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Foreword

The secondary stage marksthe beginning of the transaction from functional
mathemati cs studied upto the upper primary stageto the study of mathematicsasa
discipline. Thelogical proofsof propositions, theoremsetc., areintroducesat this
stage. A part from being aspecific subject, it isto betreated asaconcomitant to any
subject involving analysisasreasoning.

The teacher hasto encourage the children to understand and absorb critical
issues and abstract concepts duly focusing on teaching learning processinstead of
scoring marks. Itisessentia to creaste amixed classroom environment for effective
transation of curriculum by involving children participation. Nurturing classroom culture
to inculcate positive interest among children with difference in opinions and
presumptionsof thelifestyle. The new text books make an attempt to concretize dll
the sentiments. So theteacher hasaroleand responsihility to creste such anatmosphere
withsill full thoughts.

To devel op such skillsamong teachersinteaching learning process at different
levelspreparation, planning and eval uation, the hand book will guidetheminasa
useful ingtrument.

ThisHand book contains seven chaptersinwhich 1to 3 chaptersgivesanidea
about nature and scope of text book chapters.

Chapter 4 deal s precisaly with the new conceptsintroduced in the syllabus.
Chapter 5 describestheimportance and conceptua understanding of different areas
of mathematics to promote teaches to understand deeply in the concerned area.
Chapter 6 givesan ideaabout how to usethe new text book in an effectiveway in
teaching learning process such asrole of teachers, preparation etc. Finally chapter
7 dedl swith how to implement continuous comprehensive evaluationin asuccessfor
manner.

The state council for Education research and Training appreci ates the work
done by the committee members, teachersand other technical stuff in bringing the
hand book in aprecise and attractive manner for the benefit of mathematicsteachers
inthestate. Inthe endeavor to continuously improvethe quality of our work with
respect to text books and hand books, we wel come the comments and suggestions
inthisregard.

Director,
SCERT, A.P,, Hyderabad.

(iii )



| ndex

VIl Appendix:
¢ Sdf Evauation Sheet

Contents Page No.

|. Chapter :

¢ Whatistheneed of training on new text books? 5
I1. Chapter :

¢ Introduction of New text books- key topics 7
[11. Chapter :

¢ Anaysisof achapter in 8th classtext book 22

(Ratio - proportion)

|V. Chapter :

Analysis on Specifictopics

1. Verba Problems 27

2. Probability 31

3. Proofsin Mathematics 37
V. Chapter :

Position papers in learning

1. Number System 44

2. Algera 51

3.  Geometry 59

4., Statagtics” probability 63

5.  Mensuration 69
VI. Chapter :

¢ Teacher Preparation 74
VIlI. Chapter :

¢  ContinuousComprehensive Evauation 79

96

(iv)




- Mathematics 8™, 9 Classes

Chapter 1
What istheneed of training on New text books?

Secondary education isundergoing changestimeto time. These are necessary asthe knowledge
widens and the needs of the society from teacher centered education to child centered education. But
text bookswere not changed accordingly it becomesadream until 2011-12.

Our state Government devel oped Andhra Pradesh state curriculum framework (APSCF-2011)
in accordancewith NCF - 2005 and RTE - 2009. Which recommendsthat children'slife at schools
must belinked to their life outside the school. Thusitismandatory to develop new syllabusand text
booksinvolving the children in participate, discussand take an active part in the classroom processes
includes project works, experiments, Analysis. Thusthe new text booksfrom class 1 to 10th were
devel oped in aphased manner with anational perspectiveto prepare our studentswith astrong base of
mathematicsand science. Teaching learning strategieswere given in accordancewith new curriculam.
Inthisoccation, theteachershaveto revisetheir teaching strategiesto fit into the new processes. So it
isnecessary that all the teacher have to undergo an in servicetraining to understand the principles
behind devel oping new text booksand teaching strategies.

All theteachersin the state were undergonetraining last year on 6th and 7th classnew text books.
The survey conducted by SCERT in the month of Feb213 on "Implementation of New text books-
observation of teaching learning processes’ throughout the state does not reflect the positive outcome
ontraining. Let usfind some conclusion arrived at theend of survey.

Though most of theteachers said that the text books are good, exercisesare good and concepts
wereintroduced in anice manner, but there were some errors observed by the surveyors.

¢+ Therewerevery less percentage of teachersread "Foreword", “teacher instructions' and
academic standards given in thetext books

¢ Only 10% of teachersare creating new situationsin providing activities, discussions, text
booksreading inthe classroom.

¢ Veryfewteachersweregivenimportanceto exerciselike"Dothis', "Try these" and " Think
discuss' for better understanding the mathemeatical concepts.

¢ Only few teacherswere providing opportunity for children participation inteaching learning
process.

¢ Verylessteachersare providing and working out projects.
¢  Theunderstanding of continuous comprehensive eva uation among teachersisvery less.

Thus the training programme is meant to provide opportunity to the teachers for better
understanding of key principlesbehind thetext books of class8th and Sth.

d
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Objectives of the training programme :

*

L

*

To understand the philasophy and key principlesinthe new text books of 8th and 9th classes.
Todiscussand understand the nature and scope of various areasin mathematics.

To understand the new and innovative strategiesto devel op lesson plansand activities.

To understand theimportance of constructive exercisessuch asDothis, Try theseand think-
discuss.

To know how to conduct activitiesinamathsclass.

To understand the spirit and assessment techniquesthrough CCE.

To prepare thetext items based on academic standards.

To prepare summeative assessment question paper based on weightagetables.

To understand about academic calendar and itsimplementation.

To narrow aim of school mathematicsisto devel op 'useful’ capabilities, particularly
thosere ated to numeracy - numbers, number operations, measurements, decimalsand
percentages, Thehigher aimincludesdevel oping thechild'sresourcesto think and reason
meathematicaly, to pursueassumptionstotheir logica conclusionandto handleabstraction.
Itincludesaway of doing things, and ability and the attitude to formul ate and solve
problems

- NCF 2005
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Chapter - 2
| ntroduction to New text books- Key principles

I ntroduction :

Educationisaprocessof human enlightment and empowerment. Recognizing theenormouspotentia
of education, al progress ve soci etieshave committed themsalvesto the universdization of e ementary
educationwith and explicit aim of providing quaity educationtodl. Inthisconnectiondl thestatesof in
our country developedtheir own curricular keepingin view their salf reliance under nationa perspective.
Right to education (RTE - 2009) perceivesthat every child who entersthe school should acquirethe
necessary skillsprescribed at each level upto theage of 14 years. Our State Government has decided
to revise the curriculam of all the subjects based on Andhra Pradesh state curriculum frame work
(APSCF - 2011) and rel eased 18 position papersan curricular and co-curricular subjects.

The state curriculam framework 2011 emphasised t utilizethe natural learning abilities of the
children by creating opportunitiesintext booksto think and apply their knowledgein widening beyond
thetext books. Theexercisesinthetext bookswill provide children ample scopeto reach theacademic
standards prescribed in each level.

The new text bookswere devel oped by SCERT for class 1, 2intheyear 2011-12, 3,6,7 classes
intheyear 212-13 and 4,5,8,9, classesin 2013-14.

To understand the philosophical aspects of these new text books, let usthink and discussthe
following questions.

1. What arethekey principlesinthe development of new text books?

2. What arethe special features of new text books?

3. Howthetopicsare selected for 8th and 9th classes?

4. Whichtopicsare sdlected were given moreimportancein thetext books
5. Howthechaptersarearranged in the text books?

6. What aretheissuesdiscussed in Foreword and preface of these Maths new text books.

d
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+ Key principlesin the development of new text books:

Thenaturd
learning abilitiesof
thechildren

Childrenlanguage
and experiences

Link betweentopics
withoutsde
classroomlife

Shiftingfrombi
heartingto
knowledge

congruction

Topicsrelated not
only related to text
books

Discoveries
through projects

Freedom of
expressionsand
questioning ability

Sociologicd and
condructive
approaches

Defined
academic
standards

Different waysof
problemsolving
approaches

Scopefor credtivity,
intention
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b) Foreword
8h Class 9" Class

e Foreword
enormouspotential of education, all progressive societies have committed to the
toall.
wall. Asthe nextst
“Thelogical
theorems et i i i
e . i . i ine. The logical
bject, s
bject,
P 3
ther life.
Forteach
i fmark: Also Forteachers,
t
: & s o e n
into knowledge is a thrust in the teaching job. isathrustinthe teaching job.
The isi i i dhra Pradesh Stat
Curriculum SCF-201 s posit @ F
paper paper
stte. state. The textbooks make an attempt o concretizeal the sentiments.
‘The State C The State Co i
i levels. Tam
Officers, Mandal Educational Of
given their time in the development of this text book. | am grateful o the office of the Péwadon{ Ui
Rajasthan for extending co-operation in developing this text book. In the endeavor to ‘e welcome your comments and suggestionsn this regard.
his regard.
Place: Hyderabad Director
Date 03 December 2012 SCERT, AP, Hyderabad
Place : Hyderabad Director
Date 03 December 2012 SCERT, AP, Hyderabad

™ Frce Dstosuron ov A.P. Goveamwen

c) Preface
ISESEEe———————

8" Class

Chapter (5) C i copat
ngs.Now, i fitand loss, sules VAT si
F-2011) which p
Right et fomula. Ct
logical consequence of the aceepted axioms. proportionand mi
14 years. Thei of . i . a
[ P
; casy understanding ofth proofof those theorems. i
givento
Students withastrong base of Mathematics and Sience. « Continuous Ce i
“Trythis”and “Think. Wit
e item of the chapter so that the teacher can assess the performance of the pupils .
throughout he chaptr i i tructions of
Quadrilatera
. ividedinto 15 chapte i P i
tspropert InChapter
(8) Exploring Geometrical Figures and Chapter (13) Visualising 3D in 2D, the child has
. C 4 o
" adoptthe contents and care this book asthers.
a a
i i lygonsand O’
ber
P demi g
a0y versa. central tendency and complex problems are discussed.
. a Cubesand
(2) Algebra, (3) Arithmetic, (4) G i i gl thearcaof Tr Quadrilateral, Circl
area and volume of ubes and cuboid n Chapter (14).
Chapters 2) (4) (1) and (12)deal with Algebra. Inthe chapter Linear Equation inone:
FA ES KA . !
andalsoin daily lfesiuations. L
ensured
cE— . s thalgel = b
. : suchas (a+ b = @ +2ab+ 1%, (a+b)(a-b) = @~ b and
supportisneeded insetting the sitationsn the classroom. s . solingof problems withingenity.
‘Some special features of his text book are as follows values.
problems to make child to ractce. ~TextBook Development Committee
curriculararcasn cach erminthe course ofstudy.
Free Disrbution by A, Gosernment ® o Free Disribution by AP Government i
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Preface

F-2011) which
Right

igeof 14years. 1 jon of
students witha strong base of Mathematics and Science.

ectthe needs

primary
stages.
rzeda ERT,
. System, Algebra
try, Measuration, Statistics and i
gical thinking,

situatons.

activities required for hands on experience nthe form of “Dorthis'and “Try this”. Teacher's

supportisneeded n setting thesituation i the classroom.
Some special features of this text book are as follows

curricular areas i each term i the course of study.

Now, Devel through
ehi defined, ?
undefined terms and axioms and to ind new relations called theorems as a logical “The Elements”
consequence ofthe ccepted axioms. riangles quaditeals i I deduction,aalytical
understanding f the proofof those thorens.
+ Continuous C “Try ofgeometical fgurs.
hisand “Think, a
: Chapter (9)
. Do srouped and 4,
Know willerainy belpthe chikdrenforcreaive thinking. iven data wasdiscussed by aking daily e siuion.
G - Chapter (14) robability i cnirly a e chaper for scondary school students was
contents and caretis ook s theirs.
Chapter (1) Real The nd
child can vis a fr
i il  soh

representation

Chapter (15) Proofs in mathematics will help ;the students to understand what is a

Chapter )
diferent from s o,
atheorem wihllustative examples.
Factorisaionof .
of somespecial sheemploys.
Chapter (3) L o " .
e whichisthe
un idace. ensred.
own it every day experience.
Thereare 4781112,0d13 lthese process from : e
chapters andinsightul understanding solving of problems with ngeniy

o
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Text Book development committce

Tbenmmear cucveer IR
d) Unit divison
8" Class
Mathematics
Contents
Chapter Contents Syllabus to be Page No.
No. Covered during
1 Rational Numbers June 1-33
2 Linear Equations in One Variable July 34-58
3 Construction of Quadrilaterals July, August 59-80
4 Exponents and Powers August 81-95
5 Comparing Quantities using August 96-121
Proportion
6 Square Roots and Cube Roots September 122-147
x Frequency Distribution Tables September/ 148-180
and Graphs October
8 Exploring Geometrical Figures October 181-198
L) Areaof Plane Figures November 199-230
10 Direct and Inverse Proportions November/ 231-247
December
1 Algebraic Expressions December 248-266
12 || Factorisation January 267-281
13 || Visualizing 3-Din2-D Febrauary 282-296
14 Surface Areas and Volumes February/ 297-310
(Cube-Cuboid) March
15 || PlayingwithNumbers March 311-336

Free Distribution by A Government

@)

SYLLABUS

® Playing with numbers
+ Witing and understanding a2 and 3 digt mmber in
seneralized form (100a-+ 106 +¢)where, b,ccanbe.

Number System (S0hrs)
@ Playingwith numbers

®
B e
numbers, Square. by alphabet inproblems involving any of
roots, Cubes, Cube | th fouropratons)
roots.

5 e behindthe divisibility ests of
23,45/67.89,and 11 fora twoorhree digitmamber.
expressdinthe genen fom.

@) Rational Numbers
- Properies fatioalnumbers. (inchling denies).
- Usinggenera form f exprssion 0 describeproperis.
Apprciaionafproprtic.

5 ctonsl umbers s decimaland vice:
versa (denominatorsotherthan 10, 100, ...

(@) Square numbers, cube numbers, Square roots,
Cubes, Cube roots.

formumbers containing.nomorehan  digts andbyno

€)

CONTENTS
Chapter Contents Syllabus to be Page No.
No. Covered during
1 Real Numbers. June. 126
2 Polynomials and Factorisation July 27-58
3| TheElementsof Geometry July 59-70
4 | LinesandAngles July, August 71-106
5| Co-Ondinate Geometry August 107-123
6 Linear Equation in Two variables September 124-147
7 | Trangles September/ 148-173
October
8 | Quadsilaterals October 174-193
9 | Sutisics November 194213
10| Surfuceareasand Volumes November/ 214243
December
1| Arcas December 244259
12| Circles January 260279
13| Geometrical Constructions Febrauary 280-291
14| Probability February/ 292309
March
15| Proofsin Mathematics March 310327
(i)
Face DisTmiurion oy A.P. Goverawent
I e D .

+ Pythagorean wiples and veifction of Pythagoras
theorem,

+ Cube manbers nd cobe roots oy o o for
umbers conining o most 3 digi).

. Estimaiing square roots and cube roos. Leaming the
proces of moving nesertothe equired number

+ Usesofbrackets

+ Simplifcaion ofbracketsusing BODMAS .

® Exponents & Powers

* Intgersasexponents.
« Lawsof exponents withniegral powers.

 Probiems invlvingapications on perceiages profi &
los, overhead expenses, Discoun, ax. (Maliple
nnsactions)

+ Symmetry in geometricl fgures wrt. (0 iangls,
Qe andiles.

 Difference between simple and compound inteest Mensuraton 1Shrs)
(compounded yearly upto 3 yeasorhalf-yearly upto3 @ AreaofPla
scpsonly), Arivingttheforma fr st Figures
{hrough pattems andusingit o simple problems. Oy
@) Directand Inverse proportion i

 Time & distance:Simpleand dirctword problens

® Area of Plane Figures
+ AraofaringlusingHeron's frmula (it poc)
andisapplicatonin finding e re of quadritrl
+ Arcaofatrpezium
+ Arcaofthe quadrlateal andotherpolygons.
+ Araofthecile & irulrpts.
@ Surfaceareas and Volumes
+ Surfacearcnofacube, cubod
+ Conptofvolan:, messeentofvohumeusinga s
it volome ofacube,coboid
andcapecty.

Standand ormothe mumbers
® Algsbraic Expresions
« Mulipicaton slgebraic exp. (Coeflicintshoukd be Geometry (0hry)
S ® Constructonaf
+ Somecommonerros (¢.24x # 2%, 7x+y #Tay) Quadriatersis
« Identities (a + b)’ = a? £ 2ab + b%, o - b’ = (a - b) (@) Representing.
oty 3Din2D
) Exploring

- Geometre verifcaoncf enties

® Constructionof Quadrilaterals

+ Review of quadeilatealsndteir propertcs.

« Constructionof quadterals,given with Erequcacy Dbibades

+ Revisimof Mean Midinand Mol of ngroupd .

- Twoadjacentsids, recangles

) Linear Equations inone variable

« Solvinglinearcquaions i on variabe ncontxt
involving malplcaionnd division
(wordpoblems)

- Thre ides and woangles inbetween them are gven

+ Scopeandnecesityof gowpedda.

« Preparaton of frequeny distribution ables

+ Comli ey sl

- Freqency grphs (histogram, fresuecy plygo,
ey e comubiv ey cuns)

- Constructon of special types f uadelteral with two
gl

) Factorisaton

« Factorizaionsimple ases nly)

+ Factorisaionbyakingout common fctr.
« Factorisionby grouping the tems.

+ Factoriationby sing dentes.

- Factors of e form (x+3) (+2)

@ Representing 3-Din 2D
* denify and Match pictures with objects [more

+ Drawing 2-Dreprsentation of3-D objects (Continued
skctches.

+ Counting vetices, edges & fces & verfying Enler's

- Divsionofalgsbrics

‘complicated . nesed,jont 2-Dand 3-D shapes (ot
morethan2)}

andexended) with sometric

relationfor 3-D fgures with lt fces (cubes, cuboids,

P Dirbationty A Goverment
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9" Class

343

a3 Sotabus 945
SYLLABUS SYLLABUS (i) Lines and Angles
« (Motivate) Ifaraystands on e, then the sum of the
Number System (S0hrs) | () Real numbers. A wo: w;»mkns«“mwwm
o + Review of representation of atural numbers, integers, semi ) (0 e st 1 (Pocve) I i ket B verecally cpposis anghen
andrational numberson the umber lne. @ Real mumbers e e areequal.
Representaton ofterminating / non terminating recuring e e - (Motivate) Results on corresponding angles, alterate:
« Repr & i + Representationofterminating non teminating recurring interiorangles when  transversal nfersects two.
dstlnals o0 the pember lne G ol succetalve decimals, on the number line through successive Wpﬂm,m !
2 e magifcaton.  (Motivate) Lines, which are paralle o given I
+ Rational numbers asrecuring  erminating decimals. ot st/ e St el b arc pamllelio given o, arc
« Finding mw;r of V2, 3, JScorrect to « Finding the square root of ¥2, V3, V5 coreet to . (Pme)l‘:-::mn;ﬁ:mysnhuiuul:i;l:lf_
6-decimal pl ivision method 6-decimal places by division method o (@R T Gl
e L " cmiestydvannn e it i i
as 1L01011011101111— Ty oot oppasitc angles.
Li2i2u2i—
= Lz — ) Triangles
and 2,3, 45 ee. and V2,5, 5 cte. + (Molivae) i i
 Exitenceofon-rional umbers (raional umber) « Existence of non-rationel mumbers (imational mumbers) andihe ncluded angle ofone triangle s equal o any two
suchas ¥2, V3 and their representation on the number suchas /2, 3 and their representation on the number sides and the included angle of the other triangle (SAS
e, e, ongruence).
 Exisence o ach real number onanumberlne by using RS S T + (Prove) Two riangles e congruentfany two angles nd
B Pythogorianresul. theincluded ideofone trianglis cqual 0 any two angles
« ConceptofaSurd. e B mc)hlded side of the other triangle (ASA
+ Ratioalisation o surds + Retionalistionof surds ongruence).
+ (Motivate) Two tianglesarecongruent i the threesides.
AEEDEIT) Algebra 20 hrs) @ Polynomials of one riangleare cqul o three sides ofthe otherriangle:
® Polynomials * Defncncfpolyenlincosvial sl  Polynomia - Defintonofapolynomialinone varable, s coeficens, (555 Congruence).
examples and counter examples, s terms, zero with examples and couner examples, s terms, zerc i y i
@ polynomial. @) Linear Equationsin ¥ + (Motivate) Two right trangles are congruent if the
TwoVariables- + Constantfnear, quadsaiccubic polynomials; monommial, TwoVariables: « Constanlner,quadatc, cubicpolynomials; monomias, hypotenuscandaside of one triangle arecqual especively
binomias, trinomias. Zero / roots of a polynomial / binomia, rinomials. Zero/ roots ofa polynomial / {othe hypotenuse and a side of theotherrangle.
T b ton ey « (Prove) The angles opposite o equal sides of a triangle.
andanalogy o posiive incgers (motivte). and analogy o posiiv ntegers (motivat). areequal.
+ Statement and verification of the Factor Theorem. « Statement and verification of the Factor Theorem. + (Motivate) The sides pposite o equal angles ofariangle
Factori +bx-+¢,a 2 Owherea, b, care real Factorization of ax” + bx +¢,a # 0 wherea, b, care real are equal.
numbers and of cubic polynomials using theFactor ‘umbers and of cubic polynomials using theFactor R Tk o
Theorem. Theorem. o B e
and acingside’s nequalitesina rangle.
Free Dirmoumons AP, Govemert Fres Dsraumonar AP Govemen
Free Darmounons AP Goverswerr
346 XCurss MATHENATICS . T i
(@) ORd e + (Motivate) There i one and only one circe passing + Comparing theobservation with hat fora coin. Observing
+ (Prove) The dingonal dividesaparalelogram nfo wo roughthesgiven on-colliear polts. singsofthrows,notionof
gk tnighs o + (Motivate) Equal chords of a circl (or of congruent + Consolidating and generalizin thenotion of chance in
+ (Motivate) Ina parallclogram opposite sides are cqual irces)are equidistant from the cenre () and conversely. eventslike tossing cois,dic tc.
andconversly. + (Prove) The anglesubtended by am arcatthe centris + Visual epresenttionoffequency outcomesof repeated
o (T e snip el double the angle sublended by it at any pointon the throws of the same kind ofcoinsordie.
vt Lot emainingpartof he e - Throwinga large number of identical dic/coin together
« (Molivate) A quadsilateralis  paralclogramiif o pair . (:::wne)huesAnmes:nwsegnmtohcnmlcm = fmr ]
ofitsoppositesides are paralle and qual. 2 ofindividualevenss.
P e e « (Motivate) Alne scgmentoiningany two oinssubends
(Mortivate)Ina paralllogram, the diagonals biscet equal angls at two other pointslying on the same side + Observing theaggregating numbersovera lrge number
otherand conversely. oficthen the fourpointsare concycic, of repeated events.Comparing with the data fora coin.
* (Motivate) Inariangle, the lne segmentjoining the mid + (Molivate) The sum ofthe ther pair ofthe opposite Observingtrings ofthrows,noton of randomess.
ofany o sides i puralel o the thidsideand. anglesofacyeic quadriateral i 180° and s converse Proofsin Mathematics || () Proofs in Mathematics
Lo ommnReE (i) Constructions. (5hrs) | Mathematical statements, verifying them.
) Area + Constructon f atriangle givenits bas, sum difference @ Proofsin + Reasoning Mathematic,deductiv reasoning
+ Review conceptofara, area of planar regions. ofthe ather two ides and one basc angles. e e
. - Construcion ofa tiangle when s perimeter and base
Realamaofarciange anglesarcgiven. + Whatisamathemaical proof.
+ Figureson the same base and bt the same paralcs. + Constructacircl segment contaning given chord and
+ (Prove) Paralllograms on the same base and between givenanangle.
the same paralels have the same rea. ®
* (Motivate) Triangleson the same base and betweenthe ® Surfuce Areas and ||+ Revisinofsurfcearcaand volume ofcube, cuboid.
same parallels are equalinarea andits converse. i + Surfacearcasofcylinder, cone, sphere, hemisphere.
oc + Volume ofcylinder,cone, sphre ncluding hemi spheres)
ectee andrightcicularcylinders/ cones.
+ Through examples, arive at definitions of circe elated i
concept i, creimfeucs dixneis, chord e Statsticsand Probabiity || . g cvision of ungrouped and grouped frequency,
subtendedangle. ashny || - e e
* (Prove) Equal chords of a rcle sublend equal angles at e « Mean, Median and Mode of ungrouped frequency
the centreand (motivate) s converse. @) Probabilty distrbuton (weighted scons).
+ (Motivate) Theperpendicular from the centreofacircle @) Probabilty
t0achord biscetsthe chord and conversely;thefine drawn - Foslofrobaity sing dathrough expeiments. Noton
through the centre of cirele to bisect a chord is ofchance in events ks tossing coins, dice ctc.
oot - Tabulating and counting occurrences of through'6ina

Frce Disrmaurion o AP, Goverent
Free Disrmounon e A.P. Govement Face Distmumon ov AP Govermuenr

f) Academic Standands

Qth Class N - I [ Mahemaievin

Academic Standards ol
+ Understanding the notion of proof
Academic standards are clear statements about what students must know and be able to do. - D Tt Ao g
The following are categories on the basis of which we lay down academic standards
. Testing mathematical conjectures
Problem Solving
Communication
L =
@  Kindsof problems: i)
; i
2 P roblsins, procediral Ex:3+4=7, 3<5, n +n,=ngtn, Sum ofanglesin a triangle = 180°
problems, reading data, tables, graphs cic. .
+ Creating mathematical expressig
@)  Problem Solving rem expressions
SJREAds Feobleiis four equal sides and all equal angles
+ Ideniifiesall piecesof nformation/data - . ;
+ Scparates relevantpicces ofinformation the digi
+ Understanding what concept s involved mind carry over.
. ; + Explining mathematical logic
+ Selection of procedure (CoRbections
. Solvingthe problem . C
g ) parts o, o division.
k measurements and space
) Complesity: + Making connections with daily life
‘The complesxity ofa problem s dependent on R
- i 2 ] ; :
«
+ Numberofsteps arithmetic orarithmetic and space
+ Numberofoperations . Connecting concepts o multiple procedures
+ Contextunraveling Visualization & Representation
. Nature of procedures + Interprets and reads data n a table, number line, pictograph, bar graph,
Reasoning Proof 2-D figures, 3-D figures, pictures
K 1 " . o + Making tables, number lin pictograph, bar graph, pictures.
- 1 : 5 zati ) + Mathematical symbolsand figures.
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g) Puzzles
8" Class

A magic Diamond

gh Cclass ) Do you know?
/Do You Know? N
Making an 8 x 8 Magic Square

Find numbers to put in the circles so
that the total along each line of the
Cloeutssans Simply place the numbers from 1 to 64 sequentially in the square grids, as illustrated
on the left. Sketch in the dashed diagonals as indicated. To obtain the magic square on the
bottom, replace any number which lands on a dashed line with its compliment (two numbers
of a magic square are compliments if they total the same value as the sum of the magic’s

square smallest and largest numbers).

7 D 7

12 |8 |48 |6|7 |8 84| 2| 38160 |6 |7 57

z N

’N’*}I 1213 (14 15716 9 |b55(54|1213 [51|56 16

.

i
2
Hint : The number will be ofthe form 17|16]29 20|21 | 2423 24 17 47|26 20 21|43 | 22 24
a=xb=5tx c=3+x d=1l+x 2526 |27 |28 |2930 |31 (32| |40 26|27 |32 |36 (30|31 |33
33 |34 |35 |36 |37 |38 |39 (46| |32 |34]35 255%23 38 |39 |25
41 |42 |48 |44 |45 |46 |47 |48 41 |23 |27 |44 45 |ig 16 |a8
19 |50 54 |52 |53 |54 |56 |56 o 115114 |52 |53 |17 |1q |56
where x iis any number and the total along each line will be 20 +2x 57 58|59 80| 51| 62|63 64 87158|595.|4" (62 (63 |1

forexample ifx=1,thena=1,b=6, c=4, d=12 and each line total will be 22.

* A magic square is an array of numbers arrange in a square shape in which any row,
Qolumn total the same amount. You can try more such magic squares. /

1) Brainteaser

o Class

K Brain teaser \

1.  Creating triangles puzzle

/ \
Add two straight lines to the above diagram and produce 10 triangles.

2.  Takearectangular sheet of paper whose length is 16 cm and breadth is 9 cm. Cut it
in to exactly 2 pieces and join them to make a square.

9cm

k 16 cm 12 cm /

J) Highlight from History
8" Class 9" Class

Highlight from History Highlight from History

George Polya (1887 - 1985)
Overthe years, many have thought abou the ques

“The Wonder of Discovery s especially keen in childhood”

whether theartof

(5
‘George Polya
(1887-1985)

1. Understand the problem

Teachers should sk students such questions as

Liaxsxs=(s)

« Coul i i i ¥ Tr@xxsxn=(14])

and soon.

IL Devise a plan

fort,

« guessandcheck o look forapattem o makeanorderly list o draw apicture

 solve an analogous problem e use symmetry o useamodel econsider special cases.
. i « usea formula o on »be ingenious

IIL Carryout the plan
o :

Trinity college,

persistent. Ifittll does 't work, = Lateioing
way mat is done, even by professionals. b 729~ 412 =0%10 Unrety e

IV. Look back ) ) - ) 201 Fhis 125th
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k) Wonderful Circle
9" Class (Back Page)

Graph Paper

L Wonderful Circle_2

Constructing the Nine-Point Circle of a triangle

The circle which passes through the feet of the perpendiculars, dropped from the vertices of any
triangle on the sides i . passes also through fthese sides as well as through

the midpoints of the segments which join the vertices

Do you know all that? This circle is called the Nine-Point Circle. This Nine-Point circle result was
known to Leonard Euler 1765, but was rediscovered by German Mathematician Karl Feuerbach in
1822,

Constructing the nine-point circle is a good test of your construction skills and your ability.

Just follow the instructions and try this

Step Step2 Step3
c
P,
A B A 2 B

Construct © ach

wiangleonasheetofwhite  sideofthetriangleandlabel  side of the triangle. Labelthe

paper. Label it AABC the points ofintersectionwith  points P, P.andP, 5o thatP,
the sides P,, PLand P, s the midpoint of ABand P,is
Name the orthocenter as R. the midpoint of BC.

Step6.

C ¢ c a
BR, TR and AR and label the op, atp .1t
points P, P, and P, so that andP,toP,. They should pass through all nine
P,isthemidpointof BRand  shouldall intersectinone points: P, P, P,, P, P., P,
Paisthemidpoiitof CR. point. Mark that pointas ‘0" PP,

This is the wonderful circle. You might have observed that how “compass” play a major role in

this Geometrical construction.

) Graph Sheet / |sometricsheet

8h Class

Isometric dot paper Graph Paper
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Discuss: How therespecial featuresin new text booksar ehelpful tothechildren
of 8" and 9" classes?

+ A review of 8" Class New Text Book :

The new text book has 352 pages where as the used in the past contain 311 pages.
Thesize of the book isincreased asthe chapterswere devel oped with moreillustrations,
tables, Graphsetc., The number of chaptersremains sameas 15. Taken careto reducethe
content without changing the contextual part. All thetopicswerearrangedinasystematic and
logical order following spird approach. The chapter include sufficient materid for childrento
enjoy and donot feel boredomin solving problems. Chapterslike " Sets'relations’, Linear
equationsand in equations, some position of commercia mathematicswere deleted fromthe
gyllabusasthese areto belearned throughly in higher classes. Therational numberswere
discussed in detailed manner with moreillugtrationsand examplesto understand their properties.
Learning of Geometry in the classwas confined to construction of quadrilaterals, Exploring
geometrical ideaswere stifled to next higher classes. Conceptslike Sdes Tax, VAT etcwere
introduced along with ratio and proportion. A chapter 'playing with numbers wasintroduced
inadifferent manner inwhich children will explorefomul ae based on pattern and dissibily
rulesof number with reasoning. InAlgebra, moreemphasisisgiven to understand Linear
equations, exponents, Algebrai c expressionswith more classroom activitiesand analysis.
Factorisation and specia productswere shifted to next class. In every chapter moreexamples
weregivento understand the problem solving approach in solving problems. By reducing the
member of exercises, thetext book writerstried to reducethe stressinlearning mathemeatics.
All conceptsin achapter werelinked with small exercisesunder 'Dothis, try these. There
exerciseswill help theteachersand studentsevery stage. The questionswere also useful in
building up the confidenceindividualy aswell asingroups.

o A review of 9" Class New Text Book :

Thenew 9" classtext book has been changed throughly componing to the previous book.
Geometry has been given moreimportance as per the prescribed syllabusand physica and
mentda ageof thechildrenat thislevel. Thisyear Geometry includes Elementsfrom Enclidian
Geometry, lines and angles, Triangles, quadrilaterals, Areas, Cricles and Geometrical
congtructionswitht justifications. All arewerelinked with concepts|earned previoudy in 8"
class. But the understanding the activitiesfollowed by logical conclusionswhichleadsto
proving of thetheoremswere given. Many worked exampleswere givento understand the
gpplication of theoremsin solving problems.

Thenew text book consists of 342 pages comparring to the previous one with 439 pages.
Motst of the unxlated topics were removed such uslogarithms, squareroots of algebraic
expressions, eyclic expressions, quadratic equations, sets, relations, Linear equationsand
inegations, matricesand computing. As per the Curriculum and syllabus prescribed at this
level, every topic should have rel evanceto the context. Some new conceptslike remainder

_
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theorem, factor theorem, co-ordinate geometry were associ ated and statastics chapter was
much strengthned which includesfinding mean, median and mode of semigrouped dataand
through graphs. Probability was introduced as a new chapter and understanding of
mathematical proofsweregivenwith daily life examples. The new text book reducesthe
burden of much content and includes problemswhi ch makes childrento think and discussin
peer groups.

The new text bookswere good in size, shape and colourful. Some additional information
about History of Mathemati cians, problem solving approacheswereincluded. Also added
some puzzles and Brain teasers to create interest among children for joyful learning of
Mathematics.

Conclusion :

Thetext bookswritten onthe basisof new curriculm and syllabuswill provideamkple
scopeto learn all mathematical conceptsin all thethree classes 8", 9 and 10" classes.

Theteachersshould plan accordingly with the conceptsand syllabuswith their innovetive
teaching strategiesto provide new ideasto the children which reads mathemati cian among
them.

TheNational policy on Education, 1986 statesthat M athematics should be visualised asthe
vetricletotrainachildto think, reason, analyseand articulatelogicdly. Apart being aspecific
subject it should betreated as concomitant to any subject involving analysisand reason. The
nationa curriculam framework for school education (NCFSE-2005) echoes such statements,
but despite this mathemati cs educati on has remai nded much the same, focussed an narrow
ams.

- SCF 2011
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Chapter - 3
Analyssof achapter intheNew Text Book
Unit Plan
Arithmetic 8" Class
Unit : Comparing quantiteswith proportion 16 periods (12 hours)
(Chapter - 5)
S.No. | Subtopic Concepts Periody Material
1. Ratio (2) i) Concept of ratio 1 | Charts, newspapers
i) Goldenratio 2 | Goldenratiopictures
iii) Compundratio related
iv) Peoblemson 1 Monuments
Compount ratio
2. Percentage (3) i) Comparing quantities 1 Charts
with percentage
i) Findingincreaseand 3
decrease of quantities
with percentage
iii) Varbal problems 1
relatedtoratio
and percentages
iv) Estimating percentage 1
3. Discount (2) i) Concept of discount 1,2 | Charts
i) Verbal problemson 1
discount
4, ProfitandLoss(4) |i) Conceptsof profit 1 Charts
andloss
i) Findingdifferences 4
between profit and losg
iii) Calculationof profit 1
and | oss percentage
iv) Verba problems
relating to profit and
loss

_
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S.No. | Subtopic Concepts Periods| Material
5. SalesTax and i) Concept of 1 Charts
VAT (1) VAT ModleBills
i) Verba Problems 4
6. Compound Interest |i) Concept of compound 1 Charts
4 Interest
i) Derivationof the
formulaof Compound
interest
iii) Caenlation of 3 Pomphletsof different
compound interest per banks
annumor halfyearly
iv) Applicationand verbal Documentsdownloaded
problemson frominterest

compoundinterest

Topic ; Arithmetic
Chapter ; Companing quantities with proportion
Class ; 8" Class
1. Academic StandardsPrescribed :°
1) Problem solving . e Solveproblemsrelated to compound ratio.

e Solveverbal problems.
2) Givingreasons ;" e Findsdifference betweenratio and percentage.
e Edimatespercentage.
¢ Findsdifference between profit andloss.
¢ Derivesformulatofind compound interest.
3) Communication . & Expresstheideasabout compoundratioin ownwords.

¢ Explansdifferent methodsto solve problemson percentages,
profit and lossand compound interest.

¢ Explainsthelogic behind deriving theformulaof compoud
interest.

4) Connection .~ e Connectsdivisonwithratio and percentage.
e Connectspercentagewith profit and loss, discount and VAT.

d
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e Connectscompoundinterestand VAT withdaily lifeproblems.

¢ Connectsproblemsrelated with profit, lossand compount
interest withagebra.

5) Representation .~ e Explainscompoundratio using tables.
e Explainspercentageswithtables.
e Preparebillsusing discount and VAT.

¢ Understand different tables and information given in the

chapter.
2.Teachinglearning :  TextbooksGraphsheets, Charts, Skeiches, Billscollected from shops,
material Brochersdistributed by bankspicturesof historica monuments.
3. Introduction - Dividewholeclassintotwo groupsasA and B and create asituation

for comparison of different aspectslike height, weight etc.

Theconcept of compound ratioisto beintroduced by taking anexample
fromdiay lifestuation.

¢ Thechildhastofind thecompoundratioof a: band C: dwithexamples.

4. Teaching Strategies

e Creating asituation in the classroom to konw how the percentage
increasesand decrease.

¢ Motivatethe childrento participatein groupsand wholeclassactivity
to solveverbal problemsrelating to compound ratio and percentage.

¢ Discusstheimportance of Discount inthe classroomwith tablesand
charts.

e By observing different typesof billsstudentsunderstand thedifference
between profit and loss.

e Sometextua problem about profit and lossmust be showed.

¢ Developtheconcept of profit andlosswith daily lifeexamplesand by
showing shopping bills.

¢ Develop the conceptsof VAT and compound interest with billsand
Bantery Brochers.

¢ Derivetheformulaof compoundinterest with pattern and activity.

e Solving verbal problemsin classroom leadsto the gpplication.

_
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| mplementation of teaching strategies
Ratio :

. Refer page 97 and 98 of text books and make the children to understand the tables of
investments.

. Studentswill comprehend the compound ratio.

. Group activity istobegivenfor "Try these" itemin page.99.

¢ Askthechildrentofind morepicturesrelated to goldinratio.

. Students must be provided an opartunity to understand and appreci ate the Gol den Ratio.
. Motivatethe children to solve problemsin exercise 5.1 ontheir own.

Percentage
* Createasituation to devel op the concept of ratio through the examplein page.99.
* Encourage children to think and understand different methods givenin page no.101.

¢  Askthestudentsto solveproblems?, 11intheexerciseb.1.

Discount :

. Display the chartsrepresenting prices of articlesand discount given by shopping malsas
givenin pageno.102 to makethe children to understand concept of discount.

* Usetheitem 'try these' in page no.104 to make the children to discuss about di scount used
invariousdaily lifestuations.

. Makethe children to discussand sol ve the problemsgivenin page.105.

. IntheitemsTry these' and "Think discussand write' to understand houw to estimate the
percentages.

Profit and Loss:
. Make the children to observethe situationswritten on the chart of page.105.
* Ideaof "Profit”, "Loss' must beinclucated by observing theabovediscussion.
¢  Askthechildrento solveproblemsgiveninp.106
and 107 by discussing with friends.

* Motivate the children to solve problems8, 9, 10, 11, 12 of exercise5.2 ontheir own.

d
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Discount and VAT :
¢  Askthechildrento collect billsfrom stropsand customersfor observing discount onitems.
. Makethe children to understand about VAT by taking them to some shops/ Hotels/ malls.
* Motivate childrento discussthe example problem given in page 109.
¢  Askthechildrento solveproblems5, 6, 13, and 14 on their own.

Compound interest :

. Makethe chidlrento observe theinformation given by the Bankson their brochures about
deposites, interest rateson loansetc.

¢ By discussion on such broaches in the classroom, idea of compound interest must be
devel oped among the students.

* Generalisetheideaof compound interest through examplesto arrivetheformulato find
compound interest (Page.113)

¢  Askthechildrento solveproblemsgivenin Page 114,
Page 115

* Through 15" exampl e on the page no.118, application of compound interest in physical
interest in physical sciencemust behilighted.

. M akethe children to understand the rel ation between the gpplication of physical science
problemswith compound interest.

. Problems1, 3, 6, 8, 10, 14 and 15 of exercise’5.3 must be solved on the black board, while
discussing with thestudents.

Additional Information:

* Collecting pamphlets of business organi sations and insurence companing and discusssing
with the children about discount, interest, profit/ loss.

* Inspiring the studentsto collect beautiful photographsor picturesand toidentify the'Golden
Ratio'

Key Concepts:

Golden Ratio, Compound Ratio, percentage asaratio, discount, VAT, profit / |oss, compound
interest, derivation of formulafor compound interest.

Activities of modern citizen like trade, business,
industry and administrative machinary can be
displayed by using logic of mathematics = smith.
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Chapter-4
Special Items-AnAnalyss
1. Verbal problems

Mathematical equation:
Know What + Know how + Know why = Know more

According to aresearch conducted by Ingtitute of Educational Science, department of Education,
U.SA., thestepsto solveverbal problemsareasfollows:

I. 1. Read the Given verbal problem.

¢ Understand theproblem
Understand themathematica language
Identifiesthetype of the problem
(Congtruction, proof, graphs, fill thetableetc.,)

[1. Fill the following chart and solve.

1. | Identify "what aregiven, What areto befind" inthegiven verba problem.

¢ Canyou understand the given problem and can you explainitinyour
ownwords?

¢ Canyouexplainthegiven problemin another form?
¢  What isthemeaning of important termsin the given problem?

¢ Canyoudraw aneededfigureto solvethe problem?

2. | Tosolvetheproblem what information isneeded?
¢  ldentify whether thegiveninformationishelpful to solvetheproblem

¢+ Writethegiven probleminyour ownwords toidentify what tofindinthe
givenproblem

¢ Writethestepsin order
¢+ Referthesolutionsof identical problems
¢ Wirite"what doyoufind" inthegiven probleminmathematica language

3. | Doesthegiveninformationissufficient to solvetheproblem?
¢  Whether extrainformationisgiven?
¢ ldentify theextrainformation that is needed to solve the problem

d
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¢ ldentify which operation, principleor activity to beused to solve
theproblem

¢ ldentify thenecessary theoremto solvethe problem

4. | Howisthesolution?

¢ Prepareaplan/algorithmto solvethe problem

¢ Trytofindapattern

¢+ Writethestepsinorder

¢+ Drawardevantfigure

¢ ldentify what isneeded and what isunnecessary. Remove unnecessary
things

¢ Usngof symmetry

¢ Using of atool

¢ ldentify therdevant activity and implement it

¢ Actaccordingly andwisely

5.| SolvetheProblem

Recaptulation:

6. | Whatisyour answer?

7. | How didyou solvethe problem?What wasthe method?
8. | Explainthereasonsfor usingthat particular method?
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Wor ksheet / Verbal Problems

1. Resolveintofactors. 2y (y +2)— (X +y) (X + 2)

(Note: don't removethe brackets)
(19867 — 1992) (19862 + 3972 — 3) (1987)

2. Findthevaueof (1983) (1985) (1988) (1989)

3. Aright angletrianglewith measurement 15cm, 20cm, is
rotated throw its hypotenuse. Find the volume and total
surface areaof so formed bi-conical shape?

4. A cylindrical shaped vessd whoseinner radiusis21cm. Is
filled with water. A solid spherewhose diameter is10.5
cm. Isbeing dipped inthewater/vessdl. Findtheincrease

inwater level?

5. ab,cxy, zarerea numbers: %
&+b*+c>=25x2+y?+ 22+ =If ab,cx,y,zarerea numbers, & +b?+c?=25; x> +y?+ 72

+=36and ax + by + cz = 30, then find the value of

6. Inarightangletrianglethelength of thesmalest Sdeis2003 units. If thelengthsof remaining Sdes
arepositiveintegers, find the perimeter of thetriangle?

7. Radiusof agphereis5cm. Surfaceareaof the sphereis5timesof thelateral surfaceareof acone
whoseradiusis4 cm. Find the height, volume of the cone (rt :2—72 )

8. Intheadjacent figurethe measurement of eachtriangleis
26cm., 17 cm, and 25cm., figure, asinthe Telugu version.
All such8triangles(formsadesign) aredrawninrectangular BIN7 om
shaped datewith measurements 50 x 70 cm. Find thearea

of thedesignand areaof theremaining place?

50cm

70cm
9. Provethat 2222%% + 5555?22 jsdivisible by 7?

10. Inarectangle ABCD, AB = 16 Units, BC = 12 unitsand F & E are points on AB, CD respectively,
if AFCE isrhombus, then find the measurement of EF?

N T B R pr S RN 1+2+3% s T 2013
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12. A and B arefour digit numbers, a>b, if anumber isreversed, then we will get another number

andif a;b = b—1 thenfindthevalueof 'b'?
5

13. x+y+z+t=1
X+3y+9z+27t=81
X + 4y + 16z + 64t = 256
Find thevalueof 'x'if x + 167y + 1672z + 167°% = 167*

1+17) @+Y) (14F) e (14 7)
(1+19) (1+3) @+3) e (145)

14.

x-1
15. Aline paralel to 'x' axis, intersectsthe graph 'y = x=2) (x=3) at x =a, x=b then find the
vaue of (a1)(b-1)?
16. Sidesof aright angletriangleare " aandb" and a>b. If the anglebisector of right angledividesthe
giventriangleintotwo similar right angletrianglesthen find the di stance between two Ortho centres
of soformedtworight angletriangles.

17. Find the remainder when x**2 isdivided by (x? —1)?

18. If [YE] [ME] = [TTT] then find the value of Y+E+M+T (YE, ME are two digit numbersand TTT
isathree digit number) A

19. Pisapointinsideof triangleABC. Threelines, which are drawn through

the point P and each lineisparalel to each side of thetriangle, divides t &

the triangle into 6 small parts as shown in the figure. If the areas of P
smallertrianglesAt,, At,, At are4,9,16 respectively, thenfind the \

areaof triangleABC. B Yo C

20. If thelength of sidesof right angletriangle areintegersthen show that radiusof theIncircleof the
triangleisasoaninteger.

21. If x,y € zand x <y, x? + y? = 2000 then show that 31<y<45.
22. IntriangleABC, theincircletouchesthesidesBC,CA and AB at D,E and Frespectively. Radius

of theincircleis4 cm. And thelengthsof BD, CE,AF are consecutiveintegers, find thelengths of
Sdesof thetriangle.
b

23. If (& +1?)* G (& + b%*)?and ab # 0 then find the value of 2, 2

b
24. Findthedigitsinthefollowing addition
TICK
TOCK
TICK
TOCK
A

CLOCK

(T,1,C,K,O,L,A arenon repeated digits)

_
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2. Probability

1. (8 WhatisProbability ?
(b) What istheneed of learning probability?

Wheat isProbability? (Brain storming)

~ |

— -
Theworldwhereweliveisnot stable. All surroundings of human beingsare not under his/her
control. Some of them areruled by the nature. For exampleto reach acertain place, if thereare many
waysgenerally wethink that whichway issafe and in which way we can reach quickly? To performa

cardiac operation to our friend wethink that which hospital isbetter one? How theweather isgoingto
be, for the next 3 days? Thetrain scheduled to start at 10.00 'O’ clock will start at right time?

Frequently wewill face such questionsin our daily life. We show interest in guessing how the
thingsaregoing to bedonein thefuture. Many reasonswill hel p usto take adecis on on what we guess.
Totake adecison onwhat we guess, we need the knowledge of Probability. To expressthe probability
we use fractions, decimals or percentages. Probability isa digital expression to show how the
incident will probably occur.

+ Uses of Probability :
Wetake many decisionswithout our concern by using the probability.
Medical related decisions: To get an operation for our near and dear wewill think of about a
good hospital , we will bring them to that hospital only and finally we will try to get amost
successful doctor inthisfield.
Sportsand Games: To select aplayer, al his/her recordswill betakeninto consideration. By
making rating on his’hher performancewewill decidewhether he/sheiséeligible?
I nsurance Sector : when the companies extending insuranceto aperson, his’her age, his’her
health grounds, probability of death rate of that particular age group are to be taken into
congderation.
Weather forecast : Thewesther of coming few dayswill be guessed according tothetemperatures
of the past few daysand cyclones happened inthat year.

d



Teache&sHand BookK —

1. 1. Theprobability of aneventisliesbetween 0 and 1 (including O and 1). Probability can be
foundintwoways.

i)  Experimenta Probability i) Theoretical probability

i)  Experimental Probability : Tofind/estimatethe probability inthismethod, the experiment
isdonefor more times and records the number of occurrences that our favourable event
occurred.

If Aisan event thenitsexperimental probability is
PA) = number of favoured out comesd

total number of out comes
Thisprobability isindeductive method.
Experimental probability v/stheor etical probability

Generaly beforethe experiment, weestimateitstheoretical probability. But after experiment we
canfindthat thereisdifference between experimenta and theoretical probability. If theexperiment
isdonefor moretimes, then theexperimenta probability closesto thetheoretical probability.

Experimental probability Theoretical probability

If acoinistossed for 10times, if weget 3times| If acoinistossed then what isthe probability of
head and 7 timestail then what isthe probability | getting head?

of getting hegd total number of possibilities=2
P (head) = 35 = 0.3 number of favoured possibilities= 1

P (head) =5 =05

Herethereisdifference between experimental probability and theoretical probability. But the
experiment isdonefor many timesthen theexperimental probability isapproachesto thetheoretical
probability. Some mathematicianshad tossed the coinfor many timesand registered theresults.

L et usobserve some of them:
Name Number of timesthat Number of heads Number of tails
the coin tossed
Buffer ( French 4040 2048 _ 2048  _ (5069
4040
JohnKerrich 10000 5067 5067
. —— =0.5069
(English) 10000
CarlePearson 2
4000 12012 12012 — 05069
24000

If the coinistossed for onetimethen the theoretical probability = % =0.5. Fromthetableitis
clear that when Carle Pearson tossed the coin for 24000 timesthe experimental probability is
0.5005whichisvery closeto thetheoretical probability.

_
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Ex:2
Theor etical probability Experimental probability
bag. If amarble picked randomly fromthe | g itsgre registered then
bag then what isthe probability of getting red _
marble? tral red Blue
1 1
_3_1_
P(red)—6—2—0.5 5 1
3 1
4 1
5 1
6 1
2 _1
P(red) = -3

Thereisdifference between two probabilities. If theexperiment isdonemoretimesthenit closes
to 0.5.

Discussthe problemsgivenin the probability chapter in1X classtext book in your group.
Among those state which problems come under in which type of probability with reasons?

Activity :
If two dicearerolled smultaneoudy then on their heads

1) Maximum of sum of thescores=

2)  Minimum of sum of the scores=

To know this, wedo thefollowing experiment (Experimental method) :
a) Iftwodicearerolled smultaneoudy then the possible outcomes=

Hint : 1% Dice 2 dice
1
2
1 3 - 6
4
5
6

<<
—
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b) Iftwodicearerolled two timesthen the number of possible outcomes=
c) Ifthetwodicearerolledthreetimesthenthenumber of possible outcomes= %

Roll adicefor 108 times(why isit rolled moretimes?) then notethe sum of the scoreson thetop
facesof diceinthefollowing table:

Possibletotal Tally marks Frequency
2
3
4
5
6
7
8
9
10
11
12
Total 108

Draw abar graph by using theabovetable. 10
From the bar graph the possible maximum score= :

2
1
Theoretical probability (B): 234....... 12
Notethepossibletotal scoreonfirst two diceinthefollowingtable:
2™ dice
Total 1 2 3 4 5 6
1
2
8
5| 3
4
5
6
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Fromthetablefill thefollowing:

Total 2 3 4 5 6 7 8 9 10 11 12

Number of time
occurred

Draw abar graph for theaboveinformation

The possible maximum score=

Discussthefollowing questionsin both the methods (A, B).
1. Dothelength of thebarsissame?
2. Maximum occurred score
3. Aredl bar graphssymmetrical?

Note :

If an experiment isdone for many times then the experimental probability closesto the
theoretical probability. Thisconcept isthebasefor statisticsand probability. 1t was established
by Bernoulli in1713.

Itiscalled Law of Large Numbers.

Text Book isimportant resour cefor theteacher aswell asstudent. Teacher usesthe
textbook to know themathematical conceptsthat hehastoteach, methodsof teaching
and to prepare lesson plans. Sudents use the text book to know the concepts and
methods.

- SCF 2011
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Wroksheet / Probability

How the headlinesintoday's news probably?

Aim/objective:  After competition of the activity the participants/trainees can ableto expresstheir
daily lifesituationsand chance of their occurrenceinthelanguage of probability

Groups . Maketheparticipantsinto 6-7 groups, each consisting of 4 members
Materid . Chart, Sketch pens, Glue, scissors, old news papers

After discuss onwith thegroup members, imagine the5important newsitemswhich
will betelecasted at 9.p.mto night (10 minutes)

(On board)

( @ o,
Impossible possible certanly /definitely

After 10 minutesagroup comeforward and writetheir first probable newsitem on the board.
Thiswill bediscussedinthe classand its probable occurrenceis noted on the above scale

If itisto noteits probable occurrence at more than the above pointsin the scalethefollowing
termsmay beused. They are

High occurrence, Low occurrence

Low occurrence High Occurrence

0 0102 03 04 05 06 07 08 09 1
Impossible Equally possble catanly

Traineeswill read the chapter "Probability” (Chapter -4.1), page292 (10 minutes)
Thenthegroup discussand rewritetheir newsitemsintheorder.
Presentation:

Every group will Present their newshead linesby using thetermsimpossible, equally possible,
highly possible, certainly, etc.

_
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3. Proofsin M athematics

1. Undefined terms:

Mathematicsistheindependent of all other subjects. Soto definethetermsin thissubject, we
haveto useanother mathematical terms. After defining thefirst termwithitshelp and with thehelp of
other mathematical termswe can now ableto define another (onemore) term. By using thisanother
termwe can definesomeother term.....we haveto goin thisprocessonly. But In thisway whenwetry
to definethe termsin mathematics, at somejunction wewill again reach to thefirst term. Aristotle
proposed that if wewanted to get rid of thissituation wewould have someundefined terms. Up to 19th
centaury no mathematician had looked into thisundefined terms. Thisundefined termsgot important
dueto Maritz Patchintheyear 1882.

Undefined termsare explained with their meaning only but not with definition. We adopted- Point,
Line, surface, number, space zero etc., are undefined termsin mathemeati cs. Because of theentry of set
theory their number was decreased why because set theory links the different branches of the
mathematics.

Definitions:

If wewant to defineatermfirst of dl we have clear understanding about what it explains. Defining
aterm meansexplaining itsmeaning with other terms.

A good definition consist of (1) thetermwhichisgoing to be defined isto be mentioned (2) to
defineit, theundefined or previoudy defined termsonly areto be used (3) the classto which it belongs
and how it differsand inwhichissuesit differsfrom the other termsisto beindicated (4) No scopeis
to begiven for unnecessary issues/terms(5) converse hasto beexisted.

Ex: A polygonwiththreesidesisatriangle.

Explanation: (1) triangle, thetermwhichisgoingto bedefined, ismentioned (2) it belongsto
polygonswhich is mentioned (3)How it differswith other polygonswith respect to sides isalso
mentioned

Ex: A Polygonwith threesidesand threeanglesisatriangle

Explanation: Herethreeanglesisnot necessary
2. Axioms:

Any subject which hasscientific and logical baseisstarted with universally agreed fundamental
concepts. Thesefundamental conceptsdon't have proofs. Theseareto betaken astrueand withthe
help of them some other concept are to be developed. These concepts are agreed by all as true
concepts.

In mathemati cs such conceptswithout proofsare considered asAxioms. For example(1) partis
awayshigger than thewhole (2) if equal partsare added to equal sthen theresultingwholesarealso
equas.

In geometry (1) through the given two pointsonly oneline can bedrawn (2) circle canbedrawn

for any givendiameter H
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But at present weareusing all fundamental conceptsasaxioms.
3. Theorems-Conjectures :

Theorems are statementswhi ch are made from deductive method on the basi s of Scientific and
logica deductionsof undefined words, defined wordsand axioms. All theoremsare conditiond statements

Conjectures are statements which are made by observing different patterns/configurationsin
mathematics. All these are conditional statements. These conjectures don't have proofs. They are
made by observation only. Whenever aconjectureis proved then it becomesasatheorem.

Ex- 1) Gold Back conjecture
2) Riemann conjecture
3) 144 istheonly square number in Fibonacci numbers
Wefelt that four colour problem wasaconjecture. But it was proved recently

Truly spesking al theorems/conjecturesare statements made by observing patternsand by linking
the mathematical facts/issues/concepts. Every theorem in the beginning days stated asaconjecture.
Proof will begiven later. Pythagorean Theorem wasal so in the beginning stated asa conjectureand
later it wasproved.

4., Satements:

Statements are sentences which we can decide whether they aretrue or false but not both. That
meansevery definitionisatrue statement.

Inmathematicsall statementsare proved, but in other subjectsthey arejust examined or verified
only. Mathematical statements are deducted from already known facts. In other subjectsthey are
established from the resultsand conclus onstaken from the experimentsor by observing thefacts. That
iswhy thetheory of relativity isjust examined and verified only, but not proved.

5. What is a Proof?

Proof of mathematica statement meansthetruth value of the statement isbeing proved with the
help of logical and scientific arguments. Inthisprocessall the stepswhich we use are conditional
statements. Proof meansauniversally agreed argument.

I mportanceof proof:

L et usobservethefollowing examples:

Ex:-Provethat 1 _ 1 < 1
1000 1001 1000000
Proof : 1 1 1001-1000 1

1000 ~ 1001 _ 1001000 ~ 1001000

_
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1 1 1
But 1001000 > 1000000 Therefore 1000 ~ 1001 ° 1000000

With the help of calculator or computer it can be checked or verified. 1f doing sowe can escape
from establishing theproof. But in mathemeatics, understanding isimportant. A machinecan answer for

aproblem but it doesnot give answer for the question why? Further proof leadsto generalisation.
For examplewe can provethat i 1 < ES
n ntl Q2
Thereislimit for digitsin the computersor in calculators, if the limit exceedsthey give only
approximateval ues.

6. How is a mathematical statement proved?

Thereareno specia methodsto prove mathematical statements. Because of thisFormatheorem
took 300 yearsto be proved. Still many conjecturesare not yet proved. But if wethink intheway as
shown by Polyawemay find someclue.

First we must understand clearly, what isrequired to prove, and then we should have aroughidea
about how to proceed. First we haveto understand the statement which hasto be provedi.e., we have
toknow what isour am? For thispurposeyou haveto question yoursalf about what isgiven (Hypothesis)
and what isto be proved (Conclusion), what constraintsare given. Draw agraph or picture/diagramif
it isneeded /possible and Hypothesi sand conclusion are shown by relevant symbols.

Then the relation between Hypothesisand conclusionisto beidentified. If thereisno direct
rel ation between these two, we haveto try to make arelation with the hel p of sub objects.

7. How to write a proof?

i)  Draw adiagramwhich hasto beshownall information.

i)  Writethegiven part (Hypothesis) with relevant words.

i)  Writetheto beproved part (Conclusion) with relevant words.

iv) Toreachtheobject, study thediagram for further information/understanding.

v) Thendarttowriteproof. Explainreasonfor every step. Thefollowingitemscanbeused as
reasons. (i) axioms (ii) definitions (iii) given part (iv) statementswhichareproved earlier .

8. Method of proving :

a) Hypothesis

b) Conclusion

c) Figure

d) Proof steps/statements Reasons
1) 1)

2) 2)

3) 3

4) 4)

5) 5)
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9. Methods of Proofs :

1) Direct Proof : (i) indirect proof, inatheorem H — C ( Hypothesis-Conclusion) ) H istaken
astrue andwith logical reasons, by using theknown factswewill reach C. If weexplainthis
stepsas H—-C, - C,—C, ...... — C,then C,C,,C..... areused as sub objects/aims.

Ex:- Show that & <b?if a,b arereal numbersand a<b.
Proof:
a<b= a <ab ( by multiplying with aon both sides)
= ab<b? (by multiplying with b on both sides)
= & < ab < b? (associate property)
=& <b?

(i) Backward method/Reversemethod : Inthismethod wewill movefrom conclusonto Hypothess.
Stepsarewrittenin opposite/reversedirection. Thiswill be used when the process of moving
from Hypothesisto conclusionisdifficult.

Ex : a b arerea numbers and a< b, then 4ab < (a + b)?

Solution:
dab< (a+h)? = dab < & + 2ab + b?
= O<&-2ab+b?
= 0<(a-by
= a-b#0
= a#zb
= a<b

If a<bthen4ab < (a+ b)?

2) Indirect method : Inthismethod al aternativesareto be considered to prove the statement.
Wewill show that only oneof these alternativesistrueand remaining aredl fase. i.e., concluson
isonly remainstrue

Ex: if twolinesareintersected, they intersect at only one point

Herethe Conclusionis"two linesintersect at only one point”. Thealternativefor thisis"they
intersect at many points'.

Therefore"two linesintersect at two points”isto betaken and it will beprovedthatitisawrong
statement. That impliestwo linesmay not intersect at two or morethan two pointsi.e., itisproved
that "two linesintersect at only one point”. So the statement isproved.

(i) Don't exist natural number x and y such that x2 —4y =3
Hypothesis. X?-4y =3

Conclusion: x andy arenot natural numbers

_
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Proof: let x andy arenatural numbers (aternativefor conclusion)
Then x and y may be even or odd

Case(i):if xiseventhen

letx=2z

S (22)2-4y=3=422-4y=3=4(*-y)=3
So3isamultipleof 4. Itiswrong/fase

Case(ii) if xisodd then

letx=2x+1

(2z+1)?-4y=3=422-4y +1-4y)=3

= 4(22+z-y)=2= 2, isthemultiple of 4. It isasowrong or fase statement Therefore x is
neither even nor odd. So X is not a natural number.

3) Counter Example: Truly speakingitisnot aproof. Itislogicto provethat the given statement
iswrong/false. Inthismethod wewill give examplewhich makesthe statement wrong

Ex: (i) dl primenumbersareodd
For thisthe counter exampleis2
Ex: (ii) thereisnobiggest primenumber
Solution: let pisthebiggest primenumber then
(2357.11.............. p) + 1ishigger than the prime number p

In the class room management, the separatist views are to be noted. For example
mathematicsisnot necessary for aparticular group people; girlsarenot abletolearn
mathematics. Such faithswill effect classroom management. Similarly someunfaiths
are there towards some casts. All these are questioned and clarified in the class
room.

- SCF 2011
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Activity Sheet / Work sheet on proofs

1. Somequestionsaregiven below. Write answersin space provided.
2. Answersshould beshort, clear and reasonable.

Questions Answers

1. | Thisisa5wordssentences

Thisisnot a5 words sentences

Truth values of both sentences

2. | Definition-Whichkind of statement

3. | The angles which have a common vertex and a
common side are called adjacent angles. Isthisa
correct definition?If not, correct it

4. | WetaketheHypothesisisawaystrue. Why?

5. | All acidsaresourtotaste. Liquid'A'issour totaste.
Soliquid'A'iS...cccceevees

6. | TheGoldBack conjectureisnot yet proved soitis
not astatement. What isyour opinion?

7. | Thequadrilateral which hasfour equal anglesisa
sguare- give counter example. Changethe statement
asatrue statement

8. | Atleast two personswith same number of hair will
existintheworld. How canyou say?

9. | Watsontoldthat-1 have beenwaiting for newspaper
boy sincemorning. Sherlock Homestold that -Why
areyou waiting, today herethereisno paper, sothe
paper boy not yet come. What is the difference
betweentheir arguments

10. | If thecapital of Russiais Masco then the capital of
IndiaisNew Delhi. Herethereisno relation between
Hypothesisand Conclusion, butitisatrue statement.

Why?
11. | Thisisthemonth of February. So there are 28days
only. Giveacounter example

_
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Questions Answers

12. | Theequidigtant point fromthesdesof anangleislieon
thelineof anglebisector. Draw adiagram and mention
Hypothesisand Conclusion.

13. | Who of thefollowing was awarded with Nobel Prizg
for twotimes

(1) Neopalien (2) Newton (3) LinnaeusPaling
(4) Gadab
14. | In triangle ABC, AC # BC and in triangle ADC

AD # AB, then CD bisect the angle ACB- write aflow
chart for its proof

AC # BC
AADC # ABDC
AD # BD
CD #CD |<ACD + <BCD

15. | In aproblem on finding the area of a triangle, the
adjacent figureisdrawn. Writerelevant Hypothesis

and Conclusion. A

hl
I
_l__

D B C
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Chapter- 5
APPROACH PAPERS
A) Approach Paper on Number System

A. Necessity :

In natural number system we havethe freedom to do addition and multiplication operationsonly.
Alwaysitisnot possibleto dotheir reciprocalsi.e., subtraction and division. Weget thefreedom
to do subtractionif the negative numbersare added to the natural numbers. To performdivision
operation we need rational numbers. For the solution of quadratic equationsirrational numbers
are needed.

B. Fractions:

Normal fraction is an ordered pair of 'a, b'. It can be written in the form of % . Hereb#0. 'dis
called as numerator and 'b' is called denominator

Ex:%,%etc.,

Ex Xz’fi, X2+ 3X + %tc., all these are called algebraic fractions.
X+ X

Ex: afractionwhichisintheform of 1—aoniscalled asdecimal fraction. Inthisfraction'aisan
integer and 'n'isanatura number.

C. Rational Number - Definition :

If'a& bareintegersand b# 0then the numberswhich can bewrittenin theform% arecaled
Rational Numbers.

(i) Herebistakenasnon zeronumber,i.eb#0,

(a) fa=27,b=3 thena = Z=9, herebisdevisor.

(b) Ifa=27,b=7then %: 2—37: 3 %Heregenerallyweconsiderbasdevisor, 23as

dividend, 3 quotient and 2 remainder. In &, bisdevisor. Zeroisnot considered as

. b
devisor sob #0.
(i) Herewenoted that "the numberswhich can bewrittenintheform........ " butnot "the
numberswhichareintheformof ........ " . To understand thislet usconsider thefollowing

exam\rga
0 {4 2
Consders = 5 =¥4 =2=7

Here20 and\{5, both are not integers. Thesearenotintheformof &, but weare abletowrite

themintheformof &. Therefore]‘lz__ojsarational number. b
b 5

(i) ConsideryI> — {3¥ _{3. Thiscannot bewritten intheform of %. Soitisnot arational
number. 5
(iv) Generally whenwriting %, bisconsidered aspositive number.
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D. Golden Ratio) :

The number series which starts with F =1 & f,=1 and progressively continued asF , =F  +F
is called Fibonacci numbers. That isF =1, F,=1, F =2, F =3, F.=5, F .=8. Rationa numbers

%, % _2, % _gare camefrom Fra\Writethem in ascending order and decide the place of %” :

n

If we observe the above ratios ( rational numbers) we can note that they are reaching alimit
particularly 1.6. thisisgiveninthechapter "Retios’ asGolden Ratio. Againwewill discussitinthe
chapter "Rationa Numbers'.

L et usextend the Fibonacci number series. Inthisseriesonly 144 isthe perfect number. Isthere
any other perfect square number inthisseries? Theanswer isnot yet found.

E. Middle Numbers:

() Themiddlenumber/averageof thenumbers " aandb"is a; b Whichliesbetween'a

and b, i.e.,a<i2b <b. For example the middle number of 6 and 10 is 6+210 =8

and 6 < 8 < 10.

(i) Middlenumber of a and b meansitisbigger than'a and smaller than"b". For examplethe
numbers 3,4,5,6,7 areliebetween 2and 8

(iii)  1f wewritethe numbers between 'aand b'in ascending or descending order thenthemiddle
most termiscaled medianof 'aandb'. Ifa<x<y<z<bthen 'y'ismedian.

(v) If %, %aretwo rational numbers and b,d are positive numbersthen gi g iscalled the

- a c
midiant OfB and I Further
Intheabove, specific principlesaregiven for median and mediant. Theseareusedtowrite

rationa numbers, between given any two rational numbers.

2 +3 8+ 15
- 2 3 .3 4 __ 20 _2
Ex: mlddletermof§ and4— IST > =70 and
. . 2+3 _ b
medlan“Sm = g

+
if % <%then zJ,_rrpﬁn isany number) givesmidiants. By changing thevaueof ‘'m' wewill
writeasmany asrationa numbers

a _a+mc _C
Provethat P<brmd<d

F. Farey Numbers:

From 'O to 1' means thefractions from 0/1 to /1 iscalled Farey sequence. Itisshown by Fn.
Inthesefractionsthe denominator isalwayslessthen'n'. Thisiscalled nth Farey sequence.

d
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Ex:

0 1

Fl R T,T

FF R 0,1 1

2 1 2 1

FFR O, L1201
13" 23’1

F, RO 11102371
1' 2’3 ' 23’3

Writethefractionof F andF,

F. iscdlednth Farey fraction.

G. Terminated , non-terminated, recurring, Non- recurring decimal numbers:

()

(i)

p

Thefractionswhich arein theform of 1—Onarec:al led decimal fractions.

If the denominator of decimal fractionsisobserveditisfoundthat 2 and 5 arefactors of the
denominator. So if thedenominator isintheform of 2m. 5n, then therational number & a
bewritten asterminating decimal number

In F"f b=2m.5n and m n, then

a__a _ _as"" _ash'_ad"t
b T 25 T pngigm-n T omEm T T 10m

Sincem—n>0,5M" "isainteger anda. 5™ "=c¢

4 _ C
05 = i
Thereforewrite'c' and arrange decimal point according to thevaueof 'm'
B M =17 1715 =17125 425 _ (05
40 225 2253 100 10°

Alo 40) 17 (0.425
0
170

_160 Apply boththe methods

100 :
and write steps.
80

200
200
0

In% , if bisnot equal to 2"5"then every remainder isoneof 1,2,.....b-2, b-1. So the
remainder repeatsat onestep and fromthereit will becontinuedi.e., thepreviousremainders
will berepesatedinthe same order again and again. Sothedecimal part of therational number
whose denominator isnot intheform of 2™5"isnot terminated and repeat again and again

_
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Ao 7) 10 (1428571
7

— 30
28
20
14
&
56
40
£
50
40
10
7

— 30
Theremainder '3 cameagaini.e., from herethereminders get repeated in the same order.

H. Thereforetherationa number whichisintheform of -‘%cen bewrittenintheform of terminating
decimal or non-terminating and recurring decimal number and the converseisalso holdsgood.

|. Both are same: we know that

1 = 0.9999.... R 09
01 = 0.999.... R 0.09
0.01 = 0.00999.... R 0.009

So every terminating decimal can be shown asnon-terminating and recurring decimal.

Weknow that thelimit point of apolygonif thenumber of Ssdesgoesonincreasingisacircle. But
wea so know that the number of sidesof apolygon isincreased for any number it would not bea
circle. So generally we may get a doubt that even though the number of 9sis very large in
0.9999........ How isit equal to 1?

If 0.9and 1 aretwo different rational numbersthere exist other rational numbers between them
(Why?), oneof themmay their average.

The average of 1,0.9 =" 0'9399 = 1'992 —-=0.999...=0.9i.e, wegot 0.9 again.
Thereforethereisno other rational number between 1 and 0.9

- 09=1
a. Irrational Numbers:

Pythagorasand hisfollowersestablished asecretingtitution to find new investigations. They found
many new things and kept secret with themselves. Their concept wasall numbersarerational

d
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numbers. But the length of the hypotenuse when it was compared with other sidesbecame as
irrational number inisoscelesright angletriangle. Pythagoreansreacted very serioudy onthisand
kept it secret. If anyonetold about it hewould bearrested, punished andjailedinaship. Proclus,
who had written acomment on " The Elements’, said that: some of the personsamong who opened
their mouth about the secret of irrational numberswere died in aship and remaining peoplewere
kept in an Idland to be beaten by the ways of the ocean.

b. Real Numbers:

All numberswhich are used to show the points on the number linearereal number i.e., all the
numberson the number linearereal numbers

C. Letusrecall thedefinition of therational number. We called that, The numberswhich can be
writtenin theform of 2 (aandb areintegersand b = 0) or the decima numberswhich arenon-
terminating and recurring arerational numbers. That meansthe numberswhich are not rational
numberson the number lineareirrational numbersi.e., the numberswhich cannot bewritteninthe
form of%arecd ledirrationa numbers. That meansthedecima numberswhich arenon-terminating
and non- recurring areirrational numbers.

Ex 1.01011011101111.........
5.245246247248...........

d. Real number in different numberssystems:

Consi der% =0.142857 . Herethe number isin base 10 system. Here 142857 repeats .If we
clzangeit into base 7 system

T 0.1, i.e, itisterminating number.

Soif arationa number in one number systemischanged into to another number system, still itisa
rationa number. But anirrational number in onenumber systemisremainsanirrational number in
any other number system.

2=1.4142135623731............ in base 10 number system
=1.0110101000001001110........ in base 7 number system.
i.el2isanirrational number inany number system.

e. Union:
2+3 isitarationa number or Irrational number?
2+3=a arational number then
{2=a-3 a3 isarational number (why?)

But'2 isanirrational number, thereforeV 2 + 3 isanirrational number.

Show that if aisirrational number and bisrational number then a+b, a-b areirrational numbers?

302 isrational or irrational number?
LetV\3 2=x isaraiona number, then
2= % (éisrational number, why?)

_
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But Risirrationa so 3 Pisanirrationa number.

[Prove that if ab areirrationa and rational numbers respectively then axb ,%are irrational numbers]

f. (Ja)y=a
(@)% =a g, thereforethe power of anirrational number iseither rational or irrational number.
g. Why?

isanirrational number and (P)?isarational number. But
(@ZSF: 2isarational number.

So theexponent number of airrationa number isirrationd or rationa number, the number iseither
rational or irrational number.

Butif weobserven™, 27, 1t ¥ they seemtobeirrational numbers. But how tofind isnot yet found.
h. h.Notired:

When we discussed about Fibonacci number series, we discussed that the ratio between two
consecutive numbersintheseriesisnear tothevaue 1.6 and thisratioiscalled Golden Ratio. And
inthe chapter "Ratio" wediscussed that if theratio of length and breadth of rectangleisingolden
ratio then it seemsto bevery beautiful. Because of thisthe paintersand engineerswould make
their paintingsor plansin the golden rectangular shape. But how isit to be constructed?

Congtruct squareABCD with side equd to the breadth of required rectangle. Plot the midpoint of
AB and nameit asE. Plot F on AB such that EC=EF. Construct AFGD onAF.

AFGD isgoldenrectangle.

G

ATEB F
Take EB = 1, and show that % = @ Thisis aso can be written as & =5; 1

Find its value up to three decimal places. Itisan irrationa number.

i. IntheabovegoldenrectangleAFGD if weremovethesquareABCD, thentheremaining rectangle
isdsoagoldenrectangle. Smilarly if weremovethe square part fromtheremaining goldenrectangle
again, theremaining part (rectangle) isalso agoldenrectangle. Likethisway if weremovethe
sguare partsfrom the gol den rectangl es then the reaming rectangles are a so gol den rectangl es.

If thisprocessiscontinued wewill get only golden rectangles. Soal thesearecalled Dynamic
rectangles.

J. Paper sizes:
In another context al so we can observethe golden rectangles.
The paper whichisused inthe computer printer iscalled A, size paper. Why?

If theratio of length and breadth of arectangular paper whoseareais1sq.m. Is@thenitiscalled
A, sizepaper. Ifitishavedthentheeach half iscaled A, sizepaper. If A, sizepaper ishalved then

d
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itiscalledA, sizepaper. Smilarly wewill getA,, A, size papers. Theratio of length and breadth
of al thesedifferent size papersi s{2. Thereforeal theseare golden/Dynamic rectangles.

Notethat the resulting shapes/sizesin theabovetwo contexts are gol den/dynamic rectangleswhy
becausethefirst oneisagoldenrectangle.

[ Did you observe anywherethe useof Irrational numbers?-Discuss ]

k. Adjacent thereisnoroom/space, Arethereno neighbours? :

Onthenumber linerational aswell asirrational numbersarethere. How densethey are means
thereisno space at all between two numbersi.e., thenumber lineisfull of with real numbers, for
every number onthe number lineon both sidesthere are numbers. Thant meanswe cannot say the
adjacent number for any number onthe number line. Discusswhy thisis happened?

|. Probability :

Inour discussion pointsthisisthelast one. Onthenumber linethereisinfinite number of rationa
andirrational numbers. If we put sharp edge of apencil at apoint onthenumber line, thenitistoo
difficult totell whether the point representsrationa number or irrational number.

But thefollowing experiment traysto give answer

Takeadiceof 10facesand writethe numbersfrom 0to 9 onitsfaces(one number on each face).
Roll thedice, observethe number onitsface, writethe same number after decimal point (takeits
integral part aszero). Roll again the dice, observe again the number on the dice, and writethis
number inthesecond place. If itiscontinued, find whether theresulting number isrational number
or irrationa number.

Indian arts and cultural rangoli are not only beautiful to look at, but there is much
mathematicstolearn.

- SCF2011
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B) Approach paper on Algebra
Im portance:
1. Calendar: [Sunday | Monday | Tuesday | Wednesday | Thursday | Friday | Saturday
1 2 3 4 5
6 7 8 9 10 1 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31
¢+ Takeany 3x 3sguareintheabovetableand find the sum of thenumbersinit
¢ Findtheleast number inthe same3x 3 square
¢ Add8totheleast number and multiply thesumby 9
¢ Comparethefirst and second results
¢ Canyouexplainthesecret of thispuzzlewiththe help of Algebra?

2. Pythagorean Triples:
¢ Takeany two consecutive even numbers (Ex:- 2 and 4)

¢ Findthesumof their reciprocals (Ex:- Y2+ Ya=%a)

¢ Consider numerator, denominator, denominator+1 from the above resultant fraction
(Ex:- 3/4,4+1=3,4,5)

¢ Check whether theresultant numbersare Pythagorean triples

¢  Check whether it istruefor any two consecutive even numbers

¢ Inthisprocesswhich branch of mathematicsisused?

3. Magic Squares:
17|24 1| 8 |15
4 14| 15| 1 23| 5711416

8 | 1| 6
9 (7| 6| 12 4161|1320 22
3|5 7 5|1 | 10| 8 10121921 | 3
4 19| 2 6|2 3| 13 1m|18|25|1 21| 9
3x3magicsquare 4x 4magic souare 5x5 magic square
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Aboveare3x 3,4 x4, 5x5magic squares. Whenthesearefilled with first'n' natural numbers
i.e., 3x 3magic squareisfilled with 1 to 9 numbers, 4 x 4 magic squareisfilled with 1 to 16

numbers........ then the constant (Sum of the numbersin arow/column) are given below
Typeof magic square 3x3 4x4 5x5
Constant 15 34 65

From the abovetable can you guessthe constant of 6 x 6 magic square?

Let usobservetheabovetablein detail onceagain

Typeof magic square 3x3 4x4 5x5
Congtant 15=3x5 34=_4x17 65= 5x13
2
= 3x10 = 44+ = 5x26
2 2 2
T 3(32+1)) T 5(52+1)
2 2

Hopethat you understood therelation in the above pattern. If we proceed in the sameway then

. : 6(6°+1)
wewill get the constant of 6 x 6 magic square as———— =111.

Canyou generaizethisrelation with the help of Algebra?And canyou check it?

4. Provethefollowing:

¢ Show that thesum of anumber of four digitsand the number formed by reversingthedigitsis
awaysdivisbleby 11.

¢ Thegreatest and least of four consecutive numbersare multiplied together; so also arethe
middlepair. Show that the difference of thetwo productsisaways2.

¢  Thesum of two consecutive numbersisawaysan odd number.

4+ Which branch of mathematicsisusedinthe above proofs?

Then doyou agreethefollowing:

' 1) Algebraisapowerful branchof mathematicsto solve puzzlesand problems. |
2) Algebraisvery hepful inexaminingtherules/laws.
3) Algebraisusedingenerdization of lawvs/rules.
4) Algebraisusedtogeneraizeapattern.
5) Algebraisusedinfinding anunknown value/quantity.

_
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Inthisway the knowledge and understanding of algebrahel psnot only to solvethe puzzlesand
daily lifeproblemsbut also hel psfor the devel opment of mathematics.

If wedon't |earn a gebrawe cannot understand many ideas discussed in Chemistry, Physics, Earth
science, Economics, business, Psychology and other areas. Lack of knowledgeinAlgebralimitsour
opportunities. Without algebrait isnot possibleto do many thingsaseasily asat present anditiseven
not possibleto find/discover/invent someresults.

If we want to explain anything for onetimethereisno need of algebra. But wewant to explain
anything for more than onetime (M oretimes) then we need algebra. Algebraisbest mathematical
languageto explain such thingsvery easily. For exampleif wewant to explain how two find the product
of two fractions, we havetowriteinthefollowing way:

"Multiply the numerator of the first fraction with the numerator of the second fraction, and
denominator of thefirst fraction with the denominator of the second fraction, then writetheresultsas
numerator and denominator respectively.”

But by using thea gebrawe canwriteit very easly inthefollowing way:
a cC _ ac

b d ~ o
Itisvery handy and it can be understood by each and every one. If we areableto explain theuses
of algebra, inthisway, then studentsmay get inspired tolearn algebra.
Algebra-Application :
1) Formulas: Onceanews paper in Chicago, in itssports column published thefollowing
newsitem.

"Competitionswill be held within 3 weeks, but the pre-competition gameto get all teams
ready, which isgoing to be held on Friday night, isasimportant asthe for mulasfor high
school student, sowatchit without fail™.

From the above sentence we can understand theimportance of theformulasin mathematics.
Further we can understand that thewriter a so knowsabout how far the gpplication of algebra
isneed in sportsand games. Really speaking many of theissues pertaining to the sportsand
gameshavealink withformulas. For exampleif aplayer getsT pointsin €, games, thenhis/
her average scoreis = :Similarly wecan estimateaplayer'sindividua capacity by taking his/
her maximum and n% nimum score (range) into consideration, further we can calculatethe
winning percentage of ateam with theformula_W_ x 100, where W = number of wins,

L= number of looses. WL

Similarly toknow theareaof our residentia flat, to know how much clothisrequired for our shirts,
to know how much length of fenceisrequired to fence our house, to know how much length of ribbon
isrequired to pack agift that will be givento our friends, in the cal cul ation of rebate, tax, salestax,
incometax andin every moment of our life, weuseformulas. Weusevery smpleformulasto caculate
them. but al formulas, like above arenot so smple. For exampleto know what datefalsonwhich day
theformulais

o] B -



Teache&sHand BookK —

Here D =day of thedate
M = month of the date,
Y = year of thedate

But whenwe aretaking the va ue of month we haveto takethe vaue of January as 13, February
as 14, and thevaueof remaining monthsasitisi.e, thevaueof themonthmarchis3, Aprilis4..........
Decemberis12.And[ ] meanswehavetotakeintegra valueonly

e, [5.2] =5, [14.75] = 14.

Once"w" iscomputed divide'w' by 7' and as per the remainder wefind the day of thedate. If
remainder iszero theday is Saturday; remainder is1, theday is Sunday and so onwith Friday = 6.

Similarly we can computetheva ue of monthly installment whentheamount " A" isborrowed with
rateof interest 'r', for 'm' monthsfromthefollowing formula

rom | X=1
P=AX (xm—l)

r
wherex=1+ lyﬂqere'p' ismonthly installment.

According thisformulaif .8500/- isborrowed with 11.25% rate of interest for 4 years the
monthly instalIment that isto bepaidis<. 220.72

2) Functions: thefollowing arethe examplesof functions.

How thevarioushedlth factorswill change with respect to age? How theincreasein weight
effectson health conditionsof person,? How afamily budget will effect, whentheir spending
habit ischanged, how thegrowth of population effectson use of different resources energies
ontheearth.

Without using a gebralfunctions, we can dso ableto explainthemwith largetablesand graphs.
But we cannot get asmuch clarity, smplicity aswhen algebraisused. Further withthehelp
of algebrawe can find when they have maximum value and minimumvalue. All theseare
foundationsfor caculus.

3) Linear Equations:

Anything that changesat aconstant rate givesraisealinear equation of theform T=Ax + By.
By using such equationshow theredl life problemsareto be solvedisgiveninthe8th class
text book. Similarly how tofind the cost of renting acar; the cost of renting abook froma
library etc., isgiventhe new 9th classtext book.

4) Slope:

Any quantity that changes must change at somerate. That rate of changesisoften very
important. The changein car'svel ocity affectsitsacceleration. Thechangein our earnings
affectsour financial status. The changeinthe statusof unemployment will affect inflation.
Theagebraicideabehind all thesenotionsis"dope'”.

_
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5) Exponents:

The branch of mathematicswhich isdevel oped to estimate the possibilitiesof anincident is
‘probability’. Now exponentsare being used inthisbranch. If any quantity that changesat a
constant growthrate, that growthiscalled exponential growth. We can observe such growth
inour daily life. Compound interest, mortgage val ue of avehicle, paymentson credit cards,
paymentsof lifeinsurancepolicies, benefitsonretirement... al arebelongtothiscategory.
The samemathematical concept isusedin predicting growth in population, animalsetc.

6) Quadraticexpressions:
According to Newton "the path of any object, under theinfluence of gravity, will beexplained
by the quadratic expresson Ax2+Bxy+Cy2+Dx+Ey+F. Thesameisapplicabletothestars,
planets, cometsand moons. Similarly we can notethat the sameisalso applicableto the

paths of rockets, bullets, base bal, basket balls. That meansthisconcept isusedin physics,
Space science, armed services, games and sports.

7) Logarithms:

Theseare used in rector scale used to measure theintensity of earthquake, Ph scaleused to
measuretheacidity, thestar magnitude scaleusedinastronomy.

8) Permutationsand combinations:

To predict the result in lotteries, to determine number of people that needed to conduct
opinionpalls, to predict the T.V. ratings, these permutations and combinations are used.

Likethisway algebraisvery important branch of mathematics. If wevisit aplace, but don't know
their language, we can any way ableto get dong by using sgns'signas. But we cannot understand their
social, political and cultural valuesand status, we cannot even ableto appreciate therichness of their
culture. And the pity thing iswe even cannot understand what we missedinthisvisit. Similarly wecan
learn mathematicswithout algebra, but we cannot able even to appreciate its beauty, structure and

mysery.
History :

generdly wefed that arithmetictaughtinlower classesisvery easy and thedgebrataught inhigher
classesisdifficult. Thereason, probably, behinditisarithmetic dealswith very familiar symbolslike
digitsnumbers, whereasagebradealswithunfamiliar symbolslikex, y............ But practicaly there
isnodifferenceinusing symbolslikedigitsnumbersand symbolslikex,y ....

Inearlier day of civilizationthefollowing wasto beused.

" If you havesix fruitsandif | giveyou fivemore samefruits, then how many fruitsdo you haveall
together?'

weknow that elevenfruitsisanswer for thisquestion. i.e.,
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gx fruits +fivefruits=devenfruits

Butif thenumbersarevery large, writingin the above method isvery tedious and time consume.
Asaremedy for thisproblems, 1,,2 .. . . 9weredeveloped. Thesearecalled numerals.

Weadready learnt how to writebigger numberswith these numerals. Because of thisitispossible
towritebigger sentenceslike™sx thousand seven hundred and fifty two" smply as"6752".

By all meansyou understood the use of signsor symbols. Inour daily lifewe use practically al
such symbolsfor examplewe usethesymbol "horse” to represent aparticular lifeon theearth. Likethis
way inour daly lifeto expressanything very easily, weuse signs'symbols. Welearnt al these symbols
inour earlier ageinlower classesand wegot sufficient training. Duetothiswefeltthat dl thesearevery
easy. Butif wewant to use new signg/symbolsin higher classes we will hesitate somewhat. We
naturally do not like such new symbolsto use. But remember that when we werelearning the new
symbolslikel, 2,.....9, +,- inlower classeswewould havefaced the same problem. Any how itis
clear that theuse of symbolswill smplify our lifestyle.

Observethefollowing questions.

1) If twoisaddedtotwo thenwhat issum?

2) Iffiveissubtracted fromeight what istheresult?

By using symbolsthesetwo sentences can bewritten asinthefollowing:

1) 2+2=

2 8-5=

But when we changed them into symbolic fromwewould unableto write symbol sfor total sumin
the 1% sentence and for theresult in the 2™ sentence. That meanswe need some other new symbols.

But some of usmay feel that why we need new symbols, what iswrong if weleave an empty place
instead of using symbols. L et usobservethefollowing example:

How much number of mangoesisadded by six mangoesto get eleven mangoes? Herewedon't
know at the beginning how many mangoes arethere? Thisisan unknown quantity. If wewritethe
above sentence by leaving empty spacefor thisunknown quantity, it islikethefollowing:

6=10— (1)

It looksfunny andishardtoread. Soitisnot thebetter thing to leave blank spacefor unknown.
How the symbol is 6 for six, 10 for ten, and '+ for addition we also need a symbol for unknown
quantity.

Itisfelt that you understood theimportance and need of symbols. If we arethinking that using
symbolsfor unknown that meanswe arethinking about algebra. If asymbol ismadefor unknown then
wewill try to usethissymbol for dl unknownsinarithmetic. Thatiswhy dgebraiscaled asgenerdized
arithmetic. Now our problemisto find asymbol for thisunknown. For this purpose many symbols
were examined. When they were examined someissueswere kept in mind. They are, it should be

_
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familiar todl, it should be handy, easy to spdll/speak, and it should beleast frequently used initsorigina
place. The symbolswith such charactersarex, y, z .... Of English a phabet.

By using"x" for unknownintheaboveequation (1) it seemsto beinthefollowing:
x+6=10—- (2
By observing (1) and (2) wefind that (2) iseasy to understand. Then

Doyou agreewith thefollowing statement?
" Symbolsmakelifesmple”.

Thefirst person to use symbolsfor unknown was aFrench mathematician named Francois
Vieta

Variable:

Pavani, and Sagar were drawing the models of cars. They use block stickersfor the wheels.
Pavani madethefollowing modd of car with two block stickers.

SN

Then Sagar with the help of two moreblock stickersmade another model of car and put it next to
thefirst modd asinthefollowing figure

Mean whiletheir friend Ravi joined them. He asked them "how many block stickerswill be
required to makefour such4 cars." Immediately Pavani countsthe number of block stickersinthe
above two model sdoubl esthe number and says 8.

"Wel" Ravi said and asksthem, "How many block stickeswill be required to make such 59 cars.
Pavani and Sagar fed thismethod of counting stickers|sabit |aboriousand time consuming, especialy
whenthe number of facesarevery large. They decideto find anew way. They think awhileand make
thefollowingtable.

Number of Cars 1 2 3 4
Number of required block stickers| 2 4 6 8

Do you deduct any relation from the above table? The samerelation was written by Pavani and
sagar inthefollowingway:

Number of required block stickers=2 x number of required cars— (1)

Fromthisrelation Pavani and Sagar areableto find the number of required block stickersto make
59 such caremodels. To understand easily, if welet the number of required car modesis”x" then
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Number of required block stickers= 2x.

If we want to make a car model then the value of x = 1. So the number of required block
stickers=2

Similarly if wewnt to maketwo car modelsthenthevalueof x=2. Sothenumber of required
block stickers=2x2=4

Likethisway we can find the number of required block stickersto makethe number of required
car models.

Here'x'iscalled variable. Itstakesthevalueslor2or3........... That meansthevalueof 'X'is
not fixed. Itsvalue changesaccordingly.

Ive some examples of where we use variablesin
our daily life.



E. Approach paper on Geometry

Importance of study of Geometry :

Geometry isabranch of mathematics concerned with questions of shape, size, relatie position of
figuresand the propertiesof space. Geometry aroseindependently inanumber of early culturesas
abody of practica knowledge concerning lengths, areaasand volumes, with e ementsof aformal
mathematical science emerginginthewest asearly asthales (600 BC). By the 3 century BC
geometry was put into an axiomatic form by Enclid (Greece), whose system considered asEnclidian
Geometry set astandardsfor many centuriesto follow. Enclid'scollection of geometrical treatise
"The elements" had given world wide changesin the study of geometry. This book has been
considered asmost popular and most trand ated book into other oanguages othethan Bible.

The study of Geometry laid foundation to the entire educational system inwestern countriesand
created logicd thinking processamong you thisfrom Enclidean time. Itsstudy hasbeen sdened to
solve many problemsafter non-Enclidean geometry cameinto exist. Scientists, Engineersused
many geometrical applicationsto find new relationsand devel oped wonderful constructionslike
dams, bridges, roadsetc. Theart and culture has been devel oped further and painters, designers
and skilled persons created wonderful artsand designsthrough 3D figures.

For example, the present cinemascreen, TV screen were naturally the appliaction of Enclidean
geometry only. But it isunfortunate that thiskind of applicationswere not givenimportancein
secondary methematicscurriculum.

Geometry isderived fromtwo Greek works" Geo" meanseartgh and "metron” means measurement.
Ancient Greeksarranged the conceptsand axiomsaccording tothelogica order. Therearecertain
evidencesabout cirrcumferenceof acircleisdivided into 360 equal pointsby Babilonions, right
angled triangle theorem isused before pythagoras and ratio proportional problems, propartiesof
trianglesand rel ation between sdesand angles of triangle.

Thestydy of Geometry givesmany answersto question raised from Babiloniousto Egyptians. All
these questionswerebeginwith "How?" For example, how can you find theinterest on an amount
borrowed?How can we cal cul ate the volume of apyramid>How canwefind the squareroot of
agiven number etc were given for reasoning raised many logical thoughts. theimportance of
Economics increased since 100AD in Western and middle East lay the foundation to learn
methematical language. The mathematical questionswere changed according to the new thinking
processand begin with "Why". For examplewhy theareaof triangleishalf the product of their
base and height?"Why' the square on the hypotenuseisequal to the squares of sum of two sides
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of right angled triangle? Thistype of questions promoted many peopleto think logically with
reasoning. Therevol utionary approach |eadsto many devel opmentsin Scienceand thechnology
and Trade and comerce. Though the study of geometry undergone many changesthefoundations
laid by Greeksdtill influencesthe society.

How to learn Geometry? :

We can dividethelearning of Geometry in three stages.

Natural axiomatic
Geometry

Formal axiomatic
Geometry

" Natural Geometry" isintimately related to reality and reasoning is close to experience and
intution. The objects of thisgeometry are material objects, graphic livges on a paper sheet or
virtua linesonacomputer screen. Drawing and measurement techniqueswith oridinary geometrica
tools(rules, set square, compass) aswel | asexperimentationin the sensbleworld (using techniques
such as paper folding, superposing) are used in this stage. New knowledge may be produced
based on evidence, experience or reasoning, while a permanent motion between themodel and
thereality enablesthe student to 'prove' the assertions. Thekind of experiencesweregivenin 6
and 7th class new text books.

" Natural axiomatic Geometry" dealswith geometrical figuresinwhichthenew relationswere
obtained through investigations. The objectsareideal, so reasoning relieson the mathematical
properties of the abstract geometric objects. asystem of definitionsand axiomsis necessary for
the creation of the objects. In this system the axioms are as close as possible to intivition, but
making progress and reaching certainty demands demonstrationsing dethe system. Hypothetica
deductivelawsarethe source of validation. Thetopicscoveredin class 9th and 10th were based
on certain geometrical relations obtai ned by the sutdentsthrough verification and activities. For
example, to prove" Thediagond dividestheparallelogram into two congruent triangles’, thechild
should verify thefact by drawing aparallel ogram with suitable measurementsand by cuttingitinto
two pentsthrough diagonal and verify whether they coincide eachother or not. He should aso
know certain axiousrelated to congruency of triangles. thisleadsthe child to prove thetheorem
using axiomatic approach.
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" Formal axiomatic Geometry" discussthe concreteideasof geometry in symbolicform. The
lines, curves, triangles, circleswill betrand ated asa gebrai c equations. Thisleadsto discover new
relatinsin engineering and Technol ogy. For exampleax + b = ¢ (a#0) isalinear equationin one
vatiable, which representsastraight line where asthe quadrati c equation ax? + bx + ¢c=0 (a#0)
representsacurve.

The passage from natural Geometry to axiomatic natural geometry isacomplez, sensitive and
crucia matter. Sincethesetwo paradigmsaredifferent asfar asobjects, techniquesand validation
mode are concerned. Moving from Natural Geometry to Natural axiomatic Geometry students
haveto changetheir theory concerning the nature of the objectsand of the space. They areforced
to adopt the notion of conceptual objects, the existence of which isbased on adefinitioninan
axiomatic system. Consequently, they have to foster new techniques to work relying on the
mathematical propertiesof each abstract geometrical figure. For example, asaconsequence of
the continuous practice of the pythagoras' theorem and the didactical contract formed during
teaching, students consider that they are expected to apply pythagoras theorem anytimearight
angleisinvolvedinageometrica figure.

Discussion points
Discussand write.

1) Makealist of some objects you will find at home and write geometrical concepts
involvedinthem.

2) Givetwoexampleseachinwhich childrenlearn Geometrica conceptsthrough (a) objects
(b) mathematical instruments(c) Experiments(d) logical reasons.

3) Explanmethod of proving thestatement " Sum of threeanglesgatriangleis 180>,

Geometrical constructions - A Special approach :

Geometrica constructionsplay avitua roleinthe Study of Geometry. These constructionswill
help the childrento understand the accuracy and logical behind thegemetrical figures. Itisvery
interesting feeling of personsof different agegroupswhiledrawing or constructing figures. Itisa
challengeto the students. If they |earn the basic geometrical constructionsin thebeggining, it will
certainly help them to construct difficult constructions|ater.

Practicing the bas c geometrica congtructionsand using theminmeaningful Situation, using proper
languageto expressthe construction, choos ng proper instrumentswill [ay afoundation to peroper
instrumentswill lay afoundation to understand abstract concepts behind Geometry. Thesearethe
pillersof construction of knowledgein Geometry.

Inthedevel opemnt of Geometrical congtructionsthereisaneed of Judtification through axiomsat
secondary level. For any basic geometrical constructions, there isarule to use two primary
instrumentsaruler and acompassonly. But recently weare using mostly graded scaleto draw line
segmentsand protractor to construct angles. Though theseinstrumentswill help thechildrento do
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the construction with ease, therewe are neglecting the national inner abilitiesof the children, and
hencethey are not enjoying the beauty of geometrical constructions.

'Ruler'isused to draw aline segment between to given pointsand ‘compass isused to draw an
areor circlewhen afixed point and given aradius. Some peoplearguethat all line segmentsand
angles can not be made by thetwo instruments.

Wer can not trisect all angles, but Greek peopl e used thesetwo primary instrumentsto prove any
geometrica congructionwithsmplelogic.
A B
S S — ¢>
/v

Ruler

e —

Compass
Generally, we observetwo type of questionsappear intext booksin Geometrical constructions

1) Draw thefigure using the given measurements
2) Construct thefigure using the given measurements.

4+ Herefor drawing Geometrica figures, we can useany availableingruments, where asto construct
thefigure, wer haveto useruler and compassonlyl.

4+ Wecan seethegeometrical congtructionsgiven inthe new textbooksweredifferent from earlier
books. To makethe children understand better way of constructing the geometrical understand
better way of constructing the geometrical figure, figureswere givenfor each step and motivated
thechildrento useruler and compassonly. The children haveto use protractor for verification of
theangleinthefigureand not for constructing an specific angle. Thesystematic dgorithmsgivenin
new textbookswill help the childrento understand thel ogical reasoning behind the constructions.

Discussion Points

Discussand write.

1) Congruct aneauilatera triangleusing ruler and compass. Write stepsof construction.
2) Congtruct thefollwing anglesusing ruler and compassand verify using protractor.

a) 45° b) 90° c) 135° d) 180°
3) Explainhow you cantrisect 90°angle.
4) Congruct and verify the Euclid'spardle axiom (Modified by John Playfair). " Througha

point not onagivenline, exactly oneparalle linemay bedrawntothegivenling' usng
‘ ruler and compass.
«8 Reference Books :

- The Geometry reasoning of Primary and Secondary school stuedents - George panaoura,
Dept. of Education, University of Cyprus.

- Position paper *‘ Teaching of Mathematics’ National curriculam Frame work 2005, New
Delhi.

- Position paper *‘ Teaching of Mathematics’ State Curriculum frame workd-2011, A.P.

_



- Mathematics 8™, 9 Classes

F) Approach Paper on Satistics

What is Satistics?

Statigticsisabranch of Mathemati cswhich deal sabout collection of information, scientificanadysis
of the data, interpreting and drawing inferences from the data, making estimations, . . etc. It aso
discusses about the prosand corns of previous projects and makesfuture plans.

Why do we study Satistics?

Inevery fied of life, such asbus ness, medicine, scientific research, administration, economics, . .
etc., it becamearoutineto collect, analyse and interpret the numeric data, compare and contrast two
similar dataand to plan for future projects. On par with scientific advancement and popul ation growth,
itisinevitableto collect and anayse the numeric data. Many intellectual sare required to work upon.
Here statistics hel psto fulfil the needs of the globe.

Every individua isbenefited when he/ she study numeric dataand ableto makeout inferencesby
scientific reasoning. Every information centreof every department exhibitstheinformationintheform of
tables and graphs. An individual who have the knowledge of these can only be benefited. Soitis
inevitablefor every socia beingtolearn statistics.

The sexy job in the next ten years will be statisticians. Because now we really do have |
essentially free and ubiquitous dataand the complimentary scarcefactor isthe ability to
understand that dataand extract valuefromit.

- - Hal Varian, Google'schief economist(2009) )

Evolution and History of Satistics:

Many believes that statistics has evolved as a subject in 1662, when the book, ‘Natural and
Politica Observation upontheBillsof Mortality', written by John Graunt was publishedfirst. Initially
scopeof statisticsincreased with the use of statistical methodsto analysethe religious, demographic
and economical data. Now it isnot awonder that thereisnofield in theworld, whichisnot using the
satisticsfor itsprogress. Devel opment of computeri sation made the usage of tatisticsintensive.

What are we going to study in statistics during Secondary Education?

Onthebasisof level of comprehension of the children, thefollowing are discussed step by step
fromVI to X classes.

e Collectionof smdl Data

e  Organisationof Data

e Interpretation and representation of dataintermsof Picto graphs, Bar graphs, pie
charts, . . etc.

e  Congtructing Frequency Digtributiontables
e  Determiningthevaluesof Centra Tendency
e  Drawinginferencesand Commenting on Data.
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What is a Data? Why it should be organised?

Collection of numeric or any other information, collected indirect survey for aparticular purpose
or collected from someother data, iscalled 'Datal

If therearelimited number of observations, it iseasy to analyse and interpret the data, but if there
aremany number of observationsitisdifficult. Theninterpretation can bemade easy by organisingthe
datain atableform or by constructing frequency distribution. Thismakesthe dataconciseand easy to
handle, but interpretation becomes approximate.

Example1:

Primary data : Means of transport in each of students houses are listed as
Anitha Auto

Bharathi bullock cart

Organised data :
Chandrasekhar bicycle

Means of transport Number available

Damodar scooter, bicycle
Bullock carts 3
Fareed bullock cart, bicycle _
Bicycles 4
Peter bike Bikes 2
A
Sanjana none utos 3
Sadma bicycle, auto
Umesh bullock cart

When there are limited number of observations, recording the observations, comparing themselves
and comparing with other data and interpreting the inferences is simple, but when the observations are
many it is possible only when frequency distribution is constructed.

_
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Ex: Consider themarksof 50 studentsin Mathematicsin Quarterly examination

Primery aata. ClassiIntervas Tdly FreNquenfcy

31, 14, 0, 12, 20, 23, 26, 36 (Marks) Marks S(u d‘;fts)

33, 41, 37, 25, 22, 14, 3, 25 0 .

27, 34, 38, 43, 32, 22, 28 18 ””

7. 21, 20, 35 36 45 9 19 8" 15 JHH 6

29, 25 33, 47, 35 38 25 34 -

38, 24, 39, 1 10, 24, 27, 25 16723 |Mf 9

16, 8 243 M|

Ascending order of thedata:

0 1 3 7 8 910, 12 14 14,18 18,19 | 32 39 M 14
20, 20,21, 22,22, 23,24, 24,25,25,25,25,25,26,| 40~ 47 |||| 4
27,27, 28, 29, 31, 32, 33, 33, 34, 34, 35, 35, 36, 36,

37, 38, 38, 38, 39, 41, 43, 45, 47.

Grouped frequency distribution tablesisshown aside

If we observe the above three forms Frequency distribution seems to be more concise and
comprehensive. Sowe practically usethefregquency distribution of adata.

Let usfind out how easy istointerpret adataof limited observations.

Example 3: Price(in rupees) of akilogram of riceat different shopsis22, 35, 37,42, 24, 35, 41,
37, 40, 37, 30, 39, 42, 38, 37, 41, 37.

Ascending order of pricesis: 22, 24, 30, 35, 35, 37, 37, 37, 37,37, 37, 38, 39, 40, 41, 41, 42,
42.

¢ Minimumvaueof observationsis22; Maximum vaueis42; difference of theseis42-22=20.
Thisiscalled 'Range of the data. It representsthe spread of observationsinthe data.

¢ Outof 17 observations, themiddle most observationis'Price of akilogram of riceisT 37'. It
meansin how many shopsthe price of riceismorethan< 37, in same number of shopsthe
priceishigher than¥ 37. Thisvaueiscalled'Median' of the data.

¢ By observing the datawe can find that ¥ 37 repeatsfor more number of times. It meansin
many number of shopsprice of kilogram of riceis 37. Thisiscalled 'Mode of thedata.

¢  Similarly by dividing the sum of observationsby number of observationsto get 'Average or
‘Arithmetic mean'’ of thedata.

¢ Among the aboveAverage/ Arithmetic mean, Median, Modelie at the centre of organised
dataand so theseare called "Values of Central Tendency'.

When to use which value of Central Tendency?

InclassesVI and V11, determination of values of central tendency isdiscussed comprehensively.
But aparticular value of central tendency isrequired to interpret aparticular data. Thisisto betaken
carewhileexplaining and drilling. Moreexercisesaregivenin V1l classfor the purpose.
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How to Construct a Frequency Distribution Table?

Out of many observationsof adata, if there arefew distinct observations, then the datacan be
organised in frequency distribution table (asin example 1). Thisis called ‘Ungrouped Frequency
Didribution’.

If there aretoo many distinct observations, ungrouped frequency distribution of the datacannot be
concise or easy to read. Then ascending or descending order of observations can be divided into
convenient groups and observations can be noted asfrequencies. Thisiscalled 'Grouped Frequency
Didtribution’. When to use Ungrouped of Grouped dataisdiscussed with examplesin V111 class. Make
diginction.

Determination of valuesof central tendency of (i) primary dataisdiscussedin VI classand (ii)
ungrouped frequency digtributionsisdiscussedin I X, whereas(iii) grouped frequency distributionsis
discussedin X class.

Graphs for Comprehensive Under standing:

Graphical representation of adataismore understandable rather thanin tabular form. Whenthe
observationsof dataare not i nter-dependent and distinct observationsarefew with frequencieswe use
to represent the datawith pictograph. These can beinterpreted even by small childrenandilliterates.
Soweusethemright fromthebeginning of sudy of statigtics,i.e., from |11 classonwards. But congtruction
of theseistime consuming and so, from V1 classonwards, weintroduce 'Bar graphs instead.

Inbar graphsdifferent observationsare represented by barsof equa width andlengthsproportiona
totheir frequencies. Asal thedistinct observationsareindependent from one another seriesof barscan
bedtered for convenience. Whenthefrequenciesof different observationsarediffer by small extent the
dataisshownin Vertical Bar Graph and when they differ by much Horizontal Bar Graphisused (you
may guess'why?)

T

' iCa:rs
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| | | Riks haws

- e

.............................

: : - 'CIH-ES: — F}- 1 Horizontal Bar Grap
Vertical Bar Graph
Fig.3 Fig. 4
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Which of thefollowing dataareto be shown asvertical bar graphsand which are horizontal bar
graphs?Discuss.

1) Dataabout the number of boys, girls, youth, old aged peopleinacolony.

2) Stockinafair price shop

3) Productionof different brandsof carsinanyear inIndia

4) Ingredientsusedin preparation of aSouth Indian Dish.

5 Rainfdl inaplaceduring successveyears.

Astheunderstanding level of childrenisincreasing 'DoubleBar Graph'isintroduced in VI class.
If dl thedistinct observationsof adataare cons dered aspartsof something and they areinterdependent

'PieChart' isused. Inthischart angle of each sector isproportional to fraction of each observationin
thewhol e, keeping the sum of the anglesis 3600.

f’T\II

Eclucaticn

Savings

e of Students|—

.................

| Class T -
Double B;.-G_raph J_ PIB Char‘t
Fig.5 Fig.6

What is the difference between a Bar graph and a Pie Chart?

Inabar graph lengths of barsare compared to interpret the data, but lengths of different barsare
not inter dependent. In case of apiechart, each sector represents an observation ashow much part of
thedataitis. (Areaof each sector isto areaof thecircleisasto the quantity of the observation to the
wholedata). Changein thequantity of every observation affectsthefraction of the other observations.

Which of thefollowing dataareto be shown asbar graphsand which are pie charts? Discuss.

1) Yiddof different cropsinavillage.

2) Achievement of astudent indifferent subjects.

3) Allocation of fundsto different expendituresfrom the salary of person (M onthly budget of a
sdlaried employee)

4)  Allocation of fundsto different fieldsin AndhraPradesh State Budget.

5) Number of studentsof each classinaschoal.

Up to this point we have discussed about graphical representation of raw data or a data of
observationswith frequencies (ungrouped frequency distributions). Now we discuss about the graphs
of grouped frequency distributions.

Graphsto draw inferences from a data :

To represent grouped frequency distributionswe use graphslike 'Histogram', 'Frequency Polygon,
'Frequency Curve, etc. Though the data is same represented in the above three graphs with class
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intervals/ mid valueson X ?axisand corresponding frequencieson Y ?axis, successively their accuracy
increasesindrawing inferences. Thisisexplainedin VIl class.

Inhistogram all thevertical barssimilar observationsin different intervalsand barsaretouching
oneanother. Asthebarsrepresent thefrequenciesin successveinterva sposition of barsshould not be
altered. Areaof all the barsrepresent the number of observationsin thedata. Thisgraphisuseful in

finding themode of the data

Infrequency polygon also areasirscribed by the polygon with X ?axis represents the number of
observationsinthedata. It isuseful to estimatethefrequency of any observationinthedata.

Frequency curveisaso useful to estimatethefrequency of any observationinthedata. But it gives

more accurateinferencesthan afreauency polvaon.
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Other typesof graphs used to represent grouped frequency distribution are'Ozive Curves (Less
than cumulative and greater than cumulative curves). These graphsare useful to find out number of
observations of the datawhich are greater than or lessthan aparticular observation. Slope of these

curvesrepresentstherate of riseor fall of observationsat a
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Fig.12
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‘Greater than Cumulative
Frequency Curve

Fig.13

When both the ozive curves of adataare plotted on the samegraph their intersection represents
theMedian of thedata. All about the graphsiscomprehensively discussed in VIl class. Teachersmust

reinforcetheseideasin I X and X classes.
Note :

There are some exceptionsin statistics. For example, valuesof central tendency of araw dataand
itsfrequency digtribution aredightly different, mode of frequency distributionissupposedtolieinthe
classinterva of thehigher frequency, but it may not be actually. Use of al such anomaiesarediscussed
thetext books. For additiona detailsgo through thetext booksand make every student to read thetext

books.
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G. Approach paper on Mensuration

The primary needsof human lifearefood, cloth and shdlter. To find the measure of these needs
werequire basic measurements. To find the volume of vessel to sorethefood, tofind theareaof place
required to construct ahouse, to find thelength of cloth for making adresswe need the concept of area
and volume. The topics related to these areas are kept aslessonsin 7,8 and 9" classes in our new
textbooks. We haveintroduced the concepts and various problem solving regarding areas of rectangle,
square, triangleand circlein 7" class. Number of examplesweregivenreatedtodaily lifesituationsin

whichwerequireareaand perimeter.

Wehaveintroduced "Areasof planefigures' in class8" asachapter inwhich Widevariety of
problemsgiventofind theareaof |and required to construct ahousewhen thelandisinthe shapeof a
trapezium. Through these examplestheformulato find theareaof trapeziumisderived. Inthe same
way wegot thisformulaby an activity in which atrapezium was drawn on agraph sheet and folding
aongthediagond to createtriangles. Asweknow theareaof trianglein earlier class, wegot thearea
of trapezium by adding the areas of two triangles. Here you can observe that we have followed the
learning principle"known to un known". Another way to find the areaof trapezium wasa so given by
dividing thetrapeziuminto arectangleand twotriangles.(seeAreaof play ground problem).Indl these
three caseswe have generalised the principleto find the area of trapezium. To reinforce the concept

and formulawe have been given someillustrated examples.

Activitieswere provided to childrentofind areaof quadrilateral by triangulation method under
Try these asthe children were exposed to find the areaof any quadrilateral by the previousactivities.

Some problemswerea so givento find areaof rhombusby giving examplesfrom daily lifesituations.

Many villagersdoesn't know how the surveyorsmessurethelandswhich arein different shapes.

A surveyor measuresthelands using the concept trapezium, rectangle, triangle.

A circleisnot made up of line segments. we have used agraph paper tofindit'sarea. But it
doesn't giveexact area. so an activity wasgivento find theareaof circleby dividingitinto 8 equal parts

inwhich each part asasector and arranged inan order to get a shapeof arectangleor aparale ogram..But
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to find the area more accurately we need to divideit into 64 equal sectors. Thisformulahas been
derived by doing an activity giveninthe book " A book of juice”. We havea so provided thetopicslike
areaof semi circle, areaof rectangular paths with illustrated examplesto practice for competitive

examinationsat national levd.

We have introduced the surface area and volumes of cube and cuboid through 2d and 3d
figures. Asthe children were more exposed to 3D and 2D geometrical figuresand rel ation between
them topicsweregivento find surface areaof cylinder, coneand sphereinthischapter. Children were
provided with activitiesto find the surface areaand volume of these objectsin detailed manner. Raised
guestionsto think and discuss how the capacity isdifferent from volume of avessel. Thevolume of
cylinder isderived through areaof acircle(base) and multiplied withit's corresponding height. Relation
was established between the volume of coneand acylinder by an experiment asthevolumeof coneis
1/3of volumeof cylinder. Thevolume of spherewasderived through thevolume of pyramid.(seethe
figureand activity giveninthetextbook)

Childrenwere provided with more conceptua ideasthrough logical questions. How aprismis
different with pyramid?Are cubeand cuboid are prisms? Why acylinder isnot aprism?How asphere
isdivided with finite no. of pyramids? Many problemswere solved in examples so that the children

understand different situationsin which the surface areas and volumesare necessary for 3D objects.

Problemsintheexercisesweregivenrdatedtodaily lifeand which connectsto apply previous
knowledge. The academic standard prescribed for thischapter wastakeninto considerationin setting
up the problems. Problemsrel ating to logical reasoning, communication, representation, connection

bes des problemswere given through out the chapter to assessthe children formatively.

Constructive approach wasfollowed to make the children to understand various conceptsin
finding surface areasand volumes. For example to find the volume of cone, we beginwith the objects
in conical shapein the nature such as carrot, ice cream cone etc to give an idea of the shape. The
formulatofindthelatera surfaceareaof conei.e. A=mnrl, Tota surfaceareaA=nr(r+l) and volume of
cone V=1/3"rr?h were derived by the basic concepts of areaof circle, areaof sector and volume of
cylinder. TheL.S.A of coneisexplained by an activity and algorithm. T.S.A of coneisobtained by

adding areaof thebasei.e. circleand L.S.A of cone. By comparison of acylinder and acone of same

_
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radiusand same height and through asimpl e experiment the volume of the coneisconcluded asit will
be 1/3 volume of cylinder. Similarly the surface areaand volume of spherewasalso derivedina

systematicway inwhichlogical reasoningisinvolved.

Mensuration should alwaysbelearned through daily life situations. Every concept inthese
chaptersiscarefully taken, promoted the children participation for better understanding. Exerciseslike
dothis, try these besi desthink and discusswere provided to assessthe children throughout the chapter
toknow theskillsand application of knowledgein different Situations.

Thelearning environment in the school must also give space to the whole range of
mathematical processes- problem solving, use of heuristics, estimation and
approximation, use of patterns, visualization, representation, reasoning and pr oof,
making connectionsand mathematical communication.

- SCF 2011




H. MENSURATION-Approachtoachapter

+ Introduction:
Observation and identification of 2D and 3D objectsin groups
+ Surface area of cuboid :
¢ Toderivetheformulatofindthelateral surfaceareaandtotal surfacearea
¢ Findingthelatera surfaceareaandtota surfacethrough an activity
+ Volume of cuboid :
¢  Explainingtheconcept through an activity.

¢ Understanding the capacity of avessel

*

Deriving theformulatofind the volumeof cuboid

*

Deriving theformulato find thevolumeof cubethrough volume of cuboid
¢  Findingthevolumeof right prism by thevolume of cuboid and cube.
¢  Derivingtheformulatofind volumeof pyramid by activity.

4+ Refer textbook for the presentation of the chapter which includes surface areas and volumes of
cuboid, cubeand pyramid

+ Right circular cylinder :
¢ Concept of cylinder through an activity.
¢ ldentification of right circular cylindersand other cylinders.
¢ Derivingtheformulatofindlateral surfaceareaof cylinder-dothisexercise
¢ Derivingtheformulatofindtotal surfaceareaof cylinder-dothisexercise
¢ Findingtheformulatofind volumeof cylinder through an activity.
¢ Understanding the conceptsand application of knowledgethroughillustrative examples.

4+ (Refer thetextbook exercisesrelated to the above concepts)

_
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+ Right circular cone :
¢  Concept of conethrough an activity
¢ Derivingthelatera surfaceareaof coneby an activity.
¢ Derivingthetota surfaceareaof coneby anactivity
¢  Derivingthevolumeof conethrough thevolumeof cylinder.
4+ (refer textbook exercisesrelated to the above topics)
+ Sphere:
¢  Concept of spherethrough the objectsobtained in surroundings
¢ Derivingtheformulaof surfaceareaof spherethrough an activity.
¢ Findingthelatera surfaceareaandtotal surface areaof hemisphere.
¢ Derivingthevolumeof spherethrough an activity.
(refer textbook exerciserelated to the abovetopic)
Revison

Revisethe concepts of prism, cube, cuboid, cylinder , cone and sphere through What we have
discussed.

TheMathematicsthat child learnstodoinsideand outsideschool remaining separ ate
and disconnected. Of course, the larger issue here is of the relation between the
school curriculum, and life outside school. Since M athematicsisan abstract branch
of knowledge, one may think that thereislittle to be said about its connecting with
cultureand everyday life.

- SCF 2011 |




Teache&sHand BookK —

CHAPTER-6
Teacher Preparation

Teaching learning processis an important aspect of teaching a subject. It includesteacher
preparation, presentation and eval uation. Now the curriculam and new text books providesan opportunity
tomodify theteaching learning processto reach each and every child of theclass. Thustheteachershas
to modify their teaching strategiesin accordance with the prescribed academic standards at each level .

¢ Preparationisavita stageto plan and visuaisetheteaching learning processin the class

room.

¢ How to make childrento participatein theteaching learning processisavery important
aspect of preparation.

¢ Assessment of children through continuous comprehensive eval uation isanother aspect of
preparation .

THINK AND DISCUSS

¢ Istheteachinglearning processnatural or artificial ?

¢ Ismathematicsteachingtaking placein accordancewith natur e of mathsand
natureof thechild ?

+ Doall theteachersknow the changestaking place in teaching lear ning processes?
¢ Dothechildren arelearning of mathsonly through teacher ?

¢ Dothechildren arelearning mathematical conceptsthrough their experiences?
¢ What kind of changesdo we except from children in teachingmaths ?

¢ Dothechildren applyingtheir mathematical knowledgein solving problemsin real
lifesituations? If not , why they arenot ableto apply ?

¢ Why peoplearesaying that mathematical standardsaredecreasing in thedays?
Isit afault of thecurriculam or teachinglearning processes ?

¢ Isitafault of children?

TheAndhraPradesh state curriculam framework-2011 hasreviewed all the above aspectsand
made recommendationsintherevision of syllabus, suggestionstoimprovetheteaching learning process
and evauation. Inthiscontext the syllabusis changed and new textbookswere prepared in accordance
with nationd syllabus. Changeistheorder of theday. It isnecessary that every teacher should understand
the changes occurred in the society and process of teaching so asto make every childto participatein
learning. Sotheteachersshould revisit their teaching strategies and make necessary changestoimprove

thequality of mathematica education.

_
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Changestakesplacein text books: Let usgo throughwhat changestakes placeinrevising
thetextbooks once before how to change our teaching strategies.

The syllabus prescribed to 8th and 9th classesisdivided in to various chapterskeeping intheview to
cover dl aress. i.e.; arithmetic, a gebra, geometry, mensuration, statisticsand number system.

hildren do not only
learn individually but

8th class 15 chapters : also " the|r_
interactions with
oth class 15 chapters. other children

Somefeatures of new textbooks

¢ Thechapters belongedto different areaswere mixed together intheannual planaccordingto
CCE

¢ Introduced every chapter by adiscussion or adialogue keeping inthe mind of children's
previousknowledgeand daily life experiences.

¢ Every chapter isdividedinto sub topicsand encouraged children participation by discussion
method.

¢ Toassessthechildat each subtopicasmall exerciseunder thetitle"dothis' isgiven. Thiswill
hel p the child too to assesshimself on aparticular topic.

¢ Toencouragethechildrentothink logicaly and givereason to his’her answer somequestions
under "try this" and "think and discuss' weregiven.

¢  Teachinglearning materid hasanimportant roleinteaching learning process. It will theteacher
tomotivate and for interaction.

¢+ Most of thetopicsin the chapters are meant to encourage the children to discusswith their
friendsandin groups.

¢ Theadditiond topicsgiveninthenew textbookssuch asHighlight from history, Braintessers,
Do you know etc; will promotethe childrento devel op positive attitude and interest towards
learning of mathematics.

A teacher can seethe greater shift in his’her teaching in the class using these new textbooks. So
every teacher must go through the content included and method adopted in these new textbooks. Every
teacher hasto plan activitiesand concept mapping questions before every lesson.

Teacher should act as afacilitator and as a guide to encourage children to participate in the
discussion and activities. Also encouragethemto learn mathswith joy.

HINK AND DISCUSS:

What kind of teaching lear ning processisrequired toadopt in theclassroom with
these new textbooks ?Comparewith the processthat you arefollowing now.

d
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Seps in teaching learning process

¢ Motivating the children with previousknowledge/ daily life experiences/ discussion with
introduction given in thetextbook.

¢ Makethechildren to understand the concepts by incidents/reading the examples/solving
problems.

¢+ Makethemto participatein group discussionsand activitiesfor concluding thefacts.

¢ Askthemtosolvetheproblemsin"dothis’ exerciseindividualy and "try these" questionsin
groups.

¢ Providesituationstoidentify the errors committed by the children on their own and make
them to correct mistakes.

¢ Assessthechildren'sperformancetimeto timeand recordin CCE register.

¢ Motivatethechildrento solvethe problemsgivenintheexercisesontheir own. Helpthemif
necessary.
¢ Createnew problemsto encouragefast learnersto solveand find new relations.

" Teaching learning process is a result of over all discussion taked
place between two interrelated corresponding axioms'

-Bernand russas

Sdf reflections:

¢ Explain the stepsof teaching alesson from 8th or 9th classmathematics.

¢+ Prepareatableof activities(individual/group/wholeclass) for alesson from 8th or
9th classmathematics.

ROLE AND RESPONSIBILITY OF A TEACHER

¢+ How ateacher isto be prepared beforetaking the class?

¢ What kind of material he/shehasto prepare?

¢ What kind of activitiesareto bedesigned to motivate all children to participatein
lear ning process?

¢ What aretheactivitiesto be planned at the end of classroom teaching?

Any kind of textbook isnot an alternativeto the classroom teacher. Theteacher should keep the
objectives (academic standards) in mind to plan theteaching learning process.

L et usunderstand some necessary steps and material to plan the process.

_
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Teacher preparation
1. Preparation : Teaching:
¢ Shouldlist out the academic standards of thelesson.
¢ Readthechapter thoroughly and solvethe problemsgivenintheexercises.
¢ Panindividud /group activitiesareto begivento thechildren.
¢ Panactivitiesfor A, B, Cgroup children asper the content.
¢ Listoutvariousdaily lifeexamplesto connect with thetopics.
2. Prepar ation: Teaching lear ning material :

¢  Teachinglearning materid mostly includesclassroominteraction materid such ascharts, sketch
pens, grid paper, graph paper .

¢  Whileteaching statistics, geometry, symmetry, required colourful pictures must be collected
frommagazines.

¢+ Here somematerial required for every math teacher islisted.

1. charts-white, colour 9. colour papers

2. geometry box 10. scissior

3. isometric sheets 11. long scae(1m)

4. grid paper 12. graph board

5. graph paper 13. mirror

6.dice 14. ropeof uniformwidth

7.coins 15. 3d objects ( cube, cuboid €etc;)
8. trace paper 16. procircle.

3. Preparation: Timemanagement :
¢ Plantochildrenactivitiesintheallotted time.
¢ Seethat nettimeisusedtoinvolveevery childinlearning.
¢ Planthetimefor motivation, presentation and discussion, assessment
¢ Seeampletimegivenfor problem solving.
4. RESPONSIBILITESOFATEACHER:
¢ Goingtoclassintimeand comeback only after theallotted time.

¢  Seeadll thechildrento participateinthe processof teaching.

d
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¢ Allotting additiond activitiesor problemstointelligent children.
¢  Recordtheformative assessment recordstimetotime.
¢ Writing teecher dairy and updating it by theinclusion of reflections.
¢ Checking the notebooks of the children to make them understand the mistakesthey made.
+ Follow formative assessment procedureto record the children progress.
¢ Preparequestion papers keeping the academic standardsin themind.
¢ Plantheactivitiessmore problem worksheetsfor backward children.
¢ Discussthe progressof the childrenwith parentstimetotime.
¢ Distuss issueswith colleaguesother teachersto get moreclarity in content and methodol ogy.
¢  Gothrough reference books, internet for more conceptual clarity.
f reflections:

How cani plan and prepareto teach the chapter "probability" for 9th classchildren?

Inadequate teacher preparation and support acts negatively on all of school
Mathematics. Generally a teacher teaches how helearned from histeacher. Dueto
many pressur esteacher sadopt short cutstoachievebetter marksand ranks. Learning
achieved in thisway isvery short lived.

- APSCF-2011.
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Chapter -7
Continuous Comprehensive Evaluation - Under standing

I ntroduction

Inorder toidentify 'How studentsare participating in learning process?, 'To what extent students
arecomprehending on concepts?, 'whether theteaching methodsare successful in achieving theacademic
standards of not? and to determinethe goal s of education ‘Comprehensive Evauation' isnecessary.
Now, inour schoals, thisisbeing carried out intwoways, 1. Formative Evaluation and 2. Summative
Evaluation. Inthischapter we discuss about the procedure of conducting eva uation and how to prepare
question paperssuitably.

(¢ What tobeevaluated in Mathematics? How?

¢ What aspectsmust betaken carein Formative Evaluation?
¢ What aspectsmust betaken carein Summative Evaluation?
.

How to identify and consider the mistakesdoneby the students? How to makeuse
of thisknowledgein teaching process?

| ¢ What aretheprinciplestokeep in mind whilepreparing a FA / SA question paper ?|
What to beevaluated in M athematics?
Mathemati csteaching hasthefollowing objectives-
1. Childrenshould beableto develop skill and understanding inthe various curricular areas
related to number and space.
Children should be ableto reason mathematically.
Children should be ableto pursue assumptionsto their logical conclusion
Children should be ableto handle abstraction.

Children should devel op problem solving abilities- understand/formul ate problems, devel op
avariety of strategiesto solvethem, verify and interpret results, generdizeto new situations)

6. Childrenshould develop confidencein using Mathematicsmeaningfully.
By consolidating all these, the main objective of evaluationin mathematicsisto determinethe
following competencies.
(1. ProblenSolving
Reasoning and Proof
Communicetion
Connection
. Representation and Visudistion

Note : Clear statements about what students must know and be ableto do are
cdled'Academicstandards.

HoW to conduct Evaluation Process?

Asapartof evauation 'Formativeand Summative Eva uations should be conducted, smultaneoudy
with teaching learning process, to measurethelevel of achievement of thechild.

d

a s wDd

ok wbdNPE




Teache&sHand BookK —

Formative Evaluation :

Formative A ssessment isaassessment conducted during the process of teaching. Some of the
main features of formative assessment arei. It isdiagnostic and remedia andintheformoral, written
and performance, ii. Enablesteachesto adjust teaching to take account of theresults of assessment, iii.
Builds on student's prior knowledge and experiencein designing what istaught and iv. Encourages
students to understand the criteriathat will be used to judge their work. The teacher observesand
record the children progressand aswell aslearning gapsthrough thefollowing.

(1) Participation and Reflections of the students during teaching learning process.(2) Classwork,
Homework, Portfolio's, Assignmentsetc., (3) Slip Test (4)Children Projects.

Formative Assessment is Assessment for Learning and assessment as learning. It isthrough
observation of student responses, student engagement, student notebooks, assignmentsand other written
works. Formative Assessmentswill be conducted by theteacher duringinstructions. We shall discuss
theabovetoolsindetail.

1. Participation and Reflections of the students :

Teacher must observethe studentshow they are participating inthelearning processand how they
respond to theexplanationsand discussions. Activitiesgiveninthebook help to make children participate
inlearning processmoreactively. By instructing and guiding the studentsto attempt the exerciseslike
"Try these', 'Think and Discuss in the classroom itself they must be encouraged to understand the
concepts by firsthand experience, to discussin groupsand to expresstheir opinionsto convincethe
others. Then they must be evaluated how far they understood the concepts.

2. Class work, Homework, Portfolio's, Assignments :

By correcting classwork and homework note books, portfolios and assignmentsteacher must
estimate the studentsthat how they are ableto solve problems, gather information, record the datain
proper formats, apply the mathematical reasoning. Teachersmust verify classwork note bookstofind
whether the studentsare able to solve 'Do these' exercise by their own, homework note booksto find
how students solve the exercise problems, projects/assignments to find how the students gather
information, analyseand record.

3. SipTest:

Sliptest may be conducted then and there theteacher wantsto. Prior intimation need not be given
to students. Thismust be conducted in theinstructiona period only. It may be conducted to test oneor
two concepts, but with entirely new problems. Thisismeant for eval uating the competencies; Problem
solving and Reasoning and proof.
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4. Children Projects:

Inteaching process, itisgenera practiceto do activitiesand alotting projectsto students. Projects
may beallotted to studentsindividually or in groups. For thisstudents haveto plantheactivitiesand
questioner of formatsto executeinfieldleve . They haveto gather information, processit by discussion.
Teachersmust guide and observe the udentsthroughout the project execution and assessthe students
by analyzing thereportswhich they submit.

Summative Assessment :

Summative assessment takes place after aperiod of instruction and requires making ajudgment
about the learning that has occurred. Thisisthrough using paper pencil testswith prior notice of the
examination schedule, may beat the end of term/ semester or academic year. The examination hasto
be conducted for 2%2hour and by keen verification of students responsesthey must be assessed. The
following procedure hasto befollowed for summative eval uation.

¢  SummativeAssessment isatermind testsin natureand shal be conducted twiceinayear
0  SAl-inOctober syllabus upto October
o SA2-inMarch/April syllabusupto October 30% to 40% and
Remainingsyllabus 60% to 70%

¢ Teachers must prepare the subject wise question papers to test the prescribed academic
standards.

¢ Question paper must be prepared on the basi s of weightage tables of academic standards
and subject prescribed.

¢ Question paper should contain al sortsof questions, such asi. descriptive, ii. Short answer,
iii. Very short answer and iv. Objectivetype (Fill intheblanks, Multiple choice, Matching)
questions.

¢ Oral test need not be conducted particularly for this, teacher may award marks for this
section on the basis of his/ her observationsin the previousformative test or by present
observation on the students as per the academi c standards prescribed.

Formative Evaluation assessthe childrens |earning through observation, oral testsand dip tests,
whereasthe Summative Eval uation assessthe childrens leve of learning through writtentest only. But
inlower classes(l and |1 classes) oral test also be given whightage.

d
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Whatever may bethe eva uation, ultimate aim isto achieve the academic standards among the
children. Accordingly activities, debates and discussions must be conducted and children must be
assessed.

Principles to be noted while conducting Formative and Summative
Evaluations:

¢ Previoudy studentsare evauated only on the basis of written tests, that to with knowledge
based questions. But in present students areto be eval uated in many waysof learning.

1) Participation and Reflections of the students during teaching learning process.
2) Classwork, Homework, Portfolio's, Assgnmentsetc.,

3) Sip Test

4) Children Projects.

5) Written test based on Academic standards.

First four of theabovearetoolsfor Formative Evaluation, where as4th and 5th arethetools
for Summative Evauation.

¢ CCE refersto asystem of school based assessment that covers all aspects of students growth
and development. Evaluation of student's growth and devel opment is continuous process rather
than an event, built into the total teaching learning process and spread over the entire span of
academic session. For the entire process the teacher is more important. Teacher has to plan
execute the teaching learning process according to academic standards and simultaneously
evaluate the students with teacher made question papers.

¢ Generally question paperscongtitute of questionsmainly to test the knowledgefromthetext
book. Now academic standardsarefixed to every subject and classand new teachinglearning
procedures are suggested to achieve those academic standards. So the evaluation should
also aim at achieving the academic standards.

¢ Questionsin tests or projects must provoke the students to think, explore, compare and
contrast between the other subjectsand daily life and encouragethem to expresstheir own
experiencesand views.

¢ Problem solving: Under thisacademic standard questions of verbal and non verbal, data
comprehension, graphs, analysisand synthesis, constructions, etc. with complexity shall be
asked. The complexity of aproblem isdepends on making connectionsamong thevarious
conceptsof subjectsand red lifesituations, number of steps, number of operations, context
unravelling and nature of procedures.

_
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¢ Reasoningand Proof: Under thisacademic standard questionsmust aim at reasoning between
various steps, understanding and making mathematical generalizationsand conjectures,
understanding and justifying procedures, examining logica arguments, understanding thenotion
of proof, useinductive and deductivelogic.

¢ Communication: Under thisacademic standard questionsmust eva uateskill sof writing, reading
and expressing mathematica notations (verba and symbolicforms), Creating mathematical
expressons, Explaining mathematical ideasin her ownwordslike- asquareisclosed figure
having four equa sdesand all equa angles, Explaining mathematical logic.

¢  Connections: Under thisacademic standard questions must comprise Connecting concepts
withinamathematical domain, Connecting mathemeaticsto different subjectsandwith daily
life, connecting conceptsof different mathematical domainslike datahandling and arithmetic
or arithmetic and space, connecting conceptsto multiple procedures.

¢ Visudization and Representation: Under this academic standard questions must test
interpretation and reading datain atable, number line, pictograph, bar graph, 2-D figures, 3-
D figures, pictures, Making tables, number line, pictograph, bar graph, picturesand Making
use of mathematical symbolsandfigures.

¢ Whileconducting Formative or Summative evaluationsfor different classesthefollowing
academic standard wiseweightagesareto befollowed scrupuloudly.

- FormativeEvaluation Summative Evaluation
@)
A8 (=, 2].]e . o | 2 . | Ss
AR R ERE: bo | 58| 25| 8e| &5
B335 |5]a |R S5 |§8 | 55| &8 | 58§ moa
g 5 ) S
g Oral Writn Oral WritnOral|\writnOr al Writn[Or al Writn
N
S
& [20% | 20% | 20%|40% | 100% 10%| 40%| 10% | - | - |10%| 10%| - |109%10%| 100%
1-2 ——
@* 10 | 10 | 10| 20 | 50M 5|20 5 | -|-|5|5|-|5]5]|50M
fzo% 20% |20%)|40% | 100% 50% 20% 10% 10% | 10% |100%
3-5
@fg* 10 | 10 | 10| 20 | 50M 25 10 5 5 5 50M
fzo% 20% |20%)|40% | 100% 40% 20% 15% 10% | 15% |100%
6-9 F—
@"}\L 10 | 10 | 10| 20 | 50M 40 20 15 10 15 |100M
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Principle to be followed while writing a question paper:
¢ Teacher must prepare question paper by him/ hersalf for Summative Evaluation and for dip
testin Formative Evauation.

¢ Siptestin Formative Evauation may be conducted onceor in set of smal test, totally for 20
marks.

¢ Question paper of Summetive Eva uation should be prepared with different kindsof questions
asper thefollowing weightagetable.

S, NoO Type of Question 1to 5 classes 6 to 9 classes
Noof | Marks Total Noof | Marks | 1otgl
Quegiong for each | 9@ |ouegiond for each
1 | Essay 4 5 20 4 10 40
2 | shorttype 8 o1 20 8 5 40
3 | Very Short type 5 1 5 10 1 10
4 | Objective 5 1 5 20 5 10

Note: Objectivetypeincludesfill inblanks, multiple choice, trueor false (for 1-5) and matching
guestions.

Academic stardard wise weitage table for Summative Evaluation

IS Problem | Reasoning | ~ommunication| Connedtions | Visudlization
4 8 solving | and Proof Represntation| 10t@
L_) S

g Ord |Written| Oral |Written| Ord  |Written| Ord [Written| Oral | Written
o | Weightage 10% | 40% | 10% - - 10% | 10% - 10% | 10% | 100%
—

Marks 5 20 5 - - 5 5 - 5 5 50
w0 |Weightage 50% 20% 10% 10% 10% | 100%
q."

“ | Marks 25 10 5 5 5 50

o |Weightage 40% 20% 15% 10% 15% | 100%
o

| Marks 40 20 15 10 15 | 100

_
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¢ Simultaneoudly the teacher must follow the academic standard wise weitages as fallows. "
In summative eval uation question paper weightage for problem solving must be followed and
weightages for the other academic standards may be atered according to the content to be

tested.

¢ Essay questionsmust provokethe studentsto think, explore, compare and contrast between
the other subjectsand daily life and encourage them to expresstheir own experiencesand
views. These questionsmust require descriptive answers. Theorems, constructions, solving

equationsand graphs may beincluded.

¢ Short questions must seek answers about one concept, figure, problem with 3 or 4 steps,

little explanations only.

¢ Veryshort answer questionsmust be of problemswith 1 or 2 steps, oral, definitions, formulae,

symbols interpretation from tables or graphs, etc.

+ Objectivetype questions must very very short and can be calculated in no time. These question

must not be with multiple answers.
¢ All questionsmust be new (not from the text book) to the possible extent.

¢ Inevery academic standard essay type question must be given internal choice (one out of two

should be answered).

¢ Inany chapter if large questions are not available, two questions (aand b) may begivenin

d

each essay question.



Teache&sHand BookK —

How to consider the mistakes written by the students?

Continuous Comprehensive Evaluationisnot asimplewritten test, but it refersto asystem of
school based assessment that coversall aspectsof student'sgrowth and devel opment such asphysica
and mental devel opment, social behavior, attitudesand interests. It includes both schol astic and co-
scholastic areasand should be comprehensivein nature. Thisisinlinewith thegoasof education. CCE
iscarried out s multaneoudy with theteaching learning process, i.e., in classroom, |aboratory, library,
play ground, projectsand other activities

During the teaching learning process when a student does mistakesin giving oral answersor
representing in writing we don't point out much, instead we use to teach the same concept againin
alternative mode and ask the student to repeat the study. In correcting note books or evaluating
examination answer scriptsit is not enough to correct the mistake(what we think), but we should
enquirewhat ishis/ her ideain answering so. By thiswe can understand his draw backs such asi.
Unableto understand language, ii. Don't know the concepts, iii. Misunderstanding theinstructionsand
iv. Unableto analyse the problem. Then the student may be given proper guidanceto learn.

Dueto these reasonsteachers must be cautiousin using theterms, symbols, words and phases
during teaching and writing the question paper. Instructionsand questions must bein s mple sentences.

Sudentsareunabletousetheir understanding in written tests. Why?

Generally students are ableto use the mathematical concepts, what they comprehendin class
room, intheir daily lifeeffectively. But they are unableto usethe same competenciesinwriting atest.
Thisisbecausethedifficulty with correlation of mathematicswith symbols, languagewriting procedures.
Inorder to overcomethis, pin pointed explanation, enough exercisesand drilling must begivento them.
I ntroduction mathematical termsand writing proceduresmust be explained with duecare.

Consider an example. A student answered an addition problem asgiven aside.

94

28
1112

Instead of giving the correct answer 122, theteacher must analyse the students understanding.
The student isunableto identify the place values. If it isidentified and proper reinforcement with
concrete examplesisgiven then the student does not do the same mistake again.

_
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94 Apples = 90Apples + 4Apples
28 Apples = 20Apples + 8Apples
= 110Apples + 12Apples
= 110Apples + 10Apples + 2Apples
= 120Apples + 2Apples
Tota Apples = 122 Apples

Ifitisexplained as"Here sum of unitsplaces4 + 8 =12 hasone 10 and 2. This 10 hasto be added
totensplace”, then studentswill definitely understand the concept.
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Chapter - 8
Saf Evaluation Sheet
Teacher'sname Qudification :
Desgnation ; School
Mandd : Didrict

From your experienceinthetraining program expressyour opinion for following questions.
Extensive Better Satisfactory
1) Training hasbeen given according to new text books. ( ) ( ) ( )

2) Key principlesof syllabusreflected intextual lessons. ( ) ( ) ( )

3) Arrangement of chaptersisscientific and gaveequa ( ) ( ) ( )
importanceto all the chapters.

4) Languageand printintext booksare appropriateto ( ) ( ) ( )
thestudents.

5)  Understood the method of analyzing each chapter. ( ) ( ) ( )

6) Differentitemsincorporatedin chaptersare suitableto ( ) ( ) ( )
evauateal academic standards.

7)  Understood the method of teaching verbal problems.
8) Learntwhatisprobability anditsscope.
9) Identifiedtheneedfor Proofsin Mathematics.

—~ A~ ~ ~
~—~ ~— ~—~ ~—
—~ A~ ~ ~
N N N NS
—~ A~ ~ ~
SN N N NS

10) Discussionswere conducted about the approach papers
ondifferent areasof mathematics.

11)  Understood theimportance of irrational numbersand ( ) ( ) ( )
method of marking them on number line.

12) Learnt about thevariable, equation and linear equation ( ) ( ) ( )
inadgebra.

13)  Understood the axiomatic approach to comprehend ( ) ( ) ( )
thegeometry.

14)  Trainedto construct geometrical congtructionsproperly. () ( ) ( )

15) Enhancedtheunderstanding of different Satistica methods () ( ) ( )
and graphical representations.

_
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16) Carriedouttheactivitiestounderstandareasandvolumes. () ( ) ( )

17)  Orientedto get prepared for teaching mathematicsinnew () ( ) ( )
methods.

18) Knew theneedfor creating additiona questions. ( ) () ( )

19) Discussedtoevauateeach and every studentasper CCE. () ( ) ( )

20)  Training helped meto prepare question papersonthebasis (
of academic standards.

N
—~
N
~
~

1) Whichsessonimpressed you more?
Why itimpressed you?

2) Which ondid not satisfy your needs? :
Why do you think so?

Date Signature of the participant
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