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About theBoard

In 2011 the Honourable Chief Minister Smt. Mamata Banerjee constituted the Expert Committee on School
Education of West Bengal. The Committee was entrusted upon to devel op the curricula, syllabi and textbooks of
the school level of West Bengal. The Committee therefore had devel oped school textbooks from Pre-Primary
level, Class| to Class VI based on the recommendations of National Curriculum Framework (NCF) 2005 and
Right to Education (RTE) Act 2009. In 2016 the new curriculum and syllabus of ‘ Ganit’ for Class|X cameinto
effect and textbooks were devel oped accordingly. However, certain questions evoke in our minds: (i) How will
the competencies of the learners modified, refined or improved in Class 1X? (ii) How far can the learners
establish themselves as citizens of value and responsibility at the end of Class|X? (iii)How far can the learners
go beyond the limits of academic disciplinesto apply knowledgein their socia life? And intrying to find suitable
answersfor these questions the Expert Committee devel oped the framework of the Constructivist methodol ogy
for knowledge construction.

Following the recommendations of Samagra ShikshaAbhiyan (SSA), the Govt. of West Bengal has arranged an
orientation programme of ‘ Ganit’ for Class|X on the method of learning and evaluation. This' Training Module
has been devel oped for the said orientation programme.

TheHon'ble Minister in Chargefor Education, Dr. Partha Chatterjee, has enriched with hisviews and comments.
We express our sincerest gratitude to him.

We hope that the orientation programme will be successful and have a lasting effect in the teaching-learning
process of the future.
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Preface

The Honourable Chief Minister Smt. Mamata Banerjee constituted the Expert Committee on School Education
of West Bengal in 2011. The Committee was given the responsibility to review, reconsider and reconstitute all
the aspects of the school curriculum, syllabi and textbooks. The new curriculum, syllabi and textbooks were
devel oped based on the recommendations of the Expert Committee.

The school textbooks for al classes, from Pre-Primary level to Class VIII, were developed following the
guidelines of NCF 2005 and RTE Act 2009. The textbooks for Class I X were developed based on the new
curriculum and syllabus.

Following the recommendations of Samagra ShikshaAbhiyan (SSA), the Govt. of West Bengal has organized
an orientation programme on the method of learning and evaluation of ‘Ganit’ for Class IX. This ‘ Training
Module' has been devel oped for the said orientation programme.

The Hon'ble Minister in Charge for Education, Dr. Partha Chatterjee, has enriched us with his views and
comments. We express our gratitude to him.

The State level Teachers' orientation programme on the methodology of learning and evaluation has been
planned and executed in assistance with School Education Department, Govt. of West Bengal, West Bengal
Board of Secondary Education and Samagra Shiksha Abhiyan (SSA). It is hoped that the ‘ Training Modul€e’,
developed on behalf of School Education Department, Govt. of West Bengal, West Bengal Board of Secondary
Education and Samagra ShikshaAbhiyan (SSA), will helpin the effective implementation of the methodol ogy of
learning and evaluation.
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July, 2020 Charman
NiveditaBhavan, Expert Committee
5th Foor, Bidhannagar, School Education Department

Kolkata- 700091 Govt. of West Bengal
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Samagra Shiksha Abhiyan (SSA)

Introduction

The Right of Children to Free and Compulsory Education (RTE) Act, 2009, seeks to ensure that children
enjoy the benefits of the three aspects of Access, Equity and Quality in school education across the nation.
To this effect, the Ministry of Human Resource & Development (MHRD) in line with the proposal of the
Union Budget, 2018 -2019 has initiated the scheme of SAMAGRA SHIKSHA ABHIYAN (SSA). The scheme
takes a holistic stance in treating school education from Pre-Primary to Class Xll as a continuum by merging
the erstwhile Sarva Shiksha Abhiyan and Rashtriya Madhyamik Shiksha Abhiyan schemes in one, unified
whole.

Scope of SSA

The Samagra Shiksha Abhiyan (SSA) collates the three Schemes of Sarva Shiksha Abhiyan, Rashtriya
Madhyamik Shiksha Abhiyan and Teacher Education.The SSA scheme aims at improving school effective-
ness measured in terms of equal prospects for schooling and equitable learning outcomes. In harmonizing
the different and major effectual factors of school education, the SSA scheme provides for the operational
mechanisms and transaction costs at all levels, particularly in using state, district and circle level systems
and resources, besides envisioning one comprehensive strategic design for advancement of school educa-
tion. The shift in the focus is from project objectives to refining systems level performance and schooling
outcomes which will be the emphasis of the SSA scheme, alongwith encouraging States towards improving
quality of education.

Major Objectives of SSA

The holistic nature of the scheme envisages Universal Access, Equity and Quality, promotion of Vocational
Education, refurbishment of the use of Soft or e-Materials in schools and strengthening of Teacher Educa-
tion.

The major objectives of the scheme are summarized below:

Provision of Quality Education and enhancing learning outcomes of students
e  Bridging Social and Gender Gaps in School Education

e  Ensuring Equity and Inclusion at all levels of School Education

e  Ensuring minimum standards in schooling provisions

e  Support States in implementation of Right of Children to Free and Compulsory Education (RTE)
Act, 2009




FEATURES OF CLASS IX TEXTBOOK (GANIT PRAKASH)
AND METHODOLOGY OF KNOWLEDGE CONSTRUCTION

® KnowntoUnknown

According to the recommendations of National Curriculum Framework (NCF) 2005 the child should
alwaysbe ableto synthesi ze her/his school life and beyond. When the child comesto the classroom she/he
bringswith her/him some knowledge acquired from society and sourroundings. Inthe classroom she/heandy-
sesthe previous knowledge with mathematical |ogic and reconstructsit. The application of her/hisrecon-
structed knowledge is also found and beyond the classroom scenario.

Hence, it isanticipated that theteacherswill always start alesson keeping in view on thisaspect of learning
(knowledge acquired beyond the classroom! reconstruction of knowledgein school! application of knowl-
edge beyond the classroom).

In respect to the concept of Profit and Lossthe child acquiresknowledge (10% profit or lossor rebate etc.)
beyond the classroom. In the classroom the child reconstructs knowledge of profit or loss percentage and
thereby solvesvariousred life problems. Again she/he appliesthis concept beyond the school premises.

® Learner CentricEducation

In Learner centric education both theteacher and thelearnersare extremely active. Theteacher hasto
make different typesof Teaching Learning Materials(TLM) to keep thelearnersactive. Observing thediffer-
ent level of progressof every learner theteacher facilitatesthem in knowledge construction for every lesson
and encouragesthem for innovativethinking so that they can themsel vesinvent something. For instance, in
trying to solve Profit and L oss problemsthey will be encouraged to form linear s multaneous equationsand
solvethe problemthrough graph

® Congructivist Learning

Thelearnersshould never learn anything by heart without understanding or knowing thereasonbehindit.
In other words, knowledge should be constructed gradual ly by integrating theinformation from theenviron-
ment and society on aparticular topic with that from theteacher.

For instance, if the cost price and profit percentageisprovided through graph, then the students should also
learntowork out the selling pricefrom the graph.

® Concretetoabstract

Inteaching Mathematics, if the concept of Concreteto Abstract isdevel oped among thelearnersthey
form clear concept on that |esson. Hence, the teacher should gradually |ead the studentsfrom the concept of
concreteto the concept of abstract.

For exampleif abook costsRs.100issold at aprofit/ |lossof 10%, at what pricewill it besold?Inthisway as
thelearnersmovefrom ssimpleto complex abstract problemsin concrete Situations, clear concept isdevel oped
inthem and mentally they can seetheabstract in concreteform. Thusit ishoped that thelearnerswill beable
tosolvered lifeproblems.



® Activity Based Learning

Concept devel oped through activities hel p the learnersto form clear ideaon that lesson. If theteacher
providesthem activitiesor asksthemto frame activitiesin excess of the onesgiven in thetextbook, thenthe
learnerswill be ableto devel op concept with more enjoyment and they can a so explorethe abstract concepts

inherentinthelesson.

® Joyful learning

Learning can only beacquired if the studentslearn about alessonin joyful environment. Theteacher goes
to theclasswith proper lesson plan on aspecific topic, activitiesof the studentsetc. but unlessthe classroom
environment becomesjoyful thelearnerswill beincapable of participating inthelessoninthe gppropriateframe
of mind. Henceif theteacher makesthe classenvironment joyful thenitishoped that thelearnerswill beable

to develop their concept about the topic with much ease and comfort.
® Integrationof Curricular and Co-Curricular Activities

Itisexpected that theteachers of Mathematicswill makeuse of variousactivities(likedrawing, drama,
music, debate etc) for knowledge construction sinceit has been advised for holistic development of thelearn-
ersthrough different curricular and co-curricul ar activities. For example, variousgeometrical designscan be
used for stage arrangement.

® Peer Learning

Inthe classroom situation if students are engaged into group activitieson aparticular topic, they can
develop their concept themsel vesthrough group discussions. Many atimelearnerswho devel op concept at
dow pace seek helpfrom their peerswho devel op concept fast. Infact, it isthrough group learning practice of
mutual cooperation developsamong thelearners.

For examplewhilediscussing on profit and loss, students may bedivided into small groupsandinvolvedinan
activity of finding out the profit or lossfrom the different dataof buying price and selling price of the same
commaodity. Then they may be given thetask to comparethe data. Theteachersmay devise many other such
activitiesfor group learning.

® Integration of different subjects

After developing concept on alesson of mathematicsit istaken care of that the learnersare ableto
integrate different subjectsand issues of the society with their concept. Asfor instance the application of
indicesindifferent problemsof Physical Scienceetc.

® Learningwithout Burden

Education becomes aburden to learnerswhen they are considered to be participants of knowledge
testing and textbook-centred examination. But now inlearner centric education when students can construct
knowledgefromtheir experienceand apply it for solving problemsinred life, education becomesjoyful and
learning becomesburdenfree.



L ooking at the number of pagesor chaptersof Mathematicstextbook at the Madhyamik level, it may
appear that mathemati cs has become much burdensomefor the students of class1X. But acloser look will
reveal that in every page, whilediscussing atopic, effort hasbeen made so that thelearners can themselves
understand the topi c and devel op knowledge which can be applied logycally in solving different problems.
Thusthey alsorealiseitsimportanceinreal life. Effort has been made to make the M athemati cs textbook
attractivefor thelearnersby including agood collection of pictures.

Inthe Primary and Upper-Primary leve if theknowledge construction of thelearnersisproper, thenas
thelearnersgrow up to the Madhyamik level they can construct knowledgefast. Following the concept of
Nationa Cevel Curriculum Framework the burden of syllabushasbeen diminishedinthe Primary level but it
hasbeen gradually increased in the Upper Primary and Madhyamik level. Besides, to commensuratewith the
gyllabusof Mathematicsin classX| there has been changesin the mathematics syllabusfor class| X.

Thetextbook at the M adhyamiklevel hasnot beenloaded with information, intricate cal culationsand for
solving problems. Instead it providestalesfromthelearners’ known areas of knowledge, hands-on activities,
solving problemsthrough smplecal culationswhich necessitatesin red life thereby making thetextbook burden
freeand enjoyable.

® Quality Education

According to therecommendations of RashtriyaMadhyamikSikshaAbhiyan (RMSA) it ishoped that
thereisno incompl etenessin the knowledge building of thelearner onany topicand asoinitsapplication. In
other wordsit ishoped that the teacher would take care that the learner would reach the level of learning
competency of that lesson. For example after devel oping the concept on Profit and L ossthrough problems
related to percentage of profit, percentagel oss, percentage of rebate, cost price, selling price, marked price
etc. every student can solvedifferent problemshersel f/himself or they themselvescan sdect problemsfromred
lifeand solvethem.

® Equity

Theteacher should be careful that in courseof discussion onatopicwhilenarrating ataleor of aproblem
thereisno referenceto any discrimination (gender, economic etc.).

® Values

The objectivesof formal school education areto devel op knowledge and on the other hand to makethe
learners socially responsible and truecitizens of our nation. That is, she/he should not be acitizen separated
fromthesociety.

Hence, invariouslessonsof thetextbook efforts have been madeto devel op values of different typesthrough
anecdoteslike* Planting of treesprogrammeé’ (for reducing environment pollution), * Celebration of birth anni-
versary of famouspersondities’ (knowing about them and their adviceto becomehonest, truecitizen), ‘Let's
sharethefood equally’ (living loneisnot life), ‘ Going to the market with grandfather’ or ‘ Let’'sgotoaunt’s
place or Let’sgotovillage house' (mainting good social and family relationship) etc.



® General ideaof thetextbook

Every lesson of the Mathematicstextbook has started with afamiliar environment of thelearner. Itis
followed with innumerable hands-on activities so that thelearnerstake part actively to get aninitia ideaof the
lesson and feel the need of thelesson. Along with the hands-on activitiessome problemsof red lifeareaso
provided so that they canlogicaly solvethe problemson the basisof the concept devel oped through hands-on
activities. After that, in order to construct knowledge certain nomenclature and symbols of mathematicsare
provided at proper place. All the possible areas of learning in that lesson are provided so that thelearnerscan
eadly and perfectly understand the topicto form knowledge. Findly, problemson critica thinking and solutions
on abstract problemsarea so given. It isto be noted that modern education isnot result oriented; it isProcess
and Product based. Hence, in thetextbook emphasi s has been given on methodol ogy.

In short, the book deal swith devel oping concept of alesson through familiar knowledge, redizingthe
necessity of thelesson, devel oping logical concept through hands- on activities, developing anaytical skill by
solving smpleproblems, devel oping the skill to uselogic by solving complex problemsand finaly manifestation
of absolutelogic by solving abstract problems of mathematics.

In spite of all these, the textbook isonly asingletool of learning. Infact, it isnot possibleto make
learner-centric educationjoyful for studentsin al schoolsacrossthe state with asingletextbook. But unfortu-
nately, in our country textbook iscons dered to be the only means of education. (“ The present day classroom
practices, inamost al schoolsof the country, totally dominated by textbook. .. Thetextbook emergesasthe
singlesolutionto all these problems.” —Nationa Curriculum Framework 2005, Position paper 2.3, Articleno.
4.2.5, pageno. 37). Hence, itishopedif theteachersof al schoolspreparedifferent typesof TLMs(including
anecdotes) and various problems beyond thetextbook, with respect to the quality of studentsof their respec-
tive schools, then teaching-learning would betruly joyful and the quality of educationwould be enhanced.

® Support accordingto specificrequirement and gradual withdrawal of support

Thetextbook has been so designed that thelearners can themsel ves construct knowledge and take help from
their teacher when required.

® Anecdotesat lessonintroduction followed by hands-on activity

If an abstract concept of mathematicsisintroduced at the very outset of thelesson, it isobserved that math-
ematicsbecomesaphobiafor most learners.However, if alesson of mathemati cs beginswith an anecdoteon
the problem of redl life, thelearnersare able to understand the necessity of the lesson and so mathematics
ceasesto becomeasubject of phobia. Rather it becomesan interesting subject. Besides, most learnersloveto
play, sothey areinvolved in various hands-on activitieswhich help them to develop logical construction of
knowledge.

But thisdoes not mean that in classroom transaction alesson should aways be started with the anecdote or
activity includedinthetextbook. It isexpected that theteacher will start thelessonwith an anecdoteor red life
problem of her/hisown considering the geographica, cultural position of the school and thusmaking thelesson
attractiveand interesting.



® Empty spacesin the pagesof the textbook

If alearner reads and understands every page of the textbook and is able to construct knowledge
logicaly, she/hewill beabletofill uptheempty spaces. The spacesare provided to assesswhether thelogical
thinking of thelearner isdevel oped gradually. Besides, spacesare also provided so that thelearner readsthe
textbook from thefirst pageto thelast page. Thus, abook of mathematics does not mean abook to solve
problemsin the section Let uscal culate. The concept of reading amathematicsbook hasalso to be devel oped.

Different branches of mathematicsare not clubbed together.

In thetextbook after asequence of chapterson arithmetic thereisachapter on agebrafollowed by a
chapter on geometry, then statistics after that on algebra.

Thereasonisdifferent branches of mathematics often has connection with each other. For example,
after acquiring the concept of areaof atrianglein geometry if thelearner devel opsthe same concept of areaof
atrianglein mensuration, then thewill be ableto devel op the concept in two branchesand shefhewill beable
to proveit correctly. Hence, the chaptersare arranged in thismanner.

o Different branches of Mathematics are not clubbed together

Inthetextbook after asequence of chapterson arithmetic thereisachapter on algebrafollowed by a
chapter on geometry, then statistics after that on algebra.

Thereasonisdifferent branches of mathematics often has connection with each other. For example,
after acquiring the concept of areaof atrianglein geometry if thelearner devel opsthe same concept of areaof
atrianglein mensuration, then thewill be ableto devel op the concept in two branchesand shefhewill beable
to proveit correctly. Hence, the chaptersare arranged in thismanner.

® Multiplechoicequestionsand Short answer typequestions

If thelearnersare ableto devel op aconcept of alessonlogicaly, they canthink and expeditioudy work
out the solution of aproblem. Hence, multiple choice questions and short answer type questionsare provided
inthetextbook at the end of every lesson

® Open Ended Question

When various solutionsarefound for the same question on mathematicsdueto varied andytica thoughts
and applicationsofdifferent learners, then such questionsare called Open ended. Remembering aparticular
information or re-execution of aparticular skill isnot enough to answer thesetype of questions. Whether the
learnerswere ableto construct their knowledge could be easily assessed in classroom with the help of Open
ended questions. For thisreason Open ended questions areincluded in thetextbook

® |CT based education

According to therecommendationsof RashtriyaM adhyamikSikshaAbhiyan (RM SA) for concept devel -
opment on atopic of mathematicstheuse | CT (Information and Communication technol ogy) along with other
TLMsby theteacherswould help thelearnersby making the abstract concepts of mathematicsto concrete
onesand so learning becomes enjoyable. Inthisrespect theteachersmay refer to somewebsitesand demon-
strateto thelearnerswhenitispossible.



Addressing Naive Concept

Some naive concepts of thelearnersareto be heeded with much care. They haveto be advised that their
notionisto someextent correct but it hascertain flaws. They haveto befacilitated to modify such naiveideas
into appropriate concepts. Thismethod requiresthree steps:

(i) Catch

e Thenaive concept of the learners should not be promptly changed; rather they should be
alowed to expressthemsel vesand their queries should be carefully listened.

e  Thelearnersshould be encouraged tointeract among themselves. Their discussion should be
attended carefully.

(ii) Challenge(to contradict and present problemsinitiatinginterest)
e Logica explanation should be asked fromthelearnersfor substantiating their naive concept.
e  They should be encouraged to expresstheir opinionsbased onfacts.
(iif) Change(tofacilitatein devel oping concept by replacing naiveideas)
e  Doubtsshould be generated among their minds about such naive conceptsand thereby they
should be guided towards proper concept.
e  They should beencouraged to apply the proper concept for solving problems.

e  They should be encouraged to implement their newly changed concept for solving real life
problems.

For example, while solving problems on equation anumber changesitssign by transposing. Thisnaive
concept often leadsto errorslikethefollowing:

3+2x=9
2x=9-3
2X=6
X=6-2

= Xx=4

U 4y

There should be discussionwhy this processiswrong and thereason behind it. By the application of the
axiomsof real numbersthelearners should be hel ped to devel op proper concept gradually.



Syllabus

Real Numbers:

(1) Concept of natural numbers, whole numbers, Integers, Rational Numbers, Algebric numbers.

(i) Conversionof rational numbersto decimal number

(i) Representing real numbersonthenumber line.

(iv) Addition, Subtraction, Multiplication, Divison of real numbers.

(v) Concept of theaxiomson real numbersand solution of smplepractical problemsusing that axioms.

L awsof Indices

(i) Concept of base, index, root, power.

(i) Concept of index asintegers, fractions.

(i) Fundamentd lawsof indecesand their applications.

(iv) Equationand ldentity onindices

Graph

(i) Concept of rectangular cartesion planeand co-ordinates.

(i) Concept of co-ordinatesof point and represent it on cartesion plane.

(iii) Concept of linear equationswith one variable and two variablesand the drawing of their graphs.

(iv) Solutionof linear s multaneousequationsby graph. Concept of one solution, many solutionsand no
solution.

Co-ordinategeometry (Distancefor mula)

() Concept of theformulaof distance between two pointson acartesion planeand itsapplication.

Linear simultaneousequations(with two variables)

(1) Solution of liner simultaneous equations (Elimination, Comparison, Substitutionsand cross-
multiplication method.

(i) Solutionof practical problemsof linear smultaneous equation.

Propertiesof parallelogram

() Concept of quadrilaternd, trapezium, paralelogram, rectangle, square and rhombus.

(i) Oppositesidesand oppositeanglesof aparallelogram are equal and each diagonal dividesitinto
two congruent triangles—yproof

(i) Thediagonasof aparallelogram bisect each other. —proof

(iv) If theoppositesidesof aquadrieatera are equa then the quadrilateral isaparallel ogram—yproof.

(v) If theoppositeanglesof quadrilatera areequa thenthe quadrilateral isaparallelogram—proof.

(vi) If apair of opposite sides of a quadrilateral are equal and parallel then the quadrilateral isa
parald ogram—proof.

(vii) If thediagralsof aquadrilateral bisect each other thenthe quadrilatera isaparallel ogram—proof

(viii) Applicationsof the above statements.

Polynomials:

() Concept of polynomiasof oneor morethan onevariables

(i)  Concept of addition, subtraction, multiplication and division of polynomials

8



8.
9.

(i) Concept of functionsfrom polynomial

(iv) Concept of zero of polyamiads

(v) Remaindertheorem

(vi) Factor theorem

(vii) Concept of zero polynomia

(viit) Application of each of the above concepts

Factarisation : &-b? a + b3, &—Db?, a*+b*+c*-3abc, vanishing method

Theoremson transvar sal and mid-point :

() Theline-segment joining the mid-pointsof any two sidesof atriangleisparalled to and half of the
third sde—proof.

(i) Thestraight linedrawn through themid-point of aside of atriangle paralleled to second side bisects
thethird side and theintercept thus obtained from the paralleled straight line by two sides of the
triangleishalf of the second side—proof.

(iii) If thelengthsof theinterceptsmadeby threeor more pardld straight lineson atransversa areequal,
then thelengths of theintercepts made by them on any other transversal will also be equal—No
proof isrequired, only verification

(iv) Application of theabove statements

10. Profit & Loss: Concept and application of Cost-price, selling-price, Profit, Loss, Marked price,
percentage of profit andlosson sdlling-price, Discount, Equivalent discount etc.

11. Satistics:

(i) Concept of tabulation of data.

(i) Concept of formation of frequency distributiontable,
(i) Concept of cumulativefrequency.

(iv) Congtruction of Histogram.

(v) Construction of frequency Polygon.

12. Theoremsinvolvingarea

Concept of theAxiom :Areaof arectangle =length x breath

(i) “Paraldogramson the samebase and between the sameparalel areequal in area” —proof

(i) Paralelogramsontheequal basesand between the sameparallelsareequal inarea. [Corollary]

(i) Areaof aparallelogram = Baseof theparalelogram x Height [Corollary]

(iv) If atriangleand aparallelogram are on the same base and between the sameparallels, the areaof the
triangleishalf that of the parallelogram. — Proof

(v) Areaof atriangle=%2x Base x Height [Corollary]

(vi) Triangleson the same base and between the same parallelsare equal in area— Proof.

(vii) Triangleson equal basesand between the sameparallelsareequd inarea. [Corollary]

13. Construction : Construction of aparallelogram equal in areato atrianglewhoseoneangleisgivenand
itsapplication.
14. Construction : Congtruction of atriangleequal in areato aquadrilateral and itsapplication.

9



15. Determination of theperimeter and areaof atriangleand quadrilateral :
(i) Determination of the perimeter and areaof atriangle. Concept of Heron'sformula. Applicationin
practical problems.
(i) Determination of the perimeter and areaof Rectangle, Square, Parallelogram, Rhombus, Trapezium
and applicationin practical problems.
16. Circumferenceof Circle: Ditermination of the circumferenceof circle. Concept of  and solution of
practica problemsusing theformulaof circumferenceof circle.
17. Concurrent : Theoremson Concurrence.
(i) Theperpendicular bisectorsof thesidesof atriangle are concurrent. — Proof. concept of Circum
centre, Circumradius, Circumcircle.
(i) Theperpendicularsonthesidesof atrianglefromitsopposite verticesare concurrent — Proof.
(i) Theinternal bisectorsof theanglesof atriangle are concurrent. — Proof. Concept of in-centre, in-
radiusandin-circle.

(iv) Themediansof atriangle are concurrent. Proof. Concept of centroid and centroid divideseach
memedianintheratio2: 1.
(v) Applicationsof theabove Statements.

18. Areaof Circle: Concept of theformulaof theareaof acircular region, concept of theformulaof the
areaof Sector of aCircleand Solution of practical problems.

19. Co-ordinate Geometry : Concept of the determination of formulaof coordinates of apoint whena
Straight line Segmentisdividedinternaly or externdly inagivenratio.

20. Co-ordinate Geometry :
(1) Areaof triangular regionformed by three points.
(i) Areaof quadrilateral shaped regionformed by four point.
(i) Conditionof collinearity of three points.
(iv) Determination of thecentroid of atriangle.
21. Logarithm:
(i) Necessty
(i) Definition
(i) Concept of Common Logarithm and Natural Logarithm.
(iv) Propertiesof Logarithm
(v) Applicationof Common Logarithm
Addenda: (Not for Evaluation)
22. Concept of Set theory.
23. Concept of Probability theory.

10



SELECTED LEARNING AREAS, KNOWLEDGE CONSTRUCTION
AND LESSON FRAMEWORK

Topic: Real Numbers
Sep 1:Learning areas of the students

The students will be able to identify different types of real numbers like natural numbers, whole
numbers, integers, rational numbers, and irrational numbers and they will be able to understand that all
these numbers are real numbers. They will learn that natural numbers are required for counting and
what type of real numbers are needed for measuring length.

| Methodology |

The studentswill be given Activity sheets. They will answer the questions by working in groups.
The answers of one group will be assessed by the other group and their comments will be given to the
teacher. The teachers will try to understand whether the students have understood the concept on the
basis of the answers and the comments given the students and thereby will facilitate the students to
develop their knowledge.

[ Worksheet - 1 |

1. Observe and answer:

There are different types of real numbers given in the following picture. Observe the picture care-
fully and answer the following questions:

i)  Write anatural number that is greater than 10.

i)  Write awhole number that isless than 1.

1ii) Write four integers which are
not natural numbers.

Iv) Write seven rational numbers
which are not integers.

v) Write seven real numbers
which are not rational numbers.

2. Write whether the followings are 12 0
True or False: (oneis shown) e @

1) All natural numbers are 0. /N )N
integers. (True)

i) Allintegersarerationa | | | Natural Numbers
numbers. Whole Numbers

iii) All rational numbers are real Integers
numbers. Rational numbers

iv) All irrational numbers are real numbers. 0.020020002.....

v) All real numbers are rational numbers.

vi) All real numbers are natural numbers.

vii) All rational numbers are integers. Real numbers
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viii) All irrational numbers are integers.
iIX) Oisarea number.

X) lisarea number.

xi) -lisarea number.

xii) Oisarational number.

xiii) 1isarational number.

xiv) Oisan integer.

xv) -lisaninteger.

xvi) O isanirrational number.

3. Fill'in theblankswith words‘natural’, ‘whole’, ‘integer’, ‘rational’, ‘irrational’ and ‘real’:
(oneisshown)

1)  Number 7 isareal number, arational number, an integer, anatural number but not an irratio-

nal number.

i)  Number -100 is neither a number nor a number but it isan
and also a number.

iii) Number 3 isneither a number, nor a number nor an butitis
a 5 number and also a number.

iv) Number 2.37 isa number and also a number but it is neither a
number, nor an number nor a number.

v) Number5Sisa number, a number, an ,a number but
itisnot an number.

4. |dentify the correct answer:

1)  Thelengths of the two adjacent sides containing the right angle of aright angled triangle are
1 cm. and 2 cm. respectively. The numerical value of the length of the hypotenuse of the
triangleis
(a) an integer (b) anatural number (c) arational number (d) an irrational number

i) The length of one side of asquare is 1/42 m. The numerical value of the area of the square is
(& aninteger (b)anatural number (c) arational number (d) an irrational number

Sep 2.

L earning areas of the students

1)  They will learn to plot the rational numbers on the number line.

i) They will learn to plot arational number between two rational numbers on the number line.

1ii) They will learn to plot infinite number of rational numbers between two rational numbers on
the number line.

iv) They will learn to plot irrational numbers like v2, \3, V5 on the number line.

v) They will learn the method to plot irrational number between two rational numbers on the
number line.

The teacher will help the students to learn the concepts. Worksheets are to be provided to the students
and the teacher will try to assess whether the students have understood the concepts

12



Worksheet - 2

(For placing numbers on the number line 0 and 1 are to be plotted on the number line soon after the
straight lineis drawn.)

1 )
i)
2. 1)
i)
iii)
Sep 3
)
i)
iii)
V)

Plot the numbers 1/4 and -1/2 on the number line by using compass.

Explain with reason that there are infinite rational numbers between 0 and 1.
Plot the numbers v2, Y3 and V5 on the number line by using compass.

Explain with reason that there are infinite irrational numbers between 0 and 1.

Plot the numbers -V6, -8 and -\11 on the number line by using compass.

Learning areas of the students

Learning to express avulgar fraction into decimal.
Learning to express some irrational numbers into decimal.

L earning about thetypes of vulgar fractionsthat become terminating decimalswhen expressed
into decimals and also about the types of vulgar fractions that become recurring decimals
when expressed into decimals.

Irrational numberswhen expressed into decimals become non-terminating and non-repeating
decimals.

The teacher will help the students to learn the concepts. Worksheets are to be provided to the students
and the teacher will try to assess whether the students have understood the concepts.

1 )
i)
Sep 4.
)
i)

Worksheset - 3

Express the following vulgar fractions 17/2, 17/5, 17/20, 17/6, 17/14 into decimals and say
which of them are terminating, recurring

Express the following irrational numbers 3, v11and v7into decimals and say which of them
finite/infinite, recuring/non-repeating.

L earning areas of the students

The concept of different laws followed by the real numbers with respect to addition and
multiplication like Associative law, Commutative law and Distributive law etc.

The different laws followed by real numbersin respect to = and < sign.

The teacher will help the students to learn the concepts. Worksheets are to be provided to the students
and the teacher will try to assess whether the students have understood the concepts.
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Worksheet - 4
1. Writewhether thefollowingsare Trueor False: a, b, careany threereal numbers:

i) a=b,b=c =a=c

i) a<b,b<c=a<c

iii) a=b = a+c=b+c

iv) a<b —a+c< b+c

v) a=b = axc=bxc

vi) a<b and0O<c . axc<bxc
vii) a<b = axc<bxc
vii)a<b, b=c= a=c

iX) a=b, b<c = a=c

X) a<b = ax0 <bx0

2. Put (v') sign besidethecorrect and (x) sign besideincorrect ones. a, b, carethreereal numbers.
Explain with exampleswhich areincorrect. (oneis shown)

i) at+b =b+a

ii) a—b=b-a x (eg,5-3%3-5)
i) axb=bxa

iv) atb=b+a

v) a+(b+c)=(a+tb)+c
vi) a—(b-c)=(a—-b)-c

vii) ax(bxc)=(axb)xc
vii)a+ (b+c)=(a+h)+c
IX) ax(b+c)=axb+axc
X) a+(bxc)=(a+c)x(b+c)
xi) a+0=0+a

xii) a+1=1+a
xilijax1=1xa
xiv)a+(—a=(-a+a=0

XV) aX%:%xa =1, whena=0

14



L earning methodology : 5E mode

Topic: Real Numbers

Engagement

/LN

Ellaboration=2 Evaluation €= Exploration

AN

Explanation

Seps

Examples

Engage : [Generate interest]
To encourage the need of
different real numbers

For instance, explaining the importance of all types o:l
numbers , from natural number to irrational number fo
counting and measurement , with the help of examples

Explore:
[Establish relationship and understanding]
To explore the relationship of different
kinds of real numbers

For instance, (i) creation of negative integer due to the
subtraction of two natural numbers;(ii) creation of ra-
tional number due to the division of two integers (divi-
SOr isnon- zero)

Explain :
[Communicate new understanding]
To understand the rulesfollowed by therea
numbers with respect to addition, subtrac-
tion, multiplication, divisionand <, >, = etc.

For instance, atb = b+a,
a(b+c) = ab+ac,
a=b = atc=b+c, a=b = ac =bc;
anda>b,c>0
= ac>bc etc.

Extend/Elaborate : [Apply new learning
to anew or similar situation]

To be ableto apply the understanding
about real numbersin problem solving

For instance, solution of the equation
X+3 = 2(X+5)

= x+3 = 2x+10 [Distributive law]

= —2X+X+3 = 2x+2x+10

= —x+3=0+10

=—Xx+3=10

= —Xx+3-3=10-3

=>x+t0=7

=>-X=7

=D.(-x) =1 .7

=>X=—7

Evauate:

[Apply within problem situation]
To be able to apply the concept of
real numbersin overcoming various
real life problems

For instance, Hari’s profit is Rs. 5 more than of mine.
If Rs. 3isadded to my profit then it becomes double
the sum of Hari’s profit. Let’s calculate my profit.
(Learning to solve by forming Linear equation)

(In thiscase my profitisRs. -7, that ismy lossis Rs.7)
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Topic

L INEAR SIMULTANEOUS EQUATIONS (TWO VARIABLES)

Syllabus
(1) Solving simultaneous equations by graph (ii) Nature of solving simultaneous equations
(iif) Solving simultaneous equations (iv) Solving real life problems of
by algebraic method simultaneous equations
Key words
(i) Linear ssmultaneous equations (if) Graph of simultaneous equations
(i11) Solving simultaneous equations by graph  (iv) Solvability of simultaneous equations
(v) Solving by elimination method (vi) Solving by comparison method
(vii) Solving by substitution method (viii) Solving by cross-multiplication method

Previous Knowledge

(i) Equations (ii) Graph (iii) Co-ordinates (iv) Cartesian plane (v)Abscissa (vi)Ordinate (vii) x- axis
(viii) y-axis (ix) algebraic expressions (x) algebraic equations (xi)solution of one variable equations

L ear ning Competency [LC]
Developing concept of Linear Simultaneous Equations
Developing concept of solvability of Linear Simultaneous Equations and number of solutions
Developing concept of Linear Simultaneous Equations through graph

Developing concept of common solvability from the ratio of the co-efficients of Linear
Simultaneous Equations

Developing concept of solutions of Linear Simultaneous Equations by the method of
Elimination

Developing concept of solutions of Linear Simultaneous Equations by the method of
Comparison

Developing concept of solutions of Linear Simultaneous Equations by the method of
Substitution

Developing concept of solutions of Linear Simultaneous Equations by the method of
Cross multiplication

Developing concept of the application of Linear Simultaneous Equationsin real life problems
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LINEAR SIMULTANEOUS EQUATIONS (TWO VARIABLES) — LESSON FRAMEWORK

Identification of axis, quadrant, S
co-ordinatesin graph paper

v

Plotting co-ordinates in graph paper

L
Construction of straight line

segment in graph paper
N2
Linear equation of one || Linear equation of
variable two variables

v

Linear equations N
(with one variable, two variables)

\2

Linear simultaneous equations

\V/

Graph of linear simultane
< .
ous equations

N2

Relation between
different graphs
N2

Consistency of common
LC2 | & |solutionof linear simul-[>
taneous equations and
concept of number of
solutions

v

Solution of linear
LC-3 [& | simultaneousequa- | Worksheet 5
tions using graph

v

Worksheet 1

— |  Worksheet 2

Worksheet 3

LC-1

Worksheet 4
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Relation of the ratio of the
coefficients of the same variables
and the constants

N2

Inference regarding the solutionof || \worksheet 6
the simultaneous equations

v

Concept of consistency of the common
LC4
< solution of simultaneous equations 2 ez g
Solution by the method

Lcs € of elimination —>|  Worksheet 8

N%
LC-6 [& |Solution by the method of | — Worksheet 9

comparison
N4

LC-7 & | Solution by 'the.method -> Worksheet 10
of substitution

N2
Solution by the method
LC8 | & o cross-multiplication >

\Z

Worksheet 11

Lco | Application of the solution of simulta- > Worksheet 12
i neous equationsin real life problems

Vv

Worksheet - Multiple
choice questions

18



Activity Skill Matrix

Activity Topic of Activity Skills to be developed
Worksheet - 1 | dentification of axes, (i) Concept of geometry
guadrants and co-ordinates (i) Construction
(iii) Concept of Cartesian plane
Worksheet - 2 Plotting of co-ordinatesin graph | (i) Concept of geometry
paper and construction of (if) Concept of construction in
straight line segment graph paper
Worksheet - 3 Elementary topicson Linear (i) Knowledge of Linear
simultaneous equations simultaneous equations
(i) Idea about what is linear
Simultaneous eguations
Worksheet - 4 Graph of simultaneous equations | (i)Concept of Cartesian plane
(ii) Concept of geometry
Worksheet - 5 Solution of simultaneous (i) Construction of graph
eguations through graph (i) Solution through constructions
in graph
Worksheet - 6 From therelation of theratioof | (i)Application
the co-efficients of
the same variables and the
constants in simultaneous
eguations and the algebraic
expression of solution
Worksheet - 7 Solvability of common solution | (i) Knowledge of simultaneous
of simultaneous equationsin equations
respect to theratio of the (i) Concept of simultaneous
coefficient of the variables of equations
the simultaneous equations (iii) Application
Worksheet - 8 Method of Elimination (i) Concept of the word Elimination
(ii) Skill of calculation
Worksheet - 9 Method of Comparison (i) Concept of the word Comparison

(ii) Skill of calculation
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Activity Topic of Activity Skillsto be developed
Worksheet - 10 Method of Substitution (i) Concept of the word
Substitution
(ii) Skill of calculation
Worksheet - 11 Method of Cross multiplication | (i) Concept of the word Cross
multiplication
(ii) Skill of calculation
Worksheet - 12 Real life problems (i) Formation of simultaneous
equations
(ii) Concept of solution
Worksheet— MCQ All chapters (i) Skill of logical knowledge
construction
Workshest - 1
Name of the student: Roll no.
Tick (\)in the correct box: (oneis shown)
Co-ordinates
of the point Position
First quadrant | Second quadrant| Thirdquadrant| Fourthquadrant | x- axis | y-axis
1. (0,5) \
2.(-2,5)
3.(-2,-5)
4.(2,5)
5.(5,0)
6(-5,0)
7.(-5,-7)
8.(10,10)
9.(5,5)
10.(0,0)
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Worksheet - 2

Name of the student: Roll no.

1. Plot the pointsin the graph paper:

() (1,2 (i) (2, 5) (iii) (5,-5) (iv) (50)
(v) (0, 7) (Vi) (=7, =7) ii) (7,8) (viii) (5, 5)
AV
' ) >,
vy

2. Write the co-ordinates of the points given in the graph:

o C ~G ~B
Ay \ ) OJ
[4n) Pan 3.5)
g O A
<= ® ® >
NI m N
Va t: \'D)
7D\
\\))
VvV
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3. Plot the pointsin the graph paper and draw the line segments:
(i) A:(57), B:(-5,5) C:(2,3
(V) D:(5,0), (VDE:(0,7) F:(-2,-5
AB, BD, EF, CD, DF Draw the straight line segments

AY

Y
J
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Name of the student:

Worksheet - 3

Tick (V) in the correct box: (oneis shown)

Roll no.

Linear equation

Onevariable

Two variableg

Variable(s)

Co-€ff. of x

Co-eff. of y

1.5x+3=10

2 _
3.=x+3=10

4.x+y=15

5.8x + 10y = 86

6.5x =7y

7.42X+7y =3

8.7x +8=3x

9.8x-5=0

X, Y

10.—2x -5y =10
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Worksheet - 4

Name of the student: Roll no.

1. Answer the following questions form the graph:

AY
Graph of the equation
NP ® ™
AN 4x +5y =20
A
"
\\\
\\
AN
A N
c
N
VY

() Write the co-ordinates of the pointsA, B, C
(if) Write two solutions of the equation 4x+5y=20
(iii) Write how many solutions do you find for the equation 4x+5y= 20

2. Inthe graph draw the following simultaneous equations and write the rel ation between the graphs of
the equations in each case:

(i) x+y=20, 10x + 5y =140
(i) 2x +3y =28, 4x + 6y =56
(i) 3x +5y =12, 3x +5y =20
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Wor ksheset - 5

1.Draw the following simultaneous equations in the graph paper and find out the common solutions:
(i) 2x+3y=7,3x+2y=8
(i) 7x+3y=42, 21x+9y =42
(i) p—g=3, 8p—-8q=5

Workshest - 6

1. Find out the ratio of the coefficients of the same variables and constants in the given pair of
eguations and state whether the lines of the graphs will be parallel, intersecting, or coinciding:

(i) 4x—-3y=6 (i) x+y=0
4y —-5x=-7 X—-y=2
(i) 2x+3y=10 (iv) 4x+3y=1
S5x+4y =11 4x + 5y = 13
Worksheet - 7

1. Examinethe consistency of the following simultaneous equations.

(i) 4x+3y=20 (i) 2x+3y=10
8x + 6y =40 Sx+4y =11
(i) p—q=3
3 3
Worksheet - 8

1. Solvethefollowing simultaneous equations by the method of elimination:

(i) x+y=—4 (i) x+y=3 (iii)§+§:8
3x—5y=—1 _3x+2y=1 6 4+5=-13
y X
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Worksheset - 9

1. Solve the following simultaneous equations by the method of comparison:

: N 4 6
(i) 4x -3y =23 (i) p=3 +q_4—5 (i) x-y=3
5 3 X_ .y
3X+4y:ll m T:]T4:1 +3:67
Wor ksheet - 10

1. Solve the following simultaneous equations by the method of substitution:

(i) 2x-y=3 (i) x+y=7 (i) -3x+2y=5
4x+y=3 2X—-3y=9 4x +5y =2
Worksheet - 11

1. Solve the following simultaneous equations by the method of cross-multiplication:
4
(i) 3a+4b=43 @i)  5Sx+

Yy
2a+3b=11 ax+ 3 =5
y

Wor ksheet - 12

1. Answer the following questions:

i. Shubhodeep will write atwo-digit number and sum of the two digits will be 11. If 63 is added
to the number the two digits interchange their positions. Let’s form the simultaneous equation
and solveit. Also find out the two digits number.

ii. Last year in the Bakultala Panchayat el ection Rahulbabu and Sanjaybabu were candidates.
Rahulbabu defeated Sanjaybabu by 75 votes. If 20% people who voted in favour of
Rahulbabu had cast their votes for Sanjaybabu, then Sanjaybabu would have won the election
by 19 votes. Form the simultaneous equation and work out how many votes each of them got.
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WORKSHEET: MULTIPLE CHOICE QUESTIONS

1. Multiple Choice Questions (MCQ)
(i) The two equations 8x+5y=11 and 3x-4y=10 have—

@ aunique common solution  (b) infinite common solutions

(© no common solution (d) two unique common solutions
(if) The two equations 5x+8y=12 and 10x+16y=24 have—

@ aunique common solution  (b) infinite common solutions

(© no common solution (d) two unique common solutions
(ii1) The two equations 3x+7y=20 and 6x+14y=30 have—

@ aunique common solution  (b) infinite common solutions

(© no common solutions (d) two unigue common solutions
(iv) The common solution of the two equations 4x+3y=25 and 5x-2y=14 is—

€) x=4,y=3 (b) x=3, y=4

(© x=3,y=3 (d) x=4,y=-3

(v) The number of common solutions of the two equations is—
€) 0 (b)1 (c)infinite (d)none of these
(vi) The two equations x+2y-4=0, 2x+4y-12=0 will be graphically presented as—
(a) two straight linesintersect with each other (b) two parallel straight lines
(c) two straight lines coincide with each other (d) al of these
(vii) Thetwo equations Px+3y+1=0, 2x+y+3=0 will have only one common solution if—
€) P=6 (b)P=6 (c)P=3 (d)P=3
(viii) The number of common solutions of the two equations x=0 and x=-5 is—
(@) one (b) two (c) infinite (d) none of them
(iX) The number of common solutions of the two equations X=5, y=-5is—
(@) one (b) two (c) infinite (d) none of them
(x) To have a single common solution for the two equations, rx—y=2 and 6x—2y=3, the value of r

should be—

@r=3 (b)r<3 (c)r=0 (d)r=0

(xi) The graphically presented line for the equation 2x+3y=6 is parallel to straight line whose
equation is—
(@ 2x+3y=6 (b)2x+3y=12 (c) 4x+6y=12 (d) x+3y=12

Theteacher will form groups and make the students solve the worksheet in groups. The answer sheet of

one group will be assessed by other group who will present their opinion on it. In thisway the teacher
will understand the cognitive level of the students and then facilitate them in knowledge construction.
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Topic: MEASURING THE AREA AND PERIMETER OF ATRIANGLE

Sage- 1
previous °
knowledge o

Learning Competency e
(Skillsto be developed

Concept of different types of triangle

Constructing different types of triangle and knowing their respective
names

Making different types triangular shapes by cutting paper
Marking the height of atriangle with respect to its base
Concept of Pythagoras theorem

Constructing theformulaof the areaof atriangular region from the con-
cept of the area of arectangle

by thelearners) (Areaof arectangle= length x breadth, thisis an axiom)

Calculating the height of a triangle with respect to its base by folding
the paper and measuring with ascale

Calculating the area and perimeter of atriangular region by measuring
the length of its sidesusing ascale

Application of Pythagoras theorem

Calculating the height and area of different triangular regions on the
basis of the length of the sides (without using the scale)

Work Sheet-1
Q. 1. Completethetable: (oneisdone)
Plane geometrical figure Name of thefigure Base of theHeight with respect
given figure tobaseof the
given figure
a) Equilateral triangle AC Height BD with
respect to base AC
b)
c)
d)
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Q. 2 Different instances of application of area:
() Measurement of the area of atriangular shaped park (ii) (iii)

Q. 3 Write the name and length of a base of the given A ADC. Q.4. Write the length of side PR of the
given right angled triangle.

A f ¥ 1

] I /,—]
M c R

4Cm
The teacher will form different groups of students and engage them in group for working out the

worksheets. The worked out worksheet of one group will be assessed by the other group and will
express their opinion to the teacher. In this way the teacher will understand how much knowledge
has been constructed and will facilitate them likewise.

3cm

© 3cm

B

Sage- 2
Task Framing and Execution of Task . The students will draw different types of trian-

Measuring the area and perimeter of gles on white page.

different triangular regions . They will cut triangular shaped figures using
scissors, measure the length of their sidesusing a
scale and write them. They will calculate the
perimeter of the triangles and know the reason.

. They will write the heights of the triangle by
folding the papers and measuring them.

. They will calculate the area of the triangle with
respect to the measurement of itssidesand heights
of thetriangle. They will notice that in each case

the area remains same.

Method of calculating the height o Anequilateral triangular page istaken wherethe
and area of an equilateral triangle length of sideisacm.

if the length of the sides are o At firgt, fold the page and draw the height. The
known. (Without using scale) learner will know that the height of atrianglebisects

the base equally. Then they will know the reason.
ﬁ o Measure the height of the triangle with respect to
Pythagoras theorem and know the reason.
o Work out the area of the equilatera triangular
region and know the reason.

acm

Explore the relation of the length of
sideof the equilateral triangle with . Supposing the side length is ‘@ unit they will
explore therelation between length of the side of
the triangle with the height and area of the trian-

gle and know the reason.

the height and area of the triangle.
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The method of calculating the height
and area of anisoscelestriangleif the
length of the sides are known (without
using scale).

§/\%
< el
acm

Exploring therelation of the height and
areaof isoscelestrianglewith thelength
of its sides.

If the length of the sides of any triangle
are known then the area of the triangle

can be calculated and the useful ness of
Heron's formulawill berealized. Now,

the height of the triangle will be
calculated by taking any side asthe base

of thetriangle.

Application of the concept of
areaof atriangular region

Sage: 3
Work sheet - 2

Q.1.. Tick (v') the correct answer:

° The length of equal sides of anisoscelestriangle
are supposed to be ‘b’cm each and the third side
is‘a cm. Theareaof such anisoscelestriangleis
taken.

. The area and height of the unequal side of the
isoscelestriangular region will be calculated like
the equilateral triangular region.

o Supposing thelength of each equal sideof anisos-
celestriangleis ‘b’ unit and the third sideis‘a
unit, the relation of the length of the sides with
the height and areaof thetrianglewill be explored
and thereason is learnt.

o The formulaisto be worked out with the help of
the teacher and the reason is learnt.

In the given figure the length of QR, PR and MN of the
rectangular land is 18 m,30 m and 5V10 m respectively.
If PN=SN, then calcul ate the area of theregion PQMN.

P "
2
18 m

(i) If Rs. 1000 per metre has to be spent to build up awall around the

park of the given picture, the total expenditure will be— 2

)
(a) Rs.72000 (b) Rs. 7200 (c) Rs. 13000 (d) Rs. 130000 2 Park

60m
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(it) Inthefigure given below the length of each side of an equilateral triangle ABC is20 cm. BD=DC
and DE 1 AB, so the length of DE is—

(a>4 v3><20 cm. (b) Va><(20) cm. (©) % 2 Va><(20)2cm (d)—x st 20 cm.
A

B D C

(iii) If the area of aright angled isosceles triangleis 18 sg. cm, then the length of the hypotenuse of
the triangleis—

(a) 9V3cem. (b) 3V3cem. (¢) 6vV2cm. (d) 6V3 cm.
Q.2 WriteTrueor False:

(i) If the perimeter of atriangular region isincreased, the area might not increase.
(if) Suppose the height of atriangular region is doubled with respect to its base and the length
of its base becomes half, the area of the triangle remains the same.

(iii) A betel nut tree fell down due to storm. The lesser the height at which the tree will break,
the farther away will the top of the tree fall from its base.

Q.3. Fill intheblanks:

(i) If theareaof atriangular region is zero, then the three different vertices of the triangle will
be :

(i) Inatriangular region keeping the length of the base constant if the height is reduced with
respect to base the area of the triangular region will

(iii) Thelength of three sides of atriangle are a, b and ¢ unit respectively. If its perimeter is s
unit, then the area of the triangular region will be sg. unit.

Q.4. Answer thefollowing questions:
(i) If awireof 3m. long is converted into an equilateral triangle, then what will be the height of
the triangle?
(i) Thelength of the three sides of aright angled triangle are 15 cm., 12 cm. and 9 cm.
respectively. Write the shortest distance between the vertex opposite to the greater side and
the greater side of the triangle.

(iii) The perimeter of atriangle is greater than its sides by 3 cm, 4 cm and 5 cm respectively. If
the area of the triangular region is 60 sg. cm, what will be the perimeter of the triangle?
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Q. 5. Match thefirst column with the second column and the second column with thethird column:

AABC Perimeter of AABC Area of the triangular region AABC
Zaﬁ% 5a+ a7 \/—j’ &
a

%ka 2a+ a2 22\/1_5

all 5a 33
2

Z@ 3a :2—L &

Q.6. Answer thefollowing questions:

(i) If anequilateral triangle of the side of length 6 cm is converted into a scalene triangle of the
same area, then write the length of the base and height of the converted scalene triangle.

[Open ended quations]
(if) Write the measurement of three sides of a scalene triangle and find the area of the triangle
by Heron’sformula. [Open ended quations]

(i) Find the area of the quadrilateral shaped region PQRS given in the picture.
P

[Application]

Q.7 Answer the following questions: 2 (previous

. . . R o knowled
(i) Givetwo examples where the perimeter of the triangular region increases but not thena?\éva 9e)

[Higher order thinking skill]
(i) ABCisan equilateral triangle. The length of oneits sidesis’5 cm. The midpoints of the sides
AB,BC and CA are B, Q and R respectively. Calculate what will be the area of the triangular

region POQR. [HOTS]
(iif) The length of each side of equal sides of an isosceles triangle is 5 cm and the area of the
triangular region is 12 sq. cm. Calculate the perimeter of the triangle. [Mental Math]

(iv) Find out what will be the area of the
triangular region in the picture given here.

[Mental Math]
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L ear ning outcome

o The learners will be able to measure the length,
height, perimeter and area of different types of
triangular shaped regions.

. They will be able to understand where
Pythagoras theorem has to be applied.

. They will be able to apply the formulae of the
areaand height of thetriangleinreal life
problems.

. They will be able to integrate the concepts of
geometry, mensuration and algebrain various
real life problems.

Evaluation: The teacher will form different groups of students and engage them in group for working
out the worksheets. The worked out worksheet of one group will be assessed by the other group and
will expresstheir opinion to the teacher. In thisway the teacher will understand how much knowledge
has been constructed and will facilitate them likewise.

Topic: Perimeter and Area of triangle and quadrilateral (chapter - 15)

Previous knowledge

L ear ning Competency
(Skillsto be developed
by thelearners)

Concept of different types of triangle and quadrilateral

Drawing and knowing the namesof different typesof triangle and quad-
rilateral

Making different typesof triangular and quadril ateral shaped regions by
cutting paper

Identifying base and height with respect to base of different types of
quadrilaterals and triangles

Concept of Pythagoras theorem

Ability to draw different types of triangles and quadrilaterals and find
out the formula of the area and perimeter of triangle and quadrilateral.

Ability to apply the formul ae of areaand perimeter inreal life problems
and solve them.
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Task - 1: Worksheet - 1
Q. 1. Fill in the empty spaces (oneisdone):

Plane geometrical Figure | Name of theFigure Base Altitude with Perimeter Area

respect to base
@ P‘l— +——Q

(b)

Rectangle SR QR 2(I+w) [ xw

(©)

(d)

(€)

Q.2. Theinstances of applying the perimeter of aquadrilateral inreal lifeare

(i) measuring total length of the photo frame (ii) (iii)
Q. 3. Theinstances of applying the area of a quadrilateral shaped regioninread life are
(i) for painting the wall (ii) (iii)

Q. 4. The length of the base and hypotenuse of aright angletriangleis4 cm. and 5 cm. respectively.
The length of the perpendicular from the angular point of right angle to the hypotenuse will be
(Fill in the blank).

Q. 5. The breadth of the rectangle given in the picture here in centimeter will be
(Fill in the blank).

Q.6. Theareaof asguareregionis 10 sg. m. Itsareain square centimeter will be 200 CM

( Fill in the blank).
Evaluation: The teacher will form different groups of students and engage them in group for working
out the worksheets. The worked out worksheet of one group will be assessed by the other group and
will express their opinion to the teacher. In thisway the teacher will understand how much knowledge
has been constructed and will facilitate them likewise.

15m
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Task 2

Activit*

Concept of area of square, parallelogram and triangular regions

Topic
Previous knowledge

L ear ning competencies

Materialsrequired
Execution of task

P, P,P,P,P

2 3 4 5

[

N

S

a1

0 000000

Conclusion
Task 3

Topic
Previous knowledge

L ear ning competency

Materialsrequired
Execution of task

(i)
(i)

(iii)

(iv)
(v)

Calculation of area of asquare
Identifying asquare
One unit side length of a square has the area of one sg. unit.
Knowing about various aspects related to square

Thelearnerswill know about the formulaof calculating the area of
square through hands-on activities.

They will know that change of the length of side will change its
area

(1) white paper (ii) geometry box

The learners will draw a square PQRS having the side length of 6
cm on awhite page.

They will divide the side PQ into six equal divisions of 1 cm each
with the points P, P,P,,P, and P, and the side QR at the points

.2, 3

Q,,.Q, Q, Q, and Q,each of which are of 1 cm apart.

The will draw straight line segments on the side of PQ through
each of those points parallel to QR and also line segments parallel
to PQ on the side of QR and passing through each of those points.

They will understand that 36 square are created whereasthe length
of each side of the smallest squares 1 cm has an area of 1 sg.cm

They will write the area of the square and will know about the
formula of calculating the area of the square.

Areaof asguare= (side)? (A = & where A= area and a = length of
the side)

Calculating the area of a parallelogram
Identifying a parallelogram, atriangle and arectangle
Ability to calculate the area of arectangle
Identifying the height in respect to its base
The learners will know the formula of calculating the area of a
rectangle through hands-on activity.

They will be able to apply the formula of calculating the area of a
rectangle in different real life problems.

(1) white page (i) geometry box (iii) apair of scissors (iv)gum

(i)

Thelearnerswill draw aparallelogram PQRS on awhite page. Then
they will draw a perpendicular PL on SR from the point P.
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(i)  They will cut out the parallelogram PQRS from the page. Then
B Q they will cut out the triangle PLS from the parallelogram as shown

: ' in the picture here.
; (iii) Now placing the triangle and the parallelogram side by side they

SeaiE R will see arectangleisformed (as shown in the picture).

== P (iv) Thestudents could learn about a newly formed geometrical shape.
| So they could explain the formation of arectangle.

P RSL p o@(v) They will be able to construct the formula of the area of a

: parallelogram from the area of arectangle and can explain it.
Conclusion Area of a parallelogram= length of the base x height of the
i R-f - parallelogram with respect to base

SL
© A=ax h, where, A = area, a = length of the base, h = height with
respect to base.
Topic Calculating the area of a triangular region

Previous knowledge Identifying a triangle and a rectangle and knowing about various
aspects related to them

o Ability to calculate the area of aparallelogram

The learners will know about the formula of a triangle through
hands-on activities

o They will be able to apply the formula of triangle in different real

L ear ning competency

life problems
Materialsrequired () white page (ii) apair of scissors (iii) geometry box (iv) gum
Execution of task (i) The learners will draw an acute angled triangle ABC on a white

page. Then they will cut the triangle out from the page.

(i)  They will cut out another triangle of the same size, i.e. the two
triangles are congruent.

A A (ili) Thetwotrianglewill haveto be placed on another page. The vertex

/\ /\ A of the first triangle should match the vertex C of the second

: : triangle. Again, vertex C of thefirst triangle should match the vertex
CB c A of the second triangle.

A . B (iv) Thelearnerswill name the new figure.
Z S £ (v) They will explain the relation of the area of the triangle with the
C

5 area of the parallelogram.

A(C) B (vi) They will construct the formula of the triangle.
' Areaof thetriangle = %2 x base x height
B C(A) A=Yxax hwhereA = area, a=length of the base, h = height with

respect to base
In the sameway they will exploretheformula of the area of trapezium and rhombus shaped region.

B
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Task 4
Calculating the perimeter and area of different types of triangle and quadrilateral.
Wor ksheet 2

Answer the following questions:

Q.1 _18¢cm In the given picture, the perimeter of the region = and area

2cm

Q.2.The I”ength oFf| arectangular region is| unit and the breadth is w unit. Write the area of a square
having the same perimeter of the rectangle.

Q.3.Thebase of atriangle having thelength ‘I’ unit and the height ‘b’ unit in respect to its base. Write the
area of the triangular region. Write the length and height of another triangle having the same area.
[Open ended question]
Q. 4. The length of the base of aright angled triangle is 12 cm and its hypotenuse is 15 cm. Write the
area of the triangle.Write the length and height of another triangle having the same area.
[Open ended question]
Q. 5. If the length of the base of an equilateral triangleis‘a unit, find the height and the area of the
triangle.

6cr|n

Q. 6.Calculate the area of the closed region of the adjacent figure.

6Cm

6 Ccm

Q.7. If the length of the base of an isoscelestriangleis ‘b’ unit and the length of the equal sidesis‘a
unit each, find the height of the triangle.

Q. 8. If thelength of the base of anisoscelestriangleis 12 cm and the length of the equal sidesis10cm
each, find the area of the triangle.

Q. 9. Thelength of the base of two triangles are 10 cm each. If the ratio of the area of the two triangles
is1:2, find the height of the two triangles. [Open ended question]

Q. 10. The area of two isosceles triangles is V24 each. Find the lengths of base and each of the equal
sides of the two triangles. [Open ended question]

Q. 11. If theratio of the sides of two equilateral trianglesisa: b,what isthe area of the two triangles?
Worksheet 3 [Open ended question]

Multiple Choice Question
Each question hasfour options as answer s of which oneiscorrect. Tick ( v') the correct answer :
Q.1.1sgm=

(a) 100 sg. cm. (b) 1000 sg. cm. (€)10000 sg. cm. (d) 0.0001 sg. cm. 2
Q. 2. The perimeter of the rectangular garden given in the adjacent figure )
(@) (&-1) unit (b) (&-1) sg. unit (c) 2aunit (d) 4aunit T (@D unit
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Q.3. Inthe adjacent figure the square P has been reduced to the square Q. Thusthe areais
reduced to Q

(@ 9% (b) 1% (c)36% (d) 16% 4cm

Q.4. In the adjacent figure the ratio of the area of a square and that of the square
drawn on the diagonal of the former squareis A F

(@ 1:2 (b) 2.3 (c) 25 (d) 3:1 B D

Q.5. The length of the two equal sides of an isosceles triangle is 5m. each and its
height is 4m. The area of the triangle is

(@ 12 sg.m(b) 16 sg. m. (c) 10 sg. m. (d) 14 sqg. m.
Q.6. Inthe adjacent figure BD: DC =2:3 and the area of the A ABC is40 sq.cm. The A

areaof AABD is j i
B C

(@ 24 sg.cm. (b) 8 sg.cm. (c) 16 sg.cm. (d) none of these D

Q.7. The number of rectangles that can be drawn having the same perimeter that of
asquare of side length 6m. is

(@ 2 (b) 3 (c) 6 (d) infinite

Q.8. The height of a parallelogram is 3/4 of the length of the base in respect to height. If the length of
the base is doubled and its height is halved, then the area of the parallelogram will be

(@) half (b) double (c) same (d threetimes 1

Q.9. The perimeter and area of an equilateral triangleis Pand Srespectively. Therelation of Pand Sis
(@) V3P?=18 S (b) P>=S(c) V3P*=36 S(d) V3P*=4S

Q.10. In the adjacent figure the area of the trapezium is

13 cm
(@) 105 cm.2 (b) 63 cm.2 (C)52 cm.2 (d) 126 cm.2 ¢ 7
N/
Worksheet - 4 o,
Q. 1. Tick ( v') thecorrect answer: B 8om C

(i) Theareaof asquareregionis0.25 sg. m. The area of an equivalent regionis
(@ 25 sg.cm. (b) 250 sg.cm. (c) 2500 sg.cm. (d) 25000 sg.cm.
(ii). The area of the trapezium shaped region in the given pictureis —
(@) 600 sg.cm. (b) 100 sg.cm. (c) 50 sg.cm. (d) 300 sg.cm \
(iii). The area of the parallelogram shaped region in the given pictureis
(@) 42 sg.cm. (b) 84sg.cm. (c) 164 sg.cm. (d) 21 sg.cm.
(iv) If the length of the two diagonals of arhombus are 8 cm. and 10 cm respectively, then the area of
the rhombusis

(a) 80 sg.cm. (b) 40sg.cm. (c) 18 sg.cm. (d) 36 sg.cm.

=
5}
<

15cm

A 14 cm D

(v) Thelength of thethreesidesof atriangleisa, b, canditsheightish. If the semi-
perimeter of the triangleis s, then Heron’s formulawill be é §
(a) Y2ah (b)\/;’ & (¢ \Is(s—a) (s—b) (s=c) (d) %.b\/(az—%) ° E c
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Q.2. Answer the following questions:

(i) Ifthelength of every side of an equilateral triangleis doubled, what percentage will the area of the
triangle increase?
D

(i) Theareaof the parallelogram ABCD given inthe pictureis96 sg. cm. The 9
length of the diagonal is 12 cm. If AE L BD then write the length of AE. M
C

(iii) Thelength of the side of arhombusABCD giveninthepictureis5cmand B

itsareais 20 sg. cm. If AE L BC, find the area of the trapezium shaped A D
region AECD.
(iv) Thelength of the sidesof ascalenetriangleis3m, 5m and 6m respectively. E
: ) ) : [ ]
Find the area of the triangular region by applying Heron’s formula. BTE
(v) Triangular shapedtilesareto beinstaled onthefloor of ahal. Thelength of the c

sides of each tileis 30 cm, 40 cm and 50 cm respectively. If the area of the floor
IS 6 sg. m, then how many tiles are required?

Q. 3. Open ended questions.

(i) Thelength of thethree sides of atriangle are 20 cm, 15 cm and 30 cm respectively. If the length of
oneside of thetriangleis changed to makethetriangle aright angled triangle, then what can bethe
length of that changed side?

(i) Theareaof arhombus shaped region is 10 sg. cm. Find out the length of a side of the rhombus by
assuming the length of adiagonal of the rhombus.

(iii) The area of a parallelogram is three times the area of another parallelogram on the same base.
Write the different height of the two parallelograms.

(iv) If the sum of the square of length and breadth of a rectangle is an integer, find the area of the
rectangle.

(v) If theareaof atrapeziumis 150 sg.cm. and its height is 10 cm., what will be the length of the two
paralel sides?

Workshest - 5
Q.1. Tick (v) the correct answer :

(i) Thelength of arectangular plot of land is 15 m and its breadth is 10 m. Within the plot thereisa
road 2 m wide along the boundary. The area of the plot of land excluding theroad is

(@ 150 sg. m. (b) 104 sg. m. (c) 148 sg. m. (d) 66 sg.m.

(if) The semi-perimeter of a triangle is 10 cm. The difference between the semi-perimeter and the
length of each of the three sidesis 8 cm, 7 cm and 5 cm respectively. The area of the triangleis
(@) 20V7 sg.cm. (b) 10vV14 s.cm. (€) 20v14 sa.cm. (d) 140 sg.cm.

(iii) A square region and a triangle of equal area are on the same base. If the length of the baseis ‘&
unit, then the height of the atri angle will be

(@) 4aunit (b) 2a unit (c) E unit (d) % unit
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(iv)

(v)

The height of an equilateral triangle is 4V3 cm. The area of the triangle will be
(@) 16 sg.cm. (b) 8V3 sg.cm. (c) 16V3 sg.cm. (d) 32+3 sg.cm. R

In the given figure PQRS is a trapezium and PKRS is a rhombus.
PQ: SR = 3:1. If the area of the rhombusis 20 sg. cm., then the area , |
of trapezium will be « Q

(@) 10 sg.cm. (b) 30 sg.cm. (c) 40 sg.cm. (d) 80 sg.cm.

Q.2. Match the column A with the column B and the column B with the column C:
Column A Column B Column C (Areain sg. unit)
1. Trapezium shaped | (a) A parallelogram shaped region (i) Ixh
region which hasaright angle
2. Paralelogram (b) A rectangle whose adjacent sides (i) I xw
shaped region are equal inlength
3. Rhombus shaped | (c) A quadrilateral shaped region (iii) YAa+ b)h
region whose opposite sides are parallel
4. Rectangle (d) A quadrilateral shaped region whose (iv) &
sidesare equal in length
5. Square (e) A quadrilateral shaped region (v) Y2d xd,
whose one pair of opposite sides
areparalel

[ I =length of the side; a, b= length of the two parallel sides; d., d.= length of the two diagonals; h =
height/distance between the two parallel sides; w = width]

17 72

Q. 3. Answer the following questions:

(i)

(i1)

(iii)

(iv)

Assuming the length of the diagonal of arhombus whose length of aside 5 cm., find the length of
the other diagonal. [Open ended
questionn]

The ratio of the length of the two parallel sides of a trapezium is 2:3 and its area is 40 sg. cm.
Assuming the height of the trapezium , write the length of the two parallel sideswith respect to the
height. [Open ended questionn]

Theareaof aparallelogram isthree timesthe area of atriangle on the same base. Write theratio of
their respective height and find out the length of their common sides.  [Open ended questionn]

The numerical value of the area of atriangle is equal to its semi-perimeter. Write your inference
about the length of the sides of the triangle. [Open ended questionn]
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Work Sheet - 6

Q. 1. Tick (v) thecorrect answer: (any two)

(i) Thelengthof apictureis30cm and itsbreadthis20 cm. The cost of designing the 2 cm. wide
frame 2 cm. wide all around the picture is Rel per sg.cm. Thetotal expenditure for designing
theframeis
(a)Rs. 600 (b) Rs. 384 (c) Rs. 216 (d) Rs. 104

(i) Thelengths of the three sides of atriangle are 3 cm, 5 cm and 6 cm respectively. The area of
the triangular regionis —

(@) 2414 sg.cm. (b) 56 sg.cm. (c) 28 sq.cm. (d) V14 sg.cm.

(iif) The area of a trapezium shaped region is 558 sg.cm. The distance between the two parallel
sidesis 12 cm. and the length of one sideisdoublethe other. The length of the smaller parallel

sideis
(@ 21cm. (b)31cm. (c)42cm. (d) 62 cm.
Q. 2. WriteTrue/ False: (any two)
(i) Theinside measurement of an enclosed regioniscalled its area.
(if) A squareand arhombus shaped region are on the base of samelength. If their areaisA andA,
respectively, then A <A..
(iii) Thelength of the side of asquareis 10 cm. If thelength of the sideincreasesby 1 cm., itsarea
increases by 21%.
Q. 3. Answer thefollowing questions:

(i) If thediagonal of arhombusisdouble than the length of the other diagonal then the length of
the side of the rhombus becomes arational number. Write the length of a side of the rhombus.

[Open ended question]
(i) The area of an isosceles trapezium shaped region is 30 sg.cm. Length of one of the parallel
sidesis double than the other. What will be the minimum area of the region joined with the

trapezium shaped region to make the trapezium shaped region into a parallelogram shaped
region? Write the lengths of the height and the smaller side of the trapezium.

[Open ended question]
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Q. 4. Match the column A with the column B and the column B with the column C:

Column A Column B Column C
(Picture) (Perimeter) (Area)
1. a 4c (i) ab
1
2. b. (atbtc) (||)7ab
o1
3. c. 2(atb) (iii) - (atb) h
4. éb d. (atb+2c) (iv) Ns(s-a) (s-b) (s—<)
o= atb+c
. | 2
5. e. 2(atb) (v) ah

Evaluation: Theteacher will form different groups of students and engage them in group for working
out the worksheets. The worked out worksheet of one group will be assessed by the other group and
will express their opinion to the teacher. In this way the teacher will understand how much knowledge
has been constructed and will facilitate them likewise.
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Stage 4
Task- 5

Topic:

Previous knowledge:

L earning obj ectives:

Meterial required:
Execution of task:

B

"

A

n—m
og——O
I— o
Vo)

D
T
E G
AUQ
L H

Conclusion:

Math Lab Activity

Calculating the area of apolygonal shaped region by apply-
ing the formulaof the area of triangle and trapezium shaped
region through hands-on activities

Identifying triangle, trapezium and polygon

To calculate the area of triangular shaped and trapezium
shaped region

To calculate the area of a polygon shaped region through
hands-on activities

White page, geometry box
The learners will draw a straight line segment PQ.

They will select four pointsA, E,C and G on PQ. They will
draw four perpendicular line segments on each of the four
points.

The learners will write the measurement of lengths of PA,
AB,AC, CD, CQ, QG GH, EG EF and PE

They will find out the area of the triangular shaped regions
PAB, PEF, DCQ, QGH and trapezium shaped regionsABDC
and EGHF

Finally, they will find out the area of the polygonal shaped
region PBDQHFP,

In this way the area of a polygonal shaped region can be
calculated by segregating the region into triangle and
trapezium shaped regions.



Sage5 Creative Thinking
Task-6:

E D

'S R |
£
S
EF c
A (@)

P B Q

............. A 20CM. e

In the above picture the hexagon ABCDEF has divided into 6 triangles. Each side of the trianglesis of
egual length. Calculate the area of the hexagonal shaped region in the maximum ways that you can do.

e Thelearnerswill explorethedifferent methods of cal culation for solving problemsin mensuration.
e Thelearnerswill discusswith logical reasoning among themselves which method of calculationis
easier.

Method of calculation: Example (1)

The length of base of each triangle = 10 cm.

Height = 7cm.

E D 1
Area of the triangle shaped region DOC == x length of base x height

1
= 5 x10x7sg.cm
F c 2 *
© =35sg. cm.
A 4 .. The area of the hexagonal shaped region ABCDEF= 6 x 35 sg.cm.

=210 sg.cm.

The learners will think solution of the above problen in another three ways.
Example (ii) Thelearnerswill think of the other way of solution.
Example (iii) Thelearnerswill think of the other way of solution.

Example (iv) Thelearnerswill think of the other way of solution.



Stage-6 [Error Analysis]

The types of errors that learners often make due to their incompleteness in concept
development [Student'sresponses and teacher'sreflections]

Task - 7 : Thelength of the side of the rhombus shaped region ABCD is5 cm. and itsareais 20sg.cm.
If AE L BC, find the area of the trapezium shaped region AECD.

Length of side of the rhombus=5 cm, A I D
area of the rhombus shaped region = 20 sg.cm. .
Height of therhombus=AEcm. .. 5xAE =20 g
%)
=AE =4
"~ ABEisright angled triangle
BE2= AB2 —AE? 5 |
I C
=25-16=9 .. BE=3 E
EC=5-3=2 Other method:
. Area of the trapezium shaped region AECD Areaof AABE =7%:x BE X AE sg.cm.
=1
=15 x AE x (EC + AD) q. cm 72X 3% 4 sq.cm.
=6 sg.cm.
=¥2x4x(2+5) sg.cm Area of the trapezium shaped region
=14 s9. cm = (20-6) sg. cm. =14 sg.cm.

Specially Noticed

Possible errors of the learners:

1.

[lgnorance of rule restriction] unable to calculate the area of different types of quadrilateral in
various methods; for example,

Area of rhombus = ¥2 X product of the length of the two diagonals. Most learners know this
formulabut in this case, sometime they do not recall the formula

Length of base x height with respect to base = area of the rhombus. (This formula can be derived
from the formula of a parallelogram because rhombus is also a parallel ogram)

[Wrong application of rules| unable to apply the theorem of Pythagoras properly to calculate the
areaof AABE; for example,

BE2=AB?+AE?=25 + 16= 41
BE= 41

[Over generalization] again BE2= 9, or BE = +\/9 = +3, here they are unable to explain why the
length of BE will not be in negative.

[False concepts hypothesized] (i) 5 x AE=20= AE =100
(i) Areaof thetrapezium shaped region AECD =AE x (EC + AD) sg.cm. (Wrong formulaapplied)
(iii) Areaof the triangle shaped region = BE x AE sg.cm. (\Wrong formula applied)
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(iv) Area of the trapezium shaped region AECD = EC x AE sg.cm. (Wrong formula applied)
(v) Area of the trapezium shaped region AECD =% x 4 x (2 + 5)cm. (Using wrong unit)
Teacher’sreflectionson theseerrors:
1. Theformulathat should be used for calculating the area of arhombus shaped regionis

Areaof arhombus shaped region = length of the base x height with respect to base

Apply Pythagoras theorem perfectly, BE? = AB?—AE?

BE = +3 because the length of asideis aways positive.

() Committing errors while transposing: 5 x AE = 20 = AE = 20/5=4

(if) Areaof the trapezium shaped region AECD = %2 x AE x (EC + AD) sg. cm.

(ii1) Areaof the triangle shaped region = %2 x BE x AE sg. cm.

(iv) Areaof the trapezium shaped region AECD = %2 x AE x (EC + AD) sg. cm.

[not length of base x height]

(v) Areaof the trapezium shaped region AECD =%2x 4 x (2 + 5) sg. cm.
After assessing the worksheets the teacher will help the learners in error correction and providing
correct concept. More worksheets have to be done to ensure quality education of the learners.

Some instances of the misconceptions of the students:

1. Conversion in same unit : For example, the length of arectangle is given in centimetre and its
width isin metre. To calculate the problem either the unit has to be converted into metre or in
centimeter, otherwise there will be amistake.

2. Conversion of units: For example, 1 m. =100 cm but 1 sg. m. isnot equal to 100 sg. m.
1sg. m. = 100 % 100 sg.cm. = 10000 sg.cm.

3. Wrong conception : In AABC, the height AD with respect to base BC
[here height AD with respect to base BC, not BD]; again CE height with
respect to AB base.

4. Inasguareregionif thelength of thesideisdoubled, itsareawill bedoubled
isawrong concept. The areawill be four times. But why should it be, the
concept hasto belogically formed.

5. If thelength and breadth of arectangle are doubled, its perimeter becomes
doubled. But the area of the rectangle will not be doubled, it will be four times. The differencein
area and perimeter is noticeable.

6. Missing out the right unit in the answer. The right unit has to be mentioned.

[Student’s responses and teacher’sreflections]
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L ear ning outcome

e Ability to understand the method of calculating the area of different plenary geometrical figures
and thereby enhance their skill

e Mathematical logic will be created for different topics related to calculation of area
e  They will be ableto apply the formula of areain different types of real life problems.
e  They will be able to assess and explain the formula of area.

e  They will be able to solve the problems on areain different methods all of their own.

L earning methodolegy 5E model

Engagement

/LN

Ellabor ation==2 Evaluation €= Exploration

AN

Explanation

Topic Calculating the perimeter and area of atriangle

c For example, let’ smakearose gardenin atriangle shaped region:
ngage:
[Generate interest] 1.  What will bethelength of thefenceto enclosethetriangular

shaped garden?

2. In every square metrelsapling of rose has to be planted.
How many saplings of rose is required?

To understand these questions one has to know the calculation
of perimeter and area. So the learner will be interested to know
about perimeter and area.
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Explore For example, by measuring the outline of thetriangular
shaped region, the perimeter and area of theregion can
be calcul ated.

2s=a+b+cand

A= \/ §(s-8)(s-b)(s-)

[Establish relationship and understanding]

(Concept of the formulae for finding
perimeter and area)

. 1
Explain: For example A =— x length of the base x height

[Communicate new understanding] with respect to the base

(Concept of another formula of areaand
conpept of the formulae of area of A= \73_ x (length of the side)?
equilateral triangle and isoscelestriangle 4

etc.)
1
A= —xb az_ﬂz
2 \/ 4

Extend/Elaborate :
[Apply new learning to anew or similar For example, they will calculate the area of a
situation] parallelogram shaped region by applying the

concept that the diagonals of a parallelogram

(Apply the concept of theformulaof area _ o )
bisect it into two congruent triangles.

of triangle to find the area of different
plane geometrical shaped region)

For example, thereisaroad within atriangle shaped
park. The lengths of the inside part of the road are
20 m, 25 m and 30 m respectively and the lengths
of the outside part of the road are 22 m, 27 m and
32 m respectively. Calculate the area of the road.

Evaluate:
[Apply within problem situation]

(Apply new learning about perimeter
and areain real-life problems)

Note: Thisis only a sample. In this way the teachers will design Lesson plans on different topics
included in the textbook Ganit Prakash and help the learners in providing quality education (as
recommended by RMSA).



LEARNING FRAMEWORK OF CLASSIX FOLLOWING ICON MODEL

Unit : Theoremson Concurrence
Sub-unit : Perpendicular bisectorsof thethree sidesof atriangle are concurrent
L earning Competency : (what thelearnerswill learn)

The concept of concurrency of the perpendicular bisectorsof thethreesidesof atrianglewill be devel oped
among thelearners. Thiswill help them to understand the concept of diagrams/ geometrical figuresinred life
sothat they will beableto apply the concept to prove various geometrical principles.

(@) “Perpendicular bisectorsof thethree sides of atriangle are concurrent”— the concept of proving
thisgeometrica principlethrough reason.

(b) “Perpendicular bisectorsof thethree sidesof atriangleare concurrent” — solving various problems
by applying thisconcept
(c) Concept of different positionsof the circumcentre of the varioustriangles devel oped through hands-
oneactivities.
Learning Tools: Rectangular/triangular paper, stick, chart, pictures, commonplacethings, apair of scis-
sors, gum etc.
LearningIndicators:
1. Concept of triangle, concept of perpendicular bisector of aline segment and the concept of concurrency.
Learningtask : (different tasksfor thelearnerswhilelearning)

Anillustrationisgiven below about how alesson can be presented in the classroom following the
I nterpretation Construction model or ICON mode.

Observatios:

Theteacher will show variousthings of the surroundingsand involvethe studentsin different activitiesand

thereby will measurethelevel of their previousknowledge. For exampleevery learner will beaskedtofolda
rectangular shaped page, each of same size, and then unfold the page. From thefoldsof that page the concept
of sraight linesegment, point, parale straight line segments, intersecting straight line segments, concurrent line
segments, perpendicular, bisector, perpendicular bisector etc. will be assessed by theteacher.

Activity: For ingtance, thefollowing questions can be asked by showing thethree* unfold’ papersgiven bel ow:

C E c A C
P E
A o B A B D
F D D F B
PageNo. (i) PageNo. (ii) PageNo. (iii)
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Wor ksheet-I

Choosethecorrect Answer :

(@ Inpageno.()AB,CDandEFare] |(straightlines/straight linesegments).
(b) Inpageno. (ii) AB and CD intersect each other at the point P. So, the straight line segmentsAB and CD

ael  |(padle/intersecting)
(¢) Inpageno. (i) thestraight linesegmentsAB, CD and EF meet at point O. ... Thestraight line segments

"AB,CDand EFare]  |(concurrent/parallel).
(d) Inpageno. (i) thestraight linesegmentsABand CD are| | (perpendicular/paralldl).
(& WriteTrue/False:

Inpageno. (i) CD isthe perpendicular bisector of AB. [True/Fal s

In pageno. (ii) AB and CD are perpendicular to each other. [ True/Fal e
Contextualization : Previousknowledgeisnecessary for contextualization.

Activity: Giveevery learner different typesof triangular shaped papersand tell themto find out the perpendicular
bisectorsof thesdes Thentdl themtoanswer thefollowing typesof questionsonthebasisof their handson activity.

Worksheet on handson Activity ||
A A
P
~
~ \Q
B C B C

Choosethecorrect Answer :
(a) ThetriangleABCintheabovepictureis

() arightangledtriangle (i) anacuteangledtriangle (i) anobtuseangledtriangle
(iv) anequilaterd triangle

(b) Inthetriangular figureABCthemidpoint of thesideAB is

i) S (i) R @iy P (iv) O
(o) Inthetriangular figureABC of the above picturethe perpendicular onthesideAB is
i) PQ (i) SR (i) XY (iv) AC
(d) Inthetriangular figureABC of theabove picturethe perpendicular bisector of AB is
i) SR (i) PQ (i) RS (iv) BC
(&) Inthetriangular figureABC of theabovepicture XY isthe perpendicular of theside
(i) AB (i) BC (i) CA (iv) ABandAChboth
(f) Thenumber of perpendicular bisectorsof theabove AABCig/are
i 1 i) 2 (i) 3 (iv) 4
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(9 Theperpendicular bisectorsof thesidesof AABC meet at the point
i) P (i) X (i) R (iv) O
(h) Theperpendicular bisectorsof thesidesof AABCare[ | [concurrent/parallel].

(1) Thepreviousknowledge of thelearners can be assessed through the discussion of the answers of
Activity I1.

(i)  Itcandsobeassessed through question-answersand discuss onswhich learnersdo not have complets
ideaintheir previousknowledgeor lack in concept.

(iii) If itisnecessary certain sectionsof previousknowledge may beintroduced for discussion.

CognitiveApprenticeship

Now ask them to draw different figuresand give them many questions on thefiguresdrawn by them so that
they form theideaof perpendicular bisectorsof thetriangle.

Wor ksheet |11

Answer tthefollowing Questions:

(& What domean by acute angle? Draw an acute angled triangleABC.

(b) IntheacuteangledtriangleABC draw the perpendicular bisector PQ of theside BC sothat it intersects
BC at thepoint P,

(© Now inthat triangleABC measure BPand CPwith ascale and comparethem.

(d) IntheacuteangledtriangleABC draw two perpendicular bisectorsof thesidesAB and AC and say what
typesof line segmentsarethethree perpendicular bisectors.

() Draw anisoscelestriangleABC whoesAB=AC. Draw threeperpendicular bisectorsof thetriangleABC
and say which of these perpendicular bisectors passesthrough avertex.

() Inthetriangle XY Z given herethetwo perpendicular bisectors PO and QO of thesidesY Z and ZX
intersect each other at the point O. Now et uswritethe correct answer in the box given below:

() YO[—]0Z [=/4 X

. Q

(i) Xo[—]0Z [=/+] o

(i) Whatisthelengthof OX called? / . 5

(iv) What doyoucal thepoint O?

(9 Inthepicturegiven herethe perpendicular bisectorsof thesdes PQ and QR of
APQR are XO andY O respectively and they intersect each other at the point
O. If Zisthemidpoint of theside PR then let us provethat

(i) APOZ =~ AROZ (i) OZ L PR
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(h) Draw aright angledtriangleABC where #/ABC =90°. Draw two perpendicular bisectorsof thesidesAB
and BC of thisright angled triangle and say where do they intersect?

(1) Ifthelength of the hypotenuse of aright angled triangleis8 cm., then which of thefollowing isthelength
of thecircumradius?

(iY8cm (ii)4cm (i) 2,/2 cm  (iv) 4/2 cm

Callaboration : Thelearnerswill bedividedinto groupsand will discussamong themsd vesabout their experi-
enceof working out intheworksheet and the hands on activity. They will now do handson activitiesin groups.
Theteacher will direct their discussionsinright path by asking them questionsand engaging themin discussons.
I nter pretation Construction : Thelearnerswill present their own concept devel oped through observation,
contextualization and activitiesthrough cooperation about the proof of the principlethat ‘ the perpendicular
bisectorsof thesdesof thetriangleare concurrent’. Thismethod will enhancetheir thinking ability and the skill
toexplain.

Multiplelnterpretation : Thelearner will form their concept by proving the principlewith respect to various
typesof trianglesand a so applying the concept. They will try to proveitin alternative method and will discuss
ingroup about their own explanation. If necessary they will alter and modify their explanation and will know
about the different methods of proof.

MultipleManifestation : Thelearnerswill work in groupsand apply different concepts of geometry by
making charts. For example, they will apply the concept that the three perpendicul ar bisectors of the sides of
atriangleare concurrent in drawing acirclethrough three points.

Wor ksheet 1V

Choosethecorrect Answer :
A

(Dg Ac Whereisthe circumcenter of thetriangleABC located? Which of thefollowing istrue?

(a) onthesideAB (b) onthesideBC (c)onthesideCA (d)withintheAABC
A

(2) & Whereisthe circumcenter of thetriangle ABC located?Which of thefollowing istrue?
B C

(a) onthesideAB (b) onthesideBC (c) onthesideCA (d) inthe AABC
A

(3 &I& Thecircumcenter of thetriangleABCllies

B C
(a) onthesideAB (b) onthesideBC (c) onthesideCA (d) withthe AABC
(4) Thecircumcenter of AABCisO; if /BOC =90, thenthe /BAC will be
(@ 40° (b) 180° (c) 45° (d) 100°
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(5)

(6)

(7)

(8)
(9)

Thelength of thecircumradiusof theright angled triangle PQRis8 cm, thenthelength of thehypotenuseis
(a) 4cm (b) 8cm (c) 2cm (d) 16cm

The length of thecircumradiusof atriangleof sidelength6cm, 8cmand 10cmis

(a) 5cm (b) 6cm (c) 8cm (d) 10cm

Thecircumcenter of AABCisO;if ZBAC=42°thenthe /BOCwill be

(@ 21° (b) 42> (c) 84 (d) 9

Thecircumcenter of AXY ZisO; provethat £ YOZ=2,YXZ

Draw an obtuse angled triangle ABC. Draw the circumcircle of thetriangleand find out thelength of the
circumradius[with scaleand compass]

L earning Outcomes: (areas of knowledge construction of thelearners)

1.

(@ Concept of thethree perpendicular bisectorsof thesidesatriangle.

(b) Concept of concurrence.

(c) Concept of congruenceof S-A-S, R-H-S

(d) Concept of concurrency of thethree perpendicular bisectorsof thesides atriangle

() Concept of perpendicular bisectorsof which triangleson the basisof their sidespassing through
whichvertices

(f) Concept of theposition of circumcenter of different triangles
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Mathematics. Class| X
Samplefor Internal For mative Evaluation
Textbook: Ganit Prabha

1. Survey
Selected text: Factorization (L esson-8)
Sepl:

Theteacher will instruct the studentsto read thelesson (L esson-8) carefully. Every student will haveto seta
question paper individually on the said lesson. Each paper should comprise of 10 questionsalong with the
student’snameand roll number. A sample of the question paper isgiven below:

1. Factorisethenumber 12intotwofactors.

Factorisetheal gebraic expression x?+ 3x into two factors.

What arethethingsthat we havelearnt to factorise?

Can the number 48 befactorised into primefactors? If so, factoriseit.

Canal thenatural numbers(excluding 1 and prime numbers) befactorised into primefactors?

Can the number 6 befactorised into two factors so that none of the factorsisanatural number? | so,
factoriseit.

7. Factoriseanumber into two factors of which oneisthe number itself. Giveexamples.

© g b~ W N

8. Factorisethepolynomial expressionx?—1.

9. Factorisethe polynomial expressionx?—8.

10. Factorisethepolynomia expression x?+ 12x +35.
Sepll:

Following theinstruction of theteacher, the studentswill exchangethe question papersamong themselvesand
solvethe peer’squestion paper. Observing the answers of the respective question papers, each paper setter
will try to understand whether the concept of Factorization and the skill of factorising anumber have been
developedinthe peer.

Sep Il

Each paper setter will havetowriteareport expressing his’her opinioninreferenceto hisher observation of
theanswered script. He/shewill haveto submit thereport to the teacher aong with his’her question paper and
theanswered script. Onthebasisof higher report, markswill be awarded to the student (paper setter) by the
teacher.

Allotment of marks:

Paper setting- 4 marks; evaluating the answers correctly- 4 marks; written report- 2 marks Timealotted: 2
periods

[ Thisdigtribution and allotment of marksis gpplicableonly for mathematics. Teacher of other subjectswill take
decesionsaccordingly]



2. NatureSudy:

Selected text: Calculating the areaand perimeter of atriangleanda
quadrilateral (Lesson-15) x =

Sepl: £ '
Theteacher will tell the studentsthat each of themwill draw apicture Ve ]
of their environment using pen and paper. They will havetousetriangles 1L || |
and quadrilatera sintheir respectiveimages. Theteacher will dsotell , .
them to measure the approximate value of theareaand perimeter of e -
the various geometrical figures (included in the syllabus) of their ]

respectiveimages.
Sepll:
Theteacher will collect their drawingsthat includetheir respective namesand rol| numbers.
Allotment of marks:

Geometricd figures- 2marks; beautiful organisation of geometricd figures- 2marks; concept of areaand perimeter
of thegeometrical figures- 3 marks; ability to understand nature using geometrica figures-3marks

Timeadlotted: 2 periods

3. CaseSudy
Selected text: Polynomial expression (Lesson-7)
Sepl:

Theteacher will write down some questionson the blackboard. A sampleof the set of questionsisgiven below:
1. Findouttheterm, degreeand the coefficient numbersin each of the polynomia expression given below:
i) 3X+2X+7
ii) %X4+%X3+%X2+%X+%
iii)  -3x3-5x2-9x- 1
iv) - 2x5+:1AX4+7X +2 3
v) 15x+ 4
vi) =15
vii) 0
viii) 2x+ 3y
2. Giveexamplesof algebraic expressionswhich are not polynomial expressions.
x+%,2x3+7, 2.X+X etc
3. | had Rs. 225. | bought 4 books of same price and yet | have Rs.5 with me. Form an equation of
polynomial expression to find out the price of onebook.

4. Letuscreateaproblemlikethe onegivenabove. Thenforman equation of polynomia expression of the
problem and solveit.
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Sepll:
Every student will haveto preparehis’her answer script and submit it after witting hisher nameand roll number.
Allotment of marks:

Concept regarding term, degree and the type of coefficient numbersof polynomial expressions- 4 marks;
exampleof agebraic expression which arenot polynomia expressions- 2 marks, ableto answer Question no.
3- 2marks; ableto answer Question no. 4— 2 marks

Timeallotted: 2 periods

4. CreativeWriting

Selected text: factorization (Lesson 8)

Sepl:

Theteacher will write down on the blackboard some exampl es of factorisation asgiven below:
Example: Factoring 6 we get 2x3. Here 2 and 3 are natural numbers.

Again, factoring 6 we get (-2) x (-3). Here (-2) and (-3) areintegers.

Again, factoring 6weget ¥ x 2 . Here Pand 2arerational numbers.

Again, factoring6 weget- 2 x-18. Here- 2and -18 areirrational numbers.

Step Il
Onthe basis of the examples stated above, the teacher will invite the studentsto write creative essayson
factorization of two polynomia expressions. Every student will make acomparative study of factorizationin
respect of the examples stated above and write an essay onit.

Seplll:

Theteacher will evaluatethe essaysand award marksindividually.

Allotment of marks:

Factorizing two polynomial expressionsinto two algebrai c expressions-2 marks; factorizing apolynomial
expressionwhichisnot an algebraic express on-2; factorizing apolynomial expression into varioustypes of
algebraic expression-2 marks; ability to makeacomparativereport on factori zation of polynomia expressions
and algebraic expressions-4 marks

Timeallotted: 2 periods

5. Mode making

Selected text: Factorization (Iesson- 8) Examplect themodd

Sepl: 4 e

Theteacher will writedown thefollowing text on theblackboard; aand e
b are positivewholenumbersand a>b. '

In an event (a +b) persons donated Rs. (a-b) each and the total 1 | a-h
subscription wasRs. x. o

In another event ‘& personsdonated Rs. ‘&' each as subscription and ,
fromthetotal amount ‘b’ personsweregivenRs. ‘b’ and thereby the L s

N,
remainingamount becameRs.‘y’.I1s'x and'y’ areequd ?Whichidentity i v
isto be adopted to understand whether x=y? M ake geometric models l-I T
of thoseidentities. e . A
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Sepll:
Every student will makean a gebraic modd and ageometric model of thea gebrai ¢ expression of the statement
given abovein his’her answer script and submit it to the teacher.

Seplll:
Theteacher will assessthe models made by each student and award marks.
Allotment of marks:
For making an algebraic model of the statement i.e. x= (a+b)(a-b) and y= &-b?- 3marks;
For concept of geometric model of & and b?-3marks,
For making geometric model of theidentity (a+b)(a-b)=a—b?- 4marks
Timeadlotted: 2 periods
6. OpenTextbook Evaluation (OTBE)
Selected text: Factorization (Iesson- 8)
Sepl:
Theteacher will write down thefollowing on the blackboard and ask themto provethem:
We know that-
1-c?= (1-c) (1+c)
1-c3= (1-c) (1+c+c?)
1-c*= (1-¢) (1+c+c?+cd) and
1-c°= (1-¢) (1+c+c+c3+c?)
(Let usprovetheaboveidentities)
Sepll:
Theteacher will writedown thefollowing question on the blackboard:
Let ustry tofactorise 1-c* and 1-c*like those given above. L et us provethat our factorizationiscorrect.
Seplll:
Theteacher will award marksto each student assessing his’her answer or the process of his/her answer
Allotment of marks:
For proving thefirst two identities- 2 marks;
For proving thethird and fourthidentities- 2 marks,
Understanding the nature of factorization of 1-c*and 1-c**-2 marks
For factorising 1-c*and 1-c*®*—4 marks
(Thestudents can takethe hel p of their textbook while answering thisquestionin the classroom)
Timeallotted : 2 periods

Note: Someexamplesof Internal FormativeAssessment onsix different areasaregiven herewith referenceto
certain lessons of the Mathematicstextbook for class1X. Inthisway theteacherswill assessthelearnersin
referenceto Ganit Prakash in amuch better way.
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Question Pattern & Allotment of Marks for 1st Summative Evaluation

[Summative-l (Chapters1to8)]

Subjects Very short answer | Short answer type Longanswer type | Total Chapters
typequestions questions questions Marks

Arithmatic 1(1x1) 2(2x1) 3(3x1) 6 1
Ajgebra 3(1x3) 8(2x4) 9(3x3) 2 23578
Geometry 1(1x1) 2(2x1) 7 (4x1+3x1) 10 6

Coordinate 1(1x1) - 3(3x1) 4 4
geometry

6 12 40
Total Marks 6+12=18

Internal formative Evaluation : 10 Marks

Very short answer type questions 1. Multiple choice questions 2. True/False

3. Fill in the blanks

Arithmetic : Real Number One question = 1 Mark
Algebra : (i) Laws of indices One question = 1 Mark
(i) Polynomial One question = 1 Mark

(iii) Graph One question = 1 Mark

Geometry : Properties of Parallelogram One question = 1 Mark

Coordinate Geometry : Distance Formula

One question = 1 Mark

short answer type questions

Arithmetic : Real Number One question = 2 Marks
Algebra : (i) Lawsof indices/Polynomial One question = 2 Marks
(i1) Graph One question = 2 Marks

(iii) Linear Simultaneous equations One question = 2 Marks

(iv) Factorisation One question = 2 Marks

Geometry : Properties of Parallelogram One question = 2 Marks

Long answer type questions

Arithmatic:  Real Number One question = 3 Marks
Algebra : (i) Graph One question = 3 Marks
(if) Linear Simultaneous equations One question = 3 Marks
(iii) Factorisation One question = 3 Marks
Geometry : Properties of Parallelogram One out of two Theorems = 4 Marks

Application of theoremsin solving geometrical problems=3 Marks

Coordinate Geometry : Distance Formula

One question = 3 Marks
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SAMPLE QUESTION PAPER OF FIRST SUMMATIVE EVALUATION
CLASSIX
SUBJECT—MATHEMATICS

TIME—1HOUR 30MINUTES FULL MARKS: 40
1. Choosethecorrect answer: 1x6=6
(i) x,y.zarethreereal numbers.x<y,y<z =
@x>z (b)yx<z (c)x>z (d) relation between x and y can't be determined
(i) (64)%=
(@6 (b)4 (2 (d) noneof these

(iif) Which of thefollowing equation hasthesolution (1, 0)
@x+y=2 (b)x-y=1 (c)2x+y=1 (d)x-y=2

(iv) Thedegreeof thepolynomia 2x + 3is

(@2 (b) 3 (91 ()0
(v) IntherhombusABCD, Z/ABC=15°then, ZBCD =
(a) 30° (b) 15° (c) 75° (d) 165°

(vi) Thetrianglewhichisformed by joining thethreepoints(2,0), (—2,0) and (0,—2) iscalled

(a) anequilaterd triangle (b) ascaenetriangle
(c) arightangledisoscelestriangle (d) isoscaesbut not right angled

2. Answerthefollowing questions: 2x6=12
() Matchthetwo columnsby joiningwithaline:
2—72 ,3.14 Irrational number and real number
T Rationa number and real number

(i) Matchtheleft columnswiththeright (any two):

2’ =2 1

3°+3" 32
1
9

A& x4°
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(iif) Writethe co-ordinatesof the point wherethe graph of theequation x +3é = lintersectsthex-axis.

(iv) Write two equations in the form of ax+ by = ¢ where a, b, ¢ are whole numbers and the two
equationshave only one solution.

(v) Writetwo algebraic expressionswhich arenot polynomials.

(vi) Writeaquadratic polynomia expression of your own and factorizeit.

Expressthetwo numbersg and 1% indecimals. 3

Expressthefollowing expressionin alinear equation with two variablesand draw itsgraph.3

The sum of two numbersis15.

Solve: 3
X, ¥Y_+1. X,V _

ot3=1 3+3=1

Factorizethefollowing : x3—7x —6. 3
Answer any onequestion : 1x4=4

(@) Iftheoppositesidesof aquadrilateral areequal, provethat the quadrilateral isaparallelogram.
(b) If theoppositeanglesof aquadrilateral areequal, provethat the quadrilatera isaparallelogram.

Intherectangle ABCD the pointsE,F,GH areonthesidesAB,BC, CD, DA insuchway that AE=CG
and BF=DG. Provelogically that ABCD isarectangle. 3

Show that if thepoints(2,5), (5,9), (9,12), and (6,8) arejoined then arhombusisformed. 3
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Question Pattern & Allotment of Marks for 2nd Summative Evaluation

[Summative-11 (Chapters4,5,6,9t0 16)]

Subjects  |Veryshort answer |Short answer type [ Longanswer type Total Chapters
typequestions guestions questions Marks
Arithmatic 1(1x1) 2(2x1) 3(3x1) 6 10
Algebra - 3(3x1) 3 5
Geometry 1(1x1) 2(2x1) 11 (4x1+ 3x1+4x1) 14 6,912,1314
Coordinate 1(1x1) 2(2x1) - 3 4
Geometry
Mensuration 1(1x1) 2(2x1) 6(3%2) 9 15,16
Statistics 2(2x1) 3(3x1) 5 u
10 26 40
Total Marks 2+10=14

Internal formative Evaluation : 10 Marks

Very short answer type questions 1. Multiple choice questions 2. True/False

3. Fill in the blanks

Arithmetic :

Profit and loss

One question = 1 Mark

Geometry :

Properties of Parallelogram

One question = 1 Mark

Coordinate Geometry :

Distance Formula

One question = 1 Mark

Mensuration :

Perimeter and Area of Triangle and
Quadrilateral

One question = 1 Mark

short answer type questions

Arithmetic :

Profit and loss

One question = 2 Marks

Geometry :

Transversal and mid point theorems
/theorems of Area

One question = 2 Marks

Coordinate Geometry :

Distance Formula

One question = 2 Marks

Mensuration :

Circumference of Circle

One question = 2 Marks

Satistics :

One question = 2 Marks

Long answer type questions

Arithmatic:  Profitand loss One question = 3 Marks
Algebra : Linear Simultaneous equations (M ethod of One question = 3 Marks
elemination/substitution)
Geometry : One out of two Theorems = 4 Marks
Application of theoremsin solving geometrical problems=3 Marks
Construction One Question = 4 Marks
Mensuration : (i) Perimeter and Area of Triangle and One question = 3 Marks
Quadrilateral
(i) Circumference of Circle One question = 3 Marks
Satistics : One question = 3 Marks
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SAMPLE QUESTION PAPER OF SECOND SUMMATIVE EVALUATION

3.

CLASSIX
SUBJECT—MATHEMATICS

TIME—1HOUR 30MINUTES FULL MARKS: 40
Choosethecorrect answer: 1x4=4
(i) Iftheratioof cost priceand selling priceis 10:11 the percentage of profitis

@9 (b) 11 (c) 105 (d) 10

(i) Inthe AABCIf D isthemidpoint of theside BC, Eisthemidpoint of BD and O ismidpoint of AE,
thentheareaof ABOE is

(@1xAABC (b)2xAABC  ()LxAABC  (d)gXAABC

(i) If thecoordinatesof thecentreof acircleis(0,0) andthe coordinates of apoint onthecircleis(4,3),
thenthelength of theradiusis

(8 5unit (b) 4 unit (c) 3unit (d) 2 unit

(iv) Iftheareaof asquareand arectangular region of equal perimeterare Sand R respectively, then
@ S=R (b) SR (c) S<R (dR=2S

Answer thefollowing questions: 2x5=10

(i) A sdesmanmakesaprofit of 20% onthesdling priceby selling abook. What ishis percentage of
profit onthe cost price?

(i) Theareaof aparalelogram ABCD id 100 sg. unit; Pisthemidpoint of theside BC; calculatethe
areaof AABC.

(i) If thedistanceof thepoint (-4,y) fromtheoriginis5 unit, thenwritethevaueof y.

(iv) If the perimeter of asemicircular region is 36 cm then what isthelength of the diameter of the
semicirde?

(v) Themidpoint of aseriesinacontinuousfregquency distributiontableismandif theupper limitisu,
what isthelower limit?

L et usfind out what will betheequivaent rateof discount of the subsequent discountsof 20%6,10%and 5%? 3
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4, Solvethefollowing by themethod of elimination or substitution:

Sx+3y =11, 2x—7y =-12

5.  Answer any onequestion:

1x4=4

a) Provethat the parallel ograms which stand on the same base and are between the same pair of

pardlesareequal.

b) Provethat thestraight line segment joining the midpointsof any two sidesof atriangleishalf and
paralle tothethird side.

6. PisapointonthemedianAD of A ABC. Provethat AABP=A ACP.

3

7. Draw anequilatera trianglewhosethelength of aside 6.5 cm and draw aparallelogram of equal area
having oneangle of 45°. (only traces of construction areto berequired)

4

8. Thelengthof thediagond of arectangular landis 15 m. and the difference between thelength and breadth
of therectangleis3m. Find theareaand perimeter of therectangular land.

3

9. If thedifference between theradiusand circumference of awheel is75 cm. find out thelength of its

radius.

10. Draw thehistogram of thefollowing distribution table:
Class 1—10 | 11—20 21—30 31—40 | 41—50 | 51—60
Frequency 8 3 6 12 2 7
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Question Pattern & Allotment of Marksfor 3rd Summative Evaluation

Subjects MultipleChoice | Short answer type| Longanswer type | Total
questions guestions guestions**

Arithmetic 2 (1x2) 4(2x2) 4 10
Algebra 5 (1x5) 8 (2x4) 2 35
Geometry 2 (1x2) 4(2x2) n 17
Co-ordinate

Geometry 1(1x1) 2 (2x1) 6
Mensuration 2(1x2) 4 (2x2) 12
Statistics 2 (1x2) 4(2x2) 10

14 26
Total Marks 14 + 26 = 40 50 90

** |_onganswer type questions.

Internal Formative Evaluation : 10 marks

Arithmetic
(i) Rea numberS}

(i) Profit and loss Answer one question out of two questions = 4 Marks
Algebra

(i) Polynomids Answer one question out of two questions = 3 Marks

(ii) Factorisation Answer one question out of two questions = 3 Marks

(iii) Graph Answer one question out of two questions = 4 Marks

(iv) Solve(linear smultaneousequations) Answer one question out of two questions = 3 Marks
(v) Application of Linear simultaneous

equationsinreal life problems Answer one question out of two questions = 3 Marks

(vi) Laws of Indices Answer one question out of two questions = 3 Marks

(vii) Logarithm Answer one question out of two questions = 3 Marks

Geometry Proof one theorem out of two theorems = 4 Marks

Application of theoremsin solving geometrical problems = 3 Marks

(Answer one question out of two questions)
Construction (Answer one question out of two questions) = 4 Marks
Co-ordinate Geometry Answer one question out of two questions = 3 Marks

Mensuration Answer two questions out of three questions= 3x2 Marks
=6 Marks
Statistics Answer one question out of two questions = 4 Marks




SAMPLE QUESTION PAPER OF THIRD SUMMATIVE EVALUATION
CLASS IX
SUBJECT—MATHEMATICS

TIME—3HOUR 15MINUTES FULL MARKS: 90
1. Choosethecorrect answer: 1x14=14
) Numberlis

a) anatura number but not arational number

b) arational number but not areal number

c) anirrationa number and areal number

d) anatura number, aninteger, arational number and area number
i)  NumberOis

a) aninteger but not arationa number

b) arationa number but not areal number

C) aninteger, arationa number and areal number

d) anirrationa number and areal number
iii) xS xx°=

@x1  Ox® (©x%2 (d)x8

v (22)°=
@2> ®2®° (20 (928
v) If 2=8 thenthevaueof x will be
@6 (4 (©2 ()38

vi) Thetwoequationsx+y =1andx-y =1have
a auniquecommonsolution
b)  infinitenumber common solutions
Cc) nosolution
d) twouniquecommon solutions
vii) A factor of x3+3x +4is
@x+2 ()x—2 (x-1 (d)yx+1

viii) IntheparalledlogramABCD, if ZABC=5°then, /BAD =
(@ 150°  (b)10°  (c)90°  (d)175°
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xii)

i)

Inthetrapezium ABCD, AB || DCand AB =4.25cmand DC = 3.75. If themidpointsof AD and
BC arePand Q respectively, then thelength of PQis

@ 4_225 cm (b 3'—2750m © 4.25 —23.75 om () 4.25 +23.75 om

The co-ordinates of the two end points of adiameter of acircle are (-3,4) and (5,-2). The co-
ordinatesof the centre of thecirclewill be

@43 O @2 (@39

The perimeter of asemi circlehaving thelength of radius 7cmis
(@ 22cm (b) 36cm ()44 cm (d) 66 Ccm

Theareaof acircular regionisA sg. unit. If the circumference of the circleis P unitandthelengthof

thediameter D unit, thenthevaueof PD/A is
@2 (4 (©6 (@1

Themidpointsof theclassesin afrequency distribution tableare 15,20,25,30.......... respectively.
25isthemidpoint of theclass

(820—25 (b)17.5—225 (c)225—265  (d)225—27.5

xiv) Whenthelength of every classissamethen the area of the rectangular region of ahistogramis

proportiond to

(& themidpoint of the corresponding class

(b) thelength of the classof the corresponding class
(c) thefreguency of the corresponding class

(d) thecumulativefrequency of the corresponding class

Answer thefollowing questions: 2x13=26
)  Fllintheblanks:
Cost price Sellingprice Profit/L oss Per centage of profit/loss
Rs. 200 Rs. 250
Rs. 400 LossRs. 60
i) (@ Writetworationa numberswhicharenotintegers.

(b) Writeanirrational number whichisgreater than 0 and smaller than 1
(Open ended Problem)

Write (27)_4/3 intheform of (_|qo when p and g aretwo integers.

Writeatrinomia with of onevariablewherethetwo co-efficientsarerational and oneco-efficientis
irrationa numbers. (Open ended Problem)

Factorisethefollowing:
X2+ (at+b)x + ab

66



vi) Calculatethevalueof log \/381 and writewhether the number isrational or irrationd.

vi) Draw aconvex and aconcavequadrilateral. Draw thediagonalsof thequadrilatera by dotted
lines (Open ended Problem)

viii) Draw aquadrilateral sothat the diagonalsare perpendicularsto  each other but the quadrilateral
should not bearhombus. (Open ended Problem)

iX) Takeapoint Ponthex-axisand another point Q onthey- axis. Takethe co-ordinate of the point
P and the co-ordinate of the point Q in such way that the distance of theline segment PQis5 unit.
Writewhat co- ordinatesof Pand Q will you take? (Open ended Problem)

X)  Draw anequilateral trianglewith ascaleand compass. Cal culatethe areaof thetriangleinsg. cm.
(Open ended Problem)

xi) Draw acirclewith scaleand compassand find out the circumference of thecircle.
(Open ended Problem)

xii) Giveanexampleof adiscrete variableand an Contionuousvariable. (Open ended Problem)

xiii) 1f the classes 60— 69, 70— 79, 80 — 89, 90 — 99 are expressed in class-boundary, then
how will the classesbe?

Answer onequestion : 4x1=4
a My friend bought astory book with arebate of 25% onthe marked price. If hesellsthebook at the
marked price then what with bethis percentage of profit?

b) Writetwo numberswhich onegreater than 1 but smaller than 2 and their decimal rangeisinfiniteand
non-repeating. Writetwo numberswhaose decimal rangeisinfiniteand recurring.

(Open ended Problem)
Factorisethefollowing polynomial expressions: (any one) 3x1=3
a Xx3-7x-6

b) 4x2—12xy +9y?+ 2x -3y

Answer any onequestion : 3x1=3

ad Bydividingthe polynomias(ax3+3x2-3) and (2x3-5x+a) by (x-4) if theremainder isthe same, then
what isthevalueof a?

b) Iff(x)=ax+Db,f(0)=3and f(2) =5, thenlet usfind out the values of aand b.
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10.

11.

Draw thegraph of thefollowing smultaneousequationsand writetheco-ordinatesof theinter-
secting points: (any one). 4x1=4
ad x+ty=12andx-y=2

b) y=5and2x+3y=11

Solvethefollowing equation: (any one) 3x1=3
2,5_4.3,2_19 xtl_4 . x=5_1

Px+y=1ix+y=20 Dy¥1=5:yBE=7

Answer any onequestion : 3x1=3

a Thedenominator of aproper fractionisgreater thanitsnumerator by 5andif 3is added to the
numerator and the denominator thefraction becomes% .Construct alinear smultaneousequation
withtwo variables. Solveit and find out thefraction.

b) Thetotal weight of Ayeshaand Rafiqis51 kg. If half of theweight of Ayesha isgr of the weight
of Rafiqthen construct alinear s multaneous equation with two variablesand solveit to find out the
individua weight of Ayeshaand Refig.

Answer any onequestion : 3x1=3

a Smplify:

b) Solve:
9 x 81X = 272

Answer any onequestion : 3x1=3

logx_logy_logz
a) If y_z_z_x_x_y thenShOWthatxyZ:].

b) If a+b?=7ab thenshowthatlog (253 =1 (loga+logb)

Answer any oneof thefollowing questions: 4x1=4
a Theheight of 75 personsaregiven in thetable below:

Height(cm) | 136 — 142 | 142 —148 | 148— 154 | 154— 160 | 160 — 166
Population 12 18 26 14 05
Draw the histogram of the above data.

68



12.

13.

14.

15.

16.

b) Draw afrequency polygon onthebasisof thefrequency distribution tablegiven below:

Height (cm) 75— 80 80— 85 85— 90 90 — 100 100 — 110
Population 12 18 22 10 8
Answer any onequestion: 1x4=4
a) Provethat thediagonasof aparallelogram bisect each other.
b) Provethat thethreemediansof atriangleare concurrent.
Answer any onequestion: 1x3=3
a Oisapointintheparalelogram ABCD. Provethat AAOD + ABOC :% parallelogram ABCD.
b) Provethat by joining the midpointsof thesidesof any quadrilatera, thequadrilatera that isformed

Answer any one of thefollowing question:

a)

b)

Answer any onequestion:

a)

b)

Answer any two questions:

a)

b)

c)

isaparaleogram.

1x4=4
Inthe A PQR, ZPQR =30° /PRQ =60°and QR = 8cm. Draw arectangle equal to the area of
APQR (only traces of construction arerequired)

Draw asquare having thelength of side 6cm. Draw atriangle equal to the areaof the square.

1x3=3
Find out in what proportion thejoining line segment of thetwo points(4,3) and (5,4) isdivided by
thex-axis.

Theco-ordinatesof thepoint A,B and Cof AABCare (5, 3), (-2, 1) and (2, 4) respectively. Find
out theareaof the A ABC by co-ordinate geometry.

2x3=6

You decidethelength of thethree sidesof atrianglewhichisnot right angled and find out the area
of thetriangle. (Open ended Problem)

You decidethelength of thediagona and the perimeter of arhombuswhichisnot asquareand find
out thelength of the other diagonal. (Open ended Problem)

A circleand asquar cricumscribeit aredrawn. If theareaof thecircleis 154 sqcm, thenfind out the
areaof thesquare.
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Development of certain life skills through the curriculum of Mathematics for
class I X: A discussion

Theam of educationisholistic development of thelearner. Hence learning iscontinuousand lifelong. The
learner experiencesvaried challengesin daily life. When these experiences are properly integrated with the
learning devel oped through school curriculum weinfer that his’her learning isprogressing with theright ap-
proach. But can the school curriculum facilitate him so that at the end of school education he/sheisequipped
enough to meet the challenges of socia life?1sthe curriculum adequate enough to utilizethe minimum hidden

opportunitieseven in adverse conditions?1n such situationsvarioustypesof lifeskillsarerequired.

Surpassing thelimitationsof school curriculum, thelearner needsto develop the skillsin order tofacethe
different challenges and uncertainities, both within and also beyond him/her. Hencethelearner needsto de-
velop hig’her innate qualitiesto become adequate enough to meet the demands of thefast changing society. In
other words, thisspecial kind of learning impartsin hinvher the skillsto become sensitive and socidly respon-
gble Thisskill of educationiscommonly known asLifeskill education. Lifeskill education devliopsthe skill of
thelearners. Lifeskillshelpinthe cognitive devel opment of thelearners. The communicative skill isenhanced

andthey learntheskill of anxiety management.

Inthe M athematics curriculum, the prospectsof different life skillscan befound. Someinstancesof the
lifeskillsare stated bel ow.

Some contextual examples to adopt life skills

Topic: Areaof acircle

Task: Thereisarectangular auminium sheet of length 1m and breadth %2m. The cost of the sheetisSRs.472.
Platesof “2mdiameter or potsof ¥am diameter areto be made from thisa uminum sheet. A profit of Rs. 50 for
selling each plate and Rs 12 for each pot isbeing made. By selling the remaining unused piecesRs. 18is
ganed. How many potsand plates can be madefrom thea uminum sheet with minimumwastage? What will be
the maximum profit and what will bethe percentageof profit? What will bethe salling price of unused materias

per sq. m.?

@
Y, m

4

(i) (iii)

7,m

N /

12 pots gpotsandiplate 4potsandzplate
Fromfig. (i),total profit from12 pots= Rs.12x12=Rs. 144

Fromfig. (ii),profit from 8 pots= Rs.12x8=Rs. 96 and profit from 1 plate= Rs.50

Total profit=Rs. (96+50)=Rs. 146
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Fromfig (iii), profit from 2 plates= 2 x Rs.50=Rs.100

and profitfrom4 pots= 4 x Rs.12=Rs.48

Total profit=Rs. (100+48) =Rs.148
.. To get themaximum profit with minimum wastage, maximum 2 plates and 4 pots can be madein the shape
of thediagram (iii) givenabove.

Themaximum profit =Rs. 148

Now, in Rs.(472-18) or in Rs454, the profit isRs.148.

148

InRs. 100 the profitisRs. 54" 100 =Rs. 32.60 (approx.)

Therate of profit is32.60%

Theareaof theremaining portion

S [1x 5 {2 (L x a2 (Lrx 2 sgm

=[% 2 (16 8)]sqm

-3 -2 Bmm-S s
Selling price of unused materials per sg. m.= Rs.(18 +5%) =Rs. 112

Inthisproblemthelifeskillsthat are devel oped are—
1. Wiseuseof Resources
2. Criticd Thinking
3. ProblemSolving
4. DecisonMaking
Topic: Profitand loss

Task: Thecost of makingabedisRs. 15,000. Thetrader had fixed theselling priceat Rs. 20,000. Hesold
onebedtoacustomer at arebate of 15%. The customer’sfriend gppreciated the bed and wanted to buy asimilar
bed fromthesametrader. Thetrader madeabill at arebate of 10% onthe selling price. The second customer told
thetrader of therebate of 15% got by hisfriend onthe previousday. Thenthetrader gave himafurther 5% rebate
onthebill amount. Now apparently both got the sameamount of rebate. But did thetwo customersget thesame
amount of rebate?\Who gained more, thefirst customer or the second?How much did hegain?

Selling priceto thefirst customer =Rs. (20000 — 20000><1 ) Rs.17000
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Heearnsprofit from thefirst customer =Rs.(17000 — 15000) =Rs.2000
Selling priceof thefirst part of thebill to hisfriend =Rs.(20000 — 20000 xl%) =Rs.18000
Selling price of the second part of the bill =Rs.(18000—18000 xl%) =Rs.17100

Thereforethey did not get the samerebate. Thusthefirst customer gained morethan the second one.

Thetrader gained Rs 2000 from thefirst customer and gained Rs. (17100-15000)=Rs. 2100 from the

second customey.

Inthisproblemthelifeskillsthat are developed are—

1. MarketableSkill

2. Criticd Thinking

3. ProblemSolving

Topic: Statistics

Task : Themarksobtained in Mathematicsby different studentsof classIX inthe 3rd Summative Evaluation
of last year aregiven below:

72, 85 73, 95 44, 48, 62, 53, 31, 92,

28, 32, 09, 14, 56, 8, 92, 58 93 67,

08, 17, 26, 39, 49, 52, 93 87, 77, 99
Makeafrequency distribution list of theraw datausing the Tally mark wherethelength of theclassis 10. Draw
aHistogram and aFregquency Polygon using thelist to understand the performance of the students.

Highest mark=99, Lowest mark=08

class Tally mark classmarks frequency(f)

0-10 I 5 2
10-20 I 15 2
20-30 I 25 2
30-40 Il 35 3
40-50 Il 45 3
50-60 I 55 4
60— 70 I 65 2
70-80 Il 75 3
80-90 Il 85 3
90 — 100 I 95 6

Frequency distributiontableof classlength 10
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HeretheFrequency PolygonisSABCDEFGH I JK L

TwoaxisXOX" andYOY~ aredrawn on the graph paper perpendicul ar to each other. The histogramisdrawvn
by taking thelength of thesidesof 10 smallest squaresaong the x-axis=10 marksand thelengthof the sdesof
10 smdllest squaresaong they-axis=1 student.

Thenthe points(-5,0),(5,2),(15,2),(25,2),(35,3),(45,3),(55,4),(65,2),(75,3),(85,3)(95,6) and (105,0) are
joined by line segments sequentially and the Frequency PolygonABCD EFGH I JK L isdrawn.

Life skills are also developed by working out the problems of statistics. In this
case the life skills developed are:

1. Keeping Records
2. Faning/Organizing

Itisanticipated that theteacherswill engagethelearnersinto similar other instancesto devel op various other
lifeskillsof thelearners.
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Characteristics of Some life skills

Problem Solving

e Abilitytoidentify theproblem, i.e. he/sheisabletoidentify those mathematica mattersrelated tothe
problem

e Ability towritethe probleminmathematical language

e Ability tothink about the possible waysand also to apply the most appropriateway of solving the
problem

e Abilitytoanayzelogicaly theway of solving the problem andto practiceit
Decision Making

e Ability toknow why adecisionisbeing made onagiventopic

e Ability to select with utmost confidencethe most important and effective method

e Ability tothink about the possible advantagesto be gained for sel ecting the method a ong with the
probabl e disadvantagesto befaced

e Abilitytoverify thedecison
Critical Thinking

e Remembering

e Comprehending

e Applying
e Andysng
e Evduding
e Credting

Wise use of Resources
e Understanding theval ueof resourcesand using them appropriately
e Afteruangtheresourceswith proper objective, utilizingtheother resourcesinvaried waysappropriately
e  Transforming theresourcesby maintaining theirimportance

e  Adopting appropriate planning for successful implementation of the objectives
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e Feding motivated from the experience gathered in the desired field of activity and achieving success
inany other field

Marketable Skill

e Reaction based ondiverse circumstances

e Marketing strategies

e  Decision making based on circumstances

e Preparationfor adopting new approach based on experience
K eeping Recor dsand Planning/Or ganizing

e Decision can betaken regarding the planning or organizing an activity on the basis of the data
recorded and the obj ectives undertaken

e Apprehending thefuture perspective of an event based on analysisand comparison
e  Knowing about the essence of the matter
e Redizingtheerrorsand mistakescommitted and rectifying them

e Knowingabout atopicindetail and being aware of itsrespongbility
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