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FIJ1 SEVENTE FORM EXaMTHATION

MATHEM;

RTICS PRESCRIPTICON

{(Revised 19357}

The Seventh Form Mathematics prescription forms a part

art of
the continuing development of the mainstream of
Mathematics. It is designed to prepare students for

tertiary studies in Mathematics and also to equip those
who will complete their formal education at the end of
the Seventh Form. The broad-based prescription is to
make provision for students who will need Mathematics for
the scientific and technological world as well as for
those who will need Mathematics for the commercial
sector.

AND CBJECTIVES

1.0
1.1
2.0 AIMS
2.1
2.2

ATMS
2.1.1 The main aims of the course are to help
students to
{2) gain a better understanding of
mathematical ' concepts and their
applications
(b} acquire a much broader mathematical
background that will enable them to
proceed to higher education in
mathematics and other subjects
(c) appreciate the role of mathematics as a
tool in our every-day existence.
OBJECTIVES
2.2.1 On completing the course, students should be

able to

(a) refine their ability to apply their
mathematical skills and knowledge in
solving problems drawn from the physical,
social and commercial environments

{b) make better use of mathematical
instruments such as mathematical tables,

calculators and computers in problem
solving
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{c)

()

.2

show  greater competence in curve
sketching and showing relationships of
variables graphically

display a morxre. logical approach to
problem solving

classify information as either being
relevant or irrelevant to the solving of
a given problem

actively involve themselves in
mathematical processes such as problem
solving, logical reasoning, making

connections, communicating results and
findings and using tools. ‘

The prescription consists of the following ten topics. Topics
compulsory and there is a choice in Topic 10.

1 to 9 are
Topic
Topic
Topic
Topic
Topic
Topic
Topic
Topic
Topic

Topic

COURSE CONTENT

One Algebra
Two Limits and Continuity
Thtée Functions
Four Trigonometry
Five Probability & Statistics
Six Calculus I
Seven Series and Convergence
Eight Complex Numbers
Nine Calculus II
Ten Either Vectors & Geometry
OR Computing.
: DETAIL

4.1 TOPIC ONE - ALGEBRA

4.1.1.

4.1.2

Inductive definition, Proocf by Induction

Binomial Theorem.
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EXPIANATORY WOTES

[i] Students should be introduced to a formal
definition of mathematical induction.
The I1nductive method will alsoc be dealt with in
other parts of the syllabus.

[ii] The Binomial Theorem is to be approached through a
study of the patterns evident in Pascal’s triangle
which relates to the expansion of (x + yv)P

Students mneed to be familiar with the_work on
factorials and combinations and the evaluation of
the coefficients in the expansion of (x + y)B

Proof will only be required for positive integrals.

TOPIC TWO - LIMITS AND CONTINUITY

4.2.1 Limits
4.2.2 Continuity

EXPLANATORY NOTES

[i] The ideas of 1limits and continuity should be
treated intuitively by the use of diagrams and
numerical examples.

{ii] Continuity need not go beyond the ‘unbroken line’
concept.

The following should be considered

(a) discontinuities arising from the function
being undefined at a point, e.g.

x - 3 at x =3

(b) discontinuities in the derivative, e.qg.

!x, at x = 0
TOPIC THREE - FUNCTIONS
4.3.1 Behaviour of polynomial and rational functions.
4.3.2 Rlgebra of functions; sum and difference of

functions, composite functions.

4.3.3 Partial fractions.
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[1i]

[11i]

[iv]

Topic 3 extends the study of polyvnomials and
rational functions covered in the Fiji Sclhool

Leaving Certificate course. Results such as the
factor and remainder theorems for polynomials
continue to have applications. The discussion

should include zeros, asymptotes, local maximum and
minimum values, ranges of values, behaviour ‘at
infinity’ and particularly the graphical
representation of these aspects.

The term ‘simple rational function’ in the
prescription means one in which the sum of the
degrees of the numerator and denominator is four or
less. All real factors of cubic and quadratic
polynomials should be given explicitly; this
includes numerators and denominators of rational
functions.

The work on algebra of functions should be mainly
on the sum and difference of functions (f+g, £-g)
and composite functions (fog). Students should
also be required to derive the domain of f+g, f-g
and fog.

Simple partial fractions should be of the type
where, in the denominator, there are

~ distinct linear factors
- repeated linear factors
- distinct quadratic factors

- repeated quadratic factors

TOPIC FOUR - TRIGONOMETRY

Periodic functions and graphs.
Identities and proofs.

Sums and products of sines and cosines.
Half-angle formula.

Inverse trigonometric functions.

Trigonometric equations.




LANATORY HNOTES

) . Sin
i3 The function f{xj = R Cos {x + 8) and the
-applications should include minimum and
maximum = values, periodicity and
transformations.

[147 A consideration of the six trigonometric
functions can lead to a. host of identitises
iﬂtGICOﬂﬂeﬂtiﬁg them. Students should see
that proving identities involves eipvessipg
trigonometric functions  in other equivalent
forms and applying algebraic mat?udﬂlches to

simplify.
ISHEN! Work on the Addition Laws should lead on to
the Double-Angle Formula, the Half-Angle
Formula and the Sum  and Products cf
trigonometrical functions.

[iv] The inverse trigonometric functions are of the
form v = arcsinx, .y =1arccosxg Yy = arctanx or
¥y = sin © x, ¥y = cos -~ x and v = tan - x.

The study of -inverse trigonometric functions
should include their graphs, domain and range.
{vi Students should be able to reduce
trigonometric equations to one of the simplest
equations like sing = k, cos8® = k or tan® = k.
4.5 TOPIC FIVE PROBABIIITY AND STATISTICS
4.5.1 Probability
Sample space and events, probability of an event,
complementary and mutually exclusive events,
independent events and the nrobabllltles assoc1ated
with these events.
4.5.2 Population and Samples

Mean, Median, Standard deviation and range as
examples of population parameters : Samples, random
samples, frequency distributions and sample
statistics. Sampling, reasons for sampling, bias.

Methods of sampling; pilot survey, simple random,
systematic, cluster, stratified and opinion polls.
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*LANATORY NOTES

The Central Limit Theorem

Distribution of the Sample Mean.
Expectation and Variance of the Sample Mean.

Estimation

Finding confidence intervals for the mean, p and
sample sizes required for estimates of .

Distributions

The Binomial distribution taken as an example
of a discrete distribution, mean and standard
deviation of binomial distributions.

The Normal (Gaussian) distribution as an
sxarple of a continuous distribution; Z-score.
Inverse Normal problems

Introduction to Hypothesis Testing

o,

o

ot e

o

[N

o

vpe I and Type II Errors
One vaxled and two tailed tests

Construction of Hypothesis Tests

Hypothesis tests for means only {Hypothesis
cegts for proportions and the difference
betwesn 2 means is to be excluded.)

Students should have already done work on
population parameters, sample statistics and
m

sampling at Form 6 level. The emphasis at the
Form 7 level should be on sections other than
4.5.2

Binomial Distribution : For n 2> 4, binomial

probability should be obtained from tables.

Work on the T distribution is to be excluded.
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7.

The emphasis on the teaching of this topic
should focus not only on acquainting students
with the theoretical concepts but also toO
provide experiences to them so that they could
conduct basic statistical experiments oOr
research and be able to analyse and interpret
the data so obtained. This could be achieved
through class experiments, research projects
or with reference to published results from

surveys or opinion polls. Teachers should
enable their students to see the impact that
modexrn technological tools such as

calculators, and where possible computers,
have in processing massive amounts of
information and data.

The topic Probability and Statistics 1is
recommended to be taught in Term I as outlined
because the ideas and concepts learnt in this
topic would assist students in doing research
projects in other subject areas.

TOPIC SIX - CALCULUS I

‘DIFFERENTIATION

4.6.1 The derivative defined as
f' (x) = Lim £(x + h) - f£(x)

h—0 h

4.6.2 Differentiability at a given point.

4.6.3 Differentiation of sums, products, gquotients,
composite functions, circular functions (excluding
inverse trigonometric functions), logarithmic and
exponential functions, implicit relations.

4.6.4 Derivatives of second and higher orders.

INTEGRATION

4.6.5 The definite integral as the limit of a sum.

4.6.6 Indefinite integration as the inverse of
differentiation.

4.6.7 Integration by parts.

4.6.8 Integration by simple substitutions (excluding

trigonometric substitutions).




«d

7i] The topic CALCULUS I should comsolidate and
extend the work done at Sixth Form Level. It
concentrates on the concept of functions and
the emphasis here should be the bulldzﬁg of
the gkills of differentiating and integrating
a variety of function types.

{117 Applications of differentiation and
integration should be discussed in relation to
maxima and minima, areas, related rates and
points of inflexion.

344} The connection between the definite and
indefinite integrals should be discussed.
This discussion should include the Fundamental
Theorem of Calculus.

[iv] The applications of the definite integral
should include areas and mean values of a
function.

TOPIC SEVEN SERIES AND CONVERGENCE
4.7.1 Sigma Notation.

4.7.2 Series and Sequences.

4.7.3 Convergence.

EXPLANATORY NOTES

{i] Expressing a sum in sigma notation should
involve both an infinite sum and a finite sum.
Evaluation of a finite sum should include,
whérever 90581ble :

- summation of individual terms for the
purpose of applying an appropriate
formula

- re-adjustment of 1limits to start from
unity

- cancellation of texrms.
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[iv]

TOPIC EIGHT

The study of sequences as real-valued
functions on the set of natural numbers should
include the general term of a seguence,
infinite sequence of partial sums and general
term of a series.

The study of convergence should be illustrated
by the geometric, binomial, exponential and
logarithmic series and such series as are

immediately comparable with them. The non-
convergence of (1/n) and arithmetic series
should be included. [aAll formal tests for

convergence and divergence are excluded.]

Series such as the binomial, logarithmic and
exponential series should be studied.

COMPLEX NUMBERS

4.8.1 Complex numbers including conjugates.

4.8.2 Argaﬁd diagrams, modulus and arguments.
4.8.3 Polar form of complex numbers.

4.8.4 De Moivre’s Theorem for raticnal exponénts°

EXPLANATORY NOTES

{i] The work in algebraic structures in relation to
complex numbers need not be covered.

[ii] The complex exponential function and mappings of
complex numbers will not be examined.

TOPIC NINE

CALCULUS IT

Differentiation of inverse sine, cosine and
tangent functiomns.

Integration using trigonometric substitutions
of the type x = a sin® etc.
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4.9.3 Application of differentiation and integration
to include work on volumes of revolution {(both
along x- and y - axis) and as applied to
kinematics.

4.9.4 Differential Equations : an introduction to

1st order differential egquations only with
reference to solving real life problems as
applied to exponential growth and decay,
kinematics, commerce {compound interest,
inflation, depreciation) and science
{population growth)

EXPLANATORY HNOTES

Calculus II is an extension of the work
covered in Calculus 1I. The concepts and
skills for differentiating and integrating are -
developed further to look at a wider range of
functions. This section puts emphasis on the
more difficult aspects of Calculus including
harder applications.

4.10 TOPIC TEN

4.10.1 - Either : OPTION A VECTORS & GEOMETRY
| (i) Vectors in 2 and 3 dimensions
(ii) Scalar products aﬁd orthcg§ﬁéiity
(iii) g?etor representatien of a straight
ine

EXPLANATORY NOTES

Treatment of Vectors should include multiplication by a
scalar, addition and subtraction, the ratio theorem, unit
vectors, components, scalar product of two vectors, its
geometrical significance and algebraic properties,
position vectors, the equation of a straight line

(x = a + bt). The equation of a plane and linear
dependence of vectors is excluded.



4.10.2 OR OPTICHN B

COMPUTING

Comg@nents of a computer system, developments
in computer technology, microcomputer
a@pllcatlons : algorithms aad flowcharting,
programming in BASIC.

EXPLANATORY NOTES

- The study of flowcharts should involve flow
diagrams, branch programmes, loop programmes
and a practical application of a branch
programme.

- Students should be introduced to the BASIC
language and to the use of the following BASIC
commands :

LET, INPUT, READ/DATA, PRINT, IF/THEN,
FOR/NEXT, GOSUB/RETURN, GO TO, END, to write
programmes.

Students should be fully aware of the
flowchart symbols for :

- start and end
- read and print
- process

- condition

- for/next

- a connector

Students should know the meanings and effects
of the following BASIC commands

- delete
- edit

- files
- list

- load

- save

- run

The use of the following functions should also
be considered

SIN(X), COs{X), TAN(X), EXP(X), LOG(X) and
SQR(X) in simple programmes.
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TIME Ald

ATI0N

It is expected that schools will allocate at least 5 hours per
week to this course. This is to cover both lectures and
tutorials. Tutorials should be at least one period per week.

The recommended minimum time schedule for each topic is given
below.

TOPIC A NO. OF WEEKS
1. Algebra 2
2. Limits and Continuity 1%
3. Functions _ | 2%
4. Trigonometry 3%
5. Probability & Statistics ] 4
€. Calculus I 1
7. Series and Convergence v 3
8. Complex Numbers 3
9. Calculus II 2%
10. Optional (Vectors & ' 2
Geometry/Computing)
28

EVALUATION

Evaluation will be in the form of a three-hour written

examination. The examination will cover all the topics 1 to
10.

The examination paper will be divided into three sections A,
B and C.

Section A will be based on Topics 1 - 8 and will carry 25% of
the total possible marks. There will be 10 questions each
worth 2.5 marks. All questions will be compulsory.

Section B will also be based on Topics 1 - 8 and will carry
60% of the total possible marks. There will be 5 guestions
worth 12 marks each. All questions will be compulsory.



Section C will be based on Topics 9 and 10 only and will
carry 15% of the total possible marks. Students will be
required to do Question 1 on Calculus II which is comgu}scryg
and either Question 2 on Vectors & Geometry or Question 3 on
Computing. Each question is worth 7% marks.
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