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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)



5,08

g DogerdE o (R.2.9%. 2011) & ZrDodS I BFEYE’ (HEEHFI0
“Foeost 8)c5°§6(§e> o580, rbEee 20He #DE0 (Ve BEDB08%) Ln8HB sowed. HAEIIDEsONT
Q0 Tog (800 @ @°G°§o=o'°e>6£263° Qg6 B0 AFoNODTPE. DWegErEy) €30
(8.8.5. 2009) @sdo 14 Koo HADKNDHEEH Féos® T0s (K8 8)0339 o) 3(;0»@@38
RTBoDS FHegein, (Bl SO SPomrod Wrdid. ©otbdy 8aH JTeyerds
560 (2005) 00w T°Y QrgdeaedE S0 2011 eTrBore FT0T°en @3%’33%650 ©33380.

20068° OR.2.9.68.8. FHHINS PBHS DHE) DO IR.2.5.98.8., Bworre
(08050 @oFPEAS [$3080) 2011 P8RS DH6)S° KBS0 @0l Foho W Ter Ho HYLDD
FBTe 508 Krdo B0 WX ©oTR (DRRNOTEOD. & SPBROMTR aPEEPe DB SBKE Kde
@:5035a°R) Svagorr KedBos® éoéﬁfﬁiﬁ)éom So808 @gzﬁxﬁg@ Bohibo Trer wggo. AFToTED
2025 EBHS) K RlalgS) eP&EH B O‘°§ Cﬁp)éo)@@% @MDesorn” Soted HBA
D TFoS® P HHE vo Tawed.

a8 B¥o ¥ 200 Brdde B a0 BwE) ©IJoen HOA &seoFeD
B8 B3 [BHezeidd %”oégoé?so Qarggd o0k ﬁmgsoés 600, BODHY PRI Lo BBt
FEFITOD O BBB DR GDTPA0D B SOT08" Huaborr SEETS DergHotd
SOSPHTDEO 5dB0.

KBS Quegesd8 (Deedorr St e ol (@PEE, (@S i ok BoKd
5(;0))68, %Qlé W0 TP STREHE Sotnod. 20858 ﬁ(;o:aés 1Nedes t%@bt;fgoﬁwe:o &S
B8NS KD @béé ($ear@E &3 Eﬁe)éoxé‘s Claiforstilel 22 3)63"?36(8@) (PEDE, @%;63)3%’826&6.6 Gost
SR KBS e OIS, DITrre HB0E DYIHEHE T8 SGEed.

@%63)3%5?6&6.6 B85S oD Qozerdso R STPEIE, (FPHDE KdS eoen HBAW
FrEdESee o) edYLes DO BPPID @f’r;%?gé B0, 3"6?3@(_“\3%0 abéeg@ea"@é
STPBOTP (T°0H&08. S0 Hdseen B BB @@5@@5?\) mﬁﬂéﬁ;w FOROSIORS) gigegom
KEBoDS Board w6 ErRrobonlion. e, P S8 1o HB0DeS® FEITE,
$8)05TeA8 b Hre @bég?émﬁbé 3)6"?36‘3@263 @'Sé“)%s"oé; Degore Gamow.

(P30T DS o) DBV 58 0N 85 SBNB 1dE0, Voisid B BoEHS KBS
8855088 Er8S KBS (PE0gos’8 (HRB0T 95 SEKS KBTI’ a8 8 Hodb.

FEFHHEO 1o Ko PEITIS SNt08 wiTTelh BERS (HEHER
L0835 3°G°§o€°e>e56 36{)33&26 ®OTO BPBOTP Smeg%)en gl @@oé&&g Efenstiyelelal
AT To1=Y) ‘é)é{)& BoHod&’ Hobdn ‘5:0& (080l H$08 Do Ky zﬁxéegé's 36&&3655033.
HES® &% D050, (HADoN0SE SO BehEo sotraw. é@°q5°§c551>c‘§> SoBw g)afgt%))en HA
S00tH FPHONS DTS SWODHBDIPTD. GIPEToine) ©BIEDEOEITE So(B5 DPBSHHT#O.

(vii) Boorre (Hehdo 0T e Hodd 2022-23



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
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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 1

Rational Numbers

1.0 Introduction

Salma wants to buy three pens at five rupees each. Her friend
Satheesh wants to buy two similar pens. So they go to a
wholesale shop. The shopkeeper says that a packet of five
pens costs ¥ 22. How much does each pen cost? We can

easily calculate the cost of each pento be ¥ % . Is there any

natural number to represent this cost? Is there any whole
number or integer to represent this? This number can not be
represented by a whole number. We need a fractional number
to represent this quantity.

Consider one more example.

Observe the following various readings of temperature recorded on a particular day in Simla.

Timings 10.00 a.m. | 12.00 Noon | 3.00 p.m. | 7.00 p.m. | 10.00 p.m.
Temperature 11°C 14 °C 17 °C 10 °C 5°C
In each case what is the change in temperature per hour?
) ) 14°C-11°C 3,
Case | Morning hours : change in temperature per hour= ——— = 5 C/hrs.
(10.00 A.M. - 12.00 Noon)
. 17°C-14°C o
Casell Afternoon hours: change in temperature per houer = 1"C/hrs.
(12.00 Noon - 3.00 P.M.)
) ) 10°c-17°Cc -7,
Case I1I Evening hours : change in temperature per hour = a1 "2 C/hrs.
(3.00 PM. - 7.00 P.M.)
. ) 5°C-10°C -5,
CaseIV  Night hours : change in temperature per hour = 3 3 Clhrs.
(7.00 P.M. - 10.00 P.M.)
: 0 0 —7 0 = 0
In the above cases we come across numbers like 5 C,1°C, e C, ER C.
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_ 4 Rational Numbers

3 -7 =5
The numbers used in these temperature are 5 1, T , T . What can be call these

numbers? These numbers include both positive and negative fractional numbers and can be
: p . .
written as ; , where ¢ # o0 and p can be positive or negative.

Let us see some more such numbers.
3 7 =10 3 2013

Z’ 5) 7’ __2, m, .................

: : P :
The numbers which are expressed in the form of ; , where p and ¢ are integers and g # o, are

called ‘Rational Numbers’ and the set of all rational numbers is denoted by ‘Q’. These are also
called Quotient numbers.

Observe the following
. 5 10 15
We can express any natural number in ; , form, forex. 5 as 7 OF 5 OF T
o 0 0 0

Similarly we can also express the whole number 0 as T Or 5 Org e

. P -3 -6
We can also express an integer in ; form, for ex. -3 as TS

, 15 0 —6 _ .

That is all the above ; forms 303 and - are rational numbers. So all integers are also

included in rational numbers. From the above observation we can conclude that all natural numbers,

all whole numbers and all integers are rational numbers.
¢ | Do This

1 -33 4
Consider the following collection of numbers 1, 5 -2, 0.5, 45, T, 0, 7,

20, -5, 19° 0.125. Write these numbers under the appropriate category.

[A number can be written in more than one collection]
(1)  Natural numbers
(i)  Whole numbers
(i) Integers

(iv)  Rational numbers

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

Is every natural number, whole number and integer a rational number ?
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_ 6 Rational Numbers

Try These

5
1.  Hamidsays 3 is a rational number and 5 is only a natural number.

Sakshi says both are rational numbers. Who do you agree with?
2. Givean example to satisfy the following statements.
(1)  Allnatural numbers are whole numbers but all whole numbers need
not be natural numbers.
(i)  Allwhole numbers are integers but all integers are not whole numbers.

(ii1))  Allintegers are rational numbers but all rational numbers need not be
integers.

We have already learnt basic operations on rational numbers in earlier classes. Let us explore

some properties of operations on rational numbers.
1.1 Operations on Rational numbers

We have already discussed addition and subtraction of Rational numbers in 7th class. Let us

recall them by doing the following problems.

Solve
9 (-13 3 .2
i A 3 12+4=
O 7o ( 8 ) W 5T
Lo T (—_9j oo (Lj
W 76 20 ™ 72
. o : -7 1 3
\%) Find the additive inverse of the following numbers : 10 1

1.1.1 Multiplication of Rational Numbers

Now, we learn how to multiply the rational numbers. In class 7 we have learnt how to multiply
fractional numbers. We follow a similar process for multiplication of rational numbers also.

Consider the rational numbers 5 and 7 . These are also fractional numbers.

) 5
We multiply 3 and 7

2 8 5 _2x5_10 ( Product of numerator j
3.7

3x7 21
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_ 8 Rational Numbers

Now multiply _? X 7

-2x5 -10

3x7 7

We get

Letusd le Sk
et us do one more example 71 75

%
-10 14 _-10x14 M0 28 4
21 25 21x25 5 105 15

05

Or we can do like this also.

gx__33 == __7)(__1
11 45 @ 7770
. —105 18 : 13 100
(i) 72 15 ™ 150" 76

1.1.2 Division of Rational Numbers

Observe the following
e

-9 11
—  X— =

11 -9
Here we notice that the product is ‘1°. If the product of any two rational numbers is ‘1 are called

the multiplicative inverse of each other.
-9

2
Here 5 and CERT]
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_ 10 Rational Numbers
!

: e -3 9 1
Write multiplicative inverse of 7 11, 5 217
In class 7 we have learnt to divide fractional numbers. We follow a similar process for division of

Rational numbers.

3 7
Consider the rational number Z and ﬁ . These are also fractional numbers.

We d 'di 'thl
edevide o with 7.

é;l—éxﬂ Mll' t' ] f_
AT (Multiplicative inverse o 1
_3x11 33 li
4x7 28 28
Let’s do the following examples :
M __S;é—__sxi Ml 1' t' 5 f_
(1) R (Multiplicative inverse o 4)
_—5><4_—_20
9x3 27
6
-12 (2 _—/14 T _£_, )
o1 \F)° %f X 7)) T (Multiplicative inverse of —)
Do this
P 8.2 y D)
0" 573 W 51
—125 50 . Divid =512 - —1024
(it 64 16 (V) Divide Z7mmwith =7

1.2 Properties of Rational numbers

1.2.1 Closure property:

What is closure property?

If the sum of two whole numbers is also a whole number, then, we say that the set of whole

numbers satisfy closure property under addition.
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_ 12 Rational Numbers

(i) Whole numbers and Integers
Letus recall the operations under which the whole numbers and integers are closed. Complete

the following table with necessary arguements and relevant examples.

Numbers Operations
Addition Subtraction Multiplications | Division
Wholenumbers | Closed since Not closed Closed Not closed
a+bisawhole | since 5-7=-2|since — — — |[sinceS +8=
number forany | whichisnot 3 which
two whole awholenumber |- — — isnota whole
numbers a and b number.
example — —
Integers Closed Not closed
Sincea—bisan|— — - since
integer for any
twointegersa |- — — - - -
- - - and b example.
(ii) Rational numbers - Closure Property
(a) Addition:
. ) 2 5
Consider any two rational numbers R € belongs to,
7 8 56 56 The element 3 is in A and it is written
as 3 € A and we read it as 3 belongs
The result % 1s again a rational number to A.
-19 for all
8+ (Tj = Is it a rational number? v fora
Vv is the symbol for all or for every.
22
-t —= Do you getarational number? | If we write ¥V a, b €Q, it means
7 7
) ) ) ) forall a, b of Q
Check this for few more in the following pairs.
3+ > , 0+ l, 7 + 2
7 2 2 7

We observe that the sum of any two rational numbers is again a rational number. Thus we can say
that rational numbers are closed under addition.

Hence (a+b) is a rational number for any two rational numbersaandb, i.e. Va,b € Q; (a+

b) € Q.
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_ 14 Rational Numbers

(b) Subtraction:

5 3

Consider two rational numbers 5 and Z
™ é_g _ (5x4)-(3x9) B 20-27 —_7
M9y 36 T 36 36

-7
Again we got a rational number 36 (since -7, 36 are integers and 36 is not a zero, hence
7 is arational numb
36 \sarationalnum er).

Check this in the following rational numbers also.

1 % — é — ﬂ — I t t 1 b 9

) 3 7 3] = s it a rational number ?
48) 11

(11) 9 ) 18 = Is it arational number?

We find that the difference is also a rational number for any two rational numbers. Thus

rational numbers are closed under subtraction. Hence (a—b) is a rational number for any two
rational number ‘a’ and ‘b’,

iLe.,Vab €Q,(ab)eQ
(c)  Multiplication

Observe the following
3><l=E
2 2
6,1 66 _ -3
5 2 10 5
3 5 2 19
— X — — . —_ X — =
7 2 E— 1 1

We can notice that in all the cases the product of two rational numbers is a rational number.

Try for some more pairs of rational numbers and check whether their product is a rational number
or not . Can you find any two rational numbers whose product is not a rational number?

We find that rational numbers are closed under multiplication. For any two rational numbers a
and b, axb is also rational number. i.e., Va,b € Q,axb eQ
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_ 16 Rational Numbers

(d) Division:

Consider two rational numbers.

27
37 8
Th %*Z— zxﬁ—& hichi tional b
en 37 73 3 7 o1 which is arational number
Check this for two more example.
5 5 2 5 1 5
- =2 ==+ = = —=x— = —
7 7 1 7 2 14
2.6 _ _
3011 B B
.7 3 .17 _ _
13 1 13

From all the above, we observe that when we divide two 5 .
Why 0 s not defined ?

) Do the division 5 +0="?
say that the closure property holds good for rational numbers? or 0)5(?

rational numbers,we get a rational number. Now can we

Let us check the following: 0, 5 are rational numbers and | Can you complete the division?

5 What is the quotient? You may

0 is not defined. Thus collection of Rational numbers Qis | have observed that multiplication
) o of any number with ‘0’, the

not closed with respect to division. product will be 0",

If we exclude zero from Q then the resulting collectionis | Thusdivisionisnotpossible, with

closed under division. ‘0’ as divisor.

Try These
Ifwe exclude zero from the set of integers then is it closed under division?

Do This
Fill the blanks in the table

Closure property under

Numbers
Addition Subtraction | Multiplication|  Division

Natural numbers Yes — _ _
Whole numbers — — — No
Integers — Yes _ _

Rational numbers — — Yes —
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_ 18 Rational Numbers

1.2.2 Commutative Property [ The commutative property states )
that the change in the order of two

Let us recall the commutative property with different numbers on binary operation does
not change the result.

at+tb= b+a
axb=bxa

Complete the following table. here binary operation could be any
one of the four fundamental

operations for both whole numbers and Integers.

operationsi.e., +,—, X, +

(i) Whole numbers

Operation Example Remark

Addition 2, 3 are whole numbers Addition is commutative
2+3=5and3+2=5 inW.
L 2+43=3+2

Subtraction Is 3 -2 equal to 2 -3? Subtraction is not commutative

Multiplication | ------ | ameee-

Division 4+2=2 2+4=7 |  o--eee-
Is 4+2 =2+47?

(i) Integers

Operation Example Remark
Addition --- Addition is commutative
in Integers.
Subtraction 2,3areintegers | ...

2-3)=72,3)-2="
Is2-3)=3)-2=?
Multiplication | ......... | ...

Division | ......... Division is not

Commutative in Integers
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_ 20 Rational Numbers
!

(iii) Rational Numbers
(a) Addition

5 —
Take two rational numbers E’ T and add them
5, (-3) _ 2x5+1x(=3) _ 10-3 7
2 4 4 4 4
-3 5 I1x(=3)+2x5 -3+10 7
and—)+— = (=3) = =—
4 2 4 4

4
S (B35
05 "4 4 2

Did you find any pair of rational numbers whose sum changes when we reverse the order of
numbers ? So, we can say that a +b=Db + a for any two rational numbers a and b.

Thus addition is commutative in the set of rational numbers.

. Va,beQ,atb=b+a

7
(b) Subtraction: Take two rational numbers 3 and 3
2_1_16—21_—_5 dz_g_21—16_i
3.8 24 24 ¢ % T3 24 24
So Z_Z;tz _%
3 8 8 3
Check the following.
5 5
2——=—-279
Is 4 1 !
133 1,
2 s 5 2
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_ 22 Rational Numbers

Thus we can say that subtraction is not commutative in the set of rational numbers.

a—b z b—a forany two rational numbers a and b.
(c) Multiplication: Take two rational numbers 2, 3

-5 -10 -5 -10 -5 -5
Ix—=— . —x2=— 2x— = —x2
7 7 7 7 therefore 2x ; -

2R)-RM):

Check for some more rational numbers .
We can conclude that multiplication is commutative in the set of rational numbers.
Itmeans a xb=D>b xa forany two rational numbers a and b.

ie.VabeQ, axb=bxa

(d) Division

R S U U
3 9 9 3
1 3 2 1
LA O A R R LD SV I
379 T3 4 2 M 9T T g T3
1 2 3 1
7 14 14 7
379 9 73
Thus we can say that division of rational numbers is not commutative in the set of rational
numbers .

Do This

Complete the following table.

Commutative with respect to
Numbers
Addition Subtraction | Multiplication Division
Natural numbers Yes No Yes —
Whole numbers _ —_ S No
Integers —_ _ S
Rationalnumbersy ~ — — — _ — No
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_ 24 Rational Numbers

1.2.3 Associative Property

) The associative property states that

if you have to add three numbers, you
can add the first two numbers and
then add the third or you add the
second and third number in the
beginning and then add the first to
the sum. The result will be the same
ie. 3+2)+5 or 3+(2+5).

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

multiplication & division.

(i) Whole numbers

Complete the table with necessary illustrations and remarks.

Operation Examples with whole numbers Remark

Addition Is2+3+0)=2+3)+07?
2+(3+0)=2+3=5

2+3)+0=5+0=5 B —
=2+3+0)=2+3)+0 —— —
at(bt+tc)=(at+b)+c

for any three whole numbers a, b, ¢

Subtraction 2-3)-2=7? 2-(3-2)="? Subtraction is not
Is 2-3)-2 =2-(3-2)? associative
Multiplicaton . | — — — — — — Multiplication is
—————— associative
Division [s2+(3+5)=(2+3)+5?
2+(3+5)=2+ i 2% 3° ? Division is not associative
(2+3)+5:§+5:§x%:%

2 +(3+5) #(2+3) =5

(i) Integers
Recall associativity for integers under four operations.

Complete the following table with necessary remarks.
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a,b,codat(bt+c)=(a+b)+c

SgSEos0 2-3)-2=? :2-3-2)="? SHe8eto Jrsvo s
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favhai=iete) g 10ESP80 DSPSB0
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_ 26 Rational Numbers

Operation Integers with example Remark
Addition Is2+[(-3)+5]=[2+(-3)]+57?
2+4[(-3)+5]=2+[-3+5]=2+2=14 —
[2+(-3)]+5=[2-3]+5=—-1+5=4

For any three integers a, band ¢

at(b+c)=(a+b)+c

Subtraction Is6-(9-5)=(6-9) -5 7? .
Multiplication Is2x[7x(=3)]=(2x7) x (-3) ? Ay
Division 10 + [2+ (—5)] =[10 + 2]+(—5) ?

10 +[2+(-5)] =10+ %:10[75:_25 o
Now
(102) +(-5) =130 £(=5) =54(-5) :—is _

Thus 10 +[2+(=5)] # [10+2] + (-5)

(iii) Rational numbers

(a) Addition

1
Let us consider three rational numbers =,5, = and verify whether

D .

g+_5+ N2, s, 1] 2 [1041]_4+77 _81
LHS =57 1271 2)] 777 172777 2 14 14
2, )| () [(2#35Y], 137 1 _74+7 _81
RHS. =117 2 7 2 7 2 14 14
LHS. = RHS.
4[] i)
Find 5 773 and > "3 3
Are the two sums equal?

Take some more rational numbers and verify the associativity.
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6-(9-5)=(6-9) — 5 oHHow?

Ao
2x[Tx(=3)] = (2x7) x (=3)
©HB0BIT KOSPLA.

10 + [ 2+ (=5)] = [10 + 2]+ (-5) odsom?

-2 =5
10 +[2+(-5)] =10+ —=10x—=-25] - -

HeaseB0

Evidatselel

RO
10 5
(10 +2) +(-5) = - +=5=5+-5= = =-1

w98 10 +[2+(=5)] # [10+2] + (-5)

(iii) ©5AS Boggen - VS $o

(a) HoBelko
2

1
BT Kt ©BEBDH Boggen FE 5, )
z+ 5+ - z+5 +l
7 ) 7 ) <o JBTreTro.
2. 5+(1j _g+[5+1}_g{10+1}_4+77_81
L.H.S- 7 2 7 2 7

- 81
2 L () _[(2+35)], 137 1 _74+7 _81
RHS. 117 2 7 2 7 2 14 14

14 14
LH.S. = RHS.

1.13.4 1. 3. (4
5 773 PevYelovey) 27 3 Qenden BP0,
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_ 28 Rational Numbers
!

We find rational numbers satisfy associative property under addition.
a+(b+c) = (a+b)+c forany three rational numbers a, b and c.

ire,VabceQ, at(b+tc)=(a+b)+c

(b) Subtraction

-5

Letus take any three rational numbers 27 and Y

Verify whether 5 - B_(_Tsﬂ ) B - ﬂ } (_Tsj

i _LF{—QH_ 1 [3,5]_1J8
2 14 \4)] 2 |4 4] 2 |4
L, =4 3
2 2 2

S EIG )

We find subtraction is not associative in the set of rational numbers. Thatisa-(b-c)#(a-b)-cforany
three rational numbers a, b, c.

(c) Multiplication

Take three fational numbers = —, —
aKe ce rational numoer: 39 77 7
2, (2:8)+(2).
Is 3 3 7 7
2, _2[z]
LHS = 3~ 3 49 | 147
(zxi)XH‘H (_—SJ‘iO
RHS =13 "7 7 21 7 ) " 147
L.H.S=RH.S
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O D Sotd wESHAD Domgen a, b, ¢ 0B a-(b-¢) # (a-b)-c.

() PeeseBo
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— 0805 —QJEGJ &% omro.

)6 -

2
L0708 9EBBD D Qogyen g

L - 2= [ 31 (2] - 2 —
0
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_ 30 Rational Numbers

Check the following.

Find 2><(1X3j and (Zlex:S
2 2
Ist(lx3)=:(2x1jx3?
2 2
. EX(EXZ) (éxész
Fmd3 775 and 377 5

5 (3 7
Is—x(—x—jZ 3.3 17
3 7 5 377 5

We can find in all the above cases L.H.S=R.H.S

Thus multiplication is associative in rational numbers
a x (b x ¢)=(a x b) x c for any three rational numbers a, b, c.

re,Vab,ceQ, ax(bxc)=(axb)xc
(d) Division

2 1
Take any three rational numbers 32 and 7
2 3 1 2.3 1
Is ==+ =|=|=-+=|+=7
3 4 7 3 4 7
T 37407, 3 \4 1) 374 3 21 63

2.3 .1 (2. 4.0 _(8).1_8 7_536
RHS. = (374 77713"3)777\9)7779"1 "

L.H.S. # R.H.S.

Thus a +(b +c¢) # (a + b) + ¢ forany three rational numbers a, b, c.

So, division is not associative in rational numbers.
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1
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L.H.S. # RH.S.

9% a, b, ¢ en eth esdhod Yoage® a +(b +¢) #(a +b) + ¢, o8shan Somges®
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_ 32 Rational Numbers

Do This

Complete the following table

Associative under
Numbers
Addition | Subtraction Multiplication | Division
Natural numbers Yes No | ... | ...
Whole numbers | ..... | ..... |  ..... No
Integers [ ..... No Yesom [N -
Rationalnumbers| ..... | ..... | ... | ...,

1.2.4 The Role of Zero

1
Can you find a number, when it is added to ) gives the same number ) ?

When the number ‘0’ is added to any rational number, the rational number remains the same.
For example
l+0=1and 0+1 =1

2+0=-2 and 0 +(-2)=-2

1 1 1 1
—+0=— - = —
5 2and0+2 5

For this reason we call ‘0’ asan identity element of addition or “additive identity”.
If a represents any rational numberthen a+0=a and 0+a = a

Does the set of natural numbers have additive identity ?

1.2.5 The Role of 1

Fillin the following blanks :
3x[]1=3 and ] x3 =3
-2x[] =-2 and ] x 2=-2
7 7 7 7
g g and “3 3%

What observations have you made in the above multiplications?

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



28 Fohod

(Bod HEBL 378 Babod.

Qoggen Bod BB Haps BEE Tegceho
Hodedo SIS Heazedo s eteilete)
Qa3 K)oaa?gen ©H Silad) — —
@%o?m — — — Spln)
‘f.‘))vgéoaaée» — Silad) ) —
©BBHD ‘éozp?ge:o — — — —

1.2.4 %) (Zero) So¥) F(E

1 1
= 5 D Doggd B0%B POBo = H:o&’ BY)ear?

2 2
2.8 ©S5BDH Soggd ‘0 EOB @ wESHAD Doggst sy Gok.
AT

1+0=1%0am 0+1 =1
2+ 0=-2 HBckw 0 +(=2)=-2

11 11 11 11

A~ + 0= —%6am 0+ — =
T3 3 303
2.8 @S5RD Hoagd D EODT 8 @GBS Hoag Sk08. TS, 0 Kosud SSErodo
©d @otrd.

'a' DB a8 @8SHaS Sogy wawd at+0=a= 0+a
Va3 260&?5}631)8 D08l & Krodon EdADoTP?

1.2.5 ‘1 &%) >

Bots aeds g8 arge HrBoPod.

3x[1=3 Evlalerty C]x3 =3
-2X[] = -2 obokw ] x —2=-2
7 — 7 - 7 7
L« L « — ==
8 8 8 8

D Heesessnos® 89 d H88DowH?

Boorrn (H3hdo 0F ¢dE Hodd 2022-23



_ 34 Rational Numbers

You will find that when you multiply any rational number with ‘1°, you will get the same rational
number as the product.

We say that ‘1°is the multiplicative identity for rational numbers
What is the multiplicative identity for integers and whole numbers?

We often use the identity properties without realizing that we are using them.

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

50
15 3x5 3 5 3 3
_—= =—X—=—Xl=—
50 10x5 10 5 10 10

3
When we write that 10 x1= 0 Here we used the identity property of multiplication.

1.2.6 Existence of Inverse

() Additiveinverse:
3+(-3)=0 and -3+3 =0
S5+5 =0 and  5+(-5)=

2
- t? =0 and +§=0

[—3 +2=0 and ?+[—%] -

Here -3 and 3 are called the additive inverses of each other because on adding them we get
the sum ‘0’ 1.e. the additive identity. Any two numbers whose sum is ‘0’ are called the additive

inverses of each other. In general if a represents any rational number then a+ (-a)=0 and (-
a)+a=0.

Then ¢a’, ‘—a’ are additive inverse of each other.

The additive inverse of O is only O as 0+ 0=0.

(i) Multiplicative inverse:

2
By which rational number 7 is multiplied to get the product 1 ?

7 7 2
x5 =1 and —x—-=1

We can see 57

7
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Fill the boxes below-
2 x =1 and x 2 =1
-5 x =1 and x5 =1
-17 . 1 -17 .
_ 7 _ « — =
19 ~ an 19
1 x ?2 =1
_1 X ? = 1

Think, Discuss and Write

Any two numbers whose product is ‘1’ are called the multiplicative inverses of each other.

1 1 1
For example, 4 x i 1 and 2 x 4=1 therefore the numbers 4 and 7 are the

multiplicative inverses (or the reciprocals ) of each other.
c e e
We say that a rational number 7 is called the reciprocal or the multiplicative inverse of

a ¢

a
. -, - = 1
another rational number 3 if b

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

Write the numbers whose multiplicative inverses are the numbers themselves

Can you find the reciprocal of ‘0’ (zero)? Is there any rational number such that when it is
multiplied by ‘0’ gives ‘1°?

x 0= 1 and 0 x =1

1.3

Distributivity of multiplication over addition

. g X l + 3 — g X l + g X 3
Let us verify whether PR 3 ) 5 4



Bod Ko HrdoSod.

2 x =1 8 x 2 =1
-5 x =1 o8cw x5 =1
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_ 38 Rational Numbers

2 (.32, (2+3)_2, 5_10_1

L'H'S_s 2 4 5 4 5 4 20 2

2 (Yy,2, (3).2,6 _4+6_10_1

R'H'S_s 2) 5 4) 10 20 20 20 2
L.HS=RH.S

2 (L 3 (2 D)L (2)(3

Thus 5°\2 4 5/ 2 54

This property is called the distributive law of multiplication over addition.

Now verify the following. Try these: find using distributivity
2 1 3 2 1y 2 3 7 (-3 7 9
Is = X|=—=|==Xx|=|-=—x|—= R e IR R vy
5 2 4 5 2) 5 4 5 10 5 10
? = ?
What do you observe? Is L.H.S=R.H.S? 2 {2 y 3} N {2 y (_19)}
This property is called the distributive law over subtraction. 16

Take some more rational numbers and verify the distributive
property
For all rational numbers a, band ¢
We can say-
a(b+c) =ab+ac
a(b—c) = ab—ac

Do These

Complete the following table.

Additive properties
Numbers

Closure | Commutative | Associative | Existence | Existence

of Identity | ofInverse

Rational Numbers | Yes i — S S
Integers Yes e — - _
Whole Numbers | — — — - Yes No

Natural Numbers | Yes — - _ _
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a(b+c) =ab+ac

a(b—c) = ab— ac @H&ob.

3 Fohod

(Bob HEED Frdosod.
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_ 40 Rational Numbers

Complete the following table.

Multiplicative properties
Numbers - - - ;
Closure | Commutative | Associative | Existence | Existence
of Identity |of Inverse
Rational Numbers | Yes o e e ——
Integers — Yes i —— &=
Whole Numbers | — — o Yes e
Natural Numbers | — — e Yes
23 -6 -13
Example1. Simpli —+—+[—j +(—j
xample implify 577 5 -
Solution: Rearrange the given fractions keeping like fractions together.
23 (—6) (—13) 2.3 6 13
—4—+|—=|+|—=— | ==+ —-=——
5 7 5 7 5 7 5 7
2 6 3 13 _ N
=373 + 777 (by commutative law of addition)
2-6 3-13
= — +
5 7
) 4,10 _—4_10
57 5 7
_ (AxD-(10x5) 28-50 78
- 35 35 35
Example 2:  Write the additive inverses of each of the following rational numbers.
O @ 5 @ o3 ™
: o 2 2
Solution : ) The additive inverse of 7 80

because

2 (—2) 2-2
7 7 7
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_ 42 Rational Numbers

T e =11 | -11 11
(i1) The additive inverse of — s |5 )%

o T 7 -7 7
(iii) The additive inverse of s —|=—=—
—13 -13/ -13 13

. . —2._(12)__2
(iv) The additive inverse of 3873 3

Example3: Find - X—+——

Soluti 2ty 1.3 _2 1 1,3 3
oluion 59 " 180 94 59 9 4 180
(by the commutative law of addition)
-2 (—_1) [—_1) 3,2
5 9 9 4 180
-1(2 3 23
= —|=+=|+—=
9\5 4) 180
1 8+15j 23 o
= "9l 20 180 (by the distributive law)
ny - (2) + 23 = 23 + 23 = 0 (by the additive inverse law)
9 \20/ 180 180 180
Example 4: Find the product of the reciprocals of _7, T and add the additive inverse of
—4
5 to the product. What is the result?
: 9. 2
Solution : The reciprocal of o sy
Th i lof 28
e reciprocal of o is
2
Product of reciprocals = =2 X ﬁ = —4
9 5 5
1
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_ 44 Rational Numbers

4

—4
The additive inverse of (?) is g

—4 4
Thus the product + the additive inverse Y + 5 = 0 (the additive Inverse property)

Exercise - 1.1

1 Name the property involved in the following examples
8 8 8 3.1 3 1
i —+0===0+— iy 2|=+—-|=2|=|+2|=
A ® (5 2) (sj (2)
3 3 3 e -2 =2
CRESIEE w (Fpa=F-1x(F)
2,1 1.2 b 3.
M 3373753 ™M 57
. 1
(vi) 7a+(-7a) = 0 (vii) xx —=1 (x 20)
x

(x) (2xx)+(2x6)=2x(x+6)
2. Write the additive and the multiplicative inverses of the following.

(i) _? (i) 1 (iii) 0 (iv) g (v) -1

3. Fillinthe blanks

DB w33

(iii) 1 x =0 (iv) -12+(—+gj=(—12+2j+(_)
o 33)- ()

W A—P573)7(372) "\ & —

ool 16

M) == —=7
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(i) (%j ()= [_TUHI_—JJ (ii) %2 t_ =%2

(iii) 1 x =% (iv) —12+(%+gj=(—12+gj+(_)
)

W A—573)71372) "\ —

o Z16 _-l6
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2 -5
4. Multiply — by thereciprocal of —
11 14
2 7 1 4
5. Which properties can be used in computing 5 x| Sx 3 + 3 X | 3x—
6.  Verify the following and write the property used

5 -1 -3 5 -1 -3
St — |t ===+ —+—
(4 2) 2 4 (2 ZJ

3 7 (2 -2
7. Evaluate 3 + 3_+ 5 + 73 ) after rearrangement.

8. Subtract

31 - -4
(1) 4 from 3 (11) 3 from 2 (iii) =7 from 7

-5 -3
9. What number should be added to g soas to get X ?

10. The sum of two rational numbers is 8 If one of the numbers is %5 find the other.

11.  Issubtraction associative in rational numbers? Explain with an example.
12.  Verify that—(—x) =x for
Q) x=- (i x= =2
13.  Write-
(1)  Theset of numbers which do not have an additive identity
(i) The rational number that does not have any reciprocal

@) Thereciprocal of a negative rational number.
1.4 Representation of Rational numbers on Number line

Gayathri drew a number line and labelled some numbers on it.

I I I
1 2 3 4 5 6

What set of numbers are marked on the line?
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_ 48 Rational Numbers

Sujatha said “They are Natural numbers”. Paramesh said “They are rational numbers” Whom
do you agree with?

Which set of numbers are marked on the above line?

Are they whole numbers or rational numbers?

<« | | | | | |
| | | | | |
-5 -4 -3 -2 -1 0 1 2

v

GO ——
N
N——

Which set of numbers are marked on the above line?

Can you find any number between —5 and 3 on the above line?

Can you see any integers between 0 and 1 or —1 and 0 in the above line?

1 3
Numbers in the middle of 0 and 1 is % ; inthemiddleof 1 and2is 1 575 in the middle
1 . . . 1 3
of 0and —1is 5 and in the middle of —1 and -2 is —15 = -5

These above rational numbers can be represented on the number line as follows:

v

|
|
2

A
—_
| W ——

Example S: Identify the rational numbers shownas A and B that are marked on the following
number line.

v

|

- | | | | | | | |
0 1

7

Any rational number can be

. . NPT . h line.
Solution: Here aunit, 0 to 1 is divided into 7 equal parts. A represented on the number line

. . Notice that in a rational number
is representing 3 out of 7 parts. So, A represents

the denominator tells the
é and B represents ; ) number of equal parts in which

the each unit has been divided.
The numerator tells how many’

of these parts are considered.
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!

5
Example 6: Represent g on the number line.

Solution: : l : : |
0

\4

0 | L ——
—_

8
s -
< isaproper fraction, it lies between 0 and 1.

8
So divide the number line between 0 and 1 into 8 equal parts.

5
Then mark 5th part (numerator) 3 counting from 0 is the required rational
ber —.
number ¢

29
Example7: Represent o on the number line.

29

Solution: S
| |

] T
5

v

4
29 5 5 . .
— = 48 =4+ re This lies between 4 and 5 on the number line
Divide the number line between 4 and 5 into 6 (denominator) equal parts.

Mark 5th part (numerator of rational part) counting from 4.
5 29

5
This is the place of the required rational number 4+ s =4 6"

.| Try These
Write the rational number for the points labelled with letters, on the
number line
A B C D E F

S R Q P
o000 oo oo
(i1) =7 2 9 -1 9 —_2 ? 0
4 4

Do This

13
(1)  Represent —5on the number line.
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!

1.5 Rational Number between Two Rational Numbers

Observe the following

The natural numbers between 5 and 1 are 4, 3, 2.

Are there any natural numbers between 1 and 2?

The integers between —4 and 3 are —3,-2,-1,0, 1, 2.

Write the integers between —2 and —1.Did you find any?

We cannot find integers between any two successive integers.

But we can write rational numbers between any two successive integers.
Let us write the rational numbers between 2 and 3.

a+
We know if @ and b are any two rational numbers then (and it is also called the mean

2
. : 243 5 . -
of a and b) is a rational number between them. So > = 5 isa rational number which lies
exactly between 2 and 3.
5 — = —
< = <
Thus 2 5 3. ) 5 3
2
. . 2+; 3 9 1 9
Now the rational number between 2 and = is = £ = —x— = —,
2 2 2 2 4
Thus 2 < 2 < > < | | | |
us 1° 7 3 ] | | |
2 2 2 3
4 2
2+2 7 17
Again the mean of 2, — is 4- 4 - -
4 2 2 8
< 1 1 | S
s L | -
2179 5 3
8 4 2
S 2<1—7< 2 < 2 <3
° § 4 2

In this way we can go on inserting rational numbers between any two numbers. Infact, there are
infinite number of rational numbers between any two given rational numbers.
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Another Method :

5
Can you write hundred rational numbers between 10 and 10 in mean method?
You may feel difficult because of the lengthy process.

Here is another method for you.

We know that —<—<— <2 2
crnowthat = 19>10 " 10 10 10

OU]

5 9
Here we wrote only three rational numbers between 10 and 0"
Bt congider 230 990
ut 1f we consider 10 100 n 10~ 100
Now the rational bers bet =) d ha {
ow the rational numbers between 5 and - are
5 50 51 52 53 89 90 9

< < < <. << =
10 100 100 100 100 100 100 10

&
~ | | | | | |

|

|
5 _50 51 52 53 88 89 9 90
10 100 100 100 100 100 100 10 100

Similarly, when we consider

5 _ 500 9 _%0
10 1000 ™ 10 ~ 1000
5 500 501 502 503 899 900 9
So — = < < < <overeiennns <—<T———="—=
10~ 1000 ~ 1000 ~ 1000 ~ 1000 1000 ~ 1000 10
< —t——+ ——t—+ >
i_SOO 501 502 503 897 898 &899 900 2
10 1000 1000 1000 1000 1000 1000 1000 1000 10

In this way we can go on inserting required number of rational numbers.
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Example8:  Write any five rational numbers between —3 and 0.

Solution: -3 = _E and 0= E SO
_Q —§ —2 —3 —il' bet 3and0
10) 103 10) """"" 5 103 10 1€S between -5 an .

We can take any five of these.

Exercise - 1.2

1. Represent these numbers on the number line.

.9 T
() - (i)~
2. Represent _i’ i’ =2 onthe number line.
13 13 13

5
3. Write five rational numbers which are smaller than g .

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

3

2
5. Find a rational number between § and Z .

[Hint : First write the rational numbers with equal denominators. ]

5

6. Find ten rational numbers between — Z and g

1.6 = Decimal representation of Rational numbers

We know every rational number is in the form of 2 where g = 0and p, g are integers. Let us
q

see how to express a rational number in decimal form.

To convert a rational number into decimal by division method.
25

Consider a rational number E .
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Stepl:  Divide the numerator by the denominator 16 )25 (1
Step2:  Continue the division till the remainder left is less than the divisor. 16
9
Step3: Putadecimal point in the dividend and at the end of the quotient.
16 )25.0 (1.
Step4:  Puta zero on the right of decimal point in the dividend as well as right of 16
the remainder. 70

Divide again just as whole numbers.

Step 5:  Repeat step 4 till either the remainder is zero or requisite

number of decimal places have been obtained : 6j 25.0000 (1.5625

16
90
25
Therefore 6= 1.5625 80
100
17
Consider ? 96
40
5017034 32
15 80
20 80
@ 0

0

17
Therefore 3 =34

e 1138 1om
Ty 10 exXpress 25 255 1259 10

We observe that there are only finite number of digits in the decimal part of these decimal numbers.

in decimal form and write the values.
Such decimals are known as terminating decimals.
Non terminating recurring decimals:

Consider the rational number 5
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!

3)5.000 (1.666

v

By long division method we have

3
5 20
Therefore 5 = 1.666... 18
20
e 5 =z . : o .. 18
We write this as 3" 1.6 the bar on ‘6’ in the decimal part indicates it is TO
recurring. 18
We observe that in the above division the same remainder is repeating itself 2
and the digit 6 in the quotient is repeated.
Consider the rational numb 1
onsider the rational number - R 7 110.00000000(0.14285714
By long division method zo—
28
20
14
60
56
40
35
50
D
10
7
L 0142857142857 30
7 28
2

1 . . . .
e 0.142857 . The bar on decimal part 142857 indicates that these digits are repeating

in the same order.

The above examples are illustrating the representation of rational numbers in the form of non-

terminating recurring decimals or we call them as non-terminating repeating decimals.

1 17 11 20

Try to express 3° %69 and TR decimal form
1_ 17 _ LI 20 _
3 6 9 19
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When we try to express some rational numbers in decimal form by division method, we find that
the division never comes to an end.This is due to the reason that in the division process the
remainder starts repeating after a certain number of steps.In these cases in the quotient a digit or
set of digits repeats in the same order.

For example 0.33333------.= 0.3
0.1275757 5= =0.1275
123.121121121121 --=--===-- = 123121
5.678888----------- = 5.678 etc.

Such decimals are called non-terminating and repeating decimal or non-terminating recurring

decimals.
The set of digits which repeats in non-terminating recurring decimal is called period.
For example
In0.3333 ...... =0.3 the periodis 3
In0.12757575 ....=0.12 75 the period is 75
The number of digits in a period of non-terminating recurring decimal is called periodicity.
For example

In0.3333 ......=0. 3 the periodicity is 1

In0.12757575 ... =0.12 75 the periodicity is 2
The period 0f 0.23143143143....... = periodicity =
The period of 125.6788989 ......... = periodicity =

Think, Discuss and Write

1. Express the following in decimal form.

7 3 23 5 17 22

O 357 7003 67
(i)  Which ofthe above are terminating and which are non-terminating decimals ?
(i)  Write the denominators of above rational numbers as the product of primes.

(iv)  Ifthe denominators of the above simplest rational numbers has no prime divisors
other than 2 and 5 what do you observe?

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




2 b $H09 el w8sdoh Dogyd grissts ‘o’xg&é‘s &200E ErHod® éééé@%éao“gyé) Eudetie!
©@oHe® Q) ABarore Shars 2o DRTH BN KXVOBHE). o8 dHchoos® grrHeos®
Sae0d0 BHars o8 ©o8 Soe Q) ®oSe Jrsro 2.8 (Eoos® DRT° BB 50 KHVOWBHNY).

eTesrsed 0.33333------ =0.3
0.12757575--------- =0.1275
123.121121121121 ~=======-- = 123121
5.678888----—------ = 5.678 IwsBI.

&z B30 ©oB0E) B8N0 B$TP0TELN O VORI,

0805 8N08 Broeos® @Eﬁé?é&éxﬁg Qdogge Hdrsro (e8 (808 He Qoggen ) X598

Dlelhzer)
BTSSR
0.3333 ......= 0.3 3¥) %56 3.
0.12757575 ... = 0.1275 Gty %556 75.
28 0BT 8d08 oo &:oé& ééaé@ésfo ©08® éogpézé) “@X50” @ ©otro.
aTrrdns 0.3 @8 058 1
0.1275 @) 056 2

0.23143143143....... B 96 = 0B e =
125.6788989 ......... BE) o3 = 0B NG =

©8°000, $8y0, Tradhod

l. (8o o Sz Erdod® Toehod.

O 5.7 1003 67
(i) 2 &S DD wosHADy BoTen? D WoBoSA KToTeD?
i) BEBHDH Dogge FPorold (Heed Yogge wgore Tedhod.

(@v) SHEs) 8r508° 6ol D ©BBHD Dogge Foeds 2, 5 &) aBd sBerosen 8%08 &
Do KHoweH?

Boorrn (H3hdo 0F ¢dE Hodd 2022-23




_ 64 Rational Numbers

1.7  Conversion of decimal form into rational form
1.7.1 Converting terminating decimal into rational form
Consider a decimal number 15.75

Find the number of places after the decimal point in the given number. In 15.75 there are 2
decimals places.

1575
100

Therefore 15.75 can be written as . Now

1575 1575+5 3155 63

100 100+5 20=5 4

3
T is the rational form of 15.75.

p
Example9: Express each of the following decimals in the ; form

(1) 0.35 (i) =8.005 (i) 2.104
Solution: (1) Since 0.35 has two places after decimal point. It is written as 0.35 = % .
35 35+5 7
Now, 033 =100 = T00+5 ~ 20
i sns o s
(ifi) 2.104 = 2104  2104+4  526+2 263

1000 1000+4 2502 125
1.7.2 Converting a non-terminating recurring decimal into rational form
Let us discuss the method of conversion by following example.

Example 10: Express each of the following decimals numbers in the rational form.
@ 0.4 (i) 054 (i) 4.7

Solution (i): 04
Let x=04
= x=0444 . - (1)

Here the periodicity of the decimal is one.
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35 35+5 7
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1000 1000+5 200

2104  2104+4  526+2 263
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[~ [~
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(1) 0.4 (i) 054 (i) 4.7
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_ 66 Rational Numbers

So we multiply both sides of (i) by 10 and we get
10x = 4.44 ... - (i1)
Subtracting (1) from (ii)

10x=4.444......

Hence 0.4 =

NN N

Solution (ii): (54

let x= (54

= x =0.545454.... --mmmmmemees (1)
here the periodicity of the decimal is two.

So we multiply both sides of (i) by 100, we get
100x = 54.5454.... (i1)
On subtracting (i) from (ii)

100x = 54.5454 ......

x= 0.5454 ...
99x =54.0000......

54 — 54

R~ 4 054 =—
x 99" Hence 99 -
Solution (iii) : 4.7

let x=247
Xx=4777.... —=mmmmmmmmmmeeee (1)

here the periodicity of the decimal is one.
So multiply both sides of (1) by 10, we get
10x = 47.777.... =====-mmmmmemeem (i1)
Subtracting (1) from (ii) we get

10x =47.777 .....

9x = 43.000....
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_ 68 Rational Numbers

_8
9

43

X H 47 =—,
ence 9

Alternative Method: 47 = 4407

. = . P
Example 11:  Express the mixed recurring decimal 15.732 in — form.

Solution : Let x=15.732
x =15.7323232.... ---mmmmmemee- (1)
Since two digits 32 are repeating therefore
the periodicity of the above decimal is two.

So multiply (i) both sides by 100, we get

100 x = 1573.2323.... -—=------mm- (i1)
Subtracting (i) from (ii), we get
100x = 1573.232323....
x= 15.732323....
9x = 1557.50000
[ 1557.5 15575
99 990
= 1573 = 21
990

Think, Discuss and Write

Convert the decimals 0.9, 14.5 and 1.24 to rational form. Can you find any easy method
other than formal method?
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SR x=15.732 ©H&55m.
x =15.7323232.... —eommmmmmenee (i)
32 5055w
B BTrodo G, @H =2
Seals 280880 (1) Q s3Her 100 T Hdosre,
100 x = 1573.2323.... —ecemmmmmeev (ii)

$&8Bea0 (ii) K08 (1) S2Zoore

100 x = 1573.232323....
A= 15.732323....

99x = 1557.50000.......

B 15575 15575

A 99 990

(535 _ 15575

= : 990

©&¥00, 3800, T7Hod ot

0.9,14.5 £bcm 1.24 o essdod Sogrs ErHos® [Ercahod. Srkren T HE588

Jorr ABT° DoFBHI HESI 9% EHFPSKT?
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_ 70 Rational Numbers

Exercise -1.3

. . p
1. Express each of the following decimal in the ; form.

(i) 0.57 (i) 0.176 (iii) 1.00001 (iv) 25.125
. : . . p
2. Express each of the following decimals in the rational form ( ; ).

@ 0.9 (i) 0.57 (i) 0.729 (iv) 12.28

3. Find(x+y) +(x—y)if

(1) > y 4 (i1) 1 y >
. 13 12 13 1
4.  Divide the sumof ——= and = by the product of B and R
5

5. If % of anumber exceeds L ofthe same number by 36. Find the number.
7

6.  Two pieces of lengths 2% mand 3 % m are cut off from a rope 11 m long. What is the

length of the remaining rope?

2 3
7. Thecostof 7 3 meters of clothis T 12 R Find the cost per metre.

3 2
8.  Find the area of a rectangular park whichis 18 Sm long and 8 3m broad.

33

11
9.  What number should — 16 be divided by to get — n ?

10.  If 36 trousers of equal sizes can be stitched with 64 meters of cloth. What is the length

of'the cloth required for each trouser?

11.  When the repeating decimal 10.363636 .... is written in simplest fractional form g , find

the value of p +g.
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(1) 0.57 (i1) 0.176 (ii1) 1.00001 (iv) 25.125
P
2. 5 (800 uR)s SToold EEBD SogrgsrHod® ( ; ) SBDES08.

@ 0.9 (i) 057 (ii)) 0.729 (iv) 12.28
3. (808 aS Dended (x +y) +(x —y) S Bolod.

R ymt y=d
M ¥=73 4 (i) ¥=7>Y=5
13 12 _13 1
4. = 208 7 © TR 5 SO 5 ) 03303 PRS0,
5

5. 2.8 Dogy BwE) % & grifo & Sogy GwE) l:ﬁ griso 808 36 DENS oS & Yoy
7
EoPL0m.

6. 11 &. 6% Ko a0t 08 2% &. S08c5m 3% &. © SrEHen Ko Bok Swen EBBoLe

SOADS K08) EPED) DoS?

2 3
7. T3 oy S o o8 10 86 T 127 e o8 Dt g 9 208?

3 2
8. 18 gﬁb LD LoBAw 85 . ey Ko &8 égz‘ﬁééaé@"s"iS P8 Beego EXTS0s.

- 33

11
- 2
0. 16 5 @ Soggd gehose 1 $:30067

10. 64 D68 5D Ko 2.8 &) 00D DI HOSTer0 Ko 36 argoenen B5E DD 2898 aRg0en
B0 BSerH Nod TFED Ko & ©3380?

11, 8588 Szeod Sogg 0.363636 ... % 5 8K Er508° TS p + g Deod EHTI0.
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Rational numbers are closed under addition, subtraction and multiplication.

2. Theaddition and multiplications are
(1) Commutative for rational numbers
(i) Associative for rational numbers

‘0’ is the additive identity for rational numbers.

-
-

‘1” is the multiplicative identity for rational numbers. L1 # E1 D»

A rational number and its additive inverse are opposite in their sign.

The multiplicative inverse of a rational number 1is its reciprocal.

N e o

Distributivity of rational numbers a,b and c,

a(b+c)=ab+acanda(b—-c)=ab—ac

ge

Rational numbers can be represented on a number line

9.  Thereare infinite rational numbers between any two given rational numbers.
The concept of mean help us to find rational numbers between any two
rational numbers.

10. The decimal representation of rational numbers is either in the form of
terminating decimal or non-terminating recurring decimals.

Can you find?

Guess a formula for a, . Use the subdivided unit square below to give a visual justification of

your conjecture.
L
4
1
13 T
1|16
8
1
DU SRS U5 SRS U0 S U B SR |
lnt. 1= 5 2—2 4, 3 2 4 8 ......... n—2 4 2n
1 1 1
al—l—E, a2—1 Z, a3—1—§ ......... thenan=
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' Chapter 2

2.0 Introduction

Sagar and Latha are playing with numbers. Sagar tells Latha “I think
ofanumber. IfTdouble itand take 7 away I get 35. Can you tell the
number that [ thought of ?”” Latha thinks for a while and tells the

answer. Can you too tell the answer?

Let us see how Latha told the answer. Let the number be “x’.
By doubling it we get ‘2x’

Next 7 was subtracted from ‘2x’. After subtraction, the resulting number is 2x —7

But according to Sagar it is equal to 35 Trick

L 2r_T7=35 Take the final result. Add 7 to

itand then halve the result.

2x =35+ 7 (Transposing 7 to RHS)
2x =42 Note
4 When we transpose terms

L X=— (Transposing 2 to RHS) |+’ quantity becomes ‘~’ quantity
‘—’ quantity becomes ‘+’ quantity
- x =21 ‘x” quantity becomes ‘+’ quantity
-. The number that Sagar thought of is 21. ‘+’ quantity becomes ‘x’ quantity

We learnt in earlier classes that 2x — 7 =35 is an example of an equation. By solving this

equation in the above method, Latha was able to find the number that Sagar thought of.

In this chapter we will discuss about linear equations in one variable or simple equations, technique

of' solving such equations and its application in daily life problems.

Let us briefly revise what we know about equations.
(1) Analgebraic equation is equality of algebraic expressions ; ;
involving variables and constants LHS RH.S
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_ 76 Linear Equations in One Variable

(i) Ithasanequality sign 2x —7 = 35istrue
(iii) The expression on the left of the equality sign ‘for T 21 only
is called the LH.S (Left Hand Side) of the equation lLeH;f - zi _7
(iv) The expression on the right of the equality sign = 9x2]_7
is called R.H.S (Right Hand Side) of the equation = 35
(v) Inan equation, the values of LHS and RHS are equal. = RHS

.. Solution is x = 21

This happens to be true only for certain value of the

Variable. This value is called the solution of the equation.
2.1 Linear Equations

Consider the following equations:

(1) 2r-7=35 (2) 2x+2y=48 (3) 4x—1=2x+5 (4) P ’+y=z

Degree of each equation (1), (2) and (3) is one. So they are called linear equations. While

degree of equation (4) is not one. So it is not a linear equation.

So equations (1), (2) and (3) are examples of linear equations.

Do This

Which of the following are linear equations:

(i) 4x+6=8 (ii) 4x—5y=9 (i) 5x*+6xy—4% =16
(v) xy +yz+zx =11 (v) 3x+2y—-6=0 (vi) 3=2x+y

(vil) 7p+6g+13s=11

2.2 Simple equations or Linear equations in one variable:
Consider the following equations:
(i) 2x—7=35 (ii))4x—1=2x+5 (iii) 2x +2y =48

We have just learnt that these are examples of linear equations. Observe the number of variables

in each equation.
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_ 78 Linear Equations in One Variable

(1) and (ii) are examples of linear equations in one variable. But the (iii) equation has two variables

‘x” and ‘y’. So this is called linear equation in two variables.

Thus an equation of the form ax + b =0 or ax=b where a, b are constants and a # 0 is called

linear equation in one variable or simple equation.

Do This:

Which of the following are simple equations?
(1) 3x+5=14 (i) 3x—6=x+2 (i) 3=2x+y

X
(iv) 3 +5=0 V)X +5x+3=0 (vi) 5Sm=6n=0

(vii) Tp+6g+13s=11  (viii) 13¢—26=239

2.3 Solving Simple equation having the variable on one side

Letus recall the technique of solving simple equations (having the variable on one side). Using
the same technique Latha was able to solve the puzzle and tell the number that Sagar thought of.

Example1: Solve the equation 3y+39=8 Say True or false? Justify

Solution: Given equation : 3y +39=8 your answer?

3y = 8- 39 (Transposing 39 to RHS) | ¥ 1le solving an equation

Kavya does the following:
3y = 31 3x+x+5x=72
—31 Ox=72, x=72 %9 =648

ye=3 (Transposing 3 to RHS)
31 Where has she gone wrong?

. The solution of 3y+39=81is y= —= Find the correct answer?

=31
Do you notice that the solution (T ) is a rational number?

-31
Check: LHS =3y +39=3 (—=)+39=-31 + 39 =8 RHS

7
Example2: Solve 1 p=11

7
Solution: 1 p=11
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y= 75 (3% RH.S3% Sgosdo Sotir) e G Sp Tob?

3y = -31

=31 3B asaeendd Ko,
53y +39 =8 awE) FES y = 3

-31
B P (T) 2.8 eo88HaH Dogg © Keodozeoe?
=31
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80 Linear Equations in One Variable

7 T
-p=11 2 (Transposing 4 o RHS)

M7 Transpose p from LHS to RHS and find
p = —
4 the value of p.
37 Is there any change in the value of p?
37 .y :
Sp=- 7 (Multiplying both sides by —1)
7 7 37. 7 37 T7+37 44
. - ——p=——(-)=—+—= =—=11=RHS
Check: LHS 2 Py ( 2 ) PR 1 ,

Exercise - ZW

Solve the following Simple Equations:

0 6m=12 (i) 14p= —42
(i) —5y=30 v) —2x=-12
) 34x=-51 i) %z—s
o 2x
(i) 5= 18 (i) 3x+1=16
) 3p-7=0 ® 13—6n=7
(x) 200y 51 =49 i) 1ln+1=1
. 5
(xii) 7x—-9=16 (xiv) 8x+5:13
5 4 1
4x—2=9 D xte=3—
(o) 4= o) 43 =3
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82 Linear Equations in One Variable

2.3.1 Some Applications:

Consider the following examples:

Example3: If /|l m, find the value of x*?
p

AN

<

(3x +20)°

\ 4
~

(5x - 8)

\
3

A

N

Solution: Here [ ||mand p is transversal.

Therefore (3x+20)°+(5x—8)°=180° (sum of the interior angles on the
same side of a transversal)

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

8&x =168°
168°
= =21°
S
Example4: Sum of two numbers is 29 and one number exceeds another by 5. Find the
numbers.
Solution: We have a puzzle here. We don’t know the numbers. We have to find them.

Let the smaller number be ‘x’, then the bigger number will be ‘x+5°.
But it is given that sum of these two numbers is 29
= x+tx+5=29

= 2x+5=29

2x =29-5
2x =24
24 .
X =5 (Transposing ‘2’ to RHS)
x = 12.
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84 Linear Equations in One Variable

Therefore smaller number : x =12 and
Bigger number: x+5=12+5=17.
Check: 17 exceeds 12 by 5 and their sum =12+ 17 =29.

Example5: Four times a number reduced by 5 equals 19. Find the number.
Solutions: If the number is taken to be ‘x, then four times of the number is ‘4x’
When 4x is reduced by 5 it equals to 19
= 4x-5=19

4x=19+5 (Transposing -5 to RHS)
4x =24
24 )
nXE T (Transposing 4 to RHS)
= x=6

Hence the required number is 6
Check: 4 times of 6 is 24 and 24 —5=19.

Example 6: The length of a rectangle shaped park exceeds its breadth by 17 meters. Ifthe
perimeter of the park is 178 meters find the dimensions of the park?

Solution: Let the breadth of the park =x meters
Then the length of the park = x + 17 meters
. perimeter of the park = 2 (length + breadth)
= 2 (x + 17 + x) meters
=2 (2x + 17) meters
But it is given that the perimeter of the rectangle is 178 meters

2(2x +17) = 178

4x + 34 = 178
4x = 178 — 34
4x = 144
x=ﬁ=36

4
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86 Linear Equations in One Variable

Therefore, breadth of the park = 36 meters
length of the park = 36 + 17 =53 meters.
Try and Check it on your own.
Example7:  Two supplementary angles differ by 34. Find the angles
Solution: Let the smaller angle be x°
Since the two angles differ by 34°, the bigger angle = x + 34°
Since the sum of the supplementary angles is 180°
X+ x°+34) = 180°
2x°+34 = 180°
2x=180-34 = 146°

146°
o _ — 730
YT

Therefore smaller angle =x° =73°

Bigger angle = x°+34=73°+34°=107°

Example8: The present age of Vijaya’s mother is four times the present age of Vijaya. After
6 years the sum of their ages will be 62 years. Find their present ages.

Solution: Let Vijaya’s present age be ‘x’ years

Then we can make the following table

Vijaya Vijaya’s mother
Present age X 4x
Age after 6 years x+6 4x + 6
~ Sum of'their ages after 6 years =(x+6)+(4x+06)
=x+6+4x+6
=5x+12

But it is given that sum of their ages after 6 years is 62

= 5x+12 = 62

S5x = 62— 12

5x = 50
LN
xX= 5=
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_ 88 Linear Equations in One Variable

Therefore, present age of Vijaya=x=10 years
Present age of Vijaya’s mother =4x = 4 x 10 =40 years

Example9: There are 90 multiple choice questions in a test. Two marks are awarded for
every correct answer and one mark is deducted for every wrong answer . If
Sahana got 60 marks in the test while she answered all the questions, then how
many questions did she answer correctly?

Solution: Suppose the number of correctly answered questions be ‘x’, then number of
wrongly answer questions =90 —x .

It is given that for every correct answer 2 marks are awarded.
" Number of marks scored for correct answers =2x
And itis given that for every wrongly answered questions ‘1’ mark is deducted
- Number of marks to be deducted from the score = (90—x)x1=90—x
- Total score = 2x — (90 —x) =2x =90 +x =3x—-90
But it is given that total score is 60
= 3x—90= 60

3x= 60+ 90

3x = 150
s

xX= 5=

. Number of questions answered correctly =x=150

Example 10: Ravi works as a cashier in a bank. He has currency of ‘ '
% ,

denominations < 100,3 50,3 10 respectively. The ratio of

number of these notesis 2 : 3 : 5. The total cash with Ravi is
<4,00,000.

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

Solution: Let the number of T 100 notes =2x

Number of T 50 notes =3x

and Number of T 10 notes = 5x

. Total Money = (2x x 100) + (3x x50) + (5x x 10) Note that 2x - 3x * 5x

= 200x + 150x + 50x = 400x issameas2:3:5
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Linear Equations in One Variable

But according to the problem the total money is Rs.4, 00,000.

= 400x = 4, 00,000
4
L 00000 1000
400
Therefore number of T100 notes = 2x = 2 x 1000=2000
Number of T 50 notes = 3x

Number of 10 notes = 5x

3 x 1000 = 3000
5 x 1000 = 5000

Exercise - 2.2

Find ‘x’ in the following figures?
()

A (ii)

56°

o 123°

2+ 7

45
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_ 92 Linear Equations in One Variable

2. Thedifference between two numbers is 8. If2 is added to the bigger number the result
will be three times the smaller number . Find the numbers.

3. Whatare those two numbers whose sum is 58 and difference is 287

4. The sum of two consecutive odd numbers is 56. Find the numbers.

5. The sum of three consecutive multiples of 7 is 777. Find these multiples.
(Hint: Three consecutive multiples of 7 are ‘x’, ‘x+7’, ‘x + 14”)

6.  Amanwalks 10 km, then travels a certain distance by train and then by bus as far as twice
by the train. Ifthe whole journey is of 70km, how far did he travel by train?

7. Vinay bought a cake and cut it into three pieces. When he weighed
the first piece he found that it was 7g lighter than the second piece
and 4g heavier than the third piece. Ifthe whole cake weighed

300g. How much did each of the three pieces weigh?

(Hint: weight of first piece be ‘x ’ then weight of second piece is &/ -~
‘x+7’, weight of the third piece is ‘x - 4”)

8. Thedistance around a rectangular field is 400 meters. The length of the field is 26 meters
more than the breadth. Calculate the length and breadth of the field?

9.  Thelength of a rectangular field is 8 meters less than twice its breadth. If the perimeter of
the rectangular field is 56 meters, find its length and breadth?

10. Two equal sides of a triangle are each 5 meters less than twice the third side. If the
perimeter of the triangle is 55 meters, find the length of'its sides?

11.  Two complementary angles differ by 12°, find the angles?

12.  Theages of Rahul and Laxmi are in the ratio 5:7. Four years later, the sum of their ages will
be 56 years. What are their present ages?

13. There are 180 multiple choice questions in a test. A candidate gets 4 marks for every
correct answer, and for every un-attempted or wrongly answered questions one mark is
deducted from the total score of correct answers. If a candidate scored 450 marks in the

test how many questions did he answer correctly?

14. A sum of T 500 is in the form of denominations of ¥ 5 and¥ 10. Ifthe total number of
notes is 90 find the number of notes of each denomination.

(Hint: let the number of 5 rupee notes be ‘x °, then number of 10 rupee notes = 90—x)
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_ 94 Linear Equations in One Variable

15. A person spent3 564 in buying pens and
pencils if cost of each pen is ¥ 7 and each
pencil is ¥ 3 and if the total number of things

bought was 108, how many of each type did he buy?

16.  The perimeter of a school volleyball court is

177 ft and the length is twice the width. What are the
dimensions of the volleyball court?

17.  The sum of the page numbers on the facing pages of a
book is 373. What are the page numbers?

(Hint :Let the page numbers of open pages are x and x+1)

2.4 Solving equation that has variables on both the sides

We know that an equation is the equality of the values of two expressions. In the equation
2x—7 =35, the two expressions are 2x-7 and 35. In most examples that we have come across
so far the RHS is just a number. But it need not be always. So, both sides could have expressions
with variables. Let us see how this happens.

Consider the following example

Example 11: The present ages of Rafi and Fathima are in the ratio 7 : 5. Ten years later the
ratio of their ages will be 9 : 7. Find their present ages?

Solution: Since the presen ratios of ages of Rafi and Fathima is 7:5, we may take, Rafi’s
age to be 7x and the Fathima’s age to be 5x

(Note that ratio of 7x and 5x is 7x : 5x and which is same as 7:5)
After 10 years Rafi’sage="7x+ 10
and Fathima’sage = 5x+ 10
After 10 years, the ratio of Rafi’s age and Fathima’s age is 7x+10: 5x + 10
But according to the given data this ratio is equal to 9 : 7
= Tx+10:5x+10=9:7
ie.,7(7x+10)=9 (5x + 10)

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



ey - s

15, 2.8 &8 2Xpen, Q) 58 T 564 i) Boetd. e8%8) ) 96 I 7, S 9di T 3,
S$oBasd IwBo YD, DY) Doz 108 Lo @B 2 FEDI SHHODH IJHY) SIH?

16. 28 r6o8 derd 5563 G SHepBes 177 ediben.
B &), Bhe)® B0 @and FerS 5868 Soo¥) P,
5&@3&@263 BP0,

17. &8 Hd80 B &ob. BEDS @ Bod wfes® hd Joad
3wdo 373 ewowd Hd Joaddy S,
(B05%: BEDS Hde Soggen X B X + 1 ©9505°508)

2.4 3BZHee BT Ho PIES $o8Bere FES

280880 b Both Srdre g DRSO I Bentd. 2x —7 = 35 & 2x-7 b
35 en Both Jirdsmes. aY® I Hido B BWEBeres® RHS a8 Sogydh. agdpld sevd
HOLEEFHLY). BOIHee SETPHOE ERES DSrden Sree SOEHEY). BenHo& BEBBeen DDGorr
SlejiaSioovuinog oilel

Bod &Sy HBED0EE.

aede 11: 89 005 Frasre (s Scbidne 8 7 : 5. 10 Sos&jore S a8 Sabine
DB 9 : 7 waws 0 (B Habke EofPKodm.

5 85 Hbut» FasTe (HhHS Sohdne WYs 715 & 8H TwE, Sabiys Tx e
£9B050 FBET En) HADLY Sx M B8y,

(55008: Tx, Sx © QG Tx : Sx Hdcko 7:5 & Dkrdo)
10 Sone edosdo 85 S Sy = 7x + 10

LBk 8L @wE) Haby = Sx+ 10

10 %oie egosso a6 Sabine A8 Tx+ 10 : 5x+ 10
®wand $z°odo [Hsedo 8 AP 9 1 7 H Bdwso.

= Tx+10:5x+10=9:7

ie., 7 (Tx+10)=9 (5x + 10)

Boorrn (H3hdo 0F ¢dE Hodd 2022-23



96 Linear Equations in One Variable

= 49x+70 =45x+90.

Did you notice that in the above equation we have algebraic expressions on both sides?

Now let us learn how to solve such equations.
The above equation is 49 x + 70 = 45x + 90

= 49x —45x =90 — 70 (Transposing 70 to RHS and 45x to LHS)
4x =20
20
4
Therefore Rafi’sage= 7x=7 x 5=35 years

xX= =5
And Fathima’s age =5x=15x5=25years

Example12: Solve 5 (x +2)-2(B3 -4x)=3(x+5)-4(4 -x)

Solution : Sx+10-6+8x = 3x+15—-16 +4x (removing brackets)
13x+4=7x-1 (adding like terms)

13x —7x= —1 -4 _ (transposing 4 to RHS, 7x to LHS)

(transposing 6 to RHS)

Exercise - 2.3

Solve the following equations:
I. Tx-=5=2x
2. 5x-12=2x-6
3. Tp-3=3p+8
4. 8m+9=Tm+8
5. 7z+13=2z+4
6. 9y+5=15y-1
7. 3x+4=5(x-2)
8. 3(t-3)=52t-1)
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98 Linear Equations in One Variable

9. 5(p-3)=3(p-2)

10. 5(z+3)=4Q2z+1)

1. 15x-1)+4@x+3)=2(7+x)

12. 3(5z-7)+2(9z—11)=4(8z—7)— 111
13. 8(x=3)—(6-2x)=2(x+2)—5(5-x)
14. 3(n—-4)+2@n-5=5n+2)+16

2.4.1 Some more applications

Example 13: Inthe figure /|| m, and p a transversal find the value of ‘x’?

p

A FAYB

- » l
/éﬁ 24)°
<t > 11
C G D
H

Solution: Itis given that /|| m and p is a transversal.

.. ZEFB = ZFGD (corresponding angles)
5x° = (2x +24)°

S5x® = 2x° =24°
3x°=24°
24 o
X = 3 8

Example 14: Hema is 24 years older than her daughter Dhamini. 6 years ago, Hema was
thrice as old as Dhamini. Find their present ages.

Solution: Let the Present age of Dhamini be ‘x” years, then we can make the following
table.
Dhamini Hema
Present age x x+24
6 years ago x—6 (x+24)-6=x+24-6=x+18
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aTPde 13: (8od $0o&® [ || m L0k p 88T X’ Dendiy i,

X

A F 5x°B

» /
/4x+24)°
> m
c/ D

PSS llm pogte ol alpéod.

A

A

" ZEFB = /FGD ($8)¢ Seen)

5x° = (2x+24)°
5x° = 2x° =24°
3x° =24°
24 o
X = 3 - 8

S8 14 I 83 Erddd el o8 24 SoSB)oren 2EB. 6 Soddore (B0 e By
TP HODKE 3 BeR. oS 700 (HRE SO EdA"KSw.

PES: A G0 (D8 HoHE) X’ 8IS o s (Bod HEEL BB B0
AN B
K8 Soody | x X +24
6 Sone (880 x—6 (x+24)—6=x+24-6=x+18
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_ 100 Linear Equations in One Variable

But as given that 6 years ago Hema was thrice as old as Dhamini
T x+18 =3(x-6)
x+18=3x-18
x—3x = -18—-18
—2x = 36
x =18.
Therefore present age of Dhamini =x = 18 years
Present age of Hema =x +24 = 18 + 24 =42 years

Example 15: Inatwo digit number the sum of the two digits is 8. If 18 is added to the number
its digits are reversed. Find the number.

Solution: Let the digit at ones place be ‘x’
Then the digit at tens place=8 —x. (sum of the two digits is 8)
Therefore number 10 (§ —x) +x=80—-10x +x=80-9x —— (1)
Now, number obtained by reversing the digits = 10 x (x) + (8 —x)
= 10x+8—-x=9%x+8
It is given that if 18 1s added to the number its digits are reversed
. Number + 18 =Number obtained by reversing the digits
= (80-9x) +18=9x+8

98 —-9x= 9x+8
98 -8 = 9x +9x
90 = 18«

1

By substituting the value of x in equation (1) we get the number
. Number =80 -9 x 5=280—-45=35.

Example 16: A motorboat goes down stream in a river
and covers the distance between two
coastal towns in five hours. It covers b
this distance upstream in six hours. If <
the speed of the stream is 2 km/hour
find the speed of the boat in still water.
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102 Linear Equations in One Variable

Solution: Since we have to find the speed of the boat in
still water, let us suppose that it is
x km/h.

This means that while going downstream the
speed of the boat will be (x + 2) kmph
because the water current is pushing the boat
at 2 kmph in addition to its own speed
‘x’kmph. Now the speed of the boat down
stream = (x + 2) kmph

Distance covered in 5 hours =5 (x +2) km
Hence the distance between A and B is 5 (x +2) km

But while going upstream the boat has to work against the water current. Therefore
its speed upstream will be (x — 2) kmph.

Distance covered in 6 hours =6 (x —2) km
Distance between A and B is 6 (x —2) km

But the distance between A and B is fixed
~S5(+2)=6(x-2)

= S5x+10=6x—-12

= S5x—6x=-12-10

—x=-22
x=22.

Therefore speed of the boat in still water is 22 kmph.

Exercise- 2.4

1. Findthe value of ‘x’ so that /|| m.

/ m

2x + 15° P
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_ 104 Linear Equations in One Variable

2. Eighttimes of anumber reduced by 10 is equal to the sum of six times the number and 4.
Find the number.

3. Anumber consists of two digits whose sum is 9. If 27 is subtracted from the number its
digits are reversed. Find the number.

4. Anumberis divided into two parts such that one part is 10 more than the other. Ifthe two
parts are in the ratio 5:3, find the number and the two parts.

5. When I triple a certain number and add 2, I get the same answer as I do when I subtract
the number from 50. Find the number.

6.  Mary is twice older than her sister. In 5 years time, she will be 2 years older than her
sister. Find how old are they both now.

7. InS5years time, Reshma will be three times old as she was 9 years ago. How old is she
now?

8. Atown’s population increased by 1200 people, and then this new population decreased
11%. The town now had 32 less people than it did before the 1200 increase. Find the
original population.

2.5 Reducing Equations to Simpler Form - Equations Reducible
to Linear Form:

Example 17: Solve x 1 =£+l
2 4 3 2
Solution: d _l = £+l
2 4 3 2
£—£—1+l T i Et L.H.S dlt R.H.S
2> 3 3272 (ransposmg3o...an4o...)
3x=2x 241 ) ]
6 = 4 (LCMof2and3is6;2and 4is4)
x_3
6 4
3 :
X = 6 (Transposing 6 to R.H.S.)
9
X=—
2
9 . : : :
SOX= 5 s the solution of the given equation.
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106 Linear Equations in One Variable
B —

E le18: Sol x—4_x+4_x+3
xample 18: Solve 7 5 7

x—4 x+4 x+43
7 5 7

Solution :

S5x—4)-Tx+4) x+3
35 7

5x—20—7x—28_x+3

35 7
2x-48  x+3
35 7
x—4g= I a5
= 2x—-48=(x+3)%x5
= —2x—-48=5x+15
= —2x—5x=15+48
—7x = 63
63
x=_—=—9
Example 19; * Solvé the cquation — == = 1
xample 19: Solve the equation ———==— —D)

Solution: Letus multiply both sides of the given equation by 2x + 3. This gives

5x+2
2x+3

x(2x+3)=%x(2x+3)

S5x+2 =%x(2x+3)
Again multiply both sides of the equation by 7. This gives

7x(5x+2)=7x%x(2x+3)
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_ 108 Linear Equations in One Variable

=Tx(5x+2)=12x(2x+3) —2)
35x+14=24x+36
35x-24x=36-14

11x=22
.'.x:2=2
11

Now look at the given equation i.e., (1) and equation (2) carefully.

Given equation Simplified form of the given equation

5x+2_2 Tx(5x+2)=12x2x+3
i3 7 x(5x+2)=12x(12x+3)

What did you notice? All we have doneis :

1. Multiply the numerator of the LHS by the 5x+3 _ 12
denominator of the RHS 2x+3 7

2. Multiply the numerator of the RHS by the 5343 12
denominator of the LHS. = —
2x+3 7

3. Equate the expressions obtained in (1) and (2)
Tx(5x+2)=12x(2x+3)

For obvious reasons, we call this method of solution as the “method of cross

multiplication”. Letus now illustrate the method of cross multiplication by examples.

Example 20 Solve the cquation ————— = =
xample 20 Solve the equation = —= ==~
. e x+7 4
Solution: By cross multiplication, we get = —
3x+16 7

Tx(x+7)=4x3x+16)
Tx+49 =12x + 64
Tx —12x =64 — 49
—Sx=15

x=-3
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110 Linear Equations in One Variable

Example 21: Rehana got 24% discount on her frock. She paid ¥ 380 after discount. Find the
marked price of the frock.

Solution: Let the marked price of the frock be X x, then the discount is 24% of x
She paid x —24% ofx i.e. 380
x —24% of x =380

24
= x——— xx=380

100
100x —24x 380
=~ 100
76x =380
100
~380x100
YT 76
x =500

. Marked price =% 500

Example 22: Four fifths of a number is greater than three fourths of the number by 4. Find the
number.

Solution: Let the required number be “x’,

4
then four fifths of the number = g X

3
And three fourths of the number = Z X

4 3
It is given that gx is greater than Zx by 4

4 3
—x—-——x=4

57 g
16x—15x=4

20

> X -4 =x=380
20

Hence the required number is 80.
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112 Linear Equations in One Variable

Example 23: John sold his watch for ¥ 301 and lost 14% on it. Find the cost price of the
watch.

Solution: Let the cost price of the watch =3 x

Thel it=14% f"—ixx—m—x
elossonit=14%of 'x’= 7.0 = 100

Selling price of the watch = Cost price — Loss

=301= x—14—x
100
301 = 100x —14x
100
301:86_)6
100
301x100
s
86
350 =x

Therefore the cost price of the watch =3 350.

Example 24: A man had to walk a certain distance. He covered two thirds of
it at 4kmph and the remaining at 5 kmph. If the total time taken is
42 minutes, find the total distance.

Solution: Let the distance be ‘x” km.

First part Second part
. 2 2)C . . 2x X
Distance covered 3 of ‘x’= ? Remaining distance = x — ? = 5
Speed 4 kmph 5 kmph
2 X
. 2% 2x 2 x
Time taken 3 _“*hr 3_*hr
4 12 5 15
Therefore total time taken = —~+ - hr
erefore total time taken = TR
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114 Linear Equations in One Variable

2x X )
—+—) hr=42min.
= STRRTL

2x X 42
—+—) hr =—hr.

= 2 =%

2x x 42

_t =

12 15 60

10x+4x_£

60 60

= 14x = 42

= x= 3

Total distance x =3 km.

Example 25: The numerator of a fraction is 6 less than the denominator. If 3 is added to the

2
numerator ,the fraction is equal to 3 find the original fraction

Solution: Let the denominator of the fraction be ‘x’ then
Numerator of the fraction=x— 6

x—6
X

Therefore the fraction =

If 3 is added to the numerator , it becomes —

3
x—6+3_£
s X 3
x—3_%
X 3
= 3x-9=2x
x=9
. Fraction = =2 -2=0_3
.. Fraction = . T 9 T %

Therefore original fraction is 9"
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116 Linear Equations in One Variable

Example 26: Sirishahas 9 in fifty-paisaand twenty five paise &
coins. She has twice as many twenty five paise &
coins as she has fifty paise coins. How many \&

coins of each kind does she have?
Solution: Let the number of fifty paise coins =x

Therefore the number of twenty five paise coins = 2x.

. . . 50x X
Value of fifty paise coins = x x 50 paisa = ?m =X 5

5
Value of twenty five paise coins = 2x x 25 paisa = 2x x 700

Il
A
N | =

Il
(O]
=
X
N

X X
Total value of all coins = ¥ (5 + Ej

But the total value of money is ¥ 9

= Z+Xo9
2N

2
- JX=9

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

Example 27: A man driving his moped at 24 kmph reaches his destination 5 minutes late to an
appointment. If'he had driven at 30 kmph he would have reached his destination
4 minutes before time. How far is his destination?

Solution: Let the distance be ‘x” km.

X
Therefore time taken to cover ‘x’ km. at 24 kmph = Ey hr.

X
Time taken to cover ‘x’ km. at 30 kmph = 30 hr.
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118 Linear Equations in One Variable

9
But it is given that the difference between two timings =9 min= — hr.

60
x _ox_9
24 30 60
5x —4x _i
120 60
x _ 9
= 120 _ 60

9

x=—x120=18
= 7760

Therefore the distance is 18 km.

Exercise - 2.5

1.
X X
TN
(i) 377
z z z . P
Z 223 P_P_1=
(i) 37375 (V) 57=5 =13
91— _11 . £_£+£+3_x—l
V) 77=r=13 V) 2757505
X gy 1 L. 2x—3 -2
(Vi) 7= =3%3 (Vi) 3775 =3
. 8p=5_ -2 Ty+2  6y-5
) 7,51 4 T
) x+5_x+1_x+3 B 3t+1_2t—3_t+3+3t—1
(1) —¢ 9 4 (at) e 7 8 14

2. What number is that of which the third part exceeds the fifth part by 4?
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_ 120 Linear Equations in One Variable

3. Thedifference between two positive integers is 36. The quotient when one integer is

divided by other is 4. Find the integers.

(Hint: If one number is ‘x’, then the other number is ‘x—36’)
4. The numerator of a fraction is 4 less than the denominator. If 1 is added to both its

) ) I . )
numerator and denominator , it becomes 5 . Find the fraction.

5. Findthree consecutive numbers such that if they are divided by 10, 17, and 26 respectively,
the sum of their quotients will be 10.

: . +1 +2
(Hint: Let the consecutive numbers =x,x+ 1,x+ 2, then XXX 0 )

17 26

6. Inclass of 40 pupils the number of girls is three-fifths of the number of boys. Find the

number of boys in the class.
7. After 15 years, Mary’s age will be four times of her present age. Find her present age.

8. Aravind hasa kiddy bank. Itis full of one-rupee and fifty paise coins. It contains 3 times
as many fifty paise coins as one rupee coins. The total amount of the money in the bank is

% 35. How many coins of each kind are there in the bank?

9. Aand B together can finish a piece of work in 12 days. If ‘A’ alone can finish the same

work in 20days , in how many days B alone can finish it?

10. Ifatrain runs at 40 kmph it reaches its destination late by 11 minutes . But if it runs at

50 kmph it is late by 5 minutes only. Find the distance to be covered by the train.

11. One fourth of a herd of deer has gone to the forest. One third of the total number is
grazing in a field and remaining 15 are drinking water on the bank of a river. Find the total

number of deer.
12. By selling aradio for ¥903, a shop keeper gains 5%. Find the cost price of the radio.

13.  Sekhar gives a quarter of his sweets to Renu and then gives 5 sweets to Raji. He has

7 sweets left. How many did he have to start with?
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_ 122 Linear Equations in One Variable
!

What we have discussed

1. Ifthe degree of an equation is one then it is called a linear
equation.

2. Ifalinear equation has only one variable then it is called a linear
equation in one variable or simple equation.

3. The value which when subsitututed for the variable in the given
equation makes L.H.S.=R.H.S. is called a solution or root of

the given equation.
4.  Justas numbers, variables can also be transposed from one side of the equation to
the other side.
A magic Diamond

Find numbers to put in the circles so
that the total along each line of the
dimond is the same.

Hint : The number will be of the form
a=x,b=5+x,c=3+x,d=11+x

where x is any number and the total along each line will be 20 + 2x
forexample ifx=1,thena=1,b=6, c=4, d=12 and each line total will be 22.
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Chapter 3

Construction of Quadrilaterals

Q5R3E7

3.0 Introduction

We see fields, houses, bridges, railway tracks, school
buildings, play grounds etc, around us. We also see kites,
ludos, carrom boards, windows, blackboards and other ’
things around. When we draw these things what do the
figures look like? What is the basic geometrical shape in
all these? Most of these are quadrilateral figures with

four sides.

Kamal and Joseph are drawing a figure to make a frame of measurement with length 8 cm and
breadth 6cm. They drew their figures individually without looking at each other’s figure.

Kamal Joseph
8 cm 8 cm
6 cm 6 cm 6 cm 6 cm
8 cm 8cm
Are both the figures same?

You can see that both of these figures are quadrilaterals with the same measurements but the
figures are not same. In class VII we have discussed about uniqueness of triangles. To construct
unique triangle you need three sides or two sides and one included angle or two angles and a
side. How many measurements do we need to construct a unique quadrilateral? By a unique
quadrilateral we mean that quadrilaterals made by different persons with the same measurements

will be congruent.

Free Distribution by T.S. Government 2022-23




DENV) 320 DT2,E3°EN

O -
B9C5F3

3.0 Hdscho

S Heap Hoed eeren, KoK, So8Jew, Bew
Sregren, BT HTeen, €€ é@"@) S089 3o QYT
el $HOLT. @8 JBorr md Heren, erEs eoden, s'géo
&%, 8&8en, Spngen 0B Erre BFEo rarRo. BtuHod
B Hereorr fif S der EIBF? DB Eog)
(BPEDNE 22508 eseTren DB ? Hast odHEore Teenid
gheren SONS SEEYeren H$I00.

S 508050 &F2Hen LD 8 Do.., Iy 6 o. . Ferden Ko HeEredd 35353(? &HS
DBore Az,

EHS SR
8 0.8

8 20.%%.

A D
6 0. 6 0.
6 0.8 6 0.8

B 3 C

8 20.%%. 8 20,8

& Do Heren &8 DForr HInase ?

OG5 ADS St .8 Fodes SOAS SHBrSSHBE, Heren SogHe HIRAH KO
Hotrds. Hdo (Bgheren DS der Achrodr 75 S8K8S° BeokoHTmo. O (Bahes JTYETIBI
pBorr 50oth Soden @dIB N Bewd. @ Lo gheren S Botd gheren B Eéacég
%00 Sar Both Seren, ar® gy gheo PN, b HSE &8y JoEedS DY KBold Teoden
©5:080? HBE S&BYe0 ©08 sHHL HHeH a8 Foden BR)HHE AAOKOIN KBRS S&otyyeren

@ ©do.
@

Boorre [Hehdo 0 edd Hobd 2022-23




126

3.1

In the given Figure, ABCD is a quadrilateral with vertices A, B, C, D
andsides; AB, BC, CD, DA . The angles of ABCD are /BAD,

ZADC, ZDCB and ZCBD and the diagonals are AC, BD.

Construction of Quadrilaterals

Do This
Take a pair of sticks of equal length, say 8 cm. Take A 8 cm D
another pair of sticks of equal length, say, 6 cm. Arrange
them suitably to get a rectangle of length 8 cm and breadth 6 cm 6 cm
6 cm. This rectangle is created with the 4 available - -
measurements. Now just push along the breadth of the g;n
rectangle. Does it still look alike? You will get a new
shape ofarectangle Fig (i1), observe that the rectangle 3em D
has now become a parallelogram. Have you altered the
lengths of the sticks? No! The measurements of sides  © ™ ke
remain the same. Give another push to the newly B .
obtained shape in the opposite direction; what do you § em

. . . 1§ (i1)
get? You again get a parallelogram again, which is
altogether different Fig (iii). Yet the four measurements 5 8 cm D
remain the same. This shows that 4 measurements of a
quadrilateral cannot determine its uniqueness. So, how 6 cm 6 cm
many measurements determine a unique quadrilateral?
Let us go back to the activity! PTs Cr?jjj) ¢
You have constructed a rectangle with two sticks each ¢ om
of length 8 cm and other two sticks each of length 6 cm. A D
Now introduce another stick of length equal to BD and P -
put it along BD (Fig iv). If you push the breadth now,
does the shape change? No! It cannot, without making B S om C
the figure open. The introduction of the fifth stick has (iv)
fixed the rectangle uniquely, i.e., there is no other quadrilateral (with the given lengths
of sides) possible now. Thus, we observe that five measurements can determine a
quadrilateral uniquely. But will any five measurements (of sides and angles) be sufficient
to draw a unique quadrilateral?

Quadrilaterals and their Properties
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Construction of Quadrilaterals

Do This

Equipment

You need: aruler, a set square, a protractor. />\
Remember:

To check ifthe given lines are parallel, slide the set

square from the first line to the second line

as shown in adjacent figures.

Now let us investigate the following using proper instrumer

For each quadrilateral.

(a) Check if opposite sides are parallel.
(b) Measure each angle.

(¢)  Measure the length of each side.
D
4
Su
| :/\
\ 10 D

6 7
9 >

3
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130 Construction of Quadrilaterals

Record your observations and complete the table given below.

2 pairs of | 2 pairs of | 2 pairs
2pairsof | 1pairof | 4right | opposite | opposite of
Quadrilateral | parallel |parallel sides| angles sides angles |adjacent| 4 sides
sides equal equal sides equal
equal
1 X x x x x v 'd
2
3
4
5
6
7
8
9
10

Parallelogram is a quadrilateral with 2 pairs of parallel sides.
(a)  Which shapes are parallelograms?
(b)  What are the other properties does a parallelogram have?

Rectangle is a parallelogram with four right angles.

(a)  Which shapes are rectangles?

(b) What properties does a rectangle have?

Rhombus is a parallelogram with four equal sides .

(a)  Which could be called a rhombus?

(b)  What properties does a rhombus have?

Square is arhombus with four right angles .

(a) Which shapes are squares?

(b) What properties does a square have?

Trapezium is a quadrilateral with at least one pair of parallel sides.
(a)  Which of the shapes could be called only a trapezium ?
(b) What are the properties of a trapezium ?

Free Distribution by T.S. Government 2022-23




5&5;5;333% Qooeen

131

S 56886003 DY zﬁééaéaawo Cﬁc‘gexéa ©0580D (Bod $8208° SrDoDS DSore ééé@ozﬁa&ﬁ%.

fSe‘éaéaaso 3o e3¢ a8 a388 JPenD 2 ade 2 w8 2 w8 | 4 gheren
éospeg pSEvviteYate) pShvviteYate) 0D O A @é&_ Hdedo
&heeen &heeen Segen | shegeen e | SPegeen
QS0 QDo | Sdedo
1 X X x X x v X
2
3
4
5
6
7
8
9
10

perseytette] 5@;5;9&068 BotH 280 JP0BY sHaeenodrom.
(8) @ Heren Jirods SEBYeren?

(b) HEross SEbpres Ko 988 §ouBH?
égiiéﬁ@w Teurd eoatimen EOAY BST0SS Syeren

(@) 5 Seren BESHBERD?

(b) BEsEsE S §o9E?

¥ 6&5@@@ (Tro2R) Teentd DS gheren BOAY Ddrosd zlﬁéé)é)?)w’e:o
(@) & derod Doesdperen ©30w)?

(b) RssBsEe SouED?

BEB(re0 Teth woas ey EOAS $idtymren (T0oal)

(@) & Heren SHIREE eamon?

(b) SHEFe® &) FoB?

Voo 6&6;9&"@: 89%0 2.8 2388 gheen HSmosTRen EOAS iﬁééoé:a@en
(a) @ Herod dHeos S Sr(BD @350)?

(b) Sdeown Sdbywo TwE) w88 FoBN?

Boorre [Hehdo 0 edd Hobd 2022-23




132 Construction of Quadrilaterals

Quadrilaterals 1 and 8 are kites. Write down some properties of kites.
We can classify quadrilaterals based on the properties you have observed.

) / \ v
Quadrilateral

One pair of opposite sides
are parallel

Trapezium
l Two pair of opposite sides Kite
are equal and parallel
Each angle is 90°
Parallelogram Rectangle
Adjacent sides Adjacent sides
X are equal are equal
Each angle is 90 . A A
>y
Square
Rhombus
Think, Discuss and Write
1.  Iseveryrectangle a parallelogram? Is every parallelogram a rectangle?

2. Uma has made a sweet chikki. She wanted it to be rectangular shaped In how many
different ways can she verify that it is rectangular?

Do This

Can you draw the angle of 60°
Allowed Not allowed

Compass A straight edge Scale (Ruler) Protractor
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Construction of Quadrilaterals

Observe the illustrations and write steps of construction for each.

()

B

(b)

(iif)

A
N @ (e)
0 P A
ZAO0C = 120°

Q
\ /RSP =90°
R
(iv) i ”@ B
-
P S Q ]
R
| _ T
C S T Q
ZQST = 45°
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3.2

Construction of Quadrilaterals

Constructing a Quadrilateral

We would draw quadrilaterals when the following measurements are given.

1. When four sides and one angle are given (S.S.S.S.A)

2. When four sides and one diagonal are given (S.S.S.S.D)

3. When three sides and two diagonals are given (S.S.S.D.D)

4. When two adjacent sides and three angles are given (S.A.S.A.A)

5. When three sides and two included angles are given (S.A.S.A.S)

3.2.1 Construction : When the lengths of four sides and one angle are given (S.S.S.S.A)

Example 1: Construct a quadrilateral PQRS in which PQ =4.5 cm, QR =5.2 cm,

RS=5.5cm, PS=4cmand £ RQP =120°.

Solution :

Step1:

Step 2 :

Draw a rough sketch of the required quadrilateral and mark

the given measurements. Are they enough ?

Draw APQR using S.A.S
Property of construction, by
taking PQ = 4.5 cm,
ZRQP=120°and QR =5.2 cm.

4.5cm Q
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Step 3 :

Step 4 :

Construction of Quadrilaterals

To locate the fourth vertex

‘S’, draw an arc, with centre P

and radius 4cm (PS = 4 cm) S
Draw another arc with centre R
and radius 5.5 cm (RS=5.5cm)

which cuts the previous arc at S.

4.5cm Q

Join PS and RS to complete the
required quadrilateral PQRS.

4.5cm Q

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

Solution :

Step 1:

Steps 2:

£ A=60°.
D ? C
Draw a rough sketch of the parallelogram (a special s
type of quadrilateral) and mark the given oo
measurements. 60°
A B
Scm

Here we are given only 3 measurements. But as the
ABCD is a parallelogram we can also
write that CD=AB=5cmand AD =
BC=3.5cm. (How?)

(Now we got 5 measurements in total). N
Draw ABAD using the measures

AB = 5cm, ZA = 60° and
AD=35cm.

A S5cm
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140 Construction of Quadrilaterals

Steps 3: Locate the fourth vertex
‘C’ using other two

measurements BC=3.5cm
and DC=5cm.

B
Step 4 : Join B, C and C, D to Scm \C

complete the required
parallelogram ABCD.

3.5¢

3.5cm
60°
A B

5cm

(Verify the property of the parallelogram using scale and protractor)
Letus generalize the steps of construction of quadrilateral.
Step 1: Draw arough sketch of the figure .

Step 2 : Ifthe given measurements are insufficient, analyse the figure. Try to use special properties
of'the figure to obtain the required measurements

Step 3 : Draw a triangle with three of the five measurements and use the other measurements to
locate the fourth vertex.

Step 4: Describe the steps of construction in detail.

Exercise - 3.1

Construct the quadrilaterals with the given measurements. And write steps of construction.

(a) Quadrilateral ABCD with AB =5.5 cm, BC=3.5cm, CD =4 cm, AD =5 cm
and ZA =45°.

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

(c) Parallelogram PQRS with PQ =4.5 cm, QR =3 cm and ZRQP =60°.
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BFrbo 31 AOS Boh Beder BC=3.5
20.&. $8cw DC=520.%. o&°
b 880 ‘C’ Hgowed.

%o 4 B, C %6 C, D o
B HIH RN 5 0.,

SHrosy zﬁeﬁoéoe)mo X
ABCD &:08. D 5 20.5. \C

(-(50&_@, eI &5BrA0D

KiSmOBS S o $68D0508.) Bowe s
R 5 20.. B
RIS aa@ iﬁéﬁaiﬁo@& Qo2 ABrrod (Bod dEore @mée‘%ééozﬁéz‘ﬁa{}
Brbo 1t SHRS S0 BwE) D Hwo AKD,
Bbyrdo 2 S@ES Soden, A28 ISP HErd) DAY, ATYEFIB SRS Podeid

iﬁéﬁ)tﬁ:@a cﬁc"é@ sprdorne EiPaed.

iFko 3 Sméeaoé‘g 0tH Foded® Sk Sodod @be Do2esed8, HADS Botd Fededd
S&EBE TYD 880 98038 TS ).

BrLo 4 Qo%Ee0 BwE) BFTre Lé:fné&éé’éeﬁs DSBore TPAsPd.

@@g‘éo - 3.1

B0 adyds Fodod &HGrAod SEtyre JoRErod Fo%08. Qoes (B0 Traol.

(@) ABCDiﬁéo&?DaoeSS AB=5.520.., BC=3.5 20.%.,CD=4 20.&.,AD=135 0.,
oo LA =45°.

(b)  BEST S&8pz08® BE = 2.9 20.&., ES =3.2 20.8., ST = 2.7 20.8., BT = 3.4
20.8., ZLB=75°

(€) X&ross SEdyeo PQRS 6° PQ = 4.5 20.8., QR =3 0.8., ZRQP = 60°.
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142 Construction of Quadrilaterals

(d) Rhombus MATH with AT =4 cm, Z/MAT = 120°.
(e) Rectangle FLAT with FL=5cm, LA=3 cm.

(H  Square LUDO with LU=4.5cm.

3.2.2 Construction : When the lengths of four sides and a diagonal is given (S.S.S.S.D)

Example 3 : Construct a quadrilateral ABCD where AB = 4 cm, BC = 3.6 cm,
CD=42cm,AD=4.8cmand AC =5 cm.

Solution : \
4.2
Step 1: Draw arough sketch of the quadrilateral ABCD with the given - C
data . . . . 8em| s 3.6cm
(Analyse if the given data is sufficient to draw the '
quadrilateral or not . A B
4cm

If sufficient then proceed further, if not conclude that the data is not enough to draw the

given figure).
Step 2: Construct AABC with AB =4 cm, BC=3.6 cm C
and AC=5cm
Sem 3.6cm
A 4cm B
Step 3: We have to locate the fourth vertex ‘D’. It would D
be on the other side of AC. So with centre A
and radius 4.8 cm (AD =4.8 cm) draw an arc
and with centre C and radius 4.2 cm (CD=4.2 <
cm) draw another arc to cut the previous arc
atD.
Sem 3.6cm
A 4cm B
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(d) oeoa% MATH &8 AT =4 20.8., /MAT = 120°.
(e) é)qéwzﬁéaéﬁéo FLAT &* FL =5 20.%., LA =3 20..

)  S&3o LUDO & LU = 4.5 %0.5.

8.2.2 Qoyes0 1 Trentd ghere Foden $0n S¥o i s (S.S.S.8.D)

esRsn 3 AB = 420.8., BC=3.620.5., CD=4.220.%., AD = 4.8 20.8. £8c5
AC =5 20.%. oseos® ABCD zﬁéaéaa)aao DBoisod.

205‘3890:

Fro 1: ABCD Ssétiypo Gwd) d&sHwo Hd Seden
$00wrd. (B3NS Sepodo HEy Joesrds
5008 B&°® 0 DFHee DD, DOV
Qoyeao Soden epd. B508 aD)d sgrodo
Qopeaed8 HBDEEY 980D, aPd Fode
sprdornr HHdadn 206&0:52.6@?026 zﬁé;d)a:)ao
Zﬁc‘g@ 305800 ADY BPoden EoPdmeld8
@’)Oﬁ)@&omé’).)

Bydo 22 AB = 4 20.8., BC = 3.6 20.%.,
58050 AC =5%20.8. osos® AABC
K)B&oa‘@.

BP0 31 AC ghazo 39S &od S %Qlo ‘D’ %
dee HBoSKORP HB8Oo=O. A Bolore
4.820.8. wg%éoég (AD=4.8 20.5.)
a8 oo Aosrd. eadgore C Bodlorr
4.2 20.%. a°e®°go§s (CD=4.2%0.%0.)
6E ard) Iwsd o D Bl
PoBoBAG o™ ASSTD.
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144 Construction of Quadrilaterals

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

D
ABCD. — ]
4.2cm
C
4.8cm
Sem 3.6cm
A 4cm B
Example4: Constructarhombus BEST with BE=4.5cm and ET=5cm
Solution : T S
Step 1 : Draw arough sketch of the thombus (a special type of
quadrilateral). In which all sides are equal. So d(\’g
BE = ES = ST = BT = 4.5 cm and mark the given
measurements.
B 4.5cm E
Now, with these measurements, we can construct
the figure. T
Step 2 : Draw ABET using SSS property of construction
with measures BE =4.5cm, ET =5 cm and
— g N
BT=4.5cm 5 e,
V
B 4.5cm E
Step 3 : By drawing the arcs locate the
fourth vertex ‘S’ ,with the remaining S

two measures ES = 4.5 cm and
ST=4.5cm.

4.5cm
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D
Brdo 4 A, D %8c» C, D o éé)%aé o5 4.2 250. 8.
s ABCD iﬁéé)éa?sao VBB, C
4.8 20.5.
5 20.% 3.6 0.5
A B

205‘3890:

BFPo 11 Troad @) D& Heo A (@8 KB
rﬁéaé)a)aé)é{) 1O8oHol). B Q) ghere
Boden ddrdo =2H3 BE=ES=ST=
BT =4.5 20.8. 0% $e08° H80w00.

AP K0 Heood :06(&05267:533.

BFrSo 2 80.8H.85. (Bgha oo Hdsedo BE=4.5
20.&., ET=5%0.5., BT =4.5%0..
Fodos® ABET % Bod.

PBFlo 3 s 8o ‘ST B KNGOS, WADI
Bodh Boden ES =4.5 0.8, $r8am
ST =4.5%20.%.08° ooaren AcTD.

B

4.5 20.5.
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146 Construction of Quadrilaterals

Step 4 : JoinE, Sand S, T to complete the
required rhombus BEST. S

T 4.5cm

4.5cm

Try These

1.  Canyoudraw a parallelogram BATS where BA =5 cm, AT =6¢cm and
AS=6.5cm? explain?

2. Astudent attempted to draw a quadrilateral PLAY given that
PL=3cm, LA=4cm,AY=4.5cm,PY=2cmand LY=6 cm. But
he was unable to draw it why ?

Try to draw the quadrilateral yourself and give reason.

Exercise - 3.2

Construct quadrilateral with the measurements given below :

(a) Quadrilateral ABCD with AB =4.5 cm, BC = 5.5 cm, CD =4 cm, AD = 6 cm
and AC= 7cm

(b) Quadrilateral PQRS with PQ = 3.5 cm, QR =4 cm, RS =5 cm, PS = 4.5 cm
and QS = 6.5 cm

(¢) Parallelogram ABCD with AB= 6cm,AD=4.5cmand BD=7.5cm

(d) Rhombus NICE with NI=4 cm and IE=5.6 cm

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

Example 5 : Construct a quadrilateral ABCD, given that AB = 4.5 cm, BC = 5.2 cm,
CD =4.8 cm and diagonals AC=5cmand BD=5.4 cm.
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B>t 40 E, S 0805w S, T oo 5098 5%
525008 croand BEST &$kgob. S

(B ool

1. BA = 5 20.80., AT = 6 20.8. 583w AS = 6.5 20.85.?7 Sodes®
BATS 5088 S0 AcHeEr? DHB0S0E.

2. % dwyp PL3 20.80, LA = 4 0.8, AY=4.5 20.5, PY=2 20.&
S8cw LY= 6 20.8p. Soses® PLAY o3 S8R DBOTRS
BHB)oTH. 5 o SPBE. NohH? AP &rwe SeEBerd) AoHze8
©cH&0D), D seberen S8)os.

ogR5do - 3.2

Bol al@dd Fodod aidrion S&dyere Aol Behod.

(a) ABCD zﬁéé)éaa)&oé's AB=4.5 0.8, BC=5.5 0.5, CD=4 20.8, AD=6 0.5 $8c»
AC=T7 20.%.

(b) PQRS z‘je‘éoéoa)aoeﬁ‘s PQ=3.5 0.8, QR=4 20.&, RS=5 20.&, PS=4.5 20.%
5805w QS= 6.5 0.5,

(c) XeSposy S&dymo ABCD &° AB=6 20.5, CD=4.5 20.8 $805 BD=7.5 20..

(d) DHSHBH0 (cPoad) NICE & NI=4 20.& H8050 IE=5.6 20. 8.
8.2.3 Joxeeo: Saetd gheren, Soth Sore Soden 2 (S.S.S.D.D)

SR8 51 AB=4.5 0.8, BC=5.2 20.5, CD=4.8 20.5, gpen AC=5 0.8 $6ciw BD=5.4
20.$ FPodes® iﬁe‘éséaa*)eao ABCD DBosod.
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148 Construction of Quadrilaterals

Solution:

Step 1: We first draw a rough sketch of the quadrilateral ABCD.
Mark the given measurements.

(It is possible to draw AABC with the available
measurements)

Step 2: Draw AABC using SSS Property of construction
with measures AB = 4.5 c¢m, BC = 5.2 cm and
AC=5cm

Step 3: With centre B and radius 5.4 cm and with
centre C and radius 4.8 cm draw two arcs
opposite to vertex B to locate D.

A 4.5¢cm B

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

Frdo 1: Isd Sdtipao ABCD ang) d&Hwo A, s Seden
8oz,
(208 Fodos® AABC @gbao d8)0sKe0)

RWRBo 20 26.85.3D (Bghes IohHsvo egedore AB=4.5 0.8y,
BC=5.2 20.% 850 AC=5 0.5 Fodos® AABC
36&0@8.

B0 3: BEoorr 5.4 0.8 atg@*’go@s a8 @0, C SolBore
4.820.8. aggﬁ*(?o@e 5878 w0 AD, 'B' 80208 Qe D othidis
1HBowd.

Brbo 4 C, D 50600 A, D o endre S0
ABCD $05.

5.4 0.8,

FA 4.5 0.5, B
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150 Construction of Quadrilaterals

Think, Discuss and Write

then fourth vertex ‘C’ ? Give reason .

2. Construct a quadrilateral PQRS with PQ=3 cm, RS=3 cm,PS=7.5cm, PR =8cm
and SQ =4 cm. Justify your result.

Exercise - 3.3

Construct the quadrilateral with the measurements given below :

(a) Quadrilateral GOLD; OL=7.5cm, GL=6cm,LD=5cm, DG=15.5 cm and
OD=10cm

(b) Quadrilateral PQRS PQ = 4.2 cm, QR = 3 cm, PS = 2.8 cm, PR = 4.5 cm and
QS=5cm.

3.2.4 Construction : When the lengths of two adjacent sides and three angles are known

(S.-A.S.A.A)

We construct the quadrilateral required as before but as many angles are involved in the
construction use a ruler and a compass for standard angles and a protactor for others.

Example 6 : Construct a quadrilateral
PQRS,  given that
PQ =4 cm, QR = 4.8 cm,
/P =175%° ZQ =100° and
ZR=120°,

The angles such as 0°, 30°, 45°, 60°, 90°,
120° and 180° are called standard angles.

Solution :

Step1: We draw a rough sketch of the
quadrilateral and mark the given
measurements. Select the proper
instruments to construct angles.

Step 2: Construct APQR using SAS

property of construction with measures ,
PQ=4 cm, /Q=100° and QR =4.8 cm 7
7/
7
(Why a dotted line is used to join PR ? This //
can be avoided in the next step). e g
P 4cm
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e5°209, $Qyod), Tecehod

1. ewssnd® a9 swsymo ABCD Acbeedd swothre A ABD & 3nten 28 o
HBoWKeTe? sederen BoHod.

2. PQ=3 0.8, RS=3 20.&, PS=7.5 20.8, PR=8 0.8, H8cw SQ=4 20.5. Fodes®
S&Bpeo PQRS 080808, dowo O dore TR dkdoSes.

ogrsdsm - 3.3

Bots spas Sodud aS@PROD FEY Skblyersts Goisod.
(a) GOLD &3 iﬁééaéa?baoﬁs OL=7.5%0.8, GL=620.80, LD=520.8», DG=5.5 20.8. £8c5»
OD=10 %0.%.
(b) PQRS iﬁéoéaa&oé‘s PQ=4.2 20.&, QR=3 0.8, PS=2.8 0.&, PR=4.5 20.L 8o
QS=5%0.2v.
3.2.4 Qo700 : Totd W) gheren O Jurtd Sere Foden 2INIDS (S.A.S.AA)
KRS SHBpe Aouer) Do Iwordre TRKEReS TFo. wowd & oo &S

Seron JgIted HFows Jovweod® Soad, é@ééé’\)@ SHAPAY (rSrdE Seroty Agro.
SoADS BorTNeE® Eesirdd DIFEAODE Sy),

&Se 6: PQ=4 20.5, QR=4.8 20.8», P=75" ZQ=100"5800 LR=120° Sose&® PQRS
zﬁe‘é)d)a*)aao 36&0%50&.

(S8 S0 0°, 30°, 45°, 60°, 90°,

Rogeo: 120° %80 180°.

Frdo 1: Ssidpao Gws) D& Hwod A
Foden HYoTD. JTUEFEIS KOHE

S

H85Tren DN TD.

B0 2: 08550 (P JchHo emedore
PQ=4 20.%, £Q=100° 6050
QR=4.8 20.5 Fosos® APQR
QBowd.

(PR % <og)e Ags® garo. ’
DotrB? B Sowd S ’

&oRolidy)). s L00r
d
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152 Construction of Quadrilaterals

Step 3: Construct /P=75°and draw pY

[Do you understand how 75° is
constructed?

(a) An arc is drawn from P. Let it
intersect PQ at P’ . With center P’
and with the same radius draw two
arcs to cut at two points A, B which
give 60° and 120°respectively.

(b) From A,B construct an angular
bisector. Which cuts the arc at C,
making 90°.

(c) From A, C construct angular
bisector (median of 60° and 90°)
whichis 75°.]

Step 4: Construct ZR = 120° and draw
RZ to meet PY atS.

PQRS is the required quadrilateral.

4cm Q
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RBarso 3: LP=T75° 80 28100 py K AASD.
[75° 8fe00 e 2GS BenySomro.
(a) PZoore &0 a‘gﬁgoés a8 TR0
Acsr® o8& PQ & 58 P' pododod
DI, P'Sogore o8 agrgos®
508 Both wrdiwes Aij © A, Be $¢
podaran. @ity Hd% 60° Hbduto
120° %0 DB &0,

(b) A,B & o &% I Velaty B
AR ©b 38d war) C 58 9o&y
o)t 90° o ©HE0d.

(©) A, Co o5 80A &% Dobeotd
Bas A (60° Hooam 90° o o)
205% 757 8mo 35 e B PY
Iod.

100°

Frdo 4: LR=120" a0 2000, Sy R
Swothre ADS S%wly py o S £
PO&0oh. DD XY BEBeso
PQRS £3505.

4 20.5%. Q
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Think, Discuss and Write

of 75° Give reason.
2. Can you construct the quadrilateral PLAN if PL=6 cm, LA=9.5cm, £P=75°,
/L =15%and ZA =140°.

(Draw a rough sketch in each case and analyse the figure) State the reasons for your

conclusion.

Example 7 : Construct a parallelogram BELT, given that BE = 4.2 cm, EL = 5 cm,
ZT =45°

Solution :

Step 1: Draw arough sketch of the parallelogram BELT
and mark the given measurements. (Are they are

sufficient for construction ?) s

B 4.2cm E

Analysis :

Since the given measures are not sufficient for construction, we shall find the required

measurements using the properties of a parallelogram.
As “Opposite angles of a parallelogram are equal” so ZE= /T =45° and

“The consecutive angles are supplementary” so ZL =180° —45°=135°

Thus Z/B= ZL=135° X
Step 2 : Construct ABEL using SAS property of .
construction model with BE = 4.2 cm,
ZE=45° and EL =5 cm /I R
, % P
)
)
)
I
1
)
1 45"
L
B 4.2cm E
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e5*009), $8yod, Techol

?06&05&@@? se8esren BOHOB.

2. PL =6%0.8., LA=9.5%0.8., ZP=75° /L =15°%060m ZA =140° Soges®
Sédymo PLAN Acheooe?
(& éoéﬁéaoéﬁzénv D&Y HEFeD AD, SPerserdd 3)53,%1060&.) S &né& Jdrrrod SAS

So8een SO0,

&8s 71 BE=4.220.8., EL=5%0.5., /T =45° o8& BELT o3 $sross ERAHET
dggosok.

T

352890:

F>rSo 1t BELT $&ro88 $5608yeed8 D& Hwo A,
a8l Soden HBoKOE.

(Vo8 & BPoden S0DPEPr?)

B Soden H6 @U"&E‘J"@% TPORKoS Jdrossd fﬁe‘éaé%)& 65020 sprdorr DA BPoeen
Beossard.

ISEvvJeY Yo iﬁééaéo?)aoés DSBS Seen DwHo. HS LE= /T =45° e0ioio.

RVBOM® &3 geen /L =180° —45°=135°.

w53 /B= /L =135° e X

BFSo 2 H.8%.50. (Bahe: Joho egedore L
ABEL (©ghey BE = 4.2 0.8
ZE =45° %8050 EL =5 20.. ! S
Fodos® 206&0{?@. I . <

! 45

B 4.2 20.5. E
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Step 3 : Construct £B=135°and draw BY

X

45
B 4.2cm E

Step 4 : Construct ZL=135°and draw LN to meet BY atT.

BELT is the required quadrilateral (i.e. parallelogram)

Y
N. \T N L
7<

45

B 4.2cm E

Do This

Construct the above parallelogram BELT by using other properties of parallelogram?

Exercise - 3.4

Construct quadrilaterals with the measurements given below :

(a) Quadrilateral HELP with HE =6cm, EL=4.5 cm, ZH=60°, ZE=105°and £P=120°.
(b) Parallelogram GRAM with GR=AM=5cm, RA=MG=6.2cmand /R =85°.

(¢) Rectangle FLAG with sides FL=6cm and LA =4.2 cm.
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Brbo 3 /B =135°¢&%0 D809 BY Acird.

X

45
B 4.2 20.5. E

PBso 4: LL=135"Eew0 2800 LN o BY B T 58 podoiboiden Adrd. 55 S5y
J5ro88 SHdpeo BELT d8j0508356.

X

Y
N. \T N~ %
7N

45

8 Bohod

BELT 885088 iﬁéﬁ)%wb& 308 @ 388 JSrosd iﬁéaéaa)& FoRe eErsore 36&055655
8O, BN SEoB.

@@g‘éo - 3.4

Bots 2a5aS Sode egrdorne sPard)d zﬁééazﬁaa)w’o:éa K)e&oéo&.

(a) S®dyeo HELP &° HE=6%0.8., EL=4.520.8., ZH=60°, ZE=105°%08a £P=120°.
(b)  Xsross S%tyeo GRAM & GR=AM=5 20.8., RA=MG=6.2 20.8. $Hciw LR=85°.
() &g5880 FLAG &° gheso FL =6 0.8, $0660 LA =4.220.5.
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158 Construction of Quadrilaterals

3.2.5 Construction :When the lengths of three sides and two included angles are
given (S.A.S.A.S)

We construct this type of quadrilateral by constructing a triangle with SAS property. Note
particularly the included angles.

Example 8 : Construct a quadrilateral ABCD in which AB =5cm, BC=4.5cm, CD =6 cm,
ZB=100°and £C =75

. 6cm C
Solution : D »

Step 1 : Draw arough sketch, as usual and mark the measurements
given (Find whether these measures are sufficient to construct

a quadrilateral or not? If'yes, proceed)

Step 2 : Draw AABC with measures AB=5cm,
/B =100° and BC = 4.5 cm using
SAS rule.

S5cm

Step 3 : Construct £C = 75° and
Draw CY

A S5cm B
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3.2.5 Joymo: Lardd ghere Fodw, o & Serer a)$dd (S.AS.ALS)

atndod SEitypre Qo9ee0s® b0 40.8%40. (Bgbe Johdo egrdore (Bebeso R0, (Heedorr
6&3&& ey Hooero.

&8s 8: AB =5 20.8., BC=4.5%0.%., CD =6 %0.%., /B =100° &8c» £C =75°
Fosos® ABCD iﬁéé)é;)&O QBoisod.

205‘3890:

Pardo 11 ad)d Fodod MHode Imie Sddyzo ABCD
Dy HerQ) ASSed.

(S&qe Ao & Soben $0PTeAsT? HOB?
BOE SnotHd JiHoeo)

B>do 2 AB=5 20.8., /B = 100°
$08050 BC = 4.5 0. 9.
Fodos® 55.8° 5. (©ghes dadsvo
Bse8o AABC dggoed.

BErso 3 £C =175° 0 D809
CY B Aced.

A 5 0.8, B
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Step 4 : With centre ‘C’ and radius
6 cm draw an arc to
intersect CY at D. Join
A, D. ABCD is the required
quadrilateral.

Scm

Think, Discuss and Write

3

Construct following quadrilaterals-

(a) Quadrilateral PQRS with PQ =3.6cm, QR =4.5 cm,RS=5.6 cm, ZRQP =135° and
ZSRQ =60°.

(b)  Quadrilateral LAMP with AM =MP=PL=5cm, ZM=90° and £P = 60°.

(c) Trapezium ABCD in whichAB ||CD, AB =8 cm, BC=6cm, CD=4cmand ZB=60°.

3.2.6 Construction of Special types Quadrilaterals :

(a) Construction of a Rhombus :

Example9: Drawarhombus ABCD in which diagonals B
AC=4.5cmand BD=6cm.
Solution : 3cm
Step 1 : Draw arough sketch of thombus ABCD and mark the given A ;l c
measurements. Are these measurements enough to construct 4'5‘;Tm
the required figure ?
To examine this, we use one or other properties of thombus to ¥

construct it.
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B>bo 4: ‘C’ BoBore 6 o.5n.
THPLOE a8 THO cY
dp AD 'D' DogoHo
H8owd. A, D o Seodre
S SHEy=o ABCD y
QDo BEI6.

88009, $0)0d), Trahod

Bod SStperoy Bwid Foses® Qgosol.

(a) PQRS s&syeod® PQ =3.60.%., QR =4.520.8.,RS=5.620.2., ZRQP=135°
080w ZSRQ =60°.

(b) LAMP s&imes® AM =MP =PL =5 0.8., ZM =90° £8a% £P=60°.

(c) Bdgodo (BHeon S&dpzo ABCD Soth AB || CD, AB=8 20.2., BC=6 %0.8. CD=4
0.8, 8w ZB=60°.

3.2.6 ($Eg8 Skotiyes Jogres
(a) TPowR Joese:
aTdn 9 88wen AC=4.5 0.8, £odciw

BD = 6 20.&. Sosos® ABCD 280508 B[P

NTRERO:

Faro 1: woad ABCD Gng) D&5¢0 A s Sodes H80w°d.
B Foden PHRE Toad IS HOHTEY &TA5e?
564000 Troald Fomed HEDH Bl
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162 Construction of Quadrilaterals

Analysis: The diagonals of a rhombus bisect each other perpendicularly,
AC and BD are diagonals of the rhombus ABCD. Which

bisect each other at ‘O’. i.e. ZAOB=90°and

A ]
4.5
OBZOD—7=5—3cm 3em
Now proceed to step 2 for construction. v
/\X
Step 2: Draw AC=45cm (one diagonal of the rhombus
ABCD) and draw a perpendicular bisector XY of
it and mark the point of intersection as ‘O’.
A (0]
4.5cm
vY
/\X
Step 3: As the other diagonal BD is Perpendicular to AC , _ 1B
BD is a part of XY . So with centre ‘O’ and
radius 3 cm (OB = OD = 3cm) draw two arcs on
either sides of AC tocut XY atBandD. 3em
N
A o
4.5cm
3cm
—t—
vY
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Sgésa:

o ABCD &° E, BD e Sren @ ‘07 &
godohBHachogromeo. ©08 Z/AOB =90° £8c5»

AP 28 PS50 3egro.

roaRS? écﬂ;e:o DEBo @0 HEIPOHED Bodoeram.

/AX
F>s0 20 AC = 4.5 0.5, Fosss Bgrgpodo AT, (30
ABCD wroané?t .8 égo 08 w0z DXBPOED B
XY o A, 90&S Do ‘O @ $H8owed.
A
4.5 [2o. 5.
vY
- _ /\X
PS03 BokS 8o BD, 3mwisd 8o AC & eomore & B
otwod. 5295 BD, XY S9&b grifo e0o0d. s05$
‘O’ Boore 3 20.&. (OB = OD = 3 20.&.)
a"e@"gogs Botd THsven AC & 3839e° Acrd.
0.5
oS DothHoss B 5605 D @ %80m. 7
T
A 0 C
4.5 [20. 5.
3 0.5
N
D
vY
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164 Construction of Quadrilaterals

Step 4: Join A,B;B,C;C,Dand D, A tocomplete the AX
rhombus.

Think, Discuss and Write

1. Canyou construct the above quadrilateral (thombus) taking BD as a base instead of AC?

Ifnot give reason.

2. Suppose the two diagonals of this thombus are equal in length, what figure did you obtain?

Draw a rough sketch for it. State reasons.

Exercise - 3.6

Construct quadrilaterals for measurements given below :
(a) Arhombus CART withCR=6cm, AT=4.8 cm
(b) A rhombus SOAP with SA=4.3cm, OP=5cm

(c) Asquare JUMP with diagonal 4.2 cm.

Free Distribution by T.S. Government 2022-23



MF%o 4: (1) A, B; B, C; C, D &6 D, A o Sendre AX
ABCD troad 28)the&ob.

©8°009), 8y, Tradhod

1. 3 ewsrsns® ABCD croati AC gesomr se%ome BD O gesomr 808°9 d8joisKese?
508 soBeren BoHos.

2. woaRE® Both Ere SREHen $ErKo wowd @ HLo JBHEH0H? VDL AD, D SBEreD

BoHo’&.

oo - 3.6

(Bots agdS Fodos® 5% SEeres BBk
(a) ©roa® CART S0t CR =620.2., AT =4.820.5.
(b) ©roa% SOAP S0t SA =4.320.8., OP =5 20.5.

() S&Bo JUMP Soth 880 4.2 20.8.
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166 Construction of Quadrilaterals

What we have discussed

2. Aquadrilateral can be constructed uniquely, if
(a) The lengths of four sides and one angle are given

(b) The lengths of four sides and one diagonal are given

-

(c) The lengths of three sides and two diagonals are given B6ECSL

(d) The lengths of two adjacent sides and three angles are given
(e) The lengths of three sides and two included angles are given

3. Thetwo special quadrilaterals, namely rhombus and square can be constructed when
two diagonals are given.

Note to Teachers:

Angles constructed by using compass are accurate and can be proved logically, where as the
protractor can be used for measurement and verification. So let our students learn to construct
all possible angles with the help of compass.
Fun with Paper Cutting

Tile and Smile

Cut a quadrilateral from a paper as shown in the figure. Locate
the mid points of its sides, and then cut along the segments joining
successive mid points to give four triangles T, T,, T;, T, and a
parallelogram P.

Can you show that the four triangular tiles make a parallelogram.
How does the area of the parallelogram compare to the area of

| the original quadrilateral?

' Just for fun

Qudrilateral + Quadrilateral = Parallelogram?
Fold a sheet of paper in half, and then use scissors to cut a pair of congruent quadrilaterals.
Cut one of the quadrilateral along one of the diagonals, and cut the second quadrilateral along
the other diagonal. Show that four triangles can be arranged to form a parallelogram.
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Sodo A ERyowo

1. 988 Sedyeo omrewod wonth KPold Soden ©ddo.
D, SEdperen HFore JGOBTIE ko T Soden.

(@) Teeorh ghero FEDen, a8 Ewo Fod s

(b) Teeord ghepe FEHen, o8 Ego Fod a$Hd

(c) Lot ghepe EPEHen $HOAM Botd e Foden BYNSHE
(d) Both @) heren FEHen DO Hrtd Sere Fodenr BRIDHEH
(e) St ghere DEHen HOAH B o5 o eren BAHID

3. @%é SHBEYPBS TPoR B SEBron G Bod Ere Foden By DB0NSLY).

SIPTEDOEH SrSS:

Sesive Jo9EDS é@éé@&) TEB 0 PYBBS HereorT VKL 58 TOBore AETV0BB).
S50l 038 Eere Foden KOOI SrE QBRI HRBA0TRO. 00T Smgt.‘ge;éa
FBETDI &Y $HABPA0D PO ) 5re Eereih B0 AP DSEorT BODHEATD.

=AS0 égéo‘{:)%s SLoapen
©Y), sdobod
2.8 RS0 $H0d (38 Hax5wE” He8riS Degorr et SEBe) 8OOSO’
3Hero 2;6)65?3 Aot HGoD HKD (Boos® £, E8BoLTE TreniDd
®eberen T, T,, Ty, T o0 58050 $r0SS S0 P & h&oob.

& et (BEHeros® SHroSE S5&EBeY) @B 0T ?O

DF) SSear

S&EEYes0 + SEYeo = V0SB SELyesre?
2.8 sPAEPR) S0G5E Bod grPreenr o&D, é§6§5 3o BHogrses zﬁe‘é)é)a)we)?é) Déo)ézﬁo&.
Evnlals iﬁe‘é:é)a)aoé‘s a8 880 Soal E8Botol. Bord zﬁé)éaa)aoés BoKs BBo Soads E&BoHod.
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Chapter

Exponents and Powers

4.0 Introduction

We know that 3 x3x3x3x3x3 =3% and
3X3X3X3X3X i, (m times) = 3™
(1) Theestimated diameter of the sun is 1,40,00,00,000 m and
(i1) Mass of the sunis 1, 989, 100, 000, 000, 000, 000, 000, 000, 000, 000 kg
(i11) The distance from the Sun to Earth is 149, 600, 000, 000 m.
(iv) The universe is estimated to be about 12,000,000,000 years old.
(v) The earth has approximately 1,353,000,000 cubic km of sea water.

In a chess board there are 64 boxes. Let us fill each square of a chess board is filled with
grain like this. First box is filled with one grain and remaining boxes are filled in such a way
that number of grains in a box is double of the previous box. Do you know how many
number of grains required to fill all 64 boxes? It is 18,446,744,073,709,551,615.

Can we read, write and understand such large numbers? Try to recall how we have written these
kinds of numbers using exponents.

1,40,00,00,000 m = 1.4x10° m. L Exponent

9/
We read 10” as 10 raised to the power of 9. Power<«— 1 0 —bBase

Do This
1. Simplify the following-

()37 x 3’ (i) 4 x4 x4x4x4 (i) 3*x 4°
2.  Thedistance between Hyderabad and Delhi is 1674.9 km by rail. How would

you express this in centimeters? Also express this in the scientific form.
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2P0 S°€)) DD AI) 51IETOeN)

4.0 $0E5c%0

3x3x3x3x3x3 =3%%800

3X3X3X3X3IX i, (M &) = 3™ 0 £ Beoko.
Qetgd a0 1,40,00,00,000 &. ™ wolae Scha&od. HBA
Qg ($35oe8 1, 989, 100, 000, 000, 000, 000, 000, 000, 000, 000 &. (7.
SrtgR8 45e08 g Ko edo 149, 600, 000, 000 .
Do G HoHy) 12,000,000,000 Soseorenre ewobae Soha&od.
g o 1,353,000,000 505 8.80. O Ko, 09 H% Seoe!

30 2386368 64 SEoPenotTaw. 28 BN 3386(3?.3 8 S5e580e® 5 Aozsen Goledarom. Jwisd
$5806° 2.8 Aoe: GosaBod. HADS (HB $5808® 000 S5806°0 Aoz 880D
soSadaron. yer 64 ISoros® JoSaed8 ) Acmos SParS® ord? 8
18,446,744,073,709,551,615 Aoesen esHzeam.

2208 Loggeod Trabio, S8SKo, @go D850 ééo 0050 Swe? Berod I FrBosPeD
SBHTRA0D e TRRP HEH BEnEod.

1,40,00,00,000 &. = 1.4x10° &».

10° % 10 &%) 9 & 800 SHeeo.

D Bchod
1.  (8od & ‘@%éboiﬁo&.

()3 x 3’ (i) 4 x4 x4x4x4 (iif) 3%x 4°

2. prioeerd $8a5n §do i Bev S8t drdo 1674 8.5, B vodnegets
$°8) $rerol ErHoe? TraHod. HAY D Eros? Srre trahod.
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_ 170 Exponents and Powers

4.1 Powers with Negative Exponents

Usually we write

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

Avagadro number =6.023 x 10%

These numbers are large numbers and conveniently represented in exponential form.
But how we represent very small numbers even less than unit in exponential form?
For example

Thickness of hair = 0.000005 m

Thickness of micro film=0.000015 m

Let us observe how we can represent these numbers that are less than a unit.

Let us recall the following patterns from the earlier classes.

10° =10 x 10 x 10 = 1000
10> =10 x 10 = 100 = 1000/10
10" =10 =100/10

As the exponent decreases by 1, the value becomes
one-tenth of the previous value.

_——
10° =1=10/10
10 =2
L. o1
Continuing the above pattern we can say that 10 = 10
Sitilarly 102 = =10 = -« L oL _ L
Y 10 10 10 100 10
N 1 0 1 1 1 1
= — = = X — = ——— =
100 100 10 1000 10°
. . 1 n 0
From the above illustrations we can say T =107 or ———=10
Observe the following table:
1 kilometre| 1 hectometre |1 decametre 1 metre |1 decimeter | lcentimetre |1 millimetre
1000 100 10m 1 i L L
m m "l ™ 100 ™ | 1000 ™
10°m 10°m 10'm 10°m | 10'm 10°m 10°m
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4.1 awes Hrsrores® ¥r&% draren

B0 S0
K@ a0 = 1,40,00,00,000 &o. = 1.4x10° &,
oSmES Somg = 6.023 x 107 o ri.

&3 Kaoaaegen 'zbtg éospggen 8508 HAJ oogfore Hrarod ErsHos® Trahitdrsn. wond wd 5)26012603)?3@26:)
@R 2.8 (D0 B0l 8 O Sogged Frerol ErHos® der Trardn? wer TPaireod K D
N8 H T ?

GTPTPEEIE

o Joens Hoss» = 0.000005 .

DIE® 3G ) oz = 0.000015 .
o8 (HS;e0 E08 8 DHIS zerod Dogygod FrErol ErHos dew TPADXL). 588903508,
Bod B8KBE 581005 WHBELD w80 HKh Binsios.

10° =10 x 10 x 10 = 1000 La,é Kogy g Fraroto 1 SRS & Sogy ﬂ

10> =10 x 10 =100 = 1000/10 o A0 oo Slipehors:
10" =10=100/10

. 2

10° =1=10/10
100 =2
o1
D @85 eBdPore FSFAT 107 = 0 o IYKes.
325 10—2—L;10—LXL_L_L
eeston 10 10 10 100 102
100 100~ 10 1000 10°

1 - 1 "
2 GPSno oD W:IO " Soe 10—_”=10 ® D)oL

Bod HEB 56890508,

18 5. 137 9. 13.5%. 1 3. 1 32. 8. 1 20.%%. 1308,
1000 & 100 & 10 & 1 % L % Lz’ib Lﬁb
: : : : 10 = 100 = | 1000 >

10° &. 102 év. 10" &v. 10%. | 107" &, 1072 &, 107 &,

Boorrn (H3hdo 0F ¢dE Hodd 2022-23



_ 172 Exponents and Powers

Do This

Whatis 107° equal to?

Observe the pattern-
G 8 = 2x2x2 = 23
.8 2
1 bt = = X =
(ii) > 4=2x2 2
I
i) - = 2=
2
. £ _ A0
@v) > 1=2
LR
5 =
L1 -
o) = 27

1
"= — which is the multiplicative
a

In general we can say that for any non zero integer ‘a’, a

inverse of . (How ?)

Thatisa” xa ™ = ™™ = 40=1

Do This

Find the multiplicative inverse of the following

G 37 () 47 (iii)y 77 (v) 77
1
v) x" vi) — Vi) —
0 6 r i) o
Look at this
distance . ) ) d ) )
We know that, speed = T ime Writing this symbolically , s = . When distance is

1

expressed in meters (m) and time in seconds(s), the unit for speed is written as m X s~

« . . o o m o =
Similarly the unit for acceleration is — which can also be expressed as m x s 2

S
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28 Fohod

10108 Ssrssoahy Deos dos?

Bod HEE eHdEd H68D0508.

M 8 = 2x2x2 = 2°
L8 2
@ 5 = 4=2x2 = 2
P
i) - = 2=
2
. £ _ 0
(v) 5 1=2
L
5 =
Lo _
o) o= 27

1
& %08 ‘@’ JT® e %)035&5 Y oy oD a= —r ﬁf’zﬁpﬁ)ggébois:éiﬁa& Byt a” %
a

a” Q) eeses S0 woerin. der?

a"x g™ = g™t m = 0
230 Bodhod
Bod PR rHeased DEHTWOKD BLACKKw.
Qo 37 G 47 (i) 77 i) 7°°
1
v x" vi) — vi)) —
) (vi) yE (vii) TS

HB KLQoL0d!
ordo

S°O0

d
SK0 = 09 HH58 Bendn. HA JosdEorr § = — @ TPAHHY). 8o @)@éé’s
t

oo WEoEE® BSH B Bosrro> m X 8T o6 BDAHEF0. LB PR .
N

@S m X 82 B Searo.
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_ 174 Exponents and Powers

We can express the numbers like 3456 in the expanded form as follows :
3456 = (3 x 1000) + (4 x 100) +(5x 10)+ (6 x 1)
3456 = (3% 10%) + (4 x 10%) +(5 % 10) + (6 x 10°)

Similarly 7405 = (7 x 10*) + (4 x 10*) + (0 x 10) + (5 x 10%)

Now let us see how we can express the decimal numbers like 326.57 in the expanded form by

using exponentials. (Wehave
2 0 ki + 7 1 1
326.57=3x10°)+(2x10)+ (6 x 10") + 10 102 EZIO_I&FZIO_Z)

=(3%x10%)+(2x10)+ (6% 10%)+ (5 x 1071 + (7 x 10?)

6 8 4
Also 734.684=(7x 10>) + (3 x 10) + (4 x 10”) + (BHWHFJ

=(7x10%)+ (B3 x10)+ (@4 x 10°)+ (6 x 107) + (8 x 107%) + (4 x 107)

Do This

&72.9" | Expand the following numbers using exponents.

(i) 543.67 (ii) 7054243 (iii) 6540.305  (iv)6523.450

4.2  Laws of Exponents

. + [3
We have learnt that for any non-zero integer ‘a’, a™ x a" = a™"; where ‘m’and ‘n’ are

natural numbers.

Does this law also hold good for negative exponents? Let us verify.

(1)  Consider 32x 3

1
1 a M= —— forany non zero integer ‘a’

We know that 3= 3 < a4

m

1 3
Therefore 32x 3% = 3% x _ 2 | Weknow that

n

=a"" wherem>n ﬂ

3t 3
_ 324 = 32
ie, 3*x3%= 37
() Take (-2)°x (-2)™*
) oyt Lot L (o d" % d' = a")

2’ 2" (2)"
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3456 $50& Soggeid DY ErHo8® & (Bob Digorr BOHEO.

3456 = (3 x 1000) + (4 x 100) + (5% 10)+ (6 x 1)

3456 = (3 x10%) +(4 x 10%) +(5 % 10)+ (6 x 10°)
eBDorr 7405 = (7% 10%) + (4 x 10%)+ (0 x 10) + (5 x 10%)

BBGore 326.57 erod Gzeod Dogged DS B0 SrErosetod GH@RPA0D VLo TPODHE)
58890504,

5 (7
326.57=(3 x 10%)+ (2 x 10) + (6 x 100“[5)*(@)

=(3%x10%)+2x10)+ (6% 10%)+ (5 x 1071 + (7 x 10?)

6 8 4
Sy 734.684 = (7 x 102)+(3 x 10) + (4 x 100)+ (E}L(W}L(Fj

=(7x10°)+(3x10)+ (@ x10°) + (6 x 10 ) + (8 x 1072) + (4 x 107°)

2 Fohod

Bod D0gReH FrEPosPeRd GOEPAON 8)(_‘6'365 08 TeeHod.
(1) 543.67 (i1) 7054.243 (i11) 6540.305 (1v) 6523.450

4.2 HrPos Tgasren

‘@’ OB ArRgES HrStony SO M, n e DB Bive Hoag@s a” x @’ = a"" ©d fdo
J)Bam0. @ond 88 ACHK0 awes HrPEPosPes) Erme SOREH0LRP é@%@ago.

() 3%x 3% $0Kesss Sdomo.
1

1
at=—

a

¥4

s ‘a’ @ é}vfgéé BV etelel v ﬂ

34
2 A4 2 1 3 a” m—n
HS 3*x37 =3 ><3—4=3—4 (- —=a ),m>n
— 324 = 32
s 3Px3H= 372
() (-2)7 x (-2)" sodomro.
-3 -4 1 1 1 m n m+n
(-2)7x(=2)" = (- d"xd"=a™")

(_2)3 x (_2)4 - (_2)3+4
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= 1 =7 1 —m
N (_2)7 = (=2) (v =a )

m n m+n)

Therefore (—2)_3 x (—2)_4 = (—2)_7 (ra " xa =a

(i) Letus take (=5)%x (=5)7

2 ey S— a2y
5P (7= 697 s

o)
= (5 Yo

Therefore (—5)2x (=5)"> =(=5)"° (We know 2+(=5)=-3)

. , +
In general, we can infer that for any non-zero integer ‘a’, a” xa"=a""" ; where ‘m’ and a ‘n
o

are integers.

Do This

Simplify and express the following as single exponent.
() 22%x22 (i) 72x7 (i) 3*x37°  (iv) Px74x 70

V) mxm ' (vi) (=57 x (=5

Similarly, we can also verify the following laws of exponents where ‘a’ and ‘b’ are non zero

integers and ‘m’ and ‘n’ are any integers.
y nteg

You have studied these laws in
lower classes only for positive
3. (d"xb")=(ab)" exponents (Whole Numbers).
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= 1 ~7 1 —m
- (_2)7 = (=2) (- a_m =a’)
w55 (—2) 7 % (=2) 4 =(=2)” (o ad"xd"=a™™)

(i) (=5) %% (-5)7° % &roomeo.

(=5 (=57 = (-5)°x

(=5
1 1 ( a” 1 3
T (ST )
L R
= (-5)° ( P j
=S (=5) 2% (=5) = (=5)7° (2+H(=5) = -3 ©? 55 Bewi.)

R GTERSme 0D @ AJT EFRSE FrBKoa; DO M, 1 e IJT° FeEI08gBS

a'xad'=a""wd RIEBoSKO.

8 Fohod

Bod R 800D &8 FrErosore H5EHtBHLD.
(1) 2—3 X 2—2 (11) 7—2 « 75 (111) 34 x 3—5 (IV) 75 x 7—4 x 7—6
M m’xm '’ (vi) (-5 x(=5)"

BRAGOMT Bod serEros Tl Bree 4, bexn %J"_&S)ééé @géomege» m, neo AIJ° ?’.grgéoa)ege»
©ODIHPD HOLTRLSE)K.

1 a — am—n
an
7 ("Y' =™ B8 FrErostod (Jroposeen) 8
g (8o $55Hes® K6
3. (d"xb")=(ab)" S50 BRB.
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Do you find any relation between ‘m’ and ‘n’ if a"'= a", where ‘a’ is a non zero integer and

a #1,a #—1. Letus see:
Whya #1?
Let ¢"=d"  then - =1(Dividing bothsidesby ") |[fa=1,m=7and n=6then
a 1'=1
Thatis «""=1. a""=d" =7=06,isit true?
Soa #1,a=-1,then what
m—-n=0
happens?
m=n

Thus we can conclude thatifa” =4" then m=n.

1
Example1: Findthevalueof (i) 52 (i) = (iii) (-5)?
, 1 _ 1
Solution : (1) 5= (5)2 " 5%x5 25 (- a™ :a_m)
1
(ii)ZT5 = 20 =2x2x2x2x2 (- ;mzam)
a
2° =32
(i) (=5)*> =(-5)(=5) = 25
Example2: Simplify the following
47 (35’
< —54>< _5—6 T S ><3_6
D 5> (57 (@) 77 (i) |5
Solution: (i) (=5)* x (-=5)° (o a™xa"=q™Mm)
= (5" V=5
R 1 s L]
57 x5 25 )
4 a” -
(]1) 4—4 ( an — am n )
_ 47—4 _ 43 = 64
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a e EgBY Frgdony S0a a # 1, a # —1 wondipd a"'=a" wand m, n o HBo JI
BYeH? & SV Qerodd Ho0go &otnod. (8od AN KoLk,

m

a
d"=d" TR — =1 (4" 38 2HBHer grhosT)

a
men men 0 a # 1 doHs?
odm a =1 an T =a a=1,m=7%0c» n=6
..m_n=0 @Q})é17:16
.m=n :>7=6a&5éé§5365°?
wotd a #1,a= -1
8 %08 d"=d" wand m=n o ?00;601‘5602633. ©aNd D0HB0H?
o 2 .. 1 2
e 11 (1) 5 (11) 55 (ii1) (-5) Denen BoFKosw.
, L1 2L 1
s"éé: (l) 5_ = (5)2 - 5X5 - 25 (... a_m :a—m)
R T 1 ”
(i) 7 = 2 =2x2x2x2x2 (o —=a")
a
2% =32
(i) (-5)° = (-5) (-5) = 25
ameiedn 2 (Bod &R Krg)sosm.
47 (35
i) (=5) x (=5 (i) — (iii) | =] x3°
(1) (=5) ()()44()L33J
Fe5s: Q) (=5)*x (=5)° (o a™xa=a™m)
= (5" V=5
1 1 _ L . 1
(=57 (9)x(5) 25  (am =)
4 a” -
(11) 4—4 (.‘. an — am n )
_ 47—4 _ 43 =64
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3Y
(lll) (TJ X3_6
3

— (373 x 3 (o L=

('.. (am)n :amn)

=310 % 376=3%=3]

Example3: Express each of the following with positive exponents.

o 4T oL N iU
(i) 4 (i) 5y (iii) (7] (V) ==
Solution: (i) 47’

1
(Weknow a™ =—)

a
1
O
o1 1
il — 0o _— Z
(i1) (5) 4 ( P a™)
=54
(4)‘3 47 [ I m_ 1 j
G |=| = a"=—and a" =—
7 773 a a
7 (7Y
el ERC
T \b a
-4 -
W) =
— 774-(-6)
_ 46 _ 2
Example4: Express 27 *asa power with base 3
Solution :

27 can be writtenas 3 x 3 x 3= 3°
Therefore 274 =(3%)™

_ 312

(_.. (am)n — amn)
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(Y
(11) (3—3] x37°
= (35—3)5 x 370 a4

=310 % 3—6=34=81 (... (am)n =amn)

ST 3: (8od TR FrEPoSPen STPEBOT G500y TPaDO.

1 -3 ~4
GQ) 47 (ii) G (iii) Gj (iv) A

76
PES: G 47 (Fam=—)
a
_
@
L 1
@ 5 (- F:am)
=54
(g)* 47 (a 1o :Lj
(i) 7 _F ’ am’ a”
=%
— 3 - | — a -m ~ b m
o - (5 =)
-4
() —% ;
= 74 —(-6)
46 _ 2

ST 4 271 & 3 amdore Ko $m8 Erbod® SESES08.
: 27% 3 x 3 x 3= 3% ooy
277 =3
_ 312

(... (am)n — amn )
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Example5: Simplify

N 3 4 240
1) | — [x2 1) 4" x16 " x4
()(27j (i)
. | H -
Solution : @) 27
27 can be expressedas3><3><3=33
1 a1 1 _
— [x277 = —=x2 e —=q™"
So, (27) 3 o
=33 x 273 o d" x b"™=(ab)"
1
= 3)(2_3:
(3x2) (3x2)’
_1_1
6 216

) 4*x 167 x 4°
=4t x @) x4 (o @' =a"™)
=4%x 47 x 4° (- d"xd"=a
_ 4440 _ 40 (- a®=1)
=41
Example 6:  Guess the value of ‘x’ when2* =1
Solution: as we discussed before a’= 1
2 =1
2% _ 50
= x=0

Example7: Find the value of “x’ such that
() 25 x 5° =58 (ii) LN 77 =78
49

(iif) (3°)* =3 2 ) "X (-2)=(-2)"
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S8 5 é@ofﬁ:?ﬁ»
(i) (%}2‘3 (i) 4% x 1672 x 4°
. (ijﬁ

S (1) 27

27=3x 3 x 3=3 &2 oossni.

1 U
=HS (27j 23:3_3><23 Lm:a_m
a
=33 x 273 o d™ x b ™= (ab)"
1

=(3x2)°=

Gx2) (3x2)’
_ Lt v

6> 216

() 4*x 1672 x 4°
— 4% « (42)-2 w 40

a4 (o @' =a™)
=44-4+0=40 (.. am X an=am+n)
-1 (- ad®=1)
S8 6 2¥ =1 wond X Dendy &s2roSod.
F: so8HEmOD SBoHdEye a’ = 1
2Y =1
2¥ =20
= x=0

a8 T (8od 3IS® X Denddy EoRCKrHm.

(i) 25 x 5° =58 (i) 7 ¥ 77 =78

(i) (3%)* =3 1 ) "X (-2)'=(2)"
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Solution : (i)25 x 5°=5°%

(as 25=5x 5=57)

52x 5 =58 But " x a"=a"""
5275 =58 Ifd"=d" = m=n
2+x =8
SLx =6
(ii) Lo
49
7L2><72x=78 (- aim:a—m)
72 5 7% _ 78
72-2_ 8
As bases are equal, Hence
2x -2 =8
2x=8+2
2x =10
10
x= 7 =5
T~ x=5
i) (3%*=3"" [ (@")'=d™]
324 _ 312¢
As bases are equal, Hence
24 =12x
I
) 12
@) (2" x (=2 ="
(=2)* 1= ()12
(=2)"*8 = (=2)!2
As bases are equal, Hence
x+8 =12
x=12-8=4
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et 25 x 5°=5° (25=5 x 5=5 =5%)
52x5 =58 = d" x a"=4g"""
5x+2=58
x+2=8 (@" = a" wavs m=n)
Sx =6

1 2x 8
.o _X7 — 7
W 79

:> 7L2X72x =78

7-2 X 72x:78 (_-_ _=a—m)
72x—2:78

gesdmen Jdedo 50

2x —2 = 8 0iHid.

2x=8+2

2x =10

10
2

X = =5

T x=5
(i) (39 =3"
324 _gl2x [ (@) =d™ ]
24=12x
35edmen ddmdo sPHS
SoX= ﬁ =2 @?ﬁ)?ﬁ).
12
) (2" x (2)"=(2)"
(-2)* +147 _ (_2)12
(_2)x+8 _ (_2)12
35edmen ddmdo sPHS
x + 8= 12 eotrico.
Lx=12-8=4
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o (2Y (25)°
Example 8: Simplify 5 X y

Solution: é— kel —i
ution: 4 2x2 2
3 -2 3 2\ 2
(Zj (éj _(Zj s -
5 4 5 22 (.0. ((1 ) =a )
3 4 m
_ 53 X2—4 _ 53—4 X24_3 AS - zam—n
2 5 a
2
_ -1 1_ %
5 x2 5
0> 1y (1)’
Example9: Simplify {(5) _(Ej - (g) }
o |5 5) -6 -
SOlllthIl: 3 2 : 5 ( °: Z - b_m )
_ [i_ﬁ}ﬁ P R
] 33 93 522 (oa’= 4" and a = a—m)

(13 13J'12 11

RIEE AN f} _ (2_7_§)+25

=(27-8 -25—E
=@7-8)= 25

3 2 2 -4
Example10: If x= (—) X(—) find the value of x>

2 3
3 2 2 -4
Solution: X = (E] X(gj
_(3),.2 (a)
X = 2 3_4 ('.' b bm )
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2)° (25)°
e 8 o | X || drfgsomim.

5 4
sbézs. é—sxs—i
) 4  2x2 2°
_ _ _ -2
2\ (25\ (2} (% o
5)70%) TG <z (o (@' =a)
5° 2 3-4 _ H4-3 a” m—n
—23 x5—4—5 x 2 a":a ISV
2
_l gl _ 2
5 x2 5

1 (1Y (Y?
STRSe 9: (gj _(Ej N [g] K860,

- [

=(7-8 ~25—E
=(27-8)= 25

2 4
3 2
aosden 10: x = (—) X(—j wand X 2 Denddr ESorPdos.

2 3
3V oV
FBE: xX= (E) X(g)
3\ 2 a\" a"
F@ 5 e (5 =5
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32 34 32+4 36 3 6

-12 3—12 212 o) 12

Exercise - 4.1 f ! ‘

1. Simplify and give reasons

-3
H47 e (i) (%] (i) (-3)"

2. Simplify the following :
Ny Y
(i) (gj x @ x (5) (if) (-2)7 % (-2)° x (-2)°

5 ! 5 3
(iif) 4* x (Zj (iv) (FJ x5 ) (=3)* x 7*

2

3. Simplify (i) 2° x %xﬁ (i) @' x3)+6!

o3 66

(i) 7' +371+47) x % (iv) %x (3°-3"

3 -2
(v) 1+27 371440 (vi) KE) }

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

4.  Simplify and give reasons

W | —

(i) @ +57") x5 x

2



32 34 32+4 36 3 6
2

LY T 3y 3 g (o)
<=3 - -5 5-0)
@@23“60—4.1 ( A‘

1. $r§5600 815 soderen Bokod.

-3
H47 e (i) G) (W) (3"

2. (Bod &R Kr§EBoihEm.
Ny Y
(i) (5) x @ x (5) (ii) (-2)"x (-2)° x (-2)°

5 N 5 3
(iif) 4* x (Zj i) |55 | 5 v) (=3)* x 7*

2
3. wefgoothEn (1) 2°x %xs-l (i) @' x3)y+67!

4. $r§500D &b seres BuBos.

i) @°+57")x 5% x

o(3) )6

(i) 271 +371+47) x % (iv) %x (3°-3"

-2
(v) 1+27 #3714+ 40 (vi) K%) }
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2
1
5. Simplify and give reasons (i) [(32 -2%) + g} (ii) (5% x 5*) +5°

6.  Findthe value of ‘n’ in each of the following :

o (3G~

(i) (-3)"" x (-3)°=(-3)"*
(i) 72"+ 49 =73

L1
7. Find X if 23=2—

X

3 -2 4 -3 3 -2
e[
9. If m=3andn=2 find the value of
(i) 9m?—10n° (i) 2m?n® (i) 2m*>+3n*—5m’n  (iv) m"—n™
-

-5 7
4
10.  Simplify and give reasons (7j X (Zj

4.3 Application of Exponents to Express numbers in Standard Form

In previous class we have learnt how to express very large numbers in standard form.

For example 300,000,000 m =3 x 10° m
Now let us try to express very small number in standard form.

Consider, diameter of a wire in a computer chip is 0.000003m

0.000003m = m m

_3

106 ™
=3x10°m

Therefore, 0.000003 m=3 x 10°m
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2
(i) {(32 -2%) + ﬂ (i) (5% x 5%) +5° crfg000 &1 sobermen BoBod.

Bod AS° ‘N’ Qe EoFPKokw.

2 3 2 5 2 n-2
o (5)+3)-6)
(i) (=3)""" x (-3)°=(-3)"*

(iii) 72"+ 49=73

L1
27 = v ©av X Denitih S,

3 -2 4 -3 3 -2
{(Zj N (gj } % (g] o8B0,
m =3 585m n =2 @00l (Bod 7 DendeHn EhiPtosm.
(i) 9m?—10n° (i) 2m?n® (i) 2m®+3n’—5m’n  (iv) m"—n™
e

5 -7
7
p— X — V4 VA
10. (7j ( 4j moégébo{’b &% 5e8egeen BONOB.

4.3 drErosre AADFHo = Doggod (SRS SrHost BRI

8 Doggeis (@t S0t E.Sé_épé@ﬁ Qe (Bod S5KHS* 56);)&3&0.

A 300,000,000 &. =3x 108 &,

BIPED 08 DY éosp?gozéa (@B oSt éééééiﬁ@@% @dﬁa@&wgo.

Bosgrgeob 986° v 8K oo 0.000003 &v. 56407

0.000003 &. = 1000000 8.
3
=— &
10°
. =3 x 1070 &,

~0.000003 &. =3 x 107 .
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Similarly consider the size of plant cell which is 0.00001275m
1275
100000000

=1.275 ><E m

10°
=1.275 x107m

0.00001275m =

Do This

1. Change the numbers into standard form and rewrite the statements.
(1) The distance from the Sun to earth is 149,600,000,000m
(i) The average radius of Sun is 695000 km
(1) The thickness of human hair is in the range of 0.08 mm - 0.12 mm
(iv) The height of Mount Everestis 8848 m
2. Write the following numbers in the standard form

(i) 0.0000456 (ii) 0.000000529 (i) 0.0000000085
(iv) 6020000000 (v) 35400000000  (vi) 0.000437 x 10*

4.4 Comparing very large and very small numbers

We know that the diameter of the Sun is 1400000000 m. and earth is 12750000 m. If we want
to know how bigger the Sun is than the Earth, we have to divide the diameter of Sun by the
diameter of the Earth.

1400000000

12750000

This is difficult to do but if we write these diameters in standard form then it is easy to find how

1.€.

big the Sun in comparison to the Earth.
Diameter of the Sun = 1400000000m = 1.4 x 10°m
Diameter of the Earth= 12750000= 1.275x 10’ m

Diameter of the sun 1.4x10% %107

Diameter of the earth  1.275x107
~ 1.4x10°
1275

= 10* = 100 (Approximately)

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

Therefore we have,




OBAGOM™ 28 ¥ To¥) Beo HOKres0 0.00001275 &. £ H5889D03508.

1275
0.00001275 &. = m .

10°

=1.275 107 &.

89 Fohod

1. (8od o558 Soggedd (@PEras Erdod®s ) arssed 80A [°chod.
() &5 0D Erdyd Srdo 149,600,000,000 .
(i) Roetingd $oi0 Sgo 695000 8.0,
(ii) 2% o Bolns TwE) oo 0.08 Hod& 0.12 .8, HBH sotnod.
(iv) 5By o GwE) K 8848 .

2. & (80d Soggeiy (arsdE BroH0EE (5°a08.

(i) 0.0000456 (i) 0.000000529 (i) 0.0000000085
(iv) 6020000000 (v) 35400000000  (vi) 0.000437 x 10*

4.4 ©8 Y, ©8 Y Sogged Doyro

Qoetgd Goo8) aegdo 1400000000 &. S8 & &) a0 12750000 . @ H5% Beno.
©ond & B0 K)J"’ZﬁJ?S('\) H0XPe0 ) BéR aé:&ss Beno8iare0ds 26)1’635?\) afgééaazéa 85° aszgéoés
ePAOTP.

1400000000
12750000

&3 ePrSEEod Boho ééo 5 & Dogged (BrSBE Brehosts S0, oedfore gRisEto 22
‘éﬁéoegc‘fo, & Bo&s méogo HOITE0 DY) TR cbééss B8 ‘éﬁé}é@ a‘géé»?é) EASTY)
a‘gﬁoé‘s gPACT®O.

Koetiog® a0 = 1400000000 &. = 1.4 x 10” &.

SINTaN

g a0 = 12750000 = 1.275x 107 &,

Kt amgdo  1.4x10°x107 1.4x10°
g a0 1.275x10’ 1.275

= 10> =100 (o)
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Thus the diameter of the Sun is approximately 100 times the diameter of the Earth. So the Sun is
100 times bigger than the Earth.

Let us consider one more illustration
The mass of the earth is 5.97 x 10%* kg and the mass of the moon is 7.35 x 10% kg.
What is their total mass?
The mass of the earth = 5.97 x 10** kg
The mass of the moon =7.35 x 10%? kg
Total Mass =5.97 x 10* Kg+7.35 x 10% kg
= (5.97 x 10> x 10 Kg) +7.35 x 102 kg

2 22
= (5.97 x 10° +7.35) x 10°“kg When we have to add numbers
(597 +7.35) x 107 kg in the standard form we convert
them in numbers with same

604.35 x 10’ kg
6.0435 x 10** kg

exponents

Example 11 : Express the following in the usual form.
@) 4.67 x10* (i) 1.0001 x 10’ (i) 3.02 x 107
Solution: () 4.67 x 10*° = 4.67 x 10000 = 46700
G) 1.0001 x 10° = 1.0001 x 1000000000 = 1000100000
(i) 3.02 x 10°° = 3.02/10°= 3.02/1000000 = 0.00000302

Exercise - 4.2

1. Express the following numbers in standard form.
(1) 0.000000000947 (i) 543000000000
(111) 48300000 (iv) 0.00009298 (v) 0.0000529
2. Express the following numbers in usual form.
(i) 437 x 10° (ii) 5.8 x 10’ (i) 32.5x 107%  (iv) 3.71529 x 107
(v)3789 x 107 (vi) 24.36 x 10~
3. Express the following information in standard form
(i)  Size of the bacteria is 0.0000004 m
(i)  The size of red blood cells is 0.000007mm
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re——re— 1

PHS Kmé}&‘b aﬁegéo, 35°0 S°§}<)O go& 100 BeR DENS B0t VYD), edre 26)1’63?3&50, & Eods
100 Bey %5 0Barea0 EON )5 wBo.

DS amirtn H080wo.

o (B550°8 5.97 x 107 8.(rp. 5808 SolgHd (B55me8 7.35 x 1072 &.(rr. wond a8 (Ek0e0
g0 DoE?

o BXe8 = 5.97 x10°* &.¢w.
SolEhd (558 = 7.35 x 102 &

- Endo (B8 = 5.97 x 107 8.¢w. +7.35 x 1078w,

= (5.97 x 10 x 107%8&.w.) + 7.35 x 10%°&.1r®.
s s
= (5.97 x 10> +7.35) x 10 &.1rw.

- Bo [FPSedE Grared® Rogges
= (397 +7.35) x 107 & T © Bottr o8 drErosd)
= 604.35 x 1022 8. EOA SotHdEpT TOTD.

6.0435 x 10°* 8.

amedes 11: (Bod D Jedes EreHoe® e oAl

FBE:

(i) 4.67 x10* (i) 1.0001 x 10° (i) 3.02 x 107¢

() 4.67 x 10 = 4.67 x 10000 = 46700

() 1.0001 x 10° = 1.0001 x 1000000000 = 1000100000
(i) 3.02 x 10° = 3.02/10° = 3.02/1000000 = 0.00000302

@333260 - 4.2

B0 Somgeidd (@rPErdE Gros® $EHsSEod.
(1) 0.000000000947 (i1) 543000000000

(iii) 48300000 (iv) 0.00009298 (v) 0.0000529
Bod Soggerss FeSes ErHost Eééééboiﬁo&.
(i) 437 x 10° (ii) 5.8 x 10’ (iii) 32.5 x 107 (iv) 3.71529 x 10’

(v)3789 x 107 (vi) 24.36 x 107>

8ob St Doggeid [@Psirds 8r08° TeehHod.
()  erfoote $6se0 0.0000004 &.

(i) JBBE Bewro HBEreao 0.000007 L. .
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(1) The speed of light is 300000000 m/sec

(iv) The distance between the moon and the earth is 384467000 m(app)
(v)  The charge of an electron is 0.00000000000000000016 coulombs
(vi)  Thickness of a piece of paperis 0.0016 cm

(vil) The diameter of a wire on a computer chip is 0.000005 cm

4.  Inapack, there are 5 books, each of thickness 20 mm and 5 paper sheets each of thickness
0.016mm. What is the total thickness of the pack.

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

() P xx2=xC (i) 5 =2 (iif) () = 2 =
X
oL _ 1
(lv)xzz \/; (V)3x1 :g
Project:

Refer science text books of 6th to 10th classes in your school and collect some scientific facts
involving very small numbers and large numbers and write them in standared form using exponents.

What we have discussed

S7V559

1. Numbers with negative exponents holds the following laws of exponents.

(@) d" x d"=d"" (b) aj =d" "= nl_m (¢) @)'=a™
a a

Mmoo pm_ m 0 _ ﬁ _(a "

© a" x b"= (aby" (d)a® =1 © % (bj

2. Very small numbers can be expressed in standard form using negative exponents.
3. Comparison of smaller and larger numbers.

4. Identification of common errors.
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re——re— 1,

(i) =& Jso 300000000 /2808

(iv)  40ee08, SolEoRB gy Srdo 384467000 . (KoXmtorr)
(V) oS sd3do 0.00000000000000000016 Erenoden.
(Vi) %6 @ws) oo 0.0016 2o.&.

(Vi) Bozgrgeab DHER &K amgd0 0.000005 0. .

4. 28 JIseo ééége’is 20 0.8, oo Ko 5 Hidseen, 0.016 .8, oo Ko 5 DG S0
s PPz 88 (stack) T Iwdo oo EHFPKHE.

5. Jearosren SOAK B°Q) Hsiyeld (Bob diorr FBowe. S oodnst Dée‘,ﬁ)@@? ) BErrbodn

ﬁaﬁagoiﬁ)éw.
3
G) xS xx2=x® (i) 5 =x* (i) (%) = 42 =®
X
1
SN2 1 L
(iv) x Jx (v) 3x i
ag %9

& St 6 508 1085 S8KS $5& o ) FEIIEeen 568009, TBSE o DY) Doggen, ©8
8 Somgen Ko RAH $ErTrdo DEB0D B (PErBE frerol trares® oeabod.

1. 2wes sre@roseen SOAS Koggen &8 (Bod Jchiired ardohi.

@ dxd =" ) L= (© @Y=
a a
(c) a" x b"= (ab)" (d)a® =1 (e) Z—: = (%)m

2. wer OF) Soggod awen FrErostod GH@EPN0Y (PErdE Erdod® Trabio.
3. ©8 Y, @8 8 Soggold DBeyso.

4. e SHpes rHioto.
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- Chapter

Comparing quantities

: using ProEortion

5.1 Introduction

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

Voting was conducted for class mentor, in a class of 40 students.
Snigdha became first mentor by getting 24 votes and Siri became
second mentor by getting 16 votes. So the ratio of votes polled
to Snigdha and Siri is 24 : 16. After simplification, what is its
ratio? Itis 3:2.

Inversely the ratio of votes polled to Siri and Snigdha is 2:3. Can
you say what a ratio is?

A Ratio is an ordered comparison of two quantities.

Count the number of teeth of the chain wheel and the number
of'teeth of the sprocket wheel.

{number of teeth of }: {number of teeth }

m the chain wheel of Sprocket wheel
This is called gear ratio. Write the number of times the
~ Sprocket wheel turns for every time the chain wheel rotates.

Golden Ratio in the Human body
Human beings are no exception to
the golden ratio. In fact, our body

Chain wheel
LRSS architecture is one of the most

perfect examples of this ‘Divine

proportion’.

Consider the following:

o Height : length between naval
point and foot

e Length between shoulder line:
length of the head.

e Length between finger tip to
elbow: length between wrist

2. Collect News Paper cuttings related to percentages of any and elbow

. . . o Length between naval point to
five different situations. knee:length between knee and

foot. 1.615:1 is Golden ratio.
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5.0 H8H80%0

5% Barard HHes® Hito FYIY TrHedH Dejbed $od.
ger oo Pl AHEY, oo eIBPAFRE Lo
JgoamEo. B 88 8od GErERSd SrEod.

2.8 SBKBEE 40 08 Dogets OEE 8% ANE DBEPoSDEIE.
R 24 48 FE® HXE i, WO 16 L8 Tokd HEE M
MRS TG, 0 BDHBY X Y, WOV BYYS &y WY 24:16.
5% Srrod® & DY IYKe? @b 3 : 2.

P 08 Do, O Hdc e SN &y VB 2: 3. IS
®08 ae® D BH)KeT?

OIS HNE® To-HO Vend

1 & 285 N B PS8
IS SFH0Y) D DES(Eo (chain wheel) HEH oorn IS SBo
I R DYDY BEo (sprocket wheel) S50 SEDEOE.

{3;%6:.3@5 S5 Sedons } : { %) SEDd Sehdong };s;

Edod: BT o
76 QY 2.BHF0 e
BHBo Jod IV IJBo
NSy  8dA0G®
5500090 & &85 Higgos®
Te0Dho.

2. I D DA BoKTREH BoBY BELOH FTRBES Kol
28800 & 8¢5 H380s® @oBo$os.

S5 #8808° ifgS Tag

i*gS Sade 1.615:1
ﬁSQS BABT 008 SrIHeB
MWSTBoN0R) B, S $8Bo
“B35 @HFE” BeXnsE KD
[Slapielel:N

(808 DRSO KoLod.

o &y T8 Hood Fwefo HEH
Ko PED).

o ghe Ty PED @ So LD

+ 383¢) D56 Dol Friad
&0 : éaz%éégg 508 IrBHE
&edo.

e 78 Lol IJIrsee Srdo :
Jezeen & Ko Srdo.
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_ p{I[Il Comparing Quantities using Proportion

Compound Ratio

Some times we have to express two ratios as a single ratio. Why? Let us consider the following

example to understand this.
Ramayya and Gopalam started a business with an investment of ¥ 2000 and ¥ 3000. At the end

ofthe year in what ratio would they have to divide the annual profit obtained?
Ratio of investments = 2000: 3000
=2:3

Investments throughout the year are given below.

Month Jan |Feb | Mar [Apr (May | Jun | Jul |Aug |Sep |Oct [Nov|Dec | Total

shares

Ramayya’s =) =) ) ) =) ) ) ﬁ 6 =) =) =) 24
shares UL ORI LR IR
= = 7= = = 2| & 7= 7= = 7= =
VR RO @ @ T[RRI IR
7> 7> 7= 7> 7 7 7> 7> 7> 7= 7>

Gopalam's (2 | (2 |(z |(z | |z |z |= | = |2 |2 |= |
shares ) ) ) 7z e ) =, ) = | &2 =,
IR R @ dl é TR RIRL IR IR
= = =2 2| 2 = = = =2 2 | &2 =
LSRR R AL R ]IR

Ratio of their shares =24: 36

= 2: 3 and ratio of time period = 1:1

What do you observe? Ratio of investments is equal to ratio of shares when time period is the
same. So they will divide the profit in the ratio of their shares. So annual profit is to be divided in
the ratio of 2:3

In the above example,

Case 1 : Suppose they both started the business with the same amount of ¥ 5000, but Ramayya
did business for a period of 12 months and Gopalam for a period of 9 months. How do they
share the same profit? Do you say that because they started the business with the same amount,

they have to divide the profit in the same ratio at the year ending?
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_ p/1728 Comparing Quantities using Proportion

Ratio of their investments = 5000: 5000 =1:1

Month Jan | Feb [ Mar [Apr [May|Jun | Jul |Aug |Sep | Oct |Nov | Dec | Total
shares

Ramayya’s 7= 7= 7= 7= 7= 7= 7= 7= 7= 7= 7= 7= 1 2
shares LI R | | | | | |

Gopalams | &~ | ~ | & |~ < 1S |1A|1&A] - - | - 9
shares

b
b
b
fa.
b
b
b

O
O
O
O
—
O
O
O
O

Ratio of shares =12:9=4:3

and Ratio of time periods =12: 9=4:3

Their investment is the same, so they share the profit in the ratio of their shares i.e. ratio of their
time period.

Case 2 : Further suppose Ramayya invested an amount of X 2000 for 12 months and Gopalam
invested an amount of ¥ 3000 for 9 months. In what ratio they have to divide the annual profit?
Is it the ratio of investments or ratio of time period? Ramayya invested less amount but for more
period. Gopalam invested more amount but for less period. Here we have to give importance for
their investments as well as their investment periods. How to do that?

Ratio of investments =2000: 3000 =2:3
Ratio of time periods=12:9=4:3

Month Jan | Feb| Mar| Apr | May| Jun | Jul |Aug |Sep|Oct [Nov | Dec| Total
shares
Ramayya’s | & |2 | £ Zlel|leolelelelelela]| u
shares 34 é é UL RN IRL]IR
7= 7= 7= 2] 2] 2] 2] 7= 2] 2] 2] 2]
UL IRV IR IR
Gopalam’s | & | @ | & ) ) ) ) ) N - - 27
shares LRI IR IR
7= 7= 7= 2] 2] 2] 2] 2] 2]
IR IR IR
=2 =2 =2 =2 =2 =2 ) ) 2}
UL LI VLR

Ratio of shares= 24 : 27 =8:9
=(2x%x12):(3%x9)=8:9 (observe above table)

Here the ratio of investments is 2:3 and the ratio of time period is 4 : 3. So the ratio of shares is
(2 X 12):(3 x 9)=8:9. Hence they have to divide the annual profit in the ratio of 8:9. Do

you find any relation between ratio of investment and time period and ratio of shares?
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_ p/IZ38 Comparing Quantities using Proportion

The ratio of shares can be writtenas 8:9= 2:3 :: 4:3

Product of Product of
antecedents consequents

Two simple ratios are expressed in the form of single ratio as the ratio of product of antecedents
to product of consequents and we call it Compound ratio of the given two simple ratios i.e.
ratios are compounded by multiplying together the fractions which denote them.

. : . ..a_ ¢ ac .
a:bandc:dare any two ratios, then their compound ratio is 3 X 3 = I 1.e.ac: bd.

' Try These

1. Find the compound ratios of the following.

(a)3:4and2:3 (b)4:5and4:5 (c)5:7and2:9

2. Give examples of compound ratio from daily life.

Percentage:

Consider the following example.

M. K. Nagar high school students decided to sell tickets of a charity show. Class VIII students
have 300 tickets to sell and class VII students have 250 tickets to sell. One hour before the
show, eighth class students sold 225 tickets and seventh class students sold 200 tickets. Which
class students were closer to the goal of selling all their tickets?

To figure out which class students were closer to their goal, you may try to compare the ratios
225:300 and 200:250. For eighth class students the ratio is 3:4 and for seventh class students the
ratio is 4:5. Do you compare and say? It is difficult to have a meaningful comparison, hence we
can’t say directly, we need to have equivalent ratios of both which can be compared. One way
to compare quantities is to change them into percentages.

A percentage (%) compares a number to 100. The word percent means “per every hundred”

100
or “out of every hundred”. 100% = —— . It is also a fraction with denominator 100.

100
Percentage of tickets sold by eighth class students = 3 X 100 = XEl =75%
4 100 100
Percentage of tickets sold by seventh class students = 4 X 109 = 39 =80%
5 100 100
From this we understand that seventh class students were closer to the goal of selling all their

tickets.

Percentage is number of parts out of 100. So the denominator is to be made 100 for which we
are multiplying both numerator and denominator with 100.
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Let us consider one example to understand this. We can use percentage as a common scale.

In the introductory part, we compared the number of votes polled to Snigdha and Siri by ratio.
We can compare the same by percentages also.

The votes polled to Snigdhaare || By other method
24 out 0of 40 or 3 out of 5 in the Out of 40 votes, number of votes for Snigdha are 24.

simplified form. So out of 100 votes, number of votes polled to Snigdha

So percentage of votes are || _ %xmo ~ 60

3

—x100% = 60%
5 Out of 100 votes 60 are for her, so percentage of her
votes =60%

Since all the students voted,

Percentage of votes for Snigdha + percentage of votes for Siri = 100%
60% + percentage of votes for Siri = 100%

Thus percentage of votes for Siri = 100% — 60% = 40%

5.1 Finding the increase or decrease percent

Consider the following situation.
e Classsizes have increased by 10%.
e House prices have dropped by 12%.
o CO, emissionsneed to fall by 25% by the year 2020.

Changes in quantities are often expressed as a percentage of the original quantity.

There are two different methods which can be used to solve increase or decrease in percentage
problems. Let us see the following examples to understand this.

(1) A sales manager asked his team to increase the sales by 35% over previous

month’s sales which was < 98,700. What is the target sales ?

Sales in the previous month =% 98,700. Unitary method.
35 i
35% of T 98,700 = m x 98,700 35% increase means,
< 100 increased to I 135.

— 334545 o
Target sales for the month How much 98,700 will increase to?

=3 + 34,54 135

- ?,8’373(302453.’ 240 Increased sales =% 0 x 98,700

=73 1,33,245.

Decrease percentage in price would imply the actual decrease followed by its subtraction from
the original price.
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Let us consider one example to understand this.
The original price of shoes is I 550. They are for sale with a reduction of 10%. What is the new
sale price of the shoes?

Original price of shoes = I 550.
Reduction =10% of T 550

10
= ——x550 =
IOOX 3 55.

New sale price = original price —reduction

=3 550 - 55 =3 495.

Think, Discuss and Write

1. Two times a number is 100% increase in the number. If we take half the number what

would be the decrease in percent?

2. Bywhatpercent isT 2000 less than ¥ 24007 Is it the same as the percent by which % 2400
is more than ¥ 2000?

Exercise - 5.1

1. Findtheratio of the following

(1)  Smita works in office for 6 hours and Kajal works for 8 hours in her office. Find the
ratio of their working hours.

(i)  One potcontains 8 litre of milk while other contains 750 milliliter.

(i) speedofacycleis 15km/h and speed of the scooter is 30km/h.

2. Ifthe compound ratio of 5:8 and 3:7 is 45:x. Find the value of x.
3. Ifthe compound ratio of 7:5 and 8:x is 84:60. Find x.
4.  The compound ratio of 3:4 and the inverse ratio of 4:5 is 45:x. Find x.
5. Inaprimary school there shall be 3 teachers to 60 students. If there are 400 students
enrolled in the school, how many teachers should be there in the A
school in the same ratio?
6. Intheadjacent AABC, write all possible ratios by taking measures Som 10cm
of sides pair wise.
(Hint : Ratio of AB : BC=8 : 6) B 6em €

Free Distribution by T.S. Government 2022-23




e .

&2 @go DO & (Bod TR H68D0508.
(2) 28 28 argy §6 X 550. 78 osygon 10% 80 &), © ary edyso &8 dos?
acgy 58 = I 550.
gpod = I 5507 10% &po
10

= —x550 =
100 T 55.

OIS B8 = eden &5 - N0

=3 550 - 55 =% 495.

a&t00D, #$8yod), Teahol

1. 2.8 DoggdH Bokd By Wde & éoaaegé's %050 100% . HHdo o ‘é)oaaéé‘g FSTatcey 532635“26&
(Ao é?"}?é@ B0 DOB?

2. %2400 s3> %2000 O30 dod B0 EENS. ooy < 2000 en o8 T 2400 en dod 0o
aéo&eﬁ? &3 Botd BSEmen HEmSTe?

ogRgdo - 5.1

. (Bod &8 Aot oK.
() 28 33 s70%paHos® Bt 6 Hoten H Voo, sad 85 sogechod® e 8
Hoten 5 DA, @and 78 B Kote QB EXAPKEw.
(i) o8 Hoxe® 8 O ren, HTE S 750 0.D. aren sayon. & AYPY Jod?
(i) a8 285 Sro KowrH 15 8.8, a8 Imwb Bro Kowd 30 8.8, &8 Inkwe B
Qo ?

585500 3 7 o axsioy A8 45 1 X o X Densd o&?
7: 55000 8 x o asod 38 84 : 60 wond X Dend dos?

31458050 4 1 5 @) D&% e oo AP 45 1 X ©and X Devd Jod?

U o el

2.8 (PEWE Fdzees® 60 K00 Drghoh &orhd GRG0 BOENB. @ FETed 400

%08 dgtien FF 68 AYBS® Dod H0d BITIowes SHBKL?
A
6. 2O dwos® ABC a8 Bgheo, (OB a8 el ghere Fodew

EoBotar TPaHEE8 DB @) e Tehod. 8 0.5,

(@55 AB : BC gheree 08 8 : 6)

Boorrn (H3hdo F0F ¢DE Hodd 2022-23




_ AN Comparing Quantities using Proportion

7. If 9 out of 24 students scored below 75% marks in a test. Find the ratio of student scored
below 75% marks to the student scored 75% and above marks.

8. Find the ratio of number of vowels in the word” MISSISSIPPI’ to the number of consonants
in the simplest form.

9. Rajendraand Rehana own a business. Rehana receives 25% of the profit in each month. If
Rehana received 2080 in particular month , what is the total profit in that month ?

10. In triangle ABC, AB = 2.2 cm, BC = 1.5 cm and AC = 2.3 c¢m. In triangle XYZ,
XY=4.4cm,YZ=3cmand XZ=4.6 cm. Find theratio AB : XY, BC:YZ,AC : XZ.
Are the lengths of corresponding sides of AABC and AXYZ in proportion?
[Hint : Any two triangles are said to be in proportion, if their corresponding sides are in the
same ratio]

11. Madhuri went to a super market. The price changes are as follows. The price of rice
reduced by 5% jam and fruits reduced by 8% and oil and dal increased by 10%. Help
Madhuri to find the changed prices in the given table.

Item Original price/kg Changed price
Rice < 30
Jam < 100
Apples 3 280
Oil 3120
Dal X 80

12.  There were 2075 members enrolled in the club during last year. This year enrolment is
decreased by 4% .
(a) Find the decrease in enrolment.
(b) How many members are enrolled during this year?

13. Afarmer obtained a yielding of 1720 bags of cotton last year. This year she expects her
crop to be 20% more. How many bags of cotton does she expect this year?

14. Points P and Q are both on the line segment AB and on the same side of its midpoint. P
divides AB in the ratio 2 : 3, and Q divides AB in the ratio 3 : 4. If PQ =2, then find the
length of the line segment AB.

5.2  Finding discounts

In big shops and super markets we see price tag of the articles. Do you know what do we call
them? This is called marked price (M.P.) of the article. Prices of the items are marked according
to the price list quoted by the factory which is called List price or catalogue price or marked
price
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Ravi went to shop to buy a book. Printed price of the book is T 80. But shop owner gave him a
discount of 15%. How much amount has Ravi paid to buy the book?

In our daily life we come across so many situations where we are given a price discount on
the articles.

Price discount is also called Rebate. It is given on marked price or List Price.

Now in the above example Ravi was given 15% discount. Printed price is T 80. Then the discount
15
will be 100 x80=% 12. So the amount he has to pay isT 80 -3 12 =3 68.

Let us see few more examples.

Example:1 A cycle is marked at ¥ 3600 and sold for ¥ 3312. What is the discount and

discount percentage ?
Solution: Discount =marked price —sale price

=3 3600 — T 3312= %288

Since discount is calculated on marked price. For
calculating the discount percentage we use M.P.

as the base.
On marked price of ¥ 3600, the discount is I 288

On marked price of I 100, how much will the discount be?

288
3600

x100 = 8%

Discount percent =

We can also find discount when discount percent is given.

Example:2 = The marked price of a ceiling fan is ¥ 1600 and the shop keeper allows a
discount of 6% on it. Find its selling price.

Solution:
Rajusolved it like this. Latha solved it in a different way.
Discount = 6% of I 1600 6% decrease means
= % x 1600 = T96 % 100 decreased to % 94
Selling Price =Marked price — discount S0 1600 decreased to?
=31600 -3 96 Selling price = % x1600 =X1504

=3 1504.
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_ AR Comparing Quantities using Proportion

Item Marked price in I Discount % | Selling price in I
450 7%
560 9%
250 5%
15000 15%

Example: 3 Neelima went to a shop to buy a dress. Marked price of the dress is ¥ 1000.
Shop owner gave a discount of 20% and then 5%. Find the single discount
equivalent to these two successive discounts.

Solution: Marked price of the article =% 1000.

20% discount means T 100 is

Percentage of first discount=20% decreased to T 80.
First Discount=20% of 1000 59 discount means Z 100 is
_ 20 %1000 = Z 200 decreased to X 95.
1li i
Price after first discount =3 1000 -3 200 Netselling pgr(l)ce 05
=< 800. = 1000 x — x ——
100 100
Percentage of second discount = 5% _ %760

Second discount = 5% of ¥ 800

5
— —_x800 =
"l 40

Price after second discount =% 800 -3 40 =% 760.
Net selling price = 760.
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_ AL Comparing Quantities using Proportion

Single discount equivalent to given discounts = ¥ 1000 — 760 =< 240.
For ¥ 1000 the discount amount is ¥ 240

244
Percentage of discount given atatime= —7 —> X 1/96 =24%
& & 14 00

What do you observe? Is the given single discount percentage is equivalent to
the percentage of two given successive discounts.

Think, Discuss and Write

Preeti went to a shop to buy a dress. Its marked price is ¥ 2500. Shop owner gave 5% discount
on it. On further insistence, he gave 3% more discount. What will be the final discount she
obtained? Will it be equal to a single discount of 8%? Think, discuss with your friends and write
it in your note book.

5.3 Estimation in percentages

Your bill in a shop is ¥ 477.80 and the shop keeper gives a discount of 15%. How would you
estimate the amount to be paid?

Round off the bill to the nearest tens.I 477.80 are rounded off to I 480.

Then find 10% of this amount. It is T 48. Take half of this. Itis<24. So discount amount is I
48 +3 24 =% 72. Amount to be paid approximately around I 410.

o | Try These

@  Estimate 20% of I357.30 (ii) Estimate 15% of ¥375.50

5.4  Profit and Loss

Prices related to buying and selling (Profit and Loss)

Observe the following situations.
. Sita bought a chair for I 750 and sold it for I 900.

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

. Rahim bought a bicycle forZ 1600 and next year he sold it for ¥ 1400.
. Anitha purchased a car for I 4.8 lakh and sold it for I 4.1 lakh after 2 years.

. Hari purchased a house for I 9 lakh and incurred an expenditure of ¥ 1 lakh for its
repairs. He sold it for ¥ 10.7 lakh.
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_ AL Comparing Quantities using Proportion

In the first four examples profit or loss is known by finding the difference between cost price and
selling price.

But in the last example, what is the profit obtained by Hari? Is it ¥ 1.7 lakh? Obviously not. He
incurred some additional expenditure on it before selling. What do we call such expenditures?

Some times the shop keeper has to spend on additional expenses like transportation, maintenance,
labour, repair, commission, rent of godown etc. in addition to the price paid to buy an article.
Such additional expenses are called overhead expenses and are to be added to the Cost
price. Profit or loss is always calculated on this resultant cost price.

Think, Discuss and Write

What happens if cost price = selling price. Do we get any such situations in our daily life?

It is easy to find profit % or loss % in the above situations. But it will be more meaningful if we
express them in percentages. Profit % is an example of increase percent of cost price and
loss % is an example of decrease percent of cost price.

Let us see some more examples.

Example4: Radhika deals with second-hand goods. She bought a second hand refrigerator
for ¥ 5000. She spends ¥ 100 on transportation and I 500 on its repair. She
sells the refrigerator for< 7000.

Find (i) the total cost price of the refrigerator (ii) profit or loss percent.
Solution: (1)  Total cost price = purchasing price+ transportation charges+ repair charges
= % (5000 + 100 + 500) =% 5600
So the total cost price is I 5600.

@) Selling priceis ¥ 7000. Here Selling price > cost price, so there is a
profit.

Profit = selling price — cost price =% 7000 — 5600 =% 1400.
On cost price of X 5600 profitis I 1400
If cost price is T 100, profit will be?

Profit t= 1400><100 =25%
rofit percent = = =25%

Example5: Vinay bought a flat for ¥ 4,50,000. He spent X 10,000 on its paintings and
repair. Then he sold it for ¥4,25,500. Find his gain or loss and also its percent.
Solution: Total cost price = purchasing price+ repair charges.
=% (4,50,000 + 10,000) =X 4,60,000.
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_ 7/l Comparing Quantities using Proportion

Selling price is I 4,25,500. Here we can observe Selling price < cost price. So

there is a loss.
Loss = cost price — selling price
= 3 4,60,000 —< 4,25,500 =< 34,500.
For cost price of %4, 60,000 loss is ¥ 34,500 if'its cost price is T 100 what will

the loss percentage be?
34,500
=———x100 =7.5%
Loss percent 4.60.000 7.5%

Example 6:  Venkanna purchased 50 dozen bananas for ¥ 1250. He incurred transportation
charges of ¥250. He could not sell five dozen bananas as they were spoiled.
He sold the remaining bananas at I 35 for each dozen. Will he get a profit or a

loss? Find profit or loss percent.
Solution: Total cost price = Cost price of bananas + Transportation charges
=3 1250 +% 250 =% 1500.

Number of dozens of bananas sold = Number of dozens purchased — number of

dozens rotten
=50 -5 =45 dozens
Selling price =% 35 x45=% 1575
Clearly selling price > cost price so it is a profit.
Profit = selling price — cost price
= 1575-%1500=% 75
On cost price of X 1500 profitis I 75

The profit on the cost price of I 100 is the percentage of profit.

> x 100 = 5%

7
Therefore, profit percent = 1500

Example 7:: Malik sells two tables for ¥ 3000 each. He gains 20% on one table and on the

other he loses 20%. Find his gain or loss percent on the whole transaction.
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_ 7738 Comparing Quantities using Proportion

Solution:
For first table For second table
Selling Price = ¥ 3000 Selling price = I 3000
Profit percent=20% Loss percent =20%
profit percent means increased percent on cost || Loss percent means decreased percent on cost
price price
Selling priceis ¥ 120 when Cost price is || Selling price is ¥ 80 when cost price is
<100 100
When selling price is¥ 3000 what will be the || When selling price is I 3000 what will be the
cost price? cost price?
Cost price = 100 x 3000 32500 Cost price = ¥ 100 x L 33750

120 80

Total cost price on two tables =% 2500+ 3750 =% 6250
Total selling price on two tables = 3000 +3 3000 =3 6000.
Since cost price > selling price. So there is a loss

Loss = cost price — selling price =% 6250 —% 6000 =% 250
On cost price of I 6250 lossisT 250

On cost price of I 100 what will be the loss?
L t=250 Xﬂ = 4%
0ss percent = 50~ Y

So there 1s a loss 0f 4% on the whole transaction.

Think, Discuss and Write

ataloss of 10%. On the whole whether he gets profit or loss. If so what is its percentage?

5.5  Sales Tax/ Value Added Tax (VAT)

Government collects taxes on every sale. This is called VAT. Shop keepers collect this from the
customers and pay it to the Government. Why does the government charge taxes like this? Do

you know? With the taxes collected, government does several welfare activities.
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_ 7288 Comparing Quantities using Proportion

Sales tax is levied on the sale of movable goods. VAT is imposed on goods only and not services
and it has replaced sales tax. The percent of VAT is different for different items. In general, on the
essential commodities, there is an exemption from VAT, 1% on bullion and precious stones, 5%
on industrial inputs and capital goods and items of mass consumption. For all other items it is
14.5%. ( Rates were fixed by Government of India in 2012).

VAT is charged on the Selling Price of an item and will be included in the bill. VAT is an increase
percent of selling price. Observe the following VAT added bill.

Ganapati went to a medical shop to buy medicines for his mother. The shop keeper gave the
bill which appears like this. Bill amount was I 372.18. It contains 5% VAT.
(1) Find the bill amount before VAT was added.

Tax Invoice No. : 2012?301549007214 Date: 15-09-2012 20:48:31

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

Cus.ID:20121301549000617 Add: Sainathpura)

S. Product Mfgr Sch  Batch Exp. MRP. Rate Qty Amount
1 BETATROP TAB SUN H BSK4198 12-14 5.9 59 60 318.60
2. ECOSPRIN 150 MG TAB USV H 04004652 05-14 0.4242857  0.38 42 16.04
3. LASIX 40 MG TAB AVENTIS H = 0212016 03-16 0.44733334 0.40 15 6.04
4. ELDERVIT PLUS CAD ELDER C  SE0022008 08-13 23333333 2.10 15 315
Amount saved : 41.35 VAT ON R 35445 @ 5% =17.72 Total : 372.18

Rounded Total : 372.00

From the bill copy it is clear that the actual bill amount =3 354.45 and VAT @ 5% =%17.72

Example8: The costofa pair of shoes isT 450. The sales tax charged was 6%. Find the bill
amount.

Solution: On< 100 the sales tax paid is< 6.
On< 450 the tax to be paid is?

Sales tax paid =% 6 x 450 =% 27.
100

Bill amount = Cost of item + sales tax = ¥450+327=3477.

5.6  Goods and Service Tax (GST)

It is a single indirect tax on the supply of goods and services. It was introduced in July
2017 by abolishing a variety of taxes such as sales tax and excise prevailed in India. Under GST,
tax is imposed on the basis of value addition at each stage of the movement of goods and
services.
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Different slabs of tax rates such as 3%, 5%, 12%, 18% and 28% are imposed on almost all the

goods and services. This slab is same throughout the country. In prescribed slabs 50% of the

amount goes to central government and the other 50% goes to state government.

Example:9 Vignesh went to a general store to buy some items for his family. The shop keeper
gave the bill which appears as follows.

Bill amount was ¥ 2200. It contains 18% GST. Find the bill amount before GST was added and

Also find CGST and SGST share amount in GST?

Name of Item Quantity Rate Per kg Amount )
Rice 10 100 1000
Washing Powder 3 100 300

Pulses 6 150 900
TOTAL 2200

Solution: Bill amount including GST =32200
Value of GST=18%
) . 18
Value of GST in the bill amount = 2200 x T, S 7396

Total Bill amount before GST =3 2200 — X396 = T 1804
The percentage of CGST in GST =50%
The percentage of SGST in GST =50%

] 50
The value of CGST in GST amount= 396 x 100~ 198

5
Similarly the value of SGST in GST amount = 396 x 100~ 198

Example: 10 The cost of a pair of shoes is¥1000. The GST charged was 5%. Find the bill
amount.
Solution: On ¥ 100 the GST paidis¥ 5.

On ¥ 1000 the tax to be paid is?

GST tax paid = ?ix 1000 =% 50
100

Bill amount = Cost of item + GST =%1000 +350 =% 1050.

Exercise - 5.2

1. Intheyear2012, it was estimated that there were 36.4 crore Internet users worldwide. In
the next ten years, that number will be increased by 125%. Estimate the number of Internet
users worldwide in 2022.
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2. Anowner increases the rent of his house by 5% at the end of each year. If currently its rent
is 2500 per month, how much will be the rent after 2 years?

3. OnMonday, the value of a company’s shares was I 7.50. The price increased by 6% on
Tuesday, decreased by 1.5% on Wednesday, and decreased by 2% on Thursday. Find
the value of each share when trade opened on Friday.

4. With most of the Xerox machines, you can reduce or enlarge your original by entering a
percentage for the copy. Reshma wanted to enlarge a 2 cm by 4 cm drawing. She set the
Xerox machine for 150% and copied her drawing. What will be the dimensions of the
copy of the drawing be?

5. Theprinted price of a book is¥ 150. And discount is 15%. Find the actual amount to be paid.

6.  The marked price of a giftitem is ¥ 176 and sold it for¥ 165. Find the discount percent.

7. Ashop keeper purchased 200 bulbs for ¥ 10 each. However 5 bulbs were fused and put
them into scrap. The remaining were sold at 12 each. Find the gain or loss percent.

8. Complete the following table with appropriate entries (Wherever possible)

S. No.[ Cost Price| Expenses | Selling Profit| Loss Profit Loss
(C.P) Price(S.P.) Percentagd Percentage
1 3 750 I 50 3 80
2 I 4500 3 500 < 1,000

3 < 46,000 < 4000 360,000

4 I 300 I 50 12%

5 I 330 I 20 10%

9.  Atablewassold for T 2,142 ata gain of 5%. Atwhat price should itbe sold to gain 10%.

10.  Gopisold a watch to Ibrahim at 12% gain and Ibrahim sold it to John at a loss of 5%. If
John paid ¥ 1,330, then find how much did Gopi sold it?

11. Madhu and Kavitha purchased a new house for < 3,20,000. Due to some economic
problems they sold the house for ¥ 2, 80,000.

Find (a) The loss incurred (b) the loss percentage.

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

13. Lalitha took a parcel from a hotel to celebrate her birthday with her friends. It was billed
with < 1,450 including 5% VAT. Lalitha asked for some discount, the hotel owner gave

8% discount on the bill amount. Now find the actual amount that lalitha has to pay to the
hotel owner.
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14. IfGSTisincluded in the price, find the actual price of each of the following.

S. No.| Item GST% | Billamount(in<) Original Price( in<)
) Diamond 3% 10,300
(i) Pressure cooker [  12% 3 3,360
(iii) Face powder 28% I 256

15.  ACellphone Company fixed the price of a cellphone as I 4500. A dealer purchased a cell
phone on which he paid 12% GST. additionally. How much did the dealer paid as GST?
What is the purchase price of Cellphone?

16. A Super-Bazar prices an item in rupees and paise so that when 4% sales tax is added, no
rounding is necessary because the result is exactly in ‘n’ rupees, where ‘n’ is a positive
integer. Find the smallest value of ‘n’.

5.7 Compound Interest

Interest is the money paid by bank or post office when money is deposited with them. Also itis
paid by the borrower to the person or organisation that lent money. Interest is the extra amount
paid on principal amount with a year marked percent.

But how do we calculate this interest? When the interest is calculated uniformly on the original
principal throughout the loan period, what do you call such interest calculation? Yes! It is
called simple interest. It is also an increase percent on the Principal. Let us see an example to
understand this.

Example 11: A sum of ¥2500 is borrowed at a rate of 12% per annum for 3 years. Find the
simple interest on this sum and also the amount to be paid at the end of 3 years.
Solution: Here P= %2500, T =3 years, R =12%
[_PTR
100
_2500x3x12
100

As

Interest for 3 years =% 900.
Amount to be paid at the end of 3 years = Principal + Interest
=% 2500 +3 900 =% 3400.
PxTxR [ T x R]
—=P| I+
100 100

We see that Amount = Principal + Interest= P+

R
When T = lyear, AmountA=P (1 + mj

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



et =

14, 8o 5&88° GST &° 5023 ey Imwdo a5waSd. GST Lo wodh & ShHe $EH

SRR 0.
B0, | 559 GST% | Hen awgo R o6®) | wden 55 (% o)
) Sleso 3% 10,300

(ii) @b ©56 12% | 23,360

(i) 256 ey 28% | 2256

15, 28 2R Soaderd EFS Senido T 4500 re Jgowomid. i &b 12% GST 8200 EFS
PO Derth. wand B DEFTH o8 GST Bowrtd. GST &° 5% DEFR ) & Jos?

16. 28 &85 2t 5% Soen 4% OIPED DY BOHIH Brarched $H80Y) @SdBo B8
‘N’ Eraraben erHdey Srarchen S8k oSt QBow0BL. N’ $Somg @owd, ‘N’ Dend
é@éom Do& GOBID?

5.7 8§ $&

58 36 dgrdemorr o ergoEe® Sue PPHIE® ayen THEKHPEH B, ©oBsE LB
Sapen @ ST o @l aQ)$ares $& BYFH. & 06 SosES $& Tend® widen
S0t S s sy

= & $E der BYEETH? $EJ 3PoDS08 Teo FHHI) wIwP &8 JForr BEHEES wenSod
SE DH0ErE? TR TS $& ©oertd. ETl 8b Bree SHiso FHHY) wvenp WD TED,

SHPE eb STERE SRTRo.

amde 11 T2500 0% 12% 958 Bensd 3 vosdiores $68 EERS, ordp $63, 3 Sosg)ssne
058 BegdoRD F0BF0H ST
PER: 8% P= 32500, T = 3 Sosigoeen, R = 12%

_2500x3x12
~ 100
3 Sosgoren @b $& = T 900.
3 K0S8)85me DHE BYoBHRE Fodn = wden + 26%
=% 2500 + 900 =X 3400.
D TS 08 Hdo aer BOHWY),
PxTxR [ T x Rj
—— =P| I+
100 100

oo = e9den +:5§= P+

R
T =1 Sosk&Bo wowd Imwgo A= P [1 + ﬁ]

Boorrn (H3hdo F0F ¢DE Hodd 2022-23



_ yAy Comparing Quantities using Proportion

27 Try These
Complete the table
PxTxR
S.No. | Principal(P) | Time(T) | Rateofinterest | Interest(l)= %
in in years p.a.(R)in% in
1 3000 3 6
2 2 5 50
3 1875 12 675
4 1080 2.5 90

Ramesh borrowed an amount of X100 at the rate of 10% p.a. (per annum) from Sreenu as hand
loan. After2 years he went to Sreenu to repay his debt. Ramesh gave an amount of I 120 and
Sreenu said he has to pay X 1 more. To find out the difference in their calculations, both of them

did their calculations on a paper as shown below.

Ramesh’s method Sreenu’s method
1% year | Principal amount %100 1% year | Principal amount %100
Interest @ 10% R 10 Interest @ 10% T 10
Total amount 110 Total amount X110
2" year | Principal T 100 2" year | Principal T110
Interest @ 10% X 10 Interest @ 10% 3 11
Amount to be paid| = Principal + Amount to be paid 121
atthe end of 2" | Intereston at the end of 2" year
year 1% year +
Interest on
2" year
=100+10+10
=%120

The difference in the two methods is 1. Why there is a difference in both the methods? You can
easily observe that while doing the calculation of interest for ond year Ramesh took principal
amount as X 100 whereas for doing the same Sreenu took < 110. We call the interest calculated
by Ramesh as Simple interest. Do you know what we call the interest calculated by Sreenu? In
case of Sreenu, the interest is calculated on amount accumulated till then. It is called compound
interest.. So Compound interest allows you to earn interest on interest. Which type of interest
would you prefer and why ?
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5.8 Deducing a formula for Compound interest

In the above example, we observe that Sreenu calculated compound interest. Ifit is a year or
two, it is easy to do the calculations like that. But if we have more than two years, should we
calculate in the same way? Is there a shorter way for finding compound interest? Let us consider
an example and try to find out.

100
Let P,=% 10,000 and R = 12% per annum

R
When t=lyear Amount(A)= P (1 + —j with simple interest

Sreenu’s method Generalisation of same method
1% year | Principal P,| 10,000 Principal P,
AmountA 10000(1+£j 1% AmountA, | A,= P (1+ Rj
mountA 100 year mountA, | A= P, 100
(1 12)
=10000 100
=7%11,200
R
2" year PrincipalP, | 11,200 2" year | Principal 2, =12, (1 + m]
12 R
Amount A, | 11200 1+— AmountA, | A, =P, 1+—
100 100
=11200 112 —P(HRJ(HRJ
a 100 - IU 100 100
2
= 312,544 =P1(1+£]
100

n
Proceeding in this way the amount at the end of ‘n’ years willbe A_ =P, [1 + —]

n
Thus the amount on compound interest A=P (1 + %j

But by using this we get only the amount to be paid at the end of ‘n’ years. How do we get compound

interest? Yes it is so simple. From the final amount subtract principal to get compound interest.
n
L ClI= P[1+L) -P
100

So what is the difference between simple interest and compound interest? Simple interest remains

the same every year . But compound interest increases over time.
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Example:12 What will be the amount and compound interest, if ¥ 5000 is invested at 8% per
annum 2 years?
Solution: P= ¥5000; R=8% and n=2 years

n
A =P [1+i)
100

2
= 5000 [1 + ij
100

5000 108 X 108 35832
= X — _—= .
100 100

Interest earned = Amount — Principal
=3 5832 -3 5000
=3 832

Do These

1.  How much compound interest is earned by investing I 20 000 for 6 years at
5% per annum compounded annually. ?

2. Find compound interest on X 12600 for 2 years at 10% per annum
compounded annually.

5.9 Interest compounded annually or Half yearly (Semi Annually)

You may observe that in the previous problems we are using the word ‘compounded’ annually.
Does it have any significance? Yes, it has. Because we can also have interest rates compounded
halfyearly or quarterly.

When interest is not compounded annually what do we call the time period after which interest is
added to principal? It is called Conversion period. When interest is compounded half yearly, there
are two conversion periods in a year each after 6 months. In such a case, the interest will be half of
the annual rate and the number of times that interest is compounded is twice the number of years.

Example:13 Calculate Compound interest on ¥ 1000 over a period of 1 year at 10% per
annum if interest is compounded half yearly.

Solution: As interest is compounded halfyearly, so there will be 2 conversion periods in a
year.

Son=2

1
Rate of interest for 6 months rate = ) x10% = 5%
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- tooo[12)’
a 100

< 1102.50
Compound interest=A—P=1102.50 — 1000 =% 102.50

Do These

Find the number of conversion times the interest is compounded and rate for each

1
1.  Asumtaken for 1 o years at 8% per annum is compounded half yearly.

2. Asumtaken for 2 years at 4% per annum compounded half yearly.

Think, Discuss and Write

What will happen if interest is compounded quarterly? How many conversion periods will be there?

What about the quarter year rate- how much will it be of the annual rate? Discuss with your friends.

T
Example:14 What amount is to be repaid on a loan of ¥ 12000 for 1 5 year at 10% per

annum if interest is compounded half yearly.
Solution: As interest is compounded half yearly, so number of conversion periods in

15 years is 3,So n=3

1
rate for half'year= 5% 10% = 5%

n
A= P[1+£j
100

5 3
12000 [1 +—)
100

12000 125
100

< 13891.50
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Compound interest = A—P

13891.50 — 12000
3 1891.50

1
Example:15 Yadaiah for his family needs borrowed ¥ 5120 at 12 5 % per annum compounded

annually. How much amount he has to pay to clear the debt at the end of two
year nine months? Also find total how much interest he has paid?

Solution: Reshma tried to solve the problem like this
She first converted the time in years.

9 3
2 year 9 months =2 1p Year= 2 4 years

22
She tried to substitute this in the known formula A=5120 (1 + ;Ts()j 4

Now she was stuck. She asked her teacher, how would she find a power which
is fractional? The teacher gave her a hint. First find the amount for the whole part.

Then use this as principal to get simple interest for — year

4
n
So A=P[1+i]
100
A—5120(1+2—5j2
; 200
e
B 200
= T 6480
25 3 1

Interest for remaining 9 months = 6480 x — x—x—— = Z607.50.
2 4 100

So Yadaiah has to pay at the end of 2 year 9 months
= 6480+ 607.50 =% 7087.50

So total compound interest= 7087.50 — 5120 = ¥ 1967.50
5.10 Application of Compound Interest formula

Where do we use this compound interest formula? Not only for calculating interest, but it can
also beused in different cases . For example,

. Increase (or decrease) in population
. The growth of bacteria if the rate of growth is known
. The value of an item, ifits price increases (or decreases) in the intermediate years.
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Example:16 The population ofa village is 6250. It is found that the rate of increase in population
is 8% per annum. Find the population after 2 years.
Solution: Here P = 6250 R=8% T =2 years

n
Population after 2 years A= P (1 + i)
100
g )2
= 1+ —)
A 6250( 100
~ saso 28
N 100

= 7290

Example:17 A rubber ball is dropped from a certain height. It is found to rebounce only
90% of'its previous height. If it is dropped from the top of a 25m tall building, to
what height would it raise after bouncing on the ground two times.

Solution: The ball rises to a height of 90% at the first bounce. So at each bounce the loss
in heightis 10%
So taking R =-10% the problem can be solved.
P=25mandn=2

The height to which it raises after bouncing two times on the ground

n
A= P[1+£)
100

A= 25[1_£j2
B 100

Exercise - 5.3

1. Sudhakar borrows ¥ 15000 from a bank to renovate his house. He borrows the money at

9% p.a. simple interest over 8 years. What are his monthly repayments?
2. ATV wasboughtat aprice of I21000. After 1 year the value of the TV was depreciated
by 5% (Depreciation means reduction of the value due to use and age of the item). Find

the value of the TV after 1 year.
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3. Find the amount and the compound interest on I 8000 at 5% per annum, for 2 years
compounded annually.

4.  Find the amount and the compound interest on < 6500 for 2 years, compounded annually,
the rate of interest being 5% per annum during the first year and 6% per annum during the
second year.

5. Prathibhaborrows I 47000 from a finance company to buy her first car. The rate of simple
interest is 17% and she borrows the money over a 5 year period. Find: (a) How much
amount Prathibha should repay the finance company at the end of five years. (b) her equal
monthly repayments.

6.  The population of Hyderabad was 68,09,000 in the year 2011. If it increases at the rate of
4.7% per annum. What will be the population at the end of the year 2015.

7. Find Compound interest paid when a sum of ¥ 10000 is invested for 1 year and 3 months
at8 5 % per annum compounded annually.

8.  Ariftook aloan of ¥ 80,000 from a bank. If the rate of interest is 10% per annum, find the
difference in amounts he would be paying after 1 5 years, if the interest is compounded
annually and compounded half yearly.

9.  Iborrowed X 12000 from Prasad at 6% per annum simple interest for 2 years. Had
I borrowed this sum at 6% per annum compounded annually, what extra amount would
I have to pay?

10. Inalaboratory the count of bacteria in a certain experiment was increasing at the rate of
2.5% per hour. Find the bacteria at the end of 2 hours if the count was initially 5, 06,000

11. Kamalaborrowed I 26400 from a bank to buy a scooter at a rate of 15% per annum
compounded yearly. What amount will she pay at the end of 2 years and 4 months to clear
the loan?

12. Bharathi borrows an amount of ¥ 12500 at 12% per annum for 3 years at a simple interest
and Madhuri borrows the same amount for the same time period at 10% per annum,
compounded annually. Who pays more interest and by how much?

13.  Machinery worth I 10000 depreciated by 5%. Find its value after 1 year.

14.. Findthe population of a city after 2 years which is at present 12 lakh, if the rate of increase
is 4%.

15. Calculate compound interest on ¥ 1000 over a period of 1 year at 10% per annum, if

interest is compounded quarterly?
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What we have discussed

1.  Two simple ratios are expressed like a single ratio
as the ratio of product of antecedents to product of
consequents and we call it Compund ratio of the

given two simple ratios. a:b and c:d are any two

ac

: . . ..a_ c
ratios, then their compound ratiois —x — = —
b d bd

i.e.ac: bd.

2. Apercentage (%) compares a number to 100. The word percent means

100
“per every hundred” or “out of every hundred”. 100% = 100 itisalsoa
fraction with denominator 100.
3. Discountis a decrease percent of marked price.

Price reduction is called Rebate or discount. It is calculated on marked
price or List Price.

4.  Profitor loss is always calculated on cost price. Profit is an example of
increase percent of cost price and loss is an example of decrease percent
of cost price.

5. VAT will be charged on the Selling Price of an item and will be included in
the bill.

VAT 1s an increase percent on Selling Price.

6.  Simple interest is an increase percent on the Principal

X
7.  Simple interest (I)= 00 where P= principal T = Time in years R
= Rate of interest.
A — Principal B PxTxR 1_'_TxR
8. mount = Principal + Interest=P + T P 100

9.  Compount interest allows you to earn interest on interest.

R n
10.  Amountatthe end of ‘n’ years using compound interestis A=P (1 + ﬁj

11.  Thetime period after which interest is added to principal is called conversion
period. When interest is compounded half yearly, there are two conversion
periods in a year, each after 6 months. In such a case, half'year rate will be
half of the annual rate.
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_ pZ 1 Comparing Quantities using Proportion

Do you Know?

In ancient Greece, artists and architects believed
there was a particular rectangular shape that
looked very pleasing to the eye. For rectangles

of this shape, the ratio of long side to the short

side is roughly 1.615:1. This ratio is very close
to what is known as Golden ratio. The famous
Greek temple the Parthenon, made entirely of
white marble in the 5th century C.E. was built
according to the Golden Ratio. The Taj Mahal in
India is also an example of architecure for

Golden ratio.

Addition of Equal Ratios

~ 1234 100
1. Whatis the sum of 5476287 200
can we add like this?
1_2_3_4_ _100 _ 1+2+3+4+...+100
2 4 6 8 7 200 2+4+6+8+.....+200
_ 5050 _ 1
2 %5050 2
If PrL_P>_P3_  _ Pn then Pttt Pyttt Py Py
aq 4 95 q, G+, g3t tq, g
a_c o atb_c+d
2. b_dlff 5 J (b,d >0)
1_3 ;o 142 _3+46
) 6
3 _ 9 again this can be writtenas 3 = 15
2 6 2 6
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Chapter

:= | Square Roots and Cube Roots

6.0 Introduction

Let us make square shapes using unit squares

_ A unit square is a square whose side is 1 unit
and observe the number of unit squares used.

S.No. Figure Length of the side inunits | No.ofunit squares used

1 [] 1 1

Similarly make next two squares.
Can you guess how many unit squares are required for making a square whose side is 6 units?
From the above observations we could make square shapes with 1,4,9, 16, 25 ... unit squares.

These numbers 1,4, 9, 16,25, ... can be expressed as

1=1x1=1°

4=2x2=2°

9=3x3=3"

16=4x4=4 Observe the pattern of
25=...... X = ireeen factors in each case
36=....... X .. = e

m=nxn= n’> where m, n are integers.

You might have observed in the given pattern that the numbers are expressed as the product of
two equal factors. Such numbers are called perfect squares.
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_ V<7 Square Roots and Cube Roots

Observe the following perfect square numbers

Ex: () 9= 3x3 (ii)49= 7x 7 (iii) 1.44=12x12
iv) 225=15x15 0 3.3 D2 -2

= X —_—— _— e —_—

(iv) 2. >l MT6=27% M) 1235735733

In case (i) and (ii) we have noticed the perfect square numbers 9 and 49 are integers. The
general form of such perfect square numbers ism=n X n(where m and n are integers).

In case (iii), (iv) and (v), (vi) the perfect square numbers are not integers. Hence, they are not
square numbers.

Ifan integer ‘m’ is expressed as n® where nis an integer then ‘m’ is a square number or ‘m’ is a
square of ‘n’.

Perfect square : A rational number that is equal to the square of another rational number.
Square number : An integer that is a square of another integer. Thus
“All square numbers are perfect squares” but all perfect squares may not be square numbers.

Ex: 2.25 is a perfect square number because it can be expressed as 2.25 = (1 .5)2 =1.5x1.5,
itis not square of an integer. Therefore, it is not a square number.

Is 42 a square number?

We know that 62 =36 and 72 =49, if 42 is a square number it must be the square of an integer.
Which should be between 6 and 7. But there is no such integer between 6 and 7.

Therefore 42 is not a square number.

Observe the perfect squares in the given table

® 2 3 @ 5 6 7 8 ©@ | 10
11 120 | 13 14 15 17 |18 |19 |20
21 2 A 23 24 @5 | 26 27 [ 28 |20 | 30
31 32 | 33 34 35 | Ge) | 37 |38 |39 | 40
41 42 | 43 44 45 | 46 47 | 48 50
51 52 | 53 54 55 | 56 57 | 58 |59 | 60
61 62 | 63 | 60 | 65 | 66 67 | 68 |69 | 70
71 72 | 73 74 75 | 76 77 |78 |79 | 80
82 | 83 84 85 | 86 87 | 88 |8 | 90
91 92 | 93 94 95 | 96 97 | 98 | 99

Are there any other square numbers that exist other than the numbers shown in the table.
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1.
2.

Do This
Find the perfect squares between (i) 100 and 150 (ii) 150 and 200

Is 56 a perfect square? Give reasons?

6.1  Properties of square numbers :

Observe and fill the following table.

Number | Square Number | Square Number | Square
1 1 11 121 21 441
2 4 12 144 220 | e
3 9 13 | 23 529
4 16 14 196 | A - 576
5 25 15 225 25 625
6 | e 16 | s | s |
7 49 17 280 || e |
8 64 18 324 || s |
........ 81 19 361
10 100 20 400 || e [ e

Observe the digits in the units place of the square numbers in the above table. Do you observe all
these numbers end with 0, 1,4, 5, 6 or 9 at units place, none of these end with 2, 3, 7 or § at
units places?

“The numbers that have 2, 3, 7 or 8 in the units place are not perfect squares.”

Can we say that all numbers end with 0, 1,4, 5, 6 or 9, atunit place are square numbers? Think

about it.

| Try These

1.  Guess and give reason which of the following numbers are perfect
squares. Verify from the above table.
(i) 84 (i1) 108 (iii) 271

(iv) 240 (v) 529

Write the squares of 1,9, 11, 19, 21
Have you noticed any relationship between the units digit of numbers and their squares?

We observe that if a number has 1 or 9 in the units place, then the units digit in its square number
isonly 1.

If anumber has 4 or 6 in the units place, then the units digit in its square is always 6

Similarly, explore the units digit of squares of numbers ending with 0,2,3, 5, 7 and 8.
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_ VA3l Square Roots and Cube Roots

Try These

1. Which of the following have 1 in its units place?

() 126 (i) 179> (i) 281> (iv) 363?

2. Which of'the following have 6 in the units place?
() 116> (i) 228%  (iii) 324° (iv) 3632

Think, Discuss and Write

Vaishnavi claims that the square of even numbers are even and that of odd are odd. Do you agree

with her? Justify.
Observe and complete the table:
Numbers No.of digits in its square
(Minimunm) (Maximum)
1-9 1 2
10-99 | . 4
100-999 Py, ¥ | ...
1009-9999 7 8
ndigits | .| L
| Try These:
1. Guess, How many digits are there in the squares of
(1) 72 (i1) 103 (iii) 1000
< 5! 1 6'?/) — 4‘5';0 — -+ Corresponding squares
27 lies between 20 and 30
277 lies between 20” and 30>
Now find what would be 27° from the following perfect squares.
(1) 329 (1) 525 (ii1) 529 (iv) 729
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6.2  Interesting patterns in square:

1. Observe the following pattern and complete.
1=1° 1+3 =4 =22 1+3+5=9=3 1+3+5+7 =16=4°
1=1=1°
1+3=4=2?

1+3+5=9= 3
1+3+5+7=16= 4°
1+3+5+7+9=25=5"

1+3+5+7+9+11=.......... = ()?
1+3+5+7+9+11+13=...00.... = ()2
From this, we can generalize that the sum of first ‘n” odd natural numbers is equal to ‘n’.
2. Observe the following pattern and find the missing numbers
(11)? =121

(101)*=10201
(1001)* = 1002001

(10001)%=..............
(1000001) =...............
3. Observe the pattern and complete it
1 = 1 ) )

5 A palindrome is a word; phrase, a
11 - 121 sentence or a numerical that reads the same
1112 = 12321 forward or backward.

11112 = 1234321 Ex. NOON, MALAYALAM, MADAM
2 = Rats live on no evil star.

) 15651
IS = .

These numbers are called palindromic numbers or numerical palindrome.
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4. From the following pattern find the missing numbers

12492492 =732

221321 62=72 Observe the sum of the squares:

324424 192 = 132 Do you find any relation between the bases of squares ?
How the base of the third number is related to the base of first
and second square numbers?

5%+ ( )2 +30° = ( )2 How the base of the resultant square number is related to the
62+ 7%+ ( )2 = ( )2 base of the third square number?

£+57+()yY=21°

5. Findthe missing numbers using the given pattern
) myﬂ
3°=9=4+5 > 5
, 5-1,5+1
5°=25=12+13 5 5
7% =49 =24 + 25 ( T

) 112—1+112+1

Il°=121=....+... 2 >
152=225= ...+ ... ( + )

From this, we can conclude that the square of any odd number say n can be expressed as the

. ( n?-1 n’+ 1\
sum of two consecutive numbers as L 5 + 5 J

6. Numbers between successive square numbers

Observe and complete the following table

Successive squares | Numbers between the successive | Relation

square numbers
12=1;22=4 2,3 (2 numbers lies between 1 and4)[2xBase of first number 1, (2x1=2)
22= 4; 32=9 5,6, 7, 8 (4 numbers lies between [2xBase of first number 2, (2x2=4)
. 4 and 9)
32=9; 4°=16 10,11,12,13,14,15 (6 numbers lies)  |2xBase of first number 3 (2x3=6)

between 9 and 16)

2216552225 | oo, 2xBase of first number 4, (2x4=8)

52=25: 6°=36
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From the above table have you observed any relation between the successive square numbers

and numbers between them?
With the help of the above table, try to find the number of non square numbers between n® and
(n+1)>°

There are ‘2n’ non square numbers between n’and (n+ 1)2 .

Do This

1.  How many non perfect square numbers are there between 9%and 10%?

2. How many non perfect square numbers are there between 15%and 1627

Try These

Rehan says there are 37 non square numbers between 9%and 112, Is he right?

Give your reason.

Exercise - 6.1

1. What will be the units digit of the square of the following numbers?

(1) 39 (it) 297 (iii) 5125 (iv) 7286 (v) 8742
2. Which of the following numbers are perfect squares?

(1) 121 (i) 136 (iii) 256 (iv) 321 (v) 600
3. The following numbers are not perfect squares. Give reasons?

(1) 257 (ii) 4592 (ii1) 2433 (iv) 5050 (v) 6098
4.  Find whether the square of the following numbers are even or odd ?

(1) 431 (ii) 2826 (iii) 8204 (iv) 17779 (v) 99998
5. How many numbers lie between the square of the following numbers

(1) 25;26 (i1) 56;57 (iii) 107;108

6. Without adding, find the sum of the following numbers
@) 1+3+5+7+9=
(ii) 1+3+5+7+9+11+13+15+17=
(iii) 1+3+5+7+9+11+13+15+17+19+21+23+25=
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6.3 Pythagorean triplets

Consider the following

G 3?+4>=9+16=25= 52

() 5*+122 =25+144=169=13>

The numbers (3,4, 5) and (5, 12, 13) are some examples for Pythagorean triplets.

Generally a, b, ¢ are the positive integers. If a’+b?=c? then (a, b, c) are said to be
pythagorean triplet.

Ifthere are no common factors other than ‘1’ among a,b,c then the triplet (a,b,c) is called
primitive triplet.

Do This
1. Check whether the following numbers form Pythagorean triplet
(1 2,3,4 (i) 6,8,10 (i) 9,10,11 (iv) 8, 15,17

2. TakeaPythagorean triplet. Write their multiples. Check whether these multiples
form a Pythagorean triplet.

6.4  Square Roots

Observe the following squares and complete the table.

., /,.J,Z
v %
%

A=4 A=9 A=16 A=25
Area of the square (in cmz) Side of the square (in cm)
A) S
4=2x2 2 The number of unit squares
9=3x3 3 ina row/ column represents
the side of a square.
16=4 x4
25=5x%5
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Do you find any relation between the area of the square and its side?

We know that the area of the square = side x side = side?

If the area of a square is 169 cm?. What could be the side of the square?

Let us assume that the length of the side be ‘x” cm.

= 169 = x*

To find the length of'the side, it is necessary to find a number whose square is 169.

We know that 169 = 132, Then the length of the side =13 cm.

Therefore, if a square number is expressed, as the product of two equal factors, then one the
factors is called the square root of that square number. Thus, the square root of 1691is 13. It can

be expressed as /169 = 13 (symbol used for square rootis ,/ ). Thus it is the inverse operation

of squaring.

25 is th f both 5
Example 1: 32 =9 therefore square root of 9 is 3( Jo = 3) dls g psduate of 5o
and 5.

4% = 16 therefore square root of 16 is 4(\/E =4) Therefore, the square root of
5% =25 therefore square root of 25 is 5(«/5 =5) [25is 5 or —5.

If y* = x then square root of x is y (\/; = y) But in this chapter we are

\/Z =2 because 2> =4
2. \/ﬁ = 4 because 4= 16
3. /225 =15 because 15% =225 etc.

Example2: 1. confined to th.e p(.)sitive
square root which is also
called principal square root.

It is written as

- 25 =5,

Complete the following table:

Square Square roots
12=1 V=1
2°=4 Ja =2
32=9 Jo =3
42 =16 Ji6 =4
52=125 V25 =
6% =36 V36 =........
7= J =
= Y =
9= ... 5 =T
10°=........ 5 =
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6.5 Finding the Square root through subtraction of successive odd numbers:

We know that, every square number can be expressed as a sum of successive odd natural
numbers starting from 1.

Consider, 1+3 = 4 = 2°
1+3+5 -9 = 3
14+3+5+7 = 16= 4
1+3+5+7+9 = 25=5°

Finding square root is the reverse order of this pattern.

For example, find /49
Stepl: 49-1=48 (Subtracting of first odd number) | Opserve we know

Step2: 48-3=45  (Subtracting of2™ odd number) |1 *3+5+7+9+11 +13=77=49
49—-[1+3+5+7+9+11+13]=0

Step3: 45-5=40 (Subtracting of 34 0dd number)
Step4: 40-7=33
Step5: 33-9=24
Step6: 24-11=13
Step7: 13-13=0

Hence 49 is a perfect square.

From 49, we have subtracted seven successive odd numbers starting from 1 and obtained zero
(0) at 7t step.

o 49 = 7

Note: If the result of this process is not zero then the given number is not a perfect square.

Do This

¥ () By subtraction of successive odd numbers find whether the following numbers
are perfect squares or not?

(i) 55 (ii) 90 (i) 121

It is easy to find the square roots of any square numbers by the above subtraction process. But
in case of bigger numbers such as 625, 729.......... itis time taking process. So, Let us try to find
simple ways to obtain the square roots.
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There are two methods of finding the square root of the given numbers. They are
(1)  Prime factorization method

(i)  Division method

6.6 Finding the Square Root Through Prime Factorisation Method: i ﬂ
Let us find the square root of 484 by prime factorization method. 2| 242
Step 1: Resolve the given number 484 into prime factors, we get iﬂ
484=2x2x11x11 _IL
Step 2: Make pairs of equal factors, we get !
484 =(2 x 2) x (11 x 11) 484 =2 % 11) x (2 x 11) = (2 x 11)?
Step 3: Choosing one factor out of every pair NITYRE V(2x1 1)’
By doing so, we get i gzx H
J484 =2 x 11=22
Therefore, the square root of 484 is 22.
Now we will see some more examples
_2 [12%
Example 3 : Find the square root of 1296 by Prime Factorization _2 | 648
Solution : Resolving 1296 into Prime factors, we get %i_iz
1296 = (2 % 2) x (2 % 2) x (3 x 3) x (3  3) B
J1296 =2 %2 x3x3 3127
o
Example4: Find the square root of 2025
_5 |2025
Solution : Resolving 2025 into Prime factors, we get s | 405
2025=3x3)x(3x3)x(5x%x5) TK
J2005 =3%x3x5 3127
s - 4 ——
1
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Example5: Find the smallest number by which 720 should be multiplied to get a perfect

square.
720
Solution : Resolving 720 into Prime factors, we get 2 | 360
720=(2x2)x(2x2)x(3x3)x5 2 | 180
We see that 2, 2, 3 exist in pairs, while 5 is alone _2 -
3 45
So, we should multiply the given number by 5 to 3 15
get a perfect square. 5 5
Therefore, the perfect square so obtained is 1
720 x 5=3600
Example 6: Find the smallest number by which 6000 should be divided to get 3 perfect
square and also find the square root of the resulting number. 2 {6000
2 13000
Solution : Resolving 6000 into Prime factors, we get Zm
6000 =2x2x2x2x3x5x5x5 2 | 750
We can see that, 2, 2, and 5 exists in pairs while 3 and 5 iﬂ
51 125
do not exists in pairs 5| o5
So, we must divide the given numberby 3 x 5=15 S5
1
Therefore perfect square obtained = 6000 +~ 15 =400
400  =2x%x2x2x2x5x%5 21 4%
2| 200
The square root 0f 400 is —
2|1 100
V400 = {J(2x2)x(2x2)x(5x5) > | s0
=2x2x5 5 25
=20 5 5
1

Exercise - 6.2

1. Find the square root of the following numbers by Prime factorization method.

(i) 441 (ii) 784 (i) 4096 (iv) 7056
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_ VYL Square Roots and Cube Roots

2. Find the smallest number by which 3645 must be multiplied to get a perfect square.

3. Findthe smallest number by which 2400 is to be multiplied to get a perfect square and also
find the square root of the resulting number.

4.  Find the smallest number by which 7776 is to be divided to get a perfect square.

5. 1521 trees are planted in a garden in such a way that there are as many trees in each
row as there are rows in the garden. Find the number of rows and number of trees in each
TOW.

6. A school collected X 2601 as fees from its students. If fee paid by each student and
number students in the school were equal, how many students were there in the school?

7. The product of two numbers is 1296. If one number is 16 times the other, find the two
numbers?

8. 7921 soldiers sat in an auditorium in such a way that there are as many soldiers in a row as
there are rows in the auditorium. How many rows are there in the auditorium?

9.  Theareaofasquare fieldis 5184 m?. Find the area of a rectangular field, whose perimeter
is equal to the perimeter of the square field and whose length is twice of'its breadth.

6.7 Finding square root by division method

We have already discussed the method of finding square root by prime factorisation method. For
large numbers, it becomes lengthy and difficult. So, to overcome this problem we use division
method.

Let us find the square root of 784 by division method.

784 Step 1: Pairthe digits of the given number, starting from units place to the left.
Place a bar on each pair.

2|784|2 Step 2 : Find the largest number whose square is less than or equal to the first
pair or single digit from left (i.e. 2). Take this number as the divisor

o and the quotient.
21784 |2
4 Step 3: Subtract the product of the divisor and quotient (2 x 2 =4) from first
3 pair or single digit (i.e. 7—4=3)
2| 784 |2

_ Step 4 : Bring down the second pair (i.e. 84) to the right of the Remainder

384 (i.e. 3). This becomes the new dividend (i.e. 384).
2 784

2 Step 5: From the next possible divisor double the quotient (i.e 2 x 2 =4)

and write a box on its right.
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_ PZ[J Square Roots and Cube Roots

2| 784 [28 Step6: Guessthe largestpossible digit to fill the box in such a way that

—4 the product of the new divisor and this digit is equal to or less
4[8] 384 than the new dividend (i.e. 48 x § =384).
384
0

2| 784 |28 Step7: By subtracting, we get the remainder zero. The final quotient 28,

-4 is the square root of 784
48 | 384
_384 5784 =28
0

Think, Discuss and Write

example?
4i 384 (9 4i 384 (8 4i 384 (7
36 32 28
24 64 104
81 =9? 64 =8 49 =7

Now, we will see some more examples.

Example7: Find the square root of 1296
Solution: Step 1

1296
Step 2 -
311296 |3
9
Step 3 .
311296 |3
-9
Step 4 1706
3 ‘ 19296 3 Observe
6| 396
65396 6
Step 5 36 (
311296 |36 36
-9 36 =67
66| 396 0
- 396
0
oo A1296 =36
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_ Pk Square Roots and Cube Roots

Example8: Find the square root of 8281 Observe
Solution: 29 o7
9 _ 8812 81| 91 ISW
181 181 1
_181 1 =0
0 Therefore m =91 0
Example9: Find the greatest four digit number which is a perfect square 5599 | 99
Solution: Greatest four digit number is 9999 -81
We find square root of 9999 by division method. 189) 18 99
The remainder 198 shows that it is less than 9999 by 198 - l’i g;
This means if we subtract 198 from 9999, we get a perfect square.
9999 — 198 = 9801
9801 is the required perfect square. -
Example 10: Find the least number which must be subtracted from 4215 i ;1 Z o
to make it a perfect square? 1l 615
Solution: We find by division method that 1241 496
The remainderis 119 b
This means, if we subtract 119 from 4215. We get a perfect square.
Hence, the required least number is 119.
6.8 Square root of decimal numbers using division method
Letus begin with the example /17.64
Step 1: Place the bars on the integral part of the numberi.e. 17 in the S
usual manner. Place the bars on every pair of decimal part from ‘1 7'64‘
left to right
Step2: Find the largest number (i.e. 4) whose square is less thanor 4 | 77 &2 4
equal to the first pair of integral part (i.e. 17). -16
Take this number 4 as a divisor and the first pair 17 as the dividend. 1
Get the remainder as 1 (By doing division). o
Step 3:  Write the next pair (i.e. 64) to the right of the remainder to get 4 i 11 2'64 4
164, which becomes the new dividend. 1.64
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_ Il Square Roots and Cube Roots

Step4: Double the quotient (2 X 4=8)and writeitas8 intheboxonits 4 | 1757 | 4
right. Since 64 is the decimal part so, put a decimal point in the 16

quotient (i.e. 4) 0l - 164

Step5:  Guess the digit to fill the box in such a way that the product ofthe 4 | 17.64 | 4.2

new divisor and the digit is equal to or less than the new dividend -16
164. In this case the digit is 2. Divide and get the remainder. 8[2] 164
-164
Step 6:  Since the remainder is zero and no pairs left. 0
\V17.64 =4.2

Now, let us see some more examples.

Example 11: Find the square root 0of 42.25 using division method.

Solution: Step 1 : ‘E . 2_5‘

Step2:

6| 4225 |65

Step 3 : 6-36
125 625

-625

S.A42.25 =65,

Example 12: Find /96.04

Solution: 9| 96.04 |98
9 [-81
188 1504
-1504
0

Therefore /96.04 =9.8
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6.9 Estimating square roots of non perfect square numbers :

So far we have learnt the method for finding the square roots of perfect squares. If the numbers
are not perfect squares, then we will not be able to find the exact square roots. In all such cases
we atleast need to estimate the square root.

Let us estimate the value of /300 to the nearest whole number.
300 lies between two perfect square numbers 100 and 400

-, 100 < 300 < 400
10? < 300 < 207

ie. 10< /300 <20

But still we are not very close to the square number. we know that 17° =289, 18>=324
Therefore 289 <300 <324

17< {300 <18
As 289 is more closer to 300 than 324.
The approximate value of /300 is 17.

Exercise - 6.3

1. Find the square root of the following numbers by division method.
(1) 1089 (i1) 2304 (iii) 7744 (iv) 6084 (v) 9025

2. Find the square root of the following decimal numbers.
(1) 2.56 (ii) 18.49 (iii) 68.89 (iv) 84.64

3. Find the least number that is to be subtracted from 4000 to make it perfect square
4.  Findthe length of the side of a square whose area is 4489 sq.cm.

5. A gardener wishes to plant 8289 plants in the form of a square and found that there were
8 plants left. How many plants were planted in each row?

6.  Find the least perfect square with four digits.
7. Find the least number which must be added to 6412 to make it a perfect square?

8. Estimate the value of the following numbers to the nearest whole number

i) 97 (ii) v250 (iii) /780
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Cubes and Cube Roots

6.10 Cubic Numbers

We know that a cube is a solid figure with six identical squares as its faces.

Now let us make cubic shapes using these unit cubes

S.No. Figure Length of the side | No.of unit cubes used
1 1 1 1
1
1
2 2 8
2
2
2

27

MNANAN

NAANRY

3

Can you make next cube?
Guess how many unit cubes are required to make a cube whose side is 5 units?
So, werequire 1, 8,27,64 ........ unit cubes to make cubic shapes.

These numbers 1, 8,27,64 ...... are called cubic numbers or perfect cubes.
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_ 2.3 Square Roots and Cube Roots

As 1=1x1x1=13
§=2x2x2=23
27=3x3x3=3>

So, a cube number is obtained when a number is multiplied by itself for three times.

That is, cube of a number ‘x” isx X x X x = X
Is 49 a cube number ?

No, as 49 =7 x 7 and there is no natural number which when multiplied by itself three times gives
49. We can also see that 3 x 3 x 3 =27 and 4 x 4 X 4= 64. This shows that 49 is not a perfect

Try These

1. Is 81 a perfect cube?
2. Is 125 a perfect cube?

Observe and complete the following table.

Number Cube

1 P=1x1x1=1

2 23=2x2%x2=38

3 33=3x3x3=27

4 P=4x4x4=64

5 55=5x5x5=125

6 63=6x6x6=......

7 P= =
8 8 = =
9 9 = =
10 10°= oo, =

Think, Discuss and Write

(1) How many perfect cube numbers are present between 1 and 100, 1 and 500, 1 and 1000?

(i1) How many perfect cubes are there between 500 and 1000 ?
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_ 1.1 Square Roots and Cube Roots

Following are the cubes of numbers from 11 to 20

Number Cube
11 1331
12 1728
13 2197
14 2744
15 3375
16 4096
17 4913
18 5832
19 6859
20 8000

Do you find anything interesting

in the sum of the digits in the
cubes of 17 and 18 ?

From the table, we can see that cube of an even number is always an even number. Do you think

the same is true for odd numbers also?

We can also observe that, if a number has 1 in the units place, then its cube ends with 1.

Similarly, what can you say about the units digit of the cube of a number having 0,4, 5, 6 or 9 as

the units digit?

Try These

(i) 75° (i) 123°

1. Find the digit in units place of each of the following numbers.
(iii) 157°

(iv) 198° (v) 206°

6.11 Some interesting patterns:

1. Adding consecutive odd numbers

Observe the following patterns.

1 = 1 St
3+5 =8 = 2
7+9+11 = 27 = 3

13+15+17+19 = ... =

Can you guess how many next consecutive odd numbers will be needed to obtain the sum as 5%?
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_ yAJIl Square Roots and Cube Roots

2. Consider the following pattern

213 = 1+2x1x3 = 7
323 = 1+3x2x3 = 19
423 = 1+44x3x3 = 37
o4 = =

Using the above pattern find the values of the following
(1) 10°-9° (i) 15° - 143 (ii) 26° - 25°

3. Observe the following pattern and complete it

13 - 12
13423 = (1+2)*= (37
1P+23 +33 = (1+2+3) = ()

...................... = (1+2+3+..+410)

Hence we can generalize that the sum of the cubes of first ‘n’ natural numbers is equal to

the square of their sum.

+n’= (1+2+3+..+n).

6.12 Cubes and their Prime Factors

Consider the numbers 64 and 216
Resolving 64 and 216 into prime factors

64 = 2x2x2x2x2x2

216 = 2x2x2x3x3x3

In both these cases each factor appears three times. That is the prime factors can be grouped in
triples.

Thus, if a number can be expressed as a product of three equal factors then it is said to be a

perfect cube or cubic number.
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Is 540 a perfect cube? 21540
21270

Resolving 540 into prime factors, we get 31135
_ 3| 45
540=2x2x3x3x3x5 31 15
Here, 2 and 5 do not appear in groups of three. Hence 540 is not a perfect cube. R

Do These

1. Which of the following are perfect cubes?
(i) 243 (i1) 400 (iii) 500 (iv) 512 (v) 729

Example 13: What is a smallest number by which 2560 is to be multiplied so that the product

is a perfect cube? 7 12560

Solution : Resolving 2560 into prime factors, we get 2] 1280
2560 = 2 X2 X2 X2 XD XD XQ2XDIXDIXS 1_640

) X 2 320

The Prime factor 5 does not appear in a group of three. T Teo

So, 2560 is not a perfect cube. 2l 80

Hence, the smallest number by which it is to be multiplied 2] 40

to make it a perfect cube is 5 X 5 =25 i_20

2 10

5

Example 14: Whatis the smallest number by which 1600 is to be divided. so that the quotient
is a perfect cube?

2 (1600

Solution : Resolving 1600 into prime factors, we get 2| 800
1600 =2x2x2x2x2x2 x5x%x5 2| 400

. . 2| 200

The prime factor 5 does not appear in a group of three ST 100

factors. So, 1600 is not a perfect cube. 21 50

Hence, the smallest number which is to be divided 5| 25

to make it a perfect cubeis 5 x 5 =25 S
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Exercise - 6.4

1. Findthe cube of the following numbers

(1) 8 (i) 16 (i) 21 (iv) 30
2. Testwhether the given numbers are perfect cubes or not.
(1) 243 (i1) 516 (ii1) 729 (iv) 8000 (v)2700

3. Find the smallest number by which 8788 must be multiplied to obtain a perfect cube?

What smallest number should 7803 be multiplied with so that the product becomes a
perfect cube?

5. Find the smallest number by which 8640 must be divided so that the quotient is a perfect
cube?

6.  Ravimade a cuboid of plasticine of dimensions 12cm, 8cm and 3cm. How many minimum
number of such cuboids will be needed to form a cube?

7. Find the smallest prime number dividing the sum 3 Hysl3,
6.13 Cube roots

We know that, we require 8 unit cubes to form a cube of side 2 units (23 =8)
Similarly, we need 27 unit cubes to form a cube of side 3 units (3= 27)
Suppose, a cube is formed with 64 unit cubes. Then what could be the side of the cube?

Let us assume, the length of the side to be ‘x’
64= x°
To find the side of a cube, it is necessary to find a number whose cube is 64. Therefore, finding
the number whose cube is known is called finding the cube root.
It is the inverse operation of cubing.

As, 4> = 64 then 4 s called cube root of 64. We write 364 = 4. Thesymbol 3/ denotes cuberoot.

Hence, a number ‘x’ is the cube root of another numbery, if y = x> then x = 2/; .

J L L L
[l L O L L
J 2L L L
[l 2L L d
[ L L //
L
//
4
L
L
//
/
(1 unit cube) (2 unit cube) (3 unit cube) (4 unit cube)
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_ yAl 3 Square Roots and Cube Roots

Complete the following table:

Cubes Cube roots

[\
u‘w -';w ww 2
I I I I
—_
AN N
N B 9
- (55} (55}
— %) %)
AN N S
S| B Q| *® =
I I I I
o I N L B WD~

2% %

6.14 Finding cube root through Prime Factorization method

21728

Let us find the cube root of 1728 by prime factorization method. i_864
2| 432

Stepl : Resolve the given number 1728 into prime factors. 21 216
1728=2x2x2x2%x2x2 x3x3x3 2| 108

2 54

Step2: Make groups of three equal factors: 3 27
1728 = (2 x2 x 2) x (2 x 2 X 2) x (3 x 3 x 3) 309

3

Step 3:  Choose one factor from each group and multiply by doing so, we get

1728 = 2x2x3=12
Let us see some more examples
Example 15: Find the cube root 0of 4096 ?
Solution : Resolving 4096 into Prime Factors, we get

4096 = 2%x2x2)x(2x2x2) x(2Xx2x2)x(2x2x2)
34096 = 2x2x2x%x2=16

. 34096 =16
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o0 S0dK0aeeren
P?o= 1 o= 1
2 = 8 B = 2
3 = 27 37 = 3
4 = 64 ea = 4
55 = 125 125 = 5
6 = I o= 6
7= o= 7
g = I o= 8

6.14 (S8 808 é&é@é HodSomeren BT 21728
2| 864

1728 &8 s085850,er) (58 sedeosee K)cgéé;é EoRPotedn. > | 432
Paro 1 1728 (578 se8easee ogore EFTL™ 2] 216
2| 108

1728 =2 x2x2x2x2x2 x3x3x3 > 34

RPFBo 20 (BSHmenre HOSBOST 31 27
3 9

1728 =(2x2%x2)x(2x2x2) x(3x3x3) 3

Rbarso 3: 8 (B850 D08 2.8 SPBerosHn SER wgorr (Feadr 2 | 4096
212048

1728 = 2x2x3=12 il B

211024

HEE et HO8DTRE. 2| 512

2| 256

FE3: 4096 Q (Hed seBesrosee RO (Feahre 7 64
4096 = (2x2x2)x(2%x2x2) x(2x2x%x2)x(2x2x2) %_?é

34006 = 2x2x2x2=16 2] 8

2 4

. 34096 =16 T 5
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6.15 Estimating the cube root of a number

If we know, the given number is a cube number then to find its cube root the following method
can be used.

Let us find the cube root 0f 9261 through estimation.

Stepl:  Start making groups of three digits starting from the unit place.

re. 9 261
second first
group group

Step 2: First groupi.e. 261 will give us the units digit of the cube root. As 261 ends with 1, its
cube root also ends with 1. So, the units place of the cube root will be 1.

Step 3: Now, take second group i.e. 9.

We know that 2> < 9 <33, Asthe smallest number is 2, it becomes the tens place

of the required cube root

- 39261 =21

Exercise - 6.5

1. Findthe cube rolot of the following numbers by prime factorization method.
(1) 343 (1) 729 (i) 1331 (iv) 2744
2. Find the cube root of the following numbers through estimation?
(1) 512 (i) 2197 (iii) 3375 (iv) 5832
3. State true or false?
(i)  Cube of an even number is an odd number
(1) A perfect cube may end with two zeros
(i) Ifanumber ends with 5, then its cube ends with 5
(iv) Cube of a number ending with zero has three zeros at its right
(v)  The cube ofa single digit number is a single digit number.
(vi)  There is no perfect cube which ends with 8
(vii) The cube ofa two digit number may be a three digit number.

4.  Find the two digit number which is a square number and also a cubic number.
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What we have discussed

»  Estimating number of digits in square of a number.

*  Square numbers written in different patterns.

* a,b,carepositive integers and if a’+b?=c?then (a, b, ¢) are said to be Pythagorean
triplets.

*  Finding the square roots by prime factorisation and division method.
*  Square root is the inverse operation of squaring.

»  Estimating square roots of non perfect square numbers.

*  Ifanumber is multiplied three times by itselfis called cube number.

*  Finding cube root by prime factorisation method.

»  Estimating cube roots of a number.

*  Thesquare of integer is an integer and a square number, where as square of rational

number is a perfect square, not a square number.

Eternal triangle

The formulau that give sides of a right - angled triangle have been known since the time

of Diophantus and the early Greeks. They are
2 4

one side X=m"-n
o _ 8\
second side Y =2mn - Sy
Hypotenuse Z= m’+n’ " * 42
The numbers m & n are integers which may be >
arbitarily selected. =
| _ 2.2
| Example X=m"—n
m n X=m’-n’ Y =2mn Z=m’+n’
2 1 3 4 5
3 2 5 12 13
5 2 21 20 29
4 3 7 24 25
4 1 15 8 17

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



Ssrow, piiree  RON 0000

S50 W EGyowro

e 28 éoapé (ﬁ»é& a‘)goé‘sf{) ©08e® éoapg?é) ©OWPI°
Scsoed.

. 58 Sopp D ©HBELE® [FoHSE. I O7G D

¢ a,b,cen &5 FeBvonge Hda a’ +b? +c
(a, b, ¢) o 28R Bseen ®oiro.
¢ Doed se8erofo HE8 B GriiEs Katgéwés SEBorotne SH°Ke
J :ﬁg‘é)ospegen 5520 éoanéo zégzﬁwvemn OST® A
* (Koed seSerose écgéé@'s HodSomeeren EoRCEe
J00g50 PIX0PerR) VOB Sk

-g&

géospeg &wé& 262(?2.6:0 26§éosp§, =0 wi5dah éoaoeg cﬁwé& :,szg;ﬁ» é&‘)’g)vg 26§

@a&

éogpé 8.
¢ SPBorodwen B SEin Do IS (HBcH
e 28 @géomegz\’» SO HHBOBT H:i) @géo%@ PodDogg @otro.

s (Bgbeso

a8 ©oat’n (Bhe) o) PHro Foden Froposeenr 55) S50 2FroBS seerdS
(e Send. m H8H N e oﬁwée){i)zﬁon" DOV ‘é)vgéoaage» AN

28 hen X =m° —n’
Bo&P gHadw Y =2mn g 8*1;29
2, 2 N * 52
égo Z=m"+n" eore Si). I
>
g
l 6@@69@ X = m2 _ n2
| m n X=m?-n’ Y =2mn Z=m>+n>
2 1 3 4 5
3 2 5 12 13
5 2 21 20 29
4 3 7 24 25
4 1 15 8 17

Boorre [HehHdo T0E &0E Sohd 2022-23



Frequency Distribution Tables and Graphs

7.0 Introduction

Jagadeesh watching T.V. A visual appeared on the T.V. screen showing the details of medals
won by different countries in Olympics 2012.

Olympics 2012 - Medals Tally

Rank | Country Gold | Silver | Bronze| Total

1 United States | 46 29 29 104
of America

2 China 38 27 23 88

3 Britain 29 17 19 65

4 Russia 24 26 32 82

5 Korea 13 8 7 28

The above table provides data about the top five countries that got the highest number of medals

in the olympics 2012 as well as the number of medals they won.

Information, available in the numerical form or verbal form or graphical form that helps in taking

decisions or drawing conclusions is called Data.
e Which country has got the highest number of medals ?
e Which country has got the highest number of bronze medals ?

e Write three more questions based on data provided in the table .

Try This

Give any three examples of data which are in situations or in numbers.
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304  Frequency Distribution Tables and Graphs

7.1  Basic measures of central tendency

Usually we collect data and draw certain conclusions based on the nature of data. Understanding

its nature, we do certain computations like mean, median and mode which are referred as measures
of central tendency. Let us recall.

7.1.1 Arithmetic Mean

It is the most commonly used measure of central tendency. For a set of numbers, the mean is

simply the average, i.e., sum of all observations divided by the number of observations.

Arithmetic mean of x,, X, X3, X4, . ... . .. x, 18 D x,represents the sum of
Arithmeticmean = Xy + Xy Xy +x, all x; where i takes the
N values from 1 ton. And N
- in ‘ is the total number of
X = N (short representation) N servations.

Example 1:

Solution:

Example 2:

Solution:

Example 3:

Solution:

Ashok got the following marks in different subjects in a unit test. 20, 11, 21, 25,
23 and 14. What is arithmetic mean of his marks?

Observations = 20,11, 21, 25,23 and 14
DY
Arithmeticmean X = =——
N
B 20+11+21+25+23+14 B 114
B 6 6
x =19

Arithmetic mean of 7 observations was found to be 32. If one more observation
48 was to be added to the data what would be the new mean of the data?

Mean of 7 observations X = 32

Sum of 7 observations is > x .= 32x7 = 224
Added observation = 48

Sum of § observations > x .= 224+48 = 272
. Mean of 8 observations x = % = % = 34

Mean age of 25 members of a club was 38 years. If 5 members with mean age
of 42 years have left the club, what is the present mean age of the club members?

Mean age of 25 members of theclub = 38 years
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Example 4:

Solution:

We observe,

Total age of 25 5 members 38 x 5=950 years

Mean age of 5 members = 42years

Total age of 5 members = 42 x5 = 210years

Total age of remaining 20 members = 950-210 = 740years

.. Present mean age of club members x = % = % = 37 years

Arithmetic mean of 9 observations was calculated as 45. In doing so an observation
was wrongly taken as 42 for 24. What would be the correct mean?

Mean of 9 observations = 45

45 x 9 =405

Sum of 9 observations

When computing mean 42 was taken instead of 24

.. Correct sum of 9 observations = 405 —-42+24 387

. D, 387
Actual mean of 9 observations = ? = T = 43

e From the above examples we can see that Arithmetic Mean is a representative value of the
entire data.

e Arithmetic mean depends on both number of observations and value of each observation

in a data.

e Itisunique value of the data.

e When all the observations of the data are increased or decreased by a certain number, the
mean also increases or decreases by the same number.

e When all the observations of the data are multiplied or divided by a certain number, the

mean also multiplied or divided by the same number.

7.1.2  Arithmetic Mean by Deviation Method

There are five observations in a data, 7, 10, 15, 21, 27.When the teacher asked to estimate the
Arithmetic Mean of the data without actual calculation, three students Kamal, Neelima and Lekhya
estimated as follows:

Kamal estimated that it lies exactly between minimum and maximum values, i.e. 17,

Neelima estimated that it is the middle value of the ordered (ascending or descending) data; 15,

Lekhya added all the observations and divided by their number, i.e. 16.

We call each of these estimations as ‘estimated mean’ or ‘assumed mean’ is represented

with ‘A’.

Letus verify which of the estimations coincides with the actual mean of the above three students.
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308  Frequency Distribution Tables and Graphs

Case 1: Consider Kamal’s estimated arithmetic mean A=17

DX T+10+15+21+27 80

Their actual arithmetic meanis x = s =7 16
If each observation is written in terms of deviation from assumed mean A, we have
Score | A | inTermsof |_  (17-10)+(17-7)+(17-2)+(17+4)+(17+10)
Deviations X = 5
7 17 7=17-10
10 17 10=17—7 _ 5><17+—10—7—2+4+10
15 17 15=17-2 5 5
21 17 20=17+4 B
27 17 27=17+10 = 17+?= 17-1 =16

.. Arithmetic mean = Estimated mean + Average of deviations

Case 2: Consider Neelima’s estimated arithmetic mean A= 15

X; T+10+15+21+27
Their arithmetic meanis X = L =

N 5
= X in terms of deviations = (15_8)+(15_5)+(15;O)+(15+6)"‘(15"‘12)
_ (B5x15)  (8-5-0+6+12)
- : z

5
= 15+5=15+1=16

Case 3: Consider Lekhya’s estimated arithmetic mean A=16

ey 4 o dx, T+10+15+21+27
Their arithmetic meanis x = =— =

N 5
16-9)+(16—-6)+(16—-1)+(16+5)+(16+11
= X interms of deviations = ( ) ( ) ( 5 ) ( ) ( )
B (5x16)+(—9—6—1+5+11)
a 5 5
= 16+ 9—16
- -~

Try These

Prepare a table of estimated mean, deviations of the above cases. Observe
the average of deviations with the difference of estimated mean and actual
mean. What do you infer?

[Hint : Compare with average deviations]
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2605690 1: ES TIPS e88r0NS oBNBE Kgigodm A =17
DX T+10+15+21+27 80

N 5 T 5
) TPHOD &38P0NS @oBHDE eHw (A) Lod QB850 SroDHS®

o0 oden @08 K& Hggosm = X = =16

e | A | dfewed | (17-10)+(17-7)+(17-2)+(17+4) + (17+10)
7 17 7=17-10 5
10 17 10=17-7 _ 5><17+—10—7—2+4+10
15 17 15=17-2 5 5
21 17 21=17+4
27 17 27=17+10 = 17+_?5: 17=1 =16

.. ©08Keaes 263655:53:533 = &33P0N] oBRHS zﬁ;eﬁgﬁ:o + QFoddne Hordd

éoéﬁéz)}o 2: 9% B8NS &adroDd woBRBE Hgiggodm A= 15

B Dx; 7+10+15+21+27
Sleltataohad é)téegzéaéw X = ? = 5

THOH o ErHod® (rabme
(15=8)+(15-5)+(15-0)+(15+6)+(15+12)
5
(5x15)  (-8-5-0+6+12)
5 5

f:

5
= 15+ 7 =15+1=16
260&55?30 3: By DS &880NS @OSKBS Sogsgosn A= 16
B dx, T+10+15+21+27

[Slelctat1o éacﬁegzﬁaéw X = = =
N 5

HOH JoTre GrHod® (Tabhre
(16-9)+(16-6)+(16-1)+(16+5)+(16+11)

f:

5
- (5x16)+(—9—6—1+5+11)
B 5 5

= 16+ 9—16

_ -

(B ool
) K)Oécgeaén €33P0DY @08 HEsw, oo K)éééé) S5 BOHo&.
QFoTee JTPH8 €33r0Nd @0l zﬁ)égéaéaa B0 V23S @08 Kedes 25:)65525):5)3
Dl KHoBo&. I KoL ?
[{RoeSiS: DeSomre 07008 D58y SrEod. |
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310 Frequency Distribution Tables and Graphs

It is clear that the estimated mean becomes the actual arithmetic mean if the sum (or average) of
deviations of all observations from the estimated mean is ‘zero’.

We may use this verification process as a mean to find the Arithmetic Mean of the data.

From the above cases, it is evident that the arithmetic mean may be found through the estimated

mean and deviation of all observations from it. The difference between any gegre of
. . . .. dat d d i lled
Arithmeticmean= Estimated mean + Average of deviations da a and assumec mean 15ea g
eviations. 9 110
. Sum of deviations Eg: — 4
= Estimated mean + . =7
Number of observations I—Z_I
_ 26 —A) 0 5710 15172022577 30
X =A+
N Assumed mean =17

Example 5: Find the arithmetic mean of 10 observations 14, 36, 25, 28, 35, 32, 56,42, 50,
62 by assuming mean as 40. Also find mean by regular formula. Do you find any
difference.

Solution: Observations of the data = 14, 25, 28, 32, 35, 36, 42, 50, 56, 62

Let the assumed mean A = 40

. . Z(xi —A)
.". Arithmetic mean = A+ =N
T = 40 4 (4790 + (25-40)+ (28-40) + (32240) + (35— 40) + (36~ 40) + (42— 40) + (S0— 40) + (56— 40) + (62~ 40)
B 10
04 (=26)+(=15)+(—12)+(-8) +(=5) + (—4)+ (2) + (10) + (16) + (22)
- 10
(=70+50)
= 4+ —
40 0
10
= 40-2=38
_ in 14+25+28+32+35+36+42+50+56+62
Byusual formula x = =—— =
N 10
_ 380 _
T

In both the methods we got the same mean.

This way of computing arithmetic mean by deviation method is conveniently used for data with
large numbers and decimal numbers.
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D Pl od, Q) T°He DIodWe IwEo (B8 $o°58) QB JXH0 oNIPE, EPoDD
@083 26365526;33 ©den @08 KBS G ©HEOLI BOAHE.
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e 30532563)263.
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= $12P0DD WOEKBE BorigEw = iii’j;;czwéo 65630%’068(‘0 oH0d), &32roIS
S ©OBKBE oSS Ko Brwid
A+ Z(xi —A) DBoL50 Wotrs.
N GBT°: 10
Gl 5. 10 do Ko Seodsn 14, 36, 25, 28, 35, i
82, 56, 42, 50, 62 VY, EOEHBS HorkgS> | q | |,
40 ©0 &88rod Szodsn @BwE) @osKBS | 1 57 10 (51720212527 3
S5 EHS0s. Ferdn HE8S Sroe
88008, 2 KNedJoToB?

x
+7

&33P0 ®oBNEAS Eéacéegzﬁazé:nzn

FBS: SEe0 B0t TodHen = 14, 25, 28, 32, 35, 36, 42, 50, 56, 62
832008 @oBNBE Heissoo A= 40 oK.
D (x;—A)
. ©08NBE Leigosm = A+ T

| (1440 +(25-40) + (28~ 40) + (32— 40) + (35 - 40) + (36— 40) + (42— 40) + (50 — 40) + (56 - 40) + (62~ 40)

X =40 )
44 (F20) (1) 4 (Z12)+(8)+(=5)+ (A + D)+ (10 +(16)+(22)
10
K (=70+50)
= 40+ 10
_ 20
AT
= 40-2=38

IS ietet) a/acgé’é T0° @08HBS eIz
le. - 14+25+28+32+35+36+42+50+56+62

N 10
380

10

2 Both HEHe T20° HIFoLD HX°RO.

3 cg Loggen B8 Szrod Qoggen TrdHerT Ko BELodnosH ©oB8KBAS 05508 B S
Kxg@ @XM GoEnod.
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312 Frequency Distribution Tables and Graphs

Consider the following example.

Example 6: Market value (in rupees) of a share through a week is changing as 3672, 3657,
3673, 3665, 3668. Find the arithmetic mean of the market value of the share.

Solution: Observations of the data= 3657, 3665, 3668, 3672, 3673

Estimated mean = 3668

x, —A
Arithmetic mean x =A+ %
— 3668 + [ (3657 - 3668) + (3665 — 3668) + (3668 — 3668) + (3672 ~ 3668) + (3673 - 3668) |
5
(—11-3-0+4+5) (=5)
= 3668+ . = 3668+~ =3668 - 1 =% 3667.

Try These

1. Estimate the arithmetic mean of the following data
@ 17, 25,28, 35,40
@ 5,6,7,8,8,10,10,10, 12,12, 13,19, 19, 19, 20

Verify your answers by actual calculations.

Project work

1. Collect marks of 10 of your classmates in different subjects in the recent examinations.
Estimate the arithmetic mean of marks in each subject and verify them by actual calculations.
How many of your estimations represent exact mean?

2. Measure the heights of students of your class and estimate the mean height. Verify their
mean from records of your physical education teacher. Do you notice any difference?

7.1.3 Median

Median is another frequently used measure of central tendency. The median is simply the middle
term of the distribution when it is arranged in either ascending or descending order, i.e. there are
as many observations above it as below it.

If n number of observations in the data arranged in ascending or descending order

+1)"
When n is odd, (n_) observation is the median.
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(Bod &resrSesen KhloBod.

S8 6: o8 @8 éPBZTéS_ Qend 2.8 B85S 8od Jorr Soe) BobHD (Ererohes?)
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S50 850t B Denden = 3657, 3665, 3668, 3672, 3673
#83°000 ©OEKBS HEgvdn = 3668

x;—A
©08HBE g5 X =A+ %
[ (3657 - 3668) + (3665 — 3668) + (3668 — 3668) + (3672 — 3668) + (3673 = 3668) |
= 3668 + ;
(-11-3-0+4+5) (-5)
= 3668 + 5 =36068 + 5 - 3668 - 1 =X 3667.
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7.1.3 Sogrissn

ol .3;26 Fosod® FHBS0 DB°E (H50g Dend. o8 B8 058%rn (EHos® (Tahads
8520%08° 55555 Ko ToB DenS © BTRodo TnY) KEFHERD ©otrd. ST SErodos® HoeiHEw
St Qé)gyzé Dende TeHen I 626&55, e‘éé)&a‘) Dend Ko Trden ©) Soerow.
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314 Frequency Distribution Tables and Graphs

th th
n n
When n is even, arithmetic mean of two middle observations (Ej and [5 + 1) isthe

median of the data.

Example7: Find the median of 9 observations 14, 36, 25, 28, 35, 32, 56, 42, 50.
Solution: Ascending order of the data = 14, 25, 28, 32, 35, 36, 42, 50, 56

No of observations n=9 (odd number)

. n" .
Median of the data = (%] observation

5t observation = 35

. Median = 35

Example8: Ifanother observation 61 is also included to the above data what would be the
median?

Solution: Ascending order of the data = 14, 25, 28, 32, 35, 36, 42, 50, 56, 61
No of observations # =10 (even number)
Then there would be two numbers at the middle of the data.

th th
n n
Median of the data = arithmetic mean of (Ej and (5 + 1) observations

— arithmetic mean of 5 and 6™ observations

35+36
= , - 35.5
Do This
Here are the heights of some of Indian cricketers. Find the median height of the team.
S.No. | Players Name Heights -
¢ VVS Laxman S1 5'10" means 5 feet 10 inches
2. Parthiv Patel 5'3"
3. Harbhajan Singh 6'0"
4. Sachin Tendulkar | 5'5"
5. Gautam Gambhir | 5'7"
6. Yuvraj Singh 6'1"
7. Robin Uthappa 5'9"
8. Virender Sehwag | 5'8"
9. Zaheer Khan 6'0"
10. | MS Dhoni 51"
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n n
n $8R0zy oS HeiEse = = B 5+1 THO HTB.
&wSes 7: 14, 36,25, 28, 35,32, 56,42, 50 oodhen Ko Sapodsin @) Soggissnt SHiPSol.
S o8%rn (B0t b = 14, 25, 28, 32, 35, 36, 42, 50, 56

oo Sogg 1 =9 (B1Bosgy)

n+1
L SgirEsy =

> S ood
=55 o3 = 35
. SoggnEsn = 35
&8 8: D Smodindd &7 ood 61 Sendr (B8 Szodin G SeisEsn dos?
PES: TedHen @) EHso = 14, 25, 28, 32, 35, 36, 42, 50, 56, 61

oo Kogg N = 10 (¥0K0mg)
[0<19) éoa)?g éééoan?g R BT0Im 25365?365 Bo& TodHen o).

n n
L SoggiSEn M= (—j (—+1}5 oeHe HTH

2 2
=35, 65 ooHeo Jordd
35436
= ) =355
a8 Bchod
) | oo arsbian 6365 sy des BB HEEES wprpar. & SEodich s
ELoRPK0R.
€507 |obm o % 510" @5 5 etroo 10 sorbee
1. DD ©FH 571"
2. @95 HES 5'3"
3. KFCS?D&S oA 6'0"
4, DO Borrend 5's"
5. P8 KodE 5'7"
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7. |85 ess 5'9"
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9. 22578 grs 6'0"
10.  [D0.0%. &% 5'11"
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Note :
e Median is the middle most value in ordered data.

e Itdepends on number of observations and middle observations of the ordered data. Itis
not effected by any change in extreme values.

Try These

1.  Find the median of the data 24,65,85,12,45,35,15.

2. Ifthe median of x, 2x, 4x is 12, then find mean of the data.

3.  Ifthe median of the data 24, 29, 34, 38, x is 29 then the value of ‘x’ is
(1) x>38 (i1) x<29 (iii) x lies in between 29 and 34 (iv) none

7.1.4 Mode

When we need to know what is the favourite uniform colourin a class or most selling size of the
shirt in shop ,we use mode. The mode is simply the most frequently occurring value.Consider the
following examples.

Example9: Inashoe mart different sizes (in inches) of shoes sold in a week are; 7,9, 10, 8,
7,9,7,9,6,3,5,5,7,10,7,8,7,9,6,7,7,7,10,5,4,3,5,7,8,7,9, 7.
Which size of the shoes must be kept more in number for next week to sell? Give
the reasons.

Solution: If we write the observations in the data in order we have
3,3,4,5,5,5,5,6,6,7,7,7,7,7,7,7,7,7,7,7,7,8,8,8,9,9,9,9,9, 10,
10, 10.
From the data it is clear that 7 inch size shoes are sold more in number. Thus the
mode of the given data is 7. So 7 inch size shoes must be kept more in number
for sale.

Example 10: The blood group of 50 donors, participated in blood donation camp are A, AB,
B,A,0,AB,0,0,A,AB,B,A,0,AB,0,0,A,B,A,0,AB, 0,0, A,AB,
B,0,AB,O,B,A,0,AB,0,0,A,AB,B,A,0,AB,0,A,AB,B,A, O, AB,
0, O. Find the mode of the above verbal data.

Solution: By observing the data we can find that A group is repeated for 12, B group is
repeated for 7, AB group is repeated for 12, O group is repeated for 19 times.

.. Mode of the data is ‘O’ group.

Think, Discuss and Write

data?
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Note :
e Mode is the most frequent observation of the given data.
e [tdepends neither on number of observations nor values of all observations.
e Itisused to analyse both numerical and verbal data.

e There may be 2 or 3 or many modes for the same data.

Exercise - 7.1

1.  Find the arithmetic mean of the sales per day in a fair price shop in a week.
10000, %.10250, %.10790, %.9865, %.15350,%.10110
2. Find the mean of the data;10.25, 9, 4.75, 8, 2.65, 12, 2.35

3. Mean of eight observations is 25. If one observation 11 is excluded, find the mean of the

remaining.

4. Arithmetic mean of nine observations is calculated as 38. But in doing so, mistakenly the
observation 27 is taken instead of 72. Find the actual mean of the data.

5. Five years ago mean age of a family was 25 years. What is the present mean age of the
family?

6.  Two years ago the mean age of 40 people was 11 years. Now a person left the group and the
mean age has changed to 12 years. Find the age of the person who left the group.

7 Find the sum of deviations of all observations of the data 5, 8, 10, 15, 22 from their mean.

8.  Ifsum ofthe 20 deviations from the mean is 100, then find the mean deviation.

9.  Marks of 12 students in a unit test are given as 4, 21, 13,17, 5,9, 10, 20, 19, 12, 20, 14.
Assume a mean and calculate the arithmetic mean of the data. Assume another number as

mean and calculate the arithmetic mean again. Do you get the same result? Comment.

10.  Arithmetic mean of marks (out of 25) scored by 10 students was 15. One of the student,

named Karishma enquired the other 9 students and find the deviations from her marks are
notedas —8, —6, —3, —1,0,2, 3,4, 6. Find Karishma’s marks.

11. The sum of deviations of ‘n’ observations from 25 is 25 and sum of deviations of the same

‘n’ observations from 35 is — 25. Find the mean of the observations.
12. Find the median of the data; 3.3, 3.5, 3.1, 3.7, 3.2, 3.8
13.  The median of the following observations, arranged in ascending order is 15.
10,12, 14, x — 3,x,x+ 2, 25.Then find x.
14. Find the mode of 10, 12, 11, 10, 15, 20, 19, 21, 11, 9, 10.

Free Distribution by T.S. Government 2022-23



sy Dgrassd é@éw, DALY 319

B8

10.

I1.

12.

13.
14.

2.8 66630%261)65 DENSFY DITYBSID T ePTVEELD @O
82080 Trde Joagd M), (HET™8 Dend P MR WEBHER.
éoas‘gé&é, @éémé&é S&eod0en, Bo&od S)écﬁsa BS0erS® ePsogEsndo SOTPATLD.

E°Q) BP0 E0eB) 2.8 T BN erSuFEIen GoKSE). EQodE e erdoEEhn Eroe
B8 LS.

oo - 7.1

2.8 508 B0 BAD wiysren Berarde DTEOD. & ©oBKBE ks EHFIok.

10000, % 10250, 10790, ¥ 9865,% 15350,% 10110

10.25,9,4.75, 8, 2.65, 12, 2.35 oo ©08558 Hegsoos ?

8 e ©o8HBE HggEosm 25. D Hod 11 & Todd &oholme MADS Trdhe woKds
05550508 EPS0E.

9 e ©o8KBE Sgghsn 38 e 88)05a8S56. o8 ST 6%&06)@6‘3 72 %o 27 re Srdarénre
EDHTNB. wowd HOFH WoERBE Hggoin B88)0B0k.

08 HoDSBEWe (Boker a8 Benon Hage HTPKD HAHKY) 25 Hod)oren, [BiBo & Sievoa
éeﬁaéen Jo°K8 H0HY) Dod? (625350 éoaage?s Eﬁ;véao)ééﬁo)

Both Bod&ore (Boie & 350S40 Hod HSchine BKn $cH) 11 Soddore,
(5080 & D5 od el 58 dHeH I WADS Jehge Birien $cby) 12 DosEyoren.
o IS K58 Sy dod?

2.8 8geodind®™ 5, 8, 10, 15, 22 edorde @) @o8KBE SE5nin ol ol domre
BoB0 EHFH0A.

20 ordhe JopHd od e DFodre 3Edn 100 @and, Ddesne STkd dod?

2.8 aees HEES® 12 Kook Dergdoen PRoDS Srdye 4,21, 13,17, 5,9, 10, 20, 19, 12,
20, 14 0ons a8 Dendtn &38rodd woBKBE Ligdorr S $Erodinss wosKBE
306550850080 BHPE08. 88 Dogpgih €380 oBNBE oG osnre E08° Hoder SToH0
BP0l . BotHIeEy H&d HOTeen HINHTe? & o Frabo DH?

a8 351588° 10 Hob drrghe Srtye ¥oo0 15 (25 drtnes). 0 8o o Y
ADS 9 Lok 3)C3°§6£&)263 o8h &3 BT A S0eBnen BN 88 BED 0% QSToOK DEBODOA.
® ddozrer —8, —6, -3, —1,0,2,3,4, 6. 0005 &0 HNS $otns)?

25 @k Dend $08& el BToFEwS® n TrHe DBedIne IESH 25 $B05» 35 ©F Dewsd
$008 08 TrHe oo Fwdo —25 wand @ BTk BwE) WoEKBS Jrfen DoB?

3.3, 35, 3.1, 3.7, 3.2, 3.8 ovhe SBwg) &S5 do8?

wtfre B8 oden 10,12, 14,x-3,x,x+2,25 0 oS 15 o “ Densd doE?
10, 12, 11, 10, 15, 20, 19, 21, 11, 9, 10 oode @BwE), arsioeEsn do8?

Boorre [Hehdo 0 adE Hobd 2022-23



320 Frequency Distribution Tables and Graphs

15. Mode of certain scores is x. If each score is decreased by 3, then find the mode of the new
series.

16.  Find the mode of all digits used in writing the natural numbers from 1 to 100.

17. Observations of araw data are 5,28, 15, 10, 15, 8, 24. Add four more numbers so that
mean and median of the data remain the same, but mode increases by 1.

18.  If the mean of a set of observations x|, x,, ...., ...., X} is 20. Find the mean of x, +4,
Xy 8, xy +12, , X1 40.

19.  Six numbers from a list of nine integers are 7, 8, 3, 5, 9 and 5. Find the largest possible
value of the median of all nine numbers in this list.

20. Themedian ofa set of 9 distinct observations is 20. If each of the largest 4 observations
of'the set is increased by 2, find the median of the resulting set.

7.2 Organisation of Grouped Data

We have learnt to organize smaller data by using tally marks in previous class. But what happens
ifthe data is large? We organize the data by dividing it into convenient groups. It is called grouped
data. Let us observe the following example.

A construction company planned to construct various types of houses for the employees based
on their income levels. So they collected the data about monthly net income of the 100 employees,
who wish to have a house. They are (in rupees) 15000, 15750, 16000, 16000,16050, 16400,
16600, 16800, 17000, 17250, 17250.................. 75000.

This is a large data of 100 observations, ranging from I 15000 to ¥ 75000. Even if we make
frequency table for each observation the table becomes large.

Instead the data can be classified into small income groups like 10001 — 20000, 20001 — 30000,
..., 70001 = 80000.

These small groups are called ‘class intervals’ .The intervals 10001 — 20000 has all the
observations between 10001 and 20000 including both 10001 and 20000. This form of class
interval is called ‘inclusive form’, where 10001 is the ‘lower limit’, 20000 is the ‘upper limit’.

7.2.1 Interpretation of Grouped frequency distribution:

SL Marks No of

Example 11: Marks of 30 students in mathematics testare | Nq Students
given in the adjacent grouped frequency 1 0— 5 5
distribution. ) 5_10 7
(1) Into how many groups the data is |3 10-15 10
classified? 4 15-20 6
5 20-25 2
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(i) How many students are there in the third group?

@) Ifastudent gets 10 marks, should he be included in 2nd or 3rd class?

(iv) What are the marks of 6 students who are in 4" class interval?

(v)  What are the individual marks of 2 students in the fifth group?

Answers

(1)  Thedatais classified into 5 groups or 5 classes.

(i)  There are 10 students in the third group.

(i) Here 10is the upper limit of 2nd class and lower limit of 3rd class. In such
case upper limit is not included in the class. So 10 is included in the 3rd
class interval.

(iv) Marks of 6 students in 4™ class interval varies from 15 and below 20.

(v)  Individual marks of students can’t be identified from this frequency
distribution, they may be from 20 and below 25.

Do This Ages | No of People
. . 1-10 15
Ages of 90 people in an apartment are given in the
. e 11-20 14
adjacent grouped frequency distribution
) ) 21-30 17
(1) How many Class Intervals are there in the table?
B ‘ 31-40 20
(i) How many people are there in the Class Interval 4150 18
-30?
21-307 5160
(i) Which age group people are more in the 61 — 70 )
apartment?
(iv) Can we say that both people the last age group (61-70) are of 61, 70 or any
other age?

7.2.2 Limits and Boundaries

Suppose we have to organize a data of marks in a test. We make class intervals like 1-10, 11-20
e Ifa student gets 10.5 marks, where does it fall? In class 1-10 or 11-20 ? In this situation

we make use of real limits or boundaries.

Consider the class intervals shown in the table.
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e Average of Upper Limit (UL) of first class and Lower Limit
(LL) of second class becomes the Upper Boundary (UB) of
the first class and Lower Boundary (LB) of the second class.

i.e., Average of 10, 11;

e Now all the observations below 10.5 fall into group 1-10
and the observations from 10.5 to below 20.5 will fall into

2

10.5 is the boundary.

Class Intervals
Limits | Boundaries
1-10 | 0.5-10.5

11-20 | 10.5-20.5
21-30 | 20.5-30.5
31-40 | 30.5-40.5

next class i.e 11-20 having boundaries 10.5 to 20.5. Thus
10.5 falls into class interval of 11-20.

e Imagine the UL of'the previous class interval (usually zero) and calculate the LB of the first

0+1
class interval. Average of 0, 1 is — - 0.5 is the LB. Similarly imagine the LL of the class

after the last class interval and calculate the UB of the last class interval. Average of 40, 41

40+41
1S b

Observe limits and boundaries for the following class intervals.

Class interval Limits Boundaries
Inclusive Lower | Upper Lower Upper
classes limit limit boundary | boundary
1-10 1 10 0.5 10.5
11-20 11 20 10.5 20.5
21-30 21 30 20.5 30.5
Class interval Limits Boundaries
Exclusive Lower | Upper Lower Upper
classes limit limit boundary | boundary
0-10 0 10 0 10
10-20 10 20 10 20
20-30 20 30 20 30

=40.5 is the UB. These boundaries are also called “true class limits”.

In the above illustration, we can observe that in case of discrete series (Inclusive

class intervals) limit and boundaries are different. But in case of continuous series (exclusive

class intervals) limits and boundaries are the same.
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Difference between upper and lower boundaries of a class is called ‘length of the class’,
represented by ‘C’.

Do These

1.  Longjump made by 30 students of a class are tabulated as

Distance (cm) | 101 —200( 201 -300 [ 301 —400( 401 —-500| 501 —600
No of students 4 7 15 3 1
L Are the given class intervals inclusive or exclusive?

II.  How many students are in second class interval?
1.
IV.

How many students jumped a distance of 3.01m or more ?

To which class interval does the student who jumped a distance of
4.005 m belongs?

2. Calculate the boundaries of the class intervals in the above table.

3. Whatis the length of each class interval in the above table?

7.2.3 Construction of grouped frequency Distribution

Consider the marks of 50 students in Mathematics secured in Summative assessment I as 31,
14,0, 12,20, 23, 26,36,33,41,37,25,22, 14,3, 25,27, 34, 38,43,32,22, 28, 18,7, 21, 20,
35,36,45,9,19, 29, 25,33,47, 35, 38, 25, 34, 38,24, 39, 1, 10, 24, 27, 25, 18, 8.

After observing the data, you might be thinking, into how many intervals the data could be

classified? How frequency distribution table could be constructed?

The following steps help in construction of grouped frequency [ (Class Tally |Frequency
distribution. Intervals| Marks | (Noof
Stepl: Find the range of the data. (Marks) students)

Range = Maximum value — Minimum value 0- 7 i 4

— 47— 0=47 08-15| Jif | 6

Step2:  Decide the number of class intervals. (Generally | 16 —23 M Il 9
number of class intervals are 5 to 8) 24— 31 M M Il 13

Ifno of class intervals =6 32139 m WHH 14

= Length of the class interval = 4?7 =g |4 i N

(approximately)
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Step 3:  Write inclusive class intervals starting from minimum value of observations.

1.e 0-7 ,8-15 and so on...

Step 4: Using the tally marks distribute the observations of the data into respective class

mtervals.

Step 5:  Count the tally marks and write the frequencies in the table.

Now construct grouped frequency distribution table for exclusive classes.

Think, Discuss and Write

Make a frequency distribution of the following series. 1,2,2,3,3,3,3,3,4,4,4,4,4,

1.
4,4,4,4,5,5,5,5,5,5,5,6,6,6,6,7,7.

2. Construct a frequency distribution for the following series of numbers.

2,3,4,6,7,8,9,9,11,12,12, 13, 13, 13, 14, 14, 14, 15, 16, 17, 18, 18, 19, 20, 20,

21,22,24,24,25. (Hint: Use inclusive classes)
What are the differences between the above two frequency distribution tables?

4.  From which of the frequency distributions we can write the raw data again?

7.2.4 Characteristics of Grouped Frequency Distribution

1. Itdivides the data into convenient and small groups called ‘class intervals’.

2. Inaclassinterval 5-10, 5 is called lower limit and 10 is called upper limit.

3. Classintervalslike 1-10, 11-20,21-30 .... are called inclusive class intervals, because
both lower and upper limits of a particular class belong to that particular class interval.

4.  Classintervals like 0-10, 10-20, 20-30 ... are called exclusive class intervals, because
only lower limit of a particular class belongs to that class, but not its upper limit.

5. Average of upper limit of a class and lower limit of the next class is called upper bound of
the first class and lower bound of the next class.

6. Inexclusive class intervals, both limits and boundaries are equal but in case of inclusive
class intervals limits and boundaries are not equal.

7. Difference between upper and lower boundaries of a class is called ‘length of the class’.

8.  Individual values of all observations can’t be identified from this table, but value of each

observation of a particular class is assumed to be the average of upper and lower boundaries

of'that class. This value is called ‘class mark’ or ‘mid value’ (x).
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Example 12: The following marks achieved by 30 candidates in mathematics of SSC

Solution:

Step 3:

Step 4:

Step 5:

examination held in the year 2010.

45, 56,75, 68, 35, 69, 98, 78, 89, 90, 70, 56, 59, 35, 46, 47, 13, 29, 32, 39,
93, 84, 76, 79, 40, 54, 68, 69, 60, 59. Construct the frequency distribution
table with the class intervals ; failed (0—34), third class (35 —49), second class
(50—-60), first class (60 — 74) and distinction (75 — 100).

Class intervals are already given. So proceed

from step 3 Class Tally | Frequency
Intervals | Marks | (No of
Write class intervals as given. (Marks) students)
These are inclusive class intervals. Recall 0-34 Il 3
that upper limits also belong to the class. | 3549 | Hf|| 7
Using the tally marks, distribute the | 50359 | i 5
observations of the data into different class | 00 =74 | | 6
intervals. 75— 100 | |l 9

Count the tally marks and write the frequencies in the table.

(Note : The lengths of class intervals are not same in this case)

Example 13: A grouped frequency distribution table is given below with class mark (mid values

Solution:

Step 1:

Step 2:

of class intervals) and frequencies. Find the class intervals.

Class marks 7 15 23 31 39 47

Frequency 5 11 19 21 12 6

We know that class marks are the mid values of class intervals. That implies class

boundaries lie between every two successive class marks.

Find the difference between two successive class marks; h=15-7=8.
(Find whether difference between every two successive classes is same)
Calculate lower and upper boundaries of every class with class mark ‘x’, as
x—h/2 and x +h/2

8

8
For example boundaries of first class are 7 — 5= Jor 7+ 5= 11
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Class Marks | Class intervals Frequency
7 7-4)-T+4H=03-11 5
15 (15-4)-(15+4)=11-19 11
23 23-4)-(23+4)=19-27 19
31 (31-4)—(31+4)=27-35 21
39 (39-4)-(39+4)=35-43 12
47 47-4)—-(47+4)=43-51 6

7.3  Cumulative Frequency

Ina corflpetitive exa@ination 1000 candida.tes appeared Clezls\zrrllt:;val Cail(;)icci)eftes
for a written test. Their marks are announced in the form of Nt -
grouped frequency distribution as shown in the adjacent 10_ 20 45
table.‘ Two ?anqldates Sarath, Sankar are looking at the table 20— 30 60
and discussing like ... 30— 40 120
Sarath: How many candidates have appeared for the test? 40 - 50 300
. 50 -60 360
Sankar: It seems 1000 candidates appeared for the test.
60 —70 50
Sarath: See, 360 candidates achieved 50-60 marks. 70 — 80 25
Sankar: If 60 is the cut off mark, how many candidates are 8090 10
eligible to get call letter? =100 >

Sarath: Do youmean how many got 60 and above marks in altogether?
Sankar: Itis 50 +25+ 10+ 5, that is 90 candidates will be eligible.

Sarath : But there are only 105 jobs. How many candidates are eligible, if cut off mark as
50.

Sankar: Inthat case, 360 + 50+ 25+ 10 + 5, that is totally 450 candidates are eligible to get
call letter for interview.

Similarly we can make some more conclusions.

Number of candidates, who got equal or more than 90 (Lower boundary) =5

Number of candidates, who got equal or more than LB of ninthCI =10+5 =15
Number of candidates, who got equal or more than LB of eighth CI =25+ 15 =40
Number of candidates, who got equal or more than LB of seventh CI=50+40 = 90
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We are getting these values by taking progressive total of frequencies from either the first or
last class to the particular class. These are called cumulative frequencies. The progressive sum

of frequencies from the last class to the
Class Interval | LB | Frequency | Greater than

(Marks) (No of cumulative
Candidates)| frequency

lower boundary of particular class is
called ‘Greater than Cumulative
Frequency’ (G.C.F.).

Watch out how we can write these greater 0-10 0 25 25+975=1000

than cumulative frequencies in the table. 10 -20 10 45 45+930=975

1. Frequency inlastclassintervalitself | 5 _ 3 20 60 60+870 = 930
is greater than cumulative frequency
of'that class.

2. Addthe frequency oftheninthclass | 40 —50 40 300  |300+450="750

interval to the greater than | 50 _¢0 50 360 360+ 90 = 450
cumulative frequency of the tenth 60 — 70 60 50 504+ 40= 90

30-40 30 120 120+750 =870

class interval to give the greater
than cumulative frequency of the 70— 80 70 25—=>25+ 13= 40

ninth class interval 80— 90 80 10 b 10+ 5= 15
3. Successively follow the same 90 — 100 90 5 \5

\|I

procedure to get the remaining
greater than cumulative frequencies.

The distribution that represent lower boundaries of the classes and their respective Greater
than cumulative frequencies is called Greater than Cumulative Frequency Distribution .

Similarly in some cases we need to calculate

. . Class Interval | UB| No of Less than
less than cumulative frequencies.

. ‘ (Marks) Candidates| cumulative
For example ifa teacher wants to give some extra
frequency | frequency
support foT those students, who got less marks 0_s 5 7 7
than a particular level, we need to calculate the Pt

5-10 10 10——p10+7 =17
10-15 15 15 15+17 =32
15-20 20 8 8+32 =40
20-25 25 3 3+40 =43

less than cumulative frequencies.

Thus the progressive total of frequencies from
first class to the upper boundary of a particular

class is called Less than Cumulative
Frequency (L.C.F.).

Consider the grouped frequency distribution expressing the marks of 43 students in a unit test.

1.  Frequency in first class interval is directly written into less than cumulative frequency.

2. Addthe frequency of the second class interval to the less than cumulative frequency of the first
class interval to give the less than cumulative frequency of the second class interval.
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3. Successively follow the same procedure to get remaining less than cumulative

frequencies.

The distribution that represents upper boundaries of the classes and their respective
less than cumulative frequencies is called Less than Cumulative Frequency

Distribution.

Try These

1. Lessthan cumulative frequency is related to

2. Greater than cumulative frequency is related to

3. Write the Less than and Greater than cumulative frequencies for the
following data
ClassInterval | 1-10 11-20 ( 21-30| 31-40| 41-50
Frequency 4 7 12 5 2

4.  Whatis total frequency and less than cumulative frequency of the last
class in the above problem? What do you infer?

Example 14: Given below are the marks of students in a less than cumulativae frequency
distribution table.. Write the frequencies of the respective classes. Also write the
Greater than cumulative frequencies. How many students’ marks are given in the
table?

Class Interval (Marks) 1-10 |11-20 [21-30 (31-40|41-50

L.C.F. (No of students) 12 27 54 67 75
Solution:

Class Interval L.CF. Frequency G.C.F.

(Marks) (No of students)

1-10 12 12 12+63=75

11-20 27 27-12=15 15+48=063

21-30 54 54-27=27 27 +21 =48

31-40 67 67-54=13 13+ 8=21

41 -50 75 75-67= 8 8

Total number of students mentioned in the table is nothing but total of frequencies or less than
cumulative frequency of the last class or greater than cumulative frequency of the first class
interval, i.e. 75.
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Exercise - 7.2

Given below are the ages of 45 people in a colony.

33 8 7 25 31 26 5 50 25 48 56
33 28 22 15 62 59 16 14 19 24 35
26 9 12 46 15 42 63 32 5 22 11
42 23 52 48 62 10 24 43 51 37 48
36

Construct grouped frequency distribution for the given data with 6 class intervals.

Number of students in 30 class rooms in a school are given below. Construct a frequency

distribution table for the data with an exclusive class interval of4 (students).
25 30 24 18 21 24 32 34 22 20 22

32 40 28 30 22 26 31 34 15 38 28
20 16 15 20 24 30 25 18

Class intervals in a grouped frequency distribution are givenas 4 — 11, 12—-19,20-27,
28 —35,36—43. (i) Write the next two class intervals. (ii) Write the class boundaries of

all classes.

In the following grouped frequency distribution table class marks are given.

Class Marks | 10 22 34 46 58 70

Frequency 6 14 20 21 9 5
() Construct class intervals of the data. (Exclusive class intervals)
(i) Construct less than cumulative frequencies and
(iii) Construct greater than cumulative frequencies.
The marks obtained by 35 students in a test in statistics (out of 50) are as below.
35 1 15 35 45 23 31 40 21 13 15
20 47 48 42 34 43 45 33 37 11 13
27 18 12 37 39 38 16 13 18 5 41
47 43

Construct a frequency distribution table with equal class intervals, one of them being
10-20 (20 is not included).
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6.  Construct the class boundaries for the following frequency distribution table. Also construct
less than cumulative and greater than cumulative frequency tables.
Ages 1-3 | 4-6 | 7-9 |10-12]13-15
No. of children| 10 12 15 13 9
7. Cumulative frequency table is given below. Which type of cumulative frequency is given.

Try to build the frequencies of respective class intervals.

Runs

0-10

10 - 20

20 - 30

30 -40

40 - 50

No. of cricketers

3

8

19

25

30

8. Number of readers in a library are given below. Write the frequency of respective classes.

Also write the less than cumulative fequency table.

Number of books

1-10

11-20

21-30

31-40

41-50

Greater than Cumulative frequency

42

36

23

14

6

7.4

Graphical Representation of Data:

Frequency distribution is an organised data with observations or class intervals with frequencies.

We have already studied how to represent of discrete series in the form of pictographs, bar

graphs, double bar graph and pie charts.

Letus recall bar graph first.

7.4.1 Bar Graph

A display of information using vertical or
horizontal bars of uniform width and different

lengths being proportional to the respective

values is called a bar graph.

Let us see what a bar graph can represent.

Study the following vertical bar graph.

M
(ii)
grades?

What does this bar graph represent?

How many students secured A, B or C

Acheivement in exam
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(@)  Which grade is secured by more number
of the students?

(iv) How many students are there in the

class?

It is easy to answer the questions from

the graph.

Similarly in some graphs bars may be drawn
horizontally. For example observe the second
bar graph. It gives the data about number of

vehicles in a village Sangam in Nellore district.

Think, Discuss and Write

1. Allthe bars (or rectangles) in a bar graph have

(a) same length (b) same width (c)samearea  (d)equal value
2. Does the length of each bar depend on the lengths of other bars in the graphs?

3. Does the variation in the value of a bar affect the values of other bars in the same

graph?

4. Where do we use vertical bar graphs and horizontal bar graphs.

7.5 Graphical Representation of Grouped Frequency Distribution

Let us learn the graphical representation of grouped frequency distributions of continuous series
i.e. with exclusive class intervals. First one of its kind is histogram.

7.5.1 Histogram

7.5.1.1 Interpretation of Histogram:

Observe the following histogram for the given grouped frequency distribution and answer the

given questions.
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Class Interval Frequency
(Marks) (No of Students)
0-10 3
- 10-20
% 20 - 30
= 30-40 10
40 - 50 15
| 50 - 60 19
5 60 — 70 13
_ 70 — 80 11
i 80 — 90
90 -100

(1)  How many bars are there in the graph?
(i) Inwhatproportion the height of the bars are drawn?
(1)  Width of all bars is same. What may be the reason?
(iv)  Shall we interchange any two bars of the graph?

From the graph you might have understood that
(1)  Thereare 10 bars representing frequencies of 10 class intervals.
(i)  Heights of the bars are proportional to the frequencies,

(@)  Width ofbars is same because width represents the class interval. Particularly in this example
length of all class intervals is same.

(iv) Asitisrepresenting a continuous series, (with exclusive class intervals), we can’t interchange
any two bars.

Try These

Observe the adjacent histogram and

answer the following questions-

(1)  What information is being

represented in the histogram?

. of Students

(1)  Which group contains maximum
number of students?

(1) How many students watch TV

for 5 hours or more?

(iv) How many students are

surveyed in total?
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7.5.1.2 Construction of a Histogram

Frequency Distribution Tables and Graphs

A TV channel wants to find which age group of people

are watching their channel. They made a survey in an

apartment. Represent the data in the form of a

histogram.

Step 1 :

Step2:

Step 3 :

Step 4 :

Ifthe class intervals given are inclusive (limits)

convert them into the exclusive form

(boundaries) since the histogram has to be

drawn for a continuous series.
Choose a suitable scale on the
X-axis and mark the class intervals
onit.

Choose a suitable scale on the
Y-axis and mark the frequencies on
it. (The scales on both the axes may
not be same)

Scale : X-axis 1 cm = one class
interval Y-axis 1 cm=>5 people
Draw rectangles with class intervals
as bases and the corresponding
frequencies as the corresponding
heights.

7.5.1.3 Histogram with Varying Base

Widths

No. of People

Class Frequency| Class

Interval (Noof | Intervals
(Age group)| viewers)

11-20 10 10.5-20.5
21-30 15 20.5-30.5
31-40 25 30.5-40.5
41 -50 30 40.5-50.5
51-60 20 50.5 - 60.5
61-70 5 60.5—70.5

Limits Boundaries

Scale :

x- axis : 1 cm =1 class interval

y - axis : 1 cm = 5 people

Consider the following frequency distribution table.

Category Class Intervals (Marks) | Percentage of Students
Failed 0-35 28
Third Class 35-50 12
Second Class | 50-60 16
First Class 60-100 44

You have noticed that for different categories of children performance the range of marks for each

category is not uniform. If we observe the table, the students who secured first class is 44 % which
spreads over the class length 40 (60 to 100). Where as the student who have secured second class
is 16% of the students spread over the class length 10 (50 to 60) only. Therefore to represent the
above distribution table into histogram we have take the widths of class intervals also into account.
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348 Frequency Distribution Tables and Graphs

In such cases frequency per unit class length (frequency density) has to be calculated and histogram
has to be constructed with respective heights. Any class interval may be taken as unit class
interval for calculating frequency density. For convenience least class length is taken as unit class
length.

.. Modified length of any rectangle is proportional to the corresponding frequency

Frequency of class

= x Least class length
Density Length of that class g

Class intervals Percentage Class length Length of the rectangle
(Marks) of students
28
_ —x10=38
0- 35 28 35 35
12
_ —x10=8
35— 50 12 15 15
16
50— 60 16 10 —x10=16
10
44
_ —x10=11
60— 100 44 40 20

With the modified lengths histogram has to be constructed as in the previous example.

Step 1: Choose a suitable scale on the
X-axis and mark the class

intervals on it.

Step2: Choose a suitable scale on the
Y-axis and mark the frequencies
onit. (The scales on both the axes

may not be same)

Frequency

Scale: ~ X-axis 1 cm=1Min. class interval

Y-axisl cm=2%

Step3: Draw rectangles with class
intervals as bases and the

corresponding frequencies as the
heights.
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7.5.1.4 Histogram for grouped frequency distribution with class marks

Example 15: Construct a histogram from the following distribution of total marks obtained by

65 students of class VIII.
Marks (Mid points) [ 150 | 160 170 180 190 200
No. of students 8 10 25 12 7 3
Solution: As class marks (mid points) are given, class intervals are to be calculated from
the class marks.

Step 1:  Find the difference between two successive classes. h=160-150= 10.
(Find whether difference between every two successive classes is same)

Step2: Calculate lower and upper boundaries of every class with class mark ‘x’,

_ - + —
asx > and x X

Step 3: Choose a suitable scale. X-axis 1 cm = one class interval

Y-axis 1cm =4 students

Step4: Draw rectangles with class intervals as bases and the corresponding frequencies as the

heights.
Class Class Frequency
Marks (x) Intervals (No of
students) 2
150 145155 8 E
2
160 155-165 10 2
z.
170 165175 25
180 175 - 185 12
190 185-195 7
200 195 — 205 3

Think, Discuss and Write

1. Class boundaries are taken on the ‘X’- axis. Why not class limits?
2. Which value decides the width of each rectangle in the histogram?

3. What does the sum of heights of all rectangles represent?
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7.5.2 Frequency Polygon
7.5.2.1 Interpretation of Frequency Polygon

Frequency polygon is another way of representing a quantitative data and its frequencies. Let us
see the advantages of this graph.

Consider the adjacent histogram
representing weights of 33 people in a

company. Let us join the mid-points of

the upper sides of the adjacent rectangles

of this histogram by means of line

segments. Let us call these mid-points
B,C,D,E,F and G. When joined by line
segments, we obtain the figure BCDEFG.

No . of people

To complete the polygon, we assume that

there is a class interval with frequency
zero before 30.5-35.5 and one after 55.5
- 60.5, and their mid-points are A and
H, respectively. ABCDEFGH is the
frequency polygon.

Although, there exists no class preceding the lowest class and no class succeeding the highest
class, addition of the two class intervals with zero frequency enables us to make the area of the

frequency polygon the same as the area of the histogram. Why is this so?

Think, Discuss and Write

1. Howdo we complete the polygon when there is no class preceding the first class?
2. Theareaof histogram of a data and its frequency polygon are same. Reason how.
3. Isitnecessary to draw histogram for drawing a frequency polygon?

4. Shall we draw a frequency polygon for frequency distribution of discrete series?

7.5.2.2 Construction of a Frequency Polygon

Consider the marks, (out of 25), obtained by 45 students of a class in a test. Draw a frequency
polygon corresponding to this frequency distribution table.
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Frequency Distribution Tables and Graphs

Class Frequency | Mid
Interval | (No.of | Values
(Marks) | students)
0-5 7 2.5
5-10 10 7.5
10-15 14 12.5
15-20 8 17.5
20-25 6 22.5 5
Total 45 o
. 35
Steps of construction
Step 1:  Calculate the mid points of every class interval given in the data.
Step2: Draw a histogram for this data and mark the mid-points of the tops of the rectangles
(here in this example B, C, D, E, F respectively).
Step 3:  Join the mid points successively.
Step4: Assume a class interval before the first class and another after the last class. Also
calculate their mid values (A and H) and mark on the axis. (Here, the first class is 0—5.
So, to find the class preceding 0 - 5, we extend the horizontal axis in the negative
direction and find the mid-point of the imaginary class-interval —5 — 0)
Step 5:  Join the first end point B to A and last end point F to G which completes the frequency

polygon.

Frequency polygon can also be drawn independently without drawing histogram. For this,

we require the midpoints of the class interval of the data.

Do These

1. Construct the frequency polygons of the following frequency distributions.

@) Runs scored by students of a class in a friendly cricket match.

Runsscored (10—-20 [ 20—-30 [ 30—-40 | 40—-50 | 50— 60
No. of students| 3 5 8 4 2

()  Sale oftickets for drama in an auditorium.
Rate of ticket 10 15 20 25 30
No. of tickets sold [ 50 30 60 30 20
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7.5.2.3 Characteristics of a Frequency Polygon:
1. Frequency polygon is a graphical representation of a frequency distribution (discrete /
continuous)

2. Class marks or Mid values of the successive classes are taken on X-axis and the

corresponding frequencies on the Y-axis.

3. Areaoffrequency polygon and histogram drawn for the same data are equal.

Think, Discuss and Write

1. Histogram represents frequency over a class interval. Can it represent the frequency at a

particular point value?

2. Cana frequency polygon give an idea of frequency of observations at a particular point?

7.5.2.4 Construction of a Frequency Polygon for a grouped frequency distribution

without using histogram:

In a study of diabetic patients, the following data were obtained.

Ages 10-20 [20-30 | 30—40 [40-50 | 50-—60
No. of patients 5 9 16 11 3

Letus construct frequency polygon for it without using the histogram.
Step 1:  Find the class marks of different classes.
Step 2: Select the scale :

X-axis 1 cm=1 class interval

Y-axis 1 cm =2 marks

Step 3:  If ‘x’ denotes the class mark and f denotes the corresponding frequency of a particular

class, then plot (‘x’, f) on the graph.
Step4: Join the consecutive points in order by line segments.

Step 5: Imagine two more classes, one before the first class and the other after the last class

each having zero frequency. Mark their mid values on the graph.

Step 6: Complete the polygon.
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Class Interval | No. of | Class | Points
(Ages) Patients| Mark
0-10 0 5 (5,0)
10-20 5 15 | (15, 5)
20-30 9 25 (25,9
30-40 16 35 |[(35,16)
40 - 50 11 45 | (45,11)
50-60 3 55 1 (55, 3)
60— 70 0 65 | (65, 0)

7.5.3 Frequency Curve for a grouped frequency distribution

It is another way of representation of the data by a free hand curve.
Let us construct frequency curve for the above data without using the histogram.
Step 1:  Find the class marks of different classes.
Step 2:  Select the scale :
X-axis 1 em=1 class interval

Y-axis 1 cm =2 marks

Step 3: If “x’ denotes the class mark and f denotes the corresponding frequency of a particular
class, then plot (x, f) on the graph.

Step4: Join the consecutive points successively by a free hand curve.

Class | No.of | Class | Points
Interval | Patients | Mark
(Ages)
0-10 0 5 (5, 0)
10-20 5 15 | (15, 5)
20-30 9 25 1(25,9)
30-40 16 35 | (35,16)
40 — 50 11 45 | (45,11)
50 -60 3 55 | (55, 3)
60-70 | 0 65 | (65, 0)
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7.5.4 Graph of a Cumulative Frequency Distribution

A graph representing the cumulative frequencies of a grouped frequency distribution against the
corresponding lower / upper boundaries of respective class intervals is called Cumulative Frequency
Curve or Ogive Curve. These curves are useful in understanding the accumulation or outstanding

number of observations at every particular level of continuous series.

7.5.4.1 Less than Cummulative frequency curve

Consider the grouped frequency distribution of number of tenders received by a department

from the contractors for a civil work in a course of time.

CI (days) 0-4 4-8 8-12 12-16]| 16-20
No. of tenders 2 5 12 10 3

Step 1:  If the given frequency distribution is in inclusive Class | Noof | UB | L.CuFr
form, then convert it into an exclusive form. Interval | Tenders
Step2: Construct the less than cumulative frequency | (Days)
table. 0—-4 2 4 2

Step3:  Mark the upper boundaries of the class intervals 4-8 5 8 7
along X -axisand their corresponding cumulative | ¢ _ 15 12 12 19

frequencies along Y- axis 12-16 10 16 29

Select the scale : 16 — 20 3 20 32

X-axis 1 cm=1 class interval
Y-axis 1 cm =4 tenders

Step 4:  Also, plot the lower boundary of the first
class (upper boundary of the class

previous to first class) interval with

cumulative frequency 0.

Step 5:  Join these points by a free hand curve

to obtain the required ogive.

Similarly we can construct ‘Greater than i
cumulative frequency curve’ by taking greater *

than cumulative on Y-axis and corresponding

‘Lower Boundaries’ on the X-axis.
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B0 IS

7.5.4.1 68%re $od SISy SES

2.8 BargRoen Hoth P Joyes Hiden S HETrsen S8gren (tenders) (Bod Do

&D.
S5K58 (S%een) 0-4 4-8 8-12 12-16 16 —20
BBgredoen (tenders) 2 5 12 10 3
DBrdo 11 adHd Sae oot 8K S SIS | 88r5sen | S8arde | 208 | 88
EEKSrw0ond, LsFPonos) ESKSrennr (BPewen) ﬁospé B’J"é@) LHoD&
PG OS. @“?68@6930
B0 2 sbiem KodE PSdTHOH KBoSSTH 0-41 2 | 4 2
Parso3:  X-o50p A0S R, Y-080p «bren 4-8 3 8 7
BoDS SrdBgEmen HBOTO. 8§12 12 | 12 19
eS8 Xewgo 1 0.8 = 1 86158 wosso 1216/ 10 | 16 | 29
Y-0%0 1 %0.8 =4 ssarige 16-200 3 120 32
Wardod: BB B85S BIHH KJ”CﬁCJ) (&830DS
Swosy SEXS DB0E) aﬁoé@dg)
SEESERDEICWSLI U 8% DooHdo
H00S5B.
Fardo 51 o) DodhHeod H8sm Sodyd
S0 EnsS5B. & HEEnd
RS HES ©otr.
SADGOrT EBKS AhS Srehon X-wfop
& S8KHe ©SH8rn Ko Ssdgswe Y-
©F0R 180D ‘@B KodE TRy I’
B8 .88 BEBLw AaHBS.
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Frequency Distribution Tables and Graphs

Exercise - 7.3

The following table gives the distribution of 45 students across the different levels of Intelligent
Quotient. Draw the histogram for the data.

IQ 60-70 | 70-80 | 80-90 | 90-100 [ 100-110{110-120{ 120-130

No. of students| 2 5 6 10 9 8 5

Construct a histogram for the marks obtained by 600 students in the VII class annual

examinations.
Marks 360 400 440 480 520 560
No. of students| 100 125 140 95 &0 60

Weekly wages of 250 workers in a factory are given in the following table. Construct the

histogram and frequency polygon on the same graph for the data given.

Weekly wage [500-550 | 550-600 | 600-650 | 650-700 [ 700-750 | 750-800

No. of workers 30 42 50 55 45 28

Ages of 60 teachers in primary schools of a Mandal are given in the following frequency

distribution table. Construct the Frequency polygon and frequency curve for the data without

using the histogram. (Use separate graph sheets)
Ages 24-28 | 28—-32 | 32-36 | 36—-40 | 40—44 | 44-48
No. of teachers 12 10 15 9 8 6

Construct class intervals and frequencies for the following distribution table. Also draw the

ogive curves for the same.

Marks obtained | Lessthan 5| Less than 10| Less than 15| Less than 20| Less than 25

No. of students 2 8 18 27 35
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@2,7‘5260 -7.3

5008 e @0 (P $rd8 (IQ) Fonen afwadd Bod 5088 B3R5 DgresSEnSE
RS Bge DSS0 Sﬁéoiﬁo&.

8658 (1Q Faw)

60-70

70-80

80-90

90-

100

100-110

110-120

120-130

é)wfgécge éoaaé

2

5 6

10 9

8

5

75 S5K8 QF ééé@és 600 o0& @wtgémpe» PHODS Stnen Bod TS5 Deresddns®
a&écsaatsgow. RS Bge DSBS «‘06&01‘50&.

5631363&@3

360

400 440

480

520

560

Qmegécge; éospag

100

125 140

95

60

Bod ééé@éﬁ PS5y DegPasdsin ot 250 £ob (e 2.8 TBH S0 Qe &
S0 E50EE RS TerDBsw, PS5y TR 28 [Pd) S0t eelnlelay

T8 IBSo

500-550

550-600 [ 600-650

650-700

700-750

750-800

(BB Hogy

30

42

50

55

45

28

2.8 %0008 60 5008 (FHNE AFBTPe SIPTYIne SEDRY BpTROD. & BT0BHNEE
PS5y xss0ghe, ARy SESwe SHI [PHOD Dol

B

24 -28

28-32 | 32-36

36 -40

40 — 44

44 — 48

6‘5%?5@5;3@ Loy

12

10 15

9

6

Bob SEroinds EBiihen T°Ke)gmen (FPeHos. & ERodEnSEH 488 SES0eDH Bokod

ACHOE.
Soetnen 5 &) S55 | 10 &) S8 (156 8% S8 | 20 o) S8 [ 25 Eom) S&0
S)wg%)o 2603,)?3 2 8 18 27 35
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Frequency Distribution Tables and Graphs

What we have discussed

1. Arithmetic mean of the ungrouped data =

X +X, + X et X, _ le- .
or X = N (short representation) where 2. x,

n

represents the sum of all x, s where ‘i” takes the values from 1 ton

10.

I1.

12.

13.

14.

Arithmetic mean = Estimated mean + Average of deviations

Mean is used in the analysis of numerical data and is represented by a unique value.

Median represents the middle value of the distribution arranged in either ascending
or descending order.

The median is used to analyse the numerical data, particularly useful when there are
a few observations that are unlike mean, it is not affected by extreme values.

Mode is used to analyse both numerical and verbal data.

Mode is the most frequent observation of the given data. There may be more than
one mode for the given data.

Representation of classified distinct observations of the data with frequencies is called
‘Frequency Distribution’ or ‘Distribution Table’.
Difference between upper and lower boundaries of a class is called length of the

class denoted by ‘C’.

In aaclass the initial value and end value of each class is called the lower limit and
upper limit respectively of that class.

The average of upper limit of a class and lower limit of successive class is called
upper boundary of that class.

The average of the lower limit of a class and uper limit of preceeding class is called
the lower boundary of the class.

The progressive total of frequencies from the last class of the table to the lower
boundary of particular class is called Greater than Cumulative Frequency (G.C.F).

The progressive total of frequencies from first class to the upper boundary of particular
class is called Less than Cumulative Frequency (L.C.F.).
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14.
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Frequency Distribution Tables and Graphs

15. Histogram is a graphical representation of frequency distribution of exclusive class
intervals.

16. Whenthe class intervals in a grouped frequency distribution are varying we need to construct
rectangles in histogram on the basis of frequency density.

Frequency density = Frequency of class x Least class length in the data
Length of that class

17. Frequency polygon is a graphical representation of a frequency distribution (discrete /
continuous)

18. Infrequency polygon or frequency curve, class marks or mid values of the classes are
taken on X-axis and the corresponding frequencies on the Y-axis.

19. Areaoffrequency polygon and histogram drawn for the same data are equal.

20. A graph representing the cumulative frequencies of a grouped frequency distribution
against the corresponding lower / upper boundaries of respective class intervals is called
Cumulative Frequency Curve or “Ogive Curve”.

Thinking Critically -

The ability of some graphs and charts to distort data depends on perception of individuals to
figures. Consider these diagrams and answer each question both before and after checking.

(a)
(b)
(©)
(d)
‘ (©

Which is longer, the vertical or horizontal line?

Are lines / and m straight and parallel?

Which line segment is longer : AB or BC
How many sides does the polygon have? Is it a square?

Stare at the diagram below. Can you see four large posts rising up out of the paper?
State some and see four small posts.

Tﬁ@@

©
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15.  0dSBonosy $8K&Hhe wgrdorne ééé@éﬁ PSeg Deresiddndsd ADY TerdBawd TSy

15,  0dSBonosy $8K&Hhe wgrdorne ééé@éﬁ PSeg Deresiddndsd ADY TG ey
RS DS ©otrS.

16. ééée)éé FIeDRg Daresso Joth SBHE woBtren IO &P Bare TerdBSwet
525»:5&363@"0?63 PLHDg T8 errdo B8R DBoTd.

S518 FPSs9B50
e B3N8 ;LD

17. 8)%26&/@3)3&26& (Bewe Soo¥) SBNB g Dendseodd TSs)SgEmes &5 QB8NS 3&?&{;@3&

3"2685’9)?65 Jro(5es = X é:"i)zg BE188 PED
PS5 2T0EHE oL,

18.  rLedy adi0ghe/ SEo Soth X-wFop S518 Stk Denderd Y-o503 IPSsddsnedd
&850,

19. 28 88eodsnss 9800S VRS Terdgem, SRy asshee Feragnes $EmSo.

20. a8 L)y VegresSodt BrHd Sae AHH e BowohE $SoDE FBsHTLOH KGO
ADS BoRS SBIwo LaS SEo Bre 68%rn/os%rn $od8 L)y JEo Woerd.

'§5°é§>a§on° w&bosod
& Bgrdlere, Here BwE) S5B20E50e0 568909 Eéegé_ap BwE), w8 Jeedo, @oé&‘ﬁe)%o:@
SEHE Gsotran. (808 HEreD H0800D Bod EBHPH JSSFTTOS0E. DS DEPTROD
BN HBIFE 8.
(a) @é(gésp", Qensd) Dpos® D& PEISH?
(b) %8050 m Bpen BET0SE Bgrdae?
(c) AB & BC 8o Serpomos® 96 Ellals
(d) D08 a0gbes A gheren GaRan? B8 SERHT?
(€) Derdy (Bod JHre HrEol. Trenrd Hogred P8 Skey EDHoar? $H8 D) Yogred Srw
STNET? IR0,

(a) (b)
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Answers

1. Rational Numbers

Excercise - 1.1

1.
(1) Additive Identity
(i) Distributive law (i) Multiplicative identity
(iv) Multiplicative identity (v).  Commtative law of addition
(vi) Closure law in multiplication (vi))  Additive inverse law
(viii) Multiplicative inverse (ix) Distributive
L3S o AN o T2
. () 53 () -1, (1) - Does not exis (v) 9’7
(V) 17 -1
Lo 22 0 9 6
O (i (i) v -
31 - , 28
™53 ) 55

5. Multiplicative Associative, multiplicative inverse, multiplicative identity, closure with addition.

6. Associative law.

;2 — 58 45
- 15 . (1) T (1) 3 (1i1) 7
9 _—7 10 5—3
T8 6
PR 0 S 0 R SR S ¥
11. Notassociative Since 2 3) 272713 3
13. (1) Natural numbers @ O (i) Negative

- - Free Distribution by T.S. Government 2022-23 _ -
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I1.

13.

3092

1. o588% Roggen

ogrsdo - 1.1
(i) Do E&Srodo

(i) Deges TgeHo (i) HoeeseE EFroLo

(iv) oeesed S&)Srodo (V) Doses dEess 50

(Vi) Deesed SohE G0 (vii) Koo &bHo

(vili) pessed Q&80 (ix)  Dgrr Tegeho

R Y .V Ny
. () 53 (@) -1, (i) H5SpEo = (@) 0’7

(V) 19 -1

12 \ 9 6
U (i) i) - M 3

T , B

™ 73 ) " 55

858 DS8 Cﬁé&o, e SEHr0, rHeased B&)5080, Yoo éoé@éo

28 o =S 58 s

15 BURT: 73 i3

-1 o5

8 "6

" (l_lj_l;tl_(l_lj

Q5580 5oL, DOLHEIMP 2 3) 4757 37 4

(1) Qsees Doggen (i) O (iil)  =e&Bo
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Excercise - 1.3
e S 22 _ 100001 201
URTY () 125 G 160000 v 3
S 19 361 553
() (i) 33 (i) o5 M) 3
3 7 =7
O 3 (i) —
4 —62 5140 6 SLm 7. R. 1.66
3 . . 5% SR
1, 3 16
161—-m — —m
8 5 9. 7 10. 11. 125
2. Linear Equations in one variable
Excercise - 2.1
1.G) 2 (i) —3 (i) —6 (iv) 6
) _7 i) —21 (i) 27 (viil) S
7 | 1 -
() 3 (x) () (xii)
25 2 8 K
(xii)) (xiv) T (xv) 3 (xvi)
Excercise - 2.2
1.4) - 67° (i) 17° (i) 125° (v) 19°
v) 20°
2. 5,13 3. 43,15 4. 27,29
5. 252,259,266  6.20km 7. 99g,106g,95¢ 8. 113m,87m
9. 16m,12m 10. 21m,21m, 13m
11. 51%and 39° 12. 20 years, 28 years 13. 126
14. 80, 10 15. 60,48  16. 591t,29.5 ft
17. 186, 187.
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ozsdo - 1.3
Lo 2L .22 ... 100001 201
- O 700 @ 173 @ 100000 ) —¢
2.6) 1 i = o 36 553
-0 W 33 ) 595 M) 75
N 7
. () 13 (1) 5
4__62 5. 140 6 5i§b 7. %.1.66

16
0. 5 & 1. 125

2. D8550°88° Bk B osSeen

ozsdo - 2.1
1.G) 2 (ii) -3 (i) —6 (v) 6
v) _73 (vi) =21 (i) 27 (viil) 5
7 L] .
) 3 x) 1 i) > (xii) 0
25 20 8 13
(xiil) — (xiv) 7o () 3 (Vi)
o750 - 2.2
1.4y 67° (i) 17° (i) 125° Gv) 19°
v) 20°
2.5,13 3.43,15 4. 27,29

5. 252,259,266 6. 20 8.5. 7. 99 e, 106 (., 95 . 8. 113 &., 87 &
9. 16 &., 12 &. 10. 21 &., 21 &., 13 .

11. 51° 39° 12. 20 Sonen, 28 Hoiien 13. 126
14. 80, 10 15. 60, 48 16. 59 estoroen, 29.5 etoiben
17. 186, 187.
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Excercise - 2.3
1. 1 2.2 3 u 4. -1
. . . 4 . -
5. =2 6. 1 7. 7 T
- S . . -
9 ? 10 n 1. 1 12. -96
-5 3 .
13. 3 14. 8
Exercise - 2.4
1. 25 2. 3. 63 4. 40,25, 15
5. 12 4,2 7. 16 10,000
Exercise - 2.5
) 145 . .
1.31) o1 (i) 168 @) 12 @) 25
127 - 9 5
" (0 i) > (vii)
9 1 o N}
i o3 () - ) (i)
3
2. 30 3.48,12 4. 7 5. 50,51, 52
6. 25 7.5 8. One Rupee coins = 14; 50 paisa coins =42
9. 30days 10. 20 km 11. 36
12. X 860 13. 16

1.30) “

. 1 15
2.(0) (5)
3.0 2*x3

_ Free Distribution by T.S. Government 2022-23 _
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4. Exponents and Powers

(i) —128

(i) (-2)"

o1
(i) )

Excercise - 4.1

... 64
() 27

(iii) 5°

) 1
(v) g

(v) 5°

(v) (-21)"
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o750 - 2.3
1. 1 2.2 3 u 4. -1
. 4 -
5 - 6.1 7.7 8 -
- . . -
9 2 10 1 1. 1 12. -96
. 2 3 . -
13. 3 14. 8
ogRsdo - 2.4
1. 25 2.7 3. 63 4. 40,25,15
5. 12 6. 4,2 7. 16 8. 10,000
ogsdo - 2.5
. 145 . .
Lo~ (ii) 168 (i) 12 (iv)25
127 - .9 5
™ T (vi) (vii) > (vii) 1
9 | ) ! i >
@ 53 (x) - o) = (xif) -
3
2. 30 3.48,12 4. 7 5. 50,51,52
6. 25 7.5 8. a8 Graran seidtwen=14; 50 Hde eiRswen=42
9. 30 &faren 10. 20 8.%». 11. 36
12. 860 13. 16
I\ 1. Srrore Sd e
ozso - 4.1
Lo L S e g O .
0 (i) - i) - @) o
1 15
2.0) [gj @ 2" ) 5° @ 5 W 2

1
30 2x3 @) g
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AG 10 o 403 .. 13 . 2
1) (ii) (iii) 16 (iv) 21
1—7 i E 5 i) 625 i) 625
) 5 (Vi) 21 . () (ii)
6.G) 10 (i) —10 (i) 2 7.3
45
8. = 9. () 1 i) 72 (i) —24 < (iv) 1
3" x5
10 E
" 49
Excercise - 4.2
1.(1) 9.47x107"° (i) 5.43x10" (iit) 4.83x10’ (v) 9.298x107°
(v) 5.29x107
2.4)  4,37,000 (i) 5,80,00,000 (i) 0.00325 (iv) 37152900
(v) 0.03789 (vi) 0.02436
3.)  4x107"m () 7x10°mm (i) 3x10°m/sec (V) 3.84467 x10°
V) 1.6x 10" coulombs v 1.6x10%cm (Vi) 5x10cm
4. 1.0008 x 10> mm

5.(i) No (ii) No i)y No (iv) No v  No

5. Comparing Quantities using Proportion

Excercise - 5.1

1.G) 34 (i) 32:3 i) 1:2 2. 168
3. 8 4. 48 5. 20 6 234533
’ ' ' 3747574573
7.3:5 8. 4:7 9. 8320
10. L1 1 ves  11.228.5,292,2257.6,3132,3 88
222
12. (a) 83 (b) 1992 members 13. 2064 bags 14. 70cm
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. 3 .. 13 2

4.1 10 (i) 40 (i) 16 (v) 1
17 _ 16 ) ..

v) 3 (vi) sl 5. (1) 625 () 625
6.) 10 @) —10 @) 2 7. 3
8. 344 <5 9.(4) 1 @ 72 (i) —24 @1v) 1

E
10. 49

o750 - 4.2

LG 947x107° (i) 543x10" (i) 4.83x10’ (iv) 9.298x10°°
(V) 5.29x107

2.()  4,37,000 (i) 5,80,00,000 (iii) 0.00325 @(v) 37152900
v) 0.03789 (vi) 0.02436

3.)  4x107"4. (i) 7x107°0.8. (i) 3x10°/2%H (V) 3.84467 x10°
V) 1.6x1071° &renodes V) 1.6x107 20.85.(vi) 5x]0- 0.5
4. 1.0008 x 107 g.4».

5.() s+t (if)) e (iv) s (V) %
5. o%arE08" TrHeod ey
o750 - 5.1

LG 34 (i) 32:3 (i) 1:2 2. 168

3. 8 4. 48 5. 20 6 222232
' ' ' ©3°4°5°4°5°3
7.3:5 8. 4:7 9. T8320
10 L1 1 e 11.228.5,%92,2257.6,3 132,388

2272

12. (a) 83 (b) 1992508 13, 2064 aiees 14, 7070.8n,
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Excercise - 5.2

1. 81.9 crores 2. 32756.25 3. 27.674 4. 3cm x 6cm
1

5. %127.50 6. 61% 7. 17%

8. ¥ 880, 10%, .4,000, 20%, X.10,000, 20%, profit, I.392,342,%. 315, .35.

9. T2244 10.% 1250 11.40,000; 12.5%

12. ProfitZ 30,000, profit % 17.64 % 13.2 1334
14. (i) 10,000 (i) 3,000 (i) T 200
15. (i) T540,%5040 (i) T 5040 16. 13

Excercise - 5.3

1. (a) ¥268.75 2. %.19,950 3. A=%28820, C.I=X820
4. %.734.50,% 7234.50 5. ¥ 86950 ;31449.1 6.81,82,199
%.1080.56 8. () 210 9. 3.43.20
10. 5,31,616 11. .36659.70 = 12. Bharathi;<.362.50

13.%.9500 14. 1297920 15. %.103.81

6. Square Roots, Cube Roots

Excercise - 6.1

1.4)  Unitdigit in the square of 39is 1
() Unit digitin the square of 297 is 9
(@) Unit digit in the square of 51251s 5
(iv) Unit digit in the square of 72861is 6
(v)  Unitdigitin the square of 8742 is4

2. Perfectsquares are
@ 121 (i) 256

3.() 257 unitdigitis 7 and hence not a perfect square
(i) 4592 unit digit is 2 and hence not a perfect square
(1) 2433 unitdigitis 3 and hence not a perfect square

(iv) 5050 unit digit is 0 and number of zeros at the end is only one and hence not a perfect
square

(v) 6098 unit digit is 8 and hence not a perfect square
4. (i) 431%-o0dd (ii)2826 - even (i) 8204 - even
(iv)17779° - odd  (v)99998”- even
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ogsdo - 5.2
1. 81.9 g%y 2. 32756.25 3. 37.674 4. 320.80. x 620.%.
5. %127.50 6. 6%% 7. 17%
8. T 880, 10%, I 4,000, 20%, X 10,000, 20%, ergso, T 392,3 42,3 315, 35.
9. 2244 10X 1250 11. 40,000; 12.5%
12. eeg5o, X 30,000, ez a0 17.64% 13. 1334
14. (i) 10,000 (i) ¥ 3,000 @) <200
15. (i) I 540; ¥ 5040 16. 13
ogsdo - 5.3
1. (a) ¥268.75 2. 319,950 3. A=%8820, zﬁ% 3 820
4. ¥734.50% 7334.50 5. ¥86,950; ¥ 1449.1 6. 81,82,199
7. T 1080.56 8. (i) X210 9. ¥43.20
10. 5,31,616 11. X 36659.70 12. %362.50, 558

13. 39500 ‘ 14. 1297920 15. % 103.81

6. 5§5we:°en, PodSomeren

750 - 6.1

L) 39 S85ms® a8y 5(;260@5’5@ o8 1
(i) 297 8508 28y 5‘;260@5'5@ SIERY
@) 5125 égzﬁn@‘s e8¢ 5(;260@5’5@ 08 5
(v) 7286 égéwé‘s 288 5(;260@5’5@ 08 6
(v) 8742 zﬁg:ﬁn@ﬁ 288 5(;260@5’5@ o8 4
2. SRS Shsves
@ 121 (i) 256
3.() 257 $850S 28y 3(;260683 ©08 7 =S HOFY I
(i) 4592 556" a8y 50 0T 2 B SO

(i) 2433 égén@'s 288 3(;260683 ®0o8 3 =259 DBIPY HY Dogy D

té oz jsilad)
)

)
g éoa:gg jsilad)

(1v) 5050 S0 a8 @;260856&) ©08 () 5Bk Hogy DY 28 a8 0 B0k, 255 DBIPY
zﬁté éoaoé jsilad)
(V) 6098 50150 2583 FB0SD 08 8 S HOFRY BLEw .
4. (i) 4317 - S0y (i0)28267 - $608; (iii) 82047 - 56508y
(iv) 177797 - Sid0mg (v)999987 - $6:50ms
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5. (1)50 @) 112 (i) 214

6. (1)25 (i) 81 (i) 169
Excercise - 6.2

1. () 21 (i) 28 (i) 64 (iv) 84

2.5 3. 6,120 4. 6 5. 39

6. 51 7. 144,9 8. 89 9. 4608 m’
Excercise - 6.3

1. (i) 33 (i) 48 (i) 88 @v) 78

(v) 95

2. (1) 1.6 (i) 4.3 (i) 8.3 @v) 9.2

3. 31 4. 67cm 5. 91 6. 1024

7. 149 8. (1) 10 @) 16 (i) 28
Excercise - 6.4

1. () 512 (i) 4096 @) 9261 (@iv) 27000

2. 1) 243 - Nota perfect cube ii) 516 - Not a perfect cube

i) 729 - aperfect cube

vi) 8000 - a perfect cube

v) 2700 - Not a perfect cube

2

() 7
. () 8

1) False

v) False

4. 17 5.5 6. 288

Excercise - 6.5

i) 9 @) 11 (iv) 14
(i) 13 (i) 15 (iv) 18
i) False i) True v) True
vi) False vi)) False 4. 64

“ 52 7. Frequency Distribution Tables and Graphs

. %.11060.83 2.

x =30 years 6

Exercise 7.1

=
I

x=17 3. x=27 4. 43

. 52 years

X =12 sum of deviations from x =0
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5. (1)50 (@) 112 ) 214
6. (1)25 (1) 81 @) 169
o750 - 6.2
1. () 21 (i) 28 (i) 64 (iv) 84
2.5 3. 6;120 4. 6 5. 39
6. 51 7. 144;9 8. 89 9. 4608 &>
og5d0 - 6.3
1. () 33 (i) 48 () 88 @) 78
v) 95
2. (1) 1.6 @) 4.3 () 8.3 @) 9.2
3. 31 4, 67 20.5. 5. 91 6. 1024
7. 149 8. (1) 10 i) 16 () 28
ozsdo - 6.4
1. 1)) 512 (i) 4096 (i) 9261 (iv) 27000
2. 0) 243 - 56578 oo S i) 516 - 56578 oo
it)) 729 - 565 o0 Vi) 8000 - $O5°8 soi50
V) 2700 - $6578 oo 6
3.2 4. 17 5.5 6. 288 7.2
og75d0 - 6.5
1. @ 7 @ 9 () 11 @v) 14
2. () 8 @) 13 @) 15 @) 18
3.0 exEp ii) ess50 i)y 5es50 iv) %0
V) ©dgs0 Vi) 5850 i) ©dE50 4. 64

A

7. PRy Dgpesd a’:%ée», B $ooen

ogsdo - 7.1

1. ¥11060.83 2. x=7 3. x=27 4.

=|
|

43

5. X =30 done» 6. 52 Solen

7. X =12 dSoxre 3wdo $o& X =0
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8. 5 9. X =13.67 same in all cases. 10. 15.3 marks
11. x=30 12. Median=3.4 13. x=18

14. Mode =10 15. Mode =x -3 16. Does not exist
17. 12,16,16,16 18. 42 19. 8 20. 20

Exercise - 7.2

1. Class Interval 5-14 15-24 25-34 35-44 45-54 55-64
Frequency 9 9 9 6 7 5
2. NoofStudents | 15-19 [ 19-23 | 23-27 | 27-31 | 31-35 | 35-39| 39-43
Frequency 5 7 6 5 5 1 1
3. Classintervals | 4-11 12-19 | 20-27 | 28-35 [ 36-43 | 44-51 | 52-59
Boundaries 35-11.5 | 11.5-195 | 19.5-27.5 | 27.5-35.5 |35.5-43.5 | 43.5-51.5|51.5-59.5
4.| Class Marks Frequency Class Intervals Lessthan | Greaterthan
cuf cuf
10 6 4-16 6 75
22 14 16-28 20 69
34 20 28-40 40 55
46 21 40-52 61 35
58 9 52-64 70 14
70 5 64-76 75 5
5. |CI (Marks) 0-10 10-20 20-30 30-40 40-50
Fr(Students) 2 10 4 9 10
6. | Class Interval Frequency Class LEssthan | Greater than
(Ages) (No.of children) Boundries Cu.frequency | Cu.frequency
1-3 10 0.5-35 10 59
4-6 12 35-6.5 22 49
7-9 15 6.5-9.5 37 37
10-12 13 9.5-12.5 50 22
13-15 9 12.5-15.5 59 9
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I1.
14.
17.

(9}

X =30

9. x=13.67 o) ﬁoé@aéf’:éa JSeso  10.

12. Sgsrigo = 3.4

15.3 Soetipen

13. x=18

S0Eso = 10 15. epS5og8o = x — 3 16. axo¥80o Eéegaé?gééo 508
12,16,16,16 18. 42 19. 8 20. 20
ogRsdo - 7.2
.| #8558 o880 5-14 15-24 25-34 35-44 45-54 55-64
5550 9 9 9 6 7 5
S)wtgémae) Doy 15-19 | 19-23 23-27 27-31 | 31-35 | 35-39| 39-43
%"268@2650 5 7 6 5 5 1 1
BER ©osBo 4-11 12-19 20-27 28-35 | 36-43 | 44-51| 52-59
f.?(ﬁge)) 3.5-11.5 | 11.5-19.5 | 19.5-27.5 | 27.5-35.5 |35.5-43.5| 43.5-51.5] 51.5-59.5
éacﬁeg Qend DoDE BBRS oBB0 88es 0585 5eee
3"268‘@2650
10 6 4-16 6 75
22 14 16-28 20 69
34 20 28-40 40 55
46 21 40-52 61 35
58 9 52-64 70 14
70 5 64-76 75 5
. |80 (Sdnen) 0-10 10-20 20-30 30-40 40-50
@és@ééo(@méégaw) 2 10 4 9 10
. | 88158 ©o880 3"268?’.9)?650 BERE 85 HoDS 0558 5es
(S5cD)) (e bogyg) Kwtﬁge» %"éso“g)ééo Ko 3"2680“@)2650
1-3 10 0.5-3.5 10 59
4-6 12 3.5-6.5 22 49
7-9 15 6.5-9.5 37 37
10-12 13 9.5-12.5 50 22
13-15 9 12.5-15.5 59 9
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7.1CI 0-10 10-20 20-30 30-40 40-50
Cufr 3 8 19 25 30
Frequency 3 5 11 6 5
Given frequencies are less than cumilative frequencies.

8. |CI 1-10 11-20 21-30 31-40 41-50
GCufr 42 36 23 14 6
Frequency 6 13 9 8 6
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7. | 88158 wosBo 0-10 10-20 20-30 30-40 40-50
e9855es K00 Ss950 3 8 19 25 30
Ssd50 3 5 11 6 5
B @B KoY TSedg0
8. |88K58 wosbo | 1-10 11-20 21-30 31-40 41-50
%0.00.2P8s)50 | 42 36 23 14 6
5850 6 13 9 8 6
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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)

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

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

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



wosiiddo (20 Kotoen)
(i) ©%>rE8® odhod
eyt

(i) o5, 26%%
AQ&en

() ©5FB08 phod Peny®o

o 22550F Y - HS Sogen

o BOTOY, @35—:6@8@, 388 P)en, G0, Siyen LGS
5208 K000 Q0550

. 38, SESGe Hogy Ko Poren (SESE dogen 3 Parmrod
H8BAW, @EQS B05ET08 8B ﬁég Bé&oés 3 VJraredd
(D H008). BB TTe BESES KrelEni Toereges.

(ii) oS, 8% DGKen

o D00PRS HESOoJgen, DFErHFESD ~ DOFD HE
DoRgen, DFSrHTSELD ~ g O Bgen

o DV-P05B H020050DS oedl HS 656)}623@

o B850 -5P000E H000HoNS gl HE ‘é:ﬁ)@gw

Bgrridso (40 Botoen)
(i) SEtyere Joyeren
(ii) emgodch Here vk

(iii) @'33)05905; HRHOR
&S&édﬁaom WPHE

(i) SSBHere Joeren

o SEEEPO FoRo DFeSS ES L0
o SEtpeswen Sb&oiﬁ)éoé‘s

(i) a8 Seaxn TrenrDd gharen BRIHE

(i) &8 ég:éa) TPl gheen BNV

(iii) St Serren, Botd 60K Fheren BB

(iv) o3l gheen, Bod éc;;e» SIS

(v) St gheren, TR Hg5E*R Bod Seren BYVDE
. Lo“)éegé SEEEre I

(iii) (BPESH Do &S&édﬁaom SrHe

o K)é(g VS Heren
o DEH Heren

. (Beheren, SEBF HEore gAD Hereos® USRI

(ii) emgpdas Here Wk

* Hered rHiolto, ey (2D £8cin 3D EaH) Heren,
Seen)

* (BBAH I[Ho wseore Heoghods Tardereon
&58)3@053068 Qoo

Boorre (H3bdo 0 add Sodd 2022-23



. 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)
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Academic Standards

Academic standards are clear statements about what students must know and be able to do.

The following are categories on the basis of which we lay down academic standards
Problem Solving

Using concepts and 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
. Readsproblems
. Identifies all pieces of information/data
« Separates relevant pieces of information
« Understanding what concept is involved
« Recalling of (synthesis of) concerned procedures, formulae etc.
« Selection of procedure
« Solving the problem
. Verification of answers of raiders, problem based theorems.
(¢) Complexity:
The complexity of a problem is dependent on
. Making connections( as defined in the connections section)
. Number of steps
. Number of operations
. Contextunraveling
. Nature of procedures
Reasoning Proof
. Reasoning between various steps (involved invariably conjuncture).

« Understanding and making mathematical generalizations and conjectures
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I -

« Understands and justifies procedures

. Examining logical arguments.

« Understanding the notion of proof

. Usesinductive and deductive logic

o Testing mathematical conjectures

Communication

. Writing and reading, expressing mathematical notations (verbal and symbolic
forms)
Ex:3+4=7, 3<5, njtn,=n,n; Sum of angles in a triangle = 180°

« Creating mathematical expressions

. 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.

« Explaining mathematical logic
Connections

« 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

. Making connections with daily life
«  Connecting mathematics to different subjects

. Connecting concepts of different mathematical domains like data handling and
arithmetic or arithmetic and space

« Connecting concepts to multiple procedures
Visualization & Representation

. 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.
. 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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