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|. INTRODUCTION

After completing the curriculum of Mathematics fordinary level, the curriculum of Mathematics fatvanced level comes for
capacity building of students in science combimaioMCB (Mathematics-Chemistry-Biology),MPG (Mathaims-Physics-
Geography), MPC (Mathematics-Physics-Computer $ee, MEG (Mathematics-Economics-Geography), MCEatfidmatics-
Computer Science-Economics) and PCM (Physics-Chigatsathematics). This curriculum is the revisioh the curriculum of
Mathematics for advanced level, edition 1999 analsdspecifically with logic, trigonometry, analysegebra, geometry, statistics
and probability. The chapters are developed ingecéb progressive sequence enabling the learnbave a good comprehension of
the subject matter.

This Mathematics curriculum is prepared in a formhich helps teachers to teach a particular tofbecevely. The structure of each
chapter is presented in three columns:

» Specific objectives;

* Contents

* Suggested Teaching and Learning Activities;
At the end of detailed content of each grade, tiseagproposal of lesson distribution.

To avoid the areas of Mathematics to be continualgn as separate and learners acquiring concegtskdlls in isolation,
Mathematics is linked to everyday life and experemnin and out of school. Learners will have thpoofunity to apply Mathematics
in different contexts, and see the relevance ohigaiatics in daily life.

This curriculum also helps learners to use ICT dawl support the mastery and achievement of theedetarning outcomes.

Technology used in the teaching and learning ofhgaiatics, for example calculators, are to be resghab tools to enhance the
teaching and learning process and not to replawéss.

National Curriculum Development Centre (NCDC), Kig&2010



IIl. GENERAL OBJECTIVES BY THE END OF A’ LEVEL

After the completion of advanced level secondarycation, science combinations (PCM, MCB, MPC, MRECE, and MEG)
learner should be able to:

=

. Develop clear, logical, creative and coheremikihg;

2. Master basic mathematical concepts and tohese torrectly in daily life problem solving;

w

Express clearly, comprehensibly, correctly pregisely in verbal and/or in written form all treeasons and calculations leading
to the required result whenever finding a sotuto any given exercise;

Master the presented mathematical models anttbify their applications in the learner’s emviment;

Arouse learner’'s mathematical interest andaresecuriosity in theories and their applications;

Use the acquired mathematical concepts anid s&ifollow easily higher studies (Colleges, Highestitutions and Universities);
Use acquired mathematical skills to respectdmunghts;

Use acquired mathematical skills to developkvamirit, team work, self-confidence and time maragnt without supervision;

© © N o g &

Use ICT tools to explore Mathematics (examptatculators, computers, mathematical software,...).
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lll. LEARNER’S SKILLS TO BE IMPROVED

While teaching, the teacher should make sure Heaskills listed below are developed for each tapieach grade through teaching
and learning activities.

Skills Main learning activities
1. ICT skills as tools for learning » Using computers and projectors in presenting imigial or group activities
» Using calculators in operations
2. Communication skills e Discussion in group, oral and writing presentaiohfindings (results),
» Using mathematical language in presenting word lprob
3. Individual skills * Organize individual research ( in the library )aigiven time
» Organize individual activities (exercises, homewaest,...) in a given time
4. Critical and logical thinking skills e Using formulae and theorems to solve problems

* Relating the solution of a problem to the real worl

5. Critical and interpretation skills « Collecting data, analyzing data, synthesizing datarpreting data and presenting data by
using tables, charts, diagrams, graphs,...
6. Group learning skills and Practical skillss Organization of group activities
» Following instructions in solving problems
7. Creative and innovation skills » Activities of demonstration and generalization
8. Higher cognitive skills » Various activities requiring high order thinking
9. Social skills e Working in groups
10.Discernment/evaluation of information| «  Self evaluation activities (exercises with finabasrs)
skills
11.Problem solving skills « Activities related to daily events (economic growghoductivity, ...)

12. Motivation and self confidence skills | ¢ Activities related to the use of Mathematics inl téa

National Curriculum Development Centre (NCDC), Kig&2010




IV. METHODOLOGICAL NOTES

The use of teaching resources is crucial in guitkagners to develop mathematical ideas.
Teachers should use real or concrete materialglfplbarners gain experience, construct abstraeasidmake inventions, build self
confidence, encourage independence and inculoatgpiht of cooperation.

In order to assist learners in having positiveludes and personalities towards Mathematics, cenéid and thinking systematically
have to be involved into the teaching and learpragess. Good moral values can be cultivated thrgugable contexts. Learning in
groups should be emphasized to help learners tela@social skills, encourage cooperation and bsglfl confidence. The element
of patriotism should also be developed throught¢laehing and learning process in the classroonguwesiamples.

Various teaching strategies and approaches sudirexd instruction, discovery learning, investigati guided discovery or other
methods must be incorporated. Among the approablaésan be given consideration include the foltayvi

» Learner-centered learning;

» Different learning abilities and styles of learn@ralividualization);

» Usage of relevant, suitable and effective teachiatgerials;

* Formative evaluation to determine the effectiveraddsaching and learning process.

The choice of a suitable approach will stimulate teaching and learning environment inside or datshe classroom. The
considered suitable approaches include the follgwin

» Cooperative learning;

» Contextual learning;

* Mastery learning;

» Constructivism.
In this curriculum, suggested various exerciseallichapters may be done in groups or individually.

In implementation of this curriculum, some acte#ito be done should be related to the main cofrsee subjects) of each
combination in order to establish the relationdiepveen Mathematics and other subjects.
Examples
+ In MCE (Mathematics, Computer Sciences and Ecorgngome given activities in statistics, in funcgpm sequences,...
should be related to Economics.
+ In MPG, (Mathematics, Physics and Geography) sowvengactivities in statistics, in logic, in functis,... should be related
to Physics or Geography.
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V. LIST OF TEACHING AIDS

1. Geometric instruments:
= Ruler,
= Compass,
= Protractor,
= T-square
2. Graph paper, Flip chart, wall Charts, ...
3. Calculators , computers and Interactive multimediatent
4. Cubic die

VI. EVALUATION APPROACH

Evaluation or assessment has to be planned andccaut as a part of the classroom activities. dd@ht methods of assessment can
be conducted. These may be in the form of assigtsneralquestioning and answering, observations and irgetvi Based on the
given responses, teachers can rectify learnerg€anteptions and weaknesses and also improve haireteaching skills. Teachers
can then take subsequent effective measures irucong remedial and enrichment activities in upgrgdearners’ performances.
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VIl. PROGRAMS

PROGRAM FOR SENIOR 4
GENERAL OBJECTIVES BY THE END OF S

ENIOR FOUR

At the end of senior 4 the learner should be ahle t

ok wNE

CHAPTER I: LOGIC
s Duration: 14 Periods

% General objective At the end of this chapter the learner shouldtie:
To utilize correctly vocabularies and symbafisnathematical logic in different demonstratioethods.

Utilize correctly vocabularies and symbols of mathécal logic in different demonstration methods;

Solve algebraically and graphically given probldmsapplying properties of operations in the fiefdemal numbers;
Use algebra and vectors in solving problems relaiqdane geometry;
Use the trigonometric concepts and formulas inieglproblem related to trigonometry;
Determine and interpret the dispersion parametestatstical series in one variable;
Carry out different operations on matrices of or2l@and order 3

Specific objectives

Contents

Suggested teachingdalearning
activities

At the end of the unit the learner will be able

- To use correctly propositions to determine whethé
given sentence is a mathematical statement using
definition

- To determine whether a given statement is true o
false

- To write the negation of a given proposition

1. Logic

21, LGeneralities
)— Propositions

— Truth table of a proposition
I'— Negation of a proposition

A statementis also called #@roposition
The teacher should lead learners to
determine whether a given sentence is
mathematical statement through differe
examples

The teacher should give learners varig
exercises to construct the truth table o
propositions

Through various exercises, use the wag
“not” or “no” and their symbols to
change a true statement into a false
statement and vice versa

2Nt

DUS
i

rd
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10

To form a compound statement from two simple
statements by using the conjunctitend”

To determine the truth value of the compound
statement

To form a compound statement from two simple
statements by using the disjuncti@m ”

To determine the truth value of the compound
statement

To construct mathematical statements by using
implication sign &).

To determine the converse of a given implication
and determine whether it is true or false.

To apply correctly Morgan’s law

To determine whether a statement is a tautology
not.

To determine if a statement is true or false using
correctly quantifiers({ ) and ()

1.2Logic of propositions: -
Logical connectives and their propertig¢s:
conjunction
disjunction
implication
equivalence
Truth tables of propositions including
connectives
Morgan’s Laws

Tautology

Propositional forms in one or several
variables

Referential of a propositional form
Universal quantifier(( )

Existential quantifier ()

Negation of propositions including

guantifiers.

Help learners to discuss in groups usin
logical connectivesdr”; “and”

Lead learners to differentiate the use g
“If p, thenq” and pif and only if g”
through various exercises

Make sure that the students are able t¢
identify whether a proposition is a
tautology or a contradiction through
different exercises

Lead learners to write statements
involving universal and existential
guantifiers using mathematical symbol
through various exercises

g

D

CHAPTER Il: ALGEBRA
«» Duration: 84 Periods

++ General objective At the end of this chapter the learner shouldlze:
To solve algebraically and graphicaiiyen problems by applying properties of operationthe field of real numbers.

Specific objectives

Contents

Suggested teachingdalearning

activities

At the end of the unit the learner will be able :

To carry out correctly the operations in sets
numbers.

2. Algebra
2.1. Sets of numbers and their structures

®fl.1. Revision on sets of numbers
N:Natural numbers Z: integers,Q :rational

numbersR : real numbers :

The teacher should emphasize on
inclusion of sets of numbers
0 OO0 00 OO0 and give concrete

examples to explain the insufficiency

of
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11

Operations on these sets of numbers.

each set

All activities to be done should verify
properties in operations: closed,
commutative, associative and
distributive properties,...

- To factorize polynomials by using different meatso
- To simplify algebraic expressions and function

2.1.2. Polynomials
factorization, expansion of operations

fractional algebraic expressions and functid

The teacher should prepare different &
various exercises involving different
methods of factorization such as:
common factor method, grouping
method, Horner’s method and use of
identities.

Before adding or subtracting algebraig
fractions ensure that the denominators
are the same using Lowest Common
Multiple (LCM)

on
ns

- To determine if a set with internal compositiawlis a
GROUP,

- To determine if a set with two composition laws i
RING, or a FIELD

- To determine if the set of real numbers witl tw
composition laws is a vector space

2.1.3. Structures: Groups, Rings and
Fields
- Internal composition law, group, ring and
field
- External composition law and structure of
real vector space

Organize group activities to prove if a
given set with internal/external
composition laws is a group, a ring or
field using their properties
a

- To apply properties of the absolute value.

To simplify algebraic expression using propertiés
indices and radicals.

2.1.4. Set of Real numbers :

-absolute value and its properties: abso
value of a product, of a quotient, of a sum
of a difference

5 © Indlces or powers, and radicals (surds)
integer indices or integer powe
and square roots
the i root of a positive rea
number and its properties
fractional indices and
properties

the

ute The teacher should prepare various
and exercises on absolute value

and

National Curricu
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To determine the logarithm of real number in b
10 by applying properties of logarithm

To simplify logarithmic expressions to the simpl
form

To solve simple equations involving logarithms

ase logarithm to the base 10: definitio
properties and their applications
pst

The teacher should give examples of
application of logarithm in real life
While solving equations involving
logarithms it is better to determine the
domain of a solution

- To solve equations and inequations of the fiegrde
involving one unknown

- To solve and discuss parametric equations and
inequations involving one unknown

- To solve simultaneous equations in two unknowns.

2.2. Equations, inequations and quadratic
functions

2.2.1. Equations, inequations and systen
of the first degree in R

Solution of equations and inequatig
involving one unknown
discussion of parametric equations 4
inequations involving one unknown

Solution of equations and inequations
the form :
AB=0

A

B
AB<0,AB=0,ABs C AB (

2c08502<c >0
B B B B

Where A,B,C are binomials of first degree
one unknown

Solutions of simultaneous equations in
two unknowns using different methods:
substitution, elimination, graphical
representation ,linear combination,

S

The teacher should make revision on
intervals
Encourage students to give a solutior
of inequations in form of intervals and
represent it graphically

To emphasize the use of sign table
while solving inequations

d

-of

n
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- To solve system of equations in three unknowns

- To represent graphically a solution of inequatiand
simultaneous inequations in two unknowns.

- To solve problems involving a system of two aeth
equations

crammer’s method

three unknowns using linear combinati
and substitution method

Solutions of system of homogeneous
equations

Graphical solution of inequations and
simultaneous inequations in two
unknowns.

Word problems involving three and two
unknowns

Solution of system of equations involvigF
ns

Give various exercises to solve syste
of equations by using the acquired
methods.

ms

To identify the quadratic equations with one
unknown
To factorize a quadratic expression

To solve the quadratic equations

To determine the Sum and product of roots of
quadratic equations

To study the Sign of &t bx + c

To solve the quadratic inequations

To solve problems leading to quadratic equations

2.2.2.Quadratic equations and inequations
Definition of a quadratic equation
Factorization of &+ bx + ¢

Solution of quadratic equations?axbx +
c=o0,

Sum and product of roots of quadratic
equations

Sign of a¥+ bx + ¢

Solution of quadratic inequations
Examples of equations reducing to
guadratic equations: biquadratic
equations, reciprocal equations and sim
irrational equations

Problems leading to quadratic equation:

lead learners to use the expression

b,, (F-4ac
axX+ b & %(*?a) ( p¥. ﬂfor

determining the solution of quadratic
equation

The teacher should give various
exercises involving the use of sum an
product of roots of quadratic equations
Emphasize the role of sign table in
solving quadratic inequations

To sketch the quadratic function graph

2.2.3.Quadratic functions
- Definition
- Graphical representation of quadratic

function

To plot, teacher should help learners t
determine the concavity by considerin
the sign ofa, vertex, axis of symmetry

I

and intersection with axes

National Curriculum Development Centre (NCDC), Kig&2010



CHAPTER Ill: ALGEBRA AND PLANE GEOMETRY

«» Duration: 35 Periods

+ General objective At the end of this chapter the learner should be:ab
Tause algebra and vectors in solving problems relatgdane geometry

14

Specific objectives

Contents

Suggested teachingdalearning
activities

At the end of the unit the learner will be able :

To determine the sum of vectors and the produc
a vector by a real number.

To verify that R, V, +) and R, R?,+) are vector
spaces.

To verify if a given vector is a linear combination
of other vectors

To differentiate linear dependent vectors from
linear independent vectors

To determine the basis of a vector space and its
dimension

To determine the image of vectors by using a
linear transformation

To prove thatRg, V, +) and R, R?, +) are
isomorphic vector spaces.

t of

3. Algebra
3.1.Vector Space of real numbers

Revision on vectors in Cartesian
plane : addition of vectors and
multiplication of vectors by a real
number

The vector spacek( V, +) and the
vector spaceR( R +)

Linear combination of vectors
linear dependent vectors
linear independent vectors
generating set of vector space
basis of a vector space
dimension of a vector space
linear transformations:

definition

examples: enlargement, parallel
projection, identical application, null
application

isomorphism between the vector spaces

R, V, +) and §, R% +)

Emphasize the properties of basis o
vector space

Various exercises on linear depende

and independent vectors are required

types of linear transformation

Establish a mapping fronlR(V, +) to R,
R?, +) and prove that this mapping is line
and bijective.

To calculate the Scalar product of two vectors

To determine the magnitude of a vector

3.2.

Euclidian vector space :
Scalar products or dot product:

definition,

Requirement of use of trigonometric
concepts

National Curriculum Development Centre (NCDC), Kig&2010
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To establish the parametric and Cartesian
equations of a straight line

To apply the scalar product to solve problems.

To establish the parametric and Cartesian
equations of a circle

- parametric and Cartesian equations of &

- conditions for two lines to be parallel or

vector notation

properties : commutative, bilinear,
positive

modulus or magnitude (length) of a
vector

Expression of G.v = t.| Y| cost, where

t is the angle between and v
Unit vector
Coordinates of a point
Lines in a plane:

straight line

perpendicular

Application of scalar product:
relations in a triangle

the median theorem

distance between two points
distance of a point from a straight line

Equations(parametric and Cartesian) of
circle

a

The teacher should prepare various
exercises on

relations in a triangle

the median theorem

distance between two points
distance of a point from a straight ling
The use of geometrical instruments b
the teacher and by the learners is
recommended

Prepare problems on determination ¢
parametric and Cartesian equations
To visualize some concepts, the

1%

y

teacher should use drawings
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CHAPTER IV: TRIGONOMETRY
«» Duration: 35 Periods

+ General objective At the end of this chapter the learner shouldlze:

16

To use the trigopnometric concepts fanchulas in solving problem related to Trigonometry

Specific objectives

Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be able :

To express the angles in different units of meanerds.

4. Trigonometry
4.1. Revision on Angle and its
measuremens: degree, grade, radian

S- Exercises leading to conversion of
angle measurements

To represent a given angle in a Cartesian plane

To locate the angle in a trigopnometric circle.

To define sine, cosine, tangent and cotangentyf an
oriented angle.

To verify trigonometric identities using fundant&n
formula

To represent graphically the sine , cosamel tangent of a
angle

To represent graphically the trigopnometric funcidy

using coordinates

To apply trigonometric ratios to solve problemsted to
the right angled triangle and any other triangle.

4.2.The trigonometric circle

The sine and cosine of an oriente
angle in®, 2¢ 39 and 4
quadrants

The fundamental formula

sin® x+ co$ x= and its
applications

The tangent and cotangent of an
oriented angle and its graphical
interpretation

Definition of secant and cosecant
of an oriented angle

Sine, cosine, tangent and cotangg
of opposite, complementary and
supplementary angles

Simple graphical representation g
trigonometric functions by using
coordinates

d— Use trigonometric circle to determine t
sine, cosine, tangent and cotangent of
oriented angle

— Using basic identities and fundamenta
trigonometric formulae in various
exercises

— Use of scientific calculator to calculate

an

the sine, cosine, tangent and cotangent of

a given angle
— Plot graphs of trigonometric functions
using coordinates.
—The teacher should help learners to m
sntemphasis on the sine, cosine, tangent
cotangent of principal angles
(0°,30°,45°,60°,90°)
f
—Various exercises on solving
trigonometric equations and inequatior
using transformation formulae are
required

National Curriculum Development Centre (NCDC), Kig&2010
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To use addition formulae, double angle (dupliagtio
formulae and Simpson'’s formulae to simplify the
trigonometric expressions

To solve problems related to trigonometric equatiand
inequations.

4.3. Trigonometric ratios
Trigonometric ratios in a right
angled triangle

Trigonometric ratios in any other
triangle

Solution of right angled triangle
and any other triangle

4 .4 Transformation formulae
Addition formulae

Double angle (duplication)
formulae

Simpson’s formulae

4.5. Trigonometric equations and

inequations

Basic equations and inequations

— Equations and inequations reducin
to basic equations and inequation

[72)

g

CHAPTER V: DESCRIPTIVE STATISTICS
« Duration: 14 Periods

% General objective At the end of this chapter the learner shouldtie:

To determine and interpret the dispergarameters of statistical series in one variable

Specific objectives

Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be able :

To calculate and interpret measures of centraldeay of
statistical data

5. Descriptive statistics

5.1.Revision on measures of central
Tendency: mean, mode, median
and quartiles

5.2.  Measures of dispersion

Through various exercises involving

data from real life, the teacher shoulg

lead learners to determine measures
= central tendency

= dispersion

National Curriculum Development Centre (NCDC), Kig&2010
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— To find the measures of dispersion
— To solve problems involving data representation and
measures of dispersion

range, inter-quartiles range,
mean deviation, variance, standa
deviation and Coefficient of
Variation

rd= The teacher should motivate learners
use scientific calculators while dealing
with statistic data

5 1O

CHAPTER VI: MATRICES OF ORDER 2 AND ORDER 3

«» Duration: 28 Periods

+ General objective At the end of this chapter the learner shouldlze:
To carry out different operations ontmcas of order 2 and ord8&r

Specific objectives

Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be able:

To determine the matrix of a linear transformation

— To carry out operations on matrices

— To calculate the determinants of matrices of order2
and order 3 x 3

— To solve problems related to a system of 2 on&di
equations by using matrices

— To calculate the inverse of a matrix of order 2x2

6.

Matrices of order 2 and 3
Matrices of a linear transformatior
Definition of matrices (based
on a linear transformation)
Operations on matrices: Addition,
subtraction and multiplication of
matrices
Determinants of matrices of orde
2 and order 3
Definition
Calculation and Properties
of determinants
Solution of a system of 2 and 3
equations using Crammer’s rule
Solution of simultaneous equatior
using matrices
inverses of matricesf order 2

n— Lead learners to form matrices baseq
on a linear transformation
— Various exercises on addition,
subtraction and multiplication of
matrices should be given to the
learners

— Exercises focusing on calculation of

determinant and the system solving
5 using inverse of matrices are require

S

)
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PROPOSAL OF LESSONS DISTRIBUTION FOR SENIOR 4
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First term
Weeks Topics Number of periods

1-2 Logic 14

3-4 Revision on sets of numbers and their strusture 14

5-6 Polynomials 14

7-8 Set of real numbers 14

9-10 Equations, inequations and systems of thedegree 14

11-12 Revision and Exams 14

Total:12 weeks 84

Second term

Weeks Topics Number of periods
1-4 Quadratic equations, inequations and functions 28

5-9 Trigonometry 35

10 Algebra and plane geometry 7

11-12 Revision and Exams 14

Total:12 weeks 84

Third term

Weeks Topics Number of periods
1-4 Algebra and plane geometry 28

5-8 Matrices of order 2 and order 3 28

9-10 Statistics 14

11-12 Revision and Exams 14

Total: 12 weeks 84
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PROGRAM FOR SENIOR 5

GENERAL OBJECTIVES BY THE END OF SENIOR FIVE
At the end of senior 5 the learner should be able t

1.

S

Study and to represent graphically a numericaltionc

Apply the properties of real numbeR) (n solving problems related to sequences anéseri

Represent graphically and determine the linearsagjent of a given double series

Solve problems on combinations and permutations

Apply combinatorial concepts to solve problemstezlao probability

Carry out operations in real vector spadddzfind distances, amplitude of angles, areasvahgmes and to establish algebraic
equations of straight lines and planes

CHAPTER I: ANALYSIS OR CALCULUS

¢ Duration: 112 Periods
+ General objectives: At the end of this chapter the learner should be:ab

Te study and to represent graphically a numerizattion.
-To apply the peaties of real number&) in solving problems related to sequences anéseri

Specific objectives Contents Suggested teaching and learning

activities

At the end of the unit, student will be able :| 1. Analysis

1.1.Numerical functions :
Generalities: — The teacher should make
- Neighborhood of a real number: Open intervals with  revision on intervals before
centre a, Relationship between an open interyval introducing neighborhood of a

with centrea and absolute value : (poir not real number
considered is ©|x-al< & where xLI | as part of - The teacher should prepare
the interval); various exercises to help learners
- To determine if a given function is odd - Definition of a numerical function: examples, pgrit to master the use of compound
function, even function, periodic function of a numerical function: odd function, even concepts in this unit such as:
- To find the period of a given function function and periodic functions, increasing and domain of a function, odd
- To show if a given function decreases or decreasing functions, domain of definition of a function, even function , periodic
increases on the interval function. function, inverse and
- To determine the domain of different composition of functions and
functions monotonic function
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- To evaluate correctly the given limits

Limits :

Concept of a limit with examples,

Definition of the limit based on the concept of
neighborhood,

Defining limits by use of £andd " (epsilon and
delta)

Right hand limits and left hand limits

Properties of finite limits, uniqueness of a lintityit
of a constant function, limit of an identity furan,
conservation of an inequality, sandwich theorem,
Operations on limits

Extension of the concept of limit: when valuesrod
variable or those of the function tend towardsniitj,

. oo 0
Indeterminate cases-; 6; oo —o0; 0.0
(0]

Before introducing the notation
lim f(X) = bthe teacher should

give examples showing that if
xtakes values very closed to
athen f (x) takes values which

are very closed tb

It is advisable to develop the
definition of limits usinge andd
by illustrating the idea with some
simple examples and exercises
based on neighborhood

The teacher should prepare
examples and exercises to help
learners to use correctly the
definition of limit

The teacher should ensure that {
limits to be evaluated in exercise
help learners while dealing with
indicated indeterminate forms.

— To study the continuity of a given
function at a given point or a given
interval

1.3 Continuity :

Continuity of a function at a point, discontinuity at &
point

Continuity of a function on a subset of IR
Properties of continuous functions (proofs not
required)

Operations on continuous functions

Theorem of intermediate values

Monotonous functions

Inverse of a function which is continuous and strictly

monotonous by increasing or decreasing

Bounded functions: upper bound and lower bound

The teacher should help learners
to illustrate graphically the
discontinuity points of a curve
It is better to give various
problems on the study of
continuity of different functions

he
S

D
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Maximum and minimum of a continuous function
over an open interv:%l a, b[ . properties (proofs not

required)

To find the eventual asymptotes of a giv
function

en

1.4.

Asymptotes:
Definition: asymptotes on a curve, types of
asymptotes,
Determination of vertical, horizontal and oblique
asymptotes,

The teacher should lead learners
to illustrate graphically when a
straight line is asymptote to a
curve

The use of limits is required to
determine vertical, horizontal an
obligue asymptotes through
various exercises

To find the first derivative of a given
function using definition

To determine derivatives using formulae

To determine the equation of tangent ar
normal at a point on a curve.

To use verify correctly Rolle’s theorem
and Lagrange’s theorem

To use correctly Hospital’s rule for
calculating limits.

15

1Y

.Differentiation :

Derivative of a function at a point,
Geometric interpretation of a derivative of a functig
at a point,

Kinematical meaning of a derivative: velocity at a
time t,

Differentiability and continuity of a function,
Derivative of a function,

Theorems on differentiable functions: derivative of
constant, of a sum, of a product, and a quotient of
functions,

Differentiation of some important functions: power
function, inverse function, composite function,
circular functions, parametric functions and implicit
functions.

Successive differentiation,

Application of derivative:

Tangent and normal at a point of a function

Rolle’s theorem, Lagrange’s mean value theorem
Hospital’s theorem (proof not required),

a

aRrd

Increasing and decreasing functions,

The teacher should lead learners
to identify geometrical
interpretation of derivative of a
function at a point

While denoting derivatives, the
teacher should help learners to be
familiar with the notationsy'and
dy

dx

The teacher should prepare and
give various exercises on
differentiation of functions in
different forms

The teacher should give problems
with data from real life as
application of derivatives
emphasizing on the concept of
maximum and minimum

The teacher should give various
exercises concerning the use of
Hospital’s rule as application of
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To determine whether a turning point of
given function is a maximum or a
minimum point.

To solve problems involving maximum ¢
minimum values

To study the concavity of a given functic
and find its inflection points.

a Minimum and maximum points of a function,
Concavity, inflection point on a curve by use of the
second derivative,

DI

N

derivatives

To study different functions and sketch
their curves.

1.6.Study of a function and curve sketching
Types of functions to consider :
Polynomial functions
Rational functions
+
ax+ b (a#0,cz 0)
cx+d
ax + bx+ ¢
dx+e

— y

(az0,d# 0)

—

ax +bx+ ¢

X - B+ ot f ,(a;tO,d;t 0)
Irrational functions : functions in square ro
form and cube root form

Functions including one or several absolu
values.

Circular functions,

Inverse trigonometric functions.

Ensure that each required form ¢
function is sketched through
various exercises

ot

[e

f

To use the mathematical induction in
demonstrations

To determine if a given sequence
increases or decreases, converges or n

To identify characteristics of Arithmetic

1.7.Sequences :
Mathematical induction
Numerical sequences
General concepts: definitions, increasing sequer
decreasing sequences, operations and orde
sequences, convergence of sequences, limits
sequences, comparison of 2 sequences
Arithmetic sequences : definition, sense of variat

After defining sequences the
teacher should lead learners to
ces give their own examples of
orsequences

of

~

D

on, The teacher should emphasize ¢

n

progressions..
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To determine by using formula specific
terms in arithmetic progressions and the
number of terms in arithmetic
progressions.

To find the sum of the firgt terms of
Arithmetic progressions

To find the value ohf, given the sum of
the firstn terms of Arithmetic
progressions

To identify characteristics of Geometric
progressions.

To determine by using formula the
specific terms in geometric progressions
and the number of terms in geometric
progressions.

To find the sum of the first terms of
geometric progressions, of geometric
progressions

To find the value ohf, given the sum of

the firstn terms of geometric progressions

To determine the characteristics of
harmonic progressions
Solve problems involving progressions

operations

Geometric sequences, definition, sense of varia
operations

Harmonic sequences

arithmetic, geometric and
harmonic sequences through
various exercises

tien, The problems to be solved shou
involve real life situations
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CHAPTER II: DESCRIPTIVE STATIST

¢ Duration: 21 Periods
% General objective: At the end

ICS

of this chapter the learner should be able:

To represent graphically and to determine the linear adjustment of a giver detibk

25

Specific objectives

Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be ab

- To draw the scatter diagram of given
statistical series in two quantitative variable

- To determine the linear regression line of
given double series.

- To calculate a linear correlation coefficien
of a given double series

€. Descriptive statistics

2.1. Double series
Statistical series in two quantitative variables: scatte
diagram.

S

a

Linear adjustment: least squares’ method, linear

I  correlation and regression line

r

The teacher should guide

learners to suggest different

situations involving statistical

series in two quantitative

variables

— ltis advisable to use data from
real life while preparing
exercises and problems

— The use of ICT tools is

suggested

CHAPTER Ill: COMBINATORIAL AND

¢ Duration: 35 Periods
% General objective: At the end

PROBABILITY

of this chapter the learner should be able:

To solve problems on combinations and permutations
To apply combinatorial concepts to solve problems related to probability

Specific objectives

Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be
able :

To solve problems involving factorial
notation

To determine the number of permutatiol
of n different objects takenat a time.
To determine the number

3. Combinatorial and probability
3.1. Permutations and combinations
Factorial notation

Calculation of the number of permutatio
(arrangements) of n elements taken r at a time.
Calculation of the number of permutations of
elements taken n at a tim&)

ns

NS

To determine the number of permutatiol

Simple combinations,

U)

— The teacher should help learner
to be familiar with factorial
notation and calculations

ns through different exercises

— By use of examples from real life

n the teacher should introduce th
concepts of permutations and
combinations. It is also advisab

(4%

le
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of n different objects
To determine the number of permutatiotr
of n different objects takenat a time for
given conditions

To determine the number of combinatio
of r objects chosen from different
objects.

To determine the number of combinatio
r objects chosen from different objects
for given conditions

To use properties of combinations for
finding coefficients in Pascal’s triangle.
To solve problems involving permutatiot
and combinations.

NS

Calculations of the number of combinations of
elements taken r at a time.

Properties of combinations

Pascal’s triangle

n

to go out of classroom for
visualizing permutation of n
elements through different
activities

— The teacher prepares various

exercises and problems on
permutations and combinations

— The teacher should help learner

to construct themselves Pascal
triangle by use of properties of
combinations

U)

S

To apply the binomial formula in
different exercise

3.2.Binomial theorem

Binomial theorem
summation sign)
Properties of binomial coefficients

general notation by use of

The teacher should prepare
various exercises on applicatio
of binomial theorem

—

To determine the sample space of an
experiment

To explain different concepts relating to
events

To find the probability of different events

To determine the probability of an event
with an equiprobable sample space.

To solve different exercises on conditior
probability and independent events

To use correctly Bayes’s theorem in
solving problems

D

nal

3.3. Probability

- Introduction

— Random experiment

— Sample space

— Events: definition, particular cases of events

— Probability of events: introduction, definition,
properties

— Equiprobability

— Conditional probability : definition, Independent
events and Bayes’s theorem

The teacher should lead learne
to deal with random experimen
Through various examples and
exercises, particular events ang
their properties are introduced
Various exercises on calculatio
of probability of events are
required

The teacher should help learne
to solve problems involving
simultaneous draws, successiv
draws (with or without
replacing), conditional
probability, dependent events
and to use correctly Bayes’s
theorem

rs

)

rs
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CHAPTER IV: SPACE GEOMETRY

¢ Duration: 42 Periods
% General objective: At the end

of this chapter the learner should be able:

27

To carry out operations in real vector spBc¢o find distances, amplitude of angles, areas and volumes and to establisticalgebra
equations of straight lines and planes

Specific objectives

Contents

Suggested teaching and learnin
activities

At the end of the unit the learner will be ab

To construct straight lines and planes in
space according to various relative
positions

To construct images of figures under
parallel projection in space

et.Space geometry

4.1.The space E
— Axioms: Relative positions of lines and planes.
— Parallel and Orthogonal projections in space

The teacher should help learne

to identify relative positions of
lines and planes by drawings

The teacher should help learne

to construct images of figures
by parallel and orthogonal
projections

To verify if R% has a vector space structt

4.2. The vector spacE&,.

iIre The vector spacek(E, +)
— Calculations in the vector spaBef,, +)
- The vector space (R?+) or the real vector spa&é
— Isomorphism betweeB, andR>

Make revision on abelian
group and field
Prepare various exercises on

vector spac&’

To establish equations of lines and of
planes in space.

4.3.Lines and planes in space
— Equations of lines in space
— Equations of planes in space

Help learners to determine
vectorial , parametric and
Cartesian equations of line
and plane through various
exercises

To calculate scalar product of vectors in
space

To verify orthogonality by use of scalar
product

4.4.The scalar product

— The scalar product in spaEg

— Properties of the scalar product
— Norm or magnitude of a vector.
— Cosine of a pair of vectors

— Orthogonality of vectors

Prepare and give various
exercises on scalar product a
its application
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— Orthonormal basis in spaég
- Scalar product iR®

To verify the orthogonality of two lines,
of a line and a plane and of two planes.

To determine the angle between two lin
and between two planes.

4.5.0rthogonality

— Orthogonal lines

— Perpendicular lines to a plane

— Perpendicular planes

es Parallel planes

— Distance of a point from a plane

— Angles between lines and angles between planes.

- By use of drawings, local
materials, illustrate the concepts
to be studied in this unit

— Various exercises are require

To determine the intersection of two
planes

4.6.Intersection of planes
— Intersection of two planes
— Intersection of a line and a plane

To determine the intersection of a line and

a plane

By use of drawings, local
materials, and simple exampl
illustrate the concepts to be
studied in this unit

Various exercises involving
equations of lines and planes
determine intersection

To identify the characteristics of a sphel
To use correctly the equation of sphere
To determine the intersection of a sphel
and a plane
To determine the intersection of a sphel
and a line.

4.7. Sphere

e- Definition and equation of a sphere
— Intersection of a sphere and a plane
e- Intersection of a sphere and a line

e

— Establish the equation of

—Various exercises about spher,

sphere, by use of the concep
of distance in space

~—+

@D

To determine the cross product of two
vectors in space

To determine the mixed product of
vectors in space.

4.8.The vector product or cross product
— Vector product in space
— Mixed product of vectors in space.

The teacher should help
learners to use the right hand
rule to illustrate the direction
of cross product

Various exercises on vector
product in space and mixed
product of vectors and their
applications are required
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PROPOSAL OF LESSONS DISTRIBUTION FOR SENIOR 5

29

First term

Weeks Topics Number of periods
1-2 Generalities on numerical functions 14

3-6 Limits and continuity 28

7 Asymptotes I

8-10 Differentiation 21

11-12 Revision and Exams 14

Total: 12 weeks 84

Second term

Weeks Topics Number of periods
1-4 Study of function and curve sketching 28

5-6 Sequences 14

7-10 Space geometry 28

11-12 Revision and Exams 14

Total: 12 weeks 84

Third term

Weeks Topics Number of periods
1-2 Space geometry 14

3-5 Descriptive statistics 21

6-10 Combinatorial and probability 35

11-12 Revision and Exams 14

Total: 12 weeks 84
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PROGRAM FOR SENIOR 6

GENERAL OBJECTIVES BY THE END OF SENIOR SIX

At the end of senior 6 the learner should be able:
Utilize the algebraic, trigonometric and exponential forms of a non-zero comytelser to solve problems in trigopnometry,

1.

ONOORWDN

geometry and in the factorization of polynomials;

30

Utilize the definitions and properties of vector space and linear functions togpsohlems given in vector spaRé
Study and represent logarithmic and exponential functions and to apply them in @hgficdomains;

Apply Taylor’'s formula in establishing limited development of the functions we#hvariables;

Calculate the integrals of functions and applc}/ them in various domains;
Solve simple differential equations of &nd 2" order with constant coefficients;
Determine and establish equations of a conic;

Calculate and interpret the parameters of a random variable.

CHAPTER I: COMPLEX NUMBERS

+« Duration: 28 Periods
% General objective: At the end of this chapter the learner should be able:

To utilize the algebraic, trigopnometric and exponential forms of a non-zero @omyinber to solve problems in trigonometry,

geometry and in the factorization of polynomials

Specific objectives Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be | 1. Complex numbers

able : 1.1The commutative field of complex numbers
— Definition of a complex number
— To define a complex number in — Notation of the set of complex humbers
algebraic form — Addition inC and its properties

— Multiplication inC, and its properties

— To calculate the sum / difference and the

product of complex numbers

— Commutative field@ +, .)
- Isomorphism betweeR andCl={(a, 0);a0 R}

— Before introducing complex
numbers, the teacher should
make revision on properties of
addition and multiplication in
D 2

- The teacher should also make
revision on properties of linear
application before introducing

the isomorphism betwedhand
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To determine the real and imaginary
parts of a complex number

To determine the conjugate and
modulus of complex numbers

To apply properties of conjugate and
modulus of complex numbers in solvin
simple equations

To represent a complex number in
Argand diagram

To calculate a square root of a comple
number

To solve quadratic equationsGn

To define a complex humber in
trigonometric form

To determine a modulus and an
argument of product, quotient of two
complex numbers in trigonometric forn
To determine a modulus and an
argument of power of complex numbe|
To convert a complex number from g
trigonometric form to an algebraic forn
and vice versa

To define a complex humber in
Exponential form

g

Algebraic form of a complex number :
real and imaginary parts
conjugate and modulus of complex numbers,
notation and properties

1.2. Geometric representation of a complex number

Location of points and vectors in a complex plane or
Argand diagram.

swl.3.Calculations in the field of complex numbers

Square root of a complex number
Quadratic equations i

1.4.Trigonometric forms of complex numbers

Modulus and Argument of a complex number
Trigonometric form of product, and quotient of two
complex numbers

Power of complex number in trigonometric form
DeMoivre’s theorem.

Changing a complex number from a trigonometric for
to an algebraic form and vice versa

Exponential form of a complex number

L The teacher should help learne

Glz{(a, 0) ;aDD}

During introduction, the teache
should help learners to identify
the insufficiency of] set while
calculating the square root of
negative real numbers

The teacher should prepare
various exercises to help learne
to master calculations in

The teacher should help learne
to relate the representation of g
point in Cartesian plane to the
representation of complex
number in complex plane or
Argand diagram

While calculating the square ro
of z=a+ bi, it is advisable to
solve the system

X*-y’=a
X2+y2: [a2+b2
2xy="Db

Wherex+ yiis the square root

of zMake sure that the choice @
xand y depends on the sign of

to identify that considering the
sign of real part and imaginary
part will facilitate to determine
the position of argument of a
complex number in Argand

2r'sS

=

S

—h

rs

diagram
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- To determine the'hroots of a complex

number
To represent graphically th& moots of
a unit number

To apply DeMoivre’s formula in
calculating sine, cosine, tangent and

cotangent of multiple angles of a given

angle

To solve trigopnometric equations and
inequations irC

To Construct regular polygons with n
sides

To determine the length of one side of
polygon and the length of its apoth@&m
terms of the radius of the circumscribe
circle.

To factorize polynomials irC

1.5. The 1" root of a complex number

1.6. Application of complex numbers

d

The " roots of a unit number
Graphical representation
The ri" roots of a complex number.

Calculation of sine, cosine, tangent, cotangent of
multiple angles of a given angle and demonstrating th
trigonometric identities by use of DeMoivre’s theorem
Linearization of trigonometric polynomials
Solution of simple trigonometrical equations and
inequations

Construction of regular polygons with n sides and
determination of the length of the sides and the lengtk
apothem in terms of the radius of the circumscribed
circle.

Factorisation of polynomials i@

e

1 of also solved

Prepare various exercises
relative to the changing quotien
product, power of complex
numbers in different forms

The teacher should help learne
to identify that then™ roots of
unit are the vertices of a regula
polygon inscribed in a circle
with radiusr =1

The teacher should prepare
various exercises related to the
application of complex numbers

While solving the simple
trigonometric equations, make
sure thatacosx+ b sinx= cis

rs
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CHAPTER II: LINEAR ALGEBRA
«» Duration: 28 Periods

+ General objective:At the end of this chapter the learner should be able:
To utilize the definitions and properties of vector space and linear functisolvé problems given in vector spa’e

33

Specific objectives

Contents

Suggested teaching and learning
activities

At the end of the unit the learner will be

able :

- To define the vector spacRéandR®

— To carry out operations on linear
combinations

— To determine linear dependent and
linear independent vectors

— To determine Generating set of vector

— To determine Basis and dimension of
vector space

— To prove that the sum of 2 sub vector
spaces is also a vector space

— To define a linear mapping

— To apply the properties of a linear
mapping

— To determine the matrix of a linear
mapping

— To determine the kernel and image of
linear mapping

2. Linear algebra
2.1. Structure of the vector spac®"
— Vector spaceR?andR?
— Linear combination
— Linear dependence
— Linear independence
— Generating set of vectors
S-  Basis and dimension of a vector space.

2.2. Sub-vector space

— Definition

— Sum of 2 sub vector spaces theorem (Grassman
theorem)

— Supplementary vector spaces

2.3.Linear mappings

Definition

Properties

Matrix of a linear mapping

Kernel and image of a linear mapping

a

The teacher should lead learne
to use determinant to verify
linear dependency and linear
independency of vectors

Help learners to realize that a sy
vector space is also a vector spd
Lead learners to verify that a no
empty subset of a given vector
space is its subspace by use of
linearity property through
different exercises

The teacher should focus on
identity, null application, and
enlargement.
Help learners to realize that
if f:E - F: Linear mapping
then ,
= Ker fis a subspace of E
= Imfis a subspace of F

rs

b
\ce

-
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To calculate a determinant of a matrix
of ordern x p

To solve a system af linear equations
in p unknowns

Matrices and determinants:
= Revision
=  Generalization

System oh linear equations ip unknowns

Various exercises on
determination of kernel, image
of a linear transformation and
their dimensions are required

While solving systems of linear
equations, it is advisable to use
Gauss method and Cramer’s
method where possible

CHAPTER Ill: CALCULUS OR ANALYSIS

«» Duration: 98 Periods

+ General objectives:At the end of this chapter the learner should be able:

To study and represent logarithmic and exponential functions and to apply them inietitércsdomains
To apply Taylor’s formula in establishing limited development of the functiotisreal variables
To calculate the integrals of functions and apply them in various domains

Specific objectives

Contents

Suggested teaching and
learning activities

At the end of the unit the learner will be
able :

To define Neperean logarithm functior
To represent graphically =In x

To solve logarithmic equations and
inequations by use of properties

To calculate the derivative of
logarithmic functions in base e

To define an exponential function in
bases

To study and represent graphically

y=¢

3. Calculus(Analysis)

3.1.Logarithmic and exponential functions

Neperean logarithm function: definition, properties, the
numbere, study and graphical representatiory fin x,
logarithmic equation and inequations, differentiationnof
on an interval |, whera is differentiable on I, study of
logarithmic functions in base e

Exponential functions in base definition, notation,
properties, study of the functigr= € ,exponential equation

and inequations, differentiation ef whereu is
differentiable on |

Y

- The teacher should help
learners to find properties of
logarithm to any base
through properties of
logarithm to base 10

- The teacher should lead
learners to establish the
relation between logarithm to
base a and logarithm to base
e wherea>0,a#1

- On the graphical
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To solve exponential equations and
inequations by use of properties

To calculate the derivative of
exponential functions in base e

To define a logarithmic function in
basea

To study and represent graphically

y =log;

To solve logarithmic equations and
inequations by use of properties

To calculate the derivative of
logarithmic functions in base

To define an exponential function in
basea

To study and represent graphically
y=a

To solve exponential equations and
inequations in base by use of
properties

To calculate the derivative of
exponential functions in base

To establish the relationship between
exponential functiong=a*and y = €
To study and represent graphically
logarithmic and exponential functions
basea

To calculate limits of indeterminate
forms:1”,0” 0% 0

— Logarithmic functions in base (wherea>0,a# 1):
definition, properties, study of the functior= log, X,

change of base, logarithmic equations and inequations in -

basea, differentiation oflog, u whereu is differentiable
on |

— Exponential functions in base : definition, notation,
properties, study ofy = a* , exponential equations and
inequations, differentiation oi” whereu is differentiable
on |

- Relationship between exponential functions in base a, a
base e,

— Study of logarithmic and exponential functions in base

n

— Limits of indeterminate form4&®, 0’ ,0° 00

nd in

representation of =In X,
the illustration of
limIn x=-oco ,

x-0"

limIn x=4c ,Inx<O0for

X — 00

O<x<landIlnx>0for

X >1is suggested

The teacher should lead
learners to evaluate limits, t
differentiate, to solve
equations and inequations
involving logarithmic and
exponential expressions
through various exercises;
function study of logarithmig
and exponential functions ig
also required

While dealing with limits of
indeterminate forms:

1,0 ,0° 0" the teacher
should prepare various
exercises for each case. Th
use of Neperean logarithm
and Hospital's rule is
required .Particularly, the
following limits are to be

1
considere XJET}(1+X)X -¢€
. 1Y
andllm(1+—j =e
X 00 X
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To apply Taylor’s formula in limited
development of functions

To calculate the approximated
numerical values of functions in a give
point

To define a differential of function
To calculate the differential of various
functions

To define a primitive function

To apply immediate primitives in
exercises

To calculate integrals by decompositig
method

To calculate integrals by substitution
method

3.2.

3.3

3.4

n

Taylor and Mac-Laurin polynomials

Taylor’'s formula (proof not required)

Application of Taylor’s formula

Taylor’s polynomial ofsinx,cosx £ ,In(% x in the
neighborhood ofx =0

Calculation of sine, cosine of an angle (proof res)
Taylor’s polynomial for given functions, numericallues of
functions.

Limited Development of functions.

. Differential calculus

Definition, differential of a sum, product, quotiesf
differentiable functions.

Differential of a function in square roof form
Differential of functions with rational powers
Differential of composite functions
Differential of trigonometric functions
Differential of inverse trigonometric functions
Differential of exponential functions
Differential of logarithmic functions
Application of differentials

. Primitive Functions

Definition

Properties: continuity of primitive of a functioset of
primitive functions, immediate primitives
Techniques of integration:

» integration by decomposition: integration of a sofm
functions, integration of a product of functionsady
real number

* integration by change of variable,

* integration by parts

Various exercises on
application of Taylor’'s and
Mac-Laurin’s formulae are
required

Teacher should make
revision on derivatives
before introducing the
concept of differential of
functions

Prepare and give various
exercises on differential of
different types of functions

The teacher should lead
learners to calculate
indefinite integrals by
decomposition , by change
of variable and by parts
through various exercises
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To calculate integrals by parts

To calculate integrals of rational
functions

To calculate integrals of irrational
functions

To calculate integrals of trigopnometric
functions

To define a definite integral
To calculate definite integrals by
applying their properties

To calculate the area of a plane surfac

by use of definite integrals

To calculate the volume of a solid of
revolution by use of definite integrals
To calculate the length of a curved

e

Some special integrals:

Rational functions: the general rule (proof not
required) based on the decomposition of proper
fraction into a sum of simple fractions,
Integration of functions given in improper fracts&n
Integration of irrational functions:

f(x)=\/ax+ b
ax+b
cx+d’

f(x) =+ a - ¥

Integration of trigonometric functions: odd functs
in cosx, odd functions in sin x .

f(x)=

Definite integrals
Definition
Properties:

Linearity,

Permutation of bounds

Particular case where bounds are equal,
Additivity of integration on intervals (Chasles
relation),

Positivity ,

Mean value theorem

Methods of integration,

Applications definite integrals :

Calculation of area of a plane surface
Calculation of volume of a solid of revolution
Calculation of the length of curved surface

While integrating, the
teacher should lead learner

to change variable as follow:

Jax+bh tf=ax+b

ax+b ,
cx+d’

ax+ b
cx+ d

Jai-x*, x= asint

While integrating, odd
functions incosxwe change
variable by using=sinx,

for odd functions in sin x we
change variable by

usingt = cosx.

The teacher should lead
learners to calculate definite
integrals by decomposition
by change of variable and b,
parts through various
exercises

While calculating the area,

U7

<
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surface by use of definite integrals

volume and the length, the

teacher should also lead

learners to:

= determine the area of
square,rectangle,
trapezium, triangle, and
circle

= determine the volume of
sphere, cylinder and con

= determine the
circumference of a circle

CHAPTER IV: DIFFERENTIAL EQUATIONS

s Duration: 21 Periods

% General objective:At the end of this chapter the learner should be:ab
To solve simple differential equations Sfdnd 2'¢ order with constant coefficients

Specific objectives

Contents

Suggested teaching and
learning activities

At the end of the unit the learner will be

able :

— To define a differential equation of the
1% order

— To define a differential equation of the
2" order

— To solve differential equations with
separable variables

— To solve simple homogeneous
differential equations

f

— To solve linear differential equations 0

4. Differential equations
4.1. Introduction
— Definition and terminology
- Examples of differential equations of thednd second
order

4.2. Differential equations of the I order
— Differential equations with separable variables
— Simple homogeneous differential equations
- Linear differential equations of thédrder.

—The teacher should help
learners to distinguish thé'1
and 2 order of differential
eqguations through various
examples

—The teacher should prepare
exercises on verifying
whether a given function is a
solution of a given differential
equation

—In solvinglinear differential
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the Forder

To solve linear differential equations o
the 2% order with constant coefficient

f4.3. Differential equations of the 2 order
Linear equations with constant coefficients:

The right hand side is equal to zero

The right hand side is a polynomial function
The right hand side is a trigopnometric function
The right hand side is an exponential function

equations of the*brder it is
advisable to find out the
integrating factor leading to
differential equations with
separable variables

—The teacher should prepare
various exercises on linear
differential equations of the
2" order with constant
coefficients to be studied

CHAPTER V: CONICS
«» Duration: 21 Periods

+ General objective:At the end of this chapter the learner should be:ab
To determine and establish equations of a conic

Specific objectives

Contents

Suggested teaching and
learning activities

At the end of the unit the learner will be

able :

To define a parabola
To determine the Cartesian and

parametric equations of a parabola

To find out the tangents, axis of
symmetry of a parabola

To define an ellipse
To determine the Cartesian and

parametric equations of an ellipse
To find out the tangents, axis and cen

of symmetry of an ellipse

5.Conics

5.1. The parabola:

— Definition: focus and directrix of a parabola
— Cartesian and parametric equations

— Tangents, axis of symmetry

5.2. The ellipse

— Definition: foci and directrices of an ellipse
— Cartesian and parametric equations

— Tangents, axes and centre of symmetry.
[re

5.3. The hyperbola

— While defining analytically
each conic it's better to talk
about vertices, foci,
directrices and axes
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To define an hyperbola

To determine the Cartesian and
parametric equations of an hyperbola
To find out the asymptotes, tangents,
axes and centre of symmetry of an
hyperbola

To determine an eccentricity of a coni
To determine the nature of a conic ba
on its eccentricity

To define and represent graphically a
point in polar coordinates

To convert polar coordinates in
Cartesian coordinates and vice versa

To determine the equations of straight

line, circle and conics in polar
coordinates

Definition: foci and directrices of an hyperbola
Cartesian and parametric equations
Asymptotes, tangents, axes and centre of symmetry

5.4. Conics and eccentricity
Eccentricity
Nature of a conic

sed

5.5. Conics and polar coordinates

Definition of polar coordinates

Conversion of polar coordinates in Cartesian cowidis and
vice versa

Straight line, circle and conics in polar coordesat

The teacher should help
learners to determine the
type of a given conic
considering the value of
eccentricity e:
= Ellipse :0<e <1
» Hyperbola: e>1
» Parabola: e=1
= Circle : e=0

The teacher should prepare
and give various exercises (
conversion of polar
coordinates in cartesian
coordinates and vice versa
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CHAPTER VI: PROBABILITY

s Duration: 14 Periods
% General objective:At the end o

f this chapter the learner should be:ab

To calculate and interpret the parametersrahdom variable

41

Specific objectives

Contents

Suggested teaching and
learning activities

At the end of the unit the learner will be
able :

To establish the table of distribution of
probability
To calculate Mathematical expectatior
variance, standard deviation of a rand
variable

To apply Bernoulli’s law in solving
various problems

To apply Poisson’s law in solving
various problems

To determine a function of density of
probability of a continuous random
variable

To prove if a given function is a densit
of probability on a given interval

To calculate mathematical expectatior]
variance, standard deviation of a

6. Probability

6.1.Discrete and finite Random variables
— Distribution of probability

,—
om

Mathematical expectation, variance, standard dieviat

— The Law of Bernoulli: Binomial distribution and its
properties
— Uncountable infinite discrete case: law of Poisson

6.2.Continuous Random variables
— Continuous random variable
Functions of density of probability

continuous random variable

Mathematical expectation, variance and standarchtien.

While calculating
mathematical expectation,
variance and standard
deviation, the teacher shoul
help learners to be familiar
with the use of the table of
distribution of probability
through various exercises
The teacher should lead
learners to represent the
distribution of probability by
use of bar diagram through
exercises

In applying Bernoulli's law,
the teacher should give
problems involving success
or failure.

Nationa
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PROPOSAL OF LESSONS DISTRIBUTION FOR SENIOR 6
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First term

Weeks Topics Number of periods
1-4 Complex numbers 28

5-8 Logarithms and exponential functions 28

9 Taylor and Mac-Laurin series 7

10 Differential calculus and primitive functions 7

11-12 Revision and Exams 14

Total: 12 weeks 84

Second term

Weeks Topics Number of periods
1-4 Primitive functions 28

5-8 Definite integrals 28

9-10 Differential equations 14

11-12 Revision and Exams 14

Total: 12 weeks 84

Third term

Weeks Topics Number of periods
1 Differential equations 7

2-5 Linear algebra 28

6-8 Conics 21

9-10 Probability 14

11-12 Revision and Exams 14

Total: 12 weeks 84
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