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All truths are easy to
understand once they
are discovered; the
point is to discover them.

- Galileo Galilei
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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s life at school must be
linked to their life outside the school. This principle marks a departure from the legacy of bookish
learning which continues to shape our system and causes a gap between the school, home and
community. The syllabi and textbooks developed on the basis of NCF signify an attempt to implement
this basic idea. They also attempt to discourage rote learning and the maintenance of sharp boundaries
between different subject areas. We hope these measures will take us significantly further in the
direction of a child-centred system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take to
encourage children to reflect on their own learning and to pursue imaginative activities and questions. We
must recognise that, given space, time and freedom, children generate new knowledge by engaging with
the information passed on to them by adults. Treating the prescribed textbook as the sole basis of examination
is one of the key reasons why other resources and sites of learning are ignored. Inculcating creativity and
initiative is possible if we perceive and treat children as participants in learning, not as receivers of a fixed
body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility in
the daily time-table is as necessary as rigour in implementing the annual calendar so that the required
number of teaching days are actually devoted to teaching. The methods used for teaching and evaluation
will also determine how effective this textbook proves for making children’s life at school a happy
experience, rather than a source of stress or boredom. Syllabus designers have tried to address the
problem of curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The textbook attempts
to enhance this endeavour by giving higher priority and space to opportunities for contemplation and
wondering, discussion in small groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work
done by the textbook development committee responsible for this book. We wish to thank the
Chairperson of the advisory group in science and mathematics, Professor J.V. Narlikar and the Chief
Adpvisor for this book, Dr H. K. Dewan for guiding the work of this committee. Several teachers
contributed to the development of this textbook; we are grateful to their principals for making this
possible. We are indebted to the institutions and organisations which have generously permitted us to
draw upon their resources, material and personnel. We are especially grateful to the members of the
National Monitoring Committee, appointed by the Department of Secondary and Higher Education,
Ministry of Human Resource Development under the Chairpersonship of Professor Mrinal Miri and
Professor G.P. Deshpande, for their valuable time anc contribution. As an organisation committed to
systemic reform and continuous improvement in the quality of its products, NCERT welcomes comments
and suggestions which will enable us to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training



Rationalisation of Content in the Textbooks

In view of the COVID-19 pandemic, it is imperative to reduce content load on

students. The National Education Policy 2020, also emphasises reducing the content

load and providing opportunities for experiential learning with creative mindset. In
this background, the NCERT has undertaken the exercise to rationalise the textbooks

across all classes. Learning Outcomes already developed by the NCERT across

classes have been taken into consideration in this exercise.

Contents of the textbooks have been rationalised in view of the following:

Overlapping with similar content included in other subject areas in the same

class
Similar content included in the lower or higher class in the same subject
Difficulty level

Content, which is easily accessible to students without much interventions
from teachersand can be learned by children through self-learning or peer-

learning

Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out the changes given above.
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“The only way to learn Mathematics is to do Mathematics ”- Paul Halmos

India has a rich tradition and several contributions to Mathematics, Since
ancient times and the legacy has continued over generations by various means,
Mathematics provides an effective way of building mental discipline and encourages
logical reasoning and mental rigor. Besides this, mathematical knowledge also
plays a crucial role in understanding the Content of other School Subjects in the
School.

The New Educational policy (NEP), 2020, provides a platform to build, nurture,
foster, encourage and multiply mathematical thinking. It’s introduced the reforms
needed to balance the need for 21st century employment and entrepreneurship,
which is marked by critical, lateral and mathematical thinking.

As efforts are made in preparing high-quality bilingual text books and
teaching-learning materials for mathematics, so that the students are enabled
to think and speak about the subject both in their home language / mother
tongue and English .

The State council of Educational Research and Training (SCERT), Andhra
Pradesh (A.P.) has been adopting the National Council of Educational Research
and Training (NCERT) Curriculum in the State Starting from the Academic year
2022-23, for the class VIII and now, it is for the class VII in this academic year,
2023-24, with the sole aim of preparing the Government School Students, hailing
from even a very backward area, to compete on par with any corporate School
student in this Competitive world.

We are thankful and indebted to our Honourable chief Minister Sri Y. S.
Jagan Mohan Reddy who’s committed for Systematic reforms and continuous
improvement in quality education, in order to groom and see our students, as
Global citizens, We extend our gratitude to our Hon’ble Minister for Education,
Sri Botcha Satyanarayana for his continued support in this endeavour. Our special
thanks to Sri Praveen Prakash, IAS, Principal Secretary to Government,
Department of School Education, A.P., Sri. S. Suresh Kumar, IAS, Commissioner
of School Education & State Project Director, Smagra Shiksha, A.P. and Ms. Nidhi
Meena IAS,Special officer, English Medium Project, A.P., for their constant
motivation and guidance.

We convey our sincere thanks to the translators who've carried out the
translation work of NCERT class VII mathematics textbook, content into Telugu
Language, we also thank our Editors, Subject Co-ordinators and DTP and Layout
designers for their Contribution for the development of this textbook.

We invite Constructive feedback from the teachers, parents and
Educationalists for further improvement of the text book, in the interest of student
s’ community.

“Teaching Mathematics is a journey, not a destination” Keep going ahead.

Dr. B. Pratap Reddy,
Director,
State Council of Educational

Research and Training
Andhra Pradesh



Preface

The National Curriculum Framework (NCF), 2005 suggests the need for developing the ability for
mathematisation in the child. It points out that the aim of learning mathematics is not merely being able to
do quantitative calculations but also to develop abilities in the child that would enable her/him to redefine
her/his relationship with the World. The NCF-2005 also lays emphasis on development in the children
logical abilities as well as abilities to comprehend space, spatial transformations and develop the ability to
visualise both these. It recommends that mathematics needs to slowly move towards abstraction even
though it starts from concrete experiences and models. The ability to generalise and perceive patterns is an
important step in being able to relate to the abstract and logic governed nature of the subject.
We also know that most children in upper primary and secondary classes develop a fear of mathematics
and it is one of the reasons for students not being able to continue in schools.
NCF-2005 has also mentioned this problem and has therefore emphasised the need to develop a programme
which is relevant and meaningful. The need for conceptualising mathematics teaching allows children to
explore concepts as well as develop their own ways of solving problems. This also forms corner-stone of
the principles highlighted in the NCF-2005.
In Class VI we have begun the process of developing a programme which would help
children understand the abstract nature of mathematics while developing in them the ability to construct
their own concepts. As suggested by NCF-2005, an attempt has been made to allow multiple ways of
solving problems and encouraging children to develop strategies different from each other.
There is an emphasis on working with basic principles rather than on memorisation of algorithms
and short-cuts.
The Class VII textbook has continued that spirit and has attempted to use language which the children can
read and understand themselves. This reading can be in groups or individual and at some places require
help and support by the teacher. We also tried to include a variety of examples and opportunities for
children to set problems. The appearance of the book has sought to be made pleasant by including many
illustrations. The book attempts to engage the mind of the child actively and provides opportunities to use
concepts and develop her/his own structures rather than struggling with unnecessarily complicated terms
and numbers.
We hope that this book would help all children in their attempt to learn mathematics and would build in them
the ability to appreciate its power and beauty. We also hope that this would enable to revisit and consolidate
concepts and skills that they have learnt in the primary school. We hope to strengthen the foundation of
mathematics, on which further engagement with studies as well as her daily life would become possible in
an enriched manner.
The team in developing the textbook consists of many teachers who are experienced and brought to the
team the view point of the child and the school. We also had people who have done research in learning of
mathematics and those who have been writing textbooks for mathematics for many years. The team has
tried to make an effort to remove fear of mathematics from the minds of children and make it a part of their
daily routine even outside the school. We had many discussions and a review process with some other
teachers of schools across the country. The effort by the team has been to accommodate all the comments.
In the end, I would like to place on record our gratefulness to Prof Krishna Kumar, Director, NCERT, Prof
G. Ravindra, Joint Director, NCERT and Prof Hukum Singh, Head, DESM, for giving opportunity to me
and the team to work on this challenging task. I am also grateful to
Prof J.V. Narlikar, Chairperson of the Advisory Group in Science and Mathematics for his suggestions. |
am also grateful for the support of all those who were part of this team including Prof S K. Singh Gautam,
Dr V.P. Singh and Dr Ashutosh K. Wazalwar from NCERT, who have worked very hard to make this
possible. In the end I must thank the Publication Department of NCERT for its support and advice and
those from Vidya Bhawan who helped produce the book.
The process of developing materials is a continuous one and we would hope to make this book
better. Suggestions and comments on the book are most welcome.

Dr HK. Dewan
Chief Advisor
Textbook Development Committee



A Note for the Teachers

This book is a continuation of the process and builds on what was initiated in Class VI. We had shared
with you the main points reflected in NCF-2005. These include relating mathematics to a wider
development of abilities in children, moving away from complex calculations and algorithms following,
to understanding and constructing a framework of understanding. The mathematical ideas in the mind
of the child grow neither by telling nor by merely giving explanations. For children to learn mathematics,
to be confident in it and understand the foundational ideas, they need to develop their own framework
of concepts. This would require a classroom where children discuss ideas, look for solutions of problems,
set new problems and find not only their own ways of solving problems but also their own definitions
with the language they can use and understand. These definitions need not be as general and complete
as the standard ones.

In the mathematics class it is important to help children read with understanding the textbook and
other references. The reading of materials is not normally considered to be related to learning of
mathematics but learning mathematics any further would require the child to comprehend the text.
The text in mathematics uses a language that has brevity. It requires the ability to deal with terseness
and with symbols, to follow logical arguments and appreciate the need for keeping certain factors and
constraints. Children need practice in translating mathematical statements into normal statements
expressing ideas in words and vice-a-versa. We would require children to become confident of using
language in words and also being able to communicate through mathematical statements.

Mathematics at the upper primary stage is a major challenge and has to perform the dual role of
being both close to the experience and environment of the child and being abstract. Children often are
not able to work in terms of ideas alone. They need the comfort of context and/or models linked to
their experience to find meaning. This stage presents before us the challenge of engaging the children
while using the contexts but gradually moving them away from such dependence. So while children
should be able to identify the principles to be used in a contextual situation, they should not be dependent
or be limited to contexts. As we progress further in the middle school there would be greater requirement
from the child to be able to do this.

Learning mathematics is not about remembering solutions or methods but knowing how to solve
problems. Problem-solving strategies give learners opportunities to think rationally, enabling them to
understand and create methods as well as processes: they become active participants in the construction
of new knowledge rather than being passive receivers. Learners need to identify and define a problem,
select or design possible solutions and revise or redesign the steps, if required. The role of a teacher
gets modified to that of a guide and facilitator. Students need to be provided with activities and challenging
problems, along with sets of many problem-solving experiences.

On being presented a problem, children first need to decode it. They need to identify the knowledge
required for attempting it and build a model for it. This model could be in the form of an illustration or
a situation construct. We must remember that for generating proofs in geometry the figures constructed
are also models of the ideal dimensionless figure. These diagrams are, however, more abstract than
the concrete models required for attempting problems in arithmetic and algebra. Helping children to
develop the ability to construct appropriate models by breaking up the problems and evolving their own
strategies and analysis of problems is extremely important. This should replace prescriptive algorithms
to solve problems.

Teachers are expected to encourage cooperative learning. Children learn a lot in purposeful
conversation with each other. Our classrooms should develop in the students the desire and capacity
to learn from each other rather than compete. Conversation is not noise and consultation is not cheating.
It is a challenge to make possible classroom groups that benefit the most from being with each other
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and in which each child contributes to the learning of the group. Teachers must recognise that different
children and different groups will use distinct strategies. Some of these strategies would appear to be
more efficient and some not as efficient. They would reflect the modelling done by each group and
would indicate the process of thinking used. It is inappropriate to identify the best strategy or pull down
incorrect strategies. We need to record all strategies adopted and analyse them. During this, it is
crucial to discuss why some of the strategies are unsuccessful. The class as a group can improve upon
the ineffective and unsuccessful strategies and correct them. This implies that we need to complete
each strategy rather than discard some as incorrect or inappropriate. Exposures to a variety of strategies
would deepen mathematical understanding and ability to learn from others. This would also help them
to understand the importance of being aware of what one is doing.

Enquiry to understand is one of the natural ways by which students acquire and construct knowledge.
The process can even begin with casual observations and end in generation and acquisition of knowledge.
This can be aided by providing examples for different forms of questioning-explorative, open-ended,
contextual, error detection etc. Students need to get exposed to challenging investigations. For example
in geometry there could be things like, experimenting with suitable nets for solids, visualising solids
through shadow play, slicing and elevations etc. In arithmetic we can make them explore relationships
among members, generalise the relationships, discover patterns and rules and then form algebraic
relations etc.

Children need the opportunity to follow logical arguments and find loopholes in the arguments
presented. This will lead them to understand the requirement of a proof.

At this stage topics like Geometry are poised to enter a formal stage. Provide activities that
encourage students to exercise creativity and imagination while discovering geometric vocabulary and
relationships using simple geometric tools.

Mathematics has to emerge as a subject of exploration and creation rather than an exercise of
finding answers to old and complicated problems. There is a need to encourage children to find many
different ways to solve problems. They also need to appreciate the use of many alternative algorithms
and strategies that may be adopted to solve a problem.

Topics like Integers, Fractions and Decimals, Symmetry have been presented here by linking them
with their introductory parts studied in earlier classes. An attempt has been made to link chapters with
cach other and the ideas introduced in the initial chapters have been used to evolve concepts in the
subsequent chapters. Please devote enough time to the ideas of negative integers, rational numbers,
exploring statements in Geometry and visualising solids shapes.

We hope that the book will help children learn to enjoy mathematics and be confident in the
concepts introduced. We want to recommend the creation of opportunity for thinking individually and
collectively. Group discussions need to become a regular feature of mathematics classroom thereby
making learners confident about mathematics and make the fear of mathematics a thing of past.

We look forward to your comments and suggestions regarding the book and hope that you will
send interesting exercises, activities and tasks that you develop during the course of teaching, to be
included in the future editions.
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Jana gana mana adhinayaka jaya he
Bharata bhagya vidhata
Panjaba Sindhu Gujarata Maratha
Dravida Utkala Banga

Vindhya Himachala Yamuna Ganga
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Jana gana mangala dayaka jaya he
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Bharata bhagya vidhata.
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Jaya he, Jaya he, Jaya he,
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Jjaya jaya jaya jaya he.
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—Rabindranath Tagore - 880 TRRE
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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.
I shall always strive to be worthy of it.

I 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.

- Pydimarri Venkata Subba Rao
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INTEGERS

Chapter 1

Integers

1.1 PROPERTIES OF ADDITION AND SUBTRACTION OF

INTEGERS
We have learnt about whole numbers and integers in Class VI. We have also learnt about

addition and subtraction of integers.

1.1.1 Closure under Addition

We have learnt that sum of two whole numbers is again a whole number. For example,
17 +24 =41 which is again a whole number. We know that, this property is known as the
closure property for addition of the whole numbers.

Let us see whether this property is true for integers or not.
Following are some pairs of integers. Observe the following table and complete it.

Statement Observation

@ 17+23=40 Result is an integer @ss;g:
@ (-10)+3=___ 72
@y (—75+18=__
() 19+(=25)=-6 Result is an integer
W) 27+ (=27=__
) (-200+0=___

(i) (=35 +(10)=__

What do you observe? Is the sum of two integers always an integer?

Did you find a pair of integers whose sum is not an integer?
Since addition of integers gives integers, we say integers are closed under addition.

In general, for any two integers a and b, a + b is an integer.




o)__lag n0a)en

1.1 a{;yg zéospege PoBedo ok aéegaéée):éo - & éc@&e»

S50 65 SEKAS Kgyc;;o@en I Malovsy) o“gyg Dogged HBod 36@&3&0. 0380 ?”.gyg
éogpé@ Yoo Hdam Eéegzﬁéoéo 009 Eree 36@&3&0.

1.1.1 Jodeid ‘éoé@é QSCS&O
Both Frrosre Fwdo ErTE a8 B’Qj"O's;OéSJ @ HBED IENHTN0. IS,
17 + 24 =41 16 Sroe a8 @Uséoéo. &3 650"2}0& Y.gyo;os"@?.g Koo éozﬁp)éé céééo 39}
@08 3 Benlo.

&8 éé&o ?’.gyg éogp?ge) DHEH0S® DazZe so&° iﬁJ"Uc;O.

SENELTD ?’.gyg Qdoggen & (Bod dforr exnow. 8ob o“)éééé) 58890508 LoB»
A Hr8 BoPod.

(235580 $88oden
G 17+23=40 HOBO 2.8 H°Y Hoayg 4
G) (-10)+3=__ 7
i) (—75)+18=_
@) 19+(=25)=-6 HOB0 2.8 FrY Soayg
V) 27+(=27)=__
V) (-20)+0=__

(i) (=35)+10)=__

HBH DY K50D0TE? Boh ?’.gyg Dogge InBo YR o“gyg K)oéﬁéa‘?

S&50 Kgyg éospeg S50 Kgyg éospese) 2385 S EoRPSKeTe?

Both F°g Sogge o Y 2603p§3. g Soggen D08 DB o FPBIADH
000 TN,

JBe0MP, & B Hr8 Soggen a 0w beoH a+bes éyg Sogg .

€0




I S INTEGERS

1.1.2 Closure under Subtraction

What happens when we subtract an integer from another integer? Can we say that their
difference is also an integer?

Observe the following table and complete it:
Statement Observation
@ 7-9=-2 Result is an integer
@ 17-2h=__
i) (—8)—(-14)=6 Resultis an integer
W) 2D--10=__
W 32-C1N=___
o) C18)-=18)=_
(i) (=29)-0=__

What do you observe? Is there any pair of integers whose difference is not an integer?
Can we say integers are closed under subtraction? Yes, we can see that integers are
closed under subtraction.

Thus, ifa and b are two integers then a— b is also an intger. Do the whole numbers
satisfy this property?

1.1.3 Commutative Property
We know that 3 + 5 =15+ 3 =8, that is, the whole numbers can be added in any order. In
other words, addition is commutative for whole numbers.
Can we say the same for integers also?
We have 5 +(—6)=-1and (- 6) +5=-1
So,5+(=6)=(—6)+5
Are the following equal?
O 8 +(=9and(-9)+(-8)
(i) (—23)+32and 32+ (-23)
@) (—45)+0and 0+ (—45)
Try this with five other pairs of integers. Do you find any pair of integers for which the

sums are different when the order is changed? Certainly not. We say that addition is
commultative for integers.
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In general, for any two integers a and b, we can say
atb=b+a

® We know that subtraction is not commutative for whole numbers. Is it commutative
for integers?
Consider the integers 5 and (—3).
Is 5 —(-3) the same as (—3) —5? No, because 5—(-3)=5+3=8,and (-3)-5
=-3-5=-8.
Take atleast five different pairs of integers and check this.

We conclude that subtraction is not commutative for integers.

1.1.4 Associative Property

Observe the following examples:
Consider the integers —3, —2 and —5.
Look at (-=5) + [(-3) + (-2)] and [(-5) + (-3)] + (-2).

In the first sum (—3) and (-2) are grouped together and in the second (-5) and (-3)
are grouped together. We will check whether we get different results.

(3)+(2) (=2) (H)+ ()
<—iO: +—t '_.SI —t+— (:)> <—I10:—I8: — (:)>
(=5)+[(=3)+(2)] [(=5) +(=3)]+(=2)
In both the cases, we get—10.
ie., (HB)HE)+H )= ) )]+ (3)

Similarly consider -3, 1 and —7.
(3)+[1+E7)]=-3+ =
[(3)+1]+(=7)==2+ =
Is(-3)+[1+(-7)] sameas [(-3) + 1] + (=7)?

Take five more such examples. You will not find any example for which the sums are
different. Addition is associative for integers.

In general for any integers a, b and ¢, we can say
at(b+c)y=(a+b)+c
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1.1.5 Additive Identity

INTEGERS

When we add zero to any whole number, we get the same whole number. Zero is an
additive identity for whole numbers. Is it an additive identity again for integers also?

Observe the following and fill in the blanks:

@) (-8)+0 =—38

@) (23)+0=__
V) 0+(59)=__
Gil) —61+  =—61

i) 0+(-8)=-8
(iv) 0+ (=37)=-37
) 0+ =43
(i) +0=

The above examples show that zero is an additive identity for integers.

You can verify it by adding zero to any other five integers.

In general, for any integer a

a+t0=a=0+a

1. Write a pair of integers whose sum gives

(a) anegative integer

(c) aninteger smaller than both the integers.
(e) aninteger greater than both the integers.

. Write a pair of integers whose difference gives
(a) anegative integer.

(c) aninteger smaller than both the integers.
(e) aninteger greater than both the integers.

ZE€ro

an integer smaller than only one of the integers.

Z€r0.
an integer greater than only one of the integers.

ExampPLE 1 Write down a pair of integers whose

(a) sumis—3

(c) differenceis?2

SoLuTiON (a) (-1)+(2)=-3
® 9-=4H=-5
© H-(9=2
d) (-10)+10=0

(b) differenceis —5
(d) sumisO

or (5)+2=-3
or (2)-3=-5
or 1—-(-1)=2
or 5+(-5)=0

Can you write more pairs in these examples?
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ExeErcise 1.1

1. Write down a pair of integers whose:
(a) sumis —7 (b) differenceis —10 (¢) sumisO
2. (a) Writea pairof negative integers whose difference gives 8.
(b) Write anegative integer and a positive integer whose sum is —5.
(c) Write anegative integer and a positive integer whose difference is —3.

3. Inaquiz, team A scored —40, 10, 0 and team B scored 10, 0,— 40 in three successive
rounds. Which team scored more? Can we say that we can add integers in
any order?

4. Fillin the blanks to make the following statements true:
D) D)+ E8)=(=8) + (cerreennne )

() —53 + oo =53
i) 17 + oo, =0
() [13+ (= 12)] + Corrrrreeen ) =13+ [(=12) + (-7)]

V) H+[15+B)]=[-4+15]+ o,

1.2 MULTIPLICATION OF INTEGERS

We can add and subtract integers. Let us now learn how to multiply integers.

1.2.1 Multiplication of a Positive and a Negative Integer

We know that multiplication of whole numbers is repeated addition. For example,
545+5=3x5=15

Can you represent addition of integers in the same way?
yourep g Y TrY THESE
15

We have from the following number line, (—5) + (-5) + (-5) =—

Find:
4 x (- 8),
< > 8 x (=2),
-20 15 -10 -5 0 3% (=7),
10 x (=1)
But we can also write using numberline.

(=5)+ () +(=5)=3x(5)
Therefore, 3x(=5)=-15
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Similarly (—4)+(-4)+(-4)+(-4)+(-=4)=5x(=4)=-20

N
v

20 -16 -12 -8 -4 0
And (3)+(3)+(3)+(3)= =
Also, N+ EED+ )= =

Let us see how to find the product of a positive integer and a negative integer without
using number line.

Letus find 3 x (=5) in a different way. First find 3 x 5 and then put minus sign (-)
before the product obtained. You get—15. That is we find — (3 x 5) to get—15.

Similarly, S5x(—4)=—(5x4)=-20.

Find in a similar way,
4x(-8)= = , 3x(=T7)= =
6x(=5)= = , 2% (=9)= =

Using this method we thus have,
RY & HESE 10 x (= 43) = (10 x 43) =— 430

Find:
i 6x(-19)
@) 12 x(-32)

Till now we multiplied integers as (positive integer) x (negative integer).
Let us now multiply them as (negative integer) x (positive integer).
We first find -3 x 5.

(i) 7 x(-22) : .
To find this, observe the following pattern:
We have, 3x5=15
2x5=10=15-5
I x5=5=10-5
0x5=0=5-5
So, -1 x5=0-5=-5
2x5=-5-5=-10
-3x5=-10-5=-15
We already have 3x(=5)=-15
So we get (-3)x5=-15=3 x(-5)

Using such patterns, we also get (-5) x4 =-20=35 x (-4)
Using patterns, find (—4) x 8, (-3) x 7,(=6) xSand (—2) x 9
Check whether, (—4) x8=4x(=8),(—=3)x7=3x(-7),(—6)x5=6x(=5)
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and (-2)x9=2x(=9)
Using this we get, (-33) x5=33 x (-5)=-165

We thus find that while multiplying a positive integer and a negative integer, we
multiply them as whole numbers and put a minus sign (—) before the product. We
thus get a negative integer.

il

. Findi (@ 15x(-16) (b) 21 x(=32)
© (42)x12 d) -55x15
2. Checkif (a) 25x(21)=(=25)x21 (b) (-23)x20=23 x (-20)

Write five more such examples.

In general, for any two positive integers a and b we can say
ax(=b)=Ca)xb=—(axb)

1.2.2 Multiplication of two Negative Integers

Can you find the product (-3) x (-2)?

Observe the following:
3 x4=-12
—3x3=-9=-12-(-3)
3x2=-6=-9-(-3)
3x1=-3=-6-(3)
3x0=0 =-3-(3)
3x-1=0-(-3)=0+3=3
3 x-2=3-(-3)=3+3=6

Do you see any pattern? Observe how the products change.

Based on this observation, complete the following:

-3 x-3= 3 x—-4=
Now observe these products and fill in the blanks:
—4x4=-16

—4x3=-12 =-16+4
—4x2= =_12+4



g Romgen I

SB35 (=2)x9=2x(—9) ol H8SrLo’.
& egedorr, (=33) x 5=33 x (-=5) =—165 & Po&Keo.

OOROY, a8 &5 @vg 50&)?5 DBaw a8 awes q‘ﬁjvg 260352\17 /‘ﬁsﬁoﬁr‘@@)dﬁ S0
T Grgrostevrr S6/EB0L) /bddro. bal ego dvodd awe D (=) oo
&3 Desorre a.E aves @vgr‘éoggﬁn &PocHeseo.

P& ool

1. &/dod:  (a) 15 x (~16) (b) 21 x(=32) ;
(c) (—42) x 12 d) -55x15 >

2. 5008, (1) 25 x (=21)=(=25)x21  (b) (=23)x 20 =23 x (-20) i&é
L

Berod S8 HiH GErseSteen TPONoa.

FREEIOTP, DRTI® BOK Kgyg Ddoggen a,b 0B,
ax(=b)y=(-a)yxb=—(axb)

1.2.2 3o awes Y Sogge heasedo

(-3) x(-2) 0P D EFPSKeT?

800 B HOEDo[o&:
3xd=—12
3x3=-9=-12-(-3)
3x2=-6=-9—(-3)
3x1=-3=-6-(-3)
3x0=0 =-3-(=3)
3x-1=0-(3)=0+3=3
3x-2=3-(3)=3+3=6

S ABT® 908D KoJoweTe? ©EPeD RGP SPBHTBP K0JoPod.

&3 H880S eprdorre, 806 B HFrBoS0a.

3 x-3= 3 x—-4=
P &8 $58805 egrdorre, 806 B ES) 1) SoHod:
-4 x4=-16

—4x3=-12 =-16+4
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—4x1=

—4x(-1)= (i) Starting from (—5) x 4, find (=5) x (- 6)
-4 x(=2)= (i) Starting from (—6) x 3, find (—6) x (-7)
~4x(-3)=

From these patterns we observe that,
(3)x(1)=3=3x1
(3)x(2)=6=3x2
(3)x(3)=9=3x3
and (—4)x(-1)=4=4x1
So, (4)x(2)=4x2 =
CHx(H=_ =
So observing these products we can say that the product of two negative integers is

a positive integer. We multiply the two negative integers as whole numbers and put
the positive sign before the product.

Thus, we have (-10) x (-12)=+120=120
Similarly (-15) x (= 6)=+90=90
In general, for any two positive integers @ and b,

(-a)x (-b)=axb

Find: (-31) x (-100), (-25) x (-72), (-83) x (-28)

Game 1

(i) Take a board marked from —104 to 104 as shown in the figure.

(i) Take a bag containing two blue and two red dice. Number of dots on the blue
dice indicate positive integers and number of dots on the red dice indicate negative

integers.
(ii)) Every player will place his/her counter at zero.
(iv) Each player will take out two dice at a time from the bag and throw them.

(v) After every throw, the player has to multiply the numbers marked on the dice.
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—4x(-3)= SWaiestelet

83 050080 208 K50 M KHVoTPK08E,
(3)x(=1)=3=3x1
(3)x(2)=6=3x2
(-3)x(3)=9=3x3

0w (—4) x (-1)=4=4x1

S0, (-4)x(2)=4x2 =
CHxH=___ =

&a 03330:63 500D, BokH awes q‘j'ag ﬂ‘ﬁoa;é'@ 020 a8 &3 q‘j'og/ ;60&5 @D Do

TeJ)esel). b0 TP Jrgrosten SOMBoD /b0, DA ©Ro ol (35 /DG
&ohero.

& o, (~10) x (=12) = + 120 = 120 9 Hd0 rotha~o.
a8 agore, (~15) x (-~ 6) =+ 90 =90

FRBEIOTT, DFT® VoKD o“gpg Ddoggen a, b o,
Ca)xChy=axh

BHd)ok0d (=31) x (=100), (=25) x (=72), (-83) x (-28) © Dend> EHFLOA:

eé 1

(i) $H0¢® 220D dore —104 oD 104 S5 HOoNS e’i‘géga‘» dxedod.

(i) BotH Jeoo HB Bok Y FAEen &) &8 oA BHsPod. Joo FAEPD
H¥o éosp?g 83 ?’.gyg 2603;)?3& 30D VAW B FAED HBeo 2608;)?3 220089
Kgyg éospézéa ISV APS oAl

(i) (& eerPed S EPoeb T G GoHEe.

(iv) (& estrrd amghi o0& 280 Bok FASen B FOF.

(V) DB E°GoDI (HBIB, wbrrd rITeR Hosay Somgedd HBord.
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104| 103 | 102 | 101 [ 100 | 99 98| 97 | 96 | 95| 94§
83| 84 | 85 | 86 | 87 | 88| 89| 90 | 91| 92 93"

™
o0
(\S]
o0
—
o0
S
~l
O
~l
oo
~
~
~
(o)}
~]
D
~
AN
~
(98}

72 N

4 61| 62 63 64 65 66 67 68 69 70 | 717
\ 60| 59 58 57 56 55 54 53 52 51| 50 N
39 | 40 41 42 43 44 45 46 47 48 | 49 /

)
(98]
(/0]
(O8]
~
(98]
(@)
(98]
()]
(98]
AN
I
(98]
(98]
(V)
(O8]
—_
(O8]
=
N9}
O

28
17 18 | 19 | 20 | 21 | 22 23| 24| 25| 26| 27

X
;5| -4 3] 2| -1 o 1| 2| 3] 4|5’
V6| -7 -8 -9 |-10|-11]| -12] 13| 14| -15|-16
27| 26| -25| 24 | 23 | 22| -21] 20| -19] -18]|-17¢

50| 51| =52 53 | —54 | =55| —s56| —57| —58| —59|—60
=71 =70] -69|-68 |67 |-66| —065| —64| —63| —62 —61)
72| =73 | =74 | =75 | =76 | =77| -78| -79| —80| —81| 82
—93 1 -92| -91|-90 | -89 | -88| —87| —86| —385| —&4 —83)
\ 94| —95{ —96[-97 |-98 | -99|—100| —101|—-102|-103| 104

(vi) Ifthe productis a positive integer then the player will move his counter towards
104; if the product is a negative integer then the player will move his counter
towards —104.

(vii) The player who reaches either -104 or 104 first is the winner.
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U3 37 [ 36|35 |34 ]33] 32 31| 30| 29 28

17 18 | 19 | 20 | 21 | 22 23| 24| 25| 26| 27

;5| -4 3] 2| -1 o 1] 2| 3] 4|5’
V6| 7| -8 9f-10] -1 —12] —13] —14] —15]-16,
27| 26| 25| 24 | 23 | 22| 21| 20| -19] —18]-17/
V28| 29| 30| -31[-32|-33| -34| 35| 36| —37[-38
49| —48| —47|—46 |—45 | 44| —43] —42| —41| —40[-39)
\_ 50| 51| —52[—53 | =54 | —55| —s6| —57| —s58| —59|-60
71| -70| —69|-68 |67 |-66| —65 —64| —63| —62|-61)
72| 73| —74| =75 | =76 | =77| -78| —79| —80| -81| 82
—93 | —92] —91|—-90 [-89 [-88] —87] —86| —85] —84|-83)
V04| —95| —96|-97 |—98 |—99|—100| —101[-102|-103]—104

(vi) 0382533 [l o“g)vg 003y, ©ONIYLD WL S 8oe8 104 JHSH 8HO0wd.
2,83 ©EO 2ED a@vg {0g) ONIYD eeorred E3 P05 —104 IHB BdOoTd.

(Vi) Boeser —104 Soe 104 H THBIF) werrd DES @PHEe.
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1.3 PROPERTIES OF MULTIPLICATION OF INTEGERS

1.3.1 Closure under Multiplication

1. Observe the following table and complete it:

Statement Inference

(-20) x (-5)=100 Product is an integer

(-=15) x 17 =-255 Product is an integer

(-30)x12=__
(15)=x(23)=__
1) =x(=13)=__
12%(-30)=__

What do you observe? Can you find a pair of integers whose product is not an integer?
No. This gives us an idea that the product of two integers is again an integer. So we can
say that integers are closed under multiplication.

In general,
a * b is an integer, for all integers a and b.

Find the product of five more pairs of integers and verify the above statement.

1.3.2 Commutativity of Multiplication

We know that multiplication is commutative for whole numbers. Can we say, multiplication
is also commutative for integers?

Observe the following table and complete it:

Statement 1 Statement 2 Inference
3% (—4)=-12 (—4)x3=-12 3% (—4)=(—4)x3
(30)x12=_ 12%(-30)=_
(—15) x (-10) =150 (=10) x (-15) =150
(35)x(-12)=__ | (-12)x(-35)=
C17)x0=__
= (1) (-15)=




1.3

1.3.1 Koo 2605995 éé&o

1.

a@yé Eéospse: feehr=ite] qSov&e:o

808 HBEH $68D0D, T F°G Bohod:

ESHRIS Foeodo
(=20) % (=5) = 100 5080 2.8 o8 Yo
(~15) x 17=-255 HOBo &8 Y Ddoay
(-30)x12=__

(15)% (23)=____
(1) (13)=___
12x(-30)=

R
AR — ™ e e - o 8O

& HM K0DoTHn? ©80 ogj°6 Dogyg 509 a8 095"6 Dogge 8 EP38085?
PS80, 38 Bot ogj°6 cOOSDéQ) cﬁné& 080 Lo 2.8 ogj°6 Logy 03 eSS 3006.

SRV 09506 Qdoggen, ?%5951’62533 (‘59)3;5 coozée)ééo @ Hdo Bo.)o)ézﬁ)a

Sl lelail

a 8k b e AFT° Bod ?’.g)vg Q0B a x b &ree ?’wg‘éoﬁag

H08°8 b 28 Kg)vg dogge 0353(‘\)& EP000 HHBas»

1.3.2 ez QRt00%h (?055055) SO

09500"0'5%1) Heaseds o)ééegoééé SO FABIOD 5B Bewdo

(oe‘ééoééé alop N @°é35°o‘5320 Sodo 5@35@5}%7
8ob HESH $868909, §rd FoHos:

(5880 1 (BSSK50 2 Forodo
3x(—4)=-12 —4)x3=-12 3x(—4)=(-4)x3
(-30)x12=__ 12x(=30)=__

(~15) x (~10) = 150

(-10) x (-15) =150

(HBH)xE1)=

(-12) x (-35) =

(-17)x 0 =

(1) x(=15)=

2 (DSBTPR) DB,

g éospege» L 5Pl
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What are your observations? The above examples suggest multiplication is
commutative for integers. Write five more such examples and verity.

In general, for any two integers a and b,

axb=bxa

1.3.3 Multiplication by Zero

We know that any whole number when multiplied by zero gives zero. Observe the following
products of negative integers and zero. These are obtained from the patterns done earlier.

(-3)x0=0
0x(-4)=0
_5x0=_
O0x(=6)=__

This shows that the product of a negative integer and zero is zero.

In general, for any integer a,
ax0=0xa=0

1.3.4 Multiplicative Identity

We know that 1 is the multiplicative identity for whole numbers.

Check that 1 is the multiplicative identity for integers as well. Observe the following
products of integers with 1.

(-3)x1=-3 1x5=5
(—4)x1= 1 x8=
1x(5)=__ 3x1=_
1 % (~6)= 7x1=

This shows that 1 is the multiplicative identity for integers also.
In general, for any integer a we have,

ax1l=1xa=a

What happens when we multiply any integer with—1? Complete the following:

(3)*x (D=3
3x(-1)=-3
6 Y= 0 is the additive identity whereas 1 is the

COxEh=_ multiplicative identity for integers. We get
Dx13=__ additive inverse of an integer a when we multiply
(1) x (25)= (-Dtoa ie ax(-1)=(-1)xa=-a
Bx-H=____

What do you observe?

Can we say —1 is amultiplicative identity of integers? No.



9H W H88Doz*H? 3 2 GRS cg)°6 Qoggen HeeseB0 & 3@5 DAKDH ((oéé?goééé)
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1.3.2 H& hesdo

NTatvg @D@o&?ﬁ)& mm&éﬁ HB0DIY D) Dot 3L Beo. 2n0es 09506 Qoggen
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(-3)x0=0
0x(—=4)=0
-5x0=__
0%(-6)=____
8D %08 2.8 ewes ?’.gjog Doz HBAsH T ©80 0% @0 BHHEY).
Ao, Vo o“gj"g Dogg a B,
ax0=0xa=0
1.3.4 Heesed E&rodo

Kyo;sos"e)é) 58 BE)Xr0I0o 17 @ HIBH Bend.

@"g Dogge Eree 1 1Heesed $&)5rodo ©HH0RIP HOLPEo’. 1 8° 808A@ED
o;)j"g dogge oa};@é) $S0QoBo&.

(-3)x1=-3 | x5=5
(—4)x 1= 1x8=
1 x(5)=__ 3x1=_
1 % (—6)= 7x1=

B H00& Kgyg Dogged Eree 1 Deses E&)ir0d0 @PB08 BN,
Jredesore, DB Brg Bogs a B,
axl=1xa=a
50 HFT F°Y Dogg —18° HBODILY DM e38rH&0B? 8ob TE Frg BaHod:

(=3)*(1)=3 T=E Boagetd Hodwd E8)5r0E0 0’ HBAM Heesed
3x(-1)=-3 ééQWOéO V. a3 g Soggd 1’ 3 HBoHed
(- 6) x (-1)= axoe TR HoBeD D50 PoBHE).

(_1)>< 13 = e, aX(—l) (—I)Xa——a

D) x(25=___
Bx(-H)=__
o DY Ko owS?
Kgyg éogpé@é) —1 tDeased B&)Srobo @ TIHHo)? Bg)o)éo.
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1.3.5 Associativity for Multiplication

Consider -3, -2 and 5.
Look at [(-3) x (-2)] x Sand (-3) x [(-2) x 5].
In the first case (—3) and (-2) are grouped together and in the second (-2) and 5 are
grouped together.
We see that [(-3) x (-2)] x 5=6x5=30
and (=3) x [(2) * 5] = (-3) x (-10) =30
So, we get the same answer in both the cases.
Thus,  [(-3) x (=2)] x5 =(=3) x [(-2) x 5]
Look at this and complete the products:
[(D>xEO)]x4=__  x4=
7 [(-6) x 4] =7 x =
Is[7*x(—6)] x4=T7x[(—6) x4]?
Does the grouping of integers affect the product of integers? No.

In general, for any three integers a, b and ¢

(axb)yxc=ax(bxc)

Take any five values for a, b and ¢ each and verify this property.

Thus, like whole numbers, the product of three integers does not depend upon
the grouping of integers and this is called the associative property for multiplication
of integers.

1.3.6 Distributive Property

We know
16 x (10 +2)=(16 x 10) + (16 x 2) [Distributivity of multiplication over addition]
Letus check if this is true for integers also.
Observe the following:
(@ (2)x(3+5)=-2x8=-16
and [(-2)x3]+[(-2)x5]=(-6)+(-10)=-16
So,  (2)*x(3+5)=[(2)*x3]+[(-2) x 5]
(b) (=4 x[(2)+7]=(4)*x5=-20
and [(—4) < (-2)]+[(-4)xT]= 8 +(-28) =-20
So,  (H*[2D)+7] =[4 > (2] +[4)*7]
©) ) *x[(2)+D]=(=8) x(3)=24
and [(=8) x(2)]+[-8) x(-1)]= 16 +8 =24
So, (=8 x[(2)+ (D] =[=8)x ()] +[(=8) x(-1)]



1.3.5 ezl J;EY Jegcio
PRVTa) Kgyg dogygen -3, -2 0805w 5.
[(=3) x (2)] * 5 &8c%w (=3) * [(-2) * 5].
SWlals) 60656?306‘5 (=3) 8w (—2) en ddoesseore 3@3}8&(3(;0)3. BoEHTAS® (—2)

0B 5 HhoreSeorne 30‘5}33(52039.

%50 [(-3) X (-2)] X 5=6x 5=30
£ (=3) % [(<2) x 5] = (=3) x (~10) = 30 & Swro. A\?

5098, Botd (oocﬁcfg)oés Eree 50 a8 DIPprdo SPothEro.

odre,  [(3) X (2)] %5 =(3) x [(2) x 5] PP
6D KR0Sl BB vepe 8 Sahol: /%E&
[(7) x (—6)]X4——X4—

}

)

7x[(-6) x 4] =7 x - 7l

[7%(—6)] x4=Tx[(—6) x 4] eotHT°? ~

o“gyg Doz desstenrr Foho Sod ©go SP0ST? So.
FGPEEIOTP, DFJ® 0705 P Dogyen a, b K085» ¢ 0,

(axb)yxc=ax(bxc)

a, b 5800 ¢ 0% AJT® 5 Denden &% & ST STetnvtatelod
NI, ?/.gyf’o'séosw 58, 3 q‘j'og 2603)?5@ @20 @3B b0 305)650@ SPEIED. BT
@vg ﬁoag@?_; 70695°8 0552385 rvg‘aiao @081,

1.3.6 i ms%o
16 x (10 +2) = (16 x 10) + (16 x 2) @ 3% Ben. [SoBedop Heased dgri
S evle)
28 Kg}vg dogge DHXCH0SE Erre Dz Hodo B é@iﬁsbcgo.
808 B H08D0B0E
(@ ((2)x(3+5)=-"2x8=-16
Sdow [(2) x 3]+ [(-2) x5]=(-6) + (-10)=-16
90, (2)x (B +5)=[(=2) 3] +[(=2) >3]
b) H*x[(2)+7]=(=4) x5=-20
B0 [(—4) X (2)] +[(—4) xT]= 8 +(-28) =20
590, X[ 7] =D * (D] + [ *xT]
©) =8 x[(2)+(D]=(-8)*x(-3)=24
08w [(—8) X (2)] +[(—8) x (-1)]= 16 +8 =24
590, (—8)x [(2)+ (D] =[(=8) x (2)] + [(=8) x (=1)]
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Can we say that the distributivity of multiplication over addition is true for integers
also? Yes.

In general, for any integers a, b and c,

ax(b+tc)y=axb+axc

Take atleast five different values for each of @, b and ¢ and verify the above Distributive
property.

TrY THESE

@) Is 10 x [(6+(=2)] = 10 x 6 + 10 x (=2)?
@ Is(=15) > [(=7) + (1] =(15) x (=7) + (=15) x (-1)?

Now consider the following:
Canwesay4 x (3—-8)=4x3-4x8?
Let us check:
4x(3-8)=4x(-5)=-20
4x3-4x8=12 -32=-20
So, 4x(3-8)=4x3-4x8.
Look at the following:
(D) *x[(=4) —(=0)]=(-5)*x2=-10
[(=3) *x (=] —[(-5) *(-6)] =20 -30=-10
So, (D) *x[(=4) = (=0)]=[(D)*x(=H] —[(=5) *(-06)]
Check this for (-9) x [ 10 —(=3)]and [(-9) x 10 ] —[ (-9) x (-3)]
You will find that these are also equal.
In general, for any three integers a, b and c,

ax(b-c)y=axb-axc

Take atleast five different values for each of a, b and c and verity this property.

TRrRY THESE

@) Is10x(6—(=2)]=10x 610 x (-2)?
@ Is (=15) x [(7) = (D] = (=15) x (=7) = (=15) x (-1)?
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ax(b+c)y=axb+axc
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@ 10x[(6+(=2)]=10x 6+ 10 x (-2) e&o0we?
@ (15 x [+ ED]=E15) < () + (F15) x (1) em&one?

B 8ob A KooBod:
4x(3-8)=4x3—-4x8ed IH)dT)?
D0P5eo:
4x(3-8)=4x(-5)=-20
4x3-4x8=12 -32=-20
=90, 4x(3-8)=4x3-4x8.
& 808 &Y Srol:
(5)x[(=4) = (-0)]=(-5)=x2=-10
[(5) x (=] —[(-5) *(-6)] =20 —=30=-10
90, (D) x[(=4) = (=0]=[-5)*x (=] —[(-5)*x(-06)]
(-9)x[10 —(-3)] 805w [(—9) x 10 ] —[ (—9) x (-3)] & 2 DFore $0EeEo.
89 S5 HETSHY o ERPotrd.
FREEIOMT, IFI® 000K g Soggen a, b K835 ¢ 0%,
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@ (15 x[(7) = (D] = (=15) x (=7) = (=15) x (-1) eH&ow>?
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ExXERCISE 1.2

1. Find each of'the following products:

@ 3x(1) (b) (=1)x225

© (21)x(=30) (d (316)x(-1)

© (15)x0x(-18) ()  (=12) > (=11) x(10)
@ 9x(3)x(=6) () 18)x(=5) x (=4

@ D> (E2)x(3)x4 () (B)x(6)x(=2) x (-1
2. Verify the following:

(@ 18x[7+(3)]=[18x7]+[18 x(-3)]

(b) 2D *[H+E0)]=[21) x (=] +[(2]) x (- 6)]

3. (i) Forany integer a, whatis (—1) x a equal to?

(i) Determine the integer whose product with (—1) is
(a) 22 (b) 37 () 0

4. Starting from (—1) x 5, write various products showing some pattern to show

) x(-1)=1.

1.4 DivisiIoN OF INTEGERS
We know that division is the inverse operation of multiplication. Let us see an example for
whole numbers.

Since 3 x5=15

So 15+5=3and15+3=5

Similarly, 4 x3=12gives 12+4=3and 12+3=4

We can say for each multiplication statement of whole numbers there are two division
statements.

Can you write multiplication statement and its corresponding divison statements for
integers?
® Observe the following and complete it.

Multiplication Statement Corresponding Division Statements
2x(=6)=(-12) -12)=(=6)=2 . (-12)=2=(-6)
(—4) x 5=(=20) (-20)=5=(-4) , (200 (=4)=5
(-8) % (-9) =72 eEL T SR
Gxen=__ | — 7T —

8)xd=__ ’

5x(=9=__ ’

(10) < (=5) = ’




ogrgdo 1. 2
1. 80b o8& vareod SHidod: ]
(@ 3x(1 (b) (1) x225
(©) (=21 x(=30) (d (316)x(-1)
() (=15)x0x(-18) ()  (=12) x (=11) x(10)
@ 9x(3)x(-6) () (18)x(=5) x (=4
O D) x(2)x(3) x4 () (3)x(=6) x (=2) x (1)

2. 808 A 365 eEok:
(a 18x[7+(-3)]=]18
®) 2D x[=H+(-06)]

* 7]+ [18 < (=3)]
=[E2D x D]+ (2D < (- 6)]

3. (@) o3 I8 Doy a @ond, (—1) X a Hensd 38 B&eB80?
(i) (~1)&° heBosr 8ob B ©gorT %) Y Doggedd SDPKod.

(a) —22

4. (-1) x 5 & @FB0od, (-1) x (1) = 1 SHPen I8 36 oa};@éﬁ 088

TON0&.

1.4 ?’.gyg ‘éospse: RSB0

g E0 I8 Heesedo B, DS HBBH @ HHHH Bewd. Hdo Kg)vc'esos‘w

STR50E® T Sraro.
s 3% 5=15
5P, 15+5=356cm 1
oadFore, 4 x 3 =12 5053,

Kg)vc'e;osvea (8 DHeased 5757508 BotDH gTKEHE arEgen 60Eradd) HHJo B,
@g éosp?ge)é) fastricite) TSR T, or08 K020H0DJ gPRIRSES TG0 St TeadiieTe?

(b) 37 © 0

5+3=5
12+4=3%0cw 12+ 3 =4

Ieases PR D008 S sy

2% (-6)=(-12) (12)+6)=2 . (-12)2=(-6)
(—4) % 5 =(-20) (20+5=(4) . (20+4H=5
(-8) % (-9) =72 SR ST T
Bxen=__ | — T —

8)x4=_ ’

S5x(=9=__ ’

(-10) < (-5) = ’




30 | INTEGERS

From the above we observe that :
(-12) +2=(-6)

Find:

o ge
32+ 4= (- —75)= 5 d) (-32)+2
RO (© (75) (d) (-32)

We observe that when we divide a negative integer by a positive integer, we divide
them as whole numbers and then put a minus sign (—) before the quotient.

® We also observe that: Can we say that
72+ (-8)=—9 and 50+ (-10)=-5 (—48) = 8=48+ (-8)?
72 + (-9)=—8 50 = (-5)=-10 Let us check. We know that
(—48)+8=-6

So we can say that when we divide a positive integer by a negative
integer, we first divide them as whole numbers and then put a minus
sign (—) before the quotient.

and 48 +(~8)=-6
So (~48) + 8 =48 = (— 8)

L Check this for
In general, for any two positive integers a and b () 90+ (—45)and (90) 45
a+ (b)=(-a)+ b where b # 0 (i) (-136)~4and 136~ (—4)

Find: (a) 125+ (-25) (b)80+(-5) (c)64~+(-16)
® [Lastly, we observe that
(-12) = (=6)=2:(-20) + (-4)=5:(-32) = (-8)=4;(-45) = (-9)=5
So, we can say that when we divide a negative integer by a negative integer, we first

divide them as whole numbers and then put a positive sign (+).
In general, for any two positive integers a and b

(—a)+~ (-b)=a+ b where b # 0

Find: (a) (=36) = (-=4)  (b) (=201) = (=3)  (c) (=325) = (-13) %

1.5 PROPERTIES OF DIVISION OF INTEGERS -

Observe the following table and complete it: M
What do you observe? We observe that integers are not closed under division. '

Statement Inference Statement Inference

-8 +(+-4)=2 Result is an integer (—8)+3=

o wl|d

—4
4+ (8= 3 Result is not an integer| 3 - (- 8)=

-8
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2% HEK) B $08 0 HB KHV0SHE : D& okod
(-12)+2=(-6) 808 TBD EHFE0B:
(-20) = 5=(—4) (@) (-100)+=5  (b) (-81)+9
(32)+4=(-8) © (75+5 () (32)+2
(-45)+5=(-9)
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a+ (=b)=(-a)+ b S5 b #0 (i) (~136) + 4 508050 136+ (—4)

(B ool

Denden E1FIod: (a) 125+ (-25) (b)80+(-5) (c) 64+ (-16)
® DG, Hdo DB K5dJo:
(-12) = (=6)=2;(-20) ~ (-4 =5;(32) ~ (-8 =4;(-45) ~ (-9)=5
52, 2.8 20 o“g)vg Doy 2.8 enoes o“gyg éospéés TPA0DIHE, B Kgyo;sos"en
e grAod), SINS griHoo ot G5 18 (+) L somed.
FREEOMP, DFT° BoKd g Soggen a HBAs b

(—a)~ (-b)=a=+ b adE b#0

Wy

Denden EFPSod: (a) (-36) ~ (—4) (b) (-201) ~ (-3) (c) (-325) + (-13)

1.5 ‘f.yg Qogge gPHSEs cﬁcfgen

808 HBED K50 T FrQ Bohod:
% DD K50QoB? griSES0 CSQ% DoYS ST FPBOBI odo KHAJ0.

SRS Forodo SRS Foeodo
&) +(-4)=2 DOB0 &8 Y Ddoay (—8)+3= %8
Ly % o oK 3
~4)+(-98) 3 $HOE0 .8 ogjog Qogg S| 3 - (- 8)= 3
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Justify it by taking five more examples of your own.

® We know that division is not commutative for whole numbers. Let us check it for
integers also.

You can see from the table that (— 8) + (—4) # (- 4) ~ (- 8).
Is (—9) + 3 the same as 3 + (- 9)?

Is (—30) = (— 6) the same as (— 6) + (— 30)?

Can we say that division is commutative for integers? No.
You can verify it by taking five more pairs of integers.

® Like whole numbers, any integer divided by zero is meaningless and zero divided by
an integer other than zero is equal to zero i.e., for any integer a, a -+ 0 is not defined
but 0 +a=0 fora #0.

® When we divide a whole number by 1 it gives the same whole number. Let us check
whether it is true for negative integers also.

Observe the following :
=8 +1=(-98) 1) +1=-11 (-13)+1=-13
(25)+1=__ (SB37H)+1=__ (-48)+~1=__

This shows that negative integer divided by 1 gives the same negative integer.
So, any integer divided by 1 gives the same integer.

In general, for any integer a,
a+1=a

® What happens when we divide any integer by (—1)? Complete the following table

-8 +(-1)=8 11+(-1)=-11 13+(-)=___
(25+CD=___ (SBN-CED=_ —48=-D=___
What do you observe?

We can say that if any integer is divided by (-1) it does not give the same integer.

~>
) ® Canwesay[(—16)+4]+ (=2) isthe same as (—16) +~ [4 + (-2)]?
We know that [(16) 4]+ (2)=(—4)+(-2)=2

3
Tl

Is () 1+a=1? So [(-16) = 4]+ (-2) # (-16) = [4 ~ (-2)]
(i) a+(-1)=—a? forany integer a. Can you say that division is associative for integers? No.

Take different values of @ and check.  Verify it by taking five more examples of your own.
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ExAMPLE 2 Inatest(+5) marks are given for every correct answer and (—2) marks
are given for every incorrect answer. (i) Radhika answered all the questions
and scored 30 marks though she got 10 correct answers. (ii) Jay also
answered all the questions and scored (—12) marks though he got 4
correct answers. How many incorrect answers had they attempted?

SoLuTIiON

(1) Marks given for one correct answer =5
So, marks given for 10 correct answers =5 x 10 =50
Radhika’s score =30
Marks obtained for incorrect answers =30 — 50 =—20
Marks given for one incorrect answer = (—2)
Therefore, number of incorrect answers = (—20) + (-2) =10
(i) Marks given for 4 correct answers =5 x 4 =20
Jay’s score =—12
Marks obtained for incorrect answers =—12 —20 =—32
Marks given for one incorrect answer = (—2)
Therefore number of incorrect answers = (—32) + (-2) =16

ExamMPLE 3 A shopkeeper earns a profit of ¥ 1 by selling one pen and incurs a loss

of 40 paise per pencil while selling pencils of her old stock.

(1) Inaparticular month she incurs aloss of% 5. In this period, she sold 45 pens. How
many pencils did she sell in this period?

(i) Inthe next month she earns neither profit nor loss. If she sold 70 pens, how many
pencils did she sell?
SoLuTION
(1) Profitearned by selling one pen =% 1
Profit earned by selling 45 pens =% 45, which we denote by +3 45
Total loss given = ¥ 5, which we denote by —% 5

Profit earned + Loss incurred = Total loss

Therefore, Loss incurred = Total Loss — Profit earned
=% (—5-45)=% (-50) =-5000 paise

Loss incurred by selling one pencil = 40 paise which we write as —40 paise

So, number of pencils sold = (-=5000) + (—40) =125

INTEGERS
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(i) Inthe next month there is neither profit nor loss.

So, Profit earned + Loss incurred =0
1.e., Profit earned = — Loss incurred.
Now, profit earned by selling 70 pens =% 70

Hence, loss incurred by selling pencils = ¥ 70 which we indicate by —

%70 or — 7,000 paise.

Total number of pencils sold = (-7000) + (—40) = 175 pencils.

ExERrcIise 1.3

. Evaluate each of the following:

(@ (30)+10 (b) 50+ (=5) © (36)=(-9)

d =49+49) (@ B3=[2)+1] ) 0+(-12)

(@ FHBH=[E30)+ (=)

) [(B6)=12]=3 @) [(6)*+3)]+[(-2)+1]

. Verifythata = (b+c)#(a+b)+ (a=c) for each of the following values of a, b and c.

(@ a=12,b=—4,c=2 (b) a=(-10),b=1,c=1
. Fillinthe blanks:

(a 369+~ =369 by 75+ =-1

() (2000 =1 d -87+_ =87

e = +=1=-87 ®  +48=-1

@ 20-_  =-2 b  =H=-3

. Write five pairs of integers (a, b) such that a + b = —3. One such pair is (6, —2)
because 6 + (-2) = (-3).
. The temperature at 12 noon was 10°C above zero. If it decreases at the rate of 2°C

per hour until midnight, at what time would the temperature be §°C below zero?
What would be the temperature at mid-night?

. In a class test (+ 3) marks are given for every correct answer and (—2) marks
are given for every incorrect answer and no marks for not attempting any
question. (i) Radhika scored 20 marks. If she has got 12 correct answers, how
many questions has she attempted incorrectly? (ii) Mohini scores —5 marks in this
test, though she has got 7 correct answers. How many questions has she
attempted incorrectly?

. Anelevator descends into a mine shaft at the rate of 6 m/min. If the descent starts
from 10 m above the ground level, how long will it take to reach —350 m.
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5095, HoFHONI erdio + BOAD dgo = 0
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B, 70 DInen edyto toe ergo =% 70

©0HdY, YL vyto I BOAS ;cho = 270 839 Ho$0 —T 70 Soe — 7,000
2000 Toe SedT0.

DBo0oNIS Ingo dYE Sogyg = (=7000) + (—40) =175 QK.
@e,)‘géo 1. 3
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(@ (30)+10 (b) 50+(=5) (©) (36)+(9)
d 4949 (9 13+[(2)+1] ) 0+(-12)
(@ FHBH=[E30)+ (=)
) [(36)=12]=3 () [6)+3)]+[(=2)+1]
2. 80& a, b 85w ¢ dended a+ (b+c)#(a+b)+(a+c)d J83rEo’.

(@ a=12,b=—4,c=2 (b)y a=(10),b=1,c=1
3. geden $rBOBO&:

(a 369~ =369 b 75+ =1

() (2000 =1 d -87+_ =87

e = +=1=-87 ®  +48=-1

@ 20+ =2 0 =@=-3

4. a+b= 3 oty 5 JrY doago aden (a, b) Trabol. (&wesrdes: (6, —2)
DotHBod 6+ (-2) = (-3).
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WHAT HAVE WE DIScUsSeED?

1. We now study the properties satisfied by addition and subtraction.

@)

(b)

©

(d)

Integers are closed for addition and subtraction both. That is, a + b and
a— b are again integers, where a and b are any integers.

Addition is commutative for integers, i.e., a + b = b + a for all integers
aand b.

Addition is associative for integers, i.e., (a + b) + c=a+ (b + ¢) for all integers
a, b and c.

Integer 0O is the identity under addition. Thatis,a+0=0+a=a for every

integer a.

2. We studied, how integers could be multiplied, and found that product of a positive

and a negative integer is a negative integer, whereas the product of two negative

integers is a positive integer. For example,—2 x 7=—14 and -3 x — 8 =24.

3. Product of even number of negative integers is positive, whereas the product of odd

number of negative integers is negative.

4. Integers show some properties under multiplication.

@

(b)

©

(d)

Integers are closed under multiplication. That s, a x b is an integer for any two
integers a and b.

Multiplication is commutative for integers. That is, a x b= b x a for any integers
a and b.

The integer 1 is the identity under multiplication, i.e., 1 X a=a x 1 =a for any
integer a.

Multiplication is associative for integers, i.e., (a X b) x ¢ =a x (b x ¢) for any

three integers a, b and c.

5. Under addition and multiplication, integers show a property called distributive

property. Thatis, a X (b+c¢)=a x b+ a x c for any three integers a, b and c.

6. The properties of commutativity, associativity under addition and multiplication, and

the distributive property help us to make our calculations easier.

7. We also learnt how to divide integers. We found that,

(@)

(b)

When a positive integer is divided by a negative integer, the quotient obtained is
negative and vice-versa.

Division of a negative integer by another negative integer gives positive as quotient.

8. Forany integer a, we have

(@)

a+ 01is not defined (b)y a+1=a
B

INTEGERS
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Fractions and
Decimals

Qd
C
©
i)
o
©
c
O

2.1 MUuULTIPLICATION OF FRACTIONS

You know how to find the area of a rectangle. It is equal to length x breadth. If the length
and breadth of a rectangle are 7 cm and 4 cm respectively, then what will be its area? Its
area would be 7 x 4 =28 cm”.

1
What will be the area of the rectangle if its length and breadth are 7 5 om and

1 1 1 15 7

3_ . ? . . . 7_ 3_ — _ 2 -
5 cm respectively? You will say it will be 5 X9y =, Xy m . The numbers >

and - are fractions. To calculate the area of the given rectangle, we need to know how to

2

multiply fractions. We shall learn that now.
2.1.1 Multiplication of a Fraction by a Whole Number
~ - - . . 1
C[ N7 D Observe the pictures at the left (Fig 2.1). Each shaded part is 7
\ /
] B | ,  part ofacircle. How much will the two shaded parts represent together?
St Soo L7 1 1 1
R ~L- They will represent — +— = ZXZ .

4 4
Fig 2.1
. Combining the two shaded parts, we get Fig 2.2 . What part of a circle does the

2
shaded part in Fig 2.2 represent? It represents 2 part of a circle .

Fig 2.2
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The shaded portions in Fig 2.1 taken together are the same as the shaded portion in

Fig2.2 1e., we get Fig2.3.

AN AN

T 1 T
\ / \ v/ \ /
\\I// \\I// \\I//
Fig 2.3
1 2
or ZXZ =7
Can you now tell what this picture will represent? (Fig 2.4)
1 r— T
| o
e B --- -
A | |
L—— | L1 1 L— L—
Fig 2.4
And this? (Fig 2.5)
1 I_T_I_'I I_T_I_'I 1
D - FEA
I ' =
ettt s s
I e 1 | _ |
Fig 2.5

Let us now find SX% .

1 1 1 1 3
We have SXE = §+E+E=E
We also have 1+1+1:w':ﬁ':§
2 2 2 2 2 2
So 3x1:ﬁ:§
2 2 2
Similarly 2,525,
3 3
Canyou tell 3X$ =9 4xg=?

122
The fractions that we considered till now, i.e., 537 and ¢ Were proper fractions.
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122 3
=5)8 S5 BOrBoDS Pgen, OFT 7.7 WO - (Ehhuyen

1 1.1 1 3
IX— = —+—+—=—
2 2 2 2 2
1,1 1_1+41+1_3x1_3
—_t—t—==— = =
2 2 2 2 2 2
3x1_ﬁ_§
2 2 2
gx5:2><5:?
3 3
2 3

IX—= =9 4x—-="7
7 5
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For improper fractions also we have,

5 2x5 10
2X— = = —
3 3 3
8 7
3x= =9 4x—- =9
Try, 7 =7 5

Thus, to multiply a whole number with a proper or an improper fraction, we
multiply the whole number with the numerator of the fraction, keeping the
denominator same.

2 9 1 13
1. Find: (a) 7"3 (b) 7><6 (c) 3x§ (d) EXG

Ifthe product is an improper fraction express it as a mixed fraction.

’ ] . 2 4
2. Represent pictorially : 2% E = E

1o multiply a mixed fraction to a whole number, first convert the
RY 1HESE mixed fraction to an improper fraction and then multiply.
=
Find: (i) 5% 25 ax22 — 32 3 _gl
7 Therefore, 7 7 7 7
. 14
(it) 1§x © Similarly, 2% 4% = 2><2—52 =9

é Wg ?:\ Fraction as an operator ‘of’
[

Observe these figures (Fig 2.6)

The two squares are exactly similar.

1
Each shaded portion represents - of 1.

2
. ) 1
So, both the shaded portions together will represent 5 of 2.
. 1
Combine the 2 shaded 5 parts. It represents 1. \ /

1 1
So, we say 5 of 21s 1. We can also get it as 5 2=1.

1 1
Thus, E of2= E x2=1 Fig 2.6
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5 2x5
2X— = = —
3 3 3 BOA &I0.
8 7
¥ IX— =9 4x— =9
(Db@osol, 7 = 5

28 Frorosodd (55D T @G5D PYoS® IDBom8 Fow) werll sod IrroseR)
o508 b8,

(Bh&yosod

2 9 1 13
—x3 —X6 3x= — X6
@ = ® > @35 @
283 080 GBS DHFB T WlE HHore Bk,
£ A A 2)( 2 = 4
S8 Eredos® (HE5)080s | 5 5
a8 D DonQ) Forood® Mokl Soothm s
(Bh&yosod D) @B JF)orr sr0) @) DB,
3 5 _ 19 5 _1
ééﬁe?,o&: (1) 5x 27 ‘3°23§, 3% 27 =3X7 = 7 = 87
4 2 22
ii) 1=x6 2X4— = 2x— =9
(i) 9 St lnfela 5 5 /

é% S & (HBcdhre Ao
M & Hered KHQoKod (Heo 2.6)
| Dot S8R pd)Sore K8 Ssmaren.

1
D& DS (58 grro 1 & >

1
S8, 2 DS Bod grrees 8% 2 &° 5™ Qoo Jecm.

1
=S, o, — 5 Qe e
Q& 3 Botd > erred Sodr o 1 Jredow. EPS}KQER_BU?’

1 1
sod, 26° — 008 1 ©d woiro. éﬁ)& — x2=1r S
© 2 2

SRS

1 1
é%fDCﬁOTP,Z@sE:E x2=1 S0 2.6



[ a8 | FRACTIONS AND DECIMALS

Also, look at these similar squares (Fig 2.7).

1
Each shaded portion represents > of 1.

1
So, the three shaded portions represent 5 of 3. \ /

Combine the 3 shaded parts.

1 3

It represents IE Le, 5.

Fig 2.7

S L f31 3 L 3 3
— — — X [E—
0,50 152.Also, > 5
Th L f3 L 3 3
- = — X = —

us, 5 0 > >

So we see that ‘of” represents multiplication.

Farida has 20 marbles. Reshma has %th of the number of marbles what .

Farida has. How many marbles Reshma has? As, ‘of ” indicates multiplication,

1
so, Reshma has 5 x 20 =4 marbles.

Similarl h 1 f161 1le_E_S
imilarly, we have S of 16is - =5 =

TrY THESE

1 1 2
Can you tell, what is (i) 5 of 107, (ii) 1 of 167, (iii) 5 of 25?

1
ExamMpLE 1 Ina class of 40 students S of the total number of studetns like to study

2
English, — ofthe total number like to study Mathematics and the remaining

students like to study Science.
(1) How many students like to study English?
(1) How many students like to study Mathematics?
(1)) What fraction of the total number of students like to study Science?

SOoLUTION Total number of students in the class =40.

1
(1) Ofthese 5 of the total number of students like to study English.
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[S)a) 15 ©o8 Eéa Joedol.

1 1 8’3&302.7
3 3
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%x 20 =4 7%9en BOA Sotnod.
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1 1 16
2BQBore, 16 & = = §X16 =

2 2
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1 1 2
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1
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FRACTIONS AND DECIMALS

1 1
Thus, the number of students who like to study English = s of 40= gx 40 =3,

() Tryyourself.

(1) The number of students who like English and Mathematics = 8 + 16 =24. Thus, the
number of students who like Science =40 -24 =16.

Thus, the required fractionis — 16

ExERrRcISE 2.1

1. Which of the drawings (a) to (d) show :

0 2% @) 2% i) 3 W 37

o T
1
“: ] By
- - “hiTs
© :__L_] [_1__::_ (d VAV,

2. Some pictures (a) to (c) are given below. Tell which of them show:

1 3 1 2 3 .1
@) SXE_E (ii) 2><——— (i) 3><—_2—

BO-B %%%ﬁﬁ@

L

©

3. Multiply and reduce to lowest form and convert into a mixed fraction:

G) 7><g (ii) 4><% (i) 2x$ (@) 5x§ )

. b .. 4 4 ) 1 3
—X%6 11x— 20x— 13x = 15x—
(vi) > (vi) 11x ; (viit) = (ix) 3 ) =
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-

1
sod [0AR SESA8 agéé Do domg = 40 & = ==x40=38

ol
(&)

(i) Rrogore (Hab&oSol .

(i) 20AR HBAW KBS0 SEIAS BHIT Do Bogg =8 + 16 = 24. =S 28
SBS5Q8 ao“m'é e Sogy = 40 24 = 16

s=aa§ ISENSEIN] é’,):é&o 16

ogrsdo 1.2

1. 808 Jered® (a) Hod (d) 8% O Ham) Iredkos.

1 1 2 1
Q) 2z @) 2x5 (i) 33 ) 3%

DE ol

__l |__ '-_-r__l \\ //
L \
_ - L_ = =<
4 r I
(C) 1 | 11 | 1! (d) N / \\ /
__L_JdbL_a__1" > X

— N——

2. Q) Déren (a) 0ok (€) 38D adereon. TES* DB O HIR) BrHFos® Dok
1 3 1 2 3
1 IxX==— 2)(— =— 3x—
0 xg=¢ @ i) 3x,=

®@®L@%6ﬂﬁ§

©
3. 0B T8 hBoiol $HBAH WIGERHoE® Tubol. B FED HHOE"S S8,

@ 7><§ (it) 4><% (iii) 2><$ (iv) 5x§ V) §x4

. b .. 4 4 ) 1 3
—X6 11x— 20x— 13x = 15x—
(vi) > (vi) 11x ; (viit) = (ix) 3 ) =



FRACTIONS AND DECIMALS

4. Shade: () % ofthe circlesinbox (a) (i) % of'the triangles in box (b)
(111) g of'the squares in box (¢).
ONONGO) A A A oo
009 A A A noooo
ONONG®
000 AAA oOoooo
@ (b) (©

. Find:

. Multiply and express as a mixed fraction :

(a) %of (i) 24 (i) 46  (b) %of G 18 (i) 27

(c) %of () 16 (i) 36 () gof G 20 (i) 35

1 3 1
() 3><5€ (b) 5><6Z (c) 7><2Z
1 1 2
(d) 4><6§ (e) SZXG ® 3§><8
Find: (a) 1 f (1) 2§ (i) 4Z (b) S f @) 3E (i1) 9E
. mnda: (a E [6) 1 4 9 3 (0) 6 3

. Vidya and Pratap went for a picnic. Their mother gave them a water bottle that

2
contained 5 litres of water. Vidya consumed 5 of the water. Pratap consumed the

remaining water.
(1 How much water did Vidya drink?

(1) What fraction of the total quantity of water did Pratap drink?

2.1.2 Multiplication of a Fraction by a Fraction

Farida had a 9 cm long strip of ribbon. She cut this strip into four equal parts. How did she
do it? She folded the strip twice. What fraction of the total length will each part represent?

9
Each part will be — of'the strip. She took one part and divided it in two equal parts by

4
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4. DE Do : (i) Deo (a) 8N aés)ge)és % Sero (i) o (b) (@Herest

2 3
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3
ONONG, A A A OOoood
8 8 8 AAA oDoooog
00O A LA ooooo
(@) (b) (©
5 é?éage&o&
(a) (i) 24 (i) 46 & % (b) (i) 18 (i) 27@82
: .. 3 : .. 4
(c) (i) 16 (i) 36 &* 2 (d) (i) 20 (i) 35 & 5
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1 1 2
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7. 808508 (a) (i) 2% (ii) 43 @@8% (b) (i) 32 (ii) 9% wsg

8. 2, (DTD HZF B Jgeth. 08 TY) 89 5 Deh Ay Ko &S a)od. I
2
i)@ésg S grfo 808 , ADID (Hed aemed.
(1) Dy Do D% ehod ?

(i) Swdo JYS® (DS oS grro Jos ?

2.1.2 Y S8k Qzé&oés fgCh-Totntate)
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FRACTIONS AND DECIMALS

9
folding the part once. What will one of the pieces represent? It will represent 5 of 20
1 9
= x =
2 4

Let us now see how to find the product of two fractions like % x % .

To do this we first learn to find the products like % x % .

1
(a) Howdo we find 3 of'a whole? We divide the whole in three equal parts. Each of

1
Fig 2.8 the three parts represents 3 of'the whole. Take one part of these three parts, and

shade it as shown in Fig 2.8.

N

1 1
(b) How will you find 5 of'this shaded part? Divide this one-third (5 ) shaded part into

1 1 1 1
w =

two equal parts. Each of these two parts represents 5 of 3 e, 5°3 (Fig2.9).
Fig 2.9 1 1
Take out 1 part of these two and name it ‘A’. ‘A’ represents 5 3

1
(c) What fraction s ‘A’ of the whole? For this, divide each of the remaining 3 parts also

in two equal parts. How many such equal parts do you have now?
There are six such equal parts. ‘A’ is one of these parts.

So, ‘A’i 1 f'the whole. Th L1 1
= - = - =
0,"Alis 0 the whole. Thus, 5“3 6

1
How did we decide that ‘A’ was E of the whole? The whole was dividedin6=2 x 3

parts and 1 =1 x 1 part was taken out of'it.

Thus Sxz=%=

’ 23 6 2x3
11 1
or 2 "3 2x
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FRACTIONS AND DECIMALS

11
The value of — x = can be found in a similar way. Divide the whole into two equal

3 2
parts and then divide one of these parts in three equal parts. Take one of these parts. This
will represent 1 x 1 ie 1
€. s
Thereft 1 1.1 1d di d earli
ol e
erefore 35 T axp 2sdiscussed earlier.
. 1111 1
enee 2 3 3 2 6
Find =x= and = x 2; = = and =x = and check whether you get
ind 5 x7 and 7 x =5 5 = and £ o and check whether you ge
11 1 1 1 1 1 1
—X— =— X —! —X —=—X —
34 4 32 5 5 2
| TeyTwpse
Fill in these boxes:
1 1 1x1 .1 1
— x — = = =% = = = )
0 2777 2x7 ™ 57 &
11 11 N
— X — = — — X — = =
(i) = x5 ) 7 x5

1
ExAMPLE 2 Sushant reads 3 part of a book in 1 hour. How much part of the book

will he read in 2% hours?

1
SOLUTION  The part of the book read by Sushant in 1 hour = 3
R | 1 1
So, the part of the book read by him in 25 hours=2§><§
11 ma n
5 3 5x3 15
L find > We k h >_ 1 5
—X= — = —x
etus now find = <= Weknow that 2 = 3
g 1 5 1 1 5 1 5 5
—X —= —x —x §=— O0=—
273 2 3 6 6
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FRACTIONS AND DECIMALS

5 1x5 1 5 1x5 5

Also,g= 2xg.Thus,EX 37 2x3 &

This is also shown by the figures drawn below. Each of these five equal shapes
(Fig 2.10) are parts of five similar circles. Take one such shape. To obtain this shape
we first divide a circle in three equal parts. Further divide each of these three parts in
two equal parts. One part out of'it is the shape we considered. What will it represent?

1

' 1 1
It will represent 5376 The total of such parts would be 5 x 6 &

2 7 2 7 2x7 14
We can thus find 3>< 5 as§ X g = 3x5 —E.

Product of Numerators
Product of Denominators

So, we find that we multiply two fractions as

Value of the Products

TrRY THESE You have seen that the product of two whole numbers is bigger than each of
the two whole numbers. For example, 3 x4=12and 12>4, 12> 3. What

3 2  happens to the value of the product when we multiply two fractions?
4 . 3" Letusfirst consider the product of two proper fractions.
We have,

Exﬂ_i £<E£<— Product is less th h of the fracti

3515 155315 5 roduct is less than each of the fractions

1.2

— X — =

5 7 ’

3_oO 21

—X— = — | o e

5 8 40 ’

2_4 8

— X — = — | o e

o 9 45 ’
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You will find that when two proper fractions are multiplied, the product is less
than each of the fractions. Or, we say the value of the product of two proper fractions
is smaller than each of the two fractions.

Check this by constructing five more examples.
Let us now multiply two improper fractions.

ZX§—§ §>Z§>E Product i h h of the fracti
3276 6 36 2 roduct 1s greater than each ot the fractions
S g2

53 15 | T A
9,7_63

2"o g | T TTTTTTTT | Tt
L

o7 14 | 77 o

We find that the product of two improper fractions is greater than each of the
two fractions.

Or, the value of the product of two improper fractions is more than each of the
two fractions.
Construct five more examples for yourself and verify the above statement.

7
Let us now multiply a proper and an improper fraction, say 3 and 5

Wel 2 7 14 - 14 _ 7 q 14 - 2
£ L _ =L -,z
e have 3515 ere, 5“5 ad g~ 3

The product obtained is less than the improper fraction and greater than the proper fraction
involved in the multiplication.

FRACTIONS AND DECIMALS

Check it 6 2 8 4
S, 2 ¢ =&
eck 1t or5 83 5"
EXERCISE 2.2
1. Find:
N i3 4
(@) 2 ° (@) 4 (b) 5 © 3
oL 26 3
(it) 7 0 (a) 9 (b) 5 © 10
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FRACTIONS AND DECIMALS

2. Multiply and reduce to lowest form (if possible) :

2 2 2.7 3.6
0 3x25 @ 7% i) 5%
115 o3 41
™ 3% ™M 2710 ™) 577
3. Multiply the following fractions:
2 1 2.7 3 .1
. —X5— .o 6—><— .en —X5—
0 5 ™ 59 W 273
2_4 3 4 3
3—X— i) 2—%3 i) 3—=X—
W 3xo o) 2 (i) 3%
4. Whichs greater:
) 23 38 o L8 2.3
(1)704 or gof g (11) 5 of 5 or S0

(v)

(v)

5 5

5

—X2—

6

3
7

5. Saili plants 4 saplings, in a row, in her garden. The distance between two adjacent

saplings is % m. Find the distance between the first and the last sapling.

6. Lipika reads a book for 1% hours everyday. She reads the entire book in 6 days.

How many hours in all were required by her to read the book?

7. Acarruns 16 kmusing 1 litre of petrol. How much distance will it cover using 2

litres of petrol.

10

8 i) Provide the number in the b hthat =[] = =
. (a) (1) Provide the number in the 0x|:|,suc that 3 =30

(11) The simplest form of the number obtained in |:| is

(11) The simplest form of the number obtained in |:| is

2.2 DivisioN oF FRACTIONS

3
4

John has a paper strip of length 6 cm. He cuts this strip in smaller strips of length 2 cm

each. You know that he would get 6 +2 =3 strips.
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FRACTIONS AND DECIMALS

3
John cuts another strip of length 6 cm into smaller strips of length 5 em each. How

3
many strips will he get now? He will get 6 +~ > strips.

3
A paper strip of length ~5 cmcan be cut into smaller strips of length 5 em eachto give

L3 .
5+ pieces.

So, we are required to divide a whole number by a fraction or a fraction by another
fraction. Let us see how to do that.

2.2.1 Division of Whole Number by a Fraction
Let us find 1+1.
2

We divide a whole into a number of equal parts such that each part is half of the whole.

1 1
The number of such half (E ) parts would be 1+§ . Observe the figure (Fig 2.11). How

many half parts do you see?

There are two half parts.
1 2 1 2
So, 1 > 2. Also, 1 1 x2=2, Thus, 1 2 1 x 1

1 .
Similarly, 3 +% = number of  pats obtained when each of the 3 whole, are divided ~ Fig 2.11

1
into — equal parts =12 (From Fig 2.12)

4

Fig 2.12

4 1_,. 4
Observe also that, 3XI = 3 x4 =12 Thus, 3+Z = BXI: 12

Find in a similar way, 3 + % and 3X% :
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FRACTIONS AND DECIMALS

Reciprocal of a fraction

2
The number 7 can be obtained by interchanging the numerator and denominator of

1
Sor by inverting 5 Similarly, 1 is obtained by inverting 3

Let us first see about the inverting of such numbers.
Observe these products and fill in the blanks :

7><1:1 E><— = e
7 4

E><9= ______ Z>< _______ =1
9 7

2 3 2x3 6 5

X == ==Z=1 | - X— =1

3 2 3x2 6 9

Multiply five more such pairs.
The non-zero numbers whose product with each other is 1, are called the

reciprocals of each other. So reciprocal of 9 is 5 and the reciprocal of 5 is 9 What

1 2
~ i =9 =9
is the receiprocal of 9’ 7°

2 3
You will see that the reciprocal of — is obtained by inverting it. You get

3 2

THINK, Discuss AND WRITE

(1 Will the reciprocal of a proper fraction be again a proper fraction?

(1) Will the reciprocal of an improper fraction be again an improper fraction?
\ Therefore, we can say that

+1 = IX— = 1xreciprocal of —
2 1 2°
3 +1 = 3X— = 3xreciprocal of1 (
4 4
1
3 +§ = e = . W
3 . 3 4
So, 2+, =2 reciprocal ofz = ZXE'
2
5 +§ = 5 X = 5 D G,
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[ 66 | FRACTIONS AND DECIMALS

Thus, to divide a whole number by any fraction, multiply that whole number by
the reciprocal of that fraction.

TrY THESE

b a2 A8 .
ind: ) 7-5 @ 65 G 2-

9
L)
® hile dividing a whole number by a mixed fraction, first convert the mixed M

fraction into improper fraction and then solve it.

2 12 1 1

. : 1
v e . Find: (1) 6+5=
2.2.2 Division of a Fraction by a Whole Number 3
3 . 4
® What will be —+3? (i) 7+ 22
4 7
—— fier ob , " ; 33 31 3 1
9,222 -2 _=
ased on our earlier observations we have: 251723 B2
2 1
So,g+7=—><—= ? Whatis§+6, E+8‘?
3 3 7 7 7
® While dividing mixed fractions by whole numbers, convert the mixed fractions into
improper fractions. That is,
22+5 = §+5 =, - 4Z+3 -, . 2§+2 -
3 3 5 5
2.2.3 Division of a Fraction by Another Fraction
ecannowfind 5 +¢ .
16 1 6 155
3 ¥ ~ g reciprocalof = oxe=Ta
S"118'28 ‘ 1f2‘? d13‘?
—_——_-—=— X —_ = — s — =
imilarly, &+ 2= xreciprocal of 5 =7 and, 5 =

: . 3.1 . 1. 3 e 1.3 , 1. 9
find @ 573 O35 @ HrE @ %
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FRACTIONS AND DECIMALS

EXERCISE 2.3
1. Find:
3 5 7 8
M 12+ () 4= i) 8+ ) 4+
1 4
) 3+2§ (vi) 5+37

2. Find the reciprocal of each of the following fractions. Classify the reciprocals as
proper fractions, improper fractions and whole numbers.

.3 5
O (i g
12 1
v = M) g
3. Find:
7 4
M 52 @ 9*5
V) 3%+4 (Vi) 4$+7
4. Find:
.21 . 4 2 .. 3.8
057 ®9tz W37

1

2 .1 1 .2
o) £¥15 o) 3z+lz i) 25+1g

2 5

.9
(i) =

1 3
. 2_+_
@) 375
1
5

(v)

alo

(iv) 45+3

1.8
3=+
V) °5%3

2.3 MuLTIPLICATION OF DEcCIMAL NUMBERS

Reshma purchased 1.5kg vegetable at the rate of ¥ 8.50 per kg. How much money should
she pay? Certainly it would be ¥ (8.50 x 1.50). Both 8.5 and 1.5 are decimal numbers.
So, we have come across a situation where we need to know how to multiply two deci-

. Firstwefind 0.1 x 0.1.

Now, 0.1 = == So, 0.1 ¥ 0.1 = —x-+ =
’ 10077 7 10 10

1x1 1

10x10 E =0.01.

Let us see it’s pictorial representation (Fig 2.13)

1
The fraction 10 represents 1 part out of 10 equal

parts.

gw, mals. Let us now learn the multiplication of two decimal numbers.

Fig 2.13
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FRACTIONS AND DECIMALS

1

The shaded part in the picture represents 0
We know that,

ixi if—S d"dhiith into 10 1 d tak

10 10 Means 75 of 7. So, divi e this 10 part into 10 equal parts and take one
part out of'it.

Thus, we have, (Fig 2.14).

o
Fig 2.14

1
The dotted square is one part out of 10 of the Eth part. That is, it represents

1"1 0.1 x0.1
— A— X
10 1001' . i

Can the dotted square be represented in some other way?

How many small squares do you find in Fig 2.14?

There are 100 small squares. So the dotted square represents one out of 100 or 0.01.
Hence, 0.1 x 0.1 =0.01.

Note that 0.1 occurs two times in the product. In 0.1 there is % / %
one digit to the right of the decimal point. In 0.01 there are two o1 ae
digits (1.e., 1 + 1) to the right of the decimal point.

Letusnow find 0.2 x 0.3.

We h 02x03 2"3
X = —X—
e have, 0. 31070

As we did for 0 X 10 let us divide the square into 10 equal

3
parts and take three parts out of it, to get 10 Again divide each Fig 2.15
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FRACTIONS AND DECIMALS

ofthese three equal parts into 10 equal parts and take two from each. We get 2 X 3 :

10 10

2 3
The dotted squares represent 10 x 0 °F 0.2 x0.3. (Fig2.15)

Since there are 6 dotted squares out of 100, so they also reprsent 0.06.
Thus, 0.2 x 0.3 =0.06.
Observe that 2 x 3 = 6 and the number of digits to the right of the decimal point in 0.06
is2(=1+1).
Check whether this applies to 0.1 x 0.1 also.
Find 0.2 x 0.4 by applying these observations.
While finding 0.1 x 0.1 and 0.2 x 0.3, you might have noticed that first we multiplied

them as whole numbers ignoring the decimal point. In 0.1 x 0.1, we found 01 x 01 or 1 x
1. Similarly in 0.2 x 0.3 we found 02 x 03 or 2 x 3.

Then, we counted the number of digits starting from the rightmost digit and moved
towards left. We then put the decimal point there. The number of digits to be counted is
obtained by adding the number of digits to the right of the decimal point in the decimal
numbers that are being multiplied.

Letusnowfind 1.2 x 2.5.

Multiply 12 and 25. We get 300. Both, in 1.2 and 2.5, there is 1 digit to the right of the
decimal point. So, count 1 + 1 =2 digits from the rightmost digit (i.e., 0) in 300 and move
towards left. We get 3.00 or 3.

Find in a similar way 1.5 x 1.6,2.4 x 4.2

While multiplying 2.5 and 1.25, you will first multiply 25 and 125. For placing the
decimal in the product obtained, you will count 1 + 2 =3 (Why?) digits starting from the
rightmost digit. Thus, 2.5 x 1.25=3.225

Find 2.7 x 1.35.

1. Find:  ())2.7x 4 (i) 1.8 % 1.2 (iii) 2.3 x 4.35
2. Arrange the products obtained in (1) in descending order.

ExampPLE 3 The side of an equilateral triangle is 3.5 cm. Find its perimeter.

SoLuTION All the sides of an equilateral triangle are equal.
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So, length of each side =3.5 cm
Thus, perimeter =3 x 3.5cm=10.5 cm

ExampLE 4 The length of a rectangle is 7.1 cm and its breadth is 2.5 cm.
What is the area of the rectangle?

SOLUTION  Length ofthe rectangle=7.1 cm
Breadth of the rectangle =2.5 cm
Therefore, area of the rectangle=7.1 x 2.5 cm*=17.75 cm’

2.3.1 Multiplication of Decimal Numbers by 10, 100 and 1000

23
Reshma observed that 2.3 = 10 whereas 2.35 = 100" Thus, she found that depending

on the position of the decimal point the decimal number can be converted to a fraction with
denominator 10 or 100. She wondered what would happen if a decimal number is multiplied
by 10 or 100 or 1000.

Let us see if we can find a pattern of multiplying numbers by 10 or 100 or 1000.
Have a look at the table given below and fill in the blanks:

176
1.76 x 10 = =——x 10=17.6 2.35x10 = 12.356 x 10 =

100 — —

176
1.76 100 = 755> 100 =176 or 176.0{ 2.35 x100 = 12.356 x 100 =

176
1.76 1000 = 700 ¥ 1000 = 1760 or |2.35 x1000 = 12356 x 1000 = |
1760.0
5

05x10=75*x10=5 ; 05x100= . 0.5 %1000 =

Observe the shift of the decimal point of the products in the table. Here the numbers are
multiplied by 10,100 and 1000. In 1.76 x 10=17.6, the digits are same i.e., 1, 7and 6. Do
you observe this in other products also? Observe 1.76 and 17.6. To which side has the
decimal point shifted, right or left? The decimal point has shifted to the right by one place.
Note that 10 has one zero over 1.

In 1.76x100 = 176.0, observe 1.76 and 176.0. To which side and by how many
digits has the decimal point shifted? The decimal point has shifted to the right by two
places.

Note that 100 has two zeros over one.
Do you observe similar shifting of decimal point in other products also?

FRACTIONS AND DECIMALS
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FRACTIONS AND DECIMALS

So we say, when a decimal number is multiplied by 10, 100 or 1000, the digits in
the product are same as in the decimal number but the decimal point in the product
is shifted to the right by as, many of places as there are zeros over one.

Based on these observations we can now say
TrYy THESE
0.07 x 10=10.7,0.07 x 100 =7 and 0.07 x 1000 = 70.
Find: (i) 0.3 x 10

(i) 1.2 x 100
(i) 56.3 x 1000

Canyounowtell 297 x 10=7 297 x100=7? 2.97 x 1000 =?

Can you now help Reshma to find the total amount i.e., ¥ 8.50 x
150, that she has to pay?

ExXERCISE 2.4

1. Find:
() 02x6 (i) 8x4.6 (i) 2.71 x5 (v) 20.1x4
(v) 0.05x7 (vi) 211.02x4 (vii) 2 x 0.86

2. Find the area of rectangle whose length is 5.7cm and breadth is 3 cm.

3. Find:

G 13x10 (i) 36.8x10 (i) 153.7x10  (iv) 168.07 x 10
(v) 31.1x100 (vi) 156.1 x 100 (vi)) 3.62 x 100 (vii) 43.07 x 100
(x) 0510 (x) 0.08x10  (x) 0.9x100  (xi) 0.03 x 1000
4. Atwo-wheeler covers a distance of 55.3 kmin one litre of petrol. How much distance
will it cover in 10 litres of petrol?
5. Find:
() 25%03 () 0.1x51.7 (i) 0.2x316.8 (v) 13x3.1
(v) 05x005 (v 11.2x0.15 (i) 1.07x0.02
(vil) 10.05 x 1.05 (ix) 101.01 x0.01  (x) 100.01 x 1.1

2.4 DivisioN oF DEciMAL NUMBERS

Savita was preparing a design to decorate her classroom. She needed a few coloured
strips of paper of length 1.9 cm each. She had a strip of coloured paper of length 9.5 cm.
How many pieces of the required length will she get out of this strip? She thought it would

be 9_: cm. Is she correct?

Both 9.5 and 1.9 are decimal numbers. So we need to know the division of
decimal numbers too!

2.4.1 Division by 10, 100 and 1000

Let us find the division of a decimal number by 10, 100 and 1000.
Consider 31.5 =+ 10.
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FRACTIONS AND DECIMALS

315-1o—§xi—§—315
ST 10 10 100
315 1 315

Similarly, 31.5+100 = 0.315

X = =
10 100 1000
Let us see if we can find a pattern for dividing numbers by 10, 100 or 1000. This may
help us in dividing numbers by 10, 100 or 1000 in a shorter way.

31.5+10=3.15 2315+10=  |[15+10=_ |2936+10=
31.5+100=0315 [2315+10=  |15+100=__ |2936+100=
31.5+1000=0.0315[231.5+1000=__ | 1.5+1000=__ | 29.36+1000=

Take 31.5+10=3.15.In31.5 and 3.15, the digits are
samei.e., 3, 1, and 5 but the decimal point has shifted in the TRrY THESE
quotient. To which side and by how many digits? The decimal s B
point has shifted to the left by one place. Note that 10 has one % liigss (W) 2554 = 10

zero over 1. (1) 235.4-+100

Consider now 31.5+100=0315.Tn31.5and 0.315 the | (ii)) 235.4 + 1000
digits are same, but what about the decimal point in the quotient? '
It has shifted to the left by two places. Note that 100 has two
zeros overl.

So we can say that, while dividing a number by 10, 100 or 1000, the digits of the
number and the quotient are same but the decimal point in the quotient shifts to the
left by as many places as there are zeros over 1. Using this observation let us now
quickly find: 2.38+10=0.238, 2.38+100=10.0238,2.38 + 1000 = 0.00238

2.4.2 Division of a Decimal Number by a Whole Number

Let us find 6—24 . Remember we also write it as 6.4 ~ 2. Try THESE

() 357+3=7
64 64 1 ) . () 255+3=7
+2=—+2 =—X—=
So, 64+2 10 2 10572 as learnt in fractions.
:64><1:1><64:i %leSZ:g:B.Z
10x2 10x2 10 2 10 10

Or, let us first divide 64 by 2. We get 32. There is one digit to the right of the decimal
point in 6.4. Place the decimal in 32 such that there would be one digit to its
right. We get 3.2 again.

To find 19.5 =5, first find 195 +5. We get 39. There is one digit to the
right of the decimal point in 19.5. Place the decimal point in 39 such that there @ 43.15+5=7
would be one digit to its right. You will get 3.9. () 8244+6=7
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1296 1296 1 1 1296 1
= x324=1324

Now. 1296 +4=——+4 = - _

Find: (1) 155+5 T 100 100 4 100 4 100
@) 126.35+7 Or, divide 1296 by 4. You get 324. There are two digits to the right of
the decimal in 12.96. Making similar placement of the decimal in 324, you
will get 3.24.

Note that here and in the next section, we have considered only those divisions in
which, ignoring the decimal, the number would be completely divisible by another number
to give remainder zero. Like, in 19.5 + 5, the number 195 when divided by 5, leaves
remainder zero.

However, there are situations in which the number may not be completely divisible by
another number, 1.e., we may not get remainder zero. For example, 195 +7. We deal with
such situations in later classes.

ExAMPLE 5 Find the average of 4.2, 3.8 and 7.6.

15.6
SOLUTION The average of4.2,3.8 and 7.6 is w =73 - 5.2.
2.4.3 Division of a Decimal Number by another Decimal

Number

L ﬁndzis 25.5+0.5.
etus 05 Le.,

255 5 255 10

We have 25.5 + OS_E_E_E E_Sl Thus, 255+05=51

What do you observe? For ———, we find that there is one digit to the right of the

O 5
decimal in 0.5. This could be converted to whole number by dividing by 10. Accordingly
25.5 was also converted to a fraction by dividing by 10.

Or, we say the decimal point was shifted by one place to the right in 0.5 to make it 5.
So, there was a shift of one decimal point to the right in 25.5 also to make it 255.

22.5 225

20.3 15.2 . 7.75 42.8 5.6

Find —— and —— in a similar wa
0.7 " 08 Y- Find: () 525 () 5oz (D) 77

Let us now find 20.55 + 1.5.

We can write it is as 205.5 + 15, as discussed above. We get 13.7. Find @ 231 :

04 03
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Consider now, 38725 . We can write it as 33725

(How?) and we get the quotient

as 134.9. How will you find % ? We know that 27 can be written as 27.00.
27 _27.00 2700
003 003 3

ExamMPLE 6 Eachside ofaregular polygonis 2.5 cmin length. The perimeter of the
polygonis 12.5cm. How many sides does the polygon have?

So,

SoLuTION The perimeter of a regular polygon is the sum of the lengths of all its
equal sides=12.5 cm.

125 125

The polygon has 5 sides.

ExaMPLE 7 A car covers a distance of 89.1 kmin 2.2 hours. What is the average
distance covered by it in 1 hour?

SoLuTiON  Distance covered by the car = 89.1 km.

Time required to cover this distance = 2.2 hours.
89.1 891

EXERCISE 2.5

1. Find:
(i 04+2 @) 0.35+5 (i) 248 +4 (iv) 654+6
(V) 6512+4 (v 14.49+7 (vii) 3.96 + 4 (viii) 0.80+5 /G
2. Find:
1 4810 @) 52.5-+10 @) 0.7=+10 @) 33.1+10 3
(v) 27223 +10 (vi) 0.56+10 (vii) 3.97 <10
3. Find:
@) 2.7+ 100 (i) 0.3+ 100 (i) 0.78 + 100
(v) 432.6+100 (v) 23.6+100 (vi) 98.53 + 100
4. Find:

@ 7.9+1000 (i) 26.3+1000 (i) 38.53 + 1000
(v) 128.9+1000 (v) 0.5+ 1000
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5. Find:
@ 7+35 @@ 36+02 () 3.25+0.5 (v) 30.94+0.7
v) 0.5+025 (w) 7.75+0.25 (vi) 76.5+0.15 (vi) 378+ 14
(x) 2.73+13
6. Avehicle covers a distance 0f43.2 kmin 2 4 litres of petrol. How much distance will

it cover in one litre of petrol?

WHAT HAVE WE DISCUSSED?

1. We have learnt how to multiply fractions. Two fractions are multiplied by multiplying
their numerators and denominators seperately and writing the product as

product of numerators 2 5_2x5_10
- For example, — x =
product of denominators

3 7 3x7 21

. 1
2. Afraction acts as an operator ‘of ’. For example, > of 21s 5 2=1.

3. (a) The product oftwo proper fractions is less than each of the fractions that are
multiplied.

(b) The product of a proper and an improper fraction is less than the improper
fraction and greater than the proper fraction.

(c) The product of two imporper fractions is greater than the two fractions.
4. Areciprocal of a fraction is obtained by inverting it upside down.
5. We have seen how to divide two fractions.

(a) While dividing a whole number by a fraction, we multiply the whole number
with the reciprocal of that fraction.

For example, 2—:_;=2x§=£)

3 3
(b) While dividing a fraction by a whole number we multiply the fraction by the
reciprocal of the whole number.

Forexample,z—7—2 1.2
3 37 21

(c) While dividing one fraction by another fraction, we multuiply the first fraction by

2 5 2 714
the reciprocal of the other. So, -+ —=—x—
3 7 3 5 15

6. We also learnt how to multiply two decimal numbers. While multiplying two decimal
numbers, first multiply them as whole numbers. Count the number of digits to the right
of the decimal point in both the decimal numbers. Add the number of digits counted.
Put the decimal point in the product by counting the digits from its rightmost place.
The count should be the sum obtained earlier.

For example, 0.5 x 0.7=0.35
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8.

FRACTIONS AND DECIMALS

To multiply a decimal number by 10, 100 or 1000, we move the decimal point in the
number to the right by as many places as there are zeros over 1.

Thus 0.53 x 10=5.3, 0.53 x 100=53, 0.53 x 1000 =530

We have seen how to divide decimal numbers.

(a) To divide a decimal number by a whole number, we first divide them as whole
numbers. Then place the decimal point in the quotient as in the decimal number.
For example, 8.4 +4=2.1
Note that here we consider only those divisions in which the remainder is zero.

(b) To divide a decimal number by 10, 100 or 1000, shift the digits in the decimal
number to the left by as many places as there are zeros over 1, to get the
quotient.

So,23.9+10=2.39,23.9+ 100 =0 .239, 23.9 =+ 1000 = 0.0239

(c) While dividing two decimal numbers, first shift the decimal point to the right by
equal number of places in both, to convert the divisor to a whole number. Then
divide. Thus, 2.4 +02=24 +2=12.
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DATA HANDLING

Data
Handling

Chapter 3

3.1 REPRESENTATIVE VALUES

Youmight be aware of the term average and would have come across statements involving
the term ‘average’ in your day-to-day life:

® [sha spends on an average of about 5 hours daily for her studies.

® The average temperature at this time of the year is about 40 degree celsius.

® The average age of pupils in my class is 12 years.

® The average attendance of students in a school during its final examination was
98 per cent.

Many more of such statements could be there. Think about the statements given above.
Do you think that the child in the first statement studies exactly for 5 hours daily?

Or, is the temperature of the given place during that particular time always 40 degrees?
Or, is the age of each pupil in that class 12 years? Obviously not.

Then what do these statements tell you?

By average we understand that Isha, usually, studies for 5 hours. On some days, she
may study for less number of hours and on the other days she may study longer.

Similarly, the average temperature of 40 degree celsius, means that, very often, the
temperature at this time of the year is around 40 degree celsius. Sometimes, it may be less
than 40 degree celsius and at other times, it may be more than 40°C.

Thus, we realise that average is a number that represents or shows the central tendency
of'a group of observations or data. Since average lies between the highest and the lowest
value of the given data so, we say average is a measure of the central tendency of the
group of data. Different forms of data need different forms of representative or central
value to describe it. One of these representative values is the “Arithmetic mean”. You
will learn about the other representative values in the later part of the chapter.
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3.2 ARITHMETIC MEAN

The most common representative value of a group of data is the arithmetic mean or the
mean. To understand this in a better way, let us look at the following example:

Two vessels contain 20 litres and 60 litres of milk respectively. What is the amount that
each vessel would have, if both share the milk equally? When we ask this question we are
seeking the arithmetic mean.

In the above case, the average or the arithmetic mean would be

Total quantity of milk 20+ 60
Number of vessels 2
Thus, each vessels would have 40 litres of milk.

The average or Arithmetic Mean (A.M.) or simply mean is defined as follows:

litres = 40 litres.

Sum of all observations
number of observations

mean =
Consider these examples.

ExampLE 1 Ashish studies for 4 hours, 5 hours and 3 hours respectively on three
consecutive days. How many hours does he study daily on an average?

SoLuTioN The average study time of Ashish would be
Total number of study hours 4+5+3

Number of days for which he studied ~ 3
Thus, we can say that Ashish studies for 4 hours daily on an average.

hours = 4 hours per day

ExampLE 2 A batsman scored the following number of runs in six innings:
36, 35, 50, 46, 60, 55

Calculate the mean runs scored by him in an inning.

SorLuTioN Total runs =36 + 35+ 50 + 46 + 60 + 55 = 282.

To find the mean, we find the sum of all the observations and divide it by the number of
observations.

Therefore, in this case, mean = —— =47. Thus, the mean runs scored in an inning are 47.

6
Where does the arithmetic mean lie

How would you find the average of your study hours for the whole week?
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THINK, Discuss AND WRITE

Consider the data in the above examples and think on the following:
® [sthe mean bigger than each of the observations?
® [sitsmaller than each observation?

Discuss with your friends. Frame one more example of this type
and answer the same questions.

You will find that the mean lies inbetween the greatest and the smallest &=~
observations.

In particular, the mean of two numbers will always lie between the two numbers. For

1
=8, which lies between 5 and 11.
Can you use this idea to show that between any two fractional numbers, you can find

example the mean of 5 and 11 is

1
as many fractional numbers as you like. For example between 5 and 2 Yyou have their
11

i+7
2 4 _ /
2

and then between — and 7, you have their average —

average 5 3 16

| w

and so on.

1. Find the mean of your sleeping hours during one week.

1

2. Find atleast 5 numbers between E and 5 .

3.2.1 Range

The difference between the highest and the lowest observation gives us an idea of the
spread of the observations. This can be found by subtracting the lowest observation from
the highest observation. We call the result the range of the observation. Look at the
following example:
ExamMpPLE 3 The ages in years of 10 teachers of a school are:
32,41, 28, 54, 35, 26, 23, 33, 38, 40
(1) Whatis the age of the oldest teacher and that of the youngest teacher?
(i) Whatis the range of the ages of the teachers?

(i) What is the mean age of these teachers?

SoLuTION
(i) Arranging the ages in ascending order, we get:
23,26, 28, 32, 33, 35, 38, 40, 41, 54

We find that the age of the oldest teacher is 54 years and the age of the youngest
teacher is 23 years.
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(i) Range of the ages of the teachers = (54 — 23) years = 31 years

(i) Mean age of the teachers

ears

3 23+26+28+32+33+35+38+40+41+54y

10

350
~ 10 years =35 years

ExErcise 3.1

DATA HANDLING

1. Find the range of heights of any ten students of your class.

2. Organise the following marks in a class assessment, in a tabular form.

4,6,7,5,3,5,4,5,2,6,2,5,1,9,6,5,8,4,6,7

(1) Which number is the highest?
(1) What is the range of the data?

3. Findthe mean of'the first five whole numbers.

4. A cricketer scores the following runs in eight innings:
58, 76, 40, 35, 46, 45, 0, 100.

Find the mean score.

(i) Which number is the lowest?

(iv) Find the arithmetic mean.

5. Following table shows the points of each player scored in four games:

Player Game Game Game Game
1 2 3 4
A 14 16 10 10
B 0 8 6 4
C 8 11 Did not 13
Play

Now answer the following questions:
(1) Find the mean to determine A’s average number of points scored per game.

(i) To find the mean number of points per game for C, would you divide the total

points by 3 or by 4? Why?

(i) B played in all the four games. How would you find the mean?

(iv) Who is the best performer?

6. The marks (out of 100) obtained by a group of students in a science test are 85, 76,

90, 85, 39, 48, 56, 95, 81 and 75. Find the:
(i) Highest and the lowest marks obtained by the students.
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DATA HANDLING

(i) Range of the marks obtained.
(i) Mean marks obtained by the group.

7. The enrolment in a school during six consecutive years was as follows:
1555, 1670, 1750, 2013, 2540, 2820
Find the mean enrolment of the school for this period.
8. The rainfall (in mm) in a city on 7 days of a certain week was recorded as follows:

Day Mon | Tue | Wed | Thurs| Fri | Sat | Sun

Rainfall
(in mm)

00 122 | 21 0.0 | 205 55 1.0

(1) Find the range of'the rainfall in the above data.
(i) Find the mean rainfall for the week.
(i) On how many days was the rainfall less than the mean rainfall.

9. The heights of 10 girls were measured in cm and the results are as follows:
135,150, 139, 128, 151, 132, 146, 149, 143, 141.
(1) Whatis the height of the tallest girl? (i) What s the height of the shortest girl?

(1) What is the range of the data? (iv) Whatis the mean height of the girls?
(v) How many girls have heights more than the mean height.

3.3 MobE

As we have said Mean is not the only measure of central tendency or the only form of
representative value. For different requirements from a data, other measures of central
tendencies are used.

Look at the following example

To find out the weekly demand for different sizes of shirt, a shopkeeper kept records of sales
of sizes 90 cm, 95 cm, 100 cm, 105 cm, 110 cm. Following is the record for a week:

Size (in cm) 90cm | 95cm | 100cm [ 105¢cm | 110cm | Total
Number of Shirts Sold 8 22 32 37 6 105

If he found the mean number of shirts sold, do you think that he would be able to
decide which shirt sizes to keep in stock?

Total number of shirtssold 105 _
Number of different sizes of shirts 5

Should he obtain 21 shirts of each size? If he does so, will he be able to cater to the
needs of the customers?

21

Mean of total shirts sold =
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The shopkeeper, on looking at the record, decides to procure shirts of sizes 95 cm,
100 cm, 105 cm. He decided to postpone the procurement of the shirts of other sizes
because of their small number of buyers.

Look at another example

The owner of a readymade dress shop says, “The most popular size of
dress I sell is the size 90 cm.

Observe that here also, the owner is concerned about the number of
shirts of different sizes sold. She is however looking at the shirt size that is
sold the most. This is another representative value for the data. The highest
occuring event is the sale of size 90 cm.This representative value is called
the mode of the data.

The mode of a set of observations is the observation that occurs most often.

ExAaMPLE 4 Find the mode of the given set of numbers: 1,1,2,4,3,2,1,2,2,4

SOLUTION Arranging the numbers with same values together, we get
1,1,1,2,2,2,2,3,4,4
Mode of this data is 2 because it occurs more frequently than other observations.

3.3.1 Mode of Large Data

Putting the same observations together and counting them is not easy if the number of
observations is large. In such cases we tabulate the data. Tabulation can begin by putting
tally marks and finding the frequency, as you did in your previous class.

Look at the following example:

ExamPLE D Following are the margins of victory in the football

matches of a league. Find the mode of
1,3,2,5,1,4,6,2,5,2,2,2,4,1,2,3,1,1,2,3,2, ® ;’ 2’ 5,3,0,3,4,3,2,4,5,
6,4,3,2,1,1,4,2,1,5,3,3,2,3,2,4,2,1,2 |
Find the mode of'this data. @ 2,14, 16, 12, 14, 14, 16,
SoLUTION Letus put the data in a tabular form: 14,10, 14,18, 14
Margins of Victory Tally Bars Number of Matches
1 HH [H 9
2 HH ] 14
3 HH I
4 HH
5 1]
6 Il 2
Total 40
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Looking at the table, we can quickly say that 2 is the ‘mode’ since 2 has occured the
highest number of times. Thus, most of the matches have been won with a victory margin
of 2 goals.

THINK, Discuss AND WRITE

Can a set of numbers have more than one mode?

ExAMPLE 6 Find the mode of the numbers: 2,2.2.3.3,4,5,5,5,6,6,8

SoLuTiON Here, 2 and 5 both occur three times. Therefore, they both are modes of
the data.

1. Record the age in years of all your classmates. Tabulate the data and find the mode.
2. Record the heights in centimetres of your classmates and find the mode.

1. Find the mode of'the following data:
12, 14,12, 16, 15, 13, 14, 18, 19, 12, 14, 15, 16, 15, 16, 16, 15,
17,13, 16, 16, 15, 15,13, 15,17, 15, 14, 15, 13, 15, 14

2. Heights (in cm) of 25 children are given below:

168, 165, 163, 160, 163, 161, 162, 164, 163, 162, 164, 163, 160, 163, 160,
165,163, 162, 163, 164, 163, 160, 165, 163, 162

What is the mode of their heights? What do we understand by mode here?

Whereas mean gives us the average of all observations of the data, the mode gives that
observation which occurs most frequently in the data.

Let us consider the following examples:

(a) You have to decide upon the number of chapattis needed for 25 people called for a
feast.

(b) A shopkeeper selling shirts has decided to replenish her stock.
(¢) Weneed to find the height of the door needed in our house.

(d) When going on a picnic, if only one fruit can be bought for everyone, which is the
fruit that we would get.

In which of these situations can we use the mode as a good estimate?

Consider the first statement. Suppose the number of chapattis needed by each person
is 2,3,2,3,2,1,2,3,2,2,4,2,2,3,2,4,4,2,3,2,4,2,4,3,5
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The mode of the data is 2 chapattis. If we use mode as the representative value for this
data, then we need 50 chapattis only, 2 for each of the 25 persons. However the total
number would clearly be inadequate. Would mean be an appropriate representative value?

For the third statement the height of the door is related to the height
of the persons using that door. Suppose there are 5 children and 4
adults using the door and the height of each of 5 children is around 135
cm. The mode for the heights is 135 cm. Should we get a door that is "
144 cm high? Would all the adults be able to go through that door? It is
clear that mode is not the appropriate representative value for this data.
Would mean be an appropriate representative value here?

Why not? Which representative value of height should be used to
decide the doorheight?

Similarly analyse the rest of the statements and find the representative
value useful for that issue.

TrY THESE

Discuss with your friends and give
(a) Two situations where mean would be an appropriate representative value
to use, and
(b) Two situations where mode would be an appropriate representative value
to use.

3.4 MEDIAN

We have seen that in some situations, arithmetic mean is an appropriate measure of central
tendency whereas in some other situations, mode is the appropriate measure of central
tendency.

Let us now look at another example. Consider a group of 17 students with the following
heights (incm): 106, 110, 123, 125,117,120, 112, 115, 110, 120, 115,102, 115, 115,
109, 115, 101.

The games teacher wants to divide the class into two groups so that each group has
equal number of students, one group has students with height lesser than a particular height
and the other group has students with heights greater than the particular height. How
would she do that?

Let us see the various options she has:

() She can find the mean. The mean is

106+110+123+125+117+120+112+115+110+120+115+102+115+115+109+115+101
17

= 1930 =113.5
17
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DATA HANDLING

So, if the teacher divides the students into two groups on the basis of this mean height,
such that one group has students of height less than the mean height and the other group
has students with height more than the mean height, then the groups would be of unequal
size. They would have 7 and 10 members respectively.

(i) The second option for her is to find mode. The observation with highest frequency is
115 ¢m, which would be taken as mode.
There are 7 children below the mode and 10 children at the mode and above the
mode. Therefore, we cannot divide the group into equal parts.

Let us therefore think of an alternative representative value or measure of central
tendency. For doing this we again look at the given heights (in cm) of students and arrange
them in ascending order. We have the following observations:

101, 102, 106, 109, 110, 110, 112, 115, 115, 115, 115, 115, 117, 120, 120, 123, 125
The middle value in this data is 115 because this value

TryY THESE divides the students into two equal groups of 8 students each.

Your friend found the median and the
mode of a given data. Describe and
correct your friends error if any:

This value is called as Median. Median refers to the value
which lies in the middle of the data (when arranged in an
increasing or decreasing order) with half of the observations
above it and the other half below it. The games teacher decides

35,32, 35, 42, 38, 32, 34 to keep the middle student as a refree in the game.
Median =42, Mode =32 Here, we consider only those cases where number of
observations is odd.

Thus, in a given data, arranged in ascending or descending order, the median gives us
the middle observation.

Note that in general, we may not get the same value for median and mode.

Thus we realise that mean, mode and median are the numbers that are the representative
values of a group of observations or data. They lie between the minimum and maximum
values of the data. They are also called the measures of the central tendency.

ExAMPLE 7 Find the median of the data: 24, 36, 46, 17, 18, 25, 35

SOLUTION  We arrange the data in ascending order, we get 17, 18, 24, 25, 35,36, 46
Median is the middle observation. Therefore 25 is the median.

EXERCISE 3.2

1. The scores in mathematics test (out of 25) of 15 students is as follows:
19, 25, 23, 20, 9, 20, 15, 10, 5, 16, 25, 20, 24, 12, 20
Find the mode and median of'this data. Are they same?
2. Theruns scored in a cricket match by 11 players is as follows:
6, 15, 120, 50, 100, 80, 10, 15, 8, 10, 15
Find the mean, mode and median of this data. Are the three same?
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3. The weights (inkg.) of 15 students of a class are:
38,42, 35,37,45,50, 32, 43, 43, 40, 36, 38, 43, 38,47
(i) Find the mode and median of this data.
(ii) Isthere more than one mode?
4. Find the mode and median of the data: 13, 16,12, 14,19, 12, 14,13, 14
5. Tell whether the statement is true or false:
(i) The mode is always one of the numbers in a data.
(i) The mean is one of the numbers in a data.
@iii) The median is always one of the numbers in a data.
(iv) Thedata6,4,3,8,9,12,13,9 has mean 9.

3.5 UseE oF BAR GRrRAPHS WITH A DIFFERENT PURPOSE

We have seen last year how information collected could be first arranged in a frequency
distribution table and then this information could be put as a visual representation in the
form of pictographs or bar graphs. You can look at the bar graphs and make deductions
about the data. You can also get information based on these bar graphs. For example, you
can say that the mode is the longest bar if the bar represents the frequency.

3.5.1 Choosing a Scale

We know that a bar graph is a representation of numbers using bars of uniform width and
the lengths of the bars depend upon the frequency and the scale you have chosen. For
example, in a bar graph where numbers in units are to be shown, the graph represents one
unit length for one observation and if it has to show numbers in tens or hundreds, one unit
length can represent 10 or 100 observations. Consider the following examples:

ExaMPLE 8 Two hundred students of 6" and 7™ classes were asked to name their
favourite colour so as to decide upon what should be the colour of their
school building. The results are shown in the following table. Represent
the given data on a bar graph.

Favourite Colour Red Green | Blue | Yellow |Orange

Number of Students 43 19 55 49 34

Answer the following questions with the help of the bar graph:
(1) Which is the most preferred colour and which is the least preferred?

(i) How many colours are there in all? What are they?

SoLuTION Choose a suitable scale as follows:

Start the scale at 0. The greatest value in the data is 55, so end the scale at a value greater
than 55, such as 60. Use equal divisions along the axes, such as increments of 10. You

DATA HANDLING
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Scale : 1 unit = 10 students
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DATA HANDLING

know that all the bars would lie between 0
and 60. We choose the scale such that the
length between 0 and 60 is neither too long
nor too small. Here we take 1 unit for 10
students.

We then draw and label the graph as shown.
From the bar graph we conclude that

(i) Blue is the most preferred colour
(Because the bar representing Blue is the
tallest).

(i) Green is the least preferred colour.
(Because the bar representing Green is
the shortest).

(i) There are five colours. They are Red, Green, Blue, Yellow and Orange. (These are
observed on the horizontal line)

ExampLE 9 Following data gives total marks (out of 600) obtained by six children of a
particular class. Represent the data on a bar graph.

Students Ajay Bali | Dipti | Faiyaz | Geetika | Hari
Marks Obtained 450 500 300 360 400 540
- SoLuTION

600
500

400 7
300
200 7
100

Marks out of 600 ———

Ajay

Bali

(i) Tochoose an appropriate scale we make equal divisions taking increments of 100.
Thus 1 unit will represent 100 marks. (What would be the difficulty if we choose one
unit to represent 10 marks?)

(i) Now represent the data on the bar graph.

Scale : 1 unit = 100 marks

Hari

Dipti
Faiyaz
Geetika

T T T ]
Students
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Drawing double bar graph

Consider the following two collections of data giving the average daily hours of sunshine in
two cities Aberdeen and Margate for all the twelve months of the year. These cities are

near the south pole and hence have only a few hours of sunshine each day.

DATA HANDLING

In Margate
Jan.| Feb. Mar. | April May |June |July Aug. |Sept.|Oct.|Nov.|Dec.
Average
hoursof |2 (31| 4 | 4 |73 8 |71] 7 |6ll6 | 4|2
. 4 4 2 4
Sunshine
In Aberdeen
Average 1 1 1 1 1 1 3
h f|1-|3 [3Z| 6 |5Z|6=|5=|5 |4= |4 | 3 |1=
oursol 1 =9 2 2172172 2 4
Sunshine

By drawing individual bar graphs you could answer questions like
(1) Inwhich month does each city has maximum sunlight? or
(@) Inwhich months does each city has minimum sunlight?

However, to answer questions like “In a particular month, which city has more sunshine
hours”, we need to compare the average hours of sunshine of both the cities. To do this we
will learn to draw what is called a double bar graph giving the information of both cities

side-by-side.

This bar graph (Fig 3.1) shows the average sunshine of both the cities.

8_

o
[

Hours of sunshine
AN
|

|| Margate

|:| Aberdeen

Scale : 1 unit = 1 hour of sunshine

Jan.

E—

March

April
May

June

Fig 3.1

July

August

Sept.

Oct.
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DATA HANDLING

For each month we have two bars, the heights of which give the average hours of
sunshine in each city. From this we can infer that except for the month of April, there is
always more sunshine in Margate than in Aberdeen. You could put together a similiar bar
graph for your area or for your city.

Let us look at another example more related to us.
ExampLE 10 A mathematics teacher wants to see, whether the new technique of

teaching she applied after quarterly test was effective or not. She takes
the scores of the 5 weakest children in the quarterly test (out of 25) and

27 E gzr:;;zly _é in the half'yearly test (out of 25):
20 ] o
M é Students Ashish | Arun | Kavish |Maya| Rita
;Z 157 Z |Quarterly | 10 [ 15| 12 [20] 9

10 & Halfyearly | 15 18 16 21 15

3] SoLUTION  She draws the adjoining double bar graph and finds a marked

0 e B s improvement in most of the students, the teacher decides
E 5 ‘? = @3 that she should continue to use the new technique of teaching.
2 < § =

Can you think of a few more situations where you could use double
bar graphs?

1. The bar graph (Fig 3.2) shows the result of a survey to test water resistant watches
made by different companies.

Students

Each of these companies claimed that their watches were water resistant. After a
test the above results were revealed.

[] Number tested (a) Canyou work out a fraction of the number of watches
[] Number that leaked , that leaked to the number tested for each company?
40— o e e 3:3 (b) Could you tell on this basis which company has better
§ watches?
30 — = 2. SaleofEnglish and Hindi books in the years 1995, 1996,
< I 1997 and 1998 are given below:
£20- g Years | 1995 | 1996 | 1997 {1998
o - English| 350 | 400 | 450 | 620
—‘ —‘ % Hindi | 500 | 525 | 600 | 650
0 A'B'c'D' ” Drawadouble bar graph and answer the following questions:
Companies (a) Inwhich year was the difference in the sale of the

two language books least?.
(b) Canyou say that the demand for English books rose
faster? Justify.

Fig 3.2
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EXERCISE 3.3

DATA HANDLING

1. Use the bar graph (Fig 3.3) to answer the following questions.
(a) Which is the most popular pet?

Pets owned by students

of class seven

Students

—_—
ONPOD®IN

Dogs
Cats
Rabbits ||
Hamsters

Pet animals

Fig 3.3

Others

(b) How many students have dog as a pet?

600

Number of books
—_ [y} w AN ()
S (e o () o
=== TE=-E=)

1989

Scale: 1 unit = 100 books

1990

2 o
- S
Years
Fig 3.4

2. Read the bar graph (Fig 3.4) which shows the number of books sold by a bookstore
during five consecutive years and answer the following questions:
(1) About how many books were sold in 1989? 1990? 1992?
(@) Inwhich year were about 475 books sold? About 225 books sold?

(@) Inwhich years were fewer than 250 books sold?
(iv) Canyouexplain how you would estimate the number of books sold in 1989?
3. Number of children in six different classes are given below. Represent the dataon a

bar graph.
Class Fifth | Sixth [Seventh |Eighth | Ninth | Tenth
Number of Children | 135 120 95 100 90 80

(a) How would you choose a scale?

(b) Answer the following questions:
(1) Which class has the maximum number of children? And the minimum?
(i) Find the ratio of students of class sixth to the students of class eight.

4. The performance of a student in 1% Term and 2™ Term is given. Draw a double bar
graph choosing appropriate scale and answer the following:

Subject English | Hindi | Maths | Science | S. Science
15 Term (M.M. 100) 67 72 88 81 73
2" Term (M.M. 100) 70 65 95 85 75

1993
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DATA HANDLING

(i) Inwhich subject, has the child improved his performance the most?
(i) Inwhich subject is the improvement the least?
(i) Has the performance gone down in any subject?
5. Consider this data collected from a survey of a colony.

Favourite Sport | Cricket | Basket Ball | Swimming Hockey | Athletics

Watching 1240 470 510 430 250

Participating 620 320 320 250 105

(1) Draw adouble bar graph choosing an appropriate scale.
What do you infer from the bar graph?
(i) Which sport is most popular?
(@ii1) Which is more preferred, watching or participating in sports?
6. Take the data giving the minimum and the maximum temperature of various cities

given in the beginning of this Chapter (Table 3.1). Plot a double bar graph using the
data and answer the following:

(i) Which city has the largest difference in the minimum and maximum temperature
on the given date?
(i) Which is the hottest city and which is the coldest city?
(i) Name two cities where maximum temperature of one was less than the minimum
temperature of the other.
(iv) Name the city which has the least difference between its minimum and the
maximum temperature.

WHAT HAVE WE DIScUSSED?

1. Average is a number that represents or shows the central tendency of a group of
observations or data.

2. Arithmetic mean is one of the representative values of data.

3. Mode is another form of central tendency or representative value. The mode of a set
of observations is the observation that occurs most often.

4. Median is also a form of representative value. It refers to the value which lies in the
middle of the data with half of the observations above it and the other half below it.

5. Abar graph is a representation of numbers using bars of uniform widths.

6. Double bar graphs help to compare two collections of data at a glance.

e =
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Simple
Equations

SIMPLE EQUATIONS

4.1 A MIND-READING GAME!

. . . SNA
The teacher has said that she would be starting a new chapterin ~ %// f;? @ & S\/

=5

mathematics and it is going to be simple equations. Appu, Sarita %"
%

r e
I

and Ameena have revised what they learnt in algebra chapter in j ENT
Class VI. Have you? Appu, Sarita and Ameena are excited because = |
they have constructed a game which they call mind reader and they { //////@7 W

want to present it to the whole class.

The teacher appreciates their enthusiasm and invites them to present their game. Ameena
begins; she asks Sara to think of a number, multiply it by 4 and add 5 to the product. Then,
she asks Sara to tell the result. She says it is 65. Ameena instantly declares that the number
Sara had thought of is 15. Sara nods. The whole class including Sara is surprised.

Itis Appu’s turn now. He asks Balu to think of a number, multiply it by 10 and subtract
20 from the product. He then asks Balu what his result is? Balu says it is 50. Appu
immediately tells the number thought by Balu. It is 7, Balu confirmsit.

Everybody wants to know how the ‘mind reader’ presented by Appu, Sarita and
Ameena works. Can you see how it works? After studying this chapter and chapter 12,
you will very well know how the game works.

4.2 SETTING UP OF AN EQUATION

Let us take Ameena’s example. Ameena asks Sara to think of a number. Ameena does not
know the number. For her, it could be anything 1,2,3, ..., 11,...,100,....Letus
denote this unknown number by a letter, say x. You may use y or f or some other letter in
place of x. It does not matter which letter we use to denote the unknown number Sara has
thought of. When Sara multiplies the number by 4, she gets 4x. She then adds 5 to the
product, which gives 4x + 5. The value of (4x + 5) depends on the value of x. Thus
ifx=1,4x+5=4 x1+5=9. This means that if Sara had 1 in her mind, her result would
have been 9. Similarly, if she thought of 5, then forx =5,4x+5=4 x5+ 5=25; Thus
if Sara had chosen 5, the result would have been 25.
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20 SIMPLE EQUATIONS

To find the number thought by Sara let us work backward from her answer 65. We
have to find x such that

4x +5=065 4.1)
Solution to the equation will give us the number which Sara held in her mind.

Let us similarly look at Appu’s example. Let us call the number Balu chose as y. Appu
asks Balu to multiply the number by 10 and subtract 20 from the product. That is, from y,
Balu first gets 10y and from there (10y—20). The result is known to be 50.

Therefore, 10y —20=50 4.2)
The solution of this equation will give us the number Balu had thought of.

4.3 ReviEw oF wHAT WE Know

Note, (4.1) and (4.2) are equations. Let us recall what we learnt about equations in
Class V1. An equation is a condition on a variable. In equation (4.1), the variable is x;
in equation (4.2), the variable is y.

The word variable means something that can vary, i.e. change. A variable fakes on
different numerical values; its value is not fixed. Variables are denoted usually by
letters of the alphabets, such as x, y, z, [, m, n, p, etc. From variables, we form
expressions. The expressions are formed by performing operations like addition, subtraction,
multiplication and division on the variables. From x, we formed the expression (4x + 5).
For this, first we multiplied x by 4 and then added 5 to the product. Similarly, from y, we
formed the expression (10y —20). For this, we multiplied y by 10 and then subtracted 20
from the product. All these are examples of expressions.

The value of an expression thus formed depends upon the chosen value of the variable.
As we have already seen, whenx =1, 4x +5=9; whenx =5, 4x + 5 =25. Similarly,
when x=15, 4x+5=4x15+5=65;
when x=0,4x+5=4x0+5=5;and so on.

Equation (4.1) is a condition on the variable x. It states that the value of the expression
(4x +5)1s 65. The condition is satisfied when x = 15. It is the solution to the equation
4x +5=65. Whenx =5, 4x + 5 =25 and not 65. Thus x = 5 is not a solution to the
equation. Similarly, x = 0 is not a solution to the equation. No value of x other than 15
satisfies the condition 4x + 5 = 65.

TrY THESE

The value of the expression (10y — 20) depends on the value of y. Verity this by
giving five different values to y and finding for each y the value of (10 y—20). From
the different values of (10y —20) you obtain, do you see a solution to 10y —20=50?
If there is no solution, try giving more values to y and find whether the condition
10y —20 =50 is met.
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4.4 WnHAT EQUATION 1s?

In an equation there is always an equality sign. The equality sign shows that the value of
the expression to the left of the sign (the left hand side or LHS) is equal to
the value of the expression to the right of the sign (the right hand side or RHS). In
equation (4.1), the LHS is (4x + 5) and the RHS is 65. In equation (4.2), the LHS is
(10y—20) and the RHS is 50.

Ifthere is some sign other than the equality sign between the LHS and the RHS, it is
not an equation. Thus, 4x + 5> 65 is not an equation.

It says that, the value of (4x + 5) is greater than 65.

Similarly, 4x + 5 <65 is not an equation. It says that the value of (4x + 5) is smaller
than 65.

In equations, we often find that the RHS is just a number. In Equation (4.1), itis 65
and in equation (4.2), it is 50. But this need not be always so. The RHS of an equation may
be an expression containing the variable. For example, the equation

4x +5=6x—25
has the expression (4x + 5) on the left and (6x —25) on the right of the equality sign.

In short, an equation is a condition on a variable. The condition is that two
expressions should have equal value. Note that at least one of the two expressions
must contain the variable.

We also note a simple and useful property of equations. The equation 4x +5 =65 is
the same as 65 = 4x + 5. Similarly, the equation 6x — 25 = 4x +5 is the same as
4x + 5 =06x—25. An equation remains the same, when the expressions on the left
and on the right are interchanged. This property is often useful in solving equations.

ExampLE 1 Write the following statements in the form of equations:
(i) The sum of three times x and 11 is 32.
(i) Ifyousubtract5 from 6 times a number, you get 7.
(iii) One fourth of m is 3 more than 7.
(@iv) One third of a number plus 5is 8.

SoLuTION
(i) Three timesx is 3x.
Sum of 3x and 11 is 3x + 11. The sum is 32.
The equationis 3x+ 11 =32.

(i) Letus say the number is z; z multiplied by 6 is 6z.
Subtracting 5 from 6z, one gets 6z—5. The resultis 7.
The equationis 6z—5=7

SIMPLE EQUATIONS
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- d2a SIMPLE EQUATIONS

m
(@) One fourth of mis 1
It is greater than 7 by 3. This means the difference (% —7)is 3.
The equation is % -7=3.

n
(iv) Take the number to be . One third of nis .

3
This one-third plus 5 is 2 +5.Itis 8.
The equation is % +5=8.
ExampLE 2 Convert the following equations in statement form:
i x-5=9 i) S5p=20 (i) 3n+7=1 (iv) %—2=6

SoLuTiOoN (i) Takingaway 5 fromx gives 9.
(i) Five timesanumber p is 20.
(i) Add 7 to three timesnto get 1.
(iv) You get 6, when you subtract 2 from one-fifth of a number m.

, What is important to note is that for a given equation, not just one, but many statement
AR forms can be given. For example, for Equation (i) above, you can say:

Subtract 5 from x, you get 9.
or Thenumberxis 5 more than 9.
Write atleast one other form for  or  The number x is greater by 5 than 9.
each equation (i), (iii)and (iv).  or  The difference between x and 5 is 9, and so on.

ExampLE 3 Consider the following situation:

Raju’s father’s age is 5 years more than three times Raju’s age. Raju’s father is 44 years
old. Set up an equation to find Raju’s age.

SoLuTioN We do not know Raju’s age. Let us take it to be y years. Three times
Raju’s age is 3y years. Raju’s father’s age is 5 years more than 3y; that
is, Raju’s father is (3y + 5) years old. It is also given that Raju’s father
is 44 years old.

Therefore, 3y+5=44 (4.3)
This is an equation in y. It will give Raju’s age when solved.

ExaMPLE 4 A shopkeeper sells mangoes in two types of boxes, one small and one
large. A large box contains as many as 8 small boxes plus 4 loose mangoes.
Set up an equation which gives the number of mangoes in each small box.
The number of mangoes in a large box is given to be 100.

SOLUTION Letasmall box contain m mangoes. A large box contains 4 more than 8
times m, that is, 8m + 4 mangoes. But this is given to be 100. Thus

8m+4=100 (4.4)
You can get the number of mangoes in a small box by solving this equation.
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ExXERCISE 4.1

1. Complete the last column of the table.

S. Equation Value Say, whether the Equation
No. is Satisfied. (Yes/ No)
@ | x+t3=0 x=3
@ | x+3=0 x=0
@ | x+3=0 x=-3
w) | x-7=1 x=17
W | x-7=1 x=38
(vi) Sx =25 x=0
(vii) S5x =25 x=5
(viii) Sx =25 x=-5
. m
(ix) 3" 2 m=—06
m
(X) 3 2 m=0
. m
(x1) 3" 2 m=6

2. Check whether the value given in the brackets is a solution to the given equation
or not:
@ n+t5=19m=1) (b)) 7n+5=19m=-2) (c) Tn+5=19(n=2)
d 4p-3=13(@p=1) () 4p-3=13(p=—-4) ¢ 4p-3=13(p=0)
3. Solve the following equations by trial and error method:
i sp+2=17 () 3m—14=4
4. Write equations for the following statements:
(1) The sumofnumbersxand4is9. (i) 2 subtracted fromyis 8.
(i) Ten times ais 70. (iv) The number b divided by 5 gives 6.
(v) Three-fourth of ¢is 15. (vi) Seven times m plus 7 gets you 77.
(vil) One-fourth of a number x minus 4 gives 4.
(viii) Ifyoutake away 6 from 6 times y, you get 60.
(ix) Ifyouadd 3 to one-third of z, you get 30.
5. Write the following equations in statement forms:

@ p+d=15 () m—7=3 i) 2m=7 (W) %zs
W) 3?m=6 M) 3p+4=25 (i) dp-2=18  (vii) §+2=8

SIMPLE EQUATIONS
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SIMPLE EQUATIONS

6. Setup an equation in the following cases:

(1) Irfan says that he has 7 marbles more than five times the marbles Parmit has.
Irfan has 37 marbles. (Take m to be the number of Parmit’s marbles.)

(i) Laxmi’s father is 49 years old. He is 4 years older than three times Laxmi’s age.
(Take Laxmi’s age to be y years.)

@iii) The teacher tells the class that the highest marks obtained by a student in her
class is twice the lowest marks plus 7. The highest score is 87. (Take the lowest
score to be /.)

(iv) Inanisosceles triangle, the vertex angle is twice either base angle. (Let the base
angle be b in degrees. Remember that the sum of angles of a triangle is 180
degrees).

4.4.1 Solving an Equation
Consider an equality 8§-3=4+1 (4.5)

The equality (4.5) holds, since both its sides are equal (each is equal to 5).

Let us now add 2 to both sides; as a result

LHS=8-3+2=5+2=7 RHS=4+1+2=5+2=17.

Again the equality holds (i.e., its LHS and RHS are equal).

Thus if we add the same number to both sides of an equality, it still holds.

Let us now subtract 2 from both the sides; as a result,

LHS=8 -3-2=5-2=3 RHS=4+1-2=5-2=3.

Again, the equality holds.

Thus if we subtract the same number from both sides of an equality, it still holds.

Similarly, if we multiply or divide both sides of the equality by the same non-zero
number, it still holds.

For example, let us multiply both the sides of the equality by 3, we get
LHS=3%x(8-3)=3%x5=15 RHS=3x(4+1)=3x5=15.
The equality holds.

Let us now divide both sides of the equality by 2.

5
LHS=(8-3)+2=5+2=>

5
RHS=(4+1)+2=5+2= 2 =LHS
Again, the equality holds.

If we take any other equality, we shall find the same conclusions.

Suppose, we do not observe these rules. Specificially, suppose we add different

numbers, to the two sides of an equality. We shall find in this case that the equality does not
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SIMPLE EQUATIONS

hold (i.e., its both sides are not equal). For example, let us take again equality (4.5),

8-3=4+1

add 2 to the LHS and 3 to the RHS. The new LHS is8 -3 +2=

5 +2 =7 and the new

RHS is4 +1+3 =5+ 3 =8. The equality does not hold, because the new LHS and RHS

are not equal.

Thus if we fail to do the same mathematical operation with same number on

both sides of an equality, the equality may not hold.

The equality that involves variables is an equation.

These conclusions are also valid for equations, as in each equation variable

represents a number only.

Often an equation is said to be like a weighing balance. Doing a mathematical operation
on an equation is like adding weights to or removing weights from the pans of a weighing

balance.

An equation is like a weighing balance with equal weights on
both its pans, in which case the arm of the balance is exactly
horizontal. If we add the same weights to both the pans, the arm
remains horizontal. Similarly, if we remove the same weights from
both the pans, the arm remains horizontal. On the other hand if we
add different weights to the pans or remove different weights from
them, the balance is tilted; that is, the arm of the balance does not
remain horizontal.

We use this principle for solving an equation. Here, ofcourse,

A

1 1

L.H.S. R.H.S.
A balanced equation is like a
weighing balance with equal weights
in the two pans.

the balance is imaginary and numbers can be used as weights that can be physically
balanced against each other. This is the real purpose in presenting the principle. Let us

take some examples.

® Consider the equation: x+3=38 (4.6)
We shall subtract 3 from both sides of this equation.
The new LHS is x+3-3=xand thenewRHSis8-3=35
Why should we subtract 3,
A and not some other
number? Try adding 3.
Will it help? Why not?
It is because subtracting 3
x + 3 | 8
= reduces the LHS to x.
Since this does not disturb the balance, we have
New LHS = New RHS or x=5

which is exactly what we want, the solution of the equation (4.6).
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SIMPLE EQUATIONS

To confirm whether we are right, we shall put x =5 in the original equation. We get
LHS =x+3=5+3 =8, which is equal to the RHS as required.

By doing the right mathematical operation (i.e., subtracting 3) on both the sides of the
equation, we arrived at the solution of the equation.
® [ectuslook at another equation x—3=10 4.7)

What should we do here? We should add 3 to both the sides, By doing so, we shall
retain the balance and also the LHS will reduce to just x.

New LHS=x-3+3=x, NewRHS=10+3=13

“ Therefore, x =13, which is the required solution.
By putting x = 13 in the original equation (4.7) we confirm that
the solution is correct:
7 LHS of original equation=x—-3=13-3=10

This is equal to the RHS as required.
® Similarly, let us look at the equations

5y=35 (4.8)
7
UL 5 4.9
: (4.9)
In the first case, we shall divide both the sides by 5. This will give us justy on LHS
N LHS—S—y_—Sxy_y N RHS—§——5X7_7
wERT s T s R T s T
Therefore, y=17
This is the required solution. We can substitute y =7 in Eq. (4.8) and check that it is
satisfied.
In the second case, we shall multiply both sides by 2. This will give us just m on the
LHS

m
The new LHS = EXZ =m. The new RHS =5 x2=10.

Hence, m=10 (It is the required solution. You can check whether the solution is correct).

One can see that in the above examples, the operation we need to perform depends
on the equation. Our attempt should be to get the variable in the equation separated.
Sometimes, for doing so we may have to carry out more than one mathematical operation.
Let us solve some more equations with this in mind.

ExAMPLE 5Solve: (a) 3n+7=25 (4.10)
(b) 2p-1=23 (4.11)
SoLuTION

(a) We go stepwise to separate the variable n on the LHS of the equation. The LHS is
3n+7. We shall first subtract 7 from it so that we get 3. From this, in the next step
we shall divide by 3 to get n. Remember we must do the same operation on both
sides of the equation. Therefore, subtracting 7 from both sides,

3n+7-7=25-17 (Step 1)
or 3n=18
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13 SIMPLE EQUATIONS

Now divide both sides by 3,

3~ 3 (Step 2)
or n = 6, which is the solution.
(b) What should we do here? First we shall add 1 to both the sides:
2p—1+1=23+1 (Step 1)
or 2p =24
. . 2p _24
Now divide both sides by 2, we get > = o (Step 2)
or p = 12, which is the solution.

One good practice you should develop is to check the solution you have obtained.
Although we have not done this for (a) above, let us do it for this example.

Let us put the solution p = 12 back into the equation.
LHS=2p-1=2x12-1=24-1
=23 =RHS
The solution is thus checked for its correctness.

Why do you not check the solution of (a) also?

We are now in a position to go back to the mind-reading game presented by Appu,
Sarita, and Ameena and understand how they got their answers. For this purpose, let us
look at the equations (4.1) and (4.2) which correspond respectively to Ameena’s and
Appu’s examples.

® First consider the equation 4x + 5 = 65. 4.1
Subtracting 5 from both sides, 4x+5—-5=65-5.
ie. 4x =60
Divide both sides by 4; this will separate x. We get % = %
or x = 15, which is the solution. (Check, ifitis correct.)
® Now consider,10y —20= 50 (4.2)
Adding 20 to both sides, we get 10y —20 +20=50+20 or 10y =70
Dividing both sides by 10, we get 10y = 0
10 10
or y =7, which is the solution. (Check if it is correct.)

You will realise that exactly these were the answers given by Appu, Sarita and Ameena.
They had learnt to set up equations and solve them. That is why they could construct their
mind reader game and impress the whole class. We shall come back to this in Section 4.7.



ﬁﬁérzéé JB&08een

SYPLo 2B 3 & PRSI,

3n 18
33 (28 BrS50)
Soe n=06, 88 SPHOVS B
(b) oo ag€ do 305)51‘32)5»? e 10 shgZYer ErTro.
p-1+1=23+1 (15 30 )
Sc 2p =24
op 24
BYPED, BDBIer 2 & grRoDIHD S = > S0 Srotharo. (28 AaeS0)
Soe p =12, 98 seared oS

5550 5 (a) 8%0 BV BovsnBE, & emrirtes 850 &IV Dero.
80 FES p = 125 2 HEEBea0s® @83\%30:5(?,

gee DOETR FES VO HYHT Soe e BepBHTNO. % (a) ) S0 Eree
QOB DOLTETUD?

% BennEESOS 2.8 00D DRAHO DWEI0E Erth FPoHD 5D HOSPLR.

LHS=2p-1=2x12-1=24-1
=23 =RHS

BPS D0 P, KOS LB edoae 8 éaé‘é)“)és Qdoggd B’gso) 0B Jgro. T

2PN e FPored® B ©%0 Sodomro. & eé«‘a@o 8%0 Hdo S&Hde ewdae
KB @Y.QDD STOTER0% HODED) (4.1) H805m (4.2) Hévssererdn ﬁ?ﬁaﬁ)qgo.

S0y Se K:ﬁbééw;‘\)& o“abﬁs%mcgo, 4x + 5 =65. 4.1
BDIH® 5 &SI HE% dx+5-5=65-5.
[S)NToul 4x =60

4x 60

BOBDe 48 gPAOIIYPED b x K I Db 24
Soe x =15, 58 seared P55 (K07P eom® HBUrEo’)
QP Se éﬁ)aééeaf’&')& é@ﬁa%mgo 10y —20 =150 4.2)
a®ader 20 o ke 10y —20 +20 =50 + 20 S 10y =70

H3Hee 10 & erRodIHPES Wy 10
SEEIT VST FNOUOPE g T 10
Soe y=17, 38 55 P (K0rP How® HoUrEo’)

P, VOT° HOAD @T® VP BN aara 56 © D BenHBHOErE. 768

6&1%689"?0& B5PEHTD JHoSEo @@?32606)269 é)é‘é)“)és 66&60@5263 )| ©¢8° 00589
BB TP, &8 RO HTEIFO Jgro 4.76° Srtro.




SIMPLE EQUATIONS

ExXERCISE 4.2

. Give first the step you will use to separate the variable and then solve the equation:

(@)x—-1=0 (b) x+1=0 (c) x-1=5 (d) x+6=2
(e)y-4=-7 6 y-4=4 (g y+4=4 (h) y+4 =-4
. Give first the step you will use to separate the variable and then solve the equation:
(a)31=42 (b) §=6 (c) $=4 (d) 4x =25
z 5 a_ 71
(&) 8v=36 0 3=, ®© t 1 () 20r=-10
3. Give the steps you will use to separate the variable and then solve the equation:

20 3
@3n-2=46 (b)) Sm+7=17 (C)szm (d)l—g=6

4. Solve the following equations:

(a) 10p =100 (b) 10p +10=100 (c) £=5 (d) _?pZS
3p
(C)TZG () 3s=-9 (g) 35 +12=0 (h) 3s=0
i) 2g=6 (G) 2¢g—-6=0 k) 2¢+6=0 N 2g+6=12

4.5 MoRre EQUATIONS

Let us practise solving some more equations. While solving these equations, we shall learn
about transposing a number, i.e., moving it from one side to the other. We can transpose a
number instead of adding or subtracting it from both sides of the equation.

ExampPLE 6 Solve: 12p -5 =25 4.12)
SOLUTION Note, adding 5 to bo{h sic.les
is the same as changing side
® Adding 5 on both sides of the equation, of (= 5).
12p-5+5=25+5 or 12p =30 12p—-5=25
12p=25+5
® Dividing both sides by 12, Changing side is called
12p 30 5 transposing. While trans-
12 12 ¢ pP=>5 posing a number, we change
its sign.

5
Check Puttingp= 5 inthe LHS of equation 4.12,

LHS=12><%—5 =6x5-5
=30-5=25=RHS
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(a)3/=42 (b) §=6 (c) $=4 (d) 4x=25
z 7
(e) 8y =36 (H 372 (e = 515 (h) 206=-10
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20 3
(a) 3n—-2=46 (b) 5Sm+7=17 (c) Tp=40(d) 1—g=6
4. (8od HEBerod OB :
(a) 10p =100 (b) 10p+10=100 (c) %=5 (d) _?pzs
3p
(e)7:6 (f) 3s=-9 (g) 3s+12=0  (h) 35=0
(i)2g=6 (G) 2¢—-6=0 k) 2¢+6=0 () 2g+6=12
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LHS=12><§—5 =6x5-5
=30-5=25=RHS




As we have seen, while solving equations one commonly used operation is adding
or subtracting the same number on both sides of the equation. Transposing a number
(i.e., changing the side of the number) is the same as adding or subtracting the number
from both sides. In doing so, the sign of the number has to be changed. What applies to
numbers also applies to expressions. Let us take two more examples of transposing.

SIMPLE EQUATIONS

Adding or Subtracting
on both sides
@ 3p—-10=5
Add 10 to both sides

3p—10+10=5+10
or 3p=15
@) S5x+12=27
Subtract 12 from both sides

S5x+12-12=27-12
or 5x=15

Transposing

i 3p-10=5
Transpose (—10) from LHS to RHS

(On transposing — 10 becomes + 10).
3p=5+10 or 3p=15
S5x+12=27

Transposing + 12

(i)

(On transposing + 12 becomes — 12)
5x=27-12
or 5x=15

We shall now solve two more equations. As you can see they involve brackets, which

have to be solved before proceeding.
ExAMPLE 7 Solve
(@ 4m+3) =18

SoLUTION
(@) 4m+3) =18

(b) —2(x+3)=8

Let us divide both the sides by 4. This will remove the brackets in the LHS We get,

18
m+3:I or

9
or m= > —3 (transposing 3 to RHS)

b3
or 2

Check 3

(b) 2(x+3)=8

m+3:g
2

9
(required solution) (as 5 3=2_-_— _)

LHS = 4{§+3}=4x§+4x3=2x3+4x3 [put m= =]
=6+12=18 =RHS

9 6 3
2 2 2

N|Ww

We divide both sides by (—2), so as to remove the brackets in the LHS, we get,

8
x+3=—§ or x+3=-4
e, x=—4-3

(transposing 3toRHS)  or

x=-7  (required solution)
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a0 SIMPLE EQUATIONS

Check LHS= -2(-7+3)=-2(-4)
=8=RHS asrequired.

4.6 APrPLICATIONS OF SIMPLE EQUATIONS TO
PRACTICAL SITUATIONS

We have already seen examples in which we have taken statements in everyday language
and converted them into simple equations. We also have learnt how to solve simple equations.
Thus we are ready to solve puzzles/problems from practical situations. The method is first
to form equations corresponding to such situations and then to solve those equations
to give the solution to the puzzles/problems. We begin with what we have already seen
[Example 1 (i) and (iii), Section 4.2].

ExAMPLE 8 The sum of three times a number and 11 is 32. Find the number.

SoLUTION

® [fthe unknown number is taken to be x, then three times the number is 3x and the sum
of 3xand 11 is 32. Thatis, 3x+ 11 =32

® To solve this equation, we transpose 11 to RHS, so that
3x=32-11 or 3x=21
Now, divide both sides by 3

This equation was obtained

21 earlier in Section 4.2, Example 1.
S =—=7
0 X =3

The required number is 7. (We may check it by taking 3 times 7 and adding 11 to it.
It gives 32 as required.)

ExaMPLE 9Find a number, such that one-fourth of the number is 3 more than 7.

SoLuTION
TRrY THESE

(i) When youmultiply

® [ etustake the unknown number to be y; one-fourth of y is % .

anumber by 6 and y

subtract 5 from the This number (—) is more than 7 by 3.
product, you get 7. 4 y

Can you tell what Hence we get the equation for y as 4 7=3
the number is?

(i) What is that num- ® To solve this equation, first transpose 7 to RHS We get y =34+7=10.

ber one third of

T4
We then multiply both sides of the equation by 4, to get

which added to 5

gives 8?

% x4=10x4 or y=40 (the required number)
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a2 SIMPLE EQUATIONS

Let us check the equation formed. Putting the value of y in the equation,

40
LHS=— —-7=10-7=3=RHS, asrequired.

4

ExavmpLE 10 Raju’s father’s age is 5 years more than three times Raju’s age. Find

Raju’s age, if his father is 44 years old.

SoLuTION

® Asgivenin Example 3 earlier, the equation that gives Raju's age is

3y+5=44

® To solve it, we first transpose 5, to get 3y=44-5=39

Dividing both sides by 3, we get y=13

Thatis, Raju’s age is 13 years. (You may check the answer.)

There are two types of boxes containing mangoes. Each box of the larger type contains
4 more mangoes than the number of mangoes contained in 8 boxes of the smaller type.
Each larger box contains 100 mangoes. Find the number of mangoes contained in the
smaller box?

ExERrRcISE 4.3

1. Setup equations and solve them to find the unknown numbers in the following cases:

(@)
(b)
©
()
©

®

(€3]

Add 4 to eight times a number; you get 60.

One-fifth of a number minus 4 gives 3.

If 1 take three-fourths of a number and add 3 to it, [ get 21.
When I subtracted 11 from twice a number, the result was 15.

Munna subtracts thrice the number of notebooks he has from 50, he finds the
result to be 8.

Ibenhal thinks of a number. If she adds 19 to it and divides the sum by 5, she
will get 8.

5
Anwar thinks of a number. If he takes away 7 from 2 of the number, the

resultis 23.

2. Solve the following:

(@)

The teacher tells the class that the highest marks obtained by a student in her
class is twice the lowest marks plus 7. The highest score is 87. What is the
lowest score?
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SIMPLE EQUATIONS

(b) Inanisosceles triangle, the base angles are equal. The vertex angle is 40°. What
are the base angles of the triangle? (Remember, the sum of three angles of a
triangle is 180°).

(c) Sachin scored twice as many runs as Rahul. Together, their runs fell two short of
adouble century. How many runs did each one score?

Solve the following:

(i) Irfan says that he has 7 marbles more than five times the marbles Parmit has.
Irfan has 37 marbles. How many marbles does Parmit have?

(i) Laxmi’s fatheris 49 years old. He is 4 years older than three times Laxmi’s age.
Whatis Laxmi's age?

(i) People of Sundargram planted trees in the village garden. Some of the trees
were fruit trees. The number of non-fruit trees were two more than three times
the number of fruit trees. What was the number of fruit trees planted if the number
of non-fruit trees planted was 77?

Solve the following riddle:
Iam a number,
Tell my identity!
Take me seven times over
And add a fifty!
To reach a triple century
Yous still need forty!

WHAT HAVE WE DISCUSSED?

. Anequation is a condition on a variable such that two expressions in the variable
should have equal value.

. The value of the variable for which the equation is satisfied is called the solution of the
equation.

. Anequation remains the same if the LHS and the RHS are interchanged.

. Incase of the balanced equation, if we

(1) add the same number to both the sides, or (ii) subtract the same number from
both the sides, or (iii) multiply both sides by the same number, or (iv) divide both
sides by the same number, the balance remains undisturbed, i.e., the value of the
LHS remains equal to the value of the RHS

. The above property gives a systematic method of solving an equation. We carry out
aseries of identical mathematical operations on the two sides of the equation in such
away that on one of the sides we get just the variable. The last step is the solution of
the equation.
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T SIMPLE EQUATIONS

6. Transposing means moving to the other side. Transposition of a number has the
same effect as adding same number to (or subtracting the same number from)
both sides of the equation. When you transpose a number from one side of the
equation to the other side, you change its sign. For example, transposing +3 from
the LHS to the RHS in equation x + 3 =8 gives x = 8 — 3 (= 5). We can carry out
the transposition of an expression in the same way as the transposition of a
number.

7. We also learnt how, using the technique of doing the same mathematical opera-
tion (for example adding the same number) on both sides, we could build an
equation starting from its solution. Further, we also learnt that we could relate a
given equation to some appropriate practical situation and build a practical
word problem/puzzle from the equation.

———S P
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LINES AND ANGLES

Lines and
Angles

Chapter 5

5.1 INTRODUCTION

You already know how to identify different lines, line segments and angles in a given
shape. Can you identify the different line segments and angles formed in the following
figures? (Fig 5.1)

20
@ (i) (iii) (iv)
Fig 5.1

Can you also identify whether the angles made are acute or obtuse or right?

Recall that a line segment has two end points. If we extend the two end points in either
direction endlessly, we get a line. Thus, we can say that a line has no end points. On the other
hand, recall that a ray has one end point (namely its starting point). For example, look at the
figures given below: Q

@

Fig 5.2
Here, Fig 5.2 (i) shows a line segment, Fig 5.2 (ii) shows a line and Fig 5.2 (iii) is that
ofaray. Aline segment PQ is generally denoted by the symbol PQ, aline AB is denoted by

the symbol ABand the ray OP is denoted by OP . Give some examples of line segments and
rays from your daily life and discuss them with your friends.
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150 LINES AND ANGLES

Again recall that an angle is formed when lines or line segments meet. In Fig 5.1,
observe the corners. These corners are formed when two lines or line segments intersect
at a point. For example, look at the figures given below:

A
.P L J
0 S
B C R Q =3
0) (i) e
Fig 5.3 L[
In Fig 5.3 (1) line segments AB and BC intersect at B to form angle T 1

%
ABC, and again line segments BC and AC intersect at C to form angle M
ACB and so on. Whereas, in Fig 5.3 (ii) lines PQ and RS intersect at O

to form four angles POS, SOQ, QOR and ROP. An angle ABC is  List ten figures around you
represented by the symbol ZABC. Thus, in Fig 5.3 (1), the three angles  and identify the acute, obtuse
formed are ZABC, ZBCA and ZBAC, and in Fig 5.3 (ii), the four  andrightangles found in them.
angles formed are ZPOS, ZSOQ, ZQOR and ZPOR. You have already

studied how to classify the angles as acute, obtuse or right angle.

Note: While referring to the measure of an angle ABC, we shall write mZABC as simply
ZABC. The context will make it clear, whether we are referring to the angle or its
measure.

5.2 RELATED ANGLES

5.2.1 Complementary Angles

When the sum of the measures of two angles is 90°, the angles are called complementary
angles.

60°
30° 359
65°
@) (ii) (i) (iv)
Are these two angles complementary? Are these two angles complementary?
Yes No

Fig 5.4

Whenever two angles are complementary, each angle is said to be the complement
of'the other angle. In the above diagram (Fig 5.4), the ‘30° angle’ is the complement of the
‘60° angle’ and vice versa.
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LINES AND ANGLES

\WWW’ THINK, Discuss AND WRITE

\»\rJ N 1. Cantwo acute angles be complement to each other?

i;%;/@{ 2. Cantwo obtuse angles be complement to each other?

3. Cantwo right angles be complement to each other?

TrY THESE

1. Which pairs of following angles are complementary? (Fig 5.5)

20
252
70° X 75° X
@) (ii)

52°
\ 55° X

(i) (v)
Fig 5.5

2. Whatis the measure of the complement of each of the following angles?
i) 45° (i) 65° (i) 41° (iv) 54°

3. The difference in the measures of two complementary angles is 12°. Find the measures of
the angles.

48°

AN

5.2.2 Supplementary Angles
Let us now look at the following pairs of angles (Fig 5.6):

50° 120 630 112

@ (ii)
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LINES AND ANGLES

100°

135°

80°

(iif) Fig 5.6 (iv)

Do you notice that the sum of the measures of the angles in each of the above pairs
(Fig 5.6) comes out to be 180°? Such pairs of angles are called supplementary angles.
When two angles are supplementary, each angle is said to be the supplement of the other.

THINK, Discuss AND WRITE

1. Cantwo obtuse angles be supplementary?
2. Cantwo acute angles be supplementary?

3. Cantwo right angles be supplementary?

TrY THESE

1.Find the pairs of supplementary angles in Fig 5.7:

v

v

(iv)
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100°

135°

80°

(i) %80 5.6 (iv)
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2. What will be the measure of the supplement of each one of the following angles?
@ 100° (i) 90° (i) 55° (iv) 125°

3. Among two supplementary angles the measure of the larger angle is 44° more
than the measure of the smaller. Find their measures.

ExERCISE 5.1

1. Findthe complement of each of the following angles:

63° 570

20°

@) (i) (i)
2. Find the supplement of each of the following angles:

. 154°
(@) (1) (iif)
3. Identify which of the following pairs of angles are complementary and which are
supplementary.
@i 65°115° (i) 63° 27° @) 112° 68°
@) 130° 50° (v) 45° 45° (vi) 80° 10°

4. Find the angle which is equal to its complement.

4

Find the angle which is equal to its supplement.
6. Inthe given figure, £1 and £2 are supplementary
angles.
If £1 is decreased, what changes should take place
in Z2 so that both the angles still remain 1
supplementary.
7. Cantwo angles be supplementary if both of them are:

(1) acute? (i) obtuse? (i) right?



Bpen 50805 Semen

2. & (8ob et (08 S0 BwE), o580 DwE) Dendd od?

G 100° i) 90° (i) 55°

(v) 125°

3. Bo& Horss Sererst Bl w0 oY) Fod, A Swmo G Fod Kof

44" KR, wad 8 FodedH I8,

ogr5d0 5.1

1. (Bod (58 &8 B Soesren K04,

63°

20°

(@) (i)
2. (808 (K& %8 HorsE Seren EAPS0E.

. 154°
@ (i) (i)
3. Bob B Fr5E S w8, dodRsE Sere ade HBosod.
@1 65°115° @) 63° 27° @) 112° 68°
@) 130° 50° (v) 45° 45° (vi) 80° 10°

4. 2.8 S8 HHwS GBS ?w@& BP0k,

5. 2.8 %8 $5rs Hoess é‘swﬁ)& BP0,

6. =) He08® L1 H835m L2 en Hogess Segen.
£1 é@oiﬁa)&é@o»é, 2265 o8 &) ADE?

7. =S Bod Bemen (808 DForr Ho e Hogedseen
OHTA5®?

1) oe? (i1) 0&8? (iii) ©@oed?

57°

(iif)



8. Anangle is greater than 45°. Is its complementary angle greater than 45° or equal to
45°or less than 45°?

9. Fillinthe blanks:
(i) Iftwo angles are complementary, then the sum of their measures is
(i) Iftwo angles are supplementary, then the sum of their measures is
@) Iftwo adjacent angles are supplementary, they form a
10. Inthe adjoining figure, name the following pairs of angles.

(1) Obtuse vertically opposite angles A oFE

(i) Adjacent complementary angles .
@ii1) Equal supplementary angles . I\ I.)
(iv) Unequal supplementary angles B 0]

Oe

(v) Adjacent angles that do not form a linear pair

5.3 Pairs ofF LINES

5.3.1 Intersecting Lines

Fig 5.8

The blackboard on its stand, the letter Y made up of line segments and the grill-door of
awindow (Fig 5.8), what do all these have in common? They are examples of intersecting
lines.

Two lines / and m intersect if they have a point in common. This common point O is
their point of intersection.

THINK, DISCUSS AND WRITE

In Fig 5.9, AC and BE intersect at P.
AC and BC intersect at C, AC and EC intersect at C.
Try to find another ten pairs of intersecting line segments.

Should any two lines or line segments necessarily
intersect? Can you find two pairs of non-intersecting
line segments in the figure? 1

Can two lines intersect in more than one point? Fig 5.9
Think about it.

LINES AND ANGLES
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il

1. Find examples from your surroundings where lines intersect at right angles.

2. Find the measures of the angles made by the intersecting lines at the vertices of an
equilateral triangle.

3. Draw any rectangle and find the measures of angles at the four vertices made by
the intersecting lines.

4. Iftwo lines intersect, do they always intersect at right angles?

5.3.2 Transversal

You might have seen a road crossing two or more roads or a railway line crossing several
other lines (Fig 5.10). These give an idea of a transversal.

) Fig 5.10 (i)
A line that intersects two or more lines at distinct points is called a transversal.

Inthe Fig 5.11, p is a transversal to the lines / and m.

p

Fig 5.11 Fig 5.12

In Fig 5.12 the line p is not a transversal, although it cuts two lines / and m. Can
you say, ‘why’?
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5.3.3. Angles made by a Transversal

InFig 5.13, you see lines / and m cut by transversal p. The eight
angles marked 1 to 8 have their special names:

1. Suppose two lines are given.

p How many transversals can you
1 i draw for these lines?
(A 2 2. Ifalineis atransversal to three
3 L{ lines, how many points of
intersections are there?
5 3. Trytoidentify a few transversals
N0 in your surroundings.
™ m
8
Fig 5.13
Interior angles /3, /4, /5, 26
Exterior angles L1, /22, /7, £8
Pairs of Corresponding angles Zland Z5, Z2 and £6,
Z3and /7, /4 and /8
Pairs of Alternate interior angles /3 and £6, £4 and /5
Pairs of Alternate exterior angles Z1 and £8, £2 and L7
Pairs of interior angles on the /3 and 45, Z4 and £6
same side of the transversal

Note: Corresponding angles (like Z1 and £5 in Fig 5.14) include

(i) different vertices (ii) are on the same side of the transversal and
(iii) arein ‘corresponding’ positions (above or below, left or right) relative to the
two lines.
1
3 2 4
6
2 8
7
Fig 5.14
Alternate interior angles (like /3 and Z6 in Fig 5.15) 3
() have different vertices &
(i) are on opposite sides of the transversal and 6 5

(i) lie ‘“between’ the two lines. Fig 5.15
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TRrY THESE

Name the pairs of angles in each figure:

< ﬁ/ > A By B
o [
1

/oo O
v % N

5.3.4 Transversal of Parallel Lines

Do you remember what parallel lines are? They are lines on a plane that do not meet
anywhere. Can you identify parallel lines in the following figures? (Fig 5.16)

Fig 5.16

Transversals of parallel lines give rise to quite interesting results.

Take a ruled sheet of paper. Draw (in thick colour) two parallel lines / and m.
Draw a transversal 7 to the lines /and m. Label £1 and £2 as shown [Fig 5.17(1)]. §
Place a tracing paper over the figure drawn. Trace the lines /, m and 1.

Slide the tracing paper along ¢, until / coincides with m.

You find that £1 on the traced figure coincides with /2 of the original figure.

In fact, you can see all the following results by similar tracing and sliding activity.
(1) L1= 22 (i) £L3= «4 (i) £5= Z£6 (iv) L7= /8 4
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This activity illustrates the following fact:

LINES AND ANGLES

N

N
< / m
< < >
/
/
v
(if)
,r\t
/
c / S
< N >
< / >

Fig 5.17

(iv)

equal in measure.

If two parallel lines are cut by a transversal, each pair of corresponding angles are

We use this result to get another interesting result. Look at Fig 5.18.

When 7 cuts the parallel lines, /, m, we get, £3 = £7 (vertically opposite angles).
But £7 = £8 (corresponding angles). Therefore, /3= /8
You can similarly show that £1 = £6. Thus, we

have the following result :

pair of alternate interior angles are equal.

Iftwo parallel lines are cut by a transversal, each

This second result leads to another interesting

property. Again, from Fig 5.18.

57 /
31

6 8 m
42

Fig 5.18
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Z£3+ /1 =180°(£3 and Z1 form a linear pair)

But £1 = £6 (A pair of alternate interior angles)

Therefore, we can say that £3 + 26 =180°.

Similarly, Z1+ £Z8=180°. Thus, we obtain the following result:

Iftwo parallel lines are cut by a transversal, then each pair of interior angles on the same
side of the transversal are supplementary.

You can very easily remember these results if you can look for relevant ‘shapes’.

The F-shape stands for corresponding angles:

| |
[

The Z - shape stands for alternate angles.

) | \t\

Draw a pair of parallel lines and a transversal. Verify the above three statements by actually measuring
the angles.

N
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/ 2
a 2

Lines /|| m; Lines a|| b; [,, 1, be two lines
tis atransversal ¢ is atransversal t1is atransversal
Lx=7? Ly=1? Is£1=2427
¢
/ m [

Vol e [ /.
// < e

Lines /|| m; Lines /|| m; Lines!||m,p | q;
tis atransversal tis atransversal Finda, b, ¢, d
Lz=? Lx=7?

5.4 CHECKING FOR PARALLEL LINES
If two lines are parallel, then you know that a transversal gives rise to
pairs of equal corresponding angles, equal alternate interior angles | |
and interior angles on the same side of the transversal being
supplementary. i i
When two lines are given, is there any method to check if they are : :
parallel or not? You need this skill in many life-oriented situations. | |
A draftsman uses a carpenter’s square and a straight edge (ruler)
to draw these segments (Fig 5.19). He claims they are parallel. How? ' '
Are you able to see that he has kept the corresponding angles to Fig 5.19
be equal? (What is the transversal here?)
Thus, when a transversal cuts two lines, such that pairs of N
corresponding angles are equal, then the lines have to be parallel.
Look at the letter Z(Fig 5.20). The horizontal segments here are
parallel, because the alternate angles are equal. /
When a transversal cuts two lines, such that pairs of alternate
interior angles are equal, the lines have to be parallel. Fig 5.20
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p
1
Drawaline/ (Fig 5.21).
Draw a line m, perpendicular to /. Again draw a line p, 5
such that p is perpendicular to m. !

Thus, p is perpendicular to a perpendicular to /.

You find p || /. How? This is because you draw p such
that £1 + £2 =180°.

Thus, when a transversal cuts two lines, such that pairs of interior angles on the
same side of the transversal are supplementary, the lines have to be parallel.

TrY THESE
t
¢ 4 /
/ \ > 7 € >/

Fig 5.21

< o [ 50° 70
X
50° sm < >m >
) / 130\"\\
Is /|| m? Why? Isl || m? Why? If I || m, what is £x?

EXERCISE 5.2

1. State the property that is used in each of the ﬂé \
following statements? s a
@) If al|b,then L1 =L5. ﬁ%/ \ ,
() If£4=/6,thenalb. 78
(i) IfZ4+2£5=180°thenal|lb. . \4
2. Inthe adjoining figure, identify AR )
() the pairs of corresponding angles. Y 2
(i) the pairs of alternate interior angles. )7265/ b
(ii1) the pairs of interior angles on the same »
side of the transversal. 4

(iv) the vertically opposite angles. ‘\é
125°

3. Intheadjoining figure, p || ¢. Find the unknown Il
angles. d %
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LINES AND ANGLES

4. Find the value ofx in each of'the following figures if/ || m.

m

/
o ] ]
110/7/ N < > a
/ o ]
X < >bh
/ >m / /

A

A

) (i) A
5. Inthe given figure, the arms of two angles are parallel.
If ZABC =70°, then find b
i «£DGC 70° C
(i) «DEF B /G
6. Inthe given figures below, decide whether / is parallel to m. E T

S

S

WHAT HAVE WE DIScUsSED?

1. Werecallthat (i) A line-segment hastwo end points.
(i) A ray hasonly one end point (its initial point); and
(i) A line has no end points on either side.

2. When two lines / and m meet, we say they intersect; the meeting point is called the
point of intersection.
When lines drawn on a sheet of paper do not meet, however far produced, we call
them to be parallel lines.
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THE TRIANGLE AND ITS PROPERTIES

he Triangle and
Its Properties

Chapter B

6.1 INTRODUCTION

A triangle, you have seen, is a simple closed curve made of three line A
segments. It has three vertices, three sides and three angles.

Here is AABC (Fig 6.1). It has
Sides: AB , BC , CA
Angles: ZBAC, ZABC, ZBCA B
Vertices: A B, C
The side opposite to the vertex A is BC. Can you name the angle opposite to the side AB?
You know how to classify triangles based on the (1) sides (ii) angles.

(1 Based on Sides: Scalene, Isosceles and Equilateral triangles.

(1) Based on Angles: Acute-angled, Obtuse-angled and Right-angled triangles.

Make paper-cut models of the above triangular shapes. Compare your models with
those of your friends and discuss about them.

@]

Fig 6.1

Try THESE

1. Write the six elements (i.e., the 3 sides and the 3 angles) of AABC.
2. Writethe:
(i) Side opposite to the vertex Q of APQR
(i) Angle opposite to the side LM of ALMN
(i) Vertex opposite to the side RT of ARST
3. Look at Fig 6.2 and classify each of the triangles according to its
(a) Sides
(b) Angles
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THE TRIANGLE AND ITS PROPERTIES

. L
<
Q)

\9 i 7cm
Q 6cm R 0 7cm )
(ii) (iii)

A P
70’?2 6cm
3cm
B 3cm C Q 6cm R
(V) (vi)
Fig 6.2

Now, let us try to explore something more about triangles.

6.2 MEeEDIANS OF A TRIANGLE

Given a line segment, you know how to find its perpendicular bisector by paper folding.
Cut out a triangle ABC from a piece of paper (Fig 6.3). Consider any one of'its sides, say,

BC. By paper-folding, locate the perpendicular bisector of BC . The folded crease meets
BC at D, its mid-point. Join AD .
A

P INpuE S ——

Fig 6.3

The line segment AD, joining the mid-point of BC toits opposite vertex A is called a
median of the triangle.

Consider the sides AB and CA and find two more medians of the triangle.
A median connects a vertex of a triangle to the mid-point of the opposite side.

THINK, Discuss AND WRITE )

2. Does a median lie wholly in the interior of the triangle? (If you think that this is not
true, draw a figure to show such a case).

0 Q\/(
1. How many medians can a triangle have? &%7
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6.3 ALTITUDES OF A TRIANGLE A

Make a triangular shaped cardboard ABC. Place it
upright on a table. How ‘tall’ is the triangle? The height
1s the distance from vertex A (in the Fig 6.4) to the ¢

base BC .

From A to BC, you can think of many line Fig 6.4
segments (see the next Fig 6.5). Which among them
will represent its height?

The height is given by the line segment that starts from A,

comes straight down to BC , and 1s perpendicular to BC.

This line segment AL is an altitude of the triangle. B

An altitude has one end point at a vertex of the triangle
and the other on the line containing the opposite side. Through
each vertex, an altitude can be drawn.

THINK, Discuss AND WRITE

1. How many altitudes can a triangle have?

2. Draw rough sketches of altitudes from A to BC for the following triangles (Fig 6.6):
A

Acute-angled Right-angled Obtuse-angled
@ (i) (iif)
Fig 6.6

3. Will an altitude always lie in the interior of a triangle? If you think that this need not be
true, draw a rough sketch to show such a case.

4. Canyou think of a triangle in which two altitudes of the triangle are two of its sides?
5. Canthe altitude and median be same for a triangle?
(Hint: For Q.No. 4 and 5, investigate by drawing the altitudes for every type of triangle).

Take several cut-outs of
(i) anequilateral triangle (i) anisosceles triangle and
(i) ascalene triangle.

Find their altitudes and medians. Do you find anything special about them? Discuss it
with your friends.
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ExERCISE 6.1

1. InAPQR, D is the mid-point of QR .

2. Draw rough sketches for the following:

o P
PM is
PD is
Is QM = MR?
Q—w Db R

(a) InAABC, BE is a median.
(b) InAPQR, PQ and PR are altitudes of the triangle.
() InAXYZ, YLis an altitude in the exterior of the triangle.

3. Verify by drawing a diagram if the median and altitude of an isosceles triangle can be

same.

6.4 EXTERIOR ANGLE OF A TRIANGLE AND ITS PROPERTY

Draw a triangle ABC and produce one of'its sides,

say BC as shown in Fig 6.7. Observe the angle ACD

formed at the point C. This angle lies in the exterior

of AABC. We call it an exterior angle of the AABC

formed at vertex C. B C
Clearly Z/BCA is an adjacent angle to ZACD. The Fig 6.7
remaining two angles of the triangle namely ZA and

/B are called the two interior opposite angles or the two remote interior angles
of ZACD. Now cut out (or make trace copies of) ZA and /B and place them

adjacent to each other as shown in Fig 6.8. ]

Do these two pieces together entirely cover ZACD? 0 %
Canyou say that \ »
m ZLACD =m LA +m £B?

. As done earlier, draw a triangle ABC and form an

exterior angle ACD. Now take a protractor and
measure ZACD, ZA and /B.

Find the sum ZA + ZB and compare it with the Q
measure of ZACD. Do you observe that ZACD is A
equal (or nearly equal, if there is an error in B C
measurement) to ZA + ZB? Fig 6.8

v

ok

(N

v

Te
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You may repeat the two activities as mentioned by drawing some more triangles along
with their exterior angles. Every time, you will find that the exterior angle of a triangle is
equal to the sum of'its two interior opposite angles.

A logical step-by-step argument can further confirm this fact.
An exterior angle of a triangle is equal to the sum of its interior opposite

angles.
. . A E
Given: Consider AABC.
ZACD is an exterior angle. 1
To Show: mZACD = mZA+m£B 5 Ny
Through C draw CE , parallel to BA . B C D~
Fig 6.9
Justification
Steps Reasons
(a) £L1=xx BA || CE and AC is a transversal.
Therefore, alternate angles should be equal.
b) L2=2y BA || CE and BD isatransversal.

Therefore, corresponding angles should be equal.
(o) L1+ L2=Ux+2Ly
(d) Now, £Lx+ Zy=m LACD  FromFig6.9
Hence, L1+ £2=/ZACD

The above relation between an exterior angle and its two interior opposite angles is
referred to as the Exterior Angle Property of a triangle.

THaINK, Discuss AND WRITE

1. Exterior angles can be formed for a triangle in many ways. Three of them are shown
here (Fig 6.10)

\.)\

Fig 6.10

There are three more ways of getting exterior angles. Try to produce those rough
sketches.

2. Arethe exterior angles formed at each vertex of a triangle equal?

3. What can you say about the sum of an exterior angle of a triangle and its adjacent
interior angle?
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ExampLE 1 Find angle xinFig6.11.

50°

SOLUTION Sum ofinterior opposite angles = Exterior angle

or 50° +x = 110° 110° p

or x = 60° Fig 6.11

THINK, Discuss AND WRITE \"
L . : . Y
1. What can you say about each of the interior opposite angles, when the exterior angle is ey
(1) aright angle? (1) anobtuse angle? (1) anacute angle? ) r

2. Canthe exterior angle of a triangle be a straight angle?

LI

Try THESE

1. Anexterior angle of a triangle is of measure 70° and one ofits interior opposite
angles is of measure 25°. Find the measure of the other interior opposite

angle. 20
2. Thetwo interior opposite angles of an exterior angle of a triangle are 60° and

80°. Find the measure of the exterior angle. 50° p0°
3. Issomething wrong in this diagram (Fig 6.12)? Comment. Fig 6.12

EXERCISE 6.2

1. Find the value of the unknown exterior angle x in the following diagrams:

50° 65°
X
o X
2 45° 30° 40°
(i) /c (i) (iif)
\ 50°
60 .
3
. 30°
= X 60
(iv) L -
) \-\ (vi)
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2. Find the value of the unknown interior angle x in the following figures:

~ 125°
50° /
° X
4 115 -~
i (ii) 2 L]

® (ii1)

60° 20° *
120° .
30° X 550
v)

There is a remarkable property connecting the three angles of a triangle. You are going to
see this through the following four activities.

6.5 ANGLE SuM PROPERTY OF A TRIANGLE

1. Drawatriangle. Cut on the three angles. Rearrange them as shown in Fig 6.13 (1), (i1).
The three angles now constitute one angle. This angle is a straight angle and so has
measure 180°.

A S

i (ii)
Fig 6.13

Thus, the sum of the measures of the three angles of a triangle is 180°.

2. The same fact you can observe in a different way also. Take three copies of any
triangle, say AABC (Fig 6.14).

A
A | |
3 3 3
B 2 C 2 2

Fig 6.14
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Arrange them asin Fig 6.15.
What do you observe about £1 + £2+ /37
(Do you also see the ‘exterior angle

property’?)

THE TRIANGLE AND ITS PROPERTIES

Fig 6.15

3. Take a piece of paper and cut out a triangle, say, AABC (Fig 6.16).
Make the altitude AM by folding AABC such that it passes through A.
Fold now the three corners such that all the three vertices A, B and C touch at M.

Zh----==>

@

(i)
Fig 6.16

A
AL
B
B .ee M
(iii)

You find that all the three angles form together a straight angle. This again shows that
the sum of the measures of the three angles of a triangle is 180°.

4. Draw any three triangles, say AABC, APQR and AXYZ in your notebook.
Use your protractor and measure each of the angles of these triangles.

Tabulate your results
Name of A Measures of Angles Sum of the Measures
of the three Angles
AABC mZA= msZB= m«ZC= mZA+msZB+mZC=
APQR m/P= mZQ= msR= m/P+mZQ+msR=
AXYZ msLX= mLY= mLZ= mLX+m”LY +mLZ =

Allowing marginal errors in measurement, you will find that the last column always
gives 180° (or nearly 180°).
When perfect precision is possible, this will also show that the sum of the measures of
the three angles of a triangle is 180°.

You are now ready to give a formal justification of your assertion through logical

argument.

Statement The total measure of
the three angles of a
triangle is 180°.

To justify this let us use the exterior
angle property of a triangle.
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Given /L1, £2, /3 are angles of AABC (Fig 6.17).

Z4 s the exterior angle when BC is extended to D.
Justification Z1+ £2= /4 (by exterior angle property)

L1+ 2+ /3 =/4+ /3 (adding £3 to both the sides)
But £4 and £3 form a linear pair so it is 180°. Therefore, £1+ £2+ /3 =180°.
Let us see how we can use this property in a number of ways.

ExAMPLE 2 Inthe given figure (Fig 6.18) find m/P. P

SoLuTioN By angle sum property of a triangle,
m/P +47° + 52° = 180°
Therefore m/P=180°—47° 500 QAT 522\ R
=180°—-99°=8]° Fig 6.18

EXERCISE 6.3

1. Find the value of the unknown x in the following diagrams:

[ A
X
p50° ' 609 c
(1)
<
‘ 2x
X X x
vy < V) (vi)

2. Find the values of the unknowns x and y in the following diagrams:

80°
50°

500 ypel20° 500 h XAV 60°
(1) (i1) (iii)
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y
30°

A Y
X

v X " VRS

Try THESE

1. Two angles of a triangle are 30° and 80°. Find the third angle.
2. One of'the angles of a triangle is 80° and the other two angles are equal. Find the
measure of each of the equal angles.

3. Thethree angles of a triangle are in the ratio 1:2:1. Find all the angles of the triangle.
Classify the triangle in two different ways.

THaINK, Discuss AND WRITE

1. Canyou have a triangle with two right angles? WW’
2. Canyou have a triangle with two obtuse angles? / L,‘/\

3. Canyou have a triangle with two acute angles? d \< -
4. Canyou have a triangle with all the three angles greater than 60°? i

5. Canyou have a triangle with all the three angles equal to 60°? S

6. Canyou have a triangle with all the three angles less than 60°?

6.6 Two SpeEcIAL TRIANGLES : EQUILATERAL AND ISOSCELES

A triangle in which all the three sides are of equal lengths is called an equilateral
triangle.

Take two copies of an equilateral triangle ABC (Fig 6.19). Keep one of them fixed.
Place the second triangle on it. It fits exactly into the first. Turn it round in any way and still
they fit with one another exactly. Are you able to see that
when the three sides of a triangle have equal lengths then A
the three angles are also of the same size?

We conclude that in an equilateral triangle:

(1) all sides have same length.

(1) each angle has measure 60°. B f
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A triangle in which two sides are of equal lengths is called an isosceles triangle.
|
X X

/\\ |
I
I
I
Y Z Y Z

(i) 'M
Fig 6.20 (i1)

From a piece of paper cut out an isosceles triangle XYZ, with XY=XZ (Fig 6.20).
Fold it such that Z lies on Y. The line XM through X is now the axis of symmetry (which
you will read in Chapter 14). You find that £Y and £Z fit on each other exactly. XY and
XZ are called equal sides; YZ is called the base; £Y and £Z are called base angles and

these are also equal.

Thus, in an isosceles triangle:
(1) two sides have same length.
(1) base angles opposite to the equal sides are equal.

TRrRY THESE
1. Find angle x in each figure:

> (Vi)

X X 5 T
(vii) (viii) V (ix)
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2. Find angles x and y in each figure.
929
X
y 120° . " v
(i) (i) (iii)

6.7 SuMm oF THE LENGTHS OF Two SIDES OF A TRIANGLE

I.

Mark three non-collinear spots A, B and C in your playground. Using lime powder
mark the paths AB, BC and AC.

Ask your friend to start from A and reach C, walking along one or more ) //é\\

of thesgaths. She can, for example, walk first along ﬂB and then // \\
along BC to reach C; or she can walk straight along AC. She will . e ‘\\
naturally prefer the direct path AC. If she takes the other path (AB and Be'--- ;‘ 1_g_6_2_1 ----%C

then BC ), she will have to walk more. In other words,
AB +BC> AC Q)]

Similarly, if one were to start from B and go to A, he or she will not take the route

BC and CA but will prefer BA This s because

BC+CA> AB (i)
By a similar argument, you find that
CA+AB>BC (i)

These observations suggest that the sum of the lengths of any two sides of a
triangle is greater than the third side.

Collect fifteen small sticks (or strips) of different lengths, say, 6 cm, 7 cm, 8 cm,
9cm, ..., 20 cm.

Take any three of these sticks and try to form a triangle. Repeat this by choosing
different combinations of three sticks.

Suppose you first choose two sticks of length 6 cm and 12 cm. Your third stick has to
be of length more than 12 —6 =6 cm and less than 12 + 6 = 18 cm. Try this and find
out why it is so.

To form a triangle you will need any three sticks such that the sum of the lengths of
any two of them will always be greater than the length of the third stick.

This also suggests that the sum of the lengths of any two sides of a triangle is greater
than the third side.
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3. Draw any three triangles, say AABC, APQR and AXYZ in your notebook
(Fig 6.22).

A R Z

) (i) (iii)
Fig 6.22

Use your ruler to find the lengths of their sides and then tabulate your results as follows:

Name of A Lengths of Sides Is this True?
A ABC AB AB -BC <CA (Yes/No)
+ >
BC BC- CA < AB (Yes/No)
+ >
CA CA-AB<BC (Yes/No)
+ >
A PQR PQ PQ —QR <RP (Yes/No)
+ >
QR QR - RP<PQ (Yes/No)
+ >
RP RP-PQ<QR (Yes/No)
+ >
AXYZ XYy XY-YZ<ZX (Yes/No)
+ >
YZ YZ-7ZX<XY (Yes/No)
+ >
X ZX-XY<YZ (Yes/No)
+ >

This also strengthens our earlier guess. Therefore, we conclude that sum of the lengths
of any two sides of a triangle is greater than the length of the third side.

We also find that the difference between the length of any two sides of a triangle is
smaller than the length of the third side.
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ExaMPLE 3 s there a triangle whose sides have lengths 10.2 cm, 5.8 cm and 4.5 cm?

SoOLUTION  Suppose such a triangle is possible. Then the sum of the lengths of any two
sides would be greater than the length of the third side. Let us check this.

Is4.5+58>10.27 Yes
[s58+102>457 Yes
I[s10.2+4.5>5.87 Yes

Therefore, the triangle is possible.

ExamPLE 4 The lengths of two sides of a triangle are 6 cm and 8 cm. Between which
two numbers can length of the third side fall?

SOLUTION  We know that the sum of two sides of a triangle is always greater than
the third.

Therefore, third side has to be less than the sum of the two sides. The third side is thus,
lessthan 8 + 6 =14 cm.

The side cannot be less than the difference of the two sides. Thus, the third side has to
be more than 8 —6 =2 cm.

The length of'the third side could be any length greater than 2 and less than 14 cm.

EXERCISE 6.4

1. Isit possible to have a triangle with the following sides?
(1 2cm,3cm,5cm @) 3cm,6cm,7cm

() 6cm,3 cm,2cm

2. Take any point O in the interior of a triangle PQR. Is
(i) OP+0Q >PQ?
@@ OQ -+ OR>QR?
(i) OR + OP >RP?
3. AMis amedian of a triangle ABC.
IsAB + BC+ CA>2 AM?

(Consider the sides of triangles
AABM and AAMC.) D C

4. ABCD is a quadrilateral.

IsAB +BC + CD + DA>AC + BD?
5. ABCDis quadrilateral. Is

AB +BC+CD+DA<2(AC +BD)?
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THE TRIANGLE AND ITS PROPERTIES

6. The lengths of two sides of a triangle are 12 cm and 15 cm. Between what two

measures should the length of the third side fall?

THaINK, Discuss AND WRITE

1. Isthe sum of any two angles of a triangle always greater than the third angle?

6.8 RIGHT-ANGLED TRIANGLES AND PYTHAGORAS PROPERTY

Pythagoras, a Greek philosopher of sixth century

property of right-angled triangles given in this section.
The property is, hence, named after him. In fact, this
property was known to people of many other
countries too. The Indian mathematician Baudhayan
has also given an equivalent form of'this property.
We now try to explain the Pythagoras property.

In a right-angled triangle, the sides have some
special names. The side opposite to the right angle
is called the hypotenuse; the other two sides are
known as the legs of the right-angled triangle.

In AABC (Fig 6.23), the right-angle is at B. So,

AC is the hypotenuse. AB and BC are the legs of
AABC.

Make eight identical copies of right angled
triangle of any size you prefer. For example, you
make a right-angled triangle whose hypotenuse is a
units long and the legs are of lengths 4 units and
cunits (Fig 6.24).

Draw two identical squares on a sheet with sides
oflengths b +c.

A

Fig 6.23

Fig 6.24

You are to place four triangles in one square and the remaining four triangles in the
other square, as shown in the following diagram (Fig 6.25).

b c

Square A Flg 6.25

c

c

b
Square B
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The squares are identical; the eight triangles inserted are also identical.

Hence the uncovered area of square A= Uncovered area of square B.

1.e., Area of inner square of square A =The total area of two uncovered squares in square B.
a=b+c

This is Pythagoras property. It may be stated as follows:

In a right-angled triangle,
the square on the hypotenuse = sum of the squares on the legs.

Pythagoras property is a very useful tool in mathematics. It is formally proved as a
theorem in later classes. You should be clear about its meaning,

It says that for any right-angled triangle, the area of the square on the hypotenuse is b
equal to the sum of the areas of the squares on the legs.

Draw a right triangle, preferably on
a square sheet, construct squares on
its sides, compute the area of these
squares and verify the theorem
practically (Fig 6.26).

If you have a right-angled triangle,
the Pythagoras property holds. If the a
Pythagoras property holds for some
triangle, will the triangle be right-
angled? (Such problems are known as
converse problems). We will try to
answer this. Now, we will show that, c
if there is a triangle such that sum of
the squares on two of its sides is equal
to the square of the third side, it must Fig 6.26
be a right-angled triangle.

1. Have cut-outs of squares with sides 4 cm,
5 cm, 6 cm long. Arrange to get a triangular
shape by placing the corners of the squares
suitably as shown in the figure (Fig 6.27).

By Trace out the triangle formed. Measure each

angle of the triangle. You find that there is no

right angle at all. 4

In fact, in this case each angle will be acute! Note

that £+ 5262 5° + 62 £ 4° and 6 + 42 £ 52, Fig 6.27
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2. Repeat the above activity with squares whose sides have lengths 4 cm, 5 cm and
7 cm. You get an obtuse-angled triangle! Note that

42 + 52 # 7% etc.

This shows that Pythagoras property holds if and only if the triangle is right-angled.
Hence we get this fact:

If the Pythagoras property holds, the triangle must be right-angled.

ExAMPLE 5 Determine whether the triangle whose lengths of sides are 3 cm, 4 cm,
5 cmis a right-angled triangle.

SOLUTION 32=3x3=0:42=4x4=16,5=5x5=25
We find 3%+ 4*= 52,
Therefore, the triangle is right-angled.

Note: Inany right-angled triangle, the hypotenuse happens to be the longest side. In this
example, the side with length 5 cm is the hypotenuse.

ExampPLE 6 A ABC is right-angled at C. If o
AC=5cmand BC =12 cm find 5 em ?
the length of AB.
: ) C B
SoLuTION A rough figure will help us (Fig 6.28). 12 cm
By Pythagoras property, Fig 6.28

AB?=AC* + BC*
=52+122 =25+ 144 =169 = 132
or AB*=13% So, AB=13
or the length of AB is 13 cm.

Note: To identify perfect squares, you may use prime factorisation technique.

TRy THESE
Find the unknown length x in the following figures (Fig 6.29):

15 cm
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37 37 X

210
24
12 3
7 12 5 cm
X cm
< X >

(iv) (V) (vi)
Fig 6.29

EXERCISE 6.5

PQR is a triangle, right-angled at P. fPQ=10cm
and PR =24 cm, find QR.

ABC s a triangle, right-angled at C. IfAB =25
cmand AC =7 cm, find BC.

A 15 mlong ladder reached a window 12 m high

15m 12m

from the ground on placing it against a wall at a
distance a. Find the distance of the foot of the
ladder from the wall. a

Which of'the following can be the sides of a right
triangle?

(1 2.5cm,6.5cm, 6cm.

@) 2cm, 2cm, Scm.

@) 1.5cm, 2cm, 2.5cm.

In the case of right-angled triangles, identify the
right angles.
A tree is broken at a height of 5 m from the ground

and its top touches the ground at a distance of

12 m from the base of the tree. Find the original

height of the tree.

Angles Q and R of a APQR are 25° and 65°. P
Write which of the following is true:

() PQ+QR® =RP:

(i) PQ*+RP>=QR> Q 25° 65%
(i) RP?+ QR*=PQ’

R

7. Find the perimeter of the rectangle whose length is 40 cm and a diagonal is 41 cm.

oo

. The diagonals of a rhombus measure 16 cm and 30 cm. Find its perimeter.



(b0 o0 Zécze:o

24 37 37
12
7
x < X >
(iv) (V)
Heédo. 6.29
©grsdo 6. 5

. POR (8gbeso P 5 oo &'0 5OA sod. PQ =

1020.80 S8k PR 2420.80 wowd QR Dend

BoRP0dw?

. ABC (880asio C 58 oow &herin BOA &od.

AB =25 20.%» aéaeoﬁaaAC 7 0.8 oowd

BC 850",

. 15 o, KD Ko IFYS, 7 DS 12 . 2KHS°
%) 8880 SeoTon. A $08 DTS Foe0d

D&y Ho Srdo a BLoRrLodn?

. 1808 T08° DD oSt (BehHa ghHezen?
(i) 2.520.8n.,6.520.8., 60.5.

(i) 220.80.,220.8., 520.5%.

(i) 1.520.8.,220.80., 2.5 20.5x.

wosn (Bghere DN, wowsirel:
1HBoKok.

. Jo 2008 5 . dHS® DBA Dowd &8 Bty &
grifo Ty Fozsen 08 12 &, Swiso & airvéDaZO
=838. @oaoé 3D cﬁwé& TN 0 B0 08.

. APQR &%) S Q 08 R Denden 25°
$08350 65° (8od TAS* DB e (00!

() PQ*+QR* =RP* S
(i) PQ’+RP* = QR?
(i) RP?+ QR®=PQ?
25° 655

. 40 20.80. PEDH 5088w 41 o. . gsw Q R
BOAD &8 $H5(H0 Bk HepSed EHFsn.
. Troul G Sore Swden 16 20.80. H0ckn 30 20.80. S HipSes EHRrmn?




THE TRIANGLE AND ITS PROPERTIES

THINK, Discuss AND WRITE

Which is the longest side in the triangle PQR, right-angled at P?
Which is the longest side in the triangle ABC, right-angled at B?
Which is the longest side of a right triangle?

b=

‘The diagonal of a rectangle produce by itself the same area as produced by its
length and breadth’— This is Baudhayan Theorem. Compare it with the Pythagoras

property.

Enrichment activity

There are many proofs for Pythagoras theorem, using ‘dissection’ and ‘rearrangement’
procedure. Try to collect a few of them and draw charts explaining them.

WHAT HAVE WE DISCUSSED?

1. The six elements of a triangle are its three angles and the three sides.

2. The line segment joining a vertex of a triangle to the mid point of its opposite side is
called a median of the triangle. A triangle has 3 medians.

3. The perpendicular line segment from a vertex of a triangle to its opposite side is
called an altitude of the triangle. A triangle has 3 altitudes.

4. An exterior angle of a triangle is formed, when a side of a triangle is produced. At
each vertex, you have two ways of forming an exterior angle.

5. A property of exterior angles:

The measure of any exterior angle of a triangle is equal to the sum of the measures of
its interior opposite angles.

6. The angle sum property of a triangle:
The total measure of the three angles of a triangle is 180°.
7. Atriangle is said to be equilateral, if each one of'its sides has the same length.
In an equilateral triangle, each angle has measure 60°.
8. Atriangle is said to be isosceles, if atleast any two of'its sides are of same length.

The non-equal side of an isosceles triangle is called its base; the base angles of an
isosceles triangle have equal measure.

9. Property of the lengths of sides of a triangle:

The sum of the lengths of any two sides of a triangle is greater than the length of the
third side.

The difference between the lengths of any two sides is smaller than the length of the
third side.
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This property is useful to know if it is possible to draw a triangle when the lengths of
the three sides are known.

10. Inaright angled triangle, the side opposite to the right angle is called the hypotenuse
and the other two sides are called its legs.

11. Pythagoras property:
In a right-angled triangle,
the square on the hypotenuse = the sum of the squares on its legs.

If a triangle is not right-angled, this property does not hold good. This property is
useful to decide whether a given triangle is right-angled or not.
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Comparing

Quantities

7.1 PERCENTAGE — ANOTHER WAY oF COMPARING

QUANTITIES
Anita’s Report Rita’s Report
Total 320/400 / Total 300/360
Percentage: 80 /o Percentage: 83.3

Anita said that she has done better as she got 320 marks whereas Rita got only 300. Do
you agree with her? Who do you think has done better?

Mansi told them that they cannot decide who has done better by just comparing the
total marks obtained because the maximum marks out of which they got the marks are not
the same.

She said why don’t you see the Percentages given in your report cards?
Anita’s Percentage was 80 and Rita’s was 83.3. So, this shows Rita has done better.
Do you agree?
Percentages are numerators of fractions with denominator 100 and have been
used in comparing results. Let us try to understand in detail about it.

7.1.1 Meaning of Percentage

Per cent is derived from Latin word “per centum’ meaning ‘per hundred’.

Per cent is represented by the symbol % and means hundredths too. That is 1% means

1
1 out of hundred or one hundredth. It can be written as: 1% = m =0.01

To understand this, let us consider the following example.
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Rina made a table top of 100 different coloured tiles. She counted yellow, green, red
and blue tiles separately and filled the table below. Can you help her complete the table?

Colour | Number Rate per Fraction | Written as Read as
of Tiles Hundred
Yellow 14 14 el 14% 14 per cent
100
Green 26 26 2 26% 26 per cent
100
Red 35 35 — ---- ----
Blue 25 | emeeeee- -—-- -—-- -—--
Total 100

1. Find the Percentage of children of different heights for the following data.

Height Number of Children | In Fraction | In Percentage
110 cm 22

120 cm 25

128 cm 32

130 cm 21

Total 100

2. A shop has the following number of shoe pairs of different
sizes.

Size 2 :20 Size 3:30 Size 4 :28
Size5: 14 Size 6: 8

Write this information in tabular form as done earlier and
find the Percentage of each shoe size available in the shop.

Percentages when total is not hundred

In all these examples, the total number of items add up to 100. For example, Rina had 100
tiles in all, there were 100 children and 100 shoe pairs. How do we calculate Percentage
of'an item if the total number of items do not add up to 100? In such cases, we need to
convert the fraction to an equivalent fraction with denominator 100. Consider the following
example. You have a necklace with twenty beads in two colours.
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Colour Number | Fraction | Denominator Hundred In Percentage
of Beads
Red 8 8 ix@ ) 40%
© 20 20100 100 ’
e 20 20100 100 °
Total 20
Anwar found the Percentage of red beads like this Asha does it like this
Out of 20 beads, the number of red beads is 8. 8 8x5
Hence, out of 100, the number of red beads is 20 20%5
i><100 =40 (out of hundred) =40% — 40 — 40%
20 100 ’

We see that these three methods can be used to find the Percentage when the total
does not add to give 100. In the method shown in the table, we multiply the fraction by

100

100" This does not change the value of the fraction. Subsequently, only 100 remains in the

denominator.

5
Anwar has used the unitary method. Asha has multiplied by 5 to get 100 in the

denominator. You can use whichever method you find suitable. May be, you can make
your own method too.

The method used by Anwar can work for all ratios. Can the method used by Asha also
work for all ratios? Anwar says Asha’s method can be used only if you can find a natural
number which on multiplication with the denominator gives 100. Since denominator was 20,
she could multiply it by 5 to get 100. If the denominator was 6, she would not have been
able to use this method. Do you agree?

1. A collection of 10 chips with different colours is given .

Colour | Number | Fraction | Denominator Hundred | In Percentage

@ @ @ @ Green
Red
® ® ® Total

Blue

Fill the table and find the percentage of chips of each colour.
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2. Malahas a collection of bangles. She has 20 gold bangles and 10 silver bangles.
What is the percentage of bangles of each type? Can you put it in the tabular form
as done in the above example?

THINK, Discuss AND WRITE

1. Look at the examples below and in each of them, discuss which is better for
comparison.

In the atmosphere, 1 g of air contains:

.78 g Nitrogen 78% Nitrogen &/

.21 g Oxygen or 21% Oxygen
.01 g Other gas 1% Other gas
2. Ashirthas:

3
o g Cotton 60% Cotton

/ & 2
5 Polyster or 40% Polyster

S

7.1.2 Converting Fractional Numbers to Percentage

Fractional numbers can have different denominator. To compare fractional numbers, we
need a common denominator and we have seen that it is more convenient to compare if
our denominator is 100. That is, we are converting the fractions to Percentages. Let us try
converting different fractional numbers to Percentages.

1
ExampPLE1 Write - as per cent.

3
1 1 100 1
= =Zx = = =x100%
SoLUTION Wehave,3 3 100" 3 0
100 1

=—%=33-%
3 3
ExaMPLE 2 Out of 25 children in a class, 15 are girls. What is the percentage of girls?
SoLuTION Outof25 children, there are 15 girls.

15
Therefore, percentage of girls = o5 100 = 60. There are 60% girls in the class.

5
ExAMPLE 3 Convert 2 to per cent.

5 5
SOLUTION We have, 2 leOO% =125%

<)

k\/((
=
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From these examples, we find that the percentages related to proper fractions are less
than 100 whereas percentages related to improper fractions are more than 100.

THINK, Discuss AND WRITE

(1) Canyoueat 50% of a cake? Can you eat 100% of a cake?
Can you eat 150% of a cake?

(i) Canaprice of anitem go up by 50%? Can a price of an item go up by 100%?
Can a price of an item go up by 150%?

7.1.3 Converting Decimals to Percentage

We have seen how fractions can be converted to per cents. Let us now find how decimals
can be converted to per cents.

ExampLE 4 Convert the given decimals to per cents:

(a) 0.75 (b) 0.09 () 0.2
SoLUTION
9
(a) 0.75=0.75 x 100 % (b) 0.09= 755 =9%

> 100 % = 75%
= — X =
100 ° °

2
(©) 0.2= 75 x 100% =20 %

1. Convert the following to per cents:

12 3.5 49 d 2 0.05
@LE ®35 ©F5F @35 @O0
2. (i) Outof32 students, 8 are absent. What per cent of the students are absent?

There are 25 radios, 16 of them are out of order. What per cent of radios are
out of order?

(i) A shop has 500 items, out of which 5 are defective. What per cent are defective?
(iv) There are 120 voters, 90 of them voted yes. What per cent voted yes?

7.1.4 Converting Percentages to Fractions or Decimals

We have so far converted fractions and decimals to percentages. We can also do the
reverse. That is, given per cents, we can convert them to decimals or fractions. Look at the
table, observe and complete it:
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Per cent 1% 10% 25% | 50% | 90% | 125% | 250%

Make some
Fraction i E = i choar;,eq ;?;h
100 100 10 and solve
Decimal | 0.01 0.10 them.

Parts always add to give a whole

In the examples for coloured tiles, for the heights of children and for gases CQ I>i>

in the air, we find that when we add the Percentages we get 100. All the =

parts that form the whole when added together gives the whole or 100%. 7<| bv
So, if we are given one part, we can always find out the other part. Suppose,

30% of a given number of students are boys.

This means that if there were 100 students, 30 out of them would be boys and the
remaining would be girls.

Then girls would obviously be (100 —30)% = 70%.

TrYy THESE
1. 35% + % =100%, 64% + 20% + % =100%
45% =100% — %, 70% = % — 30% @

2. If65% of students in a class have a bicycle, what per cent
of the student do not have bicycles?

3. We have a basket full of apples, oranges and mangoes.
I 50% are apples, 30% are oranges, then what per cent

are mangoes?

THINK, Discuss AND WRITE

Consider the expenditure made on a dress
20% on embroidery, 50% on cloth, 30% on stitching.

Can you think of more such examples?
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7.1.5 Fun with Estimation
Percentages help us to estimate the parts of an area.

ExaMPLE 5 What per cent of the adjoining figure is shaded?

SoLuTtiON We first find the fraction of the figure that is shaded. From this fraction,
the percentage of the shaded part can be found.

11
You will find that half of the figure is shaded. And, == 5% 100%="50%

Thus, 50 % of'the figure is shaded.

T2

TryY THESE
What per cent of these figures are shaded?

@ (i)

Tangram
You can make some more figures yourself and ask your friends to estimate the
shaded parts.

7.2 USseE oF PERCENTAGES

7.2.1 Interpreting Percentages

We saw how percentages were helpful in comparison. We have also learnt to convert
fractional numbers and decimals to percentages. Now, we shall learn how percentages
can be used inreal life. For this, we start with interpreting the following statements:
— 5% of'the income is saved by Ravi. — 20 % of Meera’s dresses are blue in colour.
— Rekha gets 10 % on every book sold by her.

What can you infer from each of these statements?

5
By 5% we mean 5 parts out of 100 or we write it as 100" It means Ravi is saving

T 5 out of every % 100 that he earns. In the same way, interpret the rest of the statements
given above.

7.2.2 Converting Percentages to “How Many”
Consider the following examples:

ExAMPLE 6 A survey of 40 children showed that 25% liked playing football. How
many children liked playing football?

SoLuTtioN Here, the total number of children are 40. Out of these, 25% like playing
football. Meena and Arun used the following methods to find the number.
You can choose either method.
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Arun does it like this Meena does it like this
. . 25
Out of 100, 25 like playmg football . 5% of 40 = ——x 40
So out 0f 40, number of children who like 100
25 ~10
laying football = —— % 40 =10
playing 100 100 Hence, 10 children out of 40 like
playing football.
1. Find: Pl
1 )
(@) 50% of 164 (b) 75% of 12 (c) 125% of 64
2. 8% children of'a class of 25 like getting wet in the rain. How many children like
getting wet in the rain.

ExaMPLE 7 Rahul bought a sweater and saved ¥ 200 when a discount of 25% was
given. What was the price of the sweater before the discount?

SoLUTION  Rahul has saved Z 200 when price of sweater is reduced by 25%. This
means that 25% reduction in price is the amount saved by Rahul. Let us
see how Mohan and Abdul have found the original cost of the sweater.

Mohan’s solution Abdul’s solution

25% of the original price =% 200 % 25 is saved for every ¥ 100

Let the price (in%) be P Amount for which¥ 200 is saved
2 100

So, 25% of P =200 or —5><P=200 = —x200 = 800
100 25

P_ 200 B Thus both obtained the original price of
O "4~ or =200 x4 sweater as T 800.

Therefore, P =800

1. 9is25% of what number? 2. 75% of what numberis 15?

ExXERCISE 7.1

1. Convert the given fractional numbers to per cents.

1 5 3 2
(@) 3 (b) 1 © 0 (d) 7
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9.
10.

Convert the given decimal fractions to per cents.
(a) 0.65 (b) 2.1 (c) 0.02 (d) 12.35

Estimate what part of the figures is coloured and hence find the per cent which is
coloured.

@ (1) (i)
Find:
(@) 15%0f250 (b) 1%of1hour (c) 20% ofT2500 (d) 75%of 1 kg
Find the whole quantity if
(a) 5% ofitis 600. (b) 12% ofitisT 1080. (c) 40% ofitis 500 km.
(d) 70% ofitis 14 minutes. (e) 8% ofitis40 litres.

Convert given per cents to decimal fractions and also to fractions in simplest forms:
(@) 25% (b) 150% (c) 20% d) 5%

In a city, 30% are females, 40% are males and remaining are children. What per cent
are children?

Out of 15,000 voters in a constituency, 60% voted. Find the percentage of voters
who did not vote. Can you now find how many actually did not vote?

Meeta saves T 4000 from her salary. If this is 10% of her salary. What is her salary?

A local cricket team played 20 matches in one season. It won 25% of them. How
many matches did they win?

7.2.3 Ratios to Percents

Sometimes, parts are given to us in the form of ratios and we need to convert those to
percentages. Consider the following example:

ExaMPLE 8 Reena’s mother said, to make idlis, you must take two parts rice and

one part urad dal. What percentage of such a mixture would be rice
and what percentage would be urad dal?

SoLuTION In terms of ratio we would write this as Rice : Urad dal =2 : 1.

2 1
Now, 2 + 1=3 is the total of all parts. This means 3 partis rice and 3 partis urad dal.

200 .2

Then, percentage of rice would be % %100 % = 3 66 3 %.

100

1 1
Percentage of urad dal would be 3> 100 % = = - 33-%.

3
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ExampPLE 9 IfZ250isto be divided amongst Ravi, Raju and Roy, so that Ravi gets
two parts, Raju three parts and Roy five parts. How much money will
each get? What will it be in percentages?

SOLUTION  The parts which the three boys are getting can be written in terms of

ratiosas2:3:5. Total of the partsis2 +3 +5=10.
Amounts received by each Percentages of money for each
2 . 2
—x%250=%50 Ravi gets — x100% = 20 %
10 10
i><?250=?75 Rajugetsixloo%—SO%
10 10 -
i><?250=?125 Roy gets £x1000/—500/
10 10 0= 0

1. Divide 15 sweets between Manu and Sonu so that they get 20 %
and 80 % of them respectively.

2. If angles of a triangle are in the ratio 2 : 3 : 4. Find the value of
each angle.

7.2.4 Increase or Decrease as Per Cent

There are times when we need to know the increase or decrease in a certain quantity as
percentage. For example, if the population of a state increased from 5,50,000 to
6,05,000. Then the increase in population can be understood better if we say, the
population increased by 10 %.

How do we convert the increase or decrease in a quantity as a percentage of the initial
amount? Consider the following example.

ExampPLE 10A school team won 6 games this year against 4 games won last year.
What is the per cent increase?

SOLUTION  Theincrease in the number of wins (or amount of change) = 6 —4 =2.

) amount of change
Percentage increase = ——; %100
origina amount or base

increasein the number of wins 2
= — - x100 = — x 100 =50
original number of wins 4

ExAaMPLE 1 1 The number of illiterate persons in a country decreased from 150 lakhs
to 100 lakhs in 10 years. What is the percentage of decrease?

SoLuTioN  Original amount = the number of illiterate persons initially = 150 lakhs.
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Amount of change = decrease in the number of illiterate persons = 150 — 100 = 50 lakhs
Therefore, the percentage of decrease

amount of change
= u g ><100=ﬂ><100=331
origina amount 150 3

Try THESE
I

. Find Percentage of increase or decrease:
— Price of shirt decreased from 3280 t0 ¥ 210.
— Marks in a test increased from 20 to 30.

. My mother says, in her childhood petrol was< 1 a litre. It is¥ 52 per litre today. By
what Percentage has the price gone up?

7.3 PRICES RELATED TO AN ITEM OR BUYING AND SELLING
I bought it for T 600 HOPY

J
] and will sell it forZ 610

The buying price of any item is known as its cost price. It is written in short as CP.
The price at which you sell is known as the selling price or in short SP.

What would you say is better, to you sell the item at a lower price, same price or higher
price than your buying price? You can decide whether the sale was profitable or not
depending on the CP and SP. If CP <SP then you made a profit=SP — CP.

If CP=SP then you are in a no profit no loss situation.
If CP> SP then you have a loss = CP—SP.
Let us try to interpret the statements related to prices of items.
® Atoy bought for< 72 is sold at % 80.
® A'T-shirt bought for¥ 120 is sold at ¥ 100.
® A cycle bought forZ 800 is sold for ¥ 940.
Let us consider the first statement.

The buying price (or CP) is ¥ 72 and the selling price (or SP) is % 80. This means SP
is more than CP. Hence profit made = SP—CP =3 80-%372=%8

Now try interpreting the remaining statements in a similar way.

7.3.1 Profit or Loss as a Percentage
The profit or loss can be converted to a percentage. It is always calculated on the CP.
For the above examples, we can find the profit % or loss %.

Let us consider the example related to the toy. We have CP =% 72, SP =% 80,
Profit = % 8. To find the percentage of profit, Neha and Shekhar have used the
following methods.
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Neha does it this way Shekhar does it this way
Profit t=PLﬁt>< 100=£X100 Onz 72 th fitis¥ 8
rofit per cen cp 75 n e profitis
PR@Fﬁ%@R = 1><1OO = 111 OnZ 100, profit= i><100
! Loss , Psgemmrace 9 9 ’ 72

‘ Arrizyve ow ,

Thus, the profitisZ 8 and

9

1
= 11% . Thus, profit per cent = 11—

profit Per cent is 113 .

Similarly you can find the loss per cent in the second situation. Here,
g CP =% 120, SP =% 100.
- Therefore, Loss=%120-3100=%20

Loss On< 120, the loss is ¥ 20
= x100 ’
Loss per cent CP So on ¥ 100, the loss
20 20 50 2
= —x100 =—x100=—=16—
120 120 3 3
50 2 2
=3 16§ Thus, loss per cent is 16 3
Try the last case.

Now we see that given any two out of the three quantities related to prices that is, CP,
SP, amount of Profit or Loss or their percentage, we can find the rest.

ExampLE 12 The cost of a flower vase is ¥ 120. If the shopkeeper sells it at a loss
of' 10%, find the price at which it is sold.

SoLuTiON  Weare given that CP=% 120 and Loss per cent=10. We have to find
the SP.
Sohan does it like this Anandi does it like this
Loss of 10% means if CP 1s% 100, Loss is 10% of'the cost price
Lossis% 10 =10% of% 120
10
Therefore, SP would be =—x120=312
100
Z(100-10)=% 90 Therefore
When CP is¥ 100, SP is ¥ 90. SP=CP - Loss
Therefore, if CP were ¥ 120 then =3120-%12=% 108
SP = X x120 =7 108 Thus, by both methods we get the SP as
100 T 108.
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COMPARING QUANTITIES

ExampLE 13 Selling price of a toy car is ¥ 540. If the profit made by shopkeeper is
20%, what is the cost price of this toy?

< SoLUTION  Weare given that SP=% 540 and the Profit=20%. We need to find the CP.

Amina does it like this Arun does it like this
20% profit will mean if CP is% 100, Profit=20% of CP and SP = CP + Profit
profitis % 20 So, 540 = CP + 20% of CP
Therefore, SP =100 +20 =120 20 1
Now, when SPis % 120, =CP+ 100 xCP= 1+§ CP
then CP isZ 100. 5
Therefore, when SP is % 540, = ECP' Therefore, 540x% S —CP
100
thenCP=@><540=?450 or 450 =CP

Thus, by both methods, the cost price is ¥ 450.

A shopkeeper bought a chair for ¥ 375 and sold it for ¥ 400. Find the gain Percentage.
Cost ofan item is ¥ 50. It was sold with a profit of 12%. Find the selling price.

An article was sold for ¥ 250 with a profit of 5%. What was its cost price?

An item was sold for ¥ 540 at a loss of 5%. What was its cost price?

ol

7.4 CHARGE GIVEN ON BORROWED MONEY OR SIMPLE
INTEREST

Sohini said that they were going to buy a new scooter. Mohan asked her
whether they had the money to buy it. Sohini said her father was going to
take a loan from a bank. The money you borrow is known as sum borrowed
or principal.

This money would be used by the borrower for some time before it is
returned. For keeping this money for some time the borrower has to pay some
extra money to the bank. This is known as Interest.

You can find the amount you have to pay at the end of the year by adding
the sum borrowed and the interest. That is, Amount = Principal + Interest.

Interest is generally given in per cent for a period of one year. It is written
as say 10% per year or per annum or in short as 10% p.a. (per annum).

10% p.a. means on every % 100 borrowed, % 10 is the interest you have to pay for one
year. Let us take an example and see how this works.

ExampLE 14 Anita takes aloan ofZ 5,000 at 15% per year as rate of interest. Find
the interest she has to pay at the end of one year.
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YT COMPARING QUANTITIES

SOLUTION The sum borrowed =% 5,000, Rate of interest = 15% per year.

This means if % 100 is borrowed, she has to pay % 15 as interest for one year. If she has
borrowed ¥ 5,000, then the interest she has to pay for one year

=3 E>< 5000 =% 750
100
So, at the end of the year she has to give an amount of ¥ 5,000 +3 750 = ¥ 5,750.
We can write a general relation to find interest for one year. Take P as the principal or
sum and R % as Rate per cent per annum.
Now on every ¥ 100 borrowed, the interest paid isT R

RxP PxR

100 100 -

Therefore, on T P borrowed, the interest paid for one year would be

7.4.1 Interest for Multiple Years

If the amount is borrowed for more than one year the interest is calculated for the period
the money is kept for. For example, if Anita returns the money at the end of two years and
the rate of interest is the same then she would have to pay twice the interest i.e., T 750 for
the first year and ¥ 750 for the second. This way of calculating interest where principal is
not changed is known as simple interest. As the number of years increase the interest
also increases. ForZ 100 borrowed for 3 years at 18%, the interest to be paid at the end
of 3yearsis 18 + 18 + 18 =3 x 18 =% 54.

We can find the general form for simple interest for more than one year.
We know that on a principal of % P at R% rate of interest per year, the interest paid for

one year is . Therefore, interest / paid for 7"years would be

100
TXRxP PxRxT PRT

= or
100 100 100
And amount you have to pay at the end of T'yearsis4 =P + [

1. 10,000 is invested at 5% interest rate p.a. Find the interest at the end of one
year.

. %3,5001s given at 7% p.a. rate of interest. Find the interest which will be received
at the end of two years.

N

3. %6,050is borrowed at 6.5% rate of interest p.a.. Find the interest and the amount
to be paid at the end of 3 years.

4. %7,000 is borrowed at 3.5% rate of interest p.a. borrowed for 2 years. Find the
amount to be paid at the end of the second year.

Just as in the case of prices related to items, if you are given any two of the three
PxT xR

00 you could find the remaining quantity.

quantities in the relation | =
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COMPARING QUANTITIES

ExaMmpPLE 15 If Manohar pays an interest of ¥ 750 for 2 years on a sum of

%4.,500, find the rate of interest.

Solution 1 Solution 2
I PxT xR For 2 years, i
100
Therefore, 750 = M
750 100
. 4ox2 375x100
Therefore, Rate = 8§ % = 4500

750
Therefore, for 1 year, interest paid ?T =% 375

Onz% 4,500, interest paid is% 375
Therefore, on ¥ 100, rate of interest paid

nterest paid isT 750

~82%
3

TrY THESE

1. Youhavez 2,400 in your account and the interest rate is 5%. After how many years
would you earn % 240 as interest.

2. Ona certain sum the interest paid after 3 years is ¥ 450 at 5% rate of interest per
annum. Find the sum.

EXERCISE 7.2

(a 3:1

w

decrease.

i

1t?

(b) 2:3:5

the price at which she bought it?

7. (1) Chalk contains calcium, carbon and oxygen in the ratio 10:3:12. Find the percentage
of carbon in chalk.

(i) Ifinastick of chalk, carbon is 3g, what is the weight of the chalk stick?

. Tell what is the profit or loss in the following transactions. Also find profit per cent or
loss per cent in each case.

(a) Gardening shears bought for ¥ 250 and sold for ¥ 325.
(b) A refrigerater bought for ¥ 12,000 and sold at ¥ 13,500.
(¢) A cupboard bought for % 2,500 and sold at ¥ 3,000.

(d) A skirt bought forZ250 and sold at% 150.

Convert each part of the ratio to percentage:
(c) 14
The population of a city decreased from 25,000 to 24,500. Find the percentage

(d) 1:2:5

. Arun bought a car for ¥ 3,50,000. The next year, the price went upto
¥3.70,000. What was the Percentage of price increase?

[ buy a T.V. forZ 10,000 and sell it at a profit of 20%. How much money do I get for

Juhi sells a washing machine for % 13,500. She loses 20% in the bargain. What was



ol Pepio

awrirtn 15 53506 74,500, 3ngod 2 $od&)oreH I750 $4D YR SETenH

BRS04,

>55 1 55 2

PxT xR 2 o BYods $& T 750
=100 s, 150 TPoDS 58 T2 =375

4500% 2% R ’ 2 235
750=—F—"— 34,500, 3900 $& 375
5 5 _ ®05e, T 100, D 3D0DS S& Bew
@ 4 2 = G
1 _375x100_ .1,

5§ Seo = 8% 4500 3

P& ood

1.

o grars® 22,400 sod 5800 $ETew 5%. A HosTres hth 7240 S
FotHE°.

08 Jwgop 5% 56 Bend® 3 YosE)ore SovE BYoDS H& T450 eond eden
8085087

@@é‘éo 7. 2

B0 eraride® eresdn S g0 Do&® B0k, (38 éoééa)oe‘is ergfo B0 S
ég B0 Ere B0,

(a) TP3ROR 2096 e 250 H E:iPen Vahagron HOED T325 B HBavoserran.
(b) 2.8 B®ETE 12,0005 E:0fben B0t $HBM 13,5005 Eowomee.
(c) a8 woroe  2,500% SHien Tadadod HBAm T 3,000% JBanosados.
(d) 2855 3250% &Hien Fchadod 5o T150% HEowosndob.

Bob dZE o TSt Srd)od:

(a 3:1 (b) 2:3:5 (c) 14 (d) 1:2:5

28 JK58 aszege 25,000 ool 24,500 & e‘éfgo&. éﬁgcﬁo FeeQ) EHPSok.

&% T 3,50,0000% 2.8 spthd B0ien B30, & Hhdd deed &8 T 3,70,000
200, BBES° HHEe TBo DoE?

S0 28 3.9 T10,000% E50R%en Baedy. T10,0008% S00050 2D 20% ererdd
DBanomekn. HBAS® I dod Lay)d roheEein?

238 2.8 200 HAS J T 13,5000% JFownod. Bost e 20% &6 %on.

o T o BB Foien Bod?

(i) g swES® 528050, G KO0 ©8usS 10:3:12 AHYS® Goeron. g
S0B)E* S e EHTS0s.

(1) g Eﬁwé&@s G 3 (rrSoen ©ONS, DG SwE) D) Y Dod?



10.
11.

Amina buys a book forZ 275 and sells it at a loss of 15%. How much does she sell
it for?

Find the amount to be paid at the end of 3 years in each case:

(a) Principal =% 1,200 at 12% p.a. (b) Principal =% 7,500 at 5% p.a.
What rate gives ¥ 280 as interest on a sum of ¥ 56,000 in 2 years?

If Meena gives an interest of ¥ 45 for one year at 9% rate p.a.. What is the sum she
has borrowed?

WHAT HAVE WE DISCUSSED?

A way of comparing quantities is percentage. Percentages are numerators of fractions
with denominator 100. Per cent means per hundred.

For example 82% marks means 82 marks out of hundred.
Fractions can be converted to percentages and vice-versa.

75 3
100 4
Decimals too can be converted to percentages and vice-versa.
For example, 0.25=0.25 x 100% = =25%
Percentages are widely used in our daily life,

For example, % = % %100 % whereas, 75% =

(a) We have learnt to find exact number when a certain per cent of the total quantity
is given.

(b) When parts of a quantity are given to us as ratios, we have seen how to convert
them to percentages.

(c) Theincrease or decrease in a certain quantity can also be expressed as percentage.

(d) The profit or loss incurred in a certain transaction can be expressed in terms of
percentages.

(e) While computing interest on an amount borrowed, the rate of interest is given in
terms of per cents. For example, ¥ 800 borrowed for 3 years at 12% per annum.

COMPARING QUANTITIES
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. One such pair could be:

ANSWERS

ExERrcise 1.1

(a) -10,3 ®) —-6,4,(-6-4=-10) (¢) 3,3

. One such pair could be:

(a —2,-10;[-2—-(-10)= 8] by —6,1
(¢ -1,2;(-1-2=-3)

. Scores of both the teams are same, i.e., —30; Yes

. (i) -5 G) 0 (i) —17 (iv) -7
v) -3
ExXERrRcISE 1.2
. (@ -3 (b) —225 () 630 (d) 316 (e) 0
(H 1320 () 162 (h) -360 () -24 G) 36
. () —a () (@22 (b)-37 (c)0

. olx5=-5 1xd4=—4=-5+1,—1x3 =—3=—4+]1,

—1x2=-2=-3+1,-1x1=-1=-2+1,-1x0=0==1+1s0,—1x(-1)=0+1=1.

ExERrcISsE 1.3

. (a) -3 (b) —10 (c) 4 d -1
(e) —13 (f) 0 (@ 1 (h) -1 @ 1
. (a) 1 (b) 75 (c) —206 d -1
(e) —87 (f) —48 (2 -10 (h) -12

. (-6,2),(-12,4),(12,-4),(9,-3), (-9,3) (There could be many such pairs)
. 9pm.;—14°C 6. ()8 (i) 13 7. 1hour

ExERrcISE 2.1

S ORNC) (i) (b) (i) (a) (iv) ()
OB (i) (a) (ii)  (b)
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. (a) ()12 (ii)23

Answers IIFEY I

1 1 5 1 2
SR i) 13 (i) 12 v 13 v 23
. L a2 : 1
(vi) 15 (vii) 6= (viii) 16 (ix) 4= x) 9
7 3
ONONGO) A A A OooOogdd
One way of doing this is: 8 8 8 A A A OOoooQgog
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3 3 3 1
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1 1
(e) 195 i) 275
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EXERCISE 2.2
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(1) 10 (i) 5 (®) () 15 (i1) 15



1. (i) 16 (i) i
5
2. (i) 3 (improper fraction)
(iv) g(proper fraction)
(vii) 11 (whole number)
3. () ! (i) 4
6 45
4. () 4 (i) 2
5 3
.. 48 .o 11
(vii) > (viii) 5
1. () 12 (i) 36.8
(vii) 1.72
2. 17.1 cm?

3. () 13 (i) 368
(vii) 362  (vii) 4307
4. 553km 5. (1) 0.75

(vi) 1.68  (vii) 0.0214
1. (i) 02 (i) 0.07
(vii) 0.99  (vii) 0.16
2. (i) 048 (i) 5.25
(vii) 0.397
3. () 0.027 (i) 0.003
4. (i) 0.0079 (i) 0.0263
5. () 2 (i) 180
(vii) 510 (viii) 27

(i)

(if)

)

(iii)

(ii)

(ii)

(iii)
(%)
(i)
(viii)

(ii)

(iif)

(ii)

(ii)

(iil)
(ix)

EXERCISE 2.3

24 .3
7 (iv) 5

5 (improper fraction)

7

o (proper fraction)
6 B
o1 ™ 7
3 B
8 ™ 7

ExERcISE 2.4

13.55 (iv) 80.4
1537 (iv) 1680.7
5 x) 0.8

5.17 (i) 63.36
105525  (ix) 1.0101

EXERCISE 2.5

0.62 (iv) 10.9
0.07 (iv) 331
0.0078 (iv) 4326
0.03853  (iv) 0.1289
6.5 (iv) 44.2
2.1 6. 18km

Answers IIFEF I

)

(iif)

(vi)

)

)

9 N T

7 ™) 5

7 :

9 (proper fraction)
8(whole number)

! N 3L

8 ™) %9
2 N 4
16 ™) 15
0.35 (vi) 844.08
3110 (vi) 15610
90 (xii) 30
4.03 (v) 0.025
110.011

162.8 (vi) 2.07
27.223 (vi) 0.056
0.236 (vi) 0.9853
0.0005

2 (vi) 31



Answers IIIFET S

o0 2.3
1. () 16 (i) Ea (iii) 2 (iv) 3 v) 9 (vi) !
5 7 2 7 5
2. () %(@gggzﬁa D)50) (i) g(@oﬁ@ézﬁa At (i) g (& DEm)
(iv) g(gézﬁ; Xw) (v) %(Eééﬁ) EARNIAW) (vi) 8(JrTpossm)
(vii) 11 (Srepossn)
3. () ! (ii) 4 (iif) ° (iv) 13 v) ! (vi) 31
6 45 91 9 8 49
4. (i) ﬂ (i) E (iii) § (iv) § W) E- (vi) i
5 3 8 9 16 15
.. 48 Lo 11
(vii) E (viii) E
@g:ﬁgéo 2.4
1. (i) 1.2 (i) 36.8 (i) 13.55 (iv) 80.4 (v) 0.35 (vi) 844.08
(vii) 1.72
2. 17.120.5°
3. () 13 (i) 368 (iii) 1537 (iv) 1680.7 (v) 3110 (vi) 15610
(vii) 362 (viii) 4307 (ix) 5 (x) 0.8 (xi) 90 (xii) 30
4. 553885ne05. (i) 0.75 (i) 5.17 (i) 63.36 (iv) 4.03 (v) 0.025
(vi) 1.68  (vii) 0.0214 (viii) 10.5525 (ix) 1.0101 (x) 110.011
ogrgdo 2.5
1. () 02 (i) 0.07 (i) 0.62 (iv) 10.9 (v) 1628 (vi) 2.07
(vii) 0.99  (viii) 0.16
2. () 048 (i) 525 (i) 0.07 (iv) 331 (v) 27.223 (vi) 0.056
(vii) 0.397
3. () 0.027 (i) 0.003 (i) 0.0078 (iv) 4326 (v) 0236 (vi) 0.9853
4. (i) 0.0079 (i) 0.0263 (i) 0.03853 (iv) 0.1289 (v) 0.0005
5. () 2 (i) 180 (i) 6.5 (iv) 442 v) 2 i) 31

(viiy 510  (vii) 27 (ix) 2.1 6. 183855%ne%
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ExErcise 3.1

Marks Tally Marks Frequency
1 | 1
2 | 2
3 | 1
4 { 3
5 M 5
6 l !
7 || 2
8 | 1
9 | 1
i 9 @) 1 (iii) 8 @iv) 5
0+8+6+4 18 9
2 4. 50 5. () 125 (i) 3 (i) —— 272 _Zor2 (iv) A
4 4 2
(1) Highest marks =95, Lowest marks =39 (ii) 56 (iii) 73 7. 2058
(1)20.5 (i1)) 5.9 (i) 5 9. ()151em (i) 128cm  (iii)23 ecm  (iv) 14l.4cem  (v)5
ExXERCISE 3.2
Mode =20, Median = 20, Yes. 2. Mean =39, Mode = 15, Median = 15, No.
(i) Mode =38, 43; Median =40 (i) Yes, there are 2 modes.
Mode = 14, Median = 14
O T (i) F @iy T (iv) F
ExERrRcCISE 3.3
(a) Cat (b) 8
(i) Maths (i) S. Science (iii) Hindi
(ii) Cricket (ii)) Watching sports
(1) Jammu (i) Jammu, Bangalore
(iii) Bangalore and Jaipur or Bangalore and Ahmedabad (iv) Mumbai
ExEercisE 4.1
(i) No. (i) No (i) Yes (iv) No (v) Yes (vi) No

(vi)) Yes  (viii) No (ix) No (x) No (xi) Yes



N A W -

SN N A

Answers IIFET I

wgrsdo 3.1
Senen feasd DFyen Fopst] t’.g)zééaéaa
| ! |
2 | 2
3 | 1
4 fl 3
5 m{ 5
6 flf 4
7 | 2
8 | 1
9 | 1
(i) 9 (i) 1 (i) 8 (iv) 5
18 9
2 4. 50 5. (i) 12.5 (i) 3 (iii) 0+8+6+4 9452 (iv) A
4 4 2
(i) 7505 Setpen =95, 8IY Hretneo =39 (i) 56 (iii) 73 7. 2058
(i) 20.5 (ii) 5.9 (iii) 5 9.(i) 151 0.8 (ii) 128 0.8 (iii) 23 0.8 (iv) 141.4 20.80
v)5
@3535260 3.2
ePE0YESD = 20, KBS0 =20, 090, 2. Ve =39, ersrogssn = 15, SoHEsm = 15, 8%
(i) aesodEsn = 38, 43; SogKBs0 =40 (i) ©HD 2 aFreen eIow
ePSVEELD = 14, éaééﬁézﬁn =14
@ T (i) F (i) T (iv) F
ogrgdo 3.3
(a) 23 (b) 8
(i) #BS =35 (i) Jodwd ERSw (i) Lrob
(i) (&3¢ (i) estron SrEEo
(i) ess0y (i) es500%) , BOKHEPD

(iii) Borbertd Hockn BirE S BorbErd Hdck edmeerd  (iv) wod

@3535260 4.1

L) & (i) (iii) @ (iv) = (V) ©H0 (vi) =

(vi) @D (viil) =00 (ix) s°¢0 (x) s°t0 (xi) ©HD



W N

6

1.

. (a)
. ()

. ()

)

(ix)
. ()
(iii)
™)
(vii)
(viii)

-

(a)
(©)
(e)
(g)
(a)

©

(e)

(2)
(a)

(c)

(a)
(2

ANSWERS

No (b) No (¢) Yes (d) No (e) No () No
p=3 @iy m=6
b
x+4=9 (i) y—2=8 (i) 10a=70 (iv) gI
3t : X
ZZlS i) Tm+7=177 (vii) Z—4=4 (viii) 6y —6 =60
213=30
3
The sum of p and 4 is 15 (i) 7 subtracted from m is 3
Twice a number m is 7 (iv) One-fifth of a number m is 3
Three-fifth of a number m is 6 (vi) Three times a number p when added to 4 gives 25
2 subtracted from four times a number p is 18
Add 2 to half of a number p to get 8
Sm+7=37 (i) 3y+4=49 (i) 2/+7=287 (iv) 4b=180°
EXERCISE 4.2
Add 1 to both sides; x =1 (b) Subtract 1 from both sides; x =—1
Add 1 to both sides; x =6 (d) Subtract 6 from both sides; x =— 4
Add 4 to both sides; y =-3 (f) Add 4 to both sides; y =8
Subtract 4 from both sides; y =0 (h) Subtract 4 from both sides; y =— 8
Divide both sides by 3; /=14 (b) Multiply both sides by 2; b=12
25

Multiply both sides by 7; p =28 (d) Divide both sides by 4; x = T

. . 36 ) ] 15
Divide both sides by 8; y = ) (f) Multiply both sides by 3; z= Z

7 1

Multiply both sides by 5; a = § (h) Divide both sides by 20; =" E
Step 1: Add 2 to both sides (b) Step 1: Subtract 7 from both sides
Step 2: Divide both sides by 3; n =16 Step 2: Divide both sides by 5; m =2
Step 1: Multiply both sides by 3 (d) Step 1: Multiply both sides 10
Step 2: Divide both sides by 20; p =6 Step 2: Divide both sides by 3; p =20
p=10 (b) p=9 () p=20 (d p=-I15 () p=8 () s=-3
s=—4 (h) s=0 0 ¢=3 0 ¢=3 k) ¢=-3 M ¢=3



W

6

1.

. (a)
. ()

)

v)

(ix)

(iii)
v)
(vii)

(viii)

. ()

(a)
()
(e)
(2
(a)

(©)

(©

(2

(@)

©

(a)
(@

Answers T I

Sin) (b) =% () ©dD (d) =% (e) =0 () =%
p=3 () m=6
iy b

x+4=9 (i) y—-2=8 (i) 10a=70 (iv) g=6

3t . . X

Z=15 i) Tm~+7=7T (vii) Z—4=4 (vii) 6y —6 =060
Z4i3=30

3

p 00650 4 © BwE) Ingsw15 (i) mBo08 7 BBIR 3 S0

7% Bégo?{» DL ©HE0H (iv) m K)oa)egeﬁ's 8% grrdn 3

m Doy cﬁné& S8 055 S0 6 (vi) P Dogg 5000 BB 4 BOHIY) 25 3308
P Rogg enid Bey o& 2 1T1INE 18 Hyob.
8% @oéwaépéo% SwE) D8 2 ehdod.

Sm+7=37 (i) 3y+4=49 (iiiy 2/+7=87 (iv) 4b=180°
ogrgd0 4.2
8HBDee 1 Erkod; x =1 (b) aHJer 19 E1IcHod ;x=-1
8HBDee 1 Erkod; x =6 (d) 253Her 6 E1IHod; x=—4
2BIYer 4 J Erol; y=-3 () 2B3Der 4 Erkod;y=8
SHJHer 4 D E1TcHo&;y =0 (h) 2HIHee 4 D EFcod;y=—8
aHJHer 3 3 grAoSosd; [= 14 (b) 2HIHer 2 3 HBoBod; b= 12
25
BOJPer 7 I HBoSod; p =28 (d) aH3Der 4 3 grhoSod; x = 7
36 15
SHJHer 8 T grhoSod; y = ) () 2839er 3 F HdoSos; z= ==
4
7 1
SHJHee 5 T HBoSos; a= 3 (h) 253Her 20 I grAoSod; =" >
RBFPIL0 1: aFHee 2 D ErEod (b) B350 1: BHFYer 7 D B1IcHo

DBFPSE0 2: aBIPer 3 I grhoSos; n=16 WP 2: BHJDee 5 I grhoBod; m =2
PS50 1: 2OZHee 3 F DBoSod  (d)RBFHEW 1: aHFHer 103 HeBokod

DEFIS0 2: BBIYer 20 T grA0S0B; p=6 ABPSEW 2: BHJDer 3 I grAoSod; p =20
p=10 () p=9 () p=20 (d) p=-15 () p=8 () s=-3
s=—4 (h) s=0 () g=3 0 q=3 (k) ¢=-3 M q=3
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Answers IIIFET I

ExERcCISE 4.3

X
(a) 8x+4=60;x=7 (b) g—4=3;x=35 (c) %y+3=21;y=24
X+19
(d) 2m—-11=15m=13 (e) 50-3x=8;x=14 ® 5 =8;x=21
on
(g —-T7=23;n=12
2
(a) Lowest score = 40 (b) 70° each (¢) Sachin: 132 runs, Rahul: 66 runs
(i) 6 (ii) 15 years (i) 25 4. 30
ExEeRrcise 5.1
(i) 70° @) 27° (i) 33°
(i) 75° @) 93° (i) 26°
(i) supplementary (i) complementary (iii) supplementary
(iv) supplementary (v) complementary (vi) complementary
45° 5. 90° 6. 2 will increase with the same measure as the decrease in /1.
(i) No (i) No (i) Yes 8. Less than 45°
(i) 90° (i) 180° (iii) linear pair
(i) ZAOD, ZBOC (i) ZEOA, ZAOB (i) ZEOB, ZEOD
(iv) ZEOA, ZEOC (v) ZAOB, LAOE; ZAOE, LEOD; ZEOD, £COD
EXERCISE 5.2
(i) Corresponding angle property (i) Alternate interior angle property

(iii)) Interior angles on the same side of the transversal are supplementary
() Z£1,45;,22, 26,23, /27, £4, £8 (i) £2,48;23,/5
(i) £2,/£5; /3,28 (v) ZLI1,43; 22,24, /5,27, £6, L8
a=>55°%b=125° c=55%d=125° e=55° f=55°
i x=70° (i) x=100°

(i) «DGC=70° (i) «ZDEF =70°
(1) /isnot parallel to m (i) /is not parallel to m
(iii) /is parallel to m (iv) /isnot parallel to m

ExERrRcISE 6.1

. Altitude, Median, No.

EXERCISE 6.2
() 120° (i) 110° (i) 70° (iv) 120° (v) 100° (vi) 90°
(i) 65° (i) 30° (i) 35° (iv) 60° (v) 50° (vi) 40°



(@)

(d)

(@

2. (a)

W N

10.

N

N=H N

AL

(1)

(i)
(i)
(i)
(iv)
45°
(i)
(i)
(i)
(iv)

)
(iii)

)
(iii)

&x+4=60;x=7

2m—11=15;m=13

5—n—7=23;n= 12
2

&0 ﬁ‘sgréa =40
6 (i) 15 Dod&yoren

70° (i) 27°
75° (i) 93°
Logrsseen
LJoHrdseen

5. 90°
So%0 (i) s
90° (i) 180°
ZAOD, ZBOC
ZEOA, ZEOC

ISl e)% e 856&2633

AnsweRs I I

ogr5do 4.3
X 3
(b) g—4=3;x=35 (©) Zy+3=21;y=24
X+19

(e) 50-3x=8;x=14 (H) 5 =8, x=21
(b) 28FHB 70° (c) DA : 132 5rHen, TS : 66 HBIDHen
(i) 25 4. 30

@g:ﬁgéo 5.1
(iii) 33°
(i) 26°
(i) JrSseen (i) DoFesseen
(V) SrBseen (Vi) SeSseen

6. £1° e 05 Bod8® /2 2BKHE0H
(iii)

@0 8. 45°808& 859
(i) Bod eoho
(i) ZEOA, ZAOB (i) ZEOB, ZEOD

(v) ZAOB, ZAOE; ZAOE, ZEOD; ZEOD, ZCOD

grgd0 5.2
(i) eosTedHny Sere éé&&éx

é’éééﬁspé) 28 DS &) @088 Sheaeen Hogrsseen

L1,/45, L2, /65 L3, L7, L4, /8

L2,/5;,/3,/8

(i) £2,48;/3,/5
(v) L1, 23,22, 24, /5,27, £6, /8

a=55%b=125%c=55°d=125° e =55° f=55°

V)
V)
(M
(iii)

)
0

x=70° (i) x=100°
ZDGC = 70°

[ 936 m & d&rossore St

1936 m % $ErosS0

. 68, é)é?gﬁéo, iSiTa)

120°
65°

(i) 110°
(i) 30°

(i) «DEF =70°
(i) /e36 md SHrosSorr St
(iv) o360 m% SSrossorre S8t

g0 6.1

@g:ﬁgéo 6.2
(iii) 70° (iv) 120° (v) 100° (vi) 90°
(i) 35° (iv) 60° (v) 50° (vi) 40°



N =

N =

10.

Answers I

ExXERCISE 6.3

G 70° (i) 60° (i) 40° (iv) 65° v) 60° (vi) 30°
(i) x=70°y=060° (i) x=50°,y=80° (i) x=110°y=70°
(iv) x=60°y=90° (v) x=45°7y=90° (vi) x=60°y=60°

ExXERCISE 6.4

(i) Notpossible (i) Possible (iii) Not possible
(i) Yes (i) Yes (iii) Yes 3. Yes 4. Yes 5. Yes
Between 3 and 27

EXERCISE 6.5

26 cm 2. 24cm 3. 9m 4. (i)and (iii) 5. 18m 6. (i)
98 cm 8. 68cm

ExERcCISE 7.1

4
(a) 12.5% (b) 125% (c) 7.5% (d) 287%

(a) 65% (b) 210% () 2% (d) 1235%

1 3 3
) —=,25% i) —:60° i) —;37.5%
@) 2 0 (i) 5° 60% (iii) s 0
3 .

(a) 37.5 (b) 5 minute or 36 seconds (c) %500

(d) 0.75kgor750g

(a) 12000 (b) 9,000 (c¢) 1250km (d) 20minutes (e) 500 litres

025'l b 15'§ 02'l d 005'i 7. 30%
(a) <2 () ) (C) '>5 () . 520 . 0
40%:; 6000 9. 40,000 10. 5 matches
EXERCISE 7.2

(a) Profit=% 75; Profit % =30 (b) Profit=% 1500; Profit % =12.5

(c) Profit=% 500; Profit % =20 (d) Loss =% 100; Loss % =40

(a) 75%; 25% (b) 20%, 30%, 50% (c) 20%; 80% (d) 12.5%; 25%; 62.5%

5

2% 4. 57% 5. 12,000 6. 216,875

(1) 12% (ii)25 g 8. ¥233.75 9. (a)¥ 1,632 (b)% 8,625
0.25% 11. %500



o =

A N =

10.

. () 70° (i) 60° (iii)
(i) x=70°y=60° (ii)
(iv) x=60°y=90° )

. (i) PG50 secho(ii) g0 (iii)

(1) @D (i) @H (iii)
35500805 27 © 25365565 Hod

. 2620.% 2. 2430.% 3.
. 9820.% 8. 6820.%%
. () 12.5% (b) 125%
(a) 65% (b) 210%
1 3
0 2,25% (ii) 5;60%
(a) 37.5

5

(d) 0.7588° (resn Soe 750 (rednen
(c) 1250 8&° (resm (d) 20 dswaren(e)

(a) 12000 (b) 9,000

025 = (b) 15
@025 ) 155 ()
40%; 6000 9. 740,000  10.

(a) erglo =% 75; egio % =30
(c) ergfo =% 500; eeio % =20

(a) 75%:; 25%  (b) 20%, 30%, 50%
2% 4. 5?%

(i) 12% (ii) 25 (rPsoen
0.25% 11. %500

©gT5d0 6.3
40° (iv) 65°
x=50°,y=_80°
x=45°y=90°

@g:ﬁgéo 6.4
P50 oD
@y

@g:ﬁgéo 6.5
9 &
@g:ﬁgéo 7.1
(c) 7.5%

(c) 2%

(i) 2;37.5%

3
(b) = Jnapen Sw 36 DEKY

02.}
.,5

5 2630?35@

@g:ﬁgéo 7.2

3. 9%

Answers IIFTT I

v)
(iii)
(vi)

4. (i)So0as (iii) 5.

(d)
(d)

(¢) T 500

1
(d) 0.05;—=— 7.30%

60° (vi) 30°
x=110°, y=70°
x=60°,y=60°

. 0D 5. 9N

188 6. (ii)

2811%
7

1235%

500 desty

(b) ergso =% 1500; eeefo % = 12.5

(d) S50 =7 100; S50 % =40

(c) 20%; 80%

5. 12,000

8. 23375

(d)

12.5%; 25%; 62.5%

6. 316,875

9. ()% 1,632 (b)% 8,625
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