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THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having |
solemnly resolved to constitute India into a |
'[SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC] and to secure
/. | toallits citizens :

JUSTICE, social, economic and
political;
LIBERTY of thought, expression, belief, D,
faith and worship; :

EQUALITY of status and of opportunity; |
and to promote among them all

FRATERNITY assuring the dignity of |/
the individual and the °[unity and |
integrity of the Nation]; \

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

1. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Sovereign Democratic Republic” (w.e.f. 3.1.1977)

2. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)




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
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A Note for the Teachers

Mathematics 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.
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2.
ALL MEN ARE EQUAL 3 : ‘
“I believe implicitly that all men are born equaﬂll whether born’ln
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, Qpinner, 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.” 1

M. K. Gandhi

N

Such teachers still exist in Ind@ (It ghould 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 I 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. @




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 a result 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

Aswe have done quite alot of thisearlier, let us seeif weremember whichis
the greatest among these :

(i) 92, 392, 4456, 89742
(if) 1902, 1920, 9201, 9021, 921

So, weknow theanswers.
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. Ans. 59785 isthe greatest and
18 isthe smallest.

2. 1473, 89423, 100, 5000, 310. Ans.
3. 1834, 75284, 111, 2333, 450 . Ans.
4. 2853, 7691, 9999, 12002, 124. Ans.

Was that easy? Why was it easy?

We just looked at the number of digits and found the answer.
The greatest number has the most thousands and the smallest is
only in hundreds or in tens.

Makefive more problems of thiskind and giveto your friends
to solve.

Now, how do we compare 4875 and 35427

This is aso 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.

Next tell which is greater, 4875 or

Try These O 45427 Here too the numbers have the
Find the greatest and the smallest ~ same number of digits. Further, the digits
numbers. at the thousands place are same in both.
(a) 4536, 4892, 4370, 4452. What do we do then? We move to the
(b) 15623, 15073, 15189, 15800. next digit, that is to the digit at the
(C) 25286, 25245, 25270, 25210. hundreds place. Thedigit at the hundreds
(d) 6895, 23787, 24569, 24659. place is greater in 4875 than in 4542.

Therefore, 4875 is greater than 4542.




KNowING oUR NUMBERS

If thedigitsat hundreds place are al so samein the two numbers, then what
dowedo?
Compare 4875 and 4889 ; Also compare 4875 and 4879.

1.2.1 How many number scan you make?

Suppose, we have four digits 7, 8, 3, 5. Using these digits we want to make
different 4-digit numbersin such away that no digit isrepeated in them. Thus,
7835isalowed, but 7735 isnot. Make as many 4-digit numbersasyou can.
Which isthe greatest number you can get? Which isthe smallest number?
The greatest number is 8753 and the smallest is 3578.

Think about the arrangement of thedigitsin both. Can you say how thelargest
number isformed?Write down your procedure.

Try These Q)

1. Usethegivendigitswithout repetition and makethe greatest and smallest 4-digit
numbers.
@ 28,74 b 9741 (© 4,7,50
(d) 1,7,6,2 (e 54,03
( 0754 is a 3-digit number.)

2. Now make the greatest and the smallest 4-digit numbers by using any one
digit twice.
@ 38,7 (b) 9,0,5 (© 0,49 (d 8,51
(Hint : Think in each case which digit will you use twice.)

3. Makethegreatest and the smallest 4-digit numbersusing any four different
digits with conditions as given.

(@ Digit 7 isaways at Greatest |9(8|6/|7
ones place
Smdles  [1/0]2]7
(Note, the number cannot begin with thedigit 0. Why?)
(b) Digit4isaways Greatet | | |4 |
at tens place
smalest [ [ [4]
(© Digit 9 isaways at Greatest | |9| | |
hundreds place
Smalest | |9| | |
(d) Digit 1 isalwaysat Greatest | 1| | | |
thousandsplace
Svales |1] | | |
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4. Taketwodigits, say 2 and 3. Make4-digit numbersusing both thedigitsequal
number of times.

Whichisthegrestest number?
Whichisthesmallest number?
How many different numberscanyoumakeinall?

it
T

Sand in proper order

1. Whoisthetallest?
2. Who isthe shortest?

(@ Canyouarrangethemintheincreasing order of their heights?
(b) Canyou arrange them in the decreasing order of their heights?

Ramhari Dally Mohan Shashi
(160 cm) (154cm)  (158cm) (159 cm)

Which tobuy?

gy,

_ g “I P 1'1 - SohenardRRi
[ | | ‘ Ritawent
N II ", L[J ~_ |to buy an dmirah.
' ' . ' There were many
L : | l | ) | dmirahs available
- e = = |withther pricetags
2635 ~ 1897 ~ 2854 ~1788 ~ 3975
Try These (d) Canyouarrangetheir pricesinincreasing
Think of five more situations order?
where you comparethreeor (b)) Can you arrange their prices in
more quantities. decreasing order?

Ascending order Ascending order meansarrangement from the smallest to the
greatest.

Descending or der Descending order means arrangement from the greatest to
the smallest.
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Try These Q)
1. Arrange the following numbersin ascending order :
(a) 847,9754, 8320, 571 (b) 9801, 25751, 36501, 38802
2. Arrange the following numbers in descending order :
(& 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

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 thiswith 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.

(@) Isthe new number greater than the former one?
(b) Isthe new number smaller than the former number?

Write the numbers formed in both ascending and descending order.

Before [9]

LAY Exchanging the 1st and the 3rd tiles.
TR atte o]

If you exchangethe 1st and the 3rd tiles (i.e. digits), in which case doesthe
number become greater? In which case does it become smaller?
Try thiswith a4-digit number.

1.2.3 Introducing 10,000

We know that beyond 99 there is no 2-digit number. 99 isthe 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 at thepattern: 9+1 =10 = 10x1

9+1 =100 = 10x10

999+ 1 = 1000 = 10x 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 havedonethisquiteearlier, and youwill certainly remember the expansion
of a2-digit number like 78 as

78=70+8=7x10+8

Similarly, you will remember the expansion of a 3-digit number like 278 as

278=200+70+8=2x100+7x10+8

We say, here, 8 isat onesplace, 7 isat tens place and 2 at hundreds place.

Later on we extended thisideato 4-digit numbers.

For example, the expansion of 5278 is

5278 =5000+ 200+ 70 + 8

=5x1000+2x100+7x10+8

Here, 8isat onesplace, 7 isat tensplace, 2 isat hundredsplaceand 5is 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% 1000+ 2x 100+ 7x 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 isread asforty

five thousand, two hundred seventy eight. Can you now write the smallest
and the greatest 5-digit numbers?

Try These )
Read and expand the numberswherever thereareblanks.
Number Number Name Expansion
20000 twenty thousand 2 x 10000
26000 twenty six thousand 2 % 10000 + 6 x 1000
38400 thirty eight thousand 3 x 10000 + 8 x 1000
four hundred +4 % 100
65740 sixty fivethousand 6 x 10000 + 5 x 1000

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

Writefivemore 5-digit numbers, read them and expand them.

1.2.5 Introducing 1,00,000

Which isthe 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 numbersin the expanded form as

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

8x100+5x10+3x 1

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 x 1,00,000

3,50,000 threelakh fifty thousand 3% 1,00,000 + 5 x 10,000

3,53,500 threelakh fifty three 3 x 1,00,000 + 5 x 10,000
thousand five hundred + 3% 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. Itiscalledten lakh.

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

s E Complete the pattern :
E 9+1 - 10 Remember
= ~ 1 hundred = 10tens
RS | 9+1 = 100 1 thousand = 10 hundreds
999 +1 = = 100 tens
e | 999+1 = 1 lakh = 100 thousands
- 99,999+1 = . = igg?afll(uhndfeds
_ crore = S
99999 +1 = ______ = 10,000 thousands
99,99,999 + 1 = 1,00,00,000
Tl’y These We come acrosslarge numbersin

What is10 -1 =? many different situations.

g wﬂi :2 18%001 ~ ’1'):9 qu exampl e, whilethe number of
4 Whatisldoooo 1= . childreninyour classwould be a
5. What is 1,00,00,000 — 1 =? 2-digit number, the number of
(Hint : Usethe said pattern.) children in your school would be

a3 or 4-digit number.
The number of peoplein the nearby town would be much larger.
Isita5 or 6 or 7-digit number?
Do you know the number of peoplein your state?
How many digitswould that number have?

What would be the number of grainsinasack full of wheat?A 5-digit number,
a6-digit number or more?

Try These Q)

1. Givefive exampleswhere the number of things counted would be more than
6-digit number.

2. Starting from the greatest 6-digit number, write the previous five numbersin
descending order.

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

O T T T e T T e T T T T T T T T T I
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1.2.7 An aid in reading and writing large numbers

Try reading thefollowing numbers:

(&) 279453 (b) 5035472

(c) 152700375 (d) 40350894
Weasiit difficult?
Didyoufindit difficult to keep track?

Sometimesit helpsto useindicatorsto read and write large numbers.

Shagufta uses indicators which help her to read and write large numbers.
Her indicatorsarea so useful in writing the expansion of numbers. For example,
sheidentifiesthe digitsin ones place, tens place and hundreds placein 257 by
writing them under the tablesO, T and H as

H T O Expansion

2 5 7 2x100+5%x10+7x%x1

Similarly, for 2902,

Th H T O Expansion

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

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

Number |TLakh|Lakh | TTh | Th| H| T | O | Number Name Expansion

734543 | — 7 3 4 |5|4)3]| Sevenlakhthirty |
four thousand five
hundred forty three
32,75,829| 3 2 7 518129 3 x 10,00,000
+ 2 x 1,00,000
+ 7 x 10,000
+ 5 x 1000
+ 8 x 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 B |45 [4]3 | oo
65,32,75,829| 6 | 5 3 2 7 | 518 |2|9 | Sixtyfivecrorethirty
two lakh seventy five
thousand eight hundred
twenty nine

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

You must have noticed that in writing large numbersin the
sectionsabove, we have often used commas. Commashep us
inreading and writing large numbers. In our I ndian System
of Numer ation we use ones, tens, hundreds, thousandsand
then lakhsand crores. Commas are used to mark thousands,

lakhsand crores. Thefirst commacomesafter hundredsplace (threedigitsfromthe
right) and marksthousands. The second commacomestwo digitslater (fivedigits
fromtheright). It comesafter ten thousands place and markslakh. Thethird comma
comesafter another twodigits(seven digitsfrom theright). It comesafter tenlakh

placeand markscrore.

Forexample, 5,08, 01,592
3,32,40,781
7,27,05,062

Try reading thenumbersgiven above. Writefivemorenumbersinthisformand

read them.

While writing
number names,
we do not use
commas.

I nternational System of Numer ation

Inthe I nternational Systemof Numeration, asitisbeing used we have ones,
tens, hundreds, thousands and then millions. One million is a thousand
thousands. Commasar e used to mark thousandsand millions. It comes after
everythreedigitsfromtheright. Thefirst comma marksthousandsand the
next commamarksmillions. For example, the number 50,801,592 isreadin
the International Systemasfifty million eight hundred one thousand five
hundred ninety two. Inthelndian System, it isfivecroreeight lakh onethousand
five hundred ninety two.

Howmany lakhsmakeamillion?

How many millionsmakeacrore?

Takethreelarge numbers. Expressthemin 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
Doyou know? . .
- 2
Indials population incr by during 1991-2001? 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!

Try These

1. Readthese numbers. Writethem using placement boxes and then writetheir
expanded forms.

(i) 475320 (i) 9847215 (i) 97645310 (iv) 30458094
(@ Whichisthesmalest number?
(b) Whichisthegreatest number?
(c) Arrangethesenumbersin ascending and descending orders.
2. Readthesenumbers.
(i) 527864 (i) 95432 (i) 18950049  (iv) 70002509

(@ Writethesenumbersusing placement boxesand then using commeasin Indian
aswdll asInternationa System of Numeration..

(b) Arrangethesein ascending and descending order.
3. Takethreemoregroupsof largenumbersand do the exercise given above.

Can you help mewritethe numeral?

To writethe numeral for anumber you can follow the boxes again.
(a) Forty two lakh seventy thousand eight.

(b) Two croreninety lakh fifty fivethousand eight hundred.

(c) Seven croresixty thousand fifty five.

Try These Q)
1. Youhavethefollowingdigits4,5, 6,0, 7 and 8. Using them, makefive numbers
eachwith 6digits.
(@ Putcommasfor easy reading.
(b) Arrangetheminascending and descending order.
2. Takethedigits4,5, 6, 7,8and 9. Make any three numberseach with 8 digits.
Put commasfor easy reading.

3. Fromthedigits3, 0 and 4, makefive numberseach with 6 digits. Usecommas.
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: — EXERCISE 1.1

Fill in the blanks:

(& 1lakh = ten thousand.

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

(d) 1crore = million.

(e) 1 million = lakh.

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

(b) Nine crorefive 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.

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

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

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

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

1.3 Large Numbers in Practice

Inearlier classes, we havelearnt that we use centimetre (cm) asaunit 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.

Try These Q)

1. How many

(@ 10 millimetres = 1 centimetre

To measure the length of the classroom or
the school building, we shall find

centimetres make a centimetre too small. We use metre for the

kilometre?

Namefivelarge cities PUrpose.

in India. Find their (b) 1 metre = 100 centimetres

population. Also, find = 1000 millimetres

the distancein Even metre istoo small, when we have to
kilometres between Sate digt bet i Delhi
each pair of these cities. € dislances between Cilies, say, |

and Mumbai, or Chennai and Kolkata. For
thiswe 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

:["‘!l-_

Try These Q)

1. How many

We go to the market to buy rice or wheat; we buy it in
kilograms (kg). But items like ginger or chillieswhich
we do not need in large quantities, we buy in grams(g).
Weknow 1kilogram=1000grams.

Have you noticed the weight of the medicine tablets
giventothesick?Itisvery small. Itisin milligrams
(mg).

milligrams

make one 1 gram = 1000 milligrams.

kilogram? What is the capacity of a bucket for holding water? It
_ Aboxcontains  isusualy 20 litres (¢). Capacity is givenin litres. But

2,00,000 sometimes we need a smaller unit, the millilitres.

medicinetablets A bottle of hair oil, a cleaning liquid or a soft drink

each weighing have labels which give the quantity of liquid inside in

20mg. Whatis ~ millilitres (ml).

the total weight 1 litre = 1000 millilitres.

of all the Note that in al these units we have some words

tabletsin the common likekilo, milli and centi. You should remember

boxingrams  +hat among these kilo is the greatest and milli is the

a_nd n smallest; kilo shows 1000 times greater, milli shows

kilograms?

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 &

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

() Findthetotal distancecovered by thebusfromAtoD. {%?|‘”I%|
(i) Findthetotal distancecovered by thebusfromD to G gv_:i@ @

(i) Findthetotal distance covered by thebus, if it startsfromA
and returnsback toA.

(iv) Canyoufindthedifferenceof distancesfromCtoD and D to E?
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(v) Findout thetimetaken by thebusto

5

(b)
(©

(d)

reach (®) 3410 km
(@ AtoB (b) CtoD
(c) EtoG (d) Totd journey 2100k
2. Raman’sshop ==
Things Price
Apples ~ 40 per kg
Oranges ~ 30 per kg
Combs ~ 3forone
Tooth brushes > 10for one 8
Pencils ~ 1forone 5
Note books ~ 6forone
Soap cakes ~ 8forone
—— Thesalesduringthelast year —
Apples 2457 kg
Oranges 3004 kg
Combs 22760
Tooth brushes 25367
Pencils 38530
Note books 40002
Soap cakes 20005
(@ Canyoufindthetota weight of applesand oranges Raman sold last year?
Weight of apples= kg
Weight of oranges= kg
Therefore, total weight = kg + kg = kg
Answer — Thetotal weight of orangesand apples= kg.

Canyoufindthetotal money Raman got by selling apples?

Canyou find thetotal money Raman got by selling applesand oranges
together?

M ake atable showing how much money Raman received from selling
each item. Arrange the entries of amount of money received in
descending order. Find theitem which brought him the highest amount.
How much is this amount?
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We have donealot of problemsthat have addition, subtraction, multiplication
and division. Wewill try solving some more here. Before starting, look at these
examplesand follow the methods used.

Example1: Population of Sundarnagar was 2,35,471 intheyear 1991. Inthe
year 2001 it wasfound to beincreased by 72,958. What was the popul ation 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.
All three methods are correct.

Example 2 : In one state, the number of bicycles sold in the year 2002-2003
was 7,43,000. Intheyear 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.

Now, 800100 Check the answer by adding
- 743000 743000

057100 _* 57100
. 800100  (the answer isright)

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? Morethan 1,00,000 or lesser.
Try to estimate.

Now, 11980
x 12

23960
+ 119800

143760
Answer:Everyday 1,43,760 pagesare printed.

Example4: Thenumber of sheets of paper availablefor making notebooksis
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 is 3,000 notebooks.

EXERCISE 1.2

1. Abook exhibition was held for four daysin aschool. The number of tickets sold
at the counter on the first, second, third and final day was respectively 1094,
1812, 2050 and 2751. Find the total number of tickets sold on al the four days.

2. Shekhar isafamouscricket player. He has so far scored 6980 runsin 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
thedection?

4. Kirti bookstore sold booksworth ~ 2,85,891 in the first week of June and books
worth ~ 4,00,768 in the second week of the month. How much wasthe salefor the
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two weekstogether? In which week wasthe sale greater and by how much?

Find the difference between the greatest and the least 5-digit number that can be
writtenusing thedigits6, 2, 7, 4, 3each only once.

A machine, on an average, manufactures 2,825 screws aday. How many screwsdid
it producein 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 remainwith her after the purchase?

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

Todtitchashirt,2m 15 cm clothisneeded. Out of 40 m cloth, how many shirtscan be
stitched and how much cloth will remain?

(Hint: convert dataincm.)

Medicineis packedin boxes, each weighing 4 kg 500g. How many such boxescan be
loaded in avan which cannot carry beyond 800 kg?

Thedistance between the school and astudent’shouseis 1 km 875 m. Everyday she
walksboth ways. Findthetota distance covered by her insix days.

Avessdl has4 litresand 500 ml of curd. In how many glasses, each of 25 ml capacity,
canit befilled?

1.3.1 Estimation

News
Indiadrew with Pakistan in ahockey match watched by approximately 51,000
spectatorsin the stadium and 40 million television viewersworld wide.

Approximately, 2000 people were killed and more than 50000 injured in a
cyclonic storm in coastal areas of India and Bangladesh.

Over 13 million passengers are carried over 63,000 kilometre route of
railway track every day.
Can we say that there were exactly as many people as the numbers quoted

in these news items? For example,

In (1), werethere exactly 51,000 spectatorsin the stadium? or did exactly

40 million viewers watched the match on television?

ol = Obviously, not. The word approximately itself

Bl F showsthat the number of peoplewere near about these
numbers. Clearly, 51,000 could be 50,800 or 51,300
but not 70,000. Similarly, 40 million implies much
more than 39 million but quite less than 41 million
but certainly not 50 million.
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The quantities given in the examples above are not exact counts, but are
estimatesto give an ideaof the quantity.

Discusswhat each of these can suggest.
Wheredoweapproximate? Imagineabig celebration at your home. Thefirst

thing you doisto find out roughly how many guestsmay visit you. Canyou get an
ideaof theexact number of visitors?Itispractically impossible.

Thefinanceminister of the country presentsabudget annudly. Theminister provides
for certainamount under thehead* Education’ . Cantheamount beabsol utely accurate?
It can only beareasonably good estimate of the expenditure the country needsfor
education during theyesr.

Think about the situationswherewe need to have the exact numbersand compare
themwith Situationswhereyou can do with only an gpproximeately estimated number.
Givethreeexamplesof each of such situations.

1.3.2 Estimating to the near est tens by rounding off
Look at thefollowing:

| 259 | 260 | 261 | 262 | 263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 |

(@ Findwhichflagsarecloserto 260.
(b) Findtheflagswhich arecloser to 270.

L ocatethe numbers 10,17 and 20 onyour ruler. Is17 nearer to 10 or 20? The
gap between 17 and 20 is smaller when compared to the gap between 17 and 10.

123 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

So, we round off 17 as 20, correct to the nearest tens.

Now consider 12, which also lies between 10 and 20. However, 12 is
closer to 10 than to 20. So, we round off 12 to 10, correct to the nearest tens.

How would you round off 76 to the nearest tens? Isit not 807

We see that the numbers 1,2,3 and 4 are nearer to O than to 10. So, we
round off 1, 2, 3and 4 as0. Number 6, 7, 8, 9 are nearer to 10, so, we round
them off as 10. Number 5 is equidistant from both 0 and 10; it isa common
practice to round it off as 10.
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Try These

Round these numbers to the nearest tens.
28 32 52 41 39 48
64 59 99 215 1453 2936

1.3.3 Estimating to the nearest hundreds by rounding off
Is 410 nearer to 400 or to 5007

410 is closer to 400, so it is rounded off to 400, correct to the nearest
hundred.

889 lies between 800 and 900.
It isnearer to 900, so it isrounded off as 900 correct to nearest hundred.
Numbers 1 to 49 are closer to 0 than to 100, and so are rounded off to O.

Numbers51to 99 are closer to 100 than to 0, and so are rounded off to 100.
Number 50isequidistant from 0and 100 both. Itisacommon practiceto round it off
as100.

Check if thefollowing rounding off iscorrect or not :

841 — 800; 9537 —» 9500, 49730 — 49700,

246 — 2500, 286 — 200; 5750 —» 5800;

168 — 200, 149 — 100; 9870 —» 9800.

Correct thosewhicharewrong.

1.3.4 Estimating to the near est thousands by rounding off

Weknow that numbers 1 to 499 arenearer to 0 than to 1000, so thesenumbersare
rounded off asO.

The numbers501 to 999 are nearer to 1000 than 0 so they are rounded off as
1000

Number 500isalso rounded off as 1000.

Check if thefollowing rounding off iscorrect or not :
2573 —» 3000; 53552 —» 53000;
6404 — 6000; 6437 —» 65000;
7805 — 7000; 3499 — 4000.
Correct thosewhich arewrong.
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Try These Q)

Round off the given numbersto the nearest tens, hundreds and thousands.

Given Number ApproximatetoNearest Rounded Form

75847 Tens

75847 Hundreds
75847 Thousands
75847 Tenthousands

1.3.5 Estimating outcomes of number situations

How do we add numbers?\We add numbers by following thealgorithm (i.e. the
givenmethod) systematicaly. Wewritethenumberstaking carethat thedigitsinthe
same place (ones, tens, hundreds etc.) are in the same column. For example,
3946 + 6579 + 2050 is written as—

Th H T O
3 9 4 6
6 5 7 9

+2 0 5 0

We add the column of onesand if necessary carry forward the appropriate
number to the tens place as would be in this case. We then add the tens
column and this goes on. Complete the rest of the sum yourself. This
procedure takes time.

There are many situations where we need to find answers more quickly.
For example, whenyou go to afair or themarket, you find avariety of attractive
things which you want to buy. You need to quickly decide what you can buy.
So, you need to estimate the amount you need. It is the sum of the prices of
things you want to buy.

A trader isto receive money from two sources. The money heisto receive
is ~ 13,569 from one source and ~ 26,785 from another. He has to pay
~ 37,000 to someone else by the evening. He rounds off the numbers to their
nearest thousands and quickly works out the rough answer. He is happy that
he has enough money.

Do you think he would have enough money? Can you tell without doing
the exact addition/subtraction?

Sheila and Mohan have to plan their monthly expenditure. They know
their monthly expenses on transport, on school requirements, on groceries,



KNowING oUR NUMBERS

on milk, and on clothes and aso on other regular _
expenses. Thismonth they haveto go for visiting lm .
and buying gifts. They estimate the amount they | ﬁlﬁ\ = O\
would spend on al thisand then add to see, if what ‘___,,‘F'ﬁ'*’ f

S\

they have, would be enough. = = N
=z %-)fo
Would they round off to thousands as the
trader did?

Think and discuss five more situations where we have to estimate sums or
remanders.

Did we userounding off to the sameplacein al these?

Therearenorigid ruleswhen you want to estimate the outcomes of numbers.
The procedure depends on the degree of accuracy required and how quickly
the estimate is needed. The most important thing is, how sensible the guessed
answer would be.

1.3.6 To estimate sum or difference

As we have seen above we can round off anumber to any place. The trader
rounded off the amountsto the nearest thousands and was satisfied that he had
enough. So, when you estimate any sum or difference, you should have anidea
of why you need to round off and therefore the place to which you would round
off. Look at thefollowing examples.

Example 5 : Estimate: 5,290 + 17,986.

Solution : You find 17,986 > 5,290.

Round off to thousands.

17,986 is rounds off to 18,000
+5,290 is rounds off to + 5,000

Estimated sum = 23,000

Doesthe method work?You may attempt to find the actual answer and
verify if the estimate is reasonable.

Example 6 : Estimate: 5,673 — 436.
Solution : To beginwith weround off to thousands. (Why?)

5,673 rounds off to 6,000
— 436 rounds off to -0
Estimated difference = 6,000

Thisisnot areasonable estimate. Why isthis not reasonable?




L wo
|
I

c

1

O T T T e T T e T T T T T T T T T I

MATHEMATICS

To get acloser estimate, let ustry rounding each number to hundreds.
5,673 rounds off to 5,700
— 436 rounds off to — 400

Estimated difference= 5,300
Thisisabetter and more meaningful estimate.
1.3.7 To estimate products

How do we estimate aproduct?
What isthe estimate for 19 x 787

It isobviousthat the product islessthan 2000. Why?

If we approximate 19 to the nearest tens, we get 20 and then approximate 78
to nearest tens, we get 80 and 20 x 80 = 1600
Look at 63 x 182

If we approximate both to the nearest hundredswe Try These
get 100 x 200 = 20,000. Thisis much larger than the Estimate the
actual product. So, what do we do? To get a more ¢ . _

. . ollowing products:

reasonable estimate, we try rounding off 63 to the (@) 87x313
nearest 10, i.e. 60, and also 182 to the nearest ten, i.e. (b) 9% 795
180. We get 60 x 180 or 10,800. Thisis agood () 898 x 785
estimate, but isnot quick enough. (d) 958 x 387

If we now try approximating 63 to 60 and 182t0 = Make five more
the nearest hundred, i.e. 200, we get 60 x 200, andthis = such problems and
number 12,000 isaquick aswell asgood estimate of ~ solve them.
the product.

Thegeneral rulethat we can makeis, therefore, Round off each factor toiits
greatest place, then multiply the rounded off factors. Thus, in the above
example, we rounded off 63 to tensand 182 to hundreds.

Now, estimate 81 x 479 using thisrule:
479 isrounded off to 500 (rounding off to hundreds),
and 81 isrounded off to 80 (rounding off to tens).
The estimated product = 500 x 80 = 40,000
An important use of estimates for you will be to check your answers.
Suppose, you have done the multiplication 37 x 1889, but
arenot sureabout your answer. A quick and reasonable estimate
of the product will be 40 x 2000 i.e. 80,000. If your answer
iscloseto 80,000, it is probably right. On the other hand, if
itiscloseto 8000 or 8,00,000, something issurely wrongin
your multiplication.

Same general rule may be followed by addition and
subtraction of two or more numbers.
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EXERCISE 1.3

1. Edimateeachof thefollowingusinggenerd rule:
(@) 730+998 (b) 796 —-314 (c) 12,904+2,888 (d) 28,292 — 21,496
Maketen moresuch examplesof addition, subtraction and estimation of their outcome.

2. Givearough estimate (by rounding off to nearest hundreds) and a so acloser estimate
(by rounding off to nearest tens) :

(@ 439+334+4,317 (b) 1,08,734—-47599 (c) 8325-491
(d) 4,89,348 — 48,365
Makefour moresuch examples.

3. Edimatethefollowing productsusing generd rule:
(@ 578x161 (b) 5281 %3491 (c) 1291 x 592 (d) 9250 x 29
Makefour more such examples.

1.4 Using Brackets

M eerabought 6 notebooks from the market and the cost was ™~ 10 per notebook.
Her sister Seemaal so bought 7 notebooks of the sametype. Find thetotal money
they paid.

Seema calculated the M eera calculated the
amount likethis amount likethis
6x10+7x10 6+7=13

= 60+ 70

=130 and 13x10=130

Ans. ~ 130 Ans. ~ 130

You can seethat Seemd sand Meera swaysto get theanswer areabit different.
But both give the correct result. Why?

Seema says, what Meerahasdoneis7 + 6 x 10.

Appu pointsout that 7+ 6 x 10 =7 + 60 = 67. Thus, thisis not what Meera
had done. All the three students are confused.

Toavoid confusoninsuch caseswemay use brackets. We can pack thenumbers
6 and 7 together using abracket, indicating that the pack isto betreated asasingle
number. Thus, theanswer isfound by (6 + 7) x 10=13 x 10.

Thisiswhat Meeradid. Shefirst added 6 and 7 and then multiplied the sum
by 10.

Thisclearly tellsus: First, turn everything inside the brackets ( ) into a
single number and then do the operation outside which in this case is to
multiply by 10.




L wo
|
T

gy,

MATHEMATICS

Try These Q)

1. Writetheexpressionsfor each of thefollowing using brackets.
(@ Four multiplied by thesum of nineand two.
(b) Dividethedifferenceof eighteen and six by four.
(c) Forty fivedivided by threetimesthe sum of threeand two.

2. Writethreedifferent situationsfor (5+ 8) x 6.
(Onesuch situation is: Sohani and Reetawork for 6 days; Sohani
works 5 hours aday and Reeta 8 hours aday. How many hours do
both of them work in aweek?)

3. Write five situations for the following where brackets would be

necessary. (a) 7(8 — 3) (b) (7+2)(10-3)

1.4.1 Expanding brackets

Now, observe how use of brackets allows us to follow our procedure
systematically. Do you think that it will be easy to keep atrack of what stepswe
haveto follow without using brackets?

(i) 7109 7x(100+9) =7x100+7%x9=700+ 63 =763
(ii)102 x 103 = (100 + 2) x (100 + 3) = (100 + 2) x 100 + (100 + 2) x 3
= 100x100+2x100+100%x 3+2x 3
= 10,000 + 200 + 300 + 6 = 10,000 + 500 + 6
= 10,506
(iii) 17 x 109 = (10+7) x 109 =10 x 109 + 7 x 109
10x (100 +9) + 7 x (100 + 9)
10x100+10x9+7%x100+7x%x9

1000 + 90 + 700 + 63 = 1,790 + 63
1,853

1.5 Roman Numerals

We have been using the Hindu-Arabic numera system sofar. This
is not the only system available. One of the early systems of
writing numeralsisthe system of Roman numerals. Thissystem
isstill used in many places.

For example, we can seethe use of Roman numeralsin clocks; it
isalso used for classesin the school time table etc.

Find three other examples, where Roman numeralsare used.
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The Roman numerals:
[, I, 11, 1v, V, VI, VI, VII, IX, X

denote 1,2,3,4,5,6,7,8,9 and 10 respectively. Thisisfollowed by X1 for 11, XI|
for 12,... till XX for 20. Some more Roman numerasare:

Il VvV X L C D M
1 5 10 50 100 500 1000
Therulesfor the system are :
(a) If asymbol isrepeated, itsvalueisadded as many timesasit occurs:
i.e. llisequal 2, XX is20 and XXX is 30.

(b) A symboal isnot repeated morethan threetimes. But thesymbolsV, L and D
arenever repeated.

(c) If asymbol of smaller value iswritten to the right of a symbol of greater
value, itsvalue gets added to the value of greater symbol.

VI =5+1=6, Xl =10+2=12
and LXV =50+ 10+5=65

(d) If asymbol of smaller value is written to the left of a symbol of greater
value, itsvalueis subtracted from the value of the greater symbol.

IV =5-1=4, IX=10-1=9
XL =50-10 =40, XC=100-10=90

(e) ThesymbolsV, L and D are never written to the left of asymbol of greater
value,i.e.V, L and D arenever subtracted.

The symbol | can be subtracted fromV and X only.
Thesymbol X can be subtracted fromL, M and C only.

Following theseruleswe get,

1 = | 10 = X 100=C

2 = I 20 = XX

3 = 1 30 = XXX Try TheseQ
4 = IV 40 = XL Writein

5 =V 50 = L Roman

6 = VI 60 = LX numerals.

7 = VI 70 = LXX 1. 73

8 = VII 80 = LXXX 2. 92

9 = IX 90 = XC

(a) Writein Roman numeralsthe missing numbersinthetable.
(b) XXXX, VX, IC, XVV arenot written. Can you tell why?
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Example 7 : Writein Roman Numerals(a) 69 (b) 98.

Solution : (@) 69 =60+ 9 (b) 98 =90+ 8
=(50+10) +9 =(100-10) + 8
=LX+IX =XC+VIII
=LXIX =XCVIII

L wo
|
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What have we discussed?

1. Giventwo numbers, onewith moredigitsisthe greater number. If the number of
digitsintwo given numbersisthe same, that number islarger, which hasagreater
leftmost digit. If thisdigit also happensto bethe same, welook at the next digit and
soon.

2. Informing numbersfrom given digits, we should be careful to seeif the conditions
under which the numbersareto beformed are satisfied. Thus, to form the greatest
four digit number from 7, 8, 3, 5without repeating asingledigit, we need to use all
four digits, thegreatest number can have only 8 astheleftmost digit.

3.  Thesmallest four digit number is1000 (onethousand). It followsthelargest three
digit number 999. Similarly, thesmdlest fivedigit number s 10,000. Itisten thousand
and followsthelargest four digit number 9999.

Further, thesmallest six digit number is100,000. Itisonelakh and followsthelargest
fivedigit number 99,999. Thiscarriesonfor higher digit numbersinasmilar manner.

4. Useof commashelpsinreading and writing large numbers. IntheIndian system of
numeration we havecommeasafter 3 digitsstarting fromtheright and thereafter every
2 digits. The commas after 3, 5 and 7 digits separate thousand, lakh and crore
respectively. IntheInternationa system of numeration commasare placed after every
3digitsstarting from theright. The commasafter 3 and 6 digits separate thousand
andmillionrespectively.

5. Lagenumbersareneededinmany placesindaily life. For example, for giving number
of studentsinaschool, number of peopleinavillage or town, money paid or received
inlargetransactions (paying and selling), in measuring large distances say betwen
variouscitiesinacountry or intheworld and so on.

6. Remember kilo shows 1000 timeslarger, Centi shows 100 timessmaller and milli
shows 1000 timessmaller, thus, 1 kilometre= 1000 metres, 1 metre= 100 centimetres
or 1000 millimetresetc.

7. Thereareanumber of situationsinwhich wedo not need theexact quantity but need
only areasonableguessor anestimate. For example, whilestating how many spectators
watched aparticular international hockey match, we state the approximate number,
say 51,000, we do not need to state the exact number.

c
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Estimation involves approximating aquantity to an accuracy required. Thus, 4117
may be approximated to 4100 or to 4000, i.e. to the nearest hundred or to the
nearest thousand depending on our need.

In number of situations, we haveto estimatethe outcome of number operations. This
isdone by rounding off the numbersinvolved and getting aquick, rough answer.

Estimating the outcome of number operationsisuseful in checking answers.

Use of brackets allows usto avoid confusion in the problemswhere we need to
carry out morethan one number operation.

WeusetheHindu-Arabic system of numeras. Another system of writing numeralsis
the Roman system.
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MATHEMATICS

Whole
Numbers

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
that number and get the next number i.e. you 1

. . Write the predecessor
get 1ts successor. and successor of

The successor of 16 is 16 + 1 = 17, 19; 1997; 12000;
that of 19 is 19 +1 = 20 and so on. 49; 100000.

The number 16 comes before 17, we 2. Is there 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. Is there 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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get alarger number. In that case we can even write the number of hair on two
heads taken together.

Itisnow perhaps obviousthat thereisno largest number. Apart from these
guestions shared above, there are many others that can come to our mind
when we work with natural numbers. You can think of afew such questions
and discussthem with your friends. You may not clearly know the answersto
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.

The natural numbers along with zero form the collection of whole
numbers.

Tl’y These () In your previous classes you have learnt to

perform all the basic operations like addition,

subtraction, multiplication and division on

> Are al whole numbers numbers. You aso know how to apply them to

also natural numbers? problems. Let us try them on a number line.

3. Which is the greatest = B€fore we proceed, let us find out what a
whole number? number lineis!

Are all natural numbers
also whole numbers?

2.3 The Number Line

Draw aline. Mark apoint onit. Label it 0. Mark a second point to the right of
0. Labd 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 thisway 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.

Thisis anumber 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 77?

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 theright 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 a so 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 isto 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.

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.

S AN B SN SN | ,

0 1 2 3 4 5 6 7

Start from 3. Since we add 4 to this number so we | Iy These )
make 4 jumpsto theright; from3to4,4to5,5to6and6 Find4+5;
to 7 as shown above. Thetip of thelast arrow inthefourth  2+6;3+5
jumpisat 7. and 1+6

. _ usingthe
Thesumof 3and4is7,i.e.3+4=7. numberline.
Subtraction on the number line
The subtraction of two whole numbers can aso be shown on the number line.
Let usfind 7 —5.

v

vy
11
o 1 2 3 4

Start from 7. Since 5 is being subtracted, so move TI’)’ These ()
towards left with 1 jump of 1 unit. Make 5 such jumps. We = 8- 3:

reach the point 2. Weget 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.
Letusfind4 x 3.

v
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Start from 0, move 3 units at atime to the right, make | Try These ()
such 4 moves. Where do you reach? You will reach 12.  Find2x6:

So, wesay, 3x4=12, 3X3:4x2
: using the
S EXERCISE 21 number line.
1. Writethenext three natural numbersafter 10999.
2. Writethethreewholenumbersoccurring just before 10001.
3. Whichisthesmalest whole number?
4. How many whole numbersarethere between 32 and 53?
5. Writethesuccessor of :
(8 2440701 (b) 100199  (c) 1099999 (d) 2345670
6. Writethepredecessor of :
@ 94 (b) 10000 (c) 208090 (d) 7654321

7. Ineach of thefollowing pairsof numbers, state which whole number ison theleft of
the other number on the number line. Also write them with the appropriatesign (>, <)
between them.

(@ 530,503 (b) 370,307 (c) 98765,56789  (d) 9830415, 10023001
8. Whichof thefollowing statementsaretrue (T) and which arefase (F) ?

(&) Zeroisthesmallest natural number. (b) 400isthe predecessor of 399.
(¢) Zeroisthesmallest wholenumber. (d) 600isthe successor of 599.

(e) All natura numbersarewholenumbers.

(f) All wholenumbersarenatural numbers.

(9) Thepredecessor of atwo digit number isnever asingledigit number.
(h) listhesmallestwholenumber.

(i) Thenatura number 1 hasno predecessor.

(j) Thewholenumber 1 hasno predecessor.

(k) Thewholenumber 13 liesbetween 11 and 12.

(1 Thewholenumber O hasno predecessor.

(m) Thesuccessor of atwo digit number isalwaysatwo digit number.

2.4 Properties of Whole Numbers

When we look into various operations on numbers closely, we notice several
properties of whole numbers. These properties help us to understand the
numbers better. Moreover, they make calculations under certain operations
very smple.
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Do This ~+

Let each one of you in the class take any two whole numbers and add them.
Isthe result dways awhole number?
Your additions may be likethis:

7 |+ | 8 | = | 15 awhole number
5+ | 5 | = | 10, awhole number
O |+ |15 | = | 15, awhole number
+
+ =

Try with five other pairs of numbers. Is the sum aways awhole number?

Did you find a pair of whole numbers whose sum is not awhole number?
Hence, we say that sum of any two whole numbersis awhole number i.e. the
collection of whole numbersis closed under addition. This property is known
asthe closure property for addition of whole numbers.

Are the whole numbers closed under multiplication too? How will you
check it?

Your multiplications may be like this:

7 8 = 56, awhole number
5 5 = 25, awhole number
0 15| = 0, awhole number

Xl X| X | X |X

The multiplication of two whole numbers is aso found to be a whole
number again. We say that the system of whole numbers is closed under
multiplication.

Closure property : Whole numbers are closed under addition and also
under multiplication.
Think, discussand write
1. The whole numbers

are not closed under .81 =1 2 | = | 4 awholenumber
subtraction. Why? 7] -] 8 ?, not awhole number
Your subtractions may | 5| — | 4 1, awhole number
belikethis: 3| -9 | = ?, not awhole number

Take afew examples of your own and confirm.
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2. Arethewhole numbers closed under division? No. Observe thistable :

8| | 4 = 2, awhole number
5
5| |7 = 7 , hot awhole number
12| = | 3 = 4, awhole number
6
6| +|5 = E , ot awhole number

Justify it by taking afew more examples of your own.

Division by zero
Division by a number means subtracting that number repeatedly.
Letusfind 8 + 2.

6 Subtract 2 again and again from 8.

4 After how many moves did we
-2 . 3 reach 07 In four moves.

2 So, wewrite8+2=4.
— 2 e 4 Using this, find 24 + 8; 16 + 4.

- 0 . 2 In every move we get 2 again !
2 Will this ever stop? No.
-0 . 3 Wesay 2 + 0isnot defined.
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Letustry 7+0
7
- 0 ... 1 Agai
—_— gain, we never get O at any
g 5 stage of subtraction.

— We say 7 + 0isnot defined.
Check itfor5+0, 16 + 0.

it
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Division of a whole number by 0 isnot defined.

Commutativity of addition and multiplication

What do the following number line diagrams say?

o
N
N
w
N
o 47
o
N
N
w
D
3

In both the caseswereach 5. So, 3+ 2issameas 2 + 3.
Similarly, 5+ 3issameas3 + 5.

Tryitfor4+6and 6 + 4.

Is this true when any two whole numbers are added?
Check it. You will not get any pair of whole numbers for -
which the sum is different when the order of addition is é%
changed. s

o )
o
i oy

M et oy

We say that addition is commutative for whole numbers. This property is
known as commuitativity for addition.

gy,

You can add two whole numbersin any order.




Discuss with your friends

You have a small party at home.
You want to arrange 6 rows of
chairs with 8 chairs in each row
for the visitors. The number of
chairs you will needis6 x 8. You
find that the room is not wide
enough to accommodate rows of

WHoLE NUMBERS

OOOOO0O00O (OOOOdcd
OOOOO0O00O (OOOOdcd
OOOOO0O00O (OOOOdcd
OOOOO0O00O (OOOOdcd
OOOOO0O00O (OOOOdcd
OOOOOOO00O \OOOoOdc

OOoOoOooc

OOOoOoOoc

8 chairs. You decide to have 8 rows of chairs with 6 chairsin each row. How
many chairs do you require now? Will you require more number of chairs?

Isthere a commuitative property of multiplication?
Multiply numbers 4 and 5 in different orders.

You will observethat 4 x5=5x 4.
Isit true for the numbers 3 and 6; 5 and 7 a'so?

You can multiply two whole numbersin any order. é&

We say multiplication is commutative for whole numbers.
Thus, addition and multiplication are commutative for whole numbers.

Verify :

(i) Subtraction is not commutative for whole numbers. Use at least three
different pairs of numbersto verify it.

(ii) Is(6+3)sameas(3+6)?

Justify it by taking few more combinations of whole numbers.

Associativity of addition and multiplication

Observe the following diagrams::

@ (2+3)+4=5+4=9
(b) 2+(3+4)=2+7=9

In (a) above, you can add 2 and 3 first and then add 4 to the sum and
in (b) you can add 3 and 4 first and then add 2 to the sum.

Are not the results same?

Weaso have, (5+7) +3=12+3=15and5+ (7 +3) =5+ 10 = 15.

So,(5+7)+3=5+(7+3)
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Thisisassociativity of addition for whole numbers.
Check it for the numbers 2, 8 and 6.

Example 1 : Add the numbers 234, 197 and 103.

Solution : 234 + 197 + 103 = 234 + (197 + 103)
=234 + 300 =534

Notice how we
grouped the numbersfor
convenience of adding.

@ Play this game

You and your friend can play this.

You call anumber from 1 to 10. Your friend now adds to this number any
number from 1 to 10. Then it is your turn. You both play aternately. The
winner is the one who reaches 100 first. If you always want to win the game,
what will be your strategy or plan?

36 +8=44

Observe the multiplication fact illustrated by the following diagrams

(Flg 21) e o o e o o
Count the number e o (o0 | |oe||0e e o ol (00 e
o dasinFig21 (@ |33 aal v (s fiadlene

and Fig 2.1 (b). What
do you get? The €Y _ (b)
number of dots is the Fig21
same. In Fig 2.1 (a), we have 2 x 3 dots in each box. So, the total number
of dotsis (2 x 3) x 4 = 24.
InFig 2.1 (b), each box has 3 x 4 dots, soindl thereare 2 x (3 x 4) = 24 dots.
Thus, (2% 3) X 4=2x (3 x 4). Smilarly, you can seethat (3% 5) x4=3x (5x 4)
Try thisfor (5x6) x 2and5x (6 x 2); (3% 6) x 4and 3 x (6 x 4).
Thisis associative property for multiplication of whole numbers.
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Think onand find : (o)

Which is easier and why? “’--.:,:'

(@ (6x5)x3 or 6x(5x03) i

(b) (9% 4) x25 or 9x(4x25) 0
I

Example2: Find 14 + 17 + 6 in two ways. <

Solution : (14+17)+6=31+ 6= 37,
14+17+6=14+6+17=(14+6)+17=20+17=37

Here, you have used acombination of associative and commutative properties
for addition.

Do you think using the commutative and the associative property has made
the calculation easier?

The associative property of  Try These C
multiplication is very useful in the Find:7+18+13;16+12+4
following typesof sums.

Example3: Find 12 x 35.

Solution : 12x 35 = (6 x 2) x 35=6 x (2 x 35) = 6 x 70 = 420.

In the above example, we have used associativity to get the advantage of
multiplying the smallest even number by a multiple of 5.

Example4 : Find 8 x 1769 x 125 Try These O
Solution : 8 x 1769 x 125 = 8 x 125 x 1769 Find:
25x 8358 x 4;
(What property do you use here?) 625 x 3759 x 8

= (8 x 125) x 1769
= 1000 x 1769 = 17,69,000.
Think, discussand write
IS(16+4)+2=16+ (4+ 2)?
Isthere an associative property for division? No.
Discuss with your friends. Think of (28 + 14) + 2 and 28 + (14 + 2).

Do This ~

Distributivity of multiplication over addition

Take agraph paper of size 6 cm by 8 cm having squares of szel cm x 1 cm.
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How many sguares do you havein dl?

it
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|sthe number 6 x 8?

Now cut the sheet into two pieces of sizes6 cm by 5cmand 6 cm by 3cm, as
shown in the figure.

Number of squares: Isit 6 x 5?  Number of squares: Isit 6 x 3?

In all, how many squares are there in both the pieces?

Isit (6% 5) + (6 x 3)?Doesit mean that 6 x 8 = (6 x 5) + (6 x 3)?
But,6x8=6x (5+23)

Doesthisshow that 6 x (5+ 3) = (6% 5) + (6 x 3)?

Similarly, you will findthat 2 x (3+5) = (2% 3) + (2x 5)

Thisis known as distributivity of multiplication over addition.
find using distributivity : 4 x (5+8) ;6 x (7+9); 7% (11 +9).

Think, discussand write

Observe the following multiplication and discuss whether we use here the
idea of distributivity of multiplication over addition.

425
%136

2550 <« 425x6 (multiplication by 6 ones)
12750 « 425x 30 (multiplication by 3 tens)
42500 <« 425x100  (multiplication by 1 hundred)
57800 « 425x (6 + 30 +100)
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Example 5 : The school canteen charges ™ 20 for lunch and ~ 4 for milk for
each day. How much money do you spend in 5 days on these things?

Solution : Thiscan befound by two methods.

Method 1: Findtheamount for lunchfor 5 days.
Find the amount for milk for 5 days.
Thenaddi.e.
Cost of lunch=5 x 20 =" 100
Costof milk =5x 4="20
Total cost =" (100 + 20) =" 120
Method 2: Find thetotal amount for one day.
Then multiply it by 5i.e.
Cost of (lunch + milk) for oneday =~ (20 + 4)
Cost for5days="5x%x(20+4) =" (5% 24)
=" 120.
The example shows that
5x(20+4)=(5%x20) + (5% 4)
Thisisthe principleof distributivity of multiplication over addition.

Example6: Find 12 x 35 using distributivity.

Solution : 12x 35 =12x(30+5)
=12x30+12%x5
=360 + 60 = 420

Example 7 : Simplify: 126 x 55 + 126 x 45
Solution : 126 x 55 + 126 x 45 = 126 x (55 + 45)
= 126 x 100
= 12600.

Try These
Find 15 x 68; 17 x 23,
69 x 78 + 22 x 69 using
distributive property.

Identity (for addition and multiplication)

How is the collection of whole numbers different 2T T o = 7
from the collection of natural numbers? It is just _
e . 5/+| 0| =] 5
the presence of 'zero' in the collection of whole ~
numbers. This number 'zero' has a special role in 0| +/15/ =]15
addition. The following table will helpyouguess | 0| + 26| = | 26
therole. 0| + ... = |

When you add zero to any whole number what
isthe result?
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It isthe same whole number again! Zero is called an identity for addition
of whole numbers or additive identity for whole numbers.

Zero has aspecia role in multiplication too. Any number when multiplied
by zero becomes zero!
For example, observe the pattern :

5x6=30

5x5=25 Observe how the products decrease.

5x4=20 Do you see apattern?

5x3=15 Can you guess the last step?

5x2=.. Isthis pattern true for other whole numbers also?

5x1=.. Try doing thiswith two different whole numbers.

5x0="7

You came across an additive identity for whole
numbers. A number remains unchanged when added
to zero. Similar is the case for a multiplicative
identity for whole numbers. Observe thistable.

You areright. 1istheidentity for multiplication
of whole numbers or multiplicative identity for
whole numbers.
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. EXERCISE 2.2

1. Findthesum by suitablerearrangement:
(a) 837 + 208 + 363 (b) 1962 + 453 + 1538 + 647
2. Findtheproduct by suitablerearrangement:
(& 2x 1768 x 50 (b) 4x166%x25 (c) 8x291x 125
(d) 625 x 279 x 16 (e 285x5x60 (f) 125x40x8x 25
3. Findthevaueof thefollowing:
(@ 297 x 17+ 297 x 3 (b) 54279 x 92 + 8 x 54279
(c) 81265 x 169 —81265 x 69 (d) 3845 x 5 x 782 + 769 x 25 x 218
4. Findtheproduct using suitable properties.
(@ 738x103 (b) 854 x 102 (0 258x 1008 (d) 1005 x 168

5. Ataxidriver filled hiscar petrol tank with 40 litresof petrol on Monday. Thenext day,
hefilled thetank with 50litresof petrol. If the petrol costs ™ 44 per litre, how much did
hespendinall on petrol?

gy,
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6. A vendor supplies32litresof milk to ahotel inthemorning and . HOTEL
68 litres of milk in the evening. If the milk costs ™ 45 per litre, Ez‘"‘
how much money isdueto thevendor per day? ;'. ;E?\_IJI H
7. Matchthefollowing; | E'; @ _i |
(i) 425x136=425x% (6+30+100) (8 Commutetivity under = =
multiplication.
(i) 2x49x50=2 x50 x 49 (b) Commutativity under addition.
(iii) 80 + 2005 + 20 = 80 + 20 + 2005 (c) Digributivity of multiplication
over addition.

2.5 Patterns in Whole Numbers

We shall try to arrange numbers in elementary shapes made up of dots. The
shapes we take are (1) aline (2) arectangle (3) a square and (4) atriangle.
Every number should be arranged in one of these shapes. No other shape is
allowed.

e Every number can be arranged asaline;

The number 2 is shown as o o
The number 3 isshown as e o o
and so on.

e Some numbers can be shown also as rectangles.
For example,

Thenumber 6canbeshownas e e e
arectangle. Note there are 2 o o o
rows and 3 columns.

e Some numbers like 4 or 9 can aso be arranged as squares;

i— 10 o —>

e Some numbers can aso be arranged as triangles.
For example,

3_>0: 6 —> °
oo

Note that the triangle should have its two sides equal. The number of
dots in the rows starting from the bottom row should be like 4, 3, 2, 1.
The top row should always have 1 dot.
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Now, complete the table :

Line |Rectangle| Square | Triangle
Yes No No No

5_§ 3 Yes No No Yes

— 4 Yes Yes Yes No

% 5 Yes No No No

= 6

= 7

= 8

= 9

= 10

= 11

= 12

= 13

= [Try TheseQy

= 1. Which numberscan beshown only asaline?

= 2. Which can be shown as squares?

= 3. Which can beshown asrectangles?

= 4. Write down the first seven numbers that can be arranged as triangles,

% 5. ES}(?m?e’zn6umberscan be shown by two rectangles, for example,

= eeco e ceoccee

= 12— e e e or ®©0 0000

= e e 0o

= 3x4 2%6

= Giveat least five other such examples.

Patter ns Observation

Observation of patterns can guide you in smplifying processes. Study the
following:
(@ 117+9
(b) 117 -9

117+10 -1 = 127-1
117-10 +1 = 107+ 1

126
108
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(c) 117 + 99 117+100-1= 217-1 216
(d) 117 -99 117-100+1= 17+1 = 18
Does this pattern help you to add or subtract numbers of the form

9, 99, 999,...7
Here is one more pattern :
(@ 84x9 =84x(10-1) (b) 84x99=284x(100-1)
(c) 84 x999 =84 x (1000 —1)

Do you find a shortcut to multiply a number by numbers of the form
9,99, 999,...?

Such shortcuts enable you to do sums verbally.

The following pattern suggests away of multiplying anumber by 5 or 25
or 125. (You can think of extending it further).

10 960 100 9600
() %XS:96XE:T:480 (i) %XZ5:96xT:T:2400
1
(i) 96 x 125 = 96 % % = % =12000...

What does the pattern that follows suggest?

(i) 64x5=64x 10 =32x10=320x1
2

(i) 64 x 15=64 x 0 =32x30=320x%x 3
2
50

(iii)64><25=64x7=32><50=320><5

.
(iv) 64><35=64x?0=32><70=320><7 .......

EXERCISE 2.3
1. Whichof thefollowingwill not represent zero:
0 _
@140 © 0x0 @ (@ 5

2. If theproduct of two whole numbersiszero, can we say that one or both of themwill
be zero? Judtify through examples.
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3. If theproduct of two wholenumbersis 1, canwesay that oneor both of themwill be
1? dudtify through examples.
4. Findusingdigtributive property :
(8) 728 x 101 (b) 5437 x 1001 (c) 824 x 25 (d) 4275 x 125 (e) 504 x 35
5. Study thepattern:
1x8+1 =9 1234x 8+ 4 =9876
12x8+2 =098 12345 x 8 + 5 = 98765
123 x 8 + 3=987
Writethe next two steps. Can you say how the pattern works?
(Hint: 12345=11111 + 1111 + 111 + 11 + 1).

L wo
|
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What have we discussed?

1

1. Thenumbersl, 2, 3,... whichweusefor counting are known as natural numbers.

2. If youadd 1toanatural number, weget itssuccessor. If you subtract 1 from anatural
number, you get its predecessor.

3. Every naturad number hasasuccessor. Every natura number except 1 hasapredecessor.

4. If weaddthenumber zerotothe collection of natural numbers, we get the collection of
wholenumbers. Thus, thenumbersO, 1, 2, 3,... form the collection of wholenumbers.

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. Wetakealine, mark apoint onit and label it 0. Wethen mark out pointsto theright
of 0,atequd intervals. Label themas1, 2, 3,.... Thus, wehaveanumber linewith the
whole numbersrepresented onit. We can easily perform the number operations of
addition, subtraction and multiplication onthenumber line.

8. Addition correspondsto moving to theright on the number line, whereas subtraction
correspondsto moving to theleft. Multiplication correspondsto making jumps of
equal distance starting from zero.

9. Addingtwowholenumbersawaysgivesawholenumber. Similarly, multiplying two
wholenumbersawaysgivesawholenumber. We say that whole numbersare closed
under addition and a so under multiplication. However, whole numbersarenot closed
under subtraction and under division.

10. Divison by zeroisnot defined.
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11. Zeroistheidentity for addition of whole numbers. Thewholenumber 1istheidentity
for multiplication of wholenumbers.

12. You can add two wholenumbersin any order. You can multiply twowholenumbersin
any order. We say that addition and multiplication are commutativefor whole numbers.

13. Additionand multiplication, both, areassociativefor wholenumbers.
14. Multiplicationisdistributive over addition for wholenumbers.

15. Commutativity, associativity and distributivity propertiesof wholenumbersare useful
insmplifying ca culationsand we usethem without being aware of them.

16. Patternswith numbersare not only interesting, but are useful especially for verbal
calculations and help us to understand properties of numbers better.




Playing with
Numbers

(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

=

= Introduction

E 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 PS

= °

= 3 : °

= (i1) 2 marbles in each row

= Number of rows = o o

= Total number of marbles =2 x3=6 o o

= o o

= (ii1) 3 marbles in each row

= Number of rows =2 e o o

g Total number of marbles =3x2=6 e o o

—

in a row.
Number of rows =1 000000
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=6x1
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From 6 =2 x 3it can be said that 2 and 3 exactly divide 6. So, 2 and 3 are
exact divisorsof 6. From the other product 6 = 1 x 6, theexact divisorsof 6 are

foundto be 1 and 6.
Thus, 1, 2, 3and 6 are exact divisorsof 6. They are called thefactor s of 6.
Try arranging 18 marbles in rows and find the factors of 18.

3.2 Factorsand Multiples

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

1) 44 2) 4 (2 3) 4(1 4) 4 (1
-4 -4 -3 -4
0 0 1 0
Quotientis4 Quotientis?2 Quotientis1 Quotientis 1
Remainder isO Remainder isO Remainderisl  Remainder isO
4=1x4 4=2x%x2 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 islessthan or equal to 4.

@ Game-1: Thisisagameto be played by two personssay 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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Seps
(a) Decidewho playsfirst, A or B.

Supposethe card has number 28 onit.

T
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of 4and 5.

factors

multiples.

unitseach.

(b) Join them end to end as shown in thefollowing
figure.
Thelength of thestrip at thetopis3=1x 3units.
Thelength of thestripbelow itis3+ 3 =6 units.
Also, 6=2x 3. Thelength of thenext stripis3+ 3+
3=9units, and 9 =3 x 3. Continuing thisway we
can expressthe other lengths as,
12=4x3; 15=5x3

Whenwewriteanumber 20as20=4x 5, wesay 4
and 5 arefactors of 20. Wealso say that 20isamultiple

Therepresentation 24 = 2 x 12 showsthat 2 and 12
arefactors of 24, whereas 24 isamultiple of 2 and 12.

Wecan say that anumber isamultipleof each of its

(b) Let A play first. He picks up a card from the table, and keepsiit with him.

(c) Player B then picksup all those cards having numberswhich are factors of
the number onA’scard (i.e. 28), and putsthem in apilenear him.

(d) Player B then picksup acard from the table and keepsit with him. Fromthe
cardsthat areleft, A picks up all those cards whose numbers are factors of
thenumber onB’scard. A putsthem on the previous card that he collected.

(e) Thegame continueslikethisuntil al the cards are used up.

(f) A will add up the numbers on the cards that he has collected. B too will do
thesamewith hiscards. The player with greater sum will bethewinner.
The game can be made more interesting by increasing the number of cards.
Play thisgamewith your friend. Can you find someway to win the game?

factor factor

multiple
/]\
4 x 5=20
L

Let us now see some interesting facts about factors and

Try These &
Findthepossble
factorsof 45, 30

(a) Collect a number of wooden/paper strips of length 3  and 36.

3|3

3|13]| 6
313|389
313|3|3]|12
313|3|13]| 3|15

We say that the numbers 3, 6, 9, 12, 15 are multiples of 3.

Thelist of multiples of 3 can be continued as 18, 21, 24, ...

Each of these multiplesis greater than or equal to 3.

The multiples of the number 4 are 4, 8, 12, 16, 20, 24, ...

Thelist isendless. Each of these numbersis greater than or equal to 4.
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L et us see what we conclude about factorsand multiples:

1

Isthere any number which occursasafactor of every number ?Yes. Itis 1.
For example 6 =1 x 6, 18 = 1 x 18 and so on. Check it for afew more
numbers.
Wesay 1isafactor of every number.
Can 7 beafactor of itself ?Yes. You canwrite7 as7 =7 x 1. What about 10?
and 15?.

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

We say that every number isafactor 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 isthe greatest factor? It is 34 itself.

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

We say that every factor islessthan 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 factorsof agiven number arefinite.

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 isgreater 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! Thelist isendless. Try it with multiples of
6,7 etc.

We find that the number of multiples of a given number isinfinite.

Can 7 beamultipleof itself ?Yes, because 7 = 7x1. Will it betruefor other
numbersaso? Try it with 3, 12 and 16.

You will find that every number isa multiple of itself.




it
T

gy,

MATHEMATICS

Thefactorsof 6 arel, 2, 3and 6. Also, 1+2+3+6 =12 =2 x 6. Wefind that
the sum of the factors of 6 istwicethe number 6. All thefactorsof 28 are 1, 2,
4,7,14 and 28. Adding thesewehave, 1 +2+4+7+ 14+ 28=56 =2 x 28.

The sum of the factors of 28 isequal to twice the number 28.

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

Is 10 aperfect number?

Example 1 : Write all the factors of 68.
Solution : We note that
68 =1 x 68 68=2x34
68 =4x 17 68=17x4

Stop here, because 4 and 17 have occurred earlier.
Thus, all thefactorsof 68 are 1, 2, 4, 17, 34 and 68.

Example 2 : Find the factors of 36.
Solution : 36 =1 x 36 36=2x18 36=3x%x12
36=4x9 36=6x6
Stop here, because both the factors (6) are same. Thus, thefactorsare 1, 2,
3,4,6,9,12, 18 and 36.
Example 3 : Writefirst five multiples of 6.

Solution : Therequired multiplesare: 6x1=6, 6x2 = 12, 6x3 =18, 6x4 = 24,
6x5=30i.e. 6,12, 18, 24 and 30.

o

-~ EXERCISE 3.1

1. Writedl thefactorsof thefollowing numbers:
@ 24 (b 15 (0 21
d 27 (e 12 ® 20
@18 K23 @ 36
2. Writefirg fivemultiplesof :
@5 (bs © 9

3. Matchtheitemsincolumn 1 withtheitemsin column2.

Column1l Column 2

@i 35 (& Multipleof 8
@) 15 (b) Multipleof 7
(i) 16 () Multipleof 70

(iv) 20 (d) Factor of 30
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(v) 25 (e) Factor of 50
(f) Factor of 20
4. Findall themultiplesof 9 upto 100.

3.3 Prime and Composite Numbers

Wearenow familiar with thefactors of anumber. Observethe number of factors
of afew numbersarranged inthistable.

Numbers Factors Number of Factors
1 1 1
2 1,2 2
3 1,3 2
4 1,24 3
5 1,5 2
6 1,236 4
7 1,7 2
8 1,2,4,8 4
9 1,39 3
10 1,2,510 4
11 1,11 2
12 1,23,4,6,12 6

Wefind that (a) The number 1 hasonly onefactor (i.e. itself ).

(b) Thereare 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.

(c) Thereare numbershaving morethantwo factorslike4, 6, 8,9, 10 and so on.
These numbers are composite numbers.
Numbers having more than two factors are
lisneither aprimenor| called Composite numbers.
acomposite number. Is 15 acomposite number? Why?What about
18?7 25?
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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Greek Mathematician Eratosthenes, in the third century B.C. Let us see the
method. List all numbersfrom 1 to 100, as shown below.

=
®)

®©
=
@

2RO RE
SEIBRIBRER
RRERXITRRERK
EEIREEHEER &
EEIZEERLEIE =
QD% XQOIODROQ
BRIBEE LRI E X
E®DZDE L®®x
598 AT LB LENE

ERIDRO®L®

A

Sep 1: Crossout 1 becauseit isnot a prime number.

Step 2: Encircle 2, crossout all the multiplesof 2, other than 2itself, i.e. 4, 6,
8andsoon.

Sep 3: Youwill find that the next uncrossed number is 3. Encircle 3 and cross
out al the multiples of 3, other than 3 itsalf.

Step 4: Thenext uncrossed number is5. Encircle 5 and crossout al themultiples
of 5 other than 5 itself.

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

numbersin thelist are either encircled or ~ opsarvethat 2 x 3+ 1= 7 isa
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 thistype?
This method is called the Sieve of

Eratosthenes.

Example4 : Writeall the prime numberslessthan 15.

Solution : By observing the Sieve Method, we can easily write the required
primenumbersas?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 isamultiple of 2.

These are called even numbers. Therest of thenumbers1, 3,5, 7,9, 11,...
are called odd numbers.



PLavyine WiTH NUMBERS

You can verify that atwo digit number or athree digit number iseven or not.
How will you know whether anumber like 756482 iseven? By dividing it by 2.
Will it not be tedious?

We say that anumber 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 ustry to find someinteresting facts:

(@) Which is the smallest even number? It is 2. Which is the smallest prime
number?Itisagain 2.

Thus, 2 isthe smallest prime number which iseven.

(b) Theother primenumbersare3, 5, 7,11, 13, ... . Do you find any even number
inthislist? Of course not, they are all odd.
Thus, we can say that every primenumber except 2isodd.

EXERCISE 3.2

1. What isthesum of any two (a) Odd numbers? (b) Even numbers?
2. Statewhether thefollowing statementsare Trueor False:
(& Thesum of three odd numbersiseven.
(b) Thesum of two odd numbersand one even number iseven.
(¢) Theproduct of three odd numbersisodd.
(d) If anevennumberisdivided by 2, thequotient isalwaysodd.
(e) All primenumbersareodd.
(f) Primenumbersdo not haveany factors.
(99 Sumof two primenumbersisawayseven.
(h) 2istheonly even primenumber.
(i) All evennumbersare composite numbers.
() Theproduct of two even numbersisawayseven.
3. Thenumbers 13 and 31 are prime numbers. Both these numbers have samedigits 1
and 3. Find such pairsof prime numbersupto 100.

4. Writedown separately the prime and composite numberslessthan 20.
5. What isthegreatest prime number between 1 and 10?
6. Expressthefollowing asthesum of two odd primes.
@ 44 (b)36 (c) 24 (d) 18
7. Givethreepairsof primenumberswhosedifferenceis?2.
[Remark : Two primenumberswhosedifferenceis2 arecalled twin primes|.
8. Whichof thefollowing numbersare prime?
@ 23 ()51 (c) 37 (d) 26
9. Write seven consecutive composite numberslessthan 100 so that thereisno prime
number between them.
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10. Expresseach of thefollowing numbersasthe sum of three odd primes:
@21 (b)31 (c) 53 (d) 61
11. Writefivepairsof primenumberslessthan 20 whosesumisdivisibleby 5.
(Hint : 3+7=10)
12. Fill intheblanks:
(@ A number which hasonly two factorsiscalleda .
(b) A number which hasmorethantwo factorsiscalleda .
(c) lisnether nor .
(d) Thesmallest primenumberis .
(e) Thesmallest compositenumberis .
(f) Thesmallest even number is .

3.4 Tests for Divisibility of Numbers

Isthe number 38 divisibleby 2?by 4?by 5?

By actually dividing 38 by these numberswefindthat itisdivisibleby 2 but
not by 4 and by 5.

L et us seewhether we can find apattern that can tell uswhether anumber is

divisbleby 2, 3, 4,5, 6, 8,9, 10 or 11. Do you think such patterns can be easily
seen?
Divisbility 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 numbershas 0 in the ones place.

Shethought of some more numberswith O at onesplace
like 100, 1000, 3200, 7010. She also found that al such numbersaredivisible
by 10.

Shefindsthat if anumber hasOintheonesplacethenitisdivisibleby 10.

Canyoufind out thedivisibility rulefor 100?

Divisibility by 5: Mani found some interesting pattern in the numbers 5, 10,
15, 20, 25, 30, 35, ... Canyoutell the pattern? Look at the unitsplace. All these
numbers have either O or 5intheir onesplace. We know that these numbersare
divisibleby 5.

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

Hetried 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
placeisdivisible by 5, other numbers |eave aremainder.

Is 1750125 divisible 5?

Divisibility by 2 : Charu observes afew multiples of 2 to be 10, 12, 14, 16...
and also numberslike 2410, 4356, 1358, 2972, 5974. She finds some pattern
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inthe ones place of these numbers. Canyou tell that? These numbershave only
thedigits 0, 2, 4, 6, 8 in the ones place.

Shedividesthese numbersby 2 and getsremainder O.

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 2if it hasany of thedigitsO0, 2, 4, 6 or 8in itsones 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 divisibleby 3like 17, 37. Let us now try to add the digits of 21, 36, 54
and 219. Do you observe anything specia ? 2+1=3, 3+6=9, 5+4=9, 2+1+9=12.
All these additions are divisible by 3.

Add thedigitsin 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 digitsisa multiple of 3, then the number
iIsdivisible by 3.

Is 7221 divisible by 3?

Divisbility by 6 : Canyou identify anumber whichisdivisible
w* by both 2 and 3?7 One such number is 18. Will 18 be divisible by
N ‘) 2x3=6?Yes, itis.
Find some more numberslike 18 and check if they aredivisible
( 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 numberslike 27.
From these observations we conclude that if a number is
divisible by 2 and 3 both then it isdivisible by 6 also.
Divisibility by 4 : Canyou quickly give five 3-digit numbers divisible by
47 One such number is212. Think of such 4-digit numbers. One exampleis
1936.
Observe the number formed by the ones and tens places of 212. It is 12;
which isdivisible by 4. For 1936 it is 36, again divisible by 4.
Try the exercise with other such numbers, for example with 4612;
3516; 9532.
Isthe number 286 divisible by 4? No. Is86 divisible by 4? No.
So, we see that a number with 3 or more digitsisdivisible by 4 if the
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number formed by itslast two digits (i.e. ones and tens) isdivisible by 4.
Check thisrule by taking ten more examples.
Divisbility for 1 or 2 digit numbersby 4 hasto 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 ustry to seethe pattern.

Look at the digits at ones, tens and hundreds place of these numbers. These
are 000, 104 and 416 respectively. Thesetoo aredivisible by 8. Find some more
numbers in which the number formed by the digits at units, tens and hundreds
place (i.e. last 3digits) isdivisible 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 thelast three digitsis divisible by 8.

Is 73512 divisible by 8?

Thedivisibility for numberswith 1, 2 or 3 digitsby 8 hasto 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 itsdigits 7+ 5+ 8 = 20 isaso not divisible by 9.

These observationslead usto say that if the sum of thedigitsof anumber
isdivisible by 9, then the number itself isdivisible by 9.

Divisibility by 11 : The numbers 308, 1331 and 61809 are all divisible by 11.
We form atable and seeif the digitsin these numbers|ead usto some pattern.

Number Sum of thedigits | Sum of thedigits | Difference
(at odd places) (at even places)
from theright from theright
308 & &= bl 0 11-0=11
1331 1+3=4 3+1=14 4-4=0
61809 9+8+6=23 0+1=1 23-1=22

We observethat in each casethedifferenceiseither O or divisible by 11. All
these numbersarealso divisibleby 11.

For the number 5081, the difference of the digits is (5+8) — (1+0) = 12
whichisnot divisibleby 11. The number 5081 isalso not divisible by 11.
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Thus, to check the divisibility of a number by 11, theruleis, find the
difference between the sum of thedigitsat odd places (from theright)
and thesum of thedigitsat even places (from theright) of the number.
If the difference is either O or divisible by 11, then the number is
divisible by 11.

EXERCISE 3.3

1. Usingdivishility tests, determine which of thefollowing numbersaredivisibleby 2;
by 3; by 4; by 5; by 6; by 8; by 9; by 10 ; by 11 (say, yesor no):

Number Divisible by

128 Yes | No | Yes [ No | No | Yes | No No | No
990 | e | e | e e | e ] e | e | e | e
1586 | oo | e | o o | e ] e | e | e ]
275 | e | e | | e e e | e | e |
6686 | oo | o | o | e e | e | e | e
639210 | oo | e | e | e e | e | e | e
429714 | oo | e | e | | e o | e ] e
2856 | e | e | o e e e | e | e | e
3060 | cee | e | | | o o | e | e
406839 | oo | e | e | e | o o | e | e

2. Usingdivishility tests, determinewhich of thefollowing numbersaredivisible by
4; by 8:
(@ 572 (b) 726352 (c) 5500 (d) 6000 (e) 12159
(f) 14560 (g) 21084 (h) 31795072 () 1700 () 2150

3. Usingdivisihility tests, determinewhich of following numbersaredivisibleby 6:
(@ 297144 (b) 1258 (c) 4335 (d) 61233 (e) 901352
() 438750 (g) 1790184 (h) 12583 () 639210 (j) 17852

4. Usingdivighility tests, determinewhich of thefollowing numbersaredivisbleby 11:
(@ 5445 (b) 10824  (c) 7138965 (d) 70169308 (e) 10000001
() 901153

5. Writethesmdlest digit and thegreatest digit in the blank space of each of thefollowing
numbers so that the number formedisdivisibleby 3:
(@ __6724 (b) 4765__ 2
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6. Writeadigitintheblank spaceof each of thefoll owing numbers so that the number
formedisdivisbleby 11:

(@ 92389 (b) 8_ 9484

3.5 Common Factors and Common Multiples

Observethe factors of some numberstakenin pairs.

(a) What are the factors of 4 and 18? Try These Q)
Thefactorsof 4are 1, 2 and 4. Find the common factors of
Thefactorsof 18are1,2,3,6,9and18. @820 (99,15
Thenumbers 1 and 2 arethe 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 numbershave only 1 asthe 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.

Are7and 15, 12 and 49, 18 and 23 co-prime numbers?
(c) Can wefind the common factorsof 4, 12 and 167
Factorsof 4 are 1, 2 and 4.
Factorsof 12 are 1, 2, 3, 4, 6 and 12.
Factorsof 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.

L et usnow look at the multiples of more than one number taken at atime.

() What are the multiples of 4 and 67
Themultiplesof 4 are4, 8, 12, 16, 20, 24, ... (write afew more)
Themultiplesof 6 are 6, 12, 18, 24, 30, 36, ... (write afew more)
Out of these, are there any numberswhich occur in both the lists?

We observethat 12, 24, 36, ... are multiples of both 4 and 6.
Canyouwriteafew more?
They are called the common multiples of 4 and 6.

L wo
|
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(b) Find the common multiplesof 3, 5and 6.
Multiplesof 3are 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, ...
Multiplesof 5 are 5, 10, 15, 20, 25, 30, 35, ...
Multiples of 6 are 6, 12, 18, 24, 30, ...
Common multiplesof 3, 5and 6 are 30, 60, ...
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Write afew more common multiplesof 3,5 and 6.
Example5 : Find the common factors of 75, 60 and 210.

Solution : Factorsof 75are 1, 3, 5, 15, 25 and 75.
Factorsof 60 are 1, 2, 3, 4, 5, 6, 10, 12, 15, 30 and 60.
Factorsof 210are 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, 5and 15.

Example 6 : Find the common multiplesof 3,4 and 9.
Solution : Multiplesof 3are 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42,
45,48, ....
Multiplesof 4 are 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48,...
Multiplesof 9 are9, 18, 27, 36, 45, 54, 63, 72, 81, ...
Clearly, common multiplesof 3,4 and 9 are 36, 72, 108,...

EXERCISE 34

R

1. Findthecommonfactorsof :

(@ 20and28 (b) 15and 25 (c) 35and50 (d) 56.and 120

Find the common factorsof :

(@ 4,8and 12 (b) 5, 15and 25

Findfirst threecommonmultiplesof :

(a 6and8 (b) 12and 18

Writeall the numberslessthan 100 which are common multiplesof 3and 4.

Which of thefollowing numbersare co-prime?

(@ 18and35 (b) 15and 37 () 30and 415

(d) 17and68 (€) 216and215 (f) 8land 16

6. A number isdivisibleby both 5and 12. By which other number will that number be
dwaysdivigble?

7. A numberisdivisbleby 12. By what other numberswill that number bedivisible?

N

w

a &

3.6 Some More Divisibility Rules

Let usobserve afew more rulesabout the divisibility of numbers.
(i) Canyougiveafactor of 18?1tis9. Nameafactor of 9?Itis3. Is3 afactor
of 18?Yesitis. Take any other factor of 18, say 6. Now, 2 isafactor of 6
and it also divides 18. Check thisfor the other factors of 18. Consider 24.
Itisdivisibleby 8 and thefactorsof 8i.e. 1, 2, 4 and 8 also divide 24.
So, wemay say that if anumber isdivisibleby another number then
it isdivisible by each of the factorsof that number.
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(i) Thenumber 80isdivisibleby 4and5. Itisasodivisibleby
4 x 5=20, and 4 and 5 are co-primes.
Similarly, 60isdivisibleby 3 and 5which areco-primes. 60isasodivisible
by 3x5=15.
If a number isdivisible by two co-prime numbersthen it isdivisible
by their product also.

(iif) Thenumbers 16 and 20 are both divisibleby 4. Thenumber 16 +20=361is
also divisible by 4. Check thisfor other pairs of numbers.
Try thisfor other common divisors of 16 and 20.
If two given numbers are divisible by a number, then their sum is
also divisible by that number.

(iv) The numbers 35 and 20 are both divisible by 5. Is their difference
35-20=15asodivisibleby 5?Try thisfor other pairs of numbers also.
If two given numbersaredivisibleby anumber, then their difference
isalso divisible by that number.
Takedifferent pairs of numbersand check thefour rules given above.

3.7 Prime Factorisation

When anumber isexpressed as a product of itsfactorswe say that the number
has been factorised. Thus, when we write 24 = 3x8, we say that 24 has been
factorised. Thisisone of the factorisations of 24. The others are:

24=2x12 24=4x%x6 24=3x 8
=2x2X%X6 =2x%x2X%X6 =3x2%x2x2
=2x%x2%x2x3 =2x%x2x2x3 =2x2%x2x3

In al 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 afactorisation of anumber iscalled aprimefactorisation.

L et us check thisfor the number 36.

12x2x%x9 | 13x3x%x4| 12x2x%x09 | 12%x3%6 |

| | | |
|2x2x3x3||3x372x2|IZXZxBXBIIZxBXFxSI
12x2x3x%x3| 2x2x3x3 |

The prime factorisation of 36 is2 x 2 x 3 x 3. i.e. the only prime
factorisation of 36.
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I Try These &
Do Thls % Writetheprime
Factor tree factorisationsof
Choosea Think of afactor ~ Nowthinkof a 16, 28, 38.
number and writeit pair say, 90=10x9 factor pair of 10
90 10=2x5
Write factor pair of 9 90 90
9=3x3 10'/ \‘9 10'/ \‘9
YN
2

Try thisfor the numbers

@8 (b)12 / 90\
10 9

.7 N N

Example 7 : Find the prime factorisation of 980.

Solution : We proceed as follows:

We dividethe number 980 by 2, 3, 5, 7 etc. in thisorder repeatedly so long
asthequotient isdivisible by that number.Thus, the prime factorisation of 980
IS2X2X5%x7x7.

980
490
245

49

—
1

=~ EXERCISE 3.5

1. Whichof thefollowing statementsaretrue?
(@ If anumberisdivisbleby 3, it must bedivisibleby 9.
(b) If anumberisdivisbleby 9, it must bedivisibleby 3.
(©) A numberisdivisbleby 18, if itisdivisbleby both3and 6.
(d) If anumber isdivisibleby 9 and 10 both, thenit must bedivisible by 90.
(e If twonumbersare co-primes, at least one of them must be prime.
() All numberswhicharedivisbleby 4 must dsobedivisbleby 8.
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(9 All numberswhich aredivisibleby 8 must also bedivisibleby 4.

(h) If anumber exactly dividestwo numbersseparately, it must exactly dividetheir
um.

(i) If anumber exactly dividesthe sum of two numbers, it must exactly dividethetwo
numbersseparately.

Herearetwo different factor treesfor 60. Writethe missing numbers.
@

()

N
/

10
?/ \?

Which factorsare not included in the primefactorisation of acomposite number?
Writethe greatest 4-digit number and expressitintermsof itsprimefactors.
Writethe smallest 5-digit number and expressit intheform of itsprimefactors.

Find dl the primefactorsof 1729 and arrangethem in ascending order. Now statethe
relation, if any; between two consecutive primefactors.

Theproduct of three consecutive numbersisawaysdivisibleby 6. Verify thisstatement
withthehelp of someexamples.

The sum of two consecutive odd numbersisdivisibleby 4. Verify thisstatement with
thehel p of someexamples.

Inwhich of thefollowing expressions, primefactorisation hasbeen done?

() 24=2%x3x4 (b) 56=7x2%x2x2

(c) 70=2x5x7 (d) 54=2x3x%x9

Determineif 25110isdivisbleby 45.

[Hint : 5and 9 are co-primenumbers. Test thedivisibility of thenumber by 5and 9].

18isdivisibleby both 2 and 3. Itisalso divisibleby 2 x 3=6. Similarly, anumber
isdivisible by both 4 and 6. Can we say that the number must also bedivisible by
4 x 6=24?If not, givean exampletojustify your answer.

| am the smallest number, having four different primefactors. Canyou find me?
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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 factorsof 12 and 16? They are 1, 2 and 4.

What isthe highest of these common factors? It is4.

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.

Try These Q.
Find the HCF of the following:
(i) 24and36 (ii) 15,25and 30
(i) 8and12  (iv) 12, 16 and 28

The Highest Common Factor
(HCF) of two or more given
numbers is the highest (or
greatest) of their common factors.
Itisalso known as Greatest Common
Divisor (GCD).

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

numbersasfollows:

2120 2|28
210 2|14
5/5 717
Tl R
Thus, 20-2><ix5
28=|2|x|2|x 7
36=|2|%[2|x 3 x 3

RIS
ARREE

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

28and 36is2x2=4.

=+ - EXERCISE 36

1. FindtheHCF of thefollowing numbers:
(@) 18,48 (b) 30,42
(€) 36,84 ) 34,102

(h) 91,112,49 (i) 18,54,81
2. What isthe HCF of two consecutive
(& numbers? (b) evennumbers?

(©) 18, 60
(@ 70, 105, 175
() 12,45, 75

(d) 27, 63

(c) odd numbers?
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3. HCF of co-primenumbers4 and 15 wasfound asfollowsby factorisation :

4=2x2and 15=3x 5sincethereisno common primefactor, so HCF of 4 and 15
is0. Istheanswer correct?If not, what isthe correct HCF?

3.9 Lowest Common Multiple

What are the common multiples of 4 and 6? They are 12, 24, 36, ... . Which s
thelowest of these? 1t is12. We say that lowest common multipleof 4and 6is
12. Itisthe smallest number that both the numbers are factors of this number.

The Lowest Common Multiple (LCM) of two or mor e given numbersis
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=2x2x3; 18=2%x3x%x3

In these prime factorisations, the maximum number of times the prime
factor 2 occursistwo; this happensfor 12. Similarly, the maximum number
of timesthe factor 3 occursistwo; this happensfor 18. The LCM of thetwo
numbers is the product of the prime factors counted the maximum number
of timesthey occur in any of the numbers. Thus, inthiscase LCM =2 x 2
x 3% 3 =36.

Example 9 : Find the LCM of 24 and 90.

Solution : The prime factorisations of 24 and 90 are:
24=2x2x%x2x%x3; 90=2x3x3x%x5

I n these prime factorisations the maximum number of timesthe primefactor
2 occursisthree; thishappensfor 24. Similarly, the maximum number of times
the primefactor 3 occursistwo; thishappensfor 90. The primefactor 5 occurs
only oncein 90.

Thus, LCM =(2x 2% 2) x (3% 3) x5=360

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

40 =2%x2x2x%x5

48 =2%x2x2%x2x%x3

45=3x3x5

The prime factor 2 appears maximum number of four timesin the prime
factorisation of 48, the prime factor 3 occurs maximum number of two times
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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, wetake it only once.

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

LCM can asobefoundinthefollowingway :

Example 11 : Find the LCM of 20, 25 and 30.
Solution : We write the numbersasfollowsinarow :

2|20 25 30 (A)

210 25 15 (B)

3/ 5 25 15 (C)

5/ 5 25 5 (D)

5/1 5 1 (E)
1 1 1

So,LCM = 2x2x3x5x5,

(A) Divide by the least prime number which divides atleast one of the given
numbers. Here, itis2. The numberslike 25 are not divisible by 2 so they
arewritten assuch in the next row.

(B) Againdivideby 2. Continuethistill we have no multiplesof 2.
(C) Divideby next primenumber whichis3.

(D) Divideby next primenumber whichisb.

(E) Againdividebyb5.

3.10 Some Problems on HCF and LCM

We come across a number of situationsin which we make use of the concepts
of HCF and LCM. We explain these situationsthrough afew examples.

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

Solution : Therequired container hasto measure | e
both the tankersin away that the count is an exact [ “‘““,g mu_q-"j"':"’];gmc".

number of times. So its capacity must be an exact | £1 s &
divisor of the capacities of both the tankers. - ;7" |
Moreover, thiscapacity should be maximum. Thus, () "*‘! 2
the maximum capacity of such acontainer will be o

the HCF of 850 and 680.
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Itisfound asfollows:

2 850 2 | 680
5 |45 2 (300
5 |85 2 170
717 5 (85
T 7

i
Hence,

850=2x5x5x%x17 2(x[5]|x|17|x 5 and
680=2x2x2x5x 17 xx 17({x 2x 2

The common factors of 850 and 680 are 2, 5 and 17.

Thus, the HCF of 850 and 680is2 x 5 x 17 = 170.

Therefore, maximum capacity of the required container is 170 litres.
It will fill thefirst container in 5 and the second in 4 refills.

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

Solution : Thedistance covered by each one of themis

required to bethe sameaswell asminimum. Therequired

minimum distance each should walk would bethelowest

common multiple of the measures of their steps. Can

- youdescribewhy?Thus, wefind the LCM of 80, 85 and
90. The LCM of 80, 85 and 90 is 12240.

Therequired minimum distanceis 12240 cm.

Example 14 : Find theleast number which when divided
by 12, 16, 24 and 36 leaves aremainder 7 in each case.

Solution : Wefirst find the LCM of 12, 16, 24 and 36 asfollows:

2112 16 24 36
2| 6 8 12 18
2, 3 4 6 9
213 2 3 9
3/ 3 1 3 9
3,1 1 1 3
1 1 1 1

Thus, LCM =2x2x2x2x3x3=144
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144 istheleast number which when divided by the given numberswill leave

remainder 0in each case. But we need theleast number that |eavesremainder 7
in each case.

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

number = 144 + 7 = 151.

10.

11.

EXERCISE 3.7

Renu purchasestwo bagsof fertiliser of weights 75 kg and 69 kg. Find themaximum
value of weight which can measuretheweight of thefertiliser exact number of times.

Threeboysstep off together from the same spot. Their stepsmeasure 63 cm, 70cm
and 77 cm respectively. What isthe minimum distance each should cover sothat al
can cover thedistancein complete steps?

Thelength, breadth and height of aroomare825 cm, 675 cm and 450 c respectively.
Find thelongest tape which can measurethethree dimensionsof theroom exactly.

Determinethe smallest 3-digit number whichisexactly divisibleby 6, 8and 12.
Determinethegreatest 3-digit number exactly divisbleby 8, 10and 12.

Thetrafficlightsat threedifferent road crossings change after every 48 seconds, 72
seconds and 108 seconds respectively. If they change simultaneously at
7am., a what timewill they change s multaneoudy again?

Threetankerscontain 403 litres, 434 litresand 465 litres of diesel respectively. Find
the maximum capacity of acontainer that can measurethediesd of thethreecontainers
exact number of times.

Find theleast number whichwhen divided by 6, 15 and 18 leaveremainder 5ineach
case.

Find thesmallest 4-digit number whichisdivisibleby 18, 24 and 32.
FindtheLCM of thefollowing numbers:
(@ 9and4 (b) 12and5 (c) 6and5 (d) 15and4

Observe acommon property inthe obtained LCMs. IsLCM the product of two
numbersin each case?

Find the LCM of the following numbersin which one number isthefactor of the
other.

(@ 5,20 (b) 6,18 (© 12,48 (d) 9,45
What do you observein theresults obtained?
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1

2.

What have we discussed?

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

We have discussed and discovered thefollowing :

(8 Afactor of anumberisan exact divisor of that number.

(b) Every number isafactor of itself. 1isafactor of every number.

(c) Every factor of anumber islessthan or equal to the given number.

(d) Every numberisamultipleof each of itsfactors.

(e) Every multipleof agiven number isgreater than or equal to that number.
(f) Every numberisamultipleof itself.

Wehavelearnt that —

(& Thenumber other than 1, with only factorsnamely 1 and the number itself, isa
prime number. Numbersthat have morethan two factorsare called composite
numbers. Number 1isneither primenor composite.

(b) Thenumber 2isthesmalest primenumber andiseven. Every primenumber other
than 2isodd.

() Twonumberswithonly 1 asacommon factor are called co-primenumbers.

(d) If anumber isdivisbleby another number thenitisdivisibleby each of thefactors
of that number.

(® A number divisbleby two co-primenumbersisdivisbleby ther product a so.
We havediscussed how we can find just by looking at anumber, whether itisdivisble

by small numbers 2,3,4,5,8,9 and 11. We have explored the rel ationship between
digitsof thenumbersandtheir divisibility by different numbers.

(&) Divighility by 2,5and 10 can beseen by just thelast digit.

(b) Divishility by 3and 9ischecked by finding thesumof al digits.

(c) Divighility by 4 and 8 ischecked by thelast 2 and 3 digitsrespectively.

(d) Divisibility of 11 ischecked by comparing the sum of digitsat odd and even
places.

We have discovered that if two numbers are divisible by a number then their

sum and differencearea so divisible by that number.

Wehavelearnt that —

(& TheHighest Common Factor (HCF) of two or more given numbersisthe highest

of their common factors.

(b) TheLowest CommonMultiple(LCM) of two or moregiven numbersisthelowest
of their common multiples.



Basic Geometrical

ldeas

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
magnil cent palaces, temples, lakes, dams
and cities, art and architecture propped up
these ideas. Even today geometrical ideas are
rel ected in all forms of art, measurements,
architecture, engineering, cloth designing
etc. You observe and use different objects like boxes, tables, books, the tifTh
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 The tip of a The sh;lrpened The pointed end of

distinguish them. For compass end of a pencil a needle
this they are denoted

by a single capital letter like A,B,C.

°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 &

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 As .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

A Fold a piece of paper and unfold it. Do you see
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
B segment. The ends held by hands are the end

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 (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.

A Fig 4.1

Try TheseQy .
1. Name the line segments in the figure 4.2.
Is A, the end point of each line segment?
A - C
Fig 4.2
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 A .

direction without any end (see figure). You A B !
now get a model 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 Q
points determine a line’.
The adjacent diagram (Fig 4.3) is that of a line

PQ written as PQ. Sometimes a line is denoted by
a letter like |, m. Fig 4.3
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4.5 Intersecting Lines

Look at the diagram (Fig 4.4). Two lines |, and
|, are shown. Both the lines pass through
point 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
intersecting lines (Fig 4.5) :

Try to find out some more models for a pair of intersecting lines.

Fig 4.4

T

& ."."J
: Al

L

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

Fig 4.5

Do This ==

Ry,

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?

Yes, AB and BC intersect at the

A B :
. 2 oint B.
: C Which line segments intersect at A?
: at C? at D?
H: G Do the lines AD and CD intersect?
E F Do the lines AD and BC intersect?

Fig 4.6
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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
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 |, || I, .
Can you identify parrallel lines in the following figures?

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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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
We denote it by AP. Fig 4.7
Think, discuss and write
If PQ is a ray, Try These
. . A
(a) What is its starting 1. Name the rays given in this
point? picture (Fig 4.8).
(b) Where does the point 2. Is Tastarting point of each
Q lie on the ray? of these rays? N B
. Fig 4.8
(c) Can we say that Q is
the starting point of
this ray? o
Here is a ray OA (Fig 4.9). It starts at O and passes
through the point A. It also passes through the point B. B
Can you also name it as OB ? Why?
OA and OB are same here. O 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) Four rays

Ry,

(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.

A B C D
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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 a rough figure and label suitably in each of the following cases:

(a) Point P lies on AB.

(b) XY and % intersect at M.

(¢) Line | contains E and F but not D.

(d) OP and @ meet at O.

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 QP.

(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.

fod 5

Q) (ii) (i) (iv)

g

(vi) (vii)
Fig 4.10
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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) 1is an

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

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

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 .C
from the road. You talk about ‘inside’
the 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 B
(i) boundary (‘on’) of the curve and Fig 4.12

(i11) exterior (‘outside’) of the curve.

In the figure 4.12, A is in the interior, C is in the exterior and B is
on the curve.

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

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

B VANE NN ED]>N

() (ii) (iii) (iv) ) (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? (i), (i), (iii), (iv) and (vi) are special because they are made
up entirely of line segments. Out of these (1), (ii), (iii) 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 <

Try to form a polygon with D

1. Five matchsticks.
2. Four matchsticks. E
3. Three matchsticks.
4. Two matchsticks.
In which case was it not possible? Why?

Sides, vertices and diagonals

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.

In the figure 4.15, AC, AD, BD, BE and CE are diagonals.

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

. Clasmfy the following curves as (i) Open or (ii) Closed.

Z@@AU

2. Draw rough diagrams to illustrate the following :
(a) Open curve (b) Closed curve.
3. Draw any polygon and shade its interior.
4. Consider the given figure and answer the questions :
(a) Isitacurve? (b) Isitclosed?
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 polygon with two sides.

4.10 Angles

R Q Angles are made when corners
M are formed.
A /‘P’ Here is a picture (Fig 4.16)

D 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 AP. These two rays have a

common end 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 initial 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.

B C
Fig 4.16
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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 Fig 4.17). 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 ZPOQ.

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 /P what do we mean?

Is naming an angle by vertex helpful here?
Why not?

By #ZP we may mean ZAPB or ZCPB or even
ZAPC! We need more information.

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

middle letter.

Do This ~<=

Take any angle, say ZABC.

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).

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 ZPQR. Thus, the angle also has three parts
associated with it.

EXERCISE 4.3
1. Name the angles in the given figure.
C
D
B
2. In the given diagram, name the point(s) A

(a) In the interior of ZDOE
(b) In the exterior of ZEOF
(c) On ZEOF

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

R gy g,

(b) Two points in common.
(c) Three points in common.
(d) Four points in common.
(e) One ray in common.
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4.11 Triangles

A triangle is a three-sided polygon.

In fact, it is the polygon with the least

number of sides. A
Look at the triangle in the diagram

(Fig 4.21). We write AABC instead of

writing “Triangle ABC”.

In AABC, how many sides and how B C

many angles are there? / Fig 4.21 \
The three sides of the triangle are '

AB, BC and CA . The three angles are

/BAC, /BCA and ZABC. The points Q

A, B and C are called the vertices of

the triangle. .p °R
Being a polygon, a triangle has an

exterior and an interior. In the figure

4.22, P is in the interior of the triangle, Fig 4.22
R is in the exterior and Q on the triangle.

EXERCISE 4.4

1. Draw arough sketch of a triangle ABC. Mark a point P in its interior and a point
Q in its exterior. Is the point A in its exterior or in its interior?

2. (a) Identify three triangles in the figure.

(b) Write the names of seven angles. A
(c) Write the names of six line segments. [\
(d) Which two triangles have /B as common? g = C

4.12 Quadrilaterals
A four sided polygon is a quadrilateral. It has

4 sides and 4 angles. As in the case of a c —
triangle, you can visualise its interior too.

Note the cyclic manner in which the
vertices are named. B

This quadrilateral ABCD (Fig 4.23) has
four sides AB, BC, CD and DA. It has four
angles ZA, /B, ZC and £D.

A
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P P
This is quadrilateral PQRS. Is this quadrilateral PQRS?

In any quadrilateral ABCD, AB and BC
are adjacent sides. Can you write other pairs
of adjacent sides?

AB and DC are opposite sides; Name the
other pair of opposite sides. D B

/A and ~C are said to be opposite angles;

similarly, /D and /B are opposite angles.

Naturally ZA and ZB are adjacent angles.

You can now list other pairs of adjacent A
angles.

C

=y

— . EXERCISE 45

1. Draw a rough sketch of a quadrilateral PQRS.
Draw its diagonals. Name them. Is the meeting
point of the diagonals in the interior or exterior of
the quadrilateral?

2. Draw a rough sketch of a quadrilateral KLMN.
State,

(a) two pairs of opposite sides,

(b) two pairs of opposite angles,
(c) two pairs of adjacent sides,
(d) two pairs of adjacent angles.
3. Investigate :
Use strips and fasteners to make a triangle and a quadrilateral.
Try to push inward at any one vertex of the triangle. Do the same to the
quadrilateral.
Is the triangle distorted? Is the quadrilateral distorted? Is the triangle rigid?
Why is it that structures like electric towers make use of triangular shapes and
not quadrilaterals?
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In our environment, you find many things that are round, a wheel, a bangle,
a coin etc. We use the round shape in many ways. It is easier to roll a heavy
steel tube than to drag it.

A circle is a simple closed curve which is not a polygon. It has some very
special properties.

Do This ~

¢ Place a bangle or any round shape; trace around to get a circular shape.

e If you want to make a circular garden, how will you proceed?
Take two sticks and a piece of

rope. Drive one stick into the ground.
This is the centre of the proposed
circle. Form two loops, one at each
end of the rope. Place one loop

around the stick at the centre. Put the
other around the other stick. Keep the sticks vertical to the ground. Keep
the rope taut all the time and trace the path. You get a circle.

Naturally every point on the circle is at equal distance from the centre.

Parts of a circle
Here is a circle with centre C (Fig 4.24)
A, P, B, M are points on the circle. You will see that
CA=CP=CB=CM. P
Each of the segments CA, CP, CB, CM is radius C
of the circle. The radius is a line segment that
connects the centre to a point on the circle. CP and M
CM are radii (plural of ‘radius’) such that C, P, M
are in a line. PM is known as diameter of the circle. Fig 4.24

Is a diameter double the size of a radius? Yes.

EB is a chord connecting two points on a circle. Q 0
Is PM also a chord?

An arc is a portion of circle.

If P and Q are two points you get the arc PQ. We
write it as PQ (Fig 4.25).

As in the case of any simple closed curve you

can think of the interior and exterior of a circle. A Fig 4.25
region in the interior of a circle enclosed by an arc
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on one side and a pair of radii on the other two A sector
sides is called a sector (Fig 4.26).

A region in the interior of a circle enclosed by
a chord and an arc is called a segment of the circle.

Take any circular object. Use a thread and
wrap it around the object once. The length of the
thread is the distance covered to travel around the
object once. What does this length denote?

The distance around a circle is its circumference.

Do This ~

e Take a circular sheet. Fold it into two halves. Crease
the fold and open up. Do you find that the circular

region is halved by the diameter?
A diameter of a circle divides it into two equal parts;
each part is a semi-circle. A semi-circle is half of a circle,
with the end points of diameter as part of the boundary.

A segment

Fig 4.26

— EXERCISE 4.6

S

1. From the figure, identify :

(a) the centre of circle (b) three radii

(¢) a diameter (d) a chord

(e) two points in the interior (f) a point in the exterior
(g) a sector (h) a segment

2. (a) Is every diameter of a circle also a chord?
(b) Is every chord of a circle also a diameter?
3. Draw any circle and mark

(a) its centre (b) aradius

(c) a diameter (d) a sector

(e) a segment (f) apoint in its interior
(g) a point in its exterior (h) an arc

Ry,

4. Say true or false :
(a) Two diameters of a circle will necessarily intersect.
(b) The centre of a circle is always in its interior.

What have we discussed?

1. A point determines a location. It is usually denoted by a capital letter.
2. A line segment corresponds to the shortest distance between two points. The
line segment joining points A and B is denoted by AB.
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A line is 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.

Avray is a portion of line starting at a point and going in one direction endlessly.

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. Asimple curve is one that does not cross itself.
9. Acurveissaid to be closed if its ends are joined; otherwise it is said to be open.

10.

11.

12.
13.

14.

A polygon is a simple closed curve made up of line segments. Here,
(i) The line segments are the sides of the polygon.
(if) Any two sides with a common end point are adjacent sides.
(iii) The meeting point of a pair of sides is called a vertex.
(iv) The end points of the same side are adjacent vertices.
(v) The join of any two non-adjacent vertices is a diagonal.
An angle is made up of two rays starting from a common starting/initial point.
Two rays OA and OB make ZAOB(or also called Z/BOA).
An angle leads to three divisions of a region:
On the angle, the interior of the angle and the exterior of the angle.
A triangle is a three-sided polygon.
A quadrilateral is a four-sided polygon. (It should be named cyclically).
In any quadrilateral ABCD, AB & DC and AD & BC are pairs of opposite

sides. ZA & /C and £ZB & /D are pairs of opposite angles. ZA is adjacent to
/B & £D; similar relations exist for other three angles.

A circle is the path of a point moving at the same distance from a fixed point.

The fixed point is the centre, the fixed distance is the radius and the distance
around the circle is the circumference.

A chord of a circle is a line segment joining any two points on the circle.
A diameter is a chord passing through the centre of the circle.

A sector is the region in the interior of a circle enclosed by an arc on one side
and a pair of radii on the other two sides.

A segment of a circle is a region in the interior of the circle enclosed by an arc
and a chord.

The diameter of a circle divides it into two semi-circles.
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Understanding
Elementary

Shapes

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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Thedifferenceinlengths between thesetwo may not be obvious. Thismakes
other ways of comparing necessary.

P
Inthisadjacent figure, AB and PQ havethe same
lengths. Thisis not quite obvious.
So, we need better methods of comparing line A © B
segments.
(i)  Comparison by Tracing 0

A B C——D

To compare AB and CD, we use atracing paper, trace CD and place the
traced segment on AB.

Can you decide now which one among AB and CD islonger?

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 al the instruments in your
Instrument box?Among other things, you havearuler and adivider.

I 12 B 14 15 16
LT T T T T T T T T TOT TT T

Ruler Divider
Note how theruler ismarked along one of itsedges.

It is divided into 15 parts. Each of these 15 partsis of ;mm_isoo-zl o
length 1cm. mmis0.2cmandsoon.

. . o . 2.3 cm will mean 2 cm
Each centimetre is divided into 10subparts. | 343 mm.

Each subpart of the division of acm is 1Imm.

How many millimetresmake
one centimetre? Since 1cm =
10 mm, how will wewrite2 cm?
T T A A i i . 3mm? What do we mean
by 7.7cm?
Placethe zero mark of theruler at A. Read themark against B. Thisgivesthe
length of AB. Supposethelengthis5.8 cm, wemay write,
Length AB = 5.8 cm or more simply asAB = 5.8 cm.
Thereisroom for errors even in this procedure. The thickness of the ruler
may cause difficulties in reading off the marks on it.

Y
11 12 13| 14 15]
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Think, discussand 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?

Correct eye Positioni ngerror

osition
ORI Wrengere - To get correct measure, the eye should be
e correctly positioned, just vertically above
the mark. Otherwise errors can happen due
to angular viewing.

Wrong eye

it
T

Object to be measured

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

A B

1 |2 13 14 15 16
LT T T T T T T T T T TN T T T TATTTTOTTT

Open thedivider. Placetheend point of one Try TheseQ
of itsarmsat A and the end point of the second
armat B. Taking carethat opening of thedivider

1. Takeany post card. Use
the above technique to

isnot disturbed, lift the divider and placeit on measure  its  two
theruler. Ensurethat oneend pointisat thezero adjacent sides,
mark of the ruler. Now read the mark against 2. Select any threeobjects
the other end point. having a flat top.
Measureall sidesof the
» EXERCISE 5.1 top using adivider and
AR aruler.

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

2. Why isit better to useadivider than aruler, while measuring the length of aline
segment?

3. Draw any line segment, say AB. Take any point C lying in between A and B.
Measure the lengths of AB, BCand AC. ISAB =AC + CB?
[Note: If A,B,Careany threepointsonalinesuchthat AC + CB =AB, thenwe
can be sure that C lies between A and B.]

gy,
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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?
A B C D

5. Verify, whether D is the mid point of AG. T
0 1 2 3 4

W -
o -

G
I
7

6. If B is the mid point of AC and C is the mid

point of BD , 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.

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.

Do This ~

Stand facing north.

Turn clockwise to east.

We say, you have turned through a right angle.

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

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

R

J E

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 haveturned 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 aright angle.

Theturnfrom north to south is by two right angles; it
iscalled astraight angle. (NSisastraight line!)

Stand facing south. S

Turn by astraight angle. N

Which direction do you face now?

You face north!

To turn from north to south, you took a straight angle e
turn, again to turn from south to north, you took another U
straight angle turn in the same direction. Thus, turning by
two straight angles you reach your original position.

\V

S
Think, discuss and write

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

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

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

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

From12to 6 From6to9 From 1to 10

1 1 3
E of arevolution. Z of arevolution Z of arevolution

or 2 right angles. or 1 right angle. or 3right angles.
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Try These O

What istheanglenamefor haf arevolution?

2. What is the angle name for one-fourth revolution?

3. Draw fiveother situations of one-fourth, half and three-fourth revolution on
aclock.

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

~ EXERCISE 5.2

e

S e

1. What fraction of aclockwiserevolution doesthe hour hand of aclock turn through,
when it goes from

(& 3t0o9 (b) 4to7 (c) 7to10
(d) 12to9 (e) 1to10 (f) 6t03
2. Where will the hand of a clock stop if it

1
(a) startsat 12 and makes > of arevolution, clockwise?

1
(b) starts at 2 and makes > of arevolution, clockwise?

1
(c) startsat 5 and makes 2 of arevolution, clockwise?

3
(d) startsat 5 and makes 2 of arevolution, clockwise?

3. Which direction will you faceif you start facing

1
(a) east and make  of arevolution clockwise?

2 4
1 | . S
(b) east and make 1 of arevolution clockwise? e
2 -s--u:‘:r_ . | I1_.,P|m_
3 \ i
(c) west and make 2 of arevolution anti-clockwise? \\“m )lg\

&
(d) south and make one full revolution?
(Should we specify clockwise or anti-clockwisefor thislast question?Why not?)
4. What part of arevolution 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?

5. Find the number of right anglesturned through by the hour hand of aclock when
it goes from

(@ 3to6 (b)2to8 (c) 5toll
(d) 10tol (e) 12to9 (f) 12to6
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6. How many right 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) south and turn to north?
7. Where will the hour hand of aclock 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 aright angle and
astraight angle. However, not all theangles
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 aright angle?
Are there angles greater than aright angle?
Have you seen a carpenter’s square? It looks like the letter
“L” of English alphabet. He usesit to check right angles.
Let us aso make asimilar ‘tester’ for aright angle. LWL

Do This ~<
. i
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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Suppose any shapewith cornersisgiven. You can useyour 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 movesfrom 12 to 5.

Isthe revolution of the hour hand more than
1right angle?

. 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?

. Draw thefollowing and check the anglewith your RA tester.
(& goingfrom12to2 (b) from6to7

(c) from4to8 (d) from2to5

. Takefive 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 aright angle is called an acute angle. These are

acute angles.

Roof top

Sea-saw Opening book
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Do you see that each one of them isless than one-fourth of arevolution?
Examine them with your RA tester.

e |If anangleislarger than aright angle, but less than a straight angle, it is
called an obtuse angle. These are obtuse angles.

it
T

House Book reading desk

Do you see that each one of them is greater than
one-fourth of arevolution but less than half arevolution?
Your RA tester may help to examine.
|dentify the obtuse angles in the previous examples too.

o Areflex angleislarger 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 &
1. Look around you and identify edges meeting at cornersto produce angles.
List ten such situations.
List ten situations where the angles made are acute.
List ten situations where the angles made are right angles.
Find five situations where obtuse angles are made.
List five other situations where reflex angles may be seen.

g s wnN

gy,

&—<—— EXERCISE 5.3
1. Match thefollowing:
(i) Straightangle (8 Lessthan one-fourth of arevolution
(i) Right angle (b) More than half arevolution
(iii) Acuteangle (c) Haf of arevolution
(iv) Obtuseangle (d) One-fourth of arevolution
1 1
(v) Reflex angle (e) Between 1 and 5 of arevolution

(f) One complete revolution
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2. Classfy eachoneof thefollowing anglesasright, Straight, acute, obtuseor reflex :

AR

(b) (©

N Y

5.5 Measuring Angles

Theimprovised ‘ Right-angletester’ we madeis hel pful to compare angleswith
aright angle. We were ableto 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 anglesis 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 isadegree. Wewrite 360° to say ‘ three hundred
Sixty degrees'.

Think, discuss and write

How many degrees are there in half arevolution? In one right angle? In one
straight angle?
How many right angles make 180°? 360°7?

Do This <

1. Cut out acircular shape using a bangle or
takeacircular sheet of about the samesize.

2. Foldittwiceto get ashapeasshown. Thisis
called aquadrant.

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

4. Fold the semicircle to reach
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the quadrant. Now fold the quadrant once
more as shown. The angleis half of 90°
I.e. 45°.

base line

5. Openit 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.

it
T

6. Thefold ontheother sidewould be 90° + 45° = 135°

7. Fold the paper again upto 45° (half of the
quadrant). Now make half of this. The first 135

fold to the left of the baseline now ishalf of 1573

2y

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

10
would be 1575 .

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
markingsstart from 0° ontheright side
and endswith 180° ontheleft side, and
vice-versa

Suppose you want to measure an angle ABC.

gy,

A

Given ZABC Measuring ZABC
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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 [ABC =40°, or simply JABC=40°.

EXERCISE 5.4

1. What is the measure of (i) a right angle? (ii) a straight angle?
2. Say True or False :

(a) The measure of an acute angle <90°.

(b) The measure of an obtuse angle <90°.

(c) The measure of areflex angle > 180°.

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

(e) If mOA =53°and mOB =35°, then mOA > mOB.
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.

N

(2) (b)

L

© (d)
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5. Whichanglehasalargemeasure?
First estimate and then measure.

Measure of Angle A =
Measure of Angle B =

6. From these two angles which has

A / B //
larger measure? Estimate and then
confirm by measuring them.
7. Fill in the blanks with acute, obtuse,
right or straight :

(8 An angle whose measure is less
than that of aright angleis .
(b) An angle whose measure is greater than that of aright angleis

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

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

(e) When the sum of the measures of two anglesisthat of astraight angleand 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).

AVARNAN
D KD

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

it
T
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10. Investigate
Inthegivenfigure, theangle measures 30°. Look

at the same figure through a magnifying glass. 30°
Does the angle becomes larger? Does the size
of the angle change?
11. Measure and classify each angle:
Angle Measure Type
c ZAOB
B ZAOC
ZBOC
. £DOC
© A ZDOA
D ~DOB

5.6 Perpendicular Lines

When two linesintersect and the angle between them isaright angle, then the
lines are said to be perpendicular. If aline AB is perpendicular to CD, we

write AB LCD.

Think, discuss and write

If AB_LCD, 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 aphabet T is one. Is there any other

alphabet which illustrates perpendicularity?
Consider the edges of apost card. Arethe edges
perpendicular?

Let AB be aline segment. Mark its mid point
A-

N

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

Does MN divide AB into two equal parts?
MN bisects AB (that is, divides AB into two
equal parts) and is also perpendicular to AB.

So we say MN is the per pendicular bisector of AB.
You will learn to construct it later.

vl
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- EXERCISE 55

B e

1. Whichof thefollowing aremodel sfor perpendicular lines:
(8 The adjacent edges of atable top.

(b) Thelinesof arailway track.

(c) Theline segmentsforming the letter ‘L’.

(d) Theletter V.

2. Let PQ betheperpendicular tothelinesegment XY . Let PQ and XY intersectin
thepoint A. What isthemeasureof ZPAY ?

3. Therearetwo set-squaresin 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. Thelinel is perpendicular to linem
(@ IsCE=EG?

(b) DoesPE bisect CG?
(c) Identify any two line segments for which PE is the perpendicular bisector.
(d) Arethesetrue?

() AC>FG
(i) CD=GH
(i) BC<EH.

5.7 Classification of Triangles

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

Do This <

Using aprotractor and aruler find the measures of the sides and angles of the
given triangles. Fill the measuresin the given table.
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(d)

(g (h)

The measure of the angles What can you say M easures of
of thetriangle about the angles? the sides
@ ...60°..., .... 60°.., .... 60°....., All angles are equal

(o) I (R angles.......,

(o) R (P angles.......,

(o) IR angles........,
(=) angles.......,

() T angles........,

(o) I angles........,

() I angles.......,

Observe the angles and the triangles as well as the measures of the sides

carefully. Is there anything special about them?
What do you find?

Trianglesin which all the angles are equal.
If al theanglesin atriangle are equal, then itssidesare also ..............

Triangles in which all the three sides are equal.
If al thesidesin atriangle are equal, then itsangles are............. :

Triangle which have two equal angles and two equal sides.
If two sides of atriangle areequdl, it has.............. equal angles.
and if two angles of atriangleareequdl, it has................. equal sides.

Trianglesin which no two sides are equal .

If none of the angles of atriangle are equal then none of the sdes are equdl.
If the three sides of a triangle are unequal then, the three angles are
aso............. .

101
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Take some more
trianglesand verify these.
For this we will again
have to measure all the

sides and angles of the

triangles.
Thetriangleshave been
divided into categories
and given special names.
Let usseewhat they are. /A\ J A
Naming triangles based @
on sides

Atriangle having al threeunequal sidesiscalled aScaleneTriangle[(c), (€)].
A triangle having two equal sidesiscalled an|sosceles Triangle[(b), (f)].
Atriangle having three equal sidesiscalled an Equilateral Triangle[(a), (d)].
Classify all the triangles whose sides you measured earlier, using these
definitions.

Naming triangles based on angles

If each angleislessthan 90°, then thetriangleiscalled anacuteangled triangle.

If any one angleis aright angle then the triangle is called aright angled
triangle.

If any one angle is greater than 90°, then the triangle is called an obtuse
angled triangle.

A D
& A |
B C E F H4

Acute Angled Right Angled Obtuse Angled
Triangle Triangle Triangle

Namethetriangleswhose angleswere measured earlier according to these
three categories. How many wereright angled triangles?

Do This <<

Try to draw rough sketches of

() ascaleneacuteangledtriangle.
(b) an obtuse angled isosceles triangle.




UNDERSTANDING ELEMENTARY SHAPES

(c) aright angledisoscelestriangle.
(d) ascaleneright angledtriangle.

Doyouthink it is possibleto sketch

(@) anobtuseangled equilateral triangle ?
(b) aright angled equilateral triangle ?
(c) atrianglewithtworight angles?
Think, discussand write your conclusions.

e

=~ EXERCISE 5.6

e

1. Namethetypesof followingtriangles:

(@ Trianglewithlengthsof sides7 cm, 8cmand 9cm.

(b) AABCwithAB=8.7cm,AC=7cmand BC=6cm.

(c) APQRsuchthat PQ=QR=PR=5cm.

(d) ADEF with mzD =90°

(&) AXYZ with m£Y =90° and XY =YZ.

(f) ALMNwith mzL =30°, m£M =70° and m£N = 80°.
2. Match thefollowing :

Measuresof Triangle Type of Triangle

(i) 3sidesof equal length (@) Scalene

(if) 2 sides of equal length (b) Isoscelesright angled
(iii) All sides are of different length (c) Obtuseangled

(iv) 3acuteangles (d) Right angled

(v) 1rightangle (e) Equilateral

(vi) 1obtuseangle (f) Acuteangled

(vii) 1 right angle with two sides of equal length  (g) Isosceles

3. Name each of thefollowing trianglesin two different ways: (you may judge the
nature of the angle by observation)

<>
& o Q8 o
B <) ) Y
E 3 s
5 cm 7 cm
(a) ()
5 /
= 2 Lem
fop
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4. Try to construct triangles using
match sticks. Some are shown here.
Can you make atriangle with ; / \ /
(a) 3 matchsticks?
(b) 4 matchsticks? / /\ /

(c) 5 matchsticks?

(d) 6 matchsticks?

(Remember you have to use al the \_ /7
available matchsticks in each case) / \/ \
Namethetypeof trianglein each case.

If you cannot make atriangle, think of reasonsfor it.

it
T

5.8 Quadrilaterals

A quadrilateral, if you remember, is a polygon which has four sides.
Do This ~<

1. Placeapair of unequal sticks such that they 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 isaquadrilateral, like the one you see here.

Thesidesof thequadrilateral are AB, BC, _ , .
There are 4 angles for this quadrilateral .

They aregivenby ~.BAD, ZADC, #DCB and . C
BD isone diagonal. What is the other?

Measure the length of the sides and the diagonals.
Measure al the angles also.

A B
2. Using four unequal sticks, as you did in the above
activity, seeif you can form a quadrilateral such that

(a) all the four angles are acute.

gy,

(b) one of the anglesis obtuse.

(c) one of the anglesisright 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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Do This ~

You have two set-squares in your instrument box. One is 30° — 60° — 90°
set-sgquare, the other is 45°— 45°— 90° set square.
You and your friend can jointly do this.
(a) Both of youwill haveapair of 30°—60°—90° set-squares. Placethem as
shown in the figure.

Can you name the quadrilateral described?
What is the measure of each of its angles?
This quadrilateral isarectangle.

One more obvious property of the rectangle you
can see isthat opposite sides are of equal length.
What other properties can you find?

(b) If youuseapair of 45°— 45°-90° set-squares, you
get another quadrilateral thistime.

Itisasquare.

Areyou able to see that al 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
sguare.

(c) If you placethepair of 30° — 60° — 90° set-squares
inadifferent position, you get aparallelogram. |-
Do you noticethat the opposite sidesareparallel? |-

Are the opposite sides equal ?
Arethe diagonals equal ?

12 3 4 5 6 7 8 9 10 11 12 13

(d) If you use four 30° —60° — 90° set-squaresyou . et
get arhombus.
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(e) If youuse severa set-squaresyou
can build a shape like the one -
given here.
Hereisaquadrilateral inwhicha bttt
pair of two opposite sidesisparallel.

Itisatrapezium.

g_g Hereisan outline-summary of your possible findings. Completeit.
—E Quadrilateral | Opposite sides | All sides|Opposite Angles Diagonals
Parallel |Equal | Equa Equal Equal Perpen-
dicular
Parallelogram| Yes Yes No Yes No No
Rectangle No
Square Yes
Rhombus Yes
Trapezium No
=~ EXERCISE 5.7

b e

e O

1. SayTrueor Fase:

(8 Eachangleof arectangleisaright angle.

(b) The opposite sides of arectangle are equal in length.

(c) Thediagonalsof asguare are perpendicular to one another.
(d) All the sides of arhombus are of equal length.

(e) All the sides of aparallelogram are of equal length.

(f) Theopposite sides of atrapezium are parallel.

2. Givereasonsfor the following :

(8 A sguare can bethought of as a special rectangle.

(b) A rectangle can be thought of as a special parallelogram.
(c) A sguare can be thought of as a special rhombus.

(d) Squares, rectangles, parallelograms are all quadrilaterals.
(e) Squareisalso aparallelogram.

3. Afigureissaidtoberegular if itssides are equal in length and angles are equal
in measure. Can you identify the regular quadrilateral ?

gy,

5.9 Polygons

So far you studied polygons of 3 or 4 sides (known as triangles and
quardrilateralsrespectively). We now try to extend theideaof polygontofigures
with more number of sides. Wemay classify polygonsaccording to the number
of their sides.
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Number of sides Name [lustration
3 Triangle A
4 Quadrilateral <>
5 Pentagon @
6 Hexagon D
8 Octagon Q

You can find many of these shapesin everyday life. Windows, doors, walls,
amirahs, 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 A bee knows the usefulness of
in constructions. a hexagonal shape in
building its house .

L ook around and seewhereyou can find al these shapes.
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‘. . . EXERCISE 5.8

1. Examinewhether thefollowing arepolygons. If any oneamong themisnot, say

why?

o OOoOA

(a)
Name each polygon.

@wvo

M ake two more examples of each of these.

3. Draw arough sketch of aregular hexagon. Connecting any three of itsvertices, draw
atriangle. Identify thetypeof thetriangleyou havedrawn.

4. Draw arough sketch of aregular octagon. (Use squared paper if you wish). Draw a
rectangle by joining exactly four of theverticesof the octagon.

5. Adiagona isalinesegment that joinsany two verticesof thepolygonandisnot aside
of the polygon. Draw arough sketch of apentagon and draw itsdiagonals.

it
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5.10 Three Dimensional Shapes
Hereareafew shapesyou seeinyour day-to-day life. Each shapeisasolid. Itis

not & flat’ shape.

gy,

Theball is Theice-creamisin Thiscanisa
asphere. the form of acone. cylinder.
= N

Thebox is The playing die Thisisthe shape

acuboid. isacube. of apyramid.
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Name any five thingswhich resemble asphere.
Name any five thingswhich resemble acone.

Faces, edges and vertices

In case of many three dimensional shapeswe can distinctly identify their faces,
edges and vertices. What do we mean by these terms: Face, Edge and Vertex?
(Note‘Vertices istheplural form of ‘vertex’).

Consider acube, for example.

Each side of the cubeisaflat surface called aflat face (or simply aface). Two

facesmeet at aline segment called an edge. Three edges meet at apoint called
avertex.

face

l«— edge

<«— vertex

Hereisadiagram of aprism.

Have you seen it in the laboratory? One of its
facesis atriangle. So it is called a triangular
prism.

The triangular face is also known as its base.
A prism hastwo identical bases; the other faces
are rectangles.

If the prism has arectangular base, it is arectangular prism. Can you recall
another name for arectangular prism?

A pyramid is a shape with a single base; the other faces are
triangles.

Hereisasguare pyramid. Itsbaseisasguare. Can youimagine
atriangular pyramid? Attempt a rough sketch of it.

JIN

The cylinder, the cone and the sphere have no straight edges. What is the
base of a cone? Isit a circle? The cylinder has two bases. What shapes are
they? Of course, a sphere has no flat faces! Think about it.
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Do This ~

1. A cuboid looks like arectangular box.

It has 6 faces. Each face has 4 edges.

Each face has 4 corners (called vertices).

it
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2. A cubeisacuboid whose edges are al of equal length.

It has faces.

Each face has edges.

Each face has vertices.

3. A triangular pyramid has a triangle as its base. It is also known as a
tetrahedron.

Faces

Edges

Corners

4. A square pyramid has a square as its base.

Faces

Edges

Corners

gy,

5. A triangular prism looks like the shape of a Kaleidoscope. It hastriangles
asits bases.

Faces

Edges

Corners :
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- EXERCISE 59

N

1. Match thefollowing:

(a) Cone 0] V

(b) Sphere (i)
(c) Cylinder
(d) Cuboid

(e) Pyramid

Give two new examples of each shape.

2. What shapeis
(& Your instrument box? (b) A brick?
(c) A match box? (d) A road-roller?

(e) A sweet laddu?

What have we discussed?

1. The distance between the end points of aline segment isits 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 of the hand is 1 revolution.

A right angleis % revolution and a straight angle is %2 arevolution .

We use a protractor to measure the size of an angle in degrees.

The measure of aright angle is 90° and hence that of a straight angle is 180°.
Anangleisacuteif itsmeasureis smaller than that of aright angle and isobtuse

if itsmeasureis greater than that of aright angle and less than a straight angle. 111
A reflex angleis larger than a straight angle.
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4. Twointersecting linesare perpendicular if the angle betweenthemis90°.

5. The perpendicular bisector of a line segment is a perpendicular to the line
segment that dividesit into two equal parts.

6. Triangles can be classified as follows based on their angles:

Nature of anglesin the triangle Name
- Each angleis acute Acute angled triangle
5—% Oneangleisaright angle Right angled triangle
= One angleis obtuse Obtuse angled triangle

7. Triangles can be classified as follows based on the lengths of their sides:

Nature of sidesin thetriangle Name

All the three sides are of unequal length Scalenetriangle
Any two of the sides are of equal length Isoscelestriangle
All the three sides are of equal length Equilateral triangle

8. Polygons are named based on their sides.

=

% Number of sides Name of the Polygon

= 3 Triangle

= 4 Quadrilateral

E 5 Pentagon

% 6 Hexagon

% 8 Octagon

% 9. Quadrilaterals are further classified with reference to their properties.
% Properties Name of the Quadrilateral
£ One pair of parallel sides Trapezium

% Two pairs of parallel sides Parallelogram

é Parallelogram with 4 right angles Rectangle

E Parallelogram with 4 sides of equal length Rhombus

= A rhombus with 4 right angles Square

10. We see around us many three dimensional shapes. Cubes, cuboids, spheres,
cylinders, cones, prisms and pyramids are some of them.
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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 T 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 X 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.

0,12 /345678910 1112|1314

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. Ifit is blue, the token is moved backward as per the number
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shown when this dieisthrown. 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
getsthered die and getsfour on the die after throwing it. She, thus, movesthe
token to mark four on the strip. Salmaalso happensto take out thered dieand
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 ™

012345678910?

Whereas Salma placed her token at zero position. But Ruchika objected
saying she should be behind zero. Salma agreed. But there is 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.

ﬁ654321|012345678@

Now, Salmasuggested that sheisone mark behind zero, so it can be marked
as blue one. If the token is at blue one, then the position behind blue oneis
blue two. Similarly, blue three isbehind blue two. In thisway they decided to
move backward. Another day while playing they could not find blue paper, so
Ruchikasaid, let us use asign on the other side aswe are moving in opposite
direction. So you see we need to use asign going for numbers less than zero.
Thesignthat isused isthe placement of aminus sign attached to the number.
Thisindicates that numbers with a negative sign are less than zero. These are
called negative numbers.

Do This ~

(Who iswhere?)

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 theright of zero it can berepresented as+5 and if David moves 5 stepsto
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the left of zero it can be represented as — 5. Now represent the following
positions with + or —sign :

(a) 8 stepsto the left of zero. (b) 7 steps to the right of zero.

(c) 11 stepsto theright of zero.  (d) 6 stepsto the left of zero.

Do This ~

(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 is negative.

If a movement of only 1 is made to the left, we get the predecessor of a
number.

[ s[]s[S[<[B]2[afo] 1 [2] s [4] s [6] 7 [8] ]

Now write the preceding number of thefollowing :

Number Pr edecessor
10

oS W U1

6.1.1 Tag mewith asign

We have seen that some numberscarry aminussign. For example, if wewant to
show Ronald’s due amount to the shopkeeper wewould writeit 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
areoppositesituationsand if profitisrepresented by ‘+' sign, -
loss can be represented by ‘— sign.

Some of the situations where we may use these signs are :

- Nameof items | Profit L oss Representation
= with proper sign
—E Mustard oil Y150 | | e
" Rice T250 | s
Black pepper 225 || e,
- | Whest T200 |
Groundnut oil T330 |

The height of aplace above sealevel isdenoted by apositive number. Height
becomes lesser and lesser as we go lower and lower. Thus, below the surface
of the sealevel we can denote the height by a negative number.

Try These Q)

Write the following numbers with
appropriatesigns :

(& 100 m below sealevel.

(b) 25°C above 0°C temperature.
(c) 15°C below 0°C temperature.
(d) any five numbers lessthan 0.

If earnings are represented by ‘+ sign,
then the spendings may be shown by a
‘~" gign. Similarly, temperature above
0°Cisdenoteda‘+ signand temperature
below 0°C isdenoted by ‘— sign.

For example, the temperature of a place
10° below 0°C iswritten as—10°C.

O T T T e T T e T T T T T T T T T I

6.2 Integers

The first numbersto be discovered were natural numbersi.e. 1, 2, 3, 4,... If
weinclude zero to the collection of natural numbers, we get anew 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
numberstoo. If we put the whole numbers and the negative numberstogether,
the new collection of numberswill look likeO, 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 integersand - 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.

5 Natural numbers Q
Whole numbers > Negative numbers

Zero

Integers

Then the collection of integers can be understood by the following diagram
inwhich all the earlier collections are included :

Integers Q

6.2.1 Representation of integerson a number line

Negative Integers ‘ Positive Integers

1T 1r1t1 1T 1T T ©T 17T 1T 1T T"7TT71"1I
8 -7-6-5-4-3-2-10 12 3 4 5 6 7

Draw alineand mark some pointsat equal distanceonit asshowninthefigure.
Mark a point as zero on it. Points to the right of zero are positive integers and
aremarked + 1, + 2, + 3, etc. or smply 1, 2, 3 etc. Pointsto the left of zero are
negative integersand are marked — 1, — 2, — 3 etc.

In order to mark —6 on thisline, we move 6 pointsto the left of zero. (Fig 6.1)

< O\ ]
- [ [ IR 1 1 | 1 1 [
-8 —7(:9)—5 -4 -3-2-10 12 3 4 5 6 7 8
Fig6.1

»
>

In order to mark + 2 on the number line, we move 2 pointsto theright of zero.
(Fig6.2)

Fig 6.2 117
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6.2.2 Ordering of integers Try These &3
Raman and Imranliveinavillagewherethereisastep Mark -3, 7, -4,
well. There are in all 25 steps down to the bottom of —8 —1 and — 3 on
the 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,... abovethat 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 someway to distinguish

between numbers which are above zero and below zero.

&) ThenRamanrecalled that thenumberswhich werebelow
zero had minussignin 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 isnow 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 seethat —4 < - 3.

gy,

Keeping in mind the above example, fill in the boxesusing > and < signs.

- o[ ] -1 -100[ ] -101
= -50 [ ] -70 50 ] 51
-53 [ ] -5 -7[ ] 1
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L et usonce again observe theintegerswhich are represented on the number
line.

< | »
< >

T 11Tt 1 1 1T 17 17T 17T 1T 1T T T"]I
8 -7-6-5-4-3-2-1012 3 45 6 7
Fig 6.3

Weknow that 7 > 4 and from the number line shown above, we observethat
7istotheright of 4 (Fig 6.3).

Similarly, 4 > 0 and 4 is to the right of 0. Now, since O is to the right of
-350,0>-3.Again, —3istotheright 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 | eft.

Therefore, —3<-2,-2<-1,-1<0,0<1,1<2,2<3soo0n.

Hence, the collection of integers can be written as..., -5, 4, -3, -2, — 1,
0,1234,5..
Try These Q)

Compare the following pairs of numbers using > or <.

o[ ]-8& -1[ ]-15

5[ ]-5 1n[ |15

o[ ] & -20[ ]2

From the above exercise, Rohini arrived at the following conclusions :
() Every positiveinteger islarger than every negative integer.

(b) Zeroislessthan every positive integer.

(c) Zeroislarger than every negative integer.

(d) Zeroisneither anegative integer nor a positive integer.

(e) Farther anumber from zero on the right, larger isitsvalue.

(f) Farther anumber from zero on the left, smaller isits 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
—3isthelargest and — 7 is the smallest.

[f, 1 am not at zero what happenswhen | move?
Let us consider the earlier game being played by Salma and Ruchika. 119
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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

ﬁ—8—7—6—54—3—2—1012345678ﬁ

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.

O [sll-s[sl«l=sl2 o] 1 [2] s [4]s [e] 7 [8] ]

Three  Two One
>

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 of the following :
(a) Increasein weight (b) 30 km north (c) 80meast A
(d) Loss of X700 (e) 100 m above sea level

2. Represent the following numbers as integers with appropriate signs.
(a) Anaeroplane is flying at a height two thousand metre above the ground. E
(b) A submarine is moving at a depth, eight hundred metre below the sea

level. A

(c) A depositof rupees two hundred. +o

(d) Withdrawal of rupees seven hundred. al
3. Represent the following numbers on a number line :

(@ +5 (b) — 10 (c)+38 1

d -1 (e) —6 G+

4. Adjacent figure is a vertical number line, representing integers. Observeitand
locate the following points :

(a) Ifpoint D is+ 8, then which point is — 8? ET
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(b) Ispoint Ganegativeinteger or apositiveinteger?

(c) Writeintegersfor pointsB and E.

(d) Which point marked onthisnumber line hastheleast value?
(e) Arrangeal thepointsindecreasing order of vaue.

. Followingisthelist of temperaturesof five placesin Indiaonaparticular day of the
year.

Place Temperature

Sachin 10°Cbelow 0°C ...
Shimla 2°Chelow 0°C .,
Ahmedabad 30°Cabove0°C ...
Ddhi 20°Cabove0°C ..o
Srinagar 5°Cbelow 0°C .,

(& Writethetemperaturesof these placesintheform of integersin the blank column.
(b) Followingisthenumber linerepresenting thetemperaturein degree Celsius.
Plot thenameof thecity against itstemperature.

-25 20 -15 -10 -5 0 5 10 15 20 25 30 35 40

(c) Whichisthecoolest place?
(d) Writethe namesof the placeswheretemperaturesare above 10°C.

. In each of the following pairs, which number isto the right of the other on the
number line?

@ 29 (b) —-3,-8 (© 0,-1

(d) —11, 10 (e -6,6 ® 1,-100

. Writedl theintegersbetweenthe given pairs (writethemintheincreasing order.)
(@ Oand-7 (b) —4and4

(c) -8and—15 (d) —30and-23

. () Writefour negativeintegersgreater than—20.

(b) Writefour integerslessthan—10.

. For thefollowing statements, write True (T) or False (F). If the statement isfal se,
correct the statement.

(& —8istotheright of — 10 onanumber line.
(b) —100istotheright of —50 on anumber line.
() Smdlestnegativeintegeris—1.

(d) —26isgreater than—25.
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10. Draw anumber lineand answer thefollowing :
(& Which number will wereach if wemove4 numbersto theright of —2.
(b) Which number will wereach if we move5 numberstotheleft of 1.
(c) If we are at — 8 on the number line, in which direction should we move to
reach—137?
(d) If we are a — 6 on the number line, in which direction should we move to
reach—1?

it
T

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

123456 738

Ground floor

T T 1T T 1T 1T 1Y

—8-7-6-5-4-3-2-1

Godown

gy,

Do thefollowing and write down the answer asinteger :

(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.

(g9) Go 7 steps up from the ground floor and then 10 steps down from there.

Ameenawrotethem asfollows:

(@ +6 (b) -4 (c) (+5)+(+3)=+8 (d) (-6)+(2)=-4

(&) (=5 +(+12)=+7 f) -8 +(+5)=-3 (g) (+7) +(-10) =17
She has made some mistakes. Can you check her answersand correct those

that arewrong?

Try These Q)
Draw afigure on the ground in the form of a horizontal number line as shown
below. Frame questions as given in the said example and ask your friends.
-10-9 -8-7-6-5-4-3-2-1 123456 7 8 910
:IIIIIIIIII%IIIIIIIIII
0

@AGame

Take anumber strip marked with integersfrom + 25 to — 25.

ﬁ—7—6—54—3—2—10 1l2137al5]6 7ﬁ

Taketwo dice, one marked 1 to 6 and the other marked with three*+’ signs
and three ‘— signs.

Players will keep
different coloured buttons
(or plastic counters) at the
zero position on the
number strip. In each
throw, the player hasto see
what she has obtained on the two dice. If thefirst die shows 3 and the second
die shows—sign, shehas—3. If thefirst die shows5 and the second die shows
‘+' sign, then, shehas +5.

Whenever aplayer getsthe + sign, she hasto moveintheforward direction
(towards + 25) and if she gets ‘— sign then she has to move in the backward
direction (towards— 25).

123
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Each player will throw
both dice simultaneously.
A player whose counter
touches—25isout of thegame
and the one whose counter
touches + 25 first, winsthe 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.

Kamlagot + 3, + 2, + 6 in three successive attempts. She kept her counter
at the mark +11.

Reshmagot —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-lorat+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 zeroi.e. [1 + (- 1) = 0]
Inthefollowing table, integers are shown with the help of coloured buttons.

L wo
|
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1

Coloured Button Integers
:
L XX -3
® 0

L et us perform additions with the help of the coloured buttons.
Observethefollowing table and compl eteit.

G@O+@@=O@O®E) | (+3+(+2=+5
PO - 2 +(-D=-3
IR IR I I I IS I [ —
PO ®®= s |




Try These &4

Find the answers of the
following additions:

@ (-11)+(-12)
(b) (+10)+(+4

€ (=32 +(-29
(d) (+23)+(+40)

@ (=4 +(+3)

=D+ 3+ (+3)

=(-1D)+0=-1
(b) (+4) +(=3)

=(+ D+ (+3+(-3)

=(+1)+0=+1

INTEGERS

You add when you havetwo positiveintegers
like(+3) + (+2) =+5[= 3+ 2]. You also add when
you have two negative integers, but the answer
will take a minus (-) sign like (-2) + (-1) =
—(2+1) =-3.

Now add one positiveinteger with one negative
integer with the help of these buttons. Remove
buttons in pairs i.e. a white button with a black
button[since (+ 1) + (— 1) = 0]. Check theremaining
buttons.

B ) B
o o o
"'o “.o ‘..o
2% e 2%
o
o

o
o 09
VO ®
0,
S
a
. X

L)
o

You can see that theanswer of 4 —3island -4+ 3is—1.

So, when you haveonepositiveand one [Try These ()
negativeinteger, you must subtract, but  Find the solution of the following:

answer will takethe sign
integer (Ignoring the

of thebigger (a) (-7)+(+8)
signs of the (b) (-9)+ (+13)

numbers decide which is bigger). (c) (+7)+(-10)

Some more examples will

help : d (+12+(=7)

©E9)+(=8=(+5+(=5+(=3) =0+(-3)

=(=3)

A +H=(++(+4+ (4= (+2+0

=+2

6.3.1 Addition of integerson 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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(i) Letusadd 3 and5onnumber line.

“T T T T T T T T T T T T T AN T
9 8-7-6-5-4-3-2-10123 45 6 79
Fig 6.4

Onthenumber line, wefirst move 3 stepstotheright from O reaching 3, thenwe
move 5 stepsto theright of 3 and reach 8. Thus, weget 3+ 5=8(Fig 6.4)
(ii) Let usadd— 3 and —5 on the number line.

7N T T T T T T T T T T T T T T T1
(—9—7—6—5—47;‘—2—1912345678

.............. @ @

Fig 6.5

Onthe number line, wefirst move 3 stepsto theleft of O reaching—3, then

we move 5 steps to the left of — 3 and reach — 8. (Fig 6.5)

Thus, (-3) + (—5) =-8.

We observethat when we add two positiveintegers, their sumisa positive

integer. When we add two negativeintegers, their sumisanegativeinteger.
(i) Suppose we wish to find the sum of (+ 5) and (- 3) on the number line.

First we move to the right of O by 5 steps reaching 5. Then we move

3 stepsto the left of 5 reaching 2. (Fig 6.6)

it
T

»
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1T T T T T T T AT T T T T
—8—7—6—5—473—2—101@345 6 7 8

Fig 6.6

Thus, (+5) +(—-3)=2

(iv) Similarly, let usfind the sum of (—5) and (+ 3) on the number line.
First we move 5 steps to the left of O 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)

gy,
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Try These &4

1. Find the solution of the following

When a positive integer is
added to an integer, the resulting

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)

© 7N+ (+9)

(d) (+10) + (-5

Make five such questions and solve

integer becomes greater than the
given integer. When a negative
integer is added to an integer, the
resulting integer becomeslessthan
thegiveninteger.

Let usadd 3 and — 3. We first
move from 0 to + 3 and then from
+ 3, we move 3 points to the left.
Where do wereach ultimately?

From the Figure 6.8,
3+ (—3)=0.Similarly, if weadd 2
and—2, we obtain the sum as zero.

them.
< L®A
- 11T T 17T 1T 1T T 1 T 1 o
-7-6-5-4-3-2-10 12 3 45 6
Fig6.8

Numbers such as 3 and — 3, 2 and — 2, when added to each other give the sum
zero. They are called additive inver se of each other.
What isthe additiveinverse of 6? What isthe additiveinverse of —7?

Example 3 : Using the number line, writetheinteger whichis
(a) 4 morethan -1
(b) 5lessthan 3

Solution : (&) 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:

-5 4 3 2 -1 0 1 2 4 5
Fig 6.9

Therefore, 4 morethan-1is 3 (Fig 6.9).
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(b) We want to know an integer whichis 5lessthan 3; so we start from 3 and
move to the left by 5 steps and obtain —2 as shown below :

T T T 1 1 T [ T T 1>
-6 -5 —4 -3 -1 0 1 2 3 4 5
Fig 6.10

Therefore, 5 lessthan 3is—2. (Fig 6.10)

Example4 : Findthesumof (—=9) + (+4) + (—6) + (+ 3)
Solution : We can rearrange the numbers so that the positive integers and the
negative integers are grouped together. We have

9+ (A +(-6)+ (+3)=(-9+ (-6 + (+ A+ (+3) =(-15)+ (+7) =8
Example5: 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 whichis:
(@ 3morethan5
(b) 5 morethan -5
(c) 6lessthan2
(d) 3lessthan-2

2. Usenumber line and add the following integers :
(@ 9+(-6)
(b) 5+(-11)
© D+E7)
(d) (-5)+10
© D+E=2+ (=3
() 2+8+(-4)

3. Add without using number line:
@ 1+(-7) (b) (-13) +(+18)
(©) (-10) + (+19) (d) (—250) + (+ 150)
(e) (—380) + (-270) (f) (-=217) +(-100)
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4. Findthesumof:

(@ 137and-354 (b) —52and 52
() —312,39and 192 (d) —50,-200and 300
5. Findthesum:

@ -7+(9 +4+16
(b) (37) +(—=2) + (- 65) + (- 8)

6.4 Subtraction of I nteger swith thehelp of aNumber 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)

5 .

S50 153456 780

Fig 6.11

We al so saw that to add 6 and (—2) on anumber 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)

—2,

75543040123 4567838
Fig6.12

Thus, we find that, to add a positive integer we move towards the right on
anumber line and for adding a negative integer we move towards | eft.

We have al so seen that while using a number line for whole numbers, for
subtracting 2 from 6, we would move towards left. (Fig 6.13)

------

Fig 6.13

.e6-2=4

What would we do for 6 — (—2)? Would we move towards the |eft 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 haveto movetowardstheright. (Fig 6.14)

- b ‘A >
t-—TT T T T T T T T T T T

6-5-4-3-2-10123456789
Fig6.14

i.e.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) is2.
Thus, it appears that adding the additive inverse of -2 to 6 is the same as
subtracting (—2) from 6.

Wewrite6—(-2) =6 + 2.

L et usnow find the value of -5 — (—4) using anumber line. We can say that
thisisthe same as-5 + (4), asthe additive inverse of 4 is4.

We move 4 steps to the right on the number line starting from 5.
(Fig 6.15)

it
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: 4
( 17111 nrrnr 7P 101017017 17T 11
8 76543210123 456 7 839
Fig6.15

Wereach at —1.
i.e.-5+4=-1.Thus, -5—-(—4) =-1

Example 7 : Find the value of — 8 — (—10) using number line

Solution : —8—(—10) isequal to—8 + 10 as additive inverse of —10is 10.
On the number line, from — 8 we will move 10 stepstowardsright. (Fig 6.16)

< —r— 1T T 11>
-10-9 -8 -7-6-5-4-3-2-10 1 2 3 4 5 6 7 8

Fig 6.16

Wereach at 2. Thus, 8- (-10) =2
Hence, to subtract an integer from another integer it isenough toadd the
additiveinver se of theinteger that isbeing subtracted, to the other integer.

Example 8 : Subtract (—4) from (- 10)

Solution : (=10) — (- 4) = (- 10) + (additive inverse of —4)
=_10+4=-6

gy,



Example 9 : Subtract (+ 3) from (- 3)

Solution : (= 3) —(+ 3) = (- 3) + (additive inverse of + 3)

=(-3+(-3=-6

- EXERCISE 6.3

. Find

@ 35-(20) (b) 72—(90)
(© (-15-(-18) (d) (-20)-(13)
(6 23-(-12 ) (32 -(-40)
. Fill inthe blanks with >, < or = sign.

@ -3)+(-6) (-3)-(-6)

(b) (-21)-(-10) __ (-3D)+(-11)

() 45-(-11) 57+ (-4)

@ (-25)-(-4)__ (-42)-(-25)

. Fill in the blanks.

@ 8+___ =0

(b) 13+ =0

(¢ 12+(-12)=__

d H+__=-12

(e _ -15=-10

. Find

@ (-7)-8-(-25

(b) (-13)+32-8-1

© 71+(=8+(-9

(d) 50-(-40)-(-2)

What have we discussed?

INTEGERS

. We have seen that there are times when we need to use numbers with anegative
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 bein temperature scale,
water level inlake or river, level of oil intank etc. They are also used to denote

debit account or outstanding dues.

HRCH




MATHEMATICS

2. Thecollection of numbers...,—4,—-3,-2,—1,0, 1, 2, 3,4, ...iscaled integers.
So,—1,-2,-3,—4, ... called negative numbers are negativeintegersand 1, 2, 3, 4,
... called positive numbersarethe positiveintegers.

3. Wehavea so seen how one more than given number givesasuccessor and oneless
than given number gives predecessor.

4. Weobservethat

(@ When we have the same sign, add and put the same sign.

(i) When two positive integers are added, we get a positive integer
[eg.(+3)+(+2)=+5].

(if) When two negative integers are added, we get a negative integer
[eg.(2) +(-1)=-3].

(b) When one positive and one negative integers are added we subtract them as
whole numbers by considering the numberswithout their sign and then put the
sign of the bigger number with the subtraction obtained. Thebigger integer is
decided by ignoringthesigns of theintegers[e.g. (+4) + (-3) =+ 1and (-4) +
(+3)=-1].

() Thesubtraction of aninteger isthe sameasthe addition of itsadditiveinverse.

5. We have shown how addition and subtraction of integers can also be shown ona
number line.

it
T
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11.

NS,

L A0 W=

(@)
(b)
(©
(d)
(©)
(@)
(b)

(©
(d)

(@)
(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
2,28,800 votes
52,965
330,592

18 shirts, 1 m 30 cm

22 km 500 m

(a) 1,700

(c) 16,000
(d) 7,000
(a) 1,20,000

11,000 ; 11,001 ; 11,002

(a) 24,40,702
(a) 93

(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

(b) 500

ANSWERS

EXERCISE 1.1

2.(a) 73,75307
(b) 9,05,00,041
() 7.52,21,302
(d) 58,423,202
(e) 23,30,010

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
4. %6,86,659; second week, 3 1,14,877
6. 87,575 screws
8. 65,124
10. 177 boxes
12. 180 glasses.

EXERCISE 1.3
2. (a) 5,000:5090 (b) 61,100;61,130
(c) 7,800 ;7,840
(d) 4,40,900 ; 4,40,980

(b) 1,75,00,000 (c) 7,80,000 (d) 3,00,000

EXERCISE 2.1
2. 10,000 ;9,999 ; 9,998 3.0 4.20

(b) 1,00,200  (c) 11,000,00  (d) 23,45,671

(c) 2,08,089 (e) 76,54,320



MATHEMATICS

8. (@F F ©T (T @@T HF @F MF OT (¢F
(k) F 0T (mF
EXERCISE 2.2
1. (a) 1,408 (b) 4,600
2. (a) 1,76,800 (b) 16,600 (c) 2,91,000 (d) 27,90,000
(e) 85,500 (H 10,00,000
& 3. (a) 5,940 (b) 54,27,900 (c) 81,26,500  (d) 1,92,25,000
_f_ 4. (a) 76,014 (b) 87,108 (c) 2,60,064 (d) 1,068,840
5. 3,960 6. 4,500 7. (1) —(c) (i) —> (a) (iii)) > (b)
n EXERCISE 2.3
- 1. (a) 2. Yes 3. Both of them will be ‘I’
@ 4. (a) 73,528 (b) 54,42,437 (c) 20,600 (d) 5,34375  (e) 17,640

5. 123456 x 8+ 6 =987654
1234567 x 8 + 7 = 9876543

EXERCISE 3.1
1. (a) 1,2,3,4,6,8,12,24 (b) 1,3,5,15

(o) (¢) 1,3,7,21 (d 1,3,9,27
3 (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
- 2. (a) 5,10,15,20,25 (b) 8,16,24,32,40 (c) 9,18,27,36,45
= 3. (@G —> (O (i) — (d) >iii) — (a)
. (iv)—> () v) — (e
4. 9,18,27,36,45,54, 63,72, 81,90, 99
| EXERCISE 3.2
© g 1. (a) even number (b) even number
= (a) F (b) T (© T (d) F e F (O F
. (g) F (h) T (i F G T
== 3. 17and 71,37 and 73, 79 and 97
_ 4. Prime numbers:2,3,5,7,11,13,17, 19
= Composite numbers : 4, 6, 8,9, 10, 12, 14, 15, 16, 18 5.7
. 6. (a) 3+41 (b) 5+31 (¢) 5+19 (d 5+13

(This could be one of the ways. There can be other ways also.)
7. 3,5, 5,7;11,13
8. (a)and (c) 9. 90,91,92,93, 94,95, 96
10. (a) 3+5+13 (b) 3+5+23
(c) 13+17+23 (d) 7+13+41
(This could be one of the ways. There can be other ways also.)
11. 2,3;2,13;3,17,7,13; 11, 19
12. (a) prime number (b) composite number

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

(c) prime number, composite number (d) 2 (e) 4 " 2
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10.
12.

ANSWERS

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

Divisible by 4 : (a) , (b), (c), (d), (1), (g), (h), (1)
Divisible by 8 : (b), (d), (), (h)

(a), (), (2), (1) 4. (a), (b), (d), (e), (D)

(a) 2and 8 (b) 0and9 6. (a) 8 (b) 6
EXERCISE 3.4

(@ 1,2,4 b 1,5 () 1,5 (d 1,2,4,8

@@ 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), () 6. 60 7. 1,2,3,4,6
EXERCISE 3.5

@F ®T (@©F @T (@F HF @T MT OF

o
© / \ " /30\ 3 \ ;

10

2 5
1 and the number itself
9999, 9999 =3 x 3 x 11 x 101
10000, 10000=2%x2%x2x2xX5x5x5x5

1729=7x 13 x 19

The difference of two consecutive prime factors is 6

(1) 2 x3x4=24isdivisible by 6.

(i) 5x6x7=210is divisible by 6.

(b), ()

Yes 11. No. Number 12 is divisible by both 4 and 6; but 12 is not divisible by 24.
2x3x5x7=210




MATHEMATICS

EXERCISE 3.6
. @6 B 6 (© 6 (@9 ( 12 O 34 (g 35 () 7

9 O 3
2. (a) 1 b 2 (o) 1 3. No;l
EXERCISE 3.7
1. 3kg 2. 6930 cm 3. 75cm 4. 120
= 5. 960 6. 7 minutes 12 seconds past 7 a.m.
39 7. 31 litres 8.95 9. 1152
= 10. (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
11. (a) 20 (b) 18 (c) 48 (d) 45
The LCM of the given numbers in each case is the larger of the two numbers.

EXERCISE 4.1

c

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

1. (a) O,B,C,D,E.
(b) Many answers are possible. Some are: ]i, FO, D—.B, EO etc.

—_— — — — —

—_— e e s s e e e e e

2. AB, AC, AD, BA, BC, BD, CA, CB,CD, DA, DB, DC.

© 3. (a) Many answers. One answer is AE.
7] (b) Many answers. One answer is AE.
=3 — —
- (¢) CO or OC
= (d) Many answers are possible. Some are, @, AE and E, FF
N ] 4. (a) Countless (b) Only one.
B 6. @T (b T © T d) F (€) F
= HF (@ T (h)y F @ F G F k) T
= EXERCISE 4.2
. 1. Open: (a), (c); Closed : (b), (d), (e). 4. (a) Yes (b) Yes

5. (a) (b) \/\/

(c) Not possible.
EXERCISE 4.3

1. ZAorZDAB; ZBor £ ABC; £ Cor £ BCD; 2D or £ CDA
2. (aA (b)A,C,D. (¢)E,B,O,F



ANSWERS

EXERCISE 4.4
1.  Neither in exterior nor in interior
(a) AABC, AABD, AADC.
(b) Angles: £ B, £ C, £ BAC, £ BAD, £ CAD, £ ADB, £ ADC

(c) Linesegments: AB, AC, BC, AD, BD, DC
(d) AABC, AABD
EXERCISE 4.5
1.  The diagonals will meet in the interior of the quadrilateral.
2. (a) KL, NM and KN, ML (b) ZK,ZMand ZN, /L
(c) ﬁ, KN and W, ML or ﬁ, LM and N_M, ﬁ
(d ZK,ZLand LM, L Nor ZK, ZLand L L, Z M etc.
EXERCISE 4.6

1. @ O (b) OA, OB,OC  (c) AC (d) ED
e) O,P () Q (g) OAB (Shaded portion)
(h) Segment ED (Shaded portion)

2. (a)Yes (b) No 4. (a) True (b) True

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.

N AW =

EXERCISE 5.2
L@y by @y @ 3 © 3 3

2. (a) 6 (b) 8 (c) 8 (@ 2

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).

3 3 1
4. (a) Y (b) vy (© 5
5 (a 1 (b) 2 (c) 2 (d 1 (e) 3 " 2
6. (a) 1 (b) 3 (c) 4 (d) 2 (clockwise or anticlockwise).
7. (@) 9 (b) 2 (c) 7 (d 7

(We should consider only clockwise direction here).
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MATHEMATICS

EXERCISE 5.3
- >  A)—>(d); (i) - (a); (iv) = (e); (v) = (b).
2. Acute : (a) and(f); Obtuse : (b); Right: (c); Straight: (e); Reflex : (d).
EXERCISE 5.4

1. (i) 90° (i) 180°.

2. (a T (b) F () T d T e) T
3. (a) Acute: 23°, 89°; (b) Obtuse: 91°, 179°.

7.

LLIUO

(a) acute (b) obtuse (if the angle is less than 180°)
(c) straight (d) acute (e) an obtuse angle.
9. 90°,30° 180°
10. The view through a magnifying glass will not change the angle measure.

EXERCISE 5.5

c

M T e T T e e T T T T T TTO T TCTTITATITTTITTL

1. (a)and(c) 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.
4. (@ Yes (b) Yes (c) BH,DF (d) Allare true.

EXERCISE 5.6

1. (a) Scalene triangle (b) Scalene triangle (c) Equilateral triangle

(d) Right triangle (e) Isosceles right triangle (f) Acute-angled triangle
2. (1) —(e)x ) —(g) (i) — (a); (iv) — (0); V) —(d)

= (vi) > (c); (vii) — (b).
© ] 3. (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.

4. (b) isnotpossible. (Remember : The sum of the lengths of any two sides of a triangle
has to be greater than the third side.)

EXERCISE 5.7
1. (@ T b) T () T @ T (e) F () F
(a) Arectangle with all sides equal becomes a square.
(b) A parallelogram with each angle a right angle becomes a rectangle.
(¢) Arhombus 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.
3. Asquareis a ‘regular’ quadrilateral
EXERCISE 5.8
1. (a) isnota closed figure and hence is not a polygon.
(b) is apolygon of six sides.
(c) and (d) are not polygons since they are not made of line segments.
2. (a) A Quadrilateral (b) A Triangle (c) A Pentagon (5-sided) (d) n Octagon



ANSWERS

EXERCISE 5.9
(a) > (ib); (b) = (iv); (¢) > (V) (d) — (iii); (e) = ().
(a), (b) and (c) are cuboids; (d) is a cylinder; (e) is a sphere.

EXERCISE 6.1
(a) Decrease in weight (b) 30 km south (c) 80 m west
(d) Gain of X700 (e) 100 m below sea level
(a) +2000 (b) —800 (¢) +200 (d) —700
(a) +5

<
<

| | I | | i | |
6 -5-4-3-2-10 1 2

(b) —10

U9 =

_b_

w—>
\ 4

\ 4

<2
I B B | I T T T 1
~10-9 -8 -7 —6 -5 —4 -3 -2 -1

(c) +8

o —
— —
o —
0y —
o~

W

o —
9 —
o0 —
O —
—
(e

S
\ 4

D I N R R
6 -5 -4 -3 2 -1

(d -1

o —
—
N —
w
AN
9]
N
~
[oe)

<
<

L
6 -5 —4 -3 2 -1

(e) —6

o —
—_
N —
0 —
S
wn —
o\ —
3
o0

\ 4

g ¢
11t 1T 1T 1T 1T 1T 1T"71"]
-6 -5-4-3-2-10 1 2 3 4

W™ Y

VA

A2 —
[e o]

(a) F (b) negative integer () +4,E—> - 10

(d) E (¢) D,C,B,A,O,HG,FE
(a) —10°C,—-2°C, +30°C, +20°C, - 5°C
(b)
Siachin  Shimla Delhi  Ahmedabad

| | ] A 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

-25 20 -15 -10 -5 0 5 10 15 20 25 30 35 40

Srinagar
(c) Siachin (d) Ahmedabad and Delhi

(a) 9 (b) -3 ) 0 @@ 10 (e) 6 ) 1
() —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
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MATHEMATICS

B

(a 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

=317

(a) 2 (b)) -4 (c) to the left (d) to the right
EXERCISE 6.2
(@) 8 (b 0 (c) —4 (d -5
(@ 3 6
< i\ r S
- rrrrrr1Tr1°r 11T 1T 17
0123 456 7289
(b) -6 ~11
P\ [\
~rrrrrrr 11 Tr7°r 171 17 17
-6 -5-4-3-2-10 12 3 45
(© -8 .
< A< >
~rrrrrrr1rr1rr 11 17
-11-10-9 -8 -7 -6 -5 4 -3 2 -1 0
(d 5 10
,¢ A -
1 rrrrrrrTrTrT 1T 177
-5 -4-3-2-1 012 3 45
() -6 _3 -2
rr -ttt 117 11 T 1 17 1T
-7-6-5-4-3-2-1 012 3 4 5 6
® 2
8
_4 -
- 1T 1 T 1T 1" L
2-1 0 1 2 3 4 5 6 7 8
(a) 4 (b) 5 © 9 (d -100 (e) —650 )
(a) —-217 (b) O (¢) =81 (d) 50
(a) 4 (b) -38
EXERCISE 6.3
(a) 15 (b) -18 (¢) 3 (d -33 (e) 35 ®
(@) < (b > () > (d >
(a) 8 b) -13 () O (d -8 (e) 5

@@ 10 (b) 10 (c) —105 (d) 92
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