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1.0 INTRODUCTION

The aim of education is to turn out creative children who would suit the modern world. To achieve this, the school curriculum should be revised according to
the needs of the time.

Thus, it had been decided to introduce a competency based syllabus in 2009. The earlier revision of thé{G.C.E. (Aldvanced Level) Combined Mathematics
syllabus was conducted in 1998. One of the main reason for the need to revise the earlier syllabu$ had been‘that in the Learning - Teaching- Assessment
process, competencies and competency levels had not been introduced adequately. It hd§ begn'plamned to change the existing syllabus that had been
designed on a content based approach to a competency based curriculum in 2009. In 2007, the nhew/curriculum revision which started at Grades 6 and 10 had
introduced a competency based syllabi to Mathematics. This was continueddt/Grades, 7 and 11 in 2008 and it continued to Grades 8 and 12 in 2009.
Therefore, a need was arisen to provide a competency based syltabus fof Combined Mathematics at G.C.E.(Advanced Level) syllabus the year 2009.

After implementing the Combined Mathematics syllabus in 2009,it was reviSited in the year 2012. In the following years teachers view’s and experts opinion
about the syllabus, was obtained and formed a subject comittee fortherevision of the Combined Mathematics syllabus by acommodating above opinions the
committee made the necessary changes_ afid reviséd the'syllabus to implement in the year 2017.

The student who has learnt Mathematics at Grades 6-11 under the new curriculum reforms through a competency based approach, enters grade 12 to learn
Combined Mathematics at Grades 12 and)}3 should be provided with abilities, skills and practical experiences for his future needs. and these have been
identified and the new syllabus has been formulated accordingly. It is expected that all these competencies would be achieved by pupils who complete
learning this subject at the end of Grade 13.

Pupils should achieve the competencies through competency levels and these are mentioned under each learning outcomes

It also specifies the content that is needed for the pupils to achieve these competency levels. The number of periods that are needed to implement the
process of Learning-Teaching and Assessment also mentioned in the syllabus.

Other than the facts mentioned regarding the introduction of the new curriculum, what had already been presented regarding the introduction of Combined

Mathematics Syllabus earlier which are mentioned below too are valid.
v



To decrease the gap between G.C.E. (Ordinary Level) Mathematics and G.C.E. (Advanced Level) Combined Mathematics.

To provide Mathematics knowledge to follow Engineering and Physical Science courses.

To provide a knowledge in Mathematics to follow Technological and other course at Tertiary level.

To provide Mathematics knowledge for commercial and other middle level employment.

To provide guidance to achieve various competencies on par with their mental activities and to skgthey could be developed throughout

@
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2.0 Common National Goals

The national system of education should assist individuals and groups to achieve major national goals that are relevant to the individual and society.

Over the years major education reports and documents in Sri Lanka have set goals that sought to meet individual and national needs. In the light of the

weaknesses manifest in contemporary educational structures and processes, the National Education€ommission has identified the following set of goals

to be achieved through education within the conceptual framework of sustainable human development.

I

II
111

v

VI

VII

VIII

Nation building and the establishment of a Sri Lankan identity through the promotion of national cohesion, national integrity, national unity, harmony
and peace, and recognizing cultural diversity in Sri Lanka’s plural society withinaiconcept of respect for human dignity.

Recognizing and conserving the best elements of the nation’s heritagewhile’responding to the challenges of a changing world.

Creating and supporting an environment imbued with theinorms gfisoeial justice and a democratic way of life that promotes respect for human rights,
awareness of duties and obligations, and a deepand abiding cencern for one another.

Promoting the mental and physicalwell-bginglofiindividuals and a sustainable life style based on respect for human values.
Developing creativity, initiative, critieal thimking, responsibility, accountability and other positive elements of a well-integrated and balance personality.

Human resource development by educating for productive work that enhances the quality of life of the individual and the nation and contributes to
the economic development of Sri Eanka.

Preparing individuals to adapt to and manage change, and to develop capacity to cope with complex and unforeseen situations in a rapidly changing
world.

Fostering attitudes and skills that will contribute to securing an honourable place in the international community, based on justice, equality and mutual
respect.

Vi



3.0 Basic Competencies

The following Basic Competencies developed through education will contribute to achieving the above National Goals.
(i) Competencies in Communication

Competencies in Communication are based on four subjects: Literacy, Numeracy, Graphies and IT proficiency.

Literacy : Listen attentively, speck clearly, read for meaning, write accuratelyand lu€idly'and communicate ideas effectively.
Numeracy:  Usenumbers for things, space and time, count, calculate and measure systematically.
Graphics Make sense of line and form, express and record details;instrnetions and ideas with line form and color.

IT proficiency : Computeracy and the use of informatién and cdmmunication technologies (ICT) in learning, in the work environment and in
personal life.

(i) Competencies relating to Personality Deyelopment

- General skills such as creativity, divergent thinking, initiative, decision making, problem solving, critical and analytical thinking, team
work, inter-personal relations, discayering and exploring;

- Values such as integrity, tolerance and respect for human dignity;

- Emotional intelligence.

(iii) Competencies relating to the Environment
These competencies relate to the environment : social, biological and physical.
Social Environment : Awareness of the national heritage, sensitivity and skills linked to being members of a plural society, concern for
distributive justice, social relationships, personal conduct, general and legal conventions, rights, responsibilities, duties and obligations.

Biological Environment : Awareness, sensitivity and skills linked to the living world, people and the ecosystem, the trees, forests, seas,
water, air and life-plant, animal and human life.
vii
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Physical Environment : Awareness, sensitivity and skills linked to space, energy, fuels, matter, materials and their links with human living, food,
clothing, shelter, health, comfort, respiration, sleep, relaxation, rest, wastes and excretion.

Included here are skills in using tools and technologies for learning, working and living.

(iv) Competencies relating to Preparation for the World of Work.
Employment related skills to maximize their potential and to enhance their capacity,
to contribute to economic development,
to discover their vocational interests ad aptitudes;,
to choose a job that suits their abilities, and
to engage in a rewarding and sustainabledifelihood.
(v) Competencies relating to Religion and Ethics

Assimilating and internalizing values, sothat individuals may function in a manner consistent with the ethical, moral and religious modes of
conduct in everyday living, selecting that which is most appropriate.

(vi) Competencies in Play and the Use of Leisure

Pleasure, joy, emotions and such human experiences as expressed through aesthetics, literature, play, sports and athletics, leisure pursuits
and other creative modes of living.

(vii) Competencies relating to ¢ learning to learn’
p g g

Empowering individuals to learn independently and to be sensitive and successful in responding to and managing change through a transformative
process, in a rapidly changing, complex and interdependent world.

viii



4.0 AIMS OF THE SYLLABUS

(i)  Toprovide basic skills of mathematics to continue higher studies in mathematics.

(i) Toprovide the students experience on strategies of solving mathematical problems.

(i) Toimprove the students knowledge of logical thinking in mathematics.

(iv) Tomotivate the students to learn mathematics.

This syllabus was prepared to achieve the above objectives through learning mathematics. It is expected not only to improve the knowledge of math-
ematics but also to improve the skill of applying the knowledge of mathematicslin'thieir day to day life and character development through this new

syllabus.

When we implement this competency Based Syllabus inthe l€arning/ teaching process.

Meaningful Discovery sitadtions provided would lead to learning that would be more student centred.

It will provide competenciesaccording to the level of the students.
Teacher's targets will be morespecific.

Teacher can provide necessary feed back as he/she is able to identify the student's levels of achieving each competency level.

Teacher can play a transformation role by being away from other traditional teaching methods.

When this syllabus is implemented in the classroom the teacher should be able to create new teaching techniques by relating to various situations under
given topics according to the current needs.

For the teachers it would be easy to assess and evaluate the achievement levels of students as it will facilitate to do activities on each competency level
in the learning- teaching process.

In this syllabus, the sections given below are helpful in the teaching - learning process of Combined Mathematics.

1X
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A Basic Course for G.C.E (Advanced Level)

Combind Mathematics

No. of
Competenc Competency Level Content Learning outcome .
P y P y ey 1ng ou Periods
1. Review of | 1.1 Expands algebric Expansionof ¢ — p*, 4’ £ b°> || Appliesthe formulato simplify algebraic
Basic expressions and (a+bh+cy, (atb+c) expression. 04
Algebra : : R —
1.2 Factorises algebraic expres Factorisation for 4% —p* 4° + ° « Factorises algebraic expression by
sions using the formule. 02
1.3 Simplifies algebraic Addition, Subtraction, Multiplicatioh/ | + |\ Uses the knowledge of factorisation in
fractions and Division of Algebraiefraétions, the formulaes involved expansion 04
1.4 Solves Equations Equationsywithialgebraie fractions, [* Solves equations by using factorisation
simultaneous equations up to three formulaes involved expansion
unknowns-, quadratic simultianeous
equations with two variabess. 04
I'S Simplifies expressions Rules of indicies fundamental + Simplifies expressions involves indices.
involving, indices and properties of logarithies * Solve equations with indices.
logarithims + Simplifies logarithims expressions.
- . . 02
* Solves equations with logarathims
1.6 Describes and uses the Equality of two ratios is a proportion , , ,
properties of proportions V. * Finds values of algebraiac expression
5 - g = ¢ib=c:d using propotions
Properties of the abve proporture * Solves equations using propotions 0




No. of

t t Level Contents Learning outcomes .
Competency Competency Leve g Periods
D. Geometry |2.1 Identifies theorems involving Pyhtagarus theorem acule angled * Describes the theorem when two 04
Analyses rectangles in circle and uses theorem obtuse angled theorem chords intersect. and the theorem
plane geom- is Geometry problems. applloniuis theorem. involved alterate segments.
etry » Uses i © abmmatheorems to solve
srob emi .
A\ WA WA
2.2 Applies pythagoras theorem Pythagoras theorem acufp/an, led | o' Uses the theorems to prove state- 04
and its extensions in prob theorem obtuseanglc | the orer: ments.
lems. #pollinivg the yren * Uses the theorem to find length and
angless.
2.3 Apy ies bise(tor ti co.2m in Internal and external Angles ofa + Uses the theorem involved find length 02
geon: {ry proalen:s. triangle bisects the opposite side in triangle.
proportially,
2.4 Applies theorems on The areas of similar triangles are * Describes the theorem and uses it to 03
similartriangles in geometry. propotional to the square of the solve problems.
corresponding sides.
2.5 Identifies the centres of a Circum centre, Incentre, * Definies the 4 centres of a triangles 02

triangles

Orthocentre, Centroial medians,
attitudes.

and uses it in problems.




6.0 PROPOSED TERM WISE BREAKDOWN OF THE SYLLABUS

Grade 12
Competency Levels Subject Topics Number of
Periods
Combined Mathematics I
1.1,1.2 Real numbers 02
2.1,2.2 Functions 04
8.1, 8.2 Angular measurements & 02
17.1,17.2 Rectangular cartesian system, Straight line 03
9.1,9.2,9.3,94 Circular functions 6 12
11.1 sine rule, cosine rule 01
4.1,4.2,4.3 Polynomials 07
10.1,10.2, 10.3, 10.4 Trigonometrigridentities 14
5.1 Rational fun¢ ions Q 06
6.1 Index Jaws i aws 01
7.1,72,7.3 1¢ properties Ut mnequalities and solutions of inequalities 14
9.5 @r igonometric equations 04
Combined Mathematics 11
1.1, 1.2, 1.3, 1.4 Vectors 14
2.1, 2.2, 23 Systems of coplanar forces acting at a point 10
Combined Mathematics 1
3.1,3.2 Quadratic functions and quadratic equations 25
12.1,12.2,12.3 Inverse trigonometric functions 08
11.2 sine rule, cosine rule 06




Competency Levels Subject Topics Number of
Periods
13.1, 13.2, 13.3, 13.4, 13.5, 13.6 Limits 18
13.7, 13.8
Combined Mathematics 11
24,25,2.6,2.7 System of coplanar forces acting on a rigid body 23
3.1,3.2,3.3 Motion in a straight line 23
Third Terr
Combined Mathematics 1
14.1, 14.2, 14.3, 14.4, 14.5, 14.6 Derivative 30
14.7, 14.8
15.1,15.2,15.3,15.4 \p} lications of derivatives 15
Combined Mathematics I1
Projectiles
3.4 Equilibirium of three coplanar forces 08
2.8 Friction 08
2.9 Newton’s laws of motion 10
3.5 Work, power,energy, 10
3.6,3.7 Impulse and collision 14
3.8,3.9 15




Grade 13

Competency Levels Subject Topics Number of
Periods

Combined Mathematics 1

18.1, 18.2, 18.3, 18.4, 18.5 Straight line 16
16.1, 16.2, 16.3, 16.4, 16.5,

16.6, 16.7, 16.8, 16.9 Intergration 0 28
Combined Mathematics I1 &6

2.10 Jointed rods w 10
2.11 Frame work 10
3.10,3.11,3.12,3.13 Rel 30
3.14,3.15, 3.16 ~\ 16

26.1,27.1,27.2,27.3,27.4,
27.5

24.1,24.2,24.3,24.5

19.1

20.1,20.2,21.1,21.2

ati otl
Gu rotion

Circle

Permutations and Combinations
Principle of Mathematical Induction
Series

15

15
05
18




Competency Levels Subject Topics Number of
Periods
Combined Mathematics I1
4.1,4.2 Probability 10
3.17,3.18, 3.19 Simple harmonic motion 18
2.12,2.13,2.14,2.15, 2.16, 2.17 Center of mass 20

Combined Mathematics 1

22.1,22.2,22.3
23.1,23.2,23.3,23.4,23.5,23.6
25.1,25.2,25.3,25.4

Combined Mathematics I1
43,4.4,4.5

5.1,52,53,54,55,5.6
5.7,5.8,5.9.

Binomial [ xpansion 0
C

lex bers
ices

Probability
Statistics

12
18
14

18
18




Subject

Combined Mathematics 1
Combined Mathematics 11

Combined Mathematics 1
Combined Mathematics 11

Combined Mathematics I
Combined Mathematics I

Combined Mathematics 1
Combined Mathematics II

Combined Mathematics 1
Combined Mathematics 11

Number of Periods

70
24

66

53
48

44
36

94

112

110

101

80

Total

Combined Mathematics 1
Combined Mathematics 11




7.0 Detailed Syllabus -

COMBINED MATHEMATICS -1

o Functions of a single variable

s Functional notation

o Domain, codomain and range
¢ One - one functions

s Onto functions

¢ Inverse functions

CCcCCEC e =

Explains inverse functions

Explain Domain, Codomain

Explains One - one functions explains
onto functions

. No. of
Competency Competency Level Contents Learning outcomes .
Periods
1. Analyses 1.1 Classifies the set of real Historical evolutionof thenumber ||| Explains the evolution of the number| 01
the system numbers system systems
of real Notations for sets of numbers
numbers -
o,o0*,0,0,0,0°
Geometrical representation of real | Renrédénteh re\l nismber geometrically
numbers
o Number line.
1 tath 1 : :
1.2 Uses surds or decimals to Pe01ma1 representatioof ¢ rea |7 Classifies decimal numbers
describe real numbers y meel, B W W
Decima. , infhite decimals, 01
recurring decimals, and
non-recurrring decimals
Simplification of expressions || Rationalises the denominator
involving surds of expressions with surds
2. Analyses | 2.1 Review of functions Intuitive idea of a function . . .
single . Constants, Variables Expla1n§ the intuitive idea .Of afunction | (2
variable s Expressions involving relationships Recognizes constants, variables
functions between two variables Relationship between two variables

8




No. of

Competenc Competency Level Contents Learning outcomes .
P y P y g Periods
2.2 Reviews types of functions [* Types of functions LI Recognizes special functions 0
o Constant functions, linear functions,
piece-wise functions, modulus
(abSOh,lte Value) function L Sketches the graDh ofa
* Graph of a funct‘ion functions
* QCJorcr11p0§1tﬁelﬁ1n§t10ns || FindsCompu site fun’tions
: * Quadratic functions
> Analyse.s > Exp;orgs gie properties of Definition of a quadratic function l~Introgucesquadratic functions 10
qlladljatlc quadratic functions ()= ad® +bx+c; agh ALD | ['Sdplains what a quadratic function is
functions and g0 N/ ] Sketches the properties of a quadratic
o Cotaplefindrhe squi e function .
Discrin’ ent || Sketches the graph of a quadratic func-
* I operties of dquadratic function tion .
s Of€atest value, least value LI Describes the different types of graphs
s Existence / non-existence of real ofthe quadra‘uc function ‘ _
ZET0S L] Describes zeros of quadradic functions
o QGraphs of quadratic functions
3.2 Interprets the roots of a * Roots of a quadratic equation U Exple}neing the Roots of a quadratic
quadratic equation o Sum and product of the roots equation 15

s Equations whose roots are
symmetric expressions of the roots
of'a quadratic equation

s Nature of roots using discriminant

s Condition for two quadratic
equations to have a common root

o Transformation of quadratic
equations

|| Finds the roots of a quardatic equation

LI Expresses the sum and product of the
roots of quadratic equation in terms of
its coefficient

|| Describes the nature of the roots of a
quardatic equation

|| Finds quadratic equations whose roots are

symmetric expressions of ¢ and £




Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

| Solves problems involving quadratic
functions and quadratic equations
|| Transforms roots to other forms

4. Manipulates
Polynomial
functions

Polynomials of single variable

4.1 Explores polynomials ofa | | Defines a polynomial of a single variable| 01
single variable polynomials || Distinguishes among linear, quadratic
o Terms, coefficients, degree, and cubic fur. xiobs
leading term, leading coefficient | | Stateqtfiehontlitions for two
peLyno nial \to ve identical
4.2 Applies algebraic operations Addition, subtraction, m&@yiplicatios),  |Explains the basic Mathematical 01
to polynomials divislon and=lang tivison operations on polynomials
|| Divides a polynomial by another
polynomial
4.3 Solvespiablems ysing Division algorithm | States the algorithm for division
Remaindg wdicorery, Factor Synthetic division | | States and prove remainder theorem 05
theorem ari dits converse Remainder theorem | | States Factor theorem

Factor theorem and its converse
Solution of polynomial equations

|| Expresses the converse of the Factor
theorem

|| Solves problems involving Remainder
theorem and Factor theorem.

| | Defines zeros of a polynomial

|| Solves polynomial equations

(Order <4)

10




No. of

Competency Competency Level Contents Learning outcomes .
Periods
. Resolves |51 Resolvesrational function ~|°® Rational functions || Defines rational functions 06
rational into partial fractions o Propgr and improper rational || Defines proper rational functions and
fu:lctlonts. | fimotions improper rational functions
;‘I:a(;t[i)z;sla Part1a'1 fra?tlf)ns of rational ﬁlr}ctlons || Finds partial fractions of proper
o With d1.st1nct linear factors in the ratiofhal firctions (upto 4 unknown)
denominator g e
. . . | L, A4ptial fractior s of impropper
s Withrecurring linear factors in the . -
s irat onasfunction (upto 4 unknowns)
denominator
o With quadratic factegs/in he
denominateg (U} to < unk 10w1is)
. ?Jgg;pulates 6.1 }Jses‘it';i‘;x 11aw< aric e index laws || Usesindex laws 01
og. «ithmic haws 1\ sC ve . ithmi
and gb . * Logarithmic laws of base U Useslogarithmic laws
L proogEms LI Uses change of base to solve problems
logarithmic ® Change of base
laws

11




No. of

Competenc Competency Level Contents Learning outcomes .
P y P y g Periods
7. Solves 7.1 States basic properties of Basic properties of inequalities || Defines inequalities 04
inequalities inequalities including trichotomy law LI States the trichotomy law
;I;(l)lwng Numerical inequalities L Represe1.1ts inequalities on a real
numbers o Represenﬁng inequalities on the real number ll‘ne o
number line LI Denotes inequalitieq in terms of
o Introducting intervals using interval notat »n
inequalities
7.2 Analyses inequalities Inequalities involving simplealgbra c| |1\ “Sigles and proves fundamental 04
functions . .
, ) : ) results on inequalities
o Mampulatiomef i ear, tuaa atic and . o ) )
. . . || Solves inequalities involving algebric
rational ii equa tie :
o | Findingthoesiutions of the above CXPIESSIONS
Mssatiics L Solves inequalities including rational
algebraically functions, algebraically and graphically]
graphically
7.3 Solves inequalities involving Inequalities involving modulli (absolute| | | States the modulus (absolute value)| g
modulus (absolute value) value) of areal number
function ¢ Manipulation of simple inequalities| ||  Sketches the graphs involving
involving modulus (absolute value) modulus functions
i LI Solvesinequalities involving modulus

sign
o Solutions of the above inequalities

algebraically
graphically

(only for linear functions)

12




No. of

Competency Competency Level Contents Learning outcomes .
Periods
8. Uses 8.1 States the relationship o Angulurmeasure | | Introduces degrees and radians as o1
relations between radians and o Theangle and its sign convention units of measurement of angles
involving degres o Degree and radian measures | ] Convert degrees into radian and
angular vice-versa
measures
8.2 Solves problems involving [s Lengthofacirculararc, § =70 || Find the 1 sth 3fan arc and area of a 01
arc length and area of a 1 cirefiar iecir
circular sector s Areaof acircular sector, 4 = — r*0
9. Interpretes | 9.1 Describes basic * Basig trigpnome‘ ‘wh n.Ch (°)- - - Explains tn’g'onor'netn'c ratiqs . 04
trignometric trigonometric (circular) g Dcﬁptuol, 0! thelix bgsw trigonot || Defu.les basic trigonometric circular
funtions functions metrii_func iorns; domain andrange|  functions
| | Introduces the domains and the
ranges of circular functions
9.2 Derives v diues of basic ® Values of'the circular functions of || Finds the values of trigonometric
trigonometric functions at the angles functions at given angles 01
commonly used angles T T r || States the sign of basic
"6’ 4 3 and 2 trigonometric function in each

quadrant

13




No. of

t t Level tent Learning outcomes .
Competency Competency Leve Contents g Periods
9.3 Derives the values of basic|® Trignometric relations of the angle LI Describes the periodic properties of 03
trigonometric functions at . 3 circular functions
angles differing by odd -0, E t0,7+0, 7 +0, 2r+0 LI Describes the trigonometric relations
V4
multiples of 5 and integer etc of
7[ w3
multipleSOfﬂ' ('0),;'&6, JT 150, /27Z'+9, 27 +0
inte;ms£0
| | “inds the values of circular functions
at given angles
0.4 Describes the behaviourof | ® Graphg the bsit tn'g\E)metn'c LI Represents the circular functions
basic trigonometric functions addtheir periodic properties graphically 04
functions graghically. || Draws graphs of combined circular
functions
0.5 Finds general solutions ® General solutions of the form LI Solves trigonometric equations
sinf =sina, cosd =cosa and 04

tan @ = tan

14




No. of

t t Level tent L i t .
Competency Competency Leve Contents earning outcomes Periods
10.Manipulates 10.1 Uses Pythagorean identities| ® Pythagorean identities || Explains an identity 04
trigonometric o Trigonometric identities || Explains the difference between iden-
identities " .
tities and equations
|| Obtains Pythagorian Identities
|| Solves problens ifiviylving Pythagorian
Identitia
10.2 Solves trigonometric S ddif f 1 L] _C\ “\q‘ructsa_ddition formulae 02
problems using uian ) ' ) eregce Or_mu Vg || ~Jses addition formulae
sum and difference formulae| ¢ Applications involsfnig $im &ad
ditterence fdrmu ne
10.3 Solves trigonometric Pro 1ctt sum, 5§ m—prgduct formulae Manipulates product - sum, and 05
problems using product-sumid/ ;  Applications involving product-sum
Sum - product formulae
and sum-pi¢ duct forthulas and sum - product formulae . .
Solves problems involving
sum - product, product - sum formulae
10.4 Solves trigonometric :
: Doubleangle, triple angle and half ] Solves problems using double, tripple
problems using angle formulae
- and halfangles 03
Double angles, Triple angles i ¢ . Fihe f g
and Half angles solutions of equations of the form || Derives trigonometric formula for

acos@+bsinf=c , where a,b,c el

double, trible and half angles
Solves equations of the form

acos @+ bsin @ = c only finding
solutions is expected)

15




No. of

ten mpetency Level Contents Learning outcomes .
Competency Competency g Periods
11. Applies 11.1 States and proves sinerule [® Sine rule and cosine rule [l Introduces usual notations fora triangle| 01
sine rule and cosine rule || States and prove sine rule for any
and triangle
cosine rule || States and prove cosine rule for any
to solve triangle
trigonomet- —
ric problems 11.2 Applies sine rule and ® Problems involving sinerule and cosine | | Solvespinbl ms' avCiwing sine rule and
cosine rule rule cCuinrule 06
12 Solves 12.1 Describes inverse * Inverse trigngmetric funefons -~ Defines inverse trignometric functions
. Vv . . . L4 P .
problems trignometric functions Principgfvalucs LI States the domain and the range of 02
involving inverse trigonometric functions
inverse — -
trigonomet- | 12.2 Represents iny xrse \ ketching graphs of inverse trignometric | | Draws the graph of an inverse
ric functions graphi ally functions sin”', cos™, tan™ trigonometric functions
functions 02
123 .SOIVGS prpblems 11?V01V1ng * Problems involving inverse || Solves simple problems involving inverse
inverse trignometric . . : . ) .
functions trigonometric functions trigonometric functions
04

16




No. of

Competency Competency Level Contents Learning outcomes Periods
13. Determines| 13.1 Explains the limit ofa Intuitive idea of || Explains the meaning of limit 02
the li‘.nit of a function lim f(x)=1 , where a,l €[l || Distinguishes the cases where the limit
function o of a function does not exist
A TXD esses thont] limi 03
13.2 Solves problems using the Basic theorems on limits and their L™ pRess thghcOrems on limits.
theorems on limits applications
al\
13.3 Uses the limit Broof €a o e . x'—a’ |
. ses the limu Proof df 513\ _x _a—): na"") || Proves lim =na"" where
- xX—a x —_ a
. [ x"=a" e h ) ) 03
ygal( — j =na"" there s is a rational number and ity nis arational number.
<« applications LI Solves problems involving above
to solve | rob'em result
13.4 Uses the limit Sandwich theorem (without Proof) | LI States the sandwich theorem 03
. Proof of .
. [sinx
11rr01( j =1 to sinx LI Provesthat lin(} Y
xX—> X . . x—>
hm( j =1 and its o
solve problems O X
L] Solves the problems using the above

applications

result

17




No. of

Competency Competency Level Contents Learning outcomes Periods
13.5 Interprets one sided limits Intuitive idea of one sided limit L] Interprets one sided limits
Right hand limitand lefthand limit: ||| Finds one sided limits of a given 02
lim f(x), lim f(x) function at a given real number
o A K
13.6 Find limits at infinity and its Limit of a rational function as x —s +oo - I]?ter‘pfets L .rts am cmtyt ‘
applications to findlimitof | | Horizontal asymptotes L _EXpins korizantalasymptotes 02
rational functions
PRI T /7~ Explains vertical asymptotes
13.7 Interprets infinite limits Infinite limits
, : 01
o4 Vertical AsyrtiotC es u ing one
sided lin' ts
|| Explains continuity at a point by using| 02

13.8 Interpret \ ceatir vty it a
point

Intuitive idea of continuity

examples
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No. of

Competency Competency Level Contents Learning outcomes .
Periods
14. Differenti- | 141 Degcribes the idea of Der.ivat.ive as thg s@ope oftangent line || Explains slope and tangent at a point
ates derivative of a function ger{vatt{ve asa hnilt et || Defines the derivative as a limit 06
; erivative as a rate of change )
ful.lctlon.s £ || Explains rate of change
using suit-
able meth-
14.2 Determines the derivatives . . ]
ods from the first principles Derivatives from the first principles  |® Finds derivatives. ronMmfirst 05
s X" where n is arational number pringiples
o Basic trigonometric functions
o Functions formed by elemantai ¢
algebraic operations0:the \bo te
14.3 States and uses the P
theorems on differentiation Thec =ms on Adiftéfentiation || States basic rules of derivative
s ConStrtmultiple rule LI Solves problems using basic rules of 03
. Sumrule derivatives
¢ Productrule
o Quotientrule
¢ Chainrule
14.4 Differentiates inverse
trigonometric functions Derivatives of inverse trigonometric |L| Finds the derivatives of inverse 03

functions

trignometric functions
L1 Solves problems using the derivatives
of inverse tricnomatric functions
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No. of

Competency Competency Level Contents Learning outcomes Periods
14.5 Describes natural exponen-|s  The properties of natural exponential |L/ Defines the exponential function (¢") 02
tial function and finditsde-|  finction || Express domain and range
rivative d of exponential function
o —(e" ) =e" || States that eis an irrational number
dx LI Describes theptbperties of the e*
¢ Graphof e LI WritesAily esi:mates ¢ f the value of e
LI /White: the' leriative of the exponential
fungtic-rand uses it to solve problems
[, Tne graphofy=e*
14.6 Describes natural logarithmic [» - Pj \perties of s atural logarithmic || Defines the natural logarithmic function 03
function funaion || Expresses the domain and range
s Definition of natural logarithmic of the logarithmic function
function, In x or log, x( x> 0) , |UJ Expresses the properties of Inx
as the inverse function of || The graph of y = Inx
e, its domain and range || Defines the function a* fora >0
d 1 LI Expresses the domain and the range
s E(lnx)—;, forx >0 of y=a- | | o
. Graphof Inx L Ej)lvgs problems involving logarithmic
nction
® Definition of ¢ and its derivative LI Deduces the derivative of Inx
|| Deduces the derivative of a*
LI Solves problems using the derivatives of

Inx and a*
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Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

14.7 Differentiates implicit Intuitive idea of implicit functions || Defines implict functions
functions and parametric and parametric functions | Finds the derivatives of implicit functions| 00
functions * Diferentiation involving Implicit ; : ) )
) ? ) || Differentiates parametric function
functions and parametric equation ) .
i X i || Writes down the equation of the
including parametric forms at parabola . .
tangent and normal at.agiven pointtoa
2 2 .
. ven curve
»’=4ax and clipse — + =5=1 &
a b
and hyperabola
/ o || Finds derivatives of higher order 02
14.8 Obtainsderi\ itivesof )\ }S)ucgeSf}ve dlt;fir,elﬁlatloz || Differentiates functions of various types
higher order crivatives of gherorder || Find relationship among various orders

of derivatives
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No. of

Competency Competency Level Contents Learning outcomes .
Periods
15. Analyses the 151 Investigates the turning * Stationary points Defines stationary points of a givin 05
behaviour of points using the derivative * Increasing/decreasing functions function
a function * Maximum points (local), minimum Describes local (relative) maximum
using points (local) and alocal minimuzs
derivatives * Pointto inflection Employsthe'1 st demmative test to find
* Firstderivative test and second thegna imu m a dnrimum points of a
derivative test unction
States that there exists stationary
points which are neither a local
maximum nor alocal minimum
Introduces points of inflection
Uses the second order derivative to
test whether a turning points of a
given function is a local maximum or a
local minimum
15.2 Investigates the concavity Uses second derivative to find 02
® (Concavity and points of inflection concavity
15.3 Sketches curves Sketches the graph of a function 04
® Sketching curves only (including
horizontal-and vertical-asymptotes)
04

15.4 Applies derivatives for
practical situations

® Optimization problems

Uses derivatives to solve
real life problems
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No. of

Competenc Competency Level Contents Learning outcome .
P y P y g > Periods
16. Find 16.1 Deduces indefinite Integral | ® Integration as the reverse process of [J  Findsindefinite integrals using the 03
indefinite using anti-derivatives differentiation (anti - derivatives of a results of derivative
and definite function)
Integrales A
of functions 16.2 Uses theorems on integra- |® Theorems of integration Ll Uses theggerion Smgration 02
tion
163 Review the basic properties * Fundamental Theorem of &alctfus |\ [ 1, UsSs the fundamental theorem of
ofa definite integral using | Ituitiveidea of thedefinge irjegrl calculus to solve problems
the fundamental theorem of | = P8 inite intedral a,)d 1.5 pre pefties || Solves definite integral problems
* Ex luation piefinite integrals || Uses the properties of definte 0
calculus )
l integral
16.4 Integrates atiehal Janctiinsi**  Indefinite integrals of functions of the | |~ Uses the formula
using apprd yriate meatods form
/(%)
; where f'(x) isthe
derivative of f(x) withrespectto x 05
16.5 Integratestrigonometric |®  Use of partial fractions || Uses of partial fractions for
expressions using integration 03
[ ]

trigonometric identities

Use of trigonometric identities

] Uses trigonometric identities for in-
tegration

23




No. of

Competency Competency Level Contents Learning outcomes Periods|
16.6 Uses the method of Integration by substitution || Uses suitable substitutions to find
substitution for integration intergrals 04
16.7 Solve problemsusing ) : \
integration by parts Integration by parts !u U es itegudtion by parts to solve 03
proviems
16.8 Determines the area of a Wses of integ vatica || Uses definite integrals to find area 04
region bounded by curves o Areatadirachrve under a curve and area between two
using integration s Algabitween two curves curves
b
2. | Uses integration formula to find the
16.9 Deter aines the volume of] Useofthe formulac I d (f (x)) dx volume of revolution 02

revolution

a

to find the volume of revolution
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No. of

pointa viding ti 2 straighi
line segi._entjoining two
given polnts in a given ratio

a line segment joining two given

points ina given ratio
o internally
o externally

ing the straight line segment joining two
given points internally in a given ratio

Finds Co-ordinates of the point divid-
ing the straight line segment joining two
given points externally in a given ratio

Competency Competency Level Contents Learning outcomes Periods
[L7-Uses the 17.1 Finds the distance between |*  Rectangular Cartesian coordinates Explains the Cartesian coordinate
rectangular two points on the Cartesian| ; Rectangular Cartesian system system 01
system. of plane Defines the abscissa and the ordinate
Cartesian dndsin drants in th
axes and Intro, 2 G ¥ Tw‘ Juadrants in the
geometrical m siar, oG dindie pl@e
results 5 Distance between two points Findhe length of a line segment
Joining two points
17.2° Finas o-ordiffatespfthe ||| Coordinates of the point that divides Finds Co-ordinates of the point divid- 0

25




No. of

Competency Competency Level Contents Learning outcomes .
Periods
18. Interprets |18-1 Derives the equationofa | ® Straight line || Interprets the gradient (slope) ofa line
the straight straight line ¢ Inclination (angle), gradient (slope) and the x and y intercepts 05
line in terms s Interceptsonthe x and y axes |/ Derives various forms of equation ofa
of Cartesian| s Various forms of equation of a straightline
co-ordinates straight line 4\ \
. . . E‘ 1 1
18.2 Derives the equation ofa i Pomltl: (if 1nter.sect'10n of two non A 1tnds hte ¢ Wo;us\r;ates of the ﬁolmt of 02
o : intorsSc
straight line passing through | Fp}ahra © s.tra1gl}t El esw A1 | tra’rgshtcl 1on oF two non paratie
the point of intersection of e equation of the, ‘2 . o > STAIgH NS . )
i ing+hiough the po At o1 inteitechon of || Finds the equation of the line passing
two given non parallel = P a8
o wo given hon p ral =l stidight lines through the
straight lines . . . .
intersection of two given lines
18.3 Describe thetelativenosion| ¢  Tiwesridition that the two given points |J  Finds the Condition fortwo points to
givenp p 02
of two p intsywitli resp >ctio|  are on the same or opposite sides of a be on the same side or an opposit sides
a given sti,_ight line given straight line ofagiven line
18.4 Finds the aiigle between * Angle between two straight lines || Finds condition for two lines to be
two straight lines * Therelationship between the gradients parallel or perpendicular 02
of pairs of || Finds the angles between two given
¢ parallelliness perpendicularlines lines by using their gradients
18.5 Derives the perpendicular |® Parametric equation ofa straight line | Derives parametric equation of a| (¢
distance from a givenpoint | ® Perpendicular distance from a point to straightline .
to a given straight line astraight line Find perpendicular distance from a
* Equations of bisectors of the angles point to a given line using parametric
between two intersecting straight lin equation of the line
& |/ Findsthe equations of angular

bisectors of two non parall straight
lines
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No. of

r=l

. ZkU, =kZU,;where k 1is a constant

r=1 r=1

Competency Competency Level Contents Learning outcomes Periods
19. Applies the | 19.1 Uses the principle of * Method of mathematical induction States the principles of Mathematical 05
principle Mathematical Induction s Principle of Mathematical Induction|  Induction
of o Applications involving, divisibility,
Mathema?i- summation and Inequalities Proves th. atious results using
cal Induction priacip e ol Matheinatical Induction
as a type of
proof for
Mathemati-
cal results
for positive
integers
20. Finds sums | 20.1 Descries4init |\, seri s 2.xd * Sigmanotation Describes finite sum Z 03
of finite their pre berties Uses the properties of * v
series P * Z U +V ZU +ZV notation
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No. of

* Sequences

Competency Competency Level Contents Learning outcomes Periods
) ) ) ) ) Finds general term and the sum of AP,
20.2 Finds sums of elementary |Arithmetric series and geometric series GP g 05
series n o " §
2 3 . o || Proves and uses the formulae for
Z r, Z r, Z " and their applications . . .
r=1 r=1 r=l1 2 3
wollys oh /s 527 tofind
r=1 =1 r=1
/" ! thi\suriimation of series
21 Investigates | 21.1 Sums series using various |e Summation of series || Uses various methods to find the
infinite series methods Method of Ciffelbnce sum of a series 08
o Method ¢ pe tialiractions
o PrinCipleot Mathematical Induction|
21.2 Uses partial sum to detemingl ® Sequences | Interprets sequences
convergence and divergencel e partial sums || Finds partial sum of an infinite series 03
y Cpncept of convergence and || Explains the concepts of convergence
R (sigmertg: pcﬁe . and divergance using partial sums
ty || Finds the sum of a convergent series
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No. of

complex number
Purely imaginary numbers
Equality of two complex numbers

numbers

t t Level Contents Learning outcomes .
Competency Competency Leve g Periods
p2. Explores  [22.1 Describes the basic Binomial theorem for positive integral | || States binomial theorem for positive
the binomial properties of the binomial indices integral indices. 03
i i L. : ' 1t inomial
expans¥0.n expansion o Binomial coefficients, general term - Wntes.genera erm and binomia
for positive . coefficient
integral o Proofof the theorem using || Proves the ilpre;a using
indices mathematical Induction Mtfi®hat al Iiucidhn
22.2 Applies binomial theorem Relationships among the bispini ! 4 Vrites the relationship among the
coefficients binomial coefficients 06
Specilic terms L Finds the specific terms of binomial
' expansion
23.Interprets [23.1 Usesthe Com} ‘ex humher/ ®  Imaginaryunit || States the imaginary unit
ginary a : 02
the system system Introduction of [ , the set of complex L} Defines acomplex number ,
of complex numbers ’ || States the real part and imaginary
numbers Real part and imaginary part of a part at a complex number
|| Uses the equality of two complex
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No. of

Competency Competency Level Contents Learning outcomes .
Periods
23.2 introduces algebraic * Algebraic operations on complex numbers| || Defines algebraic operations on
operations on complex| complex numbers 02
numbers b e e z, (z,#20) ||| Uses algebraic operations between
two complek nusnbers and verifies
that theymare (1so Cuniplex numbers
|| /B§gicpel itio \s/ordlgebraic opera-
fions
23.3 Proves basic properties ® Definitionof Z | i Defines z 02
i - : Obtains basic properties of complex
of complex conjugate ® Progis of the f81I0Win : res ts; - ) Prop p
. Y conjugate
i e N ] || Proves the properties
0 "2,/ 2, — 2,
R e
Z Z_l
o | T T =
2 Z
23.4 Define the modulus ofa * Definition of |z| , modulus ofa
|| Defines the modulus Adofa 04

complex number

complex number z

* Proves of the following results:
AR EAREA

_lal
|2,]

) _ 2
o Z'Z=|Z|

z .
=< ifz, #0

)

Z,

complex number z
| Proves basic properties of
modulus

Applies the basic properties

—

|2

oz 4z =z +ORe(z 2 )4

applications of tB®above results




No. of

Competency Competency Level Contents Learning outcomes Periods
23.5 llustrates algebraic ® The Argand diagram || Represents the complex number on
opgrations geomen'ically * Representing z = x +iy by the point Argand diagram 04
using the Argand diagram (x.7) || Contstructs pointg representing
* Geometrical representations of 2,12, aid Amsahere 4 el
|| =EXp essis alion yerd complex number|

z,+2), 2,—2,, 2, AZ
where 4 €[]
Polar form of a non2Z%:0 camp =x
pambci
Definition \farg ()

® Dctniting Arg z, principal value of the

argument z is the value of @ satisfying

-T<@<r1

Geometrical representation of

i;Z2 #0

Z

o r(cosa+isina), where
aecl,r>0
Az, + uz,

A+ u

and A+ u#0

5 4172y

,where A, uell

L

2Zr(cos@+isin@).r>0,0ell

y4
z,z,and Z_l in the Argand diagram

mpo 1 Férm

Defines the argument of a complex
number

Defines the principle argument of anon
zero complex number
Constructs points representing

2

Constructs points representing

r(cos « +isin ) where
aeR, r=0
Constructs points representing
Az, + pze
W , where A,ueR and
A+u#0
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Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

b proof of the triangle inequality
|Z1 +22| < |Zl|+|22|
b Deduction of reverse triangle inequality

Izl <l -]

23.6 Usesthe DeMovier’s

Proves the triangle inequality
Deduces the reverse triangle
inequality

Uses the abe € iyeaualities to solve
probl{ns

Stat and prgve ot the DeMovier’s

theorem Theordli States and prove of the DeMovier’s 02
Elementary applications of DeMovier’s Theorem
theorem Solves problems involvings
Elementary applications of
DeMovier's theorem
04

23.7 Identifies locus / region ofa{

variable complex number

Locus of
o |Z—ZO| =k and |Z—ZO| <k

o Arglz-z))=«a a n d
Arg Ez -z, ; <a
where—7 <a <7 and z, is fixed
o |Z—zl|:|z—z2 ,where z and z,
are given distinct complex numbers

Sketchs the locus of variable com-
plex numbers in Argand diagram

Obtains the Cartesian equation of a
locus
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No. of

C t C t Level Content L i t .
ompetency ompetency Leve ontents earning outcomes Periods
24.1 Defines factorial ® Definition of n !, the factorial n for Defines factorial
24.Uses
permutations nell™ or n=0. States the recursive relation for 01
and . General form factorials
combinations ' . .
as o Recursive relation
23:111:;:1%1&. 242 Explains fundamental Techniques regarding the principles of Explaiss thi furi lamcntal principle of |
for sorting principles of counting counting Quiting
and : 74— %
arranging 24.3 Useofpermutationsasa [* Permutafisiis Defines "P. and obtain the
technique pf solving s Defi ition‘ ) formulac for "P. | 06
mathematical problems o0 The' otation /' I, “arid the formulae

When 0<r<n; yeZzZ*

The number of permutations of z dif-
ferent objects taken » at a time

Finds the number permutations of

different objects taken all time ata

time

Permutation of »n objectsnotall
different

Explains the cyclic permutations

Finds numer of permutations of 7 dif-
ferent objects not all different taken
r ata time
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No. of

Competency Competency Level Contents Learning outcomes Periods
24.4 Uses combinations as a * Combinations || Defines combination 05
techqique ofsolvingmath- |  ;  Definition || Defineas"C. and finds a formulae for
ematical problems s Defineas”C, and finds a formulae "C,
for "C, || Finds the nut ber'sSgombinations of]

”

o Distinction between permutation and
combnation

25. Manipulates
matrices

25.1 Describes basic properties of]
matrices

radil Breit ol leciptaken 7 atatime
wherg 10 <7 <n)

® De' mition an¢ notai on
s lements, rows, columns

l o Stz¥ef amatrix

s Row matrix, column matrix,
square matrix, null matrix

® Equality of two matrices

® Meaning of AA where A isascalar
s Properties of scaler product
o Definition of addition
s Properties of addition

||\ Efgiains the distinction between
permutations and combinations

|| Defines a matrix

|| Defines the equality of matrices 02

| Defines the multiplication of a matrix byj
a scalar

|| Explains special types of matrices

|| Uses the addition of matrices

Writes the condition for compatibility
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No. of

Competency Competency Level Contents Learning outcomes Periods
* Subtractions of matrices || Defines subtraction using addition and
® Multiplication of matrices scalermultiplication
o Compatibility || Writes the conditions for compatibility
o Definition of multiplication || States and uses theprgperties of
o Properties of multiplication multiplicatio®¥ s ve provjems
25.2 Explains special cases offe Square matrices o/ Werfifies/th border of a square
square matrices s Order of a square matrix m trices
o Identity matrix, diagénal natix, 02
sympfetric || Classifies the different types of
mat x, skew sy ame ricinatrix matrices
«® Triat._ular matries (upper, lower )
25.3 Describes the tf nspose g Transp(?s.e ofa matrix. || Finds the transpose of a matrix
and the inverse oL wrmatrix | ¢ Definitionand notation || Finds the inverse of a 2x2 matrix 03
® Inverse of a matrix
s Onlyfor 2x2 matrices
. . N . . .
25.4 Uses matrices to solve S(?tlllllt:vn of ?p;lllr of linear equations | Solves simultaneous equations 04
simultaneous equations Wi 0 varnables using matrices
o Solutions graphically . .
|| Ilustrates the solutions graphically

o The existence of aunique
solutions, infinitely many solutions
and no solutions graphically
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No. of

Competency Competency Level Contents Learning outcomes .
Periods
26. Interprets 26.1 Finds the Cartesian * Equationofacirclewithoriginas ||| Defines circle as a locus of a 03
’ the P equation of acircle the cetre and a given radius variable point such that the distance
Cartesian * Equationof a F:lrcle with a given from a fixed point is a constant
centre and radius . . .
equation of || Obtains the'\ quasmmofa circle
acircle LI Jntef} rets he' endsal’equation of
acirgle
|\, \%ds the equation of the circle
having two given points as the
end points at a diameter
. . " * 'onditions utat a circle and a . .. .
27.Explores . |27.1 Describes theposition of Y Sl || Discuses the position of a straight
Geometric N i stiaigitt line intersects, touches or do . . . 02
. straighti{he relative to . . line with respect to a circle
properties . not intersect . :
. circle . . || Obtains the equation of the tangent
of circles * Equation of the tangent to a circle at . .
. . ata point on a circle
apoint on circle
. . ¢ Equation tangent drawn to a circle from| . .
27.2 Findsthe equations oftan- q £¢ || Obtains the equation of the
an external point 03

gents drawn to a circle from|
an external point.

length of tangent drawn from an

extenal point to a circle
Equation of chord of contact

tangent drawn to a circle from an
external point

L/ Obtains the length of tangent
drawn from an external point to a
circle

L/ Obtains the equation of the chord
of contact

36




No. of

Competency Competency Level Contents Learning outcomes .
Periods
27.3 Derives the general * The equation of acircle passingthrough ||| Interprets the equation 02
equation of acircle the points of intersection S+ AU=0
passing through point of of a straight line and a circle
intersection of a given
straight line and a given circle
27.4 Describes the position of |* Position of two circles |4, DisCribes the Londition for two 03
two circles s Intersection of two circles ciidisd to Intersect or Not-intersect
s Non-intersection of. t##Wcircles . |1 “Discribes the condition for two
s Twecirdes tatiCipng =xtc nal) circles to Touch externally or Touch
o Thvocircles thuchyig 1 ternally internally
s O ecircle lyingwithinthe other |/  Discribes To have one circle lying
withinthe other circle
\
27.5 Finds the condition for two |* Condition fortwo circles to enterseet ||| Finds the condition for two circlesto | (2

circle to intersect
orthogonally

orthogonaly

intersect orthogonally
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COMBINED MATHEMATICS - 11

. No. of
Competency Competency Level Contents Learning outcomes Periods
1. Manipulates |1.1 Investigates vectors * Introduction of scalar quantities and || |  Explains the differneces between
Vectors scalars scalar quantities and scalars 03
* Introduction of vector quantities and | | Explains the differnece between

vectors
® Magnitude and direction of a vector
* Vector notation
o Algebraic, Geometric

vector quari: y altmpyectors.
Ll Paeofc enta v ctorgcometrically
L Expres esie algebraic notation of a

-

¢ Null vector veotor

* Notationfor magnitéie (1 odu us) »fa | L Defines the modulus of a vector
veglor L] Defines the null vector

* Ec ality of twivectors || Defines -a, where a is a vector

| Trictele law of vector addition |]  States the conditions for two vectors

® Multiplying a vector by a scalar

t v to be equal
i~ Defining the difference of two

|| States the triangle law of addition
vectors as a sum
i || Deduces the paralle logram law of

¢ Unit vectors ddifi
* Parallel vectors addition

¢ Condition for two vectors to be U Adds. th.ree ormore vectors

parallel || Multiplies a vector by a scalar

* Addition of three or more vectors [J Subtracts avector from another
* Resolution of a vector in any LI Identifies the angle between two

directions vectors
Identifies parallel vectors

] States the conditions for two vectors
to be paralles

—
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. No. of
Competency Competency Level Contents Learning outcomes .
Periods
|  State the conditions for two vectors
to be parallel
|| Defines a {‘unitxvactor”
LI Resolves vectmmin a given
dir ctios's
1.2 Constructs algebraic laws for vector additigfand jiL otates the properties of additionand | 01
system for vectors multinlication by(¥sce er multiplication by a scaler
1.3 Applies position vectors to Position Vi xtors LI Defines position vectors 06
solve problems Weaddctionof iand j || Expresses the position vector of a point
Position vector relative to the 2D mte@s of the cartesian co-ordinates of
i : that point
Cartesian Co-ordinate system Adds and subtracts vectors in the f
Application of the following results . sandsublacis vectors e form
s If @ and b are non - zero and Mty
non - parallel vectors and if || Provesthat if @, b are two non zero,
Aa+ ub =0 then non - parallel vectors and if
A=0 and =0 Aa+ub=0 then J=0 and
1=0
|| Applications of the above results
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. No. of

Competency Competency Level Contents Learning outcomes Periods

1.4 Interprets scalar and vector | e Definition of scalar product of two || Defines the scalar product of two 04
product vectors vectors
o5 of scal q || States that the scalar product of two
Properties of scalar pro uf:t vectors is a scalar
o a-b=>b-a (Commutative law) || States the properties of scalar
oc_l-(l_)+g) =a-b + a- c(Distributive prod. <t
law) L/ It erp etsscalar product
Condition for two non-zero veators(‘s i geg el {cally .
be perpendicular 4 polveg simple geometric problems
Introducti involving scalar product
L troductiogl § || Define vector product of two
Defititior bf | ect¢ =product of two vectors
vector LI  States the properties of vector
ReOperties of vector product product
(Application of vector product are
o anb = -bna not expected)

. Uses 2.1 Explains forces actingona | ® Concept ofa particle LI Describes the concept of a particle
systems of particle Concept of a force and its || Describes the concept of a force 02
coplanar . || States thata force is a localized vector
forces representation )

: ) ) LI Represents a force geometrically
* Dimension and unit of force )
|| Introduces different types of forces
* Types of forces in mechanics
* Resultant force || Describes the resultant of a system
of coplaner forces acting at a point
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No. of

Competency Competency Level Contents Learning outcomes .
Periods
2.2 Explains the action of two | ¢ Regultant of two forces || States the parall-elogram law of forces
forces actingon a particle | el law of f to find the resultant of two forces 04
Parallelogram law of forces acting ata point
* Equilibrium under two forces || Uses the pzzall¢logram law to obtain
e Resolution ofa force formuidnto ' ‘etermu e the resultant of
o intwo given directions > RICRIWEE at. apoint
. o . |, Solve 'problems using the
o 1ntwo directions perpendicu’af t¢
| pdrallelogram law of forces
each other | Writes the condition necessary for a
particle to be in equilibrium under two
forces
] Resolves a given force into two
components in two given directions
] Resolves a given force into two
components perpendicular to each
other
2.3 Explains the action ofa * Define coplanar forces acting on a || Determines the resultant of three or [ 04

systems of coplanar forces
acting on a particle.

particle

* Resolving the system of coplanar forces
in two directions perpendicular to each
other

® Resultant of the system of coplanar

forces
s method of resolution of forces
o graphical method

L

more coplanar forces acting at a point
by resolution

Determines graphically the resultant of
three or more coplanar forces acting
ata particle

States the conditions for a system of
coplanar forces acting on a particle to
be in equilibrium
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Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

Conditions for equilibrium
o null resultant vector

R=Xi+Y;=0
s Vector sum = 0 or, equivalently,

X=0and Y =0
s Completion of Polygon of forces

2.4 Explains equilibrium ofa
particle under the action
of three forces.

Triangle Law
LamjsTiicoreps
Prof lems invc ving| .t ©’s{neorem

Writes the condition for eqilibrium
M) R=0

R=Xi+Y)=0

X =0s%=C

@omiple zs axolygon of forces.

Explains what is meant by equilibrium.
States the conditions for equilibrium of
a particle under the action of three
forces

States the theorem of triangle of forces,
for equilibrium of three coplanar forces
States the converse of the theorem of
triangle of forces

States Lami’s theorem for equilibrium
of three coplanar forces acting at a
point

Proves Lami’s Theorem.

Solves problems involving equilibrium
of three coplanar forces acting on a
particle

05
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Competency Level

Contents

Learning outcomes

No. of
Periods

2.5 Explains the Resultant of
coplanar forces acting on
a rigid body

* Concept of arigid body
o Principle of transmission of forces
o Explaining the translational and
rotational effect of a force
o Forces acting on arigid body

o Defining the moment of a force s

about a point
s Dimension and unite/no aeri
o Physizal meaning yfm me; ¢
o [Magnitud > ana jen eci moment of
force abousa/point
o Ghamaciric interpretation of moment

* General principle about moment of
forces

o Algebraic sum of the moments of the

component forces about a point on

the plane of a system of coplanar

forces is equvalent to moment of

the resultant force about that point

Describes arigid body

States the principle of transmission of
forces

Explains th¢ tarialation and rotation
ofailfce

Beting |\ the'moment of a force about
it

Explains the physical meaning of
moment

Finds the magnitude of the moment
about a point and its sense

States the dimensions and units of
moments

Represents the magnitude of the
moment of a force about a point
geometrically

Determines the algebraic sum of the
moments of the forces about a point
in the plane of a coplanar system of
forces

Uses the general principle of moment
of'a system of forces

Uses the resultant of two parallel forces
acting on arigitd body

04
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No. of

Competency Competency Level Contents Learning outcomes Periods
2.6 Explains the effect of two Resultant of two forces LI Uses the resultant of two non - 06
parallel coplanar forces ¢ When the two forces are not parallel parallel forces acting on arigid body

acting on arigid body ¢ When the two forces are paralleland | | | States the conditions for the
like equilibrium of' ¥0 fasges actingon a
o When two forces of unequal rigid bl
. rr‘llgl%n.ltude a(rie petl\r;illzl and unlike . ThesCribeha cbuple
qurit nqm under two forees | | W Calmfates the moment of a couple
Introduction of a couple :
J- ~ States that the moment of a couple
Moment ofja couple i< ind d £ th 0t ab
o Matgnitude anlseri e ¢ £ th¢ saoment 1 1.n ependent of the point a Ol,lt
of| couple which the moment of the forces is
v Themoment of a couple is taken -
independent of the point aboutwhich| L/~ States the conditions for two
the moment is taken coplanar couples to be equivalent
Equivalence of two coplanar couples | ||  States the conditions for two
Equilibrium under two couples coplanar couples to balance each
Composition of coplanar couples other
LI Combines coplanar couples
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Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

2.7  Analyses a system of
coplanar forces
acting on arigid body

A force (F) acting at a point is
equivalent to a force F acting at any)
given point together with a couple
Reducing a system of coplanar forces
to asingle force R acting at a given point
together with a couple of moment G
Magnitude, direction and line of action
of'the resultant
Conditions for the reddCiion ' f sy sten
of goplanar foTCgs tc
o [asingle fo ce:
2£0 [XF0 or Y#0)
o acuuple:
R=0 (X=0 and Y =0)
and G #0
o equilibrium
R=0(X=0and Y=0) and G=0
¢ Single force at other point: R # 0,
G=#0
Problems involving equlibrium of rigid
bodies under the action of coplanar
forces

Reduces a couple and a single force
acting in its plane into a single force
Shows that a force acting at a point is
equivalent t¢ the combination of an
equaldorcoact ng at arother point
togethe i witva couple
Wedices a system of coplanar forces
to a single force acting at an arbitrary
point O and a couple of moment G
Reduces any coplanar system of
forces to a single force and a couple
acting at any point in that plane
(1) Reduces of a system of coplanar
forces to a single force
(X#£0o0orY=0)
(i) Reduces of a system of forces to
a couple when X=0.Y =0 and
G=0

(1) Expresses conditions for
equilibrium

Finds the magnitude, direction and the

line of action of the resultant of a

coplanar system of forces

08
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Competency Competency Level Contents Learning outcomes Periodsl
2.8  Explains the Equillibrium of All forces must be either concurrentor) | States conditions for the equilibrium of 08
three coplanar forces all parallel three coplanar forces acting on arigid
acting on a rigid body Use of bod
o Triangle Law of forces and its ) Y A o
converse ] Finds unknown 4 #fccgwhen a rigid
s Lami’s theorem body is in<ftuli brit m
o Cotangent rule
o Geometrical properties
s Resolving in two perpepdigila:
direcfiorsy, -~ 1 U
‘ " ) N || Describes smooth surfaces and rough
2.9 Investigates the effect of In;rfod1 ‘tion of stipothangrough surfaces 8 10
g surface:
friction L. . || Describes the nature of frictional force
“rictional 10rce and its nature .
P . | Explains the advantages and
sedvantages and disadvantages of ; S
ficti disadvantages of friction
icion || Writes the definition of limiting
Limiting frictional force frictional force
Laws of friction || States the laws of friction
Coefficient of friction || defines the angle of friction and the
Angle of friction coefficient of friction.
Problems involving friction | Solves problems il’lVOlVil’lg friction
210 Applis e propric f |+ Typesfsipljin Bl et et e T
systems of coplanar forces [® Distinguish a movable joint and a rigid joints J &
to investigate equilibrium jomt o || Marks the forces acting on a smooth
involving smooth joints Forces acting at a smooth joint joints
Applications involving jointedrods | | "Solvesthe problemsinvolving joined

rods
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Competency Level

Contents

Learning outcomes

No. of

2.11 Determines the stresses in

the rods of a framework with

Frameworks with light rods
Conditions for the equilibrium at each

smoothly jointed rods jointat the framework

s Bow’snotation and stress

diagram
s Calculation of stresses
2.12  Applies various ® Definition oficentre of ndl $s

techniques to determine | ® Centre0f mass g a pi nc hod, s
the centre of mass of symm, rical aboua lipe
symmetrical ¢~ Unir ym thii rod
uniform bodi® Uniform rectangular lamina

¢ Uniform circular ring
o Uniform circular disc
Centre of mass of a body symmetrical
about a plane

o Uniform hollow or solid cylinder

o Uniform hollow or solid sphere
Use of thin rectangular stripes to find
the centre of mass of a plane lamina
and use of it in finding the centre of
mass of the following lamina

o Uniform triangular lamina

o Uniform lamina in the shape of a

parallelogram

.E

[

L

Periods

Describes a frame work with lightrods| (g
States the condition for the equilibrum
at each joint in the frame work
Uses Bow’s notation
Solves problsm,inyhling a.same work
with ighsrc 1

04

Defines the centre of mass of a system
of particles in a plane

Defines the centre of mass of a lamina
Finds the centre of mass of uniform
bodies symmetrical about a line

Finds the centre of mass of bodies
symmetrical about a plane

Finds centre of mass of a Lammina of
different shapes
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Competency Competency Level Contents Learning outcomes Periods
2.13 Finds the centre of mass of [* Centre of mass of uniform continuous | | Finds the centre of mass of symmetrical 06
simple geometrical bodies symmetric bodies bodies using integration
using integration o Circular arc, circular sector
® The centre of mass of uniform
symmetric bodies
s Hollow right circular cone
s Solid right circular cone
s Hollow hemisphere
s Solid hemisphere
s Segmentof ahollowsphere
s Segmentof asolid sphere
2.14 Findsthecentreofmass | Centre of mass ofc omposite bodies | | Fian the centre of massof composite
(centre of gravity) of ® (Centre of mass of remaining bodies bgdles o 04
composite bodies and || Finds the centre of mass of remaining
remaining bodies bodies
2.15 Explains centre of gravity [* Introduction of centre of gravity || States the centre of mass and centre of
® Coincidence of the centre of gravity gravity are same under gravitational
and centre of mass field.
2.16 Determines thestability of [* Stability of equilibrium of bodies resting| | Explains the stabillity of bodies in 02
bodies in equilibrium onaplane equilibrium using centre of gravity
|| Solves problem involving suspended 02
2.17 Determinestheangleof  [* problemsinvolving suspendedbodies | podies

inclination of suspended
bodies
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Competency Competency Level Contents Learning outcomes .
Periods
. Applyesthe 3.1 Uses graphs to solve Distance and speed and their dimensions| | | Defines “distance”
Newtonian problems involvingmotion |  and units L Defines average speed
mode! to in astraight line Average speed, instantaneous speed,| [ Defines ingtantaneous speed
flescrlbe the uniform speed L Deﬁnes‘umfotm speed '
instanta- . . L] States dimensions, ind“#andard units of
neous Position coordinates speed
motion in a Displacement and velocity and their | || _StatGs4iiat ¢ista \ce and speed are
plane dimensions and units s alajausntiues
Average velocity, instantane@s L Df.ffnes positioq coordi.n‘ates ofa ‘
velocity affolm veiouity particle uqdergomg rectilinear motion
. . LI Defines Displacement
Displaggment - tifg grgbhs LI Expresses the dimension and standard
AVE.:I‘“(A\ e veloCity between two units of displacement
positions . . || Defines average velocity
+Instantaneous velocity at a point || Defines instantaneous velocity
Average acceleration, its dimensions and| | | Defines uniform velocity
units || Expresses dimension and units of
Instantaneous acceleration, velocity
uniform acceleration and retardation | Draws the displacement
time graphS

Velocity-time graphs
Gradient of the velocity time graph is|

equal to the instantaneous acceleration|
at that instant
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Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

The area signed between the time axis
and the velocity time graph is equal
to the displacement described during
that time interval

|| Finds the average velocity between
two positions using the displacement
time graph

|| Determines the ingtantaneous velocity
using thea'ispli cemciiime graph

|| I>efne: acc lare ot

| | \Express: s the dimension and unit of
acolieration

(| Defines average acceleration

|| Defines instantaneous acceleration

|| Defines uniform acceleration

|| Defines retardation

|| Draws the velocity time graph

|| Finds average accelaration using the
velocity time graph

|| Finds the acceleration at a given
instant using velocity - time graph

|| Finds displacement using velocity time
graph

|| Draws velocity time graphs for
different types of motion

LI Solves problems using displacement
time and velocity-time graphs

08
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Competency Competency Level Contents Learning outcomes Periods
3.2 Uses kinematic equations tof ® Derivation of constant acceleration Derives kinematic equations for a 08
solve problems involving formulae particle moving with uniform
motion in a straight line with s Using definitions acceleration
constant acceleration s Using velocity - time graphs Derives/ in€natic equations using
[v =u+at,s= Hr, 5= ut+lat2, Ve =u? +2as) vdlOct v -1 me .Ora}’hs
i 2 . ? Us«s ki) ematic equations for vertical
® Vertical motion under constap# . .
acceleration due to grawity ‘notlon.under gr avity i
5 Use of graph@dnd kingmatke Uses kinematics equations to solve
equatibns problems
Uses velocity - time and displacement
p _ - time graphs to solve problems
3.3 Investigatedrelitive hoiten| ¢ Frame of reference for one Describes the concept of frame of 06

betweeri yodies NMiGVing in 4
a straight'{ine with constant
accelerations

dimensional motion

Relative motion in a straight line
Principle of relative displacement,
relative velocity and relative accel-
eration

Use of kinematic equations and graphs
when relative acceleration is
constant

reference for two dimensional motion
Describes the motion of one body
relative to another when two

bodies are moving in a straight line
States the principle of relative
displacement for two bodies moving
along a straight line

States the principle of relative
velocity for two bodies moving along
astraight line
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Competency Competency Level Contents Learning outcomes .
Periods
|| States the principle of relative
acceleration for two bodies moving
along a straight line
|| Uses kinematic equs iori,and graphs
related to me#idn or t vo bodies
moving/alog ti = sai e suaight line with
Jon. ‘ar srelativeacceleration
3.4  Explains the motion ofa Position vecioiirelativato ti < o1 zin J»-Finds .relatlon between the cartegan 06
particle on a plane. ofamoving particl coordlpates an.d the polar coordinates
Velocity, nd acceleratient when the ofa point movingona plane .
[ Dsition vesterfs given as a function |- Finds the Vel‘o‘cny and a.cce.le.ratam
orkime when the position vector is givin as a
function of time
3.5 Determinestherelc ive mo- Frame of reference 06
tion of two particles mov- Displacerpent, VC!OCitY and - Deﬁpes the ﬁame of referance .
ing on a plane acceleration relative to a frame of |/ obtains the d1s:placem§nt and velocity
reference and acceleration relative to frame of
Introduce relative motion of two referance
particles moving on a plane || Explains the principles of relative
Principles of relative displacement, displacement,relative velocity, and
relative velocity,and relative relative acceleration
acceleration. || Finds the path and velocity relative to

Path of a particle relative to another
particle

Velocity of a particle relative to
another particle

another particle
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Competency Competency Level Contents Learning outcomes .
Periods
3.6 Uses principles of relative Shortest distance between two || Uses the principles of relative motion | 10
motion to solve real word  particles and the time taken to reach to solves the problems
problems the shortest distance || Finds the shortest distance between two
The time taken and position when particles
two bodies collide || FindsAnareq niremer ts for collision of
Time taken to describe a given path o Ehdic
Use of vectors A ¥\
3.7 Explains the motion ofa Given the initial{{9siti»n ai d th || Introduces projectile
projectileina vertical plane | sfitia] veldCity Wf abrojbeted particle || Describes the terms “velocity of 08
he horizor. al ar.d vertical projection’ and “angle of projection”
comporents of || States that the motion of a projectile

(1) velocity (i1) displacement, after a
time ¢
Equation of the path of a projectile
Maximum height
Time of flight
Horizontal range
o Two angles of projection which
give the same horizontal range
s Maximum Horizontal range

L

can be considered as two motions,
separately, in the horizontal and
vertical directions

Applies the kinematic equations to
interpret motion of a projectile
Culculates the components of velocity
ofa projectile after a given time
Finds the components of displacement
of'a projectile in a given time
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Competency Level

Contents

Learning outcomes

No. of
Periods

[

Calculates the maximum height of a
projectile

Culculates hejtimg-téken to reach the
maximum,heig \t o1 ppjectile

Calguia es ti 2 hirizental range of a

[ rojectile and.ts maximum

Staed that in general there are two
angles of projection for the same
horizontal range for a given velocity off
projection

Finds the maximum horizontal range for
a given speed

For a given speed of projection finds the
angle of projection giving the maximum
horizontal range

Derives Cartesian equations of the path
of'aprojectile

Finds the time of flight

Finds the angles of projection to pass
through a given point
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Competency Competency Level Contents Learning outcomes .
Periods
3.8 Applies Newton’s laws to Newton’s first law of motion || States Newton’s first law of motion
explain motion relative to an concept of mass linear ) Defines “force”
inertial fiame momentum and inertial frame of || Defines “mass”
reference || Defines/inedr momentum of a particle
Newton’s second law of motion || StatCitha linear 1, lomentum is a vector
Absolute units and gravitional units of| _»quantit ;
force I | $ta esthe dimensions and unit of linear
Distinguish betweesyeightariimess|  momentum
Newton’s thif'{ lay: of 1 hoti »n || Describes an inertial frame of reference
Applifatio ol hew on’s laws (under | | States Newton’s second law of motion
consta it foce only) '] Defines Newton as the absolute unit of
Bogdlies in contact and particales force
connected by light inextensible string || Derives the equation /= ma_from 15
second law of motion
|| Explains the vector nature of the equa-
tion F=ma
|| States the gravitational units of force
|| Explains the difference between mass
and weight of a body
|| Describes “action” and “reaction”
|| States Newton’s third law of motion
|| Solves problems using F = ma
|| Bodies in contact and particles
connected by light inevtencible strings
|| System of pullys, wedges (maximum 4

pullys)
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Competency Competency Level Contents Learning outcomes Periods
3.9 Interprets mechanical energy |+ Definition of work || Explains the concept of work 08
work done by constant force || Defines work done under a constant
Dimension and units of work force
Introduce energy,its dimensions and || States di’ 2ention and units of work
units || Ezpians Eaergy
Kinetic energy as a type of mechanical || BExhlaii s thothechanical energy
energy \ | Detiiies Kinetic Energy
Definition of kinetic epegay « fa || Defines Potential Energy
particle || Explains the Gravitational Potential
work enefgy chuc ion ‘oriinetic Energy
Snergy || Explains the Elastic Potential Energy
Nisssipative and conservative forces || Explains conservative forces and
Poicntial energy as a type of mechanical dissipative force
energy ‘ || Writes work - energy equations
Definition of potential energy || Explains conservation of mechanical
Definition of gravitational potential Energy and applies to solve problems
cnergy || States dimension and units of energy

work energy equation for potential
energy

Definition of elastic potential energy
Expression for the elastic potential
energy

The work done by a conservative force
is independent of the path described
Principle of conservation of mechanical
energy and its applications
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Competency

Competency Level

Contents

Learning outcomes

No. of
Periods

3.10Solves problems involving
power

Definition of power its dimensions and
units

Tractive force( F) constant case only
Definition and application of

Power= tractive force x velocity
(P=F.V)

L
L
L
L
L

Defines Power

States its units and dimensions
Explains the tractive force

Derives the for wul for power

Uses traguie furcewhiin impluse is
gbOnsant

08

T

3.11Interprets the effect of anim- | o Impulse as a vector its dimengiofi \nd Expiains the Impulsive action 05
pulsive action units i+~ States the units and Dimension of
Impulse
®* [=/ (my)Fot aula ] UsesI=Amy to solve problems
] Finds the change in Kinetic energy due
* Loss or'Rinetic energy due to an to impulse
impulsive action
3.12Uses Newton | \law of resti- [ ¢ Newton’s law of restitution || Explains direct impact
tution to directelastic impact | Coefficient of restitution (e), 0<e<1 || States Newton's law of restitution 10
’ " |U  Defines coefficient of restitution
* Perfect elasticity (e = 1) || Explains the direct impact of a sphere
* Lossofenergy when ¢ < | on a fixed plane
* Direct impact of two smooth elastic| | ~ Calculates change in kinetic energy
spheres '] Solves problems involving direct
* Impact of a smooth elastic sphere impacts
moving perpendicularto a plane
3.13 Solves problems usingthe | « Principle of conservation of linear || Solves problem ousing the priciple 04

conservation of linear

momentum

momentiim

of linear momentum
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Competency Competency Level Contents Learning outcomes .
Periods
3.14 Investigatesvelocity and Angular Veloc_@ty ¢ and angular || Defines the angular velocity and | (g
acceleration for motion acceleration @ of aparticale moving accelaration of a particale moving in a
in circuler on a circle circle
Velocity and acceleration of a particle |/ Find the velpcityafid the acceleration
moving ona circle of a particle 1 ovingiy acircle
. .. Motion of a particle attached #an «ad Uings the magnitude and direction of 04
3-15 Investigates motion ina ofalight in extensihle®ing whese the force on a particle movingina
horizontal circle otherei is fixed. 0.2 SM00h horizontal circle with uniform speed
hdvizontal plne . §olves t‘he problgms involving motion
Qunical penthiud, inahorizontal c1rcle' ‘
* solves the problems involving
conical pendulam.
Applications of law of conservation of |* EXplains vertical motion 10

3.16 Investigates e relevent
principles for motion on a
vertical circle

energy
uses the law F' = ma

Motion of a particle
o on the surface of a smooth sphere
o inside the hollow smooth sphere

o suspende from an inextensible,light

string attached to a fixed point

s threaded in a fixed smooth circular

vertical wire
s Inavertical tube

Explains the motion of a ring threeded
on a fixed smooth vertical wire/
particle moving in a fixed smooth
circular,vertical tube

Finds the condition for the motion of a
particle suspended from an inelastic light
string attached to a fixed point,in
vertical circle.

Discusses the motion of a particle on the
outersurface of a fixed smooth sphere in
avertical plane

Solves problems including circular
motion.

58




. No. of
Competency Competency Level Contents Learning outcomes .
Periods
3.17 Analyses simple harmonic | Dpefinition of simple harmonic motion | Defines simple harmonic 04
motion Characterstic equation of simple mortion(SHM) .
harmonic motion.and its solutions || Obtain the differential equation of
Velocity as a function of displacement simple harp‘enigmotion and
The amplitude and period verifieS 1 go \eral solations
Displacement as a function of time arg ‘Jt?‘ 18 the vEiocity as a function
Interpretation of simple harmogié of dispacement .
motion by uniform cipauldr thotiin, |+ Defines amplitude and period of
andfnding time SHM . . .
|| Describes SHM associated with
uniform circular motion and finds
time
o R Y Using Hooke’s law . . .
he e . . o Finds the tension in an elastic string. 06
3.18 Descrlbc e IRgure of'd] , Tensioninaelasticstring . Tensi hust . o Hl £ "
simple harshonicmotionona | . Tension or thrustina spring ension or thust in a spring using Hookes
horizontal{ine Law ‘ ‘
Simple harmonic motion of a particle || Describes the nature of simple Harmonic
. : motion on a horizontal line
under the action of elastic forces
3.19 Describes the nature of a [ Simple harmonic motion of a particle . ) . . 06
: : : on a vertical line under the action of Explains the simple Harmonic motion
simple harmonic motion on v u on avertical line
ol Ti elastic forces and its own weight . .
avertical line Combination of simple harmfnic || Solves problem with combination
motion and free motion under gravity of simple harmonic motion and motion
under gravity.
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Competency Competency Level Contents Learning outcomes .
Periods
. Applies 4.1 Interprets events of arandom|® Intuitive idea of probability || Explains random experiment 04
mathemati- experiment ® Definition of arandom experiment || Defines sample space and sample
cal ® Definition of sample space and sample]  point
models to points || Defines an dyent
analyse o Finite sample space || J{pinins 2vent s ace
random s Infinite sample space [>* E:plaas sinple events and
events ® Events | co.tpound events
s Definition || Classifies the events finds union and
s aSimple evé t, compesite 2vents, intersection of events
nullever
comlementary events,
5 Union of two events, intersection of]
two events
s Mutually exclusive events
s Exhaustive events
o Equally probable events
s Eventspace
|| States classical definition of probabil- 06

4.2 Applies probability models to
solve problems on random
events

Classical definition of probability and its
limitations

Frequency approximation to probability,
and its limitations

Axiomatic definition of probability, and
its importance

=

ity and its limitations

States the axiomatic definition
Proves the theorems on probability
using axiomatic definition and solves
problems using the above theorems.
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Competency Competency Level Contents Learning outcomes Periods
* Theorems on probability with proofs || States
o Let A and B be any two events in a || Frequency appoximation to
given sample space probability and its limitation.
(i) P( A') =1- P( A) where A’ is L Importarice of axiomatic detinition.
the complementry event of 4
(ii) Addition rule !
o P(4UB)=P(4)+P(B)- A1
o If Ac R/WYn 1A POy
4.3c0n diﬁ(l))rrl) iie;rglézliﬁ?t;i? of Definit n of corditional probability | Defines conditional probability 08

determine4ift probakility of a
random' venfun'ler g vel
condition.

* “.Lhsdrems with proofs let 4, B, B,, B,

be any four events is a given sample
space with P(4)> 0. then

) P(@|4)=0

iy P(B'|4)=1-P(B|4),

iii) P(B|4)=P(B nB,|4)+P(B NB,|4)
iv) P[(BlUBz)|AJ:P(Bl|A)+P(Bz|A)_

P(B,NB,|4))

*  Multiplication rule

» If 4, A, are any two events in a given|
sample space with P(4,)>0

then P(4, ~ 4, )=P(A4) -P(4,]4)

|| States and proves the theorems on

conditional probability
|| states multiplication rule
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4.4 Uses the probabilitymodelto Independence of two events ] Uses independent two or three 04
determine the independence off  Independence of three events events to not solve problems
two or three events *  Pairwise Independence
*  Mutually Independence
4.5 Applies Bayes theorem 06
. || Defines a partition of a sample space
t Partansf a sample space || States and prove on theorem of total
| Theorem on total probability, with proof]  probability
* Baye’s Theorem || States Baye’s theorem and applies to

leave problems
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No. of

tion using meas res of relative
positions

ungrouped and grouped data with fre-
quency distributions

BOX Plots

frequency distribution

Competency Competency Level Contents Learning outcomes Periods
5. Applies sci<5.1 Introduces the nature of statis- Deﬁni'ti()'n of St?ti$tiCS || Explains what is statistics 01
entific tools tics Descriptive statistics || Explains the nature of statistics
to develop
decision -
making skills| L
5.2 Describes measures of central®  Arithmetric mean, mode and median || Findsghetential tcadenicy 03
tendency * Ungrouped data MEASUrmer; s
. ! o
Datawith freque.nC}: disty 1t10. Y .|l _IZescribes the mean,median and
» Grouped data with¢ieq enc i dis -
bfions : mode as measures of central
\ » . tendency
* 1 leighted ai thm¢ ri¢ ihean
5.3 Interprets a frew usrey d stribi . *~Median, Quartiles and Percentiles for - Finds the relative position of 04
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Competency Competency Level Contents Learning outcomes Periods
5.4 Describes measure of disper{®* Introduction to Measures of disper || Uses suitable measure dispersion to
S sion and thelf Importancy make decisions on frequency dis- 08
® Types of dispersion measurements tribution
o Range ' ' || States the measyres Hf dispdgsion
o Inter Quartile range and Semi and theimaip “rtal by
Inter - quart11'e range | L EMplatpoole I mean, variance at
s mean deviation 7_Xor
o variance and standard deyigtion
o ungroupcadata
o ungr¢ aped datal with | req ency
distributi_ns
o group aaaswith frequency
di trubutions
®/ pooled mean
® pooled variance
® Z -score
5.5 Determines the shape ofa ® Introduction to Measures of skewness| | Defines the measure of skewness
distribution by using measurese K ar] Pearson’s measures of skewness 02

of skewness.

Determines the shapes of the distribu-
tion using measures of skewness
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8.0 TEACHING LEARNING STRATEGIES

To facilitate the students to achieve the anticipated outcome of this course, a variety of teaching stategies must be employed. If students are to improve
their mathematical communication, for example, they must have the opportunity to discuss interpretations, solution, explanations etc. with other students
as well as their teacher. They should be encouraged to communicate not only in writing but orally, and to use diagrams as well as numerial, symbolic and

word statements in their explanations.

Students learn in a multitude of ways. Students can be mainly visual, auditory or kinesthetic leatners, or employ a variety of senses when learning. The
range of learning styles in influenced by many factors, each of which needs\to be considered in determining the most appropriate teaching strategies.
Research suggests that the cltural and social background has a sighificantimpacton the way students learn mathematics. These differences need to be
recognised and a variety of teaching strategies t0 be employedso that all students have equal access to the development of mathematical knowledge and
skills.

Learning can occur within\a large groupwhere the class is taught as a whole and also within a small gruop where students interact with other members

of the group, or at an individual [evel where a student interacts with the teacher or another student, or works independently. All arrangements have their

place in the mathematics classroom.
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9.0 SCHOOL POLICY AND PROGRAMMES

To make learning of Mathematics meaningful and relevant to the students classroom work ought not to be based purely on the development of
knowledge and skills but also should encompass areas like communication, connection, reasoning and problem solving. The latter four aims, ensure the

enhancement of the thinking and behavioural process of childern.

For this purpose apart from normal classroom teaching the following co-curricular activities will provide thepportunity for participation of every child

in the learning process.
o Student’s study circles
o Mathematical Societies
o Mathematical camps
o Contests (national and international)
o Use of the library
o The classroom wall Bulletin
o Mathematical laboratory
o Activity room
o Collectin historidal data regarding mathematics
o Use of multimedia
o Projects

It is the responsibility of the mathematics teacher to organise the above activities according to the facilities available. When organising these activities the
teacher and the students can obtain the assistance of relevant outside persons and institution.

In order to organise such activites on a regular basis it is essential that each school develops a policy of its own in respect of Mathematics. This would
form a part of the overall school policy to be developed by each school. In developin the policy, in respect of Mathematics, the school should take
cognisance of the physical environment of the school and neighbourhood, the needs and concerns of the students and the community associated with the
school and the services of resource personnel and institutions to which the school has access.
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1. Set Notations

+

QAN NoOo oo o

MATHEMATICAL SYMBOLS AND NOTATIONS

The following Mathematical notation will be used.

an element
not an element

the set with elements x,x,, ...

the set of all x such that...

the number of elements in set A

empty set

universal set

the comiplementoithe tet A

the set »Exatur L nur ibe.s;

{1,2,3....}

the set of integers {0,+1, +2,43, ... |
the set of positive integers {1,2,3,...}
the set of rational numbers

the set of real numbers

the set of complex numbers

a subset

aproper subset

not subset
not a proper subset

[a,b]
(a,b]
r(L,b

(6,0)

N

0 U 8 -—— v =AW

union

intersect dn

tizclsedintdrval {xe R:a<x<b}
the"imterval {x e R:a <x < b}
theinterval {x e R:a < x<b}

theopeninterval {x e R:a < x < b}

Miscellaneous Symbols

equal

not equal

identical or congruent
approximately equal
proportional

less than

less than or equal
greater than

greater than or equal
infinity

ifthen

ifand onlyif (iff)



3. Operations

a+b a plus p
a-b a minus p
axb, a-b a multipllied by p
a . .
a +b, 3 a divided by p
a:b the ratio between a and b
zai a, +a,+..+a,
i=1
Ja the pC itive squiare 1ot \f the positive real number g
|a| the moa lus of th&€al number g
n! n factorial where n e[l * U {O}
n! N

"P = 0<r<n nelt rell”ui{0}

(n—r)! ’

n!

"C. = ,0<r<n nell” rel”u{0}

ri(n—r)! ’

4. Functions

S (x)
f:A—>B

fix—>w

Ja

X, X, ...

the functin of x

f is ajuncfion where each element of set A has an
viinue ‘mage 1; set B

he 1 \nction fmaps the element x to the element y

the inverse of the function

the composite function of gof f

the limit of f (x) as xtendstoa

an increment of x

the derivative of y with respectto x

the n" derivative of ywith respectto x

AR (x)
the first, second,, ..., n" derivatives of f (x)

with respectto x

indefinite integral of y with respectto x

definite integral of y w.r.t x inthe interval a < x<b

the first, second,... derivative of x with respect to
time



5. Exponential and Logarithmic Functions

e” exponential function of x
log, x logarithm of x to the base a
Inx natural logarithm of x

lg . logarithm of x to base 10

6. Cricular Functions

sin, cos, tan
cosec, sec, cot

s -1 -1 -1
sin , cos , tan }

-1

cosec"l, sec , cot™

7. Complex Numbers

i the square root of - 1

z acomplex number, z =x+1 y

=r(cosf +isinf)

Re(z) therealpartof z, Re(x+iy)=x

Im(z)  theimaginarypartof z, Im (x+iy)=y
|z | the modulus of z

arg(z)  Theargumentof z

Arg (z)  the principle argument of z

z the complex conjugate of z

the circular fun fions

he 11.verse circular functions

8. Matrices

M

MT
M—l
det M

amatrix M
the transpose of the mz wix(M
the inverse.af tii {ma rix' 1

thefig =1 mant or the matrix M

9.~ Vectors

a ora

_

AB

the vector a
the vactor represented in magnitude and direction by the
directed line segment AB

unit vectors in the positive direction of the cartesian axes
the magnitude of vector a

the magnitude of vector AB

the scalar product of vectors ¢ and b

the vetor product of vrctors aand b



10. Probability and Statistics

A B, C ect..

AUB
ANnB
P(A)

A

P(AXB)
X, Y, R, ..

X, ), I, ... €Ct.

events

union of the events A and B

intersection of the events Aand B

probability of the event A

complement of the event A

probability of the event A given that event Bocears
random variables

values of the random.yariables X{ Y, R etc.
observations

frequencies with wlt ch the observations

X5 Xy, ... OCCUTr
Mean

Variance

Standard deviation



