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CHILDREN! THESE INSTRUCTIONS FORYOU...

For each and every conceptual understanding, a real life context with appropriate
illustrations are given in the textbook. Try to understand the concept through keen
reading of context along with observation of illustration.

While understanding the concepts through activities, some doubts may arise.
Clarify those doubts by through discussion with your friends and teachers,
understand the mathematical concepts without any doubts.

"Do this/Do these" exercises are given to test yourself, how far the concept has
been understood. If you are facing any difficulty in solving problems in these
exercises, you can clarify them by discussing with your teacher.

The problems given in "Try this/try these", can be solved by reasoning, thinking
creatively and extensively. When you face difficulty in solving these problems,
you can take the help of your friends and teachers.

The activities or discussion points given "Think & disicuss" have been given for
extensive understanding of the concept by thinking critically. These activities should
be solved by discussions with your fellow students and teachers.

Different typs of problems with different concepts discussed in the chapter are
given in an "Exercise" given at the end of the concept/chapter. Try to solve these
problems by yourself at home or leisure time in school.

The purpose of "Do this"/do these", and "Try this/try these" exercises is to solve
problems in the presence of teacher only in the class itself.

Where ever the "project works" are given in the textbook, you should conduct
them in groups. But the reports of project works should be submitted individually.

Try to solve the problems given as homework on the day itself. Clarify your
doubts and make corrections also on the day itself by discussions with your
teachers.

Try to collect more problems or make new problems on the concepts learnt and
show them to your teachers and fellow students.

Try to collect more puzzles, games and interesting things related to mathematical
concepts and share with your friends and teachers.

Do not confine mathematical conceptual understanding to only classroom. But,
try to relate them with your suroundings outside the classroom.

Student must solve problems, give reasons and make proofs, be able to
communicate mathematically, connect concepts to understand more concepts &
solve problems and able to represent in mathematics learning.

Whenever you face difficulty in achieving above competencies/skills/standards,
you may take the help of your teachers.
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Foreword

Education isaprocessof human enlightenment and empowerment. Recognizingthe
enormous potential of education, all progressive societies have committed to the
Universdization of Elementary Educationwith anexplicit aim of providing quality education
toal. Asthenext step, universalization of Secondary Education has gained momentum.

The secondary stage marksthe beginning of thetransition from functional mathematics
studied upto the upper primary stageto the study of mathematicsasadiscipline. Thelogical
proofsof propositions, theoremsetc. areintroduced at thisstage. Apart from being aspecific
subject, itisto betreated asaconcomitant to every subject involving analysisasreasoning.

| am confident that thechildrenin our state of AndhraPradesh learnto enjoy mathematics,
make mathematics a part of their life experience, pose and solve meaningful problems,
understand the basi ¢ structure of mathemeatics by reading thistext book.

For teachers, to understand and absorb critical issueson curricular and pedagogic
perspectives duly focusing on learning rather than of marks, isthe need of the hour. Also
copingwith amixed classroom environment isessentialy required for effectivetransaction of
curriculuminteaching learning process. Nurturing classroom culturetoincul cate positive
interest among children with differencein opinionsand presumptionsof lifestyle, toinfuselife
into knowledgeisathrustintheteachingjob.

Theafore said vision of mathematicsteaching presented in State Curriculum Frame
work (SCF -2011) has been el aborated in itsmathemati cs position paper which also clearly
laysdown the academi c standards of mathematicsteachinginthestate. Thetext books make
an attempt to concretizeal the sentiments.

The State Council for Education Research and Training Telanganaappreciatesthehard
work of thetext book development committee and several teachersfrom al over the state
who have contributed to the devel opment of thistext book at different levels. | amthankful to
the Didtrict Educational Officers, Mandal Educational Officersand head teachersfor making
thismissionpossible. | asothank theingtitutionsand organizationswhich have giventheir
timein the development of thistext book. | am grateful to the office of the Commissioner and
Director of School Education, (T.S.) and Vidya Bhawan Society, Udaipur, Rgjasthan for
extending co-operationin devel oping thistext book. In the endeavor to continuoudy improve
thequality of our work, wewel comeyour commentsand suggestionsinthisregard.

Pace: Hyderabad Director
Date : 03 December 2012 SCERT, Hyderabad
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Preface

The Government of Telanganahas decided to revisethe curriculum of all the subjects
based on State Curriculum Framework (SCF - 2011) which recommendsthat childrenslife
at schoolsmust belinked to their life outside the school. Right to Education (RTE - 2009)
perceivesthat every child who entersthe school should acquirethe necessary skills prescribed
at each level upto the age of 14 years. Theintroduction of syllabus based on National
Curriculum Frame Work - 2005 is every much necessary especialy in Mathematicsand
Sciencesat secondary level with anational perspectiveto prepare our studentswith astrong
base of Mathematicsand Science.

The strength of anationliesin its commitment and capacity to prepareits peopleto
meet the needs, aspirations and requirements of aprogressivetechnological society.

Thesyllabusin Mathematicsfor three stagesi.e. primary, upper primary and secondary
isbased on structural and spiral approaches. Theteachersof secondary school Mathematics
haveto study the syllabus of classes8 to 10 with this background to widen and deepen the
understanding and application of concepts|earnt by pupilsin primary and upper primary
stages.

Thesyllabusisbased onthe structura approach, laying emphasison the discovery and
understanding of basic mathematica conceptsand generdisations. Thegpproachisto encourage
the pupilsto participate, discussand take an active part in the classroom processes.

The present text book has been written on the basis of curriculum and Academic
standards emerged after athorough review of the curriculum prepared by the SCERT.

e Thesyllabus hasbeen divided broadly into six areas namely, (1) Number System,

(2) Algebra, (3) Arithmetic, (4) Geometry, (5) Mensuration and (6) DataHandling.
Teaching of thetopicsrelated to theseareaswill devel op the skillsprescribed in academic
standards such as problem solving, logical thinking, mathematical communication,
representing datain variousforms, usng mathematicsasone of the disciplinesof study
anddsoindaily lifestuations.
Thetext book attemptsto enhancethisendeavor by giving higher priority and spaceto
opportunitiesfor contemplations. Thereisascopefor discussoninsmall groupsand
activitiesrequired for handson experienceintheformof ‘ Dothis and‘ Try this . Teacher’'s
support isneeded in setting the Situationsin the classroom.

Some special features of thistext book are asfollows

e Thechaptersarearranged in adifferent way so that the children can pay interest to all
curricular areasin eachtermin the course of study.

Free Distribution by T.S. Government 2018-19 (v)
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e Teaching of geometry inupper primary classeswaspurdy anintuition and to discover
propertiesthrough measurementsand paper foldings. Now, we have stepped into an
axiomatic approach. Several attemptsare madethroughillustrationsto understand,
defined, undefined terms and axiomsand to find new relations called theoremsasa
logical consequence of the accepted axioms.

Carehasbeentaken to seethat every theoremisprovidedinitialy withan activity for
easy understanding of the proof of those theorems.

e Continuous Comprehensive Eval uation Process has been covered under thetags of
‘Try this and‘ Think, Discussand Write'. Exercisesaregiven at theend of each sub
item of the chapter so that the teacher can assess the performance of the pupils
throughout the chapter.

e Entiresyllabusisdividedinto 15 chapters, so that achild can go through the content
well in bit wiseto consolidate thelogic and enjoy thelearning of mathematics.

e Colourful pictures, diagrams, readablefont sizewill certainly help thechildrento
adopt the contents and care thisbook astheirs.

Chapter (1) : Rationa numbersunder the areaof number system deal with how arational
number isdifferent from afraction. Propertiesof rational numbersare discussed through
illustrative examples. Children hasbeen given an opportunity to seetherational number on
anumberline, the representation of rational numberson anumberlinein decimalsandvice
versa. Inchapter (6) Squaresand Squareroots, wetry to makethe child, to understand the
perfect squares, properties of square numbers and finding square root of anumber by
factorisation and long division methods. Cubesand Cuberootsare also discussed with
variousilludrativeexamples.

Chapters(2) (4) (11) and (12) deal with Algebra. Inthe chapter Linear Equationinone
variable, the child isgiven an opportunity to identify avariablein averbal problem and
findingitsva uethrough transposition method. 1nthe chapter Exponentsand Powers, some
agorithmsweregiventowritebigger numbersinexponentid notation. Thelawsof exponents
werediscussedwithavariety of illugtrativeexamples. Inthe chaptersAlgebraic Expression
and Factorisation we mostly deal with algebraic expression monomialsand binomials.
Algebraic identities such as (a + b)? = a?+2ab + b?, (a+b) (a—-b) = a® - b?and
(x+a)(x+b)= X+ (a+b)x+ abwith geometrical verification arediscussed with various
vaues. Factorisation of agebraic expression of theseformsaregiven, along with number of
problemsto make child to practice.
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Chapter (5) Comparing Quantities discussed about ratio, proportion, compound ratio,
percentage discount, profit and | oss, salestax/VAT/GST simpleinterest and compound
interest compounded annually, haf yearly and quarterly and a so application of compound
interest formula. Chapter (10) Direct and | nverse Proportion deal swith direct proportion,
inverse proportionand mixed proportion problemswith avariety of daily lifesituations.

Chapter (15) Playing with Numbers, provides an opportunity to the childrento develop
algorithmsand to find arulethrough some patternsof numbers. Thedivisibility rulesare
discussed to explore new methods. Ample number of examplesand puzzlesare givento
createinterest.

Geometry isdiscussed with anam to appreciatethefiguresthe child hasseen around him
through visualisation and drawing and construction. Inthe Chapter (3) Constructions of
Quadrilateras, thefocusisgiven for the construction of aunique quadrilateral by revisiting
itsproperties. All modelsof congtructionsweregivenwithillustrative examples. 1n Chapter
(8) Exploring Geometrical Figuresand Chapter (13) Visualising 3D in 2D, thechild has
been given enough opportunitiesto explore various planefiguresthrough 3D.

DataHandlingisakey areainwhich thechildwill be ableto perceivetheknowledgeof his
surroundingsthrough tables diagramsand graphs. Chapter (7) Frequency Tablesand Graphs
dealswith how to classfy the datausing tablesand to present the datain frequency graphs
such ashistograms, polygonsand O’ give curves. Someexamplesarealso giventorevise
mean, median and mode of an ungrouped data. Alternative methodsof finding the values of
central tendency and complex problemsare discussed.

Finaly inchapter (9), the Surface Areas of Plane Figures, we have discussed about finding
theareaof Trapezium, Quadrilateral, Circle, Circular ring and Sector and also the surface
areaand volume of cubesand cuboid in Chapter (14).

Merethe production of good text books does not ensure the quality of education, unless
theteacherstransact thecurriculumtheway itisdiscussedinthetext book. Theinvolvement
and participation of learner in doing the activitiesand problemswith an understanding is
ensured.

Thereforeit isexpected that theteacherswill bring aparadigm shift inthe classroom process
from mere solving the problemsin the exercisesroutingly to the conceptua understanding,
solving of problemswithingenity.

- Text Book Devel opment Committee

Free Distribution by T.S. Government 2018-19 (vii)
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Highlightsfrom History

George Polya (1887 - 1985)

Over theyears, many havethought about the question whether theart of 4
problem solving can betaught or isit atalent possessed by only afew?
An effective and definite answer was given by thelate George Polya.
Hemaintained that the skill of problem solving can betaught.
Polyawasbornin Hungary in 1887 and received hisPh.D. inmathematics

fromthe University of Budapest. Hetaught for many yearsat the Swiss
Federd Indtitute of Technology in Zurich.

Among the numerous books that he wrote he seemed most proud of e -
‘How to Solvelt’ (1945) which has sold nearly onemillion copiesand George Polya
hasbeen trand ated into 17 languages. (1887-1985)

Polya sFour principlesof Problem solving

I. Understand theproblem

This principle seems so obvious that it need not be mentioned. However students are often
stymiedintheir effortsto solveaproblem becausethey don't understandit fully or evenin part.
Teachersshould ask students such questionsas

e Doyouunderstand al thewordsused in stating the problems?1f not, look them upintheindex,
inadictionary or wherever they can befound. e What are you asked to find or show canyou
restatethe problemin your ownwords. e I sthereyet another way to state the problem ¢ What
does (key word) really mean?e Couldyouworkout some numerica examplesthat would help
make the problem clear? ¢ Could you think of a picture or diagram that might help you to
understand the problem. ¢ I sthereenough information to enableyou tofind asolution. e ISthere
extraneousinformation? e What do you really need to know to find asolution.

[I. Deviseaplan

Devisingaplanfor solving aproblem onceit isfully understood may till required substantial
effort. But don’t be afraid to make start you may be on theright track. There are often many
reasonablewaysto try to solve aproblem and the successful ideamay emergeonly gradually
after severa unsuccessful trids. A partia list of strategiesinclude.

e guessandcheck e look forapattern e makeanorderlylist o draw apicture

o think of the problem asparticularly solved e think of asimilar problem already solved

e diminatepossihilities ¢ solvesmpler problem e solvean equivaent problem

e Solveananalogousproblem e usesymmetry o Useamodel e consider specia cases

e Work backward e usedirect reasoning e Useaformula e solvean equation e beingenious

[11.Carryout theplan

Carrying out the planisusually easier than devising the plan. In genera al you neediscareand
patience, given that you have the necessary skills. If aplan does not work immediately be
persistent. If it till doesn’t work, discardit and try anew strategy. Don’'t bemided thisisthe
way mathematicsisdone, even by professionals.

V. Look back

Much can be gained by looking back acompleted sol ution to analyze your thinking and ascertain
just what wasthekey for solving the problem. Thisishow wegain“Mathematica power”, the
ability to comeup with goodideasfor solving problemsnever encountered before.

(viii)
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M athematics

VIII Class
Contents
Chapter Contents Syllabusto be Page No.
No. Coveredduring
1 Rational Numbers June 1-33
2 Linear Equationsin OneVariable June, July 34-58
3 Congtruction of Quadrilaterals Jy 59-80
4 Exponentsand Powers Jly 81-95
5 Comparing Quantitiesusing August 96-121
Proportion
6 Square Roots and Cube Roots August 122-147
7 Fregquency Distribution Tables September 148-180
and Graphs
8 Exploring Geometrica Figures September, October 181-198
9 Areaof PlaneFigures October 199-230
10 Direct and Inverse Proportions November 231-247
11 Algebraic Expressions December 248-266
12 Factorisation December 267-281
13 Visuaizing3-Din2-D January 282-296
14 SurfaceAreaand Volume January, Febrauary 297-310
(Cube-Cuboid)
15 Playing with Numbers Febrauary 311-336
16. Revison March
Free Distribution by T.S. Government 2018-19 (ix)




Jana-gana-mana-adhinayaka, jayahe
Bharata-bhagya-vidhata
Punjab-Sindh-Gujarat-Maratha
Dravida-Utkaa-Banga
Vindhya-Himachaa-Yamuna-Ganga
Uchchaa-Jaladhi-taranga
Tavashubhanamejage,
Tavashubhaasisamage,
Gahetavajayagatha,
Jana-gana-manga a-dayakajayahe
Bharata-bhagya-vidhata,
Jayahe, jayahe, jayahe,
Jayajayajaya, jayahe!

- Rabindranath Tagore

- Pydimarri Venkata Subba Rao

“Indiaismy country. All Indiansaremy brothersand sisters.

| lovemy country, and | am proud of itsrich and varied heritage.

| shall waysstriveto beworthy of it.

| shall givemy parents, teachersand all eldersrespect,

and treat everyonewith courtesy. | shall bekindtoanimals

Tomy country and my people, | pledgemy devotion.

Intheir well-being and prosperity aloneliesmy happiness.”

*)



Chapter 1

Rational Numbers

1.0 Introduction

Samawantsto buy three pensat fiverupeeseach. Her friend
Satheesh wants to buy two similar pens. So they went to a
wholesale shop. Shopkeeper said that a packet of five pens
costs 22. How much does each pen cost? We can easily

caculatethecodt of eech pen ?2_52 . Isthereany natural number
to represent thiscost? | sthere any whole number or integer to
represent this?

@ Consider onemoreexample.

Observe the following various readings of temperature
recorded onaparticular day in Simla.

Timings 10.00am. | 12.00 Noon | 3.00p.m. | 7.00 p.m. | 10.00 p.m.
Temperature 1°C 14 °C 17 °C 10°C 5°C

In each casewhat isthe changein temperature per hour?
14°C-11°C _ 3

Casel Morning hours: changein temperature per hour — s - 5 °Clhr.
(10.00 A.M. - 12.00 Noon)
_ 17°C-14°C o
Casell  Afternoon hours: changeintemperature per hour 3 = 1-Cl/hr.

(12.00 Noon - 3.00 PM.)
10°C-17°C _ -7

Caselll  Eveninghours: changein temperature per hour 2 a1 °C/hr.
(3.00 PM. - 7.00 PM.)
CaselV  Night hours: changein temperature per hour % = %5 °Clhr.
(7.00 PM. - 10.00 PM.)
In the above cases we come across numberslikeg °C,1°C, _747 °C, %5 °C.

- _ FreeDistribution by T.S. Government 2018-19 - -
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7| Matemaisvin

The numbers used in these temperature are g 1, 3 3 What do you call these
numbers?

Herewefind the need of different typesof numbersto represent these quantities.

L et usdiscusssuch typesof numbers.

3 7 -0 3 203
41 91 17, _2, 2014, .................

. . P .
Thenumberswhich areexpressed in theform of a , wherep and qareintegersand q# o, are

called ‘Rational Numbers and rational numbersarerepresented by ‘ Q. Theseareaso called
Quotient numbers.

Observe

5 10

We can express any natural number, ex. 5as 1 or DR

0

0
Similarly we can expressany whole number, ex. 0 as 1 or o s

® We can express any integer ex. —3 as 1 O = e From the above observation we can ®

concludethat al natural numbers, all wholenumbersand al integersareaso rational numbers.

Do This

1
Consider thefollowing collection of numbers 1, > -2, 0.5, 45, —, 0,

-33
7

~N| A

2
0.3, 22, -5, 19 0.125. Write these numbers under the appropriate category.

[A number can bewrittenin morethan one group]
(i)  Natura numbers
@)  Wholenumbers
(i) Integers

(v) Rationd numbers

Would you leave out any of the given numbersfrom rational numbers?

Isevery natural number, whole number and integer arationa number ?

_ Free Distribution by T.S. Government 2018-19 _
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| RefionalNumbers | 3 |

» | Try These

5
1. Hamidsays 3 isarational number and 5isonly anatural number.

Shikhasaysboth arerational numbers. With whom do you agree?
2.  Givean exampleto satisfy thefollowing statements.

()  All natural numbersare whole numbersbut al whole numbersneed
not be natural numbers.
@ity  Allwholenumbersare integersbut dl integersarenot wholenumbers.

(iii)  Allintegersarerationa numbersbut dl rational numbersneed not be
integers.

We have already |earnt basic operationson rational numbersin earlier classes. Let usexplore
some propertiesof operationson rationa numbers.

1.2 Properties of Rational numbers
1.2.1 Closureproperty

® () Wholenumbersand I.ntegers If the sum of two whole numbersisasoawhole ®

Let usrecall the operations ungek number, then, we say that the set of wholenumbers
whichthewholenumbersandintegersare | o <y closure property under addition.

closed.

Completethefollowing table with necessary arguementsand relevant exampl es.

Numbers Operations
Addition Subtraction Multiplications | Division
Wholenumbers | Closedsince Not closed Closed Not closed
atbisawhole | since 5-7=-2[since - - - | since5 +8=
5

number forany | whichisnot 8 which
twowhole awholenumber| - - - isnota whole
numbersaand b number.
example— -

Integers Closd Not closed
Sincea-bisan - - - ance
integer for any
twointegersa |- - - - - -

- - - and b example.

FreeDistribution by T.S. Government 2018-19
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A Matemaisvin

(i) Rational numbers- closureproperty

(a) Addition
. . 2 5
Consider two rational numbers '3
2 N 5  16+35 _ 51
78 56 56
o1 . . .
Theresult 5 1Sagan arational number
-19
8+(7) = Isit arational number? U belongsto, O for all
5 o LetA={1,2 3}
7 ¥ =7 =___ Doyougearaiond number? | Thedement 3isinA isdenoted by
Check thisfor few morein thefollowing pairs. 3LA andweread it as 3 belongs
toA.
5 1 7 2
3+=, 0+=, —+-= .
7 2 2 7 O issymbol for al or for every.
We can observe sum of tworational numbersisagaina | If wewrite 0 a, b JQ, it means
rational number. Thusrationd numbersareclosedunder | for every dementa, bof Q
addition. (a+ b) isarationa number for any tworationa

@ numbersaand b, i.e. Oa, b0Q; (a+b) JQ. @

(b) Subtraction:

5 3

Consider two rational numbers 5 and Z
ey B3 Bxa=3x0 _ 0-21 _ 7
N9 2 36 T T 36 36

7
Againwegot arational number 6 (since—7, 36 areintegersand 36 isnot azero, hence

6 isarational number).
Check thisin thefollowing rational numbersa so.
2 3 14-9

, 2 _ 3 _1-9 : . 5
0] 3 - o1 Isit arational number 7
. 48)_11 _ o 3
@i 9 18 Isitarational number~

Wefind that the differenceisalso arationa number for any two rational numbers.
Thusrational numbersare closed under subtraction.
a—bisarational numbersfor any two rational number ‘a’ and‘b’, i.e., Ja b 0 Q, (ab) IQ

_ Free Distribution by T.S. Government 2018-19 _
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(c) Multiplication
Observe the following

3X1:§

2 2
6,71 _ 66 _ 3
5 2 10 5
3 _5 2 19
— X — = . —_ X — =
7 2 ’ 1 13

We can noticethat inall the casesthe product of two rational numbersisarationa number.

Try for somemorepairsof rationa numbersand check whether their product isarationa number
or not . Can you find any two rational numberswhose product isnot arational number?

Wefindthat rational numbersare closed under multiplication

For any two rational numbersaand b, axbisalsorational number.i.e, Ja b 0Q,axb0Q

(d) Division
Consider two rational numbers.
® 2 7 ®
3’ 8
Then 2 - L 2 ><§ = — whichis arationa number
3 8 3 7 21

Check thisfor two moreexample.

§ - 2 = § - g = § xl = E

7 7 1 7 2 14

_2 - 6 - —_ —_
3 11 - -
17 3 .17 _ B
7" 48T = =

From al the above, we observe that when we divide two
rationa numbersweget arationa number. Now canwesay
that the closure property holdsgood for rationa numbers?

5
L et uscheck thefollowing: O, 5 arerational numbersand 0

isnot defined. Thusthe collection of Rational numbersQis
not closed with respect to division.

Thus we can say, if we exclude zero from Q then the
collectionisclosed under divison.

5
Why 0 isnot defined ?

Dothedivison5 +0 0)5(?
Canyou completethedivision?
What isthe quotient?You may
observemultiplying any number
with*0’ theproductis‘0'.
Thusdivisonisnot possible, with
‘0" asdivisor.

FreeDistribution by T.S. Government 2018-19
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Try These

If we exclude zero from the set of integersisit closed under division?

Check the samefor natural numbers

DoThis
Fill the blanksin the table
Nurmbers Closure property under
Addition Subtraction |Multiplication| Division
Natural numbers Yes — — —
Wholenumbers — — — No
Integers — Yes — —
Rational numbers — — Yes —
_ [ The commutative property states |
@& 122 CommutativeProperty: that the changein the order of two @&

numberson binary operation does
Let usrecall the commutative property with different | not changetheresult.

operationsfor both whole numbersand then Integers. a+b= b+a
axb=Dbxa
here binary operation could beany
Completethefollowingteble. one of the four foundamental
() Wholenumbers | operationsi.e, +,—, %, +
Operation Example Remark
Addition 2, 3arewhole numbers Additioniscommutative
2+3=5and3+2=5 inW.
02+3=3+2
Subtraction Is3—-2equal to 2-3? Subtractionisnot commutative
Multiplication | ------ | —mm---
Dividon 4+2=2 2+4=2 | -------
Is 4+2 =2+47?

_ Free Distribution by T.S. Government 2018-19 _
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(i) Integers
Operation Example Remark
Addition Additioniscommutative
inlIntegers.
Subtraction 2,3areintegers | ...
2-(3)=?(3)—-2=7?
Is2-3)=(3)—-2="7
Multiplication | ... | ...
Divison | ... .. Division is not
Commutativein Integers

(i) Rational Numbers

(@ Addition
-3
Taketwo rational numbers > 7 and add them
@ 5, (-3) _ 2x5+1x(-3) _ 10-3 _ 7 ®
2 4 4 4 4
-3 1x(-3)+2x5 -
mdu+§ = ( ) = 3+10 :Z
4 2 4 4 4
S5,(B) 8w
02 4 4 2
Now check thisrulefor somemore pairsof rational numbers.
conder 142 g 541
onsider 5+ - and - *3.

Is __2+(__4j = ﬂ+(__2j ?
3 5 5 3
Did you find any pair of rational number whose sum changes, if we reverse the order of
numbers? So, we can say that a+ b =b+ afor any two rational numbersaand b.

Thus additioniscommutativeintheset of rational numbers.

0 OabldQ,a+tb=b+a

FreeDistribution by T.S. Government 2018-19
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2 7
(b) Subtraction: Taketwo rational numbers - and —

3 8

2 _7_16-21 _5 7 2_21-16 _5
3 8 24 20 38 3 24 2
So2_71,7_2

3 8 8 3
Check thefollowing

5 _ 5

2-—— =—-27

Is 1 2

s 1-3.3_1,
S2' 5 5 2°

Thuswe can say that subtraction isnot commutativein the set of rational numbers.
a—b # b—a forany two rational numbersaand b.

5
() Multiplication: Taketwo rational numbers2, >

@& 2__5___10. __5x2 - __5:—5><2 ®
7 7 7 A therefore 2x - .

-1 (-3 -3 -1
Is =% X|—1| 2
2 4 4 2
Check for some morerationa numbers.
We can concludethat multiplicationiscommutativeinthe set of rationa numbers.

[tmeans ax b=Dbx a for any two rational numbersaand b.
l.eJablQ, axb=bxa

(d) Division
7 14 14 7
Is 7= = = T = ?
3 9 9 3
7 14 '1I % 3 . 2
LM 7,0 38 14 7 4 3 2
3 9 B3 M 2 9 3 9 7 3
1 2 3 1

7,14¢14,7

3 9 9 3
Thuswe say that division of rational numbersisnot commutativein the set of rational
numbers.
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Do This

Completethefollowingtable.

Numbers

commutativewith respect to

Addition

Subtraction

Multiplication

Natura numbers
Wholenumbers
Integers

Rationa numbers

Yes

No

Yes

1.2.3 Associative Property

Recall the associative property of
whole numbers with respect to four
operations, i.e. addition, subtraction,
multiplication& divison.

The associative property states that
in addition if, you have to add three
numbers, you can add first two
numbers and then third or you can
add second and third numbers first
and then the first number. The result
will bethesame i.e. (3+2)+5 or

() Wholenumbers -
Completethetablewith necessary illustrationsand remarks.
Operation Exampleswith wholenumbers Remark
Addition Is2+(3+0)=(2+3)+07?
2+(3+0)=2+3=5
(2+3)+0=5+0=5 —_— —
02+(3+0)=(2+3)+0 - —
at+(b+c)=(a+b)+c
for any threewholenumbersa, b, ¢
Subtraction (2-3)-2=7? 2-(3-2)=? Subtractionisnot
Is (2-3) -2 = 2-(3-2)? asociative
Multipliction | — — — — — — Multiplicationis
—————— associative
Divison Is2+(3+5) =(2+3)+5?
3 5_10
2+(3+5)=2+ g=2xg =7 Divisionisnot associative
(2+3) +5= 2. 5 _Exl :E
35 1
2+(3+5) #(2+3) +5

®




0 e

@ii) Integers
Recall associativity for integersunder four operations.
Complete thefollowing tablewith necessary remarks.
Operation I nteger swith example Remark
Addition Is2+[(-3)+5)] =[(2+(-3)] +57
2+[(-3)+5]=2+[3+5] =2 +2 =4 —— —— —
[2+(-3)]+5=[2-3] +5 =1 45 =4
For any threeintegersa, bandc
at(b+c)=(a+h)+c
Subtraction Is6-(9-5=(6-9) -5 7? _
Multiplication IS2%[7%x(-3)] = (2x7) x (=3) ? _—— —
Division 10+ [2+(-5)] =[10 + 2] =(-5) ?
-2 -5
10+[2+(-5)] =10+ —=10x— =25 — — —— —
@ Now ®
10 5
(10+2) +(-5) =% +(-5) =5+ 5 ==
Thus10 +[2+(-5) ] #[10+2] +(-5)

(i) Rational numbers

(@ Addition
. . 2 _ 1 _

Let us consider three rational numbers 7,5,5 and verify whether
E+ 5+ l = E+5 + 1
7 2) | 7 2

2 | 1\] 2 17 2 [10+1] _4+77 81
LHS =S+ |95+ | 5||=5%5%5| =3 =

7 2 2 7 2 14 14

R.H.S

I
1
—
~NI N

+ T
N
1

+
—
N =
Ny

11
—

2+35\] 1 _37 1 _74+7 _8l
2 7 2 14 14

® |



| 1.13.4 [LE},{E)
Fnd 571273 ad 577173

Are the two sums equal ?

Take some more rational numbers and verify the associativity.

We find rational numbers satisfy associative property under addition.
a+(b+c) = (a+b) + cfor any threerationa numbers a, b and c.
e, 0ab,c0Q, a+(b+c)=(a+b)+c

(b) Subtraction

13 -5
Let ustake any threerational numbers > and

. 1 E_(‘_ﬂ :[1 _3
Verify whether > |27\ 2 > 2

e 2] LB
RS =2 124 \4)|=271272] "2 7|2
_E—Z:E:__B
@& T2 2 2 @
B
RAS=1272)2)7 " a 4 \2 )3
-5 _4_
4 4
SR
2 |4 4 2 4) \a
LHS # RHS

Wefind subtraction is not associative in the set of rational numbers. Thatisa- (b-c) Z(a-b)-c
for any threerational numbersa, b, c.

(c) Multiplication

| ® |
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_(zxﬂjx(éj:@}x(éj —40
RH.S = 3 7 7 21 7 147
LHS=RH.S

Check thefollowing.

1 1
i 2%x|=x%x3 2%x=|x3
Find (2 jand( 2)
Is ZXK} ><3j = (2 x}jm?
2 2
. §x(§x2j (§x§sz
And3 (775 )and (377 |75

5 3.7
s3%(3F) = (B2 ) L7
3 \7 5 3 7) 5

Wecanfindinall theabovecasesL.H.S=R.H.S
Thusmulltiplicationisassociativeinrationa numbers

® ax (b xc)=(ax b) x cforany threerational numbersa, b, c. ®
ie,0abc0Q, ax(bxc)=(axb)xc

(d) Divison

. 2 3 1
Take any threerational numbers 37 and -

2 (3.1} (2.3 1
IS —_ | = == - — T—?

3 4 7 3 4) 7
E;[E;lj _2. (3,(7) _2.21 2 4 _8
3 \4 7 3 4 1) 3 4 3 21 63
5+3) 3
3 4
2. (E-l ,{Eéj;
3 4 7 3 4) 7
LHS # RH.S.

Thus a+(b +c) # (a + b) + ¢ for any threerational numbersa, b, c.
So, divisonisnot associativein rational numbers.

_ Free Distribution by T.S. Government 2018-19 _
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Do This

Completethefollowing table

Associativeunder
Numbers = . — ~—
Addition | Subtraction Multiplication | Divison
Natural numbers Yes No |  ..... | .....
Wholenumbers | ..... | ... | ... No
Integrs | ... No Yes | .....
Rationdnumbers| ..... | ..... |  ..... | .....

1.2.4 TheRoleof Zero

1 1
Canyoufind anumber, whenitisadded to > givesthesamenumber = ?

2
When the number ‘0’ isadded to any rational number, the rational number remainsthe same.
For example =
® 1+0=1and 0+1 =1 o

—-2+0=-2 and0 +(-2)=-2
1 1 1 1
—+0== V= =
> 5 and O+ > 5

For thisreasonwecall ‘O’ asan identity element of addition or “ additiveidentity”.
If arepresentsany rational numberthen a+0=aand O+a=a

Doesthe set of natural numbershave additiveidentity ?
125 TheRoleof 1

Fill inthefollowing blanks:

3x[]1=3 and ]x3 =3
-2X[] =-2 ad ] %X —2=-2
Zx —Z d xZ—Z
8 |:|_8 an L] 8_8

What observations have you madein the above multiplications?
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You will find that when you multiply any rational number with ‘1’, you will get the same
rational number asthe product.

We say that ‘1’ isthe multiplicative identity for rational numbers
What isthe multiplicative identity for integers and whole numbers?
We often use the identity properties without realizing that we are using them.

15
For example when we write 0 in the simplest form we may do the following.

15_3x5_3 5 _3 3

_— =— X1 =—

50 10x5 10 5 10 10

3 3
When wewrite that 10 x1= 0 We used the identity property of multiplication.

1.2.6 Existence of Inverse

(i) Additiveinverse:
3+(-3) =0 and -3+3=0
5+5 =0 and 5+ (-5 =

249 =0 d +2 =0
3*t? = an 3 =

(Yoo wa 2e(-3)-

Here—3 and 3 arecalled the additive inverses of each other because on adding them we
getthesum ‘0. Any two numberswhosesumis‘0’ are called the additive inverses of each
other. Ingeneral if a represents any rational number thena+ (-a) =0and (-a) + a=0.

Then *a, ‘—a are additive inverse of each other.
Theadditiveinverseof Oisonly0as 0+0=0.

(i) Multiplicativeinverse:

2
By whichrationa number 7 ismultiplied to get theproduct 1 ?

Wi ExZ—l d
ecansee7 5 = an

_ Free Distribution by T.S. Government 2018-19 _
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Fill the boxes below-

2 X =1 ad X 2 =1
5 x -1 ad x5 =1
__17)( —l d X__17_1
19 - L. 19

1 x 2 =1

1 x 2 =1

Any two numberswhoseproduct is‘ 1" are called the multiplicativeinversesof each other.

1 1
For example, 4 X% =1 and 2 x4=1 therefore the numbers 4 and 2 ae the

multiplicativeinverses (or thereciprocals) of eachother.

c
We say that arationa number — iscalled thereciprocal or the multiplicativeinverse of

d
. a_ a c
another rational number B if Bxa =1
® ®
Think, discussand write (-% %

1.  If aproperty holdsgood with respect to addition for rational numbers, whether it holds
good for integers? And for whole numbers?Which one holds good and which doesn’t
hold good?

Writethe numberswhose multiplicativeinversesarethe numbersthemsel ves

Canyoufindthereciprocal of ‘O’ (zero)?Isthereany rational number suchthat whenitis
multiplied by ‘0’ gives'1'?

x 0= 1and 0 % =1

1.3 Distributivity of multiplication over addition

Take threerational ber21§
e threerational numbers . = 7

s 33+ ) -()3) )
Let usverify whether 571272 5 5 5 1

| ® |



5 2 4 4
_2 x(l)& xﬁ 2,6 _4+6 10 1
RHS=5712)"5 " \4) 10 20 20 20 2
LHS=RH.S
Ex(l +§j :(EMEJ {Ej §j
Thus 5 2 4) \5)2)7\5)\a
Thisproperty iscalled thedistributivelaw of multiplication over addition.

Now verify thefollowing Try these: find using distributivity
IS Z X E—E :E X 1 —E X § (1) Zx(__Bj +{Z xg}
5 2 4 5 2) 5 4 5 \10 5 10

What do you observe?IsL.H.S=R.H.S? 9 9
) 1= *x 3p + — x(-19)
Thisproperty iscalled thedistributivelaw over subtraction. 16 6
® Tekesomemore rationa number and verify thedigtributive ®

property
For all rational numbersa, bandc
We can say-
a(b+c) =ab+ac
a(b-c) = ab-ac

Do These

Completethefollowingtable.

Additiveproperties
Closure| Commutative | Asociative | Exigence | Exigence
of Identity | of Inverse

Numbers

Rational Numbers| Yes —— — _ -
Integers Yes —_ _—— _ -
WholeNumbers | — — —— — Yes No

Natural Numbers |  Yes —_—— - _— _

_ Free Distribution by T.S. Government 2018-19 _
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Completethefollowingtable

Multiplicative properties
Closure | Commutative | Associative | Exigtence | Existence
of Identity |of Inverse
Rationa Numbers| Yes i —_— e ——

Numbers

Integers —_ Yes _— = Y
Whole Numbers | — — — Yes N —

Natural Numbers | — — —_— — = Yes —_—

Examplel. Smplify §+$ + (__6) + (__13)

5 7
Solution: Rearrangethegivenfractions keeping smilar fractionstogether.
2 3 [—6] (—13) 2 3 6 13
B e I o e B s
5 7 5 7 5 7 5 7
@ ®
{LE}[EE} . .
=\5 5 77 (by commutativelaw of addition)
2-6  3-13
g —+—
5 7
-4 =10 4 10
= —+t— =— -—

5 7 5 7

-4x7-10x5 _ 28-50 _ 78
35 35 35

Example2: Wiritetheadditiveinversesof each of thefollowing rational numbers.

e
0 7 0 - @ —Z &
. , e 2 2
Solution : 0] Theadditiveinverse of 7 |s7
E{-_ZJ:EZO
because 277 7

FreeDistribution by T.S. Government 2018-19

| ®



. S -11 _(-11)=1_1

(i) Theadditiveinverse of 5 is 5 5
7 _

(i)  Theadditiveinverseof —= is _(Lj _r_7
-13 -13/ -13 13

i Hyai -2 (+2)_ 2
(v)  Theadditiveinverseof — is —(_j =-=Z

3 3)° 3
E |3 F'dgx__1+§—éx§
xampi€s- Hnde ""9" "180 "9 4
sution: | 2x L+ B _1,3_ 2,71 138%E
uon- 579 "180 9 4 5 9 9 4 180

(by thecommutativelaw of addition)

2 [—1] [ —1] 3 23
Zox| = + —|x= +—
5 9 9 4 180

® - 2(2.2).2 ®
- 9\5 4) 180
1(8+15 o
= —5[ 20 j 180 (by thedistributivelaw)

_ 1 [_j+23 _-23 23
9 \20/ 180 180 180

=0 (bytheadditiveinverselaw)

-9 5 -4
Example 4. Multiply thereciprocals of > 18 and add the additiveinverse of (?) to

the product. What istheresult?

Solution': Thereciprocal of > isE

Thereciprocal of — is—
ereciprocal O 18 I85

2
><E:_4

-2

9 5 5
1
_ Free Distribution by T.S. Government 2018-19 _
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-4\ 4

Theadditiveinverse of (g} is 5

-4 4
Thus product + the additiveinverse= ?+ 5 = 0 (theInverse property)

Exercise- 1.1

1. Namethe property involved inthefollowing examples

8 8 __ 8 31 3 1
O §r0=5=0%g o 2(2+3)2(3)=(3
. 3 _3_ X3 . __2 X :__2: X ;2
i) o xt=2=lxg W) (5) =5 =1 (5)
E+E:E+E 1 §x§:§
M 5737373 M 27771
® ) 1 ®
(i) 7a+(-7a) = 0 (vii) x x ;zl(x #0)

(X) (2xX)+(2x6) = 2x (x+6)

2.  Writetheadditiveand themultiplicativeinversesof thefollowing.

0) %3 (i) 1 (iii) 0 (iv) g (v) -1

3. Fill intheblanks

o[7) - FHE) 033

(iii)lx_=% (iv) —12+(§+gj:[—12+%j +H__)
) )

W A—373) 73 72) \a ™ —

L\ 16 _~16

) 7= *—=—

| ® |
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2 -5
4.  Multiply 11 by thereciprocal of 1

, : . .2 7)1 4
5. Which propertiescan beusedin computing ¢ x (5ng + 3 X(3 XEJ

6. Veifythefollowing
(5 —1) -3 _5 (—1 —3)
—+ |+ — ==+ = +—
4 2 2 4 2 2

SERENE
7. Evduate 5 3 5 3 after rearrangement.

8. Subtract

.§f 1 —_32f 5 i _7f -4
() 1 rom3 (i) 13 rom (iii) rom -

-5 -3
9.  What numbers should be added to 5 SO asto get o ?

10. Thesum of tworational numbersis 8 If oneof thenumbersis %5 find the other.

11. Issubtraction associativein rational numbers? Explain with anexample.
12. Veifythat—(—x) =x for

o2 13
(i) X=15 (i) X=—=

13. Write-
()  Thesetof numberswhich do not have any additiveidentity

(i)  Therationa number that doesnot have any reciprocal
(i)  Thereciprocal of anegativerational number.

1.4 Representation of Rational numberson Number line.

Gayathri drew anumber lineand labelled somenumbersonit.

1 2 3 4 5 6
Which set of numbersare marked on theline?

_ Free Distribution by T.S. Government 2018-19 _
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Sujathasaid “ They are Natural numbers’. Paramesh said* They arerational numbers’ Whom
doyou agreewith?

!
0 1 2 3 4 5 6

Which set of numbersare marked on the aboveline?
Arethey whole numbersor rational numbers?

<l |
|
5

| | |
| | | |
-2 -1 0 1

v

do——
No——
w—
~r——
o=+

Which set of numbersare marked ontheaboveline?
Canyou find any number between -5 and 3 on the aboveline?

Canyou seeany integersbetween O and 1 or —1 and Ointhe aboveline?

Numbersinthemiddleof Oand 1 is% :

1and2'sl1 3 Oand-1is L
islz ==, -1lis ——=,
@ 2 2 2 @
-land-2is —13: —§
2 2

Theserational numbers can berepresented on number lineasfollows:

| |

| |
2 3 -1 -1 o 1 1 3 2

2 2

Example5: Identify therational number shown A and B marked

onthefollowing number line. Any rational number can be

A B represented on the number line.

< | | | | | | | | }——> |Noticethat inarational number
0 1 the denominator tells the

(: 7) number of equal partsin which

! the each unit has been divided.

Solution: Hereaunit, 0to 1isdividedinto 7 equal parts. A [Thenumerator tells’how many’

isrepresenting 3out of 7 parts. So, A represents [0f these parts are considered.

3 and B represerts
- -and B represents — .

FreeDistribution by T.S. Government 2018-19
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5
Example6: Represent 3 onthe number line.

Solution: l | | | |
< T T T T T
0

o | o1 ——
H

=5)
5. =2
3 liesbetween Oand 1. 8

So dividethe number linebetween Oand 1into 8 equal parts.

5
Then mark 5th part (numerator) 3 counting from 0 isthe required rational

ber >
number .
29 _
Example7: Represent 5 onthenumber line.
Solution: 2—69
< | | | | | | | S
< 1 1 1 1 1 1 >
4 5
29 5

5 o .
5 = 46 = 4+E.Thlsllesbetween4and50nthenumberI|ne

Dividethe number line between 4 and 5 into 6 (denominator) equal parts.
Mark 5th part (numerator of rationa part) counting from 4.

2

5
Thisisthe place of therequired rational number 4+g = 4E=€'

- b Try Th%

| Writetherational number for the pointslabelled with | etters, onthe

number line
A B C D E F

5
S R Q =
B T S & T
(il) —_7 ) 2 -1 2 —_2 P 0
4 4

Do This

13
() Represent 5 onthenumber line.
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1.5 Rational Number between Two Rational Numbers

Observethefollowing
The natural numbersbetween5and 1 are4, 3, 2.
Arethereany natural numbersbetween 1 and 2?

The integers between —4 and 3 are -3, -2, -1, O, 1, 2. Write the integers between —2 and
—1.Did youfind any?We can not find integers between any two successiveintegers.

But we canwriterationa numbersbetween any two successiveintegers.

Let uswritetherational numbersbetween 2 and 3.

atb
Weknow if a and b areany tworational numbers then —— (and it is dsocalledthemean

2
. : 2+3 _5 . . -
of aand b) isa rational number between them. So S = > isarational number whichlies
exactly between 2and 3.
3 -l | [N
Thus 2< 3 <3. <1 [ I
® : J 3 ®
2
5 9
| 5 2%, 5 _ 9.1 _9
Now therational number between2and - is —< = £ = Zx= = =,
2 2 2 2 2 4
s ——F——F—
2 9 5 3
4 2
2< g < § <3
4 2
Againthe mean of 2 9 is 2+i = 1Z = U
g "4 2 2 8
1 1 1 | [N
ST | —
2179 5 3
8 4 2
So 2<£< 9 < > <3
8 4 2

Inthisway wecangooninserting between any two numbers. Infact, thereareinfiniterational
numbers between any two rational numbers.
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Another Method :

5 9
Canyou write hundred rational numbers between 0 and 0 inmean method?

Youmay fed difficult because of thelengthy process.
Hereisanother method for you.

5 9
Herewewroteonly threerational numbers between 0 and 10
Butitweconsder 2 = 2 ag 222
utif weconsider 75 = 7o~ and 7= 750
Now therational bersbet — and Y
@ ow therational numbersbetween - and 7.5 are @
5 50 51 52 53 89 9 9

= < < < S <~ <==
10 100 100 100 100 100 100 10
——+— ——
5_5% 552 8 8 8 9 _0
10 100 100 100 100 100 100 10 100

7

Similarly, whenweconsider

5_50° 8 _ 90
10 ~ 1000 ™ 10 T 100
5 500 501 502 503 899 900 9
SO — = < < < Siviirrneines < — < —/—==—-——=
10 ~ 1000 ~ 1000 ~ 1000 " 1000 1000 ~ 1000 ~ 10
< ——— ——— >
E 500 501 502 503 897 898 899 900 3
10 _1000 1000 1000 1000 1000 1000 1000 1000 10

Inthisway we can go oninserting required number of rational numbers.
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Example8:  Writeany fiverational numbersbetween -3 and 0.

Solution: 3= -2 ad 0= =
ution: =10 an =10 SO
_@ _§ _z _3 _ir betw 3and0
10’ 101 101 """"" ’ 101 10 |eS %n' an .

We cantakeany five of these.

Exercise- 1.2

1.  Represent thesenumbersonthenumber line.

L9 ¢
0) (i) ~%
2.  Represent _3, E =9 onthenumberline
13 13 13
. . . 5
® 3. Writefiverationa numberswhicharesmallerthan —. ®

6
4. Find 12 rational numbers between -1 and 2.

2 3
5. Find arational number between 3 and 7

[Hint : First writetherationa numberswith equal denominators]

6. Find ten rational numbersbetween —— and

Nlw
oo

1.6  Decimal representation of Rational numbers

Weknow every rational number isin theform of g whereq #z Oandp, gareintegers. Let us

seehow to expressarationa number indecimal form.
To convert arationa number into decimal by division method.

25
Consider arationa number E'
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Stepl:  Dividethenumerator by thedenominator 16)25 (1
Step2:  Continuethedivisontill theremainder |eft islessthan thedivisor. 16
9

Step3:  Put adecimal point inthedividend and at the end of the quotient.

Stepd:  Putazeroontheright of decima point inthedividend aswell asright of

theremainder. 16 igo (1
Divideagainjust aswholenumbers. W

Step5:  Repeet sep 4till ether theremainder iszero or requisite number ﬁ
of decimal placeshave been obtained 16)25.0000 (1.5625

16
0
Therefore % — 15625 80
- 17 100
Consider E 96
40
5)170(34 32
® ( ®
15 80
20 _80
20 0
0
17
Therefore £ =34
Tryt 113 8 1974 decimal formandwritetheval
rytoexpress -, =, 1o — o~ indecimal form andwritethevalues.

Weobsarvethat thereareonly finitenumber of digitsinthedecimal part of thesedecimal numbers.
Such decima sareknown asterminating decimals.

Nonterminatingrecurringdecimals:

5
Consider therational number 5
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By long divison method wehave > 3)5.000 (1.666
8
c 20
Therefore 3 = 1.666... 18
20
L S_.% . . - . 18
Wewritethisas e 1.6 thebar on‘6’ inthedecimal partindicatesitis TO
recurring. 18
Weobservethat inthe abovedivision the same remainder isrepesting itself 2
and thedigit-6 inthe quotient isrepeated.
Consider therational ber 1
onseerinerdions numbe 3 S 7 10.00000000(0.14285714
By long divison method ;T
28
20
14
® o ®
56
40
35
50
49
10
.
L - 0142857140857... 30
7 28
2

1 e
-8 0142857 . Thebar ondecimal part 142857 indicatesthat these digitsare repeating
inthe sameorder.

Theaboveexamplesare illustrating the representation of rational numbersintheform of non-
terminating recurring decimasor wecall them asnon-terminating repeeting decimals.

Try t i dg d indecimal f

ry oexpresss, 6,9an 19an 1N aeclm. orm
1_ 7 _ u_ 20 _
3 6 9 19
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Whenwetry to express somerational numbersin decimal form by division method, wefind that
the division never comesto an end.Thisis due to the reason that in the division processthe
remainder startsrepesating after acertain number of steps.In these casesinthe quotient adigit or
set of digitsrepeatsin the sameorder.

For example 0.33333------.= 0.3
0.12757575--------- = 0.1275

123.121121121121 --=---=—-- = 123121

5.678888----------- = 5.678 etc.

Such decimal sare called non-terminating and repeating decimal or non-terminating recurring
decimals.

Theset of digitswhich repeatsin non-terminating recurring decima iscalled period.

For example

In0.3333....... = 0.3 theperiod is 3

In0.12757575 ... = 0.1275 the period is 75 @
Thenumber of digitsinaperiod of non-terminating recurring decimal iscalled periodicity.

For example

In0.3333......=0. 3 theperiodicity is 1

In0.12757575....= 0.1275 theperiodicity is2

The period of 0.23143143143....... = periodicity =
Theperiod of 125.6788989 ......... = periodicity =

Think and Discuss: (ﬁg%
A =

1.

Expressthefollowingindecimal form.

y 7 3 B5 172

O 5 2 103 67

(i)  Which of theaboveareterminating and which are non-terminating decimals?
(i)  Writethedenominatorsof aboverational numbersasthe product of primes.

(iv) If thedenominatorsof the above simplest rational numbershasno primedivisors

other than 2 and 5 what do you observe?
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1.7 Conversion of decimal form into rational form

1.7.1 Convertingterminatingdecimal intorational form

Consider adecima 15.75

Sep 1. Findthenumber of decimalsinthegiven number. In 15.75 thereare 2 decimal s places.

Sep 2: Take 1 annexed with as many zeros as the number of decimal placesin the given
decimdl.

Step 3: Multiply and dividethe given decimal with thisnumber. (Number arrived in step 2)

100 1575
100 100

Step 4 Reducetheaboverational number tothesmplest form.
1575 _1575+5 _ 315+5 _ 63

100  100=5 20=5 4

15.75 x

Example9: Expresseach of thefollowing decimalsinthe g form
@ (i) 0.35 (i) —8.005  (iii) 2104 @
Solution: (i) 0.3°5=—c=r——=—

(i) -8.005 = -8005 _ -8005+5 _ -1601
' 1000 1000+5 200

2104 _ 2104+4 _ 526+2 _ 263
1000 ~ 1000=4  250+2 125

(i) 2.104 =

1.7.2 Convertinganon-terminatingrecurringdecimal intorational form

L et usdiscussthemethod of conversion by following example.
Example10: Expresseach of thefollowing decimalsintherational form.
(i) 0.2 (i) 054 (i) 4.7

Solution (i): 0.4
let x=04

heretheperiodicity of thedecimal isone.
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So we multiply both sidesof (i) by 10 and we get

Solution (ii): 054

let x= 054

= Xx=0545454.... - (i)

here the periodicity of thedecimal istwo.

So we multiply both sidesof (i) by 100, weget
@& 100x = 54.5454.... (ii)

Onsubtracting (i) — (i)

100x = 54.5454 ......

.
:

o
N
I

54 = _54
=— H 054=—
X 9" ence 99

o

ol

1
ol ©olpN

Solution (iii): 4.7
let x=47
B ATTT.... --mmemmmemeeeee- (i)
heretheperiodicity of thedecimal isone.
So multiply both sidesof (i) by 10, weget
10X = 47.777.... —-mmmemmmmmev (ii)
Subtracting (i) from (ii) we get
10x = 47.777 .....

| ®




AlternativeMethod: 4.7

43 = 43
X=— 4.7 =—.
9 Hence 9
= 4407
_ ast
9
o 9x4+7
a 9
047 = 43
’ -9

Examplell: Expressthemixed recurringdecima 15.732 in g form.

Solution:

Think Discussand Write

Let x=15.732

N LI 7 7. 7 —— (i)
Sincetwo digits 32 arerepeating therefore
theperiodicity of theabovedecimal istwo.
Somultiply (i) both sidesby 100, we get

100 X = 1573.2323.... =----mmmmmev (ii)
Subtracting (i) from (i), we get
100x = 1573.232323....
X = 15.732323....
Px = 1557.50
- 1557.5 _ 15575
99 990
= 157 = 2P
990

Convertthedecimals 0.9, 14.5 and 1.24 torational form. Canyou find any easy method
other than forma method?
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Exercise - 1.3

1.  Expresseachof thefollowing decima inthe g form.

(i) 0.57 (i) 0.176 (iii) 1.00001 (iv) 25.125
2.  Expresseachof thefollowing decimalsintherationa form ( g ).

(i) 0.9 (ii) 057 (iii) 0.729 (iv) 12.28

3. Find(x+y) +(x-vy)if

i X:§ y:—§ 11 X:l y:§
() > 2 (i) 7 >
. 13 12 B
4. Dividethesumof -—= and —= by theproductof —— and == .
5 7 7 2
® 5 If é of anumber exceeds L of the same number by 36. Find the number. ®
7

6.  Twopiecesof lengths Zg mand 3% m are cut off fromarope 11 mlong. What isthe

length of the remaining rope?

2 3
7.  Thecost of 75 metersof clothis 1ZZ . Find the cost per metre.

3 2
8.  Findtheareaof arectangular park whichis 18 S mlongand 85 m broad.

33

11
9.  What number should 16 bedivided by to get 7 ?

10. If 36 trousersof equal sizescan be stitched with 64 metersof cloth. What isthelength
of thecloth required for each trouser?

11. Whentherepeating decimal 10.363636 .... iswrittenin simplest fractiona form g ,find

thevalueof p+q.
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What we have discussed

(fsea
Ca

\R

S 1.  Raiond numbersareclosed under addition, subtraction and multiplication.
2. Theadditionand multiplicationsare

(1) Commuitativefor rational numbers

(i) Associativefor rationa numbers

‘0’ istheadditiveidentity for rationa numbers.

‘1" isthemultiplicativeidentity for rational numbers.

A rational number anditsadditiveinverseareoppositeintheir sign.
Themultiplicativeinverse of arationa number isitsreciprocal.
Didtributivity of rational numbersabandc,
a(b+c)=ab+acanda(b-c)=ab-ac

Rationa numbers can be represented onanumber line

N o g bk~ W

©

9.  Thereareinfiniterational numbershetween any two given rationd numbers.
The concept of mean help usto find rational numbers between any two
rational numbers.

10. Thedecimal representation of rational numbersiseither in the form of
terminating decimal or non-terminating recurring decimals.

Canyou find?

Guessaformulafor a,,. Usethesubdivided unit squarebel ow to giveavisua justification of

your conjecture.
4
4
1
1 E i
1 |16
8
1
Hint =—, a —1+1 —1+1+E =—+_+ +i
|n6\12,224,33248 ......... aT12 >
1 1
=1-—, a =1-—, a, =1 —........ =7
a 5 % ) a3 3 thena,

®




Chapter 2

Linear Equations in One Variable

2.0 Introduction

Sagar and L athaare playing with numbers. Sagar tellsLatha”| think
of anumber. If | doubleitandtake 7 away | get 35. Canyoutell the
number that | thought of ” ?

Lathathinksfor awhileand tellsthe answer. Canyoutootell the
answer?

Let usseehow Lathatold the answer.

Let thenumber be‘x . By doublingitweget ‘2x

Next 7 wastakenaway i.e., 7 was subtracted from ‘2x'. After subtraction @
theresulting number is 2x—7 gk
But according to Sagar itisequal to 35 Takethefina result. Add 7to
o it and then halvetheresullt.
= 2X-7=35

0 2x=35+ 7 (Transposing 7 to RHS) [Note
2X =42 When we transpose terms
42 ‘+" quantity becomes’ —’ quantity
o X= > (Transposing 2 to RHS) |~ quantity becomes’+ quantity
‘x’ quantity becomes‘+' quantity

O x=21
X ‘=’ quantity becomes’x’ quantity
0 Thenumber that Sagar thought of is21.

Welearnt in earlier classesthat 2x — 7 = 35isan example of an equation. By solving this
equation in the above method, L athawas ableto find the number that Sagar thought of .

Inthischapter wewill discussabout linear equationsin onevariableor smpleequations, technique
of solving such equationsand itsapplicationindaily life problems.

L et usbriefly revisewhat we know about equations:
(i) Analgebraicequationisequality of agebraic expressions @:@
involving variablesand constants LHS RHS
Free Distribution by T.S. Government 2018-19
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(i) I1thasanequality sgn 2x—7 = 35istrue
(i) Theexpressionontheleft of theequality sign _for X = 21only
iscalled the L H.S (Left Hand Side) of the equation ILeF; 'Sf " il(_ ,
(iv) Theexpressonontheright of theequality sgn — %21 -7
iscalled R.H.S(Right Hand Side) of the equation =35
(v) Inanequation, thevaluesof LHSand RHS areequal. = RHS
Thishappensto betrueonly for certain value of the [ Solutionis x = 21

Variable. Thisvaueiscaledthe solution of the equation.
2.1 Linear Equations

Congder thefollowing equations:
(1) 2x-7=35 (2) 2x+2y=48 (3) 4x-1=2x+5 (4 X+y=z

Degree of each equation (1), (2) and (3) isone. So they are called linear equations. While
degreeof equation (4) isnot one. Soitisnot alinear equation.

So equations (1), (2) and (3) areexamplesof linear equations. Sincethe degree of thefourth
equationisnot one, itisnot alinear equation.

Do This:

| Whichof thefollowing arelinear equations:

(i) 4x+6=8 (i) 4x-5y=9 (iii) 5X°+ 6xy — 4y° = 16
(iv) xy+yz+zx=11 (V) 3x+2y-6=0 (vi) 3=2x+y

(vii) 7p+6q+ 13s=11

2.2 Simpleequationsor Linear equationsin one variable:

Congder thefollowing equetions:
(i) 2x-7=35 (i) 4x-1=2x+5 (iii) 2x+ 2y =48

Wehave just learnt that these are examples of linear equations. Observethe number of variables
ineach equation.
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() and (ii) areexamplesof linear equationsinonevariable. But the(iii) equation hastwovariables
‘X and'y . Sothisiscalled linear equationintwo variables.

Thusan equation of theformax+ b=0or ax=bwherea, b areconstantsand a # Oiscalled
linear equation in onevariable or smpleequation.

Do This:

Which of thefollowing are smpleequations?
(i) 3x+5=14 (i) x—-6=x+2  (iii) 3=2x+y

L X .
(iv) 3 +5=0 (V)X +5x+3=0 (vi) 5m-6n=0

(Vi) 7p+6q+13s=11  (viii) 13t-26=39

2.3 Solving Simple equation having the variable on one side

L et usrecall thetechnique of solving simple equations (having thevariableononeside). Using
thesametechnique L athawas ableto solvethepuzzleandtell thenumber that Sagar thought of .

Examplel: Solvetheequation 3y +39=8 Say True or false? Justify
Solution: Given equation: 3y+39=8 your answer?

While solving an equation
Kavyadoesthefollowing:

3y = 31 3x+Xx+5x=72

=31 _ _ _
y = —5 (Transposing 3to RHS) X =172, X=172x9=648

3y = 8-39(Transposing 39to RHYS)

_ Where has she gone wrong?

3 .
0 Thesolutionof 3y +39=8isy= —~ Find the correct answer?

-31
Do you noticethat the solution (T ) isarationa number?

=31
Check: LHS=3y+39=3(—")+39=-31+39=8RHS
7
Example2:  Solve 1 p=11

7
Solution: Z—p=11
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(if)

v)

(vii)

(ix)
(x1)

(xiii)

7 T
-p=11 2 (Transposing 2 to RHS)
.- Transpose pfrom LHSto RHSand find
p =
4 thevaueof p.
37 Isthereany changeinthevaueof p?
37 — :
Op - 2 (Multiplying both sideshy —1)
Z—p -1 _(_ﬂ) =3T3 Mgy 2RHs
4 4 4° 4 4
Exercise- 2.1
Solvethefollowing Smple Equations.
6m=12 (i) 14p=-42
-5y=30 (v) —2x=-12
. N
34x=-51 (Vi) -= -3
2X
3 =18 (viii) 3x+1=16
3p-7=0 xX) 13-6n=7
200y —51 =49 (i) 1ln+1=1
_ 5
7x—9=16 (Xiv) 8X+§:13
5 4 1
4x—-—=9 i) X+—==3=
3 D) X*37%5

(xv)

Linear Equationsin OneVariable

37
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2.3.1 SomeApplications:

Congder thefollowing examples:

Example3:

Solution:

Example4:

Solution:

If | Il m, findthevalueof ‘X ?

p

AN

<

(3x + 20)°

\ 4

< (5% - 8)°
N

Herel |lmand pistransversal.

\
3

Therefore (3x+20)°+ (5x—8)°=180° (sumof theinterior anglesonthe
samesideof atransversal)

3x +20°+ 5x—8° =180°
8x+12° =180°
8x =180°-12°

8x =168°
168°
X = =21°
8

Sum of two numbers is 29 and one number exceeds another by 5. Find the
numbers.

Wehaveapuzzlehere. Wedon't know the numbers. We haveto find them.
Let thesmaller number be‘ X', then the bigger number will be‘x+5'.
Butitisgiventhat sum of thesetwo numbersis29

— X+X+5=29

= 2x+5=29
0 2Xx =29-5
O 2x =24

24
X = > (Transposing ‘2’ to RHY)

X = 12
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Therefore smaller number =x =12 and

Bigger number =x+5=12+5=17.
Check: 17 exceeds 12 by 5 and their sum =12 + 17 = 29.
Example5:  Four timesanumber reduced by 5 equals 19. Find the number.
Solutions: If the number istakento be’x’

Then four timesof thenumber is‘4x

Whenitisreduced by 5it equalsto 19

= 4x-5=19

4x=19+5 (Transposing-5to RHS)
ax =24
24 \
O X= 7 (Transposing4to RHS)
= X=6

Hencetherequired number is6
Check: 4timesof 6is24 and 24—5=19.

Example6: Thelength of arectangle shaped park exceedsitsbreadth by 17 meters. If the
perimeter of the park is 178 metersfind the dimensionsof the park?

Solution: L et the breadth of the park be=x meters
Thenthelength of thepark = x + 17 meters
O perimeter of thepark = 2 (length + breadth)
= 2 (x+ 17 + X) meters
=2 (2x+ 17) meters
Butitisgiven that the perimeter of therectangleis178 meters
0 2 (2x+17) = 178

I4x+34 = 178
4x = 178-34

4x = 144
x:%:%

4
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Therefore, breadth of thepark = 36 meters

Example7:

Solution:

Example8:

Solution:

length of thepark = 36 + 17 = 53 meters.

Try and Check iton your own.

Two supplementary anglesdiffer by 34. Findtheangles

Let thesmaller anglebe x°

Sincethetwo anglesdiffer by 34°, thebigger angle=x + 34°
Sincethe sum of the supplementary anglesis180°

We have x+ (x+34) = 180°

2x+34 = 180°
2x=180-34 = 146°
146°
= = 730
X=

Therefore smaller angle =x = 73°
Bigger angle = x+34=73+34=107°

The present age of Vijaya'smother isfour timesthe present ageof Vijaya After
6 yearsthe sum of their ageswill be 62 years. Find their present ages.

Let Vijaya' spresent agebe‘ X years

Thenwecan makethefollowing table

Vijaya Vijaya smother

Present age X 4x
Ageafter 6years X+6 I + 6

0 Sumof their ages after 6 years =(x+6) + (4x + 6)
=X+6+4x+6
=5x+ 12
Butitisgiventhat sum of their agesafter 6 yearsis62
= bx+12 = 62
5x = 62-12
5x = 50
X = %0 =10
5
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Therefore, Present ageof Vijaya=x=10years

Example9:

Solution:

Example10:

Solution:

Present age of Vijaya smother =4x= 4 x 10=40years

Thereare 90 multiple choice questionsin atest. Two marks are awarded for
every correct answer and one mark is deducted for every wrong answer . If
Sahanagot 60 marksin thetest while sheanswered al the questions, then how
many questionsdid sheanswer correctly?

Suppose the number of correctly answered questionsbe ‘X', then number of
wrongly answer questions=90—x .

Itisgiventhat for every correct answer 2 marksare awarded.
U Number of marksscored for correct answers = 2x
Anditisgiventhat for every wrongly answered questions‘ 1’ mark isdeducted

0 Number of marks to be deducted fromthe score
= (90-x) x1=90-x
Total score= 2x—(90—-x) =2x—90 + x = 3x—90
Butitisgiventhat total scoreis60
= 3x—90= 60

3x= 60+ 90
3x = 150
x=— =

Number of questionsanswered correctly =x=50

Ravi worksas a cashier in abank. He has currency of
denominations < 100, X 50, X 10 respectively. Theratio
of number of these notesis2: 3: 5. Thetotal cash with
Ravi is % 4,00,000.

How many notes of cash of each denomination does he
have?

Let the number of T 100 notes= 2x

Number of ¥ 50 notes =3x

and Number of ¥ 10 notes =5x
Notethat 2x : 3x: 5x

0 Total Money = (2xx 100) + (3x*50) + (5x%10) | jssameas2:3:5
200x + 150x + 50x = 400x
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Find*x’ inthefollowingfigures?

0 A
45°
56°
X 123
B C D
Q
(i) A (iv) X
2X+ 7T y
v X 45 7
X 30°
B C

v)

But according to the problem thetotal money isRs.4, 00,000.

= 400x = 4, 00,000
X = =1000
400

Therefore number of ¥100 notes = 2x = 2 x 1000= 2000
= 3x = 3 x 1000 = 3000
= 5x = 5 x 1000 = 5000

Number of ¥ 50 notes

Number of 10 notes

Exercise- 2.2

(i)

(3x + 16)° 68’
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Thedifference between two numbersis8. If 2is added to the bigger number theresult
will bethreetimesthe smaller number . Find the numbers.

What are those two numberswhose sumis 58 and differenceis28?

The sum of two consecutive odd numbersis56. Find the numbers.

Thesum of three consecutivemultiplesof 7is777. Find thesemultiples.
(Hint: Three consecutivemultiplesof 7are‘X’, ‘x+ 7', ‘x+ 14")

A manwalks 10 km, then travelsacertain distance by train and then by busasfar astwice
by thetrain. If thewholejourneyisof 70km, how far did hetravel by train?

£

Vinay bought apizzaand cutit intothreepieces. When [
heweighed thefirst piecehefound that it was 7g lighter
than the second pieceand 4g.heavier than thethird piece.
If thewhole pizzaweighed 300g. How much did each of
thethree piecesweigh?

(Hint: weight of first piecebe‘x’ then weight of second
pieceis‘x+ 7', weight of thethird pieceis‘x-4’)

Thedistancearound arectangular field is400 meters. Thelength of thefield is26 meters
morethan the breadth. Calculatethelength and breadth of thefield?

Thelength of arectangular fieldis8 meterslessthan twiceitsbreadth. If the perimeter of
therectangular field is56 meters, find itslength and breadth?

Two equal sides of atriangle are each 5 meters less than twice the third side. If the
perimeter of thetriangleis55 meters, find thelength of itssides?

Two complementary anglesdiffer by 12°, find theangles?

Theagesof Rahul and Laxmi areintheratio 5:7. Four yearslater, the sum of their ageswill
be 56 years. What aretheir present ages?

There are 180 multiple choice questionsin atest. A candidate gets 4 marksfor every
correct answer, and for every un-attempted or wrongly answered questionsonemark is
deducted fromthetotal score of correct answers. If acandidate scored 450 marksinthe
test how many questionsdid heanswer correctly?

A sumof I 500isintheform of denominationsof I 5and< 10. If thetotal number of
notesis 90 find the number of notes of each denomination.

(Hint: let the number of 5 rupeenotesbe‘x’, then number of 10 rupee notes = 90—x)
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15. A person spent 564 in buying pensand
pencilsif cost of each penisI 7 and each
pencil is ¥ 3andif thetotal number of things
bought was 108, how many of each type did he buy?

16. Theperimeter of aschool volleyball courtis

177 ft and the length istwice the width. What are the
dimensionsof thevolleyball court?

17. Thesum of the page numbers on the facing pages of a
book is373. What are the page numbers?
(Hint :L et the page numbers of open pagesare
xand x + 1)

2.4 Solving equation that has variableson both the sides:

We know that an equation is the equality of the values of two expressions. In the equation
2x—T7 = 35, thetwo expressionsare 2x-7 and 35. 1n most exampl esthat we have come across
sofar theRHSIsjust anumber. But it need not beaways. So, both sides could have expressions
with variables. Let usseehow thishappens.

Consder thefollowing example

Example1l: Thepresent agesof Rafi and Fathimaareintheratio 7 : 5. Tenyearslater the
ratio of their ageswill be9: 7. Findtheir present ages?

Solution: Sincethe presenratios of agesof Rafi and Fathimais7:5,
We may take, Rafi’sageto be 7x and the Fathima s age to be 5x
(Notethat ratio of 7xand 5xis7x: 5x and whichissameas7:5)
After 10 yearsRafi’sage=7x+ 10
and Fathimasage = 5x+ 10
After 10 years, theratio of Rafi’sageand Fathima'sageis 7x+ 10: 5x+ 10
But according tothegivendatathisratioisequal to9: 7
= 7x+10:5x+10=9:7
i.e, 7 (7x+10) =9 (5x + 10)
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= 49x+70 =45x+ 90.

Did you noticethat intheabove equation we have a gebrai c expressonson both
Sides.

Now let uslearn how to solve such equations.

The above equationis49 x + 70 = 45x + 90

= 49x —45x=90—-70 (Transposing 70to RHSand45xto LHS)
O 4x =20

_20 _

O X—4 5

Therefore Rafi’'sage= 7x=7 x 5=35years

And Fathimasage =5x=5x5=25years
Solve5(x+2)-2(3-4x)=3(x+5) -4 (4-X)
5x+10-6+8x = 3x+15-16 + 4x (removing brackets)
13x+4=7x-1 (adding liketerms)
13x—-7x= -1-4  (trangposing4to RHS, 7x toLHYS)

X= — (transposing 6 to RHS)

Exercise - 2.3

Solvethefollowing equations:

1

© N o o & WD

X—5=2x
5X—-12=2x-6
7p- 3=3p+8
8m+9=7m+8
72+13=2z+4
9y+5=15y-1
3X+4=5(x2)
3(t-3)=5(2t-1)
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0.
10.
11.
12.
13.
14.

5(p-3)=3(p-2
5(z+3)=4(2z+1)
I5(x=1)+4(x+3)=2(7+X)
3(z-7)+2(9z-11)=4(8z-7)-111
8(x-3)—(6-2X)=2x+2)-5(5-X)
3(N-4)+2(@n-5=5(n+2)+16

2.4.1 Somemoreapplications

Example13:

Solution:

Example14:

Solution:

Inthefigure | || m,and patransversal find thevalueof ‘X' ?
p
E
A £ AoX'B

» I

/éu 24)°
» M
C G D
H

Itisgiventhat ||| m and pisatransversal.

A

A

Therefore JEFB =[JFGD (corresponding angles)
Therefore 5x° = (2x + 24)°
SX—2x=24

3x=24

24
X= 3 = 8
Hemais 24 years older than her daughter Dhamini. 6 yearsago, Hemawas

thriceasold asDhamini. Findtheir present ages.

L et the Present age of Dhamini be‘X’ years, then we can makethefollowing
table.

Dhamini Hema
Present age X X+ 24
6 yearsago X—6 (Xx+24)—-6=x+24-6=x+18
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But asgiventhat 6 yearsago Hemawasthriceasold asDhamini

0 x+18 = 3(x—6)

X+18= 3x-18
X—3x = -18-18
—2x = -36
X =18.

Therefore present age of Dhamini =x =18 years
Present age of Hema = x + 24 =18 + 24 = 42 years

Example15: Inatwodigit number thesum of thetwo digitsis8. If 18isadded to the number
itsdigitsarereversed. Findthenumber.

Solution: Let the digit at onesplacebe ‘X
Thenthedigit at tensplace=8—-x (sumof thetwo digitsis8)
Therefore number 10 (8 —xX) +x=80—-10x+x=80-9x ——(1)

Now, number obtained by reversing thedigits= 10 x(x) + (8 —X)
= 10x+8—-x=9x+8
Itisgiventhat if 18 isadded to the number itsdigitsarereversed
O number + 18 = Number obtained by reversingthedigits
= (80—9x)+18=9x +8

98-9x= 9x+8
98-8 = 9x+ 9x
90 = 18x
X = @:5
18

By subgtituting thevalueof x inequation (1) we get the number
0 Number =80—-9 x 5=80-45=35.

Example16: A motorboat goesdownstreaminariver
and covers the distance between two
coastal townsinfive hours. It covers
thisdistanceupstreamin six hours. If
the speed of the stream is 2 km/hour
find the speed of theboat in still water.
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Solution:

MathematicsVII|

Sincewe haveto find the speed of theboat in
still water, let us suppose that it is
X km/h.

Thismeansthat whilegoing downstream the

speed of the boat will be (x + 2) kmph
becausethewater current ispushing the boat

at 2 kmph in addition to its own speed

‘X kmph.

Now the speed of the boat down stream = (x + 2) kmph
= distance coveredin 1 hour = x+2km.

O distancecoveredin5hours =5 (X + 2) km
Hencethe distance between A and Bis5 (X +2) km
But while going upstream the boat hasto work against the water current.
Thereforeits speed upstream will be (x—2) kmph.
— Distance coveredin 1 hour = (x—2) km
Distance coveredin 6 hours=6 (x—2) km
0 distancebetween A andB is6 (x—2) km
But the distance between A and B isfixed
O5(xx+2)=6(x-2)
= 5x+ 10 =6x-12
= 5x—-6x= -12-10
O —X =22
X=22.
Therefore speed of theboat in still water is22 kmph.
L

Exercise- 24

Flndthevalueof X sothatl||m

/L

2x+15°
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Solution:
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Eight timesof anumber reduced by 10isequal to the sum of six timesthe number and 4.
Find the number.

A number consistsof two digitswhosesumis9. If 27 issubtracted from the number its
digitsarereversed. Find thenumber.

A number isdivided into two partssuch that one part is 10 morethan the other. If thetwo
partsareintheratio 5:3, find the number and thetwo parts.

When | tripleacertain number and add 2, | get the sameanswer as| dowhen | subtract
thenumber from 50. Find thenumber.

Mary istwiceolder than her sister. In5 yearstime, shewill be 2 years older than her
sister. Find how old arethey both now.

In5yearstime, Reshmawill bethreetimesold asshewas9yearsago. How oldisshe
now?

A town’s popul ation increased by 1200 peopl e, and then thisnew popul ation decreased
11%. Thetown now had 32 less peoplethanit did beforethe 1200 increase. Find the
origina population.

Reducing Equationsto Simpler Form - Equations Reducible
to Linear Form:

Examplel7: Solve 5—1:§+E
2 4 3 2
x 1 x 1
—_—— = 4
2 4 3 2
§—§‘E+l T ] Zt L.H.S dlt R.H.S
5 3 272 (ransposmgso...an4o...)
3X-2x _2+1 . :
6 = 7 (LCM of 2and 3is6;2and4is4)
33
6 4
3 .
0 x 2 6 (Transposing 6toRH.S)
U x 9
2
9 . : :
0 x > isthe solution of the given equation.
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X—4 x+4 x+3
Examplel18: Solve - =

7 5 7
Solution: X_4_X+4_X+3
7 5 7

5(x-4)-7(x+4) x+3
35 7

9X—-20-7x—-28 _ X +3
35 7

—2x-48 _ x+3
35 7

_(x+3

—-2X—-48 = x35

—2X—48=(x+3) x5
—2X—-48=5x+ 15
—2X—-5x=15+48

—7x = 63
_8_
X= 5 ==
E le19: Solveth ati x+2_12 1
xample 19: vetheeguation ox+3 7 —()

Solution: Let usmultiply both sides of thegiven equation by 2x+ 3. Thisgives

5x+2
X
2X+3

(2x+3) :% x(2x +3)

5x+2 =% X(2x +3)
Again multiply both sidesof theequationby 7. Thisgives

7Tx(bx+2) =7 X% X(2x +3)
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= 7x(5x+2) =12 x(2x +3) —©
35x +14 =24x +36

35x—-24x =36 -14

11x =22

Dx:22=2
11

Now look at thegiven equationi.e., (1) and equation (2) carefully.
Givenequation Smplifiedformof thegiven equation

5x+2_}g
2Xx+3 7

7% (5x +2) =12 %(2x +3)

What did you notice? All wehavedoneis:

1. Multiply the numerator of the LHS by the 5x +3 12
denominator of theRHS x+3 N7
2. Multiply the numerator of the RHS by the
denominator of theLHS. 5x+3 , 12
2x+3 N 7

3. Equatetheexpressionsobtainedin (1) and (2)
7x(5x+2) =12 x(2x +3)

For obviousreasons, we call thismethod of solution asthe “method of cross
multiplication”. Let usnow illugtratethemethod of crossmultiplication by examples

Example20:  Solvetheequation —— = =

xample 20: vetheequation 316 7

Solution: By crossmultiplication, weget
7 +7)=4x(3x+ 16 Sl =
X+ 1) =4x(3x+ 16) 3x+167 N 7

IX+49=12x+ 64
7X—12x =64 -49
-5x=15

X=-3
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Example2l: Rehanagot 24% discount on her frock. Shepaid ¥ 380 after discount. Find the
marked price of thefrock.

Solution: L et the marked price of thefrock be¥ x
Then the discount is24% of x
Shepaid x—24% of x i.e. 380
X —24% of x = 380

24

0 X———
100

x x =380

100x — 24X

100 =380

O .ZQK._380
100

380x100
76
O x=500
0 Marked price =% 500

Example22: Four fifthsof anumber isgreater than threefourths of the number by 4. Findthe
number.

X=

Solution: L et therequired number be‘X’,

4
then four fifths of the number = EX

3
And threefourths of the number = 1 X

4 3
Itisgiventhat EX isgreater than ZX by 4
4 3

—X-—=Xx=4
= 5 4
16x—-15x _
20

4

0 X =4 —x=80
20

Hencetherequired number is80.
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Solution:

Example24:

Solution:
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John sold hiswatch for ¥ 301 and lost 14% onit. Find the cost price of the
watch.

L et the cost price of thewatch =% x

a 14x

it =149 W = —XX = —
Thelossonit = 14% of ‘X 100 100

Selling priceof thewatch = Cost price—L oss

=301=Xx —14—X
100
100x —14x

100

301=

a1 2
100

301x100 _ «
86
350 = x
Thereforethe cost price of thewatch =3 350.

A man had towalk acertain distance. Hecovered two thirds of
it at 4kmph and theremaining at 5 kmph. If thetotal timetakenis
42 minutes, find thetota distance.

Let thedistancebe‘x km.

First part Second part
Dist ed | 2ofx=2 | Remaningdisance= X~ =X
istance cover 3 of ' X=73 emaining distance= 33
Speed 4kmph 5kmph
2y X
Timetaken 3" _ Xy | 3_ X
4 12 5 15

2X X
i = —+—
Thereforetotal timetaken 215 hr.
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Example25:

Solution:

2X X )
—+4+—) hr =42min.
H (12 15)
2X X 42
—+—) hr =—hr.
- (12 15) 60
2X x _42
12 15 60
10x+4x _ 42
60 60
= 14x = 42
= Xx= 3

Total distance x =3 km.

Thenumerator of afractionis6lessthanthedenominator. If 3isadded tothe

2
numerator ,thefractionisequal to 3 findtheorigina fraction

L et thedenominator of thefractionbe‘x then

Numerator of thefraction=x— 6

X
Thereforethefraction = BV

2
If 3isadded to the numerator , it becomes 5

d x—6+3_3
X 3
X-3 _

X
U 3x-9=2x
Xx=9

wIlN

O Fraction = X=2 -3-6_3
raction = X = 9 —9

3
Thereforeoriginal fractionis 9"
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Solution:

Example27:

Solution:
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Srishahas 9infifty-paisaand twenty fivepaise
coins. Shehastwiceasmany twenty five paise
coins as she hasfifty paise coins. How many
coinsof each kind does she have?

L et the number of fifty paisecoins=x

Thereforethe number of twenty five paise coins=2x

Valueof fifty paise coins= x x 50 paisa= T2X = z X
ueorTi ypaISECOInS—X palsa— 100 = >

25
Value of twenty five paisecoins=2x x 25 paisa= 2X X I

1
= 2XX— =
4 3

X
2

X

X
Tota valueof al coins= T (§+§]

But thetotal value of money isI9

0 54—1:9
2 2
2x_g
2
O x=9

Therefore number of fifty paisecoins=x=9
Number of twenty paisecoins=2x=2 x 9=18.

A mandriving hismoped at 24 kmph reaches hisdestination 5 minuteslateto an
appointment. If hehad driven at 30 kmph hewould havereached hisdestination
4 minutesbeforetime. How far ishisdestination?

Let thedistancebe‘x’ km.

X
Thereforetimetakento cover ‘X' km. at 24 kmph = o hr.

X
Timetakento cover ‘X km. at 30 kmph = 0 hr.
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9
Butitisgiventhat thedifference betweentwotimings=9min= 0 hr.

xX_x_9

U 224730 60
5x—-4x i

. 120 60
Sox .9
120 60

0 X :ix120 =18
60

Thereforethedistanceis18 km.

Exercise- 25

X X
i XX _-1g
M 377
2p p 2
_—_:11_
V) 3 75713
91— _1E §_£+§+% l
V) 92=Y7 3 A AT
ox_ 1 x.1 L 2x=3_ -2
Vi) 37273732 Vi) 53273
8p-5_-2 7y+2 6y-5
(Ix) = X
7p+1 4 5 11
. X+5 Xx+1 x+3 . 3t+1_2t—3_t+3+3t—1
X) =6~ "9 T2 i) =g "7 8 14

What number isthat of whichthethird part exceedsthefifth part by 4?

Free Distribution by T.S. Government 2018-19



10.

11.

12.

13.

Linear Equationsin OneVariable 57

The difference between two positive integersis 36. The quotient when oneinteger is
divided by other is4. Findtheintegers.

(Hint: If onenumber is‘X’, then the other number is‘x—36")

The numerator of afraction is 4 less than the denominator. If 1 is added to both its

numerator and denominator , it becomes % . Find thefraction.

Find three consecutive numberssuchthat if they aredivided by 10, 17, and 26 respectively,
thesum of their quotientswill be 10.

(Hint: Let the consecutive numbers=x,x+ 1, x+ 2, then i+x—+1 + X+2

10 17 26

=10)
In class of 40 pupilsthe number of girlsisthree-fifths of the number of boys. Findthe
number of boysintheclass.

After 15years, Mary’sagewill be fourtimesof her present age. Find her present age.

Aravind hasa kiddy bank. Itisfull of one-rupeeandfifty paisecoins. It contains3times
asmany fifty paisecoinsasonerupeecoins. Thetotal amount of themoney inthebank is
< 35. How many coinsof each kind aretherein the bank?

A and B together can finish apieceof work in 12 days. If * A’ alone can finish the same
work in 20days, inhow many days B aonecan finish it?

If atrain runsat 40 kmph it reachesitsdestination late by 11 minutes. But if it runsat
50 kmphitislateby 5 minutesonly. Find thedistanceto becovered by thetrain.

Onefourth of aherd of deer has gone to the forest. Onethird of the total number is
grazinginafield and remaining 15 aredrinking water onthe bank of ariver. Findthetota
number of deer.

By sellingaradiofor ¥903, ashop keeper gains5%. Find the cost price of theradio.

Sekhar givesaquarter of hissweetsto Renu and then gives5 sweetsto Rgji. Hehas
7 sweetsleft. How many did he haveto start with?
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What we have discussed

1. Ifthedegreeof anequationisonethenitiscalled alinear equation.

2. Ifalinear equation hasonly onevariablethenitiscalled alinear equationin
onevariableor smpleequation.

3. Thevauewhichwhen subsitututed for thevariableinthe given equation
makesL.H.S.=R.H.S. iscalled asolution or root of the given equation.

4.  Just as numbers, variables can aso be transposed from one side of the
equationto the other side.

A magic Diamond

Find numbersto put in the circles so
that the total along each line of the
dimondisthesame.

Hint : Thenumber will beof theform
a=x,b=5+x, c=3+x, d=11+x

wherex isany number and thetotal along each linewill be20 + 2x
for exampleif x=1,thena=1,b=6, c=4, d=12 and eachlinetota will be 22.
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Chapter 3

Construction of Quadrilaterals

3.0 Introduction

We seefields, houses, bridges, railway tracks, school
buildings, play groundsetc, around us. We al so seekites,
ludos, carrom boards, windows, blackboardsand other
thingsaround. When wedraw thesethingswhat dothe
figureslook like?What isthe basic geometrical shapein &
all these? Most of these are quadrilateral figureswith
four sides.

Kama and Joseph aredrawing afigureto make aframe of measurement with length 8 cmand
breadth 6¢cm. They drew their figuresindividually without looking at each other’sfigure.

Kamd Joseph
8cm 8cm
6cm 6cm 6 crr/ /3 cm
8cm 8cm

Areboththefiguressame?

You can seethat both of thesefigures are quadrilateral s with the same measurements but the
figuresarenot same. In class V1 we have discussed about uniquenessof triangles. For aunique
triangle you need any three measurements. They may be three sides or two sides and one
included angle, two angles and aside etc. How many measurements do we need to make a
unique quadrilateral ? By aunique quadrilateral we mean that quadrilaterals made by different
personswith the same measurementswill be congruent.
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Do This:

i | Take apair of sticks of equal length, say 8 cm. Take A
another pair of sticksof equd length, say, 6 cm. Arrange
them suitably to get arectangleof length 8 cmand breadth
6 cm. This rectangle is created with the 4 available g
measurements. Now just push along the breadth of the
rectangle. Doesit still ook alike?You will get anew

shape of arectangleFig (i), observethat therectangle A—Cm D
has now become aparallelogram. Have you atered the

lengths of the sticks?No! The measurementsof sides 6™ e
remain the same. Give another push to the newly
obtained shapein the opposite direction; what do you 8cm
get? You again get a parallelogram again, which is o)
atogether different Fig (iii). Yetthefour measurements 5 8cm D
remain the same. Thisshowsthat 4 measurementsof a

quadrilateral cannot determineitsuniqueness. So, how 6cm 6cm
many measurementsdetermine auniquequadrilateral ?

L et usgo back to the activity! & C”gii)

6 cm 6cm

8cm

0]

You have constructed arectanglewith two stickseach
of length 8 cm and other two stickseach of length 6 cm.
Now introduce another stick of length equal to BD and
putitalong BD (Figiv). If you push the breadth now,
doestheshape change?No! It cannot, without making B o C
thefigure open. Theintroduction of thefifth stick has (iv)

fixed therectangleuniquely, i.e., thereisno other quadrilatera (withthegivenlengths
of sides) possible now. Thus, we observethat five measurements can determinea
quadrilatera uniquely. But will any fivemeasurements (of Sdesand angles) besufficient
todraw auniquequadrilateral?

6 cm 6cm

3.1 Quadrilaterals and their Properties

IntheFigure, ABCD isaquadrilateral. with verticesA, B, C, D and
sdes; AB, BC, CD, DA . Theangles of ABCD are JABC,

[JBCD, [JCDA and ODAB and thediagonalsare AC, BD.
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£

i

¢

Do This

- | Equipment \M/
You need: aruler, aset square, aprotractor. ) /L

Remember :

Tocheckif the linesareparalld,
Slide set squarefrom thefirst lineto the second line
asshownin adjacent figures.

Now let usinvestigatethefollowing using proper instruments.
For each quadrilateral.

(@ Checktoseeif oppositesidesareparallel.

(b) Measureeachangle.

(o) Measurethelength of each side.

[/
/7
R

3

[
»
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Record your observationsand compl ete thetable bel ow.

2parsof | 2parsof | 2pairs
2parsof [ 1parof | 4right| opposte| opposte of
Quadrilaterd | padld |pardld sides| angles Sdes agles |adjacent| 4sides
Sdes equd equa Sdes equd
equa
1 X X X X x v X
2
3
4
5
6
7
8
9
10

Par allelogramsare quadrilateralswith 2 pairsof parallel sides.

(@ Whichshapesarepardldograms?

(b)  What other propertiesdoesaparallelogram have?
Rectanglesare parallelogramswith four right angles.

(& Whichshapesarerectangles?

(b) What propertiesdoesa rectangle have?

A rhombusisaparallelogram with four equal sides.

(& Which couldbecalled arhombus?

(b)  What propertiesdoesa rhombus have?

A squar eisarhombuswith four right angles.

(@ Which shapesare squares?

(b) What propertiesdoesa square have?

A trapezium isaquadrilateral with at least onepair of paralel sides.
(& Which of the shapes could be called atrapezium and nothing el se?
(b) What arethe propertiesof atrapezium ?
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Quadrilaterals 1 and 8 are kites. Write down some properties of kites.

[\

J v
Quadrilateral
One pair of opposite sides
are parallel
Trapezium
l Two pair of opposite sides Kite
are equal and paralel
Each vertex angle is 90°
Paraidogram Rectangle
Adjacent sides Adjacent sides
are equa are equa
Each vertex angleis90" = £ A
Ly
Square
Rhombus

55D

Think - Discussand write:

9

L4

1. Iseveryrectangleaparalelogram?lsevery paralelogramarectangle?

2. Umahasmadeasweet chikki. Shewanted it to berectangular. In how many different
wayscan sheverify that it isrectangular?

Do This
" Canyoudraw theangle of 60°
\\ Allowed Not alowed
()
\\
() :
Compass A dtraight edge Protractor
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Observetheillustrationsand write stepsof construction for each.

)

(iii)
\ PSR = 90°
V.=
o 1, 2
P S Q 7

¢

O0QST = 45°
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3.2 Constructing a Quadrilateral

Wewould draw quadril ateralswhen thefollowing measurementsare given.
1.  Whenfour sdesand oneanglearegiven (S.S.S.S.A)

2.  Whenfour sdesand onediagona aregiven (S.S.S.S.D)

3. Whenthreesdesandtwo diagonalsaregiven (S.S.S.D.D)

4.  Whentwo adjacent sidesand threeanglesaregiven (SA.SA.A)

5. Whenthreesdesandtwoincluded anglesaregiven (SA.SA.S)

3.2.1 Construction: When thelengthsof four sdesand oneanglearegiven (SS.S.S.A)

Examplel: Construct a quadrilateral PQRS in which PQ = 45 cm, QR = 5.2 cm,
RS=55cm, PS=4cmand O PQR = 120°

Solution ;

5.5cm

Step 1: Draw arough sketch of the required quadrilateral and mark
the given measurements. Arethey enough ? Acm

Step 2: Draw APQR using S.A.S
Property of construction, by
taking PQ = 4.5 cm,
OPQR=120°andQR=5.2cm.

4.5cm Q

FreeDistribution by T.S. Government 2018-19

®



66

Sep 3:

Step 4:

MathematicsVI11

To locate the fourth vertex
‘S, draw an arc, with centre P R

and radius 4cm (PS = 4 cm) %

Draw another arcwithcentreR

andradius5.5cm (RS=5.5cm)

which cuts thepreviousarcat S. 5.2cm

120

P
o)

4.5cm

Join PS and RSto completethe
required quadrilatera PQRS.

4.5cm Q

Example 2 : Construct parallelogram ABCD given that AB = 5 cm, BC = 3.5 cm and

0A=60°
Solution: D ? C
Step 1 : Draw arough sketch of theparallelogram (aspecia
. . 3.5cm 3.5cm
type of quadrilateral) and mark the given
measurements. 60°
A B
Herewearegiven only 3 measurements. But asthe Scm

Steps 2: Draw ABAD using the measures

ABCD isaparaldogramwecanaso
writethat CD=AB =5cmandAD =
BC=3.5cm. (How?)

(Now wegot 5 measurementsintotal). S

AB = 5cm, OA = 60° and
AD=35cm.

A 5cm B

Free Distribution by T.S. Government 2018-19



Construction of Quadrilaterals 67

Steps 3: Locate the fourth vertex
‘C’ using other two
measurementsBC=3.5cm
andDC=5cm.

B
Sep4: Join B, Cand C, D to 5cm \C

complete the required
paradldogramABCD.

3.5¢

3.5cm
60°
A 5cm B

(Verify the property of the parallelogram using scaleand protractor)
Let usgeneraizethe stepsof construction of quadrilateral.
Step 1. Draw arough sketch of thefigure.

Step 2 : If thegiven measurementsarenot enough, anadysethefigure. Try tousespecid properties
of thefigureto obtain the required measurements

Step 3: Draw atrianglewith three of thefive measurementsand usethe other measurementsto
locate thefourth vertex.

Step 4: Describethe stepsof constructionin detail.

&ﬁéﬁ Exercise- 3.1
L& NV S L]

Congruct thequadrilater alswith thegiven measurements And writestepsof construction.

(@ Quadrilateral ABCD with AB =55cm, BC=35cm,CD =4 cm, AD =5cm
and A =45°

(b) Quadrilateral BEST with BE = 2.9 cm, ES = 3.2 cm, ST = 2.7 cm, BT = 3.4 cm
and OB =75°

(©) Paralelogram PQRSwith PQ = 4.5cm, QR =3 cmand OPQR = 60°.
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(d) RhombusMATH withAT =4cm, OMAT =120°.
(e RectangleFLATwithFL=5cm,LA=3cm.
()  SquareLUDO withLU=4.5cm.

3.2.2 Construction : When thelengthsof four sidesand adiagonal isgiven (S.S.S.S.D)

Example 3 : Construct a quadrilateral ABCD where AB =
CD=4.2cm,AD=48cmandAC=5cm.

Solution :

Step 1. Draw arough sketch of thequadrilateral ABCD withthegiven
data

(Analyseif thegiven dataissufficient to draw the
quadrilateral or not .

4.8cm

A

4 cm, BC = 3.6 cm,

4.2cm

SC 3.6cm

4cm

If sufficient then proceed further, if not concludethethat the dataisnot enoughto draw

thegivenfigure).

Step 2: Construct AABC with AB =4 cm, BC=3.6 cm C
andAC=5cm
Sem 3.60m
A ™ B
Step 3. Wehavetolocatethefourth vertex‘D’. 1twould D
be on the other sideof AC. Sowith centre A
and radius 4.8 cm (AD = 4.8 cm) draw an arc
and with centre Candradius4.2cm (CD =4.2 <
cm) draw another arc to cut the previous arc
aD.
Scm 3.6cm
A yr B
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Sep 4: JoinA, D andC, D tocompletethe quadrilateral D

ABCD. —
4.2cm
C
4.8cm
Scm 3.6cm
A y B
Example4:  Construct arhombusBEST withBE=4.5cm andET =5cm
Solution': T S
Step 1: Draw arough sketch of therhombus (aspecial type of
quadrilateral). Hence all the sides are equal. So 6‘%
BE = ES = ST = BT = 4.5 cm and mark the given
measurements.

Now, with these measurements, we can construct
thefigure.

Step 2: Draw ABET using SSS property of construction
with measures BE=4.5cm, ET =5cm and
BT =4.5cm

4.5cm

Step 3: By drawing the arcs locate the
fourthvertex 'S withtheremaining
two measures ES = 4.5 cm and
ST =4.5cm.

4.5cm
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Sep 4: JoinE, Sand S, T to completethe
required rhombusBEST. S

T 4.5cm

4.5cm

Wy |(Try These

1. Canyoudraw aparalelogram BATSwhere BA =5cm, AT = 6cmand
AS=6.5cm? explain?

2. A student attempted to draw aquadrilateral PLAY given that
PL = 3cm, LA = 4cm,AY =45cm, PY =2cmandLY =6 cm.
But hewasnot ableto draw it why ?

Try todraw the quadrilateral yourself and give reason.

%éﬁ%ﬁ Exercise- 3.2
e L]

Construct quadrilateral with themeasurementsgiven below :

(@ Quadrilateral ABCD with AB =45 cm, BC=55cm, CD =4 cm, AD =6 cm
andAC= 7cm

(b) Quadrilateral PQRS with PQ =35cm, QR=4cm, RS=5cm, PS=45cm
and QS= 6.5cm

() PardlelogramABCD withAB = 6cm,AD =4.5cmandBD =7.5cm

(d  RhombusNICEwithNI =4cmand IE=5.6cm

3.2.3 Construction: When the lengths of three sides and two diagonals are given
(S.S.S.D.D)

Example 5 : Construct a quadrilateral ABCD, given that AB = 4.5 cm, BC = 5.2 cm,
CD =4.8cmand diagonds AC=5cmand BD =5.4cm.
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Congruction of Quadrilaterals 71

Solution :

Step 1. Wefirst draw arough sketch of the quadrilateral ABCD.
Mark the given measurements.

(It is possible to draw AABC with the available

measurements)
Step 2: Draw AABC using SSS Property of construction C
with measures AB = 4.5 c¢cm, BC = 5.2 cm and
AC=5cm
3
(¢
S >
&)
A 4.5cm B
Step 3: WithcentreB and radius 5.4 cmand with ©
centreCandradius 4.8 cmdraw twoarcs
oppositeto vertex B tolocate D.
3
(@)
5 >
&
D
A 45cm B

Step 4: Join C,D, B,D and A,D to complete the
quadrilateral ABCD.

FA 4.5cm B
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Think, Discussand Write: &Z@%

S

1. Canyou draw thequadrilateral ABCD (given above) by constructing AABD first and

thenfourthvertex ‘' C' ?Givereason.

2. Congtruct aquadrilateral PQRSwith PQ=3cm, RS=3cm, PS=7.5cm, PR=8cm

and SQ=4cm. Justify your result.

Exercise- 3.3

Construct thequadrilateral with the measur ementsgiven below :

(@ Quadrilateral GOLD; OL=7.5cm, GL=6cm,LD=5cm, DG=5.5cmand
OD=10cm

(b) Quadrilateral PQRS PQ =42 cm, QR =3 cm, PS=28 cm, PR = 45 cm and

QS=5cm.

3.2.4 Congtruction : When thelengthsof two adjacent sidesand threeanglesareknown

(SA.SAA)

We construct the quadrilateral required as before but as many angles are involved in the

construction use aruler and acompassfor standard anglesand aprotactor for others.

Example 6 : Construct a quadrilateral

PORS given  that The angles such as0°, 30°, 45°, 60°, 90°,
PQ = 4 cm, OR = 4.8 cm 120° and 180° are called standard angles.

OP = 75° 0Q = 100° and
OR = 120°
Solution:
Step 1: We draw a rough sketch of the ]
quadrilateral and mark the given §

measurements. Select the proper
instrumentsto construct angles.

Step 2: Construct APQR using SAS ° Zem Q
property of construction with measures

PQ=4 cm, JQ=100° and QR =4.8cm e
Y
(Why adotted lineisused tojoin PR ? This ol
can be avoided in the next step). 7
P 4cm
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Sep 3

Step 4:

Construct OP=75°anddraw py

[Do you understand how 75° is
constructed?

(@ Anarcisdrawn fromP. Let it
intersect PQat P’ . With center P’
and with the sameradiusdraw two
arcsto cut at two pointsA, B which
give 60° and 120° respectively.

(b) FromA B construct an angular
bisector. Which cutsthe arc at C,
making 90°.

(c) From A, C construct angular
bisector (median of 60° and 90°)
whichis75°]

Construct 0OR = 120° and draw
RZ tomeet PY a S.

PQRSisthe required quadrilatera.

Construction of Quadrilaterals

4.8cm
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Think, Discussand Write: ;‘%

1.  Canyouconstruct theabovequadrilateral PQRS, if wehavean angleof 100° at Pi nstead
of 75° Givereason.

2. Canyou construct the quadrilateral PLAN if PL =6cm, LA=95cm, OP=75°
OL=15°and DA =140°
(Draw arough sketch in each case and analyse the figure) State the reasons for your
concluson.

Example 7 : Construct a parallelogram BELT, given that BE = 4.2 cm, EL = 5 cm,

OT =45°.
Solution':
T L
Step 1. Draw arough sketch of the parallelogram BELT
and mark thegiven measurements. (Arethey enough %
for congtruction ?) 5 h
@ Ana]ys S: B 2.2cm E

Sincethe given measuresare not sufficient for construction, we shall find the required
measurements us ng the properties of aparallelogram.
As*" Oppositeanglesof aparaldogramareequal” so OE= OT =45°and

“The consecutive anglesare supplementary” so 0L = 180° - 45°=135°.

Thus OB = L =135° X
Step 2: Construct ABEL using SAS property of .
construction model with BE = 4.2 cm,
OE =45° and EL =5cm /I R
, % Pl
II
1
1
]
1
I 45
L
B 4.2cm E
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Congtruction of Quadrilaterals 75

Sep 3: Construct OB =135°anddraw BY

X
S
% P
45
B 4.2cm E

Step 4: Construct 0L =135°and draw LN tomeet BY atT.
BELT istherequired quadrilateral (i.e. parallelogram)

Y
N,\T \ 5
7S

45
B 4.2cm E

Do This

‘o Congruct theaboveparadldogram BELT by using other propertiesof paralelogram?

&éﬁ Exercise- 3.4
T ) i

Congtruct quadrilater alswith the measurementsgiven below :

(@ Quadrilatera HELP withHE =6cm, EL =4.5cm, OH=60°, OE=105"and OP=120°.
(b) Paralelogram GRAM with GR=AM =5cm, RA=MG=6.2cmand JR=85°.
(00 RectangleFLAGwithsidesFL =6cmandLA =4.2cm.
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3.2.5 Construction :When thelengthsof threesidesand two included anglesare
given (SA.SA.S)

We construct thistype of quadrilateral by constructing atriangle with SAS property. Note
particularly theincluded angles.

Example8: Construct aquadrilateral ABCD inwhichAB =5cm, BC=4.5cm, CD =6cm,
0B =100° and OC = 75°.

i . 6cm C
Solution : D 75

Step 1: Draw arough sketch, asusua and mark the measurements 5
given (Find whether these messures are sufficient to construct N
aquadrilateral or not? If yes, proceed)

Step 2 : Draw AABCwith measuresAB=5cm,
OB = 100° and BC = 4.5 cm using
SASrule.

5cm

Step 3: Construct OC = 75° and
Draw CY

"~
-~

A 5cm B
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Step 4 : With centre‘C’ and radius X
6 cm draw an arc to
intersect CY at D. Join
A,D. ABCD istherequired

quedrilaterd.
A 5cm B
Think, Discussand Write: Q?%

Do you construct the above quadrilateral ABCD by taking BC asbaseinstead of AB ? If So,
draw arough sketch and explain the various stepsinvolved in the construction.

Exercise- 3.5

Congtruct following quadrilaterals-

(@ Quadrilateral PQRS with PQ =3.6cm, QR=4.5cm, RS=5.6cm, OPQR=135°and
OQRS = 60°.

(b) Quadrilatera LAMP with AM =MP=PL =5cm, OM =90°and OP=60°.

(c) TrapeziumABCD inwhichAB ||CD, AB =8cm, BC=6cm, CD =4cmand OB =60°.

3.2.6 Construction of Special typesQuadrilaterals :

(a) Construction of aRhombus:

Example9: Draw arhombusABCD inwhichdiagonas B
AC=45cmandBD =6cm.
Solution: 3em
Step 1: Draw arough sketch of rhombusABCD and mark thegiven m C
measurements. Arethese measurements enough to construct g
therequiredfigure?
Toexaminethis, weuseoneor other propertiesof rhombusto v

construct it.
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Analysis. Thediagonasof arhombusbisect each other perpendicularly, B
AC and BD arediagonasof therhombusABCD. Which
bisect each other at ‘' O'. i.e. JAOB =90° and 3em
A ml ¢
oB=op=—2 -2 _3 K
= = > = 5 =—oChn 3cm
Now proceed to step 2 for construction. N
/\X
Step 2: Draw AC =45cm (onediagonal of therhombus
ABCD) and draw aperpendicular bisector XY of
it and mark thepoint of intersectionas‘O'.
A 6]
4.5cm
vY
X
Step 3. Astheother diagona BD isPerpendicular to AC, _ B
BD isapart of XY . So with centre ‘O’ and
radius 3 cm (OB = OD = 3cm) draw two arcson
either sidesof AC tocut XY at B andD. 3am
—
A o)
4.5cm
3cm
—t=
vY
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Sep 4. Join A,B;B,C;C,Dand D,Atocompletethe %
rhombus. B

S

3cm

4.5cm
3cm

Think, Discussand Write: (i\%

1.  Canyouconstruct theabovequadrilatera (rhombus) taking BD asabaseinstead of AC?
If not givereason.

2. Supposethetwo diagonalsof thisrhombusareequa inlength, what figuredo you obtain?
Draw arough sketchfor it. Statereasons.

Exercise- 3.6

Construct quadrilateralsfor measurementsgiven below :
(@ ArhombusCART withCR=6cm, AT =4.8cm

(b) A rhombus SOAPwithSA =4.3cm, OP=5cm

(0 AsguareJUMPwithdiagona 4.2cm.
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What we have discussed

1.  Fveindependent measurementsarerequiredto draw auniquequadrilatera
2. Aquadrilateral canbeconstructed uniquely, if

(& Thelengthsof four sdesand oneangleare given

(b) Thelengthsof four sidesand onediagonal aregiven

(c) Thelengthsof threesidesand two diagonalsaregiven

(d) Thelengthsof two adjacent Ssdesand threeanglesaregiven

(e) Thelengthsof threesidesand twoincluded anglesaregiven

3. The two specia quadrilaterals, namely rhombus and square can be
constructed when two diagona saregiven.

Teachers Note:

Angles constructed by using compasses are accurate and can be proved logically, where asthe
protractor can be used for measurement and verification. Solet our studentslearnto construct all
possibleangleswith the help of compass.

Funwith Paper Cutting
Tileand Smile
Cut aquadrilateral fromapaper asshowninthefigure. Locate
themid pointsof itssdes, and then cut along the segmentsjoining
successive mid pointstogivefour trianglesT,, T,, T4, T,anda
paralelogran P,
Canyou show that thefour trianglestilesthe parallelogram.
How doesthe areaof the parallelogram compareto the areaof
theorigina quadrilaterd.

Just for fun:

Qudrilateral + Quadrilateral = Parallelogram?
Fold a sheet of paper in half, and then use scissors to cut a pair of congruent convex
quadrilaterals. Cut oneof the quadrilateral along oneof the diagonals, and the cut the second
quadrilateral along the other diagonal. Show that four trianglescan bearrangedtoforma
pardldogram.
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Chapter

Exponents and Powers

4.0 Introduction

Weknow 3° =3x3x3x3x3x3 and
3" =3x3X3X3X3X oo, (mtimes)
Doyou know?
Theestimated diameter of the sunis1,40,00,00,000 mand
Mass of the sunis 1, 989, 100, 000, 000, 000, 000, 000, 000, 000, 000 kg

A

Thedistance from the Sunto Earth is 149, 600, 000, 000 m. Theuniverseisestimated to be
about 12,000,000,000 yearsold. Theearth has approximately 1,353,000,000 cubic km of sea

water.

Each square of achessboardisfilledwith grain. First boxisfilledwithonegrain

andremaining

boxesarefilled in such away that number of grainsin abox isdouble of the previousbox. Do
you know how many number of grains required to fill all 64 boxes? It is

18,446,744,073,709,551,615.

Dowenot find it difficult to read, writeand understand such large numbers? Try to recall how

we have written these kinds of numbersusing exponents

1,40,00,00,000 m = 1.4x10°m, 9

Weread 10° as 10 raised to the power of 9 10
Power «— —

- Exponent

->Base

Do This
1. Smplifythefollowing-
()3’ x 3 (i)4x4xaxaxa (i) 343

form.

2. Thedistance between Hyderabad and Delhi is 1674.9 km by rail. How
would you expressthisin centimeters? Also expressthisinthescientific
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4.1 Powerswith Negative Exponents

Usudly wewrite

Diameter of the sun = 1400000000 m = 1.4 x 10°m

Avagadro number =6.023 x 107

Thesenumbersarelarge numbersand conveniently represented in short form.

But what if we need to represent very small numberseven lessthan unit, for example
Thicknessof hair = 0.000005m

Thicknessof microfilm=0.000015m

L et usfind how we can represent these numbersthat arelessthan a unit.

Let usrecdl thefollowing patternsfrom earlier class
10%=10x 10 x 10 = 1000

Astheexponent decreasesby 1, thevaluebecomes

10 = 10 x 10 = 100 = 1000/10 one-tenth of the previousval ue.
10! = 10 = 100/10 )
10° =1=10/10 ®
10t=2
- L1
Continuing the above patternwesay that 10 ~= 0
1 1 1 1 1
Smilaly 102 = —+10= — x — =— = —
ey 10 10 10 100 ~ 102
e Loippe Ll 11
~ 100 T 100 © 10 ~ 1000 " 10°
: . . " 1
Fromtheaboveillustrationswe can write o =10" or 0" =10

Observethefollowing table:

1kilometre| 1 hectometre |1 decametre | 1 metre |1 decimeter | 1centimetre |1 millimetre

1 1 1
1000m 100m 10m im E m m m m m
10°m 10°m 10'm 10°m 101m 102m 10°3m
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Do This

What is10™° equal to?

Observethe pattern-
() 8 = 2x2x2 = 23
. 8 2
i = = 4=2x2 = 2
2
4 Al
(iii) > = 2=2
, 2 0
(iv) 5 = 1=2
1 —1
(V) 2 - 2
. 1 .
o) == 2°
® Ingeneral we could say that for any nonzerointeger ‘a’, a

inverseof 8. (How ?)

Thatisam™xa™ = a™(™ = 0=1

1
= pCE whichismultiplicative

Do This

Find themultiplicativeinverseof thefollowing
i 37 i 473 Giiy 77

iv) 7°

_ . 1 .
v) x " Vi) — Vi) —
v o) M) o
L ook at this!
distance
We know that speed = —
time

mz. Thisisalso expressed as m x s 2
s

Writing thissymbolically , s= % When distanceis expressed in meters (m) and timein

seconds(s), the unit for speed iswrittenas. m x st Similarly theunit for accelerationis
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We can expressthe numberslike 3456 in theexpanded form asfollows:
3456 = (3% 1000) + (4 x 100) + (5% 10) + (6 x 1)
3456 = (3% 10%) + (4% 10%) + (5% 10) + (6 x 10°)

Smilaly 7405 = (7 x 10%) + (4 x 10?) + (0 x 10) + (5 x 10°)

L et usnow see how we can expressthe decimal numberslike 326.57 inthe expanded form by

using exponentias. (Wehave
326.57 = (3% 10°) + (2 x 10) + (6 x 10° 2L 1 1
S7=(3x% )+ (2x10)+ (6% )+ 10 102 1—O=10_1&E=10_2)

= (3% 10%) + (2% 10) + (6 x 10°) + (5% 10} + (7 x 10?) ¥

Also 734.684 = (7 x 102) +(3%x10) + (4% 100) + [£j+(ij+(ij
' 10) \102) \10°

=(7x10%) + (3% 10) + (4 x 10°) + (6 x 107} + (8 x 1072 + (4 x 1079

Do This

Expand thefollowing numbersusing exponents @
(i) 543.67 (i) 7054.243 (iii) 6540.305 (iv) 6523.450

4.2 Lawsof Exponents

We have learnt that for any non-zerointeger ‘a’, a" x a" = a™"; where'm and ‘n’ are
natural numbers.

Doesthislaw also hold good for negative exponents?

Let usverify , T
@)  Consider 3x3* a™=—5 foranynonzerointeger ‘&, ]
4 1 h
Weknow that 3™ = ?
am
1 32 Weknow —= a™" wherem>n
Therefore FPx34=3F x === [ a
3} 3
- 32—4 — 3—2
e, 3Fx3%= 32
(i) Take (-2)3x(-2)™*
1 1 1

(2% (-2 =
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1 _ 1
o =27 (g =a™)

Therefore (-2) 2 x (=2)*=(-2)""
(i) Letustake (-5)%x (-5)7°

(-5 (-5) 5= (-5)%x ——

(-5)°
1 o ( ca" _ 1 )
m-n . —— =
@ e U
1

(-5)°

= (-5)7°
Therefore (=5)%x (-5)™° =(-5)° (Weknow 2+(-5) = -3)

@ In general wecouldinfer that for any non-zerointeger ‘a’, a"xa"=a™": where‘'m’ anda ®

‘n’ areintegers.

Do This

Simplify and expressthefollowing as single exponent.
() 2°x22 (i) 72x7° (iii) 3*x3°  (iv) Px74x78

V) m>xm™ (i) (-5)°x (-5

Similarly, we can also verify thefollowing laws of exponentswhere*‘a’ and ‘b’ are non zero
integersand‘'m’ and‘n’ areany integers.

a
1 ? = am—n
2. (aM"=a™

3. (@™bM = (ab)™
You have studied theselawsin
lower classes only for positive

exponents
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5. a’=1
Do you find any relation between ‘'m’ and ‘' if a"=a" where‘a’ isanon zero integer and
azla#-1 Letussee Why a # 17
m_ n am ) n | Ifa=1l,m=7and n=6
Let a'=a then; =1 ( Dividing both sidesby a") then 17 = 1°
=7=6
Thais a™=1. a™"=a° isittrue?
Um = O soa#1l

O0m=n if a=-1what happens.

Thuswe can concludethat if 8" = a" then m=n.

1

Examplel: Findthevalueof (i) 52 (i) -5 (iii) (-5)?
. , 1.1 _1 1 ®
Solution: (i) 5° = (5)2 " 5x5 25 (- a"m=?)
(ii)z—%s = 25 =2x2x2x2x2 (-_-aflmzam)
2 =32
(iii) (-5)* =(-5)(-5) = 25
Example2: Smplify thefollowing
7 5
(i) (-5)" x (-5)° (ii) j— (iif) @ x37°
Solution: i) (-5*x (-5 (- aMxah=a™n)
=9 0=(-97
1 1 1 1
T(5 (Hx(H 2 aT=gm)
7 m
@ 4 (- 2= )
=4 =43=64
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L A
(iif) {§j 3

- (35—3)5 X 3—6 (... = = am—n)
=(3)°x 3° (- @")" =a™)
=30 x3%=3%=g1

Example3:  Expresseach of thefollowing with positive exponents.

1 4\ -4
(i) 47 () 5= (i) (ﬁ (iv) %

Solution: () 47  (Weknow a™" :a_lm)
-1
4’
1 T
® M 5 (: —z=a") ®
:54
4 K 4_3 -m m _
(iii) (7j :F (a =—and a _—mj
7 (7Y
H
7 .
(iv) 7%
= 749
_ 746 _ 2

Example4: Express 27"4asapower with base 3
Solution: 27 canbewrittenas3 x 3 x 3= 33
Therefore 2774 = (33~
=37 (- @)"=am)
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Solution:

Example®6:

Solution:

Example7:

Smplify

. 1 %93 - 4w 162x 40
(1) (EJ 2 (i) 4" x16 4

1 -3
) (5)2

27 can beexpressed as3 x 3 x 3=3°

(

1Y is 1 4
— |x27° =_x2
o, (27j 3

(i) 4*x 1672 x 4°
=4 x (4 x 40 - @M"=a™)
—4%x 474 x 40 (- a"x a'=am* "
= 4440 _ 40 (- 0= 1)

=1

~

Canyou guessthevaueof ‘X when
2%=1
aswe discussed beforea® = 1
Obviously 2* =1
=20
= x=0

Findthevaueof ‘X suchthat

1
. X _ 8 N & 92X _ 58
(1) 25x5" =5 (i) 49><7 =7

(iii) (3% =37 V) (" x(-2)'=(-2)"
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Solution: (i) 25 x 5*=5°

52)(5)( :58

52+X :58

2+x =8

Ux =6

. 1 2x 8
— X7 =7

W 79
7—12X72X =78
72 5 72X _ 78

72x-2_48

Asbasesareequal, Hence

2Xx—-2 =8
2x=8+10
® 2x =10
X= E =5
2
0O x=5
i) (3%*=3"
324:312x

Asbasesareequal, Hence

24 = 12x
B
=1 T

iv) (2% x(-2"=(-2"
(-2)* +147 _ (_2)12
(_2)x+8 — (_2)12
Asbasesareequal, Hence

X+ 8 =12

0 x=12-8=

as 25=5x5=5
But 8" x a"=am*"

If a"=a" = m=n

[0 @)"=a™]

4
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L (2 (25)?
Example8: Simpllfy(gJ X(Zj

5 _5x5_
4 2x2 22
3 -2 3 5
2 25 2 5
— J— = | — X | — n_ smn
(sj (4) (5) {ZZJ (- @)'=a™)
5 2¢ 3-4 _~4-3 " m-n
= Xx— =5"% x2 As—=a
23 54 n
2
= _1)( 1:—
5 2 5

canses: s (3 -(2)" &)

® § § 4 ®
_ ARG a\" am
Solution: 3 5] T3 (- (Bj =b_m)
__ 1_3 _1_3 ;ﬁ -m 1 m 1
T|l3® 23) 57 (v al=—gand a® =)
_|(2_2). % =[£_%;25
&7 ¢) 7| T U
=(27-8)+25= s
=(271=8)=25= 5
2 -4
3 2 _ 5
Example10: If x= > X 3 find the value of x
3\ (2)*
H . - — x| —
Solution: X (2) (?J
3\ 2 [a)m a”
= | — X — .. — -
X (zj 3—4 ( b bm)
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Z_x— =

T2t

2

< _32 2 _32+4 _36 _(3)6

92+4 - ?

3z v _(2)12

27 T 73

Simplify and givereasons

-3
O S (O NG () @ (iv) (-3

Smplify thefollowing:
1 (1Y (1Y
0 [5} x @ x (Ej (i) (-2)" x (-2)° x (-2)"
4 S : . 5_4 3 4 4
(iii) 4% x (Zj (V) (55> V) (-3)*x 7

Smplify (i) 22 x ; x31 (i) @1x31)+6t

Simplify and givereasons
-3 -3 -3
wshessd ()

i) @ 1+31+4Y x % (iv) 3—32 x (-3

-2
(v) 1+27 431440 (vi) ng }
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2
5. Simplify and givereasons (i) [(32‘22) —ﬂ (i) ((5%° x 5%) +5°

6. Findthevaueof ‘'n" ineachof thefollowing:

- 2 3 2 5 2 n-2
o (333
(i) (-3)"'x (-3)°=(-3)™

(ii) 7"+ 49=7°

a1
7. Find‘x’if23=§

- )

9. If m=3andn=2 findthevaueof

i) 9m?—10n° (i) 2m?n? iii) 2m3+3n~5m?n  (iv) m"—n™
® (i) (i) (iii) (iv) ®
. . ARG AN
10. Simplify and givereasons 7 X 2

4.3  Application of Exponentsto Expressnumbersin Sandard Form

In previous classwe have learnt how to expressvery large numbersin standard form.

For example 300,000,000 m = 3x10% m
Now let ustry to expressvery small number in standard form.

Consider, diameter of awireinacomputer chipis 0.000003m

3
0.000003m = 1000000 m

3
108 M
=3x10°%m

Therefore0.000003=3 x 10%m
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Similarly consider thesize of plant cell whichis0.00001275m

1275
100000000

3
107510
10

0.00001275m =

=1.275 x10°m

Do This

1.  Changethenumbersinto standard form and rewritethe statements.
(1) Thedistancefrom the Sunto earth is 149,600,000,000m
(i) Theaverageradiusof Sunis695000 km
(ii1) Thethickness of human hair isin the range of 0.08 mm - 0.12 mm
(iv) Theheight of Mount Everestis 8848 m
2. Writethefollowing numbersinthe standard form
® (i) 0.0000456 (ii) 0.000000529 (jiii) 00000000085 ®
(iv) 6020000000 (v) 35400000000  (vi) 0.000437 x 10*

4.4  Comparing very large and very small numbers

Weknow that the diameter of the Sunis 1400000000 m. and earth is 12750000 m. If wewant
to know how bigger the Sun than the Earth, we have to divide the diameter of Sun by the
diameter of the Earth.
1400000000
12750000
Doyou naot findit difficult. If wewritethese diametersin standard form then it iseasy to find how
bigger theSun. Let ussee

Diameter of the Sun = 1400000000 m = 1.4 x 10°m
Diameter of the Earth = 12750000= 1.275% 10’ m

Diameter of thesun _ 1.4x10° x10’
Diameter of theeath  1.275x10
_ 14x10°
- 1.275
~ 10° = 100 (Approximately)

FreeDistribution by T.S. Government 2018-19

| ® B

Thereforewe have




Thusthe diameter of the Sun is approximately 100 times the diameter of the Earth.
i.e. Sunis 100 timesbigger than the Earth.

Let usconsider onemoreillustration
Themassof theearthis5.97 x 10%* kg and the mass of themoonis7.35 x 10% kg.
What istheir total mass?
Themassof theearth = 5.97 x10**kg
Themassof themoon =7.35 x 10% kg
Totd Mass =597 x 10%*Kg + 7.35 x 10%kg
= (5.97 x 10% x 10%Kg) + 7.35 x 10%kg

= (5.97 x 10% +7.35) x 10%kg Whenwehaveto add numbers
= (597 +7.35) x 10%kg inthestandard formweconvert
_ 60435 x 102K them in numbers with same
= oU4. 9 exponents

6.0435 x 10?* kg

Example1l: Expressthefollowingintheusua form.
(i) 4.67 x10 (i) 1.0001 x 10° (iii) 3.02 x 107°
Solution: () 467 x 10 4.67 x 10000 = 46700
(i) 10001 x 10° = 1.0001 x 1000000000 = 1000100000
(i) 3.02x 10°® = 3.02/10°= 3.02/1000000 = 0.00000302

Exercise - 4.2

1.  Expressthefollowing numbersinthestandard form.
(i) 0.000000000947 (ii) 543000000000

(iii) 48300000 (iv) 0.00009298 (v) 0.0000529
2. Expressthefollowing numbersintheusua form.
(i) 4.37 x 10° (i) 5.8 x10’ (iii) 32.5x 107%  (iv) 3.71529 x 10’

(v) 3789 x 107°  (vi) 24.36 x10™°

3. Expressthefollowinginformationinthestandard form
(i) Sizeof thebacteriais0.0000004 m
(i)  Thesizeof redblood cellsis0.000007mm
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(iif) The speed of light is 300000000 m/sec

(iv) Thedistance between the moon and the earth is 384467000 m(app)
(v) Thecharge of an electron is 0.00000000000000000016 coulombs
(vi) Thicknessof apieceof paperis 0.0016 cm

(vii) Thediameter of awire on a computer chipis 0.000005 cm

4. In apack, there are 5 books, each of thickness 20 mm and 5 paper sheets each of
thickness 0.016mm. What isthetotal thickness of the pack.

5.  Rakesh solved some problems of exponentsin thefollowing way. Do you agree with
the solutions?If not why ? Justify your argument.

() xXCxx2=x® (i) )):—z =x* (iii) 0A)° = @ =8
(iv)x?= x (v) 3t = 3—1X
Project :
® ®

Refer science text books of 6thto 10th classesinyour school and collect some scientific facts
involving very smdl numbersandlargenumbersand writethemin standared form using exponents.

‘ ﬁzﬁ What we have discussed
&5

fi S e
-2 \)’.#-;‘

“="1 1.  Numberswith negative exponentsholdsthefollowinglawsof exponents

My AN — M a_m — Amn_ 1 n_ .mn
@a'xa =a (b) o & g (© (@")"= a
© a™x b"= (ab)™  (d) & =1 © 2—: = [gjm

2. Very small numbers can be expressed in standard form using negative
exponents.

3. Comparisonof smdler andlarger numbers.

4. | dentification of common errors.
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Chapter

Comparing quantities
using Proportion

5.1 Introduction

In our day-to-day activities, some times we need to compare
quantities. We learnt that ratio and percentages are used to
compare quantities. Let usconsder thefollowing example.

Voting was conducted for classmentor, in aclassof 40 students.
Snigdhabecamefirst mentor by getting 24 votesand Siri became
second mentor by getting 16 votes. So theratio of votespolled
to Snigdhaand Siri is24 : 16. After simplification, what isits
ratio?1tis3:2.

® Inversdly theratio of votespolledto Siri and Snigdhais2:3. Can
you say what aratiois?

A Ratioisan ordered comparison of two quantities.

Count thenumber of teethof thechainwhed andthenumber
of teeth of the sprocket whesl.
number of teeth of y: [ number of teeth

{the chain whedl } {of Sorocket wheel }
Thisis called gear ratio. Write the number of times the
Sprocket whed turnsfor every timethechainwhed rotates. Golden Ratio in the Human body

: Human beings are no exception to
Chainwhed the golden ratio. In fact, our body

architecture is one of the most

perfect examples of this ‘Divine

proportion’.

Consider the following:

e Height : length between naval
point and foot

e Length between shoulder line:
length of the head.

e Length between finger tip to
elbow: length between wrist

2. Collect News Paper cuttingsrelated to percentages of any and elbow

e Length between naval point to

fivedifferent Stuations. knee:length between knee and
foot. 1.615:1 is Golden ratio.
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Compound Ratio

Sometimeswe haveto expresstwo ratiosasasingleratio. Why? Let usconsider thefollowing
exampleto understandthis.

Ramayyaand Gopa am started abusinesswith aninvestment of ¥ 2000and3 3000. At theend
of theyear inwhat ratio would they haveto dividetheannua profit obtained?

Ratio of investments= 2000: 3000

=2:3
Investmentsthroughout the year are given below.
Month Jan |Feb | Mar |Apr [May | un | U |Aug |Sep [ Oct | Nov| Dec | Totd
shares
Ramayya's I(,;.."' I(,L.."' r;.."' r;.. r;.."' r,;.."' & : /g_, . e r;.."' r;.."' r;.."' 24
shares XL L IR IRLIRL | IRLRTNG 5 U RYR
e |E ||| E|E|R|R R |E|R
Gopdems |(z |z |z |z |z |2 |z |z ||z |= |z |3
@ shares ol nll Enll Hnl Rl Sl Enll sl Ml sl Rl ®
R | |R 7|k R |7 |2 |7 |2 |2
flelelelr e f e |m e |7 |7

Ratio of their shares=24: 36
=2: 3 andratio of time period = 1:1

What do you observe? Ratio of investmentsisequal to ratio of shareswhen timeperiodisthe
same. Sothey will dividethe profitintheratio of their shares. Soannua profitistobedividedin
theratioof 2:3

Inthe aboveexample,

Casel: Supposethey both started the bus nesswith the same amount of I 5000, but Ramayya
did businessfor a period of 12months and Gopalam for a period of 9 months. How do they
sharethe same profit? Do you say that becausethey started the businesswith the same amount,
they haveto dividetheprofitinthe sameratio at theyear ending?
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Ratio of their investments=5000: 5000=1:1

Month Jan | Feb | Mar |Apr [May|dun | U [Aug [Sep | Oct [Nov [ Dec | Totd
shares

Ramayyas | ¢ | | clag|lgl|laglaglalalala |l e 12

saes R IRIRIRIRIRIRIRIRIR|IRIR

Gopd am.s (,i'_.,... (,i'_.‘ (,i'_.".. (,‘(_.,'.. (,‘(_.,'.. (,:'_.,'.. (,:'_., (,:'_.,'.. (,:_ _ _ . 9

gaes || XXX | IR R

Ratio of shares=12: 9=4:3 and Ratio of timeperiods=12:9=4:3

Their investment isthe same, sothey sharethe profitintheratio of their sharesi.e. ratio of their

timeperiod.

Case?2: Further suppose Ramayyainvested an amount of I 2000for 12 monthsand Gopalam

invested an amount of ¥ 3000 for 9 months. Inwhat ratio they haveto divide theannual profit?

Isit theratio of investmentsor ratio of time period? Ramayyainvested lessamount but for more

period. Gopaaminvested moreamount but for less period. Herewe haveto giveimportancefor

their investmentsaswell astheir investment periods. How to do that?
Ratio of investments=2000: 3000=2:3 ®
Ratio of timeperiods=12: 9=4:3

Month Jan | Feb| Mar|Apr| May| Jun | U |Aug | Sep| Oct | Nov | Dec| Totd
shares

Ramayya's (L (L /c (L (L (L (L (L (L (L (L (L 24
saes || X | XXX || IRIZ|X XX
i @@ 2 || g a G joell G ¢ ¢ ¢
REYRAR R RRRRIERR)ER
Gopdam's| & | | o ||l |l ala |la|la| - - - 27

f i

saes (R [R|R|R|R|R|R |R|7

Ratioof shares= 24 : 27 =8:9
=(2%12):(3%9)=8:9 (observe abovetable)

Heretheratio of investmentsis2:3 and theratio of timeperiodis4: 3. Sotheratio of sharesis
(2 x 12): (3 x 9)=8:9. Hencethey haveto dividetheannual profitintheratioof 8:9. Do
you find any relation between ratio of investment and time period and ratio of shares?

_ Free Distribution by T.S. Government 2018-19 _

®



Comparing Quantitiesusing Proportion [ek] _

Theratio of sharescan bewrittenas 8: 9= 2:3 :: 4:3
I#—I

Product of  Product of
antecedents consequents

Two smpleratiosare expressed in theform of singleratio astheratio of product of antecedents
to product of consequentsand we call it Compound ratio of the giventwo simpleratiosi.e.
ratiosare compounded by multiplying together thefractionswhich denotethem.

a:bandc: dareany tworatios, then their compoundratiois %x% = % i.e.ac: bd.

Try These

1. Find the compound ratiosof thefollowing.
@3:4and2:3 (b)4:5and4:5 (©05:7and2:9

2.  Giveexamplesof compoundratiofromdaily life.

Per centage:

Congder thefollowing example.

® M. K. Nagar high school students decided to sell tickets of acharity show. ClassV1I1 students ®
have 300 ticketsto sell and class V11 students have 250 tickets to sell. One hour before the
show, eighth class students sold 225 tickets and seventh class students sold 200 tickets.

Which classstudentswere closer to thegoal of selling al their tickets?

Tofigure out which class studentswere closer to their goal, you may try to comparetheratios
225:300 and 200:250. For eighth classstudentstheratio is 3:4 and for seventh classstudentsthe
ratiois4:5. Do you compare and say? It isdifficult to have ameaningful comparison, hencewe
can't say directly, we need to have equivalent ratios of both which can be compared.

Oneway to compare quantitiesisto changetheminto percentages.

A per centage (%) comparesanumber to 100. Theword per cent means“ per every hundred”

100
or “out of every hundred”. 100% = —— . Itisa so afraction with denominator 100.

100
Percent f ticketssold by eighth class studentsi —Exﬁ‘ﬁ—ﬁw
centage of ticketssold by eighth classstudentsis = X755 = 755 =75%

4 100 80
Percentage of tickets sold by seventh class students= 5 x 100 100 - 80%
From thiswe understand that seventh class studentswere closer to thegoal of selling al their
tickets.
Percentageisnumber of partsout of 100. So the denominator isto be made 100 for which we

aremultiplying both numerator and denominator with 100.
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We can use percentage asacommon scale.

Intheintroductory part, we compared the number of votes polled to Snigdhaand Siri by ratio.
We can comparethe same by percentagesal so.

Thevotespolledto Snigdhaare || BY other method

24 out of 40 or 3 out of 5inthe Out of 40 votes, number of votesfor Snigdhaare 24.

smplifiedform. So out of 100 votes, number of votes polled to Snigdha

So percentage of votes are _ 24 %100 = 60

3 40

—x100% = 60%

5 Out of 100 votes 60 are for her, so percentage of her
votes = 60%

Sinceall the studentsvoted,

Percentage of votesfor Snigdha+ percentage of votesfor Siri = 100%
60% + percentage of votesfor Siri = 100%

Thus percentage of votesfor Siri = 100% —60% = 40%

5.2  Finding the increase or decrease percent

@ Congder thefollowing situation. @
@ Classsizeshaveincreased by 10%.
@ House priceshavedropped by 12%.
e CO, emissionsneed tofall by 25% by the year 2020.

Changesin quantities are often expressed asapercentage of the original quantity.

Therearetwo different methodswhich can be used to solveincrease or decreasein percentage
problems. L et usseethefollowing examplesto understand this.

(1) A salesmanager asked histeam to increasethe salesby 35% over previous
month’ssaleswhich was < 98,700. What isthetarget sales?

Salesin the previous month =3 98,700. Unitary method.

35 .
35% of ¥ 98,700 = — X 98,700 35% increase means,
24 I 100 increased to X 135.

= ¥ 34545 o
Target sdlesfor themonth How much % 98,700 will increaseto?
=3 98,700 + 34,545 135
’ ' Increased =¥ —x98,700
~% 1, 33,245, 1SR RN G

=% 1,33,245.

Decrease percentagein pricewould imply the actual decreasefollowed by itssubtraction
fromtheorigina price. Let usconsider oneexampleto understand this.
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Theoriginal priceof shoesis ¥ 550. They arefor salewith areduction of 10%. What isthenew

saleprice of the shoes? )
Priceof shoes = ¥ 550. Unitary met.hod:
Reduction = 10% of Z 550 10%reduction means
10 < 100 reduced (decreased) to X 90
=100 550 =% 55. Ho much decrease of 550
New price = origina price—reduction 90
P anap new sale price= —— %550 =% 495

=¥ 550 -3 55 =T 495, 100

Think, Discussand Write

1.

would bethedecreasein percent?

By what percent isZ 2000 |essthan< 240071 sit the same asthe percent by which 2400
ismorethan< 20007?

o ~ D

Exercise- 5.1 ®

Findtheratio of thefollowing

(i)  Smitaworksinofficefor 6 hoursand Kga worksfor 8 hoursin her office. Findthe
ratio of their working hours.

(i)  Onepot contains8litreof milk whileother contains 750 milliliter.
(i) speedof acycleis 15km/h and speed of the scooter is30km/h.
If thecompound ratio of 5:8 and 3:7is45:x. Find thevalue of x.

If thecompound ratio of 7:5and 8:x i1s84:60. Find x.
Thecompoundratio of 3:4 andtheinverseratio of 4:5is45:x. Find x.

Inaprimary school there shall be 3 teachers to 60 students. If there are 400 students
enrolledintheschool, how many teachersshould bethere inthe school inthe sameratio?

Inthegivenfigure, ABCisatriangle. Writedl possibleratiosby A
taking measuresof Sdespair wise.

(Hint : Ratioof AB: BC=8:6)

8cm 10cm

B 6aom c
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7. If 9 out of 24 students scored bel ow 75% marksin atest. Find theratio of student scored
below 75% marksto the student scored 75% and above marks.

8. Findtheratio of number of vowd sintheword’ MISSISSIPPI’ to thenumber of consonants
inthesmplest form.

9. Rgendraand Rehanaown abusiness. Rehanareceives25% of the profit in each month. If
Rehanareceived ¥ 2080 in particular month , what isthetotal profit inthat month ?

10. Intriangle ABC, AB =22 cm, BC=15cmand AC = 2.3 cm. In triangle XY Z,
XY =44cm,YZ=3cmand XZ=4.6cm. FindtheratioAB : XY,BC:YZ,AC: XZ.
Arethelengthsof corresponding sidesof AABC and AXY Z arein proportion?

[Hint: Any twotrianglesaresaid to bein proportion, if their corresponding Sdesareinthe
sameratio]

11.  Madhuri went to a super market. The price changes are asfollows. The price of rice
reduced by 5% jam and fruits reduced by 8% and oil and dal increased by 10%. Help
Madhuri tofind the changed pricesinthegiventable.

Item Origind pricelkg Changed price
Rice I 30
® Jm % 100 ®
Apples 3 280
ol T 120
Dd 3 80

12. Therewere 2075 membersenrolledinthe club during last year. Thisyear enrolment is
decreased by 4% .
(a) Find thedecreasein enrolment.
(b) How many members areenrolled during thisyear?

13. Afarmer obtained ayielding of 1720 bagsof cotton last year. Thisyear she expectsher
crop to be 20% more. How many bags of cotton does she expect thisyear?

14. PointsPand Q arebothintheline segment AB and on the same side of itsmidpoint. P
dividesAB intheratio2: 3,and QdividesAB intheratio 3: 4. If PQ=2, thenfind the
length of theline segment AB.

5.3 Finding discounts

In big shopsand super marketswe see pricetagsof thearticles. Do you know what do we call
them?Thisiscalled marked price(M.P.) of thearticle. Pricesof theitemsaremarked according
tothepricelist quoted by thefactory whichiscaled List priceor catalogueprice. or marked
price
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Ravi went to shop to buy abook. Printed price of the book is 80. But shop owner gavehima
discount of 15%. How much amount has Ravi paid to buy the book?

Inour daily lifewe come acrossso many situationswhereweare given apricediscount on
thearticles.

Pricediscount isalso called Rebate. Itisgiven on marked priceor List Price.

Now intheabove example Ravi wasgiven 15% discount. Printed priceis 80. Then thediscount
15
will be 100 x80=% 12. So the amount he hasto pay is¥ 80-3 12=3 68.

L et usseefew moreexamples.

Examplel A cycleismarked at ¥ 3600 and sold for ¥ 3312. What is the discount and
discount percentage ?

Solution: Discount = marked price—sale price

=3 3600 - ¥ 3312 = X 288

Sincediscount iscal culated on marked price. For
calculating the discount percentageweuse M.P.
asthe base.

On marked priceof I 3600, the discount isT 288

On marked priceof ¥ 100, how muchwill the discount be?

8 x100 = 8%
3600

Discount percent =

We can dso find discount when discount percent isgiven.

Example2  The marked price of aceiling fanis I 1600 and the shop keeper allows a
discount of 6% onit. Finditssdlling price.

Solution:
Rajusolvedit likethis. Lathasolveditinadifferent way.
Discount = 6% of ¥ 1600 6% decrease means
= % x1600 =396 < 100 decreased toX 94
Sdlling Price = Marked price—discount S0 1600 decreased t0?
=% 1600—% 96 SSlingprice= %xlsoo =%1504

=% 1504.
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Marked pricein X Discount % | Sdlling pricein ¥
450 7%

560 9%

250 5%

15000 15%

Example: 3  Neelimawent to ashop to buy adress. Marked price of thedressis ¥ 1000.

Shop owner gave a discount of 20% and then 5%. Find the single discount
equivalent to these two successive discounts.

Solution: Marked price of thearticle=3 1000.

Percentage of first discount = 20%

First Discount = 20% of 1000

20
= —x1000 =
100 < 200

Priceafter first discount =3 1000—- 200

=3 800.
Percentage of second discount = 5%
Second discount = 5% of I 800

5
= —x800 =
100 <40

20% discount means3 100is
decreased to ¥ 80.

5% discount meansT 100is

decreased to ¥ 95.
0 Netsdlingprice
- 1000 X 2 xﬁ
100 100

=X 760

Price after second discount =% 800 -3 40 =% 760.

Net selling price =X 760.

®
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Singlediscount equivalent to given discounts= ¥ 1000—3 760 = 240.
For ¥ 1000 the discount amountis I 240

240
. . o 2AR o0
Percentage of discount given at atime 18 o0 100 =24%

What do you observe?|sthe given singlediscount percentageisequivaent to
the percentage of two given successivediscounts.

Think, Discussand Write

Preeti went to ashop to buy adress. Itsmarked priceis 2500. Shop owner gave 5% discount
onit. On further insistence, he gave 3% more discount. What will be thefinal discount she
obtained?Will it beequal to asinglediscount of 8%?Think, discusswith your friendsand write
itinyour note book.

5.4 Estimation in percentages

Your bill inashopis 477.80 and the shop keeper givesadiscount of 15%. How would you
@ estimate the amount to be paid? ®

Round off thebhill tothe nearest tens 477.80 are rounded off to< 480. Thenfind 10% of
thisamount. Itis3T 48. Takehalf of this. ItisT 24. Sodiscount amountisT 48+324=372.
Amount to be paid approximately around ¥ 410.

.- Try These

()  Estimate20% of ¥ 357.30 (i) Estimate 15% of I 375.50

55 Profit and Loss

Pricesrelated to buying and sdlling (Profit and L 0ss)

Observethefollowing Stuations.

. Sitabought achair for ¥ 750 and sold it for I 900.

. Mary bought 10g of goldfor I 25000in last year and sold it for I 30,000inthis
year.

. Rahim bought abicyclefor I 1600 and next year hesoldit for ¥ 1400.

. Anithapurchased acar for ¥ 4.8lakhand solditfor I 4.1 lakh after 2 years.

. Hari purchased ahousefor ¥ 91akh and incurred an expenditureof ¥ 1lakhforits
repairs. Hesold it for ¥ 10.7 lakh.
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Inthefirgt four examplesprofit or lossisknown by finding the difference between cost priceand
slingprice.

Butinthelast example, what isthe profit obtained by Hari?1sit ¥ 1.7 lakh? Obviousy not. He
incurred some additional expenditureonit before salling. What do we call such expenditures?

Sometimestheshop keeper hasto spend on additiona expensesliketransportation, maintenance,
labour, repair, commission, rent of godown etc. in addition to the price paid to buy anarticle.
Such additional expenses are called over head expenses and are to be added to the Cost
price. Profit or lossisaways cal culated on thisresultant cost price.

Think, Discussand Write

What happensif cost price= sdlling price. Doweget any such situationsin our daily life?
Itiseasy tofind profit % or loss % in the above situations. But it will be more meaningful if we

expressthem in percentages. Profit % isan example of increase per cent of cost price and
loss % isan exampleof decrease percent of cost price.

L et ussee someexamples.

® Example4  Radhikadealswith second-hand goods. She bought asecond hand refrigerator ®
for ¥ 5000. She spends < 100 on transportation and I 500 on itsrepair. She
sdlIstherefrigerator for X 7000.

Find (i) thetotal cost priceof therefrigerator (ii) profit or loss percent.
Solution: (i)  Total cost price= purchasing pricet+ transportation charges+ repair charges
= ¥ (5000 + 100 + 500) =% 5600
So thetotal cost priceis I 5600.

() Sellingpriceis ¥ 7000. Here Selling price > cost price, so thereisa
profit.

Profit = selling price— cost price =< 7000 —< 5600 =< 1400.
On cost price of ¥ 5600 profitis I 1400
If cost priceis % 100, profit will be?

1400
i = x100 =250
Profit percent 5600 25%

Example’5  Vinay bought aflat for ¥ 4,50,000. He spent ¥ 10,000 on its paintings and
repair. Thenhesoldit for ¥ 4,25,500. Find hisgain or lossand al so itspercent.

Solution: Total cost price= purchasing pricet repair charges.
=% (4,50,000 + 10,000) =¥ 4,60,000.
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Sdlling priceis 4,25,500. Herewe can observe Selling price < cost price. So
thereisaloss.

Loss = cost price—selling price
= ¥ 4,60,000 —X 4,25,500 =¥ 34,500.

For cost priceof % 4,60, 00010ssis 34,500 if itscost priceisT 100 what will
theloss percentage be?

34,500
4,60,000
Example6  Venkannapurchased 50 dozen bananasfor I 1250. Heincurred transportation

chargesof < 250. He could not sell five dozen bananas asthey were spoiled.
He sold theremaining bananasat % 35 for each dozen. Will heget aprofitor a
loss? Find profit or [oss percent.

L oss percent = x100 =7.5%

Solution: Total cost price = Cost price of bananas + Transportation charges
=3 1250 + ¥ 250 =¥ 1500.

® Number of dozensof bananas sold = Number of dozens purchased —number of ®
dozensrotten

=50-5=45
Selling price=% 35 x45=% 1575
Clearly sdlling price > cost pricesoitisaprofit.
Profit = selling price— cost price =% 1575-% 1500 =X 75
On cost price of I 1500 profitis I 75
On cost priceof ¥ 100 profit will be?

5 x100 = 5%
1500

Profit percent =

Example7  Madik sellstwo tablesfor ¥ 3000 each. He gains 20% on onetableand onthe
other heloses 20%. Find hisgain or |oss percent on the whol e transaction.
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Solution:

For first table For second table

Selling Price= ¥ 3000 Selling price = ¥ 3000

Profit percent = 20% L oss percent = 20%

profit percent means increased percent on || Losspercent meansdecreased percent on cost
cost price price

Selling priceis ¥ 120 when Cost price is || Selling price is ¥ 80 when cost price is
< 100 <100

When sdlling priceis< 3000 what will bethe || Whensdlling priceis 3000 what will bethe
cost price? cost price?

Cost price=% 100 ><3102%0 = ¥ 2500 Cost price= ¥ 100 X% = X 3750

Total cost price on two tables =3 2500 + I 3750 =3 6250
Total selling price on two tables =< 3000 + ¥ 3000 =< 6000.
Since cost price> salling price. Sothereisaloss

Loss = cost price—salling price = 6250 —% 6000 =< 250
On cost priceof ¥ 6250 lossisI 250

Oncost priceof ¥ 100 what will betheloss?

0 _ 4
6250 1 °

Sothereisaloss of 4% on thewholetransaction.

L oss percent = 250 X

Think, Discussand Write

A shop keeper soldtwo TV setsat ¥ 9,900 each. He sold oneat aprofit of 10% and the other
at alossof 10%. Onthewholewhether he getsprofit or loss. If sowhat isits percentage?

5.6 SalesTax/ValueAdded Tax (VAT)

Government collectstaxeson every sale. Thisiscalled VAT. Shop keeperscollect thisfromthe
customersand pay it to the Government. Why does thegovernment chargetaxeslikethis?Do
you know?With thetaxes collected, government does several welfareactivities.
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Sales tax is levied on the sale of movable goods. VAT isimposed on goods only and not
services and it has replaced salestax. The percent of VAT isdifferent for different items. In
general, on the essential commodities, there is an exemption from VAT, 1% on bullion and
preciousstones, 5% on industrial inputsand capital goods and items of mass consumption.
For al other items it is 14.5%. ( Ratesin 2012 fixed by Government of India).

VAT is charged onthe Selling Price of anitemand will be includedinthebill. VAT isanincrease
percent of selling price. Observethefollowing VAT added bill.

Ganapati went to amedical shop to buy medicinesfor his mother. The shop keeper gave
the bill which appearslikethis. Bill amount was< 372.18. It contains 5% VAT.
(i) Findthe bill amount before VAT was added.

Tax Invoice No. : 2012?7301549007214 Date : 15-09-2012 20:48:31

Name : Ganpathi Age: 35 Gender: M Doc: Dr. Aiman Do.Reg. No. :

Cus.|D:20121301549000617 Add: Sainathpura)

S. Product Mfgr Sch Batch Exp. MRP. Rate Qty Amount
1 BETATROP TAB SUN H BSK4198 12-14 59 59 & 318.60
2. ECOSPRIN 150 MG TAB USV H 04004652 0514  0.4242857 038 42 16.04
@ 3. LASIX40MGTAB AVENTIS H 0212016 0316 044733334 040 15 6.04 @

4. ELDERVIT PLUS CAD ELDER C  SE0022008 08-13 23333333 210 15 315

Amount saved : 41.35 VAT ON % 354.45 @ 5% =17.72 Total : 372.18
Rounded Total : 372.00

From the bill copy it is clear that the actual bill amount =3 354.45 Vat @ 5% =317.72

Example:8 Thecost of apair of shoesisI 450. The salestax charged was 6%. Find the
bill amount.

Solution: On¥ 100 the salestax paid is< 6.

On< 450 the tax to be paid is?
Sdestax paid =% —O_x 450 =T 27,
100

Bill amount = Cost of item + salestax = T 450 +3 27 =3 477.

5.7 Goods and Service Tax (GST)

Itisasingleindirect tax on the supply of goodsand services. It wasintroduced in July
2017 by abolishing avariety of taxessuch assalestax and excise prevailedin India. Under GST,
tax isimposed on the basis of value addition at each stage of the movement of goods and
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services. Different dlabs of tax rates such as 3%, 5%, 12%, 18% and 28% are imposed on

amost all thegoodsand services. Thisdab issamethroughout the country. In prescribed dabs

50% goesto central government and 50% goesto state government.

Example:9 Vigneshwent togenerd storeto buy sogpitemsfor hisfamily. Theshop keeper gave
thebill which appearslikethis. Bill amount was 2200. It contains 18% GST.
Find thebill amount before GST wasadded and Also find CGST and SGST
shareamount in GST?

Name of Item Quantity Rate Per Amount ()
Soap 100 20 2000
Surf Packets 2 100 200
TOTAL 2200
Solution:
Bill amountincluding GST =% 2200
Vaueof GST inthebill amount = 18%

18
= 2200xﬁ = ¥ 39
Total Bill amount before GST = 2200 — ¥ 396 = ¥ 1804
The percentage of CGST, in GST =50%
The percentage of SGST, in GST =50%

) 50
Thevaueof CGST, in GST amount = 396><m =3 198

I > 50
Similarly thevalue of SGST in GST = B%XE =% 198

Example: 10 Thecost of apair of shoesisT1000. TheGST charged was5%. Find thebill
amount.
Solution: On ¥ 100the GST paidis 5.

On% 1000 thetax to be paid is?

GST tax paid = T—x1000 =% 50
100

Bill amount = Cost of item + GST =31000 + 350 =3 1050.

Exercise- 5.2

1. Intheyear 2012, it wasestimated that therewere 36.4 crore Internet usersworldwide. In
the next ten years, that number will beincreased by 125%. Estimatethe number of Internet
usersworldwidein 2022.

2. Aownerincreasestherent of hishouse by 5% at theend of each year. If currently itsrent
is T 2500 per month, how much will betherent after 2 years?
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3. OnMonday, thevalue of acompany’sshareswas X 7.50. The priceincreased by 6% on
Tuesday, decreased by 1.5% on Wednesday, and decreased by 2% on Thursday. Find
the value of each share when trade opened on Friday.

4.  Withmost of the Xerox machines, you can reduce or enlargeyour original by enteringa
percentagefor the copy. Reshmawanted to enlargea2 cm by 4 cm drawing. She set the
Xerox machinefor 150% and copied her drawing. What will be the dimensions of the
copy of thedrawing be?

5. Theprinted price of abook is¥ 150. And discount is15%. Find the actual amount to be
paid.

6. Themarked priceof angiftitemis ¥ 176 and soldit for I 165. Find thediscount percent.

7. A shop keeper purchased 200 bulbsfor % 10 each. However 5 bulbswerefused and put
theminto scrap. Theremainingweresold at ¥ 12 each. Find the gain or |oss percent.

8.  Completethefollowing tablewith appropriate entries (Wherever possible)

S.No| Cost Pricel Expenses | Selling Profit| Loss Profit Loss
(C.P) Price(S.P) Percentagg Percentage
® 1 [T 70| T 50 80 ®
2 | ¥ 4500 [ ¥ 500 31,000
3 < 46,000 < 4000 < 60,000
4 I 300 ¥ 50 12%
5 T 330 T 20 ? 10%

9. Atablewassoldfor ¥ 2,142 atagainof 5%. Atwhat priceshould itbe sold togain 10%.

10. Gopi soldawatchto Ibrahimat 12% gain and Ibrahim sold it to John at aloss of 5%. If
John paid ¥ 1,330, then find how much did Gopi sold it?

11. Madhu and Kavitha purchased a new house for % 3,20,000. Due to some economic
problemsthey sold the housefor < 2, 80,000.
Find (&) Thelossincurred (b) theloss percentage.

12. A pre-owned car show-room owner bought asecond hand car for % 1,50,000. He spent
< 20,000 on repairsand painting, then sold it for I 2,00,000. Find whether he gets profit
or loss. If so, what percent?

13. Ldithatook aparcel fromahotel to celebrate her birthday with her friends. It washilled
with¥ 1,450 including 5% VAT. Lalithaasked for some discount, the hotel owner gave

8% discount on the bill amount. Now find the actual amount that lalithahasto pay to the
hotel owner
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14. If GST isincludedintheprice, find theactual priceof each of thefollowing.

S. No.| Item GST% | Bill amount(in) Origind Price(in%)
@ Diamond 3% ¥ 10,300
(i) Pressurecooker |  12% I 3,360
(i) Face powder 28% I 256

15. A Cdlphone Compnay fixed the price of acellphoneasI 4500. A dealer purchased acell
phone onwhich he paid 12% GST. additionally. How much did thedealer paid asGST?
What isthe purchase price of Cellphone?

16. A Super-Bazar pricesaniteminrupeesand paise so that when 4% salestax isadded, no
rounding isnecessary becausetheresultisexactly in‘n’ rupees, where‘n’ isapositive
integer. Findthesmallestvalueof ‘n’.

5.9 Compound interest

Interest isthe money paid by bank or post officewhen money isdeposited withthem. Alsoitis
paid by the borrower to the person or organisation that lent money. Interest isthe extraamount
paid on principal amount with ayear marked percent.

But how do we cal culate thisinterest? When theinterest iscal culated uniformly ontheorigina
principal throughout the loan period, what do you call such interest calculation?Yes! Itis
called simpleinterest. Itisaso anincrease percent on the Principal . L et us seean exampleto
understand this.

Example1l A sumof ¥ 2500isborrowed at arate of 12% per annum for 3 years. Find the
simpleinterest on thissum and also theamount to be paid at the end of 3 years.
Solution: HereP= X 2500, T = 3years, R=12%
_PTR

As =—
100

_ 2500%3x12
100

Interest for 3 years =3 900.
Amount to bepaid at theend of 3 years= Principal + Interest
=3 2500 + ¥ 900 =¥ 3400.
PxTxR _ @+Tij

We seethat Amount = Principal + Interest = P+ T P

100

R
When T = 1lyear, Amo ntA:P(1+—j
y ! 100
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gL/ TyThes
ompletethetable
S.No. | Principd (P) | Time(T) Rateof interest | Interest ()= %
in% in years p.a (R)in% in%
1 3000 3 6
2 2 5 50
3 1875 12 675
4 1080 2.5 90

Ramesh borrowed an amount of X100 at the rate of 10% p.a. (per annum) from Sreenu asa
hand loan. After 2 yearshewent to Sreenu to repay hisdebt. Ramesh gave an amount of ¥ 120
and Sreenu said he hasto pay ¥ 1 more. To find out the differencein their cal culations, both of
themdid thelr calculations on apaper asshown below.

Ramesh’smethod Sreenu’smethod
® 1% year | Principa amount 100 | 1%year | Principd amount T 100 ®
Interest @ 10% X 10 Interest @ 10% I 10
Tota amount ] 110 Tota amount < 110
2"year | Principa 2100 | 2™year | Principd 7110
Interest @ 10% I 10 Interest @ 10% I 11
Amount tobepaid| =Principal + Amount to bepaid 3121
attheendof 2" | Intereston at theend of 2™ year
year 1% year +
Interest on
2nd year
=100+10+10
=3120

Thedifferencein thetwo methodsis 1. Why isthereadifferencein both themethods?You can
easily observethat while doing the calculation of interest for 2N year Ramesh took principal
amount as 100 whereasfor doing the same Sreenutook I 110. Wecadll theinterest calcul ated
by Ramesh as Simpleinterest. Do you know what we call theinterest cal culated by Sreenu?In
caseof Sreenu, theinterest iscal culated on amount accumulated till then. It iscalled compound
interest.. So Compound interest allowsyou to earninterest oninterest. Which type of interest
would you prefer and why ?
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5.10 Deducing aformulafor Compound interest

Inthe above example, we observed that Sreenu cal culated compound interest. If itisayear or
two, itiseasy to do thecalculationslikethat. But if we have morethan two years, should we
caculateinthesameway?Isthereashorter way for finding compound interest? L et usconsider
anexampleandtry tofind out.

R
Whent=1year Amount (A)= P (1+ ﬁj with smpleinterest

Let P,=% 10,000 and R = 12% per annum

Sreenu’s method Generalisation of same method.
1% year | Principa Py| 10,000 Principal P,
1+ 12 st R
AmountA; | 10000( ~¥7~5 ] | 17 year | AmountA,l A= Py 1+ﬁ
=
=10000 100
=<3 11,200
nd " nd o — R @
2" year | PrincipalP,| 11,200 2% year | Principa Po=1R) 1+ﬁ
12 R
AmountA,| 11200| 1+— AmountA, [ A, =P,| 1+—
100 100
(1500 1750
= — = 1+— || 1+—
11200[100] P 200 100
2
= 312,544 = l[“i)
100
R n
Proceeding inthisway theamount at theend of ‘n’ yearswill beA = P1(1+ E)

n
Thusthe amount on compound interest A= P[1+ %)

But by using thisweget only theamount tobepaid at theend of ‘ n" years. How doweget compound
interest?Yesitissosmple. Fromthefina amount subtract principa to get compound interest.

n
0Cl= P[1+ij -p
100

Sowhat isthedifference between s mpleinterest and compoundinterest? Simpleinterest remains
thesameevery year . But compound interest increasesover time.
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Example: 12 What will betheamount and compound interest, if ¥5000is invested at 8% per
annum 2 years?
Solution: P=5000; R=8% and n=2years

n
A =P (1+ i)
100

2
= 5000(1+ ij
100
= 5000 x @X@— 35832
- 100 100 '
Interest earned =Amount —Principal
=3 5832 -3 5000
=3 832
DoThese

~ 1.  How muchcompoundinterest isearned by investing ¥ 20 000 for 6 yearsat
® 5% per annum compounded annually. ? ®

2. Find compound interest on ¥ 12600 for 2 years at 10% per annum
compounded annually.

5.11 Interest compounded annually or Half yearly (Semi Annually)

You may observethat in the previous problemsweare using theword * compounded’ annually.
Doesit have any significance?Yes, it has. Becausewe can a so haveinterest rates compounded
half yearly or quarterly.

Wheninterest isnot compounded annually what dowecall thetime period after whichinterestis
addedto principd ?Itiscaled Conver son period. Wheninterest iscompounded half yearly, there
aretwo conversion periodsinayear each after 6 months. In such acase, theinterest will behaf of
theannua rateand the number of timesthat interestiscompounded istwicethe number of years.

Example:13 Calculate Compound interest on ¥ 1000 over aperiod of 1 year at 10% per
annumif interestiscompounded half yearly.

Solution: Asinterestiscompounded half yearly, sotherewill be2 conversionperiodsina
year.

Son=2

1
Rate of interest for 6 monthsrate= 2 x10% = 5%
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n
A= P[1+ij
100

2
A= 1000( 1+ |
100

1000 25’
100

3 1102.50
Compound interest = A —P=1102.50 - 1000 = 102.50

Do These

Find the number of conversiontimestheinterest iscompounded and ratefor each

1
1. Asumtakenfor 15 yearsat 8% per annum iscompounded half yearly.

2.  Asumtakenfor 2 yearsat 4% per annum compounded half yearly.

Think, Discussand Write

W=
What will happenif interest iscompounded quarterly?How many conversion periodswill bethere?
What about the quarter year rate- how muchwill it beof theannua rate? Discusswithyour friends.

1
Example:14 What amount is to be repaid on aloan of ¥ 12000 for 15 year at 10% per
annumif interestiscompounded half yearly.

Solution: Asinterest iscompounded half yearly, sonumber of conversion periods in
1
15 years is 3,S0 n=3
1
ratefor half year = 2 x10% = 5%
n
A= P[1+ ij
100
53
A= 12000(1+—j
100
- 12000 25’
- 100
= ¥ 13891.50

Compound interet = A-P
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= 13891.50 — 12000
= 31891.50

1
Example:15 Yadaiahfor hisfamily needsborrowed3 5120 a 125 % per annum compounded

annually. How much amount he hasto pay to clear the debt at the end of two
year ninemonths? Alsofind total how much interest he has paid?
Solution: Reshmatried to solvethisproblemlikethis

9 3
Shefirst converted thetimeinyears. 2 year 9 months= ZE year = ZZ years
3
. N 25)%
Shetried to substitute thisintheknown formula A =5120 (1 + ﬁj

Now shewas stuck. She asked her teacher, how would shefind apower which

isfractiona?

Theteacher gave her ahint. First find theamount for thewhole part. Then use
3

thisasprincipal to get smpleinterest for 7 year

n
o A= P[1+ i]
100

A —5120(1+§j2
a 200

- 5120 22
4 200
= ¥ 6480

Interest for remaining 9 months = 6480 xé ><§ ><i =3 607.50.
2 4 100

So Yadaiah hasto pay at theend of 2 year 9 months
= 6480+ 607.50 =% 7087.50

So total compound interest = 7087.50— 5120 = ¥ 1967.50
5.12 Application of Compound Interest formula

Where do we usethiscompound interest formula? Not only for calculating interest, but it can
also beusedindifferent cases. For example,

. Increase (or decrease) in population

. Thegrowth of bacteriaif therate of growthisknown

. Thevaueof anitem, if itspriceincreases (or decreases) intheintermediate years.
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Example:16 Thepopulationof avillageis6250. Itisfoundthat therateof increasein population
is 8% per annum. Find the popul ation after 2 years.
Solution: Here P= 6250 R=8% T =2years

n
Population after 2 yearsA = P(1+ ij
100

2
A= 6250(1+—8 j
100

= 6250 [@j 2
100
= 7290
Example:17 A rubber ball isdropped from acertain height. It isfound to rebounce only
90% of itspreviousheight. If itisdropped from thetop of a25m tall building, to
what height would it raise after bouncing on the ground two times.
Solution: Theball risesto aheight of 90% at thefirst bounce. So at each bouncetheloss
inheightis10%
® So taking R = -10% the problem can be solved. ®
P=25mandn=2
Theheight towhichit raisesafter bouncing two timeson theground

n
A:P(1+i]
100
2
10]
= 25/1-—
4 25[ 100

\ 25[2)2
Y 100

= 20.25m

Exercise - 5.3

= IL—*—-"—‘.

1.  Sudhakar borrows3 15000 from abank to renovate hishouse. He borrowsthe money at
9% p.a. smpleinterest over 8 years. What are hismonthly repayments?

2. ATV wasbought at apriceof ¥ 21000.After 1year thevaueof the TV wasdepreciated
by 5% (Depreciation meansreduction of thevaue dueto use and age of theitem). Find

thevalueof the TV after 1year.
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3.  Find the amount and the compound interest on ¥ 8000 at 5% per annum, for 2 years

compounded annudly.

4.  Findtheamount and the compound interest on< 6500 for 2 years, compounded annually,
therateof interest being 5% per annum during thefirst year and 6% per annum during the
second year.

5. Prathibhaborrows3 47000 from afinance company to buy her first car. Therateof smple
interest is 17% and she borrowsthe money over a5 year period. Find: (@) How much
amount Prathibhashould repay thefinance company at theend of fiveyears. (b) her equa
monthly repayments.

6.  Thepopulation of Hyderabad was 68,09,000intheyear 2011. If it increases at therate of
4.7% per annum. What will be the popul ation at the end of theyear 2015.

7. Find Compound interest paid whenasum of ¥ 10000isinvested for 1 year and 3 months
a 85 % per annum compounded annually.

8.  Ariftook aloan of ¥80,000fromabank. If therateof interestis10% per annum, findthe
differencein amounts hewould be paying after 1% years, if theinterest iscompounded

@ annually and compounded half yearly. ®

9. | borrowed ¥ 12000 from Prasad at 6% per annum simple interest for 2 years. Had
| borrowed thissumat 6% per annum compounded annually, what extraamount would
| haveto pay?

10. Inalaboratory the count of bacteriain acertain experiment wasincreasing at therate of
2.5% per hour. Find the bacteriaat theend of 2 hoursif the count wasinitially 5, 06,000

11. Kamalaborrowed I 26400 from abank to buy a scooter at arate of 15% per annum
compounded yearly. What amount will she pay at theend of 2 yearsand 4 monthsto clear
theloan?

12.  Bharathi borrowsanamount of I 12500 at 12% per annumfor 3 yearsat asmpleinterest
and Madhuri  borrows the same amount for the same time period at 10% per annum,
compounded annually. Who pays moreinterest and by how much?

13.  Machinery worth¥ 10000 depreciated by 5%. Find itsvalue after 1 year.

14.. Findthepopulation of acity after 2 yearswhichisat present 12 1akh, if therate of increase
is4%.

15. Caculate compound interest on ¥ 1000 over aperiod of 1 year at 10% per annum, if
interest iscompounded quarterly?
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What we have discussed

L)
24
I J'.‘ ‘}!ﬁ’ 5
TeZ > 1. Twosimpleraiosareexpressed likeasingleratio astheratio of product of
antecedentsto product of consequentsand wecall it Compund ratio of the

giventwosmpleratios. aband c.dareany tworétios, thentheir compound
ratiois 2x < = 2 j e achd.
2. A percentage (%) compares anumber to 100. The word percent means

100
“per every hundred” or “out of every hundred”. 100% = 100 itisasoa

fraction with denominator 100.
3.  Discountisadecrease percent of marked price.

Pricereduction is called Rebate or discount. It is calculated on marked
priceor List Price.

4.  Profit or lossisalways calculated on cost price. Profit isan example of
increase percent of cost price and lossisan example of decrease percent

of cost price.
5. VAT will becharged onthe Sdlling Price of anitemandwill beincludedin
thebill.

VAT isanincrease percent on Selling Price.

6. Simpleinterestisanincreasepercent onthePrincipal

i : PxT xR
7.  Simpleinterest (1) = 100

R = Rateof interest.

where P= principal T = Timeinyears

Oy _ PxTxR 1+TXR
8. Amount=Principal + Interest=P + 100 =P 100

9.  Compount interest allowsyouto earninterest oninterest.
. _ _ R Y
10. Amountattheendof ‘n’ yearsusmgcompoundmterastlsA:P(l+ ﬁj

11. Thetimeperiod after whichinterestisadded to principd iscalled conversion
period. Wheninterest iscompounded half yearly, therearetwo conversion
periodsin ayear, each after 6 months. Insuch acase, half year ratewill be
half of theannual rate.
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Doyou Know?

Inancient Greece, artistsand architectsbelieved there
was a particular rectangular shape that looked very
pleasing to the eye. For rectangles of this shape, the
ratio of long sideto the short sideisroughly 1.615:1.
Thisratio isvery closeto what isknown as Golden
ratio. Thefamous Greek templethe Parthenon, made | #%#
entirely of white marblein the 5th century B.C. was
built according to the Golden Ratio. The Tgg Mahal in
Indiaisalso an exampleof architecurefor Golden
ratio.

Addition of Equal Ratios

: 1234 100
1. Whatisthesum of 5468 ,200’?
canweadd likethis?
1_-2_3_4_ _-100 _ 1+2+3+4+...+100
2 4 6 8 77 200 2+4+6+8+....+200
_ 5050 _ 1
2x5050 2
If PL_Po_Ps_  _Pothen LT Pa¥P* ¥ Dy Py
G 9 9 d, QtQy*+Q;+.....+q, ¢
a__C; a'-I-b:C-I_d
2. b= iff b g (b,d >0)
l:§|ff 1+2:3+6
2 6 2 6

® |



Chapter

Square Roots and Cube Roots

6.0 Introduction

L et usmake square shapesusing unit squares.
Observethe number of unit squares used.

A unitsquareisasquarewhosesideis1 unit

S.No. Figure Lengthof thesideinunits | No.of unit squaresused
1 [] 1 1
2 2 4
® 3 3 9

Similarly make next two squares.

Can you guess how many total unit squaresarerequired for making asquarewhosesideis6

units?

From the above observationswe could make square shapeswith 1, 4, 9, 16, 25 ... unit squares.
Thenumbers1,4,9, 16, 25, ... can be expressed as
1=1x1=12
4=2x2=2?

m=nxn= n> wherem, nareintegers.
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Observe the pattern of

factors in each case




You might have observed in the given pattern that the numbers are expressed asthe product of
two equal factors. Such numbersarecalled perfect squares.

Observethefollowing perfect square numbers

Ex: () 9= 3x3 (i) 49= 7x7 (ili) 1.44= 1.2x1.2
l iv) 225=15x15 9.3,3 o4 22
(v) 225=15x1. M6~ 273 M) 1525735 35

Incase (i) and (ii) we have noticed the perfect square numbers 9 and 49 areintegers. The
genera form of such perfect squarenumbersism=n x n(where mand nareintegers).

Incase(iii), (iv) and (v), (vi) the perfect square numbersare not integers. Hence, they arenot
sguare numbers.

If aninteger ‘m’ isexpressed asn®wherenisaninteger then‘m’ isasguarenumber or ‘m’ isa
squareof ‘n’.

Perfect square: A rational number that isequal to the square of another rational number.
Squarenumber : Aninteger that isasguare of another integer. Thus

“All square numbersare perfect squares’ but al perfect squares may not be square numbers.

Ex: 2.25isaperfect square number becauseit can beexpressed as2.25 = (1.5)2 =15x15it
) isnot square of aninteger. Therefore, it isnot asguare number. )

Is42 asquare number?

Weknow that 62 = 36 and 72 = 49, if 42 isasquare number it must bethe square of aninteger.
Which should be between 6 and 7. But thereisno such integer between6and 7.

Therefore42isnot asquarenumber.
Observetheperfect squaresinthegiventable

@ 2 3 @ 5 6 7 8 | (@ | 10
11 12 | 13 | 14 15 17 | 18 | 19 | 20
21 2 | 23 | 24 |@® | 2% 27 | 28 | 29 | 30
31 | 32 | 338 | 3 | 3 37 | 38 |39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 50
51 | 52 | 53 | 54 | 55 |5 | 57 |58 |59 | 60
61 | 62 | 63 | &) | 65 | 66 | 67 | 68 | 69 | 70
71 | 72 | 3| 74 |75 |76 | 77 | 78 |79 | 80
82 | 83 | 8 |8 |8 | 8 |8 |8 | %
94

% | 9% 97 | 98 | 99

Arethereany other square numbersthat exist other than the numbersshowninthetable.
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Do This:

2. Is56 aperfect square? Givereasons?

‘1 1. Findtheperfect squaresbetween (i) 100and 150 (ii) 150 and 200

6.1 Propertiesof square numbers:

Observeandfill thefollowing table.

Number | Square Number | Square Number | Square
1 1 1 121 21 441
2 4 12 144 22 |
3 9 13 | ... 23 529
4 16 14 9 [ | ... 576
5 25 15 225 25 625
6 | 16 | e | e |
7 49 17 289 | | s |
8 64 18 324 | | s | e

........ 81 19 361
10 100 20 400 | | e | e

Observethedigitsinthe unitsplace of the square numbersin the abovetable. Do you observeal
these numbersend with 0O, 1, 4, 5, 6 or 9 at units place, none of theseend with 2, 3, 7 or 8 at
unitsplace. “ That isthenumbersthat have 2, 3, 7 or 8inthe unitsplaceare not perfect squares.”

Canwesay that all numbersendwith 0, 1,4, 5, 6 or 9, at unit place are square numbers? Think
about it.

A U2 |Try These:

1.  Guessand give reason which of the following numbers are perfect
sguares. Verify from theabovetable.

(i) 84 (i) 108 (i) 271

(iv) 240 (v) 529

Writethesguaresof 1, 9,11, 19, 21

Haveyou noticed any rel ationship between the unitsdigit of numbersand their squares?
Itisobservedthat if anumber has1 or 9inthe unitsplace, thentheunitsdigitinitssquare number
isonly 1.

If anumber has4 or 6 intheunitsplace, thentheunitsdigitinitssquareis aways6
Similarly, explorethe unitsdigit of squaresof numbersendingwith0,2,3,5, 7 and 8.
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/{1 Whichof thefollowing haveoneinitsunitsplace?
() 126° (i) 179> (i) 2812  (iv) 3632
2. Whichof thefollowing have 6intheunits place?
(i) 126% (i) 228%  (jii) 324> (iv) 363

Think, Discussand Write: q% %

Vashnavi claimsthat the square of even numbersare even and that of odd are odd. DS y;a égree
with her? Judtify.
Observeand completethetable:
Numbers No.of digitsin itssquare
(Minimum) (Maximum)
1-9 1 2
® 10-99 | ... 4 ®
100-999 50\ A -
1009-9999 7 8
ndigts | ...

j 2 . | Try These:

1.  Guess, How many digitsarethereinthe squaresof
(i) 72 (ii) 103 (iii) 1000

2. 0 10 20 30

S— t > Number

A

Corresponding squares

v

= ’4‘80’ gk
27 liesbetween 20 and 30
272 lies between 20% and 30>
Now find what would be 272 from thefollowi ng perfect squares.
(i)329 (ii) 525 (iii) 529 (iv) 729
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6.2. Interesting patternsin square:

1.  Observethefollowing pattern and complete.

—t—
1=12 143 =4 =22 1+3+5=9=3? 143+5+7 =16= 42
1=1= 12
1+3=4= 2

1+3+5=9= 3

1+3+5+7=16= 4°

1+3+5+7+9=25=5

1+3+5+7+9+11=....... =()?

1+3+5+7+9+11+13=.......... = ()2
Fromthis, we can generalize that thesumof first ‘n’ odd natural numbersisequal to* n.
2. Observethefollowing pattern and supply themissing numbers

(11)? =121

(101)? = 10201

(1001)? = 1002001

(10001)°= ..............
(1000001)? = .....cooe...
3. Observethe pattern and completeit
12 = 1 ) ) )

3 A palindrome is a word; phrase, a
1 = 121 sentenceor anumericd thet readsthesame
1112 = 12321 forward or backward.

1112 = 1234321 Ex. NOON, MALAYALAM, MADAM
Ratsliveonnoevil gar.
1112 = e,
15651
1112 = e,

Thesenumbersarecaled palindromic numbersor numerica paindrome
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4.  Fromthefollowing paiternfind themissng numbers

12492492 =32

21324 62=72 Observe the sum of the squares:

24424 192=132 Do you find any relation between the bases of squares ?

9 o 5 2 How the base of the third number is related to the base of first
4°+5°+ () =21
and second square numbers?

52+ ( )?+30% =( )? | How the base of the resultant square number is related to the
62+ 72+ ( )% = ( )? | baseof the third square number?

5.  Findthemissing numbersusing thegiven pattern

2 _ Q0 —
3?=9=4+5 5 5
, 52—1+52+1
5c=25=12+ 13 2 2
72=49=24+25 ( + )
, 112—1+112+1
® 1U?=121=...+.... 2 > ®
152=225= ...+ ... ( + )

From this, we can conclude that the square of any odd number say n can be expressed asthe

. (n2-1 n?+1)
sum of twocon%cutlvenumbersasL > + > J

6.  Numbersbetween successive square numbers:

Observeand completethefollowing table

Successivesquares| Numbersbetweenthesuccessve |Rddion

square numbers
12=1; 2°=4 2,3 (2 numbers lies between 1 and 4)| 2xBase of first number 1, (2x1=2)
22=4, =9 5, 6, 7, 8 (4 numbers lies between | 2xBase of first number 2, (2x2=4)
4 and 9)
?=9 4°=16 10,11,12,13,14,15 (6 numberslies) | 2xBase of first number 3 (2x3=6)
between 9 and 16)
4% = 16; B2 = 25 | e 2xBase of first number 4, (2x4=8)
52225, 62236 | cocooeeeeeeeeeeeeeeeeeeeeeeneninninns |,
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From the abovetable have you observed any relation between the success ve square numbers
and numbersbetween them?

With the hel p of the abovetable, try to find the number of non square numbersbetween n’and
(n+1)% Thereare*2n’ non square numbersbetween n?and (n + 1)2.

Do This:

¥ 1. How many non perfect square numbers are there between 9?and 10%?

2. How many non perfect square numbers are there between 152 and 1622

Ao T2 | Try These:

Rehan saysthereare 37 non square numbers between 9% and 112. Isheri ght?
Giveyour reason.

Exercise- 6.1
® 1.  Whatwill betheunitsdigit of thesquare of thefollowing numbers? ®
(i 39 (ii) 297 (iii) 5125 (iv) 7286 (v) 8742

2. Which of thefollowing numbersare perfect squares?
() 122 (i) 136 (iii) 256 (iv) 321 (v) 600

3.  Thefollowing numbersarenot perfect squares. Givereasons?
(i) 257 (i) 4592 (iii) 2433 (iv) 5050 (v) 6098
4.  Findwhether the square of thefollowing numbersare even or odd ?

(i) 431 (ii) 2826 (iii) 8204 (iv) 17779  (v) 99998

5. How many numberslie between the square of thefollowing numbers
() 25;26 (i) 56; 57 (ili) 107;108

IS

Without adding, find the sum of thefollowing numbers

@) 1+3+5+7+9=

(i) 1+3+5+7+9+11+13+15+17=

(i) 1+3+5+7+9+11+13+15+17+19+21+23+25=
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6.3 Pythagorean triplets:

Consder thefollowing

() 3FP+4%2=9+16=25= 57

(i) 5°+12% =25+ 144 =169 = 13?

Thenumbers(3, 4, 5) and (5, 12, 13) are some examplesfor Pythagorean triplets.

Generaly a, b, carethe positiveintegers. If a2 + b? = c?then (a, b, ¢) are said to be
pythagoreantriplet.

If thereareno common factorsother than ‘1’ among ab,cthenthetriplet (a,b,c) iscalled
primitivetriplet.

.| Do This
w| 1. Check whether thefollowing numbersform Pythagorean triplet
@i 2,3,4 (i) 6,810 (iii) 9,10,11 (iv) 8, 15,17

2.  TakeaPythagoreantriplet. Writetheir multiples. Check whether thesemulltiples
formaPythagoreantriplet.

6.4 SguareRoots

Observethefollowing squaresand completethetable.

iy

7 Z| |5
| % v
ool /
] vt
A=4 A=9 A=16 A=25
Areaof thesquare(in cm2) Sideof thesquare (in cm)
(A) ©
4=2x%x2 2 The number of unit squares
9=3x3 3 ina row / column represents
the side of a square.
16=4x4
25=5x%x5
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Doyoufind any relation between the areaof the squareand itsside?

We know that the areaof the square = side x side = side?

If theareaof asquareis 169 cm?. What could bethe side of the square?

L et usassumethat thelength of thesidebe‘x cm.

= 169 = X

Tofind thelength of the side, it isnecessary to find anumber whose squareis 169.

Weknow that 169 = 132 Thenthel ength of theside=13 cm.

Therefore, if asguare number isexpressed, asthe product of two equal factors, then onethe
factorsiscalled the squareroot of that square number. Thus, thesquareroot of 169is13. It can
beexpressed as /169 = 13 (symbol used for squarerootis J ). Thusitistheinverseoperation

of squaring.
i 25 is th f both5
Examplel: 3°= 9therefore squareroot of 9is3(+/9 = 3) dISB esquareol bo
and 5.
42 = 16 therefore square root of 16is4(~/16 = 4) Frerefore, thespuereraotol

5% = 25 therefore square root of 25is5(+/25=5) | 25is5 or -5,

Ify2:xthen sguareroot of Xisy (x/;=y) But in this chapter we are
confined to the positive

Example2: 1. 4 =2because2?=4
® P 4 sguare root which is also ®
2. /16 =4 because 4°=16 o
) caled principa squareroot.
3. /225 =15 because 15° = 225 etc. [liswrittenas
Completethefollowing teble: 0 V25 =5.
Square Squareroots
1°=1 V1=1
22=4 Ja =
3?=9 J9=3
4% =16 V16 =4
52=25 V25 = ...
6% =36 J36 =
72 = =
8= ... J =
P=....... J =
10%=........ J =

| ® |



6.5 Findingthe Squareroot through subtraction of successiveodd numbers:

We know that, every square number can be expressed as a sum of successive odd natural

numbersstarting from 1.

Consider, 1+3 =4 = 22
1+3+5 =9 = 3
1+3+5+7 = 16 = 4

1+3+5+7+9 = 25= 5°

Finding squareroot isthereverseorder of thispattern.

For example, find /49
Stepl: 49-1=48 (Subtracting of first odd number) | opserve we know
Step2:  48-3=45  (Subtractingof 2 odd number) |1 +3+5+7+9+11 +13=7"=49

. rd 49-[1+3+5+7+9+11+13]=0
Step3:  45-5=40  (Subtracting of 3™ odd number) _

Hence 49 is aperfect square.

Stepd:  40-7=33
Step5:  33-9=24 ®
Step6: 24-11=13
Step7: 13-13=0

From 49, we have subtracted seven successive odd numbers starting from 1 and obtained zero
(0) at 7" step.

0 Jao= 7

Note: If theresult of thisprocessisnot zero then the given number isnot aperfect square.

Do This:

&7 | () Bysubtractionof successiveodd numbersfind whether thefollowing numbers
are perfect squaresor not?

(i) 55 (i) 90 (iif) 121

Itiseasy tofind the squareroots of any square numbers by the above subtraction process. But
incaseof bigger numberssuchas625, 729.......... itistimetaking process. So, Let ustry tofind
smplewaysto obtain the squareroots.
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There aretwo methods of finding the squareroot of the given numbers. They are
(i)  Primefactorization method
(i) Divisonmethod

6.6 FindingtheSquareRoot Through PrimeFactorisation M ethod: iﬁ
L et usfind the squareroot of 484 by primefactorization method. 2| 242
Sep 1. Resolvethegiven number 484 into primefactors, we get E ﬂ
484=2x2x11x 11 upnu
Sep 22 Makepairsof equal factors, we get 1
484 = (2 x 2) x (11 x 11) 484=(2x 11) x (2x 11) = (2 x 11)?
Sep 3: Choosing onefactor out of every pair Jaga = ./(2x11)°
By doing so, we get z gzx 1
V484 =2x11=22
Therefore, the squareroot of 484is22. ®
Now wewill see somemoreexamples
_2 |129%
Example3: Findthesquareroot of 1296 by Prime Factorization _2 | 688
Solution: Resolving 1296 into Primefactors, we get %%
1296 = (2% 2) x (2% 2) x (3x 3) x (3% 3) 3 81
J1296 =2x2x3x3 31 27
0 iz = 3 1
1
Example4: Findthesquareroot of 2025
5 12025
Solution: Resolving 2025 into Primefactors, we get ?E
2025 = (3% 3) x (3 x 3) x (5 x 5) 3| &
J2005 =3x3x5 3|1 2z
1
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Example5:  Find the smallest number by which 720 should be multiplied to get aperfect
square.
2 | 720
Solution : Resolving 720 into Primefactors, we get 5 | 380
720=(2x2)x(2x2) % (3x3) x5 2 | 180
Weseethat 2, 2, 3existinpairs, while5isalone 2 0
So, we should multiply thegiven number by 5to _3 | 4
3 15
get aperfect square. Sc T 5
Therefore, the perfect square so obtainedis - 1
720 x 5 = 3600

Example6:  Find the smallest number by which 6000 should be divided to get a perfect

sguare and a so find the squareroot of theresulting number. > | 6000
Solution: Resolving 6000into Primefactors, we get ? 3000
6000=2x2%x2%x2%x3x5%x5x%x5 ZISOO
® We can seethat, 2, 2, and 5 existsin pairswhile 3and 5 2_7_50 ®

donot exidsin b 3| 375

o not existsin pairs s 1%

So, we must divide the given number by 3x5=15 5| 25

Therefore perfect square obtained = 6000 + 15 = 400 E 5

400 =2x2x2x2x5x5 1
Thesguareroot of 400is i 400

Ja0 = [2x2)x(2x2) x(5%5) 2| ™

= 2x2x5 Il

= 20 2] 9

5 25

5 5

1

\ & @ Exercise - 6.2
1. Findthesguarerootsof thefollowing numbersby Primefactorization method.
(i) 441 (ii) 784 (iii) 4096 (iv) 7056
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2. Findthesmallest number by which 3645 must be multiplied to get aperfect square.

3. Findthesmdlest number by which 2400isto bemultiplied to get aperfect squareand dso
find the squareroot of theresulting number.

Find the smallest number by which 7776 isto bedivided to get aperfect square.

5.  1521treesareplantedinagardeninsuch away that there areasmany treesin each
row astherearerowsin thegarden. Find the number of rowsand number of treesin each
row.

6. A school collected ¥ 2601 as fees from its students. If fee paid by each student and
number studentsin the school were equa, how many studentsweretherein the school ?

7. Theproduct of two numbersis 1296. If one number is 16 timesthe other, find the two
numbers?

8. 7921 soldierssat inanauditoriuminsuchaway that thereareasmany soldiersinarow as
therearerowsinthe auditorium. How many rowsaretherein theauditorium?

9.  Theareaof asquarefieldis5184 m?. Find theareaof arectangular field, whose perimeter
Isequal to the perimeter of the squarefield and whoselengthistwice of itsbreadth.
6.7 Finding squareroot by divison method :

® Wehaveaready discussed the method of finding squareroot by primefactorisation method. For ®
large numbers, it becomeslengthy and difficult. So, to overcomethisproblemweusedivision
method.

Let usfind the squareroot of 784 by division method.

784 Step 1: Pair thedigitsof thegiven number, starting from unitsplaceto theleft.
Placeabar on each pair.

2|784|2  gep2: Findthelargest number whosesquareislessthan or equal tothefirst
pair or singledigit fromleft (i.e. 2). Takethisnumber asthedivisor
_ and thequotient.

2| 7842
4 Step 3:  Subtract the product of the divisor and quotient (2 x 2=4) fromfirst
3 pair or singledigit (i.e. 7—4=23)
2| 784 |2
_ Step4: Bring downthesecond pair (i.e. 84) to theright of the Remainder
384 (i.e. 3). Thishecomesthe new dividend (i.e. 384).
2| 784

2 Step5: Fromthe next possible divisor doublethe quotient (i.e2 x 2 =4)
andwriteabox onitsright.
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> | 782 |28 Step6: Guessthe largest possibledigit tofill thebox in such away that
4 the product of the new divisor and thisdigit isequal to or less
48] 384 thanthenew dividend (i.e. 48 x 8 = 384).
384
0
5| 783 | 28 Step 7: By subtracting, we get theremainder zero. Thefinal quotient 28,
4 isthe squareroot of 784
48| 384 /784 =28
-384
0

Think, Discussand Write

88

XN

Observethefollowing divisions, givereasonswhy[ § inthedivisor 48isconsidered intheabove

example?

4) 224 (9) 4) 384 (i>
24 64—

104
49 =7°

4@)

81 =9° 64 =8

Now, wewill see some moreexamples.

Example7:

Solution:

Find the squareroot of 1296
Step 1 L
1296
Step 2 o
31129 |3
9
Step 3 _
31129 |3
-9
Step 4 3‘1296‘3 e
-9
6| 3% | 65396 6
Step 5 (
3| 1296 | 36 36
-9 36 =6
66| 396 0
- 396
0
0 +1296= 36
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Example8:  Findthesquareroot of 8281 Observe
Solution: ol| 881l a1 18?81 (1
81 18
181 181 1
-181 1 =0
0 Therefore /8281 = 91 0
Example9: Findthegreatest four digit number whichisaperfect square 9| 5599 | 99
Solution: Greatest four digit number is9999 -81
Wefind squareroot of 9999 by division method. 189 i? gf
Theremainder 198 showsthat itislessthan 9999 by 198 198
Thismeansif we subtract 198 from 9999, we get a perfect square.
[0 9999 —198 = 9801 istherequired perfect square.
Example10: Findtheleast number which must besubtracted from 4215 6| 2215 | 64
to makeit aperfect square? 36
® Solution:  Wefind by divisionmethod that 1| 615 ®
124| -4 96
Theremainderis119 119
Thismeans, if wesubtract 119 from 4215. We get aperfect square.
Hence, therequired least number is119.
6.8 Squareroots of decimals using divison method :
Let usbeginwiththeexample \/17.64
Step1l: Placethebarsontheintegral part of thenumberi.e. 17 inthe _
usual manner. Placethebarson every pair of decimal part from ‘17-64‘
lefttoright
Step2:  Find the largest number (i.e. 4) whose square is less than or 4|17 64la
equd tothefirst pair of integral part (i.e. 17). Takethisnumber 16 '
4 as adivisor and the first pair 17 as the dividend. Get the 1
remainder as 1.
Divideand get theremainderi.e. 1 4|58 |4
Step 3. Writethenext pair (i.e. 64) totheright of the remainder to get -16
164, which becomesthe new dividend. 164

_ Free Distribution by T.S. Government 2018-19 _



| SwarerootsndCubeRoots 157

Step 4:

Step 5:

Step 6:

Doublethequotient (2 X 4=_8) andwriteitas8inthebox onits
right. Since 64 isthedecimal part so, put adecimal pointinthe
quotient (i.e. 4)

Guessthedigit tofill thebox in suchaway that the product of the
new divisor and thedigitisequa to or lessthanthenew dividend
164. Inthiscasethedigitis2. Divideand get theremainder.

Sincetheremainder iszero and no pairsl|eft.
V17.64 =4.2

Now, let us see some more exampl es.

Examplell: Findthesquareroot of 42.25 using division method.

Solution:

Solution:

Step1: ‘4_22_5{

Step 2.
6| 4225 | 6.5
Step3: _6-36
125| 625
-625
0
0 V4225 6.5.
Example12: Find ./96.04
9| 96.04 | 9.8
91-81
188 | 1504
-1504
0

Therefore /96.04 =9.8

4 | 17.64
-16
8| - 164
4| 17.64
-16
82| 164
-164
0

4.2
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6.9 Estimatingsquarerootsof non perfect squarenumbers:

So far we havelearnt the method for finding the square roots of perfect squares. If thenumbers
arenot perfect squares, then wewill not be ableto find the exact squareroots. In all such cases
we atleast need to estimate the squareroot.

Let usestimatethevalueof /300 tothenearest whole number.
300 lies between two perfect square numbers 100 and 400

0 100 < 300 < 400
10% < 300 < 207

ie. 10< /300 <20
But till we are not very closeto the square number. weknow that 172 =289, 182=324
Therefore 289 < 300< 324
17< /300 <18
As289ismore closer to 300 than 324.
Theapproximatevalueof /300 is17.

Exercise- 6.3

1.  Findthesquarerootsof thefollowing numbersby divison method.
(i) 1089 (i) 2304 (iii) 7744 (iv) 6084 (v) 9025

2. Findthesguarerootsof thefollowing decima numbers.
(i) 2.56 (i) 18.49 (iii) 68.89 (iv) 84.64

3.  Findtheleast number that isto be subtracted from 4000 to makeit perfect square
4.  Findthelength of theside of asquarewhose areais4489 sg.cm.

5. A gardener wishesto plant 8289 plantsin theform of asquare and found that therewere
8 plantsleft. How many plantswere planted in each row?

6. Findtheleast perfect squarewithfour digits.
7. Findtheleast number which must be added to 6412 to makeit aperfect square?

8.  Edimatethevaueof thefollowing numbersto the nearest whole number

() Vo7 (i) V250 (iii) 780
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Cubes and Cube Roots

6.10 CubicNumbers

We know that acubeisasolid figurewith six identical squaresasitsfaces.

Now let usmake cubic shapes using these unit cubes

S.No. Fgure Lengthof theside | No.of unit cubesused
1 1 1 1
1
1
2 ) 2 8
@ ®
2
2
i %
/
3 vd 3 27
3 7
/
3
3

Canyou make next cube? Guess how many unit cubes are required to makeacubewhose side

is5units?
So, werequirel, 8,27,64 ........ unit cubes to make cubic shapes.
Thesenumbers1,8, 27,64 ...... are called cubic numbersor perfect cubes.
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As 1=1x1x1=1°
8=2x2x2=2°
27=3x3x3=3°

S0, acube number isobtained when anumber ismultiplied by itsdlf for threetimes.

That is, cube of anumber ‘X isX x X X X=X°

Is49 acubenumber ?No, as49 =7 x 7 and thereisno natural number which when multiplied
by itself threetimes gives 49. We can adso seethat 3x 3x3=27and 4 x4 x 4=64. This
showsthat 49 isnot aperfect cube.

i J‘ LS, _— Try Th&

1 Is81 aperfect cube?
2. Is 125 aperfect cube?

Observeand completethefollowing table.
® Number Cube ®
1 P=1x1x1=1

2=2x2x2=8
P=3x3x3=27
B=4x4x4=64
53=5x5x5=125

© 00 N o o0 B~ DN

=
o
=
o
w
I
I

Think, Discuss and Write g&%
;}:__:

AT

(i) How many perfect cube numbersare present between 1 and 100, 1 and 500, 1 and 10007?

(it) How many perfect cubes are there between 500 and 1000 ?
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Following arethe cubes of numbersfrom 11t0 20

Number Cube
1 1331
12 1728
13 2197
14 2744
15 3375
16 4096
17 4913
18 5832
19 6859
20 8000

Doyoufindanythinginteresting
in the sum of the digitsin the
cubesof 17 and 18 ?

Fromthetable, we can seethat cube of an even number isalwaysan even number. Do you think

the sameistruefor odd numbersalso?

We can also observethat, if anumber has 1 inthe unitsplace, thenitscubeendswith 1.

Similarly, what can you say about the unitsdigit of the cube of anumber having 0, 4, 5,6 0r 9as
theunitsdigit?

| Try These:
{ |1 Find thedigitin unitsplaceof each of thefollowing numbers.
(i) 75° (i) 123° (i) 157°  (iv) 198°  (v) 206°

6.11 Some interesting patterns:
1.  Addingconsecutiveodd numbers

Observethefollowing patterns.

1 =1 = 1

3+5 =8 = 2

7+9+11 =27 = 3

13+15+17+19

Can you guesshow many next consecutive odd numberswill be needed to obtainthesumas 532
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2. Congder thefollowing pattern

2-1% = 1+2x1x3 = 7
3¥-2% = 1+3x2x3 = 19
43-32 = 1+44x3x3 = 37
5543 = = e,

Using theabove pattern find the val ues of thefollowing
(i) 103-93 (i) 15° - 143 (iii) 26°-25°

3. Observethefollowing pattern and completeit

13 = 1?
13+ 23 = (1+27%= (9
1°+2° +3° = (1+2+3)°= ()
B+28 +383+43 = )2
@& e, = (1+2+3+..+10) ®

Hencewe can generalizethat,
Thesum of thecubesof first ‘n’ natural numbersisequal to the square of their sum.

ie 13+ 22+33+ ... +n°= (1+2+3+...+n)>
6.12 Cubesand their Prime Factors:

Consider the numbers64 and 216
Resolving 64 and 216 into primefactors
64 = 2x2x2x2x2x2

216 = 2x2x2x3x3x%x3

In both these cases each factor appearsthreetimes. That isthe primefactorscan begroupedin
triples.

Thus, if anumber can be expressed as aproduct of three equal factorsthenitissaidto bea
perfect cube or cubic number.
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Is540 aperfect cube?
Resolving 540into primefactors, weget
540=2x2x3x3x3x5

Here, 2 and 5 do not appear in groups of three.

540
270
135
45
15

Hence 540 isnot aperfect cube.

Do These

&7 % 1. Whichof thefollowing are perfect cubes?
() 243 (i) 400  (ii)500  (iv)512  (v) 729

Example13: Whatisasmallest number by which 2560 isto be multiplied so that the product

isaperfect cube?
Solution : Resolving 2560 into primefactors, weget
2560 = 2Xx2X2x2Xx2%X2 X2x2%x2x5

@& The Primefactor 5 doesnot appear inagroup of three.
So, 2560 isnot a perfect cube.
Hence, the smallest number by whichitisto bemultiplied
tomakeit aperfect cubeis5x5=25

[ ro] o] o] ol mof o] o] v

2w
‘8‘%‘8‘8‘%‘

2560

1280

10

Example14: What isthesmallest number by which 1600isto bedivided. so that the quotient

isaperfect cube?
Solution': Resolving 1600 into primefactors, weget
1600=2%x2x2%x2x2%x2 x5x5

The primefactor 5 does not appear inagroup of three

factors. So, 1600 isnot aperfect cube.

o] o] o] mof ro] o] v

Hence, the smallest number whichistobedivided

tomakeit aperfect cubeis5x5 =25
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\ éa Exercise- 6.4

1.  Findthecubesof thefollowing numbers

(8 (ii) 16 (ii) 21 (iv) 30
2.  Testwhether thegiven numbersare perfect cubesor not.
(i) 243 (ii) 516 (iii) 729 (iv) 8000 (v) 2700

3. Findthesmallest number by which 8788 must be multiplied to obtain a perfect cube?

4.  What smallest number should 7803 be multiplied with so that the product becomesa
perfect cube?

5.  Findthesmallest number by which 8640 must be divided so that the quotient isaperfect
cube?

6. Ravi madeacuboid of plagticineof dimensions12cm, 8cm and 3cm. How many minimum
number of such cuboidswill be needed to form acube?

7.  Findthesmalest primenumber dividing thesum 314+5%

6.13 Cuberoots

Weknow that, werequire 8 unit cubesto formacubeof side2 units(23 =8) smilarly, weneed
® 27 unit cubesto form acube of side 3 units (33: 27) ®
Suppose, acubeisformed with 64 unit cubes. Then what could bethe side of the cube?
L et usassume, thelength of thesidetobe*x
0 64=
Tofind theside of acube, it isnecessary to find anumber whose cubeis64.
Therefore, finding the number whose cube isknown is called finding the cuberoot. It isthe
inverse operation of cubing.
As, 4° = 64 then4iscalled cuberoot of 64

Wewrite ¥/64 =4. Thesymbol 3/~ denotescuberoot. Hence, anumber ‘X isthe cuberoot

of another numbery, if y = x> then x= \N . // // // //
[l L L L
T 7 pd
L L L %
% d
L
d % y
/|
/| ///
/
/
(Lunitcube) (2 unit cube) (3 unit cube) (4 unit cube)
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Completethefollowing teble:
Cubes Cuberoots
1 = 1 o= 1
2 = ¥ = 2
¥ = 27 Y7 = 3
42 = 64 a4 = 4
5 = 125 | 325 = 5
6° = 3 = 6
o= y = 7
g = ... g = 8

6.14 Finding cube root through Prime Factorization method:

Let usfind the cuberoot of 1728 by primefactorization method.
Stepl: Resolvethegiven number 1728into primefactors.
® 1728=2x2%x2%x2%x2%x2 x3%x3%x3
Step2: Makegroupsof threeequal factors:
1728=(2%x2x2)x (2%x2x2) X (3x3x3)
Step 3. Choose onefactor from each group and multiply by doing so, we get

3A728= 2x2x3=12

O 31728 = 2x2x3=12
L et ussee somemore examples

Example15: Find the cuberoot of 4096 ?
Solution: Resolving 4096 into Prime Factors, we get
4096 = (2%x2%x2)x(2%x2%x2) x(2x2x2)x(2%x2x%2)

34006 = 2%x2x2%x2=16

0 34006 = 16
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6.15 Estimating the cuberoot of a number

If we know that, the given number is acube number then to find its cube root the following
method can be used.

L et usfind the cuberoot of 9261 through estimation.
Stepl:  Start making groupsof threedigitsstarting from the unit place.
e 9 261

second firs
group group

Step2: Firstgroupi.e. 261 will giveustheunitsdigit of the cuberoot. As261 endswith 1, its
cuberoot aso endswith 1. So, the units place of the cuberoot will be 1.

Step3:  Now, take second groupi.e. 9.
Weknow that 23< 9 <33,

Asthesmallest number is2, it becomesthetens place of therequired cuberoot

@& 0 926 21 @&
A\ /i Exercise - 6.5
= 1::'-"'-'__:‘
1.  Findthecuberoot of thefollowing numbersby primefactorization method.
(i) 343 (i) 729 (i) 1331 (iv) 2744

2. Findthecuberoot of thefollowing numbersthrough estimation?
(i) 512 (i) 2197 (iii) 3375 (iv) 5832
3. Statetrueor false?
(i)  Cubeof an even number isan odd number
(i) A perfect cubemay endwith two zeros
(i) If anumber endswith 5, thenitscubeendswith 5
(iv)  Cubeof anumber ending with zero hasthree zerosat itsright
(v)  Thecubeof asngledigit number may beasingledigit number.
(vi) Thereisno perfect cubewhich endswith 8
(vi) Thecubeof atwo digit number may beathreedigit number.
4.  Findthetwo digit number whichisasguare number and also acubic number.

_ Free Distribution by T.S. Government 2018-19 _

| ® |



| SmarerootsndCubeRoots 147

®
‘i”/gf @@ What we have discussed
- ? ;.-.;:‘;;‘6\4:

o Edtimating number of digitsin square of anumber.
*  Squarenumberswrittenindifferent patterns.

* ab, carepostiveintegersand if & + b? = c? then (a b, c) aresaid to be
Pythagoreantriplets.

»  Finding thesquarerootsby primefactorisation and division method.
e Sguareroot istheinverse operation of squaring.

»  Estimating squarerootsof non perfect square numbers.

* Ifanumberismultiplied threetimesby itsalf iscalled cube number.
*  Finding cuberoot by primefactorisation method.

»  Estimating cuberootsof anumber.

*  Thesquareof integer isainteger and asquare number, where as square of
@ rational number isaperfect square. ®

Eternal triangle
Theformulau that givesidesof aright - angled triangle have been known sincethetime

of Diophantusand theearly Greeks. They are
2_ .2

oneside X=m“-n

second side Y =2mn c ?\\/}’e

Hypotenuse Z = m? + n? %‘ *n2

Thenumbersmandnareintegerswhichmay >

bearbitarily selected. -

Example X=m’-n’
m n X =m? - n? Y =2mn Z=m?+n?
2 1 3 4 5
3 2 5 12 13
5 2 21 20 29
4 3 7 24 25
4 1 15 8 17

| ® |



Chapter 7

Frequency Distribution Tables and Graphs

7.0 Introduction

Jagadeesh is watching sports news. A visua appeared on the T.V. screen giving details of
the medals won by different countriesin Olympics 2012.

Olympics 2012 - Medals Tally

Rank | Country Gold |[Silver|Bronzg Total
1 United States | 46 29 29 104
2 China 38 27 23 88
® 3 Great Britain | 29 | 17 | 19 | 65 ®
4 Russia 24 26 32 82
5 Korea 13 8 7 28

The above table provides data about the top five countries that got the highest number of
medals in the olympics 2012 as well as the number of medal s they won.

Information, available in the numerical form or verbal form or graphical form that helpsin
taking decisions or drawing conclusionsis called Data.

e Which country has got the highest number of medals?
o Which country hasgot the highest number of bronze medals?
e Write three more questions based on data provided in the table.

TryThis

,,r Give any three examples of datawhich arein situations or in numbers.
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Freguency Distribution Tablesand Graphs 149

7.1 Basic measures of central tendency

Usually we collect data and draw certain conclusions based on the nature of a data.
Understanding its nature, we do certain computations like mean, median and mode which
arereferred as measures of central tendency. Let usrecall.

7.1.1 ArithmeticMean

It isthe most commonly used measure of central tendency. For aset of numbers, themeanis
samply theaverage, i.e., sumof all observationsdivided by the number of observations.

Arithmetic mean of X;, Xy, X3, X4+ -+ - . . X, is
_ _ X; X, X3 i, +X,,
Arithmeticmean = > X representsthe sum of
N .
T al x where i takes the
X = T’ (short representation) vauesfromlton

Examplel: Ashok gotthefollowing marksindifferent subjectsinaunit test. 20, 11, 21, 25,
23 and 14. What isarithmetic mean of hismarks?

Solution: Obsarvations 20, 11, 21, 25, 23 and 14

2%
N

Arithmeticmean X

20+11+21+25+23 +14 114
6 6

X =19

Example2:  Arithmeticmeanof 7 observationswasfoundtobe32. If onemoreobservation
48 wasto be added to the datawhat would be the new mean of the data?

Solution: Mean of 7 observations X = 32
Sumof 7 observationsis XX = 32x7 = 224
Added observation = 48
Sum of 8 observations XX = 224+48 = 272
O Meanof8observations>_<:% = 2—;2 = 34

Example3: Meanageof 25 membersof aclubwas38years. If 5memberswith mean age
of 42 yearshaveleft theclub, what i sthe present mean age of the club members?

Solution: Mean ageof 25 membersof theclub = 38years
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Total age of all the 25 members = 38x25 = 950
Mean age of 5 members = 42 years
Total age of 5 members = 42x5 = 210
Total age of remaining 20 members = 950-210 = 740
DX 740
0 Present mean age of clubmembers X = N = 50 37 years

Example4:  Arithmeticmean of 9 observationswascal culated as45. In doing so an observetion
waswrongly taken as42 for 24. What would then be the correct mean?

Solution: Mean of 9 observations = 45
45 x 9 = 405

Sum of 9 observations
When computing mean 42 wastaken instead of 24
405-42 +24 387

[0 Correct sumof 9 observations

Actual mean of 9obsarvations =

We observe,
e Fromtheaboveexampleswe can seethat Arithmetic Meanisarepresentativevaue of the
entiredata.

e Arithmetic mean dependson both number of observationsand val ue of each observation
inadata.

e Itisuniquevaueof thedata.

e Whenadl theobservationsof the dataareincreased or decreased by acertain number, the
mean al so increases or decreases by the same number.

e Whenall the observations of the dataare multiplied or divided by acertain number, the
mean a so multiplied or divided by the same number.

7.1.2 Arithmetic Mean by Deviation M ethod

Therearefive observationsinadata, 7, 10, 15, 21, 27.\When the teacher asked to estimate the
Arithmetic Mean of thedatawithout actual calculation, threestudentsKamal, Nedlimaand L ekhya
estimated asfollows:

Kamal estimated that it liesexactly between minimum and maximumvalues, i.e. 17,
Nedlimaestimated that it isthemiddle value of the ordered (ascending or descending) data; 15,
Lekhyaadded all the observationsand divided by their number, i.e. 16.

We call each of theseestimationsas*estimated mean’ or ‘assumed mean’ is represented
with‘A’.

L et usverify which of the estimations coincideswith the actua mean.
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Case 1: Consider Kamal’s estimated arithmetic mean A =17

Their actua arithmetic meanis X =

=—=16
5 5

DX 7+10+15+21+27 80
==

If each observation iswritten in terms of deviation from assumed mean A, we have

score | A [ inTermsof | _ (17-10)+(17 -7) +(17 -2) +(17 +4) 17 +10)
Deviations | X = 5
7 17 7=17-10
10 17 10=17-7 _ 5><17+—10—7—2 +4 +10
15 17 15=17-2 5 5
2 17 21=17+4 5
27 17 27=17+10 = 17+€: 17-1 =16

O Arithmetic mean = Estimated mean + Average of deviations

Case 2: Consider Nedima sestimated arithmeticmean A=15

Their arithmetic meanis X

= X intermsof deviations

DX 7+10+15+21+27
N 5
(15-8) +(15-5) +(15 -0) +(15 +6) H15 +12)
5
(5x15) , (-8-5-0+6 +12)
5 5

5
15+g=15+1:16

Case3: Consider Lekhya'sestimated arithmetic mean A =16

Their arithmetic meanis X

= X interms of deviations

DX 7+10+15+21+27
N 5
(16-9)+(16 -6) +(16 —1) +(16 +5) +16 +11)
5
(5x%16) N (-9-6-1+5 +11)
5 5

16 + 9—16
s =

g5 €Y |TryThese

Prepare atable of estimated mean, deviationsof theabove cases. Observe
theaverage of deviationswith the difference of estimated mean and actual
mean. What doyou infer?

[Hint : Comparewith averagedeviations]
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Itisclear that the estimated mean becomesthe actual arithmetic mean if the sum (or average)
of deviations of all observations from the estimated mean is‘ zero’.

We may use this verification process as a means to find the Arithmetic Mean of the data.

From the above cases, it is evident that the arithmetic mean may be found through the

estimated mean and deviation of all observations fromit. [ The difference between any score of

. . . . . | data and assumed mean is called
Arithmetic mean = Estimated mean + Average of deviatiol deviations. N

Sum of deviations Eg. +4

= Estimated mean + : =7
Number of observations

o XA DA SIS
N

Assumed mean = 17

Example5: Findthearithmetic mean of 10 observations 14, 36, 25, 28, 35, 32, 56, 42, 50,
62 by assuming mean as40. Also find mean by regular formula. Do you find any
difference.

Solution: Observations of the data 14, 25, 28, 32, 35, 36, 42, 50, 56, 62

Let theassumed meanis A = 40

X —A
® [0 Arithmeticmean = A+ %
% = 40 +(14—40)+(25 —40) +(28 —40) +(32 -40) H35 —40) #36 —40) 442 -40) 50 40) €56 40) {62 40)
B 10
a0+ (—26) +(-15) +(12) H{ -8) { 5) H 4) 2) 10) €16) €22)
10
_ 4o, (570+50)
- 10
0D
T 10
=40-2=38
_ in 14+25+28+32 +35 +36 +42 +50 +56 +62
Byusud formula x = &=— =
N 10
_ @ — 38
= -

In both the methods we got the same mean.

Thisway of computing arithmetic mean by deviation method isconveniently used for datawith
large numbersand decima numbers.
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Congder thefollowing example.

Example6: Market value(in rupees) of asharethrough aweek ischanging as 3672, 3657,
3673, 3665, 3668. Find the arithmetic mean of the market value of the share.

Solution: Observations of the data= 3657, 3665, 3668, 3672, 3673
Egtimated mean = 3668

X —A
Arithmeticmean X =~ = A+ %
(3657 - 3668) + (3665 - 3668) +(3668 —3668) +(3672 ~3668) +(3673 ~3668)
= 3668 + c
(-11-3-0 +4 +5) (-5)
= 3668 + 5 = 3668 + 5 = 3668 - 1 =3 3667.

£ ), |TryThese

1. Edimatethearithmetic mean of thefollowing data
@ 17, 25,28, 35, 40
@i 5,6,7, 8,8, 10,10, 10, 12,12, 13, 19, 19, 19, 20

Verify your answersby actua caculations.

Project work

1. Collect marksof 10 of your classmatesin different subjectsin the recent examinations.
Edimatethearithmetic mean of marksin each subject and verify them by actud cdculations.
How many of your estimationsrepresent exact mean?

2. Measuretheheightsof studentsof your classand estimatethe mean height. Verify their
mean from recordsof your physical education teacher. Do you noticeany difference?

7.1.3 Median

Medianisanother frequently used measure of central tendency. Themedianissimply themiddle
term of thedistributionwhenitisarranged in either ascending or descending order, i.e. thereare
asmany observationsaboveit asbelow it.

If n number of observationsin the dataarranged in ascending or descending order

th
. Whennisodd, [%1} observationisthe median.
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th th
n n
. When n iseven, arithmetic mean of two middle observations [—] and [— + 1] is

2 2
the median of the data.
Example7: Find the median of 9 observations 14, 36, 25, 28, 35, 32, 56, 42, 50.
Solution: Ascending order of the data = 14, 25, 28, 32, 35, 36, 42, 50, 56
No of observations n =9 (odd number)
th
Medianof thedata = [nTlej observation
= 5" observation = 35
0 Median = 35
Example8: If another observation 61 isa soincluded to the above datawhat would bethe
median?
Solution: Ascending order of the data= 14, 25, 28, 32, 35, 36, 42, 50, 56, 61

No of observations n = 10 (even number)
Then therewould betwo numbersat themiddle of the data.

th th
n n
Median of thedata = arithmetic mean of (—j and (— + 1) observations

2 2
= arithmetic mean of 5" and 61" observations
35+ 36
= 5 =355

Do This
Herearetheheightsof some of Indian cricketers. Find the median height of theteam,

S.No. [ PlayersName Heights

5'10" means5feet 10inches

1 VVSLaxman 511"

Parthiv Patel 53"

HarbhganSingh | 60"

Sachin Tendulkar 55"

Gautam Gambhir 57"

RobinUthappa | 59"

Virender Sehwag | 5'8"

3
4
5.
6. Yuvrg Singh 6'1"
7
8
9

Zaheer Khan 6'0"

10. | MSDhoni 511"
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Note :
o Medianisthemiddlemost valuein ordered data.

e |t dependson number of observationsand middle observationsof theordered data. Itis
not effected by any changein extremevaues.

--1 % Try These

1.  Findthemedian of thedata 24,65,85,12,45,35,15.

2. Ifthemedianof x, 2x, 4xis12, thenfind mean of the data.

3. Ifthemedian of thedata24, 29, 34, 38, x is29 thenthevalueof ‘X is
(i) x>38 (ii) x<29 (iii) xliesinbetween29and34 (iv) none

714 Mode

When we need to know what isthefavourite uniform colour inaclass or most selling sizeof the
shirtin shop ,weusemode. The mode issmply themost frequently occurring value.Consider the
followingexamples.

Example9: Inashoemart different sizes(ininches) of shoessoldinaweek are; 7,9, 10, 8,
7,97963,55,710,78,796,77710,5,43,57,8,7,9,7.
Which sizeof theshoesmust bekept morein number for next week to sdl?Give
thereasons.

Solution: If wewritethe observationsinthe datain order we have
3,3,4,5/5,5/5,6,6,7,7,7,7,7,7,7,7,7,7,7,7,8,8,8,9,9,9,9,9, 10,
10, 10.
Fromthedataitisclear that 7 inch size shoesare sold morein number. Thusthe

mode of thegiven datais 7. So 7 inch size shoesmust be kept morein number
forsde.

Example10: Theblood group of 50 donors, participated in blood donation camp areA, AB,
B,A,0O,AB,0,0,A,AB,B,A,O,AB,O,0,A,B,A,0,AB, O, O,A,AB,
B,0,AB, 0, B,A,0,AB,0O,0,A,AB,B,A,O,AB, O,A,AB, B,A, O,AB,
O, O. Find the mode of the above verbal data

Solution: By observing the datawe can find that A group isrepeated for 12, B groupis
repeated for 7, AB group isrepeated for 12, O group isrepeated for 19 times.

[0 Modeof thedatais‘ O’ group.
Think, Discussand Write x?%
Isthereany changein mode, if oneor two more observations, equal to mode areincludedinthe
data?
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Mathematics VIII

Note :

10.

I1.

12.
13.

14.

Mode is the most frequent observation of the given data.
It depends neither on number of observations nor values of all observations.
It is used to analyse both numerical and verbal data.

There may be 2 or 3 or many modes for the same data.

Exercise - 7.1

Find the arithmetic mean of the sales per day in a fair price shop in a week.
%10000,%.10250,%.10790, %.9865,%.15350,%.10110
Find the mean of the data;10.25, 9, 4.75, 8, 2.65, 12, 2.35

Mean of eight observations is 25. If one observation 11 is excluded, find the mean of
the remaining.

Arithmetic mean of nine observations is calculated as 38. But in doing so, mistakenly
the observation 27 is taken instead of 72. Find the actual mean of the data.

Five years ago mean age of a family was 25 years. What is the present mean age of
the family?

Two years ago the mean age of 40 people was 11 years. Now a person left the group
and the mean age is changed to 12 years. Find the age of the person who left the group.

Find the sum of deviations of all observations of the data 5, 8, 10, 15, 22 from their
mean.

If sum of the 20 deviations from the mean is 100, then find the mean deviation.

Marks of 12 students in a unit test are given as 4, 21, 13,17, 5, 9, 10, 20, 19, 12, 20,
14. Assume a mean and calculate the arithmetic mean of the data. Assume another
number as mean and calculate the arithmetic mean again. Do you get the same result?
Comment.

Arithmetic mean of marks (out of 25) scored by 10 students was 15. One of the
student, named Karishma enquired the other 9 students and find the deviations from
her marks are notedas —8, —6, —3, — 1,0, 2, 3, 4, 6. Find Karishma’s marks.

The sum of deviations of ‘n’ observations from 25 is 25 and sum of deviations of the
same ‘n’ observations from 35 is — 25. Find the mean of the observations.

Find the median of the data; 3.3, 3.5, 3.1, 3.7, 3.2, 3.8

The median of the following observations, arranged in ascending order is 15.
10, 12, 14, x — 3,x,x+2,25.Then find x.

Find the mode of 10, 12, 11, 10, 15, 20, 19, 21, 11, 9, 10.
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15. Modeof certain scoresisx. If each scoreis decreased by 3, then find the mode of the
new series.

16. Find the mode of all digits used in writing the natural numbersfrom 1 to 100.

17. Observations of araw data are 5, 28, 15, 10, 15, 8, 24. Add four more numbers so
that mean and median of the dataremain the same, but mode increasesby 1.

18.  If the mean of aset of observations x;, X,, ...., ...., X, 15 20. Find the mean of x, + 4,
Xo+8, X3+ 12, ... ... » X301 40.

19. Six numbers from a list of nine integers are 7, 8, 3, 5, 9 and 5. Find the largest
possible value of the median of al nine numbersin thislist.

20. Themedian of aset of 9 distinct observationsis20. If each of thelargest 4 observations
of the setisincreased by 2, find the median of the resulting set.

7.2  Organisation of Grouped Data

We have learnt to organize smaller data by using tally marks in previous class. But what
happensif the datais|arge?We organize the data by dividing it into convenient groups. Itis
called grouped data. Let us observe the following example.

A construction company planned to construct various types of houses for the employees
based on their income levels. So they collected the data about monthly net income of the
100 employees, who wish to have a house. They are (in rupees) 15000, 15750, 16000,
16000,16050, 16400, 16600, 16800, 17000, 17250, 17250.................. 75000.

Thisisalarge dataof 100 observations, ranging from 15000 to X 75000. Even if we make
frequency table for each observation the table becomes large. Instead the data can be
classified into small income groups like 10001 — 20000, 20001 - 30000, . . ., 70001 -
80000.

These small groups are called ‘class intervals .The intervals 10001 — 20000 has all the
observations between 10001 and 20000 including both 10001 and 20000. This form of
class interval is called ‘inclusive form’, where 10001 is the ‘lower limit’, 20000 is the
‘upper limit’.

7.2.1 Interpretation of Grouped frequency distribution: | 9. Marks | Noof
Example1l: Marksof 30 studentsin mathematicstest are No Students
given in the adjacent grouped frequency 1 0-5 S
distribution. 2 5-10 7
3 10-15 | 10
(i) Into how many groups the data is 4 15-20 6
classified? 5 20— 25 2
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(i1) How many students aretherein the third group?

(i) If astudent gets 10 marks, should he be included in 2nd or 3rd class?

(iv) What arethe marks of 6 studentswho arein 4" classinterval ?

(v) What aretheindividual marksof 2 studentsin thefifth group?
Answers

(i) Thedataisclassified into 5 groups or 5 classes.

(i) Thereare 10 studentsin the third group.

(iif) Here10istheupper limit of 2nd classand lower limit of 3rd class. In
such case upper limitisnot included inthe class. So 10isincludedin
the 3rd class interval.

(iv) Marksof 6 studentsin 4" classinterval varies from 15 and below 20.

(v) Individual marks of students can’t be identified from this frequency
distribution, they may be from 20 and below 25.

DoThis Ages | Noof People
Agesof 90 peopleinan apartment are given in the 1-10 15
adjacent grouped frequency distribution 11-20 14
. _ 21-30 17
(i) How many Class Intervals are there in the table?
’ . 31-40 20
(i) How many people arethereinthe ClassInterval 41 —50 18
-30?
21_30' _ 51-60 4
(iii)Which age group people are more inthat | 59 _ 79 2
apartment?
(iv) Can we say that both peoplethe last age group (61-70) are of 61, 70 or any
other age?

7.2.2 Limitsand Boundaries

Suppose we have to organize a data of marksin atest. We make class intervals like 1-10,
11-20,...... If astudent gets 10.5 marks, where does it fall? In class 1-10 or 11-20 ? In this
situation we make use of real limits or boundaries.

Consider the class intervals shown in the adjacent table.
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e Average of Upper Limit (UL) of first class and Lower ClassIntervas
Limit (LL) of second class becomesthe Upper Boundary
(UB) of thefirst class and Lower Boundary (LB) of the

Limits Boundaries

_ 10+11 _ 1-10 | 05-105
second class. i.e., Averageof 10, 11; 5 = 105is 11-20 | 105-205

21-30 | 205-30.5

the boundary.

e Now all the observations below 10.5 fall into group 1-
10 and the observations from 10.5 to below 20.5 will 31-40 | 30.5-40.5
fall into next class i.e 11-20 having boundaries 10.5 to 20.5. Thus 10.5 falls into
classinterval of 11-20.

e Imagine the UL of the previous classinterval (usually zero) and calculate the LB of
+
thefirst classinterval. Average of O, 1 is 071 =05isthelLB.
e Similarly imaginethe LL of the class after the last classinterval and calculate the UB

1
=405isthe UB.

of the last classinterval. Average of 40, 41 is 5

These boundaries are also called “true class limits’.
Observe limits and boundaries for the following class intervals.

Class interval Limits Boundaries
Inclusive Lower | Upper Lower Upper
classes limit limit boundary | boundary
1-10 1 10 0.5 10.5
11-20 11 20 10.5 20.5
21-30 21 30 20.5 30.5
Class interval Limits Boundaries
Exclusive Lower | Upper Lower Upper
classes limit limit boundary | boundary
0-10 0 10 0 10
10-20 10 20 10 20
20-30 20 30 20 30

There in the above illustration we can observe that in case of discrete series (Inclusive
classintervals) limit and boundariesare different. But in case of continuous series(exclusive
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class intervals) limits and boundaries are the same. Difference between upper and lower
boundaries of aclassis called ‘length of the class', represented by ‘C'.

Do These

1. Longjump made by 30 students of aclass are tabulated as

101 -200| 201 -300| 301-400

15 <) 1

Distance (cm) 401 —500| 501 — 600

No of students 4 7

I.  Arethegiven classintervasinclusive or exclusive?
IIl.  How many students are in second class interval?
[1l.  How many studentsjumped a distance of 3.01m or more ?

To which classinterval does the student who jumped a distance of
4.005 m belongs?

Calculate the boundaries of the classintervalsin the above table.
3. What isthelength of each classinterval in the above table?

7.2.3 Construction of grouped frequency Distribution

Consider the marks of 50 students in Mathematics secured in Summative assessment | as
31, 14,0, 12, 20, 23, 26, 36, 33,41, 37,25, 22, 14,3, 25, 27, 34, 38, 43, 32, 22, 28, 18, 7, 21,
20, 35, 36, 45, 9, 19, 29, 25, 33, 47, 35, 38, 25, 34, 38, 24, 39, 1, 10, 24, 27, 25, 18, 8.

After seeing the data, you might be thinking, into how many intervals the data could be
classified? How frequency distribution table could be constructed?

The following steps help in construction of grouped [ Class Tdly [Frequency
frequency distribution. Intervls| Marks | (Noof
Stepl: Find the range of the data. (Marks) students)
Range= Maximum value—Minimum value o— 7 |l 4
= 47— 0=47 08—15| Jif | 6
Step2:  Decidethenumber of classintervals. (Generally | 16 —23 JHT lIlI 9
number of classintervals are 5 to 8) 24 -31 JHT JHT Il 13
If no of classintervals=6 32139 Jm“ﬂ"" 14
= Length of the class interval = il ~ g |04 i 4

6
(approximately)
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Step 3:  Write inclusive class intervals starting from minimum value of observations.

i.e 0-7,8-15and so on...

Step 4:  Using the tally marks distribute the observations of the data into respective class

intervals.

Step 5:  Count the tally marks and write the frequenciesin the table.
Now construct grouped frequency distribution table for exclusive classes.

Think, Discussand Write

1

3.
4,

S

Make afrequency distribution of thefollowing series. 1,2, 2, 3,3,3,3,3,4,4,4,4,

4,4,4,4,4,5,5,5,5/5,5,5,6,6,6,6, 7, 7.

Construct afrequency distribution for the following series of numbers.
2,3,4,6,7,8,9,9, 11, 12, 12, 13, 13, 13, 14, 14, 14, 15, 16, 17, 18, 18, 19, 20, 20,

21,22, 24,24, 25. (Hint: Useinclusive classes)

What arethe differences between the above two frequency distribution tables?

From which of thefrequency distributionswe canwritetheraw dataagain?

7.2.4 Characteristicsof Grouped Frequency Distribution

1.
2.
3.

It dividesthedatainto convenient and small groupscalled classintervals .
Inaclassinterval 5-10, 5iscaled lower limit and 10iscalled upper limit.

Classintervaslike 1-10, 11-20, 21-30 .... are caled inclusive classinterval s, because
both lower and upper limitsof aparticular classbel ong to that particular classinterval.

Classintervalslike 0-10, 10-20, 20-30 ... are called exclusive classinterval s, because
only lower limit of aparticular classbel ongsto that class, but not its upper limit.

Average of upper limit of aclassand lower limit of the next classiscalled upper bound of
thefirst classand lower bound of the next class.

Inexclusiveclassintervals, both limitsand boundariesare equal but in case of inclusive
class intervals limits and boundaries are not equal.

Difference between upper and lower boundaries of a class is caled ‘length of the
class'.

Individual values of al observations can't be identified from this table, but value of
each observation of a particular class is assumed to be the average of upper and
lower boundaries of that class. Thisvaueiscalled ‘class mark’ or ‘mid value' (x).
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Example12: The following marks achieved by 30 candidates in mathematics of SSC

Solution:
Step 3:
Step 4:

Step St

examination held in the year 2010.

45, 56, 75, 68, 35, 69, 98, 78, 89, 90, 70, 56, 59, 35, 46, 47, 13, 29, 32, 39,
93, 84, 76, 79, 40, 54, 68, 69, 60, 59. Construct the frequency distribution
table with the classintervals ; failed (0 —34), third class (35 — 49), second
class (50 — 60), first class (60 — 74) and distinction (75 — 100).
Classintervals are already given. So proceed from step 3

Write class intervals as given. Class Tdly | Frequency
These areinclusive classintervals. Recall Intgaipls Ilarks | (Noof
o (Marks) students)
that upper limits also belong to the class. 0-34 | || 3
Using the tally mark.s, d|§tr|bute the 35-49 | M| ~
observationsof thedatainto differentclass | g5 _ g m 5
intervals. 60—74 | M| %
Count the tally marks and write the | 75—-100 [ M|l 9

frequenciesin the table.

(Note: The lengths of classintervals are not samein this case)

Example13: A grouped frequency distribution tableis given below with class mark (mid

Solution:

Step 1:

Step 2:

values of classintervals) and frequencies. Find the class intervals.

Classmarks | 7 15 23 31 39 47

Frequency 5 11 19 21 12 6

We know that class marks are the mid values of classintervals. That implies
class boundaries lie between every two successive class marks.

Find the difference between two successive class marks, h=15-7 = 8.
(Find whether difference between every two successive classes is same)
Calculate lower and upper boundaries of every classwith classmark ‘x’, as
x—h/2and x + h/2

8 8
For example boundaries of first cIassare?—E =3 or 7+ 5= 11
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In a competitive examination 1000 candidates appeared
for awrittentest. Their marks are announced in theform of

Cumulative Frequency

Freguency Distribution Tablesand Graphs 163

Class Marks | Class intervals Frequency
7 (7-4)-(7+4)=03-11 5
15 (15-4)—(15+4)=11-19 1
23 (23-4)—-(23+4)=19-27 19
31 (31-4)-(31+4)=27-35 21
39 (39-4)-(39+4)=35-43 12
47 (47 —4) — (47 + 4) = 43-51 6

ClassInterva No of
(Marks) Candidates

grouped frequency distribution as shown in the adjacent 0-10 25
table. 10-20 45
Two candidates Sarath, Sankar are looking at the table and 20-30 60
discussing like ... 30-40 120
40 - 50 300
Sarath: How many candidates have appeared for thetest?
50 - 60 360
Sankar: It seems 1000 candidates appeared for the test. 60— 70 50
Sarath : See, 360 candidates achieved 50-60 marks. 70-80 25
Sankar: If 60isthe cut off mark, how many candidatesare 80-90 10
eligible to get call letter? 90-100 5
Sarath : Do you mean how many got 60 and above marksin atogether?
Sankar : 1tis50 + 25 + 10 + 5, that is 90 candidates will be eligible.
Sarath : But there are only 105 jobs. How many candidates are eligible, if cut off mark as
50.
Sankar : In that case, 360 + 50 + 25 + 10 + 5, that is totally 450 candidates are eligible to

get call letter for interview.

Similarly we can make some more conclusions.

Number of candidates, who got equal or more than 90 (Lower boundary) =5

Number of candidates, who got equal or morethan LB of ninthClI =10+5 =15

Number of candidates, who got equal or morethan LB of eighthCl =25+ 15 =40

Number of candidates, who got equal or morethan LB of seventh CI =50+ 40 = 90
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We are getting these values by taking progressivetotal of frequenciesfrom either thefirst or
last classto the particular class. These are called cumulative frequencies. The progressive

sum of frequencies from the last class

of theto thelower boundary of particular SEssliiiEte] | 48 ) e | s t.han

classiscalled * Greater than Cumulative bAELE (N_O o SLHLENE

Frequency’ (G.C.F). Candiddes)) T

Wiatch out how wecanwritethesegreater | 0—10 0 25  |25t975=1000

than cumulative frequenciesin thetable. 10-20 10 45 45+930 =975

1.  Frequency in last class interval 20— 30 20 60 60+870 = 930
itself is greater than cumulative

30-40 30 120 120+750 =870
frequency of that class.

2. Add the frequency of the ninth | 40-30 40 300  |300+450="750
class interval to the greater than 50 — 60 50 360 360+ 90 = 450
cumullatlvefrequerllcy of thetenth 60— 70 60 50 50+ 40= 90
class interval to give the greater
than cumulative frequency of the | 70—80 | 70 25—>25+ 15= 40
ninth classinterval 80— 90 80 10—=10+ 5= 15

3. Successively follow the §ame 90 — 100 % 5 \5
procedure to get the remaining

greater than cumul ative frequencies.

Thedistribution that represent lower boundaries of the classesand their respective Greater
than cumulative frequenciesis called Greater than Cumulative Frequency Distribution .

Similarly in some caseswe need to calculate
less than cumulative frequencies.

For example if ateacher wantsto give some
extrasupport for those students, who got less
marks than a particular level, we need to
caculatethelessthan cumulative frequencies.
Thus the progressive total of frequencies

from first class to the upper boundary of a

particular class is called Less than
Cumulative Frequency (L.C.F)).
Consider the grouped frequency distribution

Classinterva [UB| Noof Lessthan
(Marks) Candidates| cumulative
frequency | frequency
0-5 5 1 —t—> 7
5-10 10 10—p10+7 =17
10-15 15 15 15+17 = 32
15-20 |20 8 8+32=40
20-25 |25 3 3+40 =43

expressing the marks of 43 studentsin aunit test.

1.
2.

Frequency infirst classinterval isdirectly written into lessthan cumulative frequency.
Add thefrequency of the second classinterval to thelessthan cumulative frequency of the

first classinterval to give the less than cumulative frequency of the second classinterva

3.
frequencies.
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Distribution.

The distribution that represents upper boundaries of the classes and their respective
less than cumulative frequencies is called Less than Cumulative Frequency

£ €) | Try These

1.  Lessthan cumulative frequency isrelated to

2.  Greater than cumulative frequency isrelated to

3.  Wiritethe Lessthan and Greater than cumulative frequenciesfor the

following data
Classintervd | 1-10 11-20 | 21-30| 31-40( 41-50
Frequency 4 7 12 5 2

4.  Whatistotal frequency and lessthan cumulativefrequency of thelast
classabove problem?What do you infer?

Example14: Given below arethe marks of studentsin alessthan cumulativae frequency
digtribution table.. Writethe frequenciesof therespective classes. Alsowritethe
Gresater than cumul ativefrequencies. How many students marksaregiveninthe

table?

ClassIntervd (Marks) 1-10 (11-20 (21-30|31-40(41-50

L.C.F. (Noof students) 12 27 54 67 75
Solution:

Class Interval L.CF Frequency GCF

(Marks) (No of students)

1-10 12 12 12+63=75

11-20 27 27-12=15 15+ 48 =63

21-30 54 54-27=27 27+21=48

31-40 67 67-54=13 13+ 8=21

41 -50 75 75-67= 8 8

Total number of students mentioned in the table is nothing but total of frequencies or less
than cumul ative frequency of thelast class or greater than cumulative frequency of thefirst

classintervdl, i.e. 75.
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Exercise- 7.2

Given below are the ages of 45 peoplein acolony.

33 8 7 25 31 26 5 50 25 48 56
33 28 22 15 62 59 16 14 19 24 35
26 9 12 46 15 42 63 32 5 22 1
42 23 52 48 62 10 24 43 51 37 48
36

Construct grouped frequency distribution for the given datawith 6 classintervals.
Number of studentsin 30 classroomsinaschool aregiven below. Congtruct afrequency
distribution tablefor thedatawith aexclusve classinterval of 4 (students).

25 30 24 18 21 24 32 34 22 20 22
32 40 28 30 22 26 31 34 15 38 28
20 16 15 20 24 30 25 18

Classintervalsin agrouped frequency distribution are givenas4 —11, 12— 19, 20—
27, 28 — 35, 36 —43. Write the next two classintervals. (i) What isthe length of each
classinterval? (ii) Write the class boundaries of all classes, (iii) What are the class
marks of each class?

In the following grouped frequency distribution table class marks are given.
Class Marks| 10 22 34 | 46 58 70
Frequency 6 14 20 21 9 5

) Construct class intervals of the data. (Exclusive class intervals)

(in) Construct lessthan cumul ative frequencies and

(iii) Construct greater than cumul ative frequencies.

The marks obtained by 35 studentsin atest in statistics (out of 50) are as below.

35 1 15 35 45 23 31 40 21 13 15
20 47 48 42 34 43 45 33 37 1 13
27 18 12 37 39 38 16 13 18 5 41
47 43

Construct afrequency distribution table with equal classintervals, one of them being
10-20 (20isnot included).
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lessthan cumulative and greater than cumul ativefrequency tables.

Ages 1-3 | 4-6

7-9

10-12

13-

15

Noof children| 10 12

15

13

9

Try tobuild thefrequenciesof respectiveclassintervals.

Runs 0-10 [ 10-20

20-30

30-40

40 - 50

Noof cricketers| 3 8

19

25

30

Alsowritethelessthan cumulativefegquency table.

167

Congtruct the classboundaries of thefollowing frequency distribution table. Also construct

Cumulativefrequency tableisgiven below. Which typeof cumulativefrequency isgiven.

Number of readersinalibrary are given below. Writethefrequency of respective classes.

Number of books

1-10

11-20

21-30

31-40

41-50

Gresater than Cumulativefrequency

42

36

23

14

6

7.4

Graphical Representation of Data:

Frequency distribution isan organi sed datawith observationsor classinterva swith frequencies.
We have aready studied how to represent of discrete seriesinthe form of pictographs, bar

graphs, double bar graph and piecharts.
Let usrecdl bar graphfirst.

7.4.1 Bar Graph

A display of information using vertical or
horizontal bars of uniform width and
different lengths being proportional to the
respective values is called a bar graph.

Let us see what a bar graph can represent.
Study the following vertical bar graph.

()
(i1) How many students secured A, B or
C grades?

What does this bar graph represent?

Acheivementin exam

Free Distribution by T.S. Government 2018-19

®



168 MathematicsVIII

(iif) Which grade is secured by more
number of the students?

(iv) How many students are there in the
class?

Itiseasy to answer the questionsfrom
thegraph.

Similarly in somegraphsbars may bedrawn
horizontally. For example observe the
second bar graph. It gives the data about
number of vehiclesin avillage Sangam in
Nellore district.

Think, Discuss and Write % %

1.  All the bars (or rectangles) in a bar graph have
(a) samelength (b) same width (c) samearea  (d) equal value

2. Doesthelength of each bar depend on the lengths of other barsin the graphs?

3. Does the variation in the value of a bar affect the values of other bars in the same
graph?
4.  Where do we use vertical bar graphs and horizontal bar graphs.

7.5 Graphical Representation of Grouped Frequency Distribution

Let uslearn the graphical representation of grouped frequency distributions of continuous
seriesi.e. with exclusive class intervals. First one of its kind is histogram.

7.5.1 Histogram

7.5.1.1 Interpretation of Histogram:
Observe the following histogram for the given grouped frequency distribution.
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Class Interval Frequency
(Marks) (No of Students)
0-10 3
> 10-20 5
5 20-30 9
g 30-40 10
40-50 15
i 50 - 60 19
HE 60— 70 13
L 70-80 11
)20 e 80— 90 9
90 -100 6

(1)  How many bars aretherein the graph?

(i)  Inwhat proportion the height of the bars are drawn?
(iii) Width of all barsissame. What may be the reason?
(iv) Shall weinterchange any two bars of the graph?

From the graph you might have understood that

(i) Thereare 10 bars representing frequencies of 10 class intervals.

(i) Heights of the bars are proportional to the frequencies,

(i) Width of barsis same because width representsthe classinterval. Particularly in this
example length of all classintervalsis same.

(iv) Asit isrepresenting a continuous series, (with exclusive class intervals), we can’t
interchange any two bars.

Try These

/' | Observetheadjacent histogram and
answer the following questions-

(i) What information is being
represented in the histogram?

0. of Students

(i) Which group contains

3
=
S
2
=
3
o,
%
N

(ilf) How many students watch
TV for 5 hours or more?

(iv) How many students are
surveyed in total ?
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7.5.1.2 Construction of aHistogram

A TV channel wants to find which age group of
people are watching their channel. They made a
survey in an gpartment. Represent the data in the
form of ahistogram.

Step 1:

Step 2:

Step 3.

Step 4

7.5.1.3 Histogram with Varying Base Widths
Consider the following frequency distribution table.

If the class intervals given are inclusive
(limits) convert themintotheexclusveform
(boundaries) since the histogram has to be

drawn for a continuous series.

Choose a suitable scale on the
X-axis and mark the class
intervals on it.

Choose a suitable scale on the
Y -axis and mark the frequencies
onit. (Thescaleson both the axes
may not be same)

Scale : X-axis 1 cm = one class
interval Y-axis1cm =5 people

Draw rectangles with class
intervals as bases and the
corresponding frequencies as the
corresponding heights.

No. of People

Class Frequency| Class

Interval (No of Intervals
(Agegroup)| viewers)

11-20 10 105-20.5
21-30 15 20.5-30.5
31-40 25 30.5-405
41 - 50 30 40.5 - 50.5
51-60 20 50.5-60.5
61-70 5 60.5-70.5

Limits Boundaries

Scale:

X-axis: 1 cm =1 classinterval

y - axis: 1cm =5 people

i, %
451
zzﬁ

Category Class Intervals (Marks)| Percentage of Students
Failed 0-35 28
Third Class | 35-50 12
Second Class | 50-60 16
First Class 60-100 44

You have noticed that for different categories of children performance the range of marks
for each category isnot uniform.

If we observe the table, the students who secured first classis 44 % which spreads over the
class length 40 (60 to 100). Where as the student who have secured second class is 16% of
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the students spread over the class length 10 (50 to 60) only. Therefore to represent the above
distribution table into histogram we have take the widths of classintervals also into account.

In such cases frequency per unit class length (frequency density) has to be calculated and
histogram hasto be constructed with respective heights. Any classinterval may betaken as
unit classinterval for calculating frequency density. For convenience least class length is
taken as unit classlength.

0 Modified length of any rectangleis proportional to the corresponding frequency

Frequency of class

Density = Length of that class x Least classlength
Class intervals Percentage Classlength Length of therectangle
(Marks) of students
28
0- 35 28 35 —x10=8
35
12
- —x10=8
35- 50 12 15 15
16
= —x10=16
50- 60 16 10 10
44
60 — 100 44 40 4—O><10:11

With the modified lengths histogram has to be constructed asin the previous example.

Step 1: Choose a suitable scale on the
X-axis and mark the class
intervalson it.

Step 2:  Choose a suitable scale on the
Y-axisand mark thefrequencies
on it. (The scales on both the

axes may not be same)

Scale X-axislcm=1Min.dassinterva

Y-axislcm=2%

Step 3: Draw rectangles with class
intervals as bases and the
corresponding frequencies as
theheights.

Frequency
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7.5.1.4 Histogram for grouped frequency distribution with classmarks

Example15: Congtruct ahistogramfrom thefollowing distribution of total marksobtained by

65 studentsof classVIII.
Marks(Midpoints) | 150 | 160 170 180 190 200
No of students 8 10 25 12 7 3
Solution: Asclassmarks (mid points) aregiven, classintervalsareto be cal culated from
theclassmarks.

Step 1.  Findthedifference between two successive classes. h=160-150= 10.
(Find whether difference between every two successive classesissame)

Step2: Calculate lower and upper boundaries of every class with class mark ‘X',
asx—7 andx+ .
Step 3:  Choose a suitable scale. X-axis 1 cm = one class interval

Y-axis 1cm = 4 students

Step 4:  Draw rectangles with class intervals as bases and the corresponding frequencies

astheheights.
Class Class Frequency
Marks (x) Intervals (No of
students) %
150 145 — 155 8 ;é;
160 155165 10 °
Pz

170 165175 25
180 175-185 12
190 185-195 7
200 195 - 205 3

Think, Discuss and Write

1.  Classboundaries are taken on the * X '-axis. Why not class limits?
2. Which value decides the width of each rectanglein the histogram?

3. What doesthe sum of heightsof al rectangles represent?
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7.5.2.1 Inter pretation of Frequency Polygon

173

Frequency polygon is another way of representing a quantitative data and its frequencies.

L et us see the advantages of thisgraph.

Consider the adjacent histogram
representing weights of 33 people in a
company. Let us join the mid-points of
the upper sides of the adjacent rectangles
of this histogram by means of line
segments. Let us cal these mid-points
B,C,D,E,F and G. When joined by line
segments, we obtain thefigure BCDEFG.
To completethe polygon, we assumethat
there is a class interval with frequency
zero before 30.5-35.5 and one after 55.5
- 60.5, and their mid-pointsare A and H,
respectively. ABCDEFGH is the

frequency polygon.

No. of people

Although, there exists no class preceding the lowest class and no class succeeding the
highest class, addition of thetwo classintervalswith zero frequency enables usto makethe

area of the frequency polygon the same as the area of the histogram. Why isthisso?

Think, Discuss and Write

A W DN PP

Isit necessary to draw histogram for drawing afrequency polygon?

How do we complete the polygon when there is no class preceding the first class?

The area of histogram of adata and its frequency polygon are same. Reason how.

Shall we draw afrequency polygon for frequency distribution of discrete series?

7.5.2.2 Construction of a Frequency Polygon

Consider themarks, (out of 25), obtained by 45 studentsof aclassin atest.Draw afrequency
polygon corresponding to thisfrequency distribution table.
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Class |Frequency| Mid

Interval | (No.of | Vaues

(Marks) | students)

0-5 7 2.5

5-10 10 7.5

10-15 14 12.5 8

15-20 8 175 F

20-25 6 22.5

Total 45 i
b S SHa e

Sepsof construction

Step 1:
Step 2:

Step 3:
Step 4

Step 5:

Calculate the mid points of every classinterva given in the data.
Draw ahistogram for thisdataand mark the mid-points of thetops of therectangles
(hereinthisexampleB, C, D, E, Frespectively).

Jointhemid pointssuccessively.

Assume a classinterval before thefirst class and another after the last class. Also
caculatetheir mid values (A and H) and mark ontheaxis. (Here, thefirst classis0—5.
So, to find the class preceding O - 5, we extend the horizontal axisin the negative
direction and find the mid-point of theimaginary class-interval —5 — 0)
Jointhefirst end point B toA and last end point F to G which completesthefrequency
polygon.

Frequency polygon can also be drawn independently without drawing histogram. For this,
we require the midpoints of the class interval of the data.

Do These
1.  Construct thefrequency polygonsof thefollowing frequency distributions,

(1)  Runsscored by students of aclassin acricket friendly match.
Runsscored |10—-20 [ 20—-30| 30—40 | 40-50 | 50-60
Noof studenty 3 5 8 4 2
(i) Saleof ticketsfor dramain an auditorium.
Rate of ticket 10 15 20 25 30
No of ticketssold | 50 30 60 30 20
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7.5.2.3 Characterigtics of a Frequency Polygon:

1.  Frequency polygonisagraphical representation of afrequency distribution (discrete
/ continuous)

2. Class marks or Mid values of the successive classes are taken on X-axis and the
corresponding frequencieson the Y-axis.

3. Areaof frequency polygon and histogram drawn for the same dataare equal .

Think, Discussand Write

1. Histogram representsfrequency over aclassinterval. Canit represent thefrequency at a
particular point value?
2. Canafreguency polygon giveanideaof frequency of observationsat aparticular point?

7.5.2.4 Construction of aFrequency Polygon for agrouped frequency distribution
without using histogram:

Inastudy of diabetic patients, thefollowing datawere obtained.
Ages 10-20 | 20-30 [ 30—40 | 40-50 | 50-60
No of patients 5 9 16 11 3

L et usconstruct frequency polygon for it without using the histogram.
Step 1:  Find the class marks of different classes.
Step 2:  Select the scale :

X-axis1lcm =1 classinterva

Y-axis1cm = 2 marks

Step 3: If ‘X denotes the class mark and f denotes the corresponding frequency of a
particular class, then plot (‘ X', f) on the graph.

Step 4:  Join the consecutive pointsin order by line segments.

Step 5:  Imagine two more classes, one before the first class and the other after the last
class each having zero frequency. Mark their mid values on the graph.

Step 6:  Completethe polygon.
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Class Interval | Noof | Class | Points

(Ages) Patients] Mark
0-10 0 5 | 50

10-20 5 | 15 | (15, 5)

20— 30 9 | 25 |(25 9)
3040 16 | 35 (35 16) /
40 — 50 11 | 45 |45 11)

50 — 60 3 | 55 |55, 3)

60— 70 o | 65 |65 0)

7.5.3 Frequency Curvefor agrouped frequency distribution

It isanother way of representation of the data by afree hand curve.

Let us construct frequency curve for the above datawithout using the histogram.

Step 1:  Find the class marks of different classes.

Step 2:  Select the scale :

X-

axis1l cm = 1 classinterval

Y-axis1lcm =2 marks

Step 3. If°

X' denotesthe classmark and f denotesthe corresponding frequency of aparticular

class, then plot (x, f) on the graph.

Step 4:  Join the consecutive points successively by afree hand curve.

Class | Noof | Class| Points
Interval | Patients | Mark
(Ages)

0-10 0 5 (5, 0
10-20 5 15 | (15, 5
20-30 9 25 | (25, 9)
30-40 16 35 |(35,16)
40 - 50 11 45 | (4511)
50-60 3 55 | (55, 3)
60— 70 0 65 | (65, 0)
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7.5.4 Graph of aCumulative Frequency Distribution

177

A graph representing the cumul ative frequencies of agrouped frequency distribution against
the corresponding lower / upper boundaries of respective classintervalsiscalled Cumulative
Frequency Curve or Ogive Curve.

These curves are useful in understanding the accumulation or outstanding number of
observations at every particular level of continuous series.

7.5.4.1 Lessthan Cummulativefrequency curve

Consider the grouped frequency distribution of number of tendersreceived by adepartment
from the contractors for acivil work in acourse of time.

Cl (days) 0-4 4-8 8-12 | 12-16| 16—-20
No of tenders 2 5 12 10 3
Step 1: If the given frequency distribution is in
inclusive form, then convert it into an Class | Noof | UB | L.CuFr
. Intervel | Tenders
exclusiveform. (D
Step 2:  Construct thelessthan cumulativefrequency
0-4 2 4 2
table.

Sep3  Marktheupper boundariescf thedassintervals | 48 | ° [
along X -axis and their corresponding | 8—-12| 12 | 12 19
cumulativefrequenciesaong Y- axis 12-16| 10 16 29
Select the scale: 16 -20 3 20 32

X-axis1 cm = 1 classinterval
Y-axis 1 cm =4 tenders

Step 4:  Also, plot the lower boundary of the
first class (upper boundary of theclass
previous to first class) interval with
cumulativefrequency O.

Step 5:  Jointhese pointsby afreehand curve

Similarly we can construct ‘Greater than
cumulative frequency curve’ by taking greater
than cumulative on Y -axis and corresponding
‘Lower Boundaries' on the X-axis.

to obtain the required ogive.
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Exercise- 7.3

Thefollowing table givesthe distribution of 45 students acrossthe different level s of
Intelligent Quotient. Draw the histogram for the data.

1Q 60-70 | 70-80 | 80-90 | 90-100 |100-110(110-120| 120-130

No of students| 2 5 6 10 9 8 5

Construct a histogram for the marks obtained by 600 studentsin the V1I class annual
examindions.

Marks 360 400 440 480 520 560

Noof student§ 100 125 140 95 80 60

Weekly wages of 250 workersin afactory are given in thefollowing table. Construct
the histogram and frequency polygon on the same graph for the datagiven.

Weekly wage | 500-550 | 550-600 | 600-650 [ 650-700 | 700-750 | 750-800

No of workers 30 42 50 55 45 28

Agesof 60teachersin primary schoolsof aMandal aregiveninthefollowing frequency
distribution table. Construct the Frequency polygon and frequency curvefor the data
without usingthehistogram.  (Use separate graph sheets)

Ages 24-28 | 286—-32 | 32-36 | 36—-40 | 40-44 | 44-48

No of teachers 12 10 15 9 8 6

Construct class intervals and frequencies for the following distribution table. Also
draw the ogive curvesfor the same.

Marks obtained | Lessthan 5| Lessthan 10| Lessthan 15| Lessthan 20| Lessthan 25

No of students 2 8 18 27 35

Free Distribution by T.S. Government 2018-19

®



Freguency Distribution Tablesand Graphs 179

What we have discussed

+X, X, Fo o
. Arithmetic mean of the ungrouped data= AT T4 a or X

X

=N (short representation) where 2. x - represents the sum of all x,

swhere‘i’ takesthevaluesfrom 1ton

. Arithmetic mean = Estimated mean + Average of deviations

Or X:A+M
N

. Meanisusedintheanaysisof numerica datarepresented by uniquevalue.
. Median representsthe middlevalue of thedistribution arranged in order.

. Themedianisused to analysethe numerical data, particularly useful when
there are afew observations that are unlike mean, it is not affected by
extremevalues.

. Mode is used to analyse both numerical and verbal data.

. Modeisthe most frequent observation of the given data. There may be
morethan onemodefor thegiven data.

. Representation of classified distinct observationsof thedatawithfrequencies
iscalled‘ Frequency Digtribution’ or ‘ Distribution Table' .

. Difference between upper and lower boundariesof aclassiscaled length
of the class denoted by ‘C'.

. In aaclass the initial value and end value of each class is called the
lower limit and upper limit respectively of that class.

. The average of upper limit of a class and lower limit of successive
classis caled upper boundary of that class.

. The average of the lower limit of a class and uper limit of preceeding
classis called the lower boundary of the class.

. The progressive total of frequencies from the last class of the tableto
thelower boundary of particular classiscalled Greater than Cumulative

Frequency (G.C.F).
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The progressive total of frequencies from first class to the upper
boundary of particular classiscalled L essthan Cumulative Frequency
(L.CF).

Histogram is a graphical representation of frequency distribution of
exclusive class intervals.
Whenthe classintervalsin agrouped frequency distribution are varying we
need to congtruct rectanglesin histogram on the basis of frequency density.
Frequency density =
Freguency of class
Length of that class

Frequency polygon is a graphical representation of a frequency
distribution (discrete / continuous)

x Least classlength in the data

In frequency polygon or frequency curve, class marks or mid values of
the classes are taken on X-axis and the corresponding frequencies on
the Y-axis.

Areaof frequency polygon and histogram drawvnfor thesamedataareequd.

A graph representing the cumul ative frequencies of agrouped frequency
distribution againgt the corresponding lower / upper boundariesof respective
classintervasiscalled Cumulative Frequency Curveor “Ogive Curve’.

Thinking Critically

Theability of somegraphsand chartsto distort datadepends on perception of individualsto
figures. Consider these diagramsand answer each question both before and after checking.
(@ Whichislonger, thevertica or horizonta line?

(b) Arelines| and mstraight and parallel?

(c) Whichlinesegmentislonger: AB or BC

(d) How many sidesdoesthe polygon have?lsit asquare?

() Stareat thediagram below. Can you seefour large postsrising up out of the paper?

State some and seefour small posts.

@ l

B

T [
ZAINSS S

(b) Yo ¢

5

@

©
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Chapter

Exploring Geometrical Figures

8.0 Introduction

We comeacrossvariousfiguresof geometry in our daily life. Thereare objects that havedirect
and indirect connection with geometry. These objectsor actionshave geometrical properties
and applications.

Look at thefollowing pictures, what arethevarious geometrical figuresand patternsinvolvedin
it? You might havefound some shapesare similar in nature, some are of congruent and some
geometrical patternsthat are evenly spread onthefloor.

Canyou identify such congruent shapes, smilar shapesand symmetric shapesor patternsinthe
pictures?

The shapesof windowsin the pictureare congruent; thetriangular elevationsaresmilar and the
tile patternsthat spread onthefloor are of symmetric figures.

L et usstudy how these principlesof geometrical shapesand patternsareinfluencing our dialy
life
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8.1 Congruency

You may have seen various objects with same size and shape which we use in our daily
life. For example blades of afan are of same shape and size.

Another examplefor congruency of shapesindaily life.
Go to an audio shop and find aCompact Disc (CD) there, what do you notice?

The CDsare of samesizeand shape. If you placethem one abovethe other, they cover each
other exactly. We can say that the faces of CDsare congruent to one another.

Now put the post cardsoneabovethe other. Youwill find that all post cardshave samesizeand
shape; they areall congruent to one another.

You too name certain objectswith congruent faces.
8.1.1 Congruency of shapes
Observethefollowing

0]

Intheabove, do all thefiguresrepresent the same object irrespective of their position?

Herethesamefigureismoved, rotated and flipped to get figures. They represent thesamehand
fan.

If we placeal figuresone abovethe other, what do you find?

They all cover each other exactly i.e. they have same shapeand size.
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Do you remember what we call the figures with same shape and size ?
Figures with same shape and size are called congruent figures.

Flip : Hip isatransformation in which a plane figure
is reflected across a line, creating a mirror image of /@ y \ e,

theoriginal figure.

After afigureisflipped or reflected, the distance between the line of reflection and each
point on the origina figureisthe same asthe distance between the line of reflection and the
corresponding point on the mirror image.

Rotation : "Rotation” means turning around a center.
The distance from the center to any point on the shape
stays the same. Every point makes a circle around the
center.

There is a central point that stays fixed and everything else moves around that point in a
circle. A "Full Rotation" is 360°

Now observ%\the following geom%ri cal figures.

0 i i move i i rotate flip
B C B C C A A

C
Trian%e 5 0 Q
rotate flip
(i) _ move, e P S
S R S R P
Q ? Q ,F\’ P R

Angle
In al the casesif the first figure in the row is moved, rotated and flipped do you find any
change in size and shape? No, the figures in every row are congruent they represent the
same figure but oriented differently.
If two shapes are congruent, still they remain congruent if they are moved or rotated. The
shapeswould a so remain congruent if wereflect the shapesby producing their mirror images.

Weusethe symbol [Jto represent congruency.

FreeDistribution by T.S. Government 2018-19



184

MathematicsVII |

DoThis

Canyou say when do two (a) Line segments(b) anglesand (c) trianglesare congruent?

(@ Weknow that two line segmentsare congruent if they have samelengths.

(b)

(c)

Q

P
Length of AB =length of PQthen AB IPQ

Two anglesarecongruent if they have same measure.
B Q

py OAOBOOPQR 7

Two triangles AABC and APQR are congruent if all the pairs of corresponding sides
and angles are equal.
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e AB=PQ and 0OA =[P A P
BC=QR OB = 0Q
CA=RP 0C = 0OR
AABC [ APQR. B f CQ f R

Now how can you say that two polygons are congruents?

Let us discuss thiswith an example. Suppose two squaresABCD and PQRS. If we place
one square (i.e) ABCD on the other i.e. PQRS, they should cover each other exactly

S R D C

P Q A B

i.e. the edges must coincide with each other, only then we say that the two sgquares are
congruent.

If two polygonsare congruent then their corresponding sidesare equal and corresonding angles
areequa. Thusthetwo geometrical shapesare said to be congruent if they coincide each other

exactly.

g L ook at thefollowing pairsof figuresand find whether they are congruent. Give
reasons. Namethem.

0 ’ W 0
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tele

8.1.2 Similar shapes

Inour books, we have pi ctures of many objectsfrom our sorroundings. For example picturesof
elephants, tigers, eevation plan of ahuge building, block diagram of amicrochip etc.

Arethey drawntother original Size?No, itisnot poss ble. Someof them aredrawn smaller than
thereal object and some of them aredrawn larger.

Do This

1. ldentify theout linefigureswhich aresmilar tothosegivenfirs.
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A picture of atreeisdrawn on apaper. How do you say the picture drawn issimilar to its
original?

Tree Picture

Here is an object and is reduced different proportions. Which of the following reductions
resemblestheoriginal object?

Original object Reduction-1 Reduction-2  Reduction-3 Reduction-4

By comparing thedimensions, we say that reduction-3 resemblesthe origina object. How?

Let us, find theratio of corresponding sidesof original object and reduction - 3, what do you
notice?
Length of the original
length of the reduction-3
breadth of theorigind 3 = 3x4 12

4
breadth of the reduction-3 ~ 225 225x4 9 3

_4
3

We noticethat theratios of corresponding sidesareequal.
Hereall the corresponding anglesareright anglesand areequal .

Hencewe concludethat “two polygonsaresimilar if their corresponding angles are congruent
and lengthsof corresponding sidesare proportional”.

Find theratio of corresponding sidesfor al other reductions.

8.1.3 Wheredowefind theapplication of smilarity?

Engineersdraw elevation plans, smilar to the building to be constructed, D.T.Poperatorsdraw
diagramson the computer which can be magnifiedin proportion to make banners. Photographer
makes photo printsimages of same by enlarging or reducing without distortion isbased on
principle of proportion. Diagrams of science apparatus and mapsin social studiesyou have
comeacrossarein proportioni.e. similar totheoriginal objects.
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Checkingthesimilarity

Observethefollowing pairsof smilar figures. Measuretheir sidesand find theratio between

corresponding sides, a so find the corresponding angles, what do you observe?

0 .

2
1 2 2 3 3
2 2
3

(i) 4.5

33 5 6

45

Completethetable based on thefiguresgiven in previous page.

Ratio of corresponding sides

Corresponding angles

_ 11
(0] Square—E—E

(90°,90°,90°%,90°) = (90°,90°,90°,90°)

2_2
(i) Equilaterd triangle = =33

(60°,60°,60°) = (60°,60°,60°)

2
(i) Rectangle= g T

(90°,90°,90°,90°) = (90°,90°,90°,90°)

3
(iv) Right triangle= BT

Inevery pair of theseexamples, wefind theratiosof corresponding Sdesareequa andthepairs

of corresponding anglesareequal.
Consider another example.

In the adjacent figure if two triangles AABC and AADE are similar then we write it as
AABC~AADE. If thosetwo trianglesare placed one over the other. Youwill find that the pairs

of corresponding anglesare equal
(i.e) OACO A
OBOO D (why?)
0Q0 E (Why?)

A B
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and theratio of corresponding sidesareequal
_ AB _BC _AC
(€) AD " DE AE
Let ussee anillustration how the principle of similar triangles helpsto find out the heights
of the objects located at for away.

[lustration: A girl stretched her armtowardsapillar, holding apencil vertically in her arm by
standing at acertain distancefromthepillar. Shefound that the pencil exactly coversthepillar as
infigure. If we comparethisillustration with the previousexmple, we can say that

Height of the pillar(H) .-
Length of the pencil(h) oA %H
Distance of pillar from the girl(D) gh |
- Length of her arm(d) ﬂ‘:"-a"-- ........

‘*Tm «— -D

«— —

By measuring thelength of the pencil, length of her arm and distance of the pillar, we can estimate
theheight of thepillar.

| TryThis

Stretch your hand, holding ascalein your hand vertically and try to cover your
school building by the scale (Adjust your distance from the building).
Draw thefigure and estimate height of the school building.

Examplel: Intheadjacentfigure AABC~APQR,and = 53°.FindthesdePRand
P A

Solution: A ABC ~A PQR

When two triangles are similar their
corresponding angles are equal and 4 5 R
corresponding Sidesarein proportion.

2
PR _PQ _PR_2
AC =~ AB 5 4 [ |

B 3 c Q R

2
PR—;1 x5=25

Agan
OR=0C=53°

FreeDistribution by T.S. Government 2018-19



190 MathematicsVII |

Example2:

Solution:

Example3:

Solution:

Sumof al threeanglesinatriangleis 180°

ie. OP+0Q+0R = 180°
[(P+90°+53° = 180°
P = 180°-143°=37°

Draw two squares of different sides. Canyou say they aresmilar? Explain. Find
theratio of their perimetersand areas. What do you observe?

Let usdraw two squaresof sdes2cmand4 cm. Asdl thesdesarein proportion

AB BC CD DA 2 S R

PR"QR RS SP 4

_1
2 D C g4
Anddl thepairsof corresponding 5
anglesare90°
So square ABCD ~square A5 B P 4 Q
PORS
Perimeter of CABCD=4%x2 = 8cm
Perimeter of tPQRS=4%x4 = 16cm

Ratio of their perimeters=8:16 = 1: 2  Ratioof their perimetersissameas

ratio of their corresponding Sides.
Areaof ABCD = 2x2 = 4cm?
Areaof PQRS = 4x4 = 16cm?
Ratioof theirareas = 4:16 = 1:4=12:2?

= Ratio of squaresof their corresponding sides.

Jagadeesh tried to estimate the height of atree by covering the height with a
vertical scale holding it at a distance of
50 cm from hiseyesalong horigantal line
and draw the figure as shown. If scale
measurement of the tree is 15 cm and
distanceof thetreefromhimisSOm.Find 4
theactual height of thetree. A —som - ¢

Fromthefigure A OAB ~A OCD

Corresponding sidesof two smilar trianglesarein proportion.
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OA AB OB
OC CD OD

O

05 015 50 0.15
=————=15m

Do P P="0s
[0 Height of thetree =15m

8.2 Dilations:

Sometimeswe need to enlargethefigures say for examplewhile making cutouts, and sometimes
wereducethefiguresduring designing. Herein every case
thefiguresmust besimilar to theorigina. Thismeanswe
need to draw enlarged or reduced similar figuresin daily :

life. Thismethod of drawingenlarged or reduced similar | | 2 o 27
figureiscdledDilation’.

1

Observe the following dilation ABCD, itisa rectangle
drawn on agraph shest. ; 5

Every vertex A, B, C, D arejoined fromthesign ‘O’ and

produced to double the length upto A, B, C* and D? respectively. Then A, B, Ct, Dare

joined to form arectangle which two times has enlarged sides of ABCD. Here, Oiscalled
1

OA 2
centreof dilation and OA :I:Ziscalledscalefactor.

Do This

1.  Draw atriangleon agraph sheet and draw itsdilation with scalefactor 3. Are
thosetwofiguresaresimilar?

2. Try to extend the projection for anyother diagram and draw squareswith
scalefactor 4, 5. What do you observe?

8.2.1 CongtructingaDilation:

Example4: Construct adilation, with scale factor 2, of atriangle using only aruler and

COMPasSes. r
Solution: 7 5
Step 1 Draw a A PQR and choose the 7 _-7
center of dilation Cwhichisnoton TN T >
thetriangle. Joinevery vertex of the et T Q
trianglefrom C and produce, e
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Sep 2: By using compasses, mark three /5*{7'
points P!, Ql and R on the /// ,/7
projectionsso that A < ,/’/
cPt=k(CP) =2CP /’ R _,_———”Q")/?
cQt=2CQ st
ce =
CR'=2CR

Step 3: JoinP'QY, Q'R and R'PL. Notice
that A P'Q'R!~A PQR

w ;ﬁf‘%‘?’ Exercise- 8.1

1.  Namefivepairsof congruent objects, you usedaily.

2. (a) Drawtwo congruent figures. Arethey smilar? Explain
(b) Taketwo similar shapes. If you diderotateor flip one of them, doesthe similarity
remain?
If AABC 0 ANMO, namethe congruent sidesand angles.

4.  Statewhether thefollowing statementsaretrue. Explain with reason.
() Twosquaresof side3cm eachand oneof them rotated through 45° are congruent.
@)  Anytworight triangleswith hypotenuse 5cm, arecongruent.
@)y  Anytwocirclesof radii 4 cm each are congruent.

(iv) Twoequilateral trianglesof side4 cmeach but labeledasA ABCand ALHN are
not congruent.

(v)  Mirrorimageof apolygoniscongruent totheoriginal.

5.  Draw apolygononasguaredot sheet. Also draw congruent figuresin different directions
and mirrorimageof it.

6. Usingasguaredot sheet or agraph sheet draw arectangleand construct asimilar figure.
Find the perimeter and areas of both and compare their ratios with the ratio of their
corresponding sides.
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7.  T7pillarsareusedtohold adantiron gudder asshown
inthefigure. If the distance between every twopillars
is1 mand height of thelast pilleris10.5m. Find the
height of pillar.

105m

im
8. Standingat 5m apart fromavertica poleof height 3m, Sudhaobserved abuilding at the
back of thepiller that tip of thepillar isinlinewith thetop of thebuilding. If thedistance
between pillar and building is10 m, estimate the height of the building. [Here height of
Sudhaisneglected]

9.  Drawaquadrilatera of any measurements. Construct adilation of scalefactor 3. Measure
their corresponding sidesand verify whether they aresimilar.

8.3 Symmetry:

Look at thefollowing figures. If wefold them exactly to their halves, one half of each figure
exactly coinsdeswith other half.

What dowecall such figures? What do wecall thelineaong whichwefold thefiguresso that
onehdf coincideswith the other? Do you recol lect from earlier classes.

They arecalled symmetric figuresand thelinewhich cutsthem exactly into two halvesiscalled
lineof symmetry.

Do These

"| Drawall poss blelinesof symmetry for thefollowing figures.
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All thesedesignsare productsof different kindsof symmetry.

Here, the dog has her face made perfectly symmetrical with abit of photo
magic. Doyou observeaverticd lineat the center?

Itiscalled‘lineof symmetry’ or ‘mirror line'.

Wecall thissymmetry as* Reflection symmetry’ or ‘ Mirror symmetry’.

Consider another example, reflection of ahill inalake. Itisalso g
reflection symmetry and line of symmetry isahorizontd linethat
separating the hill and its image. This may not be perfectly
symmetric becauselower partisblurred by thelake surface.

8.3.1 Rotational symmetry

Observethelinesof symmetry inthefollowing.

A
A A
| I
| I

T P . [ > NN

1
! /\+/\
I e | ~
| k I

¥ \4 A4

Different geometricd figureshavedifferent number of axesof symmetry.
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Rotate each figure given above, about its centre and find out how many timesit resemblesits
initia position during itsone completerotation.

For example, rectangle hastwo linesor axesof symmetry. When arectangleisrotated about its
center itsshaperesemblestheinitid positiontwo times. Wecall thisnumber as* order of rotation’.

Tabulateyour findingsinthefollowing table.

Geometrica figure No. of axes of No. of timesresumes Order of
symmetry itsinitid pogtion rotation
Isoscdesstriangle | e | e e,
Rectangle 2 2 2
Equilaerd triangle | e | e | e,
Square | e e e,
Cirde | e | e e

Think, Discuss and Write

1.  Whatisthe relation between order of rotation and number of axes of symmetry of a
geometrica figure?

2. How many axesof symmetry doesaregular polygon has?1sthere any relation between
number of sidesand order of rotation of aregular.polygon?

8.3.2 Point symmetry

Observetheadjacent figure. Doesit havelineof symmetry? It doesnot haveline symmetry, but
it hasanother type of symmetry. Thefigurelooksthe sameeither you seeit fromupsideor from
downside. i.e, from any two oppositedirections. Thisiscalled point
symmetry. If youlook at thefigureyou may observethat every part of it
has amatching point. If you draw aline through its centre, it cutsthe
diagram on either sidesof the center at equa distance. Draw somemore
lines through center and verify. Now thisfigureissaid to have ‘ point
symmetry’.

We also observe someletters of English a phabet have point symmetry too.

X|H||I1]S|N)Z
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W’ 4 | Try These

1. Identify whichof thefollowing have point symmetry.

K p

2. Whichof theabovefiguresare having symmetry?

3. What canyou say about therelation between line symmetry and point
Symmetry?

8.3.3 Applicationsof symmetry

. Majority of the objectswhat we use have atleast onetype of symmetry.
. Most of the Machine made productsare symmetric. This speedsup the production.

Observe these patterns
Basic/ Unitfigure

Wheredo you find these? Wefind these patternsin floor designsand fabric painting etc.
How these patternsare formed?

Usudly these patternsare formed by arranging congruent figuresor mirror imagessideby sdein
all thedirectionsto spread upon an areawithout any overlapsor gaps.

Thisiscalledtessdllation. Thisenhancesthebeauty of thediagrams.
Arethey symmetricasawhole?
Doesthebasicfigurewhichisusedtoformthetessdllationissymmetric?
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You can observethat only some patternshave symmetry asawholeasinfig(b) and othersdoes
n't haveany symmetry asawholeasinfig(a), through thebas c figures/unit figuresare symmetric.

Observethefollowing tessellationsagain.
What arethe basic shapes used in these tessellations?

Fig. (a) Fig. (b)
You may noticethat the basi c shapesused to draw tessellation are pentagon, rectangle, squares
and equilaterd triangle. Most tessell ation can beformed with these shapes.

Exercise- 8.2

1.  CuttheboldtypeEnglish aphabets(capital) and pasteinyour note book. Draw possible
number of linesof symmetry for each of theletter.
()  Howmany lettershavenolinear symmetry?
@)  How many lettershave onelineof symmetry?
@)  How many lettershavetwo linesof symmetry?
(iv) How many lettershave morethan two linesof symmetry?
(v)  Whichof them haverotational symmetry?
(vi)  Which of then have point symmetry?
2.  Drawlinesof symmetry for thefollowing figures. Identify which of them have point
symmetry. |sthereany implication between linesof symmetry and point symmetry?

/\
O OO
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3. Namesomenatural objectswith faceswhich have atleast onelineof symmetry.
4.  Draw threetessdlationsand namethe basi ¢ shapesused on your tessellation.

What we have discussed

> . Figuresaresaid to be congruent if they have same shapeand size.
. Figuresaresaidto besimilar if they have same shapesbut indifferent size.

. If weflip, dlide or turn the congruent/similar shapestheir congruence/
smilarity remainthesame.

. Somefiguresmay have morethan onelineof symmetry.

. Symmetry isof threetypesnamely linesymmetry, rotationa symmetry and
point symmetry.
. With rotational symmetry, thefigureisrotated around acentral point so

that it appearstwo or moretimessameasoriginal. The number of times
for which it appearsthe sameiscalled the order.

. Themethod of drawing enlarged or reduced smilar figuresiscaled Diadation.

. The patternsformed by repeating figuresto fill aplane without gapsor
overlapsarecalled tessdllations.

Rotating a Polygon //\

Thefollowing proceduredrawsaregular polygon
with n sides.

\_
| nteresting pictures can be drawn by repeating theserotationsthrough afull circle. Theangle

of rotationisfound by dividing 360° by the number of timesthefigureisrepeated. The
number of repestitionsinthefollowing diagramis8.

If wetake square what isthefiguretormed by rotating one of itsvertex and by rotating its
diagona mid point.
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Chapter

Area of Plane Figures

9.0 Introduction

Devarsh wantsto purchase aplot to construct ahouse for himself. Some of the shapes of the
plotsvisited by him are shown below.

4
€«&— 2m —>
B C

@ (b) ©

Plot (4) inthe shapeof atrapezium, Plot (b) inthe shape of quadrilateral and plot (c) inthe
shape of apentagon . Hewantsto calculatethe areaof such figuresto construct hishouseinthe
fidd.

We havelearnt how to find theareaof arectangle, square, parallelogram, triangleand rhombus.
Inthischapter wewill learn how to find theareaof atrapezium, quadrilaterd, circleand asector.
First let usreview what we have learnt about the areaof arectangle, square, parallelogram and
rhombus.
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Do This

Findtheareaof thefollowingfigures:

7cm )
0] (i) Lo (iii)
%4(:71 / :
5cm
|- [T |-
iV 3cm V Vi
() & | (vi)
4 F =+ 14cm 5cm 5cm
3cm
<
: I 3 L
! Zolcrn 50m
2.  Themeasurementsof someplanefiguresaregiveninthetablebe ow. However,
they areincomplete. Find themissinginformation
Figure Measurements | Formulafor | Areaof the
area given figurg
u t |-
T T Square | Sideof thesquare| A =didexside] ...............
L. 4 is15cm
T = =
F F Rectangle | Length=20cm | A=1xb 280cm?
L ) o Breadth=..........
ZB Triangle | Base=5cm A= ... 60cm?
Height=...........
;Parallelogram Height =7.6cm =bxh | 38m?
Base= ....cce.
Rhombus | d;=4cm | s |
‘V d,=3cm

Free Distribution by T.S. Government 2018-19




9.1 Areaofa Trapezium

Kumar ownsaplot near themain road asinthefigure below. Unlike someother rectanglar plots
in his neighbourhood, the plot hasonly apair of parallel sides. So, itisnearly atrapeziumin

shape. Canyoufind out itsarea?

C =%
N A
’ e l b
S
I}
= £
£ Q Q a
Q
@ | | @®
v v
| v D < 12m EA
«— 12m —> < h >
() (in)

Let usnametheverticesof thisplot asshowninfigure(i). By drawing CE 0 AB, wecandivide
itinto two parts, oneof rectangular shapeand theother of triangular shape (whichisright angled),

asshowninfigure(ii).

1
Areaof AECB=- hxc = % x 12 x 10 =60 m?
Areaof rectangleADCE = AExAD=20x12=240m?
Areaof trapezium ABCD = Areaof A ECB +Areaof rectangleADCE

= 60+240=300m°
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Thuswecanfindtheareaif thetrapezium ABCD by combining thetwo areasi.e. isrectangle
ADCE andtriangle ECB.

] Areaof ABCD

Areaof ADCE +Areaof ECB f) =EC=h
AE =a, AB =b=a+c

(hxa+Z(hx0)

ha+ =
@@+ 59

~ 2a+c)
B h[ 2

Z B

= %h(a+b) (- ct+ta=h)

1
= 3 height (sum of paralle sides)

By subgtituting the valuesof h, b and ainthe above expression Where h=12

@ _ 1 a=20
Areaof trapezium ABCD = > h(a+Db) b =130
1 2
=5 X 12 x (30 + 20) =300 m
Examplel:  Hereisafigureof aplayground. Find the areaof the playground.
b
C
|
|
|
h |
|
|
F B
b ‘<T>
a _ >
Solution: Herewe can not dividethefigureinto onerectangleand onetriangle. Insteed ,we

may divideitinto arectangleand twotrianglesconveniently. Draw DE O AB and
CF O AB . Sothat trapezium ABCD isdivided into three parts. Oneisrectangle
DEFC and other two aretriangles AADE and ACFB.
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Areaof ADE + Areaof Rectangle DEFC + Areaof CFB

Areaof trapezium ABCD

1 1

= (5xhxc+(bxh)+(5xhxd)
2 2

= hlc+b+1d}
2 2

_ hc+2b+d}
i 2

_ h_c+b+d+b}

2

[a+b

So, wecanwritetheformulafor theareaof a trapezium

) sum of parallel sides
= heght x
2
1 _ .
® = EXdlstancebetweentwopardlelsdw(wmofparallelsd&) )
Activity
1. Draw atrapezium WXY Z on a piece of graph paper as
shownin thefigureand cut it out asshownin Fig. (i) Z b Y
/ \
[1h \
/ \
Wi a X
Fig. (i)
2. FindtheMidpointof XY by foldingitssdeXY andname 7 — v
it *A’ asshowninFig.(ii) TN~ A
W X
Fig. (i)

3. Draw lineAZ.

| ® |
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4.  CuttrapeziumWXAZintotwopieces  Zr~o
by cutting along ZA. Place A ZYA : _A
as shown in the fig, (iif) whereAY [ 1" \\\\\
placedonAX insuchaway that Y’ : )

W -
coincideswith ‘X’. Weget A WZB. 2 X b B
\) 4]

What isthe length of the base of the i)

larger triangle? Write an expression
for theareaof thistrianglefig. (iii)

5.  Theareaof thistriangle WZB and the areaof thetrapezium WXAZ arethe same (How?)

Areaof trapezium WXAZ = Areaof triangleWZB

1 1
= EXheightXbase: > xhx(a+b)

Note: Check theareaby counting the unit squares of graph.

& Do This
1. Findtheareaof thefollowing trapezium.
7cm
: 5 D--_G_crﬁ___-T
: 8cm 2 §
; l
9cm
Fig. (i) Fag. (i)

2.

3.

Areaof atrgpezium is16cm?’. Length of oneparallel sdeis5cmand distance
betweentwo parallel sidesis4 cm. Find thelength of the other parallel side?
Try to draw thistrapezium on agraph paper and check the area.

ABCD isaparalelogranwhoseareais 100sg. cm. P c
Pisany pointinsidethe parellelogram (seefig.) find @

the areaof arAAPB + arACPD. A B
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Solved examples

Example2: Thepardld sidesof trapezium are 9cm and 7cm long and the distance between
themis6cm. Find theareaof thetrapezium.

Solution: Parallel sides of the trapezium are 9 cm and 7 cm, the sum of the lengths of
parald sides (9+7) cm=16cm
9cm

v

Distancebetweenthem=6cm

6cm

7cm _—

|:|_______J:

1
Areaof thetrapezium = > (sumof thelengthsof parallel sides) x (distance between them)

1 2
(E X 16 x 6) cm
= 48cm?

Example3: Areaof atrapezium is480cm>. Length of oneof theparallel sidesis24cmand
thedistance betweenthe parallel sidesis8cm. Find thelength of theother pardle
Sde.

Solution': Oneof theparalld sides = 24cm
L et thelength of the other parallel sidesbe‘x’ cm
Also, areaof thetrapezium = 480cm?

Distance betweenthe parale sides

8cm

1
O Areaof atrapezium = > X (a+b) x h

1
Ol 480 = E X (24 +x) x8
= 480 = 96+4x
= 480-96 = 4x
= 4x = 384
384
= X = T = 96cm

FreeDistribution by T.S. Government 2018-19
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Example4:

Solution:

Example5:

Solution:

Theratio of thelengths of the parallel sidesof atrapeziumis4:1. Thedistance
between themis10cm. If theareaof thetrapeziumis500 cm?. Find thel engths
of theparald sides.

Areaof thetrapezium = 500cm?

Distance between the parallel sides of thetrapezium =10cm

Ratio of thelengthsof theparallel sdesof thetrapezium=4:1

Let thelengthsof thepardle sidesof thetrapezium be4xand xcm.

1
Areaof thetrapezium = > (a+b)xh

1
= 500 ZE(X+4X)X10
= 500 =(x+4x)5
= 500 = 25x

_@—Zocm
=0 =

[ Oneparalld side =20cm

= X

[ Theother parallel side=4x=4 x 20=80cm (- parallel sidesarein4:1)

Inthegivenfigure, ABED isaparalelograminwhichAB = DE=10cmandthe
areaof A BECis72cm?. If CE = 16¢m, find theareaof thetrapezium ABCD.

10cm 16cm

Areaof

[

jp

N>
Yo

10cm

BEC= x Base x dtitude
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72 = 1><16><h
S 2
ho = 72><2_9
= g -ocm
Intrapezium ABCD
AB  =10cm

DC

DE + EC (.- DE=AB)

10cm+16cm=26cm

0 Areaof thetrapezium ABCD

= %X(a+b) xh
1
= E(AB+DC)h

1 2
= 5(10+26) X 9cm

= 18 x 9cm? ®
= 162 cm?

Example6: Mohanwantstobuy afiddonariver-sde. A plot of field asshownin the adjacent
figureisavailablefor sale. Thelength of theriver sideisdoublethelength of the
road sideand are paralldl.

100 m

Theareaof thisfield ile,SOOm2 and the distance between theriver androad is
100 m. Find thelength of the side of the plot along theriver.
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Solution: L et thelength of the side of thefield along theroad be xm.

Then, length of itssidealong theriver =2x m.
Distance between them =100 m.

1
Areaof thefield = > (a+b) xh

1
10,500 = = (x +2x) x 100

10,500 =3x x 50

_10500
X Taxsp 0T
0 Lengthof theplot onriver side = 2x=2x 70
=140 m

9.2 Areaof aQuadrilateral

A quadrilaterd can besplitintotwotrianglesby drawing oneof itsdiagonds. This* Triangulation
@& helpsustofind theareaof aquadrilateral. @

Mahesh split the quadrilateral ABCD into two triangles by drawing thediagona AC.

Weknow that the areaof atriangle can befound using c
two measurements, base of thetriangleand vertica height ’
of thetriangle, whichisthe distancefromitsbasetoits
apex (point at the top of atriangl€), measured at right
anglestothebase.

Mahesh hasdrawn two perpendicular linestoACfrom a4
D and B and namedtheir lengthsash, and h, respectively.

(areaof AABC) + (areaof AADC)

Areaof thequadrilatera ABCD

1 [1
E x AC ><h:L + EACXh2

1
5 AClh;+hy]

1
Areaof quadrilateral ABCD = > d(h, +h,)

Where*d' denotesthelength of the diagonal AC.

_ Free Distribution by T.S. Government 2018-19 _

| ® |



Try These

[ [ We know that parallelogram is also a
quadrilateral. Let us split such a
quadrilateral intotwotriangles. Find their
areas and subsequently that of the
parallelogram. Doesthisprocessintune
withtheformulathat you aready know?

Areaof aquadrilaterd =

2

— X

Length of adiagond x Sum of thelengthsof the perpendiculars

drawn from the remaining two verticeson thediagond.

Example7:

Solution:

Findtheareaof quadrilatera

ABCD

Areaof quadrilateral ABCD

1
=5 d(h; +h,)

diagonal AC=(h;+h,)

h1+ h2: 12 cm.

D 1lcm i_ /B
_______ N
C
Fig. (i)
A __
4
Sum of the lengths of h,
perpendiculars from the T
remainingtwoverticesonthe P<g Tiom—— /B
h,
_______ N
C
Fig. (i)
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Length of thediagona (BD) =11cm.

O Areaof quadrilateral = %d(hl+ h,) = % x12 x11=6 x11 =66 cm’.
9.3 Areaof Rhombus B

We can use the same method of splitting into triangles (which
wecalledtriangulation) tofind aformul afor theareaof rhombus.

InthefigureABCD isarhombus. We know that the diagonals
of arhombusare perpendicular bisectors of each other.

[ OA=0C, OB=0D

And JAOB = O0BOC = OCOD = JAOD = 90°

Areaof rhombusABCD = areaof A ABC + areaof A ADC

1
xACxOB+§ X AC x OD

1
= 5 * AC(OB+OD)

1
:EXACXBD (U OB + 0D =BD)

1
Thusareaof arhombus = > x d,d,, whered,;, d, areitsdiagonals.
In wordswe say, areaof arhombusishalf the product of diagonals.
Example8: Findtheareaof arhombuswhosediagonasareof length 10cmand 8.2 cm.

Solution: Areaof therhombus

1
5 d,d, whered,, d, arelengths of diagonals

1 2
E x 10 X 8.2cm

4lcm2

_ Free Distribution by T.S. Government 2018-19 _
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94 Surveying thefield

A surveyor has noted the measurementsof afield in hisfield book in metresas shown
below. Findtheareaof that field.

ToS
200
25t0T< | 160
110
25t0 L 70

30
FromP

60toR

40t0 Q

Thedatagivesthefollowinginformation
1. Thefieldisintheshapeof ahexagonwhoseverticesareP, Q,R, S, Tand L.
PSistaken asdiagonal @
VerticesQ and R on oneside of thediagonal and theverticesT and L areon another side.

2.
3.
4. Theperpendicular drawnfrom QtoA is40 m. Similarly other perpendiculars.
5. Inthefield book the measurementsarereal and recorded from bottom to top.
6.

Thefiddisdividedinto 2 triangles, 2 trapeziums.

S
We can find thefollowing measurementsfrom theabovefigure
AC =PC-PA . b
=110-30=80m 5
CS =PS-PC
=200-110=90m
DS =PS-PD
=200 -160=40m :
BD =PD-PB
=160-70=90m
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L bxh
— xpbx
2

Areaof A APQ

1
2 % 30 x 40 = 600 Sq.m.

1
Areaof trapezium AQRC > x h(a+b)

1
5 x AC (AQ +CR)

1
Ex 80 x (40 + 60)

%X80><100

4000 Sg. m.

1
x CRxCS == x60x 90 = 2700 Sq.m. @

® Areaof A CRS = >

N~

1
Areaof trapeziumPLTS = > x h(a+b)

x LB (TL + SP)

N

1
5 X 25(90 + 200) (- TL =BD =90)

% x 25x 290

3625 Sq.m.
600 + 4000 + 2700 + 3625

Areaof thefield

10,925 Sg. m.

_ Free Distribution by T.S. Government 2018-19 _
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Do This

Thefollowing detailsarenoted in metresinthefield book of asurveyor. Findtheares
of the fields.

@ ToD (i) ToC

140 160

S0toE<— 80 30toD<— 130
50 —>50toC 90 —>60toB

30 —>30toB 40to E<— 60

FromA FromA

Think and Discuss:

A parallelogramisdivided into two congruent trianglesby drawing adiagona acrossit. Canwe
divideatrapeziuminto two congruent triangles? ®

” o | Try These

Find theareaof following quadrilaterals.

|
|
N\
N
3
N’
QK M
1 7
|

() (if) (iif)

9.5 Areaof aPolygon

Theareaof apolygon may be obtained by dividing the polygon into anumber of simple shapes
(triangles, rectanglesetc.) Then theareas of each of them can be cal culated and added up to get
therequired area
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Observethefollowing pentagoninthegivenfigure:

B B

—— _ C
h, 1
A D
u
l
ih,
I
I
I
I
E
Fig. (i) Fig. (ii)

Fig.(i) : By drawing two diagonalsAC and AD the pentagon ABCDE isdivided into three parts.
So, areaABCDE = areaof AABC + areaof AACD + areaof AAED

® Fig.(ii) : By drawing one diagonal AD and two perpendiculars BF and CG on it, pentagon ®
ABCDE isdividedinto four parts. So, areaof ABCDE = areaof right angled AAFB + areaof
trapezium BFGC + areaof right angled ACGD + areaof AAED. Why isthisso? (Identify the
paralld sidesof trapezium BFGC).

Try These

(0] Dividethefollowing polygoninto parts(trianglesand trapezium) tofind
outitsarea.

H
G
F I N
M R

E
Fl isadiagonal of polygon EFGHI NQ isadiagonal of polygon MNOPQR

_ Free Distribution by T.S. Government 2018-19 _
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(i)  PolygonABCDE isdividedinto partsasshowninthefigure. Findthe
area if AD = 8cm, B C
AH =6 cm, AF = 3cm
and perpendicular,
BF = 2cm, CH = 3cm
and EG =2.5cm A G D
- FH H
Areaof polygon ABCDE = areaof |
|
AAFB + :
1 |
Areaof AAFB = > AF x BF E
—_— 1 x3 X 2 f—
=2 =
_ (BF+CH)
Areaof trapezium FBCH = FH x Y
(2+3)
=3 x 5 [« FH=AH-AF]
Areacf ACHD :% HD x CH = ®
Areaof A ADE :% xAD X GE =

So, theareaof polygonABCDE=....

(i)  Find the area of polygon MNOPQR if MP=9cm, MD =7 cm,
MC=6cm, MB=4cm, MA =

NA, OD, QC and RB are perpendicularsto diagonal MP

o I U N

2cm

Uj—————— o)
0

®
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Example9: Findtheareaof thefield shownalongside. All dimension arein metres.

Solution: Areaof ABCDE =Areaof A ABH + areaof trap BCFH + areaof A CDF +
+Areaof A AED

Now, areaof ABH

1
= - xAH X HB
2

= 2 x25%25
S 2

Areaof trap BCFH

1
> * (HB+FC) x HF

1
@& = 5 (25+50) x 55m? @&

75%x55 5
= 5 m-=2062.5m

Areaof A CDF

= x FC x DF

_ 1 2 _ 2
= 2><50><50m =1250 m

1 xADxEG

Areaof A AED

1
= — X X
5 130x% 60

= 3900 m?
Thus, area of ABCDE = 312.5m? + 2062.5m? + 1250 m? + 3900 m?

= 7525m?

_ Free Distribution by T.S. Government 2018-19 _
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Example10: Thereisahexagon MNOPQR of each side 5 cm and symmetric about NQ.
Suresh and Rushikadivided it into different ways. Find theareaof thishexagon
using both ways.

o —————
M/\O

11lcm
5cm

)
py)

I/
___=®
T
Py

go
Y e

R

r

Suresh’'sMethod Rushika's Method
Fig. (i) Fig. (i)

<& Solution: M ethod adopted by Suresh / ®

Sinceitisaregular hexagon. So, NQ dividesthe hexagon into

two congruent trapeziums. You can verify it by paper folding. g
Now areaof trapezium MNQR >em -
11+5 |_dom

= X
4 2
= 2x16=32cm?

So the area of hexagon MNOPQR = 2 x 32 = 64 cm?
Method adopted by Rushika's

AMNO and ARPQ arecongruent triangleswith altitude 3 E"m
cm(fig.4). Youcanverify thisby cutting off thesetwotriangles M
and placing them on oneanother.

Areaof AMNO= % x 8§x 3 =12cm?

= Areaof ARPQ R
Areaof rectangle MOPR =8 X 5=40 cm? j}m
Now, areaof hexagon MNOPQR=40+12+12=64 c’. s

FreeDistribution by T.S. Government 2018-19
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Exercise- 9.1

1.  Dividethegivenshapesasinstructed

oy

(i) into 3rectangles (i) into 3rectangles (iit) into 2 trgpezium
(iv) 2trianglesand arectangle (v) into3triangles
2. Findtheareaenclosed by each of thefollowing figures
@ 7cm @
5 E<——D ____
K /_\J§ < 20cm e
A C -rF K E
| L e E £
@ S i}
5 & & F -
N < a [
L A B
1 [l = 28cm
E 4cm ¥ L J ¥
18cm
() (i) (iit)

3. Cdculatetheareaof aquadrilatera ABCD when length of thediagona AC=10cmand
thelengths of perpendicularsfrom B and D on AC be5 cm and 6 cm respectively.

4.  Diagramof theadjacent pictureframehasouter dimensions
28cm x 24 cmandinner dimensons20cm x 16 cm. Find
theareaof shaded part of frame, if width of each sectionis
thesame.

16cm
24cm

20cm

28cm
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5.  Findtheareaof each of thefollowingfields. All dimensionsarein metres.
D

N\

0]

6.  Theratioof thelength of thepardld sidesof atrapeziumis’5:3 and thedistance between
themis16cm. If theareaof thetrapeziumis 960 cm?, find thel ength of the parallel sides.

® 7. Thefloor of abuilding consistsof around 3000 tileswhich are rhombus shaped and each ®
of itsdiagonalsare45 cmand 30 cminlength. Find thetota cost of flooringif eachtile
costs rupees 20 per m-.

8.  Thereisapentagonal shaped partsas shown in figure. For finding its area Jyothi and
Rashidadividedit intwo different ways. Find the areain both waysand what do you
observe?

—— — o — ————— ———

30cm

15cm

15cm
~
_______________________>
-~
~
~

|
—

v NN —l —l I_

15cm Jyoti Diagram Rashida's Diagram
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9.6 Areaofcircle

Let usfindtheareaof acircle, using graph paper.

Draw acircleof radius4 cm. onagraph paper . Findthe
areaby counting the number of squaresenclosed.

Astheedgesarenot straight, weroughly estimatethearea
of circleby thismethod. Thereisanother way of finding
theareaof acircle.

N

Fg.(i) Fg.(ii) Fo.(iii)
Draw acircleand shade one half of thecircleasin (Fig.(i)), now fold thecircleinto eight equal
partsand cut dlong thefoldsasin Fig (ii))

Arrangethe separate piecesasshownin Fig. (iii), whichisroughly aparallelogram. Themore
sectorswe have, the nearer we reach an appropriate parallelogram asdone above. If wedivide
thecirclein 64 sectors, and arrange these sectors.It given nearly rectangle Fig(iv)

U

I

AN——]
Radius

I

v

Half of the Circumference

Fig.(iv)
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What isthe breadth of thisrectangle? The breadth of thisrectangleistheradiusof thecircle ‘r’

Asthewholecircleisdivided into 64 sectorsand on each sidewe have 32 sectors, thelength of
therectangleisthelength of the 32 sectors, whichishalf of the circumference (Fig.(iv)).

Areacf thecircle Areaof rectanglethusformed
= | xDb

= (hdf of circumference) x radius

1
= —x2T[rx = 2
2 r=Tr

2

Sotheareaof thecircle 1L

Thread activity:

The commentaries of the Talmud (A book of Jews) present a nice approach to the formula,
A = Tr” to calculate the area of acircle. | magine that the interior of acircleis covered by
concentriccirclesof yarn. Cut theyarn circlesalong avertical radius, each strand isstraightened
® and arranged as shown in thefigure below to form anisoscelestriangle

Radius (i)

N
\ 4

Circumference of the circle
(iif)
Thebase of theisoscelestriangleisequal to the circumference of thecircleand height isequa to
theradiusof thecircle.

1
Theareaof thetriangle = > X pase x height
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I 7 —
222
= —X2Tr X r
= TWZ
O Areaof acircle = 1r? (Wherer istheradiusof thecircle)
Try These (2—2 xzxzj
2 2

Example11:

Solution:

Example12:

Solution:

Draw circleshaving different radiuson agraph paper. Find theareaby counting
the number of squares. Alsofind the areaby using formula. Comparethetwo
answers.

A wireisbent intotheform of asquareof sde27.5 cm. Thewireisstraightened
and bent into theform of acircle. What will be the radiusof thecircleso
formed?

Length of wire= perimeter of the square
=(27.5 x4) cm=110cm. @&

Whenthewireisbentintotheformof acircle, thenit representsthe circumference
of thecirclewhichwould be 110 cm.

Let r betheradiusof thiscircle

Then, circumference = 110cm

we have 2><272><r =110 |--c=2m
|:|4fo = 110
7
110x7
= 1 =
= 175cm

Thecircumferenceof acircleis22 cm. Finditsarea? And aso find the areaof
thesemicircle.

Let theradiusof thecirclebercm

Thencircumference = 21T

_ Free Distribution by T.S. Government 2018-19 _
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27r = 22 What is area of Semi-circle?
> ><2_2 “r = 22 The.: shaded

7 region of the o
1 7 7 circleis imagine e——+——,
r=22x— X?z - L, om as by folding ‘\\ /
.. Radius of'the circle = 3.5cm ?he 01r.cle along 2. L 27
its diametre.
22 7 7
) 2 I e BV _] 2 Can we say area of the shaded
Area of the circle r [ 7 727 2) ™ region is 1/2 of area of the circle?
_ 2
= 385cm Its area is 1/2 of the area of circle
1
Area of the semi circle =3 nr’ — 1 ol
2
- 1 %x38.5=19.25cm? what will be the perimeter of the
2 semi-circle ?

9.7  Area of a Circular Path or Area of a ring

Inapark a circular path is laid as shown in the given figure.lts outer and inner circles are concentric.

Let us find the area of this circular path.

The Area of the circular path is the difference of Area of outer circle

and inner circle.
If we say the radius of outer circle is ‘R’ and inner circle is ‘r’ then

Area of the circular path = Area of outer circle — Area of inner circle

@
®

= ‘rcR2 - TCI‘2

T(R>-1)

Hence

Area of the circular path or Areaofaring = © (R2 - r2) or T(R+r)(R-r)

Where R, r are radii of outer circle and inner circle respectively

Example:13  Observe the adjacent figure. It shows two circles
with the same centre. The radius of the larger circle
is 10cm and the radius of the smaller circle is 4cm.
Find (i) thearea ofthe larger circle

(i) The area of the smaller circle

(i) The shaded area between the two circles.
(take ©=3.14)

‘
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Solution: () Radiusofthelarger circle=10cm
So, areaof thelarger circle=TiR?
=3.14 x 10 x 10 =314 cm?
(1) Radiusof thesmaller circle=4cm
So, areaof thesmaller circle= w?
=3.14 x 4 x 4=50.24 cm?
(i)  Areaof theshaded region=Areaof thelarger circle— Areaof thesmaller
crde
= (314 —50.24) cm?
= 263.76 cm?.

Example14: Calculatetheareaof shaded part of thefiguregiven below

191m
®

Solution: Shaded Area= Areaof rectangle AGJF + Areaof rectangle HCDI + Areaof
semi circular ring ABCHG + Areaof semicircular ring DEFJI

Areaof rectangleAGJF = 25 X 3.4=85m>.

Areaof rectangle HCDI = 25 X 3.4=85m>.

22
Areaof asemi circular ingABCHG =  [(R?—r?)] == X [(9.55)%—(6.15)7]

;o - _ T o on_ 22 2 2
Areaof asemi circular ring DEFJI = 2[(R )= 7 X [(9.55)°—(6.15)]

= (25 % 3.4) + (25 X 34)+ T1(9.55)° — (6.15)7] + %n[(955)2— (6.15)]

22 )
= [85+ 85+ = X 157 X 3.4]m R=
= (170 + 167.77)m? .
( ) r = ﬁ =6.15
= 337.77m? 2
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Example15: Findtheareaof shaded region of thefiguregiven below.

D
F
L
7cm
A B E[ 3
7cm 35cm | 7cm R
K
Solution:

Shaded area=AreaADBCLA + Area EFGE + AreaBEGK CB

1 (10.5)2 [7]2 1{7]2 1 (17.5)2 {7)2 )
x| —| =] |+=1=] + m— —] |cm
2 2 2) | 2 2) 72 2 2
(1,237 (L,2,9) (L2280
27774 4"\ 77, cm
(385 77 1617]

__+ 2
16 4 16

~ (2310) )
“ L1 /)"

= 144.375 cm?

2 7 4 4

9.8 Lengthof thearc

Observethefollowing circlesand completethetable

- - -~ -~
//’ ~o e SQ e
, ’ N ’
/ / II
/ 1 / /
1 ) 1 A ! AX 1 A
‘ T \ r \ \ r
1\ 1\ I\ /
/ /
\

N N
~
Seo -7 Seo -7
~—_--

(i) (i) (iv) (V)
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Fg Angle Lengthof Arc Relation between angleand
length of arc
0) 360° 21T 360° 2T =21
360°
0 180° 180° o=
m 360°
(i) o0° T
2
i) 450 n
4
0
X
v x° I X271 = |
0 LS
(Vi) 60 3
XO
From the above observations, the length of thearc of asector (1) is 360 X 2T where'‘r’is @

theradiusof thecircleand ‘X' isthe angle subtended by the arc of the sector at the centre.

If thelength of arc of asectorisl

2mr _ 360
X

o

X
Then | = X 210
360°

9.9 Areaof Sector
We know that part of acircle bounded by two radiusand an arciscalled sector.

TheAreaof acirclewith radiusr = T0°
Anglesubtended by the arc of the sector at centre of thecircle isxO
Areaof asector and itsanglearein direct proportion
0 Areaof sector : Areaof circle= x°: 360° n
XO
Theareaof sector OAB = 3 x Areaof thecircle A\_/B

o
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X° 2 [ — 2
3600 X TS [T =10 X 2]

Hence Areaof sector OAB =

(0]

r
= 3por X2 xg

A= I_2r(| islength of the arc)

Example13: Findtheareaof shaded regionineach of thefollowingfigures.

Y AL,
N Al LY
® o - ®

Solution: (i) Areaof theshaded region
={ Areaof thesquarewith side21m} —{ Areaof thecirclewith diameter 21m}

If thediameter of thecircleis21m

Then theradius of thecircle= % =10.5m

Areaof the shaded region= (21 x 21) — (2_72 x 2l x 21 )m2

= 441 — 3465
=945 m?

(i) Areaof shaded region={Areaof thesquarewithside21 m} —
{4x Areaof the sector}

90° xglexg)mz

= @Lx21)— 4x 22 2l
( )(4 60° 7 2 2

(if diameter is21m, thenradiusis 21 m)
2

FreeDistribution by T.S. Government 2018-19

| ® |



228

=@Ix2)- [axLx 22 22, 21
A R R

= (441-346.5) m?
= 945m?

Exercise- 9.2

A rectangular acrylic sheet is36 cm by 25 cm. From it, 56 circular buttons, each of
diameter 3.5 cm have been cut out. Find the areaof the remaining sheet.

Findtheareaof acircleinscribedinasquare of sde28 cm. / \
[Hint. Diameter of thecircleisequal tothe side of the square] K /

Find the areaof the shaded regionin each of thefollowing figures.

28cm

10.5m
e ——— sl
I

SN
=

\\ 4

42cm

N/

21m

Hint: q +d+9—42
[ |n.E 5= ]

N
\ 4

d=21
O sideof thesquare21 cm

Theadjacent figure consistsof four
amd| semi-circlesof equad radii and
two big semi-circlesof equal radii

(each 42 cm). Findtheareaof the
shadedregion
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Theadjacent figureconsists of four D
haf cirdlesand two quarter circles.
IfOA=0B=0C=0D=14cm.
Find the areaof the shaded region.

C
Inadjacent figure A, B, Cand D are centresof equal circleswhichtouch externdly ispairs
and ABCD isasquareof side 7 cm. Find the areaof the shaded region.

Theareaof anequilaerd triangle
is 49./3cm?.  Taking each
angular point ascentre, acircle
isdescribed withradiusequa to
half thelength of the side of the
triangleasshowninthefigure.

Find the areaof the portionin
thetriangle not included inthe
circes.

Four equal circles, each of radius‘a touch oneanother. Find the areabetween them.

Four equal circles are described about the four corners of a square so that each circle
touchestwo of the others. Find theareaof the space enclosed between the circumferences
of thecircles, each side of the square measuring 24 cm.
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9. Fromapieceof cardbord, inthe A
shapeof atrgpeziumABCD, and
ABJ|CD and OBCD = 90°,
quarter circleisremoved. Given
AB=BC=35cmandDE=2
cm. Calcualte the area of the
remaining piece of the

3.5cm

22 D L
cardboard. (Take Tt tobe 7) 2cm E 3.5cm

10. A horseisplacedfor grazinginsdearectangular field 70 mby 52 m andistethered to one
corner by arope21 mlong. How much areacan it graze?

C B
N
52mm
Q
” \
v
< 21lm P >A
® 70m ®
@% Q What we have discussed

1
Areaof atrapezium = > (Sum of the lengths of parallel sides) x (Distance
between them)

. Areaof aquadrilateral = % x |length of adiagona * Sum of thelengthsof
the perpendicularsfrom theremaining two vertices on the diagona)

. Areaof arhombus = Half of the product of diagonals.

. Areaof acirdle= T* where'r’ istheradiusof thecircle.

«  Areaof acircular path (or) Areaof aRing = T(R? r?) or (R + 1) (R-r)
whenR, r areradii of outer circleandinner circlerespectively.
0

360°
arc of the sector at the center of thecircleandr isradiusof thecircle.

. Areaof asector = xTr? where X is the angle subtended by the

A=l
2
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Chapter 10

Direct and Inverse Proportions

10.0 Introduction

Gopi uses4 cupsof water to cook 2 cupsof riceeveryday. Oneday
when some guestsvisited hishouse, he needed to cook 6 cupsof §
rice. How many cupsof water will he need to cook 6 cupsof rice?

We comeacrossmany such situationsin our day-to-day life, where
we observe changein onequantity bringschangein other quantity.
For example,

()  What happensto the quantity of mid day meal needed if
morenumber of sudentsareenrolledinyour school?more S .
® quantity of mid day meal isrequired. ®

@)  Ifwedeposit moremoney inabank, what can you say about theinterest earned? Definitely
theinterest earned a sowill bemore.

(i)  What happenstothetotal cost, if the number of articles purchased decreases? Obvioudy
thetotal cost also decreases.

(iv) Whatistheweight of 20 teapackets, if theweight of 40 teapacketsis1.6 kg? Clearly the
weight of 20 teapacketsisless.

Inthe above exampl es, we observethat variation in one quantity leadsto variation in the other
quantity.

Do This

Writefive more such situations where change in one quantity leadsto changein
another quantity.

How do wefind out the quantity of water needed by Gopi? To answer this question, we now
study sometypesof variations.
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10.1 Direct Proportion

Ontheoccasion of Vanamahotsavam, Head of Ecoteaminaschool decided totakeup plantation
of saplings. Number of Eco club membersof each classisfurnished here.

Class VI VII VIl IX X
Number of Eco students 5 7 10 12 15

Each student hasto plant two saplings. Find the number of saplings needed for plantation for
eachclass,

® Class Vi vVIL | v IX X ®
Number of Eco students 5 7 10 12 15
Number of saplingsrequired 10 14 20 24 30

What can you say regarding number of saplingsrequired?What kind of achangedoyoufindin
thenumber of saplingsrequired and the number of students? Either bothincrease or decrease.

Number of students =5 = 7 = E ------- =I =2 whichisaconstant andis

called constant of proportion.
Astheratioissame, wecall thisvariation asdirect proportion.

If x andy are any two quantities such that both of them increase or decrease together and X

y
remains constant (say k), thenwe say that xand y arein direct proportion. Thiscan bewritten as

x 0 yandread asxisdirectly proportional toy.
X
O ; =k 0O x=Kky wherekisconstant of proportion.

Ify, and y, arethevaluesof y corresponding tothevaluesof x, and x, of x respectively,

then A%
Yi Y
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Do These

1.  Writethreestuationswhereyou seedirect proportion.

2. Letusconsider different squaresof sides2, 3, 4 and 5cm, Find the areas of
thesquaresandfill thetable.

Sideincm Areaincm?

g b~ W

What do you observe? Do you find any change in the area of the square with a
changeinitsside? Further, find the areaof asquareto thelength of itsside. Isthe
ratio same? Obvioudy not.

[0 Thisvariationisnot adirect proportion.

@ 3.  Thefollowing arerectagles of equal breadth on agraph paper. Findthearea @
for each rectangleandfill inthetable.
1 4
2 5
3
Rectangle 1 2 3 4 5

Length (cm)
Area(cmz)

Istheareadirectly proportiona to length?

4.. Takeagraph paper make samerectanglesof samelength and different width.
Find theareafor each. What can you conclude about the breadth and area?
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Examplel:

Solution:

Example2:

Solution:

Example3:

_ Free Distribution by T.S. Government 2018-19 _

If the cost of 65 tea-packets of samesizeisI 2600, what isthe cost of 75 such
packets?

Weknow if the number of tea packets purchased increasesthen the cost also
increases. Therefore, cost of tea-packets directly varies with the number of
teapackets.

No. of tea packets () 65 75
Cost (y) 2600 ?
H_X%
So v, - Y, Here x,=65 y,=2600 Xx,=75 Y,=7?
y substituting. 2600  y, = Y,= e =

So cost of 75 such packetsis 3000.

Following arethe car parking chargesnear arailway station

Number of Hours Parking Charge
(x) v)
upto 4hours 3 60
8hours < 100
12 hours < 140
24 hours < 180

Check if the parking chargesand parking hoursarein direct proportion.
We can observethat both valuesare gradually increasing.

Arethey indirect proportion? What isthe value of Xa
y

If itisaconstant, thenthey arein direct proportion. Otherwisethey arenot in
direct proportion. Let check inthiscase.

x_4 8 12 24
y 60’100 140’ 180
You can easily observethat al theseratiosare not equa . Sothey arenot indirect
proportion.

A pole of 8 m height castsa 10m long shadow. Find the height of thetreethat
castsa40 mlong shadow under similar conditions.

®




Solution: Length of ashadow directly variesto the height of thepole.

X, _ X
Soyi:y—z Herex;= 8m y,=10m x,=? and y,=40m
Substitut 8_% = 8X40—32

itwte 75= 25 =% = —5 =32m

So height of thetreeis32m.
Example4: If apipecanfill atank of capacity 501 in 5hours. Then how long will it taketofill

atank of capacity 75l.
Solution: Volumeof water inatank [ timerequiredtofill it.
X _ X
Sohae7—7 Here x,=501 'y, =5hr X, =751 and y,=?
1 2
50 75 75x5 37510

5y, =Y, = 50 }562 :7§hl’

1
Timerequiredtofill atank of capacity 751is7 — hr

2
Example5:  If thecost of 20m of aclothis ¥ 1600, then what will bethe cost of 24.5 m of
® that cloth. ®
: . iy 4 H_X
Solution: Cost directly varieswith thelength of cloth. So v,y where x; =20m
1 2
y, =%1600, x,=245m and y,=7?
_ 20 _245 _ 1600x245 _
Substitute 1600y, = X = — 0 - 1960

Cost of 24.5 m of clothisT 1960.

Do This [ Telugu States
Measure the distance in the given
map and using that cal cul ate actual
distance between (i) Vijayawadaand
Vishakapattanum, (ii) Tirupati and
Warangd. (Scaleisgiven)

Scale shows how lengths between
two cities are reduced in drawing

|

TELANGANA

[ ]

Visakhapatnam

| Vijayawada |

Scale:
1 cm =300 km

ANDHRA PRADESH

Scale: 1 cm =300 km

Convert scale to ratio or 1 cm :
30000000 cm using centimetres as
common unit.
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Exercise- 10.1

1. Thecost of 5 metersof aparticular quality of clothis 210. Find the cost of (i) 2 (ii) 4
(111) 10 (iv) 13 metersof cloth of the samequdlity .

2.  Fillthetable.
No. of Apples 1 4 7 12 20
Cost of Apples(in%) 8 | il | e |

3. 48bagsof paddy costs X 16, 800 then find the cost of 36 bags of paddy.

4.  Monthly average expenditure of afamily with 4 membersis ¥ 2,800. Find the monthly
average expenditure of afamily with only 3members.

5. Inashipof length28 m, height of itsmastis12 m. If theheight of themast initsmodel is
9cmwhat is thelength of themodel ship?

6.  Avertical poleof 5.6 m height castsashadow 3.2 mlong. At thesametimefind (i) the
length of the shadow cast by another pole 10.5 m high (ii) the height of apolewhich casts
ashadow 5mlong.

7.  Aloadedtruck travels14 kmin 25 minutes. If the speed remainsthe same, how far canit
® travel in5 hours? ®

8.  Iftheweight of 12 sheetsof thick paper is40 grams, how many sheetsof the same paper

2
wouldweigh 16§ kilograms?

9.  Atrainmovesat aconstant speed of 75 km/hr.
(i) How far will it travel in 20 minutes?
(i) Find thetimerequired to cover adistance of 250 km.

10. Thedesignof amicrochip hasthe scale40:1. Thelength of thedesignis18cm, find the
actual length of themicro chip?

11. Theaverageageof doctorsand lawyerstogether is40. If thedoctorsaverageageis 35
andthelawyersaverage ageis 50, find theratio of the number of doctorsto the number of

lawyers.

Project work

1. Takeamap of India. Notethe scale used there. M easure the map distance between any
two citiesusing ascae. Calcul ate the actual distance between them.

2. Thefollowingingredientsarerequired to makehawafor 5persons. Suji /Rawa=250g,
Sugar = 300 g, Ghee=200 g, Water = 500 ml. Using the concept of proportion, estimate
the changesin the quantity of ingredients, to prepare halwafor your class.
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10.2 Inverse Proportion

A parcel company has certain number of parcelsto deliver. If the company engages 36 persons,
ittakes 12 days. If thereareonly 18 person, it will take 24 daystofinishthetask. You seeasthe
number of personsare halved timetaken isdoubled, if company engages 72 person, will time
taken be half?

Yesof course. Let’'shavealook at the table.

=2\ =4 x 2 x3
No. of persons 36 18 9 72 108

Timetaken

How many personsshall acompany engageif it want to deliver theparcelswithina day?

® Two quantitieschangein suchamanner that, if one quantity increases, the other quantity decreases
insame proportion and viceversa, iscaled inverse proportion. | n above exampl e the number of
personsengaged and number of daysareinversely proportional to each other.

Symbolicaly, thisisexpressed as

1

number of daysrequired [
number of persons engaged

o . 1
If xandy areininverse proportionthen X [ ;

X = L wherek isconstant of proportionality.

y
xy = k.
If y, andy, arethevauesof y correspondingtothevalues x; and x, of x respectively then
X Yo
X\Y1 =Xy, (= k), or =+ =2
11~ 7%2¥2 X, Vi
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Do These
1.
2.

Writethree Situationswhereyou seeinverse proportion.

To make rectangles of different dimensions on a squared paper using 12
adjacent squares.Cal cul ate length and breadth of each of the rectangles so
formed. Notedown theva uesinthefollowing table.

Rectangle
Number

Area
(sg.cm)

1 T

o o1~ W DN
=

1

What do you observe? Aslength increases, breadth decreasesand vice-versa(for
@ constant area).

Arelength and breadth inversely proportional to each other?

Example®6:

Solution:

_ Free Distribution by T.S. Government 2018-19 _

If 36 workerscan buildawall in 12 days, how many dayswill 16 workers take
tobuildthe samewal ?(assuming thenumber of working hoursper day iscongtant)

If the number of workersdecreases, thetimetotaken built thewal increasesin
thesame proportion. Clearly, number of workersvariesinversaly to the number
of days.

Sincethe number of workersare

So here A Y where decreasing
X2 N 36
X, = 36 workers y; = 12days 36+x=16 0 x=—

16
So the number of days will
increaseinthe same proportion.

X, =16 workers and y,=(?) days

No. of workers ~ No. of days

36 12

16 Yo
Substitute, <0 = 2 _ 12x36
W96 12 Y27 16

Therefore 16 workerswill build thesamewall in 27 days.

e xx12= § x 12
16
=27 days

=27 days.

®




Think Discussand Write

Canwesay that every variationisaproportion.

A book consists of 100 pages. How do the number of pagesread and the number of pagesl|eft
over inthebook vary?

No. of pagesread (x) | 10 20 30 50 70
Left over pages(y) 90 80 70 50 30

What happened to the number of | eft over pages, when completed pagesaregradualy increasing?
Arethey vary inversaly?Explain.

Exercise - 10.2

Observethefollowing tablesand find which pair of variables (x andy) areininverse proportion

@ | x |50 |4 [30 |20 | @) | x | 100|200 300| 400
y | 5|6 |7 |8 y | 60| 30| 20| 15

Gi)|] x [ 9 | 60 | 45 | 30 | 20 5
y |10 | 15 | 20| 25 | 30 | 25

2. A school wantsto spend ¥ 6000 to purchase books. Using thisdata, fill thefollowing

table.
Price of each book (in<) 40 50 75
Number of booksthat can be 150 100 75
purchased

3. Takeasguared paper and arrange 48 squares in different number of rows as shown
below:

6 Rows

4 Rows

12 Columns 8 Columns

FreeDistribution by T.S. Government 2018-19
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Number of Rows (R) 2 3 4 6 8
Number of Columns(C) | --- 12 8

What do you observe?AsR increases, C decreases
() IsR,:R,=C,:C?

(i) ISRS:R4:C4:C3?

@) IsRandCinversaly proportional to each other?
(iv) Dothisactivity with 36 squares.

ClassProject Day of Number of | Number of

theweek | dudents | students

Prepare atablewith number of studentspresent present (X) | absent(y) [x:y

and number of studentsabsent inyour classfor

aweek. Monday

Discuss with your friends and write your |Tuesdy

observationsin your note book. Wednesday

@& Thursday @&

Friday
Saturday

Now let ussolve some examples.
Example7: Rationisavailablefor 100 studentsin ahostel for 40 days.
How longwill it belast, if 20 more studentsjoininthe hostel after 4 days?

Solution: Asthenumber of studentsincrease, ration will last for lessnumber of days in
thesameproportionsareininverse proportion.

No. of days No. of students

rationavailable
40 100
After 4days 36 100
X l leo

Now thequestionisif thereisavailability of ricefor 36 daysfor 100 students.
How longwill itlast for 120 students.
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Example8:

Solution:

Example9:

Solution:
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Sincethe number of Sudentsareincreasing

X 100 100 xx=1200] x= oo
- - 100

So the number of dayswill decreasein same proportion.
i.e. 36+ X
.. 120
100

[1 36 & 30d
X o 4=
120 s

A car takes4 hoursto reach the destination by travelling at aspeed of 60 krm/h.
How longwill it takeif thecar travel sat aspeed of 80 km/h?

As speed increases, time taken decreases in same proportion. So the time
taken and variesinversely to the speed of the vehicle for the samedistance.
method 1 method I1

Speed Time Speed Time
Gol 4 [ ' <60 4>  x
80 X 80 Vi

60 x )

80 4 60xx=80 and 4 +x=Yy

60 x 4 =80 x x X=—

X:6OX4:3hr. .80
80 60

_4x60 _

3hr.

6 pumpsarerequired tofill atank in 1 hour 20 minutes. How long will it takeif
only 5 pumpsof the sametype are used?

Let thedesired timetofill thetank bexminutes. Thus, we havethefollowing
table.

Number of pumps 6 5

Time(inminutes) 80 X

L esser thenumber of pumps, morewill bethetimerequired by it tofill thetank.

®
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So, thisisacase of inverse proportion.

Hence, 80 x 6=x x 5 [X, Y, =% Y]
o Box6_
5

or X=96 minutes.

Thus, timetakentofill thetank by 5 pumpsis96
minutesor 1 hour 36 minutes.

Exercise - 10.3

1.  Siri hasenough money to buy 5kg of potatoesat thepriceof < 8 per kg. How much can
shebuy for the ssmeamount if the priceisincreased to< 10 per kg?

2. A camp hasfood stock for 500 peoplefor 70 days. If 200 more people join the camp,
@ . ®
how long will the stock last?

3. 36 men can do apiece of work in 12 days. In how many days 9 men can do the same
work?

4.  Atank canbefilled by 5 pipesin 80 minutes. How longit will taketofill thetank by 8 pipes
of samesize?

5.  Ashipcancover acertaindistancein 10 hoursat aspeed of 16 nautical milesper hour. By
how much should its speed beincreased so that it takes only 8 hoursto cover the same
distance? (A nautical mileinaunit of measurement used at seadistance or seawater i.e.
1852 metres).

1
6. 5Spumpsarerequiredtofill atankin 15 hours. How many pumpsof the sametypeare

usedtofill thetank in half an hour.

7. If 15workerscanbuildawall in 48 hours, how many workerswill berequired to dothe
samework in 30 hours?

8. A School has8 periodsaday each of 45 minutesduration. How long would each period
become ,if the school has 6 periodsaday ? ( assuming the number of school hoursto be
thesame)
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9. If zvariesdirectly asxandinversely asy. Find the percentageincreasein z dueto an
increase of 12% inx and adecreaseof 20%iny.

10. If x+1menwill dotheworkinx+ 1days, find the number of daysthat (x+2) mencan
finishthesamework.

11. Givenarectanglewith afixed perimeter of 24 meters, if weincreasethelength by Imthe
width and areawill vary accordingly. Usethefollowing table of valuestolook at how the
widthand areavary asthelength varies.

What do you observe?Write your observationsin your note books

Length(incm) | 1 2 3 4 5 6 7 8 9
Width(incm) | 11 10
Area(in cmz) 11 20

10.3 Compound Proportion

Sometimes changein one quantity dependsupon the changein two or more quantitiesin some
proportion. Then weequate theratio of thefirst quantity to the compound ratio of the other two
® quantities. ®
()  Onequantity may beindirect proportion with the other two quantities.
(i)  Onequantity may beininverse proportionwith the other two quantities
(i)  Onequantity may beindirect proportionwith theoneof thetwo quantitiesandininverse
proportion withtheremaining quantity.

Example10: Consider the messchargesfor 35 studentsfor 24 daysis3 6300. How much
will bethemesschargesfor 25 studentsfor 18days.

Solution: Here, we havethree quantitiesi.emesscharges, number of studentsand number
of days.
Messchargesin? Number of students Number of days
6300 35 24
?(X) 25 18
6300 : X 35:25=75 24:18=4:3

Messchargesisdirectly proportional to number of students.

Messcharges 0 number of students.

6300:x=75

®
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Againmesschargesaredirectly proportional to number of days.

Messcharges [0 number of days.
6300:x=4:3
Since, mess charges depends upon both the valuei.e number of students and

number of days sowewill take acompound ratio of thesetwo variables.

Mess charges [0 compound ratio of ratio of number of studentsand ratio of
number of days.

6300 : x=compoundratioof 7:5and 4: 3

6300: x=7x4:5x 3
6300: x=28: 15
L1

Product of means= product of extremes.

28 x x=15 x 6300

_ 15x6300
@ X= T8 @
x = ¥ 3375,

Hence, therequired messchargesis I 3375.

Examplel1l: 24workersworking 6 hoursaday canfinishapieceof work in 14 days. If each
worker works 7 hoursaday, find the number of workersto finish the samepiece
of work in 8 days.

Solution: Herewe havethree quantitiesi.e number of workers, number of hoursper day
and number of days.
No. of workers No. of hoursper day No. of days
24 6 14
2 (X) 7 8
24 :x 6:7 14:8=7:4

Number of workersinverdly proportional to number of hoursper day.

1
number of hours per day
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Example12:

Solution:

IR - I

24 x=inverseratioof 6:7i.e. 7:6

= 24:xisdirectly proportional to 7: 6.
Again ,number of daysisinversaly proportional to number of workers.

1

Number of workers J
number of days

24: x=Iinverseratioof 7:4 i.e.4:7

As, number of workers depends upon two variablesi.e number of daysand
number of hoursper day. Therefore,

Number of workers [ compoundratio of inverseratio of number of hoursper
day andinverse ratio of number of days.

24 :x =compoundratioof 7:6and4:7 Alternate method
24 X=7Tx4:6x7 ﬁ_Zxﬂ
24:x=4:6 X 6 7
24:x=2:3 %=E
L X 3 ®
Product of means= product of extremes. 2x X =24%3
2xXx=24x%x3 T2
X = 36 X = 7 =36

Hencetherequired number of workers=36.

12 painters can paint awall of 180 mlongin 3 days. How many paintersare
required to paint 200 mlongwall in5 days?

Herenumber of paintersareindirect proportiontolength of thewall andinversely
proportional to the number of days.

No. of painter Length of thewal (m) No. of days
12 180 3
X 200 5
12:x 180:200=9:10 3:5

Number of painters a length of thewall

12 : x= 9: 10

Number of painters o

- (1) and
1

number of days
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S k6 MatheaisVill

12:x=inverseratioof 3:5 [ Alternatemethod |
12:x=5:3 ----(2) E=3x§
from (1) and (2) x 103
12:x = compoundratioof 9:10and5: 3 g:g
X

12:x =(9:10) x (5:3) 12x2 =3xx
12:x =9x5:10x 3 4
12:x =45:30=3:2 V%2
— = /g =8
12 : x=3: 2 (product of extremes = product of means) |

L1
3xXx=12x 2
A,
X=3 =
Number of paintersrequired =8

@& Exercise- 10.4 ®

1. RicecostingX 480 isneeded for 8 membersfor 20 days. What isthe cost of ricerequired
for 12 membersfor 15 days?

2. 10mencanlay aroadof 75km.longin5days. Inhow many dayscan 15menlay aroad
of 45km.long?

3. 24menworking at 8 hoursper day can do apieceof work in 15 days. Inhow many days
can 20 men working at 9 hours per day can complete the samework ?

4.  175mencandigacanal 3150 mlongin 36 days. How many menarerequiredtodiga
canal 3900 m. longin 24 days?

5.  If 1l4typiststyping 6 hoursaday cantake 12 daysto complete the manuscript of abook,
then how many dayswill 4 typists, working 7 hoursaday, can taketo do the samejob?
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What we have discussed

; . If xandy areindirect proportion, thetwo quantitiesvary inthesameratio

... X LoX %
i.e. if — =korx= ky. Wecan write ==— or XY= XY,
y

i Y
[y,, ¥, arevauesof y corresponding tothevaluesx , x, of X respectively]

. Two quantitiesxandy aresaidtovary ininverse proportion, if thereexists
arelation of thetype xy = k between them, k being aconstant. If ypY,ae
the values of y corresponding to the values X, and X, of x respectively,

x _ Yo
thenxy, =Xy, (=K), or x_2 = 71
. If one quantity increases (decreases) as the other quanitity decreases
(increases) insame proportion, thenwesay it variesintheinverseratio of
the other quantity. The ratio of thefirst quantity (x1 : x2) isequal tothe
inverseratio of the second quantity (y1 ? y2). As boththeratiosarethe
same, we can expressthisinverse variation as proportion anditiscalled

inverse proportion.

. Sometimes change in one quantity depends upon the changein two or
more other quantitiesin same proportion. Then we equatetheratio of the
first quantity to thecompound ratio of the other two quantities.

Diffy with fractions
The processin this activity is called Diffy. The name comes from the process of taking
successive differences of numbers and the activity provides practicing skills in subtraction.

Directions:
Stepl: Make an array of circles as shown and

choose four fractionsin the top four ci rcles .@@.
Step2 : In the first three circles of the second row

write the difference of the fractions above @.‘ e

and to the right and |eft of the circle in the

question, always being careful to subtract Q O O
the smaller of these two fractions from the
larger. In the fourth circle of second row QOQ O
place the difference of fractionsin the first
and fourth circlesin the preceding row, again OO O O
always subtracting the smaller fraction from
the larger.
Step3 : Repeat step 2 to fill the successive rows of the circles. You may stop if you obtain a
row of zeros.
Stepd : Repeat steps 1, 2 and 3 several times and each time start with different fractions.
Try Fraction Diffy with the fractionsin first row % g g g
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Chapter 11

Algebraic Expressions

11.0 Introduction:
Congder theexpressions.
(i)3+8-9 (ii)%xy (iii)0 (iv) 3x+5 (v) 4xy+7 (vi)15+0-19 (vii)3—;((Y¢0)
(i), (i) and (vi) arenumerica expressonswhereas(ii), (iv) and (v), (vii) areadgebraicexpressons.

Doyouidentify thedifference betweenthem?

You canform many moreexpressions. Asyou know expressionsareformed with variablesand
constants. Intheexpression 3x + 5, xisvaraibleand 3, 5 are constants. 3xisanalgebraicterm
and5isanumerica term. Theexpresson4xy + 7 isformed with variables x and y and constants
4and 7.

1
Now gxy has oneterm and 2xy + pg—3 has 3termsiniit.

So you know that terms areformed as aproduct of constants and one or more variabl es.
Termsare added or subtracted to form an expression.

Weknow that the value of the expression 3x + 5 could be any number. If x=2 thevaueof the
expressionwould be 3 (2) + 5=6 + 5= 11. For different values of x, the expression 3x + 5
holdsdifferent vaues.

Do This

1.  Findthenumber of termsinfollowing algebraic expressions
BXy?, BXY°"—9X, 3xy + 4y-8, O+ 2X + pq + .

2.  Takedifferent valuesfor x and find valuesof 3x+5.

Let us consider some more agebraic expressions 5xy2, = P ol th

. . . e sum O exponents O e
5xy3—9x, 3xy+ 4y—8etc. Itlsclearthat5xy2|smonom|al, variables in a mor;]omial is the
5xy3—9xisbi nomial and 3xy+ 4y—8istrinomial. degree of the monomial

Asyou know that the degree of amonomial 5%y is‘3'. [Tre highest degree among the degrees

Moreover the degree of the binomial 5xy>—9xis‘4’. | of the different terms of an algebraic
o . . . expression is called the degree of that
Similarly, the degreeof thetrinomial 3xy + 4y—8is‘2'. | agebraic expression.
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| AlgebraicBxpresions  »ia

Expressionsthat contain exactly one, two and threetermsare called monomials, binomialsand
trinomialsrespectively. In generd, any expression containing oneor moretermswith non-zero
coefficientsiscaled amultinomid.

11.1 Likeand unliketerms:

Observethefollowing terms.
2x, 3, 4x, 5x, IC

Among these 2x, 4x and —5x have same variable with same exponent. These are called like
terms. Liketermsmay not have same numerical coefficients. Why 8p and 8q arenot like? Why
8p and 8pq are not like? Why 8p and 8p2 are not like?

Do This

| 1. Findtheliketermsinthefollowing
ax?y, 2x, 5y, —9x%, —6X, 7xy, 18y°.

2. Write3liketermsfor 5pg?

11.2 Addition and subtraction of algebraic expressions:

® Examplel Add 5x2+ 3xy + Zy2 and 2y2— Xy + 4%2 ®
Solution: Writethe expression one under another sothat liketermsaignin columns. Then
add

5% + 3xy + 2%
+ 4P - xy o+ 2y
Ox% + 2xy + 4y

Think, Discussand Write ‘?%

1. Shedlasaysthesumof 2pgand4pq i58p2q2 issheright ? Giveyour expl éhat_ion.
2. Rehman added 4x and 7y and got 11xy. Do you agreewith Rehman ?

Example2  Subtract 2xy + 9x from 12xy + a2 — 3y2

Solution: Writethe express ons being subtracted (subtrahend) bel ow the expression from
whichitisbeng subtracted (minuend) aigning liketermin columns.

minuend  12xy + 4%% — 3y2
subtrahend  2xy + 9x?
)
10xy — 5% — 3y*
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[Note: Subtraction of anumber isthe same asaddition of itsadditiveinverse. Thussubtracting
—3isthesameasadding +3. Similarly subtracting 9% isthe same as addi ng —9%2, subtracti ng
—3xy issame as adding +3xy].

Do This

1. IfA=2y?+3x—x% B =3x*—y? and C = 5x° — 3xy then find
(YA+B (i))A -B (iii)B+C (iv)B-C (vV)/A+B+C (viiA+B-C

11.3 Multiplication of Algebraic Expressions:
Introduction: (i) Look at thefollowing patternsof dots.

Pattern of dots Total number of dotg
Row x Column
® 6 ¢ 6 ¢ o o o o 4 x 9
® 6 ¢ 6 ¢ o o o o
® 6 ¢ 6 ¢ o o o o
® © 6 6 ¢ o o o o
e 6 6 o6 o o o
@ e 6 ¢ 6 o o o 5 x 7 @
® 6 6 o o o o
e 6 ¢ 6 o o o
e © 6 o o o o
n
A —
® ¢ ¢ 6 - - - 0o o
RS YU N mxn To find the number of
""""" dotswe haveto multiply
Mg = = = = = = = = = the number of rows by
--------- the number of columns.
e ¢ ¢ o6 - - - 0 o
n+3
m
® © ¢ 6 = = = 0 O o o o
e ®© ¢ ¢ - = = 0 0 o o o
------------ Herethe number of rows
R T N (m+2) x (n+ 3) ||isincreasedby 2,i.e.m+2
I and number of columns
e ) _ _ _ _ _ _ _ _ _ _ __ increased by 3,i.e. n+3
® ®© ¢ & = = = 9 [ ] [ ]
e ®© ¢ ¢ - - = © [ ] [ ]
e 6 ¢ &6 - = = © o o o
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(i)  Canyounow think of similar situations in which two T
algebraic expressions have to be multiplied? @ --------—--F}---- -

We can think of area of a rectangle. The area of a f
rectangle is / x b, where / is the length, and b is J,
breadth. If the length of the rectangle is increased
by 5 units, i.e., (/+ 5) units and breadth is decreased
by 3 units, i.e., (b — 3) units, then the area of the
new rectangle will be (/+5) x (b—3) sq. units.

To find the area of a rectangle. We
have to multiply algebraic expression
like /xb and extended as (/+5)x(b-3).

(@) Canyou think about volume of a cuboid in the form

of algebraic expression? (The volume of a
rectangular box is given by the product of its length,
breadth and height).

(iv) When we buy things, we have to carry out

multiplication. -

For example, if price of bananas per dozen is Ip
and bananas needed for the school picnic are z dozens,
@ then we have to pay = Ip x z ®

Suppose, the price per dozen was less by X 2 and the bananas needed were less by 4
dozens.

The price of bananas per dozen = I (p—2) and
bananas needed = (z —4) dozens,

Therefore, we would have to pay = I (p—2) x (z—4)

Try These

Write an algebriac expression using speed and time to calculate the distance,
simple interest to be paid, using principal and the rate of simple interest.

Can you think of two more such situations, where we can express in
algebraic expressions?

In all the above examples, we have to carry out multiplication of two or more quantities. If
the quantities are given by algebraic expressions, we need to find their product. This means
that we should know how to obtain this product. Let us do this systematically. To begin with
we shall look at the multiplication of two monomials.
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11.4 Multiplying a monomial by a monomial

11.4.1 Multiplyingtwo monomials

Weknow that
4xX =X+X+X+X=4x

and 4 x (3x) = 3x + 3x + 3x + 3x = 12X
Now, observethefollowing products.
() xx3y =xx3xy=3xxxy=3xy
([ 5Sxx3y =5xxx3xy=5x3xxxy=15xy
(ii) Sxx(=3y) =5xxx(3)xy

=5x (=3) x xxy=-15xy

(iv) 5x x & = (5x4) x (X% X3
= 20 x X° = 205>
® (V) 5xx(=4xy2) = (5x—4)x(xxxy2) ®

—20 % (X X X X yz) = —20%°yz
For finding the product of a gebraic termswe add the power of same base variables, weusethe
rulesof exponents.

Observethefollowing andfill the blanks.
6 7 y q

Area=4x 6=24units AreaxXx7=...... Area=xXxy=..... Area= ...... X =
Observethefollowing products.-

1. 7xxby= (7 x5)x (xxy)=35xy

2. 3xx(=2y)= {3x (-2} x (xxy)=-6xy

3. (=4 x (-6y) = (-4) x (-6) * (x x y) = 24xy

4. 3xx5¢= (3% 5)x (xxx)=15¢

5. (-2Q) x (&) = (-2) x (-4 x ¥ x ¥ =8
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| AlgebraicBxpresions i

Note (i) Product of two positiveintegersisapositiveinteger.
(i1) Product of two negativeintegersisapositiveinteger.

(iii) Product of apositiveand anegativeintegersisa negativeinteger.

Do This
! % |1.  Completethetable:
1% Monomia 2" Monomial Product of two monomias

2X -3y 2x % (=3y)= —bxy

—4y2 =2y |

3abc 5o0cd | Ll
mn -4m |

-3mq -3nqg |

2. Checkwhether you dwaysget amonomia whentwo monomiasaremultiplied
3. Product of two monomiasisamonomia ? Check

® 11.4.2 Multiplying three or more monomials ®

Observethefollowing examples.-

Example3: Findthe product of 5%, 6y and 7z

Solution: Method | Method 11
5X X By X 7z =(BX X By) X 7Z | 5X X By X 7z =5XXX6Xyx7Xz

= 30xy x 7z =5X6X7XXXyXz
— 210xy =210 XyZ (first multiply coefficients
h iabl
Example4:  Find 3x%y x 4xy? x 1y then varizbles)
Solution:  =3x 4 x 7 x (4y) x(x?) x OCY?)
:84xx2xy><xxy2xx3xy3

=84 x (¢ x x X X) x (y x y? x y)
=84 x x° x y6:84x6y6.
Example5:  Find the product of 3x, —4xy, 2X2, 3y2, 5y
Solution: 3X X (—4xy) x 232 ><3y2 X 5x3y2
=[3x (-4) x 2x 3 x5 x(xxxxxzxx3)x(yXyZXy2)
= -360x'y".
Haveto observethat the product of any number of monomialsisamonomia?
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Exercise- 11.1

= 1:-'-"'-'__:‘

1.  Findtheproduct of thefollowing pairs.
(i) 6, 7k (i) -3,-2m (i) 5*-3t  (iv) 6n,3m  (v) -5p% -2p
2.  Completethetableof theproducts.
X 5x | =2y | 32 | 6xy | 3y° |3 | 4P | xB?
3x 15x°
4y
-2x% [ -10x3 | 4 y2
6xy
2y?
3% y
2xy2
5x2y2
® 3. Find thevolumesof rectangular boxeswith given length, breadth and height inthefollowing
table.
S.No. Length Breadth Height Volume (v) =Ixbxh
0] 3X 4%? 5 V = 3x X4%5 = 60X
(ii) 3a? 4 5¢ VS i)
(iii) 3m 4n 2m? VS o,
(iv) 6k 312 2k? VI s
(V) 3pr 2qr 4pq V= s
4.  Findtheproduct of thefollowing monomias

() Xy, Xy, Xy, X
(iv) pg,par, T

(i) a, b, ab, a’b, ab®
(v) —3a, 4ab, —6¢,d

(i) K, Im, km, Kim

5. If A=xy,B=yz andC=2z, thenfindABC=...........

6. If P=4x T=>5xandR =5y, then %: ..........
1

7. Writesomemonomialsof your own and find their products.
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11.5 Multiplyingabinomial or trinomial by amonomial

11.5.1 Multiplying abinomial by amonomial
Multiplyingamonomia 5xand abinomia 6y+3
Theprocessinvolvedinthemultiplicationis:

Step Ingtruction Procedure

1 Writethe product of monomia and binomial 5x x (6y+3)
using multiplicationsymbol

2. Usedistributivelaw: Multiply themonomial (5x x By) + (5x x 3)
by thefirst term of thebinomia then multiply
themonomia by the second term of thebinomial
and add their products.

3. Smplify theterms 30xy + 15x

Hence, the product of 5x and 6y+3
5x(6y + 3) = 5x x (by + 3)
® = (5x X By) + (5x x 3) ®
= 30xy + 15x

Example6:  Findthe product of (—4xy)(2x-Y)

Solution: (-4xy)(2x —y) = (-4xy) X (2x-Y)
= (=Axy) > 2x+ (= 4xy) * (-y)
= -85y + 4xy?

Example7:  Find theproduct of (3m—2n) (=7mn)

Solution: (3m-2n?) (=7m) = (3m-2n?) x (=7mn)
= (=7mn) x (3m— 2n2) .- Commutativelaw

((=7mn) x 3m) — ((=7mn) x 2n?)
-21? n +14mn°

Do This

% | 1. Findtheproduct: (i) 3x(4ax +8by) (i) 4a°b(a=3b) (iii) (p+ 3q°) pa (iv)
(m3 + n?’)5rnn2

2. Find the number of maximum terms in the product of amonomia and a
binomia?
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11.5.2 Multiplyingatrinomial by amonomial
How many maximum

Consider amonomia 2xand atrinomia (3x + 4y —6) termsarethereinthe
Their product = 2x x (3x + 4y —6) product  of  a
] o monomial and a
= (2xx 3x) + (2xx 4y) + (2x % (—6)) (by using distributivelaw)| .. .-
= 6x° + 8xy — 12x

Exercise- 11.2
1. Completethetable:
S.No. | FirsExpresson Second Expression Product
1 5q p+Q-2r 5q(p+g-2r)=5pqr+ 50> 10
2 Kl+Im+mn 3k
3 ab? a+b?+c3
® 4 X-2y+3z Xyz @
5 a’bc+bcd-abd® | a?b?c?

Simplify: 4y(3y+4)

Simplify x(2x®~7x+3) and find thevaluesof it for (i) x= 1 and (ii) x=0
Add the product: a(a—b), b(b—), c(c-a)

Add the product: X(x+y-T), y(X=y+r), z2(Xx~y—2)

Subtract the product of 2x(5x-y) from product of 3x(x+ 2y)

Subtract 3k(5k—+3m) from 6k(2k+ 3l -2m)

©® N o o M W D

Simplify: a%(a—b+c)+b?(a+b—c)-c*(a-b—)

11.6 Multiplying a binomial by a binomial or trinomial
11.6.1 Multiplyingabinomial by abinomial:

Consider two binomials as 5x+ 6y and 3x —2y
Now, the product of two binomials 5x+ 6y and 3x -2y
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Theprocedureof multiplicationis:.

Step Indructions Procedure

Writethe product of two binomials (5x+6y)(3x-2y)

2. Usedidributivelaw:Multiply thefirst 5x(3x-2y)+6y(3x-2y)

term of thefirst binomia by thesecond | = (5xx 3x)-(5xx2y) + (6yx 3x)—(6yx 2y)
binomia, multiply the second term of
thefirst binomia by the second binomial

and add the products.
3. | Smplify (5xx 3x) (5xx 2y) + (6yx 3x)~(6yx2y)
=15x% — 10xy +18xy — 12y
4. | Addliketerms 15 x°+8xy-12y°

Hence, the product of 5x +6y and 3x — 2y
= (5x + 6y)(3x — 2y)
@ = 5x(3x —2y) + 6y(3x —2y) (by using distribution) @
= (5x x 3X) — (5x x 2y) + (6yx 3x)—(6yx 2y)
=15x%— 10xy + 18xy — 12y°
= 15 x°+8xy — 12y°

Do This

1.  Findtheproduct:

() (a—b) (2a + 4b) (i) (3x+2y) (y —4x)
(iii) (2m=1)(2 -m) (iv) (k+3m)(3m -K)

2. How many number of maximam terms will be there in the product of two
binomias?

11.6.2 Multiplyingabinomial by atrinomial

Consider abinomial 2x + 3y and trinomial 3x + 4y -5z

Now, we multiply 2x + 3y by 3x + 4y -5z
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Theprocessof themultiplicationis:

Step Instructions Process
1 Writethe products of the binomiasand (2x+3y) (3x+4y-52)
trinomia usng multiplicativesymbol
2. Usedidributivelaw:

Multiply thefirst term of the binomia
by thetrinomial and multiply the second 2X(3x+ 4y —52)+3y(3x+ 4y -52)

term of thebinomial by thetrinomia and

then add the products.
3. Smplify (2xx 3x)+ (2xx 4y) (2xx 52) +
(8yx 3X)+(3yx 4y) {3yx52)
6x> +8xy—10xz+ Oxy+12y? ~15yz
4, Addliketerms 6x%+ 17xy—10xz+ 12y*~15yz
@ Hence, the product of (2x+3y) and (3x+4y — 5z) can be written as ®

= (2x+3y)(3x+4y-52)

= 2X(3x+4y—52)+3y(3x+4y-52) (by usingdistributivelaw) |[How many maximum

= (203X +(20xdy) 2052+ (3y3X)+(3y x dy) = (3yx57) | NP ST termswegtin
the products of abinomial

=6x% +8xy — 10xz + 9xy+ 12y~ 15yz

= 6x2+17 xy — 10xz +12y? — 15yz

and atrinomial?

Exercise- 11.3
1.  Multiplythebinomids
(i) 2a-9.and 3a+4 (i) x-2y and 2x-y
(iii) KI+Imand k- (iv) m*—n? and m+n
2. Findtheproduct:
(i) (x+y)(2x-5y+3xy) (i) (a-2b+3c)(ab®-a’h)

(i) (mn—K+km)(K4m) (V) (p>+q%)(p-5q+6r)
3. Smplifythefollowing:
(i) (x=2y)(y-3x)+ (x+y)(x-3y) ~(y—-3x)(4x-5y)
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(i) (m+n)(m?-mn+n?)

(iii) (a—2b+5c)(a—h)- (a-b—)(2a+ 3c)+(6a+b)(2c—3a-5b)

(iv) (pg-ar+pr)(pat+ar) —(pr+pa)(p+aq-)

- atb-c _ a-b+c _a +b +c findthe
c b a

4. Ifa,b, carepodtiverea numberssuchth

vaueof (a+b)(b+c)(c+a)
abc

11.7 What isan identity?

Consider theeguation a(a—2)= a’-2a

Evauatetheboth sidesof theequation for any valueof a

For a=5, LHS=5(5-2) =5x3=15
RHS = 52-2(5) = 25 —10 =15

Hence, intheequation LHS=RHSfor a=5.

Similarly for a= 2

& LHS = (-2)(-2-2) = (-2)x(-4) = 8 &

RHS = (-2)?-2(-2) = 4+4=8

Thus, intheegquation LHS=RHSfor a= -2 also.

We can say that the equationistrue for any value of a. Therefore, the equation is called an

identity.

Consider anequation a(at+1) =6

Thisequationistrueonly fora= 2 and -3 but itisnot truefor other values. So, thisa(a+1) =6
equationisnot anidentity.

Anequationiscalled anidentity if it issatisfied by any valuethat replacesitsvariabl&(s).

Aneguationistruefor certain valuesfor thevariableinit, whereasanidentity istruefor al its
variables, Thusitisknown asuniversaly trueequation.

Weuse symbol for denoting identity is* =’ (read asidentically equal to)
11.8 Some important |dentities:

We often use someof theidentities, which arevery useful in solving problems. Thoseidentities
used in multiplication are also called as special products. Among them, we shall study three
important identities, which are productsof abinomia.
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Consider (a+b) 2
Now,
(a+b)?> =(a+b)(a+h)
—a(a+b)+b(a+b)
=a’+ab+ba+b® =a+ab+ab+b? (sinceab = ba)
=a?+2ab+b?
Thus (a+ b) 2 = a® + 2ab + b? 0]

Now, take a=2, b=3, we obtain (LHS) = (a + b) 2= (2+3) 2=5%=25

(RHS)=a?+2ab+b?=22+2(2)(3) +3?=4+12+9=25
Observethe LHSand RHS. Thevauesof theexpressionsonthe LHSand RHS areequal .
Verify Identity-1 for some positiveinteger, negativeinteger and fraction

Do This:

i Verify thefollowing areidentitiesor not by taking a, b, ¢ aspostiveintegers.
() (a—-b)?= a?—2ab+b?
@) (a+h)(a—h) = a*~b?

(i) (a+b+c)®= a?+b?+c?+2ab+2bc+2ca

Consider one more identity, (x+a)(x+ b) = X2+ (a+ b)x+ab,
(x+a)(x+ b) =x(x+b) +a(x+b)
= X+ bx + ax +ab

=x? + (a+ b)x +ab

Do This

Now takex= 2,a= 1and b= 3, verify theidentity.

. What do you observe?IsLHS=RHS?

. Takedifferent valuesfor x, aand b for verification of the aboveidentity.
. IsitalwaysLHS=RHSfor al valuesof aand b?
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- Consider (x+p) (x+0) =X+ (p+ Q)X+ pq
() Putqginsteadof ‘p’ what do you observe?
(i) Putpinsteadof ‘q what doyou observe?
(i) What identitiesyou observed inyour results?

11.9 Application of Identities:

Example8:  Find (3x + 4y)?

Solution: (3x+ 4y)2 isthe product of two binomial expressions, which have the same
terms(3x + 4y) and (3x + 4y). It can be expanded by the method of multiplying
abinomia by abinomia. Comparetheidentitieswiththisproduct. Inthisproduct
a=3xand b=4y. Wecan get theresult of thisproduct by substituting 3x and 4y
termsintheplaceof aand b respectively inthefirst identity (a+b) 2= a®+2ab+b?

Hence, (3x+ 4y)* = (3 + 2(3)(4Y) + (49)* [Wherea= 3xand b= 4y
= o + 24xy + 16y2 identity (a+ b)?>= a>+2ab + b?

Example9: Find 2042
204% = (200 + 4)°

Wherea=200and b=4

— 2 2
=(200)“ + 2(200)(4) + 4 identity (a+b)?>= a?+ 2ab + b?

= 40000 + 1600 + 16
= 41616

Do This

S | Find: (i) (Gm+ 7n)? (i) (6K + 7mn)?  (iii) (5a% + 6b%)? (iv)3022
(v) 8072 (vi)7042
(vii) Verify theidentity : (a—b) 2 = a? - 2ab + b? wherea= 3mand b= 5n

Examplel0:  Find (3m-— 5n)2
P 2 _ 2_ 2
Solution: (Bm-5n)° = (3m)~ - 2(3m)(5n) + (5n) Wherea= 3mand b= 5n

= 9P — 30mn + 25n° identity: (a—b)?= a®—2ab + b?
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Examplell: Find 1962

Solution: 1967 = (200 - 4)°
= 200% - 2(200)(4) + 4°
= 40000 — 1600 + 16
= 38416

Wherea=200andb=4
identity: (a—b)? = a’—2ab +b?

Do This
-| Find: (i) (Om—2n)? (i) (6pq—T7rs)?  (iii) (5% >~ 6y?)?
(iv) 292° (v) 897% (vi)794?

Example12: Find (4x + 5y)(4x —5y) Wherea=4xand b = 5y
Solution: (4x + 5y)(4x—5y) = (4%)* - (5y)° identity: (a+b) (a—b) = a>b?
=16x° — 25y°

Example:13: Find 407 x 393
. Wherea =400 and b = 7 in the
Solution: 407 x 393 = (400 + 7)(400-7) identity: (a+b)(a—b) = a?— b
® = 4007 - 77 ®
= 160000 — 49
= 159951
Example 14: Find 9872 —13?
Solution: 9872 — 13% =(987 + 13)(987—13)  [Wherea=987 and b = 13 in the
= 1000 x 974 = 974000 |identity: a*—b* = (a+b)(a—b)

Do These

| Find: (i) (6m+ 7n) (6m—7n) (ii) (5a+ 10b) (5a— 10b)
(iii) (3% + 4y?) (3x°-4y?) (iv)106x 94 (v)592x 608 (vi) 92° - 82
(vii) 9842 — 167

ExamplelS:  Find 302 x 308 Where x = 300, a=2 and b = 8 in the
Solution: 302 x 308 = (300 + 2)(300 + 8) identity: (x+a) (x+b) = X2+ (a+b) x+ab
= 3007 + (2 + 8)(300) + (2)(8)
= 90000 + (10 x 300) + 16
= 90000 + 3000 + 16 = 93016
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Example16: Find 93 x 104 Wherex=100a=—-7andb=4inthe
Solution: 93 x 104 =(100+ (-=7))(100+4) |identity: (x+a) (x +b) = x>+ (a+b) x + ab
93 x 104 =(100 - 7)(100 + 4)
= 1007 + (=7 + 4)(100) + (=7)(4)
= 10000 + (=3)(100) + (-28)
= 10000 — 300 - 28
= 10000 — 328 = 9672

Do you notice? Finding the products by using identitiesismuch easier than finding by direct
multiplication.

Exercise- 11.4

1.  Sdectasuitableidentity andfindthefollowing products
(i) (3k+ 4l) (3k+ 4I) (i) (@+ by?) (@ + by?)

@& (iii) (7d—9¢) (7d—9e) (iv) (mf—n?) (m?+ nd) @&
(V) (3t+ 9s) (3t—99) (vi) (kI =mn) (kI + mn)
(vii) (6x + 5) (6x + 6) (viii) (2b—a) (2b+ ¢)
2.  Evduatethefallowing by usng suitableidentities:
(i) 3042 (ii) 509 (iii) 9922 (iv) 799°

(V) 304x296  (vi)83x 77 (Vii)109x108  (viii) 204x206

11.10 Geometrical Verification of the identities
11.10.1 Geometrical Verification of theidentity (a+b)? = a2+ 2ab + b?

Observethefollowing square:

b ab b?
Consider asquarewith side (a+ b)
Itsarea= square of the side = (side)? = (a + b)? a+hb . "
a a
Dividedthesquareintofour regionsasshowninfigure.
It consists of two squares with sides ‘a and ‘b’ "
respectively and two rectangles with length and \_/a_Y\/
breadthas‘a and ‘b’ respectively. a+b

Clearly, theareaof the given squareisequal to sum of theareaof four regions.
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Areaof thegiven square

rectanglewithsidesbanda + areaof squarewithsideb

a’+ab +ba+ b’
a’+2ab + b?
Therefore, (a+b)? = a+ 2ab + b?

Examplel7: Verify theidentity (a+b)? = a2+ 2ab+b? geometrically

by takinga=3andb=2
Solution: (a+b)? = a®+ 2ab + b?
Draw asguarewiththesidea+b,i.e,3+2
L.H.S. Areaof wholesquare
= (3+2°=5°=25
R.H.S. = Areaof squarewithside3 units+
Areaof squarewith side 2 units+
® Areaof rectanglewith sdes3 units, 2 units+
Areaof rectanglewith Ssdes2 units, 3 units
=3 +2°+3x2+3x2
=9+4+6+6=25

LHS =RHS
[0 Hencetheidentity isverified.

Areaof thesquarewithsidea + areaof rectanglewithsidesaand b + areaof

11.10.2 Geometrical Verification of theidentity (a-b)? = a?—2ab+b?

Consider asguarewithsidea.
. Theareaof the square = side x sde=a’
. Thesguareisdividedinto four regions.

. It consistsof two squareswithsidesa—b
and b respectively and two rectangleswith
length and breadth as ‘a— b’ and ‘b’
respectively.
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Now Areaof figurel = Areaof wholesguarewithside‘a -

Areaof figurell — Areaof figurelll —Areaof figurelV
(ah)®> =a—b(ab)—b(ab)-b?
=l —ab+b?—ab+b?—b?
=& —2ab+b°

11.10.3 Geometrical Verification of theidentity (a+ b)(a—b) = a>—b?

a’~b? = (Areaof squarewherethesideis‘ a’) — (Areaof squarewherethesideis'b')

Observethefollowing square:
a

Remove sugarefromthiswhosesideisb (b < a)
@ o b ®

We get a apb ltconsistoftwoparts a

I 11 ]ab

g
gJl\.)
|
e
I

Areaof figurel +areaof figurell
a(a—b)+b(a-Db)

(a—b) (a+b)

Thus a°—b? = (a—b) (a+bh)

Exercise- 11.5

1.  Verify theidentity (a+b)? = a®+ 2ab+ b? geometrically by taking
() a=2units, b=4units
(i) a=3units, b=1lunit

(i) a=5units, b=2unit
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2. Veifytheidentity (a—b)? = a®—2ab+ b? geometrically by taking
() a=3units, b=21unit
@) a=5units, b=2units

3. Verifytheidentity (a+b) (a—b) = a’—b? geometrically by taking
() a=3units, b=2units

@) a=2units, b=21unit

)
o .
\Eﬁ‘kj What we have discussed
L3/
==

1.  Therearenumber of situationsinwhich we need to multiply algebraic
expressons.

2. Amonomid multiplied by amonomia awaysgivesamonomid.
3. Whilemultiplying apolynomia by amonomial, we multiply every termin
the polynomid by themonomid.

4.  Incarrying out themultiplication of an agebraic expressionwith another
@ algebraic expression (monomia / binomial / trianomial etc.) we multiply @
term by termi.e. every term of theexpressonismultiplied by every termin
theanother expression.

5. Anidentity isanequation, whichistruefor al vauesof thevariablesinthe
equation. Ontheother hand, an equationistrueonly for certain val ues of
itsvariables. An equation isnot anidentity.

6. Thefollowingareidentities:
l. (a+b)?= a+2ab+b?
Il. (a—b)®> = a®—2ab+b?
. (a+b)(a—b) = a®>—b?
IV. (x+a)(x+b) = x°+(a+b)x+ab
7.  Theabovefouridentitiesareuseful in carrying out squares and productsof

dgebraic expressons. They dsodlow easy dternativemethodsto ca culate
products of numbersand so on.
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Chapter 12

Factorisation

12.0 Introduction

L et usconsider the number 42 . Try towritethe ‘42" asproduct of any two numbers.
42 1x42
= 2x21
= 3x14
6x7

Thusl, 2, 3, 6, 7, 14, 21 and 42 are the factors of 42. Among the above factors, which are
primenumbers?

Doyouwrite42 asproduct of primenumbers?Try. @

Rafi didlikethis ~ Sirishadidlikethis  Akbar did likethis

42=2x21 42 =3x14 42=6x%x7
=2x3x7 =2x3x7 =2x3x7

What have you observe?We observethat 2x3x7 isthe product of primefactorsin every case.

Now consider another number say * 70’

Thefactorsof 70 are 1, 2, 5, 7, 10, 14, 35and 70 70 =1x70

70 can bewritten as2 x 5 x7 asthe product of primefactors. =2x35

Theform of factorisation where all factors are primesis called product of - ? 8 13’
= /(X

primefactor form.

Do This:

Expressthe given numbersintheform of product of primes
(i) 48 (ii) 72 (i) 96

Aswedidfor numberswe can also expressalgebraic expressionsasthe product of their factors.
We shdll learn about factorisation of various algebraic expressionsin thischapter.
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12.1 Factors of algebraic expressions:

Consder thefollowing example:

yz =7(y2) (7 andyz arethefactors)
=7y(2 (7y and z arethefactors)
=7z(y) (7zandy arethefactors)

=7xyxz (7,yandz arethefactors)

Among theabovefactors7,y, zareirreduciblefactors. The | ‘1’ is the factor of 7yz, since

phrase ‘irreducible’ is used in the place of ‘prime’ in | 7yz = 1x7xyxz Infact ‘1’ is

algebraic expressions. Thus we say that 7xyxz is the | the factor of every term. But

irreducibleform of 7yz Notethat 7x (y2) or 7y(2) or 7z(y) | Uniessrequired, "1" need not be
. . shown separately.

arenot anirreducibleform.

L et usnow consider the expression 7y(z+3). It can bewrittenas 7y (z+ 3) =7 x y x (z+3).
Here7)y, (z+ 3) aretheirreduciblefactors.

Similarly 5x (y+2) (z+3) =5x xx (y+ 2) x (z+ 3) Here5,x,(y+ 2), (z+ 3) are
irreduciblefactors.

Do This

4% |1 Findthefactorsof following:
(i) 8x%yz (i) 2xy (x+Y) (iii) 3x+y’z

12.2 Need of factorisation:

When an algebraic expression is factorised, it iswritten as the product of itsfactors. These
factorsmay be numerdss, agebraic variablesor termsof algebraic expressions.

Consider the a gebraic expression 23a + 23b + 23c. Thiscanbewrittenas23(a+b+c), here
theirreduciblefactorsare23and (a+ b+ c). 23isanumerica factorand(a+b+c)isagebraic
factor.

Consider the algebraic expressions (i) X2y + y2x + xy (i) (4x°—1) + (2x-1).

The first expression xzy + yzx + xy = xy(x + y + 1) thus the above algebraic expression is
writteninsmpler form.
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The second case (4x2 -1 + (2x-1)
4x* -1 _ (2x)% - (1)?
2x-1  2x-1
_(2x+D(2x -1
T (2x-))

=(2x+1)
From aboveillustrationsit is noticed that the factorisation has helped to write the algebraic
expressoninampler formandit dso hepsin amplifying theagebraic expression

L et usnow discuss some methods of factorisation of algebraic expressions.
12.3 Method of common factors:

Let usfactorise 3x +12

Onwriting each term asthe product of irreduciblefactorsweget :
X+12=3xx)+ (2% 2x 3

What isthe common factors of both terms?

By taking the common factor 3, we get

3x[x+ (2x2)] =3x (x+4) =3 (x+ 4)
Thustheexpression 3x + 12isthesameas 3 (x + 4).

Now we say that 3and (x + 4) arethe factors of 3x + 12 .Also note that these factors are
irreducible.

Now let usfactorise another expression 6ab+12b

Gab+12b= (2x3x ax b) + (2% 2x 3 x b) Notethat 6bisthe HCF
=2x3xbx(a+2 =6b(a+?2) of 6ab and 12b

[0 6ab+ 12b=6b(a+ 2)
Examplel: Factorize (i) 6xy+ 9y2 (@i) 25 a’b +35ab?
Solution: () 6xy+ 9y
Wehave 6xy = 2x3x xxy and 9y’ = 3x3xyxy

3and'y arethecommon factorsof thetwo terms
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Hence, 6xy + 9y
= (2x3xxxy )+ (3x3x yxy) (Combining the terms)
=3x yx[(2xX)+(3xy)] (taking 3y ascommon factor)
0 6xy + 9y° = 3y(2x+3y)
(i) 25a’b +35ab® = (5x5x ax ax b) +(5x 7 x ax bx b)
=5xaxbx[(5xa)+(7xDb)
= b5ab (5a + 7b)
0 25a’b +35ab® = 5ab (5a+ 7h)
Example2: Factorise 3x2+ 6x2y+9xy2
Solution: 3xZ+6XY+9xyP= (BXXXX)+ (2X3XXXXXY) +(3X3XXXYXY)
=3XX[x+(2xxxy)+ (3% yxy)]
=3 X (X +2 xy + 3y?) (taking 3x x ascommon factor)
0 3X%+ 6Xy+ 9xy°= 3X (X +2 X y+3y9)

Do This

: Factorise (i) 9a®—6a (i) 15a% —35ab®  (iii) 7Im—21mn

12.4 Factorisation by grouping the terms

Observetheexpressionax + bx +ay + by. You will find that thereisno single common factor to
al theterms. But thefirst two termshavethe common factor ‘X' and thelast two termshavethe
commonfactor ‘y". Let usseehow we can factorise such an expression.

On grouping thetermswe get (ax +bx) + (ay+by)
(ax +bx) +(ay+by) = x (at+b)+ y(a+b) (By taking out common factors from each group)

= (atb)(x+y) (By taking out common factors from the groups)
Theexpression ax+ bx+ay + byisnow expressed asthe product of itsfactors.Thefactors
are(at+b) and (x+y), whichareirreducible.
Theabove expression can befactorised by another way of grouping, asfollows:
ax+ ay + bx + by = (ax + ay)+ (bx + by)
=ax+y) +b(x+y
=(x+y)(a+h)
Notethat thefactors are the same except the order.
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#£2 | Do This
";- L
U | Factorise (i) 5xy+5x+4y+4 (i) 3ab+ 3a+ 2b+ 2
Example3:  Factorise 6ab—b?— 2bc +12ac
Solution: Step 1. Check whether there areany common factorsfor al terms. Obviousy
none.

Eﬁéﬁ Exercise- 12.1
! |

Step 2: Onregrouping thefirst two termswehave
6ab —b? = b (6a—b) —
Notethat you need to change order of thelast two termsintheexpression
as 12ac — 2bc.
Thus 12ac — 2bc = 2¢( 6a— b)——|
Step 3: Combining | and 11 together

6ab — b?—2bc +12ac = b (6a—b) +2c (6a—b)
By taking out common
= (6a—b) (b +2c) factor (6a—b)

Hence the factors of 6ab— b? —2bc + 12ac are (6a—b) and (b + 2c)

=

Find thecommon factors of the given termsin each.

(i) 8x, 24 (i) 3a,21ab (iii) 7xy, 35 (iv) 4n?, 6n, 8m>
(v) 15p, 20qr, 25rp (Vi) 4%2, 6xy, 8y°x  (vii) 12 X%, 18 xy°
Factorisethefollowing expressions

(i) 5x°— 25xy (i) 9a®—6ax (i) 7p° + 49pq

(iv) 36a%h—60a’hc (v) 3a’bc + 6ab’c + 9abc?

(Vi) 4p2 + 5pg — 6pq2 (vii) ut + at?

Factorisethefollowing:
(i) 3ax—6xy + 8by—4ab (i) x>+ 2 +5x + 10
[i)mM*—mn+4m —4n  (iv)a®—a®’—ab+b> (V) p’q—pri-pq+ r?
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12.5 Factorisation using identities:

Weknow that (a+ b)2

a’+ 2ab + b?
(a—h)? a’—2ab + b?
(a+ b) (a—b) = a?—b?areagebraicidentities.

We canusetheseidentitiesfor factorisation, if thegiven expressionisintheform of RHS (Right
Hand Side) of the particular identity. Let usseesomeexamples.

Example4:

Solution:

Exampleb:

Solution:

Example®6:

Solution:

Factorise X+ 10x + 25

Thegiven expression containsthreeterms and thefirst andthirdtermsare perfect
sguares. That isx2 and 25 ( 5 ). Alsothemiddleterm containsthe positivesign.
Thissuggeststhat it can bewritten intheform of a’+2ab+b?,

S0 X2+ 10X + 25 = (X)% + 2 (X) (5) + (5)°

We can compareit with a + 2ab + b? whichinturnis equal tothe LHS of the
identity i.e (a+b)?.Herea=xand b=5

We have X2+ 10x + 25 = (x+ 5)%>= (x + 5) (X + 5)
Factorise 162 — 48z + 36
Taking common numerical factor from thegiven expression weget
167%— 48z + 36 = (4 x 42%) — (4 x 122) + (4 x 9) = 4(4Z°— 12z + 9)
Notethat 42 = (22)%; 9= (3)%and 12z= 2 (22) (3)
47°-127+9 = (22)>-2(22) (3) + (3)? since a®—2ab+b’= (a—h)?
= (2z-3)?
By comparison , 1622 —48z+ 36 = 4(4Z—12z+ 9) = 4 (2z—3)?
= 4(2z—3)(2z-3)
Factorise 25p2 — 4907
We noticethat the expressionisadifference of two perfect squares.
i.e,, theexpressionisof theform a?—b?.
Hence I dentity a’—p? = (atb) (a-b) can be applied
25p?—49¢” = (5p)*—(7q)°
(5p+70) (5p—7q) [+ @®b”=(a+b) (a-b)]
(5p + 709) (5p—70)

Therefore,  25p° — 490
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Example7: Factorise 4832 — 2430°

Solution: We seethat thetwo termsare not perfect squares. But both has' 3’ ascommon
factor.

That is 48a° — 24302

3[16a° — 81b7]

3[(4a)°>—(9b)’] Again a’—b’= (a+b)(a—b)
3[ (4a+ 9b) (4a—9b)]

3 (4a + 9b) (4a—9b)

Example8: Factorise X + 2xy + y° — 47

Solution: Thefirst threetermsof theexpressionisintheform (x + y)2 andthefourthterm
isaperfect square.

Hencex?+ 2xy + Y?— 47 = (x+ Y)? = (22)°
[(x+y)+ 24 [(x+Yy) - 27

a’—b? = (a+h) (a-b)

Xx+y+ 22 (x+y—22

Example9:  Factorise p* — 256

Solution: p*= (p?)? and 256 = (16)°
Thus p*-256 = (p?)?-(16)?

(F-16) (p+16) | P07 P G

(p+4) (p-4) ( p*+16)

12.6 Factorsof theform (x +a) (x +b) = X2 + (a+b)x+ab

Observe the expressions x> + 12x + 35, X% + 6x — 27, a>—6a + 8, 3y? + 9y + 6.... etc. These
expressions can not befactorised by using earlier used identities, asthe constant termsare not
perfect squares.

Consider X2 + 12x + 35.

All theseterms cannot be grouped for factorisation. L et uslook for two factorsof 35whosesum
is12 sothatitisintheform of identity X+ (a+b)x+ab

Consider all the possibleways of writing the constant asa product of two factors.

35 = 1x35 1+35=36
(1) x (-35) ~1-35=-36
5x7 5+7=12
(=5) x (=7) 5-7=-12

Sum of which pair isequal to the coefficient of themiddieterms?Obvioudy itis5+7=12
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X2+ (5+ 7) x + 35

X2+ BX+T7X+35 (0 12X=5X + 7X)
X(X+5)+7(x+5) (Bytakingoutcommonfactors)

(x+5) (x+7) (By taking out (x + 5) ascommon factor)

0 x2+12x + 35

From the above discuss onwemay concludethat the expression which can bewrittenintheform
of X2 + (a+ b) x+ ab can befactorised as (x + @) (X + b)

Example10: Factorise n’ —4m-21
Solution: Comparing n? —4m—21 with theidentityx2+ (a+b)x+ab wenotethat
ab=-21, andatb=-4. So,(-7)+3=—-4and (-7)(3) = 21

Hence m?-4m-21=n? -7m+ 3m-21 Factorsof —21 and their sum
—-1x21=-21 -1+21=20

1x(2)=—21  1-21=-20

=(mMm-7) (m+3) [-7x3=-21 —7+3= 4]

=m(m-7)+3(Mm-=7)

Therefore P — 4m—21=(m-7) (m+3) L_S°x7==21 —3*+7=4
Examplel1l: Factorise 4%2 +20x — 96
Solution: We noticethat 4 isthe common factor of all theterms.

Thus 4x% + 20X — 96 = 4 [x° +5x — 24]

Now consider X2 +5x — 24 Factorsof 24 and their sum

, “1x24=-24  -1+24=23
= X"+ 8x-3x-24 1x(24)=-24  1-24=-23

X(X+ 8)—3(X+ 8) -8x3=-24 3-8=-5
[ 3x8=—24 —-3+8=5|
(x+8)(x-3)

Therefore 4x° + 20x— 96 = 4(x+ 8)(x-3)

gﬁ@ Exercise- 12.2
- i

1.  Factorisethefollowing expression-

(i) a®+ 10a+ 25 (i) 12-16l + 64 (iii) 36x% + 96xy + 64y°
(iv) 25x°+ 9y? — 30xy (V) 25m7 —40mn + 16n°

(vi) 81X —198xy + 12ly* (Vi) (x+Yy)%— 4xy (Hint : first expand (x + y)?
(viii) 14+ 41%n? + am’
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2.  Factorisethefollowing
(i) ¥*-36 (i) 49x% — 25y° (i) m?—121
(iv) 81— 64x° (V) X% —64 (vi) 6x2—54
(vii) x*—81 (viii) 2x—32x° (ix) 81x*—121%°
W (P*=2pa+ -1’ () (x+ )P - (x=y)°
3. Factorisetheexpressons-
(i) I+ mx (i) 7y?>+ 3522 (i) 3x*+ 6x°y + 9z
(iv) X2 —ax —bx + ab (v) 3ax—6ay —8by + 4bx (vi) mn+ n+ n+1

(vii) 6ab—b?+ 12ac—2bc (viii) pPq—prZ—pg+r? (ix) x (y+2)—5 (y+2)

4.  Factorisethefollowing
(i) x* -y (i) a* - (b+c)* (iii) 12 = (m=n)?

(iv) 49%° — ;—2 W) X =2&2 +y* (Vi) 4 (a+b)® -9 (a—Db)?

5.  Factorisethefollowing expressons

(i) a®+ 10a+24 (i) x>+ 9x + 18 (i) p>—10p+ 21 (iv) X° — 4x — 32

6.  Findthevaluesof ‘m’ for which? + 3xy + X+ my—mhastwo linear factorsinxandy,

withinteger coefficients.

12.7 Division of algebraic expressions

Weknow that divisionistheinverse operation of multiplication.
Letus consider  3x x 5x 3= 15 x*

Then 15x4+ 53 =3x and  15x*+ 3x= 5
Similarly consider 6a(a+5) = 6a+ 30a

Therefore (6a°+30a) ~ 6a = a+5

and also (6a®+30a) + (a+5) = 6a.

12.8 Division of a monomial by another monomial

Consider 24x3 + 3x

O 2433 + 3

2X2X2X3 XX XX XX
3X X

(3% X) (2x2 %2 XX XX)
3<%) = 8¢
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Example12: DothefollowingDivison
(i) 705"+ 142 (i) 2+ 12xyz

2X5 X7 XX XX XX XX

. . 4.
Solution: @i 70X = 14x2 2X T XX XX

: BxxxXx
|
= 5x°

X XXXXXXY XY XY XZ XZ XZ

i) &%°2+ 129z = 12% xx yx2

1222
= —X VA
3 y

12.9 Division of an expression by a monomial:

Let usconsider thedivision of thetrinomial

6x*+10xC + 8x2 by a monomial 232

X+ 10C+ 8P = [2x 3x XX XXX X X] +[2 X 5X XX XX X] + [2% 2% 2% XX X]
=(20) () + (23C) (BX) + 24 (4)
= 2>7[3x2 + X + 4]_ o

Thus  (6x* + 105> + 8x%) + 2x2

6x' +10x° +8x*  2x*(3x* +5x+4)

- 2x2 B 2x2
(3X% + Bx + 4)

Alternaivey eachtermintheexpression could bedivided by themonomid (usingthecancdlation
method)

(6x* + 105 + 8x%) + 2¢°
6 . 103  8x2 Here we divide each term of the

expression in the numerator by the
monomial in the denominator

Notethat 2x% iscommon factor

2% 2x%  2%°

=3x%+ 5x+ 4
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Example13: Divide 30 (a%bc + ab’c + abc?) by 6abc
Solution : 30 (a2bc+ ab’c + abcz)
=2x3x5[(axaxbxc)+(@axbxbxc)+(axbxcxc)
=2x3x5xaxpxc(@a+b+c)
Thus 30 (abc + ab’c + abc?) + 6abc

_ 2x3x5xabc(a +b +c)
2x3xabc

=5(@+b+c¢
Alternatively 30 (azbc +ab’c+ abcz) + 6abc
_ 30a’hc | 30ab’c , 30ahc’
6abc 6abc 6abc
=5a+5b + 5¢
=5(@+b+c)

12.10 Division of Expression by Expression:

Consider (3a2 +2la)+ (at+7)
L et usfirst factorize 3a + 21a to check and match factorswith the denominator

3a®+21a

24+ 21a)+ (at+7) =
(3a a)+ (at7) ot 7

_3a(a+7)
N a7

= 3a

Example14: Divide 39y°(50y>—98) by 26y*(5y+7)
Solution:  39y3(50y°—98) = 3x 13 x yx y x y x [2 (25y°—49)]
=2x 3x 13x yx yx yx [(By)*~(7)7] | a*b® = (arb)(ah)
=2x 3x 13x yx yx yx [(By+ 7) (5y—7)]
=2x3x 13xyx yxyx (5y+7) (5y—7)
Aso 265y + 7)=2x 13x yx yx ((By+ 7)
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O [39°(50y°-98) ]+ [ 26y°(5y + 7)]

[2x3x13xy xy xy(5y +7)(5y -7)]
[2x13xy xy x(5y +7)]

3y (By -7)

Example15: Divide n’—14m - 32 by m+2
Solution: ~ Wehaven? -14m-32 = n? - 16m+2m — 32
= m(m - 16) + 2(m — 16)
= (m - 16)(m+2)
(M’ - 14m -32) + m+2 = (m - 16)(m+2) = (m+2)
= (m-16)
Examplel16: Divide 42(a4— 13a%+ 36a2) by 7a(a —4)
Solution:  42(a*-13a%+36a%) =2x3x 7x a x ax (a’-13a+ 36)
=2x3x7x a xax(a’-9a-4a+ 36)
=2x3x7x a xax[a(@-9 -4(a-9)]
=2x3x7x a xax[(a-9)(a-4)]
=2x3x7xaxax (a-9) (a-4)
42 (a*-13a%+ 36a) + 7a(@-4)=2x 3x 7x a x ax (a—-9)(a —4) ~ 7a(a-4)
=6a(a-9)
Example17: Divide x(3x? - 108) by 3x(x - 6)
x x [ 3(x* - 36)]
x x [ 3¢ - 69)]
= xXx [3(x+ 6)(x —6)]
=3xxx [ (x+6)(x-6)]
X(3%-108) + 3x (X —6) = 3x xx [ (X+ 6) (X —6)] +3x (x—6)

Solution : x(3x2 —108)

= (x+6)
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& Exercise- 12.3
! L]

1.  Caryoutthefollowingdivisons
(i) 48a by 6a (i) 14 by 42x°
(i) 72a%0%c® by 8ab’c®  (iv) 11?2 by 55xyz (V) 541%mn? by 91%mPn?

2. Dividethegivenpolynomid by the givenmonomid
(i) (3x°—2x) + x (i) (5a%h—7ab% + ab
(i) (25x°—15x% + 5 (iv) (4°— 6l*+ 8%+ 212
(v) 15 (@%b’ a’b’c™+ a’b?c’) + 3abc (vi) (3p°-9p7q - 6p) + (-3p)

2 2920 4 oo 1
(V||)(3abc+3abc). 2abc

3. Workout thefollowingdivisions :
(i) (49x—63) +7 (i) 12x (8x—20) + 4(2x—5)
(iii) Na’3(7c—35) + 3a%b?(c-5)
@iv) dm(+mym+n)(n+1) = 8im (I +m)(n+1)
(v) 36 (x+ 4)(x2+ 7x+10) + 9(x+ 4) (vi) a(a+1)(a+2(a+3) + a(a+3)
4.  Factorizetheexpressonsand dividethem asdirected
(i) 0C+7x+12) = (x+ 3) (i) (C=8x+12) + (x—6)
(i) (p>+5p+4)+ (p+ 1) (iv) 15ab (a>~7a+10) + 3b(a—2)
(v) 15lm(2p>2q?) + 3l (p+ q) (vi) 262°(322-18) + 1372 (4z-23)
Think Discussand Write ,ygl,

Whilesolving some problemscontaining d gebrai c expressionsin different operations, somestudents
solved asgiven below. Canyou identity the errors made by them? Write correct answers.
1. Srilekhasolved thegiven equation asshown below-
X+ 44X+ x+ 2x=90
9% = 90 Thereforex = 10
What could say about the correctness of the solution?

Canyouidentify where Srilekhahasgonewrong?
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2. Abrahamdidthefollowing
Forx=—-4,7x=7-4=-3

3. John and Reshmahave donethe multiplication of an algebraic expresson by the
following methods: verify whosemultiplicationiscorrect.

John
(i) 3(x-4) =3x-4
(i) ()%= 2¢
(iii) (2a-3)(a+ 2) = 2a°-6
(iv) (x+ 8)°=x* -64

Reshma
3(x4)=3x-12
()%= 4
(2a-3)(a+2)=2a°+a-6
(x + 8)%= x° +16x +64

4. Harmeet doesthedivisonas(a+ 5)+ 5= at+1

Hisfriend Srikar done the same

(a+5)+5= a5+ 1

and hisfriend Rosy diditthisway (a+ 5)+ 5= a

Can you guesswho hasdoneit correctly? Justify!

Exerci

se-12.4

Find theerrorsand correct thefollowing mathematical sentences

(i) 3(x—9)=3x-9

(i) 2x+ 3x=5x°

(V) 4p+3p+2p+p—-9p=0
(Vi) (3X)% +4X+7 =3 +4x+7
(ix) (2a+3)? =2a% +6a +9
(X) Substitute x=-3in

(i) x(3x+2) =3 +2

(iv) 2x+ X +3x = X

(vi) 3x+2y = 6xy

(Viii) (2¥)% +5x =4x+5x = 9

(@) X% +Tx+12=(-3)°+7(-3)+12=9+4+12=25

(b) xX>—5x+6=(-3)*>5(3)+6=9-15+6=0
() x> +5x =(-3)°+5(-3)+6=-9-15 =24
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(xi) (x—4)> =x* —16 (i)  (X+7)% =x% +49
(xiii) (3a+4b) (a—b)= 3a®—4a> (Xiv) (x+4) (x+2)=x*+8
(xv) (x—4) (x—=2)=x*-8 (xvi) 53¢ +5x° =0
(xvii) 2¢+1 +2¢3=1 (xviii) 3x+2 + 3x= 3—2X

_ 4x+3
(xix) 3x+5+3=5 (xx) =x+1

What we have discussed

1 Factorisationisaprocessof writing the given expression asaproduct of its
factors.

2. A factor which cannot be further expressed as product of factorsisan
irreduciblefactor.

3.  Expressonswhich canbetransformedintotheform:
a’+2ab+b?; a®—2ab+b’; a’—b? and X*+(a+b)x+ab can
befactorised by using identities.

4. Ifthegivenexpressonisof theform X+ (a+b) x+ab, thenitsfactorisation
is(x+a)(x +b)

5.  Divigonistheinverseof multiplication. Thisconcept isa so applicableto
thedivision of agebraic expressons.

Gold Bach Conjecture

Gold Bach found from observation that every odd number seemsto beeither aprimeor the
sum of aprimeand twiceasguare.

Thus21=19+2o0r 13+ 8or 3+ 18.

Itisstated that up to 9000, the only exceptionsto hisstatement are

5777 =53 x 109 and 5993 = 13 x 641,

which are neither prime nor the sum of aprimesand twiceasquare.
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Chapter 13

VISUALISING 3-D IN 2-D

13.0 Introduction

Weareliving ina3-dimensional space. Some of the objectsaround usarein 3 dimensiona
shape. We can differntiate 2-D shapesfrom 3-D shapesby observing them.L ook at aposter on
thewall. Thesurfaceisof rectangular shape. How many measurements doesit have ?1t has2
mesurements.i.elength and breadth. Look at the book. What isthe shape of thebook ?1tisin
cuboid shape. It has 3 measurements. Along with length and breadth it has one more measurement

i.e. height.

A triangle, square, rectangleare plane % N

figures of 2-dimensons. Whileacube, __—"=— —

cuboid are solid objects with 3 P b ®

dimensions. By arranging 2-D objectsone on another it occupies some space and becomea 3-
D object asinadjacent fig. It hasvolumea so.

Do This

Name some 3-Dimensional, objects.
Give someexamplesof 2-Dimensional objects.
Draw a kiteinyour note book . Isit 2-D or 3-D object?

I dentify some objectswhich arein cube or cuboid shape.

o ~ w NP

How many dimensionsthat acircleand sphere have?

13.1 3-D Objects made with cubes

Obsarvethefollowing solid shapes. Both areformed
by arranging four unit cubes.

If weobservethem from different positions, it seems

tobedifferent. But the object issame. ’

~o

Sideview
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Similarly if asolidisviewed from different directionsit appearsin different shapes. For example-

A m Front view Sideview Top view
Front view

Think and Discuss

How tofind areaand perimeter of top view and bottom view of the abovefigure?

13.2 Representation of 3-D figureson 2-D

We useto draw 3-D figureson the paper, whichisa2-D. Actualy
we are ableto represent only two dimensions on the plane paper,
third dimensionisonly our imagination.

We have practiced showing 3-D cube object asin adjacent figure.

All edgesof thecubeareequal inlength. But intheadjacent figure Pie
they arenot equd. It hasbeen drawn according to our view.

In order to over come this problem we use isometric dots paper, in which we can represent
length, bredth and height with exact measurment of 3-D solid objects.
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Examplel:

Solution:

Example?2:

Solution:

Example 3:

| dentify the number of cubesin the adjacent .
figure

Therearethreelayersof cubes.

Inthetop layer, thereisonly one cube. Inthe
second layer, thereare 3 cubes(lishidden). In
thelower layer, thereare 6 cubes(3arehidden). |
So total number of cubes=1+3+6=10 |
cubes.

Find the the measurements of cuboidinthe -
adjacent figure. Considering the distance . -
between every two consecutive dotsto be * |, -
Lunit. '

Alsodraw asideview, front view andtopview - 4
with proportiona measurements.

Length of thecuboid| =6 units
Breadth of thecuboid b= 2 units
Height of the cuboid h=3 units.

Sideview Front view

Topview

L ook at the adjacent figure.
Find thenumber of unit cubes

in cube A and cube B and - )
findtheratio. . @
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Solution': Thereisonly one unit cubeinA. InfigureB, by .
drawing paralldl linestodl side, let usdivideitinto
unit cubesand count. Therearetwo layers, andeach
layer has4 unit cubes. So number of unit cubesin -
B =8 Ratioof unitcubeinAandB=1:8.

Example4: Ahousedesgngivenonisometricdotsheet * . © .
inadjacent figure. Measurelength, breadth © - . -
and height of the house. Slabisprojected - = -
forward. Find theareaof dab. .

Solution': Length of thehouse = 6 units
Breadth of the house = 4 units

Height of thehouse = 5units
Slabisprojected forwardfor 1 unit
Dimensionsof dab=5 x 6unit

Areaof thedab=5 x 6=30sg. units.

%%j% Exercise- 13.1
—_— i

1.  Drawthefollowing3-D figuresonisometric dot sheet.

0) | (i)

(iif) (iv)
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2. Draw acuboid on theisometric dot sheet with the measurements 5 units x 3 units x 2 units.

3. Findthenumber of unit cubesinthefollowing 3-D figures.

(i) (if) (iii) (iv)
4.  Findtheareasof the shaded regionsof the 3-D figuresgivenin question number 3.

5. Consider the distance between two consecutivedotsto be1l cm and draw thefront view,
sideview andtop view of thefollowing 3-D figures.

Topview

.

: ' : Front  Sde
* Front , ° Vview | view “view . T . 7 . " Sde .
view S . . . . . * view

13.3 Various Geometrical Solids

In our surroundingswe see various solid objects. Among them some solid objectshave curved
facesand some solid objects haveflat faces. The 3-D objects likebox , book, dice, haveflat
faces. The 3-D objectslike bal , pipeetc have curved surfaces. Based on this property wecan
classify 3-D shapesas polyhedraand non-polyhedra.
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L Q

Arethereany curved facesfor above solids? No, al these haveonly flat surfaces. Thistype of
solid objectswith al polygonal facesare called polyhedra(singular ispolyhedron)
Now observethesefigures.

Observethefollowing objects.

AT
N

N
N

These objectshave curved faces. Thistype of solid objectsare called non-polyhedra.

P, | TryThis

3
/}/’ b

P o
B [
i, _n

1.  Namethreethingswhich arethe examplesof polyhedron.

25

2. Namethreethingswhich arethe examples of non-polyhedron.

13.4 Faces, Edges and Vertices of 3D-Objects

Observethewalls, windows, doors, floor, top, cornersetc of our living room and tables, boxes
etc. Their faces are flat faces. The flat faces meet at its edges . Two or more edges meet at
corners. Each of thecorner iscalled vertex. Takeacube and observeit wherethefaces meet?
Wherethe edges meet?

Vertex

Edges Face
Face

Vertices
Edge
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Do These

~ Vi |dentify thefaces, edges and verticesof givenfigures.

13.5 Regular Polyhedron

Observethefaces, edgesand verticesinthefollowing shapes.

\}/

Cube Triangular Pyramid (Tetrahedron)

In each of the above two objects all their faces are congruent. All their edges are equal and
verticesareformed by equal number of edges. Such type of solid objectsare called regular
polyhedra. Now observethesefigures.

Cubiod Square Pyramid

Cuboid isanon -regular polyhedrabecause al its faces are not congruent and in the square
pyramid the onevertex formed by 4 edgesand other verticesformed by 3 edges. Moreover al
thefacesin pyramid or not congruent. Itisaso not aregular polyhedra. Thesetype of objects
arenon- regular polyhedra.

Thuspolyhedracan beclassifiedinto regular polyhedraand non-regular polyhedra.
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L@

Theobjectsinfirst box have samefacesat top and bottom. The objectsinthe second box
have base but the top isacommon vertex. L et us observe somemore objectslikethis.

@ ‘ (0) '

Infig (a) each object has two parallel and congruent polygonal faces, and thelateral facesare
rectangles (or Parallelograms). Infig (b) Thebaseisapolygon and lateral facesaretriangles
,they meet at acommon vertex.

13.4.1 Prismand Pyramid

Now observethefollowing objects

The solid object with two pardlel and congruent polygona facesand lateral facesasrectangles
or pardlelogramsiscalledaprism.

A s0lid object whosebaseisapolygon anditslaterd facesaretriangular facesiscaled pyramid”.

A prism or pyramidisnamed after its shape of parallel and congruent polygonal facesor the
base.

A. Triangular Prism

What isthe shapeof two congruent and paralel facesin the adjacent
figure?And what isthe shape of itslateral faces?

Itstwo congruent and parallel facesaretriangular anditslateral
facesareparadldograms.

Thisisknown astriangular prism.
If thebaseisasguare, itiscalled square prism.
If thebaseisapentagon, itiscalled pentagonal prism.
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B. Triangular Pyramid
A pyramid whosebaseisatriangle iscalled triangular pyramid.
Itisknown astetrahedron. (Tetra-means having four faces)

If thebase of apyramidissquare, itiscalled assquare pyramid.

If the base of apyramidisapentagon, it iscalled as pentagonal
pyramid., \I

Do This
-1 1. Writethenames of the prismsgiven below:

@%

(ii) v) v)

2. Writethenamesof the pyramidsgiven below:

* &

3. Fill thetable:

(il

Number of sidesof baseof | Nameof theprism | Nameof thepyramid

Prism/pyramid

3sdes

4sides

5ddes

6Sdes

8sdes

4.  Explainthedifferencebetween prismand pyramid.
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Think Discussand write ‘j?%%

If thenumber of sidesof apolygonal base of aregular pyramid areinfinitely increased what
would bethe shape of the pyramid?

13.6 Number of Edges, Facesand Vertices of polyhedrons

L et uscount the number of faces, edgesand vertices
of apolyhedon.
number of faces

5faces
9edges
6vertices

number of edges

number of vertices

Observe and completethetable.

Diagram of Name of | Number of [ Number of | Number of F+V E+2
object the object | Faces (F) [Vertices (V)| Edges (E)

Cube 6 8 12 6+8=14|12+2=14

Cuboid

Pentagond
Prism

Tetra
hedron

Pentagond
Pyramid

By observing thelast two columns of the abovetable. We can concludethat
F+V = E+2for adl polyhedra
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The relation was first observed by the mathematician
Leonhard Euler (pronounced asQOiler).

Hestatedthat F+V =E+2. .Thisrelationshipiscalled
“ Euler’sréation” for pyramid.

Leonhard Euler
13.7 Net Diagrams (1707-1783)

A netisasort of skeleton - outlinein 2-D, which, when folded the net resultsin 3-D shape.

We can make prisms, pyramidsby using net diagrams. Observetheactivity given below to make
atriangular pyramid.

Takeapieceof paper and cutinto atriangle. Mark theverticesas O,, O,, O; and identify the

mid pointsof sidesasA, B, C.
O

C

Fold the paper along dotted linesAB, BC, CA andraisethefoldstill the points O,, O, O; meet
(say O). By thisAO, coincideswithAO,, BO, withBO5 and CO, with CO,.

Theobject soformedisapyramid. Thediagram O,, O,, O;isanet diagram of the pyramid.
@;@ Exercise - 13.2
M \

1.  Countthenumber of faces, vertices, and edgesof given polyhedraand verify Euler’'s

a ="
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: : N

N7

Isasquare prism and cube are same? explain.
Canapolyhedra have 3triangular facesonly?explain.
Canapolyhedrahave 4triangular facesonly?explain.

Completethetable by using Euler’s formula.

8 5 ?
Vv 6 ? 12
E ? 9 30

Can apolyhedrahave 10 faces, 20 edgesand 15 vertices ?

Completethefollowingtable

Object No. of No. of
vertices edges
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8. Namethe 3-D objectsor shapesthat can be formed fromthefollowing nets.

il O
(] O

0] (i) (i) )

v) () (vi)

9.  Draw thefollowing diagram on the check ruled book and find out which of thefollowing
diagramsmakescube ?

0]

@ () © (d)

C) ® @

@)
(h) 0 (k)
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(i).  Answerthefollowing questions.

@
()
©
(d)
(€
(®
@

Namethe polyhedron which hasfour vertices, four faces?

Namethe solid object which hasno vertex?

Namethe polyhedronwhich has 12 edges?

Namethe solid object which hasone surface?

How acubeis different from cuboid?

Which two shapeshave samenumber of edges, vertices and faces?

Namethe polyhedron which has5 vertices and 5 faces?

(ii). Writethenamesof the objects givenbelow .

@@@

() ©

What we have discussed

1
2
3.
4

How to draw 3-D objectson 2-D isometric dot paper.
Threedifferent viewsof 3-D shapes, top view, sideview and front view.
Polyhedron : Solid objectshaving flat surfaces.

Prism : The polyhedrahavetop and base as same polygon and other faces
arerectangular (paralelogram).

Pyramids: Polyhedron which have apolygon asbaseand avertex, rest of
thefacesaretriangles.

3-D objects could bemake by using 2-D nets.
Euler’sformulafor polyhedra: E+2=F+V.
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Doyou Know?

Thereareonly fiveregular polyhedra, dl of them are complex, oftenreferred asPlatonic
solidsasatributeto Plato

DSH

Tetrahedron Octahedron Cube

lcosahedron Dodecahedron

Cubeistheonly polyhedronto completely fill the space.

Net diagramsof Platonic Solids

Polyhedron Name Face of polygons Net diagram

Tetrahedron 4Triangles
Octahedron 8Triangles
Cube 6 Squares

| cosahedron 20Triangles
Dodecahedron 12 Pentagons
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Chapter 14

Surface Areas And Volume
(Cube and Cuboid)

14.0 Introduction

Suresh wantstowrap up hisgift box. One of hisfriends suggested to

buy 100 cm? paper another friend suggested to buy 200 cm?. Whose

suggestioniscorrect? How would heknow that how much paper hehas .
10

tobuy? S00m

Itisobviousthat size of the paper required dependsonthesurfacearea  cm
of thegift box .

Inorder to help oursalvesin such situations, let usfind thewaysof cal culating the surface areas
of different solid objects.

14.1 Cuboid

Take acuboid shaped box made up of thick paper or cardboard for exampl e toothpaste box.
Cut and open it asshownin figure. Observeitsshape of thefaces. How many setsof identica

facesarefound?
<|—>
A bI I b | b
e e—————>
V
3 h
% | 1" v \Y h
ge}
i
(9]
4
U — S
| | b Y b b~
v
D r——

I
Look at thefigure, if length‘I’, breadth‘b’, height ‘b’ areitsdimensions, thenyou can find three
pairsof identical faces.
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Now wecan seethat thetotal surfaceareaof acuboidis
Areal +Areall + Arealll + ArealV + AreaV +Area VI
=hxl+lxb+bxh+lxh+bxh+|xDb
Sototal surfacearea = 2(h x|l+bxh+b x1)
= 2(Ib+bh+hl)
Theheight, length and the breadth of thegift box are 20cm, 10cm and 15¢cm respectively.
ThentheTotal SurfaceArea(T.S.A)= 2(20 x 10+ 10 x 15+ 15 x 20)
of thebox = 2 (200 + 150 + 300)
= 2(650) = 1300 cm?

Do This

1. Findthetota surfaceareaof thefollowing cuboid.

N

0] (i)

®
woQt

)

4cm

14.1.2 Lateral SurfaceArea; Roof

. Thelatera faces (thefacesexcluding thetop and
bottom) make the lateral surface area of the
cuboid. For example, thetota areaof al thefour
wallsof thecuboidd roominwhichyou arestting
isthelateral surfaceareaof theroom.

Hence, the Lateral SurfaceAreaof acuboid
(LSA) = (Ixhy+(bxh)+(xh)+(bxh)
2lh + 2bh T
2h (I +Db)
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Try These

s "1()  Takecuboid shaped duster (whichyour teacher usesin theclassroom).
Measureitssideswith scale andfind out itssurface area.

(1)  Cover thisduster with agraph paper, such that it just fitsaround the
surface. Count the squaresand verify the areayou have cal cul atead.

(i)  Measurelength,width and height of your classroom andfind

(& Thetota surfaceareaof theroom, ignoring theareaof windows
and doors

(b) Thelatera surfaceareaof the room
() Thetota areaof theroomwhichistobewhitewashed.

Think, Discussand Write

1. Canwesay that thetotal surface areaof

cuboid
= |lateral surfacearea+ 2 x areaof base.
@ 2. If wechangethe position of cuboid from ®

(Fig. (i) to Fig. (ii) do the lateral surface ]
areas becomeequal ? Fig (i) T Fig (i)

3.  Draw afigureof cuboid whosedimensionsarel, b, hareequal. Derivetheformulafor
LSAand TSA.

14.2 Cube

Draw thenet Fig. (i) given below, on agraph paper and cut it out. Foldit alongthelinesas
showninFig. (i) and joined theedgesasshowninFig(ii) and Fig. (iii). What istheshapeof it?
Examineitsfacesanditsdimensions.

| ® |
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Observethecubeand itsnet diagram

Inthefigures(i) and (ii). Doall thefacesof acubearesquarein shape?Do thelength,

height and width of acubeareequal ? |

0] (i)
(@ How many facesdoesacubehave? Aredl facesequal?
(b) If eachsideof thecubeisl, what will bethe areaof each face?
(©0 Whatisthetotal surface areaof the cube.
(d) Whatisthelateral surfaceareaof cube?

€Y |[TryThese

() Findthesurfaceareaof cube‘A’ and lateral surfaceareaof cube‘B’

wooT
wog

M‘T’M

10cm
A B
@)  Two cubeseachwith side‘b’ are joined to
form acuboid asshown in the adjacent fig.
What isthetotal surfaceareaof thiscuboid?

<b,\b,b

@)  How will you arrange 12 cubes of equal lengthsto form acuboid of
smallest surface area?

HEE IIT
@@@@@@

(iv) Thesurfaceareaof acubeof 4x4x 4 dimensonsispainted. Thecube
iscut into 64 equal cubes. How many cubeshave (a) 1 face painted?
(b) 2 faces painted?(c) 3 faces painted? (d) no face painted ?
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Examplel: Findthesurfaceareaof acuboid whoselength, breadth and height are 15cm,
12cmand 10cm respectively.
Solution: Lengthof thecuboid(l) = 15cm
Breadth of thecuboid (b) = 12cm
Height of thecuboid(h) = 10cm
Surfaceareaof acuboid = 2 (lb+bh+hl)

= 2(15 x 12+ 12 x 10+ 10 x 15) cm?
= 2(180 + 120 + 150) cm?
= 2(450) cm?
= 900cm?
Example2: If eachedgeof acubeisdoubled. How many timeswill itssurface areaincrease?

Solution: L et the edge of thecubebe ‘X

Then edge of the new cubeformed 2 X

@& Surfaceareaof theorigina cube = X @

Surface areaof the new cube = 6(2x)2 = 6(4x2) = 4(6x2)
when edgeisdoubled
Surface areaof the new cube = 4x Surfaceareaof theoriginal cube

Hence, the surface area of the new cube becomes 4 timesthat of the original

cube.

Example3:  Two cubeseach of edge 6 cm arejoined faceto face. Find the surface area of
the cuboid thusformed.

Solution: Look at the adjacent figure. Cube has six faces

normally when two equal cubesare placed together,
two sidefacesarenot visible (Why?).

We are left with 12-2 = 10 squared faces= 10 x 1% cm?

So, thetotal surfaceareaof thecuboid = 10 x (6)2cm?
10 x 36 cm? = 360 cm?
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AlternateM ethod:

If two cubesof edges6cm arejoined facetofaceit will takethe shape of acuboid whoselength,
breadth and height are (6 + 6) cm, 6cm and 6cmi.e. 12 cm, 6cm and 6¢cm respectively. Thus,
total surface areaof the cuboid

= 2(Ib+bh+1h)
= 2(12x6+6x6+12 x 6) cm?
= 2(72+36+72) cm?

= 2x180cm?

= 360cm?

Example4: Findthecost of painting of the outer surface of aclosed box whichis60cmlong,
40 cm broad and 30 cm high at the rate of 50 paise per 20cm?

Solution: Length of thebox (1) = 60cm
Breadth of thebox (b) = 40cm
@ Hieght of thebox (h) = 30cm @
Total surfaceareaof thebox = 2 (Ib + bh + hl)
= 2(60 x40+ 40 x 30 + 60 x 30) cm?
= 2(2400 + 1200 + 1800) cm?
= 2x5400cm?
= 10800 cm?
I~ 2 _ 50
Cost of painting20cm® = 50paise =¥ ——
100
0 Cogtofpantnglecm? = T290,1
100 20
- 2 5 1
O Cost of painting 10800 cm* = I —x—x10,800 = ¥ 270
100 20
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Exercise -14.1

1. Therearetwo cuboida boxesasshowninthegiven figure. Which box requirestheless
amount of material to make?

50
50

0

60 40 50

Find the side of a.cubewhose surface areais 600 cm?. Fig.A Fig.B

Prameel apainted the outer surface of a cabinet of measures1m x 2m x 1.5m. Find the
surfaceareashe cover if shepainted al except thetop and bottom of the cabinet?

4.  Findthecost of painting acuboid of dimensions20cm x 15 cm x 12 cm at therate of 5
paisaper square centimeter.

14.3 Volumeof Cubeand Cuboid

Amount of space occupied by athreedimensiona objectiscalleditsvolume. Try to comparethe
volumeof objectsaround you. For example, volume of aroomisgreater than the volume of an
almirah kept intheroom. Similarly, volume of your
pencil box isgreater than the volume of the penand

the eraser kept insideit. Do you measure volume of
either of these objects?

Remember, we use square unitsto find theareaof a
region. How will we find the volume. Herewewill
usecubicunitstofindthevolumeof asolid, ascubeis
themost convenient solid shape (just assquareisthe

most convenient shapeto measurethisares).

To measurethe areawe dividethe areainto square units, smilarly, to find the volume of asolid
we need to dividethe spaceinto cubica units. Unit cubeisacubeof unit length . Observethat the
volume of each of the solidswhich arearranged in different formsare of 8 cubic units(asinFig
above).

We can say that the volume of a solid is measured by counting the number of unit cubesit
contains. Cubic unitswhich wegenerally useto measurethevolumeare

lcubiccm = 1cmxlcmxlcm=1cmd

= 10mmx10mmx 10mm= mm3
lcubicm = 1mx1imx1lm=1m?

= 100 cm x 100cm x 100cm = cm?
lcubicmm = 1mmx1mmx1mm=21mm?3

= 01lcmx01lcmx01lcm= cmd
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14.3.1 Volumeof a Cuboid:

Take 36 cubesof equd size(i.e.,sdeof each cubeissame). Arrangethem toformacuboid. You
can arrange them in many ways. Observethefollowing tableandfill inthe blanks.

1
0 ||||||||||||Q€/§

< 1L2units ——>

cuboid length | breadth [ height [ Total no. of unit cubes
) (b) (h) [Ixbxh=V
12 3 1 | 12x3%x1=36

@ Hjl

o
< 6 units > v

@
(i
< 9 units >
® I
GV) &
<\
HEEEN
< 6 units >

What do you observe? Do you find any rel ation between the dimensions of the cuboid and its

volume?

Since we have used 36 cubes to form these cuboids, thus
volumeof each cuboidis36 cubic units. Thisisequal tothe

Ig% :

product of length, breadth and height of the cuboid. From the above examplewe can say volume
of cuboid=1x b x h. Sincel x bistheareaof itsbasewe can a so say that,

Volumeof cuboid = Areaof thebase x height

Activity

Take asheet of paper. Measureitsarea. Pileup
such sheetsof paper of samesizeto makeacuboid
(asinadjacent figure). Measurethe height of this
pile. Find thevolume of the cuboid by finding the

product of theareaof thesheet andtheheightof <—T1—

thispileof sheets. Canyoufindthevolumeof paper
sheet?
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Do This

L et usfind the volume of acuboid whoselength, breadth and height are 6cm., 4cm
and 5cm respectively.

5cm 5cm

6cm 6cm

Let place 1 cubic centimeter blocks along the length of the cuboid . How many
blocks can we place along thelength? 6 blocks, asthelength of the cuboidis6 cm.

How many blocks can we place along its breadth? 4 blocks, as the breadth of the
cuboidis4cm. Sothereare 6 x 4 blocks can beplacedin alayer.

How many layersof blockscan be placedinthe cuboid?5layers, astheheight of the
® cuboidis5cm. Eachlayer has6 % 4 blocks. So, dl the5layerswill have6 x 4 x 5
blocksi.e. length x breadth x height.

Thisdiscussionleadsusto theformulafor the volume of acuboid:

Volumeof aCuboid =length % breadth x height

14.3.2 Vollumeof a Cube - -
A Cubeisacuboid whoselength, breadth and height are same, Ia

SoVolumeof acube = side x side x side
= (sde)®=2a’

Whereaisthe side of the cube.

Length of Cube Volumeof theCube

10mm = I1cm 1000 mm? = 1cm3
10cm = 1dm | 1000cm® = 1dm°
10dm = 1m 1000d m® =1m’

3

100cm = Im 1000000 ¢ m® im

1000m = 1km | 1000000000 m° = 1km°

Generdly, wemeasurethevolumesof liquidsin millilitres(ml) or litres(1)
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Further 1cm?® = 1ml
1000cm® = 1l
im? = 1000000 cm® = 1000 |
= 1kl (kildlitre)
Example5:  Findthevolumeof ablock of wood whoselengthis20cm, breadthis10cmand
heightis8cm.
Solution: The block of wood isacuboid and the volume of acuboid=1x b x h

Here, length (I) = 20 cm, breath (b) = 10 cm, and height (h) =8cm
Volume of the block = 20 cm x 10 cm x 8 cm= 1600 cm?®

Example6: A watertankis1l.4 mlong, Imwideand 0.7m deep. Find thevolume of thetank
inlitres.

Solution: Length of thetank (I) =1.4m=140cm
Breadth of thetank (b) =1 m=100cm
Depth of thetank (h) =0.7=70cm

@ Volumeof thetank =1 x b x h @

= (140 x 100 x 70) cm®
_140x100x70

1000 litres.
= 980litres

Do This

Arrange 64 unit cubesin asmany waysasyou canto formacuboid. Find the surface
area of each arrangement. Can solid cuboid of same volume have same surface
area?

Doyou know
Capacity:

Thereis not much difference between the two words.i.e volume
and capacity .

(a) Volumerefersto the amount of spaceoccupiedby anobject. |~ | | [ve] -

A [,

(b) Capacity refersto the quantity that acontainer holds. vome ) ‘Cab;d ty" -

If awater tin holds 100 cm?® of water thenthe capacity of thewater
tinis100cm®. Capacity can dso measureintermsof litres.
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Example7:

Solution:

Example8:

Solution:

Find the volume of a cuboid whose breadth ishalf of itslength and height is
doublethelength.

Let thelength of the cuboid be x units

X
Then breadth of the cuboid = 5 units

And height of thecuboid = 2x units
Volumeof thecuboid = length x breadth x height

X
= (x X% > X 2X) cubic units

= % cubic units.

A box is1.8 mlong, 90 cmwide, 60 cm height. Soap cakes of measurements
6 cm x 4.5 cm x 40 mm are to be packed in the box, so that no spaceis|eft.
Find how many cakes can be packed in each box?

Length of thebox (1) = 1.8m =180cm
Breadth of thebox (b) = 90cm
Heightofthebox () ~ = 60cm @
Volumeof the box = |l xbxh
= 180 x 90 x 60 cm®
= 972000 cm®
Lengthof asoapcake = 6cm
Breadth of asoapcake = 4.5cm
Heightof asogpcake = 40mm=4cm
Volumeof onesoapcake = 6 x 4.5 x4cm®
= 108.0cm®

0 Required number of soap cakes

Volume of the box
volume of one soapcake

972000

108
= 9000
Hence, 9000 soap cakes can be packed in the box.
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Example9:

Solution:

Example10:

Solution:

How many cubes of side 3 cmseach can be cut fromwooden block intheform
of a cuboid whose length, breadth and height are 21 cm, 9 cm and 8cm
respectively. How much volume of wood iswasted?

Lengthof thecuboid(l) = 21cm
Breadth of thecuboid (b) = 9cm
Height of thecuboid(h) = 8cm
Volumeof cuboid = 21 x9x%x8=1512 cucm.
21
No. of cubesthat can be cut aong thelength =73 7
9
No. of cubesthat can be cut along the breadth =3= 3
_ 8
No. of cubesthat can be cut alongthe height =3= 2.6
Along the height we can cut only 2 piecesand remaining iswaste.
[ Total number of cubes cut =7x3x2
=42 @
Volumeof eachcube=3x3x3 =27cm’
Volumeof al cubes =27 x 42
=1134cm®

] Volume of thewastewood = 1512—1134 =378cm®

Water ispoured into acuboidal reservoir at therate of 60 litresper minute. If the
volume of reservoir is108 m°. Find the number of hoursit will taketofill the
ressrvoir.

Volume of the reservoir =108 m° =108 x 1000 litres
(- 1m>=1000 litres)

Thereservoir isfilling at therateof 60 litres per minute.

108 %1000

0 Requiredtime = 60 min.
_108x1000 h —30h
= T eoxgo  ours= ours.
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Examplel1l: Avillagehasapopulation of 4000, requires 150 litreswater per head per day. It
has a tank measuring 20 m, 15 m, 6 m. How many days for the water is
sufficient enough oncethetank ismadefull.

Solution: Volume of the tank =20mx 15mx 6m
= 1800 m® = 1800000 |
Volume of water consumed by 1 personin 1 day = 1501.
Total volume of water consumed inaday by total population= 150 % 4000

Volume of thetank

Required number of days = volume of water consumed inlday
_ 1800000 =34
~ 150x4000 | OS
Exercise- 14.2
® 1.  Findthevolumeof thecuboid whose dimensionsare given bel ow. ®
Length Breadth Height
0] 8.2m 53m 26m
(i) 50m 40m 35m
(iii) 45m 20m 25m

2. Findthecapacity of thetankswiththefollowinginterna dimensons. Expressthe capacity
incubic metersand litresfor each tank.

Length Breadth Depth
0] 3m20cm 2m90cm 1 m50cm
(i) 2m50cm 1m60cm 1m30cm
(iit) 7m30cm 3m6e0cm 1m40cm

3. What will happentothe volumeof acubeif thelength of itsedgeisreduced to haf ? Is
thevolumeget reduced ?If yes, how much ?
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4. Find the volume of each of the cubewhosesidesare.
() 6.4cm (i) 1.3m (iii) 1.6 m.

5. Howmany brickswill berequiredto buildawall of 8 mlong, 6m height and 22.5cmtthick,
if each brick measures 25 cm by 11.25 cm by 6 cm?

6. Acuboidis 25cmlong, 15cm broad, and 8 cm high . How much of its volume will
differ fromthat of acubewiththe edgeof 16 cm?

7. A closed box ismadeup of wood whichis 1cmthick . The outer dimensionsof thebox is
5cm x 4cm x 7 cm. Find the volume of thewood used.

8. How many cubesof edge4cm, each can be cut out from cuboid whose length, breadth
and height are 20 cm, 18 cm and 16 cm respectively

9. How many cuboidsof size 4cm x 3cm x 2cm can be made from acuboid of size
12cm x 9cm X 6cm?

10. A vessd intheshapeof acuboidis30 cmlongand 25 cmwide. What should beitsheight
tohold 4.5 litresof water?

2
)
===

What we have discussed

fi S e
L= R

1. Ifl, b, harethedimensonsof cuboid, then:
(i) itslateral surfaceareais 2h (|l + b)

(i) itstotal surfaceareais?2 (Ib + bh + hl)
Lateral Surfaceareaof acube is 4a°
Total Surfaceareaof acubeis 6a°
Volumeof acuboidis | xbxh

Volumeof acubeis sidex sidex side=a®

o g k~ w N

1cm® = 1ml

1000 cm®

1m® = 1000000 cm®= 10001
1Kl (kilolitre)

11

_ Free Distribution by T.S. Government 2018-19 _

| ® |



Chapter 1 5

Playing with Numbers

15.0 Introduction

Imagine ... onemorning you wake up in astrangeworld - aworld
without numbers, how would your day go ?
Youwill seeno calendar totell you which day of themonth itis...
You will not beableto call upyour friendsto say thanks, if thereare
no telephone numbers! And yes! You will get tired of strangers
knocking your door, since no house numbers!
Thesearejust few examples! Think of the other waysin which your
lifewill gofor achangeinaworld without numbers!
Youareright. Youwill get latefor your school and missout yoursfavourite cartoons/serids, if

@& therewould be no clocks. And yes, no cricket, no foot ball, without numbers. @
So, it seemsthat it isnot agood ideato bethere without numbers. 1f wewishto find the cost of
somearticle or if want to distribute something equally among your friends, how will you do?
Canyou guesswhich of these arefundamental operations ?All these fundamental operations
involvenumbers, divishility rules. Thedivishility ruleshelp ustofind whether thegiven number
isdivisibile by another number or not without doing division. Let us play with numbersusing
somefundamental operationsand divisibility rules.

15.1 Divisibility Rules

Take somenumbers and check themwhich aredivisbleby 2, which aredivisbleby 3and soon
till 7.

Whenanumber ‘a dividesanumber ‘b’ completely,wesay ‘b’ isdivisbleby ‘a'.

Inthischapter wewill learn about divisibility of numbersand|ogic behind them. First recall about
placevaueandfactors.

15.1.1 Placevalueof adigit :
Let ustake anumber 645 and expand it. 645=600+40+5=6 x 100+ 4 x10+5 x1

In the given number, the place value of 6 is 600 and the place value of 4is40. There are 6
hundreds, 4 tensand 5 ones in 645.
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Do this:

Writethe place value of numbersunderlined?

() 20879 (i) 10344 (iii) 98725

15.1.2 Expanded form of numbers:

Weknow how towriteanumber inexpanded form .At thesametime, wearefamiliar with how
to expressanumber in expanded form by using powersof ten.

For example
Standard notation Expanded form
_ — _ 1 0
68=60+8 = (10x6)+8 = (10" x6)+ (10" x 8) ke
72=70+2 = (10x7)+2 = (A0'x7)+(10°x2) |10°=1

Let usconsider atwodigit number 10a+b having‘a and ‘b’ respectively astensand units
digitsusing the above notations, the number can bewritten as (10x a) + b= (10*xa) + (1xb). @
(Where az0)

L et usnow consider anumber 658 , athree digit number, it can bewritten as
Standard notation Expanded form
658=600+50+8 =100 x 6+10%x 5+1x 8 = 10°x 6+10' x 5+1x 8

Similarly 759=700+ 50 + 9 = 100X 7 + 105+ 1x9 107 X7 + 10*x5 + 1x9

In general athree digit number made up of digits a, b, and ciswritten as 10%a+ 10 + ¢
=100x a+ 10x b+c= 100a+ 10b + c, (where a # 0).

We canwritea number in such expanded form as
3456=3000+400+50+6 =1000% 3+100%x4+10%x5+6
= 10°x 3+10°x 4+10' x 5+ 6

Similarly afour digit number made up of digitsa, b, cand d can bewritten as
1000a + 100b + 10c + d = 1000 x a+ 100 xb + 10 x ¢ + d (where a# 0)
= 10% +10% + 10t c+ d.
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Do These:

1.  Wiritethefollowing numbersinexpanded form

(i) 65 (i) 74 (iii) 153 (iv) 612
2. Writethefollowingin standard notation

(i) 10x9+4 (ii))100 x 7+10 x 4+3
3. Fllintheblanks

() 100x3+10x __ +7= 357

@[i) 100x4+10x5+1=

@) 100x  +10x3+ 7 = 737

vy 100x _ +10xqg+r=pgr

(V) 100xx+10xy+z =

15.1.3 Factorsand Multiplesof numbers: 36=1 x 36

® ®
What arethe factorsof 36 ? =2x18
Thefactorsof 36 are 1, 2, 3, 4, 6, 9, 12, 18, 36. =3x 12

Whichisthebiggest factor of 36 ?

We say every factor islessthan or equa to the given number .
Greatest factor of anon-zero number isthe number it self. =6x6

Therefore, every number isafactor of itself. And*1’ isafactor of al numbers.
7x1=7,9%x1=09,

If anatural number other than* 1’ has nofactors except 1 anditself , what do you say about
such numbers? Those numbersareprimenumbers.

Ex:2,3,5 7, 11, 13,... etc.

Oneinteresting setsof numbers 23,4567, 89 are primesand made with consecutivedigits.
Check whether 191, 911, 199, 919, 991 are primes or not?

=4x9

The number 82818079787776757473727170696867666564636261605958575655545
352 515049484746454443424140393837363534333231302928272625242322212
01918 1716151413121110987654321 iswritten by starting at 82 and writing backwards
to 1 and seethat it isaprime number.
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Factorize 148into primefactors.
148=2x 74 =2 x 2 x 37 =2% x 37 148

Number of factorsof 148isproduct of (Exponentsof factors+ 1)
of primefactors

i.e.(2+1) x (1+1)=3%x2=6
Thoseare 1, 2, 4, 37, 74, 148.

N
w
by

If anumber can bewritten as product of primesi.e. N =22 x 3° x5°¢ .
Number of factorsof Nis(a+ 1) (b+1)(c+1)...

What arethefirst 5multiplesof 67?

6x1=6, 6x2=12, 6x3=18 6%x4=24, 6x5=30
6,12, 18,24,30 arefirst fivemultiplesof 6.

How many multiplescanwewrite?infinitemultiples.

We say number of multiplesof agiven number isinfinite.

Do These: ®

1.  Writeadl thefactorsof thefollowing numbers:
(a) 24 (b) 15 (c) 21 (d) 27
(e 12 (f) 20 (g) 18 (h) 23 (i) 36
2. Writefirg fivemultiplesof given numbers
@5 (b) 8 (© 9
3. Factorizethefollowing numbersinto primefactors.
(@ 72 (b) 158  (c) 243

15.1.4 Divisibility by 10:

Takethemultiplesof 10: 10, 20, 30, 40, 50, 60, ............. etc
Inall thesenumbers theunit'sdigitis ‘0’

Doyou say any multipleof 10will haveunit digit aszero? yes,
Thereforeif theunit digit of anumberis‘ 0’ thenitisdivisbleby 10.
Let ussee thelogic behindthisrule.
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If wetake athree digit number where ‘& isinhundred'splace, ‘b’ is inten’'splaceand‘c’ is
inunit’'splace canbewrittenas 100a+10b+c = 10(10a+b)+c

10(10a+ b) ismultipleof 10. If ‘¢’ isamultipleof 10 then the given number will bedivisible
by 10. Itispossibleonly if c=0.

Do These:

1.  Check whether thefollowing given numbersaredivisibleby 10 or not ?

(8)3860  (b) 234 (c) 1200  (d) 10® (e)10 +280+20
2. Check whether thegiven numbersaredivisibleby 10 or not ?
(@ 10° (b 2©° (c) 103+ 10!
Try This:
1. Inthedivison56Z + 10leavesremainder 6, what might bethevalue
of Z
® ®

15.1.5 Divisbility by 5:

Takethemultiplesof 5. Thoseare 5,10,15, 20,25,30,35,40,45,50,............. etc
Inthese numbers theunit'sdigitis ‘O’ or ‘5’

If theunitsdigitof anumberis*0 or ‘5 thenitisdivisbleby 5.

Let ussee thelogic behindthisrule.

If wetake athree digit number 100a+ 10b+c where‘a isinhundred’splace, bis inten’'s
placeand cisinunit'splace, it can bewrittenas 100a+ 10b+c=5(20a+ 2b) + ¢

5(20a+ 2b) ismultipleof 5.
Thegiven number isdivisibleby 5, only if theunit’sdigit c=0or5

Do This:

1.  Check whether thegiven numbersaredivisibleby 5or not ?

(@ 205  (b) 4560 () 402 (d) 105 (&) 235785
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If 34A isdivisibleby 5, what might bethevaueof A?
Inthegiven number theunit digitAis, either Oor 5thenonlyitisdivisibleby 5.
HenceA=0or5.

2 | Try These:

1. If 4B+5 leavesremainder 1, what might bethevalueof B
2. If 76C+5leavesremainder 2, what might bethevalueof C

3. “Ifanumberisdivisbleby 10, itisasodivisbleby 5.” Isthe statement
true? Givereasons.

4. “Ifanumberisdivisbleby5, itis dsodivisbleby 10.” Isthestaternent
istrueor false? Givereasons.

15.1.6 Divisibility by 2:

Takethemultiplesof 2: i.e 2,4,6,8,10,12, 14, 16,18, 20, ............. etc
Inthese numbers theunit'sdigit endswith 0,2,4,6, 8.
® g ®

If theunitdigitis Oor2or4or6or8(evennumber) thenitisdivisbleby 2. Otherwiseit will
not divisibleby 2.

Let usseethelogicbehind thisrule.

If wetakeathree digit number 100 x a+10 x b+c where ainhundred’splace, bis inten’s
placeand cisinunit'splace, thenit can bewrittenas 100a+ 10b+c=2(50a+ 5b) + ¢

2(50a+ 5b) ismultipleof 2. If thegiven number isdivisbleby 2, itispossibleonly if theunit's
digit c=0or 2o0r 4 or 6 or 8 ( even number)

Think, Discussand Write

RO

1. Findthedigitintheunitsplaceof anumberifitisdividedby 5and 2 Ieavesther-ér';)ei-nders
3and 1 respectively.
Example 1: Writethe number of factorsof 60 and verify by listing the 60
factors
Solution: 60 can bewritten asproduct of primefactorsas 22 x 3L x5t | 2 '/30\‘
00 Number of factorsare (2+ 1) (1+1) (1+1) 2 15
=3%x2x%x2=12 v\
Thefactorsare 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60 CE
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Exercise- 15.1

1.  Usngdivishility rules, find which of thefollowing numbersaredivisbleby 2,5,10 ( say
yes or no) inthegiventable. What do you observe ?

Number Divisible by 2 Divisbleby 5 Divisible by 10

524 YES NO NO

1200

535

836

780

3005

4820

48630
2. Udngdivighility tests, determinewhich of thefollowing numbersaredivisibleby 2

® (@ 2144 (b) 1258 (c) 4336 (d) 633 (e) 1352 ®
3. Usgngdivighility tests, determinewhich of thefollowing numbersaredivisbleby 5
(8 438750 (b) 179015  (c) 125 (d) 639210  (e) 17852

4.  Usingdivighility tests, determinewhich of thefollowing numbersaredivisibleby 10:
(8 54450  (b) 10800 (c) 7138965 (d) 7016930 (e) 10101010
5. Writethenumber of factorsof thefollowing?
@ 18 (b) 24 (c) 45 (d) 90 (e) 105
6.  Writeany 5numberswhicharedivisibleby 2, 5and 10.

7. Anumber 34A isexactly divisibleby 2 and leavesa remainder 1, when divided by 5,
findA.

15.1.7 Divisibility by 3and 9:

Consider thenumber 378, it can bewritten as 378 = 300+70+8
=100x3+10x7+8
Here*3' can’'t betaken out asacommon factor . =(99+1)3+(9+1)7+8
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So |et us reorganise the sequence as 378

9 x3+9x7+(3+7+8)
P9x3+3x3x7+(3+7+8)
3(99+21)+(3+7+8)

3(99 + 21) isamultiple of 3. Therefore the given number is divisible by 3 only when
(3+7+8)sumof digits isamultipleof 3.

For divisibility of 9:

300+70+8

100 x 3+10x 7+8
(99+1)3+(9+1)7+8
9Yx3+9x7+((3+7+8)
9(11x3+1x7)+(3+7+8)
9(33+7)+(3+7+8)

378 can bewritten as 378

9(33+7) is multipleof 9. if thegiven number isdivisible by 9, then(3+ 7+ 8) ,sumof digits
isamultipleof 9.

® Letusexplainthisrule: ®

If wetake athree digitnumber 100a+10b+c where ‘a isinhundred’splace , ‘b’ isinten’s

placeand’c isinunit’splace.

100a+10b+c=(99+1)a+(9+1)+c=99+ 9 +(a+b+c)
=9(11la+b)+(a+b+c) — sumof givendigits

9(11a+b) multiple of 3and 9 .Thegiven numberisdivisbleby 3or 9, only if thesum of the
digits(a+b+c)ismultipleof 3or 9respectively or (a+b+c) isdivisibly by 3or 9.
Isthisdivisibility ruleapplicablefor the numbershaving morethan 3-digits? Check by taking
5-digitsand 6-digitsnumbers.

You havenoticed that divisibility of anumber by 2,5 and 10isdecided by the nature of thedigit
inunit place, but divisibility by 3and 9 dependsupon other digitsalso.

Do This:

1.  Checkwhether thegiven numberswhichare divisibleby 3or 9or by both?
(a) 3663 (b) 186 (c) 342 (d) 18871
(e) 120 (f) 3789 (g) 4542 (h) 5779782
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Example2: 24P leavesremainder 1if itisdivided by 3andleavesremainder 2if itisdivided
by 5. Find thevalue of P.

Solution': If 24 Pisdivided by 5 andleavesremainder 2, then Piseither 2or 7.

If P=2thegiven number whendivided by 3leavesremainder 2. If P=7,the
given number when divided by 3, leavesremainder 1. HenceP=7.

Exercise -15.2

If 345A 7isdivisbleby 3,supply themissingdigitinplaceof ‘A’.
If 2791A ,isdivisbleby 9, supply themissingdigitinplaceof ‘A’.
Writesome numberswhich aredivisibleby 2,3,5,9and 10 aso.
2A8 isanumber divisbleby 2, what might bethevalueof A?
50B isanumber divisibleby 5, what might bethevaueof B ?
2Pisanumber whichisdivisibleby 2 and 3, what isthevalue of P

547 leavesremainder 2 whendivided by 5, andleavesremainder 1 whendivided by 3,
what isthevalueof Z ?

@ 8. 27Qleavesremainder 3whendivided by 5 and leavesremainder 1 when divided by 2, @
what istheremainder whenitisdivided by 37?

N o o A~ wWw DN PR

15.1.8 Divisbility by 6 :

Consider amultipleof 6, say 24.

Obvioudy itisdivisbleby 6.

Is24 divisibleby thefactorsof 6,i.e2and3?
Unitsplaceof 24is4, soitisdivisibleby 2.

Sum of digitsof 24is2+4=6whichisdivisibleby 3a so.
Now check thiswith some other multipleof 6.

Now we can concludethat any number divisibleby 6isasodivisbleby thefactorsof 6.i.e2
and 3.

Let uscheck the converse of the statement.

If anumber isdivisibleby 2then 2isitsprimefactor. If itisdivisibleby 3then 3isitsprime
factor.
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Soif thenumber isdivisbleby 2 and 3, then 2 and 3 becomeitsprimefactors, then their product
2x 3=6Iisasoafactor of that number.

In other wordsif anumber isdivisibleby 6, it hasto bedivisibleby 2 and 3.

Do These:

1.  Check whether thegiven numbersaredivisibleby 6 or not ?

(@ 1632  (b) 456 (c) 1008 (d) 789 (e) 369 (f) 258
2. Check whether thegiven numbersaredivisibleby 6 or not ?

(@) 458+676 (b) 6° (€ 6°+6° (d) 2°x 3

15.1.9 Divisbility by 4and 8:

(@ Takeafour digit number say 1000a+ 100b + 10c + d = 4(250a + 25b) + (10c + d).
4(250a+ 25b) isamultiple of 4. The given number isdivisible by 4, only if 10c+d is
divisbleby 4.
Inagiven number if the number formed by last two digitsisdivisibleby 4 or last two digitsare
® ‘0’ thenthat number isdivisibleby 4. ®

Takeanumber having morethan 4 digitsand writein expanded form. Canwewritethe number
other than unit digit and ten’sdigit asmultipleof 4?

Check for anumber having morethan 4 digits, divisibility of 4 dependsuponitslast two digitsor
not.
(b) Takeafour digit number 1000 x a + 100 x b+ 10 x c+d
= 1000a + 100b +10c + d = 8(1254) + (100b + 10c + d)
8(125a) isalways divisible by 8. So the given number isdivisible by 8 only when
(100b+10c+d) isdivisibly by 8.
Inagiven number if thenumber formedwithitslast 3digitsaredivisbleby 8or last 3digitsare
‘0’'sthenthat number isdivisibleby 8.
Takeanumber having morethan 4 digitsand writethe number in expanded form. Canwewrite
thenumber other than unit’sdigit ten’sdigit and hundred’sdigit asmultipleof 8.
Check for anumber having morethan 4 digits, divisbility of 8isdependsuponitslast threedigits
or not.

Canyou arrangethedigits 1, 2, 3,4, 5, 6, 7, 8, 9in an order so that the number formed by
firsttwodigitsisdivisibleby 2, thenumber formed by first threedigitsisdivisibleby 3, the
number formed by first four digitsisdivisibleby 4 and so on upto ninedigits?

Solution : Theorder 123654987 |ooks promising check and verify.
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Example3: Check whether 6582isdivisibleby 47

Solution: Thenumber formed by last two digitsis82, isnot divisbleby 4. Hencethegiven
number isnot divisibleby 4.

Example4:  Check whether 28765432 isdivisibleby 87

Solution': The number formed by last three digitsis432 isdivisible by 8, henceitis
divisbleby 8.

If anumber isdivisbleby 8, thenitisdivisbleby 4 aso. Canyou say if anumber divisbleby 4
isitdivisbleby 8?All multiplesof 8aredivisbleby 4, but al multiplesof 4 may not bedivisble
by 8.

Do This

1.  Check whether thegiven numbersaredivisibleby 4 or 8 or by both4 and 87
() 464 (b) 782 (c) 3688 (d) 100
(6) 1000  (f) 387856 (g) 4* (h) 8

. | TryThis: @

1.  Check whether thegiven numbersaredivisibleby 4 or 8 or by both 4
and 8 ?

(@ 4°x 8> (b) 10° (c) 10°+10*+10° (d) 4°+4%+41-2?

15.1.10 Divisbility by 7:

Take a threedigit number 100 x a+ 10 % b+ ¢ can bewritten as
100a+10b+c =98a+ 7b+ (2a+3b+c)
Here7isnot acommon factor , let usrewriteit inaway that 7 becomesacommon factor.
=7(14a+Db) + (2a+3b+ ()
7(14a+b) ismultipleof ‘7. Thegiven numberisdivisibleby 7 only when(2a+3b+c) is
divisbleby 7.
Example5: Check whether 364 isdivisibleby 7 or not ?
Solution': Here a=3,b=6,c=4,(2a+3b+c)=2x3+3x6+4
=6+18+4=28(isdivisbleby 7)
Hence, thegiven number isdivisbleby * 7’
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Do This:

1.  Check whether thegiven numbersaredivisbleby 77
(@ 322 (b) 588 (c) 952 (d) 553 (e) 448

| TryThese:

1 Takeafour digit general number , makethedivighility rulefor* 7’
2. Check your rulewiththenumber 3192 whichisamulltipleof 7.

15.1.11 Divisbility by 11 :

Takeab digit number 10000a+ 1000b + 100c + 10d + e

Here 11 can't betaken out asacommon factor. So let usreorgani sethe expansion as
= (9999 + 1) a+ (1001-1) b+ (99 + 1) c + (11-1) d + e
=9999a+ 1001 b+99c+ 1ld+a-b+c—-d+e

® =11(909a+91b+9c+d) + (a+c+e)—(b+d) ®
11 (909a+ 91b + 9c + d) isalwaysdivisible by 11.

Sothegivennumber isdivisibleby 11 onlyif (a+c+e)—(b+d)isdivisbleby 11.

i.e (@a+c+e)—(b+d)isamultipleof 11 or equal to zero.

If thedifference between the sum of digits inodd places(a+ ¢+ €) and sumof digitsineven
places (b + d) of anumber isamultipleof 11or equa to zero, thenthegiven numberisdivishble
by 11.

Observethefollowingtable

Number Sumof thedigits at Sumof thedigitsat Difference
odd places (fromthel eft) even places(fromtheleft)

308 3+8=11 0 11 -0=11

1331 1+3=4 3+1=4 4 -4=0

61809 6+8+9=23 1+0=1 23-1=22

We observe that in each case the difference is either O or divisible by 11. Hence all these
numbersaredivisibleby 11.
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For the number 5081, the difference of the digits of odd places and even places is
(5+8)—(0+1)=12whichisnotdivisbleby 11. Thereforethe number 5081 isnot divisible
by 11.

Do This:

1.  Check whether thegiven numbersaredivisbleby 11.
(i) 4867216  (ii) 12221 (iii) 100001

Consider a3digit number 123.

Writeit two timesto make anumber as 123123.

Now what isthe sum of digitsin odd placesfromleft?1+3+2=6

What isthe sum of digitsin even placesfromtheright?

2+1+3=6

what isthe difference between these sums? Zero. Hence 123123 s divisibleby 11.

Takeany 3digitsnumber and makeanumber by writingittwotimes. Itisexactly divisibleby 11.

Try These:

1. Verify whether 789789isdivisibleby 11 or not.
2. Verify whether 348348348348 isdivisibleby 11 or not?

3. Takeanevenpaindromei.e. 135531 check whether thisnumber is
divisbleby 11 or not?

4.  Verify whether 1234321 isdivisbleby 11 or not?

Exercise- 15.3

1.  Check whether thegiven numbersaredivisibleby ‘6’ or not ?
(@) 273432  (b) 100533 (c) 784076 (d) 24684

2. Check whether thegiven numbersaredivisibleby ‘4’ or not ?
(8 3024(b) 1000 (c) 412 (d) 56240

3. Check whether thegiven numbersaredivisibleby ‘8 or not ?
(a) 4808(b) 1324 (c) 1000 (d) 76728
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Check whether thegiven numbersaredivisibleby * 7’ or not ?
(@ 427 (b) 3514 (c) 861 (d) 4676

Check whether the given numbersaredivisibleby ’ 11" or not ?

(a) 786764 (b) 536393 () 110011  (d) 1210121
(e) 758043 (f) 8338472 (g) 54678 (h) 13431
(i) 423423 (j) 168861

If anumberisdivisbleby ‘8, thenitasodivisbleby ‘4’ dso. Explain?

A 3-digit number 4A 3 isadded to another 3-digit number 984 to give four digit number
13B7,whichisdivisbleby 11. Find (A + B).

15.2 Some More Divisbility Rules

@

(b)

©

L et usobserveafew morerulesabout thedivisibility of numbers.
Consider a factor of 24 , say 12.
Factorsof 12 are 1,2,3,4,6,12

Let uscheck whether 24 isdivisbleby 2,3,4,6 wecan say that 24 isdivisbleby dl factors
of 12.

So, if anumber ‘& isdivisibleby another number ‘b’, then itis
divisibleby each of thefactorsof that number ‘b'’.

&

Consider thenumber 80. Itisdivisbleby 4and 5. Itisasodivisbleby 4 x 5=20, where
4 and 5 are co primesto each other. ( have no common factorsfor 4 and 5)

Similarly, 60isdivisibleby 3 and 5which have no common factorseach other 60isalso
divisbleby 3x5=15.

If*a and ‘b’ haveno common factors (other than unity), the
number divisibleby ‘a and‘b’ is dsodivisble by ax b

(Check theproperty if ‘a and ‘b’ arenot co-primes).
Take two numbers 16 and 20. These numbers are both divisible by 4. The number
16+20=36isasodivisibleby 4.

Try thisfor other common divisorsof 16 and 20.

Check thisfor any other pairsof numbers.
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If two given numbersaredivisbleby anumber, then their sumis
asodivisbleby that number.

(d) Taketwonumbers35and 20. Thesenumbersareboth divisibleby 5. Istheir difference
35—-20=154dsodivisbleby 5?Try thisfor other pairsof numbersa so.

If two given numbersaredivisbleby anumber, thentheir difference
isasodivighleby that number.

Do These:

1.  Takedifferent pairs of numbersand check the abovefour rules for given
number

2. 144isdivisbleby 12. Isitdivisbleby thefactorsof 12 ?verify .
3. Check whether 22+ 2*+ 2% isdivisibleby 2 ?Explain
4.  Checkwhether 3° - 3isdivisibleby 3 ?Explain

Consider anumber, product of three consecutivenumbersi.e. 4x5x6=120. Thisisdivisble
by 3. Becausein these consecutive numbersone number ismultipleof 3. Similarly if wetake
product of any three consecutive numbers among those one number ismultiple of 3. Hence
product of three consecutiveisawaysdivisibleby 3.

W o | Try This:

1 Check whether 1576 x 1577 x 1578isdivisibleby 3 or not.

Divisibility Ruleof 7 for larger numbers

Wediscussed thedivisibility of 7 for 3-digit numbers. 1f the number of digitsof anumber are
morethan 3wemakeit asmpletofind divishbility of 7.

Check anumber 7538876849 isdivisibleby 7 or not.

Step1l: Makethenumber into groupsof 3-digitseachfromright to left. If theleft most
groupislessthan 3digitstakeit asgroup.

7|538 876|849 |
DC B A
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Step2: Addthegroupsinalternateplacesi.e. A+ CandB +D.

849 876
+ 538 + 7
1387 883

Step 3:  Subtract 883 from 1387 and check thedivisibility ruleof 7 for theresultant 3 digit
number asprevioudy learnt

1387
- 883

504 By divighility ruleof 7weknow that 504 isdivisibleby 7.
Hencethegiven number isdivisbleby 7.

Try This:
294 1.  Check theabove method applicablefor thedivisbility of 11 by taking
10-digit number.
@ ®

By using thedivisibility rules, we can guessthe missing digit in the given number. Supposea
number 84763A9isdivisibleby 3, wecan guessthevauefor sum of digitsis

8+4+7+6+3+A+9=37+A. Todivisibleby 3, A hasvaueseither 2 or 5or 8.

Exercise- 154

1.  Checkwhether 25110isdivisibleby 45.
2.  Check whether 61479isdivisibleby 81.

3. Check whether 864 isdivisbleby 367 Verify whether 864 isdivishbleby al thefactorsof
367?

4.  Check whether 756isdivisibleby 427 Verify whether 756isdivisibleby all thefactorsof
427

5. Check whether 2156 isdivisible by 11 and 7? Verify whether 2156 isdivisible by
product of 11and 7 ?

6.  Checkwhether 1435isdivisible by 5and 7?Verify if 1435 isdivisibleby the product of
5and7?
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7.  Check whether 456 and 618 are divisibleby 6?Also check whether 6 dividesthe sum of
456 and 618 ?

8.  Check whether 876 and 345 are divisible by 3? Also check whether 3 divides the
differenceof 876 and 3457

9.  Check whether 22+23+2%isdivisibleby 2or4 or by both2and 4 ?
10. Check whether 32?isdivisibleby 4 or 8 or by both 4 and 8 ?
11. IfA679Bisa5-digit numberisdivisbleby 72find*A and ‘B’ ?

15.3 Puzzles based on divisbility rules:

Rajuand Sudhaare playing with numbers. Their conversationisasfollows:
Sudhasaid, let meask you aquestion.
Sudha: Choosea2- digit number
Rgu: Ok. I choose. (Hechoose75)
@ Sudha: Reversethedigits(to get anew number)

Rau: Ok.
Sudha: Addthis tothe number you choosen
Rau: Ok. (Idid)
Sudha: Now divideyour answer with 11, you will get theremainder zero.
Rgu:  Yes. but how doyouknow ?

Canyou think why thishappens?
Now let usunderstand thelogic behind the Sudha'strick

Suppose Raju choosesthenumber 10a+ b (suchthat “a’ isadigitintensplaceand “b” isadigit
inunitsplaceand a # 0) canbewrittenas 10 x a+ b= 10a+band onreversing thedigits
he getsthe number 10b + a. When he adds the two numbershe gets (10a+b) + (10b+ a) =
1la+ 11b=11(a+b)

Thesumisawaysmultiple of 11. Observethat if shedividesthesumby 11, thequotientis
(a+b), whichisexactly thesum of digits aand b of chosen number.

You may check the same by taking any other two digit number .
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Do These:

1.  Checkthe resultif thenumberschosenwere
(i) 37 (i) 60 (iii) 18 (iv) 89

2. In acricket team there are 11 players. The selection board purchased
10x +y T-Shirtsto players. They again purchased ‘ 10y + x T-Shirtsand
total T-Shirtsweredistributedto playersequally. How many T-Shirtswill be
|eft over after they distrubuted equally to 11 players?

How many each onewill get?

Think, Discussand Write:

Do This:

1. Inabasket there are ‘10a+ b fruits. (a #0 and a> b). Among them @
‘10b+ a'fruitsarerotten. Theremaining fruitsdistributed to 9 persons equdly.
How many fruitsareleft over after equa distribution? How many fruits would
eachchildget ?

15.4 Fun with 3- Digit Numbers:

Sudha: Now think of a3- digit number.
Rgu: Ok. (hechooses 157)

Sudha: Reversethedigits and subtract smaller number fromthe
larger number

Rgu: Ok.

Sudha: Divideyour answer with9or 11. | am suretherewill be
no remainder .

Rgu: Yes. How wouldyouknow ?
Right ! How does Sudhaknow ?

We can derive thelogictheway wedid for the 3-digit number 100a+ 10b+ c.
By reversing thedigitssheget 100c+ 10b+a.
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If (a> c) difference between the numbersis(100a+ 10b + ¢) - (100c + 10b + a)
=99 —-99c =99(a-c) =9x11x(a—cC)

If (c > @) difference between the numbersis (100c + 10b + a) — (100a+ 10b + )
= 99c—-99a=99(c—a) =9x11x(c—a)

Andif a=c,thenthedifference is‘0’

In each casetheresultisamultiple of 99. Therefore, itisdivisible by both 9 and 11, and the
guotientis (a—c) or (c—a).

Do This:

1 Check intheaboveactivity with thefollowing numbers?
(i) 657 (i) 473 (i) 167 (iv) 135

TryThis:

Takeathreedigit number and makethe new numbersby replacingitsdigitsas
(ABC,BCA, CAB). Now add thesethree numbers. For what numbersthe
sum of thesethreenumbersisdivisible?

15.5 Puzzles with missing digits

We can a so have some puzzlesin which we have aphabet in place of digits inan arithmetic sum
and thetask isto find out which alphabet representswhich digit . let us do some problems of
additionand multiplication.

Thethree conditionsfor thepuzzles.

1. Eachletter of thepuzzlemust stand for just onedigit . Each digit must berepresented by
just oneletter.

2. Thedigit with highest place value of the number can not bezero.

3. Thepuzzlemust haveonly oneanswer.

Example6: Find Aintheaddition 17A
+ 2A4

407
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Solution: By observation A+4=7. or 100+ 70 +A
Hence A=3 200+ 10A +4

173 + 234 =407 300 + 70+ 11A + 4 = 407

11A = 33

A= 3
Example7: Find MandY intheaddition Y+Y+Y=MY
Solution: Y+Y+Y =MY
3Y =10M +Y
2Y =10M

Y
M= 5 (i.,e.Yisdivisbleby 5. HenceY =0or 5)

Fromabove, if Y=0,Y+Y+Y=0+0+0=0, M=0
if Y=5Y+Y+Y=5+5+5=15 MY =15 Hence M=1,Y =5
Example8: InA2-15 = 5A, A2and5A aretwodigit numbers, thenfind A

Solution: 2-5=aispossible or (10A +2)-(10+5) =50+A

when 12-5=7, 10A -13 =50+A
Therefore A=7 9A =063
A =7

Example9: In5A1-23A =325, 5A1and 23A arethreedigit numbers, thenfind A

Solution: 1-A =5 ? or (500 + 10A +1) - (200 + 30 +A) =325
i.e. 11-A=5, 501-230+10A-A =325
Therefore A=6 271+9A =325
271+ 9A =325
271-271+9A =325-271
%A =54
A =6
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Example10: In1A x A=9A, 1A and 9A aretwo digit numbers. Find A

Solution': ForA xA=A or (10+A)A = (90+A)
Fromsquaretables1,5,6  10A +A? = 90+A
1x1=1, A%+9A-90 = 0

= 9) (9)° (9)°
5E (Y (Y
_ 2 2 2
6X%6 = 36, 9\ 81
if A=6, (A+Ej —Z—QO =0
16%6 =96 ,
[A+gj :ﬂ'
4
A+g:£L
2 2
A=E=6
2

Examplell: InBA x B3=57A. BA, B3aretwodigit numbersand 57A isa3 digit number.
ThenfindAandB.

Solution: Inthisexamplewe estimate the val ue of digitsfrom multiplication tablesby trial
and error method. Inone'splace A x 3=A. ForA=0or 5, the unit digit of
product becomessamedigit. HenceA iseither O or 5. If wetake 1 at tensplace
then, to the utmost value of two digit number is 19. The product could be
19x19=361. Whichislessthan 500. Further if wetake 3 at tensplacethenthe
atleast va ue of both two digit number will be 30x30 =900 whichisgreater than

500. So, it will be 2 at tens place. Then 20x23 = 460 or 25x23 = 575.
Hence, therequired answer is25x23 = 575.

Do These:

1. If 21358ABisdivisbleby 99, find thevauesof A and B
2.  Findthevaueof A and B of thenumber 4AB8 (A, B aredigits) whichis

divisibleby 2,3,4,6,8 and 9.
Example12: Findthevaueof thelettersinthegivenmultiplication A B
x5
CAB
Solution: If wetake B=0orl1or5 then0x5=0,1x5=55x5=25

If B=0,then A0 x5=CAO
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then if wetakeA =5, then 50 x 5=250
0 CAB=250.

2 ., |Try These:

1. If YEx ME = TTT findthenumerica valueof Y+E+M +T
[Hint: TTT =100T + 10T + T =T(111) = T(37 x 3)]
2. If costof 88articlesis A733B . findthe valueof A and B

Exercise -15.5
1. Findthemissing digits inthefollowing additions.
@ 111 (M 222 © AAA (d 2222 (e BB
+ A + 8 + 7 + 99 + 6
+ 77 + BB + AA + 9 AAA
197 285 373 AAA 461
299A -
2. Findthevaueof Ainthefollowin
® ° ®
@ 7A-16=A9 (b)107-A9= 1A (c) A36—-1A4= 742
3. Findthenumerical valueof thelettersgiven below-
@  [p] (b)
x 3 x 6
F|[D][E] CllG|H
4. Replacetheletterswith appropriatedigits
(& 73K + 8 =9L (b) IMN +3=MN
5. If ABB x 999 =ABC123 (whereA, B, C aredigits) find thevaluesof A, B, C.

15.6 Finding of divisibility by taking remainders of place values

Inthismethod wetake remaindersby dividing the place val ues, with given number.

If wedividethe placevaluesof anumber by 7, we get theremaindersas
1000 +7  (Remainder 6. Thiscanbetakenas6—-7=-1)
100+7  (Remander2)
10+7  (Remander3)
1+7 (Remainder 1)
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Placevaue 108 10" | 10% 10°| 10*| 10%| 210%| 10% | 20°
Remainders 3 2 1 1-2|-3| -1|2 3 1
divideby 7

Supposeto check whether 562499 isdivisibleby 7 or not.
Digjts 5 6 2 4 9 9
Placevaues 5x10° | 6x10% | 2x10° | 4x10% |9x10* | 9% 10°
Remainders
divided by 7 5x(=2) | 6%x(-3) [ 2x(-1) | 4x2 | 9x3 | 9x1

Sum of product of facevaluesand remaindersof placevaluesis

-10-18-2+8+ 27 +9=-30 + 44 = 14(divisible by 7)
Hence 562499 isdivisibleby 7.

Do These:

! 1. By usingtheabove method check whether 7810364 isdivisibleby 4 or not.
® 2. Byusingtheabove method check whether 963451 isdivisibleby 6 or not. ®

15.7 Somemorepuzzleson divisibility rules:

Example13: Isevery even number of palindromeisdivisbleby’ 11’ ?
Solution: Let ustake an even number of palindromei.e. 12344321. Thesum of digitsin

odd placesis1+3+4+2. Sumof digitsinevenplaces2+4+ 3+ 1. Their
differenceis0. Hence, itisdivisbleby 11.

Examplel4: Is 10'%%-1 divisible by both 9and 11?

Solution: Let uswrite 101°%-1 25999 .... 999 (1000times). Thedigitsinall placesare9.
Hence, itisdivisibleby 9. And thereare 1000 digits. Sum of digitsin odd places
and sumdigitseven placesaresame. Their differenceisO. Hence, itisdivisible
by 11.

Think, Discussand Write:

1. Canweconclude 10°-1isdivisibleby both 9 and 11?7 Explain.
2. 1s10°™-1jisdivisibleby 11 or not. Explain.
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Example15: Takeany twodigit number threetimes to makea 6-digit number. Is it divisble
by 37?

Solution: Let ustakea2-digit number 47. Writethreetimesto make 6-digit number i.e.
474747,

474747 canbewritten as 47(10101). 10101 isdivisibleby 3. Because sum of
itsdigitis1+1+1=23. Hence474747isdivisibleby 3.

Example16: Takeany threedigit number and writeit two timesto make a6-digit number.
Verify whetheritis divisbleby both 7 and 11.

Solution: Let ustakea3-digit number 345. Writeit two timesto get 6-digit number i.e.
345345.

345345 can be written as 345345 = 345000 + 345 =345 (1000 + 1)
= 345 (1001)
=345 (7x11x 13)
Hence 345345isdivisibleby 7, 11 and 13 al so.

2 .. | TryThis: ®

1.  Check whether 456456456456 isdivisibleby 7, 11 and 13?

Examplel7: Takeathreedigit numberinwhichall digitsaresame. Dividethe number with
reduced number. What do you notice?

Solution: Consider 444. Reduced number of 444is4+4+4=12
Now divide 444 by 12, 444 +12 =37 . Do the processwith 333, 666,€tc.
You will besupposed thequotientis37 for all the numbers.

Example 18: 1s23+33 isdivisibleby (2 + 3) or not?

Solution: We know that a° +b® = (a+ b) (&% — ab + b?).
S02°+3%3=(2+3) (22-2 x 3+39). Itismultiple of (2 + 3).
Hence2® + 33isdivisibleby (2 + 3).

Think, Discussand Write:

1. Verify & +b’isdivisble by (a+ b) by taking different natural numbersfor ‘a and‘b’?

2. Canweconclude (2™ + b®™1) isdivisibleby (a+b)?
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15.8 Finding Sum of Consecutivenumbers:

We can find the sum of consecutive numbersfrom 1 to 100 without adding.
1+2+3+...+50+51+.....+ 98 + 99 + 100
=(1+100) +(2+99) + (3+98) ........ (50 + 51)

=101+ 101+ 101+ ........eeeeees 50 pairs are there. = 50 x 101 = 5050
. . 100x101
Thiscan bewritten as 5, - 5050.
What isthe sum of first 48 natural numbers?What do you observe ?
n(n+1)

What isthesum of first ‘n’ natural numbers?Itis (verify)

2

Example19: Findthesum of integerswhich aredivisibleby 5from50to 85.
Solution: Sumof integerswhich aredivisbleby 5from50t0 85 = (Sum of integerswhich

aredivisbleby 5 from 1to 85) — (Sum of integerswhich aredivisbleby 5from
1t049)

= (5+10+...+85—-(5+10+... +45)
51+2+..+17)-51+2+..+9

( x)]fs’g\ ( X,IO/S\ ®
AN
5x9x17 —5%x9%5
5x9x (17 - 5)
=5x9%x12 =540

Example20: Findthesum of integersfrom 1to 100 whicharedivisibleby 2 or 3.
Solution: Thenumberswhich aredivisibleby 2 from1to100are2, 4, ... 98, 100.

Thenumberswhich aredivisibleby 3 from1to100are3, 6, ... 96, 99.

Inthe above series some numbers are repeated twice. Thosearemultiple of 6
i.e.LCM of 2and 3.

Sum of integerswhich aredivisibleby 2 or 3from 1to 100 = (Sum of integers
which aredivisbleby 2 from 1 to 100) + (Sum of integerswhich aredivisble by
3from 1to 100) — (Sum of integerswhich are divisble by 6 from 1 to 100)

= (2+4+..+100)+(3+6+...+99) - (6+12+...96)
= 2(1+2+..+50) +3(1+2+..433) - 6(1L+2+... + 16)

2)((5o>< (go +1)] +3x[33"(§3 +1)] 6 >((16 X(;(S +1))
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Zx[50x51) +3>{33x)3417J —6{816/)(17}

Z 2 2
2550 + 1683 — 816
4233 - 816 = 3417

Exercise — 15.6

1. Findthesumof integerswhicharedivisibleby 5from 1to 100.

2. Findthesumof integerswhich aredivisibleby 2 from 11 to 50.

Find the sum of integers which aredivisibleby 2 and 3 from 1to 50.

(n3 —n)isdivisbleby 3. Explainthereason.

Sumof ‘n’ odd number of consecutive numbersisdivisbleby ‘n’. Explainthereason.

Is1M + 211+ 31 + 41 divisible by 57 Explain.

< S A I N I <

Find thenumber of rectanglesof thegivenfigure?

N o o &~ »w

8.  Rahul’sfather wantsto deposit some amount of money every year ontheday of Rahul’s
birthday. On his 1% birth day ¥ 100, on his2" birth day % 300, on his 3 birth day % 600,
on his 4™ bi rthday ¥ 1000 and so on. What is the amount deposited by his father on
Rahul’s 15" birthday.

9.  Findthesum of integersfrom 1to 100 which aredivisibleby 2 or 5.
10. Findthesumof integersfrom 11to 1000 whicharedivisibleby 3.

What we have discussed

1.  Writingand understanding a3-digit number in expanded form
100a+10b+c. Where a, b, cdigitsa # 0, b, cisfrom0to 9

2. Deducingthedivisibility testrulesof 2, 3,4,5,6, 7, 8, 9, 10, 11 for twoor
threedigit number expressed inthe general form.

3.  Logicbehindthedivishbility lawsof 2, 3,4,5,6,7,8,9, 10, 11.

4.  Number puzzlesand games.
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Answers

1. Rational Numbers

Excercise- 1.1

() Additiveldentty

(i) Didributivelaw (i)  Multiplicativeidentity
(iv) Multiplicativeidentity (v) Commtativelaw of addition
(vi) Closurelawinmultiplication (vii) Additiveinverselaw
(viii) Multiplicativeinverse (iX) Didributive
® L o 35 . &t | -7 9 ®
. () 5’ 3 @iy -1, (i) Doesnot exist (iv) 97
Vv 131-1
. 12 : 9 . 6
3.0) & (ORY (i) 33 W) -
31 , -28
v) 23 M) 0 4, =5

5. MultiplicativeAssociaive, multiplicativeinverse, multiplicativeidentity, d osurewith addition.

; 28 8. (i -5 . 98 L. 45
' 15 0 75 M 13 (i) =
9 il 10 3
- 8 "6
o G-zj_zii_(}_lj
11. Notassociative Since > 3] 27271372
13. () Natura numbers @ O (i) Negetive
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Excercise- 1.3

L0 2L .22 100001 201
-0 100 ) 125 ) 00000 ) g

L o 19 361 553
0 M3 ) oo o) o
3 0 - N !

0 5 i) 2

4 %2 5.140 6. 5—m 7. %.1.66
e . - 55 3z 1

16
8. 0. oM 11. 125

2. Linear Equationsin onevariable

Excercise- 2.1

® 10 2 i) -3 i) -6 iv) 6 ®
V) _73 (i) 21 (i) 27 (viii) 5
T 1 N
(iX) 3 x) 1 (i) > (xi) O
... 2D .21 8 . 13
(i) —- V) 75 ) 3 o) &

Excercise- 2.2

1.G) 67° (i) 17° (i) 125° (v) 19°
V) 20°
2. 513 3, 43,15 4. 27,29
5. 252, 259, 266 6. 20km 7. 999, 1069, 959 8. 113m,87m
9. 16m,12m 10. 21m, 21m, 13m
11. 51%and39°  12. 20years, 28 years
13. 126 14. 80,10  15. 60, 48 16. 59ft, 29.5ft
17. 186, 187.
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13.

145
L0 7

127

(iX) P
2. 30

6. 25
9. 30days
12. ¥ 860

LO &

1 15
20 5]

3.(0) 2'x3

2.2

6.1

11
10.

14. 8

2.7
6. 4,2

(i) 168

Vi) 1

x) -1

3.48,12

7.5
10. 20km
13. 16

Excercise- 2.3

1

3.4

7. 7

1. 1

Exercise- 24

3. 63
7. 16

Exercise- 25

(i) 12

N | ©

(vii)

(xd)

4.

~e S

12.

4. 40, 25,15

5.

10,000

. 3
D

50, 51, 52

8. OneRupeecoins=14; 50 paisacoins=42

11. 36

4. Exponentsand Powers

(i) —128

i) (-2

1
0')5

Excercise-4.1

.. 64
i) >

@iy 5*

)

i)

1
81

5 (v) (-21)°
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N 3 13 2
4.0) 10 (i) 40 (i) 16 (iv) a1
17 . 16 . :

v) 5 (Vi) a1 5. (i)625 (i) 625

6.0) 10 (i) —10 @iy 2 7. 3
& . . i ,

8. FxE 9.() 1 @iy 72 @iy =24 (iv)1

E
10. 29

Excercise- 4.2

1.G) 9.47x107"° (i) 5.43x10* (i) 4.83x10’ (iv) 9.298x10™°
(v) 5.29x107

2.() 4,37,000 (i) 5,80,00,000 (i) 0.00325 (iv) 37152900
® (v) 0.03789 (vi) 0.02436 @
3.0) 4x10"m (i) 7x10°mm (i) 3x10°m/sec (V) 3.84467x10°
(v) 1.6x10™ coulombs () 1.6x10°cm (Vi) 5x10°cm
4. 1.0008 x10° mm

5.(1) No (i) No i) No (WNo () No

5. Comparing Quantities using Proportion

Excercise-5.1

1() 34 (i) 32:3 i) 1:2 2. 168
3.8 4.48 5. 20 6. 2, 22522
' ' ' ' 3'4'5°4'5'3
7.3:5 8. 4:7 9. 8320
10. 211 ves 1172857 922 257,63 132,%. 88
2'2'2
12. (8) 83 (b) 1992 members 13. 2064 bags 14. 70cm
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| Answessa [
Excercise- 5.2
1. 81.9crores 2. 2756.25 3. %.7.674 4, 3 x6cm
1
5. ¥127.50 6. 62% 7. 17%
8. %.880, 10%, .4,000, 20%, ¥.10,000, 20%, profit, ¥.392, %42, . 315,%.35.
9. T.2244 10. 1250 11. 40,000; 12.5% 12. Profit=30,000 profit%=17.65
13. 1334 14. (i) ¥10,000 (i) ¥ 3,000 (i) ¥ 200
15. (i) ¥ 47.61 (i) ¥33.33 16. 13
Excercise- 5.3
1. () ¥ 268.75 2. 3.19,950 3. A=8820, C.| =820
4, %.409.5 5. ¥86950 ; 31449.1 6.81,82,199 7. %.1080.56
8. () T210 (i) 610 9. .43.20 10. 5,31,616
11. %. 36659.70 12. Bharathi ;%.362.50 13.%.9500
14. 1297920 15. %.103.81
® 6. Square Roots, Cube Roots ®
Excercise- 6.1
1.() Unitdigitinthesquareof 39is1

2.

3.

(i) Unitdigitinthesquareof 297is9
(i) Unitdigitinthesquareof 5125is5
(v) Unitdigitinthesquareof 7286is6
(v) Unitdigitinthesquareof 8742is4
Perfect squaresare
i 121 (i) 256
(i) 257 unitdigitis7andhencenot aperfect square
(i) 4592 unitdigitis2 and hencenot aperfect square
(iii) 2433 unitdigitis3and hence not aperfect square

(iv) 5050 unit digitisOand number of zerosat the end isonly oneand hence not aperfect
suare

(v) 6098 unitdigitis8and hencenot aperfect square

4. (i) 4312 - odd (i)2826° - even (i) 82042 - even

(V) 17779° - odd  (v)99998°- even
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(o2

(i) 50 (i) 112 (i) 214
(i) 25 (i) 81 i) 169

Excercise- 6.2

1 () 21 (i) 28 (iii)y 64 (iv) 84
2. 5 3. 6,120 4. 6 5 39
6. 51 7. 144,9 8. 89 9. 4608m?
Excercise- 6.3
1. () 33 (i) 48 (iii) 88 (iv) 78
(v) 95
2. () 16 (i) 4.3 (i) 8.3 (iv) 9.2
3. 31 4. 67cm 5 91 6. 1024
7. 149 8. ()10 (i) 16 (i) 28
Excercise- 6.4
® 1. () 512 (i) 4096 (i) 9261 (iv) 27000 ®
2. 1) 243 - Not aperfect cube ii) 516 - Not aperfect cube
iiiy 729 - aperfect cube vi) 8000 - aperfect cube
V) 2700- Not aperfect cube
3.2 4. 17 5 5 6. 288 7. 2
Excercise- 6.5
1 () 7 @) 9 @iy 11 (iv) 14
1 () 8 (i) 13 @iy 15 (iv) 18
3. ) Fdse i) False i) True Iv) True
v) Fase vi) Fase vii) Fase 4. 64
<2 7. Frequency Distribution Tablesand Graphs
Exercise 7.1
1. %.11060.83 2. X=7 3. X=27 4. X=43
5. X=30years 6. 52years

7. X=12sumof deviationsfrom X =0
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8. 5 9. X=13.67 sameinall cases. 10. 15.3marks
11. X=30 12. Median=3.4 13. x=18
14. Mode=10 15. Mode=x-3 16. Doesnot exist
17. 12,16,16,16 18. 42 19. 8 20. 20
Exercise- 7.2
1. Classinterva 5-14 15-24 25-34 35-44  45-54 55-64
Frequency 9 9 9 6 7 5
2. Noof Students  15-19 19-23  23-27 27-31 31-35 35-39 3943
Frequency 5 7 6 5 5 1 1
3. Classintevds 4-11  12-19 20-27 28-35 36-43 44-51 52-59
Boundaries 35115 115195 195275 275355 355435 435515 515595
4.| ClassMarks Frequency Classintervas Lessthan | Gresterthan
cuf cuf
) 10 6 4-16 6 75 )
22 14 16-28 20 69
34 20 28-40 40 55
46 21 40-52 61 35
58 52-64 70 14
70 64-76 75 5
5. [Cl (Marks) 0-10 10-20 20-30 30-40 40-50
Fr(Students) 2 10 4 9 10
6. |ClassInterva Frequency Class LEssthan | Greater than
(Ages) (No.of children) Boundries Cu.frequency | Cu.frequency
1-3 10 05-35 10 59
4-6 12 35-65 22 49
7-9 15 6.5-95 37 37
10-12 13 95-125 50 22
13-15 9 125-155 59 9
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7.|Cl 0-10 10-20 20-30 30-40 40-50
Eufr 3 8 19 25 30
Frequency 3 5 1 6 5
Givenfreguenciesarelessthan cumilativefrequencies.

8. |Cl 1-10 11-20 21-30 31-40 41-50
GCufr 42 36 23 14 6
Frequency 6 13 9 8 6

8.Exploring Geometrical Figures

Excercise- 8.1

2. (a) Yes; any two congruent figuresoareawayssimilar.
(b) Yes, thesmilarity remains.

3. AB=NM; [OA=0ON
BC =MO; OB=0OM

@ CA=0ON; 0OC=00 @
4. (i) True (i) Fase (i) True (iv) Fdse
(v) True
7. 1.5m, 3m, 4.5m, 6m, 7.5m, 9m
. 9

9. Area of PlaneFigures

Exercise 9.1

2. () 20sgecm (i) 424sgcm (i) 384 sgem

3. 55sqcm. 4. 96sgcm 5.(i)) 10700 sgm (i) 10650 sgm
6. (i) x=75cm,45cm

7. 4050

8. 337.5sgcm.
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Exercise- 9.2
1. 361sgcm 2. 616 sgcm.
3. (i) 693 sgem. (i) 259.87 cm?
4. 1386cm? 5.308cm® 6. 10.5cm? 7. 7.8729cm?
. 6 > : 2 2 )
8. (i) 78 (i) 123.4cm= 9. 6.125cm 10. 346.5m

10. Direct and I nver se Proportion

Exercise 10.1
1. .84, %.168, %.420, 2.546 2. 32,56, 96, 160
3. . 12,600/- 4.%.2100/- 5. 21cm 6. 6mM,8.75m
10 9
7. 168km 8. 5000 9. 25km, Ehr. 10. 2—0cm. 1. 2:1

Exercise- 10.2

1. (i 2. 120, 60, 80, 80
® ) ®
Exercise- 10. 3
1. 4kg 2. 50 days 3. 48 4. 50minutes (x+1)?
X+
5 4 6. 15 7. 24 8.60 min 9.40% 10.
(x+2)
Exercise- 10. 4

1. %540 2. 2days 3. 16days 4.325 men 5. 36 days

11. Algebraic Expressions

Excercise- 11.1
1. (i) 42K (i) 6lm (i) 15t* (iv) 18mn
() 10p°
3. (i) 60a’c (iii) 24m>n (iv) 36 K313 (V) 24p°cPr?
4. i) xX°y° i) a®h® i) K3°m® V) p°oPr?
v) 72abcd
5. xzyzz2

6. x3y
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Exercise- 11.2

(ii) 3k + 3kim + 3kmn (iii) &b+ ab*+ab’c®

(iv) x2yz - 2xy?z + 3xyz? (v) a'b’c®+ a’b*c3d - a¥3c?d?

12y? + 16y

i) -2 i) 0

&+b’+c?-ab-bc-ca 5. x2—y2—22+2xy—yz+zx—xr+yr
—7x%+8xy 7. —3k?+ 21kl - 21km

a+ b3+ -ab+bla-b’c+cb+a’c-cla

Excercise - 11.3

(i) 6a° —19a - 36 (i) 2*-5xy+2y? (i) k2 —kI>=1?m+kim
(iv)m3+m2n—mn2—n3

(i) 2x%=3xy + 3x%y + 3xy? - 5y?

(i) 3820 - &b - 2ab° — 3a’bc + 3ab’c
(iii)klmn = Im2n = k4% + kI?m + k2m - kIm?

®
(iv)p* - 5p°q + 6p°r + pq® + 60°r - 5q°
i) 10x°-14xy  ii) m>+n° iii) -19a°- 30 + 3c?-34ab+16ac
iv) p?q? — g’r? + par + par? - pPq - pg? — p*r + pr? 4. 8

Exercise- 11.4

i) 9k?+ 24kl + 1612 i) a®x*+2abx%y? +b%y*

iii) 49d? - 126de + 81€? iv) m*- n?

v) ot?-81¢’ vi) kA2 -m2n?

vii)  36x%+66x + 30 viii)4b® - 2ab + 2bc - ca

i) 92416 i) 259081 iii) 9,84,064 iv) 6,38,401
v) 89,984  vi) 6391 vii) 11,772 viii) 42,024

12. Factorisation

Excercise - 12.1

() 1,2,4,8 ()13, a3a (i) 1L,7,XY, 7% 7y, Xy, 7xy (iv) 1,2, m, m?, 2m, 2m?
(V)1,5 (vi)l,2,x 2x (vii) 1,2,3,6,X%Y, 2%, 3%, 2y, 3y, 6%, Xy, 2xy, 3xy, 6xy
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1) 5x(x=3y) (i) 3a(3a-2x) (iii) 7p(p+7q)

iv) 12ah(3 - 5¢) (v) 3abc(a+ 2b + 3c)

vi) p(4p + 5q - 60°) (vii) t(u+at)
. (i) (3x—4b) (a—2y)

(i) (2 +5) (X + 2) (i) (m+4)(m-n)
(iv) (& -b)(a-b? (v) (P - 1) (pg - %)

Excercise - 12.2

. (i) @+5) (i) 1-8)7% (i) (6x+8y)*>  (iv) (5x—3y)?

(v) (Bm-4n)®  (vi) (9x - 11y)? (vii) (x-y)? (viii) (12 +2m?)?2

. (i) (x+6) (x=6) (ii) (7x +5y) (7 - 5y) (i) (m+11) (m-11)
(iv) (9+8x)(9-8x) (V)(xy+8)(xy—28) (vi) 6(x+3)(x—-3)
(vii) (x+9) (x -9 (viii) 2x(1+4x2) 1+2x) (1-2x)
(iX)x2(9x + 11) (9x — 11) x) (p-q+r)(p-q-r)
(xi) 4xy ®
. (i) x(Ix+m) (i) 7(y>+52%) (i) 3x%(x?+2xy +32)
(vi)  (x-a) (x—-b) (v)(3a+4b) (x - 2y) (vi) (m+1)(n+1)
(vii) (b + 2c) (6a- b) viii)(pg = r)(p - 1) (ix) (y +2) (x - 5)
() (CHY) (x+y) (x—y)  (ii)@ +b*+c?+2bo) (a+ b+c) (a-b-0)
(i) (1 + m=n)(I —m+n) (iv) (7x+gj[7x—gJ
(V) (X* -y (vi) (5a-b)(5b-a)
. (i) (@+6) (a+4) (i) (x+6)(x+3)(iii) (p=7) (p-73)
(iv) (x-8)(x+4) 6. 0, 12
Exercise - 12.3
. (i) 8 (ii) :—13x (i) 9atb’c? (iv) éyz2
(v) -61°m
. (i) 3x-2 (i) 52 -70% (i) x(5x - 3) (iv) 1(21% =3l + 4)
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(v) 5abc(a - b + ¢)(vi) (297 + 3pq - p°) (vii) g (abe + 2bc)

. . 17 ) 27
3. (i) 7x-9 (i) 12x (iii) ?ab (iv) 7(m+n)

(V) 4(x% + 7x + 10)(vi) (a+ 1) (a+2)

4. (i) x+4 (i) x-2 (iii) p+4 (iv) 5a(a- 5)
(V) 10m(p-q) (i) 4z(4z+3)

Exercise- 124

() 3(x-9)=3x-27 (i) Xx(3x+2)=3x2+2x

(iii) 2x +3x=5x (iv) 2x+x+3x=6x

(V) 4p+3p+2p+p-9p=p (Vi) 3x x 2y =6xy

Wil)) (3X)%+4x+7=9x>+4x +7 (viii) (2x)2 + 5x = 4x% + Bx

(iX) (2a+3)%?=4a+12a+9

@ xX) (@0 (b) 30 © -6 @®
i) (x-4)%=x%>-8x+16 (i) (X +7)%>=x%+ 14x + 49
(i) (3a+4b) (a-b)=32+ab-4b?> (xiv) (Xx+4) (X +2)=x>+6x+8
xv) (X—4) (x-2)=x> —6x+8 (vi) Bx° =+ 5x3=1
Oil) (23 +1) = 23 = 1+§ (xvili) (3x +2) +3x = 1+3—2X
(Xix) (3x+5) «+ 3= X+g
ax+3_4 .o
() 3
13.Visualisng3-Din2-D
Exercise- 13.1
3. () 5 (i) 9 (i) 20 iv) 14

4. (i) 3sg.units (i) 9squnits  (iii) 16sg.units (iv) 14sg.units
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Exercise -13.2
F V+F=E+2
5 6 9 Satisfied
7 10 15 "
8 12 18 1
6 10 i,
5 8 "
8 12 18 2]
8 12 Y
6 12 Y
2. All cubes are square prisms, but converseis not true 3. Does not exist 4.Yes
5 F=20, V=6, E=12, V+F-E=2 6. No
\% E
8 12
®
5
6
. (i)Hexagonal pyramid (i)  Cuboid (iii)Pentagonal pyramid
(iv) Cylinder (v) Cube  (vi)Hexagona pyramid
(vii) Trapezoid
. (i) abcde (i) (@) Tetrahedran (b) sphere

(c) Cube/cuboid (d) sphere

(e) Cubeisaregular polyhedron where cuboid is not.

(f) Cube, Cuboid (g) Square Pyramid

. (a) Octogonal Prism (b)  hexagonal prism

(c) triangular prism (d)  Pentagonal pyramid

14. SurfaceAreasand Volumes

Exercise - 14.1
A 2. 10cm 3. om?

® |
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Exercise - 14.2

(i) 112.996m> (i) 70m° (iii) 22.5m°
(i) 13.92m3, 13920 liters. (i) 5.2m?> 5200 liters
(iii)36.792 m3, 36792 liters.

7
Volume decreases by 3 times.

(i) 262.144cm® (i) 2197m® (i) 4.096m°
6400 6. 1096 cm® 7. 110cm®
90 9. 27 10. 6cm.

15. Playingwith Numbers

Exercise - 15.1

Divisibleby 2 1200, 836, 780, 4820, 48630

Divisbleby 5 1200, 535, 780, 3005, 4820, 48630 ®
Divisible by 10 1200, 780, 4820, 48630

We observed that, if a number isdivisible 10, isalso divisible by 2 and 5 also.

@, (b), (c), (e) aredivisible by 2

(@, (b), (c) (d) aredivisbleby5

(@), (b), (d), (e) aredivisible by 10

(a6 (b) 8

(c) 6 (d) 12 () 8

10, 20, 30, 40, 50, 60, ........ 7. 6

Exercise - 15.2

1. A=2or5o0r8 2. A=8

90, 180, 270, 360, 450 etc.

4. 0to 9. We observed that divisibility of 2 does not depends upon other than unit’'s

5.

digit.
Oor5 6. 4 7. 7 8 ‘0
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Exercise - 15.3

1. (@), (d) aredivisibleby 6
2. (3, (b), (c), (d) aredivisible by 4
3. (a), (c), (d) are divisible by 8
4. (a), (b), (), (d) aredivisible by 7
5. (a), (b), (c), (d), (e), (h), (i), (j) are divisible by 11
6. All multiples of 8 are multiples of 4
7. A=1 B=9 A+B=10
Exercise - 154
1. divisible by 45
2. divisible by 81
3. divisible by 36 and by all its factors
® 4. divisibleby 42 and by all its factors ®
5. divisible by 11 and 7 and aso divisible product of 11 and 7
6. divisible by 5 and 7 and also divisible by product of 5 and 7.
7. Both numbers and their sum also divisible by 6
8. Both the numbers and their difference also divisible by 3
9. Divisible by both 2 and 4
10. Divisible by both 4 and 8
11. A=3,B=2
Exercise - 15.5
1. (@ A=9 (b)B=5 (c) A=3 (d) A =6,sum=299
(e)A=4,B=1
2. (QQA=5 (b) A=8 (c) A=9
3. (D=5E=0,F=1
4. 8)K=6,L=2 (b) M=5N=0
5. A=8,B=7,C=6
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Exercise - 15.6
1. 1050
2. 620
3. 216
4. n®-n=n(n’-1) = (n-1)n(n+ 1) product of three consecutive numbers.

o

Sum of n consecutive odd number is

M =n(2x-1) multiple of ‘n’.

(M + 41 + (211 - 3 isdivisibleby 5.
1+2+3+4+5+6=21

3 12000

3050

10. 166833-18 = 166815.

© © N o
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SYLLABUS ‘

Number System  (50hrs) (i) Playingwith numbers

« Writing and understanding a 2 and 3 digit number in
generalized form (100a+ 10b + c) wherea, b, ccan be
only digits (0-9) and engaging with various puzzles

(i) Playingwith numbers
(i) Rational Numbers

(iii) Squarenumbers, cube concerning this. (Like finding the missing numerals
numbers, Square represented by a phabetsin problemsinvolving any of
rootts, Cubes, Cube thefour operations)
roots.

« Number puzzlesand games

« Understanding thelogic behind the divisibility tests of
2,3,4,5,6,7,8,9, and 11 for atwo or three digit number
expressed inthe genera form.

(i) Rational Numbers
« Propertiesof rationa numbers. (including identities).
® « Using genera form of expressionto describe properties. ®
Appreciation of properties.
« Representation of rational numberson the number line
« Between any two rational numbers there lies another
rationa number (Making children seethat if wetaketwo
rational numbersthen unlikefor wholenumbers, inthis

caseyou can keep finding more and more numbersthat
liebetweenthem.)

« Representation of rationa numbersasdecimal and vice
versa(denominatorsother than 10, 100, ....)

« Consolidation of operationson rationa numbers.

« Word problemsonrationa numbers (al operations)

« Word problem (higher logic, al operations, includingideas
likearea)

(iif) Square numbers, cube numbers, Square roots,

Cubes, Cuberoots.

« Squarenumbersand squareroots.

« Squarerootsusing factor method and division method

for numbers containing. no morethan 4 digitsand b) no
morethan 2 decimal places
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« Pythagorean triplets and verification of Pythagoras
theorem

« Cube numbersand cuberoots (only factor method for
numberscontai ning a most 3 digits).

Estimating square roots and cube roots. Learning the
process of moving nearer to the required number.

« Usesof brackets
« Simplification of bracketsusng BODMASrule.

Algebra (20hrs) (i) Exponents& Powers
(i) Exponents& Powers| ° Integersas exponents.
(i) Algebraic « Lawsof exponentswithintegral powers
Expressions « Standard form of the numbers

(iii) Linear Equationsin || (ji) Algebraic Expressions

o NIl . Multiplication algebraic exp. (Coefficient should be ®

(iv) Factorisation integers)

o Somecommon errors(e.g. 2+ X # 2X, X +y # 7xy)

o Identities (a+ b)? = & + 2ab + b?, & - b? = (a- b)
(a+b)

« Geometric verification of identities

(i) Linear Equationsinonevariable

« Solving linear equationsin one variablein contextual
problemsinvolving multiplicationanddivison
(word problems)

(iv) Factorisation
« Factorization (Smplecasesonly)
« Factorisation by taking out common factor.
« Factorisation by grouping theterms.
« Factorisation by usingidentities.
« Factorsof theform(x +a) (x + @)
« Divisonof algebraicexpressons

_ Free Distribution by T.S. Government 2018-19 _

| ® |



Arithmetic (20hrs) (i) ComparingQuantitiesusing proportion
(i) Comparing « Comparing Quantitiesusing proportion
Quantitiesusing « Compound ratio - Word problems.
proportion « Problemsinvolving applicationson percentages, profit &
(i) Direct and Inverse loss, overhead expenses, Discount, tax. (Multiple
proportion transactions)

« Difference between simple and compound interest
(compounded yearly upto 3yearsor haf-yearly upto 3
sepsonly), Arriving a theformulafor compound interest
through patternsand using it for simpleproblems.

(i) Directand Inverseproportion

« Direct variation - Simple and direct word problems.
Inverse variation -Simple and direct word problems.
Mixed problemsondirect, inversevariation

o Time& work problems- Smpleand direct word problems
« Time& distance: Simpleand direct word problems

® Geometry (40hrs) (i) Congructionof Quadrilaterals ®
(i) Construction of « Review of quadrilateralsandtheir properties.
Quadrilaterals « Condtruction of quadrilaterals, givenwith
(i) Representing - Four sidesand oneangle
3-Din2D - Four sidesand onediagonal
(ilf) Exploring - Two adjacent sides, threeangles

ceamEle) oL = - Threesidesand two diagonals.

- Threesidesand two anglesin between them aregiven

« Construction of specia typesof quadrilateralswith two
diagonds.

(i) Representing 3-D in 2D
* |dentify and Match pictures with objects [more
complicated e.g. nested, joint 2-D and 3-D shapes(not
morethan 2)].
« Drawing 2-D representation of 3-D objects (Continued
and extended) with isometric sketches.

« Counting vertices, edges & faces & verifying Euler’s
relation for 3-D figureswith flat faces (cubes, cuboids,
tetrahedrons, prismsand pyramids)
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(iii) Exploring Geometrical Figures
« Congruentfigures
o Smilarfigures

o Symmetry in geometrical figures w.r.t. to triangles,
quadrilaterasand circles.

(i) Areaof PlaneFigures

Mensuration (15 hrs) _ _ _
« Areaof atriangleusing Heron'sformula(without proof)

(i) Areaof Plane anditsapplicationinfinding theareaof aquadrilateral.
Figures « Areaof atrapezium

(i) Surfaceareas  Areaof thequadrilateral and other polygons.
and Volumes » Areaof thecircle& circular paths.

(i) Surfaceareasand Volumes
» Surfaceareaof acube, cuboid

* Concept of volume, measurement of volumeusingabasic
unit, volume of acube, cuboid

 Volumeand capacity.

@ Datahandling (15hrs) Frequency Distribution Tablesand Graphs @
Frequency Distribution « Revisonof Mean, Median and Modeof ungrouped data.
Tablesand Graphs « Determination of mean by deviation method.
» Scope and necessity of grouped data.

« Preparation of frequency distribution tables
« Cumulativefrequency didtributiontables

Frequency graphs (histogram, frequency polygon,
frequency curve, cumulativefrequency curves)
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Academic Standards

Academic standards are clear statements about what students must know and be able to do.
The following are categories on the basis of which we lay down academic standards

Problem Solving

Using concepts and proceduresto solve mathematical problems
(@ Kindsof problems:

Problems cantake variousforms- puzzles, word problems, pictoria problems, procedural
problems, reading data, tables, graphsetc.

(b) Problem Solving
« Readsproblems
o ldentifiesdl piecesof information/data
o Separates relevant piecesof information
o Understanding what conceptisinvolved
@ o Recdling of (synthesisof) concerned procedures, formulae etc. ®
« Sdectionof procedure
o Solvingtheproblem
« Veification of answersof raiders, problem based theorems.
(00 Complexity:
The complexity of aproblem isdependent on
« Making connectiong( asdefined in the connections section)
o Number of steps
« Number of operations
« Context unraveing
« Natureof procedures
Reasoning Proof
« Reasoning between varioussteps(involved invariably conjuncture).

« Understanding and making mathematical generalizationsand conjectures
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S w8 Mathemaiovill

o Understandsand justifiesprocedures: Examininglogica arguments.

« Understanding the notion of proof

« Usesinductiveand deductivelogic

o Testingmathematica conjectures

Communication

« Writing and reading, expressing mathematical notations (verbal and symbolic
forms)
Ex:3+4=7, 3<5, nj+n,=n,+n; Sumof anglesinatriangle= 180°

o Creatingmathematical expressons

o Explainingmathematica ideasin her ownwordslike- asquareisclosed figurehaving
four equal sdesand all equd angles

« Explainingmathematicd procedureslikeaddingtwodigit numbersinvolvesfirg adding
thedigitsinthe units place and then adding the digitsat thetens place/ keepingin
mind carry over.

® . Explaningmathematica logic ®
Connections

«  Connecting conceptswithinamathematical domain- for examplereating adding to
multiplication, partsof awholeto aratio, to division. Patternsand symmetry,
measurementsand space

« Makingconnectionswithdaily life
« Connecting mathematicsto different subjects

« Connecting conceptsof different mathematica domainslike datahandling and
arithmetic or arithmetic and space

«  Connecting conceptsto multiple procedures
Visualization & Representation

« Interpretsand readsdatain atable, number line, pictograph, bar graph,
2-Dfigures, 3-D figures, pictures

o Makingtables, number line, pictograph, bar graph, pictures.
o Mathematica symbolsandfigures.
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