= (=10) + (-15) + 92 + 84
= (- 25)+ 16 =15
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Foreword

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

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

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

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

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

Part IV A (Article 51 A)

Fundamental Duties

Fundamental Duties — It shall be the duty of every citizen of India —

(a) to abide by the Constitution and respect its ideals and institutions, the National
Flag and the National Anthem;

(b) to cherish and follow the noble ideals which inspired our national struggle for
freedom;

(c) touphold and protect the sovereignty, unity and integrity of India;
(d) to defend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people
of India transcending religious, linguistic and regional or sectional diversities; to
renounce practices derogatory to the dignity of women;

(f) to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes, rivers,
wildlife and to have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry and reform;
(i) to safeguard public property and to abjure violence;

(j) tostrive towards excellence in all spheres of individual and collective activity so
that the nation constantly rises to higher levels of endeavour and achievement;

(k) whois a parent or guardian, to provide opportunities for education to his child or,
as the case may be, ward between the age of six and fourteen years.

2020-21



Acknowledgements

The Council acknowledges the valuable comments of the following participants of the workshop
towards the finalisation of the book — K.K. Gupta, Reader, UN.P.G. College, Padrauna, Uttar
Pradesh; Deepak Mantri, Teacher, Vidya Bhawan Basic School, Udaipur, Rajasthan; Shagufta
Anjum, Teacher, Vidya Bhawan Senior Secondary School, Udaipur, Rajasthan; Ranjana Sharma,
Teacher, Vidya Bhawan Secondary School, Udaipur, Rajasthan. The Council acknowledges the
suggestions given by Utpal Chakraborty, Lecturer, SCERT, Raipur, Chattisgarh.

The Council gratefully acknowledges the valuable contributions of the following
participants of the Textbook Review Workshop : K. Balaji, TGT, Kendriya Vidyalaya, Donimalai,
Karnataka; Shiv Kumar Nimesh, TGT, Rajkiya Sarvodaya Bal Vidyalaya, Delhi; Ajay Singh,
TGT, Ramjas Senior Secondary School No. 3, Delhi; Rajkumar Dhawan, PGT, Geeta Senior
Secondary School No. 2, Delhi; Shuchi Goyal, PGT, The Airforce School, Delhi; Manjit Singh,
TGT, Government High School, Gurgaon, Haryana; Pratap Singh Rawat, Lecturer, SCERT,
Gurgaon, Haryana; Ritu Tiwari, TGT, Rajkiya Pratibha Vikas Vidyalaya, Delhi.

The Council acknowledges the support and facilities provided by Vidya Bhawan Society
and its staff, Udaipur for conducting the third workshop of the development committee at
Udaipur, and to the Director, Centre for Science Education and Communication (CSEC), Delhi
University for providing library help.

The Council acknowledges the academic and administrative support of Professor
Hukum Singh, Head, DESM, NCERT.

The Council also acknowledges the efforts of Uttam Kumar (NCERT) and Rajesh Sen
(Vidya Bhawan Society, Udaipur), DTP Operators; Monika Saxena, Copy Editor; and Abhimanu
Mohanty, Proof Reader; APC office and the administrative staff DESM, NCERT and the
Publication Department of the NCERT.

2020-21



CONSTITUTION OF INDIA

Part III (Articles 12 — 35)

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

guarantees these

Fundamental Rights

Right to Equality

before law and equal protection of laws;

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

by abolition of untouchability and titles.

Right to Freedom

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

of certain protections in respect of conviction for offences;

of protection of life and personal liberty;

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

Right against Exploitation

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

Right to Freedom of Religion

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

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

Cultural and Educational Rights

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

Right to Constitutional Remedies

by issuance of directions or orders or writs by the Supreme Court and High
Courts for enforcement of these Fundamental Rights.
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A Note for the Teachers

M athematics has an important role in our life, it not only helps in day-to-day situations
but also develops logical reasoning, abstract thinking and imagination. It enriches life
and provides new dimensions to thinking. The struggle to learn abstract principles develops
the power to formulate and understand arguments and the capacity to see interrelations
among concepts. The enriched understanding helps us deal with abstract ideas in other subjects
as well. It also helps us understand and make better patterns, maps, appreciate area and
volume and see similarities between shapes and sizes. The scope of Mathematics includes
many aspects of our life and our environment. This relationship needs to be brought out at all
possible places.

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

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

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

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

“I believe implicitly that all men are born equa& whether born‘1n
India or in England or America or in any circumstances whatsoevelsi
have the same soul as any other. And it is because I believe in thi
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, a spinner, a weaver, a farmer and a

labourer.” /

“I consider that it is uni
over a fellow being. He v

claim to be called a man.” I

Such teachers still exist in India. (It should not be necessary to
sound the warning that I am not speaking here of spiritual teachers
who have the power to lead the aspirants to liberation.) Such
teachers have no use for flattery. Respect for them must be natural
and so is the love of the teacher for his pupil. That being so, the
teacher is ever ready to give, and the pupil equally ready to receive.
Ordinary things we may and do learn from anyone. For example, I
may learn a great deal from a carpenter with whom I have nothing
in common and who may even have many faults. I just buy from
him the requisite knowledge even as I buy from a shopkeeper my
needs. Of course, here too, a certain kind of faith is necessary. I
must have faith in the knowledge of carpentry of the carpenter from
whom 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.

- any person to claim superiority
ms superiority, at once forfeits the

M. K. Gandhi

A

\ The Problem of Education : p. 155. r
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ANSWERS

EXERCISE 1.1

(a) Ten 2.(a) 73,75,307

(b) Ten (b) 9,05,00,041

(c) Ten (¢) 7,52,21,302

(d) Ten (d) 58,423,202

(e) Ten (e) 23,30,010

(a) 8,75,95,762 Eight crore seventy-five lakh ninety-five thousand seven
hundred sixty two.

(b) 85,46,283 Eighty-five lakh forty-six thousand two hundred
eighty-three.

(©  9,99,00,046 Nine crore ninety-nine lakh forty six.

(d) 9,84,32,701 Nine crore eighty-four lakh, thirty-two thousand seven
hundred one.

(a) 78,921,092 Seventy-eight million, nine hundred twenty-one thousand,
ninety-two.

(b) 7,452,283 Seven million four hundred fifty-two thousand two
hundred eighty-three.

() 99,985,102 Ninety-nine million nine hundred eighty-five thousand,
one hundred two.

(d) 48,049,831 Forty-eight million forty-nine thousand eight hundred
thirty one.

EXERCISE 1.2

7,707 tickets 2. 3,020 runs

2,28,800 votes 4. 36,86,659; second week, 3 1,14,877

52,965 6. 87,575 screws

330,592 8. 65,124

18 shirts, 1 m 30 cm 10. 177 boxes

22 km 500 m 12. 180 glasses.

EXERCISE 1.3

(a) 1,700 (b) 500 2. (a) 5,000;5,090 (b) 61,100; 61,130

(c) 16,000 (¢) 7,800 ;7,840

(d) 7,000 (d) 4,40,900 ; 4,40,980

(a) 1,20,000 (b) 1,75,00,000 (c) 7,80,000 (d) 3,00,000

EXERCISE 2.1

11,000 ; 11,001 ; 11,002 2. 10,000 ;9,999 ; 9,998

0

4. 20

(a) 24,40,702 (b) 1,00,200 (c) 11,000,00 (d) 23.,45,671
(a) 93 (b) 9,999 (c) 2,08,089 (e) 76,54,320

2020-21



MATHEMATICS

s

N0 e w

ok

(a) 503 is on the left of 530 ; 503 < 530

(b) 307 is on the left of 370 ; 307 <370

(c) 56,789 is on the left of 98,765 ; 56,789 < 98,765

(d) 98,30,415 is on the left of 1,00,23,001 ; 98,30,415 < 1,00,23,001

(@ F ®F ©T T T OF @F MWF OT ¢F
(k) F T mF

EXERCISE 2.2
(a) 1,408 (b) 4,600
(a) 1,76,800 (b) 16,600 (c) 291,000 (d) 27,90,000
(e) 85,500 (f) 10,00,000
(a) 5,940 (b) 5427900 (c) 81,26,500 (d) 1,92,25,000
(a) 76,014 (b) 87,108 (c) 2,60,064 (d) 1,68,840
33,960 6. 34,500
1) — () (i) — (a) (i) — (b)

EXERCISE 2.3
(a) 2. Yes
Both of them will be ‘I’
(a) 73,528 (b) 5442437 (c) 20,600 (d) 534,375

123456 x 8 + 6 =987654
1234567 x 8 + 7=9876543

EXERCISE 3.1
(a) 1,2,3,4,6,8,12,24 (b) 1,3,5,15

(c) 1,3,7,21 (d 1,3,9,27

() 1,2,3,4,6,12 () 1,2,4,5,10,20

(2) 1,2,3,6,9,18 (h) 1,23 (i) 1,2,3,4,6,9,12,18,36
(a) 5,10,15,20,25 (b) 8,16,24,32,40 (c) 9,18,27,36,45

H — b i) — (d) (i) — (a)

iv) = V) — (@

9,18,27,36,45,54,63,72, 81,90, 99
EXERCISE 3.2

(a) even number (b) even number

(a) F (b) T () T (d F
(e) F ® F (& F (h) T
@ F G T

17 and 71, 37 and 73, 79 and 97

Prime numbers: 2, 3,5,7,11,13,17, 19

Composite numbers : 4, 6, 8,9, 10, 12, 14, 15, 16, 18 5.

(a) 3+41 (b) 5+31 (c) 5+19 (d 5+13
(This could be one of the ways. There can be other ways also.)
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ANSWERS

3,5;5,7;11,13

(a) and (c) 9. 90,91,92,93,94, 95, 96

(@ 3+5+13 (b) 3+5+23

() 13417423 (d) 7+ 13+41

(This could be one of the ways. There can be other ways also.)
2,3:;2,13;3,17;7,13; 11, 19

(a) prime number (b) composite number

(c) prime number, composite number (d) 2 (e) 4 ® 2

EXERCISE 3.3

Number Divisible by

2 3 4 5 6 8 9 10 11
990 Yes | Yes| No| Yes| Yes | No | Yes | Yes Yes
1586 Yes | No| No| No| No | No | No No No
275 No | No| No| Yes| No | No | No No Yes
6686 Yes | No| No| No | No | No | No No No
639210 Yes | Yes| No| Yes| Yes | No | No | Yes Yes
429714 Yes | Yes| No| No | Yes | No | Yes | No No
2856 Yes | Yes| Yes| No | Yes | Yes | No No No
3060 Yes | Yes| Yes| Yes| Yes | No | Yes | Yes No
406839 No | Yes| No| No | No | No | No No No

A

s N =

Divisible by 4 : (a) , (b), (¢), (d), (), (). (h), (i)
Divisible by 8 : (b), (d), (f), (h)

(@), (). (), @) 4. (a), (b),(d), (e), (D)

(a) 2and8  (b) 0Oand9 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 ®OF @T ®MT OF

(@) 60 (b) 60
/ \ 30/ \
6 10 PR 2
SN 10 3
2 3 5 " .

PN

2020-21



MATHEMATICS

s

SAN L

10.
11.
12.

10.

11.

1 and the number itself

9999, 9999 =3 x 3 x 11 x 101

10000, 10000 =2%x2x2%x2x5%x5%x5x%5
1729 =7 x 13 x 19

The difference of two consecutive prime factors is 6

(1) 2x3x4=24isdivisible by 6.

(i) 5 x6x7=210is divisible by 6.

(), (©

Yes

No. Number 12 is divisible by both 4 and 6; but 12 is not divisible by 24.
2x3x5x7=210

EXERCISE 3.6

@6 BB 6 ()6 (@9 (e) 12 () 34 (g 35 () 7

®9 O 3
@1 ® 2 (@© 1
No; 1
EXERCISE 3.7
3kg 2. 6930 cm 3. 75cm 4. 120
960 6. 7 minutes 12 seconds past 7 a.m.
31 litres 8.95 9. 1152
(a) 36 (b) 60 () 30 (d 60

Here, in each case LCM is a multiple of 3
Yes, in each case LCM = the product of two numbers
(a) 20 (b) 18 (c) 48 (d 45

The LCM of the given numbers in each case is the larger of the two numbers.

EXERCISE 4.1
(a) 0,B,C,D,E.

(b) Many answers are possible. Some are: ﬁ, ]TO, ]ﬁ, EO etc.

AB, AC, AD., BA, BC, BD., CA, CB,CD, DA, DB, DC.

(a) Many answers. One answer is AFE .
(b) Many answers. One answer is AFE .

(©) CO or OC
(d) Many answers are possible. Some are, @, AE and ﬁ, EF.
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(a) Countless (b) Only one.
(a) T by T (¢ T (d F (e) F
(f) F (& T (h) F @ F ¢ F k) T

EXERCISE 4.2
Open : (a), (c); Closed : (b), (d), (e). 4. (a) Yes (b) Yes

(@) (b) \/\/ () Notpossible.

EXERCISE 4.3
ZAor ZDAB; ZBor £ ABC; £ Cor £BCD; £ D or £ CDA
@A (b)A,C,D. (0)E,B,O,F

EXERCISE 4.4
Neither in exterior nor in interior
(a) AABC, AABD, AADC.
(b) Angles: £ B, £ C, £BAC, £ BAD, £ CAD, £ ADB, Z ADC

(¢) Line segments: AB, AC, BC, AD, BD, DC
(d) AABC, AABD
EXERCISE 4.5

The diagonals will meet in the interior of the quadrilateral.

(a) KL, NM and KN, ML b) LK, ZMand ZN, /L

(¢) KL, KN and NM, ML or KL, LM and NM, NK
d ZK ZLand ZM, ZNorZK, ZLand Z L, Z M etc.
EXERCISE 4.6

(2) O (b) O0A,0B,0C (o) AC (d ED
(e) O,P @ Q (g) OAB (Shaded portion)
(h) Segment ED (Shaded portion)
(a) Yes (b) No
(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.
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EXERCISE 5.2

1 1 1 3 3 3
L@, ®3 ©g @ 3 © 7 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 @3 O 7 © 5
5. (a 1 (b) 2 (c) 2 @ 1 (e) 3 ) 2
6. (a) 1 (b) 3 (c) 4 (d) 2 (clockwise or anticlockwise).
7. (a) 9 (b) 2 (c) 7 (@ 7

(We should consider only clockwise direction here).

EXERCISE 5.3
L. () —>(); (@()—>(@; (i) —> (a) iv) = (e); (v) = (b).
2. Acute : (a) and(f); Obtuse : (b); Right: (c); Straight: (e); Reflex : (d).

EXERCISE 54

1. G 90° (i) 180°.

2. (a T (b) F (¢ T d T e T
3. (a) Acute: 23°, 89°; (b) Obtuse: 91°, 179°.

7.

(a) acute (b) obtuse (if the angle is less than 180°)
(c) straight (d) acute (e) anobtuse angle.
9. 90°, 30°, 180°

10. The view through a magnifying glass will not change the angle measure.
EXERCISE 5.5

1. (@and(c) 2. 90°

3. Oneisa30°—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 () BH,DF (d) Allare true.

EXERCISE 5.6

1. (a) Scalenetriangle (b) Scalene triangle (c) Equilateral triangle
(d) Righttriangle (e) Isoscelesrighttriangle (f) Acute-angled triangle
2. () —@; G —(2); (i) — (a); iv) — @) (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.)
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EXERCISE 5.7
(@ T (b)) T () T (d T () F ) F
(a) A rectangle with all sides equal becomes a square.
(b) A parallelogram with each angle a right angle becomes a rectangle.
(c¢) A rhombus with each angle a right angle becomes a square.
(d) All these are four-sided polygons made of line segments.
(e) The opposite sides of a square are parallel, so it is a parallelogram.

A square is a 'regular’ quadrilateral

EXERCISE 5.8
(a) isnot aclosed figure and hence is not a polygon.
(b) isapolygon of six sides.
(c) and (d) are not polygons since they are not made of line segments.
(a) A Quadrilateral (b) ATriangle (c) A Pentagon (5-sided) (d) An Octagon
EXERCISE 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 (¢) 80 m west
(d) Gain of ¥700 (e) 100 m below sea level
(a) +2000 (b) —800 (c) +200 (d) —-700
(a) +5

:IIIIII'III?=
-6 -5-4-3-2-10 12 3 4 5

(b) —-10

—

< A
1 T 1T 17T 1T 1T T T T [
-10-9 8§ -7-6-5-4-3-2-10 12 3 45

(c) +8

o —
3 —
00 —
O —
—_
(=)

T T T T T
6 -5 —4 -3 -2 -1

d -1

o —
—_
S}
w
N
W
(@)}
N
o0

\/

- A
1T 1T 1 T 1
6 -5 —4 -3 -2 -1

(e) -6

o —
—_
[\
w
~
W
=
N
0

\ 4

4¢
“T 1T 1 1 1 1 1T 1T 71T 1T 1T 1T 71T T1T1
-6-5-4-3-2-10 12 3 456 7 8
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(a) F (b) negative integer (c) B> +4 E— -10
(d E () D,C,B,A,O,H,GEE
(a) —10°C, -2°C, + 30°C, + 20°C, - 5°C
(b)
Siachin  Shimla Delhi  Ahmedabad
-25 =20 -15 =10 -5 0 5 10 15 20 25 30 35
Srinagar
(¢) Siachin (d) Ahmedabad and Delhi
(a) 9 b)) -3 (¢ O (d 10 (e) 6
(a) _6’_57_4’_39_2’_1 (b) _37_27_1’07172’3
(¢c) -14,-13,-12,-11,-10,-9
(d) -29,-28,-27,-26,-25,-24
(a) -19,-18,-17,-16 by -11,-12,-13,-14
(a) T (b) F;—100 is to the left of — 50 on number line
(c) F; greatest negative integer is — 1
(d) F;—26is smaller than — 25
(a) 2 by -4 (c) tothe left (d)
EXERCISE 6.2
(a) 8 (® 0 (c) —4 (d -5
(a) 3
-6
- - 1T 1T 1T 1 L
0123 456 7289
(b) -6
- 11
I I D D D B D D D D R D
-6 -5-4-3-2-10 12 3 4 5
(c) -8
-7
- rrr -1+t 11 17117 T[>
-11-10-9 -8 -7 -6 -5 4 -3 -2 -1 0
(d 5
10
gl ¢ A -
I I D N D N D D B N N B
-5-4-3-2-1 012 3 4 5
(e) —6
-3 -2
P A A A .
S | | | | | | [ | | | | | [
-7 -6-5-4-3-2-1 012 3 4 5 6
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(fH 2
8
)
P 4 A< 1 .
- rrrTr1r 1711 1T 17177
2-1 0123 456 738

(a) 4 (b) 5 (© 9 (d -100 (e) —-650 (f) -317
(@ =217 (b) O (c) -8 (@) 50
(a) 4 (b) -38

EXERCISE 6.3

(a) 15 by -18 (¢) 3 (d -33 (e) 35 ® 8
(a) < (b)) > (c) > @ >
(a) 8 b)) =13 (¢) O (d -8 (e) 5

(a) 10 (b)y 10 (c) —105 @@ 92
EXERCISE 7.1

R P S | 3 G
@ 7 @ 9 (@) g ) 5 v 3 V) 75
L1044 L

(vii) 10 (viii) 9 (ix) 3 (%) >

Shaded portions do not represent the given fractions.

8 4

24 60

(a) Arya will divide each sandwich into three equal parts, and give one part of each
sandwich to each one of them.

1 2 5
o 7- N . 2’ 5 4’ s Uy 14 O, 7y B B ; O
(b)3 3 8 3 5678910111211
4
102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113; T
8 878
EXERCISE 7.2
1 3
4 4
@ = 21 4
4 2 4
2 7
8 3
(b) o é ' i
8 8

2020-21




MATHEMATICS
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2 4 8
>3 >
(c) 0 3 '
5
2 1 3 3 1
(a) 65 (b) 25 (c) 27 (d) 55 () 36
314l U 66
@7 O F © 5 @ FT @ >
EXERCISE 7.3
1234 43216
@ 33 giYs ® gy
1 4 3 2 3
@ 5 ® ¢ © 5 @ © 3
4 N . 4
(1) 3 (i) 16 (iv) D (v) 16
(@), (); (b), (iv); (), (1); (d), (v); (e), (iii)
(a) 28 (b) 16 (c) 12 (d 20 e) 3
o9 B 2
@ 35 ® 35 © 3 @ 5
2 3
@ 15 b 7
(a) equivalent(b) not equivalent (c) not equivalent
4 s 6 03 1
@3 ® 3 © 7 @3 @ 7
10 1 2_5 _l 40 1
Ramesh — 2—0_5 , Sheelu — 50" 2" Jamaal — —0_5 . Yes
H— @@ @) — () (@) — (@) @) — (©) (v) = (b)
EXERCISE 7.4
l<§<—<§ b 3. 42,88
@ 8<88 3 ® 5999
2 6 8
6 . 6 6
© 0 4 7
6 6
5,230 1 6 8.5
6 6’6 66 66 6
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1.1
7% ©

AN

(a)

—_~
=3
~

3.2 2

A\

| | L= N Wi~ W,

(a)

—_~
=3
~

A

©)

\Y

(a)

A
S
N

| B
Il
~~
o
N

\Y

N
Olw on|w

©)

S

I~
oq
N
o A= w]w

A
jo @

(@)

Alw LW N|= Aln A= o|w

5 &)

[y

~
—
=]

~
(=3
N
D | =

(©)

| —

(a)

p—

1
® (7 ®

@ (), (). G). ®) 1 (B), (D). (&) :

525436 05
@ No:§5=7557 45
9 815 80

I

(9,1
[\
(9,1

45
_<_
575

2
76 © 373 ©

N
| W

(d)

NN | W
Wl W

~
o
=

~
=
=

—
(W)

[\
—

4

GOy

(©

W % (k)
(c), (d), (@), (1)
36

and E¢4—5

81 80

L —= == and
16 144 9 144

2 and l;ti
30 30

(b) No

|
) No:75 =39

Ila has read less 9.

+
144 144

(©)

Rohit

ANSWERS

1 1
6 ® 3
NN
6 DRY:
N
“o5 T 00

Same fraction (g ) of students got first class in both the classes.

EXERCISE 7.5

(@ + (b) - (© +

1 11 2

@3z ® 35 © 3

1 1

® 1 @3 O
The complete wall.

d 1 ©

| W

(@)
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4.2 8 5y 7
@ 1,55 ® 5 © % @ 57
2
7
EXERCISE 7.6
o3 6 020 7
@ 51 ® 3 © g @ @3
22 8 2= ) SE=D w3
H 5 © 35 O EDO G0 ®)
o5 0 5
O 5 W3 o g
;—8 metre 3, 2%
AN 1
@ g ® 15 © 3
—O— —O—
(a) 214, (b) 1|1 1L]5
3 3 2 3 6
I 1]z
3 3 3 4 12
112 L] L
33| ! 6 |12 | 3
Length of the other piece = 3 metre
. 4 2
The distance walked by Nandini = 0 (= g) km
13
Asha’s bookshelf is more full; by 30
9
Rahul takes less time; by 2—0 minutes
EXERCISE 8.1
Hundreds Tens Ones Tenths
1
(100) (10) 1) (E)
(a) 0 3 1 2
(b) 1 1 0 4
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Hundreds Tens Ones Tenths
1
(100) (10) (1 (10)
(a) 0 1 9 4
(b) 0 0 0 3
(©) 0 1 0 6
(d) 2 0 5 9
(a) 0.7 (b) 209 (c) 14.6 (d) 102.0 (e) 600.8
(a) 0.5 (b) 3.7 (¢) 265.1 (d) 70.8 (e) 8.8
) 4.2 (g) 1.5 (h) 04 i 2.4 G) 3.6
k) 4.5
6 3 25 5 38 19 137 137
(a) 10°5 (b) 102 (© 11 (d) 105 (e) 10 10
212 106 64 32
® T s ® 975
(a) 02cm (b) 3.0cm (¢c) 11.6cm (d) 4.2cm
(e) 162cm (f) 8.3cm
(a) Oand 1;1 (b) S5and6;5 (c) 2and3;3 (d) 6and7;6
(¢) 9and 10;9 ) 4and5;5
02 A @
0 L 7 N
A,0.8cm;B,1.3cm; C,2.2cm; D, 29 cm
(a) 95cm (b) 6.5cm
EXERCISE 8.2
Ones Tenths | Hundredths| Number
(a) 0 2 6 0.26
(b) 1 3 8 1.38
(©) 1 2 8 1.28
(a) 3.25 (b) 102.63 (c) 30.025 (d) 211.902 (e) 12.241
Hundreds | Tens | Ones | Tenths | Hundredths | Thousandths
(a) 0 0 0 2 9 0
(b) 0 0 2 0 8 0
(©) 0 1 9 6 0 0
(d) 1 4 8 3 2 0
(e) 2 0 0 8 1 2
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(a) 2941

(a) Zero point zero three
(c) One hundred eight point five six
(e) Zero point zero three two
(a) Oand 0.1

(b) 137.05 (c) 0.764 (d) 23.206

(b)  One point two zero

(e) 725.09

(d) Ten point zero seven
(f) Five point zero zero eight

(b) 0.4and0.5 (c) 0.1and0.2

(d) 0.6and 0.7 (e) 0.9and1.0 (f) 0.5and 0.6
3 1 3 9 1
@ 5 ® 5o © 3 @ 39 ©
1 33
® 3 ©® 300
EXERCISE 8.3
(a) 04 (b) 0.07 (c) 3 (d) 0.5 (e) 1.23
() 0.19 (g) both are same (h) 1.490 (i) both are same (j) 5.64
EXERCISE 8.4
(a) X0.05 (b) X0.75 (¢) %0.20 (d) ¥50.90 (e) X725
(a) 0.15m (b) 0.06m (c) 245m (d) 9.07m (e) 4.19m
(a) 0.5cm (b) 6.0cm (c) 16.4cm (d) 9.8cm (e) 9.3 cm
(a) 0.008km (b) 0.088km (c) 8.888km (d) 70.005km
(a) 0.002kg (b) 0.1kg (c) 3.750kg (d) 5.008kg (e) 26.05kg
EXERCISE 8.5
(a) 38.587 (b) 29.432 (c) 27.63 (d) 38.355 (e) 13.175 (f) 343.89
T 68.35 3. %2630 4. 525m
3.042 km 6. 22.775km 7. 18.270kg
EXERCISE 8.6
(a) 250 (b) 4746m  (c) ¥3.04 (d) 3.155km (e) 1.793kg
(a) 3476 (b) 5.78 (c) 11.71 (d) 1.753
31435 4. 26.75 5. 1555m
9.850 km 7. 4.425kg
EXERCISE 9.1
Marks Tally marks Number of students

O 0 9 N Lt AW N =

I 2
11 3
11 3
NI 7
M 6
NURE 7
NNY 5

4

3
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(a) 12 (b) 8
Sweets Tally marks Number of students
Ladoo NI N 11
Barfi 11 3
Jalebi U 7
Rasgulla M THI 9
30
(b) Ladoo
Numbers Tally marks How many times?
1 M 7
2 M 6
3 M 5
4 (11 4
5 M N 11
6 M %
(a) 4 (b) 5 (c) land 6
(i) VillageD (i) VillageC (i) 3 @iv) 28
(a) VII (b) No (c) 12
(a) Number of bulbs sold on Friday are 14. Similarly, number of bulbs sold on other

days can be found.

(b) Maximum number of bulbs were sold on Sunday.
(c¢) Same number of bulbs were sold on Wednesday and Saturday.
(d) Minimum number of bulbs were sold on Wednesday and Saturday.
(e) 10 Cartons
(a) Martin (b) 700 (c¢) Anwar, Martin, Ranjit Singh
EXERCISE 9.2
5 ® - 10 animals
ViligeA . QR QRXRXRXRX XX
ViligeBT Q Q QR QRRQRQRRQ
Vilige . QXXX XXX X
Village D RRR R
Village E ® ® ® ® ® ®
(a) 6 (b) VillageB (c) VillageC
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2.
% - 100 students
1996 R R R R
1998 XRRRXRR
2000 XRRRXRJ
E 000 R R R R R R
= 2004 RRRAXRRRI
E A (a)6 (b) 5 complete and 1 incomplete
; B Second
- EXERCISE 9.3
g (a) 2002 (b) 1998
; 2. (a) This bar graph shows the number of shirts sold from Monday to Saturday
£ (b) 1 unit =5 shirts (c) Saturday, 60
= (d) Tuesday (e) 35
E 3. (a) This bar graph shows the marks obtained by Aziz in different subjects.
E (b) Hindi (c) Social Studies
E (d) Hindi - 80, English — 60, Mathematics — 70, Science — 50 and Social Studies —40.
= EXERCISE 9.4
= 1.
= - 1 Unit length =5 students
= Painting
g Listening music
% Watching T.V.
= Reading story books
Playing
1 1 T 1T T T T 1
0 5 10 15 20 25 30 35 40 45
Reading story books. Number of students
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(a)
(b)

11.
13.
16.

17.

(a) 2002 (b) 1999
2,00,000 -
1,80,000 —
1,60,000 — )
§ 140,000 1 Unit length = 20 thousand
2 1,20,000 —
[
S 1,00,000 — o
5 £
'E 80,000 — =
= =
p4 60,000 — v‘:
o~
4000 4 | 4| |al [3] |8 |=
20,000 — x t: a L N
Age group (in years)
30 -44,45-59
1 lakh 20 thousand
EXERCISE 10.1
(a) 12 cm (b) 133 cm (¢) 60cm (d) 20cm (e) 15cm
() 52cm 2. 100cmor1m 3. 75m 4. 106 cm
9.6 km 6. (@12cm (b) 27cm (¢) 22cm
39 cm 8. 48m 9. S5m 10. 20cm
(a)7.5cm (b) 10 cm (c) 5cm 12. 10cm
%20,000 14. 27200 15. Bulbul
(a) 100 cm (b) 100 cm (¢) 100 cm (d) 100 cm
All the figures have same perimeter.
(a) 6m (b) 10m (c) Cross has greater perimeter

EXERCISE 10.2
(@) 9squnits (b) Ssqunits (c) 4squnits (d) 8squnits (e) 10 sq units
(f) 4squnits (g) 6squnits (h) S5Ssqunits (i) 9squnits (j) 4 squnits
(k) 5squnits (1) 8squnits (m) 14 squnits (n) 18 sq units

EXERCISE 10.3
(@) 12sqecm  (b) 252sqcm  (c) 6sqkm (d 1.40sqm
(@) 100sgem (b) 196sqecm  (c) 25sqm
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11.
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(c) largest area (b) smallest area

6m 5. 8000 6. 3sqm 7. l4sqm
11 sqm 9. 15sqm

(a) 28sqecm  (b) 9sqcm

(@) 40sqcm  (b) 245sqecm (c) 9sqcem

(a) 240tiles (b) 42tiles

EXERCISE 11.1

(a) 2n (b) 3n () 3n (d) 2n (e) 5n
® 5n (g) 6n

(a) and (d); The number of matchsticks required in each of them is 2

S5n 4. 50b 5. 5s

tkm 7. 8r,64,80 8. (x-—4)years 9. [+5

2x+ 10

(a) 3x+ 1, x =number of squares

(b) 2x + 1, x = number of triangles

EXERCISE 11.2
3l 2. 6l 3. 121 4. d=2r
(a+b)+c=a+(b+c)
EXERCISE 11.3
(©), (d)
(a) Addition, subtraction, addition, subtraction
(b) Multiplication, division, multiplication
(¢c) Multiplication and addition, multiplication and subtraction
(d) Multiplication, multiplication and addition, multiplication and subtraction

p

(@ p+7 () p-7 (© 7Tp @
-P
© -m=7 (O -5 ©® = () -5p
(a) 2m+ 11 (b) 2m - 11 (¢) 5y+3 (d 5y-3
(e) —8y ) -8y+5 (g 16-5y (h) —5y+ 16
t 4
(a) t+4,1r-4, 4, 1 7 4—-t,441t (b)) 2y+7,2y=T,7y+2, ccctey . ,
EXERCISE 114

(@ @Hy+5 (i) y-3 (iii) 6y (iv) 6y—2 v) 3y+5
(b) (3b—4) metres (¢) length =5h cm, breadth = 5/ — 10 cm
(d s+8,s-7, 45s-10 (&) (5v+20) km

(a) A book costs three times the cost of a notebook.

(b) Tony’s box contains 8 times the marbles on the table. _
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A=

X AR

Jaggu’s uncle is 4 times older than Jaggu and Jaggu’s aunt is 3 years younger than

an equation with variable x

an equation with variable n

an equation with variable y

(d)
(h)
)
(p)
(d)

(d
@iv)

(d
(d

15.
(d

(d

(d

(d

No
No
No
No (@) Yes

T20and 16
15:1

No

T

T (e) F

(¢) Total number of students in the school is 20 times that of our class.
(d)
his uncle.

(e) The total number of dots is 5 times the number of rows.
EXERCISE 11.5

(a) anequation with variable x (e)

(f) anequation with variable x  (h)

(j) anequation with variablep (k)

(0) anequation with variable x

(a) No (b) Yes (¢) No

(e) No () Yes (g) No

(i) Yes (G) Yes (k) No

(m) No (n) No (o) No

(a) 12 (b) 8 () 10

(e) 4 ® -2

(a) 6 (b) 7 () 12

i 22 (i) 16 (@iii) 17
EXERCISE 12.1

(a) 4:3 (b) 4:7

(a) 1:2 (b) 2:5

(a) 3:2 (b) 2:7 () 2:7

3:4 5. 5,12,25, Yes

(a) 3:4 (b) 14:9 (c) 3:11

(a 1:3 (b) 4:15 (¢) 11:20

(a 3:1 (b) 1:2

17 : 550

(a) 115:216 (b) 101:115 (c) 101:216

(a 3:1 (b) 16:15 () 5:12

15:7 13.20; 100 14. 12 and 8

(a 3:1 (b) 10:3 () 13:6
EXERCISE 12.2

(a) Yes (b) No (c) No

(e) Yes () Yes

(a T b)) T (¢ F

() F ® T

(a T b)) T c© T

(a) Yes, Middle Terms — 1 m, ¥ 40; Extreme Terms — 25 cm, % 160

(b)

Yes, Middle Terms — 65 litres, 6 bottles; Extreme Terms — 39 litres,

10 bottles
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(¢) No.
(d) Yes, Middle Terms — 2.5 litres, X 4 ; Extreme Terms — 200 ml, ¥ 50

EXERCISE 12.3

% 1,050 2. 39,000 3. 644cm

(a) 14640 (b) 10kg

5 degrees 6. 60,000 7. 24bananas 8. S5kg
300 litres 10. Manish 11. Anup

EXERCISE 13.1

Four examples are the blackboard, the table top, a pair of scissors, the computer
disc etc.

The line [,
Except (c) all others are symmetric.

EXERCISE 13.2
(a) 4 (b) 4 (c) 4 @ 1
(e) 6 " 6 (e 0 (h) 0 @5
Number of lines of symmetry are :
Equilateral triangle — 3; Square — 4; Rectangle — 2; Isosceles triangle — 1;
Rhombus — 2; Circle — countless.
(a) Yes; an isosceles triangle. (b) No.
(c) Yes;anequilateral triangle. (d) Yes; a scalene triangle.
(a) A HIM,O,T,UVWX)Y (b) B,C,D,E,H,[LK, 0O, X
(c) FEGIJ,L,N,PQ,R,S,Z
EXERCISE 13.3
Number of lines of symmetry to be marked :
(a) 4 (b) 1 (c) 2 (d 2
(e) 1 ® 2
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BRAIN-TEASERS

From a basket of mangoes when counted in twos there
was one extra, counted in threes there were two extra,
counted in fours there were three extra, counted in fives
there were four extra, counted in sixes there were five
extra. But counted in sevens there were no extra. Atleast
how many mangoes were there in the basket?

A boy was asked to find the LCM of 3, 5, 12 and another number. But
while calculating, he wrote 21 instead of 12 and yet came with the correct
answer. What could be the fourth number?

There were five pieces of cloth of lengths 15 m,
21 m, 36 m, 42 m, 48 m. But all of them could
be measured in whole units of a measuring rod.
What could be the largest length of the rod?

There are three cans. One of them holds exactly

10 litres of milk and is full. The other two cans can hold 7 litres and 3
litres respectively. There is no graduation mark on the cans. A customer
asks for 5 litres of milk. How would you give him the amount he ask? He
would not be satisfied by eye estimates.

Which two digit numbers when added to 27 get reversed?

Cement mortar was being prepared by mixing cement to sand in the ratio
of 1:6 by volume. In a cement mortar of 42 units of volume, how much
more cement needs to be added to enrich the mortar to the ratio 2:9?

In a solution of common salt in water, the ratio of salt to water was 30:70
as per weight. If we evaporate 100 grams of water from one kilogram of
this solution, what will be the ratio of the salt to water by weight?

Half a swarm of bees went to collect honey from a mustard field. Three
fourth of the rest went to a rose garden. The rest ten were still undecided.
How many bees were there in all?

9. Fifteen children are sitting in a circle.
They are asked to pass a handkerchief
to the child next to the child
immediately after them.

The game stops once the handkerchief
returns to the child it started from. This

2020-21



MATHEMATICS

can be written as follows : 1 53—-35-37-59-511->13-515-52—-4—6—8

— 10—12 —14—1. Here, we see that every child gets the handkerchief.

(1) What would happen if the handkerchief were passed to the left leaving
two children in between? Would every child get the handkerchief?

(i1)) What if we leave three children in between? What do you see?
In which cases every child gets the handkerchief and in which cases not?
Try the same game with 16, 17, 18, 19, 20 children. What do you see?

10. Take two numbers 9 and 16. Divide 9 by 16 to get the remainder. What is
the remainder when 2 x 9 is divided by 16, 3 x 9 divided by 16,4 x 9
divided by 16, 5 x 9 divided by 16... 15 x 9 divided by 16. List the
remainders. Take the numbers 12 and 14. List the remainders of 12,
12%x2,12x3,12x4,12%x5,12%x6,12x7,12x8,12%x9, 12 x 10,
12x 11,12 x 12, 12 x 13 when divided by 14. Do you see any difference
between above two cases?

11. You have been given two cans with capacities 9 and 5 litres respectively.
There is no graduation marks on the cans nor is eye estimation possible.
How can you collect 3 litres of water from a tap? (You are allowed to pour
out water from the can). If the cans had capacities 8 and 6 litres respectively,
could you collect 5 litres?

12. The area of the east wall of an auditorium is 108 sq m, the area of the
north wall is 135 sq m and the area of the floor is 180 sq m. Find the
height of the auditorium.

13. If we subtract 4 from the digit at the units place of a two digit number and
add 4 to the digit at the tens place then the resulting number is doubled.
Find the number.

14. Two boatmen start simultaneously from
the opposite shores of a river and they ,f}
cross each other after 45 minutes of _5;"?) o
their starting from the respective shores. &
They rowed till they reached the
opposite shore and returned
immediately after reaching the shores.

When will they cross each other again?

i a gy,

15. Three girls are climbing down a
staircase. One girl climbs down two
steps at one go. The second girl three
steps at one go and the third climbs =
down four steps. They started together
from the beginning of the staircase
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16.

17.
18.
19.

20.

21.

22.

23.

24.

leaving their foot marks. They all came down in complete steps and had
their foot marks together at the bottom of the staircase. In how many
steps would there be only one pair of foot mark?

Are there any steps on which there would be no foot marks.

A group of soldiers was asked to fall in line making rows of three. It was
found that there was one soldier extra. Then they were asked to stand in
rows of five. It was found there were left 2 soldiers. They were asked to
stand in rows of seven. Then there were three soldiers who could not be
adjusted. At least how many soldiers were there in the group?

Get 100 using four 9’s and some of the symbols like +, —, X, , etc.
How many digits would be in the product 2 x 2 x 2 ..... x 2 (30 times)?

A man would be 5 minutes late to reach his destination if he rides his bike
at 30 km. per hour. But he would be 10 minutes early if he rides at the
speed of 40 km per hour. What is the distance of his destination from
where he starts?

The ratio of speeds of two vehicles is 2:3. If the first vehicle covers 50 km
in 3 hours, what distance would the second vehicle covers in 2 hours?

The ratio of income to expenditure of Mr. Natarajan is 7:5. If he saves
%2000 a month, what could be his income?

The ratio of the length to breadth of a lawn is 3:5. It costs ¥ 3200 to fence
it at the rate of ¥ 2 a metre. What would be the cost of developing the lawn
at the rate of ¥10 per square metre.

If one counts one for the thumb, two for the index finger, three for the
middle finger, four for the ring finger, five for the little finger and continues
counting backwards, six for the ring finger, seven for the middle finger,
eight for the index finger, 9 for the thumb, ten for the index finger, eleven
for the middle finger, twelve for the ring finger, thirteen for the little
finger, fourteen for the ring finger and so on. Which finger will be counted
as one thousand?

Three friends plucked some \‘

mangoes from a mango -
grove and collected them \l /L//
together in a pile and took

nap after that. After some } /

time, one of the friends ;
woke up and divided the

mangoes into three equal
numbers. There was one
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25.

26.

27.

28.

nalV o) o Sl

mango extra. He gave it to a monkey nearby, took one part for himself and
slept again. Next the second friend got up unaware of what has happened,
divided the rest of the mangoes into three equal shares. There was an extra
mango. He gave it to the monkey, took one share for himself and slept
again. Next the third friend got up not knowing what happened and divided
the mangoes into three equal shares. There was an extra mango. He gave it
to the monkey, took one share for himself and went to sleep again. After
some time, all of them got up together to find 30 mangoes. How many
mangoes did the friends pluck initially?

The peculiar number

There is a number which is very peculiar. This number is three times the
sum of its digits. Can you find the number?

Ten saplings are to be planted in straight lines in such N
way that each line has exactly four of them.

What will be the next number in the sequence?
(a) 1,5,9,13,17,21, ...

(b) 2,7,12,17,22, ...

(c) 2,6,12,20, 30, ...

d 1,2,3,5,8,13, ..

(e) 1,3,6,10,15, ..

Observe the pattern in the following statement:
31 x39=13x93

The two numbers on each side are co-prime and are obtained by reversing
the digits of respective numbers. Try to write some more pairs of such
numbers.

ANSWERS
119
28
3m
The man takes an empty vessel other than these.

With the help of 3 litres can he takes out 9 litres of milk from the 10 litres
can and pours it in the extra can. So, 1 litre milk remains in the 10 litres
can. With the help of 7 litres can he takes out 7 litres of milk from
the extra can and pours it in the 10 litres can. The 10 litres can now has
1 +7 = 8 litres of milk.
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11.

12.
13.
14.
15.

16.

17.

18.
19.
20.
21.

° © 3 W

With the help of 3 litres can he takes out 3 litres milk from the 10 litres
can. The 10 litres can now has 8 — 3 =5 litres of milk, which he gives to
the customer.

14, 25, 36, 47, 58, 69

2 units

1:2

80

(1) No, all children would not get it.

(i1) All would get it.
9,2,11,4,13,6,15,8,1, 10,3, 12,5, 14, 7.
12, 10,8, 6,4,2,0,12, 10, 8, 6, 4.

Fill the 9 litres can. Remove 5 litres from it using the 5 litres can. Empty
the 5 litres can. Pour 4 litres remaining in the 9 litres can to the 5 litres
can.

Fill the 9 litres can again. Fill the remaining 5 litres can from the water in
it. This leaves 8 litres in the 9 litres can. Empty the 5 litres can. Fill it
from the 9 litres can. You now have 3 litres left in the 9 litres can.

Height = 9m
36
90 minutes

Steps with one pair of foot marks — 2, 3,9, 10
Steps with no foot marks — 1, 5,7, 11
52

99 + —

10

30 km

50 km

% 7000 per month
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22.
23.
24.
25.

26.

217.
28.

% 15,00,000

Index finger

106 mangoes

27

One arrangement couldbe § * **®
cove

(a) 25 (b) 27 (c) 42 (d) 21 (e) 21
One such pairis 13 x 62 =31 x 26.
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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

As we have done quite a lot of this earlier, let us see if we remember which is
the greatest among these :

(i) 92, 392, 4456, 89742_ C Tam the greatest >
(if) 1902, 1920, 9201, 9021, 9210 Tam the greatestt >

So, we know the answers.
Discuss with your friends, how you find the number that is the greatest.
Try These Q)
Can you instantly find the greatest and the smallest numbers in each row?
1. 382,4972, 18, 59785, 750. Ans. 59785 is the greatest and
18 is the 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.

Make five more problems of this kind and give to your friends
to solve.

Now, how do we compare 4875 and 35427

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

Try These Next tell which is greater, 4875 or
U Y 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. The digit at the hundreds

(d) 6895. 23787. 24569. 24659. place 18 greater in 4875 than in 4542.
Therefore, 4875 is greater than 4542.

s
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If the digits at hundreds place are also same in the two numbers, then what
do we do?
Compare 4875 and 4889 ; Also compare 4875 and 4879.

1.2.1 How many numbers can you make?

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

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

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

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

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

( 0754 is a 3-digit number.)

2. Now make the greatest and the smallest 4-digit numbers by using any one
digit twice.
(a) 3,8,7 (b) 9,0,5 () 0,4,9 d) 8,5,1
(Hlint : Think in each case which digit will you use twice.)

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

() Digit 7 is always at Greatest |9 (8|67 |
ones place
Smallest m

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

(b) Digit4 is always Greatest ---
at tens place
Smallest [ 4] |
(©) Digit 9 is always at Greatest

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

H
Smallest || | | |
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4. Take two digits, say 2 and 3. Make 4-digit numbers using both the digits equal

number of times.

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

How many different numbers can you make in all?

Stand in proper order

1. Who is the tallest?

2. Who is the shortest?

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

Rambhari

Dolly Mohan Shashi
(160 cm) (154 cm) (158 cm) (159 cm)
N s (1T 1 ]
T
| = }I'-k;‘fu:m b \ = | | \ o
| |i '[_! 8 . \ | |
ol e
B LJ___L_J o ““LG o
%2635 Z1897 T2854 T1788 %3975
Try These O

Think of five more situations
where you compare three or

more quantities.

Which to buy?

Sohan and Rita went
to buy an almirah.
There were many
almirahs available
with their price tags.

(a) Canyou arrange their prices in increasing

order?

(b) Can you arrange their prices in

decreasing order?

Ascending order Ascending order means arrangement from the smallest to the

greatest.

Descending order Descending order means arrangement from the greatest to

the smallest.

2020-21



KNOowING OUR NUMBERS

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

1.2.2 Shifting digits

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

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

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

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

Write the numbers formed in both ascending and descending order.

Before 171945
Exchanging the 1st and the 3rd tiles.
After 15/19 7]

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

1.2.3 Introducing 10,000

We know that beyond 99 there is no 2-digit number. 99 is the greatest 2-digit
number. Similarly, the greatest 3-digit number is 999 and the greatest 4-digit
number is 9999. What shall we get if we add 1 to 99997

Look at the pattern: 9+1 = 10 = 10x1
9+1 =100 = 10x10
999 +1 = 1000 = 10 x 100
We observe that
Greatest single digit number + 1 = smallest 2-digit number
Greatest 2-digit number + 1 = smallest 3-digit number

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

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

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

78 =70+8=7%x10+8

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

278 =200+70+8=2x100+7 x 10+ 8

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

Later on we extended this idea to 4-digit numbers.

For example, the expansion of 5278 is

5278 =5000 + 200 + 70 + 8

=5%x1000+2x 100+ 7 x 10 + 8

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

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

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

We say that here 8 is at ones place, 7 at tens place, 2 at hundreds place,
5 at thousands place and 4 at ten thousands place. The number is read as forty

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

Try Thesey

Read and expand the numbers wherever there are blanks.

Number  Number Name Expansion

20060 twenty thousand 2 x 10000

26000 twenty six thousand 2 x 10000 + 6 x 1000

38400 thirty eight thousand 3 x 10000 + 8 x 1000
four hundred +4 x 100

65740 sixty five thousand 6 x 10000 + 5 x 1000

seven hundred forty +7x100+4x 10
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89324 eighty nine thousand 8 x 10000 + 9 x 1000
three hundred twenty four +3x100+2x10+4x 1
50000
41000
47300
57630
29485
29085
20085
20005

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

1.2.5 Introducing 1,00,000

Which is the greatest 5-digit number?

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

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

10 x 10,000 = 1,00,000

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

2,46,853 = 2x1,00,000 + 4 x 10,000 + 6 x 1,000 +
8x100+5x10+3 x 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 TheseQ)

Read and expand the numbers wherever there are blanks.

Number Number Name Expansion

3,00,000 three lakh 3 x 1,00,000

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

3,53,500 three lakh fifty three 3 x 1,00,000 + 5 x 10,000
thousand five hundred +3x 1000 + 5 x 100

4,57,928

4,07,928

4,00,829

o

2020-21



s

MATHEMATICS

1.2.6 Larger numbers

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

number. It is called ten lakh.

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

8-digit number is called one crore.

Complete the pattern :

9+1 = 10

99 +1 = 100

999 + 1 =

9,999 + 1

99,999 +1 =

9,99,999 +1 =

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

Try These )

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

B

~~

Remember
1 hundred = 10 tens
1 thousand = 10 hundreds

= 100 tens
1 lakh = 100 thousands
= 1000 hundreds
1 crore =100 lakhs
= 10,000 thousands

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

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

Isita 5 or 6 or 7-digit number?

Do you know the number of people in your state?

How many digits would that number have?

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

a 6-digit number or more?

Try These

1. Give five examples where the number of things counted would be more than

6-digit number.

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

descending order.

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

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

Try reading the following numbers :

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

Did you find it difficult to keep track?
Sometimes it helps to use indicators to read and write large numbers.
Shagufta uses indicators which help her to read and write large numbers.
Her indicators are also useful in writing the expansion of numbers. For example,
she identifies the digits in ones place, tens place and hundreds place in 257 by
writing them under the tables O, T and H as
H T 0 Expansion
2 5 7 2x100+5%x10+7x 1
Similarly, for 2902,
Th H T 0 Expansion
2 9 0 2 2x1000+9%x100+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 entries in the blanks left.

Number |TLakh|Lakh | TTh | Th| H| T | O | Number Name Expansion
7,34,543 | — 7 3 4 | 5| 4 | 3 | Seven lakh thirty
four thousand five |
hundred forty three
32,775,829 3 2 7 5181219 3 x 10,00,000
+ 2 x 1,00,000
+ 7 x 10,000
+5 % 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

2,57,34,543 | — | 2 5 7 31415 143 | i

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

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

You must have noticed that in writing large numbers in the While writing
sections above, we have often used commas. Commashelpus | 1 miber names,
in reading and writing large numbers. In our Indian System | e do not use
of Numeration we use ones, tens, hundreds, thousands and | commas.

then lakhs and crores. Commas are used to mark thousands,
lakhs and crores. The first comma comes after hundreds place (three digits from the
right) and marks thousands. The second comma comes two digits later (five digits
from the right). It comes after ten thousands place and marks lakh. The third comma
comes after another two digits (seven digits from the right). It comes after ten lakh
place and marks crore.

Forexample, 5,08,01,592
3,32,40,781
7,217,05,062

Try reading the numbers given above. Write five more numbers in this form and
read them.

International System of Numeration

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

How many lakhs make a million?

How many millions make a crore?

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

i a gy,

Interesting fact :

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

Do you know? .
- ? i
e s paplaiion e 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 TheseQ)

1.

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

@ 475320 (i) 9847215 @) 97645310  (iv) 30458094
(a) Which is the smallest number?

(b) Which is the greatest number?

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

Read these numbers.

(i 527864 (i) 95432 @) 18950049  (v) 70002509

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

(b) Arrange these in ascending and descending order.

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

Can you help me write the numeral?

To write the numeral for a number you can follow the boxes again.

(a) Forty two lakh seventy thousand eight.

(b) Two crore ninety lakh fifty five thousand eight hundred.

(c) Seven crore sixty thousand fifty five.

Try TheseQ

1.

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

(a) Putcommas for easy reading.
(b) Arrange them in ascending and descending order.

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

3. From the digits 3, 0 and 4, make five numbers each with 6 digits. Use commas.
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_ EXERCISE 1.1
1. Fill in the blanks:

(a) 1 lakh = ten thousand.

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

(d) 1 crore = million.

(e) 1 million = lakh.

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

(b) Nine crore five lakh forty one.
(c) Seven crore fifty two lakh twenty one thousand three hundred two.

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

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

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

4. Insert commas suitably and write the names according to International System
of Numeration :
(a) 78921092  (b) 7452283 (c) 99985102  (d) 48049831

1.3 Large Numbers in Practice

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

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

To measure the length of the classroom or
the school building, we shall find
centimetre too small. We use metre for the

1. How many
centimetres make a

s

kilometre?
2. Name five large cities purpose.
in India. Find their (b) 1 metre = 100 centimetres
popu.lation. Also, find = 1000 millimetres
Efo?;it;z giéltlween Even metre is too small, when we have to
each pair of these cities state distances between cities, say, Delhi

and Mumbai, or Chennai and Kolkata. For
this we need kilometres (km).
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(¢) 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

Fa
—

Try TheseQ)

1.

How many
milligrams
make one
kilogram?

A box contains
2,00,000
medicine tablets
each weighing
20 mg. What is
the total weight
of all the
tablets in the
box in grams
and in
kilograms?

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

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

1 gram = 1000 milligrams.

What is the capacity of a bucket for holding water? It
is usually 20 litres (¢). Capacity is given in litres. But
sometimes we need a smaller unit, the millilitres.
A bottle of hair oil, a cleaning liquid or a soft drink
have labels which give the quantity of liquid inside in
millilitres (ml).

1 litre = 1000 millilitres.

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

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

Try TheseQy

1.

A bus started its journey and reached different places with a speed of

60 km/hour. The journey is shown on page 14.

(1) Find the total distance covered by the bus from A to D.
Find the total distance covered by the bus from D to G
Find the total distance covered by the bus, if it starts from A

(1)
(1if)

and returns back to A.

(iv)

Can you find the difference of distances from C to D and D to E?
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)

Find out the time taken by the bus to i—u'.'EJ;n“
reach

(a) AtoB (b) CtoD

() EtoG  (d) Total journey m\(} Q kn
E < D
8140 km

Raman’s shop

e 1290 km 3410 km

Things Price
Apples %40 per kg
Oranges %30 per kg
Combs % 3 for one
Tooth brushes % 10 for one
Pencils % 1 for one
Note books % 6 for one
Soap cakes % 8 for one
—— The sales during the last year —
Apples 2457 kg
Oranges 3004 kg
Combs 22760
Tooth brushes 25367
Pencils 38530
Note books 40002
Soap cakes 20005
(a) Canyou find the total weight of apples and oranges Raman sold last year?
Weight of apples = kg
Weight of oranges = kg
Therefore, total weight=__ kg+ kg = kg
Answer — The total weight of oranges and apples = kg.

(b)
(©

(d)

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

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

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

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

Solution : Population of the city in 2001
= Population of the city in 1991 + Increase in population
=2,35471 + 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. In the year 2003-2004, the number of bicycles sold was 8,00,100.
In which year were more bicycles sold? and how many more?

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

Now, 800100 Check the answer by adding
1 - 743000 743000

057100 _+57100
N N7 800100  (the answer is right)

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

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

Now, 11980
x 12

23960
+ 119800

143760
Answer:Everyday 1,43,760 pages are printed.

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

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

Now, 75000
X 8

600000

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

3000

Now, 200 ) 600000
— 600

0000 The answer 1s 3,000 notebooks.

% = = EXERCISE 1.2

a—

1. Abook exhibition was held for four days in a school. 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 all the four days.

2. Shekhar is a famous cricket player. He has so far scored 6980 runs in test matches.
He wishes to complete 10,000 runs. How many more runs does he need?

s

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

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

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

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

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

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

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

(Hint: convert datain cm.)

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

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

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

1.3.1 Estimation
News

1. Indiadrew with Pakistan in a hockey match watched by approximately 51,000
spectators in the stadium and 40 million television viewers world wide.

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

3. 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), were there exactly 51,000 spectators in the stadium? or did exactly
40 million viewers watched the match on television?

Obviously, not. The word approximately itself
shows that the number of people were 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
estimates to give an idea of the quantity.

Discuss what each of these can suggest.
Where do we approximate? Imagine a big celebration at your home. The first

thing you do is to find out roughly how many guests may visit you. Can you get an
idea of the exact number of visitors? It is practically impossible.

The finance minister of the country presents a budget annually. The minister provides
for certain amount under the head ‘Education’. Can the amount be absolutely accurate?
It can only be a reasonably good estimate of the expenditure the country needs for
education during the year.

Think about the situations where we need to have the exact numbers and compare
them with situations where you can do with only an approximately estimated number.
Give three examples of each of such situations.

1.3.2 Estimating to the nearest tens by rounding off
Look at the following :

= r x

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

(a) Find which flags are closer to 260.

(b) Find the flags which are closer to 270.

Locate the numbers 10,17 and 20 on your ruler. Is 17 nearer to 10 or 20? The
gap between 17 and 20 is smaller when compared to the gap between 17 and 10.

123456 7 8 9101112131415 16 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? Is it not 80?

We see that the numbers 1,2,3 and 4 are nearer to O than to 10. So, we
round off 1, 2, 3 and 4 as 0. 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 is a common
practice to round it off as 10.
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Try TheseQ
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 500?

410 1s closer to 400, so it is rounded off to 400, correct to the nearest
hundred.

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

Numbers 51 to 99 are closer to 100 than to 0, and so are rounded off to 100.
Number 50 is equidistant from O and 100 both. It is a common practice to round it off
as 100.

Check if the following rounding off is correct or not :

841 —» 800; 9537 —» 9500; 49730 —» 49700;
2546 —» 2500; 286 —» 200; 5750 —» 5800;
168 —» 200; 1499 — 100; 9870 —» 9800.

Correct those which are wrong.

1.3.4 Estimating to the nearest thousands by rounding off

We know that numbers 1 to 499 are nearer to O than to 1000, so these numbers are
rounded off as O.

The numbers 501 to 999 are nearer to 1000 than O so they are rounded off as
1000.

Number 500 is also rounded off as 1000.

Check if the following rounding off is correct or not :
2573 — 3000; 53552 — 53000;

6404 —> 6000; 65437 —> 65000;

7805 — 7000, 3499 — 4000.

Correct those which are wrong.
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Try These Q)

Round off the given numbers to the nearest tens, hundreds and thousands.

Given Number Approximate to Nearest Rounded Form

75847 Tens

75847 Hundreds
75847 Thousands
75847 Ten thousands

1.3.5 Estimating outcomes of number situations

How do we add numbers? We add numbers by following the algorithm (i.e. the
given method) systematically. We write the numbers taking care that the digits in the
same place (ones, tens, hundreds etc.) are in the same column. For example,
3946 + 6579 + 2050 is written as —

Th H T (0
3 9 4 6
6 5 7 9
+2 0 5 0

We add the column of ones and 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, when you go to a fair or the market, you find a variety 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 is to receive money from two sources. The money he is to 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,
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on milk, and on clothes and also on other regular
expenses. This month they have to go for visiting
and buying gifts. They estimate the amount they
would spend on all this and then add to see, if what
they have, would be enough.

Would they round off to thousands as the
trader did?

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

Did we use rounding off to the same place in all these?

There are no rigid rules when 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 a number to any place. The trader
rounded off the amounts to the nearest thousands and was satisfied that he had
enough. So, when you estimate any sum or difference, you should have an idea
of why you need to round off and therefore the place to which you would round
off. Look at the following examples.

Example 5 : Estimate: 5,290 + 17,986.
Solution : You find 17,986 > 5,290.

Round off to thousands.

17,986 rounds off to 18,000
+5,290 rounds off to + 5,000
Estimated sum = 23,000

Does the 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 begin with we round off to thousands. (Why?)

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

This is not a reasonable estimate. Why is this not reasonable?
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To get a closer estimate, let us try rounding each number to hundreds.
5,673 rounds off to 5,700
— 436 rounds off to — 400

Estimated difference = 5,300
This is a better and more meaningful estimate.
1.3.7 To estimate products

How do we estimate a product?
What is the estimate for 19 x 78?

It is obvious that the product is less than 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 hundreds we TI‘)’ These ()
get 100 x 200 = 20,000. This is much larger than the .
Estimate the
actual product. So, what do we do? To get a more followi ducts -
) i ollowing products :
reasonable estimate, we try rounding off 63 to the (@) 87x 313
nearest 10, i.e. 60, and also 182 to the nearest ten, i.e. (b) 9 x 795
180. We get 60 x 180 or 10,800. This is a good () 898 x 785
estimate, but is not quick enough. (d) 958 x 387
If we now try approximating 63 to 60 and 182 to = Make five more
the nearest hundred, i.e. 200, we get 60 x 200, and this = such problems and
number 12,000 is a quick as well as good estimate of = solve them.
the product.

The general rule that we can make is, therefore, Round off each factor to its
greatest place, then multiply the rounded off factors. Thus, in the above
example, we rounded off 63 to tens and 182 to hundreds.

Now, estimate 81 x 479 using this rule :
479 is rounded off to 500 (rounding off to hundreds),
and 81 is rounded 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
are not sure about your answer. A quick and reasonable estimate
of the product will be 40 x 2000 i.e. 80,000. If your answer
is close to 80,000, it is probably right. On the other hand, if
itis close to 8000 or 8,00,000, something is surely wrong in
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. Estimate each of the following using general rule:
(@) 730 +998 (b) 796 —-314 (c) 12,904 +2,888  (d) 28,292 - 21,496
Make ten more such examples of addition, subtraction and estimation of their outcome.

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

(a) 439+334+4317 (b) 1,08,734-47,599  (c) 8325-491
(d) 4,89,348 — 48,365
Make four more such examples.
3. Estimate the following products using general rule:
(a) 578 x 161 (b) 5281 x3491 (c) 1291 x 592 (d) 9250 x 29

Make four more such examples.

1.4 Using Brackets

Meera bought 6 notebooks from the market and the cost was % 10 per notebook.
Her sister Seema also bought 7 notebooks of the same type. Find the total money
they paid.

Seema calculated the Meera calculated the
amount like this amount like this
6x10+7x10 6+7=13

= 60+ 70

=130 and 13x10=130

Ans. % 130 Ans. % 130

You can see that Seema’s and Meera’s ways to get the answer are a bit different.
But both give the correct result. Why?

Seema says, what Meera has done is 7 + 6 x 10.

Appu points out that 7+ 6 X 10 =7 + 60 = 67. Thus, this is not what Meera
had done. All the three students are confused.

To avoid confusion in such cases we may use brackets. We can pack the numbers
6 and 7 together using a bracket, indicating that the pack is to be treated as a single
number. Thus, the answer is found by (6 +7) x 10=13 x 10.

This is what Meera did. She first added 6 and 7 and then multiplied the sum
by 10.

This clearly tells us : 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.
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Try These Q)

1. Write the expressions for each of the following using brackets.
(a) Four multiplied by the sum of nine and two.
(b) Divide the difference of eighteen and six by four.
(c) Forty five divided by three times the sum of three and two.

2. Write three different situations for (5 + 8) x 6.
(One such situation is : Sohani and Reeta work for 6 days; Sohani
works 5 hours a day and Reeta 8 hours a day. How many hours do
both of them work in a week?)

3. Write five situations for the following where brackets would be
necessary. (a) 7(8 — 3) ) (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 a track of what steps we
have to follow without using brackets?

1) 7x109 =7x(100+9)=7x%x100+7x9 =700+ 63 =763
(i1)102 x 103 = (100 + 2) x (100 + 3) = (100 + 2) x 100 + (100 + 2) x 3
= 100 x100+2x 100+ 100 x3 +2x 3
= 10,000 + 200 + 300 + 6 = 10,000 + 500 + 6
= 10,506
(1) 17 x 109 = (10+7)x 109 =10 x 109 + 7 x 109
= 10x (100 + 9) + 7 x (100 + 9)
= 10x100+10x9+7x100+7x%x9

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

1.5 Roman Numerals

We have been using the Hindu-Arabic numeral system so far. This
1s not the only system available. One of the early systems of
writing numerals is the system of Roman numerals. This system
is still used in many places.

s

For example, we can see the use of Roman numerals in clocks; it
is also used for classes in the school time table etc.

Find three other examples, where Roman numerals are used.
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The Roman numerals :
I, II, III, IV, V, VI, VI, VII, IX, X

denote 1,2,3,4,5,6,7,8,9 and 10 respectively. This is followed by XI for 11, XII
for 12,... till XX for 20. Some more Roman numerals are :

I v X L C D M
1 5 10 50 100 500 1000
The rules for the system are :
(a) If a symbol is repeated, its value is added as many times as it occurs:
1.e. Ilis equal 2, XX is 20 and XXX 1s 30.

(b) A'symbol is not repeated more than three times. But the symbols V, L and D
are never repeated.

(c) If a symbol of smaller value is written to the right of a symbol of greater
value, its value gets added to the value of greater symbol.

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

(d) If a symbol of smaller value is written to the left of a symbol of greater
value, its value is 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) The symbols V, L and D are never written to the left of a symbol of greater
value, i.e. V, Land D are never subtracted.

The symbol I can be subtracted from V and X only.
The symbol X can be subtracted from L, M and C only.

Following these rules we get,

1 = 1 10 = X 100=C

2 = 1 20 = XX

3 = I 30 = XXX Try TheseQ)
4 = NV 40 = XL Write in

5 =V 50 = L Roman

6 = VI 60 = IX numerals.

7 = VI 70 = LXX 1. 73

8 = VII 80 = LXXX 2. 92

9 = IX 90 = XC

(a) Write in Roman numerals the missing numbers in the table.

(b) XXXX, VX, IC, XVV are not written. Can you tell why? _
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Example 7 : Write in Roman Numerals (a) 69 (b) 98.

Solution : (a) 69 =60+9 (b) 98 =90+ 8
=050+10)+9 =(100-10) + 8
=LX+1IX =XC+ VIl
=LXIX =XCVIII

What have we discussed?

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

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

3. The smallest four digit number is 1000 (one thousand). It follows the largest three
digit number 999. Similarly, the smallest five digit number is 10,000. It is ten thousand
and follows the largest four digit number 9999.
Further, the smallest six digit number is 100,000. It is one lakh and follows the largest
five digit number 99,999. This carries on for higher digit numbers in a similar manner.

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

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

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

i a gy,

7. There are anumber of situations in which we do not need the exact quantity but need
only areasonable guess or an estimate. For example, while stating how many spectators
watched a particular international hockey match, we state the approximate number,
say 51,000, we do not need to state the exact number.
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Estimation involves approximating a quantity 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 have to estimate the outcome of number operations. This
is done by rounding off the numbers involved and getting a quick, rough answer.

Estimating the outcome of number operations is useful in checking answers.

Use of brackets allows us to avoid confusion in the problems where we need to
carry out more than one number operation.

We use the Hindu-Arabic system of numerals. Another system of writing numerals is
the Roman system.
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Numbers

Chapter 2

Introduction

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

Natural numbers.

Predecessor and successor

Given any natural number, you can add 1 to
that number and get the next number i.e. you
get its successor.

The successor of 16 is 16 + 1 = 17,
that of 19 1s 19 +1 = 20 and so on.

The number 16 comes before 17, we
say that the predecessor of 17 is 17-1=16,
the predecessor of 20 is 20 — 1 = 19, and
SO on.

The number 3 has a predecessor and a
successor. What about 2? The successor is
3 and the predecessoris 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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Try TheseQy

1.

Write the predecessor
and successor of

19; 1997, 12000;
49; 100000.

Is there any natural
number that has no
predecessor?

Is there any natural
number which has no
successor? Is there a
last natural number?
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get a larger number. In that case we can even write the number of hair on two
heads taken together.

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

2.2 Whole Numbers

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

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

TI’)’ These O In your previous. classes you h?lve leal.‘r%t to

) perform all the basic operations like addition,
' subtraction, multiplication and division on
numbers. You also know how to apply them to
problems. Let us try them on a number line.
Before we proceed, let us find out what a
number line is!

Are all natural numbers
also whole numbers?
2. Are all whole numbers
also natural numbers?
3. Which is the greatest
whole number?

2.3 The Number Line

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

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

This is a number line for the whole numbers.

v

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

On the number line you will see that the number 7 is on the right of 4. _

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

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

What can you say about 10 and 20?

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

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

Addition on the number line

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

v

0 1 2 3 4 5 6 7

Start from 3. Since we add 4 to this number so we TI’)’ These Q)
make 4 jumps to the right; from 3to4,4to5,5to6and 6  Find4 +5;
to 7 as shown above. The tip of the last arrow in the fourth ~ 2+6;3+5
jump is at 7. and 1+6

o > using the
The sumof3and4is7,1e.3+4="17. numberline.
Subtraction on the number line

The subtraction of two whole numbers can also be shown on the number line.
Let us find 7 - 5.

v

A S
I I I
o 1 2 3 4

Start from 7. Since 5 is being subtracted, so move Try These O
towards left with 1 jump of 1 unit. Make 5 such jumps. We = g q8_ 3:
reach the point 2. We get 7 -5 = 2. 6-2:9-6
using the

Multiplication on the number line
number line.

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

0 1 2

v

4 5

w4
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Start from 0, move 3 units at a time to the right, make Tl’y These Q)
such 4 moves. Where do you reach? You will reach 12.  gipd 2 x 6;

So, we say, 3 x4 =12. 3% 3:4 %2
using the
EXERCISE 2.1 number line.
1. Write the next three natural numbers after 10999.
2. Write the three whole numbers occurring just before 10001.
3. Which s the smallest whole number?
4. How many whole numbers are there between 32 and 537
5. Write the successor of :
(a) 2440701  (b) 100199  (c) 1099999 (d) 2345670

6. Write the predecessor of :
(a) 94 (b) 10000 (c) 208090 (d) 7654321

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

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

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

(c) Zeroisthe smallest whole number. (d) 600 is the successor of 599.

(e) All natural numbers are whole numbers.

(f) All whole numbers are natural numbers.

(g) The predecessor of a two digit number is never a single digit number.

(h) 11is the smallest whole number.

(1) The natural number 1 has no predecessor.

(j) The whole number 1 has no predecessor.

(k) The whole number 13 lies between 11 and 12.

(1) The whole number 0 has no predecessor.

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

e CI
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Do This =+

Let each one of you in the class take any two whole numbers and add them.
Is the result always a whole number?
Your additions may be like this:

7+ | 8 = | 15, a whole number
51+ |5 = | 10, a whole number
O | + |15 | = | 15, a whole number
45 =
+ =

Try with five other pairs of numbers. Is the sum always a whole number?

Did you find a pair of whole numbers whose sum is not a whole number?
Hence, we say that sum of any two whole numbers is a whole number i.e. the
collection of whole numbers is closed under addition. This property is known
as the 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, a whole number
5 5 = 25, a whole number
0 15| = 0, a whole number

X| X| X | X |X

The multiplication of two whole numbers is also 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, discuss and write

1. The whole numbers

are not closed under |01 = 2 | = | 4 awhole number
subtraction. Why? 71 - 8| = ?, not a whole number
Your subtractions may | 3 | — | 4 | = | 1,awhole number
be like this : 31 -109 = ?, not a whole number

Take a few examples of your own and confirm.
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2. Are the whole numbers closed under division? No. Observe this table :

8| | 4 = 2, a whole number
5
S| =7 = 7 , not a whole number
12 = | 3 = 4, a whole number
6 -5 = g, not a whole number

Justify it by taking a few more examples of your own.

Division by zero

Division by a number means subtracting that number repeatedly.
Let us find 8 + 2.

6 Subtract 2 again and again from 8.

4 After how many moves did we
- 2 3 reach 0? In four moves.

2 So, we write 8§ + 2 =4.
- 2 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 We say 2 + 0 is not defined.
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Letustry 7+0
7
- 0 . 1 Acai
gain, we never get 0 at any
/ stage of subtraction.
=0 2 We say 7 + 0 is not defined.
(7) . Check it for 5 = 0, 16 = 0.

Division of a whole number by 0 is not defined.

Commutativity of addition and multiplication

What do the following number line diagrams say?

o
-
N
w
~
o 47
o
-
N
w
~
o

In both the cases we reach 5. So, 3 + 2 is same as 2 + 3.
Similarly, 5 + 3 is same as 3 + 5.

Try itfor4 + 6 and 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
changed.

d _

You can add two whole numbers in any order.

We say that addition is commutative for whole numbers. This property is
known as commutativity for addition.
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Discuss with your friends

You have a small party at home.

OOOOO0O000O |(OOOOcOd
You want to arrange 6 rows of | OO0 | OO
chairs with 8 chairs in each row EEEEEE E EEEEEE
for .the VISIt(.)I‘S. Thg number of OOoOoOOoOnO | oooooo
chairs you will need is 6 x 8. You |0 1]
find that the room is not wide OooooD

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

Is there a commutative property of multiplication?
Multiply numbers 4 and 5 in different orders.

You will observe that4 x 5 =35 x 4.

Is it true for the numbers 3 and 6; 5 and 7 also?

You can multiply two whole numbers in any order.

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

Verity :

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

(11) Is (6 +3) same as (3 +6)?
Justify it by taking few more combinations of whole numbers.
Associativity of addition and multiplication

Observe the following diagrams :

e oo ©°
(@ 2+3)+4=5+4=9 oo oo
b) 2+B+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?

We also have, (5+7)+3=12+3=15and 5+ (7+3)=5+10=15.
So,5+7)+3=5+(7+3)
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This is associativity 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 numbers for
convenience of adding.

@ Play this game

You and your friend can play this.

You call a number 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 alternately. 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
(Fig 2.1).

o0 o (00 o

Count the number ) ) ) ) oo o o0 o
of dots in Fig 2.1 (a) eojee |00 0o oo 0o
) ) e o ) IR

and Fig 2.1 (b). What
do you get? The (a) , (b)
number of dots is the Fig 2.1
same. In Fig 2.1 (a), we have 2 x 3 dots in each box. So, the total number
of dots is (2 x 3) x 4 = 24.

In Fig 2.1 (b), each box has 3 x 4 dots, so in all there are 2 x (3 x 4) =24 dots.
Thus, (2 x3) x4 =2 x (3 x4). Similarly, you can see that (3 x 5) x4 =3 x (5 x4)

Try this for (5 x 6) x 2 and 5 x (6 X 2); (3 x 6) x4 and 3 x (6 x 4).

This is associative property for multiplication of whole numbers.
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Think on and find :

Which is easier and why?

(@A) (6x5)x3 or 6 x(5x%x3)
(b) (9x4)x25 or 9x(4x25)

Example 2 : 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 a combination 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 TI’)’ These O
multiplication is very useful in the Find: 7+ 18+ 13;16 + 12+ 4
following types of sums.

Example 3 : Find 12 x 35.

Solution : 12 x 35 =(6 x2) x35=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.

Example 4 : Find 8 x 1769 x 125 Try These Q)
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, discuss and write

Is(16+4)+2=16+ (4 +2)?

Is there 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 a graph paper of size 6 cm by 8 cm having squares of size 1 cm x 1 cm.
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How many squares do you have in all?

el

Is the number 6 x 8?
Now cut the sheet into two pieces of sizes 6 cm by 5 cm and 6 cm by 3 cm, as

shown in the figure.

Number of squares : Isit6 x 5?  Number of squares : Is it 6 x 3?

In all, how many squares are there in both the pieces?
Isit (6 X 5) + (6 x 3)? Does it mean that 6 x 8§ = (6 X 5) + (6 x 3)?

But, 6 x8=6x(5+3)

Does this show that 6 x (5 +3) = (6 X 5) + (6 x 3)?
Similarly, you will find that2 x 3 +5)=2x3)+(2x5)

This is known as distributivity of multiplication over addition.

find using distributivity : 4 X (5+8); 6 X (7+9); 7x (11 +9).

Think, discuss and write

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

425
x136

2550
12750
42500

57800

TTTT

425 X 6 (multiplication by 6 ones)
425 x 30 (multiplication by 3 tens)
425 %100  (multiplication by 1 hundred)

425 % (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 : This can be found by two methods.

Method 1: Find the amount for lunch for 5 days.
Find the amount for milk for 5 days.
Then add i.e.
Cost of lunch =5 x 20 =% 100
Costof milk =5x 4=%20
Total cost =% (100 +20) =% 120

Method 2 : Find the total amount for one day.
Then multiply it by 5 i.e.
Cost of (lunch + milk) for one day =% (20 + 4)
Cost for S5 days =35 x (20+4)=3 (5 x24)
=% 120.
The example shows that
S5xR20+4)=(5x20)+(5%x4)
This is the principle of distributivity of multiplication over addition.

Example 6 : Find 12 x 35 using distributivity.

Solution : 12 x 35 =12 x (30 + 5) T;Y dTJI_‘S*-Seég« o
—12x30+12x5 ind 15 x 68; 17 x 23;
=360 + 60 = 420 69 x 78 + 22 x 69 using

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

Identity (for addition and multiplication)

How is the collection of whole numbers different

71 +| 0| = 7

from the collection of natural numbers? It is just
' (] . 5 + O = 5

the presence of 'zero' in the collection of whole
numbers. This number 'zero' has a special role in O +[15] =115
addition. The following table will help you guess | O | + |26 | = | 26
the role. O + ... = | ..

When you add zero to any whole number what

e CI
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It is the same whole number again! Zero is called an identity for addition

of whole numbers or additive identity for whole numbers.

Zero has a special role in multiplication too. Any number when multiplied

by zero becomes zero!
For example, observe the pattern :

5x6=30

S5x5=25 Observe how the products decrease.
5x4=20 Do you see a pattern?

S5x3=15 Can you guess the last step?

Sx2=.. Is this pattern true for other whole numbers also?
Sx1l=.. Try doing this with two different whole numbers.
5x0=7?

You came across an additive identity for whole | 7| x| 1 | = 7
numbers. A number remains unchanged whenadded | 51 . | | | = | 5
Fo zero. Similar is the case for a rgultiplicative <12l =112
identity for whole numbers. Observe this table.

You are right. 1 is the identity for multiplication |1 | * 100 = |100
of whole numbers or multiplicative identity for | 1| X |..... = | lacoco
whole numbers.

S= . EXERCISE 2.2
1. Find the sum by suitable rearrangement:

(a) 837 +208 + 363 (b) 1962 + 453 + 1538 + 647
2. Find the product by suitable rearrangement:

(@) 2x 1768 x 50 (b) 4x166x%x25 (c) 8x291x125

(d) 625 x279 x 16 () 285x5x60 (f) 125x40x 8 x25
3. Find the value of the following:

(@) 297 x 17 +297 x 3 (b) 54279 x 92 + 8 x 54279

(c) 81265 x 169 — 81265 x 69 (d) 3845 x5 x 782 + 769 x 25 x 218
4. Find the product using suitable properties.

(a) 738 x 103  (b) 854 x 102 (c) 2581008 (d) 1005 x 168
5. Ataxidriver filled his car petrol tank with 40 litres of petrol on Monday. The next day,

he filled the tank with 50 litres of petrol. If the petrol costs ¥ 44 per litre, how much did
he spend in all on petrol?

2020-21



WHoOLE NUMBERS

6. A vendor supplies 32 litres of milk to a hotel in the morning and
68 litres of milk in the evening. If the milk costs ¥ 45 per litre,
how much money is due to the vendor per day?

7. Match the following:

1) 425 x 136 =425 % (6 +30+100) (a) Commutativity under

multiplication.
() 2x49 x50=2 x50 x49 (b) Commutativity under addition.
(ii1) 80 + 2005 + 20 = 80 + 20 + 2005 (c¢) Distributivity 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) a line (2) a rectangle (3) a square and (4) a triangle.
Every number should be arranged in one of these shapes. No other shape is
allowed.

e Every number can be arranged as a line;

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

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

The number 6 can be shown as o o o
a rectangle. Note there are 2 o o o
rows and 3 columns.

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

.o LI )
4—>.. Q——> o 0o o
LI )

e Some numbers can also be arranged as triangles.

For example,

3/ . . 6 —>

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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2
3.
4. Write down the first seven numbers that can be arranged as triangles,

5.

Now, complete the table :

Number, Line |Rectangle| Square | Triangle
2 Yes No No No
3 Yes No No Yes
4 Yes Yes Yes No
5 Yes No No No
6
7
8
£
10
11
12
13

Try TheseQ

1.
. Which can be shown as squares?

Which numbers can be shown only as a line?
Which can be shown as rectangles?

e.g. 3,6, ...

Some numbers can be shown by two rectangles, for example,

12% e o0 0 (r @ 0 0 0 0 o

3x4 2%x6

Give at least five other such examples.

Patterns Observation
Observation of patterns can guide you in simplifying processes. Study the

following:
(@ 117+9 = 117+10 -1 = 127-1 =
(b)117-9 = 117-10 +1 = 107+ 1 =

2020-21
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©)1174+99 = 117+100-1= 217-1 = 216
d117-99 = 117-100+1= 17+1 = 18
Does this pattern help you to add or subtract numbers of the form
9,99, 999,...?
Here is one more pattern :
(a) 84x9 =84x(10-1) (b) 84 x99 =284 x(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,...7

Such shortcuts enable you to do sums verbally.

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

. 10 960 . 100 9600
(1) 96x5=96x —=—"=480 (i) 96x25=96x — = —— =2400
2 2 4 4
1000 96000
(iii) 96 x 125 = 96 x s = g = 12000...

What does the pattern that follows suggest?

10
(1) 64x5=64x?=32><10=320x1
.. 30
(i1) 64><15=64x7=32x30=320x3

50
(iii)64><25=64><7:32x50=320x5

70
@iv) 64><35=64><7=32><70=320x7 .......

~ EXERCISE 2.3

1. 'Which of the following will not represent zero:

0 10-10
(@ 1+0 (b) 0x0 (© 5 d) —
2. Ifthe product of two whole numbers is zero, can we say that one or both of them will

be zero? Justify through examples.
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3. Ifthe product of two whole numbers is 1, can we say that one or both of them will be
1? Justify through examples.

4. Find using distributive property :

(a) 728 x 101 (b) 5437 x 1001 (c) 824 x 25 (d) 4275 x 125 (e) 504 x 35
5. Study the pattern :

Ix8+1 =9 1234 x 8 +4 =9876

12x8+2 =98 12345 x 8 +5 =98765

123 x 8 + 3 =987

Write the next two steps. Can you say how the pattern works?

(Hint: 12345 =11111 + 1111 + 111+ 11 + 1).

What have we discussed?

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

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

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

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

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

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

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

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

9. Adding two whole numbers always gives a whole number. Similarly, multiplying two
whole numbers always gives a whole number. We say that whole numbers are closed
under addition and also under multiplication. However, whole numbers are not closed
under subtraction and under division.

s

10. Division by zero is not defined.
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Zero is the identity for addition of whole numbers. The whole number 1 is the identity
for multiplication of whole numbers.

You can add two whole numbers in any order. You can multiply two whole numbers in
any order. We say that addition and multiplication are commutative for whole numbers.

. Addition and multiplication, both, are associative for whole numbers.
14.
15.

Multiplication is distributive over addition for whole numbers.

Commutativity, associativity and distributivity properties of whole numbers are useful
in simplifying calculations and we use them without being aware of them.

Patterns with numbers are not only interesting, but are useful especially for verbal
calculations and help us to understand properties of numbers better.
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Playing with
Numbers

Introduction

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

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

°
°

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

o o

(i11) 3 marbles in each row
Number of rows =2 e o o
Total number of marbles =3x2=6 e o o

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

in arow.
Number of rows =1 o000 00
Total number of marbles =6x1=6

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

6=1x6; 6=2x3; 6=3x%x2; 6=6x1
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From 6 =2 x 3 it can be said that 2 and 3 exactly divide 6. So, 2 and 3 are
exact divisors of 6. From the other product 6 = 1 x 6, the exact divisors of 6 are

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

3.2 Factors and Multiples

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

1) 44 2) 42 3) 4 (1 4) 4 (1
4 ~4 -3 4
0 0 1 0

Quotientis 4  Quotient is 2 Quotient is 1 Quotient is 1

Remainder is 0 Remainderis 0 Remainder is 1 Remainder is 0
4=1x4 4=2x2 4=4x1

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

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

about spotting factors.

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

1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19| [20] |21
2| |23 24| |25 26| |27 28
29 (30| |31 32 33 34| |35
36| |37 38 39| |40 |41 42
43| |aa| 45| |ae| [47| |48] 49| |50
2020-21
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Steps

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

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

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

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

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

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

When we write a number 20 as 20 =4 x 5, we say 4 :
and 5 are factors of 20. We also say that 20 is a multiple multiple
of 4 and 5. T

The representation 24 = 2 x 12 shows that 2 and 12 4 x 5=20
are factors of 24, whereas 24 is a multiple of 2 and 12. VN
We can say that a number is a multiple of each of its factor factor

factors Try These ()

Let us now see some interesting facts about factors and Find the possible

multiples. factors of 45, 30
(a) Collect a number of wooden/paper strips of length 3  and 36.

units each.

(b) Join them end to end as shown in the following
figure.

The length of the strip at the topis 3 =1 x 3 units.

W W W] W[ W
W W W] W[ W
W W[ W[ O

The length of the strip below itis 3 + 3 = 6 units. 12
Also, 6 =2 x 3. The length of the next stripis 3+ 3 + 3137 15
3 =9 units, and 9 =3 x 3. Continuing this way we

can express the other lengths as,
12=4x%x3; 15=5x%3

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

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

Each of these multiples is greater than or equal to 3.

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

The list is endless. Each of these numbers is greater than or equal to 4.
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Let us see what we conclude about factors and multiples:

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

We say 1is a factor of every number.

2. Can7be afactor of itself ? Yes. You can write 7 as 7="7 x 1. What about 10?
and 157?.

You will find that every number can be expressed in this way.
We say that every number is a factor of itself.

3. 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.

4. What are the factors of 34?7 They are 1, 2, 17 and 34 itself. Out of these
which is the greatest factor? It is 34 itself.

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

We say that every factor is less than or equal to the given number.

5. The number 76 has 5 factors. How many factors does 136 or 96 have? You
will find that you are able to count the number of factors of each of these.

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

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

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

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

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

We find that the number of multiples of a given number is infinite.

8. Can 7 be amultiple of itself ? Yes, because 7 = 7x1. Will it be true for other
numbers also? Try it with 3, 12 and 16.

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

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

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

Is 10 a perfect number?

Example 1 : Write all the factors of 68.
Solution : We note that

68 =1 x 68 68 =2 x 34

68 =4 x 17 68 =17 x4

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

Example 2 : Find the factors of 36.

Solution : 36 =1 x 36 36=2x18 36=3x12
36=4x9 36=6x6
Stop here, because both the factors (6) are same. Thus, the factors are 1, 2,
3,4,6,9,12, 18 and 36.

Example 3 : Write first five multiples of 6.

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

EXERCISE 3.1

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

Column 1 Column 2

@ 35 (a) Multiple of 8
@ 15 (b) Multiple of 7
@) 16 (c) Multiple of 70
@av) 20 (d) Factor of 30
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(e) Factor of 50
() Factor of 20

4. Find all the multiples of 9 upto 100.

3.3 Prime and Composite Numbers

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

Numbers Factors Number of Factors
1 1 1
2 1,2 2
3 1,3 2
4 1,2,4 3
5 1,5 2
6 1,2,3,6 4
7 1,7 2
8 1,2,4,8 4
9 1,3,9 3
10 1,2,5,10 4
11 1,11 2
12 1,2,3,4,6,12 6

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

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

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

1 is neither a prime nor
a composite number.

Numbers having more than two factors are
called Composite numbers.

Is 15 a composite number? Why? What about
187257

Without actually checking the factors of a number, we can find prime

numbers from 1 to 100 with an easier method. This method was given by a
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Greek Mathematician Eratosthenes, in the third century B.C. Let us see the
method. List all numbers from 1 to 100, as shown below.

X @ @ x ® x @

2EEREE®RE
EEXIRELRE
SEEIIEIOERHES

EEIRE R R R R X

22O O®
SEFRLE SR
SEXRLEERR
2@z @k @@ x*
SgeygerreR:

REXITRZREEXX

Step 1 : Cross out 1 because it is not a prime number.

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

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

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

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

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

Eratosthenes.

i a gy,

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

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

even and odd numbers

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

These are called even numbers. The rest of the numbers 1, 3, 5,7, 9, 11,...
are called odd numbers.
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You can verify that a two digit number or a three digit number is even or not.
How will you know whether a number like 756482 is even? By dividing it by 2.
Will it not be tedious?

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

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

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

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

. EXERCISE 3.2

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

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

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

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

() Prime numbers do not have any factors.

(g) Sum of two prime numbers is always even.

(h) 2isthe only even prime number.

(1) All even numbers are composite numbers.

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

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

4. Write down separately the prime and composite numbers less than 20.
5. Whatis the greatest prime number between 1 and 10?

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

8. Which of the following numbers are prime?
(@ 23 (b) 51 (c) 37 (d) 26
9. Write seven consecutive composite numbers less than 100 so that there is no prime
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10. Express each of the following numbers as the sum of three odd primes:
(@ 21 ()31 (c) 53 (d) 61
11. Write five pairs of prime numbers less than 20 whose sum is divisible by 5.
(Hint : 347 =10)
12. Fill in the blanks :
(a) A number which has only two factors is called a
(b) A number which has more than two factors is called a
(c) 1isneither nor
(d) The smallest prime number is
(e) The smallest composite number is
(f) The smallest even number is

3.4 Tests for Divisibility of Numbers

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

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

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

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

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

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

Can you find out the divisibility rule for 100?

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

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

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

Is 1750125 divisible 5?

Divisibility by 2 : Charu observes a few multiples of 2 to be 10, 12, 14, 16...
and also numbers like 2410, 4356, 1358, 2972, 5974. She finds some pattern
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in the ones place of these numbers. Can you tell that? These numbers have only
the digits 0, 2, 4, 6, 8 in the ones place.

She divides these numbers by 2 and gets remainder 0.

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

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

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

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

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

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

These are not divisible by 3.

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

Is 7221 divisible by 3?

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

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

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

Now for a number divisible by 3 but not by 2, one example is
27.1s 27 divisible by 6? No. Try to find numbers like 27.
From these observations we conclude that if a number is
divisible by 2 and 3 both then it is divisible by 6 also.

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

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

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

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

So, we see that a number with 3 or more digits is divisible by 4 if the
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number formed by its last two digits (i.e. ones and tens) is divisible by 4.
Check this rule by taking ten more examples.
Divisibility for 1 or 2 digit numbers by 4 has to be checked by actual division.

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

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

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

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

Is 73512 divisible by 8?

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

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

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

1+8=9,2+7=9,346=9,4+5=9

44+64+0+8=18,5+2+8+3=18

All these sums are also divisible by 9.

Is the number 758 divisible by 9?

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

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

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

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

We observe that in each case the difference is either O or divisible by 11. All
these numbers are also divisible by 11.
For the number 5081, the difference of the digits is (5+8) — (1+0) = 12

which is not divisible by 11. The number 5081 is also not divisible by 11.
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Thus, to check the divisibility of a number by 11, the rule is, find the
difference between the sum of the digits at odd places (from the right)
and the sum of the digits at even places (from the right) of the number.
If the difference is either 0 or divisible by 11, then the number is
divisible by 11.

—. EXERCISE 3.3

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

Number Divisible by

128 Yes | No | Yes | No [No |Yes [ No | No [ No
990 | o | | e e e e e e ]
1586 | oo | e | e | e e e | e | e |
275 | e e | e | e | e Y e | ] R
6686 | ... | oo | e | e e | s ]
639210 | ... | oo | e | o e e o ]
429714 | oo | e | e e o e | s ]
2856 | . | | e | o o e o ]
3060 | . | e | e | e o | o ]
406839 | ... | oo | e | o o | e ]

2. Using divisibility tests, determine which of the following numbers are divisible by
4; by 8:
(a) 572 (b) 726352 (c) 5500 (d) 6000 (e) 12159
) 14560 (g) 21084 (h) 31795072 (i) 1700 (G) 2150
3. Using divisibility tests, determine which of following numbers are divisible by 6:
(a) 297144 (b) 1258 (c) 4335 (d) 61233 (e) 901352
) 438750 (g) 1790184 (h) 12583 @ 639210 () 17852
4. Using divisibility tests, determine which of the following numbers are divisible by 11:

(a) 5445 (b) 10824  (c) 7138965  (d) 70169308 (e) 10000001
® 901153

5. Write the smallest digit and the greatest digit in the blank space of each of the following
numbers so that the number formed is divisible by 3 :

(a) __6724 (b) 4765 _2
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6. Write a digitin the blank space of each of the following numbers so that the number
formed is divisible by 11 :

(@) 92 __389 (b) 8__9484

3.5 Common Factors and Common Multiples

Observe the factors of some numbers taken in pairs.

(a) What are the factors of 4 and 18? TI’)’ These Q)
The factors of 4 are 1, 2 and 4. Find the common factors of
The factors of 18 are 1,2,3,6,9and 18. @820 (915
The numbers 1 and 2 are the factors of both 4 and 18.
They are the common factors of 4 and 18.

(b) What are the common factors of 4 and 15?
These two numbers have only 1 as the common factor.
What about 7 and 16?
Two numbers having only 1 as a common factor are called co-prime
numbers. Thus, 4 and 15 are co-prime numbers.
Are 7 and 15, 12 and 49, 18 and 23 co-prime numbers?

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

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

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

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

s

(b) Find the common multiples of 3, 5 and 6.
Multiples of 3 are 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, ...
Multiples of 5 are 5, 10, 15, 20, 25, 30, 35, ...
Multiples of 6 are 6, 12, 18, 24, 30, ...
Common multiples of 3, 5 and 6 are 30, 60, ...
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Write a few more common multiples of 3, 5 and 6.
Example 5 : Find the common factors of 75, 60 and 210.

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

Example 6 : Find the common multiples of 3, 4 and 9.

Solution : Multiples of 3 are 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42,
45,48, ....

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

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

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

— EXERCISE 3.4

1. Find the common factors of :
(@) 20and 28 (b) 15and 25 (¢) 35and50 (d) 56 and 120
2. Find the common factors of :
(a) 4,8and 12 (b) 5, 15 and 25
3. Find first three common multiples of :
(a) 6and 8 (b) 12 and 18
4. Write all the numbers less than 100 which are common multiples of 3 and 4.
5. Which of the following numbers are co-prime?
(a) 18and 35 (b) 15 and 37 (¢c) 30and415
(d) 17and 68 (e) 216and 215 (f) 8l and 16
6. A number is divisible by both 5 and 12. By which other number will that number be
always divisible?
7. Anumberis divisible by 12. By what other numbers will that number be divisible?

3.6 Some More Divisibility Rules

Let us observe a few more rules about the divisibility of numbers.
(1) Canyou give afactorof 187 Itis 9. Name a factor of 9?7 Itis 3. Is 3 a factor
of 187 Yes it is. Take any other factor of 18, say 6. Now, 2 is a factor of 6
and it also divides 18. Check this for the other factors of 18. Consider 24.
It is divisible by 8 and the factors of 8 i.e. 1, 2, 4 and 8 also divide 24.
So, we may say that if a number is divisible by another number then
it is divisible by each of the factors of that number.
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(i1)

The number 80 is divisible by 4 and 5. It is also divisible by

4 x5=20, and 4 and 5 are co-primes.

Similarly, 60 is divisible by 3 and 5 which are co-primes. 60 is also divisible
by 3x5=15.

If a number is divisible by two co-prime numbers then it is divisible
by their product also.

(i1i1) The numbers 16 and 20 are both divisible by 4. The number 16 + 20 =361s

(iv)

3.7

also divisible by 4. Check this for other pairs of numbers.

Try this for 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.

The numbers 35 and 20 are both divisible by 5. Is their difference
35-20 =15 also divisible by 5 ? Try this for other pairs of numbers also.
If two given numbers are divisible by a number, then their difference
is also divisible by that number.

Take different pairs of numbers and check the four rules given above.

Prime Factorisation

When a number is expressed as a product of its factors we say that the number

has

been factorised. Thus, when we write 24 = 3x8, we say that 24 has been

factorised. This is one of the factorisations of 24. The others are :

24 =2 x%x 12 24=4x%x6 24 =3x8
=2%x2x6 =2%x2x6 =3x2x2x%x2
=2x2x2x%x3 =2x2x2x%x3 =2x2x2x%x3

In all the above factorisations of 24, we ultimately arrive at only one

factorisation 2 x 2 x 2 x 3. In this factorisation the only factors 2 and 3 are
prime numbers. Such a factorisation of a number is called a prime factorisation.

Let us check this for the number 36.

12x2%x9 | 13x3x4| 2x2x%x9 | 12x3x6 |

| 1 | 1
|2x2x3x3||3x3T2x2||2x2x3x3||2x3x3x3|
12x2x3x3| 2x2x3x3 |

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

factorisation of 36.
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Do Thisw’\‘\,Q Tl’y These O

Write the prime
Factor tree factorisations of
Choose a Think of afactor ~ Now thinkofa 16, 28, 38.
number and write it pair say, 90=10x9 factor pair of 10
90 10 = 2x5
Write factor pair of 9 /90 /90
St Rt 10 ™~ 9 10 ™~ 9
YN
2
Try this for the numbers

(@8 (b)12 / 90\
10 9

< N N

Example 7 : Find the prime factorisation of 980.

Solution : We proceed as follows:
We divide the number 980 by 2, 3, 5, 7 etc. in this order repeatedly so long
as the quotient is divisible by that number.Thus, the prime factorisation of 980
1S2x2x5x7x7.
980
490
245
49
7
1

N | | DN

EXERCISE 3.5

1. 'Which of the following statements are true?
(a) If anumber isdivisible by 3, it must be divisible by 9.
(b) If anumber is divisible by 9, it must be divisible by 3.
(c) A numberisdivisible by 18, ifitis divisible by both 3 and 6.
(d) If anumber is divisible by 9 and 10 both, then it must be divisible by 90.
(e) If two numbers are co-primes, at least one of them must be prime.
() All numbers which are divisible by 4 must also be divisible by 8.
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(g) All numbers which are divisible by 8 must also be divisible by 4.

(h) If anumber exactly divides two numbers separately, it must exactly divide their
sum.

(1) If anumber exactly divides the sum of two numbers, it must exactly divide the two
numbers separately.

2. Here are two different factor trees for 60. Write the missing numbers.

(@)

(b)

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

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

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

AR

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

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

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

9. In which of the following expressions, prime factorisation has been done?
(a) 24=2x3x4 (b) 56 =7Tx2x2x2
(c) 70=2x5x%x7 (d) 54=2x%x3x%x9
10. Determine if 25110 is divisible by 45.
[Hint : 5 and 9 are co-prime numbers. Test the divisibility of the number by 5 and 9].

11. 18 is divisible by both 2 and 3. It is also divisible by 2 x 3 = 6. Similarly, a number
is divisible by both 4 and 6. Can we say that the number must also be divisible by
4 x 6 =247If not, give an example to justify your answer.

s
W
=
~

12. I'am the smallest number, having four different prime factors. Can you find me?
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3.8 Highest Common Factor

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

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

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

What are the common factors of 20, 28 and 36? They are 1, 2 and 4 and
again 4 is highest of these common factors.
TI‘)’ These (3 The Highest Common Factor

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

(1) 24and 36 (1) 1,25 and 30 ,Iglll'legltl;:tl).sof ltileitrhceoml:f)llllefsatcto(l(')sr
(iii) 8 and 12 (iv) 12, 16 and 28 .

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

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

220 2128 2|36
210 2[14 2|18
515 717 39
B R 3[3

S

Thus, 20=[2|X([2[X 5
28 =|2|X|2|X 7
36=(2[X|2|X 3 X3

The common factor of 20, 28 and 36 is 2(occuring twice). Thus, HCF of 20,
28 and 361is2 X2 =4,

— EXERCISE 3.6

1. Find the HCF of the following numbers :
(a) 18,48 (b) 30,42 (c) 18,60 (d) 27,63
(e) 36, 84 ® 34,102 (2) 70, 105, 175
(h) 91, 112,49 (1) 18,54,81 (g) 12,45,75
2. Whatis the HCF of two consecutive
(a) numbers? (b) evennumbers? (¢) odd numbers?
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3. HCEF of co-prime numbers 4 and 15 was found as follows by factorisation :

4=2x2and 15 =3 x 5 since there is no common prime factor, so HCF of 4 and 15
1s 0. Is the answer correct? If not, what is the correct HCF?

3.9 Lowest Common Multiple

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

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

What will be the LCM of 8 and 12?7 4 and 9?7 6 and 9?
Example 8 : Find the LCM of 12 and 18.

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

The prime factorisations of 12 and 18 are :

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

In these prime factorisations, the maximum number of times the prime
factor 2 occurs is two; this happens for 12. Similarly, the maximum number
of times the factor 3 occurs is two; this happens for 18. The LCM of the two
numbers is the product of the prime factors counted the maximum number
of times they occur in any of the numbers. Thus, in this case LCM =2 x 2
x 3 x3 =36.

Example 9 : Find the LCM of 24 and 90.

Solution : The prime factorisations of 24 and 90 are:
24=2x2x2x%x3; 90=2x3x3x5

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

Thus, LCM =2 x2x2)x(3x3)x5=360

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

40 =2x2x2x%x5

48 =2x2x2x2x%x3

45 =3x3x5

The prime factor 2 appears maximum number of four times in the prime
factorisation of 48, the prime factor 3 occurs maximum number of two times
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in the prime factorisation of 45, The prime factor 5 appears one time in the
prime factorisations of 40 and 45, we take it only once.

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

LCM can also be found in the following way :

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

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

2120 25 30 (A)

2|10 25 15 (B)

315 25 15 ©

515 25 5 D)

511 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, it is 2. The numbers like 25 are not divisible by 2 so they
are written as such in the next row.

(B) Again divide by 2. Continue this till we have no multiples of 2.
(C) Divide by next prime number which is 3.

(D) Divide by next prime number whichis 5.

(E) Againdivide by 5.

3.10 Some Problems on HCF and LCM

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

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

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

2 | 850 2 |680
5 425 2 [340
5 185 2 [170
717 5 85
T HER

——
Hence,

850=2X5%x5x%17 = [2|X|5|%x|[17|X 5 and
680=2X2X2X5X 17 = |2|X|5[X|[17|X 2X2

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

Thus, the HCF of 850 and 680is 2 x5 x 17 = 170.

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

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

Solution : The distance covered by each one of them is
required to be the same as well as minimum. The required
minimum distance each should walk would be the lowest
common multiple of the measures of their steps. Can
_youdescribe why? Thus, we find the LCM of 80, 85 and
90. The LCM of 80, 85 and 90 is 12240.

The required minimum distance is 12240 cm.

Example 14 : Find the least number which when divided
by 12, 16, 24 and 36 leaves a remainder 7 in each case.

Solution : We first find the LCM of 12, 16, 24 and 36 as follows :

2 |12 16 24 36
21 6 8 12 18
213 4 6 9
213 2 3 9
313 1 39
3 1 1 1 3

1 1 1 1

Thus, LCM=2x2x2x2x3x3=144
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144 is the least number which when divided by the given numbers will leave

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

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

number = 144 +7 = 151.

10.

I1.

. EXERCISE 3.7

. Renu purchases two bags of fertiliser of weights 75 kg and 69 kg. Find the maximum

value of weight which can measure the weight of the fertiliser exact number of times.

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

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

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

The traffic lights at three different road crossings change after every 48 seconds, 72
seconds and 108 seconds respectively. If they change simultaneously at
7 a.m., at what time will they change simultaneously again?

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

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

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

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

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

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

2.

What have we discussed?

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

We have discussed and discovered the following :

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

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

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

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

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

We have learnt that —

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

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

(c) Two numbers with only 1 as acommon factor are called co-prime numbers.

(d) If anumber is divisible by another number then it is divisible by each of the factors
of that number.

(e) Anumberdivisible by two co-prime numbers is divisible by their product also.

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

(a) Divisibility by 2,5 and 10 can be seen by just the last digit.
(b) Divisibility by 3 and 9 is checked by finding the sum of all digits.
(c) Divisibility by 4 and 8 is checked by the last 2 and 3 digits respectively.

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

We have discovered that if two numbers are divisible by a number then their
sum and difference are also divisible by that number.

‘We have learnt that —

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

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

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

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

4.2 Points

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

These are some
models for a point :

If you mark three
points on a paper, you
would be required to The tip of a The sh;rpened 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.
A
. Of course, the dots have to be invisibly thin.
Try TheseQ)

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

way could be this Ae .C

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

4.3 A Line Segment

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

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

An edge of

a box The edge of a post card

A tube light

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

Try These Q)

B
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 direction /
without any end (see figure). You now get a model A B
for a line.

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

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

; . ) . ) Q

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

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

as % 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

I : 2

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

Do This = CY

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

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

4.6 Parallel Lines

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

A B Yes, AB and BC intersect at the
D / _ 1 point B.
C Which line segments intersect at A?
at C? at D?
H G Do the lines AD and CD intersect?
E F
Fig 4.6
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Do the lines AD and BC intersect?
You find that on the table’s surface there are line segment which will not

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

Lines like these which do not meet are said to be parallel; and are called
parallel lines.
Think, discuss and write
Where else do you see parallel lines? Try to find ten examples.
If two lines AB and CD are parallel, we write AB Il CD.
If two lines /, and [/, are parallel, we write [, Il [, .
Can you identify parrallel lines in the following figures?

The cross-bars of this window

Rail lines

=

/
.--"'"'—FHH
[ e
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.

Look at the diagram (Fig 4.7) of ray shown here. Two y
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 aray, Try TheseQy N
(a) What is its starting | Name the rays given in this

point? picture (Fig 4.8).
(b) Where does the point 2. Is T a starting point of each £

Q lie on the ray? of these rays? N B
(c) Can we say that Q is Fig 4.8

the starting point of this

ray?

Here is aray OA (Fig 4.9). It starts at O and passes A
through the point A. It also passes through the point B. B

Can you also name it asOB ? Why?

OA and OB are same here. 0 Fig 4.9

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

— EXERCISE 4.1

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

(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.
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3. Usethe figure to name : C
(a) Line containing point E. \ /
A B\ D /E

(b) Line passing through A.
(c) Line on which O lies
(d) Two pairs of intersecting lines.

4. How many lines can pass through (a) one given point? (b) two given points?
5. Draw arough figure and label suitably in each of the following cases:
(a) Point P lies on AB.
(b) XY and PQ intersect at M.
(c) Line [ contains E and F but not D.
(d) OP and FQ 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.
(@) Q,M, O, N, P are points on the line MN .
(b) M, O, N are points on a line segment MN.
(c) 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 @'
(h) Ray OP is same as ra<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>