
8
State Council of Educational Research and Training
Telangana, Hyderabad

Part   uó²>·+  

>·D
ìÔá+

Government’s Gift for Students’ Progress

Published by
The Government of Telangana

CLASS VIII
MATHEMATICS

SCERT, T
ELA

NGANA



Let us know how to use QR codes

In this textbook, you will see many printed QR (Quick Response) codes, such as 

Use your mobile phone or tablet or computer to see interesting lessons, videos, documents, etc. linked to the QR code.

Energized Text Books facilitate the students in understanding the concepts clearly, accurately and effectively.
Content in the QR Codes can be read with the help of any smart phone or can as well be presented on the Screen with
LCD projector/K-Yan projector. The content in the QR Codes is mostly in the form of videos, animations and slides,
and is an additional information to what is already there in the text books.

This additional content will help the students understand the concepts clearly and will also help the teachers in
making their interaction with the students more meaningful.

At the end of each chapter, questions are provided in a separate QR Code which can assess the level of learning
outcomes achieved by the students.

We expect the students and the teachers to use the content available in the QR Codes optimally and make their
class room interaction more enjoyable and educative.

Step                                                          Description

 A. Use  Android mobile phone or tablet to view content linked to QR Code:
 1. Click on Play Store on your mobile/ tablet.

 2. In the search bar type DIKSHA.

 3.

will appear on your screen.

 4. Click Install
 5. After successful download and installation, Click Open
 6. Choose your prefered Language - Click English
 7. Click Continue
 8. Select Student/ Teacher (as the case may be) and Click on Continue

 9. On the top right, click on the QR code scanner icon  and scan a QR code

 printed in your book

OR

Click on the search icon  and type the code printed below the QR code, in the search

bar. (      )
 10. A list of linked topics is displayed

 11. Click on any link to view the desired content

 B. Use Computer to view content linked to QR code:

 1. Go to https://diksha.gov.in/telangana
 2. Click on Explore DIKSHA-TELANGANA
 3. Enter the code printed below the QR code in the browser search bar  (      )
 4. A list of linked topics is displayed
 5. Click on any link to view the desired content
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(iii) Government’s Gift for Students’ Progress

Foreword

Education is a process of human enlightenment and empowerment. Recognizing the
enormous  potential of education, all progressive societies have committed to the Universalization
of  Elementary Education with an explicit aim of providing quality education   to all.  As the next
step, universalization of Secondary Education has gained momentum.

The secondary stage marks the beginning of the transition from functional mathematics
studied upto the upper primary stage to the study of mathematics as a discipline.  The logical
proofs of propositions, theorems etc. are introduced at this stage.  Apart from being a specific
subject, it is to be treated as a concomitant to every subject involving analysis as reasoning.

I am confident that the children in our state of Telangana learn to enjoy mathematics,
make mathematics a part of their life experience, pose and solve meaningful problems, understand
the basic structure of mathematics by reading this text book.

For teachers, to understand and absorb critical issues on curricular and pedagogic
perspectives duly focusing on learning rather than of marks, is the need of the hour.  Also
coping with a mixed class room environment is essentially required for effective transaction of
curriculum in teaching learning process.  Nurturing class room culture to inculcate positive
interest among children with difference in opinions and presumptions of life style, to infuse life
in to knowledge is a thrust in the teaching job.

The afore said vision of mathematics teaching presented in State Curriculum Frame work
(SCF -2011) has been elaborated in its mathematics position paper which also clearly lays
down the academic standards of mathematics teaching in the state. The text books make an
attempt to concretize all the sentiments. In the endeavor to continuously improve the quality of
our work, we welcome comments and suggestions in this regard.

With an intention to help the students to improve their understanding skills in both the languages
i.e. English and Telugu, the Government of Telangana has redesigned this book as bilingual textbook
in two parts. Part-1 comprises 1 to 7 lessons/ chapters and Part-2 comprises 8 to 15 lessons/
chapters.

The State Council for Education Research and Training, Telangana appreciates the hard
work of the text book development committee and several teachers from all over the state who
have contributed to the development of this text book at different levels. I am thankful to the
District Educational Officers, Mandal Educational Officers and Head teachers for making this
mission possible. I also thank the institutions and organizations which have given their time in
the development of this text book.  I am grateful to the office of the Commissioner & Director
of School Education, (T.S.) and Vidya Bhawan Society, Udaipur, Rajasthan for extending
cooperation in developing this text book. Our special thanks to Faculty of School of Education
Tata Institute of Social Sciences (TISS), Hyderabad and Sri Ramesh Khade, Communication
Officer, CETE, TISS-Mumbai and Designers identified by SCERT for their technical support
in redesigning of the textbooks.

Place : Hyderabad Director
Date : 07 December 2022 SCERT, Hyderabad
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NATIONAL ANTHEM

Jana-gana-mana-adhinayaka, jaya he
Bharata-bhagya-vidhata.

Punjab-Sindh-Gujarat-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
Uchchhala-jaladhi-taranga.

Tava shubha name jage,
Tava shubha asisa mage,

Gahe tava jaya gatha,
Jana-gana-mangala-dayaka jaya he

Bharata-bhagya-vidhata.
Jaya he! jaya he! jaya he!
Jaya jaya jaya, jaya he!!

- Rabindranath Tagore

PLEDGE

“India is my country; all Indians are my brothers and sisters.
I love my country, and I am proud of its rich and varied heritage.

I shall always strive to be worthy of it.

I shall give my parents, teachers and all elders respect,
and treat everyone with courtesy. I shall be kind to animals.

To my country and my people, I pledge my devotion.

In their well-being and prosperity alone, lies my happiness.”

- Pydimarri Venkata Subba Rao
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2 Exploring Geometrical Figures Government's Gift for Students' Progress

8.0  Introduction

We come across various figures of geometry in our daily life. There are many objects  that
have direct or indirect connection with geometry.  These objects or actions have geometrical
properties and applications. Look at the following pictures. Observe are the various
geometrical figures and patterns involved in it.  You might have found some shapes are
similar in nature, some are congruent and some geometrical patterns that are evenly spread
on the floor.

Can you identify such congruent shapes, similar shapes and symmetric shapes or patterns in
the pictures?

The shapes of windows in the picture are congruent. The triangular elevations are similar
and the tile patterns that are spread on the floor are of symmetric figures.

Let us study how these principles of geometrical shapes and patterns are influencing our
daily life.

Exploring
Geometrical Figures8
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3C≤´$Trj·T |ü{≤\T nH˚«wüD$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

8.0  |ü]#·j·T+

eTq+ ì‘·́ J$‘·+˝À nH˚ø£ C≤´$T‹ uÛ≤eq\qT #·÷dü÷Ô ñ+{≤+.  Á|ü‘·́ ø£ǻ + >±H√ Ò̋ø£ |üs√ø£å+>±H√ C≤´$T‹ ‘√

dü+ã+<Ûä+ >∑\ nH̊ø£ edüTÔe⁄\T  ñHêïs≠.  Ç$ C≤´$T‹ <Ûäsêà\T, nqTes¡ÔHê\‘√ e≠&ç|ü&ç ñ+{≤s≠.  ÁøÏ+<ä

˙j·Tã&çq ∫Á‘ê\T #·÷&É+&ç.  |ü≥+˝À Ç$T&çj·≠qï $$<Ûä s¡ø± …̋’q C≤´$Trj·T |ü{≤\T eT]j·≠ neT]ø£qT

>∑eTì+#·+&ç yê{Ï̋ À ø=ìï düs¡÷|ü |ü{≤\T, eT]ø=ìï düs¡«düe÷q |ü{≤\T Ç+ø± ø=ìï C≤´$Trj·T Áø£e÷\T

kÂwüỹêìï ø£*– ñ+&É{≤ìï >∑eTì+∫ j·≠+{≤e⁄.

∫Á‘·+˝Àì düs¡«düe÷q |ü{≤\T, düs¡÷|ü |ü{≤\T eT]j·≠ kÂwü̃e |ü{≤\T Ò̋<ë Áø£e÷\qT ˙e⁄ >∑T]Ô+#·>∑\yê?

ô|’ ∫Á‘·+˝À øÏ{Ïø°\ Äø±sê\˙ï düs¡«düe÷Hê\T, e≠+<äTuÛ≤>∑+˝À ñqï Á‹uÛÑT»ø±s¡ ñqï‘·T\T düs¡÷bÕ\T eT]j·≠

H˚\ô|’ |üs¡#·ã&çq sêfi¯fl neT]ø£\T (sê‹|ü\ø£\s¡#·q) kÂwü̃e |ü{≤\T.

á n<Ûë´j·T+˝À ô|’q ‘Ó\T|üã&çq C≤´$Trj·T dü÷Á‘ê\T ì‘·́ J$‘·+qT m˝≤ Á|üuÛ≤$‘·+ #˚kÕÔjÓ÷ n<Ûä́ j·Tq+

#̊<ë›+.

8 C≤´$Trj·T |ü{≤\T nH˚«wüD
n<Ûë´j·T+
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4 Exploring Geometrical Figures Government's Gift for Students' Progress

Move

Rotate Flip

 8.1  Congruency

You might have seen various objects with same size and shape which we use in our daily
life.  For example blades of a fan are of same shape and size.

Another example for congruency of shapes in daily life.

Go to an audio shop and find a Compact Disc (CD) there, what do you notice? The CDs are of
same size and shape.  If you place them one above the other, they cover each other exactly.  We
can say that the faces of CDs are congruent to one another. Now put the post cards one above
the other.  You will find that all post cards have same size and shape; they are all congruent to one
another.

Name any three objects with congruent faces.

8.1.1 Congruency of shapes

Observe the following

(i)

In the above pictures, do all the figures represent the same object irrespective of their
position?

Here the same figure is moved, rotated and flipped to get figures.  They represent the same
hand fan.

If we place all figures one above the other, what do you find?

They all cover each other exactly i.e. they have same shape and size.
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5C≤´$Trj·T |ü{≤\T nH˚«wüD$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

 8.18.18.18.18.1   düs¡«düe÷q‘·«+

ˇπø Äø±s¡e≠ eT]j·≠ |ü]e÷D+ >∑\ edüT Ôe⁄\ yê&Éø±ìï eTq ì‘·´J$‘·+˝À ˙e⁄ >∑eTì+#˚

ñ+{≤e⁄.  ñ<ëVü≤s¡D≈£î bòÕ´qT ¬sø£ÿ\T n˙ï π̌ø Äø±sêìï eT]j·≠ π̌ø |ü]e÷D≤ìï ø£*– j·≠+{≤s≠.

düs¡«düe÷q Äø±sê\≈£î ì‘·́  J$‘·+ qT+&ç eTs=ø£ ñ<ëVü≤s¡D :

d”&û\T (C.D.) ny˚Tà cÕ|ü⁄≈£î yÓ[fl d”&û\qT |ü]o*ùdÔ, ˙y˚$T >∑eTìkÕÔe⁄? nìï d”&û\T π̌ø Äø±sêìï eT]j·≠

|ü]e÷D≤ìï ø£*– ñ+{≤s≠.  ˇø£ <ëìô|’ eTs=ø£ d”&ûì ñ+∫q, n$ ˇø£ <ëìH=ø£{Ï |üP]Ô>± @ø°uÛÑ$kÕÔs≠.

(ÄÁø£$TkÕÔs≠).  n+fÒ d”&û\ ñ|ü]‘·̋ ≤\T / e≠U≤\T ˇø£<ëìø=ø£{Ï düs¡«düe÷qeTì #Ó|üŒ>∑\+.

düs¡« düe÷q e≠U≤\T >∑\ edüTÔe⁄\qT @y˚ì e∂&ç+{Ïì ù|s=ÿq+&ç.

8.1.1 Äø±sê\ düs¡«düe÷q‘·
ÁøÏ+~ yêìì >∑eTì+#·+&ç

(i)

ô|’ |ü{≤\˙ï ~X¯‘√ dü+ã+<Ûä+ Ò̋≈£î+&Ü, π̌ø edüTÔe⁄ì dü÷∫kÕÔj·÷?

Çø£ÿ&É ̌ πø edüTÔe⁄ì »s¡|ü&É+, ÁuÛÑeTD+ #Ó+~+#·&É+ eT]j·≠ uÀ]¢+#·&É+ »]–+~.  ô|’ |ü{≤\˙ï ̌ πø $düq ø£Ás¡ì

dü÷∫kÕÔs≠.

ô|’ |ü{≤\ìï+{Ï̇  ˇø£<ëìô|’ H=ø£{Ï ñ+∫‘˚ ˙y˚$T >∑eTìkÕÔe⁄?

n$ n˙ï ˇø£<ëìø=ø£{Ï |üP]Ô>± @ø°uÛÑ$kÕÔs≠. n+fÒ ne˙ï ˇπø Äø±sêìï, |ü]e÷D≤ìï ø£*– ñHêïs≠.

Move

Rotate Flip

#·\qeTT

ÁuÛÑeTDeTT Á‹|ü⁄Œ
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6 Exploring Geometrical Figures Government's Gift for Students' Progress

What do we call the figures with same shape and size ?

Figures with same shape and size  are called congruent figures.

Flip : Flip is a transformation in which a plane figure

is  reflected across a line, creating a mirror image of

the original figure.

 After a figure is flipped or reflected, the distance between the line of reflection and each

point on the original figure is the same as the distance between the line of reflection and the

corresponding point on the mirror image.

Rotation : "Rotation" means turning around a center.

The distance from the center to any point on the shape

stays the same. Every point makes a circle around the

center.

There is a central point that stays fixed and everything else moves around that point in a

circle.              A "Full Rotation" is 360°

Now observe the following geometrical figures.

(i)

Triangle

(ii)

Angle
In all the cases, if the first figure in the row is moved, rotated and flipped do you find any change

in size and shape? No, the figures in every row are congruent, they represent the same figure but

oriented differently.

If two shapes are congruent, still they remain congruent, even they are moved or rotated.  The

shapes would also remain congruent if we reflect the shapes by producing their mirror images.

We use the   symbol  � to represent congruency.

A

B C

A

B C A

B

C

move
fliprotate

B

A C

P

Q R

P

Q
R

Q

R P

RP

Q

move
fliprotate
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7C≤´$Trj·T |ü{≤\T nH˚«wüD$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

ªª π̌ø Äø±s¡e≠ eT]j·≠ |ü]e÷De≠ >∑\ |ü{≤\qTμμ @eTì |æ\TkÕÔs√ #Ó|üŒ>∑\yê?

π̌ø Äø±s¡eTT eT]j·TT |ü]e÷DeTT ø£*–q |ü{≤\qT düs¡«düe÷q |ü{≤\T n+{≤s¡T.

Á‹|ü : Á‹|ü≥ nqTq~ |ü]es¡Ôqe≠.  Bì˝À ̌ ø£ düeT‘·\ ∫Á‘·e≠

‹|üŒã&ÉTqT Ò̋<ë ˇø£ πsK˝À |üsêes¡Ôqe≠ #˚j·Tã&ç ndü\T ∫Á‘·|ü⁄

|üsêes¡Ôq s¡÷|üe≠ ø£*Œ+#·ã&ÉTqT.

‹|üŒã&çq Ò̋ø£ |üsêes¡Ôqe≠ #˚j·Tã&çq ∫Á‘·e≠ jÓ≠ø£ÿ Á|ü‹ _+<äTe⁄ <ëì |üsêes¡Ôq ∫Á‘·|ü⁄ Á|ü‹ dü<äèX¯ _+<äTe⁄

¬s+&ÉTqT |üsêes¡Ôq πsK≈£î düe÷q <ä÷s¡e≠˝À qT+&ÉTqT.

ÁuÛÑeTDe≠ : ÁuÛÑeTDe≠ #˚j·Tã&ÉT edüTÔe⁄ ˇø£ _+<äTe⁄ πø+Á<ä+>±

‹|üŒã&ÉTqT.  ÁuÛÑeTDe≠˝À edüTÔe⁄ Äø±s¡e≠>±ì, ÁuÛÑeTD πø+Á<äe≠

qT+&ç edüTÔe⁄ô|’ >∑\ @<˚ì _+<äTe⁄ jÓ≠ø£ÿ <ä÷s¡e≠˝À >±ì

e÷s¡TŒ+&É<äT.

ÁuÛÑeTD πø+Á<äe≠ #·T≥÷º edüTÔe⁄˝Àì Á|ü‹_+<äTe⁄ eè‘êÔø±s¡e≠˝À ‹s¡T>∑TqT.  ˇø£ dü+|üPs¡íÁuÛÑeTDe≠  360º

ÁøÏ+~ C≤´$Trj·T ∫Á‘·e≠\qT |ü]o*+#·Te≠.

(i)

Á‹uÛÑT»eTT

(ii)

ø√DeTT

ô|’ nìï dü+<äsê“¤\˝À, Á|ü‹ es¡Tdü̋ Àì yÓ≠<ä{Ï |ü{≤ìï #·*+#·&É+, ÁuÛÑeTD+ #Ó+~+#·&É+ eT]j·≠ Á‹|ü≥<ë«sê

<ëì Äø±s¡+˝À>±ì ̋ Òø£ |ü]e÷D+˝À >±˙ @<Ó’Hê e÷s¡TŒì >∑eTì+#êyê? m≥Te+{Ï e÷s¡TŒ ̋ Ò<äT. Á|ü‹ es¡Tdü̋ Àì

nìï |ü{≤\T $$<Ûä ~X¯\˝À neT]j·≠qï|üŒ{Ïø° ne˙ï düs¡«düe÷qy˚T.

¬s+&ÉT |ü{≤\T düs¡«düe÷qyÓTÆq, yê{Ïì #·*+|üCÒdæq, ÁuÛÑeTD+ #Ó+~+∫Hê Ò̋<ë ‹|æŒq yê{Ï düs¡«düe÷q‘·«+

n˝≤H˚ ø£*–j·≠≥T+~.

eTq+ düs¡«düe÷q‘ê«ìï dü÷∫+#·T≥≈£î  ≅  >∑Ts¡TÔì yê&É‘êe≠.

A

B C

A

B C A

B

C

fliprotate

B

A C

P

Q R

P

Q
R

Q

R P
RP

Q

move
rotate

Move

#·\qeTT

Move

#·\qeTT

Á‹|ü⁄Œ

Á‹|ü⁄ŒÁuÛÑeTDeTT

ÁuÛÑeTDeTT#·\qeTT
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1
2

3
4

5

6

7

8

9

10
11

12

13

14
15

A B

P

Q

A

O

B

P

Q

R

Do This

Identify which of the following pairs of figures are congruent.

Can you say when do a pair of (a) Line segments (b) angles and (c) triangles are congruent?

(a) We know that two line segments are congruent if they have same lengths.

Length of AB = length of PQ then AB ≅ PQ

(b) Two angles are congruent if they have same measure.

(c) Two triangles ΔABC and ΔPQR are congruent if their corresponding sides and angles are
equal.

∠ AOB ≅ ∠ PQR
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1
2

3
4

5

6

7

8

9

10
11

12

13

14
15

A B

P

Q

A

O

B

P

Q

R

Ç$ #̊j·T+&ç

ÁøÏ+~ |ü{≤\˝À düs¡«düe÷q |ü{≤\ »‘·\qT >∑T]Ô+#·+&ç.

ˇø£ »‘·  (a) πsU≤K+&Ü\T (b) ø√D≤\T eT]j·TT (c) Á‹uÛÑTC≤\T m|ü⁄Œ&ÉT düs¡«düe÷qeTe⁄‘êjÓ÷ ˙e⁄ #Ó|üŒ>∑\yê?

(a) ¬s+&ÉT πsU≤K+&Ü\ bı&Ée⁄\T düe÷qyÓTÆq n$ düs¡«düe÷Hê\e⁄‘êsTT.

AB bı&Ée⁄  = PQ bı&Ée⁄ nsTTq AB ≅ PQ

(b) ¬s+&ÉT ø√D≤\ ø=\‘·\T düe÷qyÓTÆq n$ düs¡«düe÷Hê\T.

(c) ¬s+&ÉT Á‹uÛÑTC≤\T  ΔABC  eT]j·TT  ΔPQR \T düs¡«düe÷q+ ø±e …̋q+fÒ yê{Ï nqTs¡÷|ü uÛÑTC≤\T

eT]j·TT ø√D≤\T düe÷q+ ø±yê*.

∠AOB ≅ ∠PQR
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10 Exploring Geometrical Figures Government's Gift for Students' Progress

5

A B

C
4

3

R

P

Q

ML N

P Q

i.e. AB = PQ and A∠  = P∠

BC = QR B∠  = Q∠

CA = RP C∠  = R∠

ΔABC ≅  ΔPQR.

Now, how can you say that two polygons are congruents?

Let us discuss this with an example.  Let us consider ABCD and PQRS.  If we place one square
(i.e.)  ABCD on the other i.e. PQRS, they should cover each other exactly

i.e. the edges must coincide with each other, only then we say that the two squares are
congruent.

"If two polygons are congruent then their corresponding sides are equal and corresonding
angles are equal. Thus the two geometrical shapes are said to be congruent if they
coincide with each other exactly."

Do This

Look at the following pairs of figures and find whether they are congruent. Give
reasons.

(i) (ii)

A

B C Q R

P

S R

P Q

D C

A B
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5

A B

C
4

3

R

P

Q

ML N

P Q

  nq>± AB = PQ eT]j·TT A∠  = P∠

BC = QR  B∠  = Q∠

CA = RP  C∠  = R∠

ΔABC ≅  ΔPQR.

eT] Ç|ü⁄Œ&ÉT, ¬s+&ÉT ãVüQuÛÑTE\T düe÷qeTì m˝≤ #Ó|üŒ>∑\e⁄ ?

Bìì ˇø£ ñ<ëVü≤s¡D <ë«sê #·]Ã<ë›+.  ¬s+&ÉT #·‘·Ts¡ÁkÕ\T  ABCD eT]j·TT  PQRS \>± rdüTø=+<ëeTT.

eTq+ ˇø£ #·‘·Ts¡ÁkÕìï eTs=ø£ #·‘·Ts¡Ádü+ô|’ ñ+∫‘̊ n+fÒË ABCD ì PQRS ô|’ ñ+∫‘̊ n$ ˇø£<ëìø=ø£{Ï

|üP]Ô>± @ø°uÛÑ$+#ê*.

n+fÒ yê{Ï n+#·T\T ˇø£<ëì‘√H=ø£{Ï @ø°uÛÑ$+#ê*.  n|ü&ÉT e÷Á‘·y˚T Ä ¬s+&ÉT #·‘·Ts¡ÁkÕ\T düs¡«düe÷Hê\T.

ªªn<˚$<Ûä+>± ¬s+&ÉT ãVüQuÛÑTE\T düs¡«düe÷qyÓTÆq yê{Ï nqTs¡÷|ü uÛÑTC≤\T düe÷q+ eT]j·≠ nqTs¡÷|ü ø√D≤\T
düe÷q+. ø±e⁄q ¬s+&ÉT C≤´$Trj·T |ü{≤\T ˇø£<ëìì eTs=ø£{Ï |üP]Ô>± ø£|æŒ y˚dæq Ä |ü{≤\T düs¡«düe÷Hê\T.μμ

Ç$ #̊j·T+&çç

ÁøÏ+~ |ü{≤\ »‘·\qT >∑eTì+#·+&ç. eT]j·TT n$ düs¡«düe÷Hê Ò̋yÓ÷ ‘Ó\Œ+&ç.  ø±s¡D≤\‘√ ‘Ó\Œ+&ç.

(i) (ii)

A

B C Q R

P

S R

P Q

D C

A B
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(iii) (iv)

(v)

8.1.2 Similar shapes

In our books, we have pictures of many objects from our sorroundings.  For example pictures
of elephants, tigers, elevation plan of a huge building, block diagram of a microchip etc.

Are they drawn to their original size? No, it is not possible. Some of them are drawn
smaller than the real object and some of them are drawn larger.

Do This

1. Identify the out line figures which are similar to the first figure.

 (a)

                       (i)                        (ii) (iii)

(b)

                      (i)                          (ii)                        (iii)

4

N

L M

4

4

3

3 3

R

P

Q

A B

CD

3 3

2

2

2

3

2

3

L M

NO

2 2
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(iii) (iv)

(v)

8.1.2 düs¡÷|ü |ü{≤\T

eTq |ü⁄düÔø±\˝À eTq |ü]düsê\ qT+&ç nH˚ø£ |ü{≤\T ñHêïs≠.  ñ<ëVü≤s¡D≈£î @qT>∑T, |ü⁄*, uÛÑeHê\ bÕ¢qT\T,

yÓTÆÁø√∫|t\ qe∂Hê |ü{≤\T yÓ≠<ä\>∑Tq$.

ô|’ |ü{≤\˙ï yê{Ï ndü\T ø=\‘·̋ ‘√ ^j·Tã&Ü¶j·÷?  n˝≤ ^j·Tã&É̋ Ò<äT yê{Ï ndü\T ø=\‘·\‘√ ^j·T&É+,

m\¢|ü⁄Œ&ÉT kÕ<Ûä́ + ø±<äT. yê{Ï̋ À ø=ìï |ü{≤\T yêdüÔe s¡÷|ü+ ø£Hêï ô|<ä›$ >±q÷, eT]ø=ìï ∫qï$>±q÷ ̂ j·Tã&çq$.

Ç$ #̊j·T+&ç

1. ÁøÏ+~ ∫Á‘ê\˝À yÓ≠<ä{Ï |ü≥+‘√ düs¡÷|ü+>± ñqï πsU≤∫Á‘ê\qT >∑T]Ô+#·+&ç.

 (a)

                       (i)                        (ii) (iii)

(b)

                      (i)                         (ii) (iii)

4

N

L M

4

4

3

3 3

R

P

Q

A B

CD

3 3

2

2

2

3

2

3

L M

NO

2 2
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14 Exploring Geometrical Figures Government's Gift for Students' Progress

A picture of a tree is drawn on a paper.  How do you say the picture drawn is similar to its
original?

Tree Picture

Here is an object is shown which is reduced in different proportions.  Which of the following
reductions resembles the original object?

  Original   object Reduction -1 Reduction - 2     Reduction - 3     Reduction -4

By comparing the dimensions, we say that reduction-3 resembles the original object. Why?
Let us, find the ratio of corresponding sides of original object and reduction - 3, what do you
notice?

Length of the original
length of the reduction -3    

4=
3

breadth of the original
breadth of the reduction -3  

3 3 4 12 4= = = =
2.25 2.25 4 9 3

×
×

We notice that the ratios of corresponding sides are equal.
Here all the corresponding angles are right angles and are equal.
Hence we conclude that “two polygons are similar if their corresponding angles are congruent
and lengths of corresponding sides are proportional”.

Find the ratio of corresponding sides for all other reductions.

8.1.3 Where do we find the application of similarity?

Engineers draw elevation  plans, similar to the building to be constructed. D.T.P operators
draw diagrams on the computer which can be magnified in proportion to make banners.
Photographer makes photo image prints of the same by enlarging or reducing without distortion
based on principle of proportion. Diagrams of science apparatus and maps in social studies
that you have come across are in proportion i.e. similar to the original objects.

4

3

3

3

4

2

3

2.25

3

2.25

SCERT, T
ELA

NGANA



15C≤´$Trj·T |ü{≤\T nH˚«wüD$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

ˇø£ #Ó≥Tº u§eTà  ø±–‘·+ô|’ ^j·Tã&ç+~.  eT] ^j·Tã&çq u§eTà ndü\T u§eTà\‘√ düs¡÷|ü+>± ñ+<äì m˝≤

#Ó|üŒ>∑\e⁄?

  #Ó≥Tº      ^∫q #Ó≥Tº |ü≥+

Çø£ÿ&É ˇø£ edüTÔe⁄ $$<Ûä s¡ø±\T ‘·–Z+∫ #·÷|üã&çq~.  M{Ï̋ À @ ‘·–Z+|ü⁄ |ü≥+, ndü\T |ü{≤ìï b˛*j·≠+~?

     ndü\T |ü≥+         ‘·–Z+|ü⁄ |ü≥+`1  ‘·–Z+|ü⁄ |ü≥+`2     ‘·–Z+|ü⁄ |ü≥+`3     ‘·–Z+|ü⁄ |ü≥+`4

ø=\‘·\ b˛*ø£ <ë«sê ª‘·–Z+|ü⁄ |ü≥+`3μ ndü\T |ü≥+ b˛* ñ+<äì #Ó|üŒ>∑\+. m+<äT≈£î ?

Ç|ü&ÉT ndü\T |ü≥+ eT]j·≠ ª‘·–Z+|ü⁄ |ü≥+`3μ  \ nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‹Ôì ø£qT>=+<ëe≠. MTπs$T >∑eTìkÕÔs¡T?

    
4=
3

    
3 3 4 12 4= = = =

2.25 2.25 4 9 3
×

×

eTqe≠ nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‘·TÔ\T düe÷qeTì >∑eTìkÕÔ+.

á dü+<äs¡“¤+˝À nìï nqTs¡÷|ü ø√D≤\ »‘·\T düe÷qy˚T eT]j·≠ n$ \+ãø√D≤\T

ø±e⁄q ªª¬s+&ÉT ãVüQuÛÑTE\T düs¡÷bÕ\T ø±e …̋q+fÒ yê{Ï nqTs¡÷|ü ø√D≤\ »‘·\T düe÷q+ eT]j·≠ yê{Ï

nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‘·TÔ\T düe÷q+ ø±yê\ìμμ ìsêú]kÕÔ+.

Ç‘·s¡ ‘·–Z+|ü⁄ ∫Á‘ê\ nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‹Ô ø£qT>=q+&ç.

8.1.3 düs¡÷|ü nqTes¡ÔHê\qT mø£ÿ&É >∑eTìkÕÔ+?
Ç+»˙s¡T¢ ‘êe≠ ì]à+#·uÀj˚T uÛÑeHê\≈£î düs¡÷|ü+>± qe∂Hê |ü{≤\T ^kÕÔ&ÉT.  ø£+|üP´≥sY Ä|üπs≥sY uÒqs¡¢ô|’

ñ+&Ée\dæq ∫Á‘·e≠\ ø=\‘·\≈£î nqTbÕ‘·e≠˝À ø£+|üP´≥sYô|’ ∫Á‘·e≠\qT ‘·j·÷s¡T #˚kÕÔ&ÉT.  #Ûêj·÷Á>±Vü≤≈£î&ÉT

∫Á‘·e≠\ Á|ü‹s¡÷bÕ\qT, nqTbÕ‘· ìj·TeTe≠ ñ|üjÓ÷–+∫ s¡÷|üe≠ #Ó&É≈£î+&É ∫qï$>±qT ô|<ä›$>±qT #˚kÕÔ&ÉT.

$C≤„q XÊg |ü]ø£sê\ |ü{≤\T kÕ+|òæTø£XÊge≠˝À ̂ j·Tã&çq <˚X¯e≠\ |ü{≤\T á nqTbÕ‘· ìj·TeTe≠‘√ ̂ ∫qy˚

nq>± n$ ndü\T edüTÔe⁄≈£î düs¡÷bÕ\T.

4

3

3

3

4

2

3

2.25

3

2.25

ndü\T edüTÔe⁄ bı&Ée⁄

‘·–Z+|ü⁄ 3˝Àì bı&Ée⁄

ndü\T edüTÔe⁄ yÓ&É\TŒ

‘·–Z+|ü⁄ 3˝Àì yÓ&É\TŒ
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1

1

2

2

2

2 2

3

3 3

3

2

3

2 3 3

4.5

4.5

3 6

4 8

5
10

Checking the similarity

Observe the following pairs of similar figures.  Measure their sides and find the ratio
between their corresponding sides, also find the corresponding angles. What do you observe?

(i)  (ii)

(iii)  (iv)

Complete the table based on the figures given above

Ratio of corresponding sides Corresponding angles

(i) Square = 
1 1
2 2

= (90o,90o,90o,90o) = (90o,90o,90o,90o)

(ii) Equilateral triangle  = 
2 2 2
3 3 3

= = (60o,60o,60o) = (60o,60o,60o)

(iii) Rectangle = 
2
3   = ......... (90o,90o,90o,90o) = (90o,90o,90o,90o)

(iv) Right angled triangle = 
3
6  = ......... (......., ......., .......,) = (......., ......., .......,)

In every pair of these examples, we find the ratios of corresponding sides are equal and the pairs
of corresponding angles are equal.
Consider another example.
In the adjacent figure if two triangles ABC and ADE are similar then we write it as
ΔABC ~ ΔADE. If these two triangles are placed one over the other, you will find that the pairs
of corresponding angles are equal.

(i.e.) A A∠ ≅ ∠

B D∠ ≅ ∠  (why?)

 C E∠ ≅ ∠  (Why?)
and the ratio of corresponding sides are equal A B

C

D

E
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düs¡÷|ü‘·qT dü]#·÷&É&É+
ÁøÏ+<ä̇ j·Tã&çq düs¡÷|ü |ü{≤\ »‘·\qT >∑eTì+#·+&ç. yê{Ï uÛÑTC≤\qT ø=*∫ nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‘·TÔ\ eT<ä́ >∑\ dü+ã+<Ûëìï

sêã≥º+&ç.  n<̊$<Ûä+>± ø√D≤\qT ø=*∫ nqTs¡÷|üø√D≤\ »‘·\ eT<Ûä́ >∑\ dü+ã+<Ûëìï HÓ\ø=\Œ+&ç. MTπs$T >∑eTì+#ês¡T?

(i)  (ii)

(iii)  (iv)

ô|’ |ü{≤\qqTdü]+∫ |ü{Ïºø£qT ì+|ü+&ç.

nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‹Ô dü+>∑‘· ø√D≤\T

(i) #·‘·Ts¡Ádü+  
1 1
2 2

= (90o,90o,90o,90o) = (90o,90o,90o,90o)

(ii) düeTu≤VüQ Á‹uÛÑT»+ 
2 2 2
3 3 3

= = (60o,60o,60o) = (60o,60o,60o)

(iii) Bs¡È#·‘·Ts¡Ádü+ 
2
3   = ......... (90o,90o,90o,90o) = (90o,90o,90o,90o)

(iv) \+ãø√D Á‹uÛÑT»+ 
3
6  = ....... = ........ (......., ......., .......,) = (......., ......., .......,)

nìï  ñ<ëVü≤s¡D »‘·\˝À nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‹Ô düe÷q+, nqTs¡÷|ü ø√D≤\ »‘·\T düe÷qeTì >∑eTìkÕÔ+.

eTs=ø£ ñ<ëVü≤s¡DqT |ü]o*<ë›+.

Á|üø£ÿ |ü≥+˝À ¬s+&ÉT düs¡÷|ü Á‹uÛÑTC≤\T ΔABC eT]j·TT ΔADE \T düs¡÷bÕ\T BìH˚ eTqeTT

ΔABC ~ ΔADE >± ÁyêkÕÔeTT. á ¬s+&ÉT Á‹uÛÑTC≤\qT ˇø£ <ëìô|’ ˇø£{Ï ñ+∫q yê{Ï dü+>∑‘· ø√D≤\T

düe÷qeTT>± ñ+&É≥eTT >∑eTì+#·>∑\e⁄.

n+fÒ A A∠ ≅ ∠

B D∠ ≅ ∠  (m+<äT≈£î?)

 C E∠ ≅ ∠  (m+<äT≈£î?)
qT+∫ yê{Ï nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‘·TÔ\T düe÷q+.

1

1

2

2

2

2 2

3

3 3

3

2

3

2 3 3

4.5

4.5

3 6

4 8

5
10

A B

C

D

E
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Q R

P

2

A

B C

54

3

(i.e.)
AB BC AC
AD DE AE

= =

Let us see an illustration, how the principle of similar triangles helps us to find out the
heights of the objects located far away.

Illustration: A girl stretched her arm towards a pillar, holding a pencil vertically in her arm
by standing at a certain distance from the pillar.  She found that the pencil exactly covers the
pillar as in figure.  If we compare this illustration with the previous exmple, we can say that

Height of the pillar(H)
Length of the pencil(h)   = 

Distance of pillar from the girl(D)
Length of her arm(d)

By measuring the length of the pencil, length
of her arm and distance of the pillar, we
can estimate the height of the pillar.

Try This

Stretch your hand, holding a scale in your hand vertically and try to cover your
school building by the scale. Adjust your distance from the building. Draw the
figure and estimate height of the school building.

Example 1: In the adjacent figure Δ ABC ~ Δ PQR, and 053C∠ = . Find the side PR and
∠P.

Solution: Δ ABC ~ Δ PQR
When two triangles are similar their corresponding angles are equal and
corresponding sides are in proportion.

PR
AC   =  

PQ
AB   ⇒  

PR
5  =  

2
4

                              PR = 
2
4  × 5 = 2.5

and   ∠R = ∠C = 53o

Sum of all the three angles in a triangle is
180o.

i.e.    ∠P + ∠Q + ∠R = 180o

        ∠P + 90o + 53o = 180o

                          ∠P = 180o – 143o = 37o

d←⎯ ⎯ ⎯ ⎯⎯→ D←⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯→

←
⎯

⎯
⎯

⎯
→

h

←
⎯

⎯
⎯

⎯
→

H
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Q R

P

2

A

B C

54

3

n+fÒ
AB BC AC
AD DE AE

= =

ªªÁ‹uÛÑT»e≠\T düs¡÷|ü‘·μμ  ìj·TeTe≠ <ä÷s¡e≠˝À ñqï edüTÔe⁄\ m‘·TÔ ø£qT>=qT≥≈£î m˝≤ ñ|üjÓ÷>∑|ü&ÉT‘·T+<√

ñ<ëVü≤s¡D‘√ >∑eTì<ë›+.

ñ<ëVü≤s¡D <ë«sê $es¡D: ̌ ø£ düú+uÛÑe≠ qT+&ç ø=+‘· <ä÷s¡e≠˝À >∑\ u≤*ø£ ‘·q¬ø<äTs¡T>± >∑\ düÔ+uÛÑe≠ yÓ’|ü⁄ ‘·q

#˚‹ì #ê|æ ˇø£ ô|ì‡˝Ÿ |ü≥Tºø=ì ì\∫ ñqï~.  ÄyÓT ‘·q #˚‹˝Àì ô|ì‡˝Ÿ  düÔ+uÛÑe≠‘√ @ø°uÛÑ$+∫q≥T¢ |ü≥+˝À

#·÷|æq≥T¢ >∑eTì+∫q~. á $es¡DqT ô|’ ñ<ëVü≤s¡D‘√ b˛*ùdÔ,

ô|ì‡ Ÿ̋ bı&Ée⁄, u≤*ø£ #̊‹ bı&Ée⁄ eT]j·≠ u≤*ø£qT+&ç

düú+uÛÑe≠q≈£î <ä÷s¡e≠\qT ø=\∫ düú+uÛÑe≠ m‘·TÔqT

n+#·Hê y˚j·Te#·TÃ.

Á|üj·T‹ï+#·+&ç

#ê|æq #̊‹˝À ˇø£ ùdÿ\Tì ì\Te⁄>± |ü≥Tºø=ì MT bÕsƒ¡XÊ\ uÛÑeq+ @ø°uÛÑ$+#·Tq≥T¢ bÕsƒ¡XÊ\ qT+&ç

<ä÷s¡+>± »s¡T>∑T‘·÷ dü]#̊düTø=qTe≠.  BìøÏ dü]|ü&ÉT |ü{≤ìï ^∫ bÕsƒ¡XÊ\ uÛÑeq+ m‘·TÔì n+#·Hê

ẙj·T+&ç.

ñ<ëVü≤s¡D 1: Á|üø£ÿ |ü≥+˝À  Δ ABC ~ Δ PQR, eT]j·TT 053C∠ = . nsTTq  PR uÛÑTC≤ìï eT]j·TT

∠Pì ø£qT>=qTeTT.

kÕ<Ûäq: Δ ABC ~ Δ PQR

¬s+&ÉT Á‹uÛÑTC≤\T düs¡«düe÷qyÓTÆq yê{Ï dü+>∑‘· ø√D≤\ »‘·\T düe÷q+ eT]j·TT nqTs¡÷|ü

uÛÑTC≤\ ìwüŒ‘·TÔ\T düe÷q+.

PR
AC   =  

PQ
AB   ⇒  

PR
5  =  

2
4

                              PR = 
2
4  × 5 = 2.5

eT]j·TT    ∠R = ∠C = 53o

ˇø£ Á‹uÛÑT»+˝Àì n+‘·s¡ ø√D≤\ yÓTT‘·Ô+ 180o

n+fÒ   ∠P + ∠Q + ∠R = 180o

        ∠P + 90o + 53o = 180o

                          ∠P = 180o – 143o = 37o

←
⎯

⎯
⎯

⎯
→

h

←
⎯

⎯
⎯

⎯
→

H

53º 53º

düú+uÛÑeTT m‘·TÔ

ô|ì‡˝Ÿ m‘·TÔ

düú+ãeTT qT+&ç u≤*ø£≈£î >∑\ <ä÷s¡+

u≤*ø£ #˚‹ bı&Ée⁄
R

d←⎯ ⎯ ⎯ ⎯⎯→ D←⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯→
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O A

B

C

D

50cm
15 cm

50m

Example 2: Draw two squares of different sides. Can you say they are similar? Explain.
Find the ratio of their perimeters and areas. What do you observe?

Solution: Let us draw two squares of sides 2 cm and 4 cm. As all the sides are in

proportion 
AB
PQ  = 

BC
QR  = 

CD
RS  = 

DA
SP  = 

2
4  = 

1
2

And all the pairs of corresponding angles are 90o

So �  ABCD ~ �  PQRS

Perimeter of � ABCD = 4 × 2 =  8 cm

Perimeter of � PQRS = 4 × 4
=  16 cm

Ratio of their perimeters = 8 : 16 =  1 :
2

Ratio of their perimeters is same as ratio of their corresponding sides.

 Area of � ABCD =  2 × 2 = 4 cm2

Area of  � PQRS =  4 × 4 = 16 cm2

∴Ratio of their areas =  4 : 16 = 1 : 4 = 12 : 22

                   Ratio of the areas of squares = Ratio of squares of their corresponding sides.

Example 3: Jagadeesh tried to estimate the height of a tree by covering the height with a

vertical scale holding it at a distance of 50 cm from his eyes along horizontal line

as shown in the figure. If the scale measurement of the tree is 15 cm and distance

of the tree from Jagadeesh is 50 m. Find the actual height of the tree.

Solution: From the figure Δ OAB ~ Δ OCD

Corresponding sides of two similar triangles are in proportion.

∴  
OA
OC  = 

AB
CD  = 

OB
OD

A B

D C

2

2 P Q

S R

4

4
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ñ<ëVü≤s¡D 2: ẙπs«s¡T ø=\‘·\‘√ ¬s+&ÉT #·‘·Ts¡ÁkÕ\qT ̂ j·T+&ç.  n$ düs¡÷bÕ\ì MTs¡T #Ó|üŒ>∑\sê?  $e]+#·+&ç.

yê{Ï #·T≥Tºø=\‘·\T eT]j·≠ yÓ’XÊ˝≤´\T ø£q>=ì yê{Ï ìwüŒ‘·TÔ\qT ≈£L&Ü ø£qT>=q+&ç.  MTπs$T

>∑eTì+#ês¡T?

kÕ<Ûäq : ñ<ëVü≤s¡D≈£î 2 ôd+.MT eT]j·≠ 4 ôd+.MT.  uÛÑTC≤\T>± >∑\ ¬s+&ÉT #·‘·Ts¡ÁkÕ\qT  ̂ <ë›+.  nìï

uÛÑTC≤\T nqTbÕ‘·+˝À ñ+{≤s≠ ø£qTø£ 
AB
PQ  = 

BC
QR  = 

CD
RS  = 

DA
SP  = 

2
4  = 

1
2

nìï »‘·\ nqTs¡÷|ü ø√D≤\T 90o
≈£î düe÷q+.

ø±e⁄q � ABCD ~� PQRS

� ABCD #·T≥Tºø=\‘· =4 × 2=8 #·.ôd+.MT.

� PQRS #·T≥Tºø=\‘· = 4×4=16#·.ôd+.MT.

#·T≥Tºø=\‘· ìwüŒ‹Ô =  8 : 16 =  1 : 2

ø±e⁄q ªª#·T≥Tºø=\‘·\ ìwüŒ‹Ô yê{Ï nqTs¡÷|ü uÛÑTC≤\ ìwüŒ‹ÔøÏ düe÷qeTTμμ.

�  ABCD yÓ’XÊ\´+ =  2 × 2 = 4 #·.ôd+.MT.

�  PQRS yÓ’XÊ\´+ =  4 × 4 = 16 #·.ôd+.MT.

∴ yÓ’XÊ˝≤´\ ìwüŒ‹Ô =  4 : 16 = 1 : 4 = 12 : 22

ø±e⁄q yÓ’XÊ˝≤´\ ìwüŒ‹Ô R nqTs¡÷|ü uÛÑTC≤\ esêZ\ ìwüŒ‹Ô

ñ<ëVü≤s¡D 3: »>∑BXŸ ̌ ø£ #Ó≥Tº m‘·TÔì n+#·Hê ẙj·≠≥≈£î ̌ ø£ ùdÿ\TqT #̊‹‘√ 50 ôd+.MT <ä÷s¡+˝À ì\Te⁄>±

|ü≥Tºø=ì ‘·q≈£î m<äTs¡T ñqï #Ó≥Tº m‘·TÔqT ø£|æŒẙj·≠≥≈£î Á|üj·T‹ïdü÷Ô <ëì |ü≥e≠qT Ç˝≤

^#ÓqT.  #Ó≥Tº m‘·TÔ ùdÿ\Tô|’  15 ôd+.MT ≈£î dü]b˛s≠q~, »>∑BXŸ qT+&ç #Ó≥Tº <ä÷s¡e≠  50 MT.

ns≠q #Ó≥Tº jÓ≠ø£ÿ m‘·TÔqT ø£qT>=q+&ç.

kÕ<Ûäq : |ü≥+ qT+&ç  Δ OAB ~ Δ OCD

¬s+&ÉT düs¡÷|ü Á‹uÛÑTC≤\ nqTs¡÷|ü uÛÑTC≤\T nqTbÕ‘·+˝À ñ+{≤s≠.

∴  
OA
OC  = 

AB
CD  = 

OB
OD

A B

D C

2

2 P Q

S R

4

4

O A

B

C

D

50 ôd+.MT

15 ôd+.MT
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SCERT, T
ELA

NGANA



22 Exploring Geometrical Figures Government's Gift for Students' Progress

∴  
0.5
50  = 

0.15
CD   ⇒  CD = 

50 0.15
0.5
×

= 15 m

∴  Height of the tree  = 15 m

8.2  Dilations

Some times we need to enlarge the figures say for example while making cutouts, and some
times we reduce the figures during designing. Here in every case the figures must be similar
to the original. This means we need to draw enlarged or reduced similar figures in daily
life. This method of drawing enlarged or reduced similar
figure is called ‘Dilation’.

Observe the following dilation ABCD, it is a  rectangle
drawn on a graph sheet.

Every vertex A, B, C, D are joined from ‘O’ and produced
to double the length upto A1, B1, C1 and D1 respectively.
Then A1, B1, C1, D1are joined in order to form a rectangle
whose sides are twice the lengths of each side of   ABCD.

Here, O is called centre of dilation and 
1OA

OA
 = 

2
1  = 2, '2' is called scale factor.

Do This

1. Draw a triangle on a graph sheet and draw its dilation with scale factor 3.
Are those two figures are similar?

2. Draw a square on a graph sheet and draw its dilations with scale factor 4
and 5.

8.2.1 Constructing a Dilation

Example 4: Construct a dilation with scale factor 2 of a triangle using only a ruler and
compasses.

Solution:

Step 1: Draw a Δ PQR and choose the
center of dilation C which is not on
the triangle.  Join every vertex of the
triangle from C and produce.

0 1 2 3 4 5 6

1

2

3

4

A B

CD A1

B1

C1D1
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∴  
0.5
50  = 

0.15
CD   ⇒  CD = 

50 0.15
0.5
×

= 15 MT.

∴  #Ó≥Tº jÓTTø£ÿ m‘·TÔ = 15 MT.

8.2  düs¡÷|ü $düÔs¡D\T
ø=ìïkÕs¡T¢ eTq+ |ü{≤\qT yê{Ï yêdüÔe |ü]e÷D+ ø£Hêï ô|<ä›~>± y˚j·Te\dæ ñ+≥T+~.  ñ<ëVü≤s¡D≈£î dæìe÷

ø£{Ö{Ÿ MTs¡T #·÷dæ ñ+{≤s¡T.  eT]ø=ìï kÕs¡T¢ |ü{≤\qT ∫qï$>± ̂ j·Te\dæ ñ+≥T+~.  ñ<ëVü≤s¡D≈£î qe∂Hê\T

^#˚ dü+<äs¡“¤+>± ndü\T |ü]e÷D+ ø£Hêï ∫qï$>± ^kÕÔe≠.  n+fÒ eTq+ |ü{≤\ Äø±sê\qT ô|<ä›$>± ø±ì

∫qï$>± ø±ì #˚j·Te\dæq nedüs¡+ ì‘·´J$‘·+˝À @s¡Œ&ÉT‘·÷ ñ

+≥T+~.  á$<Ûä+>± ô|<ä› Ò̋<ë ∫qï düs¡÷|ü |ü{≤\T ^ùd |ü<äΔ‹ì

ªªdüs¡÷|ü $düÔs¡D+μμ n+{≤s¡T.

|ü≥+˝À  ABCD $düÔs¡DqT >∑eTì+#·+&ç.  ABCD ˇø£

Bs¡È#·‘·Ts¡Ádü+ Á>±|òt ø±–‘·+ô|’ ^j·Tã&çq~.

Á|ü‹ osê¸\T  A, B, C, eT]j·TT D \T ‘O’qT+&ç ø£\T|üã&ç yê{Ï

¬s{Ïº+|ü⁄ <ä÷sê\≈£î es¡Tdü>± A1, B1, C1 eT]j·TT D1 es¡≈£î

bı&ç–+|üã&çq$. Ç|ü⁄Œ&ÉT  A1, B1, C1, D1
\T ø£\T|ü>± ABCD ≈£î ¬s{Ïº+|ü⁄ ø=\‘·\T >∑\ Bs¡È#·‘·Ts¡ÁdüeTTqT

@s¡Œs¡∫q$. Çø£ÿ&É ªOμ qT $düÔs¡D πø+Á<ä+ nì eT]j·TT 

1OA
OA

 = 
2
1  = 2, '2' qT dü÷N _Ûqï+ nì n+{≤s¡T.

Ç$ #̊j·T+&ç

1. ˇø£ Á>±|òt ø±–‘·+ô|’ ˇø£ Á‹uÛÑTC≤ìï ^∫ dü÷N _Ûqï+ 3>± >∑\ $düÔs¡D |ü{≤ìï ^j·T+&ç.  Ä

¬s+&ÉT |ü{≤\T düs¡÷bÕ Ò̋Hê?

2. Á>±|òt ø±–‘·+ô|’ ˇø£ #·‘·Ts¡ÁkÕìï ^∫ dü÷N _ÛHêï\T 4 eT]j·TT 5 >± >∑\ $düÔs¡D |ü{≤\qT

^j·T+&ç.

8.2.1 düs¡÷|ü $düÔs¡D\ ìsêàD+

ñ<ëVü≤s¡D 4: dü÷N _Ûqï+ 2 ñ+&ÉTq≥T¢ @<̊ì ˇø£ Á‹uÛÑT» $düÔs¡D |ü{≤ìï ùdÿ\T eT]j·≠ eè‘·Ô Ò̋œìì

e÷Á‘·ẙT ñ|üjÓ÷–+∫ ì]à+#·+&ç.

kÕ<Ûäq :
kÕ<Ûäq 1: Δ PQRì ì]à+∫, Á‹uÛÑT»+ô|’ Ò̋ì @<̊ì

_+<äTe⁄ ªCμ ì $düÔs¡D πø+Á<ä+>±  ªCμ ì

Á‹uÛ Ñ T» osê¸\‘√ ø£*|æ eTT+<äT≈ £î

bı&ç–+#·TeTT.

0 1 2 3 4 5 6
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Step 2: By using compasses, mark three
points P1, Q1 and R1 on the
projections so that

CP1 = k (CP) = 2 CP

CQ1 = 2 CQ

CR1 = 2 CR

Step 3: Join P1Q1, Q1R1 and R1P1. Notice
that  Δ P1Q1R1 ~ Δ PQR

Exercise - 8.1

1. Name any three pairs of congruent objects, you use daily.

2. (a)  Draw two congruent figures.  Are they similar?  Explain
(b)  Take two similar shapes.  If you slide, rotate or flip one of them, does the
similarity remain?

3. If  Δ ABC  ≅  Δ NMO, then name pair of the congruent sides and angles.

4. State whether the following statements are true. Explain with reasons.
(i) Two squares of  side 3 cm each and one of them rotated through 45o are congruent.
(ii) Any two right triangles with hypotenuse  5 cm, are congruent.
(iii) Any two circles of radii 4 cm each are congruent.
(iv) Two equilateral triangles of side 4 cm each but labeled as Δ ABC and Δ LHN

then, they are not congruent.
(v) Mirror image of a polygon is congruent to the original.

5. Draw a polygon on a square dot sheet. Also draw it’s congruent figures in different
directions and mirror image of it.

6. Using a square dot sheet or a graph sheet draw a rectangle and construct a similar
figure. Find the perimeter and areas of both and compare their ratios with the ratio of
their corresponding sides.

P Q

R

C
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k˛bÕq+ 2: eè‘·Ôπsœì düVü‰j·T+‘√ bı&ç–+|ü⁄ πsK\ô|’

CP1 = k (CP) = 2 CP

CQ1 = 2 CQ

CR1 = 2 CR

n>∑Tq≥T¢ P1, Q1 eT]j·TT R1 _+<äTe⁄\qT

$πøå|üeTT\ô|’ >∑T]Ô+#·TeTT.

k˛bÕq+ 3: P1Q1, Q1R1 eT]j·TT R1P1
\qT

ø£\T|ü⁄eTT.  Δ P1Q1R1 ~ Δ PQR nì

>∑eTì+#·e#·TÃ.

nuÛ≤´dü+ ` 8.1

1. ì‘·́ e∂ ñ|üjÓ÷–+#̊ @yÓ’Hê e∂&ÉT »‘·\ düs¡« düe÷q edüTÔe⁄\qT ù|s=ÿq+&ç.

2. (a)     ¬s+&ÉT düs¡«düe÷q |ü{≤\qT ^j·T+&ç.  n$ düs¡÷bÕ\e⁄‘êj·÷?  $e]+#·+&ç.

(b)    ¬s+&ÉT düs¡÷|ü |ü{≤\qT rdüTø√+&ç.  yê{Ïì »]|æHê, ÁuÛÑeTD+ #Ó+~+∫Hê Ò̋<ë Á‹|æŒq n$

      düs¡÷bÕ\T>±H̊ ñ+{≤sTT.

3. Δ ABC  ≅  Δ NMO nsTTq nqTs¡÷|ü uÛÑTC≤\qT, nqTs¡÷|ü ø√D≤\ »‘·\qT ‘Ó\Œ+&ç.

4. ÁøÏ+~ Á|üe#·Hê\T dü‘·́ eTe⁄‘êjÓ÷ Ò̋<ë ‘Ó\Œ+&ç.  ø±s¡D≤\qT $e]+#·+&ç.

(i) 3 ôd+.MT. uÛÑTC≤\T>± >∑\ ¬s+&ÉT #·‘·Ts¡ÁkÕ\˝À ˇø£ <ëìì 45
o
 ẙTs¡ ÁuÛÑeTD+ #Ó+~+∫q, n$

düs¡«düe÷Hê\T.

(ii) 5 ôd+.MT ø£sêí\T>± >∑\ ¬s+&ÉT \+ãø√D Á‹uÛÑTC≤\T düs¡«düe÷Hê\T.

(iii) 4 ôd+.MT yê´kÕs¡ú+>± >∑\ ¬s+&ÉT eè‘êÔ\T düs¡«düe÷Hê\T.

(iv) 4 ôd+.MT uÛÑT»+>± >∑\ ¬s+&ÉT düeTu≤VüQ Á‹uÛÑTC≤\qT Δ ABC eT]j·≠  Δ LHN \‘√ dü÷∫+∫q,

n$ düs¡«düe÷Hê\T ø±e⁄.

(v) ˇø£ ãVüQuÛÑTõ eT]j·≠ <ëì Á|ü‹_+ãe≠\T düs¡«düe÷Hê\T.

5. ˇø£ #·‘·Ts¡Ádü _+<äT e÷|üì ô|’ ãVüQuÛÑTõì ˇø£<ëìì ^j·T+&ç.  eT]j·≠  $$<Ûä ~X¯\˝À <ëìjÓ≠ø£ÿ

düs¡«düe÷q |ü{≤\T eT]j·≠ yê{Ï Á|ü‹_+ã |ü{≤\qT ^j·T+&ç.

6. ˇø£ Á>±|òt ø±–‘·+ ô|’ ̋ Ò<ë #·‘·Ts¡Ádü _+<äT e÷|üìô|’ ̌ ø£ Bs¡È#·‘·Ts¡ÁkÕìï ̂ j·T+&ç.  <ëìøÏ düs¡÷|ü |ü{≤ìï

ì]à+#·+&ç. á ¬s+&ÉT |ü{≤\ yÓ’XÊ˝≤´\T eT]j·≠ #·T≥Tºø=\‘·\T ø£qT>=ì yê{Ï yê{Ï ìwüŒ‘·TÔ\qT Bs¡È#·‘·Ts¡ÁkÕ\

uÛÑTC≤\ ìwüŒ‘·TÔ\‘√ b˛\Ã+&ç.

P Q

R

C

P1 Q1

R1

P Q

R

C

P1 Q1

R1

SCERT, T
ELA

NGANA



26 Exploring Geometrical Figures Government's Gift for Students' Progress

1 m

10
.5

 m

B

O

D
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A C E G I K M

7. 7 pillars are used to hold a slant iron gudder as shown
in the figure. If the distance between adjoining two
pillars is 1 m and height of the last pillar MN is
10.5m. Find the heights of rest of the pillars.

8. Standing at 5 m apart from a vertical pole of height 3 m, Sudha observed a building  behind
the pillar and found that tip of the pillar is in line with the top of the building. If the distance
between pillar and building is 10m, estimate the height of the building. [Here height
of Sudha is neglected]

9. Draw a quadrilateral of any measurements. Construct a dilation of scale factor 3.
Measure their corresponding sides and verify whether they are similar.

8.3  Symmetry

Look at the following figures. If we fold them exactly to their halves, one half of each figure
exactly coincides with other half.

What do we call such figures? What do we call the line along which we fold the figures so that
one half coincides with the other? Do you recollect from earlier classes?

They are called symmetric figures and the line which cuts them exactly into two halves is called
line of symmetry.

Do These

Draw all possible lines of symmetry for the following figures.
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7 ˇø£ ÇqT|ü ø£MTà 7 dü ú+uÛ≤\ô|’ |ü≥+˝À #·÷|æq≥T¢>±

ñ+#·ã&ç+~. @ ¬s+&ÉT düú+uÛ≤\ eT<Ûä́  <ä÷s¡yÓTÆHê 1 MT.øÏ düe÷q+

eT]j·≠ ∫e] düú+uÛÑ+ MN m‘·TÔ 10.5 MT ns≠q  $T–*q

nìï düú+uÛ≤\ m‘·TÔ\qT ø£qT>=q+&ç.

8. 3MT m‘·TÔ>∑\ ̌ ø£ ì\Te⁄ düú+uÛÑ+ qT+&ç 5 MT <ä÷s¡+˝À ì\ã&ç,

düT<Ûä, ˇø£ uÛÑeq+ô|’ uÛ≤>∑e≠ eT]j·≠ düú+uÛÑ+ ô|’ uÛ≤>∑+ π̌ø

düs¡fiπ̄sK˝À ñqï≥T¢ >∑eTì+∫q~.  uÛÑeq+ eT]j·≠ düú+uÛ≤\

eT<Ûä́  <ä÷s¡+ 10 MT ns≠q uÛÑeq+ m‘·TÔqT n+#·Hê y˚j·≠e≠. (düT<Ûä m‘·TÔqT |ü]>∑Dq˝ÀøÏ rdüTø√≈£î+&Ü)

9. @<˚ì ˇø£ #·‘·Ts¡T“¤C≤ìï ^j·T+&ç.  dü÷N _Ûqï+ 3 ñ+&ÉTq≥T¢ <ëì $düÔs¡D |ü{≤ìï ^j·T+&ç.  yê{Ï

nqTs¡÷|ü uÛÑTC≤\qT ø=\∫ Ä ¬s+&ÉT |ü{≤\T düs¡÷bÕ Ò̋yÓ÷ dü]#·÷&É+&ç.

8.3  kÂwüẽeTT

ÁøÏ+~ |ü{≤\qT >∑eTì+#·+&ç.  yê{Ïì dü]>±Z dü>±ìøÏ eT&ç∫q, Á|ü‹ dü>∑e∂ ¬s+&Ée dü>∑+‘√ |üP]Ô>± @ø°uÛÑ$düTÔ+~.

Ç≥Te+{Ï |ü{≤\ì @eTì |æ\TkÕÔ+?  ˇø£ dü>∑+ ¬s+&Ée dü>∑+‘√ @ø°uÛÑ$+#·Tq≥T¢ @ πsK yÓ+ã&ç eT&É‘· ô|{≤ºyÓ÷

Ä πsKqT @eTì |æ\TkÕÔs¡T?  ˙e⁄ ÁøÏ+~ ‘·s¡>∑‘·T\ qT+&ç H˚s¡TÃø=ìq  á n+XÊ\qT >∑Ts¡TÔ≈£î ‘Ó#·TÃø=q>∑\yê?

Ç≥Te+{Ï |ü{≤\qT kÂwü̃e |ü{≤\T n+{≤s¡T.  eT]j·≠ á |ü{≤\qT K∫Ã‘·+>± ¬s+&ÉT ns¡ú |ü{≤\T>± $uÛÑõ+#˚

πsKqT kÂwü̃e nø£å+ Ò̋<ë kÂwü̃e πsK n+{≤+.

Ç$ #̊j·T+&ç

ÁøÏ+~ Äø±sê\≈£î kÕ<Ûä́ yÓTÆqìï kÂwüẽπsK\T ^j·T+&ç.

1 MT.
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Observe the following symmetric designs which we see around us.

All these designs are products of different kinds of symmetry.

Here, the dog has her face made perfectly symmetrical with a bit of photo
magic. Do you observe a vertical line at the center?

It is called ‘line of symmetry’ or ‘mirror line’.

We call this symmetry as ‘Reflection symmetry’ or ‘Mirror symmetry’.

Consider another example, reflection of a hill in a lake. It is also
reflection symmetry and line of symmetry is a horizontal line that
separates the hill and its image. This may not be perfectly symmetric
because lower part is blurred by the lake surface.

8.3.1 Rotational symmetry

Observe the lines of symmetry in the following.

Different geometrical figures have different number of lines of symmetry.
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˙ |ü]düsê\˝À ø£ì|æ+#̊ ÁøÏ+~ kÂwüẽ $Hê´kÕ\qT >∑eTì+#·+&ç.

á $Hê´kÕ\ìïj·TT $$<Ûä s¡ø±\ kÂwüẽ |ü{≤\ qT+&ç ñ‘·ŒqïyÓTÆqẙ.

Çø£ÿ&ç |ü≥+˝À ≈£îø£ÿ jÓ≠ø£ÿ e≠K+  ªªbǫ̀ {Àe÷´õø˘μμ <ë«sê kÂwü̃e+>± s¡÷bı+~+#·ã&çq~.

eT<Ûä́ ˝À ^j·Tã&çq ì\Te⁄ πsKqT >∑eTì+#êsê?

<ëìì kÂwü̃e πsK Ò̋<ë Á|ü‹_+ã nø£åe≠ n+{≤s¡T.

á $<ÛäyÓTÆq kÂwü̃eeTTqT ª|üsêes¡Ôq kÂwü̃e+μ Ò̋<ë Á|ü‹_+ã kÂwü̃e+μ n+{≤s¡T.

eTs=ø£ ñ<ëVü≤s¡DqT >∑eTì+#·+&ç:  ̌ ø£ ø=+&É jÓ≠ø£ÿ Á|ü‹_+ãe≠ düs¡düT‡˝À

#·÷|üã&ç+~.  Ç~ ≈£L&Ü Á|ü‹_+ã kÂwü̃ey˚T.  Bì˝À kÂwü̃yêø£åe≠ ø=+&É

eT]j·≠ düs¡düT‡˝À <ëì Á|ü‹_+u≤\qT ø£\T|ü⁄#·Tqï n&ÉT¶πsK. eTdüø£>±

ñ+&ÉT≥#˚  á Á|ü‹_+ãe≠ K∫Ã‘·+>± kÂwü̃e Á|ü‹_+ãe≠ ø±ø£b˛e#·TÃqT.

8.3.1 ÁuÛÑeTD kÂwüẽ+

ÁøÏ+~ yêì˝À kÂwüẽ πsK\qT >∑eTì+#·+&ç.

$$<Ûä s¡ø±\ C≤´$Trj·T |ü{≤\ $$<Ûä dü+K´\˝À kÂwüẽ πsK\T ø£*– ñ+{≤sTT.
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Rotate each figure given above, about its centre and find out how many times it resembles its
initial position during its one complete rotation.

For example, rectangle has two lines or axes of symmetry. When a rectangle is rotated about its
center its shape resembles the initial position two times. We call this number as ‘order of rotation’.

Tabulate your findings in the following table.

Geometrical figure No. of axes of No. of times it resumes Order of
symmetry its initial position rotation

Isosceless triangle ............... ............... ...............

Rectangle 2 2 2

Equilateral triangle ............... ............... ...............

Square ............... ............... ...............

Circle ............... ............... ...............

Think, Discuss  and Write

1. What is the relation between order of rotation and number of lines of symmetry of a
geometrical figure?

2. How many lines of symmetry does a regular polygon have? Is there any relation
between number of sides and order of rotation of a regular.polygon?

8.3.2  Point symmetry

Observe the adjacent figure. Does it have line of symmetry? It does not have line symmetry,
but it has another type of symmetry.  The figure looks the same either you
see it from upside or from down side.  i.e., from any two opposite directions.
This is called point symmetry.  If you look at the figure you may observe
that every part of it has a matching point. If you draw a line through its
centre, it cuts the  diagram on either sides of the center at equal distance.
Draw some more lines through center and verify. Now this figure is said
to have ‘point symmetry’.

We also observe that some letters of English alphabet too have point symmetry .

X H  I  S N Z
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31C≤´$Trj·T |ü{≤\T nH˚«wüD$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

ô|’ |ü{≤\˝À Á|ü‹ <ëìì |üP]Ô>± yê{Ï πø+Á<ä+ Ä<Ûës¡+>± ˇø£ ÁuÛÑeTD+ #˚dæq mìïkÕs¡T¢ ‘=*dæú‹ì b˛*q≥T¢

ñ+{≤jÓ÷ ø£qT>=q+&ç.

ñ<ëVü≤s¡D≈£î ˇø£ Bs¡È#·‘·Ts¡ÁkÕìøÏ ¬s+&ÉT kÂwü̃eπsK\T/nøå±\T ñHêïs≠.  ˇø£ Bs¡È#·‘·Ts¡Ádü+ |üP]Ô>± ˇø£ ÁuÛÑeTD+

#˚dæq, ¬s+&ÉTkÕs¡T¢ ‘=*dæú‹ì b˛*q dæú‹˝ÀøÏ edüTÔ+~.  á dü+K´ ª2μ qT eTq+ ªªÁuÛÑeTD |ü]e÷D+μμ  n+{≤e≠.

MT |ü]o\q\qT ÁøÏ+~ |ü{Ïºø£̋ À qyÓ÷<äT #˚j·T+&ç.

C≤´$T‹ |ü≥+ kÂwüẽπsK\ dü+K´ ‘=*dæú‹ì b˛*q dæú‘·T\T ÁuÛÑeTD
bı+<äT dü+K´ |ü]eT÷D+

düeT~«u≤VüQ Á‹uÛÑT»+ ............... ............... ...............

Bs¡È#·‘·Ts¡Ádü+ 2 2 2

düeTu≤VüQ Á‹uÛÑT»+ ............... ............... ...............

#·‘·Ts¡Ádü+ ............... ............... ...............

eè‘·Ô+ ............... ............... ...............

Ä˝À∫+#·+&ç, #·]Ã+#·+&ç, sêj·T+&ç

1. ˇø£ C≤´$T‹ |ü≥+ jÓ≠ø£ÿ kÂwü̃e πsK\ dü+K´≈£î eT]j·≠ <ëì ÁuÛÑeTD |ü]e÷D≤ìøÏ eT<Ûä́ >∑\ dü+ã+<Ûä+

@$T{Ï?

2. ˇø£ Áø£eT ãVüQuÛÑTõøÏ >∑\ kÂwü̃e πsK\ dü+K´ m+‘·?  ̌ ø£ Áø£eT ãVüQuÛÑTõ uÛÑTC≤\ dü+K´≈£î eT]j·≠ <ëì

ÁuÛÑeTD kÂwü̃e |ü]e÷De≠q≈£î eT<Ûä́ >∑\ dü+ã+<Ûäy˚T$T?

8.3.2 _+<äT kÂwüẽ+
Á|üø£ÿ |ü{≤ìï |ü]o*+#·+&ç.  BìøÏ πsU≤ kÂwü̃e+ ñ+<ë?  á |ü{≤ìøÏ πsU≤ kÂwü̃e+ ̋ Ò<äT.  ø±˙ ̌ ø£ Á|ü‘̊´ø£ s¡ø£yÓTÆq

kÂwü̃yêìï ø£*– ñ+~.  ô|’qT+&ç ÁøÏ+~øÏ #·÷∫Hê ÁøÏ+~ qT+&ç ô|’øÏ #·÷∫Hê π̌ø

$<Ûä+>± ñ+~ Ò̋<ë @ ¬s+&ÉT e´‹πsø£ ~X¯\ qT+&ç #·÷∫q π̌ø $<Ûä+>± ø£ì|ædüTÔ+~.

Bìì _+<äT kÂwü̃e+ n+{≤s¡T.  |ü{≤ìï |ü]o*ùdÔ n+<äT˝Àì Á|ü‹uÛ≤>∑+qT b˛*q

eTs=ø£ uÛ≤>±ìï >∑eTì+#·e#·TÃ.  <ëì eT<Ûä́  qT+&ç ˇø£ πsKqT ^∫q, Ä πsK |ü{≤ìï

düe÷q<ä÷s¡+˝À uÛ≤>±\T ñ+&ÉTq≥T¢ ¬s+&ÉT ns¡úuÛ≤>±\T>± $uÛÑõdüTÔ+~.  eT<Ûä́  qT+&ç

eT]ø=ìï πsK\qT ^∫ dü]#·÷&É+&ç. á |ü≥+ _+<äT kÂwü˜yêìï ø£*– j·≠+<äì

n+{≤s¡T.

n<˚$<Ûä+>± Ä+>∑¢ nø£åsê\˝À ø=ìï _+<äT kÂwü̃yêìï ø£*– ñHêïj·Tì eTq+ >∑eTì+#·e#·TÃ.
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Try These

1. Identify which of the following have point symmetry.

2. Which of the above figures have line of symmetry?

3. What can you say about the relation between line symmetry and point
symmetry?

8.3.3 Applications of symmetry

• Majority of the objects what we use have atleast one type of symmetry.

• Most of the Machine made products are symmetric. This speeds up the production.

Observe these patterns

Where do you find these? We find these patterns in floor designs and fabric painting etc.

How these patterns are formed?

Usually these patterns are formed by arranging congruent figures or mirror images side by
side in all the directions to spread upon the area without any overlaps or gaps. This is
called tessellation.  This enhances the beauty of the diagrams.

Are they symmetric as a whole?

Does the basic figure which is used to form the tessellation is symmetric?

Basic or  Unit figure
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Á|üj·T‹ï+#·+&ç

1. ÁøÏ+~ yêì˝À _+<äT kÂwüẽ+ ø£\ yê{Ïì >∑T]Ô+#·+&ç.

2. ô|’ |ü{≤\˝À πsU≤ kÂwüỹêìï ø£*–q |ü{≤\T @$?

3. πsU≤kÂwüẽeTTq≈£î eT]j·TT _+<äT kÂwüỹêìøÏ eT<Ûä́ >∑\ dü+ã+<Ûä+ >∑÷]Ã ˙ẙ$T #Ó|üŒ>∑\e⁄?

8.3.3 kÂwü̃e+ nqTes¡ÔHê\T

• eTq+ ñ|üjÓ÷–+#˚ nH˚ø£ edüTÔe⁄\T ø£̇ dü+ @<√ ˇø£ $<ÛäyÓTÆq kÂwü̃yêìï ø£*– j·≠+{≤s≠.

• j·T+Á‘ê\ <ë«sê ñ‘·Œ‹Ô nj̊T´ #ê˝≤ edüTÔe⁄\T kÂwüỹêìï ø£*– j·≠+{≤s≠.  Ç~ ñ‘·Œ‹Ô ẙ>±ìï  ô|+#·T‘·T+~.

ÁøÏ+~ neT]ø£\qT >∑eTì+#·+&ç.

á neT]ø£\qT mø£ÿ&É >∑eTì+#·>∑\+?  á neT]ø£\qT H˚\ô|’ sêfi¯flqT ‘ê|ü&É+˝À >∑eTìkÕÔ+.

á Áø£e÷\T neT]ø£\T m˝≤ @s¡Œ&É‘ês≠ ?

á neT]ø£\T n˙ï düs¡«düe÷q |ü{≤\T Ò̋<ë π̌ø |ü≥+ eT]j·≠ <ëì Á|ü‹_+u≤\qT ø=+‘· yÓ’XÊ\´+ô|’ U≤∞

Ò̋≈£î+&Ü Ò̋<ë n‹Áø£eTD\T Ò̋≈£î+&Ü Á|üø£ÿÁ|üø£ÿH˚ neTs¡Ã&É+ <ë«sê s¡÷bı+~+#·ã&çq~.  Bìì Áø£eTã<ä›yÓTÆq

‘ê|ü&É+ #˚j·T&É+ (f…dü‡ Ò̋wüHé) n+{≤s¡T.  Ç~ |ü{≤\ kÂ+<äsê´ìï ~«>∑TD°ø£]düTÔ+~.(ô|+#·T‘·T+~)

ô|’ |ü{≤\T @ø£ yÓ≠‘·Ô+>± kÂwü̃e+ ø£*– j·≠Hêïj·÷ ?

á f…dü‡ Ò̋wüHé @s¡Œs¡#·&ÜìøÏ ñ|üjÓ÷–+∫q ÁbÕ<∏ä$Tø£ |ü{≤\T kÂwü̃yêìï ø£*–j·≠Hêïj·÷?

Á|üe÷D |ü≥+ Ò̋<ë ÁbÕ<∏ä$Tø£ |ü≥+
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You can observe that only some patterns have symmetry as a whole as in fig(b) and others does
n’t have any symmetry as a whole as in fig(a), though the basic figures/unit figures are symmetric.
Observe the following tessellations again. What are the basic shapes used in these
tessellations?

Fig. (a) Fig. (b)
You may notice that the basic shapes used to draw tessellation are pentagon, rectangle,
squares and equilateral triangle. Most tessellations can be formed with these shapes.

Exercise - 8.2

1. Cut the bold type English alphabets (capital) and paste in your note book. Draw
possible number of lines of symmetry for each of the letter.
(i) How many letters have no line of symmetry?
(ii) How many letters have one line of symmetry?
(iii) How many letters have two lines of symmetry?
(iv) How many letters have more than two lines of symmetry?
(v) Which of them have rotational symmetry?
(vi) Which of then have point symmetry?

2. Draw lines of  symmetry for the following figures. Identify which of them  have point
symmetry. Is there any relation between line symmetry and point symmetry?SCERT, T

ELA
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ø=ìï neT]ø£\T |ü≥+ (a) ˝À e …̋ yÓ≠‘·Ô+>± kÂwü̃yêìï ø£*– ñ+&É{≤ìï >∑eTì+#·e#·TÃ.  eT]ø=ìï neT]ø£\T

|ü≥+ (b)˝À e Ò̋ yê{Ï̋ Àì ÁbÕ<∏ä$Tø£ |ü{≤\T kÂwü̃yêìï ø£*–j·≠Hêï yÓ≠‘·Ô+>± kÂwü̃yêìï ø£*–j·≠+&Éø£ b˛e#·TÃ.

eTs¡̋ ≤ á ÁøÏ+~ neT]ø£ >∑eTì+#·+&ç.  á ÁøÏ+~ yê{Ïì @s¡Œs¡#·T≥≈£î ñ|üjÓ÷–+∫q ÁbÕ<∏ä$Tø£ Äø£è‘·T\T @$?

|ü≥+. (((((a))))) |ü≥+. (((((b)))))

á neT]ø£\qT @s¡Œs¡#·T≥≈£î |ü+#·uÛÑTC≤\T, Bs¡È#·‘·Ts¡ÁkÕ\T, #·‘·Ts¡ÁkÕ\T eT]j·≠ düeTu≤VüQ Á‹uÛÑTC≤\T

ñ|üjÓ÷–+#ês¡T.  @ f…dü‡ Ò̋wüHé ns≠Hê á Äø£è‘·T\ <ë«sêH˚ s¡÷bı+~kÕÔs¡T.

ÄuÛ≤´düeTT ` 8.2

1. Ä+>∑¢ nø£ås¡ e÷\˝Àì ô|<ä› nø£åsê\qT (capital) ø£‹Ô]+∫ H√≥T |ü⁄düÔø£+˝À n‹øÏ+#·Te≠.  yê{ÏøÏ kÕ<Ûä́ yÓTÆqìï

kÂwü̃e nøå±\qT ^j·T+&ç.

(i) πsU≤ kÂwü̃e+ Ò̋ì nø£åsê\T mìï?

(ii) π̌ø kÂwü̃e nøå±ìï ø£*– ñqï nø£åsê\T mìï?

(iii) ¬s+&ÉT kÂwü̃e nøå±\qT ø£*– ñqï nø£åsê\T mìï?

(iv) ¬s+&ÉTø£Hêï m≈£îÿe kÂwü̃e nøå±\qT ø£*– j·≠qï nø£åsê\T mìï ?

(v) @ nø£åsê\T ÁuÛÑeTD kÂwü̃yêìï ø£*–j·≠Hêïs≠?

(vi) @ nø£åsê\T _+<äT kÂwü̃yêìï ø£*–j·≠Hêïs≠ ?

2. ÁøÏ+~ |ü{≤\≈£î kÂwü̃e nøå±\qT ^j·T+&ç.  yêì˝À _+<äT kÂwü̃e+ ø£*–q |ü{≤\qT >∑T]Ô+#·+&ç.  kÂwü̃e

nøå±\≈£î, _+<äTkÂwü̃ee≠q≈£î eT<Ûä́  @<˚ì dü+ã+<Ûä+ ø£\<ë?SCERT, T
ELA
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3. Name some natural objects whose faces have atleast one line of symmetry.

4. Draw three tessellations and name the basic shapes used in your tessellation.

What  we have discussed

• Figures are said to be congruent if they have same shape and size.

• Figures are said to be similar if they have same shapes but with different size.

• If we flip, slide or rotate the congruent/similar shapes their congruence/similarity
remains the same.

• Some figures may have more than one line of symmetry.

• Symmetry is of three types namely line symmetry, rotational symmetry and
point symmetry.

• With rotational symmetry, if the figure is rotated around a central point, it appears
the same as original two or more times. The number of times it appears as the
same, is called it’s order of symmetry.

• The method of drawing enlarged or reduced similar figures is called Dilation.

• The patterns formed by repeating figures to fill a plane without gaps or overlaps
are called tessellations.
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3. Á|üø£è‹˝À ø£̇ dü+ ˇø£ kÂwü̃e nøå±ìï ø£*– ñ+&˚ e≠U≤\T >∑\ edüTÔe⁄\qT ø=ìï+{Ïì ù|s=ÿq+&ç.

4. @y˚ì e∂&ÉT f…dü‡ Ò̋wüHé\qT ^∫ yêì˝À ñ|üjÓ÷–+∫q ÁbÕ<∏ä$Tø£ |ü{≤\qT ‘Ó\Œ+&ç.

eTq+ @$T #·]Ã+#ê+

• π̌ø Äø±s¡e≠ eT]j·≠ π̌ø |ü]e÷De≠ >∑\ |ü{≤\qT düs¡«düe÷q  |ü{≤\T n+{≤s¡T.

• |ü]e÷D≤\T ẙ¬s’qqT π̌ø Äø±s¡e≠ >∑\ |ü{≤\T düs¡÷|ü |ü{≤\T.

• eTq+ düs¡«düe÷q Ò̋<ë düs¡÷|ü |ü{≤\qT »]|æHê, ÁuÛÑeTD+ #˚dæHê Ò̋<ë ‹|æŒq yê{Ï düs¡«düe÷q‘·

Ò̋<ë düs¡÷|ü‘· n˝≤π> ì\∫ j·≠+≥T+~.

• |ü{≤\T ˇø£{Ï ø£Hêï m≈£îÿe $<Ûë …̋’q kÂwü̃yêìï ø£*– j·≠+&Ée#·TÃ.

• kÂwü̃e+ e∂&ÉT s¡ø±\T n$ _+<äTkÂwü̃e+, πsU≤ kÂwü̃e+ eT]j·≠ ÁuÛÑeTD kÂwü̃e+

• ÁuÛÑeTD kÂwü̃e+ ø£\ |ü{≤\qT ÁuÛÑeTD+ #˚dæq|ü⁄&ÉT n$ ‘=*dæú‹ì b˛*q dæú‘·T\˝ÀøÏ ˇø£{Ï ø£Hêï

m≈£îÿekÕs¡T¢ sêe#·TÃqT. á dü+K´qT ÁuÛÑeTD kÂwü̃e |ü]e÷D+ n+{≤s¡T.

• ˇø£ |ü{≤ìï b˛*q ô|<ä› Ò̋<ë ∫qï düs¡÷|ü |ü{≤\qT ^#˚ |ü<äΔ‹ì $düÔs¡D n+{≤s¡T.

• π̌ø |ü{≤\qT Á|üø£ÿÁ|üø£ÿH˚ U≤∞\T ̋ Ò≈£î+&Ü ̋ Ò<ë n‹Áø£eTD\T ̋ Ò≈£î+&Ü ø=+‘· yÓ’XÊ˝≤´ìï ÄÁø£$T+#˚≥T¢

neTs¡TÃ≥qT f…dü‡ Ò̋wüHé n+{≤s¡T.
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9.0  Introduction

Devarsh wants to purchase a plot to construct a house for himself. Some of the shapes of the

plots visited by him are shown below.

(a) (b) (c)

Plot (a) is  in the  shape of a trapezium, Plot (b) is in the  shape of a quadrilateral and plot

(c) is  in the shape of a pentagon . He wants to calculate the area of such figures to construct

his house in the field.

We have learnt how to find the area of a rectangle, square, parallelogram, triangle and

rhombus. In this chapter we will learn how to find the area of a trapezium,  quadrilateral,

circle and a sector. First let us review what we have learnt about the area of a rectangle,

square, parallelogram and rhombus.

20
m

30
m

12m

Roa
d

100m

Road

A

B C
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E

Roa
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Do This

1. Find the area of the following figures.

(i) (ii) (iii)

(iv) (v) (vi)

2. The measurements of some plane figures are given in the table below.

However, they are incomplete. Find the missing information

                                Figure Measurements Formula for Area of the
area given figure

                                                Square Side of the square A = side×side ...............

is 15 cm

                                               Rectangle Length = 20 cm A = l �b 280cm2

Breadth = ..........

                                                 Triangle Base = 5 cm A =  ......... 60cm2

Height = ...........

                                         Parallelogram Height = 7.6cm A = b �  h 38cm2

Base =  ..............

                                              Rhombus d1 = 4 cm ................ ...............

d2 = 3 cm

4 cm

5 cm

4 cm

7 cm

5 cm

5 cm

5 cm

5 cm1 4
cm

2 0
cm

h

h

b

b

d1
d2

3 cm

4 
cm

3 cm

4 
cm

4 cm

7 cm

SCERT, T
ELA

NGANA



41 � �   � � � 

� 

(i) (ii) (iii)

(iv) (v) (vi)

                                   ��  
� �� 

                                                A = × ...............

= 15 

                                               = 20 A = l �b 280 

 = ..........

                                               = 5 A =  ......... 60 

 = ...........

                                          = 7.6 A = b �  h 38 

 =  ..............

                                         ( d1 = 4 ................ ...............

                                      d2 = 3 

4

5  

4

7

5  

5

5  

5  
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20

h

h

b

b

d1
d2

3

4

3

4

4
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9.1  Area of a Trapezium

Kumar owns a plot near the main road as in the figure below. Unlike some other rectanglar

plots in his neighbourhood, the plot has only a pair of parallel sides. So, it is nearly a

trapezium in shape. Can you find out its area?

(i) (ii)

Let us name the vertices of this plot as shown in figure (i). By drawing CE�AB, we can

divide it into two parts, one of rectangular shape and the other of triangular shape (which is

right angled), as shown in figure (ii).

Area of    �ECB =       × h × c  =       × 12 × 10 = 60 m2

Area of rectangle ADCE = AE × AD = 20 × 12 = 240 m2

Area of trapezium ABCD = Area of �  ECB + Area of rectangle ADCE

= 60 + 240 = 300 m2
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AD  = EC = h

AE  = a, AB  = b = a + c

Thus we can find the area if the trapezium ABCD by combining the two areas i.e. is rectangle

ADCE and triangle ECB.

�Area of ABCD = Area of ADCE + Area of �ECB

= (h �  a) + 
1

2
(h �  c)

= h(a +  
1

2
c)

= h 
2a c

2

�� �
� �� �

= h
2a c

2

�� �
� �� �   = 

h

2
(a + a + c)

=
1

2
h (a + b) (�  c + a = b)

=
1

2
× (perpendicular distance between two parallel sides) ×

(sum of lengths of parallel sides)

By substituting the values of h, b and a in the above expression

Area of trapezium  ABCD  = 
1

2
h (a  + b)

= 
1

2
 × 12 × (30 + 20) = 300 m2

Example1: Here is a figure of a playground. Find the area of the playground.

Solution: Here we can not divide the figure into one rectangle and one triangle. Instead,

we may divide it into a rectangle and two triangles conveniently. Draw

DE AB� and CF AB� . So that trapezium ABCD is divided into three parts.

One is rectangle DEFC and the other two are triangles; ADE�  and CFB� .

A F BE

D

h

b

b
a

C

c d

Here h = 12

a = 20

b = 30
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AD  = EC = h

AE  = a, AB  = b = a + c

 ABCD ADCE ECB 

�ABCD = ADCE  +  �ECB 

= (h �  a) + 
1

2
(h �  c)

= h(a +  
1

2
c)

= h 
2a c

2

�� �
� �� �

= h
2a c

2

�� �
� �� �   = 

h

2
(a + a + c)

=
1

2
h (a + b) (�  c + a = b)

=
1

2
× 

×

h, b  a 

ABCD   = 
1

2
h (a  + b)

  = 
1

2
 × 12 × (30 + 20) = 300 

  �� :

:

DE AB�   CF AB�  

 ABCD DEFC 

ADE�   CFB� .

A F BE

D

h

b

b
a

C

c d

h = 12

a = 20

b = 30
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a

b

W X

YZ

h

Fig. (i)

W X

YZ

A

Fig. (ii)

Area of trapezium ABCD = Area of  triangle ADE+ Area of  Rectangle DEFC+Area of  triangle

CFB

= (
1

2
�  h �  c) + (b �  h) + (

1

2
�  h �  d)

= h 1 1
c b d

2 2
� �� �� �� �

= h
c 2b d

2

� �� �
� �� �

= h
c b d b

2

� � �� �
� �� �

= h
a b

2

�� �
� �� �

  (�c + b + d = a)

So, we can write the formula for the area of a  trapezium

= height �
� �
� �� �
sum of parallelsides

2

            = 
1

2
�perpendicular distance between two parallel sides×(sum of parallel sides)

   Activity

 1. Draw a trapezium WXYZ on a piece of graph paper as

shown in the figure and cut it out as shown in Fig. (i)

 2. Find the Mid point of XY by folding its side XY and

name it  ‘A’ as shown in Fig.(ii)

 3. Draw line segment AZ.
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a

b

W X

YZ

h

 (i)

W X

YZ

A

 (ii)

ABCD �� = �ADE�� +  DEFC �
       + CFB �

= (
1

2
�  h �  c) + (b �  h) + (

1

2
�  h �  d)

= h 1 1
c b d

2 2
� �� �� �� �

=  h
c 2b d

2

� �� �
� �� �

=  h
c b d b

2

� � �� �
� �� �

=  h
a b

2

�� �
� �� �

  (�c + b + d = a)

���������

�        =    �
2

� �
� �� �
deŸÖ+Ôás Áuó„TC²\  bõ& ƒeÚ\ yTîTÔáï+

                      = 
1

2
� (���  × (���)



 1. ����WXYZ ��
 (i)) �����

 2. XY �����(ii))��


  3. � AZ��.

���
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4. Cut trapezium WXAZ into two

pieces by cutting along ZA. Place

 ZYA as shown in the fig. (iii)

where AY placed on AX in such a

way that ‘Y’ coincides with ‘X’. We

get WZB.

What is the length of the base of the

larger triangle? Write an expression for the area of this triangle fig. (iii)

5. The area of this triangle WZB and the area of the trapezium WXAZ are the same

(How?)

Area of trapezium WXAZ = Area of triangle WZB

 = 
1

2
×height × base = 

1

2
 × h × (a + b)

Note: Check the area by counting the unit squares of graph.

Do This

1. Find the area of the following trapezium.

Fig.  (i) Fig. (ii)

2. Area of a trapezium is 16cm23. Length of one parallel side is 5 cm and
distance between two parallel sides is 4 cm. Find the length of the other
parallel side. Try to draw this trapezium on a graph paper and check the
area.

3. ABCD is a parallelogram whose area is 100 sq. cm. P is
any point inside the parellelogram (see fig.) find the area
of ar�APB + ar�CPD.

10 cm

5cm

9 cm

7 cm

Fig.(iii)

W X B

Z

A

a b

h

(Y) (Z)

8 cm

6 cm

D C

BA

P
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4. ZA  

WXAZ

AY AX

(iii)  

 ZYAA

 WZB

(iii)

5.  WZB  WXAZ 

 WXAZ =   WZB

 = 
1

2
×  ×  = 

1

2
 × h × (a + b)



 �  

1.

  (i)  (ii)

3. ABCD 

 P 

 �APB + �CPD 

9

7 

 (iii)

W X B

Z

A

a b

h

(Y) (Z)

D C

BA

P

10 

5

6 

8 
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Solved examples

Example 2: The parallel sides of trapezium are 9cm and 7cm long and the distance
between them is 6cm. Find the area of the trapezium.

Solution: The sum of the lengths of parallel sides = 9 + 7 = 16cm

Perpendicular Distance between them = 6cm

          Area of the trapezium = 
1

2
(sum of the lengths of parallel sides) × (distance between

them)

                  =  (
1

2
 �  16 �  6) cm2

                  =  48cm2

Example 3: Area of a trapezium is 480cm2. Length of one of the parallel sides is 24cm

and the distance between the parallel sides is 8cm. Find the length of the

other parallel side.

Solution : One of the parallel sides = 24cm

Let the length of the other parallel sides be ‘x’ cm

Also, area of the trapezium = 480 cm2

Distance between the parallel sides = 8 cm

�  Area of a trapezium   =  
1

2
�  (a + b) �  h

� 480 =
1

2
�  (24 + x) �8

� 480 = 96 + 4x

� 480 � 96 = 4x

� 4x = 384

�             x =
384

4
  =  96

�  The length of the other parallel side = 96 cm

9cm

7cm

6cm
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 � 
� �:

:    9 + 7 = 16

= 6

= 
1

2
( ) × ( )

=  (
1

2
 �  16 �  6) 

=  48 

� 

: = 24

 ‘x’ 

= 480 

= 8 

�  =
1

2
�  (a + b) �  h

� 480 =
1

2
�  (24 + x) �8

� 480 = 96 + 4x

� 480 � 96 = 4x

� 4x = 384

�             x =
384

4
  =  96

� 

� 

� 
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Example 4: The ratio of the lengths of the parallel sides of a trapezium is 4:1. The

distance between them is 10cm. If the area of the trapezium is 500 cm2. Find

the lengths of the parallel sides.

Solution: Area of the trapezium = 500cm2

Distance between the parallel sides of the trapezium =10 cm

Ratio of the lengths of the parallel sides of the trapezium = 4 : 1

Let the lengths of the parallel sides of the trapezium be 4x and x.

Area of the trapezium =  
1

2
(a + b) �  h

� 500   = 
1

2
(x + 4x) �  10

� 500   = (x + 4x) 5

� 500   = 25x

� x       = 
500

25
 =  20

�   One parallel side   = 20cm

�   The other parallel side = 4x = 4 �  20 = 80cm   (�  parallel sides are in

4:1)

Example 5: In the given figure, ABED is a parallelogram in which AB = DE = 10 cm and

the area of � BEC is 72cm2.  If  CE = 16cm, find the area of the trapezium

ABCD.

Solution: Area of � BEC = 
1

2
�  Base �  altitude

h

A B

CE

16cm

10cm

10cm

D
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� 

 

x x

�   =  
1

2
�  (a + b) �  h

� 500   = 
1

2
(x + 4x) �  10

� 500   = (x + 4x) 5

� 500   = 25x

� x       = 
500

25
 =  20

�     = 20 

    �    = 4x = 4 �  20 = 80  (�   4:1)

  5: ABED  AB = DE = 10 

� BEC  72    CE = 16
ABCD 

: � BEC  = 
1

2
�   �  

h

A B

CE

�

�  

�  

D
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    72 =  
1

2
�  16 �  h

     h =  
72 2

16

�
 = 9 cm

In trapezium ABCD

AB =  10 cm

DC =   DE + EC (�  DE = AB)

=  10 + 16  = 26 cm

�   Area of the trapezium ABCD

=  
1

2
�  (a + b)  × h

=  
1

2
(AB + DC) h

=  
1

2
(10 + 26) �  9

=  18 �  9

=  162 cm2

Example 6: Mohan wants to buy a field on a river-side. A plot of field as shown in the

adjacent figure is available for sale. The length of the river side is double

the length of the road side and are  parallel.

The area of this field is 10,500m2 and the distance between the river and

road is 100 m. Find the length of the side of the plot along the river.
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    72 =  
1

2
�  16 �  h

     h =  
72 2

16

�
 = 9 

 ABCD

AB =  10 

DC =   DE + EC (�  DE = AB)

=  10  + 16  = 26 

�    ABCD

=  
1

2
�  (a + b) �  h

=  
1

2
(AB + DC) h

=  
1

2
(10 + 26) �  9

=  18 �  9

=  162 

 � 
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Solution: Let the length of the side of the field along the road be x m.

Then, length of its side along the river = 2x  m.

Distance between them = 100 m.

Area of the field = 
1

2
(a + b) �h

�            10,500  = 
1

2
(x + 2x) �  100

�            10,500  = 3x �  50

�             x   = 
10,500

3 50�
 = 70

�   Length of the plot on river side  =  2x = 2× 70

       = 140 m

9.2  Area of a Quadrilateral

A quadrilateral can be split into two triangles by drawing one of its diagonals. This

‘Triangulation’ helps us to find the area of a quadrilateral.

Mahesh split the quadrilateral ABCD into two triangles by drawing the diagonal AC.

We know that the area of a triangle can be found using

two measurements, base of the triangle and vertical

height of the triangle

Mahesh has drawn two perpendicular lines to AC from

B  and D; named their lengths as h1 and h2 respectively.

Area of the quadrilateral ABCD =  (area of �ABC) + (areaof �ADC)

=   
�
��

1

2
 �  AC  �  h1

�
��  + 

�
��

1

2
AC �  h2

�
��

=  
1

2
 AC(h1 + h2)

Area of quadrilateral ABCD = 
1

2
d(h1 + h2)

Where ‘d’ denotes the length of the diagonal AC.

A

B

C

D

d h 2

h1
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: x

x

 = 
1

2
�  (a + b) �  h

�   10,500     = 
1

2
(x + 2x) �  100

�   10,500     = 3x �  50

�    x       = 
10,500

3 50�
 = 70

�     =  2x = 2× 70

       = 140 

 � �

 ABCD  AC .

 AC  B  D 

h1  h2 

ABCD =  (�ABC ) + (�ADC )

=  
�
��

1

2
 �  AC  �  h1

�
��  + 

�
��

1

2
AC �  h2

�
��

=  
1

2
 AC(h1 + h2)

ABCD = 
1

2
d(h1 + h2)

 AC ''d'' 

A

B

C

D

d h 2

h1
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Try These

We know that parallelogram is also a

quadrilateral. Let us  split such a quadrilateral

into two triangles. Find their areas and

subsequently that of the parallelogram. Does

this process in tune with the formula that you

already know?

Area of a quadrilateral = 
1

2
 �  Length of a diagonal × Sum of the lengths of the

perpendiculars  drawn from the remaining two vertices on the diagonal.

Example 7: Find the area of

quadrilateral ABCD

Solution: Area of quadrilateral

ABCD =  
1

2
d(h1 + h2)

Sum of  the lengths of

perpendiculars from the

remaining two vertices on

the diagonal  AC = (h1 + h2)

h1 + h2 = 12 cm.

a

b

h

h

Fig.  (i)

D

A

C

B 12cm11cm

Fig.  (ii)

D

A

C

B 12cm11cm

h2

h1
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 = 
1

2
 �   × 

 � 

: ABCD 

=  
1

2
d(h1 + h2)

 AC = (h1 + h2)

h1 + h2 = 12 

a

b

h

h

 (i)

 (ii)

D

A

C

B �
�

D

A

C

B �
�  

h1

h2
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Length of the diagonal (BD) = 11 cm.

�  Area of quadrilateral = 
1

2
d(h1 + h2) = 

1

2
 �12 �11 = 6 �11 = 66 cm2.

9.3  Area of Rhombus

We use triangulation method of splitting into triangles to find

a formula for the area of rhombus.

In the figure ABCD is a rhombus. We know that the diagonals

of a rhombus are perpendicular bisectors of each other.

�  OA = OC,   OB = OD

And �BOA = �COB = �DOC  = �AOD = 900

Area of rhombus ABCD = area of � ABC + area of � ADC

=  
1

2
 �  AC �  OB + 

1

2
 �  AC AC �  OD

=
1

2
 �  AC (OB+OD)

=
1

2
 �  AC �  BD (�OB + OD = BD)

Thus area of a rhombus = 
1

2
 �  d1d2 , where d1, d2 are its diagonals.

In  other words we say, area of a rhombus is half the product of  its diagonals.

Example 8: Find the area of a rhombus whose diagonals are of length 10 cm and 8.2 cm.

Solution:

Area of the rhombus =    
1

2
 �  d1d2 (where d1, d2 are lengths of diagonals)

=    
1

2
 �  10  �   8.2

=    41cm2

B

A C

D

O
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BD  = 11 

�  = 
1

2
d(h1 + h2) = 

1

2
 �12 �11 = 61 = 6 �11 = 66

 ��   �  � 

ABCD 

�  OA = OC,   OB = OD

 �AOB = �BOC = �COD  = �AOD = 900

 ABCD  = � ABC  + � ADC

=
1

2
 �  AC �  OB + 

1

2
 �  AC AC �  OD

=
1

2
 �  AC (OB+OD)

=
1

2
 �  AC �  BD (�OB + OD = BD)

= 
1

2
 �  d1d2 ,  d1 d2 

� 

 

=    
1

2
 �  d1d2  (  d1, d2 )

=    
1

2
 �  10  �   8.2

=    41

B

A C

D

O
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9.4    Surveying the field

A surveyor has noted the measurements of a field in his field book in metres as shown

below.  Find the area of that field.

To S

200

25 to T 160

110 60 to R

25 to L 70

30 40 to Q

From P

The above data gives the following information

1. The field is in the shape of a hexagon whose vertices are P, Q, R, S, T and L.

2. PS is taken as diagonal

3. Vertices Q and R on one side of the diagonal and the vertices T and L are on another side.

4. The perpendicular drawn from Q to A is 40 m. Similarly other perpendiculars drawn

from R, T, and L.

5. In the field book the measurements are real and recorded from bottom to top.

6. The field is divided into 2 triangles, 2 trapeziums.

We can find the following measurements from the above figure

AC = PC � PA

= 110 � 30 = 80 m

CS = PS � PC

= 200 � 110 = 90 m

DS = PS � PD

= 200 � 160 = 40 m

BD = PD � PB

= 160 � 70 = 90 m

S

P

Q
30
A 40

L
25

C R

T
25

200

160

6 0110

B
70

D

SCERT, T
ELA

NGANA



63 � �   � � � 

������ 

S

200

25 T 160

110 60 R 

25 L 70

30 40 Q

P

1.  P, Q, R, S, T  L 

2. PS 

3. PS  Q, R  T, L 

4. Q A 40 R, T  L 

AC = PC � PA

= 110 � 30 = 80 

CS = PS � PC

= 200 � 110 = 90 

DS = PS � PD

= 200 � 160 = 40 

BD = PD � PB

= 160 � 70 = 90 

S

P

Q
30
A 40

L
25

C R

T
25

200

160

6 0110

B
70

D
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Area of ��APQ =   
1

2
� b� h

=  
1

2
�  30 �  40  =  600 Sq.m.

Area of trapezium AQRC =  
1

2
� h(a + b)

=  
1

2
� AC (AQ + CR)

=  
1

2
�  80 � (40 + 60)

=  
1

2
�  80 � 100

=  4000 Sq. m.

Area of ��CRS = 
1

2
� CR� CS  = 

1

2
� 60� 90  =  2700 Sq.m.

Area of  trapezium PLTS = 
1

2
� h(a + b)

= 
1

2
� LB (TL + SP)

=  
1

2
� 25(90 + 200) (�TL = BD = 90)

= 
1

2
 � 25� 290

=  3625 Sq.m.

Area of the field = 600 + 4000 + 2700 + 3625

=  10,925 Sq. m.
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 ��APQ =   
1

2
� b� h

=  
1

2
�  30 �  40  =  600 

AQRC =  
1

2
� h(a + b)

=  
1

2
� AC (AQ + CR)

=  
1

2
�  80 � (40 + 60)

=  
1

2
�  80 � 100

=  4000 

                        ��CRS = 
1

2
� CR� CS  = 

1

2
� 60� 90  =  2700 

PLTS  =  
1

2
� h(a + b)

=  
1

2
� LB (TL + SP)

=  
1

2
� 25(90 + 200) (�TL = BD = 90)

=  
1

2
 � 25� 290

=  3625 

=  600 + 4000 + 2700 + 3625

=  10,925 
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Do This

The following details are noted in metres in the field book of a surveyor.  Find

the area of the  fields.

(i) To D (ii)

140

50 to E 80

50 50 to C

30 30 to B

From A

Think and Discuss

A parallelogram is divided into two congruent triangles by drawing a diagonal across

it. Can we divide a trapezium into two congruent triangles?

Try These

Find the area of following quadrilaterals.

(i) (ii) (iii)

9.5    Area of a Polygon

The area of a polygon may be obtained by dividing the polygon into a number of simple

shapes (triangles, rectangles etc.) Then the areas of each of them can be calculated and

added up to get the required area.

To C

160

30 to D 130

90 60 to B

40 to E 60

From A

3cm

6cm 5cm

B

A

D

C

7cm
6cm 8cm

2cm
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� 

    

(i) (ii)

D 

140

E 50 80

50 C 50

                         30              B 30

          A 

�  �  

 

(i) (ii) (iii)

 ��

 �   

 �   �   

B

A

D

C

�   

 � 

�     � 

C 

160

D 30 130

90 B 60

E 40 60

A 
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Observe the following pentagon in the given figure:

Fig. (i) Fig. (ii)

Fig.(i) : By drawing two diagonals AC and AD the pentagon ABCDE is divided into three

parts.  So, area ABCDE = area of �ABC + area of �ACD + area of �AED

Fig.(ii) : By drawing one diagonal AD and two perpendiculars BF and CG on it, pentagon

ABCDE is divided into four parts. So,

area of ABCDE = area of right angled �FBA + area of trapezium BFGC + area of right

angled �CGD + area of  �AED.

Why is this so? (Identify the parallel sides of trapezium BFGC).

Try These

(i) Divide the following polygon into parts (triangles and trapezium) to find

out its area.

FI is a diagonal of polygon EFGHI NQ is a diagonal of polygon MNOPQR

E

F

G
H

I

M

N

O

Q

R

P

A

B
C

D

E

h1

h2

h3

A

B
C

D

E

h2

h3

GF

h1
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A

B
C

D

E

h1

h2

h3

A

B
C

D

E

h2

h3

GF

h1

E

F

G
H

I

M

N

O

Q

R

P

(i) (ii)

.(i) : AC  AD  ABCDE 

 ABCDE  = �ABC  + �ACD  + �AED 

.(ii) :  AD  BF  CG ABCDE 

 ABCDE = AFB  + BFGC +

CGD +  AED 

   ( BFGC ).

 

(i)

EFGHI  FI  MNOPQR NQ 
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(ii) Polygon ABCDE is divided into parts as shown in the figure.  Find

the area if AD = 8cm, AH = 6 cm, AF =

3cm and perpendicular BF = 2cm,

CH = 3cm and EG = 2.5cm

Area of polygon ABCDE = area

of  �AFB + _______

Area of  �AFB =  
1

2
�  AF �  BF

   = 
1

2
�3 �  2 = _______

Area of trapezium FBCH =  FH �  
(BF CH)

2

�

= 3 �
�(2 3)

2
[�  FH = AH - AF]AF]

                Area of  � CHD =   1
HD CH =

2
� �  _______

    Area of  � ADE =  
1

AD GE =
2
� �  _______

So, the area of polygon ABCDE = ….

(iii) Find the area of polygon  MNOPQR   if  MP = 9 cm, MD = 7 cm,

MC = 6 cm, MB = 4 cm, MA = 2 cm

NA, OD, QC and RB are perpendiculars to diagonal MP

A F
G

E

D

B
C

H

M
CB

R

P

N

O

DA

Q

2cm

2.5cm
3cm

2.5cm
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(ii)  ABCDE  

AD = 8 , AH = 6 ,

AF = 3

BF = 2 , CH = 3

EG = 2.5

ABCDE  = �AFB

 + _______

�AFB  =  
1

2
�  AF �  BF

   = 
1

2
�3 �  2 = _______

FBCH   =  FH �  
(BF CH)

2

�

     = 3 �
�(2 3)

2
[�  FH = AH - AF]AF]

          � CHD  = 1
HD CH =

2
� �  _______

         � ADE    =
1

AD GE =
2
� �  _______

 ABCDE = ….

(iii) MNOPQR MP = 9 ,  MD = 7 ,  MC = 6

, MB = 4 , MA = 2 

MP NA, OD, QC  RB.

A F
G

E

D

B
C

H

M
CB

R

P

N

O

DA

Q

�  

 �    
�   

  �  
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Example 9: Find the area of the field shown, along side all dimension are in metres.

Solution: Area of ABCDE = Area of � ABH + area of  trap BCFH + area of �CDF +

+ Area of � AED

Now, area of � ABH

=   
1

2
�  AH �  HB

=  
1

2
�25�25

= 
625

2
 = 312.5 m2

Area of trap BCFH =  
1

2
�  (HB + FC) �  HF

=  
1

2
(25 + 50) �  55

=  
75 55

2

�
 = 2062.5 m2

Area of � CDF =
1

2
 �  FC �  DF

=
1

2
�  50 �  50  = 1250 m2

Area of � AED =
1

2
 �  AD �  EG

=
1

2
�  130�  60

= 3900 m2

Thus, area of ABCDE = 312.5  + 2062.5  + 1250  + 3900

            =   7525m2

A

B

C

D

E

F

G

H

50

50

40

25

25

15

60
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 � 

: ABCDE  = � ABH  +  BCFH  + �CDF

  +  � AED

� ABH 

= 
1

2
�AH �  HB

=  
1

2
�25�25

= 
625

2
 = 312.5 

                    BCFH =  
1

2
�  (HB + FC) �  HF

=  
1

2
(25 + 50) �  55

=  
75 55

2

�
 = 2062.5  

� CDF =
1

2
�FC �  DF

=
1

2
�  50 �  50 = 1250 

� AED =
1

2
�  AD �  EG

=
1

2
�  130�  60

= 3900 

 ABCDE = 312.5  + 2062.5  + 1250  + 3900

= 7525 

A

B

C

D

E

F

G

H

50

50

40

25

25

15

60

50

25
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Example 10: There is a hexagon MNOPQR of each side 5 cm and symmetric about NQ.

Suresh and Rushika divided it into different ways. Find the area of this

hexagon using both ways.

Suresh’s Method Rushika’s Method
Fig. (i) Fig. (ii)

Solution: Method adopted by Suresh

Since it is a regular hexagon. So, NQ divides the hexagon

into two congruent trapeziums. You can verify it by paper

folding.

Now area of trapezium MNQR

=   4 �  
11 5

2

�

=   2 �  16 = 32 cm2

     So the area of hexagon MNOPQR = 2
�  32 = 64 cm2

Method adopted by Rushika

�MNO and �RPQ are congruent triangles with altitude
3 cm (fig.4). You can verify this by cutting off these two

triangles and placing them on one another.

Area of �MNO= 
1

2
 �  8 �  3  = 12 cm2

= Area of �RPQ

Area of rectangle MOPR = 8 �  5 = 40 cm2

Now, area of hexagon MNOPQR = 40+12+12 = 64 cm2.

N

O

P

Q

R

M

11
cm

N

M O

P

Q

R

8cm

5c
m

3cm

3cm

M

N

O

P

Q

R

P

O

N

M

R

R

4cm

11
cm

5 
cm
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  �  MNOPQR   NQ

(i) (ii)

   � �  

NQ 

MNQR

=   4 �  
11 5

2

�
   =   2 �  16 = 32 

MNOPQR = 2 �  32 = 64 

 � � 

�MNO  �RPQ 3 

�MNO, �RPQ 

�MNO = 
1

2
�  8 �  3  = 12 

= �RPQ

MOPR = 8 �  5 = 40 

�  MNOPQR  = 40+12+12 = 64 

N

O

P

Q

R

M

P

O

N

M

R

R

�   


�





�







�   

�   

M

N

O

P

Q

R


�






N

M O

P

Q

R

� 

�
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F C

DE

8c
m

18
cm

18
cm

18cm

7cm

A

B

C

DE 4cm

4c
m

6c
m

A B

CD

E

F

28cm

20cm

6c
m

15
cm

24
cm

28cm

20cm

16
cm

Exercise - 9.1

1. Divide the given shapes as instructed

(i)  into 3 rectangles (ii) into 3 rectangles (iii) into 2 trapezium

(iv)  2 triangles and a rectangle (v)  into 3 triangles

2. Find the area enclosed by each of the following figures

(i) (ii) (iii)

3. Calculate the area of a quadrilateral ABCD when length of the diagonal AC = 10 cm

and the lengths of perpendiculars from B and D on AC be 5 cm and 6 cm respectively.

4. Diagram of the adjacent picture frame has outer

dimensions 28 cm �  24 cm and inner dimensions 20 cm

�  16 cm.  Find the area of shaded part of frame, if width

of each section is the same.
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  �  � 

1.

(i)  (ii)     (iii) 

(iv)  (v) 

2.

(i) (ii) (iii)

3. ABCD AC = 10 AC  B  D 

5  6 ABCD 

4.

28 �24  20

�  16 

F C

DE

�






�







�






 �  

�   

A

B

C

DE �   

�



 �






A B

CD

E

F

 � 

 � 


�






�






�






 � 

 � 


�
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5. Find the area of each of the following fields. All dimensions are in metres.

(i) (ii)

6. The ratio of the length of the parallel sides of a trapezium is 5:3 and the distance

between them is 16cm. If the area of the trapezium is 960 cm2, find the length of the

parallel sides.

7. The floor of a building consists of around 3000 tiles which are rhombus shaped and

each of its diagonals are 45 cm and 30 cm in length.  Find the total cost of flooring if

each tile costs rupees 20  per m2.

8. There is a pentagonal shaped parts as shown in figure. For finding its area Jyothi and

Rashida divided it in two different ways.  Find the area in both ways and what do you

observe?

15cm

15
cm

15
cm

30
cm

Jyoti Diagram Rashida's Diagram

A B

C

D

E

F G

H

80

40

60

80

50

I

40

70

50

A

B

C

DE

F

G

H
40

30

50

I

20

K

80

40

40

80

60

70
50

30

J

80
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(i) (ii)

�  


�







�







�






   �        �    

A B

C

D

E

F G

H

80

40

60

80

50

I

40

70

50

A

B

C

DE

F

G

H
40

30

50

I

20

K

80

40

40

80

60

70
50

30

J

80
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9.6 Area of circle

Let us find the area of a circle, using graph paper.

Draw a circle of radius 4 cm. on a graph paper .  Find

the area by counting the number of squares enclosed.

As the edges are not straight, we roughly estimate the

area of circle by this method. There is another way of

finding the area of a circle.

Fig.(i) Fig.(ii) Fig.(iii)

Draw a circle and shade one half of the circle as in (Fig.(i)), now fold the circle into eight

equal parts and cut along the folds as in Fig (ii))

Arrange the separate pieces as shown in Fig. (iii), which is roughly a parallelogram. The

more sectors we have, the nearer we reach an appropriate parallelogram as done above. If

we divide the circle into 64 sectors, and arrange these sectors as shown in figure it forms

almost a rectangle Fig(iv)

Fig.(iv)

Half of the Circumference

R
ad

iu
s
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 �� �

(i) (ii) (iii)

(i) (ii)

(iii)

(iv)

�
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What is the breadth of this rectangle? The breadth of this rectangle is the radius of the circle  ‘r’

As the whole circle is divided into 64 sectors and on each side we have 32 sectors, the length

of the rectangle is the length of the 32 sectors, which is half of the circumference (Fig.(iv)).

Area of the circle = Area of rectangle thus formed

= l �  b

= (half of circumference) �  radius

=
1

2
� 2 r� �  r = 2r�

So the area of the circle =
2r�

Thread activity:

The commentaries of the Talmud (A book of Jews) presents a nice approach to the formula,

A = 
2r�  to calculate the area of a circle. Imagine that the interior of a circle is covered by

concentric circles of yarn. Cut the yarn circles along a vertical radius. Each strand is then

straightened and arranged as shown in the figure below to form an isosceles triangle

(i) (ii)

(iii)

The base of the isosceles triangle is equal to the circumference of the circle and height is

equal to the radius of the circle.

The area of the triangle= 
1

2
�  base �  height

Circumference of the circle

Radius
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r

iv

=

= l �  b

= ( ) �  

=
1

2
� 2 r� �  r = 2r�

=
2r�

  � � 

A = 
2r�

(i) (ii)

(iii)

= 
1

2
�   �  
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=  
1

2
� 2 r� �  r

=
2r�

�   Area of a circle =  2r�   (Where r is the radius of the circle)

Try These

Draw circles having different radius on a graph paper. Find the area by counting

the number of squares. Also find the area by using formula. Compare the two

answers.

Example 11: A wire is bent into the form of a square of side 27.5 cm. The wire is

straightened and bent into the form of a circle.  What  will  be  the  radius of

the circle so formed?

Solution: Length of wire = perimeter of the square

= (27.5 �4)  = 110 cm.

When the wire is bent into the form of a circle, then it represents the

circumference of the circle which would be 110 cm.

Let r be the radius of this circle

Thus, circumference =  2×π×r =110

 = 
22

2× ×r = 110
7

= 
44

×r = 110
7

=  17.5 cm

Example 12: The circumference of a circle is 22 cm.  Find its area and also find the area

of the semicircle.

Solution: Let the radius of the circle be r cm

Then circumference     =  2 r�

�      2 r�  = 22

2 � 22

7
�  r  = 22
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=  
1

2
� 2 r� �  r

=
2r�

�   =  2r�   ( r )

 

  � 

= (27.5 �4) = 110 

'r'

=  2×π×r =110

 = 
22

2× ×r = 110
7

= 
44

×r = 110
7

=  17.5 

 �� 

:  r 

     =  2 r�

�      2πr  = 22

2 �  
22

7 �  r  = 22
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4cm

10cm

R

r

                  r  =  
7 1

22
22 2

� �   =
7

2
 cm

�  Radius of the circle  = 3.5cm

Area of the circle 2r� =
22 7 7

7 2 2
� �� �� �� �

= 38.5 cm2

Area of the semi circle =
21

r
2
�

=
21

38.5 19.25cm
2
� �

9.7  Area of a Circular Path or Area of a ring

In a park a circular path is laid as shown in the given figure.Its outer and inner circles are

concentric. Let us find the area of this circular path.

The Area of the circular path is the difference of Area of outer

circle and inner circle.

If we say the radius of outer circle is ‘R’ and inner circle is ‘r’ then

Area of the circular path = Area of outer circle – Area of inner circle

=  � 2R  � 
2r�

=  � (R2 � r2)

 Hence,  Area of the circular path  or Area of a ring  =  � (R2 � r2) or � (R + r) (R � r)

Where R, r are radii of outer circle and inner circle respectively

Example:13 Observe the adjacent figure. It shows two circles with the same centre. The

radius of the larger circle is 10cm and the radius

of the smaller circle is 4cm.

Find (i) the area of the larger circle

(ii) The area of the smaller circle

(iii) The shaded area between the two
circles. (take � = 3.14)

Or r
d

What is area of Semi-circle?

Imagine, if we
fold the circle
along its
diameter, we
get the area of
the shaded
region.  Can we say area of the
shaded region is half of area of
the circle?

Its area is half of the area of
circle

= 21
r

2
�

what will be the perimeter of
the semi-circle ?

SCERT, T
ELA

NGANA



87 � �   � � � 

     r  =  
7 1

22
22 2

� �  = 3.5 

�   = 3.5

�   2r� =
22 7 7

7 2 2
� �� �� �� �  

= 38.5 

=
21

r
2
�

=
1

38.5 19.25
2
� �

 � � �� �

‘R’ ‘r’ 

�

=  � 2R  � 
2r�

=  � (R2 � r2)

  =  � (R2 � r2)  � (R + r) (R � r)

R, r 

� 

(i)

(ii)

(iii)

      (� = 3.14 )

Or r
d

 �  �  � 

= 
21

r
2
�

R

r

 �   

 �  
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Solution: (i) Radius of the larger circle = 10 cm

So, area of the larger circle = �R2

= 3.14 �  10 �  10 = 314 cm2

(ii) Radius of the smaller circle = 4 cm

So, area of the smaller circle = 
2r�

= 3.14 �  4 �  4 = 50.24 cm2

(iii) Area of the shaded region = Area of the larger circle –  Area of the smaller circle

= 314 – 50.24

= 263.76 cm2.

Example 14: Calculate the area of shaded part of the figure given below.

Solution: Shaded Area = Area of rectangle AGJF + Area of rectangle HCDI + Area of

semi circular ring ABCHG + Area of semicircular ring DEFJI

Area of rectangle AGJF = 25 × 3.4 = 85 m2.

Area of rectangle HCDI = 25 × 3.4 = 85 m2.

Area of a semi circular ring ABCHG = 
2

�
[(R2 – r2)]  = 

22

7
�

1

2
[(9.55)2 –

(6.15)2]

Area of a semi circular ring DEFJI = 
2

�
[(R2 – r2)] = 

22

7
 �

1

2
 [(9.55)2 – (6.15)2]

Area of shaded part

        =  (25 �  3.4) + (25 �  3.4) + 
1

2
 �[(9.55)2 – (6.15)2] + 

1

2
�[(9.55)2 –  (6.15)2]

       =  [85 +  85 + 
22

7
 �  15.7 �  3.4]

       =  (170 + 167.77)

       =  337.7.77 m2

R =  �
19.1

9.55
2

r  =  �
12.3

6.15
2

A

C

F

D

12
.3

m

G J

H I

25 m

3.4 m

3.4 m

19
.1

 m
EB
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 (i)  = 10 

 = � 2R

= 3.14 �  10 �  10 = 314 

(ii)  = 4 

 = 
2r�

= 3.14 �  4 �  4 = 50.24 

(iii) ��

= 314 – 50.24

= 263.76 

  � 

 = AGJF +  HCDI + ABCHG 

+ DEFJI 

AGJF = 25 �  3.4 = 85 

HCDI = 25 �  3.4 = 85 

ABCHG = 
2

�
[(R2 – r2)]  = 

22

7
�

1

2
[(9.55)2 – (6.15)2]

DEFJI = 
2

�
[(R2 – r2)] = 

22

7
 �

1

2
 [(9.55)2 – (6.15)2]

=  (25 �  3.4) + (25 �  3.4) + 
1

2
� [(9.55)2 – (6.15)2] + 

1

2
� [(9.55)2 –  (6.15)2]

       =  [85 +  85 +  
22

7
�  15.7 �  3.4] 

       =  (170 + 167.77)

       =  337.77 

A

C

F

D




�


G J

H I

�  

 �

 �




�


EB

R =  �
19.1

9.55
2

r  =  �
12.3

6.15
2
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Example 15: Find the area of shaded region of the figure given below.

Solution: Shaded area = Area ADBCLA + Area EFGE + Area BEGKCB

=  
� � � �� � � � � � � � � �� � � � � � � �� � � �� � � � � � � � � �� � � � � � � � � �� � � �� � � �

2 2 2 2 2
21 10.5 7 1 7 1 17.5 7

cm
2 2 2 2 2 2 2 2

=  
1 22 35 7

2 7 4 4
� �� � �� �� �  + 

1 22 49

2 7 4
� �� �� �� �  + 

� �� � �� �� �
1 22 21 49

2 7 4 4

=  
385 77 1617

16 4 16
� �� �� �� �

=  
2310

16
� �
� �� �

= 144.375 cm2

9.8   Length of the arc

Observe the following circles and complete the table

         (i)                         (ii)                 (iii)                  (iv)                    (v) (vi)

A C

D

B E

F

G

L

7 cm 3.5 cm

7 cm

7 cm

K

360o

180o

90o

45o 60o

xo
l

2 r�

rr r r rr
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  � 

  = ADBCLA + EFGE

  + BEGKCB

=  
� � � �� � � � � � � � � �� � � � � � � �� � � �� � � � � � � � � �� � � � � � � � � �� � � �� � � �

2 2 2 2 2
1 10.5 7 1 7 1 17.5 7

2 2 2 2 2 2 2 2

=  
1 22 35 7

2 7 4 4
� �� � �� �� �  + 

1 22 49

2 7 4
� �� �� �� �  + 

� �� � �� �� �
1 22 21 49

2 7 4 4

=  
385 77 1617

16 4 16
� �� �� �� �

=  
2310

16
� �
� �� �

= 144.375 

 � � 

         (i)                         (ii)                 (iii)                  (iv)                    (v) (vi)

360o

180o

90o

45o 60o

xo
l

2 r�

rr r r rr

A C

D

B E

F

G

L

7 cm 3.5 cm

7 cm

7 cm

K
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Fig Angle Length of Arc Relation between angle and

length of arc

(i) 3600 2 r� � � �
0

0

360
2 r = 2 r

360

(ii) 1800 �r � � �
0

0

180
2 r = r

360

(iii) 900 �r

2
_________

(iv) 450 �r

4
_________

(v) xo l � �
0

0
2 r

360

x
= l

(vi) 600 �r

3
_________

From the above observations, the length of the arc of a sector (l ) = 
�

�360

x
 � 2 r�  where ‘r’’

is the radius of the circle and ‘x’ is the angle subtended by the arc of the sector at the centre.

If the length of arc of a sector is l

0

0

2 r 360

l x

�
�

Then       l    =  
�

�360

x
 � 2 r�

9.9   Area of Sector

We know that part of a circle bounded by two radii and an arc is called sector.

The Area of a circle with radius r = 
2r�

Angle subtended by the arc of the sector at centre of the circle is x0

Area of a sector and its angle are in direct proportion

    �  Area of sector : Area of circle =  xo : 360o

The area of sector OAB = 
�

�360

x
 �  Area of the circle

360o

xo

l

2 r�

l

O

rxo

A B

r
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(i) 3600 2 r� � � �
0

0

360
2 r = 2 r

360

(ii) 1800 �r � � �
0

0

180
2 r = r

360

(iii) 900 �r

2
_________

(iv) 450 �r

4
_________

(v) xo l � �
0

0
2 r

360

x
= l

(vi) 600 �r

3
_________

(l)  
�

�360

x
 � 2 r�    r 'x'

 l 

0

0

2 r 360

l x

�
�

       l    =  
�

�360

x
 � 2 r�

��� �  

 r  = 
2r�

 x0

�   =  xo : 360o

 OAB  = 
�

�360

x
 �  

360o

xo

l

2 r�

l

O

rxo

A B

r
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Hence    Area of sector OAB =              �     �

     =              �        �

          =       �

                                          A  =          (l is length of the arc)

Example 13: Find the area of shaded region in each of the following figures.

Solution: (i)  Area of the shaded region

=(Area of the square with side 21m) – (Area of the circle with diameter

21m)

If the diameter of the circle is 21m

Then the radius of the circle =          =10.5m

Area of the shaded region =   (21 �  21) –                �         �

                                       = 441 – 346.5

                                       = 94.5 m2

(ii) Area of shaded region = (Area of the square with side 21 m) –

(4�Area of the sector)

=  (21 �  21) –        �            �         �        �

(If diameter is 21m, then radius is          m)

21m
21

m

21
2

22
7

21
2

21
2( )

90o

360o

22
7

21
2( )4

21
2

lr
2

2�r
xo

360o

r
2

l
r
2

21
2

21m

21
m

xo

360o �r2 [�r2 = �r ]
2r
2
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    �  OAB      =  
�

�360

x
 � 2r� [�

2r�  = 
2r

r
2

� � ]

     = 
0

0

r
2 r

2360

x
� � �

          =  l �  
r

2

                                          A  =  
r

2

l
(l )

  � 

 (i)  

=(21 ) – (21 )

21 

 = 
21

2
 =10.5 

 = (21 �  21) – 
� �� �� �
� �

22 2 1 21

7 2 2

                                       = 441 – 346.5

                                       = 94.5 

(ii)  = (21 ) –

(4� )

=  (21 �  21) –        �            �         �        �

( 21  
21

2
 )

90o

360o

22
7

21
2( )4

21
2

 � 


�



 � 


�
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96 Area of Plane Figures Government's Gift for Students' Progress

10.5m

21m

=  (21 �  21) –

=  (441 – 346.5)

=  94.5 m2

Exercise - 9.2

1. A rectangular  acrylic sheet  is 36 cm by 25 cm. From it, 56 circular buttons, each of

diameter 3.5 cm have been cut out. Find the area of the remaining sheet.

2. Find the area of a circle inscribed in a square of side 28 cm.

[Hint. Diameter of the circle is equal to the side of the square]

3. Find the area of the shaded region in each of the following figures.

[Hint: d + 
d

2
 + 

d

2
 = 42]

d = 21

�  side of the square 21 cm

4. The adjacent figure consists of

four small semi-circles of equal

radii and two big semi-circles of

equal radii (each 42 cm).  Find

the area of the shaded region

28
cm

28cm

42cm

d

� 22
7

� 21
2( )4 � � 21

2
1
4
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=  (21 �  21) –

=  (441 – 346.5)

=  94.5 

��

[�  ]

[ : d + 
d

2
 + 

d

2
 = 42]

d = 21

�   21 

4.

� 22
7

� 21
2( )4 � � 21

2
1
4


�






 �   

 � 

d

  �  

 � 
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98 Area of Plane Figures Government's Gift for Students' Progress

5. The adjacent figure consists  of

four  half   circles and  two

quarter circles.  If OA = OB = OC

= OD = 14 cm.  Find the area of

the shaded region.

6. In adjacent figure  A, B, C and D are centres of equal circles which touch externally

in pairs and ABCD is a square of side 7 cm.  Find the area of the shaded region.

7. The area of an equilateral

triangle is 49 3 cm2.  Taking

each angular point as centre, a

circle  is described with radius

equal to half the length of the

side of the triangle as shown

in the figure.  Find the  area of

the portion in the triangle not

included in the circles.

8.(i) Four equal circles, each of radius ‘a’ touch one another.  Find the area between them.

(ii) Four equal circles are described about the four corners of a square so that each circle

touches two of the others.  Find the area of the space enclosed between the

circumferences of the circles, each side of the square measuring 24 cm.

A

B C
600

600

600

7
cm

7
cm

7
cm

7
cm

7
cm

7
cm

D

A B

C

D

A B

C

O
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5.

OA = OB = OC =

OD = 14 

6.  A, B, C  D 

 ABCD 

49 3

(i) 'a'

(ii)

A

B C
600

600

600

7 

D

A B

C

D

A B

C

O

7

7

7 7

7
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9. In adjacent figure ABCD, is a

trapezium and AB||CD and

BCD� = 900, quarter circle is
removed. Given AB=BC=3.5 cm

and DE = 2 cm.  Calculate the

area of the remaining portion.

(Take �  to be 
22

7
)

10. A horse is placed for grazing inside a rectangular field 70 m by 52 m and is tethered

to one corner by a rope 21 m long.  How much area can it graze?

What  we have discussed

3.5 cm

E2cm
D

A B

C
3.5 cm

52 m

C

O

Q

21m

70 m

P

B

A

21

Area of a trapezium =  
1

2
 (Sum of the lengths of parallel sides) �  (Distance

between them)

• Area of a quadrilateral = 
1

2
�  length of a diagonal �  Sum of the lengths of the

perpendiculars from the remaining two vertices on the diagonal)

• Area of a rhombus = Half of the product of diagonals.

• Area of a circle = 
2r� where ‘r’ is the radius of the circle.

• Area of a circular path (or) Area of a Ring = �(R2- r2) or �(R + r) (R-r) where R,

r are radii of outer circle and inner circle respectively.

• Area of a sector = ��
0

2
0

r
360

x
 where  x°  is  the angle subtended

by the arc of the sector at the center of the circle and r is radius of

the circle.

�
r

A
2

l
. Where l - length of the arc, r - radius of the circle
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9. ABCD

AB||CD 

BCD� = 900

 AB = BC = 3.5 

DE = 2 

( � =
22

7
)

� � 

 =  
1

2
 ( ) �  (

•  = 
1

2
�   �  

•  = 

•  = 
2r�  ‘r’  

• = �(R2- r2)  �(R + r) (R-r) R  r 

•  (A) = ��
0

2
0

r
360

x
 r   x° 

 �
r

A
2

l
,  l  r

52 

C

O

Q

21 

70 
P

B

A

3 . 5

E2 
D

A B

C
3.5 
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10.0   Introduction

Let us consider the following situation, Gopi uses 4 cups of
water to cook 2 cups of rice everyday. Oneday when some guests
visited his house, he needed to cook 6 cups of rice. How many
cups of water will he need to cook 6 cups of rice? Can you
help him?

We come across many such situations in our day-to-day life,
where we observe changes in one quantity brings change in
other quantity. For example,

(i) What happens to the quantity of mid day meal needed if more number of students are
enrolled in your school? More quantity of mid day meal is required.

(ii) If we deposit more money in a bank, what can you say about the interest earned?
Definitely the interest earned also will be more.

(iii) What happens to the total cost, if the number of articles purchased decreases?
Obviously the total cost also decreases.

(iv) What is the weight of 20 tea packets, if the weight of 40  tea packets is 1.6 kg?
Clearly the weight of 20 tea packets is less.

In the above examples, we observe that variation in one quantity leads to variation in the
other quantity.

 Do This

Write five more such situations where change in one quantity leads to change in
another quantity.

How do we find out the quantity of water needed by Gopi? To answer this question, now we will
discuss some variations.

Direct and
Inverse Proportions10

CHAPTER
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10.0   |ü]#·j·T+

>√|æ nqïe≠ e+&É{≤ìøÏ Á|ü‹ ~qe≠ 2 ø£|ü\ _j·÷´ìøÏ 4 ø£|ü\ ˙{Ïì

rdüTø=+{≤&ÉT. ̌ ø£s√E n‘·ì s≠+{Ï ã+<ÛäTe⁄\T sêe&É+ e\¢ 6 ø£|ü\ _j·T´+

e+&Ée\dæ e∫Ã+~.  Ç˝≤ 6 ø£|ü\ _j·T´+ e+&É&ÜìøÏ n‘·qT mìï ø£|ü\

˙s¡T rdüTø√ƒyê*?

eTq <Ó’q+~q J$‘·+˝À Ç˝≤ nH̊ø£ dü+<äsê“¤\˝À ˇø£ sê•˝Àì e÷s¡TŒ, ẙs=ø£

sê•˝À ≈£L&Ü e÷s¡TŒ rdüT≈ £îsêe&Üìï eTq+ >∑eTì+#·e#·TÃqT.

ñ<ëVü≤s¡D≈£î

(i) MT bÕsƒ¡XÊ\˝À qyÓ÷<äT ns≠q $<ë´s¡Tú\ dü+K´ô|]–q|ü⁄&ÉT

eT<Ûë´Vü≤ïuÛÀ»HêìøÏ ø±e\dæq ÄVü‰s¡ |ü]e÷D+˝À @s¡ø£yÓTÆq e÷s¡TŒ

>∑eTìkÕÔe⁄?  eT<Ûë´Vü≤ïuÛÀ»HêìøÏ ø±e\dæq ÄVü‰s¡ |ü]e÷D+

ô|s¡T>∑T‘·T+~. ø£<ë!

(ii) u≤´+ø̆˝À MTs¡T eT]+‘· kıe≠à &çbÕõ{Ÿ #̊dæq, Ä kıe≠àô|’ e#̊Ã e&û¶ >∑T]+∫ MTs¡T @$T #Ó|üŒ>∑\s¡T?  n

kıe≠àô|’ e#̊Ã e&û¶ ≈£L&Ü ô|s¡T>∑T‘·T+~. ø£<ë!

(iii) MTs¡T ø=qï edüTÔe⁄\ dü+K´ ‘·–Zq|ü⁄&ÉT yê{Ï yÓ≠‘·Ô+ yÓ\ @ s¡ø£+>± e÷s¡T‘·T+~?  K∫Ã¤‘·+>± Ä edüTÔe⁄\

yÓ\ ≈£L&Ü ‘·>∑TZ‘·T+~ ø£<ä÷!

(iv) 40 {° bÕ ¬́ø≥¢ ãs¡Te⁄  1.6 øÏ.Á>±. ns≠q 20 {° bÕ ¬́ø≥¢ ãs¡Te⁄ m+‘·? K∫Ã‘·+>± 20 {° bÕ ¬́ø≥¢ ãs¡Te⁄

‘·≈£îÿẙ.

ô|’ ñ<ëVü≤s¡D\˝À, ˇø£ sê•˝Àì e÷s¡TŒ e\q ẙs=ø£ sê•˝À ≈£L&Ü e÷s¡TŒ sêe&Üìï eTq+ >∑eTì+#·e#·TÃqT.

   Ç$ #̊j·T+&ç

   ˇø£ sê•˝Àì e÷s¡TŒ e\q ẙs=ø£ sê•˝À ≈£L&Ü e÷s¡TŒ e#̊Ã ◊<äT dü+<äsê“¤\qT Áyêj·T+&ç.

>√|æøÏ ø±e\dæq ̇ {Ï |ü]e÷D≤ìï m˝≤ ø£qT>=+{≤e≠?  BìøÏ »yêãT #Ó|üŒ&ÜìøÏ eTq+ ø=ìï e÷s¡TŒ\˝Àì s¡ø±\qT

H̊s¡TÃ≈£î+<ë+.

10
nqT˝ÀeT eT]j·TT

$˝ÀeT nqTbÕ‘·eTT\T

n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+
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104 Direct and Inverse Proportions Government's Gift for Students' Progress

10.1   Direct Proportion

On the occasion of Vanamahotsavam, Head of  Eco team in a school decided to take up
plantation of saplings. Number of Eco club members of each class is furnished here.

Class VI VII VIII IX X

Number of Eco students 5 7 10 12 15

Each student has to plant two saplings. Find the number of saplings needed for plantation
for each class.

Class VI           VII VIII        IX           X

Number of Eco students 5 7  10       12         15

Number of saplings required 10 14  20        24         30

What can you say regarding the number of saplings required? What kind of a change do you find
in the number of saplings required and the number of students? Either both increase or decrease.

 
Number of saplings required

Number of students  =  = = = …… =
10 14 20 2
5 7 10 1

 = 2 which is a constant and is

called constant of proportion.
As the ratio is same, we call this variation as direct proportion.

If x and y are any two quantities such that both of them increase or decrease together and  x
y

remains constant (say k), then we say that x and y are in direct proportion. This can be written as
x ∝  y and read as x is directly proportional to y.

∴  
x
y   =  k     ⇒  x = ky   where k is constant of proportion.

If y1  and  y2 are the values of  y corresponding to the values of x1 and x2 of x respectively,

then 
1 2

1 2
=

x x
y y
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10.1  nqT˝ÀeT bÕ‘·eTT

eq eTVü≤À‘·‡e+ dü+<äs¡“¤+>± ̌ ø£ bÕsƒ¡XÊ\˝Àì |üsê´es¡D |ü]s¡ø£åD ø£$T{° n<Ûä́ ≈£åî&ÉT, Ä bÕsƒ¡XÊ˝À yÓ≠ø£ÿ\T

Hê{≤\ì ìX̄Ãs≠+#·T≈£îHêï&ÉT.  Ä bÕsƒ¡XÊ\˝Àì |üsê´es¡D ø£$T{°̋ À Á|ür ‘·s¡>∑‹ qT+&ç e⁄qï $<ë´s¡Tú\ dü+K´

ÁøÏ+<ä Áyêj·Tã&ç+~.

‘·s¡>∑‹ VI VII VIII IX X

|üsê´es¡D ø£$T{°̋ À
5 7 10 12 15

$<ë´s¡Tú\ dü+K´

Á|ür $<ë´]ú ¬s+&ÉT yÓ≠ø£ÿ\qT Hê{≤*.  ns≠q Á|ür ‘·s¡>∑‹øÏ ø±e\dæq yÓ≠ø£ÿ\ dü+K´qT ø£qT>=q+&ç.

‘·s¡>∑‹ VI           VII VIII        IX           X

|üsê´es¡D ø£$T{°̋ À $<ë´s¡Tú\ dü+K´ 5 7  10       12         15

ø±e\dæq yÓTTø£ÿ\ dü+K´ 10 14  20        24         30

ø±e\dæq yÓ≠ø£ÿ\ dü+K´ >∑T]+∫ MTs¡T @$T #Ó|üŒ>∑\s¡T? $<ë´s¡Tú\ dü+K´˝ÀqT, ø±e\dæq yÓ≠ø£ÿ\ dü+K´˝ÀqT

@s¡ø£yÓTÆq e÷s¡TŒì MTs¡T ø£qT>=Hêïs¡T?  ¬s+&É÷ ô|s¡T>∑T‘·THêïs≠ Ò̋<ë ‘·>∑TZ‘·THêïs≠.

 
ø±e\ddü qæ  yTÓ Tøÿ£ \ d+ü K´

$<ë´s¡T\ú  d+ü K´  =  = = = …… =
10 14 20 2
5 7 10 1

 = 2 Ç~ m|ü⁄Œ&É÷ ˇø£ dæús¡sê•. BìH̊

eTq+ nqTbÕ‘· dæúsê+ø£+ n+{≤s¡T.

dæús¡ ìwüŒ‹Ô e⁄+~ ø£qTø£ Ç≥Te+{Ï e÷s¡TŒH̊ eTq+ ªªnqT˝Àe÷qTbÕ‘·+μμ n+{≤eTT.

x, y nH̊ ¬s+&ÉT sêX̄ó\T ¬s+&É÷ ô|s¡T>∑T‘·÷ ̋ Ò ¬s+&É÷ ‘·>∑TZ‘·÷ e⁄+&ç  
x
y

 $\Te dæúsê+ø£+ e⁄+fÒ  (k nqTø=qTeTT)

Ä ¬s+&ÉT sêX̄ó\T x, y \T nqT˝Àe÷qTbÕ‘·+˝À e⁄HêïsTT n+{≤eTT. Bìì eTq+   x ∝  y nì ÁyêkÕÔeTT eT]j·TT

x nH̊ sê• y nH̊ sê•øÏ nqT˝Àe÷qTbÕ‘·+˝À e⁄+~ nì #·<äTe⁄‘êeTT.

∴  
x
y   =  k     ⇒  x = ky   Bì˝À k nH̊~ nqTbÕ‘· dæúsê+ø£+

x jÓTTø£ÿ $\Te  x1, x2 ≈£î nqT>∑TD+>± y jÓTTø£ÿ $\Te\T es¡Tdü>±  y1,  y2  nsTT‘̊   1 2

1 2
=

x x
y y

SCERT, T
ELA

NGANA



106 Direct and Inverse Proportions Government's Gift for Students' Progress

  Do These

    1. 1. Write three situations from your daily life in which you see direct proportion.

2. Let us consider different squares of sides 2, 3, 4 and 5cm, Find the areas
of the squares and fill the table.

Side in cm Area in cm2

2
3
4
5

What do you observe? Do you find any change in the area of the square with a
change in its side? Further, find the ratio of area of a square to the length of its side.
Is the ratio same? Obviously not! This variation is not a direct proportion.

3. The following are rectagles of equal breadth on a graph paper. Find the area
for each rectangle and fill in the table.

Rectangle 1 2   3   4 5

Length (cm)

Area (cm2)

Is the area directly proportional to length?

4.. Take a graph paper make same rectangles of same length and different
width. Find the area for each. What can you conclude about the breadth
and area?

1

2

3

5

4
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Ç$ #̊j·T+&ç
    1. 1. MTs¡T MT ì»J$‘·+˝À >∑eTì+∫q e∂&ÉT nqT˝Àe÷qTbÕ‘· dü+<äsê“¤\qT sêj·T+&ç.

2. uÛÑT»e≠\ bı&Ée⁄\T 2 ôd+.MT., 3 ôd+.MT., 4 ôd+.MT., eT]j·≠ 5 ôd+.MT., >∑\

#·‘·Ts¡ÁkÕ\qT rdüTø=ì yê{Ï yÓ’XÊ˝≤´\qT …̋øÏÿ+∫ ÁøÏ+~ |ü{Ïºø£qT ì+|ü+&ç.

uÛÑT»+ bı&Ée⁄    yÓ’XÊ\´eTT

(ôd+.MT.\˝À) (#·.ôd+.MT.\˝À)

2

3

4

5

MTs¡T @$T >∑eTìkÕÔs¡T ? #·‘·Ts¡ÁdüuÛÑT»e≠ ø=\‘· e÷]‘̊ #·‘·Ts¡Ádü yÓ’XÊ\´+˝À @yÓTÆHê e÷s¡TŒ e∫Ãq<ë?

K∫Ã‘·+>± edüTÔ+~ ø£<ëÌ! Ç+ø± <ëì yÓ’XÊ˝≤´ìøÏ, uÛÑT»e≠ bı&Ée⁄øÏ >∑\ ìwüŒ‹Ôì ø£qT>=q+&ç.

á ìwüŒ‹Ô düe÷q+>± e⁄+<ë?  Ò̋<äT ø£<ë.  ø±ã{Ïº á e÷s¡TŒ nqT˝Àe÷qTbÕ‘·+ ø±<äT.

3. Çø£ÿ&É MT≈£î Á>±|òt ø±–‘·+ô|’ π̌ø yÓ&É\TŒ ø£*–q ø=ìï Bs¡È #·‘·Ts¡ÁkÕ\T s≠e«ã&Ü¶s≠. Á|ür

Bs¡È#·‘·Ts¡Ádü yÓ’XÊ˝≤´ìï ø£qT>=ì ÁøÏ+~ |ü{Ïºø£qT ì+|ü+&ç.

Bs¡È#·‘·Ts¡ÁdüeTT 1 2   3   4 5

bı&Ée⁄ (ôd+.MT.)

yÓ’XÊ\´+ (#·.ôd+.MT.)

Bs¡È#·‘·Ts¡Ádü yÓ’XÊ\´e≠ bı&Ée⁄≈£î nqT˝Àe÷qTbÕ‘·+˝À e⁄+<ë?

4. ˇø£Á>±|òt ø±–‘·+ô|’ π̌ø bı&Ée⁄ ẙs¡Tẙs¡T yÓ&É\TŒ\T >∑\ Bs¡È#·‘·Ts¡ÁkÕ\qT ^j·T+&ç.  Á|ür

Bs¡È#·‘·Ts¡Ádüe≠ yÓ’XÊ˝≤´ìï ø£qT>=q+&ç. yê{Ï yÓ’XÊ˝≤´\T eT]j·≠ yÓ&É\TŒ\ >∑T]+∫ MTs¡T

@$T #Ó|üŒ>∑\T>∑T‘ês¡T?

1

2

3

5

4
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Example1: If the cost of 65 tea-packets of same size is ̀  2600, what is the cost of 75 such
packets?

Solution: We know if the number of tea packets purchased increases then  the cost also
increases. Therefore, cost of tea-packets directly varies with the number of
teapackets.

No. of tea packets (x) 65 75

Cost (y) 2600 ?

So  
1 2

1 2

x x

y y
�  Here   x1= 65    y1 = 2600       x2 = 75        y2 = ?

by substituting; 
65

2600
 = 

2

75

y
  �   y2 = 

�75 2600

65
 =   ` 3000

So cost of 75 such packets is ̀  3000.

Example 2: Following are the car parking charges near a railway station

Number of Hours Parking Charge
(x) (y)

       upto 4 hours ` 60

8 hours ` 100

12 hours ` 140

24 hours ` 180

Check if the parking charges and parking hours are in direct proportion.

Solution: We can observe that both values are gradually increasing.

Are they in direct proportion? What is the value of  
x

y
?

 If it is a constant, then they are in direct proportion. Otherwise they are not in
direct proportion. Let‘s check in this case.

x

y
 = 

4

60
, 

8

100
, 

12

140
, 

24

180

You can easily observe that all these ratios are not equal. So they are not in direct
proportion.

Example 3: A pole of 8 m height casts a 10m long shadow. Find the height of the tree that
casts a 40 m long shadow under similar conditions.
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ñ<ëVü≤s¡D 1: π̌ø |ü]e÷D+˝À >∑\ 65 {° bÕ ¬́ø≥¢ yÓ\  ` 2600 nsTTq n<̊ |ü]e÷D+ >∑\ n≥Te+{Ï 75

{° bÕ ¬́ø≥¢ yÓ\ m+‘·?

kÕ<Ûäq : {° bÕ ¬́ø≥¢ dü+K´ ô|]–q yê{Ï <Ûäs¡ ≈£L&Ü ô|s¡T>∑T‘·T+<äì eTq≈£î ‘Ó\TdüTqT.  ø±e⁄q {° bÕ ¬́ø≥¢

<Ûäs¡ yê{Ï dü+K´‘√ nqT˝Àe÷qTbÕ‘·+˝À e⁄+≥T+~.

{° bÕ ¬́ø≥¢ dü+K´ (x) 65 75

yÓ\ (y) 2600 ?

n+<äTe\q  
1 2

1 2

x x
y y

=   Çø£ÿ&É   x1= 65    y1 = 2600       x2 = 75        y2 = ?

Á|ü‹πøå|æ+#·>±  
65

2600  = 
2

75
y   ⇒   y2 = 

×75 2600
65  =   ` 3000

ø±e⁄q n≥Te+{Ï 25 {° bÕ ¬́ø≥¢ <Ûäs¡ ` 3000.

ñ<ëVü≤s¡D 2 : ˇø£ ¬s’̋ Ò«ùdºwüHé e<ä› ø±s¡T bÕ]ÿ+>¥ <Ûäs¡\T sT÷ ÁøÏ+~ $<Ûä+>± e⁄HêïsTT.

bÕ]ÿ+>¥ ø±\eTT bÕ]ÿ+>¥ s¡TdüTeTT

(x) (y)

4 >∑+≥\ es¡≈£î ` 60

8 >∑+≥\ es¡≈£î ` 100

12 >∑+≥\ es¡≈£î ` 140

24 >∑+≥\ es¡≈£î ` 180

bÕ]ÿ+>¥ <Ûäs¡\T eT]j·≠ bÕ]ÿ+>¥ #̊j·Tã&çq düeTj·Te≠ nqT˝Àe÷qTbÕ‘·+˝À e⁄HêïjÓ÷ Ò̋<√

dü]#·÷&É+&ç.

kÕ<Ûäq : Çø£ÿ&É ¬s+&ÉT sêX¯ó\ $\Te\T Áø£eT+>± ô|s¡>∑&Üìï eTq+ >∑eTì+#·e#·TÃqT.

nsTT‘̊ n$ nqT˝Àe÷qTbÕ‘·+˝À e⁄Hêïj·÷? 
x
y

 $\Te ?

ˇø£ẙfī  
x
y  $\Te dæúsê+ø£eTT nsTT‘̊ Ç$ nqT˝Àe÷qTbÕ‘·+˝À e⁄qï≥T¢. n˝≤ ø±ì#√ n$

nqT˝Àe÷qTbÕ‘·+˝À ̋ Òq≥T¢. Á|ü‹ dü+<äs¡“¤+˝À |ü]o*<ë›+.

x
y

 = 
4

60 , 
8

100 , 
12

140 , 
24

180

á ìwüŒ‘·TÔ\˙ï düe÷q+ ø±<äì MTs¡T düT\uÛÑ+>± Á>∑Væ≤+#·>∑\s¡T.  ø±e⁄q s∂ ¬s+&ÉT sêX̄ó\T

nqT˝Àe÷qTbÕ‘·+˝À ̋ Òe⁄.

ñ<ëVü≤s¡D  3: 8 MT≥s¡¢ m‘·TÔ>∑\ ˇø£ düÔ+uÛÑ+  10 MT≥s¡¢ bı&Ée⁄>∑\ ˙&ÉqT @s¡Œs¡∫q~.  n<̊ düeTj·T+˝À

nẙ |ü]dæú‘·T\ e<ä› ̌ ø£ #Ó≥Tº 40 MT≥s¡¢ bı&Ée⁄>∑\ ̇ &ÉqT @s¡Œs¡∫q, Ä #Ó≥Tº m‘·TÔqT ø£qT>=qTe≠.
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Solution: Length of a shadow directly varies to the height of the pole.

So  
1 2

1 2

x x
y y

=   Here x1 =  8m    y1 = 10m      x2 = ?  and    y2 = 40m

Substitute  
8

10  =  2

40
x

   ⇒  x2  =  
×8 40
10  = 32 m

So height of the tree is 32 m.

Example 4: If a pipe can fill a tank of capacity 50 l in 5 hours. Then how long will it take
to fill a tank of capacity 75l.

Solution: Volume of water in a tank ∝  time required to fill it.

So here 
1 2

1 2

x x
y y

=  Here  x1= 50 l   y1 = 5hr         x2 = 75 l   and      y2=?

2

50 75
5 y

=  ⇒   y2  = 
75 5

50
×

 = 
37515

50 2
 = 7  1

2 hr

Time required to fill a tank of capacity 75 l is 7  1
2 hr

Example 5: If the cost of 20m of a cloth is  ̀  1600, then what will be the cost of 24.5 m of
that cloth.

Solution: Cost directly varies with the length of cloth.

So 
1 2

1 2

x x
y y

=  where  x1 = 20 m    y1 = ` 1600,  x2 = 24.5 m  and  y2 =  ?

By substituting;   =
2

20 24.5
1600 y  ⇒    y2  =  

×1600 24.5
20   =  1960

Cost of 24.5 m of cloth is ` 1960.

Do This

Measure the distance in the given map; and by using
that calculate actual distance between (i) Vijayawada
and Vishakapattanum, (ii) Tirupati  and Warangal (scale
is given). Scale shows how the lengths between
two cities are reduced in drawing

Scale : 1 cm = 300 km
Converting the scale to ratio we get
1 cm : 30000000 cm.

Warangal

Vijayawada

Visakhapatnam

Tirupati

Scale :
  1 cm = 300 km

TELANGANA

ANDHRA PRADESH
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es¡+>∑˝Ÿ

$»j·Tyê&É

$XÊK|ü≥ï+

‹s¡T|ü‹

ùdÿ\T :

  1 ôd+.MT. = 300 øÏ.MT.

‘Ó\T>∑T sêÁcÕº\T

Ä+Á<ÛäÁ|ü<̊XŸ

‘Ó\+>±D

kÕ<Ûäq: düú+uÛÑe≠ ˙&É bı&Ée⁄, düú+uÛÑe≠ m‘·TÔq≈£î nqT˝Àe÷qTbÕ‘·+˝À e⁄qï~.

ø±e⁄q  
1 2

1 2

x x
y y

=   Çø£ÿ&É  x1 =  8 MT,    y1 = 10 MT,      x2 = ?  eT]j·TT    y2 = 40 MT.

Á|ü‹πøå|æ+#·>±  
8

10  =  2

40
x

   ⇒  x2  =  
×8 40
10  = 32 MT.

ø±e⁄q Ä #Ó≥Tº m‘·TÔ 32 MT.

ñ<ëVü≤s¡D  4: ˇø£ ≈£îfi≤s≠  50 ©≥s¡¢ kÕeTs¡ú́ e≠ >∑\ ˇø£ {≤´+≈£îqT 5 >∑+≥\˝À ì+|æq,  75 ©≥s¡¢

kÕeTs¡ú́ e≠ >∑\ ẙs=ø£ {≤´+≈£îqT ì+|ü⁄≥≈£î m+‘·ø±\e≠ |ü≥TºqT ?

kÕ<Ûäq: {≤´+ø̆˝Àì ˙{Ï |òüTq|ü]e÷D+, <ëìì ì+|ü⁄≥≈£î |ü≥Tºø±\+ nqT˝Àe÷qTbÕ‘·+˝À ñ+{≤s≠.

ø±e⁄q  
1 2

1 2

x x
y y

=   Çø£ÿ&É x1= 50 ©≥s¡T¢   y1 = 5 >∑+.        x2 = 75 >∑+.,      y2=?

=
2

50 75
5 y

 ⇒   y2 = 
75 5

50
×

 = 
37515

50 2
 = 7  1

2 >∑+.

ø±e⁄q 75 ©. kÕeTs¡ú́ eTT >∑\ {≤´+ø̆qT ì+|ü⁄≥≈£î  7  1
2  >∑+≥\ ø±\+ |ü≥TºqT

ñ<ëVü≤s¡D   5: 20 MT≥s¡¢ ã≥º KØ<äT ` 1600.  nsTTq n<˚ ã≥º 24.5 MT≥s¡¢ KØ<äT m+‘·?

kÕ<Ûäq: ã≥º KØ<äT eT]j·TT ã≥º bı&Ée⁄\T nqT˝Àe÷qTbÕ‘·+˝À ñ+{≤sTT.

ø±e⁄q  
1 2

1 2

x x
y y

=  Çø£ÿ&É   x1 = 20 MT.    y1 = ` 1600,  x2 = 24.5 MT. eT]j·TT  y2 =  ?

Á|ü‹πøå|æ+#·>±   =
2

20 24.5
1600 y  ⇒    y2  =  

×1600 24.5
20   =  1960

24.5 MT≥s¡¢ ã≥º KØ<äT ` 1960.

Ç$ #̊j·T+&ç

Ç∫Ãq e÷´|ü⁄̋ Àì <ä÷sê\qT ø=*∫, <ëì düVü‰j·T+‘√ (i)
$»j·Tyê&É eT]j·TT $XÊK|ü≥ï+ (ii) ‹s¡T|ü‹ eT]j·TT

es¡+>∑̋ Ÿ\ eT<Ûä́  >∑\ ì»<ä÷sê\qT ø£qT>=q+&ç (ùdÿ\T

Çe«ã&ç+~). Ç∫Ãq ªùdÿ\Tμ ¬s+&ÉT |ü≥ºD≤\ <ä÷s¡+ ø£ìwü˜

s¡÷|ü+˝À ^j·Tã&ç+~.

 ùdÿ\T— : 1 ôd+.MT. = 300 øÏ.MT.

ùdÿ\TqT qT+&ç ìwüŒ‹ÔøÏ e÷s¡TŒ #̊j·T>±

1ôd+.MT. : 30000000 ôd+.MT.
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Project work

Exercise - 10.1

1. The cost of 5 meters of a particular quality of cloth is ` 210. Find the cost of (i) 2m
(ii) 4m (iii) 10m (iv) 13m of cloth of the same quality.

2. Fill the table.

No. of Apples 1 4 7 12 20

Cost of Apples (in `) 8 ……. …….. …….. ……….

3.  48 bags of paddy costs  ` 16, 800 then find the cost of 36 bags of paddy.
4. Monthly average expenditure of a family with 4 members is  `  2,800. Find the

monthly average expenditure of a family with only 3 members.
5. In a ship of length 28 m, height of its mast is 12 m. If the height of the mast in its model

is 9 cm what is  the length of  the model ship?
6. A vertical pole of 5.6 m height casts a shadow 3.2 m long.  At the same time find (i)

the length of the shadow cast by another pole 10.5 m high (ii) the height of a pole
which casts a shadow 5m long.

7. A loaded truck travels 14 km in 25 minutes. If the speed remains the same, how far
can it travel in 5 hours?

8. If the weight of 12 sheets of thick paper is 40 grams, how many sheets of the same

paper would weigh 16
2
3  kilograms?

9. A train moves at a constant speed of 75 km/hr.
(i) How far will it travel in 20 minutes?
(ii) Find the time required to cover a distance of 250 km.

10. The design of a microchip has the scale 40:1. The length of the design is 18cm, find the
actual length of the micro chip?

11. The average age of doctors and lawyers together is 40.  If the doctors average age is 35
and the lawyers average age is 50, find the ratio of the number of doctors to the number of
lawyers.

1. Take a map of India. Note the scale used there. Measure the map distance between
any two cities using a scale. Calculate the actual distance between them.

2. The following ingredients are required to make halwa for 5 persons: Suji / Rawa=250 g,
Sugar = 300 g, Ghee = 200 g, Water = 500 ml. Using the concept of proportion,
estimate the changes in the quantity of ingredients, to prepare halwa for your class.
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ÁbÕC…≈£îº |üì

nuÛ≤´düeTT ` 10.1

1. ˇø£ Á|ü‘̊´ø£ HêD´‘· >∑\ ã≥º 5 MT≥s¡¢ KØ<äT ` 210 nsTTq, (i) 2 MT.  (ii) 4 MT. (iii) 10 MT.

(iv) 13 MT≥s¡T¢ bı&Ée⁄ ø£\ n<̊ HêD´‘· ø£*–j·TTqï ã≥º KØ<äT m+‘√ ø£qT>=q+&ç.

2. á ÁøÏ+~ |ü≥ºø£qT ì+|ü+&ç.

j·÷|æ̋ Ÿ |ü+&É¢ dü+K´ 1 4 7 12 20

yê{Ï yÓ\ (`\˝À) 8 ……. …….. …….. ……….

3.  48 <Ûëq´+ ãkÕÔ\ KØ<äT ` 16, 800 ns≠q 36 <Ûëq´+ ãkÕÔ\ KØ<äT m+‘√ ø£qT>=q+&ç.

4. q\T>∑Ts¡T düuÛÑT´\T ø£\ ˇø£ ≈£î≥T+u≤ìøÏ HÓ\≈£î nj̊T´ dü>∑≥T Ks¡TÃ ` 2,800. e≠>∑TZs¡T düuÛÑT´\T >∑\

≈£î≥T+u≤ìøÏ HÓ\≈£î nj̊T´ dü>∑≥T Ks¡TÃ m+‘√ ø£qT>=q+&ç.

5. 28 MT≥s¡¢ bı&Ée⁄ >∑\ ˇø£ z&É düú+uÛÑe≠ m‘·TÔ 12 MT. Ä z&É qe∂Hê ‘·j·÷Ø˝À z&É düú+uÛÑe≠ m‘·TÔ  9

ôd+.MT.  ns≠q Ä qe∂Hê z&É bı&Ée⁄ m+‘·?

6. 5.6 MT m‘·TÔ >∑\ ˇø£ düÔ+uÛÑe≠ @s¡Œs¡#·T ˙&É bı&Ée⁄  3.2 MT.  n<̊ düeTj·T+˝À (i) 10.5 MT m‘·TÔ >∑\

eTs=ø£ düÔ+uÛÑe≠ jÓ≠ø£ÿ ˙&Ébı&Ée⁄ m+‘·? (ii) 5 MT ˙&ÉqT @s¡Œs¡#·T düÔ+uÛÑe≠ jÓ≠ø£ÿ bı&Ée⁄ m+‘·?

7. düs¡T≈£î\‘√ ì+|üã&çq ˇø£ ˝≤Ø 14 øÏ.MT <ä÷s¡e≠ Á|üj·÷DÏ+#·T≥≈£î |ü≥Tºø±\+  25 ì$Twüe≠\T. Ä ˝≤Ø

n<̊ ẙ>∑e≠‘√ Á|üj·÷DÏ+#·T#·Tqï 5 >∑+≥\ ø±\e≠˝À n~ Á|üj·÷DÏ+#·T <ä÷s¡yÓT+‘·?

8. 12 <äfīdü] ø±–‘·e≠\ ãs¡Te⁄ 40 Á>±e≠\T ns≠q n≥Te+{Ï mìï <äfīdü] ø±–‘·e≠\ ãs¡Te⁄16
2
3

øÏ̋ ÀÁ>±e≠\>∑TqT?

9. ˇø£ ¬s’\T >∑+≥≈£î 75 øÏ.MT. düeTẙ>∑+‘√ Á|üj·÷DÏ+#·T#·Tqï~.

(i)  ns≠q n~ 20 ì$TcÕ\˝À m+‘·<ä÷s¡e≠ Á|üj·÷DÏ+#·TqT?

(ii) 250 øÏ.MT. <ä÷s¡e≠qT Á|üj·÷DÏ+#·T≥≈£î Ä ¬s’\T≈£î m+‘·ø±\e≠ |ü≥TºqT?

10. ˇø£ yÓTÆÁø√∫|t |ü<∏äø£+(&çC…’Hé) jÓ≠ø£ÿ ùdÿ\T 40:1. >± e⁄qï~.  qe∂Hê˝À <ëì bı&Ée⁄  18ôd+.MT.  ns≠q

Ä yÓTÆÁø√∫|t jÓ≠ø£ÿ ì»yÓTÆq bı&Ée⁄qT ø£qT>=q+&ç.

11. &Üø£ºs¡T¢, ̋ ≤j·Ts¡T¢ jÓ≠ø£ÿ düsêdü] ej·TdüT‡ ª40μ.  &Üø£ºs¡¢ jÓ≠ø£ÿ düsêdü] ej·TdüT‡ 35 , ̋ ≤j·Ts¡¢ jÓ≠ø£ÿ düsêdü]

ej·TdüT‡ ª50μ ns≠q#√ &Üø£ºs¡¢ dü+K´, ˝≤j·Ts¡¢ dü+K´≈£î >∑\ ìwüŒ‹Ôì ø£qT>=q+&ç.

1. uÛ≤s¡‘·<̊X̄|ü{≤ìï rdüTø=qTe≠.  Ä e÷´|ü⁄˝À dü÷∫+∫q ùdÿ\TqT MT H√{Ÿ |ü⁄düÔø£+˝À sêj·T+&ç. @yÓ’Hê

¬s+&ÉT Á|ü<̊XÊ\ eT<Ûä́ <ä÷sêìï ø=\e+&ç.  <ëì düVü‰j·T+‘√ Ä ¬s+&ÉT Á|ü<̊XÊ\ ì»<ä÷sêìï ø£qT>=q+&ç.

2. 5 >∑Ts¡T e´≈£îÔ\≈£î Vü≤˝≤« #̊j·T&ÜìøÏ ø±e\dæq |ü<ësêú\T. s¡e« R 250 Á>±., |ü+#·<ës¡ R 300 Á>±.,

HÓs≠´ R 200 Á>±.,  ˙s¡T R 500 $T.©. nqTbÕ‘· uÛ≤eqqT e⁄|üjÓ÷–+#·T≈£î+≥÷, MT ø±¢düT˝Àì

$<ë´s¡Tú\+<ä]ø° Vü≤˝≤« #̊j·T&ÜìøÏ ø±e\dæq |ü<ësêú\ |ü]e÷D≤\qT n+#·Hê ẙj·T+&ç.
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÷ 2 ÷ 4 × 2

× 2 × 4 ÷ 2

× 3

÷ 3

10.2  Inverse Proportion

A parcel company has certain number of parcels to deliver. If the company engages 36
persons, it takes 12 days. If there are only 18 persons, it will take 24 days to finish the task.
Here we observe that as the number of persons is halved, the time taken is doubled. If the
company engages 72 persons, will the time taken be halved?

Observe the following table.

No. of persons 36 18 9 72 108

Time taken 12 24 48 6 4

How many persons shall the company engage if it intends to deliver the parcels with in a  day?

Two quantities change in such a manner that, if one quantity increases, the other quantity
decreases in the same proportion and vice versa. This is called inverse proportion. In
above example ,the number of persons engaged and number of days are inversely proportional
to each other.

Symbolically, this is expressed as

number of days required ∝
1

number of persons engaged

If x and y are in inverse proportion then   x ∝
1
y

x  = k
y

 where k is constant of proportionality.

xy = k.

If  y1 and y2  are the values of  y  corresponding to the values  x1 and  x2 of  x  respectively

then x1y1 = x2y2 (= k), or  1

2

x
x

 = 2

1

y
y

.
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÷2 ÷ 4 × 2

×2 × 4 ÷2

× 3

÷ 3

10.2  $˝Àe÷qTbÕ‘·eTT

ˇø£ bÕ]‡fīófl s¡yêD≤ #̊ùd dü+düú e<ä› ø=ìï bÕ]Ùfīófl s¡yêD≤≈£î dæ<äΔ+>± e⁄Hêïs≠.  Ä dü+düú  36 eT+~ e´≈£îÔ\qT Ä

|üì˝À ìj·T$TùdÔ 12 s√E\˝À yê{Ïì s¡yêD≤ #̊j·T>∑\<äT.  18 eT+~ e´≈£îÔ\H̊ Ä |üìøÏ ìj·T$TùdÔ, Ä |üìì |üP]Ô

#̊j·≠≥≈£î  24 s√E\ ø±\+ |ü≥TºqT.  nq>± s√E\ dü+K´ ¬s{Ïº+|ü⁄ ns≠q~.  Ä dü+düú  72 eT+~ e´≈£îÔ\qT

ìj·T$TùdÔ, s¡yêD≤≈£î |üfÒº ø±\e≠ dü>∑e≠ ne⁄‘·T+<ë?

ÁøÏ+~ |ü{Ïºø£qT |ü]o*+#·+&ç.

e´≈£îÔ\ dü+K´ 36 18 9 72 108

|üfÒºø±\+ 12 24 48 6 4

ˇø£ẙfī Ä dü+düú π̌øs√E˝À nìï bÕ]ÙfīflqT s¡yêD≤ #̊j·÷\+fÒ m+‘·eT+~ e´≈£îÔ\qT ìj·T$T+#ê*?

¬s+&ÉT sêX̄ó\˝Àì e÷s¡TŒ, ̌ ø£sê•˝À ô|s¡T>∑T<ä\ (‘·>∑TZ<ä\) ¬s+&Éesê•˝À ‘·>∑TZ<ä\ (ô|s¡T>∑T<ä\) e⁄+&ç n$ nqTbÕ‘·+˝À

e⁄+fÒ Ä sêX̄ó\T $˝Àe÷qTbÕ‘·+˝À e⁄Hêïs≠ n+{≤e≠.  ô|’ ñ<ëVü≤s¡D˝À ø±e\dæq e´≈£îÔ\ dü+K´, s¡yêD≤≈£î |üfÒº

s√E\ dü+K´ ˇø£<ëìø=ø£{Ï $˝Àe÷qTbÕ‘·+˝À e⁄Hêïs≠.

Bìì eTq+ s¡yêD≤≈£î |üfÒº s√E dü+K´  ∝  
1

ø±e\düdqæ  e´≈î£ \Ô  d+ü K´  nì ÁyêkÕÔeTT.

x, y \T $˝Àe÷qTbÕ‘·+˝À e⁄+fÒ   x ∝
1
y

x  = k
y

  Ç#·Ã≥ k nqTbÕ‘· dæúsê+ø£eTT

xy = k.

x1,  x2 \≈£î nqT>∑TD+>± e∫Ãq $\Te\T es¡Tdü>±     y1, y2  nsTTq x1y1 = x2y2 (= k) ( Ò̋<ë)  1

2

x
x

 = 2

1

y
y

.
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Do These

1. Write three situations from your day-to-day life where you see inverse proportion.

2. To make rectangles of different dimensions on a squared paper using 12 adjacent
squares.Calculate length and breadth of each of the rectangles so formed. Note
down the values in the following table.

Rectangle Length Breadth Area
Number (in cm) (in cm) (sq.cm)

1 l1…… b1…… ……...

2 l2…… b2…… ……...

3 l3…… b3…… ……...

4 l4…… b4…… ……...

5 l5…… b5…… ……...

6 l6…… b6…… ……...

What do you observe? As length increases, breadth decreases and vice-versa (for
constant area).

In each case, are length and breadth inversely proportional to each other?

Example 6: If 36 workers can build a wall in 12 days, how many days will 16 workers  take to
build the same wall ? (assuming the number of working hours per day is constant)

Solution: If the number of workers decreases, the time taken to build the wall increases
in the same proportion. Clearly, number of workers varies inversely to the
number of days.

So here 1

2

x
x

= 2

1

y
y

 where  x1 = 36 workers

      y1 = 12days     x2 = 16 workers
and y2 = (?) days

No. of workers No. of  days

      36       12

       16         y2

Substitute, 236
16 12

y
=   ⇒  y2 = 

×12 36
16  = 27 days.

Therefore 16 workers will build the same wall in 27 days.

Since the number of workers are
decreasing

36 ÷ x = 16  ⇒ x = 
36
16

So the number of days will
increase in the same proportion.

 i.e.  x × 12 = 
36
16

 × 12

       = 27 days

 

1

2

3

4

5

6
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Ç$ #̊j·T+&ç

1. MTs¡T MT ì»J$‘·+˝À >∑eTì+∫q e∂&ÉT $˝Àe÷qTbÕ‘· dü+<äsê“¤\qT sêj·T+&ç.

2. >∑fīfl ø±–‘·+ô|’ Á|üø£ÿ Á|üø£ÿ qT+&̊ 12 #·<äsê\qT e⁄|üjÓ÷–+#·Tø=+≥÷ $$<Ûä ø=\‘·\T >∑\

Bs¡È #·‘·Ts¡ÁkÕ\qT ^j·÷*.  Ç˝≤ @s¡Œ&çq Á|ür Bs¡È#·‘·Ts¡Ádüe≠ jÓ≠ø£ÿ bı&Ée⁄ yÓ&É\TŒ\qT

ø£qT>=ì, Ä e∫Ãq $\Te\qT ÁøÏ+~ |ü{Ïºø£̋ À sêj·T+&ç.

Bs¡È#·‘·Ts¡Ádü+    bı&Ée⁄    yÓ&É\TŒ    yÓ’XÊ\´eTT

    dü+K´ (ôd+.MT\˝À) (ôd+.MT\˝À) (#·ôd+.MT\˝À)

1  l ……  b …… ……...

2  l ……  b …… ……...

3  l ……  b …… ……...

4  l ……  b …… ……...

5  l ……  b …… ……...

6  l ……  b …… ……...

MTs¡T @$T >∑eTìkÕÔs¡T? bı&Ée⁄ ô|]–q, yÓ&É\TŒ ‘·>∑TZqT Ò̋<ë yÓ&É\TŒ ô|]–q, bı&Ée⁄ ‘·>∑TZqT

(yÓ’XÊ\´e≠ dæúsê+ø£e≠>± e⁄qï|ü⁄&ÉT)

Á|ü‹ dü+<äs¡“¤+˝À bı&Ée⁄, yÓ&É\TŒ\T |üs¡düŒs¡+ $˝Àe÷qTbÕ‘·+˝À ñHêïj·÷?

ñ<ëVü≤s¡D 6: 36 eT+~ ≈£L©\T ̌ ø£ >√&ÉqT  12 s√E\˝À ø£≥º>∑\s¡T.  ns≠q n<̊>√&ÉqT 16 eT+~ ≈£L©\T

mìïs√E\˝À ø£≥º>∑\s¡T?

kÕ<Ûäq: ≈£L©\ dü+K´ ‘·–Zq, ø±e\dæq s√E\ dü+K´ $˝Àe÷qTbÕ‘·+˝À e⁄Hêïs≠.

ø±e⁄q  1

2

x
x

 =  2

1

y
y

 Çø£ÿ&É  x1 = 36 eT+~

≈£L©\T y1 = 12 s√E\T   x2 = 16 eT+~

≈£L©\T eT]j·TT                    y2 = ? s√E\T

≈£L©\ dü+K´ ø±e\dæq s√E\ dü+K´

36 12

16 y2

Á|ü‹πøå|æ+#·>±, 236
16 12

y
=   ⇒  y2 = 

×12 36
16  = 27 s√E\T.

ø±e⁄q 16 eT+~ ≈£L©\T Ä >√&ÉqT 27 s√E\˝À ø£≥º>∑\s¡T.

 

1

2

3

4

5

6

≈£L©\ dü+K´ ‘·>∑TZ#·Tqï~ ø±e⁄q

36 ÷ x = 16  ⇒ x = 
36
16

nsTTq s√E\ dü+K´

        x × 12 = 
36
16

 × 12

       = 27 s√E\T
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  Think Discuss and Write

Can we say that every variation is a proportion?

A book consists of 100 pages. How do the number of pages read and the number
of pages left over in the book vary?

No.of pages read (x) 10 20 30 50 70

No.of left over pages (y) 90 80 70 50 30

What happened to the number of left over pages, when completed pages are
gradually increasing? Do they vary  inversely? Explain.

Exercise - 10.2

Observe the following tables and find which pair of variables (x and y) are in inverse
proportion

(i) x 50 40 30 20 (ii) x 100 200 300 400

y 5 6 7 8 y 60 30 20 15

(iii) x 90 60 45 30 20 5

y 10 15 20 25 30 25

2. A school wants to spend ̀  6000 to purchase books. Using this data, fill the following
table.

Price of each book (in ̀ ) 40 50 75

Number of books that can be 150 100 75
purchased

3. Take a squared paper and arrange 48 squares in different number of rows as shown
below:

12 Columns 8 Columns

6 
R

ow
s

4 
R

ow
s

SCERT, T
ELA

NGANA
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Ä˝À∫+#·+&ç, #·]Ã+#·+&ç, sêj·T+&ç

Á|ür e÷s¡TŒì eTq+ nqTbÕ‘·+˝À e⁄+~ nì #Ó|üŒ>∑\e÷?

ˇø£ |ü⁄düÔø£+˝À 100 ù|J\T ø£\e⁄.  |ü⁄düÔø£+˝À eTqe≠ #·~$q ù|J\ dü+K´, $T–*q ù|J\ dü+K´

@$<Ûä+>± e÷s¡T‘êjÓ÷ >∑eTì+#·+&ç.

 #·~$q ù|J\ dü+K´ (x) 10 20 30 50 70

 $T–*q ù|J\ dü+K´ (y) 90 80 70 50 30

eTq+ #·~$q ù|J\ dü+K´ Áø£eT+>± ô|s¡T>∑T‘·÷ e⁄qï|ü⁄&ÉT $T–*q ù|J\ dü+K´˝Àe÷s¡TŒ @s¡ø£+>±

ek Ǫ̂+~?  Ä ¬s+&ÉT sêX̄ó\T $˝Àe÷qTbÕ‘·+˝À e⁄+{≤j·÷?  $e]+#·+&ç.

nuÛ≤´düeTT ` 10.2

|ü{Ïºø£qT |ü]o*+#·+&ç. @ |ü{Ïºø£̋ Àì #·s¡sêX̄ó\T (x eT]j·TT y) \T $˝Àe÷qTbÕ‘·+˝À e⁄HêïjÓ÷ ø£qT>=q+&ç.

(i) x 50 40 30 20 (ii) x 100 200 300 400

y 5 6 7 8 y 60 30 20 15

(iii) x 90 60 45 30 20 5

y 10 15 20 25 30 25

2. ˇø£ bÕsƒ¡XÊ\ yês¡T |ü⁄düÔø±\qT ø=q&ÜìøÏ ̀  6000 Ks¡TÃô|≥º<ä*∫Hês¡T. á düe÷#êsêìï e⁄|üjÓ÷–+#·Tø=+≥÷

ÁøÏ+~ |ü{Ïºø£qT ì+|ü+&ç.

Á|ür |ü⁄düÔø£eTT yÓ\ (`\˝À) 40 50 75

ø=q>∑*–q |ü⁄düÔø±\ dü+K´ 150 100 75

3. ˇø£ >∑fīflø±–‘êìï rdüTø√+&ç. 48 #·<äs¡|ü⁄ >∑<äT\qT ÁøÏ+<ä #·÷|æq≥T¢ $$<Ûä es¡Tdü\˝À neTs¡Ã+&ç.

12 Columns 8 Columns

6 
R

ow
s

4 
R

ow
s

4
 n

&
ÉT¶ 
e
s
¡Td

ü\
T

12 ì\Te⁄ es¡Tdü\T 8 ì\Te⁄ es¡Tdü\T

6
 n

&
ÉT¶ 
e
s
¡Td

ü\
T

SCERT, T
ELA

NGANA



120 Direct and Inverse Proportions Government's Gift for Students' Progress

Number of Rows (R) 2 3 4 6 8

Number of Columns (C) --- --- 12 8 ---

What do you observe? As R increases, C decreases

(i) Is R1 : R2 = C2 : C1?

(ii) Is R3 : R4 = C4 : C3?

(iii) Is R and C inversely proportional to each other?

(iv) Do this activity with 36 squares.

Clasroom Project

Prepare a table with number of
students present and number of students
absent in your class for a week.

Discuss with your friends and write
your observations in your note book.

Now let us solve some examples.

Example 7: Ration is available for 100 students in a hostel for 40 days. How long will it
last, if 20 more students join in the hostel after 4 days?

Solution: As the number of students increases the ration  will last for less number of
days  in the same proportions. The no.of students and no.of days are in
inverse  proportion.

No. of days No. of students
ration available

40 100

After 4 days 36 100

x 120

Now the question is; if  the ration is available for 36 days for 100 students.
How long will it last for 120 students.

Day of Number of Number of
the week students students     x : y

present (x) absent (y)

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday
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n&ÉT¶ es¡Tdü\ dü+K´ (R) 2 3 4 6 8

ì\Te⁄ es¡Tdü\ dü+K´ (C) --- --- 12 8 ---

MTs¡T @$T >∑eTìkÕÔs¡T? R $\Te ô|]–‘̊, C $\Te ô|s¡T>∑T‘·T+~.

(i) R1 : R2 = C2 : C1 ne⁄‘·T+<ë?

(ii) R3 : R4 = C4 : C3 ne⁄‘·T+<ë?

(iii) R eT]j·TT C \T ˇø£<ëìø=ø£{Ï $˝Àe÷qTbÕ‘·+˝À e⁄Hêïj·÷?

(iv) Ç<̊ ø£è‘ê´ìï >∑fīflø±–‘·+ô|’ 36 #·<äs¡|ü⁄ >∑&ÉT\qT rdüTø=ì #̊j·T+&ç.

   ‘·s¡>∑‹>∑~ ÁbÕC…≈£îº

ˇø£ yês¡+ s√E\ bÕ≥T MT ‘·s¡>∑‹˝À bÕsƒ¡XÊ\≈£î

Vü‰»s¡j̊T´ eT]j·≠ Vü‰»s¡T ø±ì yê] dü+K´qT

|ü{Ïºø£̋ À bı+<äT |üs¡T#·Te≠.

MT $TÁ‘ ·T\‘√ #·]Ã+∫ MT |ü]o*q\qT

H√{Ÿ|ü⁄düÔø£+˝À sêj·T+&ç

Ç|ü&ÉT eT]ø=ìï ñ<ëVü≤s¡D\qT kÕ~Û<ë›+.

ñ<ëVü≤s¡D 7: ˇø£ u≤\Ts¡ edü‹ >∑èVü≤+˝À  100 eT+~ $<ë´s¡Tú\≈£î 40 s√E\≈£î dü]|ü&ÉT _j·T´e≠ ì\«

ø£\<äT.  Ä edü‹ >∑èVü≤e≠q≈£î 4 s√E\ ‘·s¡Tyê‘· n<äq+>±  20 eT+~ $<ë´s¡Tú\T e∫Ãq Ä

_j·T´e≠ mìï s√E\ es¡≈£î dü]b˛e⁄qT?

kÕ<Ûäq: $<ë´s¡Tú\ dü+K´ ô|]–q, _j·T´e≠ ì\« dü]b˛j̊T s√E\ dü+K´ n<̊ nqTbÕ‘·e≠˝À ‘·>∑TZqT.

nq>± $<ë´s¡Tú\ dü+K´ dü]b˛j̊T s√E\ dü+K´ $˝Àe÷qTbÕ‘·e≠˝À e⁄+&ÉTqT.

s√E\ dü+K´ $<ë´s¡Tú\ dü+K´

40 100

4 s√E\ ‘·s¡Tyê‘· 36 100

x 120

Hê\T>∑T s√E\ ‘·s¡Tyê‘· 100 eT+~ $<ë´s¡Tú\≈£î dü]|ü&ÉT _j·T´e≠ 36 s√E\T e∫Ãq 120

eT+~ $<ë´s¡Tú\≈£î Ä _+<äTe⁄ mìïs√E\≈£î dü]b˛e⁄qT?

  yês¡+˝Àì   Vü‰»¬s’q Vü‰»s¡Tø±ì

   s√E\T   $<ë´s¡Tú\  $<ë´s¡Tú\

 dü+K´ (x)  dü+K´ (y)

x :y

k˛eTyês¡+

eT+>∑fīyês¡+

ãT<Ûäyês¡+

>∑Ts¡Tyês¡+

X̄óÁø£yês¡+

X̄ìyês¡+
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36
x    =   

120
100

3

36x =
10 0×

12 0
30 days=

Example 8: A car takes 4 hours to reach the destination by travelling at a speed of 60 km/h.
How long will it take if the car travels at a speed of 80 km/h?

Solution: As speed  increases, time taken decreases  in same proportion. So the time
taken varies inversely to the speed of the vehicle ,for the same distance.
          method 1          method 2
Speed Time Speed Time
60 4 60  4
80 x 80  y

60
80 4

x
= 60 × x = 80   and  4 ÷ x = y

60 × 4 = 80 × x
80
60

x =

60 4 3 hr.
80

x ×
= =

804
60

y÷ =

4 60 3 .
80

y hr×
= =

Example 9: 6 pumps are required to fill a tank in 1 hour 20 minutes.  How long will it take if
only 5 pumps of the same type are used?

Solution: Let the desired time to fill the tank  be x minutes.  Thus, we have the following
table.

Number of pumps 6 5

Time (in minutes) 80 x

Lesser the number of pumps, more will be the time required by them to fill the
tank.

Since the number of students are increasing

100  × x = 120 ⇒ x = 
120
100

So the number of days will decrease in same proportion.
i.e.  36 ÷ x

= 36 ÷ 
120
100

⇒ 36 × 
100
120  = 30 days

x × x÷

(or)
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36
x    =   

120
100

3

36x =
10 0×

12 0
30= s√E\T

ñ<ëVü≤s¡D 8: ˇø£ ø±s¡T >∑+≥≈£î 60 øÏ.MT ẙ>∑e≠‘√ Á|üj·÷DÏ+∫ >∑eT´e≠qT  4 >∑+≥\˝À #̊s¡TqT.   ˇø£ẙfī

Ä ø±s¡T >∑+≥≈£î 80 øÏ.MT ẙ>∑e≠‘√ Á|üj·÷DÏ+∫q, >∑eT´e≠qT #̊s¡T≥≈£î m+‘·ø±\e≠ |ü≥TºqT?

kÕ<Ûäq : ẙ>∑e≠ ô|]–q, ø±e\dæq ø±\e≠ n<̊ ìwüŒ‹Ô̋ À ‘·>∑TZqT. nq>± dæús¡<ä÷sêìøÏ, Á|üj·÷D≤ìøÏ

|ü≥Tº ø±\e≠ Ä yêVü≤q ẙ>±ìøÏ $˝Àe÷qTbÕ‘·e≠˝À e⁄+&ÉTqT.

          |ü<äΔ‹ 1          |ü<äΔ‹ 2
ẙ>∑eTT ø±\eTT ẙ>∑eTT ø±\eTT

60 4 60  4

80 x 80  y

60
80 4

x
= 60 × x = 80   and  4 ÷ x = y

60 × 4 = 80 × x
80
60

x =

6 0 4 3
8 0

x ×
= = >∑+.\T

804
60

y÷ =

4 60 3
80

y ×
= = >∑+.\T

ñ<ëVü≤s¡D 9: ˇø£ {≤´+≈£îqT ì+|ü⁄≥≈£î 6 ≈£îfi≤s≠\≈£î  1 >∑+≥ 20 ì$TcÕ\ ø±\e≠ |ü≥TºqT. nẙ ≈£îfi≤s≠\T

5 e÷Á‘·ẙT e~*q Ä {≤´+≈£î m+‘·ø±\e≠˝À ì+&ÉTqT?

kÕ<Ûäq : 5 ≈£îfi≤s≠\T {≤´+≈£îqT ì+|ü⁄≥≈£î |ü≥Tº ø±\e≠  ì ì$Twüe≠\T nqTø=qTe≠.  M{Ïì |ü{Ïºø£̋ À

Áyêj·T>±

≈£îfi≤sTT\ dü+K´ 6 5

düeTj·TeTT (ì$TwüeTT\˝À) 80 x

≈£îfi≤s≠\ dü+K´ ‘·–Zq, {≤´+≈£î ì+&ÉT≥≈£î |ü≥Tº düeTj·Te≠ ô|s¡T>∑TqT.  ø±e⁄q $˝Àe÷qTbÕ‘·e≠.

$<ë´s¡Tú\ dü+K´ ô|s¡T>∑T‘·Tqï~. ø±e⁄q

100  × x = 120 ⇒ x = 
120
100

ø±e⁄q $<ë´s¡Tú\ dü+K´ n<̊ nqTbÕ‘·eTT˝À ‘·>∑TZqT.

nq>±   36 ÷ x

= 36 ÷ 
120
100

⇒ 36 × 
100
120  = 30 s√E\T

x × x÷

( Ò̋<ë)

SCERT, T
ELA

NGANA



124 Direct and Inverse Proportions Government's Gift for Students' Progress

So, this is a case of inverse proportion.

Hence, 80 ×  6 = x ×  5 [x1 y1 = x2 y2]

or     
80 6

5
x×

=

or     x = 96 minutes.

Thus, time taken to fill the tank by 5 pumps is
96 minutes or 1 hour 36 minutes.

Exercise - 10.3

1.  Siri has enough money to buy 5 kg of potatoes at the price of  ̀  8 per kg. How much
can she buy for the same amount if the price is increased to ̀  10 per kg?

2. A camp has food stock for 500 people for 70 days. If 200 more people join the camp,
how long will the stock last?

3.  36 men can do a piece of work in 12 days. In how many days 9 men can do the same
work?

4. A tank can be filled by 5 pipes in 80 minutes. How long will it take to fill the tank by
8 pipes of the same size?

5. A ship can cover a certain distance in 10 hours at a speed of 16 nautical miles per
hour. By how much should its speed be increased so that it takes only 8 hours to cover
the same distance?  (1 nautical mile =1852 metres).

6. 5 pumps are required to fill a tank in 
11
2  hours. How many pumps of the same type

are used to fill the tank in half an hour.

7. If 15 workers can build a wall in 48 hours, how many workers will be required to do
the same work in 30 hours?

8. A School has 8 periods a day each of 45 minutes duration.  How long would each
period become ,if the school has 6 periods a day ? ( assuming the number of school
hours to be the same )

5 pipes in a tank

6 pipes in a tank
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ø±e⁄q, 80 ×  6 = x ×  5 [x1 y1 = x2 y2]

        
80 6

5
x×

=

Ò̋<ë     x = 96 ì$TwüeTT\T

5 ≈£îfi≤s≠\T Ä {≤´+≈£îqT ì+|ü⁄≥≈£î |ü≥Tºø±\e≠ 96

ì$Twüe≠\T Ò̋<ë 1 >∑+≥ 36 ì$Twüe≠\T

nuÛ≤´düeTT ` 10.3

1. dæ]e<ä›, øÏ̋ À 8 s¡÷bÕj·T\ #=|üq 5 øÏ̋ À\ ã+>±fī <äT+|ü\T ø=qT≥≈£î dü]|ü&É &ÉãT“\T ø£\e⁄.  ã+>±fi≤

<äT+|ü\ yÓ\ øÏ̋ À 10 s¡÷bÕj·T\≈£î ô|]–q ÄyÓT e<ä› e⁄qï kıe≠à‘√ mìïøÏ̋ À\T ø=q>∑\<äT ?

2. ˇø£ •_s¡+˝À  500 eT+~ e´≈£îÔ\≈£î 70 s√E\≈£î dü]|ü&ÉT ÄVü‰s¡ <ÛëHê´\ ì\« ø£\<äT.  Ä •_s¡+˝À

n<äq+>±  200 eT+~ #̊]q Ä ÄVü‰s¡<ÛëHê´\ ì\« mìï s√E\ es¡≈£î dü]b˛‘·T+~?

3.  36 >∑Ts¡T ≈£L©\T ̌ ø£ |üìì  12 s√E\˝À #̊j·T>∑\s¡T.  ns≠q n<̊ |üìì  9 >∑Ts¡T ≈£L©\T mìï s√E\˝À

#̊j·T>∑\s¡T?

4. π̌ø ôd’E>∑\ 5 ô|’|ü⁄\qT ñ|üjÓ÷–+∫ ˇø£ ˙{Ï {≤´+≈£îqT |üP]Ô ì+|ü&ÜìøÏ 80 ì$TcÕ\ düeTj·T+

|ü&ÉT‘·T+~. n<̊ ôd’E>∑\$ 8 ô|’|ü⁄\qT ñ|üjÓ÷–+∫ Ä ˙{Ï {≤+≈£îqT |üP]Ô>± ì+|ü&ÜìøÏ m+‘· düeTj·T+

|ü&ÉT‘·T+~.

5. ˇø£ z&É >∑+≥≈£î 16 Hê{Ïø£̋ Ÿ yÓTÆfīfl ẙ>∑e≠‘√ ø=+‘· <ä÷s¡e≠qT 10 >∑+≥\˝À #̊s¡>∑\<äT.  n<̊ <ä÷s¡e≠

8 >∑+≥\˝À #̊s¡e …̋qqï  Ä z&É m+‘· n~Ûø£ ẙ>∑e≠‘√ Á|üj·÷De≠ #̊j·÷*? (1 Hê{Ïø£̋ Ÿ yÓTÆ̋ Ÿ R  1852

MT≥s¡T¢).

6. ˇø£ {≤´+≈£îqT 5 ≈£îfi≤s≠\T 
11
2  >∑+≥\ ø±\e≠˝À ì+|ü⁄qT.  n<̊ {≤´+≈£îqT ns¡ú>∑+≥˝À ì+|üe …̋qqï

n≥Te+{Ï ≈£îfi≤s≠\T mìï ø±e …̋qT?

7. 15 eT+~ ≈£L©\T ˇø£ >√&ÉqT  48 >∑+≥\˝À ø£≥º>∑\s¡T.  n<̊ >√&ÉqT  30 >∑+≥\˝ÀH̊ ø£≥ºe …̋qqï

m+‘·eT+~ ≈£L©\T ø±e …̋qT?

8. ˇø£ bÕsƒ¡XÊ\˝À  45 ì$Twüe≠\˝À ø±\ e´e~Û‘√ 8 |”]j·T&ÉT¢ ø£\e⁄.  ˇø£ s√E˝À 6 |”]j·T&ÉT¢ e÷Á‘·ẙT

e⁄+&Ée …̋qqï ̌ ø£ |”]j·T&é≈£î ø±\ e´e~Û m+‘· ñ+&Ée …̋qT? (bÕsƒ¡XÊ\ |üìẙfī\˝À e÷s¡TŒ Ò̋<äì uÛ≤$+#·Te≠)

5 ≈£îfi≤sTT ì+|ü⁄‘·Tqï ‘=f…º

6 ≈£îfi≤sTT ì+|ü⁄‘·Tqï ‘=f…º
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9. If  z varies directly as x and inversely as y. Find the percentage increase in z due to an
increase of 12% in x  and a decrease of  20% in y.

10. If  x + 1 men will do the work in x + 1 days, find the  number of days that (x + 2) men
can finish the same work.

11. Given a rectangle with a fixed perimeter of 24 meters, if we increase the length by 1m
the width and area will vary accordingly. Use the following  table of values to look at
how the width and area vary as the length varies.

What do you observe? Write your observations in your note books

Length(in cm) 1 2 3 4 5 6 7 8 9

Width(in cm) 11 10 ……. …….. …….. …….. ……. …… …..

Area (in cm2) 11 20 ……. …….. ……. …….. ……. …… ……

10.3  Compound Proportion

Some times change in one quantity depends upon the change in two or more  quantities in
some proportion. Then we equate the ratio of the first quantity to the compound ratio of the
other two quantities.

(i) One quantity may be in direct proportion with the other two quantities.

(ii) One quantity may be in inverse proportion with the other two quantities

(iii) One quantity may be in direct proportion with the one of the two quantities and in
inverse proportion with the remaining quantity.

Example 10: Consider the mess charges for 35 students for 24 days is ̀  6300. How much
will be the mess charges for 25 students for 18days.

Solution: Here, we have three quantities i.e mess charges, number of students and number
of days.

Mess charges in ̀ Number of students Number of days

6300 35 24

? (x) 25 18

6300 : x 35:25 = 7:5 24:18 = 4:3

Mess charges is directly proportional to number of students.

Mess charges ∝  number of students.

6300 : x = 7:5
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9. z nH̊ sê•  x  nH̊ sê•øÏ nqT˝Àe÷qTbÕ‘·+˝ÀqT,  y nH̊ sê•øÏ $qT˝Àe÷qTbÕ‘·+˝ÀqT e⁄+≥T+~.

x sê•˝À 12% ô|s¡T>∑T<ä\, y sê•˝À 20% ‘·s¡T>∑T<ä\ z sê•˝À e#̊Ã ô|s¡T>∑T<ä\ XÊ‘·eTTqT ø£qT>=qTeTT.

10. (x + 1) eT+~ |üìyês¡T ˇø£ |üìì (x + 1) s√E\˝À #̊j·T>∑\s¡T. nsTTq n<̊ |üìì  (x + 2) eT+~

|üìyês¡T mìï s√E\˝À #̊j·T>∑\s¡T?

11. ˇø£ Bs¡È#·‘·Ts¡Ádüe≠ #·T≥Tºø=\‘· 24 MT.  <ëì #·T≥Tºø=\‘·qT e÷s¡TŒ #̊j·T≈£î+&Ü bı&Ée⁄qT  1MT ô|+∫q|ü⁄&ÉT,

<ëì yÓ&É\TŒ eT]j·≠ yÓ’XÊ\´e≠\˝À e÷s¡TŒ e#·TÃqT.  ÁøÏ+~ |ü{Ïºø£qT ì+|æ Ä $\Te\ Ä<Ûës¡+>±, yÓ&É\TŒ,

yÓ’XÊ\´e≠\˝À $\Te\T bı&Ée⁄ $\Te e÷s¡TŒ MT<ä @ $<Ûä+>± Ä<Ûës¡|ü&É‘êjÓ÷ >∑eTì+#·Te≠.

MTs¡T @$T >∑eTì+#ês¡T?  MT |ü]o\qqT H√{Ÿ |ü⁄düÔø£e≠˝À Áyêj·T+&ç.

bı&Ée⁄ (ôd+.MT.\˝À) 1 2 3 4 5 6 7 8 9

yÓ&É\TŒ (ôd+.MT.\˝À) 11 10 … ... … … … … …

yÓ’XÊ\´+ (#·.ôd+.MT.\˝À) 11 20 … … … … … … …

10.3  $TÁX̄e÷qTbÕ‘·eTT

ø=ìï dü+<äsê“¤\˝À ̌ ø£ sê•˝Àì e÷s¡TŒ, ̌ ø£{Ï ø£+fÒ m≈£îÿe sêX̄ó\˝À nqTbÕ‘·+˝À e⁄+&̊≥≥T¢ e÷s¡TŒqT ø£*–+#·e#·TÃqT.

n≥Te+{Ï dü+<äsê“¤\˝À eTq+ yÓ≠<ä{Ï sê• ìwüŒ‹Ôì, $T–*q ¬s+&ÉT sêX̄ó\˝À ãVüQfī ìwüŒ‹ÔøÏ düe÷q+ #̊kÕÔe≠.

(i) ˇø£sê•, $T–*q sêX̄ó\‘√ nqT˝Àe÷qTbÕ‘·+˝À e⁄+&Ée#·TÃqT.

(ii) ˇø£sê•, $T–*q ¬s+&ÉT sêX̄ó\‘√ $˝Àe÷qTbÕ‘·+˝À e⁄+&Ée#·TÃqT.

(iii) ˇø£sê• $T–*q ¬s+&ÉT sêX̄ó\˝À ̌ ø£<ëì‘√ nqT˝Àe÷qTbÕ‘·+˝ÀqT ¬s+&Ée <ëì‘√ $˝Àe÷qTbÕ‘·+˝ÀqT

e⁄+&Ée#·TÃqT.

ñ<ëVü≤s¡D 10: 35 eT+~ $<ë´s¡Tú\≈£î  24 s√E\≈£î uÛÀ»Hê\≈£î nj̊T´ Ks¡TÃ  ` 6300 ns≠q 25 eT+~

$<ë´s¡Tú\≈£î 18 s√E\≈£î uÛÀ»Hê\≈£î m+‘·Ks¡TÃ ne⁄‘·T+~?

kÕ<Ûäq: Çø£ÿ&É eTq≈£î e∂&ÉT sêX̄ó\T nq>± uÛÀ»q Ks¡TÃ\T, $<ë´s¡Tú\ dü+K´, s√E\ dü+K´ e⁄Hêïs≠.

uÛÀ»q Ks¡TÃ (`\˝À) $<ë´s¡Tú\ dü+K´ s√E\ dü+K´

6300 35 24

? (x) 25 18

6300 : x 35:25 = 7:5 24:18 = 4:3

uÛÀ»q Ks¡TÃ\T $<ë´s¡Tú\ dü+K´≈£î nqT˝Àe÷qTbÕ‘·+˝À ñ+{≤sTT.

n+fÒ, uÛÀ»q Ks¡TÃ ∝  $<ë´s¡Tú\ dü+K´

6300 : x = 7:5
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Again mess charges are directly proportional to number of days.

Mess charges ∝  number of days.

6300 : x = 4 : 3

Since, mess charges depends upon both the values i.e number of students and
number of days so we will take a compound ratio of these two variables.

Mess charges ∝  compound ratio of ratio of number of students and  ratio of
number of days.

6300 : x = compound ratio of 7 : 5 and 4 : 3

6300 : x = 7 ×  4 : 5 ×  3

6300 : x = 28: 15

Product of means = product of extremes.

28 ×  x = 15 ×  6300

         x  =  
15 6300

28
×

         x  =  ` 3375.

Hence, the required mess charges is  ̀  3375.

Example 11: 24 workers working 6 hours a day can finish a piece of work in 14 days. If each
worker works 7 hours a day, find the number of workers to finish the same piece
of work in 8 days.

Solution: Here we have three quantities i.e number of workers, number of hours per day
and number of days.

No. of workers No. of hours per day No. of days

24 6 14

? (x) 7 8

24 : x 6 : 7 14 : 8 = 7 : 4

Number of workers inversly proportional to number of hours per day.

Number of workers  ∝
1

number of hours per day
24 : x = inverse ratio of 6 : 7 i.e.  7 : 6

SCERT, T
ELA

NGANA



129nqT˝ÀeT eT]j·TT $˝ÀeT nqTbÕ‘·eTT\T$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

n<̊$<Ûä+>± uÛÀ»q Ks¡TÃ\T s√E\ dü+K´≈£î nqT˝Àe÷qTbÕ‘·+˝À ñ+{≤sTT.

n+fÒ, uÛÀ»q Ks¡TÃ ∝  s√E\ dü+K´

6300 : x = 4 : 3

Çø£ÿ&É uÛÀ»q Ks¡TÃ\T ¬s+&ÉT sêX̄ó\ MT<ä nq>± $<ë´s¡Tú\ dü+K´ eT]j·≠ s√E\ dü+K´ MT<ä

Ä<Ûës¡|ü&É‘ês≠.  ø±e⁄q eTq+ Ä ¬s+&ÉT sêX̄ó\ ãVüQfīìwüŒ‹Ô rdüTø√yê*.

uÛÀ»q Ks¡TÃ\T ∝  $<ë´s¡Tú\ dü+K´ eT]j·≠ s√E\ dü+K´ jÓ≠ø£ÿ ãVüQfīìwüŒ‹Ô

6300 : x =  7 : 5 eT]j·TT 4 : 3 \ ãVüQfī ìwüŒ‹Ô

6300 : x = 7 ×  4 : 5 ×  3

6300 : x = 28: 15

eT<Ûä́ eTT\ \ãΔeTT R n+‘·́ eTT\ \ãΔeTT

28 ×  x = 15 ×  6300

         x  =  
15 6300

28
×

         x  =  ` 3375.

ø±e⁄q uÛÀ»q Ks¡TÃ\≈£î nj̊T´ kıeTTà  ` 3375.

ñ<ëVü≤s¡D 11: 24 eT+~ |üìyês¡T ̌ ø£ |üìì s√E≈£î 6 >∑+≥\ e+‘·Tq |üì#̊dü÷Ô 14 s√E\˝À |üP]Ô #̊j·T>∑\s¡T.

ns≠q s√E≈£î  7 >∑+≥\ e+‘·Tq |üì#̊dü÷Ô Ä |üìì 8 s√E\˝À |üP]Ô #̊j·Te …̋qqï ø±e\dæq

|üìyê] dü+K´qT ø£qT>=qTe≠.

kÕ<Ûäq: Çø£ÿ&É eTq≈£î e∂&ÉTsêX̄ó\T nq>± |üìyê] dü+K´, s√E≈£î |üì#̊ùd |üì>∑+≥\T, s√E\ dü+K´

e⁄Hêïs≠.

|üìyê] dü+K´ s√E≈£î |üì>∑+≥\T s√E\ dü+K´

24 6 14

? (x) 7 8

24 : x 6 : 7 14 : 8 = 7 : 4

|üìyê] dü+K´, s√E˝À #̊ùd |üì>∑+≥\ dü+K´≈£î $˝Àe÷qTbÕ‘·+˝À e⁄+&ÉTqT.

n+fÒ, |üìyê] dü+K´ ∝

24 : x = 6 : 7 $˝ÀeT ìwüŒ‹Ô nq>±  7 : 6

1

ˇø£ s√E˝À #̊ùd |üì >∑+≥\T
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⇒  24 : x is directly proportional to 7 : 6.

Again ,number of days is inversely proportional to number of workers.

Number of workers ∝  1
number of days

24: x = inverse ratio of 7 : 4  i.e. 4 : 7

As, number of workers depends upon two variables i.e number of days and
number of hours per day. Therefore,

Number of workers  ∝ compound ratio of  inverse ratio of number of hours per
day and inverse  ratio of number of days.

24 : x  = compound ratio of 7 : 6 and 4 : 7

24 : x = 7 ×  4 : 6 ×  7

24 : x = 4 : 6

24 : x = 2 : 3

Product of means = product of extremes .
2 ×  x = 24 ×  3
x  =  36
Hence the required number of workers = 36.

Example 12: 12 painters can paint a wall of 180 m long in 3 days. How many painters are
required to paint 200 m long wall in 5 days?

Solution: Here number of painters are in direct proportion to length of the wall and inversely
proportional to the number of days.

No. of painter Length of the wall (m) No. of days

12 180 3

x 200 5

12 : x 180 : 200 = 9 : 10 3 : 5

Number of painters α  length of the wall

12  :  x =   9  :  10 ---- (1) and

Number of painters α  
1

number of days

Alternate method

24 7 4
6 7

= ×
x

24 2
3

=
x

2 24 3× = ×x

x = 
72
2  = 36
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⇒  24 : x nqTq~  7 : 6≈£î nqT˝Àe÷qTbÕ‘·+˝À e⁄+&ÉTqT.

n<̊$<Ûä+>± |üìyê] dü+K´, s√E\ dü+K´≈£î $˝Àe÷qTbÕ‘·+˝À e⁄+&ÉTqT.

n+fÒ, |üìyê] dü+K´ ∝  
1

s√E˝ d+ü K´

24: x = 7 : 4  $˝ÀeT ìwüŒ‹Ô nq>± 4 : 7

|üìyê] dü+K´ ¬s+&ÉT sêX̄ó\ MT<ä nq>± s√E\ dü+K´ eT]j·≠ ˇø£ s√E˝À #̊ùd |üì>∑+≥\

dü+K´ô|’ Ä<Ûës¡|ü&ÉTqT ø±e⁄q

|üìyê] dü+K´  ∝  s√E\ dü+K´ $˝ÀeT ìwüŒ‹Ô eT]j·≠ s√E˝À #̊ùd |üì>∑+≥\ dü+K´

$˝ÀeT ìwüŒ‘·TÔ\ ãVüQfī ìwüŒ‹Ô

24 : x  = 7 : 6 eT]j·TT 4 : 7 \ ãVüQfī ìwüŒ‹Ô

24 : x = 7 ×  4 : 6 ×  7

24 : x = 4 : 6

24 : x = 2 : 3

n+‘·́ eTT\ \ãΔeTT R eT<Ûä́ eTT\ \ãΔeTT

2 ×  x = 24 ×  3

x  =  36

ø±e\dæq |üìyê] dü+K´ = 36.
ñ<ëVü≤s¡D 12: 12 eT+~ ô|s≠+≥s¡T¢ 180 MT≥s¡¢ bı&Ée⁄ >∑\ >√&É≈£î 3 s√E\˝À s¡+>∑T ẙj·T>∑\s¡T.  ns≠q

200 MT≥s¡T¢ bı&Ée⁄ >∑\ >√&É≈£î 5 s√E\˝À s¡+>∑T ẙj·Te …̋qqï m+‘·eT+~ ô|s≠+≥s¡T¢

ø±e …̋qT?

kÕ<Ûäq : Bì˝À ô|s≠+≥s¡¢ dü+K´, >√&É bı&Ée⁄≈£î nqT˝Àe÷qTbÕ‘·+˝ÀqT, s√E\ dü+K´≈£î $˝Àe÷qT

bÕ‘·+˝À e⁄+&ÉTqT.

ô|sTT+≥s¡¢ dü+K´ >√&É bı&Ée⁄ (MT≥s¡¢̋ À) s√E\ dü+K´

12 180 3

x 200 5

12 : x 180 : 200 = 9 : 10 3 : 5

ô|sTT+≥s¡¢ dü+K´∝  >√&É bı&Ée⁄ ø±e⁄q,

 12  :  x=   9  :  10 ---- (1)    eT]j·TT

ô|sTT+≥s¡¢ dü+K´ ∝  
1

s√E˝ d+ü K´

ẙs=ø£ |ü<äΔ‹

24 7 4
6 7

= ×
x

24 2
3

=
x

2 24 3× = ×x

x = 
72
2  = 36

SCERT, T
ELA

NGANA



132 Direct and Inverse Proportions Government's Gift for Students' Progress

12 : x = inverse ratio of 3 : 5

12 : x = 5 : 3  ---- (2)

from (1) and (2)

12 : x =  compound ratio of 9 : 10 and 5 : 3

12 : x =  (9 : 10) ×  (5 : 3)

12 : x =  9 ×  5 : 10 ×  3

12 : x =  45 : 30 = 3 : 2

12 : x = 3 : 2 (product of extremes = product of means)

3 ×  x = 12 ×  2

x = 
24
3  = 8

Number of painters required = 8

Exercise - 10.4

1. Rice costing ` 480  is needed for 8 members for 20 days. What is the cost of rice

required for 12 members for 15 days ?

2. 10 men can lay a road of 75 km. long in 5 days.  In how many days can  15 men lay a

road of 45 km. long ?

3. 24 men working at 8 hours per day can do a piece of work in 15 days.  In how many

days can 20 men working at 9 hours per day can complete the same work ?

4. 175 men can dig a canal 3150 m long in 36 days. How many men are required to dig

a canal 3900 m.  long in 24 days?

5. 14 typists typing 6 hours a day can take 12 days to complete  the manuscript of a book.

How many days will 4 typists, working 7 hours a day, can take to do the same job?

Alternate method

12 9 5
10 3

= ×
x

12 3
2

=
x

12 2 3× = × x

4

12x = 2
3
× 8=
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12 : x = 3 : 5  jÓTTø£ÿ $˝ÀeT ìwüŒ‹Ô

12 : x = 5 : 3  ---- (2)

(1), (2) \ qT+&ç

12 : x =  9 : 10 eT]j·TT 5 : 3\ ãVüQfī ìwüŒ‹Ô

12 : x =  (9 : 10) ×  (5 : 3)

12 : x =  9 ×  5 : 10 ×  3

12 : x =  45 : 30 = 3 : 2

12 : x = 3 : 2 (n+‘·́ eTT\ \ãΔeTT R eT<Ûä́ eTT\ \ãΔeTT)

3 ×  x = 12 ×  2

x = 
24
3  = 8

ø±e\dæq ô|sTT+≥s¡¢ dü+K´ = 8

nuÛ≤´düeTT ` 10.4

1. 8  eT+~øÏ 20 s√E\≈£î ø±e\dæq _j·T´e≠ yÓ\ `  480.  ns≠q 12 eT+~øÏ 15 s√E\≈£î ø±e\dæq

_j·T´e≠ yÓ\ m+‘·?

2. 10 eT+~ |üìyês¡T 75 øÏ.MT.  bı&Ée⁄ >∑\ s√&ÉT¶qT 5 s√E\˝À ẙj·T>∑\s¡T.  n<̊ |üì‘·qe≠ >∑\ 15 eT+~

|üìyês¡T  45 øÏ.MT. bı&Ée⁄ >∑\ s√&ÉT¶qT mìï s√E\˝À ẙj·T>∑\s¡T?

3. s√E≈£î  8 >∑+≥\ e+‘·Tq |üì#̊dü÷Ô 24 eT+~ ˇø£ |üìì 15 s√E\˝À #̊j·T>∑\s¡T.  s√E≈£î 9 >∑+≥\

e+‘·Tq |üì#̊dü÷Ô 20 eT+~ n<̊|üìì mìï s√E\˝À #̊kÕÔs¡T ?

4. 175 eT+~ |üìyês¡T  36 s√E\˝À 3150 MT≥s¡¢ bı&Ée⁄ >∑\ ø±\TeqT Á‘·e«>∑\s¡T ns≠q  3900 MT≥s¡¢

bı&Ée⁄ >∑\ ø±\TeqT 24 s√E\˝À Á‘·e⁄«≥≈£î m+‘·eT+~ |üìyês¡T ø±e …̋qT?

5. 14 eT+~ f…Æ|ædtº\T s√E≈£î  6 >∑+≥\ e+‘·Tq |üì#̊j·≠#·÷ 12 s√E\˝À ̌ ø£ |ü⁄düÔø£e≠qT f…Æ|t #̊j·T>∑\s¡T

ns≠q n<̊ |ü⁄düÔø£e≠qT  4 >∑Ts¡T f…Æ|ædtº\T s√E≈£î  7 >∑+≥\ e+‘·Tq |üì#̊j·≠#·÷ mìï s√E\˝À f…Æ|t

#̊j·T>∑\s¡T?

ẙs=ø£ |ü<äΔ‹

12 9 5
10 3

= ×
x

12 3
2

=
x

12 2 3× = × x

4

12x = 2
3
× 8=
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What we have discussed

Diffy with fractions
The process in this activity is called Diffy.  The name comes from the process of taking

successive differences of numbers and the activity provides practicing skills in subtraction.
Directions:
Step1 : Make an array of circles as shown and

choose four fractions in the top four circles
Step2 : In the first three circles of the second row

write the difference of the fractions above
and to the right and left of the circle in the
question, always being careful to subtract
the smaller of these two fractions from the
larger.  In the fourth circle of second row
place the difference of fractions in the first
and fourth circles in the preceding row, again
always subtracting the smaller fraction from
the larger.

Step3 : Repeat step 2 to fill the successive rows of the circles.  You may stop if you obtain a
row of zeros.

Step4 : Repeat steps 1, 2 and 3 several times and each time start with different fractions.

Try Fraction Diffy with the fractions in first row 3 52 4, , ,7 5 2 6

• If  x and y are in direct proportion, the two quantities vary in the same ratio i.e.  if  
x
y

=k

or x =  ky.  We can write 
21

1 2

xx
y y

=  or  x1: y1= x2: y2      [y1, y2 are values of y

corresponding to the values x1, x2 of x respectively]
• Two quantities x and y are said to vary in inverse proportion, if there exists a relation

of the type xy = k between them, k being a constant. If y1, y2 are the values of y
corresponding to the values x1 and  x2 of x respectively,  then x1y1 = x2y2 (= k), or

21

2 1

yx
x y

= .

• If one quantity increases (decreases) as the other quanitity decreases (increases) in
same proportion, then we say it varies in the inverse ratio of the other quantity. The
ratio of the first quantity (x1 : x2)  is equal to the inverse ratio of the second quantity (y1
: y2).  As  both the ratios are the same, we can express this inverse
variation as proportion and it is called inverse proportion.

• Sometimes change in one quantity depends upon the change in two or
more other quantities in same proportion. Then we equate the ratio of
the first quantity to the compound ratio of the other two quantities.

3
4

2
3 3

4
1
4−

1
2

1
4

1
12

1
6

1
4

1
2
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es¡Tdü dü+K´\ e´eø£\eTT Diffy
á |ü<äΔ‹˝À e´eø£\qe≠ #̊j·≠ $<Ûëqe≠qT Diffy n+{≤s¡T.  es¡Tdü dü+K´\ qT+&ç rdæẙj·≠≥ »s¡T>∑TqT.

ø±e⁄q BìøÏ Diffy nìù|s¡T e∫Ãq~. á $<Ûëqe≠ dü+K´\(_Ûqïe≠\) rdæẙj·≠≥ j·T+<äT H̊s¡TŒ ø£\T>∑TqT.

3
4

2
3 3

4
1
4−

1
2

1
4

1
12

1
6

1
4

1
2

eTq+ @$T #·]Ã+#ê+

• x eT]j·TT y nH̊ ¬s+&ÉT sêX̄ó\T nqT˝Àe÷qTbÕ‘·+˝À qTqï Ä ¬s+&ÉT sêX̄ó\T ̌ πø ìwüŒ‹Ô̋ À e÷s¡TŒ#Ó+<äTqT.

nq>±  
x
y

 = k  ̋ Ò<ë x =  ky.  <ëìì eTq+  
21

1 2

xx
y y

=    ̋ Ò<ë x1 : y2 = x2 : y1 >± Áyêj·Te#·TÃ. [Çø£ÿ&É

x1, x2  $\Te\≈£î nqT>∑TD+>± e∫Ãq $\Te\T es¡Tdü>±  y1, y2].

• ¬s+&ÉT sêX̄ó\T x  eT]j·TT y  \T $˝Àe÷qTbÕ‘·+˝À e⁄+fÒ yê{Ï eT<Ûä́   xy = k (k dæúsê+ø£eTT) e+{Ï

dü+ã+<ÛäeTT @s¡Œ&ÉT‘·T+~. x1, x2 $\Te\≈£î nqT>∑TD+>± e∫Ãq $\Te\T es¡Tdü>± y1, y2 nsTTq x1y1 =

x2y2 (= k), Ò̋<ë  
21

2 1

yx
x y

= .

• ˇø£ sê• ô|s¡T>∑T<ä\ (‘·>∑TZ<ä\) ¬s+&Éesê• ‘·>∑TZ<ä\ (ô|s¡T>∑T<ä\) π̌ø nqTbÕ‘·+˝À e⁄+fÒ Ä ¬s+&ÉT sêX̄ó\T

$˝Àe÷qTbÕ‘·+˝À e⁄+{≤s≠.  n|ü⁄&ÉT yÓ≠<ä{Ï sê• ìwüŒ‹Ô  (x1 : x2)  ¬s+&Ée sê• ìwüŒ‹Ô  (y1 : y2) jÓ≠ø£ÿ

$˝ÀeT ìwüŒ‹ÔøÏ düe÷q+>± e⁄+≥T+~.  Çø£ÿ&É ¬s+&ÉT ìwüŒ‘·TÔ\T düe÷q+ ø±e⁄q á

$˝ÀeT e÷s¡TŒH̊ eTq+ $˝Àe÷qTbÕ‘·+ n+{≤e≠.

• ø=ìïkÕs¡T¢ ˇø£sê•˝Àì e÷s¡TŒ, ¬s+&ÉT Ò̋<ë n+‘·ø£Hêï m≈£îÿe sêX̄ó\˝À e÷s¡TŒ≈£î

ø±s¡DeTe⁄‘·T+~. Ä e÷s¡TŒ\T nqTbÕ‘·+˝À e⁄+fÒ <ëìH̊ eTq+ $TÁX̄e÷qTbÕ‘·+ n+{≤+.

n|ü&ÉT yÓ≠<ä{Ï sê• ìwüŒ‹Ôì $T–*q ¬s+&ÉT sêX̄ó\ ãVüQfīìwüŒ‹ÔøÏ düe÷q+ #̊kÕÔe≠.

dü÷#·q\T:
k˛bÕqe≠1: Hê\T>∑T eè‘·Ôe≠\qT ˇø£ es¡Tdü>± |ü≥e≠˝À

#·÷|æq≥T¢ Áyêdæô|’ es¡Tdüj·T+<äT @yÓ’Hê Hê\T>∑T

_Ûqïe≠\T rdüTø=qTe≠.

k˛bÕqe≠ 2: ô|’ es¡Tdü̋ Àì yÓ≠<ä{Ï e∂&ÉT eè‘·Ôe≠\‘√ >∑\

_Ûqïe≠\qT ô|<ä› dü+K´ qT+&ç ∫qï dü+K´qT

rdæy˚j·≠#·÷ yê{ÏøÏ ÁøÏ+<ä es¡Tdü‘√ ø£\

eè‘·Ôe≠\‘√ »yêãT Áyêj·T+&ç.  yÓ≠<ä{Ï

es¡Tdü̋ Àì nìï+{Ï ø£+fÒ $TøÏÿ* ô|<ä› dü+K´

qT+&ç $TøÏÿ* ∫qï dü+K´ rdæẙdæ |òü*‘·e≠qT ¬s+&Ée es¡Tdü̋ Òì Hê\T>∑e eè‘·Ôe≠˝À |ü≥e≠˝À

#·÷|æq≥T¢ Áyêj·T+&ç.

k˛bÕqe≠ 3: $T–*q eè‘·Ôe≠\T ì+|ü⁄≥≈£î k˛bÕqe≠ 2 q+<äT #Ó|üŒã&ç q≥T¢ |üP]+#·+&ç. ∫e]>± ̌ ø£ es¡Tdü̋ Àì

nìï dü+K´\T ª0μ e#̊TÃ es¡≈£î #̊j·T+&ç.

k˛bÕqe≠4 : ẙπs«s¡T _Ûqïe≠\T rdüTø=ì eTs¡̋ ≤ ô|’ $<Ûä+>± Áyêj·≠#·÷ eè‘·Ôe≠\qT |üP]+#·+&ç.

ñ<ë: 3 52 4, , ,7 5 2 6  _ÛqïeTT\‘√ Á|üj·T‹ï+#·+&ç.
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11.0  Introduction

Observe the following expressions.

(i) 3 + 8 – 9 (ii) 
1
3 xy   (iii) 0    (iv)  3x + 5  (v)  4xy + 7  (vi) 15 + 0 – 19  (vii) 

3 ( 0)x y
y

≠

(i), (iii) and (vi) are numerical expressions where as (ii), (iv) and (v), (vii) are algebraic expressions.

Do you identify the difference between them?
You can form many more expressions. As you know expressions are formed with variables
and constants. In the expression 3x + 5, x is varaible and 3, 5 are constants.  3x is an
algebraic term and 5 is a numerical term. The expression 4xy + 7 is formed with variables
x and y and constants 4 and  7.

Now 
1
3 xy  has one term and 2xy + pq–3 has 3 terms in it.

So you know that terms are formed as a product of constants and one or more variables.
Terms are added or subtracted to form an expression.
We know that the value of the expression 3x + 5 could be any number. If  x = 2  the value of
the expression would be 3 (2) + 5 = 6 + 5 = 11. For different values of  x, the expression 3x
+ 5 holds different values.

Do This

1. Find the number of terms in following algebraic expressions
5xy2, 5xy3–9x, 3xy + 4y–8,   9x2 + 2x + pq + q.

2. Take different values for x and find values of 3 x + 5.

Let us consider some more algebraic expressions 5xy2,
5xy3 – 9x,  3xy + 4y – 8 etc. It is clear that 5xy2 is
monomial, 5xy3 – 9x is binomial and   3xy + 4y – 8 is
trinomial.
As you know that the degree of a monomial 5x2y  is ‘3’.
Moreover the degree of the binomial 5xy3 – 9x is ‘4’.

Similarly, the degree of the trinomial 3xy + 4y – 8 is ‘2’.

Algebraic Expressions11
CHAPTER

The sum of all exponents of the
variables in a monomial is the degree
of the monomial

The highest degree among the degrees
of the different terms of an algebraic
expression is called the degree of that
algebraic expression.
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11.0  |ü]#·j·T+

ÁøÏ+~ düe÷kÕ\qT |ü]o*+#·+&ç.

(i) 3 + 8 – 9 (ii) 
1
3 xy   (iii) 0    (iv)  3x + 5    (v)  4xy + 7  (vi) 15 + 0 – 19  (vii) 

3 ( 0)x y
y

≠

(i), (iii) eT]j·TT  (vi) \T dü+U≤´ düe÷kÕ\T,  (ii), (iv), (v) eT]j·TT (vii) \T ;Jj·Tdüe÷kÕ\T. M{Ï eT<Ûä́

‘̊&Ü*ï >∑T]Ô+#êsê?

MTs¡T eT]ìï düe÷kÕ\qT @s¡Œs¡#·&ÜìøÏ Á|üj·T‹ï+#·+&ç. $$<Ûä #·s¡sêX̄ó\T, dæús¡sêX̄ó\‘√ düe÷kÕ\T @s¡Œ&É‘êj·Tì

MT≈£î ‘Ó\TdüT ø£<ë!   3x + 5 düe÷dü+˝À #·\sê•  x ;  3, 5 \T dæús¡sêX̄ó\T. 3x nqTq~ ;Jj·T |ü<ä+, 5 dü+U≤´

|ü<ä+.   x, y  #·s¡sêX̄ó\T 4 eT]j·TT  7 dæús¡sêX̄ó\T ñ+&̊≥≥T¢ ¬s+&ÉT |ü<ë\‘√ 4xy + 7 düe÷kÕìï @s¡Œs¡#·>∑\+.

1
3 xy ˝À |ü<ë\ dü+K´ 1, eT]j·TT 2xy + pq–3 |ü<ë\ dü+K´ 3.

ˇø£{Ï Ò̋<ë n+‘·ø£Hêï m≈£îÿe #·s¡sêX̄ó\T eT]j·≠ dæús¡sêX̄ó\ \ãΔ+‘√ |ü<ë\T @s¡Œ&ÉTqT.  ø=ìï |ü<ë\ dü+ø£\q+

Ò̋<ë e´eø£\q+‘√ düe÷kÕ\T @s¡Œ&ÉT‘ês≠.

3x + 5 düe÷düeTT $\Te @<Ó’Hê ˇø£ dü+K´ ñ+&É>∑\<äì eTq≈£î ‘Ó\TdüTqT. x = 2 ◊‘˚, düe÷düeTT

3 (2) + 5 = 6 + 5 = 11, $$<Ûä  x jÓTTø£ÿ ẙπs«s¡T $\Te\≈£î 3x + 5 düe÷kÕìøÏ ẙπs«s¡T $\Te\T ñ+{≤sTT.

$\Te\T sêã≥º+&ç.

Ç$ #̊j·T+&çç çç ç

1. ÁøÏ+~ ;Jj·T düe÷kÕ\˝Àì |ü<ë\ dü+K´qT ‘Ó\T|ü+&ç.

5xy2, 5xy3–9x, 3xy + 4y–8,   9x2 + 2x + pq + q.

2. x jÓTTø£ÿ ẙπs«s¡T $\Te\qT rdüTø=ì 3x + 5 jÓTTø£ÿ $\Te\qT ø£qT>=q+&ç.

#·s¡sêX¯ó\T, dæ úsêX¯ó\‘√ @s¡Œ&˚ eT]ìï düe÷kÕ\qT 5xy2,
5xy3 – 9x,  3xy + 4y – 8  yÓTT<ä\>∑T yê{Ïì |ü]o*+#·+&ç. eTq≈£î

5xy2 
@ø£|ü~,  5xy3 – 9x ~«|ü~ 3xy + 4y – 8 Á‹|ü~ nì ‘Ó\TdüT.

5x2y  @ø£|ü<ä düe÷düeTT jÓTTø£ÿ |ü]e÷D+ ‘3’ nì eTq≈£î ‘Ó\TdüT.

5xy3 – 9x düe÷düeTT jÓTTø£ÿ |ü]e÷DeTT ‘4’.
n˝≤π>, 3xy + 4y – 8 Á‹|ü~ jÓTTø£ÿ |ü]e÷D+ ‘2’.

11 ;Jj·T düe÷kÕ\T
n<Ûë´j·T+

ˇø£ ;Jj·T düe÷dü+˝Àì $$<Û ä |ü<ë\

|ü]e÷D≤˝À¢ >∑]wüº |ü]e÷D≤ìï Ä ;Jj·T

düe÷q |ü]e÷D+ n+{≤eTT.

ˇø£ @ø£|ü~˝Àì #·s¡sêX̄ó\ |òü÷‘ê+ø±\ yÓTT‘êÔìï

Ä @ø£|ü~ |ü]e÷D+ n+{≤s¡T.
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Expressions that contain exactly one, two and three terms are called monomials, binomials and
trinomials respectively. In general, any expression containing one or more terms with non-zero
coefficients is called a multinomial.

11.1   Like and unlike terms

Observe the following terms.

2x,  3x2,  4x,  –5x,  7x3

Among these 2x, 4x and –5x have same variable x with same exponent. These are called
like terms. Like terms may not have same numerical coefficients. Why 8p and 8p2 are  not
like terms?

Do This

1. Find the like terms in the following
ax2y, 2x, 5y2, –9x2, –6x, 7xy, 18y2.

2. Write 3 like terms for 5pq2

11.2    Addition and subtraction of algebraic expressions

Example 1: Add 5x2+ 3xy + 2y2 and 2y2– xy + 4x2

Solution: Write the expression one under another so that like terms align in columns.
Then add

5x2 + 3xy + 2y2

+ 4x2 – xy + 2y2

9x2 + 2xy + 4y2

  Think, Discuss and Write

1.  Sheela says the sum of  2pq and 4pq is 8p2q2. Is she right? Give your explanation.
2.  Rehman added 4x and 7y and got 11xy. Do you agree with  Rehman ?

Example 2: Subtract 2xy + 9x2 from 12xy + 4x2 – 3y2

Solution: Write the expressions being subtracted (subtrahend) below the expression
from which it is being subtracted (minuend) aligning like terms in columns.

     minuend 12xy + 4x2 – 3y2

     subtrahend   2xy + 9x2

                       (–)       (–)
10xy – 5x2 – 3y2

Change the signs of each term in the
expression being subtracted, then add.
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düe÷düe≠˝À ̌ πøˇø£ |ü<äe≠+fÒ @ø£|ü~ nì, ¬s+&ÉT |ü<ë\T+fÒ ~«|ü~ n˙ e∂&ÉT |ü<ë\T+fÒ Á‹|ü~ nì n+{≤s¡T.

kÕ<Ûës¡D+>± X̄SH̊´‘·s¡ >∑TDø±\‘√ ˇø£{Ï Ò̋<ë m≈£îÿe |ü<ë\T >∑\ düe÷kÕìï ãVüQfī|ü~ n+{≤s¡T.

11.1  düC≤‹ ` $C≤‹ |ü<ë\T

øÏ+~ |ü<ë\qT |ü]o*+#·+&ç.

2x,  3x2,  4x,  –5x,  7x3

M{Ï̋ À  2x, 4x   eT]j·≠  –5x , \˝À ̌ πø #·s¡sê• x eT]j·TT ̌ πø |òü÷‘·+ ø£*– ñHêïsTT. Ç˝≤+{Ï |ü<ë\qT düC≤‹

|ü<ë\T n+{≤s¡T. düC≤‹ |ü<ë\≈£î dü+U≤´ >∑TDø±\T π̌ø s¡ø£+>± ñ+&Éø£b˛e#·TÃ. 8p , 8p2
 \T m+<äT≈£î düC≤‹

|ü<ë\T ø±e⁄?

Ç$ #̊j·T+&ç
1. øÏ+~ yê{Ï̋ À düC≤‹ |ü<ë\qT >∑T]Ô+#·+&ç.

ax2y, 2x, 5y2, –9x2, –6x, 7xy, 18y2.

2. 5pq2
 ≈£î 3 düC≤‹ |ü<ë\qT ‘·j·÷s¡T#̊j·T+&ç.

11.2   ;Jj·T düe÷kÕ\ dü+ø£\q, e´eø£\Hê\T

ñ<ëVü≤s¡D 1: 5x2+ 3xy + 2y2 
eT]j·TT 2y2– xy + 4x2

 \qT ≈£L&É+&ç.

kÕ<Ûäq: düe÷kÕ\˝Àì düC≤‹ |ü<ë\T ̌ ø£<ëì ÁøÏ+<ä ̌ ø£{Ï>± ñ+&̊≥T¢ >∑Ts¡TÔ\T e÷s¡≈£î+&Ü neT]Ã ≈£L&Ü*.

5x2 + 3xy + 2y2

+ 4x2 – xy + 2y2

9x2 + 2xy + 4y2

Ä˝À∫+#·+&ç, #·]Ã+#·+&ç, sêj·T+&ç

1.  w”̋ ≤  2pq, 4pq \ yÓTT‘·Ô+ 8p2q2 nì #Ó|æŒ+~. ÄyÓT düe÷<Ûëq+ dü¬s’+<ë? MT $es¡D Çe«+&ç.

2.  ¬sVü≤e÷Hé  4x qT  7y ≈£î ø£*|æ‘̊ 11xy edüTÔ+<äHêï&ÉT MTs¡T ¬sVü≤e÷Hé‘√ @ø°uÛÑ$kÕÔsê?

ñ<ëVü≤s¡D 2: 12xy + 4x2– 3y2 qT+&ç 2xy + 9x2 
qT rdæẙj·T+&ç.

kÕ<Ûäq: düC≤‹ |ü<ë\T ˇø£<ëìô|’ eTs=ø£{Ï ñ+&̊≥T¢ ÁøÏ+<ä neT]Ã, ÁøÏ+<ä #·÷|æq $<Ûä+>± rdæẙj·T+&ç.

12xy + 4x2 – 3y2

  2xy + 9x2

                       (–)       (–)

10xy – 5x2 – 3y2
¬s+&Ée düe÷dü+˝Àì Á|ür|ü<ä+ >∑Ts¡TÔ e÷]Ã

dü÷ø°åàø£]+#·+&ç
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[Note: Subtraction of a number is the same as addition of its additive inverse. Thus
subtracting –3 is the same as adding +3. Similarly subtracting 9x2 is the same as adding –
9x2, subtracting –3xy is same as adding +3xy].

Do This

1. If A = 2y2 + 3x – x2, B = 3x2 – y2 and C = 5x2 – 3xy then find

(i) A+B   (ii) A–B  (iii) B+C  (iv) B–C  (v) A+B+C  (vi) A+B–C

11.3   Multiplication of Algebraic Expressions

Introduction: (i) Look at the following patterns of dots.

Pattern of dots Total number of dots

Row × Column

4 × 9

5 × 7

m × n

(m + 2) × (n + 3)

n

m

m n× 

To find the number of
dots we have to multiply
the number of rows by
the number of columns.

Here the number of rows
is increased by 2, i.e. m+2
and number of columns
increased by 3, i.e. n+3

n + 3

m
 +

 2
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[>∑eTìø£: ˇø£ dü+K´qT rdæy˚j·T&É+ n+fÒ, Ä dü+K´ jÓTTø£ÿ dü+ø£\q $˝Àe÷ìï ≈£L&É&Éy˚T Ä $<Ûä+>± –3 ì
rdæy˚j·T&É+ n+fÒ +3 qT ø£\|ü&Éy˚T, n<˚$<Ûä+>± 9x2 qT rdæy˚j·T&É+ n+fÒ  –9x2

     qT ø£\|ü&Éy˚T.  –3xy ì
rdæy˚j·T&ÉeT+fÒ +3xy     ì ø£\|ü&É+].

Ç$ #˚j·T+&ç

1. A = 2y2 + 3x – x2, B = 3x2 – y2 eT]j·TT C = 5x2 – 3xy nsTT‘˚

(i) A+B   (ii) A–B  (iii) B+C  (iv) B–C  (v) A+B+C  (vi) A+B–C \qT

ø£qT>=q+&ç.

11.3  ;Jj·T düe÷kÕ\T >∑TDø±s¡+
|ü]#·j·T+: (i) øÏ+<ä Çe«ã&çq #·Tø£ÿ\ neT]ø£qT #·÷&É+&ç.

#·Tø£ÿ\ neT]ø£ yÓTT‘·Ô+ #·Tø£ÿ\ dü+K´

n&ÉT¶¤es¡Tdü×ì\Te⁄es¡Tdü

4 × 9

5 × 7

m × n

(m + 2) × (n + 3)

n

m

yÓTT‘·Ô+ #·Tø£ÿ\ dü+K´qT ‘Ó\TdüT

ø=qT≥≈£î n&ÉT ¶es¡Tdü˝Àì

#·Tø £ ÿ\ d ü+K´qT ì\Te⁄

es¡Tdü˝Àì #·Tø£ÿ\ dü+K´‘√

>∑TDÏ+#·TeTT.

Ç+<äT˝À n&ÉT¶es¡Tdü̋ Àì dü+K´

≈£î2 es¡Tdü\T ø£\T|üã&çq$.

(nq>± m+2), ì\Te⁄ es¡Tdü

˝Àì dü+K´≈£î 3 es¡Tdü\T

ø£\|üã&çq$ (nq>± n+3)

n + 3

m
 +

 2
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(ii) Can you now think of similar situations in which two
algebraic expressions have to be multiplied?

We can think of area of a rectangle. The area of a
rectangle is l × b, where l is the length, and b is
breadth. If the length of the rectangle is increased
by 5 units, i.e., (l + 5) units and breadth is decreased
by 3 units , i.e., (b – 3) units, then the area of the
new rectangle will be (l + 5) × (b – 3) sq. units.

(iii) Can you think about volume of a cuboid in the form
of algebraic expression? (The volume of a
rectangular box is given by the product of its length,
breadth and height).

(iv) When we buy things, we have to carry out
multiplication. For example, if price of bananas per
dozen  is   ` p

and bananas needed for the school picnic are  z dozens,

                    then we have to pay  =  ` p × z

Suppose, the price per dozen was less by ` 2 and the bananas needed were less by 4
dozens.

The price  of  bananas per  dozen  =  ̀  (p – 2) and

Bananas needed  = (z – 4) dozens,

Therefore, we would have to pay =  ̀  (p – 2) × (z – 4)

Try These

Write an algebriac expression using speed and time to calculate the distance, simple
interest to be paid, using principal, time, and the rate of simple interest.

Can you think of two more such situations, where we can express  in algebraic
expressions?

In all the above examples, we have to carry out multiplication of two or more quantities. If
the quantities are given by algebraic expressions, we need to find their product. This means
that we should know how to obtain this product. Let us do this systematically. To begin with
we shall look at the multiplication of two monomials.

l

b

l+5

b-3

To find the area of a rectangle. We
have to multiply algebraic expression
like l×b and extended as  (l+5)×(b–3).
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(ii) MTs¡T @yÓ’Hê ¬s+&ÉT ;Jj·T düe÷kÕ\ \ãΔ+ Áyêj·T&ÜìøÏ Ç˝≤+{Ï

dü+<äsê“¤\qT Ä˝À∫+#·+&ç.

l  bı&Ée⁄, b yÓ&É\TŒ>± >∑\ Bs¡È#·‘·Ts¡Ádü+ jÓTTø£ÿ bı&Ée⁄qT 5

j·T÷ì≥T¢ ô|+∫ nq>± (l + 5) j·T÷ì≥T¢ì yÓ&É\TŒqT 3
j·T÷ì≥T¢ ‘·–Z+∫ nq>± (b – 3) j·T÷ì≥T¢ >∑\ q÷‘·q Bs¡È

#·‘·Ts¡Ádü yÓ’XÊ˝≤´ìï >∑TDÏùdÔ (l + 5) (b – 3) #·.j·T÷.

(iii) |òüTq|ü]e÷D+ >∑T]+∫ Ä˝À∫+#·+&ç. (Bs¡È |òüTq+ jÓ≠ø£ÿ

|òüTq|ü]e÷D≤ìï <ëì bı&Ée⁄, yÓ&É\TŒ, m‘·TÔ\ \ã›+ ÇdüTÔ+~).

(iv) eTq+ edüTÔe⁄\qT KØ<äT #̊dæq|ü⁄&ÉT (ø=qï|ü&ÉT) >∑TDø±sê

\qT #̊kÕÔe≠.  ñ<ëˆˆ &É»qT ns¡{Ï|üfīfl yÓ\ ̀  p \T, bÕsƒ¡XÊ\

$Vü‰s¡j·÷Á‘·≈£î  z &É»qT¢ nedüs¡yÓTÆ‘̊ eTq+ #Ó*¢+#ê*‡q yÓ≠‘·Ô+

yÓ\ R ` p × z

l

b

l+5

b-3

Bs¡È#·‘·Ts¡Ádü yÓ’XÊ˝≤´ìï >∑DÏ+#ê\+fÒ

(l+5)×(b–3) \ \ã›+ ø£qTø√ÿyê*.

ˇø£ẙfī <Ûäs¡qT  ̀  2  ‘·–ZùdÔ, n˝≤π> e≠+<äT ø=Hê\qTø=qï z &É»q¢̋ À 4 &É»q¢qT ‘·–ZùdÔ, #Ó*¢+#·e\dæq yÓ\

m+‘·?

ns¡{Ï |üfi¯fl <Ûäs¡ Á|ü‹ &É»qT≈£î   =  ` (p – 2) eT]j·TT

ns¡{Ï|üfi¯ófl ø=Hê*‡q$   =  (z – 4) &É»qT¢

ø±ã{Ïº yÓTT‘·Ô+ <Ûäs¡   =  ` (p – 2) × (z – 4)

Á|üj·T‹ï+#·+&ç

ẙ>∑e≠ ø±\e≠ ñ|üjÓ÷–+∫ <ä÷s¡e≠ …̋øÏÿ+#·Tq|ü⁄&ÉT, ndü\T, πs≥T, ø±\e≠ Ç∫Ãqq|ü⁄&ÉT kÕe÷q´

e&û¶ …̋øÏÿ+#·T≥≈£î ;Jj·T düe÷düe≠\T Áyêj·≠e≠.

;Jj·T düe÷düe≠\T ñ|üjÓ÷–+∫ $\Te\T ø£qT>=qT eTs=ø£ ¬s+&ÉT dü+<äs¡“¤e≠\T ‘Ó\Œ>∑\sê?

ô|’ ñ<ëVü≤s¡D\˝À ¬s+&ÉT Ò̋<ë n+‘·ø£Hêï m≈£îÿe sêX̄ó\‘√ >∑TDø±s¡+ #̊j·÷*.  ˇø£ẙfī á sêX̄ó\T ;Jj·T

düe÷kÕ\T ns≠‘̊ ;Jj·T düe÷kÕ\ \ãΔ+ ø£qT>=Hê*.  á ;Jj·T \u≤›\qT ø£qT>=H̊ $<Ûëq+ eTq+ H̊s¡TÃø=+<ë+.

¬s+&ÉT @ø£|ü<äT\ >∑TDø±sêìï #·÷<ë›+.
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11.4   Multiplying a monomial by a monomial

11.4.1 Multiplying two monomials

We know that

   4 × x  = x + x + x + x = 4x

and 4 × (3x) = 3x + 3x + 3x + 3x = 12x

Now, observe the following products.

(i) x × 3y = x × 3 × y = 3 × x × y = 3xy

(ii) 5x × 3y = 5 × x × 3 × y = 5 × 3 × x × y = 15xy

(iii) 5x × (–3y) = 5 × x × (–3) × y

= 5 × (–3) × x × y = –15xy

(iv) 5x × 4x2 =  (5 × 4) × (x × x2)

=  20 × x3 = 20x3

(v) 5x × (– 4xyz) =  (5 × – 4) × (x × xyz)

=  –20 × (x × x × yz) = –20x2yz

For finding the product of algebraic terms, we use the rules of exponents, where the exponents
having the same base are added.

Observe the following and fill the blanks.

Area = 4 × 6 = 24units    Area = x × 7 = ......Area = x × y =........ Area = ...... ×....... = ......

Observe the following products:-

1. 7x ×  5y =  (7 ×  5) ×  (x ×  y) = 35xy

2. 3x ×  (−2y) =  {3 ×  (−2)} ×  (x ×  y) = −6xy

3. (−4x) ×  (−6y) =  (−4) ×  (−6) ×  (x ×  y) = 24xy

4. 3x ×  5x2 =  (3 ×  5) ×  (x ×  x2) = 15x3

5. (−2x2) ×  (−4x2) =  (−2) ×  (−4) ×  x2 ×  x2 = 8x4

4

6

x

7

x

y

p

q
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11.4   @ø£|ü<äT\ >∑TDø±s¡eTT

11.4.1 ¬s+&ÉT @ø£|ü<äT\qT >∑TDÏ+#·T≥

eTq≈£î

   4 × x  = x + x + x + x = 4x  nì ‘Ó\TdüT

eT]j·TT 4 × (3x) = 3x + 3x + 3x + 3x = 12x

Ç|ü⁄Œ&ÉT ÁøÏ+~ \u≤›\qT >∑eTì+#·+&ç.

(i) x × 3y = x × 3 × y = 3 × x × y = 3xy

(ii) 5x × 3y = 5 × x × 3 × y = 5 × 3 × x × y = 15xy

(iii) 5x × (–3y) = 5 × x × (–3) × y

= 5 × (–3) × x × y = –15xy

(iv) 5x × 4x2 =  (5 × 4) × (x × x2)

=  20 × x3 = 20x3

(v) 5x × (– 4xyz) =  (5 × – 4) × (x × xyz)

=  –20 × (x × x × yz) = –20x2yz
;Jj·T |ü<ë\ >∑TDø±s¡+ ø£qT>=H̊ dü+<äs¡“¤+˝À |òü÷‘ê+ø±\ Hê´j·÷\qT ñ|üjÓ÷–kÕÔs¡T. Ç#·Ã≥ π̌ø uÛÑ÷$T ø£*–q

|òü÷‘ê+ø±\qT ≈£L&É&É+ »s¡T>∑T‘·T+~.

ÁøÏ+~ yê{Ïì |ü]o*+∫ U≤∞\qT |üP]+#·+&ç.

yÓ’XÊ\´eTT = 4 × 6 = 24 yÓ’XÊ\´eTT = x × 7 = ..... yÓ’XÊ\´eTT = x × y =......yÓ’XÊ\´eTT = ..... ×...... = ......

~>∑Te \u≤›\qT >∑eTì+#·+&ç.

1. 7x ×  5y =  (7 ×  5) ×  (x ×  y) = 35xy

2. 3x ×  (−2y) =  {3 ×  (−2)} ×  (x ×  y) = −6xy

3. (−4x) ×  (−6y) =  (−4) ×  (−6) ×  (x ×  y) = 24xy

4. 3x ×  5x2 =  (3 ×  5) ×  (x ×  x2) = 15x3

5. (−2x2) ×  (−4x2) =  (−2) ×  (−4) ×  x2 ×  x2 = 8x4

4

6

x

7

x

y

p

q
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(first multiply coefficients

then variables)

Note:  (i)   Product of two positive integers is a positive integer.
 (ii)  Product of two negative integers is a positive integer.
(iii) Product of a positive and a negative integers is a  negative integer.

Do This

1. Complete the table.

1st Monomial 2nd Monomial Product of two monomials

2x −3y 2x ×  (−3y)= −6xy
−4y2 −2y …….

3abc 5bcd …….

mn −4m …….

−3mq −3nq …….

2. Check whether you always get a monomial when two monomials are
multiplied.

11.4.2 Multiplying three or more monomials

Observe the following examples:-
Example 3: Find the product of 5x, 6y and 7z
Solution: Method I Method II
5x  ×  6y ×  7z = (5x ×  6y) ×  7z 5x ×  6y ×  7z = 5 ×  x ×  6 ×  y ×  7 ×  z

=  30xy ×  7z = 5 ×  6 ×  7 ×  x ×  y ×  z
=  210xyz = 210 xyz

Example 4:  Find 3x2y ×  4xy2 ×  7x3y3

Solution:    3×  4 ×  7 ×  (x2y) ×(xy2) × (x3y3)
= 84 ×  x2 ×  y ×  x ×  y2 ×  x3 ×  y3

= 84 ×  (x2 ×  x ×  x3) ×  (y ×  y2 ×  y3)
= 84 ×  x6 ×  y6 = 84x6y6.

Example 5: Find the product of  3x,  −4xy, 2x2, 3y2, 5x3y2

Solution: 3x × (−4xy) ×  2x2 ×3y2 ×  5x3y2

= [3 ×  (−4) ×  2 ×  3 ×  5] ×  (x ×  x×  x2 ×  x3) ×  (y ×  y2 ×  y2)
= −360x7y5.

Have you observed that the product of any number of monomials is a monomial?
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(#·s¡sêX¯ó\ >∑TDø±\qT yÓTT<ä≥

>∑TDÏ+#·+&ç)

>∑eTìø£:  (i)  ¬s+&ÉT <Ûäqdü+K´\ \ã›eTT <Ûäqdü+K´.

 (ii) ¬s+&ÉT ãTTDdü+K´\ \ã›eTT <Ûäqdü+K´.

(iii) ˇø£ <Ûäq eT]j·TT ̌ ø£ ãTTDdü+K´\ \ã›eTT ãTTDdü+K´.

Ç~ #̊j·T+&ç
1. |ü{Ïºø£qT |üP]Ô#̊j·T+&ç.

yÓTT<ä{Ï @ø£|ü~ ¬s+&Ée @ø£|ü~ ¬s+&ÉT @ø£|ü<äT\ \ã›eTT

2x −3y 2x ×  (−3y)= −6xy
−4y2 −2y …….

3abc 5bcd …….

mn −4m …….

−3mq −3nq …….

2. ¬s+&ÉT @ø£ |ü<äT\ \ã›eTT m\¢|ü⁄Œ&ÉT @ø£|ü~j̊THê? dü]#·÷&É+&ç.

11.4.2  eT÷&ÉT Ò̋ø£ n+‘·ø£+fÒ m≈£îÿe @ø£|ü<äT\ >∑TDÏ+#·T≥

~>∑Te ñ<ëVü≤s¡D\T >∑eTì+#·+&ç.

ñ<ëVü≤s¡D 3: 5x, 6y  eT]j·TT 7z \ \u≤›ìï ø£qT>=q+&ç.

yÓTT<ä{Ï |ü<ä∆‹ ¬s+&Ée |ü<ä∆‹

5x  ×  6y ×  7z = (5x ×  6y) ×  7z 5x ×  6y ×  7z = 5 ×  x ×  6 ×  y ×  7 ×  z

=  30xy ×  7z = 5 ×  6 ×  7 ×  x ×  y ×  z

=  210xyz = 210 xyz

ñ<ëVü≤s¡D 4:  3x2y ×  4xy2 ×  7x3y3
 qT ø£qT>=q+&ç

kÕ<Ûäq:  3×  4 ×  7 ×  (x2y) ×(xy2) × (x3y3)
= 84 ×  x2 ×  y ×  x ×  y2 ×  x3 ×  y3

= 84 ×  (x2 ×  x ×  x3) ×  (y ×  y2 ×  y3)
= 84 ×  x6 ×  y6 = 84x6y6.

ñ<ëVü≤s¡D 5: 3x,  −4xy, 2x2, 3y2 eT]j·TT 5x3y2
 \ \u≤›ìï ø£qT>=q+&ç.

kÕ<Ûäq: 3x × (−4xy) ×  2x2 × 3y2 ×  5x3y2

= [3 ×  (−4) ×  2 ×  3 ×  5] ×  (x ×  x×  x2 ×  x3) ×  (y ×  y2 ×  y2)
= −360x7y5.

ô|’ ñ<ëVü≤s¡D\ qT+&ç ¬s+&ÉT, ¬s+&ÉT ø£Hêï m≈£îÿe @ø£|ü<äT\qT >∑TDÏ+∫q @ø£|ü~j̊T e#·TÃqì >∑eTì+#êsê?
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Exercise - 11.1

1. Find the product of the following pairs of monomials.

(i)  6, 7k (ii)  −3l, −2m (iii)  −5t2 −3t2 (iv)  6n, 3m (v)  −5p2, −2p

2. Complete the table of the products.

X 5x −2y2 3x2 6xy 3y2 −3xy2 4xy2 x2y2

3x 15x2 …. …. …. …. …. …. ….

4y …. …. …. …. …. …. …. ….

−2x2 −10x3 4x2 y2 …. …. …. …. …. ….

6xy …. …. …. …. …. …. …. ….

2y2 …. …. …. …. …. …. …. ….

3x2 y …. …. …. …. …. …. …. ….

2xy2 …. …. …. …. …. …. …. ….

5x2y2 …. …. …. …. …. …. …. ….

3. Find the volumes of rectangular boxes with given length, breadth and height in the
following table.

S.No. Length Breadth Height Volume (v) = l× b× h

(i) 3x 4x2 5 v  = 3x × 4x2× 5 = 60x3

(ii) 3a2 4 5c v =   …………………

(iii) 3m 4n 2m2 v  =      …………………

(iv) 6kl 3l2 2k2 v =      …………………

(v) 3pr 2qr 4pq v  =      …………………

4. Find the product of the following monomials

(i)  xy, x2y, xy, x (ii)  a, b, ab, a3b, ab3 (iii)  kl, lm, km, klm

(iv)  pq ,pqr, r (v)  −3a, 4ab, −6c, d

5. If  A = xy, B = yz  and C = zx,  then  ABC = ...........

6. If  P = 4x2, T = 5x and R = 5y, then  PTR
100

=  ..........

7. Write some monomials of your own and find their products .
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nuÛ≤´düeTT ` 11.1

1. ~>∑Te Ç∫Ãq @ø£|ü~ »‘·\ \u≤Δìï ø£qT>=q+&ç.

(i)  6, 7k (ii)  −3l, −2m (iii)  −5t2, −3t2 (iv)  6n, 3m (v)  −5p2, −2p

2. ÁøÏ+~ \u≤Δ\ |ü{Ïºø£qT |üP]Ô#̊j·T+&ç.

x 5x −2y2 3x2 6xy 3y2 −3xy2 4xy2 x2y2

3x 15x2 …. …. …. …. …. …. ….

4y …. …. …. …. …. …. …. ….

−2x2 −10x3 4x2 y2 …. …. …. …. …. ….

6xy …. …. …. …. …. …. …. ….

2y2 …. …. …. …. …. …. …. ….

3x2 y …. …. …. …. …. …. …. ….

2xy2 …. …. …. …. …. …. …. ….

5x2y2 …. …. …. …. …. …. …. ….

3. ÁøÏ+~ |ü{Ïºø£̋ Àì ø=ìï Bs¡È|òüTHê\ bı&Ée⁄, yÓ&É\TŒ eT]j·TT m‘·TÔ\ ø=\‘·\T Çe«ã&çq$. yê{Ï |òüTq |ü]e÷D≤*ï

ø£qT>=q+&ç.

e.dü+. bı&Ée⁄ yÓ&É\TŒ m‘·TÔ |òüTq|ü]e÷DeTT (v) = l×b×h

(i) 3x 4x2 5 v  = 3x × 4x2× 5 = 60x3

(ii) 3a2 4 5c v =   …………………

(iii) 3m 4n 2m2 v  =      …………………

(iv) 6kl 3l2 2k2 v =      …………………

(v) 3pr 2qr 4pq v  =      …………………

4. ÁøÏ+~ @ø£|ü<äT\ \u≤Δìï ø£qT>=q+&ç.

(i)  xy, x2y, xy, x (ii)  a, b, ab, a3b, ab3 (iii)  kl, lm, km, klm

(iv)  pq ,pqr, r (v)  −3a, 4ab, −6c, d

5. A = xy, B = yz  eT]j·TT C = zx,  nsTTq ABC = ...........

6. P = 4x2, T = 5x  eT]j·TT R = 5y, nsTTq  PTR
100

=  ..........

7. dü«+‘·+>± ø=ìï @ø£|ü<äT\qT Áyêdæ, yê{Ï \u≤Δìï ø£qT>=q+&ç.
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11.5   Multiplying a binomial or trinomial by a monomial

11.5.1 Multiplying a binomial by a monomial

Multiplying a monomial 5x and a binomial 6y+3

The process involved in the multiplication is:

Step Instruction Procedure

1. Write the product of monomial and binomial 5x × (6y+3)
using multiplication symbol

2. Use distributive law: Multiply the monomial (5x × 6y) + (5x × 3)
by the first term of the binomial then multiply
the monomial by the second term of the binomial
and add their products.

3. Simplify the terms 30xy + 15x

Hence, the product of  5x and 6y+3

5x(6y + 3) = 5x × (6y + 3)

                                         = (5x × 6y) + (5x × 3)

                                         = 30xy + 15x

Example6: Find the product of  (−4xy)(2x − y)

Solution: (−4xy)(2x − y) = (−4xy) ×  (2x − y)

= (−4xy)×  2x + (− 4xy) ×  (−y)

= −8x2y + 4xy2

Example7: Find the product of  (3m – 2n2) (−7mn)

Solution: (3m – 2n2) (−7mn) = (3m – 2n2) × (−7mn)

= (−7mn) × (3m – 2n2)

= ((−7mn) × 3m) – ((−7mn) ×  2n2)

=  −21m2 n +14mn3

Do This

1. Find the product: (i) 3x(4ax +8by)   (ii) 4a2b(a−3b)  (iii) (p + 3q2) pq (iv)
(m3 + n3)5mn2

2. Find the number of maximum terms in the product of a monomial and a
binomial?

QCommutative law

QDistributive law
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11.5   ~«|ü~ Ò̋ø£ Á‹|ü~ì @ø£|ü~‘√ >∑TDÏ+#·T≥

11.5.1 ~«|ü~ì @ø£|ü~‘√ >∑TDÏ+#·T≥
@ø£|ü~ 5x  eT]j·TT ~«|ü~  6y + 3 \ >∑TDÏ+#·T≥

>∑nTDø±s¡ $<Ûëq Áø£eTeTT (ÁøÏ+~ $<Ûä+>± ñ+&ÉTqT)

k˛bÕqeTT dü÷#·q\T $<ÛëqÁø£eTeTT

1. @ø£|ü~ eT]j·TT ~«|ü<äT\ eT<Ûä́  >∑TDø±s¡ >∑Ts¡TÔ 5x × (6y+3)
ñ+∫ \ãΔ+>± Áyêj·T+&ç.

2. $uÛ≤>∑Hê´j·TeTTqT ñ|üjÓ÷–+∫ @ø£|ü~ì ~«|ü~ yÓTT<ä{Ï (5x × 6y) + (5x × 3)
|ü<äeTT‘√ yÓTT<ä≥ >∑TDÏ+∫ ‘·s¡Tyê‘· @ø£|ü~ì ~«|ü~

¬s+&Ée |ü<äeTT‘√ >∑TDÏ+∫ \u≤Δ\qT dü+ø£\q+>±

Áyêj·T+&ç.

3. |ü<ë\qT dü÷ø°åàø£]+#·+&ç. 30xy + 15x

ø±e⁄q  5x eT]j·TT 6y+3 \u≤Δìï ø£qT>=q+&ç

5x(6y + 3) = 5x × (6y + 3)
                                         = (5x × 6y) + (5x × 3)
                                         = 30xy + 15x
ñ<ëVü≤s¡D 6: (−4xy)(2x − y) \u≤Δìï ø£qT>=q+&ç.

kÕ<Ûäq: (−4xy)(2x − y) = (−4xy) ×  (2x − y)
= (−4xy)×  2x + (− 4xy) ×  (−y)
= −8x2y + 4xy2

ñ<ëVü≤s¡D 7: (3m – 2n2) (−7mn) \u≤Δìï ø£qT>=q+&ç.

kÕ<Ûäq: (3m – 2n2) (−7mn) = (3m – 2n2) × (−7mn)
= (−7mn) × (3m – 2n2)
= ((−7mn) × 3m) – ((−7mn) ×  2n2)
=  −21m2 n +14mn3

Ç$ #̊j·T+&ç

1. (i) 3x(4ax +8by)   (ii) 4a2b(a−3b)  (iii) (p + 3q2) pq (iv) (m3 + n3)5mn2

\u≤Δ\qT ø£qT>=q+&ç.

2. ˇø£ @ø£|ü~ eT]j·TT ˇø£ ~«|ü~ \ãΔ+˝À >∑]wü+̃>± mìï |ü<ë\T ñ+{≤sTT?

Q$uÛ≤>∑ Hê´j·TeTT

Qdæú‘·́ +‘·s¡ Hê´j·TeTT
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How many  maximum
terms are there in the
product of a monomial
and a trinomial?

11.5.2 Multiplying a trinomial by a monomial

Consider a monomial 2x and a trinomial (3x + 4y – 6)

Their product= 2x × (3x + 4y  – 6)

= (2x × 3x) + (2x × 4y) + (2x × ( –6))  (by using distributive law)

= 6x2 + 8xy – 12x

Exercise - 11.2

1. Complete the table.

S.No. First Expression Second Expression Product

1 5q p+q-2r 5q(p+q-2r)=5pq+5q2-10qr

2 kl+lm+mn 3k ………………………………

3 ab2 a+b2+c3 ………………………………

4 x-2y+3z xyz ………………………………

5 a2bc+b2cd-abd2 a2b2c2 ………………………………

2. Simplify: 4y(3y+4)

3. Simplify x(2x2−7x+3) and find the values of it for (i) x = 1 and (ii) x = 0

4. Add the product:  a(a−b), b(b−c), c(c−a)

5. Add the product:  x(x+y−r), y(x−y+r), z(x−y−z)

6. Subtract the product of 2x(5x−y) from product of 3x(x+2y)

7. Subtract 3k(5k−l+3m) from 6k(2k+3l−2m)

8. Simplify: a2(a−b+c)+b2(a+b−c)−c2(a−b−c)

11.6   Multiplying a binomial by a binomial or trinomial

11.6.1 Multiplying a binomial by a binomial

Consider two binomials as 5x+6y and 3x − 2y

Now, let us find the product of two binomials 5x+6y and 3x −2y
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11.5.2 Á‹|ü~ì @ø£|ü~‘√ >∑TDÏ+#·T≥

@ø£|ü~  2x eT]j·TT Á‹|ü~  (3x + 4y – 6) \qT rdüTø=ìq

yê{Ï \ãΔeTT = 2x × (3x + 4y  – 6)

= (2x × 3x) + (2x × 4y) + (2x × ( –6))  ($uÛ≤>∑Hê´j·TeTTqT ñ|üjÓ÷–+∫)

= 6x2 + 8xy – 12x

nuÛ≤´düeTT ` 11.2

1. |ü{Ïºø£qT |üP]Ô#̊j·T+&ç.

Áø£.dü+. yÓTT<ä{Ï düe÷düeTT ¬s+&Ée düe÷düeTT \ãΔeTT

1 5q p+q-2r 5q(p+q-2r)=5pq+5q2-10qr

2 kl+lm+mn 3k ………………………………

3 ab2 a+b2+c3 ………………………………

4 x-2y+3z xyz ………………………………

5 a2bc+b2cd-abd2 a2b2c2 ………………………………

2. 4y(3y+4) dü÷ø°åàø£]+#·+&ç.

3. x(2x2−7x+3) qT dü÷ø°åàø£]+∫ (i) x = 1 eT]j·TT (ii) x = 0 $\Te\≈£î \ãΔeTT $\Te\qT ø£qT>=q+&ç.

4. a(a−b), b(b−c), c(c−a) \ \u≤Δ\ yÓTT‘êÔìï ø£qT>=q+&ç.

5. x(x+y−r), y(x−y+r), z(x−y−z) \ \u≤Δ\ yÓTT‘êÔìï ø£qT>=q+&ç.

6. 3x(x+2y)  \ \ã›+ qT+&ç 2x(5x−y) \u≤Δìï rdæẙj·T+&ç.

7. 6k(2k+3l−2m) qT+&ç 3k(5k− l+3m) qT rdæẙj·T+&ç.

8. a2(a− b+c)+b2(a+b− c)− c2(a−b−c) ì dü÷ø°åàø£]+#·+&ç.

11.6   ~«|ü~ì, ˇø£ ~«|ü~ Ò̋<ë ˇø£ Á‹|ü~‘√ >∑TDÏ+#·T≥

11.6.1 ~«|ü<äT\ eT<Ûä́  >∑TDø±s¡eTT

~«|ü<äT\T 5x+6y eT]j·TT 3x − 2y \qT rdüTø=qTeTT.

Ç|ü⁄Œ&ÉT eTqeTT  5x+6y eT]j·TT 3x −2y ~«|ü<äT\ \u≤Δìï ø£qT>=+<ëeTT.

Á‹|ü~ eT]j·TT @ø£|ü~\

\ã›+˝À > ∑]w ü ˜+>± mìï

|ü<ë\T ñ+{≤sTT?
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The procedure of multiplication is:

Step Instructions Procedure

1. Write the  product of two binomials (5x+6y)(3x-2y)

2. Using distributive law multiply the first 5x(3x−2y)+6y(3x−2y)

term of the first binomial by the second = (5x×3x)-(5x×2y) + (6y×3x)−(6y×2y)

binomial, multiply the second term of

the first binomial by the second binomial

and add the products.

3. Simplify the terms (5x×3x)−(5x×2y) + (6y×3x)−(6y×2y)

=15x2 − 10xy +18xy − 12y2

4. Add like terms 15 x2+8xy-12y2

Hence, the product of 5x +6y and 3x − 2y

= (5x + 6y)(3x − 2y)

= 5x(3x − 2y) + 6y(3x − 2y)  (by using distributive law)

= (5x × 3x) − (5x × 2y) + (6y×3x)−(6y×2y)

=15x2− 10xy + 18xy − 12y2

= 15 x2+8xy − 12y2

Do This

1. Find the product:

(i) (a − b) (2a + 4b) (ii)  (3x + 2y) (3y − 4x)

(iii)  (2m − l )(2l − m) (iv)  (k + 3m)(3m − k)

2. How many number of maximum terms will be there in the product of two
binomials?

11.6.2 Multiplying a binomial by a trinomial

Consider a binomial 2x + 3y and trinomial 3x + 4y − 5z.

 Now, let us multiply 2x + 3y by 3x + 4y − 5z.
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>∑TDø±s¡ $<ÛëqÁø£eTeTT ÁøÏ+~ $<Ûä+>± ñ+≥T+~.

k˛bÕqeTT dü÷#·q\T $<ÛëqÁø£eTeTT

1. ¬s+&ÉT ~«|ü<äT\qT \ãΔeTT>± Áyêj·T+&ç. (5x+6y)(3x-2y)

2. $uÛ≤>∑Hê´j·÷ìï ñ|üjÓ÷–+∫ yÓTT<ä{Ï ~«|ü~ 5x(3x−2y)+6y(3x−2y)

yÓTT<ä{Ï |ü<äeTT‘√ ¬s+&Ée ~«|ü~ì >∑TDÏ+∫ = (5x×3x)-(5x×2y) + (6y×3x)−(6y×2y)

|æ<ä|ü yÓTT<ä{Ï ~«|ü~ ¬s+&Ée |ü<äeTT‘√ ¬s+&Ée

~«|ü~ì >∑TDÏ+∫ dü+ø£\q+>± Áyêj·T+&ç.

3. |ü<ë\qT dü÷ø°åàø£]+#·+&ç. (5x×3x)−(5x×2y) + (6y×3x)−(6y×2y)

=15x2 − 10xy +18xy − 12y2

4. düC≤‹ |ü<ë\qT ≈£L&É+&ç. 15 x2+8xy-12y2

ø±e⁄q (5x + 6y) eT]j·TT 3x − 2y  \ \ãΔeTT

= (5x + 6y)(3x − 2y)

= 5x(3x − 2y) + 6y(3x − 2y)  ($uÛ≤>∑Hê´j·TeTTqT ñ|üjÓ÷–+∫)

= (5x × 3x) − (5x × 2y) + (6y×3x)−(6y×2y)

=15x2− 10xy + 18xy − 12y2

= 15 x2+8xy − 12y2

Ç$ #̊j·T+&ç

1. \u≤Δ\qT ø£qT>=q+&ç:

(i) (a − b) (2a + 4b) (ii)  (3x + 2y) (3y − 4x)

(iii)  (2m − l )(2l − m) (iv)  (k + 3m)(3m − k)

2. ¬s+&ÉT ~«|ü<äT\ \ãΔeTT˝À >∑]wü+̃>± mìï |ü<äeTT\T ñ+&ÉTqT?

11.6.2 ~«|ü~ì Á‹|ü~#̊ >∑TDÏ+#·T≥

~«|ü~  2x + 3y eT]j·TT Á‹|ü~ 3x + 4y − 5z \qT rdüTø=qTeTT.

Ç|ü⁄Œ&ÉT eTqeTT 2x + 3y ì  3x + 4y − 5z #̊ >∑TDÏ<ë›eTT.
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The process of the multiplication is:

Step Instructions Process

1. Write the products of the binomials and (2x+3y) (3x+4y−5z)
trinomial using multiplicative symbol

2. Use distributive law:

2x(3x+4y−5z)+3y(3x+4y−5z)

Multiply the first term of the binomial

by the trinomial and multiply the second

term  of the binomial by the trinomial and

then add the products.

3. Simplify  the terms (2x×3x)+(2x×4y)−(2x×5z) +

(3y×3x)+(3y×4y)−(3y×5z)

6x2 +8xy−10xz+9xy+12y2 −15yz

4. Add like terms 6x2+17xy−10xz+12y2−15yz

Hence, the product of (2x+3y) and (3x+4y − 5z) can be written as

= (2x+3y)(3x+4y−5z)

=  2x(3x+4y−5z)+3y(3x+4y−5z)   (by using distributive law)

= (2x×3x)+(2x×4y)−(2x×5z)+  (3y×3x)+(3y × 4y) − (3y×5z)

=6x2 +8xy − 10xz + 9xy+12y2− 15yz

= 6x2+17 xy − 10xz +12y2 − 15yz

Exercise - 11.3

1. Multiply the binomials:
(i)  2a−9 and 3a+4 (ii) x−2y and 2x−y
(iii) kl+lm and k−l (iv) m2−n2 and m+n

2. Find the product of the following:
(i)  (x+y)(2x−5y+3xy) (ii) (a−2b+3c)(ab2−a2b)
(iii)  ( mn−kl+km)(kl−lm) (iv) (p3+q3)(p−5q+6r)

3. Simplify the following:
(i)  (x−2y)(y−3x)+(x+y)(x−3y)−(y−3x)(4x−5y)

How many maximum
number of terms we get in
the products of a binomial
and a trinomial?
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>∑TDø±s¡ $<ÛëqÁø£eTeTT ÁøÏ+~ $<Ûä+>± ñ+≥T+~.

k˛bÕqeTT dü÷#·q\T $<ÛëqÁø£eTeTT

1. ~«|ü~ eT]j·TT Á‹|ü<äT\ eT<ä́  >∑TDø±s¡∑ (2x+3y) (3x+4y−5z)

>∑Ts¡TÔqT+∫ \ãΔeTT>± Áyêj·÷*.

2. $uÛ≤>∑Hê´j·÷ìï ñ|üjÓ÷–+∫ ~«|ü~˝Àì yÓTT<ä{Ï

2x(3x+4y−5z)+3y(3x+4y−5z)
|ü<äeTT‘√ Á‹|ü~ì >∑TDÏ+∫ ‘·s¡Tyê‘·  ~«|ü~

¬s+&Ée |ü<äeTT‘√ Á‹|ü~ >∑TDÏ+∫ \u≤Δ\qT

dü+ø£\q+>± Áyêj·÷*.

3. |ü<ë\qT dü÷ø°åàø£]+#·+&ç. (2x×3x)+(2x×4y)−(2x×5z) +

(3y×3x)+(3y×4y)−(3y×5z)

6x2 +8xy−10xz+9xy+12y2 −15yz

4. düC≤‹ |ü<ë\qT ≈£L&É>± 6x2+17xy−10xz+12y2−15yz

ø±e⁄q (2x+3y) eT]j·TT (3x+4y − 5z) \ \ãΔeTT

= (2x+3y)(3x+4y−5z)

=  2x(3x+4y−5z)+3y(3x+4y−5z)  ($uÛ≤>∑Hê´j·TeTTqT ñ|üjÓ÷–+∫)

= (2x×3x)+(2x×4y)−(2x×5z)+  (3y×3x)+(3y × 4y) − (3y×5z)

=6x2 +8xy − 10xz + 9xy+12y2− 15yz

= 6x2+17 xy − 10xz +12y2 − 15yz

nuÛ≤´düeTT ` 11.3

1. ÁøÏ+~ ~«|ü<äT\qT >∑TDÏ+#·+&ç.

(i)  2a−9 eT]j·TT 3a+4 (ii) x−2y eT]j·TT 2x−y
(iii) kl+lm eT]j·TT k−l (iv) m2−n2 eT]j·TT m+n

2. ÁøÏ+~ \u≤Δ\qT ø£qT>=q+&ç.

(i)  (x+y)(2x−5y+3xy) (ii) (a−2b+3c)(ab2−a2b)
(iii)  ( mn−kl+km)(kl−lm) (iv) (p3+q3)(p−5q+6r)

3. ÁøÏ+~ yê{Ïì dü÷ø°åàø£]+#·+&ç.

(i)  (x−2y)(y−3x)+(x+y)(x−3y)−(y−3x)(4x−5y)

ˇø£ ~«| ü~ eT]j·T T

Á‹|ü<äT\ \ãΔ+˝À >∑]wü+̃>±

mìï |ü<ë\T ñ+{≤sTT?
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(ii)  (m+n)(m2−mn+n2)
(iii)  (a−2b+5c)(a−b)− (a−b−c)(2a+3c)+(6a+b)(2c−3a−5b)
(iv)  (pq-qr+pr)(pq+qr)−(pr+pq)(p+q−r)

4. If a, b, c are positive real numbers such that a b c a b c a b c
c b a

+ − − + − + +
= = , find the

value of  ( )( )( )a b b c c a
abc

+ + + .

11.7   What is an identity?

Consider the equation  a(a−2)=a2−2a

Verify both sides of the equation for any value of a

For  a=5,           LHS = 5(5−2) = 5×3 = 15

                          RHS = 52−2(5) = 25 − 10 =15

Hence, in the equation LHS = RHS for a=5.

Similarly, let us consider  a = −2

                            LHS = (−2)(−2−2) = (−2)×(−4) = 8

                            RHS = (−2)2−2(−2) = 4+4 = 8

Thus, in the equation LHS = RHS for a=−2 also.

We can say that the equation is true for any value of a. Therefore, the equation is called an
identity.

Consider an equation  a(a+1) = 6

This equation is true only for a = 2 and −3 but it is not true for other values.

So, this a(a+1) = 6 equation is not an identity. An equation is called an identity if it is satisfied by
any value that replaces its variable(s).

An equation is true for certain values of the variable in it, where as an identity is true for all its
variables. Thus it is known as universally true equation. We use symbol for denoting identity is
‘ ≡ ’ (read as identically equal to)

11.8   Some important Identities

We often use some of the identities, which are very useful in solving problems. Those
identities used in multiplication are also called as special products. Among them, we shall
study three important identities, which are products of a binomial.
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(ii)  (m+n)(m2−mn+n2)
(iii)  (a−2b+5c)(a−b)− (a−b−c)(2a+3c)+(6a+b)(2c−3a−5b)
(iv)  (pq-qr+pr)(pq+qr)−(pr+pq)(p+q−r)

4. a, b, c \T <ÛäqyêdüÔe dü+K´\T eT]j·TT 
a b c a b c a b c

c b a
+ − − + − + +

= = , nsTTq

( )( )( )a b b c c a
abc

+ + +
 $\Te ø£qT>=qTeTT.

11.7   düs¡«düMTø£s¡DeTT     nq>± H˚$T?

a(a−2)=a2−2a düMTø£s¡DeTTqT rdüTø=qTeTT.

düMTø£s¡D+ Çs¡TyÓ’|ü⁄˝≤, a jÓTTø£ÿ $$<Ûä $\Te\≈£î dü]#·÷&É+&ç.

a=5 $\Te rdüTø=+fÒË L.H.S = 5(5−2) = 5×3 = 15

R.H.S = 52−2(5) = 25 − 10 =15

ø±e⁄q, düMTø£s¡DeTT˝À a=5 $\Te\≈£î L.H.S = R.H.S.

n˝≤π>  a = −2 qT rdüTø√+&ç.

                            L.H.S = (−2)(−2−2) = (−2)×(−4) = 8

                            R.H.S = (−2)2−2(−2) = 4+4 = 8

Ä $<Ûä+>±  a=−2  $\Te\≈£î ≈£L&Ü düMTø£s¡DeTT˝Àì L.H.S = R.H.S q≈£î düe÷q+.

düMTø£s¡D+  a jÓTTø£ÿ @ $\Te¬ø’Hê dü‘·́ yÓTÆq~. n+<äTe\q Ç˝≤+{Ï düMTø£s¡D≤*ï düs¡«düMTø£s¡D+ n+{≤s¡T.

a(a+1) = 6 nH̊ düMTø£s¡D≤ìï rdüTø√+&ç.

á düMTø£s¡D+  a = 2 Ò̋<ë −3≈£î dü‘·́ + ø±ì Ç‘·s¡ $\Te\≈£î dü‘·́ + ø±e⁄.

á $<ÛäyÓTÆq düMTø£s¡D≤\T #·s¡sê• @ $\Te¬ø’Hê dü+‘·è|æÔH=+<äe⁄.

ø±e⁄q a(a+1) = 6  düMTø£s¡D+ ªªdüs¡«düMTø£s¡D+μμø±<äT. düMTø£s¡D+˝Àì #·s¡sêX̄ó\ ã<äT\T>± @ $uÛ≤>∑eTT

Á|ü‹πøå|æ+∫Hê dü‘·́ yÓTÆ‘̊ <ëìï düs¡«düMTø£s¡DeTì, ø=ìï $\Te\πø dü‘·́ yÓTÆ‘̊ düMTø£s¡DeTì n+{≤s¡T. düs¡«düMTø£s¡D+

sêùd≥|ü⁄Œ&ÉT  L.H.S eT]j·TT R.H.S \ eT<Ûä́   ‘ ≡ ’  >∑Ts¡TÔ (düs¡«düe÷q+ nì #·<äTe⁄‘ês¡T.) ñ|üjÓ÷–kÕÔ+.

11.8   ÁbÕe÷DÏø£ düs¡«düMTø£s¡D≤\T

düeTdǘ \ kÕ<Ûäq˝À ø=ìï düs¡«düMTø£s¡D≤\qT ‘·s¡#·T>± ñ|üjÓ÷–kÕÔe≠.  n˝≤+{Ï düs¡«düMTø£s¡D≤\qT Á|ü‘̊´ø£ \u≤Δ\ì

≈£L&Ü |æ\TkÕÔs¡T.  n+<äT˝À e≠K´yÓTÆq e∂&ÉT düs¡«düMTø£s¡D≤\qT n<Ûä́ j·Tq+ #̊<ë›+ n$ ~«|ü<äT\ \ãΔe≠>±

ñ+&̊$ n+fÒ ˇø£ ~«|ü~ Ç+ø√ ~«|ü~#̊ >∑TDÏ+#·ã&̊$.
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Consider (a + b) 2

Now,

(a + b)2 = (a + b) (a + b)

= a(a + b) + b (a + b)

= a2 + ab + ba + b2  = a2 + ab + ab + b2 (since ab = ba)

= a2 + 2ab + b2

Thus (a + b) 2 = a2 + 2ab + b2            (I)

Now, take a=2, b=3, we obtain (LHS) = (a + b) 2 = (2+3) 2 = 52 = 25

  (RHS) = a2 + 2ab + b2 = 22 + 2(2)(3) + 32 = 4 + 12 + 9 = 25

Observe the LHS and RHS. The values of the expressions on the LHS and RHS are equal.

Verify Identity-I for some positive integer, negative integer and fraction by (taking some values for a,b)

Do This

Taking  a, b, c  as positive integers,verify the following whether they are
identities or not?

(i) (a – b)2 ≡  a2 – 2ab + b2

(ii) (a + b) (a – b) ≡  a2– b2

(iii) (a + b + c)2 ≡  a2 + b2 + c2 + 2ab + 2bc + 2ca

Consider one more identity,  (x +a)(x + b) ≡  x2 + (a + b)x +ab,

(x +a)(x + b) = x(x + b) + a(x + b)

= x2 + bx + ax +ab

= x2 + (a + b)x +ab
Do This

Now take x = 2, a = 1 and b = 3, verify the above identity.

•    What do you observe? Is LHS = RHS?

•     Take different values for x, a and b for verification of the above identity.

•     Is it always LHS = RHS for all values of a and b?
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(a + b) 2  qT |ü]o*+#·+&ç

Ç|ü⁄Œ&ÉT,

(a + b)2   = (a + b) (a + b)

  = a(a + b) + b (a + b)

  = a2 + ab + ba + b2  = a2 + ab + ab + b2 (m+<äT#̊‘·qq>± ab = ba)

  = a2 + 2ab + b2

ø±e⁄q (a + b) 2 ≡  a2 + 2ab + b2            (I)

Ç|ü⁄Œ&ÉT,  a=2, b=3 rdüT≈£î+fÒ (L.H.S) = (a + b) 2 = (2+3) 2 = 52 = 25

       (R.H.S) = a2 + 2ab + b2 = 22 + 2(2)(3) + 32 = 4 + 12 + 9 = 25

L.H.S eT]j·TT R.H.S \ $\Te\T düe÷q+. ø=ìï ãTTD eT]j·TT <Ûäq |üPs¡ídü+K´\qT, _ÛHêï\qT a, b \≈£î

$\Te\T>± m+#·Tø=ì düs¡«düMTø£s¡D+qT dü]#·÷&É+&ç.

Ç$ #̊j·T+&ç

a, b, c \qT <Ûäq |üPs¡ídü+K´\T>± rdüTø=ì ÁøÏ+<ä Çe«ã&çq düs¡«düMTø£s¡D≤\T ne⁄H√, ø±y√ dü]#·÷&É+&ç.

(i) (a – b)2 ≡  a2 – 2ab + b2

(ii) (a + b) (a – b) ≡  a2– b2

(iii) (a + b + c)2 ≡  a2 + b2 + c2 + 2ab + 2bc + 2ca

Ç+ø=ø£ düMTø£s¡D≤ìï rdüTø=qTeTT.  (x +a)(x + b) ≡  x2 + (a + b)x +ab,

(x +a)(x + b) = x(x + b) + a(x + b)

= x2 + bx + ax +ab

= x2 + (a + b)x +ab

Ç$ #̊j·T+&ç

Ç|ü⁄Œ&ÉT x = 2, a = 1 eT]j·TT b = 3, $\Te\≈£î ô|’ düs¡«düMTø£s¡D+ dü]#·÷&É+&ç.

• L.H.S = R.H.S ne⁄‘·T+<ë? MTπs$T >∑eTì+#ês¡T?

• x, a eT]j·TT b jÓTTø£ÿ $$<Ûä $\Te\≈£î ô|’ düs¡«düMTø£s¡D+ dü]#·÷&É+&ç.

• a, b jÓTTø£ÿ nìï $\Te\≈£î m\¢|ü&ÉT L.H.S = R.H.S ne⁄‘·T+<ë?
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• Consider (x + p) (x + q) = x2 + (p + q)x + pq

(i) Put q instead of  ‘p’ what do you observe?

(ii) Put p instead of  ‘q’ what do you observe?

11.9   Application of Identities

Example 8: Expand (3x + 4y)2

Solution: (3x + 4y)2 is the product of  two binomial expressions, which have the same
terms (3x + 4y) and (3x + 4y). It can be expanded by the method of multiplying
a binomial by a binomial. Compare the identities with this product. In this product
a = 3x and b = 4y. We can get the result of this product by substituting 3x and 4y
terms in the place of a and b respectively in the first identity (a+b) 2 = a2+2ab+b2

Hence, (3x + 4y)2 = (3x)2 + 2(3x)(4y) + (4y)2

     = 9x2 + 24xy + 16y2

Example 9: Find 2042 using suitable identify

  2042 = (200 + 4)2

= (200)2 + 2(200)(4) + 42

= 40000 + 1600 + 16

= 41616

Do This

Expand: (i) (5m + 7n)2     (ii) (6kl + 7mn)2      (iii) (5a2 + 6b2 )2    (iv)3022

(v) 8072  (vi)7042

(vii) Verify the identity : (a − b) 2 = a2 − 2ab + b2, where a = 3m and b = 5n

Example10: Expand (3m – 5n)2

Solution: (3m – 5n)2  = (3m)2 − 2(3m)(5n) + (5n)2

      = 9m2 – 30mn + 25n2

Where a = 3x and b = 4y
identity (a + b)2 ≡ a2+2ab + b2

Where a = 200 and b = 4
identity (a + b)2 ≡  a2 + 2ab + b2

Where a = 3m and b = 5n
identity: (a – b)2 ≡ a2 – 2ab + b2
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• (x + p) (x + q) = x2 + (p + q)x + pq nì uÛ≤$+∫

(i) ‘p’ ã<äT\T>± ‘q’ Á|ü‹πøå|æ+#·+&ç. @$T >∑eTì+#ês¡T?

(ii) ‘q’ ã<äT\T>± ‘p’ Á|ü‹πøå|æ+#·+&ç. @$T >∑eTì+#ês¡T?

 11.9       düs¡«düMTø£s¡D≤\ $ìjÓ÷>∑+

ñ<ëVü≤s¡D 8: (3x + 4y)2
 $düÔ]+#·+&ç.

kÕ<Ûäq: (3x + 4y)2
, ¬s+&ÉT ~«|ü<äT\ \ãΔ+. Ç+<äT˝À ¬s+&ÉT |ü<ë\T (3x + 4y) eT]j·TT (3x + 4y)

düe÷q |ü<ë\T. ~«|ü<äT\qT ¬s+&ç+{Ïì >∑TDÏ+#·&É+ e\¢ $düÔs¡D #˚j·Te#·TÃ. á \ãΔ+‘√

düs¡«düMTø£s¡D≤\qT b˛\Ã+&ç. á \ãΔ+˝À a = 3x  eT]j·TT b = 4y  \qT yÓTT<ä{Ï düs¡«

düMTø£s¡D+ (a+b) 2 ≡  a2+2ab+b2
 ˝ÀqT Á|ü‹πøå|æ+∫ dü]#·÷&Ée#·TÃqT.

ø±e⁄q (3x + 4y)2 = (3x)2 + 2(3x)(4y) + (4y)2

     = 9x2 + 24xy + 16y2

ñ<ëVü≤s¡D 9: 2042
 $\TeqT dü]jÓÆTq düs¡«düMTø£s¡D+ ñ|üjÓ÷–+∫ ø£qTø√ÿ+&ç.

kÕ<Ûäq:   2042 = (200 + 4)2

= (200)2 + 2(200)(4) + 42

= 40000 + 1600 + 16

= 41616

Ç$ #̊j·T+&ç

(i) (5m + 7n)2     (ii) (6kl + 7mn)2      (iii) (5a2 + 6b2 )2    (iv)3022

(v) 8072  (vi)7042 \qT $düÔ]+#·+&ç.

(vii) (a − b) 2 = a2 − 2ab + b2 düs¡«düMTø£s¡D≤ìï, a = 3m eT]j·TT b = 5n  nsTTq|ü⁄Œ&ÉT

dü]#·÷&É+&ç

ñ<ëVü≤s¡D10:  (3m – 5n)2
qT $düÔ]+#·TeTT.

kÕ<Ûäq: (3m – 5n)2  = (3m)2 − 2(3m)(5n) + (5n)2

      = 9m2 – 30mn + 25n2

a = 3x eT]j·TT b = 4y düs¡«düMTø£s¡D+

(a + b)2 ≡ a2+2ab + b2
 yêdüÔe+.

a = 200 eT]j·TT b = 4
(a  + b)2 ≡  a2 + 2ab + b2

düs¡«düMTø£s¡D+

a = 3m , b = 5n nsTTq|ü⁄Œ&ÉT

(a – b)2 ≡ a2 – 2ab + b2
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Example11: Find 1962

Solution: 1962 = (200 – 4)2

= 2002 – 2(200)(4) + 42

= 40000 – 1600 + 16

= 38416

Do This

Find: (i) (9m – 2n)2     (ii) (6pq – 7rs)2      (iii) (5x 2– 6y2 )2

        (iv) 2922     (v) 8972    (vi)7942

Example:12: Find (4x + 5y)(4x – 5y)
Solution: (4x + 5y)(4x – 5y) = (4x)2 – (5y)2

=16x2 – 25y2

Example:13: Find 407 × 393

Solution: 407 × 393 = (400 + 7)(400 – 7)
= 4002 – 72

= 160000 – 49
= 159951

Example:14: Find  9872  – 132

Solution: 9872  –  132 = (987 + 13)(987 – 13)
= 1000 × 974 = 974000

Do These

Find the values of the following.
 (i) (6m + 7n) (6m – 7n)    (ii) (5a + 10b) (5a – 10b)

(iii)  (3x2 + 4y2) (3x2 – 4y2)  (iv)106 ×  94   (v) 592 × 608   (vi) 922 – 82

(vii) 9842 – 162

Example15: Find 302 × 308
Solution: 302 × 308 = (300 + 2)(300 + 8)

= 3002 + (2 + 8)(300) + (2)(8)
= 90000 + (10 × 300) + 16
= 90000 + 3000 + 16  = 93016

Where a = 4x and b = 5y
identity: (a + b) (a – b) ≡ a2– b2

Where a = 200 and b = 4
identity: (a – b)2 ≡ a2 – 2ab + b2

Where x = 300, a = 2 and b = 8 in the
identity: (x +a) (x +b) ≡ x2 + (a + b) x + ab

Where a =400 and b = 7 in the
identity: (a + b) (a – b) ≡ a2 – b2

Where a =987 and b = 13 in the
identity: a2 – b2 ≡ (a + b) (a – b)

SCERT, T
ELA

NGANA



165;Jj·T düe÷kÕ\T$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

(a + b) (a – b) ≡ a2– b2

a = 4x , b = 5y  nsTTq|ü⁄Œ&ÉT

(a  – b)2 ≡ a2 – 2ab + b2
düs ¡ «

düMTø£s¡D+˝À a = 200, b = 4 nsTTq|ü⁄Œ&ÉT

(a + b) (a – b) ≡ a2 – b2

 a =400, b = 7  nsTTq|ü⁄Œ&ÉT

a2 – b2 ≡ (a + b) (a – b)
a =987, b = 13 nsTTq|ü⁄Œ&ÉT

ñ<ëVü≤s¡D 11: 1962
 $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: 1962 = (200 – 4)2

= 2002 – 2(200)(4) + 42

= 40000 – 1600 + 16

= 38416

Ç$ #̊j·T+&ç

(i) (9m – 2n)2     (ii) (6pq – 7rs)2      (iii) (5x 2– 6y2 )2 
\qT $düÔ]+#·+&ç.

(iv) 2922     (v) 8972    (vi)7942 \ $\Te\T ø£qT>=q+&ç.

ñ<ëVü≤s¡D 12: (4x + 5y)(4x – 5y)$\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: (4x + 5y)(4x – 5y) = (4x)2 – (5y)2

=16x2 – 25y2

ñ<ëVü≤s¡D 13: 407 × 393 $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: 407 × 393 = (400 + 7)(400 – 7)
= 4002 – 72

= 160000 – 49
= 159951

ñ<ëVü≤s¡D 14: 9872  – 132
 $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: 9872  –  132 = (987 + 13)(987 – 13)
= 1000 × 974 = 974000

Ç$ #̊j·T+&ç

ÁøÏ+~ yê{Ï $\Te\T ø£qTø√ÿ+&ç.

(i) (6m + 7n) (6m – 7n)   (ii) (5a + 10b) (5a – 10b)
(iii)  (3x2 + 4y2) (3x2 – 4y2)   (iv)106 ×  94   (v) 592 × 608   (vi) 922 – 82

(vii) 9842 – 162

ñ<ëVü≤s¡D  15: 302 × 308 $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: 302 × 308 = (300 + 2)(300 + 8)

= 3002 + (2 + 8)(300) + (2)(8)

= 90000 + (10 × 300) + 16

= 90000 + 3000 + 16  = 93016

düs¡«düMTø£s¡D+ (x +a) (x +b) ≡ x2 + (a + b) x
+ ab,  x = 300, a = 2 , b = 8  nsTTq|ü⁄Œ&ÉT
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Example16: Find   93 × 104

Solution: 93 × 104 = (100 + (−7))(100 + 4)

93 × 104 = (100 − 7)(100 + 4)

= 1002 + (−7 + 4)(100) + (−7)(4)

= 10000 + (−3)(100) + (−28)

= 10000 – 300 – 28

= 10000 – 328 = 9672

Do you notice? Finding the products by using identities is much easier than finding by
direct multiplication.

Exercise - 11.4

1. Select a suitable identity and find the following products

(i)  (3k + 4l) (3k + 4l) (ii)  (ax2+ by2) (ax2 + by2)

(iii)  (7d – 9e) (7d – 9e) (iv)  ( m2 – n2) (m2 + n2)

(v)  (3t + 9s) (3t – 9s) (vi)  (kl – mn) (kl + mn)

(vii) (6x + 5) (6x + 6) (viii)  (2b – a) (2b + c)

2. Evaluate the following by using suitable identities:

(i) 3042 (ii) 5092 (iii) 9922 (iv) 7992

(v) 304 × 296 (vi) 83 × 77  (vii)109×108 (viii) 204×206

11.10   Geometrical Verification of  the identities

11.10.1Geometrical Verification of the identity (a + b) 2 ≡  a2 + 2ab + b2

Observe the following square:

Consider a square with side (a + b)

Its area = square of the side = (side)2 = (a + b)2

Divide the square into four regions as shown in figure.

It consists of two squares with sides ‘a’ and ‘b’
respectively and two rectangles with length and
breadth as ‘a’ and ‘b’ respectively.

Clearly, the area of the given square is equal to sum of the area of four regions.

Where x = 100 a = –7 and b = 4 in the
identity: (x + a) (x + b) ≡ x2+ (a+b) x + ab
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düs¡«düMTø£s¡D+  (x + a) (x + b) ≡ x2+ (a+b) x +
ab,   x = 100 a = –7, b = 4 nsTTq|ü⁄Œ&ÉT

ñ<ëVü≤s¡D 16: 93 × 104 $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: 93 × 104 = (100 + (−7))(100 + 4)
93 × 104 = (100 − 7)(100 + 4)

= 1002 + (−7 + 4)(100) + (−7)(4)

= 10000 + (−3)(100) + (−28)

= 10000 – 300 – 28

= 10000 – 328 = 9672

MTs¡T >∑eTì+#êsê? H̊s¡T>± dü+K´\qT >∑TDÏ+#̊ ø£Hêï Á|ü‘̊´ø£ \u≤Δ\qT ñ|üjÓ÷–+#·&É+ e\¢ düT\uÛÑeTe⁄‘·T+~

ø£<ë!

nuÛ≤´düeTT ` 11.4

1. ‘·–q düs¡«düMTø£s¡D≤\qT ñ|üjÓ÷–+∫, ÁøÏ+~ yê{Ï \ãΔeTT\qT ø£qTø√ÿ+&ç.

(i)  (3k + 4l) (3k + 4l) (ii)  (ax2+ by2) (ax2 + by2)

(iii)  (7d – 9e) (7d – 9e) (iv)  ( m2 – n2) (m2 + n2)

(v)  (3t + 9s) (3t – 9s) (vi)  (kl – mn) (kl + mn)

(vii) (6x + 5) (6x + 6) (viii)  (2b – a) (2b + c)

2. ÁøÏ+~ yê{Ïì ‘·–q düs¡«düMTø£s¡D≤\qî ñ|üjÓ÷–+∫ $\Te\qT ø£qTø√ÿ+&ç.

(i) 3042 (ii) 5092 (iii) 9922 (iv) 7992

(v) 304 × 296 (vi) 83 × 77  (vii)109×108 (viii) 204×206

11.10  düs¡«düMTø£s¡D≤\qT C≤´$Trj·T+>± dü]#·÷#·T≥

11.10.1  ÁøÏ+~ #·‘·Ts¡ÁkÕìï |ü]o*+#·+&ç.     (a + b) 2 ≡  a2 + 2ab + b2

(a + b) uÛÑT»+>±>∑\ ˇø£ #·‘·Ts¡ÁkÕÔìï rdüTø√+&ç.

<ëì yÓ’XÊ\´eTT R uÛÑT»+ jÓTTø£ÿ es¡Z+. = (a + b)2

#·‘·Ts¡Ádü+qT |ü≥+˝À #·÷|æq≥T¢ Hê\T>∑T uÛ≤>±\T>± $uÛÑõ+|üã&Ü¶sTT.

Ç+<äT˝À ¬s+&ÉT esêZ\T  a, b uÛÑTC≤\T ø£*–q ¬s+&ÉT #·‘·Ts¡ÁkÕÔ\T bı&Ée⁄

‘a’, yÓ&É\TŒ ‘b’ >± ø£\ ¬s+&ÉT <ës¡È#·‘·Ts¡ÁkÕ\T ø£e\e⁄.

#·‘·Ts¡Ádü yÓ’XÊ\´+, 4 uÛ≤>±\ yÓ’XÊ\´eTT\ yÓTT‘·ÔeTTq≈£î düe÷qeTT.
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Area of the given square

= Area of the square with side a +  area of rectangle with sides a and b  +  area of
rectangle with sides b and a +  area of square with side b

= a2 + ab + ba + b2

= a2 + 2ab + b2

Therefore, (a + b)2 ≡  a2 + 2ab + b2

Example17: Verify the identity (a + b)2 ≡  a2 + 2ab + b2 geometrically
by taking a = 3 and b = 2

Solution: (a + b)2 ≡  a2 + 2ab + b2

Draw a square with the side a + b, i.e., 3 + 2

L.H.S. Area of whole square

= (3 + 2)2 = 52 = 25

        R.H.S. = Area of square with side 3 units +

 Area of square with side 2 units +

 Area of rectangle with sides 3 units, 2 units +

 Area of rectangle with sides 2 units, 3 units

= 32 + 22 + 3 × 2 + 3 × 2

= 9 + 4 + 6 + 6 = 25

     L.H.S. = R.H.S.
∴Hence the identity is verified.

11.10.2 Geometrical Verification of  the identity (a - b) 2 ≡  a2 −−−−− 2ab + b2

Consider a square with side a.

• The area of the square = side × side = a2

• The square is divided into four regions.

• It consists of two squares with sides a − b
and b respectively and two rectangles with
length and breadth as ‘a − b’ and ‘b’
respectively.

II

III IV

I

a − b + b = a

(a-b)

(a-b)
b(a - b)

b(a-b)a-b (a-b)2

b2

a

a

b

b
bSCERT, T
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Ç∫Ãq #·‘·Ts¡ÁdüyÓ’XÊ\´+

= uÛÑT»+ a bı&Ée⁄\T >∑\ #·‘·Ts¡ÁdüyÓ’XÊ\´+ +  a, b \T uÛÑTC≤\T>± ø£\ Bs¡È#·‘·Ts¡ÁdüyÓ’XÊ\´+  +   b, a\T

uÛÑTC≤\T>± ø£\ Bs¡È#·‘·Ts¡Ádü yÓ’XÊ\´+  +  'b' uÛÑTC≤\T>± ø£\ #·‘·Ts¡Ádü yÓ’XÊ\´+.

= a2 + ab + ba + b2

= a2 + 2ab + b2

ø±e⁄q, (a + b)2 ≡  a2 + 2ab + b2

ñ<ëVü≤s¡D 17: (a + b)2 ≡  a2 + 2ab + b2 düs¡« düMTø£s¡D+qT C≤´$Trj·T+>±

a = 3, b = 2  $\Te\≈£î dü]#·÷&É+&ç.

kÕ<Ûäq: (a + b)2 ≡  a2 + 2ab + b2

a + b uÛÑT»+ bı&Ée⁄ n+fÒ 3 + 2

ñ+&̊≥T¢ ˇø£ #·‘·Ts¡ÁkÕìï ^j·T+&ç.

= (3 + 2)2 = 52 = 25

        R.H.S. = 3 j·T÷ì≥T¢ uÛÑT»+>± >∑\ #·‘·Ts¡Ádü yÓ’XÊ\´+ +
2 j·T÷ì≥T¢ uÛÑT»+>± >∑\ #·‘·Ts¡Ádü yÓ’XÊ\´+ +
3 j·T÷ì≥T¢ bı&Ée⁄ 2 j·T÷ì≥T¢ yÓ&É\TŒ >∑\ Bs¡È#·‘·Ts¡Ádü yÓ’XÊ\´+  +
2 j·T÷ì≥T¢ bı&Ée⁄ 3 j·T÷ì≥T¢ yÓ&É\TŒ >∑\ Bs¡È#·‘·Ts¡Ádü yÓ’XÊ\´+  +

= 32 + 22 + 3 × 2 + 3 × 2

= 9 + 4 + 6 + 6 = 25

     L.H.S. = R.H.S.
∴ø±e⁄q düs¡«düe÷q‘· dü]#·÷&Éã&çq~.

11.10.2      (a - b) 2 ≡  a2 −−−−− 2ab + b2  düs¡«düe÷q‘·qT C≤´$Trj·T+>± dü]#·÷#·T≥

'a' uÛÑT»eTT ø=\‘·>± ø£\ ˇø£ #·‘·Ts¡ÁdüeTT rdüTø=qTeTT.

• #·‘·Ts¡Ádü yÓ’XÊ\´+ = uÛÑT × uÛÑT = a2

• á #·‘·Ts¡Ádü+ Hê\T>∑T uÛ≤>±\T>± #̊j·Tã&ç+~.

• Ç~ (a − b),  b uÛÑTC≤\T>± ø£\ ¬s+&ÉT #·‘·Ts¡ÁkÕ\T

‘a − b’, ‘b’ uÛÑTC≤\T>±>∑\ ¬s+&ÉT Bs¡È#·‘·Ts¡ÁkÕ\T

es¡Tdü>± ø£\e⁄.

II

III IV

I

a − b + b = a

(a-b)

(a-b)
b(a - b)

b(a-b)a-b (a-b)2

b2

a

a

b

b
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Now   Area of figure I =  Area of whole square with side ‘a’ −

     Area of figure II  −  Area of figure III   − Area of figure IV

(a–b)2 = a2 – b (a–b) – b (a–b) – b2

= a2 – ab + b2 – ab + b2 – b2

= a2 – 2ab + b2

11.10.3 Geometrical Verification of the identity (a + b)(a – b) ≡  a2 −−−−− b2

a2– b2 = (Area of square where the side is ‘a’) – (Area of square where the side is ‘b’)

Observe the following square:

Remove suqare with a length of ‘b’units from one corner of this square, where b < a

     We get     It consist of two parts

So a2 – b2 =  Area of figure I + area of figure II

=  a (a – b) + b (a – b)

=  (a – b) (a + b)

Thus  a2 – b2  ≡  (a – b) (a + b)

Exercise - 11.5

1. Verify the identity (a + b)2 ≡  a2 + 2ab + b2 geometrically by taking

(i) a = 2 units, b = 4 units

(ii) a = 3 units, b = 1 unit

(iii) a = 5 units, b = 2 unit

a

a

a b-

a a b-

a b-

a
b

a b-I II
a

b
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Ç|ü⁄Œ&ÉT Ie |ü≥ yÓ’XÊ\´+ =  dü+|üPs¡í #·‘·Ts¡Ádü yÓ’XÊ\´+ (uÛÑT»+ bı&Ée⁄ ‘a’) −
     IIe |ü≥ yÓ’XÊ\´+  −  IIIe |ü≥ yÓ’XÊ\´+   − IVe |ü≥ yÓ’XÊ\´+

(a–b)2 = a2 – b (a–b) – b (a–b) – b2

= a2 – ab + b2 – ab + b2 – b2

= a2 – 2ab + b2

11.10.3  (a + b)(a – b) ≡  a2 −−−−− b2  düs¡«düe÷q‘·qT C≤´$Trj·T+>± dü]#·÷&É&É+

a2– b2 =  uÛÑT»+ bı&Ée⁄ ‘a’>± >∑\ #·‘·Ts¡Ádü yÓ’XÊ\´+  –  uÛÑT»+ bı&Ée⁄ ‘b’>±>∑\ #·‘·Ts¡Ádü yÓ’XÊ\´+

ÁøÏ+~ #·‘·Ts¡ÁkÕìï |ü]o*+#·+&ç.

b j·T÷ì≥¢ uÛÑT»eTT bı&Ée⁄ >∑\ #·‘·Ts¡ÁkÕìï ˇø£ eT÷\ qT+&ç ‘=\–+#·+&ç. Ç#·Ã≥ (b < a)

     ‘=\–ùdÔ     Bì˝À ¬s+&ÉT uÛ≤>±\T ø£\e⁄.

ø±e⁄q a2 – b2 =  Ie |ü≥ yÓ’XÊ\´+ +  IIe |ü≥ yÓ’XÊ\´+

=  a (a – b) + b (a – b)

=  (a – b) (a + b)

n+<äT#̊ a2 – b2  ≡  (a – b) (a + b)  nsTTq~.

nuÛ≤´dü+ ` 11.5

1. (a + b)2 ≡  a2 + 2ab + b2 qT C≤´$Trj·T+>± a, b \ ÁøÏ+~ $\Te\≈£î dü]#·÷&É+&ç.

(i) a = 2 j·T÷ì≥T¢, b = 4 j·T÷ì≥T¢

(ii) a = 3 j·T÷ì≥T¢, b = 1 j·T÷ì≥T¢

(iii) a = 5 j·T÷ì≥T¢, b = 2 j·T÷ì≥T¢

a

a

a b-

a a b-

a b-

a
b

a b-I II

a

b
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2. Verify the identity (a – b)2 ≡   a2 – 2ab + b2 geometrically by taking

(i) a = 3 units, b = 1 unit

(ii) a = 5 units, b = 2 units

3. Verify the identity (a + b) (a – b) ≡  a2 – b2 geometrically by taking

(i) a = 3 units, b = 2 units

(ii) a = 2 units, b = 1 unit

What we have discussed

1. There are number of situations in which we need to multiply algebraic expressions.

2. A monomial multiplied by a monomial always gives a monomial.

3. In carrying out the multiplication of an algebraic expression with another algebraic
expression (monomial / binomial / trianomial etc.) we multiply term by term i.e.
every term of the expression is multiplied by every term in the other expression.

4. An identity is an equation, which is true for all values of the variables in the equation.

On the other hand, an equation is true only for certain values of its variables. An

equation  is not an identity.

5. The following are identities:

I. (a + b)2 ≡  a2 + 2ab + b2

II. (a – b)2 ≡  a2 – 2ab + b2

III. (a + b) (a – b) ≡  a2 – b2

IV. (x + a) (x + b) ≡  x2 + (a + b) x + ab

6. The above four identities are useful in carrying out squares and products of algebraic

expressions. They also allow easy alternative methods to calculate products of

numbers and so on.
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2. (a – b)2 ≡   a2 – 2ab + b2 qT C≤´$Trj·T+>± a, b \ ÁøÏ+~ $\Te\≈£î dü]#·÷&É+&ç.

(i) a = 3 j·T÷ì≥T¢, b = 1 j·T÷ì≥T¢

(ii) a = 5 j·T÷ì≥T¢, b = 2 j·T÷ì≥T¢

3. (a + b) (a – b) ≡  a2 – b2 qT C≤´$Trj·T+>± a, b \ ÁøÏ+~ $\Te\≈£î dü]#·÷&É+&ç.

(i) a = 3j·T÷ì≥T¢, b = 2 j·T÷ì≥T¢

(ii) a = 2 j·T÷ì≥T¢, b = 1 j·T÷ì≥T¢

eTq+ @$T #·]Ã+#ê+

1. ;Jj·T düe÷kÕ\qT >∑TDÏ+#·&É+ mH√ï >∑D˙j·TyÓTÆq dü+<äsê“¤̋ À¢ nedüs¡eTe⁄‘ês≠.

2. @ø£|ü~ì eTs=ø£ @ø£|ü~#̊ >∑TDÏ+#·>± \ãΔ+ @ø£|ü~ e#·TÃqT.

3. ~«|ü~ ̋ Ò<ë Á‹|ü~#̊ ãVüQ|ü~ì >∑TDÏ+#̊≥|ü&ÉT |ü<ä+ yÓ+ã&ç |ü<ä+ (nq>± ~« ̋ Ò<ë Á‹|ü~˝Àì Á|ür|ü<ä+‘√

ãVüQ|ü~˝Àì Á|ür |ü<ëìï >∑TDÏ+#ê*).  \ãΔ+˝Àì |ü<ë˝À¢ ø=ìï düC≤‹ |ü<ë\T ñ+&É#·TÃ.  yê{Ïì ≈£L&Ü*.

4. düs¡«düe÷q‘·«+ nqTq~ ̌ ø£ düe÷q‘·.  düMTø£s¡D+˝Àì düe÷q‘·«+, #·s¡sê•˝Àì nìï $\Te\≈£î dü‘·́ yÓTÆq|ü⁄&ÉT

düs¡«düe÷q‘·«+ ne⁄‘·T+~.  Ç+ø√yÓ’|ü⁄ düMTø£s¡D+ ø=ìï $\Te\πø dü‘·́ + ns≠‘̊ düs¡«düe÷q‘·«+˝À nìï

$\Te\≈£î dü‘·́ + ne⁄‘ês≠.  nìï düMTø£s¡D≤\T, düs¡«düMTø£s¡D≤\T ø±<äT.

5. düs¡«düMTø£s¡De≠\T :

I.       (a + b)2 ≡  a2 + 2ab + b2

II.      (a – b)2 ≡  a2 – 2ab + b2

III.     (a + b) (a – b) ≡  a2 – b2

IV.     (x + a) (x + b) ≡  x2 + (a + b) x + ab

6. düs¡«düMTø£s¡D≤\ ;Jj·T düeTdǘ \ >∑TDø±s¡eTT\ j·T+&ÉT ñ|üjÓ÷>∑|ü&ÉqT. dü+K´\ \ãΔeTT\T ø£qT>=qT≥≈£î

düT\uÛÑyÓTÆq |ü<äΔ‘·T\ <ë«sê ‘·–Z+#·≥≈£î ñ|üjÓ÷>∑|ü&ÉTqT.SCERT, T
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12.0   Introduction

Let us consider the number 42 . Try to write ‘42’ as product of any two numbers.

               42 = 1 × 42

= 2 × 21

= 3 × 14

= 6 × 7

Thus 1, 2, 3, 6, 7, 14, 21 and 42 are the factors of 42. Among the above factors, which are
prime numbers?

Do you express 42 as product of prime numbers? Try.

Rafi did like this    Sirisha did like this Akbar did like this

 42 = 2 × 21       42 = 3 × 14    42 = 6 × 7

      = 2 × 3 × 7 = 2 × 3 × 7         = 2 × 3 × 7

What do you observe? We observe that 2×3×7 is the product of prime factors in every case.

Now consider another number say ‘70’

The factors of 70 are 1, 2, 5, 7, 10, 14, 35 and 70

70 can be written as 2 × 5 ×7 as the product of prime factors.

Expressing as a product of prime factors is called the prime factorisation method.

Do This

Express the given numbers in the form of product of  primes

(i)   48 (ii)  72 (ii)  96

As we did for numbers we can also express algebraic expressions as the product of their
factors. We shall learn about factorisation of various algebraic expressions in this chapter.

70 = 1 × 70
= 2 × 35
= 5 × 14
= 7 × 10

Factorisation12
CHAPTER
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ø±s¡D≤+ø£ $uÛÑ»q

70 = 1 × 70
= 2 × 35
= 5 × 14
= 7 × 10

12 ø±s¡D≤+ø£ $uÛÑ»q
n<Ûë´j·T+

12.0   |ü]#·j·T+

42 dü+K´qT rdüTø√+&ç.  ‘42’ qT @ẙì ¬s+&ÉT dü+K´\ \ãΔeTT>± sêj·T&ÜìøÏ Á|üj·T‹ï+#·+&ç.

               42 = 1 × 42

= 2 × 21

= 3 × 14

= 6 × 7

n+<äT#̊ 1, 2, 3, 6, 7, 14, 21 eT]j·TT 42 \T,  42 jÓTTø£ÿ ø±s¡D≤+≈£eTT\T, ô|’ ø±s¡D≤+≈£eTT\˝À @ dü+K´\T

Á|ü<Ûëq dü+K´\T?

42 qT Á|ü<Ûëq dü+K´\ \ãΔeTT>± e´ø£Ô|üs¡#·>∑\e÷? Á|üj·T‹ï+#·+&ç.

s¡|òæ á$<Ûä+>± #̊XÊ&ÉT           •Øwü á$<Ûä+>± #̊dæ+~   nø£“s¡T á$<Ûä+>± #̊XÊ&ÉT

42  = 2 × 21   42  = 3 × 14     42 = 6 × 7

      = 2 × 3 × 7         = 2 × 3 × 7          = 2 × 3 × 7

MTs¡T @$T >∑eTì+#ês¡T? eT÷&ÉT |ü<äΔ‘·T\˝ÀqT 2 × 3 × 7 >± ø±s¡D≤+ø±\ \ãΔeTT>± e∫Ãq~.

Ç|ü⁄Œ&ÉT eTs√ dü+K´ ‘70’ì rdüT≈£î+<ë+.

1, 2, 5, 7, 10, 14, 35 eT]j·TT 70 \T 70 jÓTTø£ÿ ø±s¡D≤+ø£eTT\T

70 ì 2 × 5 ×7  >± Á|ü<Ûëqdü+K´\ \ãΔeTT>± e´ø£Ô|üs¡#·e#·TÃ.

ˇø£ dü+K´qT Á|ü<Ûëq dü+K´\ \ãΔ+>± e´ø£Ô|ü]#̊ |ü<äΔ‹ ªÁ|ü<Ûëq ø±s¡D≤+ø£ $uÛÑ»q |ü<äΔ‹μ

n+{≤s¡T.

Ç$ #̊j·T+&ç

á ÁøÏ+~ yê{Ïì Á|ü<Ûëq ø±s¡D≤+ø£eTT\ \ãΔeTT>± e´≈£Ô|üs¡T#·TeTT.

(i)   48 (ii)  72 (ii)  96

dü+K´\qT yê{Ï ø±s¡D≤+ø£eTT \ãΔeTT>± sêdæq $<Ûä+>±H̊ ;Jj·T düe÷kÕ\qT ≈£L&Ü yê{Ï ø±s¡D≤+ø£eTT\ \ãΔ+>±

sêj·Te#·TÃ. á n<Ûë´j·T+˝À $$<Ûä s¡ø±\ ;Jj·T düe÷kÕ\ ø±s¡D≤+ø£ $uÛÑ»q >∑÷]Ã H̊s¡TÃ≈£î+{≤eTT.
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12.1 Factors of algebraic expressions

Consider the following example :

     7yz = 7(yz) (7 and yz  are the factors)

= 7y(z) (7y and z  are the factors)

= 7z(y) (7z and y are the factors)

= 7 × y × z (7, y and z  are the factors)

Among the above factors 7, y, z are irreducible factors.
The phrase   ‘irreducible’ is used in the place of ‘prime’ in
algebraic expressions. Thus we say that 7×y×z is the
irreducible form of 7yz. Note that 7×(yz) or  7y(z)  or
7z(y)  are not an irreducible form.

Let us now consider the expression 7y(z+3).
It can be written as  7y (z + 3) = 7 × y × (z+3). Here 7,y, (z + 3) are the irreducible factors.

Similarly   5x (y+2) (z+3) =5 × x × (y + 2) × (z + 3) Here 5 , x , (y + 2) , (z + 3) are
irreducible factors.

Do This

1. Find the factors of following algebraic expressions:

(i)  8x2yz (ii)  2xy (x + y) (iii)  3x + y3z

12.2   Need of factorisation

When an algebraic expression is factorised, it is written as the product of its factors. These
factors may be numerals, algebraic variables or terms of algebraic expressions.

Consider the algebraic expression 23a + 23b + 23c.

This can be written as 23(a + b + c),

here the irreducible factors are 23 and (a + b + c).  23 is a numerical factor and (a + b + c) is
algebraic factor.

Let us, discuss about the methods to find factors of an algebraic expression.

Consider the algebraic expressions (i) x2y + y2x + xy  (ii) (4x2 − 1) ÷  (2x − 1).

The first expression  x2y + y2x + xy = xy(x + y + 1) thus the above algebraic expression is
written in simpler form.

‘1’ is the factor of  7yz, since
7yz = 1×7×y×z. In fact ‘1’ is
the factor of every term. But
unless required, ‘1’ need not be
shown separately.
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12.1 ;Jj·T düeTkÕ\ ø±s¡D≤+ø£ $uÛÑ»q

á ñ<ëVü≤s¡DqT |ü]o*+|ü⁄eTT.

     7yz = 7(yz) (7 eT]j·TT yz  ø±s¡D≤+ø£eTT\T)

= 7y(z) (7y eT]j·TT z  ø±s¡D≤+ø£eTT\T)

= 7z(y) (7z eT]j·TT y ø±s¡D≤+ø£eTT\T)

= 7 × y × z (7, y eT]j·TT z  ø±s¡D≤+ø£eTT\T)
;Jj·T düe÷kÕ\qT ø±s¡D≤+ø£e≠\ \ã›e≠>± sêj·Te#·TÃqì eTq≈£î

‘Ó\TdüT. 7, y, z \T 7yz jÓ≠ø£ÿ n$uÛ≤»´ ø±s¡D≤+ø£e≠\T. Ç+<äT˝À

ªªn$uÛ≤»´ ø±s¡D≤+ø£e≠\Tμμ nqT |ü<äe≠ Á|ü<Ûëq ø±s¡D≤+ø±\T

ªªnqT<ëìøÏ ã<äT\T>± ñ|üjÓ÷–+#·ã&çq~. n+<äT#˚  7×y×z nH˚~

7yz jÓ≠ø£ÿ n$uÛ≤»´ ø±s¡D≤+ø£ s¡÷|üeTì #Ó|üŒe#·TÃ.  7 × (yz)
Ò̋<ë 7y(z)  Ò̋<ë  7z(y)  \T n$uÛ≤»´  s¡÷|üe≠\T ø±e⁄.

7y(z+3) ;Jj·T düe÷düeTTqT rdüTø=+<ë+.

7y (z + 3) = 7 × y × (z+3) nì sêj·T>∑\eTT. Çø£ÿ&É 7,y, (z + 3) \T n$uÛ≤»´ ø±s¡D≤+ø£eTT\T.

n<̊$<ÛäeTT>±  5x (y+2) (z+3) =5 × x × (y + 2) × (z + 3) Ç#·Ã≥ 5 , x , (y + 2) , (z + 3) \T n$uÛ≤»´

ø±s¡D≤+ø£eTT\T.

Ç$ #̊j·T+&ç

1. á ÁøÏ+~ ;Jj·T düe÷düeTT jÓTTø£ÿ ø±s¡D≤+ø£eTT\T ø£qTø√ÿ+&ç.

(i)  8x2yz (ii)  2xy (x + y) (iii)  3x + y3z

12.2   ø±s¡D≤+ø£ $uÛÑ»q ÄeX¯́ ø£‘·

ˇø£ ;Jj·T düe÷düe≠ jÓ≠ø£ÿ ø±s¡D≤+ø£ $uÛÑ»q »]–‘̊ <ëìì  ø±s¡D≤+ø£e≠\ \ãΔe≠>± sêj·Te#·TÃ.  ø±s¡D≤+ø£e≠\T

dü+K´\T, ;Jj·T #·s¡sêX¯ó\T Ò̋<ë ;Jj·T düe÷kÕ\T ø±e#·TÃ.

;Jj·T düe÷düeTT 23a + 23b + 23c qT rdüTø=+<ë+.

23a + 23b + 23c ´  23(a + b + c) >± sêj·Te#·TÃ.

nq>± 23 eT]j·TT a + b + c  \T ø±s¡D≤+ø£eTT\T.  Ç+<äT˝À 23 dü+U≤´ø±s¡D≤+ø£eTT eT]j·TT (a + b + c)
;Jj·T ø±s¡D≤+ø£eTT.

Ç|ü&ÉT ;»j·T düe÷dü ø±s¡D≤+ø£ $uÛÑ»q |ü<äΔ‘·T\qT >∑÷]Ã #·]Ã<ë›+.

ÁøÏ+~ ;Jj·T düe÷düeTT\T rdüTø=qTeTT.  (i) x2y + y2x + xy  (ii) (4x2 − 1) ÷  (2x − 1).

yÓTT<ä{Ï düe÷düeTTqT  x2y + y2x + xy = xy(x + y + 1) nH̊ dü÷ø£åàs¡÷|ü+˝À Áyêj·Te#·TÃqT.

7yz = 1×7×y×z ø£qTø£ 1,  7yz q≈£î

ˇø£ ø±s¡D≤+ø£eTT. 1, Á|ü‹ dü+K´≈£î

ø±s¡D≤+ø£+ ø±ì nedüs¡yÓTÆq|ü⁄&ÉT e÷Á‘·ẙT

‘1’ ì ˇø£ ø±s¡D≤+ø£eTT>± #·÷bÕ*.
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The second expression (4x2 − 1) ÷  (2x − 1)
2 2 24 1 (2 ) (1)

2 1 2 1
x x
x x
− −

=
− −

 
(2 1)(2 1)

(2 1)
x x

x
+ −

=
−

 = (2x + 1)

From above illustrations it is noticed that the factorisation has helped to write the algebraic
expression in simpler form and it also helps in simplifying the algebraic expression

Let us now discuss of factorisation of some algebraic expressions.

12.3  Method of common factors

Let us factorise 3x +12

On writing each term as the product of irreducible factors we get :

3x + 12 = (3 × x) + (2 × 2 × 3)

What are the common factors of both the terms ?

By taking the common factor 3, we get

3 × [x + (2×2)] = 3 × (x + 4) = 3 (x + 4)

Thus the expression 3x + 12 is the same as 3 (x + 4).

Now we say that 3 and  (x + 4) are the factors of 3x + 12 .Also note that these factors are
irreducible.

 Now let us factorise another expression  6ab+12b

6ab+12b = (2 × 3 × a × b) + (2 × 2 × 3 × b)

               = 2 × 3 × b × (a + 2)     = 6b (a + 2)

∴  6ab + 12b = 6b (a + 2)

Example 1: Factorize     (i) 6xy + 9y2     (ii)  25 a2b +35ab2

Solution: (i) 6xy + 9y2

We have   6 x y  = 2 ×3× x ×y   and  9y2 = 3 ×3 × y × y

3 and ‘y’ are the common factors of the two terms

6b is the HCF of 6ab
and 12b
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¬s+&Ée düe÷düeTT (4x2 − 1) ÷  (2x − 1)

2 2 24 1 (2 ) (1)
2 1 2 1
x x
x x
− −

=
− −

 
(2 1)(2 1)

(2 1)
x x

x
+ −

=
−

 = (2x + 1)

ô|’ ñ<ëVü≤s¡D\ qT+&ç ;Jj·T düe÷düe≠\qT dü÷ø°åàø£]+#·T≥≈£î, dü÷ø£åàs¡÷|ü+˝À Áyêj·≠≥≈£î ø±s¡D≤ø£+ $uÛÑ»q

düVü‰j·T|ü&ÉTqì ‘Ó*j·≠#·Tqï~.

Ç|ü&ÉT ø=ìï ;Jj·T düe÷düe≠\qT ø±s¡D≤+ø£e≠\ \ãΔe≠>± sêj·≠≥ #·]Ã<ë›e≠.

12.3   kÕe÷q´ ø±s¡D≤+ø£eTT\ |ü<ä∆‹

3x +12qT ø±s¡D≤+ø£ $uÛÑ»q #̊<ë›+

Á|ür |ü<äeTTqT n$uÛ≤»´ ø±s¡D≤+ø£eTT\ \ãΔeTT>± sêùdÔ

3x + 12 = (3 × x) + (2 × 2 × 3)>± edüTÔ+~.

¬s+&ç+{Ï jÓTTø£ÿ ñeTà&ç ø±s¡D≤+ø£eTT @$T{Ï?

3 qT ñeTà&ç Ò̋<ë kÕe÷q´ ø±s¡D≤+ø£eTT>± rdüTø=+fÒ

3 × [x + (2×2)] = 3 × (x + 4) = 3 (x + 4)

3x + 12 eT]j·TT 3 (x + 4) π̌ø düe÷düeTTqT dü÷∫kÕÔsTT.

3,  (x + 4) \T 3x + 12 jÓTTø£ÿ ø±s¡D≤+ø£eTT\T. MTs¡T >∑eTìùdÔ nìï ø±s¡D≤+ø£eTT\ n$uÛ≤»´ ø±s¡D≤+ø£eTT\T.

 6ab+12b qT ø±s¡D≤+ø£ $uÛÑ»q #̊<ë›+.

6ab+12b = (2 × 3 × a × b) + (2 × 2 × 3 × b)

               = 2 × 3 × b × (a + 2)     = 6b (a + 2)

∴  6ab + 12b = 6b (a + 2)

ñ<ëVü≤s¡D 1: ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç. (i) 6xy + 9y2     (ii)  25 a2b +35ab2

kÕ<Ûäq: (i) 6xy + 9y2

6 x y  = 2 ×3× x ×y   eT]j·TT  9y2 = 3 ×3 × y × y

3 eT]j·TT ‘y’ \T ¬s+&ÉT |ü<äeTT\ jÓTTø£ÿ kÕe÷q´ ø±s¡D≤+ø£eTT\T.

6ab, 12b \ >∑.kÕ.uÛ≤ 6b
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Hence,  6xy + 9y2

                 = ( 2 ×3×x×y  ) + (3 ×3 × y × y)

               = 3 ×  y × [ (2 × x) + (3 × y)]

∴  6xy + 9y2 = 3y(2 x +3y)

(ii)25 a2b +35ab2   = (5× 5 × a × a × b) +(5× 7 × a × b× b)

                           = 5 × a × b ×[ (5 × a) + (7 × b)]

                           = 5ab (5a + 7b)

∴  25 a2b +35ab2   =  5ab (5a + 7b)

Example 2: Factorise    3 x 2 + 6 x 2y +9 x y2

Solution: 3 x 2 + 6 x 2y + 9 xy2= (3 × x × x)+ (2 × 3 × x × x × y) + (3 × 3 × x × y × y)

                               = 3 × x [x + (2 × x × y) +  (3 ×  y × y)]

                               = 3 x (x +2 xy + 3y2)

                ∴  3 x 2 + 6 x 2y + 9 xy2= 3 x (x +2 x y+3y2)

Do This

Factorise   (i) 9a2 – 6a (ii) 15 a3b  – 35ab3 (iii)  7lm – 21lmn

12.4   Factorisation by grouping the terms

Observe the expression ax + bx + ay + by. You will find that there is no single common
factor to all the terms. But the first two terms have the common factor ‘x’ and the last two
terms have the common factor ‘y’.  Let us see how we can factorise such an expression.

On grouping the terms we get  (ax +bx) +(ay+by)

(ax +bx) +(ay+by) = x (a+b)+ y(a+b)

                                = (a+b)( x +y)

The expression ax + bx + ay  +  by is now expressed as the product of its factors .The
factors are (a+b) and ( x +y), which are irreducible.

The above expression can be factorised by another way of grouping, as follows :

                ax + ay + bx + by = ( ax + ay)+ (bx + by)

                                              =  a (x + y) + b (x + y)

                                             = (x + y) (a + b)

( taking 3 × x  as common factor)

(By taking out common factors from each group)

(By taking out common factors from the groups)
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n+<äT#̊,   6xy + 9y2

                 = ( 2 ×3×x×y  ) + (3 ×3 × y × y)
                  = 3 ×  y × [ (2 × x) + (3 × y)]

∴  6xy + 9y2 = 3y(2 x +3y)
(ii)25 a2b +35ab2   = (5× 5 × a × a × b) +(5× 7 × a × b× b)

                           = 5 × a × b ×[ (5 × a) + (7 × b)]

                           = 5ab (5a + 7b)

∴  25 a2b +35ab2   =  5ab (5a + 7b)

ñ<ëVü≤s¡D 2: 3 x 2 + 6 x 2y +9 x y2
 ø±s¡D≤+ø£eTT\T>± $uÛÑõ+|ü⁄eTT.

3 x 2 + 6 x 2y + 9 xy2= (3 × x × x)+ (2 × 3 × x × x × y) + (3 × 3 × x × y × y)

                               = 3 × x [x + (2 × x × y) +  (3 ×  y × y)]

                               = 3 x (x +2 xy + 3y2)

                ∴  3 x 2 + 6 x 2y + 9 xy2= 3 x (x +2 x y+3y2)

Ç$ #̊j·T+&ç

ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.   (i) 9a2 – 6a      (ii) 15 a3b  – 35ab3   (iii)  7lm – 21lmn

12.4 |ü<ë\qT nqTyÓ’q düeT÷Vü‰\qT #˚j·TeTT <ë«sê ø±s¡D≤+ø£ $uÛÑ»q #˚j·TT≥

ax + bx + ay + by düe÷düeTTqT |ü]o*+#·+&ç. yÓTT<ä{Ï ¬s+&ÉT |ü<ë\T ‘x’qT kÕe÷q´ ø±s¡D≤+ø£eTT>±, ∫e]

¬s+&ÉT |ü<ë\T ‘y’qT kÕe÷q´ ø±s¡D≤+ø£eTT>± ø£*Zj·TTHêïsTT. Hê\TZ |ü<ë\T π̌ø kÕe÷q´ ø±s¡D≤+ø£eTT ø£*Z̋ Òe⁄.

n+<äT#̊ (ax +bx) +(ay+by) nqT ¬s+&ÉT Á>∑÷|ü⁄\T>± #̊ùdÔ

(ax +bx) +(ay+by) = x (a+b)+ y(a+b) >± sêj·TTeTT.

                                = (a+b)( x +y) >± sêj·TTeTT.

ax + bx + ay  +  by  ì (a+b), ( x +y) \ \ãΔeTT>± sêj·Te#·TÃ.

nq>± (a+b), ( x +y) \T ø±s¡D≤+ø£eTT\T>± #Ó|üŒe#·TÃ.

Bìì, |ü<ë\qT nqTyÓ’q düeT÷Vü‰\T>± #̊j·T&É+ <ë«sê ÁøÏ+~ $<Ûä+>± ø±s¡D≤+ø£ $uÛÑ»q #̊j·T>∑\eTT.

                ax + ay + bx + by = ( ax + ay)+ (bx + by)

                                              =  a (x + y) + b (x + y)

                                             = (x + y) (a + b)

( 3 × x  qT ñeTà&ç ø±s¡D≤+ø£sê•>±

rdüTø=q>±)

  

(Á|ü‹ |ü<äeTT˝Àì ñeTà&ç ø±s¡D sêX̄ó\qT rdüTø=q>±)

(Á|ü‹ |ü<äeTT˝Àì ñeTà&ç ø±s¡D≤+ø£ sêX̄ó\qT rdüTø=q>±)
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Do This

Factorise    (i)  5 x y + 5 x + 4y + 4 (ii) 3ab + 3a + 2b + 2

Example 3:      Factorise 6ab – b2 – 2bc +12ac

Solution: Step 1: Check whether there are any common factors for all terms.

Step 2: On regrouping the first two terms we have

6ab – b2  = b (6a – b)  ———I

Note that you need to change order of the last two terms in the
expression as 12ac – 2bc.

Thus 12ac – 2bc = 2c( 6a – b) ———II

Step 3: Combining    I and  II together

6ab – b2 – 2bc +12ac  =  b (6a – b) +2c (6a – b)

= (6a – b) (b + 2c)

Hence the factors of 6ab – b2 –2bc + 12ac are (6a– b) and (b + 2c)

Exercise - 12.1

1. Find the common factors of the given terms in each.

(i)  8x, 24 (ii)  3a, 21ab (iii)  7xy, 35x2y3 (iv) 4m2, 6m2, 8m3

(v)  15p, 20qr, 25rp (vi)  4x2, 6xy, 8y2x (vii)  12 x2y, 18 xy2

2. Factorise the following expressions

(i)  5x2 – 25xy (ii)  9a2 – 6ax (iii) 7p2 + 49pq

(iv)  36 a2b – 60 a2bc (v)  3a2bc + 6ab2c + 9abc2

(vi)  4p2 + 5pq – 6pq2 (vii) ut +  at2

3. Factorise the following :

(i) 3ax – 6xy + 8by – 4ab (ii) x3 + 2x2 +5x + 10

(iii) m2 – mn + 4m  – 4n (iv) a3 – a2b2 – ab + b3 (v) p2q – p r2 – pq + r2

By taking out common
factor (6a – b)
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Ç$ #̊j·T+&ç

ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.  (i)  5 x y + 5 x + 4y + 4 (ii) 3ab + 3a + 2b + 2

ñ<ëVü≤s¡D 3:      6ab – b2 – 2bc +12ac qT ø±s¡D≤+ø£ $uÛÑ»q #̊j·÷*.

kÕ<Ûäq: k˛bÕqe≠ 1: nìï |ü<ë\≈£î kÕe÷q´ ø±s¡D≤+ø£eTT ø£*–j·TTqï<ë dü]#·÷&É+&ç.

k˛bÕqe≠ 2: yÓ≠<ä{Ï ¬s+&ÉT |ü<ë\qT düe∂Vü≤e≠>± #˚ùdÔ,

6ab – b2  = b (6a – b)  ———I
∫e] ¬s+&ÉT |ü<ë\qT düeT÷Vü≤eTT>± #̊ùdÔ   12ac – 2bc.

ø±e⁄q 12ac – 2bc = 2c( 6a – b) ———II

k˛bÕqeTT 3: I,  II  k˛bÕqeTT\T ø£\T|ü>±

6ab – b2 – 2bc +12ac  =  b (6a – b) +2c (6a – b)

= (6a – b) (b + 2c)

ø±e⁄q 6ab – b2 –2bc + 12ac jÓTTø£ÿ ø±s¡D≤+ø£eTT\T (6a– b) eT]j·TT (b + 2c)

nuÛ≤´düeTT ` 12.1

1. á ÁøÏ+<ä Ç∫Ãq |ü<äeTT\ jÓTTø£ÿ kÕe÷q´ ø±s¡D≤+ø£eTT\T ø£qTø√ÿ+&ç.

(i)  8x, 24 (ii)  3a, 21ab (iii)  7xy, 35x2y3 (iv) 4m2, 6m2, 8m3

(v)  15p, 20qr, 25rp (vi)  4x2, 6xy, 8y2x (vii)  12 x2y, 18 xy2

2. á ÁøÏ+~ ;Jj·T düe÷kÕ\qT ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.

(i)  5x2 – 25xy (ii)  9a2 – 6ax (iii) 7p2 + 49pq

(iv)  36 a2b – 60 a2bc (v)  3a2bc + 6ab2c + 9abc2

(vi)  4p2 + 5pq – 6pq2 (vii) ut +  at2

3. á ÁøÏ+~ yê{ÏøÏ ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.

(i) 3ax – 6xy + 8by – 4ab (ii) x3 + 2x2 +5x + 10

(iii) m2 – mn + 4m  – 4n (iv) a3 – a2b2 – ab + b3 (v) p2q – p r2 – pq + r2

(6a – b) qT ñeTà&ç ø±s¡D

sê•>± rdüTø=q>±
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12.5   Factorisation using identities

We know that (a + b)2 ≡  a2 + 2ab + b2

(a – b)2 ≡  a2 – 2ab + b2

(a + b) (a – b) ≡  a2 – b2 are some algebraic identities.

We can use these identities for factorisation, if the given expression is in the form of RHS
(Right Hand Side) of the particular identity.  Let us see some examples.

Example 4: Factorise x2 + 10x + 25

Solution: The given expression contains three terms  and the first and third terms are
perfect squares. That is x2 and 25 ( 52  ).  Also the middle term contains the
positive sign. This suggests that it can be written  in the form of    a2 + 2ab +
b2,

so  x2 + 10x + 25 = (x)2 + 2 (x) (5) + (5)2

We can compare it with a2 + 2ab + b2 which in turn is  equal to the LHS of
the identity          i.e.  (a + b)2 . Here a = x and  b = 5

We have x2 + 10x + 25 =  (x + 5)2 = (x + 5) (x + 5)

Example 5: Factorise 16z2 – 48z + 36

Solution: Taking common numerical factor from the given expression we get

16z2 – 48z + 36 = (4 × 4z2) – (4 × 12z) + (4 × 9) = 4(4z2 – 12z  +  9)

Note that 4z2 = (2z)2 ;  9 = (3)2 and 12z = 2 (2z) (3)
4z2 – 12z + 9  = (2z)2 – 2 (2z) (3) + (3)2   since   a2 – 2ab + b2 =   (a – b)2

= (2z – 3)2

By comparison , 16z2 – 48z + 36  = 4(4z2 – 12z + 9) = 4 (2z – 3)2

    = 4(2z – 3)(2z – 3)
Example 6:  Factorise 25p2 – 49q2

Solution: We notice that the expression is a difference of two perfect squares.

i.e., the expression is of the form a2 – b2.

Hence Identity         a2 – b2 = (a+b) (a-b) can be applied

                      25p2 – 49q2 =  (5p)2 – (7q)2

=  (5p + 7q) (5p – 7q) [Q  a2–b2 = (a + b) (a–b)]

Therefore,     25p2 – 49q2 =  (5p + 7q) (5p – 7q)
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12.5   düs¡«düe÷q‘·«eTT\qT ñ|üjÓ÷–+∫ ø±s¡D≤+ø£ $uÛÑ»q #˚j·TT≥

          (a + b)2 ≡  a2 + 2ab + b2

           (a – b)2 ≡  a2 – 2ab + b2

(a + b) (a – b) ≡  a2 – b2 
\T ø=ìï düs¡«düe÷q‘·«e≠\T.

Ç∫Ãq ;Jj·T düe÷düe≠\T ô|’ düs¡«düe÷q‘·«e≠\˝Àì ≈£î&çyÓ’|ü⁄q >∑\ |ü<äe≠\ s¡÷|ü+˝À ñqï|ü&ÉT, ô|’

düs¡«düe÷q‘·«e≠\T ñ|üjÓ÷–+#·e#·TÃ. n≥Te+{Ï ñ<ëVü≤s¡D\T ø=ìï |ü]o*<ë›+.

ñ<ëVü≤s¡D 4: x2 + 10x + 25 ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.

kÕ<Ûäq: Ç∫Ãq düe÷dü+˝À yÓTT<ä{Ï, eT÷&Ée |ü<ë\T |ü]|üPs¡í es¡ÈeTT\T, nq>± x2 
eT]j·TT 25 (5)

2
 \T

eT<Ûä´|ü<äeTT <Ûäq dü+»„qT ø£*Zj·TT+~. n+<äT#˚ á düe÷düeTTqT a2 + 2ab + b2

düs¡«düe÷q‘·«eTTqT|üjÓ÷–+∫ kÕ<Ûäq #̊j·Te#·TÃ. Ä düe÷düeTTqT a2 + 2ab + b2
 s¡÷|ü+˝À

Áyêj·Te#·TÃqT.

  x2 + 10x + 25 = (x)2 + 2 (x) (5) + (5)2

a2 + 2ab + b2  qT  (a + b)2  ‘√ b˛*Ã#·÷ùdÔ Ç#·Ã≥ a = x eT]j·TT b = 5

∴  x2 + 10x + 25 =  (x + 5)2 = (x + 5) (x + 5)

ñ<ëVü≤s¡D 5: 16z2 – 48z + 36 qT ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

kÕ<Ûäq: Ç∫Ãq düe÷düeTT qT+&ç ñeTà&ç dü+U≤´‘·àø£ ø±s¡D≤+ø£eTT rdüTø=q>±

16z2 – 48z + 36 = (4 × 4z2) – (4 × 12z) + (4 × 9) = 4(4z2 – 12z  +  9)

4z2 = (2z)2 ;  9 = (3)2 
nì >∑eTì+#·+&ç. eT]j·TT 12z = 2 (2z) (3)

4z2 – 12z + 9  = (2z)2 – 2 (2z) (3) + (3)2       [Q  a2 – 2ab + b2 =   (a – b)2]

= (2z – 3)2

b˛*Ã#·÷ùdÔ, 16z2 – 48z + 36  = 4(4z2 – 12z + 9) = 4 (2z – 3)2

    = 4(2z – 3)(2z – 3)

ñ<ëVü≤s¡D 6:  25p2 – 49q2  qT ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

kÕ<Ûäq: á düe÷dü+˝À ¬s+&ÉT |ü<ë\ |ü]|üPs¡í es¡ZeTT\ eT]j·TT ¬s+&Ée |ü<äeTT ãTTDdü+»„qT ø£*Zj·TT+~

nì >∑eTì+#·e#·TÃ. nq>± a2 – b2 s¡÷|ü+˝À ñqï~.

 ø£qTø£                         a2 – b2 = (a+b) (a-b) qT ñ|üjÓ÷–+#·e#·TÃqT.

                     25p2 – 49q2 =  (5p)2 – (7q)2

=  (5p + 7q) (5p – 7q) [Q  a2–b2 = (a + b) (a–b)]

∴                  25p2 – 49q2 =  (5p + 7q) (5p – 7q)
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Example 7: Factorise 48a2 – 243b2

Solution: We see that the two terms are not perfect squares. But both have ‘3’ as
common factor.

That is  48a2 – 243b2 = 3 [16a2 – 81b2]
=  3 [(4a)2 – (9b)2]   Again   a2 – b2 =  (a+b)(a – b)
=  3 [ (4a + 9b) (4a – 9b)]
=  3 (4a + 9b) (4a – 9b)

Example 8: Factorise x2 + 2xy + y2 – 4z2

Solution: The first three terms of the expression are in the form (x + y)2 and the fourth
term is a perfect square.

Hence x2 + 2xy + y2 – 4z2     = (x + y)2 – (2z)2

=  [(x + y) + 2z] [(x + y) – 2z]
=  (x + y + 2z) ( x + y – 2z)

Example 9: Factorise p4 – 256
Solution: p4 = (p2)2  and  256 =  (16)2

Thus    p4 – 256 =  (p2)2 – (16)2

=  (p2 – 16 ) (  p2 +16 )
=  (p+4) (p–4) (  p2 +16 )

12.6 Factors of the expression in the form of (x + a) (x + b) = x2 + (a + b)x + ab

Observe the expressions x2 + 12x + 35, x2 + 6x – 27, a2 – 6a + 8, 3y2 + 9y + 6.... etc. These
expressions can not be factorised by using earlier identities, as the constant terms are not perfect
squares.

Consider  x2 + 12x + 35.

All these terms cannot be grouped for factorisation. Let us look for two factors of 35 whose sum
is 12 so that it is in the form of identity  x2 + (a + b)x + ab
Consider all the possible ways of writing the constant as a product of two factors.

35 = 1 × 35 1 + 35 = 36

(–1)  × (–35)  –1 – 35 = –36

5 × 7 5 + 7 = 12

(–5) × (–7) –5 – 7 = –12

Sum of which pair is equal to the coefficient of the middle terms ? Obviously it is 5 + 7 = 12

 a2 – b2  = (a+b) (a–b)

 Q   p2–16 = (p+4) (p–4)
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ñ<ëVü≤s¡D 7: 48a2 – 243b2 ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

kÕ<Ûäq: ¬s+&ÉT |ü<äeTT\ K∫Ã‘·yÓTÆq |ü]|üPs¡í es¡ZeTT\T ø±e⁄. ø±ì ¬s+&ÉT |ü<äeTT\≈£î ª3μ ˇø£ ñeTà&ç

ø±s¡Dsê•.

          48a2 – 243b2 = 3 [16a2 – 81b2]

=  3 [(4a)2 – (9b)2] [a2 – b2 =  (a+b)(a – b)ø±e⁄q]

=  3 [ (4a + 9b) (4a – 9b)]
=  3 (4a + 9b) (4a – 9b)

ñ<ëVü≤s¡D 8: x2 + 2xy + y2 – 4z2  
ø±s¡D≤+ø±\T>± $uÛÑõ+#·+&ç.

kÕ<Ûäq: Ç+<äT yÓTT<ä{Ï eT÷&ÉT |ü<äeTT\T  (x + y)2 
s¡÷|ü+˝À ø£\e⁄. Hê\T>∑e |ü<äeTT |ü]|üPs¡íes¡ZeTT.

ø±e⁄q  x2 + 2xy + y2 – 4z2     = (x + y)2 – (2z)2

=  [(x + y) + 2z] [(x + y) – 2z]
=  (x + y + 2z) ( x + y – 2z)

ñ<ëVü≤s¡D 9: p4 – 256 qT ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.

kÕ<Ûäq: p4 = (p2)2 eT]j·TT  256 =  (16)2

                     p4 – 256  =  (p2)2 – (16)2

         =  (p2 – 16 ) (  p2 +16 )
         =  (p+4) (p–4) (  p2 +16 )

12.6  (x + a) (x + b) = x2 + (a + b)x + ab     s¡÷|ü+˝À ñqï düe÷dü ø±s¡D≤+ø£ $uÛÑ»q

x2 + 12x + 35, x2 + 6x – 27, a2 – 6a + 8, 3y2 + 9y + 6....  yÓTT<ä\>∑T düe÷düeTT\qT eTT+<äT

ñ|üjÓ÷–+∫q eT÷&ÉT düs¡«düe÷q‘·«eTT\qT|üjÓ÷–+∫ ø±s¡D≤+ø£ $uÛÑ»q #̊j·T Ò̋eTT. BìøÏ >∑\ ø±s¡DeTT dæús¡|ü<äeTT\T

|ü]|üPs¡í es¡Z dü+K´\T ø±e⁄.

x2 + 12x + 35 qT rdüTø=ìq

x2 + (a + b)x + ab‘√ b˛*Ãq

35 qT ¬s+&ÉT ø±s¡D≤+ø±\ \ã›+>± $uÛÑõdü÷Ô Ä ¬s+&ÉT ø±s¡D≤+ø±\qT ø£*|æ‘̊ 12 e#̊Ã≥≥T¢ ñ+&Ü*.

dæús¡sê•ì ¬s+&ÉT ø±s¡DsêX¯ó\ \ãΔe≠>± kÕ<Ûä́ yÓTÆq nìï $<Ûë\T>± rdüTø=qTe≠.

   35 = 1 × 35   1 + 35 = 36

=  (–1)  × (–35) –1 – 35  = –36

= 5 × 7     5 + 7 = 12

= (–5) × (–7)   –5 – 7 = –12

@ ¬s+&ÉT ø±s¡D≤+ø±\ (»+≥) yÓ≠‘·Ô+ eT<Ûä́ |ü<ä+ jÓ≠ø£ÿ >∑TDø£e≠ n>∑T#·Tqï~? n~ K∫Ã¤‘·+>± 5 + 7R 12.

 a2 – b2  = (a+b) (a–b)

 Q   p2–16 = (p+4) (p–4)
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∴  x2 + 12x + 35 =   x2 + (5+ 7) x + 35
=   x2 + 5x + 7x + 35 (Q  12x = 5x  +  7x)
=  x (x + 5) + 7 (x + 5) (By taking out common factors)
=  (x + 5) (x + 7) (By taking out (x + 5) as common factor)

From the above discussion we may conclude that the expression which can be written in the
form of x2 + (a + b) x + ab can be factorised as (x + a) (x + b)

Example 10: Factorise   m2 − 4m – 21

Solution: Comparing m2 − 4m – 21 with the identity x2 + (a + b) x + ab  we note that

                ab = − 21,   and a+b = –4.  So, (−7) + 3 = −4 and (−7 )(3) = −21

                Hence    m2 – 4m – 21 = m2 −7m + 3m– 21

= m ( m − 7) + 3 (m − 7)

= (m −7)  (m +3)

∴    m2 −  4m – 21 = (m − 7) (m +3)

Example 11: Factorise   4x2 +20x – 96

Solution: We notice that 4 is the common factor of all the terms.

Thus 4x2 + 20x – 96 = 4 [x2 +5x – 24]

 x2 +5x – 24

= x2 + 8x − 3x − 24

=   x ( x + 8) − 3( x + 8)

=   ( x + 8 )( x – 3)

∴  4x2 + 20x –  96  = 4( x + 8 )( x – 3 )

Exercise - 12.2

1. Factorise the following expressions-

(i)  a2 + 10a + 25 (ii)  l2 – 16l + 64 (iii) 36x2 + 96xy + 64y2

(iv)  25x2 + 9y2 – 30xy (v)  25m2 – 40mn + 16n2

(vi)  81x2 – 198 xy + 12ly2 (vii) (x+y)2 – 4xy          (Hint : first expand (x + y)2

(viii)  l4 + 4l2m2 + 4m4

Factors of –21   and    their sum
    –1 × 21 = –21     –1 + 21 = 20
1  × (–21) = –21       1 – 21 = –20
      –7 × 3 = –21      –7 + 3 =  –4
      –3 × 7 = –21      –3 + 7 = 4

Factors of –24   and    their sum
    –1 × 24 = –24     –1 + 24 = 23
1  × (–24) = –24       1 – 24 = –23
      –8 × 3 = –24      3  – 8  = –5
      –3 × 8 = –24      –3 + 8 = 5
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∴  x2 + 12x + 35 =   x2 + (5+ 7) x + 35
=   x2 + 5x + 7x + 35 (Q  12x = 5x  +  7x)
=  x (x + 5) + 7 (x + 5) (ñeTà&ç ø±s¡DsêX̄ó\T rdüTø=q>±)

=  (x + 5) (x + 7) [(x + 5) ñeTà&ç ø±s¡Dsê•>± rdüTø=q>±)]

ô|’ ñ<ëVü≤s¡DqqTdü]+∫  x2 + (a + b) x + ab qT  (x + a) (x + b) >± sêj·Te#·TÃqì >∑eTì+#·e#·TÃ.

ñ<ëVü≤s¡D 10: m2 − 4m – 21 ø±s¡D≤+ø£ $uÛÑ»q #̊j·÷*.

kÕ<Ûäq:       m2 − 4m – 21 qT  x2 + (a + b) x + ab  düs¡«düe÷q‘·«eTT‘√ b˛\Ã>±

            ab =−21,   eT]j·TT a+b =–4.  ø±e⁄q (−7)+3=−4 eT]j·TT (−7 )(3)=−21 nì >∑eTì+#·e#·TÃ.

                ø±e⁄q    m2 – 4m – 21  = m2 −7m + 3m– 21

 = m ( m − 7) + 3 (m − 7)

 = (m −7)  (m +3)

∴∴∴∴∴  m2 −  4m – 21 = (m − 7) (m +3)

ñ<ëVü≤s¡D 11: 4x2 +20x – 96ì ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.

kÕ<Ûäq: eTq+ 4  kÕe÷q´ø±s¡D≤+ø£eTT>± >∑T]Ô+#·e#·TÃ.

n+<äTe\¢ 4x2 + 20x – 96 = 4 [x2 +5x – 24]

x2 +5x – 24

= x2 + 8x − 3x − 24

=   x ( x + 8) − 3( x + 8)

=   ( x + 8 )( x – 3)

∴  4x2 + 20x –  96  = 4( x + 8 )( x – 3 )

nuÛ≤´düeTT ` 12.2

1. á ÁøÏ+~ düe÷kÕ\qT ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

(i)  a2 + 10a + 25 (ii)  l2 – 16l + 64 (iii) 36x2 + 96xy + 64y2

(iv)  25x2 + 9y2 – 30xy (v)  25m2 – 40mn + 16n2

(vi)  81x2 – 198 xy + 12ly2 (vii) (x+y)2 – 4xy      (dü÷#·q: yÓTT<ä≥(x + y)2
 qT $düÔ]+#·+&ç.)

(viii)  l4 + 4l2m2 + 4m4

–21 jÓTTø£ÿ      eT]j·TT yê{Ï yÓTT‘·Ô+

ø±s¡D≤+ø£eTT\

    –1 × 21 = –21     –1 + 21 = 20
1  × (–21) = –21       1 – 21 = –20
      –7 × 3 = –21      –7 + 3 =  –4
      –3 × 7 = –21      –3 + 7 = 4

–24 jÓTTø£ÿ       eT]j·TT yê{Ï yÓTT‘·Ô+

ø±s¡D≤+ø£eTT\

    –1 × 24 = –24     –1 + 24 = 23
1  × (–24) = –24       1 – 24 = –23
      –8 × 3 = –24      3  – 8  = –5
      –3 × 8 = –24      –3 + 8 = 5
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2. Factorise the following
(i)  x2 – 36 (ii)  49x2 – 25y2 (iii)  m2 – 121
(iv)  81 – 64x2 (v)  x2y2 – 64 (vi)  6x2 – 54
(vii)  x2– 81 (viii)  2x – 32 x5 (ix)  81x4 – 121x2

(x)  (p2 – 2pq + q2) – r2 (xi)  (x + y)2 – (x – y)2

3. Factorise the expressions-
(i)  lx2 + mx (ii)  7y2+ 35Z2 (iii)  3x4 + 6x3y + 9x2Z
(iv)  x2 – ax – bx + ab (v)  3ax – 6ay – 8by + 4bx (vi)  mn + m+ n+1
(vii)  6ab – b2 + 12ac – 2bc (viii)  p2q – pr2 – pq + r2 (ix)  x (y+z) – 5 (y+z)

4. Factorise the following
(i) x4 – y4 (ii) a4 – (b+c)4 (iii) l2 – (m – n)2

(iv) 49x2 –  
16
25 (v) x4 – 2x2y2 + y4 (vi) 4 (a+b)2 – 9 (a – b)2

5. Factorise the following expressions

(i)  a2 + 10a + 24       (ii) x2 + 9x + 18 (iii) p2 – 10p + 21 (iv) x2 – 4x – 32

12.7   Division of algebraic expressions

We know that division is the inverse operation of multiplication.

Let us  consider      3x × 5x 3= 15  x4

Then               15x 4 ÷  5x3  = 3x  and      15x4 ÷ 3x =  5x3

Similarly consider      6a (a + 5) = 6a2 + 30a

Therefore   (6a2 +30a) ÷ 6a  =   a +5

and also   (6a2 +30a)  ÷ (a+5) =  6a.

12.8   Division of a monomial by another monomial

Consider 24x3 ÷ 3x

∴ 24x3 ÷ 3x

=  
2 2 2 3

3
× × × × × ×

×
x x x

x

=   
(3 ) (2 2 2 )

(3 )
x x x

x
× × × × ×

×  =   8x2

SCERT, T
ELA

NGANA



191ø±s¡D≤+ø£ $uÛÑ»q$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

2. á ÁøÏ+~ yê{Ïì ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

(i)  x2 – 36 (ii)  49x2 – 25y2 (iii)  m2 – 121

(iv)  81 – 64x2 (v)  x2y2 – 64 (vi)  6x2 – 54

(vii)  x2– 81 (viii)  2x – 32 x5 (ix)  81x4 – 121x2

(x)  (p2 – 2pq + q2) – r2 (xi)  (x + y)2 – (x – y)2

3. á ÁøÏ+~ düe÷kÕ\qT ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

(i)  lx2 + mx (ii)  7y2+ 35Z2 (iii)  3x4 + 6x3y + 9x2Z

(iv)  x2 – ax – bx + ab (v)  3ax – 6ay – 8by + 4bx (vi)  mn + m+ n+1

(vii)  6ab – b2 + 12ac – 2bc (viii)  p2q – pr2 – pq + r2 (ix)  x (y+z) – 5 (y+z)
4. á ÁøÏ+~ yê{Ïì ø±s¡D≤+ø£ $uÛÑ»q #̊j·T+&ç.

(i) x4 – y4 (ii) a4 – (b+c)4 (iii) l2 – (m – n)2

(iv) 49x2 –  
16
25 (v) x4 – 2x2y2 + y4 (vi) 4 (a+b)2 – 9 (a – b)2

5. á ÁøÏ+~ düe÷kÕ\qT ø±s¡D≤+ø£eTT\T>± $uÛÑõ+#·+&ç.

(i)  a2 + 10a + 24       (ii) x2 + 9x + 18 (iii) p2 – 10p + 21 (iv) x2 – 4x – 32

12.7   ;Jj·T düe÷kÕ\ uÛ≤>±Vü‰s¡+

uÛ≤>∑Vü‰s¡eTT, >∑TDø±s¡eTT jÓTTø£ÿ $˝ÀeT Á|üÁøÏj·T nì eTq≈£î ‘Ó\TdüT.

 3x × 5x 3= 15  x4
qT rdüTø=+<ë+

n+<äT#̊               15x 4 ÷  5x3  = 3x eT]j·TT      15x4 ÷ 3x =  5x3

        6a (a + 5) = (6a2 + 30a)

n+<äT#̊         (6a2 +30a) ÷ 6a  =   a +5

eT]j·TT   (6a2 +30a)  ÷ (a+5) =  6a.

12.8   ˇø£ @ø£|ü~ì eTs=ø£ @ø£|ü~#̊ uÛ≤>±Vü‰s¡+

 24x3 ÷ 3x qT rdüTø=+<ë+.

∴ 24x3 ÷ 3x

=  
2 2 2 3

3
× × × × × ×

×
x x x

x

=   
(3 ) (2 2 2 )

(3 )
x x x

x
× × × × ×

×  =   8x2
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Example 12: Do the following Division

(i)  70x4 ÷ 14 x2 (ii)  4x3y3z3 ÷ 12xyz

Solution: (i) 70x4 ÷  14x2 = 
2 5 7

2 7
x x x x

x x
× × × × × ×

× × ×

= 
5

1
x x× ×

= 5x2

(ii) 4x3y3z3 ÷ 12xyz =  
4

12
× × × × × × × × ×

× × ×
x x x y y y z z z

x y z

=  2 2 21
3

x y z

12.9  Division of an expression by a monomial

Let us consider the division of the trinomial

6x4+10x3 + 8x2 by a monomial 2x2

6x4 + 10x3 + 8x2 = [2 × 3 × x × x ×x  × x] + [2  × 5 × x × x × x] + [2 × 2 × 2 × x × x]

= (2x2) ( 3x2 ) +  (2x2 ) (5 x) + 2x2 (4)

= 2x2 [3x2 + 5x + 4]

Thus     (6x4 + 10x3 + 8x2) ÷ 2x2

=
4 3 2

2

6 10 8
2

x x x
x

+ +
    =  

2 2

2

2 (3 5 4)
2

x x x
x
+ +

=  (3x2 + 5x + 4)

Alternatively each term in the expression could be divided by the monomial (using the cancellation
method)

(6x4 + 10x3 + 8x2) ÷ 2x2

4 3 2

2 2 2
6 10 8
2 2 2

= + +
x x x
x x x

= 3x2 + 5x + 4

Q  2x2 is common factor

Here we divide each term of the
expression in the numerator by the
monomial in the denominator
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ñ<ëVü≤s¡D 12: á ÁøÏ+~ uÛ≤>±Vü‰s¡eTTqT #̊j·T+&ç.

(i)  70x4 ÷ 14 x2 (ii)  4x3y3z3 ÷ 12xyz

kÕ<Ûäq: (i) 70x4 ÷  14x2 = 
2 5 7

2 7
x x x x

x x
× × × × × ×

× × ×

= 
5

1
x x× ×

= 5x2

(ii) 4x3y3z3 ÷ 12xyz =  
4

12
× × × × × × × × ×

× × ×
x x x y y y z z z

x y z

=  2 2 21
3

x y z

12.9   ˇø£ düe÷düeTTqT @ø£|ü~‘√ uÛ≤>∑Vü‰s¡eTT #̊j·TT≥

Á‹|ü~ jÓTTø£ÿ uÛ≤>±Vü‰s¡eTTqT rdüTø=+<ë+.

6x4+10x3 + 8x2 qT @ø£|ü~ì 2x2
 #̊ uÛ≤–<ë›+.

6x4 + 10x3 + 8x2 = [2 × 3 × x × x ×x  × x] + [2  × 5 × x × x × x] + [2 × 2 × 2 × x × x]

= (2x2) ( 3x2 ) +  (2x2 ) (5 x) + 2x2 (4)

= 2x2 [3x2 + 5x + 4]

n+<äT#̊     (6x4 + 10x3 + 8x2) ÷ 2x2

=
4 3 2

2

6 10 8
2

x x x
x

+ +
    =  

2 2

2

2 (3 5 4)
2

x x x
x
+ +

=  (3x2 + 5x + 4)
Á|ü‘ê´e÷ïj·TeTT>± düe÷düeTT˝Àì Á|ür|ü<äeTTqT @ø£|ü~#̊ uÛ≤–+∫ kÕe÷q´ ø±s¡D≤+ø£eTT\qT ø={Ïºẙ<ë›+.

(6x4 + 10x3 + 8x2) ÷ 2x2

4 3 2

2 2 2
6 10 8
2 2 2

= + +
x x x
x x x

= 3x2 + 5x + 4

Ç#·Ã≥ düe÷düeTT˝Àì Á|ü‹|ü<äeTTqT

Vü‰s¡+˝Àì @ø£|ü~#˚ uÛ≤–<ë›+.

 Q  2x2 kÕe÷q´ ø±s¡D≤+ø£eTT
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Example 13: Divide 30 (a2bc + ab2c + abc2) by 6abc

Solution : 30 (a2bc + ab2c + abc2)

=2 ×  3 ×  5 [(a ×  a ×  b ×  c) + (a ×  b ×  b ×  c) + (a ×  b ×  c ×  c)]

= 2 ×  3 ×  5 ×  a ×  b ×  c  (a + b + c)

Thus 30 (a2bc + ab2c + abc2) ÷ 6abc

2 3 5 ( )
2 3

× × × + +
=

× ×
abc a b c

abc

= 5 (a + b + c)

Alternatively  30 (a2bc + ab2c + abc2) ÷ 6abc
2 2 230 30 30

6 6 6
= + +

a bc ab c abc
abc abc abc

 = 5a +5b + 5c

=  5 (a + b + c)

12.10 Division of Expression by Expression:

Consider (3a2 + 21a ) ÷ (a+7)

Let us first factorize 3a2 + 21a  to check and match factors with the denominator

(3a2 + 21a ) ÷ ( a+7) = 
23 21

7
+
+

a a
a

  = 
3 ( 7)

7
a a
a

+
+

  = 3a

 = 3a

Example 14: Divide 39y3(50y2 – 98)  by 26y2(5y+7)

Solution : 39y3(50y2 – 98) = 3 × 13 × y × y × y × [2 (25y2–49)]

=2× 3 × 13 × y × y × y × [(5y)2– (7)2]         a2–b2   = (a+b)(a–b)

=2× 3 × 13 × y × y × y × [(5y + 7)  (5y – 7)]

= 2× 3 × 13 × y × y × y × (5y +7) (5y – 7)

Also       26y2(5y + 7) = 2× 13 ×  y × y × ((5y + 7)
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ñ<ëVü≤s¡D 13: 30 (a2bc + ab2c + abc2) qT 6abc #̊ uÛ≤–+|ü⁄eTT.

kÕ<Ûäq: 30 (a2bc + ab2c + abc2)

=2 ×  3 ×  5 [(a ×  a ×  b ×  c) + (a ×  b ×  b ×  c) + (a ×  b ×  c ×  c)]

= 2 ×  3 ×  5 ×  a ×  b ×  c  (a + b + c)

n+<äT#̊ 30 (a2bc + ab2c + abc2) ÷ 6abc

2 3 5 ( )
2 3

× × × + +
=

× ×
abc a b c

abc

= 5 (a + b + c)

Á|ü‘ê´e÷ïj·T+>±   30 (a2bc + ab2c + abc2) ÷ 6abc
2 2 230 30 30

6 6 6
= + +

a bc ab c abc
abc abc abc

 = 5a +5b + 5c

=  5 (a + b + c)

12.10 ˇø£ düe÷düeTTqT eTs√ düe÷düeTT#˚ uÛ≤–+#·T≥

(3a2 + 21a ) ÷ (a+7)qT rdüTø=+<ë+.

eTT+<äT>± 3a2 + 21a  qT ø±s¡D≤+ø£ $uÛÑ»q #̊<ë›+.

(3a2 + 21a ) ÷ ( a+7) = 
23 21

7
+
+

a a
a

  = 
3 ( 7)

7
a a
a

+
+

  = 3a

 = 3a

ñ<ëVü≤s¡D14: 39y3(50y2 – 98)  qT 26y2(5y+7) #̊ uÛ≤–+|ü⁄eTT.

kÕ<Ûäq: 39y3(50y2 – 98) = 3 × 13 × y × y × y × [2 (25y2–49)]

=2× 3 × 13 × y × y × y × [(5y)2– (7)2]         a2–b2   = (a+b)(a–b)

=2× 3 × 13 × y × y × y × [(5y + 7)  (5y – 7)]

= 2× 3 × 13 × y × y × y × (5y +7) (5y – 7)

n<̊$<Ûä+>±  26y2(5y + 7) = 2× 13 ×  y × y × ((5y + 7)
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∴    [ 39y3(50y2 – 98) ] ÷  [ 26y2(5y + 7) ]

=  
[2 3 13 (5 7)(5 7)]

[2 13 (5 7)]
y y y y y

y y y
× × × × × + −

× × × × +

=  3y (5y − 7)

Example 15: Divide m2− 14m − 32 by m+2

Solution : Here m2 − 14m − 32 = m2 − 16m +2m − 32

= m(m − 16) + 2(m − 16)

= (m − 16)(m+2)

(m2 − 14m − 32) ÷ (m+2) = (m − 16)(m+2) ÷  ( m+2)

= (m − 16)

Example 16: Divide 42(a4− 13a3+36a2) by 7a(a − 4)

Solution : 42(a4− 13a3+36a2) = 2 × 3 × 7 × a   × a × (a2 − 13a + 36)

= 2 × 3 × 7 ×   a   × a ×( a2 − 9a − 4a + 36)

= 2 × 3 × 7 ×   a   × a × [a (a – 9) –4( a − 9)]

= 2 × 3 × 7 ×   a   × a ×[(a − 9)(a – 4)]

= 2 × 3 × 7 × a × a × (a – 9) (a – 4)

     42 (a4−13a3+ 36a2) ÷ 7a (a − 4) = 2 × 3 × 7 ×  a  × a × (a − 9)(a  – 4) ÷ 7a(a − 4)

= 6a (a − 9)

Example 17: Divide      x(3x2 − 108) by 3x(x − 6)

Solution : x(3x2 − 108) =  x × [ 3(x2 − 36)]

=  x × [ 3(x2 − 62)]

= x × [3(x + 6)(x − 6)]

= 3 × x × [ (x + 6)(x − 6)]

    x(3x2− 108) ÷  3x (x − 6) = 3 × x × [ (x + 6) (x − 6)] ÷3x (x – 6)

= (x + 6)
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∴    [ 39y3(50y2 – 98) ] ÷  [ 26y2(5y + 7) ]

=  
[2 3 13 (5 7)(5 7)]

[2 13 (5 7)]
y y y y y

y y y
× × × × × + −

× × × × +

=  3y (5y − 7)

ñ<ëVü≤s¡D 15: m2− 14m − 32 qT m+2 #̊ uÛ≤–+|ü⁄eTT

kÕ<Ûäq: Ç#·Ã≥             m2 − 14m − 32 = m2 − 16m +2m − 32

= m(m − 16) + 2(m − 16)

= (m − 16)(m+2)

(m2 − 14m − 32) ÷(m+2) = (m − 16)(m+2) ÷  ( m+2)

= (m − 16)

ñ<ëVü≤s¡D 16:  42(a4− 13a3+36a2) qT 7a(a − 4) #̊ uÛ≤–+|ü⁄eTT

kÕ<Ûäq: 42(a4− 13a3+36a2) = 2 × 3 × 7 × a   × a × (a2 − 13a + 36)

= 2 × 3 × 7 ×   a   × a ×( a2 − 9a − 4a + 36)

= 2 × 3 × 7 ×   a   × a × [a (a – 9) –4( a − 9)]

= 2 × 3 × 7 ×   a   × a ×[(a − 9)(a – 4)]

= 2 × 3 × 7 × a × a × (a – 9) (a – 4)

     42 (a4−13a3+ 36a2) ÷ 7a (a − 4) = 2 × 3 × 7 ×  a  × a × (a − 9)(a  – 4) ÷ 7a(a − 4)

= 6a (a − 9)

ñ<ëVü≤s¡D 17: x(3x2 − 108) qT 3x(x − 6) #̊ uÛ≤–+|ü⁄eTT.

kÕ<Ûäq: x(3x2 − 108) =  x × [ 3(x2 − 36)]

=  x × [ 3(x2 − 62)]

= x × [3(x + 6)(x − 6)]

= 3 × x × [ (x + 6)(x − 6)]

    x(3x2− 108) ÷  3x (x − 6) = 3 × x × [ (x + 6) (x − 6)] ÷3x (x – 6)

= (x + 6)
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Exercise - 12.3

1. Carry out the following divisions

(i)  48a3  by  6a (ii)  14x3   by   42x2

(iii)  72a3b4c5  by  8ab2c3 (iv)  11xy2z3  by   55xyz (v)  –54l4m3n2  by   9l2m2n2

2. Divide the given polynomial by the  given monomial

(i)  (3x2– 2x) ÷ x (ii)  (5a3b – 7ab3) ÷ ab

(iii)  (25x5 – 15x4)  ÷ 5x3 (iv)  (4l5 –  6l4 +  8l3) ÷ 2l2

(v)  15 (a3b2c2– a2b3c2+ a2b2c3) ÷ 3abc (vi)  (3p3– 9p2q - 6pq2) ÷ (–3p)

(vii)  (
2
3 a2b2c2+ 

4
3 ab2c2) ÷ 

1
2 abc

3. Workout the following divisions  :

(i)  (49x – 63)  ÷ 7 (ii)12x (8x – 20) ÷ 4(2x – 5)

(iii)  11a3b3(7c – 35)  ÷  3a2b2(c – 5)

(iv)  54lmn (l + m) (m + n) (n + l)  ÷  81mn (l + m) (n + l)

(v)  36 (x+ 4) ( x2 + 7x + 10)  ÷  9 (x + 4) (vi)  a (a + 1) (a + 2) (a + 3)  ÷  a (a + 3)

4. Factorize the expressions and divide them as directed :

(i)  (x2+7x + 12)  ÷  (x + 3) (ii)  (x2 – 8x +12)  ÷  (x – 6)

(iii)  (p2+ 5p + 4) ÷  (p + 1) (iv)  15ab (a2–7a +10)  ÷  3b (a – 2)
(v)  15lm (2p2–2q2) ÷ 3l (p + q) (vi)  26z3(32z2–18)  ÷ 13z2(4z – 3)

Think Discuss and Write

While solving some problems containing algebraic expressions in different
operations, some students solved as given below.  Identity the errors made by
them.  Write correct answers.

  1. Srilekha solved the given equation as shown below-

3x + 4x + x + 2x = 90

9x = 90   ∴  x = 10

What could you say about the correctness of the solution?

Can you identify where Srilekha has gone wrong?
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nuÛ≤´düeTT ` 12.3

1. á ÁøÏ+~ uÛ≤>∑Vü‰s¡eTT\qT #̊j·T+&ç.

(i)  48a3  qT  6a #̊ (ii)  14x3   qT   42x2 
#̊ (iii)  72a3b4c5 qT  8ab2c3 

#̊

(iv)  11xy2z3 qT  55xyz #̊ (v)  –54l4m3n2  qT   9l2m2n2 
#̊

2. á ÁøÏ+~ ãVüQ|ü<äT\qT Ç∫Ãq @ø£|ü~#̊ uÛ≤–+|ü⁄eTT.

(i)  (3x2– 2x) ÷ x (ii)  (5a3b – 7ab3) ÷ ab

(iii)  (25x5 – 15x4)  ÷ 5x3 (iv)  (4l5 –  6l4 +  8l3) ÷ 2l2

(v)  15 (a3b2c2– a2b3c2+ a2b2c3) ÷ 3abc (vi)  (3p3– 9p2q - 6pq2) ÷ (–3p)

(vii)  (
2
3 a2b2c2+ 

4
3 ab2c2) ÷ 

1
2 abc

3. á ÁøÏ+~ uÛ≤>∑Vü‰s¡eTT\qT #̊j·T+&ç.

(i)  (49x – 63)  ÷ 7 (ii) 12x (8x – 20) ÷ 4(2x – 5)

(iii)  11a3b3(7c – 35)  ÷  3a2b2(c – 5)

(iv)  54lmn (l + m) (m + n) (n + l)  ÷  8lmn (l + m) (n + l)

(v)  36 (x+ 4) ( x2 + 7x + 10)  ÷  9 (x + 4) (vi)  a (a + 1) (a + 2) (a + 3)  ÷  a (a + 3)

4. dü÷∫+∫q $<ÛäeTT>± uÛ≤>∑Vü‰s¡eTTqT #̊j·T+&ç.

(i)  (x2+7x + 12)  ÷  (x + 3) (ii)  (x2 – 8x +12)  ÷  (x – 6)

(iii)  (p2+ 5p + 4) ÷  (p + 1) (iv)  15ab (a2–7a +10)  ÷  3b (a – 2)

(v)  15lm (2p2–2q2) ÷ 3l (p + q) (vi)  26z3(32z2–18)  ÷ 13z2(4z – 3)

Ä˝À∫+#·+&ç, #·]Ã+#·+&ç, sêj·T+&ç

;Jj·Tdüe÷düe≠\˝À $_Ûqï Á|üÁøÏj·T\‘√ ø£\ ø=ìï düeTdǘ \qT ø=+<äs¡T $<ë´s¡Tú\T ÁøÏ+~ $<Ûä+>±

#̊dæ]. yês¡T #̊dæq ‘·|ü\qT >∑eTì+∫, dü]j·T>∑T »yêãT\T Áyêj·T+&ç.

  1. l Ò̋K ˇø£ düMTø£s¡De≠qT á ÁøÏ+~ $<Ûäe≠>± #̊dæ+~.

3x + 4x + x + 2x = 90
9x = 90   ∴   x = 10
á kÕ<Ûäq Ç∫Ãq düe÷<Ûëqe≠ dü]jÓÆTq<ë?

l Ò̋K m#·Ã≥ ‘·|ü#˚dæ+~ >∑T]Ô+#·>∑\sê?
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2. Abraham did the following

For x = – 4, 7x = 7 – 4 = – 3

3. John and Reshma have done the multiplication of an algebraic expression by
the following methods : verify whose multiplication is correct.

John Reshma

(i)  3 (x− 4) = 3x – 4 3 (x−4) = 3x – 12

(ii)   (2x)2 =  2x2 (2x)2 =  4x2

(iii)  (2a − 3) (a + 2) = 2a2− 6 (2a − 3) (a + 2) = 2a2 + a − 6

(iv)  (x + 8)2 = x2 − 64 (x + 8)2 = x2 +16x +64

4. Harmeet does the division as (a + 5) ÷ 5 =  a+1

His friend Srikar done the same     (a + 5) ÷ 5 =  a/5 + 1

and his friend Rosy did it this way  (a + 5) ÷ 5 =  a

Can you guess who has done it correctly? Justify your answer

Exercise - 12.4

Find the errors and correct the following mathematical sentences

(i)  3(x – 9) = 3x – 9 (ii)  x(3x + 2) = 3x2 + 2

(iii)  2x + 3x = 5x2 (iv)  2x + x +3x = sx

(v)  4p + 3p + 2p + p – 9p = 0 (vi) 3x+2y = 6xy

(vii)  (3x)2  + 4x +7 = 3x2  + 4x +7 (viii)  (2x)2  + 5x  = 4x + 5x  =  9x

(ix)  (2a + 3)2  = 2a2  + 6a  + 9

(x)  Substitute  x = – 3 in

(a) x2  + 7x + 12 = (–3)2 + 7 (–3) + 12 = 9 + 4 + 12 = 25

(b)  x2 – 5x + 6 = (–3)2 –5 (–3) + 6 = 9 – 15 + 6 = 0

(c)  x2  + 5x  = (–3)2 + 5 (–3) + 6 = – 9 – 15  = –24
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2. nÁãVü‰yéT á ÁøÏ+~ $<ÛäeTT>± #˚XÊ&ÉT.

x = – 4, ø±e⁄q 7x = 7(–4) = – 3

3. C≤Hé eT]j·TT πscÕà ;»düe÷kÕ\ >∑TDø±s¡eTTqT á ÁøÏ+~ $<Ûä+>± #̊kÕs¡T.

C≤Hé πscÕà

(i)  3 (x− 4) = 3x – 4 3 (x−4) = 3x – 12

(ii)   (2x)2 =  2x2 (2x)2 =  4x2

(iii)  (2a − 3) (a + 2) = 2a2− 6 (2a − 3) (a + 2) = 2a2 + a − 6

(iv)  (x + 8)2 = x2 − 64 (x + 8)2 = x2 +16x +64

4. Vü≤s¡MT‘Y ˇø£ uÛ≤>∑Vü‰s¡eTTqT á ÁøÏ+~ $<ÛäeTT>± #˚kÕ&ÉT. (a + 5) ÷ 5 =  a+1

lø£sY ô|’ uÛ≤>∑Vü‰s¡eTTqT á ÁøÏ+~ $<ÛäeTT>± #˚kÕ&ÉT.        (a + 5) ÷ 5 =  a/5 + 1

n‘·ì ùdïVæ≤‘·Tsê\T s√d” eTs√$<Ûä+>± #˚dæ+~.         (a + 5) ÷ 5 =  a

ô|’ n+<ä]˝À mes¡T dü]jÓÆTq düe÷<ÛëqeTT Ç#êÃs√ ‘Ó\T|ü>∑\sê? MT »yêãTqT düeT]ú+#·+&ç.

nuÛ≤´düeTT ` 12.4

ÁøÏ+~ >∑DÏ‘· yêø±´\˝À >∑\ ‘·|ü⁄Œ\qT >∑T]Ô+∫, yê{Ïì dü]#˚j·T+&ç.

(i)  3(x – 9) = 3x – 9 (ii)  x(3x + 2) = 3x2 + 2

(iii)  2x + 3x = 5x2 (iv)  2x + x +3x = sx

(v)  4p + 3p + 2p + p – 9p = 0 (vi) 3x+2y = 6xy

(vii)  (3x)2  + 4x +7 = 3x2  + 4x +7 (viii)  (2x)2  + 5x  = 4x + 5x  =  9x

(ix)  (2a + 3)2  = 2a2  + 6a  + 9

(x)  x = – 3  Á|ü‹πøå|æ+#·TeTT.

(a) x2  + 7x + 12 = (–3)2 + 7 (–3) + 12 = 9 + 4 + 12 = 25

(b)  x2 – 5x + 6 = (–3)2 –5 (–3) + 6 = 9 – 15 + 6 = 0

(c)  x2  + 5x  = (–3)2 + 5 (–3) = – 9 – 15  = –24
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(xi)  (x – 4)2  = x2  – 16 (xii)     (x +7)2  = x2  + 49

(xiii)  (3a + 4b) (a – b) =  3a2 – 4a2 (xiv) (x + 4) (x + 2) = x2 + 8

(xv)  (x – 4) (x – 2) = x2 – 8 (xvi) 5x3  ÷ 5 x3   = 0

(xvii)  2x3 + 1  ÷ 2x3 = 1 (xviii) 3x + 2  ÷  3x = 
2

3x

(xix)  3x + 5 ÷ 3 = 5 (xx) 
4 3 1

3
x x+

= +

What we have discussed

1. Factorisation is a process of writing the given expression as a product of its factors.

2. A factor which cannot be further expressed as product of factors is an irreducible factor.

3. Expressions which can be transformed into the form: a2 + 2ab + b2 ;
a2 – 2ab + b2;     a2 – b2   and  x2 + (a + b) x + ab  can be factorised by using
identities.

4. If the given expression is of the form x2+ (a + b)  x + ab, then its factorisation is
(x + a)(x + b)

5. Division is the inverse of multiplication. This concept is also applicable to the
division of algebraic expressions.

Gold Bach Conjecture

Gold Bach found from observation that every odd number seems to be either a prime or
the sum of a prime and twice a square.

Thus 21 = 19 + 2 or 13 + 8 or 3 + 18.

It is stated that up to 9000, the only exceptions to his statement are

5777 = 53 ×  109 and 5993 = 13× 641,

which are neither prime nor the sum of a prime and twice a square.
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(xi)  (x – 4)2  = x2  – 16 (xii)     (x +7)2  = x2  + 49

(xiii)  (3a + 4b) (a – b) =  3a2 – 4a2 (xiv) (x + 4) (x + 2) = x2 + 8

(xv)  (x – 4) (x – 2) = x2 – 8 (xvi) 5x3  ÷ 5 x3   = 0

(xvii)  2x3 + 1  ÷ 2x3 = 1 (xviii) 3x + 2  ÷  3x = 
2

3x

(xix)  3x + 5 ÷ 3 = 5 (xx) 
4 3 1

3
x x+

= +

eTq+ @$T #·]Ã+#ê+

1. Ç∫Ãq düe÷düeTTqT <ëì ø±s¡D≤+ø£eTT\ \ãΔeTT>± Áyêj·T{≤ìï ø±s¡D≤+ø£ $uÛÑ»q n+<äTs¡T.

2. dü÷ø°åàø£s¡D kÕ<Ûä́ eTT ø±ì ø±s¡D≤+ø£eTTqT n$uÛ≤»´ ø±s¡D≤+ø£eTT n+<äTs¡T.

3. a2 + 2ab + b2 ;    a2 – 2ab + b2  ;   a2 – b2   eT]j·TT  x2 + (a + b) x + ab 
 s¡÷|ü+˝À sêj·T>∑*π>

düe÷kÕ\ ø±s¡D≤+ø£ $uÛÑ»qqT düs¡«düe÷q‘·«eTT\T ñ|üjÓ÷–+∫ #̊j·Te#·TÃ.

4. x2+ (a + b)  x + ab s¡÷|üeTT˝À j·TTqï düe÷düeTTqT (x + a)(x + b) s¡÷|üeTT˝À sêj·Te#·TÃ.

5. uÛ≤>∑Vü‰s¡eTT, >∑TDø±s¡eTT jÓTTø£ÿ e⁄´Á‘·ÿeTÁøÏj·T á $<ÛëqeTTqT ;Jj·T düe÷kÕ\≈£î ≈£L&Ü

ñ|üjÓ÷–+#·e#·TÃ.

>√ Ÿ̋¶ u≤ø̆ }Vü≤
>√˝Ÿ¶u≤ø˘ ‘·q |ü]o\q\ qT+&ç, ªªÁ|ü‹ uÒdæ dü+K´, Á|ü<Ûëq dü+K´ >±H√ ̋ Ò<ë ø=ìï Á|ü<Ûëq dü+K´\ yÓTT‘·Ô+>±

Ò̋<ë Á|ü<Ûëq dü+K´ eT]j·TT es¡Z dü+K´≈£î ¬s{Ïº+|ü⁄\ yÓTT‘·Ô+>± ñ+≥T+~μμ nì ø£qT>=Hêï&ÉT.

ñ<ëVü≤s¡D≈£î ˇø£ uÒdæ dü+K´ 21 rdüT≈£î+fÒ

21 = 19 + 2 Ò̋<ë 13 + 2(4)  Ò̋<ë 3 + 2(9) >± #·÷|üe#·TÃ.

n‘·&ÉT ô|’ $<ÛäeTT>± 9000 dü+K´ es¡≈£î |ü]o*+#ê&ÉT. yê{Ï̋ À πøe\+ ¬s+&ÉT dü+K´\T

5777 = 53 ×  109 eT]j·TT 5993 = 13× 641 \≈£î e÷Á‘·ẙT $TqVü‰j·T+|ü⁄ ø£\<äT. m+<äTø£q>± n$

Á|ü<Ûëq dü+K´\T ø±e⁄ eT]j·TT Á|ü<ëq dü+K´\ yÓTT‘·Ô+ ø±<äT eT]j·TT Á|ü<ëqdü+K´ eT]j·TT es¡Z dü+K´≈£î

¬s{Ïº+|ü⁄\ yÓTT‘·ÔeTT ø±<äT.
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b
l

b
l

h

Top view

Side view

Visualising 3-D in 2-D13
CHAPTER

13.0   Introduction

We are living  in a 3-dimensional space. Some of the objects around us are in 3 dimensional

shape. We can differntiate 2-D shapes from 3-D shapes by observing them.Look at a poster on

the wall. The surface is of rectangular shape .  How many measurements  does it have ? It has 2

mesurements.i.e length and breadth. Look at the book. What is the shape of the book ? It is in

cuboid shape. It has 3 measurements. Along with length and breadth it has one more

measurement i.e. height. A triangle,

square, rectangle are  plane figures  of

2-dimensions.  While a cube, cuboid

are  solid objects with 3 dimensions.

By arranging 2-D objects one above another it occupies some space and become a  3-D

object as in adjacent fig.

Do This

1. Name some 3-Dimensional, objects.

2. Give some examples of 2-Dimensional figures.

3. Draw a  kite in your note book . Is it  2-D figure or 3-D object?

4. Identify some objects which are in cube or cuboid shape.

5. How many dimensions that a circle and sphere have?

13.1   3-D Objects made with cubes

Observe the following solid shapes. Both are

formed by arranging four unit cubes.

If we observe them from different positions, it

seems to be different. But the object is same.
Front view
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13.0   |ü]#·j·T+

eTqe≠ Á‹$Trj·T Äø±s¡e≠ ø£*–q edüTÔe⁄\Tqï Á|ü|ü+#·+˝À ìedædüTÔHêïe≠.  eTq #·T≥÷º nH̊ø£ edüTÔe⁄\

Äø±s¡e≠\T ~«$Trj·T ø=\‘·\T ø£*– ñ+{≤s≠.  eTqe≠ M{Ïì ~«$Trj·T, Á‹$Trj·T edüTÔe⁄\T>± eØZø£]+#·>∑\e≠.

ˇø£ >√&É≈£î n‹øÏ+∫q b˛düºsYì >∑eTì+∫q≥¢s≠‘̊, n~ Bs¡È #·‘·Ts¡ÁkÕø±s¡e≠˝À ñqï≥T¢ #Ó|üŒ>∑\e≠. <ëìøÏ mìï

ø=\‘·\T ø£\e⁄ ?  <ëìøÏ bı&Ée⁄, yÓ&É\TŒ ¬s+&ÉT ø=\‘·\T ø£\e⁄.  ˇø£ |ü⁄düÔø£e≠qT >∑eTì+#·+&ç.  n~ @

Äø±s¡e≠˝À ñ+≥T+~?  n~ ˇø£ Bs¡È|òüTHêø±s¡e≠>± ñ+≥T+~.  <ëìøÏ bı&Ée⁄, yÓ&É\TŒ, m‘·TÔ nqT e∂&ÉT

ø=\‘·\T ø£\e⁄.  ˇø£ Á‹uÛÑT»e≠, #·‘·Ts¡Ádüe≠,

Bs¡ È#·‘·Ts¡Ádüe≠  yÓ≠ˆˆq$ ˇø£ ‘·\e≠ô|’

^j·Tã&çq |ü≥e≠\T.  |òüTqe≠, Bs¡È |òüTqe≠

yÓ≠<ä\>∑T |òüTHêø±s¡|ü⁄ edüTÔe⁄\T Á‹$Trj·T ø=\‘·\T ø£*–q edüTÔe⁄\T.  düs¡«düe÷q ~«$Trj·T Äø±s¡e≠ ø£*–q

|ü≥e≠\qT es¡Tdü>±   ˇø£<ëìô|’ ˇø£{Ï  ù|s¡TÃ≥ e\q n~ ø=+‘· n+‘·sêfīe≠qT ÄÁø£$T+#·TqT. n~ Á‹$Trj·T

edüTÔe⁄>± Á|üø£ÿ |ü≥e≠˝À #·÷|æq≥T¢>± e÷s¡TqT..

Ç$ #̊j·T+&ç

1. Á‹$Trj·÷\T ø£\ ø=ìï edüTÔe⁄\ ù|s¡T¢ Áyêj·T+&ç.

2. ~«$Trj·T Äø±sê\T ø£\ ø=ìï |ü≥e≠\ ù|s¡T¢ Áyêj·T+&ç.

3. >±* |ü≥e≠ ∫Á‘·e≠ ^j·T+&ç. n~ ~«$Trj·T |ü≥e÷ Ò̋ø£ Á‹$Trj·T edüTÔyê >∑T]Ô+#·+&ç.

4. |òüTqe≠, Bs¡È|òüTHêø±s¡e≠ ø£\ ø=ìï edüTÔe⁄\qT >∑T]Ô+#·+&ç.

5. eè‘·Ôe≠, >√fi¯e≠\T mìï ø=\‘·\T ø£*Zj·TT+{≤sTT?

13.1   |òüTqeTT\‘√ s¡÷bı+~+#·ã&çq Á‹$Trj·T edüTÔe⁄\T

Á|üø£ÿ |òüTHêø±s¡|ü⁄ edüTÔe⁄\ |ü≥+ |ü]o*+#·+&ç. á ¬s+&ÉT

edüTÔe⁄\T 1 j·∂ì{Ÿ ø=\‘· ø£\ 4 |òüTqe≠\‘√ s¡÷bı+~+#·

ã&çq$.  yê{Ïì |ü]o*ùdÔ, ¬s+&ÉT edüTÔe⁄\T π̌ø $<Ûäe≠>±

ñqï$. ø±ì #·÷#·T≥≈£î yπ̊s«s¡T edüTÔe⁄\T>± ø£ì|æ+#·TqT.

BìøÏ ø±s¡De≠ eTqe≠ yê{Ïì $$<Ûä kÕúqe≠\ qT+&ç

#·÷düTÔHêïeTT.

b
l

b
l

h

Top view

Side view

ô|’ qT+&ç

eTT+<äT qT+&ç

ø±s¡D≤+ø£ $uÛÑ»q13
Á‹$Trj·T edüTÔe⁄\qT

~«$Trj·T+>± #·÷|ü⁄≥

n<Ûë´j·T+
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Similarly if a solid is viewed from different directions it appears in different shapes. For example-

Do This

Arrange 6 unit cubes in different shapes and draw their shapes from different

directions.

13.2   Representation of 3-D figures on 2-D

We used to draw 3-D figures on the paper, which is a 2-D. Actually
we are able to represent only two dimensions on the plane paper,
third dimension is only our imagination. We have practiced
showing 3-D cube object as in adjacent figure. All edges of the
cube are equal in length.  But in the adjacent figure they are not
equal. It has been drawn according to our view.

In order to over come this problem we use isometric dots paper, in which we can represent
length, bredth and height with exact measurment of 3-D solid objects.

Top view

Side view

Front view

Front view Side view Top view
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Ç<̊$<Ûäe≠>± ˇø£ edüTÔe⁄qT $$<Ûä kÕúHê\ qT+&ç $$<Ûä Äø±sê\˝À ø£ìŒdüTÔ+~.  ñ<ëVü≤s¡D≈£î

Ç~ #̊j·T+&ç

ẙπs«s¡T Äø±s¡+ >∑\ j·∂ì{Ÿ ø=\‘·>∑\ 6 |òüTqe≠\qT ‘·j·÷s¡T#̊j·T+&ç. $$<Ûä kÕúHê\ qT+&ç $$<Ûä

Äø±sê\T ̂ j·T+&ç.

13.2   Á‹$Trj·T |ü≥eTT\qT ~«$Trj·T+>± #·÷|ü⁄≥

eTq+ kÕ<Ûës¡D+>± Á‹$Trj·T edüTÔe⁄\ Äø±s¡e≠\qT ø±–‘·+ô|’ ^kÕÔe≠.  ø±ì

n$ ̂ j·≠q|ü⁄&ÉT πøe\+ ¬s+&ÉT ø=\‘·\qT e÷Á‘·ẙT #·÷|ü>∑\e≠.  e∂&Ée ø=\‘·

eTq jÓ≠ø£ÿ }Vü‰‘·àø£e≠>± ñ+≥T+~.  eTqe≠ ˇø£ |òüTqe≠qT Á|üø£ÿ |ü≥e≠˝À

#·÷|æq≥T¢>± ^kÕÔe≠.  á |ü≥e≠˝À bı&Ée⁄, yÓ&É\TŒ, m‘·TÔ>± ^∫q e∂&ÉT

ø=\‘·\T düe÷qe≠>± ñqï≥T¢ ø£ì|ækÕÔs≠.  ø±ì ø=\∫q n$ düe÷qe≠>±

ñ+&Éø£b˛e#·TÃ.

á s¡ø£yÓTÆq Çã“+~ n~Û>∑$T+#·T≥≈£î eTqe≠ düe÷q e÷|üq+ ø£\ #·Tø£ÿ\ |ü≥e≠qT ñ|üjÓ÷–kÕÔe≠.  á |ü≥+

<ë«sê bı&Ée⁄, yÓ&É\TŒ eT]j·TT m‘·TÔ\qT dü]j·T>∑T ø=\‘·\ <ë«sê eTqeTT ^j·T>∑\eTT.

Top view

Side view

Front view

Front view Side view Top view

ô|’ qT+&ç

Á|üø£ÿ qT+&ç

eTT+<äT qT+&ç

eTT+<äT qT+&ç Á|üø£ÿ qT+&ç ô|’ qT+&ç
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Example 1 : Identify the number of cubes in the adjacent
figure.

Solution : There are three layers of cubes.

In the top layer, there is only one cube. In the
second layer, there are 3 cubes (1 is hidden). In
the lower layer, there are 6 cubes (3 are hidden).
So total number of cubes = 1 + 3 + 6 = 10
cubes.

Example 2 : Find the the measurements of cuboid in the
adjacent figure. (Considering the distance
between every two consecutive dots to be
1 unit.)  Also draw a side view, front view and
top view with proportional measurements.

Solution : Length of the cuboid l = 6 units

Breadth of the cuboid b = 2 units

Height of the cuboid h = 3 units.

Example 3 : Look at the adjacent figure.
Find the number of unit cubes
in cube A and cube B and
find the ratio.

3

6

3

2 6

2

Side view Front view

Top view

A B

6

2

3
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ñ<ëVü≤s¡D 1: Á|üø£ÿ |ü≥eTT˝À ø£\ |òüTqeTT\ dü+K´qT >∑T]Ô+#·+&ç.

kÕ<Ûäq: á |ü≥eTT˝À eT÷&ÉT es¡Tdü\˝À |òüTqeTT\T ø£\e⁄.

ô|’ es¡Tdü q+<äT ̌ ø£ |òüTqeTT ø£\<äT. ¬s+&Ée es¡Tdü q+<äT

3 |òüTqeTT\T ø£\e⁄. eT÷&Ée es¡Tdü q+<äT 6 |òüTqeTT\T

ø£\e⁄.

yÓTT‘·Ô+ |òüTqeTT\ dü+K´ = 1 + 3 + 6 = 10.

ñ<ëVü≤s¡D 2 : Á|üø£ÿ |ü≥eTT˝À ø£\ Bs¡È|òüTqeTT jÓTTø£ÿ bı&Ée⁄, yÓ&É\TŒ

m‘·TÔ\qT ø£qT>=q+&ç. (@ ¬s+&ÉT es¡Tdü Á|üø£ÿÁ|üø£ÿq

ø£\ _+<äTe⁄\ eT<Ûä́  <ä÷s¡+ 1 j·T÷ì{Ÿ). eT]j·TT ô|’

qT+&ç, Á|üø£ÿ qT+&ç, m<äT{Ï qT+&ç #·÷#·Tq|ü⁄&ÉT e#·T Ã

Äø±s¡eTT\ |ü≥eTT\qT dü]j·T>∑T ø=\‘·\ Ä<Ûës¡+>±

^j·T+&ç..

kÕ<Ûäq: Bs¡È|òüTqeTT bı&Ée⁄  l = 6 j·T÷ì≥T¢

            yÓ&É\TŒ  b = 2 j·T÷ì≥T¢

           m‘·TÔ     h = 3 j·T÷ì≥T¢

ñ<ëVü≤s¡D 3 : Á| üø £ ÿ |ü≥eTT˝À ¬s+&ÉT düeT

|òüTqeTT\T A eT]j·TT B Çe«

ã&çq$. yê{Ïj·T+<äT ø£\ 1 j·T÷ì{Ÿ

ø=\‘· ø£\ düeT|òüTqeTT\T mìï

ñHêïjÓ÷? ‘Ó\T|ü⁄‘·÷ yê{Ï ìwüŒ‹Ô

Áyêj·T+&ç

3

6

3

2 6

2

Á|üø£ÿ qT+&ç eTT+<äT qT+&ç

ô|’ qT+&ç

A B

6

2

3
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Solution : There is only one unit cube in A. In figure B, by
drawing parallel lines to all side, let us divide it into
unit cubes and count. There are two layers, and each
layer has 4 unit cubes. So number of unit cubes in
B is 8; ∴ ratio of unit cubes in A to that of  B = 1 : 8.

Example 4 : A house design given on isometric dot sheet
in adjacent figure. Measure length, breadth
and height of the house. Slab is projected
forward. Find the area of the slab.

Solution : Length of the house   =  6 units

Breadth of the house =  4 units

Height of the house   =  5 units

Slab is projected forward for 1 unit

Dimensions of slab = 5 ×  6 unit

Area of the slab = 5 ×  6 = 30 sq. units.

Exercise - 13.1

1. Draw the following 3-D figures on isometric dot sheet.

(i) (ii)

(iii) (iv)

B
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kÕ<Ûäq: |ü≥eTT˝À >∑\ |òüTqeTT A q+<äT π̌ø ˇø£ j·T÷ì{Ÿ |òüTqeTT

ø£\<äT. |òüTqeTT B jÓTTø£ÿ uÛÑT»eTT\≈£î düe÷+‘·s¡eTT>± πsK\T

^∫q n$ Ä |ò ü TqeTTqT 1 j·T÷ì{Ÿ u Û Ñ T»eTTø £\

düeT|òüTqeTT\T>± $uÛÑõdüTÔ+~. ô|’ es¡Tdü q+<äT 4, ÁøÏ+~ es¡Tdü

q+<äT 4 yÓTT‘·Ô+ ª8μ düeT|òüTqeTT\T ø£\e⁄. yê{Ï ìwüŒ‹Ô 1 : 8.

ñ<ëVü≤s¡D 4 : düe÷q e÷|üeTT ø£\ #·Tø£ÿ\ |ü≥eTT q+<äT ˇø£

Ç+{Ï  jÓTTø£ÿ bÕ¢Hé ̂ j·Tã&ç+~.  <ëì jÓTTø£ÿ bı&Ée⁄,

yÓ&É\TŒ, m‘·TÔ\qT ø£qTø√ÿ+&ç.  eTT+<äT≈£î bı&ç–+#·

ã&çq kÕ¢uŸ jÓTTø£ÿ yÓ’XÊ\´eTT ø£qTø√ÿ+&ç.

kÕ<Ûäq: Ç+{Ï jÓ≠ø£ÿ bı&Ée⁄  R  6 j·∂ì≥T¢

Ç+{Ï jÓ≠ø£ÿ yÓ&É\TŒ R  4 j·∂ì≥T¢

Ç+{Ï jÓ≠ø£ÿ m‘·TÔ   R  5 j·∂ì≥T¢

e≠+<äT bı&ç–+#·ã&çq kÕ¢uŸ ø=\‘· 1 j·∂ì{Ÿ

kÕ¢uŸ jÓ≠ø£ÿ ø=\‘·\T R 5 ×  6 j·∂ì≥T¢

kÕ¢uŸ jÓ≠ø£ÿ yÓ’XÊ\´e≠  R 5 ×  6 R 30  #·.j·∂ì≥T¢

nuÛ≤´düeTT ` 13.1

1. ÁøÏ+~ ∫Á‘ê\qT düe÷q e÷|üeTT ø£\ #·Tø£ÿ\ |ü≥eTT ô|’ ^j·T+&ç.

(i) (ii)

(iii) (iv)

B

4 6

5
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2. Draw a cuboid on the isometric dot sheet with the measurements 5 units × 3 units × 2 units.

3. Find the number of unit cubes in the following 3-D figures.

   (i)               (ii) (iii) (iv)

4. Find the areas of the shaded regions of the 3-D figures given in question number 3.

5. Consider the distance between two consecutive dots to be 1 cm  and draw the front

view, side view and top view of the following 3-D figures.

13.3   Various Geometrical Solids

In our surroundings we see various solid objects . Among them some solid objects have

curved faces and some solid objects have flat faces. The 3-D objects  like box , book, dice ,

have flat faces. The 3-D objects like  ball , pipe etc have curved surfaces. Based on this

property  we can classify 3-D shapes as polyhedra and non-polyhedra. Observe the following.

Top view

Front
view

Side
 view Front

view

Side
 view

Top view Top view

Front
view

Side
 view

SCERT, T
ELA

NGANA



213Á‹$Trj·T edüTÔe⁄\qT ~«$Trj·T+>± #·÷|ü⁄≥$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

2. 5 j·T÷ì≥T¢ × 3 j·T÷ì≥T¢ × 2 j·T÷ì≥T¢ ø=\‘·\T ø£\ Bs¡È |òüTqeTTqT düe÷q e÷|üeTT >∑\ #·Tø£ÿ\

|ü≥eTT ô|’ ^j·T+&ç.

3. ÁøÏ+<ä Çe«ã&çq ∫Á‘·eTT\ j·T+<äT ø£\ 1 j·T÷qì{Ÿ ø=\‘·\ >∑\ düeT|òüTqeTT\ dü+K´qT ‘Ó\Œ+&ç.

   (i)               (ii) (iii) (iv)

4. 3 e Á|üX̄ï j·T+<äT Çe«ã&çq |ü≥eTT˝À ùw&é (shade) #̊j·Tã&çq Á|ü<̊XÊ\ yÓ’XÊ\´eTT\T ø£qTø√ÿ+&ç.

5. ÁøÏ+<ä Çe«ã&çq |ü≥e≠˝À, yê{Ï jÓ≠ø£ÿ ô|’ qT+&ç, Á|üø£ÿ qT+&ç, e≠+<äT qT+&ç #·÷∫q|ü⁄&ÉT ø£qã&ÉT

Äø±s¡e≠\ |ü≥e≠\T ̂ j·T+&ç. (düe÷q e÷|üe≠ ø£\ #·Tø£ÿ\ |ü≥e≠  q+<äT @ ¬s+&ÉT es¡Tdü #·Tø£ÿ\ eT<Ûä́

<ä÷s¡e≠ 1 ôd+.MT).

13.3   $$<Ûä s¡ø±\ C≤´$Trj·T |òüTqeTT\T

eTqe≠, eTq#·T≥TºÁ|üø£ÿ\ nH̊ø£ |òüTHêø±s¡e≠ ø£\ edüTÔe⁄\qT >∑eTìdüTÔ+{≤e≠.  n+<äT ø=ìï eÁø£‘·\e≠ ø£\$,

eT]ø=ìï düeT‘·\e≠ ø£\$.  ø=ìï edüTÔe⁄\ ‘·\e≠\T (ñ<ë:` u≤ø̆‡, |ü⁄düÔø£e≠, bÕ∫ø£\T yÓ≠ˆˆ$) düeT‘·\e≠

ø£*– ñ+{≤s≠.  eT] ø=ìï  (ñ<ë: u≤ Ÿ̋, ô|’|ü⁄\T yÓ≠ˆˆ$) eÁø£‘·\e≠ ø£*– ñ+{≤s≠.  á <Ûäs¡àe≠ Ä<Ûës¡e≠>±

#̊düTø=ì yê{Ïì ãVüQe≠œ |òü\ø£e≠\T>±, ãVüQe≠œ |òü\ø£e≠\T ø±ì edüTÔe⁄\T>± $uÛÑõkÕÔe≠.  á ÁøÏ+~ yê{Ïì

>∑eTì+#·+&ç.

ô|’ qT+&ç

eTT+<äT

qT+&ç

Á|üø£ÿ

qT+&ç
eTT+<äT

qT+&ç

Á|üø£ÿ

qT+&ç

ô|’ qT+&ç ô|’ qT+&ç

eTT+<äT

qT+&ç

Á|üø£ÿ

qT+&ç
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Are there any curved faces for above solids?

No, all these have only flat surfaces. This type of solid objects with all polygonal faces are called
polyhedra (singular is polyhedron)

Now observe these figures.

These objects have curved faces. This type of solid objects are called non-polyhedra.

Try This

1. Name three things which are the examples of polyhedron.

2. Name three things which are the examples of non-polyhedron.

13.4   Faces, Edges and Vertices of 3D-Objects

Observe the walls, windows, doors, floor, top, corners etc of our living room and tables,
boxes etc. Their faces are  flat faces. The flat faces meet at its edges. Two or more edges
meet at corners. Each of the corner is called vertex. Take a cube and pyramid, observe them
where the faces meet? Where the edges meet?

Face

Edge

Vertex

Edges

Vertices

Face
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ô|’ |ü≥e≠˝À ø£\ edüTÔe⁄\ j·T+<äT eÁø£ ‘·\e≠\T ø£*–q$ ø£\yê?

Ò̋<äT. n+<äT≈£î edüTÔe⁄\ìïj·≠ düeT‘·\e≠ ø£*– ñqï$.  düeT‘·\e≠\T ø£*– j·≠qï edüTÔe⁄\qT ªãVüQe≠œ

|òü\ø£e≠μ n+{≤s¡T.

Ç|ü&ÉT ÁøÏ+~ |ü≥e≠˝À ø£\ edüTÔe⁄\qT |ü]o*+#·+&ç..

ô|’ |ü≥e≠ q+<ä* edüTÔe⁄\T eÁø£‘·\e≠\T ø£*– ñqï$. á s¡ø£yÓTÆq edüTÔe⁄\qT ªãVüQe≠UÒ‘·s¡ |òü\ø£e≠μ n+{≤s¡T.

Á|üj·T‹ï+#·+&ç

1. ãVüQeTTœ |òü\ø£eTT>± ø£\ edüTÔe⁄\≈£î 3 ñ<ëVü≤s¡D\T Çe«+&ç.

2. ãVüQeTTUÒ‘·s¡ |òü\ø£eTT>± ø£\ edüTÔe⁄\≈£î 3 ñ<ëVü≤s¡D\T Çe«+&ç.

13.4   Á‹|ü]e÷D edüTÔe⁄\ jÓTTø£ÿ ‘·\eTT\T, n+#·T\T, os¡̧eTT\T

eTq+ ìedæ+#̊ >∑~ jÓ≠ø£ÿ >√&É\T, øÏ{Ïø°\T, ‘·\T|ü⁄\T, >∑~ jÓ≠ø£ÿ ô|’ uÛ≤>∑e≠, n&ÉT>∑T ‘·\e≠, e∂\\T yÓ≠<ä̋ …’q$

eT]j·≠ eTq#·T≥÷º ø£\ edüTÔe⁄\T fÒãT Ÿ̋‡, u≤ø̆‡\T yÓ≠ˆˆq$ >∑eTì+#·+&ç.  yê{Ï jÓ≠ø£ÿ ‘·\e≠\T düeT‘·\e≠\T.

yê{Ï ‘·\e≠\T n+#·T\ e<ä› ø£*j·≠#·Tqï$. ¬s+&ÉT Ò̋ø£ n+‘·ø£+fÒ m≈£îÿe n+#·T\T e∂˝≤\ e<ä› ø£*j·≠#·Tqï$.

á e∂\qT os¡̧e≠ n+{≤s¡T. ˇø£ düeT|òüTqe≠ eT]j·TT |æs¡$T&éqT rdüTø=ì, yê{Ï̋ À eTTU≤\T eT]j·TT n+#·T\T

mø£ÿ&É ø£\TdüT≈£î+{≤jÓ÷ >∑eTì+#·+&ç.

‘·\eTT

n+#·T\T

os¡̧eTT

n+#·T\T

os¡̧eTT\T

‘·\eTT
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Do These

Identify the faces , edges  and vertices of  following figures.

1. 2. 3.

4. 5.

13.5  Regular Polyhedron

Observe the faces, edges and vertices in the following shapes.

    Cube Triangular Pyramid (Tetrahedron)

In each of the above two objects, all their faces are congruent. All their edges are equal  and
vertices are formed  by equal number of  edges. Such type of solid objects are called regular
polyhedra. Now observe these figures.

   Cubiod      Square Pyramid

Cuboid is a non -regular polyhedra because all its faces are not congruent and in the square
pyramid the  one vertex formed by 4 edges and other vertices formed by 3 edges. More over all
the faces in pyramid or not congruent. It is also not a regular polyhedra. These type of objects
are non- regular  polyhedra. Thus polyhedra can be classified into regular polyhedra and  non-
regular polyhedra.
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Ç$ #̊j·T+&ç

ÁøÏ+~ |ü≥eTT\ jÓTTø£ÿ ‘·\eTT\T, n+#·T\T, os¡̧eTT\qT >∑T]Ô+#·+&ç.

1. 2. 3.

4. 5.

13.5   Áø£eT ãVüQeTTœ |òü\ø£eTT\T

ÁøÏ+~ |ü≥e≠\ jÓ≠ø£ÿ ‘·\e≠\T, n+#·T\T, os¡̧e≠\qT |ü]o*+#·+&ç.

    düeT |òüTqeTT Á‹uÛÑTC≤ø±s¡ |æs¡$T&é (#·‘·Ts¡TàFj·T |æs¡$T&é)

ô|’ edüTÔe⁄\qT >∑eTì+∫q≥¢s≠‘̊, yê{Ï jÓ≠ø£ÿ ‘·\e≠\T düs¡« düe÷qe≠\T.  yê{Ï n+#·T\T nìïj·≠ düe÷qyÓTÆq

bı&Ée⁄ ø£*– ñqï$.  yê{Ï os¡̧e≠\T nìïj·≠ düe÷q dü+K´˝À >∑\ ‘·\e≠\#̊ @s¡Œ&ÉT#·Tqï$.  á $<ÛäyÓTÆq

<Ûäs¡àe≠ ø£\ edüTÔe⁄\qT ªªdüeTãVüQe≠œ |òü\ø£e≠μμ n+{≤s¡T.  Ç|ü&ÉT ÁøÏ+~ |ü{≤\qT |ü]o*+#·+&ç.

   Bs¡È|òüTqeTT      #·‘·Ts¡ÁkÕø±s¡ |æs¡$T&é

Bs¡È|òüTqe≠ ̌ ø£ ndüeT ãVüQe≠œ.  Ç+<ä* ‘·\e≠\T nìïj·≠ düs¡« düe÷qe≠\T ø±e⁄.  |æs¡$T&é q+<äT ô|’os¡̧e≠

4 ‘·\e≠\ #̊‘·, $T–*q os¡̧e≠\T 3`‘·\e≠\#̊ @s¡Œ&çq$.  Ç≥Te+{Ï edüTÔe⁄\qT ndüeT ãVüQe≠œ>± ù|s=ÿ+{≤s¡T.

ø±e⁄q ãVüQe≠œ |òü\ø£e≠\qT düeTãVüQe≠œ |òü\ø£e≠\T>±qT, ndüeT ãVüQe≠œ |òü\ø£e≠\T>±qT $uÛÑõ+#·>∑\eTT.
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13.5.1 Prism and Pyramid

Now observe the following objects

The objects in first box have same faces at top and bottom. The objects in the  second box
have base but the top is a common vertex. Let us observe some more objects like this.

(a) (b)

In fig (a) each object has  two parallel and congruent polygonal faces, and the lateral faces are
rectangles (or Parallelograms ). In fig (b)  The base is a polygon  and lateral faces are triangles
,they meet at a common vertex. The  solid object with two parallel and congruent polygonal
faces and lateral faces as rectangles or parallelograms is called a prism.

A solid object whose base is a polygon and its lateral faces are triangular faces is called pyramid”.

A prism  or pyramid is named after its shape of parallel and congruent polygonal faces or the
base.

A. Triangular Prism

What is the  shape of two congruent and parallel faces in the adjacent
figure? And what is the shape of its lateral faces ?

Its two congruent and parallel faces are triangular and its lateral
faces are parallelograms. This is known as triangular prism.
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13.5.1 |ü≥ºø£eTT eT]j·TT |æs¡$T&é

á ÁøÏ+~ |ü≥eTT\T |ü]o*+#·+&ç.

yÓ≠<ä{Ï u≤ø̆‡ q+<ä* edüTÔe⁄\ô|’ ‘·\e≠, ÁøÏ+~ ‘·\e≠ π̌ø $<Ûäe≠>± ø£\e⁄.  ¬s+&Ée u≤ø̆‡ q+<ä* edüTÔe⁄\˝À ô|’

‘·\e≠q≈£î ã<äT\T>± nìï ‘·\e≠\T ̌ ø£ _+<äTe⁄ e<ä› ø£\T|üã&çq os¡̧e≠ ø£\<äT.  Ç≥Te+{Ï eT]ø=ìï edüTÔe⁄\qT

|ü]o*<ë›e≠.

(a) (b)
|ü≥e≠ (a)  q+<äT ø£\ edüTÔe⁄\˝À m<äT¬s<äTs¡T>± düe÷+‘·s¡e≠>± ø£\ ¬s+&ÉT ‘·\e≠\T düs¡«düe÷qe≠>± ø£\e⁄.

Á|üø£ÿ ‘·\e≠\T Bs¡È#·‘·Ts¡Ádüe≠\T (düe÷+‘·s¡ #·‘·Ts¡T“¤»e≠\T).  |ü≥e≠ (b) q+<äT ø£\ edüTÔe⁄\ j·T+<äT uÛÑ÷$T

ãVüQ uÛÑTõ, Á|üø£ÿ ‘·\e≠\T Á‹uÛÑT»e≠\T.  n$ ˇø£ ñeTà&ç _+<äTe⁄ e<ä› ø£*j·≠#·Tqï$.  ˇø£ ãVüQe≠œ‘√

m<äT¬s<äTs¡T>± düe÷+‘·s¡e≠>± ø£\ ¬s+&ÉT ‘·\e≠\T düs¡«düe÷qe≠ …̋’, $T–*q ‘·\e≠\T düe÷+‘·s¡#·‘·Ts¡T“¤»e≠

(Bs¡È#·‘·Ts¡Ádüe≠) …̋’q Ä edüTÔe⁄qT |ü≥ºø£e≠ n+{≤s¡T.

ˇø£ ãVüQe≠œ jÓ≠ø£ÿ n&ÉT>∑T uÛ≤>∑e≠ ãVüQuÛÑTõ>±qT $T–*q Á|üø£ÿ ‘·\e≠\T Á‹uÛÑT»e≠\T>± ñ+fÒ Ä ãVüQe≠œì

|æs¡$T&é n+{≤s¡T.

|ü≥ºø£e≠ Ò̋ø£ |æs¡$T&é jÓ≠ø£ÿ ù|s¡T yê{Ï jÓ≠ø£ÿ n&ÉT>∑T ‘·\e≠ Ò̋ø£ düe÷+‘·s¡e≠>± m<äT¬s<äTs¡T>± >∑\ ‘·\e≠\

Ä<Ûës¡+>± ù|s=ÿ+{≤s¡T.

A. Á‹uÛÑTC≤ø±s¡ |ü≥ºø£eTT

Á|üø£ÿ |ü≥e≠qT |ü]o*+#·+&ç.  <ëì jÓ≠ø£ÿ m<äT¬s<äTs¡T>± >∑\ düe÷+‘·s¡

‘·\e≠\T @ Äø±s¡e≠˝À ø£\e⁄?  yê{Ï Á|üø£ÿ ‘·\e≠\T ($T–*q ‘·\e≠\T) @

Äø±s¡e≠‘√ ø£\e⁄?

yê{Ï jÓ≠ø£ÿ m<äT¬s<äTs¡T>± ø£\ düe÷+‘·s¡ ‘·\e≠\T Á‹uÛÑTC≤ø±s¡e≠>± ø£\e⁄.

yê{Ï jÓ≠ø£ÿ Á|üø£ÿ ‘·\e≠\T düe÷+‘·s¡ #·‘·Ts¡T“¤»e≠\T.  Ç≥Te+{Ï |ü≥ºø£e≠qT Á‹uÛÑTC≤ø±s¡ |ü≥ºø£e≠ n+{≤s¡T.
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If the base is a square , it is called square prism. If the base is a
pentagon , it is called pentagonal prism.

B. Triangular Pyramid

A pyramid  whose base is a triangle  is called triangular pyramid.
It is known as tetrahedron. (Tetra-means having four faces) If
the base of a pyramid is square , it is called  as square pyramid.

If the base of a pyramid is a pentagon , it  is called as pentagonal
pyramid.

Do This

1. Write the names  of the prisms given below:

(i) (ii) (iii) (iv) (v)

2. Write the names of the pyramids given below:

(i) (ii) (iii)

3. Fill the table.

Number of sides of prism/ Name of the prism Name of the pyramid
pyramid

3 sides

4 sides

5 sides

6 sides

8 sides

4. Explain the difference between prism and pyramid.
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ˇø£ |ü≥ºø£e≠ jÓ≠ø£ÿ n&ÉT>∑T uÛ≤>∑e≠ #·‘·Ts¡Ádüe≠ ns≠q n~ #·‘·Ts¡ÁkÕø±s¡

|ü≥ºø£e≠ (düeT|òüTqe≠) n+{≤s¡T. ̌ ø£ |ü≥ºø£e≠ jÓ≠ø£ÿ n&ÉT>∑T uÛ≤>∑e≠ |ü+#·uÛÑTõ

ns≠q n~ |ü+#·uÛÑTC≤ø±s¡ |ü≥ºø£e≠.

B. Á‹uÛÑTC≤ø±s¡ |æs¡eT&é

ˇø£ |æs¡$T&é q+<äT <ëì n&ÉT>∑T uÛ≤>∑e≠q >∑\ ‘·\e≠ Á‹uÛÑT»e≠ ns≠q n~

Á‹uÛÑTC≤ø±s¡ |æs¡$T&é (#·‘·Ts¡TàFj·T |æs¡$T&é) n+{≤s¡T. ˇø£ |æs¡$T&é jÓ≠ø£ÿ

n&ÉT>∑TuÛ≤>∑e≠ #·‘·Ts¡Ádüe≠ ns≠q <ëìì #·‘·Ts¡ÁkÕø±s¡ |æs¡$T&é n+{≤s¡T.

ˇø£ |æs¡$T&é jÓ≠ø£ÿ n&ÉT>∑TuÛ≤>∑e≠ |ü+#·uÛÑTõ ns≠q <ëìì |ü+#·uÛÑTC≤ø±s¡ |æs¡$T&é n+{≤s¡T.

Ç$ #̊j·T+&ç
1. ÁøÏ+<ä Ç∫Ãq |ü≥ºø£eTT\ ù|s¡T¢ sêj·T+&ç.

(i) (ii) (iii) (iv) (v)

2. ÁøÏ+<ä Ç∫Ãq |æs¡$T&é\ ù|s¡¢qT sêj·T+&ç.

(i) (ii) (iii)
3. ÁøÏ+<ä |ü{Ïºø£qT |üP]+#·+&ç.

      |ü≥ºø£eTT / |æs¡$T&é |ü≥ºø£eTT ù|s¡T |æs¡$T&é ù|s¡T

     jÓTTø£ÿ uÛÑTC≤\ dü+K´

3 uÛÑT»eTT\T

4 uÛÑT»eTT\T

5 uÛÑT»eTT\T

6 uÛÑT»eTT\T

8 uÛÑT»eTT\T

4. |ü≥ºø£eTT, |æs¡$T&é\ eT<Ûä́  ‘˚&Ü\qT $e]+#·+&ç.

SCERT, T
ELA

NGANA



222 Visualising 3-D in 2-D Government's Gift for Students' Progress

Think Discuss and write

If the number of  sides of a polygonal base of a regular pyramid are infinitely
increased what would be the shape of the pyramid?

13.6   Number of Edges , Faces and Vertices of polyhedrons

Let us count the  number of  faces, edges and vertices of a polyhedon
.

Number of  faces                    = (5) faces
Number of  edges                    = (9) edges
Number of vertices                  = (6) vertices

Observe and complete the table.

   Diagram of      Name of    Number of   Number of    Number of        F+V          E+2
object   the object Faces (F)  Vertices (V)  Edges (E)

Cube 6 8 12 6 + 8 = 14 12 + 2 = 14

Cuboid

Pentagonal
Prism

Tetra
hedron

Pentagonal
Pyramid

By observing the last two columns of the above table. We can conclude that

F + V =  E + 2 for all polyhedra.
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Ä˝À∫+#·+&ç, #·]Ã+#·+&ç, sêj·T+&ç

ˇø£ Áø£eT |æs¡$T&é q+<äT n&ÉT>∑T ‘·\e≠ jÓ≠ø£ÿ uÛÑT»e≠\ dü+K´ nq+‘·e≠>± ô|+∫q#√, Ä |æs¡$T&é

e÷s¡TŒ #Ó+<äT Äø±s¡e≠qT, >∑eTì+#·+&ç.

13.6   ãVüQeTTœ jÓTTø£ÿ n+#·T\T, ‘·\eTT\T, os¡¸eTT\ dü+K´

Á|üø£ÿ |ü≥+˝À ãVüQe≠œ jÓ≠ø£ÿ n+#·T\T, ‘·\e≠\T, os¡̧e≠\qT …̋øÏÿ+#Ó<äe≠.

‘·\e≠\ dü+K´ R  (5)  ‘·\e≠\T

n+#·T\ dü+K´  R  (9)  n+#·T\T

os¡̧e≠\ dü+K´ R  (6)  os¡̧e≠\T

ÁøÏ+~ |ü{Ïºø£qT >∑eTì+∫, |üP]+#·+&ç.

   edüTÔe⁄ edüTÔe⁄ jÓTTø£ÿ ‘·\eTT\   os¡̧eTT\ n+#·T\ F+V     E+2
     ù|s¡T dü+K´ (F)  dü+K´ (V)  dü+K´(E)

düeT|òüTqeTT 6 8 12 6 + 8 = 14 12 + 2 = 14

Bs¡È|òüTqeTT

|ü+#·uÛÑTC≤ø±s¡

   |òüTqeTT

  #·‘·Ts¡Tàœ

|ü+#·uÛÑTC≤ø±s¡

   |æs¡$T&é

ô|’ |ü{Ïºø£ jÓ≠ø£ÿ ∫e] ¬s+&ÉT ì\Te⁄ es¡Tdü\ |ü]o*ùdÔ nìï ãVüQe≠œ\≈£î

eTqeTT F + V =  E + 2  nì >∑eTì+#·>∑\eTT.
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The relation was first observed  by the mathematician
Leonhard Euler (pronounced  as Oiler).

He stated that   F + V = E + 2 .  . This relation ship is
called “ Euler’s relation” for polyhedra.

13.7   Net Diagrams

A net is a sort of skeleton - outline in 2-D, which, when folded gives a 3-D shape.

We can make prisms, pyramids by using net diagrams. Observe the activity given below to
make a triangular pyramid.

Take a piece of paper and cut into a triangle. Mark the vertices as O1, O2, O3 and identify
the mid points of sides as A, B, C.

Fold the paper along dotted lines AB, BC, CA and raise the folds till the points O1, O2, O3 meet
at ‘O’. By this AO1 coincides with AO2, BO1 with BO3 and CO2 with CO3.

The object so formed is a pyramid. The diagram O1, O2, O3 is a net diagram of the pyramid.

Exercise - 13.2

1. Count the number of faces , vertices , and  edges of  given polyhedra and verify
Euler’s formula.

1. 2. 3. 4.

 Leonhard Euler
(1707-1783)

O2 O3

O1

A B

C

O

A B

C
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*jÓ÷HêsY¶ ÄsTT\sY nqT >∑DÏ‘· XÊÁdüÔẙ‘·Ô yÓTT<ä{ÏkÕ]>∑ M{Ï eT<Ûä́ >∑\

dü+ã+<ÛäeTTqT ø£qT>=HÓqT. n+<äTπø

F + V = E + 2 . qT ãVüQeTTœ˝À ÄsTT\sY dü+ã+<ÛäeTT>± ù|s=ÿ+{≤s¡T.

13.7   Á‹$Trj·T Äø±sê\ e\ s¡÷bÕ\T

ˇø£ e\ nH̊~ me≠ø£\ >∑÷&ÉTqT b˛*j·≠+&̊ ˇø£ ~«$Trj·T Äø±s¡e≠. á e\ n+#·T\ yÓ+ã&ç eT&çùdÔ  n~

Á‹$Trj·T  Äø±s¡e≠>± e÷s¡T‘·T+~. Á‹$Trj·÷\T >∑\ edüTÔe⁄qT ‘·j·÷s¡T #˚j·≠≥≈£î ø±–‘·+ Ò̋ø£ n≥ºqT

ñ|üjÓ÷–kÕÔ+.

e\ s¡÷|üe≠\T ñ|üjÓ÷–+∫ eTqe≠ |ü≥ºø£e≠\T, |æs¡$T&é\qT ‘·j·÷s¡T#̊j·T>∑\e≠.  #·‘·Ts¡Tàœ jÓ≠ø£ÿ e\s¡÷|üe≠

^j·≠ $<Ûäe≠ |ü]o*<ë›e≠.

ˇø£ ø±–‘êìï rdüTø=ì <ëìï Á‹uÛÑTC≤ø±s¡e≠˝À ø£‹Ô]+#·Te≠. <ëì osê¸\qT O1, O2, O3 >± >∑T]Ô+#·+&ç eT]j·≠

yê{Ï uÛÑT»e≠\ eT<Ûä́  _+<äTe⁄\T A, B, C \T>± >∑T]Ô+#·+&ç.

ø±–‘·eTTqT AB, BC, CA \ e<ä› ^j·Tã&çq #·Tø£ÿ\ πsK≈£î yÓ+ã&ç eT&ç∫ ô|≥º+&ç. Ä eT&ç#∫q uÛ≤>±\qT O1,
O2, O3  \T π̌ø _+<äTe⁄  'O' e<ä› ø£*j·TTq≥T¢>± ô|’øÏ eT&ç∫ ô|≥º+&ç.  AO1 qT  AO2 ‘√qT,  BO1 qT BO3
‘√qT, CO2 qT CO3 ‘√ ø£*j·TTq≥T¢>± eT&ç∫ ô|≥º+&ç. Ç|ü⁄&ÉT eTq≈£î @s¡Œ&çq Äø±s¡eTT #·‘·Ts¡Tàœ (Á‹uÛÑTC≤ø±s¡

|æs¡$T&é)  O1, O2, O3 ‘√ ø£\ |ü≥eTT #·‘·Ts¡Tàœ jÓTTø£ÿ e\ s¡÷|üeTT.

nuÛ≤´düeTT ` 13.2

1. ÁøÏ+~ |ü≥eTT\˝À ø£\ ãVüQeTTœ jÓTTø£ÿ ‘·\eTT\T, os¡̧eTT\T, n+#·T\ jÓTTø£ÿ dü+K´qT ̋ …øÏÿ+#·+&ç. yê{ÏøÏ

ÄsTT\sY dü÷Á‘·eTT dü]#·÷&É+&ç.

1. 2. 3. 4.

*jÓ÷HêsY¶ nsTT\sY
(1707-1783)

O2 O3

O1

A B

C

O

A B

C
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5. 6. 7. 8.

2. Is a square prism and cube are same?  explain.

3. Can a polyhedra  have 3 triangular faces only? explain.

4. Can a polyhedra have  4 triangular faces only? explain.

5. Complete the table  by using  Euler’s  formula.

F 8 5 ?

V 6 ? 12

E ? 9 30

6. Can a polyhedra have 10 faces , 20 edges and 15 vertices ?

7. Complete the following table

Object No. of No. of
vertices edges
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5. 6. 7. 8.

2. #·‘·Ts¡ÁkÕø±s¡ |ü≥º≈£e≠, düeT|òüTqe≠ ˇø£fÒHê?  $e]+#·+&ç.

3. @<Ó’Hê ãVüQe≠œ 3 Á‹uÛÑT» ‘·\e≠\T ø£*– ñ+≥T+<ë?  $e]+#·+&ç.

4. @<Ó’Hê ãVüQe≠œ 4 Á‹uÛÑT» ‘·\e≠\T ø£*– ñ+≥T+<ë? $e]+#·+&ç.

5. ÁøÏ+~ fÒãT Ÿ̋ q+<ä* U≤∞\qT Äs≠\sY dü÷Á‘·e≠ Ä<Ûës¡e≠>± |üP]+#·+&ç.

F 8 5 ?

V 6 ? 12

E ? 9 30

6. @<Ó’Hê ˇø£ ãVüQe≠œ 10 ‘·\e≠\T, 20 n+#·T\T, 15 os¡̧e≠\T ø£*– ñ+≥T+<ë?  $e]+#·+&ç.

7. ÁøÏ+~ |ü{Ïºø£qT |üP]+#·+&ç.

edüTÔe⁄ os¡̧eTT\ n+#·T\

dü+K´ dü+K´
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(i) (ii) (iii) (iv)

(v) (vi) (vii)

8. Name the 3-D objects or shapes that can be  formed from the following  nets.

9. Draw the following diagram on the check ruled book and find out which of the following
diagrams makes cube ?

(i)

(a) (b) (c) (d)

(e) (f) (g)

(h) (i)
(j)

(k)
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(i) (ii) (iii) (iv)

(v) (vi) (vii)

8. ÁøÏ+<ä̇ j·Tã&çq e\s¡÷bÕ\T <ë«sê @s¡Œ&ÉT 3-D edüTÔe⁄\T Ò̋ø£ Äø±sê\qT >∑T]Ô+∫ Áyêj·T+&ç.

9. ÁøÏ+~ e\ s¡÷|üeTT\qT #Óø̆s¡÷ Ÿ̋ ãTø̆ q+<äT ̂ j·T+&ç. eT]j·TT ÁøÏ+<ä ̇ j·Tã&çq e\s¡÷|üeTT˝‘√ düeT|òüTqeTT

‘·j·÷s¡T#̊j·T>∑\ e\s¡÷|üeTT\qT ø£qT>=q+&ç.

(i)

(a) (b) (c) (d)

(e) (f) (g)

(h) (i)
(j)

(k)
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(ii). Answer the following questions.

(a) Name the polyhedron which has four vertices, four faces?

(b) Name the solid object which has no vertex?

(c) Name the polyhedron which has 12  edges?

(d) Name the solid object which has one surface?

(e) How a cube is  different from  cuboid?

(f) Name the two shapes which have the same number  of edges , vertices  and faces.

(g) Name the polyhedron  which has 5 vertices  and 5 faces?

(iii). Write the names of the objects  given below .

(a) (b) (c) (d)

What we have discussed

1. How to draw  3-D objects on 2-D isometric dot paper.

2. Three different views of  3-D shapes are top view, side view and front view.

3. Polyhedron : Solid objects having flat surfaces.

4. Prism : The polyhedra that have top and base as the same polygon and other faces
that are rectangular.

5. Pyramids : Polyhedron that have a polygon as the base and a vertex with all other
faces as triangles.

6. 3-D objects can be made by using 2-D nets.

7. Euler’s formula for polyhedra : E + 2 = F + V.
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(ii) ÁøÏ+~ Á|üX¯ï\≈£î düe÷<ÛëHê\T Çe«+&ç.

(a) Hê\T>∑T os¡̧eTT\T, 4 ‘·\eTT\T ø£\ ãVüQeTTœì ù|s=ÿq+&ç.

(b) ˇø£ os¡̧eTT ≈£L&Ü Ò̋ì |òüTHêø±s¡|ü⁄ edüTÔe⁄qT ù|s=ÿq+&ç.

(c) 12  n+#·T\T >∑\ ãVüQeTTœì ù|s=ÿq+&ç.

(d) π̌ø ˇø£ ‘·\eTT >∑\ |òüTHêø±s¡|ü⁄ edüTÔe⁄qT ù|s=ÿq+&ç.

(e) düeT|òüTqeTT, Bs¡È|òüTqeTTq≈£î >∑\ uÒ<ÛäeTT\T $e]+#·+&ç.

(f) n+#·T\ dü+K´, os¡̧eTT\ dü+K´, ‘·\eTT\ dü+K´ düe÷qeTT>± >∑\ ¬s+&ÉT ãVüQeTTœ\qT

ù|s=ÿq+&ç

(g) 5 os¡̧eTT\T, 5 ‘·\eTT\T >∑\ ãVüQeTTœqì ù|s=ÿq+&ç.

(iii). ÁøÏ+~ |ü≥eTT\ jÓTTø£ÿ ù|s¡¢qT ù|s=ÿq+&ç.

(a) (b) (c) (d)

eTq+ @$T #·]Ã+#ê+

1. Á‹|ü]e÷D edüTÔe⁄\ Äø±s¡eTT\T düe÷q e÷|üeTT >∑\ #·Tø£ÿ\T ø±–‘·eTTô|’ ^j·TT$<ÛëqeTT.

2. Á‹|ü]e÷D edüTÔe⁄\qT ô|’ qT+&ç, Á|üø£ÿ qT+&ç, m<äT{Ï qT+&ç #·÷dæq|ü⁄Œ&ÉT ø£qã&ÉT $$<Ûä eT÷&ÉT s¡ø±\

Äø±s¡eTT\T

3. ãVüQeTTœ : düeT‘·\eTT\T ø£*–q edüTÔe⁄\T.

4. |ü≥ºø£eTT :ãVüQeTTœ q+<äT düe÷+‘·s¡+>± m<äT¬s<äTs¡T>± ø£\ ¬s+&ÉT ‘·\eTT düs¡«düe÷qeTT>±qT,

$T–*q ‘·\eTT\T Bs¡È#·‘·Ts¡ÁdüeTT\T (düe÷+‘·s¡ #·‘·Ts¡T“¤»eTT)>± ø£*–q edüTÔe⁄\qT |ü≥ºø£eTT n+{≤s¡T.

5. |æs¡$T&é : ãVüQeTTœ q+<äT n&ÉT>∑T uÛ≤>∑eTT jÓTTø£ÿ ‘·\eTT ãVüQuÛÑTõ>±qT, $T–*q Á|üø£ÿ ‘·\eTT\T

Á‹uÛÑT»eTT\T>± ø£*–q edüTÔe⁄\qT |æs¡$T&é n+{≤s¡T.

6. Á‹|ü]e÷D edüTÔe⁄\T ‘·j·÷s¡T#̊j·TT≥≈£î ~«$Trj·T e\ s¡÷|üeTT\T ñ|üjÓ÷–+#·T≥.

7. ãVüQeTTœ\ ø√dü+ ÄsTT\sY dü÷Á‘·eTT E + 2 = F + V.
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Do you Know?

There are only five regular polyhedra, all of them are complex, often referred as
Platonic solids as a tribute to Plato

Cube is the only polyhedron to completely fill the space.

Net diagrams of Platonic Solids

Polyhedron Name Face of polygons Net diagram

Tetrahedron 4 Triangles

Octahedron 8 Triangles

Cube 6 Squares

Icosahedron 20 Triangles

Dodecahedron 12 Pentagons
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MT≈£î ‘Ó\TkÕ?

πøe\+ ◊<äT Áø£eT ãVüQeTTFj·÷\T ñHêïsTT. Ç$ dü+øÏ¢wüºyÓTÆq$. ù|¢{ÀøÏ ìyê[>± M{Ïì ù|¢{À |òüTHê\T

n+{≤s¡T.

düeT|òüTqeTT πøe\+ ãVüQeTTœ. Ç~ |üP]Ô>± n+‘·sêfī+‘·÷ ì+&ç ñ+≥T+~.

ù|¢{Àìø̆ edüTÔe⁄\ e\s¡÷bÕ\T

ãVüQeTTœù|s¡T ãVüQuÛÑTõ ‘·̋ ≤\T e\s¡÷|üeTT

#·‘·Ts¡TàFj·T+ 4 Á‹uÛÑTC≤\T

nwüºeTTFj·T+ 8 Á‹uÛÑTC≤\T

wüwæºeTTFj·T+ 6 #·‘·Ts¡ÁkÕ\T

Çs¡yÓ’ eTTU≤\T ø£\~ 20 Á‹uÛÑTC≤\T

<ë«<äX̄eTTFj·T+ 12 |ü+#·uÛÑTõ\T

#·‘·Ts¡TàFj·T+ nwüºeTTFj·T+      wüwæẽTTFj·T+

Çs¡TyÓ’ eTTKeTT ø£\~ <ë«<äX̄ eTTFj·T+
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14.0   Introduction

Suresh wants to wrap up  his gift box. One of his friends suggested to
buy 100 cm2 paper another friend suggested to buy 200 cm2. Whose
suggestion is correct? How would he know that  how much paper he has
to buy?

It is obvious that size of the paper required depends on the surface area
of the gift box .

In order to help ourselves in such situations, let us find the ways of calculating the surface areas
of different solid objects.

14.1   Cuboid

Take a cuboid shaped box made up of thick paper or cardboard for example toothpaste box.

Cut and open  it  as shown in  figure.  Observe its shape of the faces. How many sets of
identical faces are found?

Look at the figure, if  length ‘l’, breadth ‘b’, height ‘h’ are its dimensions, then you can find three
pairs of identical faces.

h

l b

b l

l

b

b

b

b

l

I III IV

II

VI

V

10
2015 cmcm

cm

Toothpaste

h

b
l

Surface Areas And Volume
(Cube and Cuboid)14

CHAPTER
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14.0   |ü]#·j·T+

düTπswt ‘·q ãVüQeT‹ ô|f…ºqT s¡+>∑T ø±–‘·eTT‘√ n\+ø£]+#ê\ì nqTø=Hêï&ÉT.

ùdïVæ≤‘·T\˝À ˇø£s¡T 100 #·<äs¡|ü⁄ ôd+{°MT≥s¡T¢ ø±–‘·eTTqT eTs=ø£ ùdïVæ≤‘·T&ÉT 200
#·<äs¡|ü⁄ ôd+{°MT≥s¡T¢ ø±–‘·eTTqT ø=Hê\ì dü÷∫+#ês¡T. me] dü÷#·q dü¬s’q~? nsTT‘̊

ô|f…ºqT #·T≥Tº≥ ø=s¡≈£î düTπswt m+‘· |ü]e÷DeTT ø£*Zq s¡+>∑T ø±–‘·eTTqT ø=qe …̋H√?

@ $<ÛäeTT>± >∑T]ÔkÕ&ÉT?

ø±e\dæq ø±–‘·|ü⁄ |ü]e÷D+, ãVüQeT‹ ô|f…º jÓTTø£ÿ ñ|ü]‘·\ yÓ’XÊ\´+ô|’ Ä<Ûës¡|ü&ç j·TT+≥T+<äì eTqeTT

>∑T]Ô+#·e#·TÃ.

Ç≥Te+{Ï dü+<äs¡“¤eTT\˝À $$<Ûä |òüTHêø±s¡ edüTÔe⁄\ jÓTTø£ÿ ñ|ü]‘·\ yÓ’XÊ\´eTT\qT ø£qT>=qT |ü<äΔ‘·T\T H̊s¡TÃø=qT≥

nedüs¡eTT.

14.1   Bs¡È |òüTqeTT

<äfīdü] ø±–‘·+ Ò̋<ë ø±sY¶uÀs¡T¶‘√ ‘·j·÷s¡T #̊j·Tã&çq Bs¡È|òüTHêø£è‹˝À j·TTqï ˇø£ ô|f…ºqT. (ñ<ëVü≤s¡D≈£î  ≥÷‘Y

ù|dtº&Éu≤“) rdüTø=+<ëeTT.

<ëìì |ü≥+˝À #·÷|æq $<Ûä+>± ø£‹Ô]+∫ ‹]– ‘Ós¡∫q e#·TÃ Äø±s¡eTTqT |ü]o*<ë›+. mìï »‘·\ düs¡«düe÷qeTT\T

nsTTq Bs¡È#·‘·Ts¡Ádü|ü⁄ eT&É‘·\qT >∑T]Ô+#ês¡T?

|ü{≤ìï |ü]o*ùdÔ Ç#·Ã≥ ‘l’, ‘b’eT]j·TT ‘h’ \T es¡Tdü>± bı&Ée⁄, yÓ&É\TŒ eT]j·TT m‘·TÔ\qT dü÷∫düTÔHêïsTT. Çø£ÿ&É

eTqeTT eT÷&ÉT »‘·\ düs¡«düe÷q+ nsTTq Bs¡È#·‘·Ts¡ÁkÕø±s¡eTT\qT >∑T]Ô+#·e#·TÃ.

h

l b

b l

l

b

b

b

b

l

I III IV

II

VI

V

10
2015 cmcm

cm

ôd+.MT.
 ôd+.MT.

ôd+.MT.

≥÷‘Yù|dtº u≤ø̆‡

h

b
l

ø±s¡D≤+ø£ $uÛÑ»q14
ñ|ü]‘·\ yÓ’XÊ\´+ eT]j·TT |òüTq|ü]e÷D+

(|òüTq+ eT]j·TT Bs¡È|òüTq+)

n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+
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Now we can  see that the total surface area of a cuboid is

Area I + Area II + Area III + Area IV + Area V + Area VI

=  h ×  l + l ×  b + b ×  h + l ×  h + b ×  h + l ×  b

So total surface area =  2 (h ×  l + b ×  h + b ×  l)

=  2 (lb + bh + hl)

The height, length and the breadth  of  the gift box are 20cm, 10cm and 15cm respectively.

Then the Total Surface Area(T.S.A) =  2(20 ×  10 + 10 ×  15 + 15 ×  20)

of the box =  2 (200 + 150 + 300)

=  2 (650)  =  1300 cm2

Do This

1. Find the total surface area of the following cuboid.

(i) (ii)

14.1.2 Lateral Surface Area

• The lateral faces (the faces excluding the top
and bottom) make the lateral surface area of
the cuboid. For example, the total area of all
the four walls of the cuboidal room in which
you are sitting is the lateral surface area of the
room.

Hence, the Lateral Surface Area of a cuboid

(L.S.A.) =   (l × h) + (b × h) + (l × h) + (b × h)

=   2lh + 2bh

=   2h (l + b)

4cm
4cm

10cm

6cm

4cm

2cm

h

l b

Bottom

Roof
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ø±e⁄q Bs¡È |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT

I  yÓ’XÊ\´eTT + II  yÓ’XÊ\´eTT+ III  yÓ’XÊ\´eTT + IV yÓ’XÊ\´eTT + V yÓ’XÊ\´eTT + VI  yÓ’XÊ\´eTT

=  h ×  l + l ×  b + b ×  h + l ×  h + b ×  h + l ×  b

n+<äT#̊ Bs¡È|òüTq dü+|üPs¡í‘·\ yÓ’XÊ\´eTT =  2 (h ×  l + b ×  h + b ×  l)

=  2 (lb + bh + hl)

ãVüQeT‹ ô|f…º ø=\‘·\T 20 ôd+.MT. bı&Ée⁄, 10 ôd+.MT. yÓ&É\TŒ eT]j·TT 15 ôd+.MT. m‘·TÔ ø=\‘·\T

ø±e⁄q <ëì

         dü+|üPs¡í ‘·\ yÓ’XÊ\´eTT =  2(20 ×  10 + 10 ×  15 + 15 ×  20)

=  2 (200 + 150 + 300)

=  2 (650)  =  1300 #·.ôd+.MT.

Ç$ #̊j·T+&ç

1. á ÁøÏ+~ Bs¡È |òüTqeTT\ jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTTqT ø£qT>=qTeTT.

(i) (ii)

14.1.2 Á|üø£ÿ‘·\ yÓ’XÊ\´eTT

• Á|üø£ÿ‘·\eTT\T (ô|’‘·\eTT, ÁøÏ+<ä ‘·\eTT\qT $TqVü‰ sTT+∫)

Bs¡È|òüTqeTT jÓTTø£ÿ Á|üø£ÿ‘·\ yÓ’XÊ\´eTTqT ÇkÕÔsTT.

ñ<ëVü≤s¡D≈£î eTqeTT ≈£Ls¡TÃH̊ Bs¡È|òüTHêø£è‹ >∑~ jÓTTø£ÿ

Hê\T>∑T >√&É\ yÓ’XÊ\´eTT, Ä >∑~ jÓTTø£ÿ Á|üø£ÿ‘·\ yÓ’XÊ\´eTT

ìdüTÔ+~.  ø±e⁄q Bs¡È |òüTq Á|üø£ÿ‘·\ yÓ’XÊ\´eTT (L.S.A)

=   (l × h) + (b × h) + (l × h) + (b × h)

=   2lh + 2bh

=   2h (l + b)

4 ôd+.MT.

10 ôd+.MT.

6 ôd+.MT.
4 ôd

+.M
T.

2 ôd+.MT.

h

l b

k

Ã «ï

ÁøÏ+~ ‘·\+

ô|’ ‘·\+
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l

b

b

hh

l Fig (ii)Fig (i)

Fig (iii)Fig (ii)Fig (i)

Try These

(i) Take cuboid shaped duster (which your teacher uses in the class
room). Measure its sides with scale  and find out its surface area.

(ii) Cover this duster with a graph paper, such that it just fits around the
surface. Count  the squares and verify the area you have calculated.

(ii) Measure length,width and height of your classroom and find
(a) The total surface area of the room, ignoring the area of windows

and doors
(b) The lateral surface area of the  room
(c) The total  area of the room which is to be white washed.

Think, Discuss and Write

1. Can we say that the total surface area of
cuboid

= lateral surface area + 2 ×  area of base.

2. If we change the position of cuboid from
(Fig. (i) to Fig. (ii) do the lateral surface
areas become equal?

3. Draw a figure of cuboid whose dimensions are l, b, h are equal. Derive the formula
for LSA and TSA.

14.2   Cube

Draw the net  Fig. (i) given below, on a graph paper and cut it out.  Fold it along the lines as
shown in Fig. (i) and join  the edges as shown in Fig(ii) and Fig. (iii).  What is the shape of
it? Examine its faces and its dimensions.
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l

b

b

hh

l |ü≥+ (ii)|ü≥+ (i)

|ü≥eTT (i) |ü≥eTT (ii) |ü≥eTT (iii)

Á|üj·T‹ï+#·+&ç

(i) MTs¡T, MT‘·s¡>∑‹˝À ñbÕ<Ûë´j·TT&ÉT ñ|üjÓ÷–+#̊ Bs¡È|òüTHêø£è‹ &ÉdüºsY jÓTTø£ÿ n+#·T\

ø=\‘·\qT ùdÿ\T‘√ ø=\∫ <ëìjÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTTqT ø£qT>=qTeTT.

(ii) &ÉdüºsYqT Á>±|òü⁄ ø±–‘·eTT˝À n+#·T\˙ï |üP]Ô>± ø£|æŒj·TT+&˚≥≥T¢ #˚dæ, j·T÷ì{Ÿ

#·‘·Ts¡ÁdüeTT\qT …̋øÏÿ+∫ dü+|üPs¡í‘·\ yÓ’XÊ\´eTTqT >∑DÏ+#·+&ç.

(iii) MT ‘·s¡>∑‹ >∑~ jÓTTø£ÿ bı&Ée⁄, yÓ&É\TŒ eT]j·TT m‘·TÔ\qT ø=*∫

(a) >∑~ jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTTqT ø£qTø√ÿ+&ç. (‘·\T|ü⁄\T, øÏ{Ïø°\ jÓTTø£ÿ

yÓ’XÊ\´eTT\qT |ü]>∑DÏ+#·e<äT›)

(b) >∑~ jÓTTø£ÿ Á|üø£ÿ‘·\ yÓ’XÊ\´eTT ø£qTø√ÿ+&ç.

(c) >∑~˝À düTqïeTT ẙj·Te\dæq ÁbÕ+‘·|ü⁄  yÓ’XÊ\´eTTqT ø£qT>=qTeTT.

Ä˝À∫+#·T, #·]Ã+∫, sêj·T+&ç

1. Bs¡È |òüTq+ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT

= Á|üø£ÿ‘·\ yÓ’XÊ\´eTT + 2 ×  uÛÑ÷yÓ’XÊ\´eTT

nì MTs¡T #Ó|üŒ>∑\sê?

2. |ü≥eTT (i) ˝À #·÷|æq Bs¡È|òüTqeTT kÕúqeTTqT

|ü≥eTT (ii) ˝À ˝≤>∑ e÷]Ãq yê{Ï Á|üø£ÿ‘·\

yÓ’XÊ˝≤´\T düe÷q+>± ñ+{≤j·÷?

3. bı&Ée⁄ (l),  yÓ&É\TŒ (b) m‘·TÔ (h) ø=\‘·\T

düe÷qeTT>± >∑\ Bs¡È|òüTq|ü⁄ |ü≥eTTqT ^∫ <ëì Á|ü.‘·.yÓ’ eT]j·TT dü+.‘·.yÓ’. \≈£î dü÷Á‘·eTT sêã≥TºeTT.

14.2   düeT |òüTqeTT

|ü≥eTT (i) ˝À #·÷|æq $<ÛäeTT>± e\(C≤\eTT) qT >∑fīfl ø±–‘·eTTô|’ ^∫ ø£‹Ô]+|ü⁄eTT. |ü≥eTT (ii) eT]j·TT (iii)

˝À dü÷∫+∫q $<ÛäeTT>± eT&ç∫ n+#·T\T ø£*ù|≥≥T¢ #̊ùdÔ @s¡Œ&̊ |ü≥ Äø£è‹ @$T{Ï? <ëì ‘·\eTT\qT eT]j·TT

n+#·T\qT |ü]o*+|ü⁄eTT.
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Observe the cube and its net diagram

In the figures (i) and (ii).  Do all the faces of a cube are square in shape? Do  the
length, height and width of a cube are equal?

(i) (ii)
(a) How many faces does a cube have?  Are all faces equal?
(b) If each side of the cube is l, what will be the area of each face?
(c) What is the total surface area of the cube?
(d) What is the lateral surface area of cube?

Try These

(i) Find the surface area of cube ‘A’ and lateral surface area of cube ‘B’

(ii) Two cubes each with side ‘b’ are joined to
form a cuboid as shown in the adjacent fig.
What is the total surface area of this cuboid?

(iii) How will you arrange 12 cubes of equal lengths to form a cuboid of
smallest surface area?

(iv) The surface area of a cube of 4×4× 4 dimensions is painted.  The
cube is cut into 64 equal cubes. How many cubes have
(a) 1 face painted?

l

l

l

l

l

l

l

b b b

10cm

10cm
10cm

A

8cm

8cm
8cm

B
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Bs¡È|òüTqeTT eT]j·TT <ëì e\ ∫Á‘·eTT >∑eTì+#·+&ç.

|ü≥eTT (i) eT]j·TT (ii)˝Àì |òüTqeTT jÓTTø£ÿ nìï eTTU≤\T #·‘·Ts¡Ádü Äø±sê˝≤? |òüTqeTT jÓTTø£ÿ bı&Ée⁄, yÓ&É\TŒ

eT]j·TT m‘·TÔ\T düe÷qe÷?

(a) düeT |òüTqeTT≈£î+&̊ eTTU≤ …̋ìï? nìï eTTU≤\T düs¡« düe÷qẙTHê?

(b) düeT |òüTqeTT jÓTTø£ÿ Á|ü‹ uÛÑT»eTT bı&Ée⁄ l, nsTT‘̊ Á|ü‹ eTTKeTT jÓTTø£ÿ yÓ’XÊ\´eTT m+‘·?

(c) düeT |òüTqeTT jÓTTø£ÿ dü+|üPs¡í ‘·\ yÓ’XÊ\´eTT m+‘·?

(d) düeT |òüTqeTT jÓTTø£ÿ Á|üø£ÿ‘·\ yÓ’XÊ\´eTT m+‘·?

Á|üj·T‹ï+#·+&ç

(i) düeT |òüTqeTT 'A' jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´+ eT]j·TT 'B' jÓTTø£ÿ Á|üø£ÿ‘·\ yÓ’XÊ\´eTT

ø£qT>=q+&ç.

(ii) ‘b’ uÛÑT»eTT>± >∑\ ¬s+&ÉT düeT|òüTqeTT\T |ü≥eTT˝À #·÷|æq

$<ÛäeTT>± »‘·#˚j·Tã&ç Bs¡È|òüTqeTTqT @s¡Œ]ùdÔ, Ä

Bs¡È|òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT m+‘·?

(iii)düe÷q uÛÑT»eTT bı&Ée⁄ >∑\ 12 düeT|òüTqeTT\T @ $<ÛäeTT>± »‘· #̊j·T&ÉeTT e\q

n‘·́ \Œ dü+|üPs¡í ‘·\ yÓ’XÊ\´eTT ø£*–q Bs¡È |òüTqeTT @s¡Œ&ÉT‘·T+<√ $e]+|ü⁄eTT.

(iv) 4×4× 4 ø=\‘·\T >∑\ ˇø£ düeT|òüTqeTT s¡+>∑T ẙj·Tã&çq~. Ä |òüTqeTT 64 düeT

|òüTqeTT\T>± $uÛÑõ+|üã&çq~. nsTT‘̊

(a) ˇø£ eTTKeTT e÷Á‘·ẙT s¡+>∑T ẙj·Tã&çq~. |òüTqeTT\î mìï?

l

l

l

l

l

l

l

b b b

10 ôd+.MT.

10 ôd+.MT.

10 ôd+.MT.

A

8 ôd+.MT.

8 ôd+.
MT.

8 ôd+.MT.

B
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(b) 2 faces painted?

(c) 3 faces painted?

(d) no face painted ?

Example 1: Find the surface area of a cuboid whose length, breadth and height are 15cm,
12cm and 10cm respectively.

Solution: Length of the cuboid (l) = 15cm

Breadth of the cuboid (b) = 12cm

Height of the cuboid (h) = 10cm

Surface area of a cuboid = 2 (lb + bh + hl)

= 2 (15 ×  12 + 12 ×  10 + 10 ×  15) cm2

= 2 (180 + 120 + 150) cm2

= 2 (450) cm2

= 900 cm2

Example 2 : If each edge of a cube is doubled. How many times will its surface area increase?

Solution: Let the edge of the cube be  ‘x’
Then edge of the new cube formed = 2 x
Surface area of the original cube =  6x2

Surface area of the new cube =  6(2x)2

=  6(4x2)  =  4(6x2)
when edge is doubled

Surface area of the new cube =  4×Surface area of the original cube

Hence, the surface area of the new cube becomes 4 times that of the original
cube.

Example 3: Two cubes each of edge 6 cm are joined face to face.
Find the surface area of the cuboid thus formed.

Solution: Look at the adjacent figure. Cube has six faces normally when two equal cubes
are placed together, two side faces are not visible (Why?).

                      We are left with  12 − 2 =  10 squared faces = 10 ×  l2 cm2

So, the total surface area of the cuboid =  10 ×  (6)2 cm2

=  10 ×  36 cm2 = 360 cm2
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(b) ¬s+&ÉT eTTKeTT\ s¡+>∑T ẙj·Tã&çq |òüTqeTT\T mìï?

(c) eT÷&ÉT eTTKeTT\T s¡+>∑T ẙj·Tã&çq |òüTqeTT\T mìï?

(d) @ eTTKeTT ≈£L&É s¡+>∑T ẙj·Tã&Éì |òüTqeTT …̋ìï?

ñ<ëVü≤s¡D 1: bı&Ée⁄ 15 ôd+.MT, yÓ&É\TŒ 12 ôd+.MT, eT]j·TT m‘·TÔ 10 ôd+.MT. ø=\‘·\T>±>∑\ Bs¡È|òüTqeTT

jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT m+‘·?

kÕ<Ûäq: Bs¡È |òüTqeTT jÓTTø£ÿ bı&Ée⁄ (l) = 15 ôd+.MT.

                    yÓ&É\TŒ (b) = 12 ôd+.MT.

                    m‘·TÔ (h) = 10 ôd+.MT.

Bs¡È |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT     = 2 (lb + bh + hl)
    = 2(15×12 + 12 ×  10 + 10 ×  15) #·.ôd+.MT.

    = 2(180 + 120 + 150) #·.ôd+.MT.

    = 2(450) #·.ôd+.MT.

    = 900 #·.ôd+.MT.

ñ<ëVü≤s¡D 2: düeT |òüTqeTT jÓTTø£ÿ Á|ü‹ uÛÑT»eTT ¬s{Ïº+|ü⁄ #̊j·Tã&ç+~. nsTT‘̊ <ëì dü+|üPs¡í‘·\ yÓ’XÊ\´eTT

mìï ¬s≥T¢ ô|s¡T>∑T‘·T+~?

kÕ<Ûäq: düeT |òüTqeTT jÓTTø£ÿ uÛÑT»eTT 'x' nqTø=+<ë+.

Áø=‘·Ô>± @s¡Œ&çq düeT |òüTqeTT jÓTTø£ÿ uÛÑT»eTT = 2 x
Ç∫Ãq düeT |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT = 6 x2

ø=‘·Ô>± @s¡Œ&çq düeT|òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT = 6(2x)2

= 6(4x2)  = 4(6x2)

=  4×Ç∫Ãq |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´+

ø=‘·Ô>± @s¡Œ&çq düeT |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT, Ç∫Ãq |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTTq≈£î 4

¬s≥T¢ ñ+≥T+~.

ñ<ëVü≤s¡D 3: Á|ü‹ uÛÑT»eTT 6 ôd+.MT.>± >∑\ ¬s+&ÉT |òüTqeTT\T |ü≥eTT˝À #·÷|æq $<Ûä+>± »‘·#̊j·Tã&çq$.

ø=‘·Ô>± @s¡Œ&çq Bs¡È |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT m+‘·?

kÕ<Ûäq: düeT |òüTqeTT 6 eTTU≤\qT ø£*– ñ+≥T+~. ¬s+&ÉT düeT

|òüTqeTT\qT ø£*|æ Bs¡È |òüTqeTTqT @s¡Œ]ùdÔ ¬s+&ÉT eTTU≤\qT

eTq+ #·÷&É̋ ÒeTT (m+<äT≈£î?) nq>± ø=‘·Ô>± @s¡Œ&çq Bs¡È |òüTqeTT

jÓTTø£ÿ dü+.‘·.yÓ’ eTTU≤\T  12 − 2 = 10 #·<äs¡|ü⁄ eTTU≤\T

n+<äT#̊ Bs¡È |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT = 10 ×  l2 
 #·.ôd+.MT

     =  10 ×  (6)2 
 #·.ôd+.MT

     =  10×36 #·.ôd+.MT
 = 360  #·.ôd+.MT
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Alternate Method:

If two cubes of edges 6cm are joined face to face it will take the shape of a cuboid whose length,

breadth and height are (6 + 6) cm, 6cm and 6cm i.e. 12 cm, 6cm and 6cm respectively. Thus,

total surface area of the cuboid

= 2 (lb + bh + lh)

= 2 (12 ×  6 + 6 ×  6 + 12 ×  6)

= 2 (72 + 36 + 72)

= 2 ×  180

= 360 cm2

Example 4: Find the cost of painting of the outer surface of a closed box which is 60 cm long,
40 cm broad and 30 cm high  at the rate of 50 paise per 20cm2

Solution: Length of the box (l) = 60 cm

Breadth of the box (b) = 40 cm

Hieght of the box (h) = 30 cm

Total surface area of the box = 2 (lb + bh + hl)

= 2 (60 × 40 + 40 × 30 + 60 × 30)

= 2(2400 + 1200 + 1800)

= 2 × 5400

= 10800 cm2

       Cost of painting 20 cm2 = 50 paise  =  ` 
50

100

∴   Cost of painting 1 cm2 = ` 50 1
100 20

×

∴   Cost of painting 10800 cm2  =    ̀  × ×
50 1 10,800

100 20

=  ` 270

SCERT, T
ELA

NGANA



245ñ|ü]‘·\ yÓ’XÊ\´+ eT]j·TT |òüTq|ü]e÷D+ (|òüTq+ eT]j·TT Bs¡È|òüTq+)$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

Á|ü‘·́ e÷ïj·T |ü<ä∆‹:

6 ôd+.MT. uÛÑT»eTT>± >∑\ ¬s+&ÉT düeT|òüTqeTT\T ˇø£<ëì eTTKeTT eTs√<ëì‘√ @ø°uÛÑ$+#̊≥T¢ »‘·#̊j·T>± @s¡Œ&çq

Bs¡ÈqeTT jÓTTø£ÿ bı&Ée⁄ (6 + 6) ôd+.MT., yÓ&É\TŒ
 6 ôd+.MT

 
eT]j·TT m‘·TÔ 6 ôd+.MT.>± e÷s¡T‘·T+~. nq>± <ëì

ø=\‘·\T 12 ôd+MT, 6 ôd+.MT. eT]j·TT 6 ôd+.MT.

∴ Bs¡È |òüTqeTT jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT

= 2 (lb + bh + lh)

= 2 (12 ×  6 + 6 ×  6 + 12 ×  6)

= 2 (72 + 36 + 72)

= 2 ×  180

= 360 #·.ôd+.MT.

ñ<ëVü≤s¡D 4: 60 ôd+.MT. bı&Ée⁄,  40 ôd+.MT. yÓ&É\TŒ eT]j·TT 30 ôd+.MT. m‘·TÔ ø£–*q |üP]Ô>± eT÷‘·

ø£*–q ô|f…º jÓTTø£ÿ u≤Vü≤´ ‘·\eTT s¡+>∑T ẙj·TT≥≈£î 20 #·.ôd+.MT. nj̊T´ Ks¡TÃ 50 ô|’dü\T

nsTTq yÓTT‘·ÔeTT Ks¡TÃ m+‘·?

kÕ<Ûäq: ô|f…º jÓTTø£ÿ bı&Ée⁄ (l) = 60 ôd+.MT

ô|f…º jÓTTø£ÿ yÓ&É\TŒ (b) = 40 ôd+.MT

ô|f…º jÓTTø£ÿ m‘·TÔ (h) = 30 ôd+.MT

ô|f…º jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT = 2 (lb + bh + hl)

= 2 (60 × 40 + 40 × 30 + 60 × 30)

= 2(2400 + 1200 + 1800)

= 2 × 5400

= 10800 #·.ôd+.MT.

    20 #·.ôd+.MT. ÁbÕ+‘·eTTq≈£î s¡+>∑T ẙj·TT≥≈£î Ks¡TÃ = 50 ô|’dü\T =  ` 
50

100

∴  1 #·.ôd+.MT. ÁbÕ+‘·eTTq≈£î s¡+>∑T ẙj·T≥≈£î Ks¡TÃ = ` 50 1
100 20

×

∴  10800 #·.ôd+.MT. ÁbÕ+‘·eTT s¡+>∑T ẙj·TT≥≈£î nj̊T´ Ks¡TÃ = ` × ×
50 1 10,800

100 20

    =  ` 270
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Exercise -14.1

1. There are two cuboidal boxes as shown in the given  figure. Which box requires the
less amount of material to make?

2. Find the side of a cube whose surface area is 600 cm2.

3. Prameela painted the outer surface  of a  cabinet of measures 1m ×  2m ×  1.5m. Find the
surface area she covered  if she painted all surfaces except the top and bottom of the
cabinet?

4. Find the cost of painting a cuboid of dimensions 20cm × 15 cm × 12 cm at the rate of 5
paisa per square centimeter.

14.3   Volume of Cube and Cuboid

Amount of space occupied by a three dimensional object is called its volume. Try to com-
pare the volume of objects around you. For example, volume of a room is greater than the
volume of an almirah kept in the room. Similarly,
volume of your pencil box is greater than the vol-
ume of the pen and the eraser kept inside it. Do you
measure volume of either of these objects?

Remember, we use square units to find the area of a
region. How will we  find the volume. Here we will
use cubic units to find the volume of a solid, as cube
is the most convenient solid shape (just as square is
the most convenient shape to measure this area).

To measure the area we divide the area into square units, similarly, to find the volume of a
solid we need to divide the space into cubical units. Unit cube is a cube of unit length .
Observe that the volume of each of the  solids which are arranged in different forms are of
8 cubic units (as in Fig above). We can say that the volume of a solid is measured by
counting the number of unit cubes it contains. Cubic units which we generally use to mea-
sure the volume are
1 cubic cm = 1 cm × 1 cm × 1 cm = 1 cm3

= 10 mm × 10 mm × 10 mm = ..................  mm3

1 cubic m = 1 m × 1 m × 1 m = 1 m3

= 100 cm × 100cm × 100cm = ..................  cm3

1 cubic mm = 1 mm × 1 mm × 1 mm = 1 mm3

= 0.1 cm × 0.1 cm × 0.1 cm = ..................  cm3

50
50

50

4060

50

Fig. A Fig. B
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50
50

50

4060

50

|ü≥+`A |ü≥+`B

nuÛ≤´dü+ - 14.1

1. |ü≥eTT˝À #·÷|æq $<ÛäeTT>± ¬s+&ÉT Bs¡È |òüTHêø£è‹ ô|f…º\T Çe«ã&Ü¶sTT. @ ô|f…ºqT ‘·j·÷s¡T #̊j·T&ÜìøÏ ‘·≈£îÿe

|ü]e÷D|ü⁄ kÕe÷Á– nedüs¡eTe⁄‘·T+~?

2. 600 #·.ôd+.MT. dü+|üPs¡í‘·\ yÓ’XÊ\´eTT >∑\ düeT|òüTqeTT jÓTTø£ÿ uÛÑT»eTT bı&Ée⁄qT ø£qTø√ÿ+&ç.

3. Á|üMT\ 1 MT ×  2 MT ×  1.5 MT ø=\‘·\T >∑\ ˇø£ ô|f…º≈£î s¡+>∑T ẙdæ+~. ô|f…º jÓTTø£ÿ ô|’ eTTKeTT n&ÉT>∑T

eTTKeTTqT $TqVü‰sTT+∫ $T–*q eTTKeTT\ yÓ’XÊ\´eTT\ yÓTT‘·ÔeTT m+‘·?

4. 20 ôd+.MT ×  15 ôd+.MT.×  12 ôd+.MT. ø=\‘·\T >±>∑\ Bs¡È |òüTqeTTq≈£î s¡+>∑T ẙj·TT≥≈£î #·<äs¡|ü⁄

ôd+{°MT≥s¡Tq≈£î 5 ô|’dü\T #=|üq m+‘· Ks¡TÃ ne⁄‘·T+~?

14.3  Bs¡È |òüTqeTT eT]j·TT düeT |òüTqeTT |òüTq|ü]e÷D+

n+‘·sêfī+˝À Á‹|ü]e÷D≤‘·àø£ edüTÔe⁄ ÄÁø£$T+#·T |ü]e÷DeTTqT

ª|òüTq |ü]e÷DeTTμ n+<äTs¡T. MT #·T≥÷º j·TTqï edüTÔe⁄\ jÓTTø£ÿ |òüTq

|ü]e÷DeTT\qT n+#·Hê ẙj·T+&ç. ñ<ëVü≤s¡D≈£î MT >∑~ jÓTTø£ÿ

|òüTq|ü]e÷D+, >∑~˝À j·TTqï ;s¡Tyê |òüTq|ü]e÷D+ ø£+fÒ m≈£îÿe

j·TT+≥T+~. n<̊ $<Ûä+>± ô|ì‡ Ÿ̋ &Éu≤“ jÓTTø£ÿ |òüTq|ü]e÷DeTT

<ëì˝À >∑\ ô|ì‡ Ÿ̋ eT]j·TT ‘·T&çù| s¡ã“s¡T ø£+fÒ m≈£îÿe j·TT+≥T+~.

á edüTÔe⁄\ jÓTTø£ÿ |òüTq |ü]e÷DeTT\qT ø£qT>=q>∑\sê?

eTq≈£î ̌ ø£ ÁbÕ+‘·|ü⁄ yÓ’XÊ\´eTTqT ø£qT>=qT≥≈£î #·<äs¡|ü⁄ j·T÷ì≥¢qT ñ|üjÓ÷–kÕÔeTì >∑Ts¡TÔ≈£î ‘Ó#·TÃø√+&ç.  nsTT‘̊

|òüTq|ü]e÷D+ m˝≤ ø£qT>=+{≤eTT? Çø£ÿ&É eTqeTT |òüTq|ü⁄ j·T÷ì≥¢̋ À |òüTq|ü]e÷D≤ìï ø=\TkÕÔeTT. <ëì Á|üe÷DeTTq≈£î

düeT|òüTqẙT ‘·–q~. (yÓ’XÊ˝≤´ìøÏ #·‘·Ts¡Ádü Á|üe÷D+ ˝≤>±)

yÓ’XÊ\´eTTqT ø£qT>=H̊+<äT≈£î yÓ’XÊ˝≤´ìï  j·T÷ì≥T¢>± $uÛÑõkÕÔeTT n<̊ $<ÛäeTT>± |òüTq|ü]e÷DeTTqT ø£qT>=H̊+<äT≈£î

n+‘·sêfi≤ìï |òüTq|ü⁄ j·T÷ì≥T¢>± $uÛÑõ+#ê*. 1 j·T÷ì{Ÿ uÛÑT»eTT>± >∑\ düeT|òüTqeTTqT ˇø£ Á|üe÷D |òüTqeTT>±

|ü]>∑DÏkÕÔs¡T.  Á|üø£ÿ |ü≥eTT˝À Á|ü‹ edüTÔe⁄ 8 |òüTq|ü⁄ j·T÷ì≥T¢ |òüTq|ü]e÷DeTTqT ø£*–j·TT+≥T+~.

|òüTqø±s¡ edüTÔe⁄ jÓTTø£ÿ |òüTq|ü]e÷DeTTqT Á|üe÷D |òüTqeTT\qT …̋øÏÿ+∫ >∑DÏkÕÔs¡T.

1 |òüTq|ü⁄ ôd+.MT = 1  ôd+.MT ×  1  ôd+.MT ×  1  ôd+.MT = 1 |òüT.ôd+.MT

=  10  $T.MT ×  10 $T.MT ×10 $T.MT = .................. |òüT.ôd+.MT

1 |òüTq|ü⁄ MT≥s¡T =  1 MT ×  1 MT ×  1 MT = 1 |òüT.MT

=   100 ôd+.MT ×  100  ôd+.MT ×  100  ôd+.MT = .................. |òüT.ôd+.MT

1  |òüTq|ü⁄ $T.MT. =  1 $T.MT ×  1 $T.MT ×  1 $T.MT = 1 |òüT.$T.MT

=  0.1 ôd+.MT ×  0.1 ôd+.MT ×  0.1  ôd+.MT = .................. |òüT.ôd+.MT
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12 units 3 units

1

6 units 3 units

2

9 units

4 
un

its

6 units

6 units

1

l b

h

l
b

hh

14.3.1 Volume of a Cuboid

Take 36 cubes of equal size (i.e.,side of each cube is same). Arrange them to form a cuboid.
You can arrange them in many ways. Observe the following table and fill in the blanks.

Cuboid length breadth height Total no. of unit cubes
(l) (b) (h) l × b × h = V

(i) 12 3 1 12 × 3 × 1 = 36

(ii) ... ... ... ...

(iii) ... ... ... ...

(iv) ... ... ... ...

What do you observe? Do you find any relation between the dimensions of the cuboid and its
volume?

Since we have used 36 cubes to form these cuboids, thus
volume of each cuboid is 36 cubic units. This is equal to the
product of length, breadth and height of the cuboid. From the above example we can say volume
of cuboid = l × b × h. Since l × b is the area of its base we can also say that,
Volume of cuboid = Area of the base × height

Activity

Take a sheet of paper. Measure its area. Pile up
such sheets of paper of same size to make a
cuboid (as in adjacent figure). Measure the
height of this pile. Find the volume of the cuboid
by finding the product of the area of the sheet
and the height of this pile of sheets. Can you
find the volume of paper sheet?
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(iv) ... ... ... ...

l b

h

 �      

1

 �   

�







 �   �      

2

 �   
 �    

1

�� ���
� �  � � � 36 
������
36 ������������
� � � � � � � � � � � 
�����  = l × b × h

��= l × b

���  � ×  



����� � �
�����
�������
������ 
������
����

SCERT, T
ELA

NGANA



250 Surface Areas And Volume (Cube and Cuboid) Government's Gift for Students' Progress

Do This

Let us find the volume of a cuboid whose length, breadth and height are 6cm., 4cm
and 5cm respectively.

Let  place 1 cubic centimeter blocks along the length of the cuboid . How many
blocks can we place along the length?  6 blocks, as the length of the  cuboid is 6 cm.

How many blocks can we place along its breadth? 4 blocks, as  the breadth of the
cuboid is 4cm. So there are 6 × 4 blocks can be placed in a layer.

How many layers of blocks can be placed in the cuboid? 5 layers, as the height of the
cuboid is 5 cm. Each layer has 6 × 4 blocks. So, all the 5 layers will have 6 ×  4 ×  5
blocks i.e. length × breadth × height.

This discussion leads us to the formula for the volume of a cuboid:

Volume of  a Cuboid = length ×  breadth ×  height

14.3.2 Vollume of a Cube

A Cube is a cuboid whose length, breadth and height are same,
So Volume of a cube =  side ×  side ×  side

=  (side)3 = a3 where 'a' is the side of the cube.

Length of Cube Volume of the Cube

10mm = 1cm 1000 mm3 = 1cm3

10cm = 1dm 1000 c m3 = 1dm3

10dm = 1m 1000 d m3 = 1 m3

100cm = 1m 1000000 c m3 =  1m3

1000m = 1km 1000000000 m3 = 1km3

Generally, we measure the volumes of liquids in millilitres (ml) or litres (l)

5cm

6cm
4cm

a

a

a

5cm

4cm

6cm
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Ç$ #̊j·T+&ç
6 ôd+.MT., 4 ôd+.MT. eT]j·TT 5 ôd+.MT. ø=\‘·\T >±>∑\ Bs¡È |òüTqeTT jÓTTø£ÿ |òüTq |ü]e÷DeTTqT

ø£qTø√ÿ+&ç.

ˇø£ |òüTq|ü⁄ ôd+.MT. uÛÑT»eTT>± >∑\ Á|üe÷D |òüTqeTT\qT Bs¡È |òüTqeTT bı&Ée⁄ yÓ+ã&ç ù|s¡TÃeTT. Bì

ø=s¡≈£î eTq≈£î mìï |òüTqeTT\T nedüs¡eTT? 6 Á|üe÷D |òüTqeTT\T nedüs¡eTT.

yÓ&É\TŒ yÓ+ã&ç mìï Á|üe÷D |òüTqeTT\T ù|s¡Ãe#·TÃ? 4 Á|üe÷D |òüTqeTT\T BìøÏ >∑\ ø±s¡DeTT Bs¡È

|òüTqeTT jÓTTø£ÿ yÓ&É\TŒ 4 ôd+.MT. nq>± ˇø£ bıs¡̋ À 6 × 4 Á|üe÷D |òüTqeTT\T ñ+{≤sTT.

Bs¡È |òüTqeTT˝À Á|üe÷D |òüTqeTT\T neTπsÃ bıs¡\T mìï? 5 bıs¡\T nq>± Bs¡È |òüTqeTT jÓTTø£ÿ m‘·TÔ 5
ôd+.MT. Á|ü‹ bıs¡ 6 I 4 |òüTqeTT\T ø£\e⁄. ø±e⁄q 5 bıs¡\˝À 6 × 4 × 5  Á|üe÷D düeT|òüTHê\

~eTà\T ñ+{≤sTT. nq>± = l × b × h  ≈£î düe÷q+.

ô|’ #·s¡Ã Bs¡È |òüTqeTT jÓTTø£ÿ |òüTq|ü]e÷DeTTq≈£î dü÷Á‘·eTT ì#·TÃqT.

Bs¡È |òüTq |òüTq|ü]e÷DeTT = bı&Ée⁄ × yÓ&É\TŒ × m‘·TÔ

14.3.2 düeT |òüTq |òüTq|ü]e÷DeTT

bı&Ée⁄, yÓ&É\TŒ, m‘·TÔ ø=\‘·\T düe÷qeTT>± >∑\ Bs¡È |òüTqeTTqT düeT|òüTqeTT n+<äTs¡T.

n+<äT#̊ düeT |òüTq+ |òüTq|ü]e÷DeTT =  uÛÑT»+ × uÛÑT»+ × uÛÑT»+

=  (uÛÑT»+)3 =a3 
Ç#·Ã≥, düeT |òüTqeTT jÓTTø£ÿ uÛÑT»+ 'a'

düeT|òüTq+ bı&Ée⁄ düeT|òüTq+ |òüTq|ü]e÷D+

10 $T.MT =  1ôd+.MT 1000 $T.MT
3 = 1 ôd+.MT

3

10 ôd+.MT =  1&Óø± MT 1000  ôd+.MT
3 = 1 &Óø±MT

3

10 &Óø± MT =  1 MT 1000 &Óø± MT
3 = 1 MT

3

100  ôd+.MT =  1 MT 1000000  ôd+.MT
3 = 1 MT

3

1000  MT =   1 øÏ.MT 1000000000 MT
3 = 1 øÏ.MT

3

kÕ<Ûës¡D+>±, Á<äe |ü<ës¡úeTT\ jÓTTø£ÿ |òüTq |ü]e÷DeTT\qT $T©¢ ©≥s¡T¢ ($T.©) Ò̋<ë ©≥s¡¢̋ À (©) ø=\TkÕÔs¡T.

a

a

a

5 ôd+.MT.

6 ôd+.MT.
4 ôd+.MT.

5 ôd+.MT.

4 ôd+.MT.

6 ôd+.MT.
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Further 1 cm3 = 1 ml
1000 cm3 = 1 l
1 m3 = 1000000 cm3 = 1000 l

= 1 kl (kilolitre)

Example 5: Find the volume of a block of wood whose length is 20cm, breadth is 10 cm
and height is 8 cm.

Solution: The block of wood is a cuboid and the volume of a cuboid = l × b × h

Here, length (l) = 20 cm, breath (b) = 10 cm, and height (h) = 8 cm

Volume of the block = 20 cm × 10 cm  × 8 cm = 1600 cm3

Example 6: A water tank is 1.4 m long, 1m wide and 0.7m deep. Find the volume of the
tank in litres.

Solution: Length of the tank (l) = 1.4 m = 140 cm

Breadth of the tank (b) = 1 m = 100 cm

Depth of the tank (h) = 0.7 = 70 cm

Volume of the tank = l × b × h
= (140 × 100 × 70) cm3

= 
140 100 70

1000
× ×

 litres.

=  980 litres

Do This

Arrange 64 unit cubes in as many ways as you can to form a cuboid. Find the
surface area of each arrangement. Can solid cuboid of same volume have same
surface area?

Do you know?
Capacity

There is not much difference between the two words.i.e volume
and capacity

(a) Volume refers to the amount of space occupied by an object.

(b)Capacity refers to the quantity that a container holds.

If a water tin holds 100 cm3 of water then the capacity of the water
tin is 100cm3. Capacity can also measure in terms of litres.

volume Capacity
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1 ôd+.MT
3 =  1 $T©¢ ©≥s¡T

1000 ôd+.MT
3 =  1 ©≥s¡T

1 MT
3 =  1000000 ôd+.MT

3 = 1000 ©≥s¡T¢

=  1 øÏ̋ À ©≥s¡T(øÏ.©).

ñ<ëVü≤s¡D 5: 20 ôd+.MT. bı&Ée⁄, 10 ôd+.MT. yÓ&É\TŒ eT]j·TT 8 ôd+.MT. m‘·TÔ ø=\‘·\T ø£*–q Bs¡È

|òüTHêø£è‹ ø£Ás¡ <äT+>∑ jÓTTø£ÿ |òüTq|ü]e÷DeTT ø£qT>=qTeTT.

kÕ<Ûäq: Bs¡È |òüTHêø£è‹ |òüTq|ü]e÷DeTT = l × b × h

Çø£ÿ&É bı&Ée⁄ (l)=20 ôd+.MT yÓ&É\TŒ (b) = 10 ôd+.MT eT]j·TT m‘·TÔ (h) = 8 ôd+.MT ø±e⁄q

ø£Ás¡ <äT+>∑ jÓTTø£ÿ |òüTq|ü]e÷DeTT = 20 ôd+.MT × 10 ôd+.MT ×8 ôd+.MT = 1600 |òüT.ôd+.MT

ñ<ëVü≤s¡D 5: ˇø£ ˙fi¯fl {≤´+≈£î 1.4 MT. bı&Ée⁄, 1 MT. yÓ&É\TŒ eT]j·TT 0.7 MT. ˝À‘·T ø£*– j·TTqï~.

{≤´+≈£î jÓTTø£ÿ |òüTq|ü]e÷DeTTqT ©≥s¡¢̋ À ø£qT>=qTeTT.

kÕ<Ûäq: {≤´+≈£î jÓTTø£ÿ bı&Ée⁄ (l) = 1.4 MT. = 140 ôd+.MT.

{≤´+≈£î jÓTTø£ÿ yÓ&É\TŒ (b) = 1 MT.  = 100 ôd+.MT.

{≤´+≈£î jÓTTø£ÿ m‘·TÔ (h) = 0.7 MT.  = 70 ôd+.MT.

{≤´+≈£î jÓTTø£ÿ |òüTq|ü]e÷DeTT = l × b × h
= (140 × 100 × 70) |òüT.ôd+.MT

= 
140 100 70

1000
× ×

©≥s¡T¢

= 980 ©≥s¡T¢.

Ç$  #˚j·T+&ç

64 Á|üe÷D |òüTqeTT\qT|üjÓ÷–+∫  MTs¡T  @s¡Œs¡#· >∑\  Bs¡È  |òüTqeTT\T mìï?  Á|ür neT]ø£

jÓTTø£ÿ dü+|üPs¡í‘·\ yÓ’XÊ\´eTT ø£qTø√ÿ+&ç. düe÷q |òüTq |ü]e÷DeTT ø£*–q |òüTqeTT\ jÓTTø£ÿ

Á|üø£ÿ‘·\ yÓ’XÊ\´eTT\T düe÷qy˚THê?

MT≈£î ‘Ó\TkÕ?

kÕeTs¡ú́ eTT

|òüTq|ü]e÷DeTT, kÕeTs¡ú́ eTT\ eT<Ûä́  ‘˚&Ü ãVüQ dü«\Œ+.

(a)  ˇø£ edüTÔe⁄ ÄÁø£$T+#˚ n+‘·sêfi¯|ü⁄ |ü]e÷DeTTqT |òüTq|ü]e÷DeTT

n+{≤s¡T.

(b)  &Éu≤“ jÓTTø£ÿ kÕeTs¡ú́ eTT n~ ì\« ñ+#·Tø√>∑\ |ü<ës¡ú |òüTq|ü]e÷DeTT.

ˇø£ ̇ fi¯fl {≤´+≈£î˝À ì+|ü>∑\ ̇ {Ï |ü]e÷DeTT 100 ôd+.MT
3 nsTT‘˚ Ä {≤´+≈£î

kÕeTs¡ú́ eTT 100 ôd+.MT
3. kÕeTs¡ú́ eTTqT ©≥s¡¢̋ À ≈£L&Ü ø=\TkÕÔs¡T.

|òüTq|ü]e÷D+ kÕeTs¡ú́ eTT
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Example 7: Find the volume of a cuboid whose breadth is half of its length and height is
double the length.

Solution: Let the length of the cuboid be x units

Then breadth of the cuboid =  2
x

 units

And height of the cuboid  =  2x units

Volume of the cuboid =  length × breadth × height

=  x ×  2
x

 ×2x

=  x3 cubic units.

Example 8: A box is 1.8 m long, 90 cm wide, 60 cm height. Soap cakes of measurements
6 cm × 4.5 cm × 40 mm are to be packed in the box, so that no space is left.
Find how many cakes can be packed  in each box?

Solution: Length of the box (l) = 1.8 m  = 180 cm

Breadth of the box (b) = 90 cm

Height of the box (h) = 60 cm

Volume of the box = l ×  b ×  h

= 180 ×  90 ×  60

= 972000 cm3

Length of a soap cake = 6 cm

Breadth of a soap cake = 4.5 cm

Height of a soap cake = 40 mm = 4 cm

Volume of one soap cake = 6 ×  4.5 ×4

= 108.0 cm3

∴  Required number of soap cakes

=
Volume of the box

volume of one soapcake

=
972000

108
= 9000

Hence, the number of soap cakes can be packed in the box = 9000
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ñ<ëVü≤s¡D 7: Bs¡È |òüTqeTT jÓTTø£ÿ yÓ&É\TŒ, bı&Ée⁄˝À dü>∑+, m‘·TÔ <ëì bı&Ée⁄q≈£î ¬s{Ïº+|ü⁄ nsTT‘˚ Bs¡È |òüTq

|òüTq|ü]e÷DeTT ø£qTø√ÿ+&ç.

kÕ<Ûäq: Bs¡È |òüTqeTT jÓTTø£ÿ bı&Ée⁄ = x j·T÷ì≥T¢

Bs¡È |òüTqeTT jÓTTø£ÿ yÓ&É\TŒ = 2
x

 j·T÷ì≥T¢

Bs¡È |òüTqeTT jÓTTø£ÿ m‘·TÔ =  2 x j·T÷ì≥T¢

Bs¡È |òüTqeTT jÓTTø£ÿ |òüTq|ü]e÷DeTT =  bı&Ée⁄ × yÓ&É\TŒ × m‘·TÔ

=  x ×  2
x

 ×2x

= x3 |òüTq|ü⁄ j·T÷ì≥T¢

ñ<ëVü≤s¡D 8: ˇø£ ô|f…º jÓTTø£ÿ bı&Ée⁄ 1.8 MT., yÓ&É\TŒ 90 ôd+.MT., m‘·TÔ 60 ôd+.MT. ô|f…º̋ À neTπsÃ düãT“

jÓTTø£ÿ ø=\‘·\T 6 ôd+.MT ×  4.5 ôd+.MT ×  40 $T.MT. düãT“\T neT]Ãq ‘·s¡Tyê‘· ô|f…º̋ À

@ $<ÛäyÓTÆq U≤∞ düú\+ $T>∑\ Ò̋<äT. ˇø£ ô|f…º̋ À neTs¡Ã>∑*π> düãT“\T mìï?

kÕ<Ûäq: ô|f…º jÓTTø£ÿ bı&Ée⁄ (l) = 1.8 MT = 180 ôd+.MT.

             yÓ&É\TŒ (b) = 90 ôd+.MT.

             m‘·TÔ  (h) = 60 ôd+.MT.

ô|f…º jÓTTø£ÿ |òüTq|ü]e÷DeTT = l × b × h
= 180 × 90 × 60

= 972000  ôd+.MT
3

düãT“ jÓTTø£ÿ  bı&Ée⁄ = 6  ôd+.MT.

              yÓ&É\TŒ = 4.5  ôd+.MT.

              m‘·TÔ = 40  $T.MT = 4 ôd+.MT.

düãT“ jÓTTø£ÿ |òüTq|ü]e÷DeTT= 6 × 4.5 × 4

= 108.0 |òüT.ôd+.MT

∴  ø±e\dæq düãT“\ dü+K´ =

=
972000

108

= 9000

nq>±, ô|f…º̋ À ì+|ü >∑*π> düãT“\ dü+K´ = 9000.

ô|f…º |òüTq|ü]e÷D+

Á|ü‹ düãT“ jÓTTø£ÿ |òüTq|ü]e÷D+SCERT, T
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Example 9: How many cubes of side 3 cms each can be cut from wooden block in the form
of a cuboid whose length, breadth and height are 21 cm, 9 cm and 8cm
respectively. How much volume of wood is wasted?

Solution: Length of the cuboid (l) = 21 cm

Breadth of the cuboid (b) = 9 cm

Height of the cuboid (h) = 8 cm

Volume of cuboid =  21 × 9 × 8 = 1512 cu cm.

No. of cubes that can be cut along the length = 
21
3  = 7

   No. of cubes that can be cut along the  breadth = 
9
3  = 3

   No. of cubes that can be cut along the   height = 
8
3  = 2.6

Along the height we can cut only 2 pieces and remaining is waste.

                     ∴  Total number of cubes cut = 7 × 3 × 2

= 42

                 Volume of each cube = 3 × 3 × 3 = 27 cm3

                 Volume of all cubes = 27 × 42

= 1134 cm3

∴  Volume of the waste wood  = 1512 – 1134 = 378 cm3

Example 10: Water is poured into a cuboidal reservoir at the rate of 60 litres per minute. If the
volume of reservoir is 108 m3.  Find the number of hours it will take to fill the
reservoir.

Solution: Volume of the reservoir = 108 m3 = 108 ×   1000 litres

 (Q  1m3 = 1000 litres)

The reservoir is filling  at the rate of 60 litres per minute.

                       ∴  Required time  = 
108 1000

60
×

 min.

                   = 
108 1000

60 60
×
×

 hours = 30 hours.

Q   The shape of a wooden block
       is a cuboid
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ñ<ëVü≤s¡D 9: 21 ôd+.MT., 9 ôd+.MT. eT]j·TT 8 ôd+.MT. ø=\‘·\T >±>∑\ Bs¡È |òüTHêø±s¡ ø£Ás¡ <äT+>∑qT 3

ôd+.MT uÛÑT»eTT>± >∑\ düeT |òüTqeTT>± ø£‹Ô]ùdÔ mìï düeT |òüTqeTT\T ekÕÔsTT? m+‘·

|òüTq|ü]e÷DeTT >∑\ ø£Ás¡ <äT+>∑ eè<∏ë ne⁄‘·T+~?

kÕ<Ûäq: ø£Ás¡ <äT+>∑ bı&Ée⁄ (l) = 21 ôd+.MT.

Bs¡È|òüTq+ yÓ&É\TŒ (b) = 9 ôd+.MT.

Bs¡È|òüTq+   m‘·TÔ (h) = 8 ôd+.MT.

ø£Ás¡ <äT+>∑ |òüTq|ü]e÷DeTT =  21 × 9 × 8 = 1512 |òüT.ôd+.MT

bı&Ée⁄ yÓ+ã&ç ø£‹Ô]+#·>∑\ düeT |òüTqeTT\ dü+K´ = 
21
3  = 7

yÓ&É\TŒ yÓ+ã&ç ø£‹Ô]+#·>∑\ düeT |òüTqeTT\ dü+K´ = 
9
3  = 3

m‘·TÔ yÓ+ã&ç ø£‹Ô]+#·>∑\ düeT |òüTqeTT\ dü+K´ = 
8
3  = 2.6 = 2

m‘·TÔ yÓ+ã&ç eTqeTT ø£‹Ô]+#·>∑\ düeT |òüTqeTT\ dü+K´ 2 e÷Á‘·y˚T $T–*q uÛ≤>∑eTT eè<∏ë

ne⁄‘·T+~.

 ∴                     yÓTT‘·ÔeTT düeT |òüTqeTT\ dü+K´ = 7 × 3 ×  2

= 42

 Á|ü‹ düeT |òüTqeTT jÓTTø£ÿ |òüTq|ü]e÷DeTT = 3 × 3 × 3  = 27 |òüT.ôd+.MT

 nìï |òüTqeTT\ |òüTq|ü]e÷DeTT = 27 × 42

= 1134 |òüT.ôd+.MT

∴ eè<∏ë nsTTq ø£Ás¡ <äT+>∑ |òüTq|ü]e÷DeTT = 1512 – 1134 = 378  |òüT.ôd+.MT

ñ<ëVü≤s¡D 10: ˇø£ ]»sê«j·Ts¡T˝ÀìøÏ ì$TwüeTTq≈£î 60 ©≥s¡T¢ ˙s¡T |ü+|ü⁄ #˚j·Tã&ÉT#·Tqï~. Ä ]»sê«j·Ts¡T

|òüTq|ü]e÷DeTT 108 
|òüT.MT.\T nsTTq Ä ]»sê«j·Ts¡TqT ì+|ü⁄≥≈£î mìï >∑+≥\ düeTj·T+

|ü&ÉT‘·T+~?

kÕ<Ûäq: ]»sê«j·Ts¡T jÓTTø£ÿ |òüTq|ü]e÷D+ = 108 |òüT.MT
 = 108 × 1000 ©≥s¡T¢

 (∴1 |òüT.MT.
 = 1000 ©≥s¡T¢)

]»sê«j·Ts¡TqT ì$TcÕìøÏ 60 ©≥s¡T¢ #=|üq ì+|ü⁄‘·÷ ñ+fÒ

]»sê«j·Ts¡TqT ì+|ü&ÜìøÏ |üfÒº ø±\+  = 
108 1000

60
×

 ì$TcÕ\T

                          = 
108 1000

60 60
×
×

 >∑+≥\T = 30 >∑+≥\T

Q   ø£Ás¡ <äT+>∑ Bs¡È|òüTHêø±s¡+˝À

     ñqï~.
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Example 11 :  A village has a population of 4000, requires 150 litres water per head per day. It
has a tank measuring 20 m , 15 m ,  6 m. How many days for the water is
sufficient enough once the tank is made full?

Solution: Volume of the tank                    = 20 m ×  15 m ×  6 m

= 1800 m3 = 1800000 l

Volume of water consumed by 1 person in 1 day = 150 l.

 Total volume of water consumed in a day by total population = 150 ×  4000

Required number of days  =  
Volume of the tank

volume of water consumed in1day

                =  
1800000

150 4000×
 = 3 days

Exercise - 14.2

1. Find the volume of the cuboid whose dimensions are given below.

Length Breadth Height

(i) 8.2 m 5.3 m 2.6 m

(ii) 5.0 m 4.0 m 3.5 m

(iii) 4.5 m 2.0 m 2.5 m

2. Find the capacity of the tanks with the following internal dimensions.  Express the
capacity in cubic meters and litres for each tank.

Length Breadth Depth

(i) 3 m 20 cm 2 m 90 cm 1 m 50 cm

(ii) 2 m 50 cm 1 m 60 cm 1 m 30 cm

(iii) 7 m 30 cm 3 m 60 cm 1 m 40 cm

3. What  will happen to the  volume of a cube if the length of its edge is reduced to half?
Is the volume get reduced? If yes, how much?
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ñ<ëVü≤s¡D 11: ˇø£ Á>±eTeTT jÓTTø£ÿ »HêuÛ≤ 4000, Á|ü‹ s√E Ä Á>±eTeTT˝Àì Á|ür ˇø£ e´øÏÔøÏ s√EøÏ 150

©≥s¡¢ ˙s¡T nedüs¡eTT. ˙{Ï {≤´+≈£î jÓTTø£ÿ ø=\‘·\T 20 MT., 15 MT., 6 MT. ˇø£ {≤´+≈£î

˙fi¯ófl mìï s√E\T≈£î dü]|ü&ÉT‘·T+<√ …̋ø£ÿø£≥TºeTT?

kÕ<Ûäq: {≤´+≈£î jÓTTø£ÿ |òüTq|ü]e÷DeTT        = 20 MT. × 15 MT.× 6 MT.

= 1800 |òüT.MT.
 = 1800000 ©.

ˇø£ e´øÏÔøÏ ˇø£s√E≈£î nedüs¡eTj˚T´ ˙{Ï |ü]e÷DeTT = 150 ©≥s¡T¢.

Á>±eTeTT yÓTT‘·Ô+ »HêuÛ≤øÏ ˇø£ s√E˝À nedüs¡eTj˚T´ ˙{Ï |ü]e÷D+ = 150 × 4000 ©.

˙s¡T dü]b˛e⁄ s√E\ dü+K´ =

= 
1800000

150 4000×
 = 3 s√E\T

nuÛ≤´dü+ - 14.2

1. á ÁøÏ+~ ø=\‘·\T ø£*–q Bs¡È |òüTqeTT jÓTTø£ÿ |òüTq|ü]e÷DeTTqT ø£qT>=qTeTT.

bı&Ée⁄ yÓ&É\TŒ m‘·TÔ

(i) 8.2 MT 5.3 MT 2.6 MT

(ii) 5.0 MT 4.0 MT 3.5 MT

(iii) 4.5 MT 2.0 MT 2.5 MT

2. á ÁøÏ+~ ø=\‘·\T ø£*–q {≤´+≈£î jÓTTø£ÿ kÕeTs¡ú́ eTTqT |òüTq|ü⁄ MT≥s¡T¢ eT]j·TT ©≥s¡T¢̋ À ø£qT>=qTeTT.

bı&Ée⁄ yÓ&É\TŒ m‘·TÔ

(i) 3 MT 20 ôd+.MT 2 MT 90 ôd+.MT 1 MT 50 ôd+.MT

(ii) 2 MT 50 ôd+.MT 1 MT 60 ôd+.MT 1 MT 30 ôd+.MT

(iii) 7 MT 30 ôd+.MT 3 MT 60 ôd+.MT 1 MT 40 ôd+.MT

3. ˇø£ düeT |òüTqeTT jÓTTø£ÿ uÛÑT»eTTqT dü>∑eTT #˚ùdÔ <ëì |òüTq |ü]e÷DeTT ‘·>∑TZ‘·T+<ë? e÷]q#√ m+‘·

‘·>∑TZqT?

{≤´+≈£î |òüTq|ü]e÷D+

ˇø£ s√E˝À nedüs¡eTj˚T´ |òüTq|ü]e÷D+
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4. Find the volume of each of the cube whose sides are.

(i)  6.4 cm (ii)  1.3 m (iii)  1.6 m.

5. How many bricks will be required to build a wall of 8 m long, 6m height and 22.5 cm
thick, if each brick measures 25 cm by 11.25 cm by 6 cm?

6. A cuboid is  25 cm long , 15 cm broad, and  8 cm high . How much of its volume will
differ from that of a cube with the  edge of 16 cm?

7. A closed box is made up of wood which is 1cm thick .The outer dimensions of the box is
5 cm ×  4 cm ×  7 cm. Find the volume of the wood used.

8. How many cubes of edge 4cm, each can be cut out from cuboid whose  length, breadth
and height are 20 cm, 18 cm and 16 cm respectively

9. How many cuboids of size  4 cm ×  3 cm ×  2 cm  can be made from a cuboid of size
12 cm ×  9 cm ×  6 cm?

10. A vessel in the shape of a cuboid is 30 cm long and 25 cm wide. What should be its height
to hold 4.5 litres of water?

What we have discussed

1. If l, b, h are the dimensions of cuboid, then:

(i)  its lateral surface area is  2h (l + b)

(ii) its total surface area is 2 (lb + bh + hl)

(iii) its volume is   l × b × h

2. If ‘a’ is the length of the side of a cube, then :

(i) Lateral surface area = 4a2

(ii) Total surface area =  6a2

(iii) Volume = side × side × side = a3

3. 1 cm3 = 1 ml

1 l = 1000 cm3

1 m3 = 1000000 cm3 = 1000 l

= 1 kl (kilolitre)
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4. á øÏ+~ ø=\‘·\T uÛÑT»+>± ø£*–q düeT |òüTqeTT\ jÓTTø£ÿ |òüTq|ü]e÷DeTT ø£qTø√ÿ+&ç.

(i)  6.4 ôd+.MT. (ii)  1.3 MT. (iii)  1.6  MT.

5. 8 MT I 22.5 ôd+.MT I 6 MT ø=\‘·\T >±>∑\ ˇø£ >√&ÉqT ì]à+#·T≥≈£î 25 ôd+.MT I 11.25 ôd+.MT

I 6 ôd+.MT ø=\‘·\T>± >∑\ Ç≥Tø£̋ …ìï nedüs¡eTT?

6. 25 ôd+.MT. bı&Ée⁄, 15 ôd+.MT. yÓ&É\TŒ eT]j·TT 8 ôd+.MT m‘·TÔ  ø=\‘·\T >±>∑\ Bs¡È |òüTq |òüTq|ü]e÷DeTT,

Á|ür uÛÑT»eTT 16 ôd+.MT >±>∑\ düeT |òüTqeTT |òüTq |ü]e÷DeTT‘√ m+‘· ‘˚&Ü ø£\<äT?

7. 1 ôd+.MT. eT+<äeTT ø£*–q #Óø£ÿ‘√ 5 ôd+.MT. I 4 ôd+.MT I 7 ôd+.MT. yÓ\T|ü* ø=\‘·\T ø£*–q

eT÷‘·>∑\ ô|f…ºqT ‘·j·÷s¡T #˚j·T&ÜìøÏ m+‘· |òüTq|ü]e÷DeTT >∑\ #Óø£ÿ nedüs¡eTT?

8. 20 ôd+.MT I 18 ôd+.MT I 16 ôd+.MT. ø=\‘·\T >±>∑\ Bs¡È |òüTqeTT qT+&ç 4 ôd+.MT. uÛÑT»eTT>±>∑\

mìï düeT |òüTqeTT\qT @s¡Œs¡#·e#·TÃ?

9. 12 ôd+.MT.I9 ôd+.MT.I6 ôd+.MT. ø=\‘·\T>± >∑\ Bs¡È |òüTqeTT qT+&ç 4 ôd+.MT.I3 ôd+.MT.I2 ôd+.MT.

ø=\‘·\T>±>∑\ Bs¡È |òüTqeTT\qT mìï+{Ïì ‘·j·÷s¡T #˚j·Te#·TÃ?

10. Bs¡È |òüTHêø£è‹˝À ñqï ˇø£ bÕÁ‘· 30 ôd+.MT. bı&Ée⁄, 25 ôd+.MT. yÓ&É\TŒ ø£*– e⁄qï~. <ëì˝À 4.5

©≥s¡¢ ˙{Ïì ì+|ü⁄≥≈£î m+‘· m‘·TÔqT ø£*– e⁄+&Ü*?

eTq+ @$T #·]Ã+#ê+

1. bı&Ée⁄, yÓ&É\TŒ, m‘·TÔ\T l,  b eT]j·TT h \T nsTT‘˚ Bs¡È |òüTqeTT jÓTTø£ÿ ø=\‘·\T nsTT‘˚

(i)  <ëì Á|üø£ÿ‘·\ yÓ’XÊ\´+  2h (l + b)

(ii) <ëì dü+|üPs¡í‘·\ yÓ’XÊ\´+ 2 (lb + bh + hl)

(iii) <ëì |òüTq|ü]bÕeTD+ l × b × h

2. a uÛÑT»eTT>±>∑\ düeT|òüTqeTT

(i)  Á|üø£ÿ‘·\ yÓ’XÊ\´+  4a2

(ii) düeT|òüTqeTT dü+|üPs¡í‘·\ yÓ’XÊ\´eTT  6a2

(iii) |òüTq|ü]e÷D+ R  uÛÑT»+ × uÛÑT»+ × uÛÑT»+ = a3

3. 1 ôd+.MT
3 = 1 $T*¢ ©≥s¡T

1 ©≥s¡T = 1000 |òüT.ôd+.MT

1MT
3 = 1000000 |òüT.ôd+.MT

 = 1000 ©≥s¡T¢

= 1 øÏ.© (øÏ̋ À ©≥s¡T).
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15.0   Introduction

Imagine … a world without numbers, how would your day go ?
You will see no calendar to tell you which day of the month  it is …
You will not be able to call up your friends to say thanks, if there
are  no telephone numbers ! And yes! You will get tired of strangers
knocking your door, since no house numbers !
These are just few examples ! Think of the other ways in which
your life will go for a change in a world without numbers !
You are right . You will get late for your school and miss out yours favourite cartoons/
serials, if there would be no clocks. And yes, no cricket, no foot ball, without numbers .
So, it seems that it is not a good idea to be there without numbers.  If we wish to find the
cost of some article  or if want to distribute something equally among your friends, how
will you do?
Can you guess which of these are fundamental operations ? All these fundamental operations
involve numbers, divisibility rules. The divisibility rules help us to find whether the given
number is divisibile by another number or not without doing division. Let us  play with
numbers using some fundamental operations and divisibility rules.

15.1  Divisibility Rules

Take some numbers  and check them which are divisible by 2, which are divisible by 3 and
so on till 7.

When a number ‘a’ divides a number ‘b’completely, we say ‘b’ is divisible by ‘a’.

In this chapter we will learn about divisibility of numbers and logic behind them. First
recall about place value and factors.

15.1.1 Place value of a digit
Let us take a number 645 and expand it.
645 = 600 + 40 + 5 = 6 ×  100 + 4 × 10 + 5 × 1
In the given number, the place value of 6 is 600 and the place value of 4 is 40. There are 6
hundreds, 4 tens and 5 ones  in 645.

Playing with Numbers15
CHAPTER
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15.0   |ü]#·j·T+

dü+K´\T Ò̋q≥Te+{Ï Á|ü|ü+#êìï }Væ≤+#·+&ç.

dü+K´\T Ò̋≈£î+&Ü eTq≈£î s√E @$<Ûä+>± >∑&ÉTdüTÔ+~?

eTq≈£î πø\+&ÉsY Ò̋ì#√, Ä s√E @HÓ\? mqïe s√E? yÓTT<ä\>∑Tq$ eTq≈£î

‘Ó*j·T<äT. MT ùdïVæ≤‘·T\≈£î bǫ̀ Hé #̊dæ yê]‘√ e÷{≤¢&É̋ Òs¡T. Ç+{Ï HÓ+ãs¡T Ò̋ì#√

n|ü]∫‘·T\T e∫Ã MT Ç+{Ï ‘·\T|ü⁄\T ‘·&ÉT‘·÷ ñ+{≤s¡T. Ç$ ø=ìï ñ<ëVü≤s¡D\T

e÷Á‘·ẙT. Ç+ø± @ $<Ûä+>± ñ+≥T+<√ }Væ≤+#·+&ç. MTs¡T dü÷ÿ\T≈£î düø±\+˝À yÓfī¢̋ Òs¡T. MT≈£î ÇwüºyÓTÆq ø±s¡÷ºHé

d”]j·T Ÿ̋‡ dü¬s’q düeTj·÷ìøÏ Á|ükÕs¡+ ø±e⁄. Ä≥\T Ä&ÉT≥≈£î dü¬s’q düeTj·T+ MT≈£î ñ+&É<äT. n+<äTπø dü+K´\T Ò̋ì

Á|ü|ü+#·+ eTq+ }Væ≤+#·̋ ÒeTT. edüTÔe⁄\T ø=Hê\Hêï, ne÷à\Hêï, ø±e\dæq Ø‹˝À |ü+#·T≥≈£î dü+K´\T ø±e …̋qT.

n+‘̊ø±ø£, á dü+K´\‘√ bÕ≥T yê{Ïì ñ|üjÓ÷–+#̊ Hê\T>∑T Á|ü<Ûëq |ü]ÁøÏj·T\T ø±e …̋qT. |ü]ÁøÏj·T\‘√ eTT&ç|ü&ç ñ

qï uÛ≤»˙j·T‘ê dü÷Á‘·eTT\T yê{Ï yÓqTø£ <ë–j·TTqï (ùV≤‘·Tã<äΔyÓTÆq ø±s¡D≤\T) ˝≤õø̆ ‘Ó\TdüTø=+<ëeTT.

15.1  uÛ≤»˙j·T‘ê dü÷Á‘·eTT\T

ø=ìï dü+K´\T rdüT≈£îì yê{Ïì 2, 3, 4, 5, 6, 7 \#̊ uÛ≤–+#·ã&É‘êjÓ÷ |üØøÏå+#·TeTT.

ˇø£ dü+K´ 'a' eTs=ø£ dü+K´ 'b' qT uÛ≤–+#·&É+ n+fÒ ìX‚Ùwü+>± uÛ≤–+#·T≥ nì ns¡ú+.  BìH̊ b, a #̊ uÛ≤–+#·ã&ÉTqT

n+{≤+.

á n<Ûë´j·T+˝À eTq+ dü+K´\ uÛ≤»˙j·T‘· eT]j·TT <ëì yÓqTø£ >∑\ ø±s¡DeTT\qT H̊s¡TÃø=+{≤eTT.

15.1.1 n+¬ø\ kÕúq $\Te

645 nH̊ dü+K´qT rdüTø=ì $düÔs¡D s¡÷|ü+˝À Áyêj·T+&ç.

645 = 600 + 40 + 5 = 6 ×  100 + 4 ×10 + 5 ×1

á dü+K´˝À 6 jÓTTø£ÿ kÕúq $\Te 600,  4 jÓTTø£ÿ kÕúq $\Te 40, 5 jÓTTø£ÿ kÕúq $\Te 5.  Ç+<äT 6 e+<ä\T, 4

|ü<äT\T, 5 ̌ ø£≥T¢ ø£\e⁄.

15 dü+K´\‘√ Ä&ÉT≈£î+<ë+
n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+n<Ûë´j·T+
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Do this

Write the place value of numbers underlined.

(i)  29879 (ii)  10344 (iii) 98725

15.1.2 Expanded form of numbers

We know  how to write a number  in expanded form .At the same time , we are familiar with
how to express a number in expanded form by using powers of  ten.

For example

Standard notation           Expanded form

                68 =60+8 = (10 ×  6) + 8 = (101 ×  6) + (100 ×  8)

                 72=70+2 = (10 ×  7) + 2 = (101 ×  7) + (100 ×  2)

Let us consider  a two digit number 10a + b  having ‘a’ and  ‘b’ respectively as tens and
units digits using the above notations,

The number can be written as  (10× a) + b = (101× a) + (1× b). (Where  a ≠ 0)

Let us now consider a number 658 , a three digit number, it can be written as

                          Standard notation  Expanded form

     658 = 600 + 50 + 8  = 100 ×  6 + 10 ×  5 + 1 ×  8  =  102 ×  6 + 101 ×  5 + 1 ×  8

Similarly  759 = 700 + 50 + 9  = 100× 7 + 10× 5 + 1× 9       =  102 × 7 + 101× 5 + 1× 9

In general  a three  digit number made up of digits  a, b, and c is written as

102a + 101b + c

= 100×  a + 10×  b + c =  100a + 10b + c, (where   a ≠  0).

We can write a  number in such  expanded form as

3456 = 3000 + 400 + 50 + 6 = 1000 ×  3 + 100 ×  4 + 10 ×  5 + 6

=  103 ×  3 + 102 ×  4 +101 ×  5 + 6

Similarly    a four  digit number made up of digits a, b, c and d can be written as

1000a + 100b + 10c + d = 1000 ×  a + 100 × b + 10 ×  c + d (where  a ≠ 0)

       =  103a  + 102b + 101 c + d.

We know that
10o = 1
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Ç$ #̊j·T+&ç

á ÁøÏ+~ dü+K´\˝À ~>∑Te ^‘· ^j·Tã&çq n+¬ø\ jÓTTø£ÿ kÕúq $\Te\T sêj·T+&ç.

(i)  29879 (ii)  10344 (iii) 98725

15.1.2 dü+K´\qT $düÔs¡D s¡÷|ü+˝À Áyêj·TT≥

ˇø£ dü+K´qT $düÔs¡D s¡÷|ü+˝À Áyêj·T&É+ eTq≈£î ‘Ó*j·TTqT. n+‘̊ ø±≈£î+&Ü yê{Ï kÕúq $\Te\qT 10 jÓTTø£ÿ

|òü÷‘ê+ø£ s¡÷|ü+˝À Áyêj·TT≥ ≈£L&Ü eTq≈£î ‘Ó\TdüT.

ñ<ëVü≤s¡D≈£î

kÕ<Ûës¡D s¡÷|ü+ $düÔs¡D s¡÷|ü+

                68 =60+8 = (10 ×  6) + 8 = (101 ×  6) + (100 ×  8)

                 72=70+2 = (10 ×  7) + 2 = (101 ×  7) + (100 ×  2)

|ü<äT\ kÕúq+˝À ‘a’ ˇø£≥¢ kÕúq+˝À ‘b’ >∑\ ˇø£ ¬s+&É+¬ø\ dü+K´ (10a+b) rdüTø=qTeTT.

Bìì (10× a) + b = (101× a) + (1× b)  (a ≠ 0) >± Áyêj·Te#·TÃqT.

Ç<̊ $<Ûä+>± ˇø£ eT÷&É+¬ø\ dü+K´qT 658 rdüTø=qTeTT. Bìì ÁøÏ+~ $<Ûä+>± Áyêj·Te#·TÃqT.

                        kÕ<Ûës¡D s¡÷|ü+     $düÔs¡D s¡÷|ü+

     658 = 600 + 50 + 8  = 100 ×  6 + 10 ×  5 + 1 ×  8  =  102 ×  6 + 101 ×  5 + 1 ×  8

      759 = 700 + 50 + 9  = 100× 7 + 10× 5 + 1× 9       =  102 × 7 + 101× 5 + 1× 9

a, b, c  n+¬ø\T>± >∑\ eT÷&ÉT n+¬ø\ dü+K´qT kÕ<Ûës¡D+>± 102a + 101b + c

= 100×  a + 10×  b + c =  100a + 10b + c, (a ≠  0) >± Áyêj·Te#·TÃqT.

Ç<̊ $<Ûä+>± 4 n+¬ø\ dü+K´qT ÁøÏ+~ $<Ûä+>± Áyêj·Te#·TÃqT.

3456 = 3000 + 400 + 50 + 6 = 1000 ×  3 + 100 ×  4 + 10 ×  5 + 6

=  103 ×  3 + 102 ×  4 +101 ×  5 + 6

a, b, c, d \T n+¬ø\T>± >∑\ Hê\T>∑T n+¬ø\ dü+K´qT kÕ<Ûës¡D+>±

1000a + 100b + 10c + d = 1000 ×  a + 100 × b + 10 ×  c + d (a ≠ 0)

       =  103a  + 102b + 101 c + d >± Áyêj·Te#·TÃqT.

10o=1 nì

eTq≈£î  ‘Ó*j·TTqT.
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Do These

1. Write the following numbers in expanded  form

(i)  65 (ii)  74 (iii)  153 (iv)  612

2. Convert the following expanded form into standard notation.

(i)  10 ×9 + 4 (ii) 100 ×  7 + 10 ×  4 + 3

3. Fill in the blanks

(i)  100 ×  3 + 10 ×  _____ + 7  =      357

(ii) 100 ×  4 + 10 ×  5 + 1 =     ________

(iii) 100 ×  _____ + 10 ×  3 +  7    =  737

(iv) 100 ×  ____ + 10 ×  q + r = pqr

(v) 100 ×  x + 10 ×  y + z    =  ____________

15.1.3 Factors and Multiples of numbers

Write the  factors of  36.
The factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18, 36.
Which is the greatest  factor of 36 ?
We say every factor is less than or equal to the  given number
. Greatest  factor of a non-zero number is the number it self.
Therefore, every number is a factor of itself.  And ‘1’ is a
factor of all numbers.
7 ×  1 = 7 , 9 ×  1 = 9,
If a natural number other than ‘1’ has  no factors  except  1 and itself , what do you say about
such numbers? Those numbers are prime numbers.
Ex : 2, 3, 5, 7, 11, 13,….etc.
One interesting sets of numbers  23 , 4567 , 89  are primes and made with consecutive
digits.
Check whether 191, 911, 199, 919, 991 are primes or not?Do you know?
The number 82818079787776757473727170696867666564636261605958575655545 352
515049484746454443424140393837363534333231302928272625242322212 01918
1716151413121110987654321  is written by starting at 82 and writing backwards to 1.
How many digits are there in this number? It is a such big number, which is a prime number.

1 ×  36 = 36      4 ×  9 = 36

2 ×  18 =36       6 ×  6 = 36

3 ×  12 = 36
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1 ×  36 = 36      4 ×  9 = 36

2 ×  18 =36       6 ×  6 = 36

3 ×  12 = 36

Ç$ #̊j·T+&ç

1. ÁøÏ+~ dü+K´\qT $düÔs¡D s¡÷|ü+˝À Áyêj·T+&ç.

(i)  65 (ii)  74 (iii)  153 (iv)  612

2. ÁøÏ+~ dü+K´\ $düÔs¡D s¡÷bÕ\qT, kÕ<Ûës¡D s¡÷|ü+˝ÀøÏ e÷s¡Ã+&ç.

(i)  10 × 9 + 4 (ii) 100 ×  7 + 10 ×  4 + 3

3. ÁøÏ+~ U≤∞\T |üP]+#·+&ç.

(i)  100 ×  3 + 10 ×  _____ + 7  =      357

(ii) 100 ×  4 + 10 ×  5 + 1 =     ________

(iii) 100 ×  _____ + 10 ×  3 +  7    =  737

(iv) 100 ×  ____ + 10 ×  q + r = pqr

(v) 100 ×  x + 10 ×  y + z    =  ____________

15.1.3 dü+K´\ ø±s¡D≤+ø±\T, >∑TDÏ»eTT\T
36 jÓTTø£ÿ ø±s¡D≤+ø±\T Áyêj·T+&ç.

36 jÓTTø£ÿ ø±s¡D≤+ø±\T 1, 2, 3, 4, 6, 9, 12, 18, 36.

36 jÓTTø£ÿ >∑]wü ̃ø±s¡D≤+ø£eTT @~?

Á|ü‹ ø±s¡D≤+ø£+ Ç∫Ãq dü+K´ ø£+fÒ ‘·≈£îÿe ̋ Òø£ düe÷q+>± ñ+≥T+~. n+‘̊ø±ø£ Á|ü‹ dü+U≤´ <ëìø£<̊ ø±s¡D≤+ø£eTT

ne⁄‘·T+~. '1' |ü‹ dü+K´≈£î ø±s¡D≤+ø£eTT ne⁄‘·T+~.

7 ×  1 = 7 , 9 ×  1 = 9,

1 ‘·|üŒ $T–*q düVü≤» dü+K´\˝À 1 eT]j·TT n<̊ dü+K´ ‘·|üŒ ẙπs Ç‘·s¡ ø±s¡D≤+ø£eTT\T Ò̋≈£î+fÒ Ä dü+K´qT

@eT+{≤s¡T? n≥Te+{Ï dü+K´\qT Á|ü<Ûëq dü+K´\T n+{≤s¡T.

ñ<ë: 2, 3, 5, 7, 11, 13, ..... yÓTT<ä\>∑Tq$ Á|ü<Ûëq dü+K´\T.

es¡Tdü n+¬ø\‘√ @s¡Œ&çq dü+K´\qT |ü]o*+#·+&ç. 23, 4567, 89  n$ Á|ü<Ûëq dü+K´\T.

n<̊$<Ûä+>± eT]ø=ìï dü+K´\T 191, 911, 199, 919, 991 \T Á|ü<Ûëq dü+K´\T ne⁄H√ ø±<√ |ü]o*+#·+&ç.

MT≈£î Ç~ ‘Ó\TkÕ?
~>∑Te 82‘√ ÁbÕs¡+_Û+∫ düVü≤» dü+K´\qT yÓqTø£≈£î 1 es¡≈£î Áyêj·T>± e#·TÃ dü+K´ Çe«ã&çq~.

82818079787776757473727170696867666564636261605958575655545352
51504948474645444342414039383736353433323130292827262524232221201918
1716151413121110987654321
Ç+<äT˝À mìï n+¬ø\THêïsTT? Ç+‘· ô|<ä›<äsTTq Ç~ Á|ü<Ûëq dü+K´j̊T.
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Factorize  148 into prime factors.

148 = 2 ×  74  = 2 ×  2 ×  37  = 22 ×  371

We observe the number of factors of 148 is product of
(Exponents of factors + 1) of prime factors

∴ No of factors (2 + 1) ×  (1 + 1) = 3×2 = 6

The factors of 148 are 1, 2, 4, 37, 74, 148.

If a number can be written as product of primes i.e. N = 2a ×  3b × 5c ...

Number of factors of N is (a + 1) (b + 1) (c + 1) ...

Write the first  5 multiples of  6.

6 ×  1 = 6 ,   6 ×  2  = 12,   6 ×  3 = 18,   6 ×  4 = 24 ,   6 ×  5 = 30

6, 12, 18, 24, 30   are first five multiples of 6.

How many multiples can we write? Infinite multiples. We say number of multiples of a
given number is infinite.

Do These

1. Write all the factors of the following numbers :

(a) 24 (b)  15 (c)  21 (d)  27

(e)  12 (f)  20 (g)  18 (h)  23 (i)  36

2. Write first five multiples of given numbers

(a)  5 (b)  8 (c)  9

3. Factorize the following numbers into prime factors.

(a)  72 (b)  158 (c)  243

15.1.4 Divisibility  by 10

Take the multiples of  10 :  10, 20, 30, 40, 50, 60, ………….etc

In all these numbers  the unit’s digit is  ‘0’

Do you say any multiple of 10 will have unit digit as zero?  Therefore if the unit digit of a
number is ‘0’,then it is divisible by 10.

Let us explore the logic behind this rule.

   148

   2            74

2           37
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148  ì Á|ü<Ûëq ø±s¡D≤+ø±\ \ãΔ+>± Áyêj·T+&ç.

148 = 2 ×  74  = 2 ×  2 ×  37  = 22 ×  371

148 ø±s¡D≤+ø±\ dü+K´. Á|ü‹ Á|ü<Ûëq ø±s¡D≤+ø£eTT\ |òü÷‘ê+ø£eTT\≈£î

       1 ø£\|ü>± e#·TÃ dü+K´\ \ãΔ+ nì

>∑eTì+#·e#·TÃ

ø±s¡D≤+ø£ dü+K´ = (2 + 1) ×  (1 + 1) = 3× 2 = 6

148 ø±s¡D≤+ø£eTT\T 1, 2, 4, 37, 74, 148.

ˇø£ dü+K´qT Á|ü<Ûëq ø±s¡D≤+ø±\ \ãΔ+>± Áyêj·T>± N=2a×3b×5c

N jÓTTø£ÿ ø±s¡D≤+ø£eTT\ dü+K´  (a + 1) (b + 1) (c + 1) ...

6 jÓTTø£ÿ yÓTT<ä{Ï 5 >∑TDÏ»eTT\T Áyêj·T+&ç.

6 ×  1 = 6 ,   6 ×  2  = 12,   6 ×  3 = 18,   6 ×  4 = 24 ,   6 ×  5 = 30

6, 12, 18, 24, 30, ..... 6 jÓTTø£ÿ yÓTT<ä{Ï 5 >∑TDÏ»eTT\T

ˇø£ ˇø£ dü+K´≈£î mìï >∑TDÏ»eTT\T eTq+ Áyêj·Te#·TÃqT? nq+‘·yÓTÆq >∑TDÏ»eTT\T Áyêj·T>∑\eTT. ˇø£ dü+K´≈£î

nq+‘·yÓTÆq >∑TDÏ»eTT\T ñ+{≤sTT.

Ç$ #̊j·T+&ç

1. ÁøÏ+~ dü+K´\ jÓTTø£ÿ ø±s¡D≤+ø£eTT\ìï+{Ïì Áyêj·T+&ç.

(a) 24 (b)  15 (c)  21 (d)  27

(e)  12 (f)  20 (g)  18 (h)  23 (i)  36

2. ÁøÏ+~ dü+K´\ jÓTTø£ÿ yÓTT<ä{Ï 5 >∑TDÏ»eTT\T Áyêj·T+&ç.

(a)  5 (b)  8 (c)  9

3. ÁøÏ+~ dü+K´\qT Á|ü<Ûëq ø±s¡D≤+ø£eTT\ \ã›+>± Áyêj·T+&ç.

(a)  72 (b)  158 (c)  243

15.1.4 ª10μ jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+

10 jÓTTø£ÿ >∑TDÏ»eTT\qT >∑eTì+#·+&ç. 10, 20, 30, 40, 50, 60, ........ yÓTT<ä\>∑Tq$.

á dü+K´\ jÓTTø£ÿ ˇø£≥¢ kÕúq+˝Àì n+¬ø  '0'.

10 jÓTTø£ÿ nìï >∑TDÏ»eTT\ j·T+<äT ˇø£≥¢ kÕúqeTT\T '0' nsTTq n~ 10 ‘√ ìX‚Ùwü+>± uÛ≤–+|üã&ÉTqT.

BìøÏ >∑\ ‘ê]ÿø£‘·qT >∑÷]Ã eTq+ nH̊«wæ<ëΔ+

   148

   2            74

2           37
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If we take  a three  digit number  where  ‘a’ is in hundred’s place, ‘b’ is  in ten’s place and
‘c’ is in unit’s place  can be written as   100 a + 10 b + c  =  10(10a + b) + c

10(10a + b) is multiple of 10.  If  ‘c’ is a multiple of 10 then the given number will be
divisible by 10.  It is possible only if  c = 0.

Do These

1. Check  whether the following given numbers are divisible by 10 or not ?

(a) 3860 (b)  234 (c)  1200 (d)  103   (e) 10  + 280 + 20

2. Check whether  the given numbers are divisible by  10 or not ?

(a)  1010 (b)  210 (c)  103 + 101

Try This

1. In the division 56Z ÷ 10 leaves remainder 6, what might be the value
of  Z.

15.1.5 Divisibility  by 5

Take the multiples of  5. Those are  5,10,15, 20,25,30,35 ,40,45,50,………….etc

In these numbers  the unit’s digit is  ‘0’ or  ‘5’

If the units digit of  a number is ‘0’ or  ‘5’ then it is divisible by 5.

Let us see  the logic behind this rule .

If we take  a three  digit number   100a + 10b + c   where ‘a’ is in hundred’s place, b is  in
ten’s place and c is in unit’s place,

It can be written as   100 a + 10 b + c = 5(20a + 2b) + c

5(20 a + 2b) is multiple of  5.

The given number is divisible by 5, only  if the unit’s digit  c = 0 or 5

Do This

1. Check whether the given numbers are divisible by  5 or not ?

(a)  205 (b)  4560 (c)  402 (d)  105 (e)  235785
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ˇø£≥¢ kÕúq+˝À 'c' |ü<äT\ kÕúq+˝À 'b' e+<ä\ kÕúqeTT˝À 'a' ø£*–q ̌ ø£ eT÷&É+¬ø\ dü+K´qT rdüT≈£î+<ëeTT. <ëìì

100 a + 10 b + c  =  10(10a + b) + c >± Áyêj·Te#·TÃqT.

10(10+a),  10 #̊ uÛ≤–+|üã&ÉT‘·T+~. c, 10 jÓTTø£ÿ >∑TDÏ»eTT nsTTq Ç∫Ãq dü+K´ 10 #̊ uÛ≤–+|üã&ÉT‘·T+~.

Ç~  c=0 nsTTq|ü⁄&ÉT e÷Á‘·ẙT kÕ<Ûä́ eTT.

Ç$ #̊j·T+&ç

1. ÁøÏ+~ dü+K´\T 10 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a) 3860 (b)  234 (c)  1200 (d)  103   (e) 10  + 280 + 20

2. ÁøÏ+~ dü+K´\T 10 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  1010 (b)  210 (c)  103 + 101

Á|üj·T‹ï+#·+&ç

1. 56Z  nqT dü+K´ 10 ‘√ uÛ≤–+∫q e#·TÃ X‚wüeTT 6.

nsTT‘̊  Z jÓTTø£ÿ $\Te @yÓTÆ ñ+&Ée#·TÃ.

15.1.5  ª5μ jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+

5 jÓTTø£ÿ >∑TDÏ»eTT\qT >∑eTì+#·+&ç.  n$ 5,10,15, 20,25,30,35 ,40,45,50,................. yÓTT<ä\>∑Tq$

á dü+K´\ jÓTTø£ÿ ˇø£≥¢ kÕúqeTT˝Àì n+¬ø\T ‘0’ ˝Ò<ë ‘5’.

ˇø£ dü+K´ jÓTTø£ÿ ˇø£≥¢ kÕúqeTT˝Àì n+¬ø ‘0’ ˝Ò<ë ‘5’ nsTTq Ä dü+K´ ª5μ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT.

BìøÏ >∑\ ø±s¡DeTTqT |ü]o*<ë›eTT.

ˇø£≥¢ kÕúqeTT˝À 'c' |ü<äT\ kÕúqeTT˝À 'b', e+<ä\ kÕúqeTT˝À 'a' ø£*–q ̌ ø£ eT÷&ÉT n+¬ø\ dü+K´qT rdüTø=+<ëeTT.

<ëìì

100 a + 10 b + c = 5(20a + 2b)>± Áyêj·Te#·TÃ.

5(20 a + 2b),  5#˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT. Ç∫Ãq dü+K´

5 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qqï ˇø£≥¢ kÕúqeTT˝Àì n+¬ø  c = 0 ˝Ò<ë 5 ø±e …̋qT.

Ç$ #̊j·T+&ç

1. ÁøÏ+~ dü+K´\T 5 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  205 (b)  4560 (c)  402 (d)  105 (e)  235785
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If 34A  is divisible by 5, what might be the value of A?
In the given number the unit digit A is, either  0 or 5 then only it is divisible by 5. Hence A = 0 or 5.

Try These

1. If  4B ÷ 5   leaves remainder  1 , what might be the value of  B

2. If  76C ÷ 5 leaves remainder 2 , what might be the value of C

3.  “If a number is divisible by 10,  it is also divisible by 5.” Is the statement true?
Give reasons.

4. “If a number is divisible by 5,  it is  also divisible by 10.” Is the statement is true
or false? Give reasons.

15.1.6 Divisibility  by 2

Take the multiples of  2 :   i.e.  2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ………….etc

In these numbers  the unit’s digit ends with 0,2,4,6, 8 .

If  the unit digit is  0 or 2 or 4 or 6 or 8 ( even number )  then it is divisible by 2. Otherwise
it will not divisible by 2.

Let us see the logic behind this rule.

If we take a three  digit number 100 ×  a + 10  ×  b + c    where  a in hundred’s place, b is  in ten’s
place and c is in unit’s place , then it can be written as   100 a + 10 b + c = 2(50a + 5b) + c

2(50a + 5b) is multiple of  2. If the given number is divisible by 2, it is possible only if the
unit’s digit  c = 0 or 2 or 4 or 6 or 8 ( even number)

Think, Discuss and  Write

1 . Find the digit in the units place of a number if it is divided by 5 and 2 leaves the
remainders 3 and 1 respectively.

Example 1: Write the number of factors of 60 and verify by listing the factors

Solution:  60 can be written as product of prime factors as 22 ×31 ×51

            ∴  Number of factors are (2 + 1) (1 + 1) (1 + 1)

= 3 ×  2 ×  2 = 12

The factors are 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

      60

 2 30

       2        15

  3       5
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34A  nqT dü+K´ 5‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq E ≈£î @j̊T $\Te\T ñ+&Ée#·TÃ?
Ç∫Ãq dü+K´ jÓTTø£ÿ ̌ ø£≥¢ kÕúqeTT˝À A ø£\<äT. Ç∫Ãq dü+K´ '5' ‘√ uÛ≤–+|üã&Ée …̋qqï ̌ ø£≥¢ kÕúqeTT˝À '0'  ̋ Ò<ë

'5' ñ+&Ée …̋qT.  ø±e⁄q A = 0  Ò̋<ë 5.

Á|üj·T‹ï+#·+&ç

1. 4B qT 5 ‘√ uÛ≤–+∫q ª1ª X‚wüeTT e#·TÃqT. nsTTq B ≈£î @j̊T $\Te\T ñ+&Ée#·TÃqT?

2. 76C  qT 5 ‘√ uÛ≤–+∫q '2' X‚wüeTT e#·TÃqT. nsTTq C≈£î @j̊T $\Te\T ñ+&Ée#·TÃqT?

3. ªªˇø£ dü+K´ 10‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq,  5‘√ ≈£L&Ü ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉT‘·T+~.μμ á yêø£́ eTT

dü‘·́ e÷ Ò̋<ë ndü‘·́ e÷ ‘Ó\Œ+&ç. <ëìøÏ ‘·>∑T ø±s¡DeTT ‘Ó\Œ+&ç.

4. ¼ˇø£ dü+K´ 5‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq,  10‘√ ≈£L&Ü ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉT‘·T+~.μμ  á

yêø£́ eTT dü‘·́ e÷ Ò̋<ë ndü‘·́ e÷ ‘Ó\Œ+&ç.  ‘·>∑T ø±s¡DeTT ‘Ó\Œ+&ç.

15.1.6   ª2μ jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeTeTT
2 jÓTTø£ÿ >∑TDÏ»eTT\T |ü]o*+#·+&ç: n$ 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ........ yÓTT<ä\>∑Tq$.

á dü+K´\˝À ˇø£≥¢ kÕúqeTTq+<ä* n+¬øqT >∑eTì+#·+&ç. n$  0,2,4,6, 8 (dü] dü+K´\T) n>∑T#·Tqï$.

ˇø£ dü+K´ 2 #̊ uÛ≤–+|üã&Ée …̋qqï, Ä dü+K´ jÓTTø£ÿ ˇø£≥¢ kÕúqeTT q+<äT (dü]dü+K´) 0 Ò̋<ë 2 Ò̋<ë 4 Ò̋<ë 8

ñ+&Ée …̋qT. Ò̋ì#√ n~ uÛ≤–+#·ã&É<äT.

BìøÏ >∑\ ø±s¡DeTT |ü]o*<ë›eTT.

e+<ä\ kÕúq+˝À a |ü<äT\ kÕúq+˝À b eT]j·TT ˇø£≥¢ kÕúq+˝À c >∑\ eT÷&É+¬ø\ dü+K´ 100a+10b+c qT

rdüTø=qTeTT.  BìH̊  100 a + 10 b + c = 2(50a + 5b) + c >± Áyêj·Te#·TÃqT.

2(50a + 5b) + c, 2 jÓTTø£ÿ >∑TDÏ»eTT. Ç∫Ãq dü+K´ 2 #̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qHêï ̌ ø£≥¢ kÕúqeTT˝À >∑\

n+¬ø 'c' 0 Ò̋ø£ 2 Ò̋ø£ 4 Ò̋ø£ 6 Ò̋ø£ 8 (dü]dü+K´) ø±e …̋qT.

Ä˝À∫+∫, #·]Ã+∫ sêj·T+&ç

1 . ˇø£ dü+K´ 5 eT]j·TT 2 #̊ uÛ≤–+|üã&ÉTq|ü⁄&ÉT e#·TÃ X‚wüeTT\T es¡Tdü>± 3 eT]j·TT 1 nsTTq Ä

dü+K´ jÓTTø£ÿ ˇø£≥¢ kÕúqeTT˝Àì n+¬øqT ø£qT>=qTeTT.

ñ<ëVü≤s¡D 1: 60 ≈£î >∑\ ø±s¡D≤+ø£eTT\ dü+K´qT ø£qT>=qTeTT. eT]j·TT

               nìï ø±sêD≤+ø±\qT Áyêdæ dü]#·÷&É+&ç.

kÕ<Ûäq: 60 qT Á|ü<Ûëq ø±s¡D≤+ø±\ \ãΔeTT>± Áyêdæq  22 ×31 ×51

            ∴  ø±s¡D≤+ø£eTT\ dü+K´  (2 + 1) (1 + 1) (1 + 1)

= 3 ×  2 ×  2 = 12
 ∴ Ä ø±s¡D≤+ø£eTT\T 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60

      60

 2 30

       2        15

  3       5
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Exercise - 15.1

1. Using divisibility rules , find which of the following numbers are divisible by 2,5,10
( say yes  or no ) in the given table . What do you observe ?

Number Divisible  by 2 Divisible by  5 Divisible  by 10

524 YES NO NO

1200

535

836

780

3005

4820

48630

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

(a)  2144 (b)  1258 (c)  4336 (d)  633 (e)  1352

3. Using divisibility tests , determine which of the following numbers are divisible by 5?

(a)  438750 (b)  179015 (c)  125 (d)  639210 (e)  17852

4. Using divisibility tests, determine which of the following numbers are divisible by 10?

(a)  54450 (b)  10800 (c)  7138965 (d)  7016930 (e)  10101010

5. Write the number of factors for the following.

(a) 18           (b) 24                (c)  45      (d)  90                (e)  105

6. Write any 5 numbers which are divisible by 2, 5 and 10.

7. A number  34A is exactly divisible by 2  and leaves a  remainder 1, when divided by
5, find A.

15.1.7 Divisibility  by 3 and 9

Consider the number 378 , it can be written as 378 =  300 + 70 + 8

=  100 ×  3 + 10 ×  7 + 8

Here ‘3’ can’t be taken out as a common factor =  (99 + 1) 3 + (9 + 1)7 + 8
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nuÛ≤´dü+ ` 15.1

1. uÛ≤»˙j·T‘ê dü÷Á‘·eTT\T|üjÓ÷–+∫, ÁøÏ+~ |ü{Ïºø£̋ À Çe«ã&çq n+¬ø\T, 2,5,10 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq

ne⁄qT nì, uÛ≤–+|üã&Éì#√ ø±<äT nì Áyêj·T+&ç. MTs¡T @$T >∑eTì+#ês¡T?

dü+K´ 2‘√ uÛ≤–+#·ã&ÉTqT 5‘√ uÛ≤–+#·ã&ÉTqT 10‘√ uÛ≤–+#·ã&ÉTqT

524 ne⁄qT ø±<äT ø±<äT

1200

535

836

780

3005

4820

48630

2.  uÛ≤»˙j·T‘ê ìj·TeTeTT <ë«sê ÁøÏ+~ dü+K´\˝À @$ '5' ‘√ uÛ≤–+|üã&ÉTH√ ‘Ó\Œ+&ç?

(a)  2144 (b)  1258 (c)  4336 (d)  633 (e)  1352

3. uÛ≤»˙j·T‘ê ìj·TeTeTT <ë«sê ÁøÏ+~ dü+K´\˝À @$ ª5μ ‘√ uÛ≤–+|üã&ÉTH√ ‘Ó\Œ+&ç?

(a)  438750 (b)  179015 (c)  125 (d)  639210 (e)  17852

4. uÛ≤»˙j·T‘ê ìj·TeTeTT <ë«sê ÁøÏ+~ dü+K´\˝À @$ 10 ‘√ uÛ≤–+|üã&ÉTH√ ‘Ó\Œ+&ç?

(a)  54450 (b)  10800 (c)  7138965 (d)  7016930 (e)  10101010

5. ÁøÏ+~ dü+K´\≈£î ø±s¡D≤+ø±\ dü+K´qT ø£qT>=q+&ç.

(a) 18           (b) 24                 (c)  45 (d)  90              (e)  105

6. 2, 5 eT]j·TT 10‘√ uÛ≤–+|üã&̊ @yÓ’Hê 5 dü+K´\qT ‘Ó\Œ+&ç.

7. 34A nqT dü+K´ '2' ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT. 5‘√ uÛ≤–+|üã&çq X‚wüeTT '1' nsTTq 'A' $\Te

ø£qT>=qTeTT.

15.1.7   ª3μ eT]j·TT 9 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+

@<Ó’Hê ˇø£ dü+K´ 378  rdüTø√+&ç. 378 qT ÁøÏ+~ $<Ûä+>± Áyêj·Te#·TÃqT.

                                                        378  =  300 + 70 + 8

=  100 ×  3 + 10 ×  7 + 8

Çø£ÿ&É 3 qT ø±s¡D≤+ø£+>± rdüTø=q Ò̋eTT =  (99 + 1) 3 + (9 + 1)7 + 8
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So let us reorganise the sequence as                  378 =  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  99 × 3 + 3 × 3 × 7 + (3 + 7 + 8)

=  3 (99 + 21) + (3 + 7 + 8)

3(99 + 21) is a multiple of  3. Therefore the given number is divisible by 3  only when
(3 + 7 + 8 )sum of digits  is a multiple of  3 .

For divisibility of 9:

378 can be written as  378 =  300 + 70 + 8

=  100 ×  3 + 10 ×  7 + 8

=  (99 +1) 3 + (9 + 1)7 + 8

=  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  9 (11 × 3 + 1 × 7 ) + (3 + 7 + 8)

=  9 (33 + 7) + (3 + 7 + 8)

9(33 + 7)  is  multiple of  9.  if the given number is divisible  by  9, then (3 + 7 + 8) ,sum of
digits  is a multiple of 9.

Let us explain this rule :

If we take  a three  digit number   100a+10b+c    where  ‘a’ is in hundred’s place  , ‘b’ is  in
ten’s place and ‘c’ is in unit’s place.

 100a + 10b + c = (99 + 1)a + (9 + 1) + c = 99a + 9b +(a + b + c)

                               = 9(11a + b) + (a + b + c)  →  sum of given digits

9(11a + b)  multiple  of 3 and   9  .The given number is divisible by 3 or 9 ,  only if the sum
of the digits (a + b + c) is multiple of  3 or 9 respectively or (a+b+c) is divisibly by 3 or 9.

Is this divisibility rule applicable for the numbers having more than 3-digits? Check by
taking  5-digits and 6-digits numbers.

You have noticed that divisibility of a number  by 2,5 and 10 is decided by the nature of the
digit in unit place,  but divisibility by 3 and 9  depends upon other digits also.

Do This

1. Check whether  the given numbers which are  divisible by 3 or  9 or  by both?

(a)  3663 (b)  186 (c)  342 (d)  18871

(e)  120 (f)  3789 (g)  4542 (h)  5779782
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á dü+K´\qT ‹]– neT]Ã Áyêj·T>±                              378 =  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  99 × 3 + 3 × 3 × 7 + (3 + 7 + 8)
=  3 (99 + 21) + (3 + 7 + 8)

3(99 + 21), 3 #̊ uÛ≤–+|üã&ÉTqT. ø±e⁄q Ç∫Ãq dü+K´ 3#̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qqï (3 + 7 + 8), 3#̊

ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qT. nq>± Ç∫Ãq dü+K´ jÓTTø£ÿ n+¬ø\ yÓTT‘·Ô+, 3 #̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ü*.

9 jÓTTø£ÿ uÛ≤»˙j·T‘·:
378 qT ÁøÏ+~ $<Ûä+>± Áyêdæq 378 =  300 + 70 + 8

=  100 ×  3 + 10 ×  7 + 8
=  (99 +1) 3 + (9 + 1)7 + 8
=  99 ×  3 + 9 ×  7 + (3 + 7 + 8)
=  9 (11 × 3 + 1 × 7 ) + (3 + 7 + 8)
=  9 (33 + 7) + (3 + 7 + 8)

9(33 + 7),  9 #̊ uÛ≤–+|üã&ÉTqT. Ç∫Ãq dü+K´ '9' #̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qqï 3 + 7 + 8 (nq>± Ç∫Ãq

dü+K´ jÓTTø£ÿ n+¬ø\ yÓTT‘·ÔeTT) 9 #̊ uÛ≤–+|üã&Ée …̋qT.

BìøÏ >∑\ ø±s¡DeTTqT |ü]o*<ë›+.

ˇø£≥¢ kÕúqeTT˝À 'c', |ü<äT\ kÕúqeTT˝À 'b' e+<ä\ kÕúqeTT˝À 'a' ø£*–q  3-n+¬ø\ dü+K´qT 100a+10b+c
rdüTø√+&ç. <ëìì ÁøÏ+~ $<ÛäeTT>± Áyêj·Te#·TÃ.

100a + 10b + c = (99 + 1)a + (9 + 1) + c = 99a + 9b +(a + b + c)

= 9(11a + b) + (a + b + c)

9(11a + b), 3 eT]j·TT 9‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT. Ç∫Ãq dü+K´ 3 ̋ Òø£ 9 ‘√ uÛ≤–+|üã&Ée …̋qqï                     _
a + b + c (Ç∫Ãq dü+K´˝Àì n+¬ø\ yÓTT‘·ÔeTT) 3 Ò̋ø£ 9 ‘√ uÛ≤–+|üã&Ée …̋qT.

á ìj·TeTeTT 5 Ò̋ø£ 6 n+¬ø\T ø£\ dü+K´\≈£î ≈£L&Ü e]ÔdüTÔ+<ë? dü]#·÷&É+&ç.

ô|’ #·s¡Ã qT+&ç  2, 5 eT]j·TT 10 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeTeTT\T πøe\+ ˇø£≥¢ kÕúqeTT‘√ >∑\ n+¬ø Ä<Ûës¡+>±

ìs¡ísTTkÕÔeTT. ø±ì  3 eT]j·TT 9 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeTeTT\T, nìï n+¬ø\ô|’ Ä<Ûës¡|ü&ç ñ+≥T+~. nì

‘Ó*j·TT#·Tqï~.

    Ç~ #̊j·T+&ç

1. ÁøÏ+~ dü+K´\T 3 Ò̋ø£  9 Ò̋ø£ ¬s+&ç+{Ï‘√qT ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ uÛ≤»˙j·T‘ê

ìj·TeTeTT\T Ä<Ûës¡+>± ‘Ó\Œ+&ç.

(a)  3663 (b)  186 (c)  342 (d)  18871

(e)  120 (f)  3789 (g)  4542 (h)  5779782
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Example 2: 24 P  leaves remainder 1 if it is divided by 3 and leaves remainder 2 if it is

divided  by 5. Find the value of P.

Solution : If 24 P is divided by 5 and leaves remainder 2, then P is either 2 or 7.

If  P = 2 the given number when divided by 3 leaves remainder 2.  If P = 7,
the given number when divided by 3,  leaves remainder 1.  Hence P = 7.

Exercise -15.2

1. If  345 A 7 is divisible by 3,supply the missing digit in place of  ‘A’.

2. If  2791 A , is divisible by 9, supply the missing digit in place of  ‘A’.

3. Write some numbers which are divisible by 2,3,5,9 and 10  also.

4. 2A8  is a number divisible by 2 , what might be the value of  A?

5. 50B is a number divisible by 5, what might be the value of B ?

6. 2P is a number which is divisible by 2 and 3, what is the value of P

7. 54Z leaves remainder  2  when divided by 5 , and leaves remainder 1 when divided
by 3, what is the value of Z ?

8. 27Q leaves remainder 3 when divided by 5 and leaves remainder 1 when divided by
2, what is the remainder when it is divided by 3 ?

15.1.8 Divisibility by 6

Consider a multiple of 6, say 24.

Obviously it is divisible by 6.

Is 24 divisible by  the factors of 6 , i.e 2 and 3 ?

Units place of 24 is 4, so it is divisible by 2.

Sum of digits of 24 is 2 + 4 = 6 which is divisible by 3 also.

Now check this with some other multiple of 6.

Now we can conclude that any number  divisible by 6 is also divisible by  the factors of 6.
i.e 2 and 3.
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ñ<ëVü≤s¡D 2: 24 P nqT dü+K´qT 3‘√ uÛ≤–+∫q X‚wüeTT 1 eT]j·TT  5 ‘√ uÛ≤–+∫q X‚wüeTT 2. nsTTq 'P'

$\Te ø£qT>=qTeTT.

kÕ<Ûäq: 24 P qT 5 ‘√ uÛ≤–+∫q|ü⁄&ÉT X‚wüeTT 2, ø±e⁄q P=2 ˝Ò<ë 7 ø±e …̋qT.

P=2 nsTTq|ü⁄&ÉT Ä dü+K´qT 3‘√ uÛ≤–+#·>± e#·TÃ X‚wüeTT 2 n>∑TqT.  ø±ì 3‘√ uÛ≤–+∫q|ü⁄&ÉT

e#·TÃ X‚wüeTT 1 ø±e⁄q P=7 ø±e …̋qT.

nuÛ≤´dü+ - 15.2

1. 345A7, 3 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq ‘A’ jÓTTø£ÿ $\Te ø£qT>=qTeTT.

2. 2791A , 9‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq ‘A’ jÓTTø£ÿ $\Te ø£qT>=qTeTT.

3. 2,3,5,9 eT]j·TT 10 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉT ø=ìï dü+K´\T ù|s=ÿq+&ç.

4. 2A8  nH˚ dü+K´ 2‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq, A≈£î mìï $\Te\T ñ+&Ée#·TÃ? @$T >∑eTì+#ês¡T?

5. 50B,  5‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq, B≈£î ø£\ $\Te\T ø£qTø√ÿ+&ç.

6. 2P nH˚ dü+K´ 2 ‘√ 3‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq, P $\Te ø£qTø√ÿ+&ç.

7. 54Z, 5‘√ uÛ≤–+∫q 2 X‚wüeTT e#·TÃqT eT]j·TT 3‘√ uÛ≤–+∫q|ü⁄&ÉT 1 X‚wüeTT e#·TÃqT. nsTTq Z $\Te

ø£qTø√ÿ+&ç.

8. 27Q, 5 ‘√ uÛ≤–+∫q|ü⁄&ÉT 3 X‚wüeTT, 2‘√ uÛ≤–+∫q|ü⁄&ÉT 1 X‚wüeTT e#·TÃqT. nsTTq 3 ‘√ uÛ≤–+∫q|ü⁄&ÉT

e#·TÃ X‚wüeTT ø£qT>=qTeTT.

15.1.8   ª6μ jÓTTø£ÿ uÛ≤»˙j·T‘·

6 jÓTTø£ÿ ˇø£ >∑TDÏ»eTT 24.

Ç~ 6 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT.

24, 6 jÓTTø£ÿ ø±s¡D≤+ø£eTT …̋’q 2 eT]j·TT 3 \#˚ uÛ≤–+|üã&ÉTHê?

24 jÓTTø£ÿ ˇø£≥¢ kÕúqeTT˝À >∑\ dü+K´ 4 (dü]dü+K´) ø±e⁄q 2 #˚ uÛ≤–+|üã&ÉTqT.

24 jÓTTø£ÿ n+¬ø\ yÓTT‘·ÔeTT 2 + 4 = 6 ø±e⁄q 24 qT 3 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT.

Ç|ü&ÉT 6 jÓTTø£ÿ eT]ø=ìï >∑TDÏC≤\T rdüT≈£îì |ü]o*+#·+&ç.

'6' ‘√ uÛ≤–+|üã&˚ dü+K´\T nìï, 6 jÓTTø£ÿ ø±s¡D≤+ø±\T nsTTq 2 eT]j·TT 3‘√ uÛ≤–+|üã&É‘êsTT.

nq>± 2 eT]j·TT 3‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&˚ dü+K´\T n˙ï ª6μ #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&É‘êsTT.
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Puzzle: Can you arrange the digits 1, 2, 3, 4, 5, 6, 7, 8, 9 in an order so that the number formed
by first two digits is divisible by 2,  the number formed by first three digits is divisible by 3, the
number formed by first four digits is divisible by 4 and so on upto nine digits?

Solution : The order 123654987 looks promising check and verify.

So if the number is divisible by 2 and 3 , then 2 and 3 become its prime factors, then their
product  2 × 3 = 6 is also a factor of  that number.

In other words if a number is divisible by 6, it has to be divisible by 2 and 3.

Do These

1. Check whether the given numbers are divisible by 6 or not ?

(a)  1632 (b)  456 (c)  1008 (d)  789 (e)  369 (f)  258

2. Check whether the given numbers are divisible by  6 or not ?

(a)  458 + 676 (b)  63 (c)  62 + 63 (d)  22 ×  32

15.1.9 Divisibility by 4 and  8

(a) Take a four digit  number  say  1000a + 100b + 10c + d =
4(250a + 25b) + (10c + d). 4(250a + 25b)  is a multiple of 4. The given number is
divisible by 4, only if 10c+d  is  divisible by 4.

In a given number if  the number formed by last two digits is divisible by 4 or last two digits
are  ‘0’ then that number is divisible by 4.

Take a number having more than 4 digits and write in expanded form.  Can we write the
number other than unit digit and ten’s digit as multiple of 4? Check for a number having
more than 4 digits, divisibility of 4 depends upon its last two digits or not.

(b)  Take a four digit  number  1000 ×  a  + 100 ×  b + 10 ×  c + d

= 1000a + 100b +10c + d = 8(125a) + (100b + 10c + d)

8(125a)  is always  divisible by  8. So the given number is divisible by 8 only when
(100b+10c+d) is divisibly by 8.

In a given number if  the number formed with its last 3 digits are divisible by 8 or last 3
digits are ‘0’s then that number is divisible by 8.

Take a number having more than 4 digits and write the number in expanded form.  Can we
write the number other than unit’s digit  ten’s digit and hundred’s digit as multiple of  8.

Check for a number having more than 4 digits, divisibility of 8 is depends upon its last three
digits or not.
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ˇø£ dü+K´ 2 eT]j·TT 3\#˚ uÛ≤–+#·ã&çq#√, 2 eT]j·TT 3\T Ä dü+K´≈£î Á|ü<Ûëq ø±s¡D≤+ø±\>∑TqT. ø±e⁄q yê{Ï

\ã›eTT 2 × 3 = 6  ø±e⁄q 6 Ä dü+K´≈£î ø±s¡D≤+ø£eT>∑TqT.

6 #˚ uÛ≤–+#·ã&ÉT dü+K´ eTs√ e÷≥>± #ÓbÕŒ\+fÒ  2 eT]j·TT 3 \#˚ ‘·|üŒø£ uÛ≤–+|üã&Ü*.

Ç$ #˚j·T+&ç

1. ÁøÏ+~ dü+K´\T '6' ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  1632     (b)  456   (c)  1008 (d)  789        (e)  369      (f) 258258
2. ÁøÏ+~ dü+K´\T ª6 μ#˚ ìX‚ÙwüeT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  458 + 676 (b)  63 (c)  62 + 63 (d)  22 ×  32

15.1.9    ª4μ eT]j·TT ª8μ  jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+
(a) ˇø£ Hê\T>∑T n+¬ø\ dü+K´  1000a + 100b + 10c + d rdüTø=qTeTT. 1000a + 100b + 10c + d

= 4(250a + 25b) + (10c + d) >± Áyêj·Te#·TÃqT. 4(250a + 25b), 4 #̊ ìX‚ÙwüeTT>± uÛ≤–+#·ã&ÉTqT.

Ç∫Ãq dü+K´ 4 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qqï (10c+d), 4 #˚ uÛ≤–+|üã&Ée …̋qT. nq>± Ç∫Ãq

dü+K´ jÓTTø£ÿ ∫e] ¬s+&ÉT n+¬ø\#˚ @s¡Œ&ÉT dü+K´ 4 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qT.

ˇø£ dü+K´ Hê\T>∑T#̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qqï Ä dü+K´ jÓTTø£ÿ ̌ ø£≥¢ kÕúqeTT, |ü<äT\ kÕúqeTT˝˝Àì

n+¬ø\‘√ @s¡Œ&ÉT ∫e] ¬s+&É+¬ø\ dü+K´ 4 jÓTTø£ÿ >∑TDÏ»eTT Ò̋ø£ '0' \T ø±e …̋qT.

4  n+¬ø\ ø£+fÒ m≈£îÿe n+¬ø\T ø£\ dü+K´qT rdüT≈£îì $düÔs¡D s¡÷|ü+˝À Áyêj·T+&ç. yê{Ï jÓTTø£ÿ ∫e]

¬s+&ÉT n+¬ø\T ‘·|üŒ $T–*q n+¬ø\‘√ @s¡Œ&ÉT dü+K´ 4 jÓTTø£ÿ >∑TDÏ»eTT ne⁄H√ ø±<√, |ü]o*+#·+&ç.

yê{ÏøÏ  4 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+ ∫e] ¬s+&É+¬ø\ dü+K´ô|’ Ä<Ûës¡|ü&ç ñ+<√ Ò̋<√ >∑eTì+#·+&ç.

(b)  ˇø£ Hê\T>∑T n+¬ø\ dü+K´ 1000 ×  a  + 100 ×  b + 10 ×  c + d  rdüTø=qTeTT.

= 1000a + 100b +10c + d = 8(125a) + (100b + 10c + d)
8(125a), 8 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT. ø±e⁄q Ç∫Ãq dü+K´ 8 #˚ ìX‚ÙwüeTT>± uÛ≤–+|üã&Ée …̋qqï

(100b+10c+d), 8 #˚ uÛ≤–+|üã&Ée˝…qT. nq>± ∫e] eT÷&ÉT n+¬ø\‘√ @s¡Œ&ÉT dü+K´ 8 ‘√

uÛ≤–+|üã&Ée …̋qT.

ˇø£ dü+K´ 8 ‘√ uÛ≤–+|üã&Ée …̋qqï, Ä dü+K´ ∫e] eT÷&ÉT n+¬ø\‘√ @s¡Œ&ÉT dü+K´ 8 ‘√ uÛ≤–+|üã&Ée …̋qT.

Ò̋<ë eT÷&ÉT n+¬ø\T '0' ø±e …̋qT.

4  n+¬ø\T  Ò̋<ë n+‘· ø£qï m≈£îÿe n+¬ø\T >∑\ dü+K´≈£î 8 jÓTTø£ÿ >∑TDÏ»eTT>± Áyêj·T>∑\e÷?

|ü]o*+#·+&ç.

yê{ÏøÏ 8 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+ ∫e] 3 n+¬ø\ô|’ Ä<Ûës¡|ü&ç ñ+<√ Ò̋<√ >∑eTì+#·+&ç.

|üõ Ÿ̋: 1, 2, 3, 4, 5, 6, 7, 8, 9 n+¬ø\‘√, yÓTT<ä{Ï ¬s+&É+¬ø\‘√ @s¡Œ&̊ dü+K´ 2 #̊ uÛ≤–+#·ã&ÉTq≥T¢, yÓTT<ä{Ï

eT÷&É+¬ø\#̊ @s¡Œ&ÉT dü+K´ 3 #̊ uÛ≤–+#·ã&ÉTq≥T¢, yÓTT<ä{Ï Hê\Z+¬ø\#̊ @s¡Œ&̊ dü+K´ 4 #̊ uÛ≤–+#·ã&ÉTq≥T¢

eT]j·TT Ç<̊ Áø£eT+ 9 n+¬ø\ es¡≈£î ø=qkÕ–+#·>∑*π> dü+K´qT ‘·j·÷s¡T #̊j·T>∑\<ë?

kÕ<Ûäq : 123654987 Áø£eT|ü⁄ dü+K´ düeTdǘ ≈£î kÕ<Ûäq>± ø£ì|ædüTÔ+~. |üØøÏå+∫ dü]#·÷&É+&ç.
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Example 3: Check whether   6582 is divisible by  4 ?

Solution: The number formed by last two digits is 82, is not divisible by 4. Hence the
given number is not divisible by 4.

Example 4: Check whether  28765432 is divisible by  8 ?

Solution : The number formed by last three digits is 432  is divisible by 8,  hence it is
divisible by 8.

If a number is divisible by  8, then it is divisible by 4 also. Can you say if a
number divisible by 4 is it divisible by 8? All multiples of  8 are divisible
by 4, but all multiples of 4 may not be divisible by 8.

Do This

1. Check whether the given numbers are divisible by  4 or  8  or by both 4 and 8?

(a)  464 (b) 782 (c)  3688 (d)  100

(e) 1000 (f)  387856 (g)  44 (h)  83

Try This

1. Check whether the given numbers are divisible by 4 or 8 or by both 4 and 8?

(a)  42 ×  82 (b)  103 (c)  105 + 104 + 103 (d)  43 + 42 + 41 - 22

15.1.10  Divisibility by 7

Take  a  three digit number  100 ×  a + 10 ×  b + c can be written as

100a + 10b + c  = 98a + 7b + (2a + 3b + c )

Here 7 is not a common factor , let us rewrite it in a way that 7 becomes a common factor.
                         = 7(14a + b) + (2a + 3b + c)

7(14a + b)  is multiple of  ‘7’.The given number is divisible by 7 only when ( 2a + 3b + c )
is  divisible by 7.

Example 5: Check whether  364 is divisible by  7 or not ?

Solution : Here  a = 3, b = 6, c = 4, (2a + 3b + c) = 2 ×  3 + 3 ×  6 + 4

                                                            = 6 + 18 + 4 = 28 (is divisible by 7)

Hence, the given number is divisible by ‘7’
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ñ<ëVü≤s¡D 3:  6582,  4 #̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

kÕ<Ûäq: Ç∫Ãq dü+K´ jÓTTø£ÿ ∫e] ¬s+&ÉT n+¬ø\ dü+K´\T 82. 82, 4 #̊ uÛ≤–+|üã&É<äT. ø±e⁄q 6582, 4#̊

uÛ≤–+|üã&É<äT. ø±e⁄q 6582, 4 #̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&É<äT.

ñ<ëVü≤s¡D 4:  28765432, 8 #̊ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

kÕ<Ûäq: Ç∫Ãq dü+K´ jÓTTø£ÿ ∫e] eT÷&ÉT n+¬ø\T 4, 3, 2. á n+¬ø\‘√ @s¡Œ&ÉT dü+K´ 432, 8‘√

uÛ≤–+|üã&ÉTqT. ø±e⁄q Ç∫Ãq dü+K´ 8 ‘√ uÛ≤–+|üã&ÉTqT.

8‘√ uÛ≤–+|üã&ÉT nìï dü+K´\T 4‘√ uÛ≤–+|üã&ÉTqT. 4‘√ uÛ≤–+|üã&ÉT nìï dü+K´\T, 8‘√

uÛ≤–+|üã&É‘êj·÷? |ü]o*+#·+&ç.

Ç$ #̊j·T+&ç

1. ÁøÏ+~ dü+K´\T 4 Ò̋ø£  8  Ò̋ø£ ¬s+&ç+{Ï‘√qT uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  464 (b) 782 (c)  3688 (d)  100

(e) 1000 (f)  387856 (g)  44 (h)  83

Á|üj·T‹ï+#·+&ç

1. ÁøÏ+~ dü+K´\T 4 Ò̋ø£ 8 Ò̋ø£ ¬s+&ç+{Ï‘√qT uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  42 ×  82 (b)  103 (c)  105 + 104 + 103 (d)  43 + 42 + 41 - 22

15.1.10  ª7μ jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+

ˇø£ eT÷&ÉT n+¬ø\ dü+K´  100 ×  a + 10 ×  b + c   rdüTø=qTeTT.

100a + 10b + c  = 98a + 7b + (2a + 3b + c )

Ç+<äT˝À yÓTT<ä{Ï ¬s+&ÉT |ü<äeTT\ qT+&ç 7 ñeTà&ç ø±s¡D≤+ø£+>± Áyêdæ

  = 7(14a + b) + (2a + 3b + c)

7(14a + b),  7 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTqT. Ç∫Ãq dü+K´ 7 ‘√ uÛ≤–+|ü ã&Ée …̋qqï, (2a+3b+c) 7‘√

uÛ≤–+|üã&Ée …̋qT.

ñ<ëVü≤s¡D 5: 364,  7 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

kÕ<Ûäq: Ç#··Ã≥ a = 3, b = 6, c = 4, (2a + 3b + c) = 2 ×  3 + 3 ×  6 + 4

              = 6 + 18 + 4 = 28 (7 ‘√ uÛ≤–+|üã&ÉTqT.)

ø±e⁄q 364, '7' ‘√ uÛ≤–+|üã&ÉTqT.
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Do This

1. Check whether the given numbers are divisible by  7?

(a)  322 (b)  588 (c)  952 (d)  553 (e)  448

Try These

1.  Take a four digit general number , make the divisibility rule for ‘7’

2. Check your rule with the number  3192 which is a mulltiple of  7 .

15.1.11  Divisibility by 11

Take a 5 digit number  10000a + 1000b + 100c + 10d + e

Here  11 can’t be taken out as a common factor. So let us reorganise the expansion as

= (9999 + 1) a + (1001–1) b + (99 + 1) c + (11–1) d + e

= 9999a + 1001 b + 99c + 11d + a – b + c – d + e

= 11 (909a + 91b + 9c + d) + (a + c + e) – (b + d)

   11 (909a + 91b + 9c + d) is always divisible by 11.

So the given number is divisible by  11 only if (a + c + e) – (b + d) is divisible by  11.

i.e  (a + c + e) – (b + d) is a multiple of 11  or  equal to zero.

If the difference  between the sum of digits  in odd places (a + c + e) and sum of digits in
even places (b + d) of a number is a multiple of  11 or  equal to zero, then the given number
is divisible by 11.

Observe the following table

Number Sum of the digits  at Sum of the digits at Difference
odd places (from the left) even places (from the left)

308 3 + 8 = 11 0 11 −  0 = 11

1331 1 + 3 = 4 3 + 1 = 4 4 −  4 = 0

61809 6 + 8 + 9 = 23 1 + 0 = 1 23 − 1 = 22

We observe that in each case the difference is either 0 or divisible by 11.  Hence all these
numbers are divisible by 11.
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Ç$ #˚j·T+&ç

1. øÏ+~ dü+K´\T  7 #˚ uÛ≤–+#·ã&ÉT‘êj·÷ ? |üØøÏå+#·+&ç.

(a)  322 (b)  588 (c)  952 (d)  553 (e)  448

Á|üj·T‹ï+#·+&ç

1.  Hê\T>∑+¬ø\ dü+K´qT kÕ<Ûës¡D s¡÷|ü+˝À rdüTø=ì '7' ‘√ uÛ≤»˙j·T‘ê ìj·Te÷ìï

‘·j·÷s¡T #˚j·T+&ç.

2. 3192,  7 jÓTTø£ÿ >∑TDÏ»eTT ªª˙ ìj·TeT+‘√μμ dü]#·÷&É+&ç.

15.1.11   ª11μjÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+

ˇø£ 5 n+¬ø\ dü+K´ 10000a + 1000b + 100c + 10d + e  rdüTø=qTeTT.

Bìì 11 jÓTTø£ÿ >∑TDÏ»eTT>± Áyêj·TT≥≈£î, ô|’ dü+K´qT ÁøÏ+~ $<Ûä+>± Áyêj·Te#·TÃqT.

= (9999 + 1) a + (1001–1) b + (99 + 1) c + (11–1) d + e

= 9999a + 1001 b + 99c + 11d + a – b + c – d + e

= 11 (909a + 91b + 9c + d) + (a + c + e) – (b + d)

   11 (909a + 91b + 9c + d), 11 uÛ≤–+|üã&ÉTqT.

ø±e⁄q Ç∫Ãq dü+K´ 11 #̊ uÛ≤–+|üã&Ée …̋qqï (a + c + e) – (b + d), 11 #̊ uÛ≤–+|üã&Ée …̋qT.

nq>± (a + c + e) – (b + d) , 11 jÓTTø£ÿ >∑TDÏ»eTT Ò̋ø£ ª0μ ø±e …̋qT.

ˇø£ dü+K´˝Àì dü] kÕúqeTT\˝Àì n+¬ø\ yÓTT‘·Ô+ eT]j·TT uÒdæ kÕúqeTT\˝Àì n+¬ø\ yÓTT‘·ÔeTT\ uÛÒ<ä+ 11 jÓTTø£ÿ

>∑TDÏ»eTT Ò̋ø£ ª0μ nsTTq Ä dü+K´ 11 #˚ uÛ≤–+#·ã&ÉTqT.

øÏ+~ |ü{Ïºø£ >∑eTì+#·+&ç.

dü+K´ m&ÉeT yÓ’|ü⁄ qT+&ç uÒdæ kÕúHê\˝Àì m&ÉeTyÓ’|ü⁄ qT+&ç dü] kÕúHê\˝Àì yê{Ï uÛÒ<äeTT

n+¬ø\ yÓTT‘·Ô+ n+¬ø\ yÓTT‘·Ô+

308 3 + 8 = 11 0 11 – 0 = 11

1331 1 + 3 = 4 3 + 1 = 4 4 – 4 = 0

61809 6 + 8 + 9 = 23 1 + 0 = 1 23 – 1 = 22

ô|’ |ü{Ïºø£̋ À Á|ü‹ dü+<äs¡“¤+˝À uÛÒ<ä+ 0 Ò̋<ë 11 jÓTTø£ÿ >∑TDÏ»+ ø±e⁄q ô|’ dü+K´\T 11#̊ uÛ≤–+|üã&ÉTqT.
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For the number 5081, the difference of the digits of odd places and even places is
(5+8)–(0 +1)=12 which is not divisible by 11.  Therefore the number 5081 is not divisible  by 11.

Do This

1. Check whether the given numbers are divisible by 11.

(i)  4867216 (ii)  12221 (iii) 100001

Consider a 3 digit number 123.

Write it two times to make a number as 123123.

Now what is the sum of digits in odd places from left? 1 + 3 + 2 = 6

What is the sum of digits in even places from the right? 2 + 1 + 3 = 6

what is the difference between these sums? Zero.

Hence 123123 is  divisible by 11.

Take any 3 digits number and make a number by writing it two times.  It is exactly divisible
by 11.

Try These

1. Verify whether 789789 is divisible by 11 or not.

2. Verify whether 348348348348 is divisible by 11 or not?

3. Take an even palindrome i.e. 135531 check whether this number is divisible
by 11 or not?

4. Verify whether 1234321 is divisible by 11 or not?

Exercise - 15.3

1. Check whether the given numbers are divisible by  ‘6’ or not ?

(a)  273432 (b)  100533 (c)  784076 (d)  24684

2. Check whether the given  numbers are divisible by ‘4’ or not ?

(a)  3024 (b)  1000 (c)  412 (d)  56240

3. Check whether the given numbers are divisible by ‘8’ or not ?

(a)  4808 (b)  1324 (c)  1000 (d) 76728
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5081 nqT dü+K´qT rdüTø=qTeTT. Ç+<äT˝À uÒdæ kÕúHê\˝Àì n+¬ø\ yÓTT‘·Ô+, dü] kÕúHê\˝Àì n+¬ø\ yÓTT‘·ÔeTT\

jÓTTø£ÿ uÛÒ<ä+ (5 + 8) – (0 + 1) = 12, Ç~ 11 #˚ uÛ≤–+|üã&É<äT.  ø±e⁄q 5081 nH˚ dü+K´ 11 #˚ uÛ≤–+|üã&É<äT.

Ç$ #˚j·T+&ç

1. ÁøÏ+~ dü+K´\T,  11#˚ uÛ≤–+|üã&ÉTH√ Ò̋<√ uÛ≤»˙j·T‘ê ìj·TeTeTT <ë«sê ø£qTø√ÿ+&ç..

(i)  4867216 (ii)  12221 (iii) 100001

@<Ó’Hê ˇø£ 3 n+¬ø\ dü+K´ 123 rdüTø=qTeTT.

123123 n>∑Tq≥T¢, ¬s+&ÉT kÕs¡T¢ Áyêj·T+&ç.

uÒdæ kÕúqeTT˝Àì n+¬ø\ yÓTT‘·Ô+ m+‘·? 1 + 3 + 2 = 6

dü] kÕúqeTT˝Àì n+¬ø\ yÓTT‘·Ô+ m+‘·?  2 + 1 + 3 = 6

M{Ï uÛÒ<äeTT m+‘·? '0'

ø±e⁄q 123123, 11 #˚ uÛ≤–+|üã&ÉTqT.

ˇø£ eT÷&ÉT n+¬ø\ dü+K´qT ¬s+&ÉTkÕs¡T¢ Áyêj·T>± e#·TÃ dü+K´,  11 ìX‚ÙwüeTT>± uÛ≤–+#·ã&ÉTqT.

Á|üj·T‹ï+#·+&ç

1. 789789, 11 #˚ uÛ≤–+|üã&ÉTH√ Ò̋<√ |ü]o*+#·+&ç.

2. 348348348348, 11 #˚ uÛ≤–+|üã&ÉTH√ Ò̋<√ |ü]o*+#·+&ç.

3. 135531 ˇø£ dü] bÕ*+Á&√yéT dü+K´. á dü+K´ 11 #˚ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

4. 1234321, 11 #˚ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ dü]#·÷&É+&ç.

nuÛ≤´dü+ - 15.3

1. ÁøÏ+~ dü+K´\T '6' ‘√ uÛ≤–+|üã&ÉTH√, Ò̋<√ uÛ≤»˙j·T‘ê ìj·TeTeTT\ Ä<Ûës¡+>± ‘Ó\Œ+&ç.

(a)  273432 (b)  100533 (c)  784076 (d)  24684

2. ÁøÏ+~ dü+K´\T '4' ‘√ uÛ≤–+|üã&ÉTH√, Ò̋<√ uÛ≤»˙j·T‘ê ìj·TeTeTT\ Ä<Ûës¡+>± ‘Ó\Œ+&ç.

(a)  3024 (b)  1000 (c)  412 (d)  56240

3. uÛ≤»˙j·T‘ê ìj·TeTeTT\ Ä<Ûës¡+>± ÁøÏ+~ dü+K´\T, '8' ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  4808 (b)  1324 (c)  1000 (d) 76728
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4. Check whether the given numbers are divisible by ‘7’ or not ?

(a)  427 (b)  3514 (c)  861 (d)  4676

5. Check whether the given numbers are divisible by ’11’  or not using divisability sules

(a)  786764 (b)  536393 (c)  110011 (d)  1210121

(e)  758043 (f)  8338472 (g)  54678 (h)  13431

(i)  423423 (j)  168861

6. If a number is divisible by  ‘8’, then it also divisible by ‘4’ also . Explain ?

7. A 3-digit number 4A3 is added to another 3-digit number 984 to give  four digit

number 13B7, which is divisible by 11, then find  (A + B).

15.2  Some More Divisibility Rules

(a) Let us observe a few more rules about the divisibility of numbers.

Consider a  factor of 24 , say 12.

Factors of 12 are 1,2,3,4,6,12

Let us check whether 24 is divisible by  2,3,4,6 we can say that 24 is divisible by all

factors of 12.

So, if a number ‘a’ is divisible by another number ‘b’,  then  it is

divisible by each  of   the factors of that number ‘b’.

 (b) Consider the number 80.  It is divisible by 4 and 5. It is also divisible by 4 × 5 = 20, where

4 and 5 are co primes to each other. ( have no common factors for 4 and 5)

Similarly, 60 is divisible by 3 and 5 which have no common factors each other  60 is also

divisible by 3 × 5 = 15.

If ‘ a’  and  ‘b’  have no common factors (other than unity), the

number divisible by ‘a’ and ‘b’ is  also divisible  by a × b

(Check the property if ‘a’ and ‘b’ are not co-primes).

(c) Take two numbers 16 and 20. These numbers are both divisible by 4.  The number

16 + 20 = 36 is also divisible by 4.

Try this for other common divisors of 16 and 20.

Check this for any  other pairs of numbers.
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4. uÛ≤»˙j·T‘ê ìj·TeTeTT\ Ä<Ûës¡+>± ÁøÏ+~ dü+K´\T, '7' ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.

(a)  427 (b)  3514 (c)  861 (d)  4676

5. ÁøÏ+~ dü+K´\T '11' ‘√ uÛ≤–+|üã&ÉTH√, Ò̋<√ uÛ≤»˙j·T‘ê ìj·Te÷\ Ä<Ûës¡+>± #Ó|üŒ+&ç.

(a)  786764    (b)  536393 (c)  110011 (d)  1210121

(e)  758043 (f)  8338472    (g)  54678 (h)  13431

(i)  423423 (j)  168861

6. ˇø£ dü+K´ '8' ‘√ uÛ≤–+|üã&çq, '4' ‘√ ≈£L&Ü uÛ≤–+|üã&ÉTqT. $e]+#·+&ç.

7. ˇø£ eT÷&ÉT n+¬ø\ dü+K´ 4A3, eTs=ø£ eT÷&ÉT n+¬ø\ dü+K´ 984 ≈£î ø£\T|ü>± @s¡Œ&ÉT dü+K´ 13B7.

á dü+K´ 11#̊ ìX‚ÙwüeTT>± uÛ≤–+|üã&ÉT‘·T+~, nsTTq (A+B) ø£qTø√ÿ+&ç.

15.2   eT]ø=ìï uÛ≤»˙j·T‘ê ìj·Te÷\T

eTqeTT eT]ø=ìï uÛ≤»˙j·T‘ê ìj·TeTeTT\qT >∑eTì<ë›eTT.

(a) 24 jÓTTø£ÿ ø±s¡D≤+ø£eTT 12.

12 jÓTTø£ÿ ø±s¡D≤+ø£eTT\T 1,2,3,4,6,12

24, 2, 3, 4, 6 \#̊ uÛ≤–+|üã&ÉTqT. ø±e⁄q 24, 12 jÓTTø£ÿ nìï ø±s¡D≤+ø£eTT\#̊ uÛ≤–+|üã&ÉTqT.

 'a' nqT dü+K´ 'b' #̊ uÛ≤–+#·ã&çq n~ 'b' jÓTTø£ÿ nìï ø±s¡D≤+ø±\#̊ uÛ≤–+#·ã&ÉTqT.

(b) @<Ó’Hê ˇø£ dü+K´ 80 rdüTø=qTeTT.  Ç~  4 ‘√qT 5‘√qT uÛ≤–+|üã&ÉTqT. á dü+K´ 4, 5\

jÓTTø£ÿ \ãΔeTT  4 × 5 = 20 ‘√qT uÛ≤–+|üã&ÉTqT. (4, 5\T |üs¡düŒs¡ Á|ü<Ûëq dü+K´\T)

Ç<̊ $<ÛäeTT>±  60, 3 eT]j·TT 5 \#̊ uÛ≤–+|üã&ÉTqT eT]j·TT  60, 3, 5 \ \ãΔeTT (3 × 5 = 15)‘√ ≈£L&Ü

uÛ≤–+|üã&ÉTqT.

'a', 'b'  \T |üs¡düŒs¡ Á|ü<Ûëq dü+K´ …̋’q|ü⁄&ÉT a eT]j·TT b #̊ uÛ≤–+#·ã&ÉT dü+K´.  a × b‘√

≈£L&Ü uÛ≤–+|üã&ÉTqT.μμ

('a', 'b' \T |üs¡düŒs¡ Á|ü<Ûëq dü+K´\T ø±q|ü&ÉT á ìj·TeTeTT |ü]o*+#·+&ç).

(c) @yÓ’Hê  ¬s+&ÉT dü+K´\T 16, 20 rdüTø=qTeTT. n$ 4 ‘√ uÛ≤–+|üã&ÉTqT.  yê{Ï yÓTT‘·ÔeTT 16 + 20 = 36

≈£L&Ü 4‘√ uÛ≤–+|üã&ÉTqT.

16, 20\ jÓTTø£ÿ ẙs=ø£ ñeTà&ç ø±s¡D≤+ø£eTT\≈£î dü]#·÷&É+&ç.

ẙs=ø£ ¬s+&ÉT dü+K´\≈£î ô|’ ìj·TeTeTT dü]#·÷&É+&ç.
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If two given numbers are divisible by a number, then their sum
is also divisible by that number.

(d) Take two numbers 35 and 20. These numbers 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.

Do These

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

2. 144 is divisible by 12.  Is it divisible by the factors of 12 ? verify .

3. Check whether 23 + 24 + 25 is divisible by 2 ? Explain

4. Check whether 33 − 32 is divisible by 3 ? Explain

Consider a number, product of three consecutive numbers i.e. 4× 5× 6 = 120.  This is
divisible by 3.  Because in these consecutive numbers one number is multiple of 3.  Similarly
if we take product of any three consecutive numbers among those one number is multiple of
3.  Hence product of three consecutive is always divisible by 3.

Try This

1. Check whether 1576 ×  1577 ×  1578 is divisible by 3 or not.

Divisibility Rule of 7 for larger numbers

We discussed the divisibility of 7 for 3-digit numbers.  If the number of digits of a number
are more than 3 we make it simple to find divisibility of 7.

Check a number 7538876849 is divisible by 7 or not.

Step 1 : Make the number into groups of 3-digits each from right to left.  If the left most
group is less than 3 digits take it as group.

7  538  876  849
D   C     B      A
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ªª¬s+&ÉT dü+K´\T, ẙs¡Tẙs¡T>± eT÷&Ée dü+K´‘√ uÛ≤–+|üã&ÉT#·Tqï#√, yê{Ï yÓTT‘·Ô+ ≈£L&Ü

eT÷&Ée dü+K´‘√ uÛ≤–+|üã&ÉTqT.

(d) @yÓ’Hê ¬s+&ÉT dü+K´\T  35, 20 rdüTø=qTeTT. n$ 5#̊ uÛ≤–+|üã&ÉT#·Tqï$. yê{Ï uÛÒ<äeTT  35 – 20 = 15
≈£L&Ü 5#̊ uÛ≤–+|üã&ÉTHê? ẙπs ¬s+&ÉT dü+K´\qT rdüT≈£îì, ô|’ ìj·TeTeTTqT dü]#·÷&É+&ç.

ªª¬s+&ÉT dü+K´\T,  ẙs¡Tẙs¡T>± eT÷&Ée dü+K´‘√ uÛ≤–+|üã&çq≥¢sTT‘̊, yê{Ï uÛÒ<ä+ ≈£L&Ü

eT÷&Ée dü+K´#̊ uÛ≤–+|üã&ÉTqTμμ.

    Ç$ #̊j·T+&ç

1. $$<Ûä dü+K´\ »‘·\T rdüT≈£îì yê{ÏøÏ ô|’ Hê\T>∑T ìj·TeTeTT\T dü]#·÷&É+&ç.

2. 144, 12#̊ uÛ≤–+#·ã&ÉTqT.  144,  12 jÓTTø£ÿ nìï ø±s¡D≤+ø£eTT\#̊ uÛ≤–+|üã&ÉTH√ Ò̋<√

|ü]o*+#·+&ç.

3. 23 + 24 + 25, 2 ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.  $e]+#·+&ç.

4. 33 − 32 , 3 ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç.  $e]+#·+&ç.

eT÷&ÉT es¡Tdü dü+K´\ \ã›eTT>± >∑\ ˇø£ dü+K´qT rdüTø=qTeTT. ñ<ë: 4× 5× 6 = 120. á dü+K´ 3#̊

uÛ≤–+|üã&ÉTqT.  m+<äTø£q>±, eT÷&ÉT es¡Tdü dü+K´\˝À, ˇø£ dü+K´  3 jÓTTø£ÿ >∑TDÏ»eTT. ø±e⁄q eT÷&ÉT es¡Tdü

dü+K´\ \ãΔeTT‘√ @s¡Œ&çq dü+K´, 3#̊ uÛ≤–+|üã&ÉTqT. @yÓ’Hê eT÷&ÉT es¡Tdü dü+K´\ \ãΔeTTqT rdüTø=ì, |ü]o*+#·+&ç.

 Á|üj·T‹ï+#·+&ç

1. 1576  1577  1578 ‘√ @s¡Œ&ÉT dü+K´ 3 ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ø±s¡DeTT‘√ ‘Ó\Œ+&ç.

ô|<ä› dü+K´\≈£î 7 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeTeTT

Ç|üŒ{Ï es¡≈£î eTqeTT 3- n+¬ø\T, 4- n+¬ø\ dü+K´\≈£î 7 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+ #·]Ã+#ê+. Ç|ü&ÉT

n+‘·ø£+fÒ m≈£îÿe n+¬ø\T >∑\ dü+K´\≈£î 7 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+ |ü]o*<ë›+.

7538876849 nqT dü+K´ 7 ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ |ü]o*<ë›+.

k˛bÕq+ 1 : Ç∫Ãq dü+K´qT ≈£î&çyÓ’|ü⁄ qT+&ç eT÷&̊dæ n+¬ø\T ˇø£ Á>∑÷|ü⁄>± $uÛÑõ+#·+&ç.  ∫e] Á>∑÷|ü⁄ q+<äT

eT÷&ÉT ø£+fÒ ‘·≈£îÿe n+¬ø\Tqï yê{ÏH̊ ˇø£ Á>∑÷|ü⁄>± rdüTø√+&ç.

7  538  876  849
D   C     B      A
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Step 2 : Add the groups in alternate places i.e. A + C and B + D.

849 876
+ 538        +    7

   1387 883

Step 3 : Subtract 883 from 1387 and check the divisibility rule of 7 for the resultant 3
digit number as previously learnt

1387
−   883

       504 By divisibility rule of 7 we know that 504 is divisible by 7.  Hence
the given number is divisible by 7.

Try This

1. Check the above method applicable for the divisibility of 11 by taking
10-digit number.

By using the divisibility rules , we can guess the missing digit in the given number.

Suppose a number 84763A9 is divisible by 3, we can guess the value for sum of digits is

8 + 4 + 7 + 6 + 3 + A + 9 = 37 + A.  To divisible by 3 , A has values either 2 or 5 or 8.

Exercise - 15.4

1. Check whether  25110 is divisible by 45.

2. Check whether   61479 is divisible by  81 .

3. Check whether 864 is divisible by 36? Verify whether  864 is divisible by all the
factors of 36 ?

4. Check whether 756 is divisible by 42? Verify whether  756 is divisible by all the
factors of 42?

5. Check whether  2156 is divisible  by 11 and 7? Verify whether 2156  is divisible by
product of  11 and 7 ?

6. Check whether  1435 is divisible  by 5 and 7? Verify if 1435  is divisible by the
product of  5  and 7?
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k˛bÕq+ 2 : dü] kÕúqeTT\˝À ñqï Á>∑÷|ü⁄\#̊ @s¡Œ&çq dü+K´\ yÓTT‘·Ô+\qT ø£qT>=q+&ç. uÒdæ kÕúqeTT\‘√ ñqï

Á>∑÷|ü⁄\#̊ @s¡Œ&çq dü+K´\ yÓTT‘·ÔeTT\T.  nq>± A + C, B + D.

849 876
+ 538        +    7

   1387 883

k˛bÕq+ 3 : 883,  1387 \ uÒ<ÛäeTT.  Ä dü+K´  7 #̊ uÛ≤–+|üã&çq Ç∫Ãq dü+K´ 7 ‘√ uÛ≤–+|üã&ÉTqT.

1387
−   883

       504 504, 7 #˚ uÛ≤–+#·ã&ÉTqT. ø±e⁄q <ä‘·Ô dü+K´ 7 ‘√ uÛ≤–+|üã&ÉTqT.

Á|üj·T‹ï+#·+&ç

1. ô|’ |ü<äΔ‹ <ë«sê, 10 n+¬ø\T >∑\ ô|<ä› dü+K´qT Áyêdæ 11 jÓTTø£ÿ uÛ≤»˙j·T‘ê dü÷Á‘·eTT

dü]#·÷&É+&ç.

uÛ≤»˙j·T‘ê ìj·TeTeTT\ <ë«sê, ˇø£ dü+K´ q+<äT ‘Ó*j·Tì n+¬ø\qT eTq+ ø£qT>=qe#·TÃqT.

 84763A9 nH̊ dü+K´, 3 #̊ uÛ≤–+|üã&çq, a jÓTTø£ÿ $\Te\T ø£qT>=q>∑\eTT.

3 jÓTTø£ÿ $uÛ≤»˙j·T‘ê Á|üø±s¡+, Ç∫Ãq dü+U´ q+<ä*, n+¬ø\ yÓTT‘·Ô+ 8 + 4 + 7 + 6 + 3 + A + 9=37+A.

3 #̊ uÛ≤–+|üã&Ée …̋qqï, A = 2  Ò̋<ë 5 Ò̋<ë 8 ø±e …̋qT.

nuÛ≤´dü+ - 15.4

1. 25110, 45 #̊ uÛ≤–+|üã&ÉTH√ Ò̋<√ dü]#·÷&É+&ç.
2. 61479, 81 #̊ uÛ≤–+|üã&ÉTH√ Ò̋<√ dü]#·÷&É+&ç.
3. 864, 36 #̊ uÛ≤–+|üã&ÉT‘·T+<√ ̋ Ò<√ ‘Ó\Œ+&ç.  eT]j·TT 36 jÓTTø£ÿ ø±s¡D≤+ø£eTT\ìï+{Ï#̊ 864 uÛ≤–+|üã&ÉTH√

Ò̋<√ |ü]o*+#·+&ç.

4. 756, 42 #̊ uÛ≤–+|üã&ÉT‘·T+<√ ̋ Ò<√ ‘Ó\Œ+&ç. eT]j·TT 42 jÓTTø£ÿ ø±s¡D≤+ø£eTT\ìï+{Ï#̊  756  uÛ≤–+|üã&ÉTH√

Ò̋<√ ‘Ó\Œ+&ç.

5. 2156, 11 eT]j·TT 7 \#̊ uÛ≤–+|üã&ÉTH√ ̋ Ò<√ #·÷&É+&ç. eT]j·TT 2156, 11 eT]j·TT 7 \ jÓTTø£ÿ \ãΔ+‘√

uÛ≤–+|üã&ÉT‘·T+<√ ̋ Ò<√ |ü]o*+#·+&ç.

6. 1435, 5 eT]j·TT 7 \#̊ uÛ≤–+|üã&ÉTH√ Ò̋<√  #·÷&É+&ç. eT]j·TT 1435, 5 eT]j·TT 7 \ jÓTTø£ÿ \ãΔ+‘√

uÛ≤–+|üã&ÉTH√ ̋ Ò<√ |ü]o*+#·+&ç.
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7. Check whether 456 and  618 are  divisible by 6? Also check whether 6 divides the
sum of  456 and 618  ?

8. Check whether  876 and 345 are divisible by 3? Also check  whether 3 divides the
difference of  876 and 345 ?

9. Check whether   22+23+24 is divisible by  2 or 4  or by both 2 and  4  ?

10. Check whether  322 is divisible by  4  or  8  or by both 4 and 8 ?

11. If A679B is a 5-digit number is divisible by 72 find ‘A’ and ‘B’?

15.3  Puzzles based on divisibility rules

Raju and  Sudha are playing with numbers . Their conversation is as follows :

Sudha said , let me ask you a question.

Sudha : Choose a 2- digit number

Raju : Ok . I choose.  (He choose 75 )

Sudha : Reverse the digits (to get a new number)

Raju : Ok .

Sudha : Add this  to the number you choosen

Raju : Ok .  ( I did )

Sudha : Now  divide your answer with 11, you will get the remainder zero.

Raju : Yes . but how do you know ?Can you think why this happens ?

Now let us understand  the logic behind the  Sudha’s trick

Suppose Raju chooses the number 10a + b (such that “a” is a digit in tens place and “b” is a
digit in units place and  a ≠  0) can be written as   10 ×  a + b =  10a + b and  on reversing
the digits  he gets the number 10b + a. When he adds the two numbers he gets (10a + b ) +
(10b + a)  = 11a + 11b = 11(a + b)

The sum is always multiple of 11.  Observe that if she divides the sum by 11 , the quotient is
(a + b), which is exactly the sum of digits  a and b  of chosen number.

You may check the puzzle by taking any other two digit number .
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7. 456, 618 dü+K´\T 6 #˚ uÛ≤–+|üã&ÉTH√ ˝Ò<√ |ü]o*+#·+&ç. eT]j·TT yê{Ï yÓTT‘·Ô+ ≈£L&Ü 6 #˚

uÛ≤–+|üã&ÉT‘·T+<√ ̋ Ò<√ ‘Ó\Œ+&ç.

8. 876, 345 \T 3‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\Œ+&ç. eT]j·TT yê{Ï uÛÒ<äeTT ≈£L&Ü 3‘√ uÛ≤–+|üã&ÉT‘·T+<√

Ò̋<√ ‘Ó\Œ+&ç.

9. 22+23+24; 2  Ò̋<ë 4 Ò̋<ë ¬s+&ç+{Ï ‘√qT uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ ‘Ó\Œ+&ç.

10. 322, 4  ˝Ò<ë 8 Ò̋<ë ¬s+&ç+{Ï‘√ uÛ≤–+|ü&ÉT‘·T+<√ Ò̋<√ |ü]o*+#·+&ç.

11. A679B, 72 ‘√ ìX‚ÙwüeTT>± uÛ≤–+|üã&çq A, B $\Te\T ø£qTø√ÿ+&ç.

15.3   uÛ≤»˙j·T‘ê ìj·Te÷\ô|’ Ä<Ûës¡|ü&çq |üõ˝Ÿ‡

sêE, düT<Ûä düs¡<ë>± n+¬ø\‘√ |üõ˝Ÿ‡ Ä&ÉT#·THêïs¡T. yê] dü+uÛ≤wüD

Ç˝≤ ø£\<äT.

düT<Ûä : ˇø£ ¬s+&ÉT n+¬ø\ dü+K´ ‘·\#·Tø√.

sêE : n˝≤π>, ‘·\#·T≈£îHêïqT.(n‘·&ÉT 75 ‘·\#·T≈£îHêï&ÉT)

düT<Ûä  : yê{Ï̋ Àì n+¬ø\T ‘ês¡Te÷s¡T #˚sTT.

sêE : n˝≤π>, #˚XÊqT.

düT<Ûä  : e∫Ãq dü+K´qT, yÓTT<ä{Ï dü+K´≈£î ø£\T|ü⁄.

sêE : n˝≤π> #˚kÕqT.

düT<Ûä  : e∫Ãq |òü*‘êìï 11‘√ uÛ≤–ùdÔ ª0μ X‚wü+ edüTÔ+~.

sêE : ì»y˚T ˙≈£î m˝≤ ‘Ó*dæ+~?

düT<Ûä≈£î @ $<Ûä+>± ‘Ó*dæq~, |ü]o*<ë›eTT.

sêE ‘·\#·T≈£îHêï ¬s+&É+¬ø\ dü+K´ 10a + b (“a” |ü<äT\ kÕúqeTT‘√qT, “b” ˇø£≥¢ kÕúqeTT˝ÀqT ø£\<äT)  a ≠  0

nqTø=qTeTT. Bìì 10 ×  a + b =  10a + b >± Áyêj·Te#·TÃqT. yê{Ï jÓTTø£ÿ n+¬ø\qT ‘ês¡Te÷s¡T #̊j·T>± e#·TÃ

dü+K´ 10b + a.  á ¬s+&ÉT dü+K´\qT ø£\T|ü>±  (10a + b ) + (10b + a)  = 11a + 11b  =   11(a + b).

M{Ï jÓTTø£ÿ yÓTT‘·ÔeTT m\¢|ü&É÷  11 jÓTTø£ÿ >∑TDÏ»eTT n>∑TqT.  eT]j·TT uÛ≤>∑|òü\eTT (a + b) ( a, b n+¬ø\

yÓTT‘·ÔeTT)

yπ̊s Ç‘·s¡ 2-n+¬ø\ dü+K´≈£î |üõ˝ŸqT dü]#·÷&É+&ç.
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Do These

1. Check the  result for following the numbers instead of Raju was chosen.
(i)  37 (ii)  60 (iii)  18 (iv)  89

2. In a cricket team there are 11 players.  The selection board purchased  10x + y
T-Shirts to players.  They again  purchased  ‘10y + x T-Shirts and total T-Shirts
were distributed to  players equally.  How many T-Shirts will be left over after
they distrubuted equally to 11 players?  How many  each one will get?

Think, Discuss and Write

Take a two digit number reverse the digits and get another number. Subtract
smaller number from bigger number. Is the difference of those two numbers is
always divisible by 9?

Do This

1. In a basket there are  ‘10a + b  fruits. (a ≠ 0 and a > b).  Among them
‘10b + a ‘fruits are rotten. The remaining fruits distributed to  9 persons
equally. How many fruits are left over after equal distribution?  How
many fruits  would each child get ?

15.4   Fun with  3- Digit Numbers

Sudha : Now think of  a 3- digit number.
Raju : Ok . ( he chooses  157 )
Sudha : Reverse the digits  and subtract smaller  number from

the larger number
Raju : Ok.
Sudha : Divide your answer with 9 or 11. I am sure there will

be no remainder .
Raju : Yes. How would you know ?

Right ! How does  Sudha know ?
We can derive  the logic the way we did for the 3-digit number chosen by Raju is 100a+10b+c.
By reversing the digits she get   100c + 10b + a.
If (a > c) difference between the numbers is (100a + 10b + c) - (100c + 10b + a)

= 99a – 99c = 99(a – c)
= 9× 11× (a – c)
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Ç$ #̊j·T+&ç

1. sêE ‘·\#·T≈£îqï dü+K´≈£î ã<äT\T>± ÁøÏ+~ dü+K´\T rdüT≈£îì |òü*‘·eTTqT dü] #·÷&É+&ç.

(i)  37 (ii)  60 (iii)  18 (iv)  89

2. ˇø£ ÁøÏ¬ø{Ÿ {°yéT q+<äT 11 eT+~ Ä≥>±fīó¢ ø£\s¡T. ÁøÏ¬ø{Ÿ uÀsYº yê]øÏ 10x + y  {° wüsYº‡

ø=qT>√\T #̊dæ+~. ‹]– uÀsY¶  10y + x  {° wüsYº‡ ø=qT>√\T #̊dæ+~.  yÓTT‘·Ô+ {°wüsYº‡ n+<ä]øÏ

düeT+>± |ü+∫‘̊, mìï {°wüsYº‡ $T>∑T\T‘êsTT?  ˇø=ÿø£ÿ]øÏ mìï {°wüsYº‡ ekÕÔsTT?

Ä˝À∫+∫, #·]Ã+∫, Áyêj·T+&ç

ˇø£ ¬s+&É+¬ø\ dü+K´qT rdüT≈£îì yê{Ï n+¬ø\qT ‘ês¡Te÷s¡T #̊dæ Áyêj·T+&ç. e∫Ãq dü+K´\˝À ô|<ä›

dü+K´ qT+&ç ∫qï dü+K´qT rdæ ẙj·T+&ç. e∫Ãq |òü*‘·eTT m\¢|ü&É÷ 9‘√ uÛ≤–+|üã&ÉTHê?

Ç$ #̊j·T+&ç

1. ˇø£ ãT≥º̋ À 10a + b (a ≠ 0 eT]j·TT a > b) |ü+&ÉT¢ ø£\e⁄. n+<äT 10b + a  |ü+&ÉT¢

≈£î[¢q$. $T–*q |ü+&É¢qT 9 eT+~øÏ düe÷q+>± |ü+#·>∑\e÷? ̌ ø=ÿø£ÿ]øÏ mìï |ü+&ÉT¢ ekÕÔsTT?

15.4    3`n+¬ø\ dü+K´‘√ Ä≥‘√ ‘·e÷cÕ!

düT<Ûä : ˇø£ eT÷&ÉT n+¬ø\ dü+K´ ‘·\#·Tø√.

sêE : n˝≤π>. (n‘·&ÉT ‘·\∫q dü+K´157 )

düT<Ûä : yê{Ïì n+¬ø\T ‘ês¡Te÷s¡T #̊dæ ô|<ä› dü+K´ qT+&ç ∫qï dü+K´ rdæẙj·T+&ç.

sêE : n˝≤π>

düT<Ûä : á dü+K´qT 9 Ò̋ø£  11‘√ uÛ≤–+∫qqT X‚wüeTT '0' e#·TÃqT.

sêE : ì»ẙT. ˙≈£î m˝≤ ‘Ó\TdüT?

düT<Ûä≈£î @$<Ûä+>± ‘Ó*dæ+<√ >∑eTì<ë›eTT.

sêE ‘·\#·T≈£îqï 3-n+¬ø\ dü+K´ 100a + 10b + c; nqT≈£î+<ë+. yê{Ï n+¬ø\T ‘ês¡Te÷s¡T #̊j·T>± e#·TÃ dü+K´

100c + 10b + a.

(a > c) nsTT‘̊ yê{Ï uÛÒ<äeTT (100a + 10b + c) – (100c + 10b + a)

= 99a – 99c = 99(a – c)

= 9× 11× (a – c)
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If (c > a) difference between the numbers is  (100c + 10b + a) – (100a + 10b + c)

=  99c – 99a = 99(c – a) = 9× 11× (c – a)

And if  a = c , then the difference  is ‘0’

In each case the result is a multiple of 99.  Therefore, it is divisible by both 9 and 11, and

the quotient is  (a – c) or (c – a).

Do This

1.  Check in the above activity with the following numbers ?

(i)  657 (ii)  473 (iii)  167 (iv)  135

Try This

Take a three digit number and make the new numbers by replacing its digits as
(ABC, BCA, CAB).  Now add these three numbers.  For what numbers the sum
of these three numbers is divisible?

15.5   Puzzles with missing digits

We can also have some puzzles in which we have alphabet in place of digits  in an arithmetic

sum and  the task  is to find out which alphabet  represents which digit . let us  do some

problems of addition and multiplication.

The three conditions for the puzzles.

1. Each letter of the puzzle must stand   for just one digit . Each digit must be represented

by just one letter.

2. The digit with highest place value of the number can not be zero.

3. The puzzle must have only one answer.

Example 6:  Find  A in the addition     17A

           +  2A4
         ————
               407
         ————
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(c > a) nsTT‘̊ yê{Ï uÛÒ<äeTT (100c + 10b + a) – (100a + 10b + c)

      =  99c – 99a

= 99(c – a)

      = 9× 11× (c – a)

eT]j·TT  a = c nsTT‘̊ yê{Ï uÛÒ<äeTT ‘0’

Ç$ 9 eT]j·TT 11 jÓTTø£ÿ >∑TDÏ»eTT\T eT]j·TT uÛ≤>∑|òü\eTT (a – c), (c – a).

Ç~ #̊j·T+&ç

1.  ô|’ |üõ Ÿ̋ q+<äT ÁøÏ+~ n+¬ø\T rdüT≈£îì |ü]o*+#·+&ç?

(i)  657 (ii)  473 (iii)  167 (iv)  135

Á|üj·T‹ï+#·+&ç

ˇø£ eT÷&ÉT n+¬ø\ dü+K´qT rdüT≈£îì, yê{Ï jÓTTø£ÿ n+¬ø\ neT]ø£ e÷s¡TÃ‘·÷ (ABC, BCA, CAB

n>∑Tq≥T¢). eT÷&ÉT dü+K´\qT ‘·j·÷s¡T #̊j·T+&ç. Ä eT÷&ÉT dü+K´\qT ø£*|æ, e#·TÃ |òü*‘·eTT @j̊T

dü+K´\‘√ uÛ≤–+|üã&ÉTH√ |ü]o*+#·+&ç.

15.5   ˝À|æ+∫q n+¬ø\qT ø£qT>=qT≥

ø=ìï |üõ Ÿ̋‡ q+<äT n+¬ø\≈£î ã<äT\T>± nø£ås¡eTT\T Çe«ã&ÉTqT. ÁbÕ<∏ä$Tø£ |ü]ÁøÏj·T\T, uÛ≤»˙j·T‘ê ìj·Te÷\T, kÕúq

$\Te\T Ä<Ûës¡+>± ̋ À|æ+∫q n+¬ø\qT ø£qT>=qe …̋qT.

BìøÏ eTq≈£î 3 ìj·TeTeTT\T ø£\e⁄.

1.  Á|ü‹ nø£ås¡eTT πøe\+ π̌ø ˇø£ n+¬øqT dü÷∫düTÔ+~.

2.  m≈£îÿe kÕúq $\Te˝À ñqï n+¬ø ª0μ ø±<äT.

3.   |üõ Ÿ̋≈£î @¬ø’ø£ »yêãT e÷Á‘·ẙT ø£*–j·TT+≥T+~.

ñ<ëVü≤s¡D 6:  ÁøÏ+~ dü+ø£\q+ qT+&ç A ø£qTø√ÿ+&ç.

   17A

           +  2A4
         ————
               407
         ————
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Solution : By observation  A + 4 = 7. or 100 + 70   + A

Hence  A = 3 200 + 10A + 4

173 + 234  = 407 300 + 70 + 11A + 4  =  407

11 A  =     33

     A  =       3

Example 7 : Find   M and Y  in the addition     Y + Y + Y = MY

Solution : Y + Y + Y  = MY

          3Y  = 10M + Y

           2Y = 10M

M =  
Y
5     (i.e. Y is divisible by 5.  Hence Y = 0 or 5)

From above, if  Y = 0,  Y + Y + Y = 0 + 0 + 0 = 0,   M = 0

if  Y = 5,  Y + Y + Y = 5 + 5 + 5 = 15, MY = 15   Hence  M =1, Y = 5

Example 8: In A2 − 15  =  5A,  A2 and 5A are two digit numbers, then find A

Solution : 2 − 5 = a  is possible (10A + 2) − (10 + 5) = 50 + A

when   12 − 5 = 7,                 10A − 13 = 50 + A

There fore   A = 7    9A = 63

     A =   7

Example 9: In 5A1 − 23 A = 325,  5A1 and 23A are three digit numbers, then find A

Solution : 1 − A  =  5     ? or (500 + 10A + 1) − (200 + 30 + A) = 325

i.e.  11 − A = 5, 501 − 230 + 10 A − A = 325

There fore  A= 6 271 + 9A  = 325

271 + 9A  = 325

271 − 271 + 9A = 325− 271

9A  = 54

A =  6
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kÕ<Ûäq: |ü]o*+#·>± A + 4 = 7. Ò̋<ë 100 + 70   + A

ø±e⁄q  A = 3 200 + 10A + 4

173 + 234  = 407 300 + 70 + 11A + 4  =  407

11 A  =     33

     A  =       3

ñ<ëVü≤s¡D 7:  dü+ø£\qeTT˝À >∑\ M eT]j·TT Y  ø£qT>=qTeTT. Y + Y + Y = MY

kÕ<Ûäq: Y + Y + Y  = MY

          3Y  = 10M + Y

           2Y = 10M

M =  
Y
5     (Y, 5 #̊ uÛ≤–+|üã&ÉTqT. ø±e⁄q Y = 0 Ò̋<ë 5)

ô|’ yê{Ï qT+&ç, Y = 0 nsTT‘̊  Y + Y + Y = 0 + 0 + 0 = 0,   M = 0

Y = 5 nsTT‘̊ Y + Y + Y = 5 + 5 + 5 = 15, MY = 15 ø±e⁄q M =1, Y = 5

ñ<ëVü≤s¡D 8: A2 − 15 = 5A ̋ À A2 eT]j·TT 5A  \T ¬s+&É+¬ø\ dü+K´\T nsTTq A  $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq:   2 − 5 =  A m|ü&ÉT kÕ<Ûä́ eT>∑T≥≈£î  (10A + 2) − (10 + 5) = 50 + A

12 − 5 = 7, ø±e …̋qT                 10A − 13 = 50 + A

ø±e⁄q  A = 7    9A = 63

     A =   7

ñ<ëVü≤s¡D 8: 5A1 − 23A = 325  ̋ À 5A1 eT]j·TT 23A \T eT÷&É+¬ø\ dü+K´ …̋’q A $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq: 1 − A  =  5  n>∑T≥≈£î ( Ò̋<ë) (500 + 10A + 1) − (200 + 30 + A) = 325

 11 − A = 5, 501 − 230 + 10 A − A = 325

ø±e⁄q  A= 6 271 + 9A  = 325

271 + 9A  = 325

271 − 271 + 9A  = 325− 271

9A  = 54

A  =  6
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Example 10: In 1A ×  A = 9A, 1A and 9A are two digit numbers. Find A

Solution : For A ×  A = A or (10 + A) A =  (90 + A)

From square tables 1, 5, 6 10A + A2 =  90 + A

1× 1 = 1, A2 + 9A − 90 =  0
5×5 = 25,

6× 6 = 36,
if  A = 6,
16×6 = 96

Example 11 : In BA ×  B3 = 57A.  BA, B3 are two digit numbers and 57A is a 3 digit
number. Then find A and B.

Solution : In this example we estimate the value of digits from multiplication tables by
trial and error method.  In one’s place  A ×  3 = A.  For A = 0 or 5, the unit
digit of product becomes same digit.

Hence A is either 0 or 5. If we take 1 at tens place then, to the utmost value of
two  digit number is  19.  The product could be 19×19 = 361. Which is less
than 57A. Further if we take 3 at tens place then the atleast value of both two
digit number will be 30×30 = 900 which is greater than 57A. So, it will be 2
at tens place. Then 20×23 = 460 or 25×23 = 575.

Hence, the required answer is 25×23 = 575.

Do These

1. If  21358AB is divisible by 99, find the values of A and B

2. Find the value of  A and B of the number 4AB8 ( A , B are digits ) which is
divisible by 2,3,4,6,8 and 9.

Example 12: Find the value of the letters in the given multiplication

Solution : If we take  B = 0 or 1 or 5   then 0 × 5 = 0, 1 ×  5 =5, 5×  5 = 25
If  B = 0 , then  A 0 × 5 = CA0

A2 + 2.A
9
2

⎛ ⎞
⎜ ⎟⎝ ⎠ + 

2 29 9 90
2 2

⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠  =  0
29 81A 90

2 4
⎛ ⎞+ − −⎜ ⎟⎝ ⎠  =  0

29 441A
2 4

⎛ ⎞+ =⎜ ⎟⎝ ⎠
9 21A
2 2

+ =

12A 6
2

= =

A B
5

CAB
×
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ñ<ëVü≤s¡D 10: 1A ×  A = 9A  ˝À 1A  eT]j·TT 9A \T ¬s+&É+¬ø\ dü+K´ …̋’q A  $\TeqT ø£qT>=qTeTT.

kÕ<Ûäq:  A ×  A = A ( Ò̋<ë) (10 + A) A =  (90 + A)

1, 5, 6 es¡Z |ü{Ïºø£\ qT+&ç 10A + A2 =  90 + A

1× 1   = 1, A2 + 9A − 90 =  0
5×5   = 25,

6× 6   = 36,
      A = 6, nsTTq

16× 6 = 96

ñ<ëVü≤s¡D 11: BA ×  B3 = 57A ̋ À BA, B3 \T ¬s+&É+¬ø\ dü+K´\T eT]j·TT 57A ̌ ø£ eT÷&É+¬ø\ dü+K´

nsTTq A, B \ $\Te\qT ø£qT>=qTeTT.

kÕ<Ûäq: Ç≥Te+{Ï düeTdǘ \j·T+<äT >∑TDq |ü{Ïºø£\ qT+&ç, j·T‘·ï<√wü |ü<äΔ‹ <ë«sê kÕ~Û+#·e#·TÃ.

A ×  3 = A ø±yê\q+fÒ A = 0  Ò̋<ë 5  ø±e …̋qT. (0I3R0, 5I3R15)

ø±e⁄q A = 0  Ò̋<ë 5 ø±e …̋qT. Ç|ü⁄&ÉT |ü<äT\ kÕúq+˝À 1 rdüT≈£îqï, ¬s+&É+¬ø\ $TøÏÿ* ô|<ä›

$\Te 19. yê{Ï \ã›eTT 19×19 = 361, 57 A ø£Hêï ‘·≈£îÿe.

|ü<äT\ kÕúq+˝À 3 rdüT≈£îqï, ¬s+&É+¬ø\ $TøÏÿ* ∫qï $\Te 30.
yê{Ï \ã›eTT 30×30 = 900, 57A ø£Hêï m≈£îÿe. ø±e⁄q |ü<äT\ kÕúq+˝À 2 ñ+≥T+~.

20×23 = 460 eT]j·TT 25×23 = 575.
∴ ø±e\dæq düe÷<Ûëq+ 25×23 = 575.

Ç$ #̊j·T+&ç
1. 21358AB, 99 ‘√ uÛ≤–+#·ã&çq A, B $\Te\T ø£qTø√ÿ+&ç.

2. 4AB8, es¡Tdü>±  2,3,4,6,8, 9 \#˚ uÛ≤–+|üã&çq A , B $\Te\T ø£qT>=qTeTT.

ñ<ëVü≤s¡D 12: ÁøÏ+~ >∑TDø±s¡+˝Àì A, B, C $\Te\T ø£qTø√ÿ+&ç.

kÕ<Ûäq: B = 0 Ò̋<ë 1 Ò̋<ë 5 rdüT≈£îqï#√,  0 ×5 = 0, 1 ×  5 =5, 5×  5 = 25
B = 0, nsTTq A 0 ×5 = CA0

A2 + 2.A
9
2

⎛ ⎞
⎜ ⎟⎝ ⎠ + 

2 29 9 90
2 2

⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠  =  0

29 81A 90
2 4

⎛ ⎞+ − −⎜ ⎟⎝ ⎠  =  0

29 441A
2 4

⎛ ⎞+ =⎜ ⎟⎝ ⎠
9 21A
2 2

+ =

12A 6
2

= =

A B
5

CAB
×
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then  if we take A = 5 , then  50 ×  5 = 250
∴ CAB = 250.

Try These

1.  If  YE ×  ME   =  TTT  find the numerical value of   Y +E + M + T

[Hint : TTT = 100T + 10T + T = T(111) = T(37 ×  3)]

2. If  cost of  88 articles is   A733B .  find the  value of   A  and  B

Exercise  -15. 5

1. Find the missing digits  in the following additions.

(a) (b) (c) (d) (e)

2. Find the value of  A in the following

(a)  7A – 16 =  A9 (b) 107 – A9 =  1A (c)  A36 – 1A4 =  742

3. Find the numerical value of  the letters given below-

(a) (b)

4. Replace the letters with appropriate digits

(a)   73K  ÷  8  = 9L (b) 1MN ÷ 3 = MN

5. If ABB ×  999 = ABC123 (where A, B, C are digits) find the values of A, B, C.

15.6 Finding of divisibility by taking remainders of place values

In this method we take remainders by dividing the place values, with given number.

If we divide the place values of a number by 7, we get the remainders as

1000 ÷ 7 (Remainder 6.  This can be taken as 6 − 7 = −1)

  100 ÷ 7 (Remainder 2)

    10 ÷ 7 (Remainder 3)

     1 ÷ 7 (Remainder 1)

D E
3

F D E
×

G H
6

C G H
×

11 1
A

7 7
1 9 7

+
+

2 2 2
8

B B
2 8 5

+
+

A A A
7

A A
3 7 3

+
+

B B
6

A A A
4 6 1

+
2 2 2 2

9 9
9

A A A
2 9 9 A

+
+
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Ç|ü&ÉT A = 5,   50 ×  5 = 250
∴ CAB = 250 .

Á|üj·T‹ï+#·+&ç

1. YE ×  ME   =  TTT  nsTTq Y +E + M + T \ yÓTT‘·Ô+ ø£qT>=qTeTT.

[dü÷#·q: TTT = 100T + 10T + T = T(111) = T(37 ×  3)]

2. 88 edüTÔe⁄\ KØ<äT A733B nsTTq A, B $\Te\T ø£qTø√ÿ+&ç.

nuÛ≤´dü+  - 15. 5

1. ÁøÏ+~ dü+ø£\qeTT˝À >∑\ ˝À|æ+∫q n+¬ø\T nø£åsê\˝À Çe«ã&çq$. yê{Ïì ø£qTø√ÿ+&ç.

(a) (b) (c) (d) (e)

2. ÁøÏ+~ e´eø£\qeTT\˝À >∑\ 'A' $\Te ø£qTø√ÿ+&ç.

(a)  7A – 16 =  A9 (b) 107 – A9 =  1A (c)  A36 – 1A4 =  742

3. ÁøÏ+~ >∑TDø±s¡eTT\˝Àì nø£åsê\ $\Te\T ø£qTø√ÿ+&ç.

(a) (b)

4. ÁøÏ+~ uÛ≤>∑Vü‰s¡eTT\˝À ̋ À|æ+∫q $\Te\T ø£qTø√ÿ+&ç.

(a)   73K  ÷  8  = 9L (b) 1MN ÷ 3 = MN
5. ABB ×  999 = ABC123 (A, B, C \T n+¬ø\T) nsTTq A, B, C \ $\Te\T ø£qTø√ÿ+&ç.

15.6   kÕúq $\Te\ X‚wüeTT\ Ä<Ûës¡+>± uÛ≤»˙j·T‘ê ìj·Te÷\T
á |ü<äΔ‹˝À kÕúq $\Te\qT, Ç∫Ãq n+¬ø‘√ uÛ≤–+#·T≥ <ë«sê e#·TÃ X‚wüeTT\qT rdüTø=+{≤eTT.

ˇø£ dü+K´ jÓTTø£ÿ kÕúq $\Te\qT  7‘√ uÛ≤–+∫q e#·TÃ X‚wüeTT\T

ẙ\ kÕúqeTT 1000 ™ 7 (X‚wüeTT 6. <ëìì 6 − 7 = −1>± rdüTø=qe#·TÃ)

e+<ä\ kÕúqeTT 100 ™ 7  (X‚wüeTT 2)

|ü<äT\ kÕúqeTT 10 ™ 7    (X‚wüeTT 3)

ˇø£≥¢ kÕúqeTT 1 ™ 7  (X‚wüeTT 1)

D E
3

F D E
×

G H
6

C G H
×

11 1
A

7 7
1 9 7

+
+

2 2 2
8

B B
2 8 5

+
+

A A A
7

A A
3 7 3

+
+

B B
6

A A A
4 6 1

+
2 2 2 2

9 9
9

A A A
2 9 9 A

+
+
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Place value 108 107 106 105 104 103 102 101 100

Remainders 3 2 1 −2 −3 −1 2 3 1
divide by 7

Suppose to check whether 562499 is divisible by 7 or not.

Digits 5 6 2 4 9 9

Place values 5×105 6×104 2×103 4×102 9×101 9×100

Remainders
divided by 7 5× (−2) 6× (−3) 2× (−1) 4× 2 9× 3 9× 1

Sum of product of face values and remainders of place values is

  −10 − 18 − 2 + 8 + 27 + 9 = −30 + 44 = 14(divisible by 7)
14 is divisible by 7, hence 562499 is divisible by 7.

Do These

1. By using the above method check whether 7810364 is divisible by 4 or not.

2. By using the above method check whether 963451 is divisible by 6 or not.

15.7   Some more puzzles on divisibility rules

Example 13: Is every even number of palindrome is divisible by ’11’ ?

Solution: Let us take an even number of palindrome i.e. 12344321. The sum of  digits
in odd places is 1 + 3 + 4 + 2.  Sum of digits in even places 2 + 4 + 3 + 1.
Their difference is 0.  Hence, it is divisible by 11.

Example 14: Is 101000-1 divisible  by  both  9 and 11?

Solution: Let us write 101000-1 as 999 .... 999 (1000 times). The digits in all places
are 9. Hence, it is divisible by 9. And there are 1000 digits.  Sum of digits in
odd places and sum digits even places are same.  Their difference is 0.
Hence, it is divisible by 11.

Think, Discuss and Write

1.  Can we conclude 102n-1 is divisible by both 9 and 11? Explain.

2.  Is 102n+1-1 is divisible by 11 or not.  Explain.
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kÕúq $\Te 108 107 106 105 104 103 102 101 100

7 ‘√ uÛ≤–+∫q 3 2 1 -2 -3 -1 2 3 1
e#·TÃ X‚wüeTT

562499 nH̊ dü+K´ 7 ‘√ uÛ≤–+|üã&ÉTH√ Ò̋<√ ‘Ó\TdüT≈£î+<ë+.

n+¬ø\T 5 6 2 4 9 9

kÕúq$\Te⁄\ 5×105 6×104 2×103 4×102 9×101 9×100

7 ‘√ uÛ≤–+#·>±

e#·TÃ X‚wüeTT\T 5× (−2) 6× (−3) 2× (−1) 4× 2 9× 3 9× 1

kÕúq $\Te\ X‚wüeTT\qT, n dü+K´ n+¬ø\‘√ >∑TDÏ+#·>± e#·TÃ \ãΔeTT\ yÓTT‘·ÔeTT

  −10 − 18 − 2 + 8 + 27 + 9 = −30 + 44 = 14

14, 7 #̊ uÛ≤–+|üã&ÉTqT, ø±e⁄q  562499 nqT dü+K´ 7#̊ uÛ≤–+|üã&ÉTqT.

Ç$ #̊j·T+&ç

1. ô|’ |ü<äΔ‹ ñ|üjÓ÷–+∫, 7810364 dü+K´,  4 #̊ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ |ü]o*+#·+&ç.

2. ô|’ |ü<äΔ‹ ñ|üjÓ÷–+∫ 963451, 6 ‘√ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ |ü]o*+#·+&ç.

15.7   uÛ≤»˙j·T‘ê dü÷Á‘·+ô|’ eT]ø=ìï düeTdǘ \T
ñ<ëVü≤s¡D 13: dü] bÕ*+Á&√yéT dü+K´\T, 11 #̊ uÛ≤–+|üã&ÉTH√ Ò̋<√ dü]#·÷&É+&ç.

kÕ<Ûäq: 12344321 e+{Ï dü+K´\qT dü] bÕ*+Á&√yéT dü+K´\T n+{≤s¡T. á dü+K´˝À >∑\ uÒdæ

kÕúHê\˝Àì n+¬ø\ yÓTT‘·Ô+ R 1 + 3 + 4 + 2.  dü]kÕúHê\˝Àì n+¬ø\ yÓTT‘·Ô+ R 2+4+3+1.

M{Ï uÛÒ<ä+ 0 ø±e⁄q dü] bÕ*+Á&√yéT dü+K´\T 11#̊ uÛ≤–+|üã&ÉTqT..

ñ<ëVü≤s¡D 14: 101000-1 nqT dü+K´ 9 eT]j·TT 11#̊ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ |ü]o*+#·+&ç.

kÕ<Ûäq: 101000-1 qT 999...... 999 (1000 kÕs¡T¢) >± Áyêj·Te#·TÃ. Ç+<äT˝À n+¬ø\˙ï 9 ø±e⁄q á

dü+K´ ª9μ#̊ uÛ≤–+|üã&ÉTqT. eT]j·TT Ç+<äT 1000 n+¬ø\T ø£\e⁄. ø±e⁄q, Bì˝Àì dü] kÕúqeTT\˝Àì

n+¬ø\ yÓTT‘·Ô+, uÒdæ kÕúqeTT\˝Àì n+¬ø\ yÓTT‘·Ô+ düe÷q+. ø±e⁄q á dü+K´ 11 ‘√ ≈£L&Ü

uÛ≤–+|üã&ÉTqT.

Ä˝À∫+∫, #·]Ã+∫ Áyêj·T+&ç

1.  102n-1,  9 eT]j·TT 11 #̊ uÛ≤–+|üã&ÉTqì #Ó|üŒ>∑\e÷? $e]+#·+&ç.

2.  102n+1-1, 11 #̊ uÛ≤–+|üã&ÉTH√ Ò̋<√ |ü]o*+#·+&ç.
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Example 15: Take any two digit number three times  to  make a  6-digit number. Is  it
divisible by 3 ?

Solution: Let us take a 2-digit number  47.  Write three times to make 6-digit number
i.e. 474747.

474747 can be written as  47(10101). 10101 is divisible by 3.  Because sum
of its digit is 1 + 1 + 1 = 3.  Hence 474747 is divisible by 3.

Example 16: Take any three digit number and write it two times to make a 6-digit number.
Verify whether it is  divisible by both 7 and  11.

Solution: Let us take a 3-digit number 345.  Write it two times to get 6-digit number
i.e. 345345.

345345 can be written as 345345 = 345000 + 345 = 345 (1000 + 1)

        = 345 (1001)

        = 345 (7× 11× 13)

Hence 345345 is divisible by 7, 11 and 13 also.

Try This

1. Check whether 456456456456 is divisible by 7, 11 and 13?

Example 17: Take a three digit number in which all digits are same.  Divide the number
with reduced  number. What do you notice?

Solution: Consider 444 as a 3-digit number. Reduced number of 444 is 4 + 4 + 4 = 12

Now divide 444 by 12,  444 ÷12 = 37 . Do  the process with  333 , 666,etc.

You will be supposed the quotient is 37 for all  the  numbers .

Example 18: Is 23 + 33 is divisible by (2 + 3) or not?

Solution: We know that  a3 + b3 = (a + b) (a2 − ab + b2).

So 23 + 33 = (2 + 3) (22 − 2 ×  3 + 32).  It is multiple of (2 + 3).

Hence 23 + 33 is divisible by (2 + 3).

Think, Discuss and Write

   1.  Verify a5 + b5 is divisible by (a + b) by taking different natural numbers for ‘a’ and ‘b’?

   2.  Can we conclude (a2n+1 + b2n+1) is divisible by (a + b)?
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ñ<ëVü≤s¡D 15: @<Ó’Hê ̌ ø£ ¬s+&É+¬ø\ dü+K´qT 3 kÕs¡T¢ Áyêj·T>± e#·TÃ 6 n+¬ø\T Ä dü+K´ 3 ‘√ uÛ≤–+|üã&ÉTH√

Ò̋<√ #·÷&É+&ç.

kÕ<Ûäq: ˇø£ ¬s+&É+¬ø\ dü+K´ 47 nqTø=qTeTT.

<ëìì eT÷&ÉT kÕs¡T¢ Áyêj·T>± e#·TÃ dü+K´ 474747.
474747 qT 47(10101)>± Áyêj·Te#·TÃ. 10101, 3 #̊ uÛ≤–+|üã&ÉTqT. Ç+<äT >∑\ n+¬ø\

yÓTT‘·Ô+ 1 + 1 + 1 = 3.  ø±e⁄q  474747, 3 #̊ uÛ≤–+|üã&ÉTqT.
ñ<ëVü≤s¡D 16: ˇø£ eT÷&ÉT n+¬ø\ dü+K´qT 2 kÕs¡T¢ es¡Tdü>± Áyêdæ 6 n+¬ø\ dü+K´qT @s¡Œs¡#·+&ç. Ä dü+K´ 7

eT]j·TT 11‘√ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ dü]#·÷&É+&ç.

kÕ<Ûäq: @<Ó’Hê ˇø£ 3-n+¬ø\ dü+K´ 345 rdüTø=qTeTT. <ëìì ¬s+&ÉT kÕs¡T¢ Áyêj·T>± e#·TÃ dü+K´

345345.
345345 = 345000 + 345 = 345 (1000 + 1) >± çy•jáTe#áTÌ.

= 345 (1001)
= 345 (7×11×13)

ø±e⁄q 345345 nqT dü+K´ 7, 11 eT]j·TT 13 ‘√ uÛ≤–+|üã&ÉTqT.

Á|üj·T‹ï+#·+&ç

1. 456456456456 nH̊ dü+K´ 7, 11 eT]j·TT 13 ‘√ ≈£L&Ü uÛ≤–+|üã&ÉTH√ Ò̋<√

Á|üj·T‹ï+∫ #·÷&É+&ç.

ñ<ëVü≤s¡D 17: π̌ø n+¬ø >∑\ 3` n+¬ø\ dü+K´qT rdüTø=qTeTT. <ëìì <ëqì jÓTTø£ÿ dü+øÏå|üÔ dü+K´  (reduced
number) ‘√ uÛ≤–+#·+&ç. @$T >∑eTì+#ês¡T?

kÕ<Ûäq: π̌ø n+¬ø >∑\ 3-n+¬ø\ dü+K´ 444 rdüTø=qTeTT.

<ëì jÓTTø£ÿ dü+øÏå|üÔ dü+K´ 4 + 4 + 4 = 12

444 ™ 12 = 37. eT]ø=ìï dü+K´\T 333, 666 Á|üj·T‹ï+#·+&ç.

nìï dü+K´\ jÓTTø£ÿ uÛ≤>∑|òü\eTT 37 e#·TÃqT.

ñ<ëVü≤s¡D 18: 23 + 33 nH̊ dü+K´ (2 + 3) #̊ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ |ü]o*+#·+&ç.

kÕ<Ûäq: a3 + b3 = (a + b) (a2 − ab + b2) nì eTq≈£î ‘Ó*j·TTqT.

ø±e⁄q 23 + 33 = (2 + 3) (22 − 2 ×  3 + 32) >± Áyêj·Te#·TÃ

Ç~ (2 + 3) jÓTTø£ÿ >∑TDÏ»eTT.

23 + 33
,  (2 + 3) #̊ uÛ≤–+|üã&ÉTqT.

Ä˝À∫+∫, #·]Ã+∫, Áyêj·T+&ç

1. a5 + b5 ,  (a + b) ‘√ uÛ≤–+|üã&ÉT‘·T+<√ Ò̋<√ a, b $\Te\T @yÓ’Hê düVü≤» dü+K´\T>± rdüT≈£îì

Á|üj·T‹ï+#·+&ç.

2. (a2n+1 + b2n+1), (a + b)  ‘√ uÛ≤–+|üã&ÉTqì #Ó|üŒ>∑\e÷?
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15.8   Finding Sum of Consecutive numbers

We can find the sum of consecutive numbers from 1 to 100 without adding.

1 + 2 + 3 +…+ 50 + 51 +…..+ 98 + 99 + 100

= (1 + 100) + (2 + 99) + (3 + 98) ……..(50 + 51)

= 101 + 101+ 101 + ……………. 50 pairs are there. = 50 �  101 = 5050

Sum of the first 100 natural numbers = 
2

101100 �
 = 5050.

The sum of the first ‘n’ natural numbers  =

Example 19: Find the sum of integers which are divisible by 5 from 50 to 85.

Solution: Sum of integers which are divisible by 5 from 50 to 85  = (Sum of integers

which are divisble by 5 from 1 to 85) � (Sum of integers which are divisble

by 5 from 1 to 49)
=  (5 + 10 + .... + 85) ��(5 + 10 + .... + 45)
=  5(1 + 2 + .... + 17) � 5(1 + 2 + .... + 9)

=  
17 18

5
�

�
9

2

9 10
5

� � �� � � �
� �
� �

5

2

� �
� �
� �
� �

=  5�9�17 � 5�9�5

=  5�9� (17 � 5)

= 5�9�12 = 540

Example 20: Find the sum of integers from 1 to 100 which are divisible by 2 or 3.

Solution: The numbers which are divisible by 2  from 1 to 100 are 2, 4, ... 98, 100.

The numbers which are divisible by 3  from 1 to 100 are 3, 6, ... 96, 99.

In the above series some numbers are repeated twice.  Those are multiple of

6 i.e. LCM of 2 and 3.

Sum of integers which are divisible by 2 or 3 from 1 to 100  = (Sum of

integers which are divisble by 2 from 1 to 100) + (Sum of integers which

are divisble by 3 from 1 to 100) ��(Sum of integers which are divisble by 6

from 1 to 100)

=  (2 + 4 + .... + 100) + (3 + 6 + .... + 99) ��(6 + 12 + ... 96)

=  2(1 + 2 + .... + 50) + 3(1 + 2 + ... +33) � 6(1 + 2 + .... + 16)

=  
50 (50 1) 33 (33 1) 16 (16 1)

2 3 6
2 2 2

� � � � � �� � � � � �� � � � �� � � � � �� � � � � �

n(n+1)
2
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�����
 1  100 �������

1 + 2 + 3 +…+ 50 + 51 +…..+ 98 + 99 + 100

= (1 + 100) + (2 + 99) + (3 + 98) ……..(50 + 51)

= 101 + 101+ 101 + ……………. 50 � = 50 �  101 = 5050

����= 
2

101100 �
 = 5050.

�‘n’ ���

  �  50 �85 ��5�����
 50   85 ��5 ����= (1  85���5

��) �(1��49���5 ���
=  (5 + 10 + .... + 85) ��(5 + 10 + .... + 45)

=  5(1 + 2 + .... + 17) � 5(1 + 2 + .... + 9)

=  
17 18

5
�

�
9

2

9 10
5

� � �� � � �
� �
� �

5

2

� �
� �
� �
� �

=  5�9�17 � 5�9�5

=  5�9� (17 � 5)

= 5�9�12 = 540

  �  1  100 � 2  3 ����

 1  100 ���2 ���2, 4, .... 98, 100.

1  100 ���3 ���3, 6, .... 96, 99.

��������2 �3 �
�6 �

1 �100 ��� 2 �3 ����(1  100�
�2���� (1  100���3�� 
(1  100���6 ��).

=  (2 + 4 + .... + 100) + (3 + 6 + .... + 99) ��(6 + 12 + ... 96)

=  2(1 + 2 + .... + 50) + 3(1 + 2 + ... +33) � 6(1 + 2 + .... + 16)

=  
50 (50 1) 33 (33 1) 16 (16 1)

2 3 6
2 2 2

� � � � � �� � � � � �� � � � �� � � � � �� � � � � �

n(n+2)
2
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=  2
50 51

2

�
�

33 34
3

� � �
� �� �� �

17

2

8 16
6

� �
� � � �
� �� �

17

2

�� �
� �� �� �

=  2550 + 1683 � 816

=  4233 � 816  =  3417

Exercise – 15.6

1. Find the sum of  integers which are divisible by 5 from 1 to 100.

2. Find the sum of integers which are divisible by 2 from 11 to 50.

3. Find the sum of integers  which are divisible by 2 and 3 from 1 to 50.

4. (n3 � n) is divisible by 3.  Explain the reason.

5. Sum of  ‘n’ odd number of consecutive numbers is divisible by ‘n’. Explain the

reason.

6. Is 111 + 211 + 311 + 411 divisible by 5? Explain.

7.

Find the number of rectangles of the given figure ?

8. Rahul’s father wants to deposit some amount of money every year on the day of

Rahul’s birthday.  On his 1st birth day ̀  100, on his 2nd birth day ̀  300, on his 3rd birth

day ` 600, on his 4th birthday ` 1000 and so on. What is the amount deposited by his

father on Rahul’s 15th birthday.

9. Find the sum of integers from 1 to 100 which are divisible by 2 or 5.

10. Find the sum of integers from 11 to 1000 which are divisible by 3.

What we have discussed

1. Writing and understanding a 3-digit  number in expanded form

100a + 10b + c. Where  a, b, c digits a �  0, b, c is from 0 to 9

2. Deducing the divisibility test rules of 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 for  two or

three digit number expressed in the general form.

3. Logic behind the divisibility laws of  2, 3, 4, 5, 6, 7,8, 9, 10, 11.

4. Number puzzles and games.
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=  2 50 51
2
×

×
33 343⎛ ⎞ ×

+ ×⎜ ⎟⎝ ⎠

17

2

8 166
⎛ ⎞
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

17
2
×⎛ ⎞

⎜ ⎟⎜ ⎟⎝ ⎠

=  2550 + 1683 − 816
=  4233 − 816  =  3417

nuÛ≤´dü+ - 15.6

1. 1 qT+&ç 100 es¡≈£î >∑\ dü+K´\˝À 5#̊ uÛ≤–+|üã&ÉT dü+K´\ yÓTT‘·Ô+ ø£qTø√ÿ+&ç.

2. 11 qT+&ç 50 es¡≈£î >∑\ dü+K´\˝À 2 #̊ uÛ≤–+|üã&ÉT dü+K´\ yÓTT‘·Ô+ ø£qTø√ÿ+&ç.

3. 1 qT+&ç 50 es¡≈£î >∑\ dü+K´\˝À 2 eT]j·TT 3 #̊ uÛ≤–+|üã&ÉT dü+K´\ yÓTT‘·Ô+ ø£qTø√ÿ+&ç.

4. (n3 − n), 3 #̊ uÛ≤–+|üã&ÉTqT.  $e]+#·+&ç.

5. ‘n’ es¡Tdü dü+K´\ yÓTT‘·Ô+ (n uÒdæ dü+K´), n #̊ uÛ≤–+|üã&ÉTqT. ø±s¡D+ $e]+#·+&ç.

6. 111 + 211 + 311 + 411, 5 #̊ uÛ≤–+|üã&ÉT‘·T+<ë? $e]+#·+&ç.

7.

ô|’ u§eTà˝À mìï  Bs¡È#·‘·Ts¡ÁkÕ\THêïsTT?

8. sêVüQ Ÿ̋ ‘·+Á&ç, sêVüQ Ÿ̋ |ü⁄{Ïºqs√E Hê&ÉT Á|ü‹ dü+e‘·‡s¡+ ø=+‘· kıeTTà u≤´+≈£î˝À »eT #̊j·TT#·THêï&ÉT.

n‘·ì yÓTT<ä{Ï |ü⁄{Ïºq s√Eq s¡÷.100, ¬s+&Ée |ü⁄{Ïºq s√Eq s¡÷.300, eT÷&Ée |ü⁄{Ïºq s√Eq s¡÷.600,

Hê\Ze |ü⁄{Ïºq s√Eq s¡÷.1000. nsTT‘̊ n‘·&ç 15e |ü⁄{Ïºq s√Eq m+‘· »eT #̊dæ ñ+{≤&ÉT?

9. 1 qT+&ç 100 es¡≈£î >∑\ dü+K´\˝À 2 Ò̋ø£ 5 #̊ uÛ≤–+|üã&ÉT dü+K´\ yÓTT‘·Ô+ ø£qT>=qTeTT.

10. 11 qT+&ç 1000 es¡≈£î >∑\ dü+K´\˝À 3 #̊ uÛ≤–+|üã&ÉT dü+K´\ yÓTT‘·Ô+ ø£qTø√ÿ+&ç.

eTq+ @$T #·]Ã+#ê+

1. n+¬ø\qT $düÔs¡D s¡÷|ü+˝À Áyêj·TT≥.  ˇø£  3- n+¬ø\ dü+K´

100a + 10b + c \T n+¬ø\T a ≠  0  b, c \T 0 qT+&ç 9 es¡≈£î >∑\ n+¬ø\T.

2. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeTeTT\T.

3. 2, 3, 4, 5, 6, 7,8, 9, 10, 11 uÛ≤»˙j·T‘ê ìj·TeTeTT\≈£î ø±s¡DeTT\T.

4. n+¬ø\ Á|üùV≤[ø£\T eT]j·TT Ä≥\T.
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8. Exploring Geometrical Figures

Excercise - 8.1

2. (a) Yes; any two congruent figures are always similar.

(b) Yes; the similarity remains.

3. AB = NM;     ∠ A = ∠ N

BC = MO;       ∠ B =  ∠ M

CA = ON;     ∠ C = ∠ O

4. (i) True (ii) False (iii) True (iv) False

(v) True

7. 1.5 m, 3m, 4.5m, 6m, 7.5m, 9m

8. 9m

9.  Area  of  Plane Figures

Exercise 9.1

2. (i)  20 sqcm (ii) 424 sqcm (iii) 384 sqcm

3. 55 sqcm. 4. 96 sqcm 5. (i) 10700 sqm (ii) 10650 sqm

6. (ii)x = 75 cm, 45 cm

7. ` 4050

8. 337.5 sqcm.

Exercise - 9.2

1. 361 sq cm 2. 616 sqcm.

3. (i) 693 sqcm. (ii) 259.87 cm2

4. 1386 cm2 5. 308 cm2 6. 10.5 cm2 7. 7.8729 cm2

8. (i)  26
7

a (ii) 123.42 cm2 9. 6.125 cm2 10. 346.5 m2

Answers
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8. C≤´$Trj·T |ü{≤\ nH̊«wüD

nuÛ≤´dü+ - 8.1

2. (a) ne⁄qT— ¬s+&ÉT düs¡«düe÷q |ü≥eTT\T m\¢|ü&É÷ düs¡÷|üeTT\T.

(b) ne⁄qT— düs¡÷|üø£‘· dæús¡eTT

3. AB = NM;     ∠ A = ∠ N

BC = MO;       ∠ B =  ∠ M

CA = ON;     ∠ C = ∠ O

4. (i) dü‘·́ + (ii) ndü‘·́ + (iii) dü‘·́ + (iv) ndü‘·́ +

(v) ndü‘·́ +

7. 1.5 MT., 3 MT., 4.5 MT., 6 MT., 7.5 MT., 9 MT.

8. 9 MT.

9.  düeT‘·\ |ü≥eTT\ yÓ’XÊ\´eTT\T

nuÛ≤´dü+ ` 9.1

2. (i)  20 #·.ôd+.MT. (ii) 424 #·.ôd+.MT. (iii)  384 #·.ôd+.MT.

3. 55 #·.ôd+.MT. 4. 96 #·.ôd+.MT. 5. (i) 10700 #·.MT. (ii) 10650 #·.MT.

6. (ii)x = 75 ôd+.MT., 45 ôd+.MT.

7. ` 4050

8. 337.5 #·.ôd+.MT.

nuÛ≤´dü+ - 9.2
1. 361 #·.ôd+.MT. 2. 616 #·.ôd+.MT.

3. (i) 693 #·.ôd+.MT. (ii) 259.87 ôd+.MT
2

4. 1386 ôd+.MT
2 5. 308 ôd+.MT

2 6.  10.5 ôd+.MT
2 7. 7.8729 ôd+.MT

2

8. (i)  26
7

a (ii) 123.42 ôd+.MT
2 9.  6.125 ôd+.MT

2  10. 346.5 MT
2

»yêãT\T
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10.  Direct and Inverse Proportion

Exercise 10.1

1. ` 84,   ` 168,  ` 420,  ` 546 2. 32, 56, 96, 160
3. ` 12,600/- 4. ` 2,100/- 5. 21 cm 6. 6m, 8.75 m

7. 168 km 8. 5000 9. 25 km, 
10
3 hr. 10.

9
20 cm.       11.  2 : 1

Exercise - 10.2

1. (ii) 2. 120, 60, 80, 80

Exercise - 10. 3

1. 4 kg                   2.50 days 3. 48 4. 50 minutes

5. 4 6. 15 7. 24        8. 60 min          9. 40%   10.  
2( 1)

( 2)
x
x
+
+

Exercise - 10. 4

1. `540 2. 2 days 3. 16 days                 4.325 men         5. 36 days

11.  Algebraic Expressions

Excercise - 11.1

1. (i) 42K (ii) 6lm (iii) 15t4 (iv) 18mn

(v) 10p3

3. (ii) 60a2c                    (iii) 24m3n              (iv) 36 k3l3                 (v) 24p2q2r2

4. i) x5 y3 ii) a6b6 iii) k3l3m3 iv) p2q2r2

v) 72a2bcd

    5. x2y2z2

    6. x3y

Exercise - 11.2

1. (ii) 3k2l + 3klm + 3kmn (iii)  a2b2 + ab4 + ab2c3

(iv)  x2yz − 2xy2z + 3xyz2 (v) a4b3c3 + a2b4c3d − a3b3c2d2

2. 12y2 + 16y

3. i) − 2 ii) 0

4. a2 + b2 + c2 − ab − bc − ca 5. x2 − y2 − z2 + 2xy − yz + zx − xr + yr
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10.  nqT˝ÀeT eT]j·TT $˝ÀeT nqTbÕ‘·eTT\T

nuÛ≤´dü+ - 10.1

1. ` 84,   ` 168,  ` 420,  ` 546 2. 32, 56, 96, 160
3. ` 12,600/- 4. ` 2,100/- 5. 21 ôd+.MT. 6. 6MT, 8.75 MT

7. 168 øÏ.MT. 8. 5000 9. 25 øÏ.MT., 
10
3 >∑+.  10.

9
20 ôd+.MT.    11.  2 : 1

nuÛ≤´dü+ - 10.2

1. (ii) 2. 120, 60, 80, 80

nuÛ≤´dü+ - 10. 3

1. 4 øÏ̋ À\T 2. 50 s√E\T 3. 48 4. 50  ì$TcÕ\T    5. 4
6. 15 7. 24 8. 60 ì.  9. 40% 10.

2( 1)
2

x
x

+
+

s√E\˝À

nuÛ≤´dü+ - 10. 4

1. ` 540 2. 2 s√E\T 3. 16 s√E\T 4. 325 eT+~     5. 36 s√E\T

11.  ;Jj·T düe÷kÕ\T

nuÛ≤´dü+ - 11.1

1. (i) 42K            (ii)6lm              (iii)  15t4      (iv)   18mn (v) 10p3

3. ii) 60a2c

iii) 24m3n

iv)36 k3l3

v)24p2q2r2

4. i) x5 y3 ii) a6b6 iii) k3l3m3 iv) p2q2r2

v) 72a2bcd 5. x2 y2 z2 6. x3 y

nuÛ≤´dü+ - 11.2

1. (ii) 3k2l + 3klm + 3kmn (iii)  a2b2 + ab4 + ab2c3

(iv)  x2yz − 2xy2z + 3xyz2 (v) a4b3c3 + a2b4c3d − a3b3c2d2

2. 12y2 + 16y

3. i) − 2 ii) 0

4. a2 + b2 + c2 − ab − bc − ca 5. x2 − y2 − z2 + 2xy − yz + zx − xr + yr
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6. −7x2 + 8xy 7. −3k2 + 21kl − 21km

8. a3 + b3 + c3 − a2b + b2a − b2c + c2b + a2c − c2a

Excercise - 11.3

1. (i) 6a2 − 19a − 36 (ii) 2x2−5xy+2y2 (iii) k2l − kl2 − l2m + klm

(iv) m3 + m2n − mn2 − n3

2. (i) 2x2 − 3xy + 3x2y + 3xy2 − 5y2

(ii) 3a2b2 − a3b − 2ab3 − 3a2bc + 3ab2c

(iii) klmn − lm2n − k2l2 + kl2m + k2lm − klm2

(iv) p4 − 5p3q + 6p3r + pq3 + 6q3r − 5q4

3. i) 10x2 − 14xy ii) m3 + n3 iii) -19a2 - 3b2 + 3c2-34ab+16ac

iv) p2q2 − q2r2 +  p2qr + pqr2 − p2q − pq2 − p2r + pr2 4.  8

Exercise - 11.4

1. i) 9k2 + 24kl + 16l2 ii) a2x4 + 2abx2y2 + b2y4

iii) 49d2 − 126de + 81e2 iv) m4 −  n4

v) 9t2 − 81s2 vi) k2l2 − m2n2

vii) 36x2 + 66x + 30 viii) 4b2 − 2ab + 2bc − ca

2. i) 92416 ii) 259081 iii) 9,84,064 iv) 6,38,401

v) 89,984 vi) 6391 vii) 11,772 viii) 42,024

12. Factorisation

Excercise - 12.1

1. (i) 1, 2, 4, 8      (ii) 1, 3, a, 3a   (iii)  1, 7, x, y, 7x, 7y, xy, 7xy   (iv) 1, 2, m, m2, 2m, 2m2

(v) 1, 5     (vi)1, 2, x, 2x   (vii)  1, 2, 3, 6, x, y, 2x, 3x, 2y, 3y, 6x, 6y, xy, 2xy, 3xy, 6xy

2. i) 5x (x − 5y) (ii) 3a(3a − 2x) (iii) 7p(p + 7q)

iv) 12a2b(3 − 5c) (v) 3abc(a + 2b + 3c)

vi) p(4p + 5q − 6q2) (vii) t(u + at)

3. (i) (3x − 4b) (a − 2y)

(ii) (x2 + 5) (x + 2) (iii) (m + 4) (m − n)

(iv) (a2 − b) (a − b2) (v) (p − 1) (pq − r2)
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6. −7x2 + 8xy 7. −3k2 + 21kl − 21km

8. a3 + b3 + c3 − a2b + b2a − b2c + c2b + a2c − c2a

nuÛ≤´dü+ - 11.3

1. (i) 6a2 − 19a − 36 (ii) 2x2−5xy+2y2 (iii) k2l − kl2 − l2m + klm

(iv) m3 + m2n − mn2 − n3

2. (i) 2x2 − 3xy + 3x2y + 3xy2 − 5y2

(ii) 3a2b2 − a3b − 2ab3 − 3a2bc + 3ab2c

(iii) klmn − lm2n − k2l2 + kl2m + k2lm − klm2

(iv) p4 − 5p3q + 6p3r + pq3 + 6q3r − 5q4

3. i) 10x2 − 14xy ii) m3 + n3      iii) 19a2 − 34ab + 16ac − 3b2 + 3c2

iv) p2q2 − q2r2 + p2qr + pqr2 − p2q − pq2 − p2r + pr24.  (k+1)3, k∈N

nuÛ≤´dü+ - 11.4

1. i) 9k2 + 24kl + 16l2 ii) a2x4 + 2abx2y2 + b2y4

iii) 49d2 − 126de + 81e2 iv) m4 −  n4

v) 9t2 − 81s2 vi) k2l2 − m2n2

vii) 36x2 + 66x + 30 viii) 4b2 − 2ab + 2bc − ca

2. i) 92416 ii) 259081 iii) 9,84,064 iv) 6,38,401

v) 89,984 vi) 6391 vii) 11,772 viii) 42,024

12. ø±s¡D≤+ø£ $uÛÑ»q

nuÛ≤´dü+ - 12.1

1. (i) 1, 2, 4, 8 (ii) 1, 3, a, 3a (iii) 1, 7, x, y, 7x, 7y, xy, 7xy
(iv) 1, 2, m, m2, 2m, 2m2 (v) 1, 5 (vi) 1, 2, x, 2x
(vii)  1, 2, 3, 6, x, y, 2x, 3x, 2y, 3y, 6x, 6y, xy, 2xy, 3xy, 6xy

2. i) 5x (x − 5y) (ii) 3a(3a − 2x) (iii) 7p(p + 7q)

iv) 12a2b(3 − 5c) (v) 3abc(a + 2b + 3c)

vi) p(4p + 5q − 6q2) (vii) t(u + at)

3. (i) (3x − 4b) (a − 2y)

(ii) (x2 + 5) (x + 2) (iii) (m + 4) (m − n)

(iv) (a2 − b) (a − b2) (v) (p − 1) (pq − r2)
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Excercise - 12.2

1. (i) (a + 5)2 (ii) (l − 8)2 (iii) (6x + 8y)2 (iv) (5x − 3y)2

(v) (5m - 4n)2 (vi) (9x − 11y)2 (vii) (x − y)2 (viii) (l2 + 2m2)2

2. (i) (x + 6) (x − 6) (ii) (7x + 5y) (7x − 5y) (iii) (m + 11) (m − 11)

(iv) (9 + 8x) (9 − 8x)(v) (xy + 8) (xy − 8) (vi) 6(x + 3) (x − 3)

(vii)  (x + 9) (x  − 9) (viii)2x(1 + 4x2) (1 + 2x) (1 − 2x)

(ix) x2(9x + 11) (9x − 11) (x) (p − q + r) (p − q − r)

(xi)  4xy

3. (i) x(lx + m) (ii) 7(y2 + 5z2) (iii) 3x2(x2 + 2xy + 3z)

(vi) (x − a) (x − b) (v) (3a + 4b) (x − 2y)(vi) (m + 1) (n + 1)

(vii) (b + 2c) (6a − b) (viii) (pq − r2)(p − 1) (ix) (y + z) (x - 5)

4. (i) (x2 + y2) (x + y) (x − y)        (ii)(a2 + b2 + c2 + 2bc) (a + b + c) (a − b − c)

(iii) (l + m − n)(l − m + n) (iv)
4 47 7
5 5

x x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(v) (x2 − y2)2 (vi) (5a − b)(5b − a)

5. (i) (a + 6) (a + 4) (ii) (x + 6) (x + 3) (iii) (p − 7) (p − 3)

(iv) (x − 8) (x + 4)

Exercise - 12.3

1. (i) 8a2 (ii)
1
3

x (iii) 9a2b2c2 (iv) 21
5

yz

(v) −6l2m

2. (i) 3x − 2 (ii) 5a2 − 7b2 (iii) x(5x − 3) (iv) l(2l2 − 3l + 4)

(v) 5abc(a − b + c) (vi) (2q2 + 3pq − p2) (vii)
4
3  (abc + 2bc)

3. (i) 7x − 9 (ii) 12x (iii)
77
3 ab (iv)

27 ( )
4

m n+

(v) 4(x2 + 7x + 10) (vi) (a + 1) (a + 2)

4. (i) x + 4 (ii) x − 2 (iii) p + 4 (iv)  5a(a − 5)
(v) 10m (p − q) (vi) 4z(4z + 3)
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nuÛ≤´dü+ - 12.2

1. (i) (a + 5)2 (ii) (l − 8)2 (iii) (6x + 8y)2 (iv) (5x − 3y)2

(v) (5m - 4n)2 (vi) (9x − 11y)2 (vii) (x − y)2 (viii) (l2 + 2m2)2

2. (i) (x + 6) (x − 6) (ii) (7x + 5y) (7x − 5y) (iii) (m + 11) (m − 11)

(iv) (9 + 8x) (9 − 8x) (v)(xy + 8) (xy − 8) (vi) 6(x + 3) (x −
3)

(vii)   (x + 9) (x − 9) (viii)   2x(1 + 4x2) (1 + 2x) (1 − 2x)

(ix)x2(9x + 11) (9x − 11) (x) (p − q + r) (p − q − r)

(xi) 4xy

3. (i) x(lx + m) (ii) 7(y2 + 5z2) (iii) 3x2(x2 + 2xy + 3z)

(vi) (x − a) (x − b) (v)(3a + 4b) (x − 2y) (vi) (m +
1) (n + 1)

(vii)  (b + 2c) (6a − b) (viii)(pq − r2)(p − 1) (ix) (y + z) (x - 5)

4. (i) (x2 + y2) (x + y) (x − y) (ii) (a2 + b2 + c2 + 2bc) (a + b + c) (a − b −
c)

(iii) (l + m − n) (l − m + n) (iv)
4 47 7
5 5

x x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(v) (x2 − y2)2 (vi) (5a − b)(5b − a)

5. (i) (a + 6) (a + 4) (ii) (x + 6) (x + 3)(iii) (p − 7) (p − 3)

(iv) (x − 8) (x + 4) 6. 0, 12

nuÛ≤´dü+ - 12.3

1. (i) 8a2 (ii)
1
3

x (iii) 9a2b2c2 (iv) 21
5

yz

(v) −6l2m
2. (i) 3x − 2 (ii) 5a2 − 7b2 (iii) x(5x − 3) (iv) l(2l2 − 3l + 4)

(v) 5abc(a − b + c)(vi) (2q2 + 3pq − p2) (vii)
4
3  (abc + 2bc)

3. (i) 7x − 9 (ii) 12x (iii)
77
3 ab (iv)

27 ( )
4

m n+

(v) 4(x2 + 7x + 10)(vi) (a + 1) (a + 2)
4. (i) x + 4 (ii) x − 2 (iii) p + 4 (iv)  5a(a − 5)

(v) 10m (p − q) (vi) 4z(4z + 3)
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Exercise - 12.4

(i) 3(x � 9) = 3x � 27 (ii) x(3x + 2) = 3x2 + 2x

(iii) 2x + 3x = 5x (iv) 2x + x + 3x = 6x

(v) 4p + 3p + 2p + p � 9p = p (vi) 3x �  2y = 6xy

(vii) (3x)2 + 4x + 7 = 9x2 + 4x + 7 (viii) (2x)2 + 5x = 4x2 + 5x

(ix) (2a + 3)2 = 4a2 + 12a + 9

(x) (a) 9 - 21 + 12 =0 (b) 9 + 15 + 6 = 30  (c)  9 - 15 = - 6

(xi) (x � 4)2 = x2 � 8x + 16 (xii) (x + 7)2 = x2 + 14x + 49

(xiii) (3a + 4b) (a � b) = 3a2 + ab � 4b2 (xiv) (x + 4) (x + 2) = x2 + 6x + 8

(xv) (x � 4) (x � 2) = x2  � 6x + 8 (xvi) 5x3 �  5x3 = 1

(xvii) (2x3 + 1) �  2x3 = 3

1
1

2x
� (xviii) (3x + 2) �3x = 

2
1

3x
�

(xix) (3x + 5) �  3 = 
5

3
x �

(xx)
4 3 4

1
3 3

x
x

�
� �

13. Visualising 3 - D in 2 - D

Exercise - 13.1

3. (i) 5 (ii) 9 (iii) 20 (iv) 14

4. (i) 3 sq.units (ii) 9 sq.units (iii) 16 sq.units (iv) 14 sq.units

Exercise -13.2

1. F V E V + F = E + 2

5 6 9 Satisfied

7 10 15 Satisfied
8 12 18     ,,
6 6 10      ,,
5 5 8      ,,
8 12 18      ,,
8 6 12       ,,
6 8 12       ,,
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nuÛ≤´dü+ - 12.4

(i) 3(x − 9) = 3x − 27 (ii) x(3x + 2) = 3x2 + 2x

(iii) 2x + 3x = 5x (iv) 2x + x + 3x = 6x

(v) 4p + 3p + 2p + p − 9p = p (vi) 3x ×  2y = 6xy

(vii) (3x)2 + 4x + 7 = 9x2 + 4x + 7 (viii) (2x)2 + 5x = 4x2 + 5x

(ix) (2a + 3)2 = 4a2 + 12a + 9

(x) (a) 9-21+12=0 (b) 9+15+6=30 (c) 9−15 = −6

(xi) (x − 4)2 = x2 − 8x + 16 (xii) (x + 7)2 = x2 + 14x + 49

(xiii) (3a + 4b) (a − b) = 3a2 + ab − 4b2 (xiv) (x + 4) (x + 2) = x2 + 6x + 8

(xv) (x − 4) (x − 2) = x2 − 6x + 8 (xvi) 5x3 ÷  5x3 = 1

(xvii) (2x3 + 1) ÷  2x3 = 3
11

2x
+ (xviii) (3x + 2) ÷ 3x = 

21
3x

+

(xix) (3x + 5) ÷  3 = x +
5
3

(xx)
4 3 4 1

3 3
x x+

= +

13.  Á‹$Trj·T edüTÔe⁄\qT ~«$Trj·T+>± #·÷|ü⁄≥

nuÛ≤´dü+ - 13.1

3. (i) 5 (ii) 9 (iii) 20 (iv) 14

4. (i) 3 #·.j·T÷ì≥T¢ (ii) 9 #·.j·T÷ì≥T¢ (iii) 16 #·.j·T÷ì≥T¢ (iv) 14  #·.j·T÷ì≥T¢

nuÛ≤´dü+ - 13.2

1. F V E V + F = E + 2
5 6 9 dü]jÓÆTq~

7 10 15 dü]jÓÆTq~

8 12 18     ,,
6 6 10      ,,
5 5 8      ,,
8 12 18      ,,
8 6 12       ,,
6 8 12       ,,
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2. All cubes are square prisms, but converse is not true  3. Does not exist 4. Yes

5. F = 20,  V = 6,  E = 12,  V + F − E = 2 6. No

7. V E

8 12

5 8

6 9

8. (i)Hexagonal pyramid (ii) Cuboid (iii)Pentagonal pyramid

(iv) Cylinder (v) Cube (vi)Hexagonal pyramid

(vii)  Trapezoid

9. (i) a, b, c, d, e (ii) (a) Tetrahedran (b) sphere

(c) Cube/cuboid (d) sphere

(e) Cube is a regular polyhedron where cuboid is not.

(f) Cube, Cuboid (g)  Square Pyramid

(iii)     (a) Octogonal Prism (b) hexagonal prism

           (c) triangular prism (d)Pentagonal pyramid

14.  Surface Areas and Volumes

Exercise - 14.1

1. A 2. 10 cm 3. 9m2

4. `.72

Exercise - 14.2

1. (i) 112.996 m3 (ii) 70m3 (iii) 22.5m3

2. (i) 13.92m3, 13920 liters. (ii) 5.2 m3, 5200 liters

(iii) 36.792 m3, 36792 liters.

3. Volume decreases by 
7
8  times.

4. (i) 262.144 cm3 (ii) 2.197m3 (iii) 4.096m3

5. 6400 6. 1096 cm3 7. 110cm3

8. 90 9. 27 10. 6 cm.
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2. nìï düeT|òüTHê\T #·‘·Ts¡ÁkÕø±s¡ |ü≥ºø± Ò̋, ø±˙ $|üs¡́ j·T+ dü‘·́ + ø±<äT. 3.  ñ+&É<äT       4. ne⁄qT

5. F = 20,  V = 6,  E = 12,  V + F − E = 2 6. ø±<äT

7. V E

8 12

5 8

6 9

8. (i)  wü&ÉT“¤õ (ii)  Bs¡È|òüTq+ (iii) |ü+#·uÛÑTõ |æs¡$T&é

(iv)   dü÷ú|ü+ (v)  düeT|òüTq+ (vi)   wü&ÉT“¤õ |æs¡$T&é

(vii)  Áf…|”C≤sTT&é

9. (i) a, b, c, d, e (ii) (a) #·‘·Ts¡Tàœ (b) >√fīeTT

(c) |òüTq+/ Bs¡È|òüTq+ (d) >√fīeTT

(e) |òüTqeTT ˇø£ Áø£eT‘·\ |òü\ø£eTT, ø±ì Bs¡È|òüTqeTT Áø£eT düeT‘·\ |òü\ø£eTT ø±<äT.

(f) |òüTqeTT, Bs¡È|òüTqeTT (g) #·‘·Ts¡T“¤õ |ü≥ºø£eTT

(iii)    (a)  nwüºuÛÑTõ |ü≥ºø£eTT (b) wü&ÉT“¤C≤ø±s¡ |ü≥ºø£eTT

         (c) Á‹uÛÑTC≤ø±s¡ |ü≥ºø£eTT (d) |ü+#· uÛÑTC≤ø±s¡ |ü≥ºø£eTT

14.  ñ|ü]‘·\ yÓ’XÊ\´eTT\T eT]j·TT |òüTq|ü]e÷DeTT

nuÛ≤´dü+ - 14.1

1. A 2. 10  ôd+.MT. 3. 9 #·.MT.

4. `.72

nuÛ≤´dü+ - 14.2

1. (i) 112.996  |òüT.MT. (ii) 70 |òüT.MT. (iii) 22.5 |òüT.MT.

2. (i) 13.92 |òüT.MT, 13920 ©≥s¡T¢ (ii) 5.2 |òüT.MT., 5200 ©≥s¡T¢

(iii) 36.792 |òüT.MT., 36792 ©≥s¡T¢

3. <ëì |òüTq|ü]e÷D+
7
8

e e+‘·T ‘·>∑TZqT

4. (i) 262.144  |òüT.ôd+.MT. (ii) 2.197  |òüT.MT. (iii) 4.096  |òüT.MT.

5. 6400 6. 1096  |òüT.ôd+.MT. 7.    110  |òüT.ôd+.MT.

8. 90 9. 27 10.   6  ôd+.MT.
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15.  Playing with Numbers

Exercise - 15.1

1. Divisible by 2 1200, 836, 780, 4820, 48630

Divisible by 5 1200, 535, 780, 3005, 4820, 48630

Divisible by 10 1200, 780, 4820, 48630

We observed that, if a number is divisible 10, is also divisible by 2 and 5 also.

2. (a), (b), (c), (e) are divisible by 2

3. (a), (b), (c) (d) are divisible by 5

4. (a), (b), (d), (e) are divisible by 10

5. (a) 6 (b)  8

(c) 6 (d) 12 (e)  8

6. 10, 20, 30, 40, 50, 60, ........ 7. 6

Exercise - 15.2

1. A = 2  or 5 or 8 2. A = 8

3. 90, 180, 270, 360, 450 etc.

4. 0 to 9.  We observed that divisibility of 2 does not depends upon other than unit’s digit.

5. 0 or 5 6.  4 7. 7 8. ‘0’

Exercise - 15.3

1. (a),  (d)  are divisible by 6

2. (a), (b), (c), (d) are divisible by 4

3. (a), (c), (d) are divisible by 8

4. (a), (b), (c), (d) are divisible by 7

5. (a), (b), (c), (d), (e), (h), (i), (j) are divisible by 11

6. All multiples of 8 are multiples of 4

7. A = 1,  B = 9,  A + B = 10
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15.  dü+K´\‘√ Ä&ÉT≈£î+<ë+

nuÛ≤´dü+ - 15.1

1. '2'— #̊ uÛ≤–+|üã&ÉTq$1200, 836, 780, 4820, 48630

'5' #̊ uÛ≤–+|üã&ÉTq$ 1200, 535, 780, 3005, 4820, 48630

'10' #̊ uÛ≤–+|üã&ÉTq$1200, 780, 4820, 48630

ˇø£ dü+K´ '10' ‘√ uÛ≤–+|üã&çq n~ '2' ‘√qT eT]j·TT '5' ‘√qT ≈£L&Ü uÛ≤–+|üã&ÉTqì Á>∑Væ≤+#êeTT.

2. (a), (b), (c), (e) \T 2 #̊ uÛ≤–+#·ã&É‘êsTT.

3. (a), (b), (c) (d) \T 5 #̊ uÛ≤–+#·ã&É‘êsTT.

4. (a), (b), (d), (e) \T 10 #̊ uÛ≤–+#·ã&É‘êsTT.

5. (a) 6 (b) 8

(c) 6 (d) 12    (e) 8

6. 10, 20, 30, 40, 50, 60, ........ 7. 6

nuÛ≤´dü+ - 15.2

1. A = 2  Ò̋<ë 5 Ò̋<ë 8 2. A = 8

3. 90, 180, 270, 360, 450  yÓTT<ä̋ …’q$

4. 0 qT+&ç 9.   2 jÓTTø£ÿ uÛ≤»˙j·T‘ê ìj·TeT+ ˇø£≥¢ kÕúq+ô|’ ‘·|üŒ $T–*q kÕúqeTT\ô|’ Ä<Ûës¡|ü&É<äT nì

Á>∑Væ≤+#êeTT.

5. 0 Ò̋<ë 5 6.  4 7. 7 8. ‘0’

nuÛ≤´dü+ - 15.3

1. (a),  (d) \T  6  #̊ uÛ≤–+|üã&ÉTqT

2. (a), (b), (c), (d) \T  4 #̊ uÛ≤–+|üã&ÉTqT

3. (a), (c), (d) \T  8 #̊ uÛ≤–+|üã&ÉTqT

4. (a), (b), (c), (d) \T 7 #̊ uÛ≤–+|üã&ÉTqT

5. (a), (b), (c), (d), (e), (h), (i), (j) \T 11  #̊ uÛ≤–+|üã&ÉTqT

6. 8 jÓTTø£ÿ >∑TDÏ»eTT\ìï 4 jÓTTø£ÿ >∑TDÏ»eTT\T

7. A = 1,  B = 9,  A + B = 10
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Exercise - 15.4

1. divisible by 45
2. divisible by 81
3. divisible by 36 and  by all its factors
4. divisible by 42  and by all its factors
5. divisible by 11 and 7 and also divisible product of 11 and 7
6. divisible by 5 and 7 and also divisible by product of 5 and 7.
7. Both numbers and their sum also divisible by 6
8. Both the numbers and their difference also divisible by 3
9. Divisible by both 2 and 4

10. Divisible by both 4 and 8
11. A = 3, B = 2

Exercise - 15.5

1. (a) A = 9 (b) B = 5 (c) A = 3 (d) A = 6, sum = 2996

(e) A = 4, B = 1

2. (a) A = 5 (b)  A = 8 (c) A = 9

3. (a) D = 5, E = 0, F = 1

4. (a) K = 6, L = 2 (b) M = 5, N = 0

5. A = 8, B = 7, C = 6

Exercise - 15.6

1. 1050

2. 620

3. 216

4. n3 − n = n(n2 − 1) = (n −1)n(n + 1) product of three consecutive numbers.

5. Sum of n consecutive odd number is   (2 1)(2 ) (2 1)
2

n n n x−
= −   multiple  of ‘n’.

6. (111 + 411) + (211 − 311) is divisible by 5.

7. 1 + 2 + 3 + 4 + 5 + 6 = 21

8. ` 12000

9. 3050

10. 166833-18 = 166815.
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nuÛ≤´dü+ - 15.4

1. 45 #̊ uÛ≤–+|üã&ÉTqT

2. 81 #̊ uÛ≤–+|üã&ÉTqT

3. 36 eT]j·TT <ëì ø±s¡D≤+ø£eTT#̊ uÛ≤–+|üã&ÉTqT.

4. 42  eT]j·TT <ëì ø±s¡D≤+ø£eTT#̊ uÛ≤–+|üã&ÉTqT.

5. 11, 7  \#̊ eT]j·TT <ëì \ã›eTT#̊ uÛ≤–+|üã&ÉTqT.

6. 5, 7  \#̊ eT]j·TT <ëì \ã›eTT#̊ uÛ≤–+|üã&ÉTqT.

7. ¬s+&ÉT dü+K´\T eT]j·TT yê{Ï yÓTT‘·Ô+ 6 #̊ uÛ≤–+|üã&ÉTqT.

8. ¬s+&ÉT dü+K´\T eT]j·TT yê{Ï uÛÒ<ä+ 3 #̊ uÛ≤–+|üã&ÉTqT.

9. 2, 4 ¬s+&ç+{Ï#̊ uÛ≤–|üã&ÉTqT.

10. 4, 8 ¬s+&ç+{Ï#̊ uÛ≤–|üã&ÉTqT.

11. A = 3, B = 2

nuÛ≤´dü+ - 15.5

1. (a) A = 9 (b) B = 5 (c) A = 3 (d) A = 6, yÓTT‘·Ô+ = 2996
(e) A = 4, B = 1

2. (a) A = 5 (b)  A = 8 (c) A = 9
3. (a) D = 5, E = 0, F = 1
4. (a) K = 6, L = 2 (b) M = 5, N = 0
5. A = 8, B = 7, C = 6

nuÛ≤´dü+ - 15.6

1. 1050

2. 620

3. 216

4. n3 − n = n(n2 − 1) = (n −1)n(n + 1) eT÷&ÉT es¡Tdü dü+K´\ \ã›+

5. 'n' es¡Tdü uÒdædü+K´\ yÓTT‘·Ô+ 
(2 1)(2 ) (2 1)

2
−

= −
n n n n ‘n’ jÓTTø£ÿ >∑TDÏ»eTT.

6. (111 + 411) + (211 − 311) 5 #̊ uÛ≤–+#·ã&ÉTqT.

7. 1 + 2 + 3 + 4 + 5 + 6 = 21

8. ` 12,000

9. 3050

10. 166833-18 = 166815.
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SYLLABUS

Number System (50 hrs)

(i)   Rational Numbers

(ii)  Square numbers,
cube numbers, Square
roots, Cubes, Cube
roots.

(iii)  Playing with numbers

(i) Rational Numbers
l Properties of rational numbers. (including identities).
l Using general form of expression to describe properties.

Appreciation of properties.
l Representation of rational numbers on the number line
l Between any two rational numbers there lies another

rational number (Making children see that if we take two
rational numbers then unlike for whole numbers, in this
case you can keep finding more and more numbers that
lie between them.)

l Representation of rational numbers as decimal and vice
versa (denominators other than 10, 100, ....)

l Consolidation of operations on rational numbers.
l Word problems on rational numbers (all operations)

(ii) Square numbers, cube numbers, Square roots,
Cubes, Cube roots.

l Square numbers and square roots.
l Square roots using factor method and division method

for numbers containing. no more than 4 digits and b) no
more than 2 decimal places.

l Pythagorean triplets and verification of Pythagoras
theorem

l Cube numbers and cube roots (only factor method for
numbers containing at most 3 digits).

l Estimating square roots and cube roots. Learning the
process of moving nearer to the required number.

l Uses of brackets
l Simplification of brackets using BODMAS rule.

    (iii)    Playing with numbers
l Writing and understanding a 2 and 3 digit number in

generalized form (100a + 10b + c) where a, b, c can be
only digits (0-9) and engaging with various puzzles
concerning this. (Like finding the missing numerals
represented by alphabets in problems involving any of
the four operations)
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bÕsƒ¡´ Á|üD≤[ø£

dü+U≤´ e´edüú (50 >∑+≥\T)

(i)  nø£s¡D°j·T dü+K´\T

(ii) es¡Z dü+K´\T, |òüTq dü+K´\T
eT]j·TT es¡ZeT÷˝≤\T, |òüTq
eT÷˝≤\T

(iii) dü+K´\‘√ Ä&ÉT≈£î+<ë+

(i) nø£s¡D°j·T dü+K´\T
l nø£s¡D°j·T dü+K´\ <Ûäsêà\T  (düs¡« düMTø£s¡DeTT\T).

l <Ûäsêà\qT e]í+#·&ÜìøÏ M\T>± kÕ<Ûës¡D s¡÷|üeTT. <Ûäsêà\qT

Á|üX̄+dæ+#·≥+.

l dü+U≤ π́sKô|’ nø£s¡D°j·T dü+K´\qT dü÷∫+#·≥+.

l |üPsêí+ø±\˝À e÷~]>± ø±≈£î+&Ü nø£s¡D°j·T dü+K´\˝À @yÓ’Hê ¬s+&ÉT

nø£s¡D°j·T dü+K´\ eT<Ûä́  eT]∫q nø£s¡D°j·T dü+K´ e⁄+≥T+<äì,

Ç+ø± Çẙ ¬s+&ÉT nø£s¡D°j·T dü+K´\ eT<Ûä́  #ê˝≤ #ê˝≤ nø£s¡D°j·T

dü+K´\T+{≤j·Tì >∑T]Ô+|üCÒj·T≥+.

l nø£s¡D°j·T dü+K´\qT, <äXÊ+X̄ dü+K´\T>± dü÷∫+#·≥+, n<̊$<Ûä+>±

<äXÊ+X̄ dü+K´\≈£î nø£s¡D°j·T dü+K´\T>± dü÷∫+#·+&É+ (Vü‰sê\T

10, 100, .... ø±≈£î+&Ü)
l nø£s¡D°j·T dü+K´\qT $$<Ûä |ü]ÁøÏj·T\ <äècÕº́  <Ûäsêà\T.

l nø£s¡D°j·T dü+K´\ô|’ #·‘·T]«<Ûä |ü]ÁøÏj·T\˝À |ü<ä düeTdǘ \T.

(ii) es¡ZeT÷˝≤\T, |òüTqeT÷˝≤\T
l es¡Zdü+K´\T, es¡ZeT÷˝≤\T

l ø±s¡D≤+ø£ |ü<äΔ‹q, uÛ≤>±Vü‰s¡ |ü<äΔ‹q es¡ZeT÷˝≤\qT ø£qT>=qT≥.

l ô|’<∏ä>√]j·Tø̆ Á‹ø±\T, ô|’<∏ë>∑s¡dt dæ<ëΔ+‘·eTTqT dü]#·÷#·T≥.

l |òüTqdü+K´\T, |òüTqeT÷˝≤\T (3 n+¬ø\T >∑\ dü+K´\≈£î ø±s¡D≤+ø£

|ü<äΔ‹ e÷Á‘·ẙT)

l es¡ZeT÷˝≤\qT, |òüTqeT÷˝≤\qT n+#·Hê ẙj·T≥+.  ø±e\dæq

dü+K´≈£î n‹ düMT|ü+>± n+#·Hêẙùd $<ÛëHêìï H̊]Œ+#·&É+

l Áu≤¬ø≥¢ $ìjÓ÷>∑+

l BODMAS ìj·TeT+ nqTdü]+∫ dü+U≤´ düe÷kÕ\qT

dü÷ø°åàø£]+#·T≥

(iii) dü+K´\‘√ Ä&ÉT≈£î+<ë+!
l ¬s+&É+¬ø\T, eT÷&ÉT n+¬ø\T >∑\ dü+K´\qT $ø£è‘· s¡÷|ü+˝À nq>±

(100a + 10b + c) (a, b, c \T @yÓ’Hê n+¬ø\T) s¡÷|ü+˝À sêj·T&É+,

ns¡ú+ #˚düTø√e&É+, MìøÏ dü+ã+~Û+∫q Á|üùV≤[ø£\T. (#·‘·T]«<Ûä

Á|üÁøÏj·T\˝À, dü+K´\˝À ˇø£{Ï Ò̋<ë ¬s+&É+¬ø\ ã<äT\T nø£åsê\T

Ç∫Ã yêì $\TeqT ø£qT>=qeTì n&É>∑≥+) yÓTT<ä̋ …’q$.
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(ii) Exponents and Powers

� Standard form of the numbers

• Integers as exponents.

� Laws of exponents with integral powers

Algebra  (20 hrs)

(i)  Linear Equations in
one variable

(ii) Exponents & Powers

(iii) Algebraic
Expressions

(iv)  Factorisation

(iii) Algebraic Expressions

� Multiplication algebraic exp. (Coefficient should be

integers)

� Some common errors (e.g. 2 + x � 2x, 7x + y � 7xy )

� Identities (a ± b)2 = a2 ± 2ab + b2, a2 � b2 = (a � b)

(a + b)

� Geometric verification of identities

(iv) Factorisation

� Factorisation by taking out common factor.

� Factorisation by grouping the terms.

� Factorisation by using identities.

� Factors of the form (x + a) (x + a)

� Division of algebraic expressions

(i) Linear Equations in one variable

� Solving linear equations in one variable in contextual

problems involving multiplication and division

� Word problems

� Number puzzles and games

� Understanding the logic behind the divisibility tests of

2,3,4,5,6,7,8,9, 10 and 11 for a two or three digit number

expressed in the general form.
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(ii) |òü÷‘ê+ø±\T eT]j·TT |òü÷‘ê\T
• |òü÷‘ê\T eT]j·TT |òü÷‘ê+ø±\T

• |òü÷‘ê+ø±\T>± |üPs¡ídü+K´\T

• |òü÷‘ê+ø±\ <Ûäsêà\T

;»>∑DÏ‘·+  (20 >∑+≥\T)

(i) @ø£ #·s¡sê•˝À πsFj·T
düMTø£s¡D≤\T

(ii) |òü÷‘ê+ø±\T eT]j·TT
|òü÷‘ê\T

(iii) ;Jj·T düe÷kÕ\T

(iv) ø±s¡D≤+ø£ $uÛÑ»q

(i) @ø£ #·s¡sê•˝À πsFj·T düMTø£s¡D≤\T (kÕe÷q´ düMTø£s¡D≤\T)

l >∑TDø±s¡, uÛ≤>±Vü‰s¡ |ü]ÁøÏj·T˝À ≈£L&çq kÕe÷q´ düMTø£s¡D≤\ kÕ<Ûäq

` $$<Ûä dü+<äsê“¤\˝À kÕe÷q´ düMTø£s¡D≤\ $ìjÓ÷>∑eTT.

l |ü<ä düeTdǘ \T

(iv) ø±s¡D≤+ø£ $uÛÑ»q
l kÕe÷q´ düMTø£s¡D≤\qT ñ|üjÓ÷–+∫ ø±s¡D≤+ø£ $uÛÑ»q

l |ü<ë\qT düeT÷Vü‰\T>± #̊j·TT≥ <ë«sê ø±s¡D≤+ø£ $uÛÑ»q

l düs¡«düMTø£s¡D≤\qT ñ|üjÓ÷–+#·T≥ <ë«sê ø±s¡D≤+ø£ $uÛÑ»q

l (x + a) (x + a) s¡÷|üeTT˝Àì düe÷kÕ\ ø±s¡D≤+ø£ $uÛÑ»q

l ;Jj·T düe÷kÕ\ uÛ≤>±Vü‰s¡eTT

(iii) ;Jj·T düe÷kÕ\T

l |üPs¡ídü+K´\T >∑TDø±\T>± >∑\ ;Jj·T düe÷kÕ\ >∑TDø±s¡+

l kÕ<Ûës¡D+>± #̊ùd n|ü\T (ñ<ë: 2 + x ≠ 2x, 7x + y ≠ 7xy )

l (a ± b)2 = a2 ± 2ab + b2, a2 − b2 = (a − b) (a + b)
düMTø£s¡D≤\T.

l düs¡« düMTø£s¡D≤\≈£î C≤´$Trj·T ìs¡÷|üD.

l dü+K´\˝À Á|üùV≤[ø£\T eT]j·TT Ä≥\T - Á|üùV≤[ø£\qT kÕ~Û+#·&É+,

yêìì ‘·j·÷s¡T #̊j·T&É+.

l ¬s+&ÉT Ò̋<ë eT÷&ÉT n+¬ø\ dü+K´\≈£î dü+ã+~Û+∫ 2, 3, 4, 5, 6,

7, 8, 9, 10 eT]j·TT 11 \ uÛ≤»˙j·T‘ê dü÷Á‘ê\T, Mì˝Àì ‘·s¡ÿeTT

eT]j·TT XÊÅd”Ôj·T‘·qT ns¡ú+ #̊düTø√e≥eTT.
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(i) Construction of Quadrilaterals
l Review of quadrilaterals and their properties.
l Construction of quadrilaterals, given with

(i)  Four sides and one angle
(ii)  Four sides and one diagonal
(iii)  Two adjacent sides, three angles
(iv)  Three sides and two diagonals.
(v) Three sides and two angles in between them are given

l Construction of special types of quadrilaterals with two
diagonals.

Geometry (40 hrs)

(i) Construction of
Quadrilaterals

(ii) Representing
3-D in 2D

(iii) Exploring
Geometrical Figures

Arithmetic  (20 hrs)

(i) Comparing
Quantities using
proportion

(ii) Direct and Inverse
proportion

(i) Comparing Quantities using proportion
l Compound ratio - Word problems.
l Problems involving applications on percentages, profit &

loss, overhead expenses, Discount, tax. (Multiple
transactions)

l Difference between simple and compound interest
(compounded yearly up to 3 years or half-yearly up to 3
steps only), Arriving at the formula for compound interest
through patterns and using it for  simple problems.

(ii) Direct and Inverse proportion
l Direct variation - Simple and direct word problems.

Inverse variation -Simple and direct word problems.
Mixed problems on direct, inverse variation

l Time & work problems- Simple and direct word problems
 l Time & distance: Simple and direct word problems

(ii) Exploring Geometrical Figures
l Congruent figures
l Similar figures
l Symmetry in geometrical figures w.r.t. to triangles,

quadrilaterals and circles.

(ii) Representing 3-D in 2D
• Identify and Match pictures with objects [more

complicated e.g. nested, joint 2-D and   3-D shapes (not
more than 2)].

l Drawing 2-D representation of 3-D objects (Continued
and extended) with isometric sketches.
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(i) #·‘·Ts¡T“¤C≤\ ìsêàD≤\T
l #·‘·Ts¡T“¤C≤\ <Ûäsêà\ |ü⁄qsêe˝Àø£qeTT

l #·‘·Ts¡T“¤»eTT\T ì]à+#·T≥˝À

(i)   ˇø£ ø√DeTT Hê\T>∑T uÛÑTC≤\T Ç∫Ãq|ü⁄&ÉT

(ii)  ˇø£ ø£s¡íeTT Hê\T>∑T uÛÑTC≤\T Ç∫Ãq|ü⁄&ÉT

(iii)  eT÷&ÉT ø√D≤\T, ¬s+&ÉT Ädüqï uÛÑTC≤\T Ç∫Ãq|ü⁄&ÉT

(iv)  eT÷&ÉT uÛÑTC≤\T, ¬s+&ÉT ø£sêí\T Ç∫Ãq|ü⁄&ÉT

(v)  eT÷&ÉT uÛÑTC≤\T, yêì eT<Ûä́ ˝Àì ¬s+&ÉT ø√D≤\T Ç∫Ãq|ü⁄&ÉT

l Á|ü‘̊´ø£ #·‘·Ts¡T“¤C≤\ ìsêàDeTT

πsU≤>∑DÏ‘·+ (40 >∑+≥\T)

(i) #·‘·Ts¡T“¤C≤\ ìsêàD≤\T

(ii) C≤´$Trj·T |ü{≤\ nH̊«wüD

(iii) Á‹$Trj·T edüTÔe⁄\qT
~«$Trj·T+>± #·÷|ü⁄≥

n+ø£>∑DÏ‘·+  (20 >∑+≥\T)

(i) nqTbÕ‘·+‘√ sêX̄ó\qT
b˛\TÃ≥

(ii) nqT˝ÀeT, $˝ÀeT
ìwüŒ‘·TÔ\T

(i) nqTbÕ‘·+‘√ sêX̄ó\qT b˛\TÃ≥
l ããVüQfī ìwüŒ‹Ô - |ü<ä düeTdǘ \T

l XÊ‘ê\T, ˝≤uÛÑ-qcÕº\T, Ç‘·s¡ Ks¡TÃ\T, &çkÂÿ+{Ÿ, |üqTï\T yÓTT<ä̋ …’q

yêìøÏ dü+ã+~Û+∫q düeTdǘ \T

l e&û¶, #·Áø£e&û¶\ eT<Ûä́  >∑\ uÛÒ<ë\T (#·Áø£e&û¶ düeTdǘ \T 3 k˛bÕHê\≈£î

|ü]$T‘·eTT, ns¡Δ dü+e‘·‡sêìøÏ ‹s¡>∑ >∑fÒº …̋ø£ÿ\˝À 3 k˛bÕHê\≈£î

e÷Á‘·ẙT |ü]$T‹). neT]ø£\ <ë«sê #·Áø£e&û¶øÏ dü÷Á‘·eTTqT sêã≥Tº≥.

(ii) nqT˝ÀeT, $˝ÀeT ìwüŒ‘·TÔ\T
l düT\uÛÑyÓTÆq |ü<ädüeTdü´\T, $˝Àe÷qTbÕ‘·eTT - düT\uÛÑyÓTÆq |ü<ä

düeTdǘ \T, $TÁX̄e÷qTbÕ‘·eTT - düT\uÛÑ |ü<ä düeTdǘ \T

l |üì-ø±\eTTq≈£î dü+ã+~Û+∫q düT\uÛÑ |ü<ä düeTdǘ \T

l <ä÷s¡eTT-ø±\eTTq≈£î dü+ã+~Û+∫q düT\uÛÑ |ü<ä düeTdǘ \T

(iii) Á‹$Trj·T edüTÔe⁄\qT ~«$Trj·T+>± #·÷|ü⁄≥
l düs¡« düe÷q |ü{≤\T

l düs¡÷|ü |ü{≤\T

l Á‹uÛÑTC≤\T, #·‘·Ts¡T“¤C≤\ |üs¡+>± C≤´$Trj·T |ü{≤\˝À kÂwüẽeTT

(ii) C≤´$Trj·T |ü{≤\ nH̊«wüD
• |ü{≤\qT >∑T]Ô+#·≥+, b˛\Ã≥+ (2D eT]j·TT 3D ø£\dæe⁄qï |ü{≤\T,

e\\T)

• Á‹$Trj·T edüT Ôe⁄\ Äø±sê\qT ‘·T\´_+<äT πsU≤|ü{≤\T>±

~«$Trj·T+˝À dü÷∫+#·T≥.
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Data handling (15 hrs)

Frequency Distribution
Tables and Graphs

Frequency Distribution Tables and Graphs

l Revision of Mean, Median and Mode of ungrouped data.

l Determination of mean by deviation method.

• Scope and necessity of grouped data.

l Preparation of frequency distribution tables

l Cumulative frequency distribution tables

l Frequency graphs (histogram, frequency polygon,
frequency curve, cumulative frequency curves)

Mensuration (15 hrs)

(i) Area of Plane
Figures

(ii) Surface areas

and Volumes

l Counting vertices, edges & faces & verifying Euler’s

relation for 3-D figures with flat faces (cubes, cuboids,

tetrahedrons, prisms and pyramids)

(i) Area of Plane Figures
l Area of a triangle using Heron’s formula (without proof)

and its application in finding the area of a quadrilateral.
• Area of a trapezium
• Area of the quadrilateral and other polygons.
• Area of the circle & circular paths.

(ii) Surface areas and Volumes
• Surface area of a cube, cuboid
• Concept of volume, measurement of volume using a basic

unit, volume of a cube, cuboid
• Volume and capacity.
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<ä‘êÔ+X̄ ìs¡«Vü≤D (15 >∑+≥\T)

bÂq'|ü⁄q´ $uÛ≤»q |ü{Ïºø£\T
eT]j·TT Á>±|òü⁄\T

bÂqí|ü⁄q´ $uÛ≤»q |ü{Ïºø£\T eT]j·TT Á>±|òü⁄\T
l eTT&ç <ä‘êÔ+X¯eTTq≈£î n+ø£>∑DÏ‘· eT<Ûä´eTeTT, eT<Ûä´>∑‘·eTT,

u≤VüQfīø£eTT\ |ü⁄q]«eTs¡Ù

l ÄeØZø£è‘· <ä‘êÔ+X̄eTTq≈£î $#·\q |ü<äΔ‹˝À n+ø£>∑DÏ‘· eT<Ûä́ eTeTTqT

ø£qT>=qT≥

l eØZø£è‘· <ä‘êÔ+X̄eTT jÓTTø£ÿ |ü]~Û, ÄeX̄´ø£‘·\qT #·]Ã+#·T≥.

l bÂqí|ü⁄q´ $uÛ≤»q |ü{Ïºø£\qT ‘·j·÷s¡T#̊j·TT≥.

l bÂqí|ü⁄q´ $uÛ≤»q |ü{Ïºø£\≈£î dü+∫‘· bÂqí|ü⁄Hê´\qT ‘·j·÷s¡T #̊j·TT≥

l bÂqí|ü⁄q´ eÁø±\T (k˛bÕq ∫Á‘·eTT, bÂqí|ü⁄q´ ãVüQuÛÑTõ, eÁø£eTT,

zõyé eÁø£eTT\T) ^j·TT≥

πøåÁ‹$T‹ (15 >∑+≥\T)

(i) düeT‘·\ |ü{≤\
yÓ’XÊ\´eTT\T

(ii) düeT‘·\ yÓ’XÊ\´eTT\T
eT]j·TT |òüTq
|ü]e÷DeTT\T (|òüTq+`
Bs¡È|òüTq+)

(i) düeT‘·\ |ü{≤\ yÓ’XÊ\´eTT\T

l Á‹uÛÑT» yÓ’XÊ˝≤´ìøÏ ôV≤sêHé dü÷Á‘·eTT eT]j·TT #·‘·Ts¡T“¤» yÓ’XÊ\´eTTqT

ø£qT>=qT≥ Bì nq«j·TeTT.

l Áf…|”õj·T+ yÓ’XÊ\´eTT

l #·‘·Ts¡T“¤»+ eT]j·T Bs¡È|òüTHê\ ñ|ü]‘·\ yÓ’XÊ˝≤´\T.

l eè‘·Ô yÓ’XÊ\´eTT, eè‘êÔø±s¡ u≤≥\ yÓ’XÊ\´eTT

l |òüTqeTT, Bs¡È|òüTq+, #·‘·Ts¡Tàœ, |ü≥ºø±\T, |æs¡$T&ÉT¢ yÓTT<ä̋ …’q yê{Ï

jÓTTø£ÿ osê¸\T, n+#·T\T, eTTU≤\qT ̋ …øÏÿ+#·T≥, j·T÷\sY bòÕs¡Tà˝≤qT

dü]#·÷#·T≥.

(ii) düeT‘·\ yÓ’XÊ\´eTT\T eT]j·TT |òüTq |ü]e÷DeTT\T (|òüTq+`
Bs¡È|òüTq+)

• düeT|òüTqeTT eT]j·TT Bs¡È|òüTqeTT\ ñ|ü]‘·\ yÓ’XÊ\´eTT\T

• |òüTq|ü]e÷DeTT - uÛ≤eq, ÁbÕ<∏ä$Tø£ |ü]e÷DeTT˝À |òüTq|ü]

e÷D≤\qT ø=\T#·T≥

• |òüTq|ü]e÷DeTT eT]j·TT kÕeTs¡ú́ eTT
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Academic standards are clear statements about what students must know and be able to do. The
following are categories on the basis of which we lay down academic standards
Problem Solving
Using concepts and procedures to solve mathematical problems
(a) Kinds of problems: Problems can take various forms- puzzles, word problems, pictorial

problems, procedural problems, reading data, tables, graphs etc.
(b) Problem Solving
l Reads problems
l Identifies all pieces of information/data
l Separates  relevant pieces of information
l Understanding what concept is involved
l Recalling of (synthesis of) concerned procedures, formulae etc.
l Selection of procedure
l Solving the problem
l Verification of answers of raiders, problem based theorems.
(c) Complexity:
The complexity of a problem is dependent on
l Making connections( as defined in the connections section)
l Number of steps
l Number of operations
l Context unraveling
l Nature of procedures
Reasoning Proof
l Reasoning between various steps (involved invariably conjuncture).
l Understanding  and making mathematical generalizations and conjectures
l Understands and justifies procedures
l Examining logical arguments.
l Understanding the notion of proof
l Uses inductive and deductive logic
l Testing mathematical conjectures
Communication
l Writing and reading, expressing mathematical notations (verbal and symbolic forms)

Ex: 3 + 4 = 7,  3 < 5,  n1+n2= n2+n1, Sum of angles in a triangle = 1800

l Creating mathematical expressions
l Explaining mathematical ideas in her own words like- a square is closed figure having

four equal sides and all equal angles
l Explaining mathematical procedures like adding two digit numbers involves first adding the digits

in the units place and then adding the digits at the tens place/ keeping in  mind carry over.
l Explaining mathematical logic
Connections
l Connecting concepts within a mathematical domain- for example relating adding to multiplication,

parts of a whole to a ratio, to division. Patterns and symmetry, measurements and space
l Making connections with daily life
l Connecting mathematics to different subjects
l Connecting concepts of different mathematical domains like data handling and arithmetic or

arithmetic and space
l Connecting concepts to multiple procedures
Visualization & Representation
l Interprets and reads data in a table, number line, pictograph, bar graph, 2-D figures, 3-D figures,

pictures
l Making tables, number line, pictograph, bar graph, pictures.
l Mathematical symbols and figures.

Academic Standards
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$<ë´s¡Tú\T ̌ ø£ ‘·s¡>∑‹˝À @$T #̊j·T>∑\>±*, @+ ‘Ó*dæj·TT+&Ü˝À düŒwüº+>± $e]+#̊ Á|üe#·Hê\qT Ä ‘·s¡>∑‹ jÓTTø£ÿ ª$<ë´Á|üe÷D≤\Tμ

n+{≤eTT. á $<ë´ Á|üe÷D≤\qT øÏ+~ $uÛ≤>±\T>± eØZø£]+#·&ÉyÓTÆq~. >∑DÏ‘·+˝Àì $$<Ûä bÕsƒê´+XÊ\T (Content) <ë«sê øÏ+<ä

dü÷∫+∫q $<ë´Á|üe÷D≤\T kÕ~Û+#ê*.

düeTkÕ´ kÕ<Ûäq
>∑DÏ‘· uÛ≤eq\T, |ü<äΔ‘·T\qT ñ|üjÓ÷–+#·&É+ <ë«sê >∑DÏ‘· düeTdǘ \qT kÕ~Û+#·&É+.

n) düeTdǘ \˝À s¡ø±\T: |üõ˝Ÿ‡, |ü<ä düeTdǘ \T, |ü≥ düeTdǘ \T, <ä‘êÔ+X¯ ne>±Vü≤q - $X‚¢wüD - |ü{Ïºø£\T- Á>±|òt, |ü<äΔ‹ Á|üø±s¡+

#˚j·TT düeTdǘ \T yÓTT<ä\>∑T s¡ø£s¡ø±\T>± >∑DÏ‘· düeTdǘ \T+{≤sTT.

Ä) düeTkÕ´ kÕ<Ûäq
l düeTdǘ \qT #·<äe&É+.

l <ä‘êÔ+X¯+˝Àì düe÷#ês¡+ yÓTT‘êÔìï $&çuÛ≤>±\T>± >∑T]Ô+#·&É+.

l nqTã+<Ûä $&ç uÛ≤>±\qT y˚s¡T#˚j·T&É+.

l düeTdǘ  $&ç uÛ≤>±\qT y˚s¡T#˚j·T&É+.

l düeTdǘ ˝À Ç$T&çj·TTqï >∑DÏ‘· uÛ≤eq\qT ne>±Vü≤q #˚düTø√e&É+.

l …̋ø£ÿ#˚j·TT |ü<äΔ‹ $<ÛëHêìï m+|æø£ #˚j·T&É+.

l m+|æø£ #˚dæq |ü<äΔ‹ Á|üø±s¡+ düeTdǘ qT kÕ~Û+#·&É+

Ç) dü+øÏ¢wüº‘·
düeTdǘ  jÓTTø£ÿ dü+øÏ¢wüº‘· nqTq~ øÏ+~ n+XÊ\ô|’ Ä<Ûës¡|ü&ç ñ+≥T+~.

l nqTdü+<Ûëq+ #˚j·T&É+ (Ç~ nqTdü+<Ûëq+ $uÛ≤>∑+˝À ìs¡«∫+#·HÓ’q~)

l düeTdǘ ˝À ñqï k˛bÕHê\ dü+K´.

l düeTdǘ ˝À ñqï Á|üÁøÏj·T\ dü+K´.

l düeTkÕ´ kÕ<Ûäq≈£î Çe«ã&çq dü+<äs¡“¤ düe÷#ês¡+ @ y˚Ts¡≈£î ñqï~?

l düeTdǘ  kÕ~Û+#˚ |ü<äΔ‹ jÓTTø£ÿ düVü≤»‘·«+

ø±s¡D≤\T #Ó|üŒ&É+ - ìs¡÷|üD #˚j·T&É+
l <äX¯\ yêØ>± ñqï k˛bÕHê\≈£î ø±s¡D≤\T $e]+#·&É+.

l >∑DÏ‘· kÕ<Ûës¡D°ø£s¡D\qT eT]j·TT Á|ü‹bÕ<äq\T ns¡ú+ #˚düTø√e&É+ eT]j·TT #˚j·T>∑\>∑&É+.

l |ü<äΔ‹ì ns¡ú+ #˚düTø√e&É+ eT]j·TT dü]#·÷&É&É+.

l ‘ê]ÿø£ #·s¡Ã\qT |üØøÏå+#·&É+.

l düeTkÕ´ ìs¡÷|üD˝Àì Áø£e÷ìï ns¡ú+ #˚düTø√e&É+.

l Ä>∑eTq, ì>∑eTq |ü<äΔ‘·T\˝À ‘ê]ÿø£‘·qT $ìjÓ÷–+#·&É+.

l >∑DÏ‘· Á|üø£\Œq\qT |üØøÏå+#·&É+

e´ø£Ô|üs¡#·&É+
l >∑DÏ‘· uÛ≤eq\qT, yêø±´\qT #·<äe>∑\>∑&É+ - sêj·T>∑\>∑&É+.

ñ<ë: 3 + 4 = 7,  3 < 5,  n1+n2= n2+n1, Á‹uÛÑT»+˝Àì eT÷&ÉT ø√DeTT\ yÓTT‘·Ô+ = 1800

l >∑DÏ‘· e´ø°Ôø£s¡D\qT s¡÷bı+~+#·&É+.

l >∑DÏ‘·|üs¡yÓTÆq Ä˝À#·q\qT ‘·q dü«+‘· e÷≥˝À¢ $e]+#·&É+. ñ<ë: #·‘·Ts¡Ádü+ nqTq~ Hê\T>∑T düe÷q uÛÑTC≤\T eT]j·TT

Hê\T>∑T düe÷q ø√D≤\T >∑\ dü+eè‘· |ü≥+.

l |ü<äΔ‹ì $e]+#·&É+. ñ<ë: ¬s+&É+¬ø\ dü+K´\qT ≈£L&É&É+˝À yÓTT<ä{Ï ˇø£≥¢ kÕúq+ n+¬ø\qT ≈£L&ç ‘·s¡Tyê‘· |ü<äT\

kÕúq+˝Àì n+¬ø\qT ≈£L&É&É+ / kÕúqe÷]Œ&çì >∑Ts¡TÔ≈£î ‘Ó#·TÃ≈£î+≥÷

l >∑DÏ‘· ‘ê]ÿø£‘·qT $e]+#·&É+.

nqTdü+<Ûëq+
l nqTã+<Ûä >∑DÏ‘· bÕsƒ¡́ $uÛ≤>±\qT - uÛ≤eq\qT nqTdü+<Ûëq+ #˚j·T&É+.  ñ<ë: >∑TDø±sêìøÏ, ≈£L&çø£≈£î— yÓTT‘·Ô+˝À uÛ≤>±ìøÏ

- ìwüŒ‹ÔøÏ - uÛ≤>∑Vü‰sêìøÏ— neT]ø£\≈£î - kÂwü̃eeTTq≈£î— ø=\‘·\T eT]j·TT ‘·\eTT/n+‘·sêfi¯+

l <Ó’q+~q J$‘êìøÏ >∑DÏ‘êìøÏ nqTdü+<Ûëq+ #˚j·T&É+.

l yπ̊s«s¡T düã®≈£îº\‘√ >∑DÏ‘êìï nqTdü+<Ûëq+ #˚j·T&É+.

l >∑DÏ‘·+˝ÀH˚ y˚πs«s¡T bÕsƒê´+XÊ\≈£î dü+ã+~Û+∫q uÛ≤eq\qT nqTdü+<Ûëq+ #˚j·T&É+. ñ<ë: <ä‘êÔ+X¯ ùdø£s¡D eT]j·TT

n+ø£>∑DÏ‘·+— n+ø£>∑DÏ‘·+ eT]j·TT Á|ü<˚X¯+.

l uÛ≤eq\qT, ãVüQfi¯ |ü<äΔ‘·T\≈£î nqTdü+<Ûëq+ #˚j·T&É+.

<äèo´ø£s¡D eT]j·TT ÁbÕ‹<Ûä́ |üs¡#·&É+
l |ü{Ïºø£̋ Àì düe÷#ês¡+, dü+U≤ π́sK, |ü≥∫Á‘·+, ~eTà ∫Á‘·+, 2D-|ü{≤\T, 3D-|ü{≤\T eT]j·TT |ü{≤\qT #·<äe&É+.

l |ü{Ïºø£\qT s¡÷bı+~+#·&É+, dü+U≤ π́sKô|’ #·÷|ü&É+, |ü≥∫Á‘·eTT\T, ~eTà ∫Á‘·eTT\T, |ü{≤\qT ^j·T&É+.

l >∑DÏ‘·|ü⁄ >∑Ts¡TÔ\T eT]j·TT |ü{≤\T

$<ë´ Á|üe÷D≤\T
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Textbook - Overview
The Government of Telangana has decided to revise the curriculum of all the subjects based on the State

Curriculum Framework (SCF-2011) which recommends that life of children in schools must be linked to their
life outside the school. Right to Education (RTE-2009) makes mandatory that every child entering school
should acquire the necessary abilities prescribed at each level up to the age of 14 years. Therefore introduction
of a syllabus based on National Curriculum Framework-2005 and SCF-2011 was necessary. The position paper
on mathematics teaching brought out by the NCERT in 2006 and the position paper on the same subject by
SCERT Telangana (and AP) 2011, pointed out that fear of mathematics makes many children drop out of school.
It is because of this that it becomes important to make the school and classroom experience especially in
mathematics more pertinent and comprehensible. The syllabus and material must be aligned to the national and
state perspective on mathematics education and prepare our students with a strong base in mathematics and
science without burdening them with too much information and/or memorization.

The strength of a nation lies in its commitment and capacity to prepare its people to meet the needs and
aspirations of a progressive technological society. The syllabus in mathematics for three stages i.e. primary,
upper primary and secondary is based on structured and spiral approaches. The teachers of secondary school
mathematics have to look at the syllabus of classes 8 to 10 with this background. They must widen and deepen
the understanding and application of concepts learnt by pupils in primary and upper primary stages. The syllabus
of upper primary classes is based on the structural approach, laying emphasis on the discovery and understanding
of basic mathematical concepts and generalizations. The text book has been written on the basis of curriculum.
It has emerged after a thorough review of the previous books and books of equivalent states. The approach in
curriculum, the syllabus, textbooks and hence in classroom processes is to encourage the pupils to participate,
discuss and take an active part in the classroom processes.

Being the final stage of the elementary education, mathematics of class 8 is a bridge to mathematics of
class 9 which deals with abstraction and more complex mathematical ideas and moving into beginning of formal
mathematics.

The textbook attempts to give ample opportunities and space for children to engage in tasks and attempt
problems based on the concepts included in the syllabus. For instance tasks like 'Do this' and 'Try this' have been
included in between that involves thinking, reflecting and doing. The teacher and the students are supposed to
pause and do these before moving forward and only give support, if needed.

The chapters are arranged in a spiral manner that children revisit each set of concepts of different areas
at different times in the course of the year.

The syllabus has been divided broadly into six areas namely, (1) Number System (2) Algebra (3) Arithmetic
(4) Geometry (5) Mensuration and (6) Data Handling.
Description of the chapters:

There are three chapters related to numbers and their properties. The chapter on rational numbers engages
with problems dealing with multiplication and division operations on rational numbers. It also generalizes the
properties of numbers to include rational numbers. There are four chapters focusing on operations and properties
of algebraic expressions and equations to build a base for operations on linear equations with one or more
variable. Children will learn to use graphs to analyze the nature of changes in quantities in linear relationships as
well as solve contextualized problems represented in the form of tables and equations. In this way children
would be able to identify quantitative relationships among variables and constants using mathematical models.

There are two chapters that relate to ratio and proportion and their application. In these the students
engage with problems involving comparison of quantities using proportion like percentage, profit and loss,
discount, tax, simple and compound interest. These chapters although distinct in the quantities that they use, are
conceptually interrelated. They build on each other and hence can be used in a spiral manner to build an
understanding of comparing quantities. Children learn about geometrical figures and patterns at an early stage.
Now they have to learn to give a logical explanation for relationships in the frame of an argument. To understand
the relationship between geometrical figures children have been introduced to the construction of geometrical
figures with the help of some operations and their properties. In mensuration, two chapters deal with the areas
of plane figures and the surface areas and volumes of 2-Dimensional and 3-Dimensional objects. Areas of some
shapes have been calculated as sum of areas of basic shapes like rectangles and triangles. The syllabus discusses
about different forms of representation of mathematical data in various ways such as graphs and frequency
tables to signify the importance of organization and comprehension of data.

Therefore it is expected that the teachers will bring a paradigm shift in the classroom processes from
routinely solving the problems in the exercises to build basic conceptual understanding and solving problems
with ingenuity.

- - Textbook Development Committee
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bÕsƒ¡́ |ü⁄düÔø£+ ̀  $es¡D
sêh $<ë´Á|üD≤[ø£ #·≥º+ (mdt.dæ.m|òt. 2011) ˝À dü÷∫+∫q nH̊ø£ dæbòÕs¡T‡˝À¢ Á|ü<ÛëqyÓTÆq~ ªªbÕsƒ¡XÊ\˝À $<ë´s¡Tú\ nuÛÑ́ düq+,

bÕsƒ¡XÊ\ ãj·T≥ J$‘·+ (ì» J$‘·+‘√) eTT&ç|ü&ç ñ+&Ü*. Bìø£qT>∑TD+>± eTq sêh Á|üuÛÑT‘·«+ nìï bÕsƒê´+XÊ\˝Àq÷ $<ë´Á|üD≤[ø£

düe]+#·T≥≈£î ìs¡ísTT+∫Hês¡T. $<ë´Vü≤≈£îÿ #·≥º+ (ÄsY.{Ï.Ç. 2009) Á|üø±s¡+ 14 dü+ˆˆ\ ej·TdüT‡es¡≈£î bÕsƒ¡XÊ\˝À #̊]q Á|ü‹ $<ë´]ú

nìï kÕúsTT\˝À ìπs›•+∫q HÓ’|ü⁄D≤´\qT, Á|üe÷D≤\qT ‘·|üŒìdü]>± bı+<ë\ì dü÷∫düTÔqï~. n+<äTe\¢ C≤rj·T $<ë´Á|üD≤[ø£ #·≥º+

(2005) eT]j·TT sêh $<ë´Á|üD≤[ø£ #·Á≥+ 2011 Ä<Ûës¡+>± bÕsƒê´+XÊ\T Á|üy˚X¯ô|≥º&É+ nedüs¡+. 2006˝À mHé.dæ.Ç.ÄsY.{Ï.

rdüT≈£îe∫Ãq bıõwüHé ù||üsY‡ eT]j·TT mdt.dæ.Ç.ÄsY.{Ï., ‘Ó\+>±D (eT]j·TT Ä+Á<ÛäÁ|ü<̊XŸ Á|üuÛÑT‘·«+) 2011 bıõwüHé ù||üsY‡˝À >∑DÏ‘·+

n+fÒ uÛÑj·T+ nH̊~ #ê˝≤ eT+~ |æ\¢\qT bÕsƒ¡XÊ\ qT+&ç <ä÷s¡+ #̊düTÔ+~ nH̊ n+XÊìï Á|ükÕÔ$+#êsTT. á ø±s¡D+>±H̊ bÕsƒ¡XÊ\

eT]j·TT ‘·s¡>∑‹ >∑<äT\ nqTuÛÑyêìï eTTK´+>± >∑DÏ‘·+˝À dü+<äs√“¤∫‘·+>± eT]+‘· ns¡úeTj̊T´˝≤ #̊j·T&É+ #ê˝≤ eTTK´+. bÕsƒê´+XÊ\T

(dæ\ãdt   yÓT{°]j·T Ÿ̋) >∑DÏ‘· $<ä́ ô|’ C≤rj·T eT]j·TT sêh <äèø£Œ<∏ëìøÏ nqT>∑TD+>± ñ+&Ü* eT]j·TT $C≤„q XÊg+˝À ã\yÓTÆq

|ü⁄Hê~‘√ dæ<äΔ+ #˚j·÷*.

ˇø£ <̊X̄+ jÓTTø£ÿ ã\+ Á|ü>∑‹o\ kÕ+πø‹ø£ düe÷»+ jÓTTø£ÿ nedüsê\T eT]j·TT Äø±+ø£å\qT rs¡Ã&ÜìøÏ ‘·q Á|ü»\qT dæ<äΔ+#̊ùd

ìã<äΔ‘· eT]j·TT kÕeTs¡ú́ +˝À ñ+~. >∑DÏ‘· $<ë´Á|üD≤[ø£ Á|ü<Ûëq+>± eT÷&ÉT <äX̄\T n+fÒ ÁbÕ<∏ä$Tø£, ÁbÕ<∏ä$Tø√qï‘· eT]j·TT ôdø£+&ÉØ

kÕúsTT˝À, o]¸ø£ dü]Œ\ $<ÛëHê\ô|’ Ä<Ûës¡|ü&ç ñ+≥T+~. ôd+ø£&ÉØ kÕúsTT˝À >∑DÏ‘· ñbÕ<Ûë´j·TT\T ñqï‘· ‘·s¡>∑‘·T\ >∑DÏ‘· bÕsƒ¡´

Á|üD≤[ø£qT á <äèwæº̋ À n<Ûä́ j·Tq+ #˚dæ $<ë´s¡Tú\T ÁbÕ<∏ä$Tø£, ÁbÕ<∏ä$Tø√qï‘· <äX¯\˝À H˚s¡TÃ≈£îqï >∑DÏ‘· uÛ≤eq\ ne>±Vü≤q, $ìjÓ÷>±\qT

eT]+‘· $düÔè‘·|üs¡#·Tø√&ÜìøÏ ‘√&ÉŒ&Ü*. ÁbÕ<∏ä$Tø√qï‘· ‘·s¡>∑‘·T\ dæ\ãdt ìsêàD≤‘·àø£+ô|’ Ä<Ûës¡|ü&ç, ÁbÕ<∏ä$Tø£ >∑DÏ‘· n+XÊ\T eT]j·TT

kÕ<Ûës¡D°ø£s¡D\ jÓTTø£ÿ Ä$wüÿs¡D eT]j·TT ne>±Vü≤q≈£î ÁbÕ<Ûëq´‘· ÇdüTÔ+~. bÕsƒ¡́ |ü⁄düÔø£+ bÕsƒ¡́ Á|üD≤[ø£ Ä<Ûës¡+>± Áyêj·Tã&ç+~.

eTTqT|ü{Ï |ü⁄düÔø±\T eT]j·TT Ç‘·s¡ sêÁcÕº\˝Àì düe÷qkÕúsTT |ü⁄düÔø±\qT ≈£åîDí+>± düMTøÏå+∫q ‘·s¡Tyê‘· Ç~ s¡÷bı+~+#·ã&ç+~.

bÕsƒ¡́ Á|üD≤[ø£, bÕsƒ¡́ |ü⁄düÔø±\T ‘·s¡>∑‹ >∑~ Á|üÁøÏj·T\˝À bÕ˝§Zq&ÜìøÏ, #·]Ã+#·&ÜìøÏ eT]j·TT #·Ts¡T≈£î>± bÕ˝§Zq&ÜìøÏ $<ë´s¡Tú\qT

Áb˛‘·‡Væ≤+#̊ $<Ûä+>± ñHêïsTT.

ÁbÕ<∏ä$Tø£ $<ä́  jÓTTø£ÿ ∫e] <äX̄ nsTTq 8e ‘·s¡>∑‹ >∑DÏ‘·+, dü+Á>∑Vü≤q eT]j·TT dü+øÏ¢wüºyÓTÆq >∑DÏ‘· Ä˝À#·q\‘√ ≈£L&çq >∑DÏ‘·

ÁbÕs¡+uÛÑ+˝ÀøÏ Á|üẙ•+#̊ 9e ‘·s¡>∑‹ >∑DÏ‘êìøÏ ˇø£ yês¡~Û e+{Ï~.

bÕsƒ¡́ |ü⁄düÔø£+ |æ\¢\≈£î |üqT\˝À bÕ˝§Zq&ÜìøÏ ‘·–q+‘· neø±XÊ\qT Çe«&ÜìøÏ Á|üj·T‹ïdüTÔ+~ eT]j·TT bÕsƒê´+XÊ\˝À #̊s¡Ãã&çq

n+XÊ\ Ä<Ûës¡+>± $<ë´s¡Tú\T düeTdǘ \qT kÕ~Û+#̊≥≥Tº Á|üj·T‹ïdüTÔ+~. ñ<ëVü≤s¡D≈£î ªBìï #̊j·T+&çμ eT]j·TT ªBìï Á|üj·T‹ï+#·+&çμ

e+{Ï |üqT\qT eT<Ûä́  eT<Ûä́ ˝À #̊s¡Ãã&Ü¶sTT. M{Ï̋ À Ä˝À∫+#·&É+, Á|ü‹_+_+#·&É+ eT]j·TT #̊j·T&É+ ñ+{≤sTT. ñbÕ<Ûë´j·TT&ÉT eT]j·TT

$<ë´s¡Tú\T M{Ïì eTT+<äT kÕ~Û+∫q ‘·s¡Tyê‘· eTT+<äT≈£îkÕ>±*. ñbÕ<Ûë´j·TT\T nedüs¡yÓTÆq+‘·es¡≈£î e÷Á‘·y˚T düVü‰j·T|ü&Ü*.

$<ë´ dü+e‘·‡s¡+˝À nH̊ø£ e÷s¡T¢ |æ\¢\T nH̊ø£ $wüj·÷\ jÓTTø£ÿ uÛ≤eq\qT |ü⁄qídüMTøÏå+#̊ $<Ûä+>± n<Ûë´j·÷\T ˇø£ (ôd’Œs¡̋ Ÿ)

|ü<äΔ‹˝À ≈£Ls¡Ãã&ç ñ+{≤sTT.á ‘·s¡>∑‹øÏ bÕsƒ¡́  Á|üD≤[ø£ Á|ü<Ûëq+>± Äs¡T Á|ü<Ûëq uÛ≤>±\T>± $uÛÑõ+#ês¡T. n$ 1) dü+U≤´ e´edüú, 2)

;»>∑DÏ‘·+, 3) n+ø£>∑DÏ‘·+, 4) πsU≤>∑DÏ‘·+, 5) πøåÁ‘·>∑DÏ‘·+, 6) <ä‘êÔ+X̄ ìs¡«Vü≤D.

n<Ûë´j·÷\ $es¡D:
dü+K´\T eT]j·TT yê{Ï \ø£åD≤\≈£î dü+ã+~Û+∫q eT÷&ÉT n<Ûë´j·÷\THêïsTT. nø£s¡D°j·T dü+K´\ n<Ûë´j·T+, nø£s¡D°j·T dü+K´\ô|’

>∑TDø±s¡+ eT]j·TT uÛ≤>∑Vü‰s¡ düeTdǘ \‘√ ≈£L&ç ñ+≥T+~. Ç~ nø£s¡D°j·T dü+U´\≈£î ñ+&̊ \ø£åD≤\qT kÕ<Ûës¡D°ø£]düTÔ+~. ˇø£{Ï Ò̋<ë

n+‘·ø£+fÒ m≈£îÿe #·s¡sêX̄ó\T>∑\ düMTø£s¡D≤\ düeTdǘ  kÕ<Ûäq¬ø’ ;»>∑DÏ‘· e´ø°Ôø£s¡D\T eT]j·TT düMTø£s¡D≤\ jÓTTø£ÿ \ø£åD≤\ô|’ <äèwæºkÕ]+#̊

Hê\T>∑T n<Ûë´j·÷\T ñHêïsTT. $<ë´s¡Tú\T düs¡fi¯ dü+ã+<Ûë\‘√ |ü]e÷D≤\ e÷s¡TŒ\ dü«uÛ≤yêìï $X‚¢wæ+#·&ÜìøÏ Á>±|òt\T ñ|üjÓ÷–+#·&É+

H˚s¡TÃ≈£î+{≤s¡T. n˝≤π> |ü{Ïºø£\T eT]j·TT düMTø£s¡D s¡÷|ü+˝À dü+<äs√“¤∫‘· düeTdǘ \qT |ü]wüÿ]+#·T≈£î+{≤s¡T. á $<Ûä+>± |æ\¢\T >∑DÏ‘·

qeT÷Hê\qT ñ|üjÓ÷–+∫ #·s¡sêX̄ó\T eT]j·TT dæúsê+ø±\ eT<Ûä́  |ü]e÷D dü+ã+<Ûë\qT >∑T]Ô+#·>∑\T>∑T‘ês¡T.

ìwüŒ‹Ô eT]j·TT nqTbÕ‘·eTT eT]j·TT yê{Ï nqTes¡ÔHêìøÏ dü+ã+~Û+∫q ¬s+&ÉT n<Ûë´j·÷\THêïsTT. M{Ï̋ À $<ë´s¡Tú\T s¡TdüTeTT

XÊ‘·eTT, ˝≤uÛÑ qcÕº\T, neTàø£|ü⁄|üqTï, u≤s¡Te&û¶ eT]j·TT #·Áø£e&û¶ e+{Ï ìwüŒ‹Ôì ñ|üjÓ÷–+∫, |ü]e÷D≤\qT b˛ Ò̋Ã düeTdǘ \qT kÕ~ÛkÕÔs¡T.

á n<Ûë´j·÷\T yês¡T ñ|üjÓ÷–+#̊ |ü]e÷D≤\T $_ÛqïyÓTÆq$ nsTTq|üŒ{ÏøÏ, yê{Ï uÛ≤eq\T |üs¡düŒs¡ dü+ã+<Ûä+ ø£*– ˇø£<ëìô|’ ˇø£{Ï

Ä<Ûës¡|ü&ç ñ+{≤sTT. n+<äTe\¢ |ü]e÷D≤\qT b˛\Ã&É+ô|’ ne>±Vü≤q ô|+#·Tø√e&ÜìøÏ dü]Œ\ |ü<äΔ‹˝À yê{Ïì ñ|üjÓ÷–+#·e#·TÃ. |æ\¢\T

ÁbÕs¡+uÛÑ<äX¯̋ À πsU≤>∑DÏ‘· u§eTà\T eT]j·TT qeT÷Hê\ >∑T]+∫ ‘Ó\TdüTø√e&É+ eT]j·TT yê{ÏeT<Ûä́  dü+ã+<Ûë\≈£î ‘ê]ÿø£ $es¡D Çe«&É+

H˚s¡TÃø√yê*. πsU≤>∑DÏ‘· u§eTà\ eT<Ûä́  dü+ã+<Ûëìï ns¡ú+ #˚düTø√e&ÜìøÏ ø=ìï Á|üÁøÏj·T\T eT]j·TT yê{Ï \ø£åD≤\ düVü‰j·T+‘√ |æ\¢\≈£î

πsU≤>∑DÏ‘· ìsêàD≤\qT |ü]#·j·T+ #̊XÊs¡T. πøåÁ‘· >∑DÏ‘· $uÛ≤>∑+˝À ¬s+&ÉT n<Ûë´j·÷\T ñHêïsTT. n$ düeT‘·\ |ü{≤\ yÓ’XÊ˝≤´\T eT]j·TT

2D eT]j·TT 3D C≤´$Trj·T |ü{≤\ ñ|ü]‘·\ yÓ’XÊ\´+ n˝≤π> Bs¡È #·‘·Ts¡ÁkÕ\ eT]j·TT Á‹uÛÑTC≤\ e+{Ï ÁbÕ<∏ä$Tø£ Äø£è‘·T\ yÓ’XÊ˝≤´\T

≈£L&Ü >∑Dq #˚j·T&ÉyÓTÆq~. ùdø£]+∫q düe÷#êsêìï |ü{≤\˝À dü÷∫+#·&ÜìøÏ Á>±|òt‡ eT]j·TT bÂqí|ü⁄q´ |ü{Ïºø£\ e+{Ï $$<Ûä e÷sêZ̋ À¢

>∑DÏ‘· düe÷#ês¡+ jÓTTø£ÿ $$<Ûä s¡ø±\ ÁbÕ‹ì<Ûë´\ >∑T]+∫ bÕsƒ¡́ Á|üD≤[ø£ #·]ÃdüTÔ+~.

ø±e⁄q ñbÕ<Ûë´j·TT\T ˇø£ <äèø£Œ<∏ä e÷s¡TŒqT rdüT≈£îe∫Ã ‘·s¡>∑‹ >∑~ Á|üÁøÏj·T\˝À e÷eT÷\T>± nuÛ≤´kÕ\˝Àì düeTdü´\qT

kÕ~Û+#·&Éy˚Tø±ø£ uÛ≤eq\ ne>±Vü≤qqT ô|+bı+~kÕÔs¡ì eT]j·TT dü«‘·Vü‰>± düeTdǘ \qT kÕ~Û+|ü#˚kÕÔs¡ì Ä•+#·&ÉyÓTÆq~.

- bÕsƒ¡́ |ü⁄düÔø£ n_Ûeè~∆ ø£$T{°
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George Polya (1887 - 1985)
Over the years, many have thought about the question whether the art
of problem solving can be taught or is it a talent possessed by only a
few? An effective and definite answer was given by the late George
Polya.  He maintained that the skill of problem solving can be taught.
Polya was born in Hungary in 1887 and received his Ph.D. in
mathematics from the University of Budapest.  He taught for many
years at the Swiss Federal Institute of Technology in Zurich.
Among the numerous books that he wrote he seemed most proud of
‘How to Solve It’ (1945) which has sold nearly one million copies
and has been translated into 17 languages.

Highlights from History

George Polya
(1887-1985)

Polya’s Four principles of Problem solving
I.  Understand the problem
This principle seems so obvious that it need not be mentioned.  However students are often
stymied in their efforts to solve a problem  because they don’t understand it fully or even in
part.  Teachers should ask students such questions as
l  Do you understand all the words used in stating the problems? If not, look them up in the
index, in a dictionary or wherever they can be found.  l What are you asked to find or show
can you restate the problem in your own words. l Is there yet another way to state the
problem  l What does (key word) really mean? l  Could you workout some numerical
examples that would help make the problem clear? l Could you think of a picture or diagram
that might help you to understand the problem. l Is there enough information to enable you to
find a solution. l Is there extraneous information?  l What do you really need to know to
find a solution.
II.  Devise a plan
Devising a plan for solving a problem once it is fully understood may still required substantial
effort. But don’t be afraid to make start you may be on the right track. There are often many
reasonable ways to try to solve a problem and the successful idea may emerge only gradually
after several unsuccessful trials.  A partial list of strategies include.
•  guess and check   •   look for a pattern     •  make an orderly list    •   draw a picture
•   think of the problem as particularly solved  •  think of a similar problem already solved
•  eliminate possibilities  •  solve simpler problem   •  solve an equivalent problem
•  solve an analogous problem  •  use symmetry  •  use a model  • consider special cases
•  work backward  • use direct reasoning  •  use a formula  •  solve an equation   • be ingenious
III. Carryout the plan
Carrying out the plan is usually easier than devising the plan. In general all you need is care
and patience, given that you have the necessary skills.  If a plan does not work immediately
be persistent.  If it still does n’t work, discard it and try a new strategy.  Don’t be misled
this is the way mathematics is done, even by professionals.
IV. Look back
Much can be gained by looking back a completed solution to analyze your thinking and ascertain
just what was the key for solving the problem.  This is how we gain “Mathematical power”, the
ability to come up with good ideas for solving problems never encountered before.
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345$<ë´s¡Tú\ $ø±kÕìøÏ Á|üuÛÑT‘·« ø±qTø£

C≤sY® b˛˝≤´ (1887 - 1985)
ªdüeTkÕ´kÕ<Ûäqμ nH̊~ H̊s¡TÃø=H̊ n+X̄e÷? ̋ Ò<ë Ç~ ø=+‘·eT+~ ‘Ó*yÓ’q yê]øÏ >∑\ düVü≤»

dæ<äΔyÓTÆq kÕeTs¡ú́ e÷? nH̊ Á|üX̄ï nH̊ø£ dü+e‘·‡sê\T>± Á|ü|ü+#·yê´|üÔ+>± n+<äs¡÷ #·]ÃdüTÔqï

Á|üX̄ï.  BìøÏ K∫Ã‘·yÓTÆq, ÄyÓ÷~+|ü<ä–q düe÷<ÛëHêìï Ç∫Ãq yÓTT<ä{Ï e´øÏÔ ø°.X‚. C≤sY®

b˛˝≤´.  áj·Tq <äèwæ˜̋ À düeTkÕ´kÕ<Ûäq HÓ’|ü⁄D´+ nH̊~ ‘·|üŒìdü]>± H̊s¡TÃø√e\dæq n+X̄+.

BìøÏ nH̊ø£ dæ<ë›+‘ê\T áj·Tq Á|ü‹bÕ~+#ê&ÉT.  ªb˛˝≤´μ Vü≤+π>Ø <̊X̄+˝À  1887
dü+e‘·‡s¡+˝À »ìà+#ê&ÉT.  ªªj·T÷ìe]Ù{° Ä|òt ãT&Üô|dtºμμ qT+&ç >∑DÏ‘·+˝À &Üø£ºπs{Ÿ |ü{≤º

bı+<ës¡T.  E´]#Y̋ À >∑\ ªªdæ«dt ô|ò&És¡̋ Ÿ Çì‡dü÷º́ {Ÿ Ä|òt èf…ø±ï\Jμμ˝À #ê˝≤ ø±\+

Ä#ês¡T´ì>± |üì#̊kÕs¡T.  áj·Tq s¡∫+∫q nH̊ø£ Á>∑+<∏ë\˝À #Ó|üŒ<ä–q~.  ‘How to
Solve It’ (1945). düTe÷s¡T 17 uÛ≤wü\˝À ‘·s¡T®e÷ nsTT düTe÷s¡T ̌ ø£ $T*j·THé ø±|”\T

neTàã&çq$.

b˛˝≤´ #Ó|æŒq Hê\T>∑T ªªdüeTkÕ´kÕ<Ûäqμμ ìj·Te÷\T

C≤sY® b˛˝≤´
(1887-1985)

I.  düeTdǘ qT ne>±Vü≤q #̊düTø√e&É+ (Understand the problem)
• ìj·TeT+ >∑T]+∫ eTqeTT Á|ü‘̊´+>± #Ó|üŒe\dæq nedüs¡+ ̋ Ò<äT.  ø±ì $<ë´s¡Tú\T ̌ ø£ düeTdǘ qT kÕ~Û+#·T≥˝À yê]

HÓ’|ü⁄D≤´\qT mø£ÿ&É πø+ÁBø£]+#ê˝À ‘Ó*j·Tø£ ‹ø£eTø£ |ü&ÉT‘·T+{≤s¡T.  BìøÏ ø±s¡D+ düeTdǘ qT |üP]Ô>±q÷, ø=+‘·es¡¬ø’qq÷

dü]>± ne>±Vü≤q #̊düTø=qø£b˛e&ÉẙT.  Bìì n~Û>∑$T+#·&ÜìøÏ ñbÕ<Ûë´j·TT\T ÁøÏ+<ä Çe«ã&çq Á|üX̄ï\qT ẙj·Te#·TÃ.

• düeTdǘ ˝À Çe«ã&çq |ü<ë\˙ï ns¡úyÓTÆHêj·÷? ø±ø£b˛‘̊ ‘·–q ì|òüT+≥Te⁄˝À yÓ‹øÏ ‘Ó\TdüTø√yê*.  • düeTdǘ ˝À @$T

ø£qT>=Hê* nì ‘Ó\TdüTø√e&ÜìøÏ düeTdǘ qT kı+‘·e÷≥\˝À ÁyêdüTø√yê*.  Ç+πø$<Ûä+>±HÓ’Hê Áyêj·T>∑\yÓ÷ |ü]o*+#ê*.

• ndü\T düeTdü´˝À Á|ü<ÛëqyÓT Æq e÷≥\≈£î ns¡ úy˚T$T{Ï? • Bìø=s¡≈£î @yÓ ’Hê dü+U≤´düe÷kÕ\qT

ñ<ëVü≤s¡D\T>± ÁyêdüTø√e#êÃ? • Ò̋<ä+fÒ |ü≥+>±ì, ∫Á‘·+>±ì Bì ne>±Vü≤qø=s¡≈£î ^j·Te#êÃ? • düeTdǘ

kÕ<Ûäqø=s¡≈£î ø±e*‡q düe÷#ês¡eT+‘ê Çe«ã&çq<ë? • Ç~ dü]b˛‘·T+<ë? • nqedüs¡ düe÷#ês¡+ @yÓTÆHê

ñqï<ë? •  ndü\T kÕ<Ûäq ø=s¡≈£î ø±e*‡q düe÷#ês¡+ @$T{Ï?

II.  |ü<∏äø£+ s¡÷bı+~+#·Tø=qT≥ (Devise a plan )
düeTdǘ qT ne>±Vü≤q #̊düTø=qï |æ<ä|ü düeTdǘ qT kÕ~Û+#ê\+fÒ eT]+‘· ÁX̄<ä›‘√ ˇø£|ü<∏äø£+ s¡÷bı+~+#·Tø√yê*.

Bìø=s¡≈£î uÛÑj·T|ü&Ée*‡q nedüs¡+ Ò̋<äT.  MTs¡T düÁø£eT+>±H̊ Ä˝À∫düTÔHêïs¡qTø√+&ç.  düeTdǘ  kÕ<Ûäqø=s¡≈£î ùV≤‘·Tã<ä›yÓTÆq

nH̊ø£ ø±s¡D≤\qTã{Ïº |ü<äΔ‘·T\T ìs¡ísTT+#·Tø√yê*‡q nedüs¡+ ñqï~.  ø=ìï Á|üj·T‘êï\ nq+‘·s¡+ ‘·|üŒø£ eTq≈£î

dü]jÓÆTq |ü<äΔ‹ K∫Ã‘·+>± ‘Ó\TdüTÔ+~.  M{Ï̋ À ø=ìï |ü<äΔ‘·T\T @eTq>±

•  }Væ≤+#·&É+ eT]j·TT dü]#·÷#·Tø=qT≥ •  neT]ø£ ø=s¡≈£î Á|üj·T‹ï+#·&É+ •  Áø£eT+˝À n+XÊ\T ÁyêdüTø√e&É+ •
|ü≥+ y˚j·T&É+ •   ø=+‘·es¡≈£î kÕ~Û+∫q düeTdǘ qT |ü]o*+#·&É+  •  ø=ìï dü+<äsê“\qT ‘=\–+#·+&ç.

•   n<̊$<ÛäyÓTÆq düeTdǘ qT kÕ~Û+#·&É+  • kÕ<äèX̄´+ >∑\ eT]ìï düeTdǘ \T kÕ~Û+#·&É+ • kÂwüºyêìï $ìjÓ÷–+#·&É+

•  ñ|üø£s¡D≤ìï ñ|üjÓ÷–+#·&É+ • Á|ü‘˚´ø£ dü+<äsê“¤\T |ü]o*+#·&É+  • düeTdü´qT yÓqTø£≈£î #·÷&É&É+

•  Á|ü‘·́ ø£å ø±s¡D≤\T $ìjÓ÷–+#·&É+

•   dü÷Á‘êìï ñ|üjÓ÷–+#·&É+ • düMTø£s¡D≤ìï kÕ~Û+#·&É+  •  #ê‘·Ts¡́ + Á|ü<ä]Ù+#·&É+.

III  |ü<∏äø±\T neT\T #̊j·T&É+ (Carryout the plan)
|ü<∏äø±ìï s¡÷bı+~+#·&É+ ø£Hêï |ü<∏äø±ìï neT\T #̊j·T&É+ düT\uÛÑ‘·s¡yÓTÆq |üì.  Bìø=s¡≈£î C≤Á>∑‘·Ô‘√ ≈£L&çq ÁX̄<ä›

nedüs¡+.  Bìø=s¡≈£î Á|ü‘̊´ø£ HÓ’|ü⁄D≤´\T ø£*– e⁄+&Ü*.  |ü<∏äø£+ yÓ+≥H̊ neT\T ø±q|üŒ{Ïø° <Ûäè&ÛÉ+>± ñ+&Ü*.

Ç+ø£q÷ |ü<∏äø£+ HÓs¡ẙs¡ø£b˛‘̊ <ëìì $&ç∫ô|{Ïº ø=‘·Ô |ü<∏äø±ìøÏ neT\T #̊j·T&ÜìøÏ Á|üj·T‹ï+#·e …̋qT.  Ç~ MTs¡T

‘·|ü>± uÛ≤$+#·qedüs¡+ Ò̋<äT.  m+<äTø£+fÒ #ê˝≤ eT+~ >∑DÏ‘· XÊgE„\T, eè‹Ôì|ü⁄DT\T Ç<̊ ‘·s¡Vü‰˝À |ü<∏ääø±\qT

neT\T #̊kÕÔs¡T.

IV. ‹]– #·÷&É&É+ (Look Back)
ˇø£ düeTdǘ qT kÕ~Û+∫q |æ<ä|ü düeTkÕ´kÕ<ÛäqqT ‹]– $X‚¢wæùdÔ eTq+ #ê˝≤ $wüj·÷\qT Á>∑Væ≤+#·e#·TÃ.  düeTdǘ ≈£î

eTq+ Ç∫Ãq kÕ<Ûäq @$<Ûä+>± dü‘·́ yÓTÆq<√ dü]#·÷düTø√e#·TÃ.  Ç<̊ ªª>∑DÏ‘· X̄øÏÔμμì bı+<ä&ÜìøÏ eT÷˝≤<Ûës¡+.

BìqT+&ç eT]ìï eT+∫ Ä˝À#·q\T sêe&ÉẙT ø±≈£î+&Ü n|ü]wüÿè‘· düeTdǘ \ kÕ<Ûäq≈£î <√Vü≤<ä|ü&ÉT‘·T+~.

#·]Á‘·̋ À  eTTU≤´+XÊ\T
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