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Message of the Director General

The first phase of the new competency based curriculum, with 8 years curriculum cycle was
introduced to secondary education in Sri Lanka in 2007 replacing the existed content based
education system with basic objective of developing the national level competencies
recommended by the National Education Commission.

The second phase of the curriculum cycle to be introduced to grades 6 and 10 starts from
2015. For this purpose, National Institute of Education has introduced a rationalization
process and developed rationalized syllabi for these grades using research based outcomes and
various suggestions made by different stakeholders.

In the rationalization process, vertical integration has been used to systematically develop the
competency levels in all subjects from fundamentals to advanced levels using the bottom up
approach. Horizontal integration is used to minimize the overlapping in the subject content
and to reduce the content over loading in the subjects to produce more students friendly and
implementable curricular.

A new format has been introduced to the teachers’ guide with the aim of providing the
teachers with the required guidance in the areas of lesson planning, teaching, carrying out
activities and measurement and evaluation. These guidelines will help the teachers to be more
productive and effective in the classroom.

The new teachers’ guides provide freedom to the teachers in selecting quality inputs and
additional activities to develop the competencies of the students. The new teachers’ guides
are not loaded with subject content that is covered in the recommended textbooks. Therefore,
it is essential for the teacher to use the new teachers’ guides simultaneously with the relevant
textbooks prepared by Education Publication Department as reference guides to be more
aware of the syllabi.

The basic objectives of the rationalized syllabi and the new format of teachers’ guide and
newly developed textbooks are to bring a shift from the teacher centered education system
into a student centered and more activity based education system in order to develop the
competencies and skills of the school leavers and to enable the system to produce suitable
human resource to the world of work.

I would like to take this opportunity to thank the members of Academic Affairs Board and
Council of National Institute of Education and all the resource persons who have immensely
contributed in developing these new teacher guides.

Director General
National Institute of Education
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Instructions on the use of the Teacher’s Manual

The Department of Mathematics of the National Institute of Education has been preparing for
the new education reforms to be implemented in 2015 for the first time since 2007, in
accordance with the education reforms policy which is implemented once every eight years.
The Grade 10 Mathematics Teacher’s Manual which has been prepared accordingly has many
special features.

The Grade 10 syllabus is included in the first chapter. The syllabus has been organized under
the titles Competencies, Competency Levels, Content, Learning Outcomes and Number of
Periods. The proposed lesson sequence is given in the second chapter. The Learning-
Teaching-Evaluation methodology has been introduced in the third chapter. A special
feature of this is that the best method to develop each of the subject concepts in students has
been identified from various methods such as the discovery method, the guided discovery
method, the lecture-discussion method etc and the lesson plan has been developed based on it.

Following the proposed lesson sequence, the relevant competency and competency levels as
well as the number of periods required for each lesson have been included at the beginning
under each topic. Specimen lesson plans have been prepared with the aim of achieving one or
two of the learning outcomes related to a selected competency level under each competency.
These lesson plans have been carefully prepared to be implemented during a period or a
maximum of two periods.

To create awareness amongst the students regarding the practical applications of the subject
content that is learnt, a section titled ‘Practical Use’ which contains various such applications
has been introduced in some of the lessons.

You have been provided with the opportunity to prepare suitable lesson plans and appropriate
assessment criteria for the competency levels and related learning outcomes for which
specimen lesson plans have not been included in this manual. Guidance on this is provided
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under the title ‘For your attention ....".

Another special feature of this Teacher’s Manual is that under each lesson, websites which
can be used by the teacher or the students, in the classroom or outside which contain resources
that include videos and games to enhance students’ knowledge is given under the title ‘For
further use’ and the symbol ‘ . Although it is not essential to make use of these, the
learning-teaching-evaluation * #=| process can be made more successful and students’ subject
knowledge can be enhanced by their use, if the facilities are available.

Further, in selected lessons, under the title “For the teacher only” and the symbol =—— |
facts which are especially for the teacher are included. This information is only to enhance the
teacher’s knowledge and is not given to be discussed with the students directly.

The teacher has the freedom to make necessary amendments to the specimen lesson plan
given in the new teacher’s manual which includes many new features, depending on the
classroom and the abilities of the students.

We would be grateful if you would send any amendments you make or any new lessons you
prepare to the Director, Department of Mathematics, National Institute of Education. The
mathematics department is prepared to incorporate any new suggestions that would advance
mathematics educations in the secondary school system.

Project Leader



Syllabus




1.0 Syllabus

Competency Competency Level Content Learning Outcomes Periods
Competency — 1 1.1
Manipulates the Finds the square roots | e Square root Recognizes that the square root
mathematical of numbers using e Approximation of a number which is not a 04

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

various methods.

(First approximation
only)
¢ Division Method

perfect square is a decimal
number.

Finds an approximate value for
the square root of a number
that lies  between  two
consecutive perfect squares.
Finds the square root of a
number which is not a perfect
square to the first
approximation.

Finds the square root of a
perfect square number using
the division method.

Using the division method,
finds the square root of a
number which is not a perfect
square, to the second decimal
place.

Using the division method,
finds the square root of a
decimal number to the second
decimal place.




Competency — 2
Makes decisions for
future requirements by
investigating the
various relationships
between numbers.

2.1

Identifies arithmetic
progressions and
solves related
problems.

¢ Arithmetic Progressions
e Introduction
e n"term

Identifies a number sequence
in  which the difference
between consecutive terms is a
constant, as an arithmetic
progression.

Identifies the technical terms
relevant to arithmetic
progressions.

Develops the formula 7, = a +
(n — 1)d for the n™ term of an
arithmetic progression.

Finds the »™ term of an
arithmetic progression using
the formula 7,=a + (n — 1)d.
Finds the value of n using the
formula when the n™ term (7, )
of an arithmetic progression is
given.

Solves problems wusing the
formula 7,=a + (n — 1)d.
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2.2

Investigates the various
behavioral patterns of
arithmetic
progressions.

e Arithmetic Progressions
e Sum of the first nterms

Develops the formulae S, =
2{2a + (n— 1)d} and S,= Z{a
+ [} for the sum of the first n
terms of an  arithmetic
progression.

Finds the sum of the first »
terms of an  arithmetic
progression using the formulae.

04




Using the formulae, finds the
number of terms in a
progression, when the sum of
the first n terms is given.

Solves problems related to
arithmetic progressions with

solving  of  simultaneous
equations.

Competency — 3 3.1

Manipulates units and | Solves problems e Solving problems Analyses instances  where

parts of units under the | involving fractions. involving fractions fractions are used in day to day 04
mathematical life.

operations to easily Solves problems related to day

fulfill the requirements to day life using fractions with

of day to day life. BODMAS rule.

Competency — 4 4.1

Uses ratios to facilitate | Investigates the e Introducing inverse Analyses the  relationship

day to day activities. relationships between between two quantities and 05

quantities using ratios.

proportions

e Problems related to inverse

proportions
e Work and time
¢ Representing inverse

proportions algebraically

® xoc 15 — xy=k,
constant

kisa

e Solving problems using x

v=k

identifies inverse proportions.

Solves problems related to
work and time wusing the
knowledge on inverse
proportions.

Identifies that when x and y are
two inversely proportional
quantities, the proportion is
denoted by x oc 15

Solves problems related to
inverse proportions by using xy
= k, where £k is a constant.




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

5.1

Solves problems
related to taxes using
percentages.

e Types of taxes (Duty,
income tax, rates, VAT)
e Introduction
e Installments

Identifies the taxes - rates,
duty, income tax and VAT.
Identifies how taxes are used to
develop the country.

Engages in calculations related
to rates.

Engages in calculations related
to duty.

Engages in calculations related
to income tax.

Engages in calculations related
to VAT.

Solves problems related to
taxes.
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5.2
Makes decisions by
calculating the interest.

e Simple interest
e Interest Rate
e Annual/monthly
e Calculating the interest

Identifies simple interest as
the interest calculated by
taking into consideration the
initial amount, the time and the
interest rate.

Recognizes that the interest
received during equal time
periods and same interest rate
is the same for a given amount
of money.

Calculates the interest for a
given amount, for a given
period and given interest rate.
Solves problems involving
finding the interest or the
interest rate or the time or the
amount, when the necessary

03




information is given.

Makes effective decisions on
transactions in day to day life
by taking into consideration the
interest.

Competency — 6
Uses logarithms and

6.1
Analyses the

¢ Relationship between

Describes the logarithm of a
number in terms of the base,

calculators to easily relationship between indices and logarithms when the number is expressed 02
solve problems in day | indices and logarithms. | e Logarithm <> Power in index form.
to day life. conversion Converts an expression in
index form to logarithm form
and an expression in logarithm
form to index form.
6.2
Uses the laws of e Laws of Logarithms Identifies the laws  of
logarithms for e Multiplication logarithms for multiplication 03
multiplication and e Division and division.
division. Simplifies expressions
involving logarithms using the
laws of logarithms.
6.3
Simplifies numerical e Use of the logarithm tables Using the logarithm tables,
expressions using the e Logarithms of numbers finds the logarithm of numbers 04

logarithm tables.

greater than 1

e Expressions involving
numbers greater than 1
e Multiplication
e Division

greater than 1.
Using the logarithm tables,
multiplies and divides numbers
greater than 1.
Using the logarithm tables,
simplifies expressions
involving the multiplication
and division of numbers
greater than 1.




6.4

Uses the calculator to
solve mathematical
problems.

e Use of the keys of the
calculator

eThekeys | *|| -],

X |z| =
: The keys and |_{

Simplifying expressions
with decimals

Identifies the keyy +| | - x

,| =| and | =
Obtains the value of a
numerical expression involving
+, -, %, + and = using the
calculator.
Identifies the keys

)

Simplifies numerical
expressions by using the
‘bracket’ keys appropriately.
Simplifies expressions with
decimals using the calculator.
Verifies using the calculator,
the accuracy of the solutions of
products and quotients of
numbers obtained using the
logarithm tables.

(| and

01

Competency — 7
Investigates the
various methods of
finding the perimeter
to carry out daily tasks
effectively.

71

Extends measurements
related to length to find
the perimeter of plane
figures containing
sectors.

e Perimeter

e Sectors
e Compound figures
containing sectors

Develops the relationship %

x 2nr for the length of an arc of
a sector when the angle at the
centre is & and the radius of the
circle is .

Calculates the perimeter of
sectors.

Solves problems related to the
perimeter of compound figures
which contain sectors of
circles.

04




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

8.1

Solves problems
related to the area of
plane figures
containing sectors.

e Area
e Sectors
e Compound plane figures
involving sectors

Develops the relationship 4 =

g
2 * 71* for the area A of a

sector when the angle at the
centre is & and the radius of
the circle is r.

Finds the area of a sector using

the formula 4 = 2 % wr2.
3a0

Constructs an algebraic
expression for the area of a
sector when the measurements
of the sector are given as
algebraic terms.

Solves problems related to the
area of compound plane figures
which contain sectors of
circles.

04

8.2
Investigates the surface
area of cylinders.

e Surface Area
e Cylinder

Develops the formula 4 = 27/°

+ 2rrh for the surface area 4 of
a closed right circular cylinder
of radius » and height 4.
Calculates the surface area of a
closed right circular cylinder
using the formula 4 = 2m/” +
2nrh.

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

02

83
Investigates the surface
area of prisms.

e Surface Area
e Right prism with a
triangular cross-section

Identifies the shapes of the
faces of a right prism with a
triangular cross-section.

03
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Calculates the surface area of a
right prism with a triangular
cross-section.

Solves problems related to the
surface area of a right prism
with a triangular cross-section.

Competency — 10
Gets the maximum out

10.1
Has an awareness

¢ Cylinder

Develops the formula V = m?h

of space by working about the volumes of e Formula for the volume for the volume ¥V of a right 02
critically with respect | cylinders. e Application of the circular cylinder of radius » and
to volume. formula height 4.
Finds the volume of a right
circular cylinder using the
formula V= nrh.
Solves problems related to the
volumes of cylinders.
10.2
Has an awareness e A right prism with a Develops the formula V' = Ah
about the volumes of triangular cross-section for the volume V of a right 02
prisms. e Formula for the volume prism with a triangular cross-
e Application of the section of arca A4 and
formula height/length 4.
Calculates the volume of a
right prism with a triangular
cross-section.
Solves problems related to the
volume of a right prism with a
triangular cross section.
Competency — 12 12.1
Manages time to fulfill | Manages time to e Distance and time Recognizes that the rate of
the needs of the world | perform daily duties e Representation by a change of distance with respect 05

of work.

efficiently.

distance time graph
(when the speed is

to time is speed.

9




uniform)
e Gradient of the graph =
distancs _ d
tims Spee
¢ Volume and time
(Including liquids flowing
through pipes)

Writes down the relationship
between distance, time and
speed.

Represents the information on
distance and time by a graph.
Recognizes that the speed is
given by the gradient of a
distance-time graph.

Solves problems related to
distance, time and speed.
Solves problems related to
volume and time. (Including
liquids flowing through pipes)
Performs daily tasks efficiently
using speed and rate.

Competency — 13
Uses scale diagrams in
practical situations by
exploring various
methods.

13.1

Investigates the various
locations in the
environment using
scale diagrams.

¢ Drawing scale diagrams of

a vertical plane

e Location of an object in
terms of the angle of
elevation and the angle of
depression

¢ Drawing scale diagrams
using the location

e Describing the location
using a scale diagram

e Drawing 2-dimensional
vertical scale diagrams

Identifies the angle of
depression.

Identifies the angle of
elevation.

Describes the location of an
object in terms of the angle of
depression and the angle of
elevation.

Draws scale diagrams to
represent the information on
measurements in a vertical
plane.

Describes locations in the
environment  using  scale
diagrams.

05

‘10




Solves problems related to
scale diagrams of vertical
planes.

Competency — 14 14.1 ¢ Expansion of binomial Simplifies the product of two
Simplifies algebraic Squares a binomial expressions binomial expressions of the
expressions by expression. e Of the form form (a x + by) (cx + dy). 04
systematically (ax+by) (cx +dy); Verifies the product of two
exploring various a,b,c,d e @ binomial expressions by means
methods. e Expansion of of the areas of
(ax+by);a,bel squares/rectangles.
Expands (ax + by)* by
considering the product of two
binomial expressions.
Expands (ax + by) by
considering the relationship
between the terms of the
expansion of (a + b)*.
Verifies the product and square
of two binomial expressions by
substituting values.
. 15.1 e Finding factors Finds the factors of the
Competency — 15 Factorizes a trinomial e Difference of two squares difference of two squares
Factorizes algebraic quadratic expression. e Of the form which include algebraic 04
expressions by ax’* + bx + ¢; a #0 expressions.

systematically
exploring various
methods.

b’- 4ac is a perfect square

Finds the factors of expressions
of the form ax” + bx + c.

Verifies the accuracy of the
factors of an expression of the
form ax’* + bx + ¢ using

various methods.
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Competency - 16
Explores the various
methods of simplifying
algebraic fractions to
solve problems
encountered in day to
day life.

16.1

Finds the least
common multiple of
several algebraic
expressions.

e [ east common multiple of
algebraic expressions (No
more than 3 expressions, no
more than 2 variables,
index not more than 2)

Recognizes that the smallest
algebraic expression that can
be divided by several algebraic
expressions is the least
common multiple of these
expressions.

Finds the least common
multiple of several given
algebraic terms.

Using factors, finds the least
common multiple of several
algebraic expressions.
Logically determines the least
common multiple of several
algebraic expressions.

04

16.2

Manipulates algebraic
fractions under
addition and
multiplication.

e Algebraic fractions (With
unequal denominators)
e Addition
e Subtraction

Explains the necessity of
equivalent fractions for the
addition and subtraction of
algebraic fractions.

Adds and simplifies algebraic
fractions with unequal
denominators.

Subtracts and simplifies
algebraic fractions with
unequal denominators.
Simplifies algebraic fractions
with unequal denominators.

04
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Competency — 17
Manipulates the
methods of solving
equations to fulfill the
needs of day to day
life.

17.1
Uses linear equations
to solve problems.

e Linear equations with
algebraic fractions
e Solving
¢ Constructing

Recognizes that the methods of
simplifying algebraic fractions
can be used to solve simple
equations involving algebraic
fractions.

Solves simple equations
involving algebraic fractions.
Expresses the relationship
between the data of a given
problem by a simple equation
involving algebraic fractions
and solves it.

03

17.2

Uses simultaneous
equations to solve
problems.

e Simultaneous equations
(With 2 variables of
unequal integral
coefficients)

e Constructing
¢ Solving

Solves pairs of simultaneous
equations with distinct
coefficients.

Expresses the relationships in
the given information by a pair
of simultaneous equations and
solves it.

Verifies with reasons the
accuracy of the solution of a
pair of simultaneous equations
by substituting the obtained
values back into the equations.
Solves problems using
simultaneous equations.

03
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17.3
Uses quadratic

¢ Solving quadratic equations

Factorizes the algebraic

equations to solve e Using factors expression of an algebraic 02
problems. equation.
Recognizes that for a product
of two expressions to be zero,
at least one of the expressions
should be zero.
Solves  quadratic  equations
using factors.
Solves  problems involving
quadratic equations.
Competency — 18 18.1
Analyzes the Solves problems in e Solving inequalities and Writes down the integral
relationships between | daily life related to the representing solutions on a solution set of the inequalities 06

various quantities
related to real-life
problems.

inequality of two
quantities.

number line

e Of the form
ax+bzc
(a,b,ceZ,a=0)

e Integral solutions

e Intervals of solutions

e Representing inequalities
on a coordinate plane
e Of the formx Z a
e Of the formy = b

e Of the formx Z y

ax+b<c; axt+tb>c;ax+
b<c; ax+tb=>c

e Represents the solutions of the

inequalities

axt+b<c; axtb>c;ax+b
<c;ax+b=>c

on a number line.

Represents inequalities of the
formx<a,x>a,x<a,x =2a
on a coordinate plane.
Represents inequalities of the
formy<b,y>b,y<b,y 2b
on a coordinate plane.
Represents inequalities of the
formy<x,y>x,y<x,y 2x
on a coordinate plane.
Recognizes that inequalities

‘14




can be wused to represent
information in day to day life.
Uses inequalities to solve
problems in day to day life.

Competency — 19 19.1
Explores the methods | Investigates the e Formulae Changes the subject of a
by which formulae can | methods by which e Changing the subject of formula which contains squares 03
be applied to solve formulae can be used formulae (With squares and square roots.
problems encountered | to solve problems. and square roots) Finds the value of a given term
in day to day life. o by substituting the given values
e Substitution . - !

into a formula which contains

squares and square roots.

Uses formulae to  solve

problems.
Competency — 20 20.1
Easily communicates | Determines the nature | e Calculating the gradient of Calculates the gradient of an
the mutual of the linear a straight line of the form equation of the form % 02

relationships that exist
between two variables
by exploring various
methods.

relationship between
two variables.

y=mx+c
(Using coordinates)

= mx + ¢ when the coordinates
of two points on the line are
given.

Calculates the gradient of an
equation of the form v
= mx + ¢ when the graph of the
equation is given.

Determines the relationship
between the two variables
using the gradient of the
straight line.

*15




20.2
Graphically analyzes

the mutual quadratic
relationships between
two variables.

e Quadratic functions of the
form y = ax* and y = ax” +
b

(a,b e Qanda#0)

¢ Drawing the graph

¢ Maximum/minimum
value

¢ Coordinates of the
turning point

¢ Equation of the axis of
symmetry

¢ Behaviour of the graph

e Calculates the y values
corresponding to several given
x values of a function of the
form y = ax” or y = ax” + b.

e Draws the graph of a function
of the form y = ax® or v
= ax’ + b for a given domain.

e Finds the maximum/minimum
value of the function, equation
of the axis of symmetry and the
coordinates of the turning point
of the graph of the function of
the form

y =ax’ ory = ax’ + b, using
its graph.

e Using the graph, finds the
interval of values of x
corresponding to a given
interval of wvalues of the
function, for a function of the
form y = ax® or y = ax’ + b.

¢ Finds the roots of the equation
y = 0 by considering the graph
of the function y which is of

the form y = ax’ or y=
ax® +b.

e Determines a function similar
to a function of the form y

= ax’ or y = ax’> + b by
considering its graph.

04
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20.3
Analyzes the properties

¢ Properties of quadratic

e Finds the

inter-relationships

of a quadratic function functions of the form y = between a function of the form 03
by observing the ax*and y = ax* + b y=ax’ory=ax’ + b and its
function. (a,b € Qand a # 0) graph, to determine its
(Without drawing the maximum/minimum value, the
graph) coordinates of the turning point
e Maximum/minimum and the equation of the axis of
value symmetry, by observing the
e Coordinates of the function.
turning point Determines the
e Equation of the axis of maximum/minimum value, the
symmetry coordinates of the turning point
and the equation of the axis of
symmetry of a function of the
form y = ax® or y=ax’+
b, by observing the function.
Competency — 23 23.1
Makes decisions Formally investigates | o Proof of the theorem Performs calculations using the
regarding day to day the sum of the three “The sum of the three theorem, “The sum of the three 02

activities based on
geometrical concepts
related to rectilinear
plane figures.

interior angles of a
triangle.

interior angles of a
triangle is 180°” and
related problems

interior angles of a triangle is
180°”.

Proves riders using the
theorem, “The sum of the three
interior angles of a triangle is
180°”.

Formally proves the theorem,
“The sum of the three interior
angles of a triangle is 180°”.

17




23.2

Investigates the
relationship between
the exterior angle
formed by producing a
side of a triangle and
the interior opposite
angles.

e Proof of the theorem
“If a side of a triangle
is produced, the
exterior angle so
formed is equal to the
sum of the two interior
opposite angles” and
related problems

Performs calculations using the
theorem, “If a side of a triangle
is produced, the exterior angle
so formed is equal to the sum
of the two interior opposite
angles”.

Proves riders using the
theorem, “If a side of a triangle
is produced, the exterior angle
so formed is equal to the sum
of the two interior opposite
angles”.

Formally proves the theorem,
“If a side of a triangle is
produced, the exterior angle so
formed is equal to the sum of
the two interior opposite
angles”.

03

233

Investigates the
requirements for two
triangles to be
congruent.

e Identifying the conditions
under which two triangles
are congruent and
applications
e S.AS.

e AAS
e S.S.S
e Hyp. S

Identifies two plane figures
which coincide with each other
as congruent figures.
Identifies the properties of
congruent plane figures.
Identifies the conditions that
are necessary and sufficient for
two triangles to be congruent
as S.A.S., AAS., S.S.S. and
Hyp.S.

Proves riders using the
congruency of triangles.

0s
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23.4

Formally proves the
relationship between
the sides and the angles
of an isosceles triangle.

e [sosceles Triangles
e Application and proof of
the theorem
“If two sides of a
triangle are equal, the
angles opposite those
sides are equal”

Identifies the theorem, “If two
sides of a triangle are equal, the
angles opposite those sides are
equal”.

Verifies the theorem, “If two
sides of a triangle are equal, the
angles opposite those sides are
equal”.

Performs calculations using the
theorem, “If two sides of a
triangle are equal, the angles
opposite those sides are equal”.
Proves riders using the
theorem, “If two sides of a
triangle are equal, the angles
opposite those sides are equal”.
Formally proves the theorem,
“If two sides of a triangle are
equal, the angles opposite those
sides are equal”.

03

23.5

Uses the converse of
the theorem on the
relationship between
the sides and the angles
of an isosceles triangle.

¢ Application of the converse
of the theorem “If two sides
of a triangle are equal, the
angles opposite those sides
are equal” (Proof is not
expected)

Performs calculations using the
converse of the theorem, “If
two sides of a triangle are
equal, the angles opposite those
sides are equal”.

Proves riders using the
converse of the theorem, “If
two sides of a triangle are
equal, the angles opposite those
sides are equal”.

02
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23.6

Formally proves the
relationships between
the sides and the
relationships between
the angles of
parallelograms.

e Properties
e Application and proof of

the theorem
“In a parallelogram,
opposite sides are equal;
opposite angles are
equal; and each diagonal
bisects the area of the
parallelogram”

Identifies the theorem, “In a
parallelogram, opposite sides
are equal; opposite angles are
equal; and each diagonal
bisects the area of the

parallelogram”.
Verifies by various methods
the theorem “In a

parallelogram, opposite sides
are equal; opposite angles are
equal; and each diagonal
bisects the area of the
parallelogram”.

Performs simple calculations
using the theorem, “In a
parallelogram, opposite sides
are equal; opposite angles are
equal; and each diagonal
bisects the area of the
parallelogram”.

Proves riders using the
theorem, “In a parallelogram,
opposite sides are equal;
opposite angles are equal; and
each diagonal bisects the area
of the parallelogram”.

Formally proves the theorem,
“In a parallelogram, opposite
sides are equal; opposite angles
are equal; and each diagonal
bisects the area of the
parallelogram”.
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23.7
Identifies and uses the

e Application of the theorem

Identifies the theorem, “The

relationship between “The diagonals of a diagonals of a parallelogram 03
the diagonals of a parallelogram bisect each bisect each other”.
parallelogram. other” Verifies the theorem, “The
(Proof'is not expected) diagonals of a parallelogram
bisect each other”.
Proves riders using the
theorem, “The diagonals of a
parallelogram  bisect each
other”.
23.8
Identifies and uses the | e Necessity Identifies the theorem, “If the
necessary conditions e Application of the opposite ~ sides  of a 03
on the sides of a theorem “If the opposite quadrilateral are equal, it is a
quadrilateral for it to sides of a parallelogram.
be a parallelogram. quadrilateral are equal, it Verifies the theorem, “If the
is a parallelogram” opposite sides of a
(Proof is not expected) quadrilateral are equal, it is a
parallelogram”.
Proves riders using the
theorem, “If the opposite sides
of a quadrilateral are equal, it is
a parallelogram”.
239
Identifies and uses the | e Application of the theorem Identifies the theorem, “If the
necessary conditions “If the opposite angles of a opposite  angles of a 03

on the angles of a
quadrilateral for it to

quadrilateral are equal, it is
a parallelogram”

quadrilateral are equal, it is a
parallelogram”.
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be a parallelogram.

(Proof'is not expected)

Verifies the theorem, “If the
opposite angles of a
quadrilateral are equal, it is a
parallelogram”.

Proves riders using the
theorem, “If the opposite
angles of a quadrilateral are
equal, it is a parallelogram”.

23.10

Identifies and uses the
fact that a quadrilateral
with certain special
features is a
parallelogram.

¢ Application of the theorem
“If the diagonals of a
quadrilateral bisect each
other then it is a
parallelogram”
(Proof is not expected)

¢ Application of the theorem
“If a pair of opposite sides
of a quadrilateral are equal
and parallel, the
quadrilateral is a
parallelogram”
(Proof is not expected)

Identifies the theorem, “If the
diagonals of a quadrilateral
bisect each other then it is a
parallelogram”.

Verifies the theorem, “If the
diagonals of a quadrilateral
bisect each other then it is a
parallelogram”.

Proves riders using the
theorem, “If the diagonals of a
quadrilateral bisect each other
then it is a parallelogram”.
Identifies the theorem, “If a
pair of opposite sides of a
quadrilateral are equal and
parallel, the quadrilateral is a
parallelogram”.

Proves riders using the
theorem, “If a pair of opposite
sides of a quadrilateral are
equal and parallel, the
quadrilateral is a
parallelogram”.
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Competency — 24
Thinks logically to
make decisions based
on geometrical
concepts related to
circles.

24.1

Identifies and applies
the theorem on the
relationship between a
chord and the centre of
a circle.

e Chord
e Application and proof of
the theorem
“The straight line joining
the mid-point of a chord
of a circle to the centre is

perpendicular to the
chord”

Identifies the theorem, “The
straight line joining the mid-
point of a chord of a circle to
the centre is perpendicular to
the chord”.

Verifies the theorem “The
straight line joining the mid-
point of a chord of a circle to
the centre is perpendicular to
the chord”.

Performs calculations using the
theorem, “The straight line
joining the mid-point of a
chord of a circle to the centre is
perpendicular to the chord”.
Proves riders using the
theorem, “The straight line
joining the mid-point of a
chord of a circle to the centre is
perpendicular to the chord”.
Formally proves the theorem,
“The straight line joining the
mid-point of a chord of a circle
to the centre is perpendicular to
the chord”.

03

24.2

Applies the converse of
the theorem on the
relationship between a
chord and the centre of
a circle.

e Application of the theorem
“The perpendicular drawn
from the centre of a circle
to a chord bisects the
chord”

(Proof is not expected)

Identifies the theorem, “The
perpendicular drawn from the
centre of a circle to a chord
bisects the chord”.

03
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Verifies the theorem “The
perpendicular drawn from the
centre of a circle to a chord
bisects the chord”.

Performs calculations using the
theorem, “The perpendicular
drawn from the centre of a
circle to a chord bisects the
chord”.

Proves riders using the
theorem, “The perpendicular
drawn from the centre of a

circle to a chord bisects the
chord”.

24.3
Formally proves and

applies the
relationships between
the angles that are
subtended by an arc of
a circle.

e Angles

e Application and proof of
the theorem
“The angle subtended at
the centre of a circle by
an arc is equal to twice
the angle subtended on
the circumference by the
same arc”

Identifies the theorem, “The
angle subtended at the centre of
a circle by an arc is equal to
twice the angle subtended on
the circumference by the same
arc”.

Verifies the theorem, “The
angle subtended at the centre of
a circle by an arc is equal to
twice the angle subtended on
the circumference by the same
arc”.

Performs calculations using the
theorem, “The angle subtended
at the centre of a circle by an
arc is equal to twice the angle
subtended on the

circumference by the same

04
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2

arc”.

Proves riders using the
theorem, “The angle subtended
at the centre of a circle by an
arc is equal to twice the angle
subtended on the
circumference by the same
arc”.

Formally proves the theorem,
“The angle subtended at the
centre of a circle by an arc is
equal to twice the angle
subtended on the
circumference by the same

2

arc .

24.4

Solves problems using
the relationships
between the angles in a
circle.

e Application of the
theorem
“Angles in the same
segment of a circle are
equal”
(Proof is not expected)
e Application of the theorem
“The angle in a semi-
circle is a right-
angle”
(Proof is not expected)

Identifies the theorem, “Angles
in the same segment of a circle
are equal”.

Verifies the theorem, “Angles
in the same segment of a circle
are equal”.

Performs calculations using the
theorem, “Angles in the same
segment of a circle are equal”.
Proves riders using the
theorem, “Angles in the same
segment of a circle are equal”.
Identifies the theorem, “The
angle in a semi-circle is a right-
angle”.
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Verifies the theorem “The
angle in a semi-circle is a right-
angle”.

Performs calculations using the
theorem, “The angle in a semi-
circle is a right-angle”.

Proves riders using the
theorem, “The angle in a semi-
circle is a right-angle”.

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

27.1

Uses the knowledge on
the basic loci to
determine locations.

¢ Using a straight edge and a
pair of compasses
e Constructs the four basic
loci

Demonstrates using various
methods, the locus of a point
moving at a constant distance
from a fixed point.

Using a straight edge and a
compass, constructs the locus
of a point moving at a constant
distance from a fixed point.
Demonstrates using various
methods, the locus of a point
moving at an equal distance
from two fixed points.

Using a straight edge and a
compass, constructs the locus
of a point moving at an equal
distance from two fixed points.
Demonstrates using various
methods, the locus of a point
moving at a constant distance
from a straight line.
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Using a straight edge and a
compass, constructs the locus
of a point moving at a constant
distance from a straight line.
Demonstrates using various
methods, the locus of a point
moving at an equal distance
from two intersecting straight
lines.

Using a straight edge and a
compass, constructs the locus
of a point moving at an equal
distance from two intersecting
straight lines.

Locates various geometric
positions using the knowledge
of the four basic loci.

27.2
Constructs triangles
using the given data.

¢ Construction of triangles
e When the three sides are
given
e When two sides and the
included angle are given
e When two angles and a
side are given

Constructs a triangle with a
straight edge and a pair of
compasses when the lengths of
the three sides are given.
Constructs a triangle with a
straight edge and a pair of
compasses when the lengths of
two sides and the magnitude of
the included angle are given.
Constructs a triangle with a
straight edge and a pair of
compasses when the
magnitudes of two angles and
the length of a side are given.

03
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Constructs various other plane
figures using the constructions
of triangles.

27.3
Constructs rectilinear

¢ Constructs quadrilaterals

Constructs a parallelogram

plane figures involving | connected with parallel when the lengths of a pair of 03
parallel lines by lines. adjacent  sides and the
considering the magnitude of the included
relationships between angle are given.
the angles related to Constructs a parallelogram
parallel lines. when the lengths of a pair of
adjacent sides and the
perpendicular distance between
a pair of parallel sides are
given.
Constructs a trapezium when
the measurements are given.
Constructs plane figures using
the given measurements and
thereby obtains the other
measurements.
Competency — 28 28.1
Facilitates daily work | Extends frequency e Types of date Identifies  continuous  and
by investigating the tables to easily e Continuous discrete data. 03

various methods of
representing data.

communicate data.

e Discrete

¢ Grouped frequency
distribution

e Mid-values

Provides reasons as to why a
given data is either discrete or
continuous.

Identifies the mid-values of a
frequency distribution.

Finds the mid-values of a
frequency distribution.
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28.2
Represents data

¢ Data representation

Represents a given set of data

graphically to facilitate e Pic charts by a pie chart. 03
comparison and to Uses pie charts to
solves problems. communicate information
efficiently and effectively.
Solve problems related to pie
charts.
Competency — 29 29.1
Makes predictions Uses representative e Interpretation of data Calculates the mean of a
after analyzing data by | values to interpret data. | e Mean of a grouped grouped set of data using the 07

various methods to
facilitate daily
activities.

frequency distribution

e Using the mid-value

¢ Using the assumed
mean

mid-value.

Calculates the mean of a
grouped set of data using the
assumed mean.

Identifies the easiest method of
finding the mean of a grouped
set of data.

Expresses the
advantages/disadvantages  of
calculating the mean as the
central tendency measurement
to interpret data.

Recognizes that the mean can
be used to numerically estimate
daily requirements.

Makes predictions for daily
requirements by using the
mean.

"29




Competency — 30
Manipulates the

30.1
Uses methods of

e Set notation

Identifies methods of denoting

principles related to denoting sets to e Descriptive form sets. 03
sets to facilitate daily | facilitate problem e As a collection of Writes a set in descriptive
activities. solving. elements form, as a collection of
e By Venn diagrams elements, in Venn diagram
e Generating form form and in generating form.
Solves problems by using the
various methods of denoting
sets.
30.2
Solves problems using | e Solving problems related to Expresses n(4UB) in terms of
sets. sets n(A4), n(B) and n(ANB) , when 05

(For 2 sets)

e Application of the formula
for two finite sets in Venn
diagrams

n(AUB) =n(A) + n(B) -

n(ANB)

A and B are two finite sets.
Represents two finite sets in a
Venn diagram.

[lustrates in a Venn diagram, a
region relevant to a given set
operation.

Describes in words, regions in
a Venn diagram that contain
information relevant to set
operations.

Solves problems related to two
sets using Venn diagrams.
Solves problems related to two
finite sets using the formula
n(AuB) = n(d) + n(B) -
n(ANB).
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Competency — 31
Analyzes the
likelihood of an event
occurring to predict
future events.

31.1

Analyses the mutual
relationships between
events.

e Events

e Simple

e Compound

e Complement

¢ Not mutually exclusive
Application of the
formula

P(AUB) = P(A) + P(B)
- P(ANB)

e Mutually exclusive
Application of the
formula

P(AUB) = P(A) + P(B)

Separates out and identifies
simple events and compound
events.
Expresses that if 4 is an event
in a sample space S, the
probability of 4 occurring is
— nid)
P(A) >k
Identifies the complement of
an event.
Expresses the probability of a
compound event.
Expresses that if  the
complement of the event 4 is
A', then P(4") =1 - P(A4).
Explains mutually exclusive
events using examples.
Explains events that are not
mutually  exclusive  using
examples.
Finds the probability of a
compound event consisting of
events which are not mutually
exclusive by using the formula
P(AUB) = P(A) + P(B) -
P(ANB).
Finds the probability of a
compound event consisting of
mutually exclusive events by
using the formula
P(AUB) = P(A) + P(B).
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31.2

Illustrates the
occurrences of a
compound event
pictorially.

e Sample space of a random
experiment
(With independent events)
e Representation on a grid
e Representation in a tree

diagram

¢ Solving problems involving
independent events using a
grid or a tree diagram
(Not more than two stages)

Provides examples of
independent events.

Solves problems using P(A M
B) = PA) x P@B) for
independent events.

Represents the sample space of
a random experiment on a grid.
Represents all the equally
likely outcomes of a process
involving two stages in a tree
diagram.

When solving problems related
to probabilities, explains with
reasons whether a grid or a tree
diagram is the more suitable
method of representing the
sample space.

Solves problems using a grid or
a tree diagram.

05

Total

190

'32




2.0

Lesson Sequence

Content Number of Periods | Competency Levels
Term 1
1. Perimeter 04 7.1
2. Square Root 04 1.1
3. Fractions 04 3.1
4. Binomial Expressions 04 14.1
5. Congruency 05 23.3
6. Area 04 8.1
7. Factors of Quadratic Expressions 04 15.1
8. Triangles 10 23.1,23.2,23.4,23.5
9. Inverse Proportion 05 4.1
10. Data Representation 03 28.2
47
Term 2
11. Least Common Multiple of Algebraic 04 16.1
Expressions 04 16.2
12. Algebraic Fractions 07 5.1,5.2
13. Percentages 08 17.1,17.2,17.3
14. Equations 07 23.6,23.7
15. Parallelograms I 09 23.8,23.9,23.10
16. Parallelograms II 08 30.1, 30.2
17. Sets 05 6.1,6.2
18. Logarithms I 05 6.3,6.4
19. Logarithms II 09 20.1,20.2, 20.3
20. Graphs 05 12.1
21. Rate
71
Term 3
22. Formulae 03 19.1
23. Arithmetic Progressions 07 2.1,2,2
24. Algebraic Inequalities 06 18.1
25. Frequency Distributions 10 28.1,29.1
26. Chords of a Circle 06 24.1,24.2
27. Constructions 10 27.1,27.2,27.3
28. Surface Area and Volume 09 8.28.3,10.1,10.2
29. Probability 08 31.1,31.2
30. Angles in a Circle 08 243,244
31. Scale Diagrams 05 13.1
72
TOTAL 190
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Instructions for the Learning-Teaching
Evaluation Process
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1. Perimeter

Competency 7: Investigates the various methods of finding the perimeter to carry out daily tasks

effectively.

Competency Level 7.1: Extends measurements related to length to find the perimeter of plane

figures containing sectors.

Number of periods: 04

Introduction:

The locus of a point on a plane, a constant distance from a point on the same plane is a
circle. The length of the boundary of a circle is known by the special name
circumference, and the circumference of a circle of radius r is given by 2nr. Any part of
a circle is known as an arc. A sector of a circle is formed by two radii of the circle and
the arc between the two radii. The length of the respective arc is known as the arc
length of the sector. The angle formed at the centre by the two radii is known as the
angle at the centre. The length of an arc varies when the angle at the centre varies. The

. . . a
arc length of a sector of a circle of radius » and angle at the centre £ is 2mr X 200"

The perimeter of the sector is obtained when the lengths of the two radii are added to
the arc length. Thus the perimeter of the above sector is 2r + 2Zmr X %.

The perimeter of a closed figure including sectors of circles is obtained by adding
together the relevant side lengths and arc lengths of the sides and arcs by which the
figure is bounded. In this section, it is expected to discuss the subject content

mentioned above which come under competency level 7.1.

Learning outcomes relevant to competency level 7.1:

(98]

Develops the relationship % X 27rr for the arc length of a sector when the angle at

the centre is dand the radius of the circle is r.

Calculates the perimeter of sectors.

Solves problems related to the perimeter of compound figures which contain sectors of
circles.

Glossary of Terms:

Perimeter - 888w - &MMeNeY

Sector - BT ARG - yemrFfenm

Angle at the centre - ex5i¢ ewiencs - gperFfenmd Bamewid
Arc - Doy - aled

Arc length - 9 E® - allevellest [Hemd
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Instructions to plan the lesson:

It is expected to build up the concepts relevant to learning outcome 1
of competency level 7.1 in this lesson. An exemplar lesson plan to be
used to assist students to develop a formula for the arc length of a
sector using the guided discovery method is given below.

Time: 40 minutes

Quality Inputs:

Set of figures given below - a set per group

* Circle drawn on a Bristol board with the centre and one diameter marked.

 Sectors of circles cut out from Bristol board of radius equal to the radius of the
above circle and with angle at the centre 180°, 90°, 60° and 45° (The magnitude
of the angle at the centre should be marked)

Copies of the student’s work sheet

Instructions for the teacher:

Approach:

L]

Exhibit on the chalk board a circle of radius » and centre O, and a sector of a circle
of radius 7, centre O and angle at the centre 50°. Elicit from the students the special
name with which we identify the length around the circle and how this length is
obtained.

Discuss with the students about the radius, arc, arc length and the angle at the centre
by drawing their attention to the sector.

Mention that the circumference of a circle with radius » can be obtained using the
formula 2nr , that the sector with angle at the centre 50° is a plane figure bounded
by two radii and an arc, that the arc is a part of the circumference of the circle, and
that the aim is to find the length of an arc through a group activity.

Development of the lesson:

Group the students and give each group a copy of the student’s worksheet and a set
of figures which consists of a circle and sectors.

Once the students have completed the group activity, give them the opportunity to
present the formula they developed to find the arc length of a sector and how they
developed it.

Lead a discussion to clarify that the ratio between the angle at the centre of a sector,
and the angle around the centre of the circle (which is 360°) is equal to the ratio of

the arc length and the whole circumference of the circle, that when the angle at the
g

360

radius is » and the angle at the centre is 0 degrees, the arc length is given by the

centre is 0 degrees, then the arc length is — of the circumference and that when the

g
formula 2mr x p—
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Student’s worksheet:

o Identify the centre of the circle your group received as well as the
centre, radius, angle at the centre and the arc length of the sector with
angle at the centre equal to 180° which you received.

« Colour the length of the arc for the purpose of identification.

 Place the sector on the circle such that the two centres coincide.

o Check what fraction of the angle around the centre the angle at the
centre of the sector is.

» Considering the angle at the centre of the sector, express the fraction
you have obtained as a fraction with denominator 360°.

+ Placing the sector on the circle once again, investigate what fraction of
the circumference the length of the arc is.

» Copy the table given below in your exercise book and compare the
information you have collected about the sector with angle at the centre
180° with the information that is recorded.

Angle at the The angle at the Arc length as a Arc length
centre of the | centre as a fraction fraction of the

sector of the angle around circumference

the centre
180° i - 150 1 % x circumference
2 a0 2 <

90°
60°
45°
50"
0°

« In the same manner, examine the sectors with angles at the centre 90°,
60°and 45° and note down the relevant information in the table.

o For each sector, compare the fraction you obtained when you
considered the angle at the centre of the sector as a fraction of 360"
with the fraction you obtained when you considered the arc length as a
fraction of the circumference.

o Accordingly, note down in the table the relevant information for a
sector with angle at the centre 50°.

o Repeat this for an angle at the centre equal to 0 too.

o Develop a formula in terms of 7, 0 and n for the arc length of a sector
of radius » and angle at the centre 0, by considering the circumference
of the circle.

o Prepare to present to the class how you developed the formula for the
arc length of a sector.
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Assessment and Evaluation:

o Assessment criteria
» Describes the arc length as a part of the circumference of the circle from which
the sector was obtained.
» Expresses that the arc length varies depending on the angle at the centre.
 Satisfies himself that for different sectors with different angles at the centre, the
ratio of the angle at the centre to the angle around the centre is equal to the ratio
of the arc length to the circumference.
* Presents his ideas using the experience he has gained.
» Develops new relationships by engaging in activities.
» Direct the students to the relevant exercise in lesson 1of the text book.

Practical situations:

» Discuss with the students the following practical situation where finding the
perimeters of sectors is used.
* Vesak pandols include sectors of circles and knowledge on the lengths of arcs is
necessary to assemble bulbs.
* In building constructions where circular sections are used, arc lengths are required
(e.g.: balconies)
* In constructing circular patterns, arc lengths are taken into consideration.

For your attention...
Development of the lesson:

o Plan and implement a suitable activity which highlights the fact that the perimeter
of a sector of a circle is found by adding the lengths of the two radii of the boundary
of the sector to the arc length, which is the subject content relevant to learning
outcome 2.

o Plan and implement suitable activities in relation to learning outcome 3, to create
various compound plane figures which include squares, rectangles and sectors of
circles and to find their perimeters by having an awareness of the sides of the plane
figures included in the compound figure, which do not contribute to the perimeter.

Assessment and Evaluation:

o Direct the students to create various compound plane figures by using rectilinear
plane figures and sectors of circles and then to find their perimeters. (Instruct the
students to use numbers which can easily be divided by 7 as the radii, to facilitate
calculations)

« Direct the students to the relevant exercise in lesson 1 of the textbook.

For further reference: -« http://www.youtube.com/watch?v=tVcasOt55Lc

; J * http://www.youtube.com/watch?v=1BH2TNzAAik
-
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2. Square root

Competency 1: Manipulates the mathematical operations in the set of real numbers to fulfill the

needs of day to day life.

Competency Level 1.1: Finds the square roots of numbers using various methods.

Number of periods: 04

Introduction:

The square root of a perfect square can be found by expressing the perfect square as
a product of its prime factors. The square root of a number which is not a perfect
square lies between the square roots of the two perfect squares which are closest to
it. By considering all the numbers up to one decimal place that lie between the
square roots of these two perfect squares and examining their squares to find the
value which is closest to the given number, an approximate value for the square root
of the number can be found.

This approximate value is called the first approximation.

Finding the square root of a number by pairing digits from right to left and
considering the square root of the perfect square number which is less than and
closest to the number at the left most end (which is either a one digit or two digit
number), is known as the division method of finding the square root.

Finding the square root of a number which is not a perfect square to one decimal
place by the method of approximation and finding the square root of a number which
is not a perfect square or is a decimal number using the division method is discussed
in this section.

Learning outcomes relevant to competency level 1.1:

1.

2.

3.

Recognizes that the square root of a number which is not a perfect square is a
decimal number.

Finds an approximate value for the square root of a number that lies between two
consecutive perfect squares.

Finds the square root of a number which is not a perfect square to the first
approximation.

Using the division method, finds the square root of a number which is not a perfect
square, to two decimal places.

Using the division method, finds the square root of a decimal number to two decimal
places.
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Glossary of Terms:

Square root - Rlelololgle - 6UT &S ELPEVLD
Approximation - B BCBsenc - S|6TV16T0T6YT6UIT & B LD
Square numbers - OB® €00 - QUTHD  6TEUTEH 6N
Decimal numbers - RO e300 - HFLD 616U HEIT
Whole numbers - ben e300 - (DD 6TEMIH6EIT
First approximation - BeO» BBBwLBencs- (LPSHEVITLD
S|GUTEUVTGTGUIT & LD
Perfect square - ben OO - Blenn  uUTSHHLD

Instructions to plan the lesson:

It is expected to inculcate the concepts relevant to learning outcomes 1,
2 and 3 under competency level 1.1. An exemplar lesson plan based on
a group assignment to assist students to find the square root by
considering the first approximation is given below.

Time: 40 minutes

Quality inputs:

A calculator

Demy paper, platignum pens

Copies of the pupils work sheet

Copies of the assignment sheet sufficient for all the students

Instructions for the teacher:

Approach:

Lead a discussion and show that if a number can be expressed as a product of two
identical factors, then one of those factors is the square root of the said number.
Present the students with a number, the square root of which cannot be found by
expressing it as a product of its prime factors and explain that to find an
approximate value for the square root of the relevant number, the square roots of
the perfect square number greater than and the perfect square number less than
this number, which are closest to it should be obtained.

Describe how the two perfect square numbers greater than and less than a given
number and closest to it are found using several examples.

Development of the lesson:

Group the students and give each group a copy of the student’s work sheet.
Distribute the quality inputs required for the activity.

After the students have engaged in the group activity, allow them to present how
the square root of a number is found. Lead a discussion clarifying that to find the
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square root of a number which is not a perfect square, we have to first find the
square roots of the perfect square greater than and the perfect square less than the
relevant number which are closest to it. Then the numbers between the square
roots of these two perfect squares have to be expressed to one decimal place. In
the first approximation method, the suitable value is found by first considering
which of the square roots of the two perfect squares is closest to the square root of
the given number. The number written to one decimal place between the square
roots of these two perfect squares which is closest to the required square root is
taken as the first approximation of the relevant square root value.

Assignment
Let us find an approximate value for +/5.

» Write the two square numbers on either side of 5 which are closest to it in the two
cages.

] <5<[]

* Fill in the blanks by considering the square roots of these two numbers.

V.= W5 < Vg
2~=‘:\."'§<

» Write down the numbers between these two square roots to one decimal place in

ascending order.
2.1,2.2, oy ey ey e

» To which of the two square roots do you think the value of /5 is closer?

« Which of these two numbers is closer to v/5 2 ..coveveveeeeeeenne.

» In the same manner find an approximate value for /15.
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Student’s worksheet:

"2 | * Distribute the assignment sheets among the students in your group.

T f . | * Write down the answers step by step on the assignment sheet itself.
" | * You may use the calculator to perform simplifications.

* Discuss the answers you obtained within the group.

* Present how you obtained the answers to the class.

Assessment and Evaluation:
» Assessment criteria

* Finds the two perfect squares which are on either side and closest to a number which
is not a perfect square.

*  Writes down to one decimal place, the values between the two whole numbers which
are the square roots of the closest perfect squares lying on either side of a given
whole number.

* Finds the first approximation of the square root of a number which is not a perfect
square.

» Uses correct methods of finding approximate values.

*  Works cooperatively within the group.

* Guide the students to the exercise in lesson 2 of the textbook.

Practical Situations:
o Explain that it is necessary to find the square roots of numbers when Pythagoras’

relationship is applied.

For your attention...
Development of the lesson:

* Prepare and implement suitable activities relevant to learning outcomes 4 and 5, to find
the square root of a number which is not a perfect square to two decimal places and the
square root of a decimal number to two decimal places by using the division method.

Assessment and Evaluation:

» Direct the students to the relevant exercise in lesson 2 of the text book.

For further reference:
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For the teacher only:

-

e Once 2.2 is obtained as the value for /5 according to the assignment,
(2.21)* = 4.8841
(2.22)* =4.9284
(2.23)*=4.9729
(2.24)*=5.0176

The best approximation is given by 2.23 < y/5< 2.24

o Accordingly, the second approximation is 2.24.

o By doing this repeatedly better approximations can be found for the square root
of 5.

2<4/5<3
22<4+5<23
2.23 <+/5<2.24

o Finding the square root using Newton’s Method.
This method was discovered by Sir Isaac Newton (1642 — 1727).

Since 4 <+5< ».,fTa, the value 2 is considered as an approximate value.
Then g = 2.5 is obtained.

Since‘E X 2 =4and 2.5 X 2.5 = 6.25, to find a better approximation,
Ll ? = 2.25 is obtained.

-

- 5 . .
Next - = = 2.222 ...1s obtained.
22542232 447222 . .
Now, =2272222 =2.23611 is obtained.

-

(2.23611) = 5.00019 -
By repeating this process better approximations can be found.

Archimedes’ Spiral

* The length of the hypotenuse of the
right angled triangle with the sides
including the right angle being of

length 1 unit each is /2 units.
* The right triangle drawn with this
hypotenuse as one side and the other
side of length 1 unit has a hypotenuse
of length\.@.
. By similar constructions
V4,45,6,47....etc., can be found.
The square root of any positive integer
can be found in this manner.
* The curve obtained by joining the points A,B,C,D,E,F, .... is known as

Archimedes’ spiral.
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3. Fractions

Competency 3: Manipulates units and parts of units under the mathematical operations to easily
fulfill the requirements of day to day life.

Competency level 3.1: Solves problems involving fractions.

Number of periods: 4

Introduction:

All the topics on fractions have been covered in grades 6 to 9.

That is, the concept of fractions, unit fractions, proper fractions, equivalent fractions,
and under the comparison of fractions, fractions with equal denominators, unit
fractions, fractions with equal numerators and fractions with related denominators, as
well as the addition and subtraction of fractions with equal denominators and related
denominators have been covered in grade 6.

Defining mixed numbers and improper fractions, converting between improper
fractions and mixed numbers, comparison of unrelated fractions, as well as the
addition and subtraction of unrelated fractions and mixed numbers were done in grade
7. The multiplication and division of fractions was covered in grade 8.

Simplification of fractions using the BODMAS rule was done in grade 9.
Accordingly, under the grade 10 syllabus, the application of the subject content
relevant to fractions learnt up to grade 9 is expected to be covered. Here, it is expected
to develop in students the skills of solving problems related to fractions giving
prominence to practical applications.

Learning outcomes relevant to competency level 3.1:
1. Analyses instances where fractions are used in day to day life.
2. Solves problems related to day to day life using fractions.

Instructions to plan the lesson:

With the expectation of guiding students towards achieving the learning outcomes 1
and 2, the 4 periods that are allocated should be utilized in a suitable manner, to
provide students with the opportunity to develop the skills of solving problems
involving fractions.

Instructions for the teacher:
. Guide the students to solve problems involving fractions by considering relevant
practical situations.
. Explain how a problem involving fractions given in statement form is analyzed.

For further reference: ¢ http://www.youtube.com/watch?v=MZpULgKhaEU

]

44



Teacher’s Guide - Grade 10 Mathematics

4. Binomial Expressions

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

Competency level 14.1: Squares a binomial expression.

Number of periods: 04

Introduction:
In this section, it is expected to study the product of two binomial expressions and how the
square of a binomial expression is found.
The product of an expression of the form (ax + by)(cx + dy) can be written as
acx’ + bexy + adxy + bdy®. By substituting (-b) for b and ( -d ) for d, the product of
(ax - by)(cx - dy) can be obtained.
When an expression such as (ax + by) is squared, the result is the sum of the square of
the first term, the square of the second term and twice the product of the two terms,
which is a*x®+ b*y® + 2abxy. When a, b, ¢ and d are given, by substituting
various numbers for x and y, the expressions obtained for the product of two binomial
expressions and the square of a binomial expression can be verified.
Numbers of which the square cannot easily be found directly, can be obtained easily
by writing them as the sum or the difference of two numbers.
Example: 1077 = (100 + 7)*

96° = (100 - 4)°

Learning outcomes relevant to competency level 14.1:

I.

[99)

Finds the product of two binomial expressions of the form (ax + by)(cx + dy) and
simplifies it.

Verifies the product of two binomial expressions by means of the areas of
squares/rectangles.

Expands (a x + by)*.

Squares a given binomial expression by considering the relationship between the terms of

the expansion of (a + b)*.

Verifies the product of two binomial expressions and the square of a binomial expression

by substituting values.

Glossary of Terms:

Algebraic expressions - B8 mInm - SI_FJ H6wTHD
Gamemeu

Binomial expressions - éBee gmem - FmHOIUYs GCasmeneu

Square - Ob®e - eUJ&HBLD

Squaring - Rlelollet e} SOV, 7::F: 35 F: 100

Expansion - e300 €HC3 - alfley

Squared - D©IBms - ajsHHH

Area - QlelalSlG] - ugliueney
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Instructions to plan the lesson:

An exemplar lesson plan together with an exploration activity to guide
students towards achieving learning outcomes 1 and 2 relevant to
competency level 14.1 is given below.

Time: 40 minutes
Quality inputs:

* Prepare four sheets of thick board, each containing one of the following two rectangles
and two square.

Sx I 4y ax I by
(. I
@ 3xl @ 3x @ m: @ cx
I
_________ I
5x T 4 ax T b
P @ 2 3 " @ dy
3 I ) 2y &) [y ;
Group I Group II
ax : by 2x : 3y
@ ad @ ai O 2 @ 2x
| |
| |
______ .'_ — e e e — — — — g
ax b by 2x | 3
€)) "1'| @ b Q 3 | @ 3
| |
Group III Group IV

« Copies of the student work sheet

Instructions for the teacher:
Approach:

« Elicit from the students, expressions for the area of a square of side m units and a
rectangle of length px units and breadth gy units.

o Recall how the expression (x + y)(a + b) is expanded by first writing it as
(x+y)a+b)=x(a+b)+yla+b).

o Similarly let the students expand products such as (x + 2)(a - 3).
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Development of the lesson:

o Distribute the work sheet and the sheets with the figure drawn, among the groups.

o Engage them in the activity.

o After the presentations by the students, discuss how the terms of an expression such as
(ax + by)(cx + dy) is obtained through the expansion ax(cx + dy) + by(cx + dy), and then
strengthen their knowledge by getting the students to expand such expressions using
different values for a, b, c and d.

Student’s Worksheet:

* Examine the four figures of squares / rectangles, and record their areas.
I Area of square/rectangle (1) IR
Area of the rectangle (2) e SO
Area of the rectangle (3) e
Area of rectangle/square (4) e T
Sum of the areas T= e
» Write down algebraic expressions for the length and the breadth of the large
rectangle or square made up of the parts (1), (2), (3) and (4).
» Express its area as a product of two binomial expressions in the form ( )( ).
* Now you may notice that the same area has been expressed in two ways. By
comparing these, obtain an expression for the above product of two binomial
expressions.
* Discuss within the group how the terms in the product of the two binomial
expressions are formed using the terms of the two binomial expressions
themselves and prepare to present your views to the others.

Assessment and Evaluation:

*  Assessment Criteria

Expresses the product of two binomial expressions as a sum of algebraic terms by
obtaining the same area in two different ways.

Builds up a relationship between the terms of two binomial expressions and the
terms of the product of the same two binomial expressions.

Multiplies two binomial expressions.

Works cooperatively within the group.

*  Direct the students to the exercises in chapter 2 of the text book.

For your attention...
Development of the lesson:
« In relation to learning outcome 3, discuss with the students how (ax + by)* is expanded by
writing it in the form (ax + by)(ax + by).
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» With respect to learning outcome 4, guide the students to understand how the square of a
binomial expression is found by considering the relationships between the terms of the
expansion of (a + b)>. Explain that the expansion is the sum of the squares of the two
terms and twice the product of the two terms. Guide them to square expressions such as
(ax + by).

* In relation to learning outcome 5, show that it is easy to obtain the squares of numbers by
using the expansion of the square of a binomial expression.

Example: 1022= (100 +2)*=10000 + 400 + 4 = 10404

« Discuss with the students how the results (ax + by)(cx + dy) = acx® + adxy + bexy + bdy?
and (ax + by)*= a’x* + 2abxy + b*)* are verified by substituting different values for x
and y.

Assessment and Evaluation:
» Direct the students to the relevant exercise in chapter 4 of the text book.

Further reference:
*  http://www.youtube. com/watch?v=Sc0e6xrRJYY

/ * http://www.youtube.com/watch?v=ZMLF{TX615w
> *  http://www.youtube.com/watch?v=HB48CQOey208

* http://www.youtube. com/watch?v=xjkbR7Gjgjs
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5. Congruence

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

Competency level 23.3: Investigates the requirements for two triangles to be congruent.

Number of periods: 05

Introduction:

In arriving at conclusions related to geometry, knowledge on the congruence of
rectilinear figures is applied to a great extent. Figures which are similar in shape and
size are said to be congruent.

Figures which are of the same shape but of different sizes are not congruent. They are
considered to be similar figures.

Figures which are congruent are equal in area and their corresponding aspects (sides
and angles) are also equal to each other.

Two triangles can be shown to be congruent under the conditions SAS/AAS/ SSS and
RHS (for a right angled triangle)

The congruence of triangles is used very frequently in the proofs of the theorems and
riders in geometry. Identifying congruent triangles and their characteristics,
identifying the necessary and sufficient conditions for two triangles to be congruent
and proving riders using congruence is expected to be covered in this section.

Learning outcomes relevant to competency level 23.3:

1. Identifies two plane figures which coincide with each other as congruent figures.
. Identifies the properties of congruent plane figures.
3. Identifies the conditions that are necessary and sufficient for two triangles to be
congruent as SAS, AAS, SSS and RHS.
4. Proves riders using the congruence of triangles.

Glossary of Terms:

Aspects of plane figures - DERODE &o® - HON6HBHeNeT 2 mIlIL|E6i
Coincide - ©®um 5® - Q@eImIL GleuT eIt

QUIT([HHSHIH6V
Corresponding aspects - Dm0 Go® - P55 2_MIlySe
Congruence - 3o®e® O® - RHEIFMF6]

Instructions to plan the lesson:

An exemplar lesson plan designed to guide students towards achieving learning
outcomes 1 and 2 under competency level 23.3 is given below. This involves a
group activity based on the discovery method.
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Time: 40 minutes
Quality Inputs:

» Copies of the chart consisting of the figures given in Annex 2
» Copies of the student’s worksheet

* Pairs of scissors

 Tissue paper

Instructions for the teacher:
Approach:

 Display the figures in Annex 1 on the chalk board. Introduce the aspects of the plane
figures and by considering the figures in the chart, discuss their aspects and how they
are named. Emphasize the fact that the aspects of a triangle are its sides and its angles.

Development of the lesson:

* Group the students and issue copies of the handouts and a pair of scissors to each
group.

* Engage the students in the activity.

o Once they have completed the activity and presented their discoveries, engage in a
discussion.

+ Stress that plane figures that can be superimposed are called congruent figures, that the
corresponding aspects of congruent figures are equal and that the areas of congruent
figures are also equal.

* Show using examples that figures which are of the same shape, but different in size are
not congruent. Explain that such figures are called similar figures.

o Show by illustrations that although some figures may appear to be equal in size and
shape, we cannot say that they are congruent unless the congruence is formally
established.

* Mention that various plane figures can be congruent and that a necessary and sufficient
condition for two circles to be congruent is that their radii are equal. Also state that the
necessary and sufficient condition for two squares to be congruent is that their side
lengths are equal. Draw the attention of the students to the necessary and sufficient
conditions for any two plane figures to be congruent.

Student’s worksheet:

* Guess the figures that are equal in shape and size among the figures in the
worksheet provided to you by the teacher and name them using pairs of
letters.

» Copy each of the figures in part A onto the tissue paper and determine the
pairs of figures that coincide, by placing the figures on the tissue paper on the
figures on the given sheet to determine which figures coincide. Select the
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pairs which coincide and write them down using pairs of letters.

» Cut out the figures in part B and by placing them on each other, determine the
pairs that coincide and name them using pairs of letters.

* Check whether what you guessed and the results of the activity are the same.

» List out the aspects and properties which are equal in the figures that
coincided.

o Suggest a name which can be used in common for the set of figures which
coincided.

* Prepare to present to the class what you have discovered through the activity.

Assessment and Evaluation:

Assessment criteria:

+ States that plane figures which coincide are congruent figures.

» Discovers that the corresponding aspects of congruent figures are equal and that
their areas are also equal.

e In order to determine whether two given plane figures are congruent, correctly
places one plane figure on the other to see whether they coincide.

» Correctly separates out the plane figures which are congruent from a given set of
plane figures.

 Is cooperative and active within the group.

Provide the students with several pairs of congruent figures and guide them to write

the corresponding aspects which are equal to each other.

Example:
A R
P
B Q
The two triangles given above are congruent. List out all the pairs of aspects which
are equal.

Guide the students to the relevant exercises in chapter 5 of the text book.

For your attention...
Development of the lesson:

With respect to learning outcome 3, engage the students in an individual activity to
examine the necessary and sufficient conditions for two triangles to be congruent.
For this, get the students to cut out triangles of measurements provided by the
teacher for each case under which two triangles are congruent, and check whether
they coincide.

Show the students using similar triangles that simply because the corresponding
angles of two triangles are equal, we cannot say that they are congruent.
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With respect to learning outcome 4, prepare exercises where the congruence of
triangles is used to prove riders.

Assessment and Evaluation:

Provide the students with exercises involving choosing pairs of congruent triangles
from among a given set of triangles and writing the conditions under which they are
congruent. Also provide exercises where the students need to write the equal aspects
for two triangles to be congruent when the conditions under which they are
congruent together with some of the requirements are given. Provide examples of
riders proved using the congruence of triangles, and then give the students similar
exercises.

Direct the students to the relevant exercises in chapter 5 of the textbook.

For further reference:

e http://www.youtube.com/watch?v=CJrVOf_3dNO
*  http://www.youtube.com/watch?v=8Ld8Csu4sEs

e http://www.youtube.com/watch?v=d5UCZ9h08X4
e http://www.youtube.com/watch?v=fSulLKnhM5Q
e http://www.youtube.com/watch?v=fSulLKnhM5Q

For the teacher only:

—

The corresponding sides of congruent rectilinear plane figures are equal while the
corresponding sides of similar rectilinear plane figures are proportional.
Corresponding angles of congruent rectilinear plane figures and similar rectilinear
plane figures are equal.

Congruent plane figures are of equal area but similar plane figures are not.

Under the SAS case of congruence, the equal angles should necessarily be the
included angles. If not, the triangle with the given measurements is not a unique one.
(In the triangle POR, PR = 7cm, PQ = 6cm, PEQ = 50°. Construct this triangle and

note the condition. Get the students to appreciate the ambiguity)

When the triangles are congruent under the AAS case, it is a pair of corresponding
sides that should be equal. It need not necessarily be the side common to the two
angles. The reason for this is, since the sum of the angles of a triangle is 180°, the
remaining pair of angles is necessarily equal.

Annexe 1
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6. Area

Competency 8: Makes use of a limited space in an optimal manner by investigating the area.
Competency Level 8.1: Solves problems related to the area of plane figures containing sectors.

Number of periods: 04

Introduction:

A sector is a part of a circle bounded by two radii and the arc lying between the two
radii. The area of a sector varies according to the angle at the centre. If the radius is
and the angle at the centre is &, then the area A of the sector is given by

A= %x mwr?, When finding the area of a compound plane figure containing

sectors, the figure has to be first divided into the rectilinear plane figures and sectors
which formed the compound figure. The area of each of these parts has to be found
separately, and the area of the compound figure is found by adding these areas
together. In this section, it is expected to develop a formula for the area of a sector, to
find the areas of sectors using the formula, and to find the areas of compound plane
figures containing sectors.

Learning outcomes related to competency level 8.1:

. . 8

1. Develops the relationship 4 = 20 X w1 for the area A of a sector when the angle at the
centre is € and the radius of the circle is 7.
Finds the area of a sector using the formula 4 = % X .

3. Constructs an algebraic expression for the area of a sector when the measurements of the
sector are given as algebraic terms.

4. Solves problems related to the area of compound plane figures which contain sectors of
circles.

Glossary of Terms:

Segment of a circle - Darss) BB - QUL SFHEILLD
Area - ObodE® - uglueney

Sector of a circle - DaBDED PBID DEHB- el LOwrailen opemrESemm
Radius - f3e1es - LM

Arc of a circle - Dasd Doesc3 - aulLeailed

Compound plane figures - 023D DEOS - Ll (BHBHENE[HBBHEN

Instructions to plan the lesson:

An exemplar lesson plan to guide students towards achieving learning outcomes 1
and 2 under competency level 8.1 through a group activity based on the discovery
method is given below. The students will also engage in an individual activity
within the group.
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Quality Inputs:
o Circles cut out from demy paper of radius about 7cm - one per child
(The radius and the centre shown)
o Pastels and protractors

Instructions for the teacher:
Approach:

* Recall the formulae for the area of a square, a rectangle, a triangle, a parallelogram and a
trapezium, and that the area of a circle of radius 7 is given by mr?.

» Using pictorial examples similar to those given below, explain the difference between
sectors and segments of a circle.
c

™ M @

Radius

Development of the lesson:

» Separate the students in a suitable manner into groups of 4.

* Distribute a circle and a copy of the worksheet to each student and lead them to do the
activity.

* Assist the students to find what fraction of the circle the sector is.

» Atthe end of the activity, give each group an opportunity to share what they discovered.

* Lead a discussion so that the following facts are highlighted.

+ Establish the fact that when finding the area of a sector, the angle at the centre could be
used to determine what fraction of the whole circle the sector is.

* Emphasize that the ratio of the area of the sector to the area of the whole circle is the
same as the ratio of the angle at the centre to the angle around the centre. Stress the fact
that if the angle at the centre is & and the radius is 7 then the area of the sector is given by

g =
—_— X T
350
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Student’s worksheet:

Mathematics

Angles for the sectors
180, 90, 45" and 60"

o Let each student in your group select one of the given angles.

« Draw the sector with the angle you selected as the angle at the centre, while
paying attention to the centre of the circle you have been given and the
radius which is marked.

o Shade the sector.

 Find what fraction of the area of the whole figure the area of the sector is
by folding your figure.

 Taking the radius of the circle you have been provided with to be 7, find the
area of the shaded sector in terms of the area =r* of the circle.

» Record the results of the members of your group in the following table.

Angle at the
centre

Area of the sector
as a fraction of the
area of the circle

Angle at the centre

of the sector
360

Area of the sector
of radius r

180°

90°

45°

60°

70°
6

1

 Build up a relation between the information in column 2 and column 3.
« Use this relation to write an expression for the area of a sector of a circle
of radius  with angle at the centre 70°

Obtain an expression in terms of 7 , » and & for the

area of

a sector of a circle of radius » with angle at the centre 6.

» Prepare to present what you have discovered to the whole class.

Assessment and Evaluation:
e Assessment criteria

» Expresses the area of a sector as a fraction of the whole circle.
 States that the area of a sector varies depending on the magnitude of the angle at the

centre.

» Discovers that the area of the sector and the area of the circle are in the same ratio as
the corresponding angles at the centre.
* Builds up a formula for the area of the sector based on the radius and the angle at the

centre.
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* Finds the area of a sector when the measurements are given.
» Direct the students to the relevant exercises in lesson 6 of the textbook.

For your attention...
Development of the lesson:

o Inrelation to learning outcome 3, direct the students to find the area of a sector using the
E > . .
formula 4 = 2e0 X, when the radius and the angle at the centre are given as

algebraic terms.

« Discuss various problems involving finding the area of compound plane figures which
include sectors of circles.

. Emphasize that when finding the area of a compound plane figure, the areas of the
sectors and other plane figures that together form the compound figure need to be found
and added together.

Assessment and Evaluation:
» Direct the students to the relevant exercises in chapter 6 of the text book.

For further reference:

; J o http://www.youtube.com/watch?v=u8JFdwmBvvQ
=
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7. Factors of Quadratic Expressions

Competency 15: Factorizes algebraic expressions by systematically exploring various methods.

Competency Level 15.1: Factorizes a trinomial quadratic expression.

Number of periods: 04

Introduction:

Students have learnt earlier that the factors of a trinomial quadratic expression of the
form x* + (a + b)x + ab are (x + a) and (x + b), and that the factors of the difference
of two squares such as a* - b* are (a + b) and (a - b). The factors of the difference of
two squares such as (x + a)’— b” are (x + a + b) and (x + a - b). When we have to find
the factors of a trinomial quadratic expression of the type ax® + bx + ¢, by finding
two factors of ac such that their sum is equal to b, the quadratic expression can be
written as a sum of four terms, and thereby factored. The accuracy of the factors of an
expression of the type ax® + bx + ¢ can be verified by various methods. The
following lesson plan is expected to be done with students once they are familiar with
finding the factors of the difference of two squares as given in learning outcome 1.

Learning outcomes relevant to competency level 15.1:

N

Finds the factors of the difference of two squares which include algebraic expressions.
Finds the factors of expressions of the form ax* + bx + c.

Verifies the accuracy of the factors of an expression of the form ax* + bx + ¢ using
various methods.

Glossary of Terms:

Algebraic expressions - 38w g@m - SILFTEmisd CaTeneusmel
Difference of two squares - 28® ecw® @306 - @ranp ajssmnssia alsHwrand
Factors - 0 - &Tyeilsel

Trinomial expressions - Boe gmeam - apeymiiysd BGameneudser

Instructions to plan the lesson:

An exemplar lesson plan to develop the subject concepts under learning outcomes
2 and 3 related to competency level 15.1, through a group activity of finding the
factors of a quadratic expression of the form ax* + bx + ¢ is given below.

Time: 40 minutes

Quality Inputs:

Set of figures made as per annex 1
Demy papers, platignum pens
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Copies of the student’s worksheet

Instructions for the teacher:
Approach:

Discuss that when we have to find the factors of a trinomial quadratic expression of the
form x* + (a+ b)x + ab, by selecting suitable values for a and b, so that the expression
can be written as a sum of four terms in the form x2 + ax + bx + ab and separated into
two pairs, the factors can be found as (x + a)(x + b).

Discuss also how factors of a trinomial quadratic expression of the form ax” + bx + ¢
where the coefficient of x” is a (a # 0) are found.

Development of the lesson:

Supply a copy of the student worksheet and the set of figures as per annex 1 to each
group and engage them in the activity.

After they have participated in the group activity, give them a chance of presenting to the
class how the factors of a trinomial quadratic expression are found.

Discuss how the factors of a trinomial quadratic expression are found with the aid of the
laminas, taking into account the students’ discoveries.

Using the results obtained through the activity, discuss that, for a trinomial quadratic
expression of the form ax? + bx + ¢, by finding two factors of the product ac such that
the sum of the factors is b, and writing the given expression as a sum of four terms based
on these factors of ac, the given expression can be factorized.

Student’s worksheet:

Group A - 2x° + 7x +3
Group B - 3x*+5x+3
Group C - 2x*+7x + 6
Group D - 3x*+ 13x +4

* Select sufficient laminas so that the areas of the laminas correspond to the
terms of the quadratic expression your group received.

» Using all the laminas you have selected construct a rectangle.

* What is the length of the rectangle?

* What is the breadth of the rectangle?

* Obtain an expression for the area of the rectangle using the above length and
breadth.

» Write down the relationship between the expression for the area you obtained
using the length and breadth and the areas of the laminas used to construct the
rectangle.

* Make an enlarged copy of the rectangle on the demy paper, write down the
relevant information and then present it to the class.
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Evaluation and assessment:
* Assessment criteria
» Selects laminas to suit the three terms of the trinomial expression.
* Builds up a relationship between the area of the laminas and the area obtained using
the length and breadth of the rectangle.
» Confirms the factors of a quadratic expression using the areas of the rectangular
laminas.
* Finds the factors of a given quadratic expression.
* Works cooperatively within the group.
* Direct the students to the relevant exercise in lesson 7 of the textbook.

Annex 1

Laminas
1 X
2
X | x X X

s

1

For further reference:

_ e http://www.youtube.com/watch?v=h6HmHjkA034
’!J * http://www.youtube.com/watch?v=GMoqg_s4Dl|4

* http://www.youtube.com/watch?v=X7B tH40- s
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8 Triangles

Competency 23: Applies geometrical concepts related to rectilinear plane figures to arrive at
conclusions in day to day activities.

Competency Level 23.1: Formally investigates the sum of the three interior angles of a triangle.

Competency Level 23.2: Investigates the relationship between the exterior angle formed by
producing a side of a triangle and the interior opposite angles.

Competency Level 23.4: Formally proves the relationship between the sides and the angles of
an isosceles triangle.

Competency Level 23.5: Applies the converse of the theorem on the relationship between the
sides and the angles of an isosceles triangle.

Number of periods: 10

Introduction:
It is expected to discuss the relationships between the sides and the angles of a triangle
as detailed below. Hence, the theorem that the sum of the three angles of a triangle is
180°, the theorem that when one side of a triangle is produced, the exterior angle so
formed is equal to the sum of the two interior opposite angles, that triangles with two
sides equal are known as isosceles triangles, the theorem that if two sides of a triangle
are equal then the angles opposite these sides are equal, and its converse that if two
angles of a triangle are equal then the two sides opposite them are equal, will be
discussed. It is expected that once the students have understood the facts related to
competency levels 23.1 and 23.2, the following exemplar lesson plan will be
implemented.

Learning outcomes relevant to competency level 23.4:

1. Identifies the theorem, “If two sides of a triangle are equal, the angles opposite those
sides are equal”.

2. Verifies the theorem, “If two sides of a triangle are equal, the angles opposite those
sides are equal”.

3. Performs calculations using the theorem, “If two sides of a triangle are equal, the
angles opposite those sides are equal”.

4. Proves riders using the theorem, “If two sides of a triangle are equal, the angles opposite
those sides are equal”.

5. Formally proves the theorem, “If two sides of a triangle are equal, the angles opposite
those sides are equal”.
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Glossary of Terms:

Triangle - Hoewiens -(p&Bamevu
Opposite side - OGP 30¢ - eI ATIUGHLD

Opposite angle - 0@ ewmiens -  aFHfHCHmenid

Vertex - BBsw - 2 FAHTs5Csmevid
Bisector - ©®Dedemn - BmenmTed
Theorem - ge®wuw - Gaxmmw

Formal proof - 8308 elmw@ - (pEODWITET [HmIeU6D
Verify — EIBIRIBIC - eumuityl umy&HgHe0
Congruence - &o® €30®25C3 - Q(HEISmFa]

Isosceles triangle - ©®cdie Gewlens -  @HIFwUSES (pHCHmemni

Instructions to plan the lesson:

An exemplar lesson plan with the aim of guiding students towards achieving
learning outcomes 1, 2 and 3 relevant to competency level 23.4 using the lecture-
discussion method and an individual activity is given below.

Time: 40 minutes

Quality Inputs:

A sheet of paper and a pair of scissors per student

Instructions for the teacher:

Approach:

Show a figure of an isosceles triangle to the class, mention that two sides of the
triangle are equal and remind them that such triangles are known as isosceles
triangles.

Discuss the fact that the angle facing a side of a triangle is known as the angle
opposite that side, and that the angle between the two equal sides is known as the

vertex angle.
Recall how a triangle is constructed when the lengths of the three sides are given.

Development of the lesson:

Divide the class into three groups.

Prepare several sets of measurements of side lengths of isosceles triangles to be
given to the groups, where the first group is given a set of side lengths of an acute
angled triangle, the second group a set of side lengths of a right angled triangle and
the third group a set of side lengths of an obtuse angled triangle.

By considering the number of students in each group, prepare sufficient sets of side
lengths of triangles so that a group of three students would get at least one set.
Once the students have received the sets of measurements, let them construct the
triangle individually. Assist those who require help. Instruct them to name the
triangles as ABC, PQR etc (Writing the letters inside the triangle).
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. After the triangles are constructed, get the students to cut the triangles out and by
folding them to obtain a relationship between the angles.

. Direct the students to measure the angles and to examine whether a relationship
exists between them.

. Once the pupil activity is over, elicit from the students that the two angles opposite
the two equal sides are equal. Show the students that by folding through the angle
formed by the two equal sides, a pair of congruent triangles can be obtained.

. Accordingly, after verifying the theorem that if two sides of a triangle are equal, the
angles opposite them are also equal, get them to apply the theorem in calculations
by instructing them to find the angles of various isosceles triangles.

Assessment and Evaluation:

* Assessment Criteria:
* Names the angles opposite equal sides of an isosceles triangle.
» Constructs triangles with given measurements.
* Finds that the angles opposite equal sides are equal by folding the triangle into

two.

* Engages in calculations using the theorem on isosceles triangles.
* Makes decisions by comparing one’s results with those of others.

» Direct the students to the relevant exercises in lesson 8§ of the text book.

For your attention ...
Development of the lesson:

*  Once the theorem on isosceles triangles has been verified and used in calculations,
direct the students to prove riders and to formally prove the theorem. The students must
be clearly advised that in formal proofs, it is required to state reasons step by step.

o Accordingly to Euclid’s geometry, this theorem should be proved by constructing the
bisector of the vertex angle and showing that the two triangles that are so formed are
congruent under the conditions of SAS. This is because, according to Euclid’s
sequence, this theorem has been proved after presenting the SAS case, before the
other congruence cases are presented. However in the sequence of lessons in the
school syllabus, this theorem on isosceles triangles comes after all the cases of the
congruence of triangles are studied. Also, the bisector of the vertex angle is the
perpendicular bisector of the side opposite the vertex. Therefore, this theorem can be
proved with the above construction using other cases of congruence as well.

« Direct the students to identify the converse of the theorem on isosceles triangles, to
perform calculations involving it, and to prove riders using it.

Assessment and Evaluation:
. Direct the students to the relevant exercises in lesson 8 of the text book.

For further reference:
. http://www.youtube.com/watch?v=7UISwx2Mr4c
e http://www.youtube.com/watch?v=7FTNWE7RT{Q
' *  http://www.youtube.com/watch?v=ceDVOQBpcMA
v *  http://www.youtube.com/watch?v=CVKAro3HUxQ
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9. Inverse Proportions

Competency 4: Uses ratios to facilitate day to day activities.

Competency level 4.1: Investigates the relationships between quantities using ratios.

Number of periods: 05

Introduction:

A ratio is a numerical relationship between two quantities. A proportion is a certain
type or relationship between two quantities of different types. In a proportion, if the
ratio of two terms of one quantity is equal to the ratio of two corresponding terms of
the other, then they are said to be directly proportional to each other. Also, the ratio
that is obtained using corresponding numerical values of the two quantities is a
constant. If two quantities are directly proportional, when one quantity increases then
the other too increases. When the product of the quantities is a constant then the
quantities are said to be inversely proportional. In this case, the ratio of two values of
one quantity is equal to the ratio of the corresponding two values of the other
quantity interchanged. Also when one quantity increases, the other quantity
decreases. If x and y are two quantities which are inversely proportional to each

other, it is written algebraically as x o i This can also be written as xy = k where k

is a constant. Knowledge of proportions can be used to solve day to day problems.

Learning outcomes relevant to competency level 4.1:

[y

Analyses the relationship between two quantities and identifies inverse proportions.
2. Identifies that when x and y are two inversely proportional quantities, the

proportion is denoted by x o f

3. Solves problems related to inverse proportions by using xy = k, where k is a
constant.
4. Solves problems related to work and time using the knowledge on inverse proportions.

Glossary of Terms:

Ratio - BB - eldBLd

Proportion - 2@ipsme - eldlgEwet

Direct proportion - 2)eRI® B@IIBEB - Cryeldls Foeu
Indirecd proportion - ©BeEi® ©@imBmes - Crywrmy eldHFIo60

(Inverse proportion)

Instruction to plan the lesson:

This lesson plan is presented to assist students to achieve learning outcomes 1,
2 and 3 using ‘group work’ and the ‘lecture-discussion’ method, by getting
them to actively engage in constructing information methodically.
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Time: 80 minutes
Quality Inputs:
e A poster with the table in Annex 1
e A copy each of the 4 tables in Annex 2
e 4 platignum pens
e Four copies of the student work sheet

Instructions for the teacher:
Approach:

»  Exhibit the poster (Annex 1) in the class room.

*  With the aid of the poster, recall work done in grade 9 on two quantities which are
directly proportional to each other.

o Discuss the fact that, the ratio of two terms in one quantity is equal to the ratio of the
corresponding terms of the other.(250 : 500 = 25 : 50), that the ratio obtained by taking
only the numerical values ( 250 : 25, 500 : 50, 750 : 75) is a constant, that if one quantity
increases, the other quantity too increases, and that the knowledge of direct proportions
can be made use of to easily solve day to day problems.

Development of the lesson:

*  Separate the students into 4 groups.

*  Supply a copy of one of the tables in annex 2, platignam pens and a copy of the work
sheet to each group.

*  Engage the students in group work.

»  Exhibit the completed tables in the class room and give an opportunity for the students
to present their findings.

*  Discuss the specific relationship between the two quantities with reference to the

completed tables.

Discuss that, when one quantity increases the other decreases accordingly, the ratio of
two terms of one quantity can be obtained by interchanging the corresponding terms of
the other quantity, the product of the corresponding terms in the two quantities is a
constant, two quantities which have the characteristics described above are said to be
inversely proportional to each other, and if x and y are inversely proportional, we write

x o€ 3_, and in this case, xy = k, where k is a constant, this characteristic of the product

¥
of the terms of the two quantities being a constant could be used to solve problems.

Students’ work sheet:

» Focus your attention on the table supplied to your group.

GOy * Complete columns 1 and 2 using the information in A. Work mentally and by

A /f : reasoning.

* When the first quantity in the table gradually increases, how does the other
change?

» Complete column 3 with the product of the corresponding values of the two
quantities.
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* What can be said about the product of the two quantities?
Write down the ratio of any two terms of the first quantity.
Find the ratio of the corresponding terms of the other quantity.
What can you say about the ratios in the two instances?

» Prepare to present and discuss your group’s answers and ideas.

Assessment and Evaluation:
* Assessment criteria:

* Expresses that for two quantities that are inversely proportional, when

one increases the other decreases.

* For a given inverse proportion, finds mentally, the value of one quantity when the

value of the other is given.

* Solves problems related to time and work using the fact that the product of
two quantities which are inversely proportional is a constant.
* Engages in the activity efficiently observing instructions carefully.
* Arrives at common conclusions by comparing the results of one’s group with those of

the others.

» Direct the students to the relevant exercises in lesson 9 of the text book.

For your attention ...
Development of the lesson:

o Prepare constructive problems related to inverse proportions, as well as problems on
time and work and get the students to work them out.

Evaluation and assessment:

o Direct the students to the relevant exercises in lesson 9 of the textbook.

For further reference:

/A

Annex 01

Amount of sugar Price (Rupees)
250g 25
500g 50
1kg250g 125
750g 75
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Annex 02
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10 Data Representation

Competency 28: Investigates the various methods of representing data to facilitate daily work.

Competency level 28.2: Represents data graphically to facilitate comparison and thereby solves

problems.

Number of periods: 03

Introduction:

Students have learnt different methods of representing data. When the data is
represented in a circle it is known as a pie chart. The different types of information
are represented by sectors in a pie chart. In a pie chart, the whole circle which has
an angle at the centre of 360° is used to represent all the data. Therefore, the pie
chart is drawn by calculating the angle of the sector representing the different type
of data, based on the amount of data being represented. The different sectors are
distinguished by either shading them using different colours, or by some other
method. A key identifying the different types is also given. It is expected to
communicate the information in pie charts and to solve problems related to pie
charts under competency level 28.2.

Learning outcomes relevant to competency level 28.2:
1. Represents a given set of data by a pie chart.
2. Uses pie charts to communicate information efficiently and effectively.
3. Solve problems related to pie charts.

Glossary of Terms:
Pie charts - D0 gedmo - alL eUEnTLE6T
Sector of a circle - Dafowm eFsien desds - aul LQwraer oLemrFSlenm
Angle at the centre - o353 ewiencs SO €8 4 (200 (1)
Key - @nd - gmel

Instructions to plan the lesson:

Time: 40
Quality I

An exemplar lesson plan to help students achieve learning outcome 1 of
competency level 28.2 by using the lecture —discussion method and an
individual activity is given below.

minutes

nputs:

Figures of circles with sectors marked on them

Leaflets containing pie charts

Pie charts from news papers, magazines or drawn by the teacher
Protractor and A4 sheets

Pair of compasses, pastels
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Instructions for the teacher:
Approach:

Recall the different methods such as tables, picture graphs, bar graphs and stem and
leaf diagrams previously used by the students to represent data.

Show examples in newspapers, magazines or drawn by the teacher, of pie charts as
another means of representing data.

Help the students understand through a discussion that communication is facilitated by
representing data in a pie chart.

Recall what sectors are by displaying figures of circles with sectors marked on them.
Remind the students how angles of given magnitude are drawn and measured using a
protractor.

Development of the lesson:

Discuss how a pie chart is used to represent a given set of data.
Display the information in the table given below on the blackboard, and mention that a
pie chart representing this information needs to be drawn.

Information on the results obtained for mathematics at the 2012 O’level examination
by 90 students of a certain school is given below.

Grade Number of students
A 08
B 15
C 17
S 30
w 20

Elicit from the students the fact that since 360° represents the total number of students

o
which is 90, the number of degrees which represents one student is % = 49,

Direct the students to find the magnitudes of the angle representing the different types
accordingly.

Supply an A4 sheet to each student.

Instruct them to draw a circle of radius about 7cm on the A4 sheet using a pair of
compasses.

Guide the students to draw the angles at the center of the various sectors and to complete
the pie chart.

* Instruct them to use different colours to highlight the different types to facilitate

communication.

 Explain the importance of a key to present the information clearly. Get the students to

prepare the key using the different colours used to denote the different types and to
write the relevant information next to them.

Once the pie-chart is drawn, lead a discussion and highlight the following.

* Pie charts are useful to compare the whole and its components.
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+ It facilitates seeing all the information at a glance.

*  When data is in the form of fractions, percentages and decimals, they can be
represented in a pie chart.

* Drawing the pie chart is easy if the total number of data is a multiple or factor of
360°.

Assessment and Evaluation:
» Assessment criteria
+ Identifies the relevant variables to draw the pie chart according to the different
types.
» Finds the magnitudes of the angles at center of the sectors representing the
different types.
» Compares the components of a pie chart.
* Expresses each component as a fraction of the whole.
* Completes the activity successfully following the teacher’s instructions.
» Direct the students to the relevant exercises in lesson 10 of the text book.

For your attention..
Development of the lesson:
» It is expected that students will be guided to achieve learning outcomes 2 and 3 of
competency level 28.2 by developing the skills of interpreting data in a pie chart and
solving problems related to pie charts.

Assessment and Evaluation:
» Direct the students to the relevant exercises in lesson 10 of the text book.

For further reference:

!J e http://www.youtube.com/watch?v=4JgH55rLGKY
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11. Least Common Multiple of Algebraic Expressions

Competency 16: Explores the various methods of simplifying algebraic fractions to solve

problems encountered in day to day life.

Competency level 16.1: Finds the least common multiple of several algebraic expressions.

Number of periods: 04

Introduction:

The smallest algebraic expression which can be divided by several algebraic
expressions is their Least Common Multiple (LCM)

Eg: (1) The LCM of 2x, 9x, 12xy is 36xy

(ii) The LCM of 2(x + 1), 3(x - 1), 10x* is 30x*(x + 1)(x - 1)

The least common multiple can be found either by writing the terms as a product
of factors or by the division method. In this section, it is expected to find the least
common multiple of several given algebraic expressions.

Learning outcomes relevant to competency level 6.1:

1.

2.
3.
4.

Recognizes that the smallest algebraic expression that can be divided by several
algebraic expressions is the least common multiple of those expressions.

Finds the least common multiple of several given algebraic terms.

Using factors, finds the least common multiple of several algebraic expressions.
Logically decides what the least common multiple of several algebraic expressions is.

Glossary of Terms:

Factors - €087 - sryemisei
Algebraic terms -8 e - oILsTEmIS 2 mIIySSeT
Algebraic expressions - 8&w gmiam - QUTHILLEIGSEHsT A
Least common multiple -z&0® ewog @€50205c - QUIFILLEIGSEHT SNuig
Algebraic fractions —8&w oo - SILFTHaE Laamiss

Instruction to plan the lesson:

An exemplar lesson plan based on the lecture-discussion method together with an
activity to help students develop the skill of finding the least common multiple of
several algebraic terms and to strengthen their understanding of the concepts related
to learning outcomes 1 and 2 under competency level 16.1 is given here.

Time: 80 minutes
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Quality Inputs

Leaflets of sets of at most 3 algebraic terms, of at most two variables and index not
more than 2, as in Annex 1 (one for each student)

Leaflets of the least common multiples of all the sets of algebraic terms given, as in
Annex 2 (a copy for each student)

A4 sheets

Instructions for the teacher:

Approach:

Recall that the smallest number that is divisible by several numbers is the least
common multiple of those numbers.

Mention that the least common multiple of several numbers can be found by writing
each number as a product of its prime factors

Show that the least common multiple of several numbers can also be found using the
division method.

Start developing the lesson by mentioning that we will attempt to find the least
common multiple of several algebraic terms using both these methods.

Development of the lesson:

Activity:

Define the least common multiple of several algebraic expressions in the same way
that the least common multiple of several numbers is defined, as the smallest
algebraic expression which is divisible by all these algebraic expressions.

Obtain the LCM of 3x, 4xy and 6y as 12xy by expressing these terms as products of
their factors and proceeding step by step.

Establish the fact that the LCM of the above terms is 12xy by using the division
method too, proceeding step by step.

Inquire from the students about the answers obtained using the above two methods
and lead a discussion and highlight the following facts: that the LCM of several
terms can be found using various methods, that it can be found by writing the terms
as products of prime and algebraic factors and taking the LCM to be the product of
the highest powers of these factors appearing in the terms, that it can also be found
by dividing the terms by the prime and algebraic factors and taking the product of
these prime and algebraic factors to be the LCM..

Engage the students in the following activity to strengthen their knowledge further.

Divide the students into two groups.

Select one student from each group to record the marks.

Give each student a copy of the leaflet containing the LCMs and an A4 paper.
Direct the questions alternatively to the two groups (The sets of algebraic
expressions in the leaflet).

Direct the questions to the competitors in the two groups in a particular order giving
each student a chance to answer.
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*  Once the question is asked, provide sufficient time for the answer. Inform the
students to state the number in Annex 2 which corresponds to the correct least
common multiple.

» If the answer is correct award sufficient marks.

»  If the student to whom the question was put, fails to answer the question correctly, a
member in the same group should be given the chance to answer, in which case a
lesser mark is to be awarded for the correct answer.

»  If the team fails to furnish the correct answer, the question can be directed to the
other team and a reasonable mark can be awarded.

Assessment and Evaluation:

*  Assessment criteria
*  Describes what the LCM of several algebraic terms is.
*  Shows that there are many methods of finding the LCM of several terms.
*  Obtains the LCM of given algebraic terms.
*  Uses the chance given correctly.
*  Works cooperatively within the team to achieve victory.

»  Direct the students to the relevant exercises in lesson 11 of the textbook.

For your attention..
Development of the lesson:
*  Direct the students to find the LCM of a set of expressions using a suitable method.
(At most 3 expressions, at most 2 variables and indices not exceeding 2)
»  Stress the fact that when finding the LCM of algebraic expressions, each expression
should be expressed as a product of its factors of the simplest form.
*  Discuss with the students how the LCM of algebraic expressions can be found
through reasoning.

Assessment and Evaluation:
*  Direct the students to the relevant exercises in lesson 11 of the text book

For further reference:

. http://www.youtube.com/watch?v=FNnmseBlvaY
f . http://www.youtube.com/watch?v=MNeNHoCXoGU
e . http://www.youtube.com/watch?v=auQU-9KNG74
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Annex 01
o Sets of algebraic terms of which the least common

multiple is to be found

(1) 2x, 12y, 4xy

(i)  3xy 6yt 12x

(iii)  4x2,5y% 8xy

(iv)  6xy,9v?, 10x

(v)  3x%5xy4y°

Annex 02

o The leaflet with the least common multiples

(vi)  90xy?
(vii) 40x?y?
(viii) 12xy?
(ix) 1Zxy
(x)  60x*y?
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12. Algebraic Fractions

Competency 16: Explores the various methods of simplifying algebraic fractions to solve
problems encountered in day to day life.

Competency level 16.2: Manipulates algebraic fractions under addition and multiplication.

Number of periods: 04

Introduction :

« Under this section, it is expected to develop the ability of adding and
subtracting algebraic fractions with unequal denominators.

o When simplifying such algebraic fractions it is necessary to obtain the
relevant equivalent fractions of the given algebraic fractions.

« Before expressing as equivalent fractions, a common denominator of the
algebraic fractions needs to be found, and for this, the LCM of the
denominators is obtained.

o The simplification can easily be done using the LCM as the common
denominator, and finding the equivalent fractions correctly.

Learning outcomes relevant to competency level 16.2:
1. Explains the necessity of equivalent fractions in the addition and subtraction of
algebraic fractions.
2. Adds and simplifies algebraic fractions with unequal denominators.
3. Subtracts and simplifies algebraic fractions with unequal denominators.
4. Simplifies algebraic fractions with unequal denominators.

Glossary of Terms:
Factors - 83002 - BTTeRiBHe
Algebraic fractions - 88w 06 - oI gyaaislilcEemise
Least common multiples-2&s ® ewig @en0s - QUTGIDL BIGSEHTFNIWS

Denominator - ®©dcs - UGS

Numerator - e - Ox1GH

Common denominator - ecsog ®Sc3 - QurgIiuEGd
Equivalent fractions — mEs ®© - FLO6URILILTGTEUTLD

Instruction to plan the lesson:

concepts of adding and simplifying algebraic fractions, relevant to learning
outcomes 1 and 2 under competency level 16.2 is given below.;

An exemplar lesson plan based on the lecture-discussion method, to develop the

Time: 40 minutes
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Instructions for the teacher:
Approach:

*  Discuss the steps to be followed to simplify the sum of two numerical fractions with
. 2 1
unequal denominators such as 3 + - and %—|— ;

»  Show the need for equivalent fractions in such simplifications.
*  Discuss the process of finding the LCM of algebraic expressions such as 3x, 4xy and

3x,(2x — 3).
*  Recall how the sums of two algebraic fractions with equal denominators such as
Sxc

+ Z are simplified.
= By

Development of the lesson:

*  Write the following problem on the blackboard.

Simplify fo +
W

2x

*  Discuss the fact that equivalent fractions have to be found here, as in the case of
numerical fractions with unequal denominators.
*  During the discussion, elicit the fact that the least common multiple of 10y and 2x is

10xy.

+  Taking 10xy as the denominator, separately construct the relevant equivalent

. 3x V 3Ix® 52
fractions of — and — as and — .
10 2x 10xy 10xy

=

: . . 3x*+59° T .
*  Through the discussion, obtain the answer % after simplifying the equivalent
xy
fractions by following the steps of adding two fractions with equal denominators.

Sx 3
+ —as
2x+3 4x

*  In the same manner, obtain the LCM of the denominators relevant to

4x(2x + 3).

*  Through the discussion, obtain from the students that the sum of these two algebraic

. . 20x"teExtd

fractions i1s ———.

4x(2x+3)

*  After discussing these examples using the lecture-discussion method, explain that
when simplifying expressions like those in the above examples, we need to find
equivalent fractions (with a common denominator) of the given fractions, that the
LCM is used as the common denominator, and that the simplification needs to be
done using the equivalent fractions that were obtained.

o  Get the students to do several problems to strengthen their understanding of the

subject concepts that were learnt.
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Assessment and Evaluation:
* Assessment criteria
. Obtains a common denominator of given algebraic fractions by finding the LCM
of the denominators.
. Accepts that it is necessary to find a common denominator when simplifying
algebraic fractions.
. Finds equivalent fractions based on the common denominator.
. Adds algebraic fractions with unequal denominators.
. Completes the assigned task accurately.
* Lead the students to do the exercises in lesson 12 of the textbook.

For your attention..

Development of the lesson:
-1 x+4

* Guide the students towards simplifying algebraic fractions such as .
x*+3x xP+x—6

» Use a suitable method to develop the skill of subtracting algebraic fractions in
students.

» Assist the students to understand that when simplifying algebraic fractions of the form
E: 2

(x—3) (3—x)
the denominator of the second fraction out of the brackets, and that then the addition is
converted into a subtraction.

, the common denominator can be found by taking the negative sign in

Assessment and Evaluation:
* Direct the students to the relevant exercises in lesson 12 of the text book.

For further reference:

_ . http://www.youtube.com/watch?v=7Uos1 ED3KHI
j . http://www.youtube.com/watch?v=IKsi-DQU2zo
# !J . http://www.youtube.com/watch?v=YO_SwIKGMqQ
. http://www.youtube.com/watch?v=dstNU7It-Ro
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13. Percentages

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

Competency level 5.1: Solves problems related to taxes using percentages.
Competency level 5.2: Makes decisions by calculating the interest.

Number of periods: 07

Introduction:

Taxes are calculated as percentages.

Lanka Customs.

This is called income tax.

It can be paid annually or quarterly (every three months).

which falls on the consumer.

known as annual simple interest rate.
amount is paid as interest for equal time periods.

« Simple interest is calculated as follows.
Interest = Principal amount of loan x annual rate of interest x number of years.

is expected to be implemented.

* Taxes are collected in various situations. The amount of the tax is decided by the
state. We as citizens are bound to pay taxes. Some of the types of taxes that have to
paid in Sri Lanka are Customs duty, Rates, Income Tax and Value Added Tax (VAT).

* When certain item are imported or exported, a certain percentage of the value of
the item is levied as tax. This tax is known as customs duty and is collected by Sri

* If the income earned by a person annually through employment or a business or
personal wealth exceeds a certain amount decided by the government as being exempt
from tax, then the person is required to pay a certain proportion of his income as tax.

* The local authority provides certain facilities to the residents within the particular
local area. In return, the residents are required to pay a certain percentage of the
annual value of the property as taxes to the local authority. This tax is known as rates.

* A percentage of all expenses incurred related to any item or service is charged and it
is known as VAT. Persons who carry out such business or provide such services pay
the VAT to the state. Such tax is charged against the customer or the person who
receives the service by the person who provides the service. VAT is an indirect tax

* When an amount of money is given as a loan or taken as a loan, an amount is
payable above the amount borrowed and such amount is known as interest. Interest
payable on Rs 100 per year is known as the annual interest rate. The interest is
charged based on the amount of the loan and is a fixed amount. This rate of interest is

* When money is deposited at simple interest, then on a particular deposit, a fixed

* Once the students have identified the types of taxes that prevail, and understood how
to calculate taxes relevant to competency level 5.1, the following exemplar lesson plan
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Learning outcomes relevant to competency level 5.2:

1.

(98]

Identifies simple interest as the interest calculated by taking into consideration the initial
amount, the time and the interest rate.

Recognizes that the interest received during equal time periods is the same for a given
amount of money.

Calculates the interest for a given amount, for a given period and given interest rate.

Solves problems involving finding the interest or the interest rate or the time or the amount, when
the necessary information is given.

Makes effective decisions on transactions in day to day life by taking into consideration the
interest.

Glossary of Terms:

Percentage - 58ema - FHIHLD

Interest rate - 08 amsISma - aully &islo
Principal -8C &¢ee - (PBH6V

Tax - ¢ - 6ulfl

Customs duty - Bd @¢ - &mis  euifl

Rates - 98»® ¢ - AN G suifl
Quarter - 25D - BTeVTeNI(H

Annual value - D8 O3 - aUGBLIHS Quuiod)
Value added tax — 9@ (VAT) a¢ - eum 6uifl

Instruction to plan the lesson:

An exemplar lesson plan based on the lecture-discussion method and
an individual activity, to develop in students the subject concepts
relevant to learning outcomes 1 and 2 under competency level 5.2 is
given below.

Time: 40 minutes

Quality Inputs:

The poster given in Annex 1
Copies of the student’s work sheet

Instructions for the teacher:
Approach:

Display the poster in annex 1 and discuss situations in which percentages are used.
Discuss calculating given percentages, first inquiring what a percentage is.
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Development of the lesson:

* Discuss and explain what the principal and the interest are by considering an example such as
the following.
A person who borrowed Rs.1000 had to pay back Rs.1100. This means he had to pay
Rs.100 extra as interest.

* Introduce the amount payable as interest on a loan of Rs.100 taken for a year, as the
annual interest rate. Explain that when the interest for each period is calculated on the
principal only, then it is known as the annual simple rate interest.

*  Using the following example, clarify that the interest payable is the same amount for equal
periods when money is borrowed from a person who charges simple interest.

A person borrows Rs. 2 500 at 12% interest.

Interest for the first year = 2500 X % =Rs. 300
= Rs. 300

12
100
Same amount is charged every year as shown above.

*  Supply a work sheet per student and engage them in the individual activity.

o  Highlight the important facts of the lesson by eliciting from the students that by
multiplying the principal by the annual interest rate, one year’s interest is calculated, that by
multiplying the interest for one year by the number of years, the total interest can be
calculated, and that the total amount to be paid is obtained by adding the total interest to the

Interest for the second year = 2500 X

principal amount.

Student’s work sheet
* Study the questions in (a) and (b) below carefully and record the answers.

(a) Kanthi borrowed Rs. 2000 from a local money lender at an annual simple interest
rate of 20%.

(1) What is the interest payable for Rs.100 at the end of the one year?

(1)) What is the interest payable for Rs. 2000 at the end of the year?

(111) What is the interest payable for Rs. 2000 at the end of two years?

(iv) What is the total amount payable at the end of 2 years with the amount borrowed?

(b) Fill in the following table.

Principal | Time Annual Annual | Interest for the | Total amount with
(Rs) (Years) | interest rate | interest loan period principal (Rs)
100 1 5% 5 5 105.00
100 2 5% | o

2500 3 5% | .o
3000 3 8% | . |
5000 2 3% | o
4000 5 25% | o e
2500 2 1 10% | ... |

Discuss your answers with your mathematics teacher.
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Assessment and Evaluation:
» Assessment criteria
* Identifies the principal, time (period), rate of interest.
* Calculates the simple interest based on the principal, period and rate of interest.
* Calculate the total amount (including the loan) based on the principal, period and rate of
interest.
 Accepts that the interest can be calculated for a given period when the principal and the rate of
interest are given.
* Direct the students to do the exercises in chapter 13 of the textbook.

Practical situations:
» Discuss situations such as the following where simple interest is used practically.
*  When loans are obtained from banks or other financial organizations.
*  When gold jewellery is pawned, interest is calculated as simple interest.

For your attention...
Development of the lesson:
* Discuss how to find the interest, rate of interest, time or principal when the necessary
information is available.
* Solve problems of the above type through discussion.
* Prepare an activity to assist students to understand the concepts on taxes, customs duty, rates,
income tax etc and implement it.

Assessment and Evaluation:
» Guide the students to do the exercises in lesson 13 of the text book.

For further reference:
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Annex 1

Discounts between 10% and

50% on the prices of books

A discount of 10% when the
annual rates are paid in total
before Jamary 31st

An annual interest of 11% for

one vear fixed deposits

Duty has been reduced by
3%
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14. Equations
Competency 17: Manipulate methods of solving equations to meet day to day requirements.
Competency level 17.1: Uses linear equations to solve problems.

Number of periods: 08

Introduction :
An equation in which the index of each unknown or variable is 1 is called a linear equation.

If we have just one linear equation which contains two variables, then there is no unique
solution. However, if there are two such equations, then it may be possible to find a unique
solution which satisfies both the equations. Such a pair of equations is called “simultaneous
linear equations”.

An equation with one unknown, of the form ax? + bx + ¢ = 0 where a = 0, which contains

a term of index two of the unknown is called a quadratic equation. There are two solutions
to an equation of this form.

It is expected in this section to solve simple equations containing algebraic fractions,
simultaneous equations and quadratic equations which come under competency levels 17.1,
17.2 and 17.3.

Plan suitable learning —teaching methodologies and implement them to instill in students the
subject concepts relevant to competency levels 17.2 and 17.3.

Learning outcomes relevant to competency level 17.1:

1. Recognizes that the methods of simplifying algebraic fractions can be used to solve simple
equations involving algebraic fractions.

2. Solves simple equations involving algebraic fractions.

3. Expresses the relationship between the data of a given problem by a simple equation involving
algebraic fractions and solves it.

Glossary of Terms:

Simple equations - ©0R w&mden - eTeill  FLo6UTLIT (HEb6NT

Algebraic fraction - 88w »1® - SILFTHemIBL  LN6IT6U RIS 61T
Solution - Sesg® - alenL

Least common multiple - 81 ® ewig @enzcns - QuITgl L EIGSEH6T SHfluig
Common denominator — eeog S - QuITgILILIE H O wesst -
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Instruction to plan the lesson:

An exemplar lesson plan involving discovery through exploration, to develop the
subject concepts relevant to learning outcomes 1 and 2 under competency level 17.1,
and to instill in students the skills of solving simple equations involving algebraic
fractions is given below.

Time: 40 minutes

Quality Inputs:

Copies of the student’s work sheet - one per group

Instructions for the teacher:

Approach:

Display on the chalk board, the following simple equation containing an algebraic fraction
and the algebraic expression containing an algebraic fraction and clarify the difference
between an equation and an expression.

3

5 3 2 1
Z+==2, —+=
x+1 x 2x Ix x

3
Recall how an equation of the form ?x — f =5 is solved.

Show that when solving equations involving algebraic fractions, if the denominators of the
terms are distinct, then the least common multiple of the denominators should be obtained,
and recall how the LCM of several algebraic expressions are obtained.

Recall how expressions containing algebraic fractions are simplified.

Development of the lesson:

Separate the class into 4 groups.

Supply a copy of the student’s work sheet to each group and engage them in the activity.
Give the students an opportunity to present their discoveries and explain the following
while leading a discussion: When solving an equation involving algebraic fractions, first
the two expressions on either side of the equal sign should be simplified such that only one
term remains on each side, Then by multiplying both side by the L.C.M. of the
denominators (on both side of the equation), an equation with no fractions is obtained. By
solving this equation, the solution to the original equation is obtained.
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Student’s work sheet:

i .. 2 3

1. —==1 1. — — =1
x+1 3 x+1  Zix+1)
5 2 . 2 1
. —+-=1 iv. ———=5
Ix x ¥ Ix

» Consider the equation received by your group.

o Find the least common multiple of the denominators of the algebraic fractions on
the left side of the equality sign and thereby simplify the left side.

« Convert the denominator to 1, by multiplying both sides of the equation by a
suitable value or expression, and then solve the equation.

« Substitute the solution into the equation and examine the accuracy of the
solution.

 Prepare to present your findings on solving equations with algebraic fractions to
the whole class.

Assessment and Evaluation:
*  Assessment criteria
» Expresses the necessity of reducing the expressions on the two sides of the
equality sign of an equation involving algebraic fractions to single terms,
when solving such linear equations.
« Solves equations containing algebraic fractions with numerical denominators.
« Solves equations containing algebraic fractions with algebraic denominators.
o QGains satisfaction by solving a problem and verifying the solutions.
o Learns through experience.
» Direct the students to do the exercises in chapter 14 of the textbook.

For your attention ...

Development of the lesson:
* Prepare an activity or use some other suitable methodology to guide students to

construct equations involving algebraic fractions based on given information and
to solve them.

Assessment and Evaluation:

» After the students have familiarized themselves with solving equations involving algebraic
fractions on one side of the equality sign, help them learn to solve equations with algebraic
fractions on both sides of the equality sign.

» Direct the students to do the exercises in chapter 14 of the textbook.

For the special attention of the teacher:

*  When solving equations involving algebraic fractions, the students should not be taught to find
the LCM of all the denominators on both sides of the equal sign initially. They should first be
guided to solve the equation by simplifying the two sides of the equality sign separately. After
this has been firmly established, they may be shown how to solve the equation by considering
all the denominators.
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» Cross multiplication too should not be introduced in the first instance. Allow the students find
this out by themselves.

For further reference:

*  http://www.youtube.com/watch?v=PPvd4X3Wv5I
* http://www.youtube.com/watch?v=27C69xP08d8

*  http://www.youtube.com/watch?v=9IUEk9fn2Vs

*  http://www.youtube.com/watch?v=bRwJ-QCz9XU
* http://www.youtube.com/watch?v=Yaeze9u6Cv8§
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15. Parallelograms I

Competency 23: Makes decisions regarding day to day activities based on geometrical concepts

related to rectilinear plane figures.

Competency level 23.6: Formally proves the relationships between the sides and the

relationships between the angles of parallelograms.

Competency level 23.7: Identifies and uses the relationship between the diagonals of a

parallelogram.

Number of periods: 07

Introduction:

+ Student have learned that a quadrilateral of which opposite sides are parallel is a
parallelogram. Here they will learn more about the properties of parallelograms.

* Identifying the theorem “In a parallelogram, opposite sides are equal; opposite
angles are equal; and each diagonal bisects the area of the parallelogram”,
verifying it in different ways, using the theorem in simple calculations, proving
riders and the formal proof of this theorem are expected to be done under
competency level 23.6.

* Proof of the theorem “The diagonals of a parallelogram bisect each other”
is not expected, but identifying the theorem, verifying the theorem and using the
theorem to prove riders are expected to be done under competency level 23.7.

Learning outcomes relevant to competency level 23.6:

1.

2.

3.

Identifies the theorem, “In a parallelogram, opposite sides are equal; opposite angles are
equal; and each diagonal bisects the area of the parallelogram”.

Verifies by various methods the theorem “In a parallelogram, opposite sides are equal;
opposite angles are equal; and each diagonal bisects the area of the parallelogram”.
Performs simple calculations using the theorem, “In a parallelogram, opposite sides are equal;
opposite angles are equal; and each diagonal bisects the area of the parallelogram”.

Proves riders using the theorem, “In a parallelogram, opposite sides are equal; opposite angles are
equal; and each diagonal bisects the area of the parallelogram”.

Formally proves the theorem, “In a parallelogram, opposite sides are equal; opposite angles are
equal; and each diagonal bisects the area of the parallelogram”.

Glossary of Terms:

Parallelogram - 2@t - B MBI LD
Opposite sides - 230D wo¢ - STHITLILIS BEIH 61T
Opposite angles - 508 el - 6187 & B b T GovTRIH 61T
Diagonal —Obencs - (emEVAIIL L LD
Area - OBwdEE - ULILIeT6)

Bisect - ©®@Dedems B3O - OIGEIIE LS
Quadrilateral - OCeges - HTMHLIGHEH60
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Instruction to plan the lesson:

An exemplar lesson plan prepared under the guided discovery method is given below. It
is expected that students will be guided towards learning outcomes 1 and 2 of
competency level 23.6 through this.

Time: 40 minutes

Quality Inputs:
e Oil papers
* Ay papers

* Set square
+ Straight edge

Instructions for the teacher:
Approach:
* Recall that a parallelogram is a quadrilateral in which opposite sides are parallel.
* Draw a parallelogram on the blackboard and identify the opposite sides, opposite angles and
diagonals.
* Recall that congruent triangles are of equal area.
* Illustrate how a parallelogram is drawn as follows.

Draw a pair of parallel lines using a set square and a straight edge. Draw another pair of
parallel lines so that they intersect the initial pair of lines.

C

i~

* [llustrate and introduces the theorem that “In a parallelogram, opposite sides are equal;
opposite angles are equal; and each diagonal bisects the area of the parallelogram”.

*  Group the students suitably and provide each student with an A4 paper and an oil paper.

» Distribute the student work sheet and engage the students in the activity.

* Let them present their discoveries.

* Based on their presentations, state that the opposite sides of a parallelogram are equal, the
opposite angles are equal and that each diagonal bisects the area of the parallelogram. Mention
also that through the activity, the theorem has been verified, but not formally proved, and that
the formal proof of the theorem will be discussed in a future lesson.
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Student’s work sheet:

* Distribute the A4 papers and the oil papers among the members of the group.

* Draw a parallelogram on the oil paper as shown by the teacher. (This must be done
by all the students)

* Name the parallelogram so drawn as ABCD.

» Mark the points A, B, C, D on the A4 sheet using a pin and copy the parallelogram onto
it. Name it A'B'C'D'.

* By placing the parallelogram drawn on the oil paper over the one drawn on the A4
sheet, find the relationship between
(1)  the sides, and
(i1) the angles, and record them.

* By drawing the parallelogram ABCD on an A4 paper which has been folded into two
and cutting along the sides of the parallelogram, obtain two copies of it.

A B

D C

* Draw the diagonal AC in one parallelogram, cut this parallelogram into two along
AC and by placing one over the other see whether the two triangles that are obtained
are congruent.

* Cut the other parallelogram along the diagonal BD and see whether the two triangles
that are obtained in this case too are congruent.

* Present to the class the following discoveries made by you.

* Relation between the sides
» Relation between the angles
» The areas of the two parts separated by the diagonals

Assessment and Evaluation:
* Assessment criteria
* Draws a parallelogram using various methods.
* Describes the properties of a parallelogram.
» Verifies by an activity, the theorems that “In a parallelogram, opposite sides are equal; opposite

angles are equal; and each diagonal bisects the area of the parallelogram”.

*  Works within the group in cooperation.
» Direct the students to do the relevant exercises in lesson 15 of the text book.

For your attention ...
Development of the lesson:
* Prepare problems involving calculations and proofs of riders to suit learning outcomes 3, 4 and 5
relevant to competency level 23.6 and discuss them with the students.
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* An activity can be prepared as shown below, by drawing a parallelogram and cutting out
the triangles to verify the theorem relevant to competency level 23.7.

Q

It can be shown that PT = TR and
QT =TS by cutting out the triangles
PTS and QTR and showing that
they are congruent.

Assessment and Evaluation:
* Direct the students to the relevant exercises in chapter 15 of the text book.

For further reference
5 * http://www.youtube.com/watch?v=LhrGS4-Dd91

* http://www.youtube. com/watch?v=0IV1zM8qlpk

* http://www.youtube. com/watch? v=TEr J-Yr67BI

* http://www.youtube.com/watch?v=_QTFeOvPcbY
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16. Parallelograms II

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

Competency level 23.8: Identifies and uses the necessary conditions on the sides of a
quadrilateral for it to be a parallelogram.

Competency level 23.9: Identifies and uses the necessary conditions on the angles of a
quadrilateral for it to be a parallelogram.

Competency level 23.10: Identifies and uses the fact that a quadrilateral with certain special
characteristics is a parallelogram.

Number of periods: 09

Introduction:

* It is expected under competency levels 23.8. 23.9 and 23.10 to show that certain
quadrilaterals are parallelograms based on special characteristics.

* The conditions that should be satisfied for a quadrilateral to be a parallelogram
can be stated as follows

« If the opposite sides of a quadrilateral are equal, then it is a parallelogram.

* [f the opposite angles of a quadrilateral are equal, then it is a parallelogram.

» If the diagonals of a quadrilateral bisect each other, then it is a parallelogram.

* If a pair of opposite sides of a quadrilateral are parallel and equal, then it is a
parallelogram.

Learning outcomes relevant to competency level 23.10:

1. Identifies the theorem, “If the diagonals of a quadrilateral bisect each other then it
is a parallelogram”.

2. Verifies the theorem, “If the diagonals of a quadrilateral bisect each other then it is
a parallelogram”.

3. Proves riders using the theorem, “If the diagonals of a quadrilateral bisect each other
then it is a parallelogram”.

4. Identifies the theorem, “If a pair of opposite sides of a quadrilateral are equal and
parallel, the quadrilateral is a parallelogram”.

5. Proves riders using the theorem, “If a pair of opposite sides of a quadrilateral are equal
and parallel, the quadrilateral is a parallelogram”.

Glossary of Terms:

Quadrilateral - OCeges - BIMHUSHSHED
Parallelogram - 3@ oEgs - @EMeEIHFLD
Opposite sides - @@ ©o¢ - THTLILIEG SHBISENT
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Opposite angles - ©®ga) emien - adTdh B TemImIS6IT
Diagonal - Obencs - epensLAIIL L LD
Set square - O8> Oroeye - CLPENEVLDLL LD
Intersection - o - @ Geul(h
Bisecting - ©@Dedcmrw - AmFEDTEHS

Instruction to plan the lesson:

An exemplar lesson plan based on the lecture-discussion method, together with
a pair-wise activity to help students achieve learning outcomes 1 and 2 under
competency level 23.10 is given below.

Time: 40 minutes
Quality Inputs:
» Enlarged copy of the student’s work sheet

Instructions for the teacher:
Approach:
» By presenting a figure of a parallelogram, recall that a quadrilateral of which pairs of
opposite sides are parallel is a parallelogram. Also recall what a diagonal is.
 Discuss methods of finding out whether the two lines are parallel (e.g., Using a set
square - Obtaining lines perpendicular to a given line, by folding a piece of paper at
some points on the given line, and marking where they meet the other line and then
examining whether the distances are the same, or seeing whether the corresponding
angles are equal or the alternate angles are equal)

Development of the lesson:

* Display an enlarged copy of the student’s worksheet so that all the students can
observe it.

* Get the students to work individually on the activity.

» Permit the students to discuss the activity with the student sitting next to him/her.

+ At the end of the activity, based on their findings highlight that the diagonals of the
quadrilateral bisect each other and that as the opposite sides of the quadrilateral are
parallel, it is a parallelogram.

* Get the students to check the other characteristics of a parallelogram.

* Finally introduce the theorem that if the diagonals of a quadrilateral bisect each other
then the quadrilateral is a parallelogram.
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Student’s work sheet:

* Draw two intersecting lines.

* Name the point of intersection as O.

* Take any length to the pair of compasses and
mark two arcs of equal length on either side of
O on one line.

* Repeat this for the other line, taking a length
different from the length taken earlier.

+ Join the points so marked in order to obtain a quadrilateral.

o Examine whether the opposite sides are parallel.

* Compare your findings with that of a friend of yours.

Suggest a suitable name for the quadrilateral you have now got.

Assessment and Evaluation:
* Assessment criteria
* Constructs two lines which bisect each other.
* Checks whether two lines are parallel.
» Arrives at the conclusion that if the diagonals of a quadrilateral bisect each other
then the quadrilateral is a parallelogram.
* By drawing the diagonals of a given quadrilateral states whether the quadrilateral
is a parallelogram.
» Co-operates to arrive at conclusions through generalization.
» Direct the students to the relevant exercises in lesson 16 of the textbook.

For your attention ...
Development of the lesson:
o Competency levels 23.8 and 23.9 are based on the conditions that need to be satisfied for

a quadrilateral to be a parallelogram. Thus an activity could be planned to construct a
quadrilateral with opposite sides equal and show that it is a parallelogram. Similarly plan
and implement activities to show that if the opposite angles of a quadrilateral are equal,
then it is a parallelogram and that if a pair of opposite sides are parallel and equal, then it
is a parallelogram.

Assessment and Evaluation:
* Direct the students to the relevant exercises in chapter 16 of the textbook.

For further reference:
e

fV

y

* http://www.youtube.com/watch?v=GDcVdBAnBdU

B
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17. Sets

Competency 30: Manipulates the principles related to sets to facilitate daily activities.

Competency level 30.1: Uses methods of denoting sets to facilitate problem solving.

Competency level 30.2: Solves problems using sets.

Number of periods: 08

1
2
3.
4

Introduction :

Methods of writing sets are known as set notation.
Methods of denoting a set.
. Describing a set within a pair of braces { }.
. Writing the elements within a pair of braces.
Writing the elements of the set in a Venn diagram.
. Expressing a set in set generating form.
Sets of which the number of elements can be stated numerically are finite sets.
If A and B are finite sets, n(4 UB) = n(4) + n(B) —n(4 nB).
Set of which the number of elements cannot be stated numerically are infinite sets.
There are three operations on sets. The intersection of sets, union of sets, and the
complement of a set.
The set containing all the elements of A and of B is the union of A and B.
Thus the union of the two sets can be writtenas AU B = {x:x € A or x € B}

The set containing the elements common to both the sets A and B is the
intersection of A and B. This set can be written as ANB ={x:x € Aand x € B}.

The set containing elements which belong to the universal set, but not to A is
known as the complement of A. It can be written as A" = {x; x € £ and x € A}

It is expected to solve problems using Venn diagrams and the relation

n(A U B) = n(4) + n(B) — n(A4 n B) in this chapter.

It is expected that the following lesson plan will be implemented after the students
have understood the relationship between n(4), n(B), (4 N B) and n(4 U B) for

two finite sets A and B.

Learning outcomes relevant to competency level 30.2:
Expresses n(4UB) in terms of n(A4), n(B8) and n(ANB), when 4 and B are two finite sets.

1.
2. Represents two finite sets in a Venn diagram.
3.
4

0

Ilustrates in a Venn diagram, a region relevant to a given set operation.
Describes in words, regions in a Venn diagram that contain information relevant to set
operations.

Solves problems related to two sets using Venn diagrams.

Solves problems related to two finite sets using the formula n(4UB) =n(4) + n(B) -
n(ANB).
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Glossary of Terms:

Set - QEDS - QFTenL

Finite set - 88 nE»® -(wyeayeTen QFHmTenL

Number of elements - DEOED DBY E30QBID -CLP6VBRIHEITEHT  6T6U0T60TIE 6D

Elements - gDwd - (LD 6O BRI 6IT

Set notation - DED PoDBIB - OaTenLs GG

Set operations - ED® OO -QxTmLE QFUIMBHDHENT

Venn diagram - @05 T3 - GeuswteurfliLL b

Set generating form - QED B> BOCB -OaTenLUlmiured angeud
Subset - CORED® -OaTenLiifley

Disjoint sets - D QEDE -aplLmm OFTenL

Joint set - ode RED® - epl_(BeTen QBHTenL

Instruction to plan the lesson

Through this exemplar lesson plan, it is expected to develop the subject concepts
related to learning outcomes 2 and 3 under competency level 30.2, using the
lecture-discussion method to instill in students the skill of identifying and marking
a region relevant to a set operation in a Venn diagram and to further strengthen this
skill through an individual activity.

Time: 40 minutes
Quality Inputs:
o Copies of the student’s work sheet

Approach:
* Lead a discussion and describe the intersection of two sets, union of the two sets and
complemented of a set by considering two sets with their elements listed.
» Discuss about subsets and disjoint sets.
o Continue the discussion by inquiring how two finite sets can be represented in a Venn

diagram.

Development of the lesson:
* Discuss the fact that when we represent two sets in a Venn diagram, we obtain one of

the following forms.

& F & &
A B »
A— A—
— — A,
(O ol OO0
Disjoint sets When they are WhenBisa When A is a
intersecting/not disjoint subset of A subset of B
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* Instruct the students to draw these Venn diagrams in their exercise books.

» Using Venn diagrams establish that when two sets are disjoint, then the intersection is
the null set, that when the intersection is not the null set, then there are common
elements in the intersection and that when all the elements of one set are contained in
another set then it is a subset.

* Lead a discussion to establish that there are three set operations - union of two sets,
intersection of two sets and the complement of a set.

» Use Venn diagrams such as those given here to illustrate the union of two sets.

£ £ & &

A— A A B —

* Describe the union of the two sets A and B as the set consisting of all the elements in
both the sets, shade the region showing the union, and explain that the union of the two
sets A and B is denoted by 4 U B using symbols.

» Use Venn diagrams such as those given below to illustrate the intersection of two sets.

& o &

A g Qs 2T Do

* Describe the intersection of the two sets A and B as the set consisting of the elements
common to both A and B, and illustrate the relevant region in a Venn diagram as shown
above. Explain that the intersection of A and B is denoted by A N B using symbols.

* Use the Venn diagram given below to illustrate the complement of a set.
e
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* Describe that the complement of the set A is the set of elements which are not in A, but
are in the universal set. Explain that this is denoted by A' using symbols.

*  How the union is represented when B is a subset of A can be explained using the Venn
diagram given below.

£

*  Use the following Venn diagram to explain how the intersection of the sets A and B is
represented when B is a subset of A.

E

»  Explain how the set consisting of the elements which belong to set A but not to set B is
represented by using the following Venn diagram.

E

«  Explain that this set is written as A N B’ using symbols.

«  Discuss with the students and shade the area denoting (AN BE)' N (4 U B) in a Venn
diagram.

» Distribute a copy of the student’s work sheet to each student and get them to join each
Venn diagram to the appropriate set, after examining the illustrations, to strengthen their
understanding of these concepts.

*  Once the students have completed the task, discuss their answers.
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* At the end of the lesson, emphasize that the union, intersection and complement are set
operations and that they can be illustrated in Venn diagrams by shading the relevant
region.

Student’s work sheet
Join each of the sets expressed symbolically to the appropriate Venn diagram.

&
L Joek
i j (4+B)

A
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Assessment and Evaluation:

»  Assessment criteria
* Represents two finite sets in a Venn diagram.
» Describes the set operations union, intersection and complement.
* [llustrates the union, intersection and complement of sets in Venn diagrams.
* Matches shaded regions of Venn diagrams with the relevant set operations.
» Completes the assignment within the stipulated time.

»  Direct the students to the relevant exercises in lesson 17 of the text book.

For your attention ...
Development of the lesson:
*  Get the students to explain in words the shaded regions of the Venn diagrams in the
student’s work sheet.
*  Get the students to solve problems related to two finite sets using Venn diagrams
and the formula n(4UB) = n(A4) + n(B) - n(ANB).

Assessment and Evaluation:
* Guide the students to the relevant exercises in chapter 17 of the textbook.

For further reference:
e

v {

g

B
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18. Logarithms I

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

Competency level 6.1: Analyses the relationship between indices and logarithms.

Competency level 6.2: Uses the laws of logarithms to determine products and quotients of numbers.

Number of periods: 05

Introduction:

The number we get when we multiply a number by itself several times overcan be written as a
power. 2 x 2 x 2 =2 and 2° = 8. Here, 2’ is a power. Its base is 2 and its index is 3.
This index is known as the logarithm of the number expressed as a power. The base for this
logarithmis 2.

The logarithm of 8 to the base 2 is 3. This is written as log, 8 = 3. It is important to
state what the base is. This is because different numbers can have the same logarithm
value under different bases and the same number can have different logarithm values
under different bases.

e.g., logy 8 =3, logs 125 =3, log, 64 =6, logs 64 =3, logs 64 = 2.
Ifa’ = x, the index b can be written in general as b = log, x.
Accordingly,
(i) by substituting x = a” in b = log, x, we obtain, b = log, a’. That is, log, a” = b.
(ii) since a' = a, we obtain 1 = log, a. That is, log,a = 1.
(This result can also be obtained by substituting » =1 in (i) above.)
(iii) Since a” =1, 0 = log, 1. That is, log, 1 = 0.
(This result can also be obtained by substituting b = 0 in (i) above)
The laws of logarithm can be written as follows:

o log, (pq)= log,p+log.q
° logﬂ (E] = iogﬂp — lagﬂq

In this section, it is expected to discuss about the relationship between indices and
logarithms and the application of the laws of logarithms in finding products and quotients
using logarithms.

Learning outcomes under competency level 6.1:

1.

2.

Describes the logarithm of a number in terms of the base, when the number is
expressed in index form.

Converts an expression in index form to logarithm form and an expression in
logarithm form to index form.
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Glossary of Terms:

Indices - cbam - &LIgH6T
Base - 806 - 3lg
Power - AEs - Uy

Logarithms -Ge&o<n - WLSHMmS

Instructions to plan the lesson:

Mathematics

A demonstration lesson based on the lecture-discussion method to develop
the concepts relevant to learning outcomes 1 and 2 under competency
level 6.1 andagameto further establish these concepts is given here.

Time: 40 minutes

Instructions for the teacher:

Approach:

Display the table given here on the chalk
board.

Lead a discussion and fill in the table with
input from the students.

State that powers and the number equal
to each power are given in the table. Get
the students tostate the powers and the
corresponding numerical values.
Elicit from the students how the numbers
that appear in a power are named and
remind them about the terms base and
index.

Direct the students to write g using the index notation.

Number
(a)

1

Lh e W ko

o)

313

-

3-=9

Guide the students to the following discussion by mentioning that, since P

.1 R . 1 . .
we obtain . 273, and that for fractions such as o ve obtain negative powers.

Inquire from them whether expressions in index form such as 2? can be

converted to another form.

Development of the lesson:

State that logarithms were first introduced by the mathematician JohnNapier.
Mention that the index of an expression of the form 2° =8 is expressed as 3 =log, 8.

Thereby show that anexpressioninindex form can be transformed into logarithm form.
Stress the importance of stating the base in logarithmic expressions byusing the examples
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4’=16and 2*=16.

Show using examples that the expression @* = ¥ in index form is transformed into
log_v = x in logarithmic form for negative indices too.

Organize the following game to establish the knowledge on converting an

expression in index form to logarithmic form and vice versa and ensure that all the

students participate in the game.

a
Whether
coITech
or I

Y or =)

Display this chart on the chalk board. ! 2 Wwh ;r]] or 4
Explain how the game is conducted. Playes | Expression correct | EXPression
Decide onthe number of students who mf:f:)( or not logarlirtlhmic
can participate in the game, based on the i oot x) form
number ofstudents in the class.

(It will be good ifall could participate.)
The game consists of two parts.

The first part is to convert an
expression given in index forminto an
expression in logarithm form.Thesecond
pat 1 o convert expressions in loganthm form
o ndex fom.

To save time, get the students to
come to the chalk board.

U
[

o tm = L

5[

To begin, the teacher should write an expression such as2° =64 in cage A.

The first player should then mark v in column 3 ifthe expression is correct or write the

correct expression in this column if it is wrong.
Then the first player should write thelogarithmic form corresponding to the correct

expression inindex form in column 4, andleaving the cage B blank, write an expression in

index form in cage C ofthe second column.

The next player then comes in and marks in cage B, whether the logarithmic
expression written by the first player in column 4 is correct or not (V' or x) and
then writes anexpressionin index formin cage E

The game is continued in this manner.

Assessment and Evaluation:

Assessment criteria

Explains the relationship between logarithms and indices.

Converts expressions in index form with positive indices into logarithmic form.
Converts expressions in logarithmic form into expressions inindex form.

Trains to face challenges successfully.

Strengthens the knowledge gained by participating in the game.

Guide the students to the relevant exercises in lesson 18 ofthe text book.
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For yourattention..
Development of the lesson:

o Plan and implement a suitable lesson for the subject content under competency level
6.2.

Assessment and Evaluation:
* Guide the students to the relevant exercises in chapter 18 ofthe text book.

For further reference:
. http://www.youtube.com/watch?v=25myJ8dg rM

. http://www.youtube.com/watch?v=fyshrveYDVY
. http://www.youtube.com/watch?v=eTWCARmMrzJO
. http://www.youtube.com/watch?v=vtStuLV-HvQ
. http://www.youtube.com/watch?v=mQTWzLpCcWO

.F )
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19. Logarithms II

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

Competency level 6.3: Simplifies numerical expressions using the logarithm table.

Competency level 6.4: Uses the calculator to solve mathematical problems.

Number of periods: 05

Introduction :

The ability to read logarithms of numbers greater than 1 and simplify expressions which
contain numbers greater than 1, as well as the ability to use the scientific calculator are
expected to be developed under competency levels 6.3 and 64.

The logarithm of a number between 1 and 10 to the base ten is a number between O and 1. A
table prepared by John Napier is used to find the logarithm of a number between 1 and 10 to
the base ten.

The logarithm of a number between 1 and 10 given to 3 decimal places can be read using
this table. To find the logarithm of a number greater than 10, the number should first be
expressed as the product of a number between 1 and 10 and an integer power of 10, that is
in scientific notation.

When a number is written in scientific notation, the index of the power of 10 is the
characteristic ofthe logarithm ofthe number.

The logarithm of a number can be read from the table and the number relevant to any
logarithm can alsobe found from the table. This is known as the antilogarithm.

As the logarithm of a number is the index of the power of 10 equal to the number, when
numbers are multiplied or divided, we can use the laws ofindices and the laws oflogarithms
to find the value ofthe product or the value ofthe quotient.

In the scientific calculator, different keys are introduced for various operations. The value ofa

numerical expression can be found easily using a scientific calculator and the accuracy of a
simplification of a numerical expression including decimals done using logarithms can be
verified using the calculator.

Learning outcomes under competency level 6.3:

=

Using the logarithm table, finds the logarithm of numbers greater than 1.
Using the logarithm table, multiplies and divides numbers greater than 1.

Using the logarithm table, simplifies expressions involving the multiplication and
division of numbers greater than 1.
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Glossary of Terms:

Index - cbama
Power - AEs
Base L)

Table oflogarithm - E@oewm 29D
Scientificnotation - B¢woPOD oS
Characteristic - B enomes

Mantissa - c@®0rw
Antilogarithm - IBEHO DS
Mean difference - ®@Qnos @simon

Instructions to plan the lesson:

Mathematics

- &Lllg

- oueyl

- S

- IDL&EMS DI L6U6N68IT

- allehepmen (Wemwme GMULIH
- (pp etem1 QUMILDTEILD

- HFWHIL(H

- (PTSIDL SN

- @@L alsHwnFid

A demonstration lesson to develop the concepts relevant to learning
outcome 1 under competency level 6.3 based on the lecture-
discussion method is given here.

Time: 80 minutes

Quality Inputs:

*  Anenlarged copy of'the table given under developing the lesson.

*  Partofthetable of logarithms enlarged.

Instructions for the teacher:
Approach:

*  Recall what has been learnt about writing a number in index formas well as converting
an expression given in index form into logarithmic form.

*  Get the students to convert several expressions given in index forminto logarithmic form and
vice versa and discuss these conversions with them.

*  Recall how a number is expressed in scientific formas well as the laws ofindices and the

laws of logarithms.

Development of the lesson:

*  Present the following
10°=1— logio1=0.
10'=10 - log;p10=1

to the class and elicit the fact that the logarithm of 1 to the base 10 is 0 and the logarithm

of 10 to the base 101is 1.

*  Thereby establish the fact that logarithm to base 10 ofa number between 1 and 10, for
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example 5, is a number between 0 and 1

*  Explain that therefore, in order to find the logarithm of'5 to the base 10, 5 should first
be written as a power of 10 and that the index would then belog; 5.

*  Introduce the table oflogarithms stating that in order to find values like this, we use the
table of logarithms discovered by JonNapier.

*  Make the students aware that this table contains logarithms to base 10 of numbers from 1
t0 9.999.

»  Enlighten the students of the fact that the table contains the indices of numbers
written as powers of 10.

*  Mention that lg is used to denote logarithm to the base 10. That is, that log;o x is
also written as log x and as 1g x.

— 1w —

Num- Logarithm Mean difference

ber O 1L 1201314151617 0[8109

10 loooolooaz]ooselo12sfo170j0212]0253] 02940334f0374 4 |8 [12]1 72 1]25[2933[37
1.1 |0414l0453]0492]0531]0569)0607]0645| 06840719j0755|4 |8 [11[15]1923[26]30]34
12 |0792l0s28]0864]0839]0934)0969]1004] 10391072|1106|3 |7 [10[14]17]21[24]28]31
1.3 1l23]4] 56718
14

9.9

*  Display an enlarged table of logarithms and explain how the logarithm of a number is
read.

*  Using an example, show that the logarithm of a number with only one decimal place can
be read from the zero column of the relevant row.

*  Now show how the logarithm ofa number such as 1.26 is read.

»  Discuss with the students and obtain from the table, the logarithm of several numbers
between 1 and 10 which contain2 decimal places.

*  Clarify that when numbers between 1 and 10 contain 3 decimal places, for the third
decimal valuewe have to read the mean difference column and add the relevant amount to
the number in the table corresponding to the second decimal place.

*  Show how the logarithm of anumber with 4 digits is read by using the example
g 1.264=0.1004 + 0.0014.

»  Now get the students to find the logarithms of given numbers. Help the weak students to
find the logarithm. Thereby establish how the logarithms of numbers between 1 and
10 are read from the table.

*  Explain how the logarithm of a number greater than 10 is found. We can read from the
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table logarithms of numbers between 1 and 10 only. Show them that any number greater
than 10 should first be written as product of a number between 1 and 10 and a power
of 10.

*  Show that for example, when 12.6 is written in scientific notation as 1.26 x 101,
lg12.6=1g10+1g1.26=1+0.1004 =1.1004

»  Here the characteristic oflg 12.6 is 1 and the mantissa part is 0.1004.
Explain that the logarithm of any number greater than 1 can be found in this manner.

*  Once the students are familiar with finding the logarithms of numbers, a competition to
read the logarithms could be arranged by dividing the students into two groups.
(An enlarged logarithm table can be used and the questions can be put to them. Marks
could be awarded by querying how the answers were obtained.)

Assessment and Evaluation:

« Assessment Criteria
*  Writes a number greater than 1 in scientific notation.

*  Accepts that the logarithm table contains the indices of the powers of 10 of each number
between 1.0 and 9.999 expressed as a power of 10.

*  Reads and expresses the logarithm of numbers between 1 and 10.

»  Explains separately the characteristic and mantissa part ofthe logarithm of a number
greater than 10.

*  Writes the logarithm of'a number greater than 10 by identifying the characteristic and
the mantissa.

* Direct the students to the relevant exercises in lesson 19 ofthe text book.

For your attention..
Development of the lesson:

»  Explain that the logarithm table has been used to simplify expressions for a long time,
and that though the use of the logarithm table has reduced after the calculator was
invented, in countries such as Sri Lanka, it is still used to do simplifications.

*  Once the students are familiar with reading the logarithms of numbers greater than 1,
guide them to find antilogarithms.

*  First train themto find the antilogby presentinglogarithms ofnumbers between 1 and 10
containing 2 decimal places.

*  Then explanthat when findingthe antilogarithm of a number which is not in the table, by
reading the value less than and closest to this number and considering the difference,
the antilogarithm could be found.

*  Explain that when finding products and quotients using logarithms, both the laws of
indices and the laws of logarithms may be used.

»  Discuss with the students how the calculator is used to simplify expressions
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involving decimal numbers.
Assessment and Evaluation:

*  Once the students are familiar with performing multiplications and divisions using the

logarithm table, the answers obtained may be verified using a calculator.
e Direct the students to the relevant exercises in lesson 19 ofthe text book.

For further reference:
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20. Graphs

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

Competency level 20.1: Determines the nature of the linear relationship between two variables.

Competency level 20.2: Graphically analyzes the mutual quadratic relationships between two
variables.

Competency level 20.3: Analyzes the characteristic of'a quadratic function by observation.

Number of periods: 09

Introduction
It is expected to analyze linear graphs of functions of the form y=mx + ¢, and the
graphs of quadratic functions ofthe formy = ax’and ¥ = ax® + b. Here ¢ and b
are non-zero.
The graph ofa function is the representation of the ordered pairs corresponding to the

function on the Cartesian coordinate plane. When a function is graphed, the
independent variable is represented by the x-axis and the dependant variable is
represented by they-axis.

The graph ofa function ofthe form y= mx + c is a straight line. m is the gradient and ¢
is the intercept of the straight line. The gradient is the slope of the straight line. The
gradient (m) can be negative, positive or zero. Depending on the value of the gradient,
we can decide the nature of the angle formed by the graph with the positive x-axis.

The point at which the graph intersects the y-axis can be decided by the intercept.

The graph ofa quadratic function ofthe form y =ax’ ory = ax’+ b (wherea, b # 0)
takes the shape of a parabola. Ifthe value of a is positive, then the graph has
aminimum value and if @ is negative then the graph has a maximum value, both given
by b. This minimum/maximum point is the turning point ofthe graph. The axis of
symmetry of the graph is the straight line parallel to the y-axis which passes
through the turning point. Therefore, the axis of symmetry of a curve which is
the graph of a function of the form y=ax’ ory = ax’+ b is always x = 0. That is,
the curve is symmetric about the y-axis.

It is expected that the following specimen lesson plan will be implemented after
the subject matter related to competency level 20.1 are established.
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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=ax20ry=ax2+b.

2. Draws the graph of a function of the form y = ax® or y= ax* + b 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® or y= ax® + b, using
its graph.

4. Using the graph, finds the interval of values of x corresponding to a given interval of
values of the function, for a function of the form y = ax’ or y= ax* + b.

5. Finds the roots of the equation y = 0 by considering the graph of the function y
which is of the form y = ax? ory= ax’ + b.

6. Determines a function similar to a function of the form y = ax” or y = ax” + b by
considering its graph

Glossary of Terms:

Gradient - 2D Oen - LS ment
Coordinates - DEBEND - SL6TFnMIB6NT
Straight line - woE ebad - GrTGaT(H
Maximunyminimum values - ¢s8®/80® gos - 2 wiGwWlel GQumIoTeI
Graph - &33O0 - UM
Axis of symmetry - 2O gmso - FIEFT DFH
Turning point - OO® EEsss - FHmumyeer
Quadratic function - Obws 8 - @muFsTiTY
Interval - BB - opulemL

Instructions to plan the lesson:

It is expected to cover the first five learning outcomes from the 6 learning
outcomes under competency level 20.2. The guided discovery method
will be used as the learning - teaching methodology to develop this
lesson.

Time: 80 minutes
Quality Inputs:

*  Demypapers/Bristol board
»  Platignumpens
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Instructions for the teacher:
Approach:

Recall foragraph ofthe form y = mx + ¢, how the coordinate plane is drawn, how the
coordinates aefound and how the graph is drawn.

Recall how integers can be substituted into the relevant equation in order to find the
coordinates to draw the graph of y = ax? or y = ax’+ b.

Development of the lesson:

Enlighten the students onhow an interval of suitable values is selected for x, how the
coordinates are found and how a smooth curve is drawn in relation to the graph of

y=ax’ory = ax’+ b. Explamabouttheaxis of symmetry and the turning point of the

graph.

Separate the students into 6 groups, distribute the work sheet and give the equation of the
function each group is supposed to graph.

Provide the groups with the necessary quality inputs.

While the groups are engaged in the activity, guide them as required on how to
draw a smooth curve, how to find the turning point and how to identify the axis
of symmetry.

Give each group an opportunity to present their findings to the entire class.

When the presentations are all done, taking into account the findings by the students,
enlighten them as to how a smooth curve of a quadratic function is drawn, about the
maximum/ minimum values, the axis of symmetry, and the roots ofthe equationy=0
relative to the given function.

Student’s work sheet:

A B C D E F

fun

Quadratic 2 2

2 2 . 2 s 2
: y=x|y=-x|y=3x"[y=x"—4|y=2x" +3pp=—x"+2
ction . : . : :

Focus your attention on the quadratic function assigned to you.

Obtain seven (x, y) coordinates for the function in the range -3 to 3 (including both
values)

Mark the points you have found on the coordinate plane, and draw a smooth curve
(graph). Ask the teacher for help if required.

Mark the maximum/minimum point of the graph drawn by you.

Write down the coordinates of the maximum/minimum point as well as the
maximum/minimum value.

Draw the axis of symmetry and write down its equation.
Write down the roots of the equation y = 0 with the aid of the graph.

Present to the class your graph drawn on the demy paper according to the instructions
of the teacher, and the answers written down in relation to your graph.
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Assessment and Evaluation:

¢ Assessment criteria

Draws a smooth graph of the function clearly and accurately, by obtaining the
coordinates relevant to the function.

Finds the turning point of the graph and writes down its coordinates.
Obtains the maximum/minimum value of the function.
Draws the axis of symmetry and writes down its equation correctly.

Finds the correct roots of the equation y = 0.

o Direct the students to the relevant exercise in lesson 20 of the textbook.

Practical Situations:

Discuss about the following situations in which the shape of the graph of a
quadratic equation is used practically.

The path of a projectile under gravity takes the shape of a parabola. Accordingly, since
the shape of a quadratic function is also a parabola, the graphs we draw are a part of an
orbital path.

For your attention...

Development of the lesson:

Select suitable teaching — learning methodologies for concept development

relevant to competency level 20.3 and learning outcome 6 under competency
level 20.2.

Assessment and Evaluation:

Direct the students to the relevant exercise in lesson 20 of the textbook.

For further reference:

* http://www.youtube.com/watch?v=hXP1Gv9IMBo

* http://www.youtube.com/watch?v=8XffLj2zvf4
* http://www.youtube.com/watch?v=R948Tsyq4vA
* http://www.youtube.com/watch?v=Kk9IDamelJXk
e http://www. youtube. com/watch?v=jTC ZfMMcHBo
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21. Rate

Competency 12: Manages time to fulfill the needs of the world of work.

Competency level 12.1: Manages time to perform daily duties efficiently.

Number of periods: 05

Mathematics

Introduction:

Defining speed, writing the relationship between distance, speed and time, drawing the
distance-time graph and finding its gradient, i.e., distance/time gives the speed, time and
speed, the rate at which a liquid flows etc., will be discussed in this chapter. The distance-time

graph has been introduced newly to the syllabus. Only motion under uniform speed is
discussed here.

It is expected that the following lesson plan will be implemented after the subject content
relevant to learning outcomes 1 and 2 under competency level 12.1 is established.

Learning outcomes relevant to competency level 12.1:

Recognizes that the rate of change of distance with respect to time is speed.
Writes down the relationship between distance, time and speed.

Represents the information on distance and time by a graph.

Recognizes that the speed is given by the gradient of a distance-time graph.
Solves problems related to distance, time and speed.

NounhkWN—

Performs daily tasks efficiently using speed and rate.
Glossary of Terms:

Distance

- &0 - SLD
Time - DIEE - Gmyw
Speed - @00w - &g
Rate - Beg00 - s
Gradient - exmOerc - LRSI

Distance time graph - ¢S 20E e300 - gryGmy susmyy

Instructions to plan the lesson:

Solves problems related to volume and time. (Including liquids flowing through pipes)

A demonstration lesson suitable for the learning - methodology based
on the guided discovery and discussion method is given below with
the aim of developing the subject concepts relevant to learning
outcomes 3 and 4 under competency level 12.1
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Time: 40 minutes
Quality Inputs:

e Student’s work sheets
*  Graph paper
»  Straight edges

Instructions for the teacher:
Approach:

*  Makethe students aware of the fact that speed is the rate at which the distance changes

distance

with respect to time, that is, speed = — that the units of speed varies

depending on the units used to measure the distance and the time. Recall accordingly
that the units of speed are ms'l, cms'l, kmh.

e Recall that by marking the coordinates corresponding to the
points on a line such as y = 2x on a coordinate plane and
joining them, a straight line is obtained, and that the gradient of

this straight line is given according to the figure by the value z

“«—c—>

Development of the lesson:

*  Divide the class in a suitable manner into groups of 4 — 6 students.

*  Provide each student with one sheet of graph paper.

*  Give each group a copy of the student’s work sheet.

*  Select and provide each group with the set of data (table).

*  Byshowing the relationship between the gradient ofthe graph and the speed calculated by
each group, establish the fact that, ifthe speed takes a constant value, it is said to be
uniform, andthat the speed could be obtained by the gradient ofthe distance-time graph.
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Student’s worksheet:

e (Given below are several tables containing the data noted down on the distance
travelled and the time taken by several vehicles while travelling with a uniform
speed.

e Engage in the activity using the data in the table given to you by your teacher.

I Motor newvele

Time i 3 3 4 f 7 £
(=)
Distance | o 1w | 15 20 25 | so 3s | 40
(1)
I Motor con
Tume 1 3 3 4 5 & 7 &
(5]
Dnstance 20 40 &0 80 100 120 140 160
(1)
IIT Bus
Tume 1 ) 3 4 5 & 7 8
(5]
Distance] 5 | og 30 40 50 60 70 20
{1aLp
IV Three wheeler
Tume i > :] 4 5 & 7 8
(5]
D]ST?]:;'I;;“E 8 16 24 17 40 45 56 6
L

*  According to the set of data your group was assigned, by considering the distance
travelled by the end of each time unit (1, 2, 3, .. seconds) , calculate the speed of the
vehicle.

*  Thusdiscuss within the group whether the speed is uniform or not.

* By considering your set of data, draw the coordinate axes using a suitable
scale.

*  Graphdistance versus time.

»  Calculate the gradient of the graph.

*  See whether there is a relationship between the speed obtained by calculation and
the gradient of the graph.
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Assessment and Evaluation:

e Assessment Criteria

Selects a suitable scale

Marks the points correctly and draws the graph.

Finds the gradient and calculates the speed.

Builds up arelationship between the gradient and the speed.

Arrives at a common conclusion by comparing the results of each member in the

group.

* Direct the students to the relevant exercise in lesson 21 of'the text book.

For further reference:

* http://www.youtube.com/watch?v=mt6Nq0dzFjo
* http://www.youtube.com/watch?v=hAy_bavEVCQ
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22. Formulae

Competency 19: Explores the methods by which formulae can be applied to solve problems

encountered in day to day life.

Competency level 19.1: Investigates the methods by which formulae can be used to solve

problems.

Number of periods: 03

Introduction

A formula is a relationship between quantities. We represent it in the form of an
equation here. When a certain quantity is expressed in terms of other quantities,
then it is known as the subject of the formula.

In a formula where squares of terms or square roots of terms are involved, any
quantity can be made the subject. In formulae where squares or square roots are
involved, the value of an unknown quantity can be found by substituting values of
the other quantities.

It is expected to discuss the above subject matter relevant to competency level 19.1
in this chapter.

Learning outcomes relevant to competency level 19.1:

1.

Changes the subject of a formula which contains squares and square roots.

Finds the value of a given term by substituting the given values into a formula which
contains squares and square roots.

Uses formulae to solve problems.

Glossary of Terms:

Formulae - &) - GSHATD
Subject - OB - eI(peuTw
Quantity - 008w - el

Square - D88 - OUTHBLD

Square root - ObogEs - QUIT&&BELP6VLD
Substitution —pedn B8O - Quengas Haey

Instructions to plan the lesson:

A demonstration lesson aimed at building the concepts relevant to
learning outcome 1 under competency level 19.1, using a group
activity is given below.
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Time: 40 minutes

Quality Inputs:

Copies of the student’s worksheet.
Sets of cards as given in the annex 1

Instructions for the teacher:

Approach:

Recall that a formula is a relationship between quantities by taking the following
formulae as examples.

(1) P=ma ()v=u+tft () T'=a+m-1)d

Remind the students that the subject of the three formulae, P=ma, v =u+ ft and
T =a+ (n-1)d are respectively P, vand T.

By getting the students to change the subject of one of the above formulae,
strengthen their knowledge of the subject of a formula.

Explain that Vx? = x and that [»,E)‘ = x.
Direct the students to the following activity after discussing an example on making a

selected quantity the subject of a formula which contains a term which is a square or
a square root.

Development of the lesson:

Divide the class into 3 or 6 groups depending on the number of students.

Distribute copies of the student work sheet and the cards to each group and engage
them in the activity.

After they have finished, allow them to present the answers with reasons, while
verifying their accuracy.

Lead a discussion and highlight the fact that a given quantity in a formula which
contains a square or a square root term can be made the subject and that in doing so,
the inverse operations need to be performed.

Student’s Worksheet:
Group 1 Group 2 Group 3
Part I in1v?® = u? ] T | Rind = 2 _ g2
art uUin v u- + 2fs 1inT = 2 I|_ ind =mn(R &)
R g
Part II Tinv=ﬂ-’r2h ylnC=%my2 vianmyz
z ar

Pay attention to the formulae in part I and the set of cards which your group
received.
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» Carefully observe the steps in the set of cards your group received.

the formula in part I, arrange the cards.

» Similarly discuss within the group the steps to be followed to make the term
given in Part II the subject of the relevant formula.

» Discussing the steps be followed in order to make the given term the subject of

Assessment and Evaluation:

» Assessment criteria

Identifies the steps to be taken, when a given quantity is to be made the subject.

» Accepts that when a given term in a formula is to be made the subject, the inverse

operations must be performed.
» Makes a given quantity the subject of a given formulae.
* Respects the ideas of others within the group.
» Works cooperating with each other within the group.
* Direct the students to the relevant exercises in lesson 22 of the text book.

Practical situations:

*  Discuss with the students situations where calculations are facilitated by using
formulae.

E.g. The area of circle (A) can be found using A = wr* and the volume of a
cylinder V can be found using V = wr? h.

For your attention...
Development of the lesson:

e Direct the students to find the value of a given quantity in a formula which
includes squares and square roots, by substituting values for the remaining
quantities in the formula. Get them to practice this using several examples.

e Discuss with the students how formulae can be used to solve problems.

Assessment and Evaluation:

. Direct the students to the relevant exercise in lesson 22 of the textbook.

For further reference:
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Annex 01
Set 01 Set (2 Set 03
2 i T : a2 A
vi=u+2f v L
g Ir b
o :_ i_['i*.‘ R1=%.—r'
U +2f5=v e \2z)
. i 7 x(RP+r7)=A
W+2E-2fF=v-2f P | —=T
g
— I R it =4y
u=v-2f 2 f— T
£ _%:
s 2T (R*+r*) A
J"'F=m # w32 5 % _}r
Ve) ()
g 2ax)
IIIR:= i_'_?l
" T
U=V -2f5 { B
—_— =] —— s
g 5 V2T E
- E= i-!—}‘:
Ty a
1~¢(5;
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23. Arithmetic Progressions

Competency 2: Makes decisions for future requirements by investigating the various

relationships between numbers.

Competency level 2.1: Identifies arithmetic progressions and solves related problems.

Competency level 2.2: Investigates the various behavioral patterns of arithmetic progressions.

Number of periods: 07

Introduction :

When numbers are arranged to form a pattern it is known as a number sequence.
When the difference between two consecutive terms of a sequence is a constant then
that sequence is known as an arithmetic progression. The difference between two
consecutive terms is known as the common difference. The first term is denoted as
a and the common difference as d. The n" term of an arithmetic progression is
denoted by 7». This is given by the formula 7.= a + (n - 1)d. The sum of the first n
terms of an arithmetic progression is denoted by S, last term is denoted by /. Since
the sum of the first # terms of an arithmetic progression is given by S,, = = (a +I)

andl =T, =a + (n— 1)d, the formula §_, = ={2a + (n — 1)d} can be developed

for the sum, and thus two formulae for the sum are obtained.. The above formulae
can be used to find a given term of a given arithmetic progression, the sum

of a given number of terms, which term of an arithmetic progression a given term is,
and the number of terms in a given sum. Day to day problems can be solved by using
the knowledge on arithmetic progressions.

It is expected that the activity given below will be given to students once they have
understood the subject matter related to the learning outcomes relevant to
competency level 2.1 and the first three learning outcomes of competency level 2.2
well.

Learning outcomes relevant to competency level 2.2:

1.

N

Develops the formulae S,= Z{2a + (n — 1)d} and S,= ={a + [} for the sum of the first n

terms of an arithmetic progression.

Finds the sum of the first n terms of an arithmetic progression using the formulae.

Using the formulae, finds the number of terms in a progression, when the sum of the first
n terms is given.

Solves problems related to arithmetic progressions.
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Glossary of Terms:

Arithmetic progression - @50 ogd - Gl Le0 alHSHH
Number sequence - 0210 DO - etem1 Q@pTLIT

First term of an arithmetic progression - ©@53m0 e@Swm ©e§ ©¢s - e galLed almsHule
(LPSH6OTLD

2 _miy
Common difference - @G @BIDHOE - QurgielsHwmad
n "™ term - n O 8¢ - oL 2 My

Consecutive terms of a number sequence - 0230 ¢)DOGE FBYBD SE - @ FAMOBTL fled

SI(BSSHIH6ET 2 MILILS6NT

Instructions to plan the lesson:

This lesson plan has been proposed to achieve learning outcome 4 which is
to easily solve problems in day to day life using the knowledge on
arithmetic progressions. This should be implemented after developing a
formula for the sum of the first n terms of an arithmetic progression and
learning how to use it. It is expected to use the method of problem based
learning here.

Time: 40 minutes

Instructions for the teacher:
Approach:

* Recall the formulae learnt during the lesson on arithmetic progression.
* Discuss simple examples to show that we can use the knowledge on arithmetic
progressions to solve day to day problems.

Development of the lesson:

* Group the students as necessary and distribute copies of the work sheets.

* Get the students to do the activity.

* Once the students’ proposals have been prepared, let them present them to the class.

+ Assess the validity and suitability of the proposals made by the students.

« Explain further by citing practical situations that the knowledge on arithmetic
progressions could be used to solve day to day problems easily.

Student’s worksheet:
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o A drama has been planned to be staged in the outdoor theatre of a
school. The organising committee has announced that the following
conditions must be met when the seating arrangement is planned.

Conditions

* Seats should be provided for an audience of at least 400 people.

* There should be more than 3 but less than 8 seats in the first row for
special invitees.

* Each row must contain 3 seats more than the number of seats in the preceding

row.
*  The maximum number of seats that could be in a row is 50.

* Your group has been given the task of proposing a suitable seating
arrangement.
* Organize your proposal according to the following guide lines.
* How many seats should be placed in the first row?
* How many rows should there be?
* How many seats should be placed in the last row?
* What is the total number of seats?
* How many vacant seats will there be after 420 people take their seats?
* Check whether your proposal satisfies all the conditions.
* What mathematical subject content did you consider when
preparing your proposal easily and efficiently?
»  Prepare to present your proposal to the whole class.

Assessment and Evaluation:

» Assessment criteria
* Identifies the problem.
» Select a suitable methodology to solve the problem.
* Collects the necessary and sufficient data to solve the problem.
* Analyzes data to check how the seats could be arranged under the given conditions.
* Presents the proposal to arrange the seats in an attractive manner.

» Direct the students to the relevant exercises in lesson 23 of the text book.

For your attention...
Development of the lesson:

o After the students have learnt how to directly use the formula to find the sum of the
first n terms of an arithmetic progression, they should be directed to tackle problems
which involve solving pairs of simultaneous equations using the formula to find the n*
term of an arithmetic progression, i.e., T, = @ + (n— 1)d and the formulae to find
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the sum of the first n terms of an arithmetic progression, namely 5, == (a + I) and
5,= ~{2a+ (n—1)d}.

Assessment and Evaluation:
* Direct the students to the relevant exercises in lesson 23 of the text book.
For further reference:

* http://www.youtube.com/watch?v=Uy_L8tnihDM
* http://www.youtube.com/watch?v=cYwW4MFWsB6¢
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24. Algebraic Inequalities

Competency 18: Analyzes the relationships between various quantities related to real-life
problems.

Competency level 18.1: Solves problems in daily life related to the inequality of two quantities.

Number of periods: 06

Introduction :
Solving inequalities such as x + a i—; b(a,b € Z)and ax i—; b (a= 0), and representing

the solutions, both integral and not, on the number line have been discussed in grade 9.
Writing the integral solutions, and representing the interval of solutions on the number
line for inequalities of the form ax + b % c(a,b,c EZ, a=0),representing

=
<
day problems on inequalities are expected to be done in this lesson.

inequalities of the form x = a, v i—; band v i—; x on a coordinate plane and solving day to

Learning outcomes relevant to competency level 18.1:

1. Writes down the integral solution set of the inequalities

axtb<c; ax+b>c;ax+b<c; ax+tb=>c
2. Represents the solutions of the inequalities
ax+b<c; ax+b>c;ax+b<c; ax+b=>c onanumber line.
Represents inequalities of the form x <a, x > a, x < a, x > a on a coordinate plane.
Represents inequalities of the form y < b,y > b,y < b,y > b on a coordinate plane.
Represents inequalities of the form y <x, y > x, y <X,y 2 x on a coordinate plane.
Recognizes that inequalities can be used to represent information in day to day life.
Uses inequalities to solve problems in day to day life.

NownhkWw

Glossary of Terms:

Inequalities - &e®@I150 - FLeiedlsei
Number line - 30210 @8R - e16m18& T (h
Algebraic Inequalities - &8 ees®aizmn - SILFTHNGF FLoaie0seT
Solutions - Sese® - SieayBel
Solution set - Deg® pE®S - Sieys QBHTMLB6N

Instructions to plan the lesson:

This demonstration lesson is prepared with the aim of developing the subject
concepts relevant to learning outcome 1 of competency level 18.1 through a group
activity based on solving algebraic inequalities.

Time: 40 minutes
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Quality inputs:
. Copies of the student’s worksheet
. Demy paper, platignum pens

Instructions for the teacher:
Approach:
. Discuss using examples, the fact that ifa positive number or a negative number is added
to both sides ofan inequality, the inequality remains unchanged.
. Discuss using examples, the fact that if both sides of an inequality are multiplied or
divided by a positive number, the inequality remains unchanged.
. Discuss using examples the fact that, if both sides of an inequality are multiplied or divided
by the same negative number, the inequality changes.
«  Discuss solving inequalities of the form x +a = b (a,b € Z)and ax = b (a = 0),
and representing the integral solutions as well as ranges of solutions on the number line.
. Engage the students in the activity inquiring how inequaliiesof the form ax + b < ¢;
axtb>c;ax+b<c;, ax+b>c are solved.

Development of the lesson:

. Group the students in a suitable manner, give each group a copy of the work sheet
and engage the students in the activity.

. Once the students have finished the group activity, lead a discussion and highlight how
mathematical operations are used tosolve inequalities ofthe type ax + b % ¢ . Discuss
the factthat the inequality remains unchanged when a positive number or a negative
number is added to both sides as well as when both sides are multiplied or divided by
the same positive number, and that when both sides are multiplied by the same negative
number, the inequality changes. Also discuss the fact that when the solution set is
considered, if the equality sign is there along with the inequality sign, then the value of
the equality is included in the solution set.

Student’s worksheet:

& _t:] i
G Al !
%:x -

GroupA — 2x+3 <11
Group B - 3x—5=10
Group C - 6—4x <10
Group D - 9 24—11

* Solve the inequality assigned to your group, showing each step clearly.

» Write within brackets the mathematical operation done in each step.

» Write down the set of integers you got as solutions.

* On a demy paper, write down how you solved the inequality and present it to
the class.
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Assessment and Evaluation

o Assessment Criteria
* Solves the given inequality step by step.
* Describes the mathematical operations used in each step.
*  Writes down the correct solution set.
»  Explains how the inequality was solved.
*  Works within the group cooperating with each other.

* Direct the students to the relevant exercises in lesson 24 ofthe text book.

For your attention
Development of the lesson:

« In the exercises to strengthen the knowledge on solving inequalities, pay attention
to the changes in the signs of @, b and ¢ and the changes in the locations of the
terms in inequalities of the form
ax+b<c; btax<cax—b=c¢; b—ax=c;
ax4+ b < —cecLax+b;ce=b—ax

o  Discuss with the students using a suitable method, about the interval of solutions
that is obtained when inequalities of the above types are solved.

o Discuss using a suitable method, how inequalities of the following forms are
represented on a coordinate plane.
x<a x>a, x<a x=a, v=b v<h v<hb v=b v<x,v>x
VEx V=X

Assessment and Evaluation:
»  Direct the students to the relevant exercises in lesson 24 ofthe text book.

For further reference:

o
* http://www.youtube.com/watch?v=y7QLay8wrWws§
* http://www.youtube.com/watch?v=SgKBBUFaGb4

* http://www.youtube.com/watch?v=XOAn5z8mkvl

T
gt
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25. Frequency Distributions

Competency 28: Facilitates daily work by investigating the various methods of representing
data.

Competency level 28.1: Extends frequency tables to easily communicate data.

Competency 29: Makes predictions after analyzing data by various methods to facilitate daily
activities.

Competency level 29.1: Uses representative values to interpret data.

Number of periods: 10

Introduction:

There are two types of data, continuous data and discrete data. Those who are present on a
certain day; the number of fruits in a bunch of banana, are example of discrete data, while
length, mass, time etc. are continuous data. Data is grouped for easy handling. Under
competency level 28.1, it is expected to identify types of data and to study mid-values of
grouped frequency distributions.

Among the measures of central tendency, te mode, the median and the mean are frequently
used representative values. It is expected under competency level 29.1 to discuss
interpreting data using these representative values.

In finding the mean of grouped data, the mid value of a class interval is taken as the value
representing that particular class interval. It is assumed that all the data within the group are
represented by the mid value. When the mid value of a group is x, the corresponding

frequency is fand the symbol 2  denotes the sum, the mean is given by EE—’;I Here X f is

the sum of the frequencies which is the number of data values. When finding the mean of
ungrouped data we may sometimes come across many large scores in the frequency
distribution. In such situations, finding % fx can be a difficult task. Therefore a certain
score is assumed to be the mean. The difference between this number and each score is
recorded using either apositive or a negative sign depending on whether it is greater or less
than the assumed mean. These values are known as deviations. Deviations are obtained by
subtracting the assumed mean from each score, and are recorded under the column d. When

the assumed mean is A and the deviation is d, the mean of the frequency distribution can

be written as A + E,E—’;d .The means of grouped frequency distributions too can be

found using the above formula by considering the mid-value of one of the class
intervals as the assumed mean. Finding the deviation is facilitated by using the mode
or the median as the assumed mean.

It is expected that the following lesson plan will be implemented after the subject
concepts under competency level 28.1 are established.
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Learning outcomes relevant to competency level 29.1:

=

)]

Calculates the mean of a grouped set of data using the mid-value.

Calculates the mean of a grouped set of data using the assumed mean.

Identifies the easiest method of finding the mean of a grouped set of data.

Expresses the advantages/disadvantages of calculating the mean as the central tendency
measurement to interpret data.

Recognizes that the mean can be used to numerically estimate daily requirements.
Makes predictions for daily requirements by using the mean.

Glossary of Terms:

Data - e - BHT6Y

Continuous data - B i - @zmLjwrm

Discrete data - 588 ¢ - UevteorasLomn)l

Grouped data - 588 ¢ - Gl LIOTSSIULL  SHT6H6N
Mid value - @B @OB - BGUOUXILOTETLD
Mean - ®Os®»BG - @emLemulLl

Assumed mean - CODCEED @LBDBB - (HOBTEWIL. FenL emULl
Deviation - BBOOBG - a6V 60

Measure of central tendency - o322 goemn 8H® -

Instructions to plan the lesson:

A demonstration lesson plan to develop the subject concepts relevant to
competency level 29.1 using a guided discovery method is given below.

Time: 40 minutes

Quality inputs:

* Copies ofthestudent’s work sheets
* Demy papers
» Marker pens

Instructions for the teacher:
Approach:

. Discuss the fact that the mode, median and mean are used as measures of central
tendency of frequency distributions, and citing various situations and examples,
show that depending on the distribution, the mode, median or mean could be the
suitable representative value.

. Show using examples that the mean of a set of data is obtained by dividing the
sum of all the values by the number of values.
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. Explain that, since the actual values of the data in a class interval are not known for a
grouped frequency distribution, the mid-value of the interval is used as the
representative value of all the data values within that interval. Show how the mid-
value is found using examples.

Development of the lesson:

. Group the students in a suitable manner and give each group a copy of the
student’s work sheet.

. Let the groups present their findings.

. After the activity is completed, taking into consideration the findings of the
groups, lead a discussion on how the mean of a grouped frequency distribution
is found using the mid-values.

. Highlight the following facts at the discussion.

*  For a grouped frequency distribution, the product (fx) of the mid-value (x) of
a class interval and the relevant frequency (f) gives the sum of the data
values in that interval.

. The total sum of the data values in all the class intervals of a grouped
frequency distribution is given by the sum of the values in the fx column.
This value is denoted by X fx .

»  The total frequency of a grouped frequency distribution, which is the total number
of data values, is obtained by taking the sum of the frequencies of the class

intervals. This value is denoted by X f.

*  The mean of the distribution can be calculated using the relationship Mean = % .

Student’s worksheet:

* Studythe grouped frequency distribution given below.

Information on the quantity in kilogrammes of beans brought to a vegetable collecting
centre onacertain day by some farmers is as follows.

Mass of

Beans (Kg) 4-8 8-12 12-16 16 - 20 20-24
Number of 3 7 15 11 4
farmers

+ Copythe following table onto the demy paper you have received.

Class interval Mid-value (x) Frequency (f) fx

*  Complete the class interval column using the given information.

*  Complete the mid-value column (x) relevant tothe class intervals.
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*  Complete the frequency column (f') using the given information.

*  Complete the fx column by multiplying the respective numbers in the frequency column and the mid-
value column.

*  Discuss and determine how many farmers supplied beans to this centre.

*  (Calculate the total mass of beans supplied to this centre on that day.

*  Thereby calculate in kilogrammes, the mean mass ofbeans supplied by a farmer on that day.

*  Present the discoveries made by your group to the entire class.

Assessment and Evaluation:

. Assessment Criteria
For a given grouped frequency distribution, uses the mid-value of a particular
class interval as the representative value of the data in that interval.
» (Calculates the mid-value of each class interval and completes the mid-value column.

*  Completes the fx column.
* (Calculate the mean using the mid values.
»  Works within the group appreciating the contributions madeby others.
. Direct the students to the relevant exercises in lesson 25 ofthe text book.

For your attention..
Development of the lesson:

*Plan a suitable methodology and use it to help students to calculate the mean of a grouped
frequency distribution using the assumed mean, to identify the easiest method to find the
mean of a grouped frequency distribution, and to express the advantages / disadvantages of
using that method.

*Plan a suitable method to give students the opportunity to estimate daily requirements numerically using

themean and also to predict future requirements using the mean.

Assessment and Evaluation:

«Direct the students to the relevant exercises in lesson 25 of the text book

For further reference:
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26. Chords of a Circle

Competency 24: Thinks logically to make decisions based on geometric concepts related to

circles.

Competency level 24.1: Identifies and applies the theorem on the relationship between a chord

and the centre of a circle.

Competency level 24.2: Applies the converse of the theorem on the relationship between a chord
and the centre of a circle.

Number ofperiods: 06

Introduction:

The straight line segment joining two points on a circle is a chord. A chord
divides the circle into two segments. Many such chords can be drawn to a
given circle. Their lengths may differ. The chord of greatest length is a
diameter. If a circular piece of paper is folded such that two parts of a chord
drawn on it overlap each other, the crease passes through the centre.

The theorem that the line joining the midpoint of a chord of a circle to the
centre is perpendicular to the chord is a theorem on the chords of a circle.

The perpendicular from the centre of a circle to a chord bisects the chord,
is the converse of the above theorem.

It is expected to discuss the above theorem and its converse in this chapter.

Learning outcomesrelevant to competencylevel 24.1:

1. Identifies the theorem that the line joining the midpoint of a chord of a
circle to the centre is perpendicular to the chord.

2. Verifies the theorem that the line joining the midpoint of a chord of a
circle to the centre is perpendicular to the chord.

3. Performs calculations using the theorem that the line joining the
midpoint of a chord of a circle to the centre is perpendicular to the
chord.

4. Proves riders using the theorem that the line joining the midpoint of a
chord of a circle to the centre is perpendicular to the chord.

5. Formally proves the theorem that the line joining the midpoint of a chord
of a circle to the centre is perpendicular to the chord.
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Glossary of Terms:

Chord - &0 - IBTEu
Mid point - ®0»s Emess -  BHUYeTe
Centre - esies - GMIDWILD
Theorem - ge®wsw - Gammd
Converse - Beci®c - LDMISHEN6V
Proof - 0D - BHmieued

Instructionsto planthelesson:

A specimen lesson plan which involves an individual activity based on
exploration is given below, in order to build the concepts relevant to
learning outcomes 1, 2 and 3 under competency level 24.1.

Time: 40minutes

Quality Inputs:

Circles of different radii with the centre marked, cut out from paper (one per
student)
Copies of the student work sheet

Instructions for the teacher:

Approach:

Displaya circle on the chalk board and inquire about the centre, radius, diameter and
chord.

Discuss with the students and mark each ofthem on the circle.

Draw a figure like this on the chalk board and obtain from the students the words to fill the

blanks in the two sentences given below.

ABiSa..ccoooeeeeeunnnnnn. ofthe circle with centre O A

PQisa...ccoceeneiennnnne of'the circle with centre O A

Q
Explain that the line joining two points on a circle is a chord, that the chord which passes

through the centre is a diameter and that the longest chord is the diameter.

Recall Pythagoras’ relation which is arelationship between the sides ofa right angled
triangle, and engage the students in the activity mentioned below.
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Development of the lesson:

. Prepare every student to participate in the activity.

. Distribute among thestudents, copies of the work sheet (one per student) and engage them
intheactivity.

. Give the students a chance to present their findings to the class. State that the line
joining the midpoint of a chord to the centre of the circle is perpendicular to the chord,
that what they have discovered is a theorem which can be confirmed by measurement,
by reasoning and by using a corner in the shape of a right angle .Once the students have
grasped the facts, explain that by joining two radii to the pair of perpendicular lines, we
get two right angled triangles and that by using Pythagoras’ relation we can calculate
certain lengths as required.

Student’s work sheet:

~ )

*Name the centre of the circle you have drawn as O.
 Fold the circle such that you get a chord which is not a diameter. Draw a
line along the fold and name it AB. Mark the midpoint of AB and name it P.
Join P to the centre of the circle. Check the magnitude of the angles OPA
and OPB, by a suitable method.
* Confirmbyother ways what you have found out about the two angles
OPA and OPB.
Fill in the blank ofthe sentence given below.

the line joining the midpoint ofa chord to the centre ofa circle}

............. to the chord.

* Write this sentence in your exercise book and draw a figure that suits the
sentence.

* Find out what type of triangles are obtained by drawing the line OA and
OB on the figure you have drawn in your exercise book.

+ If AB is 6cm and OP= 4cm, find the length of AP and the length of BP.
Measure the radius of'the circle.

* Prepare yourself to present what you have discovered to the class.

Assessmentand Evaluation:
+ Assessment criteria
* Investigates the angle formed by a chord and the line joining the midpoint of the
chord to the centre of the circle.

*  States that theline joining the midpoint of a chord to the centre of the circle is
perpendicular to the chord,

*  Verifies that the line joining the midpoint of a chord to the centre ofthe circle is
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perpendicular to the chord.

*  Usesthe fact that the line joining the midpoint of a chord to the centre of the circle is
perpendicular to the chord in calculations.

¢ Obtainsimportant resultsbyusing the givenhints.
»  Direct the students to the relevant exercises in lesson 26 ofthe text book.

Practical situations:
»  Discusswiththe students about situations like the one given below where this
theoremis used practically.
*  Whenapart ofacircular shaped item is unearthed, say in some archeological
investigation, the centre can be found using the facts of the theorem.

Foryourattention..
Development of the lesson:

. Get the students to prove riders using the theorem that the line joining the midpoint of a
chord to the centre of the circle is perpendicular to the chord.

. Explainto the students how the theoremthat the line joining the midpoint of a chord of
acircle to the centre is perpendicular to the chord is formally proved using the two
triangles identified in the exploration.

. By planning a suitable activity, get the students to identify the theorem that the
perpendicular drawn fromthe centre of a circle to a chord bisects the chord.

. Using a suitable method, guide the students to verify the theoremthat the
perpendicular drawn from the centre ofa circle to a chord bisects the chord.

. Also plan suitable lessons to prove riders and do calculations using the theorem that
the perpendicular drawn from the centre of a circle to a chord bisects the
chord.

Assessment and Evaluation:
. Direct the students to the relevant exercises in lesson 26 ofthe text book.

For furtherreference:
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27. Constructions

Competency 27: Analyses according to geometric laws the nature of the locations in the
environment.

Competency level 27.1: Uses the knowledge on the basic loci to determine locations.
Competency level 27.2: Constructs triangles using the given data.

Competency level 27.3: Constructs rectilinear plane figures involving parallel lines by
considering the relationships between the angles related to parallel lines.

Introduction:

It is expected in this section to discuss the construction of the four basic loci

under competency level 27.1, the construction of triangles under competency

level 27.2 and the constructions of plane figures related to parallel lines

relevant to competency level 27.3.

+ Knowledge of loci is used in constructions. Constructions can be used to
identify the locus of a point, and to verify theorems of geometry. Only a
pair of compasses and a straight edge are used in constructions.

+ Construction ofthe four basic loci is discussed in this section.

1. Constructing the locus of a point moving at a constant distance from a
fixed point.

2. Constructing thelocus ofapoint moving equidistant from two given points.

3. Constructingthe locus ofapoint moving at a constant distance froma straight
line.

4. Constructingthe locus ofapoint moving equidistant froma pair of
intersecting straightlines.

* Under the construction of triangles, the following are discussed.
Constructing a triangle when the lengths of the three sides are given, when
the lengths of two sides and the magnitude of the included angle are given,
when the magnitude of two angles and the length of one side are given.

« Other plane figures can also be constructed by constructing these triangles.

* Under the construction of quadrilaterals related to parallel lines, when the
lengths of two adjacent sides and the magnitude of the included angle are
given, or when the perpendicular distance between a pair of parallel sides and
the lengths of two adjacent sides are given, the parallelogram can be
constructed. This, and the construction of a trapezium when the measurements
are given, as well as obtaining various measurements by constructing other

plane figures with the given measurements are discussed in this section.
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+ It is important to emphasize that constructions done according to given data
are facilitated by adhering to the following steps.

Drawing arough diagramusing the given data.

Inserting data in the rough diagram.

Identifying the geometric relationships.

Deciding the order of construction.

Constructing the geometric figure.

Al ol

It is expected that the lesson plan given below will be carried out once the
students develop the ability to construct the 4 basic loci under competency
level 27.1.

Learning outcomesrelevantto competencylevel 27.2:

1. Constructs a triangle with a straight edge and a pair of compasses when the
lengths of the three sides are given.

2. Constructs a triangle with a straight edge and a pair of compasses when the
lengths of two sides and the magnitude of the included angle are given.

3. Constructs a triangle with a straight edge and a pair of compasses when the
magnitude of two angles and the length of a side are given.

4. Constructsvarious plane figures by constructing triangles.

Glossary of Terms:
Point - CEPEBE RSB - enLWILD
Locus - 30® - QUBG
Straight line - ©0E @b - GBryGsn(h
Parallel lines - ©@)53HS b - FoMHSTES GombHH6NT
Adjacent sides - DD woe - OIbBSHBHI6NET LSHSBHEIS6N
Perpendicular height - c®2 ¢ - QIFEIEGSHHWTLD
Intersection - oo - @O B
Equilateral - ©3®0¢ - FLUBS
Triangle - Bewmiencs - (p&Cammemi
Quadrilateral - ©0ee - BTHUBDH6ED
Parallelogram - ©®@053T0eys - @emeisyLd
Trapezium - 988w® - Siflwid

Instructions toplan thelesson:

Given below is a demonstration lesson prepared as an individual activity to be done step
by step to develop in students the concepts under learning outcomes 1 and 2 relevant to
competency level 27.2. (It is very important that the teacher demonstrates the steps of the
construction on the chalk board with a large pair of compasses and a straight edge.)
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Time: 40 minutes

Quality Inputs:

Pair of compasses
Straight edge

Instructions forthe teacher:

Approach:

Discuss in brief about the instruments, a pair of compasses and a straight edge which are
used in constructions and how they are used.

On the chalkboard, show how a line segment of given length is constructed using a pair
of compasses and a straight edge.

Demonstrate on the chalk board how angles of 60°, 90°, 30°,45°, 75 etc., are constructed
and get the students to construct them.

Recall the fact that the sum of the lengths ofany two sides of a triangle should be greater than the
third side and show by examples that this condition should be satisfied in the construction
of a triangle too.

Development of the lesson:

Use the following example to develop in students the skill of constructing a triangle when
the lengths ofthe three sides are given.
Triangle ABC with sides AB=5cm, AC =6cmand BC = 7cm (or the teacher could give
the lengths as he/she wishes). Guide the students through the steps given below.
Inquire whether you can draw the triangle with the given measurements.
Thereafter get the students to draw a rough diagram and insert the data.
Direct the students to do the construction following the demonstration by the teacher (it is
essential that the teacher uses the pair of compasses and straight edge correctly).
Step 1: ~ Draw a line segment on the board using the straight edge. Mark point Aonit.
Step2:  Taking the length AB as radius and with A as centre, draw an arc to cut the line
segment drawn earlier. Name the point of intersection as B.
Step3:  Taking the length AC as radius and A as centredraw an arc.
Step4:  With B as centre and radius equal to BC, draw an arc to cut the arc in step 3.
Step5: Name the point of intersectionas C. JoinAC and BC.
Now, triangle ABC is the required triangle.
Construction ofa triangle when two sides ofa triangle and the included angle are given
should also be done as before with the teacher’s guidance. You may use the example given
below.
Construct the triangle PQR such that PQ = 6cm, PQR<=60°, PR =4cm

Adhere to the following steps.
Stepl: Drawing a sketch and marking the data

Step2: Constructing the line segment PQ
Step3: Constructing the angle PQR
Step4: Marking PR
StepS: Joining RQ
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Assessmentand Evaluation:

+ Assessment criteria
*  Uses the straight edge and the pair of compasses correctly.
* Engagesintheconstructionfollowinginstructions.

* Constructs the triangle when the three sides are given.
*  Constructs the triangle when two sides and the included angle are given.
¢ Completes the task with patience and planning.

* Direct the students to the relevant exercises in lesson 27 of the text book.

Foryourattention..
Development of the lesson:

*  With a teacher demonstration, guide the students to construct the triangle when the
lengths oftwo sides and the magnitude ofthe included angle are given, to develop the
skills relevant to learning outcome 3 under competency level 27.2.

+ Givethestudents the opportunityto develop theirskills in constructions by making them
construct various plane figures as expected under learning outcome 4.

* Planandcarry out a suitable method with a teacher demonstration, for the construction of
aquadrilateral with parallel sides relevant to competency level 27.3

Assessment and Evaluation:
*  Directthe students to the relevant exercises in lesson 27 ofthe text book.

For furtherreference:
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28. Surface Area and Volume

Competency 8: Makes use of a limited space in an optimal manner by investigating the area.
Competency level 8.2: Investigates the surfacearea of cylinders.
Competency level 8.3: Investigates the surface area of prisms.

Competency 10: Makes the maximum use of space by working critically with volume.
Competency level 10.1: Has an awareness about the volumes of cylinders.
Competency level 10.2: Has an awareness about the volumes of prisms.

Number of periods: 10

Introduction:
e A solid cylinder consists of two plane faces and a curved surface part as well as
a circular cross-section.
e The circumference ofacircle of radius is 2r » while its area is 1t

e The surface of a cylinder can be separated into two circular parts and a
rectangular part. The length of one side of the rectangular part is the
circumference of the circular part while the length of the other side is the
height ofthe cylinder.

e The area of the curved surface of a cylinder is given by 2mrh, where r is the
radius ofthe base and / the height.

The total surface area is given by 2772 + 2nrh.

¢ In asolid, if parallel cross sections are equal in all respects then the solid is said
to be of uniform cross-section.

e A right triangular prism has 5 faces consisting of 2 triangular faces equal in
shape and size and 3 rectangular faces.

e The sum ofthe areas of all the faces of a right tangularprism is the total surface
area of the prism.

e The space occupied by a solid is the volume of the solid. The volume of a solid of
uniform cross-sectionis the product of the area of the cross sectionand the height.

e The volume ofaright circular cylinder of base radius 7 and height 4 is 7t /%4 .
e The volume of aright triangular prismis obtained by length x area of triangular
cross section.

o [tisexpected to discuss the above subject matter relevant to competency levels
8.2,8.3,10.1 and 10.2 in this section.
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Learning outcomesrelevantto competencylevel 8.2:
1.  Buildsupthe formula 4 = 2w 7*+ 2 rh for the surface area of a right circular cylinder of
base radius 7 and height /.
2. Calculates the surface area ofa right circular cylinder using the formula 4 = 2rr*+ 2 rh.
3. Solvesproblemsrelated to the surface area ofarightcircular cylinder.

Glossary of Terms:
Cylinder - 80w BEBVSw - 2_(Hemen
Prism - 8edow - Sfluwid
Uniform Cross Section - &0 »Jeded - Fyment  GmIs & 06ul(h
Area - OBbOdE® - ugliueNe
Volume - 8@ - HEVTEU6V6Y
Circular - Da30200 - Ul L LomeoT
Triangular - emienizd - (p&CamesLDm6vT

Instructions toplan the lesson:

A specimen lesson plan to guide students to achieve learning
outcome 1 under competency level 8.2, using the discovery
method is given below.

Time: 40 minutes

Quality Inputs:
. A cylindermade for demonstration ( This should be such that the two circular faces can be
removed and the curved surface can bedisplayed as arectangle)
. Copies of the student work sheet

Instructions for the teacher:
Approach:

. Recall that the area of arectangle is found by multiplying the length by the breadth, tha
the area ofa circle is given by © 7 and the circumference by 27 7.
. Separate the cylinder into two circles and a rectangle, show it to the students and

discuss about the surface parts of a cylinder.
. Draw the shapes of these surface parts on the black board.
. Thereby highlight the fact that the cross-section of the cylinder is uniform
and that the two circular faces are equal to each other.
. While conducting the discussion, show that the length of one side of the rectangle
which formed the curved surface of the cylinder is the circumference of the circular
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face and that the length of the other side is the height of the cylinder.

Development of the lesson:
Group the students in a suitable manner and give each group a copy ofthe work

sheet.

Mathematics

Engage the students in the activity.

After completing the activity, asking for responses from the students, highlight the
fact that the area of the curved surface of a cylinder of base radius » and height /
with a uniform cross section is 274, that the total surface area of the two circular
faces is 2mr2 and that the total surface area of the cylinder is 2nr? + 27rh.

Student’swork sheet:

O

=

s

The figure shows a cylinder of radius 7 and height 4.

Find the area of a circular face in terms of 7.

Build up an expression for the area of the two circular faces in terms
ofr.

Find the circumference of the base interms of 7.

Find an expressioninterms of 7 for the length ofthe rectangle.
Discuss what the breadth of the rectangle is.

Find an expression for the area of the rectangle.

Find the area ofthe curved surface of the cylinder in terms of 7 and
h.

Build up an expression for the total surface area of the cylinder.

Assessment and Evaluation:

Assessment criteria

* Recognizesthat the surface ofacylinder is composed oftwo equal circular faces and a
curved surface which when opened out is rectangular in shape.
* Accepts that the length of the rectangle is equal to the circumference of the base.

* Writes the correct expression for the area of the curved surface ofa cylinder.
* Develops the correct expression for the total surface area ofa cylinder.
* Works within the group with mutual cooperation.
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* Direct the students to the relevant exercises in lesson 26 of the text book.

Foryourattention..
Development of the lesson:

*  Use asuitable methodology to give students the opportunity to find the total surface
area of a right circular cylinder and to solve related problems using the formula
A=2m+2mrh, when the total surface area is 4.

*  Organise and implement an activity to identify the shapes of the faces of a right
triangular prismand to find its total surface area, whichare the subjectconceptsunder
competencylevel 8.3.

*  Organise and implementan activity to develop the formula 77?4 for the volume of a
cylinder of height/ and base radius 7, and using it to find the volume, which are the
subject concepts under competencylevel 10.1.

*  Organise and implement an activity to build up a formula for the volume ofaright
prismwithatriangular cross-section, and develop the skills of calculating the volume,
which are the subject concepts of competency level 10.2.

Assessment and Evaluation:

. Direct the students to the relevant exercises in lesson 28 ofthe text book.

For furtherreference:
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29. Probability

Competency 31: Analyzes the likelihood of an event occurring to predict future events.
Competency level 31.1: Analyses the mutual relationships between events.
Competency level 31.2: Illustrates the occurrences of a compound event pictorially.

Number of periods: 08

Introduction:
* The probability ofan event which takes place definitely is 1 and that ofan event which

never takes place is zero (0) .When it cannot be stated definitely whether an event would
take place or not, then such an event is known as arandom event. The probability of
such an event taking place lies between 0 and 1.

* The set containing all the outcomes of'a random experiment is known as the sample
space.

* A subset of the sample space of a random experiment is called an event.

« Ifthe number of elements ofthe sample space is n, then the total number of events is 2".

« Ifthe probabilities are equal, then the events are said to be equally probable.

+ If an event in a sample space of a random experiment cannot be separated into
two or more events it is known as a simple event.

* When an event in a sample space can be divided into two or more simpleevents, it is

known as a compound event.
+ IfAisan event in a sample space S, and the probability of A occurringis P(A),

then (4) = 24

. Here n(4) is the number of elements in the expected event

and n(5) is the number of elements in the sample space.

 If Ameans the event that takes place, the event that A does not take place is the
complement ofevent A and is denoted by A’. Thus P(A’)=1- P(A).

* If Aand B are two events ofthe sample space S, and ifevent B does not take place when
the event A takes place, then the two events A and B are said to be mutually
exclusive events. There are no elements common to A and B in this case. That is,

A B =. Thus, if the events have no common elements, that is, when the intersection
is the null set, the two events are mutually exclusive.

* When A and B are mutually exclusive events, P(4 U B) = P(A4) + P(B). Thus when A

and B are mutually exclusive events, P(A B)=0.

* Two events that have common elements are known as events which are not mutually
exclusive. Then A N B # .
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+ Iftwo events A and B are not mutually exclusive, then
P(AUB) = P(A) + P(B) - P(ANB).

* When two or more events are considered, if the occurrence or non-occurrence
of one event does not affect the occurrence or non-occurrence of the other
events, then these events are said to be independent events.

+ For example, ifan unbiased cube shaped die is thrown and at the same time a coin is
tossed, then getting 6 on the die and ‘head’ on the coin are independent events.

» The sample space of an experiment of the above type can be represented on a
grid. Only two stages can be represented on a grid. However there is no limit to
the stages that can be represented in a tree diagram. But, in this curriculum
we restrict tree diagrams to two stages.

* Thegrid (the point graph) or the tree diagram canbe used to easily solve
problems related to probability .

+ Itis expected to discuss the subject matter mentioned under competency levels
31.1and 31.2 in this section.

Learning outcomesrelevant to competencylevel 31.1:

1.  Identifies simple events and compound events.
2.  Expresses that if 4 is an event in a sample space S, the probability of 4 occurring

is P(4) = :I—’;

Identifies the complement of an event.

States that if the complement of the event Ais A’ then P(A’)=1-P(A).
Describes mutually exclusive events citing examples.

Describes events which are not mutually exclusive citing examples.

Finds the probability of a compound event which consists of events that are not mutually
exclusive using the formula P(4 U B)=P(A)+ P(B)—P(ANB)

A o

Glossary of Terms:

Probability - 0280500 - PaSHH6]

Random events - an@ 8cd® - eiTHY BBWFFHSH6i
Random experiment - @08 88 Fsen - sipomPm UFIGFTHMeTH6NT
Events - 83 - BawFSoe

Simple events - woe 8¢ad - etew WBap&FHsei
Compounds events - o 8¢ - gal(h BEWEFH BT
Equallylikely - w@ee »OB - 510 GBSO MLW BlahFHserN
Mutuallyexclusiveevents - @em x5 Daewns’ @830 8D - ynBrsora Bewnsdset
Independent events - Bt 83 - gmgn BlepFHser

Sample space - Bei€ D - rflGeue

Tree diagram - O @D - wreufliuLLd

Dependent events - 50t BEBe®®BNd - FTiHS BeWFHHeT
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Instructions to plan the lesson:

An exemplar lesson based on the lecture-discussion method to
inculcate the subject concepts relevant to the learning outcomes 1, 2,
3 and 4 under competency level 31.1, is given below.

Time: 40 minutes

Quality Inputs:
*  Copies ofthe question paper, designed to establish the knowledge gained from the lesson,
one copy per student

Instructions for the teacher:
Approach:

*  Recall what has been learnt in previous grades regarding random expeniments, unbiased
experiments, biased experiment, success factor, experimental probability, theoretical
probability and sample space.

Development of the lesson:

*  Elicit from the students the sample space of the expetimentof throwing an unbiased coin
once, and ask them what the subsets of the sample space are. State that these subsets are
known as the events ofthe experiment.

*  Explainto the students that events that cannot be further divided are simple events and

that events that can be divided further are compounds events. Give examples.
*  Mention that if A is an event in the sample space S, then P(A4) = Lj;
ni,

number of elements in the required set

P(4) =
(4 number of elements in the sample space

o  Present simple questions like those given below to obtain the probability using the
formula, and get the students to answer the questions.

+  Explain that an event not taking place is known as the complement of the event.
Mention that the complement of A is denoted by A

*  Explain that P(A") =1 - P(A) using examples.

*  Obtain examples ofthe complement of events from the students.

*  Getthe students toanswer the problems in the assignment given at the end of the lesson to
establish what they learnt.

Assessment and Evaluation:
» Assessment criteria
+ Selects the simple events and compound events from a given set.
* Finds the probability ofa given event.
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» Expresses thecomplement ofa given event.
* Explains the relationship between the probabilities of an event and its complement.
» Completes the work sheet during the allocated time.

. Direct the students to the relevant exercises in lesson 29 ofthe text book.

Question paper to establish the subject content

(1) Join the corresponding statements with reference to a random experiment where
an unbiased die with the numbers 1 to 6 written on the 6 faces is thrown once.

A B
(1) Probability of getting a multiple of 3 {Obtaining 5}
(11) Probability of getting a number less than 7 1
(11) Probability of getting a prime number {Getting a factor of 6}
(@iv) Simple event
v) Compound event %

(2)  Ifthe expressionis correct mark \ and ifnot mark x in the box.

() The probability of getting a vowel when a letter is picked at
random from a set of letters of the English alphabet is HE':
(ii) The coach says that in a volleyball match between the teams A

and B, the probability of A winning is ? Then the probability

. . . 1
of B winning is also .

(iii) The event of obtaining an even number and the event of obtaining an
odd number when a fair die with the faces marked 1 to 6 is thrown

are not complements of each other.

(iv) It was found that 3% of the products of a certain factory are faulty.
p y
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Thus the probability of an item produced in that factory not being
faulty is 97%.
) The two events mentioned in (iv) above are compliments of each other.

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

+ Plan and implement a suitable method to achieve the learning outcomes 5, 6 and 7 under
competency level 31.1.

» Use asuitable method to develop the concepts under competency level 31.2.

Assessment and Evaluation:
» Direct the students to the relevant exercises in lesson 29 of'the text book.

For furtherreference:
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30. Angles in a Circle

Competency 24: Thinks logically to make decisions based on geometrical concepts related to circles.

Competency level 24.3: Formally proves and applies the relationships between the angles that are

subtended by an arc of a circle.

Competency level 24.4: Solves problems using the relationships between the angles ina circle.

Number ofperiods: 08

Introduction:

Students have learnt about the various aspects ofa circle earlier. They have alsolearnt the
theorem about the chords of a circle. Identifying the theorem that the angle
subtended at the centre of a circle by an arc is equal to twice the angle
subtended on the circumference by the same arc, verifying this theorem and using it
to perform calculations and to prove riders and finally proving it formally is discussed under
competency level 24.3. For this purpose it is important to identify the minor arc and
the major arc by marking two points say A and B, on acircle with centre O. It is also
important to identify the angles subtended by the minor arc and the major arc at
the centre and the remaining part of the circle.

Similarly, under competency level 24.4, identifying the theorem that the angles in the
same segment are equal, verifying the theorem and using it in calculations and to prove
riders is discussed. Identifying the theorem that the angle in a semi-circle is a right
angle, verifyingit, and using it in calculations and to prove riders are alsoexpected.

Learning outcomesrelevant to competencylevel 24.1:

1.

Identifies the theorem that the angle subtended at the centre of a circle by an arc is
equal to twice the angle subtended on the circumference by the same arec.

Verifies the theorem thatthe angle subtended at the centre of a circle by an arc is
equal to twice the angle subtended on the circumference by the same arec.

Uses the theorem thatthe angle subtended at the centre of a circle by an arc is
equal to twice the angle subtended on the circumference by the same arc to
perform calculations.

Proves riders using the theorem that the angle subtended at the centre of a circle by an
arc is equal to twice the angle subtended on the circumference by the same arc.
Formally provesthe theorem that the angle subtended at the centre of a circle by an arc
is equal to twice the angle subtended on the circumference by the same arc.
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Glossary of Terms:
Angles in a circle - Date® ewiem - AL LQWraImed 2 6Ten GaTemimiseT
Angle subtended at the centre - exsiged 108 emiens - L LOWTaer mwusHHe0 SienLoujLd

G evorBIS 6T

Centre - eI -EMLOWILD

Arc - Doxscs - alev

Chord - B33 - [BIT6uoT

Semicircle - 830 Da¥es - SiemyeUlLLD

Segment - DS BB - HIGWILLD

Sector - BB DeBIS - JLMIFFenM

Angle in a semicircle - @b D1 wD el - Il LT Simwuwd e

Angles in the same segment - ©2® dewded ewien - RBraHIMILE CamemimimeT

Instructions for the lesson:

A demonstration lesson which uses the discovery method to guide the
students to achieve learning outcomes1, 2 and 3 under competency level
24.3, is given below.

Time: 40 minutes

Quality Inputs:
* Apegboard as shown in Annex 1
+ Copies ofthe student work sheet (one per student)
* Copiesofthe circle in Annex 2 ( one copy per pair of students)

Instructions for the teacher:

Approach:
*  Usingalarge circle drawn on the chalk board, inquire from the students as to what the

centre, radius, diameter, arc and segment are, and ask the students to mark these on the

circle.
»  Usingthe same circle or a different one, begin the lesson by introducing the minor arc,

major arc, minor segment and major segment.

Development of the lesson:
*  Prepare apeg board as shownin Annex 1.
»  Introduce the angle subtended by an arc at the centre and on the remaining part ofthe circle by

using rubber bands.
»  [llustrate several angles which are angles subtended by an arc on the remaining part of
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the circle.
*  Make the students aware of the minor arc and the major arc using the same arc.
*  Introduce the angles subtended by the major arc and the minor arc, using different arcs.

. Divide the students into 6 groups so that there is an even number of students in each
group.

. Distribute acopy of the work sheet in Annex 2 to each group.

. Distribute acopyof annex 3 to each pair of students.

. Assign each group a pair of points from the given pairs.

. While the students are engaged in the activity, check whether the angle subtended at
the center has been calculated correctly. If not guide the students to get the right value.

. Let each group present their findings.

. Taking into account all the findings, discuss with the students that the angle subtended by an
arc at the centre is twice that subtended on the remaining part ofthe circle.

. Join any two points A and B on the circle to the centre O, as well as to a point on the
remaining part of the circle, and show how the above relationship is obtained using
other geometric relationships.

Student worksheet:

Pairs of points
AandC
AandD
AandE

Aand F

Aand G
AandH

(1)  Considerthe pair of points assigned to your group.
(i) Joineachofthe points assigned to you which are marked on the circle, to
the centre.

The circle has been separated into 9 equal length arcs.

(1) What is the magnitude ofthe angle formed by the lines joining the two points
to the centre?

(iv) Join these two points to a point which has been marked on the
remaining part of the circle.

(v) Carefully study the two triangles you obtained by joining the point you
selected on the circle to the centre.

(vi) What type of triangles did you obtain?

(vii) Calculate the magnitude of the angle that is subtended by the selected
arc on the remaining part of the circle, by using the subject facts you
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have learnt earlier.

(viit) Compare the answers you obtained for (iii) and (vii) above, and find a
relationship between them.

(ix) Present your findings to the class.

Assessmentand Evaluation:

Assessment criteria
Identifies the angle subtended at the centre and the remaining part ofthe circle
with reference to two points marked on the circle.

»  Marksthe angles formed at the centre and onthe circle by the minor arc and the major arc.

Identifies that the angle formed at the centre by an arc is twice the angle formed on
the remaining part of the circle.
» Performs calculations based on the above relationship.
*  Works inmutual cooperation within the group.
Direct the students to the relevant exercise in lesson 30 of the text book.

Foryour attention...
Development of the lesson:

Get the students to do various exercises to establish the knowledge gained onthe theorem that
the angle subtended at the centre of a circle by an arc is equal to twice the angle
subtended on the circumference by the same arc.
Guide the students to prove riders using this theorem.
Once this theorem has been established, explain with the relevant steps how it is
proved.

Plan a suitable lesson to introduce and verify the theorem that the angles in the
same segment are equal, and implement it.

After this, guide the students to perform calculations and to prove riders using the
theorem.
Once this theorem has been established in students, formally prove the theorem.
In the same manner, introduce and verify the theorem that the angle in a semi-
circle is a right angle. Plan and implement a lesson to guide students to perform
calculations and prove riders using this theorem.

Assessment and Evaluation:

Direct the students to the relevant exercise in lesson 30 of the text book.

For furtherreference:
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Annex 01

Centre

Pegs

Annex 02
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31. Scale Diagrams

Competency 13: Uses scale diagrams in practical situations by exploring various methods.

Competency level 13.1: Investigates the various locations in the environment using scale diagrams.

Number ofperiods: 05

Introduction :

Students have studied about drawing scale diagrams with reference to positions in the
horizontal plane, in grade 8. It is expected to discuss drawing scale diagrams of positions
inthe vertical plane in this section.

The concept of scale diagrams is used in practical life to plan buildings and to draw plans
oflands. It is also used when drawing maps of Sri Lanka and other countries.
Identifying the angle of elevation and the angle of depression and describing the position

of an object using these angles, as well as drawing scale diagrams is expected to be done
in this chapter.

Learning outcomesrelevant to competencylevel 13.1:

1. Identifies the angle of depression.

2. Identifies the angle of elevation.

3. Describes the location of an object in terms of the angle of depression and the
angle of elevation.

4. Draws scale diagrams to represent the information on measurements in a vertical
plane.

5. Describes locations in the environment using scale diagrams.

6. Solves problems related to scale diagrams of vertical planes.

Glossary of Terms:
Angle of elevation - @edives emiens - gnMEGamed
Angle of depression - @Dedines ewiens - BMEHDHHBHTEMID
Line of sight - ¢083 eb@0d - utjeneus B (h
Scale drawings - 8@ 013 - oenalenL euemyL
Vertical plane - 8o »Es - HMVGHGH H6NLD
Horizontal plane - 80 »mEs - denL Hen
Clinometer - @IS @I - Gamewromedil
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Instructions to plan the lesson:

A specimen lesson plan based on the lecture discussion method together
with a group activity to develop in students the subject concepts relevant
to learning outcomes 1, 2 and 3 under competency level 13.1 is given
below.

Time: 80 minutes

Quality Inputs:
* Anenlarged poster showing a practical situation similar to what is given in annex 1
illustrating the angle of elevation and the angle of depression.
* Clinometer - made as described in annex 2, one per group.
* Alistoflocations in the school environment equal to the number of groups, such that
each when illustrated contains one angle of elevation and one angle of depression.

Instructions for the teacher:
Approach:
*  Explain that the ground is considered asthe horizontal plane and that any other plane
which is perpendicular to the groundis considered as a vertical plane.
* Recall usngexamplesthat bearings were used in grade 8 to describe a location with
respect to a given position in the horizontal plane.
* Confront the students with a situation where some way of expressing the position ofan
object (or point ) in the vertical plane using angles becomes necessary.
(e.g. the position occupied by a bird perched on the top ofa vertical post)

Development of the lesson:

*  Displaythe enlarged poster (annex 1) in front of the students.

*  Query about what is in the picture. Taking their responses into consideration, describe
that the picture illustrates how a person observes a bird flying above his eye level and a fish
swimming below his eye level.

*  Explain that here the eye level is considered as the horizontal plane.

*  Explain to the students that, as the observer looks at different objects, the position ofhis eye
is the place of observation. Similarly the bird and the fish are being observed and hence
are the points of observation.

. Explain that the line from the place of observation to the point of observation is known
as the line of sight.

*  Also explain that when we observe an object which is above the horizontal plane (eye
level) the angle between the line of sight and the eye level is known as the angle of
elevation. Mark the angle of elevation on the poster.
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»  Explain that when we observe an object which is below the horizontal plane (eye level)
the angle made between the line of sight and the eye level is known as the angle of
depression. Mark the angle of depression also on the poster.

* Lead a discussion with examples of angles of depression and the angles of elevation in
practical situations, and illustrate them on the chalk board.

»  Show the clinometer to the students and explain how it is used and how the angle of
observation is measured.

*  Group the students as required.

» To each group, assign a location in the school environment where an angle of elevation
and anangle of depression can be observed (e.g. Observing some object or point on the
roof, observing from an upper floor some object onthe ground)

* Provide each group with a clinometer and asheet of A4 paper.

*  Getthe students to measure the angle of elevation and the angle of depression using the
clinometer and to illustrate the locations pictorially on the paper, to describe the
positions and to note downthe magnitudes of the angles.

+ Explain to the students how the positions above the eye level and below the eye level are
described, by using the students’ illustrations.

* (e.g. Himashi observes a flower pot on the ground from a position on the second floor, at
an angle of depression of 45% Saman observes the flag staff from a position on the
ground at an angle ofelevation of 30°)

* In conclusion, state that the angle between the eye level and the line of sight when an
object above the eye level is observed is known as the angle of elevation and that the
angle between the eye level and the line of sight when an object below eye level is observed is
known as the angle of depression. Also mention how the position of an object relative to
another position is described in terms ofthe angle of elevation or angle of depression.

Assessmentand Evaluation:

*  Assessment criteria
*Identifies separately the angle of elevation / depression of a vertical position.
* Accepts that the eye level should be considered as the horizontal level when the

angle of elevation / depression is measured.

*Measure the angle of elevation/depression at situations with respect to a
point of observation.
*Describes positions of objects using angles of elevation/depression.
» Works within the group with mutual cooperation.

»  Direct the students to the relevant exercises in lesson 31 ofthe text book.

For your attention...
Development of the lesson:

*  Planasuitable methodology to help improve the skills relevant to learning outcomes 4,
Sandé6.

Assessment and Evaluation:

*  Direct the students to the relevant exercises in lesson 31 ofthe text book.
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For further reference:
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Annex 01
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ng Pomt of observation

<+—— Lline of sight
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place of observation

+«— Line of sight
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