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Our Expectations

(a) Number and Algebra Dimension

)

To develop students an ever-improving capability to
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extend the concepts of numbers to rational and irrational numbers;

develop various strategies in using numbers to formulate and solve problems, and to
examine results;

develop and refine strategies for estimating;

extend the use of algebraic symbols in communicating mathematical ideas;

explore and describe patterns of sequences of numbers using algebraic symbols;
interpret simple algebraic relations from numerical, symbolic and graphical perspectives;
manipulate algebraic expressions and relations; and apply these knowledge and skills to
formulate and solve simple practical problems and to examine results;

apply the knowledge and skills of the Number and Algebra Dimension to formulate and
solve a variety of practical problems in various Learning Dimensions.

understand the real number system;

investigate and describe relationships between quantities using algebraic symbols and
relations;

generalize and describe patterns of sequences of numbers using algebraic symbols; and
apply the results to solve problems;

interpretmore complex algebraic relations from numerical, symbolic and
graphicalperspectives;

manipulate more complex algebraic expressions and relations, and apply these
knowledge and skills to formulate and solve a variety of practical problems and justify
the validity of results; and

apply the knowledge and skills in the Number and Algebra Dimension to generalize,
describe and communicate mathematical ideas and solve further problems in various

Learning Dimensions.

Measures, Shape and Space Dimension

To develop students an ever-improving capability to
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understand the nature of measurement and be aware of the issues about precision and
accuracy;

apply a variety of techniques, tools and formulas for measurements and solving
mensuration problems;

explore and visualize geometric properties of 2-dimensional and 3-dimensional objects
intuitively;

use inductive reasoning, deductive reasoning and analytic approach to study the
properties of 2-dimensional rectilinear shapes;

formulate and write simple geometric proofs involving 2-dimensional rectilinear shapes
with appropriate symbols, terminology and reasons;

inquire, describe and represent geometric knowledge in 2-dimensional figures using



numeric and algebraic relations;

inquire geometric knowledge in 2-dimensional spaceusing trigonometric relations; and
interconnect the knowledge and skills of the Measures, Shape and Space Dimension and
other Learning Dimensions, and apply them to formulate and solve 2-dimensional
problems.

use and select inductive reasoning, deductive reasoning or analytic approachto study the
properties of 2-dimensional shapes;

formulate and write geometric proofs involving 2-dimensional shapes with appropriate
symbols, terminology and reasons;

inquire, describe and represent geometric knowledge in 2-dimensional space using
algebraic relations;

inquire, describe and represent geometric knowledge in 2-dimensional and
3-dimensional space using trigonometric functions; and

interconnect the knowledge and skills of the Measures, Shape and Space Dimension and
other Learning Dimensions, and apply them to formulate and solve 2-dimensional and

3-dimensional problems with various strategies.

Data Handling Dimension

To develop students an ever-improving capability to

*
*

L 2R 2R 4

L 2R 2R 2R 2R 2R 2

understand the criteria for organizing discrete and continuous statistical data;

choose and construct appropriate statistical diagrams and graphs to represent given data
and interpret them;

tind, interpret and select the measure to describe the central tendency of a set of data;
judge the appropriateness of the methods used in handling statistical data;

understand the notion of probability and handle simple probability problems by listing
and drawing diagrams;

inquire and solve statistical and probability problems with appropriate strategies.
understand and compute the measures of dispersion;

select and use the measures of central tendency and dispersion to compare data sets;
investigate and judge the validity of arguments derived from the data set;

formulate and solve further probability problems by applying simple laws; and

integrate the knowledge in statistics and probability to solve real life problems.



Curriculum Framework
The curriculum framework for Mathematics Education is the overall structure for organising

learning and teaching activities for the subject of Mathematics. The framework comprises a set of

interlocking components, including:

€ subject knowledge and skills, which are expressed in the form of learning targets and learning
objectives within strands;

€ generic skills; and

€ positive values and attitudes.

The framework sets out what students should know, value and be able to do at various stages of
schooling from Primary 1 to Secondary 6. It provides schools and teachers with the flexibility to
adapt the Mathematics Curriculum to meet their varied needs.

Diagrammatic Representation of the Framework
of the Mathematics Curriculum

Mathematics Curriculum
provides content knowledge which can serve as
a means to develop students’ thinking abilities
and foster students’ generic skills
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F.1 curriculum framework

(a) Basic Mathematics

(b) Directed Numbers and the Number Line
(c) Introduction to Algebra

(d) Algebraic Equations in one unknown

(e) Percentage (I)

(f) Estimation in Numbers and Measurement
(g0 Introduction to Geometry

(h) Symmetry and Transformation

(i) Areas and Volumes (I)

() Congruence and Similarity

(k) Introduction to Coordinates

()  Angles related to Lines

(m) Manipulation of simple Polynomials

(n) Introduction to Various Stages of Statistics

(o) Simple Statistical Diagrams and Graphs (I)

E.2 curriculum framework

(a) Rate and Ratio

(b) Identities and Factorization

(c) Algebraic Fractions and Formulas

(d) More about Factorization of Polynomials
(e) Approximation and Errors

(f) Angles related to Rectilinear Figures

(g) Simple Statistical Diagrams and Graphs
(h) Linear Equations in Two Unknowns

(i) Laws of Integral Indices

() Introduction to Deductive Geometry
(k) Rational and Irrational Numbers

()  Pythagoras’ Theorem

(m) Area and Volume (II)

(n) trigonometric Ratios

E.3 curriculum framework

(a) Factorization of Simple Polynomials
(b) Laws of Indices

(c) More about Rational and Irrational Numbers
(d) Percentage (II)

() Linear Inequalities in One Unknown

(f) Introduction to Probability

(g9 Measures of Central Tendency

(h) More on Deductive Geometry

(i) Quadrilaterals

() More about 3-D Figures

(k) Area and Volume (III)

() Coordinate Geometry of Straight Lines
(m) Applications in Trigonometry

F.4 curriculum framework
(a) Quadratic Equations in One Unknown (I)
(b) Quadratic Equations in One Unknown (II)
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Functions and Graphs

Exponential Functions

Logarithmic Functions

Equations of Straight Lines

More about Polynomials (I)

More about Polynomials (II)

Simultaneous Equations, One Linear and One Quadratic
More about Trigonometry

Applications of Trigonometry in 2-dimensional Problems

Variations

FE.5 curriculum framework

(@)
(b)
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(d)
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(h)
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More about Quadratic Equations
Basic Properties of Circles
Tangent to Circles

Locus

Equations of Circles

Inequalities

Linear programming

More about Graphs of Functions
Permutation and Combination
More about Probability

F.6 curriculum framework

(2)
(b)
©
(d)
©)

Arithmetic and Geometric Sequence

Summation of Arithmetic and Geometric Sequences
Application of Trigonometry in 3-dimensional Problems
Measures of Dispersion

Uses and Abuses of Statistics



Language Policy
Our school adopts English as the medium of instruction in teaching and learning. Summer
Bridging Programme is offered to newly admitted F.1 students to help them adapt to the English

learning environment.

Typical Characteristics of the English Language Learner

e Listening as opposed to speaking (Silent Period), uses yes/no responses

e Responds in native language or nonverbally (points, nods)

e May display avoidance behavior or affective filter may be high

e Uses mostly concrete words and phrases from a limited bank of high-frequency, high-need
words or uses short phrases with slow speech

e Copies, labels, displays limited writing skills in the target language

e Finds mathematics text to be incomprehensible except for numerals and a few cognate words
associated with the student’s prior academic experience

e Solves math problems using a different or alternate approach

e May find math symbols confusing (i.e., placement of commas and decimals)

e May have social English language ability but academic language is very limited

Some Suggested Strategies

e Usealot of gestures and encourage—but do not force—students to speak.

e Build student confidence by scaffolding questions and by providing positive feedback and
opportunities for success.

e Use different methods of eliciting student responses (verbal/non-verbal), such as red/green
card. Ask students to label, list, or draw when appropriate.

e Focus on conveying meanings and on academic content vocabulary development using
multiple teaching modalities such as pictures, graphs, charts, graphic organizers, number lines,
word walls, TT interactive, TI connect, and math manipulatives.

e Explicitly introduce new vocabulary while considering multiple learning styles.

e Maintain appropriate rate of speech and wait time (exhibiting awareness of the processing
time needed for students to mentally translate).

e Model appropriate grammar and usage but use simple syntax (noun, verb, object).

e Model appropriate language, but do not overtly call attention to grammatical errors in writing
or speech. Avoid the use of slang or idioms.

e Model thinking strategies and study skills aloud for students.

e Provide purposeful group activities that encourage oral language.

e Use native language cognates as appropriate.

e Model the math processes used as well as the writing and labeling involved.

e Use the K-W-L strategy (listing what students Know, Want to know, and have Learned)
regarding a specific topic or concept.

e Pair the ELL with a peer who is proficient in both languages.

e Help students develop a personal math vocabulary list, glossary, or flip book.

e Preview and review important concepts, using highlighters to color code items.

e Use the Frayer model—examples vs. non-examples of a concept.

e Be cognizant of confusing word meanings and explain the different use of certain words, such
as “table” or “base.”

e Provide many opportunities to write in first language as well as in English.



4.

Learning Outcomes

(a) Number and Algebra Dimension
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understand and accept intuitively the concept and uses of negative numbers

have simple ideas of ordering on the number line

explore and discuss the manipulation of directed numbers

manipulate directed numbers

be aware of the need to use estimation strategies in real-life situations and appreciate the
past attempts to approximate values such as n

determine whether to estimate values or to compute the exact values

select and use estimation strategies to estimate values and to judge the reasonableness of
results

choose appropriate means for calculation such as mental computation, calculators or
paper and pencil etc.

acquire further concepts and skills of rounding off numbers to a required number of
significant figures

understand the meaning of scientific notation

use scientific notation in practical problems

be aware of the size of errors during estimation and approximation;

understand and calculate different types of errors such as absolute errors, relative errors
and percentage errors.

be aware of the existence of irrational numbers and surds

explore the representations of irrational numbers in the number line

manipulate commonly encountered surds including the rationalization of the
denominator in the form of \a

appreciate the expressions of surds could be expressed in a more concise form
understand the meaning of percentages and percentage changes

apply percentage changes to solve simple selling problems

apply percentages to solve problems involving simple and compound interests, growth
and depreciation.

apply percentages to solve further practical problems involving successive and
component changes

apply percentages to solve simple real-life problems involving taxation and rates
understand the meaning of rate and ratio

recognize the notation of a:b,a:b:c

apply the ability in using rate, ratio to solve real-life problems including mensuration
problems

recognize some common and simple formulas which can be expressed as algebraic
forms and be able to substitute values

formulate simple algebraic equations/ inequalities to solve problems

investigate, appreciate and observe the patterns of various number sequences such as



polygonal numbers, arithmetic and geometric sequences, Fibonacci sequence etc.
use algebraic symbols to represent the number patterns

obtain a preliminary idea of function such as input-processing-output concept
recognize polynomial as a special example of algebraic expressions

recognize the meaning of the terminology involved

add, subtract, multiply polynomials involving more than one variable
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extend and explore the meaning of the index notation of numbers with negative

exponents

*

explore, understand and use the laws of integral indices to simplify simple algebraic
expressions (up to 2 variables only)

understand and compare numbers expressed in various bases in real-life situations
foster a sense of place values in different numeral systems

inter-convert between simple binary/hexadecimal numbers to decimal numbers
understand factorization as a reverse process of expansion

factorize polynomials by using common factors and grouping of terms
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factorize polynomials by using identities including difference of two squares; perfect
square expressions; difference and sum of two cubes

factorize polynomials by cross-method

formulate and solve linear equations in one unknown

solve literal equations

plot and explore the graphs of linear equations in 2 unknowns

formulate and solve simultaneous equations by algebraic and graphical methods

be aware of the approximate nature of the graphical method

explore simultaneous equations that are inconsistent or that have no unique solution

explore the meaning of identities and distinguish between equations and identities
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discover and use the identities : difference of two squares; the perfect square expression;
difference and sum of two cubes

manipulate algebraic fractions with linear factors as denominators

develop an intuitive idea of factorization of polynomials

explore familiar formulas and substitute values of formulas

perform change of subject in simple formulas but not including radical sign

understand the meaning of inequality signs = , >, < and <

explore the fundamental properties and some laws of inequalities
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solve simple linear inequalities in one unknown and represent the solution on the
number line
(b) Measures, Shape and Space Dimension
€  recognize the approximate nature of measurement and choose an appropriate
measuring tool and technique for a particular purpose
€ choose an appropriate unit and the degree of accuracy for a particular purpose
*

develop estimation strategies in measurement
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handle and reduce errors in measurement

estimate, measure and calculate lengths, areas, capacities, volumes, weights, rates, etc.
tind areas of simple polygons

explore the formula for the area of a circle

calculate circumferences and areas of circles

understand and use the formulas for surface areas and volumes of cubes, cuboids,
prisms and cylinders

appreciate the application of formulas, besides measurement, in finding measures and
be aware of the accumulated errors arisen

explore the maximum area of figures for a given perimeter

design a container by cutting squares from the 4 corners of a sheet of A4 paper to
maximize the capacity of the container

calculate arc lengths and areas of sectors

understand and use the formulas for volumes of pyramids, circular cones and spheres
understand and use the formulas for surface areas of right circular cones and spheres
understand and use the relationships between sides, surface areas and volumes of
similar figures

distinguish between formulas for length, area, volume by considering dimensions
recognize the common terms and notations in geometry such as line segments, angles,
regular polygons, cubes and regular polyhedra (Platonic solids) etc.

identify types of angles and polygons

construct 3-D solids and explore their properties, such as Euler’s formula

sketch the 2-D representation of simple solids

sketch the cross-sections of the solids

overview tools of geometry and explore ways of using them to construct polygons,
circles, parallel and perpendicular lines

recognize some semi-regular polyhedra (Archimedean Solids)

recognize reflectional and rotational symmetries in 2-dimensional (2-D) shapes
recognize the effect on 2-D shapes after the transformation including reflection,
rotation, translation, dilation/contraction etc.

appreciate the symmetrical shapes around and transformations on shapes used in
daily-life

construct and design tile patterns

recognize the properties for congruent and similar triangles

extend the ideas of transformation and symmetry to explore the conditions for
congruent and similar triangles

recognize the minimal conditions in fixing a triangle

identify whether 2 triangles ate congruent/similar with simple reasons

explore and justify the methods to construct angle bisectors, perpendicular bisectors

and special angles by compasses and straight edges
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appreciate the construction of lines and angles with minimal tools at hand

discuss the possibility of trisecting an angle by compasses and straight edges

explore some shapes in fractal geometry

recognize different types of angles

explore and use the angle properties associated with intersecting lines and parallel lines
explore and use the properties of lines and angles of triangles

explore and use the formulas for the angle sum of the interior angles and exterior angles
of polygons

explore regular polygons that tessellate

appreciate the past attempts in constructing some special regular polygons with minimal
tools at hand

construct some special regular polygons using straight edges and compasses

discuss past attempts in constructing some special regular polygons such as 17-sided
regular polygons

extend the idea of symmetry in 2-D figures to recognize and appreciate the reflectional
and rotational symmetries in cubes and tetrahedron

explore and identify the net of a given solid

imagine and sketch the 3-D objects from given 2-D representations from various views
recognize the limitation of 2-D representations in identifying the solid

explore the properties of simple 3-D object, such as identifying

B the projection of an edge on one plane

B the angle between a line and a plane

B the angle between 2 planes

investigate the reflectional and rotational symmetries in other regular polyhedra
assemble a set of Soma Cube into a larger cube

explore the number of regular polyhedral

develop a deductive approach to study geometric properties through studying the story
of Euclid and his book - Elements

develop an intuitive idea of deductive reasoning by presenting proofs of geometric
problems relating with angles and lines

understand and use the conditions for congruent and similar triangles to perform simple
proofs

identify lines in a triangle such as medians, perpendicular bisectors etc.

explore and recognize the relations between the lines of triangles such as the triangle
inequality, concurrence of intersecting points of medians etc.

explore and justify the methods of constructing centres of a triangle such as in-centre,
circumcentre, orthocentre, centroids etc.

prove some properties of the centres of the triangle

recognize and appreciate different proofs of Pythagoras’ Theorem including those in

Ancient China
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recognize the existence of irrational numbers and surds

use Pythagoras’ Theorem and its converse to solve problems

appreciate the dynamic element of mathematics knowledge through studying the story
of the first crisis of mathematics

investigate and compare the approaches behind in proving Pythagoras’ Theorem in
different cultures

explore various methods in finding square root

extend the idea of deductive reasoning in handling geometric problems involving
quadrilaterals

deduce the properties of wvarious types of quadrilaterals but with focus on
parallelograms and special quadrilaterals

perform simple proofs related with parallelograms

understand and use the mid-point and intercept theorems to find unknowns

understand and use the rectangular and polar coordinate systems to describe positions
of points in a plane

able to locate a point in a plane by means of an ordered pair in the rectangular
coordinate system

describe intuitively the effects of transformation such as translation, reflection with
respect to lines parallel to x-axis, y-axis and rotation about the origin through multiples
of 90° on points in coordinate planes

calculate areas of figures that can be cut into or formed by common 2-D rectilinear
tigures

understand and use formulas of distance and slope

use ratio to find the coordinates of the internal point of division and mid-point
understand the conditions for parallel lines and perpendicular lines

appreciate the analytic approach to prove results relating to rectilinear figures besides
deductive approach

choose and use appropriate methods to prove results relating to rectilinear figures
explore the formula for external point of division

understand the sine, cosine and tangent ratios for angles between 0° to 90°

explore the properties and relations of trigonometric ratios

explore the exact value of trigonometric ratios on special angles 30°, 45°, 60°

rationalize the denominators such as V2

apply trigonometric ratios to find measures of 2-D figures

introduce the ideas of bearing, gradient, angle of elevation, angle of depression and

solve related 2-dimensional problems

(c) Data Handling Dimension

*
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recognize various stages involved in statistics
use simple methods to collect data so as to analyze posed problems

be aware of the existence of different types of data (discrete and continuous)
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understand the criteria of organizing data and discuss different ways of organizing the
same set of data

construct and interpret simple diagrams including stem-and-leaf diagrams, pie charts,
histograms, scatter diagrams, broken line graphs

construct and interpret simple frequency polygons and curves, cumulative frequency
polygons and curves

be able to differentiate between histograms and bar charts

explore the construction of diagrams and graphs with various tools besides paper and
pencil

compare the presentations of the same set of data by using various graphs or the same
type of graphs but with different scales

choose appropriate diagrams/graphs to present a given set of data

read data from given frequencies in graphs (including percentiles, quartiles, median)
read frequencies from given data in diagrams and graphs

use some common wordings such as ‘most popular’, ‘most likely’, ‘equally likely’ to
describe trends from line graphs

discuss the impressions from graphs presented in various sources

identify sources of deception in misleading graphs and their accompanying statements
recognize the dangers of misinterpreting statistical data

find mean, median and mode from a given set of ungrouped data

find mean, median and modal class from a given set of grouped data

be aware that the mean found for grouped data is an estimation

compare 2 data sets with given mean, median and mode

construct data sets with a given mean, median and mode

discuss the relative merits of different measures of central tendency for a given situation
explore and make conjectures on the effect of the central tendency of the data such as
(i) removal of a certain item from the data;

(i) adding a common constant to the whole set of data;

(i) multiplying the whole set of data by a common constant;

(iv) insertion of zero in the data set

understand weighted mean and be aware of its use in various real-life situations such as
Hang Seng Index, calculation of marks in a report etc.

explore the meaning of probability through various activities

have an intuitive idea about the relation between probability and the relative frequency
as found in statistics or simulation activities

investigate probability in real-life activities, including geometric probability

compare the empirical and theoretical probabilities

calculate the theoretical probability by listing the sample space and counting

recognize the meaning of expectation



Learning Strategy

The curriculum strategies include methods of curriculum planning, material writing, teaching and

learning to help students work towards the targets. In addressing the needs of our students to face

the challenges of the 21st Century, the strategies used in this curriculum put emphases on
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the process of learning;
catering for learner differences;
the appropriate use of information technology (IT) in teaching and learning;

the appropriate use of multifarious teaching resources.

However, it should be noted that no matter what emphasis of strategies is put in this curriculum,

the teacher is the key person in the classroom teaching. Past studies review that liveliness and

clear explanation of the teachers are students’ main concerns. Students perceive that teachers have

the responsibility of delivering clear explanation, designing and conducting activities in lessons,

creating a good environment and showing concern for students’ progress. The strategies

mentioned below are just to remind teachers to be aware of the emphasis when designing and

preparing teaching and learning activities to facilitate students’ learning,

5.1 Process of Learning

Providing experiences and knowledge constructed in the learning process is considered as
important as the end product. Sufficient time should be allocated for students to inquire,
communicate, reason and conceptualize mathematical concepts so as to enable them to
understand the knowledge thoroughly, to master the skills confidently and to foster a positive
attitude towards learning. Students should also engage in the activities that enable them to
practise problem-solving skills and to integrate and apply mathematical concepts.

Inquiring involves discovery or constructing knowledge through questioning or testing
hypothesis. Posing questions to stimulate students to discover similarities or differences on
different rules or asking students to test mathematical conjectures enables students to
participate in a more active role in the learning process.

Communicating involves receiving and sharing meanings by using language, symbols, graphs
and aesthetic forms. Listening, speaking, reading and writing are the important elements of
communication which help students to interpret others’ statements, state their ideas, clarify
their meanings, refine their strategies to solve problems, hypothesize and construct simple
arguments. Activities such as teachers posing questions for students to answer, small-group
work, large-group discussions, presentation of individual and group projects (both written
and oral form) provide platforms for students to communicate mathematically. Mathematics
in itself can also be considered as other form of language. Teachers can guide students to see
the difference of the mathematical language with those languages used in daily life and
appreciate the precise nature of the mathematical language.

Reasoning involves developing plausible or logical arguments to deduce or infer conclusions.
It is fundamental to the knowing and doing of mathematics. A mathematician or a student
makes a conjecture by generalizing from a pattern of observations made in some particular

cases (inductive reasoning) and then tests the conjecture by constructing either a logical
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verification or a counter-example (deductive reasoning).

Conceptualizing involves organizing and reorganizing knowledge through perceiving and
thinking about particular experiences in order to abstract patterns and ideas and to generalize
from particular experiences. In teaching, teachers should pay due emphasis on helping
students master the basic concepts of mathematics and create link between concepts.

The importance of problem solving in mathematics education has well been recognized. It
involves

€  understanding the problems;

€  considering possible strategies and choosing an appropriate one to solve the problem;
€ carrying out the plan; and

€  justifying or evaluating the solution.

Concepts of mathematics are connected within a framework, which is ‘multi-dimensional’.
Concepts in one dimension very often are linked to concepts in other dimensions. For
example, neatly all concepts in the dimensions, Measures, Shape & Space and Data Handling
are inevitably connected with concepts in the Number and Algebra Dimension. Teachers
should guide students to see the inter-relationship of mathematical knowledge among
different dimensions.

Past studies point out that some people could not apply their mathematical knowledge learnt
in schools to solve their real-life problems. Activities to foster students’ application of
mathematical knowledge to their real-life situations and to be aware of the link between
school knowledge and their real-life applications should also be provided. Teachers could ask
students to extract some daily-life problems appeared in the newspaper, advertisements,
internet and so on for discussion.

Catering for Learner Differences

The curriculum is structured with the Foundation Part identified to facilitate teachers to
tailor the curriculum for their students’ learning needs. Teachers could focus on teaching the
Foundation Part of the whole syllabus so as to provide appropriate quantities and a variety of
activities for students to conceptualize, construct knowledge and communicate
mathematically. For more able students, activities on enrichment topics could also be
provided to broaden students’ horizon of mathematical knowledge and enhance their interest
in mathematics.

Teachers are advised to give due considerations to various aspects such as grouping students
of similar ability together, teaching/learning activities, resources and assessment. Teachers
find teaching in mixed ability classes harder than teaching in classes where students are
relatively close in ability. However, there can be a negative impact on the self-image of those
students placed in lower streams. No matter how the students are organized, it is inevitable
that students in a class will differ in abilities, needs and interests. Teachers need to use
selectively whole class teaching, group work and individual teaching as appropriate to the
task in hand.

In daily classroom teaching, teachers could cater for learner differences by providing students
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with different tasks or activities graded according to the levels of difficulty, so that students
work on tasks or exercises that match their stages of progress in learning. For less able
students, tasks should be relatively simple and fundamental in nature. For abler students,
tasks assigned should be challenging enough to cultivate as well as to sustain their interest in
learning. Alternatively, teachers could also provide students with the same task or exercise,
but vary the amount and style of support they give, i.e. giving more clues, breaking the more
complicated problems into several parts for weaker students.
The use of I'T could also provide another solution for teachers to cater for learner differences.
Different levels of exercises or activities are always included in the educational software
packages. Teachers could make use of these software packages for students with different
abilities to work through at their own pace and at their levels of ability. The facilities to
record students’ performance in these software packages could also provide information for
teachers to diagnose students’ misconceptions or general weaknesses so as to re-adjust the
teaching pace or re-consider the teaching strategies.

Appropriate Use of Information Technology (IT)

Traditional teaching is always conducted with chalk and talk. Audio-visual devices such as

television in the past 2 decades provide another alternative activity for mathematics teaching

and learning. The wide spread use of computers and calculators in this decade provides
further alternative for the teaching and learning in mathematics. The advantages of using IT
over other tools include:

1. interactive learning which enables learners to obtain “immediate” feedback for testing
hypothesis, readjust the problem-solving strategies, see connections between formulae
and their corresponding graphs by changing the values of relevant parameters;

i.  colourful, attractive and dynamic graphics which provide graphical images of various
functions, 2-D and 3-D models, animation activities, studying geometry dynamically;

ii. large memories that enable students to compute complicated expressions, work with
real data, study real-life statistical problems;

iv. fast speed which enables students to produce many examples in a short period of time
for the observation of patterns so that they are more willing to try different strategies to
solve problems.

IT in school mathematics education could be considered as:

1. a tool - Teachers could use presentation software as a ‘blackboard’ to present notes,
geometry software to demonstrate graphs and models, zoom-in and zoom-out facilities
in some graphing calculators or graph plotter software to approximate the solution of
equations from their graphs. Students could use symbolic manipulation software to
manipulate complicated expressions, present statistical graphs with graphical facilities in
spreadsheet, submit homework through e-mail etc.

i. a tutor - Many mathematical software packages, in the form of CD-ROMs, act as a
tutor to teach students mathematical concepts. These software packages illustrate

mathematical concepts with texts, graphics, and sound and with graded exercises or



tests. Students could use these software packages to revise the contents learnt in the
classroom, remedy the weak areas or even learn new topics prior to teachers’ teaching.
They could further consolidate their learning with appropriate exercises chosen for their
levels of difficulty at their own pace.

ii. a tutee - Teachers could develop their own educational programs using spreadsheets or
other programming languages to suit their own teaching strategies. Students could write
programs in the language such as LOGO to explore properties of geometric figures.

Both teachers and students of mathematics at all secondary levels are expected to use IT

intelligently and critically. They must be able to decide when to use the available technology.

For example, students have to decide whether to use calculator, or work mentally to solve

the equation x*-3x-4 = 0, and teachers have to decide whether to use computers or the real

objects to demonstrate the projections of 3-D models, and which software is more
appropriate for the task.

Besides, varieties of group work to facilitate collaborative learning or investigative approach

in learning with IT should also be considered. Class-work or home assignment should

emphasize upon concept development and understanding instead of manipulating
complicated expressions or symbols or just rote memorization of formulae.

5.4 Appropriate Use of Multifarious Teaching Resources
Besides IT, there are other teaching resources that teachers could make use of in planning
and conducting the teaching and learning activities:

textbooks or teaching packages

reference books

audio-visual tapes such as ETV programs

instruments and other equipment for drawing shapes and making models

materials found around such as newspapers, advertising leaflets, maps, etc.
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resources found in libraries / resource centres etc.

Textbooks are one of the key resources for teaching and learning. They should be used to
guide students to acquire knowledge, skills and develop attitudes as well as to assimilate
concepts and process information in the texts and graphics therein. Textbooks should not be
treated as a mean of imparting factual knowledge or just providing exercises to drill students
on the manipulative skills. Some textbooks tend to provide exercises more than those
required in the syllabus so far as the level of difficulty and the amount are concerned.
Teachers should therefore exercise discretion in selecting suitable parts to teach and avoid
over-teaching or over-drilling.

Besides textbooks, teachers could make use of teaching packages or references distributed to
schools. Some of these teaching packages or references provide ready-made worksheets,
notes or information that could be used in the classroom with slight modifications. ETV
programs could provide information that cannot be presented vividly by just chalk-and-talk.
For instance, it is interesting to watch a video on the historical development in

approximating the value of  or the applications of trigonometric ratios in surveying.



Mathematical language is progressively abstract. Ditferent learning theories point out the
importance of providing students with rich experiences in manipulating concrete objects as a
foundation for the symbolic development. Teachers could make use of teaching aids such as
3-D models, blocks, graph boards, protractors, pairs of compasses, rulers, measuring
equipment, etc. to demonstrate the mathematical concepts and allow students to “play”
around before asking students to “structure and apply” the concepts.

Materials around such as advertisement leaflets, statistical reports presented in the media,
graphs printed in the newspaper could supply up-to-date information that cannot be found
in other sources and they could easily arouse students’ interest in learning. In addition, a large
quantity of related materials for teachers’ reference can be obtained from libraries or various
resource centres operated by the Education Department, such as School Based Resource
Centre, TOC Resource Centre(s). In 1990s, internet becomes another popular source for
sharing and retrieving information. Gathering and selecting information from these

sources would be another major learning activities in the 21" century.



Subject Characteristics

Mathematics pervades all aspects of life, whether at home, in civic life or in the workplace. It has
been central to nearly all major scientific and technological advances. Also, many of the
developments and decisions made in industry and commerce, the provision of social and
community services as well as government policy and planning, rely to an extent on the use of
mathematics.

It is important for our students to gain experience and build up the foundation skills and
knowledge in mathematics that can facilitate their future development in various aspects. It is also
important that our students are able to value mathematics and appreciate the beauty of
mathematics after mathematics education in school. In the information explosion era, there are
drastic changes both in our society and in the background of our students. It is vital that the
curriculum should undergo continuous review and renewal in order to meet the needs of our
students and the community.

Mathematics is essential in the school curriculum of Hong Kong, as it is:

a powerful means of communication;

a tool for studying other disciplines;

an intellectual endeavour and a mode of thinking; and
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a discipline, through which students can develop their ability to appreciate the beauty of
nature, think logically and make sound judgments.

Mathematics is valuable to help students develop necessary skills for lifelong learning. It is an
integral part of general education and hence an important KILA in the Hong Kong school

curriculum.
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8.

Appendices
(a) Useful links:

(b)

Ask DR. Math, forum.swarthmore.edu/dr.math

O.S.U. Math. Edu. Centre, www.math.okstate.edu/archives/index.html

Graph, www.langara.bc.ca/mathstats/resource/GraphExplorer/popup.htm

Understanding Algebra, www.edteach.com/algebra/

The Math Forum, mathforum.com/

Math Tutor, www.fliegler.com/mathman.htm

Cabri Geometry 11, www.ti.com/calc/

Geo , forum.swarthmore.edu/sketchpad/gsp.gallery/gallerv.html#directory

Peanut Software for Windows, academv.exeter.edu/~rparris/
Guide to Available Mathematical Software, gams.nist.gov/

Ksoft (Graphmatica) (Graphs drawing software), www.graphmatica.com/
Clinical (Graph Paper Printer), perso.easynet.fr/~philimar/
Equation Grapher, www.mfsoft.com/equationgrapher/index.html
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WinViSta 5.6.3 (Statistics), www.visualstats.org/

Glossary

abbreviation & 4535 5
abscissa % 4 4%

absolute complement 4 %44 &
absolute error @ ¥ 3% £
absolute inequality #& %R % &,
absolute maximum # ¥ #& K {4
absolute minimum 43 ¥ 4% ]\ &
absolute monotonic #& ¥ ¥ 3
absolute value # ¥ 14
accumulation 2 #%
accumulative 2 F 89

accuracy #EEE

acute angle 4R A

acute triangle 4% A& = A

add v

addition Au’k

addition formula #Aui% 2 &,
addition law Ao’k &4

additive inverse Auwik3i% T > mik R T
adjacent angle #

adjacent side #Fi%

adjoint matrix 1[5 45 f&
algebra ¥ (£)

algebraic /X &y

algebraic equation K # F 2 (KX)
algebraic expression /X # R,

algebraic fraction KX 5 K > KEp K
algebraic inequality X2 R % R,
algebraic number /X ¥

algebraic operation X3 :EH
algebraically closed 4X3 3P
algorithm H % > #7] 4 4t

alternate angle (%X ) 44 A

alternate segment P44 5 > X 44 FH
alternating series = 4% 4& ¥

alternative hypothesis # — &% » H#EBEZ% »
A —ARK

alternate exterior angle #}4% f

alternate interior angle 4% /A

altitude & (E) > TEELH > H4
ambiguous case = & &

amplitude (1) "8 & ; 2) %884 5 3) kKM
analysis 2-#7 » A&AF

analytic geometry A% 47 2

angle A

angle at the centre [E] /< A



angle at the circumference [ /& A

angle between a line and a plane A 4 8 -F &
2 A

angle between two planes W& &)X A
angle bisection f -4

angle bisector f-F 5% » % A&

angle of depression 1ff f

angle of elevation 1 f

angle of greatest slope & X4+ %89 A

angle of inclination #84} /4

angle of intersection X A > X A

angle of projection %4t A

angle of rotation %% #% /A

angle sum of a triangle = B A B Fv

angles at a point [5] T8 A

angles in the alternate segment 4% 3 # 44
Bl A XEIVYEA A

angles in the same segment [&] — 3 # &) B &
f

angular B EH#) > B

angular bisector /-8 > 5 A &
anticlockwise direction i# B4+ % & © R BF4t
I

anti-cosecant R %]

anti-cosine R £k7%

anti-cotangent K A&k

antiderivative R H#t » # ¥ » RMH - &
4]

antilogarithm # ¥ % - R ##

anti-secant R iE %]

anti-sine & iE 3%

anti-symmetric R ¥ 4%

anti-tangent & iE7]

apex TAZk

approach #:3if > AB3if

approximate value 1A

approximation IfAY - w83 > @I

Arabic numerals FTHAGEF » FTRIMAHF -
TR A6 B o T R] 40 2%

Arabic system of notation [T3r14 35 4 #

MR T 7 %

arbitrary 4= &

arbitrary constant 4£ & % #%

arc i

arc cosecant R AR %)

arc cosine R £R7%

arc cotangent R &xt7

arc length I\ &

arc secant R iE &

arc sine R iE %

arc tangent R iE 7]

Archimedean Solid T3k 4% (3r) ##
area wWHE

Argand diagram FTAR B » T K B
argument (1) 5 2) A4

argument of a complex number £ #8942 A
argument of a function & # ey A ¥
arithmetic Z 47

arithmetic mean (1) & 4538 ; Q% £ ¥
A BT ¥R

arithmetic progression (1) % £ # 5] » B 473
7 QFE8/H > EWA&K

arithmetic sequence % % # %] » E 7 # %)
arithmetic series % % & 3 - B HF BB
array 3] > #da

ascending order iE 5

ascending powers of x x #9+ %

assertion Efz » BT T

associative law & A-4%

assumption &€ ° &%

asymmetrical 3 ¥ 4%

asymptote #fif 4%

asymptotic error constant #f 7 3% £ ¥ #
augmented matrix 3% & 45 &

auxiliary angle ##8) A

auxiliary circle ## 8}

auxiliary equation ##H8) 4 (KX )
average “F34 - P - FIE

average speed F34ik F

axiom NI 0 N%K



axis #h

axis of reflectional symmetry & 4t ¥ #%
axis of reflective symmetry R 44 ¥} 45 &4
axis of revolution #% % #4

axis of rotation % #% &4

axis of rotational symmetry #¢ % 4% 4
axis of symmetry ¥}4% b

back substitution ] 4X,

bar chart %% E * k&E

base (1) B___ 5 (2) & &#
base angle J& f

base area J& & #&

base line J& 4%

base number JE# > A

base of a logarithm ¥f#% #4 J&

basis % » KK

Bayes theorem, Bayes’ theorem B 3 #7 & 72
bearing F it » F 15

bell-shaped curve 4% B

Bernoulli distribution 18 % #] o4 > 8% #] 5
A

Bernoulli trials 18 %% #]3X 5%

bias 1& £ - B

biconditional & {4 X - # 1% 4 4)
bijection ——BR4t » H4f  $ 4
bijective function # 4+ & ¥ > ¥ 4 & #
bimodal distribution % i > ff » 4 i A7
binary number — |8t 0 K
binary operation = TiE &

binomial =38 &

binomial distribution —3E 5 1h » B 5
binomial expression — I8 =

binomial series =8 & ¥

—IAXTHE

bisect F 4 H 4

bisector % 4-4% ° o4

Boolean algebra A7 ff 4%, 3

boundary condition 3% Fi%& 4

boundary line & (%) - #%5%

bounded & R (#y)

binomial theorem

bounded above H LR (&) > LA R (#9)
bounded below F TR (&) » FTHF (#9)
bounded function # 5} & #%

bounded sequence FH R # 7| - K RAF 7|

AL E - ELLE

box-and-whisker diagram

box plot
W E  AESE
breadth B () » % (&)

broken line graph #7 4% [

calculate 3+ &

calculator 3+ E #% » 3+ H %

calculus (1) #Hfn (£) ;5 2) HE
cancel (1)FH % 5 )4

cancellation law 34 7

canonical $#7 - AZ %

capacity & &

& F AR
Cartesian equation & F 2 H £ (X))
Cartesian product & 2.5

categorical data 4 %8 # 3%

Cartesian coordinates

category #aH - HE

catenary 44

Cauchy sequence #] # 5 5|

Cauchy’s principal value # % ¥ &
Cauchy-Schwarz inequality 47 & — ¥ FLf 2%
FEX

ceiling function _b B %& %

centimetre (cm) JE K > A4

central limit theorem ¥« #%& [ & 32
central line ¥ £

central tendency 4 9 A§ 3k

centre P& 0 3

centre of a circle [F <

centre of gravity &

centre of mass H & P

centroid & > FEO

certain event 4 28 4

Ceva Theorem, Ceva's Theorem % F, & 32
chain rule 4% %3]

chance #% &

change of axes 44 4Z 84 4 44



change of base # %%

change of subject * 38 434

change of variable % & %4 > #&7T
characteristic equation 457 # (X )
characteristic function %% 3%
characteristic of logarithm ¥} 3ty 8 % » ##
& R A3 ER

characteristic root 454 4R

chart B &

check digit A & A

checking computations 5 &

chord 3%

chord at contact +7 2534

circle

circular [E ¥ - B #9

circular function B &% > = A KK

circular measure i\ %

circular permutation ¥ ¥k%] © BHHEF]
Y& 7

circumcentre #p. 0 MW

circumcircle ##:[E

circumference [& B

circumradius #h 3 [B] ¥ 42

circumscribed circle #h3%

class (1)% ; (2)%#2

class boundary % 5}

class interval %8 & ] > 43E

class limit % &

class mark 48 2 424%

classical theory of probability & 4% % 3
classify (1)%-#8 ; Q)74
clinometer J8|4H&

clockwise direction JIg BF 4t 7 15
closed convex region P Y & 3%
closed interval B & i

closed sentence B (&) (%
4

coaxial &%

¢ HEE

coaxial circles 4t &%

coaxial system  #h %

coding %%

co-domain _k 3%

coefficient %%t

coefficient of variation %* {43t - 4 £ A3
cofactor #xE F > 42 E R,

cofactor matrix £ FH F4EM - 42 A KX 4%
coincide &4 » &4

collection of terms 4 18

collinear # 4

collinear planes # 4 &

column %]

column matrix %4 [&

column vector 3@ & * F| k&
combination %14

common chord /3%

common denominator ] 58 A pE
common difference 2 #

common divisor A% (%)

common factor R # - A K F

common logarithm % A % &

common multiple & ()

common ratio /A tb

common tangent 47 4%

commutative X 3489

commutative law X 32/

commutative property X &t (%)
comparable T tb#x (&9)

compass (1) B & 5 (2)45 &4t - B
compasses [& #,

compatible /8% (&)

complement (1) > 44 ° #ER; QT #HE
complementary angle £k A

complementary equation #4xF 4 (KX )
complementary event 7 74 4
complementary events ¥f 31 ¥4
complementary function 4 &
complementary law Z 834 » B AHE - AERE
complementary set 8% - &
completing the square &2

complex conjugate 7 35 (#9)



complex fraction % 4%
complex number 7§ #

complex number plane #£ 3 -F &
complex root #5 B A%
component 4~ &

>

composite function # & & E > A AR R I

g

composite mapping # 4 B4t » A pR B AT
composite number (42 ) 43 > &R
composition of functions % #6944 4 & 8
&

composition of mappings B4t 8978 4 » B4t
85 R,

compound angle # f

compound angle formula 5 f /> =,
compound bar chart 7§ &%
compound statement # A48 © A A4k ik
computation t &

computer E A > FFt Fk

concave 1]

concave downward ] & F &)

concave upward M & k&

concentric circles 5]«

concept #E&

conclusion 3%

concurrent 2k

concyclic points 3£ [& 25

condition 4 4

conditional &4 4] » &4 X

conditional identity &4 14 % =,
conditional inequality &4 R %
conditional probability f& £ #% %

cone 4 - B4 (#)

confidence coefficient & 1% 14 2%
confidence interval & 1% & fd

confidence level &1z K-

confidence limit & 13 #& &

confocal section 3 & [B] 4% ¢h 4%
congruence ()&% ; (2)F £k

congruence class [F] k%3

congruent triangles &% = A%

conic —=Reh4p - B sEdhsp

conic section ==k #h 4 o [BE 4 dh 4R
conical pendulum [ 4 4%

conjecture 3% 48

conjugate 3¢

conjugate axis 3t b

conjugate complex number 3 #6548 $
conjugate diameter £ #5 (&) /2
conjugate hyperbola £ #52 ¢h 4%
conjugate imaginary number & #
conjugate radical # #EAR KX

conjugate surd H AR X, > LA FR
conjunction 4-E

connective if 3

consecutive integers i 4% 2 31
consecutive numbers i 4§ ¥ > 48 #R
consequence &3 0

consequent f&4 > 418

consistency condition #8 &A% #F
consistent —Zk#y > — B4y > ABAHY
consistent estimator #8 2% 3t &
constant ¥ #%

constant of integration # 2% #
constraint # & » # R4&4
construction g

construction of equation £ (X ) #92&x 3L
continued proportion & Ltz
continued ratio i Lk

continuity £ 4§

continuity correction i£ &A% iE
continuous 3% 4% 44

continuous data i# 4§ # 3%

continuous function 3% 4% & #
continuous random variable i% 455 #%4% &
contraction %5 ° 584 ° 4&/
contradiction F J&

contrapositive i KR %2

converge WL L

convergence YL &L

convergent Y& 4 4%



convergent iteration 4K 4895 4X
convergent sequence YL &5 7
convergent series X #1434

converse i# (&)

converse of a relation :# ff 14
converse theorem i € ¥

conversion ## 34

convex ¢4

convex polygon % % %7

convexity L&

coordinate A 4Z

coordinate geometry AT & AT ALAR & Ao
coordinate system A& 42 %

coplanar 3

coplanar lines # & 4%

co-prime &% » &%

corollary 4 T3 > 4 > %
correctto #E#EE > BREE
correlation #8 ff]

correlation coefficient #8 i 4 %t
corresponding angles (D) E 4L A ; Q)HE A
corresponding element ¥} J& 7T
corresponding sides ¥} J& %

cosecant £} |

cosine £k 7%

cosine formula £x3% X,

cotangent £x47

countable %t (#%)

countable set 7] # &

countably infinite T #% f& &

counter clockwise direction i# 84t & » R
BFEF 7 &

counter example R 47

counting # ¥ - t#

Cramer’s rule % 3 3%:% |

critical point Bz 525

critical region E% J3%

critical value E& &

cross product X# * M EH * KREM
cross-method + F 48 5k

cross-multiplication 3 X 48 &

cross-section #t1 @ ° @ 0 BRIE
cryptography % #% %

cube EHEE L F o LA

cube root 3L K AR

cubic ZRkF > ;K =k (#y)

cubic equation ==k F £ (K )

cubic roots of unity E{i & 3r F AR

cuboid & # &% > A%

cumulative £ # &)

cumulative distribution function Z #% 5% &
B R AR

cumulative error R #53% £

cumulative frequency Z#&4E% - RMIEE
cumulative frequency curve 2 53830 dh 42
cumulative frequency distribution 2 F&%8#
o RSB A

cumulative frequency polygon Z f&48% % 1%
o RBREEAS

curvature of a curve #4289 ¢ %

curve 4

curve sketching #4a#4 (%)

curve tracing #h &3 8F (k)

curved surface # &

curved surface area # @ @ #%

cyclic expression #53%

cyclic permutation [B] 5 $k 7

cyclic quadrilateral [ P9 3 w3 3% %

cycloid 7t #m4% @ # 4%

cylinder # (#%) - B4 (#)

cylindrical [ A7 84

datum ( data) 3%

De Moivre’s theorem # £ 4% & 32

De Morgan’s law 4% FEAR4E

decagon 3%

decile + 4 fr#k

decimal /]~ #

decimal part /N3 5

decimal place /]~ A3

decimal point /]~ # 25



decoding %75

decrease %8

decreasing function ¥ & T 5 &
decreasing sequence &% JF7] 0 FHEFF]
PR T > T EEF

decreasing series ¥R & # 0 T FE&K
decrement k&

deduce & #

deduction 3%

deductive reasoning & #E  IF

definite #& T8y » T8

definite integral & # %

definition T £

degenerated conic section %% [B 4 dh 4%
degree (1) & ; (2) %

degree of a polynomial % 38 X #9 Rk 3¢
degree of accuracy ##E &

degree of confidence # 1% &

degree of freedom A & &

degree of ordinary differential equation % 4%
ahf (X)) R#K

degree of precision #%#& &

denary number -+ i# #%

denominator 4~

dependence (1)48 Bf ; (2)J& 4

dependent event 48 B F 4 - faRFF 0 HB
Ee

dependent variable J& 4% & > &% ¥
derivable =T &

derivative %t - #4

derived curve & %3 dh4p

derived function # & #

derived statistics #E 4t Ak - RAKTE
o

descending order % 5

descending powers of x x &% %

descriptive statistics #3 (#) &3t (£)
detached coefficients % #14#t (%)
determinant 4T %] =,

deviation & % - % £

deviation from the mean #g34 £

diagonal #f 4 &

diagonal matrix # f 4

diagram [ - B %

diameter # 4%

diameter of a conic ==k #4349 A 18
difference %

difference equation # 4% # (X )
difference of sets # &

differentiable =] £

differential 4% %

differential coefficient #4735 > #7143
differential equation #%o F# (K )
differential mean value theorem #4 4% ¥ & &
pi::A

differentiate K... ... #4331

differentiate from first principle #¢ 3 A& 32
KEH

differentiation #% %%

digit # 5

dilation 4 43 > #& K

dimension (1)# (%) » & Q)R- R+ 3
BG)AR > T4

direct proportion it (45])

direct variation E % (%)

directed angle & & A

directed line A (&) 4

directed line segment 7 %) 4% £

directed number # ¥ #

direction F & » F4x

direction angle # % A

direction cosine 7 %) £47%

direction number ¥ & &

direction ratio 7 & kb

directrix %42
Dirichlet function 3k #| % & & #

disc method [& #% 7%

discontinuity 7R if &5 P&

discontinuous FiE7 (&y) - Jkisk (8y) -
Fiesg (&)



discontinuous point 7R i& 4 2k

discrete ##1 (&9)

discrete data #5335

discrete probability distribution &g #5484 % 5
o BESAE A

discrete random variable &35 KEA% 4% & 0 884
8 A4 4 3

discrete uniform distribution & #4344 454 »
3ol

discriminant #)] %] &

disjoint 7R 48 X &

disjoint sets 7~ 48 X 69 &

disjunction #7 B

dispersion # %

displacement 13 #%

disprove R &

distance 3B &

distance formula ZE & 2 R,

distinct roots 48 & 4Rk

distinct solution A8 £ #%

distribution %44 » A7

distributive law % & /&

diverge 4%

divergence %41 ()

divergent ##444

divergent iteration %M 4K
divergent sequence 445 7

divergent series #1434

divide &

dividend (1) #&Fr3t > #% R 5 2) K&
divisible T &k

division P&k

division algorithm 4% H &,

divisor 3 K > BT

divisor of zero XK F

dodecagon + =%

dodecahedron + = & 52

domain & # %

dot 2

dot product 2k #%

double angle —4% /4

double angle formula —4% & /X,
double root —F 4R

dual #4& (&9)

duality #1454

dummy variable %% & > B4% &
eccentric angle #. f

eccentric circles &

eccentricity # .o %

echelon form #$ & X,

echelon matrix #4E &

edge # » ¥ > %

efficient estimator & % f& 3t &
eigenvalue KA

eigenvector K#L & &

element T (%)

elementary event # A& E 4
elementary function #7 % &3
elementary row operation # KATiEHE
elimination (1)74 % ; () Tk
ellipse 4% &

ellipsoid 4% ¥k 42

empirical data &5 #¥F - F R EIF
empirical formula &5\ R, > FHRA R
empirical probability # 5% > F B %
empty set 72 &

enclosure S} R

encoding %%

end point, endpoint ¥ 2k

entire surd % AR

epicycloid SR 4%

equal 8% (#y) » F3

equal roots Z AR

equal sets &

equality & (X))

equality sign % 3%

equally likely event % =] 48 F 44
equation £ (K )

equation of a straight line E 4 742 (X))
equation of locus ##F 7 #2 (RK,)



equiangular % /4 (4#y)

equidistant % %5 (49 )

equilateral %% (&)

equilateral triangle %% = A1
equiprobable %4 % ¢

equiprobable space % 4 % % Fi
equivalent %1 (#y)

error 3% %

error estimate 33 # f& 3t

error term 3% % 3§

estimate 153t © fE3t &

estimator f&3t &

Euclidean algorithm X % 243 & ik
Euclidean geometry Bk %% 2 43 % fa
Euler’s formula gk /= > Lh =K
evaluate 3t1{&

even function 1% & #

even number %% > 4 #

evenly distributed 34 4 5 #hi &y » 34 5 4y
event 4

exact differential form & & # % 7% &,
exact solution #zEAR - W5FEAR - HAEMR
exact value ##E{H - AhekfE - HAEM
exclusive R &4

exclusive disjunction 7R &, 4-PEA7 B
exclusive events Z f FE 44

exhaustive event % # E 4

existential quantifier 774 & 3

expand & B

expansion J& &,

expectation #j%¥

expectation value, expected value #8¥ 14 > 8
#1a

experimental design RXEx& it » EHE:
explicit function 8% ¥t

exponent 5

exponential function #5 3 & 3
exponential order 15 # % - 35 &
express ... in terms of... 2A... ... F &1

expression =, ° # X
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focal length # 3E

focus (foci) £ gk

folium of Descartes & %3 42

foot of perpendicular I &

forall x A H x

for any x ¥4 — x

for each x , for every x ¥&— x

formal proof J# X 3% #A

formula ( formulae) A=

four fundamental operations of arithmetic &
iy (ERAR) wAlEd

four-figure table g4 #t %

fourth quadrant % w9 £ &

fraction 2% > & R

fraction in lowest term # £ 4%

fractional index 4% 35 #

fractional inequality % &, R % =&

freevector B @I E° BB X E

frequency #a# 0 A%

frequency distribution 48 # 514 » JA# 5 A >
U ES R E i

frequency polygon #A#t %4 » A% 4§
frustum “F#%5578% > /R IE S o FAFEH
function & #

function of function & #eh &3 A A K >
functional notation % #3235

fundamental theorem of algebra /X 3k K &
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hyperbola % #h 4
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induction hypothesis 45 (%) 8%
inequality (DA £ X 5 Q&R %
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iterate % 4%,

iteration 4%,
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iterative method 4% 7%

joint variation % (%) - #E% (5)
kilogram (kg) 3% * A F

kilometre (km) 3% > 2

kite &% > 4
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line 4

line of greatest slope #x AME4H4 > &k A4H%

ER-R

line segment 4% £%

linear &t (#9) » —k (#9)
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logic #&#
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Maclaurin's expansion

E B Y Y N
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mapping B &t
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mathematics %

matrix 45 &
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monotonic convergence ¥ 3L 4L
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monotonic decreasing B FHIE K (&)
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monotonic function % 3%
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multinomial % 18 &
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n factorial n & 3

Napierian logarithm %y & f ¥ 3 - B AR¥#
natural logarithm & 2R #f#%
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progression (1)# 7] ; (2)#4 ¥

projecting lines #% %5 4% » #& w4

projecting plane %% -F @& ° & #:-F &
projection &% * &R 0 §% 0 48k
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reduce ff1t
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root-mean-square 34 7 A&

rotation e %
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sighum iE & 5% 3
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simple equation f§ 5 42 (X )
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simplify f§4t
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simultaneous equations B 3z % 42 ( &)
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singular matrix FEfEMR > FRER
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solve #%
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square matrix % (4 )
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standard deviation #Z # %
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statistical significance #3882 M
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straight line # 4%

straight line graph # 4 B 1%

strictly monotonic F 4% ¥ 34
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subject E IR

submultiple angle formula ¥ f& /=
subnormal Kk &%

subsequence F 5% F# 3|
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subsidiary angle #58) A

substitute KA > X3k

subtend ¥

subtract %,

subtraction ;&
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sufficient and necessary condition %, &% 4
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sum to infinity & &8 % v

sum to n terms n I Fu
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summation K (k&) - 4afo
summation formula Ko R, » 4850 R,
superimposing #&Fu > &4
supplementary angle ##

surd AR X - R EAR
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surface area k@@ @ B @ @M
surface of revolution 7 3% whd - @& dh iy
surjection % 4t

surjective function % 4% # » BR AR & #
syllogism = f& %

symbol #F3% » 325k

symmetric difference # 4% %

symmetric expression #f#% =,

symmetric relation ¥} #% B 1%

symmetry #4§ (%)
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system (D&% > 34 5 Q4 4

system of circles [ %

system of numerals 32 %t % %
system of straight lines B 4 %
table %

tabulate # %

tabulation form % %] &,

tabulation method %] % ik
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tangent (1) E+7 ;5 (2) W14 (89)
tautology /& A 47 * 1 A X
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Taylor series, Taylor’s series & ¥ 4& %
Taylor theorem, Taylor’s theorem Z ¥ & ¥
term IR

terminal point # 2k
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terminating decimal & & /s #
tessellation 4% ° 4Hx > #: B
test AxER 0 REx 0 BB 0 T
test criterion HrERAZ %

test of significance #8 3 A5
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theorem &%

theoretical probability 3% %
theory (32) 3%

third quadrant % = £ &

third quartile % = v3 54 #
three-dimensional space = #f 72 F
torus 3§ @
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trace

transcendental function #3 A% &
transcendental number #3 A%
transform 4 4% - ik
transformation %44 - #%34
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transitive law ¥] 3B 4%

transitive property 1%

transitivity {23 M



translation F#%

transpose ()38 ; Q)& &
transpose of matrix {8 B 45 - 4% B 45
transversal % &% ° HEk 9
transverse axis & &4 » AR b
transverse component & » &
trapezium #7

trapezoidal integral #57#% %
trapezoidal rule 7 7% R

travel graph 4742 [

tree diagram A3 B
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triangle = f %

triangle inequality = & R % R,
triangle law of addition = f 5 ik
triangle method = f& 7%
triangular matrix = /& () 4

triangular number = f 53
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trigonometric equation = & 7 #2 (X )
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trigonometric identity = 2% &
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trigonometric table = f & %
trigonometry = f %

trinomial =38 =
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trivial solution F L##%
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truth table & (f8) %
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turning point #% &) 25
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two-tailed test % 25y » & im iR
type Lerror % — 3% £ - H — AR £
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unary operation — 7TiEH
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unbounded function & 5% #%
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uniform ()—2 (#) 5 (234 (&)
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uniform distribution 34 4 544 > ¥4 5 A
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uniqueness g — &
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unit area A & F

unit circle B4

unit imaginary number 43 &

unit matrix ¥ 446 (&
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upper bound k5%
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variable % & » T ¥ ¥ H

variance ¥ £ » 4 B #
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vector product @) > KM 0 XH
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vector triple product & & = £ 4%
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verification # % > B

verify &% B
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vertical angle T f
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X -axis x &b

x -coordinate x A44Z

x -intercept x #h AL ¥E
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y-axisy #h

y -coordinate y 4+4Z

y -intercept y #h 4% ¥E

zero (DX ; QX

zero matrix K46 &
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