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

- Galileo Galilei
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CONSTITUTION OF INDIA

Preamble
WE, THE PEOPLE OF INDIA, having

solemnly resolved to constitute India into a
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SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC __ AN 4

and to secure to all its citizens:
JUSTICE
Social, economic and political;
LIBERTY
of thought, expression, belief, faith and worship;
EQUALITY
of status and of opportunity; and to
promote among them all
FRATERNITY Y
assuring the dignity of the individual and the unity and 2]
integrity of the Nation; XXX X))
IN OUR CONSTITUENT ASSEMBLY ‘DIU’
this twenty-sixth day of November, 1949, do ixxx:
HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES
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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 textbook.
We wish to thank the Chairperson of the advisory group in Science and Mathematics,
Professor J.V. Narlikar and the Chief Advisor for this textbook, 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 and contribution. As an
organisation committed to the 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



Foreword

“Without Mathematics, there’s nothing you can do. Everything around you is mathematics.
Everything around you is numbers” - Shakuntala Devi

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 21% 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 VI 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
is 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 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
VI class mathematics textbook, content into Telugu Language. We also thank our 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 students’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



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
teachers and 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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A Note for the Teachers

athematics has an important role in our life, it not only helps in day-to-day situations

but also develops logical reasoning, abstract thinking and imagination. It enriches life
and provides new dimensions to thinking. The struggle to learn abstract principles develops
the power to formulate and understand arguments and the capacity to see interrelations
among concepts. The enriched understanding helps us deal with abstract ideas in other subjects
as well. It also helps us understand and make better patterns, maps, appreciate area and
volume and see similarities between shapes and sizes. The scope of Mathematics includes
many aspects of our life and our environment. This relationship needs to be brought out at all
possible places.

Learning Mathematics is not about remembering solutions or methods but knowing
how to solve problems. We hope that you will give your students a lot of opportunities to
create and formulate problems themselves. We believe it would be a good idea to ask them
to formulate as many new problems as they can. This would help children in developing an
understanding of the concepts and principles of Mathematics. The nature of the problems
set up by them becomes varied and more complex as they become confident with the ideas
they are dealing in.

The Mathematics classroom should be alive and interactive in which the children should
be articulating their own understanding of concepts, evolving models and developing
definitions. Language and learning Mathematics have a very close relationship and there
should be a lot of opportunity for children to talk about ideas in Mathematics and bring in
their experiences in conjunction with whatever is being discussed in the classroom. There
should be no obvious restriction on them using their own words and language and the shift
to formal language should be gradual. There should be space for children to discuss ideas
amongst themselves and make presentations as a group regarding what they have
understood from the textbooks and present examples from the contexts of their own
experiences. They should be encouraged to read the book in groups and formulate and
express what they understand from it.

Mathematics requires abstractions. It is a discipline in which the learners learn to generalise,
formulate and prove statements based on logic. In learning to abstract, children would need
concrete material, experience and known context as scaffolds to help them. Please provide
them with those but also ensure that they do not get over dependent on them. We may point
out that the book tries to emphasise the difference between verification and proof. These two
ideas are often confused and we would hope that you would take care to avoid mixing up
verification with proof.

There are many situations provided in the book where children will be verifying
principles or patterns and would also be trying to find out exceptions to these. So, while on
the one hand children would be expected to observe patterns and make generalisations,
they would also be required to identify and find exceptions to the generalisations, extend
patterns to new situations and check their validity. This is an essential part of the ideas of
Mathematics learning and therefore, if you can find other places where such exercises can
be created for students, it would be useful. They must have many opportunities to solve
problems themselves and reflect on the solutions obtained. It is hoped that you would give
children the opportunity to provide logical arguments for different ideas and expect them
to follow logical arguments and find loopholes in the arguments presented. This is necessary
for them to develop the ability to understand what it means to prove something and also
become confident about the underlying concepts.



There is expectation that in your class, Mathematics will emerge as a subject of exploration
and creation rather than an exercise of finding old answers to old and complicated problems.
The Mathematics classroom should not expect a blind application of ununderstood algorithm
and should encourage children to find many different ways to solve problems. They need
to appreciate that there are many alternative algorithms and many strategies that can be
adopted to find solutions to problems. If you can include some problems that have the
scope for many different correct solutions, it would help them appreciate the meaning of
Mathematics better.

We have tried to link chapters with each other and to use the concepts learnt in the initial
chapters to the ideas in the subsequent chapters. We hope that you will use this as an
opportunity to revise these concepts in a spiraling way so that children are helped to appreciate
the entire conceptual structure of Mathematics. Please give more time to ideas of negative
number, fractions, variables and other ideas that are new for children. Many of these are the
basis for further learning of Mathematics.

We hope that the book will help ensure that children learn to enjoy Mathematics and
explore formulating patterns and problems that they will enjoy doing themselves. They should
learn to be confident, not feel afraid of Mathematics and learn to help each other through
discussions. We also hope that you would find time to listen carefully and identify the ideas
that need to be emphasised with children and the places where the children can be given
space to articulate their ideas and verbalise their thoughts. We look forward to your comments
and suggestions regarding the book and hope that you will send us interesting exercises that
you develop in the course of teaching so that they can be included in the next edition.



ALL MEN ARE EQUAL

“I believe implicitly that all men are born equa&‘ whether born\n
India or in England or America or in any circumstances whatsoever
have the same soul as any other. And it is because I believe in this
inherent equality of all men that I fight the doctrine of superiority
which many arrogate to themselves.”

“I have fought this doctrine of superiority in South Africa inch
by inch, and it is because of that inherent belief that I delight in
calling myself a scavenger, *\s’pinner, a weaver, a farmer and a
labourer.” |

“I consider that it is unmanly for any person to claim superiority
over a fellow being. He who claims superiority, at once forfeits the
claim to be called a man.”

M. K. Gandhi

Such teachers still exist in II’T@ (It should not be necessary to
sound the warning that I am not speaking here of spiritual teachers
who have the power to lead the aspirants to liberation.) Such
teachers have no use for flattery. Respect for them must be natural
and so is the love of the teacher for his pupil. That being so, the
teacher is ever ready to give, and the pupil equally ready to receive.
Ordinary things we may and do learn from anyone. For example, I
may learn a great deal from a carpenter with whom I have nothing
in common and who may even have many faults. I just buy from
him the requisite knowledge even as I buy from a shopkeeper my
needs. Of course, here too, a certain kind of faith is necessary. I
must have faith in the knowledge of carpentry of the carpenter from
whom [ want to learn it. If I lack that faith, then it is clear I cannot
learn anything from him. But devotion to a teacher is a different
matter. Where education aims at the building of character, the old
teacher-disciple relation is absolutely necessary. In the absence of
a feeling of devotion to the teacher, the building of character must
become difficult of achievement.

\ The Problem of Education : p. 155. @

Xii



CONSTITUTION OF INDIA

Part III (Articles 12 — 35)

(Subject to certain conditions, some exceptions
and reasonable restrictions)

guarantees these

Fundamental Rights

Right to Equality

before law and equal protection of laws;

irrespective of religion, race, caste, sex or place of birth;
of opportunity in public employment;

by abolition of untouchability and titles.

Right to Freedom

of expression, assembly, association, movement, residence and profession;

of certain protections in respect of conviction for offences;

of protection of life and personal liberty;

of free and compulsory education for children between the age of six and fourteen years;
of protection against arrest and detention in certain cases.

Right against Exploitation

for prohibition of traffic in human beings and forced labour;
for prohibition of employment of children in hazardous jobs.

Right to Freedom of Religion

freedom of conscience and free profession, practice and propagation of religion;
freedom to manage religious affairs;
freedom as to payment of taxes for promotion of any particular religion;

freedom as to attendance at religious instruction or religious worship in educational
institutions wholly maintained by the State.

Cultural and Educational Rights

for protection of interests of minorities to conserve their language, script and culture;
for minorities to establish and administer educational institutions of their choice.

Right to Constitutional Remedies

e by issuance of directions or orders or writs by the Supreme Court and High

Courts for enforcement of these Fundamental Rights.
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jaya jaya jaya jaya he.
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—Rabindranath Tagore - 5&0BaRG TR

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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BDBITOEPOET0. BOBIR)ODE LA €0E30.
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00 BBeEERES o0 BHORDSE Haeeo.
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KNowING OUR NUMBERS

Khowing our
Numbers

Introduction

Counting things is easy for us now. We can count objects in large numbers,
for example, the number of students in the school, and represent them through
numerals. We can also communicate large numbers using suitable number
names.

Itis not as if we always knew how to convey large quantities in conversation
or through symbols. Many thousands years ago, people knew only small numbers.
Gradually, they learnt how to handle larger numbers. They also learnt how to
express large numbers in symbols. All this came through collective efforts of
human beings. Their path was not easy, they struggled all along the way. In fact,
the development of whole of Mathematics can be understood this way. As human
beings progressed, there was greater need for development of Mathematics and
as aresult Mathematics grew further and faster.

We use numbers and know many things about them. Numbers help us
count concrete objects. They help us to say which collection of objects is
bigger and arrange them in order e.g., first, second, etc. Numbers are used
in many different contexts and in many ways. Think about various situations
where we use numbers. List five distinct situations in which numbers are
used.

We enjoyed working with numbers in our previous classes. We have added,
subtracted, multiplied and divided them. We also looked for patterns in number
sequences and done many other interesting things with numbers. In this chapter,
we shall move forward on such interesting things with a bit of review and revision
as well.
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1.2 Comparing Numbers

As we have done quite a lot of this earlier, let us see if we remember which is

the greatest among these :

(i) 92, 392, 4456, 89742_ C 1am the greatest >

(i) 1902, 1920, 9201, 9021, 921@

So, we know the answers.

Discuss with your friends, how you find the number that is the greatest.

Try These Q)

Can you instantly find the greatest and the smallest numbers in each row?

1. 382,4972, 18, 59785, 750.

2. 1473, 89423, 100, 5000, 310.

3. 1834,75284, 111, 2333,450 .

4. 2853,7691, 9999, 12002, 124.
Was that easy? Why was it easy?

Ans. 59785 is the greatest and

18 is the smallest.
Ans.

Ans.
Ans.

We just looked at the number of digits and found the answer.

to solve.

The greatest number has the most thousands and the smallest is
only in hundreds or in tens.
Make five more problems of'this kind and give to your friends

Now, how do we compare 4875 and 35427

This is also not very difficult. These two numbers have the same
number of digits. They are both in thousands. But the digit at the
thousands place in 4875 is greater than that in 3542. Therefore,

4875 is greater than 3542.

Try TheseQ

Find the greatest and the smallest
numbers.

(a) 4536, 4892, 4370, 4452.
(b) 15623, 15073, 15189, 15800.
(c) 25286, 25245, 25270, 25210.
(d) 6895, 23787, 24569, 24659.

Next tell which is greater, 4875 or
45427? Here too the numbers have the
same number of digits. Further, the digits
at the thousands place are same in both.
What do we do then? We move to the next
digit, that is to the digit at the hundreds
place. The digit at the hundreds place is
greater in 4875 than in 4542. Therefore,
4875 is greater than 4542.
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If the digits at hundreds place are also same in the two numbers, then what
do we do?
Compare 4875 and 4889 ; Also compare 4875 and 4879.

1.2.1 How many numbers can you make?

Suppose, we have four digits 7, 8, 3, 5. Using these digits we want to make
different 4-digit numbers in such a way that no digit is repeated in them. Thus,
7835 is allowed, but 7735 is not. Make as many 4-digit numbers as you can.

IR gy

Which is the greatest number you can get? Which is the smallest number?
The greatest number is 8753 and the smallest is 3578.

Think about the arrangement of the digits in both. Can you say how the largest
number is formed? Write down your procedure.

Try TheseQy
- 1. Usethe given digits without repetition and make the greatest and smallest 4-digit
numbers.

(@ 2,8,7,4 (b) 9,7,4,1 (c) 4,7,5,0
d 1,7,6,2 (e) 5,4,0,3

( 0754 is a 3-digit number.)

2. Now make the greatest and the smallest 4-digit numbers by using any one digit
twice.
(@ 3,8,7 (b) 9,0,5 (c) 0,4,9 (d 8,51

(Hint : Think in each case which digit will you use twice.)

3. Make the greatest and the smallest 4-digit numbers using any four different digits
with conditions as given.

(a) Digit 7 is always at Greatest (98|67
ones place
Smallest m

(Note, the number cannot begin with the digit 0. Why?)

(b) Digit4 is always Greatest ---
| at tens place
smallest [ ]_[4]_|
(c) Digit 9 is always at Greatest

L [ol [ |

hundreds place
Smallest | |9| | |
(d) Digit 1 is always at Greatest | 1| | | |
||

thousands place
Smallest
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4. Take two digits, say 2 and 3. Make 4-digit numbers using both the digits equal
number of times.

Which is the greatest number?
Which is the smallest number?

How many different numbers can you make in all?

M T T T T T e e T e T T T T T T

Stand in proper order

1. Who is the tallest?
2. Who is the shortest?

(a) Canyou arrange them in the increasing order of their heights?
(b) Canyou arrange them in the decreasing order of their heights?

Rambhari Dolly Mohan Shashi
(160 cm) (154 cm) (158cm) (159 cm)

Which to buy?

_j rﬁ g T Sohan and Rita went
N 5' | _ \ to buy an almirah.
| |
I

[CI
| ‘ \ There were many
1 | L C) almirahs available

,LJJ

with their price tags.
%2635 31897 32854 1788 %3975
| TI’)’ These () (a) Canyouarrange their prices in increasing
Think of five more situations order?
where you compare three or ~ (b) Can you arrange their prices in decreasing
more quantities. order?

Ascending order Ascending order means arrangement from the smallest to
the greatest.

Descending order Descending order means arrangement from the greatest to
the smallest.
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Try TheseQ
1. Arrange the following numbers in ascending order :
(a) 847,9754, 8320, 571 (b) 9801, 25751, 36501, 38802
2. Arrange the following numbers in descending order :
(a) 5000, 7500, 85400, 7861 (b) 1971, 45321, 88715, 92547
Make ten such examples of ascending/descending order and solve them.

1.2.2 Shifting digits

IR gy

Have you thought what fun it would be if the digits in a number could shift
(move) from one place to the other?

Think about what would happen to 182. It could become as large as 821 and
as small as 128. Try this with 391 as well.

Now think about this. Take any 3-digit number and exchange the digit at the
hundreds place with the digit at the ones place.

(a) Is the new number greater than the former one?
(b) Is the new number smaller than the former number?

Write the numbers formed in both ascending and descending order.

4 Before 1711915
| Exchanging the 1st and the 3rd tiles.
After [51(9][7]

If you exchange the 1st and the 3rd tiles (i.e. digits), in which case does the
number become greater? In which case does it become smaller?
Try this with a 4-digit number.

1.2.3 Introducing 10,000

We know that beyond 99 there is no 2-digit number. 99 is the greatest 2-digit
number. Similarly, the greatest 3-digit number is 999 and the greatest 4-digit
number is 9999. What shall we get if we add 1 to 9999?

Look atthe pattern: 9+1 =10 = 10x1
9+1 =100 = 10x10
999 +1 = 1000 = 10 x 100

We observe that

Greatest single digit number + 1 = smallest 2-digit number
Greatest 2-digit number + 1 = smallest 3-digit number
Greatest 3-digit number + 1 = smallest 4-digit number
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We should then expect that on adding 1 to the greatest 4-digit number, we
would get the smallest 5-digit number, that is 9999 + 1 = 10000.

The new number which comes next to 9999 is 10000. It is called
ten thousand. Further, 10000 = 10 x 1000.
1.2.4 Revisiting place value

You have done this quite earlier, and you will certainly remember the expansion
of'a 2-digit number like 78 as

78 =70+8=7%x10+8

Similarly, you will remember the expansion of a 3-digit number like 278 as
278=200+70+8=2x100+7 % 10 + 8

We say, here, 8 is at ones place, 7 is at tens place and 2 at hundreds place.

IR gy

Later on we extended this idea to 4-digit numbers.
For example, the expansion of 5278 is

5278 =5000 + 200 + 70 + 8
=5x1000+2x100+7x10+8

Here, 8 is at ones place, 7 is at tens place, 2 is at hundreds place and 5 is at
thousands place.

With the number 10000 known to us, we may extend the idea further. We
may write 5-digit numbers like

45278 =4 x 10000 + 5 x 1000 +2 x 100 + 7 x 10 + 8

We say that here 8 is at ones place, 7 at tens place, 2 at hundreds place,
5 at thousands place and 4 at ten thousands place. The number is read as forty
five thousand, two hundred seventy eight. Can you now write the smallest and
the greatest 5-digit numbers?

. Try These Q)
Read and expand the numbers wherever there are blanks.
Number Number Name Expansion
20000 twenty thousand 2 x 10000
| 26000 twenty six thousand 2 x 10000 + 6 x 1000
38400 thirty eight thousand 3 x 10000 + 8 x 1000
four hundred +4 %100
65740 sixty five thousand 6 x 10000 + 5 x 1000

seven hundred forty +7x100+4 %10
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89324 eighty nine thousand 8 x 10000 + 9 x 1000
three hundred twenty four +3x100+2x10+4x1
50000
41000
47300
57630
29485
29085
20085
20005

Write five more 5-digit numbers, read them and expand them.

1.2.5 Introducing 1,00,000

Which is the greatest 5-digit number?

Adding 1 to the greatest 5-digit number, should give the smallest
6-digit number : 99,999 + 1 = 1,00,000

This number is named one lakh. One lakh comes next to 99,999.

10 x 10,000 = 1,00,000

We may now write 6-digit numbers in the expanded form as

2,46,853 = 2 x1,00,000 + 4 x 10,000 + 6 x 1,000 +

8x100+5x10+3 x1

This number has 3 at ones place, 5 at tens place, 8 at hundreds place, 6 at
thousands place, 4 at ten thousands place and 2 at lakh place. Its number name is
two lakh forty six thousand eight hundred fifty three.
Try These Q)

Read and expand the numbers wherever there are blanks.

Number  Number Name Expansion

3,00,000  threelakh 3 x1,00,000

3,50,000 three lakh fifty thousand3 x 1,00,000 + 5 % 10,000

3,53,500 three lakh fifty three 3 x1,00,000 + 5 x 10,000
thousand five hundred +3 x 1000+ 5 x 100

4,57,928

4,07,928

4,00,829

4,00,029
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1.2.6 Larger numbers

If we add one more to the greatest 6-digit number we get the smallest 7-digit

number. It is called ten lakh.

Write down the greatest 6-digit number and the smallest 7-digit number.
Write the greatest 7-digit number and the smallest 8-digit number. The smallest

8-digit number is called one crore.

Complete the pattern :

9+1 = 10

99 + 1 = 100

999 + 1 =

9,999 + 1 =

99,999 +1 =

9,99.999 +1 =

99,99,999 + 1 = 1,00,00,000

Try TheseQ)

1. Whatis10—1=?
Whatis 100 —1=?
Whatis 10,000 — 1 =?
What is 1,00,000 — 1 =?
What is 1,00,00,000 — 1 =?
Hlnt Use the said pattern.)

o

~

Remember
1 hundred =10 tens
1 thousand =10 hundreds

=100 tens

1 lakh =100 thousands
= 1000 hundreds

1 crore =100 lakhs
=10,000 thousands

We come across large numbers in
many different situations.
For example, while the number of
children in your class would be a
2-digit number, the number of
children in your school would be
a 3 or 4-digit number.

The number of people in the nearby town would be much larger.

Isita 5 or 6 or 7-digit number?

Do you know the number of people in your state?

How many digits would that number have?

What would be the number of grains in a sack full of wheat? A 5-digit number,

a 6-digit number or more?

Try These Q)

Give five examples where the number of things counted would be more than 6-digit

number.

2. Starting from the greatest 6-digit number, write the previous five numbers in

descending order.

3. Starting from the smallest 8-digit number, write the next five numbers in ascending

order and read them.
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1.2.7 An aid in reading and writing large numbers

Try reading the following numbers :

(a) 279453 (b) 5035472
(c) 152700375 (d) 40350894
Was it difficult?

Did you find it difficult to keep track?

Sometimes it helps to use indicators to read and write large numbers.

Shagufta uses indicators which help her to read and write large numbers.
Her indicators are also useful in writing the expansion of numbers. For example,
she identifies the digits in ones place, tens place and hundreds place in 257 by
writing them under the tables O, T and H as

H T O Expansion

2 5 7 2x100+5x10+7x1

Similarly, for 2902,

Th H T 0 Expansion

2 9 0 2 2x1000+9x100+0x10+2x1

IR gy

One can extend this idea to numbers upto lakh as seen in the following table.
(Let us call them placement boxes). Fill the entries in the blanks left.

. Number |TLakh|Lakh | TTh | Th | H| T | O | Number Name Expansion
7,34,543 — 7 3 4 | 5|4 | 3 | Seven lakh thirty
] four thousand five | ~
hundred forty three

] 3275829 | 3 2 7 518219 3 x10,00,000
+2 % 1,00,000

] +7 % 10,000
+5 %1000
+8 %100
+2x10+9

Similarly, we may include numbers upto crore as shown below :

Number TCr |Cr |TLakh | Lakh | TTh | Th|H | T |O | Number Name
25734543 | — | 2 5 7 3 415 (43

65,32,75,829 | 6 | 5 3 2 7 | 5|8 2|9 | Sixty five crore thirty
two lakh seventy five
thousand eight hundred
twenty nine

You can make other formats of tables for writing the numbers in expanded form.
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Use of commas

You must have noticed that in writing large numbers in the While writing
sections above, we have often used commas. Commas help | |, mber names,
us in reading and writing large numbers. In our Indian | e donot use
System of Numeration we use ones, tens, hundreds, | commas.
thousands and then lakhs and crores. Commas are used to
mark thousands, lakhs and crores. The first comma comes after hundreds place
(three digits from the right) and marks thousands. The second comma comes
two digits later (five digits from the right). It comes after ten thousands place
and marks lakh. The third comma comes after another two digits (seven digits
from the right). It comes after ten lakh place and marks crore.

I»lf_lo

4
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|

< For example, 5, 08, 01, 592
. 3,32, 40, 781
- 7,217, 05, 062
3 Try reading the numbers given above. Write five more numbers in this form
2 and read them.

International System of Numeration

In the International System of Numeration, as it is being used we have
ones, tens, hundreds, thousands and then millions. One million is a
thousand thousands. Commas are used to mark thousands and millions.
It comes after every three digits from the right. The first comma marks
thousands and the next comma marks millions. For example, the number
50,801,592 is read in the International System as fifty million eight
hundred one thousand five hundred ninety two. In the Indian System, it
is five crore eight lakh one thousand five hundred ninety two.

How many lakhs make a million?

How many millions make a crore?

Take three large numbers. Express them in both Indian and
International Numeration systems.

Interesting fact :

To express numbers larger than a million, a billion is used in the
International System of Numeration: 1 billion = 1000 million.
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How much was the increase in population

Do you know? :
- ?
India’s population increased by during 1991-20017 Try to find out.
about Do you know what is India’s population

27 million during 1921-1931; | today? Try to find this too.
37 million during 1931-1941;
44 million during 1941-1951;
78 million during 1951-1961!

1.

3.

IR gy

1.

3.

Try TheseQ

Read these numbers. Write them using placement boxes and then write their
expanded forms.

() 475320 (i) 9847215 (i) 97645310 (iv) 30458094

(a) Which is the smallest number?

(b) Which is the greatest number?

(c) Arrange these numbers in ascending and descending orders.

Read these numbers.

(1) 527864 (i) 95432 @) 18950049  (iv) 70002509

(a) Write these numbers using placement boxes and then using commas in Indian
as well as International System of Numeration..

(b) Arrange these in ascending and descending order.

Take three more groups of large numbers and do the exercise given above.

Can you help me write the numeral?

To write the numeral for a number you can follow the boxes again.
(a) Forty two lakh seventy thousand eight.
(b) Two crore ninety lakh fifty five thousand eight hundred.

(c) Seven crore sixty thousand fifty five.

Try TheseQ

You have the following digits 4, 5, 6, 0, 7 and 8. Using them, make five numbers
each with 6 digits.

(a) Putcommas for easy reading.

(b) Arrange them in ascending and descending order.

Take the digits 4, 5, 6, 7, 8 and 9. Make any three numbers each with 8 digits.
Put commas for easy reading.

From the digits 3, 0 and 4, make five numbers each with 6 digits. Use commas.
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\% “—— EXERCISE 1.1
. Fillinthe blanks:

(a) 1lakh = ten thousand.

(b) Imillion = hundred thousand.
(c) 1crore = ten lakh.

(d) 1crore = million.

(¢) Imillion = lakh.

2. Place commas correctly and write the numerals:
(a) Seventy three lakh seventy five thousand three hundred seven.

(b) Nine crore five lakh forty one.

(c) Seven crore fifty two lakh twenty one thousand three hundred two.

(d) Fifty eight million four hundred twenty three thousand two hundred two.
(e) Twenty three lakh thirty thousand ten.

IR gy

3. Insert commas suitably and write the names according to Indian System of Numeration

(a) 87595762  (b) 8546283 (c) 99900046  (d) 98432701

4. Insert commas suitably and write the names according to International System of
Numeration :

(a) 78921092  (b) 7452283 (c) 99985102  (d) 48049831

1.3 Large Numbers in Practice

In earlier classes, we have learnt that we use centimetre (cm) as a unit of length.
For measuring the length of a pencil, the width of a book or
notebooks etc., we use centimetres. Our ruler has marks on each centimetre.

For measuring the thickness of a pencil, however, we find centimetre too big.
We use millimetre (mm) to show the thickness of a pencil.
TI’)’ These () (a) 10 millimetres = 1 centimetre

To measure the length of the classroom or

I How many centimetres the school building, we shall find centimetre

| 2 g:rknzztleli;zztﬁgesm too small. We use metre for the purpose.
India. Find their (b) 1 metre = 100 centimetres
population. Also, find the = 1000 millimetres
g;s t‘ti',r; Ziﬂifgfgz Even rpetre is too smallf When we haYe to
fhese cities. state distances between cities, say, Delhi and

Mumbai, or Chennai and Kolkata. For this
we need kilometres (km).
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(c) 1 kilometre = 1000 metres

How many millimetres make 1 kilometre?

Since 1 m = 1000 mm

1 km = 1000 m = 1000 x 1000 mm = 10,00,000 mm
We go to the market to buy rice or wheat; we buy it in
kilograms (kg). But items like ginger or chillies which
we do not need in large quantities, we buy in grams (g).
We know 1 kilogram = 1000 grams.

TI’)’ These Have you noticed the weight of the medicine tablets
given to the sick? It is very small. It is in milligrams

IR gy

1. Howmany
milligrams make (mg).

E one kilogram? 1 gram = 1000 milligrams.
2 Abox contains What is the capacity of a bucket for holding water? It is
7 2.,00,000 usually 20 litres (/). Capacity is given in litres. But
medicine tablets sometimes we need a smaller unit, the millilitres.

eachweighing20 A bottle of hair oil, a cleaning liquid or a soft drink have
mg. Whatisthe ~ labels which give the quantity of liquid inside in
total weight of millilitres (ml).

allthetabletsin [ litre = 1000 millilitres.

the box in grams
and in

Note that in all these units we have some words
) common like kilo, milli and centi. You should remember
kilograms? that among these Kilo is the greatest and milli is the
smallest; kilo shows 1000 times greater, milli shows
1000 times smaller, i.e. 1 kilogram = 1000 grams,
1 gram = 1000 milligrams.

Similarly, centi shows 100 times smaller, i.e. 1 metre = 100 centimetres.

Try These Q)

1. A bus started its journey and reached different places with a speed of
60 km/hour. The journey is shown on page 14.

(1) Find the total distance covered by the bus from A to D. (%? o lddzg)
(i) Find the total distance covered by the bus from D to G. >§?

(1) Find the total distance covered by the bus, if it starts from A
and returns back to A.

(iv) Canyou find the difference of distances from C to D and D to E?
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V)

Find out the time taken by the bus to
reach @ e 4170 km

(a) AtoB (b) CtoD (G) 1290 km (® 3410 km

2550 km \©
(c) EtoG (d) Total journey wn .
Raman’s shop : 140 m >

Things Price

Apples %40 per kg

Oranges %30 per kg

Combs % 3 for one

Tooth brushes %10 for one

Pencils % 1 for one

Note books % 6 for one

Soap cakes ¥ 8 for one

(@)

(b)
(©

(d)

—— The sales during the last year —

Apples 2457 kg

Oranges 3004 kg

Combs 22760

Tooth brushes 25367

Pencils 38530

Note books 40002

Soap cakes 20005
Can you find the total weight of apples and oranges Raman sold last year?
Weight of apples = kg
Weight of oranges = kg
Therefore, total weight=_ kg+ kg = kg
Answer — The total weight of oranges and apples = kg.

Can you find the total money Raman got by selling apples?

Can you find the total money Raman got by selling apples and oranges
together?

Make a table showing how much money Raman received from selling each
item. Arrange the entries of amount of money received in descending order.
Find the item which brought him the highest amount. How much is this
amount?
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We have done a lot of problems that have addition, subtraction, multiplication
and division. We will try solving some more here. Before starting, look at these
examples and follow the methods used.

Example 1 : Population of Sundarnagar was 2,35,471 in the year 1991. In the
year 2001 it was found to be increased by 72,958. What was the population of
the city in 2001?

Solution : Population of the city in 2001
= Population of the city in 1991 + Increase in population
=2,35,471 + 72,958
Now, 235471
+ 72958

308429

Salma added them by writing 235471 as 200000 + 35000 + 471 and
72958 as 72000 +958. She got the addition as 200000 + 107000 + 1429 =308429.
Mary added it as 200000 + 35000 + 400 + 71 + 72000 + 900 + 58 = 308429

Answer : Population of the city in 2001 was 3,08,429.
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All three methods are correct.

Example 2 : In one state, the number of bicycles sold in the year 2002-2003
was 7,43,000. In the year 2003-2004, the number of bicycles sold was 8,00,100.
In which year were more bicycles sold? and how many more?

Solution : Clearly, 8,00,100 is more than 7,43,000. So, in that state, more
bicycles were sold in the year 2003-2004 than in 2002-2003.

1 Now, 800100 Check the answer by adding
- 743000 743000
N 057100 + 57100

800100 (the answer is right)

Can you think of alternative ways of solving this problem?
Answer : 57,100 more bicycles were sold in the year 2003-2004.

Example 3 : The town newspaper is published every day. One copy has
12 pages. Everyday 11,980 copies are printed. How many total pages are printed
everyday?
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Solution : Each copy has 12 pages. Hence, 11,980 copies will have
12 x 11,980 pages. What would this number be? More than 1,00,000 or lesser.

Try to estimate.
Now, 11980
x 12
23960
- + 119800
143760

Answer:Everyday 1,43,760 pages are printed.

Example 4 : The number of sheets of paper available for making notebooks is
75,000. Each sheet makes 8 pages of a notebook. Each notebook contains
200 pages. How many notebooks can be made from the paper available?

Solution : Each sheet makes 8 pages.
Hence, 75,000 sheets make 8 x 75,000 pages,

Now, 75000
x 8

600000

Thus, 6,00,000 pages are available for making notebooks.
Now, 200 pages make 1 notebook.
Hence, 6,00,000 pages make 6,00,000 + 200 notebooks.

3000

Now, 200 ) 600000
— 600

0000 The answer 1s 3,000 notebooks.

EXERCISE 1.2

1. A book exhibition was held for four days in a school. The number of tickets sold at the
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counter on the first, second, third and final day was respectively 1094, 1812, 2050
and 2751. Find the total number of tickets sold on all the four days.
2. Shekhar is a famous cricket player. He has so far scored 6980 runs in test matches.

He wishes to complete 10,000 runs. How many more runs does he need?

3. Inanelection, the successful candidate registered 5,77,500 votes and his nearest
rival secured 3,48,700 votes. By what margin did the successful candidate win the
election?
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KNowING OUR NUMBERS

10.

I1.

12.

Kirti bookstore sold books worth ¥2,85,891 in the first week of June and books
worth % 4,00,768 in the second week of the month. How much was the sale for the
two weeks together? In which week was the sale greater and by how much?

Find the difference between the greatest and the least 5-digit number that can be
written using the digits 6, 2, 7, 4, 3 each only once.

A machine, on an average, manufactures 2,825 screws a day. How many screws did
it produce in the month of January 2006?

A merchant had % 78,592 with her. She placed an order for purchasing 40 radio sets
at¥ 1200 each. How much money will remain with her after the purchase?

A student multiplied 7236 by 65 instead of multiplying by 56. By how much was his
answer greater than the correct answer? (Hint: Do you need to do both the
multiplications?)

To stitch a shirt, 2 m 15 cm cloth is needed. Out of 40 m cloth, how many shirts can be
stitched and how much cloth will remain?

(Hint: convert datain cm.)

Medicine is packed in boxes, each weighing 4 kg 500g. How many such boxes can be
loaded in a van which cannot carry beyond 800 kg?

The distance between the school and a student’s house is 1 km 875 m. Everyday she
walks both ways. Find the total distance covered by her in six days.

Avessel has 4 litres and 500 ml of curd. In how many glasses, each of 25 ml capacity,
canitbe filled?

What have we discussed?

Given two numbers, one with more digits is the greater number. If the number of
digits in two given numbers is the same, that number is larger, which has a greater
leftmost digit. If this digit also happens to be the same, we look at the next digit and
SO on.

In forming numbers from given digits, we should be careful to see if the conditions
under which the numbers are to be formed are satisfied. Thus, to form the greatest
four digit number from 7, 8, 3, 5 without repeating a single digit, we need to use all
four digits, the greatest number can have only 8 as the leftmost digit.

The smallest four digit number is 1000 (one thousand). It follows the largest three
digit number 999. Similarly, the smallest five digit number is 10,000. It is ten thousand
and follows the largest four digit number 9999.

Further, the smallest six digit number is 100,000. It is one lakh and follows the largest
five digit number 99,999. This carries on for higher digit numbers in a similar manner.

Use of commas helps in reading and writing large numbers. In the Indian system of
numeration we have commas after 3 digits starting from the right and thereafter every
2 digits. The commas after 3, 5 and 7 digits separate thousand, lakh and crore
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respectively. In the International system of numeration commas are placed after every 3
digits starting from the right. The commas after 3 and 6 digits separate thousand and
million respectively.

5. Largenumbers are needed in many places in daily life. For example, for giving number
of students in a school, number of people in a village or town, money paid or received
in large transactions (paying and selling), in measuring large distances say betwen
various cities in a country or in the world and so on.

6. Remember kilo shows 1000 times larger, Centi shows 100 times smaller and milli
shows 1000 times smaller, thus, 1 kilometre = 1000 metres, 1 metre =100 centimetres
or 1000 millimetres etc.
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Chapter 2

Introduction

As we know, we use 1, 2, 3, 4,... when we begin to count. They come naturally
when we start counting. Hence, mathematicians call the counting numbers as
Natural numbers.

Predecessor and successor

Given any natural number, you can add 1 to TI’)’ These O
that number and get the next number i.e. you 1

; . Write the predecessor
get 1ts successor. and successor of
7] The successor of 16 is 16 + 1 = 17, 19; 1997; 12000;
that of 19 is 19 +1 = 20 and so on. 49: 100000.
i The number 16 comes before 17, we 2. Isthere any natural
say that the predecessor of 17 is 17-1=16, number that has no
| the predecessor of 20 is 20 — 1 = 19, and predecessor?
SO On. 3. Isthere any natural
The number 3 has a predecessor and a number which has no

successor? Is there a last
natural number?

successor. What about 2? The successor is
3 and the predecessor is 1. Does 1 have both
a successor and a predecessor?

We can count the number of children in our school; we
can also count the number of people in a city; we can count
the number of people in India. The number of people in the
whole world can also be counted. We may not be able to
count the number of stars in the sky or the number of hair
on our heads but if we are able, there would be a number for
them also. We can then add one more to such a number and
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Whole Numbers

get a larger number. In that case we can even write the number of hair on two
heads taken together.

It is now perhaps obvious that there is no largest number. Apart from these
questions shared above, there are many others that can come to our mind
when we work with natural numbers. You can think of a few such questions and
discuss them with your friends. You may not clearly know the answers to many
of them !

2.2 Whole Numbers

We have seen that the number 1 has no predecessor in natural numbers. To the
collection of natural numbers we add zero as the predecessor for 1.

(T TR HIIIHHHHUIJHlHilIIJ L T T T T T T

The natural numbers along with zero form the collection of whole

numbers.
TI’)’ These () In your previous' classes you hgve lea?n't to
_ L Are all natural numbers perform.all the ba.sw. ope.ratlons hk.e g@d1t10n,
' also whole numbers? subtraction, multiplication and division on
- 2 Areall whole numbers also numbers. You also know how to apply them to
natural numbers? problems. Let us try them on a number line.

3. Which is the greatest Before we proceed, let us find out what a
number line is!

whole number?

2.3 The Number Line

Draw a line. Mark a point on it. Label it 0. Mark a second point to the right of
0. Label it 1.

The distance between these points labelled as 0 and 1 is called unit distance.
On this line, mark a point to the right of 1 and at unit distance from 1 and
label it 2. In this way go on labelling points at unit distances as 3, 4, 5,... on
the line. You can go to any whole number on the right in this manner.

This is a number line for the whole numbers.

v

What is the distance between the points 2 and 4? Certainly, it is 2 units.
Can you tell the distance between the points 2 and 6, between 2 and 7?

On the number line you will see that the number 7 is on the right of 4.
This number 7 is greater than 4, i.e. 7> 4. The number 8 lies on the right of 6
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and 8 > 6. These observations help us to say that, out of any two whole
numbers, the number on the right of the other number is the greater number.
We can also say that whole number on left is the smaller number.

For example, 4 <9; 4 is on the left of 9. Similarly, 12 > 5; 12 is to the
right of 5.

What can you say about 10 and 20?

Mark 30, 12, 18 on the number line. Which number is at the farthest left?
Can you say from 1005 and 9756, which number would be on the right
relative to the other number.

Place the successor of 12 and the predecessor of 7 on the number line.

M T T T T T T T e T e T T T T T

Addition on the number line

Addition of whole numbers can be shown on the number line. Let us see the
addition of 3 and 4.

v

0 1 2 3 4 5 6 7

Start from 3. Since we add 4 to this number so we Tl’)’ These Q)
make 4 jumps to the right; from3to4,4to5,5to6and 6  Find4+35;
to 7 as shown above. The tip of the last arrow in the fourth 2+6;3+5
jump is at 7. and 1+6

The sumof3 and4is7,i.e.3+4=17. using the

number line.
Subtraction on the number line

The subtraction of two whole numbers can also be shown on the number line.
Letus find 7 — 5.

v

A A { ¥
I I I I
o 1 2 3 4 5 6 7

Start from 7. Since 5 is being subtracted, so move Try These O
towards left with 1 jump of 1 unit. Make 5 such jumps. We = g;,48_3-

] reach the point 2. We get 7— 5 =2. 6-2:9-6
Multiplication on the number line using the
number line.

We now see the multiplication of whole numbers on the
number line.
Let us find 4 x 3.

4 5

v

0 1 2

w T4




SoBA%n 8 > 6. AJJ® Bod @°U€;OS"©§8, a8 Qo BEIDS &) Doz 3363 Ddogg o
B8 & $B8eben HHdB JSBHHE B OD. ABDIDS &) @vesoéeﬁaa DY) Dogyg &
B 050 BRI,
SPERERD, 4 <9; o3IO 9 H IEHIDS ¢obd. waFore, 12 > 5; 12 @3 5 ©

HEIDS Hod.

10 58050 20 5809 oth N B)Kes?

SogrSed 30, 12, 18 rHBoBod. FroRoLo ©E508 trdor AEHFTHE eod?
oth 1005 LBakn 9756 Soggody DY) @ Sogy H&E DS ool IH)KeTe?

12 Gw¥) 688 Sogy S0 7 @), P08 éoa?egéaa';’.g HBoBod
éoaregéa::?’g BoBotdo
Kytg;o@o Kododo K éosptgégp;_) BRDHHE). 3 HOAE 4 TwE), Er&E o0 Byl
£53°C7(§O.

v

(Beogesed ()
3 208 (PBodoBos. &8 Doggdd 4 o Ermed 5%3% Ho850 BHE SogmsBat

SOH 4 PG BB, PP IR0 DFore 3 K0od 4, 4 ol &dBrAoD
5, 5 %08 6 %0ck0 6 $08 T S5 SBerD.  wrob S5DEe’ & SRS

4 + 5;
DRB eree0 Boog) Sl 7 Zécg 608008, 2+6,3+5
3 b 4 BwE) Imwgo 7, el 3 +4 =7, o 116
éosp‘géa:é &23cdhio

Bo& ?’qt’cggost’e) &85 S éoajtgéaaz’._) RO, B o 7- 5 EFomes.

v

.

oy x ¥
I I I I
0 1 2 3 4 5 6 7
) (Bebgesed ()
T5008(5PE090508. 5 HHXHHE s .88, w08 LI aﬁe& _éoai‘gésp ”
(5eeQ8 1 B Ee5erd. mer ot L) SO0 2 Q TEHDHoEPED.  aB@rR0D

S T -5 =2 BP0
v -, 8 — 3:
;ooaregéa: 2 theasedo 6_2.9_6

B Lo BogRBe PIPTOS R KHESPTR)) SPTRE.
B Hdo 4 X 3 J Eofromro.

w4
© 4
v




Whole Numbers

Start from 0, move 3 units at a time to the right, make Tl'y These O
such 4 moves. Where do you reach? You will reach 12.  Fjpd2 x 6;
So, we say, 3 x 4=12. 3x3;4x2

using the
== EXERCISE 2.1 number line.

{ew
=
e

1. Write the next three natural numbers after 10999.

1 2. Write the three whole numbers occurring just before 10001.
3. Which is the smallest whole number?

) 4. How many whole numbers are there between 32 and 53?

. 5. Write the successor of :

] (a) 2440701  (b) 100199  (c) 1099999 (d) 2345670
6. Write the predecessor of :

i (a) 94 (b) 10000 (c) 208090 (d) 7654321

7. Ineach of the following pairs of numbers, state which whole number is on the left of
the other number on the number line. Also write them with the appropriate sign (>, <)
between them.

(a) 530,503  (b) 370,307 (c) 98765,56789  (d) 9830415, 10023001
8. Which of the following statements are true (T) and which are false (F) ?

(a) Zero is the smallest natural number. (b) 400 is the predecessor of 399.

(¢) Zero is the smallest whole number. (d) 600 is the successor of 599.

(e) Allnatural numbers are whole numbers.

(f) Allwhole numbers are natural numbers.
(2) The predecessor of a two digit number is never a single digit number.

(h) 1 isthe smallest whole number.

(1) The natural number 1 has no predecessor.

(j) The whole number 1 has no predecessor.

(k) The whole number 13 lies between 11 and 12.
(1) The whole number 0 has no predecessor.

THIGnnunnimm mllmlHHUIUJlHillIJ L T T T T T T

(m) The successor of a two digit number is always a two digit number.

What have we discussed?

1. Thenumbers 1, 2, 3,... which we use for counting are known as natural numbers.

2. Ifyouadd I to a natural number, we get its successor. If you subtract 1 from a natural
number, you get its predecessor.
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Whole Numbers

3. Every natural number has a successor. Every natural number except 1 has a predecessor.

If we add the number zero to the collection of natural numbers, we get the collection of
whole numbers. Thus, the numbers 0, 1, 2, 3,... form the collection of whole numbers.

5. Every whole number has a successor. Every whole number except zero has a
predecessor.

6. All natural numbers are whole numbers, but all whole numbers are not natural numbers.

7. We take a line, mark a point on it and label it 0. We then mark out points to the right
of 0, atequal intervals. Label them as 1, 2, 3,.... Thus, we have a number line with the
whole numbers represented on it. We can easily perform the number operations of
addition, subtraction and multiplication on the number line.

R

8. Addition corresponds to moving to the right on the number line, whereas subtraction
corresponds to moving to the left. Multiplication corresponds to making jumps of
equal distance starting from zero.
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Playing with
Numbers
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Introduction

Ramesh has 6 marbles with him. He wants to arrange them in rows in such a way
that each row has the same number of marbles. He arranges them in the following
ways and matches the total number of marbles.

(1) 1 marble in each row
Number of rows =6
Total number of marbles =1x6=6

(i1) 2 marbles in each row
Number of rows = e o
Total number of marbles =2x3=6 o o
o o

(i11) 3 marbles in each row
Number of rows = e © o
Total number of marbles =3x2=6 e o o

(iv) He could not think of any arrangement in which each row had 4 marbles or
5 marbles. So, the only possible arrangement left was with all the 6 marbles

1n a row.
Number of rows =1 o000 00
Total number of marbles =6x1=6

From these calculations Ramesh observes that 6 can be written as a product
of two numbers in different ways as

6=1x6; 6=2x3; 6=3x2; 6=06x1
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PLAYING WITH NUMBERS

From 6 =2 x 3 it can be said that 2 and 3 exactly divide 6. So, 2 and 3 are
exact divisors of 6. From the other product 6 = 1 x 6, the exact divisors of 6 are
found to be 1 and 6.

Thus, 1, 2, 3 and 6 are exact divisors of 6. They are called the factors of 6.
Try arranging 18 marbles in rows and find the factors of 18.

3.2 Factors and Multiples

Mary wants to find those numbers which exactly divide 4. She divides 4 by
numbers less than 4 this way.

: 1) 44 2) 42 3) 4 (1 4) 4 (1
4 4 -3 4
. 0 0 1 0

IR gy

Quotientis 4  Quotient is 2 Quotient is 1 Quotient is 1

Remainder is 0 Remainderis 0 Remainderis 1  Remainder is 0
4=1x4 4=2x2 4=4x1
She finds that the number 4 can be written as: 4 =1 x 4; 4 =2 x 2;
4 =4 x 1 and knows that the numbers 1, 2 and 4 are exact divisors of 4.
These numbers are called factors of 4.
A factor of a number is an exact divisor of that number.
Observe each of the factors of 4 is less than or equal to 4.

@j Game-1 : This is a game to be played by two persons say A and B. It is

about spotting factors.

It requires 50 pieces of cards numbered 1 to 50.
Arrange the cards on the table like this.

1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31 32 33 34 35
36 37 38 39 40 41 42
43 44 45 46 47 48 49| (50
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PLAYING WITH NUMBERS

Steps
(a) Decide who plays first, A or B.

(b) Let A play first. He picks up a card from the table, and keeps it with him.
Suppose the card has number 28 on it.

(c) Player B then picks up all those cards having numbers which are factors of
the number on A’s card (i.e. 28), and puts them in a pile near him.

(d) Player B then picks up a card from the table and keeps it with him. From the
cards that are left, A picks up all those cards whose numbers are factors of
the number on B’s card. A puts them on the previous card that he collected.

Llf_lo

4
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(e) The game continues like this until all the cards are used up.

(f) A will add up the numbers on the cards that he has collected. B too will do
the same with his cards. The player with greater sum will be the winner.
The game can be made more interesting by increasing the number of cards.
Play this game with your friend. Can you find some way to win the game?

|

= When we write a number 20 as 20 =4 x 5, we say 4 :

5 and 5 are factors of 20. We also say that 20 is a multiple multiple
of4 and 5. T

el The representation 24 =2 x 12 shows that 2 and 12 4 x 5=20

g are factors of 24, whereas 24 is a multiple of 2 and 12. VN

= We can say that a number is a multiple of each of its factor factor

factors Try These ()

©
| Let us now see some interesting facts about factors and Find the possible
S multiples. factors of 45, 30
- (a) Collect a number of wooden/paper strips of length 3  and 36.
= units each.
] (b) Join them end to end as shown in the following 313
figure. 3136
The length of the strip atthe topis3=1x3units. | 3 | 3 | 3
The length of the strip below itis 3 +3=6units. 373 [ 3 12
Also, 6 =2 x 3. The length of the next stripis 3 + 3 +
- 3 =9 units, and 9 =3 x 3. Continuing this way we Ak 3|15

can express the other lengths as,
12=4x3; 15=5x3
We say that the numbers 3, 6, 9, 12, 15 are multiples of 3.
The list of multiples of 3 can be continued as 18, 21, 24, ...
Each of these multiples is greater than or equal to 3.

The multiples of the number 4 are 4, 8, 12, 16, 20, 24, ...
The list is endless. Each of these numbers is greater than or equal to 4.
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PLAYING WITH NUMBERS

Let us see what we conclude about factors and multiples:

1.

Is there any number which occurs as a factor of every number ? Yes. Itis 1.
For example 6 =1 x 6, 18 =1 x 18 and so on. Check it for a few more
numbers.

We say 1 is a factor of every number.

Can 7 be a factor of itself ? Yes. You can write 7as 7="7 x 1. What about 10?
and 157.

You will find that every number can be expressed in this way.

We say that every number is a factor of itself.

What are the factors of 16? They are 1, 2, 4, 8, 16. Out of these factors do
you find any factor which does not divide 16? Try it for 20; 36.

You will find that every factor of a number is an exact divisor of
that number.
What are the factors of 34? They are 1, 2, 17 and 34 itself. Out of these
which is the greatest factor? It is 34 itself.

The other factors 1, 2 and 17 are less than 34. Try to check this for 64,
81 and 56.

We say that every factor is less than or equal to the given number.
The number 76 has 5 factors. How many factors does 136 or 96 have? You
will find that you are able to count the number of factors of each of these.

Even if the numbers are as large as 10576, 25642 etc. or larger, you
can still count the number of factors of such numbers, (though you may
find it difficult to factorise such numbers).

We say that number of factors of a given number are finite.

What are the multiples of 7? Obviously, 7, 14, 21, 28,... You will find that
each of these multiples is greater than or equal to 7. Will it happen with
each number? Check this for the multiples of 6, 9 and 10.

We find that every multiple of a number is greater than or equal to
that number.

Write the multiples of 5. They are 5, 10, 15, 20, ... Do you think this
list will end anywhere? No! The list is endless. Try it with multiples of
6,7 etc.

We find that the number of multiples of a given number is infinite.
Can 7 be a multiple of itself ? Yes, because 7= 7x1. Will it be true for other
numbers also? Try it with 3, 12 and 16.

You will find that every number is a multiple of itself.



“Gospag@és e omro

SP8EPOSPen SNBA HBere KHB0D HFo W JTRoTar Srero:

1L ($8 Doggd sederoBore &0 Logy AP GoTr? ©HKH. Wh 1. GIEEeH
6=1x6,18=1 % 18 Lbc» EWAISAIR Eﬁ)@?&)&o&@ Slatnvlatolal
(58 SoggH 1 se8ero¥o @ HJ0 BHEY).

2. 7 o83 se8eroBo SPeme? @, S 70 7=7 X 1re (@@chsa). 10 S8k
15 © 1HB0d A BE)NeH0?

(98 éoa)egzéa 88 Dore TreHroN K50 Benndoero.
(58 Sogy PSS 8eroso © HHiso DX,

3. 16 Gn¥) sP8erosten A&E? @ 1, 2, 4, 8, 16. & s*dmrostod® 169 DefBos
BT BEPoSER) 1 EdfPanoe? 86 dggore 20; 36 570 (Hab&oBod.

&8 Dogy Go¥) (8 se8erolo & Dogy G NBDS gresso o o BP0

4. 34 Q) se8eroseen DHB? © 1, 2, 17 0 34. HBE® D& DY sBeroLo?
20 @3 éosp?g 34.

2838 se8eroseen 1, 2 HHBA 17 eo 34 Sod &S savaw. &Y §%o 64, 81
0800 56 o $OUrETIS (Db obod.
(58 sedero¥o aS Dogy %08 S o Bribore sotod e KHEn TN

5. 76 Qoggd b sederosren eanom. 136 S 968 Q) SoBETOToD BTNON? S
Hest ke Dogyg BnE) 5°8ear0see KHoggRD 6%&9{5?‘?@62{) S Benodoerd.
10576, 25642 H08 _zb?g D0ogRedd Eree 0 SP8erosPe Hoggid 6%&012526::33}
(9¢nH0& éogpéeé) So8egrosren oo ééom ©QDOBHLY)).

AR Dogy Fo¥) SPEerosPe Kogy BOME0 @ DI DX

6. 7 Gw¥) Hderes dE? Jireorrs, 7, 14, 21. 28.... B T EHFoLrE
& DHerod® (K8 a8 7 o8 KD Tur SErH0 @ M BenBotrd. see
(98 éogpéé) a3irHhédome? 6, 9 HHddw 10 @négy Heasee %0 6550& IS lotavilatelnt
a8 Jogy ) (B8 bes¥o T go8 NEOM Soe $srborr dotnod ©l HHBEW
oM oeTesm.

7. 5 Q) HBerod [@Pedod. © 5, 10, 15, 20,...... SRCEALENS TatvRwlgtevelaty
o @dtHotnaoe? Bl ederd wodo B, 6,7 IEBTS A Hderos® LY
Bch&0B08.

QNS Bogy s iHdere Dogy @Sodo @l HHHN BHATNIn.

8. 7 8B Hduo seeme? @99, Jotkhsod 7= Tx1. agds Doggedd Erwe ad
Qeso)&Howe? B 3, 12 LHBcn 16 & Hehd)osos.

(58 Sogyg QSR a0 @ o EBofCoerd.




PLAYING WITH NUMBERS

The factors of 6 are 1, 2, 3 and 6. Also, 1+2+3+6 =12 =2 x 6. We find that
the sum of the factors of 6 is twice the number 6. All the factors of 28 are 1, 2,
4,7, 14 and 28. Adding these we have, 1 +2+4+7+14+28=56=2 x 28.

The sum of the factors of 28 is equal to twice the number 28.

A number for which sum of all its factors is equal to twice the number is
called a perfect number. The numbers 6 and 28 are perfect numbers.

Is 10 a perfect number?

Example 1 : Write all the factors of 68.

M T T T T T e e T e T T T T T T

Solution : We note that

68 =1 x 68 68 =2 x34

68 =4 x17 68=17 x4

Stop here, because 4 and 17 have occurred earlier.

Thus, all the factors of 68 are 1, 2, 4, 17, 34 and 68.
Example 2 : Find the factors of 36.
Solution : 36 =1 x 36 36=2x18 36=3x12

36=4x9 36=6x6

Stop here, because both the factors (6) are same. Thus, the factors are 1, 2,
3,4,6,9,12, 18 and 36.
Example 3 : Write first five multiples of 6.

Solution : The required multiples are: 6x1=6, 6x2 =12, 6x3 =18, 6x4 =24,
6x5=301.e. 6,12, 18, 24 and 30.

EXERCISE 3.1

1. Write all the factors of the following numbers :
(@ 24 (b) 15 (c) 21
d 27 () 12 ® 20
(@ 18 (b 23 ® 36
2. Write first five multiples of :
(@ 5 (b) 8 c 9
3. Match the items in column 1 with the items in column 2.

Column 1 Column 2

@ 35 (a) Multiple of 8
@) 15 (b) Multiple of 7
@) 16 (c) Multiple of 70

(@iv) 20 (d) Factor of 30
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v) 25 (e) Factor of 50
(H Factorof20
4. Find all the multiples of 9 upto 100.

3.3 Prime and Composite Numbers

We are now familiar with the factors of a number. Observe the number of factors
of'a few numbers arranged in this table.

We find that (a) The number 1 has only one factor (i.e. itself).

(b) There are numbers, having exactly two factors 1 and the number itself. Such
number are 2, 3, 5, 7, 11 etc. These numbers are prime numbers.
The numbers other than 1 whose only factors are 1 and the number itself
are called Prime numbers.
Try to find some more prime numbers other than these.

=

é Numbers Factors Number of Factors
= 1 1 1
E 2 1,2 2
= 3 1,3 2
E 4 1 2 4 3
—% 5 1,5 2
E 6 1,2,3,6 4
= 7 1,7 2
+ 8 1,2,4,8 4
£ 9 1,3,9 3
= 10 1,2,5,10 4
2= 11 1,11 2
= 12 1,2,3,4,6,12 6
=

=

=

(c) There are numbers having more than two factors like 4, 6, 8,9, 10 and so on.

These numbers are composite numbers.
1 is neither a prime nor Numbers having more than two factors are
a composite number. called Composite numbers.
Is 15 a composite number? Why? What about
187257

Without actually checking the factors of a number, we can find prime
numbers from 1 to 100 with an easier method. This method was given by a
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PLAYING WITH NUMBERS

Greek Mathematician Eratosthenes, in the third century B.C. Let us see the
method. List all numbers from 1 to 100, as shown below.

X @ @ x &
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Step 1 : Cross out 1 because it is not a prime number.

Step 2 : Encircle 2, cross out all the multiples of 2, other than 2 itself, i.e. 4, 6,
8 and so on.

Step 3 : You will find that the next uncrossed number is 3. Encircle 3 and cross
out all the multiples of 3, other than 3 itself.

Step 4 : The next uncrossed number is 5. Encircle 5 and cross out all the multiples
of 5 other than 5 itself.

Step 5 : Continue this process till all the Try These O

numbers in the list are either encircled or ~ Qpgerve that 2 x 3+ 1= 7 is a
crossed out. prime number. Here, 1 has been
All the encircled numbers are prime  added to a multiple of 2 to get a
numbers. All the crossed out numbers, = prime number. Can you find
other than 1 are composite numbers. some more numbers of this type?
This method is called the Sieve of

Eratosthenes.

Example 4 : Write all the prime numbers less than 15.

Solution : By observing the Sieve Method, we can easily write the required
prime numbers as 2, 3,5, 7, 11 and 13.

even and odd numbers

Do you observe any pattern in the numbers 2, 4, 6, 8, 10, 12, 14, ...? You will
find that each of them is a multiple of 2.

These are called even numbers. The rest of the numbers 1, 3, 5,7, 9, 11,...
are called odd numbers.
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PLAYING WITH NUMBERS

You can verify that a two digit number or a three digit number is even or not.
How will you know whether a number like 756482 is even? By dividing it by 2.
Will it not be tedious?

We say that a number with 0, 2, 4, 6, 8 at the ones place is an even number.
So, 350, 4862, 59246 are even numbers. The numbers 457, 2359, 8231 are all
odd. Let us try to find some interesting facts:

(a) Which is the smallest even number? It is 2. Which is the smallest prime
number? It is again 2.

Thus, 2 is the smallest prime number which is even.

IR gy

(b) The other prime numbers are 3, 5,7, 11, 13, ... . Do you find any even number
in this list? Of course not, they are all odd.
Thus, we can say that every prime number except 2 is odd.

EXERCISE 3.2

1. Whatis the sum of any two (a) Odd numbers? (b) Even numbers?
2. State whether the following statements are True or False:

(a) The sum of three odd numbers is even.

(b) The sum of two odd numbers and one even number is even.
(¢) The product of three odd numbers is odd.

(d) Ifan even number is divided by 2, the quotient is always odd.
(e) All prime numbers are odd.

(f) Prime numbers do not have any factors.

(2) Sum oftwo prime numbers is always even.

(h) 21isthe only even prime number.

(1) All even numbers are composite numbers.

() The product of two even numbers is always even.

3. Thenumbers 13 and 31 are prime numbers. Both these numbers have same digits 1
and 3. Find such pairs of prime numbers upto 100.

4. Write down separately the prime and composite numbers less than 20.

5. Whatis the greatest prime number between 1 and 10?

6. Express the following as the sum of two odd primes.
(@) 44 (b)36 (c)24 (d) 18
7. Give three pairs of prime numbers whose difference is 2.
[Remark : Two prime numbers whose difference is 2 are called twin primes].

8.  Which of the following numbers are prime?
(@ 23 (b) 51 (c) 37 (d) 26

9. Write seven consecutive composite numbers less than 100 so that there is no prime
number between them.
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PLAYING WITH NUMBERS

10. Express each of the following numbers as the sum of three odd primes:
(@ 21 (b) 31 (c) 53 (d) 6l
11. Write five pairs of prime numbers less than 20 whose sum is divisible by 5.
(Hint : 3+7 = 10)
12. Fill in the blanks :
(a) A number which has only two factors is called a
(b) A number which has more than two factors is called a
(c) 1isneither nor
(d) The smallest prime number is
(e) The smallestcomposite numberis
(f) The smallest even number is

IR gy

3.4 Tests for Divisibility of Numbers

Is the number 38 divisible by 2? by 4? by 5?

By actually dividing 38 by these numbers we find that it is divisible by 2 but
not by 4 and by 5.

Let us see whether we can find a pattern that can tell us whether a number is
divisible by 2, 3,4, 5,6, 8,9, 10 or 11. Do you think such patterns can be easily
seen?

Divisibility by 10 : Charu was looking at the multiples of
10. The multiples are 10, 20, 30, 40, 50, 60, ... . She found
something common in these numbers. Can you tell what?
Each of these numbers has 0 in the ones place.

She thought of some more numbers with 0 at ones place
like 100, 1000, 3200, 7010. She also found that all such numbers are divisible
by 10.

She finds that if a number has 0 in the ones place then it is divisible by 10.

Can you find out the divisibility rule for 100?

Divisibility by 5 : Mani found some interesting pattern in the numbers 5, 10,
15, 20,25, 30, 35, ... Can you tell the pattern? Look at the units place. All these
numbers have either 0 or 5 in their ones place. We know that these numbers are
divisible by 5.

Mani took up some more numbers that are divisible by 5, like 105, 215,
6205, 3500. Again these numbers have either 0 or 5 in their ones places.

He tried to divide the numbers 23, 56, 97 by 5. Will he be able to do that?
Check it. He observes that a number which has either 0 or 5 in its ones
place is divisible by 5, other numbers leave a remainder.

Is 1750125 divisible 5?

Divisibility by 2 : Charu observes a few multiples of 2 to be 10, 12, 14, 16...
and also numbers like 2410, 4356, 1358, 2972, 5974. She finds some pattern
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PLAYING WITH NUMBERS

in the ones place of these numbers. Can you tell that? These numbers have only
the digits 0, 2, 4, 6, 8 in the ones place.

She divides these numbers by 2 and gets remainder 0.

She also finds that the numbers 2467, 4829 are not divisible by 2. These
numbers do not have 0, 2, 4, 6 or 8 in their ones place.

Looking at these observations she concludes that a number is divisible
by 2 if it has any of the digits 0, 2, 4, 6 or 8 in its ones place.

Divisibility by 3 : Are the numbers 21, 27, 36, 54, 219 divisible by 3? Yes,
they are.

Are the numbers 25, 37, 260 divisible by 3? No.

Can you see any pattern in the ones place? We cannot, because numbers
with the same digit in the ones places can be divisible by 3, like 27, or may
not be divisible by 3 like 17, 37. Let us now try to add the digits of 21, 36, 54
and 219. Do you observe anything special ? 2+1=3, 3+6=9, 5+4=9, 2+1+9=12.
All these additions are divisible by 3.

Add the digits in 25, 37, 260. We get 2+5=7, 3+7=10, 2+6+0 = 8.

These are not divisible by 3.

We say that if the sum of the digits is a multiple of 3, then the number
is divisible by 3.

Is 7221 divisible by 3?

‘ Divisibility by 6 : Can you identify a number which is divisible
by both 2 and 3? One such number is 18. Will 18 be divisible by
2x3=67? Yes, it is.

Find some more numbers like 18 and check if they are divisible
by 6 also.

Can you quickly think of a number which is divisible by 2 but
not by 3?

Now for a number divisible by 3 but not by 2, one example is
27. 1s 27 divisible by 6? No. Try to find numbers like 27.
From these observations we conclude that if a number is
divisible by 2 and 3 both then it is divisible by 6 also.

Divisibility by 4 : Can you quickly give five 3-digit numbers divisible by
4?7 One such number is 212. Think of such 4-digit numbers. One example is
1936.

Observe the number formed by the ones and tens places of 212. It is 12;
which is divisible by 4. For 1936 it is 36, again divisible by 4.

Try the exercise with other such numbers, for example with 4612;
3516; 9532.

Is the number 286 divisible by 4? No. Is 86 divisible by 4? No.

So, we see that a number with 3 or more digits is divisible by 4 if the
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PLAYING WITH NUMBERS

number formed by its last two digits (i.e. ones and tens) is divisible by 4.
Check this rule by taking ten more examples.
Divisibility for 1 or 2 digit numbers by 4 has to be checked by actual division.

Divisibility by 8 : Are the numbers 1000, 2104, 1416 divisible by 8?

You can check that they are divisible by 8. Let us try to see the pattern.

Look at the digits at ones, tens and hundreds place of these numbers. These
are 000, 104 and 416 respectively. These too are divisible by 8. Find some more
numbers in which the number formed by the digits at units, tens and hundreds
place (i.e. last 3 digits) is divisible by 8. For example, 9216, 8216, 7216, 10216,
9995216 etc. You will find that the numbers themselves are divisible by 8.

We find that a number with 4 or more digits is divisible by 8, if the
number formed by the last three digits is divisible by 8.

Is 73512 divisible by 8?

The divisibility for numbers with 1, 2 or 3 digits by 8 has to be checked by
actual division.

Divisibility by 9 : The multiples of 9 are 9, 18, 27, 36, 45, 54,... There are
other numbers like 4608, 5283 that are also divisible by 9.

Do you find any pattern when the digits of these numbers are added?

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

4+6+0+8=18,5+2+8+3=18

All these sums are also divisible by 9.

Is the number 758 divisible by 9?

No. The sum of its digits 7 + 5 + 8 = 20 is also not divisible by 9.

These observations lead us to say that if the sum of the digits of a number
is divisible by 9, then the number itself is divisible by 9.

Divisibility by 11 : The numbers 308, 1331 and 61809 are all divisible by 11.
We form a table and see if the digits in these numbers lead us to some pattern.

IR gy

k;— Number Sum of the digits | Sum of the digits | Difference
(at odd places) (at even places)
from the right from the right
308 8+3=11 0 11-0=11
- 1331 1+3=4 3+1=4 4-4=0
61809 9+8+6=23 0+1=1 23-1=22

We observe that in each case the difference is either 0 or divisible by 11. All
these numbers are also divisible by 11.

For the number 5081, the difference of the digits is (5+8) — (1+0) = 12
which is not divisible by 11. The number 5081 is also not divisible by 11.
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PLAYING WITH NUMBERS

Thus, to check the divisibility of a number by 11, the rule is, find the
difference between the sum of the digits at odd places (from the right)
and the sum of the digits at even places (from the right) of the number.
If the difference is either 0 or divisible by 11, then the number is
divisible by 11.

— EXERCISE 3.3

1. Usingdivisibility tests, determine which of the following numbers are divisible by 2;
by 3; by 4; by 5; by 6; by 8; by 9; by 10 ; by 11 (say, yes or no):

IR gy

Number Divisible by

128 Yes No Yes No No Yes No No No
990 | .o | s | e | e | e | e e e

1586 [ .. | o | e | e | e e s ] e

275 | s | e | e e ] e | e | e e | e

6686 | ... | oo | e e e | e | e e | e
639210 | ..o | e | e ] e | e | e e |

429714 | oo | e | e | e e | e | e | s |

2856 | oo | e | e | e | e | e e e
3060 | o | e | e e | e | e e |
406839 | oo | oo | e | e e | e | e | e |

2. Using divisibility tests, determine which of the following numbers are divisible by

4; by 8:
(a) 572 (b) 726352 (c) 5500 (d) 6000 (e) 12159
(f) 14560 (g) 21084  (h) 31795072 (1)) 1700 (g) 2150
3. Using divisibility tests, determine which of following numbers are divisible by 6:
h (a) 297144 (b) 1258 (c) 4335 (d) 61233 (e) 901352

() 438750 (g) 1790184 (h) 12583 @ 639210 () 17852

4. Using divisibility tests, determine which of the following numbers are divisible by 11:
(a) 5445 (b) 10824  (c) 7138965 (d) 70169308 (e) 10000001
(f) 901153

5. Write the smallest digit and the greatest digit in the blank space of each of the following
numbers so that the number formed is divisible by 3 :
(@) 6724 (b) 4765 2
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525 @ BB)o&):

2 PAoSthEod

Sogy
2 3 4 5 6 8 9 10 11

128 @)X | 380 | @H K0 | K0 | @] KD | R0 | s
990 | oo e | o s

1586 | ... [ coooo | e | s s ]
275 | e | e | e e s s
6686 | ... | oo | e | e | e

639210 | ..o | e | e | e e
429714 | oo | s | e e e s

2856 | ceeee | e | e e e e | e | e e

3060 | ... | | e | e s e
406839 | oo | e | e | ] e

2. graaadE® KeEreid eH@ErNoD , 8ok ad)S Sogges® I 4 3, 8 I grhosalerdr

é’\)goaooiﬁo&:
(a) 572 (b)726352  (c)5500 (d)6000 (e)12159
(14560  (2)21084 (h)31795072  (i)1700 (j)2150

3. gradcher drEeod GHEPA0D , 8o AN éogpéeeﬁ‘s DD 6D grhoSaEed@r
Sgcmo{ﬁo&:
(a) 297144 (b) 1258  (c) 4335 (d) 61233 (e) 901352

(f) 438750 (2)1790184 (h)12583 (i) 639210  (j))17852

4. gradchee drEeod GHEPA0D , 8o AN éogpéeeﬁ‘s DD 6D grhoSaEed@r
Sgcmo{ﬁo&:
(2) 5445 (b) 10824 (c) 7138965  (d) 70169308 (e) 10000001
(f) 901153

5. 8ok (& Kogyg 3 T grhosatier DS 0@ D) ©08 HBAW B W8 (FPaHod:
(a) 6724 (b) 4765 2




IR gy

PLAYING WITH NUMBERS

6. Writea digit in the blank space of each of the following numbers so that the number
formed is divisible by 11 :

() 92 389 (b) 8 9484

3.5 Common Factors and Common Multiples

Observe the factors of some numbers taken in pairs.

(a) What are the factors of 4 and 18? TI’)’ These ()
The factors of 4 are 1, 2 and 4. Find the common factors of
The factors of 18 are 1, 2, 3, 6, 9 and 18. (2) 8,20 (©)9, 15
The numbers 1 and 2 are the factors of both 4 and 18.
They are the common factors of 4 and 18.

(b) What are the common factors of 4 and 15?
These two numbers have only 1 as the common factor.
What about 7 and 16?

Two numbers having only 1 as a common factor are called co-prime
numbers. Thus, 4 and 15 are co-prime numbers.

Are 7 and 15, 12 and 49, 18 and 23 co-prime numbers?

(c) Can we find the common factors of 4, 12 and 16?
Factors of 4 are 1, 2 and 4.
Factors of 12 are 1, 2, 3,4, 6 and 12.
Factors of 16 are 1, 2, 4, 8 and 16.
Clearly, 1, 2 and 4 are the common factors of 4, 12, and 16.
Find the common factors of (a) 8, 12, 20 (b) 9, 15, 21.

Let us now look at the multiples of more than one number taken at a time.

(a) What are the multiples of 4 and 6?
The multiples of 4 are 4, 8, 12, 16, 20, 24, ... (write a few more)
The multiples of 6 are 6, 12, 18, 24, 30, 36, ... (write a few more)
Out of these, are there any numbers which occur in both the lists?

We observe that 12, 24, 36, ... are multiples of both 4 and 6.
Can you write a few more?
They are called the common multiples of 4 and 6.

(b) Find the common multiples of 3, 5 and 6.
Multiples of 3 are 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, ...
Multiples of 5 are 5, 10, 15, 20, 25, 30, 35, ...
Multiples of 6 are 6, 12, 18, 24, 30, ...
Common multiples of 3, 5 and 6 are 30, 60, ...
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PLAYING WITH NUMBERS

Write a few more common multiples of 3, 5 and 6.
Example 5 : Find the common factors of 75, 60 and 210.

Solution : Factors of 75 are 1, 3, 5, 15, 25 and 75.
Factors of 60 are 1, 2, 3,4, 5, 6, 10, 12, 15, 30 and 60.
Factorsof210are 1,2,3,5,6,7,10, 14, 15, 21, 30, 35,42, 70, 105 and 210.
Thus, common factors of 75, 60 and 210 are 1, 3, 5 and 15.

Example 6 : Find the common multiples of 3, 4 and 9.
Solution : Multiples of 3 are 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42,
45,48, ....

Multiples of 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48,...

Multiples of 9 are 9, 18, 27, 36, 45, 54, 63, 72, 81, ...

Clearly, common multiples of 3, 4 and 9 are 36, 72, 108,...

IR gy

EXERCISE 3.4

1. Find the common factors of :
(a) 20and 28 (b) 15and 25 (¢) 35and50 (d) 56 .and 120
2. Find the common factors of :
(a) 4,8and 12 (b) 5,15 and 25
3. Find first three common multiples of :
(a) 6and 8 (b) 12 and 18
4. Write all the numbers less than 100 which are common multiples of 3 and 4.

5. Which of the following numbers are co-prime?
(a) 18and 35 (b) 15and 37 (¢) 30and 415
(d) 17and 68 (e) 216and 215 (f) 8land 16

6. A number is divisible by both 5 and 12. By which other number will that number be
always divisible?

7. A number is divisible by 12. By what other numbers will that number be divisible?

3.6 Prime Factorisation

When a number is expressed as a product of its factors we say that the number
has been factorised. Thus, when we write 24 = 3x8, we say that 24 has been
factorised. This is one of the factorisations of 24. The others are :
24=2x12 24=4x6 24=3x8
=2x2x%x6 =2x2x%x6 =3x2x2x2
=2x2x2x3 =2x2x2x%x3 =2xX2x2x3
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In all the above factorisations of 24, we ultimately arrive at only one
factorisation 2 x 2 x 2 x 3, In this factorisation the only factors 2 and 3 are
prime numbers. Such a factorisation of a number is called a prime factorisation.

Let us check this for the number 36.

M T T T T T e e T e T T T T T T

[2x2x9 | 3 x 3 x 4] 2 x2x9| [2x3x6 |

| | | |
|2x2x3x3||3x3T2x2||2x2x3x3||2x3ﬁ2xﬂ
J 12x2x3x3]| 12x2x3x3|

The prime factorisation of 36 is 2 x 2 x 3 x 3, i.e. the only prime
factorisation of 36.

Do This = Ty These

] Write the prime
Factor tree factorisations of
| Choose a Think of a factor ~ Now think ofa 16> 28 38-
A number and write it pair say, 90=10x9 factor pair of 10
90 10 =2x5
Write factor pair of 9 /90 /90
: 7maxd 0 e @0 e
Y
| 2
| Try this for the numbers

90
(a)8 (b)12 m”//// \\\\$9

¢ N N

Example 7 : Find the prime factorisation of 980.

Solution : We proceed as follows:

We divide the number 980 by 2, 3, 5, 7 etc. in this order repeatedly so long
as the quotient is divisible by that number.Thus, the prime factorisation of 980
1$2%x2%x5%x7x7,
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10
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? ?

Which factors are not included in the prime factorisation of a composite number?

Write the greatest 4-digit number and express it in terms of  its prime factors.
Write the smallest 5-digit number and express it in the form of its prime factors.

wok N

Find all the prime factors of 1729 and arrange them in ascending order. Now state the
relation, if any; between two consecutive prime factors.

6. The product of three consecutive numbers is always divisible by 6. Verify this statement
with the help of some examples.

7. The sum of two consecutive odd numbers is divisible by 4. Verify this statement with
the help of some examples.

8. Inwhich of the following expressions, prime factorisation has been done?
(a) 24=2x3x4 (b) 56=7Tx2x2x2
() 70=2x5x7 (d) 54=2%x3x9
9. 181isdivisible by both 2 and 3. It is also divisible by 2 x 3 = 6. Similarly, a number

is divisible by both 4 and 6. Can we say that the number must also be divisible by
4 x 6 =247 If not, give an example to justify your answer.

10. T am the smallest number, having four different prime factors. Can you find me?
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3.7 Highest Common Factor

We can find the common factors of any two numbers. We now try to find the
highest of these common factors.

What are the common factors of 12 and 16? They are 1, 2 and 4.

What is the highest of these common factors? It is 4.

What are the common factors of 20, 28 and 36? They are 1, 2 and 4 and
again 4 is highest of these common factors.
TI’)’ These O The Highest Common Factor

Find the HCF of the following: (HCF) of two or more given

() 24and36 (i) 15,25 and 30 numbers is .the highest (or
(iii) 8and 12 (iv) 12, 16 and 28 greatest) of their common factors.

It is also known as Greatest Common
Divisor (GCD).

The HCF of 20, 28 and 36 can also be found by prime factorisation of these
numbers as follows:

M T T T T T e e T e T T T T T T

2120 2|28 236
g 2110 2|14 218
505 717 39
: B N 33
| N

Thus, 20=|2[*x[2]|x 5
28 =12|x|2|%x 7
36 =(2[x[2[x 3 x 3

The common factor of 20, 28 and 36 is 2(occuring twice). Thus, HCF of 20,
28 and 36is2 x 2 =4,

— EXERCISE 3.6

1. Find the HCF of the following numbers :
A (a) 18,48 (b) 30,42 (c) 18,60 (d) 27, 63
(e) 36, 84 6 34,102 () 70, 105,175
(h) 91,112,49 (i) 18, 54,81 (G) 12,45,75

2. Whatis the HCF of two consecutive
(a) numbers? (b) evennumbers? (¢) odd numbers?
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(h) 91,112,49 (i) 18, 54, 81 (j)12,45,75
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3. HCEF of co-prime numbers 4 and 15 was found as follows by factorisation :

4=2x2and 15=3 x 5 since there is no common prime factor, so HCF of 4 and 15
is 0. Is the answer correct? If not, what is the correct HCF?

3.8 Lowest Common Multiple

What are the common multiples of 4 and 6? They are 12, 24, 36, ... . Which is
the lowest of these? It is 12. We say that lowest common multiple of 4 and 6 is
12. It is the smallest number that both the numbers are factors of this number.

The Lowest Common Multiple (LCM) of two or more given numbers is
the lowest (or smallest or least) of their common multiples.

What will be the LCM of 8 and 12? 4 and 9? 6 and 9?
Example 8 : Find the LCM of 12 and 18.

Solution : We know that common multiples of 12 and 18 are 36, 72, 108 etc.
The lowest of these is 36. Let us see another method to find LCM of two
numbers.

The prime factorisations of 12 and 18 are :

12=2%x2x%x3; 18=2%x3x3

In these prime factorisations, the maximum number of times the prime
factor 2 occurs is two; this happens for 12. Similarly, the maximum number
of times the factor 3 occurs is two; this happens for 18. The LCM of the two
numbers is the product of the prime factors counted the maximum number of
times they occur in any of the numbers. Thus, in this case LCM =2 x 2 x 3 X
3 =36.

Example 9 : Find the LCM of 24 and 90.

Solution : The prime factorisations of 24 and 90 are:
24=2x2x2x3; 90=2x3x3x5

In these prime factorisations the maximum number of times the prime factor
2 occurs is three; this happens for 24. Similarly, the maximum number of times
the prime factor 3 occurs is two; this happens for 90. The prime factor 5 occurs
only once in 90.

Thus, LCM = (2 x 2 x2) x (3 x3) x5=360

Example 10 : Find the LCM 0f 40, 48 and 45.
Solution : The prime factorisations of 40, 48 and 45 are;

40 =2 x2x2x5

48 =2 x2x2x2x3

45 =3x3 x5

The prime factor 2 appears maximum number of four times in the prime
factorisation of 48, the prime factor 3 occurs maximum number of two times

IR gy
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in the prime factorisation of 45, The prime factor 5 appears one time in the
prime factorisations of 40 and 45, we take it only once.

Therefore, required LCM = (2 x 2 x 2 X 2)x(3 x 3) x 5 =720

LCM can also be found in the following way :

Example 11 : Find the LCM of 20, 25 and 30.

Solution : We write the numbers as follows in a row :

i 21 20 25 30 (A)

E 20 10 25 15 (B)

30 5 25 15 (©)

i 505 25 5 (D)

j sl 51 (E)
1 1

So,LCM = 2x2x3x5x5,

(A) Divide by the least prime number which divides atleast one of the given
numbers. Here, it is 2. The numbers like 25 are not divisible by 2 so they
are written as such in the next row.

(B) Againdivide by 2. Continue this till we have no multiples of 2.

(C) Divide by next prime number which is 3.

(D) Divide by next prime number which is 5.
(E) Againdivideby 5.

3.9 Some Problems on HCF and LCM

We come across a number of situations in which we make use of the concepts
of HCF and LCM. We explain these situations through a few examples.

Example 12 : Two tankers contain 850 litres and 680 litres of kerosene oil
respectively. Find the maximum capacity of a container which can measure the
kerosene oil of both the tankers when used an exact number of times.

IR gy

Solution : The required container has to measure
both the tankers in a way that the count is an exact
number of times. So its capacity must be an exact
divisor of the capacities of both the tankers.
Moreover, this capacity should be maximum. Thus,
the maximum capacity of such a container will be
the HCF of 850 and 680.
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It is found as follows :

850
425
85

17

1

=] | O
=

Hence,
850=2x5x%x5x17

680=2x2x2x5x17

The common factors of 850 and 680 are 2, 5 and 17.
Thus, the HCF of 850 and 680 is 2 x 5 x 17 =170.
Therefore, maximum capacity of the required container is 170 litres.

=1 W
=

680

340
170
85
17

2| x(5(x[17]%x 5 and
21 x5 x[17]x 2x2

It will fill the first container in 5 and the second in 4 refills.

Example 13 : In a morning walk, three persons step off together. Their steps
measure 80 cm, 85 cm and 90 cm respectively. What is the minimum distance
each should walk so that all can cover the same distance in complete steps?

Solution : The distance covered by each one of them is
required to be the same as well as minimum. The required
minimum distance each should walk would be the lowest
common multiple of the measures of their steps. Can

~ youdescribe why? Thus, we find the LCM of 80, 85 and
90. The LCM of 80, 85 and 90 is 12240.

The required minimum distance is 12240 cm.

Example 14 : Find the least number which when divided

by 12, 16, 24 and 36 leaves a remainder 7 in each case.
Solution : We first find the LCM of 12, 16, 24 and 36 as follows :

212 16 24 36
2| 6 8 12 18
213 4 6 9
213 2 3 9
313 1 3 9
3 1 1 1 3

1 1 1 1

Thus, LCM =2x2x2x2x3x3=144
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88

144 is the least number which when divided by the given numbers will leave

remainder 0 in each case. But we need the least number that leaves remainder 7
in each case.

Therefore, the required number is 7 more than 144. The required least

number =144 + 7 =151.

EXERCISE 3.7

1.

10.

I1.

Renu purchases two bags of fertiliser of weights 75 kg and 69 kg. Find the maximum
value of weight which can measure the weight of the fertiliser exact number of times.

Three boys step off together from the same spot. Their steps measure 63 cm, 70 cm
and 77 cm respectively. What is the minimum distance each should cover so that all
can cover the distance in complete steps?

The length, breadth and height of a room are 825 cm, 675 cm and 450 cm respectively.
Find the longest tape which can measure the three dimensions of the room exactly.

Determine the smallest 3-digit number which is exactly divisible by 6, 8 and 12.
Determine the greatest 3-digit number exactly divisible by 8, 10 and 12.

. The traffic lights at three different road crossings change after every 48 seconds, 72

seconds and 108 seconds respectively. If they change simultaneously at
7 a.m., at what time will they change simultaneously again?

Three tankers contain 403 litres, 434 litres and 465 litres of diesel respectively. Find
the maximum capacity of a container that can measure the diesel of the three containers
exact number of times.

Find the least number which when divided by 6, 15 and 18 leave remainder 5 in each
case.

Find the smallest 4-digit number which is divisible by 18, 24 and 32.
Find the LCM of the following numbers :
(@ 9and4 (b) 12and5 (c¢) 6and5 (d) 15and4

Observe a common property in the obtained LCMs. Is LCM the product of two
numbers in each case?

Find the LCM of the following numbers in which one number is the factor of the
other.

(@ 5,20 (b) 6,18 (c) 12,48 (d) 9,45
What do you observe in the results obtained?
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1.

What have we discussed?

We have discussed multiples, divisors, factors and have seen how to identify factors
and multiples.

We have discussed and discovered the following :

(a) Afactor of anumber is an exact divisor of that number.

(b) Every number is a factor of itself. 1 is a factor of every number.

(c) Every factor of a number is less than or equal to the given number.

(d) Every number is a multiple of each of its factors.

(e) Every multiple of a given number is greater than or equal to that number.
() Every number is a multiple of itself.

We have learnt that —

(a) The number other than 1, with only factors namely 1 and the number itself, is a
prime number. Numbers that have more than two factors are called composite
numbers. Number 1 is neither prime nor composite.

(b) The number 2 is the smallest prime number and is even. Every prime number other
than 2 is odd.

(¢c) Two numbers with only 1 as a common factor are called co-prime numbers.
(d) Anumber divisible by two co-prime numbers is divisible by their product also.

We have discussed how we can find just by looking at a number, whether it is divisible
by small numbers 2,3,4,5,8,9 and 11. We have explored the relationship between
digits of the numbers and their divisibility by different numbers.

(a) Divisibility by 2,5 and 10 can be seen by just the last digit.

(b) Divisibility by 3 and 9 is checked by finding the sum of all digits.

(c) Divisibility by 4 and 8 is checked by the last 2 and 3 digits respectively.

(d) Divisibility of 11 is checked by comparing the sum of digits at odd and even
places.

We have learnt that —

(a) The Highest Common Factor (HCF) of two or more given numbers is the highest

of their common factors.

(b) The Lowest Common Multiple (LCM) of two or more given numbers is the lowest
of their common multiples.
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Introduction

Geometry has a long and rich history. The term ‘Geometry’ is the English
equivalent of the Greek word ‘Geometron’. ‘Geo’ means Earth and ‘metron’
means Measurement. According to
historians, the geometrical ideas shaped up
in ancient times, probably due to the need
in art, architecture and measurement. These
include occasions when the boundaries of
cultivated lands had to be marked without
giving room for complaints. Construction of
magnificent palaces, temples, lakes, dams
and cities, art and architecture propped up
these ideas. Even today geometrical ideas
are reflected in all forms of art, '
measurements, architecture, engineering, cloth designing etc. You observe and
use different objects like boxes, tables, books, the tiffin box you carry to your
school for lunch, the ball with which you play and
so on. All such objects have different shapes. The ruler which you use, the
pencil with which you write are straight. The pictures of a bangle, the one
rupee coin or a ball appear round.

Here, you will learn some interesting facts that will help you know more
about the shapes around you.

4.2 Points

By a sharp tip of the pencil, mark a dot on the paper. Sharper the tip, thinner
will be the dot. This almost invisible tiny dot will give you an idea of a point.
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A point determines
a location.

These are some
models for a point :

If you mark three
points on a paper, you
would be required to
distinguish them. For
this they are denoted
by a single capital letter like A,B,C.

The tip of a The sharpened The pointed end of
compass end of a pencil a needle

|
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B . . . . .
These points will be read as point A, point B and point C.

oA
. Of course, the dots have to be invisibly thin.

Try These Q)

1. With a sharp tip of the pencil, mark four points on a paper and name them
by the letters A,C,P,H. Try to name these points in different ways. One such

way could be this Ae .C

Pe «H
2. A star in the sky also gives us an idea of a point. Identify at least five such
situations in your daily life.

4.3 A Line Segment

Fold a piece of paper and unfold it. Do you see
A a fold? This gives the idea of a line segment. It
has two end points A and B.

Take a thin thread. Hold its two ends and
stretch it without a slack. It represents a line
segment. The ends held by hands are the end
B points of the line segment.
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The following are some models for a line segment :

—

An edge of
a box A tube light The edge of a post card

Try to find more examples for line segments
from your surroundings. B
Mark any two points A and B on a sheet
of paper. Try to connect A to B by all possible
routes. (Fig 4.1)
What is the shortest route from A to B?
This shortest join of point A to B A Fig 4.1
(including A and B) shown here is a line
segment. It is denoted by AB or BA. The points A and B are called the end
points of the segment.

Try TheseQy

1. Name the line segments in the figure 4.2.
Is A, the end point of each line segment?

4.4 A Line

Imagine that the line segment from A to B (i.e. AB) is extended beyond A in
one direction and beyond B in the other direction _ | ——
without any end (see figure). You now get a model A B
for a line.

Do you think you can draw a complete picture of a line? No. (Why?)

A line through two points A and B is written as AB. It extends
indefinitely in both directions. So it contains a countless
number of points. (Think about this).

Two points are enough to fix a line. We say ‘two points
determine a line’.

The adjacent diagram (Fig 4.3) is that of a line PQ written P

Q

as PQ. Sometimes a line is denoted by a letter like /, m. Fig 4.3

m
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Basic GEoMETRICAL IDEAS

4.5 Intersecting Lines

Look at the diagram (Fig 4.4). Two lines /, and /, !
are shown. Both the lines pass through point P. p
We say /, and /, intersect at P. If two lines have
one common point, they are called intersecting
lines.
. The following are some models of a pair of Fig 4.4 1,

intersecting lines (Fig 4.5) :
Try to find out some more models for a pair of intersecting lines.

M T T R T T T T T T T T T T e T T T T T T T T T T

)E\

TR TR

1, . :

Two adjacement edges The letter X of the Crossing-roads
of your notebook English alphabet

Do This =

Take a sheet of paper. Make two folds (and crease them) to represent a pair of
intersecting lines and discuss :

(a) Can two lines intersect in more than one point?
(b) Can more than two lines intersect in one point?

4.6 Parallel Lines

Let us look at this table (Fig 4.6). The top ABCD is flat. Are you able to see
some points and line segments?
Are there intersecting line segments?

A B Yes, AB and BC intersect at the
h e _ point B.
: C Which line segments intersect at A?
: at C? at D?
H- . — .,
G Do the lines AD and CD intersect?
E F

Fig 4.6
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Basic GEoMETRICAL IDEAS

Do the lines AD and BC intersect?
You find that on the table’s surface there are line segment which will not

meet, however far they are extended. AD and BC form one such pair. Can
you identify one more such pair of lines (which do not meet) on the top of
the table?

Lines like these which do not meet are said to be parallel; and are called
parallel lines.

|

Think, discuss and write

M T T R T T T T T T T T T T e T T T T T T T T T T

Where else do you see parallel lines? Try to find ten examples.

If two lines AB and CD are parallel, we write AB || CD.

If two lines /, and /, are parallel, we write /, || /, .
Can you identify parrallel lines in the following figures?

i ] 1 i S — L1 .
T T T T T T T T T T T T T AT T

The opposite edges of ruler (scale) The cross-bars of this window

Rail lines

Beam of light from Ray of light
a light house from a torch Sun rays
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Basic GEoMETRICAL IDEAS

The following are some models for a ray :
A ray is a portion of a line. It starts at one point (called starting point or
initial point) and goes endlessly in a direction.

. . P
Look at the diagram (Fig 4.7) of ray shown here. Two
points are shown on the ray. They are (a) A, the starting
point (b) P, a point on the path of the ray. A
g We denote it by AP. Fig 4.7
Think, discuss and write
] If PQ is a ray, Tl'y These (Y A
s (a) What is its starting | Name the rays given in this
point? picture (Fig 4.8).
= (b) Where does the point Q 2. Is T a starting point of each T
lie on the ray? of these rays? N B
. (¢) Can we say that Q is the Fig 4.8
starting point of this
] ray?
_ Here is a ray OA (Fig 4.9). It starts at O and passes A
through the point A. It also passes through the point B. B
] Can you also name it asOB? Why?
§ OA and OB are same here. 0 Fig 4.9

Can we write OA as AO ? Why or why not?
Draw five rays and write appropriate names for them.
What do the arrows on each of these rays show?

EXERCISE 4.1

1. Use the figure to name :
(a) Five points
(b) Aline
(c) Fourrays

M T T R T T T T T T T T T T e T T T T T T T T T T

(d) Five line segments

2. Name the line given in all possible (twelve) ways, choosing only two letters at a time
from the four given.

&
~

S
L

A B C D
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Basic GEoMETRICAL IDEAS

3. Use the figure to name : C
(a) Line containing point E. \ 17
(b) Line passing through A. A B\ D / E
(c) Line on which O lies
(d) Two pairs of intersecting lines.

4. How many lines can pass through (a) one given point? (b) two given points?

5. Draw arough figure and label suitably in each of the following cases:
(a) Point P lies on AB.
(b) XY and PQ intersect at M.
(c) Line / contains E and F but not D.
(d) OP and @ meet at O.

|

M T T R T T T T T T T T T T e T T T T T T T T T T

6. Consider the following figure of line MN . Say whether following statements are true
or false in context of the given figure.

(a) Q,M, O, N, P are points on the line MN .
(b) M, O, N are points on a line segment MN.
(¢) M and N are end points of line segment MN.

(d) O and N are end points of line segment OP.
(e) M is one of the end points of line segment QO .
(f) M is point on ray OP .

(g) Ray OP is different from ray @5

(h) Ray OP is same as ray OM.

(i) Ray OM is not opposite to ray OP.

() O is not an initial point of OP .
(k) N is the initial point of NP and NM .

4.8 Curves

Have you ever taken a piece of paper and just doodled? The pictures that
are results of your doodling are called curves.

o 54

10) (i) (iif) (iv)

g

(vi) (vii)
Fig 4.10
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Basic GEoMETRICAL IDEAS

You can draw some of these drawings without lifting the pencil from the paper
and without the use of a ruler. These are all curves (Fig 4.10).

‘Curve’ in everyday usage means “not straight”. In Mathematics, a curve
can be straight like the one shown in fig 4.10 (iv).

Observe that the curves (iii) and (vii) in Fig 4.10 cross themselves,
whereas the curves (i), (ii), (v) and (vi) in Fig 4.10 do not. If a curve does
not cross itself, then it is called a simple curve.

Draw five more simple curves and five curves that are not simple.

Consider these now (Fig 4.11).

What is the difference between these

two? The first i.e. Fig 4.11 (1) is an

open curve and the second i.e. Fig 4.11(i1)

is a closed curve. Can you identify some

closed and open curves from the figures
(@)

Fig 4.10 (1), (i1), (v), (vi)? Draw five curves (ii)
each that are open and closed. Fig 4.11

|
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Position in a figure

A court line in a tennis court divides it into three parts : inside the line, on the
line and outside the line. You cannot enter inside without crossing the line.
A compound wall separates your house
from the road. You talk about ‘inside’ the Ne
compound, ‘on’ the boundary of the
compound and ‘outside’ the compound.
In a closed curve, thus, there are three parts.

(1) interior (‘inside’) of the curve

= (i) boundary (‘on’) of the curve and B
. (iii) exterior (‘outside’) of the curve. Fig4.12
o In the figure 4.12, A is in the interior, C is in the exterior and B is on
N the curve.
w

The interior of a curve together with its boundary is called its “region”.

4.9 Polygons
Look at these figures 4.13 (1), (i1), (ii1), (iv), (v) and (vi).

AN NN D] >4

(1) (ii) (1) (iv) v) (vi)
Fig 4.13
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What can you say? Are they closed? How does each one of them differ
from the other? (1), (ii), (iii), (iv) and (vi) are special because they are made
up entirely of line segments. Out of these (i), (i1), (ii1) and (iv) are also simple
closed curves. They are called polygons.

So, a figure is a polygon if it is a simple closed figure made up entirely of
line segments. Draw ten differently shaped polygons.

Do This ~s=

|

M T T R T T T T T T T T T T e T T T T T T T T T T

. Try to form a polygon with D
1. Five matchsticks.
2. Four matchsticks. E c
| 3. Three matchsticks.
4. Two matchsticks.
- In which case was it not possible? Why? A B
Sides, vertices and diagonals Fig 4.14

Examine the figure given here (Fig 4.14).

Give justification to call it a polygon.

The line segments forming a polygon are called its sides.

What are the sides of polygon ABCDE? (Note how the corners are named
in order.)

Sides are AB, BC, CD, DE and EA.
The meeting point of a pair of sides is called its vertex.

Sides AE and ED meet at E, so E is a vertex of the polygon ABCDE. Points
B and C are its other vertices. Can you name the sides that meet at these points?

Can you name the other vertices of the above polygon ABCDE?

Any two sides with a common end point are called the adjacent sides of
the polygon.

Are the sides AB and BC adjacent? How about AE and DC?

The end points of the same side of a polygon are
called the adjacent vertices. Vertices E and D are
adjacent, whereas vertices A and D are not adjacent
vertices. Do you see why?

Consider the pairs of vertices which are not adjacent.
The joins of these vertices are called the diagonals of the

polygon. A ‘B
In the figure 4.15, AC, AD, BD, BE and CE are diagonals. Fig 4.15
Is BC a diagonal, Why or why not?
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If you try to join adjacent vertices, will the result be a diagonal?

Name all the sides, adjacent sides, adjacent vertices of the figure ABCDE
(Fig 4.15).

Draw a polygon ABCDEFGH and name all the sides, adjacent sides and
vertices as well as the diagonals of the polygon.

EXERCISE 4.2

|
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1. Classify the following curves as (i) Open or (i1) Closed.

(2) (b) (©) (d) (e)

2. Draw rough diagrams to illustrate the following :

(a) Opencurve (b) Closed curve.
3. Draw any polygon and shade its interior.

4. Consider the given figure and answer the questions :
(a) Isitacurve? (b) Isit closed?

5. Tllustrate, if possible, each one of the following with a rough diagram:
(a) A closed curve that is not a polygon.

(b) An open curve made up entirely of line segments.
(c) A polygonwith two sides.

4.10 Angles

R Angles are made when corners
are formed.

Here is a picture (Fig 4.16)
where the top of a box is like a
hinged lid. The edges AD of the
box and AP of the door can be

imagined as two rays AD and

Fig 4.16 C

AP . These two rays have a
common initial point A. The two rays here together are said to form an angle.

An angle is made up of two rays starting from a common 1nitial point.
The two rays forming the angle are called the arms or sides of the angle.
The common initial point is the vertex of the angle.
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P
[ Q
Fig 4.17
A
P B g
C
Fig 4.18

This is an angle formed by rays OP and OQ
(Fig 4.17). To show this we use a small curve at the
vertex. (see Fig4.17). O is the vertex. What are the

sides? Are they not OP and OQ ?

How can we name this angle? We can simply say
that it is an angle at O. To be more specific we
identify some two points, one on each side and the
vertex to name the angle. Angle POQ is thus a better
way of naming the angle. We denote this by

/POQ.

Think, discuss and write
Look at the diagram (Fig 4.18).What is the name
of the angle? Shall we say ~P ? But then which one

do we mean? By ZP what do we mean?

Is naming an angle by vertex helpful here?

Why not?

By /P we may mean ZAPB or ZCPBor even
ZAPC! We need more information.

Note that in specifying the angle, the vertex is always written as the

middle letter.

Do This ~s=

Take any angle, say /ABC.

Shade that portion of the paper bordering

BA and where BC lies.
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Now shade in a different colour the portion

of the paper bordering BC and where BA lies.

The portion common to both shadings is
called the interior of ZABC(Fig 4.19). (Note
that the interior is not a restricted area; it
extends indefinitely since the two sides extend
indefinitely).

|
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In this diagram (Fig 4.20), X is in the
interior of the angle, Z is not in the interior but
in the exterior of the angle; and S is on the

Z/PQR . Thus, the angle also has three parts
associated with it.

EXERCISE 4.3

1. Name the angles in the given figure. D

2. Inthe given diagram, name the point(s)
(a) Inthe interior of /DOE
(b) In the exterior of ZEOF
(c) On LEOF

3. Draw rough diagrams of two angles such that they
have
(a) One point in common.

(b) Two points in common.
(c) Three points in common.
(d) Four points in common.
(e) One ray in common.
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Basic GEoMETRICAL IDEAS

What have we discussed?

1. Apoint determines a location. It is usually denoted by a capital letter.

2. Aline segment corresponds to the shortest distance between two points. The line
segment joining points A and B is denoted by AB.

3. Alineis obtained when a line segment like AB is extended on both sides indefinitely;

it is denoted by AB or sometimes by a single small letter like /.

|

Two distinct lines meeting at a point are called intersecting lines.

Two lines in a plane are said to be parallel if they do not meet.
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Aray is a portion of line starting at a point and going in one direction endlessly.

N e

Any drawing (straight or non-straight) done without lifting the pencil may be called a
curve. In this sense, a line is also a curve.

8. A simple curve is one that does not cross itself.

9. Acurve is said to be closed if its ends are joined; otherwise it is said to be open.

10. A polygonis a simple closed curve made up ofline segments. Here,
(1  The line segments are the sides ofthe polygon.

() Any two sides with a common end point are adjacent sides.
(m) The meeting point of a pair of sides is called a vertex.

(v) The end points of the same side are adjacent vertices.

(v) Thejoin ofany two non-adjacent vertices is a diagonal.
I1. Anangle is made up oftwo rays starting from a common starting/initial point.

Two rays OA and OB make ZAOB (or also called ZBOA).

An angle leads to three divisions ofa region:

On the angle, the interior of the angle and the exterior ofthe angle.
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UNDERSTANDING ELEMENTARY SHAPES
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Chapter 5

Introduction

All the shapes we see around us are formed using curves or lines. We can see
corners, edges, planes, open curves and closed curves in our surroundings.
We organise them into line segments, angles, triangles, polygons and circles.
We find that they have different sizes and measures. Let us now try to develop
tools to compare their sizes.

5.2 Measuring Line Segments

We have drawn and seen so many line segments. A triangle is made of three,
a quadrilateral of four line segments.

Aline segment is a fixed portion of a line. This makes it possible to measure
a line segment. This measure of each line segment is a unique number called
its “length”. We use this idea to compare line segments.

To compare any two line segments, we find a relation between their lengths.
This can be done in several ways.

(i) Comparison by observation:

By just looking at them can you

: : B ¢
tell which one is longer?
You can see that AB is \
longer. A D

But you cannot always be
sure about your usual judgment.

For example, look at the
adjoining segments :
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UNDERSTANDING ELEMENTARY SHAPES

The difference in lengths between these two may not be obvious. This makes
other ways of comparing necessary.

P
In this adjacent figure, AB and PQ have the same
lengths. This is not quite obvious.
So, we need better methods of comparing line A * B
segments.
~ (ii) Comparison by Tracing lo

A B C

D

s s s s

To compare AB and CD, we use a tracing paper, trace CD and place the

traced segment on AB.

Can you decide now which one among AB and CD is longer?

The method depends upon the accuracy in tracing the line segment.
Moreover, if you want to compare with another length, you have to trace
another line segment. This is difficult and you cannot trace the lengths
everytime you want to compare them.

(iii) Comparison using Ruler and a Divider

Have you seen or can you recognise all the instruments in your
instrument box? Among other things, you have a ruler and a divider.

e g
1 ot 3 at st ef 71 s ol tf ml 12l 7w @l T

S | s___ S S . B
T T T T T T T T T T O T TTTA T

Ruler Divider
Note how the ruler is marked along one of'its edges.

It is divided into 15 parts. Each of these 15 parts is of |1 mmis 0.1 cm.
length 1cm. 2mmis 0.2 cmandsoon.

. . .. . 2.3 cm will mean 2 cm
Each centimetre is divided into 10subparts. |,,43 mm.
Each subpart of the division of a cm 1s Imm.

How many millimetres make
A B . :
M - one centimetre? Since 1em= 10
| 1l 2| 3l 4] 51 6l 71 8| 9 1wl T 121 13 14l 1 . .
mm, how will we write 2 cm?
1 2 3 4 § [
T (T T A A it . 3mm? What do we mean
by 7.7 cm?
Place the zero mark of the ruler at A. Read the mark against B. This gives the
length of AB. Suppose the length is 5.8 cm, we may write,
Length AB =5.8 cm or more simply as AB =5.8 cm.
There is room for errors even in this procedure. The thickness of the ruler
may cause difficulties in reading off the marks on it.
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Think, discuss and write

1. What other errors and difficulties might we face?
2. What kind of errors can occur if viewing the mark on the ruler is not
proper? How can one avoid it?

Wrong eye ng:i(t:it;ye POSltlonlng error
osition = =
T Wrongeye  To get correct measure, the eye should be

@posmon

|

correctly positioned, just vertically above
the mark. Otherwise errors can happen due
to angular viewing.
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Object to be measured

Can we avoid this problem? Is there a better way?
Let us use the divider to measure length.

2 3 4 51 el 71 8l o 1ol #1121 13 1] 1§

A B AR | L o L | SO L
T T T T T T T T T T T T IO

Open the divider. Place the end point of one Try These Q)
ofits arms at A and the end point of the second
arm at B. Taking care that opening of the divider
1s not disturbed, lift the divider and place it on

1. Take anypost card. Use
the above technique to
measure its two

= the ruler. Ensure that one end point is at the zero adjacent sides.

N mark of the ruler. Now read the mark against 2. Select any three objects

[~ the other end point. having a flat top.

N Measure all sides of the

@ EXERCISE 5.1 top using a divider and
a ruler.

1. What is the disadvantage in comparing line
segments by mere observation?

2. Why is it better to use a divider than a ruler, while measuring the length of a line
segment?

3. Draw any line segment, say AB. Take any point C lying in between A and B.
Measure the lengths of AB, BC and AC. Is AB = AC + CB?

[Note : If A,B,C are any three points on a line such that AC + CB = AB, then we can
be sure that C lies between A and B.]
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4. If A,B,C are three points on a line such that AB = 5 cm, BC = 3 cm and
AC = 8 cm, which one of them lies between the other two?

5. Verify, whether D is the mid point of AG . ABCD
6. IfB is the mid point of AC and C is the mid

point of @, where A,B,C,D lie on a straight line, say why AB = CD?

7. Draw five triangles and measure their sides. Check in each case, if the sum of
the lengths of any two sides is always less than the third side.

1
T rd

—t——
0 1 2 3 4

W+
o+

G
;
7

|
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5.3 Angles — ‘Right’ and ‘Straight’

You have heard of directions in Geography. We know that China is to the
north of India, Sri Lanka is to the south. We also know that Sun rises in the
east and sets in the west. There are four main directions. They are North (N),
South (S), East (E) and West (W).

Do you know which direction is opposite to north?

Which direction is opposite to west?

Just recollect what you know already. We now use this knowledge to learn
a few properties about angles.

Stand facing north.

Do This ~5

Turn clockwise to east.

We say, you have turned through a right angle.

Follow this by a ‘right-angle-turn’, clockwise.

You now face south.

If you turn by a right angle in the anti-clockwise
direction, which direction will you face? It is east )
again! (Why?)

Study the following positions :

N N N

4 4

7z

R

», E

4

S
You stand facing By a ‘right-angle-turn’ By another
north clockwise, you now ‘right-angle-turn’ you

face east finally face south.
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From facing north to facing south, you have turned by N
two right angles. Is not this the same as a single turn by
two right angles?

The turn from north to east is by a right angle.

The turn from north to south is by two right angles; it
is called a straight angle. (NS is a straight line!)

&V

pa
~

Stand facing south. S
7 Turn by a straight angle. N

Which direction do you face now? ik
7 You face north!

To turn from north to south, you took a straight angle /7
| turn, again to turn from south to north, you took another -
_ straight angle turn in the same direction. Thus, turning by

two straight angles you reach your original position. A
S

Think, discuss and write

By how many right angles should you turn in the same direction to reach your
original position?

Turning by two straight angles (or four right angles) in the same direction
makes a full turn. This one complete turn is called one revolution. The angle
for one revolution is a complete angle.

We can see such revolutions on clock-faces. When the
hand of a clock moves from one position to another, it turns
through an angle.

Suppose the hand of a clock starts at 12 and goes round
until it reaches at 12 again. Has it not made one revolution?
So, how many right angles has it moved? Consider these
examples :

M T T R T T T T T T T T T T e T T T T T T T T T T

From 12 to 6 From 6 to 9 From 1 to 10
1 1

— of a revolution. — of a revolution — of a revolution

2 4 4
or 2 right angles. or 1 right angle. or 3 right angles.
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UNDERSTANDING ELEMENTARY SHAPES

Try TheseQy
L.

2.
3.

What is the angle name for half a revolution?

What is the angle name for one-fourth revolution?

Draw five other situations of one-fourth, half and three-fourth revolution on
a clock.

Note that there is no special name for three-fourth of a revolution.

1.

EXERCISE 5.2

What fraction ofa clockwise revolution does the hour hand of a clock turn through,
when it goes from

(a) 3to9 (b) 4to7 (c) 7t0 10
(d)12t0 9 (e) 1tol0 (f) 6to3
Where will the hand of a clock stop if'it

1
(a) starts at 12 and makes 5 of a revolution, clockwise?

(b) starts at 2 and makes 5 of a revolution, clockwise?

(c) starts at 5 and makes 1 of a revolution, clockwise?

(d) starts at 5 and makes 1 of a revolution, clockwise?

Which direction will you face if you start facing

(a) east and make 5 of a revolution clockwise?

(b) east and make 1 B of a revolution clockwise?

3
(c) west and make n of a revolution anti-clockwise?

(d) south and make one full revolution?

(Should we specify clockwise or anti-clockwise for this last question? Why not?)
What part of a revolution have you turned through if you stand facing

(a) east and turn clockwise to face north?

(b) south and turn clockwise to face east?

(c) west and turn clockwise to face east?

Find the number of right angles turned through by the hour hand of a clock when
it goes from

(a) 3to6 (b) 2to 8 (c) 5toll
(d 10to1 (e) 12t09 (f) 12to6
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UNDERSTANDING ELEMENTARY SHAPES

6. How manyright angles do you make if you start facing
(a) south and turn clockwise to west?
(b) north and turn anti-clockwise to east?
(c) west and turn to west?
(d) southand turn to north?
7. Where will the hour hand of a clock stop if'it starts
(a) from 6 and turns through 1 right angle?
(b) from 8 and turns through 2 right angles?
(c) from 10 and turns through 3 right angles?
(d) from 7 and turns through 2 straight angles?

|

5.4 Angles — ‘Acute’, ‘Obtuse’ and
‘Reflex’

We saw what we mean by a right angle and
a straight angle. However, not all the angles
we come across are one of these two kinds.
The angle made by a ladder with the wall
(or with the floor) is neither a right angle
nor a straight angle.

Think, discuss and write

Are there angles smaller than a right angle?
Are there angles greater than a right angle?
Have you seen a carpenter’s square? It looks like the letter
“L” of English alphabet. He uses it to check right angles.

Let us also make a similar ‘tester’ for a right angle. WL

Do This ~s=

. D O
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Step 1 Step 2 Step 3
Take a piece of Fold it somewhere Fold again the straight
paper in the middle edge. Your tester is
ready

Observe your improvised ‘right-angle-tester’. [Shall we call it RA tester?]
Does one edge end up straight on the other?
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UNDERSTANDING ELEMENTARY SHAPES

Suppose any shape with corners is given. You can use your RA tester to test
the angle at the corners.

Do the edges match with the angles of a paper? If yes, it indicates a
right angle.

Try These Q)

1. The hour hand of a clock moves from 12 to 5.
Is the revolution of the hour hand more than

|

1 right angle?
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2. What does the angle made by the hour hand of the clock
look like when it moves from 5 to 7. Is the angle moved

more than 1 right angle?

3. Draw the following and check the angle with your RA tester.
(@) gomngfroml12to2 (b) from6to7
(c) from4to8 (d) from2to5

4. Take five different shapes with corners. Name the corners. Examine
them with your tester and tabulate your results for each case :

Corner Smaller than Larger than

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

Other names
e An angle smaller than a right angle is called an acute angle. These are

acute angles. ?

Roof top Sea-saw Opening book
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UNDERSTANDING ELEMENTARY SHAPES

Do you see that each one of them is less than one-fourth of a revolution?
Examine them with your RA tester.

e [f an angle is larger than a right angle, but less than a straight angle, it is
called an obtuse angle. These are obtuse angles.

|
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House Book reading desk

Do you see that each one of them is greater than
one-fourth of a revolution but less than half a revolution?
Your RA tester may help to examine.

Identify the obtuse angles in the previous examples too.
e Areflex angle is larger than a straight angle.

It looks like this. (See the angle mark)

Were there any reflex angles in the shapes you made earlier?

How would you check for them?

Try These Q)

1. Look around you and identify edges meeting at corners to produce angles.
List ten such situations.

2. List ten situations where the angles made are acute.
N 3. List ten situations where the angles made are right angles.
4. Find five situations where obtuse angles are made.
] 5. List five other situations where reflex angles may be seen.
> EXERCISE 5.3
@ 1. Matchthe following :
] (i) Straight angle (a) Less than one-fourth of a revolution
(i) Right angle (b) More than half a revolution
B (111) Acute angle (c) Half of a revolution
(iv) Obtuse angle (d) One-fourth of a revolution
1
(v) Reflex angle (e) Between 1 and ) of a revolution

()  One complete revolution
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UNDERSTANDING ELEMENTARY SHAPES

2. Classify each one ofthe following angles as right, straight, acute, obtuse or reflex :

(a) (b) (©)

|
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(d) (e) ©)

5.5 Measuring Angles

The improvised ‘Right-angle tester’ we made is helpful to compare angles with
aright angle. We were able to classify the angles as acute, obtuse or reflex.

But this does not give a precise comparison. It cannot find which one among
the two obtuse angles is greater. So in order to be more precise in comparison, we
need to ‘measure’ the angles. We can do it with a “protractor’.

The measure of angle

We call our measure, ‘degree measure’. One complete revolution is divided
into 360 equal parts. Each part is a degree. We write 360° to say ‘three hundred
sixty degrees’.

Think, discuss and write

How many degrees are there in half a revolution? In one right angle? In one
straight angle?
How many right angles make 180°? 360°?

Do This ~&=

1. Cut out a circular shape using a bangle or
take a circular sheet of about the same size.

2. Fold it twice to get a shape as
shown. This is called a quadrant.

90°

3. Open it out. You will find a
semi-circle with a fold in the
middle. Mark 90° on the fold.
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UNDERSTANDING ELEMENTARY SHAPES

4. Fold the semicircle to reach the quadrant.
Now fold the quadrant once more as A
shown. The angle is half of 90° i.e. 45°.

base line

5. Open it out now. Two folds appear on each side. What
is the angle upto the first new line? Write 45° on the
first fold to the left of the base line.

6. The fold on the other side would be 90° + 45°=135°

7. Fold the paper again upto 45° (half of the
quadrant). Now make half of this. The first

fold to the left of the base line now is half of 157{

45° 1.e. 22% . The angle on the left of 135°

would be 157% )

You have got a ready device to measure angles. This is an approximate
protractor.

The Protractor

You can find a readymade protractor in
your ‘instrument box’. The curved edge
is divided into 180 equal parts. Each
part is equal to a ‘degree’. The markings
start from 0° on the right side and ends
with 180° on the left side, and vice-
versa.

Suppose you want to measure an angle ABC.

A

opL OL\ °q\

Be

|||||I||||I||||I||||I||||I||||I|||||||?‘ﬂ||||||||||||||||||||||||||||||||||||||,v,,,,I C

Given ZABC Measuring ZABC
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UNDERSTANDING ELEMENTARY SHAPES

1. Place the protractor so that the mid point (M in the figure) of its
straight edge lies on the vertex B of the angle.

2. Adjust the protractor so that BC is along the straight-edge of the protractor.
3. There are two ‘scales’ on the protractor : read that scale which has the

0° mark coinciding with the straight-edge (i.e. with ray BC).

4. The mark shown by BA on the curved edge gives the degree measure of
the angle.

We write m ZABC=40°, or simply ZABC=40°.

|
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EXERCISE 5.4

1. What is the measure of (i) a right angle? (ii) a straight angle?

2. SayTrue or False :
(a) The measure of an acute angle < 90°.

(b) The measure of an obtuse angle <90°.
(c) The measure ofa reflex angle > 180°.

(d) The measure of one complete revolution=360°.

(e) If mZA =53°and m£B =35° then m/A > m/B.
3. Write down the measures of

(a) some acute angles. (b) some obtuse angles.

(give at least two examples of each).
4. Measure the angles given below using the Protractor and write down the measure.

() (b)

(c) (d)
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UNDERSTANDING ELEMENTARY SHAPES

5. Which angle has a large measure?
First estimate and then measure.

Measure of Angle A=
Measure of Angle B =

6. From these two angles which has larger

/ ) / >
measure? Estimate and then confirm by
measuring them.
7. Fill n the blanks with acute, obtuse, right
or straight :

(a) Anangle whose measure is less than
thatofaright angleis

|
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(b) Anangle whose measure is greater than that ofa right angle is

(c) An angle whose measure is the sum of the measures of two right angles
s

(d) When the sum of the measures of two angles is that of a right angle, then
each one of them is

(e) When the sum of the measures of two angles is that of a straight angle and if
one of them is acute then the other should be

8. Find the measure of the angle shown in each figure. (First estimate with your
eyes and then find the actual measure with a protractor).

[ A
D KD

9. Find the angle measure between the hands of the clock in each figure :
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UNDERSTANDING ELEMENTARY SHAPES

10. Investigate

In the given figure, the angle measures 30°. Look
at the same figure through a magnifying glass.
Does the angle becomes larger? Does the size of
the angle change?

30°

11. Measure and classify each angle :

|

Angle Measure Type
ZAOB
ZAO0C
/BOC
> | £DOC
ZDOA
/DOB
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5.6 Perpendicular Lines

When two lines intersect and the angle between them is a right angle, then the
lines are said to be perpendicular. If a line AB is perpendicular to CD, we

write AB L CD.

Think, discuss and write

If AB_L CD, then should we say that CD L ABalso?

Perpendiculars around us!

You can give plenty of examples from things around you for perpendicular
lines (or line segments). The English alphabet T is one. Is there any other alphabet
which illustrates perpendicularity?

Consider the edges of a post card. Are the edges A
perpendicular?

Let AB be a line segment. Mark its mid point

as M. Let MN be a line perpendicular to AB
through M.

Does MN divide AB into two equal parts? ol
MN bisects AB (that is, divides AB into two

equal parts) and is also perpendicular to AB.

So we say MN is the perpendicular bisector of AB.
You will learn to construct it later.
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UNDERSTANDING ELEMENTARY SHAPES

EXERCISE 5.5

1. Which of'the following are models for perpendicular lines :
(a) The adjacent edges of a table top.
(b) The lines of a railway track.
(c) The line segments forming the letter ‘L.
(d) The letter V.

2. Let PQ be the perpendicular to the line segment XY . Let PQ and XY intersect

in the point A. What is the measure of Z/PAY ?

3. There are two set-squares in your box. What are the measures of the angles that are
formed at their corners? Do they have any angle measure that is common?

4. Study the diagram. The line / is perpendicular to line m
(a) IsCE=EG?

7

ABCDTE
1

F G
6 7

H oy
2 3 4 |5 8
P
m

(b) Does PE bisect CG?
(c) Identify any two line segments for which PE is the perpendicular bisector.
(d) Are these true?

i) AC>FG

(i) CD=GH

(iii) BC < EH.

5.7 Classification of Triangles

Do you remember a polygon with the least number of sides? That is a triangle.
Let us see the different types of triangle we can get.

Do This ~s=

Using a protractor and a ruler find the measures of the sides and angles of the
given triangles. Fill the measures in the given table.
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UNDERSTANDING ELEMENTARY SHAPES

(d)
E
£ ® (h)
=
B= The measure of the angles What can you say Measures of
- of the triangle about the angles? the sides
% (a) ...60°...,....60°.., ....60°....., All angles are equal
_E (o) JE S eeenn  eeernnraeeeens , 1 angles ....... s
E (<) R  eeeerraeeeens , angles ....... s
+ [(S) R e  eeereeeeeeaes o angles ....... ,
; (S S eeenn  eeernnraeeeens A angles ....... s
= (63 R e , | e angles ....... ,
= (23 P R s A angles ....... ,
'E (h) s S eeennn  eeernnraeeaens , 1 angles ....... s
“é Observe the angles and the triangles as well as the measures of the sides
- B carefully. Is there anything special about them?
4
— What do you find?
. ‘% e Triangles in which all the angles are equal.
w0 = If all the angles in a triangle are equal, then its sides are also ..............
= e Triangles in which all the three sides are equal.
E If all the sides in a triangle are equal, then its angles are............. .

e Triangle which have two equal angles and two equal sides.
Iftwo sides of a triangle are equal, it has .............. equal angles.
and if two angles of a triangle are equal, ithas ................ equal sides.

e Triangles in which no two sides are equal.
Ifnone of the angles of a triangle are equal then none of the sides are equal.
If the three sides of a triangle are unequal then, the three angles are
also............. :
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UNDERSTANDING ELEMENTARY SHAPES

Take some more

triangles and verify these.
For this we will again have
to measure all the sides

and angles of the triangles.

The triangles have been
divided into categories
§ and given special names.
Let us see what they are. j
Naming triangles based H
| on sides (d

A triangle having all three unequal sides is called a Scalene Triangle [(c), (e)].
A triangle having two equal sides is called an Isosceles Triangle [(b), ()].
A triangle having three equal sides is called an Equilateral Triangle [(a), (d)].

Classify all the triangles whose sides you measured earlier, using these
definitions.

Naming triangles based on angles

If each angle 1s less than 90°, then the triangle is called an acute angled triangle.

If any one angle is a right angle then the triangle is called a right angled
triangle.

If any one angle is greater than 90°, then the triangle is called an obtuse
angled triangle.

M T T R T T T T T T T T T T e T T T T T T T T T T

= A D
. G
@ | B C E [1F H K
Acute Angled Right Angled Obtuse Angled
B Triangle Triangle Triangle

Name the triangles whose angles were measured earlier according to these
three categories. How many were right angled triangles?

Do This ~&=

Try to draw rough sketches of

(a) ascalene acute angled triangle.
(b) an obtuse angled isosceles triangle.
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UNDERSTANDING ELEMENTARY SHAPES

(c) aright angled isosceles triangle.
(d) ascalene rightangled triangle.

Do you think it is possible to sketch
(a) an obtuse angled equilateral triangle ?
(b) aright angled equilateral triangle ?

(c) atriangle with two right angles?

|

Think, discuss and write your conclusions.
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EXERCISE 5.6

1. Name the types of following triangles :

(a) Triangle with lengths of sides 7 cm, 8 cmand 9 cm.

(b) AABCwith AB=8.7 cm, AC=7 cmand BC =6 cm.

(¢) APQR such that PQ=QR =PR=5cm.

(d) ADEF with ms/D= 90°

(e) AXYZ with mZY =90° and XY =YZ.

() ALMN with mZL = 30°, m£M = 70° and m£N = 80°.
2. Match the following :

Measures of Triangle Type of Triangle
_ (1) 3 sides of equal length (a) Scalene
(i) 2 sides of equal length (b) Isosceles right angled
A (111) All sides are of different length (c) Obtuse angled
(iv) 3 acute angles (d) Right angled
] (v) 1 right angle (e) Equilateral
= (vi) 1 obtuse angle () Acuteangled
. (vi)) 1 right angle with two sides of equal length (2) Isosceles
~m 3. Name each ofthe following triangles in two different ways: (you may judge the nature
. of'the angle by observation)
®
- o )
T N >
] g g $
Scm 7 cm
(a) (©)
z
— 2 & Cm
g >

10 cm 5.2c¢cm 10 cm

(d) (©) ()
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UNDERSTANDING ELEMENTARY SHAPES

4. Try to construct triangles using
match sticks. Some are shown here. ; \ /
Can you make a triangle with

(a) 3 matchsticks? \ /
(b) 4 matchsticks? / \ /

(c) 5 matchsticks? , _

(d) 6 matchsticks?

(Remember you have to use all the \_/

available matchsticks in each case) / \ / \

Name the type of triangle in each case.

If'you cannot make a triangle, think of reasons for it.

|
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5.8 Quadrilaterals

A quadrilateral, if you remember, is a polygon which has four sides.
Do This ~=&=

1. Placeapairof unequalsticks such thatthey have their end points
joined at one end. Now place another such pair meeting the
free ends of the first pair.

What is the figure enclosed?
It is a quadrilateral, like the one you see here.

The sides of the quadrilateral are AB, BC,  ,
There are 4 angles for this quadrilateral.

They are given by /BAD, ZADC, #DCB and : C
BD is one diagonal. What is the other?

Measure the length of the sides and the diagonals.
Measure all the angles also.

A
B
2. Using four unequal sticks, as you did in the above
activity, see if you can form a quadrilateral such that

(a) all the four angles are acute.

(b) one of the angles is obtuse.

(c) one of the angles is right angled.
(d) two of the angles are obtuse.

(e) two of the angles are right angled.

(f) the diagonals are perpendicular to one another.
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UNDERSTANDING ELEMENTARY SHAPES

Do This ~s=

You have two set-squares in your instrument box. One is 30° — 60° — 90°
set-square, the other is 45°— 45°— 90° set square.
You and your friend can jointly do this.

(a) Both of you will have a pair of 30°— 60°—90° set-squares. Place them as
shown in the figure.

Can you name the quadrilateral described?

€T 1ol 6 8 L 9 s v £ T |

.
.
§
.
.

(c) If you place the pair of 30°— 60° — 90° set-squares
in a different position, you get a parallelogram.
Do you notice that the opposite sides are parallel?

Are the opposite sides equal?
Are the diagonals equal?

(d) If youuse four 30°— 60° — 90° set-squares you

get a rhombus.

What is the measure of each of its angles?
This quadrilateral is a rectangle.

One more obvious property of the rectangle you
can see is that opposite sides are of equal length.
What other properties can you find?

(b) Ifyouuse apairof45°— 45°-90° set-squares, you
get another quadrilateral this time.

It is a square.

Are you able to see that all the sides are of equal
length? What can you say about the angles and the
diagonals? Try to find a few more properties of the
square.

I T ¢ ¥ ¢ 9 L 8 6

9 8 7 6 5 4 3 2 1
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UNDERSTANDING ELEMENTARY SHAPES

(e) If you use several set-squares you
can build a shape like the one given
here.

Here is a quadrilateral in which a
pair of two opposite sides is parallel.

It is a trapezium.
Here is an outline-summary of your possible findings. Complete it.

Quadrilateral | Opposite sides | All sides |Opposite Angles Diagonals

Parallel [Equal | Equal Equal Equal Perpen-
dicular

Parallelogram| Yes Yes No Yes No No

Rectangle No

Square Yes

Rhombus Yes

Trapezium No

EXERCISE 5.7

1. SayTrueor False :

(a) Eachangle of arectangle is a right angle.

(b) The opposite sides of a rectangle are equal in length.

(c¢) The diagonals of a square are perpendicular to one another.
(d) All the sides of a rhombus are of equal length.

(e) All the sides of a parallelogram are of equal length.

(f) The opposite sides of a trapezium are parallel.

2. Give reasons for the following :

(a) A square canbe thought of as a special rectangle.
(b) A rectangle can be thought of as a special parallelogram.
(c) A square canbe thought of as a special rhombus.
(d) Squares, rectangles, parallelograms are all quadrilaterals.
(e) Square is also a parallelogram.
3. A figure is said to be regular if its sides are equal in length and angles are equal in
measure. Can you identify the regular quadrilateral?

5.9 Polygons

So far you studied polygons of 3 or 4 sides (known as triangles and quardrilaterals
respectively). We now try to extend the idea of polygon to figures with more
number of sides. We may classify polygons according to the number of their
sides.
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UNDERSTANDING ELEMENTARY SHAPES

Number of sides Name Ilustration
3 Triangle A
- Quadrilateral <>
5 Pentagon (\l
6 Hexagon D
8 Octagon Q

You can find many of these shapes in everyday life. Windows, doors, walls,
almirahs, blackboards, notebooks are all usually rectanglular in shape. Floor
tiles are rectangles. The sturdy nature of a triangle makes it the most useful
shape in engineering constructions.

The triangle finds application

in constructions.

|

—

A bee knows the usefulness of
a hexagonal shape in
building its house .

Look around and see where you can find all these shapes.
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UNDERSTANDING ELEMENTARY SHAPES

EXERCISE 5.8

1. Examine whether the following are polygons. Ifany one among them s not, say
why?

[DiREZEOYA

(a)
Name each polygon.

@wvo

Make two more examples of each ofthese.

|
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3. Draw arough sketch ofa regular hexagon. Connecting any three of its vertices, draw
atriangle. Identify the type of the triangle you have drawn.

4. Draw arough sketch ofaregular octagon. (Use squared paper if you wish). Draw a
rectangle by joining exactly four of the vertices of the octagon.

5. Adiagonalis a line segment that joins any two vertices of the polygon and is not a side
ofthe polygon. Draw a rough sketch of'a pentagon and draw its diagonals.

What have we discussed?

1. The distance between the end points of a line segment is its length.

2. A graduated ruler and the divider are useful to compare lengths of line
segments.

3. When a hand of a clock moves from one position to another position we have
an example for an angle.

One full turn ofthe hand is 1 revolution.

A right angle is arevolution and a straight angle is /> a revolution .

We use a protractor to measure the size of an angle in degrees.

The measure of a right angle is 90° and hence that of a straight angle is 180°.
An angle is acute if its measure is smaller than that of a right angle and is obfuse
if its measure is greater than that ofa right angle and less than a straight angle.
Areflex angle is larger than a straight angle.
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UNDERSTANDING ELEMENTARY SHAPES

4. Two intersecting lines are perpendicular if the angle between them is 90°.

5. The perpendicular bisector of a line segment is a perpendicular to the line
segment that divides it into two equal parts.

6. Triangles can be classified as follows based on their angles:

Nature of angles in the triangle Name
Each angle is acute Acute angled triangle
= One angle is a right angle Right angled triangle
One angle is obtuse Obtuse angled triangle
7. Triangles can be classified as follows based on the lengths of their sides:

Nature of sides in the triangle Name
- All the three sides are of unequal length Scalene triangle
Any two ofthe sides are of equal length Isosceles triangle
i Allthe three sides are of equal length Equilateral triangle

8. Polygons are named based on their sides.

M T T R T T T T T T T T T T e T T T T T T T T T T

§ Number of sides Name of the Polygon
| 3 Triangle
4 Quadrilateral
= 5 Pentagon
6 Hexagon
E 8 Octagon
N 9. Quadrilaterals are further classified with reference to their properties.
. Properties Name of the Quadrilateral
] One pair of parallel sides Trapezium
N Two pairs of parallel sides Parallelogram
. Parallelogram with 4 right angles Rectangle
Parallelogram with 4 sides of equal length Rhombus
a A rhombus with 4 right angles Square
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Introduction

Sunita’s mother has 8 bananas. Sunita has to go
for a picnic with her friends. She wants to carry
10 bananas with her. Can her mother give 10
bananas to her? She does not have enough, so
she borrows 2 bananas from her neighbour to
be returned later. After giving 10 bananas to
Sunita, how many bananas are left with her
mother? Can we say that she has zero bananas?
She has no bananas with her, but has to return
two to her neighbour. So when she gets some
more bananas, say 6, she will return 2 and be
left with 4 only.

Ronald goes to the market to purchase a pen. He has only ¥ 12 with him but
the pen costs ¥ 15. The shopkeeper writes ¥ 3 as due amount from him. He
writes X 3 in his diary to remember Ronald’s debit. But how would he remember
whether ¥ 3 has to be given or has to be taken from Ronald? Can he express this
debit by some colour or sign?

Ruchika and Salma are playing a game using a number strip which is
marked from 0 to 25 at equal intervals.

01234567891011121314@

To begin with, both of them placed a coloured token at the zero mark. Two
coloured dice are placed in a bag and are taken out by them one by one. If the
die is red in colour, the token is moved forward as per the number shown on
throwing this die. If it is blue, the token is moved backward as per the number
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shown when this die is thrown. The dice are put back into the bag after each
move so that both of them have equal chance of getting either die. The one
who reaches the 25th mark first is the winner. They play the game. Ruchika
gets the red die and gets four on the die after throwing it. She, thus, moves the
token to mark four on the strip. Salma also happens to take out the red die and
wins 3 points and, thus, moves her token to number 3.

In the second attempt, Ruchika secures three points with the red die and
Salma gets 4 points but with the blue die. Where do you think both of them
should place their token after the second attempt?

Ruchika moves forward and reaches 4 + 3 i.e. the 7th mark.

:Ruchika'\l
012345678910@

Whereas Salma placed her token at zero position. But Ruchika objected
saying she should be behind zero. Salma agreed. But there 1s nothing behind
zero. What can they do?

Salma and Ruchika then extended the strip on the other side. They used a
blue strip on the other side.

ﬁ654321012345678ﬁ

Now, Salma suggested that she is one mark behind zero, so it can be marked
as blue one. If the token is at blue one, then the position behind blue one is
blue two. Similarly, blue three is behind blue two. In this way they decided to
move backward. Another day while playing they could not find blue paper, so
Ruchika said, let us use a sign on the other side as we are moving in opposite
direction. So you see we need to use a sign going for numbers less than zero.
The sign that is used is the placement of a minus sign attached to the number.
This indicates that numbers with a negative sign are less than zero. These are
called negative numbers.

Do This ~s=

(Who is where?)

Suppose David and Mohan have started walking from zero position in
opposite directions. Let the steps to the right of zero be represented by ‘+’
sign and to the left of zero represented by ‘-’ sign. If Mohan moves 5 steps
to the right of zero it can be represented as +5 and if David moves 5 steps to
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the left of zero it can be represented as — 5. Now represent the following
positions with + or — sign :

(a) 8 steps to the left of zero. (b) 7 steps to the right of zero.

(c) 11 steps to the right of zero.  (d) 6 steps to the left of zero.

Do This ~s=

(Who follows me?)

We have seen from the previous examples that a movement to the right is
made if the number by which we have to move is positive. If a movement of
only 1 is made we get the successor of the number.

Write the succeeding number of the following :

Number Successor

10
8
-5
-3
0

A movement to the left is made if the number by which the token has to
move 1is negative.

If a movement of only 1 is made to the left, we get the predecessor of a
number.

ﬁ8—76—5—4—3—2—10 1[23TalsTel7]8 ﬁ

Now write the preceding number of the following :

Number Predecessor

10
8

5
3
0

6.1.1 Tag me with a sign

We have seen that some numbers carry a minus sign. For example, if we want to
show Ronald’s due amount to the shopkeeper we would write it as — 3.
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Following is an account of a shopkeeper which shows profit
and loss from the sale of certain items. Since profit and loss
are opposite situations and if profit is represented by ‘+’ sign,
loss can be represented by ‘-’ sign.

Name of items | Profit Loss Representation
with proper sign

Mustard oil 150 |
Rice T250 | e
Black pepper X225 | e
Wheat 200 | s
Groundnut oil T330 | e

Some of the situations where we may use these signs are :
The height of a place above sea level is denoted by a positive number. Height
becomes lesser and lesser as we go lower and lower. Thus, below the surface of
Try 'I‘h ase Q the sea.level we can denote the height by
a negative number.
If earnings are represented by ‘+’ sign,
(@) 100 m below sea level. then th'e spendings may be shown by 51 ‘—"
(b) 25°C above 0°C temperature, = SIS Slmllarly,' temperature above 0°C is
(¢) 15°C below 0°C temperature. denoted a ‘+’ sign and temperature below
(d) any five numbers less than 0. = 0°Cis denoted by *— sign.
For example, the temperature of a place
10° below 0°C is written as —10°C.

Write the following numbers with
appropriate signs :

6.2 Integers

The first numbers to be discovered were natural numbersi.e. 1, 2, 3, 4,... If we
include zero to the collection of natural numbers, we get a new collection of
numbers known as whole numbersi.e. 0, 1, 2, 3, 4,... You have studied these
numbers in the earlier chapter. Now we find that there are negative numbers
too. If we put the whole numbers and the negative numbers together, the new
collection of numbers will look like 0, 1, 2, 3, 4, 5,..., -1, — 2, — 3,
—4, -5, ... and this collection of numbers is known as Integers. In this
collection, 1, 2, 3, ... are said to be positive integers and — 1, — 2, — 3,.... are
said to be negative integers.
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Let us understand this by the following figures. Let us suppose that the
figures represent the collection of numbers written against them.

é Natural numbers Q Zero

Whole numbers Negative numbers

> Integers

Then the collection of integers can be understood by the following diagram
in which all the earlier collections are included :

Integers Q

6.2.1 Representation of integers on a number line

Negative Integers | Positive Integers

“— T T T T T 1 1T T 11111 >
-8 -7 -6-5-4-3-2-10 12 3 4 5 6 7

Draw a line and mark some points at equal distance on it as shown in the figure.
Mark a point as zero on it. Points to the right of zero are positive integers and
are marked + 1, + 2, + 3, etc. or simply 1, 2, 3 etc. Points to the left of zero are
negative integers and are marked — 1, — 2, — 3 etc.

In order to mark — 6 on this line, we move 6 points to the left of zero. (Fig 6.1)

- /N ] -
- | | | | | | | | | | | | | | | | |
-8 —7@—5 -4 -3-2-10 12 3 456 7 8
Fig 6.1

In order to mark + 2 on the number line, we move 2 points to the right of zero.
(Fig 6.2)
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6.2.2 Ordering of integers Try These QY
Raman and Imran live in a village where there isa step  Mark -3, 7, -4,
well. There are in all 25 steps down to the bottom ofthe -8 —1 and — 3 on
well. the number line.

One day Raman and Imran went to the well and counted
8 steps down to water level. They decided to
see how much water would come in the well
during rains. They marked zero at the existing
level of water and marked 1,2,3,4,... above that
level for each step. After the rains they noted
that the water level rose up to the sixth step.
After a few months, they noticed that the water
level had fallen three steps below the zero mark. Now, they started thinking
about marking the steps to note the fall of water level. Can you help them?

Suddenly, Raman remembered that at one big dam he saw numbers marked
even below zero. Imran pointed out that there should be some way to distinguish
between numbers which are above zero and below zero. Then Raman recalled

that the numbers which were below zero had minus sign in
@ front of them. So they marked one step below zero as — 1
and two steps below zero as — 2 and so on.

So the water level is now at — 3 (3 steps below zero).
After that due to further use, the water level went down by
1 step and it was at — 4. You can see that —4 <-3.
Keeping in mind the above example, fill in the boxes using
> and < signs.

0 -1 - 100 —101
-50 -70 50 =51
-353 -5 -7 1
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0 -1 - 100 —-101
-50 -70 50 =51
-353 -5 -7 1
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Let us once again observe the integers which are represented on the number
line.

\

[ I 1T 1T 1 i
8 -7 6 -5-4-3-2-10
Fig 6.3

<
-

Do —
U =
N —
i —
O\ —
~ —

We know that 7 >4 and from the number line shown above, we observe that
7 1s to the right of 4 (Fig 6.3).

Similarly, 4 > 0 and 4 is to the right of 0. Now, since 0 is to the right of
-3 50, 0 >— 3. Again, — 3 is to the right of — 8 so, — 3 >—8.

Thus, we see that on a number line the number increases as we move to
the right and decreases as we move to the left.

Therefore, -3<-2,-2<-1,-1<0,0<1,1<2,2<3s0on.

Hence, the collection of integers can be written as..., -5, 4, -3, -2, -1,
0,1,2,3,4,5...

Try These &
Compare the following pairs of numbers using > or <.
0 -8 -1 -15
5 -5; 11 15
0 6; —-20 2

From the above exercise, Rohini arrived at the following conclusions :
(a) Every positive integer is larger than every negative integer.

(b) Zero is less than every positive integer.

(c) Zero is larger than every negative integer.

(d) Zero is neither a negative integer nor a positive integer.

(e) Farther a number from zero on the right, larger is its value.

(f) Farther a number from zero on the left, smaller is its value.
Do you agree with her? Give examples.

Example 1 : By looking at the number line, answer the following questions :
Which integers lie between — 8 and — 2? Which is the largest integer and the
smallest integer among them?

Solution : Integers between — 8 and — 2 are — 7, — 6, — 5, — 4, — 3. The integer
— 3 is the largest and — 7 is the smallest.

If, I am not at zero what happens when I move?
Let us consider the earlier game being played by Salma and Ruchika.
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Suppose Ruchika’s token is at 2. At the next turn she gets a red die which after
throwing gives a number 3. It means she will move 3 places to the right of 2.

Thus, she comes to 5.

One  Two Tﬁree

@ S s 23 2150 1 2] 3 [al s Fel 78 ﬁ

If on the other hand, Salma was at 1, and drawn a blue die which gave her number
3, then it means she will move to the left by 3 places and stand at — 2.

U)_| -8 [57] - [=5] -+ [=5] > [=iTe] 1 [72 5 [T4 s [T 7 [ 7

Three Two  One /
v ¢

By looking at the number line, answer the following question :

Example 2 : (a) One button is kept at — 3. In which direction and how many
steps should we move to reach at — 9?

(b) Which number will we reach if we move 4 steps to the right of — 6.

Solution : (a) We have to move six steps to the left of — 3.
(b) We reach — 2 when we move 4 steps to the right of — 6.

EXERCISE 6.1

1. Write opposites ofthe following :
(a) Increase in weight (b) 30 kmnorth (c) 80 meast A
(d) Loss of Rs 700 (e) 100 mabove sea level P
2. Represent the following numbers as integers with appropriate signs.
(a) Anaeroplane is flying at a height two thousand metre above the ground.
(b) A submarine is moving at a depth, eight hundred metre below the sea

level. A1

(c) A deposit of rupees two hundred. +0

(d) Withdrawal of rupees seven hundred. ul
3. Represent the following numbers on a number line :

(@ +5 (b) — 10 (c)+8 1

(d -1 (e) —6 G+

4. Adjacent figure is a vertical number line, representing integers. Observe it and
locate the following points :

(a) Ifpoint D is + 8, then which point is — 8? ET

o]
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(b) Is point G a negative integer or a positive integer?

(c) Write integers for points B and E.

(d) Which point marked on this number line has the least value?
(e) Arrange all the points in decreasing order of value.

. Following is the list of temperatures of five places in India on a particular day of the

year.
Place Temperature

Siachin 10°C below 0°C .o
Shimla 2°Cbelow 0°C .o,
Ahmedabad 30°C above 0°C ..o
Delhi 20°C above 0°C ..o,
Srinagar 5°Cbelow 0°C ...

(a) Write the temperatures of these places in the form of integers in the blank column.
(b) Following is the number line representing the temperature in degree Celsius.
Plot the name of the city against its temperature.

-25 =20 -15 -10 -5 0 5 10 15 20 25 30 35 40

(c) Which is the coolest place?
(d) Write the names ofthe places where temperatures are above 10°C.

. In each of the following pairs, which number is to the right of the other on the

number line?
(@) 2,9 (b) —3,-8 (c) 0,—1
(d) —11,10 (e) —6,6 ® 1,-100

. Write all the integers between the given pairs (write them in the increasing order.)

(a) Oand -7 (b) —4and4
(c) -8and—15 (d) —30and-23

. (a) Write four negative integers greater than— 20.

(b) Write four integers less than — 10.

. For the following statements, write True (T) or False (F). If the statement is false,

correct the statement.

(a) —8isto the right of — 10 on a number line.
(b) — 100 is to the right of — 50 on a number line.
(c) Smallest negative integer is— 1.

(d) —26 is greater than —25.
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10. Draw a number line and answer the following :
(a) Which number will we reach if we move 4 numbers to the right of —2.
(b) Which number will we reach if we move 5 numbers to the left of 1.
(c) If we are at — 8 on the number line, in which direction should we move to
reach — 13?
(d) If we are at — 6 on the number line, in which direction should we move to
reach —1?

6.3 Additon of Integers

Do This ~&=

(Going up and down)
In Mohan’s house, there are stairs for going up to the terrace and for going
down to the godown.

Let us consider the number of stairs going up to the terrace as positive
integer, the number of stairs going down to the godown as negative integer,
and the number representing ground level as zero.

Terrace

0, Ground floor

8-7-6-54-3-21

Godown

Do the following and write down the answer as integer :

(a) Go 6 steps up from the ground floor.

(b) Go 4 steps down from the ground floor.

(c) Go 5 steps up from the ground floor and then go 3 steps up further from
there.

(d) Go 6 steps down from the ground floor and then go down further 2 steps
from there.
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(e) Go down 5 steps from the ground floor and then move up 12 steps from
there.

(f) Go 8 steps down from the ground floor and then go up 5 steps from there.
(g) Go 7 steps up from the ground floor and then 10 steps down from there.
Ameena wrote them as follows :

(@) +6 (b) —4 (c) (5 +(+3)=+8 d) (-6)+(2)=-4

‘% @3 +HI2)=+7 () & +H5)=-3 (g (+7)+(-10)=17
E She has made some mistakes. Can you check her answers and correct those
= that are wrong?
E Try These Y
__% Draw a figure on the ground in the form of a horizontal number line as shown
IZ below. Frame questions as given in the said example and ask your friends.
=
= -10-9-8-7-6-5-4-3-2-1 12345678 910
- SRS S S S Y
E= 0
;g @ A Game
—é Take a number strip marked with integers from + 25 to — 25.
= ®—7—6—5—4—3—2—101234567@
—g Take two dice, one marked 1 to 6 and the other marked with three ‘+’ signs
E and three ‘-’ signs.
- E ' Players will keep B 3 n 5
= different coloured buttons
2= (or plastic counters) at the = BN R
= zero position on the number m n’
% ; strip. In each throw, the
E player has to see what she
= has obtained on the two dice. If the first die shows 3 and the second die shows

— sign, she has —3. If the first die shows 5 and the second die shows ‘+’ sign,
then, she has +5.

Whenever a player gets the + sign, she has to move in the forward direction
(towards + 25) and if she gets ‘—’ sign then she has to move in the backward
direction (towards — 25).
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188

Each player will throw
both dice simultaneously.
A player whose counter
touches —25 is out of the game

and the one whose counter
touches + 25 first, wins the game.

You can play the same game with 12 cards marked with+ 1, +2,+ 3, +4,
+5and + 6 and —1, — 2, ...— 6. Shuffle the cards after every attempt.

Kamla, Reshma and Meenu are playing this game.

Kamla got + 3, + 2, + 6 in three successive attempts. She kept her counter
at the mark +11.

Reshma got — 5, + 3, + 1. She kept her counter at — 1. Meenu got + 4, — 3, -2
in three successive attempts; at what position will her counter be?
At—1orat+1?

Do This ~&=

Take two different coloured buttons like white and black. Let us denote one
white button by (+ 1) and one black button by (— 1). A pair of one white button
(+ 1) and one black button (— 1) will denote zero i.e. [1 + (— 1) = 0]

In the following table, integers are shown with the help of coloured buttons.

Coloured Button Integers
Clelelele :
DS -3
® 0

Let us perform additions with the help of the coloured buttons.
Observe the following table and complete it.

GIEIRITRIED=CICICDEIRY | (+)+(+)=+5
D D-DOD )+ (-1)=-3
+= .........................
DD ® ®®-= |
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Tl’y These O You add when you have two positive integers
_ like (+3) + (+2) =+5 [=3 + 2]. You also add when
Find the answers of the  yoy have two negative integers, but the answer

glo“(/fl% ?;1 iltz(inlszz) will take a minus (-) sign like (-2) + (-1) =
- (2+1) =-3.

+10)+(+4 .
?3 E_ 32)) i ((_ ) ;) Now add one positive integer with one negative

(d) (+23)+ (+40) integer With ‘Fhe .help of ‘Fhese butt0n§. Remove
buttons in pairs i.e. a white button with a black
button [since (+ 1)+ (— 1) = 0]. Check the remaining
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] buttons.

A (@) (=4) +(+3) ® & & &

] =D+ E3)+(+3) ® @ O @

]
=(-1)+0= -1 ®

. ®)(+4)+(=3)

® & &

] =+ D+ (*3)+(=3)

| ®'® '@
=+ 1)+0=+1

You can see that the answer of4 —3is1land -4 +31s—1.

So, when you have one positive and one
negative integer, you must subtract, but
answer will take the sign of the bigger ~Find the solution ofthe following:
integer (Ignoring the signs of the E%% E: gg I &83))
numbers decide which is bigger). (c) (+7)+(-10)
Some more examples will help : d) (+12)+(=7)

Try These Oy

OQEFNFEH)=FHFEH+(3) =0+(=3)

=(=3) /\3 :
DEFO+H=(FD+EFH+ (4= (+)+0 A

6.3.1 Addition of integers on a number line

It is not always easy to add integers using coloured buttons. Shall we use
number line for additions?
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(1) Letus add 3 and 5 on number line.

“T—T T T T T T T T T T T
-9 8 7-6-5-4-3-2-101 2 3 4 5 6 79

Fig 6.4

On the number line, we first move 3 steps to the right from 0 reaching 3, then we
move 5 steps to the right of 3 and reach 8. Thus, we get3 + 5 =8 (Fig 6.4)
(i1) Letus add — 3 and — 5 on the number line.

T T 17 1 1 1 T 17 17 1 17 11717171 >
@76—54_‘;21912345678

............. o O%

Fig 6.5
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On the number line, we first move 3 steps to the left of 0 reaching — 3, then

we move 5 steps to the left of — 3 and reach — 8. (Fig 6.5)

Thus, (- 3) + (- 5) =-28.

We observe that when we add two positive integers, their sum is a positive

integer. When we add two negative integers, their sum is a negative integer.
(i11) Suppose we wish to find the sum of (+ 5) and (— 3) on the number line.

First we move to the right of 0 by 5 steps reaching 5. Then we move

3 steps to the left of 5 reaching 2. (Fig 6.6)

—TT T T T T T T AT T rTTT
—8—7—6—5—4—3—2—101@345678

Fig 6.6

Thus, (+ 5) + (- 3) =2

(iv) Similarly, let us find the sum of (— 5) and (+ 3) on the number line.
First we move 5 steps to the left of 0 reaching — 5 and then from this
point we move 3 steps to the right. We reach the point — 2.

Thus, (- 5) + (+3) =-2. (Fig 6.7)
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(1) sy o SogrPep 3 HdKm 5 o Kodudo gro.

T T T T T T T D B e e
-9 8 7-6-5-4-3-2-120 1 3 4 5 679

560 6.4
éoa:tgéaa‘;’.g, Sodo ey 0 Hood 3 égsmw HEIHE B, S 3 cﬁné&
HEIIH 5 3(;&?&:0 69 80 BHrH0tr0. ©oHded, HdsH 3+5=8 ©800d (50 6.4)
(i) a5 oo JogrBe -3 HBKH -5 ok ErEmPo.

7T T 17 T 17 T T 17 17 T 1T 1 111>
@76—54_‘;‘21912345678

............. @ @

560 6.5
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éowééa)';’.g, SH0 Iese 0 D) S S 3 écgmoa OO (- 3 JBB), EHawes oo
5P - 3 Bk 5008 wHH - 8 J ThHoersw.  (Heo 6.5)
®otHde, (—3)+(-5)=-8.
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Qogyg ©HH06.

(111) éoas‘géa)';’.g 050 (+5) 58050 (-3) © need) EHLFTO @dHEromro. sty
o0 0 ) BDEIDH 5 @;W&D 800 5 B Bhomro. EHard 0 5 EwE)
AEHHIHE 3 @;me:o

Eoendr 2 & Dhdomro. (Héo 6.6)
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—8—7—6—5—4—3—2—101@345678

Ko 6.6

©othded, (+5)+(—3)=2
(iv) &80, éoa}gb‘a}@ (= 5) bk (+ 3) BwE) Joaed)) EdfComro.
ey Ldo 0 B AEDHIHH 5 Fre 6O -5 & BB 0ePsn. HBA5W
BBoaes S 3;260 200D HE IHH 3 (?ga"en Eehenaesn. b0 -2 H BdTNo.
©0tHdw, (—5) + (+3) =—2. (Hé0 6.7)
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Try These Xy

1.

Find the solution of the following
additions using a number line :

(@)(=2)+6 (b) (-6) +2
Make two such questions and solve
them using the number line.

Find the solution of the following
without using number line :

@ (+7)+(-11)

(b) (= 13)+ (+10)

() =7+ (*9)

(d) (+10)+(=5)

Make five such questions and solve

When a positive integer is
added to an integer, the resulting
integer becomes greater than the
given integer. When a negative
integer is added to an integer, the
resulting integer becomes less than
the given integer.

Let us add 3 and — 3. We first
move from 0 to + 3 and then from
+ 3, we move 3 points to the left.
Where do we reach ultimately?

From the Figure 6.8,
3+ (=3)=0. Similarly, if we add 2
and — 2, we obtain the sum as zero.

- them.
- ‘:;:.»:"“@."..:‘:.i »
] h | | | | | | 1 | T 1 | | -
-7-6-5-4-3-2-10 12 3 4 5 6
= Fig 6.8

Numbers such as 3 and — 3, 2 and — 2, when added to each other give the sum
zero. They are called additive inverse of each other.
What is the additive inverse of 6? What is the additive inverse of — 7?

Example 3 : Using the number line, write the integer which is

(a) 4 more than —1
(b) 5 less than 3

Solution : (a) We want to know the integer which is 4 more than —1.
So, we start from —1 and proceed 4 steps to the right of —1 to reach 3 as
shown below:

e e et
PR .

- N

- | I I I

-5 4 -3 2 -1 0 1 2
Fig 6.9
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Therefore, 4 more than —1 is 3 (Fig 6.9).
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Integers

(b) We want to know an integer which is 5 less than 3; so we start from 3 and
move to the left by 5 steps and obtain —2 as shown below :

I L 17 1T 1 17 17
-6 -5 -4 -3 -1 0 1 2 3 4 5

Fig 6.10

Therefore, 5 less than 3 is —2. (Fig 6.10)
Example 4 : Find the sum of

<
«<

Solution : We can rearrange the numbers so that the positive integers and the

negative integers are grouped together. We have
(—9)+(+4)+(—6)+(+3):(—9)+(—6)+(+4)+(+3)=(— 15)+(+7)=—8
Example 5 : Find the value of (30) + (— 23) + (— 63) + (+ 55)

Solution : (30) + (+55) +(-23) +(—63)=85+(-86)=—1
Example 6 : Find the sum of (— 10), (92), (84) and (- 15)

Solution : (— 10) + (92) + (84) + (= 15) = (- 10) + (= 15) + 92 + 84
= (=25)+ 176 = 151

EXERCISE 6.2

1. Using the number line write the integer which is :

(a) 3 morethan 5
(b) 5 more than—5 //
(c) 6lessthan?2 ®
(d) 3lessthan—-2

2. Use number line and add the following integers :
@@ 9+(-0)
(b) 5+(—11)
© D+E7)
d (-5+10
) D+ (E=2)+(=3)
®H 2)+8+(-4)

3. Addwithout using number line :
@ 11+(-7) (b) (—13)+(+18)
() (-10)+(+19) (d) (—250)+(+150)
() (—380)+(—270) 6 (-217)+(—100)

/BN
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ENFEHHEO+E)=CENHEO)FEH T (HI)=15)+(+T7)=-8
&8 51 (30) + (= 23) + (= 63) + (+55) B Densido EHRS0E.
5 (30) + (55 +(—23)+(-63)=85+(—86)=—1
& 61 (30) + (= 23) + (= 63) + (+ 55) Gwg) Dendsid ELFK0E.
FegS: (= 10) +(92) + (84) + (— 15) = (— 10)+ (- 15) + 92 + &4
=(—25+176 =151

ogrsdo 6.2

1. SogrBad H@PA0D 808 DForr &0k g Sogg Trabod:
(a) 5 8o& 3 DEND
(b) 5 %o& 5 BN
(c) 2 8o& 6 B
(d) -2 8o& 3 B

2. éoas‘g‘é;aazé) &ORPAN0L0E DB &3 (8o Kgy"g éoaoée):éa BoHod:
(@ 9+(-06)

(b) 5+ (=11)

) D+

d -5+10

€ D+(E2)+(=3)
® 2)+8+(-4)

3. 808 A éoas"?géa:éa SHBPA0SEOTS EoHod
@ 11+(-=7) (b) (—13)+(+18)

(c) (—10)+(+19) (d) (—250)+ (+150)
(e) (—380)+(—270) ® (-217)+(-—100)

197
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4. Find the sumof’:

(@) 137 and — 354 (b) —52and 52

(¢) —312,39and 192 (d) —50,—200and 300
5. Find the sum :

@ 7+=9)+4+16

(b) 37) +(=2) + (- 65) + (- 8)

6.4 Subtraction of Integers with the help of a Number Line

We have added positive integers on a number line. For example, consider
6+2. We start from 6 and go 2 steps to the right side. We reach at 8.
So, 6 +2 =8. (Fig 6.11)

€6-5-4-3-2-1012 3456 78 9

Fig 6.11

We also saw that to add 6 and (—2) on a number line we can start from 6 and
then move 2 steps to the left of 6. We reach at 4. So, we have, 6 + (-2) = 4.
(Fig6.12)

7-6-5-4-3-2-101234567839
Fig 6.12

Thus, we find that, to add a positive integer we move towards the right on
a number line and for adding a negative integer we move towards left.

We have also seen that while using a number line for whole numbers, for
subtracting 2 from 6, we would move towards left. (Fig 6.13)

1-6-5-4-3-2-1012345¢6 78

Fig 6.13

le.6-2=4

What would we do for 6 — (-2)? Would we move towards the left on the
number line or towards the right?

If we move to the left then we reach 4.

Then we have to say 6 — (-2) = 4. This is not true because we know
6-2=4and6-2#6—(-2).
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So, we have to move towards the right. (Fig 6.14)

6-5-4-3-2-101234567879Y
Fig6.14

ie.6—-(-2)=8

This also means that when we subtract a negative integer we get a greater
integer. Consider it in another way. We know that additive inverse of (—2) is 2.
Thus, it appears that adding the additive inverse of —2 to 6 is the same as
subtracting (—2) from 6.

We write 6 — (-2) =6 + 2.

Let us now find the value of —5 — (—4) using a number line. We can say that
this is the same as —5 + (4), as the additive inverse of —4 is 4.

We move 4 steps to the right on the number line starting from —5.
(Fig 6.15)

< ||||:|||4|||||||||||>
8 -76-5-4-3-2-10 123 45 6 7 829
Fig6.15

We reach at —1.

ie.-5+4=-1.Thus, -5-(-4)=-1.
Example 7 : Find the value of — 8 — (—10) using number line

Solution : —8 — (- 10) is equal to — 8 + 10 as additive inverse of —10 is 10.
On the number line, from — 8 we will move 10 steps towards right. (Fig 6.16)

1T [ e
-109 8 -7-6-5-4-3-2-10 1 2 3 4 5 6 7 8
Fig 6.16

We reach at 2. Thus, —8 — (—10) =2
Hence, to subtract an integer from another integer it is enough to add the
additive inverse of the integer that is being subtracted, to the other integer.

Example 8 : Subtract (— 4) from (— 10)

Solution : (- 10) — (—4) = (- 10) + (additive inverse of — 4)
=-10+4=-6
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Integers

Example 9 : Subtract (+ 3) from (- 3)

Solution : (- 3) — (+ 3) = (- 3) + (additive inverse of + 3)
=(=3)+(-3)=-6

EXERCISE 6.3

1. Find
] @ 35-(20) (b) 72— (90)
= € 15-(18) (d (-20)—(13)
() 23-(-12) ® (32)-(-40)

2. Fillin the blanks with >, < or = sign.
@ 3)+E6_ (=3)-(-96)
(b) 2D-(=10)__ 3D+ (1D
(c) 45—-(-11)_ 57+(4
d (=25)-(-42) __ (-42)-(-29)
3. Fillin the blanks.
@ -8+ =0
(b)y 13+ =0
(c) 12+(=12)=__
d -4H+  =-12
e _ —-15=-10
4. Find
@ (7)-8-(-25)
(b) (-13)+32-8-1
© 7N+ (=8)+(=90)
(d) 50-(-40)-(-2)

What have we discussed?
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1. We have seen that there are times when we need to use numbers with a negative sign.
This is when we want to go below zero on the number line. These are called negative
numbers. Some examples of their use can be in temperature scale, water level in lake
or river, level of oil in tank etc. They are also used to denote debit account or outstanding
dues.
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1. Qend Eoirdod
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(c) 45—-(-11)__ 57+(4
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(c) 12+(=12)=__
d H+  =-12
e)  —-15=-10
4. Dend 8RS0
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(b) -13)+32-8-1
© 7N+(E8)+(=90)
(d) 50— (-40)-(-2)
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Integers

2. The collection of numbers...,—4,—3,-2,-1,0, 1,2, 3,4, ... is called integers.

So,—1,-2,—3,—4, ... called negative numbers are negative integers and 1, 2, 3, 4,
... called positive numbers are the positive integers.

3. We have also seen how one more than given number gives a successor and one less
than given number gives predecessor.

4. We observe that

(@) When we have the same sign, add and put the same sign.

(1) When two positive integers are added, we get a positive integer
[e.g. (+3)+(+2)=+75].

(i1) When two negative integers are added, we get a negative integer
[e.g. ((2)+(—1)=-3].

(b) When one positive and one negative integers are added we subtract them as
whole numbers by considering the numbers without their sign and then put the
sign of the bigger number with the subtraction obtained. The bigger integer is
decided by ignoring the signs of the integers [e.g. (+4) +(-3) =+ 1 and (-4) +
(+3)=-1].

(c) The subtraction of an integer is the same as the addition of its additive inverse.

5. We have shown how addition and subtraction of integers can also be shown on a
number line.
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11.

N SN N W

o]

o 3 U W =

(b)
(c)
(d)
(e
(b)

()
(d)

(a)
(b)
()

(d)

Ten
Ten
Ten
Ten
Ten
8,75,95,762

85,46,283

9,99,00,046
9,84,32,701

78,921,092

7,452,283

99,985,102

48,049,831

7,707 tickets

ANSWERS

EXERCISE 1.1
2.(a) 73,5307
(b) 9,050,041
(c) 7,52,21,302
(d) 58423202
(e) 2330010

Eight crore seventy-five lakh ninety-five thousand seven
hundred sixty two.

Eighty-five lakh forty-six thousand two hundred
eighty-three.

Nine crore ninety-nine lakh forty six.

Nine crore eighty-four lakh, thirty-two thousand seven
hundred one.

Seventy-eight million, nine hundred twenty-one thousand,
ninety-two.

Seven million four hundred fifty-two thousand two
hundred eighty-three.

Ninety-nine million nine hundred eighty-five thousand,
one hundred two.

Forty-eight million forty-nine thousand eight hundred
thirty one.

EXERCISE 1.2
2. 3,020 runs

2.,28,800 votes 4. 36,86,659; second week, I 1,14,877
52,965 6. 87,575 screws
330,592 8. 65,124
18 shirts, 1 m 30 cm 10. 177 boxes
22 km 500 m 12. 180 glasses.
EXERCISE 2.1
11,000; 11,001 ;11,002 2. 10,000;9,999 ;9,998
0 4. 20
(a) 24,40,702 (b) 1,00200  (c) 11,000,00 (d) 23,445,671
(a) 93 (b) 9,999 (c) 2,08,089 (e) 76,54,320

(a) 503 is on the left of 530 ; 503 <530

(b) 307 is on the left of 370 ; 307 <370

(c) 56,789 is on the left of 98,765 ; 56,789 < 98,765

(d) 98,30,415 is on the left of 1,00,23,001 ; 98,30,415 < 1,00,23,001

. (F
(k) F

(b) F
T

©T T @T BHF @F MF OT ¢F
(m) F



11.

N SN N W =

0

o N W=

23o9°20 0
ogrgdo 1.1

(a) %6 2.(a) 73,75307
(b) 6 (b) 9,05,00,041
(c) 8 (c) 7,52,21,302
d) %6 (d) 58,423,202
(e) & (e) 23,30,010
(a) 8,7595,762 A8 8% BF) -0 oFesoR-niH o Soke ©8F Bok.
(b) 85,46,283 AP -0 ©FL JoP-6 Fo Bok Fode P Jw°d.
(¢) 9,99,00,046 B 5 &og-EAd ofeed .
(d) 9,84,32,701 F0 5% ISP-Trerd oFe, F03y)-Bo Jo N Hore 288
(a) 78,921,092 &)~ DAE WDCHE,E MW Hode B8 a8 Jo &g Bo.
(b) 7,452,283 DB WOSDHY, Tenid oo cSrE Bowd Fo Bowd HoKe ISP
SoTeed.
() 99,985,102 &0g - &0 WOHY FAH Hoke IIP 0 J© K¢ Bok.
(d) 48,049,831 308 - AN DHOHY S0P FAH So D Hode W)
288,
ogrgdo 1.2
7,707 &3¢x 2. 3,020 5505
2,28,800 &.en 4. 36,86,659;Bos &80, 1,14,877
52,965 6. 87,575 e
330,592 8. 65,124
18 &s%pen, 1 80 30 0.8 10. 177 38eo
2285 500 & 12. 180 reoen.
ogrsdo 2.1
11,000 11,001 ;11,002 2. 10,000;9,999 ;9,998
0 4. 20
(a) 24,40,702 (b) 1,00200  (c) 11,000,00  (d) 23,45,671
(a) 93 (b) 9,999 (c) 2,08,089  (e) 76,54,320

(2) 530 % 25305 503 Howod ; 503 < 530

(b) 370 % 2355 307 Hoenod ; 307 < 370

(c) 98,765% 2oz 56,789 Hotnod ; 56,789 < 98,765

(d) 1,00,23,001% 2555303 98,30,415 Howos ;98,30,415 < 1,00,23,001

. (@F
(k) F

(b) F
1) T

©T T @T BOF @F MF OT ¢ F
(m) F



EXERCISE 3.1
(a) 1,2,3,4,6,8,12,24  (b) 1,3,5,15

(c) 1,3,7,21 (d) 1,3,9,27

(e) 1,2,3,4,6,12 f) 1,2.4,5,10,20

(g) 1,2,3,6,9,18 (h) 1,23 i) 1,2,3,4,6,9,12,18,36
(a) 5,10, 15,20,25 (b) 8,16,24,32,40 (c) 9,18,27,36,45

i — (b) i) — (d) (i) — (a)

iv) > ® v) — (¢)

9,18,27,36,45, 54,63, 72,81, 90,99

EXERCISE 3.2
(a) even number (b) even number

(a) F b)) T () T (d F
(e) F (f) F (g) F (h) T
(i F G T

17 and 71,37 and 73, 79 and 97

Prime numbers : 2,3,5,7,11,13,17,19

Composite numbers : 4, 6, 8,9, 10, 12, 14, 15, 16, 18 5. 7

(a) 3+41 (b) 5+31 (¢) 5+19 (d 5+13
(This could be one of the ways. There can be other ways also.)
3,5;5,7;11,13

(a) and (c) 9. 90,91,92,93,94,95,96

(a) 3+5+13 (b) 3+5+23

(¢) 13+17+23 (d) 7+13+41

(This could be one of the ways. There can be other ways also.)
2,3;2,13;3,17;7,13; 11, 19

(a) prime number (b) composite number

(c) prime number, composite number (d) 2 (e) 4 ® 2

EXERCISE 3.3

Number Divisible by
2 3 4 5 6 8 9 10 11

990 Yes| Yes| No| Yes| Yes| No | Yes | Yes Yes
1586 Yes| No| No| No| No | No| No No No
275 No| No| No| Yes| No | No| No No Yes
6686 Yes| No| No| No| No | No| No No No
639210 Yes| Yes| No| Yes| Yes| No| No | Yes Yes
429714 Yes| Yes| No| No| Yes| No| Yes | No No
2856 Yes| Yes| Yes| No| Yes| Yes| No No No

3060 Yes| Yes| Yes| Yes| Yes| No | Yes | Yes No

406839 No [ Yes| No| No| No | No| No No No




ogrsdo 3.1
(a) 1,2,3,4,6,8,12,24  (b) 1,3,5,15

(c) 1,3,7,21 (d) 1,3,9,27
(e) 1,2,3,4,6,12 ) 1,2,4,5,10,20
(g 1,2,3,6,9,18 (h) 1,23 1 1,2,3,4,6,9,12,18,36
(a) 5,10,15,20,25 (b) 8,16,24,32,40 (c) 9,18,27,36,45
H — (b) i) — (d) () —> (a)
(i) — (0 V) — (@
9,18,27,36,45,54,63,72,81, 90,99
©grsdo 3.2
(a) %6 Doy (b) 8 Soayg
(a) F (b) T (c) T (d) F
(e) F () F (g) F (h) T
(i) F G T

17 08050 71, 37 080%0 73, 79 8050 97
(e Soggen 1 2,3,5,7, 11, 13,17, 19

Hooing Soggen 14, 6,8,9,10,12,14,15,16, 18 5. 7
(a) 3+41 (b) 5+31 (¢) 5+19 (d 5+13
(038 d3es® 2 &8 $58. 38 dEe Lo HoD. )
3,5,5,7;11,13

(a) %0805 (c) 9. 90,91,92,93,94,95,96
(a) 3+5+13 (b) 3+5+23

(¢) 13+17+23 (d) 7+13+41

(038 S5 56 o8 558, 38 sgbe & KoD.)
2,3;2,13;3,17;7,13; 11,19

(a) oes Sogyg (b) Houheg Sogy

(€) Ewes Sogg, Hochng Koy (d 2 (e) 4 H) 2
ogrsdo 3.3

Yogg 2 grRoSnthd

2 3 4 5 6 8 9 10 11
990 0| 9P B | 90| ©HH| =B | 05D | 09 0HdH
1586 ©HD| H| | D | =D | | =% | =% =%
275 % | | % 0H =H | = | =D | =% @5
6686 ©HH| H| | D | = | | % | =% Sido)
639210 @I | ©H% H| 95| 95| B | B | 09 9Hd
429714 P | 0Pl | D | 09| D | 0P | =D Sido)
2856 | P 05D D | 0HH | 95| =H | =D =%
3060 05| ©HP 0P ©HD| ©HH| =B | 05D | oHH 0 =
406839 =% | 098 | =% | =2 | 2 | =% | =% S
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10.

11.

Divisibleby 4 : (a), (b), (c), (d), (), (g), (h), (1)
Divisibleby 8 : (b), (d), (f), (h)

(a), (D), (g), (1) 4. (a), (b), (d), (e), (D

(a) 2and 8 (b) 0and9 6. (a)8 (b) 6
EXERCISE 3.4

(a) 1,2,4 (b) 1,5 (c) 1,5 (d 1,2,4,8

(a) 1,2,4 (b) 1,5
(a) 24,48,72 (b) 36,72,108
12, 24,36,48, 60, 72, 84, 96

(a), (b), (e), (f) 6. 60 7. 1,2,3,4,6
EXERCISE 3.5

(a) 60 (b) 60

/ \ o \
10 /30\ 2
SN 0 s
2 3 2 5

1 and the number itself

9999, 9999 =3 x3x 11 x 101

10000, 10000=2%x2x2%x2x5x5%x5x5

1729=7x13 %19

The difference of two consecutive prime factors is 6

(1) 2 x3x4=241sdivisible by 6.

(i) 5x6x7=210is divisible by 6.

(b), (c)

No. Number 12 is divisible by both 4 and 6; but 12 is not divisible by 24.

2x3x5x7=210
EXERCISE 3.6

@6 (b)) 6 (¢) 6 (@ 9 (e) 12 (H 34 (g 35 (h) 7

®» 9 0 3
@1 O 2 (1

No; 1
EXERCISE 3.7
3kg 2. 6930cm 3. 75cm 4. 120
. 960 6. 7 minutes 12 seconds past 7 a.m.
31 litres 8.95 9. 1152
(a) 36 (b) 60 (¢) 30 (d) 60

Here, in each case LCM is a multiple of 3
Yes, in each case LCM = the product of two numbers
(a) 20 (b) 18 (c) 48 (d) 45

The LCM of the given numbers in each case is the larger of the two numbers.



2. 43 grhoded : (a), (b), (¢), (d), (1), (g), (h), (i)
8 3 grhosac 1 (b), (d), (f), (h)
3. (a), (), (2),0) 4. (a), (b), (d), (e), (D
5. (a) 2580w 8 (b) 0H80m9 6. (a) 8 (b) 6
@e;géo 3.4
1. (a) 1,2,4 (b) 1,5 (c) 1,5 (d 1,2,4,8
2. (a) 1,2,4 (b) 1,5
3. (a) 24,48,72 (b) 36,72,108
4. 12, 24,36,48, 60, 72, 84,96
5. (a), (b), (e), () 6. 60 7. 1,2,3,4,6
ogrsdo 3.5
1. (a) (b)
/ \ /
/ \
/ N / \
2. 1508050 «F Sogg
3. 9999, 9999 =3 x3 x 11 x 101
4. 10000, 10000=2x2X2x2x5X5x5x%5
5. 1729=7x13x19
BoH HED (HEes sederosee 30 6.
6. (1) 2x3x4=24%5 673 grhoSedr.
(i) 5x6x7=21028 63 grhoSetob.
7. (b), (¢)
8. =%, 4 5805m 6Bo&oB B 12 grRoKasky; 508,12 B 245PRoHasd.
9. 2x3x5x7=210
g5 3.6
1. (a) 6 (b) 6 (c) 6 d 9 (e) 12 () 34 (g 35
m9 O 3
@1l (b 2 (o)1
5% ;1
g0 3.7
1. 38 2. 693030.8 3. 75%0.% 4. 120
5. 960 6. &3cHo 7 Kot 7 Q. 12 ER.
7. 31de% 8.95 9. 1152
10. (a) 36 (b) 60 (c) 30 (d) 60
s, (58 éocﬁtﬁa\)oeﬁ‘s E.2r.00. 3 Bwd), hdeo erhl.
HD, B8 60666?30938 E..00 = Botd Dogge ©Q0
11. (a) 20 (b) 18 (c) 48 (d) 45

& 60656?3065, B[S Sogyge . .05 e Bod éospeg@é's Bl

\

(h) 7
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EXERCISE 4.1
(a) 0,B,C,D,E.

(b) Many answers are possible. Some are: ﬁ, m, ﬁ, EO etc.

—_— s

D T T

AB, AC, AD, BA, BC, BD, CA, CB,CD, DA, DB, DC.

(a) Many answers. One answer is AF .

—

(b) Many answers. One answer is AF .

(¢) CO or OC

(d) Many answers are possible. Some are, 66, AE and E, EE.

(a) Countless (b) Only one.

@T (b T () T (d F (e) F

OF (@ T (h) F @ F G F k) T

EXERCISE 4.2
Open : (a), (c); Closed : (b), (d), (e). 4. (a) Yes (b) Yes

(a) (b) \/\/(c) Not possible.

EXERCISE 4.3
ZAor ZDAB; ZBor L ABC; L Cor ZBCD; ZDor £ CDA
(aA)A (b)A,C,D. (¢)E,B,O,F.

EXERCISE 5.1
Chances of errors due to improper viewing are more.
Accurate measurement will be possible.
Yes. (because C is ‘between’ A and B).
B lies between A and C.
D is the mid point of AG (because, AD = DG = 3 units).
AB = BC and BC = CD, therefore, AB = CD

The sum of the lengths of any two sides of a triangle can never be less than the length
of the third side.

EXERCISE 5.2

1 1 1 3 3 3
(a) 5 (b) 1 (c) 7 (d) 2 (e) 7 () 7
2. (a) 6 (b) 8 () 8 d 2



N N U AW =

5o 4.1
(a) O,B,C,D,E.

(b) rer $merares Fi0. 86 & DE, DO, DB, EO an$erbsd.

——— —

—— e——— e e e e e e ey e e e

AB, AC, AD, BA, BC, BD, CA, CB,CD, DA, DB, DC.
(2) rer SSrErare. 8 $sreso AR .

(b) rer SSrErare. a8 $8rS0 AR .

(©) CO or OC

(d) e smrre 0. =8 &), CO, AE 60 AE, EF.
(a) oSoso (b) e88 Sr(E8d.

() T (b)) T (c) T (d F (e) F

HF (@ T (h) F (@ F G F
057500 4.2

Do : (a), (¢); vosyso : (b), (d), (e). 4. (a) o5 (b)wd

(a) (b) \/\/(C) 50 5.

5o 4.3

Z Adw £ DAB; £ B&w £ ABC; £ C & £ BCD; £ D 8w £ CDA

(@A (b)A,C,D. (¢)E,B,O,F.
g5 5.1
838 Hgemo B0k &laren i) wdsPdo Sod.
PNSDS s ©°£§§o
0. (20808 C oo A8cs» B o Loy S, ).
B o386 A 8050 Ce Sogls ot
D «36 A_Gaéaéé Dot (Rotvgod, AD = DG = 3 (Hresen).
AB = BC %8050 BC = CD, @othses, AB =CD
(Bgheso &Dé&fb Bot ghere InGTHae i ghaso ST (Do“%)éﬁé éééagrz@ocﬁéﬁa.

g8 5.2
1 1 1 3 3
(a) 2 (b) 7 (c) 7 (d) 7 (e) 7

(a) 6 (b) 8 () 8 d 2

% T

()

AW



3.

(a) West (b) West (c) North (d) South

(To answer (d), it is immaterial whether we turn clockwise or anticlockwise, because one
full revolution will bring us back to the original position).

IR Y TN

N W N ==

10.

3 3 1
@37 O3 © 5
(@) 1 (b) 2 (c) 2 (d 1 (e 3 H 2
(a) 1 (b) 3 (c) 4 (d) 2 ( clockwise or anticlockwise).
(a) 9 (b) 2 (c) 7 d) 7

(We should consider only clockwise direction here).

EXERCISE 5.3
O—);  @)—>(d); (i) —> () (iv) = (e); (V)= (b).
Acute : (a) and(f); Obtuse : (b); Right: (c); Straight: (e); Reflex : (d).
EXERCISE 5.4
(i) 90° (i) 180°.
(a) T (b) F (c) T @ T (e) T
(a) Acute: 23°, 89°; (b) Obtuse: 91°, 179°.
(a) acute (b) obtuse (if the angle is less than 180°)
(c) straight (d) acute (e) an obtuse angle.
90°,30°, 180°

The view through a magnifying glass will not change the angle measure.

EXERCISE 5.5
(@) and (¢) 2. 90°
One is a 30° — 60° — 90° set square; the other is a 45° — 45° — 90° set square.
The angle of measure 90° (i.e. a right angle) is common between them.

(a) Yes (b) Yes (c) ﬁ, DF (d) All are true.

EXERCISE 5.6
(a) Scalene triangle  (b) Scalene triangle (c) Equilateral triangle
(d) Right triangle (e) Isosceles right triangle (f) Acute-angled triangle
H —@; G —>(@): (i) — (a); (iv) — () v) =@
(vi) = (c); (vi)) —(b).

(a) Acute-angled and isosceles. (b) Right-angled and scalene.
(c) Obtuse-angled and isosceles. (d) Right-angled and isosceles.
(e) Equilateral and acute angled. (f) Obtuse-angled and scalene.

(b) is not possible. (Remember : The sum of the lengths of any two sides of a triangle
has to be greater than the third side.)
EXERCISE 5.7
(@) T b T () T (d T (e) F (f) F
(a) A rectangle with all sides equal becomes a square.
(b) A parallelogram with each angle a right angle becomes a rectangle.



3.

(a) ss55 (b)) 2558  (¢) e8do (d) &8ss

((d)s> BSrEREHEHEL, 6565&%65 = @K)é?ﬁeg&%és 8 88K5%0 936 Loogg0 S, Dot$Hr08, a8 K0
w0 B HFo TR BBA HRw).

I Y TN

3 3 1
@) 7 b) 7 © 5
(@ 1 (b) 2 (c) 2 d 1 (e) 3 (H 2
(a) 1 (b) 3 (c) 4 (d) 2 (555 68 B o v 63).
(@ 9 (b) 2 (c) 7 (d 7
(3o, 95 BED SrFD HOKESS S Beta).
o0 5.3

L @)—>(); @->(d; G)—>@; @) ->; ) > (b

N W N -

10.

o) : (a) oo (f); 088 : (b); woa: (¢); BcH: (€); ¥o°8s : (d).

g0 5.4
() 90° (i) 180°.
(@ T (b) F () T (d T (e) T
(a) oo :23° 89°% (b) os:91°,179°.

(a) oo (b) ©68 (%0 180° sam 8%%)
(c) 8880 (d) e (e) ©86% &mo.
90°,30°, 180°
grEgos® rRsH)Bs. Sn Foss® Srdy dok.
o0 5.5
(a) 8 (¢) 2. 90°
288 30°—60° - 90° Sresogsn; H6°ES 45° —45° — 90° Hreogsn
90° (9% a8 ©028%00) © ol Bolkoid éé}é&m Hotnod.

(a) e5% (b) 5% (c) BH,DF (d) e
©gs50 5.6
(a) doersw @Bghamo (b)) Herso (Bgheo (c) doersso (Bghezo
(d) Soers (®gheso (e) oowsien Soxarsw (Baheso (f) wense (©gdes0
H —>@; @ —(@; (i) — (a); (iv) — (; V) — (d);
(vi) = (¢); (vil) — (b).

(a) oesn Srbgrso (@beso. (b)  eowss DdHerso (@gheso
(c) ©68 &fn ShoagErs (@gheo (d) eoass Sobersw (©gheo.
(e) oot SSrarsw (Bgbezo. (f) ©0688% HHerd Bgheo

(b) =6 Fg5o o, (% 380l : (Bgheo G0¥), O Bo ghere BPEHe Fwdo LK gheso
B2 ES. )
oz 5.7
(@ T (b)) T () T (a T (e) F (f) F
(a) ogderen SHPSHS égzﬁéaé@)o,xﬁéaé@’)o ©HHoO.
(b) ©8 &0 woasfmo Ko vEroSS S&tyo, 8?»66)6@0 )0



(c) A rhombus with each angle a right angle becomes a square.

(d) All these are four-sided polygons made of line segments.

(e) The opposite sides of a square are parallel, so it is a parallelogram.

A square is a 'regular’ quadrilateral
EXERCISE 5.8

(a) 1s not a closed figure and hence is not a polygon.

(b) is a polygon of six sides.

(c) and (d) are not polygons since they are not made of line segments.

(a) A Quadrilateral (b) ATriangle (c) A Pentagon (5-sided) (d) An Octagon
EXERCISE 6.1

(a) Decrease in weight (b) 30 km south (c) 80 m west
(d) Gain 0of X700 (e) 100 m below sea level
(a) +2000 (b) —800 (¢) +200 (d) —700
(a) +5
< | I
- Fr 1 1 1T 1T 17171711 -
-6 -5-4-3-2-101 2 3 4 5

(b) —10
di A A -
I B B rr 11 17T 1T 17 1T 17 1T1T"7T"] 1

-10-9 -8 -7-6-5-4-3-2-1012 3 456 718910
() +8
gl ¢ A -
11t 1 11 1 1° 1 1T 1] L

-6 -5-4-3-2-10 12 3 456 78
(d -1
dl ¢ -
IR I D D D D D D D N D D "

-6 -5-4-3-2-1012 3 456 78
(e) -6
< ¢ A -
-+ttt 1ttt 11117 T 17

6 -5-4-3-2-10 12 3 456 7 8
(a) F (b) negative integer (c) B> +4,E—> —10
(d) E (e) D,C,B,A,O,H,GFE
(a) —10°C,—2°C, +30°C, +20°C, - 5°C
(b)

Siachin  Shimla Delhi  Ahmedabad

-25 20 -15 -10 =5 O 5 10 15 20 25 30 35 40

Srinagar

(c) Siachin (d) Ahmedabad and Delhi



(¢) & &%s0 woasimo e Ko DoBEBN20, BEBRO ©HHOH.
(d) seorh ghero advgherod) Serpomresd dB)EEraD.
() 28 SHYRo @) AHBDHS gheren SroBTren, L8 wb JXroS Setyeo b

SHBR0 IO 28 (B S&otyeo
g0 5.8
() %0 )8 HWo . WoHIOD B wTVLHE 5.
(b) e ghere ivgHe
(c) 0co (d) asogheren 5289, JotbdoKos © Tgreorren AEESHE.

(a) o8 SBdy=o (b) a8 @gbeo  (C) o8 Hosehd (5-gheren) (d) o8 of 2hH2
g0 6.1
(a) 259" Sihse (b) 308.& s58eso (c) 80 & w58
(d) X700 ewgso () Bm(Es $Koepd8 100 o HIHDD
(a) +2000 (b) —800 (¢) +200 (d) —700
(a) +5
< | r o
- 0100l -
-6 -5-4-3-2-10 12 3 4 5
(b) —10
< & »
-+ rrr 1ttt 1t 1t 111717 1 17
-10-9 -8 -7-6-5-4-3-2-1012 3456 718910
(c) +8
i A -
~r Tt 1r1r1°r°D T+t 1111 1T ©7
-6 -5-4-3-2-1012 3 456 7 8
(d -1

\ 4

I N .
-6 -5-4-3-2-101 2 3 4 5 6 7 8

(e) —6
al ¢
~ 117 1717 17T 17T 17T 17T 17T 17T 1T T T T T7%
-6 -5-4-3-2-10 12 3 4 5 6 7 8
(a) F (b) eweaszey Soms (c) B> +4 E—> —-10
(d E (e) D,C,B,A,O,H,GFE
(a) —10°C, —2°C, + 30°C, + 20°C, — 5°C
(b)
Siachin  Shimla Delhi  Ahmedabad
| | I A A I | | A | A | |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
-25 20 -15 =10 -5 O 5 10 15 20 25 30 35 40
Srinagar

() 2008 (d) emrard Kok &Y



(a) 9 (b) -3 (c) O (d 10 (e) 6 () 1
(a) —6,-5,-4,-3,-2,-1 (b) -3-2,-1,0,1,2,3

(¢c) —14,-13,-12,-11,-10,-9

(d) —29,-28,-27,-26,—25,-24

(a) —19,-18,-17,—16 (b) —11,-12,—-13,—-14

(@) T (b) F;—100 is to the left of — 50 on number line

(c) F; greatest negative integer is — 1

(d) F; —26 is smaller than — 25

(a) 4 (b) 5 ) 9 d -100 (e) —650  (f)
(@) —217 (b) 0 () —81 (d) 50
(a) 4 (b) -38

. (a) 2 b)) -4 (c) to the left (d) to the right
EXERCISE 6.2
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-6 -5-4-3-2-10 12 3 45
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-~ rrr 1t i 11 11 17
-11-10-9 -8 -7 -6 -5 4 -3 2 -1 0
d 5
(d) 0
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-t 1rr11 1 T 1T 1%
-5 4-3-2-1 012 3 4 5
() -6
-3 2
1 A A >
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-7 -6 -5-4-3-2-1 012 3 4 5 6
) 2
8 N
—4 -
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-2-1 0 12 3 4 5 6 7 8

-317



(@ 9 by -3 (c) O (d 10 (e) 6 ) 1

(a) —-6,-5,-4,-3,-2,-1 (b)y -3,-2,-1,0,1,2,3
(¢c) —14,-13,-12,-11,-10,-9

(d) —29,-28,-27,-26,—25,-24

(a) —19,-18,-17,—-16 (b) —-11,-12,-13,-14
(@) T (b) F; Sogr Bpp — 5058 2530 — 100 sotod.

(€) F; 0828 aweaszed Sogg — 1

(d) F;—25%w% —26 950

(a) 2 (b) — 4 (c) s 39S (d) S8 FHIG
©gT550 6.2
(a) 8 (®) 0 (c) -4 (d -5
(a) 3
& _6
- 1 1T 1T 1T 1 Fr "
0123 456 7289
(b) -6
<25 s S
-1t 11 11 11 1 1T 17
-6 -5-4-3-2-10 12 3 45
(c) -8
< -7
- A -
“T T 1 rrrrrrrrir71r”
-11-10-9 8 -7 6 -5 4 -3 2 -1 0
d) 5
10 .
PR\ A o
N e
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(e) -6
| rFr 11>t 11 11 1T 17
-7 -6 -5-4-3-2-1 012 3 4 5 6
(H 2
8 N
—4 -
1 )

0 _
I | | | | | I
210 12 3 456 78
(a) 4 (b) 5 ) 9 (d -100 (e) —650  (f)
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(a)

15

(@) <
(a) 8

(a)

10

(b) —18

(b) >

(b) -13

(b)

10

EXERCISE 6.3

(c) 3 (d)
() > (d)
() 0 (d)

) —105 (d)

-33 (e) 35
>
-8 (e) 5
92

()

8



A W N =

(a)

15

(@) <
(a) 8

(a)

10

(b) —18
(b >
(b) —13
(b) 10

©gR50 6.3

(c) 3
() >
(c) O

d —33
(d >
(d -8

() —105 (d) 92

(e) 35

(e) 3
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Fundamental duties: It shall be the duty of every citizen of India-

(@) toabide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

(b) tocherish and follow the noble ideals which inspired our national struggle for freedom;

(¢) toupholdand protect the sovereignty, unity and integrity of India;

(d) todefend the country and render national service when called upon to do so;

(€) to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices derogatory
to the dignity of women;

(f) tovalue and preserve the rich heritage of our composite culture;

(g) toprotectand improve the natural environment including forests, lakes, rivers and wild life, and to
have compassion for living creatures;

(h) todevelop the scientific temper, humanism and the spirit of inquiry and reform;

(1) tosafeguard public property and to abjure violence.

(j) tostrive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement;

(k) who is aparent or guardian, to provide opportunities for education to his child or, as the case may

\ be ward between the age of six and fourteen years; /
/ Right of Children to Free and Compulsory Education (RTE) Act, 2009 \

"

age group of 6 — 14 years which came into force from 1 April 2010 in Andhra Pradesh.
Important provisions of RTE Act

The RTE Act provides for the right of children to free and Compulsory Education to every child in the

Ensure availability of schools within the reach of the children. « Improve School infrastructure facilities.
Enroll children in the class appropriate to his / her age.

Children have a right to receive special training in order to be at par with other children.

Providing appropriate facilities for the education of children with special needs on par with other children.
No child shall be liable to pay any kind of fee or charges or expenses which may prevent him or her from
pursuing and completing the elementary education. No test for admitting the children in schools.

No removal of name and repetition of the child in the same class.

No child admitted in a school shall be held back in any class or expel from school till the completion of
elementary education.  No child shall be subjected to physical punishment or mental harassment.
Admission shall not be denied or delayed on the ground that the transfer and other certificates have not been
provided on time. ¢ Eligible candidates alone shall be appointed as teachers.

The teaching learning process and evaluation procedures shall promote achievement of appropriate
competencies.

No board examinations shall be conducted to the children till the completion of elementary education.
Children can continue in the schools even after 14 years until completion of elementary education.

No discrimination and related practices towards children belonging to backward and marginalized communities.
The curriculum and evaluation procedures must be in conformity with the values enshrined in the constitution

and make the child free of fear and anxiety and help the child to express views freely. /
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