Mathematics FREE

05050

85 SHH

SN BUWIYIBIA

TELANGANA POLICE

www.tspolice.gov.in %3
& Part-2 (23t50-2)
B g P4 A. 2
Soomen eE0
(V4 (V4
é:@@é’)ée)@ 500 %» %émoéa’:a P - Qeﬁf S PoRAS
2884 md, o8 wchemrd o388, sodt &) ‘

S8oHol HEHEBTY Qo Bosmels Q
y. & &

2 72!

7 /]
Hewon Sghyen ™Y, <
200 ag)obsdore, :
odghore (D58 (-

1098 ($8-8WB-2A8) ¢08 SOPES Do ,LoAS PS Takol
o

&

, X

ERA a

Uag S)DB‘S &0*85(5{) ’35883 (\)Ot\) @ Published by
S00nNee 03010 aatﬁuaaaad) The Government of Telangana, Hyderabad.

Boome 03f) HAVB0 OB &S Hod3 Free Distribution by T.S. Government




Dger! & BN & Srdlen...

srégigod® 130 rad eimriEd 5o Holifo o amirdne Tor Adnie Jon b
Serbid o8 Honofodd Fyentitren ainplid. doton, Beof Fiyd* Srendtd
=eiedn EdrmeEs S Bttt ;g.';-ﬁ_-ﬂ-..,-mil.

[:EI

¥
)

|

o e o e LERS R e h'E‘?_L %G’“'-.‘.:-H_ﬁ* i"“ﬂ':'dm‘é'; éutﬁ{’z_;uel? oy ST

A
Lo
s rred Bodd B o :..'F' Cloomds el Beoiosiomd,
e edvien oondd Bl Boxbfho “wd Joboll"STN Miniged otk dodorr
arRowrD. adde FPOUETEED Srb0 Sbiph B040od edrrid SroorD. Sor adrgeaio
'E:-'f.rlrll l:.':'l'\'.o-\.-l.wEl.E_':E'
- ér.‘.fc&;_:--b’:-ﬂ" rﬂﬁhé Bos el ; .E.:-.&Pr_._ o mdEtESed 5.35:3&.:-1‘:-%553% GAEmENaSAECD, wEm

ibEh mE Sl FRered Dofrobiron, 28D Sdborr FHodTEDE SOlouthod® SDh

I=:-I =7}

[i.' 41

mif® SefodoeDd EdhEoD, Glng c.é'ﬂl:lzr_'iﬁ:um?.-'é dF_;-_. 1 Apciisn BenshE oD,

‘e lodol-ifpded "™ Home b PN Sbod Pare I dorr edrirEd
Sesticns Srsitren. s D60 & Digol® SDh S8m, 5En esms Srobol.
e,cm;u&@ DETE afnyd egrgtodtd M DN wogpabod® Adpind ol gEded
HomcBodBh. & Hige ) o8 Ddorr dotlzh. D87 Dt Hdhorr mod Bl el S Dok
Hhchod® rrR Arposbdn,

“md) Scbol” |3_n_i_-i+=u~_-._nﬂ. S T Setarnds :hi‘m:‘-an.ifmu :Ea.'ﬁ:muf LS
arGoced,

aFEingod® JNRE Ir@%e uﬁ;&&..ﬁ&{ 8D D ahd® Joodod dotvoll Bond HE8
RS mm@*ﬁaﬁ TRinEen Gotnod,

grad wimisd BNo Dbimod Eyerren, L,F-*EI':-LE dod n":-i‘r_éEunL 2 (BEosiorn

&%ﬁ}éﬁﬂﬂ rdDde® doll 8D LE.;II:. oeCioeEl,

Soth 2% APfodHiols RIS & Lo '*'-'L"*n. ol :&-ﬁrﬂ;ﬁéuiuﬁﬁq T sadcuosEimD.,
srgpntod” Shth Ak e dooofols Hiniald OSPEER LR Do
ety ol D Ay dinds, &4 ETJ’%E.-“’::- drbodoll wolih 206 o4
aioiof,

FiS Prado HSoncdol Hged® sind @b, DafioesiEsnhd Didire wmded
SeE eorolld SbE 4] Tg8od ool

sFfoaREe R Tyt ety .:-& iy EPERed HORBNRAE Hbind@o DovBorr Elded
(LM el ) D6 Sodiommiss el &8 oo, aNT@mAottio S0 Jdimd,

Addof” bt Sogpore Sdegegs, oo @8 Ho-ltrdmer dabdo, Ahdgrds
Selndidtio, MAd eidold, eodidh D06 :’.:-.:-5@-:.@? TEdired”, D& £ldod
wihvomrdo 2d5io, 3 Eln.lljé-:..'lﬁ SiSo Dol ""’:'EI..EF“E'M.. rrEGooel,

T Hls e u.'l..'ﬂ: oiaERbos ol arsto SEPSRS SSorm Bt s otioen u.--i._EEll alad Bt
m-ﬁ"ﬂ";:'_n_u:-.,b HopEeto ShEimd,

S3I0VWD @?;562’065 VOTW

___ S0
DR JHE), TQDOLRE.....

H 655505 H02x0P WO HEAHO GTBOMR DO
Simod (patterns) H0-890w @ Hogy BRI 1PIBEEOOTIO.
HP Btk OEBRAD H0RX® Htss BIOHR), OELHAD HORVE DAL
H 2 3, 4,5,6,9H0050 110 R2dchR gl DERDOTIHOW.
DSOS DI HOLROS? He2d, 10 POV,
B 5R@e05m05p05 HAGRA0HER Hiokswb H000u8Hew. H0a)e Soeen,
Zomen, SYBorenen, DD D Hien HEHOHDERA0Y S8,
B oe5-5Jpe0, BR0085, Aetec B HIOCD S5 05 H0DODODS BT
FDOHOS? FBEW, DO DRGARAOSIOB.
OSIED, DEIERHTSENOR HDOOPODVD HELH HOLROOUIHIVB.
B0 Himo, HEcdh HogHivssasven (Identities) ook 28 560865
Bad .oaasuma»om DRARAOHER D2EDBED (om..;sem moﬁm
B 5600 Heredd mprﬁe)do 63 HEROSIR RO Dot
B asets Devse epabo/wméo ooy Saviios
B Sooow wdgeo, Toan, <5 :
—adzberen, e 6&%@9 PR GO DLIROUEO
B 5 30, TR PP 0 HOROPORS WO ot Q\\
\:li sguiso, BY 500 SO ) DHHE e
:rag, DesRemes HREOE ¢

gD BER0T é

fam s gansa

w350 es2a0inn P
=9 B9 rAdtd R
SOLER SEPD - LOLER HHRD G2 NCERT



MATHEMATICS
CLASS - VIII

Part-2 (e»t0-2)
TEXTBOOK DEVELOPMENT & PUBLISHING COMMITTEE

Chief Production Officer : Sri. A. Satyanarayana Reddy,
Director, SCERT, Hyderabad.

Executive ChiefOrganiser :  Sri.B. Sudhakar,
Director, Govt. Text Book Press, Hyderabad.

Organising Incharge : Dr.Nannuru Upender Reddy,
Prof. & Head, Curriculum & Text Book Department,
SCERT, Hyderabad.

Chairperson for Position Paper and Mathematics Curriculum and Textbook Development

Prof. V.Kannan,

Department of Mathematics and Statistics,
Hyderabad Central University, Hyderabad

Chief Advisors
Sri. Chukka Ramaiah Dr. H.K.Dewan
Eminent Scholar in Mathematics Educational Advisor, Vidya Bhavan Society
Telangana, Hyderabad. Udaipur, Rajasthan

(QR CODE TEAM]

Published by
The Government of Telangana, Hyderabad

Respect the Law Grow by Education
Get the Rights Behave Humbly

1) Free Distribution by T.S. Government 2022-23



© Government of Telangana, Hyderabad.

First Published 2013
New Impressions 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021, 2022

Allrights reserved.

No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any
form or by any means without the prior permission in
writing of the publisher, nor be otherwise circulated
in any form of binding or cover other than that in
which it is published and without a similar condition
including this condition being imposed on the sub-
sequent purchaser.

The copy right holder of this book is the Director
of School Education, Hyderabad, Telangana

This Book has been printed on 70 G.S.M. Maplitho
Title Page 200 G.S.M. White Art Card

[Free distribution by T.S. Government 2022-23]

Printed in India
at the Telangana Govt. Text Book Press,
Mint Compound, Hyderabad,
Telangana.

Free Distribution by T.S. Government 2022-23 (i)



Text Book Development Committee

Writers

Sri. Tata Venkata Rama Kumar

H.M., ZPPHS, Mulumudi, Nellore Dt.

Sri. Soma Prasad Babu

PGT. APTWRS, Chandrashekarapuram, Nellore
Sri. Komanduri Murali Srinivas
PGT.APTWR School of Excellence, Srisailam.
Sri. Padala Suresh Kumar

SA,GHS, Vijayanagar Colony, Hyderabad.

Sri. P.D.L. Ganapati Sharma

SA,GHS, Zamisthanpur, Manikeshwar Nagar, Hyd.
Sri. Duggaraju Venu

SA,UPS, Allawada, Chevella Mandal, R.R. Dt.
Sri. P. Anthony Reddy

H.M.,St. Peter’s High School, R.N.Peta, Nellore.
Sri D. Manohar

SA, ZPHS, Brahmanpally, Tadwai (Mandal) Nizamabad Dt.

Sri. Gottumukkala V.B.S.N. Raju

SA, Mpl. High School, Kaspa, Vizianagaram.
Sri. K.Varada Sunder Reddy

SA, ZPHS,Thakkasila, Alampur Mandal Mahabubnagar Dt.
Sri. Abbaraju Kishore

SGT, MPUPS,Chamallamudi, Guntur Dt.
Sri. G. Anantha Reddy

Retd. Headmaster, Ranga Reddy Dt.

Sri. M. Ramanjaneyulu

Lecturer, Govt D.I.LE.T., Vikarabad, R.R. Dt.
Sri. M. Rama Chary

Lecturer,Govt D.I.LE.T., Vikarabad, R.R. Dt.
Dr. A. Rambabu

Lecturer, Government CTE, Warangal

Dr. Poondla Ramesh

Lecturer, Government 1ASE, Nellore

Editors

Prof. N.Ch.Pattabhi Ramacharyulu (Retd.) - Dr. S‘Suresh Babu

National Institute of Technology,

Warangal.

Dr. G.S.N. Murthy
(Retd.) (Retd.)
Reader in Mathematics

Rajah R.S.R.K.R.R College, Bobbili

Professor, Dept. of Statistics,

SCERT, Hyderabad

SriA. Padmanabham

H.O.D of Mathematics

Mabharani College, Peddapuram

Prof. V. Shiva Ramaprasad (Retd.)
Dept. of Mathematics,

Osmania University, Hyderabad

Sri. K Brahmaiah
(Retd.)

Prof., SCERT,
Hyderabad

Co-ordinators

Sri Kakulavaram Rajender Reddy
SCERT, Hyderabad

Sri K.K.V Rayalu
Lecturer, IASE, Masab Tank, Hyderabad

Academic Support Group Members

SriInder Mohan

Sri Yashwanth Kumar Dave

Sri Hanif Paliwal Sri Asish Chordia

Vidyabhawan Society Resource Centre, Udaipur

Sri Sharan Gopal

Kum M. Archana

Sri P. Chiranjeevi

Department of mathematics and Statistics, University of Hyderabad

Ilustrations and Design Team

Sri Prasanth Soni

Sri Sk. Shakeer Ahmad

Sri S. M. Ikram

Vidyabhawan Society Resource Centre, Udaipur

Cover Page Designing
Sri. K. Sudhakara Chary, HM, UPS Neelikurthy, Mdl.Maripeda, Dist. Warangal

Free Distribution by T.S. Government 2022-23



Foreword

Education is a process of human enlightenment and empowerment. Recognizing the
enormous potential of education, all progressive societies have committed to the Universalization
of Elementary Education with an explicit aim of providing quality education toall. Asthe next
step, universalization of Secondary Education has gained momentum.

The secondary stage marks the beginning of the transition from functional mathematics
studied upto the upper primary stage to the study of mathematics as a discipline. The logical
proofs of propositions, theorems etc. are introduced at this stage. Apart from being a specific
subject, it is to be treated as a concomitant to every subject involving analysis as reasoning.

I'am confident that the children in our state of Telangana learn to enjoy mathematics,
make mathematics a part of their life experience, pose and solve meaningful problems, understand
the basic structure of mathematics by reading this text book.

For teachers, to understand and absorb critical issues on curricular and pedagogic
perspectives duly focusing on learning rather than of marks, is the need of the hour. Also coping
with amixed class room environment is essentially required for effective transaction of curriculum
in teaching learning process. Nurturing class room culture to inculcate positive interest among
children with difference in opinions and presumptions of life style, to infuse life in to knowledge
is a thrust in the teaching job.

The afore said vision of mathematics teaching presented in State Curriculum Frame work
(SCF -2011) has been elaborated in its mathematics position paper which also clearly lays
down the academic standards of mathematics teaching in the state. The text books make an
attempt to concretize all the sentiments.

With an intention to help the students to improve their understanding skills in both the
languages i.e. English and Telugu, the Government of Telangana has redesigned this book as
bilingual textbook in two parts. Part-1 comprises 1 to 7 lessons and Part-2 comprises 8 to 15
lessons.

The State Council for Education Research and Training Telangana appreciates the hard
work of the text book development committee and several teachers from all over the state who
have contributed to the development of this text book at different levels. I am thankful to the
District Educational Officers, Mandal Educational Officers and head teachers for making this
mission possible. Ialso thank the institutions and organizations which have given their time in
the development of this text book. I am grateful to the office of the Commissioner and Director
of School Education, (T.S.) and Vidya Bhawan Society, Udaipur, Rajasthan for extending co-
operation in developing this text book. In the endeavor to continuously improve the quality of
our work, we welcome your comments and suggestions in this regard.

Place : Hyderabad Director
Date : 03 December 2012 SCERT, Hyderabad

Free Distribution by T.S. Government 2022-23 (iv)
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Preface

The Government of Telangana has decided to revise the curriculum of all the subjects
based on the State Curriculum Framework (SCF-2011) which recommends that life of children
in schools must be linked to their life outside the school. Right to Education (RTE-2009)
makes mandatory that every child entering school should acquire the necessary abilities
prescribed at each level up to the age of 14 years. Therefore introduction of a syllabus based
on National Curriculum Framework-2005 and SCF-2011 was necessary. The position paper
on mathematics teaching brought out by the NCERT in 2006 and the position paper on the
same subject by SCERT Telangana (and AP) 2011, pointed out that fear of mathematics
makes many children drop out of school. It is because of this that it becomes important to
make the school and classroom experience especially in mathematics more pertinent and
comprehensible. The syllabus and material must be aligned to the national and state perspective
on mathematics education and prepare our students with a strong base in mathematics and
science without burdening them with too much information and/or memorization.

The strength of a nation lies in its commitment and capacity to prepare its people to
meet the needs and aspirations of a progressive technological society. The need therefore is to
prepare students who understand concepts, can learn on their own using textbooks and other
materials as well as through interactions with colleagues and life situations.

The syllabus in mathematics for three stages i.e. primary, upper primary and secondary
is based on structured and spiral approaches. The teachers of secondary school mathematics
have to look at the syllabus of classes 8 to 10 with this background. They must widen and
deepen the understanding and application of concepts learnt by pupils in primary and upper
primary stages.

The syllabus of upper primary classes is based on the structural approach, laying emphasis
on the discovery and understanding of basic mathematical concepts and generalizations. The
text book has been written on the basis of curriculum. It has emerged after a thorough review
of the previous books and books of equivalent states. The approach in curriculum, the syllabus,
textbooks and hence in classroom processes is to encourage the pupils to participate, discuss
and take an active part in the classroom processes.

Being the final stage of the elementary education, mathematics of class 8 is a bridge to
mathematics of class 9 which deals with abstraction and more complex mathematical ideas
and moving into beginning of formal mathematics.

The textbook attempts to give ample opportunities and space for children to engage in
tasks and attempt problems based on the concepts included in the syllabus. For instance
tasks like 'Do this' and 'Try this' have been included in between that involves thinking, reflecting
and doing. The teacher and the students are supposed to pause and do these before moving
forward and only give support, if needed.

Free Distribution by T.S. Government 2022-23 (i)
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The chapters are arranged in a spiral manner that children revisit each set of concepts of
different areas at different times in the course of the year.

The syllabus has been divided broadly into six areas namely, (1) Number System (2)
Algebra (3) Arithmetic (4) Geometry (5) Mensuration and (6) Data Handling.

Description of the chapters:

There are three chapters related to numbers and their properties. The chapter on rational
numbers engages with problems dealing with multiplication and division operations on rational
numbers. It also generalizes the properties of numbers to include rational numbers.

There are four chapters focusing on operations and properties of algebraic expressions
and equations to build a base for operations on linear equations with one or more variable.
Children will learn to use graphs to analyze the nature of changes in quantities in linear relationships
as well as solve contextualized problems represented in the form of tables and equations. In
this way children would be able to identify quantitative relationships among variables and constants
using mathematical models.

There are two chapters that relate to ratio and proportion and their application. In these
the students engage with problems involving comparison of quantities using proportion like
percentage, profit and loss, discount, tax, simple and compound interest. These chapters although
distinct in the quantities that they use, are conceptually interrelated. They build on each other
and hence can be used in a spiral manner to build an understanding of comparing quantities.

Children learn about geometrical figures and patterns at an early stage. Now they have
to learn to give a logical explanation for relationships in the frame of an argument. To understand
the relationship between geometrical figures children have been introduced to the construction
of geometrical figures with the help of some operations and their properties.

In mensuration, two chapters deal with the areas of plane figures and the surface areas
and volumes of 2-Dimensional and 3-Dimensional objects. Areas of some shapes have been
calculated as sum of areas of basic shapes like rectangles and triangles.

The syllabus discusses about different forms of representation of mathematical data in
various ways such as graphs and frequency tables to signify the importance of organization and
comprehension of data.

Therefore it is expected that the teachers will bring a paradigm shift in the classroom
processes from routinely solving the problems in the exercises to build basic conceptual
understanding and solving problems with ingenuity.

- Text Book Development Committee

Free Distribution by T.S. Government 2022-23  (viii)
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Energized Text Books facilitate the students in understanding the concepts clearly, accurately and effectively.
Content in the QR Codes can be read with the help of any smart phone or can as well be presented on the Screen
with LCD projector/K-Yan projector. The content in the QR Codes is mostly in the form of videos, animations and
slides, and is an additional information to what is already there in the text books.

This additional content will help the students understand the concepts clearly and will also help the teachers in
making their interaction with the students more meaningful. At the end of each chapter, questions are provided in
a separate QR Code which can assess the level of learning outcomes achieved by the students. We expect the
students and the teachers to use the content available in the QR Codes optimally and make their class room
interaction more enjoyable and educative.

Let us know how to use QR codes

In this textbook, you will see many printed QR (Quick Response) codes, such as Qé%
Use your mobile phone or tablet or computer to see interesting lessons, videos, d
code.

Step Description

A. |Use Android mobile phone or tablet to view content linked to QR Code:
I. | Click on Play Store on your mobile/ tablet.

2. | Inthe search bar type DIKSHA.
3

lﬁ; AN, - Ngriaral Tgachars Matiom
A

=
e ‘

will appear on your screen.

Click Install

After successful download and installation, Click Open

Choose your prefered Language - Click English

Click Continue

Select Student/ Teacher (as the case may be) and Click on Continue

On the top right, click on the QR code scanner icon i and scan a QR code & printed
in your book

XN n s

OR
Click on the search icon §# and type the code printed below the QR code, in the searchbar ()
10. | Alist of linked=opics is displayed
11. | Click on any link to view the desired content

B. |[Use Computer to view content linked to QR code

Go to https://diksha.gov.in/telangana

Click on Explore DIKSHA-TELANGANA

Enter the code printed below the QR code in the browser search bar ( O\)
A list of linked topics is displayed

Click on any link to view the desired content

kAR =
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Highlights from History

George Polya (1887 - 1985)

Over the years, many have thought about the question whether the art of |
problem solving can be taught or is it a talent possessed by only a few?
An effective and definite answer was given by the late George Polya.
He maintained that the skill of problem solving can be taught.

Polya was born in Hungary in 1887 and received his Ph.D. in mathematics
from the University of Budapest. He taught for many years at the Swiss
Federal Institute of Technology in Zurich.

Among the numerous books that he wrote he seemed most proud of |
‘How to Solve It’ (1945) which has sold nearly one million copies and George Polya

has been translated into 17 languages. (1887-1985)

Polya’s Four principles of Problem solving

I. Understand the problem

This principle seems so obvious that it need not be mentioned. However students are often
stymied in their efforts to solve a problem because they don’t understand it fully or even in part.
Teachers should ask students such questions as

e Do you understand all the words used in stating the problems? If not, look them up in the
index, in a dictionary or wherever they can be found. e What are you asked to find or show can
you restate the problem in your own words. e Is there yet another way to state the problem e
What does (key word) really mean? e Could you workout some numerical examples that would
help make the problem clear? ¢ Could you think of a picture or diagram that might help you to
understand the problem. e Is there enough information to enable you to find a solution. e Is there
extraneous information? e What do you really need to know to find a solution.

I1. Devise a plan

Devising a plan for solving a problem once it is fully understood may still required substantial
effort. But don’t be afraid to make start you may be on the right track. There are often many
reasonable ways to try to solve a problem and the successful idea may emerge only gradually
after several unsuccessful trials. A partial list of strategies include.

e guess and check e look for a pattern e make an orderly list e draw a picture

o think of the problem as particularly solved e think of a similar problem already solved

e climinate possibilities e solve simpler problem e solve an equivalent problem

e solve an analogous problem e use symmetry ® use a model e consider special cases

e work backward e use direct reasoning e use a formula e solve an equation e be ingenious

II1. Carryout the plan

Carrying out the plan is usually easier than devising the plan. In general all you need is care and
patience, given that you have the necessary skills. If a plan does not work immediately be
persistent. Ifit still does n’t work, discard it and try a new strategy. Don’t be misled this is the
way mathematics is done, even by professionals.

IV. Look back

Much can be gained by looking back a completed solution to analyze your thinking and ascertain
just what was the key for solving the problem. This is how we gain “Mathematical power”, the
ability to come up with good ideas for solving problems never encountered before.
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NATIONALANTHEM

- Rabindranath Tagore

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.
Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga
Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-taranga.
Tava shubha name jage,

Tava shubha asisa mage,
Gahe tava jaya gatha,
Jana-gana-mangala-dayaka jaya he
Bharata-bhagya-vidhata.

Jaya he! jaya he! jaya he!

Jaya jaya jaya, jaya he!!

- Pydimarri Venkata Subba Rao

“India is my country, all Indians are my brothers and sisters.
I love my country, and I am proud of its rich and varied heritage.

[ shall always strive to be worthy of it.

1 shall give my parents, teachers and all elders respect,
and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone, lies my happiness.”
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PREAMBLE

THE PEOPLE OF INDIA, having solemnly resolved to constitute India into a
SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC and to

secure to all its citizens:

JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all

FRATERNITY assuring the dignity of the individual and the unity and integrity of the

Nation;

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS CONSTITUTION.

2RESTS HROPD B0 ZPPVSCTIR), HVOBRE, Dodsani, G285,
DR, 1163B50, ToezoM DY,0THEIHTRSE, FPBOOLOS D0JWE, s,
Do22805 RASRR),, BSSSH, ZPBREED, B0, B5,0, BTASHOSD FasBOTAA,
©OSEHFH7, ODHTUTIEIHR, DD SR, WEIBILD, TPCOLOES? 58 TR,
B0 DB DOBR, DogIes, IR, HODODOTERE 1949 HHob
29 $0 T32a501 HONSSP DOV WG BIDHVIT BIRR0DOTLID, B3

ToER0TR), B aad RIRLIOENR,O.

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Sovereign Democratic
Republic” (w.e.f. 3.1.1977)

Subs. by the constitution [Forty-second Amendment] Act, 1976, Sec.2, for “Unity of the Nation”
(w.e.f. 3.1.1977)
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Chapter

H5F8C4

Exploring Geometrical Figures

8.0 Introduction

We come across various figures of geometry in our daily life. There are money objects that have
direct or indirect connection with geometry. These objects or actions have geometrical properties
and applications. Look at the following pictures. Observe are the various geometrical figures and
patterns involved in it. You might have found some shapes are similar in nature, some are congruent

and some geometrical patterns that are evenly spread on the floor.

Can you identify such congruent shapes, similar shapes and symmetric shapes or patterns in the

pictures?

T AEY |O
Eors Bp

The shapes of windows in the picture are congruent; the triangular elevations are similar and the

tile patterns that are spread on the floor are of symmetric figures.

Letus study how these principles of geometrical shapes and patterns are influencing our daily
life.
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4 Exploring Geometrical Figures

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 a fan are of same shape and size.

Another example for congruency of shapes in daily life.

Go to an audio shop and find a Compact Disc (CD) there, what do you notice? The CDs are of
same size and shape. If you place them one above the other, they cover each other exactly. We
can say that the faces of CDs are congruent to one another. Now put the post cards one above
the other. You will find that all post cards have same size and shape; they are all congruent to one
another.

Name any three objects with congruent faces.
8.1.1 Congruency of shapes
Observe the following

()

Rotate

In the above pictures, do all the figures represent the same object irrespective of their position?

Here the same figure is moved, rotated and flipped to get figures. They represent the same hand
fan.

If we place all figures one above the other, what do you find?

They all cover each other exactly i.e. they have same shape and size.
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6 Exploring Geometrical Figures

Do you remember what we call the figures with same shape and size ?

Figures with same shape and size are called congruent figures.

Flip : Flip is a transformation in which a plane figure is

reflected across a line, creating a mirror image of the original /@ / A o\
figure.

After a figure is flipped or reflected, the distance between the line of reflection and each point on
the original figure is the same as the 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 observe the following geometrical figures.

A A B B
() rotate flip
move
B C B C C A A C
Triangle
P P Q Q
(ii) rotate flip
move /\ /\
R P
> R >
Q Q - p R
Angle

In all the cases, if 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.

Iftwo shapes are congruent, still they remain congruent, even they are moved or rotated. The
shapes would also remain congruent if we reflect the shapes by producing their mirror images.

We use the symbol = to represent congruency.
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8 Exploring Geometrical Figures

Do This

Identify which of'the following pairs of figures are congruent.

Can you say when do a pair of (a) Line segments (b) angles and (c) triangles are congruent?

(a) Weknow that two line segments are congruent if they have same lengths.

Q
A B
P
Length of AB =length of PQ then AB = PQ
(b) - Two angles are congruent if they have same measure.
B Q
0 P
R
A ZAOB= ZPQR
(¢) Twotriangles AABC and APQR are congruent if their corresponding sides and angles are

equal.
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10 Exploring Geometrical Figures

ie. AB=PQ and <ZA = /P A p
BC=QR /B = £Q
CA=RP ZC = /R
B i CQ i R
AABC = APQR.

Now, how can you say that two polygons are congruents?

Letus discuss this with an example. Letus consider ABCD 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
1.e. the edges must coincide with each other, only then we say that the two squares are congruent.
"If two polygons are congruent then their corresponding sides are equal and corresonding
angles are equal. Thus the two geometrical shapes are said to be congruent if they
coincide with each other exactly."

X2 Do This:

Look at the following pairs of figures and find whether they are congruent. Give

reasons.

(M) 4 (i1) Q
L R |_Q R
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12 Exploring Geometrical Figures

Cl€

8.1.2 Similar shapes

In our books, we have pictures of many objects from our sorroundings. For example pictures of
elephants, tigers, elevation plan of a huge building, block diagram of a microchip etc.

Are they drawn to their original size? No, it is not possible. Some of them are drawn smaller than

the real object and some of them are drawn larger.

Do This

1. Identify the out line figures which are similar to the first figure.

N e A

(1) (i1) (iii)
v JU
(i1) (i)
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14 Exploring Geometrical Figures

A picture of a tree is drawn on a paper. How do you say the picture drawn is similar to its

original?

Tree Picture

Here is an object is shown which is reduced in different proportions. Which of the following
reductiogls resembles the original object? 2

5.97632243312214e-006

Original object Reduction-1 Reduction-2  Reduction-3 Reduction -4

By comparing the dimensions, we say that reduction-3 resembles the original object. Why?
Let us, find the ratio of corresponding sides of original object and reduction - 3, what do you
notice?

Length of the original

4
length of the reduction -3 E
breadth of the original 3 3x 4 12 4

3

breadth of the reduction -3 B 2.25 - 2.25x4

We notice that the ratios of corresponding sides are equal.
Here all the corresponding angles are right angles and are equal.
Hence we conclude that “two polygons are similar if their corresponding angles are congruent

and lengths of corresponding sides are proportional”.

Find the ratio of corresponding sides for all other reductions.

8.1.3 Where do we find the application of similarity?

Engineers draw elevation plans, similar to the building to be constructed. D.T.P operators draw
diagrams on the computer which can be magnified in proportion to make banners. Photographer
makes photo image prints of the same by enlarging or reducing without distortion based on
principle of proportion. Diagrams of science apparatus and maps in social studies that you have
come across are in proportion i.e. similar to the original objects.
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16 Exploring Geometrical Figures

Checking the similarity

Observe the following pairs of similar figures. Measure their sides and find the ratio between

their corresponding sides, also find the corresponding angles. What do you observe?

2
1 2 2 3 3
2 2
3
. 4.5
il
(ii) 3
10
2 23 33 5 6
3 4 I
4.5

Complete the table based on the figures given above

Ratio of corresponding sides Corresponding angles

1 1
(i) Square= <=+ (90°,90°,90°,90°) = (90°,90°,90°,90°
2 2

. . . 2 2 2 (&) (&) O (8] (0] O

ii) Equilateral triangle = —=—=— ,007, = ,0U7,

(i) Equilateral triangl 33 3 (60°,60°,60%) = (60",60,60")

2
(i) Rectangle= 7 =........ 90°,90°,90°,90°) = (90°,90°,90°,90°
3
3
(iv) Right angled triangle = G (erreen e ) s )= Coneenn s e s e ,)

In every pair of these examples, we find the ratios of corresponding sides are equal and the pairs
of corresponding angles are equal.

Consider another example.

In the adjacent figure if two triangles ABC and ADE are similar then we write it as
AABC ~ AADE. If these two triangles are placed one over the other, you will find that the pairs
of corresponding angles are equal.

(ie) ZA = /A i
/B = /D (why?) C
/C = Z/E (Why?)
and the ratio of corresponding sides are equal A B D

Free Distribution by T.S. Government 2022-23



DERHE J0WreEso :

RdH Bero oRg@e 17

BotDcD8S T $ePe 238D K008, & Pereid B0 ki there Qe é)é?gﬁe) Q020
U°a>é&)o& BT ety BOD) eondrstieme s> g K02005P) BTk, B Koow?

@

2
1 2 3 3
2 2
3
(11) 4.5
3
10
2 23 33 5 6
3 4 8
4.5
P DeroR[00D DB JoHol.
ORBrD ghere AP Jotfs SPemen
1 1
(1) SHBEo 5 = 5 (900,900,900,900) = (900,900,900,900)
00 2 2 2 (0] (0] (6} (6] (0] ()
(1) Ddoersi (Bghezo §=3—=§ (607,607,60%) = (60~,607,607)

..
(i) BB 3 = v

(90°,90°,90°,90°) = (90°,90°,90°,90°)

(iv) ©028%s (@20 — = ....... = oo
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18 Exploring Geometrical Figures

AB BC AC
AD DE AE

(ie.)

Letus see an illustration, how the principle of similar triangles helps us to find out the heights of
the objects located far away.
Illustration: A girl stretched her arm towards a pillar, holding a pencil vertically in her arm by

standing at a certain distance from the pillar. She found that the pencil exactly covers the pillar as
in figure. If we compare this illustration with the previous exmple, we can say that

Height of the pillar(H) Distance of pillar from the girl(D) % ]

Length of the pencil(h) Length of her arm(d) - H
By measuring the length of the pencil, length e ‘h
of her arm and distance of the pillar, we Q 2 de L Wl __ v
can estimate the height of the pillar. %ﬁq << ’D N

Try This
Stretch your hand, holding a scale in your hand vertically and try to cover your

school building by the scale. Adjust your distance from the building. Draw the

figure and estimate height of the school building.

Example 1: Inthe adjacent figure A ABC~APQR,and /C =53°. Find the side PR and
ZP.
Solution: A ABC ~APQR

When two triangles are similar their corresponding angles are equal and
corresponding sides are in proportion.

A
PR-_PQ PR 2
AC  AB 5 4
2
PR = 1" 5=25 4 5 P

and Z/R=/C=53° 2
Sum of all the three angles in a triangle is ] 53° 539
180°. B 3 C
ie. /P+/Q+ /R = 180°

ZP+90°+53° = 180°

ZP = 180°—-143°=37°
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AC AB 5 4

2
PR = i 5=25 4 5 R
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20 Exploring Geometrical Figures

Example2: Draw two squares of different sides. Can you say they are similar? Explain. Find
the ratio of their perimeters and areas. What do you observe?

Solution: Letus draw two squares of sides 2 cm and 4 cm. As all the sides are in proportion

AB BC CD DA 2 1

PQ QR RS SP 4 2

And all the pairs of corresponding angles are 90°

So 0 ABCD ~ o0 PQRS S R

Perimeter of DABCD =4 x2= 8cm
Perimeter of DPQRS =4 x4= 16 cm

Ratio of their perimeters=8:16=1:2

A 2 B P 4  Q

Ratio of their perimeters is same as ratio of their corresponding sides.
0 Areaof ABCD = 2x2 = 4cm’
DAreaof PQRS = 4x4 = 16cm?
- Ratio of theirareas= 4:16 =1:4=17:2>

Ratio of the areas of squares = Ratio of squares of their corresponding sides.

Example3: Jagadeesh tried to estimate the height of a tree by covering the height with a
vertical scale holding it at a distance of 50 cm from his eyes along horizontal line
as shown in the figure. If the scale measurement of the tree is 15 cm and distance

of the tree from Jagadeesh is 50 m. Find the actual height of the tree.
Solution: From the figure AOAB ~A OCD

Corresponding sides of two similar triangles are in proportion.

OA AB OB /,//
" OoC CD OD It
//// I
B/// :
/’/fISCm !
50cm A <« 50m —» C
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22 Exploring Geometrical Figures

05_0ds o 50x01s
5 ¢cp 07 o5 _°m

. Height of the tree =15m

8.2 Dilations:

Some times we need to enlarge the figures say for example while making cutouts, and some times
we reduce the figures during designing. Here in every case the figures must be similar to the
original. This means we need to draw enlarged or reduced similar figures in daily life. This method
of drawing enlarged or reduced similar figure is called
‘Dilation’.

Observe the following dilation ABCD, it is a rectangle

drawn on a graph sheet.

Every vertex A, B, C, D are joined from ‘O’ and produced
to double the length upto Al,B!, cland D! respectively.
ThenA' ,B ! , Cl, D'are joined in order to form a rectangle
whose sides are twice the lengths of each side of ABCD.
OA' 2
OA 1

Here, O is called centre of dilation and =2 1s called scale factor.

Do This

1. Drawa triangle on a graph sheet and draw its dilation with scale factor 3. Are
those two figures are similar?

2. Draw asquare on a graph sheet and draw its dilations with scale factors 4
and 5.

8.2.1 Constructing a Dilation:

Example4: Construct a dilation, with scale factor 2, of a triangle using only a ruler and

compasses.
Solution: 7
d
7
Step 1: Draw a A PQR and choose the RJ -7
. . . . 7 -
center of dilation C which is not on e - 5
. . 7 — -
the triangle. Join every vertex of the Y -
triangle from C and produce. /,:: SO
s
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24 Exploring Geometrical Figures

R T
Step 2: By using compasses, mark three ,7\/
'
points P!, Q1 and R' on the // /,’7
projections so that il o7
// /// ’),—?

CP' =k (CP)=2CP e - 7

1 PPt e
CQ =2CQ Ao

s

CR'=2CR

Step 3: Join PIQI, QIR1 and R'P'. Notice
that AP'Q'R! ~APQR

Exercise - 8.1

1. Name any three pairs of congruent objects, you use daily.

2. (a) Draw two congruent figures. Are they similar? Explain
(b) Take two similar shapes. If youslide, rotate or flip one of them, does the similarity
remain?

3. If AABC = ANMO, name pair of the congruent sides and angles.

4.  State whether the following statements are true. Explain with reasons.
(i) -~ Two squares of side 3 cm each and one of them rotated through 45° are congruent.
(i)  Any two right triangles with hypotenuse 5 cm, are congruent.
(@) Any two circles of radii 4 cm each are congruent.

(iv) Two equilateral triangles of side 4 cm each but labeled as A ABC and A LHN then.
They are not congruent.

(v)  Mirror image of a polygon is congruent to the original.

5. Drawapolygon on asquare dot sheet. Also draw it’s congruent figures in different directions
and mirror image of it.

6.  Usingasquare dot sheet or a graph sheet draw a rectangle and construct a similar figure.
Find the perimeter and areas of both and compare their ratios with the ratio of their
corresponding sides.

Free Distribution by T.S. Government 2022-23



eRsdH Bero oL 25

R
ABrlo 28 $BTH $5BaHo&® &M Tpo ,>\/
e
v’ _7
CP! =k (CP)=2CP e -7
R // ///
CQ'=2CQ 7 -7 —-
P
CR'=2CR /,//’/p ,,,,, v
(ETTT
ervsen P, Q! st R oo

VD50 HBOHR®.
F>%03: P'Q', Q'R! %805 R'Plew

L. AP'Q'R! ~ A PQR &2
[aERIVSIR IR

1. Qe ¢d@PA0E SR L esde BB &S SHen DEYE.

2. (a) Bo RS Herod Aohod. @ SErareHEear? DHBoSE.
(b) Bow JErD HeredH Sl O b, (Fwo Do Swe (B ©
DB E0ETom.
A ABC = A NMO @008 @8 gheredd, @drs Seare el ok
4. (Bob (HHSTren $EELHT D Tor Beod. SBEro ¥B0DE0E.
(i) 38 0.5, ghereorr Ko Bok $SHBRPeE® af A 45° DY (Fkoewo BoBoDS, ©
QBISTTeD.
(i) 5 0.8 Srpeore Ko Botd wows’n (Bgberen SBOHrTEeD.
(i) 4 0.2 IPorr Ko Bod Hmes ST,
(iv) 4 20.5 ghesore Ke Boh dversT (@deron A ABC Hoctw A LHN o&® &rrdodd,
09 JBISPToe0 50D.
(V) 28 adoghe S0k oo [H&doaduen SEdLPTee.
5. a8 SHIEK Dot SeHA P 50gHER e8IV AcHod. HB»  JQG B TPAROE),
DBRRTS Heren $rBo @ (H&ow Hered Aabod.
6. 23 (™5 AB0 D S SHBE Hotd SeHIDP el ég&&é@v@o\ Achod. wel8 DEPD HEP)
Deosoll. & To Here Jerergen HOAW HépSoden EHMI o8 8 o
é)giﬁééaé@%J ghero AQHos® Meyod.

Boorrn (Hhdio 0 &8 Hobd 2022-23



26 Exploring Geometrical Figures

7. Tpillars are used to hold a slant iron gudder as shown
in the figure. If the distance between adjoining two
pillars is 1 m and height of the last pillar MN is 10.5
m. Find the heights of rest of the pillars.

10.5 m

O A CE G 1 KM

8.  Standing at 5 m apart from a vertical pole of height 3 m, Sudha observed a building behind
the pillar and found that tip of the pillar is in line with the top of the building. If the distance
between pillar and building is 10 m, estimate the height of the building. [Here height of
Sudha is neglected]

9.  Draw a quadrilateral of any measurements. Construct a dilation of scale factor 3. Measure
their corresponding sides and verify whether they are similar.

8.3 Symmetry

Look at the following figures. If we fold them exactly to their halves, one half of each figure
exactly coinsides with other half.

What do we call such figures? What do we call the line along which we fold the figures so that
one half coincides with the other? Do you recollect from earlier classes?

They are called symmetric figures and the line which cuts them exactly into two halves is called
line of symmetry.

Do These

Draw all possible lines of symmetry for the following figures.

AN
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28 Exploring Geometrical Figures

Observe the following symmetric designs which we see around us.

All these designs are products of different kinds of symmetry.
Here, the dog has her face made perfectly symmetrical with a bit of photo

magic. Do you observe a vertical line at the center?
Itis called ‘line of symmetry’ or ‘mirror line’.

We call this symmetry as ‘Reflection symmetry’ or ‘“Mirror symmetry’.

Consider another example, reflection of a hill in a lake. Itis also  pmm
reflection symmetry and line of symmetry is a horizontal line that
separates the hill and its image. This may not be perfectly symmetric

because lower part is blurred by the lake surface.

8.3.1 Rotational symmetry

Observe the lines of symmetry in the following.

A
A A
I I
I I
€f==m== N > NN
| N
i SO
] I
T
v

Different geometrical figures have different number of lines of symmetry.
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30 Exploring Geometrical Figures

Rotate each figure given above, about its centre and find out how many times it resembles its
initial position during its one complete rotation.

For example, rectangle has two lines or axes of symmetry. When a rectangle is rotated about its
center its shape resembles the initial position two times. We call this number as ‘order of rotation’.

Tabulate your findings in the following table.

Geometrical figure| No. of axes of No. of times it resumes Order of
symmetry its initial position rotation

Isosceless triangle|  .............. | e

Rectangle 2 2 2

Equilateral triangld  ............... | o

Square | | e

Circle | s i e,

Think, Discuss and Write

1. What is the relation between order of rotation and number of lines of symmetry of a

geometrical figure?

2. Howmany lines of symmetry does a regular polygon have? Is there any relation between

number of sides and order of rotation of a regular.polygon?

8.3.2 Point symmetry

Observe the adjacent figure. Does it have line of symmetry? It does not have line symmetry, but

it has another type of symmetry. The figure looks the same either you see it from upside or from
down side. i.e., from any two opposite directions. This is called point

symmetry. Ifyou look at the figure you may observe that every part of it r ‘
has a matching point. If you draw a line through its centre, it cuts the
diagram on either sides of the center at equal distance. Draw some more

lines through center and verify. Now this figure is said to have ‘point L J

symmetry’.

We also observe that some letters of English alphabet too have point symmetry .

X|H|[I||S|N|Z
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32 Exploring Geometrical Figures

Try These

Identify which of the following have point symmetry.

OW X

2. Which of the above figures have any line of symmetry?

3. What can you say about the relation between line symmetry and point
symmetry?

8.3.3 Applications of symmetry

. Majority of the objects what we use have atleast one type of symmetry.
. Most of the Machine made products are symmetric. This speeds up the production.

Observe these patterns

Basic or Unit figure

Where do you find these? We find these patterns in floor designs and fabric painting etc.

How these patterns are formed?

Usually these patterns are formed by arranging congruent figures or mirror images side by side in
all the directions to spread upon the area without any overlaps or gaps. This is called tessellation.
This enhances the beauty of the diagrams.

Are they symmetric as a whole?

Does the basic figure which is used to form the tessellation is symmetric?
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34 Exploring Geometrical Figures

You can observe that only some patterns have symmetry as a whole as in fig(b) and others does
n’thave any symmetry as a whole as in fig(a), though the basic figures/unit figures are symmetric.

Observe the following tessellations again. What are the basic shapes used in these tessellations?

You may notice that the basic shapes used to draw tessellation are pentagon, rectangle, squares
and equilateral triangle. Most tessellations can be formed with these shapes.

Exercise - 8.2

1. Cutthe bold type English alphabets (capital) and paste in your note book. Draw possible
number of lines of symmetry for each of the letter.

(1)  Howmany letters have no line of symmetry?
(i) Howmany letters have one line of symmetry?
(i) How many letters have two lines of symmetry?
(iv) How many letters have more than two lines of symmetry?
(v)  Which of them have rotational symmetry?
(vi)  Which of then have point symmetry?
2. Draw lines of symmetry for the following figures. Identify which of them have point
symmetry. [s there any relation between line symmetry and point symmetry?

0 OO
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36 Exploring Geometrical Figures

3. Name some natural objects whose faces have atleast one line of symmetry.

4.  Draw three tessellations and name the basic shapes used in your tessellation.

What we have discussed

»  Figures are said to be congruent if they have same shape

and size.

»  Figures are said to be similar if they have same shapes

but with different size.

F2M5H1 | -«  Ifweflip,slide or rotate the congruent/similar shapes

their congruence/similarity remains the same.

. Some figures may have more than one line of symmetry.
. Symmetry is of three types namely line symmetry, rotational symmetry and point
Ssymmetry.

. With rotational symmetry, if the figure is rotated around a central point, it appears
the same as original two or more times. The number of times it appears as the same,

is called it’s order of symmetry.

. The method of drawing enlarged or reduced similar figures is called Dilation.
. The patterns formed by repeating figures to fill a plane without gaps or overlaps are
called tessellations.

Free Distribution by T.S. Government 2022-23



a‘.ﬂg&bédﬁ: Here @3‘3&9 37

3. @)é@)é’éé‘s 8050 a8 RS o) EOA 603 Sogren Ko HHe FHoBI HEH0E.
4. DB FHoreed BYBLRSo A TASE SHTPACDS (FPHNE Hereosy Beoyod.

Sodo A HByowro

e
B1V5PE

.
=,

2.8 @se85n LHBAM 2.8 VOIPBID Ko KT DO

DeTen 9OLTED.
DBETEren FVSD 68 eTPEEN Ko HeFen HEPD Héren.

3050 DBSPS Boe HErRH Herosd 2207, ([9e0 BT
o B 8 JERSrIS Soe $8rHE werl Jod
SInotnod.

Deren .88 ST AENS DB %"%},&5"@& EON A00EDD).

. %%“o;éo Kooty Bzeen 9 &ocﬁo%"o“eqéo, B %"%&60 SoBSE» (g50e0 %"%&60

(e R0 Bo Déro (@eso DHSHE © 5"@‘;’88?0 O ?gééaoé’sé
.88 87 &)é)&éﬁtég TSR, B Doggd (g9 %"%1&6 HBLTE0 90ETR.

28 Herd) O DY Soe DK Ve Herern HZS DB JBes wotrdd,

28 Bero BEHHES gl Bhor S ©BESne SHhow o8 Feremd)

@Qééboﬁe;g 58 Sé‘\)éoﬁs OERH.

Boorrn (Hhdio 0 &8 Hobd 2022-23




Chapter

Area of Plane Figures

9.0 Introduction

Devarsh wants to purchase a plot to construct a house for himself. Some of the shapes of the
plots visited by him are shown below.

€&— 12m —>

@) () ©

Plot (a) is inthe shape ofatrapezium, Plot (b) is inthe shape of a quadrilateral and plot (c) is
in the shape of a pentagon . He wants to calculate the area of such figures to construct his house
in the field.

We have learnt how to find the area of arectangle, square, parallelogram, triangle and rhombus.
In this chapter we will learn how to find the area of a trapezium, quadrilateral, circle and a sector.
First let us review what we have learnt about the area of a rectangle, square, parallelogram and
rhombus.
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40

Area of Plane Figures

Do This

Find the area of the following figures:

(0
f(l 4cm

7cm
(i) I, (iii)
f( | 4cm
I
5cm
[1 L] [T =
v) (Vi)
x * 14cm 5cm 5cm
1 N 1 1 Im
20cm scm

2. The measurements of some plane figures are given in the table below. However,
they are incomplete. Find the missing information

Figure Measurements | Formulafor | Area of the
area given figure
u i L
T T Square Side of the square | A =sidexside| ..............
L, A is15cm
T l =
T T Rectangle | Length=20cm | A=1xb 280cm?
- , o Breadth=..........
ZB Triangle | Base =5cm A= ... 60cm?
— Height=...........
h / Parallelogram | Height =7.6cm A=bxh 38cm?
Base = ......c.......
—
Ah Rhombus | d;=4cm | s [,
‘V d,=3cm
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~ “ [ AreaofPlaneFigures |

9.1 Areaofa Trapezium

Kumar owns a plot near the main road as in the figure below. Unlike some other rectanglar plots
in his neighbourhood, the plot has only a pair of parallel sides. So, it is nearly a trapezium in
shape. Can you find out its area?

B/\ N A

30m

O¢— 20m —— >4
20m
[«5)

12m
«—— 12m ——> h

() (i)

<—— 20m
~
AA
V2%
>
<€
<€

Let us name the vertices of this plot as shown in figure (i). By drawing CE L AB, we candivide
it into two parts, one of rectangular shape and the other of triangular shape (which s right angled),
as shown in figure (ii).

i h _i — 2
2x XCc = 2x12><10—60m

Areaof A ECB

Avrea of rectangle ADCE AE x AD = 20 x 12 = 240 m?

Area of trapezium ABCD Area of A ECB + Area of rectangle ADCE

60 + 240 = 300 m?
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Thus we can find the area if the trapezium ABCD by combining the two areas i.e. is rectangle
ADCE and triangle ECB.

- Areaof ABCD

Area of ADCE + Area of ECB A_D =EC =h
AE =a, AB =b=a+c

1
(hxa)+ > (hxc)
1
= h(a+ EC)
_ 2a+cC
- h[ 2 )

SC

= %h(a+b)(-,- c+a=Dh)

1
= 5 x (perpendicular distance between two parallel sides) x

(sum of lengths of parallel sides)

By substituting the values of h, b and a in the above expression

1 here h=12
Area of trapezium ABCD = > h(a +b) a=20
1 b=30
=& x 12 x (30 + 20) = 300 m?
Examplel:  Hereisafigure of a playground. Find the area of the playground.
b
C
|
|
|
h I
|
|
F B
b ‘<T>
a _ >
Solution: Here we can not divide the figure into one rectangle and one triangle. Instead ,we

may divide it into a rectangle and two triangles conveniently. Draw DE 1 AB and
CF L AB. So that trapezium ABCD is divided into three parts. One is rectangle
DEFC and the other two are triangles; AADE and ACFB.
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CR T

= %h(a+b)(-,- ct+a=Dh)
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4 [ AreaofPlaneFigures |

AreaoftrapeziumABCD = Areaof triangle ADE+Areaof Rectangle DEFC+Area of triangle CFB

1 1
=(zxhxc)+(bxh+(zxhxd)
2 2
=h 1c+b+1d}
| 2 2

—h c+2b+d}
2
:h_c+b+d+b}

2

fa+b
2

} ((-c+tb+d=a)

So, we can write the formula for the area ofa trapezium

] sum of parallel sides
=height x
2
1 i . . .
= 5 x perpendicular distance between two parallel sidesx(sum of parallel sides)
Activity
1.  Draw atrapezium WXYZ on a piece of graph paper as
shown inthe figure and cut it out as shown in Fig. (i) Z b Y
/ \
[ 1h \
/ \
W a X
Fig. (i)
2. Findthe Mid point of XY by folding its side XY and name Z— %
it ‘A’ as shown in Fig. (ii) T~ R
W X
Fig. (i)

3. Draw line segment AZ.
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4.  Cuttrapezium WXAZ into two pieces £~
by cutting along ZA. Place A ZYA : -
as shown in the fig. (iii) where AY [ 1" X‘\\\
placed on AX in such away that “Y’ : T~

w
coincides with *X”. We get A WZB. i X b B
(¥) @
What is the length of the base of the Fig. iii)

larger triangle? Write an expression
for the area of this triangle fig. (iii)

5. Theareaofthis triangle WZB and the area of the trapezium WXAZ are the same (How?)
Avrea of trapezium WXAZ = Area of triangle WZB

1 1
:ExheightXbase=E x hx (a+b)

Note : Check the area by counting the unit squares of graph.

Do This
1.  Find the areaof the following trapezium. |
< 7cm
: = D___G_cn_w____T
: 8cm 3 §
. l
< 9cm
- - / - -
Fig. (i) Fig. (i)

2. Areaofatrapeziumis 16cm>. Length of one parallel side is 5 cmand distance
between two parallel sides is 4 cm. Find the length of the other parallel side.
Try to draw this trapezium on a graph paper and check the area.

3. ABCD is aparallelogram whose area is 100 sg. cm. D C
P is any point inside the parellelogram (see fig.) find

the area of arAAPB + arACPD. A -
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5. A WZB 3zres0 8ok Skheo S0 WXAZ 3Szegsme JEPEHT? (DoHBH))

Sheoon Sdymo WXAZ Jerego = (@abuo WZB Seeego

1 1
:Ex@@xfﬁpgbzthX(a+b)
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Solved examples

Example2:  The parallel sides of trapeziumare 9cmand 7cm long and the distance between
them is 6cm. Find the area of the trapezium.
Solution: The sum of the lengths of parallel sides (9 +7) cm=16cm
Perpendicular Distance between them = 6cm
< 9cm

L]

v

6cm

]

& 7cm _— >

1
Area of the trapezium = 5 (sum of the lengths of parallel sides) x (distance between them)
1 2
= (E x 16 x 6) cm

48cm?

Example3:  Areaofatrapezium is 480cm? Length of one of the parallel sides is 24cm and
the distance between the parallel sides is 8cm. Find the length of the other parallel
side.

Solution : One of the parallel sides = 24cm
Let the length of the other parallel sides be ‘x” cm
Also, area of the trapezium = 480cm?

Distance between the parallelsides = 8cm

1
.. Areaof atrapezium = 5% (a+b) xh

480 = %x(24+x) x8
= 480 = 096+4x
= 480-96 = 4x
= 4 = 384
= X = 384 = 96
4

. The length of the other parallel side = 96 cm
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PHOVS Jodgen
S8 2 1 oo zﬁé}%&éﬁw &wé& JEPoBE here Boden SHHMT 9 odh Hddsn 7
0.8, T By ©oarEo 6 0.8 wand Sbeon BB eTegEN EHMT0L0.

PSS - DEr0BE ghere PEHe o = (9+7) 0.8, =16 20.5.
& oGy woaiEso = 6 20.8. ¢ 9 0.5, 5

L]
:
: 6 20.5.
:
I

M

1 €—— 73 @ —>
Ddooe SEeSeo = 5 (RS ghere PEHe IFo) X (VEross shere Kk ©0asrEo)

1
(5 * 16 x 6) 5705

48 5.20.80.

S8 3 Jdeo zﬁééatﬁ)e)azﬁw cﬁné& Sego 480 B.208.  $5rosE gheres® a8 gheso
Fod 24 208 85w & Blay ©0EPE0 8R0.8) BoKS HErosS gheo &»é&
BPodd B0,

JS5S JEr0S8 ghered® a8l LD = 24 %0.%.
Bo&S DET0S8 ghazsn KD X 0.8, @b omro
dhooe Stye Jeego = 480 3.%0.5.

8 20.8&.

V8088 ghezeed Blaly ©otm80

1
. dheoow Sty S0 5% (@a+hb) xh

480 = %x(24+x) x8
= 480 = 096+4x
= 480-96 = 4x
= 4 = 384
= X = 384 = 96
4

Bo&S DEroBY ghHasn SPED = 96 0.8.
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Example4: Theratio of the lengths of the parallel sides of a trapeziumis 4:1. The distance
between themis 10cm. If the area of the trapezium is 500 cm?. Find the lengths
of the parallel sides.

Solution:  Areaofthe trapezium = 500cm?
Distance between the parallel sides of the trapezium =10 cm
Ratio of the lengths of the parallel sides of the trapezium=4:1

Let the lengths of the parallel sides of the trapezium be 4x cm and x cm.

1
Area of the trapezium = > (a+b)xh

1
= 500 :E(X+4X)X10
= 500 =(x+4x)5
= 500 = 25x

500

= X —2—5—20

. One parallel side =20cm
. The other parallel side =4x =4 x 20=80cm (- parallel sidesare in 4:1)
Example5:  Inthe given figure, ABED is a parallelogram in which AB = DE = 10 cmand the
area of A BEC is 72cm?. If CE = 16cm, find the area ofthe trapezium ABCD.

10cm 16cm R
D E c

L]

N
4

h

10cm

1
Solution: Areaof ABEC = 2 Base x altitude
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S8 4 ddeo 5&3639&:5336550 D088 ghere PEH JYB 4:1. B St 10208.
deoa SEByes FTege 500 . 20D o0l BErosY ghere FoBed EHACH.
PES Sdoeon SHtpe Feregn = 500 &, 20
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J&r0S8Y ghere TPEHe AP =4: 1
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1
- Shoon $HS)e JTewgo = 5% (a+b)xh

1
= 500 :E(X+4X)X10

= 500 =(x+4x)5
= 500 = 25x

500

= X —2—5—20

- el Drods gheso P&y =20 0.8
" 508° dErodE gheso KD = 4X =4 x 20 =80 0.8 (- dEroSE here FEHe Y 4:1)

amSe 51 & (Bod adipas KErody Sdhdyeo ABEDs&®* AB = DE = 10 20.8. 0805

A BEC 3eogo 72 8.20.8. CE = 16%0.%. eonss® seoe Séymo ABCD
@), BEregsnd Soshos.

10 0.5, 16 20.50.

4

10 20.50.

1
PES - A BEC (@speeeso = 5 X gD X D&
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72 L 16 x h
= — X X
2
ho = 722 g
SEEET IR
In trapezium ABCD
AB =10cm
DC = DE+EC(-- DE=AB)
= 10+16 =26cm

.. Areaofthe trapezium ABCD

%X(a+b) x h

1
5 (AB+DC)h

1
5 (10+26) x 9

18 x 9
162 cm?

Example 6:  Mohanwantsto buya field onariver-side. Aplot of field as shown in the adjacent
figure isavailable for sale. The length of the river side is double the length of the
road side and are parallel.

100 m

The area of this field is 10,500m2 and the distance between the river and road is
100 m. Find the length of the side of the plot along the river.
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72 L 16 x h
= —x x
2
72 %2
h = 16 =9 20.5.

3002 iSéé)éa?Dao ABCD &*
AB = 10 20.%.
DC DE+EC (.- DE=AB)

10 + 16 =26 20.%.

- Sheon SH oo ABCD

L +b) x h
= — X X
2 (a+b)

1
5 (AB+DC)h

1
> (10+26) x 9

18 x 9

162 5.20.8.

S8 6 IS 368808 chod) Fo8 oo BT ) @HETN. © SPoo @) =58
S (808 HEWRD Y. 588850 JD o) é@o PED), 80 IDH a8y
PEHIB 805y SoB B Both Jhew BPoBBL0Me CHOR.

100 o

® Yo JFéogo 10,500 SE8H ey LAk $6, Ewd HEgErso 100 L.
568850 Joad oy ‘éae)o Bog) LI é:éa‘é’s&o&.
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Solution: Let the length of the side of the field along the road be x m.

Then, length of its side along the river =2x m.

Distance between them =100 m.

1
Area of the field = > (a+b) xh

= 10,500 = %(x +2x) x 100
= 10,500 =3x x 50
= X = 10,500 =70
3x50
. Length of the plot on river side = 2x=2x70
=140 m

9.2 AreaofaQuadrilateral

Aquadrilateral can be split into two triangles by drawing one of its diagonals. This “Triangulation’
helps us to find the area of a quadrilateral.

Mahesh split the quadrilateral ABCD into two triangles by drawing the diagonal AC.

We know that the area of a triangle can be found using
two measurements, base of the triangle and vertical height
of the triangle

Mahesh has drawn two perpendicular lines to AC from B
and D; named their lengths as h, and h, respectively.

-,

Avrea of the quadrilateral ABCD

(area of AABC) + (areaof AADC)

1 [1
EXAC ><h1 + EACXhZ

1
> AC(h; +hy)

1
Area of quadrilateral ABCD = 5 d(h, +h,)

Where ‘d’ denotes the length of the diagonal AC.
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(VN

1
o@@@gozgx(a+b)xh

1
= 10500 = (x+2x) x 100

= 10,500 =3x x 50
10,500 -0
~ 3x50

L 56880 Bod viniy B o) wotHPEY = 2X =2% 70

= X

=140 &».
9.2 isé’eo&?)& S50
a8 iﬁéaéaaazﬁn égo Ao TXO° & iﬁé)é)e)azﬁné: 8o (Bgherenrr DAIB0UBHK). & “(BHEB8ee”

(£05r0rHBES) HFB EHFHLB Sdtym Jerogn SHBEHHHEHOB.
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(Bghagdaregind SHPIErl8 srhedd SPoden Both. @
(Babassin 4rd HBEH TR Achads B (V&) G
Soden.

Srees Stetal AC? %Qlaénen B 558050 D © £08& 3ok
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-,

Sehtpessin ABCD &%) Szeeso

(AABC 3=rexo) + (AADC Szees0)

1 [1
EXAC ><h1 + EACXhZ

1
> AC(h; +hy)

1
ABCD $étye Seeego = 5 d(h,; +h,)

S 85w AC o8, s "d" 8 o,
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Try These

|
We know that parallelogram is also a E
quadrilateral. Let us split such a 'h
quadrilateral into two triangles. Find their ;
areas and subsequently that of the :
parallelogram. Does this process in tune b
with the formula that you already know?

1
Area of aquadrilateral = 5 X Length of a diagonal x Sum of the lengths of the perpendiculars

drawn fromthe remaining two vertices on the diagonal.

Example 7:  Find the area of quadrilateral
ABCD

D<g Tiem i_ > B | 12cm
Solution: Area of quadrilateral ABCD
1
- Ed(h1+h2)
Sum of the lengths of
perpendiculars from the
D 12cm

remaining two vertices on the < 11cm
diagonal AC = (h, +h,)

h1+ h2: 12 cm.
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1
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el T %) Her508 Srdads
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AN S B8 a0 ABCD &xg)
1
Seegtn = 5 d(h, +h,)

8550 HADS Boh Yoo
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\

Swgo AC = (h, +h,)
h, +h, =12 20.%.
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Length ofthe diagonal (BD) =11 cm.

1 1
. Area of quadrilateral = 5 d(h,+h))= 5 x12 x11=6 x11 =66 cm?.
9.3  Areaof Rhombus B

We use triangulation method of splitting into trianglesto find a
formula for the area of rhombus.

In the figure ABCD is arhombus. We know that the diagonals
of arhombus are perpendicular bisectors of each other.

-+ OA=0C, OB=0D

And /BOA = ~/COB = ~DOC = ~AO0D = 90°
Area of rhombus ABCD = area of A ABC + area of A ADC

1 1
E><AC><OB+§ x AC x OD

x AC (OB+OD)

xACx BD  (--OB+OD =BD)

N, N

1
Thus area ofa rhombus = 5 X d,d,, whered,, d, are its diagonals.

In words we say, area of a rhombus is half the product of its diagonals.

Example 8:  Find the area of arhombus whose diagonals are of length 10 cmand 8.2 cm.

Solution:

1
Area of the rhombus - x d,d, (where d,, d, are lengths of diagonals)

2
L 10 x 8.2
— X x 8.
2

A1cm?
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Stet BD @) erisy =11 200.8».

1 1
"o SEtymo GoE) Ferego = 5 d(h, +h,)= 5 x12 x11=6 x11 =66 5. 20.5.

9.3 “Hdlpusn Y STome B
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A
S SETyes0 ABCD EoSInen HENT0 wow DHEPOED
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$Ba» ZAOB = /BOC = ~COD = ~A0D =90°

8% Sebeipeo ABCD &%) Jzeego = A ABC 3= + A ADC 3erexo

1 1
:EXACXOB+E x AC x OD

x AC (OB+OD)

xACx BD (.~-OB+0OD=BD)

N, N

1
00T SoSEtye Jeegn = 5 x d;d, , st d; 5B d, eo EgEen EwE) FHen.

33 Dorr BEoBessn EwE) Feregn T8 EEHve PEHe orind® HKEw o TYDK).
S8 8: E8 5o DEH010 o 5850 8.2 odvenre Ke SJosSBesn D)
BTegEnod 808408,

PES

1
- x d,d, (aheo dy, d, e E55we GwE) FHen)

Doesotpesin Ghos) FF°eg0 >

L 10 x 8.2
= — x x 8.
2

= 41 $.20.%.

Boorre (H3bdo T0E add Hobd 2022-23



~ © [ AreaofPlaneFigures |

9.4 Surveying the field

A surveyor has noted the measurements of a field in his field book in metres as shown
below. Find the area of that field.

ToS
200
25t0T< | 160
110
70

30
FromP

60to R
25to L
40t0 Q

The above data gives the following information
1. Thefield is in the shape of a hexagon whose verticesare P, Q, R, S, T and L.
2. PSistakenasdiagonal
3. \ertices Q and R on one side of the diagonal and the vertices T and L are on another side.
4

. The perpendicular drawn from Q to Ais 40 m. Similarly other perpendiculars drawn from

R, T,and L.
5. Inthe field book the measurements are real and recorded from bottom to top.
6. The field is divided into 2 triangles, 2 trapeziums. >
We can find the following measurements from the above figure
AC =PC - PA T i
=110-30=80m
Ch R
CS =PS-PC 110 o0
=200-110=90m
DS =PS-PD L 25|_I$>0
=200-160=40m 3,3 o Q
BD =PD-PB
=160-70=90m P
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AC =PC - PA
= 110 30 = 80 &». T ok

CS =PS-PC il i
=200 — 110 = 90 v, 110 60

DS =PS—PD
= 200 — 160 = 40 &v. AN

BD =PD-PB Ao
=160 — 70 = 90 &.
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Area of A APQ

1bh
5 xbx

1
=5 30 x 40 = 600 Sg.m.

1
Avrea of trapezium AQRC =5 X h(a +b)

1
= 5 xAC(AQ+CR)

1
= 5 x 80 x (40 +60)

1
=5 80 x 100

= 4000 Sg. m.

1
xCRxCS =7 x60x90 = 2700 Sq.m.

Area of A CRS = >

N |-

1
Avrea of trapeziumPLTS = 5 % h(a + b)
1
=5 xLB(TL+SP)

1
5 % 25(90 + 200) (--TL=BD=90)

1
E x 25 x 290

3625 Sg.m.
Area of the field

600 + 4000 + 2700 + 3625

10,925 Sqg. m.
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dhooa Sddyeo AQRC Jeeeso

A CRS 3zeeg0

dheooa SEdyeo PLTS Swego

P00 TR0

1
= x 30 x 40 = 600 ..

lh b
2><(a+)

5 XAC (AQ +CR)

1
5 x 80 x (40 + 60)

1
EX 80 x 100

4000 3. 8.

1 1
5 x CRxCS = > x60x 90 = 2700 3. &.

lh+b
5 xh(a+b)

5 xLB(TL+SP)

5 % 25(90 + 200)

(-- TL =BD =90)
1

> % 25290

3625 5. 8.

600 + 4000 + 2700 + 3625

10,925 ..
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Do This

of the fields.
(i) ToD
140
50toE<—] 80
50 [|—>50toC
30 —30toB
FromA

The following details are noted in metres in the field book of a surveyor. Find the areq

(ii) ToC
160
30toD<—{ 130
90 +—>60toB
40to E<— 60
FromA

Think and Discuss

A parallelogram is divided into two congruent triangles by drawing a diagonal across it. Can we
divide a trapezium into two congruent triangles?

Try These

Find the area of following quadrilaterals.

9.5 Area of a Polygon

The area of a polygon may be obtained by dividing the polygon into a number of simple shapes
(triangles, rectangles etc.) Then the areas of each of them can be calculated and added up to get

the required area.
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Observe the following pentagon in the given figure:

B . = .
1
O : A
Ih, 1 h,
1
A D A
u ’ N S
| |
ih, i,
| |
| 1
| |
| 1
E
Fig. (i) Fig. (i)

Fig.(1) : By drawing two diagonals AC and AD the pentagon ABCDE is divided into three parts.
So, area ABCDE = area of AABC + area of AACD + area of AAED

Fig.(ii) : By drawing one diagonal AD and two perpendiculars BF and CG on it, pentagon
ABCDE is divided into four parts. So,

area of ABCDE = area of right angled AFBA + area of trapezium BFGC + area of right angled
ACGD + area of AAED.

Why is this so? (Identify the parallel sides of trapezium BFGC).

Try These
0] Divide the following polygon into parts (triangles and trapezium) to find
out itsarea.
H
G
F I
= R
Fl is a diagonal of polygon EFGHI NQ is a diagonal of polygon MNOPQR

_ Free Distribution by T.S. Government 2022-23 _



& (808 H058pRI HBED0B0E.

B B
c —
1
O : A
Ih, 1 h,
1
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| |
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E E

(0 (i)

Hwo.(i) 1 Egsmer AC 58csn AD o Achoe oepe Hodghe ABCDE & Lt grrisioen
DPBOBHE). oD

Sosgh ABCDE gzego = AABC 3zrego + AACD 3erego + AAED gaeego

Heo. (i) 1 885w AD 2 Both eoaswer BF &oai» CG ek Ao oxpe Hoszhe ABCDE &
o0 GRTPeNT DEFBOBHE). oKD

Bosepe ABCDE zego =AFB eoats @ibe oo + Skheon Sdpzo BFGC Swrego +
CGD voas’en (@gbe dwego + AED (@gbe Jzeeg0

68 Ho sesmes E? (Sveon SHByzo BFGC Gwg) $iirods gherai HoSod).

Bch&yokod.
() S5 (8o AcHDBS aF03HRd grrdmene (BghHusmen B “eos
zﬁe‘éod)aao)m Q&R0 O (ﬂwé& @@oegaézooé: BoR°H08.
H
G
F I NE-——mmmmmmm o -
E R
200 EFGHI &) 8o FI 2550858 MNOPQRSE® NQ 8o
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(i)  Polygon ABCDE is divided into parts as shown in the figure. Find the
areaifAD = 8cm, AH =6 cm, AF=3cm C
and perpendicular, BF =2cm, CH =
3cmand EG =2.5cm

B

Area of polygon ABCDE = area

G 5
of AAFB + A = |—| = O
1
Areaof AAFB = - x AF x BF l
|
L 3x2 |
= — X X =]
2 E
. (BF + CH)
Avrea of trapezium FBCH = FH x 5\
(2+3)
=3 x > [ FH=AH - AF]
Areaof ACHD = %xHDxCH:

1
Area of A ADE = ExADxGE =

So, the area of polygon ABCDE = ....

(i)  Find the area of polygon MNOPQR if MP =9 cm, MD =7 cm,
MC=6cm, MB=4cm, MA=2cm

NA, OD, QC and RB are perpendiculars to diagonal MP

S I . N
U:I-—————— o
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(i) 8 0o asugs ABCDE griswenrr g@osados.

AD = 8%0.9., AH = 6 2o.5., B
AF = 320.%. £8d5» ©oasm

BF = 220.&., CH = 320.5.

EG = 2.5%0.8. wons

Bz E8hod. A =

ABCDE a:oghe gzeego = AAFB

gz°ego +

Mé=--—---—®
=
T

1
AAFB 3zeexo = 5 X AF x BF

(BF + CH)
FBCH %802 zﬁé}&a)ao S0 = FH x T

(2+3)
LT

2

[-- FH=AH - AF]

A CHD 3zreg0 = %x HDxCH =

1
A ADE gzeg0 = EXADXGEZ

5295 ABCDE 200808 Szexo = ...

(i)  MNOPQR 2502026 MP =9 20.8%., MD =7 20.8&., MC =6
20.8., MB =4 320.8%., MA =2 320.8&. eond STegEm éé}“s’sgyo&.

855 MP 3 Achads eoaren NA, OD, QC 80w RB.
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Example 9:  Find the area of the field shown along side. All dimension are in metres.

Solution: Area of ABCDE = Area of A ABH + area of trap BCFH + area of ACDF +
+Areaof A AED

D

Now, areaof A ABH

1
Areaoftrap BCFH 5 x (HB + FC) x HF

1
= 5(25+50) x 55

75% 55 )
= —— =20625m

1
— x FC x DF

Area of A CDF >

1 2
= 5 x50 x50 =1250m

Area of A AED = — xAD x EG

= %x 130x 60

=3900 m?
Thus, area of ABCDE = 312.5 + 2062.5 + 1250 + 3900
= 7525m?
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S8 9 (B8 Hend® SrBhS rodn @y JTegin 38508, Hone® i Foden
oS st a5

FES: ABCDE gzreg0 = A ABH Saeeso + oo Séitymo BCFH 3avego + ACDF
30 + A AED gzreg0

A ABH ®3bes 3zeex0

L 25x25
= —x25x
2

= ——=31255%.

625
2

1
Seoa SEtns BCFH 3ereg0 5 X (HB +FC) x HF

1
> (25 +50) x 55

75%x55
2

=2062.5

xFC x DF

N |-

A CDF 3eres0

= — x 50 x 50 = 1250 <5.5.

x AD x EG

A AED gzrexo

= %x 130x 60

3900 3. 8.
§58 ABCDE afoghpe 3eego = 312.5 +2062.5 + 1250 + 3900
= 7525 3.%.
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Example 10: There is a hexagon MNOPQR of each side 5 cm and symmetric about NQ.
Suresh and Rushika divided it into different ways. Find the area of this hexagon
using both ways.

o m——————
] /\ .

1lcm
5cm

U
le
<

/I
<
o

P

<

vl
Ry

L 8 N R
Suresh’s Method Rushika’s Method
Fig. (i) Fig. (ii)

\

Solution: Method adopted by Suresh

Since itis a regular hexagon. So, NQ divides the hexagon into
two congruent trapeziums. You can verify it by paper folding. 5

11cm

Now area of trapezium MNQR
i1+ g
= X

)z \
= 2 x 16=32cm?

So the area of hexagon MNOPQR = 2 x 32 = 64 cm?

Method adopted by Rushika N
AMNOand ARPQ are congruent triangles with altitude 3 Ecm
cm (fig.4). You can verify this by cutting off these two triangles ™ O
and placing them on one another.
1
Area of AMNO= - x 8 x 3 =12 cm?

= Areaof ARPQ R 5
Area of rectangle MOPR =8 x 5=40 cm? JEcm
Now, area of hexagon MNOPQR=40+12+12=64 cm?. S
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st 10 sy MNOPQR & (98 thesn 8155 5 0.5, 60 NQ arergie. w88
085w BB K)fﬁ%}&@ 3)@26& Agrent (He5088 S8 DBEwe) JgRowedd. 3ok
Derenre BB BnE) TogEnd 858508,

N
1
1
!
1
1
!
1
1
|
1
1
1
1
1
1
1
|
1

Q

R

KB, QRS0 50E DFESED
(i)

FES: %38 ©BHooDS JEdso

\

ad Hedn B BEHR EHE NQ denad Bod
QR0 Kbeoe SETyessoenrt Dol &
B8 PR dheon SHtymtn FeogEm

5 o.5.

11 0.5,

MNQR Ssheon Sehtyesn Seregsn
4 20.2.
1i+5 - ===

= 4x 5= = 2x16=35%b \
o5 MNOPQR sitéy@ ang) gvegio =2 x 32 = 64 5.30.2,

B 90BN DrS0

AMNO 860 ARPQ en 320.8b. e85 S8
(©gheren. @AY AMNO, ARPQ o 88800 a.8w03
JoBES @é}iﬁ)‘)éo apNe (@megsscf?eao) ﬁzﬁa&)ofﬁévﬁg}.
1
AMNO Zzrexo =5 8 x 3 =12 3.30.5.
= ARPQ g=re50
MOPR éq&ﬁgﬁéoé@ dego =8 x 5=403.5.
. MNOPQR s¢pe gseego =40+12+12=64 5. %00.8. Q
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Exercise - 9.1

1.  Divide the given shapes as instructed

C

(i) into 3rectangles (ii) into 3 rectangles (i) into 2 trapezium
(iv) 2triangles and a rectangle (v) into 3 triangles

2. Find the area enclosed by each of the following figures

5 My
---K
15 D< 20cm >C
0O
A c -FF CYx £
| L
= = 1S
o & ]
= £ £ = -
(&) (8] [&]
~ =] & !
L A B
—l |_ Y = 28cm
E 4cm 2 2
18cm
0] (ii) (iii)

3. Calculate the area of a quadrilateral ABCD when length of the diagonal AC = 10 cm and
the lengths of perpendiculars from B and D on AC be 5 cmand 6 cm respectively.

4.  Diagram ofthe adjacent picture frame has outer dimensions
28 cm x 24 cmand inner dimensions 20 cm x 16 cm. Find

the area of shaded part of frame, if width of each section is £ £
the same. = S
20cm
28cm
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1. eDoDD DEsore B eFBHe Dggotod.

C P

(1) S (‘5?»5&6@&an (i) Lot (‘5gz‘séaé®°em° (iii) Both Bsheow Sehtyerenrr

O &

(V) Both (Bgberen SO el HYBS(HE0 (V) 3 (@eperenre

2. 5 (808 Heriwe wHBosnid STegnety SPHED.

7 20.5.
E«<——>D _ __ _
B Id
- - N o
fie]
a
_ TF C. ~ D< 20 0., >C
A c
|| L7 4 E
° ¥ 4
4 g 8 4 4 8
,: = ] E ]
1
E—| v K2 K2 e A B
420.% < VS > 28 0. 5.
0] (D) (iii)

3. ABCD zﬁé:&)a)aéwés ggsm AC=10 20.8. 280w ACD %leﬁnen B 0805 D 08 ADS
©o5DeD HEIM 5 20.8. H8%n 6 Do.f. FEH ésgdﬁwoéﬁ ABCD BHBeSn BwoE)
S5m0 EDATSE.

4, (%) D0ime® Srhads P (o @) 20hd wodHSosen
2820.8. %24 20.8n. 50805 80 woihesen 20 0.8
x 16 20.8. (S Jten) 8OO 655" DE TohadS (@0
ST B0

16 0.2
24 0.8.

20 0.5,

28 0.,
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5. Findthe area of each of the following fields. All dimensions are in metres.

0] (i)

6.  Theratio ofthe length of the parallel sides of a trapezium is 5:3 and the distance between
them is 16¢cm. If the area of the trapezium is 960 cm?, find the length of the parallel sides.

7. The floor ofa building consists of around 3000 tiles which are rhombus shaped and each
of its diagonals are 45 cmand 30 cm in length. Find the total cost of flooring if each tile
costs rupees 20 per m?.

8.  There is a pentagonal shaped parts as shown in figure. For finding its area Jyothi and
Rashida divided it in two different ways. Find the area in both ways and what do you
observe?

o o o — — — — — — —

30cm

15cm

15cm
~
_______________________>
~
~
~

H|
-

v N\ —l _l I_

15cm Jyoti Diagram Rashida's Diagram
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15 0.8

EEeEeseEsassl - [T

& (808 Bd@ES Powe @) BTegndd S, Foded) ehs® 5.

0 (i)
Jdoeoz iﬁééaéaaaoé’séo V&ro88 ghere SREH Y8 5:3 & Eﬁneﬁ?gzﬁmﬁo 16 208, dHeos
SEBeo Gw) Fregin 960 5.0 wowS JHrSY ghessive FEHOD BB,

28 F55sm GwE) Jo 3000 B EQ@bSs. (8 BS HoSddyes ¢ EYwod Eine
FEHeo 45 208, 30 Dodven EYAEWHB. (K8 BS Gw¥) So SBBH W& 20 Lraraben
@and HBORSH wdlhy WP PEYDoS?

& (Bod Hosghe e—sée)@eis A Do BEHgESH. B BTopnd SHFSowms &%
B086H0 Bhwe PR Boh FTTH Deeenr™ DFRowdd. @owS Bok Deerrr HosEHE e ego
EP508. T 5008 Sy A KoomEn?

15 0.8

1 1 0O []

y 2 &%8 awo & derdo

A

15 2o0.%.
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9.6 Areaofcircle

Let us find the area of a circle, using graph paper.

Draw a circle of radius 4 cm. on a graph paper . Find the
area by counting the number of squares enclosed. As the
edges are not straight, we roughly estimate the area of
circle by this method. There is another way of finding the

& vyyy

Fig. (i) Fig. (ii) Fig. i)

area of acircle.

Draw a circle and shade one half of the circle as in (Fig.(i)), now fold the circle into eight equal
parts and cut along the folds as in Fig (ii))

Arrange the separate pieces as shown in Fig. (iii), which is roughly a parallelogram. The more
sectors we have, the nearer we reach an appropriate parallelogramas done above. If we divide
the circle into 64 sectors, and arrange these sectors as shown in figure it forms almost a rectangle

Fig(v)

‘.
v

Ag
Radius

Half of the Circumference

Fig.(iv)
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\\\W//%_
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v
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What is the breadth of this rectangle? The breadth of this rectangle is the radius of the circle ‘r’

As the whole circle is divided into 64 sectors and on each side we have 32 sectors, the length of
the rectangle is the length of the 32 sectors, which is half of the circumference (Fig.(iv)).

Area of the circle Avrea of rectangle thus formed
= Ixb

= (half of circumference) x radius

1
= ExZTCI‘x r= nr?

nr?

So the area of the circle
Thread activity:

The commentaries of the Talmud (A book of Jews) presents a nice approach to the formula,
A = 7r® to calculate the area of a circle. Imagine that the interior of a circle is covered by
concentric circles of yarn. Cut the yarn circles along a vertical radius. Each strand is then straightened
and arranged as shown in the figure below to formanisosceles triangle

(i)

_ (i :
Circumference of the circle
The base of the isosceles triangle is equal to the circumference of the circle and height is equal to
the radius of the circle.

1
The area of the triangle = > x base x height
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5?»5&96&6539 @wé& Seny 0e? é)giﬁééﬁ@zﬁn &wé& S ée)gép a‘g&)"gméé () JLedS80re
03008008,

HBZ0DH 64 JFenre JPLoDKGHond (8 BH 32 IFLY.  sotran. oI BB g
LD, 32 DFG @oE) FEHIH JEESEm. @b HFHOHSE® HHENSEH S0, (Heo IV Hod)

HBBeeeg0 DEYE&S &gﬁ&é@ STegEn
= Ixb

= (98 0068 dikm) x g0

1
= Exanxr: nr?

2

©0tHT FB DFregEn Tr

oD Gysio ¢

%8 Beegin A= nr? wo° Koo (Dank & emgl) &° el @88y HG8 Ty Dasbotadod.
a8 TP8) Gog) B8 2.8 Aoth) Eétg ?862533?'?3 F5008) HernS® Erd e HE ol é@)ézéwe:om
DG, §8a voadiue 88800 e—swé@?é@ﬁ)& 28 VBRI (Bghessioore DB,

N

(iii)
zée)é HBH
éa’n&ogaﬁm (&ghesdmw cﬁwé& EASLTY) ée);ép DBRIB D3edsore, &y zée)é a'gé*’géwéé) D80
&0OEN0H.

1
(Babe: FTego = > X gedd X &y
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EXZTCI’XI’

= nrz

nr? (Wherer is the radius of the circle)

. Areaofacircle

Try These

Draw circles having different radius on a graph paper. Find the area by counting
the number of squares. Also find the area by using formula. Compare the two
answers.

Example 11: A wire isbent into the form of a square of side 27.5 cm. The wire is straightened
and bent into the form of a circle. What will be the radius of the circle so
formed?

Solution: Length of wire = perimeter of the square
=(27.5 x4) =110cm.

When the wire is bent into the form of a circle, then it represents the circumference
of the circle which would be 110 cm.

Let r be the radius of this circle
Thus, circumference = 2xrxr =110

= 2x27—2xr =110

= ﬁ><r =110
7

= 17.5cm

Example 12: The circumference of a circle is 22 cm. Find its area? And also find the area of
the semicircle.

Solution: Let the radius of the circlebe r cm

Then circumference = 2nr

2nr = 22

242 ¢ =2
7
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L BB Seeegsm nr? (sothe® I §Bagrgo)

(BDB)oiiol
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B Gz SrG@Ese. wowd & BB o) THIPEED Jod?

S BN PED = SHERED Q) DepFed
= (27.5 x4) = 110 0.4
81, HBLoore Hesads, © HFHo @E) H86 110 0.8, wHEod Su!
HBL0 D) a°§©°gzéw ' @800,

2xaxr =110

®oHled é@éé@&

2x27—2xr =110

ﬂxr =110
7

17.5 20.5.

S 12 HBH0 22 o. . @awd HESTeegin Qod? DO T BBHE FTego Hod?
JBS: B)BTHIGED I 20.8. o8 orro.

HEs06 = 2nr

2mnr = 22
2 2 = 22
><7><r—
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7 1 7 What is area of Semi-circle?
r = 22x—x— = —cm ] ]
22 2 2 Imagine, if we
_ fold the circle
.. Radius of the circle = 3.5cm along its L 9 :
9 7 7 diameter, we ‘| K
Avreaofthe circle nr? = [—X—X—j gettheareaof ~. .-
72 2 the shaded

region. Can we say area of the

= 385cm’ shaded region is half of area of
the circle?
Area of the semi circle =3 nr? Its area islhalf of the area of circle
. - Enrz
= 5x385= 19.25¢m*  |\yhat will be the perimeter of the
semi-circle ?

9.7  Areaofa Circular Path or Area of a ring

Inapark acircular 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.

R
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

= nR? _ r?

T (R?—r?)

Hence
Area of the circular path or Areaofaring = n (RZ=r?)or © (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 () theareaofthe larger circle A
(i) The area of the smaller circle

(i) The shaded area between the two circles.
(take m™=3.14)
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ée)égoéﬁogo = 3.520.%. 500 Soadts HED e
SN &3P0DI 1< d )
’ 2 7 7 - Y K
;L HFBTeso = 7><§><§ ) Al Il N .
(@rodo RERL. TN
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¢ 2 T FTeso HB Beges® DKk
1 1
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2 2
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Q [5]

9.7 & Soe Sodersed ée S50

28 S’ H008® &l DForr HTE Y erty FoHEIE. HTE eres® Wiy, wosBToen DY
o8 JToen. o0 8 YHTES &Pt JF°eg0 EDTFomPo. EoBeErs S Yo JTrogin, erirg)8, ©odY
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Eo¥ersed Yo JTregn = arrgE ST°e50 — wodd I JFeeg0 Lr
= 7R? _ mur?

m (R?—r?)

0T Bodersed go Bego = T (R2 — I’2) e t(R+r)(R-r1)

Befie SEIT R, T arssy )8 avgrdo 5005w @088 §E aogrdsn.

aTEdRsn 131 (HEBOI0D $08DoTod.  =H HESoEsw Ko Towd QB0 TR0,
ey B TgrgEn 10 0801 @088 HF TPEEw 4 208

wod () 28 HE e
(i) 2% HY Swreso

(i) & TS grro Bregoeid BP0k, 4 ’W-
(m=3.14 e &208%8)
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Solution: ()  Radius ofthe larger circle =10 cm

So, area of the larger circle = nR?
=3.14 x 10 x 10 = 314 cm?
@)  Radius ofthe smaller circle =4 cm
So, area of the smaller circle = nr?
=3.14 x 4 x 4=50.24 cm?
(iiy  Area ofthe shaded region =Area of the larger circle — Area of the smaller
circle
=314 -50.24
= 263.76 cm’.

Example 14: Calculate the area of shaded part of the figure given below.

rd

19.1m

<

Solution: Shaded Area = Area of rectangle AGJF + Area of rectangle HCDI + Area of
semi circular ring ABCHG + Area of semicircular ring DEFJI

Area of rectangle AGJF = 25 x 3.4 = 85 m?.
Area of rectangle HCDI =25 x 3.4 =85 m?.

Area ofa semicircular ring ABCHG = E[(R -] = Ea X 5 [(9.55)"-(6.15)7]

- . o2 2 22 1 2 2
Avrea of asemi circular ring DERJI = E[(R -] = 3 X 5 [(9.55)" - (6.15)7]

Area of shaded part
= (25 x 3.4) + (25 x 3.4) + % n[(9.55) — (6.15)%] + %n[(9.55)2— (6.15)7]
= [85 + 85+§><15.7><3.4] S %=9_55
= (170 + 167.77) 123
= 337.7.77 m° r=p ek
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JEs: () eresd8 g0 = 10 Ro.8.
wothd ersRyg Beego = TR
=3.14 x 10 x 10 = 314 $5.20.5».
(i)  ous &8 smgo = 4 0.5
o3 ©o8S )8 TG0 = M
=3.14 x 4 x 4=50.24 5.20.%.
(ii) 28 BohadS @rod Jego = wriEHE oo — WoSBHE Beego
=314-50.24
=263.76 5.30..

ardn 14 S (8o adEs Hons® WE TahadS (Frodsn BwE) FTPegKnty SHAPHED.

19.1 .

4

AT 28 Bovadd @od Jwego = AGIF 6.8.3. + HCDI 6.:5.3.+ ABCHG o
So8e gerego + DEFJI o8 Sosem 3erego

AGJF 5?; SHBE Bregin = 25 X 3.4 =853..
HCDI ésqtﬁn SHYE D =25 X 3.4 =85 5.5

T 5 22 1 ) )
ABCHG o8 gotn Savego = E[(R -r)] = 3 X 5 [(9.55)" - (6.15)7]

T 5 22 1 ) )
DERJI o8 Sose 3avego = E[(R -r)]= E3 X 5 [(9.55)" - (6.15)7]
28 BHsS (@rods S50

1 2 2 1 2 2
= (25 x 3.4) + (25 x 3.4) + 3 m[(9.55) - (6.15)°] + ; m[(9.55)"~ (6.15)"]

_ 22 19.1
= [85+ 85+ 7><15.7><3.4]. R = T’=9.55
= (170 + 167.77 .

( ) r= 123 615
= 337.77 3.%. 2
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Example 15: Find the area of shaded region of the figure given below.
D

F
L
7cm
|B E[
A 7cm 35cm | 7cm N G

K
Solution: Shaded area = Area ADBCLA+ Area EFGE + Area BEGKCB

1 (10.5]2 (7)2 1 [7)2 1 (17.5]2 [7)2 )
—xn||—| —|=]| |+t=zn| | t=n||—] —|=| |cm
2 2 2 2 \2 2 2 2
[1 22 35 7) [1 22 49) [1 22 21 49)
—X—X —X—X—| [ —X—X—x—
2 7 4 4 2 7 4 2 7 4 4

[385 77 1617)
—t—+—
16 4 16

[2310)
16

=144.375 cn?

9.8  Length of the arc

Observe the following circles and complete the table

30 (S m -: A —4" ‘

\\ , N - \ / \ /
-

_— S~ ~— ~N— =

~——--"

(if) (iir) (iv) (v) (i)
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adn 150 & (808 adwEs Hosnd® UE Tehadd @rod Jeeegot SR,

D
F
L
7 0.8,
1B E/
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Fig Angle Length of Arc Relation betweenangle and
length of arc
360°
i 360° 2nr X 27r = 27
180°
(i) 180° nr 5 X 2mr = 7
360
. 0 mr
(i) 90 >
. 0 r
(iv) 45 2
0
X
Vv x° I x 27l = |
( ) 600
. 0 o
(Vi) 60 3

X .
From the above observations, the length of the arc ofa sector (1) = 60" x 2mr where ‘r’is the

radius of the circle and ‘x’ is the angle subtended by the arc of the sector at the centre.

If the length of arc of a sector is |

2nr_ 360°

I x°

o

X
Then I = — x 2nr
360

9.9 Area of Sector
We know that part of a circle bounded by two radii and an arc is called sector.

The Area of a circle with radius r = mr°
Angle subtended by the arc of the sector at centre of the circle is x°

Avrea of a sector and its angle are in direct proportion

- Area of sector : Area of circle = x°: 360° <
X’ : A “
The area of sector OAB = 3 x Areaofthe circle \/B

o
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~ o [ AreaofPlaneFigures |

Hence Area of sector OAB =

X° 2 12— 2r
3600 < [rr®= nrx—=-]

A= I7r (I'is length of the arc)

Example 13: Find the area of shaded region in each of the following figures.

Solution:

anrY
Wilh sl

(i) Areaofthe shaded region

21m

=(Area of the square with side 21m) — (Area of the circle with diameter 21m)

If the diameter of the circle is 21m

Then the radius of the circle = % =10.5m

Area of the shaded region = (21 x 21) - ( % x21 21 )

=441 —346.5
=94.5m?

(i) Area of shaded region = (Area of the square with side 21 m) —
(4 x Area of the sector)

= (21 x 21) - 4xﬂx£ xéxé
360° 7 2 2

(If diameter is 21m, then radius is 21 m)
2
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B0 Bwg) Tegsw 21 8.

21
S B gsw = —- =105 .

2
; _ 22 21 21
Q8 Badads @8 e = (21 x 21) - ( XX J
=441 -346.5
=94.5 5.2

(i) a8 Bohads (@rod Barego = (21 &b. gheskdorre Ko SHBE Baregsn) —
(4 x 258 Szoex0)

_ 90° 22 21 21
= ‘2“21)‘(4XW X=X XT)

21
(o590 21 8. =9 5o > &.)
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~ % [ AreaofPlaneFigures |

1 22 21 21
= (21 x 21) - — x££ £« £=
(21 x 21) (4>< X = X 5 X > )

= (441 - 346.5)
= 945m?

Exercise - 9.2

1. Avrectangular acrylic sheet is 36 cm by 25 cm. From it, 56 circular buttons, each of
diameter 3.5 cm have been cut out. Find the area of the remaining sheet.

2.  Findthe area of a circle inscribed in a square of side 28 cm.

28cm

[Hint. Diameter of the circle is equal to the side of the square] K /

28cm

3. Findthe area of the shaded region in each of the following figures.

10.5m
ks
| |

\_/

21m

SN
=,

42cm

N

\\ 4

N

S GV LI
[Hint: d + > + > =42]

A2

d=21
.. side of the square 21 cm
4. The adjacent figure consists of four

small semi-circles of equal radii and
two big semi-circles of equal radii

(each 42 cm). Find the area of the w

shaded region
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8. ()
(i)

The adjacent figure consists of four D
half circlesand two quarter circles.
IfOA=0B=0C=0D=14cm.
Find the area of the shaded region.
A 0 B
C

In adjacent figure A, B, C and D are centres of equal circles which touch externally in
pairs and ABCD is a square of side 7 cm. Find the area of the shaded region.

The area ofan equilateral triangle

is 49~/3cm?. Taking each
angular point as centre, acircle
is described with radius equal to
half the length of the side of the
triangle as shown in the figure.
Find the area of the portionin

the triangle not included in the

circles.
Four equal circles, each of radius ‘a’ touch one another. Find the area between them.

Four equal circles are described about the four corners of a square so that each circle
touches two of the others. Find the area of the space enclosed between the circumferences
of the circles, each side of the square measuring 24 cm.
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9. Inadjacent figure ABCD, is a A
trapezium and ABJ|CD and
#/BCD = 90°, quarter circle is
removed. GivenAB=BC=3.5
cmand DE = 2 cm. Calculate
the area of the remaining portion.

3.5¢cm

2cm E 3.5cm
10. Ahorseis placed for grazing inside a rectangular field 70 mby 52 mand is tethered to one
corner by arope 21 mlong. How much area can it graze?

C

C Ba

Q
. \
v

_ 21m P A
70m

52m

What we have discussed

1
Area ofatrapezium = 5 (Sum ofthe lengths of parallel sides) x

Py (Distance between them)
: 1
5 *  Areaofaquadrilateral = 5 X length of a diagonal x Sum of
" > .
e ',:‘| the lengths of the perpendiculars from the remaining two vertices
TY6YEAS on the diagonal)

e Areaofarhombus = Half of the product of diagonals.
. Areaofacircle = nr where ‘r’is the radius of the circle.

*  Areaofacircular path (or) Area of aRing = n(RZ- r2) or t(R +r) (R-r) where R,

r are radii of outer circle and inner circle respectively.
0

X o
*  Areaofasector = 3607 xnr? where X is the angle subtended by the arc of the

sector at the center of the circle and r is radius of the circle.

Ir
A= o Where | - length of the arc, r - radius of the circle
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Chapter 1 0

51(:2[{3

Direct and Inverse Proportions

10.0 Introduction

Let us consider the following situation, Gopi uses 4 cups of water _ %
to cook 2 cups of rice everyday. Oneday when some guests visited b’/
his house, he needed to cook 6 cups of rice. How many cups of

water will he need to cook 6 cups of rice? Can you help him?

We come across many such situations in our day-to-day life, where
we observe changes in one quantity brings change in other quantity.
For example,

(1)  What happens to the quantity of mid day meal needed if :
more number of students are enrolled in your school? More quantity of mid day meal is
required.

@) Ifwedeposit more money in a bank, what can you say about the interest earned? Definitely
the interest earned also will be more.

@)  What happens to the total cost, if the number of articles purchased decreases? Obviously
the total cost also decreases.

(iv) Whatis the weight of 20 tea packets, if the weight of 40 tea packetsis 1.6 kg? Clearly the
weight of 20 tea packets is less.

In the above examples, we observe that variation in one quantity leads to variation in the other
quantity.

Do This

Write five more such situations where change in one quantity leads to change in
another quantity.

How do we find out the quantity of water needed by Gopi? To answer this question, now we will
discuss some variations.
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_ | (IZ38 Direct and Inverse Proportions

10.1 Direct Proportion

On the occasion of Vanamahotsavam, Head of Eco team in a school decided to take up plantation
of saplings. Number of Eco club members of each class is furnished here.

Class VI VI VIII IX X
Number of Eco students 5 7 10 12 15

Each student has to plant two saplings. Find the number of saplings needed for plantation for
each class.

Class VI VII VIII IX X
Number of Eco students 5 7 10 12 15
Number of saplings required 10 14 20 24 30

What can you say regarding the number of saplings required? What kind of a change do you find
in the number of saplings required and the number of students? Either both increase or decrease.

Number of saplings required 10 14 20 2

Number of students = 5= E = :T =2 which is a constant and is

called constant of proportion.
As the ratio is same, we call this variation as direct proportion.

.. ) X

If x and y are any two quantities such that both of them increase or decrease together and —
Yy

remains constant (say k), then we say that x and y are in direct proportion. This can be written as

x oc yand read as x is directly proportional to y.

x
o ; =k = x=ky where k is constant of proportion.
Ify, and y, are the values of y corresponding to the values of x, and x, of x respectively,
X X
then — =%
o N
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_ (I3 Direct and Inverse Proportions

Do These

1. Write three situations from year daily life in which you see direct proportion.

2. Letus consider different squares of sides 2, 3, 4 and Scm, Find the areas of
the squares and fill the table.

Side in cm Areain cm?

2

3
4
5

What do you observe? Do you find any change in the area of the square with a
change in its side? Further, find the ratio of area of a square to the length of'its side.
Is the ratio same? Obviously not. This variation is not a direct proportion.

3.  The following are rectagles of equal breadth on a graph paper. Find the area
for each rectangle and fill in the table.

il i
1<H~r 4
2 5
9
3
Rectangle 1 2 3 4 5
Length (cm)
Area (sz)

Is the area directly proportional to length?

4..  Takea graph paper make same rectangles of same length and different width.
Find the area for each. What can you conclude about the breadth and area?
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_ (I3 Direct and Inverse Proportions

Examplel: Ifthe cost of 65 tea-packets of same size is T 2600, what is the cost of 75 such

packets?

Solution: We know if the number of tea packets purchased increases then the cost also
increases. Therefore, cost of tea-packets directly varies with the number of
teapackets.

No. of tea packets (x) 65 75
Cost (y) 2600 ?
X _ X
So y_l = y_2 Here x,=65 y,=2600 x,=75 V=7
b substifuti 65 75 75 %2600 % 3000
- —_ — — :> = —-— =
y substituting; — - ’, Vs 65

So cost of 75 such packets is T 3000.
Example2: Following are the car parking charges near a railway station

Number of Hours Parking Charge

(x) o)
upto 4 hours 60
8 hours < 100
12 hours 3 140
24 hours <180

Check if the parking charges and parking hours are in direct proportion.

Solution: We can observe that both values are gradually increasing.

Are they in direct proportion? What is the value of X9
y

Ifitis a constant, then they are in direct proportion. Otherwise they are not in
direct proportion. Let‘s check in this case.

4 8 12 24

X
y 6071007 140 180

You can easily observe that all these ratios are not equal. So they are not in direct
proportion.

Example3: Apole of 8§ mheight casts a 10m long shadow. Find the height of the tree that
casts a 40 m long shadow under similar conditions.
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_ U Direct and Inverse Proportions

Solution: Length of a shadow directly varies to the height of the pole.
X _ X
So y_lzz Herex, = 8m y, =10m x,=? and y,=40m
Substitute Ll =2 =X, = 840 =32m
10 40 2 10

So height of the tree is 32 m.

Example4: Ifapipe canfill atank of capacity 50 /in 5 hours. Then how long will it take to fill

a tank of capacity 75/.
Solution: Volume of water in a tank oc time required to fill it.
X _ X
So here — = y_ Here x,=50/ y, = 5hr x,=751 and  y,=?
1 N
50 75 75x5 3757

S N R AL

1
Time required to fill a tank of capacity 75 /is 7 7 hr

2
Example5: Ifthe costof 20m ofaclothis ¥ 1600, then what will be the cost of 24.5 m of
that cloth.
X _ X%
Solution: Cost directly varies with the length of cloth. So y_ = y_ where x; =20 m
1 N
y;=%1600, x,=245m and y,=7?
N A 245 1600 x 24.5
By substituting; 1600 J’z = ¥ = o 1960
Cost 0f 24.5m of cloth is ¥ 1960.
Do This [ Telugu States

Measure the distance in the given
map; and by using that calculate
actual distance between (i)
Vijayawada and Vishakapattanum,
(i1) Tirupati and Warangal. (Scale is

TELANGANA
[ ]

Visakhapatnam

given)

Scale shows how the lengths
between two cities are reduced in
drawing

Scale : 1 cm =300 km
Converting the scalem we get
1 cm : 30000000 cm.

Vijayawada

Scale :
1 cm =300 km

ANDHRA PRADESH
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_ AV Direct and Inverse Proportions

Exercise - 10.1

1. The cost of 5 meters of a particular quality of cloth isT 210. Find the cost of (i) 2 (ii) 4
(111) 10 (iv) 13 meters of cloth of the same quality .

2. Fillthetable.
No. of Apples 1 4 7 12 20

Cost of Apples (in<) 8 | e | | ]

48 bags of paddy costs X 16, 800 then find the cost of 36 bags of paddy.
4. Monthly average expenditure of a family with 4 members is ¥ 2,800. Find the monthly
average expenditure of a family with only 3 members.

5. Inaship oflength 28 m, height of its mast is 12 m. If the height of the mast in its model is
9 cm what is the length of the model ship?

6.  Avertical pole of 5.6 m height casts a shadow 3.2 mlong. At the same time find (i) the
length of the shadow cast by another pole 10.5 m high (ii) the height of a pole which casts
ashadow 5m long.

7. Aloaded truck travels 14 km in 25 minutes. Ifthe speed remains the same, how far can it
travel in 5 hours?

8.  Ifthe weight of 12 sheets of thick paper is 40 grams, how many sheets of the same paper

2
would weigh 16 3 kilograms?

9.  Atrain moves at a constant speed of 75 km/hr.
(1) How far will it travel in 20 minutes?
(i1) Find the time required to cover a distance of 250 km.

10. The design of a microchip has the scale 40:1. The length of the design is 18cm, find the
actual length of the micro chip?

11.  The average age of doctors and lawyers together is 40. If the doctors average age is 35
and the lawyers average age is 50, find the ratio of the number of doctors to the number of
lawyers.

Project work

1.  Take amap of India. Note the scale used there. Measure the map distance between any
two cities using a scale. Calculate the actual distance between them.

2. Thefollowing ingredients are required to make halwa for 5 persons: Suji/Rawa=250g,
Sugar =300 g, Ghee =200 g, Water = 500 ml. Using the concept of proportion, estimate
the changes in the quantity of ingredients, to prepare halwa for your class.
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_ AV Direct and Inverse Proportions

10.2 Inverse Proportion

A parcel company has certain number of parcels to deliver. If the company engages 36 persons,
it takes 12 days. If there are only 18 persons, it will take 24 days to finish the task. Here we
observe that as the number of persons is halved, the time taken is doubled. If the company

engages 72 person, will the time taken be halved?

Observe the following table.

o\ +4 x 2 x 3
No. of persons 36 18 9 72 108

Time taken

How many persons shall the company engage if it intends to deliver the parcels with ina day?

Two quantities change in such a manner that, if one quantity increases, the other quantity decreases
in the same proportion and vice versa. This is called inverse proportion. In above example ,the
number of persons engaged and number of days are inversely proportional to each other.

Symbolically, this is expressed as

1
number of persons engaged

number of days required oc

Ifx and y are ininverse proportion then x oc —
y

k . L
x = — where k is constant of proportionality.
y

xy=Kk.
If y, and y, are the values of y corresponding to the values x, and x, of x respectively then

H_n

X1y = X0, (FK), or
1”1 272 x2 yl
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_ UM Direct and Inverse Proportions

Do These
1. Write three situations from your day-to-day life where you see inverse

proportion.

2. To make rectangles of different dimensions on a squared paper using 12
adjacent squares.Calculate length and breadth of each of the rectangles so
formed. Note down the values in the following table.

Rectangle Length | Breadth | Area —6
Number (incm) | (incm) [ (sq.cm) T ‘

1 I b -5 '

2 Lo b,...... e |

e |

4 Lo by |

5 oo be...... :

6 oo be...... ceereeey 3 1

What do you observe? As length increases, breadth decreases and vice-versa (for
constant area).

Are length and breadth inversely proportional to each other?

Example 6:  1f36 workers can build a wall in 12 days, how many days will 16 workers take
to build the same wall ? (assuming the number of working hours per day is constant)
Solution: If the number of workers decreases, the time taken to build the wall increases in

the same proportion. Clearly, number of workers varies inversely to the number
of days.

Since the number of workers are

x )
S6here L =22 where x, =36 workers decreasing

X N
v, = 12days

and y,= (?) days
No. of workers
36
16

) 36
Substitute, — =

6 12 27 16

x,=16 workers

No. of days
12
Y2
V) ~ 12x36

36+-x=16 =>x=—
16

So the number of days will
increase in the same proportion.

36

le. xx12=—x12
16

=27 days

=27 days.

Therefore 16 workers will build the same wall in 27 days.
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_ AL Direct and Inverse Proportions

Think Discuss and Write

Can we say that every variation is a proportion?
A book consists of 100 pages. How do the number of pages read and the number of pages left

over in the book vary?
No. of pagesread (x) | 10 20 30 50 70
Left over pages () 90 80 70 50 30

What happened to the number of left over pages, when completed pages are gradually increasing?

Do they vary inversely? Explain.

Exercise - 10.2

Observe the following tables and find which pair of variables (x and y) are in inverse proportion
i | x 50 [ 40 | 30 |20 (ii) X 100 [ 200 | 300 | 400
6 7 8 y 60 | 30 | 20 | 15

y 5

i) | x 9 | 60 45 |30 | 20 5

10 15 20 25 30 25

y
2. Aschool wants to spend I 6000 to purchase books. Using this data, fill the following
table.
Price of each book (in ) 40 50 75
Number of books that can be 150 100 75
purchased
3. Take a squared paper and arrange 48 squares in different number of rows as shown
below:
S
Q
» ~
z ©
]
~
<t
8 Columns

12 Columns
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_ |Vl Direct and Inverse Proportions

Number of Rows (R) 2 3 4 6 8
Number of Columns (C) | --- - 12 8 —

What do you observe? As R increases, C decreases
@ Is R :R =C,:C?

(i) IsR,:R,=C,:C)?

@) IsRand C inversely proportional to each other?

(iv) Do this activity with 36 squares.

Class Project Day of Number of | Number of
the week [ students students
Prepare a table with number of students present present (x) | absent(y) |x:y
and number of students absent in your class for
a week. Monday
Discuss with your friends and write your |luesday
observations in your note book. Wednesday
Thursday
Friday
Saturday

Now let us solve some examples.

Example7: Rationis available for 100 students in a hostel for 40 days. How long will it last,
1f20 more students join in the hostel after 4 days?

Solution: As the number of students increases the ration will last for less number of days

in the same proportions. The no.of students and no.of days are in inverse

proportion.
No. of days No. of students
ration available
40 100
After 4 days 36 l T 100
X 120

Now the question is; if the ration is available for 36 days for 100 students. How
long will it last for 120 students.
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_ jb¥ Direct and Inverse Proportions

3

%Xl()ﬂ 1e. 36+x

T

Example 8:

Solution:

Example 9:

Solution:

36 120 Since the number of students are increasing

100 g = 1205 = o
X = :>x—100

So the number of days will decrease in same proportion.

=30 d
v 120

100

36 ! 30d
X — =
= 120 ays

A car takes 4 hours to reach the destination by travelling at a speed of 60 km/h.
How long will it take if the car travels at a speed of 80 km/h?

As speed increases, time taken decreases in same proportion. So the time
taken varies inversely to the speed of the vehicle ,for the same distance.

method 1 method 2
Speed Time Speed Time
60 4 60 4 .
80 l X [ * X \80 y )
00 _x (or) 60 80 and 4
_— X — - =
30 4 X an xX=y
60 x4 =280 X 80
X = X = —
. 60
L B 430
80 60
4 x 60
= =3 hr.
T

6 pumps are required to fill a tank in 1 hour 20 minutes. How long will it take if
only 5 pumps of the same type are used?

Let the desired time to fill the tank be x minutes. Thus, we have the following
table.

Number of pumps 6 5

Time (inminutes) 80 X

Lesser the number of pumps, more will be the time required by them to fill the
tank.
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_ |bZ3 Direct and Inverse Proportions

So, this is a case of inverse proportion.

Hence, 80 x 6=x x 5 [X, ¥, =X, ¥,]
80x6 .
or 5

or x=96 minutes.

Thus, time taken to fill the tank by 5 pumps is 96
minutes or 1 hour 36 minutes.

Exercise - 10.3

1. Siri has enough money to buy 5 kg of potatoes at the price of ¥ 8 per kg. How much can
she buy for the same amount if the price is increased to ¥ 10 per kg?

2. A camp has food stock for 500 people for 70 days. If 200 more people join the camp,
how long will the stock last?

3. 36 men can do a piece of work in 12 days. In how many days 9 men can do the same
work?

4.  Atank can be filled by 5 pipes in 80 minutes. How long will it take to fill the tank by 8 pipes
ofthe same size?

5. Aship can cover acertain distance in 10 hours at a speed of 16 nautical miles per hour. By
how much should its speed be increased so that it takes only 8 hours to cover the same
distance? (1 nautical mile =1852 metres).

1
6. 5 pumps are required to fill a tank in 15 hours. How many pumps of the same type are

used to fill the tank in half an hour.

7. If 15 workers can build a wall in 48 hours, how many workers will be required to do the
same work in 30 hours?

8. A School has 8 periods a day each of 45 minutes duration. How long would each period
become ,if the school has 6 periods a day ? ( assuming the number of school hours to be
the same )

_ Free Distribution by T.S. Government 2022-23 _



©58% H0d%n % wdhrEine P _

93, 80 x 6=x x 5[x;y, =X, ¥,]

80x6

5
S x =96 dHS0en

X

5 Hrgraven @ ¢rgoHd Do B’Jé%gst’e)zﬁw 96
QH5wen B 1 Kot 36 IwHH0en

ogrgdsn - 10.3

1 ?o@?écg, 88% 8 &rarche TIPS 5 8% oy BroHen Bt $HBHE Sexyen Bo). orree
B0 Do 8S® 10 Erdrched OAS &b 3G D, %%“2;633&58 @3&%@@ 3K ?

2. 28 30808’ 500 od Sghe 70 Swed 600 @S grage Joy ok, o 30808
w830 200 Hod VO © eFTRNe Joy A Bere HEH HDE0H?

3. 36 105 Hden 2.8 HAY 12 Beros® Tohredd. @wand @ DAY 9 KB Erden A SPerers®
Bhed?

4. 28 Rerfeo b PHOD GIDPA0D ad IO eroHd FrE JoHweds 80 Ivare Bnado
DEB08. o8 Deriiod 8 PHODH SIFBPACD & B Erodd Frorr Jodeedd Jod dcho
D&

5. 28 &K Kot 16 r8ES PHIKnE® §o8 (rdsimi 10 Kowed® Bsre. e &rdsm
8 Hotod® TBXBIK) @ &l Jod @HE JiKNS® [HASresn BATD? JHEVEINOP ErEHOSEH
BSresn TAESHS (1 OIS PS = 1852 o).

1
6. a8 w5oé026> 5 BHgronen 15 Kot Pofne® JoHK. @B (‘;5°?SO§JEGD @gﬁo&tﬁs QoDHIBIY

@enNod BHgronen QY oRHS?

7. 15 00b &rden af FEH 48 Howed® SgKed. o8 FEH 30 Kowes®s S65BI%
QoS08 Erden SS5BH?

8. a8 rdwod® 45 Asiwod® oiHest 8 HBuhE o). a8t%rd® 6 Hoahiy HrEd
DOBIBIYY &8 Eolontatcs SPOHR D08 HorHB? (PR FURES éﬁé@é(ﬁfi) PAOTHHW)

Boorre [Hehdo 08 a8 Hodd 2022-23



_ b/ Direct and Inverse Proportions

9.  If zvaries directly as x and inversely as y. Find the percentage increase in z due to an
increase of 12% in x and a decrease of 20% in y.

10. If x+ 1 men will do the work in x + 1 days, find the number of days that (x + 2) men can
finish the same work.

11.  Givenarectangle with a fixed perimeter of 24 meters, if we increase the length by 1m the
width and area will vary accordingly. Use the following table of values to look at how the
width and area vary as the length varies.

What do you observe? Write your observations in your note books
Length(incm) | 1 2 3 4 5 6 7 8 9
Width(inem) | 11 10 | e e e | e
Area(inem?) | 11 | 20 [ooooor [eeevei oo i ]

10.3 Compound Proportion

Some times change in one quantity depends upon the change in two or more quantities in some
proportion. Then we equate the ratio of the first quantity to the compound ratio of the other two
quantities.

(i)  One quantity may be in direct proportion with the other two quantities.

(i)  One quantity may be in inverse proportion with the other two quantities

(1)  One quantity may be in direct proportion with the one of the two quantities and in inverse
proportion with the remaining quantity.

Example 10: Consider the mess charges for 35 students for 24 days is ¥ 6300. How much
will be the mess charges for 25 students for 18days.

_ Free Distribution by T.S. Government 2022-23 _

Solution: Here, we have three quantities i.e mess charges, number of students and number
of days.
Mess charges in Number of students Number of days
6300 35 24
? (x) 25 18
6300 : x 35:25="7:5 24:18=4:3

Mess charges is directly proportional to number of students.

Mess charges oc number of students.

6300:x=7:5
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_ b2 Direct and Inverse Proportions

Again mess charges are directly proportional to number of days.

Mess charges oc number of days.
6300:x=4:3

Since, mess charges depends upon both the values i.e number of students and
number of days so we will take a compound ratio of these two variables.

Mess charges o« compound ratio of ratio of number of students and ratio of
number of days.

6300 : x =compound ratioof 7: 5and 4 : 3

6300:x=7x4:5x%x 3

1
6300 : x=28: 15
L1

Product of means = product of extremes.

28 x x=15 x 6300

~ 15x6300
YT
x = % 3375.

Hence, the required mess charges is < 3375.

Example 11: 24 workers working 6 hours a day can finish a piece of work in 14 days. If each
worker works 7 hours a day, find the number of workers to finish the same piece

of work in 8 days.

Solution: Here we have three quantities i.e number of workers, number of hours per day
and number of days.
No. of workers No. of hours per day No. of days
24 6 14
? (x) 7 8
24 . x 6:7 14:8=7:4

Number of workers inversly proportional to number of hours per day.

1
number of hours per day

Number of workers oc

24 : x=1nverseratioof6:71.e. 7:6
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Example 12:

Solution:

_ IR Direct and Inverse Proportions

= 24 :xis directly proportional to 7 : 6.

Again ,number of days is inversely proportional to number of workers.

Number of workers oc

1
number of days

24: x=1inverseratioof7:4 1.e.4:7

As, number of workers depends upon two variables i.e number of days and

number of hours per day. Therefore,

Number of workers oc compound ratio of inverse ratio of number of hours per

day and inverse ratio of number of days.

24 :x =compound ratioof 7: 6 and 4 : 7

24:x=T7Tx4:6x7

24 :x=4:6
24 :x=2:3
L1

Product of means = product of extremes .

2xx=24x%x3
x = 36

Hence the required number of workers = 36.

12 painters can paint a wall of 180 m long in 3 days. How many painters are

required to paint 200 m long wall in 5 days?

Here number of painters are in direct proportion to length of the wall and inversely

proportional to the number of days.

Alternate method
ﬁ 7 4

= — X —

x 6 7
24 2
x 3
2xx=24x3
_2_

) 36

X

No. of painter Length of the wall (m) No. of days
12 180 3
X 200 5
12:x 180:200=9:10 3:5

Number of painters o length of the wall

12 :x= 9 :10

Number of painters o

——(1)and
1

number of days
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_ Ky Direct and Inverse Proportions

12 :x=inverseratioof 3 : 5 [ Alternate method |
12:x=5:3 —(2) 2_9%,3
x 10 3
from (1) and (2) 12 3
x 2
12:x = compoundratioof9:10and5:3 *
12x2=3xx
12:x =(9:10)x (5:3) 4
12:x =9x5:10 3 x=J/2;><2:8
12:x =45:30=3:2
1

12 : x=3: 2 (product of extremes = product of means)
L1

3xx=12x%x2
_
X=3 =

1.  RicecostingI 480 is needed for 8 members for 20 days. What is the cost of rice required

for 12 members for 15 days ?

2. 10mencan lay aroad of 75 km. long in 5 days. In how many days can 15 men lay aroad

of45 km. long ?

3. 24 men working at 8 hours per day can do a piece of work in 15 days. In how many days

can 20 men working at 9 hours per day can complete the same work ?

4. 175 men candiga canal 3150 m long in 36 days. How many men are required to dig a

canal 3900 m. long in 24 days?

5. 14 typists typing 6 hours a day can take 12 days to complete the manuscript of a book.

How many days will 4 typists, working 7 hours a day, can take to do the same job?
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_ K73 Direct and Inverse Proportions

What we have discussed

» If xandy are in direct proportion, the two quantities vary in the

X

P LX 2

same ratio i.e. if — =korx= ky. We can write =~ = — or
y Y W

X1 Y=X,:y, [y,,y,arevalues ofy corresponding to the values

K9T4 I-i 1 X%, of x respectively]

* Two quantities x and y are said to vary in inverse proportion, if there exists a relation of

the type xy =k between them, k being a constant. If VpY,are the values of y corresponding

X, Y

. S 22
to the values X, and X, of x respectively, then XY =X, k), or % =

» Ifone quantity increases (decreases) as the other quanitity decreases (increases) in
same proportion, then we say it varies in the inverse ratio of the other quantity. The ratio
of the first quantity (x1 : xz) is equal to the inverse ratio of the second quantity (y1 : yz).
As both the ratios are the same, we can express this inverse variation as proportion and
itis called inverse proportion.

* Sometimes change in one quantity depends upon the change in two or more other

quantities in same proportion. Then we equate the ratio of the first quantity to the compound

ratio of the other two quantities.

Diffy with fractions

The process in 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 fractions in the top four circles
Step2: In the first three circles of the second row @
write the difference of the fractions above e
and to the right and left of the circle in the O O
! question, always being careful to subtract OQ
I the smaller of these two fractions from the O O
larger. In the fourth circle of second row OO
place the difference of fractions in the first
and fourth circles in the preceding row, again O Q 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.
Step4 : Repeat steps 1, 2 and 3 several times and each time start with different fractions.

Try Fraction Diffy with the fractions in first row 2435

757276
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Chapter 1 1 * Lk

S3F4Y 9

Algebraic Expressions

11.0 Introduction

Observe the following expressions.

1)3+8-9 (i) %xy (1)) 0 (iv) 3x+5 (v) dxy+7 (vi) 15+0—19 (vii) 37x(y # 0)
(1), (ii1) and (vi) are numerical expressions where as (i1), (iv) and (v), (vii) are algebraic expressions.

Do you identify the difference between them?
You can form many more expressions. As you know expressions are formed with variables and
constants. In the expression 3x + 5, x is varaible and 3, 5 are constants. 3x is an algebraic term

and 5 is anumerical term. The expression 4x) + 7 is formed with variables x and y and constants
4 and 7.

Now 3% has one term and 2xy + pg—3 has 3 terms in it.

So you know that terms are formed as a product of constants and one or more variables.
Terms are added or subtracted to form an expression.

We know that the value of the expression 3x + 5 could be any number. If x=2 the value of the
expression would be 3 (2) +5=6+5=11. For different values of x, the expression 3x + 5
holds different values.

Do This

1. Find the number of terms in following algebraic expressions
5xy2, 5xy3—9x, 3xy + 4y-8, 9x% + 2x + pq +q.

2. Take different values for x and find values of 3 x + 5.

Let us consider some more algebraic expressions Sxyz,
The sum of all exponents of the

3 variables in a monomial is the
5xy” —9x is binomial and 3xy + 4y — 8 is trinomial. degree of the monomial

5xy3 —9x, 3xy +4y—8etc. Itis clear that 5xy2 is monomial,

As you know that the degree of a monomial 5x2y 18 3°. [ pe highest degree among the degrees

Moreover the degree of the binomial 5xy° — 9x is ‘4”. of the different terms of an algebraic
o . ) ) expression is called the degree of that
Similarly, the degree of the trinomial 3xy +4y —81s ‘2°. | algebraic expression.

- - Free Distribution by T.S. Government 2022-23 _ -
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Expressions that contain exactly one, two and three terms are called monomials, binomials and
trinomials respectively. In general, any expression containing one or more terms with non-zero
coefficients is called a multinomial.

11.1 Like and unlike terms:

Observe the following terms.
2x, 3x2, 4x, —5x, 7

Among these 2x, 4x and —5x have same variable x with same exponent. These are called like
terms. Like terms may not have same numerical coefficients. The statements should have like
terms? Why 8p and 8p2 are not like terms?

Do This

1. Findthe like terms in the following

axzy, 2x, 5y2, —9x2, —6x, Txy, 18y2.
2. Write 3 like terms for Spq2

11.2 Addition and subtraction of algebraic expressions:
Example:1  Add 5x+ 3xy + 2)% and 2)*— xy + 4x°

Solution: Write the expression one under another so that like terms align in columns. Then
add
5x2 + 3xy + 2y2
+ 4x? - xy + 2y2

9x% + 2xy + 4y2

Think, Discuss and Write

2. Rehman added 4x and 7y and got 11xy. Do you agree with Rehman ?

Example:2  Subtract 2xy + 9x? from 12xy + 4x% — 3y2

Solution: Write the expressions being subtracted (subtrahend) below the expression from
which it is being subtracted (minuend) aligning like terms in columns.

minuend  12xy + 4x% — 3y2

subtrahend  2xy + 9x? Change the signs of each term in the
) expression being subtracted, then add.
10xy — 5x° — 3y
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[Note : Subtraction of a number is the same as addition of its additive inverse. Thus subtracting
—3 is the same as adding +3. Similarly subtracting 9x? is the same as adding —9x%, subtracting
—3xy is same as adding +3xy].

1.

Do This

IfA= 2y2 +3x—x%, B=3x? —y2 and C = 5x% — 3xy then find

()A+B (ii)A -B (ii)) B+ C (iv)B-C (v)A+B+C (vijA+B-C

11.3 Multiplication of Algebraic Expressions:

Introduction: (i) Look at the following patterns of dots.

Pattern of dots Total number of dots
Row x Column
® © 6 o ¢ o o o o 4><9
® © 6 6 o o o o o
® © 6 6 ¢ o o o o
® © 6 6 o o o o o
® © ¢ o o o o
e 6 6 06 o o o 5><7
® 6 6 0 o o o
® 6 6 0 o o o
® © ¢ o o o o
n
o ——A__——
® ¢ 6 6 - - - 0o o
® ¢ 6 6 - - = o0 o
_________ mxn
ML = = = = = = = = =
e o 00 - - -0 00
n+3
m

(m+2) % (n+3)

To find the number of
dots we have to multiply
the number of rows by
the number of columns.

Here the number of rows
isincreased by 2, i.e. m+2
and number of columns
increased by 3, i.e. n+3
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[$=i58: 2.8 Soggd &3 Do 08, & Dogy BwE) SoBed 8)95826?&)& ErlEsh o dBore —3 D
82300 wod +3 % Soid, ©ddSorr 9x° L SIchEo wod —9x% D LonLd. -3xy 9
AJHEH08 +3xy  Beddo].

! | 29 Fchod

1. A=2"+3x—x% B=3x"—)? %8¢ C = 5x* — 3xy eond

())A+B (ii)A —B (ii)) B+C (iv)B—C (v)A+B+C (vi)A+B—Ce
EoRPK50&.

1.3 ddcsh $drares Hesedo
BoScHo: (1) 8ot aipdsd DY)y b8k Sriol.

fﬁoézp ©008 Sw&o 'ESJé&_Q) éospag
@&gé&éxﬁw@é&é
© e 060 060 0 0 o
®© o060 00 0 0 o 4 x9
© e 060 060 0 0 o
®© o060 00 0 0 o
© o 060 0 0 o
e o 060 0 0 o
© o 060 0 0 o 5% 7
o o 00 0 0 o
© o 060 0 0 o
n
o —A_—
e e 060 - - -9 0
oo HEe Q055 Beod
e o 00 - - -0 0
_________ SENSIEES) @6582660(6665)
Md = e - e = - - mXxn e Sopgdo Jeod
_________ S5 BB éoaagés
--------- 0eB0H.
e 0 00 - - -0 0
n+3
o —A__—
®© © 0606 - = =900 000
® o 00 - - -900 000
............ 20th&° @tf&)&éémésto oy
al - ===-=--=-- B2 SBden BendHadd.
+d = = m = mmm = m = o= = (m+2)x(n+3) (95 m+2), ensd) S8
S S SoagH 3 HSoBen
° e = = =@ o o BoHad3d (o5 nt3)
° e - - -0 L I )
e o0 0 - = =9 e o o
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(i)  Canyounow think of similar situations in which two T
algebraic expressions have to be multiplied? @~ f---—--—---—--}|}---- - T
b
We can think of area of a rectangle. The area of a J' 1b-3
rectangle is / x b, where / is the length, and b is o _: ~l'
breadth. If the length of the rectangle is increased < ! 45— s

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).

(i) 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 P

dozen is Zp
and bananas needed for the school picnic are z dozens,
then we have topay = Ipx 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 = ¥ (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, time, 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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(i) Do 9Pz Both Hdadh SErRre ogo (@EHEOE T
5erod Horione eSdodod. 0 [T TTTTTmmmrEe- n

b
[ 855, b3kenye Ko égﬁéoé@/)o Sog) K9 5 J'_ L l
SGorRey 20D i ([ + 5) chrdend 3kend 3
o2t E0D @ (b — 3) sty Ko r8S B
S5 BaersRy oD (1+5) (b—3) .05

N 4

525»5&25&6 dwergd) KBomreod

3505780 HB0D 8SEDoS-. (5?» odo GwE) (I5)x(b-3) © ©20 ééﬁs&@a

(i) s
S0P TR TP, Bte), Ve 080 HNob).

(iv) oo SHe pdid [dHE EHRp) Hoesseoe
o BFEw. BTN Sad ©E8HY) Jo I p e, TR
DIFBATBD 7 Beeiy 0BIBFB 050 BYOT S o -
S0 =Xpxz

2. 83% 5% T2 e‘é@"s_\g, o S0k Frodss) Z Eugs® 4 Kego é@"s_\g, BOoBHIS I
Do&?

088 ) 65 (68 Ka = T (p—2) 50k
08By TTOHD = (z-4) e

sod oo $8 =(P-2)x(z-4)

| Sch&yoKed

e oD SHRPA0D BrEHD BEOHTHE, Bde, Bew, oD BYFSHE
sy 56 BoHeH Hhadh HLrREDed [HPc.

DE0H HEPHEwen BHRPA0Y Denden B HB°E Bokd éozﬁéa)aéaoe» @@Jo&.

D amsrdnod® Bowh Swr wostT &S TrHos® Moo Tard. eiBE & wober Hfadh
BERren owd HEH HEPe oo P, &8 Dok 0P EHRS edo Hodo 3633%"06"0.
0 VEDHL HDEISTTRY) HeTyo.

al
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11.4 Multiplying a monomial by a monomial

11.4.1 Multiplying two monomials

We know that
4xx =x+x+x+tx=4x
and 4x(3x)=3x+3x+3x+3x=12x
Now, observe the following products.
i xx3y =xx3xy=3XxXy=3xy
(@ Sxx3y =5xxx3xy=5x3xxxy=I15xy
(i) Sxx (3y) =5 xxx(=3)xy
=5x(3)xxxy=-15xy
(5 % 4) x (x x x?)
20 x x° = 20x°

(v) 5x x 4x*

(V) Sx x(—4xyz) (5 x—=4)x(x Xxyz)

20 X (x xx X yz) = —20x2yz

For finding the product of algebraic terms, we use the rules of exponents, where the exponents
having the same base are added.

Observe the following and fill the blanks.

6 7 y q

Area=4 x 6 =24units Area=xx7=_...Area=xxy=..... Area= ...... X = reene

Observe the following products:-

1. 7xx5p= (7x5)x (xxy)=35xy
2. Bxx ()= {3 % (-2)} x (x X ) = ~6xy

3. (—4x) x (—6y) = (=4) x (=6) x (x x y) =24xy
4. 3xx 5= (3x5)x (xxx) =157

5. (-2 x (—4) = (<2) x (—4) x & x 27 = 8"
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11.4 8 Ho HeaseEsn

11.4.1 To A Hhed Hdohe

o3
4dxx =x+tx+tx+x=4x o Beno

0Bk 4xBx)=3x+3x+3x+3x=12x
B (Bob eareds HhoKod.
1 xx3y =xx3xy=3xxXxy=3xy
(@ Sxx3y =5xxx3xy=5x3xxxy=I15xy
(i)  Sxx (3y) =5xxx(3)xy

=5x(3)xxxy=-15xy
(5 x 4) x (x x x%)
20 x x° = 20x°

() Sx x 4x?

(V)  Sxx(—4xz) (5 x—4) x (x xxp2)

= 20 % (x X x X yz) = —20x%yz
BoX DEHBeSY DEch eriidnes® Ko Somrde Hr8 Hored der DE0BBTFe KooBos. Ko
Here HE0EBODHES FrErosty TEired GH@PA0DHLK Kidosod.

Bod 8 H08902 grdedy FrBoSod.
6 7 Y q

Segsn =4 X 6 =24 Szcegsin =x X T = ... JTOLED = X X P =, DD = o X T
8IS vepeld KHA0S0A.

1. 7xx5p= (7x5)x (x x y)=35x

2. 3xx (=2y)= {3 x (-2)} x (x x y)=—6xy

3. (—4x) x (=6y) = (—4) x (=6) x (x x y) =24xy

4. 3xx 5= (3 x5)x (x x x)=15¢

5. (-2 x (—4x) = (-2) x (—4) x x” x x” =8
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Note (i) Product oftwo positive integers is a positive integer.

(i1) Product of two negative integers is a positive integer.

(ii1) Product of a positive and a negative integers is a negative integer.

Do This
1.  Complete the table:
1% Monomial 2" Monomial Product of two monomials
2x -3y 2x X (=3y)=—6xy
—4y2 2y | R
3abc S5bcd @ | § LNY? -
mn -4m | Ll
—3mgq 3ng Qe

2. Check whether you always get a monomial when two monomials are multiplied

11.4.2 Multiplying three or more monomials

Observe the following examples:-

Example 3: Find the product of 5x, 6y and 7z

Solution: Method I Method IT
S5x x 6y x 7z =(5x x 6y) x 7z Sx X 6y X Tz =5XxX6XyxTxz

= 30xy x 7z =5X6XTXxXyXz
_ 210xyz =210 Xz (first multiply coefficients
. 2 2 33 then variables)
Example4:  Find 3x7y x 4xy” x 7x7y
Solution: 3x 4 x 7 x (xzy) ><(xyz) X (x3y3)

284><x2><y><x><y2><x3><y3

=84><(x2><x><x3)><(y><y2><y3)
=84 x x° x y6 = 84x6y6.
Example5: Find the product of 3x, —4xy, 2x%, 3y2, 5x° y2
Solution:  3x x(—4xy) x 2x* x3)? x 5x)°
=[3 X (—4) x 2 x 3 x 5] x (x X xx x° X X°) X (y X 3% x 17)
= _360x ).

Have you observed that the product of any number of monomials is a monomial?
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K8 (1) B FSomse SEvas R atusetyd
(i1) Bots axveadomse o5 o8y,

(111) &8 & Bk a8 ameardosge ©gED aesdos

20 Rohod
1. %855 $ra30%08.
[EE DB BoBH BB Both 2B LKW
2x -3y 2x X (=3y)==6xy
—4y2 -2y | o W
3abc S5bcd @ | €92 -
mn ~4m | Ll
—3mgq -3nqg |

2. BoH 38 Hhe odn Y DEHBHTP? $BETEOE.

11.4.2 St 88 wodbod SEON! NS B0

BN &TEsESesen Keosok.
aTsen 3 Sx, 6y B 7z © 0erd) EHFTKSos.
ot D58 Bois $58
5x x 6y x Tz =(5x x 6y) X 7z | Sx x 6y x Tz =5XxX6xyxTxz
= 30xy x 7z =5XO6XTXXxXyXz

= 210xyZ =210 xyz (SBorHe HeasPon Ied

2 ) 33 odoSod)
Sweedes 4 3x7y X 4xy” X Ix7y” & K508

s 3x 4% 7 x (x) x(0) x ()
=84><x2><y><x><y2><x3><y3
=84 x (" x x x %) x (y x y* x )
=84 x x° x y6 = 84x6y6.
smesese 50 3x, —4x), 222, 3y2 Elstewiy 5)(3y2 © oF%A) SIS0k,
P 3x x(—4xy) x 2x° ><3y2 X 5x3y2
=[3 X (—4) x 2 x 3 x 5] x (x X xx x* X X°) x (y x 3% x 17)
= _360x")".
2 6TRSne o0& 3o, Botd EIv) Q&N DBEDOD HBoDS EDBADL IERI Koozeoe?
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Exercise - 11.1

1. Find the product of the following pairs:
GQ) 6, 7k (i) =3L,-2m (i) =572 =372 (iv) m,3m (V) =5p%, —2p
2. Complete the table of the products.

X S5x —2y2 3x? 6xy 3y2 —3xy2 4xy2 xzy2
3x 15x

—2x% |-10x | 4x%y?

3. Findthe volumes of rectangular boxes with given length, breadth and height in the following

table.
S.No. Length Breadth Height Volume (v) =Ixbxh
() 3x 4x° 5 v =3x x4x’x5 = 60x°
(ii) 3q° 4 5¢ V=
(i) 3m 4n 2m? V= i,
@iv) 6kl 3P 2i? VE
(V) 3pr 2qr 4pq v =

4. Find the product of the following monomials
Q) xv, X2, xp,x (i) a, b, ab, a’b, ab’ (iii) kL, Im, km, kim
(iv) pq ,pqr,r (v) —3a,4ab, —6¢,d

5. If A=xy,B=yz and C =zx, then ABC=...........

PTR _
100

6. If P=4x’, T=>5xand R =5y, then

7. Write some monomials of your own and find their products .
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@25326&: - 11.1

1. BI05 B AEHH ade e;aJ;K)& BRPK08.
() 6,7k (i) =3L,—2m (i) =5, =37  (iv) 6n,3m (V) =5p°,-2p

2. (Bob varo HESH IPBBH08.

X S5x —2y2 3x? 6xy 3y2 —3xy2 4xy2 x2y2

3x 15x%

4y

—2x? | -10x° | 4x? y2

6xy

2y2

3x y

2)cy2

5x2)72

3. (80B HEEEN B Bgnrre KD, Bsey) HOKH e Foden BRREID. TG 0 DO
EoRPK08.
$.%0. ) ey 2% Bo5505mesn (v) = Ixbxh

@) 3x 4x* 5 v =3x x4x’x5 = 60x°
(11) 3d° 4 5c A= e e
(iii) 3m 4n 2m? V = i,
(iv) 6kl 3P 2k° VE
(V) 3pr 2qr 4pq v =

4.  (8od BB oaRd) EDSod.
() xv, x>y, xy,x (i) a, b, ab, a’b, ab’ (iii) &, Im, km, kim
(iv) pq .pqr,r (v) —3a, 4ab, —6¢, d

5. A=xy,B=yz %8c» C=2zx, wond ABC=...........

6. P=4x: T=>5x 56 R =5y, womd TIR_
100

7. &osorre §Q) EHe (@0 & SE] BP0,

Boorrn (H3hdio 0 &8 Hobd 2022-23



150

11.5 Multiplying a binomial or trinomial by a monomial

11.5.1 Multiplying a binomial by a monomial

Multiplying a monomial 5x and a binomial 6y+3

The process involved in the multiplication is:

Step Instruction Procedure
1. Write the product of monomial and binomial S5x % (6y+3)
using multiplication symbol
2. Use distributive law: Multiply the monomial (5x x 6y) + (5x % 3)
by the first term of the binomial then multiply
the monomial by the second term of the binomial
and add their products.
3. Simplify the terms 30xy + 15x
Hence, the product of 5x and 6y+3
S5x(6y +3) = 5x x (6y + 3)
=(Bxx6y) + (5x % 3)
= 30xy + 15x
Example6:  Find the product of (—4xy)(2x —y)
Solution: (—4xy)(2x —y) =(—4xy) x (2x —y)
= (=) x 2x + (= 4xp) x (-)
= —8x2y + 4xy2
Example7:  Find the product of (3m — o’ ) (—7mn)
Solution: (3 — 2n%) (=7mn) = (3m— 2n%)  (~7mn)  Commutative law
= (=7mn) x (3m — 2n%)  Distributive law

= ((=7mn) % 3m) — ((=7mn) x 2n°)

= 21m’ n +14mn’

1.

Do This

Find the product: (i) 3x(4ax +8by) (ii) 4a’b(a=3b) (iii) (p + 3¢°) pq (iv)

(m3 + 7’ )5mn2

Find the number of maximum terms in the product of a monomial and a

binomial?
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R JooSden B ISR

1. DEDHE SO BHHe ek 1Deased 1HK 5x % (6y+3)
€09 ogore (PoDho’.

2. DePriTgchEnd GHDPA0D EHHI BHE I (5x x 6y) + (5x % 3)
HE50E It HBoD SHarS VEHHY BWH
Boks HBE0E® HBoD ozred Josetorr
(echo’.

3. FALOEN Knv;é&éaoéo&. 30xy + 15x

DI Ix 0 Oy +3 0erd) EHFS08

S5x(6y +3) =5x x (6y + 3)

S8 6:
FBE:

S8 7:
FBE:

=(5x x 6y) + (5x x 3)
=30xy + 15x
(—4xy)(2x — y) oard) S&irSol.
(—4xy)(2x =y) =(=4xy) x 2x —y)
= (—Axp)x 2x + (= 4xp) X (-)
= —8x2y + 4xy2
3m — 2n2) (=7mn) oerd) EHFFIE.
Bm — 2n%) (<Tmn) = (3m — 2n°) x (=Tmn)
= (=Tmn) x (3m —2n°)

?&))eéegoééé as*;gdéazﬁ:n

" Dl R

= ((=7mn) % 3m) — ((=7mn) x 2n%)

= 21m® n +14mn’

1.

2.

3 Rehod.

(i) 3x(4ax +8by) (ii) 4a’b(a=3b) (iii) (p + 3¢°) pq (iv) (m> + n’)5mn’

e;algo:éa P08,

2.8 DEHO HHBD &l BRS 03‘306’5 KoHor A Heren Gotrow?
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11.5.2 Multiplying a trinomial by a monomial

Consider a monomial 2x and a trinomial (3x + 4y —6)

Their product = 2x x (3x + 4y —6)

=(2x x 3x) +(2x X 4y) + (2x x (—6)) (by using distributive law)

How many maximum
terms are there in the
product of a

monomial and a

trinomial?
= 6x° + 8xy — 12x
Exercise - 11.2
1.  Complete the table:
S.No. | First Expression Second Expression Product
1 5q ptq-2r Sq(p+q-2r)=5pq +5q2—1 Oqr
2 kl+Im~+mn 3k
3 ab’ a+b’+c’
4 x-2y+3z xXyz
5 a’be+b’cd-abd’ | &b’

2. Simplify: 4y(3y+4)

3. Simplify x(2x2 —7x+3) and find the values of it for (i) x=1 and (i) x=0

4.  Addtheproduct: a(a—b), b(b—), c(c—a)

5. Addthe product: x(x+y—r), y(x—v+r), z(x—y—=z)

= 9

Subtract the product of 2x(5x—y) from product of 3x(x+2y)
Subtract 3k(5k—I+3m) from 6k(2k+31-2m)

8. Simplify: a’(a—b+c)+b’(a+b—c)—*(a-b—c)

11.6 Multiplying a binomial by a binomial or trinomial

11.6.1 Multiplying a binomial by a binomial:

Consider two binomials as S5x+6y and 3x — 2y

Now, the product of two binomials 5x+6y and 3x —2y
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DEDG  2x HHBk 1898 (Bx + 4y — 6) o H:EJS

A 0250
Q

=2x x(3x+4y —6)
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@56 Bk DEHBE
e;acgoés ﬁ&gom A

Hoeen Godran?

= (2x % 3x) + (2x x 4y) + (2x X (—6)) (DgrriTegeHsinty SHErRA0D)

= 6x° + 8xy — 12x

@25326&» - 11.2

. 5855 3630508,

(8. 0. S0 D50 B0 HoedSm @ega‘m
1 5q ptq-2r Sq(p+q-2r) =5pq+5q2—] Oqr
2 kl+Im+mn 3k
3 ab’ a+b’+c?
4 x-2y+3z xyz
5 a’bet+b’cd-abd’ | a’b’c?
2. 4y(3y+4) segsoosos.
3. x(2X°-Tx+3) % 88000 (i)x = 1 960w (ii) x = 0 e wpsin Devdoh SHTSos,
4. a(a=b), b(b=c), c(c—a) © vare IJnze EHFSE.
5. x(xty-r), y(x—y+r), z(x—y—=2) oare e SIS0,
6.  3x(x+2y) o oo Dok 2x(5x-y) ord) EdIchob.
7. 6k(2k+31-2m) $08 3k(5k— [+3m) & EDZcH08.

8. a’(a—b+c)tb (a+b—c)- c*(a~b—c)  srgEoosos.

11.6 &89, a8 &Hd Toe a8 (B8 Hlohe

11.6.1 &5dehe Sl iHeasessi

Bededen Sx+6y £Bcm 3x — 2y o S K.

B 3L Sx+Oy ke Ix —2y Bhehe oapd) EfPomrsn.
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The procedure of multiplication is:

Step Instructions Procedure

1. Write the product of two binomials (5x+6y)(3x-2y)

2. Using distributive law multiply the first | Sx(3x—2y)+6y(3x—2y)

term of the first binomial by the second | = (5x*x3x)-(5x*2y) + (6y%3x)—(6y%2y)
binomial, multiply the second term of

the first binomial by the second binomial

and add the products.
3. Simplify the terms (5x%x3x)—(5x%x2y) + (6y*%3x)—(6y*2y)
=15x% — 10xy +18xy — 12y?
4. | Addlike terms 15 x%+8xy-12)°

Hence, the product of 5x +6y and 3x — 2y
= (5x +6y)(3x —2y)
=5x(3x —2y) + 6y(3x —2y) (by using distributive law)
= (5x % 3x) = (5x % 20) + (69 x3x)~(6y%2y)
=15x>— 10xy + 18xy — 12)?
=15 x*+8xy — 127

Do This

1.~ Find the product:
(1) (@ —=b) (2a +4b) (i) (3x+2y) 3y —4x)
(ii1) 2m —1)(2] —m) (iv) (k+3m)(3m —k)

2. How many number of maximum terms will be there in the product of two
binomials?

11.6.2 Multiplying a binomial by a trinomial

Consider a binomial 2x + 3y and trinomial 3x + 4y —5z.

Now, we multiply 2x + 3y by 3x +4y —5z.
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10easP8 AEPS(B0SD (8ol DEore &onod.

RPiSem Booisiden (S50

L. oot agsthess exiumr (Eraod. (5x+6y)(3x-2y)

2. DegeriTegosrd) eO@rA0D s &d | Sx(3x—2y)toy(3x-2y)

BB HEBwE® Bors WA DB = (5x%3x)-(5x%2y) + (6y*3x)=(6y X2y)
2255 Fos BB BoKD H0E° BowHd

DB B0 DoBedorr (FPahod.
3. Hrerdd Km‘%éaoéo&. (5xx3x)—(5x*%2y) + (6y%3x)—(6y*2y)
=15x% = 10xy +18xy — 12y?

4. |2eps Sere Eriod, 15 %7 +8xp-12)°

9P (Sx+ 6y) oo 3x —2y © ogdn
= (5x + 6y)(3x —2y)
= 5x(3x —2y) + 6y(3x —2y) (Drrimgcsing eH@rA0N)
= (5x x 3x) — (5x % 2y) + (6 %3x)—(6y%2y)
=15x"— 10xy + 18xy — 12)°
=15 x*+8xy — 127

8 Fohod

1. e;alge):é) EoPK08:
(1) (a —b) 2a +4b) (i) Bx+2y) By —4x)
(1) 2m —1)2l —m) (iv) (k+3m)(3m —k)

2. Botdh Bxdehe e:oacgaéaoé’s ﬁ@:gorw A DeSHmen GotH?

11.6.2 &6 (BB Hdode

B8 2x + 3y Lda (@06 3x + 4y — 5z 0 EE 505w

At Bddw 2x +3y & 3x +4y — 523 rhedogiin.

Boorrn (H3hdio 0 &8 Hobd 2022-23



156

The process of the multiplication is:

Step Instructions Process

1. Write the products of the binomials and (2x+3y) (3x+4y-52)
trinomial using multiplicative symbol

2. Use distributive law:
Multiply the first term of the binomial
by the trinomial and multiply the second 2x(3x+4y—-5z)+3y(3x+4y-5z)

term of the binomial by the trinomial and

then add the products.
3. Simplify the terms (2x x3x)+(2x x4y)—(2xx5z) +
(3y*3x)+(3y x4y)~(3y x5z)
6x° +8xy—10xz+9xy+1 2y2 —15yz
4. Add like terms 6x°+1 7xy—10xz+1 2y2 —15yz

Hence, the product of (2x+3y) and (3x+4y — 5z) can be written as
= (2x+3y)(3x+4y-5z)

= 2x(3x+4y—52)+3y(3x+4y—5z) (by using distributive law) [How many maximum
= (2x0%3x)H2xxdy)~(2xx5z)+ (3yx3x)+(3y x dy) — (3yx5z) | rumber of terms we getin

the products of a binomial

=6x? +8xy — 10xz + 9xy+12y2— 15yz

and a trinomial?

= 6x*+17 xp — 10xz +12)° — 15yz

Exercise - 11.3

1. Multiply the binomials:

(1) 2a-9 and 3a+4 (i1) x—2y and 2x—y
(iii) kI+Im and k-1 (iv) m*—n® and m+n
2. Findthe product:
() (x+y)(2x=5y+3xy) (ii) (a=2b+3c)(ab’—a’b)

(i) (mn—ki+km)(ki-lm)  (iv) (0> +¢°)(p-5q+67)
3. Simplify the following :
() (x=29)(y=3%)+(x+y)(x=3y)~(y—-3x)(4x=5y)
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ROV Qoo5den QTP (B0S0
1. B0 S0 (BHHe Loels 1heases (2x+3y) (3x+4y-5z)
19800 T ({°Ad.
2. DePRTAEr) GOTPAD BHAST ke
HBS0E (BHO 1HBoD SBarS B
Dot S50’ (B0 fHBod vareid 2x(3x+4y—=52)F3yQGx +4y=52)
Logedorr (Geard.

3. Seeedd ‘éw%éaoéo&. (2x %X 3x)+(2x x4y)—(2x x5z) +
(3yx30)+(3y > 4y)~(3y *5z)
6x° +8xy—10xz+9xy+12y° —15yz

4. Jee® Srre Eredne 6x7+1 7xy—10xz+1 2y2—1 Syz

5293 (2x+3y) 00 (3x+4y — 57) © ogen

Boorrn (H3hdio 0 &8 Hobd 2022-23

= (2x+3y)(3x+4y-5z)

= 2x(3x+4y—5z)+3y(3x+4y—5z) (DgrriTgehintd ¢H@rR0D)
= (2xx3x)+(2xx4y)—(2x*x5z)+ (By*3x)+(3y x 4y) — (3yx5z)
=6x7 +8xy — 10xz + 9xy+12y2— 15yz

= 6x>+17 xp — 10xz +12)% — 15yz

a8 00 0Bk
(&S oa(goés
ﬁ@éom A Deeen
&0eTPon?

ogrgdsn - 11.3
(Bod it MHBolod.
(1) 2a-9 %805 3a+4 (1) x—2y Lo8cso 2x—y
(iii) kI+Im $o8050 k—I (iv) m’—n’ %868 m+n

Bod SENGITY ERPS0&.

(i) (x+y)(2x=5y+3xy) (i) (a—2b+3c)(ab’—a’b)
(i) (mn—kl+km)(ki-lm) (V) (p°+4°)(p—5¢+6r)
%88B0508.

(1) (x=29)(y=3x)+(x+y)(x=3y)~(y=3x) (4x=3y)
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(i1) (m+n)(m2—mn+n2)
(i11) (a—2b+5c)(a—b)—(a—b—c)(2a+3c)+(6a+b)(2c—3a—5b)
(iV) (pq-qr+pr)(pq+qr)—(pr+pq)(p+q—)

4. TIfa,b, carepositive real numbers such that ¢ +b-c _4- bte _at btc , find the

c b a
value of (a+b)b+c)c+a) .
abc

11.7 Whatis an identity?

Consider the equation a(a—2) =a’-2a
Evaluate both sides of the equation for any value of a
For a=35, LHS=5(5-2)=5x3=15
RHS = 5°-2(5) =25 - 10 =15
Hence, in the equation LHS = RHS for a=3.
Similarly for a=-2
LHS =(2)(2-2)=(2)%x(4)=8
RHS = (=2)’-2(<2) =4+4 =8
Thus, in the equation LHS = RHS for a=-2 also.
We can say that the equation is true for any value of a. Therefore, the equation is called an
identity.
Consider an equation a(a+1) =6
This equation is true only for a = 2 and -3 but it is not true for other values.

So, this a(a+1) =6 equation is not an identity. An equation is called an identity if it is satisfied by
any value thatreplaces its variable(s).

An equation is true for certain values of the variable in it, where as an identity is true for all its
variables. Thus it is known as universally true equation. We use symbol for denoting identity is
‘=" (read as identically equal to)

11.8 Some important Identities

We often use some of the identities, which are very useful in solving problems. Those identities
used in multiplication are also called as special products. Among them, we shall study three
important identities, which are products of a binomial.
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(i1) (m+n)(m2 —mn+n2)
(i11) (a—2b+5c)(a—b)— (a—b—c)(2a+3c)+(6a+b)(2c—3a—5b)
(iv) (pg-qr+pr)(pq+qr)~(pr+pg)(p+q-)

4. a, b, c @ FI;EH Sopges HBA® a+b_C=a_b+C=_a+b+C

, ©00J
c b a
(a+b)b+c)c+a) Do EofPssen.

abc

11.7 2665:653568926;; O3 IW?

a(a-2)=a’—2a $EESesin Bros .
3&vEBes0 BBJDeR, a ) DD Dendedd SOLeHEos.
a=5 dend &8 L.H.S=5(5-2)=5x3=15
RH.S =5>-2(5)=25-10=15

5058, HEEBeasns® =3 JendedH L.H.S =R.H.S.
ool a = —2 5 &oelad.

LHS=(2)(2-2)=(2)(4)=8

RH.S = (2)>2(2)=4+4=38
& Qo a=—2 Qendeod Erre S8ty L.H.S = R.H.S £% $Srdo.
BBBee0 @ @Y O NeVHBT® IHIIB. WOHIOP BeroB HWELEE) HERLEGEB0 ©OoLrLD.

a(a+1) = 6 &3 $&o88erd) Eosod.

& $&8Bmo a = 2 B —3% 0850 590 BBY DB J&0 5°D).
& DT SEoEEes SEPE D DeEBT VoBRT LS.
=98 a(atl) = 6 H8o88mo “BEFHNESER0 SE. HEBS ) STrHe abent O DgrrEn

RIS ‘ée‘%@_aé Q) DERDLESE0R, Q) Dendes ée‘ée@__aé BB ©0erdd. HBESE0
oo LH.S%ocw RH.Se &gy ‘=" rhth (8gsrdo @ $thdzed.) ¢O@eARo.

11.8  (@P&rdE S8 Eseeen

B0 PIS° FQ) DEREBETeD SEHMP SHRPATLD. ©ero HERLEBETD (DTS SN
Eroe e, @othHs® S00zgD 307D DB EeP oD A ING) 3(350 ©d e T
OGS @08 a8 B D08 BWHHT HBoBBR.
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Consider (a + b) 2
Now,

(a+b) =(a+b)(a+b)

=a(a+b)+b(atb)
=a*+ab+ba+b* =a’>+ab+ab+ b’ (since ab = ba)
=a’+2ab+ b

Thus (a + b) > = a* + 2ab + b* )

Now, take a=2, b=3, we obtain (LHS) = (a + b) >= (2+3)*=52=25
(RHS) = a* +2ab + b* =22 +2(2)(3) + 3 =4+ 12+ 9 =25
Observe the LHS and RHS. The values of the expressions on the LHS and RHS are equal.

Verify Identity-I for some positive integer, negative integer and fraction by (taking some values for a,b)

Do This

Taking a, b, ¢ as positive integers,verify the following whether they are
identities or not?

i) (a—b)P’=d*—2ab+ b’
G) (a+b)(a—b)=a—b

(iii) (a+b+0)2 = a®+b*>+ c* +2ab + 2bc + 2ca

Consider one more identity, (x +a)(x + b) = X2+ (a + b)x +ab,
(x +ta)x + b) =x(x + b) + a(x + b)
=x’ + bx + ax +ab

=x>+ (a + b)x +ab

Do This

Now take x =2, a = 1 and b = 3, verify the above identity.
. What do you observe? Is LHS = RHS?

. Take different values for x, a and b for verification of the above identity.

. Is it always LHS = RHS for all values of a and b?
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(a+b)? % 56800508
Y, 89 080

(a+b? =(a+b)(atbh)

=a(a+b)+b(a+tb)
=a’+ab+ba+b* =a’+ab+ab+b’ (QotoBsSSre ab=ba)
=’ + 2ab + b*

=98 (a+b)% = a® +2ab+ b )

s, a=2, b=3 8:5%08 (L.H.S) = (a + b) > = (2+3)? =52 =25
RH.S)=d’+2ab+b* =22 +2(2)3) +3°=4+12+9=25

L.H.S £8ciw R.H.S o densden dirbo. §Q) awes 0085w 58 IR0, e a, b o%
Qendenr NoHE éé&ég)aééwoéa ISleInvitafelnt

8 Fohod

a, b, c o &5 @géoméwm &89 [ElelnRtvilaty ﬁé&éﬁaééwm ) 5o $BSTER.
i) (a—b) = a®—2ab+ b
G) (a+b)(a—b) = d>—b*

(iif) (a+b+c)2 = a*+b*+ * + 2ab + 2bc + 2ca

B0E°8 $&ESeR) 0B, (X +a)(x +b) = x° + (a + b)x +ab,
(x +ta)(x+ b) =x(x +b)+a(x+b)
=x’ + bx + ax +ab

=x>+ (a+ b)x +ab

8 Fohod

s X =2,a =156 b =3, DenBed P $EDEG00 $BSPEod.
. L.H.S =R.H.S 9533 $6890508&.
o X, a 6% b cﬁné& NG DenDdOB ééﬁségbééseo I loprtatelal

. a, b Gw¥) o DevdedH L.H.S = R.H.S orve?
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. Consider (x + p) (x + q) = X+ (»+q)x+pg
(1) Putginstead of p’whatdo you observe?

(i) Putp instead of ‘q’what do you observe?

(i) What identities did you observe in your results?

11.9 Application of Identities

Example8: Expand (3x + 4y)°

Solution: Bx+ 4y)2 is the product of two binomial expressions, which have the same
terms (3x +4y) and (3x +4y). It can be expanded by the method of multiplying
abinomial by a binomial. Compare the identities with this product. In this product
a=3x andb =4y. We can get the result of this product by substituting 3x and 4y
terms in the place of @ and b respectively in the first identity (a+b) 2= > 2ab+b*

Hence, (3x + 41)° = (3x)° + 203)(#7) + (49)° [Wherea - 3x and b~ 4

— 9% 4 24xy + 16)° identity (a +b)* = a*+2ab + b’

Example9:  Find 204> using suitable identify

2042 = (200 + 4)°

Where a =200 and b =4

2 2

_ 2 2
=(200)" +2(200)(4) + 4 identity (a +b)*= a”+2ab+ b’

= 40000 + 1600 + 16

=41616

Do This

Expand: (i) (5m + 7n)° (i) (6kl + 7mn)® (i) (5&° + 6b° )*  (iv)302°
v) 807° (vi)704°
(vii) Verify the identity : (a — b) 2=4%—2ab+b?, where a = 3mand b = 5n

Examplel0: Expand (3m — 5n)°

Solution: (3m — 5”)2 = (3m)2 —2(3m)(5n) + (571)2 Where a=3m and b= 5n

— 9% — 30mn + 251° identity: (a—b)> = a*—2ab + b*
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© @) (g =2t g +pg e g000
(i) P aterrr ‘g’ HESPOBOE. DR KHVoTE?
(i) ‘g ateorr ‘p’HESPOBOE. D KHOVoTB?

(iif) En KERODS B8y BEoBSEFeD DD?

11.9 3588 QIGTHKo

TS 8: (3x + 4y)” QxBosos.

Fess: (3x +4y)’, Both Ethe ogo. B0me® Both ey (3x + 4y) H0atw (3x +4y)
P Hrren. BEHEHOH Bo&od HBoSKo Do DB BADDK). &8 e;agoés
BB ESeo Neyold. & @a(goés a=3x 0 b=4y obH Iwisd I8
$&o88w0 (at+h)? = a*+2ab+h* 5 (HEED0D VBEFESS.

9% (3x + 4y)° = (3x)° + 2(3x)(4y) + (4)?

a=3x $060 b =4y yssteso
= 9x% + 24xy + 16)° (a+b)* = a*+2ab + b* &$o.

S5 9: 2047 Do BT VEGEEES00 EHTETAOD EHE08,

20 2047 = (200 +4)’
; , =200 5605 b=4
= + +
(200)" +2(200)(4) +4 (a + b)*= o + 2ab + b’
— 40000 + 1600 + 16 éé&éé’béée@o
= 41616

2 Fohod

Q) (5m + 7n)? (i) (6kl + Tmn)? (i) (54° + 6b° )°  (iv)302°

(v) 807° (vi)704° o> DSBS,

(vii) (a = b)? = a* — 2ab + b* 5680889, a = 3m £86%0 b = 5n wanSi
¥BEEOs

awssel0:  (3m—5n) % BohEm.
a=3m, b= 5n ©ond)H

o — 2 = 2 — ?
FLS: (3m—5n) (3m)” = 2(3m)(5n) + (5n) (a—b)*=d*—2ab+b°

= 9’ — 30mn + 25n°
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Examplell: Find 196°

Solution: 196 = (200 — 4)
=200 — 2(200)(4) + 4*
= 40000 — 1600 + 16
=38416

Where a =200 and b =4
identity: (a—b)* = a>—2ab + b*

Do This
Find: (i) (9m—2n)? (i) (6pq—7rs)’  (iii) (5x = 6)° )*
(iv) 292°  (v) 897°  (vi)794°

Example:12: Find (4x + 5y)(4x— 5y) Where a —4xand b= 5

Solution: (4x + 5p)(4x — 5) = (4x)° — (5v)° identity:(a+ b) (a— b) = a* b
=16x° — 25y°

Example:13: Find 407 x 393

Solution: 407 x 393 = (400 + 7)(400 —7)
=400% — 72
= 160000 — 49
= 159951

Example:14: Find 987> — 132

Solution: 987% — 132 =(987+13)(987 = 13)  [Where ¢ =987 and b = 13 in the
= 1000 x 974 = 974000 |identity: a>— b = (a +b)(a—b)

Where a =400 and b = 7 in the
identity: (a + b)(a—b) = a*> - b?

Do These
Find the values of the following.
(1) (6m + 7n) (6m — 7n) (ii) (Sa + 10b) (5a— 10b)

(i) (3x° + 4°) 37— 4°) (iv)106 x 94 (v) 592 x 608 (vi) 92% - 8°
(vii) 984%—16°

Examplel5: Find 302 x 308 Where x = 300, @ = 2 and b = 8 in the
Solution: 302 x 308 = (300 +2)(300 + 8) identity: (x+a) (x +b) = x>+ (a+ by x +ab
=300% + (2 + 8)(300) + (2)(8)
=90000 + (10 x 300) + 16
=90000 + 3000 + 16 =93016
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aosde 11: 1967 Densdo Edomedos.

(a — b)? =a* - 2ab + b*355

. 2 _ 2
PR 1967 = (200 -4) 38Be08® a =200, b =4 oS

=200 — 2(200)(4) + 4°
= 40000 — 1600 + 16
=38416

3 Fohod

() (9m—2n)° (i) (6pq—7rs)*  (iii) (5x *= 6)° )’ o> DBoS0s.

(iv) 292°  (v) 8977  (vi)794° © Qenden EiPS08.

ames8e 12: (4x + 5))(4x — 51)Qenso Ei°&osm. (a+b) (a=b) = d*— b
i5s: (4x + 5y)(4x — 5y) = (4%)° — (5)° a=4x,b= 5y ey
=16x" - 25)°

e 13: 407 x 393 Denisidy Eoeosio, Db e

Fe: 407 x 393 = (400 + 7)(400 — 7) a =400, b =7 o
= 400% - 7?
= 160000 — 49
= 159951

e 14 9877 — 132 Densids Edofedosdm.
e 9872 = 132 =(987 + 13)(987 — 13)
= 1000 x 974 = 974000

a—b*=(a+b)(a-b)
a =987, b = 13 @cns)th

8 Fohod

Bod & Denden ézéagegro&.

() (6m + 7n) (6m—7n) (i) (5a + 10b) (5a — 10b)

(i) 3x° + 47 B 47) (iv)106 x 94 (v) 592 x 608 (vi) 927 - &>
(vii) 984> — 167

amtn 15 302 x 308 Denssido D, 5300860 (x-+a) (v +5) = 27+ (a +b) x
st 302 %308 =(300+2)(300+8)  [[9P¥7300.472,b78 oot

=300% + (2 + 8)(300) + (2)(8)
=90000 + (10 x 300) + 16
= 90000 + 3000 + 16 =93016
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Example16: Find 93104 Where x =100 a =-7 and b =4 in the
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)
=100% + (=7 + 4)(100) + (=7)(4)
= 10000 + (=3)(100) + (-28)
= 10000 — 300 — 28

=10000 — 328 = 9672

Do you notice? Finding the products by using identities is much easier than finding by direct
multiplication.

Exercise - 11.4

1. Selectasuitable identity and find the following products

() 3k + 41) 3k + 41) (i) (ax’+ by’) (ax’ + by?)
(i) (7d - 9e) (7d— 9¢) Gv) (P —n’) (m® + n?)
(v) (3t + 9s) (3t—9s) (vi) (kl=mn) (kI + mn)
(vii) (6x + 5) (6x + 6) (viii) (2b—a) (2b + ¢)
2. Evaluate the following by using suitable identities:
(i) 3042 (ii) 509° (iii) 9927 (iv) 799°

(v) 304 x 296 (vi)83 x 77 (vii)109x108 (viii) 204x206

11.10 Geometrical Verification of the identities

11.10.1 Geometrical Verification of the identity (a + b)> = a*+ 2ab + b*

Observe the following square: b ab b’

Consider a square with side (a + b)

Its area = square of the side = (side)2 =(a+ b)2 a+b a a’ ab

Divide the square into four regions as shown in figure.

It consists of two squares with sides ‘a’ and ‘b’ \ a b
respectively and two rectangles with length and Y
breadth as ‘a’and ‘b’ respectively.

Clearly, the area of the given square is equal to sum of the area of four regions.
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e 163 93 % 104 Denisids S, gibsime (- 0) G D)= P @) aT
PSS 93 %104 =(100+(=7))(100+4) |45 x=100a=-7, =4 ecnsiys
93 x 104 =(100—7)(100 +4)

= 1007 + (=7 + 4)(100) + (=7)(4)
=10000 + (—3)(100) + (-28)
=10000 — 300 — 28

=10000 — 328 = 9672

S Koomroe? Jdre Qdogged B0 S @’Jégé eJan@:éa &O@A0NE0 Y
Doogiodeod ol

ogRgdEn - 11.4

. (8od S $AS éé&ég)aéémoéa Jorosod Bk & e;e(gaﬁaaoéa é?éagsgyo&.

(i) 3k +41) (3k + 4I) (ii) (ax’+ by’) (ax” + by’)
(iii) (7d—9e) (7d— 9e) Gv) (m’ —n’) (m* + n?)
(v) (3t + 9s) (3¢ 9s) (vi) (kl=mn) (kI + mn)
(vii) (6x + 3) (6x + 6) (viii) (2b—a) (2b + c)
2. (Bod & BN DBRWEGEOD GODBPA0D Dendods EHs40d.
(i) 304° (ii) 509 (iii) 992? (iv) 799°
(v)304 X296~ (vi)83 %77 (vii)109x108 (viii) 204%206

11.10 3808088l ersthdahomn $oSrhe:

11.10.1 8od $&8RrR $0800S0d. (a +b)? = a* + 2ab + b*

b| ab b’
(a + b) ghezorrife a8 SHIFR) S:osod.
o Beregn = ghao @) So. = (a+ b)2 a+b a al ab
BB HE0S Srdiden Trenrd grrrente DEBODHLTEOD.
80%8° Bok Sren - a, b gheeen DAL Botd S&B(Rren LD \ a b J
@', Bsey) D’ 1 Bo Both TYFHFe B0, Yb
4+

BB S°eR0, 4 FrrY ST INBINSE Br°dKw.
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Area of the given square

= Areaof'the square with side @ + area of rectangle with sides @ and b + area of
rectangle with sides b and a + area of square with side b

= @ +ab+ba+b
= a* +2ab + b*
Therefore, (a + b)* = a® + 2ab + b*

Examplel7: Verify the identity (a + b)2 = &’ +2ab+b° geometrically
by takinga=3 and h=2

Solution:  (a+b)* = a®+2ab + b*

Draw a square with the side a + b, 1.e.,3 +2

L.H.S. Areaofwhole square v

= (3+2)°=5"=25

=
R.H.S. = Area of square with side 3 units +
L

Area of square with side 2 units +

[ [

|

| iy i R R
!

I

I___

|

Area of rectangle with sides 3 units, 2 units +

Area of rectangle with sides 2 units, 3 units
=32+224+3x2+3x2
=9+4+6+6=25

L.H.S. =RHS.
.. Hence the identity is verified.

11.10.2 Geometrical Verification of the identity (a - b)*> = a®>—2ab + b*

Consider a square with side a. (a-b) b
. The area of the square = side x side = a* b b(ﬁf b) ]\l}z
. The square is divided into four regions.
a fa-b| (a-b)>  [b(a-b
. It consists of two squares with sidesa—b I I
and b respectively and two rectangles with
length and breadth as ‘a — b’ and ‘b’ \_(;_b_)Y\b/
respectively. a -
a-bt+b=a
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/IS SBIRITe50
= gheso a ErPEHen Ko SHBEBTes0 + a, ben ghereorr o égiﬁéaét‘é@@@éo + a, be
Hepenre Be égééazﬁﬁééavo?go + 'b' gheenrr Eo SHIE STes0.
=  a*+ab+ba+ b
= a’ +2ab + b*
=9, (a+ b)Y’ = a* +2ab + b
s 170 (a+b)* = a* + 2ab + b* 58 $588mok emsghdadorr
a=73,b=2 Qended $0ImEs.

1 |

F55: (a+b) = a*+2ab + b I |
I e

a+ b gHe:o SPES o8 3 +2 | | |
——F—t+—T1T—+—

GoGey & SHIRPQ) Achod. | | |

| | |

=(3+2)?%=5"=25 T i
RHS. = 3 cirdey shuor fo S6H3E B + ——i——JI——--——IL——

2 05edey ghasorr Ko SEBE Seeego + | | |

3 cdrdey PG 2 crdéy Bten) Ko éq&%‘ﬁéﬁ)é@”} Sego +
2 cSoeéy AP 3 chrdey Ien) Ko éq&%‘ﬁéﬁ)é@”} Sego +

= 3242243x243x2
= 9+4+6+6=25

L.H.S. = RH.S.
. BPRS DEGISE HOUrEaGI0.

11.10.2 (a- b)? = a*—2ab + b $EFEF388 ersoaborr $85ede

(a-b) b
'a' ghesin Sosme S0 e SB[ S s, b| ba-b) b2
, m |1V
. SHYER JF°ego =8 X gh =a
o S SEB00 Tenth grrente Sahadod. a [a-b| (a-b)?  [b(a-b)
I I
. 8d (a—b), bgherenrr o Bo S&HT(Rreen
(a-b) b
‘a—b’, ‘b’ gherenrrife Bok égiﬁéaé@wn
N—— Y
NBIMe o). a -
a-b+b=a
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Now Areaoffigurel = Area of whole square with side ‘a’—
Area of figure Il — Area of figure III — Area of figure [V
(a-b)*> =a’—b(ab)—b(a-b)—b’
—a’ —ab+b’ —ab+b* b’

=a’—2ab + b’
11.10.3 Geometrical Verification of the identity (a + b)(a—b) = a’— b’

- b= (Area of square where the side is ‘a’) — (Area of square where the side is ‘0”)

Observe the following square:

a

Remove sugare with a length of ‘b’units from one corner of this square, where b <a

a-b a-b
o b
We get a It consist of two parts |
a-b 1 i1fa-b
«—4 I
So a*—b =Areaof figure [ + area of figure 11

= a(@a—by+b(a—>b)
= (a—b)(a+Db)
Thus @>—b° = (a—b)(a+b)

Exercise - 11.5

1. Verify the identity (a + b)2 = &’ +2ab+ b’ geometrically by taking
(1) a=2units, b=4units
(i) a=3units, b=1unit

(i) a=>5units, b=2unit
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YD [ [Frod Sarego = Doipy SHBES Sereso (Gheo EDH ‘a’) —
(@08 I Izeego — (@roso Il Szrego  — (@roso IV zeeso
(a-b)> =a’—b(ab)—b(a-b)—b’
=a’—ab+b’—ab+ b b
=a’ —2ab + b’

11.10.3 (@ +b)(a—b) = @’ — b’ $EREFS588 erghdodhornr $08rslo

a*— b = gheo ED ‘@’ Ko SHS Brreo — Heo EH DK SHIES BEese

(£58), 5S8R 568903508,

a

b 5oy ghessin P Ko SHBRRPQ) a8 Swre ol Sohowd. (b <a)

a-b a-b

ol 8BS Bo errren Bord).
a a-b a !
1 Ifa-b

—a >

=9 at — b’ =I5 He Soeego + 115 Heo Szeexo
=a(a=b)+b(a—-D>)
=(a—>b)(at+Db)

w3 a’—b* = (a—b)(a+b) wanss.

@2;3260 - 11.5

1. (a+b?=d*+2ab+b*% egBaborr a, b o (Bod Dended J8IPEs.
(1) a=2clen, b=4crdéy
(i) a=3ceAep, b=1 5rdn

(i) a=35creden, b=2 crdéy
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2. Verify the identity (a — by = a*—2ab+b* geometrically by taking
(1) a=3units, b=1unit
(i) a=S5Sunits, b=2units

3. Verify the identity (a +b) (a—b) = a>—b* geometrically by taking
(1) a=3units, b=2units

(i) a=2units, b=1unit

What we have discussed

1. There are number of situations in which we need to multiply

algebraic expressions.
2. Amonomial multiplied by amonomial always gives amonomial.

L 3. Incarrying out the multiplication of an algebraic expression

-
Z6V3L6 with another algebraic expression (monomial / binomial /

trianomial ete.) we multiply term by term i.e. every term of the

expression is multiplied by every term in the other expression.

4. Anidentity is an equation, which is true for all values of the variables in the
equation. On the other hand, an equation is true only for certain values of its

variables. An equation is not an identity.
5. Thefollowing are identities:
L (a+b)’ = d®+2ab+b°
. (a=b)? = da*—2ab+b°
. (a+b)(a—b)= a*—b°
IV. (x+a)(x+b)=xX’+(@+b)x+ab

6.  Theabove fouridentities are useful in carrying out squares and products of algebraic
expressions. They also allow easy alternative methods to calculate products of

numbers and so on.
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I ——

2. (a-bP’ = &*-2ab+b*% gBHOrT a, b o (Bod endeth HBSPE’.
(1) a=3ceden, b=1 5rdén
(i) a=5crden, b=2rdéy

3. (a+b)(a—b) = a*— b % exxedchor a, beo (Bod endods $OIFEOE.
(1)  a=3crden, b =2 5edéxn
(1) a=2cedep, b=1 5rdén

b0 AW $8yowro

1 Do ssrdre hdosto 5 Kedohmi soboys? oSz,

2. DEHBY B8 DEHBD HdoSe 080 QBB S5y
3. &‘Sé& Soe @’90“363 250D ﬁ:s%oééoéoyci) N0 Soad Ho (9vdre &
B (BHOEE (HBHE08° 570N (HS D) 10BoTd). 035065@

S’ Q) $erd Hrren sokE). B Brwed.

4, JBGROKPIE0 I0 2.8 D8, BB D D550, SEeBEE Q) DendeH
K)e‘é?@._azéo@cia DBRISPHEL @H&EOB. ao%*@_@ &880 S0 Dendes ééego ©anS
ﬁésﬁ&ér:éésoés ©Q) Vet J&0 ©HTPow. @ $&p8Beseen, éé&ﬁgbééme» o8,

5. é255$§)3é6892633e:o :

a*+2ab+ b

L. (a+b)

0. (a-b)Y = a®>—2ab+b*

. (a+b)(a-b)=a*—b
IV. (x+a)(x+b)=x>+(a+b)x+ab

6. ééséglaééwe oW ézﬁ;@g@ 10Ea3P88MO CHOLD GITIRIED. K)ogpego oa(gé:ae» SIS VIARNIINIEY)
FOISTE ézge‘é:e; T0° SROWED SIRRRNHEL.
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Chapter 1 2

Factorisation

12.0 Introduction

Letus consider the number 42 . Try to write ‘42’ as product of any two numbers.
42 1 x42
= 2x21
= 3x14
6x7

Thus 1,2, 3, 6, 7, 14, 21 and 42 are the factors of 42. Among the above factors, which are
prime numbers?

Do you express 42 as product of prime numbers? Try.

Rafididlikethis  Sirisha did like this  Akbar did like this

42 =2 x 21 42 =3 x 14 42=6x%x17
=2x3x7 =2x3x7 =2x3x7

What do you observe? We observe that 2x3x7 is the product of prime factors in every case.

Now consider another number say ‘70’

The factors of 70 are 1, 2, 5, 7, 10, 14, 35 and 70 70 =1 x 70

70 can be written as 2 x 5 x7 as the product of prime factors. =2 x35

Expressing as a product of prime factors is called the prime factorisation method. N 3 * ig
=7 x

Do This

Express the given numbers in the form of product of primes

(i) 48 (i) 72 (ii) 96

As we did for numbers we can also express algebraic expressions as the product of their factors.
We shall learn about factorisation of various algebraic expressions in this chapter.
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F3AG6M

P8R8 DI

12.0 $0kc%0

42 oy B0S08. 42”6 Both Boagw ORINIT TADEIS BADBOTOR.
42 = 1x42
= 2x21
= 3x14
= 6x7
©o® 1,2,3,6,7, 14,21 £805m 42 o, 42 RwE) seBero8HmeD, D sederossned® & Qdoggen
(RS Qdoggen?

42 o [@5°0 Dogge wgnre HESSSHoLrR? [@HahS)osod.

52 SDGorre 3o 38 SDLore THod @ée)éa BQBore Baetd
42 =2 x 21 42 =3 x 14 42 =6 x17
=2x3x7 =2x3x7 =2x3x7

% DY KQomBH? Lareed Z,’xge‘éae)és?éa 2 X 3 X 7 re sedesrosee e;ega‘mm SNSB.
ALY 588 Qdogg “70°9 $Tro.

1,2,5,7,10, 14, 35 &80 70 e 70 &n¥), sedesossnen 70 =1x70
7105 2 x5 X7 e (SeesSogge oginrr &EhdH555), =2x35
a8 éogpg?é) (e éos%e) oo™ éﬁé@f} a’xgé’é DPS seBesros DgFesd Kacg@’ =5x14
90D, =7x10

39 Fohod

& (8od &I (S sederossime e;e(géoan" SBDHBOTR.
(i) 48 (ii) 72 (ii) 96

Ddoggod TP sPBEFPoBD oa(géaam T QBT LD HEPredn Eree 78 SP8eroE5ne ©gore
TP AN
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176 Factorisation

12.1 Factors of algebraic expressions

Consider the following example :

Tyz  =T(yz) (7 and yz are the factors)
=Ty(z) (7y and z are the factors)
=Tz(y) (7z and y are the factors)

=7 xyxz (7,yandz are the factors)

Among the above factors 7, y, z are irreducible factors. The | “1° is the factor of 7yz, since
phrase ‘irreducible’ is used in the place of ‘prime’ in | 7yz = 1x7xyxz. In fact 1’ is
algebraic expressions. Thus we say that 7xyxz is the | the factor of every term. But

irreducible form of 7yz. Note that 7x(yz) or 7y(z) or 7z(y) | “nless required, 1" need not be
shown separately.

are not an irreducible form.

Let us now consider the expression 7y(z+3).
It can be writtenas 7y (z + 3)=7 xy X (z+3). Here 7,y, (z + 3) are the irreducible factors.

Similarly 5x (y+2) (z+3) =5 xx x (y +2) x(z+3)Here5,x, (y +2), (z + 3) are
irreducible factors.

Do This

1. Findthe factors of following algebraic expressions:

(i) 8x%yz (ii) 2xy (x +y) (iii) 3x+y°z

12.2 Need of factorisation

When an algebraic expression is factorised, it is written as the product of its factors. These
factors may be numerals, algebraic variables or terms of algebraic expressions.

Consider the algebraic expression 23a +23b +23c.

This can be written as 23(a + b+ ¢),

here the irreducible factors are 23 and (a + b + ¢). 23 is a numerical factor and (¢ + b +¢) is

algebraic factor.

Letus, discuss about the methods to find factors of an algebraic expression.

Consider the algebraic expressions (i) xzy + yzx +xy (ii) (4x2 -1)+ (2x-1).

The first expression xzy + yzx + xy =xy(x + y + 1) thus the above algebraic expression is

written in simpler form.
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12.1 Dcdh 3o 8erol Defesd

& STSE HOEDOHE.

Tyz =T7(yz) (7 2080w yz se8erosskinen)
=Ty(z) (7y 0865w z se8egrosskinen)
=Tz(y) (7z $0805w Y seBeroBtmen)

=7 xyxz (7,y%08c» z so8erodsine)
Dedadh VTP SPEEPosine ogSur TPAHSEK KK
Beoin. 7, ), z e Tyz Go¥) edgreyy S°Sesrodinen. 5ot&®

Tyz = 1 XTXyxz 808 1, Tyz %

a8 se8erosdn. 1, (58 Soggsd
©dgres SP8EgP080e0” @D DRI (DGR sederoseen oo 590 eSSBS Er(EH

“@med8 wtHenr SHRPACSDESE. ©otE TXYXZ @30 | 41’ 9wl soBmrostnmr Srro.,
Tyz &) odgrey S°6e08 ErHA IS, 7 X (y2)
o 7)(z) S 72(y) e odgrey SrHives S°H).
Ty(z+3) Dcdh $srdsnd ddhsomro.

7y (z +3)=7 %Xy x(z13) od ceodriosn. 388 7.y, (z T 3) e 0darey sPEeo8tme.

@RS SX (Y+2) (z43) =5 xx X (y+2) X (z+3)=d® 5, x, (y +2), (z+ 3) e odgrey

Se8egroBmen.

3 Fohod

1. 8 (8ob Ddash S T sederossmen 88508,

(i) 8x%yz (ii) 2xy (x +y) (iii) 3x+)°z

12.2 =o8erol Dfesd wh&ES

o8 Ddad JErRED FoE) SBEros DFed @OAE T SBEroEINe ORI TEHHN)
SeesPoBKnen Hoggen, Do SETeHen S Dk SEPDeen SO

Decd $5dsw 23a + 23b + 23¢ % oo,
23a+23b+23cg 23(a+ b+ c) e TeehHEy)

@S 23 5000 a + b+ ¢ e seerosinen. moE® 23 Sogrgsederosin ok (a + b+ ¢)
Decsh sBeaossw.

BP Dezcdh D% 8ol Deed a’xge‘éae)?éa 50 iﬁéz)m;o.
8o Dah dsmvEmen Sosddm. (1) x2y +17x +xp (i) @x° — 1) + (2x - 1).
BB BsedEm Xy + ¥y Fay =y + 1) oF BrgErsH08° (oA E)R.
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178 Factorisation

The second expression (4x2 -1)+ (2x-1)
45 -1 (2x)° - (1)’
2x—1 2x—1
C(2x+D(2x-1)
2x-1)

=(2x+1)

From above illustrations it is noticed that the factorisation has helped to write the algebraic
expression in simpler form and it also helps in simplifying the algebraic expression

Let us now discuss of factorisation of some algebraic expressions.

12.3 Method of common factors:

Let us factorise 3x +12

On writing each term as the product of irreducible factors we get :
Ix+12=(3%xx)+(2x2x3)

What are the common factors of both the terms ?

By taking the common factor 3, we get
3IxX[x+2x2)]=3x(x+4)=3(x+4)

Thus the expression 3x + /2 is the same as 3 (x + 4).

Now we say that 3 and (x + 4) are the factors of 3x + /2 .Also note that these factors are
irreducible.

Now let us factorise another expression 6ab+12b

bab+12b= (2x 3> a x b) + (2 x2x3 xb) 6b is the HCF of 6ab
=2x3xbx(@+2) =6b(a+t2) and 12b

s 6ab + 12b = 6b (a + 2)
Example1: Factorize (i) 6xy + 9y2 (1) 25 a’b +35ab’
Solution: (i) 6xy+ 9)?
Wehave 6xy =2 x3xx Xy and 9y2=3 X3 Xy Xy

3and ‘y’are the common factors of the two terms
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Boks dsmevdm (42— 1) =+ (2x— 1)

457 -1 (2x)* =)
2x—1  2x-1

C2x+D(2x-1)
 (2x-))

= (2x + 1) e &r§860s:D),

D Gt $oé Hdah KErsinet rgEbohe, Srgirnos® (Erantt sedmrso Dy
BEPADDHOID BOKOLDH.

aa’ao))éo SHO DE0H HEPHENOB Eerostne e;a(g?ﬁ:orw oA 563(3;2;6;0.

12.3 5"5?265 So8esrod S0 ‘o’ac‘.g&

3x +12% so8er08 Defesd 3::230
B8 D550 wgrey SPBEPoSKmO Sl R
3x +12=(3 xx)+ (2 %2 x3)r 5%0b.
Bo&od BwE) &id VoS E?
3 % el Soe PErsy SBEPosinT B8 0s
3Ix[x+2x2)]=3x(x+4)=3(x+4)
3x + 12 56050 3 (x +4) o8 sEmdsnts WO,
3, (x +4) e 3x + 12 Bw¥) se8eeostimen. Hth KD o) SPEerossine wdgrey SPEPossmeD.
6ab+12b %> =808 D5es 3@0.
6ab+12b = (2 %3 xa xb) + (2 x 2x 3 xb)
=2x3xbx(@a+2) =6b(a+2) 6ab, 12b o K.3r.5» 6b
- 6ab+ 12b=6b (a+2)

amdn 1t serod Dok Bakol. (1) 6xy + 97 (i) 25 a°b +35ab’
S (1) 6xy+ 9y2
6xy =2 X3Xx Xy 05w 9y2=3 X3 Xy Xy

35805 Y’ en Both HEEme SnE) PRy seeosne.
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180 Factorisation

Hence, 6xy + 9y2
= (2 x3xxxy ) + (3 x3 Xy xy)
=3x yx[@2xx)+ (3 xy)]
- 6xy + 97 = 3p(2 x +3y)
(i) 25 a’b +35ab°> =(5%5 xa x a x b)+H(5x 7T x a x bx b)
=5%xaxbx[(5%a)+(7*Db)]
= 5ab (5a + 7b)
- 25d°b +35ab’ = 5ab (5a + 7b)
Example2: Factorise 3x ’+6 xzy +9 x y2

Solution:  3x2+6x%y+9x°= (3 xx X x)+ (2 X3 XxxXxXp)+ (3 X3 XxXyxy)

Ixxx+2xxxy)+ 3x yxy)]
=3x(x+2xy+ 3y2) (taking 3 x x as common factor)

s 3x2+ 6x2y + 9xy2=3x(x +2xy+3y2)

Do This

Factorise (i) 9a°— 6a (i) 15a°b —35ab> (i) 7Im—21Imn

12.4 Factorisation by grouping the terms

Observe the expression ax + bx +ay + by. You will find that there is no single common factor to
all the terms. But the first two terms have the common factor ‘x’ and the last two terms have the
common factor ‘y’. Letus see how we can factorise such an expression.

On grouping the terms we get (ax +bx) +(ay+by)
(ax +bx) +(ay+by) = x (a+b)+ y(a+b) (By taking out common factors from each group)

= (atb)(x ty) (By taking out common factors from the groups)
The expression ax + bx +ay + by is now expressed as the product of its factors . The factors
are (a+b) and (x +y), which are irreducible.
The above expression can be factorised by another way of grouping, as follows :
ax +ay + bx + by = (ax + ay)+ (bx + by)
=a(xty tb(xty)
=(x+ty)(a+b)
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wotsd, 6xy + 97
= (2 x3xxxy ) + (3 x3 xyxy)
=3x yx[(2xx)+(3xy)]
6xy+9y2=3y(2x +3y)
(i) 25 a’b +35ab” = (5% 5% a xa xb)+5% 7T x a x bx b)
=5xaxbx[(5%a)+(7xb)
=5ab (5a + 7b)
- 25a°b +35ab’ = 5ab (5a + 7b)
eSS 2t 3x°+6 x2y +9 x y2 SeGETROEWEDTT® DEFLBO)K.
3x2+6xy+ 9= B xxxx)F (2x3xxxxxy)+(3 %3 XxXyXy)
=3 xx[x+t@Zxxxpy)t 3x yxy)]
=3x (x 2 xy+ 39 (3xx © &yl SEwrosarm

3x2+6x2y+9xy2:3x(x+2xy+3y2) E55me)

8 Fohod

SoSeros Desess Bohod. (1) 9a° —6a (i) 15 a’b — 35ab’ (iii) 7Im—21lmn

2.4 Sored oIS DrSto Behso TO° SP8esol Ve Bbmeo.

ax + bx + ay + by 3575508 56800308, Foid Botd Huren ‘XK FHry SCEroEiNT, B0
Both Hren YK Py SPBeroSSmT EDAEWTHOD. Tep HTeD 2.8 Ly SeBeoBLD é@é@

@03 (ax +bx) +(ay+by) o Bot (FrHeorr I

(58 555085 &8 8 ToHOD E085me)
(ax +bx) +(ay+by) = x (a+b)+ y(a+b) e oecsnsm.

(58 HBE0ED &’ SBer0E T BRIEIT)

= (a+b)(x +y) e oeciosw.

ax+bx+ay + by 9 (a+b), (x +y) © ©QINTT TADDHEY).

ol (ath), (x Ty) oo sEerosimwente IHDHD).

B $8° D, ool Defessd Do

ax +ay +bx +by=(ax + ay)+ (bx + by)

=a(x+ty +tb(x+y
=(x+y)(a+tbh)
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Do This

Factorise (i) Sxy+35x+4y+4

(i) 3ab + 3a + 2b + 2

Example 3:  Factorise 6ab — b° — 2bc +12ac

Solution:

Step 1: Check whether there are any common factors for all terms.
Step 2: On regrouping the first two terms we have

6ab—b’ =b (6a—b) — 7

Note that you need to change order of the last two terms in the expression

as 12ac — 2bc.
Thus /2ac — 2bc = 2¢( 6a — b)———I1

Step 3:

Combining Iand II together
6ab — b’ — 2bc +12ac = b (6a—b) +2c (6a —b)

= (6a—b) (b + 2¢)

factor (6a—b)

By taking out common

Hence the factors of 6ab — b> —2bc + 12ac are (6a—b) and (b + 2¢)

Exercise - 12.1

Find the common factors of the given terms in each.

(i) 8x, 24 (ii) 3a, 21ab (i) 7xy, 35x%° (i) 4m?, 6m°, 8m®

v p, 20gr, 25rp (V1) 4x7, O6xy, §y"x (v xy 18 xy
15p, 20gr. 25 i) 4x°, 6xy, 8)° i) 12x%y, 18 x)°

Factorise the following expressions

(1) 5x>— 25xy (ii) 9a°— 6ax (iii) 7p° + 49pq

(iv) 36 a’b— 60 a’bc (v) 3d’bc + 6ab’c + 9abc?

(vi) 4p2 + 5pq — 6pq2 (vil) ut + at’

Factorise the following :
(i) 3ax — 6xy + 8by —4ab (i) x> + 2x° +5x + 10

(1i1) m’ —mn +4m — 4n (iv) a—a’b? —ab + b° (v) pzq -p " —-pq + "
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8 Fohod

=8er08 DS Bovod. (1) Sxy+S5x+4y+4 (i) 3ab+3a+2b+2

aodde 31 6ab— b’ — 2bc +12ac & s6eos Defesd BATd.

PES:

BP0 1: o) Hoeed S%ﬁ)vzég Se8eo8sn EOACHIRT® KBErEod.

PS5 2 EiSB Botd DO DRTEEEIT B,
6ab—b> =b (6a—b) — 7
K8 Bod Hrred dwersore In  12ac — 2be.

98 [2ac — 2bc = 2¢( 6a—b) —

REssn 31 1, 11 ardsmen Sewdre
6ab — b’ — 2bc +12ac = b (6a —b) +2¢ (6a —b)

=(6a—Db) (b+2c) (6a —b) B el =bes
o8 S&Sre

6ab — b* —2bc + 12ac &) sderossom (6a— b) 580 (b + 2¢)

ogRgdEn - 12.1

&8 (Bots ad)S H5swe S Pl SeBeTroEmen 858508,

(i) 8x, 24 (ii) 3a, 21ab (i) 7xy, 35x%°  (iv) 4m?, 6m°, 8m®
(v) 15p, 20qr, 25rp  (vi) 457, 6xy, 8y2x (vii) 12 xzy, 18 xy2

%5 (808 A seBePoE Vs FHod.

() 5x°— 25xy (ii) 94°— 6ax (iii) 7p° + 49pq

(iv) 36 a’b— 60 a’bc (v) 3d’bc + 6ab’c + 9abc?

(vi) 4p2 + 5pq — 6pq2 (vil) ut + at’

& (808 AE Ger0d DFard BoHos.
(1) 3ax — 6xy + 8by —4ab  (ii) X0+ 2%7 +5x + 10

(i) m? —mn +4m —4n (V) -d’B —ab+ b (V) pg-pr-pg+ i
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12.5 Factorisation using identities

We know that (a + b)?

@+ 2ab + b°
(a—b) = &~ 2ab+b°

(a+tb)y(a-b) = a’—b*are algebraic identities.

We can use these identities for factorisation, if the given expression is in the form of RHS (Right

Hand Side) of the particular identity. Let us see some examples.

Example 4:

Solution:

Example 5:

Solution:

Example 6:

Solution:

Factorise x° + 10x + 25

The given expression contains three terms and the first and third terms are perfect
squares. That is x*and 25 ( 52 ). Also the middle term contains the positive sign.
This suggests that it can be written in the form of a’+2ab+ b’

s0 X2+ 10x +25=(x)* +2 (x) (5) + (5)

We can compare it with a*+2ab+b* which in turn is equal to the LHS of the
identity Le. (a+ b)2 .Herea=xand b=15

Wehavex’ + 10x +25= (x +5)°=(x+5) (x + 5)
Factorise 162° — 48z + 36
Taking common numerical factor from the given expression we get
162~ 482 +36 = (4 x 42%) — (4 x 122) + (4 x 9) = 4(4Z2° — 12z + 9)
Note that 42° = (2z)° ; 9= (3)° and 12z =2 (2z) (3)
472 12z +9 = (22)* -2 (22) 3) + (3)* since a®>—2ab+b*= (a—-b)’

=(2z-3)°
By comparison, 162° — 48z + 36 = 4(42°— 12z + 9) =4 (2z - 3)°

=4(2z-3)(2z-3)
Factorise 25p2 — 49q2
We notice that the expression is a difference of two perfect squares.
i.e., the expression is of the form a’— b,
Hence Identity a-b = (a+b) (a-b) can be applied
25p° =494 = (5p)° = (79)°
= (5p+7q) (5p—T7Q) [ a’~b”=(a+b) (a-b)]

(5p +7q) (5p—7q)

Therefore, 25p2 — 49q2
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12,5 S8RSrsEEned 3P0 SeEerol I Takne
(a+b)Y>=d +2ab+ b
(a—b)? = a*—2ab + b*
(a+b)(a—b)= *—b°
SN Do SEmdsmen B DBRHPISEDOS A HABH Ko HEIWe ErHos® eFHPDd, B
DBISPESH0en SHAPNOBHE). eenHod errsdeeen EQ) K)b%@mgo.
TS 41 X7+ 10x + 25 soSeeos Dged Sohod.

PES: SN J5H008° InsB, SorES Hueen éb@"g zégéaaen, odme x2 b 25 (5)2 en
BgHEEn 5 Sogd LD, woHd & sIrsse® 4’ + 2ab + b’
DR BLFEDKDTPA0D TP 3053266)‘). & $EPSED a° + 2ab + b’ EeHost
(EesEIR

x>+ 10x +25 = ()% + 2 (x) (5) + (5)?
a*+2ab+b* & (a+ by & FYEY adw a = x Hocw b =3
XX I0x+25= (x+ 5 =(x+5 (x+5)
A 51 1620 — 48z + 36 % sSerossmente DisEosos.
FBE: BINS B3 ok éé}@& éoasgéé&é SeBET0ESL BOSST
1627 — 482 +36 = (4 x 42%) — (4 x 122) + (4 x 9) = 4(4z* — 12z + 9)
422 = (22)7 ;9 = (3)° &2 55Q0S08. H6w 122 =2 (22) (3)
422-122+9 =222 -2 (22) 3) + (3 [ @*—2ab+b*= (a—b)*]
=(2z-3)°
DD, 162°— 482 + 36 = 4(42°— 122+ 9) =4 (22— 3)°
=4(2z-3)(2z-3)
amiEsm 6: 2597 — 4947 % sSerossente DiSEosob.

FBS: &3 $50%08F Both Hoee é@@vg 2.623261)@ 08050 BoBD HE3dw mméog?ﬁo é&go‘éwo&.
o 0° — b’ Er5080 S50 ©F SEHERSED SHEAOSDIN.

&0 a’— b’ = (a+b) (a-b)
25p° —494° = (5p)’ —(79)°
= (Sp+79) (5p—Tq) [ a*~b*=(a+b) (a-b)]

25p° —494° = (Sp+7q) (5p—7q)
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Example7: Factorise 48a° — 243b°

Solution: We see that the two terms are not perfect squares. But both have ‘3’ as common
factor.

Thatis 484° —243b° =3 [16a° — 81b°]

= 3/[(4a)’ — (9b)°] Again @’ —b’ = (a+b)(a—b)
3 [ (4a + 9b) (4a — 9b)]
3 (4a + 9b) (4a — 9b)

Example8: Factorise X2+ 2xy + y2 — 47

Solution: The first three terms of the expression are in the form (x + y)2 and the fourth term
is a perfect square.
Hence x° + 2xy +y2 —47 = (x +y)2 — (22)2
= [(x+y) +2z] [(x + y) = 2Z] b = (a+b) (a-b)

= (x+y+2z)(x+y-22)
Example9: Factorise p*— 256
Solution:  p* = (»’)’ and 256 = (16)°
Thus p*—256 = (p°)*— (16)°
=’ - 16)(p’ +16)
= (pt4) (p4) (P’ +16)

- p*—16 = (p+4) (p-4)

12.6 Factors of the expression in the form of (x +a) (x+b) = X2+ (a+b)x+ab

Observe the expressions x>+ 12x+35, x>+ 6x—27,a°— 6a + 8, 3y2 + 9y +6.... etc. These
expressions can not be factorised by using earlier identities, as the constant terms are not perfect
squares.

Consider x>+ 12x + 35.

All these terms cannot be grouped for factorisation. Let us look for two factors of 35 whose sum
is 12 so that it is in the form of identity x*+ (a+b)x+ab

Consider all the possible ways of writing the constant as a product of two factors.

35 = 1x35 1+35=36
(1) x (-35) ~1-35=-36
5% 7 5+7=12
(=5) x(=7) 5 7=12

Sum of which pair is equal to the coefficient of the middle terms ? Obviously itis 5+7=12
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e T: 48a° — 243b° sbmosineom DeEoPod.
FBE: 8ot DHeswe PNBDS é&t{)f’g 36§3633®J 0. 520 Bo HBHwed 3 a8 6&63&&
SP8eaTPB.
48a° — 243b° =3 [164° — 81b°]
= 3 [(4a)’ — (9b)’] [d’—b’= (a+b)(a—b)=DS]
3 [ (4a + 9b) (4a — 9b)]
3 (4a + 9b) (4a — 9b)

e 8 x°+ 2xy + y2 — 42° seroenme BSO8R,

e S0t BB o> SEEve (x+ ) Ero® Lo, TS BBk SOTESE.
=5 X+ 2xy + y2 47 = (x + y)2 — (22)2
= [x+y) +2z] [(x +y)-2Z] a* — b = (a+b) (a—b)
= (x+ty+2z)(x+y-2z)
awdn 9: p?— 2566 soteros Desess Sohod.
es: p? = (%) so0 256 = (16)°
p' =256 = (P>~ (16)° -
_ (192—16) (pz +16)| p—16 = (p+4) (p—4)
= (pt4) (p4) (P’ +16)
12.6 (x+a) (x+b)=x*+(a+b)x + ab &rdos® &%) $&mS Sero¥ D

X2+ 12x + 35, x>+ 6x — 27, a° — 6a + 8, 3)2 + 9y + 6.... Boderd HEFEEHOm S0oH
SHAPACD $57°tH DERISTPHENOLDTPAD o808 Dgesd BOOHBEw. HAB Ko Beas ?&)ﬁétﬁémn
é@‘@"é zéeé doggen 0.

X2+ 120+ 35 % 8508

X%+ (a + b)x + abs® ey

35 % Both se8erosee RO DIFEKR © Bok SBeroseh §D8 12 SHtoky Gowed.

R80°8R Both SeTeHO ORIV JEEIS ©) dgrenrr &850,

35 =1x35 1+35=36
= (1) x(-35) ~1-35=-36
=5x7 5+7=12
=(5) x (-7 5 7=-12

& Botd sederosee (220¢0) IwEo éacéegécﬁo (i‘b)é& e85 ©rfHHHH? ©b aaﬁ)‘)ééorv’ 5+ 7= 12.
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X+ 12x+35 = X+ (GB+T)x+35
= x*+5x+7x+35 (-0 12x=5x + 7x)
x(x+5)+7((x+5) (Bytakingoutcommon factors)

x+5x+7 (By taking out (x +5) as common factor)

From the above discussion we may conclude that the expression which can be written in the form
of x* + (a+ b) x + ab can be factorised as (x + @) (x + b)

Example 10: Factorise m’ —4m — 21
Solution: Comparing m? —4m— 21 with the identity X+ (a+ b)x+ab we note that

ab=-21, and a+b=-4. So, (-7)+3=-4and (-7 )(3) = 21

Hence m”—4m-21=m> ~Tm +3m—21 Factors of 21 and their sum
Cm(m=T)+3(mo7) | T1X2=2L 1421220
1x(21)=-21 1-21=-20
=(m -T7) (m+3) [-7x3=-221 —7+3= 4]

m® — 4m—21=(m —7) (m +3) el e

Example 11: Factorise 4% +20x - 96
Solution: We notice that 4 is the common factor of all the terms.

Thus 4x° + 20x = 96 = 4 [x* +5x — 24]

Now consider x° +5x — 24 Factors of 24 and their sum
5 —1x24=-24 —-1+24=23
=x + 8 —3x—-24 | % (-24)=—24 1-24=223
= x(x+8 =3(x+8) e N Bl e
[ 3x8=—24 3+8=5|
= (x+8)(x-3)
oA+ 20x— 96 =4(x+8)(x—3)
Exercise - 12.2
1. Factorise the following expression-
(i) &+ 10a + 25 (ii) P — 161+ 64 (i) 36x° + 96xy + 64y°
(iv) 25x° + 957 — 30xy v) 25m’ — 40mn + 16n°
(vi) 81x° — 198 xy + 121y2 (vii) (x+y)2— 4xy (Hint : first expand (x +y)2

(viii) I+ 4Pm? + am?
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X+ 12x+35 = P+ (5+T)x+35
X +5x+7x+35 (- 12x=5x + 7Tx)
Xx(x+5)+T7(x+5) (aknd sedmoeden SOEIT)

x+5x+7) [(x + 5) esdind se8emeemr SESr)]

B STESEs000D X2+ (a+b)x+ab (x+a) (x + b) e rehSHED K0S
soeiedes 10: m’ — 4m — 21 s6ero8 Defesss 5D,
55 mi—4m-21% xX*+(a+b)x+ab DBRLITE ST E Deexyr

ab=—21, B0 a+h=—4. %% (—7) + 3 = —4 S8 (-7 )(3) = 21

=935 m>—4m—21 =m*—Tm+3m-21 21@E 0 8 Indo
Sileoilel= T WIO)
=m(m-=T)+3(m-=T7) 1x21=21  -1+21=20
B 1 x(=21)=-21 1-21=-20
=(m-7) (m+3
( ) ( ) [ -7x3=-21 —7+3=-4
. m2—4m—21=(m—7)(m+3) 3 7="91 3+7=4

aodde 11 47 +20x — 969 so8emod s BoHod.

RS o0 4 ErSgeserossnone HBoSHD).
457 + 20x — 96 = 4 [’ +5x — 24] e SRS Eklp
3 [Sifeleoilel IO
x° +5x - 24 ~1x24=-24  —1+24=23
— 2 £ 8 =3x —24 1 x(24)=-24 1-24=-23
—8x3=-24 3-8=-5
= x(x+t8 -3(x+t38 [(3x8=24  3+8=5]
= (x+8)(x-3)
s 4+ 20x— 96 =4(x+8)(x—3)
oFrgdEn - 12.2
. &8 (806 JS&raren sederosinent eflosol.
(i) @ +10a + 25 (ii) I° - 161 + 64 (i) 36x° + 96xy + 64)°
(iv) 25x° + 97 — 30xy (v) 25m’ — 40mn + 16n°

(vi) 81x° — 198 xy + ]2[y2 (vii) (x+y)2— Ixy  (S0oS58: Iwdsea(x +y)2 & DP6050AR.)

(viii) I+ 4P’ + 4m?
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2. Factorise the following

(i) X*-36 (ii) 49x° — 257 (i) m*> — 121
(iv) 81— 64x° ) x>y’ — 64 (vi) 6x° — 54
ii) x’— 81 (viii) 2x — 32 x° (ix) 81x*— 121x°

) 0 =2pq+¢)-r  (xi) (x+y) (-

3. Factorise the expressions-
(i) Ix? + mx (ii) 7y2+ 357° (iii) 3+ 6x3y +9x°Z
(iv) X’ —ax—bx +ab (v) 3ax — 6ay — 8by + 4bx (vi) mn + m+ n+1
(vii) 6ab — b’ + 12ac — 2bc (viii) pzq —pr2 —-pq + " (ix) x (y+z) -5 (y+z)

4.  Factorise the following

(i) x? =" (ii) a* — (b+c)? (iii) P — (m = n)?
16
(iv) 49x° — 75 ) x* =27 +y' i) 4 (@+b)? -9 (a—b)?
5. Factorise the following expressions

(i) @ +10a+24  (ii)x° +9x+ 18 (i) p° — 10p + 21 (iv) x> — 4x — 32

12.7 Division of algebraic expressions

We know that division is the inverse operation of multiplication.
Letus consider  3x x 5x°=15 x*

Then 1504+ 5% =3x and  15x"+3x= 5x°
Similarly consider 6a (a +5) = 6a° +30a

Therefore (6a°430a)<6a = a+5

and also (6a° +30a) + (a+5) = 6a.

12.8 Division of a monomial by another monomial

Consider 24x° + 3x
) 24x3 + 3x

2X2X2X3XXXXXX

3xx

(Bxx)(2x2x2xxxX)

2
Gxx) = &
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2. &3 (808 8 eBerrodimente JFBosok.

(i) x¥*—36 (i) 49x° - 25° (iii) m° — 121
(iv) 81— 64x° v) x° - 64 i) 6x°— 54
wii) x*— 81 (viii) 2x — 32 x° (ix) 8Ix* — 121x°

() 0’ =2pq+q) " (xi) ()= (x-y)’
3. 38 (808 dSrared sederoddnente oS0l
(i) x> + mx (ii) 7y2+ 3577 (iii) 3t + 6x3y + 9’7
(iv) x’ —ax—bx + ab (v) 3ax — 6ay — 8by + 4bx (vi) mn + m+ n+1
(vii) 6ab — b + 12ac — 2bc (viii) pzq —pr2 —pq + " (ix) x (ytz) -5 (y+z)
4. & (8ob A o808 Dfesd BoHod.
(i) x* —y* (i) a’ - (b+c)? (iii) F — (m ~n)’
(iv) 49x° — % v) x* =257+ i) 4 (@+b)* -9 (a—b)®
5. & (80d A seerosimente DgfolSod.
(i) @ +10a+24  (ii)x° +9x+18 (iii) p* — 10p + 21 (iv) x> — 4x — 32

127 Ddch $drde rrstso

gPISEEED, Deasdsn BwE) DS (HIBH @ H5E Bewi.
3x x 5x 3= 15 x*% Svsomo
o) 15x %+ 5% =3x%Bas»  15x*+3x= 5¢°
6a (a +5) = (64° + 30a)
w0t (6a° +30a) ~6a = a+5
0 (64° +30a) +(a+3) = 6a.

12.8 2.8 DEHHY HTE D80T o

24%° + 3x % SFomro.
) 24x3 + 3x

2X2X2XIXXXXXX

3xx
(Bxx)(2x2x2xxxX)

2
(Gxx) = &
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Example 12: Do the following Division
(1) 70x* + 14 x° (i1) 4x3y3z3 + [2xyz

N . 4. 5 ~ 2XSXTXXXXXXXX
Solution: 1 70x" + I4x =

2XTXXXX
B Sxxxx
|

= 5¢°

AXXXXXXXYPXYX YXZXZXZ

- 3.3 3 .
() 4x°y’z" + 12xyz 12xx% yx3

_ lxzyzzz
3

12.9 Division of an expression by a monomial:

Let us consider the division of the trinomial

6x*+10x° + 8x? by a monomial 2x

6x +10x7 + 8P =[2 x 3 xx xx xx xx]+[2 x5 xx xx xx]+[2 %2 %2 xxxx]
=(2x%) (3x2)+ (2x%) (5x) + 2% (4)
=2x% [3x° + 5x + 4] o

Thus  (6x* + 10x%+ 8x7) + 2x

2x? is common factor

B 6x* +10x° +8x B 2x> (3x* +5x+4)
2x’ 2x°
= (3x2 +5x+4)

Alternatively each term in the expression could be divided by the monomial (using the cancellation
method)

(6x*+ 10x3 + 8x%) + 2%

6 10%°  8x2 Here we divide each term of the

= + + expression in the numerator by the
2x% 2xr 22X P Y

= 3% + 5x + 4

monomial in the denominator
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S8 12: 85 (Bod grressBEsng B0Hod.

i X"+ 14 x 1) 4x°y°z” ~ 12xyz
() 70x*+ 14 x° (i) 42 = 12xy
st N 0+ 1P B 2XSXTXXXXXXXX
&= @ v B 2xTXXXX
B Sxxxx
I
= 5x°

AXXXXXXXYPXPXYXZXZXZ

. 333 _
() 4x°y’z" + 12xyz 12xxxX yx3

1 25,
= =Xx"yz
3y

129 2.8 JErHind DEIOE® oisBESn Sk

(BH6 @), grreEssn S owro.
6xH10x° + 8x% % 95960 2x° 3 FeATTo.

6x + 107 + 8P =[2 x 3 xx xx xx xx]+[2 x5 xx xx xx]+[2%2x2xxxx]

=2 (3x7) + (27) (5x) + 2 (4) o 207 BrEy SBEPOE

=2x% [3x° + 5x + 4]

wod  (6xF+ 1067 + 8x%) + 27

o 6x +10x7+8x  2xP(3x7 +5x+4)
2x° 2x’
= G+ 5x +4)

(Sl valesnles DEPOENEED (HBHSE0 HEHOT grhod Py SBEP0EEORD §°¢§3cgo.

(6x* + 10x° + 8x%) + 2x?
_ 6x* . 10x° . 8x” B SEFOEDER (SHEEVD
Cox? 2 24P SBEos® DEHHT grhTro.

= 3% + 5x + 4
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Example 13: Divide 30 (a2 bc + ab’c + abcz) by 6abc

Solution : 30 (azbc +ab’c + abcz)
=2x3x5[(axaxbxc)yt(@axbxbxc)t(axbxcxc)
=2x3x5xaxbxc (a+b+c)

Thus 30 (a2 be + ab’c + abcz) + 6abc

_ 2x3x5xabc(a+b+c)
2x3xabc

=5(a+b+o)
Alternatively 30 (a?bc + ab’c + abc®) + 6abc

30a’bc . 30ab’c . 30abc?
6abc 6abc 6abc

=5a +5b + 5c
=5(a+tb+o)

12.10 Division of Expression by Expression:

Consider (3d° + 21a) + (a+7)

Let us first factorize 3a° + 21a to check and match factors with the denominator

3a° +2la

3a’ + 21a) + (a+7) =
(Ba”+2la)+(a$7) = — =

~ 3a(a+7)
a+7

= 3a

Example 14: Divide 39)°(50°— 98) by 26)°(5v+7)
Solution:  39°(50)°—98) =3 x 13 xy x y x y x [2 (25)°—49)]
=2X3 X [3 Xy xXyxyx [(5);)2— (DZ] b = (a+b)(a—b)
=2x 3 x I3 xyxyxyx[Oy+7) (5y—7)]
=2x3x 13 xyxyxyx(5+7)(5y-7)
Also  26)°(5y +7)=2x 13 x y xy x (59 + 7)
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amsden 13: 30 (a’be + ab’c + abc®) & 6abe 3 erhosydm.

PSS 30 (azbc+abzc+abcz)
=2x3x5[(axaxbxc)yt(a@axbxbxc)t(axbxcxc)
=2x3x5xaxbxc (a+b+c)

wotd 30 (d’be + ab’c + abc®) + 6abe

_ 2x3x5xabc(a+b+c)
2x3xabc

=5(a+b+c)
Beegsmchore 30 (azbc +ab’c + abcz) + 6abc

30a’bc . 30ab’c . 30abc?
6abc 6abc 6abc

=S5a +5b + 5c
=5(a+b+o)

12.10 2.8 H5d0Ens S8 BErHEnd erhohe

(3d° + 21a ) + (a+7)% &sSomro.
Swotore 3a° + 21a % semos D Seo.

3a’ +21a

3a’ + 21a) + (a+7) =
(Ba”+2la)+(a+7) = ——

3a(a+7)
=———7— =3a
a+7

= 3a

aswssemld: 3975007 98) & 26)°(5y+7) B erhodw.

et 3955007 - 98) =3 x 13 x y xy xy x [2(25/°—49)]
=2x 3 x 13 xyxyxyx[(5— ()] |a—b> =(a+b)(a-b)
=2x 3 x 3 xy xyxyx[(@y +7) Qy-7)]
=2x3 X 13 xyxyxyx @y +7)(y=7)

wBDsore 26)°(5y +7) =2% 13 % y xy % ((5p+7)
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[39°(500°~98) 1+ [26)°(Sy +7) ]

[2x3x13x yxyx y(5y+7)(5y-T7)]
[2x13xyxyx(5y+T7)]

3y(y-7)

Example 15: Divide m’— 14m — 32 by m+2
Solution:  Here m’ —14m —32  =m’ — 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)

Example 16: Divide 42(a’- 13a3+36a2) by 7a(a —4)

Solution:  42(a*—13a°+364°) =2 x3%x7xa xax (a’—13a+ 36)
=2x3x%x7x%x a xax(d —9a—4a+ 36)
=2x3x7x a xax[a(@a-9)—4(a-9)]
=2x3x7x a xax[(a-9)(a—4)]
=2x3x7xaxax(@-9)(a—4)

42 (a’-13a°+36a°) ~ 7Ta(a—4) =2 x3x 7% a xax (a—9)(a —4)+ 7a(a —4)
=6a (a—-9)
Example 17: Divide x(3x2 —108) by 3x(x —6)
Solution:  x(3x> —108) = x x [ 3(’ = 36)]
= x x [3( - 6)]
x X [3(x + 6)(x — 6)]
=3 xxx[(x+6)(x—6)]

X(3xX°—108) + 3x (x —6) =3 xx x[(x+6) (x —6)] +3x (x — 6)
=(x+6)
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[39°(500°~98) 1+ [26Y°(Sy + 7) ]

[2x3x13xyxyxy(Sy+T7)(5y—T7)]
2x13xyxyx(5y+7)]

3y©y-7)

amdnls:  m— 14m —32% m+2 3 PAODHEW
F: B m’ —14m —32 =m’ — 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)
amssel6:  42(a’- 13d°+364%) % Ta(a — 4) 3 poHI
e 42(a*~ 136°+364°) =2 x3 %7 xa xax (@ -13a+ 36)
=2x3%x7% 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 (a—4) =2 x3 x 7 x a xax (a-9)(a —4)+ 7a(a —4)
=6a (a—-9)
e 17 x(3x° — 108) & 3x(x — 6) 3 grhoHm.
e x(3x° = 108) = x x [ 3(x’ — 36)]
= x % [ 3 - 6)]
=x X [3(x + 6)(x — 6)]
=3 xxx[(x+6)(x—06)]
x(3x2—]08)+ 3x(x—-6) =3xxxX[(x+6)(x—-6)]+3x(x—06)
=(x+6)
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Exercise - 12.3

1. Carry out the following divisions

() 484> by 6a (i) 14x° by 42¢°

(i11) 72a°b?c’ by 8ab’c’ (iv) 11xy223 by 55xyz (v) —540'mn’ by 9Pm’n’
2. Dividethe given polynomial by the given monomial

() (3x°—2x) +x (i) (5a°b—7ab’) +ab

(i) (25x° — 15x%) + 5x¢° (iv) (4P — 61’ + 8P) + 21

) 15 (@b°— b+ a’b° ) + 3abe (Vi) (3p- 9p°q - 6pd°) + (<3p)

2 4 1
(vii) (5 b+ = ab’®) + = abe

3 2
3. Workout the following divisions :
(i) (49x—063) =7 (i) 12x (8x —20) ~ 4(2x - 5)

(iil) 11a’b’(7¢—35) + 3a°b*(c = 5)

(iv) 54lmn (1+m) (m+n)(mn+1) ~ 8Imn (1 +m) (n+1)

(V) 36(x+4) (X +7x+10) ~ 9(x+4) (viya(@+1)(a+2)(a+3) ~a(a+3)
4.  Factorize the expressions and divide them as directed :

(G) (C+7x+12) ~ (x+3) (i) (°—8x +12) ~ (x—6)

(iil) P+ 5p+4)~ (p+1) (iv) 15ab (@>~7a +10) + 3b (a—2)

V) 15lm (2p°=24°) =31 (p +q) (Vi) 262°(32°—18) + 132°(4z—3)

Think Discuss and Write

While solving some problems containing algebraic expressions in different operations, some students
solved as given below. Identity the errors made by them. Write correct answers.
1. Srilekha solved the given equation as shown below-
3x +4x +x+ 2x =90
9 =90 . x=10
What could you say about the correctness of the solution?

Can you identify where Srilekha has gone wrong?
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ogRgddn - 12.3

1. & (808 grRBEne BeHod.
() 484> % 6a3 (i) 14x° % 423 (iil) 72a°b? % 8ab’ 3
(v) 110’2 & 55x28  (v) =540m’n® % 9Pm’n’3
2. S8 (808 250N BN DEHBT grAcDSD.
(1) (3x’=2x) +x (i) (35a°b—7ab®) +ab
(i) (25x° — 15x%) = 5%° (v) (4P — 6"+ 8°) + 21
) 15 (@b°— b’ P+ aPb°P) + 3abe (Vi) Bp’- 9p°q - 6pq°) + (<3p)
(vii) (% a’b’ P+ %abzcz) + %abc
3. & (B0b rKEsEmes Bahod,
(i) (49x—63) <7 (i) 12x (8x—20) + 4(2x - 5)
(i) 11a°b>(7¢—35) + 3d°b’(c~5)
(iv) S4lmn (1 +m) (m +n)(m+1) ~ 8lmn (I +m) (n+1)
(v) 36 (x+4) (x2+ 7x+10) ~ 9(x+4) (viya(a+1)(a+2)(a+3) ~a(a+3)
4. FOATSAR IV AT e g IV ato Je s E oI o voleTaN
G) (C+7x+12) ~ (x +3) (i) (°—8x +12) + (x—6)
(i) °+ Sp+4) = (p+ 1) (iv) 15ab (@~7a +10) ~ 3b (a—2)
(v) 15lm 2p°=2¢°) <3l (p +q) (Vi) 262°(322°-18) + 132°(4z—3)

w8’ Doos, $0jool, Treshod

DS Enes AR B@ches® So 5 B0 S0t dugden Bod DFore BB, &
3% BQped KO0, JBADIDH axarened (@PcDod.
1L 8B a8 $o88ensnd 5 (8od Jgsorr Fob.
3x +4x +x+2x =90
Ix=90 . x=10
88 PES B B&rrdsn SOGST?
@ésp At ééj%i’oo&s 1HBosKeoTe?
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200 Factorisation

2. Abraham did the following
Forx=—4,7x=7-4=-3

3. John and Reshma have done the multiplication of an algebraic expression by the

following methods : verify whose multiplication is correct.

John Reshma
(1) 3(x—4) =3x—4 3(x—4)=3x—-12
(i) (2x)° = 2x° (2x)° = 4x°
(i) (2a-3)(@+2) =246 (2a-3)(a+2)=2da+a—-6
(iv) (x +8° =x—64 (x + 87 =x> +16x +64

4. Harmeet does the divisionas (a +5)+5 = a+1
His friend Srikar done the same (a +35)+5=a/5+1
and his friend Rosy did it thisway (@ +35)+5=a

Can you guess who has done it correctly? Justify your answer

Exercise - 12.4

Find the errors and correct the following mathematical sentences

() 3(x-9)=3x-9 (i) xGx+2)=3x2+2
(ii1) 2x+3x = 5x (iv) 2x +x +3x =sx
v) 4p+3p+2p+p-9p=0 (vi) 3x+2y = 6xy

(vii) (3x)? +4x+7=3x> +4x+7  (viil) (2x)* +5x =4x+5x = 9x
(ix) (2a+3)* =2d* +6a +9
(x) Substitute x =—3in

(@) x> +Tx+12=(3P+7(3)+12=9+4+12=25

(b) ¥’ —5x+6=(=3>-5(3)+6=9-15+6=0

(€) X2 +5x =(3+5(3)+6=-9-15 =24
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3. &S 500 Bak) Dessirare HESESNL & (Bod Dore .

P
() 3(x—4)=3x—4
(i) (2x)7° = 24’

(v) (x +8)°=x" — 64

(iil) 2a-3)(a+2)=2d-6 Ca-3)(a+2)=2da°+a—6

oy
3(x—4)=3x—-12
(2x)2 = 4%’

(x + 87 =x> +16x +64

4. 5EDE 28 GRS S8 (Bod DS I, (a +5) 5= atl

856 2 grrSind & (8od Desore B, (a+5)+5= a5+ 1

3D erdores 8 LEDGorr Iob. (a+5)+~5=a

2 ©0586° AHH VODS BrEEISw BEE Bendrowe? &b earantd 62.6390:50&.

PRy - 12.4

Bod KBS arsges® Ko Epods K80, B KOTDhos.

(i) 3(x—9)=3x-9

(i) 2x+ 3x =5x°

(v) 4p+3p+2p+p-9p=0
(vi) (3x)* +4x+7 =3x> +4x +7
(iX) (2a+3)* =24 +6a +9

(x) x =—3 B80S,

(i) x(3x +2)=3x*>+2
(iv) 2x +x +3x =sx
(vi) 3x+2y = 6xy

(vii) (2x)? +5x =4x+5x = 9x

(@) x> +7x+12=(3)+7(3)+12=9+4+12=25

(b) ¥ —5x+6=(-3>-5(3)+6=9-15+6=0

(¢) x> +5x =(-3)*+5(3)=-9-15 =24
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202 Factorisation

(xi) (x—4)? =x* — 16
(xiii) (3a+4b) (a—b)= 3d* - 4d*
(xv) (x—4) (x—2)=x>—38

(xvii) 2¢° +1 +2x°=1

(xix) 3x+5+3=5

(xii) (x+7)> =x* +49
(xiv) (x +4) (x +2) =x*+ 8

(xvi) 53 +5x3 =0

I A
(xviil) 3x+2 + 3x i

4x+3

(XX) x+1

identities.

is (x + a)(x + b)

1. Factorisation is a process of writing the given
expression as a product of its factors.

2. Afactor which cannot be further expressed as product
of factors is an irreducible factor.

3. Expressions which can be transformed into the form: a® +2ab + b*;
a?—2ab+b* a*—b> and X+ (a+b)x+ ab can be factorised by using

4. Ifthe given expression is of the form x>+ (a+b) x+ab, then its factorisation

5. Division is the inverse of multiplication. This concept is also applicable to the
division of algebraic expressions.

Gold Bach Conjecture

Gold Bach found from observation that every odd number seems to be either a prime or the

sum of a prime and twice a square.

Thus21=19+2o0r 13+ 8 or3 + 18.

It is stated that up to 9000, the only exceptions to his statement are

5777 =53 x 109 and 5993 = 13 x 641,

which are neither prime nor the sum of a prime and twice a square.
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(xi) (x—4)* =x* —16 (xii) (x+7)> =x? +49
(xiii) (3a+4b) (a—b)= 3a*—4d® (xiv) (x +4) (x +2)=x>+38

(xv) (x—4)(x—2)=x>-8 (xvi) 5x° +5x° =0

(xvii) 20 +1 =2 =1 (xvii) 3x+2 + 3x = 3y
] 4x+3

(xix) 3x+5+3=5 (xx) =x+1

. AR BrdS0DH o) seerossne @a’géwm (GPaS0e)
5r8egr08 Dfesd ©otHn.

. Ar§)sSe; g S0 SBErosing @daray SeEPoshn
(Slelnble

AN sy

G2I1H?2
3. d?+2ab+b*; d®—2ab+ b dk — b &6 X2+ (a+b)x+abes
P8er08 e N éé&ééﬁéé&é})@.

4. X (a+Db) x+absrssns® cn) ssEsEn (x + a)(x + b) Erssns®
T°ODSE).

5. orrsttsy, Hestin Gnd) HIHnech & st ddah $srdren
TR SORPA0NSNY).

ﬁseQ'S' o5 &

ﬁ’seg_a)vg &5 H8Boseo Hod, W8 BB Sogy, BEES Jogy S T Q) S Sogge Fwdore
Sow (e éospé 0B aég éospegéa B%O@@ Sodore €0tnod” &l BLMTND.

SETPEE a8 B éogpé 21 &%08
21=19+28w 13 +2(4) & 3 +2(9) e Sy
@& D Ve 9000 éoao?s S5 H08DoetH. FBS® Edeo Bok ‘éospée»

5777 =53 x 109 $6050 5993 = 13 x 641 0% Sr@d WSBHoYH S0k, JoHEST e
(e K)oaaegen 5°5) B (DTS éospée o 52t HBAW @Jwé}éoaog 0B Eété K)oaaegéa
B8oHe odiw S
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Chapter 1 3

VISUALISING 3-D IN 2-D

13.0 Introduction

We are living in a 3-dimensional space. Some of the objects around us are in 3 dimensional
shape. We can differntiate 2-D shapes from 3-D shapes by observing them.Look at a poster on
the wall. The surface is of rectangular shape . How many measurements does it have ? It has 2
mesurements.i.e length and breadth. Look at the book. What is the shape of the book ? It is in
cuboid shape. It has 3 measurements. Along with length and breadth it has one more measurement
1.e. height. A triangle, square, rectangle are plane figures of 2-dimensions. While a cube, cuboid
are solid objects with 3 dimensions. By

. ) h
arranging 2-D objects one above another g_} % . ;

it occupies some space and become a

3-D object as in adjacent fig.

Do This

1. Name some 3-Dimensional, objects.

2. Givesome examples of 2-Dimensional figures.

3. Drawa kite in your note book . Is it 2-D figure or 3-D object?
4. Identify some objects which are in cube or cuboid shape.

5. How many dimensions that a circle and sphere have?

13.1  3-D Objects made with cubes

Observe the following solid shapes. Both are formed

by arranging four unit cubes.

If we observe them from different positions, it seems

to be different. But the object is same. ’

~o

Side view

Free Distribution by T.S. Government 2022-23




OS50 13 ':'-.I

AN 7
G4L3V 38

BHED SdHods ByhEchomr Erde

13.0 HBHcdho

50 (BMWB0DH esBsD BOAS SHHend) BHoSod® AsuihTREn. B Hep eI Side
eseEEmen BB Soden EOA totrow. 50 DA ExrBAD, BB SpHeorT $BEBoSKD.
a8 5% 0800I FHHER KHRoDILoWS, ©b BY SHBRPsEins® altn Byioko. w8 Y
Foden 808 ? w8 LD, Ikey) Bold Foden S0 o8 HISWH Kodokold. b
OSSN Gotnod?  ©h 28 ég{wvyémm GOotod.  PR8 TEH, Bkew), A& o Ko
Boden 8o, a8 ([Bghessn, 58w,

BESHESEn B0 o Sodnd i_}% N l ¢
Adbls deosnes.  fsdm, B8 P 5 b

InGerh HTSEH ShHen (BDEoH Foden EOAS SHen. BEPEES Brmhdad esbsn DAY

HOEDODH SHIT  LETIP wE® DO S0P @8 FoB ©oBTEIND BEDLOHK. ©b (BAHAD
SRH™ (58 H0506° SrBSepe ST6..

89 Behod.

L (@8aren So §Q) e D @echod.

2. Bu8CH wseTren Bo 5 HeEwe DBy (EPaod.

3. D Hesm ABL0 AcHod. @b BHAH Hexkre B (BMHBAH ST HYoBod.
4. I, 83@@3"6@3 go §°Q) Spo HBoLod.

5. HBsw, F¥dwes I Foden EOasoeron?

13.1  H85008 Sr@rodofnds BHSaH SkdHen

(8, orsesy) Sde Hwo H88DoBod. & Bowk
S0Hen 1 chreS Fod So 4 Hddnes’ srdrodos
285D, AY HB8O, Both SHHen af JPSwe ’
B, 2R W I Hydenrr EIHoH.
68 =o8easn HTEH B JAE PdSIvo Ko s

@
m@ﬁg\m Swotd ool

Boorre [Hehdo 08 a8 Hodd 2022-23



206 Visualising 3-D in 2-D

Similarly ifa solid is viewed from different directions it appears in different shapes. For example-

/\ m Front view Side view Top view
Front view

Do This

Arrange 6 unit cubes in different shapes and draw their shapes from different

directions.

13.2 Representation of 3-D figures on 2-D

We used to draw 3-D figures on the paper, which is a 2-D. Actually

we are able to represent only two dimensions on the plane paper,

third dimension is only our imagination. We have practiced showing

|
1
]
1
|
|
3-D cube object as in adjacent figure. All edges of the cube are !
p

equal in length. But in the adjacent figure they are not equal. It has -

been 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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208 Visualising 3-D in 2-D

Example1:

Solution :

Example 2 :

Solution :

Example 3 :

Identify the number of cubes in the adjacent .
figure.
There are three layers of cubes.

In the top layer, there is only one cube. In the
second layer, there are 3 cubes (1 ishidden). In
the lower layer, there are 6 cubes (3 are hidden). |
So total number of cubes=1+3+6=10 |
cubes.

Find the the measurements of cuboid in the
adjacent figure. (Considering the distance o
between every two consecutive dots to be -

1 unit.) Also draw a side view, front view and -
top view with proportional measurements.
Length of the cuboid /= 6 units

Breadth of the cuboid b =2 units

Height of the cuboid /2 = 3 units.

Side view Front view

Top view

Look at the adjacent figure.

Find the number of unit cubes

in cube A and cube B and .
find the ratio. . @
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Visualising 3-D in 2-D

Solution : There is only one unit cube in A. In figure B, by

Example4: A house design given on isometric dot sheet e

Solution : Length of the house = 6 units

1.

drawing parallel lines to all side, let us divide it into
unit cubes and count. There are two layers, and each
layer has 4 unit cubes. So number of unit cubes in
Bis8; .-, ratio of unit cubes inAto thatof B=1:8.

in adjacent figure. Measure length, breadth -
and height of the house. Slab is projected =~ .
forward. Find the area of the slab.

Breadth of the house = 4 units

Height of the house = 5 units
Slab is projected forward for 1 unit
Dimensions of slab=15 x 6 unit

Area of'the slab=15 x 6 =30 sq. units.

Exercise - 13.1

Draw the following 3-D figures on isometric dot sheet.

(1)

(iif)

| (i

(v)
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(iif)

| (i

(iv)
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212 Visualising 3-D in 2-D

2. Draw a cuboid on the isometric dot sheet with the measurements 5 units X 3 units x 2 units.

3. Find the number of unit cubes in the following 3-D figures.

(i) (i) (iif) (iv)
4.  Find the areas of the shaded regions of the 3-D figures given in question number 3.

5. Consider the distance between two consecutive dots to be 1 cm and draw the front view,

side view and top view of the following 3-D figures.

Top view

y Side . )

* Front , ~ yiew .F?Onf

R ) . view' | ) i ) A
VvIEW VIEW

13.3  Various Geometrical Solids

In our surroundings we see various solid objects . Among them some solid objects have curved
faces and some solid objects have flat faces. The 3-D objects like box , book, dice , have flat
faces. The 3-D objects like ball, pipe etc have curved surfaces. Based on this property we can

classify 3-D shapes as polyhedra and non-polyhedra. Observe the following.

Free Distribution by T.S. Government 2022-23



B8 ShPed Budabomr Srde 213

2. 5 hredey X 3 crdéy X 2 chredéy Seden o &ESD oI5 &S S Ko ¥
DHeosm 2 Ao,

3. (8o adpdd DBue cHotd o 1 chrdde Fede Ko Hkgpdsne Soggd 3ol

(1) (i) (iii) (iv)
4. 33D (H¥ ol adwdd Hesws® HE (shade) Davads Hiwe SwegEnes EH8508.
Bods 3 HerZwe’, & SoF) P ook, %) 008, 00 ol 5rALHE Blatdh

GTPE50e Headnen AcHod. (B SrHdn o 'Eﬁ)é&_@ e [0t @ Bo HBH iﬁaégp 5636523
B850 1 20.80).

T f0ol .
T %08

13.3 DA Szro wg&)oéo‘ia PodSwen

L0050, VEPDHO O HTTEED o HHOH KARotrHD.  ©otd Q) BB B,
/E°QY) DehBedn Bod. Q) Syde Soswen (et - a7°§(3, DRBLw, FPDEen oY) DoBesn
8OA Gotron. 0 B (eoe: S, 9e0 3NY) JESesn EOA Gotran. & Céé(g/éaa [Slaitetvoiiad
DD B 2F0L0E) HOESenTP, 2570508 HodSnen 5o Spdeore DB, &3 (Bod A
0oL,

Boorre ($EHdo 0T ¢08 Hodbd 2022-23



214 Visualising 3-D in 2-D

A

Are there any curved faces for above solids?
No, all these have only flat surfaces. This type of solid objects with all polygonal faces are called
polyhedra (singular is polyhedron)

Now observe these figures.

a
S

Y
~_

These objects have curved faces. This type of solid objects are called non-polyhedra.

Try This

1.  Name three things which are the examples of polyhedron.

2. Name three things which are the examples of non-polyhedron.

13.4 Faces, Edges and Vertices of 3D-Objects

Observe the walls, windows, doors, floor, top, corners etc 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 the corner is called vertex. Take a cube and observe it where the faces meet?

Where the edges meet?
Vertex

Edges Face

Face

Vertices
Edge
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216 Visualising 3-D in 2-D

Do These

Identify the faces , edges and vertices of following figures.
1. // 2. ;;; 3.

13.5 Regular Polyhedron

Observe the faces, edges and vertices in the following shapes.

7

Cube Triangular Pyramid (Tetrahedron)

In each of the above two objects, all their faces are congruent. All their edges are equal and
vertices are formed by equal number of edges. Such type of solid objects are called regular

o

Cubiod Square Pyramid

polyhedra. Now observe these figures.

Cuboid is a non -regular polyhedra because all its faces are not congruent and in the square
pyramid the one vertex formed by 4 edges and other vertices formed by 3 edges. More over all
the faces in pyramid or not congruent. It is also not a regular polyhedra. These type of objects
are non- regular polyhedra. Thus polyhedra can be classified into regular polyhedra and non-
regular polyhedra.
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218 Visualising 3-D in 2-D

13.5.1 Prism and Pyramid

Now observe the following objects

< &

The objects in first box have same faces at top and bottom. The objects in the second box

have base but the top is a common vertex. Let us observe some more objects like this.

B
vy

(a)

In fig (a) each object has two parallel and congruent polygonal faces, and the lateral faces are

rectangles (or Parallelograms ). In fig (b) The base is a polygon and lateral faces are triangles
,they meet at a common vertex. The solid object with two parallel and congruent polygonal
faces and lateral faces as rectangles or parallelograms is called a prism.

A solid object whose base is a polygon and its lateral faces are triangular faces is called pyramid”.

A prism or pyramid is named after its shape of parallel and congruent polygonal faces or the
base.

A.  Triangular Prism

Whatis the shape of two congruent and parallel faces in the adjacent
figure? And what is the shape of'its lateral faces ?

Its two congruent and parallel faces are triangular and its lateral
faces are parallelograms. This is known as triangular prism.
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220 Visualising 3-D in 2-D

If the base is a square , it is called square prism. If the base is a
pentagon , it is called pentagonal prism.

B. Triangular Pyramid

A pyramid whose base is a triangle is called triangular pyramid. It is
known as tetrahedron. (Tetra-means having four faces) If the base

of a pyramid is square , it is called as square pyramid.

If the base of a pyramid is a pentagon , it is called as pentagonal

pyramid.

T

1.

Do This

Write the names of the prisms given below:

(i)

3.

(1) (i)

Write the names of the pyramids given below:

e 4

Fill the table :

(v) V)

(iif)

Number of sides of base of

Name of the prism

Name of the pyramid

3 sides

4 sides

5 sides

6 sides

& sides

4,

Explain the difference between prism and pyramid.
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Think Discuss and write

Visualising 3-D in 2-D

If the number of sides of a polygonal base of a regular pyramid are infinitely increased what
would be the shape of the pyramid?

13.6 Number of Edges , Faces and Vertices of polyhedrons

Let us count the number of faces, edges and vertices of a polyhedon

Number of faces

Number of edges

Number of vertices

Observe and complete the table.

(5) faces
(9) edges

(6) vertices

Diagram of
object

Name of
the object

Number of
Faces (F)

Number of
Vertices (V)

Number of
Edges (E)

F+V

E+2

Cube

12

6+8=14

12+2=14

Cuboid

Pentagonal
Prism

Tetra
hedron

Pentagonal
Pyramid

By observing the last two columns of the above table. We can conclude that

F+V = E+2 forall polyhedra.
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224 Visualising 3-D in 2-D

The relation was first observed by the mathematician
Leonhard Euler (pronounced as Oiler).

He stated that F+V=E+2. . This relation ship is called

“Euler’s relation” for polyhedra.

Leonhard Euler
13.7 Net Diagrams (1707-1783)

A net is a sort of skeleton - outline in 2-D, which, when folded gives a 3-D shape.

We can make prisms, pyramids by using net diagrams. Observe the activity given below to make
atriangular pyramid.

Take a piece of paper and cut into a triangle. Mark the vertices as O, O,, O, and identify the

mid points of sides as A, B, C.
O

C

Fold the paper along dotted lines AB, BC, CA and raise the folds till the points O, O,, O, meet
at ‘O’. By this AQ, coincides with AO,, BO, with BO; and CO, with CO;.

The object so formed is a pyramid. The diagram O, O,, O, is a net diagram of the pyramid.

Exercise - 13.2

1. Count the number of faces, vertices , and edges of given polyhedra and verify Euler’s
formula.
1. 2. 3. 4.
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Visualising 3-D in 2-D

Is a square prism and cube are same? explain.
Can a polyhedra have 3 triangular faces only? explain.
Can a polyhedra have 4 triangular faces only? explain.

Complete the table by using Euler’s formula.

8 5 ?
v 6 ? 12
? 9 30

Can a polyhedra have 10 faces , 20 edges and 15 vertices ?

Complete the following table

Object No. of No. of
vertices edges
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228 Visualising 3-D in 2-D

8. Name the 3-D objects or shapes that can be formed from the following nets.

- O

0] (ii) (iii) (v)
v) (vi) (vii)
9.  Draw the following diagram on the check ruled book and find out which of the following
diagrams makes cube ?
0] B [ 4 ] ]
| || | | | I
€Y (b) (c) (d)
11 | u
v 4 - |
(e) () &)
I L | L |
| | .
() ]
(h) () (k)
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230 Visualising 3-D in 2-D

(). Answer the following questions.
(a) Name the polyhedron which has four vertices, four faces?
(b) Name the solid object which has no vertex?
(c) Name the polyhedron which has 12 edges?
(d) Name the solid object which has one surface?
(e) Howacubeis different from cuboid?
() Name the two shapes which have the same number of edges , vertices and faces.

(g) Name the polyhedron which has 5 vertices and 5 faces?

(ii)). Write the names of the objects given below . ?\
(d)

(@ (b) ©

1. Howtodraw 3-D objects on 2-D isometric dot paper.

2.  Three different views of 3-D shapes are top view, side

view and front view.

3. Polyhedron : Solid objects having flat surfaces.

4.  Prism: The polyhedra that have top and base as the same polygon and other faces that
are rectangular.

5. Pyramids : Polyhedron that have a polygon as the base and a vertex with all other

faces as triangles.
6. 3-D objects can be made by using 2-D nets.

7.  Euler’s formula for polyhedra: E+2=F+V.
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232 Visualising 3-D in 2-D

Do you Know?

There are only five regular polyhedra, all of them are complex, often referred as Platonic
solids as a tribute to Plato

D SH

Tetrahedron Octahedron Cube

lcosahedron Dodecahedron

Cube is the only polyhedron to completely fill the space.

Net diagrams of Platonic Solids

Polyhedron Name Face of polygons Net diagram
Tetrahedron 4 Triangles

Octahedron 8 Triangles

Cube 6 Squares

Icosahedron 20 Triangles

Dodecahedron 12 Pentagons

Free Distribution by T.S. Government 2022-23




B8 ShHod hdchor SrHe 233

D% Beo?

S00 0 ES avindaire eamon. 8 KodERN. N8 Jardre DB B Hrw

—_—

Seeiydado opsofato  Suswdapo

5P Sopio ob - wRBE S0

D050550 B0 50508, B FrOT wosTeFoEr Jo& &onod.

;ées‘:og 5P Sotraren
PO AR 250HR Soren So8rH50
S&pdaso 4 ehewen Q
@géwgﬁo‘i)o 8 (Bsheren w
o 6 S8 e Eﬁj
B8R Sogren o 20 (Beheeen m

T dEmdoo 12 Soseheen %

Boorres ({3gheso 0T 408 Hodd 2022-23




Chapter 1 4

Surface Areas And Volume
(Cube and Cuboid)

X1Q2B 9

14.0 Introduction

Suresh wants to wrap up his gift box. One of his friends suggested to

buy 100 cm? paper another friend suggested to buy 200 cm?. Whose

suggestion is correct? How would he know that how much paper he has

to buy? Z0em
10

It is obvious that size of the paper required depends on the surface area cm
of'the gift box .

In order to help ourselves in such situations, let us find the ways of calculating the surface areas
of different solid objects.

14.1 Cuboid

Take a cuboid shaped box made up of thick paper or cardboard for example toothpaste box.

Cutand open it as shown in figure. Observe its shape of the faces. How many sets of identical

faces are found?
<;>
N bI I b NE l \< b >
A
z h
% I I v A h
o
&
o
4
% ‘
— I - b Vil b7
4
«—

/
Look at the figure, if length ‘/°, breadth ‘6’, height ‘4’ are its dimensions, then you can find three

pairs of identical faces.
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Now we can see that the total surface area of a cuboid is
Areal+Areall + Arealll + Area IV + Area V + Area VI
=hxIl+Ixb+bxh+tlxh+bxh+[xb
Sototal surfacearea = 2(h x[+b x h+b x ])
= 2 (Ib+ bh + hi)
The height, length and the breadth of the gift box are 20cm, 10cm and 15¢m respectively.
Then the Total Surface Area(T.S.A)= 2(20 x 10+ 10 x 15+ 15 x 20)
of'the box = 2(200+ 150 + 300)
= 2(650) = 1300 cm?

Do This
1. Find the total surface area of the following cuboid.
. N 4
W) (i)
&
E
2
8
C
N 6cm ¢
v
C
~Zem

14.1.2 Lateral Surface Area:

The lateral faces (the faces excluding the top and
bottom) make the lateral surface area of the

cuboid. For example, the total area of all the four
walls of the cuboidal room in which you are sitting

=

is the lateral surface area of the room. Z
h %

=

Hence, the Lateral Surface Area of a cuboid

(L.S.A.)

(Ixh)+(bxh)+(Ixh)+(bxh)
2lh + 2bh 1 D
2h (I +b)
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Try These

(1)  Take cuboid shaped duster (which your teacher uses in the class room).
Measure its sides with scale and find out its surface area.

@) Cover this duster with a graph paper, such that it just fits around the
surface. Count the squares and verify the area you have calculated.

(i) Measure length,width and height of your classroom and find

(a) Thetotal surface area of the room, ignoring the area of windows
and doors

(b) The lateral surface area of the room

(c) Thetotal area of the room which is to be white washed.

Think, Discuss and Write

1.  Canwe say that the total surface area of
cuboid
h h
= lateral surface area +2 x area of base.
2. Ifwe change the position of cuboid from
(Fig. (1) to Fig. (ii) do the lateral surface 7 b
areas become equal? Fig (i) g Fig (ii)

3. Draw afigure of cuboid whose dimensions are /, b, 4 are equal. Derive the formula for
LSA and TSA.

14.2 Cube

Draw the net Fig. (i) given below, on a graph paper and cut it out. Fold it along the lines as
shown in Fig. (1) and join the edges as shown in Fig(ii) and Fig. (ii1). What is the shape of it?
Examine its faces and its dimensions.
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Observe the cube and its net diagram

In the figures (i) and (ii). Do all the faces of a cube are square in shape? Do the length,

height and width of a cube are equal? ;

) (ii)
(a) How many faces does a cube have? Are all faces equal?
(b) Ifeachside of the cube is /, what will be the area of each face?
(c)  Whatis the total surface area of the cube?

(d) Whatis the lateral surface area of cube?

Try These

(1)  Find the surface area of cube ‘A’ and lateral surface area of cube ‘B’

5 5
g
e = B
8cm
10cm
A B
(i)  Two cubes each with side ‘b’ are joined to
form a cuboid as shown in the adjacent fig.
What is the total surface area of this cuboid?
~ 7~ L /b
b b

@) How will you arrange 12 cubes of equal lengths to form a cuboid of
smallest surface area?

HEO FIH
@@@@@@

(iv) The surface area of a cube of 4 x 4x 4 dimensions is painted. The cube
is cut into 64 equal cubes. How many cubes have

(a) 1 face painted?
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(b) 2 faces painted?
(c) 3 faces painted?

(d) no face painted ?

Example 1:  Find the surface area of a cuboid whose length, breadth and height are 15cm,
12cm and 10cm respectively.

Solution: Length ofthecuboid (/) = 15cm
Breadth of the cuboid () = 12cm
Height of the cuboid (#) = 10cm
Surface areaofacuboid = 2 (Ib+ bh+ hl)
= 2(15x 12+12 x 10+10 x 15) cm?
= 2(180 + 120 + 150) cm?
= 2(450) cm?
= 900 cm®
Example2: Ifeachedge ofacubeisdoubled. How many times will its surface area increase?

Solution: Let the edge of the cube be ‘x’

Then edge of the new cube formed =2x
Surface area of the original cube = 6x°
Surface area of the new cube = 6(2)c)2

= 6(4x”) = 4(6x")
when edge is doubled
Surface area of the new cube = 4 x Surface area of the original cube

Hence, the surface area of the new cube becomes 4 times that of the original

cube.

Example3: Two cubes each of edge 6 cm are joined face to face.

Find the surface area of the cuboid thus formed.

Solution: Look at the adjacent figure. Cube has six faces normally when two equal cubes
are placed together, two side faces are not visible (Why?).

We are left with 12 -2
So, the total surface area of the cuboid = 10 x (6)2 cm?

10 x 36 cm” = 360 cm”
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Alternate Method:

Iftwo cubes of edges 6cm are joined face to face it will take the shape of a cuboid whose length,
breadth and height are (6 + 6) cm, 6¢cm and 6¢cm i.e. 12 cm, 6¢cm and 6¢m respectively. Thus,

total surface area of the cuboid
= 2(lb+bh+Ih)
= 2(12x6+6x6+12 x6)
= 2(72+36+72)
= 2x 180
= 360cm’

Example4: Find the cost of painting of the outer surface of'a closed box which is 60 cm long,
40 cm broad and 30 cm high at the rate of 50 paise per 20cm?

Solution: Length of the box (/) = 60 cm
Breadth of the box (b) = 40cm
Hieght of the box (h) = 30cm

Total surface area of the box 2 (Ib+ bh+hl)

= 2(60 x40+ 40 x 30 + 60 x 30)
= 2(2400+ 1200 + 1800)

= 2x5400

= 10800 cm’

50 paise = T
paise =X 10

Cost of painting 20 cm?

250 1

100 20

. Cost of painting 1 cm” =

". Cost of painting 10800 em? = % 0 X € x10,800
100 20

=270
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Exercise -14.1

1. There are two cuboidal boxes as shown in the given figure. Which box requires the less
amount of material to make?

50
50

50

60 40 50
2. Find the side of a cube whose surface area is 600 cm>. Fig.A Fig. B
3. Prameela painted the outer surface of'a cabinet of measures Im x 2m x 1.5m. Find the
surface area she covered if she painted all surfaces except the top and bottom of the
cabinet?

4.  Find the cost of painting a cuboid of dimensions 20cm x 15 ¢cm % 12 cm at the rate of 5
paisa per square centimeter.

14.3 Volume of Cube and Cuboid

Amount of space occupied by a three dimensional object is called its volume. Try to compare the
volume of objects around you. For example, volume of a room is greater than the volume of an
almirah kept in the room. Similarly, volume of your
pencil box is greater than the volume of the pen and

the eraser kept inside it. Do you measure volume of
either of these objects?

Remember, we use square units to find the area of a
region. How will we find the volume. Here we will
use cubic units to find the volume of a solid, as cube is
the most convenient solid shape (just as square is the

most convenient shape to measure this area).

To measure the area we divide the area into square units, similarly, to find the volume of a solid
we need to divide the space into cubical units. Unit cube is a cube of unit length . Observe that the
volume of each of the solids which are arranged in different forms are of 8 cubic units (as in Fig
above). We can say that the volume of a solid is measured by counting the number of unit cubes
it contains. Cubic units which we generally use to measure the volume are

lcubicem = lcmx1lcecmx1cm=1cm?

= 10mmx [0mm x I0mm=.................. mm?
lcubicm = Imx1ImxIlm=1m?

= 100 cm x 100cm x 100cm = .................. cm?
lIcubicmm = 1mmx1mmx 1 mm=1mm?

= 0.1cmx0.1cmx0.1cm=................. cm’
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14.3.1 Volume of a Cuboid:

Take 36 cubes of equal size (i.e.,side of each cube is same). Arrange them to form a cuboid. You
can arrange them in many ways. Observe the following table and fill in the blanks.

cuboid length | breadth | height | Total no. of unit cubes
) b) (h)y |Ixbxh=V
1
@ Qﬂﬂl 12 3 | 1 |12x3%x1=36
(CITTITIITIT LS
< units >
Iz
(i
<— 6 units———> 30‘\\
(i :
< 9 units >
Ti
(iv) <
\}Q
LLT T[]
< 6 units >

What do you observe? Do you find any relation between the dimensions of the cuboid and its
volume? Th
Since we have used 36 cubes to form these cuboids, thus g |/b

volume of each cuboid is 36 cubic units. This is equal to the l

product of length, breadth and height of the cuboid. From the above example we can say volume
of cuboid =/X% b % h. Since [ x b is the area of its base we can also say that,

Volume of cuboid = Area of the base x height

Activity

Take a sheet of paper. Measure its area. Pile up

such sheets of paper of same size to make a cuboid )

(as in adjacent figure). Measure the height of this h
pile. Find the volume of the cuboid by finding the - //b :
product of the area of the sheet and the heightof <—7 >

this pile of sheets. Can you find the volume of paper

sheet?
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Do This

Let us find the volume of a cuboid whose length, breadth and height are 6cm., 4cm
and Scm respectively.

Scm Scm

hem 4dem

6cm 6cm

Let place 1 cubic centimeter blocks along the length of the cuboid . How many
blocks can we place along the length? 6 blocks, as the length of the cuboid is 6 cm.

How many blocks can we place along its breadth? 4 blocks, as the breadth of the
cuboid is 4cm. So there are 6 x 4 blocks can be placed in a layer.

How many layers of blocks can be placed in the cuboid? 5 layers, as the height of the
cuboid is 5 cm. Each layer has 6 x 4 blocks. So, all the 5 layers will have 6 x 4 x 5
blocks i.e. length x breadth % height.

This discussion leads us to the formula for the volume of a cuboid:

Volume of a Cuboid = length x breadth x height

14.3.2 Vollume of a Cube
A Cube is a cuboid whose length, breadth and height are same, Ia
So Volume ofacube = side x side x side
a

= (side)3 =&’ where 'a' is the side of the cube.

Length of Cube Volume of the Cube

10mm = lem | 1000mm’ = lem’
10cm = ldm | 1000cm’ = 1dm’
10dm = Im 1000 d m® = 1m’

100cm = Im 1000000cm® = 1m’
1km 1000000000 m> = 1km’

1000m

Generally, we measure the volumes of liquids in millilitres (m/) or litres (/)
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Further 1cm’ = 1Im/
1000cm® = 11
1m’ = 1000000 cm”® = 1000 /
= 1kl/(kilolitre)
Example5: Find the volume of a block of wood whose length is 20cm, breadth is 10 cm and
heightis 8 cm.
Solution: The block of wood is a cuboid and the volume of a cuboid=7/X% b x A

Here, length (/) = 20 cm, breath (») = 10 cm, and height () =8 cm
Volume of the block =20 ¢cm x 10 cm x 8 cm= 1600 cm®
Example 6: A water tank is 1.4 m long, Im wide and 0.7m deep. Find the volume of the tank
in litres.
Solution: Length of the tank (/)=1.4m=140 cm
Breadth of the tank () =1 m =100 cm
Depth of the tank (4) =0.7 =70 cm
Volume of the tank =/ b x h
= (140 x 100 x 70) cm®
~ 140x100x70

1000 litres.
= 980 litres

Do This

Arrange 64 unit cubes in as many ways as you can to form a cuboid. Find the surface
area of each arrangement. Can solid cuboid of same volume have same surface
area?

Do you know?
Capacity:

There is not much difference between the two words.i.e volume
and capacity

(a) Volume refers to the amount of space occupied by an object. 8 tl u ﬂ
—e’ (\,

(b) Capacity refers to the quantity that a container holds. volume Capacity

Ifa water tin holds 100 cm® of water then the capacity of the water

tin is 100cm”. Capacity can also measure in terms of litres.
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Example7: Find the volume of a cuboid whose breadth is half of its length and height is
double the length.

Solution: Let the length of the cuboid be x units

Then breadth of the cuboid = g units

And height of the cuboid = 2x units
Volume ofthe cuboid = length x breadth x height

X
=x><5><2x

= x> cubic units.

Example8: A boxis 1.8 mlong, 90 cm wide, 60 cm height. Soap cakes of measurements
6 cm x 4.5 cm % 40 mm are to be packed in the box, so that no space is left.
Find how many cakes can be packed in each box?

Solution: Length of the box (1) = 1.8m =180 cm

Breadth ofthebox (b) = 90cm

Height of the box (h) = 60cm

Volume of the box = [Xbxh
= 180 x 90 x 60
= 972000 cm’

Lengthofasoapcake @~ = 6cm

Breadth ofasoapcake = 4.5cm

Height of a soap cake = 40mm=4cm

Volume of one soap cake = 6 x 4.5 x4
= 108.0cm’
.. Required number of soap cakes

Volume of the box

volume of one soapcake

972000

108
= 9000
Hence, the number of soap cakes can be packed in the box = 9000
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Example9: How many cubes of side 3 cms each can be cut from wooden block in the form
of a cuboid whose length, breadth and height are 21 cm, 9 cm and 8cm
respectively. How much volume of wood is wasted?

Solution: Length ofthe cuboid(I) = 21cm -+ The shape of a wooden block
Breadth of the cuboid (b) = 9cm is a cuboid
Heightofthe cuboid (h) = 8cm
Volume of cuboid =21 x9%x8=1512cucm.

21
No. of cubes that can be cut along the length =3 " 7
9
No. of cubes that can be cut along the breadth =3 3
) 8
No. of cubes that can be cut along the height =3 " 2.6
Along the height we can cut only 2 pieces and remaining is waste.
.. Total number of cubes cut =7%x3x%x2
=42
Volume of each cube =3 x3x3 =27 cm’
Volume of all cubes =27 %42
= 1134 cm’

~. Volume of the waste wood =1512—-1134 =378 cm’

Example 10: Water is poured into a cuboidal reservoir at the rate of 60 litres per minute. If the
volume of reservoir is 108 m>. Find the number of hours it will take to fill the

reservoir.
Solution: Volume of the reservoir = 108 m> = 108 x 1000 litres
(-- 1m>=1000 litres)

The reservoir is filling at the rate of 60 litres per minute.

. . 108 %1000 .
. Required time = a0 min.

~ 108x1000
 60x60

_ Free Distribution by T.S. Government 2022-23 _

hours = 30 hours.



257

S8 9 21 0.8, 9 0.8, 5805w 8 0.5, Feden e ég Hoaesed BB ook 3
200.80 ghednrr Ho 3L HoSL0r EEBR A B Foddwen HIron? Jod
Ho3:008Tesn Ko BB ol Jme wHBod?

85 oS bomrssod®

RS 818 Svors FED (1) = 21 20.5.
&Q0.
8?»{)3:60 3eyy (b) = 9 20.8.
8“6»@?60 2% (h) = 8 20.8n.

BB ool $08H85Teasn = 21 X 9 x 8§ =1512 §0.20.8

21
PED) Jond EGBoSKe D Fodsne Kogy = ? =7
9
Jen) Jod EBBoBHY B PS80 dogg = g =3
8
A& Foad E8BoTHY Dk Fodwe Koy 3" 26=2

NE) Joad HIXw E&BoSK D oS50 éospé 2 S QADS gRisn é@@

©HH0H.
SEHn H FHS0e Dogy =7x3x%x 2
=42
(8 J b BwE) $HoIHOTeassn =3x3x3 =27 $.20.%
Q) IO FoHHOKeas0 =27 x42
= 1134 $0.20.8
S B oS BB S $08DH0ReEaN =1512-1134=378 $.20.5

S0 10: 2.8 8202 chBs A8 ABENHH 60 dearhy B> Do) BehatHBRE. & BesTdHtd
$05585me50 108 5%0. 8.0 ©wawd e 82300 VoL A Hobe BHAbo
HeHob?

S BTty GwE) HoHBEeeso = 108 5.8 =108 x 1000 dexyy
(.. 1 30.8. = 1000 dex5)
BesTaHB IS 60 Hesy T°HPS AoHE™ G0l

108 x 1000
60

BT OB VoDERS o“3§ P00 A apen

108 x 1000

= m Kotoen = 30 Koéren

Boorre (H3hdo 08 add Sodbd 2022-23



258

Example 11 : Avillage has a population of 4000, requires 150 litres water per head per day. It

has a tank measuring 20 m, 15 m, 6 m. How many days for the water is
sufficient enough once the tank is made full?

Solution: Volume of the tank =20m x 15m x 6 m
= 1800 m® = 1800000 /
Volume of water consumed by 1 personin 1 day =150 /.
Total volume of water consumed in a day by total population =150 x 4000
Volume of the tank
Required number of days = volume of water consumed in1day
1800000 _ 3 days
150 x 4000
Exercise - 14.2
1. Find the volume of the cuboid whose dimensions are given below.
Length Breadth Height
(1) 8.2m 53m 2.6m
(i1) 5.0m 4.0m 3.5m
(iii) 4.5m 2.0m 2.5m
2. Find the capacity of the tanks with the following internal dimensions. Express the
capacity in cubic meters and litres for each tank.
Length Breadth Depth
(1) 3m20cm 2m90cm I m50cm
(i1) 2m50cm 1 m60cm Im30cm
(iii) 7m30cm | 3m60cm I m40cm

3. What will happen to the volume of a cube if the length of its edge is reduced to half ? Is

the volume get reduced? If yes, how much?
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4. Find the volume of each of the cube whose sides are.
(i) 6.4cm (i) 1.3m (1ii) 1.6 m.

5. How many bricks will be required to build a wall of 8 m long, 6m height and 22.5 cm thick,
if each brick measures 25 cm by 11.25 cm by 6 cm?

6. Acuboidis 25 cmlong, 15 cm broad, and 8 cm high . How much of'its volume will
differ from that of a cube with the edge of 16 cm?

7. Aclosed box is made up of wood which is 1cm thick . The outer dimensions of the box is

5cm x 4 cm x 7 cm. Find the volume of the wood used.

8. How many cubes of edge 4cm, each can be cut out from cuboid whose length, breadth

and height are 20 cm, 18 cm and 16 cm respectively

9.  How many cuboids of size 4 cm x 3 cm X 2 cm can be made from a cuboid of size

12cm x 9cm x 6 cm?

10. A vessel inthe shape of a cuboid is 30 cm long and 25 cm wide. What should be its height
to hold 4.5 litres of water?

What we have discussed

1. Ifl, b, h are the dimensions of cuboid, then:
(1) its lateral surface areais 2/ (/+ b)

(i1) its total surface area is 2 (/b + bh + hl)

G3IYZ0 7

(ii1) its volumeis /x b xh

2. If‘a’isthe length of the side of a cube, then :
(1) Lateral surface area= 4a’
(1) Total surface area= 6a’
(i) Volume = side x side x side = a’
3. lem’ = 1ml

11 1000 cm®

1m’ 1000000 cm> = 1000 /

1 ki (kilolitre)
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Chapter 1 5

Playing with Numbers

[m]g= Lt oy

15.0 Introduction

Imagine ... a world without numbers, how would your day go ?
You will see no calendar to tell you which day of the month itis ...
You will not be able to call up your friends to say thanks, if there are
no telephone numbers ! And yes! You will get tired of strangers
knocking your door, since no house numbers !

These are just few examples ! Think of the other ways in which your

life will go for a change in a world without numbers !
You are right . You will get late for your school and miss out yours favourite cartoons/serials, if
there would be no clocks. And yes, no cricket, no foot ball, without numbers .

So, it seems that it is not a good idea to be there without numbers. If we wish to find the cost of
some article or if want to distribute something equally among your friends, how will you do?
Can you guess which of these are fundamental operations ? All these fundamental operations
involve numbers, divisibility rules. The divisibility rules help us to find whether the given number
is divisibile by another number or not without doing division. Let us play with numbers using
some fundamental operations and divisibility rules.

15.1 Divisibility Rules

Take some numbers and check them which are divisible by 2, which are divisible by 3 and so on
till 7.

When a number ‘a’ divides a number ‘b’completely, we say ‘b’ is divisible by ‘a’.

In this chapter we will learn about divisibility of numbers and logic behind them. First recall about
place value and factors.

15.1.1 Place value of a digit

Let us take a number 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 4 is 40. There are 6

hundreds, 4 tens and 5 ones in 645.
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Do this

Write the place value of numbers underlined.

(i) 29879 (ii) 10344 (i) 98725

15.1.2 Expanded form of numbers

We know how to write a number in expanded form .At the same time , we are familiar with how

to express a number in expanded form by using powers of ten.

For example
Standard notation Expanded form
_ _ _ 1 0
68=60+8 = (10x6)+8 = (10 x6)+ (10" x 8) We know that
72=70+2 = (10x7)+2 = (10'x 7)+(10°x2) |10°=1

Letus consider a two digit number 10a+b having ‘a’ and ‘b’ respectively as tens and units
digits using the above notations,

The number can be written as (10xa)+b= (101 Xa)+ (1xb).(Where a=0)
Let us now consider a number 658, a three digit number, it can be written as
Standard notation Expanded form

658=600+50+8 =100 x 6+10x 5+1x 8 = 10°x 6+ 10" x 5+ 1 x 8
Similarly 759 =700+ 50+9 =100x7+10x5+1x9 = 10> x7+10'x5+ 1x9
In general athree digit number made up of digits a, b, and c is written as
10%a+10'b+c¢
=100x a+10x b+c= 100a+ 10b + ¢, (where a # 0).
We can write a number in such expanded form as

3456 = 3000 +400 + 50+ 6

1000 x 3+ 100 x 4+10 x 5+6

10° x 3+ 10° x 4 +10' x 5+6
Similarly afour digit number made up of digits a, b, c and d can be written as

1000a + 100b + 10c +d = 1000 x a+ 100 xb + 10 x ¢ +d (where a #0)
= 10°a +10’b + 10" ¢+ d.
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Do These

1. Write the following numbers in expanded form
(1) 65 (i1) 74 (ii1) 153 (iv) 612
2. Convert the following expanded form into standard notation.
(1) 10x9+4  (i1) 100 x 7+ 10 x 4+3
3. Fillinthe blanks
@) 100 x3+10x  +7 = 357
@ 100x4+10x5+1=
@ 100x  +10x3+ 7 = 737
vy 100x  +10x q+r=pqr
v) 100xx+10xy+z =

15.1.3 Factors and Multiples of numbers 36=1 x 36
Write the factors of 36. =2x18
The factors of 36 are 1, 2, 3, 4, 6,9, 12, 18, 36. =3 x 12
Which is the greatest factorof 36 ? —4x9
We say every factor is less than or equal to the given number .

=6x%x6

Greatest factor of a non-zero number is the number it self.

Therefore, every number is a factor of itself. And “1’is a factor
of all numbers.

Tx1=7,9%x1=9,

If a natural number other than ‘1’ has no factors except 1 and itself, what do you say about
such numbers? Those numbers are prime numbers.

Ex:2,3,5,7,11,13,....ctc.

One interesting sets of numbers 23,4567, 89 are primes and made with consecutive digits.
Check whether 191,911, 199,919, 991 are primes or not?

Do you know?

The number 82818079787776757473727170696867666564636261605958575655545 352
515049484746454443424140393837363534333231302928272625242322212 01918
1716151413121110987654321 is written by starting at 82 and writing backwards to 1.
How many digits are there in this number? It is a such big number, which is a prime number.
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Factorize 148 into prime factors.

148=2 x 74 =2 x 2 x 37 =2% x 37" 148
We observe the number of factors of 148 is product of (Exponents
: 2 74
of factors + 1) of prime factors /\
-. Nooffactors( 2+ 1) x (1+1)=3x2=6 2 )/

The factors of 148 are 1, 2, 4,37, 74, 148.

If a number can be written as product of primes i.e. N=2% x 3% x5¢ .
Number of factorsof Nis(a+ 1) (b+1)(c+1)...

Write the first 5 multiples of 6.

6x1=6, 6 x2=12, 6 x3=18, 6 x4=24, 6 x 5=30
6,12,18,24,30 are first five multiples of 6.

How many multiples can we write? Infinite multiples. We say number of multiples of a given
number is infinite.

Do These

1. Writeall the factors of the following numbers :

(a)24 (b) 15 (c) 21 (d) 27

(e) 12 (f) 20 (g) 18 (h) 23 (1) 36
2. Wirite first five multiples of given numbers

(a) 5 (b) 8 () 9
3.  Factorize the following numbers into prime factors.

@@ 72 (b) 158  (c) 243

15.1.4 Divisibility by 10

Take the multiples of 10: 10,20, 30, 40, 50, 60, ............. etc
In all these numbers the unit’s digitis ‘0’

Do you say any multiple of 10 will have unit digit as zero? Therefore if the unit digit of a number
is ‘0’ then it is divisible by 10.

Letus explore the logic behind this rule.
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If we take athree digitnumber where ‘a’is in hundred’s place, ‘b’is inten’s place and ‘c’is
inunit’s place can be writtenas 100a+10b+c¢ = 10(10a+b)+c

10(10a+b) is multiple of 10. If ‘c’ is a multiple of 10 then the given number will be divisible
by 10. Itis possible only if c=0.

Do These
1. Check whether the following given numbers are divisible by 10 or not ?

(a) 3860 (b) 234 (c) 1200 (d) 10° (e) 10 +280 +20
2. Check whether the given numbers are divisible by 10 or not ?

(@) 1010 (b) 2% (c) 10° + 10"

Try This

1. Inthe division 56Z+ 10 leaves remainder 6, what might be the value
of Z

15.1.5 Divisibility by 5

Take the multiples of 5. Those are 5,10,15, 20,25,30,35,40,45,50,............. etc
In these numbers the unit’s digitis ‘0’ or ‘5’

Ifthe units digit of anumberis ‘0’ or *5’ then itis divisible by 5.

Letus see the logic behind this rule .

If we take athree digitnumber 100a+ 10b+c where ‘a’is in hundred’s place, b is inten’s

place and c 1s in unit’s place,
It can be written as 100 a+ 10 b+ c=5(20a+2b) + ¢
5(20 a+ 2b) is multiple of 5.

The given number is divisible by 5, only ifthe unit’s digit c=0or5

Do This

1. Check whether the given numbers are divisible by 5 ornot ?

(a) 205  (b) 4560  (c) 402  (d) 105  (e) 235785
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If34A isdivisible by 5, what might be the value of A?
In the given number the unit digit A is, either 0 or 5 then only it is divisible by 5. Hence A=0

or 5.

.. | Try These

1. If 4B+5 leavesremainder 1, what might be the value of B
2. If 76C + 5 leaves remainder 2 , what might be the value of C

3. “If anumber is divisible by 10, itis also divisible by 5.” Is the statement
true? Give reasons.

4.  “Ifanumberisdivisible by 5, itis also divisible by 10.” Is the statement
is true or false? Give reasons.

15.1.6 Divisibility by 2

Take the multiples of 2: i.e. 2,4,6,8,10,12, 14, 16, 18,20, ............. etc
In these numbers the unit’s digit ends with 0,2,4,6, 8 .

If the unit digitis 0 or2 or4 or 6 or 8 (even number ) then itis divisible by 2. Otherwise it will
not divisible by 2.

Letus see the logic behind this rule.

If we take a three digitnumber 100 x a+ 10 x b+c¢ where ain hundred’s place,bis inten’s
place and c is in unit’s place , then it can be writtenas 100a+ 10b+c=2(50a+ 5b) +c¢

2(50a+ 5b) is multiple of 2. If the given number is divisible by 2, it is possible only if the unit’s
digit c=0o0r 2 or4 or 6 or § ( even number)

Think, Discuss and Write

1 . Find the digit in the units place of a number if it is divided by 5 and 2 leaves the remainders
3 and 1 respectively.

Example 1: Write the number of factors of 60 and verify by listing the 60
factors
Solution: 60 can be written as product of prime factors as 22x3' x5! | 2 1/30\1
.. Number of factorsare 2+ 1) (1 +1)(1+1) ) 15
—3x2x2=12 AN
The factors are 1,2, 3,4, 5,6, 10, 12, 15, 20, 30, 60 2
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Exercise - 15.1

1. Using divisibility rules, find which of the following numbers are divisible by 2,5,10 ( say
yes orno ) in the given table . What do you observe ?

Number Divisible by 2 Divisible by 5 Divisible by 10
524 YES NO NO
1200
535
836
780
3005
4820
48630

2. Using divisibility tests, determine which of the following numbers are divisible by 2?
(a) 2144 (b) 1258 (c) 4336 (d) 633 (e) 1352

3. Usingdivisibility tests , determine which of the following numbers are divisible by 5?
(a) 438750 (b) 179015 (c) 125 (d) 639210 (e) 17852

4.  Using divisibility tests, determine which of the following numbers are divisible by 10?
(a) 54450  (b) 10800 (c) 7138965 (d) 7016930  (e) 10101010

5. Write the number of factors for the following.
(@ 18 (b) 24 (c) 45 (d) 90 (e) 105

6.  Write any 5 numbers which are divisible by 2, 5 and 10.

7. Anumber 34A is exactly divisible by 2 and leaves a remainder 1, when divided by 5,
findA.

15.1.7 Divisibility by 3 and 9

Consider the number 378 , it can be written as 378 = 300+70+8
=100 x 3+10x 7+8

Here ‘3’ can’t be taken out as a common factor =99+1)3+0O+1)7+8
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99 x 3+9x 7+(3+7+8)
99x3+3x3x7+(3+7+8)
3(99+21)+(3+7+8)

So let us reorganise the sequence as 378

3(99 + 21) is a multiple of 3. Therefore the given number is divisible by 3 only when
(3+7+8)sum of digits is a multiple of 3.

For divisibility of 9:
378 can be written as 378 = 300+ 70 + 8
=100 x3+10x 7+8
99 +1)3+(9+1)7+8
9 x3+9x7+(3+7+8)
911 x3+1x7)+(3+7+38)

=9@B3+7)+(@B+7+8)
9(33+7) is multiple of 9. ifthe given number is divisible by 9, then (3 +7 + 8) ,sum of digits
is amultiple of 9.
Letus explain thisrule :

If we take athree digitnumber 100a+10b+c where ‘a’is in hundred’s place , ‘b’is inten’s
place and ‘c’is in unit’s place.

100a+10b+c=(99+1)a+(9+1)+c=99a+9b +(a+b+c)
=9(Ila+b)+(a+b+c) — sum of given digits

9(11a+b) multiple of 3and 9 .The given number is divisible by 3 or 9, only if the sum of the
digits (a+ b+ c) is multiple of 3 or 9 respectively or (a+b+c) is divisibly by 3 or 9.

Is this divisibility rule applicable for the numbers having more than 3-digits? Check by taking
5-digits and 6-digits numbers.

You have noticed that divisibility of a number by 2,5 and 10 is decided by the nature of the digit
inunit place, but divisibility by 3 and 9 depends upon other digits also.

Do This

1. Check whether the given numbers which are divisible by 3 or 9 or by both?
(a) 3663 (b) 186 (c) 342 (d) 18871
(e) 120 () 3789 (g) 4542 (h) 5779782
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Example2: 24P leavesremainder 1 ifitis divided by 3 and leaves remainder 2 if it is divided

by 5. Find the value of P.
Solution : If24 P is divided by 5 and leaves remainder 2, then P is either 2 or 7.

If P=2 the given number when divided by 3 leaves remainder 2. If P=7, the

given number when divided by 3, leaves remainder 1. Hence P=7.

Exercise -15.2

1. If 345 A7 isdivisible by 3,supply the missing digit in place of “‘A’.
2. If 2791 A, isdivisible by 9, supply the missing digit in place of ‘A’.
3. Write some numbers which are divisible by 2,3,5,9 and 10 also.

4. 2A8 isanumber divisible by 2, what might be the value of A?

5. 50Bisanumber divisible by 5, what might be the value of B ?

6.  2Pisanumber which is divisible by 2 and 3, what is the value of P

7. 54Zleavesremainder 2 when divided by 5, and leaves remainder 1 when divided by 3,

what is the value of Z ?

8. 27Qleaves remainder 3 when divided by 5 and leaves remainder 1 when divided by 2,

what is the remainder when it is divided by 3 ?
15.1.8 Divisibility by 6
Consider a multiple of 6, say 24.
Obviously itis divisible by 6.
Is 24 divisible by the factors of 6 ,i.e2and 3 ?
Units place of 24 is 4, so it is divisible by 2.
Sum of digits of 24 is 2 +4 = 6 which is divisible by 3 also.
Now check this with some other multiple of 6.

Now we can conclude that any number divisible by 6 is also divisible by the factors of 6.1.e 2
and 3.
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So if the number is divisible by 2 and 3 , then 2 and 3 become its prime factors, then their product
2 x3=61salso a factor of that number.

In other words if a number is divisible by 6, it has to be divisible by 2 and 3.

Do These

1. Check whether the given numbers are divisible by 6 or not ?

(a) 1632  (b) 456  (c) 1008 (d) 789 (e) 369 () 258
2. Check whether the given numbers are divisible by 6 ornot ?

(a) 458 +676  (b) 6° (c) 6+6° (d) 2% x 3?

15.1.9 Divisibility by 4 and 8

(a) Take a four digit number say 1000a+ 100b+ 10c+d=
4(250a+25b)+(10c +d). 4(250a+ 25b) is a multiple of 4. The given number is divisible
by 4, only if 10c+d is divisible by 4.
In a given number if the number formed by last two digits is divisible by 4 or last two digits are
‘0’ then that number is divisible by 4.
Take a number having more than 4 digits and write in expanded form. Can we write the number
other than unit digit and ten’s digit as multiple of 4? Check for a number having more than 4 digits,
divisibility of 4 depends upon its last two digits or not.

(b)  Take a four digit number 1000 x a + 100 x b+ 10 x c+d
=1000a + 100b +10c +d = §(125a) + (100b + 10c + d)
8(125a) is always divisible by 8. So the given number is divisible by 8 only when
(100b+10c+d) is divisibly by 8.
In a given number if the number formed with its last 3 digits are divisible by 8 or last 3 digits are
‘0’s then that number is divisible by 8.
Take a number having more than 4 digits and write the number in expanded form. Can we write
the number other than unit’s digit ten’s digit and hundred’s digit as multiple of 8.
Check for a number having more than 4 digits, divisibility of 8 is depends upon its last three digits
or not.

Puzzle: Can you arrange the digits 1, 2, 3,4, 5, 6, 7, 8, 9 in an order so that the number
formed by first two digits is divisible by 2, the number formed by first three digits is divisible
by 3, the number formed by first four digits is divisible by 4 and so on upto nine digits?

Solution : The order 123654987 looks promising check and verify.
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Example3: Check whether 6582 isdivisible by 4 ?

Solution: The number formed by last two digits is 82, is not divisible by 4. Hence the given
number is not divisible by 4.

Example4: Check whether 28765432 is divisible by 8 ?
Solution : The number formed by last three digits is 432 is divisible by 8, hence it is
divisible by 8.

If a number is divisible by 8, then it is divisible by 4 also. Can you say if a
number divisible by 4 is it divisible by 87 All multiples of 8 are divisible by 4, but
all multiples of 4 may not be divisible by 8.

Do This

1. Check whether the given numbers are divisible by 4 or 8 or by both 4 and §8?
(a) 464 (b) 782 (c) 3688 (d) 100
(e) 1000 (f) 387856 (g) 4* (h) 8°

Try This

1. Check whether the given numbers are divisible by 4 or 8 or by both 4
and 8 ?

(@) 42x 8%  (b) 10° (c) 10°+10*+10° (d) 43 +4>+4'-2?

15.1.10 Divisibility by 7

Take a three digit number 100 x a+ 10 x b+ ¢ can be written as
100a+ 10b+c =98a+7b+ (2a+3b+c)

Here 7 is nota common factor, let us rewrite it in a way that 7 becomes a common factor.
=7(14a+b)+ (2a+3b+c¢)

7(14a+b) is multiple of ‘7°.The given number is divisible by 7 only when (2a+3b+c) is
divisible by 7.
Example5: Check whether 364 is divisible by 7 or not ?
Solution : Here a=3,b=6,c=4,(2a+3b+c)=2x3+3x6+4
=6+ 18 +4 =28 (is divisible by 7)

Hence, the given number is divisible by 7’
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Do This

1. Check whether the given numbers are divisible by 7?

(a) 322 (b) 588

() 952 (d) 553

(e) 448

| Try These

1. Take a four digit general number , make the divisibility rule for ‘7

b

2. Check your rule with the number 3192 which is amulltiple of 7.

15.1.11 Divisibility by 11

Take a 5 digit number 10000a + 1000b + 100c + 10d + e

Here 11 can’t be taken out as a common factor. So let us reorganise the expansion as

= (9999 + 1) a+ (1001-1) b+ (99 + 1) c+ (11-1)d + e

=0999a+ 1001 b+99c+11d+a—-b+c—-d+e

= 11 (909a +91b + 9¢ +d) +(a + ¢ +e) — (b +d)

11 (909a+91b+9c+d) is always divisible by 11.

So the given number is divisible by 11 only if (a+c+e)—(b+d)is divisible by 11.

ie (at+c+e)—(b+d)isamultipleof 11 or equal to zero.

Ifthe difference between the sum of digits in odd places (a + ¢ + ¢) and sum of digits in even

places (b +d) of a number is a multiple of 11 or equal to zero, then the given number is divisible

by 11.
Observe the following table
Number Sum of the digits at Sum of the digits at Difference
odd places (from the left) even places (from the left)
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 0 or divisible by 11. Hence all these

numbers are divisible by 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)=12 which is not divisible by 11. Therefore the number 5081 is not divisible
by 11.

Do This

1. Check whether the given numbers are divisible by 11.
(1) 4867216  (ii) 12221 (iii) 100001

Consider a 3 digit number 123.

Write it two times to make a number as 123123.

Now what is the sum of digits in odd places from left? 1 +3+2=6
What is the sum of digits in even places from the right? 2+ 1+3=6
what is the difference between these sums? Zero.

Hence 123123 is divisible by 11.

Take any 3 digits number and make a number by writing it two times. Itis exactly divisible by 11.

Try These

1. Verify whether 789789 is divisible by 11 or not.
2. Verify whether 348348348348 is divisible by 11 or not?

3.  Takean even palindromei.e. 135531 check whether this number is
divisible by 11 or not?

4. Verify whether 1234321 is divisible by 11 or not?

Exercise - 15.3

1. Check whether the given numbers are divisible by ‘6’ or not ?
(a) 273432 (b) 100533  (c) 784076  (d) 24684

2. Check whether the given numbers are divisible by ‘4’ or not ?
(a) 3024(b) 1000 (c) 412 (d) 56240

3. Check whether the given numbers are divisible by ‘8’ or not ?

(a) 4808(b) 1324  (c) 1000 (d) 76728
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4. Check whether the given numbers are divisible by ‘7’ or not ?

(a) 427 (b) 3514 (c) 861 (d) 4676
5. Check whether the given numbers are divisible by *11° or not using divisability sules
(a) 786764 (b) 536393 (c) 110011 (d) 1210121
(e) 758043 (f) 8338472 (g) 54678 (h) 13431
(1) 423423 (j) 168861

6.  Ifanumberisdivisible by ‘8’, then italso divisible by ‘4’ also . Explain ?

7. A3-digitnumber 4A3 is added to another 3-digit number 984 to give four digit number
13B7, which is divisible by 11. Find (A + B).

15.2 Some More Divisibility Rules

(a) Letusobserve a few more rules about the divisibility of numbers.
Consider a factor of 24, say 12.
Factors of 12 are 1,2,3,4,6,12

Letus check whether 24 is divisible by 2,3,4,6 we can say that 24 is divisible by all factors
of 12.

So, ifanumber ‘a’ is divisible by another number ‘b’, then itis

divisible by each of the factors of that number ‘b’.

%
s e
(b) Consider thenumber 80. It is divisible by 4 and 5. It is also divisible by 4 x 5 =20, where

4 and 5 are co primes to each other. ( have no common factors for 4 and 5)

Similarly, 60 is divisible by 3 and 5 which have no common factors each other 60 is also
divisibleby 3 x 5=15.

If“a’ and ‘b’ have no common factors (other than unity), the

number divisible by ‘a’ and ‘b’ is also divisible by ax b

(Check the property if ‘a’ and ‘b’ are not co-primes).

(c) Take two numbers 16 and 20. These numbers are both divisible by 4. The number
16 +20=361s also divisible by 4.

Try this for other common divisors of 16 and 20.

Check this for any other pairs of numbers.
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Iftwo given numbers are divisible by a number, then their sum is

also divisible by that number.

(d) Taketwo numbers 35 and 20. These numbers are both divisible by 5. Is their difference
35-20=15also divisible by 5? Try this for other pairs of numbers also.

Iftwo given numbers are divisible by a number, then their difference
is also divisible by that number.

Do These

1. Take different pairs of numbers and check the above four rules for given
number

2. 144isdivisible by 12. Isit divisible by the factors of 12 ? verify .
3. Check whether 2°+2*+2° is divisible by 2 ? Explain
4. Check whether 3° — 3% isdivisible by 3 ? Explain

Consider a number, product of three consecutive numbers i.e. 4x 5x 6 =120. This is divisible
by 3. Because in these consecutive numbers one number is multiple of 3. Similarly if we take
product of any three consecutive numbers among those one number is multiple of 3. Hence

product of three consecutive is always divisible by 3.

| Try This

1. Check whether 1576 x 1577 x 1578 is divisible by 3 or not.

Divisibility Rule of 7 for larger numbers

We discussed the divisibility of 7 for 3-digit numbers. If the number of digits of a number are

more than 3 we make it simple to find divisibility of 7.
Check a number 7538876849 is divisible by 7 or not.

Step 1: Make the number into groups of 3-digits each from right to left. Ifthe left most
group is less than 3 digits take it as group.

7(538 |876 (849 |
DC B A
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Step 2 : Add the groups in alternate placesi.e. A+ Cand B+ D.

849 876
+ 538 + 7
1387 883

Step 3 : Subtract 883 from 1387 and check the divisibility rule of 7 for the resultant 3 digit
number as previously learnt

1387
- 883

504 By divisibility rule of 7 we know that 504 is divisible by 7. Hence the

given number is divisible by 7.

| Try This

1. Check the above method applicable for the divisibility of 11 by taking
10-digit number.

By using the divisibility rules , we can guess the missing digit in the given number.

Suppose a number 84763A9 is divisible by 3, we can guess the value for sum of digits is

8+4+7+6+3+A+9=37+A. Todivisible by 3, A has values either 2 or 5 or 8.

Exercise - 15.4

1. Check whether 25110 is divisible by 45.
2. Check whether 61479 is divisible by 81 .

3. Check whether 864 is divisible by 367 Verify whether 864 is divisible by all the factors of
367

4. Check whether 756 is divisible by 42? Verify whether 756 is divisible by all the factors of
427

5. Check whether 2156 is divisible by 11 and 7? Verify whether 2156 is divisible by
productof 11 and 7 ?

6.  Check whether 1435 isdivisible by 5 and 7? Verify if 1435 is divisible by the product of
5and7?
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C % Payingwith Numbers

7. Check whether 456 and 618 are divisible by 6? Also check whether 6 divides the sum of
456 and 618 ?

8. Check whether 876 and 345 are divisible by 3? Also check whether 3 divides the
difference of 876 and 345 ?

9. Check whether 2%+23+2%is divisible by 2 or4 or by both2 and 4 ?
10.  Check whether 327 is divisible by 4 or 8 orbyboth4and 8§ ?
11. IfA679Bisa 5-digit number is divisible by 72 find ‘A’ and ‘B’?

15.3 Puzzles based on divisibility rules :

Rajuand Sudha are playing with numbers . Their conversation is as follows :
Sudha said, let me ask you a question.
Sudha: Choose a 2- digit number

Raju:  Ok.Ichoose. (He choose 75)

Sudha: Reverse the digits (to get a new number)

Raju: Ok.

Sudha: Add this to the number you choosen
Raju: Ok. (Idid)

Sudha: Now divide youranswer with 11, you will get the remainder zero.
Raju:  Yes.but how do you know ? Can you think why this happens ?
Now let us understand the logic behind the Sudha’s trick

Suppose Raju chooses the number 10a + b (such that “a” is a digit in tens place and “b” is a digit
in units place and a # 0) can be writtenas 10 x a+b= 10a+band on reversing the digits
he gets the number 10b +a. When he adds the two numbers he gets (10a+b )+ (10b+a) =
Ila+11b=11(a+b)

The sum is always multiple of 11. Observe that if she divides the sum by 11, the quotient is

(a+b), which is exactly the sum of digits aand b of chosen number.

You may check the puzzle by taking any other two digit number .
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Do These
1. Checkthe result for following the numbers instead of Raju was chosen.
(1) 37 (i1) 60 (ii1) 18 (iv) 89

2. In a cricket team there are 11 players. The selection board purchased

10x +y T-Shirts to players. They again purchased ‘10y +x T-Shirts and
total T-Shirts were distributed to players equally. How many T-Shirts will be
left over after they distrubuted equally to 11 players? How many each one

will get?

Think, Discuss and Write

Take a two digit number reverse the digits and get another number. Subtract smaller number
from bigger number. Is the difference of those two numbers is always divisible by 9?7

Do This

1.  In a basket there are ‘10a + b fruits. (a #0 and a > b). Among them
10b + a ‘“fruits are rotten. The remaining fruits distributed to 9 persons equally.
How many fruits are left over after equal distribution? How many fruits would
each child get ?

15.4 Fun with 3- Digit Numbers:

Sudha: Now think of a 3- digit number.

Raju:  Ok. (hechooses 157)

Sudha: Reverse the digits and subtract smaller number from the
larger number

Raju: Ok.

Sudha: Divide your answer with 9 or 11. I am sure there will be

no remainder .
Raju:  Yes. How would you know ?
Right ! How does Sudha know ?
We can derive the logic the way we did for the 3-digit number chosen by Raju is 100a+10b+c.
By reversing the digits she get 100c+ 10b + a.
If (a> c¢) difference between the numbers is (100a+ 10b +¢) - (100c + 10b + a)
=99a—-99¢=99(a—c)
=9x1lx(a—c)
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1. Toep SHBY) éospgé: 2thoenre (8od Qdogygen &% HOSLWE KB SrLod.

(i) 37 (i) 60 (i) 18  (iv) 89

2. a8 (836 &% Kok 11 £0d serry Sobh. 836 455 =68 10x +y & &§)
Foifen PRod. 867 &5 10y +x 8 58) Eoifen TRob. Fwdo éﬁﬁg) 008
Shorr 008, o) S Mbenzran? &EIH08 A S Sow?

©8°009, $8y0R (Frahod

AN -

e.8 Botiose Koggd DB 7O ©oBwk THETH BV (TPHos. SR Kaoaaegeés 'zbc‘g Qdogy Soo0d
D) Doggo &2 J0%od. SNS HOSKD AYYPET 98 erAoDHtT?

3 Fohod

I 28 aoge® 10a +b (a #0 b a > b) Hory SoH. wod 10b +a Howy

BPHD. DADS DG 9 Hos8 Vo Hoitosr? 8508 A Hory SFan?

15.4 8-®o3® éoapgggs 988" SLPRp!
Y a8 Hoordd ©ose éoaa?s BoHss,
Ter 1 oo, (08 S0 Soggl5T7)
D8 B ©oBen TS B ?ocg Qdogy Dol DY) dogy EXFHod.
ooer ¢ @O

D S Soggo 9 85 118° grRoddd 3535w 0" Sei).
woer 1 Qash. DB deoe Bewn?

D5 DForr 3OS 150Te.

Trar Soh®Hi) 3-wosSe Kogg 100a + 10b + ¢; eksHomro. &
©08en FHITE Fobre Sy Sogyg 100c¢ + 10b + a.

(a>¢) @owd & 55w (100a + 10b + ¢) — (100¢ + 10b + a)
=99a—-99¢c=99(a—c)

=0x1lx(a—c)
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If (¢ > a) difference between the numbers is (100c + 10b +a)— (100a+ 10b +¢)

=99¢—-99a=99(c—a)=9x11x(c—a)
And if a=c, then the difference is ‘0’

In each case the result is a multiple of 99. Therefore, it is divisible by both 9 and 11, and the

quotientis (a—c)or(c—a).

Do This

1. Check in the above activity with the following numbers ?

() 657 (i) 473 (i) 167  (iv) 135

.| Try This

Take a three digit number and make the new numbers by replacing its digits as
(ABC, BCA, CAB). Now add these three numbers. For what numbers the
sum of these three numbers is divisible?

15.5 Puzzles with missing digits

We can also have some puzzles in which we have alphabet in place of digits in an arithmetic sum
and the task is to find out which alphabet represents which digit . let us do some problems of

addition and multiplication.
The three conditions for the puzzles.

1. Each letter of the puzzle must stand for just one digit . Each digit must be represented by

just one letter.
2. The digit with highest place value of the number can not be zero.

3. The puzzle must have only one answer.

Example 6: Find Ainthe addition 17A
+ 2A4

407
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(¢ > a) wand =& Fbs0 (100 + 10b +a) — (1002 + 10b + ¢)

= 99¢ —-99a

=99(c—a)

=9x11x(c—a)
S8 a= ¢ wowd o FSso 0’

29 9 580 11 Gws) rhfessives £B60 griipes» (a—c), (¢ —a).

38 Fohod

1. 2 DBS S0 (Bod ©@oBen EHY H56800808?

(i) 657 (i) 473 (i) 167  (iv) 135

| Bch&oted

2,8 oot o8 Q0ogg0 &%, 8 @:oé& 080 @88 SrdpEr (ABC, BCA
CAB erdd¢y). Soetd doggedd Saiedd BHold. & St Qdogged 5O, H
HOBBD DA éoaa?goés PRONDHS® H88D0S08.

15.5 52003 woBed Bk

£ DB Joth w08 et ©FBEnen B, (@PENE HBBchen, gradadhze JahSmen,
3;26 Denden SeEore S8HodY WoBed ERPES8%.

68 HH$H 3 AchHvSmen Eo.
1 (08 og88sm 8500 &8 a8 @08 Krdinod.
2. 5B P Ve’ &) @o8 ‘0 .

Q@

3. Db IS8 wmran SOAC0LNOR.

a8 6: (8od Jogodo ol A é?éa'éagfo&.

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

I1TA = 33

A= 3
Example7: Find MandY intheaddition Y+Y+Y=MY
Solution : Y+Y+Y =MY
3Y =1I0OM+Y

2Y = 10M

Y
M= 5 (i.e. Y is divisible by 5. Hence Y =0 or 5)
Fromabove, if Y=0, Y+Y+Y=0+0+0=0, M=0
ifY=5 Y+Y+Y=5+5+5=15,MY=15 Hence M=1,Y=5

Example8: InA2-15 = 5A, A2 and 5A are two digit numbers, then find A

Solution : 2 —5=a ispossible (100A+2)—(10+5) =50+A
when 12-5=7, 10A-13 =50+A

There fore A=7 9A =63

A =7

Example9: In5A1-23 A=325, 5A1 and 23A are three digit numbers, then find A

Solution : I1-A=5 7 or (500+10A+1)—-(200+30+A) =325
Le. 11-A=5, 501 =230+ 10 A—-A=325
There fore A=6 271 +9A =325
271 +9A =325

271 =271 +9A =325-271
9A =54
A=6
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JBB: H88D0SM A+4=17. Soe 100+ 70 +A
90 A=3 200+ 10A +4

173 + 234 =407 300+ 70+ 11A+4 = 407

I11TA = 33

A = 3
S8 7 H080550St Ko M 80w Y &5dsw. Y+Y+Y=MY

PP Y+Y+Y =MY
3Y =1IOM+Y

2Y = 10M

Y
M= = (Y, 5 3 grhoden. 255 Y =08 5)

D 78 08, Y=00wd Y+Y+Y=0+0+0=0, M=0
Y=50m8 Y+Y+Y=5+5+5=15,MY=1555 M=1,Y=5

S8 8: A2 —15=5A6&° A2 %80 SA e» Boko8e Qoggen o A Dendid BT,

FE5: 2 5= A Fgsrves |(10A+2)— (10 +5) =50+A
12 -5 =7, =585 10A-13 =50+A
=95 A=7 9A =63
A =7

S8 8 5A1—-23A=325 & 5A1 $580m 23A en Sweiose 0g85 A DendSid B,

FE5: 1-A =5 othed @) (500+ 10A+1)— (200 +30+A) =325
11-A=5, 501 - 230 + 10 A— A = 325
=55 A=6 271 +9A =325
271 +9A =325

271 =271 +9A =325-271
9A =54

A=6
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Example 10: In 1A x A=9A, 1A and 9A are two digit numbers. Find A

Solution : ForA x A=A or (100+A)A = (90+A)
From square tables 1, 5, 6 10A+A> =90+A
Ix1=1, A*+9A-90 =0
5%5 =25 9) (9} (9)
SN NC
2 2 2
6x6 =36, 2
i A=6 (a+2) o0 g
A 2 4T
16x6 =96 s
( Al 2] _ a4
2 4
A+ 2 = 21
2 2
A= 12_ 6
2
Example 11: InBA x B3=57A. BA, B3 are two digit numbers and 57A is a 3 digit number.
Then find A and B.
Solution : In this example we estimate the value of digits from multiplication tables by trial

and error method. Inone’s place A x 3=A. For A=0 or 5, the unit digit of
product becomes same digit.

Hence Ais either 0 or 5. If we take 1 at tens place then, to the utmost value of
two digit numberis 19. The product could be 19%x19=361. Which is less than
57A. Further if we take 3 at tens place then the atleast value of both two digit
number will be 30%30 =900 which is greater than 57A. So, it will be 2 at tens
place. Then 20%23 =460 or 25%x23 = 575.

Hence, the required answer is 25%23 = 575.

Do These

1. If 21358 ABis divisible by 99, find the values of A and B
2. Findthe value of A and B of the number 4ABS8 (A, B are digits ) which is

divisible by 2,3,4,6,8 and 9.
Example 12: Find the value of the letters in the given multiplication
AB
Solution : Ifwetake B=0orlor5 then0x5=0,1x5=5,5x5=25 x5
If B=0,then A0 x5=CA0 CAB
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S8 10:

PES:

a8 11t

FBE:

IA X A=9A & 1A 85 9A e» Boose 008588 A Qe EHR5m.

Ax A=A @) (10+A)A = (90+A)

1,5, 6 58 H8%o o8 10A+A> = 90+A

1x1 =1, AZ+9A-90 = 0

5x5 =25, 9 9\ [(9)*
eaa()- (2 Y 0w
6x6 =36, 2/ N2 A2
A =06, ®and 2
) 9) 81
_ A+=| —2=-90 =
16x6 =96 ( 5) T 0
2
(A+2) _ 44l
2 4
A+2:—1
2 2
A=2 g
2

BA x B3 =57A &°* BA, B3 e» So&o8e Qoggen B STA a8 Sreose bogyg
ool A, B o dendeln 8hirkodn.
280508 IS USIloviTelabjigtlzoty éééej 3008, Oﬁ)é&ﬁsﬁ B’xgé’é Txo° @@oiﬁéfﬁ:&.
A x 3=Azroio8 A=0 S 5 =58, (0x3=0, 5x3=15)
55 A=0 Soe 5 5585, e He 3(;26068 1 é‘()aé):é&, BotioBe H&D
e 19. & ogsim 19%19 =361, 57 A 8o S8
Do 5(;26065 3 &%), BoKoso DO DK Dend 30.
8 ogiw 30%30 =900, 57A 879 8. DS Hthe 5(;26065 2 &0nod.
20%23 =460 208a5» 25%23 = 575.

- BHeY ddreedo 25%23 = 575.

1.

2.

89 Fchod

21358AB, 99 & grAosa8s A, B Qensen é?éa%séo&.

4ABS, 585 2,3,4,6,8, 9 o3 grhoHnds A, B Denden EdofPkoskn.

S8 12:

FBE:

Bob HeeseEos® A, B, C Denden é?éags&o&. AB

x5

CAB
B=0& | 8o 5 &0%sf, 0x5=0,1x5=55%x 5=25
B=0, o3 A0 x5=CA0
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C M Payingwith Numbers

then if we take A=5,then 50 x 5=250
.. CAB =250.

«_ | Try These

1. If YE x ME = TTT find the numerical value of Y+E+M+T
[Hint : TTT=100T + 10T+ T=T(111)=T(37 x 3)]
2. If costof 88 articlesis A733B . find the value of A and B

1 Find the missing digits in the following additions.
(@ 111 (b) 222 ) AAA (d) 2222 (e) BB
+ A + 8 + 7 + 99 + 6
+ 77 + BB + AA + 9 AAA
197 285 373 _AAA 46 1
299 A -
2. Find the value of A in the following

(a) TA—16=A9 (b)107-A9=1A (c) A36— 1A4= 742

3. Find the numerical value of the letters given below-
© BE.
x 3 x 6
F| [D] [E] cll6lH
4. Replace the letters with appropriate digits
(@) 73K = 8 =9L (b) IMN + 3 =MN
5. IfABB x 999 =ABC123 (where A, B, C are digits) find the values of A, B, C.

15.6 Finding of divisibility by taking remainders of place values

In this method we take remainders by dividing the place values, with given number.

If we divide the place values of a number by 7, we get the remainders as
1000 +7  (Remainder 6. This can be takenas 6 —7=-1)
100 =7  (Remainder 2)
10+7  (Remainder 3)
1+7 (Remainder 1)
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st A=5, 50 x 5=250
.. CAB=250.

| Bch& ool

1. YE xME = TTT eand Y+E+ M + T o dndo 8505w,
[{oes: TTT=100T+ 10T+ T=T(111)=T(37 x 3)]
2. 88 S 98 A733B wond A, B denden é?éa‘ésgfo&.

ogrgo - 15.5
l. Bod JoBesind® Ko &%30Dd wosw wETred® BHWESD. B B8,
111 222 AAA 2222 BB
a b c d e
@ w222 @ AAA @ 2222 @ BB
+ 77 + BB + AA + 9 AAA
197 285 373 _AAA 46 1
299 A -
2. Bod é§é§®é:§noe§’ Ko 'A' Dendd 8508508,

(a) TA-16=A9 (b)107-A9= 1A (c) A36— 1A4= 742

3. Bod Hesesswes® witre Denden EE0E.
@ D] (b)
x 3 x 6
F| [D] [E] cllg]
4. Bod FrrsEEnes® §%005 Devden B85 08,
(a) 73K = 8 =9L (b) IMN + 3 =MN
5. ABB x 999 =ABC123 (A, B, C e» ®@08e) ®wond A, B, C o enden ééﬁe&o&.

15.6 3(;26 Dende Fhdwe sedorr redcha Johdres

& éegé’éés 3526 Dendeon, B ©088° gPR0HL TRO° $528) B0 EsPotrdn.
o8 Sogg AN D Devdord 78" grhodS Hify) e
So 1000 + 7 (350 6. @ 6 — 7 = —1re E08°55:5))
Hote Fsw 100 + 7 (I 2)
Ho FXsw  10+7  (Fsw 3)
ey o 1+7 (s 1)
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Place value 108 107 | 10% 10° | 10* | 10*| 10%| 10" | 10°
Remainders 3 2 I |2 ]3| -1|2 3 1
divide by 7

Suppose to check whether 562499 is divisible by 7 or not.
Digits 5 6 2 4 9 9
Place values 5x10° | 6x10* | 2x10% [4x10% [9x10"|9x10°
Remainders
divided by 7 5x(=2) [ 6x(=3) | 2x(-1)| 4x2 9x3 | 9x1

Sum of product of face values and remainders of place values is

—10-18 -2+ 8+ 27+ 9=-30+ 44 = 14(divisible by 7)
14 is divisible by 7, hence 562499 is divisible by 7.

Do These

1. Byusing the above method check whether 7810364 is divisible by 4 or not.
2. Byusing the above method check whether 963451 is divisible by 6 or not.

15.7 Some more puzzles on divisibility rules

Example 13: Is every even number of palindrome is divisible by *11°?

Solution: Let us take an even number of palindrome i.e. 12344321. The sum of digits in
odd placesis 1 +3 +4+2. Sum of digits in even places 2+4+3 + 1. Their

difference is 0. Hence, itis divisible by 11.

Example 14: 1s10'°%°-1 divisible by both 9 and 11?

Solution: Let us write 10'°%°-1 25999 .... 999 (1000 times). The digits in all places are 9.
Hence, it is divisible by 9. And there are 1000 digits. Sum of digits in odd places
and sum digits even places are same. Their difference is 0. Hence, it is divisible
by 11.

Think, Discuss and Write

1. Canwe conclude 10*™-1 is divisible by both 9 and 11? Explain.
2. 1s 10*""1-1 is divisible by 11 or not. Explain.
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A Dewss 108 107 | 109 10° | 10*| 10°| 10%| 10' | 10°
7 & oS 3 12 |1 |23 ]1-1]2 |3 |1
i) B

562499 &3 oy 7 & rA0HHS 88° Benkvdowro.

©03en 5 6 2 4 9 9
Do 5x10° [6x10* | 2x10° | 4x10% | 9x10'| 9x 10°
7 & erfose

$i8) Fasooen 5%(=2) |6x(=3) [ 2x(=1)| 4x2 | 9x3 | 9x1

5526 Dende BHHwoL, & éoaa?g ©OBO&® KHBoSe S o%azﬁaw ol
-10-18-2+8+27+9=-30+44=14
14, 7 3 grhoHatd, 5208 562499 eb> Doy 73 grRoHatln.

3 Fohod

8 &d&enod), 7810364 Sogyg, 4 B ePR0HnHH0EE S&° H$88D0S04.

I.
a—

=
2. 39588 edarnod 963451, 6 & grRoHat®s” B6° $880S0s.

15.7 gredaha Sr@on oY) Sl

S8 13 K0 FOolEEH Sogygen, 11 D gPA0HNHS BE $6SE0d.

FHS: 12344321 $08 Sogged $6 FOoE D Qdoggen ©otrd. & éoaa?gé’s Ko B2
TSR ©o8o Iwgo = 1 +3 +4 +2. 0TS woSe Iwgo = 2+4+3+1.
DB o 0 52HB K8 oG Qdoggen 113 grAoHecds. .

amde 140 1010901 e Dogyg 9 B 113 grhosetdost 86° $6890508.

>E5: 1019901 55 999....... 999 (1000 &) e (FabSiD), @0He® wosod) 9 SHS &
Sogy ‘9B grAcR. O mok 1000 @oSen o). 29X, HAS $6
552626»068(‘0 ©080 Iwdo, B 3;26&03068(‘0 ©08 Jwdo o, TP S Koz 11
& Srre gPRoHR.

85’009, $8y00 (Frahod

1. 1071, 9 50805 11 3 erRoseidsd 35)Hesr? H0oS0s.
2. 101, 11 3 grhopens® 86° 56800308,
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Example 15: Take any two digit number three times to make a 6-digit number. Is it divisible
by 3 ?

Solution: Letus take a 2-digit number 47. Write three times to make 6-digit number i.e.
474747.

474747 can be written as 47(10101). 10101 is divisible by 3. Because sum of
itsdigitis 1 +1+1=3. Hence 474747 is divisible by 3.
Example 16: Take any three digit number and write it two times to make a 6-digit number.

Verify whether itis divisibleby both 7 and 11.

Solution: Let us take a 3-digit number 345. Write it two times to get 6-digit number i.e.
345345.

345345 can be written as 345345 = 345000 + 345 =345 (1000 + 1)
=345 (1001)
=345 (7x11x13)

Hence 345345 is divisible by 7, 11 and 13 also.

| Try This

1. Check whether456456456456 is divisible by 7, 11 and 13?

Example 17: Take a three digit number in which all digits are same. Divide the number with
reduced number. What do you notice?

Solution: Consider 444 as a 3-digit number. Reduced number of 444 i1s4 +4 +4=12
Now divide 444 by 12, 444 +12 =37 . Do the process with 333, 666,etc.
You will be supposed the quotient is 37 for all the numbers .

Example 18: Is 23+ 33 is divisible by (2 +3) or not?

Solution: ~ We know that a> +b> = (a + b) (a® — ab + b?).
S02°+33=(2+3) (2% =2 x 3 +3%). Itis multiple of (2 + 3).
Hence 2° + 3% is divisible by (2 + 3).

Think, Discuss and Write

1. Verify a> +b° is divisible by (a+b) by taking different natural numbers for ‘a’and ‘b’?

2. Canwe conclude (a”™"! +b>™*1) is divisible by (a + b)?
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6T 15: OF o8 BokoBe Koggd 3 g (Eechre £:i) 6 @oSen & Sogyg 3 & erAoHaH St
B&° sod.

PR 2.8 Bokose Kogy 47 e osm.
Q) Kot ey (TP i) Qdogy 474747.
474747 % 47(10101)re (e, 10101, 3 8 grhosamd. w0t Ko @osSe
3wdo 1 +1+1=3. =55 474747, 3 3 grhoHeto.

e 16 a8 S50t 08w Hoggd 2 PG S (370 6 wosSe Ddoggd AYBB0s. & Ddogy 7
50805 118° grRonathéod® 86° $6:rEod.

;&S B a8 3-wo8e Dogg 345 BHE . T Toth Y [EPahrr S Koz
345345,
345345 = 345000 + 345 =345 (1000 + 1) >=* ¢y*j aTe#aTI.
— 345 (1001)
— 345 (7% 11%13)

529 345345 e Dogyg 7, 11 &8s 13 & grAoKt.

' B olol

1. 456456456456 ©3 Sogg 7, 11 8w 13 & e grhoDatH S S6°
BD&)0D SEod.

&8 17: o8 ®0o8 Ko 3- @08 ESICLNEN EEL05w. e weHd &8 B8 Sogy (reduced
number) & grAoSod. HW KHAoTeE?

FBE: 28 08 Ko 3-®os® Sogyg 444 &85,
TR BwE) ¥y Sogg 4 +4+4=12
444 + 12 = 377. £08°Q) Soggen 333, 666 [HHB0L08.
o) Sogge @wE) FrrHesn 37 Hi.
amedede 18 22+ 3% o wogg (2 + 3) B grhodaihdmos® &8 56800308,
e a3 +b>=(a+b)(a’— ab + b?) & L% B0,
9% 20+ 37 =(2+3) (2% -2 x 3 +3%) o ey
56 (2 + 3) G rodesiso.
23+33, (2+3) 3 erAoveb.
85°209, $8)00 (Frebhod

2. @™+ ), (a+ b) & grhoposd BiKesr?
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15.8 Finding Sum of Consecutive numbers

We can find the sum of consecutive numbers from 1 to 100 without adding.
1+2+3+...+50+51+....+98 + 99 + 100
=(1+100)+(2+99)+(3+98) ........ (50 +51)
=101+ 101+101+ ................ 50 pairs are there. =50 x 101 = 5050
. 100 x101
Sum of the first 100 natural numbers = —, = 5050.

The sum of first “n’ natural numbers = n(n2+2)

Example 19: Find the sum of integers which are divisible by 5 from 50 to 85.

Solution: Sumofintegers which are divisible by 5 from 50 to 85 = (Sum of integers which
are divisble by 5 from 1 to 85) — (Sum of integers which are divisble by 5 from

10 49)
= (5+10+...+85)—(5+10+.... +45)
5(1+2+..+17)=5(1+2+...+9)

9 5
- 17x 18 v, 9x 10

= Z T
= 5x9x17 —5%x9x5

= 5x9x(17-5)
=5%x9x12 =540

Example 20: Find the sum of integers from 1 to 100 which are divisible by 2 or 3.
Solution: The numbers which are divisible by 2 from 1 to 100 are 2, 4, ... 98, 100.
The numbers which are divisible by 3 from1to 100 are 3, 6, ... 96, 99.

In the above series some numbers are repeated twice. Those are multiple of 6
i.e. LCMof2and 3.

Sum of integers which are divisible by 2 or 3 from 1 to 100 = (Sum of integers
which are divisble by 2 from 1 to 100) + (Sum of integers which are divisble by
3 from1to 100) — (Sum of integers which 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(L+2+... +16)

2X(50x(§0+1)j +3X[33x(§3+1)j _6X(16><(;6+1)j
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15.8 S50 Sogpge Indsw
o550 1 5008 100 585 Ko S8 Sdoes éosp?se o ES0H BendBoote ST Orem.
1+2+3+...+450+51+....+498+99 + 100

=(1+100)+(2+99)+(3+98) ........ (50 +51)
=101 +101+101+.............eee 50 e (@ra®%syy = 50 x 101 = 5050
100 x101
100 Kogge Iwdo SPHBES) = —, = 5050.
n(n+2)

oS ‘N’ Sbees Dogge oo = T 5

a8 190 50 508 85 $8% Ko 5 B grhodea Dogge Fwgo EHAPKSW.
s 50 %008 85 $8% Ko 53 grAoHad Sogge Aogsn = (1 Lok 85 $8% Ke 53
FeRODD Dogge Imgsm) - (1 Ho& 49 $58% o 5 3 grhodad Sogge Swdkn)
=(5+10+...+85)—(5+10+.... +45)
=51+2+...+17)-5(1+2+...+9)

9 5
— 5x —17></Zl/8/ —5x QX;O/
= 5x9%x17 - 5x9x%x5
= 5x9x(17-5)
=5x9x12 =540

a8 200 1 %08 100 $8% Ko 2 88 3 3 grhodet Dogge Fwdo SR K.

SY 1 %08 100 $5% Ko Sogges® 2 3 grhodat Sogges 2, 4, .... 98, 100.
1 %008 100 $85% 5o éozpéeé‘s 33 grhoHe Qoggen 3, 6, .... 96, 99.
205&° Ko Jogges® Q) Soggen Botbr SHHD. © 2 ok 3 TE) 8.1
oos 6 Gn¥) rfere.

1 %08 100 $8% e éospée)eS’s 2 8o 33 grhoHedd Soggen = (1 K00& 100 $55%
Ko 23 grhodadd Soggen) + (1 Ho& 100 $8% Ko 33 grRoDad Soggen) -
(1 %008 100 £58% Ko 6 3 grAcDed Soggen).

(2+4+...+100)+(3+6+...+99) — (6+ 12 + ... 96)
2(1+2+...+50)+3(1+2+..433) —6(L+2+...+16)

- ZX(WJ +3X[33><(§3+1)j _GX[16><(;6+1)j
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33417 (816517)

7 )

Z)([SO;SI) +3x

= 2550+ 1683 — 816
= 4233 - 816 = 3417

Exercise — 15.6

1. Find the sum of integers which are divisible by 5 from 1 to 100.

2. Find the sum of integers which are divisible by 2 from 11 to 50.

3. Find the sum of integers which are divisible by 2 and 3 from 1 to 50.
4. (n3 —n)is divisible by 3. Explain the reason.

5. Sumof ‘n’ odd number of consecutive numbers is divisible by ‘n’. Explain the reason.

6. Is1''+2!43llgll divisible by 5? Explain.

[ I I O N

Find the number of rectangles of the given figure ?

8. Rahul’s father wants to deposit some amount of money every year on the day of Rahul’s
birthday. On his 1*birth day 100, on his 2" birth day ¥ 300, on his 3™ birth day 600,
on his 4™ birthday ¥ 1000 and so on. What is the amount deposited by his father on
Rahul’s 15" birthday.

9.  Find the sum of integers from 1 to 100 which are divisible by 2 or 5.

10.  Find the sum of integers from 11 to 1000 which are divisible by 3.

What we have discussed

HZE9F9

1. Writing and understanding a 3-digit number in expanded form
100a+10b+c. Where a, b, c digitsa # 0, b, c is from 0 to 9

2. Deducing the divisibility test rules of 2, 3,4, 5,6, 7, 8,9, 10, 11 for two or three
digit number expressed in the general form.

3. Logic behind the divisibility laws of 2, 3,4,5,6,7,8,9, 10, 11.

Number puzzles and games.
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Z

= 2550+ 1683 — 816
= 4233 - 816 = 3417

- X(50X5{]+3x{§3i2§iz\ [ B xar)

Rl ogrgo - 15.6

1. 1 %008 100 $8% Ke> éogpegoe’ie 53 grhoHeds Ddogge Iwgo é:éa%sgyo&.

2. 11 %008 50 385 Ko éogpeg@e'ie 2 3 grhoseds Ddogge Iwgo é(‘é)%s&o&.

3. 1 %008 50 $8% Ko éoaa?geée 2 805 3 3 grRoHedd Dogge o é;é)‘ésgo&.
4. (n3 —n), 3 B grA0HREK. DHBOS0E.

5. n’ S5 Bogge o (n B2 Qogyg), n B PRODK. 580 DSBOBOA.

6.  1"+2"M 431441153 pAcsatodon? 9580308,

2 N N I I

E 5":63&6’5 A 5?};:5&6@"@3&033?

8. oSS Hol, oodwd ?’.g)ég(‘66sw o (H8 YoS&Bo E0d oy ag0HS® a3 BowhTd.
3 T HES e &, 100, BoKS HES Terd e, 300, Kt HES e e, 600,
@egzé @éézé 8PS &r.1000. ®and ©$& 155 @@?6 Bl Do @ BD GoerH?

9. 1 %008 100 $8% Ko 60335@65 2 88 53 grhodHeatd Dogge oo EDFTKos.
10. 11 %008 1000 38% 5o éospge;é‘g 3 3 grAoHa Ddogge Iwgo é(‘éﬁe&o&.

Lo X HQyowro

JINGN1

1. ©oSed 998 ErHos® oo, 28 3- wo8o Sogyg
100a + 10b+ceno wo8ew a # 0 b, ¢ ev 0 K008 9 8% Ke

®oSev.
2. 2,3,4,5,6,7,8,9,10, 11 w8 gresdcbhae dchgokmen,
3. 2,3,4,5,6,7.8,9, 10, 11 eradcdhoe dchsosned sedeaknes.

4. 08w [Hirdien B eéren.

Boorrn (H3hdo 0 &8 Hobd 2022-23
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8.Exploring Geometrical Figures

Excercise - 8.1

2. (a)Yes; any two congruent figures are always similar.
(b) Yes; the similarity remains.
3. AB=NM; ZA=ZN
BC =MO; ZB= ZM
CA=0ON; «C=«Z0
4. (1) True (i) False () True (iv) False
(v) True

7. 1.5m,3m,4.5m, 6m, 7.5m, 9m

9. Area of Plane Figures

Exercise 9.1

2. (1) 20sqcm (i) 424 sqem (i) 384 sqcm

3. 55sqcm. 4. 96sqem 5.(i) 10700 sqm (i) 10650 sqm
6. (i) x=75cm,45cm
7. 4050
8. 337.5sqcm.
Exercise - 9.2
1. 361 sqcm 2. 616 sqcm.
3. (i) 693 sqem. () 259.87 cm’
4. 1386 cm’ 5.308cm® 6. 10.5cm’ 7. 7.8729 cm®
L6 5 .. 2 2 2
8. (1) 7a (i) 123.42cm” 9. 6.125cm 10. 346.5m
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8. emolich dere e

ozsdo - 8.1

2. (2) 0:30; Both SEWETS Bess0os DESHPEP SEPESe.
(b) e HErHES s

3. AB=NM; /ZA=sN
BC=MO; /B= /M
CA=O0ON; «ZC=,0

4. (i)do0 (i) &850 (iil) g0 (iv) o380
(V) o3850

7. 1.5&.,3%.,45%.,68.,7.58.,9 .

8. 9&.

9. Jdhde DHewe STegnen

ozsdo - 9.1

2. () 205208, (i) 424 5.20.5.  (iii) 384 . 20.5.

3. 553.20.%. 4. 96 :5.20.5%. 5.(1) 10700 5.8, (i) 10650 ..
6. (i) x=7520.&.,4520.5.
7. T4050

8. 337.58.20.%.

o750 - 9.2
1. 361 5.20.5. 2. 616 5.20.8.

3. (i) 693 5.350.5v. (i) 259.87 20.8°

4. 1386 20.5° 5. 308 20.&° 6. 10.520.5° 7. 7.8729 20.5°

6
8. (i) 7a2 (i) 123.4220.5% 9. 6.12520.5% 10. 346.5 &>
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10.

Direct and Inverse Proportion

1. T84, X168, X420, X 546
3. ¥12,600/-

Exercise 10.1

4.%2,100/- 5. 2lcm

2. 32,56,96, 160
6. 6m,8.75m

10 9
9. 25km, —hr. 10. ——ocm.

7. 168 km 8. 5000 3 20 11. 2:1
Exercise - 10.2
1. (i) 2. 120, 60, 80, 80
Exercise - 10. 3
1. 4kg 2.50 days 3. 48 4. 50 minutes )
5. 4 6.15 7. 24 8. 60 min 9.40% 10. x+2)
Exercise - 10. 4
1. %540 2. 2 days 3. 16 days 4.325 men 5.36 days
11. Algebraic Expressions
Excercise - 11.1
1. () 42K (i) 6/m (i) 15t* (iv) 18mn
(v) 10p®
3. (ii) 60a’c (iii) 24m’n (iv) 36 K*P (v) 24p*q*r?
4.9 x°y° i) a%b® i) kFm’ v) pq’r’
V) 72a’bed
5. x2y222
6. x3y

Exercise - 11.2

1. (i) 3k%+3k/m+3kmn
(iv) xzyz - 2xyzz + 3xyz2

2. 12y*+ 16y

3. 1)=2 ii) 0

4, a?+b*+c?—ab—bc—ca

(i) a’b®+ab* + ab’c®

V) ab’c® + a?b*c’d — a’b’cPd?

5. xz—y2—22+2xy—yz+zx—xr+yr
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10. 9885 20%n IS wdhIrsdnen

w50 - 10.1

1. 84, T 168, T420, X 546

2. 32,56,96, 160

3. %12,600/- 4.%2,100/- 5. 21%0.%. 6. 68, 8.75 &

7. 168 8.5. 8. 5000 9. 258%., ?ﬁo. 10.220?00.251). 11. 2:1
50 - 10.2

1. (i) 2. 120, 60, 80, 80
oo - 10. 3

1. 488 2. 50 &feren 3. 48 4. 50 ddvaren 5.4

6. 15 7. 24 8. 602. 9. 40% 10. ﬂsswo@‘s

x+2

ozrgdo - 10. 4

1. ¥540 16 8%en 4. 325008 5. 36 S%ewen

2. 2 8fewen 3.

11. Hfad Bdrren

wersdo - 11.1
1. () 42K (ii) 6Im (i) 15t*  (iv) 18mn (v) 10p°
3. i) 60a’c

iii) 24m’n

iv)36K°F

V)24p2q2r2
4.9) Xy iy a®b® i) kKPm’ v) p’q’r’

V) 72a’bed 5. xzyzz2 6. X° y

ogrsdo - 11.2

1. (i) 3k%/+ 3k/m+3kmn
(@) Xzyz — 2xyzz + 3xyz2

2. 12y*+ 16y

3. 1)-2 i) 0

4. a>+b>+c*—ab-bc—ca

(iii) a’b” + ab® + ab’c?

) a’b’c® + a?bic’d — a’b cPd?

5. Xz—y2—22+2xy—yz+zx—xr+yr
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6. —7x>+8xy 7. =3K*+21k/—21km

3 2

8. a+b +c°—a’b+bla-bc+cb+ac—cha

Excercise - 11.3

1. () 6a>—19a—-36 (i) 2x*-5xy+2y> (i) k*l—k/>—/’m+k/m
(@iv) m® +m?n - mn? —n’

2. () 2x%—3xy+3x%y +3xy* - 5y
(i) 3a’b® — a’b — 2ab’ — 3a’be + 3ab’c
(i) klmn — Im*n — kK27 + kI°m + k*/m — kim?
@) p* - 5p°q + 6p’r + pq’ + 6q°r - 5q°

3.9) 10x*—14xy i) m’+n’ i) -19a®- 3b> + 3c>-34ab+16ac
iv) p’q’ - q’r* + p’qr + pqr’ — p°q - pg’ — p’r +pr’ 4.8

Exercise - 11.4

1. i) 9k*+ 24kl + 167 iy a’x*+2abx’y*+b%y?
i) 49d*> — 126de + 81¢? iv) m*- n?
v) 9t2 —8l1s? vi) kK° —m*n?
vil) 36x% + 66x + 30 viil) 4b% — 2ab + 2bc — ca
2. 1) 92416 iy 259081 i) 9,84,064 iv) 6,38,401
v) 89,984 vi) 6391 vily 11,772 vil) 42,024

12. Factorisation

Excercise - 12.1

1. () 1,2,4,8 (i) 1,3,a3a (i) 1,7,x,v,7x, 7y xp, Txy (iv) 1, 2, m, m?, 2m, 2m>
v L5 (vi)l,2,x, 2x (vii) 1,2,3,6,x,y,2x, 3x, 2y, 3y, 6x, 6y, xy, 2xy, 3x), 6x)
2. 1) 5x(x—15y) (i) 3a(3a—2x) (i) 7p(p+7q)
) 12a2b(3 —5¢) (v) 3abc(a+2b+3c)

Vi) p(dp + 5q — 6¢°) (Vi) t(u+ at)

3. i) 3x—4b)(a—2y)
(i) (x*+5) (x+2) (iii) (m+4)(m-n)
(iv) (a* = b) (a — b?) © (-1 (pq-1)
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6. —7x>+8xy 7. =3K*+21k/—21km

3 2

8. a+b +c° —a’b+b%a-bc+c’b+a’c—cha

ozsdo - 11.3

1. () 6a>—19a—36 (i) 2x>~5xy+2y* (i) k’1—kZ—/m+k/m
(iv) m’ + m’n—mn? —n’
2. (1) 2x% - 3xy + 3x2y + 3xy2 - Sy2
(i1) 3a’b? — a’b — 2ab’ — 3a’bc + 3ab’c
(iii) kImn — Im*n — k*/ + kI’m + k*/m — kim?
(@v) p4 - 5p3q + 6p3r + pq3 + 6q3r — Sq4
3. 1) 10x°—14xy i) m>+n® iii) 19a> — 34ab + 16ac = 3b>+ 3¢?
iv) p’q> = q’r* + p’qr + par’ — p°q — pq” — p’r + pria. (k+1)’, keN

wersto - 11.4
1. 1) 9k*+24kl+ 16/ i) a’x*+2abx’y*+by*
iy 49d*> — 126de + 81¢? iv) m*- n?
v) 9t - 81s’ vi) K2 —m’n’
vil) 36x° + 66x + 30 viil) 4b% — 2ab + 2bc — ca
2. 1) 92416 iiy 259081 i) 9,84,064 V) 6,38,401
vi) 6391 vily 11,772 viil) 42,024

12. o808 Deed

ogmgo - 12.1

1. (1) 1,2,4,8 @) 1,3,a,3a @y 1,7,x,y,7x, 7y, Xy, 7xXy
(iv) 1,2, m, m%, 2m, 2m> v 1,5 i) 1,2,x,2x
(vi)) 1,2,3,6,x,Yy, 2%, 3%, 2y, 3y, 6X, 6y, Xy, 2Xy, 3Xy, 6Xy

2.1 5x(x-5y) (i) 3a3a—-2x) (i) 7p(p+7q)
iv) 12a°b(3 —5¢) (v) 3abe(a +2b + 3c)

vi) p(dp + 5q — 6¢°) (Vi) t(u+ at)

3. () 3x—4b)(a—2y)
(i) (x> +5) (x+2) (iii) (m+4)(m-n)
(iv) (a° — b) (a — b?) » (-1 (pq-r1)

Boorre (H3hdo 08 add Sodbd 2022-23

_'_



320
Excercise - 12.2
1. () (a+5)* ) (/—8) (iii) (6x +8y)> (v) (5x—3y)’
(V) (5m-4n)* ) Ox-1lyy’ i) (x—y) (viii) (7 +2m’)’
2. () (x+6)(x—6) (i) (7x+5y)(7x—5y) (i) (m+11)(m—11)

(iv) (9 + 8x) (9 — 8X)(V) (xy+8)(xy—8)  (vi) 6(x+3)(x—3)
(i) (x+9) (x =9)  (vii))2x(1 +4x%) (1 +2x) (1 -2x)
() x*(9x+ 11) (9x— 11) ® (P-q+D(P-q-1)
(x1) 4xy
3. (i) x(x+m) () 7(y*+52%) (i) 3x*(x*+2xy+32)
vi) (x—a) (x=b) (v) Ba+4b)(x—2y)v) (m+1)(n+1)
(vii) (b + 2¢) (6a - b) Vi) (pq-r)(p-1) (%) (y+2)(x-5)
4. () C+y)(x+y) (x—y) ()@ +b*>+c*+2be)(a+b+c)(a—b—c)

(iii) (1+m —n)(1 - m+n) i) (7x+%)(7x—§j

V) (*-y?) () (5a-b)(5b-a)

5. () (@a+6)(atd) (i) x+6)(x+3) @) (p-7)(p-3)
(V) (x—=8)(x+4)

Exercise - 12.3

1. () 8a (i) %x (i) 9a’b’c? (iv) éyzz
v) —6/°m

2. () 3x=2 () 5a%—7b> (i) x(5x-3) (v) 1P -31+4)
(v) Sabe(a—b +¢) (vi) (297 +3pq — pY) (vii) g (abc + 2bc)
. . .17 27

3. () 7x-9 (i) 12x (iif) ?ab (iv) T(m+n)

V) 4(x>+7x+10) (i) (a+1)(a+2)

4. (i) x+4 i) x -2 (i) p+4 (iv) Sa(a-—75)
(v) 10m(p—q) (Vi) 4z(4z+3)
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ogrsdo - 12.2
1. G) (a+5)? (i) (/- 8)* (iii) (6x+8y)? (v) (5x-—3y)’
V) (Gm-4n)> (i) Ox-1ly)* (i) (x-y)’ (viii) (7+2m?’

2. () (x+6)(x—6) (i) (7x+5y)(7x—75y) (i) (m+11)(m—11)
(iv) (9 +8x) (9 = 8x)(V) (xy+38)(xy—8) (vi) 6(x+3)(x—3)
(i) (x+9)(x=9)  (vii)) 2x(1 +4x%) (1 +2x) (1 - 2x)

(ix) x*(9x + 11) (9x — 11) ® (p-q+r)(p—q-1)
(xi) 4xy

3. (i) x(/x+m) () 7(y*+525) (i) 3x3(x>+2xy+32)

(vi) (x—a) (x=b) (v) (3a+4b)(x-2y) (vi) (m+1)(n+1)

(vii) (b + 2¢) (6a - b) i) (pg - -1) @) (y+2)(x-5)
4.6 CHy)(x+y)(x-y) (i) (a®+b*+c’+2bc)(a+b+c)(a-b-c)

4 4

(iii) (1+m—n)(1-m+n) @iv) (7x+§j(7x—§j

O -y)* (i) (5a=b)(5b—a)
5.0 (@t6)(a+d) (i) x+6)(x+3) @) (p-7)(p-3)

(V) (x — 8) (x + 4) 6. 0,12

ogrsdo - 12.3

1. () 8a’ (ii) %x (i) 9a’b’c? (iv) %yzz
(v) —6/’m

2. () 3x=2 () 5a°— 76> (i) x(5x—3) (v) 1P -31+4)

(v) 5abc(a—b +c¢) (Vi) (2¢° + 3pq —p?) (vii) g (abe + 2bc)
. y 17 27
3. (@) 7x-9 (i) 12x (i) —-ab (iv) T(m +n)

(v) 4(x>+7x +10) (Vi) (a+1)(a+2)

4, (i) x+4 () x—2 (i) p+4 @iv) Sa(a-—15)
(v) 10m(p—q) (vi) 4z(4z+3)
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Exercise - 12.4

() 3(x—9)=3x-27

(i) 2x +3x = 5x

V) 4p+3p+2p+p-9p=p
(Vi) (3x)*+4x+7=9x>+4x+7
(i) (2a+3)>=4a’+12a+9
x) (@) 9-21+12=0
xi) (x—4)’=x>—8x+16
(xiii) (3a+4b) (a —b) = 3a® + ab — 4b°
xv) (x—4)(x—2)=x> —6x+8

. 1
(xvi) (2x°+1) + 2x° = 1+2—x3

(xix) (3x+5) + 3= x+§

() x(3x+2)=3x>+2x
(v) 2x+x+3x=6x
(vi) 3x x 2y =6xy

(vili) (2x)% + 5x = 4x> + 5x

(b)9+15+6=30 (c) 9-15=-6

i) (x+7)°=x>+14x+49
xiv) (x+4)(x+2)=x>+6x+8

(xvi) 5%° £ 5% =1

(i) (X +2) 2 3x= 1+

3. G) 5

4. (1) 3sq.units (i) 9sq.units

3x
13. Visualising3-Din2-D
Exercise - 13.1
) 9 (i) 20 @iv) 14

(1) 16sq.units (iv) 14 sq.units

Exercise -13.2

1. F V E V+F=E+2
5 6 9 Satisfied
7 10 15 s
8 12 18 s
6 6 10 ,
5 5 8 ,
8 12 18 ,
8 6 12 s
6 8 12 )
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1) 3(x—-9)=3x-27
(i) 2x +3x=5x

(v) 4p+3p+2p+p-9p=p

(Vi) (3x)*+4x+7=9x>+4x+7

(x) (2a+3)’=4a’+12a+9
x) (a) 9-21+12=0
xi) (x—4)°=x>-8x+16

wgrsdo - 12.4

() x(3x+2)=3x>+2x
(i) 2x+x+3x=6x
(vi) 3x x 2y =6xy

(viii) (2x)% + 5x = 4x> + 5x

(b) 9+15+6=30 (c) 9-15=-6

(xi)) (x+7)>=x>+14x + 49

(xi) (3a+4b)(a—b)=3a>+ab—4b> (xiv) (x+4)(x+2)=x"+6x+8

(xv) (X—4)(X—2):X2—6X+8

1
(xvi) 2x>+1) = 2x° = 1+—
2x

(xix) (3x+5) + 3=x+§—

xvi) 5x° 2 5x°=1

2
eee + . — 1+_
(xvii)) (3x+2) +3x i
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13. (@08ch ShHe Syvdaborr Sre

ogrsdo - 13.1
3. 4) 5 @) 9 (@) 20 @) 14
4. (1) 3 S.c5een (i) 98.coedeny (i) 16S.coredén  (1v) 14 <5 cboedén
oggdo - 13.2
1. F A% E V+F=E+2
5 6 9 JBFHB
7 10 15 Slefenita)
8 12 18 )
6 6 10 ),
5 5 8 ),
8 12 18 .
8 6 12 ’
6 8 12 ’
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2. All cubes are square prisms, but converse is not true 3. Does notexist 4. Yes

5. F=20, V=6, E=12, V+F-E=2 6. No
7. \Y E
8 12
5 8
6 9
8. (1)Hexagonal pyramid @)  Cuboid (if)Pentagonal pyramid
(iv) Cylinder (v)  Cube (vi)Hexagonal pyramid

(vii) Trapezoid
9. i) a,b,c,d,e (i) (a) Tetrahedran (b) sphere
(c) Cube/cuboid (d) sphere
(e) Cubeisaregular polyhedron where cuboid is not.
(f) Cube, Cuboid (2) Square Pyramid
(i) (a) Octogonal Prism (b) hexagonal prism
(c) triangular prism (d)Pentagonal pyramid

14. Surface Areas and Volumes

Exercise - 14.1
1. A 2. 10cm 3. 9m’

Exercise - 14.2

1. () 112996m® (i) 70m’ (i) 22.5m’
2. () 13.92m’, 13920 liters. (i) 5.2m>, 5200 liters
(iii) 36.792 m>, 36792 liters.

7
3. Volume decreases by = times.

8
4. (1) 262.144cm® (i) 2.197m’ (i) 4.096m’
5. 6400 6. 1096 cm® 7. 110cm’
8. 90 9. 27 10. 6cm.
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2. o) JgoTren SEBIPSS égs@,

=8 DHBgDho &0 . 3. GOED 4. 05

5. F=20, V=6, E=12, V+F-E=2 6. =%
7. \% E
8 12
5 8
6 9
8. (i) s (ii) Bgoso (i) Dosahe HENDE
(iv) w0 (V) Booiso (Vi) sy HBDE
(vil) Bderand
9. 1) a,b,c,d e (i) (a) Seeyd (b) Agsw
(c) oo/ Bio (d) R

(€) Do o8 B Hosin, 20 Smsin E s Hosin S,

() o, B
(i) (a) exede HeBw
(C) (Behersed HEHES

(9) Ssdye Hessm

(b) SEersd Higssw
(d) B0 2perses s

14. 6308w JTegtnen HOH HSBOETeaD

ogrsdo - 14.1
I. A 2. 10 20.. 3. 93.5.
4, .72

ogrsdo - 14.2

1. (i) 112.996 %.8. (i) 70 %o.5v.
2. @) 13.925.8, 13920 besp
(iii) 36.792 0.8, , 36792 ety

3. @ 2{3):653626?890126 Hod Srpo
8

(i) 22.5 5.8,
(i) 5.2%0.8., 5200 bessy

4. () 262.144 .20.8. (i) 2.197 fo.8o. (i)  4.096 .5v.
5. 6400 6. 1096 w208, 7. 110 %.20.5.
8. 90 9. 27 10. 6 0.8,
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15. Playing with Numbers

Exercise - 15.1

1. Divisibleby?2 1200, 836, 780, 4820, 48630

Divisible by 5 1200, 535, 780, 3005, 4820, 48630

Divisibleby 10 1200, 780, 4820, 48630

We observed that, if a number is divisible 10, is also divisible by 2 and 5 also.
2. (a),(b),(c),(e) aredivisibleby?2
3. (a),(b),(c)(d) aredivisibleby5

4. (a),(b),(d),(e) aredivisibleby 10

5. (@6 (b) 8

(c) 6 (d)12 (e) 8
6. 10, 20, 30, 40, 50, 60, ........ 7. 6

Exercise - 15.2

I. A=2 or5or8 2. A=8
3. 90, 180, 270, 360, 450 etc.
4. 0to9. We observed that divisibility of 2 does not depends upon other than unit’s digit.
5. 0or5 6. 4 7. 7 8. 0

Exercise - 15.3

1. (a), (d) are divisible by 6

(a), (b), (c), (d) are divisible by 4

(a), (¢), (d) are divisible by 8

(a), (b), (c), (d) are divisible by 7

5. (a), (b), (c), (d), (e), (h), (i), (j) are divisible by 11

> Y N

.‘-"\

Allmultiples of 8 are multiples of 4
7. A=1,B=9, A+B=10
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15. éospée:@ eHdomro

ogrsdo - 15.1

1. 2% 3 grhodetosd 1200, 836, 780, 4820, 48630
'5' 3 grAodedd 1200, 535, 780, 3005, 4820, 48630
"10' 3 grAoeH30 1200, 780, 4820, 48630

2.8 Kogyg '10' & grRod@8S ©b '2' 8% HHock 'S &% Erre grRoHREIKR (R0,

2. (a),(b), (c), (€) e 23 erRoeEEaD.
3. (a),(b),(c)(d) e 53 erRoSaisron.
4. (a),(b),(d),(e) e 10 3 erAoSEEa®.
5. (a) 6 (b) 8
© 6 @ 12 (e)8
6. 10, 20, 30, 40, 50, 60, ....... 7.6
wgrsdo - 15.2
. A=2 & 5w 8 2. A=8

3. 90, 180, 270, 360, 450 [o&BHID

4. 0508 9. 2 Gwg) gredodhze Aahso ede @5?60?.3 &) ADS 3(;26&6»@?.3 SEHEL @
(S8 oTm.

5. 08 5 6. 4 7.7 8.0

ogsdo - 15.3

1. (a), (d)en 6 3 grhoHet

2. (a), (b), (¢), (d) &» 43 grACHRES

3. (a), (), (d) & 83 grRoBe

4. (a), (b), (), (d) e 7 3 erRoBe®

5. (), (b), (c), (), (), (h), (), () e» 11 B grhoHets
6. 8 G, rodeimo) 4 Gng) Hdukoe

7. A=1,B=9, A+B=10
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Exercise - 15.4
1. divisible by 45
2. divisible by 81
3. divisible by 36 and by all its factors
4. divisible by 42 and by all its factors
5. divisible by 11 and 7 and also 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=2996
(e) A=4,B=1
2. (a) A=5 (b) A=8 (c) A=9
3. @ D=5,E=0,F=1
4. (aK=6,L=2 (b) M=5,N=0
5. A=8,B=7,C=6
Exercise - 15.6
1. 1050
2. 620
3. 216
4. n’-n= n(n2 —1)=(n-1)n(n+ 1) product of three consecutive numbers.
5. Sum of n consecutive odd number is w =n(2x—1) multiple of ‘n’.
6. (1" +4y+ @M -3 is divisible by 5.
7. 1+2+3+4+5+6=21
8. 12000
9. 3050

10. 166833-18 = 166815.
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ozrsdo - 15.4
1. 453 grhodotd
2. 81 3 grAoHtH
3. 36 508050 o SEET0ESND PN
4. 42 5805 wrd SeEEr0E5NT gPA0HDEKD.
5. 11,7 oF &8s o oaouzﬁwé ePROHERD.
6. 5,7 oF $Bd T oRed FROSHED.
7. Botd boggen b & Imwdo 6 3 grRoH.
8. Both Doggen B TG P50 3 3 grhodatl.
9. 2,4 BoBoBT grhHacbn.
10. 4, 8 BoBoBT grAHHl.
11. A=3,B=2
ogsdo - 15.5
1. (a A=9 (b)B=5 (c) A=3 (d) A=6,3n80=2996
(e) A=4,B=1
2. (a) A=5 (b) A=8 () A=9
3. @ D=5E=0,F=1
4. (@)K=6,L=2 (b) M=5,N=0
5. A=8§,B=7,C=6
ogsdo - 15.6
1. 1050
2. 620
3. 216
4. n’—n= n(n2 — D =m-Dn(n+ 1) SwtdH 55 Soage oxo
5. 'n' $ Bdogge Iwo w =n(2n—1)‘n* Gws) rHedesio.
6. (1'1+4y+ 2" =31 5 3 eraoses.
7. 1+2+3+4+5+6=21
8. 12,000
9. 3050

10. 166833-18 = 166815.
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SYLLABUS

Number System (50 hrs)|| ( Rational Numbers o
« Properties of rational numbers. (including identities).

« Using general form of expression to describe properties.
(i) Square numbers, Appreciation of properties.
cube numbers, Square . Representation of rational numbers on the number line
roots, Cubes, Cube . Between any two rational numbers there lies another
roots. rational number (Making children see that if we take two
rational numbers then unlike for whole numbers, in this
case you can keep finding more and more numbers that
lie between them.)
. Representation of rational numbers as decimal and vice
versa (denominators other than 10, 100, ....)
« Consolidation of operations on rational numbers.
« Word problems on rational numbers (all operations)

(i) Rational Numbers

(iii) Playing with numbers

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

o Square numbers and square roots.

« Square roots using factor method and division method
for numbers containing. no more than 4 digits and b) no
more than 2 decimal places.

. Pythagorean triplets and verification of Pythagoras
theorem

« Cube numbers and cube roots (only factor method for
numbers containing at most 3 digits).

. Estimating square roots and cube roots. Learning the
process of moving nearer to the required number.

« Uses of brackets

« Simplification of brackets using BODMAS rule.

(iii) Playing with numbers
« Writing and understanding a 2 and 3 digit number in
generalized form (100a + 10b +c) where a, b, ¢ can be
only digits (0-9) and engaging with various puzzles
concerning this. (Like finding the missing numerals
represented by alphabets in problems involving any of
the four operations)
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« Number puzzles and games

« Understanding the logic behind the divisibility tests of
2,3,4,5,6,7,8,9,and 11 for a two or three digit number

expressed in the general form.

(i) Linear Equations in one variable

. Solving linear equations in one variable in contextual

Algebra) (20 hrs) problems involving multiplication and division

(i) Linear Equations in

one variable . Word problems

(ii) Exponents & Powers || (i) Exponents and Powers
(iii) Algebraic
Expressions

« Standard form of the numbers

* Integers as exponents.

(iv) Factorisation .
. Laws of exponents with integral powers

(iii) Algebraic Expressions

. Multiplication algebraic exp. (Coefficient should be
integers)

« Some common errors (€.g. 2 +X #2X, 7Xx+y # 7Xy)

. Identities (a + b)® = a® + 2ab + b%, a> —b* = (a — b)
(a+Db)

. Geometric verification of identities

(iv) Factorisation
« Factorisation by taking out common factor.
. Factorisation by grouping the terms.
. Factorisation by using identities.
. Factors of the form (x +a) (x + a)

« Division of algebraic expressions
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Arithmetic (20 hrs)

() Comparing
Quantities using
proportion

(i) Direct and Inverse
proportion

@

Comparing Quantities using proportion

Compound ratio - Word problems.

Problems involving applications on percentages, profit &
loss, overhead expenses, Discount, tax. (Multiple
transactions)

Difference between simple and compound interest
(compounded yearly up to 3 years or half-yearly up to 3
steps only), Arriving at the formula for compound interest
through patterns and using it for simple problems.

(i)

Direct and Inverse proportion

Direct variation - Simple and direct word problems.
Inverse variation -Simple and direct word problems.
Mixed problems on direct, inverse variation

Time & work problems- Simple and direct word problems
Time & distance: Simple and direct word problems

Geometry (40 hrs)

(i) Construction of
Quadrilaterals

(ii) Representing
3-Din 2D

(iii) Exploring
Geometrical Figures

@

Construction of Quadrilaterals

Review of quadrilaterals and their properties.
Construction of quadrilaterals, given with

(i) Four sides and one angle

(i) Four sides and one diagonal

(iiiy Two adjacent sides, three angles

(iv) Three sides and two diagonals.

(v) Three sides and two angles in between them are given
Construction of special types of quadrilaterals with two
diagonals.

Exploring Geometrical Figures

Congruent figures

Similar figures

Symmetry in geometrical figures w.r.t. to triangles,
quadrilaterals and circles.

Representing 3-D in 2D

Identify and Match pictures with objects [more
complicated e.g. nested, joint 2-D and 3-D shapes (not
more than 2)].

Drawing 2-D representation of 3-D objects (Continued
and extended) with isometric sketches.
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. Counting vertices, edges & faces & verifying Euler’s
relation for 3-D figures with flat faces (cubes, cuboids,

tetrahedrons, prisms and pyramids)

(i) Area of Plane Figures

Mensuration (15 hrs)
. Areaofatriangle using Heron’s formula (without proof)
(i) AreaofPlane and its application in finding the area of a quadrilateral.
Figures * Areaofatrapezium
(ii) Surface areas * Areaof the quadrilateral and other polygons.
i RTTi  Areaof'the circle & circular paths.

(ii) Surface areas and Volumes
 Surface area of a cube, cuboid

+ Concept of volume, measurement of volume using a basic
unit, volume of a cube, cuboid

* Volume and capacity.

Data handling (15 hrs) Frequency Distribution Tables and Graphs
Frequency Distribution « Revision of Mean, Median and Mode of ungrouped data.
Tables and Graphs « Determination of mean by deviation method.

* Scope and necessity of grouped data.

« Preparation of frequency distribution tables

« Cumulative frequency distribution tables

. Frequency graphs (histogram, frequency polygon,
frequency curve, cumulative frequency curves)

_ Free Distribution by T.S. Government 2022-23 _



. o, Bguso, SEryd, Dy, BB FIEFS T

o) %Ugle», ©0hen, Swgro 880, chred @f’&)é@éa
DBSHe).

@8 (15 fotoen)

(i) I Here
STgwen

(i) SHofe Seregtoen
SoBso
HBSreadnen (Fodo-
5§;’.,»:60)

)

Jhde Hére FTegtoen

(Bebes FrergB TPTR K@i B SEte SeregEnid
BRofPK0er B @B3chcm.

B0 ST

&0 HOAD 5?})‘4})@@ 635080 JTergen.

QB ST°ogW, HTIEY erdow JTPegW

(ii)

JDde Feroginen DOD ¥ DBETeaSvey (oo-
5?»‘{;;260)

D05058m HodAsD 525»&»26;6»3 60080 JePegEnen
PORHBETELD — GPHD, (FPHWE HOBTEHNS® $5H
e E2eniHed

05008 measin DB ﬁ%ag,gém

B0l M (15 Howen)

ey Dgpesd éééw
Bk (Pden

3‘@@265 Qapeed é@éw o0k (rehen

S08 SEPoTINIB @oBHBE Hogigadn, DogigrIEw,
aPSTOEEIWO BB

e—saéééaé BFP0BHE DBOD o“xg@@'s Cleltalk ARt
BP0t

ééé@é B@0d5n FE) HOG, @éé?gééoéa IByoed.
i)"g@éeg Qs é@éo;ﬁa BB T 50
3)"23?@265 Qaresd K)@é@é} Ko 5"@@335026) B0e BSined

50 Sleren (D DI, FEDHTy aF0LHe, HE,
5,85 SES0en) Ao

(iii)

Boorre (H3bdo 0 add Sodd 2022-23



Academic Standards

Academic standards are clear statements about whatstudents must knowand be able to do. The following

are categories on the basis of which we lay down academic standards

Problem Solving

Using concepts and procedures to solve mathematical problems

(a)Kinds of problems: Problems can take various forms- puzzles, word problems, pictorial problems,
procedural problems, reading data, tables, graphs etc.

(b) Problem Solving

o Reads problems

« Identifies all pieces of information/data

o Separates relevant pieces of information

o Understanding what concept is involved

« Recalling of (synthesis of) concerned procedures, formulae etc.

o Selection of procedure

o Solving the problem

o Verification of answers of raiders, problem based theorems.

(c) Complexity:

The complexity of a problem is dependent on

o Making connections( as defined in the connections section)

o Number of steps

o Number of operations

o Contextunraveling

o Nature of procedures

Reasoning Proof

« Reasoning between various steps (involved invariably conjuncture).

o Understanding and making mathematical generalizations and conjectures

o Understands and justifies procedures

o Examining logical arguments.

o Understanding the notion of proof

o Uses inductive and deductive logic

o Testing mathematical conjectures

Communication

o Writing and reading, expressing mathematical notations (verbal and symbolic forms)
Ex:3+4=7, 3<5, n;tn,= nytn; Sum of angles in a triangle = 180°

« Creating mathematical expressions

o Explaining mathematical ideas in her own words like- a square is closed figure having
four equal sides and all equal angles

« Explaining mathematical procedures like adding two digit numbers involves first adding the digits in
the units place and then adding the digits at the tens place/ keeping in mind carry over.

o Explaining mathematical logic

Connections

o Connecting concepts within a mathematical domain- for example relating adding to multiplication,
parts of a whole to a ratio, to division. Patterns and symmetry, measurements and space

o Making connections with daily life

o Connecting mathematics to different subjects

o Connecting concepts of different mathematical domains like data handling and arithmetic or arithmetic
and space

« Connecting concepts to multiple procedures

Visualization & Representation

o Interprets and reads data in a table, number line, pictograph, bar graph, 2-D figures, 3-D figures,
pictures

« Making tables, number line, pictograph, bar graph, pictures.

o Mathematical symbols and figures.
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LEARNING OUTCOMES
MATHEMATICS CLASS 8

The learner....

® Generalizes properties of addition, subtraction, multiplication and
division of rational numbers through patterns.
@ Finds desired number of rational numbers in between any two
given rational numbers. ~
® Proves divisibility of 2,3,4,5,6,9 and 11 by using algebraic
methods and solves puzzles/ daily life probl &
® Solves problems using exponential laws i e.
® Finds squares, cubes, square roots and cu&oo S using
different methods.
@ Applies concept of percent in profit-loss, discount,
VAT, simple interest, compound interest. And also solves
problems involving ratios, direct and indirect
@ Solves daily life prob i
identities. Also solves problems in
in one variable. - ‘
® Identifies similar figures. Cz culates the rat
correspondln parts.
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