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Teacher’s Guide - Grade 11 Mathematics

The Message of the Director General

This Manual provides the teacher with the essentials required to implement the subject curriculum
in their respective school. In implementing the curriculum, teachers must always bear in
mind that their work will have paramount and far-reaching consequences for the child's
cognitive achievement and behavioural development.

On the dimension of cognitive achievement, teachers must pay attention, inter alia, to the
following where learning quality is higher:

* When the learner is aware of his/her life goals and the task is both relevant to goal achieve
ment as well as abilities;

* When the learner is involved actively in the process of teaching/learning (student-centered
process). Recall what Confucius said: What they hear, they forget; What they see, they
remember; & What they do, they learn.

* When the learning environment is conducive, i.e. resourceful and challenging. Ensure
access to study materials, equipment, labs, cases and experiences from multiple sources;
and

* When the leamner is given prompt feedback, both positive and constructive. In doing so,
enable the learning to occur sequentially with higher levels of absorption, and integration
with existing knowledge, skills and goals of the learner.

In education, expectation of the government is to enable all children in schools to reach the
required levels of mastery of fundamentals of the subject matter, so that they experience the joy
of achievement after facing examinations.

In the dimension of behavioural development of the child, the objective of education is to link
cognitive achievement with the world of work. Therefore, curriculum delivery in the hand of
teacher must foster the competencies that the learner requires to possess in dealing with the
world outside the school. Some of the important, generic competencies are in these areas:

* Industrious work ethic - Positive attitudes, will to innovate, and persevere;
* Interpersonal relations - Teamwork, discipline, and effective communication;
* Moral values - A person with integrity possessing civic values such as respect for diversity

In conclusion, I wish to ask all principals, teachers and other staff in schools to look at the
process of teaching and learning with attention to 4AS in management: Attitude, Analysis,
Action, & Accountability. Start with the relevant and positive attitudes about the ends and
means of what you do (your lesson, etc.); search, obtain and analyse information in order to
organize (session plans etc.); consider options and take prompt action efficiently (deliver); and
monitor, assess and measure results to take accountability (ownership).

I take this opportunity to wish all the teachers involved the joy of teaching and learning. Please
do not hesitate to write to the relevant Head of Department at NIE, with copy to me where
desirable, on your experiences and observations of this Manual.

Prof. Gunapala Nanayakkara, PhD (Carleton)

Director General
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Message of the Deputy Director General

Education from the past has been constantly changing and forging forward. In recent years,
these changes have become quite rapid. Past two decades have witnessed a high surge in
teaching methodologies as well as in the use of technological tools and in the field of
knowledge creation.

Accordingly, the National Institute of Education is in the process or taking appropriate and
timely steps with regard to the education reforms of 2015.

It is with immense pleasure that this Teachers' Guide where the new curriculum has been
planned based on a thorough study of the changes that have taken place in the global context
adopted in terms of local needs based on a student-centered learning-teaching approach, is
presented to you teachers who serve as the pilots of the schools system.

An instructional manual of this nature is provided to you with the confidence that, you will be
able to make a greater contribution using this.

There is no doubt whatsoever that this Teachers' Guide will provide substantial support in the
classroom teaching-learning process at the same time. Furthermore the teacher will have a
better control of the classroom with a constructive approach in selecting modern resource
materials and following guide lines given in this book.

I trust that through the careful study of this Teachers Guide provided to you, you will act with
commitment in the generation of a greatly creative set of students capable of helping Sri
Lanka move socially as well as economically forward.

This Teachers' Guide is the outcome of the expertise and unflagging commitment of a team of
subject teachers and academics in the field Education.

While expressing my sincere appreciation of this task performed for the development of the
education system, my heartfelt thanks go to all of you who contributed your knowledge and
skills in making this document such a landmark in the field.

M.F.S.P. Jayawardhana
Deputy Director General
Faculty of Science and Technology
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Foreword

Teachers are leading personalities among those who render a great
service for the progression of the society. Teachers guide the children to
mould their characters.

The Educational Publications Department takes measures to print
and publish these Teacher Instructional Manuals to facilitate the teachers
to cary out the teaching process successfully in accordance with the new
syllabi to be implemented with effect from 2015. I strongly believe that
this Teacher Instructional Manual compiled by the National Institute
of Education will provide the required guidance to create a favourable
learning environment for the children to learn.

This venture will achieve its success on the effort made to utilize
the experience acquired by using this Teacher Instructional Manual in
the teaching learning process. I bestow my gratitude on all those who
dedicated themselves for this national endeavour.

Tissa Hewavithana

Commissioner General of Educational Publications
Educational Publications Department,

Isurupaya,

Battaramulla.

22.09.2015
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Insirnctions om the ose of the Teacher’s Guide

The Departmment of Mathematics of the National Institute of Education bas been preparing for
the new edncation reforme to be implerwsited in 2015 for the firet time since 2007, in
arordates with the sdncadion reforim polikey which 12 implanentad ofcs svery sight yecors.
The Gmads 11 Mathematics Teacher’s Guide which has bean prepared scoordingly hes meny
special featmes.

The Grade 11 pyllmbug is mclnded m the fret chapter, The syllsbos hea been orgemized wmder
the titles Competencies, Competency Levels, Coment, Leaming Owtcomes amxd Nomber of
Periods. The proposcd leasom sequesce 1 given in the sccond chapter. The Learming-
Teacking-Evaluntion methodelogy hes been mtmdpced in the thind chapter, A spocial
festure of fhis is thai the bost method to develop eech of the subjoct concepts m siudents bas
been idemtifisd from varions methods such az the discovery method, the gnided discovery
tisthed, the behrw-ditcnesion testhod otc and the e plat hax et danelogad based o it.

Following fhe proposcd keason seqoence, the relevant competency and conmpetency kevels as
well s the tanivber af periode tequired for sach Isescry have boentt inchudad at the hegimndng
vcler emch topic, Specimen losson plms haye beem prepersd with the aim of achieving one or
two of the leaming owtcomes nelated to & selected competency level noder each competency.
Theee lcsson plane have been carcfllly prepared to be implemented during & period or a
maximym of twa pariods,

To creats awraraters amorst the stodenrs regarding the practical applications of the mbject
ciststent that i learnt, 2 sechion titlsd "Practieal Use® which contaime warious such appilications
has been mroduced in 2ome of the lessons.

¥ou lurve been peovidad with the ofrpoetoiy to ptepte aotabls laston plank st aysopslate
ipecimen lesson plans have not been inchnded in this parmal. Guidance on this i provided
under the titls *For yoor sttestion ... .

Annther special feature of this Teacher's Guide is that under each lesson, webwilos which can
b used by the teacher o the studentz, i the classroom or omtelds which contaity resonrces
thet iwinde videos mid gamed t enfooes chodante” kerarksdges 2 ghen ouder the tils “For
forther nss’ and the symbol ,‘l . Although it 38 not cssemiisl o make use of thess, the
leammg teaching-cvalustion ™ pmcess can be made more succeasth] and students” mbject

kenerorksdge caon be mthocesd by thedr nss, iFthe Gl litiee are svadlahls. ]

@

|_

Further, ity sclected lessons, under the titke “For the teacher snly” and the symbol =
ﬁmwhhhmupadﬂlyhhmﬂmmhnhﬂaiﬂhhhmhnkmbmuhmm
teacher's knrwledpe and & not given i be discumead with the students dimectly, The tomcher
bas the fresdom to make neccessry amandments o the spocimen lesson plan given i the now
tesacher’s mamal which inchdes many new fsatures, dapending on the classroom ard the
ablities of the stodents, We wonld be grateful if yon wonld et vy avstudmenis yon taks
0T Koy new lesgons you prepare to the Dirsclor, Department of Mathematics, Nations] Instiute
of Education. The mmthematics depariment & prepared to Dcorporate any new mggestions

thet wonld adveatics mutlematics sdostiots i the secomdary sehaol gyetesn,
Project Landesr
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Syllabus




1.0 Syllabus

1.1 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 Commission has
identified the following set of goals to be achieved through education within the conceptual framework of sustainable human

development.

I 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 within a concept of respect
for human dignity.

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

I Creating and supporting an environment imbued with the norms of social justice and a democratic way of life that promotes

respect for human rights, awareness of duties and obligations, and a deep and abiding concern for one another.

v Promoting the mental and physical well-being of individuals and a sustainable life style based on respect for human values.
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VI

VII

VIII

Developing creativity, initiative, critical thinking, 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 Lanka.
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.
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1.2 Common National Competencies

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

Competencies in Communication are based on four subsets; Literacy, Numeracy, Graphics and IT proficiency.

Literacy: Listen attentively, speak clearly, read for meaning, write accurately and lucidly and communicate ideas
effectively.

Numeracy: Use numbers for things, space and time, count, calculate and measure systematically.

Graphics: Make sense of line and form, express and record details, instructions and ideas with line form and

colour.

IT proficiency: = Computer literacy and the use of information and communication technologies (ICT) in learning, in the
work environment and in personal life.

(IT) Competencies relating to Personality Development

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

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

e Emotional intelligence.
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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.

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.

Competencies relating to Preparation for the World of Work

Employment related skills to maximize their potential and to enhance their capacity
e to contribute to economic development,
e to discover their vocational interests and aptitudes,
e to choose a job that suits their abilities, and

e to engage in a rewarding and sustainable livelihood.
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(V) Competencies relating to Religion and Ethics
Assimilating and internalizing values, so that 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.

(VD) 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”

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.
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1.3 Aims of Learning Mathematics

The following objectives should be aimed at and achieved to further develop the mathematical concepts, creativity and sense of
appreciation in students entering the junior secondary stage, so that their mathematical thinking, understanding and abilities are
formally enhanced.

(M

@

€)

4)

©)

The development of computational skills through the provision of mathematical concepts and principles, as well as
knowledge of mathematical operations, and the development of the basic skills of solving mathematical problems with
greater understanding.

The development of correct communication skills by enhancing the competencies of the proper use of oral, written,
pictorial, graphical, concrete and algebraic methods.

The development of connections between important mathematical ideas and concepts, and the use of these in the study
and improvement of other subjects. The use of mathematics as a discipline that is relevant to lead an uncomplicated
and satisfying life.

The enhancement of the skills of inductive and deductive reasoning to develop and evaluate mathematical conjectures
and conversations.

The development of the ability to use mathematical knowledge and techniques to formulate and solve problems, both
familiar and unfamiliar and which are not limited to arithmetic or the symbolical or behavioral, which arise in day to
day life.
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1.4 Subject Content

Competency Competency Content Learning Outcomes Periods
Level
Numbers 11
Analyses  the | e Identifying rational o Distinguishes fractions which are terminating 03
Competency — 1 | set of rational | npumbers decimals from those which are recurring
Manipulates  the | numbers. e Terminating decimals decimals by simplifying given fractions.
mathematical e Recurring decimals
operations in the e Selects fractions which are terminating
set of  real decimals and those which are recurring
numbers to fulfill decimals by examining the denominator,
the needs of day ) ”
to day life. e Accepts that fractions of the form 7 where p and
g are integers with g = 0, are either terminating
decimals or recurring decimals.
e States that fractions of the form ;p where p and ¢
are integers with g = 0 are rational numbers (Q).
Provides reasons as to why integers are also
rational numbers.
1.2
Analyses the o Identifying irrational C . 03
set of real numbers e States that the square root of a number which is
numbers. o Expressing the set of not a perfect square is neither a terminating
natural numbers, the set decimal nor a recurring decimal.
of integers, the St of | o Identifics infinite decimals which arc not
gz?glf]'airritionaelrs, the recurring decimals as irrational numbers.

numbers and the set of
real numbers using set
notations

e Distinguishes a given sct of numbers as rational
numbers and irrational numbers.
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01

Names the set of numbers that can be
represented on a number line as the set of real
numbers.

Identifies the symbols that are used to denote
the set of natural numbers, the set of integers,
the set of rational numbers, the set of irrational
numbers and the set of real numbers.

Represents the set of natural numbers, the set of
integers, the set of rational numbers, the set of
irrational numbers and the set of real numbers
using set notations.

Accepts that the set of natural numbers (N), the
set of integers (Z), the set of rational numbers
(Q) and the set of irrational numbers (Q’) are
subsets of the set of real numbers (R).

Represents the set of natural numbers, the set of
integers, the set of rational numbers, the set of
irrational numbers and the set of real numbers
in a Venn diagram.

1.3
Manipulates the
basic
mathematical
operations in
relation to
surds.

e Identifying surds as
irrational numbers
e Writing entire surds
as surds
e Surds
Addition
Subtraction
Multiplication
Division

Identifies surds as irrational numbers.
Identifies entire surds.

Writes an entire surd as the product of a rational
number and an irrational number.

Writes a number which is written as a product
of a rational number and an irrational number as

04
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12

o Simplifying the an entire surd.
denominator as the o . .
rational ( the form Simplifies expressions qf surd.f; containing up to
- only) three terms and involving the basic
0 mathematical operations.
Rationalizes the denominator of an expression
of the form % where @ and b are positive
integers.
Explores casy methods of finding the value of a
quotient that has a surd as the denominator.
Competency—2 | 2.1
Makes decisions | [nvestigates the | e Geometric progressions Identifies number sequences of which the 06
for future various e Introduction quotient between a term and the preceding term
requirements by | behavioral o n®term is a constant, as geometric progressions.
investigating the | patterns of o Sum of the first n
various number terms Selects the geometric progressions from among
relationships sequences a set of number sequences.
between numbers. | which are . . .
progressions. Determines the common ratio (7) of a geometric

progression.

Develops the formula T,=ar" 1 for the n® term
of a geometric progression with first term (a)
and common ratio (7).

For a geometric progression, finds the value of
the fourth unknown term using the formula,
when the values of three of the four unknowns
a, r,n and T, are given,

Finds the values of g and r using simultaneous
equations when two terms of a geometric
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progression are given.

States that there are two progressions satisfying
the given conditions, when two values are
obtained for » when solving problems related to
geometric progressions.

Develops the formulae s, = a(:"_ll) if || > 1 and

s, = %:) if |r| < 1, for the sum of the first n
terms of a geometric progression with first term
a and common ratio r.

Finds the sum of the first few terms of a
geometric progression by selecting the relevant

formula according to the value of |r|. (For
S» < 20000 only).

For a geometric progression, finds the fourth
value using the formula, when the values of
three of the four unknowns a, r, n and S, are
given (For §, < 20000 only).

Solves problems related to geometric
progressions. (For S, <20000 only)

Competency -5
Uses percentages
to make
successful
transactions in the
modern world.

5.1

Uses
percentages
when making
transactions in
installments.

e Percentages
e Interest on the
reducing balance
e Loan installments

Gives examples of situation where payments are
made in installments.

Calculates the interest considering the monthly
amount based on the reducing balance.

If the number of installments for a loan amount
is n, calculates the number of month units for
which the interest needs to be paid, by using the
formula@.

03
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Calculates the interest considering the number
of installments based on the reducing balance.
Calculates the total amount that should be paid
to be free of the loan.

Calculates the value of an equal monthly
installment by considering the total amount that
needs to be paid.

Finds the interest rate charged for the loan
amount when the value of an equal monthly
installment is given.

Analyses practical situations where the reducing
balance is used (apart from loans).

5.2
Makes e Compound Interest Identifies the method of calculating compound 03
transactions by e Compound interest interest.
comparing (Up to three terms) Performs calculations related to compound
interest interest up to three terms.
schemes. Compares the compound interest scheme with
the simple interest scheme.
53
Considers the e Limited Companies Accepts that many people can be involved in a 05
share market in e Shares business through the investment in shares.

order to make
investments.

Accepts that limited companies supply their
capital by issuing shares.

Names the price of a share of an established
company as the Market price of a share.

States that the Value of shares (invested funds)
is obtained by multiplying the market price of a
share by the number of shares.

States that the number of shares that can be
bought is obtained by dividing the invested

IT 2pviD - opinD ,sio4ova]

SoyDwWIYIDI



¥1

funds (value of shares) by the market price of a
share.

Calculates the dividend income that an investor
receives by multiplying the dividend paid for a
share by the number of shares.

Solves problems involving invested funds
(value of shares), market price of a share,
capital profit and dividend paid for a share.

Competency -6 | 6.1
Uses logarithms | Solves ) Writes a number expressed in the form #zin 04
and calculators to | equations * Indices index form as = .
easily solve containing o Simplifvi
problems in day powers with mp 1f.y1ng. Ivi Simplifies expressions involving powers with
to day life. rational indices. CXpICSSIONS MVoving rational indices.
powers with rational
indices States that if the bases of two equal powers are
« Solving equations of equal, then their indices are also equal.
powers with rational States that if the indices of two equal powers
indices are equal, then their bases are also equal.
Solves equations involving powers with rational
indices.
6.2
Solves e Laws of logarithms Identifies the law of logarithms log, m" = r log, 04
equations (Related to powers and m.
involying roots) Verifies the law log, m" = r log, m when r is
logarithms. e Simplifying rational by substituting numerical values for r

expressions involving
powers and roots by
applying the laws of
logarithms

and m.

Simplifies expressions involving powers and
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e Solving equations
involving powers and

roots by applying the laws of logarithms.

roots by applying the Solves equations involving powers and roots by
laws of logarithms. applying the laws of logarithms.
6.3
Facilitates ) ) Writes the characteristic of the logarithm of a 04
simplifications | ® Using the logarithms number between 0 and 1.
by using table
logarithms. e Logarithm of Adds logarithms with negative characteristics.

numbers between 0
and 1.

e Expressions involving
numbers between 0
and 1 (Including
powers and roots)

e Multiplication
e Division

e Simplifying
expressions involving
decimals, powers and
roots.

Subtracts logarithms with negative
characteristics.

Multiplies a logarithm with a negative
characteristic by a whole number.

Divides a logarithm with a negative
characteristic by a whole number.

Using the logarithms table, simplifies
expressions of the form @™ where a is a decimal
number and m is a whole number.

Using the logarithms table, simplifies
expressions of the form %/a where a is a
positive decimal number and m is a whole
number.

Using the logarithms table, simplifies
a"x¥b and a"xb

expressions of the form

(4
where a, b and c are positive decimal numbers
and m and » are whole numbers.

Uses the logarithms table to facilitate
simplifications when solving other
mathematical problems.
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6.4

Uses the
scientific
calculator to
solve
mathematical
problems
including
problems
involving
trigonometric
ratios.

e Scientific Calculator
e Using the scientific
calculator
e The keys v

= 7]

e Simplifying
expressions
involving decimals,
powers and roots

e The keys | sin

cos ,| tan |

b

e The keys | gn?

-1 1
’ cos ’ tan

Uses the keys ,|Z| ,|Z| andE in the

given order to obtain the value of x" when x and
n are whole numbers.

Uses the keys , s s
and in the given order to obtain the value
of ¥a when g and n are whole numbers.

Using the calculator, simplifies expressions
involving multiplications and divisions and
including terms of the form x” and ¥/a .

sin

Uses the keys L8 | and E in the
given order, to obtain the sine value of the angle
0.
Uses the keys | cos |, | 6 | and EI in the
given order, to obtain the cosine value of the
angle .

Uses the keys , and E in the

given order, to obtain the tangent value of the

angle 0.

When the sine value x of the 0 is given,
3 X i

uses the keys| shift | ] sin and in

the given order, to obtain the value of the angle

0.

When the cosine value x of the 0 is given
N X

uses the keys | shift | s| cos . and
in the given order, to obtamrtne value of the
angle 0.

When the tangent value x gle O is

given, uses the ke% shift | tan || x andE
in the given order, to obtain the value of the

angle 0.

02
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Measurements

Competency — 8
Makes use of a
limited space in
an optimal
manner by
investigating the
area.

8.1

Investigates the
surface area of
various solid
objects in the
environment.

e Arca

e Surface area of a
square based right
pyramid.

e Surface area of a right
circular cone

e Surface area of a
sphere

States that a square based right pyramid has
four triangular faces apart from the square base.

Shows that the surface arca 4 of a square based
right pyramid with side length of the base equal
to a and perpendicular height of a triangular
face equal to 4 is given by 4 = a* + 2ah.

Calculates the surface area of a square based
right pyramid using the given data.

Calculates the perpendicular height of a
triangular face when the length of a side of the
square base and the altitude of the pyramid are
given.

Solves problems related to the surface area of
square based right pyramids.

States that a right circular cone is a solid object
consisting of a curved surface and a flat circular
base.

States that for a right circular cone, the straight
line passing through the apex of the cone and
the centre of the circular base is perpendicular
to the base.

Accepts that the radius of the sector that forms
the cone is equal to the slant height of the cone.
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Accepts that the arc length of the sector that
forms the cone is equal to the circumference of
the base of the right circular cone.

States that the surface area of the curved surface
of a right circular cone of base radius » and slant
height [ is mrl.

Shows that if the total surface area of a right
circular cone of base radius » and slant height /
is A then 4 = nr’ + 7rl.

Calculates the surface area of a right circular
cone using the given data.

Calculates the surface area when the
perpendicular height and the base radius of a
right circular cone are given.

Solves problems related to the surface area of a
right circular cone.

Recognizes that for a sphere of radius r, the
surface area 4 is given by 4 = 4nr”.

Calculates the surface area of a sphere when its
radius r is given.

Calculates the radius of a sphere when its
surface area is given.

Solves problems related to the surface area of a
sphere.
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Competency — 10

Gets the
maximum out of
space by working
critically with
respect to volume.

10.1

Explores the
volume of
various solid
objects.

e Volume
e Right cone
e Sphere
¢ Right pyramid with a
square base

States that for a right circular cone, if the base
radius is r, the perpendicular height is /# and the
volume is v, then

v==nrh

Calculates the volume of a cone using the given
data.

Explains the change that occurs in the volume
of a right cone when its radius r and its height 4

vary.

Solves problems related to the volume of a
cone.

Discovers that the volume of the circumscribed
cylinder of radius » and height 2r can be
obtained from the sum of the volume of the
sphere of radius r and the volume of a right
cone of height 27 and base radius r.

Develops the formula v = 4 22 for the volume v
of a sphere of radius r.

Calculates the volume of a sphere using the
given data.

Solves problems related to the volume of a
sphere.

Discovers that the volume of a pyramid of
perpendicular height # and square base of side
length a is % the volume of a square based

05
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cuboid of height 4 and side length of the base a.

Develops the formula v = %c{:h for the volume v

of a pyramid of perpendicular height # with a
square base of side length a.

Calculates the volume of a square based
pyramid using the given data.

Solves problems related to the volume of square
based pyramids.

Competency — 13 | 13.1
Uses scale Identifies the o Trigonometric ratios 02
diagrams in trigonometric e Sine Discovers that the sine value of an angle in a
practical ratios of aright | e Cosine right angled triangle is given by the ratio of the
situations by angled triangle. | o Tangent length of the opposite side to the length of the
exploring various hypotenuse.
methods. . . .
Discovers that the cosine value of an angle in a
right angled triangle is given by the ratio of the
length of the adjacent side to the length of the
hypotenuse.
Discovers that the tangent value of an angle in a
right angled triangle is given by the ratio of the
length of the opposite side to the length of the
adjacent side.
13.2
Manipulates ) ) ) 10
trigonometric | ® Problems related to Performs calculations related to trigonometric
relationships to | trigonometric ratios ratios.
i (30°, 45° 60° and
f;;iﬂg;ﬂits including angles of Solves problems related to trigonometric ratios.
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elevation and
depression)

e Using trigonometric
tables

(To find distances,
heights and the
magnitudes of angles/
including angles of
elevation and
depression and bearings
, involving only one
variable and in only one
plane)

e Solving trigonometric
problems using a
scientific calculator

Calculates the lengths of the sides and the
magnitudes of the angles of right angled
triangles using the trigonometric tables.

Solves problems involving angles of elevation
and depression using trigonometric ratios.

Solves problems involving bearings using
trigonometric ratios.

Uses a scientific calculator to examine the
solutions to trigonometric problems.

Algebra

Competency — 14
Simplifies
algebraic
expressions by
systematically
exploring various
methods.

14.1
Determines the
cubes of
binomial
expressions.

e Expanding binomial
expressions
e Cube
e Of the form (x + y)*
e Of the form (x + 5)°

Recognizes x° + 3x%y + 3xy> + »° as the
expansion of (x + )P

Expands cubes of binomial expressions of the
form (x + 5)°.

Recognizes x° - 3x%y + 3xy* — 3 as the
expansion of (x - y)°.

Accepts that the expansion of (x - y)* can be
obtained by substituting (-y) for y in the
expansion of (x + P

Expands cubes of binomial expressions of the
form (x - 5).

04

IT 2pviD - opinD ,sio4ova]

SoyDWIYIDIN



(44

Competency - 16 | 16.1

Explores the Manipulates e Algebraic fractions 04

various methods | algebraic e Multiplication Multiplies algebraic fractions with algebraic

of simplifying fractions under e Division terms in the numerator or in the denominator or

algebraic fractions | the operations in both the numerator and the denominator.

to solve problems | of

encountered in multiplication Multiplies algebraic fractions with algebraic

day to day life. and division. expressions in the numerator or in the
denominator or in both the numerator and the
denominator.
Finds the reciprocal of an algebraic fraction.
Divides algebraic fractions with algebraic terms
in the numerator or in the denominator or in
both the numerator and the denominator.
Divides algebraic fractions with algebraic
expressions in the numerator or in the
denominator or in both the numerator and the
denominator.
Simplifies expressions of algebraic fractions.

Competency — 17 | 17.1

Manipulates the | Uses e Simultaneous equations . . .. 05

methods of simultaneous (two unknowns with Solves a pair of simultaneous equations in two

solving equations | equations to distinct rational unkngwns with dist.inct rational coefficients by

to fulfill the needs | solve problems. | coefficients) equating the coefficients of one unknown.

of day to day life. e Solving

¢ Constructing

Solves a pair of simultaneous equations in two
unknowns with distinct rational coefficients by
making one unknown the subject of one of the
equations and substituting it in the other
equation.

Verifies with reasons, the accuracy of the
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solution to a pair of simultaneous equations by
substituting the obtained values back into the
pair of equations.

Expresses the relationships in the given
information by a pair of simultaneous equations
in two unknowns.

Solves the constructed pair of equations by
either equating the coefficients of one unknown
or by making one unknown the subject of one
equation and substituting in the other.

17.2
Investigates
how quadratic
equations can
be used to solve
problems that
arise in daily
life.

¢ Quadratic equations
e Solving
e Using factors

e By completing the
square

¢ By using the formula

¢ Constructing

Finds the solution to a quadratic equation by
using the factors of the trinomial quadratic
expression in the quadratic equation.

Solves a quadratic equation by completing the
square.

Solves a quadratic equation by using the
—b++b* —4ac
2a )

formula x =

Verifies with reasons, the accuracy of the
solution to a quadratic equation by substituting
the obtained solution back into the equation.

Expresses the relationship in the given
information by a quadratic equation.

Solves the constructed quadratic equation by
using factors, by completing the square or by
using the formula.

05
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Competency — 18 | 18.1
Analyzes the Solves e Inequalities ¢ Finds integral solution sets of the inequalities 06
relationships problems that e Solving and
between various involve the representing the ax +b>cx +d ax +b<ox+td
quantities related | relationships solutions on a number | @ tb2cx+dandax+b<cx+d.
to real-life between two line e Represents the integral solution sets of the
problems. quantities. e Of the form inequalities ax +b>cx +d, ax+b<cx +d,
ax+b< ex+d ax+b2cx + dand ax + b < cx + d on a number
> line.
* Solving pr.oblems' ) e Finds the intervals of solutions of the
related to inequalities inequalities ax + b>cx+d, ax+b<cx +d,
ax+b2cx+dandax+b<cx+d.

e Represents the intervals of solutions of the
inequalities ax + b>cx +d, ax+b<cx +d,
ax+b>cx +dand ax + b < cx + d on a number
line.

e Recognizes that inequalities of the form
ax +b§ cx+d can be used to represent certain
applications of day to day life.

e Uses inequalities of the form @x+b< cx+d 1o
solve problems in day to day life.

Competency — 20 | 20.1

Easily Solves _ . e Draws the graphs of a pair of equations of the 03
communicates the | problems using | ® Solving a pair of form ax + by = ¢ on the same coordinate plane.

mutual graphical simultaneous equations

relationships that | methods. e Using graphs e Gives reasons why the solution to a pair of

exist between two

simultaneous equations of the formax + by = ¢
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variables by
exploring various
methods.

is given by the coordinates of the intersection
point of their graphs.

e Solves day to day problems involving pairs of
simultaneous equations using the knowledge of

graphs.

20.2

Analyzes the
properties of a
quadratic
function by
considering its

graph.

e Quadratic functions of
the form
y=ax*+bx+c

(a,b,ceQanda=0)
e Drawing the graph

e Using the graph

e The behavior of the
function

e Maximum/minimum
value

e Coordinates of the
turning point

e Equation of the axis
of symmetry

e Roots (When y = 0)

e Calculates the y values corresponding to several
given x values of a function of the form
y=ax2+bx+cwhen a,bceQanda=0.

e Draws the graph of a function of the form
y=ax’ + bx + ¢ for a given domain.

e Using the graph of a function of the form
y =ax’ + bx + ¢, finds the interval of values of x
for which the function is negative or negative
and decreasing or negative and increasing or
positive or positive and increasing or positive
and decreasing.

e Using the graph of a function of the form
y = ax* + bx + ¢, finds the values of x
corresponding to a given value of the function.

e Using the graph of a function of the form
y =ax* + bx + ¢, finds the interval of values of x
corresponding to a given interval of values of the
function.

e Finds the maximum/minimum value, equation of
the axis of symmetry and the coordinates of the
ulrn:'lng point of a function of the form
y =ax" + bx + ¢, using its graph.

06
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e By considering the graph of a function of the

form y = ax* + bx + ¢, finds the roots of the
equation y = 0.

e Draws the graphs of functions of the form

y=+(xtbl+cand y=H(x+ta) (x+b)fora
given domain.

e Describes the properties of functions of the form

y=+@x+b’+c andy=+(x £ a) (x + b) by
considering its graph.

20.3
Analyzes the e Properties of quadratic ) ) ) ) . 03
properties of a functions of the form Finds the mter-relatlonslzups betwe?en a function
quadratic y=t(xt b’ +c and of the form y = £ (x £ )" + ¢ and its graph.
function b =
observin z,he Y _i(x +a) (x.i b) Determines the maximum/minimum value, the
ving (Without drawing the equation of the axis of symmetry and the
function. aph) quatl . ) Iy anc
g coordinates of the turning point of a function of
the form y = £ (x + b)* + ¢ by observing the
function.
Finds the inter-relationships between a function
of the form y =+(x £ a) (x + b) and its graph.
20.4 08
Manipulates e Matrices . X .
matrices under e Introduction 1dent1ﬁe§ a matrix as a method of presenting
the basic (Up to 3 x 3) information in rows and columns.
thematical ;
lglaeraetrig?lslca * Adding and Recognizes that the order of a matrix is given
P ' subtracting by the number of rows and the number of
(Upto3x3) columns of the matrix.
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e Multiplying a matrix
by a scalar
(Upto 3 x3)

e Multiplying two
matrices
(Upto2x2)

Recognizes row matrices, column matrices,

square matrices, unit matrices and symmetric
matrices.

Understands through practical situations that to
add or subtract matrices, their orders should be
equal.

Adds two row/column matrices of the same
order, subtracts a row/column matrix from a
row/column matrix of the same order.

Adds and subtracts matrices of the same order
up to matrices of order 3 x 3.

Gives reasons why two given matrices
can/cannot be added or subtracted.

Multiplies a matrix of order up to 3 x 3 by an
integer.

Simplifies matrices under the operations of
addition, subtraction and multiplication by an
integer.

Understands that to multiply two matrices, the
number of columns of the first matrix should be
equal to the number of rows of the second
matrix.

Multiplies two matrices of order upto 2 x 2.

Gives reasons why two given matrices
can/cannot be multiplied.

Solves problems encountered in day to day life
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using the knowledge on matrices.

Geometry

Competency — 23
Makes decisions
regarding day to
day activities
based on
geometrical
concepts related
to rectilinear
plane figures.

23.1

Finds
relationships
between the
areas of
parallelograms
and triangles
that lie between
the same
parallel lines.

e The areas of triangles
and parallelograms that
lie between two parallel
lines
e Applying the
theorem,
“Parallelograms on
the same base and
between the same
parallel lines are
equal in area”
(Proof not expected)

e Applying the
theorem,

“If a parallelogram
and a triangle stand
on the same base and
are between the same
parallel lines, then the
area of the triangle is
half that of the
parallelogram”

(Proof not expected)

Names triangles and parallelograms on the same
base and between the same parallel lines.

Identifies the theorem, ‘“Parallelograms on the
same base and between the same parallel lines
are equal in area”.

Verifies the theorem, “Parallelograms on the
same base and between the same parallel lines
are equal in area”.

Performs calculations using the theorem,
“Parallelograms on the same base and between
the same parallel lines are equal in area”.

Proves riders using  the theorem,
“Parallelograms on the same base and between
the same parallel lines are equal in area”.

Identifies the theorem, “If a parallelogram and a
triangle stand on the same base and are between
the same parallel lines, then the area of the
triangle is half that of the parallelogram”.

Verifies the theorem, “If a parallelogram and a
triangle stand on the same base and are between
the same parallel lines, then the area of the
triangle is half that of the parallelogram”.

Performs calculations using the theorem, “If a
parallelogram and a triangle stand on the same
base and are between the same parallel lines,
then the area of the triangle is half that of the

06
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parallelogram”.
Proves riders using the theorem, “If a
parallelogram and a triangle stand on the same
base and are between the same parallel lines,
then the area of the triangle is half that of the
parallelogram”.

23.2
Uses. the . e Applying the theorem, Identifies the theorem, “Triangles on the same 06
relationship “Triangles on the same base e.md be’t’ween the same parallel lines are
between the base and between the equal in area”.
areas of i
triangles on the Same Parallel” nes are Verifies the theorem, “Triangles on the same
same base equal in area base and between the same parallel lines are
when making (Proof not expected) equal in area”.
decisions. . .
Performs calculations using the theorem,
“Triangles on the same base and between the
same parallel lines are equal in area”.
Proves riders using the theorem, “Triangles on
the same base and between the same parallel
lines are equal in area”.
23.3
Investigates the | e Applying the following Identifies the theorem, “The straight line drawn 06
relationship theorem and its parallel to a side of a triangle cuts the other two
between the converse, sides proportionally”.
sides of a “The straight line drawn
triangle and parallel to a side of a Verifies the theorem, “The straight line drawn
parallelism. triangle cuts the other parallel to a side of a triangle cuts the other two

two sides
proportionally”.
(Proof not expected)

sides proportionally”.

Performs calculations using the theorem, “The
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straight line drawn parallel to a side of a
triangle cuts the other two sides proportionally”.

Proves riders using the theorem, “The straight
line drawn parallel to a side of a triangle cuts
the other two sides proportionally”.

Identifies the converse of the theorem, “The
straight line drawn parallel to a side of a
triangle cuts the other two sides proportionally”.

Performs calculations using the converse of the
theorem, “The straight line drawn parallel to a
side of a triangle cuts the other two sides
proportionally”.

Proves riders using the converse of the theorem,
“The straight line drawn parallel to a side of a
triangle cuts the other two sides proportionally”.

234
Investigates the
equi-angularity
of two
triangles.

¢ Equi-angular triangles
and similar triangles
e Instances when two
triangles are equi-
angular
e Applying the
following theorem
and its converse,
“ The corresponding
sides of two equi-
angular triangles are
proportional”
(Proof not expected)

Identifies similar triangles.
Identifies equi-angular triangles.

Understands that equi-angular triangles are
similar triangles.

Names the pairs of corresponding sides of equi-
angular triangles.

Identifies the theorem, “The corresponding
sides of two equi-angular triangles are
proportional”.

06
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Verifies the theorem, “The corresponding sides
of two equi-angular triangles are proportional”.

Performs calculations using the theorem, “The
corresponding sides of two equi-angular
triangles are proportional”.

Proves riders using the theorem, “The
corresponding sides of two equi-angular
triangles are proportional”.

Performs calculations using the converse of the
theorem, “The corresponding sides of two equi-
angular triangles are proportional”.

Proves riders using the converse of the theorem,
“The corresponding sides of two equi-angular
triangles are proportional”.

23.5
Investigates the | e Applying Pythagoras’ 04
relationship Theorem For a right-angled triangle, separately names the
between the (Proof not expected) h.ypotenuse and the sides which include the
sides of a right- right angle.
angled triangle. e Identifies Pythagoras’ theorem.
e Performs calculations wusing Pythagoras’

theorem.

Proves riders using Pythagoras’ theorem.

Has an awareness of Pythagorean triples which

are whole numbers.
23.6
Investigates the | o Applying and proving Separately names the straight line which joins 05
results of the mid-point theorem the mid-points of two sides of a triangle and the

dividing the
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sides of a e Applying the converse third side.
triangle of the mid-point . ) )
according to a theorem Identifies the mid-point theorem.
ratio. (Proof not expected) Verifies the mid-point theorem.
Performs calculations using the mid-point
theorem.
Proves riders using the mid-point theorem.
Formally proves the mid-point theorem.
Identifies the converse of the mid-point
theorem.
Performs calculations using the converse of the
mid-point theorem.
Proves riders using the converse of the mid-
point theorem.
Competency — 24 | 24.1
Thinks logically | Fromamong all | e Cyclic quadrilaterals Writes down the pairs of opposite angles of a 05
to make decisions | quadrilaterals, e Applying and cyclic quadrilateral.
investigates proving the
based (t)ﬁ 1 those that can theorel%l, Identifies the theorem, “The opposite angles of
geometrica be inscribed “The opposite a cyclic quadrilateral are supplementary”.
concepts related within a circle les of i
to circles. ' angics or a cyclic Verifies the theorem, “The opposite angles of a

quadrilateral are
supplementary”

e Applying the
theorem,
“If a pair of
opposite angles of a

cyclic quadrilateral are supplementary”.

Performs calculations using the theorem, “The
opposite angles of a cyclic quadrilateral are
supplementary”.
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quadrilateral are
supplementary, its
vertices are con-
cyclic”

(Proof not expected)

e Proves riders using the theorem, “The opposite
angles of a cyclic quadrilateral are
supplementary”

e Formally proves the theorem, “The opposite
angles of a cyclic quadrilateral are
supplementary”

o Identifies the theorem, “If a pair of opposite
angles of a quadrilateral are supplementary, its
vertices are con-cyclic”.

e Proves riders using the theorem, “If a pair of
opposite angles of a quadrilateral are
supplementary, its vertices are con-cyclic”.

24.2
Investigates the
relationships
between the
exterior and
interior angles
of a cyclic
quadrilateral.

e Applying the theorem,
“If one side of a cyclic
quadrilateral is
produced, the exterior
angle so formed is
equal to the interior
opposite angle of the
quadrilateral”

(Proof not expected)

e Identifies the theorem, “If one side of a cyclic
quadrilateral is produced, the exterior angle so
formed is equal to the interior opposite angle of
the quadrilateral”.

e Verifies the theorem “If one side of a cyclic
quadrilateral is produced, the exterior angle so
formed is equal to the interior opposite angle of
the quadrilateral”.

e Performs calculations using the theorem, “If one
side of a cyclic quadrilateral is produced, the
exterior angle so formed is equal to the interior
opposite angle of the quadrilateral”.

e Proves riders using the theorem, “If one side of a
cyclic quadrilateral is produced, the exterior
angle so formed is equal to the interior opposite
angle of the quadrilateral”.

05
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243
Formally

establishes the
behavior of the
angles related
to tangents of
circles.

e Tangents
e Applying the
theorem,

“The straight line
drawn through a point
on a circle and
perpendicular to the
radius through the
point of contact, is a
tangent to the circle”

(Proof not expected)

e Applying the
converse of the
theorem,

“The straight line
drawn through a
point on a circle and
perpendicular to the
radius through the
point of contact, is a
tangent to the circle”

(Proof not expected)

Identifies the theorem, “The straight line drawn
through a point on a circle and perpendicular to
the radius through the point of contact, is a
tangent to the circle”.

Verifies the theorem, “The straight line drawn
through a point on a circle and perpendicular to
the radius through the point of contact, is a
tangent to the circle”.

Performs calculations using the theorem, ““The
straight line drawn through a point on a circle
and perpendicular to the radius through the
point of contact is a tangent to the circle”.
Proves riders using the theorem, “The straight
line drawn through a point on a circle and
perpendicular to the radius through the point of
contact, is a tangent to the circle”.

Identifies the converse of the theorem, “The
straight line drawn through a point on a circle
and perpendicular to the radius through the
point of contact, is a tangent to the circle”.

Verifies the converse of the theorem, “The
straight line drawn through a point on a circle
and perpendicular to the radius through the
point of contact, is a tangent to the circle”.

Performs calculations using the theorem, “The
straight line drawn through a point on a circle
and perpendicular to the radius through the
point of contact, is a tangent to the circle”.

04
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“The straight line drawn through a point on a
circle and perpendicular to the radius through

GE

the point of contact is a tangent to the circle”.

24.4
Investigates the | ¢ Applying and proving | e Identifies the theorem, “If two tangents are 04
properties of the theorem “If two drawn to a circle from an exterior point, then,
tangents drawn tangents are drawn to a i. the two tangents are equal to each other in
to a circle from | circle from an exterior length
a point outside point, then, ii. the tangents subtend equal angles at the
the circle. i. the two tangents centre

are equal to each iii. the angle between the tangents is bisected

other in length by the straight line joining the exterior

ii. the tangents subtend point to the centre”
equal angles at the e Verifies the above theorem.
centre
iii. the angle between |e® Performs calculations using the above theorem.
Ll;:;ﬁes;st;lse e Proves riders using the above theorem.
straight line joining | ® Formally proves the theorem.
the exterior point to

the centre”
24.5
Investigates the | e Introducing the angle in | o Identifies the angle in the alternate segment. 02
relationship the alternate segment o Identifies the theorem, “The angles which a
between the ¢ Applying the theorem, tangent to a circle makes with a chord drawn
angle between “The angles which a from the point of contact are respectively equal
the tangent and | tangent to a circle to the angles in the alternate segments of the
a chord and the makes with a chord circle”.
angle in the drawn from the point of | ® Verifies the theorem, “The angles which a

alternate
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segment.

contact are respectively
equal to the angles in
the alternate segments
of the circle”

(Proof not expected)

tangent to a circle makes with a chord drawn
from the point of contact are respectively equal
to the angles in the alternate segments of the
circle”.

e Performs calculations using the theorem, “The
angles which a tangent to a circle makes with a
chord drawn from the point of contact are
respectively equal to the angles in the alternate
segments of the circle”.

e Proves riders using the theorem, “The angles
which a tangent to a circle makes with a chord
drawn from the point of contact are respectively
equal to the angles in the alternate segments of
the circle”.

Competency — 27
Analyzes
according to
geometric laws,
the nature of the
locations in the
surroundings.

27.1
Constructs
circles related
to triangles.

e Using a straight edge

and a pair of compasses

e constructing the
circum-circle of a
triangle

e constructing the in-
circle of a triangle

e constructing the
escribed circle of a
triangle

e Using a straight edge and a pair of compasses,
constructs the perpendicular bisector of a
straight line, the bisector of a given angle, a line
perpendicular to a given line from a point on the
line, a line perpendicular to a given line from a
point outside the line.

e Constructs the circum-circle of a triangle.

e Identifies the location of the circum-centre of a
right angled triangle.

e Identifies the location of the circum-centre of an
acute angled triangle.

e Identifies the location of the circum-centre of an
obtuse angled triangle.

e Constructs the in-circle of a triangle.

e Constructs the escribed circle of a triangle.

03
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27.2

Constructs e Constructing a tangent Constructs a tangent to a circle from a point on 02

tangents to a to a circle from a point the circle.

circle using the | onthe circle. )

relationships o Constructing tangents Constructs tangents to a circle from an external

between the to a circle from an point.

?:%:sg;ii:t-ed external point Verifies the properties of the theorems on

tangents by using the above constructions.

Statistics 28.1

Represents data | e Representing data \ - . 03
Competency — 28 | graphically. o Class limits and class Identifies the class limits and class boundaries
Facilitates daily boundaries of a frequency distribution.
work by ¢ Histogram Exolai i imi
. S xplains the difference between the class limits
mvestigating the (Equal/unequal class and class boundaries of a frequency
various methods intervals) distributi
of representing istribution.
data.

Finds the class limits and class boundaries of a
frequency distribution.

Represents by a histogram, the information in a
frequency distribution of continuous data in
equal sized class intervals.

States that the area of each column of a
histogram represents the corresponding
frequency ().

Finds the size of a class interval as a multiple of
the size of the smallest class interval, for a
frequency distribution in wunequal class

intervals, usin, size of class interval -
» USIng size of smallest class interval "

When drawing a histogram for a frequency
distribution in unequal class intervals, obtains
the height of the column over a class interval

IT 2pp4p - 9pinD Siyovaf
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using f
Represents by a histogram, the information in a

frequency distribution of continuous data in
unequal sized class intervals.

Writes the relevant class boundaries of each
class interval for a discrete frequency
distribution.

Represents the information related to a discrete
frequency distribution in a histogram.

28.2

Develops
connections
between the
graphical
representations
of data.

¢ Representing data
¢ Frequency polygon

Draws the frequency polygon using the
histogram.

Accepts that the area of the frequency polygon
is equal to the area of the histogram.

Draws the frequency polygon using the mid-
point of each «class interval and the
corresponding frequency.

Gives reasons why when drawing a frequency
polygon, the midpoint of the interval before the
first class interval is joined to the upper
midpoint of the column over the first class
interval and the midpoint of the interval after
the last class interval is joined to the upper mid-
point of the column over the last class interval,
and the upper mid-point of each of the other
columns are joined to the upper midpoints of
the columns on the two sides.

03
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e States that when a frequency polygon is being

drawn, after the midpoint of the interval before
the first class interval, the upper midpoints of
the columns over the class intervals and the
midpoint of the interval after the last class
interval are joined, the polygon is completed by
joining the end two points along the horizontal
axis.

28.3
Represents the | @ Representing data Obtains the values of the cumulative frequency 03
relationship e Cumulative frequency column by adding the values in the frequency
between the curve column of a frequency distribution from top to
cumulative bottom or from bottom to top.
frequency of a
group of data Draws the cumulative frequency curve by using
and the the upper boundary of each class interval and
boundaries. the cumulative frequency of the relevant class
interval.
Competency — 29 | 29.1
Makes predictions | Uses quartiles | o Interpreting data Explains quartiles as the values at which a 03
after analyzing and the inter- e Introducing quartiles frequency distribution is divided into four equal
data by various quartile range and the inter-quartile parts.
methods to to interpret data range _ p ]
facilitate daily represented by Identifies the value in the [T] position of a
activities. a cumulative set of n values, when the data is arranged in
frequency ascending order, as the first quartile (Q)).
curve.

1
Identifies the value in the 5("+1)m position of a

set of n values, when the data is arranged in
ascending order, as the second quartile (Q>).

. . 2 o
Identifies the value in the Z("”)M position of a
set of n values, when the data is arranged in
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e Cumulative frequency
curve (For grouped and
ungrouped data)

e Quartiles

e Inter-quartile range

ascending order, as the third quartile (Qs).

Shows that the second quartile ((Q;) is the
median of a group of data.

Identifies the inter quartile range of a group of
data as the third quartile — the first quartile (Q3 —

Q).

Accepts that when the top 25% and the bottom
25% of a group of data arranged in ascending
order are removed, the remaining range of
values is the inter-quartile range.

Using the cumulative frequency curve, finds the
first quartile (Q;) as the value in the Gn] t

position when the frequency is n.

Using the cumulative frequency curve, finds the

second quartile (Q;) as the value in the [ln] t

2
position when the frequency is n.

Using the cumulative frequency curve, finds the
third quartile (Qs) as the value in the (3n) ™

position when the frequency is n.

Calculates the inter-quartile range by using the
first and third quartiles.

Uses quartiles and the inter-quartile range to
solve problems in daily life.
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Sets and

Probability
o Sets Draws the various ways of representing three 06
30.1 e Using Venn diagrams sets in a Venn diagram.
Competency — 30 | Uses Venn (for three sets) Describes in words the set which is denoted by
Manipulates the diagrams to e Identifying the a shaded region in a Venn diagram of three sets.
principles related solve problems regions relevant to the Represents using set notations a set which is
to sets to facilitate | related to sets. union and intersection denoted by a shaded region in a Venn diagram
daily activities. of sets and the of three sets.
complement of a set Shades a region that has been described in
¢ Solving problems words in a Venn diagram of three sets.
Shades a region that has been given in set
notations, in a Venn diagram of three sets.
Using a Venn diagram, solves problems that can
be represented using three sets.
Competency — 31 | 31.1
Analyzes the Interprets day | e The sample space of a Describes the nature of a dependent event. 07
likelihood of an to day events random experiment
event occurring to | using various (Including dependent Provides examples of dependent events.
redict future methods of events
Ie,vents. representing the | o Repr)esenting ona Distinguishes and identifies dependent and
likelihood of grid independent events.
occurrence.

¢ Representing on a tree
diagram
e Solving problems
involving dependent
events using a grid and
a tree diagram

Represents the sample space of a random
experiment involving dependent events on a

grid.

Writes down the probability of a given event
using the representation on a grid of the sample
space of a random experiment involving
dependent events.

Solves problems involving dependent events
using a grid.
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e Represents on a tree diagram, all the possible
events of a random experiment involving 2
stages of dependent events.

e States that the sum of all the probabilities on the
branches of a tree diagram is 1 (one) for each
stage.

e Solves problems involving dependent events
using a tree diagram.

Total

190
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Lesson Sequence
Content Competency Levels Number of Periods

1™ term
1. Real Numbers 1.1, 1.2, 1.3 10
2. Indices and logarithms - | 6.1, 6.2 08
3. Indices and logarithms - || 6.3, 6.4 (a part) 06
4. Surface area of solids 8.1 05
5. Volume of solids 10.1 05
6. Binomial expressions 14.1 04
7. Algebraic fractions 16.1 04
8. Area of plane figures between 231, 3.2 12
parallel lines 54

2" term
9. Percentages 5.1, 52 06
10. Share Market 53 05
11. Central limit theorem 23.6 05
12. Graphs 20.1, 20.2, 20.3 12
13. Equations 17.1, 17.2 10
14. Eqiangular triangles 233, 23.4 12
15. Data representaion and prediction 28.1, 28.2, 28.3, 29.1 12
16. Geometric progression 2.1 06
68

3" term
17. Pythagoras theorem 23.5 04
18. Trigonometry 13.1, 13.2, 6.4 (a part) 12
19. Matrices 20.4 08
20. Inequalities 18.1 06
21. Cyclic quadrilaterals 24.1, 24.2 10
22. Tangents 24.3, 24.4, 245 10
23. Constructions 27.1, 27.2 05
24. Sets 30.1 06
25. Probability 31.1 07
68
Total 190
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Instructions for the Learning-Teaching
Evaluation Process
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Competency 1:

1. Rational Numbers

Manipulates the mathematical operations in the set of real
numbers to fulfill the needs of day to day life.

Competency level 1.1: Analyses the set of rational numbers.

Competency level 1.2: Analyses the set of real numbers.

Competency level 1.3: Manipulates the basic mathematical operations in relation
to surds

No. of Periods : 03

Introduction:

P
Rational numbers are those that can be represented as q when

p and q are integers and q+0.

A set of rational numbers is symbolized as Q

Rational numbers include any fraction that is finite or recurring
and intergers.

In the denominator of a fraction that gives a finite decimal, pow-
ers of 2 or 5 or both 2 and 5 exist as factors.

In the denomenator of a fraction giving a recurring decimal, pow-
ers of one or more prime numbers that are not 2 or 5 exist as

factors.
The numbers that cannot be represented in the form.2, /3 or

P L
g are called irrational numbers.

A set of irrational numbers is symbolized as Q'.

A set consisting of rational and irrational numbers is a set of real
numbers.

A real number set is sumbolized as R.

Real numbers can be represented in a number line.

Learning outcomes relevant to competency level 1.1:

1. Distinguishes fractions which are terminating decimals from those

which are recurring decimals by simplifying given fractions

Selects fractions which are terminating decimals and those which
are recurring decimals by examining the denominator.

47
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3. Accepts that fractions of the form gwhere p and g are integers

with g £ 0, are either terminating decimals or recurring decimals.

4. States that fractions of the form gwhere p and g are integers with

q + 0 are rational numbers (Q)
5. Gives reasons for integers are also rational numbers.

Glossary of terms:

Finite decimals - g5i> ¢@® T (Pgeynl HIA0LD
Recurring decimals - &8©bn ¢@® - S@pd S
Infinite decimals - gD c@® - pelled FHFOLD
Integers - 53¢ - BlenQeuemisei
Surds - »DO&H - G

Entire surd - gdc »ie T (pupendF Cb
Rational numbers - ©8e®x s - aldAsupm eTewIBeT
Irrational numbers - qole®n @wddm - adguppT  aewIBs
Real numbers - DISSO® @30 - QuuIQWeiSsi

Instructions to plan the lesson:

Given is a learning specimen prepared to build up the subject concepts
relevant to the learning outcomes 1 and 2 under the competency level 1.1,
and enable students to distinguish finite decimals and recurring decimals
throguh exploration.

Time : 40 minutes
Quality inputs :

* Copies of the activity sheet |
» Copies of the activity sheet Il (for the game)

Instructions for the teacher
Approach : * Recall in students about the factors of a number and its prime
factors through examples.
» Asking students about the conversion of a factor instruct them to

1 1
convert fraction such as ; and Zinto decimals.

* Stating that decimals obtained from fractions may be of various
types, guide students to do the following activity to explore it.

» Divide the class into groups as appropriate and assign them the
due tasks distributing activity sheet -l to each group.
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Development of the lesson:

* Conduct a discussion surfacing the following facts and giving
opportunities to present students’ findings.

» Threre are two forms in the decimal numbers obatained by con-
verting fractions into decimals.

* The two froms are called finite decimals and recurring decimals.

* Only the powers of 2 or 5 or 2 and 5 exist in the denomenator of
a fraction giving a finite decimal.

= Recurring decimal includes powers of other prime numbers ex-
cepting 2 and 5.

« Accordingly, the finite or recurring nature of the decimal number
obtained from a fraction can be identified by examining its
denomenator.

» After the discussion distribute the second activity sheet and engage the
students in the game individually on the condition of finishing it within 5
minutes.

* In order to establish the learnt facts in students, explain with examples
that, if a fraction has factors in its denominator and numerator, such as

6
0" the denominator has to be examinied after simplying the fraction.

1

7 11
* Using the examples such as —,— and ——, when the denominator is
360 " 30 1500

power of 10, since the multiple of 10 is power of 2 and 5 only, necessary to
find the prime factor of the number obtained dividing from the power of
10.

Student Activity sheet |

[+ Of the groups of numbers A, B, C, D in the following table,
distribute among the group members the number set assigned

g ol et

o e

*Hn;'f"‘ e toyourgroup.
A 4,6,910,3,8,7,25
B | 5,610,11,8,9,7,25
C 5,9,6,8,10,12,7,25
D 3,4,6,10,8,12,7,25

* Write fractions so that each number you received is the
\ denomenator of them.
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» Decimalise the fractions you wrote (If there is no residue on
division, continue division).

* Devide all the decimal numbers your group obtained into two
categories according to their characteristics.

» Suggest suitable names for those two categories and a way to
write those decimal numbers.

* Complete the following table placing the denomenators of the
fractions you decimalised and the prime factors of those de-
nominators.

Denomenator Prime factors of Decimal number obtained
denomenator from the fraction

* Investigating with the group whether the type of the decimal
number obtained by converting a fraction can be decided by
observing its denomenator, get ready to present your finding
to the whole class.

Student activity sheet Il :

4 N
 Divide the fractions given in the folloiwng table into finite deci-
mals and recurring decimals and complete the other table insert-
ing the fractions so obtained.
You get only five minutes for this task.
2 2 5 5 7 4 5 7 3 8
5 3 7 8 12 9 21 32 4 33
B | v | 5 |3 7 | 1 1| 53| 7 | 3
50 30 81 64 360 35 40 128 120 80
Finite decimals
Recurring decimals
Awarding marks : +01 for a correct selection
-01 for an incorrect selection
\. 7
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Aszeszmant and Evaluation :

« Ascacement Criteria
s identifles two types of decimals obtalned from a glven fractlon as
finite decimals or recurring decimals,
« Accepts that there [s a relationship between the decimal type
and the denomenator of the fraction gving rise to that decimal.
» State that finite decimals are given by the fractions whose
denomenatorIs @ power of 2 er 5 or 2 and 5 while recurring ded-
mals are produced by the fractions with a denomenator that In-
chudes a prime factor except 2 and 5.
* Oassifies the decimal number given by a fraction as finlte or re-
cixTing by observing the denominater of that fraction.
* Reinforces the facts leamt by srgaging in 8 game,
+ Diract studants to the relavant exendsas of tha lesson 01st In tha tewt

book.

For your athantion..

Devalopment of the lesson:
= Taking finit= decimals and recuning decimals Into consideration

snd explaining tha raquiramants of p and g In f, onduct an

achtivity with students to introduce ratiohal rumbers.

Through an appropirate actvity, affirm In students that all Inte-
gars ara ratlonal using the characterstes of tha ratonal num-
bers.

Plan lassons appropriataly for the competency levals 1.2 and 1.3
and Implement with students.

Assessment and Evaluation:

» Direct students to distinguish a gven set of numbers as mtlonal

and Irrational numbers

= Direct shudernts to the relevant exerclses of the lesson 01st [n

the textbook.

For further reference :

hitp/Awwwoyoutube.comfwatchiv=Ksullo312BM
http:/fwwwyoutube.com/watch?v=agsl\WLgIDhE
https//www youtube.comfwatch hv=qfCnBGzy] B4
hitp:f fanamscyorstube . comywartch fv=pmyAW L Lkl-aw
hitpi/ Awww.youtube.com/watch 2v=BpBhigvi ifs
btk p:/ forana youtube_ com fwatch v=60 1EWiyZo
e/ Avwew youtube.comfwatch fv=egqatsiri
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*  http://www.youtube.com/watch?v=YWIFMfPVmkU

+ http://www.youtube.com/watch?v=sBvRIUwXJPo
*  http://www.youtube.com/watch?v=23d5itCliQ

= http://www.youtube.com/watch?v=gY5TvIHg4Vk

For the teacher only...

Conversion of a recurring decimal into a fraction ¢an be done
by the following method also

(i) 0.3
Zet X=03
X=03———(1}
(1) X10;10x=33 — (2}
(2) —(1);9x=3
X=1/3
(i) 045
Zet X=0.45—(1)
(1} X 100; 100x=45———(2)
(2} —(1); 99x =45
e
99 11
{iii) 0.16
Zet X=0.16
X=0166—— (1)
(1) X10; 10x=16 ——(2)
(2) X10; 100x=16.6 ———(3)
(3) -{2);90x=15
x=5_-3
90 18
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2. Indices and Logarithms |

Competency 6 : Uses logarithms and calculators to easily solve problems in day

today life.

Competency level 6.1: Solves equations containing powers with rational indices
Competency level 6.2: Solves equations involving logarithms

No. of periods : 08

Introduction:

Multiplication and division of powers with equal bases and simplifica-

tion of instaces such as (a™)"and {!a_ﬂ have been learnt in the previous

lessons under indices. Equations with indices are solved on the basis
that indices are equal if the bases of two equal powers are equal and
bases of two equal if the indices are equal. Using them, we can sim-
plify expression of indices of base and can be written as logarithmic
expressions where writing the base of the logarithm as log is a must.
But, when writing the powers of 10 as logarithms, using only log is a
special feature.

In multiplication, division and raising a power to a power, logarithmic
simplifications are done under three relevant rules. This lesson is lim-
ited only for problems workable without using the logrithmic tables.

Learning outcomes relevant to competency level 6.1:

1. Writes a number expressed in the form %/7in index form as aﬁ.
2, Simplifies expressions involving powers with rational indices.
3 States that if the bases of two equal powers are equal, then their
indices are also equal.
4. States that If the indices of two equal powers are equal, then their
bases are also equal.
5 Solves equations involving powers with rational indices.
Glossary of terms:
Index - ¢Bam - &g
Base - el - Sig
Power - ace - gy
Logarithm - cgoeo - LGS

Mathematics
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Instructions to plan the lesson :

p

e

With a view to imparting the ability of solving equations
with rational indices relevant to the learning outcome 5 af-
ter establishing in students the subject knowledge pertain-
ing to learning outcomes 1,2,3 and 4 an example under the
guided inquiry method is given below.

Time : 40 minutes

Quality inputs z

Copies of the activity sheet

Instructions for the teacher

Approach

.

Displaying 5° on the board, discuss with students about the power,
power of a power, powers with negative indices, base and multi-
plication and divisions of equal powers.

Display the following table on the board and complete it dis
cussing with students.

Numbat 16 3 2 81 8 64 625

As a power
e

1111111111111111

As a power of na b bR ALY
a power [2} b ) b

P! bbb bbb ) VLYY

Showing that when two powers with equal bases are equal
and theirindices are eugal and when two powers with equal
indices are equal their bases are equal, guide the students for
the following activity.

Development of the lesson :

Divide the class into groups of four and distribute one activity
sheet per group.

Give instructions to complete the table taking the given steps
into consideration and analysing the case.

At the end of the activity, give an opportunity to present students'
findings to the class.

Conduct a discussion stating that when solving equation with in-
dices, the terms on both sides of the equation should be brought
under the same base and after simplifying till there are about
two powers on both sides, the equation is solved taking into
considreation the fact that indices are equal when bases are equal
and bases are equal when indices are equal.
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Activity sheet for the Students:

-

\

£ IR L T R )
F oogar k- luy (LRI SRRSO PR, |
..... AL el s sssssssssssssssssssesas)
x=1
= Solve the following equations using what found in solving the
above equations
(i) 2*x8*=64 (iii) x* =
(ii) 3*x9=81 {iv) 4* =

* Prepare to present to the entire class the facts you descovered

.

* Observe carefully how the following equation has been solved
and discuss about its second and third steps in the group.

=16
2*= 2* ( converting to equal terms)
¥ = 4 ( equating indices because the bases are equal)

* Following the way the above equation is solved, copy the fal-
lowing problems (i) and (ii) in the exercise book and fill in the
blanks.

(i) 2*x 16 = 64
2*x 2~ = 2- (Converting to the same base)
2**~= 2~ (Rule of multiplying indices)
X +.... = ..... (equating indices because of equal bases)
x = 2 ( Solving the simple equation to get the answer)

(ii)27™ x 3 =243
(3-) x 3! = 3~ (expressing 2) and 243 as powers of 3)

when solving equations with indices.

Assessment and Evaluation:
*Assessment Criteria:
Converts into two powers where the bases or indices on both sides are
equal for solving equations with indices.
* Accepts that the equality of bases or indices of two equal powers can be

used to solve the equations that include indices.

*» Solves equations with integral indices
* Solves equations with rational indices
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* Learmns by finding facts under guldance
» Direct students to the relevant exercises of the lasson 02nd In the textbook,

For your sttmmiion..

Dwvalopmant of tha [eason :
* Plan and implement with students appropirata activitles to simplify

logorfthanic expressions and solve logartthmic equations relevant to com
petency level 5.2 without using logrithamic rules related to the power of a
power and logarithamic tables.

Aszeszment and Evaluation:

*

After stabllzing the concept of solving equations, direct the students to
solve equations with such mtlonal Indices.

Asslgn to students solving logarithamic equations and simplification of
logarithamic expressions without using logarithamic mbles.

Direct students to the relevant exerdses of the lesson 02nd In the text
book,

Get the students to refer to the problemns that Include expressions with
Indicas, aquations with Indices, Kgarthamls expressions and logarithamic
equations In the past mxaminlation papers.

For fusther referanca:

= frttpe/ A you tube. com fwatch P UGmvIC_pk

& bt i youriu b comyfwarbeh Py IRBOZ Lg Epd

* httpy/www youtube. comfwatch PesuggDBmwlyc

= hrttpy/fwwew.youtube, comywatch Pyv= | 04w OGO NTE
* hitp:/fwrarwyautube.comfwatch hv=qFFhd L2 2D

= hitp:ffwwra.youtube. com,watch Pr=xsFHTHPMS]

* hitp/ s youtube. comfwatchtv=TMmxIZa{gel
+ hitpoffwanw yourhaba. com fwabch Pv=yEfods D1HDw
= it p=f Farnw yolrtuh e, eom fwa boh PP OVIZ4 Oas

» hitpy/ fwwwiyoutube,.comywatch?ve Rha)XX5PbsuQy

* hrtip: S ferwnne yorhube. com fwarich = Ke2iHd e Tiigwr

& Ity fwmane yourbu Be camyfwatehihv=og AT TAOEBD
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03. Indices and Logarithms 1T

Competency 6 Uses logarithms and calculators to easily solve problems
in day today life'
Competency level 6.3: Facilitates simplifications by using logarithm
Competency level 6.4: Uses the scientific calculator to solve mathematical prob
lems including problems involving trigonometric ratios.
No. of periods 1 06
Introduction

The logarithmic table is prepared from the decimals obtained
as the indices of the powers when the numbers from 1 to 10
are expressed as powers with base 10

The characteristic of the logarithm of a negative value when it
is less than 1, 0 when that number is between 1 and 10 and a
positive value when it is 10 or greater than 10.

The mantissa of a logarithm is always a positive value

When indicating a logarithm with a negative characteristic ,it
is written as follows to show that only the characteristic is
negative e,g: The standard form of 0.05673 is 10? x 5.673 and
its logarithm is, -2 + log 5.673 = -2 + 0.7538, It is written as
2.7533 and read as two bar point seven five thee eight.

If logarithms with negative characteristics are subjected to basic

mathematical operations it is simplified in a way similar to
simlplification of directed numbers.

Mathematical problems can be solved easily using logarithms
Scientific calculator is a device that is used to simplify
mathamatical problems easily

Scientific calculator has a more complex key board than that of a
normal calculator

: [shift) [, [sin} [cos) [fan} Isin”], [tan”], [cos”]
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Learning outcomes relavant to competency level 6.3:

1. Writes the characteristic of the logarithm of a number between 0
and 1.

2. Adds logarithms with negative characteristics.

3. Subtracts logarithms with negative characteristics .
4. Multiplies a logarithm with a negative characteristic by a whole
number.

5. Divides a logarithm with a negative characteristic by a whole num-
ber.

6. Using the logarithms table, simplifies expressions of the form o™
where o is a decimal number and m is a whole number.

7. Using the logarithms table, simplifies expressions of the form =/
where g is a positive decimal number and m is a whole number.

8. Using the logarithms table, simplifies expressions of the form
g a~xb
a :;{('E and

c
and m and n are whole numbers.
9, Uses the logarithms table to facilitate simplifications when solv-
ing other mathematical problems.

where g, b and c are positive decimal numbers

Glossary of terms:
Scientific notation - BemslEm gomme -  elgherapaps GROIG
Logarithm - ChomDae - LGN
Characteristic - pYemseme - #Apddflwely
Mantissa - ¢@Ema - GFDEGmUEH
Bar - BgB - NifGasr(
Scientific calculator - BemslEn cene - sigkgnawpaps sarismel
Key - @pd - &l
Real numbers - 2O e@m0 - Qul  eIemTSENT
Instruction to plan the lesson :

Given below is an example designed under the guided inquiry method to
develop in students the subject concepts relevant to the learning outcome 1
under competency level 6.3
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Time: 40 minutes

Quality inputs :

* Copies of the activity sheet

Instructions for the teacher:

Approach

Display a number between 1 and 10 and a number greater than
10 on the board and discuss about their logarithm, characteristic
of the logarithm and mantissa with the students.

Recall how the logarithm, its characteristic and mantissa were
obtained in a number greater thanl.

Engage students in the following activity to make them identify
the logarithm, its characteristic and mantissa of a number be-
tween 0 and 1 are obtained.

Development of the lesson:

Group the students as appropirate and give one copy of the stu
dent activity sheet to each group.

Get the students to complete table 1 in the activity sheet while
they are engaged in the activity. Afterwards, lead a discussion
with students to explain the facts given below. Meanwhile give
guidance to complete column D.

Characteristic of the logarithm of a number between 0 and 1 is
negative.

Since the mantissa is positive, the negative character of only the
characteristic should be shown.

Writing —2....., 2.... indicates that only 2 is negative

2.... isread as bar two
Characteristics can be obtained from the scientific notation as
well as the number of zeros coming after the decimal point of the
number.
The characteristic of a logarithm of a number between 0 and 1 is
derived by the number of zeros coming after decimal point.
While the students complete table 2 in the activity sheet, give
guidance necessary and do the assessment
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Acticity sheet for the students:

Ay WY

" - Pt
-

G . -

“

Copy Table 1 given below in your exercise book.

A

B

C

D

Number

Scientific Notation

Logarithm

Characteristid

Mantissa

Logarithm

3752

3.752x 10°

3

5742

375.2

3.752x 107

2

5742

37.52

3,752

0.3752

0.03752

0.003752

* Get all of the groups together and complete only the columns B

and

C of the table

» See whether there is any relationship between the scientific
notation of a number and the characterisitc of its logrithm

* Observe the features of the characteristic of the logarithm
belongingin to a number between 0 and 1 and a number greater
than 1.

» Discuss in the group about amother method to obtain the char-
acteristic of the logarithm of a number.

* Discuss in group about the problems arising when the charac-
teristic and the mantissa of the logarithm of a number between
0and 1 are written together.

» After completing table 1, present the facts discovered by group
at the discussion led by the teacher.

* Copy table 2 in your exercise bock and complete it using the
facts you understood through the guidance of the teacher.

Number

Logarithm

0.00873

0.0104

0.0005321
0.004972

0.759

0.9999

* Suggest an easy method to get the characteristic of a logarithm between

Oand1

7
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Assessment and Evaluation:
» Assessment criteria.
+  Writes the charactersitc of the logarithm of a number between Gand 1 In
the sdentific notation.

= Accepts that of a logartith of 8 number betwesn 0 and 1, the charactenistic
Is negative and the mantlssa Is pasitdve.

*  Writes the characteristic of the logarithm of a number betweean 0 and 1
wing the number of zeros after the decimal point

» Writes the logarithm of a given number between O and 1.

= Lses strategles logically for comect communication.

» Direct the students to the relevant exercises of the lesson 3rd in the text
book.

For your attention:
Devalopment of the lesson:
. Design and Implement with shudent approplrate activites
to develop the abliity of finding powers and roets of num
bers less than 1
. Through activitles develop In students the abliity of
simplification of numbers ncluding powers and roots
. Promote n students the abllity of schving other mathemat]
tal problems drawing attention to the use of kgarthmic
tahles.
. Plan and Implement with studants lessons flor leaming out
comes related to logarthms under the competency leval
EA4 also as approplirate,

Assgzsmant and Evalustisn:

] Direct students to simplify expresslons that Include num
bers with powers and roots

. Direct students to soha mathematical problams that they
ncountar In other oosations such as thoas underthe thama
reasurerent using loganthms.

= Direct students to the relevant exerclses in the lesson 3rd
In the text book.
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4. Surface area of soild objects

Competency 8 : Makes use of a limited space in an optimal manner by
nvestigating the area

Competency level 8.1: Investigates the surface area of various solid objects
inthe environment.

Number of periods: 04

Introduction:

The surface area of a right pyaramid with square base is equal to
the sum of the areas of the square which is the base and areas of
the four triangular faces.

The surface area of a right circular cone of base radius 'r and s
lant height 'I' is equal to the sum of the area of the circle at the
base and the area of the curved surface. Thus the surface area of

the cone is given by .

The surface area of a sphere of radius r is given by

Learning outcomes relevant to competency level 8.1

1. States that a square based right pyramid has four triangular faces apart
from the square base.

2. Shows that the surface area A of a square based right pyramid with
side length of the base equal to a and perpendicular height of a
triangular face equal to his given by A = a* + 2ah.

3. Calculates the surface area of a square based right pyramid using the
given data.

4. Calculates the perpendicular height of a triangular face when the length
of a side of the square base and the altitude of the pyramid are
given.

5. Solves problems related to the surface area of square based right
pyramids.

6. States that a right circular cone is a solid object consisting of a curved
surface and a flat circular base.

7. States that for a right circular cone, the straight line passing through
the apex of the cone and the centre of the circular base is
perpendicular to the base.
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8.

10.

11

12.

13.

14.

15.

16.
17.

18.

Glossary of tems:

Accepts that the radius of the sector that forms the cone is equal to the
slant height of the cone.

Accepts that the arc length of the sector that forms the cone is equal to
the circumference of the base of the right circular cone.

States that the surface area of the curved surface of a right circular cone of
base radius r and slant height / is prl.

Shows that if the total surface area of a right circular cone of base radius r
and slant height/is Athen A =pr’+ prl.

Calculates the surface area of a right circular cone using the given data.

Calculates the surface area when the perpendicular height and the base
radius of a right circular cone are given.

Solves problems related to the surface area of a right circular cone.

Recognizes that for a sphere of radius r, the surface area A is given by A =
4pr2.

Calculates the surface area of a sphere when its radius r is given.
Calculates the radius of a sphere when its surface area is given.

Solves problems related to the surface area of a sphere.

Square shaped - @O0 - FFJ 6UIQEUTes
Traingular shaped - Soewmienimod - (p&Camenil eugauTeT
Circular shaped - De¥momad - allL eugeuTem
Area - Bbwden - ugliueney
Surface area - dd BBodEs - Gumurliuerea]
Right pyramid - ey Bo®Ow - @FmIFGnIDUSLD
right circular cone - &0 S oD - GFelauLdéamiby
Sphere - ewdcw - Gamemb
Perpendicular height - E®2 ce - QemIGsHHWTLD
Slant height - ee ¢ - gmul 2wy
Radius - ade - ST

Curved surface - O saEdw - euemen Guopuyiiy
Circumference - o83 . ufigl .

Prism - Bdeo . oiflud
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Instruction to plan the lesson:

given below in an example prepared under the guided inquiry
method to achieve the learning outcomes belonging to the
competency levels 1 and 2.

Time : 40 minutes

Quality inputs:

* The right pyramid available in the mathematics laboratory or one made
by the teacher

» Copies of the activity sheet

» Four solid right pyramids with a square base with measurements marked.
( 1 for a group)

Instructions for the teacher.
Approach:

* The pyramids that are symmetrical around the axis belong to right pyra
mids. Show the square based right pyramid to the students and discuss
about the faces.

* Draw the shapes of those faces on the board and lead a discussion on
their area. Remind that the area of a square = 2x length of a side and area

of a triangle =% X base x perpendicular height

Development of the lesson:

» Divide the class into groups as appropriate and give each group an activity
sheet and a pyramid

* Engage the students in the activity

» After finishing the students' work, ask how the surface area of the given
pyramids can be obtained.

* If Ais the surface area of a right pyramid where a is the length of the edge
of the square base and h is the perpendicular height of a traingular face,

direct students to find a common formula to find A.

» Discuss that the formula A=a?+2ah is derived.
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Activity sheet for the rtudents:

-
ﬁ _ Your group k provided with a pyramid In which the length of a slde of i

r_}'-_-;.r.;_ﬁ_f. , the square base and perpendicular helght of a traingular face are marked.

Ny it Find the area of the square base

Find the area of a triangular face

Find the area of the four tringular faces

Find the surface area of the right pyramid given toyou

Get ready to present your findings

e J

Assgsmmant and Evalustion

= Assessment Criteria:
» Acrcepts that a square-based right pyramid Is made up of 8 square
face and four similar triangular faces

* Fireds the area of the square base

s Finds the area of tlangular face

= Stabes that the srea of the square-based right pyramid & equal to the
sum of the area of the square base and the total of the areas of four
trinaguiar faces around.

= Carries out cakeulation using th fact that the surface area of 3 square-

bated right pyramid s given by 2 + 2,4 where "2’ s the length of a
slde of the base and 'h" s the perpendicular helght of a triangular
Taca,
= Hrect the studernts to the relevant exerclses of the lesson 4th In the text baok.

For your sttention...
Devalopmaent of the: lesson:

= Plan and implement with students, suitable learning teaching strategies to de-
velop leaming owtcomes from 3 to 18 related to the competency level 8.1

Aszeszmunt and Evaluation:

* Direct the students to the relevant exercises of the lesson 4th in the text book.

For furthar reforanca:
v, - ttlp!fwwwlhmdmmghﬂhﬂbm—mﬂm—p-m
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05. Volume of solid objects

Competency 10: Gets the maximum out of space by working critically with respect to
volume

Competency level 10.1: Explores the volume of various solid objects

Number of periods: 05

Introduction

The space occupies by a solid object is known as its volume. In objects of uniform
cross section such as prisms, cylinders and cuboids, the volume can be found by
the product of the area of cross section and the height. The volume of a right
circular cone of base-radius 'r' and perpendicular height 'h' is given by the formula

1
v= Eﬂrzh . When 't and 'h' change, the volume of the cone too changes. By the

difference between the volume of a cylinder of radius 'r' and height '2r', it can be

4
shown that the volume of a sphere of radius 'r' is 5,"2 . The volume of a right

1
pyramid with a square-base of side 'a' and perpendicular height 'h' is 3 the volume

of a cuboid with a square-base of side 'a' and height 'h' and it can be found by the

1
formula v= Eazh . This lesson aims to solve problems related to the volument of the

solid objects pyramids, cones and spheres.

Learning outcomes relevant to the competency level 10.1

1. States that for a right circular cone, if the base radius is r, the perpendicular
height is h and the volume is v, then v= %nrzh

2. Calculates the volume of a cone using the given data.

3. Explains the change that occurs in the volume of a right cone when its
radius r and its height h vary.

4, Solves problems related to the volume of a cone.

5. Discovers that the volume of the circumscribed cylinder of radius r and

height 2r can be obtained from the sum of the volume of the sphere of
radius r and the volume of a right cone of height 2r and base radius r.

Develops the formula v = gzrr3 for the volume v of a sphere of radius r.
Calculates the volume of a sphere using the given data.
8. Solves problems related to the volume of a sphere.
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9. Discovers that the volume of a pyramid of perpendicular height A
and square base of side length a is 3 the volume of a square based
cuboid of height # and side length c;f the base a.

10. Develops the formula v = %a’h for the volume v of a pyramid of
perpendicular height h with a square base of side length .

11. Calculates the volume of a square based pyramid using the given data.
12,  Solves problems related to the volume of square based pyramids.

Glossary of terms:
volume -
Cohe -
Sphere -
pyramid -

Perpendicular height - c®& ¢es

Instructions to plan the lesson:

880D
oEnd
eadEs
BoBoo

& RMEUETEY
FaldL

Gxmemd

Fnlb LI 1D

AL 2 TR ¥ ) )

\-from 1to 8 in students.

( Given below is a examplar lesson plan designed to use the guided inquiry method
with a view to achieveing the learning outcomes 9 and 10 of the competency level
10.1. Before that, adopt other suitable strategies using the equipment in the
mathematics [aboratory to reinforce subject matter related to the learning outcomes

Time: 40 minutes

Quality inputs:
= A cuboid

* The transparent square-based pyramid provided to the maths laboratory ora
right pyramid made by the teacher.

* The equipment {(made by connecting a pyramid with a cube) available in the
maths laboratory or a hollow cuboid and a pyramid with identical square-

bases and equal heights made by the teacher.

* Copies of the activity sheet

* Fine sand in sufficient quantities

Instructions to the teacher:

Approach:

* Remind how the students found the volume of the objects such as cuboid,
cube, rpism, cylinder and cone which they have learnt before.
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Development of the lesson:

* Using the transparent right pyramid taken for the teacher demonstration, make
the students well aware about the perpendicular height of the pyramid.

* Take a square-based cylinder of height 'h' and a side of the base 'a' and a
square-based cuboid of height 'h' and a side 'a'. Fill the pyramid completely
with find sand. Then empty the sand into the cuboid. Through this teacher
demonstration convince students that sand fills upto about  the height {Math
ematics laboratories of some schools may have a special piece of equipment for
this demonstration).

= Distribute the activity sheets and engage the students in the activity.

= After completion of the task elicit answers from the students to highlight that the
volume of a square-based right pyramid of base side 'a' and perpendicular height
'h' givenby v = %ﬂzh

Acitivity sheet for the Students:

4 “
= Complete the following activity sheet using your observation

Yokl e * If 'a' is the side of the square base of the cuboid and 'h' is the height to
which sand is filled, what is the relationship between 'x' and 'h'?

= Using the relationship between the volumes of the two solid objects you
obtained , write the volume of the pyramid in terms of 'h' and 'a’

* Accordingly, construct a formula for the volume 'v' of a right pyramid whose
side of the square base is 'a' and perpendicular height is 'h'

Assessment and Evaluation:

* Assessment criteria:

* Demonstrates what is meant by the perpendicular height of a right pyramid

* Derives a relationship between a cuboid and a pyramid whose bases are

identical squares and perpendicular heights are equal.

* If the side of the square base is 'a’ and perpendicular height is 'h' and
volume of the the pyramid is 'v' constructs accurately an expression for
the volume of a right pyramid with a square base.

* Acts coorperatively within the group

* Does calculations related to the volume of a pyramid

* Direct the students to do the relevant exercises in the lesson 5th in the text
book
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For yaur etenton..
Dovmiopment of the lesson:

= Offer an opportunity for the shudents to find that the volume of a cone Is given

1
byv = Eim"'i and to soive problems using the equipment avallable In the
mathematcs laboratory.

* Irvolve the stcdanmb I the acthity wlirgg the odiveler and oo ta find thet the wil

ume of a sphera s ;l-""‘ .

Aszeszmant and Evalustlon:

+ Diract tha students to work out the relevant exercsas of the lesson 5th In the
text Boolk.

¢  hitp:/fwwecyoutubas. comfwatchtrlal 52vg 7108
= hitp/ A youtube. comfwa toh P RWMVecqRRG
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6. Binomial Expressions

Competency 14: Simplifies algebraic expressions by systematically exploring
various methods

Competency level 14.1: Determines the cubes of binomial expressions

Number of periods: 04

Introduction:
We have identified that a binomial expressionis a sum of two algebraic terms.
The third power of such a binomial expression is the cube of it. Thus

(x+y)'.(a=b)",(x+s),(sx~1)' are cubes.

In instances such as simplification of algebraic expressions, the cubed terms
such as these need to be expanded. In this lesson, a general expression is
derived to expand cubes and it is used to find the cube of various binomial
algebraic expressions.

Learning outcomes relevant to competency level 14.1:

1. Recognizes x® + 3x%y + 3xy? + y° as the expansion of (x + y)°

2. Expands cubes of binomial expressions of the form (x + 5)°.

3. Recognizes x3 - 3x%y + 3xy? — y® as the expansion of (x - y)°

4. Accepts that the expansion of (x - y)® can be obtained by substi-
tuting (-y) for y in the expansion of (x + y)?

5. Expands cubes of binomial expressions of the form (x - 5)

Glossary of terms:

Binomial expression - {8e¢ ez - FGOILUYS GoTansu
Term - e - 2 miy

Expansion - edend - alfley

Power - Acs - augy

Squared - OYwBdw - UJ&&LD

Cubed - sxnd8no - Sed

Instructions to plan the lesson:

A specimen individual activity designed to develop the subject concepts

related to learning outcomes 1 and 2 under competency level 14.1 given
below.
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Time : 40 minutes

Quality inputs:
* An enlarged copy of the activity sheet
= Cellotape

Instructions for the teacher:

Approach:
* Emphasize to students that since

@ =d*xa
Y =y'xy
it can be written that  (x+y)’ = (x+y) x(x+y),
= Also, get expressions such as,

(.1c+y)2 = xz+2xy+y1
(x—y) = Z-2xp+y

(x+3)' = 2—6x+9
s Show that a{b+¢c) =ab+ ac

Development of the lesson:

= Either write or display a magnified copy of the activity sheet to be
com pleted given in annex 1 on the blackboard.

» Direct the students to copy the activity sheet and complete it.

* Analyse and discuss about the coefficients and signs of terms ob
tained by the expansion of (x+y)?

* Expalin that the cubes of other terms can be directly obtained using
the final result of the expansion of (x+y)*with four terms.
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Activity sheet for the Students:

c -0 G =EH Y e b
:_:L&;Eﬁ Y G )x+7%)
T (T R, (— )
S e LR +
(X YP = et F e F orrveeerrreiean

* Taking into consideration the four terms obtained from (x+y),
complete the following.

(I} @D) = e ' verernenenend 3 SO
() M8 = e e F reeeerersessanes
(i} P+ = e F e F verernrereriens
(V) (a+2) = & +34°x243x....x3* +3
V) G+3) = S 468+, S S
(Vi) (x+2)) = ooreernneeresmennens ' rveeneerennns F ervvenrenseneens
X (Vil) (x+5)° = e F e, F vrenersereereens )

Assessment and Evaluation:

» Assessment Criteria:

* Obtains the cube of (x+y) by expansion

* Becomes mindful about the coefficients and signs of the four terms re
sulted by cubing

* Identifies »* +322y+3x° + y° as the expansion of (x+y)’

» Writes the cube of other two algebraic terms of coefficient 1 using the
expansion of (x+y) .

* Writes the cube of an algebraic term of coefficient 1 and a positive num
ber

» Direct the students to work out the relevant exercises of the lesson 6th in the
textbook.

For your attention....
Development of the lesson:

= Using an appropriate method discuss with students the fact that the expansion

of (x-»)’ Is x* -3x*y+3xy* — »* In relation to the learning outcome 3.
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» In relatian to the learning otucame 4, shenw that substituting () fary n [+ v,
the expansion of (x - v an be obtained.

* |n relatlon to the kearming cutcome 5, engage students in sultable exerclses of
finding the cube of expressions llke (x - 5)* and reinforce learning.

Aszesmment and Evalustion:

= Direct the student=s to do the rek=vant exercises of the lesson 6th Inthe text boolc

For further efernee
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07. Algebraic Fractions

Competency 16: Explores the various methods of simplifying algebraic
fractions to solve problems encountered in day to day
life.
Competency level 16.1: Manipulates algebraic fractions under the operations of

multiplication and division.

Number of periods: 04

Introduction:

In grade 10, students have learnt additon and subtraction. Competency level 16.1
aims mastering of multification and division of algebraic fractions. Multiplication
of algebraic fractions can be done in the same way the common fractions are mul-
tiplied. If the deneminator and numerator of each algebraic fraction can be factorised,
they are separated into factors. Later simplification can be done by dividng the
denomenatior and numerator by the common factos if any. As is done in dividing a
common fraction by another common fraction, when dividng an algebraic fraction
by another algebraic fraction, division can be conberted to a multiplication by mul-
tiplying the first algebraic fraction by reciprocate of the second fraction (divisor)
followed by simplification as is done in multiplication.

Learning outcomes relevant to competency level 16.1:
1. Multiplies algebraic fractions with algebraic terms in the numerator or in the
denominator or in both the numerator and the denominator.

2. Multiplies algebraic fractions with algebraic expressions in the numerator or
in the denominator or in both the numerator and the denominator.

3. Finds the reciprocal of an algebraic fraction.

4, Divides algebraic fractions with algebraic terms in the numerator or in the
denominator or in both the numerator and the denominator.

5. Divides algebraic fractions with algebraic expressions in the numerator or in
the denominator or in both the numerator and the denominator.

6. Simplifies expressions of algebraic fractions.
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Glossary of terms:

Denominator - ©0® - ugd

Numerator - GO - Ganed

Common Denominator - ewag ®Sc - QurgIiLG &

Least Common multiple - z8® ew®ig Qes6 - QUITSHIDL EIGSHEHeT HMLg
Reciprocal - 5083 e - B&jwry

Multiplication - Qe 80 - Qu(H & H6D

Division - eRE¢® - UGBHH60

Algbraic fractions - 88w ©0I® - oIlsrsaisn Ui sen

Instructions to plan the lesson

A exemplar lesson plan based on the lecture-discussion method to help students
to achieve the learning outcomes 1 and 2 of the competency level 16.1 is given
below.

Time : 40 minutes

Instructions for the teacher:

Approach:

Remind and discuss about the multiplication of two fractions giving rise to a
single fraction including the instrances where there are common factors in
the numerator and the denomenator.

Discuss the factorisation of algebraic expressions.

Development of the lesson:

lllustrate with examples the multiplication of algebraic fractions. Start the

simplification from simple steps.

. xJ n 0.2
Examples: @ 55 (E)a 2%

Discuss problems that involve simplification by factorisation of the algebraic
expression in the denomenator or numerator when multiplying algebraic frac-

tions. 2% -6 1
Examples: (i) X

3x x-3

Review the process that should be followed in muptiplying algebraic fractions.
State that, when multiplying two algebraic fractions, it is done in the same way
by which two common fractions are multiplied, denomenator and numerator of
each fraction are factorised if possible, and if there are common factors in the
denomenators and the numerators they can be removed by division.
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Assessmeant and Evaluation @

» Assassmant critaria:

* Observes the common factors Inthe denomenators and numerators of alge
beaic fractions.
* Points out the rekationship between the process of multiplying algebraic frac
tHons and the process of muliphying common fractons
» Shows that whan multiplying twa algabralc factions, tha commaon factors of
the numerators and denomenators can be removed by dividing by them.

« Multiplias two givan algabrale fractfons comacthy.
» Participates in digtussions.

= Direct the students to do the relevant exercises of the lesson 7th In the text
bk,

For your attamilan..
Development of the lesson:

» Adopt sultzble strategies to Instill the subject matter related to leaming out
comas 34,5 and B In studants.

Asssssmant ond Evolustian:

« Direct the shudents to do the relevamt exerclses In lesson 7 of the textboak.
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8. Plane figures between parallel lines

Competency 23:

Makes decisions regarding day to day activities based on
geometrical concepts related to rectilinear plane figures.

Competency level 23.1: Finds relationships between the areas of parallelo grams

and triangles that lie between the same parallel lines.

Competency level 23.2: Uses the relationship between the areas of triangles on the

same base when making decisions

Number of periods: 12

Introduction

The simplest closed figure that we encournter in plane geometry is the triangle.
The congruent plane figure, lamina are invariably equal in area. But, we cannot say
that, plane figures that are not congruent are not equal in area. Though not con-
gruent, the equality in area of the triangles and parallelograms lying on the same
base between the same parallel lines can be given as examples.

This section covers the identification and usage of the theorems stating that "the
parallelograms lying on the same base between the same pair of parallel lines are
equal in area and the area of a trinagle lying on the same base between the same
pair of parallel lines half the area of the parallelogram and proof of riders.

Learning outcomes relevant to Competency level 23.1:

1.

Names triangles and parallelograms on the same base and be
tween the same parallel line

. Identifies the theorem, “Parallelograms on the same base and

between the same parallel lines are equal in area”.

. Verifies the theorem, “Parallelograms on the same base and

between the same parallel lines are equal in area”.

. Performs calculations using the theorem, “Parallelograms on

the same base and between the same parallel lines are equal
in area”.

. Proves riders using the theorem, “Parallelograms on the same base

and between the same parallel lines are equal in area”.

. ldentifies the theorem, “If a parallelogram and a triangle stand on

the same base and are between the same parallel lines, then the
area of the triangle is half that of the parallelogram”.
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7. Verifies the theorem, “If a parallelogram and a triangle stand on
the same base and are between the same parallel lines, then the
area of the triangle is half that of the parallelogram”.

8. Performs calculations using the theorem, “If a parallelogram and
a triangle stand on the same base and are between the same parallel
lines, then the area of the triangle is half that of the parallelogram”.

9. Proves riders using the theorem, “If a parallelogram and a triangle

stand on the same base and are between the same parallel lines,
then the area of the triangle is half that of the parallelogram”.

Glossary of terms:

Parallel lines - e®iinHs ot@o - FwMHHIsS BaTHE6N
Theorem - gelun - Gappw
Paralleogram - e®isigdoggw - @enemByL

Area - Bbodca - ugliueney

Same Base - OO g1l - @By o

Triangle - Bewniess - W&Bsmenf

Instructions to plan the lesson:

A exemplar lesson plan based on a teacher-guided group activity to develop the
subject concepts relevant to learning outcomes 1, 2 and 3 under the competency
level 23.1 is given below.

Time: 40 minutes
Quality inputs:
* Required number of copies of the activity sheet

e About 5cm x 5 cm oil papers

Instructions for the teacher:

Approach:
. Draw several parallelograms on the board and discuss how the area
of them could be found.
. Discuss how the fact that coinciding plane figures are equal in

area can be used in this regard.
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Development of the lesson:
* Introduce the theorum "the parallelograms lying on the same base be

tween the same parallel lines are equal in area.
* Group the students as appropriate
= Distribute a student activity sheet given in annex 1 and an oil paper to

each group.
= At the end of the activity, discuss about the verification of the theorem
with the students.

Activity sheet for the Students:

4 b
f& r * Name the two parallelograms in Figure 1.
T ) 4 F D E C
N k)
A B
Figure 1

* Copy Figure 1 to an oil paper.

= By coinciding the trinagle BEC in the copies figure with the
triangle ADF in the above figure, confirm that the triangles
BEC and ADF are equal in area.

* Fill in the blanks below, show that the theorem learnt above is

correct.
BEC=....coivnnirniennas {According to coincidence)
BEC + ABED = ......ccccvecumnnee + ABED (Noticeable}

....................... = .vicceeeeeseeenenennnnn | @CCOTding ot the figure)

A B

Figure 2
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* Agure 2 shows several parelielograms drawn between the
sama palr of paraliel Mnes,
»  LUsing the figurs, camglats the table gven.

Parelielogram Area

»  Write the conchuskon that can be drewn according to the com
platad tabla.

Axsezsment and Bvaluation:
» Aggaasrient criteria E
+  |dentifies the parallelograms hying on the same base between
the same pair of parallel lInes.
+  Veriflas that tha prarallalograms lying on the same base ba
twesn the ame pair of paraBsl lines are eguzl In area
+  Acvapts thet the parallskograms lying on the same basse betwean
the same palr of parallel lines are equal In area.
+  makes cormect declslons based on data
+ Presants ldeas Ingicalhy
= Direct students to the relevant exercises of the lesson 08th In the
i book.
For your sthantion...

Davalopmant of tha lessan:
+  Plan a specimen lesson with teacher demonstrations for leaming

outcomes 4 and 5 relevant to completency level 23.1

+«  Plan legsons with student acthvitlas for leaming autcomes 5,7,8
and ®

+ Accordingly plan lassons for tha compatancy level 23,2 as appro
priate

Assasemant and Bvaluation:
= Direct students to the rekevant exercises of the lesson 08 th in the
taxt book.
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9. Percentages

Competency -5 : Uses percentages to make successful transactions in the
modern world

Competency Level 5.1: Uses percentages when making transactions in installments
Competency Level 5.2: Makes transactions by comparing interest schemes

Number of periods: 04

Introduction

A Loan can be paid in installments. Paying loan amount per month
has to be calculated. Monthly interest is calculated based on the
interest rate. Under reducing balance method interest is calculated
ignoring the paid loan amount. Considering the loan amount paid in
amonth as a unit, interest is calculated for few units. Accordingly if
the number of installments are 'n', the number of months the inter-

n
est to be paid can be calculated as follows; 5(" +1) . Theinterest

to be paid during the relevant time period is calculating using this
equation. considering all above facts, monthly installment is calcu-
lated by dividing the summation of the loan amount and total inter-
est by number of installments.

Compound interest is calculated considering the the summation of
initial amount and first term interest as the initital amount for the
next term. Consumer gets more benefits from compound interest

than from reducing balance method. Compound interest is disad-
vantageous for borrowers.

Learning outcomes relevant to competency level 5.1:

1. Gives examples of situation where payments are made in installments.

2. Calculates the interest considering the monthly amount based on
the reducing balance.

3. If the number of installments for a loan amount is n, calculates the
number of month units for which the interest needs to be paid,

by using the formula %(n+1).

4. Calculates the interest considering the number of installments based on
the reducing balance.
5. Calculates the total amount that should be paid to be free of the loan.
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6. Calculates the value of an equal monthly installment by considering
the total amount that needs to be paid.

7. Finds the interest rate charged for the loan amount when the value
of an equal monthly installment is given.

8. Analyses practical situations where the reducing balance is used.

Glossary of terms:

Reducing Balance - 80 edee - GophasGFaoab LH

Compound Interrest - &3 eeBw - gl eulip
No. of monthly units - ®ses Sz Vev2 - WLTFH VGBS sTeRIHNEMS
Instalment - DoBma - H6UEnET

Instructions to plan the lesson:

After reinforcing first learning outcome of competency level 5.1, to de
velop subject concepts related to learning outcomes 2 and 3, following
learning specimen is prepared with group activities and lecture-discus
sion method.

Time: 40 minutes

Quality inputs:
* Copies of the activity sheet

Instructions to the teacher:

Approach: * Lead a discussion presenting a problem such as "Find the inter-
est to be paid at the end of the month for a loan worth of Rs.5,000
at 2% interest rate" and reminding students that similar prob-
lems were solved in previous calsses. Monthly interest can be

2
calculated as SOOOXE = Rs.100.

¢ Show that the interest can be calculated even for few months or

years adopting this method.
Development of the lesson:

* Group the student so that each group consists of five students
and provide a copy of part | of the ativity sheet to each group.

e Give instuctions for part | of the activity sheet as follows:

* "Aman borrows Rs. 5,000 at 2% monthly interest under the con
dition that the interest is calculated only for the balance amoun(t

and to repay the loan in 5 monthly installments".
* Accordingly, direct students to fill the blanks in the activity sheet
to find the total interest.
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*  Write down the inforation in the activity sheet- Part | and fill the
blanks accordingly to the students' information.

* Explain the process of calculating the total interest. State that
Calculation of interest for the payable balance amount is reduc
ing balance method.

¢ Explain that according to part |, calculation of interest is
difficult when the number of installments is large and distribute
part Il of the activity sheet among groups suggesting to learn
another method for that.

¢ Provide following instructions after distributing part Il.

¢ Stating that the first question is considered and the protion
of loan amount (capital) pays in a month is

5000
B Rs.1000 | discuss that since this amount is consid

ered as a unit and the interest per unit which is Rs.1,000 is

2
IOOOXE = Rs.20 direct students to fill the blanks.

¢ After defining a unit, ask students the monthly installment and
the loan amount.

¢ Explaining that the interest for each month can be calculated by
multiplying number of units of the month by the interest per unit,
direct studnets to fill the blanks in part Il of the activity sheet.

¢ Writing down it on the black board, while discussing with stu
dents confirm that the total interest payable is eugal to that of
the first method.

¢ State that to get the total interest, the total no. of monthly units
has to be multiplied by the monthly interest 15x20 = Rs.300 .

* Explain that the addition of monthly units is 5+4+3+2+1 = 15.
Accordingly, the number of monthly units within six months is
6+5+4+3+2+1 =15 and
within 12 installement the number of monthly units is
12+11+10+9+8+7+6+5+4+3+2+1=78 and emphasize that it is

n
easy to get these easily by E(n + 1) and using the equation

n
E(G + l) that you leant in lesson arithmatic progression.
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Activity sheet for the Students:
. rl‘ip’q' » Part|
- e --d-_f‘_'rﬂ.l
e * Fill the blanks in the below table.
Instaliment Amount Monthly interest Interest
Payable for the balance
amount
2
5000x —
1 5000 X 100 100
4000 4000x——
2 100 80
3| e 3000x—— | e
L T I X emvvrerersener | eeesssesssesssesenenes
L 2 T I 5> GO
Totalinterest | oo
Partll
* Fill the blanks in the below table.
Installement Amount Monthly Interest per Interest
Payable Units Monthly unit
1 5000 5 5 x 20 100
2 4000 4 4 X e 80
3 3000 3 K T S
N o Howmme | eemeem
T N T Howmme | eemeem
No. of )
monthly units Total interest | ...
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Aagranent and Evalustion:
s fAssegcment criteria:
* Show that, If tha no. of Installmants k 'n' the numbar of months

tha interast payebls months Is aqual to %{n+1}.

» State that it [s important to know how to caleulate total Inberest
based on the redudng balance method.

« Calcubate the kan amowrt and total irterest based on reducing
balance method.

= [Hrect students to dothe exerclses of the lesson @th In the textboole.

For your attantian...
Development of the lesson:

» Llse an activity to divide the total of loan amount and total interast by
mumber of instaliments to get the momthly Installement.
 Adopt & sultabla mathed to calculate monthly Installmant relavant to
leasing.
» Adopt & sultabla mathod to caleulate tha compaund Intarast.

Asresement and Evahution :

= Direct studemnts to do the exerdses of the l=zson 9th In the textbaclc

For further referencs:

* htipyfwwwyoutube, com/fwatch fy=GtacPOskPWwe
o Ity foraa ot b eom sty etz B Divwid
+ htp:/fwwwyartube.omfweich fv=gEBGID KHNY
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10. Share Market

Competency 5 : Uses percentages to make successful transactions in the modern
world

Competency level 5.3 : Considers the share market in order to make investments

Number of periods: 05

Introduction

* Public limited company can join with large number of the inves
tors in order to raise its capital.

¢ Limited companies raise its capital by issuing shares. A share is
a unit of capital.

¢ Public limited companies can issue shares to the general public
while private limited companies cannot issue shares in public.

¢ Only listed limited public companies can openly issue their shares
to the general public.

¢ Alisted company is limited public company that is registered in
the share market.

When buying and selling through the share market, the price

assigned for a share by a company is known as the market price

of a share. The investers can buy shares from the market price.

* Value of the shares is given by the market price of a share x num-
ber of shares and it is considered the sum of investment of a
share holder joining the company and the stated capital of the
company.

* The number of shares to which an investor is entitled is given by

value of shares

marketprice of ashare

» Dividend for shares is decided by th annual profit of the company.
It is stated as a certain sum per a share (e.g. Rs.5 per share from
annual dividend).

* The advantage enjoyed by the investors who had bought shares for
a greater selling price than the buying price is the 'capital profit'.
eg: If a person having 500 shares of consideration Rs.12 sells each

of them for Rs.15, his capital profit is (Rs.15-Rs.12) x 500.
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Learning outcomes relevant to competency level 5.3

1. Accepts that many people can be involved in a business through the invest
ment in shares

2. Accepts that limited companies supply their capital by issuing shares

3. Namesthe price of a share of an established company as the consideration of
the share

4. States that the consideration of shares (stated capital/invested funds) is ob
tained by multiplying the consideration of a share by the number of shares

5. States that the number of shares that can be bought is obtained by dividing
the invested funds (consideration of shares/stated capital) by the consider
ation of a share

6. Calculates the dividend income that an investor receives by multiplying the
dividend paid for a share by the number of shares

7. Solves problems involving invested funds (consideration of shares/stated
capital), consideration of a share and dividend paid for a share.

Glossary of terms:

Shares - exmded - UBIGaSSIT

Share Market - @008 edege EME - UBIGHF FHMd

Capital - gddma - PEVGHIID

Market price - obegg ee B - FHME elemev

Limited Companies - Beresn ©&o® - auenywmIGSIUL L sbued
Stated Capital - u8n yddma - FalLUulL  gpevged
Dividends - EIIRE - umi&emuLw

Investment - gIecitmae - w356

Value of shares - e20080c D3on»® - umGsefar GumoTed
Capital profit - PR @ - apeugen BeomLd

Instructions to plan the lesson:

A exemplar lesson plan based on the lecture-discussion method for developing
learning outcomes 4,5 and 6 under the competency level 5.3 in students after estab-
lishing the first three learning outcomes under the same competency level is given
below.

Time: 40 minutes

Quality inputs:
* A demy paper on which the problem in annex 1 is writtten

Instructions for the teacher:

Approach:
» Discuss with students that meaning of the technical terms consideration
of a share, consideration of shares or stated capital, dividends and in
come
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Development of the lesson:

» Display to the class the demy paper with the problem.
» Discussing with students, write how the problem is solved on the board
(Here pay attention to the answers given below).

a) {i) Rs.15x 3,000 (ii) Rs.3 x 3,000
Rs.45,000 Rs.9,000
b) (i) Rs.450000 (ii) Rs.3 x 30000
15 Rs.90000
Rs.30000

c) {i) Rs.18 x 30000
Rs.540000
(i) Rs.5x 30000
Rs.150000

= Afterwards, assign the exercise prepared for them and let them write the

answers
* After answering, check the correctness discussing with students.

Activity sheet for the students:

b I ( The consideration of a share issued by Amali company limited is )
ey 4, | Rs:20 and the divedend payed for a share is Rs.5. The consider-
Yy R ation of shares of Deepal, a shareholder of this company is

Rs.1,000,000. For a need of money Deepal sells his shares. At

the time of selling it is announced that the consideration of a

share is Rs,30 and the dividend payed for a share has increased

by Rs.2,

(i) How many shares does Deepal have in the company?

(i) How much Deepal will receive by selling his shares?

(iii} What is the capital profit of Deepal?

(iv) Find the dividend income of Suneth who bought shares
owned by Deepal.
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Aszeszment and Evaluatlan:

* Assessment criteria:
» Obtains consideration of shares of a limited company by multplying
the consideratlon of a share by the number of shares.
* Ands dividend Income when the dividend of a share and the rumber of
shares ars ghven.
s ‘When two of stated caplial, consideration of a share and the number of
sharas ara givan finds the third quantity.
= Solves relevant problems when the conslderation of a share and the
dividend changa
* |rvoldviss T Isaming while activity taking part i the discussion
* Direct the students to the relevant exerclses of the lesson 10th In the
textbouk,

For your sttention...

Devalopment of the lesson:

* Man and Implemant lessons with studants to astablish subjact con
cepts related to leaming outcome 7 of competency lkevel 5.3 also as

appropiata.
Aszeszment and BEvaluailon

= Direct students to do the exerclses of the l=sson 10th In the textbook.
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Annex 1

1. The consideration of a share issued by Dasatha Company limited is Rs.15. The
dividend paid by this company for a share is Rs.3.

(a) Suneth bought 3000 shares of this company
(i) Find the consideration of shares bought by Suneth
(i) Find the dividend income of Suneth in a year

(b) The stated capital of Anusha, another share holder of the above company is
Rs.450000.
(i) Find the number of shares belonging to Anusha
(i) Find the dividend income of Anusha
(c) Anusha has to sell her shares for a financial requirement. At this period the
consideration of a share was Rs.18 and the dividend payable for a share was
increased by Rs.2.
(i) What sum of money was spent by Amaya who bought Anusha's shares?
(ii) Find the dividend income of Amaya

For the teacher only:
4
* Companies can be classified accordance with the company regulation act 7
in 2007 as follows;

Companies
Unlimited Limited Guarantee limited
| | |
Private Limited Public Limited Off-shores
Listed Not listed

* When first half of the year 2015, there are 292 listed companies in the share
market. Pre sentation of financial information of the company to those who
became share holders by buying its shares is legal obligation.
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11. Mid -point Theorum

Competency 23: Makes decisions regarding day to day activities based on
geometrical concepts related to rectilinear plane figures.

Competency level 23.6:Investigates the results of dividing the sides of a triangle
according to a ratio

Number of periods: 08

Introduction

In this lesson, another relationship among the sides of a triangle is discussed
The lesson aims to develop the abilities of recalling the mid-point theorum,
its verification and formal proof, application of the theorum, and proving the
riders. It is also expected to impart the skills of identifying the converse of
the mid-point theorum and promote abilities to apply it and proove riders
through the application of the converse.

Learning outcomes relevant to competency level 23.6:

1.Separately names the straight line which joins the mid-points of two
sides of a triangle and the third side.

2, Identifies the mid-point theorem.

3. Verifies the mid-point theorem.

4, Performs calculations using the mid-point theorem.

5. Proves riders using the mid-point theorem.

6. Formally proves the mid-point theorem.

7. ldentifies the converse of the mid-point theorem.

8. Performs calculations using the converse of the mid-point theorem.

9. Proves riders using the converse of the mid-point theorem
Glossary of terms:

Mid point - s e™bens - BEUYeTef
Converse - Beci®s - DOSME
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Instrutions to plan the lesson:

Given below is a specimen lesson plan with an individual activity within the
group based on the guided-inquiry method. This aims to enable students to
achieve the learning outcomes 1, 2, and 3 relevant to the competency level

23.6

Time: 40 minutes

Quality inputs:

* Required number of copies of the activity sheet

* Coloured A4 papers

* Pairs of scissors

Instructions for the teacher:

Approach:

Draw the figures of a rectangle and parallelogram on the board and
discuss about their characteristics. State that the rectangle as a spe-
cial case of the parallelogram and discuss about the features such as
the opposite sides are equal and parallel.

Development of the lesson:

Explain with diagrams the theorum 'the line joining the mid-points
of two sides of a triangle is parallel to the third side and is eugal to
half of the third side'.

Direct the students to identify the two sides marked with mid-points
and the third side

Group the students appropirately to verify the mid-point theorum,
distribute acitivity sheets, coloured A4 sheets and pairs of scissors to
them and engage the students in the activity.

After the students cut the trainagles, do the teacher demonstration
of marking the mid-points

After folding along XY as given in the activity sheet, go to the groups
to see that the rectangle is made by brining the vertices B and C on
point A.

Show rectangle obtained and discuss about rectangles

1
Through this, verify that XY / BC and XY = EBC .
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Activity sheet for the Students:

4 A N

L2 |« Draw any wiangle, name it ABC and
AT b get it cut
l"l__‘_;@ml

+ Bring vertex A on B and get the point
X. Then bring vertex A on C and get X
the point Y.

<

* Bring A onto BC as shown in the x v
figure by folding along XY

« Take B upto A along BC and fold. y
Then take C upto A along CB and fold /

Z R—/

B A c

« Discuss your observations with the rest of the group and record.

Assessment and Evaluation:

s Assessment criteria:
* ldentifies the mid-points of two sides of a triangle and the third side
s Statesthe mid-pointtheorem
¢ Verifies the mid point theorum
¢ Accepts that the line joining the mid points of two sides of a triangle is paral
lel to the third side and that line exaclty half the third side
s Formulates common statements through specific observations
s Direct the students to do the relevant exercises of the lasson 11th in the texthook
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For your attantion ...

Development of the lasson:

* Plan and mplamant appropriata strategias to establish subjact concepts ral
svantio kearming cutcomes 4 to 9 of competency level 23.5.

Aasesament and Evalustion:

* Direct the students to do the misvant mercTass of the lexon 11th In the tecdhook.
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12. Graphs

Competency 20: Easily communicates the mutual relationships that exist between
two variables by exploring various methods

Competency Level 20.1: Solves problems using graphical methods

Competency Level 20.2 : Analyzes the properties of a quadratic function by
considering its graph

Competency Level 20.3 : Analyzes the properties of a quadratic function by observing

the function

Number of periods: 12

Introduction:

In the earlier grades students have learnt to draw the graphs of functions of the
type y=mx, draw the graphs of functions of the type y=mx+cand v = 532 +p
and specific features of those graphs. Since the functions such as y = mx+c
given here takes the form of a linear binomial equation, graphs of y=mx+c type
can be used to solve simultaneous equations. When the graphs of the pair of
simulaneous equations are drawn on same coordinate of the point common to
them gives the solution of those equations. The graphs of the functions of the
type Y =ax? +bx + ¢ We study in this grade, take the shape of a parabola.
Depending on a<0 or a>0, the turning point of the graphs would be a minimum
or a maximum point. In a function of the type Y = gx? + bx + ¢ , the roots of the

equation Y = gx? + pbx + ¢ obtained when y=0 can be ascertained by the graph.
The roots of the equation given by the x coordinates of the points of intersec-
tion of x axis by the graph. The behaviour of the function can be discussed by
identifying the part of the graph above the x axis as the part in which the value
of the function becomes positive and the part below the x axis as the part in
which the value of the function becomes negative. In order to discuss the
behavious of the function like this, x cordinates of the points of inersection of x
axis by the graph are made use of. When a quadratic function is given as

2y = i(axib)2 +c, the axis of symmentry of its graph is minimum/maximum

Fb
—,C

value is given by c. So, the point of inflexionis given by ( s ] In the case of
a

a graph of a function such as y =+t(xxa)(xtb), the points that intersect x
axis are (¥a,0) and (¥b,0). The axis of symmetry of that graph is

o= FO+GED)
2
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Learning outcomes relevant to competency level 20.2:
1. Calculates the y values corresponding to several given x values of a

function of the form y=ax?*+ bx+ cwhen a,b,c « Qand a«0.

2. Draws the graph of a function of the form y =ax* + bx + c for

a given domain.

3. Finds the maximum/minimum value, equation of the axis of symmetry

and the coordinates of the turning point of a function of the form

y = ax® + bx + ¢, using its graph.

4. By considering the graph of a function of the form y = ax* + bx + c,

finds the roots of the equation y = 0.

5. Using the graph of a function of the form y = ax® + bx + ¢, finds the

interval of values of x for which the function is negative or negative

and decreasing or negative and increasing or positive or positive

and increasing or positive and decreasing.

6. Using the graph of a function of the form y = ax? + bx + ¢, finds the

values of x corresponding to a given value of the function.

7. Using the graph of a function of the form y = ax? + bx + ¢, finds the

interval of values of x corresponding to a given interval of values

of the function.

8. Draw the graphs of the functions of the form y =+ (x + b)* + c and

y = x(x £ @) (x £ b) for a given domain.

9, Describes the properties of the functions of the form y = (x + b)? + c and

y = x(x £ a) (x £ b) by considering its graphs.

Glossary of terms:

Domain

Function

Range
Maximum value
Minimum value
Turning point

Axis of symmetry

Des®

B
8300363/ €50 23S s
ce8® goo

gb® gqow
0® EEBBG
wOB8 g

|

&L

oiFs / yuilen

2 wiel GumuoTsID
Syt Gumioreo
F@wun yeiefl
FIOFS] DIFH
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Instruction to plan the lesson:

Presented here is a specimen lesson plan suitable for implementing under
the inquiry method in groups to develop the learning outcomes 3,4,5 and 6
relevant to the competency level 20.2 in students after reinforcing the subject
concepts relating to Learning outcomes 1 and 2 under the competency level
20.1 and 20.2

Time: 40 minutes

Quality inputs:
* Copies of the graphs in annex 1
* Copies of the activity sheet

Instructions for the teacher:

Approach:
* Using a sketch diagram explain as learnt in grade 10, that in a graph of a

function of the type y = ax* + b, minimum/maximum value is b, axis of
symmetry is x=0 and the point of inflexion is (0,b).

Development of the lesson:

* Divide the students into groups as appropirate and distribute the quality
inputs.
 After the group activities are over lead a discussion based on the
students' findings.
* During this discussion use the graph y = ax? + bx+c¢ to explain how the
following area determined.
* Maxima and minima
 Axis of symmetry
* Roots of y=0
* Ranges of the value of x that make the value of the function positive or
positively increasing or pisitively decreasing
» Ranges of the value of x that make the value of the function negative or
negatively increasing or negatively decreasing.
* Values of x for the values of the given function
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Acticity sheet for the students:

4
ﬂ = Examine well the graph given by the teacher

b

Al « Using the graphs, complete the following table discussing within the
i e groups.
Information Graph [A

B
y=x+2x-3|y="+x+6

1. Axis of symmetry of the graph

2. Coordinates of the turning point
{point of inflexion)

3. Minimum/Maximum value of the
function
4. Values of x when y=2 {using the graph)

5. Coordinates of the points of intersection
of x axis using the graph

6. Valuesof x fory=0

% ]
7. Value range of x in graph A when the y// ‘}/ﬁiﬁ/f?f
y coordinates are negative : //ﬁ%,é

8. Value range of x in graph B when

7
y coordinates are positive %ﬁéﬁf/ﬁ

9, Value range of x in graph A when the ﬁ?f”%}fﬁ
value of y decreases negatively g%%g

7

W

10. Value range of x in graph A when the
value of y increases negatively :

. 7
11, Value range of x in graph B when /ﬂ{/ﬂ/ /

the value of y increases positively

e

12, Valllue r;angde of x in graph B \Allhen the ;:////J//r,
value of y decreases positively ‘ /?/ /%

\

Assessment and Evaluation:
* Assessment criteria:
» Examines the graph of a function of the type y = gx* thxtc¢ and states its
minimum/maximum point, axis of symmetry and the point of inflexion.
* Finds the roots of the quadratic equation gy? + px+c=0 using the graph of a
function of the type y=ax® +hxtc.
= Writes the value ranges of x that makes the value of the function positive or

negative using the graph of a function of the type y =ax® thxtc.
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+ Presents logically the facts leading to the eoncluslons
= Works cooperatively within the group.
* Direct studants to write answers for the relevant exercses of the lesson 12th In
the textbock and questions n the past O.L examinlation papers and discuss the
ANSWETS,

Far your stention...
Development of the lesson:

+ Prepare lesson plans as appropriate for the sections of the subject relavant to
learming catcomes 7,8 and 9 of competency level 20.2 and implement

= Prapare lesson plans to achiove subject coneepts relevant to competency level
20.1 as appropriata and Implamant.

Asserarvent and Evaluation:

= Direct the studems to do the relevant exerdses of the (esson 11th In the textbook

For further refarence:

s it/ e youtube, comwaieh 2v=BNH LzEvE Mg
* httpy//vww.youtube. comfwatchve3mimxuSvBo
s rbdpref e yourbu Besa ek MvsCu Pgrn A ybiA,
* hitp:/ e youtube.com feaitch Pv=R]k TEy(157c0
= hitp:f e youtube comywatch?v=sDv7dkGuNmM
* hitp:/Favew youtube. comfwainhiv=uABmouIFMNE
» http:/ farwwyoutube.com/watchv=99vS1U3 HSCL
* hitp:ffaerw yoububs. comfwaich hv=Cvpgvlias-k
* hitpy/fvrwwyoitube. comfwatch iv=TgKBe3 gl

= hitp:ffwww youtube, comfwatch Py=CTsRYPx 300
» hitps/fwrww youtube. com/watchfv=TgKBe3lpal

» bbb et pa i, eoomfwett h = GHOOdu Syl
+ htip:/fwwrw.yoububa. comfwatch v=dinXiodyila

* hitp://wwawyoutube. comfwatch PvslbH7mb KOS

7 * hitpy/fanayoutube_ comfwatchiveMRAKRIMAMag
y !i
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Annex 1
y=x+2x-3 ¥

Graph A

yu—tt b

Graph B

For the teacher only...

’

Equaling the differentlal cofficlent of the functlon y = ax” T e 1 ¢

to zera gives 2ax thel). It is the axls of symmetry of the greph
reflevant to this functlon. As well a5, x coordinate of the tuming
point ks also ghves fram this.
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13. Equations

Competency 17 : Manipulates the methods of solving equations to fulfill
the needs of day to day life.

Competency level 17.1: Uses simultaneous equations to solve problems

Competency level 17.2: Investigates how quadratic equations can be used to
solve problems that arise in daily life

Number of periods: 05

Introduction:

In algebra, relationships among few variables can be represented
as an equation. An equation with two unknowns cannot be simpli
fied alone. But, when there is another simultaneous equation,
values for two unknowns which matches with both equations can be
found. These equations are called as simultaneous

equations.

In this grade it is expected to simplify simultaneous equations with
two constant unknowns and inequal rational coefficients and ex
press given information in two simultaneous equations which has
two unknown constants.

Simultaneous eugqtions can be solved by equating coefficients of one
unknown constant or by making one unknown constant the subject
of an equation and substituting that expression to the other equa
tion.

When an equation has only one unknown and a square value of it ,

that equation of the form ax” +bx + c(a # 0) is known as a quadratic

equation. Quadratic equation has two answers. Answers for qua
dratic equations can be obtained adopting different methods. Qua
dratic equations can be solved using factors, completing square and
following equation.

e —b++/b* —4ac
2a
The answers can be verified by substituting the answers to the qua

dratic equation, it is possible to verify the answer and find informa
tion of a given quadratic equation.
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Learning outcomes relavant to competency level 17.2:

1.  Finds the solution to a quadratic equation by using the factors of the trinomial

quadratic expression in the quadratic equation.

2. Solves a quadratic equation by completing the square.
3. Solves a quadratic equation by using the formula = —b Vb —4ac
2a
4, Verifies with reasons, the accuracy of the solution to a quadratic equation by

substituting the obtained solution back into the equation.

5. Expresses the relationship in the given information by a quadratic equation.

6. Solves the constructed quadratic equation by using factors, by completing the

square or by using the formula

Glossary of terms:

Unknown - Q@IS

Equation - e®ndens
Simultaneous equation- 83 &dmdencs
Coeffient - E30QeHEB
Solution - Besg®

Quadratic Equations - 8&Ywd edmdern

Completing the Square - dYw® gbescs

Instructions to plan the lesson:

Gxflurds  seniluwib
Floaun

QOHEIBMD  FloauT(H
& HLD

Bijey

SuyF FwUTHE6T
BB THH

The below a learning specimen prepared based on lecture discus-
sion method, to achieve second learning outcome of 17.2, after

achieving learning outcomes relevant to the competency level 17.1
and the first learning outcome of competency level 17.2.

Time: 40 minutes

Instructions for the teacher:
Approach:

* Explain that there are two answers for quadratic equations
and the methodologies that can be applied when factors can

not be used for that.

* Revise the on how to write a quadratic equation as a complete

square.
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Development of the lesson:

e Present a quadratic equation which canot not be solved using factors. Lead a
discussion on how to solve it following below steps.

As an example x*—-4x+1=0

Step 1 —> Check whether the given qudratic function can be solved by
factoring.

Step 2 —> Remove the constant to write the quadratic trinominal as a
complete square
x*—d4x=-1
Step 3 —> Add the term that has to be added to left side to make it a
complete square.
x'—dx+4=-1+4
Step 4 —> Write the left hand side equation as a complete square.

(x-2)" =3
Step 5 —> Get the square root for both sides.

x—2= i\/g
Step 6—> Using a calculator or any other method show that 1.732 as a new
substitute .

x—2=%1.732
x—2=1732orx-2=-1.732
x=3.732 orx =0.268

* Show that the quadratic equations that can be solved by factorising
can also be solved from this method.

* Provide an opportunity to the students to solve another similar
kind of quadratic equation.

* After getting the answers discuss with students and recall the
steps adopted to solve a quadratic equation.

Assessment and Evaluation:

* Assessment criteria:

¢ Select complete square method to solve a quadratic trinomial
which cannot be factorised.

* Adopt completing square method to solve quadratic trinomials
which cannot be factorised.

* Quadratic equations are solved using square method

* Check the answers by substituting the answers to the quadratic
equation.
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«  Apply ahernative methods to solve problems.
*  Direct students to do the exsrcizes of the kessoen 13th In the text
boock.

For your sttention...

Developmant of the lesson:
« Plan amxd Implement a sultable learning methodalogy to achleve

learming outcormes 34,5 and & of competency level 17.2

Aspapament and Ewveluation:
* Direct studerts to do the exercises of the lesson 13th In the text
bhook

For furthar rafaranca:

hitp:/ fwrarwyoutube comfwatch tv=xCIHAJSTCED
hitp:/fwww. youtube. com/watch Pvs] POBoDsYio
http:ffwwne youtube. comfwatch fv=vELE—Minka
hitp/ fursaxyoLtube com/watth PusatA T4 nAIY N
hitpy/fenuyoutubae. com fwatchhve=2Zn P 3350
http:ffwww.younube. com/watch?v=04 RplelaNzr
It i yout ube. ooy warkeh e SoS X EBltw
hitp:/ fwrwweyourtu be.comywatch Tv=55GB037 kY
http:/ faranw youtube. comyfwatch fv=gzm-uhjD5q8
It s ymuriube. comwatchtv=hNCYOr7EMSA
hitp<f A youube comywatch 2v=95tCh N VeodY
hitp:/fwwnyoutube. comfwatch =171 dTS S 18w
hitp:/ frwwyourtu be.comy/watch Pre=lubiz1iz8M

i
¥

._ ! s I wwWecyoutube comwatchTve0oNE-360KUE

| ] L} * L] k] L} L]

] * ] L]
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14. Equi-angled triangles

Competency 23: Makes decisions regarding day to day activities based on
geometrical concepts related to rectilinear plane figures

Competency Level 23.3 : Investigates the relationship between the sides of a
triangle and parallelism

Competency Level 23.4 : Investigates the equi-angularity of two triangles

Number of periods: 12

Introduction:

Already Grade 11 students have identified a number of geo-
metric relationships relevant to triangles. Different simplifica-
tions and proofs can be performed using the theorum "A line
drawn parralel to one side of a trinagle divides other two sides
proportionately" and its converse. When three angles of a
trainagle equals to that of another triangle those are called
equi-angled triangles and similar shape triangles are called
as similar trinagles. In similar triangles, ratios of correspond-
ing sides and corresponding angles are equal. But areas of
those triangles are not always equal. Since equiangled traingles
are similar traingles, corresponding sides of the trinagles are
proportionate. Theorums relevant to these facts and applica-
tion of those theorums are studied from this lesson.

Learning outcomes relevant to competency level 23.3:

1. Identifies the theorem, “The straight line drawn parallel to a side
of a triangle cuts the other two sides proportionally”.

2. Verifies the theorem, “The straight line drawn parallel to a side of
a triangle cuts the other two sides proportionally”.

3. Performs calculations using the theorem, “The straight line drawn
parallel to a side of a triangle cuts the other two sides proportionally”.

4, Proves riders using the theorem, “The straight line drawn parallel
to a side of a triangle cuts the other two sides proportionally”.

5. Identifies the converse of the theorem, “The straight line drawn
parallel to a side of a triangle cuts the other two sides proportionally”.
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6. Performs calculations using the converse of the theorem, “The
straight line drawn parallel to a side of a triangle cuts the other
two sides proportionally”.

7. Proves riders using the converse of the theorem, “The straight line
drawn parallel to a side of a triangle cuts the other two sides
proportionally”.

Glossary of terms:

Proportional - 5®isiSnd - aldsewea
Verification - EIDBIBBEA - earuwiniyl  urgg sed
Rider - gmed®a - gl

Proof - £30025)¢3 - Bpieued

Instructions to plann the lesson:

Suitable learning specimens to acquire learning outcomes 1, 2

and 3 of competency level 23.3 is shown below. It can be imple-
mented in groups.

Time: 40 minutes

Quality inputs:
* A copy of students' instruction sheet and a diagram of a triangle
drawn according to the measurements given below to each .
Measurements of PQR Triangle:
QR=12cm,PQ=15cm, PR=18cm
'A' point on PQ so that QA=5cm

Instructions for the teacher:

Approach:
* Inquiring the previous knowledge demonstrate on how to draw a

straight line on given point and parallel to another line using pair
of compasses.
Development of the lesson:
* Draw the below triangle on the board and explain the theorum;
'Straight line drawn parallel to one side of a triangle divide other
two sides proportionately'.
Therefore, AX : XB=AY :YC A

106




|
Teachers’ Guide - Grade 11 Mathematics

* Group students and distribute instruction sheet and diagram of

thetriangle drawn according to the dimensions given under qual-
ity inputs

* Afterthe students' activity inquire relationships and answers they
got and discuss about the theorum and its applications.

Activity sheet for the Students:

'.” - (. Draw a stright line parallel to QR through the point 'A' on PQ )
. _-.?-L':.:’_‘_____: » of PQR triangle. Name the point that meets the drawn line
Y A with PR as 'B".

» Measure lengths of PA, AQ, PB, BR, line segments and obtain
values for PA : AQ & PB : BR ratios.

» Discuss about the relationship among above ratios.

* Draw a line through point 'B' parallel to PQ and name the point that
meets the QR as 'C.

» Measure the lengths of required stright line segments and get
the relationship forRB: BP & RC: CQ ratios.

= Find the length of BR applying previously identified relation-
ships and the information in the below diagram.

6cm/ P\ 8
/

Scm

» Be ready to present relagonships and the answers to &)t.

N 7

Assessment and Evaluation:
* Assessment criteria:

» Draw a parallel line to one side of a triangle.

* Finds the ratios of line segments of two sides of a triangle di-
vided by the line drawn parallel to one side of the triangle.

* Accepts that the line drawn parallel to one side of a triangle di-
vides the other two sides to an equal ratio.

= Engage in calculations applying the theorum 'a line drawn paral-
lel to one side divides the other sides proportionately'.

» Work with the team corporatively.

107




Teackers’ Gadds - Grade 1l Mathematics

« Provide exerclse sheets ta the students to do the caleulation exer

clses applying proved theorums.
+ [Hrect students to do the exercises of the lesson 14th in the text-
book.
* Direct students to do the questions In previous Orindary level ques-
tion paper and questions In the text book.
For yor stiermtion...

Devulopment of the lesson:

« Plan and Implamant lassons to achlava laaming outcomaes 4 and
5 of competency level 23.3

« Plan and Implarmant sultable mathadology to relnfonca laaming
outcomes rievant to competency kel 23.4

Assssament and Evelustion:

= Direct studemts to the relevant exerclses of the lesson 14th In
the textbaok,

For further raferanca;

*  htp:/fwwwyoutube.comy/watchv=LyB6iwg_2gc
s itp:f i youtube comfwaich v EqNzrsShlle
»  https/fwwwyoutube.comfwatch fv=9THACY9YI0L)
*  hitp:/fwwwyoirtube com/watch Pv=R-6CAT_TEEK
*  hip:ffwww youtube comfwatchtv=TaGEvpHaNI3
< https s youtube. com/watch fv=F/SgVMVZZ4
s it pffenn poutube. s A ch Py=YOn [d MM 4 1WA
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15. Data Representation and interpretation

Competency 28 : Facilitates daily work by investigating the various methods of
representing data
Competency Level 28.1 : Represents data graphically
Competency Level 28.2 : Develops connections between the graphical representations of date
Competency Level 28.3: Represents the relationship between the cumulative frequency
of a group of data and the boundaries
Competency Level 29 : Makes predictions after analyzing data by various methods to facilitate daily
activities.

Competency Level 29.1 : Uses quartiles and the interquartile range to interpret data represented by
a Cumulative frequency curve.

Number of periods: 06

Introduction:

» Histogram, frequency polygon and cumulative frequency curve are
methods used to represent data In a histogram.

* The area of the rectangle relevant to the respective class intervals

is proportional to the frequency.

*  When the class widths are equal, the height of the columns is equal
to the frequency.

* When a frequnecy distribution with unequal class interval is given,
the smallest class width should be taken into consideration and
should find how many times is the interval as much as the smallest.
The height of the column should be obtained by dividing the fre
quency by that multiple.

» Afrequency polygon can be drawn by joinng the mid-points of each
column and the mid point of class interval left of the first column
and mid point of the class interval right of the last column.

¢ The cumulative frequency can be obtained by adding the values in
the frequency column in a frequency distribution either from top to
bottom or from bottom to top.

* The graph drawn between the class intervals on the x axis and
cumullative frequencies on the y axis is called the cumulative fre
quency curve. A cumulative frequency curve is always signoid in

shape.

* The medium can be obtained by reading the value in the cumulative
frequency curve corresponding to the mid-value of the set of data.
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Learning Outcomes relevant to competency level 28.1

1.

10

Glossary of term

Identifies the class limits and class boundaries of a frequency
distribution.

. Explains the difference between the class limits and class boundaries

of a frequency distribution.

. Finds the class limits and class boundaries of a frequency distribution.

. Represents by a histogram, the information in a frequency distribution

of continuous data in equal sized class intervals.

. States that the area of each column of a histogram represents the

corresponding frequency ( f).

. Finds the size of a class interval as a multiple of the size of the smallest

class interval, for a frequency distribution in unequal class tervals, using

size of class interval =n

size of smallest class interval

. When drawing a histogram for a frequency distribution in unequal

class intervals, obtains the height of the column over a class interval

f

using <.
n

. Represents by a histogram, the information in a frequency

distribution of continuous data in unequal sized class intervals.

. Writes the relevant class boundaries of each class interval for a discrete

frequency distribution.

. Represents the information related to a discrete frequency distribution
in a histogram

s:
Data ) Sre|
Discrete data - 883m ¢S Ueiensssr6
Continuous data - oS ¢Sn GsTLISI6
Class interval - o358 gstnd au@GuumuilenL
Class limits - o8 8@ U@L 6T1606M6V
Class boundaries - o5 @88 QG ULy
Class width - osiBon nHo® su@Lilesr LHLO6H
Frequency - £3:ABIDD LSig medt
Histogram - e ebds GUEMEVW|(H 6UEMITWILD
Frequency polygon - 02WD VY GBS igpeaT LeOGHTemi
Mid value - ®Wn goo BBUCUDILOTRTLD
Mid point - @ cSens BGLIYsTef
Cumulative frequency - ©8D8n w.dvms el igmest

Cumulative frequency curve

808 tedmm Dy

Fyeit 10gmes suenemul
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Instructions to plan the lesson:

A exemplar lesson plan adopting the lecture-discussion method and a
group activity to develop learning outcome 4 in students following the
development of learning outcomes 1,2 and 3 under competency level 28.1
is given below

Time: 40 minutes

Quality inputs:
* Alarge poster depicting a frequency distributionwith equal class widths and a
histo gram drawn for the same distribution.
* Graph papers (one for each group)
* Copies of the activity sheet

Instructions for the teacher:
Approach:
» State that by now the students have learnt various methods of representing data
and histogram is another method that can be used to represent data. Display
the poster to the calss.

Development of the lesson:
* Stating that the poster shows a histogram drawn for a frequency distribution of
equal class width, discuss its features with the students.

* During the discusion highlight that,

- A histogram is drawn for data arranged in a continous manner; A histogram
compirses columns and there are no spaces between the columns; Class inter
vals should be marked on the x axis and frequencies should be marked on the
y axis; and the area of each column drawn along x and y axes is proportional

to the relevant frequency.

* Draw students' attention to the following facts that should be taken into con
sideration before drawing a histogram.

(1) As the histogram is drawn only for continous data, one should see whether
the given data area continous or discrete. If the data given are discrete
class limits should be worked out(on this period, only continous data are
considered).

(2) Should see whether the class widths are equal (In this period, only the
cases with equal class widths are dealt with).

(3) Class intervals are marked on the x axis while frequencies are marked

on the y axis.
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» Divide the students into groups as appropirate, give each group a copy of the
activity sheet and a graph paper and let the students to carry on with their
task.

« After completing the task, let the groups show the histograms they have drawn
to the class.

Activity sheet for the Students:

F '
Ql - A frequency distribution prepared using the marks obtained
- “j,.g_jh : for mathematics by a group of grade 10 students in a school with
T I,

v parallel classses at the first term test in a certain year is given below.
The 0-20 class interval of it indicates the students' scoring O or above
but less than 20.

Marks 0-20(0-40 | 40-60|60-80 |80-100
Number of students
(frequency) 6 18 48 22 16

(i) Find the class width of every class interval and write its value on
the dotted line above the class interval with the pencil.

(ii} What can you say about the width of the five classes.

(i) In which category of marks had most of the students scored?

(iv) Using the graph paper provided, draw the histogram for above
information maring class intervals on the x axis and frequencies
on the y axis

(v) Display the histogram drawn in front of the class.

Assessment and Evaluation:

* Assessment criteria:
* Indentifies continous frequency distributions.
* Finds the class widths of relevant class intervals.
= Graduates x and y axes to draw the histogram.
* Draws the histogram taking the class widths into consideration.
« Uses figures for communication.

* Direct students to do the relevant exercises of the lesson 15th in the textbook
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For your sttantion ...
Davelopment of the lesson:

» This activity can be usad to achlava tha learning outcoma 5.

« Phana suliable method to develop the leaming outcomes 5,7 and 8.

* Plana sultable mathed to develop the laaming putcomes 3 and 10 In stu
demts using frequnecy distributions with discrete data

» Plan and mplement sultable methads to enable sutdens to achleve sub
|ect concepts related to competency kevels 28,2, 28.3 and 29.1

Asgpsament and Eveluation:

+ Direct studants to do tha ralevant exerclses of tha lasson 15th in the
textbook

Far further reference:
o)

A = hitp:/fewwyoutube. com/watch Tvedel 5524430

¥
II.-' ;
._.-'
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16. Geometric progressions

Competency 2: Makes decisions for future requirements by investigating the various
relationships between numbers

Competency level 2.1: Investigates the various behavioral patterns of number
sequences which are progressions

Number of periods: 06

Introduction

When there is a common difference between successive terms of a
number sequence it is called an arithmatic progression. When there
is a common ratio between successive terms it is called as geomet-
ric progression. In a geometric progression, new term is obtained by
multiplying the preceding term by a constant called the common
ratio.

Further, if the first term of a geometric progression is 'a' and the
common ratio is 'r’, nth term T, is given by Tn=ar"'1 and the sum of

. o a(r" -1)

first n terms S_ is given by S,,=71 when r>1 and"
1_ n

S, =M whenr<1.
1-r

Learning outcomes relevant to competency level 2.1

1. Identifies number sequences of which the quotient between a term
and the preceding term is a constant, as geometric progressions.

2. Selects the geometric progressions from a set of number sequences.
3. Determines the common ratio (r) of a geometric progression.

4. Develops the formula 7_= ar " for the n™ term of a geometric
progression with first term (@) and common ratio (r).

5. For a geometric progression, finds the value of the fourth unknown
term using the formula, when the values of three of the four
unknowns a, r, n and T _are given.

6. Finds the values of a and r using simultaneous equations when two
terms of a geometric progression are given.
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7. States that there are two progressions satisfying the given conditions,
when two values are obtained for ‘r' when solving problems related to
geometric progressions.

M, if |rl] >1and S, =M if
r—1 1-r

|r| <1, for the sum of the first n terms of a geometric progression
with first term a and common ratio r.

8. Develops the formulae S, =

9. Finds the sum of the first n terms of a geometric progression by
selecting the relevant formula according to the value of |r|.

10. For a geometric progression, finds the fourth value using the formula,
when the values of three of the four unknowns a, r,n and S_are given
(For S_< 20000 only).

11. Solves problems related to geometric progressions (For S < 20000
only).

Glossary of terms:

Number Sequence - 30230 @D® - eew GpTLS
Preceding Term - oty e - (et 2_miiy
Succeding Term - ©ud B¢s - et 2_miiny
First Term - oef veos - (B0 2 mily
Common Ratio - ewug gmomms - Qurgl efldgw

Geometric Progression geeaisnd e@dS- Qumpsssd alpsd

Instructions to plan the lesson:

After implementing a suitable learning strategy to establish subject
concepts related to first, second and third learning outcomes of com-
petency level 2.1, to develop concepts related to forth learning out-
come, following learning specimen is prepared using guided inquiry
method.

Time: 40 minutes

Quality inputs:
* Copies of the activity sheet

Instructions for the teacher:

Approach:
* Recall that geometric ratio is a number sequence in which the ratio
between a term and the preceding term is a constant.
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= Confirm this idea while discussing few examples for geometric pro
gression such as 3, 6, 12, 24, ......... and 27,9, 3. 1, ...

» Discuss with examples that the common ratio of a geometric
progression can be obtained by dividing a term by its preceding
term.

* Remind that the n™ term in progressions is called T .

Development of the lesson:

= @Group students, distribute activity sheets and engage the students in the activi ty.
* After completing the students’ activity sheet, point out through the discussion
that a new term can be found from the relationship among first term, common
ratio and the number of the term.
* Point out through a discussion that when first term of a geometric progrsion is
a and the common ratio isr, the n™ term is given by T =ar™*.
¢ Using this equation direct students to find the terms of other geometric progres
sions.

Actlvity sheet for the Students:

o

[+ Look into the number sequence 3,6,12,24,..........

P L
..-i_: :jr_rj A * Find the first term and the common ratio of it.
e | . Complete the following incomplete table based on the above
number sequence.

Firstterm T, 3 3x2° [3x 2%
Second term T, 3x2 3x2 [3x 2%
Third term T3 Ix2x2 3)(22 3)(23—1
Forthterm T, 3x2x2x2 | 3523 [3x 2+
Fifth term T, | v | e [
Sixthterm T o | e | e [
Tenthterm Tm ...............................
Twelfth term T]2 ...............................
n*"term T | cvrvvvvvrniee | vvevene | evvenene

* Write down the formula for T_if the first term  and common
ratio of a geomatric progression are 'a' and 'r' respectively.

* Present the completed table to the class.
. Vv
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Amgssmant and Evalustian:

s Agcassmant critaria
+ Presants examples for promatric progressions.
= HAnds the common ratfo of a gven geometric progression.

+ Agcepts that a new term in B geometric progression can be found
with the help of the relationship among the first termn, the common
ratio and the numbar of the tarm.

+ Calculatesa ghven term using the formula T, = ar™" when first term
and the commaon ratlo are ghen.
« Works cooparetivaly within tha group.
* Direct students to do the exerclses of the lesson 16th In the text book.

Practical situations:
s discuss that the knowledge of geometric progressicn k used In find
ing out the patiems related to the spread of deeases due to multi
plication of germs and growths.

For your sttention...
Devalopment of the: lesson:
* Plan and Implement sultable activites to relnforce subject concepts
relating to learning outcomes 5, 6, 7, B, 9, 10, 11.
Aszesument and Evelustion:

« Direct students to do the exerdses of the lescon 16th In the text
ook

For further refersnce:

]

iy = http-/fwwuyoutube. comywa tch vemSTRSvgoM O,
& v https/ fwwrwynutube.comfwatch fv=m5THEwEaHD,
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17 Pythagoras’ Theorem

Competency 23: Makes decisions regarding day to day activities based on
geometrical concepts related to rectilinear plane figures

Competency level 23.5: Investigates the relationship between the sides of a right-

Number of periods:

angled triangle

10

Introduction:

In 6th century BC, a Greek mathematician called Pythagoras pre-
sented for the first time a relationship among the areas of squares
drawn on the sides of right angled triangle. But there are evi-
dences that Indian and Egyptian architects have worked ac-
cording to this relationship. After about three hundred years,
Euclid has methodically proved the relationship presented by
Pythagoras, and included it in his book 'Elements' as a theo-
rem.

There are a number of proofs for Pythagoras' relationship and
different methods to demonstrate it.

Of them the most popular method is the Perigal's dissection.
Pythagoras' relationship is widely used in architecture.
Pythagorean triples are used in designing right triangles.
Pythagoras relationship is used in calculations and to prove
riders.

Learning outcomes related to competency level 23.5:

1. Names the hypotenuse and the sides which include the right angle
in a right-angled triangle seperately.

2. Identifies Pythagoras’ theorem.

3. Performs calculations using Pythagoras’ theorem.

4. Proves riders using Pythagoras’ theorem.

5. Inquires into the whole number pythagorean triples.

Glossary of terms :

Right-angled triangle - enewnidh Sewien - Gomnibarean (pasGamemi

Hypotenuse

- »Yencs - QEFDUSSHLD

Pythagoras' theorem - o8poce ne®ss - oussjda Gzmpd
Pythagoras'triple - o8»odd S» - eusBJHEN (IPLDENLD
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Instructions to plan the lesson:

A learning specimen designed adopting the lecture-discussion
method is shown below to achieve learning outcome 4 of competency
level 23.5 after achieving learning outcomes 1,2 and 3 relevant to
competency level 23.5 in students.

Time: 40 minutes
Instructions for the teacher:
Approach:
* Draw and display the right-angled triangle ABC and start the discussion
enquiring about the trainagle.
* Recollect students' knowledge pointing out the facts about right-angled tri

angles, different sides including the hypotenuse and relationship among the
sides according to the Pythagoras threorem.

Development of the lesson:

2 * Draw this figure on the blackboard and pose the problem.
Prove that AB? - AC2=BD?- CD? usingthe information given' to
the students.
B C
D

* Indicating that Pythogarous theorem can be used as regards the
relationships required to be proved, ask the students about the
number of right-angled triangles in the figure and the number of
occasions for which Pythagoras theorem.

* Write the possible relationships among the sides according to
Pythogorus theorem and name them @,® and ®.

* State that those formulae can be combined as @+Q@,D-@,2+®,
@-®  and discuss with students and select the suitable combina-
tion to prove AB? - AC? =BD? - CD

* Writing down the necessary steps on the board complete the proof.

* Presenting the diagram discuss on proving AB? + BC? = AD?*+ CD?
based on right-angled triangles and the number of opportunities

D applying pythogorous theorem.
B * Develop the proof while discussion is continued.
* Direct students to prove the following in steps .
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« Based on the information given in the diagram, prove that AB? -
AC?=BY?- CY2
1st step: ldentifying right-angled triangles in the diagram

2nd step: Deriving formulae for each right-angled triangle
C applying Pythagoras theorem.
X 3rd step: Manipulating formalae in accordance with the fact

to be proved.
4th step: Writing down the steps in order.

* Provide following to the students to prove individually.

®
A FProve that AC*+ BD? = 4AB? ofthe
rhombuz ABCD.
D4 .
ii ased on the information in the diagram
@A, C Based on the information in the di
proove that AB? -+CE2=AC?+ EB?
E
B C

Assessment and Evaluation:

e Assessment criteria:
* Develops relationships relevant to the rider to be proved using the diagram.
e Manipulates relationships in a way conducive to the proof.
* Uses the only relationships required for the proof from the information pro

vided.

* Proves the riders using pythagaras theorum.
*Presents the facts stepwise logically.

* Direct student to do the relevant exercises of the lesson 17th in the textbook.

Practical situations:
* Discuss that Pythagoras triples are applied in the field of construction to

design right-angles and to get the measurements to inaccessible points in
surveying.

For your attention...

Development of the lesson:

e Plan and implement a suitable learning-teaching method to reinforce subject
concepts relevant to learning outcome 5 of the competency level 23.5.
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Azzgssmet and Evalustion:

» Direct students to do the exerdses of the lescon 17th In the text book. baok.

For further reference:
V. / rttp:/ fueirw:youtube, com/watchPv=EINpkcphsPQ
J{:,-" ittp:f Farwrw yourtu ba. com featch = LulBg 554 YA
2 ps/fwvewyoutube. comwatchiy=Lrs5_|-piod
hitp: /s pautube. com fwatch P=TDIOrRETWH
* it/ wwesnyoutube. comfwatch Tv=064YFIX1_al
= hitp: e youtube. com fwatch Pv=nMhlLnSives
¢ hitpyferwcyout ubacamy'watch =6 F0F32-hal)
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18. Trignometry

Competency 13: Uses scale diagrams in practical situations by exploring various
methods

Competency level 13.1: Identifies the trignometric ratios of a right-angled triangle

Competency level 13.2: Manipulates trignometric relationships to fulfill daily require
ments

Competency level 6.4: Uses the scientific calculator to solve mathematical prob

lems including problems involving trigonometric ratios.
Number of periods: 12

Introduction:
* |t is evident that trigonometric measurements had been used in ancient times
for surveying in eastern countries such as China and India as well as in Greece

and Egypt and countries such as middle east. This branch of mathematics is
named "Trignometry" in Greek with the meaning triangle and measurement.

*Though the mathematical problems including relationship among the sides of a
right-angled traingles can be solved by Pythagoras theorem it is not possible to
use the same theorem to find the remaining sides and angles when an angle

except right angle and a side is given. Trigonometry is used in such occasions.

¢ In a right-angled triangle, two sides which form the right angle are named oppo
site side and adjacent side in relation to the considered angle out of other two

angles. Trignometric ratios have been developed as

sin 9= opposite side/hypotenuse, cos g =adjacent side/hypotenuse and
tan 9=opposite side/adjacent side when the angle is 9.

* In grade 11, trignometric ratios from 0° to 90° for @ only are considered.

* When the value of the g increases from 0° to 90°,
value of sin g increases from 0 to 1.
Value of cos §decreases from1 to 0.
Value of tan @increases from O to infinity.

* Using these ratios calculations related to right angled triangles are per
formed trignometric tables prepared with sin, cos and tan values for angles
from 0 to 90° are used for these calculations .

« Problems involving angles of elevation and angles of depression and zenithals

which are measurements of horizontal angles can be solved applying
trignometric ratios.

¢ Answers for the mathematical problems solved applying trignometric ra
tios can be verified by the scientific calculator. Scinetific calculators have
of special keys for trignometric ratios.
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Learning outcomes relevant to competency level 13.1:

1. Discovers that the sine value of an angle in a right angled triangle
is given by the ratio of the length of the opposite side to the length
of the hypotenuse.

2, Discovers that the cosine value of an angle in a right angled triangle is
given by the ratio of the length of the adjacent side to the length
of the hypotenuse.

3. Discovers that the tangent value of an angle in a right angled triangle
is given by the ratio of the length of the opposite side to the length
of the adjacent side.

Glossary of terms:

Trignometry - Sewiead®8w - AfiGesren sanlisbd
Trignomitric ratio - Selead@8» apw - HfiCsran sz aldsbissn
Opposite side - 508 e - aglfLius &6

Adjacent side - AL g - SWPUSSLD

Sine - e8mc - mFA

Cosine - emdeldma - Camengsn

Tangent - Orot¥ma - SIEIFT

Hypotenuse - »Yess - @sbuss

Instructions to plan the lesson:

A specimen lesson plan based on exploration and inquiry for develop-
ing subject concepts relevant to the learning outcomes 1, 2, and 3 un-
der the competency level 13.1 is given below.

Time: 80 minutes

Quality inputs:

* Copies of the activity sheet

Instructions for the teacher:
Approach:

* Displaying this diagram on the board, lead a A
discussion on triangles in it. Pointing out
that triangles are similar and the
corresponding sides are proportionate,
write down those ratios on the board.

A\
@]

B
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2 4
» Show that elements of the pair of equivalent fractions 3 = 6 can
. 2 3 .
be exchanged and written as Z = g Accordingly terms of

above ratios can be written exchanging its terms as follows, so
that it can be obtained from the same trainagle.

AD _AE_ AD _ 4B

AB AC AE AC

x X
3cm 6cm X
30
4cm Sem (iii)
® i)

* Presenting above three diagrams, introduce opposite and adja
cent sides using (ii} and (iii) and hypoculate.

* Direct students to find the value of x in (i). Encouraging students to
find x of (i) o (iii)) and since it is not possible to get an answer
from the Pythagoras theorem direct students to the following explora
tion to find a method for it.

Development of the lesson:

» Group the class appropriately for the following activity which
leads to identify trigonometric ratios from a right-angled
trainagle.

» Distribute copies of the activity sheet among students.

» After completing the activity, give an opportunity for the students
to present the facts they have found about the trignometric ratios
highlighting the following.

* Two sides which forms right angle in a right angled triangle
are named either opposite side or adjacent side in relation to
one of the two angles which is not the right angle.

* For a given angle in a right angled triangle trignometric ratios
for opposite side/hytotenuse, adjacent side/hypotenuse, and
opposite side/adjacent side are constants.

¢ When an angle is considered @ above ratios are called

sin 6, cos6 and tan 6

¢ In a right angled triangle, for an angle @ which is not the
right angle.

Opposite side

sinf@ =
hypetenuse
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Adjacentside opposite side
cos O = "— s tan g = L
hypetenuse adjacent side

Activity sheet for the students:

7’ X
ﬁ o * Complete the following table after discussing and identifying the two sides,

‘ {"w:}_# £, AB and BC as the opposite side or adjacent side, relative to an angle which is
Mo st not the right angle, in the given right-angled triangle ABC in the activity sheet.
(i) Diagram
A Angle AB BC
ACB /
BAC v/
B C
B
* (ii) Diagram B
B Q
Q
400
30° 0 LA S(pco[ | [1A
0 5 A B 0 b
(@) ®) ©

= Name the assigned two right angled triangles in the diagram. Discuss and
discover that those triangles are similar triangles.

* Applying the theorem "Sides of similar triangles are proportionate" write
down the relationship between sides of the above named right-angled
traingles.

a ¢ a b
* Using the relationship I = 4 when - = Efill in the blanks in table 1, re

placing the terms in with different sides of the same triangle.
PQ
table 1 O—Q .......
o ..
0Q ..

PQ _ .
OP ..

f— e ]
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According to the angle 30°40°50° | According to the angle 30°40°50°

table .2 of the right- angled triangle PQO | of the right- angled triangle ABO
()| Opposite side - Opposite side -
Hypotenuse Hypotenuse
(ii) Adjacent side = Adjacent side =
Hypotenuse Hypotenuse
(iii) Opposite side = Opposite side -
Adjacent side Adjacent side

» Check whether the ratios of opposite side/hypotenuse, adjacent side/
hypotenuse, opposite side/adjacent side, corresponding to PQO and
ABO trinagles in table 1 and 2 are equal or not.

* Find a suitable name for above ratios for a given angle of a right- angled
triangle by referring the textbook or by any other method and fill the
blanks in the btable below appropriately.

PQO right-angled triangle ABO right-angled triangle
sin 30°/40%50° = %2 sin 30°/40%/50° = ==
COS....... === COS....... =
tan.......... == tan.......... = =
sin 30°/40%/50° = == sin 30°/40%/50° = ==
COS ....... == COS ....... =
tan ...... = tan ...... =

L * Present your finding to the whole class. )

Assessment and Evaluation:
* Assessment criteria:
* Identifies the opposite side and the djacent side of a right-angled
triangle in relation to a given angle.
e Writes the ratios between the sides corresponding to a given angle
of two similar, right-angled triangles.
e Accepts that ratios of the sides corresponding to a given angle of
two similar, right-angled triangles are equal.
e Compare ratios of sides corresponding to a given angle of two
similar, right angled triangles.
* Write down the ratios of sides of a right-angled triangle, corre-
sponding to sin @, cos gand tan @ of a givenangle 9.
» Direct students to write the trigonometric ratios for different
right-angled triangles.
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s Direct studermts to do the relevant exerdsas of the lesson 18th Inthe
TR0k

Practical slbustions:
= Discuss with students that trignometry s used In aeronautic and
naval anginearing. bullding constructions and survaying.

Far your attention.....
Devalopment of the letson:
= Plan and Implement lessons appropriately for the competency level
lel

Axssxemant and Evelustion:

« Direct students to do the relevant exercises of the lesson 18th in the
texrtbook

» [Direct students to sohe problems in past edaminiation papers re-
|ated to trignometry.

For further referancs;

; = hitp://uew.yoltube, comfwateh Puslshed TegIME
&, * httpy/fwwneynutube. comfwatch =13y By jgis
. 4 * hitpyffwrayoutube. comy/watch e G-T_BhCdMGQe
= hitp:/fwwwe youtube comydwatch Pv=XbdvIVHIBtD
= bt p:f P yautubie. oo et h fve=zn RSEWAARD

For the teacher only. ..

+ s effective to explain trigonometrc mtlos relative to a circle
with a unit radius.

= The reason for this [s that it shows clearly how the atlon changes
with the change In the angle.

PQ [s the tangent drawn to point P on the clrcle with the certre O
Tha length of the tangant for an angle § formead at the centre Q
Is PA. It has to be divided by the redius to corvert | to a unit

Pd
radius.Than, tah B= OP
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* If the orgin of the cartesian plane is 'O' the centre of a circle and
the point on the circle for an angle @ is 'P', coordinates y and
coordinates x of 'P' are PA and OA respectively. When radius of

y the circle is 1 unit or OP=1, y coordinates = and

x coordinates =

When coordinate x is considered sin and coordinate y is consid

e s BF o ] 04

ered Cos, sin @ = 0P’ cos 0 =oP"

When value of the angle increases, length of the tangent also
increases so value of @increases from 0 to 90° allowing tan to
increase from O to infinity.

 when @ increases from 0 to 90%, sin @, increases from 0 to 1 and

cos @, decreases from 1to 0.
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19. Matrices

Competency 20: Easily communicates the mutual relationships that exist
between two variables by exploring various methods

Competency level 20.4 : Manipulates matrices under the basic mathematical
operations

Number of periods: 08

Introduction:

Matix is a method of arranging data in rows and columns. When
the number of rows and columns are written combining with multi-
plication sign, it is called the order of the matrix. Order of the matrix
is unique to that matrix and is written on the right hand side below
the matrix. Matrices are classified as row matrices, column matri-
ces and square matrices considering its order and as unit matrices
and symmetric matrices according to position of its elements or its
values. Two matrices can be added as well as substracted. But for
that, the orders of the matrices should be equal. A matrix can be
multiplied by an integer and when multiplying all the elements should
be multiplied. Two matrices can be multiplied and for that, the num-
ber of columns of the first matrix should be equal to the number of
rows of second matrix. That means (a x b} matrix and (b x c) matri-
ces can be multiplied. Then the order of the resulting matrix is (a x
c). If the positions of two matrices are changed, that is if (b x c)
matrix is taken first and the ( a x b) matrix taken next, the number of
of columns of the first matrix is ¢ and number of columns of the
second matrix is a. Since the number of columns in two matrices
are not equal, they cannot be multiplied. From this lesson, it is ex-
pected to learn these facts based on practical applications.

Learning outcomes relevant to competency level 20.4:

1. Identifies a matrix as a method of presenting information in rows and
columns.

2. Recognizes that the order of a matrix is given by the number of rows
and the number of columns of the matrix.

3. Recognizes row matrices, column matrices, square matrices, unit
matrices and symmetric matrices.

4, Understands through practical situations that to add or subtract
matrices, their orders should be equal.
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5. Adds two row/column matrices of the same order, subtracts a row/
column matrix from a row/column matrix of the same order.

6. Adds and subtracts matrices of the same order up to matrices of
order 3 x 3.

7. Gives reasons why two given matrices can/cannot be added or
subtracted.

8. Multiplies a matrix of order up to 3 x 3 by an integer.

9. Simplifies matrices under the operations of addition, subtraction
and multiplication by an integer.

10. Understands that to multiply two matrices, the number of columns
of the first matrix should be equal to the number of rows of the
second matrix.

11. Multiplies two matrices of orderupto2x 2.
12. Gives reasons why two given matrices can/cannot be multiplied.

13. Solves problems encountered in day to day life using the knowledge
on matrices

Glossary of terms:

Matrix - )30e3 - ST

Order of matrix - omsed s -  srusdaraflens

Row matrix - o8B BB - Benpdh STwib

Column matrix - 8¢ e - [Byed smwib

Square matrix - 6@ORTey MG -  FHIH STWILD

Unit matrix - S e - 9GS STwbd
Symmetric matrix - ©@88w; mxiess - FWESHH STUb

Elements of a matrix -mxsotscom ¢0w® -  grwGwrEiden (LPeSHIBET

Instructions to plan the lesson:

A suitable learning specimen to achieve learning outcomes 9, 10, 11,
12, 13 and 14 of competency level 20.4 through a group activity after
reinforcing the subject concepts relating to the learning outcomes 1-8
is shown below.

Time: 40 minutes

Quality inputs:
* Copies of the acivity sheet
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Instructions for the teacher :

Approach:

» Display this table on the blackboard which shows the number of
apples and oranges bought by two persons 'A' and 'B' from a gro
cery where the price of an apple is Rs. 50 and an orange is Rs.30.

Fruit No. of apples

No. of oranges

A 2

3

B 1

4

*  While discussing with students,
» write down prices as a matrix of the orders (1 x 2) and (2 x 1).

* write down the number of fruits bought by 'A' as a matrix form.
* write down the number of fruits bought by both of them as a ma

trix with order (2x2).

» Discuss that in order to calculate the amount spent by 'A' the num

ber of fruits should be multiplied by prices of repective fruits.
» After the above discussion, group the students and engage them in

the following activity.

Development of the lesson:

J After the student activity explain that,
* to multiply two matrices, the number of columns of the first
matrix should be equal to the number of rows in the second

matrix;

* two matrices can be multiplied by sequentially multiplying the
elements of a row of the first matrix by elements of a column
of the second matrix and adding up;

* The order of the matrix obtained by multiplying a (2 x 2) order
matrix by a (2 x 1) order matrix is (2 x 1) orders (2 x 1) and (2 x 1)
gives a matrix of the order (1 x 1).

* To confirm findings engage the students appropriately in exer-

cises.
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Activity sheet for the students:

[ * Items and their prices bought by Maheshi and Tharushi are shown below.

Q ! tems | No. of Penclls | No. of erasers
1’*;'%;& ~ Price of a pencil = Rs.5 child
Yt Price of an eraser = Rs.2 Maheshi 3 4
Tharushi 5 1

= Write down the prices of items in a matrix of the order (2 x 1).

* Write down the qunatities bought by Maheshi as a (1x2) order matrix.

» Given below is how the amount spent by Maheshi is found by multiplying
matrices.

6 ), [5] ~ (),

2

* Discuss how the elements of two matrices are multiplied to get the total of
Rs.23.

* Write down the matrices appropirately and find the amount spent by Tharushi.

* Find below how the amounts spent by Maheshi and Tharushi are calculated
by multiplying a quantity matrix and a price matrix and shown by a in matrix
of the order (2 x1).

(3 4) (5] (3 X5+4x 2] (23]
5 1 — —
2%2 2 2x1 S5x5+1x2 2x1 27 ax1

Carefully observe and discuss within the group, how the product of two
matrices were obtained by multiplying the figures in rows and columns and
adding the product.

Applying above findings to multiply the matrices given below.

ol 2 «[*] @3] «e 3, (")[% OJ {2 SJ
x
: 5 22)(2 32,(1 5 lomx x2 la 32)(2 1 02::2

2 4 3
[ 3] [ 5 2] Is it possible to multiply these two matrices. What are the
2x1 2x2

reasons for your answer?
Discuss how the orders of matrices should be to multiply two matrices.
Be ready to present group findings.
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Assessmant and Evaluation:
» Assgssmant critarta:
*  Multiplies two matrices with orders {1 x2) and (2 x1).
*  fAccepts that the mumber of columns Inthe first matrix should be
aqual to the number of rows in the second matrix.
+  When multplying two matrices, the solution Is obiained by multl
plying, alamants In a row of tha first matrix by tha elamants of a
column In the second matrix sequentlally and adding the prod
ucts.
»  Multiplies two metrices of the onder {2 x 2.
= Presenting thelr own ldeas. Engages In acthviies effidently.
= Direct students 1o do the exercises of the lesson 19th in the text
bool.

Practical situstions:

« Discuss with students the folewing Instances where multiplcation
of matrices B used practically.
=  Matrices are used to simplify simulzneous equations.

+ Efficlancy of stock taking process In shops Is Increased by reporting
Inforamtion In matrices.

For your attention..
Development of the lesson:

m Develop and Implement a methodclogy to develop subject concepts
relevant to the leaming outcome 13 of the competency level 20.4.

Angesgmant and Evalustion:

» After this activity engape students in exerdses appropriately. Prepare
questions based an practical Information and give to the students.

» Direct the students to do the relevant exerclses of the lesson 18th In
thia tawthool.

it yout ubecomywaich 2v=00GI TOCyE0
' http A youtube.comfwatch Py=WROqCSXIlyY
= hitp:/ e youtube.comywerich TvsThial tF b WwE
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For the for the teacher only:

* Find below the product of two (2x2) order matrices which present

their elements in the algebraic form.

a b r q ap+br ag+bs
b'e =
c dj, \r s,., \cp+dr cq+ds), ,
* The square matrices in which all the elements in the main diagonal is 1
and other elements are zero, are known as unit matrices.

1
eg: (1 0
X
0 1,,,

* When A and B are square matrices and A x B gives a unit matrix B is

3x3

the inverse of matrix A ,

eg: (7 3 x1—3 (1 0
2 1), \-2 7)), \0 1)

1 -3) s the inverse matrix of {7 3]
-2 7 A0 2 12x2

134




Teachers' Guide - Grade 11 Mathematics

20. Inequalities

Competency 18 :  Analyzes the relationships between various quantities related to
real-life problems.

Competency Level 18.1: Solves problems that involve the relationships between two
guantities

Number of periods: 06

Introduction:
* Inequality is combining two algebraic expressions of same variable and
known magnitude, with an inequality mark.

* It is expected to solve inequalitities of the type ax+ b § cx+d inthis
class. .

« An answer for an unknown of an inequality can be obtained by making
the unknown the subject of the equation.

* The answers so obtained can be represented on a number line.

e A matching solution for several inequalities can be obtained by simpli

fying inequalities developed according to different relationships of the
unknown.

Learning outcomes relevant to competency level 18.1

1. Finds integral solution sets of the inequalities
ax+b>cx+d,ax+b2cx+d,ax+b<cx+d,ax+b<cx+d

2. Represents the integral solution sets of the inequalities
ax+b>cx+d,ax+b>cx+d,ax+b<cx+d,ax+b<cx+d Ona number line.

3. Finds the intervals of solutions of the inequalities
ax+b>cx+d,ax+b2cx+d,ax+b<cx+d,ax+b<cx+d

4. Represents the intervals of solutions of the inequalities

ax+b>ex+d,ax+b2cx+d,ax+b<cx+d,ax+b<cx+d ona number line,

5. Recognizes that inequalities of the form ax+b § cx+d can be used to
represent certain applications of day to day life.

6. Uses inequalities of the form ax+ b § cx +d to solve problems in day to
day life
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Glossary of terms:

Inequality
Solution set

- &30z - Fwefelsen
- Bese® nems - Siays OsmenL

Instructions to plan the lesson:

Given below is a learning specimen based on lectures and discussion
method with teacher demonstration to develop subject concepts in stu-
dents relevant to learning outcome 1 of competency level 18.1.

Time: 40 minutes

Instructions for the teacher:

Approach: .

Write down an inequality such as 2y + 1 > 7 on the board and

ask the students the steps to be taken to solve it.

Considering the answers given by the students, discuss how to

solve the above inequality step by step highlighting the following

points.

» Addition or subtraction of an equal positive number to or from
both sides will not change the inequality.

» Multiplication or division of both sides by the same positive
number will not change the inequality.

» Multiplication or division of both sides by the same negative
number will change the inequality.

Development of the lesson:

Write down an inequality suchas 5x +1>3x+ 7 on the black
board and ask the speciality they observed in it.

Explain that the speciality of this is having an unknown on both
sides.

Solves this inequality involving students with teacher demonstra-
tions and get the answer x > 3.

Ask from the students the integer solutions for x.

Explain that there would be unlimited number of solutions for x
suchas 4,5, 6, 7, 8....

Direct the students to solve an inequality such as

2x-T7<7x+3 .
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Do this as an Individual activity.

Aftar the activity Instruct a studant to solva this Inequality stap
by step on the Backboard.

Explaining step by step corfirm the answer.

Strass that whan this iregquality is sohned it is nesded to divide it
by a negative number and i will change the Inequaltty sign.
Amsersmant and Evalustion:

» Ascscmant critarka:
= Apcapts that when solving an inegquality of the form
ax +b % ce+ d, dwision by a negative number Is a require-
ment when it changes the sign of the inequality.
= Describe the steps of solving an Inequaltty of form
at+b S ex+d

= Siates that the soluons for a ghven Inequallty can be unfim
lted.

» Solves a given inequality of the formax +b% ex+4
» Writes the sohition get oft given Inequality of the form
@+b S ex+d inimegers
= Direct the students to do the relevant exerdses of the lesson
20th In tha texthook.

For your attention...

Dovalopmant of the lasson:

+ Deslgn and (mplement approprizte actvides with teacher demonstra
tions In arder to develop subject concepts ralevant to learning cutcomes
from 2 to 6 under the competency kevel 18,1

Amzesmment and Evalustion:

= Direct students to do the exsrcises of the lesson 20th In the text book.

*  hitp:/fusayautube.comfwptch u=y 70 LaylwrWs
«  hitpe/iwwewyoutube. comfwatch Py=xChoeyeSKiuA

= hittpyfwwwyoutube. cormnfwatch M= X0AnSzBmkel
+  http:yffwweryoutube. comfweichiv=hl- OaCHTks

= hitpy/fwrwweyoutube comfwatch =g  EPO4P2aps
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21. Cyclic quadrilaterals

Competency 24 : Thinks logically to make decisions based on geometrical

concepts related to circles

Competency Level 24.1: From among all quadrilaterals, investigates those that can be

inscribed within a circle

Competency Level 24.2: Investigates the relationships between the exterior and interior

angles of a cyclic quadrilateral

Number of periods: 10

Introduction:

When vertices of a quandragle lie on a single circle, the quandragle is called
a cyclic quadrilateral. All rectangles and squares are cyclic quadrilateral
whereas irregular quadrangle and trapezoids may be cyclic quadrilateral. "Op-
posite angles of a cyclic quadrilateral are summplementary" is a theorem
relevant to angles of cyclic quadrilaterals. If opposite angles of a quandragle
are supplementary vertices of the quandragle lie on a single circle. This is
the converse of the above theorem. The external angle resulted by extending
a side of a quandragle equals to internal opposite angle. This is a theorem
relevant to the external angles of a cyclic quadrilateral. Above theorems and
their connverses are discussed in this lesson.

Learning outcomes relavent to competency level 24.1:

1.

2.

Writes down the pairs of opposite angles of a cyclic quadrilateral.

Identifies the theorem, “The opposite angles of a cyclic quadrilateral are
supplementary”.

. Verifies the theorem, “The opposite angles of a cyclic quadrilateral are

supplementary”.

. Performs calculations using the theorem, “The opposite angles of a cyclic

quadrilateral are supplementary”.

. Proves riders using the theorem, “The opposite angles of a cyclic quadrilateral

are supplementary”.

. Formally proves the theorem, “The opposite angles of a cyclic quadrilateral are

supplementary”.

. Identifies the theorem, “If a pair of opposite angles of a quadrilateral are

supplementary, its vertices are con-cyclic”.

. Proves riders using the theorem, “If a pair of opposite angles of a quadrilateral are

supplementary, its vertices are con-cyclic”.

138




Teachers' Guide - Grade 11 Mathematics

Glossary of terms:

Cyclic Quadrilateral - Dt Bpdee -l LBprHus s
Opposite angles - ©08d eniencs - a1 Bl & Ga I eww1 18I & 61
Supplementary - 8yom - Bemasplru L
Exterior angle - 208J emienc - Y& GasemiLd

Riders - epmed®os’ - gpsei

Interior opposite angle goBs3c 08 emien - SBH05HTCHTaILD

Instructions to plan the lesson:

Find below a learning specimen prepared as an individual group activ-
ity to develop subject concepts relevant to the learning outcomes 1, 2,
and 3 of competency level 24.1 step by step under the guidance of the
teacher.

Time: 40 minutes

Quality inputs:
» Bristol boards, pastel, pairs of scissors, gum, rubber bands, circle board
forteacher demonstration
» Copies of the activity sheet

Instructions for the teacher:
Approach: * Remind students that they have learnt theorem related to the
chord of a circle and angles of a circle.
* Remind the students about adjacent angles.

Development of the lesson:

* Present several cyclic quadrilaterals on the teacher demonstra-
tion circle board encircled by rubber bands.

* Asking qeustions make the students understand that all four ver-
tices lie on the circle .

» State that such quadrangles are known as cyclic quadrilaterals.

* Draw a cyclic quadrilateral on the blackboard and name it ABCD.

* Asking opposite angles of each cyclic quadrilateral write down
each pair of opposite angles.

* Present the theorem that opposite angles of a cyclic quadrilat-
eral are summplementary.

» Distribute quality inputs and student activity sheets among
students and engage them in the activity(Equipment in the
mathematical laboratory relevant for this activity can also be
used )
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» After the activity, give an opportunity to students to present

their findings.

* Discuss with students considering their presentations to confirm
the theorem "Opposite angles of a cyclic quadrilateral are
supplementary".

* State that this theorem can be proved formally and it will be dis-

cussed in a future lesson.

Activity sheet for the students:

o N
R * Read the activity sheet carefully and start the activity.
) r_%‘f, :;F| A * Draw a circle with the radius of about 5 cm on a bristol board.
Nl (Each student in the group should individually engage in this
activity).

» Draw a quadrilateral so that its vertices lie on this circle.
= Name a pair of opposite angles in the quadrilateral.
* Mark those angles with arcs and colour both angles in the same
colour,
* Checkwhether the two coloured angles are supplementary (the
sum is equal to 180°) either by measuring them or examining
the non-common sides after pasting them without overlapping
adjuscently on a straight line.
* Check whether the other two opposite angles are also supple
mentary.

* Present your findings to the class.
W y

Assessment and Evaluation:
« Assessment criteria:
* |dentifies that the quadrilaterals whose all four vertices are mono
cyclic are cyclic quadrilaterals.
= Names opposite angles of a cyclic quadrilateral.
» Proves that opposite angles of a cyclic quadrilateral are supple-
mentary.
* Presents requirements to be fulfilled by a circle to become a cy-
clic quadrilateral.
» Successfully engages in the activity within the group.
* Direct students to do the exercises of the lesson 21st in the text
book.
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For yoyr attention...

Developmet of the lesson:
. PMan sultable methods to reinforce subject concepts

relevant to keaming outcomes 4, 5, & 7 and 8 of competency
e 24.1.

. Use equlpments avaikable In the mathematical laboratory or any
other methed to establish subject concepts relevant 1o compe
tancy keval 24.2,

Aspopament and Ewveluation:

+ Direct students to de the relevant exerdses of the lesson 215t In
the textbook.

For further referancs:

* hitpe:/fwww. youtube.comfwalch?v=PV BIHPS A
. bipsferwwyoutabe. comtwatchyv—t VpedHB k()
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22. Tangents

Competency 24: Thinks logically to make decisions based on geometrical
concepts related to circles.

Competency level 24.3: Formally establishes the behavior of the angles related to
tangents of circles.

Competency level 24.4: Investigates the properties of tangents drawn to a circle
from a point outside the circle.

Competency level 24.5: Investigates the relationship between the angle between
the tangent and a chord and the angle in the alternate
segment.

Number of periods: 10

Introduction:

Only one tangent can be drawn through a given point on a circle. The per
pendicular straight line drawn to the radius through the point is a tangent
to the circle" is the first threorem identified in relation to tangents. Only
two tangents can be drawn from an exterior point to a circle.

* When two tangents are drawn from an exterior point to a circle the
two tangents are equal in length;
 angles subtended at the centre of the circle by tangents are equal.
* The straight line joining the centre of the circle and the exterior
point bisects the angle between the tangents.
» According to the angle betwee the chord and the tangent considered,
the other segment is the alternate segment.
* The angle of the segment is the angle subtended by the chord on the
alternate segment of the circle.

X
Y E A ‘
O ’
Q:
D C B D c

B
In this AXD and AYD are angles In this AXD is an angle in the
of the alternate segment in relation  alternate segment in relation to
to ADC ADB

* The angle between the tangent of a circle and the chord drawn to the
point of contact is equal to the angle of the alternate segment.
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Learning outcomes relevant to competency level 24.3:

1. Identifies the theorem, “The straight line drawn through a point on a circle

5.

and perpendicular to the radius through the point of contact, is a tangent

to the circle”.

. Verifies the theorem, “The straight line drawn through a point on a circle

and perpendicular to the radius through the point of contact, is a tangent

to the circle”.

. Performs calculations using the theorem, “"The straight line drawn through

a point on a circle and perpendicular to the radius through the point of
contact is a tangent to the circle”.

. Proves riders using the theorem, “The straight line drawn through a point

on a circle and perpendicular to the radius through the point of contact, is

a tangent to the circle”.

Identifies the converse of the theorem, “The straight line drawn through a
point on a circle and perpendicular to the radius through the point of contact, is

a tangent to the circle”.

6. Verifies the converse of the theorem, “The straight line drawn through a
point on a circle and perpendicular to the radius through the point of contact, is

a tangent to the circle”.

7. Performs calculations using the theorem, “The straight line drawn through
a point on a circle and perpendicular to the radius through the point of contact,

is a tangent to the circle”.

8. Proves riders using the converse of the theorem, “The straight line drawn
through a point on a circle and perpendicular to the radius through the point of
contact is a tangent to the circle”

Glossary of terms:

Circle

Radius

Tangent
Perpendicular
Centre

Exterior point
Segment of a circle

Alternate segment of a circle -

Chord
Subtended
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Instructions to plan the lesson:

Given below is a learning specimen based on group method for
developing subject concepts relevant to the learning outcome 2 in
students after the establishment of subject concepts relating to learning
outcome 1 under the competency level 24.3.

Time: 40 minutes

Quality inputs:

Compass, pencil, ruler
Copies of an activity sheet
Papers with the following diagram drawn(one per student) )

X

Instructions for the teacher:

Approach:

Inquire about the centre of circle, radius, chord, etc.
Demonstrate how to draw a perpendicular line through a
given point on a straight line while discussing.

Enquire about the occations when a perpendicularis drawn to
a line.

Explain about the tangent using a diagram which depicts a
tangent drawn to a circle.

Development of the lesson:

Group the students as appropriate and provide half sheets with

the diagrams and the activity sheets to the students.

After the group activity give an opportunity to the students to
present the results to the class.

After the presentations provide an opportunity to write down
the relevant theorem.

After the discussion review what was learnt while proving theo
rem.
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Activity sheet for the students:

o Ll
SIS 4 | Theorem:
,
The straight line drawn through a point on a circle and perpen
dicular to the radius through the point of contact, is a tangent to

the circle.

» Considering following instructions engage the group in the activity
relevant to the group.
* Construct perpendiculars to straight line XY, through the points P,
Q, R, S on a given circle which has centre point 'O’ and radius OR.
* Discuss within the group about the intersecting points on the circle
by these perdendicular lines.
* Discuss which perpendicular lines intersect the circle only at one
point.
= How do you identify lines OS and OR affliated to the circle.
= Suggest a special name based on the above threorem for the line
drawn through one point of the circle and perpendicular to the
radius.

Assessment and Evaluation:

* Assessment criteria:
+ States that the straight line drawn perpendicular to radius at the
point of contact of the radius and the circle is tangent tothe circle.
» ldentifies as tangents drawn to a circle, the intersects that meet
a circle only at one point.
» Construct a tangent to a circle at a given point on the circle.
* Consolidates logically te principles with facts.
= Works cooperatively within the group and completes the task.
= Direct students to do the relevant exercises of the lesson 22nd in
the textbook.
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For your sttamtion...
Development of the lesson:

+ Daslgn and Implamant sultabla acthvitlas to devalop In students
the subject concepis relevant to kearning outcomes 3, 4,5, 6, 7 and
8 under the compatency keved 24.3.

+ Design and implemant sultable activities to develop n students
the subject concepts relating to competency levels 24.4 and 24.5.

Apsapament and Eweluation:

+  Direct students to do the relevant exerdeses In lesson 22 of the
teut book,
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Competency 27 :

23. Geometric constructions

Analyzes according to geometric-: laws, the nature of the
locations in the surroundings

Competency level 27.1: Constructs circles related to triangles

Competency level 27.2: Constructs tangents to a circle using the relationships

Number of periods: 05

between the angles related to tangents

Introduction:
In this section construction of circles related to trinagles un-
der competency level 27.1 and constructing tangents to a circle
using relationships relevant to anlgles of tangents under com-
petency level 27.2 will be discussed.
Ruler and pair of compasses and knowledge on loci are used
for geometric constructions. Students have learnt in the previ-
ous grade to construct four primary paths, draw triangles,
parallolegrams, trapezoids and constucting plane figures ac-
cording to the given dimensions.
It is important to explain students that it will be easy to do a
geometric construction according to the given data, adopting
following steps.

1. Sketch a diagram according to the given data.

2. Mark the data in the sketch.

3. Identify geometric relationships.

4. Construct geometric diagram.

Learning outcomes related to competency level 27.2:

1. Constructs a tangent to a circle from a point on the circle.

2. Constructs tangents to a circle from an external point.

3. Verifies the properties of the theorems on tangents by using the
above constructions.

Glossary of terms:
Point
Locus
Circle
Circumcircle

cCBEnne - yeiref

80 - YUWES
BDardnes - allLb
808 - s&bhmel’ b
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Inscribed circle - esinbbisnes - o eieulLLD
Outer circle - 8D - Geuefleu’Lid
Tangent - dobemoe - GzTLed

Instructions to develop the lesson:

A learning specimen with an individual activity implementable stepwise
with teacher demonstrations, is shown below to develop subject con-
cept relevant to learning outcomes 1 and 2 of competency level 27.2
after reinforcing learning outcomes relevant to competency level 27.1.

Time: 40 minutes

Quality inputs:
» Pair of compasses and ruler

Instructions to the teacher:
Approach:
* Lead a brief discussion on equipments used in geometric con
structions and how the use of the ruler and the pair of compasses.
* Demonstrate on the blackboard how to construct a perpendicular
to a line at a given point.
* Demonstrate how to construct a perpendicular bisector to a line.

Development of the lesson:

« Direct students to the geometric construction using teacher
demonstrations (Teacher has to use the large pair of compasses
and ruler correctly).

« 'X'is a point on the circle of which the centre is 'O'. Following the
steps below, construct XY tangent to the circle that touches the
circle at the point 'X".

Step 1- Draw a circle with centre 'O’ and mark point 'X' on
the circle.

Step 2 - Draw the line OX and extend it upto the point P.

Step 3 - Using the pair of compasses construct a perpendicular
to line OXP at the point of X and mark it XY.

* Explain that radius OX of the circle and line XY are perpendicular
to each other and therefore XY is a tangent drawn to the circle at

the point X.
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Follow the following steps to develop skills of constructing tan-
gents to a circle from an external point. Direct students to do the
geometric constructions using teacher demonstrations.

~

X

As shown in the diagram the centre of the circle is 'O' and the

external point is 'X'.

Step 1- Draw the circle with the centre 'O' and mark external

point X. Draw the line OX.

Step 2 - Using the pair of compasses construct perpendicular bi
sector of OX. Mark the point 'Y' where OX and perpen
dicular bisector intersect.

Step 3 - Taking 'Y' as the centre point and YO as the radius draw

arcs that intersect the circle at two cutting two points.
Mark those two points P and Q.

Step 4 - Draw lines XP and XQ. Explain students that XP and XQ

are the tangents drawn to the circle.

Assessment and Evaluation:

* Assessment criteria

Uses the ruler and the pair of compasses correctly.

Constructs a tangent to a circle at a point on the circle.
Constructs atangent to a circle from an external point to the circle.
Engages in geometric constructions according to the instructions
given,

Completes the task systematically and with patience.

¢ Direct students to do the exercises of the lesson 23rd in the text-
book.
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For your attenton:.
Development of the lesson:

+ Preparespecimens for the l=aming cutcome 3 of competency level
272 and Implamant.

Amessmert and evalustion:

+ Direct shudents to do the relevant exerclses of the lesson 23rd Inf
tha treahonole,

ey +  hitp=/ ferarw.youbube. com femich b =iZEwI 1oL
httpy/fwwayoutube. comfwatch Pv=Velow2 N [EGD
hit e/ wnn youtube. som fwatch Py=2 LvbBICVYI|E
hitpy/fwrwiryoutube.com/watchPw=aGc4oLASe80

by
\'\'\-\‘ e
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24. Sets

Competency 30: Manipulates the principles related to sets to facilitate daily

activities

Competency Level 30.1: Uses Venn diagrams to solve problems related to sets

Number of periods: 06

Introduction:
Different placements of thee sets in a Venn diagram is shown below.

When describing different regions of a Venn diagram in words one should be

mindful to use only on appropriate occasions.
Care should be taken about intersection union and complement when repre

senting sets as notations.

Learning outcomes relevant to competency level 30.1:

1. Draws the various ways of representing three sets in a Venn diagram.

2. Describes in words the set which is denoted by a shaded region in a Venn

diagram of three sets.

3. Represents using set notations a set which is denoted by a shaded region in a

Venn diagram of three sets.

4. Shades a region that has been described in words in a Venn diagram of three sets.

5. Shades a region that has been given in set notations, in a Venn diagram of three

sets.

6. Using a Venn diagram, solves problems that can be represented using three

sets.
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Glossary of terms:
Set - REWES - GzrenL
Element - aOwd - (PEVBEISBEIT
Set Notation - RED GoBA - GarenLs@Plui’h
Venn Diagram - ©0x3 Jese - Geusire_(p
Intersection of sets - e odemae - @oLOa (B5esTEL
Union of sets - RNED® odcw - gapuys GsTen

Instructions to plan the lesson:

Find below the learning specimen prepared using group activities to
achieve learning outcomes 2 after achieving the learning outcome 1 of
competency level 30.1

Time: 80 minutes

Quality inputs: * Copies of the acitivity sheets,
* demy papers and marker pens.

Instructions for the teacher:
Approach:
* Draw a Venn diagram with intersetion of two sets and ask about
its different regions from the students.
* Get the participation of students to find the set notation of those
areas.
* Discuss with students on different ways of positioning three sets
in a Venn diagram.

Development of the lesson:

* Group students appropriately as A, B and C, distribute copies
of activity sheets among groups and engage them in the activity.

* Give opportunity to each group to present the completed activity
sheets.

* After the presentations, review how areas of a Venn diagram
with three sets are identified and described in words. Also
discuss how the areas represented as a sum of two letters
given in the activity sheet. (e.g. g + ») are described in words.
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Activity sheet for the Students :

r N
« Studythe information given below and the venn diagram relevant to
your group and complete the table given below.

¢ Find below, three Venn diagrams that depict the information relating
to interest on Volley ball, Elle and Cricket of grade 11 students in

three schools. English letters are used to differentiate the region in
it.

Group A GroupB
£ _\_l_g_l_leyball
/B "‘ Elle
<1 Ell L~
/ 6“" ) (eb
Cricket
- Cricket
L GroupC
Volleyball
Elle
T~
| Volleyball
Cricket — ‘
* Please a tick ( ) appropriately.
Letter likes Cricket likes Volleyball likes Elle
(region)
@ | i | e | s
b Y O v
€ |  seescasscennsnscessnn | sesasvessassecsassan |eassecessssnecsaanae
7 U )
€ | seesecmmsmmssnsmmnsse | snmssessmsssesssmmss hssesssmsssssmsnses
7 N (RO (PPN I

« Describe and write each region represented by a letter in words.
Example: Those who like both cricket and elle.
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= Give reasons for your answers
= Prasent to the class the facts you discovenad from the Venn diagm
assigned to your group.

Aszeszment and Evalustion:

= Assessment criterda:
« |dentifles and names the reglons Ina Yenn dagram consisting of
three 3ais.
+  Deseribes the regions In a Yenn diagram consisting of three
sats In wongds.
= Presents differences of the reglons In a Venn diagram.
+ Accapts that diffanent Information can ba presented In a Vann
diagram.
*» Completes the task while cooperathrally working within the group.
= Dirsct students to do the mmercisas of tha kesson 24th in the textbook

For yaur attention..
Development of the lesson:

« Plan an apprapriate actvity ta refinforce subject concepts relevant
to tha laaming eutcomes 34,5, and & of and Implamant.

Aspepmmant and Evalustian:

+ Direct students to do the relevant sxerdces of the kesson 24th n
the text book.

For further referencs:

5
& * hitpecfwrerwyoulube comfwatchfe=lqaBt] GPDA
4 « hitpe:fwww. yonnbe.com'waichv=0oolrB00:NM

2
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25. Probability

Competency 31: Analyzes the likelihood of an event occurring to predict
future events

Competency level 31.1: Interprets day to day events using various methods of
representing the likelihood of occurrences.

Number of periods: 07

Introduction:

When two events are considered, if the occurrence or non-occurrence
of one event does not affect the occurence or non-occurrence of the
other event, such events are called independent events. The events
which affect the occurrence of the other event are called dependent
events. Sample frame of a random test that includes dependent events
can be represented in a square grid and possible events of a random
test that includes dependent events can be represented in a tree dia-
gram. Problems related to dependent events can be solved using the
tree diagram. Sum of probabilities of the events represented by branches
of the tree diagram is 1. Sampling frame square grid can only show
events which has equal likelihood and it is restricted only to two events.
A tree diagram can show any equally probable as well as equally non-
probable event and it is valid for any number of occurrences. In this
grade, only two occasions are taken into consideration.

Learning outcomes related to competency level 31.1:

1. Describes the nature of a dependent event.
2. Provides examples of dependent events.
3. Distinguishes and identifies dependent and independent events.

4. Represents the sample space of a random experiment involving
dependent events on a grid.

5. Writes down the probability of a given event using the representation
on a grid of the sample space of a random experiment involving
dependent events.

6. Solves problems involving dependent events using a grid.
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7. Represents on a tree diagram, all the possible events of a random
experiment involving 2 stages of dependent events.

8. States that the sum of all the probabilities on the branches of a tree
diagram is 1 (one) for each stage.

9. Solves problems involving dependent events using a tree diagram.

Glossary of terms:

Random Experiment

3e3®e008 es8r3esen

siporppl  LfiGFTHemen

Lindependent Event -  eoicsn 83 - amgr Hepsd
Dependent Event - sctiess 848 - any Hepsd

Sample Space - B8 edmnc - wrdfQsuefl

Square grid - emg Hee - FHISCsT (HFFLLLD
Tree diagram - Gz €005y - wyeufliuLib

Instructions to plan the lesson:

A learning specimen prepared including individual activities, lectures
and discussions, to develop subject concepts under learning outcomes
1, 2, 3, and 4 of competency level 31.1, is shown below.

Time : 40 minutes

Instructions for the teacher:
Approach:
» Stating that students have learnt in grade 10 how the sample

space of an experiment in which a bead is randomly picked from
a bag containing three idetical red beads and two blue beads
(named R1, R2, R3, B1, B2), its colour is noted. returned to the
bag and a second bead is taken is represented in a grid, display
that grid drawn on a bristol board.

B2 T X X X X X
Approach the lesson
B X X X X X posing following
R questions on the
3 X X X X X sample space to the
students and eliciting
R, T x x x x X answers.
R1" X X X X X
' B
R, R, R, B 2
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1. Find the probability of both the bads being red.

2. Find the probability of the first bead is blue and the second bead

is red.

Development of the lesson:

Taking the example taken at the approach remind the students an
occasion where the second bead is taken without replacing the
first. Explain that the first bead was taken from six and the sec-
ond bead was selected from five. State that since the first event
affects the second event, it is called dependent event.

Ask students that if the first selection was R1 whether it is pos-
sible to get R1 for the second time as well. Discuss students'
answers and explain that it is impossible. In the same way, through
the questions get the answer if R2 was drawn first, getting it for
the second time is impossible.

Provide oppourtunity for each student to note down the result of
this activity in this exercise book.

Instruct students to write elements of the sample space of this
experiment as ordered pairs.

Instruct students to represent that sample space in a square grid.
Display on the blackboard a magnified version of the grid com-
pleted by the students.

Get the students to compare the square grid used when approach-
ing the lesson and the square grid drawn on the blackboard.
Lead a discussion highlighting the differences of presenting de-
pendent and independent events in a square grid.

Assesment and Evaluation:
e Assessment criteria:

Expalins what is an independent event.

Explains what is a dependent event.

Accepts that dependent events of a random test can be repre-
sented in a square grid.

Differentiates dependent and independent events from a group
of events.

Displays the sample space of a random test imvolving dependent
events on a square grid.

Direct students to do the exercises of the lesson 25th in the text-
book.
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For your sttention...
Devalomant of the lsszon:

= Plan a suitable methodology to achie lsaming cutcomes 5, &,
7. 8, 9, of competency kevel 311 and Implement.

Aszeszmunt and Evalustion:

* Direct students to do the exercises of the lesson 25th in the text

boole.
For further referencs:
e, = it feeanar youtube. comfwatch fv=3_otNrakRuY
f-_}" s hitp: e you tube. comfwatch e 040 rsuboditg
I * hitp//wwepoutube.comfwatch v=RIFZ405)p1L)

= http:ffwwewyoutube. comwatch = C40msubodtg
* hip:f v youiube.oomfwelch =3 ERBCIq BdpE
= hitps/wwyoutube com/watch?v=5E_NvnboMB2
+  http:/ feww youtuba. comjfwalch hv=wBDOCWHYRE
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