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Foreword
The Government of Andhra Pradesh has unleashed a new era in school education by

introducing extensive curricular reforms from the academic year 2020-21. The Government
has taken up curricular reforms intending to enhance the learning outcomes of the children
with focus on building solid foundational learning and to build up an environment conducive
for an effective teaching-learning process. To achieve this objective, special care has been
taken in designing the textbooks to achieve global standards.

As a part of the curricular reform, in order to ensure quality transaction of textbooks,
handbooks are given to teachers with elaborate lesson plans for better pedagogical techniques.
Workbooks are prepared for children to enable them working on lessons independently.
They are helpful to children to recapitulate their new knowledge. QR codes are incorporated
in the beginning of each lesson to enable learning outside the classroom. In this textbook,
twelve lessons, two semesters with six lessons each have been incorporated on the themes
like Food, Materials, The world of living, Moving things, How things work, People and
ideas, Natural Phenomena and Natural resources. In order to reinforce the concepts, several
projects and activities are given to inculcate scientific temperament.

Questions are framed for each lesson to recapitulate the conceptual understanding
and to achieve competencies required for project works, drawings and model makings.
Each lesson is provided with eye catching illustrations to engage the children. The key
concepts of the lessons are included under key words and the salient features of the lessons
are given under the title "What we have learnt" for the review of the important concepts. An
effort has been made to relate the scientific concepts with the real-life events thereby
developing and promoting scientific temperament.

We are grateful to our Honourable Chief Minister Sri.Y.S. Jagan Mohan Reddy for
being our source of inspiration to carry out this extensive reform in the education department.
We extend our gratitude to our Honourable Minister of Education, Dr.Adimulapu Suresh,
for striving towards qualitative education. Our special thanks to the Principal Secretary of
School Education Sri. Budithi Rajsekhar, IAS, Director of School Education, Sri Vadrevu
Chinaveerabhadrudu, IAS, Special Officer, English medium Project and State Project Director
Samgra Shiksha, Smt. Vetriselvi.K, IAS for their constant motivation and guidance.

We convey our thanks to the textbook writers who studied curriculum from Chicago
to Singapore and recommended best practices across the globe to reach global standards.
Our heartfelt thanks to NCERT, SCERT of Kerala, Tamil Nadu, Jammu and Kashmir,
Chhattisgarh, Maharashtra and Karnataka in designing the textbooks. We also thank our
textbook writers, editors, artists and layout designers for their contribution in the development
of this textbook. We invite constructive feedback from the teachers and parents in further
refinement of the textbook.
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&Ü. _. Á|ü‘ê|t ¬s&ç¶
dü+#ê\≈£î\T

sêh $<ë´ |ü]XÀ<Ûäq •ø£åD≤ dü+düú

eTT+<äTe÷≥
Ä+Á<ÛäÁ|ü<˚XŸ Á|üuÛÑT‘·«+ 2020`21 $<ë´ dü+e‘·‡s¡+ qT+&ç bÕsƒ¡XÊ\ $<ë´ Á|üD≤[ø£̋ À $düÔè‘·

dü+düÿs¡D\qT Á|üẙX̄ô|≥º&É+ <ë«sê qeX̄ø±ìøÏ Hê+~ |ü*øÏ+~. |ü{ÏwüºyÓTÆq ª|ü⁄Hê~ nø£åsêdǘ ‘·qTμ ì]à+#̊+<äT≈£î
M\T>±, nuÛÑ́ düq |òü*‘ê\T ô|+bı+~+#˚+<äT≈£î ‘√&ÉŒ&˚ HêD´yÓTÆq uÀ<ÛäHêuÛÑ́ düq $<ÛëHêìï Á|üuÛ≤ee+‘·+>±
neT\T #˚j·T&ÜìøÏ, $<ë´ Á|üD≤[ø£ dü+düÿs¡D\‘√ ≈£L&çq bÕsƒ¡´ |ü⁄düÔø±\qT s¡÷bı+~+#ês¡T.

$<ë´ dü+düÿs¡D\˝À uÛ≤>∑+>± eTTqTô|qï&É÷ ̋ Òì $<Ûä+>± bÕsƒ¡́ |ü⁄düÔø±\ s¡÷|üø£\Œq‘√bÕ≥T HêD´yÓTÆq
uÀ<ÛäHêeP´Vü‰\T neT\T |üs¡#̊+<äT≈£î M\T>± ñbÕ<Ûë´j·TT\ ø√dü+ bÕsƒ¡́ Á|üD≤[ø£\T ø£s¡B|æø£\T s¡÷bı+~+#ês¡T.
u≤\\T nuÛ≤´dü+ #˚ùd+<äT≈£î M\T>± esYÿãTø˘\T s¡÷bı+~+#ês¡T. Ç$ u≤\\T ‘·s¡>∑‹>∑~˝À H˚s¡TÃ≈£îqï
n+XÊ\qT |ü⁄q'X¯Ãs¡D #˚düT≈£îH˚+<äT≈£î <√Vü≤<ä|ü&É‘êsTT. ‘·s¡>∑‹ yÓ\T|ü\ d”«j·T nuÛÑ́ düq+ ø√dü+ Á|ü‹
bÕsƒ¡+ ÁbÕs¡+uÛÑ+˝ÀqT QR ø√&ÉT¢ n+~+#·ã&çHêsTT. bÕsƒ¡XÊ\˝À neT\e⁄‘·Tqï q÷‘·q uÀ<ÛäHêuÛÑ́ düq eP´Vü‰\qT
ne>∑‘·+ #˚düT≈£îH˚+<äT≈£î ‘·*¢<ä+Á&ÉT\ ø√dü+ ≈£L&Ü ˇø£ ø£s¡B|æø£ s¡÷bı+~+#ês¡T. $<ë´ dü+e‘·‡s¡+
ÁbÕs¡+uÛÑ+˝À yÓTT<ä{Ï ¬s+&ÉT HÓ\\ bÕ≥T u≤\\qT bÕsƒ¡XÊ\˝À dü+dæ<ä∆+ #˚ùd ø±s¡́ Áø£e÷\qT s¡÷bı+~+∫
neT\T #˚j·T&É+ »s¡T>∑T‘·T+~. Ç~ u≤\\T nuÛÑ´düq yê‘êes¡D≤ìøÏ n\yê≥T|ü&˚̋ ≤ #˚düTÔ+~.

á $<ë´ dü+e‘·‡s¡+ qT+&ç 7 ‘·s¡>∑‹˝À ôd$Tdüºs¡T $<ÛëHêìï Á|üẙX̄ ô|&ÉT‘·THêïs¡T. kÕe÷q´XÊÅdüÔ+
bÕsƒ¡́ bÕdüÔø±ìï ~«uÛ≤cÕ $<Ûëq+˝À eTTÁ~düTÔHêï+. kÕe÷q´ XÊÅdüÔ+ bÕsƒ¡́  |ü⁄düÔø£+˝À 12 bÕsƒê´+XÊ\T ÄVü‰s¡+,
|ü<ësêú\T, Je Á|ü|ü+#·+, düVü≤» <äè–«wüj·T+, edüTÔe⁄\T m˝≤ |üì #̊kÕÔsTT, Á|ü»\T`Ä˝À#·q\T, düVü≤»
eqs¡T\T e+{Ï Ç‹eè‘·Ô+ô|’ ‘·j·÷s¡T#̊j·Tã&Ü¶sTT. á 12 bÕsƒê´+XÊ\T 2 ôd$TdüºsY\˝À, 6 bÕsƒê\T #=|ü⁄Œq
$uÛÑõ+|üã&çq$. uÛ≤eq\qT ã˝Àù|‘·+ #̊j·T&ÜìøÏ,  XÊÅd”Ôj·T dü«uÛ≤yêìï ô|+bı+~+#·&ÜìøÏ nH̊ø£ ÁbÕC…≈£îº\T,
ø±s¡́ ø£̋ ≤bÕ\T Çe«ã&Ü¶sTT. dü+uÛ≤$‘· ne>±Vü≤qqT ‹]– bı+<ä&ÜìøÏ, ÁbÕC…≈£îº |üì, Á&ÜsTT+>¥, qeT÷Hê\
‘·j·÷ØøÏ nedüs¡yÓTÆq kÕeTsêú́ \qT kÕ~Û+#·&ÜìøÏ Á|ü‹ bÕsƒêìøÏ Á|üX̄ï\T s¡÷bı+~+#·ã&Ü¶sTT. ø°\ø£ uÛ≤eq\T
ªªø°\ø£ |ü<ë\Tμμ nH̊ øÏ+<ä, bÕsƒ¡+ jÓTTø£ÿ $•wüº \ø£åD≤\T ªªeTq+ @+ H̊s¡TÃ≈£îHêï+μμ nH̊ o]¸ø£ øÏ+<ä eTTK´yÓTÆq
uÛ≤eq\qT |ü⁄q'X̄Ãs¡D #̊j·TT≥≈£î Çe«ã&Ü¶sTT. XÊÅd”Ôj·T uÛ≤eqqT ì»J$‘· dü+|òüT≥q\‘√ dü+ã+<Ûä+ ø£*|æ
e⁄+#·T≥≈£î Á|üj·T‘·ï+ »]–+~. ‘·<ë«sê XÊÅd”Ôj·T dü«uÛ≤yêìï n_Ûeè~∆ #̊j·T&ÜìøÏ neø±X̄+ ñ+≥T+~.

bÕsƒ¡XÊ\ $<ë´ dü+düÿs¡D\T #˚|üfÒº+<äT≈£î ìs¡+‘·s¡+ dü÷Œ¤]Ôìdü÷Ô eTT+<äT≈£î q&ç|æ+∫q >ös¡e˙j·T
eTTK´eT+Á‹ es¡T´\T l yÓ’.j·Tdt. »>∑Hé yÓ÷Vü≤Hé ¬s&ç¶ >±]øÏ Vü≤è<äj·T|üPs¡«ø£ <Ûäq´yê<ë\T. >∑TD≤‘·àø£ $<ä́ qT
n+~+#˚+<äT≈£î ìs¡+‘·s¡+ ø£èwæ #˚düTÔqï e÷q´ eT+Á‹es¡T´\T &Üˆˆ Ä~eT÷\|ü⁄ düTπswt >±]øÏ qeTdüÿ è‘·T\T.
‘·eT neT÷\´yÓTÆq dü÷#·q\T, dü\Vü‰\‘√ bÕsƒ¡́ |ü⁄düÔø£ s¡÷|üø£\Œq˝À ~XÊìπs›X¯+ #˚dæq l ãT&ç‹ sê»X‚KsY
IAS bÕsƒ¡XÊ\ $<ä́  Á|ü<Ûëq ø±s¡́ <ä]Ù >±]øÏ, l yêÁ&˚e⁄ ∫qMs¡uÛÑÁ<äT&ÉT IAS ø£MTwüqsY, bÕsƒ¡XÊ\ $<ä́
>±]øÏ, Ä+>∑¢e÷<Ûä´eT Á|ü‘˚´ø£ n~Ûø±]DÏ ¬ø. yÓÁ{Ïôd*« IAS >±]øÏ <Ûäq´yê<ë\T.

n+‘·sê®rj·T Á|üe÷D≤\‘√ ≈£L&çq bÕsƒ¡́ +XÊ\T s¡÷bı+~+#˚+<äT≈£î dæ+>∑|üPsY qT+&ç ∫ø±>√ es¡≈£î
$<ë´ Á|üD≤[ø£\qT n<Ûä́ j·Tq+ #̊dæq bÕsƒ¡́ |ü⁄düÔø£ s¡#·sTT‘·\≈£î <Ûäq´yê<ë\T. ‘·eT neT÷´\yÓTÆq dü\Vü‰*∫Ãq
&Üˆˆ e÷j·÷ >∑TDes¡∆q, ø±Héu…Ásê j·T÷ìe]‡{Ï, ÄÅùdº*j·÷ yê]øÏ Á|ü‘˚́ ø£ ø£è‘·»„‘·\T. πøs¡fi¯, ‘·$Tfi¯Hê&ÉT,
ø£sêí≥ø£, eTVü‰sêh, sê»kÕÔHé, Vü≤]j·÷D≤, #Û·rÔdt|òüT&Ûé sêÅcÕº\ $<ë´ |ü]XÀ<Ûäq πø+Á<ë\≈£î <Ûäq´yê<ë\T.
bÕsƒ¡́ |ü⁄düÔø£ s¡÷|üø£\Œq˝À $X‚wü ø£èwæ #˚dæq s¡#·sTT‘·\T, dü+bÕ<ä≈£î\T, ∫Á‘·ø±s¡T\T, &ç.{Ï.|æ. Ò̋̀ ne⁄{Ÿ
&çC…’ì+>¥ yês¡+<ä]ø° Á|ü‘̊´ø£ <Ûäq´yê<ë\T. á bÕsƒ¡́ |ü⁄düÔø£+ô|’ ñbÕ<Ûë´j·TT\T, ‘·*¢<ä+Á&ÉT\ qT+&ç ìsêàD≤‘·àø£
dü÷#·q\T, dü\Vü‰\T kÕ«>∑‹düTÔHêï+.



vi

Instructions to the Teachers
 Children should understand and adjust with their environment. For this, they have to

observe and explore their environment by participating in different activities which
helps them to acquire process skills. Hence, the text book at high school level is given
the title 'General Science'.

 The syllabus and lessons are written according to the conditions of our Andhra Pradesh
State and the themes based on the learning outcomes of the National Council of
Educational Research and Training (NCERT).

 The contents of the lessons are prepared on the themes like Food, Materials, The
World of living, Moving things, people and ideas, How things work, Natural
Phenomena, Natural Resources.

 There are Twelve lessons under seven themes. Each lesson is enriched with colourful
pictures to make children to understand the concepts in a better manner.

 Every lesson starts with either a real-life situation or child experiences based on known
to unknown, simple to complex, inductive and deductive approaches. It gives
opportunity to hands on experience.

 Children are encouraged to respond  about the concepts and their experiences in the
classroom.

 Activities are designed in such a way that the children observe and explore their
surroundings, discuss with their friends, family members, elders and collect the
information, tabulate the data, do experiments, participate in activities and projects.

 This textbook focuses mainly on the processing skills. Hence whole classroom, groups
or individual activities, logos and QR codes are also given to specify the different
activities. Teaching learning process should be carried out with the help of proper
teaching learning material. So, the teacher should prepare required TLM and utilize
virtual, digital classes effectively.

 Exercises are given not only to know what children have learnt, but also to exhibit
and express their creativity, experiences and thoughts. So, all children should be given
a chance to participate in the activities.

 In each lesson there is an ‘Activity’ to give scope for children to explore. Children
should do these activities either individually or in a group.

 There is another activity by the title ‘Think and Discuss’. A scope is provided for the
children to think and discuss them with classmates, teachers or elders. Children should
identify them independently. If 80% of the children can do this, then only the next
lesson should be taken up.

 ‘Key words’ are given at the end of each lesson. These are the important concepts of
the lesson. Children’s conceptual understanding should be evaluated with the key
words. Salient features of the lesson are given by the title 'What we have learnt'.
Children should be made to read these features. These are given to review the concept.

 In each and every lesson, the activities are incorporated keeping in view the Continuous
and Comprehensive Evaluation (C.C.E).

 Teacher should note down the progress of children based on the competencies achieved.
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ñbÕ<Ûë´j·TT\≈£î dü÷#·q\T
 |æ\¢\T yês¡T ìe•+#˚ |ü]düsê\qT ns¡ú+ #˚düTø√yê*, |ü]o*+#ê*, nH«̊wæ+#ê*, Áù|$T+#ê*.  Ç$

Á|üÁøÏj·T HÓ’|ü⁄D≤´\qT bı+<ä&ÜìøÏ düVü‰j·T|ü&É‘êsTT. ø±ã{Ïº á bÕsƒ¡́ |ü⁄düÔø±ìøÏ ªªkÕe÷q´ XÊg+μμ
nqT o]¸ø£ Çe«ã&ç+~.

 dæ\ãdt, bÕsƒê\T eTq Ä+Á<ÛäÁ|ü<̊XŸ sêh |ü]dæú‘·T\qT nqTdü]+∫, Ç‹eè‘êÔ\T C≤rj·T $<ë´ |ü]XÀ<Ûäq,
•ø£åD≤ dü+düú jÓTTø£ÿ nuÛÑ́ düq |òü*‘ê\ Ä<Ûës¡+>± sêj·Tã&Ü¶sTT.

 bÕsƒê´+X̄ $wüj·÷\T ÄVü‰s¡+, |ü<ësêú\T, düJe Á|ü|ü+#·+, #·*+#̊ edüTÔe⁄\T, Á|ü»\T eT]j·TT Ä˝À#·q\T,
edüTÔe⁄\T m˝≤ |üì#˚kÕÔsTT, düVü≤» <äè–«wüj·÷\T, düVü≤» eqs¡T\T e+{Ï Ç‹eè‘êÔ\ Ä<Ûës¡+>±
‘·j·÷s¡T #˚j·Tã&Ü¶sTT.

 Ç+<äT˝À 12 bÕsƒê´+XÊ\T 7 Ç‹ eè‘êÔ\ Ä<Ûës¡+>± ‘·j·÷s¡T #˚j·Tã&Ü¶sTT. $<ë´s¡Tú\T uÛ≤eq\qT
u≤>± ns¡ú+ #˚düTø=qT≥≈£î Á|ü‹ bÕsƒ¡+ s¡+>∑Ts¡+>∑T\ ∫Á‘ê\‘√ düeTè~∆>± ñ+≥T+~.

 Á|ü‹ bÕsƒ¡+ Ä>∑eTq eT]j·TT ì>∑eTq, düs¡fi¯‘· qT+&ç dü+øÏ¢wüº‘·, ‘Ó*dæq $wüj·÷\ qT+&ç ‘Ó*j·Tì
$wüj·÷\‘√ $T[‘·yÓTÆ, ì»J$‘· |ü]dæú‹ Ò̋<ë |æ\¢\ nqTuÛÑyê\‘√ ÁbÕs¡+uÛÑeTe⁄‘·T+~. Ç~ d”«j·T
nqTuÛÑyêìï n+~+#·&ÜìøÏ neø±X¯+ ÇdüTÔ+~.

 |æ\¢\qT ‘·s¡>∑‹>∑~˝À uÛ≤eq\T, yê] nqTuÛÑyê\ >∑T]+∫ e÷{≤¢&É&ÜìøÏ Áb˛‘·‡Væ≤+#ê*.
 |æ\¢\T yê] |ü]düsê\qT >∑eTì+∫, nH˚«wæ+#·&ÜìøÏ, yê] ùdïVæ≤‘·T\T, ≈£î≥T+ã düuÛÑT´\T, ô|<ä›\‘√

#·]Ã+∫ düe÷#êsêìï ùdø£]+#·&É+, <ä‘êÔ+XÊìï |ü{Ïºø£ s¡÷|ü+˝À sêj·TT≥, Á|üjÓ÷>±\T #˚j·TT≥,
ø£è‘ê´\T, ÁbÕC…≈£îº\˝À bÕ˝§Zq&É+ e+{Ï ø±s¡́ ø£̋ ≤bÕ\T s¡÷bı+~+#·ã&Ü¶sTT.

 á bÕsƒ¡́ |ü⁄düÔø£+ Á|ü<Ûëq+>± Á|üÁøÏj·T HÓ’|ü⁄D≤´\ô|’ <äèwæº ô|&ÉT‘·T+~ n+<äTe\¢ |üP]Ô ‘·s¡>∑‹, »≥Tº,
e´øÏÔ>∑‘· ø±s¡´ø£˝≤bÕ\T, ˝À>√\T, QR dü+πø‘ê\T $_Ûqï ø±s¡́ ø£̋ ≤bÕ\qT ù|s=ÿq&ÜìøÏ Çe«ã&Ü¶sTT.
uÀ<ÛäquÛÑ́ düq Á|üÁøÏj·TqT dü¬s’q uÀ<ÛäHê nuÛÑ́ düq kÕeTÁ–‘√ #˚|ü{≤º*. ø±ã{Ïº ñbÕ<Ûë´j·TT&ÉT nedüs¡yÓTÆq
{Ï.m˝Ÿ.m+.qT dæ<ä∆+ #˚j·÷*. es¡TÃe˝Ÿ, &çõ≥˝Ÿ ‘·s¡>∑‘·T\qT düeTs¡úe+‘·+>± ñ|üjÓ÷–+#·Tø√yê*.

 |æ\¢\T H˚s¡TÃ≈£îqï yê{Ïì ‘Ó\TdüTø√e&Éy˚T ø±ø£ yê] düè»Hê‘·àø£‘·qT nqTuÛÑyê\qT, Ä˝À#·q\qT,
Á|ü<ä]Ù+#·&ÜìøÏ, e´ø°Ôø£]+#·&ÜìøÏ ø£è‘ê´\T Çe«ã&Ü¶sTT. ø±ã{Ïº n+<äs¡T |æ\¢\T ø£è‘ê´\˝À bÕ˝§ZqT≥≈£î
neø±X¯+ ø£*Œ+#·ã&çq~.

 Á|ü‹ bÕsƒ¡+˝À Çe«ã&çq ªø£è‘·́ +μ |æ\¢\T nH˚«wæ+#·&ÜìøÏ neø±X¯+ ÇdüTÔ+~. |æ\¢\T á ø£è‘ê´\qT
e´øÏÔ>∑‘·+>± >±ì, »≥Tº>± >±ì #˚j·÷*.

 ªªÄ˝À∫+#·+&ç̀ #·]Ã+#·+&çμμ nH˚ ø£è‘·́ + |æ\¢\T düVü≤#·s¡T\T, ñbÕ<Ûë´j·TT\T, ô|<ä›\‘√ Ä˝À∫+∫
#·]Ã+#·T≥≈£î Çe«ã&Ü¶sTT. |æ\¢\T yê{Ïì kı+‘·>± >∑T]Ô+#ê*. 80% |æ\¢\T #˚j·T>∑*Z‘˚H˚ ‘·s¡Tyê‹
bÕsƒê´+XÊìøÏ yÓfi≤fl*.

 ªªø°\ø£ uÛ≤eq\Tμμ bÕsƒ¡+ ∫es¡ Çe«ã&Ü¶sTT. Ç$ bÕsƒ¡+˝Àì eTTK´uÛ≤eq\T. |æ\¢\T dü+ã+~Û‘· ne>±Vü≤qqT
ø°\ø£ |ü<ë\‘√ n+#·Hê ẙj·÷*. bÕsƒ¡+ jÓTTø£ÿ eTTK´ \ø£åD≤\T ªeTq+ @+ H̊s¡TÃ≈£îHêï+μ nH̊ o]¸ø£ øÏ+<ä
Çe«ã&Ü¶sTT. |æ\¢\T M{Ïì #·~ẙ≥≥T¢ #·÷&Ü*. Ç$ uÛ≤eq\qT düMTøÏå+#·T≥≈£î Çe«ã&Ü¶sTT.

 Á|ü‹bÕsƒ¡+˝Àì ø£è‘ê´\T ìs¡+‘·s¡ düeTÁ>∑ eT÷˝≤´+ø£q+‘√ $©q+ #˚j·Tã&Ü¶sTT.
 ñbÕ<Ûë´j·TT&ÉT, $<ë´]ú kÕ~Û+∫q kÕeTsêú́ \qT qyÓ÷<äT #˚j·÷*.
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- Rabindranath Tagore

Our National Anthem  |  C≤rj·T ^‘·+

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.

uÛ≤s¡‘·<˚X¯+ Hê e÷‘·èuÛÑ÷$T. uÛ≤s¡rj·TT\+<äs¡÷ Hê dü̈ <äs¡T\T.
H˚qT Hê <˚XÊìï Áù|$TdüTÔHêïqT. düTdü+|üqïyÓTÆq, ãVüQ$<ÛäyÓTÆq Hê <˚X¯ yês¡dü‘·« dü+|ü<ä Hê≈£î >∑s¡«ø±s¡D+.

BìøÏ ns¡Ω‘· bı+<ä&Üì¬ø’ düs¡«<ë H˚qT ø£èwæ #˚kÕÔqT.
Hê ‘·*¢<ä+Á&ÉT*ï, ñbÕ<Ûë´j·TT*ï, ô|<ä›\+<ä]ï >ös¡$kÕÔqT. Á|ü‹yê]‘√qT eTsê´<ä>± q&ÉT#·Tø=+{≤qT.

»+‘·Te⁄\|ü≥¢ <äj·T‘√ ñ+{≤qT.
Hê <˚X¯+|ü≥¢, Hê Á|ü»\|ü≥¢ ùdyêìs¡‹‘√ ñ+{≤qì Á|ü‹»„ #˚düTÔHêïqT.

yê] ÁX‚jÓ÷_Ûeè<äT∆̋ Ò Hê Äq+<ëìøÏ eT÷˝+.

Pledge  |  Á|ü‹»„

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

Panjaba-Sindhu-Gujarata-Maratha
Dravida-Utkala-Banga

Vindhya-Himachala-Yamuna-Ganga
uchchala-jaladhi-taranga
Tava Subha name jage,
tave subha 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.

»q>∑DeTq n~ÛHêj·Tø£ »j·TùV≤!
uÛ≤s¡‘· uÛ≤>∑́ $<Ûë‘ê!

|ü+C≤ã, dæ+<ÛäT, >∑T»sê‘·, eTsêsƒê,
Á<ë$&É, ñ‘·ÿfi¯, e+>±!

$+<Ûä´, Væ≤e÷#·\, j·TeTTHê, >∑+>±!
ñ#·Ã\ »\~Û ‘·s¡+>±!
‘·e X¯óuÛÑHêy˚T C≤π>!

‘·e X¯óuÛÑ Ä•wü e÷"π>
>±ùV≤ ‘·e »j·T>±<∏ë!

»q>∑D eT+>∑fi¯<ëj·Tø£ »j·TùV≤!
uÛ≤s¡‘· uÛ≤>∑́  $<Ûë‘ê!

»j·TùV≤! »j·TùV≤! »j·TùV≤!
»j·T »j·T »j·T »j·TùV≤!!

- s¡M+Á<äHê<∏é sƒê>∑÷sY

- Pydimarri Venkata Subba Rao

- ô|’&çeTÁ] yÓ+ø£≥ düTu≤“sêe⁄



ix

S.No. Academic Standard Explanation

1. Conceptual understanding

2. Asking questions and
making hypothesis

3. Experimentation and
field investigation

4. Information skills and
Projects

5. Communication through
drawing and model making

6. Appreciation and aesthetic
sense and values

7. Application to daily life and
concern to biodiversity

Academic Standards - Learning Outcomes

Children are able to explain, classify, analyze, cite
examples, give reasons, and give comparison and
differences, explain the process of given concepts in the
textbook.

Children are able to ask questions to understand, to clarify
the concepts and to participate in discussions. They are
able to make hypothesis on given issues.

Children are able to do experiments on their own to
understand given concepts in the textbook. They are
able to participate in field investigation and making
reports on them.

Children are able to collect information (by using
interviews, internet etc.) and analyse systematically. They
are able to conduct their own project work.

Children are able to explain their conceptual
understanding by drawing figures and making models.

Children are able to appreciate man power and nature,
and have aesthetic sense towards nature. They are also
able to follow constitutional values.

Children are able to utilize scientific concept to face their
daily life situations. They are able to show concern
towards biodiversity.



x

Áø£.dü+. $<ë´Á|üe÷D≤\T $es¡D

bÕsƒê´+XÊ\˝Àì uÛ≤eq\qT ns¡ús#˚düTø=ì kı+‘·+>±
$e]+#·&É+, ñ<ëVü≤s¡D*e«&É+, b˛*ø£\T uÒ<Ûë\T #Ó|üŒ&É+,
ø±s¡D≤\T $e]+#·&É+, $<ÛëHê\qT $X¯Bø£]+#·&É+
#˚j·T>∑\s¡T.
$wüj·÷ìï ns¡ú+ #̊düTø√e&ÜìøÏ, dü+<̊Vü‰\qT rs¡TÃø√e&ÜìøÏ,
#·]Ã+#·&ÜìøÏ |æ\¢\T Á|ü•ï+#·>∑\>±*. ‘·eT |ü]o\q\
|ò ü*‘ê\T m˝≤ ñ+{≤jÓ÷ |ü]ø£\Œq #˚j·T>∑\>±*.
}Væ≤+#·>∑\s¡T.
uÛ≤eq\qT  ns¡ú+#˚düTø√e&ÜìøÏ bÕsƒ¡́ |ü⁄düÔø£+˝À dü÷∫+∫q/
kı+‘· Á|üjÓ÷>±\T #̊j·T>∑\>±*. |ü]ø£sê\qT neTs¡Ã>∑\>±*.
πøåÁ‘· |ü]o\q\˝À bÕ˝§Zì ìy˚~ø£\T ‘·j·÷s¡T #˚j·T>∑\s¡T.

bÕsƒ¡´|ü⁄düÔø£+˝Àì $_Ûqï uÛ≤eq\qT ns¡ú+ #˚düTø√e&ÜìøÏ
ned üs ¡y Ó T Æq d üe÷#êsêìï ùdø £]+∫ (Ç+≥s ¡÷«´ ,
Ç+≥sYHÓ{Ÿ.....<ë«sê) $X‚¢wæ+#·>∑*π> HÓ’|ü⁄D´+ ø£*– ñ+&Ü*.
ÁbÕC…≈£îº |üqT\T  ìs¡«Væ≤+#·>∑\s¡T.

‘êqT H˚s¡TÃ≈£îqï $C≤„qXÊÁdüÔ uÛ≤eq\≈£î dü+ã+~Û+∫q
∫Á‘ê\qT ̂ j·T&É+ <ë«sê, qeT÷Hê\T ‘·j·÷s¡T #̊j·T&É+ <ë«sê
‘·q ne>±Vü≤qqT e´ø£Ô+ #˚j·T>∑\s¡T.

$C≤„qXÊÁkÕÔìï H˚s¡TÃø√e&É+ <ë«sê Á|üø£è‹ì, e÷qeÁX¯eTqT
>ös¡$+#·&É+, n_Ûq+~+#·&É+‘√ bÕ≥T kÂ+<äsê´‘·àø£ düŒèVü≤
ø£*– ñ+&Ü*. sêC≤´+>∑ $\Te\qT bÕ{Ï+#·>∑\s¡T.

H˚s¡TÃ≈£îqï $C≤„qXÊÁdüÔ $wüj·÷\qT <Ó’q+~q J$‘·+˝À
m<äTs ¡j˚T´ d üeTdü´\ |ü]cÕÿsêìøÏ d üeTs ¡ úe+‘·+>±
$ìjÓ÷–+#·Tø√>∑\s¡T. JeyÓ’$<Ûä́  ÁbÕ<Ûëq´‘·qT
>∑T]Ô+#·>∑\s¡T. <ëìì ø±bÕ&É{≤ìøÏ ø£èwæ#˚j·T>∑\s¡T.

$<ë Á́|üe÷D≤\T ` nuÛÑ́ düq |òü*‘ê\T

$wüj·÷e>±Vü≤q1.

Á|ü•ï+#·&É+, |ü]ø£\Œq
#˚j·T&É+

düe÷#ês¡ ùdø£s¡D HÓ’|ü⁄D≤´\T,
ÁbÕC…≈£îº |üqT\T

u§eTà\T ̂ j·T&É+, qeT÷Hê\T
‘·j·÷s¡T #˚j·T&É+

n_Ûq+~+#·&É+, kÂ+<äsê´‘·àø£
düŒèVü≤ ø£*–ñ+&É≥+,
 $\Te\T bÕ{Ï+#·&É+

ì»J$‘· $ìjÓ÷>∑+,
JeyÓ’$<Ûä́ + |ü≥¢ kÕqTuÛÑ÷‹
ø£*–ñ+&É≥+

2.

4.

5.

6.

7.

Á|üjÓ÷>±\T, πøåÁ‘·|ü]o\q\T3.



GENERAL SCIENCE

kÕe÷q´XÊÅdüÔ+
Class (‘·s¡>∑‹) - 7

Semester (ôd$TdüºsY) - 2
Lesson

No.
Lesson Name

No.  of
Periods

Month Pages

bÕsƒ¡+ dü+K´ bÕsƒ¡+ ù|s¡T |”]j·T&ÉT¢ HÓ\ ù|J\T

Student cornerTeacher corner

1. How do the new plants arise 10 November 2-31

ø=‘·Ô yÓTTø£ÿ\T m˝≤ @s¡Œ&É‘êsTT qe+ãsY
2. Wonders of Light 11 December 32-67

ø±+‹‘√ n<äT“¤‘ê\T &çôd+ãsY
3. Heat, temperature and climate 10 January 68-107

ñwüí+, ñc˛íÁ>∑‘·, o‘√wüídæú‹ »qe]
4. Changes around us 13 February 108-135

eTq #·T≥÷º »]π> e÷s¡TŒ\T |òæÁãe]
5. Fibres and Fabrics 10 February 136-165

<ësê\T ` <äTdüTÔ\T |òæÁãe]
6. Soil and water 13 March 166-198

H˚\ ` ˙s¡T e÷]Ã



7th Class     General Science 2 How do the new plants arise

Valli along with her mother was making flower garlands. While she was making these garlands
with rose flowers, suddenly she got a doubt where are the seeds in the rose plants? She asked her
mother about that. Read the following discussion between them.

Learner will be able to

• conduct simple investigations to find how
new plants arises.

• differentiate sexual and asexual
reproduction in plants.

• classify complete and incomplete flowers,
unisexual and bisexual flowers.

• identify flower parts, different type of
flowers.

• explain the modes of pollination.

• draw labelled diagram of L.S of flower.

Learning outcomes

1.1 Modes of reproduction

1.2 Asexual reproduction in plants

1.3 Vegetative propagation

1.4 Sexual reproduction in plants

1.5 Different parts and types of flowers

1.6 Complete and incomplete flowers

1.7 Bisexual and unisexual flowers

1.8 Reproductive parts of flower

1.9 Pollination

1.10 Seed dispersal

Concepts covered



ø=‘·Ô yÓTTø£ÿ\T m˝≤ @s¡Œ&É‘êsTT37e ‘·s¡>∑‹ kÕe÷q´XÊg+

e*¢, yêfi¯fl neTà>±]‘√ ø£*dæ |üP\<ä+&É\T n\T¢‘·T+~. >∑T˝≤;\qT n\T¢‘·÷ ñ+&É>± nø£kÕà‘·TÔ>±
‘·q≈£î >∑T˝≤_ yÓTTø£ÿ˝À $‘·ÔHê\T mø£ÿ&É ñ+{≤sTT? nH̊ nqTe÷q+ e∫Ã+~. yÓ+≥H̊ neTàqT n&ç–+~. yê]
eT<Ûä́  »]–q dü+uÛ≤wüDqT #·<äe+&ç.

nuÛÑ́ düq |òü*‘ê\T uÛ≤eq\T
nuÛ≤´dü≈£î&ÉT

• ø=‘·Ô yÓTTø£ÿ\T m˝≤ ñ<ä“¤$kÕÔjÓ÷ ‘Ó\TdüT
ø=qT≥≈£î ∫{Ïº |ü]XÀ<Ûäq\T #˚kÕÔ&ÉT.

• yÓTTø£ÿ\˝À ˝…’+–ø£, n˝…’+–ø£ Á|ü‘·T´‘·Œ‘·TÔ\
eT<Ûä́  ‘˚&Ü >∑T]ÔkÕÔ&ÉT.

• |üPcÕŒ\qT dü+|üPs¡í eT]j·TT ndü+|üPs¡í
|ü⁄cÕŒ\T, @ø£*+>∑ eT]j·TT ~«*+>∑
|ü⁄cÕŒ\T>± eØZø£]kÕÔ&ÉT.

• $$<Ûä s¡ø±\ |ü⁄cÕŒ\qT, |ü⁄wüŒ uÛ≤>±\qT
>∑T]ÔkÕÔ&ÉT.

• |üsê>∑dü+|üs¡ÿ+ »s¡T>∑T $<ÛëHêìï $e]kÕÔ&ÉT.
• |ü⁄wüŒ+ ì\Te⁄ø√‘· |ü{≤ìï ̂ kÕÔ&ÉT.

1.1 Á|ü‘·T´‘·Œ‹Ô $<ÛëHê\T
1.2 yÓTTø£ÿ\˝À n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
1.3 XÊFjÓ÷‘·Œ‹Ô
1.4 yÓTTø£ÿ\˝À ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô
1.5 |ü⁄e⁄«\˝À s¡ø±\T, $$<Ûä uÛ≤>±\T
1.6 dü+|üPs¡í eT]j·TT ndü+|üPs¡í |ü⁄cÕŒ\T
1.7 ~«*+>∑ eT]j·TT @ø£*+>∑ |ü⁄cÕŒ\T
1.8 |ü⁄cÕŒ\˝À ˝…’+–ø£ uÛ≤>±\T
1.9 |üsê>∑dü+|üs¡ÿ+

1.10 $‘·ÔHê\ Á|üj·÷D+
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After the conversation with her mother a number of questions arose in her mind.

 Can we grow all plants by planting their stems?

 How do new plants arise?

Have you ever faced such questions? Let us know how new plants arise.

All plants are capable of reproduction. This process of giving rise to new ones of their own
kind is called Reproduction. Reproduction helps to increase their number and continue their
existance. All plants produce new once like them. There is no existence for plants without
reproduction. Now we will learn about different methods or modes of reproduction.

1.1   Modes of Reproduction

pic. A pic. B

Observe the picture A, which part is producing new plants? Observe the picture B, which
part is producing new plants? Do all the plants reproduce in same way?

Generally, plants reproduce in two ways. They are with seeds, and without seeds.
Reproduction in plants with seeds is called Sexual Reproduction. Reproduction in plants without
seeds is called Asexual Reproduction.



ø=‘·Ô yÓTTø£ÿ\T m˝≤ @s¡Œ&É‘êsTT57e ‘·s¡>∑‹ kÕe÷q´XÊg+

e©¢ yêfi¯fl neTà‘√ e÷{≤¢&çq ‘·s¡Tyê‘·, ‘·q yÓT<ä&ÉT˝À nH˚ø£ Á|üXï̄\T yÓT~˝≤sTT.
 ø±+&Ü\qT Hê≥&É+ <ë«sê eTq+ nìï yÓTTø£ÿ\q÷ ô|+#·e#êÃ?
 ø=‘·Ô yÓTTø£ÿ\T m˝≤ ekÕÔsTT?

MTs¡T m|ü⁄Œ&Ó’Hê Ç≥Te+{Ï Á|üX̄ï\T m<äTs=ÿHêïsê? ø=‘·Ô yÓTTø£ÿ\T m˝≤ ñ‘·Œ‹Ô ne⁄‘êjÓ÷  ‘Ó\TdüT≈£î+<ë+.
nìï yÓTTø£ÿ\÷ ø=‘·Ô yÓTTø£ÿ\qT ñ‘·Œ‹Ô #̊j·T>∑\ kÕeTsêú́ ìï ø£*–ñ+{≤sTT. ‘·eTqT b˛*q ø=‘·Ô yê{Ïì

ñ‘·Œ‹Ô #˚ùd á Á|üÁøÏj·TqT Á|ü‘·T´‘·Œ‹Ô nì n+{≤s¡T. Á|ü‘·T´‘·Œ‹Ô yÓTTø£ÿ\ dü+K´qT ô|+#·&ÜìøÏ eT]j·TT yê{Ï
eTqT>∑&ÉqT ø=qkÕ–+#·&ÜìøÏ düVü‰j·T|ü&ÉT‘·T+~. nìï yÓTTø£ÿ\T ≈£L&Ü yê{Ïì b˛*q ø=‘·Ô yÓTTø£ÿ\qT ñ‘·Œ‹Ô
#˚kÕÔsTT. Á|ü‘·T´‘·Œ‹Ô Ò̋≈£î+fÒ  eø£å C≤‘·T\≈£î ñìøÏ ñ+&É<äT. $$<Ûä Á|ü‘·T´‘·Œ‹Ô |ü<ä∆‘·T\T Ò̋<ë $<ÛëHê\
>∑T]+∫ ‘Ó\TdüT≈£î+<ë+.

1.1   Á|ü‘·T´‘·Œ‹Ô $<ÛëHê\T

|ü≥+ A |ü≥+ B
|ü≥+ AqT >∑eTì+#·+&ç, @ uÛ≤>∑+ ø=‘·Ô yÓTTø£ÿ\qT ñ‘·Œ‹Ô #̊düTÔ+~? |ü≥+ BqT >∑eTì+#·+&ç, @ uÛ≤>∑+

ø=‘·Ô yÓTTø£ÿ\qT ñ‘·Œ‹Ô #˚düTÔ+~? nìï yÓTTø£ÿ\T ̌ πø $<Ûä+>± Á|ü‘·T´‘·Œ‹Ô #˚kÕÔj·÷?
kÕ<Ûës¡D+>± yÓTTø£ÿ\T ¬s+&ÉT s¡ø±\T>± Á|ü‘·T´‘·Œ‹Ô #Ó+<äT‘êsTT. $‘·ÔHê\‘√ eT]j·TT $‘·ÔHê\T ̋ Ò≈£î+&Ü

»s¡T>∑T‘·T+~. yÓTTø£ÿ\˝À $‘·ÔHê\ <ë«sê »]π> Á|ü‘·T´‘·Œ‹Ôì ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T. $‘·ÔHê\T ̋ Ò≈£î+&ÜH̊
yÓTTø£ÿ\˝À »]π> Á|ü‘·T´‘·Œ‹Ôì n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T.

neTà! >∑T\; yÓTTø£ÿ≈£î $‘·ÔHê\T
mø£ÿ&É ñ+{≤sTT?

@+{°, #·÷&É̋ Ò<ë! eT] eTq ô|s¡{Ï̋ À
>∑T˝≤; yÓTTø£ÿ\T m˝≤ ô|+#êe⁄?

ÄX¯Ãs¡́ +>± ñ+~! ø=eTà\T ø=‘·Ô
yÓTTø£ÿ\T>± ô|s¡T>∑T‘êj·÷?

ì»e÷! ÄX̄Ãs¡́ +>± ñ+<̊ ø±ì.. ø=‘·ÔyÓTTø£ÿ\T
sêyê\+fÒ $‘·ÔHê\T ø±yê* ø£<ë? ø=eTà qT+&ç

ø=‘·Ô yÓTTø£ÿ\T m˝≤ ekÕÔsTT.

>∑T˝≤; yÓTTø£ÿ≈£î $‘·ÔHê\T!
H˚qT m|ü⁄Œ&ÉT #·÷&É̋ Ò<äT.

ø=eTà\T bÕ‘êqT, n$ yÓTTø£ÿ\T>±
ô|s¡T>∑T‘·THêïsTT.

e©¢, >∑T˝≤; yÓTTø£ÿ˝Ò ø±<äT
eT+<ës¡yÓTTø£ÿ\T ≈£L&Ü Ç˝≤H˚ ô|+#êqT.

Hê≈£î ‘Ó*j·T<äT, Ä $wüj·T+ qTy˚«
‘Ó\TdüT≈£îì Hê≈£î $e]+#ê*. ø±ì #ê˝≤

yÓTTø£ÿ\T H˚qT Ç˝≤H˚ Hê{≤qT.
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Let us do the following activity for better understanding about types of reproduction.

Discuss with your friends and teachers and fill the table given below with 'yes' or 'no'
Options. Answer the questions given below.

Table-1
Sl.
No.

Name of the plant
Reproduce

through seeds
Reproduce

without seeds
1. Jasmine (malli)

2. Tamarind (chinta)

3. Curry leaf (Karivepaaku)

4. Banana (Arati)

5. Coriander (kottimeera)

6. Drumsticks (munaga)

 Which plants reproduce through seeds?

 Which plants reproduce without seeds?

 Which plants reproduce by both means?

From the above findings we can say that, some of the plants reproduce with seeds and
some will reproduce through parts of their bodies other than seeds, some of them reproduce in
both ways. Now let us discuss the methods of reproduction.

1.2   Asexual reproduction

 Have you ever seen seeds in Banana?

 Have you ever seen seeds in Jasmine?

Reproduction in plants through parts of their bodies other than seeds is called asexual
Reproduction.

Different plants reproduce through different asexual methods such as binary fission, budding,
fragmentation, spore formation etc. We will learn more about them in higher classes. In some
plants asexual reproductions takes place through vegetative propagation. Let us discuss about
the vegetative propagation.

1.3   Vegetative propagation

 Did you observe how the Hibiscus plant propagate?

In some plants asexual reproduction occurs through some vegetative parts like stem, roots
and leaf. Hibiscus also can be propagated by means of stem.

Let us learn about some naturally occurring vegetative propagative methods by reading the
data collected by Raju and his team.
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Á|ü‘·T´‘·Œ‹Ô s¡ø±\ >∑T]+∫ eT]+‘· yÓTs¡T>±Z ns¡ú+ #˚düTø√e&ÉìøÏ  ~>∑Te ø£‘ê´ìï #˚<ë›+.

MT ùdïVæ≤‘·T\T eT]j·TT ñbÕ<Ûë´j·TT\‘√ #·]Ã+∫ ÁøÏ+~ |ü{Ïºø£qT WqT Ò̋<ë ø±<äT düe÷<ÛëHê\‘√
|üP]+#·+&ç. ÁøÏ+~ Á|üX¯ï\≈£î düe÷<ÛëHê\T Çe«+&ç.

|ü{Ïºø£̀ 1

Áø£.dü+. #Ó≥Tº ù|s¡T $‘·ÔHê\ <ë«sê Á|ü‘·T´‘·Œ‹Ô $‘·ÔHê\T ̋ Ò≈£î+&Ü
Á|ü‘·T´‘·Œ‹Ô

1. eT …̋¢|üPe⁄
2. ∫+‘·
3. ø£]y˚bÕ≈£î
4. ns¡{Ï
5. ø=‹ÔMTs¡
6. eTTq>∑

 $‘·ÔHê\ <ë«sê @ yÓTTø£ÿ\T Á|ü‘·T´‘·Œ‹Ô #˚düTÔHêïsTT ?
 @ yÓTTø£ÿ\T $‘·ÔHê\T ̋ Ò≈£î+&Ü Á|ü‘·T´‘·Œ‹Ô#˚düTÔHêïsTT?
 @ yÓTTø£ÿ\T ¬s+&ÉT e÷sêZ\ <ë«sê Á|ü‘·T´‘·Œ‹Ô ì #˚düTÔHêïsTT?

ô|’ |ü]o\q\ <ë«sê ø=ìï yÓTTø£ÿ\T $‘·ÔHê\ <ë«sê Á|ü‘·T´‘·Œ‹Ôì »s¡T|ü⁄‘·T+&É>±, ø=ìï yÓTTø£ÿ\T
$‘·ÔHê\T ø±≈£î+&Ü Ç‘·s¡ uÛ≤>±\ <ë«sê Á|ü‘·T´‘·Œ‹Ôì »s¡T|ü⁄‘·THêïsTT, ø=ìï ¬s+&ÉT e÷sêZ\˝ÀqT Á|ü‘·T´‘·Œ‹Ôì
»s¡T|ü⁄‘êj·Tì #Ó|üŒe#·TÃ. Ç|ü&ÉT eTq+ Á|ü‘·T´‘·Œ‹Ô $<Ûëq+ >∑T]+∫ ‘Ó\TdüT≈£î+<ë+.

1.2   n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
 ns¡{Ï|ü+&ÉT˝À $‘·ÔHê\T m|ü⁄Œ&Ó’Hê #·÷XÊsê?
 MTs¡T m|ü⁄Œ&Ó’Hê $‘·ÔHê\qT eT …̋¢ yÓTTø£ÿ\˝À #·÷XÊsê?

$‘·ÔHê\T ø±≈£î+&Ü Ç‘·s¡ uÛ≤>±\ <ë«sê yÓTTø£ÿ\˝À »]π> Á|ü‘·T´‘·Œ‹Ôì n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T.
$$<Ûä C≤‹ yÓTTø£ÿ\T ~«<ë $∫Ã‹Ô, yÓTT>∑Z‘=&É>∑&É+, dæ<ä›;C≤\T @s¡Œ&É≥+ yÓTT<ä˝…’q $$<Ûä n˝…’+–ø£

$<ÛëHê\ <ë«sê Á|ü‘·T´‘·Œ‹Ô #Ó+<äT‘êsTT. yê{Ï >∑T]+∫ ô|’ ‘·s¡>∑‘·T˝À¢ ‘Ó\TdüT≈£î+<ë+. ø=ìï yÓTTø£ÿ\˝À
n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô XÊFjÓ÷‘·Œ‹Ô |ü<ä›‹˝À »s¡T>∑T‘·T+~. XÊFjÓ÷‘·Œ‹Ô >∑T]+∫ #·]Ã<ë›+.

1.3   XÊFjÓ÷‘·Œ‹Ô
 ø=‘·Ô eT+<ës¡ yÓTTø£ÿ\T m˝≤ ñ‘·Œ‹Ô #˚kÕÔs√ >∑eTì+#êsê?

ø=ìï yÓTTø£ÿ\˝À ø±+&É+, y˚s¡T¢ eT]j·TT Ä≈£î e+{Ï ø=ìï eø£å uÛ≤>±\ <ë«sê n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
»s¡T>∑T‘·T+~. eT+<ës¡+ ≈£L&Ü ø±+&É+ <ë«sê ô|+#·ã&ÉT‘·T+~.

sêE eT]j·TT n‘·ì ã+<ä+ ùdø£]+∫q düe÷#êsêìï #·<äe&É+ <ë«sê düVü≤»+>± \_Û+#˚ ø=ìï
XÊFj·T ñ‘·Œ‹ |ü<ä∆‘·T\ >∑T]+∫ eTq+ Ç|ü⁄Œ&ÉT ‘Ó\TdüT≈£î+<ë+.
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Raju and his team conducted a survey to collect information from farmers in his village
regarding the crops grown by them through vegetative propagation. They prepared a questionnaire
to gather the information.

Rangayya-Farmer: I cultivate banana crop in my field. I planted pilakulu
(suckers) of banana in rows. When the banana plants grow, a small new
plant rises from the base of mother plant. We separate them and plant
them to grow as new plants.

Jojappa-Landlord: Have you observed the nodes on sugar cane plant?
We cut the sugarcane stem into pieces with atleast one node and plant it
in the soil.  After few days new plants will develop from the nodes. That
is the crop of sugarcane.

Gouse- Nursery Owner: We cultivate flower crops. We grow jasmine
in summer and chrysanthemum every winter. Small new plants arise from
the underground stem of the mature parent plant. We separate them and
plant them to grow into a new plant.

Mahalakshmi- Vegetable merchant: I have leafy vegetables business.
Mint has great demand in market. We grow mint in an easy method. We
cut the twigs with nodes and sow them in soil which develops roots and
give the crop

Saraswati and Ravi Naik-Vegetable farmers: We cultivate Potato,
Turmeric, Colocasia, and different types of tuber plants. Have you ever
seen notches on the potatoes (called eye) which are cut and grown
separately.

fig. 1
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sêE eT]j·TT n‘·ì ã+<ä+ ‘·q Á>±eT+˝Àì ¬s’‘·T\ qT+∫ XÊFj·T ñ‘·Œ‹Ô  <ë«sê  |ü+&ç+#˚
|ü+≥\≈£î dü+ã+~Û+∫q düe÷#êsêìï ùdø£]+#·&ÜìøÏ düπs« ìs¡«Væ≤+#ês¡T. düe÷#êsêìï ùdø£]+#·&ÜìøÏ yês¡T
ˇø£ Á|üXÊïe[ì ‘·j·÷s¡T #˚XÊs¡T.

s¡+>∑j·T´-¬s’‘·T : Hê bı\+˝À ns¡{Ï |ü+≥ kÕ>∑T #˚kÕÔqT. H˚qT es¡Tdü>± ns¡{Ï
|æ\ø£\T (düø£ÿsY‡) Hê{≤qT. ns¡{Ï yÓTTø£ÿ\T ô|]π> ø=~› ‘·*¢ yÓTTø£ÿ n&ÉT>∑T uÛ≤>∑+
qT+∫ ∫qï ø=‘·Ô yÓTTø£ÿ ô|’øÏ ̋ ÒdüTÔ+~. yê{Ïì ẙs¡T #̊dæ ø=‘·Ô yÓTTø£ÿ\T>± ô|+#·T‘ê+.

CÀC…|üŒ`uÛÑ÷kÕ«$T : #Ós¡T≈£î >∑&É\ MT<ä ø£DT|ü⁄\qT MTs¡T #·÷XÊsê? ø£̇ dü+ ̌ ø£
ø£DT|ü⁄ ñqï #Ós¡≈£î >∑&ÉqT rdüTø=ì H˚\˝À Hê≥T‘êeTT. ø=ìï s√E\ ‘·s¡Tyê‘·
ø£DT|ü⁄\ qT+&ç ø=‘·Ô yÓTTø£ÿ\T n_Ûeè~∆ #Ó+<äT‘êsTT. Ç~ #Ós¡≈£î |ü+≥.

>ödt̀ qs¡‡Ø j·T»e÷ì : |üP\ |ü+≥qT eTq+ |ü+&çkÕÔ+. ẙdü$ø±\+˝À eT …̋¢|ü⁄e⁄«\qT
eT]j·TT o‘êø±\+˝À #êeT+‹ |üP\qT |ü+&çkÕÔeTT. ô|<ä› yÓTTø£ÿ\ uÛÑ÷$T˝À ñqï
ø±+&É+ qT+&ç ∫qï yÓTTø£ÿ\T ekÕÔsTT. yê{Ïì ẙs¡T#̊kÕÔeTT eT]j·TT Áø=‘·Ô yÓTTø£ÿ\
ø√dü+ yê{Ïì Hê≥‘êeTT.

eTVü‰˝øÏåà`≈£Ls¡>±j·T\ yê´bÕs¡düTÔsê\T : H̊qT Ä≈£î≈£Ls¡\ yê´bÕs¡+ #̊kÕÔqT. |ü⁄BHê≈£î
e÷¬sÿ{Ÿ˝À eT+∫ &çe÷+&é ñ+~. |ü⁄BHêqT y˚TeTT #ê˝≤ ‘˚*ø£>± |ü+&çkÕÔeTT.
ø±+&Ü\qT eT]j·TT ø£DT|ü⁄\qT ø£‹Ô]+∫ y˚TeTT yê{Ïì H˚\˝À Hê≥‘êeTT. yê{Ï
<ë«sê Áø=‘·Ô |ü+≥ edüTÔ+~.

düs¡dü«‹ eT]j·TT s¡$Hêj·Tø̆`≈£Ls¡>±j·T\ ¬s’‘·T\T : ẙTeTT ã+>±fi≤<äT+|ü, |üdüT|ü⁄,
#̊eT>∑&É¶ eT]j·TT $$<Ûä s¡ø±\ yÓTTø£ÿ\qT ô|+#·T‘êeTT. ã+>±fi≤<äT+|ü\ô|’ ø£qTï\qT
MT¬s|ü&Ó’Hê #·÷XÊsê? Ä ø£qTï\qT ø£‹Ô]+∫ H˚\˝À Á|ü‘˚́ ø£+>± ô|+#·T‘ês¡T.

|ü≥+ 1

Á|üXÊïe[

 MTs¡T @ |ü+≥ |ü+&çkÕÔs¡T?
 ø=‘·Ô yÓTTø£ÿ\ ø√dü+ MTπs+ #˚kÕÔs¡T?
 n$ m+‘· Ks¡Ãe⁄‘êsTT?
 |ü+≥\T |ü+&ç+#·&ÜìøÏ yÓTTø£ÿ˝Àì @uÛ≤>∑+ ñ|üjÓ÷–kÕÔs¡T?
 Ä uÛ≤>±\ qT+&ç |ü+≥\T m˝≤ |ü+&çkÕÔs¡T?
 yÓTTø£ÿ\T ô|+#·&ÜìøÏ Ç‘·s¡ @uÛ≤>∑+ düVü‰j·T|ü&ÉT‘·T+~?
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By studying this data we can understand that natural vegetative propagation has a big role

in crop plant propagation.

We have learnt that some plants reproduce from vegetative parts. Based on this character

of plants, man developed some methods of artificial vegetative propagation. As plant lovers, we

should know about these methods. It will help us to develop our house and school gardens.

Let us learn about some artificial vegetative propagation methods.

2. Ground Layering: This method is useful to propagate Jasmine, jaji, Bougainvillea, strawberry

etc plants with creeping stem.

You will be amazed that banana contains seeds. The rose
plant also has red fruits with seeds. Do you know that
Nandivardhanam  and Hibiscus also have seeds! There are nuts
and seeds in the rose and banana plants that grow wild without
human interference in forests. So these plants that are found in
our surroundings have no seeds. Do you know the reason?
Our ancestors grew these plants with seeds growing found in
the forest. Being propagated over many generations as plants
with  favourable characteristics, they became seedless plants. fig. 2

Can you imagine a single plant giving 40 types of fruits
such as peaches, apricots, plums, cherries, nectarines and so
on? (See the link in the QR Code) Such types of plants can be
produced by Grafting.

Ground Layering

1. Layering is done with branches nearer to the ground.

2. Remove the bark of the stem at one place.

3. Bend the branch into the ground and cover it with soil.

4. Within one month roots will develop from that
branch.

5. Separate it from the mother plant and plant it where
ever you want.

fig. 3

fig. 4
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ô|’ n<Ûä́ j·Tq+ e\q |ü+≥yÓTTø£ÿ\ yê´|æÔ̋ À düVü≤» XÊFj·T ñ‘·Œ‹Ô |ü<ä∆‘·T\T Á|üeTTKbÕÁ‘· eVæ≤kÕÔj·Tì
eTq+ ns¡ú+ #˚düTø√e#·TÃ.

ø=ìï yÓTTø£ÿ\T XÊFj·T uÛ≤>±\ <ë«sê Á|ü‘·T´‘·Œ‹Ô »s¡T|ü⁄‘êj·Tì ‘Ó\TdüT≈£îHêï+. yÓTTø£ÿ\≈£î >∑\ á
dü«uÛ≤yêìïã{Ïº e÷qe⁄\T ø=ìï ø£èÁ‹eT XÊFj·T ñ‘·Œ‹Ô |ü<ä∆‘·T\qT n_Ûeè~∆ #̊XÊs¡T. yÓTTø£ÿ\ Áù|$T≈£î\T>± á
|ü<ä∆‘·T\ >∑T]+∫ eTq+ ‘·|üŒìdü]>± ‘Ó\TdüTø√yê*. eTq Çfīfl, bÕsƒ¡XÊ\\, ñ<ë´qeHê\qT n_Ûeè~∆ #̊j·T&ÜìøÏ
Ç~ <√Vü≤<ä|ü&ÉT‘·T+~.

ø=ìï ø£èÁ‹eT XÊFj·T ñ‘·Œ‹Ô |ü<ä∆‘·T\qT ‘Ó\TdüT≈£î+<ë+.
2. H˚\+≥T: á |ü<ä∆‹ eT …̋¢, C≤õ, uÖ¬>’ì«*j·÷, ÁkÕºu…Á] yÓTT<ä̋ …’q bÕπø ø±+&É+‘√ ñ+&˚ yÓTTø£ÿ\T ñ‘·Œ‹Ô

#̊j·T&ÜìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~.

ns¡{Ï|ü+&ÉT˝À $‘·ÔHê\T #·÷XÊsê? ns¡{Ï|ü+&ÉT˝À $‘·ÔHê\T
ñ+{≤j·Tì >∑T˝≤; yÓTTø£ÿ\˝À mÁs¡{Ï |ü+&ÉT¢ ñ+{≤j·Tì, q+~es¡úq+,
eT+<ësê\˝À ≈£L&Ü $‘·ÔHê\T ñ+{≤j·Tì ‘Ó*ùdÔ ÄX¯Ãs¡´+>±
nì|ædüTÔ+~ø£<ë! e÷qe Á|üy˚Tj·T+ Ò̋≈£î+&Ü n&Ée⁄\˝À ô|]π>
ns¡{Ï, >∑T˝≤_ yÓTTø£ÿ\≈£î $‘·ÔHê\T ñ+{≤sTT. eTq#·T≥÷º ô|s¡T>∑T‘·Tqï
ns¡{Ï, >∑T˝≤_ yÓTTø£ÿ\≈£î $‘·ÔHê\T ñ+&Ée⁄. ø±s¡D+ @$T{À ‘Ó\TkÕ?
eTq |üPØ«≈£î\T eq´+>± ô|s¡T>∑T‘·Tqï á yÓTTø£ÿ\ $‘·ÔHê\‘√H˚
yÓTTø£ÿ\qT ô|+#ês¡T. #ê˝≤ ‘·sê\bÕ≥T nqT≈£L\yÓTÆq \ø£åD≤\T
>∑\ yÓTTø£ÿ\T>± M{Ïì ô|+#˚+<äT≈£î #˚dæq Á|üj·T‘·ï |òü*‘·+>± Ç$
$‘·ÔHê\T Ò̋ì yÓTTø£ÿ\T>± e÷]b˛j·÷sTT.

|ü≥+ 2

π̌ø yÓTTø£ÿ≈£î |”#Ódt, ÄÁ|òæø±{Ÿ, |ü¢yéT\T, #ÓÁØ\T, HÓø±º]Hé\T e+{Ï
40 s¡ø±\ |ü+&ÉT¢ ø±j·T≥+ >∑T]+∫ MTs¡T }Væ≤+#·>∑\sê? (QR ø√&é
˝Àì *+ø˘ #·÷&É+&ç.) ás¡ø£yÓTÆq yÓTTø£ÿ\T Á>±|æº+>¥ <ë«sê ñ‘·Œ‹Ô
#˚j·Te#·TÃ.

H̊\ n+≥T¢
1. H˚\≈£î <ä>∑Zs¡>± ô|]π> ø=eTà\‘√ H˚\n+≥T¢ ø£&É‘ês¡T.
2. ø±+&É+ô|’ ̌ ø£#√≥ u…+&ÉT ‘=\–kÕÔs¡T.
3. u…s¡&ÉT ‘=\–+∫q uÛ≤>±ìï eT{Ïº̋ ÀøÏ ñ+∫ eT{Ïº ø£|æŒ ô|’q

ãs¡Te⁄ ñ+#·T‘ês¡T.
4. HÓ\s√E˝À¢ H˚\˝À ñqï ø=eTàqT+&ç y˚s¡T¢ ekÕÔsTT.
5. ‘·s¡Tyê‘· ‘·*¢yÓTTø£ÿ qT+&ç ẙs¡T#̊dæ bÕ‘·Tø√yê*.

|ü≥+ 3

|ü≥+ 4
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Grafting: How nice would it be if different branches of a single mango tree give us different
types of mangoes!

Remove the bark of the Stock and Scion

plants in such a way that removed portions

face each other as showin in figure.

The parts where bark is remove are joined

tightly with the help of a jute twine. Wrap

and tie with a polythene paper.

After a month, cut the upper part of

Stock and lower part in Scion as shown

in the figure.

Within an another month the Scion
attaches to the Stock and grows. Now

remove the new branches which grow on
Stock to facilitate the growth of Scion.

1

4

2

3

fig. 5

Now you can graft your mango tree which usually blooms in summer, to bear fruits in other

seasons also.

It is a great pleasure to see a flower or fruit blossomed in the differnt coloured flowers on a

plant grown by you, isn't it?

Make it a hobby. It is good for you and our environment.

Till now we learnt how the new plants arise without seeds. Now let us discuss the production

of plants through seeds.

1.4   Sexual reproduction in plants

 What would your mother have done to grow a basil / tulasi plant in your house?

 She might have put some seeds in the soil. Isn't it?

You already learnt that most of the plants propagate through seeds. To understand how the

seeds are formed in plants we have to study the flower and its parts.
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kÕºø˘, düj·÷Hé\T>± yê&˚ ¬s+&ÉT yÓTTø£ÿ\≈£î
ø±+&É+ô|’ m<äT¬s<äTs¡T>± u…+&ÉT

‘=\–+#ê*.

u…s¡&ÉT ‘=\–+∫q uÛ≤>±\qT ø£\T|ü⁄‘·÷
|ü⁄]ø=dü‘√ ‘·–q+‘· _>∑T‘·T>± ø£{≤º*. ô|’q

bÕ*B∏Hé ù||üsY‘√ ø£|æŒ ø£{≤º*.

ˇø£ HÓ\ ‘·s¡Tyê‘· u§eTà˝À #·÷|æq$<Ûä+>±
kÕºø˘ yÓTTø£ÿ˝À ô|’uÛ≤>∑+, düj·÷Hé yÓTTø£ÿ˝À

ÁøÏ+~ uÛ≤>±\qT ø£‹Ô]+#ê*.

eTs=ø£ HÓ\s√E˝À¢ kÕºø˘ yÓTTø£ÿ≈£î düj·÷Hé
n‘·Tø=ÿì ô|s¡T>∑T‘·T+~. kÕºø˘ô|’q ø=‘·Ô>± e#˚Ã

ø=eTà\T ‘=\–ùdÔ düj·÷Hé ô|s¡T>∑T‘·T+~.

1

4

2

3

|ü≥+ 5

n+≥Tø£≥º&É+: ˇø£ e÷$T&ç#Ó≥Tº jÓTTø£ÿ $$<Ûä ø=eTà\T $$<Ûä s¡ø±\ e÷$T&ç|ü+&ÉT¢ ÇùdÔ m+‘·
u≤>∑T+≥T+~?

Ç|ü&ÉT MTs¡T, ẙdü$˝À kÕ<Ûës¡D+>± ø±|ü⁄ø±ùd MT e÷$T&ç#Ó≥Tºì Ç‘·s¡ d”»q¢̋ À ≈£L&É |ü+&ÉT¢ ø±ùd˝≤
n+≥Tø£≥º&É+ #˚j·Te#·TÃ.

MTs¡T ô|+∫q yÓTTø£ÿô|’ $ø£dæ+∫q |ü⁄e⁄« Ò̋<ë |ü+&ÉTqT #·÷&É≥+ #ê˝≤ dü+‘√wü+>± ñ+≥T+~ø£<ë!
Bìì ˇø£ n\yê≥T>± e÷s¡TÃø√+&ç. Ç~ MT≈£î eT]j·TT eTq |üsê´es¡D≤ìøÏ eT+∫~.

Ç|üŒ{Ïes¡≈£î $‘·ÔHê\T Ò̋≈£î+&Ü ø=‘·Ô yÓTTø£ÿ\T m˝≤ ñ‘·Œ‹Ô ne⁄‘êjÓ÷ ‘Ó\TdüT≈£îHêïeTT. Ç|ü&ÉT
$‘·ÔHê\ <ë«sê »]π> yÓTTø£ÿ\ ñ‘·Œ‹Ô >∑T]+∫ #·]Ã<ë›+.

1.4   yÓTTø£ÿ\˝À …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô
 Ç+{Ï eTT+<äT ‘·T\dæ yÓTTø£ÿ ô|+#·{≤ìøÏ neTà @+ #˚dæ ñ+≥T+~?

 eT{Ïº̋ À ø=ìï $‘·ÔHê\T y˚dæ ñ+&Ée#·TÃø£<ë?

#ê˝≤ yÓTTø£ÿ\T $‘·ÔHê\ <ë«sê ñ‘·Œ‹Ô ne⁄‘êj·Tì MTs¡T Ç|üŒ{Ïπø ‘Ó\TdüT≈£îHêïs¡T. á $‘·ÔHê\T yÓTTø£ÿ\˝À
m˝≤ @s¡Œ&É‘êjÓ÷ ns¡ú+ #̊düTø√e{≤ìøÏ eTq+ |ü⁄wüŒ+, <ëì uÛ≤>±\qT n<Ûä́ j·Tq+ #̊j·Te\dæ ñ+≥T+~.
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1.5  Different parts and types of flowers

 Which part of the plant form the fruit?

Flower is the sexual part of a plant.

The green part which connects the flower to stem is called the stalk. The stalk bears a

slightly swollen head called Thalamus.

The green cup shaped leaf like, fused structures that covers the internal parts are Sepals.

They are collectively called as Calyx. (Whorl 1)

The white or brightly coloured structures are called Petals. They are collectively called as

Corolla. (Whorl 2)

The soft elongated structures attached tothe petals are called Stamens. All the stamens are

collectively called Androecium (Whorl 3). This is the male reproductive part of the flower. Each

stamen has a swollen structure at the top called Anther.

A bulged structure seated on the thalamus is called Ovary which continues into a fine tube-

like structure Style with a slimy bead like tip called Stigma. These are collectively called the pistil

Gynoecium (Whorl 4). This is the female reproductive part ( ) of the flower.

Calyx Corolla

1
2

34
5

12 3 4 5

fig. 6

fig. 7
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1.5  |ü⁄e⁄«\˝À s¡ø±\T, $$<Ûä uÛ≤>±\T
 yÓTTø£ÿ jÓTTø£ÿ @uÛ≤>∑+ qT+&ç ø±j·T @s¡Œ&ÉT‘·T+~?

|ü⁄wüŒ+ nH˚~ yÓTTø£ÿ jÓTTø£ÿ ̋ …’+–ø£ uÛ≤>∑+.
|ü⁄e⁄«qT ø±+&ÜìøÏ ø£*ù| Ä≈£î|ü#·Ãì uÛ≤>±ìï ªªø±&Éμμ n+{≤s¡T. á ø±&É ø=~›>± ñ_“q ‘·\˝≤+{Ï

uÛ≤>∑yÓTÆq |ü⁄cÕŒdüHêìï ø£*– ñ+≥T+~.
Ä≈£î|ü#·Ãì –HÓï˝≤ ø£ì|ædüTÔqï ìsêàD+˝À ̌ ø£<ëì‘√ ̌ ø£{Ï ø£*dæb˛sTT n+‘·s¡Z‘· uÛ≤>±\qT ø£|ü‘·÷

ñqï Ä≈£îe+{Ï uÛ≤>±\T s¡ø£åø£|üÁ‘ê\T. M{Ïì dü$Twæº>± s¡ø£åø£|üÁ‘êe[ nì |æ\TkÕÔs¡T. (yÓTT<ä{Ï e\j·T+)
‘Ó\T|ü⁄ ̋ Òø£ Äø£s¡̧D°j·T s¡+>∑T\T ñqï πsø£\qT Äø£s¡̧ø£ |üÁ‘ê\T nì n+{≤s¡T. M{Ïì dü$Twæº>± Äø£s¡¸ø£

|üÁ‘êe[ nì |æ\TkÕÔs¡T. (¬s+&Ée e\j·T+)
πsø£\≈£î »‘·#˚j·Tã&çq eTè<äTyÓ’q bı&ÉyÓ’q ìsêàD≤\qT πødüsê\T n+{≤s¡T. πødüsê\ìï+{Ïì ø£*|æ

πødüsêe[ nì |æ\TkÕÔs¡T (eT÷&Ée e\j·T+). Ç~ |ü⁄wüŒ+˝Àì |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+  ( ). Á|ü‹ πødüs¡+ ô|’q
ñ_“q≥Tº>± ñ+&˚ ìsêàD≤ìï |üsê>∑ø√X¯+ nì n+{≤s¡T.

|ü⁄cÕŒdüq+ô|’ ñqï ñ_“q ìsêàD≤ìï n+&ÜX̄j·T+ n+{≤s¡T. Ç~ ̌ ø£ düqïì Hêfī+˝≤+{Ï ìsêàDyÓTÆq
ø°\eTT>± ø=qkÕ>∑T‘·T+~. <ëì ∫es¡ õ>∑≥>± ñ+&˚ |üPdü̋ ≤+{Ï ìsêàD+ ø°̋ ≤Á>∑+ ñ+≥T+~. M≥ìï{Ï̇
ø£*|æ n+&Éø√X¯+ ( ) n+{≤s¡T. Ç~ |ü⁄wüŒ+˝Àì Åd”Ô Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+.

s¡ø£åø£ |üÁ‘êe[

1
2

34
5

1 2 3 4 5

|ü≥+ 6

|ü≥+ 7

Äø£s¡̧ø£ |üÁ‘êe[

|ü⁄wüŒ+ 1e e\j·T+ 2e e\j·T+ 3e e\j·T+ 4e e\j·T+
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Let us conduct a lab activity to know the parts of a flower in detail with the help of your teacher.

LAB ACTIVITY SHEET
Student Name: ________________________
Date : _____________

AIM:  To observe the parts of a flower.
Material required: Two datura flowers, new blade, magnifying glass, pencil.

Procedure: Hold a datura flower by its stalk and observe its external features. Now draw
the diagram of that flower in the box given below. Note down your observations.
Flower parts:
External parts:

SEPALS:
Colour:
Shape:
Number:
Are they united/Separate

PETALS:
Colour:
Shape:
Number:
Are they united/Separate

Procedure: Cut the second datura flower vertically into two equal parts from bottom
to top. Check that all parts are cut into two equal halves. Observe and draw the internal
view.
Internal parts:

ANDROECIUM:
Colour:
Shape:
Number:
Are they united/separate

GYNOECIUM:
Colour:
Shape:
Number:
Are they united/separate
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|ü⁄wüŒ uÛ≤>±\qT dü$es¡+>± ‘Ó\TdüTø√e&ÜìøÏ MT ñbÕ<Ûë´j·TTì düVü‰j·T+‘√ ̌ ø£ Á|üjÓ÷>∑XÊ\ ø£è‘ê´ìï
ìs¡«Væ≤+#·+&ç.

Á|üjÓ÷>∑XÊ\ ø£è‘·́  |üÁ‘·eTT
$<ë´]ú ù|s¡T : ________________________

‘˚~ : _____________

\ø£å´+: |ü⁄wüŒ+˝Àì uÛ≤>±\qT |ü]o*+#·T≥
ø±e\dæq edüTÔe⁄\T: ¬s+&ÉT ñyÓTà‘·Ô |ü⁄cÕŒ\T, uÒ¢&ÉT, uÛÑ÷‘·<ä›+, ô|ì‡˝Ÿ
$<Ûëq+: ̌ ø£ ñyÓTà‘·Ô |ü⁄cÕŒìï <ëì ø±&É e<ä› |ü≥Tºø=ì u≤Vü≤´\ø£åD≤\qT |ü]o*+#·+&ç. Ä |ü⁄wüŒ+
jÓTTø£ÿ |ü{≤ìï ÁøÏ+~ ô|f…º̋ À ^j·T+&ç. |ü]o\Hê $esê\qT qyÓ÷<äT#j̊·T+&ç.
|ü⁄wüŒ uÛ≤>±\T:
ãj·T≥≈£î ø£ì|ædüTÔqï uÛ≤>±\T:
s¡ø£åø£ |üÁ‘êe[ :
s¡+>∑T :
Äø±s¡+ :
dü+K´ :
ø£*dæñHêïj·÷/$&ç$&ç>± ñHêïj·÷? :
Äø£s¡̧ø£ |üÁ‘êe[ :
s¡+>∑T :
Äø±s¡+ :
dü+K´ :
ø£*dæñHêïj·÷/$&ç$&ç>± ñHêïj·÷?
$<Ûëq+ : MTøÏe«ã&çq ñyÓTà‘·Ô |ü⁄cÕŒìï ì\Te⁄>± øÏ+~qT+∫ ô|’yÓ’|ü⁄≈£î N\Ã+&ç. nìï uÛ≤>±\T
eT<Ûä́ ≈£î N Ò̋̋ ≤ C≤Á>∑‘·Ô|ü&É+&ç. ˝À|ü* yÓ’|ü⁄ |ü]o*+∫ |ü≥+>± ^j·T+&ç.
˝À|ü* uÛ≤>±\T:
πøX¯sêe[ :
s¡+>∑T :
Äø±s¡+ :
dü+K´ :
ø£*dæñHêïj·÷/$&ç$&ç>± ñHêïj·÷? :
n+&Éø√X¯eTT :
s¡+>∑T :
Äø±s¡+ :
dü+K´ :
ø£*dæñHêïj·÷/$&ç$&ç>± ñHêïj·÷? :
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By doing this activity we observed that flowers have 4 whorls. They are Calyx, Corolla,
Androecium and Gynoecium. They are in specific number, odour, colour, shape and functions in
different flowers. You collect some more flowers from your surroundings and find the four whorls

So for we learnt about the parts of flowers, now let us see the types of flowers.

1.6   Complete and incomplete flowers

 Do bitter gourd flower have four whorls?

Some flowers don't have four whorls.Flowers which
do not have any one of the four whorls are called
Incomplete flowers.The flowers which have all the four
whorls are called Complete flowers. For better
understanding we have to do an activity.

Collect different varieties of flowers from your school garden. Take each flower and count
the parts in it. Record the details in the table.

Table-2

 Which flowers have all the four whorls?

 Mention the flowers in which one or two whorls are missing?

 Write the whorl\whorls which are missing?

Give examples for complete flowers ………....… ……………, ………………

Give examples for incomplete flowers ………....… ……………, ………………

Compare the whorls of your flower with the same type of flower given to your classmates.

By this activity we can conclude that some flowers have only three whorls. They are missing
either androecium or gynoecium.

Sl.
No. Flower name

1. Pumpkin

2. Bauhinia

3. Lady's Finger

4. Ipomoea

5.

6.

No. of
Sepals

No. of
Petals

No. of
Stamen

No. of
Pistils

fig. 8
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á ø£è‘·́ + <ë«sê |ü⁄cÕŒ\T Hê\T>∑T e\j·÷\˝À uÛ≤>±\qT ø£*–ñ+{≤j·Tì n$ s¡ø£åø£|üÁ‘êe[,
Äø£s¡̧ø£|üÁ‘êe[, πødüsêe[, n+&Éø√X̄+ nì ‘Ó\TdüT≈£îHêïs¡T. Ç$ ẙs¡T ẙs¡T |ü⁄e⁄«\˝À ì]∆wüº dü+K´˝À, s¡+>∑T,
Äø±s¡+ eT]j·TT $<ÛäT\qT ø£*– ñ+{≤sTT. MT |ü]düsê\ qT+∫ eT]ø=ìï |ü⁄cÕŒ\qT ùdø£]+∫, Hê\T>∑T
e\j·÷\qT MTs¡T >∑T]Ô+#·+&ç. |ü⁄e⁄«\ uÛ≤>±\ >∑T]+∫ eTq+ ‘Ó\TdüT≈£îHêï+. Ç|ü⁄Œ&ÉT eTq+ |ü⁄cÕŒ\
s¡ø±\qT #·÷<ë›+.

1.6   dü+|üPs¡í eT]j·TT ndü+|üPs¡í |ü⁄cÕŒ\T
 ø±ø£s¡ø±j·T |ü⁄e⁄«˝À Hê\T>∑T e\j·÷\÷ ñ+{≤j·÷?

ø=ìï |ü⁄e⁄«\≈£î Hê\T>∑T e\j·÷\T ˝Òe⁄. Hê\T>∑T
e\j·÷\÷ ̋ Òì |ü⁄cÕŒ\qT ndü+|üPs¡í |ü⁄cÕŒ\T n+{≤s¡T. Hê\T>∑T
e\j·÷\Tqï |ü⁄e⁄«\qT dü+|üPs¡í |ü⁄cÕŒ\T n+{≤s¡T. eT]+‘· yÓTs¡T>±Z
ns¡ú+ #˚düTø√e&É+ ø=s¡≈£î eTq+ ̌ ø£ ø£è‘·́ + #˚j·÷*.

MT bÕsƒ¡XÊ\ ‘√≥ qT+&ç $$<Ûä s¡ø±\ |üP\qT ùdø£]+#·+&ç. Á|ü‹ |ü⁄e⁄«qT rdüTø=ì n+<äT˝À ñqï
uÛ≤>±\qT …̋øÏÿ+#·+&ç. $esê\qT fÒãT˝Ÿ˝À qyÓ÷<äT #˚j·T+&ç.

|ü{Ïºø£̀ 2

 @ |ü⁄cÕŒ\˝À Hê\T>∑T e\j·÷\T ñHêïsTT?
 ˇø£{Ï Ò̋<ë ¬s+&ÉT e\j·÷\T  @ |ü⁄e⁄«\˝À $Tdt ne⁄‘·THêïj·T?
 @ |ü⁄wüŒ+˝À @ e\j·T+ ˝À|æ+∫q<√  sêj·T+&ç?
dü+|üPs¡í |ü⁄cÕŒ\≈£î ñ<ëVü≤s¡D\T Çe«+&ç. ………....… ……………, ………………

ndü+|üPs¡í |ü⁄cÕŒ\≈£î ñ<ëVü≤s¡D\T Çe«+&ç. ………....… ……………, ………………

MT≈£î Çe«ã&çq |ü⁄wüŒ+˝Àì e\j·÷\qT MT ‘·s¡>∑‹˝Àì Ç‘·s¡ $<ë´s¡Tú\≈£î Çe«ã&çq n<˚ s¡ø£yÓTÆq
|ü⁄cÕŒ\‘√ b˛\Ã+&ç.

ô|’ ø£‘·́ + <ë«sê ø=ìï |ü⁄cÕŒ\T πøe\+ eT÷&ÉT e\j·÷\T e÷Á‘·ẙT ø£*– ñ+{≤sTT, yê{Ï̋ À πødüsêe[
Ò̋<ë n+&Éø√X¯+ ̋ À|æ+∫ ñ+{≤sTT.

Áø£.dü+. |ü⁄wüŒ+ ù|s¡T

1. >∑TeTà&ç
2. uÖVæ≤ìj·÷
3. u…+&Éø±j·T
4. ‘·÷{Ï
5.

6.

s¡ø£åø£ |üÁ‘ê\
dü+K´

Äø£s¡̧ø£
|üÁ‘ê\ dü+K´

πødüsê\
dü+K´

n+&Éø√XÊ\
dü+K´

|ü≥+ 8
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1.7   Bisexual and unisexual flowers

Do all the flowers on the bottle gourd plant look
alike? What is the difference between the flower given
in the picture?

In bottle gourd plant some are male flowers and
some are female. In these flowers either androecium or
gynoecium is present. Such type of flowers are called
unisexual flowers. Generally, both androecium and
gynoecium are present in the same flower in most of the plants. This type of flowers are called as
bisexual flowers. Let us do this activity.

Collect flowers of  hibiscus, papaya, ridge gourd and fill the table given below by observing
the androecium and gynoecium. Fill the remaining table with the plants which are available in your
surroundings.

Table-3

 In which plants either androecium or gynoecium is present?

 In which plants both androecium and gynoecium are present in the same flower?

 In which plant both androecium and gynoecium are present seperately in different flowers of the

same plant?

 In which plant both androecium and gynoecium are present in different flowers of different

plants?

By doing this activity we conclude that unisexual flowers that contain only androecium are

called male flowers. Unisexual flowers that contain only gynoecium are called female flower.

Sl.
No.

Name of the plant

1 Hibiscus

2 Papaya

3 Ridge gourd

4

5

Androecium and
gynoecium are

present in
different flowers

on different plants

Androecium and gynoecium are
present in same plant

Present in same
flower

Present in
different flowers

fig. 9
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1.7   ~«*+>∑ eT]j·TT @ø£*+>∑ |ü⁄cÕŒ\T
kıs¡ø±j·T yÓTTø£ÿô|’ ñqï nìï |ü⁄e⁄«\T ˇπø˝≤>±

ñHêïj·÷.  ∫Á‘·+˝Àì |ü⁄cÕŒ\eT<Ûä́  >∑\ ‘˚&Ü @$T{Ï?
kıs¡ø±j·T yÓTTø£ÿ˝À >∑\ |ü⁄cÕŒ\˝À ø=ìï eT>∑ |ü⁄e⁄«\T,

ø=ìï Ä&É$. á |ü⁄cÕŒ\˝À πødüsêe[ Ò̋<ë n+&Éø√X¯+˝À
@<√ ˇø£{Ï e÷Á‘·y˚T ñ+~. n˝≤+{Ï |ü⁄cÕŒ\qT  @ø£*+>∑
|ü⁄cÕŒ\T nì n+{≤s¡T. kÕ<Ûës¡D+>± πødüsêe[, n+&Éø√X̄+\T
#ê˝≤ yÓTTø£ÿ˝À¢ ̌ πø |ü⁄e⁄«˝À ñ+{≤sTT. á s¡ø£yÓTÆq |ü⁄cÕŒ\qT
~«*+>∑ |ü⁄cÕŒ\T n+{≤s¡T. ø£‘·́ + #˚<ë›+.

eT+<ës¡, u§bÕŒsTT, ;s¡ø±j·T e+{Ï |ü⁄cÕŒ\qT ùdø£]+∫, n+&Éø√X̄+, πøX̄sêe[\qT |ü]o*+∫ øÏ+~
|ü{Ïºø£qT |üP]+#·+&ç. $T–*q fÒãT˝Ÿ qT MT |ü]düsê\˝À ñqï yÓTTø£ÿ\‘√ ì+|ü+&ç.

|ü{Ïºø£̀ 3

 @ yÓTTø£ÿ˝À¢ |ü⁄cÕŒ\T n+&Éø√X¯+ Ò̋<ë πødüsêe[˝À @<√ ˇø£{Ï e÷Á‘·y˚T ø£*– ñHêïsTT?

 @ yÓTTø£ÿ˝À¢ πødüsêe[ eT]j·TT n+&Éø√X¯+\T ̌ πø |ü⁄e⁄«˝À ñHêïsTT?

 @ yÓTTø£ÿ˝À¢ πødüsêe[ eT]j·TT ¬n+&Éø√X¯+\T ̌ πø yÓTTø£ÿô|’ $_Ûqï |ü⁄cÕŒ\˝À ñ+{≤sTT?

 @ yÓTTø£ÿ˝À πødüsêe[ eT]j·TT n+&Éø√X¯+\T ¬s+&ÉT $_Ûqï yÓTTø£ÿ\˝À ¬s+&ÉT $_Ûqï |ü⁄cÕŒ\˝À,
ñ+{≤sTT?

á ø£‘·́ + <ë«sê πødüsêe[ e÷Á‘·ẙT ñ+&̊ @ø£*+>∑ |ü⁄cÕŒ\qT eT>∑ |ü⁄cÕŒ\T nì n+{≤+. n+&Éø√X̄+
e÷Á‘·y˚T ñ+&˚ @ø£*+>∑ |ü⁄cÕŒ\qT Åd”Ô |ü⁄cÕŒ\T n+{≤s¡T.

Áø£.dü+. |ü⁄e⁄« ù|s¡T

1 eT+<ës¡

2 u§bÕŒsTT

3 ;s¡ø±j·T

4

5

πødüsêe[ eT]j·TT
n+&Éø√XÊ\T ẙs¡Tẙs¡T
|ü⁄cÕŒ\˝À ẙs¡Tẙs¡T
yÓTTø£ÿ\ô|’ ñHêïsTT

πødüsêe[, n+&Éø√X̄+ ̌ πø yÓTTø£ÿ˝À
ñHêïsTT

π̌ø |ü⁄wüŒ+˝À
ñHêïsTT

ẙs¡Tẙs¡T |ü⁄cÕŒ\˝À
ñHêïsTT

|ü≥+ 9
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1.8   Reproductive Parts of flower
 What is the third whorl of a flower? What is the 4th whorl of a flower?

Out of the four whorls in a flower, two inner whorls take part in the formation of seeds. So, we
can say that the Androecium and Gynoecium as the reproductive parts of a flower. Androecium is the
male reproductive part and Gynoecium is the female reproductive part.

In the above fun game, cocks are the stamens have swollen heads called Anther. The
smooth yellow powder are pollen grains formed in the anther. We already know that fruits develop
from flowers.

Do you know which part will develop into a fruit?

Ovary is the female reproductive part of a flower. Ovary develops into a fruit and the
ovules develop into seeds.

Female flowers are not difficult to spot. Notice the flowers on
the variety of gourd creepers we grow around our home. Commonly
below the petals of the flower are just a stalk found in the male flowers,
while in the female flowers, a small berry-like form is seen below the
flower which is ready to bear fruit in further days. fig. 10

1.9   Pollination
How does the colours, smell, and nectar help the flower? Colour, smell, and nectar of a

flower help to attract insects. While searching the nectar insects will transfer the pollen grains from
one flower to another.

The process of transferring pollen grains from anther to stigma is called as Pollination.

Observe the diagram

fig. 11

The process of transferring pollen grains from the anther to stigma is known as
POLLINATION. If the pollen grains are transferred from the anther of a flower to stigma of the
same flower, is known as SELF POLLINATION.

If the transfer of pollen grains takes place from the anther of one flower to the stigma of
another flower, it is called CROSS POLLINATION.
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1.8   |ü⁄wüŒ+˝À Á|ü‘·T´‘·Œ‹Ô uÛ≤>±\T
 |ü⁄wüŒ+ jÓTTø£ÿ eT÷&√ e\j·T+ @~? 4e e\j·T+ @$T{Ï?

ˇø£ |ü⁄e⁄«˝Àì Hê\T>∑T e\j·÷\˝À ˝À|ü* ¬s+&ÉT e\j·÷\T $‘·ÔHê\T @s¡Œ&É≥+˝À bÕ˝§Z+{≤sTT.
ø±ã{Ïº, eTq+ πødüsêe[ eT]j·TT n+&Éø√XÊ\qT |ü⁄wüŒ+ jÓTTø£ÿ Á|ü‘·T´‘·Œ‹Ô uÛ≤>±\T>± >∑T]Ô+#·>∑\+. πødüsêe[
|ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+ eT]j·TT n+&Éø√X¯+ Ád”Ô Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+.

πødüsê\T jÓTTø£ÿ ñ_“q ‘·\\T |üsê>∑ø√XÊ\T. M{Ï̋ À |ü⁄bıŒ&ç πsDTe⁄\T ñ+{≤sTT. n$ |üsê>∑ ø√X¯+
˝À@s¡Œ&çq$. |ü⁄cÕŒ\qT+&˚ |ü+&ÉT¢ n_Ûe~∆ #Ó+<äT‘êsTT. nì MT≈£î ‘Ó*dæq<˚ .

|ü⁄wüŒ+˝À @ uÛ≤>∑+ |òü\+>± n_Ûe~∆ #Ó+<äT‘√+<√ MT≈£î ‘Ó\TkÕ?
n+&ÜX̄j·T+ nH̊~ ̌ ø£ |ü⁄wüŒ+ jÓTTø£ÿ Ád”Ô Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+. n+&ÜX̄j·T+ |òü\+>± n_Ûe~∆ #Ó+<äT‘·T+~,

eT]j·TT n+&Ü\T $‘·ÔHê\T>± n_Ûe~∆ #Ó+<äT‘êsTT.

Ád”Ô |ü⁄cÕŒ\qT >∑T]Ô+#·&É+ ø£wüºyÓTÆq |üH̊MT ø±<äT. eTq Ç+{Ï |ü]düsê\˝À
ô|]π> ;s¡, >∑TeTà&ç, kıs¡ø±j·T ˝≤+{Ï yÓTTø£ÿ\ |ü⁄cÕŒ\qT |ü]o*+#·+&ç.
kÕ<Ûës¡D+>± |ü⁄s¡Twü |ü⁄cÕŒ\ πsø£\ ÁøÏ+<ä ø±&É e÷Á‘·ẙT ø£ì|ædüTÔ+~. ø±ì Ád”Ô
|ü⁄cÕŒ\˝À ̌ ø£ ∫qï ñ_“q ø±j·T˝≤+{Ï uÛ≤>∑+ ø£ì|ædüTÔ+~. Ç$ uÛÑ$wǘ ‘·TÔ̋ À
ø±j·T\T>± e÷s¡{≤ìøÏ dæ<ä∆+>± ñ+{≤sTT. |ü≥+ 10

1.9   |üsê>∑ dü+|üs¡ÿ+
|üP\T ø£*– ñqï s¡+>∑T, yêdüq, eTø£s¡+<ä+ yÓTTø£ÿ≈£î m˝≤ ñ|üjÓ÷>∑ |ü&É‘êsTT? |ü⁄e⁄« jÓTTø£ÿ s¡+>∑T,

yêdüq eT]j·TT eTø£s¡+<ä+ ø°≥ø±\qT Äø£]¸+#·&ÜìøÏ kÕj·T|ü&ÉT‘·T+~. ø°≥ø±\T eTø£s¡+<ëìï nH˚«wædü÷Ô
|ü⁄bıŒ&ç πsDT\qT ˇø£ |ü⁄e⁄« qT+∫ eTs√ |ü⁄e⁄«≈£î ã~© #˚kÕÔsTT .

|üsê>∑πsDT\qT |üsê>∑ø√X¯+ qT+&ç øÏ̋ ≤Á>±ìøÏ ≈£î ã~© #˚ùd Á|üÁøÏj·TqT |üsê>∑ dü+|üs¡ÿ+ n+{≤s¡T.
|ü≥+ #·÷&É+&ç

|ü≥+ 11

|üsê>∑πsDT\qT |üs¡>±ø√X¯+qT+∫ ø°̋ ≤Á>±ìøÏ ã~© #˚ùd Á|üÁøÏj·TqT |üsê>∑ dü+|üs¡ÿ+ n+{≤s¡T.
|üsê>∑πsDTe⁄\qT ̌ πø |ü⁄wüŒ+˝À |üsê>±ø√X̄+qT+∫, n<̊  |ü⁄wüŒ+˝À ø°̋ ≤Á>±ìøÏ #̊]q≥¢sTT‘̊, <ëìì dü«|üsê>∑
dü+|üs¡ÿ+ n+{≤s¡T.

ˇø£ |ü⁄e⁄« ˝Àì |üsê>∑πsDTe⁄\T |üsê>±ø√X¯+ qT+&ç eTs=ø£ |ü⁄e⁄«˝Àì ø°̋ ≤Á>±ìøÏ #˚]‘˚ |üsê>∑dü+|üs¡ÿ+
»]–‘˚ <ëìì |üs¡|üsê>∑dü+|üs¡ÿ+ n+{≤s¡T.
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Pollen grains reaches the stigma of flowers through insects, birds, animals, air and water.

Insects like butterflies, honeybees, bumble bees, humming brids, bats, ants visit the flowers in

search of nectar. When insects come in contact with a flower, the pollen grains stick to their legs

and wings. When insects visit another flower, the pollen fall on its slimy stigma.

The pollen grains which fall on the stigma of a flower germinates. A pollen tube is formed

from the pollen grains. The pollen tube travels from stigma to the ovules in the ovary. Fertilization

and zygote formation occur in ovary. The zygote develops in to an embryo. We shall learn more

about these phenomenon in higher classes.

 Think, what changes will come in the flower after fertilization?

After fertilization the ovary ripens and turns into fruit. The remaining floral parts will fall off.

The ovules become the seeds. Let us discuss how seed dispersal take place.

1.10  Seed Dispersal

Why do some pods of
dry fruits explode?

Why do some seeds have
hairs?

Why are many fruits
sweet and fleshy?

Why do some plants
produce small and
numerous seeds?

Why are some seeds
winged?

Why are some seeds with
more fibre?

Why do some seeds have
hooks?

Why are some seeds
heavy and round?

Why are some seeds are
delicate and small?
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|ü⁄bıŒ&ç πsDTe⁄\T ø°≥ø±\T, |ü≈£åî\T, »+‘·Te⁄\T, >±* eT]j·TT ̇ {Ï <ë«sê |ü⁄cÕŒ\≈£î  #̊s¡T≈£î+{≤sTT.
d”‘êø√ø£ ∫\Tø£\T, ‘˚HÓ{°>∑\T, ‘·TyÓTà<ä\T  e+{Ï ø°≥ø±\T, ‘˚HÓ |æ≥º\T, >∑_“˝≤\T, NeT\T eTø£s¡+<ëìï
yÓ‘·T≈£îÿ+≥÷ |ü⁄e⁄«\qT dü+<ä]ÙkÕÔsTT. ø°≥ø±\T |ü⁄e⁄«\ e<ä›≈£î e∫Ãq|ü⁄Œ&ÉT |ü⁄bıŒ&ç πsDT\T yê{Ï ø±fi¯fl≈£î
n‘·T≈£îÿì ñ+{≤sTT. á ø°≥ø±\T eTs√ |ü⁄e⁄«qT #˚s¡>±H˚ |ü⁄bıŒ&ç <ëì øÏ̋ ≤Á>∑+ô|’ |ü&ÉT‘·T+~.

øÏ̋ ≤Á>∑+ô|’q |ü&çq |ü⁄bıŒ&ç πsDT\T yÓTT\¬ø‘·TÔ‘êsTT. |ü⁄bıŒ&ç πsDT\ qT+&ç |üsê>∑ Hêfī+ @s¡Œ&ÉT‘·T+~.
|ü⁄bıŒ&ç Hêfi¯+ ø°̋ ≤Á>∑+ qT+&ç n+&ÜX¯j·T+˝Àì n+&Ü\ es¡≈£î Á|üj·÷DÏdüTÔ+~. n+&Éø√X¯+˝À |òü\Bø£s¡D+
eT]j·TT dü+j·TTø£Ô;»+ @s¡Œ&É≥+ »s¡T>∑T‘·T+~. á dü+j·TTø£Ô;»+ |æ+&É+>± n_Ûe~∆ #Ó+<äT‘·T+~. á
<ä–«wüj·÷\>∑T]+∫ ô|’ ‘·s¡>∑‘·T\˝ÀeTq+ eT]+‘· ‘Ó\TdüT≈£î+<ë+.
 |òü\Bø£s¡D+ ‘·sê«‘· |ü⁄e⁄«˝À m˝≤+{Ï e÷s¡TŒ\T ekÕÔj·÷ nì Ä˝À∫+#·+&ç?

|òü\Bø£s¡D+ ‘·s¡Tyê‘· m~–q n+&ÜX¯j·T+ |ü+&ÉT>± e÷] $T–*q |ü⁄wüŒuÛ≤>±\T sê*b˛‘êsTT.
n+&Ü\T $‘·ÔHê\T>± e÷s¡‘êsTT. $‘·ÔHê\T m˝≤ ø=‘·Ô Á|ü<˚XÊ\≈£î Á|üj·÷ìkÕÔjÓ÷ ‘Ó\TdüT≈£î+<ë+.

1.10  $‘·ÔHê\ yê´|æÔ

ø=ìï m+&çq ø±j·T\T
m+<äT≈£î ù|\T‘êsTT?

ø=ìï $‘·ÔHê\≈£î yÓ+Á≥Tø£\T
m+<äT≈£î ñ+{≤sTT?

ø=ìï yÓTTø£ÿ\T ∫qï,
ndü+U≤´ø£yÓTÆq $‘·ÔHê\qT
m+<äT≈£î ñ‘·Œ‹Ô #˚kÕÔsTT?

ø=ìï $‘·ÔHê\≈£î m+<äT≈£î
¬sø£ÿ\T ñHêïsTT?

ø=ìï $‘·ÔHê\T m≈£îÿe |”#·T‘√
m+<äT≈£î ñ+{≤sTT?

ø=ìï $‘·ÔHê\≈£î ø=¬øÿeTT\T
m+<äT≈£î ñ+{≤sTT?

ø=ìï $‘·ÔHê\T m+<äT≈£î
ãs¡TyÓ’q$>± eT]j·TT
>∑T+Á&É+>± ñ+{≤sTT?

ø=ìï $‘·ÔHê\T m+<äT≈£î
‘˚*ø£>± ∫qï>± ñ+{≤sTT?

#ê˝≤ es¡≈£î |ü+&ÉT¢ m+<äT≈£î
‹j·T´>± ø£+&É ø£*– ñ+{≤sTT?
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All the plants try to spread their seeds to distant places to increase the chance of survival

and propogation. We do an activity to understand.

Take two cups with soil. Take hand full of mustard seeds in

the first cup and only four mustard seeds in the second cup. Pour

equal amount of water daily and observe them regularly for 15 days.

 Which cup plants are healthy?

 If all the seeds of a plant fall at the same place, how do the baby plants grow?

 Will they get sufficient place, nutrients, water to grow?

 What will happen if plants grow in such conditions?

 Do you have any idea that how plant overcome this situation?

So, in nature, plants adopt different methods to disperse their seeds. Seed dispersal takes

place with the help of various agents.

Now collect information about various agents of seed dispersal from internet, your school

library or by observing your surroundings. Make a Scrap book with pictures and your illustrations.

And fill the below table with at least 3 examples each.
Table-4

fig. 12

Reproduction is the process which justifies the maxim, 'Life is immortal' - A plant starts its

life as a seed, which dies after giving a number of seeds to continue to become immortal. They are

the one who protects this earth with a green umbrella and make it a suitable place to live on. So

we have to protect the plants.

Agents of
dispersal Name of the seeds/fruit

wind

water

animals

bird

man

any other
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nìï yÓTTø£ÿ\T ‘·eT $‘·ÔHê\qT düT<ä÷s¡ ÁbÕ+‘ê\≈£î yê´|æÔ #Ó+~+#·&ÜìøÏ Á|üj·T‹ïkÕÔsTT. Ç~ eTqT>∑&É≈£î
neø±X¯+ ô|+#·T‘·T+~. á $wüj·÷ìï ns¡ú+ #˚düTø√e&ÜìøÏ eTq+ ˇø£ ø£è‘ê´ìï #˚<ë›+.

eT{Ïº‘√ ì+|æq ¬s+&ÉT ø£|ü\T rdüTø√+&ç. yÓTT<ä{Ï ø£|ü˝À >∑Tô|Œ&ÉT
Äyê\T, ¬s+&Ée ø£|ü˝À Hê\T>∑T Äyê\–+»\T e÷Á‘·y˚T rdüTø√+&ç.
s√p yê{ÏøÏ düe÷q+>± ̇ fīófl b˛j·T+&ç. 15 s√E\bÕ≥T Áø£eT+ ‘·|üŒ≈£î+&Ü
|ü]o*+#·+&ç.
 @ ø£|ü⁄Œ˝À ñqï yÓTTø£ÿ\T Äs√>∑́ +>± ñHêïsTT?
 n<˚ $<Ûä+>± ˇø£ yÓTTø£ÿ jÓTTø£ÿ nìï $‘·ÔHê\T π̌ø #√≥ |ü&çb˛‘˚, ∫qï  yÓTTø£ÿ\T m˝≤ ô|s¡>∑>∑\TZ‘êsTT?
 yê{ÏøÏ ô|s¡>∑{≤ìøÏ ‘·–q+‘·düú\+, b˛wüø±\T, ̇ s¡T <=s¡T≈£î‘êj·÷?
 Ç˝≤+{Ï |ü]dæú‘·T˝À¢ yÓTTø£ÿ\T ô|]–‘˚ @eTe⁄‘·T+~?
 á |ü]dæú‹ì yÓTTø£ÿ\T m˝≤ n~Û>∑$TkÕÔjÓ÷ MT≈£î ‘Ó\TkÕ?

ø±ã{Ïº, Á|üø£‹˝À yÓTTø£ÿ\T ‘·eT $‘·ÔHê\qT yÓ<ä»\¢&ÜìøÏ  $_Ûqï |ü<ä∆‹ì nqTdü]kÕÔsTT.. $$<Ûä
ø±s¡ø±\ kÕj·T+‘√ $‘·ÔHê\ Á|üj·÷D+ »s¡T>∑T‘·T+~.

Ç|ü⁄Œ&ÉT Ç+≥¬sï{Ÿ, dü÷ÿ\T ̋ …’ÁãØ ̋ Ò<ë MT |ü]düsê\qT |ü]o*+#·&É+ <ë«sê $‘·ÔHê\ Á|üj·÷D+ ̋ À
bÕ˝§ZH˚  $$<Ûä ø±s¡ø±\ >∑T]+∫ düe÷#êsêìï ùdø£]+#·+&ç. ∫Á‘ê\T eT]j·TT MT $es¡D\‘√ ÁkÕÿ|t ãTø˘
‘·j·÷s¡T #˚j·T+&ç. eT]j·TT ~>∑Te fÒãT˝Ÿ ì Á|ü‹<ëìøÏ ø£̇ dü+ 3 ñ<ëVü≤s¡D\‘√ ì+|ü+&ç.

|ü{Ïºø£̀ 4

yê´|æÔø±s¡ø±\T $‘·ÔHê\T / |ü+&ÉT ù|s¡T

>±*
˙{Ï
»+‘·Te⁄\
|ü≈£åî\T
eTqTwüß\T
Ç‘·s¡ @<Ó’Hê e÷s¡Z+

|ü≥+ 12

Á|ü‘·T´‘·Œ‹Ô nH˚~ ªJ$‘·+ neTs¡yÓTÆq~μ nH˚ HêqT&çì düeT]ú+#˚ Á|üÁøÏj·T. á $<Ûä+>± yÓTTø£ÿ J$‘·+
$‘·Ôq+‘√ yÓTT<ä̋ …’ eTs¡̋ ≤ mH√ï $‘·ÔHê\T ñ‘·Œ‹Ô #˚j·T&É+ <ë«sê eT‘·T´+»j·T+ ne⁄‘·T+~. á uÛÑTÁ>∑Vü‰ìï
yÓTTø£ÿ\T Ä≈£î|ü#·Ãì >=&ÉT>∑T‘√ #·\¢>± ñ+#·T‘·÷ eTq+ J$+#·&ÜìøÏ nqT≈£L\yÓTÆq Á|ü<˚X¯+>± #˚düTÔHêïsTT.
ø±e⁄q eTq+ yÓTTø£ÿ\qT dü+s¡øÏå+#·Tø√yê*.
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Reproduction, Vegetative propagation, Unisexual flowers, Bisexual flowers, Androecium,
Gynoecium, Anther, Pollination, Pollen grain, Ovary, Fertilization, Zygote, Seed dispersal.

 Giving rise to new ones of their own kind is called reproduction.

 Reproduction in plants with seeds is called Sexual reproduction.

 Reproduction in plants without seeds is called Asexual reproduction.

 Floral parts of a flower are arranged in four whorls calyx, corolla, androecium,

gynoecium.

 The flowers which have all the four whorls are called Complete flowers.

 Flowers which do not have any one of the four whorls are called Incomplete flowers.

 Generally, androecium and gynoecium are present in same flower in most of the plants.

Such type of flowers are called as bisexual flowers.

 But in some flowers either androecium or gynoecium are present in a flower, such type

of flowers is called Unisexual flowers.

 The process of transferring pollen grains from the anther to stigma is known as pollination.

 Seed dispersal is the natural ability of the plants to spread to favourable areas for further

growth.

I. Fill in the Blanks.

1. Hibiscus propagated by ______________.

2. The male reproductive part in a flower is ______________.

3. The lower swollen part in gynaecium is ______________.

II. Choose the correct Answer.

1. The plant which reproduces through leaves is [ ]

a) Bryophyllum b) Bougainvillea c) Hydrilla d) Balsam

2. The reproductive part in a plant is [ ]

a) Root b) Stem c)Leaf d) Flower

3. The agents of pollination are [ ]

a) Air b)Water c) Insects d) All the above
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Á|ü‘·T´‘·Œ‹Ô, XÊFj·Tyê´|æÔ, @ø£*+>∑ |ü⁄cÕŒ\T, ~«*+>∑ |ü⁄cÕŒ\T, πødüsê\T, n+&Éø√X̄+, |üsê>∑ø√XÊ\T,
|üsê>∑ πsDTe⁄\T, n+&ÜX¯j·T+, |òü\Bø£s¡D+, dü+j·TTø£Ô;»+, $‘·ÔHê\ yê´|æÔ.

 ‘·eT˝≤+{Ï ø=‘·Ô Je⁄*ï ñ‘·Œ‹Ô #˚j·T&Üìï Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T.
 yÓTTø£ÿ\˝À $‘·ÔHê\‘√ »]π> Á|ü‘·T´‘·Œ‹Ôì ̋ …’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T..
 yÓTTø£ÿ\˝À $‘·ÔHê\ Á|üy˚Tj·T+ ̋ Ò≈£î+&Ü »]π> Á|ü‘·T´‘·Œ‹Ôì n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô n+{≤s¡T..
 |ü⁄wüŒuÛ≤>∑eTT\T |ü⁄wüŒeTT˝À Hê\T>∑T e\j·÷\T>± neTs¡Ãã&ç ñ+{≤sTT. n$ s¡ø£åø£|üÁ‘ê\T, Äø£s¡̧ø£

|üÁ‘ê\T, πødüsêe[, n+&Éø√X¯+.
 Hê\T>∑T e\j·÷\÷ ñqï |ü⁄cÕŒ\qT dü+|üPs¡í |ü⁄cÕŒ\T n+{≤s¡T.
 Hê\T>∑T e\j·÷\˝À @<Ó’Hê e\j·T+ Ò̋ì |ü⁄cÕŒ\qT ndü+|üPs¡í |ü⁄cÕŒ\T n+{≤s¡T..
 kÕ<Ûës¡D+>± πødüsêe[, n+&Éø√X̄+ #ê˝≤ yÓTTø£ÿ˝À¢ ̌ πø |ü⁄wüŒ+˝À ñ+{≤sTT. á s¡ø£yÓTÆq |ü⁄cÕŒ\qT

~«*+>∑ |ü⁄cÕŒ\T n+{≤s¡T.
 ø±˙ ø=ìï |üP\˝À πødüsêe[ø±ì ̋ Ò<ë n+&Éø√X¯+ø±ì ñ+{≤sTT. á s¡ø£yÓTÆq |ü⁄cÕŒ\qT @ø£*+>∑

|ü⁄cÕŒ\T nì n+{≤s¡T.
 |üsê>∑πsDT\qT |üsê>∑ø√XÊ\ qT+&ç øÏ̋ ≤Á>±ìøÏ ã~© #˚ùd Á|üÁøÏj·TqT |üsê>∑ dü+|üs¡ÿ+ n+{≤s¡T.
 $‘·Ôq yê´|æÔ nH˚ Á|üÁøÏj·T yÓTTø£ÿ\T düVü≤»+>± nqTyÓ’q Á|ü<˚XÊ\˝À ‘·eT dü+‘·‹ì n_Ûeè~∆ #˚ùd

Á|üÁøÏj·T.

I. U≤∞\qT |üP]+|ü⁄eTT.
1. eT+<ës¡ kÕ<Ûës¡D+>± ........................... |ü<ä∆‹˝À ñ‘·Œ‹Ô #˚j·Tã&ÉT‘·T+~.
2. ˇø£ |ü⁄wüŒ+˝À |ü⁄s¡Twü Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+ .............................
3. n+&Éø√X¯+˝À ~>∑Teq ñ_“ñqï uÛ≤>∑+ ..............................

II. dü]jÓÆTq »yêãT dü÷∫+#·T nø£ås¡eTTqT Áu≤¬ø{Ÿ ˝À sêj·T+&ç.
1. Ä≈£î\ <ë«sê Á|ü‘·T´‘·Œ‹Ô #˚ùd yÓTTø£ÿ [ ]

m) s¡DbÕ\ _) ø±–‘·+|üP\T dæ) ôV’≤Á&ç̋ ≤¢ &ç) ˙\>√]+≥
2. yÓTTø£ÿ˝À Á|ü‘·T´‘·Œ‹Ô uÛ≤>∑+ [ ]

m) y˚s¡T _) ø±+&É+ dæ) |üÁ‘·+ &ç) |ü⁄wüŒ+
3. |üsê>∑dü+|üs¡ÿ ø±s¡ø±\T? [ ]

m) >±* _) ̇ s¡T dæ) ø°≥ø±\T &ç) ô|’q ù|s=ÿqïe˙ï
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III. Matching.

A) Potato ( ) 1. Spores

B) Spirogyra ( ) 2. Seeds

C) Carrot ( ) 3. Fragments

D) Neem tree ( ) 4. Eyes

E) Banana ( ) 5. Anther

6. Suckers

IV. Answer the following questions.

1. Identify whether the sentences below are true or not. Correct the statements which are not true
a. The flowers in pumpkin are unisexual.
b. Seeds are formed in asexual reproduction
c. Generally, roses are propagated through seeds.

2. What do you call the transfer of pollen grains to the stigma? Explain its types with the help of
labelled diagrams.

3. Can plants produce new plants without the seeds? Explain those methods with the help of examples.

4. What happens if the pollen of mango flower reaches the stigma of guava flower?

5. If all the honey bees in nature become extinct. Imagine, what will be the consequences

6. What are the materials required, procedure and precautions taken by you in the lab activity
conducted to study the parts of Datura flower?

7. Draw the diagram of a complete flower and label the parts.

8. Rahul goes to a field trip with his classmates, he tries to catch an insect on a flower. Do you
support this?

9. Venkat, who lives in a city maintains a roof garden at the top of his six storied building. The
ridge guard creeper bears plenty of flowers. But the flower do not grow into ridge guards. Can
you give him any suggestions to get ridge guards?

 Collect information from elders, internet or your school library regarding the method of
vegetative propagation in Onion, Garlic, Ginger, Gladiola, Sweet potato, Bryophyllum,
Begonia.

 Draw the various methods of Artificial propagations on a chart and exhibit in your classroom.
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III. »‘·|üs¡#·+&ç.
A) ã+>±fi≤<äT+|ü ( ) 1. ø±+&É#˚<Ûäq+
B) s¡DbÕ\ ( ) 2. $‘·ÔHê\T
C) #Ós¡≈£î ( ) 3. Ä≈£î\T
D) ẙ|ü#Ó≥Tº ( ) 4. ø£qTï\T
E) ns¡{Ï ( ) 5. |üsê>∑ø√X¯+

6. |æ\ø£\T
IV. øÏ+~ Á|üX¯ï\≈£î »yêãT\T sêj·T+&ç.

1. øÏ+~ yêø±´\T dü‘·́ e÷ ø±<ë nì >∑T]Ô+#·+&ç.
a. >∑TeTà&çbÕ<äT˝À |ü⁄e⁄«\T @ø£*+>∑ø£ |ü⁄cÕŒ\T. b. $‘·ÔHê\T n …̋’+–ø£ Á|ü‘·T´‘·Œ‹Ô̋ À @s¡Œ&É‘êsTT.
c. kÕ<Ûës¡D+>± >∑T˝≤;\T $‘·ÔHê\ <ë«sê ñ‘·Œ‹Ô ne⁄‘êsTT.

2. |üsê>∑πsDTe⁄\qT ø°̋ ≤Á>±ìøÏ≈£î ã~© #˚j·Tã&É&Üìï @eT+{≤s¡T? |ü≥ düVü‰j·T+‘√ <ëì\˝Àì s¡ø±\qT
$e]+#·+&ç.

3. $‘·ÔHê\T Ò̋≈£î+&Ü yÓTTø£ÿ\T ø=‘·Ô yÓTTø£ÿ\qT ñ‘·Œ‹Ô #˚j·T>∑\yê? ñ<ëVü≤s¡D\ kÕj·T+‘√ Ä $<ÛëHê\qT
$e]+#·+&ç.

4. e÷$T&ç |ü⁄e⁄« |ü⁄bıŒ&ç C≤eT |ü⁄e⁄« ˝Àì øÏ̋ ≤Á>±ìï #˚]‘˚ @eTe⁄‘·T+~?
5. Á|üø£‹˝À ñqï ‘˚HÓ{°>∑\˙ï n+‘·]+∫b˛‘˚. }Væ≤+#·+&ç, <ëì |üs¡́ ekÕHê\T @$T{Ï?
6. <ä‘·TÔs¡ |ü⁄e⁄« jÓTTø£ÿ uÛ≤>±\qT n<Ûä́ j·Tq+ #̊j·T&É+ ø=s¡≈£î ̋ ≤´uŸ j·÷øÏº${°̋ À MTs¡T rdüTø√yê*‡q |ü]ø£sê\T,

Á|üjÓ÷>±$<Ûëq+, eT]j·TT rdüTø√yê*‡q C≤Á>∑‘·Ô\T @$T{Ï?
7. dü+|üPs¡í |ü⁄wüŒ+ jÓTTø£ÿ |ü{≤ìï ̂ dæ uÛ≤>±\qT >∑T]Ô+#·+&ç.
8. sêVüQ˝Ÿ ‘·q ‘√{Ï $<ë´s¡Tú\‘√ ø£*dæ |ò”̋ Ÿ¶ Á{Ï|t ≈£î yÓfi≤fl&ÉT, n‘·&ÉT ̌ ø£ |ü⁄e⁄«ô|’ |ü⁄s¡T>∑TqT |ü≥Tºø√e&ÜìøÏ

Á|üj·T‹ïkÕÔ&ÉT. MTs¡T Bìì düeT]ú+#·>∑\sê?
9. q>∑s¡+˝À ìedæ+#̊ yÓ+ø£{Ÿ ‘·q Äs¡T n+‘·düTÔ\ uÛÑeq+ ô|’ uÛ≤>∑+˝À ̌ ø£ ªªô|’ø£|ü⁄Œ >±¬s¶Héμμ qT ìs¡«Væ≤düTÔHêï&ÉT.

;s¡ bÕ<äT  |ü⁄wüÿ\yÓTÆq |ü⁄cÕŒ\qT ø£*– ñ+≥T+~. ø±˙ Ä |ü⁄e⁄«\T ø±j·T\T >± m<ä>∑<äT. ;s¡ø±j·T\qT
\qT bı+<ä&É+ ø=s¡≈£î MTs¡T n‘·&çøÏ @yÓ’Hê dü÷#·q\T Çe«>∑\sê?

 ñ*¢bÕj·T, yÓ\T¢*¢, n\¢+, >±¢&çjÓ÷˝≤, ∫\>∑&É<äT+|ü, ÁãjÓ÷|òæ*yéT, u…>√ìj·÷˝À XÊFj·T yê´|æÔ
$<ÛëHêìøÏ dü+ã+~Û+∫ ô|<ä›\qT+∫, Ç+≥¬sï{Ÿ ̋ Ò<ë MT dü÷ÿ\T ̋ …’ÁãØ qT+∫ düe÷#êsêìï ùdø£]+#·+&ç.

 ø£Á‹eT XÊFj·T ñ‘·Œ‹Ô̋ À $$<Ûä |ü<ä∆‘·T\qT ˇø£ #ês¡Tºô|’ ^dæ MT ‘·s¡>∑‹ >∑~˝À Á|ü<ä]Ù+#·+&ç.
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Learner will be able to

• explain the phenomenon of reflection.
• understand how reflection takes place from

different surfaces.
• understand the difference between real and

virtual images.
• know about laws of reflection.
• explain about the characteristics of images

formed by different mirrors.
• understand the uses of spherical mirrors.
• know about the number of images formed

between two plane mirrors depending on
the angle between them.

• conduct simple investigations to seek
answers to queries such as - Is white light
composed of many colours?

Learning outcomes

2.1 Sources of light

2.2 Ray of light

2.3 Reflection of light

2.4 Laws of reflection

2.5 Characteristics of image by

plane mirrors

2.6 Multiple images

2.7 Wonders with plane mirrors

2.8 Surfaces of different types

2.9 Uses of spherical mirrors

2.10 Lenses

2.11 Light and Eye care

Concepts covered

What do you observe in the picture? Mention the different objects in the scenery.
 Can we see all these objects during night in darkness?
 What is required to see all these objects during night?

fig. 1
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nuÛ≤´dü≈£î&ÉT
• |üsêes¡Ôq+ nH˚ <äè–«wüj·÷ìï $e]kÕÔ&ÉT.
• $$<Ûä s¡ø±\ ‘·̋ ≤\ qT+&ç |üsêes¡Ôq+ @$<Ûä+>±

»s¡T>∑TH√ ns¡ú+ #̊düT≈£î+{≤&ÉT.
• ì» eT]j·TT ì‘·́  Á|ü‹_+u≤\ eT<Ûä́  ‘˚&ÜqT

ns¡ú+ #̊düT≈£î+{≤&ÉT.
• |üsêes¡Ôq ìj·Te÷\qT ‘Ó\TdüT≈£î+{≤s¡T.
• $$<Ûä <äs¡ŒD≤\T @s¡Œs¡#˚ Á|ü‹_+ã \ø£åD≤\qT

>∑÷]Ã $e]kÕÔ&ÉT.
• >√fi≤ø±s¡<äs¡ŒD≤\ ñ|üjÓ÷>±\qT ns¡ú+#˚düT

≈£î+{≤&ÉT.
• ¬s+&ÉT düeT‘·\ <äs¡ŒD≤\ eT<Ûä́  ø√D≤ìï ã{Ïº yê{Ï

eT<Ûä́  @s¡Œ&̊ Á|ü‹_+u≤\ dü+K´ ‘Ó\TdüT≈£î+{≤&ÉT.
• ‘Ó\T|ü⁄s¡+>∑T ø±+‹˝À $$<Ûäs¡+>∑T\T ñHêïj·÷?

˝≤+{Ï Á|üX¯ï\≈£î düe÷<ÛëHê\ ø√dü+ ∫qï∫qï
XÀ<Ûäq\T #˚kÕÔ&ÉT.

nuÛÑ́ düq |òü*‘ê\T uÛ≤eq\T

MTs¡T ∫Á‘·+˝À @$T>∑eTì+#ês¡T? <äèX¯́ +˝À ñqï $$<Ûä edüTÔe⁄\qT Á|ükÕÔ$+#·+&ç.
 M≥ìï+{Ï̇  eTq+ sêÁ‹|üP≥ Nø£{À¢ #·÷&É>∑\e÷?
 sêÁ‹|üP≥ M≥ìï{Ï̇  #·÷&É&ÜìøÏ @$T nedüs¡+?

|ü≥+ 1

2.1 ø±+‹»qø±\T
2.2 ø±+‹ øÏs¡D+
2.3 ø±+‹ |üsêes¡Ôq+
2.4 |üsêes¡Ôq ìj·Te÷\T
2.5 düeT‘·\ <äs¡ŒD≤\T @s¡Œs¡#·T

Á|ü‹_+ã \ø£åD≤\T
2.6 nH̊ø£ Á|ü‹_+u≤\T
2.7 düeT‘·\ <äs¡ŒD≤\‘√ n<äT“¤‘ê\T
2.8 $$<Ûä s¡ø±\ ‘·˝≤\T
2.9 >√fi≤ø±s¡ <äs¡ŒD≤\ ñ|üjÓ÷>±\T

2.10 ø£≥ø±\T
2.12 ø±+‹ eT]j·TT ø£+{Ï uÛÑÁ<ä‘·
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We know that light is required to see all these. Light is a form of energy that helps us to see
all the things around us.

 Where does the light come from?

Light comes from different objects called sources of light. Ex : Sun, candle, tubelight.

In this lesson we will learn about about different sources of light, reflection of light, laws of
reflection, characteristics of image by different types of mirrors, nature of light while passing
through water molecules etc.

2.1  Sources of light
Objects that emit light are known as sources of light.

Name some sources of light around you?

 Do these sources release light on their own?

Sources like sun, stars emit light on their own. Such type of sources are called natural
sources of light. Sources like bulb, torch light, candle do not emit light on their own. Human
involvement is needed to release light from such sources. Sources that release light artificially
[with human involvement] are called man made sources of light or artificial sources of light.

 Can you give some other examples for natural sources of light?

Observe glow worms during the night. They emit light on their own.

 Can we call them as natural sources of light?

 Sun is the major natural source of light.

 Its diameter is about 1.39 million kilometers.

 Sunlight takes 8.33 minutes to reach the earth.

 Roughly three quarters (approximately 75%) of the sun’s
mass consists of Hydrogen, the rest is mostly Helium
(approximately 25%) and in smaller quantities of elements
like Oxygen, Carbon, Neon and Iron.

 Do you know how this light travel from the source?

You learnt in lower classes that light travels in straight lines. What do we call the path of light?

2.2  Ray of light
 The direction or path along which light travels is called a ray of light. It is denoted by a

straight line with an arrow mark. (               )

The straight line indicates the path of light and arrow mark indicates the direction of light
from the source.

fig. 2
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M≥ìï{Ï̇  #·÷&É{≤ìøÏ ø±+‹ nedüs¡+ nì eTq≈£î ‘Ó\TdüT. ø±+‹ nH˚ X¯øÏÔ eTq#·T≥÷º ñqï
edüTÔe⁄\qT #·÷&É{≤ìøÏ eTq≈£î düVü‰j·T|ü&ÉT‘·T+~.
 eT] á ø±+‹ mø£ÿ&ç qT+&ç edüTÔ+~?

ø±+‹ $$<Ûä s¡ø±\ edüTÔe⁄\ qT+&ç edüTÔ+~. yê{Ïì ø±+‹ »qø±\T n+{≤s¡T. ñ<ëˆˆ dü÷s¡T´&ÉT,
ø=y=«‹Ô, ≥÷´uŸ …̋’{Ÿ.

á bÕsƒ¡+˝À eTq+ ø±+‹ »qø±\T, ø±+‹ |üsêes¡Ôq+, |üsêes¡Ôq <Ûäsêà\T, $$<Ûä <äs¡ŒD≤\˝À
@s¡Œ&˚ Á|ü‹_+ã \ø£åD≤\T eT]j·TT ˙{Ï_+<äTe⁄\ <ë«sê Á|üj·÷DÏ+#˚≥|ü&ÉT ø±+‹ jÓTTø£ÿ \ø£åD+
yÓTT<ä\>∑T yê{Ï >∑T]+∫ ‘Ó\TdüT≈£î+<ë+.

2.1  ø±+‹»qø±\T
ø±+‹ì $&ÉT<ä\ #˚ùd edüTÔe⁄\qT ø±+‹ »qø±\T n+{≤s¡T.
MT #·T≥÷º ñqï ø=ìï ø±+‹ »qø±\ ù|s¡T¢ ‘Ó\Œ+&ç?

 á ø±+‹»qø±\˙ï yê≥+‘·≥ ny˚ ø±+‹ì $&ÉT<ä\ #˚düTÔHêïj·÷?
dü÷s¡T´&ÉT, qø£åÁ‘ê\T ˝≤+{Ï ø±+‹»qø±\T yê≥+‘·≥ ny˚ ø±+‹ì $&ÉT<ä\ #˚kÕÔsTT. n˝≤+{Ï

ø±+‹ »qø±\qT düVü≤» ø±+‹ »qø±\T n+{≤s¡T. ã\T“, {≤]Ã …̋’{Ÿ, ø=y=«‹Ô ˝≤+{Ï ø±+‹ »qø±\T
yê≥+‘·≥ ny˚ ø±+‹ì $&ÉT<ä\ #˚j·Te⁄. n˝≤+{Ï »qø±\ qT+&ç ø±+‹ $&ÉT<ä\≈£î e÷qe Á|üy˚Tj·T+
nedüs¡+. ø£Á‹eT+>± (e÷qe Á|üy˚Tj·T+‘√) ø±+‹ì $&ÉT<ä\#˚j·TT »qø±\qT e÷qe Á|üy˚Tj·T ø±+‹
»qø±\T Ò̋<ë ø£Á‹eT ø±+‹ »qø±\T n+{≤s¡T.
 ø=ìï Ç‘·s¡ düVü≤» ø±+‹ »qø±\≈£î ñ<ëVü≤s¡D\T Çe«>∑\sê?

$TDT>∑Ts¡T |ü⁄s¡T>∑T\qT sêÁ‹|üP≥ >∑eTì+#·+&ç. n$ yê≥+‘·≥ ny˚ ø±+‹ì $&ÉT<ä\ #˚kÕÔsTT.
 yê{Ïì eTq+ düVü≤» ø±+‹ »qø±\T nì |æ\Tee#êÃ?

 dü÷s¡T´&ÉT n‹ô|<ä› düVü≤» ø±+‹»qø£+.
 <ëì yê´dü+ düTe÷s¡T 1.39 $T*j·THé øÏ̋ ÀMT≥s¡T¢.
 dü÷s¡́ ø±+‹ uÛÑ÷$Tì #̊s¡T≥≈£î 8.33 ì$TcÕ\ düeTj·T+ |ü&ÉT‘·T+~.
 dü÷s¡T´ì Á<äe´sê•˝À Hê\T–+≥ eT÷&ÉT e+‘·T\T (düTe÷s¡T 75%)

ôV’≤Á&√»Hé, $T>∑‘ê uÛ≤>∑+˝À m≈£îÿe>± V”≤*j·T+ (düTe÷s¡T 25%)
eT]j·TT ‘·≈£îÿe |ü]e÷D+˝À ÄøÏ‡»Hé, ø±s¡“Hé, ìj·÷Hé eT]j·TT
ÇqTeTT˝≤+{Ï eT÷\ø±\qT ø£*–ñ+≥T+~.

 ø±+‹ »qø±\ qT+&ç ø±+‹ m˝≤ Á|üj·÷DÏdüTÔ+<√ MT≈£î ‘Ó\TkÕ?
ø±+‹ ãTTEe÷s¡Z+˝À Á|üj·÷DÏdüTÔ+<äì MTs¡T ÁøÏ+~ ‘·s¡>∑‘·T\˝À H˚s¡TÃ≈£îHêïs¡T. ø±+‹ Á|üj·÷DÏ+#˚

e÷sêZìï @eT+{≤s¡T?

2.2  ø±+‹ øÏs¡D+
ø±+‹ Á|üj·÷DÏ+#˚ <ë] Ò̋<ë e÷sêZìï ø±+‹øÏs¡D+ n+{≤s¡T. Bìì u≤D|ü⁄ >∑Ts¡TÔ‘√ ≈£L&çq düs¡fi¯

πsK‘√ (         ) dü÷∫kÕÔs¡T.
düs¡fīπsK ø±+‹ Á|üj·÷DÏ+#̊ e÷sêZìï dü÷∫düTÔ+~ eT]j·TT á u≤D|ü⁄>∑Ts¡TÔ ø±+‹ »qø£+ qT+&ç ø±+‹

Á|üj·÷DÏ+#˚ ~X¯qT dü÷∫düTÔ+~.

|ü≥+ 2
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fig. 4 - Parallel
beam of light rays

S

fig. 3
(S - source of light)

Actually, light is not a single ray, but a bundle of rays.

This bundle of light rays are called beam of light rays.These

are three types.

1. Parallel beam of light rays

2. Converging beam of light rays

3. Diverging beam of light rays

To understand the different beams of light, let us do an activity.

Parallel Beam of light rays

Light rays which travel parallel to each other are called Parallel

beam of light rays. To understand about parallel beam of light rays observe

situation 1.

Situation-1

Take a plank and cardboard.  Make small slits on cardboard.  Keep

the cardboard on the plank perpendicular to it.  Keep it in sunlight during

afternoon as shown in figure.  The light rays from the sun fall on the

cardboard and passed through the slits.  We can observe that the light rays are travelling parallel

to each other.

Converging beam of light rays

“Light rays which travel from different directions to meet at a point are

called as Converging beam of light rays”. To know clearly about converging

beam let us observe situation 2.

Situation-2

  Recall the above situation.  Arrange an acrylic mirror in the path of

light rays as shown in the figure.  The light rays meet at a point after

bouncing back from the mirror.

Diverging beam of light rays

"Light rays which travel from a source moving in different directions are called as Diverging

beam of light rays." To understand about diverging beam, let us observe situation 3.

fig. 5 - Converging
bean of light rays



ø±+‹‘√ n<äT“¤‘ê\T377e ‘·s¡>∑‹ kÕe÷q´XÊg+

yêdüÔe+>± ø±+‹ nH̊~ ̌ ø£ ø±+‹ øÏs¡D+ e÷Á‘·ẙT ø±<äT, nH̊ø£ ø±+‹
øÏs¡D≤\ düeTT<ëj·T+. á ø±+‹ øÏs¡D≤\ düeTT<ëj·÷ìï ø±+‹øÏs¡D
|ü⁄+»+ n+{≤s¡T. eT÷&ÉT s¡ø±\ ø±+‹ øÏs¡D |ü⁄+C≤\T ñ+{≤sTT.
1. düe÷+‘·s¡ ø±+‹ øÏs¡D|ü⁄+»+
2. n_Ûdüs¡D ø±+‹ øÏs¡D|ü⁄+»+
3. n|üdüs¡D ø±+‹ øÏs¡D|ü⁄+»+

$$<Ûä s¡ø±\ ø±+‹ øÏs¡D|ü⁄+C≤\qT >∑T]+∫ ns¡ú+ #˚düTø√e&ÜìøÏ ˇø£ ø£‘ê´ìï ìs¡«Væ≤<ë›+.

düe÷+‘·s¡ ø±+‹ øÏs¡D|ü⁄+»+
ˇø£<ëìø=ø£{Ï düe÷+‘·s¡+>± Á|üj·÷DÏ+#˚ ø±+‹øÏs¡D≤\ düeTT<ëj·÷ìï

düe÷+‘·s¡ ø±+‹øÏs¡D |ü⁄+»+ n+{≤s¡T. düe÷+‘·s¡ ø±+‹øÏs¡D |ü⁄+C≤ìï ne>±Vü≤q
#˚düTø√e&ÜìøÏ dü+<äs¡“¤+`1 ì >∑eTì+#·+&ç.
dü+<äs¡“¤+`1

ˇø£ n≥ºeTTø£ÿqT eT]j·TT ø±s¡T¶uÀs¡T¶qT rdüTø√+&ç. ø±s¡T¶uÀs¡T¶ô|’ düqïì N*ø£\qT
#̊j·T+&ç. ø±s¡T¶uÀs¡T¶qT n≥ºeTTø£ÿ≈£î \+ã+>± ñ+#·+&ç. Ç|ü&ÉT <ëìì ñ<äj·T+|üP≥
m+&É˝À |ü≥+˝À #·÷|æq $<Ûä+>± ñ+#·+&ç. ø±+‹øÏs¡D≤\T dü÷s¡T´ì qT+&ç
ø±s¡T¶uÀs¡T¶ô|’ |ü&ç düqïì N*ø£\>∑T+&Ü Á|üj·÷DÏkÕÔsTT. Ä ø±+‹øÏs¡D≤\T ̌ ø£<ëìø=ø£{Ï
düe÷+‘·s¡+>± ñqï≥T¢ eTq+ >∑eTì+#·e#·TÃ.

ˇø£<ëìø=ø£{Ï düe÷+‘·s¡+>± Á|üj·÷DÏdüTÔqï ø±+‹øÏs¡D≤\ düeTT<ëj·÷ìï düe÷+‘·s¡ ø±+‹øÏs¡D |ü⁄+»+
n+{≤s¡T.
n_Ûdüs¡D ø±+‹øÏs¡D |ü⁄+»+

$$<Ûä ~X¯\ qT+&ç Á|üj·÷DÏdüTÔqï ø±+‹øÏs¡D≤\T ˇø£ _+<äTe⁄ e<ä› #̊]‘˚
n˝≤+{Ï ø±+‹øÏs¡D düeTT<ëj·÷ìï n_Ûdüs¡D ø±+‹øÏs¡D |ü⁄+»+ n+{≤s¡T. n_Ûdüs¡D
ø±+‹øÏs¡D |ü⁄+»+ >∑T]+∫ ns¡ú+ #˚düTø√e&ÜìøÏ dü+<äs¡“¤+`2 qT >∑eTì+#·+&ç.
dü+<äs¡“¤+`2

ô|’ dü+<äsê“¤ìï >∑Ts¡TÔ≈£î ‘Ó#·TÃø√+&ç. ˇø£ ÄÁø£*ø˘ <äs¡ŒD≤ìï ø±+‹øÏs¡D≤\T
e#˚Ã e÷s¡Z+˝À |ü≥+˝À #·÷|æq $<Ûä+>± neTs¡Ã+&ç. ø±+‹øÏs¡D≤\˙ï <äs¡ŒD+ô|’
|ü&ç ˇø£ _+<äTe⁄ e<ä›≈£î #˚s¡‘êsTT. Ç˝≤ nìï ~X¯\qT+&ç e∫Ãq ø±+‹øÏs¡D≤\T
ˇø£ _+<äTe⁄qT #π̊s ø±+‹ øÏs¡D≤\ düeTT<ëj·÷ìï n_Ûdüs¡D ø±+‹øÏs¡D |ü⁄+»+
n+{≤s¡T.
n|üdüs¡D ø±+‹øÏs¡D |ü⁄+»+

ˇø£ ø±+‹»qø£eTT qT+&ç $$<Ûä ~X̄\˝À Á|üj·÷DÏ+#̊ ø±+‹øÏs¡D düeTT<ëj·÷ìï n|üdüs¡D ø±+‹øÏs¡D
|ü⁄+»+ n+{≤s¡T. n|üdüs¡D ø±+‹øÏs¡D |ü⁄+»+ >∑T]+∫ ns¡ú+ #̊düTø√e&ÜìøÏ dü+<äs¡“¤+`3 qT >∑eTì+#·+&ç.

S

|ü≥+ 3
(S - ø±+‹ »qø£+)

|ü≥+ 4` düe÷+‘·s¡
ø±+‹ øÏs¡D|ü⁄+»+

|ü≥+ 5` n_Ûdüs¡D
ø±+‹øÏs¡D |ü⁄+»+
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fig. 7

fig. 8

Situation-3

In the above situation, arrange the acrylic mirror in the path of light

rays as shown in the figure.  After bouncing back from the mirror light rays

travel in different directions.

 How are we able to see the objects?

 Is only light enough to see the objects around us?

Now let us discuss…

2.3  Reflection of light
"The process of bouncing back of light rays into the same medium after falling on a smooth

or rough surface from the light source is called “reflection of light”.

Let us understand this phenomenon with the following activities.

Take a torch and enter into a dark room. Observe

the objects in darkness.

 Could you see any objects?

Switch on the torch and focus it on the objects.

 What happened now?

Keep a card board between your eyes and object.

Now try to see the objects.

 Are you able to see the objects? Why?

From the above activity we can conclude that objects are visible only when light falls on the

objects and bounces back to the eye.

Take a plane mirror and stand infront of a building

in open space during the day. Let the sunlight falls on the

mirror. Now rotate the mirror in such a way that a spot

of light falls on the wall of  building.

 Why is this spot of light formed on the wall?

Light rays from the sun fall on the mirror and

bounced back. The spot of light on the wall is the image

of sun.

fig. 6 - Diverging
beam of light rays
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dü+<äs¡“¤+`3
ô|’ dü+<äs¡“¤+˝À ÄÁø£*ø˘ <äs¡ŒD≤ìï ø±+‹øÏs¡D e÷s¡Z+˝À |ü≥+˝À #·÷|æq

$<Ûä+>± @sêŒ≥T #˚j·T+&ç. <äs¡ŒD+ qT+∫ yÓqT‹]–q ø±+‹øÏs¡D≤\˙ï $$<Ûä
~X̄\˝À Á|üj·÷DÏkÕÔsTT. á$<Ûä+>± ø±+‹»qø£+ qT+&ç $$<Ûä ~X̄\˝À Á|üj·÷DÏ+#̊
ø±+‹øÏs¡D≤\ düeTT<ëj·÷ìï n|üdüs¡D ø±+‹øÏs¡D |ü⁄+»+ n+{≤s¡T.
 Ç|ü⁄Œ&ÉT eTq+ edüTÔe⁄\qT m˝≤ #·÷&É>∑\T>∑T‘·THêï+?
 eTq #·T≥÷º ñqï edüTÔe⁄\qT #·÷&É&ÜìøÏ πøe\+ ø±+‹ e÷Á‘·ẙT dü]b˛‘·T+<ë?

Ç|ü&ÉT eTq+ #·]Ã<ë›+...

2.3  ø±+‹ |üsêes¡Ôq+
ø±+‹ »qø±\ qT+&ç edüTÔe⁄\ô|’ |ü&çq ø±+‹ ‹]– n<˚ j·÷qø£+˝ÀìøÏ yÓqTø£≈£î eTs¡̋ Ò

<ä–«wüj·÷ìï ø±+‹ |üsêes¡Ôq+ n+{≤s¡T.
ÁøÏ+~ ø£‘ê´\‘√ á <ä–«wüj·÷ìï ns¡ú+ #˚düT≈£î+<ë+.

ˇø£ {≤sYÃ …̋’{ŸqT rdüTø=ì Nø£{Ï >∑~˝ÀøÏ Á|üẙ•+#·+&ç.
>∑~˝Àì edüTÔe⁄\qT #·÷&É{≤ìøÏ Á|üj·T‹ï+#·+&ç.
 MTs¡T @yÓ’Hê edüTÔe⁄\qT #·÷&É>∑*>±sê?

{≤sYÃ …̋’{ŸqT ÄHé #˚dæ edüTÔe⁄\ MT~øÏ Á|üdü]+#˚≥≥T¢
#̊j·T+&ç.
 Ç|ü&ÉT @eTsTT+~?

edüTÔe⁄\≈£î MT ø£+{ÏøÏ eT<Ûä´˝À ˇø£ ø±s¡T¶uÀs¡T¶qT
ñ+∫ edüTÔe⁄\qT #·÷&É{≤ìøÏ Á|üj·T‹ï+#·+&ç.
 MTs¡T Ç|ü&ÉT Ä edüTÔe⁄\qT #·÷&É>∑*>±sê? m+<äT≈£î?

ô|’ ø£‘ê´ìï ã{Ïº edüTÔe⁄\qT #·÷&Ü\+fÒ ø±+‹ Ä edüTÔe⁄\ MT<ä |ü&ç yÓqø£≈£î eTs¡* eTqø£+{Ïì
#˚]q|ü⁄&˚ Ä edüTÔe⁄\qT eTq+ #·÷&É>∑\+ nì ns¡úeTe⁄‘·T+~.

ˇø£ düeT‘·\ <äs¡ŒDeTTqT #̊‹˝À ñ+#·T≈£îì Äs¡Tãj·T≥
m+&É̋ À ˇø£ _*¶+>¥ m<äTs¡T>± ì\ã&É+&ç. dü÷s¡́ ø±+‹ì Ä
<äs¡ŒD+ô|’ |ü&˚̋ ≤>± #˚j·T+&ç. Ç|ü⁄Œ&ÉT <äs¡ŒD+ jÓTTø£ÿ ~X¯qT
e÷s¡Tdü÷Ô dü÷s¡́ ø±+‹ì Ä _*¶+>¥ >√&Éô|’ |ü&̊˝≤>± #̊j·T+&ç.
 dü÷s¡́ ø±+‹ _*¶+>¥ >√&Éô|’ m+<äT≈£î |ü&ç+~?

dü÷s¡T´ì qT+∫ e∫Ãq ø±+‹øÏs¡D≤\T <äs¡ŒD+ô|’ |ü&ç
yÓqTø£≈£î e#êÃsTT. >=&Éô|’ |ü&çq ø±+‹ì dü÷s¡T´ì jÓTTø£ÿ
Á|ü‹_+ã+ nqe#·TÃ.

|ü≥+ 7

|ü≥+ 8

|ü≥+ 6` n|üdüs¡D
ø±+‹øÏs¡D |ü⁄+»+
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In the above two activities, light rays fall on the objects bounced back. This process of
bouncing back of light rays in the same medium after hitting the surface of an object is called
reflection. The light rays that fall on the objects are called incident rays. The light rays that bounce
back from the objects are called reflected rays.

Recall the above two activities. In the activity -2, is there any formation of image from the
reflected light?

 Why was image formed in activity -3?

To know more about reflections, let us do one more activity.

Regular and irregular reflections

Reflection from a smooth and shiny surface is called regular reflection.

Reflection from an irregular or uneven surface is called irregular reflection or diffused reflection.

Let us understand these from the activity below.

Focus the light from a source on the objects mentioned in the given table and try to get the
image of the objects. Record your observations in the table given.

Table-1

From the above table it is clear that light reflects regularly from a smooth and shiny surface
and irregularly from an uneven surface. Reflection from a smooth and shiny surface is called
regular reflection.  Clear images are formed in case of regular reflection.

Reflection from an irregular or uneven surface is called irregular reflection or diffused
reflection. Images are not clear or sometimes cannot form the images at all in case of irregular
reflection.

Sl.
No.

Object

Nature of surface of
the object (Smooth

and shiny/ Smooth but
not shiny/ rough)

1. Plane mirror

2. New steel plate

3. Card board

4. Thermocol sheet

5. Cloth

6. Paper

Observation (Clear
image is formed/

Image is formed but
not clear/ No image is

formed)
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ô|’ ¬s+&ÉT ø£‘ê´\˝À, ø±+‹ edüTÔe⁄\MT<ä |ü&ç yÓqø£≈£î e∫Ã+~. edüTÔe⁄\ô|’ |ü&çq ø±+‹ n<˚
j·÷qø£+˝À ‹]– yÓqTø£≈£î sêe&Üìï ø±+‹|üsêes¡Ôq+ n+{≤s¡T. edüTÔe⁄\MT<ä |ü&É¶ ø±+‹øÏs¡D≤\qT
|ü‘·qø±+‹øÏs¡D≤\T n+{≤s¡T. edüTÔe⁄\ô|’ |ü&ç yÓqø£≈£î e#˚Ã ø±+‹øÏs¡D≤\qT |üsêes¡Ôq ø±+‹øÏs¡D≤\T
n+{≤s¡T.

ô|’ ø£‘ê´\qT >∑Ts¡TÔ≈£î ‘Ó#·TÃø√+&ç. ø£‘·́ +`2 ˝À edüTÔe⁄\ô|’ |ü&çq ø±+‹ Á|ü‹_+u≤ìï @s¡Œs¡#·
>∑*–+<ë?
 ø£‘·́ +`3 ˝À Á|ü‹_+ã+ m+<äT≈£î @s¡Œ&ç+~?

|üsêes¡ÔHê\ >∑T]+∫ eT]+‘· ‘Ó\TdüTø√e&ÜìøÏ eTs=ø£ ø£‘ê´ìï #˚<ë›+.

Áø£eT eT]j·TT Áø£eTs¡Væ≤‘· |üsêes¡ÔHê\T
qTqTô|’q eT]j·TT yÓTs¡TdüTÔqï ‘·̋ ≤\qT+&ç »s¡T>∑T |üsêes¡ÔHêìï Áø£eT|üsêes¡Ôq+ n+{≤s¡T. Áø£eTs¡Væ≤‘·

Ò̋<ë >∑s¡T≈£î ‘·̋ ≤\ô|’ qT+&ç »s¡T>∑T |üsêes¡ÔHêìï Áø£eTs¡Væ≤‘· |üsêes¡Ôq+ n+{≤s¡T.
ÁøÏ+~ ø£‘·́ + <ë«sê M{Ï >∑T]+∫ ns¡ú+ #˚düT≈£î+<ë+.

ˇø£ ø±+‹»qø£+ qT+&ç ø±+‹ì ÁøÏ+<ä #·÷|æq $$<Ûäs¡ø±\ edüTÔe⁄\ô|’ Á|üdü]+|ü#̊dæ, Á|ü‹ dü+<äs¡“¤+˝À
edüTÔe⁄ jÓTTø£ÿ Á|ü‹_+u≤ìï |üfÒº Á|üj·T‘·ï+ #̊j·T+&ç. MTjÓTTø£ÿ |ü]o\q\qT |ü{Ïºø£̋ À qyÓ÷<äT#̊j·T+&ç.

|ü{Ïºø£̀ 1

ô|’ |ü{Ïºø£ qT+&ç ø±+‹ qTqTô|’q, yÓTs¡TdüTÔqï ‘·̋ ≤\ô|’ Áø£eT|üsêes¡Ôq+ #Ó+<äT‘·T+<äì, >∑s¡T≈£î
‘·̋ ≤\ô|’ Áø£eTs¡Væ≤‘· |üsêes¡Ôq+ #Ó+<äT‘·T+<äì ‘Ó\TdüTÔ+~. qTqTô|’q eT]j·TT yÓTs¡TdüTÔqï ‘·̋ ≤\ qT+&ç
»s¡T>∑T |üsêes¡ÔHêìï Áø£eT|üsêes¡Ôq+ n+{≤s¡T. Áø£eT|üsêes¡Ôq+˝À düŒwüºyÓTÆq Á|ü‹_+u≤\T @s¡Œ&É‘êsTT.

Áø£eTs¡Væ≤‘· Ò̋<ë >∑s¡T≈£î‘·\+ qT+&ç »s¡T>∑T |üsêes¡ÔHêìï Áø£eTs¡Væ≤‘· |üsêes¡Ôq+ n+{≤s¡T. Áø£eTs¡Væ≤‘·
|üsêes¡Ôq+˝À düŒwüºyÓTÆq Á|ü‹_+u≤\T @s¡Œ&Ée⁄ Ò̋<ë ˇø=ÿø£ÿkÕ] ndü\T Á|ü‹_+ãy˚T @s¡Œ&É<äT.

Áø£.dü+. edüTÔe⁄

1. düeT‘·\ <äs¡ŒD+

2. ø=‘·Ô d”º\T |üfiËfl+

3. ø±sY¶uÀs¡T¶

4. <Ûäs√àø√˝Ÿ w”≥T

5. >∑T&É¶eTTø£ÿ

6. ø±–‘·+

edüTÔe⁄ ‘·\+ jÓTTø£ÿ \ø£åD+
(qTqTô|’q eT]j·TT yÓTs¡TdüTÔqï /
qTqTô|’q~ ø±ì yÓTs¡T|ü⁄ Ò̋ì~ /

>∑s¡T¬ø’q~)

|ü]o\q (düŒwüºyÓTÆq Á|ü‹_+ã+
@s¡Œ&ç+~ / Á|ü‹_+ã+ @s¡Œ&ç+~
ø±ì düŒwüº+>± Ò̋<äT / Á|ü‹_+ã+

@s¡Œ&É̋ Ò<äT)
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Recall the story of the lion and rabbit from

Panchatantra, in which the rabbit fooled the lion by

showing him his reflection in water. Discuss with

your friends regarding the type of reflections formed

on the surface of water.
fig. 10

Regular reflection Diffuse reflection

fig. 9(a) : Parallel incident rays  Parallel
reflected rays

fig. 9(b): Parallel incident rays  diffused
reflected rays

fig. 11

Let us discuss the laws of reflection from plane mirror.

2.4  Laws of reflection

There are two laws of reflection

1. Angle of incidence is equal to Angle of reflection.

2. The incident ray reflected ray and normal to the surface are present in the same plane. Incident

and reflected rays are on either side of normal.

We can prove these laws from the following activity.

Take a White paper and spread it on a drawing board or cardboard. Draw a straight-line

AB at the center of paper by a pencil. Mark a point O at the center of AB. At the point 'O' draw

a perpendicular line ON to AB. ON is called normal to

the surface. Take a protractor and place it on white paper

in such a way that the zero edge of the protractor coincides

with the point O on AB as shown in figure-11.

Mark different angles starting from 10º to 80º on

both sides of ON. Now place a plane mirror on the line

AB with the help of two clips such that the surface of the

plane mirror is perpendicular to the surface of the white

paper.
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AB AB O 
O AB

ON ON 

AB O
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(a):  (b):   



7th Class     General Science 44 Wonders of Light

Sl.
No.

Angle of
incidence

1. 20º

2. 40º

3. 60º

4. 80º

Angle of
reflection

Table-2

fig. 12

Take a laser pointer and focus it on plane mirror at ‘O’ making an angle of 40o with the line

ON. Observe the reflected ray from the mirror.

 What is the angle made by the reflected ray with ON?

The angle made by incident ray with the normal

ON is called angle of incidence (i). The angle made

by the reflected ray with the normal is called the angle

of reflection (r). Focus laser pointer at different

angles of incidence. Observe the angles of reflection

in each case and tabulate the values.

From the above observations you can

conclude that the angle of incidence is always equal to angle of reflection.

 Angle of incidence = Angle of reflection

This is the first law of reflection.

From the above activity you can also observe

that Incident ray, reflected ray and normal are present

in the same plane and incident, reflected rays are on

either side of normal.

The incident ray reflected ray and normal to the surface are present in the same

plane and incident, reflected rays are on either side of normal.

This is the second law of reflection.

Let us know about the characteristics of image formed by plane mirrors.

2.5  Characteristics of image by plane mirror

1. Object distance is equal to image distance.

2. Size of the object is equal to size of the image.

3. The image formed is always virtual and erect.

4. Laterally inverted image is formed. (left and right alternates)

Let us verify the above characteristics by the following activities.
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Áø£.
dü+. |ü‘·q ø√D+

1. 20º

2. 40º

3. 60º

4. 80º

|üsêes¡Ôq ø√D+
|ü{Ïºø£̀ 2

Ç|ü⁄Œ&ÉT Ò̋»sY bÕsTT+≥sYqT rdüTø=ì <ëì ø±+‹ düeT‘·\ <äs¡ŒD+ jÓTTø£ÿ \+ã+‘√ 40+ \ ø√D+
#˚ùd $<Ûä+>± 'O' _+<äTe⁄ e<ä› Á|üdü]+|ü #˚j·T+&ç. <äs¡ŒD+ qT+&ç |üsêes¡Ôq+ øÏs¡DeTTqT >∑eTì+#·+&ç
 |üsêes¡Ôq øÏs¡D+ ON \+ã+‘√ m+‘· ø√D+ #˚düTÔ+~.

|ü‘·qøÏs¡D+ ‘·\eTT jÓTTø£ÿ \+ã+‘√ #̊ùd ø√D≤ìï
|ü‘·qø√D+ (i) n+{≤s¡T. |üsêes¡Ôq øÏs¡D+ ‘·\+ jÓTTø£ÿ
\+ã+‘√ #̊ùd ø√D≤ìï |üsêes¡Ôq ø√D+ (r) n+{≤s¡T.
Ò̋»sY ø±+‹ì $$<Ûä ø√D≤\ e<ä› Á|üdü]+|ü#˚dæ Á|ü‹

dü+<äs¡“¤+˝À |ü‘·q, |üsêes¡Ôq ø√D≤\qT |ü{Ïºø£̋ À qyÓ÷<äT
#̊j·T+&ç.

ô|’ |ü]o\q\ qT+&ç |ü‘·qø√D+ m\¢|ü⁄Œ&É÷
|üsêes¡Ôq ø√D≤ìøÏ düe÷qeTì ‘Ó\TdüTÔ+~.

|ü‘·qø√D+ R |üsêes¡Ôqø√D+

Ç~ yÓTT<ä{Ï |üsêes¡Ôq ìj·TeT+.
ô|’ ø£‘·́ eTT qT+&ç |ü‘·qøÏs¡D+, |üsêes¡Ôq øÏs¡D+

eT]j·TT |ü‘·q _+<äTe⁄ e<ä› ^dæq \+ã+ nìïj·TT π̌ø
‘·\+˝À ñqï≥T¢ eT]j·TT |ü‘·qøÏs¡D+, |üsêes¡Ôq øÏs¡D≤\T
\+u≤ìøÏ Çs¡TyÓ’|ü⁄˝≤ ñ+{≤j·Tì MTs¡T >∑T]Ô+#·e#·TÃ.

|ü‘·qøÏs¡D+, |üsêes¡Ôq øÏs¡D+ eT]j·TT |ü‘·q _+<äTe⁄ e<ä› ^dæq \+ã+ m\¢|ü⁄Œ&É÷ π̌ø‘·\+˝À
ñ+{≤sTT. |ü‘·q, |üsêes¡Ôq øÏs¡D≤\T \+u≤ìøÏ Çs¡TyÓ’|ü⁄˝≤ ñ+{≤sTT.

Ç~ ¬s+&Ée |üsêes¡Ôq ìj·TeT+.

düeT‘·\+ @s¡Œs¡#˚ Á|ü‹_+ã \ø£åD≤\qT Ç|ü⁄Œ&ÉT ‘Ó\TdüT≈£î+<ë+.

2.5  düeT‘·\ <äs¡ŒD≤\T @s¡Œs¡#·T Á|ü‹_+ã \ø£åD≤\T

1. edüTÔ<ä÷s¡eTT Á|ü‹_+ã <ä÷sêìøÏ düe÷q+.

2. edüTÔ |ü]e÷D+ Á|ü‹_+ã |ü]e÷D≤ìøÏ düe÷q+.

3. m\¢|ü&É÷ $T<ë´ eT]j·TT ì{≤¬s’q Á|ü‹_+u≤H˚ï @s¡Œs¡TdüTÔ+~.

4. bÕs¡Ù«$˝ÀeTyÓTÆq Á|ü‹_+ã+ @s¡Œs¡TdüTÔ+~. (≈£î&ç m&ÉeT\T ‘ês¡Te÷s¡T)

ô|’ \ø£åD≤\qT á ÁøÏ+~ ø£‘ê´\ <ë«sê dü]#·÷<ë›+

|ü≥+ 12
|üs

êes
¡Ôq 

øÏs
¡D+|ü‘·q øÏs¡D+ \+

ãe
TT



7th Class     General Science 46 Wonders of Light

Take a chess board. Fix a plane mirror
vertically at the one end of the chess board as shown
in the figure. Place a sharpner on one of the square
boxes on the chess board. You can see the image of
sharpner in the mirror. Count the number of square
boxes between the mirror and the sharpner. At the
same time count the number of square boxes
between the mirror and the image of sharpner.

 Is the number of square boxes equal in both the cases?

 What does it mean?

From the above activity you can conclude that the distance of the object from the mirror is
equal to the distance of image from the mirror. The distance of the object from the mirror is called
Object distance. The distance of the image from the mirror is called image distance.

In the above activity observe the size of object [sharpner] and image. Are they same?

You will find that the size of image and object are equal.

Have you ever observed your image in the mirror while taking meals? Do you find any
difference in the image? When you are eating food with right hand it appears to be eating with left
hand.  Why it happens like that? Let us discuss.

Standing in front of a plane mirror and raise your right hand.
Observe the image formed in the mirror. Now lower the right
hand and raise the left hand.

 What changes you noticed in the image?

Doesn't our right hand appear left and left hand appears
right in the image? Such a Shift of lateral side of images in opposite
direction is called lateral inversion. So Images formed by plane
mirrors undergo lateral inversion.

fig. 13

fig. 14

Deepak saw a vehicle on the road. He was surprised to see that the word 

on it. What was that word? Why was it written in a strange Manner?

We are able to see our image in the mirror. Can we get our image on screen?

Let us try to understand with this activity.
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ˇø£ #Ódt uÀs¡T¶qT rdüTø√+&ç. <ëìøÏ ˇø£yÓ’|ü⁄q
ì\Te⁄>± ˇø£ düeT‘·\ <äs¡ŒDeTTqT |ü≥+`13˝À #·÷|æq
$<Ûä+>± neTs¡Ã+&ç. <äs¡ŒD+ eTT+<äs¡ ñqï #·‘·Ts¡ÁkÕø±s¡|ü⁄
>∑&ÉT\˝À ˇø£ <ëì˝À ˇø£ cÕsYŒqsYqT ñ+#·+&ç. cÕsYŒqsY
jÓTTø£ÿ Á|ü‹_+u≤ìï MTs¡T <äs¡ŒD+˝À >∑eTì+#·e#·TÃ.
cÕsYŒqsY qT+&ç <äs¡ŒDeTTq≈£î >∑\ #·‘·Ts¡ÁkÕø±s¡|ü⁄ >∑&ÉT\
dü+K´qT ˝…øÏÿ+#·+&ç. n<˚ $<Ûä+>± cÕsYŒqsY jÓTTø£ÿ
Á|ü‹_+u≤ìøÏ eT]j·TT <äs¡ŒDeTTq≈£î >∑\ >∑&ÉT\ dü+K´qT
…̋øÏÿ+#·+&ç.
 á ¬s+&ÉT dü+<äsê“¤\˝À >∑\ >∑&ÉT\ dü+K´ düe÷qy˚THê?
 Bì ns¡ú+ @$T{Ï?

ô|’ ø£‘·´+ qT+&ç edüTÔe⁄ qT+&ç <äs¡ŒD+q≈£î >∑\ <ä÷s¡eTT, Á|ü‹_+ãeTT qT+&ç <äs¡ŒDeTTq≈£î >∑\
<ä÷sêìøÏ düe÷q+ nì ns¡úeTe⁄‘·T+~. edüTÔe⁄ qT+&ç <äs¡ŒDeTTq≈£î >∑\ <ä÷sêìï edüTÔ<ä÷s¡+ n+{≤s¡T.
Á|ü‹_+ãeTT qT+&ç <äs¡ŒDeTTq≈£î >∑\ <ä÷sêìï Á|ü‹_+ã <ä÷s¡+ n+{≤s¡T.

ô|’ ø£‘·́ +˝À edüTÔe⁄ jÓTTø£ÿ (cÕsYŒqsY) |ü]e÷D+ eT]j·TT Á|ü‹_+ã+ jÓTTø£ÿ |ü]e÷D+\qT
>∑eTì+#·+&ç. n$ düe÷q+>± ñHêïj·÷?

edüTÔ |ü]e÷D+ eT]j·TT Á|ü‹_+ã |ü]e÷D+ düe÷q+>± ñHêïj·Tì MTs¡T >∑T]ÔkÕÔs¡T.
MTs¡T uÛÀ»q+ #˚dü÷Ô n<ä›+˝À m|ü⁄Œ&Ó’Hê MT Á|ü‹_+u≤ìï >∑eTì+#êsê? Á|ü‹_+ã+˝À @<Ó’Hê

‘˚&ÜqT MTs¡T >∑eTì+#êsê? MTs¡T ≈£î&ç#˚‹‘√ ÄVü‰s¡+ ‹+≥÷ ñ+fÒ n<ä›+˝À m&ÉeT #˚‹‘√ ‹+≥Tqï≥T¢
ñ+≥T+~. n˝≤ m+<äT≈£î »s¡T>∑T‘·T+~?. Ç|ü⁄Œ&ÉT #·]Ã<ë›+.

ˇø£ düeT‘·\ <äs¡ŒD+ eTT+<äT ì\ã&ç MT ≈£î&ç#˚‹ì ô|’øÏ
m‘·Ô+&ç. @s¡Œ&çq Á|ü‹_+u≤ìï >∑eTì+#·+&ç. Ç|ü⁄Œ&ÉT ≈£î&ç#˚‹ì ~+∫
m&ÉeT#˚‹ì ô|’øÏ m‘·Ô+&ç.
 MTs¡T Á|ü‹_+ã+˝À @ e÷s¡TŒqT >∑eTì+#ês¡T?

<äs¡ŒD+˝À MT ≈£î&ç#˚sTT m&ÉeT #˚sTT˝≤>± eT]j·TT m&ÉeT#˚sTT
≈£î&ç#˚sTT˝≤>± ø£ì|æ+#·&É+ Ò̋<ë? á$<Ûä+>± <äs¡ŒDeTTq+<äT ≈£î&ç,
m&ÉeT\T ‘ês¡Te÷s¡T ne«&Üìï ªªbÕs¡Ù«$˝ÀeT+μμ n+{≤s¡T. düeT‘·\
<äs¡ŒD+ q+<äT @s¡Œ&˚ Á|ü‹_+u≤\T bÕs¡Ù«$˝Àe÷ìøÏ >∑T]ne⁄‘êsTT.

|ü≥+ 13

|ü≥+ 14

B|üø̆ s√&ÉT¶ô|’ ̌ ø£ yêVü≤Hêìï #·÷XÊ&ÉT. Ä yêVü≤q+ô|’  nì sêdæ ñ+&É{≤ìï #·÷dæ
ÄX¯Ãsê´ìøÏ >∑T] nj·÷´&ÉT. Ä |ü<äeTT @$T{Ï? m+<äTø£̋ ≤ Áø=‘·Ô>± sêj·T≥+ »]–+~?

eTq+ eTq Á|ü‹_+u≤ìï <äs¡ŒD+˝À #·÷&É>∑\T>∑T‘·THêï+. eTq Á|ü‹_+u≤ìï ‘Ós¡MT<ä |ü≥º>∑\e÷?
á øÏ+~ ø£è‘·́ + <ë«sê ns¡ú+ #˚düTø√e&ÜìøÏ Á|üj·T‘·ï+ #˚<ë›+.
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We cannot see the real image in the mirror with our naked eye. But we can get it on
screen. Where as we can see the virtual image in the mirror with our naked eye. But we
cannot get it on screen.

fig. 15

Place a burning candle in front of the plane mirror.
Observe the image of burning candle in the mirror. Now
place a white paper behind the candle. Try to get the
image of candle on paper.

 Did you get the image on paper?

If your answer is ‘YES’, such type of image which
we get on screen is called real image. If your answer is
‘NO’, such type of image which cannot get it on screen
is called virtual image.

 Are the images formed by plane mirrors real or virtual?

Plane mirror forms virtual image.

 In the above activity, does the image of burning candle erect or inverted?

We can see the erect image of the object in the mirror. Thus, we can conclude that plane
mirrors form virtual and erect image.

 Have you observed the arrangement of plane mirrors in a sweet shop?

 How many images did you find?

2.6  Multiple images
We can see multiple images in the arrangement of mirrors. How are they arranged? To

understand the relation between the arrangement of mirror and number of images, let us do the
following activity.

Take a drawing board, spread a white sheet on it.  Draw a semicircle on the white sheet.
Mark the angles from 0o to 180o with the help of protractor.
Take two plane mirrors of same size join them with cellophane
tape as shown in the figure-16. Keep the Mirrors on the
semicircle such that the angle between the mirrors is 120o.  Now
bring a burning candle in between the mirrors. Observe the
number of images formed by the two Mirrors. Change the angles
between the mirrors from 120o to 90o, 60o, 45o, and 30o

respectively.

fig. 16
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ì» Á|ü‹_+ãeTTqT eTq+ kÕ<Ûës¡D ø£+{Ï‘√ #·÷&É̋ ÒeTT ø±˙ Á|ü‹_+ãeTTqT ‘Ós¡MT<ä
|ü≥ºe#·TÃ. $T<ë´ Á|ü‹_+ãeTTqT eTq+ <äs¡ŒD+ q+<äT kÕ<Ûës¡D ø£+{Ï‘√ #·÷&É>∑\+. ø±˙ <ëìì
‘Ós¡MT<ä |ü≥º̋ ÒeTT.

|ü≥+ 15

ˇø£ yÓ\T>∑T‘·Tqï ø=y=«‹Ôì düeT‘·\ <äs¡ŒD+ eTT+<äT
ñ+#·+&ç. <äs¡ŒDeTT q+<äT Ä ø=y=«‹Ô jÓTTø£ÿ Á|ü‹_+u≤ìï
>∑eTì+#·+&ç. ø=y=«‹Ô yÓqø£ yÓ’|ü⁄q ˇø£ ‘Ó\¢ø±–‘·+ ñ+#·+&ç.
ø±–‘·+ô|’ ø=y=«‹Ô jÓTTø£ÿ Á|ü‹_+u≤ìï |ü≥º&ÜìøÏ Á|üj·T‘·ï+
#̊j·T+&ç.
 MTs¡T Á|ü‹_+u≤ìï ø±–‘·+ô|’ |ü≥º>∑*>±sê?

MT düe÷<Ûëq+ ªne⁄qTμ nsTT‘̊, n˝≤ ‘Ós¡MT<ä |ü≥º>∑*π>
Á|ü‹_+u≤\qT ì»Á|ü‹_+u≤\T n+{≤s¡T. MT düe÷<Ûëq+
ø±<äT nsTT‘˚ n˝≤ ‘Ós¡MT<ä |ü≥º˝Òì Á|ü‹_+u≤ \qT
$T<ë´Á|ü‹_+u≤\T n+{≤s¡T.
 düeT‘·\ <äs¡ŒD≤\T @s¡Œs¡#˚ Á|ü‹_+ã+ ì» Á|ü‹_+ãe÷ Ò̋ø£ $T<Ûë´ Á|ü‹_+ãe÷?

düeT‘·\ <äs¡ŒD+ $T<∏ë´Á|ü‹_+u≤ìï @s¡Œs¡TdüTÔ+~.
 ô|’ ø£‘·́ +˝À ø=y=«‹Ô jÓTTø£ÿ Á|ü‹_+ã+ ì{≤s¡T>± @s¡Œ&ç+<ë? Ò̋ø£ ‘·\ÁøÏ+<äT\T>± @s¡Œ&ç+<ë?

edüTÔe⁄ jÓTTø£ÿ ì{≤¬s’q Á|ü‹_+u≤ìï eTq+ <äs¡ŒD+ q+<äT #·÷&Ée#·TÃ. düeT‘·\ <äs¡ŒD≤\T $T<ë´
eT]j·TT ì{≤¬s’q Á|ü‹_+u≤\qT @s¡Œs¡TkÕÔsTT nì ˙e⁄ ìsê∆]+#·e#·TÃ.

 d”«{ŸcÕ|ü⁄\+<äT n<ë›\ neT]ø£qT MT¬s|ü⁄Œ&Ó’Hê >∑eTì+#êsê?
 mìï Á|ü‹_+u≤\qT MTs¡T >∑eTì+#ês¡T?

2.6  nH˚ø£ Á|ü‹_+u≤\T
<äs¡ŒD≤\ neT]ø£qT ã{Ïº eTq+ nH̊ø£ Á|ü‹_+u≤\qT #·÷kÕÔ+. n$ @ $<Ûä+>± neTs¡Ãã&Ü¶sTT? <äs¡ŒD≤\

neT]ø£≈£î eT]j·TT @s¡Œ&̊ Á|ü‹_+u≤\ dü+K´≈£î >∑\ dü+ã+<Ûëìï ns¡ú+ #̊düTø√e&ÜìøÏ ÁøÏ+~ ø£‘ê´ìï #̊<ë›+.

ˇø£ Á&ÜsTT+>¥ uÀs¡T¶qT rdüT≈£îì <ëìô|’ ‘Ó\¢ø±–‘êìï |üs¡#·+&ç. Ä ‘Ó\¢ø±–‘·+ô|’ ˇø£ ns¡úe‘êÔìï
^j·T+&ç. <ëìô|’ ø√De÷ìì düVü‰j·T+‘√ 0+ qT+&ç 180+ \ es¡≈£î
ø√D≤\qT >∑T]Ô+#·+&ç. π̌ø |ü]e÷D+ >∑\ ¬s+&ÉT düeT‘·\ <äs¡ŒD≤\qT
rdüTø=ì yê{Ïì |ü≥+`16˝À #·÷|æq $<Ûä+>± ˇø£ ôd˝À¢ô|Hé fÒ|ü⁄
düVü‰j·T+‘√ n‹øÏ+#·+&ç. ¬s+&ÉT <äs¡ŒDeTT\ eT<Ûä́  120+ \ ø√D+ ñ
+&˚ $<Ûä+>± Ä <äs¡ŒDeTT\qT ns¡úe‘·ÔeTT MT<ä ñ+#·+&ç. Ç|ü⁄Œ&ÉT Ä
<äs¡ŒD≤\ eT<Ûä́ ˝ÀøÏ ˇø£ yÓ\T>∑T‘·Tqï ø=y=«‹Ôì rdüT≈£îs¡+&ç. <äs¡ŒD≤\#̊
@s¡Œ&çq Á|ü‹_+u≤\ dü+K´qT …̋øÏÿ+#·+&ç. <äs¡ŒD≤\ eT<Ûä́  ø√D≤ìï
120+ \ qT+&ç 90+, 60+, 45+, 30+ ≈£î ‘·–Z+#·+&ç. |ü≥+ 16
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Sl.
No.

Angle between
mirrors ( )

  1 120º

  2 90º

  3 60º

  4 45º

  5 30º

Number of
images formed(n)

[Observed]

Let us now derive the formula to find out the number of images formed.

Divide 360º by the angle between the mirrors  (theta) and subtract 1 (one) from it. What
value did you get? Is this value equal to the number of images formed between the mirrors?

From the above table we can derive the formula for number of images (n) formed.

Number of images (n)   =  mirrorsthebetweenangle

º360
 –1 = 1

º360

After dividing 360º  with an angle, an integer is not obtained then the number of images will be

the next integer. For example, if the two mirrors are kept at an angle 50º  between them, then the

number of images between them are, n = 
º50

º360
 –1 = 6.2.  It is not an integer.  Seven is the next

integer after 6.2.  So, the number of images formed will be seven.
 How many images are formed when the angle between two mirrors is zero?

       n =  
360

1
0

o

o

=  

From the formula, we can find infinite number of images are formed.

 Do you know, how are the images formed by plane mirrors useful to us?

Table-3

fig. 17

º360 1
º360

Observe the number of images formed in each position. Tabulate your observation.
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  1 120º

  2 90º

  3 60º

  4 45º

  5 30º

 (n)

 (n)  =  
360º

 –1 = 1
º360

º 

º

n = 
º50

º360
 –1 = 6.2

 

n =  
360

1
0

o

o   =  

 

º360 1
º360
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2.7  Wonders with plane mirrors

Many fanciful objects and useful objects can be made using plane mirrors.

Let us try to make them.

A royal road in a shoe box

Fix two plane mirrors on the opposite sides of a shoe box with their reflecting surfaces

facing each other. Draw a road on the bottom of shoe box between the mirrors. Arrange two

LED street lights on both sides of road. Make a small hole on mirror side of shoe box and scrape

off a little of colour coating from the mirror on that place.

Observe the scenary inside the box through this hole.

 How did you feel?

 How did this happen?

Light rays from the LED fall on the first mirror and

then continuously undergone multiple reflections. Thats why we see a long road with full of LED

lights.

Now let us make a useful object with plane mirrors.

Periscope

Periscope is an instrument used in submarines to see the objects or persons above the

water level.

Make your own periscope

Collect the following materials to make your own periscope.

Empty Incense stick box [Agarbatti box], two mirror strips, scale,

pencil, blade, gum. Take an empty Incense stick box. Close the ends

and draw two squares at both the ends by using scale and pencil.

Draw diagonals to the square boxes, such that the two diagonals facing

each other.  Make two slits with the help of blade along the diagonals.

Make sure that the size of mirror should be equal to the length of slits.

Fix the mirror strips in the slits in such a way that reflecting surfaces of

mirror strips face each other.  Fix the mirror strips firmly to the box by

using gum. Cut out two windows on the narrow sides such that the windows should open directly

on the reflecting surfaces of the mirror strips as shown in figure 21. Now your Periscope is ready.

fig. 18

fig. 19
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2.7  düeT‘·\ <äs¡ŒD≤\‘√ n<äT“¤‘ê\T
#ê˝≤s¡ø±\ $+‘Ó’q eT]j·TT ñ|üjÓ÷>∑ø£s¡yÓTÆq edüTÔe⁄\qT düeT‘·\ <äs¡ŒD≤\qT ñ|üjÓ÷–+∫

‘·j·÷s¡T#˚j·Te#·TÃ. n˝≤+{Ï yê{Ïì ‘·j·÷s¡T#˚ùd Á|üj·T‘·ï+ #˚<ë›+.

wüO u≤≈£î‡˝À sê»e÷s¡Z+
ˇø£ wüO u≤≈£î‡ rdüTø=ì <ëì˝À ¬s+&ÉT düeT‘·\ <äs¡ŒDeTT\qT yê{ÏjÓTTø£ÿ |üsêes¡Ôq ‘·̋ ≤\T

m<äTs¡T>± ñ+&˚$<Ûä+>± neTs¡Ã+&ç. Ä ¬s+&ÉT <äs¡ŒDeTT\ eT<Ûä́  u≤ø˘‡ n&ÉT>∑TuÛ≤>∑+˝À ˇø£ s¡Vü≤<ë]ì
^j·T+&ç. Ä s√&ÉT¶≈£î Çs¡TyÓ’|ü⁄˝≤ ¬s+&ÉT m˝Ÿá&ç M~Û̋ …’≥T¢qT neTs¡Ã+&ç. <äs¡ŒD+ ñqïyÓ’|ü⁄q u≤≈£î‡≈£î
eT<Ûä́ ˝À ˇø£ s¡+Á<Ûä+ #̊dæ Ä ÁbÕ+‘·+˝À <äs¡ŒD+ô|’ >∑\ s¡+>∑T|üP‘·
‘=\–+#·+&ç. Ä s¡+Á<Ûä+ >∑T+&Ü u≤ø˘‡ ˝À|ü\ <äXÊ´ìï
>∑eTì+#·+&ç.

 MT≈£î m˝≤ nì|æ+∫+~?
 Ç~ m˝≤ »]–+~ ñ+&Ée#·TÃ?

m˝Ÿ á &û ã\T“\ qT+&ç ãj·T\T<˚]q ø±+‹ øÏs¡D≤\T düeT‘·\<äs¡ŒD+ ô|’ |ü&ç nH˚ø£ kÕs¡T¢
|üsêes¡Ôq+ #Ó+<ä&É+ e\q nH˚ø£ Á|ü‹_+u≤\T @s¡Œ&Ü¶sTT.

ô|]k˛ÿ|t
düeTTÁ<ä+ n&ÉT>∑Tq düu…à¬s’q¢̋ À qT+&ç ˙{Ï ñ|ü]‘·\+ ô|’ ñqï≥Te+{Ï edüTÔe⁄\qT Ò̋<ë e´≈£îÔ\qT

#·÷&É{≤ìøÏ ñ|üjÓ÷–+#˚ |ü]ø£s¡y˚T á ô|]k˛ÿ|t.

MT kı+‘· ô|]k˛ÿ|t ‘·j·÷s¡T #˚düTø√+&ç
MT kı+‘· ô|]k˛ÿ|t ‘·j·÷s¡T #˚düTø√e{≤ìøÏ á ÁøÏ+~ edüTÔe⁄\qT

ùdø£]+#·+&ç. ø±∞ n>∑s¡“‹Ô ô|f…º, ¬s+&ÉT <äs¡ŒDeTT eTTø£ÿ\T, ùdÿ\T, ô|ì‡ Ÿ̋,
uÒ¢&ÉT, >∑yéT. ø±∞ n>∑s¡“‹Ô ô|f…ºqT rdüTø√+&ç. yê{Ï ∫es¡\qT eT÷dæy˚dæ
Çs¡TyÓ’|ü⁄˝≤ ùdÿ\T eT]j·TT ô|ì‡ Ÿ̋ düVü‰j·T+‘√ ¬s+&ÉT #·‘·Ts¡ÁkÕ\T ^j·T+&ç.
¬s+&ÉT #·‘·Ts¡ÁkÕ\ ø£sêí\T ˇø£ <ëìø=ø£{Ï düe÷+‘·s¡+>± ñ+&̊˝≤>± ¬s+&ÉTø£sêí\T
^j·T+&ç. Ä ø£sêí\ yÓ+≥ u…¢&ÉT‘√ ¬s+&ÉT düqïì N*ø£\T #˚j·T+&ç. <äs¡ŒD
|ü]e÷D≤\T N*ø£\ |ü]e÷D≤\≈£î düe÷q+>± ñ+&˚≥≥T¢ #·÷düTø√+&ç. Ä
N*ø£\˝À ¬s+&ÉT <äs¡ŒD eTTø£ÿ\qT yê{Ï jÓTTø£ÿ |üsêes¡Ôq ‘·˝≤\T
m<äT¬s<äTs¡T>± ñ+&˚̋ ≤>± @sêŒ≥T #˚j·T+&ç. >∑yéT düVü‰j·T+‘√ <äs¡ŒD≤\T
N*ø£̋ À _>∑T‘·T>± ñ+&˚≥≥T¢ #˚j·T+&ç. <äs¡ŒD≤\ |üsêes¡Ôq ‘·̋ ≤\≈£î m<äTs¡T>± yÓ&É\TŒ ‘·≈£îÿe>±
ñ+&̊yÓ’|ü⁄q ¬s+&ÉT øÏ{Ïø°\qT |ü≥+˝À #·÷|æq$<Ûä+>± @sêŒ≥T #̊j·T+&ç. Ç|ü⁄Œ&ÉT MT ô|]k˛ÿ|t ‘·j·÷s¡sTT+~.

|ü≥+ 18

|ü≥+ 19
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You can use this to see the objects outside the room through the window while hiding yourself in the
room..

Why should we keep the mirror strips in the Periscope parallel to each other? What happen

if they are not parallel?

Have you ever seen your image in rearview mirror of your father's motor cycle? Is it same
as the image seen in the mirror of your dressing table? What difference did you observe? What
may be the reason for the difference? Touch the surface of the rearview mirror. Is it same as plane
mirror?

Let us try to understand more about this kind of mirrors with the following activities.

2.8  Surfaces of different types

Take a stainless-steel serving spoon. Look into it by bringing
the outer bulged side of the spoon near your face.

 Do you see your image in it?

 Did you observe any difference in image from what you see
    in plane mirror?

 How is the image? Erect/ inverted

 How is the size of the image? equal/ smaller/ larger

Now turn the spoon and observe your image on the inner surface of the spoon.

 How is the image now? Erect/ inverted

 How is the size of the image? equal/ smaller/ larger

fig. 20

fig. 22

fig. 21

O

O - object
m

1
, m

2
 - mirrors

m
1

m
2
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Bì düVü‰j·T+‘√ MTs¡T >∑~˝À|ü\ ñ+≥÷H˚ >∑~ãj·T≥ edüTÔe⁄\qT ≈£L&Ü øÏ{Ïø° <ë«sê
#·÷&Ée#·TÃ.

ô|]k˛ÿ|t ñqï ¬s+&ÉT <äs¡ŒD≤\qT eTq+ m+<äT≈£î ˇø£<ëì ø=ø£{Ï düe÷+‘·s¡+>± ñ+#ê*? n$ ˇø£
<ëìø=ø£{Ï düe÷+‘·s¡+>± Ò̋≈£î+fÒ @+ »s¡T>∑T‘·T+~?

MT¬s|ü⁄Œ&Ó’Hê MT ‘·+Á&ç yÓ÷{≤sY ôd’øÏ̋ Ÿ jÓTTø£ÿ ]j·TsYeP´ $TÁs¡s√¢ MT Á|ü‹_+u≤ìï #·÷XÊsê? Ä
Á|ü‹_+ã+ MT Ç+{À¢ ñqï Á&Ódæ‡+>¥ fÒãT˝À¢ì MTs¡T #·÷dæq Á|ü‹_+ã+ ˝≤π> ñ+<ë? MTs¡T @$T ‘˚&Ü
>∑eTì+#ês¡T? á ‘˚&Ü≈£î ø±s¡D+ @yÓTÆ ñ+≥T+~? ]j·T˝Ÿ $TÁs¡sY jÓTTø£ÿ ñ|ü]‘·̋ ≤ìï ‘êøÏ #·÷&É+&ç.
n~ düeT‘·\ <äs¡ŒD+˝≤π> ñ+<ë?

Ç˝≤+{Ï <äs¡ŒD≤\ >∑T]+∫ ÁøÏ+~ ø£‘ê´\ <ë«sê eT]+‘·>± ns¡ú+ #˚düTø√e&ÜìøÏ Á|üj·T‘·ï+
#˚<ë›+.

2.8  $$<Ûä s¡ø±\ ‘·̋ ≤\T

ˇø£ ôdºsTTHé …̋dt d”º\T >∑]f…qT rdüTø√+&ç. <ëì u≤Vü≤´ ñu…“‘·TÔ
ñ|ü]‘·̋ ≤ìï MT yÓTTVü≤+ <ä>∑Z]øÏ rdüT≈£îe∫Ã <ëì˝ÀøÏ #·÷&É+&ç.
 <ëì˝À MT Á|ü‹_+ã+ ø£ì|æ+∫+<ë?
 MTs¡T düeT‘·\ <äs¡ŒD+˝À #·÷ùd Á|ü‹_+u≤ìøÏ Bìø° @yÓTÆHê ‘˚&Ü
  >∑eTì+#êsê?
 Á|ü‹_+ã+ m˝≤ ñ+~? ì{≤s¡T/‘·\ÁøÏ+<äT\T
 Á|ü‹_+ã |ü]e÷D+ m˝≤ ñ+~? düe÷qeTT/ ∫qï~/ ô|<ä›~.

dü÷ŒqTqT yÓq≈£îÿ ‹|æŒ MT Á|ü‹_+u≤ìï >∑]f… ˝À|ü*‘·\+˝À >∑eTì+#·+&ç.
 Ç|ü⁄Œ&ÉT Á|ü‹_+ã+ m˝≤ ñ+~? ì{≤s¡T/ ‘·\ÁøÏ+<äT\T.
 Á|ü‹_+ã |ü]e÷D+ m˝≤ ñ+~? düe÷qeTT/ ∫qï~/ ô|<ä›~.

|ü≥+ 20

|ü≥+ 22

|ü≥+ 21
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Try to increase the distance of the spoon from your face.

 What difference do you observe in the size of the image?

Here the surface of the spoon act as a mirror but the surface is not plain. The outer surface
of the spoon is curved out like the outer surface of a sphere. The inner surface of the spoon is like
the part of inner surface of a sphere. These mirrors are the parts of spheres. So these kinds of
mirrors are called spherical mirrors. Spherical mirrors are of two types.

1. Convex mirrors (Reflecting surface bent outward)

2. Concave mirrors (Reflecting surface bent inward)

Convex mirror
(Reflect the light in
different directions)

Concave mirror
(Reflect the light to

one point)

fig. 23 fig. 24

Let us know about the characteristics of image by these type of mirrors in detail.

Characteristics of image formed by a concave mirror

A concave mirror forms real and virtual images, erect and inverted images, smaller, same
size and bigger images depending on the position of object in front of it.

Characteristics of image formed by a convex mirror

A convex mirror always forms virtual, erect, smaller image irrespective of the position of
the object.

 Do you know the use of spherical mirrors in your daily life? Let us discuss.

Make your own mirrors

Let us make mirrors with silver paper used for decoration.
Paste a silver paper without folds on a postcard size chart paper.
Allow it to dry by keeping it under some heavy books. Now observe
the image of your face on the sheet.

 Bend the sheet slightly forward. How does the image look like?

Now bend the sheet slightly backward. Observe the image and
tabulate your observations.

Table-4

fig. 25

Shape of the sheet
Plane surface

Concave surface

Convex surface

Properties of image

Let us know about the characteristics of image formed by these mirrors.
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>∑]f… qT+&ç MT eTTU≤ìï <ä÷s¡+>± »]ù| Á|üj·T‘·ï+ #˚j·T+&ç.
 MTs¡T Á|ü‹_+ã |ü]e÷D+˝À @<Ó’Hê ‘˚&Ü >∑eTì+#êsê?

>∑]f… jÓTTø£ÿ ñ|ü]‘·\+ <äs¡ŒD+ ˝≤>± |üì#˚düTÔ+~. ø±˙ ñ|ü]‘·\+ düeT‘·\+>± Ò̋<äT. >∑]f…
jÓTTø£ÿ u≤Vü≤´ ñ|ü]‘·\+ >√fi¯+ jÓTTø£ÿ u≤Vü≤´ ñ|ü]‘·\+˝≤>± eÁø£+>± ñ+~. >∑]f… jÓTTø£ÿ ˝À|ü* ‘·\+
>√fi¯+ jÓTTø£ÿ ˝À|ü* ‘·\+˝≤>± ñ+~. Ç˝≤+{Ï <äs¡ŒD≤\T >√fi≤ø±s¡+ ˝À uÛ≤>±\T>± ñHêïsTT. ø±ã{Ïº
M{Ïì >√fi≤ø±s¡ <äs¡ŒD≤\T n+{≤s¡T. Ç$ ¬s+&ÉTs¡ø±\T.
1. ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\T (|üsêes¡Ôq ‘·\+ ãj·T≥≈£î e+#·ã&ç ñ+≥T+~).
2. |ü⁄{≤ø±s¡ <äs¡ŒD≤\T (|üsêes¡Ôq ‘·\+ ˝À|ü*øÏ e+#·ã&ç ñ+≥T+~)

≈£î+uÛ≤ø±s¡ <äs¡ŒD+
(ø±+‹ì $$<Ûä ~X¯\˝À
|üsêes¡Ôq+ #Ó+~düTÔ+~)

|ü⁄{≤ø±s¡ <äs¡ŒD+
(ø±+‹ì ˇø£ _+<äTe⁄ e<ä›≈£î
|üsêes¡Ôq+ #Ó+~düTÔ+~)

|ü≥+ 23 |ü≥+ 24
|ü⁄{≤ø±s¡ <äs¡ŒD+ @s¡Œ]#˚ Á|ü‹_+ã \ø£åD≤\ >∑T]+∫ Ç|ü⁄Œ&ÉT $es¡+>± ‘Ó\TdüT≈£î+<ë+.

|ü⁄{≤ø±s¡ <äs¡ŒD+ @s¡Œs¡#˚ Á|ü‹_+ã \ø£åD≤\T
|ü⁄{≤ø±s¡ <äs¡ŒD≤\T ì» eT]j·TT $T<ë´ Á|ü‹_+u≤\qT, ì{≤s¡T eT]j·TT ‘·\ÁøÏ+<äT …̋’q Á|ü‹_+u≤\qT

∫qï<Ó’q, düe÷q |ü]e÷D+>∑\ eT]j·TT ô|<ä›<Ó’q Á|ü‹_+u≤\qT edüTÔe⁄ ñ+∫q kÕúHêìïã{Ïº @s¡Œs¡#·>∑\<äT.
≈£î+uÛ≤ø±s¡ <äs¡ŒD+ @s¡Œs¡#˚ Á|ü‹_+ã \ø£åD≤\T

≈£î+u≤ø±s¡ <äs¡ŒD+ m\¢|ü⁄Œ&É÷ $T<Ûë´, ì{≤s¡T, ∫qï<Ó’q Á|ü‹_+u≤ìï edüTÔe⁄ kÕúq+‘√ dü+ã+<Ûä+
Ò̋≈£î+&Ü @s¡Œs¡TdüTÔ+~.
 >√fi≤ø±s¡ <äs¡ŒD≤\T ì»J$‘·+˝À mø£ÿ&É ñ|üjÓ÷>∑|ü&É‘êjÓ÷ MT≈£î ‘Ó\TkÕ? Ç|ü⁄Œ&ÉT #·]Ã<ë›+.
MT <äs¡ŒD≤\qT MTπs ‘·j·÷s¡T #˚düTø√+&ç

n\+ø£s¡D≈£î ñ|üjÓ÷–+#̊ dæ\«sY ø±–‘·+‘√ MT <äs¡ŒD≤\qT ‘·j·÷s¡T
#˚düTø√+&ç. ˇø£ #ês¡Tº ù||üs¡TqT b˛düTºø±s¡T¶ ôd’E˝À eT&É‘·\T Ò̋≈£î+&Ü
ø£‹Ô]+∫ <ëìô|’ dæ\«sY ø±–‘·eTTqT n+{Ï+#·+&ç. <ëìô|’ ãs¡TyÓ’q
|ü⁄düÔø£eTT\qT ñ+∫ Äs¡ìe«+&ç. Ç|ü&ÉT <ëì˝À MT Á|ü‹_+ãeTTqT
>∑eTì+#·+&ç.
 w”≥TqT ø=~›>± eTT+<äT≈£î e+#·+&ç. Á|ü‹_+ã+ m˝≤ ø£ì|æ+∫+~?

n<˚ w”≥TqT ø=~›>± yÓq≈£îÿ e+#·+&ç. Á|ü‹_+ãeTTqT >∑eTì+∫
|ü]o\q\qT |ü{Ïºø£̋ À qyÓ÷<äT #˚j·T+&ç.
|ü{Ïºø£̀ 4

|ü≥+ 25

w”≥T jÓTTø£ÿ Äø±s¡+
düeT‘·\+
|ü⁄{≤ø±s¡ ‘·\+
≈£î+uÛ≤ø±s¡ ‘·\+

Á|ü‹_+ã \ø£åD+

|ü⁄{≤ø±s¡ <äs¡ŒD+ @s¡Œ]#˚ Á|ü‹_+ã \ø£åD≤\ >∑T]+∫ Ç|ü&ÉT ‘Ó\TdüT≈£î+<ë+.
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2.9  Uses of spherical mirrors
 We use concave and convex Mirrors for number of purposes. Concave Mirrors are used by
ENT doctors as Head Mirrors. They have this mirror strapped on their head. Light from the bulb
is made to fall on the mirror gets reflect from it. This reflected light is focused into the throat or ear
of the patient.  So that the doctor can examine inner parts clearly.

 Dentists also use concave Mirrors to get a bigger
image of the teeth.

You might have seen eye specialist using a special
instrument called Ophthalmoscope. It is fitted with a
concave mirror having a small hole near its center. The
concave mirror helps the doctor to direct a beam of light
into the patient's eye and see his/her Retina clearly through
the hole in the mirror.

Have you ever observed the surface of reflection in a torch light or the headlights of vehicles?
You will notice  a concave surface behind the bulb. Light released from the bulb falls on the
concave surface. After reflection from concave surface, all the light rays travel parallel to each
other. So that you can observe focused light at a distance.

fig. 26

In olden days the concave mirrors can
also be used as weapons. Archimedes, a Greek
scientist used this mirror as weapon, 2000 years
ago. When the Romans attacked Syracus, a
coastal City - state in Greece, Archimedes
arrange concave mirrors as shown in figure. The
mirrors could be moved in any direction. They
were positioned such that they reflected the
sunlight on the Roman soldiers. The soldiers were
dazzled by the sunlight. They did not know what
was happening. Roman soldiers got confused
and returned back.

fig. 28

fig. 27
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2.9  >√fi≤ø±s¡ <äs¡ŒD≤\ ñ|üjÓ÷>±\T
 |ü⁄{≤ø±s¡ ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\qT eTq+ nH̊ø£ nedüsê\ø√dü+ ñ|üjÓ÷–dü÷Ô ñ+{≤+. |ü⁄{≤ø±s¡ <äs¡ŒD≤\qT
ENT &Üø£ºs¡T¢ ôV≤&é $TàÁs¡s¡T¢>± yê&É‘ês¡T. á <äs¡ŒDeTTqT yês¡T ‘·\≈£î |ü{Ïº̋ ≤>± ẙdüT≈£î+{≤s¡T. ø±+‹»qø£+
qT+∫ e∫Ãqø±+‹ Ä <äs¡ŒD+ô|’ |ü&ç |üsêes¡Ôq+ #Ó+<äT‘·T+~. á |üsêes¡Ôq ø±+‹ì s√– >=+‘·T ˝À|ü*øÏ
>±ì, #Ó$ ˝À|ü*øÏ >±ì |ü+|æ |ü]o*+#·T≥ <ë«sê ˝À|ü*
uÛ≤>±\qT yÓ’<äT´&ÉT n+#·Hêy˚kÕÔs¡T.
 <ä+‘· yÓ’<äT´\T ≈£L&Ü |ü⁄{≤ø±s¡<äs¡ŒD≤\qT ñ|üjÓ÷–+∫ ô|<ä›yÓ’q
<ä+‘ê\ Á|ü‹_+u≤\qT bı+<äT‘ês¡T.

ø£+{Ï yÓ’<äT´\T ÄbòÕÔ̋ §àk˛ÿ|t (Ophthalmoscope) nH̊
Á|ü‘̊´ø£ |ü]ø£sêìï yê&É≥+ MTs¡T >∑eTì+#̊ ñ+{≤s¡T ø£<ë. Ç~
eT<Ûä´˝À s¡+Á<Ûëìï ø£*– ñqï |ü⁄{≤ø±s¡ <äs¡ŒD≤ìï ø£*–
ñ+≥T+~. ø±+‹øÏs¡D≤\T H̊s¡T>± s√– ø£+{Ï̋ ÀøÏ Á|üẙ•+#·T≥≈£î
|ü⁄{≤ø±s¡ <äs¡ŒD+ düVü‰j·T |ü&ÉT‘·T+~. <äs¡ŒD+ ˝Àì s¡+Á<Ûä+ <ë«sê s√– jÓTTø£ÿ ¬s{°HêqT &Üø£ºs¡T¢ #·÷&É>∑\s¡T.

MTs¡T m|ü⁄Œ&Ó’Hê yêVü≤Hê\ ôV≤&é̋ …’≥¢̋ À>±ì Ò̋<ë {≤]Ã …̋’≥¢̋ À>±ì |üsêes¡Ôq ‘·̋ ≤ìï >∑eTì+#êsê?
MTs¡T ã\T“ yÓqø±\ |ü⁄{≤ø±s¡ ‘·̋ ≤ìï >∑eTì+#·e#·TÃ. ã\T“ qT+∫ $&ÉT<ä̋ …’q ø±+‹øÏs¡D≤\T |ü⁄{≤ø±s¡
‘·\+ MT<ä |ü&ç |üsêes¡Ôq+ ‘·sê«‘· n$ nìï düs¡fiπ̄sK e÷s¡Z+˝À Á|üj·÷DÏkÕÔsTT. Ä$<ä+>± πø+ÁBø£]+#·
ã&çq ø±+‹ ø=+‘· <ä÷s¡+˝À |ü&ÉT‘·T+~.

|ü≥+ 26

|üPs¡«eTT |ü⁄{≤ø±s¡ <äs¡ŒD≤\qT Äj·TT<Ûë\T>± ≈£L&Ü
yê&˚yês¡T. Á^≈£î XÊÁdüÔy˚‘·Ô nsTTq Ä]ÿyÓT&çdt ¬s+&ÉT y˚\
dü+e‘·‡sê\ ÁøÏ‘·y˚T Ç˝≤+{Ï <äs¡ŒD≤\qT Äj·TT<Ûë\T>±
yê&Üs¡T. s√eTqT¢ Á^düT <˚X¯+˝Àì ôd’sê≈£L´dt nH˚ |ü≥ºD+
MT<ä <ë&ç #˚dæq|ü⁄Œ&ÉT Ä]ÿyÓT&ç düTŒ{≤ø±s¡ <äs¡ŒD≤\qT
Á|üø£ÿ|ü≥+˝À #·÷|æq $<Ûä+>± neTsêÃs¡T. Ä <äs¡ŒD≤\T @
~X¯̋ À nsTTHê ø£<ä\Ã{≤ìøÏ M\T>± ñ+{≤sTT. dü÷s¡́
ø±+‹ì s√eTHé ôd’q´+ ô|’ |üsêes¡Ôq+ #Ó+~+#·&ÜìøÏ M\T>±
Ä <äs¡ŒD≤\T neTs¡Ãã&Ü¶sTT. dü÷s¡́ X̄øÏÔ m≈£îÿe uÛ≤>∑+ πø+ÁB
ø£]+#·&É+ e\¢ z&É̋ À eT+≥\T @s¡Œ&Ü¶sTT. s√eTHé ôd’q´+
@+ »s¡T>∑T‘·T+<√ ns¡ú+ ø±ø£ yÓqT~]>∑ e\dæe∫Ã+~. |ü≥+ 28

|ü≥+ 27
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Convex mirrors are used in Automatic Teller Machine
(ATM) for security purpose to get a wider background look.
This is to avoid others from over looking at your password.

fig. 29

fig. 30

fig.31

 Can you recognize the mirrors used beside the drivers in vehicles?

These are convex mirrors. These mirrors form images of objects
spread over a large area. So, these help the driver to see the traffic behind
them. Hence these are used as Rear-view mirrors.

 Can you now recognize the characteristics of image from rear view mirror?

Erect, virtual and smaller images are formed.

You might have observed large convex mirrors kept at the corners
of curved roads to avoid accidents. Convex mirrors form images of vehicles
on both sides of curved road. These mirrors are also used at the junctions
of roads.

 Do all the objects reflect the light rays falling on it?

2.10  Lenses

You might have seen a magnifying glass. You

might have burnt paper in sunlight using it.

 Do you know why did paper burnt?

 Does the magnifying glass reflect the light falling

on it?

The paper burned as the magnifying glass concentrated the

sun’s rays at one place on the paper.

A piece of glass or any other transparent material with curved

sides is called a lens. Lens which is thick in center and thin at the

edges is called convex lens. Lens which is thin in the Centre and

thick at the edges is called concave lens.
Convex

lens
Concave

lens

fig. 33

If any one of the colours is removed from the Newton's colour disc, does it appear in
white colour after rotation?

fig. 32
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ATM $Twüq¢ô|’ ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\qT uÛÑÁ<ä‘· Á|üe÷D≤\ <äcÕº́
eTq yÓqTø£ uÛ≤>∑+ $XÊ\+>± ø£ì|æ+#˚ $<Ûä+>± neTs¡TÃ‘ês¡T. Bì <ë«sê
Ç‘·s¡T\T yÓqTø£ yÓ’|ü⁄ qT+&ç MT bÕdtesY¶qT #·÷&É≈£î+&Ü ìyê]düTÔ+~.

|ü≥+ 29

|ü≥+ 30

|ü≥+ 31

 yêVü≤Hê\˝À Á&Ó’esY Á|üø£ÿq neTπsÃ <äs¡ŒD≤\qT MTs¡T Ç|ü⁄Œ&ÉT >∑T]Ô+#·>∑\sê?
Ç$ ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\T. Ç$ m≈£îÿe $d”Ôs¡í+˝À yê´|æ+∫q edüTÔe⁄\

Á|ü‹_+u≤\qT @s¡Œs¡TkÕÔsTT. Á&Ó’es¡T¢ yÓqø±\ ñqï≥T e+{Ï Á{≤|òæøq̆T yÓqTø£≈£î
‹s¡>∑≈£î+&Ü #·÷&É<ëìøÏ á <äs¡ŒD≤\T ñ|üjÓ÷>∑|ü&É‘êsTT. M{Ïì ]j·Ts¡÷«´
$TÁs¡sY nì |æ\TkÕÔs¡T.
 ]j·Ts¡÷«´ $TÁs¡s√¢ Á|ü‹_+ã \ø£åD≤\qT Ç|ü⁄Œ&ÉT MTs¡T >∑T]Ô+#·>∑\sê?

eÁø£+>± >∑\ s√&ÉT¶ eT÷\˝À¢ s√&ÉT¶ Á|üe÷<ë\qT ìyê]+#·T≥≈£î ô|<ä›
≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\qT @sêŒ≥T #˚j·T≥+ MTs¡T >∑eTì+#˚ ñ+{≤s¡T. eÁø£+>±
>∑\ s√&ÉT¶≈£î Çs¡TyÓ’|ü⁄˝≤ >∑\ yêVü≤Hê\ Á|ü‹_+u≤\qT ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\T
@s¡Œs¡TkÕÔsTT. Ç˝≤+{Ï <äs¡ŒD≤\qT s√&ÉT¶ »+ø£åq¢̋ À ≈£L&Ü ñ|üjÓ÷–kÕÔs¡T.

 edüTÔe⁄\˙ï ‘·eT MT<ä |ü&çq ø±+‹ øÏs¡D≤\qT |üsêes¡Ôq+ #Ó+~kÕÔj·÷?

2.10  ø£≥ø±\T
MTs¡T m|ü⁄Œ&Ó’Hê uÛÑ÷‘·<ë›ìï #·÷kÕsê? <ëì‘√

m+&É̋ À ù||üs¡Tï eT+&ç+∫ ñ+{≤s¡T ø£<ë!
 ù||üsY m+<äT≈£î eT+&ç+<√ MT≈£î ‘Ó\TkÕ?
 á uÛÑ÷‘·<ä∆+ ‘·qMT<ä |ü&çq ø±+‹ì |üsêes¡Ôq+

#Ó+~+∫+<ë?
uÛÑ÷‘·<ä›+ dü÷s¡́ øÏs¡D≤\qT ù||üsY MT<ä ˇø£ kÕúq+˝À πø+ÁBø£]+#·≥+

e\q ù||üsY eT+&ç+~.
Ç˝≤ eÁø£‘·̋ ≤ìï ø£*– ñ+&ç ø±+‹ì ‘·q<ë«sê |ü+|æ+#· >∑*π>

@<Ó’Hê bÕs¡<äs¡Ùø£ |ü<ësêúìï ø£≥ø£+ n+{≤s¡T. eT<Ûä́ uÛ≤>∑+ eT+<ä+>± ñ+&ç
n+#·T\T |ü\T#·>± ñqï≥Te+{Ï ø£≥ø±ìï ≈£î+uÛ≤ø±s¡ ø£≥ø£+ n+{≤s¡T.
eT<Ûä́ ˝À |ü\T#·>± ñ+&ç n+#·T\ yÓ+ã&ç eT+<ä+>± ñqï ø£≥ø±ìï |ü⁄{≤ø±s¡
ø£≥ø£+ n+{≤s¡T.

≈£î+uÛ≤ø±s¡
ø£≥ø£+

|ü⁄{≤ø±s¡
ø£≥ø£+

|ü≥+ 33

q÷´≥Hé s¡+>∑T\ &çdtÿ˝Àì @&ÉT s¡+>∑T\˝À @<Ó’Hê ˇø£ s¡+>∑TqT ‘=\–+∫, >∑T+Á&É+>± ‹|æŒq
‘·sê«‘· n~ ‘Ó\T|ü⁄ s¡+>∑T˝À ø£ì|ædüTÔ+<ë?

|ü≥+ 32
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While watching TV or computer a simple rule 20 - 20 - 20 helps us in protecting
eyesight. After 20 minutes of watching TV or computer screen, take 20 seconds break and
watch the TV or computer around 20 feet away.

2.11  Light and Eye care
Light plays an important role in the sensation of vision. Now a day’s people, due to the

usage of modern gadgets, like mobile phone, computers, televisions through which light enters the

eyes. Watching TV too much or sitting very close to it may make your eyes-tired cause dryness

of eyes and gradually lead to headache. While using computer or TV ensures that your room is

well lighted. Reduce blue light in cell phones and computers are switched on power saving mode

during night. Yellow light has been proven effective in protecting retina than blue light which causes

damage to retina.

Natural sources of light, Manmade sources of light, reflection of light, incident ray, reflected
ray, regular reflection, diffused reflection, angle of incidence, angle of reflection, normal,
concave mirror, convex mirror, real image, virtual image, lens, Dispersion, safe browsing.

Light is a form of energy

Light energy releases from different objects called sources of light.

Sources which release light energy on their own are called natural sources.

Sources which need the human involvement to release light energy are called manmade

sources of light.

When light falls on an object it reflects back. Reflected ray when reaches to our eyes,

causes sensation of vision.

Reflections are of two types.

1. Regular reflection 2. Diffused reflection.

Regular reflection takes place from plane surfaces.
Diffused reflection takes place from irregular surfaces.
Angle of incidence is always equal to angle of reflection.
Incident ray, reflected ray and normal to the surface are lie in the same plane.
Formula for number of images formed between two mirrors is,

n = 1
º360

 where  is the angle between the mirrors.
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2.11  

1. 2. 

n = 1
º360

,   
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 Periscope is prepared based on the principle of reflection of light from plane mirrors.
 Concave and convex mirrors are spherical mirrors.
 Concave mirror forms real and virtual images, big, equal and smaller images, erect and

inverted images.
 Convex mirror forms only virtual, erect and smaller image than the object irrespective of

position of object.
 Concave mirrors are used by dentists, ophthamologists, ENT doctors and also in head

lights of vehicles.
 Convex mirrors are used as rear view mirrors in vehicles and safety mirrors at curved

roads.
 White light is composed of seven colors.

I. Fill in the Blanks.

1. Image formed by convex mirror is erect, small and ______________

2. Infinite number of images are formed between two mirrors if they are kept an angle of

_________________

3. Dentists use ______________ mirror to see inner parts of teeth.

4. The process of dividing white light into its component colours is called as ______________

5. Image that cannot be obtained on screen is ______________.

II. Choose the correct Answer.

1. In periscope, the angle between two plane mirrors is [ ]

a) 0º b) 30º c) 45º d) 60º

2. If two plane mirrors are kept at an angle of 180º between them. Then the number of images

formed will be __________ [ ]

a) 1 b) 2 c) 3 d) 4

3. Which of the following is not the property of image formed by a plane mirror?

a) Same size b) Real c) Lateral invertion d) Erect [ ]

4. If a light ray falls on plane mirror along the direction of normal, then the angle of reflection will

be _________ [ ]

a) 90º b) 45º c) 0º d)180º

5. Which form clear image among the following [ ]

a) paper b) cloth c) card board d)plane mirror



ø±+‹‘√ n<äT“¤‘ê\T657e ‘·s¡>∑‹ kÕe÷q´XÊg+

 düeT‘·̋ ≤\ô|’ ø±+‹|üsêes¡Ôq+ dü÷Á‘·+ Ä<Ûës¡+>± ô|]k˛ÿ|t ‘·j·÷s¡T #˚j·Tã&ç+~.
 |ü⁄{≤ø±s¡, ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\qT >√fi≤ø±s¡<äs¡ŒD≤\T n+{≤s¡T.
 |ü⁄{≤ø±s¡ <äs¡ŒD≤\T ì» eT]j·TT $T<Ûë´ Á|ü‹_+u≤\qT, ô|<ä›, düe÷q |ü]e÷D+ >∑\ eT]j·TT

∫qï<Ó’q Á|ü‹_+u≤\qT ì{≤s¡T, ‘·\øÏ+<äT …̋’q Á|ü‹_+u≤\qT @s¡Œs¡TkÕúsTT.
 ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\T πøe\+ $T<Ûë´, ì{≤¬s’q eT]j·TT ∫qï<Ó’q Á|ü‹_+u≤\qT e÷Á‘·ẙT @s¡Œs¡TkÕÔsTT.
 |ü⁄{≤ø±s¡ <äs¡ŒD≤\T <ä+‘·yÓ’<äT´\T, ø£+{ÏyÓ’<äT´\T, #Ó$ eTT≈£îÿ >=+‘·T yÓ’<ä́ ì|ü⁄DT\T yê&É‘ês¡T

eT]j·TT yêVü≤Hê\ ôV≤&é̋ …’≥¢̋ À ≈£L&Ü yê&ÉT‘ês¡T.
 ≈£î+uÛ≤ø±s¡ <äs¡ŒD≤\qT yêVü≤Hê\˝À ]j·Ts¡÷«´$TÁs¡sY\qT, s√&ÉT¶ ̌ +|ü⁄\e<ä› uÛÑÁ<ä‘· <äs¡ŒD≤\T>± yê&ÉT‘ês¡T.
 ‘Ó\T|ü⁄ s¡+>∑T @&ÉTs¡+>∑T\ $TÁX¯eT+.

I. U≤∞\qT |üP]+|ü⁄eTT.
1. ≈£î+uÛ≤ø±s¡ <äs¡ŒD+ @s¡Œs¡#˚ Á|ü‹_+ã+ ì{≤¬s’q~ ∫qï~ eT]j·TT ..................
2. ¬s+&ÉT <äs¡ŒD≤\eT<Ûä´ nq+‘· Á|ü‹_+u≤\T @s¡Œ&Ü\+fÒ <äs¡ŒD≤\T ¬s+&ÉT ñ+#·e\dæq ø√D+

.....................
3. |ü+{Ï ˝Àì uÛ≤>±\qT #·÷&É{≤ìøÏ <ä+‘·yÓ’<äT´&ÉT ñ|üjÓ÷–+#˚ <äs¡ŒD+ .................
4. ‘Ó\T|ü⁄ s¡+>∑Tø±+‹ @&ÉTs¡+>∑T\T>± $&çb˛e&Üìï ..................... n+{≤s¡T.
5. ‘Ós¡MT<ä |ü≥º̋ Òì Á|ü‹_+u≤ìï ....................... n+{≤s¡T.

II. dü]jÓÆTq »yêãT dü÷∫+#·T nø£ås¡eTTqT Áu≤¬ø{Ÿ ˝À sêj·T+&ç.
1. ô|]k˛ÿ|t̋ À ¬s+&ÉT <äs¡ŒD≤\ eT<Ûä́  ø√D+ [ ]

a) 0º b) 30º c) 45º d) 60º

2. ¬s+&ÉT <äs¡ŒD≤\ eT<Ûä́  180° ø√D+ ñ+&˚ $<Ûä+>± ñ+∫q|ü⁄Œ&ÉT yê{Ï eT<Ûä́  @s¡Œ&˚
Á|ü‹_+u≤\ dü+K´ [ ]

a) 1 b) 2 c) 3 d) 4

3. ÁøÏ+~ yêì˝À düeT‘·\ <äs¡ŒD+ @s¡Œ]#˚ Á|ü‹_+ã \ø£åD+ ø±ì~. [ ]

a) düe÷q |ü]e÷D+   b) ì» c) bÕs¡Ù«$˝ÀeT+ d) ì{≤¬s’q
4. ˇø£ ø±+‹øÏs¡D+ düeT‘·\ <äs¡ŒD+ MT<ä <ëì \+ã~X¯̋ À |ü‘·q+ #Ó+~q|ü⁄Œ&ÉT

|üsêes¡Ôq ø√D+ $\Te? [ ]

a) 90º b) 45º c) 0º d) 180º

5. ÁøÏ+~ yêì˝À düŒwüºyÓTÆq Á|ü‹_+ãeTTqT @sêŒ≥T #˚ùd~ [ ]

a) ø±–‘·+ b) >∑T&É¶ c) ø±s√ZuÀs¡T¶ d) düeT‘·\ <äs¡ŒD+
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III. Match the following.

A) Reflections from Ice pieces ( ) 1. Regular reflection

B) Reflections from still water ( ) 2. Irregular reflection

C) Reflectors in head lights ( ) 3. Blue light

D) Rear view mirrors ( ) 4. Concave mirror

E) Light which causes damage to retina ( ) 5. Yellow light

6. Convex mirror

IV.    Answer the following questions.

1. What is reflection of light? Explain with an example.

2. Write the laws of reflection of light?

3. Why should we keep the mirror strips in the Periscope parallel to each other? What happens if

they are not parallel?

4. What precautions do you take while getting the image of burning candle using a mirror?

5. Draw the diagram show regular reflection and diffused reflection of light?

6. Where do you find multiple images formed by plane mirrors in your day-to-day life?

7. Where do you find irregular reflections in your daily life?

8. Write the applications of spherical mirrors in daily life?

 Large sized concave mirrors are used to focus sun rays in solar cookers and solar heaters.
Make a solar cooker of your own by using this principle and exhibit in your school science
fair.

 Prepare a report by collecting data on the uses of spherical mirrors.

 Make a list of objects in your school and home, that works like a mirror. Make a report
why they behave like that.

 Take an empty tooth paste box and two mirror strips of required size and make a periscope.
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III. »‘·|üs¡#·+&ç.
A) eT+#·T eTTø£ÿ\ qT+&ç |üsêes¡Ôq+ ( ) 1. Áø£eT |üsêes¡Ôq+

B) dæús¡+>± ñqï ̇ {Ï qT+&ç |üsêes¡Ôq+ ( ) 2. Áø£eTs¡Væ≤‘· |üsêes¡Ôq+

C) ôV≤&é …̋’≥¢̋ À |üsêes¡Ôø±\T ( ) 3. ˙*s¡+>∑T ø±+‹

D) ]j·TsY eP´ <äs¡ŒD≤\T ( ) 4. |ü⁄{≤ø±s¡ <äs¡ŒD+

E) ¬s{°HêqT >±j·T|ü]#˚ ø±+‹ ( ) 5. |üdüT|ü⁄s¡+>∑T ø±+‹

6. ≈£î+uÛ≤ø±s¡ <äs¡ŒD+

IV. øÏ+~ Á|üX¯ï\≈£î »yêãT\T sêj·T+&ç.
1. ø±+‹ |üsêes¡Ôq+ nq>±H˚$T? ˇø£ ñ<ëVü≤s¡D‘√ $e]+#·+&ç.
2. ø±+‹ |üsêes¡Ôq ìj·Te÷\qT sêj·T+&ç?
3. ô|]k˛ÿb ¢̨ì <äs¡ŒD≤\qT ˇø£<ëì ø=ø£{Ï düe÷+‘·s¡+>± m+<äT≈£î ñ+#·T‘ê+? n$ n˝≤ düe÷+‘·s¡+>±

Ò̋≈£î+fÒ @+ »s¡T>∑T‘·T+~?
4. ˇø£ <äs¡ŒDeTTqT ñ|üjÓ÷–+∫ yÓ\T>∑T‘·Tqï ø=y=«‹Ô jÓTTø£ÿ Á|ü‹_+ãeTTqT bı+<̊ dü+<äs¡“¤+˝À rdüTø√e\dæq

C≤Á>∑‘·Ô\T @$?
5. ø±+‹ Áø£eT|üsêes¡Ôq+ eT]j·TT Áø£eTs¡Væ≤‘· |üsêes¡ÔqeTT\qT dü÷∫+#˚ |ü{≤\qT ̂ j·T+&ç.?
6. düeT‘·\ <äs¡ŒD≤\T @s¡Œs¡#˚ nH˚ø£ Á|ü‹_+u≤\qT eTq s√EyêØ J$‘·+˝À mø£ÿ&Óø£ÿ&É >∑eTìkÕÔ+.
7. Áø£eTs¡Væ≤‘· |üsêes¡ÔHê\qT eTq s√EyêØ J$‘·+˝À mø£ÿ&Óø£ÿ&É >∑eTìkÕÔ+?
8. >√fi≤ø±s¡ <äs¡ŒD≤\ ì»J$‘· nqTes¡ÔHê\T sêj·T+&ç?

 k˛˝≤sY]j·÷ø£ºsY\T eT]j·TT k˛˝≤sY V”≤≥s¡¢+<äT ô|<ä› |ü]e÷D+˝À >∑\ |ü⁄{≤ø±s¡ <äs¡ŒD≤\T
ñ|üjÓ÷–+∫ dü÷s¡́ øÏs¡D≤\qT πø+ÁBø£‘·+ #̊kÕÔs¡T. á dü÷Á‘êìï ñ|üjÓ÷–+∫ MT kı+‘· k˛˝≤sY\qT
‘·j·÷s¡T #˚j·T+&ç ? eT]j·TT MT düÿ˝Ÿ …̋’ÁuÒ]j·Ts√¢ Á|ü<ä]Ù+#·+&ç.
 >√fi≤ø±s¡ <äs¡ŒD≤\ ñ|üjÓ÷>±\T >∑T]+∫ düe÷#ês¡+ ùdø£]+∫ ˇø£ ]b˛s¡Tº ‘·j·÷s¡T#˚j·T+&ç.
 MT bÕsƒ¡XÊ\ eT]j·TT Ç+{À¢  @ edüTÔe⁄\T <äs¡ŒD≤\T>± Á|üe]ÔdüTÔHêïjÓ÷ C≤_‘ê ‘·j·÷s¡T #˚j·T+&ç
eT]j·TT n$ n˝≤ m+<äT≈£î ñHêïjÓ÷ ]b˛s¡Tº ‘·j·÷s¡T #˚j·T+&ç.
 ̌ ø£ U≤∞ ≥÷‘Yù|düTº &Éu≤“\\qT eT]j·TT <ëìøÏ dü]|ü&˚ |ü]e÷D+˝À ¬s+&ÉT <äs¡ŒD≤\qT rdüTø=ì
ô|]k˛ÿ|t ‘·j·÷s¡T #˚j·T+&ç.
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Learner will be able to

• differentiate materials such as,
conductors and insulators of  heat on the
basis of their properties.

• relate processes and phenomena with
causes, example wind speed with air
pressure.

• measure and calculates temperature.

• construct anemometer model using
materials from surroundings and explains
its working.

• understand the changes of climate.

• explain the uses of thermometers.

Learning outcomes

3.1 Heat, Temperature

3.2 Conductors

3.3 Modes of transfer of heat

3.4 Expansion and contraction of
substances due to heat

3.5 Thermometers- kinds,uses

3.6 Hot air is lighter than cold air

3.7 Air exerts pressure

3.8 Weather

3.9 Climate

3.10 Importance of weather and climate in
living world

Concepts covered

One winter morning, Rafi came rubbing his
palms to a fire place where his friends John,
Satyanarayana etc.. were sitting around it.

Rafi : It’s so cold today, I can’t
bear it.

Satyanarayana : Oh! my dear friend, that’s
why we are sitting here.
Come closer to get some
heat.

John : The weather is so bad
today. Isn’t it?

Rafi : Yes, it seems the weather
this year is entirely
different. fig. 1
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nuÛ≤´dü≈£î&ÉT
• |ü<ësêú\qT yê{Ï jÓTTø£ÿ <Ûäsêà\ Ä<Ûës¡+>±

ñ‘·ÔeT ñwüíyêVü≤ø±\T, n<ÛäeT ñwüíyêVü≤ø±\T>±
y˚s¡T #˚kÕÔ&ÉT.

• ø±s¡D≤\‘√ <ä–«wüj·T+, Á|üÁøÏj·T\ eT<Ûä´
dü+ã+<Ûëìï @s¡Œs¡TkÕÔ&ÉT. ñ<ëVü≤s¡D≈£î >±*
ẙ>±ìøÏ >±* |”&ÉHêìøÏ dü+ã+<Ûëìï @s¡Œs¡TkÕÔ&ÉT.

• ñc į́Á>∑‘·qT …̋øÏÿkÕÔ&ÉT eT]j·TT >∑DÏkÕÔ&ÉT.
• |ü]düsê\˝Àì edüT Ôe⁄\qT ñ|üjÓ÷–+∫

nìyÓ÷MT≥sY qeT÷HêqT s¡÷bı+~+∫, <ëì
|üìrs¡T $e]kÕÔ&ÉT.

• yê‘êes¡D+˝Àì e÷s¡TŒqT ns¡ú+ #̊düT≈£î+{≤&ÉT.
• <∏äsêàMT≥sY\ jÓTTø£ÿ ñ|üjÓ÷>±\ >∑T]+∫

$e]kÕÔ&ÉT.

nuÛÑ́ düq |òü*‘ê\T

3.1 ñwüí+, ñc˛íÁ>∑‘·
3.2 ñwüí yêVü≤ø±\T
3.3 ñwüí ã~© $<ÛëHê\T
3.4 |ü<ësêú\ jÓTTø£ÿ yê´ø√#·+ eT]j·TT

dü+ø√#·+
3.5 <∏äsêàMT≥sY- s¡ø±\T, ñ|üjÓ÷–+#·&É+.
3.6 #·\¢ì >±* ø£+fÒ y˚&ç >±* ‘˚*ø£>±

ñ+≥T+~.
3.7 >±*ì ø£~*+#·&É+ e\¢ ø£*π> Á|üuÛ≤yê\T
3.8 yê‘êes¡D+
3.9 o‘√wüídæú‹
3.10 Jeq Á|ü|ü+#·+˝À yê‘êes¡D+ eT]j·TT

o‘√wüídæú‹ jÓTTø£ÿ ÁbÕeTTK´‘·

uÛ≤eq\T

ˇø£s√E o‘êø±\|ü⁄ ‘Ó\¢yês¡TC≤eTTq... s¡|ò”
ns¡#˚‘·T\T s¡T<äT¶≈£î+≥÷, #·* ø±#·T≈£î+≥Tqï ‘·q
ùdïVæ≤‘·T\T C≤Hé,  dü‘·´Hêsêj·TD\ <ä>∑Zs¡≈£î e#êÃ&ÉT.
s¡|ò” : á s√E #ê˝≤ #·\¢>± ñ+~, H˚qT

<ëìï uÛÑ]+#·̋ Òø£b˛‘·THêïqT.
dü‘·́ Hêsêj·TD : z $TÁ‘·e÷! y˚TeTT Çø£ÿ&É n+<äTπø

≈£Ls¡TÃHêïeTT. sê, qTe⁄« ≈£L&Ü #·*
ø±#·Tø√.

C≤Hé : á s√E yê‘êes¡D+ #ê˝≤
<ës¡TD+>± ñ+~ø£<ë?

s¡|ò” : ne⁄qT, á dü+e‘·‡s¡+ yê‘êes¡D+
|üP]Ô>± _Ûqï+>± ñ+&˚≥T¢ ñ+~. |ü≥+`1
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Satyanarayan : Yes, you’re right, I saw our state weather report in TV news. The temperatures
in our state are falling down. Do you know, the minimum temperature at
Lambasingi?  It was recorded as 2ºC.

You might have experienced this type of situation in your daily life.

 Mention the terms used in the conversation?
 What is the difference between Heat and Temperature?
 What is meant by Climate of a place?

Let us learn in detail.

3.1  Heat, Temperature

Heat

 Which form of energy helps us to cook rice?

 Which energy turns the water into vapour, while boiling?

This is nothing but heat energy.  It is a form of energy that flows from a hotter body to a cooler
body. Let us know more about heat by doing these activities.

Take a glass bottle and a one-rupee coin. Wet the mouth of
the bottle and place a coin on it. Rub your hands together to produce
heat. Now place them around the bottle.

 What do you observe? How does it happen?

 Why do you feel the heat when you hold a cup of warm milk
to drink?

 Why do you feel cool when you drink a glass of lassi?

From the above observations movement in the coin
is caused by heat supplied to the bottle from your hands.
So, we can say heat is a form of energy. The heat when
heat energy flows from milk to our body. Here we gain
heat energy from milk. We feel cool, when heat energy
flows from our body to lassi. Here, we lose heat energy.
So, we can understand that "Heat is a form of energy
which flows from hotter body (higher energy) to cooler
body (lower energy)".

Heat is measured in Joules or calories with calorimeter.

fig. 2

fig. 3
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dü‘·́ Hêsêj·TD : ne⁄qT, qTe⁄« #Ó|æŒ+~ ì»y˚T. H˚qT {Ï$ q÷´dt˝À eTq sêÁwüº+ jÓTTø£ÿ yê‘êes¡D ìy˚~ø£\T
#·÷XÊqT, ñc į́Á>∑‘·\T |ü&çb˛‘·THêïsTT. MT≈£î ‘Ó\TkÕ, \+ãdæ+– ø£ìwüº ñc į́Á>∑‘· 2°C >±
qyÓ÷<Ó’q~.

s√EyêØ J$‘·+˝À ás¡ø£yÓTÆq |ü]dæú‘·T\T MT nqTuÛÑe+˝À ñ+&Ée#·TÃ.
 á dü+uÛ≤wüD˝À yê&çq |ü<ë\qT ù|s=ÿq+&ç?
 ñcÕíìøÏ ñc į́Á>∑‘·øÏ eT<Ûä́  uÛÒ<ë\T @$T{À MT≈£î ‘Ó\TkÕ?
 ˇø£ Á|ü<˚X¯eTT jÓTTø£ÿ o‘√wüídæú‹ n+fÒ @$T{À MT≈£î ‘Ó\TkÕ?
eT] yê{Ï >∑T]+∫ $es¡+>± H˚s¡TÃ≈£î+<ë+.

3.1  ñwüí+, ñc į́Á>∑‘·
ñwüí+
 @ s¡ø£yÓTÆq X̄øÏÔ _j·÷´ìï e+&É≥+˝À düVü‰j·T|ü&ÉT‘·T+~?
 ˙{Ïì y˚&ç #˚dæq|ü⁄&ÉT, <ëìì Ä$]>± e÷πsÃ X¯øÏÔ @$T{Ï?

BìøÏ ø±s¡D+ ñwüíX̄øÏÔ.  ẙ&ç edüTÔe⁄ qT+&ç #·\¢ì edüTÔe⁄≈£î Á|üeVæ≤+#̊  ̌ ø£
X̄øÏÔ dü«s¡÷|üẙT ñwüí+. á ÁøÏ+~ ø£‘ê´\ <ë«sê ñwüí+ >∑T]+∫ eT]+‘·
‘Ó\TdüT≈£î+<ë+.

ˇø£ >±E d”kÕ, ˇø£ s¡÷bÕsTT HêD…+ rdüTø√+&ç. d”kÕ eT÷‹ì ‘·&ç|æ
<ëìô|’ HêD…eTTqT ñ+#·+&ç. MT #̊‘·T\qT ø£*|æ s¡T<ä›&É+ <ë«sê ẙ&çì
ñ‘·Œ‹Ô #̊j·T+&ç. Ç|ü⁄Œ&ÉT yê{Ïì d”kÕ #·T≥÷º ñ+#·+&ç.
 MTs¡T @$T >∑eTì+#ês¡T?n~ m˝≤ »]–+~?
 ̌ ø£ ø£|ü⁄Œ >√s¡TyÓ#·Ãì bÕ\qT ‘êøÏ‘˚ ˙≈£î y˚&ç>± m+<äT≈£î nì|ædüTÔ+~?
 ˇø£ >±¢düT \d”‡ì ‘ê–‘˚ MT≈£î m+<äT≈£î #·\¢>± nì|ædüTÔ+~?

ô|’ |ü]o\q\ qT+∫, MT #̊‘·T\ qT+∫ >±E d”kÕ≈£î düs¡|òüsê nsTTq ñwüí+ e …̋¢ HêD…+˝À #·\q+ ø£\T>∑T‘·T+~.
ø±ã{Ïº, ñwüí+ ̌ ø£ X̄øÏÔ s¡÷|ü+ nì #Ó|üŒe#·TÃ. ñwüíX̄øÏÔ bÕ\qT+&ç
eTq X̄ØsêìøÏ Á|üeVæ≤düTÔqï|ü⁄&ÉT, eTq≈£î ẙ&ç>± nì|ædüTÔ+~.
Çø£ÿ&É eTq+ bÕ\qT+∫ ñwüíX̄øÏÔì bı+<ä‘ê+.
n˝≤π> eTq X̄Øs¡+ qT+∫ ñwüíX̄øÏÔ \d”‡øÏ Á|üeVæ≤düTÔq|ü⁄Œ&ÉT

eTq≈£î #·\¢>± nì|ædüTÔ+~. Çø£ÿ&É, eTq+ ñwüíX̄øÏÔì ø√˝ÀŒ‘ê+.
ªªẙ&ç edüTÔe⁄ (n~Ûø£ X̄øÏÔ) qT+&ç #·\¢ì edüTÔe⁄ (‘·≈£îÿeX̄øÏÔ) ≈£î

Á|üeVæ≤+#̊ ̌ ø£ X̄øÏÔ dü«s¡÷|üẙT ñwüí+ nì ns¡ú+ #̊düTø√e#·TÃ

ñcÕíìï ¬ø˝ÀØMT≥sY‘√ ø=\TkÕÔs¡T. CÖ Ÿ̋‡ Ò̋<ë ¬ø˝ÀØ\˝À …̋øÏÿkÕÔs¡T.

|ü≥+`2

|ü≥+`3
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 What determines the direction of heat flow?

Heat flows from a body of high temperature to a body of low temperature. This direction is

determined by temperature.

Temperature

 Have you heard about temperature, when you suffer from fever?

 What is temperature?

The degree of hotness or coldness is called temperature. Let us do an activity to learn

about it..

Take some luke-warm water in one glass and hot

water (which you can bear) in another glass and feel the

hotness of both.

 How do you feel? Is there any difference between these two?

Take a glass of cool water and cubes of ice in another

glass. Feel the coldness of  both.

 How do you feel, Is there any difference?

You will feel hot

water is hotter than Luke

warm water and ice is cooler than cool water.  The variations

of hotness, coldness can be termed as degree of hotness and

coldness. The degrees of hotness or coldness is called

“Temperature”.

Temperature is measured in degrees of Celsius,

degrees of Fahrenheit or Kelvin using a thermometer.

The SI unit of temperature is Kelvin (K).

Degree Celsius: Celsius is written as°C and read as degree celsius. For example,

20°C is read as twenty degree Celsius. Celsius is called Centigrade as well.

Degree Fahrenheit: Fahrenheit is written as °F and read as degree fahrenheit. For example

45°F is read as forty-five-degree Fahrenheit.

Kelvin: Kelvin is written as K and read as Kelvin. For example, 100K  is read as

hundred Kelvin.

 What are the differences between heat and temperature?

fig. 4

fig. 5
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 ñwüí Á|üyêVü≤ ~X¯qT @~ ìs¡ísTTdüTÔ+~?
n~Ûø£ ñc į́Á>∑‘· ø£*–q edüTÔe⁄ qT+∫ n\Œ ñc į́Á>∑‘· >∑\ edüTÔe⁄≈£î ñwüí+ Á|üeVæ≤düTÔ+~. á ~X¯qT

ñc į́Á>∑‘· ìs¡ísTTdüTÔ+~.
ñc į́Á>∑‘·

 MTs¡T m|ü⁄Œ&Ó’Hê »«s¡+‘√ u≤<Ûä|ü&çq|ü⁄&ÉT,μμñc į́Á>∑‘·μμ >∑T]+∫ $Hêïsê?

 ñc į́Á>∑‘· n+fÒ @$T{Ï?

yÓ#·Ã<äq+ ̋ Ò<ë #·\¢<äq+ jÓTTø£ÿ kÕúsTTì ñc į́Á>∑‘· nì n+{≤s¡T. <ëì >∑T]+∫ ‘Ó\TdüTø√e&ÜìøÏ ̌ ø£
ø£‘·́ + #˚<ë›+.

ˇø£ >±¢düT˝À ø=+‘· >√s¡TyÓ#·Ãì ̇ {Ïì, eTs√ >±¢düT˝À ẙ&ç ̇ {Ïì rdüTø√+&ç
(Bìì MTs¡T uÛÑ]+#·>∑*π>+‘·). ¬s+&ç{Ï ẙ&çì nqTuÛÑ÷‹ #Ó+<ä+&ç.

 MT≈£î m˝≤ nì|ædüTÔ+~, á ¬s+&ç{Ï eT<Ûä́  @<Ó’Hê uÛÒ<ä+ ñ+<ë?

ˇø£ >±¢düT #·\¢ì ˙{Ïì, eTs√ >±¢düT˝À  eT+#·T eTTø£ÿqT rdüTø√+&ç.
¬s+&ç{Ï #·\¢<äHêìï nqTuÛÑ÷‹ #Ó+<ä+&ç.

 MT≈£î m˝≤ nì|ædüTÔ+~, á ¬s+&ç{Ï eT<Ûä́  @<Ó’Hê uÛÒ<ä+ ñ+<ë?
>√s¡TyÓ#·Ãì ̇ {Ïø£+fÒ

ẙ&ç ̇ s¡T ẙ&ç>± ñ+&É{≤ìï,
#·\¢ì ˙{Ïø£+fÒ ◊dteTTø£ÿ #·\¢>± ñ+&É{≤ìï MTs¡T nqTuÛÑ÷‹
#Ó+<äT‘ês¡T. á yÓ#·Ã<äq+, #·\¢<äHê\˝Àì e´‘ê´kÕ\qT #·\¢<äq|ü⁄
kÕúsTT>±, yÓ#·Ã<äq|ü⁄  kÕúsTT>± #Ó|üŒe#·TÃ.

á yÓ#·Ã<äq+ Ò̋<ë #·\¢<äq+ jÓTTø£ÿ kÕúsTTì ñc į́Á>∑‘· nì
n+{≤s¡T. ñc į́Á>∑‘·qT &çÁ̂  ôd*‡j·Tdt, &çÁ̂  bòÕ¬sHéV”≤{Ÿ ̋ Ò<ë ¬ø*«Hé\˝À
ø=\TkÕÔs¡T.

ñc į́Á>∑‘· jÓTTø£ÿ SI Á|üe÷D+ ¬ø*«Hé (K).
&çÁ^ ôd*‡j·Tdt : ôd*‡j·TdtqT °C nì sêdæ, &çÁ^ ôd*‡j·Tdt>±

#·<äTe⁄‘ês¡T. ñ<ëVü≤s¡D≈£î, 20°C qT Çs¡yÓ’ &çÁ^\ ôd*‡j·Tdt>± #·<äTe⁄‘ês¡T. ôd*‡j·TdtqT ôd+{°Áπ>&é nì
≈£L&Ü n+{≤s¡T.

&çÁ^ bòÕs¡Hé V”≤{Ÿ : bòÕs¡Hé V”≤{ŸqT °F nì sêdæ &çÁ^ bòÕs¡Hé V”≤{Ÿ>± #·<äTe⁄‘ês¡T. ñ<ëVü≤s¡D≈£î, 45°F
qT q\uÛ…’ ◊<äT &çÁ^\ bòÕs¡Hé V”≤{Ÿ>± #·<äTe⁄‘ês¡T.

¬ø*«Hé : ¬ø*«HéqT K >± sêdæ ¬ø*«Hé>± #·<äTe⁄‘ês¡T. ñ<ëVü≤s¡DøÏ, 100 K qT e+<ä ¬ø*«Hé>±
#·<äTe⁄‘ês¡T.
 ñwüí+ eT]j·TT ñc į́Á>∑‘·\ eT<Ûä́  uÛÒ<ë\T @$T{Ï?

|ü≥+`4
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    Heat is a form of energy. It is the degrees of hotness or coldness.
It is measured in joules It is measured in kelvin
It has the ability to do work It can be used to measure the degree of heat.
It flows from hotter bodies to It increases with increase of heat and
colder bodies decreases with decrease of heat.

Heat Temperature

3.2  Good conductors and poor conductors of heat
 Why are cooking utensils made of metals while their handles are made of plastic or wood?

Some materials allow heat through them, this property is called conductivity. We use metals

to make cooking vessels because they allow heat through them. We use material which do not

allow heat to pass through as handles.  The ability of a material to conduct heat is called thermal

conductivity.  Depending on thermal conductivity materials are of two types. They are 1. Good

conductors, 2. Poor conductors (insulators).

Good conductors

 The materials which allow heat to pass through them are called conductors of heat.  For

example, aluminum, iron and copper etc...

Poor conductors

 The materials which do not allow heat to pass through them easily are poor conductors of heat.

They are also known as insulators. Water, air, clothes, glass, cork, plastic,  wood etc. are some

examples of insulators. Let us do an activity to understand the thermal conductivity.

Take a glass beaker and pour some hot water in it. Now dip a

metal spoon, plastic spoon, wooden stick, glass rod, and long iron nail

into it as shown in the figure. Wait for few minutes and touch each and

every object. fill the table given below.

Table-2 Objects that allows heat Objects that don't allows heat

From this activity you will know that good conductors allow the heat to pass through them

and insulators do not.

So far we discussed about conductors and insulators. Now let us study how heat is transferred

in different modes.

Difference between Heat and Temperature Table-1

fig. 6
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   ñwüí+ ˇø£ X¯øÏÔ dü«s¡÷|ü+ yÓ#·Ã<äq+ ̋ Ò<ë #·\¢<äq|ü⁄ kÕúsTTì ñc į́Á>∑‘· n+{≤s¡T.
Bìì CÖ˝Ÿ‡ ˝À ø=\TkÕÔs¡T. Bìì ¬ø*«Hé\˝À ø=\TkÕÔs¡T.
Ç~ |üì #˚ùd kÕeTsêú́ ìï ø£*– ñ+≥T+~. ñwüí+ jÓTTø£ÿ kÕúsTTì ̋ …øÏÿ+#·&É+ ø=s¡≈£î yê&É‘ês¡T.
Ç~ y˚&ç edüTÔe⁄ qT+&ç #·\¢ì edüTÔe⁄≈£î edüTÔe⁄ jÓTTø£ÿ ñwüí+ ô|s¡>∑&É+ e\¢ Ç~ ô|s¡T>∑T‘·T+~
Á|üeVæ≤düTÔ+~. eT]j·TT ñwüí+ ‘·>∑Z&É+ <ë«sê Ç~ ‘·>∑TZ‘·T+~.

ñwüí+ ñc į́Á>∑‘·

3.2  ñ‘·ÔeT ñwüí yêVü≤ø±\T eT]j·TT n<ÛäeT ñwüí yêVü≤ø±\T
 m+<äTø£ì e+≥bÕÁ‘·\T ˝ÀVü‰\‘√qT ø±˙ yê{Ï ø±&É\qT bÕ¢dæºø̆ Ò̋<ë #Óø£ÿ‘√qT ‘·j·÷s¡T#̊kÕÔs¡T?

ø=ìï |ü<ësêú\T ‘·eT>∑T+&Ü ñcÕíìï Á|üdü]+|ü#̊kÕÔsTT á <Ûäsêàìï ñwüí yêVü≤ø£‘·«+ n+{≤s¡T. ˝ÀVü≤|ü⁄
|ü<ës¡úeTT\qT e+≥bÕÁ‘·\ ‘·j·÷ØøÏ ñ|üjÓ÷–kÕÔeTT. m+<äTø£+fÒ n$ ‘·eT>∑T+&Ü ñcÕíìï Á|üdü]+|ü#̊kÕÔsTT.
ñcÕíìï ‘·eT>∑T+&Ü Á|üdü]+|ü#̊j·Tì |ü<ës¡úeTT\qT e+≥ bÕÁ‘·\≈£î ñ+&̊ ø±&É\ ‘·j·÷ØøÏ yê&É‘ês¡T. ñcÕíìï
‘·eT>∑T+&Ü Á|üdü]+|ü#̊j·T>∑\ |ü<ës¡ú dü«uÛ≤yêìï ñwüíyêVü≤ø£‘·«+ n+{≤s¡T ñwüíyêVü≤ø£‘·«+ Ä<Ûës¡+>± |ü<ësêú\T
¬s+&ÉT s¡ø±\T n$ 1) ñwüíyêVü≤ø£+ 2) n<ÛäeT ñwüíyêVü≤ø±\T (ã+<Ûäø±\T).
ñ‘·ÔeT ñwüí yêVü≤ø±\T
 ‘·eT>∑T+&Ü ñcÕíìï Á|üdü]+|ü#˚ùd |ü<ësêú\qT ñ‘·ÔeT ñwüíyêVü≤ø±\T nì n+{≤s¡T. ñ<ëVü≤s¡D≈£î

n\÷´$Tìj·T+, ÇqTeTT, sê– yÓTT<ä̋ …’q$.
n<ÛäeT ñwüí yêVü≤ø±\T
 ‘·eT>∑T+&Ü ñcÕíìï düT\uÛÑ+>± Á|üdü]+|ü#̊ùdj·Tì |ü<ësêú\qT n<ÛäeT ñwüíyêVü≤ø±\T nì n+{≤s¡T, M{ÏH̊
ñwüíã+<Ûäø±\T nì ≈£L&Ü |æ\TkÕÔs¡T. ñ<ëVü≤s¡D≈£î ̇ s¡T, >±*, ã≥º\T, >±E, ø±sYÿ, bÕ¢dæºø̆ eT]j·TT ø£\|ü yÓTT<ä̋ …’q$.
ñwüíyêVü≤ø£‘ê«ìï ns¡ú+ #˚düTø√e&ÜìøÏ eTq+ ˇø£ ø£è‘ê´ìï #˚<ë›+.

ˇø£ >±E ;ø£s¡TqT rdüTø=ì n+<äT˝À ø=+‘· ẙ&ç̇ {Ïì b˛j·T+&ç. Ç|ü⁄Œ&ÉT
ˇø£ ̋ ÀVü≤|ü⁄ #Ó+#ê, bÕ¢dæºø̆ #Ó+#ê, #Óø£ÿeTTø£ÿ, >±Eø£&û¶, bı&Éyê{Ï ÇqT|üẙT≈£î\qT
|ü≥+˝À #·÷|æq≥T¢ ñ+#·+&ç. ø=ìï ì$TcÕ\bÕ≥T ẙ∫ ñ+&É+&ç. Á|ü‹ edüTÔe⁄qT
‘êøÏ #·÷&É+&ç, ~>∑Te Çe«ã&É¶ fÒãT Ÿ̋ì ì+|ü+&ç.
|ü{Ïºø£̀ 2 ñcÕíìï Á|üeVæ≤+|üCÒùd edüTÔe⁄\T ẙ&çì Á|üeVæ≤+|ü#̊j·Tì edüTÔe⁄\T

ñwüí+ eT]j·TT ñc į́Á>∑‘· eT<Ûä́  uÛÒ<ë\T |ü{Ïºø£̀ 1

á ø£‘·́ + <ë«sê ñ‘·ÔeT ñwüíyêVü≤ø±\T ‘·eT>∑T+&Ü ñcÕíìï Á|üeVæ≤+|üCÒkÕÔj·Tì, eT]j·TT n<ÛäeT ñwüíyêVü≤ø±\T
ñcÕíìï Á|üeVæ≤+|ü#̊j·T Ò̋eì ‘Ó\TdüTÔ+~.

Ç|üŒ{Ï es¡≈£î eTq+ yêVü≤ø±\T eT]j·TT n<ÛäeT ñwüí yêVü≤ø±\ >∑T]+∫ #·]Ã+#ê+. Ç|ü&ÉT $$<Ûä Ø‘·T˝À¢
ñwüí+ m˝≤ ã~© #̊j·Tã&ÉT‘·T+<√ ‘Ó\TdüT≈£î+<ë+.
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fig. 7

3.3  Modes of transfer of heat
 How does conductors transfer heat energy through them?

 How does water transfer heat energy from one place to another?

 How is heat energy transferred from the Sun to the Earth?

Mode of transfer of heat in metals, water and from Sun to Earth is different.

Transfer of heat is different in different types of materials. Heat gets transferred in three different
modes, They are 1) Conduction of heat 2) Convection of heat 3) Radiation of heat

Conduction of heat

Many times, Karthik observed that the handle of the spoon becomes hot when it is left for some
time in hot oil, curry, hot tea or hot milk.

 Can you guess why does it happen?

 What is this process called ?

This is because heat is transferred from one end to another end by the mode of conduction.

Take a metal spoon and fix four pins
with candle wax on it at equal distances from
each other.

Now place one end of this spoon with
pins in a flame of candle holding the other
end of it with a piece of cloth.  observe for a
while.  Record your observations.

 From which end of the spoon do the pins start falling? Why?

You will observe the dropping of pins one after another from the flame end of the spoon.
This is due to the transfer of heat from the end kept in the flame (hotter end) towards your hand
(colder end) through a spoon (metal).

This process of transfer of heat from hotter to colder end through the conductor is called
conduction. This mode of transfer of  heat happens more in solid conductors.

 When two ice cubes are placed on wood and aluminium objects with same size which ice
cube will melt faster, why?

 Why do animals that live in colder regions have more fur and thick fat layer under the skin?
 Why do we wear woolen clothes in winter?
 Why do most of the desert animals live in burrows (inside soil)?
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3.3  ñwüíã~© $<ÛëHê\T
 yêVü≤ø±\T yê{Ï <ë«sê ñwüíX̄øÏÔì @$<Ûä+>± ã~© #̊j·T>∑\e⁄?
 ˙{Ï̋ À ñwüíX̄øÏÔ ˇø£#√≥T qT+&ç eTs=ø£ #√≥TøÏ m˝≤ ã~© ne⁄‘·T+~?
 dü÷s¡T´ì qT+∫ uÛÑ÷$TøÏ ñwüíX̄øÏÔ @$<Ûä+>± ã~© ne⁄‘·T+~?

˝ÀVü‰\T, ˙s¡T eT]j·TT dü÷s¡T´ì qT+∫ uÛÑ÷$TøÏ ñwüí ã~© Á|üÁøÏj·T $<ÛëHê\T π̌ø$<Ûä+>± ñ+&Ée⁄.
$$<Ûä s¡ø±\ |ü<ësêú\˝À ñwüíã~© $<Ûëq+ _Ûqï+>± ñ+≥T+~. ñwüíeTT eT÷&ÉT $_Ûqï $<ÛëHê\˝À

ã~© #̊j·Tã&ÉT‘·T+~. n$ 1) ñwüíeVü≤q+, 2) ñwüídü+eVü≤q+, 3) ñwüí$øÏs¡D+.
ñwüíeVü≤q+

#Ó+#êqT ẙ&ç q÷HÓ̋ À, ≈£Ls¡̋ À, ẙ&ç {°̋ À ̋ Ò<ë ẙ&ç bÕ\˝À ø±ùd|ü⁄ e~*‘̊ n~ ẙ&Ó≈£îÿ‘·T+<äì ø±ØÔø̆
#ê˝≤kÕs¡T¢ >∑eTì+#ê&ÉT.
 n˝≤ m+<äT≈£î »s¡T>∑T‘·T+<√ qTe⁄« }Væ≤+#·>∑\yê?
 á Á|üÁøÏj·TqT @eTì n+{≤s¡T?

ñwüíeVü≤q+ $<Ûëq+ <ë«sê ˇø£ ∫es¡ qT+∫ eTs√ ∫es¡≈£î ñwüíã~© ø±e&ÉẙT, Ç+<äT≈£î ø±s¡D+.

ˇø£ ˝ÀVü≤|ü⁄ #Ó+#êqT rdüTø=ì, <ëìô|’
ˇø£<ëì‘√ eTs=ø£{Ï düe÷q <ä÷s¡+˝À ñ+&̊≥≥T¢
ø=y=«‹Ô yÓTÆq+‘√ Hê\T>∑T |æqTï\T n‹øÏ+#ê*.

Ç|ü&ÉT á #Ó+#ê jÓTTø£ÿ ˇø£ ∫es¡qT
ø=y=«‘·TÔ\ eT+≥ô|’ ñ+#ê*. eTs√ ∫es¡qT ˇø£
>∑T&É¶eTTø£ÿ‘√ |ü≥Tºø=ì ø±ùd|ü⁄ |ü]o*+#ê*. MT |ü]o\q\qT qyÓ÷<äT #̊j·T+&ç.
 #Ó+#ê jÓTTø£ÿ @ ∫es¡ qT+∫ |æqTï\T ÁøÏ+<ä≈£î |ü&É≥+ ÁbÕs¡+_ÛkÕÔsTT, m+<äT≈£î?

eT+≥˝À ñ+∫q yÓ’|ü⁄ qT+∫ ̌ ø£<ëì ‘·s¡Tyê‘· eTs=ø£{Ï>± |æqTï\T ÁøÏ+<ä≈£î |ü&É{≤ìï MTs¡T >∑eTìkÕÔs¡T.
Ç~ ñwüíeTT dü÷ŒHé(˝ÀVü≤+) <ë«sê, eT+≥˝À ñ+∫q (ẙ&ç$T) ø√q qT+&ç MT #̊‹(#·\¢ì ∫es¡)  yÓ’|ü⁄≈£î

ã~© ø±e&É+ e\¢ »s¡T>∑T‘·T+~.
yêVü≤ø£+ <ë«sê ẙ&ç ø=q qT+&ç #·\¢ì ø=q yÓ’|ü⁄ ñwüí+ ã~© #̊ùd Á|üÁøÏj·TqT ñwüíeVü≤q+ nì n+{≤s¡T.

m≈£îÿe>± |òüTqs¡÷|ü yêVü≤ø±\˝À á Á|üÁøÏj·T <ë«sêH̊ ñwüí+ ã~© ne⁄‘·T+~.

|ü≥+`7

 π̌ø |ü]e÷D+ >∑\ ¬s+&ÉT eT+#·TeTTø£ÿ\qT  #Óø£ÿ eT]j·TT n\÷´$Tìj·T+ edüTÔe⁄\ô|’ ñ+#·+&ç, @
eT+#·TeTTø£ÿ ‘·«s¡>± ø£s¡T>∑T‘·T+~.

 <Ûäe|ü⁄ ÁbÕ+‘·+˝À ìedæ+#˚ »+‘·Te⁄\T m≈£îÿe u§#·TÃ eT]j·TT #·s¡à+ øÏ+<ä eT+<äbÕ{Ï ø=e⁄« bıs¡qT
ø£*–ñ+{≤sTT m+<äT≈£î?

 o‘êø±\+˝À ñìï <äTdüTÔ\qT m+<äT≈£î  <Ûä]kÕÔs¡T?
 m&Ü]˝À ìedæ+#˚ »+‘·Te⁄\T m+<äT≈£î u§]j·T\˝À (eT{Ïº̋ À|ü\) ìedækÕÔsTT?
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 Why are the upper layers of water in a pond or a lake hotter than the lower layers
during the hot summer?

fig. 8

Conduction takes place, only when the conductor is in touch (contact) with the source of
heat. The contact which trasfers heat by any mode is called Thermal contact. Conduction
doesn't take place without thermal contact.

We know, water is a poor conductor of heat.

 But, when we heat water on a stove to take a bath, how does the surface of the water
get heated?

This happens due to the transfer of heat by a mode called convection.

Convection of heat

Aim: To demonstrate the convection of heat in liquids.

What you need: Round bottomed flask, stand, water,
potassium permanganate, straw, candle / spirit lamp.

How to do: Take a round bottomed flask and fix it to
a stand.  Now fill this flask with water. Wait for some
time till this water remains still. Gently place some
crystals of potassium permanganate in the bottom of
the flask by using a straw. Now slowly, heat the flask
with a lighted candle or spirit lamp and observe
carefully.

What you see: After a few minutes the crystals of
potassium permanganate dissolve in water and the
colored water will move up.This is because the water
at the bottom gets heated and expanded. Therefore,
water becomes light and moves to the top.  From the top, cool water comes down through the
sides of the flask because it is heavier than hot water. This process will continue further.  So, heat
gets transferred from one place (bottom) to another place (top).

What you learn: This process of transfer of heat from source of heat to surface by the              motion
of particles is called "convection of heat".  Here heat is transferred by means of currents called
convectional currents.  In liquids and gases heat is transmitted by mode of convection of heat.

In these activities of conduction and convection of heat,we used metal spoon and water to
transfer heat from one place to another. Such types of materials which help in transfer of heat from
one place to another are called "medium". Solid, liquid, and gaseous substances act as medium
for transfer of heat.
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ñwüí»qø±ìï Á|ü‘·́ ø£å+>± ‘ê≈£î‘·Tq|ü⁄Œ&ÉT e÷Á‘·ẙT ñwüíeVü≤q+ <ë«sê ñwüí+ ã~© »s¡T>∑T‘·T+~. ñwüí+
Á|üdü]+#̊ $<Ûä+>± ‘ê≈£î‘·÷ ñ+&É&Üìï <∏ë]àø£ düŒs¡Ù n+{≤s¡T. <∏ë]àø£ düŒs¡Ù Ò̋≈£î+&Ü ñwüíeVü≤q+ »s¡>∑<äT.

˙s¡T n<ÛäeT ñwüíyêVü≤ø£+ nì eTq≈£î ‘Ó\TdüT.
 ø±˙, kÕïq+ #̊j·T&É+ ø=s¡≈£î eTq+ ˙{Ïì bıj·T´ MT<ä ẙ&ç #̊dæq|ü⁄Œ&ÉT, ˙{Ï jÓTTø£ÿ ñ|ü]‘·\ m˝≤
ẙ&Ó≈£îÿ‘·T+~?

Ç~ ñwüídü+eVü≤q+ nH̊ $<Ûëq+ <ë«sê ñwüí+ ã~© ø±e&É+ e\¢ »s¡T>∑T‘·T+~.
ñwüídü+eVü≤q+

ñ<̊›X̄´+ : Á<äe|ü<ësêú\˝À ñwüídü+eVü≤Hêìï Á|ü<ä]Ù+#·T≥.
@+ ø±yê* : >∑T+Á&Éì >±E≈£îô|Œ, kÕº+&é, ̇ s¡T, bı{≤wæj·T+
|üsêà+>∑H̊{Ÿ, ÁkÕº, ø=y=«‹Ô / kÕsê B|ü+.
m˝≤ #̊j·÷* : >∑T+Á&Éì >±E ≈£îô|Œ rdüTø=ì <ëìì kÕº+&ÉT≈£î
_–+#·+&ç. Ç|ü⁄Œ&ÉT á ≈£îô|ŒqT ̇ {Ï‘√ ì+|ü+&ç. ̇ s¡T ìX̄Ã\+>±
ñ+&̊es¡≈£î ø=+‘· düeTj·T+ ẙ∫ ñ+&É+&ç. bı{≤wæj·T+
|üsêà+>∑H̊{Ÿ düŒ¤{Ïø±\qT ˇø£ ÁkÕº ñ|üjÓ÷–+∫ ≈£îô|Œ jÓTTø£ÿ
~>∑Te uÛ≤>±ìøÏ HÓeTà~>± b˛j·T+&ç. Ç|ü⁄Œ&ÉT HÓeTà~>±, ≈£îô|ŒqT
ø=y=«‹Ô‘√ >±ì kÕsêB|ü+‘√ ẙ&ç #̊j·T+&ç, @+ »s¡T>∑T‘·T+<√
C≤Á>∑‘·Ô>± |ü]o*+#·+&ç.
@+ #·÷XÊe⁄? : ø=ìï ì$TcÕ\ ‘·s¡Tyê‘· bı{≤wæj·T+
ô|sêà+>∑H˚{Ÿ düŒ¤{Ïø±\T ˙{Ï˝À ø£]–, s¡+>∑T ˙s¡T ô|’øÏ
ø£<äT\T‘·T+~. m+<äTø£+fÒ n&ÉT>∑Tq ñqï ˙s¡T y˚&çøÏÿ
yê´ø√∫düTÔ+~. nn+<äTe\q, ̇ s¡T ‘̊*¬ø’ ô|’øÏ ø£<äT\T‘·T+~.
ẙ&ç ̇ {Ï ø£+fÒ ãs¡Te⁄>± ñ+&̊ #·\¢ì ̇ s¡T ≈£îô|Œ jÓTTø£ÿ |üø£ÿ uÛ≤>±\ yÓ+≥ ô|’ qT+&ç øÏ+<ä≈£î edüTÔ+~. Ç˝≤ á
Á|üÁøÏj·T ø=qkÕ>∑T‘·T+~. n+<äTe\¢, ẙ&ç ̌ ø£ Á|ü<̊X̄+ (~>∑Te) qT+∫ eTs√ Á|ü<̊XÊì (ô|’) øÏ ã~© ne⁄‘·T+~.
@+ H̊s¡TÃ≈£îHêïe⁄ : ø£D≤\ #·\q+ <ë«sê ñwüí»qø£+ qT+∫ ñ|ü]‘·̋ ≤ìøÏ ñcÕíìï ã~© #̊ùd Á|üÁøÏj·TqT
ñwüídü+eVü≤q+ nì n+{≤s¡T. Çø£ÿ&É ñwüí+ dü+eVü≤q Á|üyêVü‰\T nì |æ\eã&˚ Á|üyêVü‰\ <ë«sê ã~©
#˚j·Tã&ÉT‘·T+~. Á<äyê\T eT]j·TT yêj·TTe⁄\˝À ñwüíeTT, ñwüídü+eVü≤q+ <ë«sê Á|ükÕs¡+ ne⁄‘·T+~.

á ñwüíeVü≤q+, ñwüídü+eVü≤q+ jÓTTø£ÿ ø£‘ê´˝À¢, ˇø£ Á|ü<̊X̄+ qT+∫ eTs√ ÁbÕ+‘êìøÏ ẙ&çì ã~©
#̊j·T&É+ ø=s¡≈£î eTq+ ̋ ÀVü≤|ü⁄ #Ó+#ê, ̇ {Ïì ñ|üjÓ÷–+#ê+. ̌ ø£ Á|ü<̊X̄+ qT+∫ eTs√ Á|ü<̊XÊìøÏ ñwüíã~©øÏ
<√Vü≤<ä|ü&̊ Ç≥Te+{Ï |ü<ësêú\qT j·÷qø±\T nì n+{≤s¡T. |òüTq, Á<äe, yêj·TT |ü<ësêú\T ñwüíã~©øÏ j·÷qø±\T>±
|üì#̊kÕÔsTT.

 y˚dü$ ø±\+˝À #Ós¡Te⁄ ̋ Ò<ë düs¡düT‡˝Àì ÁøÏ+~ bıs¡\˝À ̇ {Ï ø£+fÒ ô|’ bıs¡\˝À ̇ s¡T m≈£îÿe
y˚&ç>± m+<äT≈£î ñ+≥T+~?

|ü≥+`8
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Although there exists air between their bodies and fire, it can't carry heat sideways
(horizontally) from the fire. Because air is an insulator of heat. But still, it can only transfer
heat upwards (vertically) from the fire by means of convectional currents.

fig. 9

fig. 10

The process of transfer of heat in the form of waves is called radiation. Radiation does not
need any material medium. Sun's heat transfers to earth in the form of radiation.

Now let us know some applications of transfer of heat.

Application of transfer of heat

Thermal scanning

Thermal scanning was our common experience during the covid-19
pandemic period  to measure human body temperature.

 How does a thermal scanner work, without being in contact with the human
body?

The thermal scanner receives the heat in the form of radiation to measure
our body temperature.

Thermos flask

 Which instrument can control the transfer of heat (loss of heat)?

 How can we use it to stop all modes of heat transfer?

Mani is fond of tea, so she uses a flask to drink hot tea every time. She wondered how a
thermos flask can retain hotness of tea for a few hours.

 Do you know how it works?

Thermos flask was invented by Sir James Dewar.

It has a two layered glass container and the air between
these layers is removed to create vacuum. The inner silver coating
protects the contents (tea, coffee, milk) poured in the flask from
losing heat through radiation. As there is no medium between
the walls of the flask. Neither conduction nor convection of  heat
takes place. As a result, heat is not transferred outside the flask
so it is retained inside the flask for a few hours.

 Is it possible to keep the hotness of tea in flask forever?

Radiation of heat

 What happens if there is no medium (solid, liquid, gaseous substances) to transfer heat between
two objects or two places?

Recollect the conversation between the three friends Rafi, John and Satyanarayana at the
fire place and can you guess how does the heat energy transfer from the fire place to their bodies?

This is because of heat transfer in the form of waves from one place to another.
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eT+≥≈£î, e´≈£îÔ\≈£î eT<Ûä́  >±* ñqï|üŒ{Ïø°, n~ ñcÕíìï eT+≥ qT+&ç |üø£ÿ≈£î (øÏå‹» düe÷+‘·s¡+>±)
ã~© #̊j·T Ò̋<äT. m+<äTø£+fÒ >±* ñwüíã+<Ûäø£ |ü<ës¡ú+. nsTT‘̊, Ç~ ñcÕíìï dü+eVü≤q Á|üyêVü‰\ <ë«sê
eT+≥ qT+&ç ô|’øÏ (ì\Te⁄>±) e÷Á‘·ẙT ã~© #̊j·T>∑\<äT.

ñwüí+ ‘·s¡+>±\ s¡÷|ü+˝À ã~© #˚j·Tã&˚ Á|üÁøÏj·TqT ªªñwüí $øÏs¡D+μμ n+{≤s¡T.  ñwüí$øÏs¡D+˝À
m˝≤+{Ï |ü<ës¡∆ j·÷qø£+ nedüs¡+ Ò̋<äT. dü÷s¡T´ì y˚&ç ñwüí$øÏs¡D+ Á|üÁøÏj·T <ë«sêH˚ uÛÑ÷$TøÏ #˚s¡T‘·T+~.

ñwüíã~© jÓTTø£ÿ ø=ìï nqTes¡ÔHê\qT eTq+ Ç|ü⁄Œ&ÉT ‘Ó\TdüT≈£î+<ë+.

ñwüíã~© nqTes¡ÔHê\T
<∏äs¡à Ÿ̋ kÕÿì+>¥

ø√$&é-19 eTVü≤e÷à] ø±\+˝À Á|ü‹#√{≤ e÷qe X̄Øs¡ ñc į́Á>∑‘·qT ø=\e&ÜìøÏ
<∏äs¡à Ÿ̋ kÕÿqsYqT yê&É&É+ nH̊~ eTq kÕ<Ûës¡D nqTuÛÑe+.
 e÷qe X¯Øsêìï ‘êø£≈£î+&ÜH˚ <∏äs¡à˝Ÿ kÕÿqsY @$<Ûä+>± |üì#˚düTÔ+~?

<∏äs¡à˝Ÿ kÕÿqsY eTq X¯Øs¡ ñc į́Á>∑‘·qT ø=\e&ÜìøÏ, ñcÕíìï ñwüí$øÏs¡D s¡÷|ü+˝À Á>∑Væ≤düTÔ+~.

<∏äs√àdt bòÕ¢dtÿ
 @ |ü]ø£s¡+ <ë«sê ñwüí ã~©ì (ñwüíqcÕºìï) Ä|ü>∑\+?
 nìï $<ÛëHê\˝À ñwüíã~©ì Ä|ü&Üìï eTq+ @$<Ûä+>± ñ|üjÓ÷–+#·Tø√e#·TÃ?

eTDÏøÏ {° n+fÒ Çwüº+, ø±ã{Ïº Á|ü‹kÕØ y˚&ç y˚&ç {° ‘êπ>+<äT≈£î ÄyÓT bòÕ¢dtÿ yê&É‘ês¡T. <∏äs√àdt bòÕ¢dtÿ {°
jÓTTø£ÿ y˚&çì ø=ìï >∑+≥\bÕ≥T m˝≤ ñ+#·>∑\<√ nì nyÓT≈£î ÄX¯Ãs¡́ ø£*–+~.
 Ç~ m˝≤ |üì#˚düTÔ+<√ MT≈£î ‘Ó\TkÕ?

<∏äs√àdt bòÕ¢dtÿqT düsY CÒyéT‡ &˚esY ø£ìô|{≤º&ÉT.
Bì˝À ¬s+&ÉT bıs¡\T >∑\ >±E bÕÁ‘· ñ+≥T+~, á bıs¡\ eT<Ûä́

>±*ì ‘=\–+∫ X̄SHê´ìï @s¡Œs¡TkÕÔs¡T. bòÕ¢dtÿ ̋ À b˛j·Tã&çq |ü<ësêú\T
(bÕ\T, {°, ø±|ò”) $øÏs¡D s¡÷|ü+˝À ñcÕíìï ø√˝ÀŒ≈£î+&Ü bòÕ¢dtÿ ˝À|ü*
yÓ+&ç|üP‘· ø±bÕ&ÉT‘·T+~. bòÕ¢dtÿ >√&É\ eT<Ûä́  j·÷qø£+ Ò̋ø£b˛e&É+ e\¢
ñwüíyêVü≤ø£+ Ò̋<ë ñwüídü+eVü≤q+ »s¡>∑<äT. |òü*‘·+>±, ñwüí+ ãj·T≥øÏ
ã~© #̊j·Tã&Éø£ ø=ìï >∑+≥\bÕ≥T bòÕ¢dtÿ ˝À|ü\ ẙ&ç>±H̊ ñ+≥T+~.

 bòÕdüTÿ˝À {° jÓTTø£ÿ ñcÕíìï m|üŒ{Ïø° ø±bÕ&É>∑\e÷?

|ü≥+`9
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ñwüí$øÏs¡D+
 ¬s+&ÉT edüTÔe⁄\T Ò̋<ë ¬s+&ÉT Á|ü<̊XÊ\ eT<Ûä́  ñcÕíìï ã~© #̊j·T&ÜìøÏ j·÷qø£+ (|òüTq, Á<äe, yêj·TT
|ü<ësêú\T) ̋ Òq|ü⁄Œ&ÉT @$T »s¡T>∑T‘·T+~?

#·* ø±#·T≈£î+≥Tqï eTT>∑TZs¡T ùdïVæ≤‘·T\T s¡|ò”, C≤Hé eT]j·TT dü‘·́ Hêsêj·TD dü+uÛ≤wüDqT ˇø£kÕ]
>∑Ts¡TÔ#̊düTø√+&ç, eT+≥ qT+∫ yê] X̄Øsê\≈£î ñwüíX̄øÏÔ @$<Ûä+>± ã~© #̊j·Tã&ÉT‘·T+<√ MTs¡T }Væ≤+#·>∑\sê?

BìøÏ ø±s¡D+, ñwüí+ ˇø£ Á|ü<̊X̄+ qT+&ç eTs=ø£ ÁbÕ+‘êìøÏ ‘·s¡+>±\ s¡÷|ü+˝À ã~© ø±e&É+.
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 Why the electric power lines (wires) are held loose on poles?
 Why are rollers kept under the beams of metal bridges?

fig. 11

No, gradually a little amount of  heat is lost from the lid by convection currents and a small
amount of  heat by conduction through the glass. Therefore, the tea does not retain heat for a long
time or forever.

            What changes can we observe in the size of material when it transfers heat energy?

3.4  Expansion and contraction of substances due to heat
 Why are small gaps left between rails in railway tracks?

 What change occurs to the level of mercury in thermometer when it is kept in the mouth of a
person suffering from fever?

 Why does puri swell when it is put in hot oil?

This is due to increase in the energy of particles present in these substances.  Particles of
substances occupies more space when they get heated.  This is the reason for in the expansion of
rails, mercury in thermometer, air inside the puri etc.

Expansion and contraction of Solids

 What happens when you heat a piece of metal?

 Is there any change in the shape and size of a metal?

Take two blocks of wood of same heights. Take
a cycle spoke. Fix one end of the rod to a wooden
block with the help of plastic tape, so that it will not
move. Place the free end of the cycle spoke on another
wooden block. Take a needle and poke straw to it.
Place this needle between the spoke  and wooden
block. Place 4 or 5 candles or divas under the metal
rod between the blocks and light them. Observe the
straw carefully.

 Do you observe any movement in straw?

 If so, what is the reason behind it?

 What happens if the candles or divas are removed?

You will observe movement in the straw. The needle rolls on the second block of wood
because of the expansion of the cycle spoke. If we remove the candles the needle rolls back
causing movement in the straw opposite to the previous motion. From this activity we can say
solid expands on heating and contracts on cooling.
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Ç~ kÕ<Ûä́ + ø±<äT, eT÷‘· <ë«sê dü+eVü≤q Á|üyêVü≤\ e\¢, >±E <ë«sê ñwüí yêVü≤q+ e\¢ dü«\Œ
yÓTT‘·Ô+˝À  ñwüí+ ãj·T≥≈£î b˛‘·÷ñ+≥T+~. n+<äTe\¢ {° m≈£îÿeø±\+ bÕ≥T Ò̋<ë m|üŒ{Ïø° ñcÕ„ìï
ì\T|ü⁄ø√ Ò̋<äT.
 ñcÕíìï Á|üdü]+|ü #˚düTÔqï|ü&ÉT |ü<ës¡ú |ü]e÷D+˝À m≥Te+{Ï e÷s¡TŒ\T eTq+ >∑eTìkÕÔeTT?

3.4  ñwüí+ e\¢ |òüTq, Á<äe eT]j·TT yêj·TT |ü<ësêú\ jÓTTø£ÿ yê´ø√#·+ eT]j·TT dü+ø√#·+:
 ¬s’̋ Ò« Á{≤ø˘ ˝À |ü{≤º\ eT<Ûä́  ø=~›>± U≤∞ e<äT\T‘ês¡T m+<äT≈£î?
 »«s¡+‘√ u≤<Ûä|ü&ÉT‘·Tqï e´øÏÔ H√{Ï˝À <Ûäs¡à MT≥s¡TqT ñ+∫q|ü⁄Œ&ÉT <ëì bÕ<äs¡düeT≥º+˝À ø£*π>
e÷s¡TŒ @$T{Ï?
 y˚&ç q÷HÓ̋ À y˚dæq |üP] m+<äT≈£î ñãT“‘·T+~?

BìøÏ ø±s¡D+ á |ü<ësêú\˝À ñ+&̊ ø£D≤\ X̄øÏÔ ô|s¡>∑&É+. |ü<ësêú\T ẙ&ÓøÏÿq|ü⁄Œ&ÉT yê{Ï ø£D≤\T m≈£îÿe
düú̋ ≤ìï ÄÁø£$TkÕÔsTT. Bì |òü*‘·+>± ¬s’\T|ü{≤º\T, <∏äsêàMT≥s√¢ bÕ<äs¡dü+, |üP] ˝À|ü\ >±* yÓTT<ä̋ …’q$
yê´ø√∫kÕÔsTT.
|òüTq|ü<ësêú\ yê´ø√#·+, dü+ø√#·+
 MTs¡T ̌ ø£ ̋ ÀVü≤|ü⁄ eTTø£ÿqT y˚&ç #˚dæq|ü⁄Œ&ÉT @$T »s¡T>∑T‘·T+~?
 ˝ÀVü≤+ jÓTTø£ÿ Äø±s¡+ eT]j·TT |ü]e÷D+˝À @<Ó’Hê e÷s¡TŒ edüTÔ+<ë?

π̌ø m‘·TÔ>∑\ ¬s+&ÉT #Óø£ÿ ~eTà \qT rdüTø√+&ç. Ç|ü⁄Œ&ÉT
ˇø£ ôd’øÏ̋ Ÿ #·Te«qT rdüTø√+&ç. <ëì ̌ ø£ ∫es¡qT #Óø£ÿ ~eTà≈£î
bÕ¢dæºø̆ fÒ|t düVü‰j·T+‘√ ø£<ä\≈£î+&Ü _–+#·+&ç. ôd’øÏ̋ Ÿ #·Te«
jÓTTø£ÿ ¬s+&Ée ø=qqT ¬s+&Ée #Óø£ÿ ~eTàô|’ ñ+#·+&ç. ̌ ø£ ÁkÕº
rdüT≈£îì <ëìì ̌ ø£ dü÷~ >∑T#·Ã+&ç. á dü÷~ì ôd’øÏ̋ Ÿ #·Te«
eT]j·TT #Óø£ÿ ~eTà\ eT<Ûä́  ñ+#·+&ç. 4 ̋ Ò<ë 5 ø=y=«‘·TÔ\T
˝Ò<ë BbÕ\qT  #Óø£ÿ ~eTà\ eT<Ûä´ ôd’øÏ˝Ÿ #·Te« øÏ+<ä
ñ+#·+&ç. @+ »]–+<√ C≤Á>∑‘·Ô>± >∑eTì+#·+&ç.
 MTs¡T ÁkÕº̋ À @<Ó’Hê ø£<ä*ø£qT >∑eTì+#êsê?
 n˝≤ nsTT‘˚, <ëì yÓqTø£ ø±s¡D+ @$T{Ï?

 BbÕ\qT ̋ Ò<ë ø=y=«‘·TÔ\qT rdæy˚ùdÔ @$T »s¡T>∑T‘·T+~?
MTs¡T ÁkÕº̋ À ø£<ä*ø£qT >∑eTìkÕÔs¡T. ôd’øÏ̋ Ÿ #·Te« yê´ø√∫+#·&É+ e\¢ #Óø£ÿ ~eTà, ˝ÀVü≤|ü⁄ ø£&û¶\ eT<Ûä́

ñqï dü÷~ <=]¢, <ëìøÏ >∑T#·Ãã&çq ÁkÕºqT ø£<äT|ü⁄‘·T+~. ø=y=«‘·TÔ\qT rdæẙùdÔ, #·Te« dü+ø√∫+∫ ÁkÕº yÓqTø£≈£î
ø£<äT\T‘·T+~. á ø£‘·́ + <ë«sê ẙ&ç #̊dæq|ü⁄Œ&ÉT |òüTq |ü<ësêú\T yê´ø√∫kÕÔsTT nì, #·\¢ã&ç‘̊ n$ dü+ø√∫kÕÔsTT
nì ‘Ó\TdüTÔ+~

 $<äT´‘Y düÔ+uÛ≤\ô|’ …̋’qT¢ (yÓ’s¡T¢) m+<äT≈£î e<äT\T>± ñ+{≤sTT?
 ˝ÀVü≤|ü⁄ e+‘Óq\ ;yéT\ øÏ+<ä s√\sY‡ ñ+#·T‘ês¡T m+<äT≈£î?

|ü≥+`11
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Expansion and contraction of liquids

 Do the liquids also expand on heating as solids?

Take test tube and fill it with coloured water.  Fix a capillary tube
through a rubber cork and mark the level of water on the tube. Now put
test tube in hot water and observe the level of water in the tube.

 Is there any difference in the level of water after heating?

 Stop heating, what change do you observ in the level of water?

You will observe raising in the level of water in the tube while heating and
lowering in it while cooling.  From this you can say that liquids expands on
heating and contracts on cooling. (You can use injection bottle instead of
test tube and empty refill instead of capilary tube.)

Expansion and contraction of gases

 Do gases also expand on heating like solids and liquids?

 What happens when air is heated?

Take a bottle with a small neck. Attach a balloon at the neck
of the bottle. Place the bottle in a vessel containing water. Heat the
vessel and observe the size of  the balloon carefully.

 What was the reason for inflation of the balloon?

You observe that the balloon will get inflated, because the
air inside the bottle gets heated up and expands.

Now Stop heating the bottle and remove it from hot water.
If needed keep it in cold water and observe the size of the balloon.

 On cooling, what changes do you observe in the size of the
balloon?

On cooling, you will observe deflation of the balloon. Here air contracts on losing heat. This
activity concludes Gases (Air) expands on heating and occupies more space. They contracts on
cooling and occupy less space.

Warm air is lighter than cold air. This property of air is used in flying of  hot
air balloons. It contains a bag which is called as envelope, and it is filled
with heated air. There is a basket under the envelope which carries
passengers and a source of heat.

fig. 12

fig. 13

fig. 14
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Á<äyê\ yê´ø√#·+ eT]j·TT dü+ø√#·+
 y˚&ç #˚dæq|ü⁄Œ&ÉT Á<äyê\T ≈£L&Ü |òüTq|ü<ësêú\T e Ò̋ yê´ø√∫kÕÔj·÷?

ˇø£ |üØø£åHê[ø£ rdüT≈£îì <ëìì s¡+>∑T ˙{Ï‘√ ì+|ü+&ç. ˇø£ πøX¯Hê[ø£qT <ëì
s¡ã“s¡T _s¡&Ü>∑T+&Ü neTs¡Ã+&ç. á Hê[ø£ô|’ ˙{ÏeT{≤ºìï >∑T]Ô+#·+&ç. Ç|ü⁄Œ&ÉT |üØø£å
Hê[ø£qT y˚&ç ˙{Ï̋ À ñ+∫ ˙{ÏeT≥º+˝À @+ e÷s¡TŒ e∫Ã+<√ >∑eTì+#·+&ç.
 y˚&ç #˚dæq ‘·s¡Tyê‘· ̇ {Ï eT≥º+˝À @yÓTÆHê e÷s¡TŒ ø£ì|æ+∫+<ë?
 y˚&ç #˚j·T&Üìï Ä|ü+&ç, ˙{Ï eT≥º+˝À @+ e÷s¡TŒ >∑eTì+#ês¡T?

y˚&ç #˚ùd≥|ü⁄Œ&ÉT πøX¯Hê[ø£˝À ˙{Ï eT≥º+˝À ô|s¡T>∑T<ä\qT eT]j·TT
#·\¢ãs¡TdüTÔqï|ü⁄Œ&ÉT  ‘·>∑TZ<ä\qT MTs¡T >∑eTì+#·e#·TÃ. (|üØø£å Hê[ø£≈£î ã<äT\T>± Ç+»ø£åHé
d”kÕqT, πøX¯Hê[ø£≈£î ã<äT\T>± U≤∞ Ø|òæ̋ ŸqT ñ|üjÓ÷–+#·e#·TÃ)
yêj·TTe⁄\ yê´ø√#·+ eT]j·TT dü+ø√#·+
 y˚&ç #˚j·T&É+ <ë«sê |òüTq eT]j·TT Á<äyê\|ü<ësêú\ e Ò̋ yêj·TTe⁄\T ≈£L&Ü yê´ø√∫kÕÔj·÷ ?
 >±*ì y˚&ç #˚dæq|ü⁄Œ&ÉT @$T »s¡T>∑T‘·T+~?

∫qï eT÷‹ ø£*–q d”kÕqT rdüTø√+&ç. d”kÕ eT÷‹øÏ ˇø£ u…\÷qTï
neTs¡Ã+&ç. Bìì ̇ {Ï‘√ ≈£L&çq bÕÁ‘·̋ À ñ+#·+&ç. bÕÁ‘·qT ẙ&ç #̊dæ, u…\÷Hé
|ü]e÷D≤ìï C≤Á>∑‘·Ô>± >∑eTì+#·+&ç.
 u…\÷Hé |ü]e÷D+ ô|s¡>∑&ÜìøÏ ø±s¡D+ @$T{Ï?

u…\÷Hé |ü]e÷D+ ô|s¡>∑&ÜìøÏ ø±s¡D+ d”kÕ ˝À|ü\ >±* y˚&ÓøÏÿ,
yê´ø√∫+#·&É+.

Ç|ü⁄Œ&ÉT ẙ&ç #̊j·T&É+ Ä|æ, d”kÕqT ẙ&ç ˙{Ï qT+&ç ‘=\–+#·+&ç.
nedüs¡yÓTÆ‘̊ #·\¢{Ï ̇ {Ï̋ À ñ+#·+&ç, u…\÷Hé |ü]e÷D≤ìï >∑eTì+#·+&ç.
 #·\¢ã&çq|ü⁄Œ&ÉT u…\÷Hé |ü]e÷D+˝À @+ e÷s¡TŒ ˙e⁄ >∑eTì+#êe⁄?

#·\¢ã]∫q|ü&ÉT u…\÷Hé |ü]e÷D+ ‘·>∑Z&Üìï MTs¡T >∑eTìkÕÔs¡T. ẙ&çì ø√˝ÀŒ>±H̊ >±* dü+ø√∫düTÔ+~.
á ø£‘·́ + <ë«sê yêj·TTe⁄\T (>±*) y˚&ÓøÏÿq|ü⁄&ÉT yê´ø√∫+∫ m≈£îÿe düú̋ ≤ìï ÄÁø£$TkÕÔj·Tì, #·\¢ã&çq|ü⁄Œ&ÉT
dü+ø√∫+∫ ‘·≈£îÿe düú̋ ≤ìï ÄÁø£$TkÕÔj·Tì ‘Ó\TdüTÔ+~.

yÓ#·Ãì >±*, #·\¢ì >±* ø£+fÒ ‘̊*ø£>± ñ+≥T+~. >±* jÓTTø£ÿ á <Ûäsêàìï ẙ&ç >±*
u…\÷qT¢ m>∑s¡ẙj·T&É+˝À ñ|üjÓ÷–kÕÔs¡T. Bì˝À ̌ ø£ dü+∫ ñ+≥T+~, Bìì mq«\|t
nì n+{≤s¡T. Ç~ ẙ&ç >±*‘√ ì+&ç ñ+≥T+~. mq«\|t øÏ+<ä ̌ ø£ ãT≥º ñ+≥T+~,
Ç~ Á|üj·÷D°≈£î\qT, ñwüí»qø±ìï rdüT¬øfīó‘·T+~.

|ü≥+`12
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 How can we use expansion of liquids?

 What device we use to measure the temperature of a substance and how it works?

We already know that thermometers are used to measure temperature, this works on the

expansion of liquids (mercury).  Let us know more about thermometer by means of an interesting

personification...

3.5  Thermometer - roleplay (personification)
Hai children.

 How are you?

 Do you know me?

 Have you ever seen me?

Let me introduce myself

    My name is thermometer.

    People use me in their homes, hospitals, automobiles, industries, and restaurants
etc… to measure temperatures of different objects and substances.

 Try to recall how I look like?

I am made of a narrow glass tube with thick walls which is closed at one end and I have a
bulb of mercury or alcohol on the other end.

 Do you know why mercury or alcohol is used in me?

Because they have the best properties to measure temperature.

Let me tell you the properties of Mercury first:

 It’s expansion is uniform.

 It is opaque and shining.

 It does not stick to the sides of glass tube.

 It is a good conductor of heat.

 It has a high boiling point (357°C) and a low freezing point (–39°C). Hence a wide range of
temperatures can be measured using a mercury

Now, let me tell you the Properties of Alcohol:

 The freezing point of alcohol is less than –100°C.  So, it can be used to measure very low
temperatures.

 It’s expansion per degree Celsius rise in temperature is very large.

 It can be colored brightly and hence is easily visible.

fig. 15 - Mercury thermometer

fig. 16 - Alcohol thermometer
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 Á<äe |ü<ësêú\ yê´ø√#êìï eTq+ m˝≤ ñ|üjÓ÷–+#·Tø√>∑\+?
 ˇø£ |ü<ës¡∆+ jÓTTø£ÿ ñc į́Á>∑‘·qT @ |ü]ø£s¡+‘√ ø=\TkÕÔs¡T, n~ @ $<Ûä+>± |üì#˚düTÔ+~?

ñc˛íÁ>∑‘·qT ø=\e&ÜìøÏ <ÛäsêàMT≥sY ñ|üjÓ÷–kÕÔs¡ì eTq≈£î ‘Ó\TdüT. Ç~ Á<äyê\T (bÕ<äs¡dü+)
yê´ø√∫+#·&É+ô|’ n<Ûës¡|ü&ç <ÛäsêàMT≥s¡T |üì#̊düTÔ+~. <∏äsêàMT≥s¡¢ >∑T]+∫ ∫qï Hê{Ïø£ <ë«sê  ‘Ó\TdüT≈£î+<ë+...

3.5  <∏äsêàMT≥sY - s√ Ÿ̋ ù|¢ (e´ø°Ôø£s¡D)
Vü‰jYT |æ\¢\T.

 MTs¡T m˝≤ ñHêïs¡T?
 H˚qT MT≈£î  ‘Ó\TkÕ?
 MTs¡T m|ü⁄Œ&Ó’Hê qqTï #·÷kÕsê?
qqTï  MT≈£î |ü]#·j·T+ #̊düT≈£î+{≤qT.
   Hê ù|s¡T <∏äsêàMT≥sY.
    Á|ü»\T qqTï ‘·eT Çfīófl, ÄdüT|üÁ‘·T\T, yêVü≤Hê\T, |ü]ÁX̄eT\T eT]j·TT ¬skÕº¬s+≥T¢ yÓTT<ä̋ …’q
yê{Ï̋ À $$<Ûä edüTÔe⁄\T eT]j·TT |ü<ësê∆\ ñc į́Á>∑‘·qT ø=\e&ÜìøÏ ñ|üjÓ÷–düTÔHêïs¡T.

 H˚qT m˝≤ ñ+{≤qT ˇø£kÕ] >∑Ts¡TÔ #˚düTø√+&ç ?
H˚qT eT+<äbÕ{Ï >√&É\T >∑\ düqïì >±E >=≥º+‘√ ‘·j·÷s¡T #˚j·Tã&Ü¶qT, á >=≥º+ ˇø£ ∫es¡

eT÷dæy˚j·Tã&ç+~, eTs=ø£ ∫es¡̋ À bÕ<äs¡dü+ Ò̋<ë Ä\ÿVü‰˝Ÿ ã\T“ ñ+~.
 Hê˝À bÕ<äs¡dü+ Ò̋<ë Ä\ÿVü‰\TqT m+<äT≈£î ñ|üjÓ÷–kÕÔs√ MT≈£î ‘Ó\TkÕ?

m+<äTø£+fÒ n$ ñc į́Á>∑‘·qT ø=\e&ÜìøÏ ø±e\dæq \ø£åD≤\qT ø£*– ñ+{≤sTT.
yÓTT<ä≥ MT≈£î bÕ<äs¡dü+ jÓTTø£ÿ \ø£åD≤\qT #ÓbÕÔqT:

 Bì yê´ø√#·+ @ø£Ø‹>± ñ+≥T+~.
 Ç~ yÓT]ùd dü«uÛ≤e+ ø£*–, nbÕs¡ <äs¡Ùø£+>± ñ+≥T+~.
 Ç~ >±E >={≤ºìøÏ n+≥Tø√<äT.
 Ç~ ˇø£ eT+∫ ñwüíyêVü≤ø£+.
 Ç~ n~Ûø£ eTs¡T>∑T ñc į́Á>∑‘·qT (357° C) eT]j·TT ‘·≈£îÿe |òüT˙uÛÑeq ñc į́Á>∑‘·qT (-39°C) ø£*–
ñ+≥T+~. n+<äTe\¢ bÕ<äs¡dü+ ñ|üjÓ÷–+∫ $düÔ‘· ñc į́Á>∑‘·\qT ø=\ee#·TÃ
Ç|ü⁄Œ&ÉT, Ä\ÿVü‰ Ÿ̋ jÓTTø£ÿ \ø£åD≤\qT MT≈£î #ÓbÕÔqT:

 Ä\ÿVü‰˝Ÿ jÓTTø£ÿ |òüT˙uÛÑeq ñc į́Á>∑‘· -100oC ø£+fÒ ‘·≈£îÿe. ø±ã{Ïº, Ç~ #ê˝≤ ‘·≈£îÿe ñc į́Á>∑‘·qT
ø=\e&ÜìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~.

 ˇø£ &çÁ^ ôd*‡j·Tdt ñc į́Á>∑‘·≈£î Bì yê´ø√#·+ m≈£îÿe>± ñ+≥T+~.
 BìøÏ eTT<äTs¡T s¡+>∑T\T ø£\|üe#·TÃ, n+<äTe\¢ düT\uÛÑ+>± ø£ì|ædüTÔ+~.

|ü≥+`15 ` bÕ<äs¡dü ñwüíe÷|üø£+

|ü≥+`16 ` Ä\ÿVü‰˝Ÿ ñwüíe÷|üø£+
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 Now a days cameras have been developed to detect heat,
those are called thermal-cameras. Try to know more about
thermal cameras from internet

 Do you ever observe any marks on me?

 Can you guess what are they?

Those marks are called scales. There are many scales available to measure temperature
using me, learn those scales from the table given below.

fig. 17

Table-3

Lower
fixed point
(melting

point of ice)

Upper fixed
point

(boiling
point of
water)

Number of
divisions

Type of Scale

Celsius scale 0°C 100°C 100

Fahrenheit scale 32°F 212°F 180

kelvin scale 273K 373K 100

Do you know?
Formulas for tempera-
ture convension
 1) Celsius to Fahrenheit

     
0 100

32 180

c

F

 


 2) Celsius to kelvin
       C= K-273

Children collect information about different types of my forms (thermometers) from your
school library or internet and present it in your class room thanks you children.

Types of thermometers

Charan, sreehitha, karthik, and sathwik collected information about thermometers and pre-
sented it in their class room.

Clinical Thermometer is used in hospitals to measure the temperature of the
human body. It has a kink that prevents the mercury from flowing back into the
bulb when It was taken out of the patient’s mouth. This helps to record the
temperature conveniently.

Laboratory Thermometer is used in school labs, industries etc.. to measure
temperature. It  has no kink. It is made of a long stem and the bulb of mercury,
so it can measure higher temperatures than clinical thermometer.
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á s√E˝À¢ ẙ&çì |üdæ>∑fÒº $<Ûä+>± ¬øyÓTsê\qT n_Ûe~∆ #̊j·Tã&Ü¶sTT.
yê{Ïì <∏äs¡à Ÿ̋-¬øyÓTsê\T n+{≤s¡T.Ç+≥¬sï{Ÿ qT+∫ <∏äs¡à Ÿ̋ ¬øyÓTsê\
>∑T]+∫ eT]+‘· ‘Ó\TdüTø√e&ÜìøÏ Á|üj·T‹ï+#·+&ç.

 MTs¡T Hêô|’ @yÓ’Hê >∑Ts¡TÔ\T >∑eTì+#êsê?
 n$ @$T{À MTs¡T }Væ≤+#·>∑\sê?

Ä >∑Ts¡TÔ\qT ùdÿ Ÿ̋‡ n+{≤s¡T. qqTï ñ|üjÓ÷–+∫ ñc į́Á>∑‘·qT ø=\e&ÜìøÏ #ê˝≤ s¡ø±\ ùdÿ Ÿ̋‡ n+<äTu≤≥T˝À
ñHêïsTT. Ä ùdÿ˝Ÿ‡ qT á |ü{Ïºø£ <ë«sê H˚s¡TÃø√+&ç.

|ü{Ïºø£̀ 3
ìeTï dæús¡
_+<äTe⁄
(eT+#·T
Á<äMuÛÑeq
kÕúq+)

ñs¡›« dæús¡
_+<äTe⁄ (˙{Ï
uÛ≤w”ŒuÛÑeq
kÕúq+)

$uÛ≤>±\
dü+K´

ùdÿ\T s¡ø£+

ôd*‡j·Tdt ùdÿ\T 0°C 100°C 100

bòÕs¡Hé V”≤{Ÿ kÕÿ˝Ÿ 32°F 212°F 180

¬ø*«Hé ùdÿ\T 273K 373K 100

ñc į́Á>∑‘·\qT e÷s¡TÃ≥≈£î
dü÷Á‘ê\T
 1) ôd*‡j·Tdt qT+&ç bòÕs¡HéV”≤{Ÿ

     
0 100

32 180

c

F

 


 2) ôd*‡j·Tdt qT+&ç ¬ø*«Hé
       C= K-273

|æ\¢\T MTs¡T MT bÕsƒ¡XÊ\ Á>∑+<Ûë\j·T+ qT+&ç >±˙ Ç+≥¬sï{Ÿ qT+&ç >±˙ ñwüíe÷|üø±\˝Àì s¡ø±\
>∑T]+∫ düe÷#êsêìï ùdø£]+∫ MT ‘·s¡>∑‹˝À Á|ü<ä]Ù+#·+&ç.
ñwüíe÷|üø±\ s¡ø±\T

#·s¡DY, ÁoVæ≤‘·, ø±ØÔø˘ eT]j·TT kÕ‹«ø˘\T $$<Ûä s¡ø±\ <ÛäsêàMT≥sY\≈£î dü+ã+~Û+∫q düe÷#êsêìï
ùdø£]+∫ ‘·s¡>∑‹˝À Á|ü<ä]Ù+#ês¡T

»«s¡e÷ìì ÄdüT|üÁ‘·T\˝À  e÷qe X¯Øs¡+ jÓTTø£ÿ ñc į́Á>∑‘·qT ø=\<ëìøÏ ñ|üjÓ÷–kÕÔs¡T..
Bì˝À s√– H√{Ï qT+&ç  ãj·T≥≈£î rdæq|ü⁄Œ&ÉT bÕ<äs¡dü+ ‹]– ã\T“˝ÀøÏ Á|üeVæ≤+#·≈£î+&Ü
ìs√~Û+#̊ ̌ ø£ H=≈£îÿ ñ+≥T+~. á H=≈£îÿ  ñc į́Á>∑‘·qT kÂø£s¡́ e+‘·+>± qyÓ÷<äT #̊j·T&ÜìøÏ
düVü‰j·T|ü&ÉT‘·T+~.

Á|üjÓ÷>∑XÊ\ ñwüíe÷|üø£+ bÕsƒ¡XÊ\ Á|üjÓ÷>∑XÊ\\T, |ü]ÁX¯eT\T yÓTT<ä˝…’q yê{Ï˝À
ñc į́Á>∑‘·qT ø=\e&ÜìøÏ Á|üjÓ÷>∑XÊ\ ñwüí e÷|üø±ìï ñ|üjÓ÷–kÕÔs¡T.
Bì˝À H=≈£îÿ ñ+&É<äT. Ç~ bı&ÉyÓ’q >±E >=≥º+, bÕ<äs¡dü ã\T“qT ø£*–ñ+≥T+~.
n+<äTe\¢  Ç~ »«s¡e÷ìì ø£+fÒ m≈£îÿe ñc į́Á>∑‘·\qT ø=\e>∑\T>∑T‘·T+~

|ü≥+`17
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 How can we use clinical and laboratory thermometers?

Take two bowls. Take cold water in one bowl and hot water in another
bowl. Place the mercury bulb of the thermometer in cold water so that the
bulb immerses in it and wait for some time till the mercury level shows a
constant reading. note down that reading. Now place the thermometer in hot
water and note down the temperature reading.

 What is the temperature of the given cold water?

 What is the temperature of the given hot water?

 How to use a clinical thermometer?

Wash the clinical thermometer properly with an antiseptic solution. To
lower the mercury level, hold the thermometer firmly and give some jerks. Ensure that it falls
below 35°C. Now place the bulb of the thermometer under your friend's tongue. After one or

Digital Thermometer works without Mercury. I has a display which shows
readings directly. It is very easy to use it, we can use it by just  pressing on/off
button present on it. Even children can also handle this one.

Six’s maximum minimum thermometer is one of the Meteorological
Instruments used to measure maximum (highest) and minimum (lowest)
temperatures of a place in a day. James Six invented this thermometer in
1780.

It has a cylindrical ‘Bulb A’, and ‘Bulb B’ connected through a ‘U-
shaped tube’ containing mercury. bulb A contains alcohol, and bulb B
contains alcohol and its vapours.

When the temperature increases, the alcohol in the bulb
A expands and pushes the mercury in the U tube, this makes
indicator(I

1
) to move up. This indicates the maximum temperature of the day.

When the temperature decreases, alcohol in the bulb A contracts and pulls
the mercury back. This makes indicator(I

2
) to move up. This indicates the mini-

mum temperature of the day.

After taking readings the indicators I
2
 and I

1
 are brought to their original

places by using a magnet.

fig. 18
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 »«s¡e÷ìì eT]j·TT Á|üjÓ÷>∑XÊ\ ñwüíe÷|üø±\qT m˝≤ ñ|üjÓ÷–+#·e#·TÃ?

¬s+&ÉT –HÓï\T rdüTø√+&ç. ˇø£ –HÓï˝À #·\¢ì ˙s¡T, eTs√ –HÓï˝À y˚&ç ˙fi¯ófl
rdüTø√yê*. <∏äsêàMT≥sY jÓTTø£ÿ bÕ<äs¡dü  ã Ÿ̋“ ì #·\¢{Ï ̇ {Ï̋ À |üP]Ô>± eTTìπ>$<Ûä+>±
ñ+#·+&ç.  bÕ<äs¡dü eT≥º+ dæús¡+>± ñ+&˚es¡≈£î ø=+‘·ùd|ü⁄ y˚∫ ñ+&É+&ç. Ä Ø&ç+>¥qT
qyÓ÷<äT #˚j·T+&ç.
 #·\¢ì ˙{Ï ñc į́Á>∑‘· m+‘·?
 Çe«ã&É¶ y˚&ç ˙{Ï ñc į́Á>∑‘· m+‘·?

 øÏ¢ìø£̋ Ÿ <∏äsêàMT≥sY m˝≤ ñ|üjÓ÷–+#ê*?
j·÷+{°ôd|æºø˘ Á<ëeD+‘√ øÏ¢ìø£̋ Ÿ <∏äsêàMT≥sY ì dü]>±Z ø£&É>∑+&ç. bÕ<äs¡dü

kÕúsTTì ÁøÏ+<ä≈£î rdüT≈£îsêe&ÜìøÏ »«s¡e÷ìì >∑{Ïº>± |ü≥Tºø=ì ø=ìïkÕs¡T¢ $~*+#·+&ç.
35 &çÁ^\ ôd*‡j·Tdt ø£+fÒ ~>∑Te≈£î e#̊Ã$<Ûä+>± #̊j·T+&ç. Ç|ü⁄Œ&ÉT <∏äsêàMT≥sY ã Ÿ̋“ qT MT ùdïVæ≤‘·T&ç Hê\Tø£
øÏ+<ä ñ+#·+&ç.

&çõ≥˝Ÿ ñwüíe÷|üø£+ bÕ<äs¡dü+ Ò̋≈£î+&Ü |üì#˚düTÔ+~. Ç+<äT˝À ñ+&˚ &çùd¢Œ e÷|üHê\qT
Á|ü‘·́ ø£å+>± #·÷|ædüTÔ+~. Bìì ñ|üjÓ÷–+#·&É+ #ê˝≤ düT\uÛÑ+. Bìô|’ ñ+&˚ ã≥HéqT
H=ø£ÿ&É+ <ë«sê Bìì ñ|üjÓ÷–+#·e#·TÃ.

dæø˘‡ jÓTTø£ÿ >∑]wüº eT]j·TT ø£ìwüº ñwüí e÷|üø£+
yê‘êes¡D dü÷#·q˝À ñ|üjÓ÷–+#˚ yê‘êes¡D |ü]ø£s¡yÓTÆq dæø˘‡ jÓTTø£ÿ

>∑]wüº ø£ìwüº ñwüí e÷|üø£+, ̌ ø£ ÁbÕ+‘·+˝À, s√E jÓTTø£ÿ >∑]wüº (n‘·́ ~Ûø£) eT]j·TT
ø£ìwüº (n‘·́ \Œ) ñc į́Á>∑‘·\qT ø=\e&ÜìøÏ ñ|üjÓ÷–kÕÔs¡T.

1780 ˝À CÒyéT‡ dæø˘‡ Bìì (>∑]wüº ø£˙dü <∏äsêàMT≥sY) (MMT)
ø£qT>=Hêïs¡T. Bì˝À ˇø£ dü÷úbÕø±s¡ ã\T“ A, eT]j·TT ã\T“ B \T bÕ<äs¡dü+
ø£*–q U - Äø±s¡|ü⁄ >=≥º+ <ë«sê nqTdü+<Ûëì+#·ã&ç ñ+{≤sTT. ã\T“ A ˝À
Ä\ÿVü‰˝Ÿ ñ+≥T+~, n˝≤π> ã\T“ B ˝À Ä\ÿVü‰˝Ÿ eT]j·TT <ëì Ä$s¡T¢

ñ+{≤sTT. ñc į́Á>∑‘· ô|]–q|ü⁄Œ&ÉT, ã Ÿ̋“ A ̋ Àì Ä\ÿVü‰ Ÿ̋ yê´ø√∫+∫,
U ≥÷´uŸ̋ Àì bÕ<äs¡kÕìï HÓ≥Tº‘·T+~. Ç~ dü÷∫ø£ (I

1
) ô|’øÏ ø£<ä̋ Ò̋ ≤

#˚düTÔ+~. Ç~ s√E˝À >∑]wüº ñc į́Á>∑‘·qT dü÷∫düTÔ+~.
ñc į́Á>∑‘· ‘·–Zq|ü⁄Œ&ÉT, ã Ÿ̋“ A ̋ Àì Ä\ÿVü‰ Ÿ̋ dü+ø√∫+∫ bÕ<äs¡kÕìï yÓqøÏÿ ̋ ≤>∑T‘·T+~.

Ç~ dü÷∫ø£ (I
2
) ô|’øÏ ø£<ä\&ÜìøÏ #˚düTÔ+~. Ç~ s√E˝À ø£ìwüº ñc į́Á>∑‘·qT dü÷∫düTÔ+~.

Ø&ç+>∑T\qT rdüT≈£îqï ‘·s¡Tyê‘· I
2
 eT]j·TT I

1
 dü÷∫ø£\qT nj·TkÕÿ+‘·+ ñ|üjÓ÷–+∫ yê{Ï

ndü\T kÕúHê\≈£î rdüT≈£îekÕÔs¡T. Ç<˚ Bì |üì #˚ùd $<Ûëq+. Ç|ü⁄Œ&ÉT ñwüíe÷|üø±ìï y˚&ç
˙{Ï̋ À ñ+∫ ñc į́Á>∑‘· Ø&ç+>¥qT qyÓ÷<äT #˚j·T+&ç.

|ü≥+`18
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two minutes, take the thermometer out and note the reading. This is
your body temperature. Don't hold the thermometer by the bulb while
reading it.

 What is your friend's body temperature?

 Do you know, the normal temperature of the human body is 37°C
or 98.4°F

3.6  Air expands on heating
 Can you tell why smoke always rises up?

 Why do we have ventilators and exhaust fans on the upper parts of the wall?

Smoke and hot air moves up because it expands and becomes lighter.

That's why we have ventilators and exhaust fans on the upper parts of the wall to exhaust hot air
and smoke from a room. Let us do an activity

Take two empty paper cups of the same size. Take a broomstick.
Hang the two cups in the inverted position from the two ends of the
broomstick using thread. Tie a piece of thread in the middle of the
stick. Hold the stick by the thread, like a weighing balance. Put a burning
candle below one of the cups as shown in the figure and observe what
happens.

 Which paper cup goes upward and why?

We notice that the cup above the candle flame moves up. As you already know the
phenomenon of convection of heat, the same phenomenon works in air.  Here the air above the
candle gets heated up, becomes lighter and rises up. This rising air pushes the paper cup. On the
other hand, the air under the second paper cup remains the same.

So, we say that "On heating, the air expands" occupying more space and becomes lighter.

 What happens at a place, where air expands and rises up?

 Who occupies that place which is vacated by hot air?

 What makes the cooler air come into that place?

3.7  Air pressure

Air exerts pressure

Take an empty bottle and a balloon. Insert the balloon into the bottle. Stretch the balloons
over the opening of the bottle as shown in the figure. Now try to blow air into the balloon inside
the bottle.

fig. 19

fig. 20



ñwüí+, ñc į́Á>∑‘· eT]j·TT o‘√wüídæú‹937e ‘·s¡>∑‹ kÕe÷q´XÊg+

ˇø£{Ï ¬s+&ÉT ì$TcÕ\ ‘·sê«‘·, <∏äsêàMT≥sY ãj·T≥≈£î rdæ Ø&ç+>¥ H√{Ÿ #̊j·T+&ç.
Ç~ MT X̄Øs¡ ñc į́Á>∑‘·. Ø&ç+>∑T\qT #·÷ùd≥|ü⁄Œ&ÉT »«s¡e÷ì, ã Ÿ̋“ì |ü≥Tºø√e<äT›.

 MT ùdïVæ≤‘·T&ç X¯Øs¡ ñc į́Á>∑‘· m+‘·?
 MT≈£î ‘Ó\TkÕ ! e÷qe X¯Øs¡ kÕ<Ûës¡D ñc˛íÁ>∑‘· 37°C Ò̋<ë 98.4°F.

3.6  y˚&ç#˚ùdÔ >±* yê´ø√∫düTÔ+~
 bı>∑ m|ü⁄Œ&É÷ m+<äT≈£î ô|’πø yÓfi¯ó‘·T+<√ #Ó|üŒ>∑\sê?
 eTq≈£î yÓ+{Ï̋ Ò≥s¡T¢ eT]j·TT m>±®dtº bòÕ´Hé\T >√&É ô|’uÛ≤>∑+˝ÀH ̊m+<äT≈£î+{≤sTT?

bı>∑ eT]j·TT y˚&ç >±* ô|’øÏ ø£<äT\T‘·T+~ m+<äTø£+fÒ Ç~ yê´ø√∫+∫q|ü⁄Œ&ÉT ‘˚*ø£ ne⁄‘·T+~.
n+<äTπø ˇø£ >∑~ qT+∫ y˚&ç >±*, bı>∑qT ‘=\–+#·&ÜìøÏ >√&É ô|’ uÛ≤>±˝À¢ yÓ+{Ï̋ Ò≥s¡T¢, m>±®dtº bòÕ´qT¢

ñ+{≤sTT. ̌ ø£ ø£‘·́ + #˚<ë›+.

π̌ø ôd’E˝À ñqï ¬s+&ÉT ∫qï U≤∞ ù||üsY ø£|ü⁄Œ\T rdüTø√+&ç. ̌ ø£ N|ü⁄s¡T|ü⁄\¢
rdüTø√+&ç.  ¬s+&ÉT ø£|ü⁄Œ\q÷ ‘·\ÁøÏ+<äT\T>± N|ü⁄s¡T|ü⁄\¢ jÓTTø£ÿ ¬s+&ÉT ∫es¡¢≈£L
<ës¡+ düVü‰j·T+‘√ y˚̋ ≤&ÉBj·T+&ç. |ü⁄\¢ eT<Ûä́ ˝À <ës¡+ eTTø£ÿqT ø£≥º+&ç.
N|ü⁄s¡T|ü⁄\¢qT <ës¡+‘√ ‘·¬øÿ&É̋ ≤ |ü≥Tºø√+&ç.  |ü≥+˝À #·÷|æ+∫q $<Ûä+>± ̌ ø£
ø£|ü⁄Œ ÁøÏ+<ä yÓ\T>∑T‘·Tqï ø±´+&ç̋ Ÿì ñ+#·+&ç. @$T »s¡T>∑T‘·T+<√ |ü]o*+#·+&ç.
 @ ù||üsY ø£|ü⁄Œ ô|’øÏ yÓfi¯ó‘·T+~, m+<äT≈£î?

ø±´+&ç̋ Ÿ eT+≥ ô|’ ñqï ø£|ü⁄Œ ô|’øÏ ø£<ä\&É+ eTq+ >∑eTì+#·e#·TÃ. MTs¡T ñwüí dü+eVü≤q+ nH˚
<ä–«wüj·÷ìï H̊s¡TÃ≈£îHêïs¡T ø£<ë! n<̊ <ä–«wüj·T+ Çø£ÿ&É |üì #̊düTÔ+~. Çø£ÿ&É, ø±´+&ç̋ Ÿ ô|’q ñqï >±* ẙ&ÓøÏÿ
‘̊*ø£sTT ô|’øÏ b˛‘·T+~. áô|’øÏ b˛‘·Tqï  >±* ù||üsY ø£|ü⁄ŒqT ô|’øÏHÓ≥Tº‘·T+~. eTs√yÓ’|ü⁄ ¬s+&√ ù||üsY ø£|ü⁄Œ øÏ+<ä
>±* n˝≤π> ñ+≥T+~..

n+<äTe\¢, eTq+ ªμy˚&ç #˚dæq|ü⁄Œ&ÉT, >±* yê´ø√∫+∫ ‘˚*ø£ ne⁄‘·T+<äì #Ó|üŒe#·TÃ.
 ̌ ø£ Á|ü<˚X¯+˝À >±* yê´ø√∫+∫ ô|’øÏ ø£<ä*q|ü⁄Œ&ÉT @+ »s¡T>∑T‘·T+~?
 y˚&ç >±* U≤∞ #˚dæq Ä Á|ü<˚XÊìï mes¡T ÄÁø£$TkÕÔs¡T?
 Ä Á|ü<˚X¯+˝ÀìøÏ #·\¢ì >±* m+<äT≈£î edüTÔ+~?

3.7  >±* |”&Éq+
>±* |”&ÉHêìï Á|ü<ä]ÙdüTÔ+~

U≤∞ d”kÕ, u…\÷Hé rdüTø√+&ç. d”kÕ ˝ÀìøÏ u…\÷HéqT #=|æŒ+#·+&ç. |ü≥+˝À #·÷|æ+∫q $<Ûä+>±
u…\÷HéqT kÕ>∑Bdæ d”kÕ eT÷‹øÏ neTs¡Ã+&ç. Ç|ü⁄Œ&ÉT d”kÕ ˝À|ü\ ñqï u…\÷Hé ˝ÀìøÏ >±* }<ä&ÜìøÏ
Á|üj·T‹ï+#·+&ç.

|ü≥+`19

|ü≥+`20
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fig. 21

fig. 22

 Is it possible to blow air into it?

It is easy to blow air in the balloon.  But it is not easy to

blow air when it is inside the bottle.

 Why is it so?

There is some force inside the bottle stopping you to

do so, what is it?

This is because the force applied by the air inside the

bottle. The force applied by air on any surface in contact is

called "air pressure". The air pressure becomes more when it

is compressed.When air expands and raises up it creates low pressure, which drives the air high

pressure from surrounding to move and occupy that place.

Air pressure is measured in height of mercury level in centimeters, and it is measured with a

barometer. Now a days aneroid barometers are used to measure air pressure.

Effects of Moving air

Take a glass and keep a  postcard on it. Wave your

notebook above the post card to displace the air just above

the postcard. as shown in the figure.

 What happened?

 Why did the postcard lift up?

When we move our note book, there is a movement of air. The moving air creates low

pressure. Hence the postcard lifts up due to the higher pressure on the card from air inside the glass.

 Have you ever seen high speed winds blowing over the roofs of houses?

If roofs were weak, they could be lifted and blown away.  If you have heard or seen any

such experiences share them with your friends.

Rainfall is measured in millimeters by using a rain gauge.

 Is there any relation between these components and the weather of a place?

 Do we have any other components of this kind?

3.8  Weather

Measuring components of weather

The components mentioned above along with humidity decides the weather of a place.

Now let us know about humidity...
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 >±*ì <ëì˝ÀøÏ }<ä&É+ kÕ<Ûä́ y˚THê?
u…\÷Hé ̋ ÀìøÏ >±* }<ä&É+ ‘˚*ø£, ø±˙ d”kÕ˝À ñqï u…\÷Hé

˝ÀìøÏ >±* }<ä&É+ ø£wüº+
 m+<äT≈£î n˝≤ »s¡T>∑T‘·T+~?

d”kÕ˝À ñqï @<√ ã\+ ìqTï Ç˝≤ #˚j·T≈£î+&Ü Ä|ü⁄‘·T+~,
n~ @$T{Ï?

BìøÏ ø±s¡D+ d”kÕ ˝À|ü\ ñqï >±* <ë«sê Á|üjÓ÷–+#·ã&˚
ã\+. @<Ó’Hê ñ|ü]‘·\+ô|’ >±* <ë«sê Á|üjÓ÷–+#·ã&˚ ã˝≤ìï >±*
|”&Éq+ nì n+{≤s¡T. >±* dü+|”&Éq+ #Ó+~q|ü⁄Œ&ÉT <ëì |”&Éq+
u≤>± m≈£îÿe>± ñ+≥T+~.

>±* yê´ø√∫+∫ ô|’øÏ yÓ[flq|ü⁄Œ&ÉT nø£ÿ&É n\Œ|”&Éq+ @s¡Œ&ÉT‘·T+~. Ç~ <ëì |ü]düs¡ ÁbÕ+‘ê\ qT+&ç
n~Ûø£ |”&Éq+ >∑\ >±*ì ø£~*+∫ Ä Á|ü<˚XÊìï ÄÁø£$T+#˚̋ ≤ #˚düTÔ+~. >±* |”&ÉHêìï bÕ<äs¡dü eT≥º+ jÓTTø£ÿ
m‘·TÔ ôd+{°MT≥s¡¢̋ À ̋ …øÏÿkÕÔs¡T. Bìì u≤s√MT≥sY‘√ ø=\TkÕÔs¡T.
>±*ì ø£~\&É+ e\¢ ø£*π> Á|üuÛ≤yê\T

ˇø£ >±¢düTqT rdüTø=ì <ëìô|’ ̌ ø£ b˛dtº ø±sY¶qT ñ+#·+&ç. |ü≥+˝À
#·÷|æ+∫q $<Ûä+>± MT H√{Ÿ ãTø˘ ì b˛dtº ø±sY¶ ô|’q }|æ <ëìô|’
ñqï >±*ì ø£~ Ò̋̋ ≤ #˚j·T+&ç.
  @$T »]–+~?
 b˛dtº ø±sY¶ m+<äT≈£î ô|’øÏ Ò̋∫+~?

eTq H√≥T |ü⁄düÔø±ìï ø£~*ùdÔ  b˛dtº ø±sY¶ ô|’ ñqï >±*˝À
ø£<ä*ø£ edüTÔ+~. Ç˝≤ ø£<äT\T‘·Tqï  >±* n\Œ  |”&ÉHêìï düwæºdüTÔ+~.
n+<äTe\¢ >±¢dt ˝À|ü\ n~Ûø£ |”&Éq+‘√ ñqï >±* e\¢ b˛dtº ø±sY¶ ô|’øÏ Ò̋düTÔ+~.
 Çfi¢̄ ô|’ø£|ü⁄Œ\ô|’ y˚>∑+>± M#˚ >±\T\T MTs¡T m|ü⁄Œ&Ó’Hê #·÷XÊsê?

ˇø£y˚fi¯ ô|’ø£|ü⁄Œ ã\V”≤q+>± ñqï≥¢sTT‘˚,á >±\T\T yê{Ïì ô|’øÏ ̋ Òù|e#·TÃ.  ̌ ø£y˚fi¯ MTs¡T n≥Te+{Ï
nqTuÛÑyê\qT $Hêï Ò̋<ë #·÷dæHê yê{Ïì MT ùdïVæ≤‘·T\‘√ |ü+#·Tø√+&ç.

es¡̧bÕ‘êìï ¬ssTTHé π>CŸ ñ|üjÓ÷–+∫ $T©¢MT≥s¡¢̋ À ø=\TkÕÔs¡T.
 á n+XÊ\≈£î, yê‘êes¡D≤ìøÏ eT<Ûä́  @<Ó’Hê dü+ã+<Ûä+ ñ+<ë?
 Ç+ø± Ç˝≤+{Ï Ç‘·s¡ n+XÊ\T @yÓTÆHê ñHêïj·÷?

3.8  yê‘êes¡D+
yê‘êes¡D+ jÓTTø£ÿ  ø=\e>∑*π> n+XÊ\T

ô|’q ù|s=ÿqï n+XÊ\‘√bÕ≥T ÄÁs¡›‘· ̌ ø£ Á|ü<˚X¯+ jÓTTø£ÿ yê‘êes¡D≤ìï ìs¡ísTTkÕÔsTT. Ç|ü⁄Œ&ÉT eTq+
ÄÁs¡›‘· >∑T]+∫  ‘Ó\TdüT≈£î+<ë+.

|ü≥+`21

|ü≥+`22
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First Aid for sunstroke : Call 108 immediately. Move the person out of the heat. Fan
while spraying water to cool him. Let the person drink water to rehydrate.

fig. 23

Humidity

You have learned about evaporation of water in the previous class.

 Where does this evaporated water will go?

 Do you know what we call this  evaporated water present in air ?

All the evaporated water from different water bodies go into air.

This water vapour present in the air is called humidity.

Hygrometer is used to measure humidity in

air and it is expressed in grams per cubic meter.

Charan, sreehitha, karthik, and sathwik

are playing cricket during summer holidays.

Suddenly Charan falls down. On consulting the

doctor they come to know that he is sick

because of sun stroke. He recovered after

treatment.

 What is the role of humidity in sunstroke?

Evaporation of sweat from our body

makes us cool to maintain our body temperature. In summer, the humidity of air is high. Due to

high humidity and temperature, it becomes difficult to evaporate the sweat from our body to cool

it down.  But still our body losses water. High temperatures, along with humidity sometimes may

cause heat stroke or sunstroke.

Collect the weather reports of any place (near your village) of the last 7 days from a news

paper or television. Record the information in the table given below.

Max.TempDate Min.Temp Humidity Rainfall Wind speed

Table-4
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e&É<Óã“≈£î Á|ü<∏äeT ∫øÏ‘·‡ : yÓ+≥H˚ 108 ≈£î ø±˝Ÿ #˚j·T+&ç. e´øÏÔì ˙&É̋ ÀìøÏ rdüT≈£îyÓfi¯fl+&ç. >±*ì
$düTs¡T‘·÷, ̇ {Ïì #·*¢ X̄Øsêìï #·\¢ãs¡#ê*. Ä e´øÏÔ ØôV’≤Á&̊{Ÿ (»\j·TT‘·+) ø±e&ÜìøÏ ̇ {Ïì ‘ê–+#·+&ç.

ÄÁs¡›‘· (‘̊eT)
>∑‘· ‘·s¡>∑‹˝À MTs¡T ̇ {Ï uÛ≤w”ŒuÛÑeq+ >∑T]+∫ H˚s¡TÃ≈£îHêïs¡T ø£<ë.

 eT] Ä$¬s’q á ˙s¡T mø£ÿ&ç≈£î b˛‘·T+~?
 Ç˝≤ uÛ≤w”ŒuÛÑeq+ #Ó+~ >±*˝À #˚]q ˙{Ï Ä$]ì @eTì |æ\TkÕÔs¡T?

$$<Ûä ˙{Ï eqs¡T\ qT+&ç Ä$¬s’q ˙s¡T n+‘ê >±*˝ÀøÏ #˚s¡T‘·T+~.
>±*˝À ñqï á ˙{Ï Ä$]ì |ü]e÷D≤ìï ªªÄÁs¡›‘·μμ n+{≤s¡T.
>±*˝À ‘˚eTqT ø=\e&ÜìøÏ ôV’≤Á>√MT≥sY ñ

|üjÓ÷–kÕÔs¡T. á $\Te\qT ≈£L´_ø˘ MT≥s¡T≈£î
Á>±eTT\˝À ‘Ó*j·TCÒkÕÔs¡T.

y˚dü$ ôd\e⁄˝À¢ #·s¡DY, ÁoVæ≤‘·, ø±ØÔø˘, kÕ‹«ø˘
ÁøÏ¬ø{Ÿ ø£*dæ Ä&ÉT‘·THêïs¡T. nø£kÕà‘·TÔ>± #·s¡DY øÏ+<ä
|ü&çb˛j·÷&ÉT. yÓ’<äT´&çì dü+Á|ü~+∫q|ü⁄Œ&ÉT  e&É<Óã“
e\q nHês√>∑́ + ø£*–+<äì ‘Ó\TdüT≈£î+{≤s¡T. #·s¡DY
∫øÏ‘·‡ ‘·sê«‘· ø√\T≈£îHêï&ÉT.
 e&É<Óã“ ø£\>∑&É+˝À ÄÁs¡›‘· bÕÁ‘· @$T{Ï?

#ÓeT≥ uÛ≤w”ŒuÛÑeq+ #Ó+<ä&É+ e\¢  eTq X̄Øs¡+
#·\¢ã&ÉT‘·T+~. ẙdü$˝À >±* jÓTTø£ÿ ÄÁs¡›‘· m≈£îÿe>± ñ+≥T+~. á n~Ûø£ ñc į́Á>∑‘· eT]j·TT ‘̊eT ø±s¡D+>±,
eTq X¯Øs¡+ qT+&ç #ÓeT≥qT Ä$¬s’ n~ #·\¢ãs¡#·&É+ eT]+‘· ø£wüºeTe⁄‘·T+~. nsTTq|üŒ{Ïø° X¯Øs¡+ ˙{Ïì
ø√˝ÀŒ‘·T+~. n~Ûø£ ñc į́Á>∑‘·\T, bÕ≥T n~Ûø£ ÄÁs¡›‘· ø=ìïkÕs¡T¢ e&É<Óã“ ø±s¡D+ ø±e#·TÃ.

>∑‘· 7 s√E\˝À @<Ó’Hê ÁbÕ+‘·+  (MT Á>±e÷ìøÏ düMT|ü+˝À) jÓTTø£ÿ  yê‘êes¡D ìy˚~ø£\qT
yêsêÔ|üÁ‹ø£ Ò̋<ë f…*$»Hé qT+&ç ùdø£]+#·+&ç. ÁøÏ+<ä Ç∫Ãq |ü{Ïºø£̋ À düe÷#êsêìï qyÓ÷<äT #˚j·T+&ç.

|ü≥+`23

n‘·́ ~Ûø£ ñc į́Á>∑‘·‘̊~ n‘·́ \Œ ñc į́Á>∑‘· ÄÁs¡›‘· es¡̧bÕ‘·+ >±* y˚>∑+
|ü{Ïºø£ ` 4
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Collect the information about symbols of the weather report and display them in the
class room.

fig. 24

So we can say, maximum and minimum temperature of a day, air pressure, rainfall, wind
speed and humidity are called measuring components of weather.

 Do all the days have the same values of components of weather?

You may observe that, some components in the table may be the same for some days. But,
all are not the same on all days. This causes variations in atmospheric conditions.

The day-to-day variations in the components like temperature, humidity, rainfall, wind speed
are called weather. It keeps on changing and changes are very fast too. One day it may be dry
and sunny and the next day it may rain. It gives the information about atmospheric conditions in a
specific area and time.

Understanding Weather report:

 How can we get information of weather
at a place?

 Have you ever seen the symbols shown
in the figure?

We can get details of weather from
weather reports and you can see these
symbols on television, news papers and in weather forecastings.

Weather forecasting is the application of science and technology to predict the conditions
of the atmosphere using components of weather for a given location and time.

 How can we present these components of weather, more effectively?

Charan lives in Ongole. He measured the temperature in ongole by using Six's maximum
and minimum thermometer in his school laboratory. He tabulated these values and drew a Graph.
Observe the table and graph.

Table-5

Weather - Bar Graph
31
30
29
28
27
26
25
24

_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________

1-12-2020

2-12-2020

3-12-2020

4-12-2020

5-12-2020

 Max. Temp inºC  Max. Temp inºC

01-12-2020 30 26

02-12-2020 30 27

03-12-2020 29 28

04-12-2020 29 27

05-12-2020 28 27

Date Max.Temp
in ºC

Min.Temp
in ºC
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ˇø£s√E jÓTTø£ÿ >∑]wüº, ø£ìwüº ñc į́Á>∑‘·, >±* |”&Éq+, es¡̧bÕ‘·+, >±* y˚>∑+ eT]j·TT ÄÁs¡›‘·qT
yê‘êes¡D+ jÓTTø£ÿ ø=\e>∑*–q n+XÊ\T nì |æ\TkÕÔs¡T.
 nìï s√E\T yê‘êes¡D˝À ø=\e>∑*–q n+XÊ\ $\Te\T ˇπø˝≤ ñHêïj·÷?

|ü{Ïºø£̋ Àì ø=ìï n+XÊ\ $\Te\T ø=ìï s√E\T π̌ø $<Ûä+>± ñ+&Ée#·TÃ. ø±˙, nìï s√E\˝Àq÷
nìï n+XÊ\ $\Te\T π̌ø˝≤ ñ+&Ée⁄. Ç~ yê‘êes¡D |ü]dæú‘·T\˝À e÷s¡TŒ\≈£î ø±s¡DeTe⁄‘·T+~.

ñc į́Á>∑‘·, ÄÁs¡›‘·, es¡̧bÕ‘·+, >±*y˚>∑+ ̋ ≤+{Ï n+XÊ\˝À s√EyêØ ø£*π> e÷s¡TŒ\qT ªªyê‘êes¡D+μμ
n+{≤s¡T. Ç~ e÷s¡T‘·÷H˚ ñ+≥T+~. á e÷s¡TŒ\T #ê˝≤ ‘·«s¡>± »s¡T>∑T‘êsTT. ˇø£ s√E bı&ç>±, m+&É
ñ+&Ée#·TÃ eTs¡Tdü{Ï s√E es¡̧+ |ü&Ée#·TÃ. Ç~ ̌ ø£ ì]›wüº düeTj·T+˝À ÁbÕ+‘·+ |üsê´es¡D |ü]dæú‘·T\ >∑T]+∫
düe÷#êsêìï ÇdüTÔ+~.
yê‘êes¡D ìẙ~ø£qT ns¡ú+ #̊düTø√e&É+
 ̌ ø£ Á|ü<̊X̄+ jÓTTø£ÿ yê‘êes¡D+ $esê\qT m˝≤

bı+<ä>∑\+?
 |ü≥+˝À #·÷|üã&çq á ∫Vü‰ï\qT MTs¡T m|ü⁄Œ&Ó’Hê

#·÷XÊsê?
yê‘êes¡D ìy˚~ø£\ qT+&ç yê‘êes¡D

$esê\qT bı+<äe#·TÃ. MTs¡T á ∫Vü‰ï\qT
f…*$»Hé, yêsêÔ|üÁ‹ø£\˝À s√Eyê] yê‘êes¡D ìy˚~ø£̋ À #·÷&Ée#·TÃ.

eTT+<ädüTÔ yê‘êes¡D dü÷#·q nH̊~ ̌ ø£ düeTj·T+˝À, ̌ ø£ Á|ü<̊X̄+jÓTTø£ÿ sêuÀe⁄ yê‘êes¡D e÷s¡TŒ\qT
n+#·Hê y˚ùd XÊÁdüÔ kÕ+πø‹ø£ nqTes¡Ôq+.

yê‘êes¡D ìy˚~ø£ jÓTTø£ÿ >∑Ts¡TÔ\ >∑T]+∫ düe÷#êsêìï ùdø£]+∫, ‘·s¡>∑‹ >∑~˝À Á|ü<ä]Ù+#·+&ç.

|ü≥+`24

 eTq+ yê‘êes¡D+˝Àì ø=\e>∑*–q n+XÊ\qT düeTs¡úe+‘·+>± m˝≤ Á|ü<ä]Ù+#·>∑\+?

#·s¡DY ˇ+>√˝À¢ ìedædüTÔHêï&ÉT. n‘·qT ‘·q bÕsƒ¡XÊ\ Á|üjÓ÷>∑XÊ\˝À dæø˘‡ jÓTTø£ÿ >∑]wüº, ø£ìwüº ñwüí
e÷|üø±ìï ñ|üjÓ÷–+∫ ˇ+>√˝Ÿ jÓTTø£ÿ ñc į́Á>∑‘·qT ø=*#ê&ÉT. n‘·qT á $\Te\qT |ü{Ïºø£̋ À y˚dæ,  Á>±|òt
^kÕ&ÉT. |ü{Ïºø£, Á>±|òü⁄\qT >∑eTì+#·+&ç.

|ü{Ïºø£ ` 5
yê‘êes¡D+ ̀  u≤sY Á>±|òt

31
30
29
28
27
26
25
24

_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________

1-12-2020

2-12-2020

3-12-2020

4-12-2020

5-12-2020

 Max. Temp inºC  Max. Temp inºC

01-12-2020 30 26

02-12-2020 30 27

03-12-2020 29 28

04-12-2020 29 27

05-12-2020 28 27

‘̊~ >∑]wüº ñc į́Á>∑‘·
+C ̋ À

ø£ìwüº ñc į́Á>∑‘·
+C ̋ À
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 Which one is more effective to know about weather. Is it a graph or a table?

 On which day the maximum temperatures recorded in Ongole?

It is easier to know about weather with the help of graphs than tables. Everybody can

understand them very easily.

3.9  Climate

 What do we call a long-term study of weather of a place?

Meteorologists (scientists who study and work on weather) record weather every day.

These records of the weather have been preserved for the past several decades. They help us to

determine the weather pattern of a place.

The average weather pattern taken over a long period, say 25 years or more, is called the

climate of the place.

The Indian Meteorological Department (IMD) studies climate of our country.

23rd March is celebrated as world meteorological Day.

 Do the climate of a place changes like weather?

 What are the measuring components of climate?

Climate of a place remains unchanged for a long period of time. So, it affects our lifestyle.

The measuring components of weather and climate are the same.

Differences between weather and climate: -

 Is weather and climate are one and the same?

Classify the following sentences and write in the table given below.

It keeps on changing.

Typical weather in a region for a long period of time

It affects our lifestyle.

It remains constant for 25 years or more.

Atmospheric conditions in a specific area and time.

It affects our daily life.
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  Á>±|òt ˝Ò<ë |ü{Ïºø£\˝À @~ yê‘êes¡D+ >∑T]+∫ ‘Ó\TdüTø√e&ÜìøÏ m≈£îÿe Á|üuÛ≤ee+‘·+>±
ñ+≥T+~?
 @ s√Eq ˇ+>√˝Ÿ˝À >∑]wüº ñc į́Á>∑‘·\T qyÓ÷<äj·÷´sTT?

|ü{Ïºø£\ ø£+fÒ Á>±|òt \ <ë«sê yê‘êes¡D+˝À ø=\e>∑*–q n+XÊ\qT >∑T]+∫ ‘Ó\TdüTø√e&É+ düT\uÛÑ+.
Á|ü‹ ˇø£ÿs¡÷ yê{Ïì #ê˝≤ düT\uÛÑ+>± ns¡ú+ #˚düTø√>∑\s¡T.

3.9  o‘√wüídæú‹
 ˇø£ Á|ü<˚X¯+ jÓTTø£ÿ yê‘êes¡D+ >∑T]+∫ Bs¡Èø±*ø£ n<Ûä́ j·THêìï eTq+ @eTì |æ\TkÕÔeTT?

yÓT{Ïsê\õdüTº\T (yê‘êes¡D≤ìï n<Ûä́ j·Tq+ #˚ùd XÊÁdüÔy˚‘·Ô\T) Á|ü‹s√p yê‘êes¡D≤ìï qyÓ÷<äT
#˚kÕÔs¡T. yê‘êes¡D+ jÓTTø£ÿ á ìy˚~ø£\T >∑‘· ø=ìï <äXÊu≤›\T>± uÛÑÁ<ä|üs¡#·ã&Ü¶sTT. ˇø£ Á|ü<˚X¯+ jÓTTø£ÿ
yê‘êes¡D qeT÷HêqT ìs¡ísTT+#·&ÜìøÏ n$ eTq≈£î düVü‰j·T|ü&É‘êsTT.

25 dü+e‘·‡sê\T Ò̋<ë n+‘·ø£+fÒ m≈£îÿe ø±\+ jÓTTø£ÿ  dü>∑≥T yê‘êes¡D qeT÷HêqT Ä Á|ü<˚X¯+
jÓTTø£ÿ ªªo‘√wüídæú‹μμ n+{≤s¡T.

 ˇø£ Á|ü<˚X¯+ jÓTTø£ÿ o‘√wüídæú‹, yê‘êes¡D+ e Ò̋ e÷s¡T‘·T+<ë?
 o‘√wüídæú‹ jÓTTø£ÿ ø=\e>∑*π> n+XÊ\T @$?

ˇø£ Á|ü<˚X¯+ jÓTTø£ÿ yê‘êes¡D+ #ê˝≤ m≈£îÿe ø±\+bÕ≥T dæús¡+>± ñ+≥T+~. ø±ã{Ïº, Ç~ eTq
JeqXË’*ì Á|üuÛ≤$‘·+ #˚düTÔ+~. o‘√wüídæú‹ eT]j·TT yê‘êes¡D+ jÓTTø£ÿ ø=\e>∑*π> n+XÊ\qT ¬s+&ÉT ≈£L&Ü
ˇø£fÒ.
yê‘êes¡D+ eT]j·TT o‘√wüídæú‹ eT<Ûä́  uÛÒ<ë\T
 yê‘êes¡D+ eT]j·TT o‘√wüídæú‹ ¬s+&É÷ ̌ ø£fÒHê?

øÏ+~ yêø±´\qT eØZø£]+#·+&ç, |ü{Ïºø£̋ À Áyêj·T+&ç.
Ç~ e÷s¡T‘·÷H˚ ñ+≥T+~.
#ê˝≤ ø±\+ bÕ≥T ñ+&˚ ˇø£ ÁbÕ+‘·+ jÓTTø£ÿ kÕ<Ûës¡D yê‘êes¡D+
Ç~ eTq JeqXË’*ì Á|üuÛ≤$‘·+ #˚düTÔ+~.
Ç~ 25 dü+e‘·‡sê\T Ò̋<ë n+‘·ø£+fÒ m≈£îÿe ø±\+ dæús¡+>± ñ+≥T+~.
ˇø£ ì]›wüº düeTj·T+˝À ˇø£ ÁbÕ+‘·+ jÓTTø£ÿ yê‘êes¡D |ü]dæú‘·T\T.
Ç~ eTq <Ó’q+~q J$‘êìï Á|üuÛ≤$‘·+ #˚düTÔ+~.

uÛ≤s¡rj·T yê‘êes¡D $uÛ≤>∑+ (IMD) eTq <˚X¯ o‘√wüídæú‹ô|’ n<Ûä́ j·Tq+ #˚düTÔ+~.
e÷]Ã 23qT Á|ü|ü+#· yê‘êes¡D ~H√‘·‡ e+>± »s¡T|ü⁄≈£î+{≤s¡T.
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Sl. No. Weather Climate

Causes of climate change

 What happens if the components of climate changes abnormally?

The abnormal variation in the components of climate is called climate change.These variations

may affect all parts of the world.

3.10  Importance of weather and climate in the living world

Daily weather and long-term climatic conditions influence the life style of humans and other

living things directly and indirectly. Some of them are diet, clothing, housing, occupations etc...

A clean environment is essential for healthy living.  So, we want a concrete plan to protect

environment.

Table-6

Heat, Temperature, Degree Celsius, Fahrenheit, Kelvin, Good conductors, poor
conductors, Conduction, Convection, Radiation, Expansion, Contraction, Thermometer,
Air pressure, Components of weather, climate, Humidity.

 Heat is a form of energy which flows from hotter body to cooler body.

 The degree of hotness or coldness is called "temperature".

 The measurement of  temperature is done in degrees of Celsius or degrees of Fahrenheit

or Kelvin unit using a thermometer.

 The materials which allow heat to pass through them easily are called "conductors of  heat".

For example, aluminum, iron and copper etc.

 Heat transfers in three different modes of  transfer of  heat. These are

1. Conduction of heat,  2. Convection of heat,  3. Radiation

 Six's maximum and minimum thermometer is used to measure maximum (highest) and

minimum (lowest) temperatures of a day at a place.
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o‘√wüídæú‹ e÷s¡TŒ≈£î ø±s¡D≤\T

 o‘√wüídæú‹ jÓTTø£ÿ ø=\e>∑*π> n+XÊ\qT nkÕ<Ûës¡D+>± e÷]‘˚ @$T »s¡T>∑T‘·T+~?

o‘√wüídæú‹ jÓTTø£ÿ ø=\e>∑*π> n+XÊ\˝À nkÕ<Ûës¡D yÓ’$<Ûë´ìï ªªo‘√wüídæú‹ e÷s¡TŒμμ n+{≤s¡T. á
yÓ’$<Ûë´\T Á|ü|ü+#·+˝Àì nìï ÁbÕ+‘ê\qT Á|üuÛ≤$‘·+ #˚kÕÔsTT.

3.10  Je Á|ü|ü+#·+˝À yê‘êes¡D+ eT]j·TT o‘√wüídæú‹ jÓTTø£ÿ ÁbÕeTTK´‘·
      s√EyêØ yê‘êes¡D+ eT]j·TT Bs¡Èø±*ø£ o‘√wüídæú‹ |ü]dæú‘·T\T e÷qe⁄\ eT]j·TT Ç‘·s¡ Je⁄\

JeqXË’*ì Á|ü‘·́ ø£å+>± eT]j·TT |üs√ø£å+>± Á|üuÛ≤$‘·+ #̊kÕÔsTT. yê{Ï̋ À ø=ìï ÄVü‰s¡+, <äTdüTÔ\T, >∑Vü≤ìsêàD+,
e‘·TÔ\T yÓTT<ä̋ …’q$.

Äs√>∑́ ø£s¡yÓTÆq JeHêìøÏ dü«#·Ã¤yÓTÆq |üsê´es¡D+ nedüs¡+. ø±ã{Ïº |üsê´es¡D |ü]s¡ø£åD≈£î ì]∆wüº Á|üD≤[ø£
nedüs¡+.

|ü{Ïºø£ ` 6

Áø£.dü+. yê‘êes¡D+ o‘√wüídæú‹

ñwüí+, ñc˛íÁ>∑‘·, &çÁ^ ôd*‡j·Tdt, bòÕs¡Hé V”≤{Ÿ, ¬ø*«Hé, ñ‘·ÔeT yêVü≤ø±\T, n<ÛäeT yêVü≤ø±\T, ñwüí
yêVü≤q+, ñwüí dü+eVü≤q+, ñwüí $øÏs¡D+, yê´ø√#·+, dü+ø√#·+, ñwüíe÷|üø£+, >±* |”&Éq+, yê‘êes¡D+
jÓTTø£ÿ ø=\e>∑̋ Òπ> n+X¯\T, yê‘êes¡D+, ÄÁs¡›‘·.

 y˚&ç edüTÔe⁄ qT+&ç #·\¢ì edüTÔe⁄≈£î Á|üeVæ≤+#˚ ˇø£ X¯øÏÔ dü«s¡÷|üy˚T ñwüí+.
 yÓ#·Ã<äq+ Ò̋<ë #·\¢<äq+ jÓTTø£ÿ kÕúsTTì ñc į́Á>∑‘· nì n+{≤s¡T.
 ñc į́Á>∑‘·qT &çÁ^ ôd*‡j·Tdt, &çÁ^ bòÕs¡Hé V”≤{Ÿ Ò̋<ë ¬ø*«Hé Á|üe÷DeTT˝À, <∏äsêàMT≥sY nH˚

|ü]ø£sêìï ñ|üjÓ÷–+∫ ø=\TkÕÔs¡T.
 ‘·eT>∑T+&Ü ñcÕíìï Á|üdü]+|ü#̊ùd |ü<ësêú\qT ñ‘·ÔeT ñwüí yêVü≤ø±\T nì n+{≤s¡T. ñ<ëVü≤s¡D≈£î

n\÷´$Tìj·T+, ÇqTeTT, sê– yÓTT<ä̋ …’q$.
 ñwüí+ eT÷&ÉT $<ÛëHê˝À¢ ã~© #˚j·Tã&ÉT‘·T+~, n$

1. ñwüíeVü≤q+,     2.ñwüí dü+eVü≤q+     3. ñwüí$øÏs¡D+
 dæø˘‡ jÓTTø£ÿ >∑]wüº eT]j·TT ø£ìwüº ñwüíe÷|üø£eTTqT ̌ ø£ s√E˝À ̌ ø£ ÁbÕ+‘·+ jÓTTø£ÿ >∑]wüº, ø£ìwüº

ñc į́Á>∑‘·\qT ̋ …øÏÿ+#·&ÜìøÏ ñ|üjÓ÷–kÕÔs¡T.
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 The normal temperature of the human body is 37°C (98.4°F)

 The air expands on heating, occupying more space and eventually becomes lighter.

Therefore, warm air is lighter than cold air.

 The force applied by air on any surface in contact is called "air pressure".

 Temperature, air pressure, rainfall, wind speed, humidity are called components of weather.

 The amount of water vapor present in the air is called "humidity".

I. Fill in the Blanks.

1. Doctor uses _____________ thermometer to measure the human body temperature.

2. The best liquid for thermometer is ____________.

3. The force applied by air on any surface in contact is called __________

4. The average weather pattern taken over a long time is called the _________ of the place.

5. The amount of water vapor present in the air is called ________

II. Choose the correct Answer.

1. A student observe day-to-day conditions of the atmosphere on three consecutive days and
recorded his observations. She wants to show the data using a graph. Which graph is suitable
for her? [ ]

a) Climate graph b) weather graph
c) time and distance graph d) humidity graph

2. Conduction of heat takes place in ________ [ ]

a) Metals B) liquids c) gases d) air

3. Average human body temperature is ________ [ ]

a) 0°C b) 20°C c) 37°C d) 100°C

4. Number of divisions in Fahrenheit scale ________ [ ]

a)180 b) 100 c) 50 d) 200

III. Matching.

A) Melting point of ice ( ) 1. mercury

B) Precipitate ( ) 2. barometer

C) Air pressure ( ) 3. 100ºC

D) Boiling point of water ( ) 4. 0ºC

E) Metal used in thermometer ( ) 5. rain gauge

6. alcohol
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 e÷qe X¯Øs¡ kÕ<Ûës¡D ñc į́Á>∑‘· 37°C (98.4°F).

 ẙ&ç #̊dæq|ü⁄&ÉT >±* yê´ø√∫düTÔ+~ |òü*‘·+>± m≈£îÿe düú̋ ≤ìï ÄÁø£$T+∫, ‘̊*ø£ ne⁄‘·T+~. n+<äTe\¢
#·\¢ì >±* ø£+fÒ y˚&ç >±* ‘˚*ø£>± ñ+≥T+~.

 @<Ó’Hê ñ|ü]‘·\+ô|’ >±* <ë«sê Á|üjÓ÷–+#·ã&˚ ã˝≤ìï >±* |”&Éq+ n+{≤s¡T.
 ñc į́Á>∑‘·, >±*|”&Éq+, es¡̧bÕ‘·+, >±*y˚>∑+, ÄÁs¡›‘·qT yê‘êes¡D+ jÓTTø£ÿ ø=\e>∑*–q n+XÊ\T

n+{≤s¡T.
 >±*˝À ñ+&˚ ˙{Ï Ä$] |ü]e÷D≤ìï ÄÁs¡›‘· n+{≤s¡T.

I. U≤∞\qT |üP]+|ü⁄eTT.
1. e÷qe X¯Øs¡ ñc į́Á>∑‘·qT ø=\e&ÜìøÏ &Üø£ºsY ______________ <∏äsêàMT≥sYqT ñ|üjÓ÷–kÕÔs¡T.
2. ñ‘·ÔeT ñwüíe÷|üø£ Á<äe+ ____________.

3. düŒs¡Ù˝À @<Ó’Hê ñ|ü]‘·\+ô|’ >±* Á|üjÓ÷–+#˚ ã˝≤ìï n+{≤s¡T __________.

4. #ê˝≤ ø±\+ bÕ≥T rdüT≈£îqï dü>∑≥T yê‘êes¡D düs¡[ì á Á|ü<˚X¯+ jÓTTø£ÿ  _________ n+{≤s¡T.
5. >±*˝À ñqï ˙{Ï Ä$] |ü]e÷D≤ìï ________ n+{≤s¡T.

II. dü]jÓÆTq »yêãT dü÷∫+#·T nø£ås¡eTTqT Áu≤¬ø{Ÿ ˝À sêj·T+&ç.
1. ˇø£ $<ë´]ú yê‘êes¡D+ jÓTTø£ÿ s√EyêØ |ü]dæú‘·T\qT es¡Tdü>± eT÷&ÉT s√EbÕ≥T >∑eTì+∫,

Ä |ü]o\q\qT qyÓ÷<äT #˚dæ+~. ÄyÓT Á>±|òt ñ|üjÓ÷–+∫ düe÷#êsêìï #·÷|æ+#ê\qT≈£î+≥T+~.
@ Á>±|òt ÄyÓT≈£î nqT≈£L\+>± ñ+≥T+~? [ ]

a) o‘√wüídæú‹ Á>±|òt b) yê‘êes¡D Á>±|òt c) ø±\+ <ä÷s¡+ Á>±|òt d) ÄÁs¡∆‘· Á>±|òt
2. ñwüí yêVü≤q+ ________ ˝À »s¡T>∑T‘·T+~ [ ]

a) ˝ÀVü‰\T B) Á<äyê\T c) yêj·TTe⁄\T d) >±*
3. e÷qe X¯Øs¡ dü>∑≥T ñc į́Á>∑‘· ________ [ ]

a) 0°C b) 20°C c) 37°C d) 100°C

4. bòÕ¬sHéV”≤{Ÿ ùdÿ˝Ÿ˝Àì $uÛ≤>±\ dü+K´ ________ [ ]

a)180 b) 100 c) 50 d) 200

III. »‘·|üs¡#·+&ç.
A) eT+#·T Á<äMuÛÑeq kÕúq+ ( ) 1. bÕ<äs¡dü+
B) nebÕ‘·+ (es¡̧+) ( ) 2. u≤s√MT≥sY
C) yêj·TT |”&Éq+ ( ) 3. 100°C

D) ̇ {Ï eTs¡T>∑T kÕúq+ ( ) 4. 0°C

E) <∏äsêàMT≥sY̋ À ñ|üjÓ÷–+#˚ ˝ÀVü≤+ ( ) 5. ¬ssTTHé π>CŸ
6. Ä˝≤ÿVü‰˝Ÿ
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IV. Answer the following questions.

1. What are similarities and differences between the laboratory thermometer and the clinical

thermometer?

2. Draw the diagram of a clinical thermometer and label its parts.

3. Give two examples for conductors and insulators each.

4. Buchanna thinks that the concepts- weather and climate are the same. Do you agree with him?

Justify your answer.

5. Prepare two questions for a questionnaire for 'farmers on climate change.

6. Give two precautions to be taken while using a clinical thermometer?

7. Define conduction. Explain the process of transfer of heat by conduction with your own examples?

8. What are the measuring components of weather, and explain about them?

 Prepare a report by collecting different types of materials in your surroundings and classify

them into good and poor conductors based on their conductivity.

 Visit a veterinary doctor. discuss and find out the normal body temperature of domestic

animals and birds?

 Visit the nearby Tahsildar office or meteorological department office and observe different

instruments which are used to measure components and record your observations?

 Measure the body temperature of atleast 10 of your friends and prepare a report.



ñwüí+, ñc į́Á>∑‘· eT]j·TT o‘√wüídæú‹1077e ‘·s¡>∑‹ kÕe÷q´XÊg+

IV. øÏ+~ Á|üX¯ï\≈£î »yêãT\T sêj·T+&ç.
1. Á|üjÓ÷>∑XÊ\ ñwüíe÷|üø£+ eT]j·TT »«s¡e÷ìì eT<Ûä́  b˛*ø£\T eT]j·TT uÛÒ<ë Ò̋$T{Ï?

2. »«s¡e÷ìì jÓTTø£ÿ πsU≤∫Á‘êìï ^∫, <ëì uÛ≤>±\qT >∑T]Ô+#·+&ç.

3. ñ‘·ÔeT ñwüí yêVü≤ø±\T, n<ÛäeT ñwüí yêVü≤ø±\≈£î ¬s+&˚dæ ñ<ëVü≤s¡D\T Çe«+&ç.

4. ãT#·Ãqï yê‘êes¡D+ eT]j·TT o‘√wüídæú‹ ̌ ø£fÒ nHêï&ÉT. MTs¡T n‘·ì‘√ n+^ø£]düTÔHêïsê? m+<äT≈£î?

5. yê‘êes¡D e÷s¡TŒ\ô|’ ¬s’‘·T\ Á|üX¯ï|üÁ‘·+ ø√dü+ ¬s+&ÉT Á|üX¯ï\qT dæ<ä∆+ #˚j·T+&ç.

6. »«s¡e÷ìì ñ|üjÓ÷–düTÔqï|ü⁄Œ&ÉT rdüTø√e\dæq ¬s+&ÉT C≤Á>∑‘·Ô\T Áyêj·T+&ç?

7. ñwüí eVü≤Hêìï ìs¡«∫+#·+&ç. MT dü«+‘· ñ<ëVü≤s¡D‘√ ñwüíyêVü≤q Á|üÁøÏj·T <ë«sê ñcÕíìï ã~©#̊j·T&ÜìøÏ

$e]+#·+&ç?

8. yê‘êes¡D+ jÓTTø£ÿ ø=\e>∑*π> n+XÊ Ò̋$T, yê{Ï >∑T]+∫ $e]+#·+&ç?

 MT |ü]düsê\˝À $$<Ûä s¡ø±\ |ü<ësêú\qT ùdø£]+∫ yê{Ï yêVü≤ø£‘ê«ìï ã{Ïº yê{Ïì ñ‘·ÔeT, n<ÛäeT

yêVü≤ø£+>± eØZø£]+∫, ÁbÕC…≈£îº ìy˚~ø£qT ‘·j·÷s¡T#˚j·T+&ç.

 |üX̄ó yÓ’<äT´&çì dü+<ä]Ù+#·+&ç. ô|+|ü⁄&ÉT »+‘·Te⁄\T eT]j·TT |ü≈£åî\ kÕ<Ûës¡D X̄Øs¡ ñc į́Á>∑‘·qT ø£qT>=q+&ç.

 <ä>∑Zs¡̋ Àñqï ‘·Vü≤dæ̋ ≤›sY Ä|ò”düT ̋ Ò<ë yÓTÁ{À˝≤õø£̋ Ÿ &çbÕsYºyÓT+{Ÿ Ä|ò”düTqT dü+<ä]Ù+∫, yê‘êes¡D+˝À

ø=\e>∑*–q n+XÊ\qT ø=*#˚ |ü]ø£sê\qT |ü]o*+∫, qyÓ÷<äT #˚j·T+&ç.

 ø£̇ dü+ |ü~eT+~ MT ùdïVæ≤‘·T\ X¯Øs¡ ñc į́Á>∑‘·qT …̋øÏÿ+∫ ìy˚~ø£ ‘·j·÷s¡T#˚j·T+&ç.
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Learner will be able to
• classify  physical and chemical changes based

on properties /characteristics.
• write word equation for chemical reactions

such as corrosion.
• apply learning of scientific concepts in life, such

as taking measures to prevent corrosion.

• give reasons for browning of cut vegetables.
• explain about galvanization.
• give reasons for crystallisation.
• give examples for physical and chemical

changes.

Learning outcomes

4.1 Natural changes - Man made
changes

4.2 Fast changes - Slow changes
4.3 Reversible changes - Irreversible

changes
4.4 Periodic changes - Non periodic

changes
4.5 Useful changes - Harmful changes
4.6 Physical changes - Chemical

changes
4.7 Environmental issues due to

physical and chemical changes

Concepts covered

 What change do you observe after removing mehandi applied on your palms?

 Can we clear the printed letters on paper. Why?

  Does the sun rise and set everyday?

 Water dispenser gives hot, normal and cold water. Is this natural or manmade?

fig. 1
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nuÛ≤´dü≈£î&ÉT
• $<ë´]ú uÛÖ‹ø£, s¡kÕj·Tq e÷s¡TŒ\qT yê{Ï <Ûäsêà\T

\ø£åD≤\ Ä<Ûës¡+>± eØZø£ØkÕÔ&ÉT.
• ‘·T|ü |ü≥º&É+ ˝≤+{Ï s¡kÕj·Tq e÷s¡TŒ\qT

|ü<ädüMTø£s¡D+˝À ‘Ó*j·TCÒkÕÔ&ÉT.
• ‘·T|ü ìyês¡D≈£î rdüTø√e\dæq #·s¡́ \ e+{Ï ôd’Hé‡

uÛ≤eq\qT ì‘·́ J$‘·+˝À ñ|üjÓ÷–+#·T≈£î+{≤&ÉT.
• eTTø£ÿ\T>± ø£‹Ô]+∫q ≈£Ls¡>±j·T\T s¡+>∑T

e÷s¡&ÜìøÏ ø±s¡D≤\T ‘Ó*j·TCÒkÕÔ&ÉT.
• >±\«˙ø£s¡DeTTqT $e]kÕÔ&ÉT.
• düŒ{Ïø°ø£s¡D≈£î ø±s¡D≤\T ‘Ó*j·TCÒkÕÔ&ÉT.
• uÛÖ‹ø£, s¡kÕj·Tq e÷s¡TŒ\≈£î ñ<ëVü≤s¡D\T ÇkÕÔ&ÉT.

nuÛÑ́ düq |òü*‘ê\T

4.1 düVü≤»e÷s¡TŒ\T`e÷qe Á|üy˚Tj·T
e÷s¡TŒ

4.2 y˚>∑ e÷s¡TŒ\T ` HÓeTà<Ó’q e÷s¡TŒ\T
4.3 ~«>∑‘·e÷s¡TŒ\T`n~«>∑‘· e÷s¡TŒ\T
4.4 Äes¡Ôq e÷s¡TŒ\T`nHêes¡Ôq e÷s¡TŒ\T
4.5 Á|üjÓ÷»qø£s¡ e÷s¡TŒ\T ` Vü‰ìø£s¡

e÷s¡TŒ\T
4.6 uÛÖ‹ø£e÷s¡TŒ\T`s¡kÕj·Tq e÷s¡TŒ\T
4.7 |üsê´es¡D+ô|’ uÛÖ‹ø£, s¡kÕj·Tq

e÷s¡TŒ\ Á|üuÛ≤e+

uÛ≤eq\T

 ns¡#˚‘·T\≈£î ô|≥Tº≈£îqï >√]+{≤≈£î ø£&ç–q ‘·s¡Tyê‘· @ e÷s¡TŒ >∑eTì+#ês¡T?
 ù||üs¡Tô|’ n#·ÃsTTq nø£åsê\qT ‘·T&É|ü>∑\e÷. m+<äT≈£î?
 dü÷s√´<äj·T+ eT]j·TT dü÷sê´düÔeTj·T+ s√p »s¡T>∑T‘êj·÷?
 ̇ {Ï |ü+|æD° |ü]ø£s¡+ ̌ πøkÕ] ẙ&ç, kÕ<Ûës¡D, #·\¢ì ̇ {Ïì ÇdüTÔqï~ Ç~ düVü≤»e÷sêŒ ̋ Òø£ e÷qe e÷sêŒ?

|ü≥+ 1
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fig. 2

fig. 3

Belum caves are naturally formed caves located near
Kolimigundla mandal of Kurnool    district. These are
the second largest caves in Indian subcontinent after
Meghalaya state caves. The name is derived from
“Bilum” Sanskrit word for caves. The caves reach its
deepest point (120 feet from entrance level) at the point
known as “Paathalaganga” only 1.5 km is open to tourists.
In 1988 Andhra Pradesh Tourism Development Corporation (APTDC) declared them protected
and developed the caves as a tourist attraction in February 2002.

The hands get a red colour after removing mehandi. We cannot clear the letter printed on
the paper. The Sun rises and sets everyday. The water that we collect from dispenser is a
manmade change.

In our daily life we might have noticed many changes,  colour of tender leaf changing from
red to green, hard raw fruit becoming soft ripen fruit, colour changes observed  in slices of  brinjal
and apple after being cut, change of milk into curd, raw rice becoming soft after cooking, ash
produced on burning paper etc., are some of the changes that occurs around us.

Of all the changes we observe in our daily life, we  know the reasons for some of them and
may not for others.

 What is change?

 How do we know that something has changed?

 What are the possible reasons for that change?

Changes are of different types.  Let us discuss in detail.

4.1  Natural changes - Man made changes
Have you observed the process of formation of day and night, changes of weather,

developmental changes of a child into an adult, growth of a seed into plant? How do these
changes happen?

 Is there any involvement of human beings?

We notice that all these changes are brought about by nature itself.  So we can call them as
natural changes.
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>√]+{≤≈£î ø£&ç–q ‘·s¡Tyê‘· #̊‘·T\T ms¡T|ü⁄ s¡+>∑T>± e÷s¡‘êsTT. ø±–‘·+ MT<ä eTTÁ~+∫q nø£åsê\qT
#Ós¡|ü̋ ÒeTT. Á|ü‹s√E dü÷s√´<äj·T+, dü÷sê´düÔeTj·T+ »s¡T>∑T‘·÷H ̊ñ+{≤sTT. ˙{Ï |ü+|æD° |ü]ø£s¡+ <ë«sê
rdüTø=H˚ ˙s¡T ˇø£ e÷qe e÷s¡TŒ.

ì‘·́ J$‘·+˝À #ê˝≤ e÷s¡TŒ\qT >∑eTìdüTÔ+{≤eTT. ñ<ëVü≤s¡D≈£î ̋ Ò‘· Ä≈£î ms¡T|ü⁄ s¡+>∑TqT+&ç Ä≈£î|ü#·Ã>±
e÷s¡&É+, >∑{Ïº>± ñqï |ü+&ÉT¢ |üø±«ìøÏ e∫Ãq|ü⁄&ÉT yÓT‘·Ôã&É&É+, eTTø£ÿ\T>± ø√dæq |ü+&ÉT¢, ≈£Ls¡>±j·T\T
s¡+>∑Te÷s¡&É+, bÕ\T ô|s¡T>∑T>± e÷s¡&É+, e+&çq _j·T´+ yÓT‘·Ô{Ï nqï+>± e÷s¡≥+,  ø±–‘êìï eT+&ç+∫q|ü⁄&ÉT
ã÷&ç<ä @s¡Œ&É&É+ yÓTT<ä̋ …’q$.

ô|’ e÷s¡TŒ\≈£î ø±s¡D≤\T ø=ìï+{ÏøÏ e÷Á‘·y˚T ‘Ó\TdüT. ø=ìï ‘Ó*j·Tø£b˛e#·TÃ
n˝≤+{Ï yê{ÏøÏ düe÷<ÛëHê\T sêã{≤º\Hêï Ò̋<ë $e]+#ê\Hêï kÕ<Ûës¡D+>± á ÁøÏ+~ Á|üX̄ï\T n&É>±*.

 @$T e÷]+~?
 n~ e÷]+<äì eTqeTT m˝≤ ‘Ó\TdüTø√>∑*>±+?
 ø±s¡D≤\T @yÓTÆ e⁄+&Ée#·TÃ?

e÷s¡TŒ\T nH˚ø£ s¡ø±\T. Ç˝≤+{Ï yê{Ï >∑T]+∫ eT]+‘· $es¡+>± ‘Ó\TdüT≈£î+<ë+.

4.1  düVü≤»yÓTÆq e÷s¡TŒ\T ` e÷qe Á|üy˚Tj·T e÷s¡TŒ\T
sêÁ‹ |ü>∑\T @s¡Œ&É≥+, yê‘êes¡D e÷s¡TŒ\T, •X¯óe⁄ ejÓ÷»qT&ÉT>± e÷πses¡≈£î »]π> e÷s¡TŒ\T

$‘·Ôq+ yÓTTø£ÿ>± e÷s¡&É+ yÓTT<ä̋ …’q$ >∑eTì+#êsê? Çe˙ï m˝≤ »s¡T>∑T‘·THêïsTT?
 á e÷s¡TŒ\˝À e÷qe Á|üy˚Tj·T+ @yÓTÆHê e⁄+<ë?

Çe˙ï ≈£L&Ü düVü≤» dæ<ä›+>± »s¡T>∑T‘·Tqïẙ. ø±ã{Ïº á e÷s¡TŒ\qT @eTqe#·TÃ. düVü≤»e÷s¡TŒ\T nqe#·TÃ.

u…\÷+ >∑TVü≤\T ø£s¡÷ï\T õ˝≤¢̋ À ø=*$T>∑T+&É¢ eT+&É\+
<ä>∑Zs¡ ñHêïsTT. uÛ≤s¡‘· ñ|üK+&É+˝À ẙT|òü÷\j·T sêÁwüº >∑TVü≤\
‘·s¡Tyê‘· Çy˚ ¬s+&Ée n‹ô|<ä› >∑TVü≤\T. Ç$ düVü≤»+>±
@s¡Œ&Ü¶sTT. >∑TVü≤\≈£î dü+düÿè‘· |ü<äyÓTÆq ª_\+μ qT+&ç á
ù|s¡T e∫Ã+~. á >∑TVü≤\˝À 1.5 øÏ.MT <ä÷s¡+˝À ñqï
n‘·´+‘· ˝À‘Ó’q bÕ‘êfi¯>∑+>∑ es¡≈£î Ç~ ≥÷]düTº\≈£î
#·÷&É&ÜìøÏ nqTeT‹ ñ+~. 1988e dü+e‘·‡s¡+˝À
Ä+Á<ÛäÁ|ü<˚XŸ ≥÷]»+ n_Ûeè~∆ dü+düú (APTDC)  dü+s¡øÏå‘· Á|ü<˚X¯+>± ìs¡ísTT+∫+~. |òæÁãe] 2002˝À
Bìì |üsê´≥ø£ πø+Á<ä+>± n_Ûeè~∆|üs¡∫+~.

|ü≥+ 2

|ü≥+ 3
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Manmade Changes

Have you observed cooking of rice, construction of buildings and preparation of laddu?
Who involved in all these processes? All these changes happened by the involvement of humans.
Such changes which were taken place by the involvement of human beings are called man made
changes.

Let us do an activity to understand it.

Take a balloon and blow it.

 Is there any change in its shape?

 How does it happen?

 Is it by itself or by anybody else?

 So what type of change it is?

Change in the shape of balloon is done by blowing air into it. This is a manmade change.

Some more man made changes are preparation of bricks, making of paper, weaving of
clothes etc.

4.2  Fast and slow changes
Have you observed  burning of paper, cutting a piece of cake, firing  of crackers, spinning

of a top etc. They require less time. Changes which occur in short duration of time are called fast
changes. Observe growing of a plant from seed to a tree, developmental changes in the child,
rusting of iron, change of season, formation of mountains etc.

 How much time they require?

These changes require more time. Changes which takes longer duration of time to happen
are called slow changes.

Observe changes mention in the following table.  Mention time taken for it as fraction of
second, few minutes, few hours, few days, some years. Basing on that clasify them into fast and
slow changes.

Table-1

Sl.
No. Change Time taken

shorter  / longer duration

1. Digestion of food

2 Burning  a small candle

3 Occurance of lightening

4 Construction of Dam

5 Rusting of iron

Type of change
Fast / Slow
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e÷qe Á|üẙTj·T e÷s¡TŒ
nqï+ e+&ÉT≥, uÛÑe+‘·T\qT ì]à+#·T≥, \&ÉT¶ ‘·j·÷Ø yÓTT<ä̋ …’q$ yê{Ïì >∑eTì+#êsê? M{Ï̋ À me]

Á|üy˚Tj·T+ e⁄+~? e÷qe⁄ì Á|üy˚Tj·T+ e⁄+~. ø±ã{Ïº e÷qe⁄ì Á|üy˚Tj·T+˝À »]π> e÷s¡TŒ\qT e÷qe
Á|üy˚Tj·T e÷s¡TŒ\T n+{≤s¡T.

ô|’ $wüj·÷ìï ˇø£ ø£è‘·́ + <ë«sê ne>±Vü≤q #˚düT≈£î+<ë+.

ˇø£ u…\÷HéqT rdüT≈£îì >∑{Ïº>± }<ä+&ç.
 <ëì Äø±s¡+˝À @yÓTÆHê e÷s¡TŒ e∫Ã+<ë?
 Ç~ m˝≤ »]–+~?
 Ç~ <ëq+‘·≥<˚ »]–+<ë Ò̋ø£ Ç‘·s¡T\e\¢Hê?
 eT] n~ m˝≤+{Ï e÷s¡TŒ?

>±*ì }<ä≥+ e\q u…\÷Hé Äø±s¡+˝À e÷s¡TŒ e∫Ã+~. ø±ã{Ïº á e÷s¡TŒ e÷qe Á|üy˚Tj·T e÷s¡TŒ.
Ç≥Tø£\T ‘·j·÷Ø, ù||üs¡T ‘·j·÷Ø, ã≥º\T H˚j·T&É+ yÓTT<ä̋ …’qe˙ï e÷qe Á|üy˚Tj·T e÷s¡TŒ\T>± #Ó|üŒe#·TÃ.

e÷qe⁄&ÉT ‘·q nedüsê\ ø√dü+ Á|üø£è‹˝Àì eqs¡T\qT yê&ÉT≈£î+≥THêï&ÉT. ø=ìïkÕs¡T¢ eTq+ Á|üø£è‹ì
nqTdü]düTÔHêï+, ø=ìïkÕs¡T¢ e´‹πsø£+>±q÷ yÓfīóÔHêï+.

4.2  y˚>∑e+‘·yÓTÆq e÷s¡TŒ\T eT]j·TT HÓeTà<Ó’q e÷s¡TŒ\T
ù||üs¡T ø±\TÃ≥, πøø̆ ø£‹Ô]+#·T≥, ≥bÕdüT\T ù|\TÃ≥, u§+>∑sêìï ‹|ü≥ e+{Ï e÷s¡TŒ\qT >∑eTì+#êsê?

yê{ÏøÏ ‘·≈£îÿe düeTj·T+ |ü&ÉT‘·T+~. n+<äTπø ‘·≈£îÿe düeTj·T+ |üfÒº e÷s¡TŒ\qT y˚>∑e+‘·yÓTÆq e÷s¡TŒ\T
n+{≤s¡T. eT] yÓTTø£ÿ eèø£å+>± e÷s¡&É+, •X¯óe⁄ ejÓ÷»qT&ç>± e÷s¡&É+, ÇqTeTT ‘·T|ü|ü≥º&É+, ø±˝≤\
e÷s¡TŒ, |üs¡«‘ê\T @s¡Œ&É&É+ e+{Ï e÷s¡TŒ\qT >∑eTì+#·+&ç.
 yê{ÏøÏ m+‘· düeTj·T+ |ü&ÉT‘·T+~?

Ç˝≤+{Ï e÷s¡TŒ\≈£î m≈£îÿe düeTj·T+ |ü&ÉT‘·T+~. m≈£îÿe düeTj·T+ |üfÒº e÷s¡TŒ\qT HÓeTà<Ó’q e÷s¡TŒ\T
n+{≤s¡T.

ÁøÏ+<ä |ü{Ïºø£̋ À Çe«ã&çq e÷s¡TŒ\qT |ü]o*+#·+&ç. M{Ï̋ À @$ ø=ìï ôdø£+&É¢̋ À, ø=ìï ì$TcÕ\˝À,
ø=ìï >∑+≥\˝À, ø=ìï s√E\˝À, ø=ìï dü+e‘·‡sê\˝À |üP]Ô ne⁄‘êjÓ÷ sêj·T+&ç. <ëì Ä<Ûës¡+>± ẙ>∑e+‘·yÓTÆq,
HÓeTà<Ó’q e÷s¡TŒ\qT eØZø£]+#·+&ç.

|ü{Ïºø£̀ 1

Áø£.dü+ e÷s¡TŒ |ü{Ïºq düeTj·T+
m≈£îÿe / ‘·≈£îÿe düeTj·T+

1. ÄVü‰s¡+ Js¡í+ ne&É+
2 ∫qï ø=y=«‹Ô |üP]Ô>± eT+&É≥+
3 yÓTs¡T|ü⁄ dü+uÛÑ$+#·&É+
4 &ÜyéT ì]à+#·&É+
5 ÇqTeTT ‘·T|ü |ü≥º&É+

e÷s¡TŒ s¡ø£+
ẙ>∑e+‘·+ / HÓeTà~



7th Class     General Science 114 Changes around us

Based on the above observations we can say that changes take place at different speeds.

Some changes are very fast we call them as fast changes. Some changes occur very slow we call

them as slow changes.

We get curd from milk. Can we get milk again from curd after reversing the conditions.

Can we reverse the changes what we observed?  Let us discuss.

4.3  Reversible and Irreversible changes

In our sorroundings some changes we can get the original substance by reversing the

conditions. In some changes we can not get the original substance by reversing the conditions. Let

us discuss in detail to know about such type of changes.

Reversible Changes

Have you ever noticed the following changes in our daily life?

 Weight suspended from a spring.

 Water changed to water vapour.

In  the above situations we can regain the original substance by reversing the conditions.
Let us understand this through an activity.

Take few pieces of ice in a beaker and heat them on burner. What do you observe?

We notice that ice slowly melts and converts to water.  Now remove the beeker from the
burner and keep it in deep fridge for one hour. What change you notice?

On heating ice converts to water. On cooling water converts to ice. Such type of changes
are called reversable changes.

fig. 4Before heating After heating After freezing
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ô|’ |ü]o\q\ qT+&ç e÷s¡TŒ\T $$<Ûä ẙ>±\‘√ »s¡T>∑T‘êj·Tì eTq+ #Ó|üŒe#·TÃ. ø=ìï e÷s¡TŒ\T #ê˝≤
y˚>∑+>± »s¡T>∑T‘êsTT. n˝≤+{Ï yê{Ïì y˚>∑+>± »]π> e÷s¡TŒ\T nqe#·TÃ. Ç˝≤+{Ï #·s¡́ \T ø=ìï ôdø£qT\T
Ò̋<ë ì$TcÕ\ e´e~Û̋ À »s¡T>∑T‘êsTT. ø=ìï e÷s¡TŒ\T #ê˝≤ ì<ëq+>± »s¡T>∑T‘êsTT. n˝≤+{Ï yê{Ïì

ì<ëq e÷s¡TŒ\T nqe#·TÃ. Ç˝≤+{Ï e÷s¡TŒ\T »s¡>∑{≤ìøÏ >∑+≥\T, s√E\T ̋ Ò<ë dü+e‘·‡sê …̋’Hê |ü≥ºe#·TÃ.
eTq+ bÕ\qT+∫ ô|s¡T>∑TqT bı+<äT‘ê+. eTs¡̋ ≤ #·sê´ |ü]dæú‘·T\qT e÷s¡Ã&É+ e\q ô|s¡T>∑T qT+&ç

bÕ\qT bı+<ä>∑\e÷?
eTq+ >∑eTì+#˚ e÷s¡TŒ\ìï{Ï̇  ‹]– bı+<ä>∑\e÷? Ç|ü&ÉT #·]Ã<ë›+.

4.3  ~«>∑‘· eT]j·TT n~«>∑‘· e÷s¡TŒ\T
eTq #·T≥÷º »]π> ø=ìï e÷s¡TŒ\˝À Á|üjÓ÷>∑ |ü]dæú‘·T\qT e÷]Ãq|ü&ÉT yÓTT<ä{Ï |ü<ësêúìï eTq+

‹]– bı+<ä>∑\+. eT]ø=ìï e÷s¡TŒ\˝À Á|üjÓ÷>∑ |ü]dæú‘·T\T e÷]q|ü&ÉT yÓTT<ä{Ï |ü<ësêúìï ‹]– bı+<ä̋ Ò+.
Ç|ü&ÉT n˝≤+{Ï e÷s¡TŒ\ >∑T]+∫ $es¡+>± #·]Ã<ë›+.
~«>∑‘· e÷s¡TŒ\T

ì‘·́ J$‘·+˝À m|ü&Ó’Hê áÁøÏ+~ e÷s¡TŒ\qT >∑eTì+#êsê?
 ÁdæŒ+>¥ qT+&ç Áy˚̋ ≤&ÉBj·Tã&çq ãs¡Te⁄.
 ˙s¡T ˙{Ï Ä$]>± e÷s¡≥+.

ô|’ dü+<äsê“¤\˝À Á|üjÓ÷>∑ |ü]dæú‘·T\qT e÷]Ãq|ü&ÉT yÓTT<ä{Ï |ü<ësêúìï ‹]– bı+<ä>∑\+. áÁøÏ+~
ø£è‘·́ + <ë«sê yê{Ïì ns¡ú+ #˚düT≈£î+<ë+.

ˇø£ ;ø£s¡T˝À ø=ìï eT+#·T eTTø£ÿ\qT rdüTø=ì ãs¡ïsY‘√ y˚&ç #˚j·T+&ç. MTs¡T @$T >∑eTì+#ês¡T?
eT+#·TeTTø£ÿ\T ì<ëq+>± ø£]– ˙s¡T>± e÷s¡≥+ >∑eTì+#·e#·TÃ. ;ø£s¡TqT ãs¡ïsY qT+&ç ‘=\–+∫ &û|t
Á|òæCŸ˝À >∑+≥bÕ≥T ñ+#·+&ç. MTs¡T @ e÷s¡TŒ >∑eTì+#ês¡T?

y˚&ç#˚dæq MT<ä≥ eT+#·T>∑&É¶ ˙s¡T>± e÷]+~. #·\¢ã]∫q MT<ä≥ ˙s¡T eTs¡˝≤ eT+#·T>± e÷]+~.
Ç˝≤+{Ï #·s¡́ \qT ~«>∑‘· #·s¡́ \T n+{≤s¡T.

|ü≥+ 4y˚&ç#˚j·Tø£ eTT+<äT y˚&ç#˚dæq ‘·s¡Tyê‘· Á|òæCŸ˝À ô|{Ïºq ‘·s¡Tyê‘·
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The changes in which the formed substance can be converted into their original substance

are called reversible changes.  Some more examples are Melting of wax, magnetising a needle

using bar magnet etc. But in some changes we cannot regain the original substance. Let us discuss in

detail.

Irreversible changes

Have you observed white wash on the wall, burning a paper, death of man or animal? In all

these cases can we gain the  original substance again? In some changes we cannot get the original

substance.

Let us discuss through a lab activity.

Reaction of Vinegar with Baking soda:

First set up the apparatus as shown in Fig. Take a teaspoon

of vinegar (acetic acid) in first test tube and add a pinch of baking

soda (Sodium bi Carbonate) to it. If you do not have vinegar,

you can use lemon juice. You observe bubbles coming out with

a hissing sound. Gas also coming out of the test tube.  With gas

is this? Pass this gas through freshly prepared Limewater

(Calcium Hydroxide) What change you observe? Limewater changes to milky white showing that

the gas sent into another test tube is Carbon dioxide.

Vinegar + Baking Soda    Sodium acetate + Carbondioxide + water

Carbon dioxide + Lime water    Calcium carbonate + water

 Do the formed substance differes from original substance?

 Can we get original substance by reversing the conditions?

Changes in which we cannot get the original substance by reversing the experimental

conditions are called irreversable changes. Buring of wood, burning of diwali crackers, ripening

of fruits, rusting of iron are some more examples of Irreversable changes.

Till now we studied about so many changes. Do all these changes repeating? Let us discuss

about them.

4.4  Periodic and Non periodic changes

You have observed the formation of day and night. Are they repeating? For every twelve

hours, sun rise and sunset are repeating. What do we call these changes? These changes are

repeating at regular intervals of time and are called periodic changes.

fig. 5
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ø=‘·Ô>± @s¡Œ&çq |ü<ës¡ú+ ‹]– yÓTT<ä{Ï |ü<ës¡ú+>± e÷s¡T≥qT ~«>∑‘·e÷s¡TŒ\T n+{≤s¡T. yÓTÆq+ ø£s¡>∑&É+,
>∑T+&ÉTdü÷~ì <ä+&Éj·TkÕÿ+‘·+‘√ nj·TkÕÿ+rø£s¡D #˚j·T&É+ yÓTT<ä˝…’q$ ~«>∑‘· e÷s¡TŒ\≈£î eT]ø=ìï
ñ<ëVü≤s¡D\T. ø=ìï #·s¡́ \˝À eTqeTT yÓTT<ä{Ï |ü<ësêúìï ‹]– bı+<ä̋ ÒeTT. n˝≤+{Ï e÷s¡TŒ\ >∑T]+∫
$es¡+>± ‘Ó\TdüT≈£î+<ë+.
n~«>∑‘· e÷s¡TŒ\T

>√&É≈£î düTqï+ ø=≥º&É+, ù||üs¡TqT eT+&ç+#·&É+, eTqTwüß\T ̋ Ò<ë »+‘·Te⁄\T #·ìb˛e&É+ yÓTT<ä\sTTq
e÷s¡TŒ\T MTs¡T >∑eTì+#êsê? á nìï dü+<äsê“¤\˝À yÓTT<ä{Ï |ü<ësêúìï ‹]– bı+<ä>∑*>±e÷? e÷]q
‘·s¡Tyê‘· ‹]– yÓTT<ä{Ï |ü<ësêúìï bı+<ä̋ ÒeTT.

áÁøÏ+~ ø£è‘·́ + <ë«sê Bì >∑T]+∫ #·]Ã<ë›+.

uÒøÏ+>¥ k˛&Ü‘√ yÓì>∑sY #·s¡́
|ü≥+˝À #·÷|æq $<Ûä+>± |ü]ø£sê\qT neTs¡Ã+&ç. yÓTT<ä{Ï

|üØø£åHê[ø£̋ À ̌ ø£ {° dü÷ŒHé yÓì>∑sY (mdæ{Ïø˘ ÄeT¢+) rdüTø√+&ç. <ëìøÏ
ø=~›>± uÒøÏ+>¥ k˛&ÜqT (k˛&çj·T+ u…’ ø±s√“H˚{Ÿ) ø£\|ü+&ç. yÓì>∑sY
n+<äTu≤≥T˝À Ò̋ì |üø£å+˝À ìeTàs¡kÕìï ≈£L&Ü yê&Ée#·TÃ. Ç|ü&ÉT
|üØø£åHê[ø£qT >∑eTìùdÔ ø=ìï ãT&É>∑\T sêe&É+ #·÷&Ée#·TÃ. n˝≤π> yêj·TTe⁄
yÓ\Te&É&É+ >∑eTì+#·e#·TÃ. eT] Ç~ @ yêj·TTe⁄? Bìì ìsê›]+#·&ÜìøÏ
eTs=ø£ |üØø£åHê[ø£̋ À düTqï|ü⁄ ‘˚≥ <ë«sê yêj·TTe⁄qT Á|üy˚X¯ô|≥º+&ç.
MTs¡T @ e÷s¡TŒqT >∑eTì+#ês¡T? düTqï|ü⁄ ‘˚≥ ‘Ó\¢>± e÷]+~.
düTqï|ü⁄‘˚≥qT ‘Ó\¢>± e÷πsÃ yêj·TTe⁄ ø±s¡“Hé &Ó’ Ä¬ø’‡&é.

yÓì>∑sY +  uÒøÏ+>¥ k˛&Ü    k˛&çj·T+ mdæfÒ{Ÿ + ø±s¡“Hé &Ó’ Ä¬ø’‡&é + ̇ s¡T
ø±s¡“Hé &Ó’ Ä¬ø’‡&é + düTqï|ü⁄˙s¡T    ø±*¸j·T+ ø±s=“H˚{Ÿ + ̇ s¡T

 @s¡Œ&çq |ü<ës¡ú+ yÓTT<ä{Ï |ü<ës¡ú+ qT+∫ y˚s¡T>± ñ+<ë?
 dü+<äs¡“¤ |ü]dæú‘·T\T e÷]Ãq|ü⁄&ÉT yÓTT<ä{Ï |ü<ësêúìï ‹]– bı+<ä>∑*>±e÷?

Á|üjÓ÷>∑ |ü]dæú‘·T\T e÷]Ãq|ü⁄&ÉT ‹]– yÓTT<ä{Ï |ü<ësêúìï bı+<ä̋ Òq≥Te+{Ï e÷s¡TŒ\qT n~«>∑‘·
e÷s¡TŒ\T n+{≤s¡T. #Óø£ÿ ø±\≥+, BbÕe[ ≥bÕdüT\T eT+&ç+#·&É+, |ü+&ÉT¢ |üø±«ìøÏ sêe&É+, ÇqTeTT ‘·T|ü
|ü≥º&É+ ˝≤+{Ï$ n~«>∑‘· #·s¡́ \≈£î eT]ø=ìï ñ<ëVü≤s¡D\T.

Ç|üŒ{Ïes¡≈£î eTq+ #ê˝≤ s¡ø±\ e÷s¡TŒ\ >∑T]+∫ H̊s¡TÃ≈£îHêï+. Çe˙ï eTs¡̋ ≤ eTs¡̋ ≤ »s¡T>∑T‘·THêïj·÷?
Ç|ü&ÉT n˝≤+{Ï e÷s¡TŒ\ >∑T]+∫ #·]Ã<ë›+.

4.4  Äes¡Ôq e÷s¡TŒ\T ` nHêes¡Ôq e÷s¡TŒ\T
sêÁ‹ |ü>∑\T @s¡Œ&É&Üìï >∑eTì+#ês¡Tø£<ë. n$ eTs¡̋ ≤ |ü⁄qsêeè‘·eTe⁄‘·THêïj·÷? Á|ü‹ 12 >∑+≥\≈£î

ˇø£kÕ] dü÷s√´<äj·T+ eT]j·TT dü÷sê´düÔeTj·T+ |ü⁄qsêeè‘·+ ne⁄‘·T+{≤sTT. Ç˝≤+{Ï e÷s¡TŒ\qT @eT+{≤s¡T?
Ç˝≤+{Ï e÷s¡TŒ\T ˇø£ ìØí‘· düeTj·T+˝À |ü⁄qsêeè‘·+ ne⁄‘·T+{≤sTT. ø±ã{Ïº Ç˝≤ ìØí‘· düeTj·T+˝À
|ü⁄qsêeè‘·eTj˚T´ e÷s¡TŒ\qT Äes¡Ôq e÷s¡TŒ\T n+{≤s¡T.

|ü≥+ 5
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Out of all the changes around us some are temporary and some are permanent.Let us discuss

about them.

4.6  Physical changes
In our daily life we observe many changes. In the changes like melting of ice, solidification

of ghee or coconut oil in winter etc., there is a change in state of the substance. In certain processes

like  filling balloons with  air  and pumping of cycle tubes etc., we notice change in shape. In some

other changes like burning of  wood and rusting of  iron we find that  new substances are formed.

Are all these changes the same?

Sl.
No. Natural Period of time of repetetion (Approximate)

1. Change of day and night 12 Hours

2 Withering of leaves

3 Rising of the pole Star

4 Change of Seasons

5 Appearance of full moon

The Lonar lake in Buldhana district of Maharashtra

was created by plummeting meteor about 5200 years ago.

The water of Lonar lake turned into pink color recently due

to Haloarchaea microbes present in the salty water. But the

color is not permanent. When the biomass of the microbes

settled at the bottom, then the water again becomes

transparent. fig. 6

Seasons like summer, rainy, winter and spring occur every year at regular intervals.  The full

moon and new moon repeats every month. Heart beats of human being takes place periodically.

Low and high tides in sea are periodic.

Changes which do not occur at regular intervals of time and which cannot be predicted are

called non periodic changes.

Here are some natural changes which repeats. Note the approximate time after which they

repeat.

Table-2



eTq #·T≥÷º »]π> e÷s¡TŒ\T1197e ‘·s¡>∑‹ kÕe÷q´XÊg+

eTq#·T≥÷º »]π> nìïs¡ø±\ e÷s¡TŒ\˝À ø=ìï ‘ê‘êÿ*ø£yÓTÆq$ eT]j·TT ø=ìï XÊX¯«‘·yÓTÆq$. n˝≤+{Ï
yê{Ï >∑T]+∫ Ç|ü&ÉT #·]Ã<ë›+.

4.6  uÛÖ‹ø£e÷s¡TŒ\T
ì‘·́ J$‘·+˝À mH√ï e÷s¡TŒ\qT eTq#·T≥÷º >∑eTìdü÷Ô ñ+{≤+ ø£<ë! ñ<ë: eT+#·T>∑&É¶ ø£s¡>∑&É+, HÓsTT´

>∑&É¶ø£≥º&É+, ø=ã“]q÷HÓ #·*ø±˝≤˝À¢ >∑&É¶ø£≥º&É+ yÓTT<ä̋ …’qyê{Ï̋ À Äj·÷ |ü<ësêú\ dæú‘·T˝À¢ e÷s¡TŒ #·÷&Ée#·TÃ.
n{≤¢π> u…\÷HéqT, ôd’øÏ̋ Ÿ ≥÷´uŸqT >±*‘√ ì+|ü&É+e+{Ï Á|üÁøÏj·T˝À¢ Äø±s¡+˝À e÷s¡TŒ >∑eTì+#·e#·TÃ. ø£Ás¡eTTø£ÿqT
ø±*Ãq|ü&ÉT ÇqTeTT ‘·T|ü |ü{Ïºq|ü&ÉT ø=‘·Ô|ü<ës¡ú+ @s¡Œ&É&Üìï >∑eTìkÕÔ+. á e÷s¡TŒ\˙ï ̌ πø $<ÛäyÓTÆqẙHê!

Áø£.dü+. düVü≤» e÷s¡TŒ |ü⁄qsêeè‘·+ ne&ÜìøÏ |üfÒº düeTj·T+ (düTe÷s¡T>±)

1. sêÁ‹ eT]j·TT |ü>∑\T e÷s¡≥+ 12 >∑+≥\T

2 #Ó≥¢ Ä≈£î\T sê*b˛e&É+

3 <Ûäèeqø£åÁ‘·+ Á|üø±•+#·≥+

4 ãTT‘·Te⁄\T e÷s¡≥+

5 bÂs¡í$T @s¡Œ&É≥+

eTVü‰sêÁwüº̋ Àì ãT Ÿ̋<ÛëHê õ˝≤¢̋ À e⁄qï \÷HêsY düs¡düT‡ 5200
dü+ˆˆsê\ ÁøÏ‘·+ ˇø£ uÛ≤Ø ñ˝≤ÿbÕ‘·+ @s¡Œ&ç+~. Ç~ ˇø£ düVü≤»
Á|üÁøÏj·T. áeT<Ûä́  ø±\+˝À Ä ̇ {Ï̋ À ñqï Vü‰˝Às¡Ãj·÷ nH̊ dü÷ø£åàJe⁄\
e\q Ä ˙s¡T >∑T˝≤_ s¡+>∑T˝ÀøÏ e÷]+~. nsTT‘˚ á s¡+>∑Te÷s¡TŒ
XÊX¯«‘·+ ø±<äT. m|ü&Ó’‘˚ á dü÷ø£åàJe⁄\T n˙ï ÁøÏ+<ä≈£î #˚s¡T‘êjÓ÷
n|ü&ÉT e÷eT÷\T s¡+>∑TedüTÔ+~. n+<äTe\¢ Ç~ |üsê´≥≈£î\qT
$X‚wü+>± Äø£]¸k Ǫ̂+~. |ü≥+ 6

y˚dü$ø±\+, esê¸ø±\+ eT]j·TT o‘êø±\+ Á|ü‹ dü+e‘·‡s¡+ ìØí‘· ø±\e´e~Û˝À |ü⁄qsêeè‘·+
ne⁄‘·T+{≤sTT. bÂs¡í$T eT]j·TT ne÷yêdǘ \T Á|ü‹HÓ̋ ≤ |ü⁄qsêeè‘·+ ne⁄‘êsTT. >∑T+&Ó ø=≥Tºø√e&É+ eTs¡̋ ≤
eTs¡̋ ≤ Äes¡Ôq eTÚ‘·T+~. ∫qï eT]j·TT ô|<ä› n\\T düeTTÁ<ä+˝À eTs¡̋ ≤ |ü⁄qsêeè‘·eTÚ‘·T+{≤sTT.

ô|’ $<Ûä+>± Áø£e÷qT>∑‘·+>± »s¡>∑ì e÷s¡TŒ\qT eT]j·TT n+#·Hê y˚j·T Ò̋ì e÷s¡TŒ\qT nHêes¡Ôq
e÷s¡TŒ\T n+{≤s¡T.

Ç$ ø=ìï |ü⁄qsêeè‘·eTj˚T´ düVü≤» e÷s¡TŒ\T. n$ |ü⁄qsêeè‘·+ ne&ÜìøÏ |üfÒº düeTj·÷ìï qyÓ÷<äT
#̊j·T+&ç.

|ü{Ïºø£̀ 2
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Crystalisation

 Have you seen large crystals of sugar (Missri) or crystal salt?

 Do you know how we get these crystals?

 Have  you  ever observed  the  formation of small sugar crystals on sweets like Jilebi and
badushah, which  are kept  aside  for  a  long period?

 What is the reason for this?

Let us find out.

Take a big size test tube. Fill half  of  it with water add some sugar to it and stir it. Keep
adding sugar and stirring until total sugar dissolve in it. Then heat this sugar solution and add  some
more sugar to it while stirring continuously.  Continue adding sugar till no more sugar can be
dissolved in it. Now filter the solution and allow it to cool for half  an hour.

 What changes do you notice at the end?

 Do you find any crystals in the solution?

We notice the formation of large size crystals of sugar at the bottom of  the beaker. When the
small granules of sugar combine to form large sized sugar crystals.

 What type of change it is?

In this acitivty the soluble sugar granules are separated from the solution by heating. The
process of separating a soluble solid from the solution by heating or evaporating is called
crystallization.

 Can you say what type of change it is?

In crystallization no new substances are formed.

Hence it is a Physical Change.

Characteristics of a Physical change

 During a physical change, no new substances are formed. The chemical properties of a substance
do not change.

For example, when ice cube melts, water is formed. In melting of ice, change in physical
state takes place.

 A physical change is usually temporary and reversible in nature.

For example, when water is heated, water vapours are formed, once water vapours are
cooled, water can be obtained again.

 In a physical change, the chemical properties of a substance do not change.

For example, when a piece of gold is melted, its chemical composition remains the same in
the solid form and also in the liquid form.
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düŒ{Ïø°ø£s¡D
 MT¬s|ü&Ó’Hê ø£\ø£+&É Ò̋<ë ø£+&É#Ó¬øÿs¡ ($TÁ•) #·÷XÊsê? <ëì Äø±s¡+ m˝≤ ñ+≥T+~?
 Ç≥Te+{Ï ô|<ä› düŒ¤{Ïø±\T m˝≤ @s¡Œ&É‘êjÓ÷ ‘Ó\TkÕ?
 õ Ò̋;, u≤<äTcÕ e+{Ïyê{Ïì ø=+‘·ø±\+ ì\e #˚ùdÔ yê{ÏMT<ä #·¬øÿs¡ düŒ¤{Ïø±\T>± @s¡Œ&É&É+ MT¬s|ü&Ó’Hê

>∑eTì+#êsê?
 Ç˝≤ düŒ¤{Ïø±\T m+<äTe\¢ @s¡Œ&É‘êsTT?

Ç|ü&ÉT ø£qT≈£îÿ+<ë+.

ˇø£ bı&ÉyÓ’q |üØø£åHê[ø£̋ À dü>∑+ es¡≈£î ̇ s¡T rdüTø√+&ç. ø=~›ø=~›>± #·¬øÿs¡ ø£\T|ü⁄‘·÷ dü+‘·è|æÔ Á<ëeD+
‘·j·÷s¡T#̊j·T+&ç. ‘·sê«‘· Á<ëeD≤ìï ẙ&ç#̊dü÷Ô ø=~› ø=~›>± #·¬øÿs¡ ø£\|ü+&ç. Á<ëeD+ #·¬øÿs¡qT ø£]–+#·Tø√ Ò̋q+‘·
es¡≈£î ø£\|ü+&ç. Á<ëeD≤ìï e&Éb˛dæ 30 ì$TcÕ\ ùd|ü⁄ #·̋ ≤¢s¡Ã+&ç.

 ∫e]˝À @$T e÷s¡TŒ >∑eTì+#ês¡T?

 Á<ëeD+˝À @yÓ’Hê düŒ{Ïø±\qT ˙e⁄ >∑eTì+#êyê?

|üØø£åHê[ø£ n&ÉT>∑TuÛ≤>∑+˝À ô|<ä›ô|<ä› #·¬øÿs¡ düŒ{Ïø±\T @s¡Œ&É&É+ >∑eTì+#·e#·TÃ ∫qï ∫qï #·¬øÿs¡
πsDTe⁄\T ø£*– ô|<ä›ô|<ä› #·¬øÿs¡ düŒ{Ïø±\T @s¡Œ&É‘êsTT.Ä$]>± e÷]Ã ø±ì, y˚&ç#˚dæ >±ì Á<ëeD≤\ qT+∫
|òüTq |ü<ësêú\qT y˚s¡T#˚ùd Á|üÁøÏj·TqT düŒ{Ïø°ø£s¡D n+{≤s¡T.

 eT] Ç~ @s¡ø£yÓTÆq e÷s¡TŒ?

Á<ëeD+˝À ø£s¡>∑ì düŒ{Ïø±\qT y˚&ç#˚dæ>±ì, Ä$]>± e÷]Ã>±ì |òüTq|ü<ësêú\qT y˚s¡T#˚ùd Á|üÁøÏj·TqT
düŒ{Ïø°ø£s¡D+ n+{≤s¡T.

 Ç~ @s¡ø£yÓTÆq e÷s√Œ ̇ e⁄ #Ó|üŒ>∑\yê?

düŒ{°ø°ø£s¡D˝À Á|üÁøÏj·T˝À ø=‘·Ô|ü<ës¡ú+ @s¡Œ&É<äT.

ø±ã{Ïº Ç~ uÛÖ‹ø£ e÷s¡TŒ.

uÛÖ‹ø£e÷s¡TŒ\ \ø£åD≤\T

 uÛÖ‹ø£ e÷s¡TŒ˝À ø=‘·Ô |ü<ës¡ú+ @s¡Œ&É<äT. |ü<ës¡ú s¡kÕj·Tq <Ûäsêà\T e÷s¡e⁄.

ñ<ë: ◊dt eTTø£ÿ\qT y˚&ç#˚dæq|ü⁄&ÉT ̇ s¡T>± e÷s¡TqT. eT+#·TeTTø£ÿ\T ø£s¡>∑&É+ uÛÖ‹ø£dæú‹˝À e÷s¡TŒ.

 uÛÖ‹ø£ e÷s¡TŒ ‘ê‘êÿ*ø£ e÷s¡TŒ eT]j·TT ~«>∑‘· e÷s¡TŒ.

ñ<ë: ˙{Ïì y˚&ç#˚dæq|ü⁄&ÉT Ä$]>± e÷s¡TqT. Ä$]ì #·̋ ≤¢s¡Ã&É+ <ë«sê ‹]– ˙s¡T>± e÷s¡Ãe#·TÃ.

 |ü<ës¡ú dü+|òüT≥q˝À e÷s¡TŒ e⁄+&É<äT.

ñ<ë: ã+>±s¡+ eTTø£ÿqT ø£]–+∫q|ü⁄&ÉT <ëì dæú‹˝À e÷s¡TŒedüTÔ+<̊ ø±˙ |ü<ës¡ú dü+|òüT≥q˝À e÷s¡TŒsê<äT.
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 In a physical change, change in physical properties such as colour, shape and size of a substance

may undergo a change.

For example, in cutting of vegetables changing physical properties such as size, shape and

colour of a substance.

Melting of wax in a lighted candle, ice converts to water on heating, water converts to

water vapour on heating, bulging out of balloon when we blow air into it, stretching of rubber

bands, change in colour of zinc oxide and lead oxide on heating are some more examples to

physical changes.

Let us check our understanding.

Here some changes are given in the table put (3) in the appropriate column.

S.
No Name of the Change

Change
in state

Change
in colour

Change
in shape

Change
in size

Formation
of new

substance

1. Heating of coloured candle

2. Heating of ice

3. Heating of water

4. Melting of gold ornaments

5. Burning of newspaper

6. Filling air into balloons

7. Cutting a piece of wood

8. Burning of crackers

9. Drying cloths in sunlight

10. Drying wet coconut

11. Change of milk to curd

12. Boiling egg

13. Change in cut apple/ brinjal

pieces

14. Change in mouth due to

pan chewing

Table-3
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 uÛÖ‹ø£ e÷s¡TŒ˝À |ü<ës¡ú uÛÖ‹ø£ <Ûäsêà …̋’q s¡+>∑T, Äø±s¡+ eT]j·TT |ü]e÷D+˝À e÷s¡TŒ »s¡T>∑TqT.

ñ<ë: ≈£Ls¡>±j·T\T Ò̋<ë |ü+&É¢qT ø£‹Ô]+∫q|ü⁄&ÉT yê{Ï Äø±s¡+ e÷s¡TqT, |ü]e÷D+ y˚s¡T>± e⁄+&ÉTqT.
n˝≤π> s¡+>∑T e÷s¡TqT.

yÓ\T>∑T‘·Tqï ø=y=«‹Ô ø£s¡>∑&É+, y˚&ç#˚ùdÔ eT+∫˙s¡T>± e÷s¡≥+, y˚&ç#˚ùdÔ ˙s¡T Ä$] ne≥+, >±*
}~q u…\÷Hé ô|<ä›>± ne«≥+, kÕ>∑Bj·Tã&çq s¡ã“s¡Tu≤+&ÉT, õ+ø˘ Ä¬ø’‡&é eT]j·TT ̋ …&é Ä¬ø’‡&é\T y˚&ç#˚ùdÔ
s¡+>∑T e÷s¡≥+ yÓTT<ä̋ …’q$ uÛÖ‹ø£e÷s¡TŒ\≈£î eT]ø=ìï ñ<ëVü≤s¡D\T.

eTq ne>±Vü≤qqT |üØøÏå+#·T≈£î+<ë+.

Çø£ÿ&É ø=ìï e÷s¡TŒ\T á |ü{Ïºø£q+<äT Çe«ã&Ü¶sTT. yê{Ïì dü]jÓÆTq es¡Tdü q+<äT {Ïø̆ (3)  e÷s¡TÿqT
ñ+#·+&ç.

Áø£.
dü+. e÷s¡TŒù|s¡T

dæú‹ À̋
e÷s¡TŒ

s¡+>∑T̋ À
e÷s¡TŒ

Äø±s¡+ À̋
e÷s¡TŒ

|ü]e÷D+
˝À e÷s¡TŒ

ø=‘·Ô |ü<ës¡ú+
@s¡Œ&ÉT≥

1. s¡+>∑T ø=y=«‹Ôẙ&ç#̊dæq|ü⁄&ÉT
2. eT+#·T >∑&É¶ ẙ&ç#̊dæq|ü⁄&ÉT
3. ˙{Ïì ẙ&ç #̊dæq|ü⁄&ÉT
4. ã+>±s¡T ÄuÛÑs¡D≤\T

ø£]–+∫q|ü⁄&ÉT
5. ø±–‘·+ ø±*Ãq|ü⁄&ÉT
6. u…\÷Hé̋ À>±* }~q|ü⁄&ÉT
7. ø£Ás¡eTTø£ÿ ø±*Ãq|ü⁄&ÉT
8. ≥bÕø±j·T\T ø±*Ãq|ü⁄&ÉT
9. ã≥º\T ñ‹øÏ Äπsdæq|ü⁄&ÉT
10. ø=ã“] m+&Éu…{Ïºq|ü⁄&ÉT
11. bÕ\T ô|s¡T>± e÷]q|ü⁄&ÉT
12. >∑T&ÉT¶ ñ&Éø£u…{Ïºq|ü⁄&ÉT
13. e+ø±j·T\T/Ä|æ̋ ŸqT eTTø£ÿ\T>±

ø√dæq|ü⁄&ÉT
14. bÕHé qeT*q|ü⁄&ÉT

|ü{Ïºø£̀ 3
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 In which cases  new substances are formed?

The substances which undergo change in colour or state or size or shape are Physical changes. But in
some changes new substance are formed. What do we call them?

4.7  Chemical Change
 Have you observed rusting of iron, curdling of milk?

 Do we get the same  substance after change? Is the change is temporary or permanent?

To know more about such type of changes let us do an activity in the lab.

Take a small piece of Magnesium ribbon. Burn
it on a flame. You will find brilliant white dazzling light
leaving a powdery substance behind.

 Does the ash formed look like Magnesium ribbon?

 Do you think the magnesium ribbon and the ash have
the same composition?

When magnesium burns in the presence of oxygen ,
it forms magnesium oxide in the form of powdered
ash. This is a new substance. Thus there is a change in
the composition.

Magnesium + oxygen    Magnesium Oxide

Collect ash and mix it with a small quantity of water and dissolve it. Another new substance
is formed

Magnesium Oxide + Water    Magnesium Hydroxide

 What do you observe?

 Do you observe any change in the state of the substance?

 Is it an acid or base?

Test the dissolved mixture with blue and red litmus papers to decide whether it is an acid or a
base.

Changes that occur with the formation of new substance with different chemical composition or
transformation of a substance into another substance with the evolution or absorption of heat or
light energy are termed as chemical changes.

Characteristics of a chemical change

 During chemical change new substances are formed.

 It is a permanent change and irreversible in nature.

fig. 7
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 ô|’ yê{Ï̋ À @ dü+<äs¡“¤+˝À ø=‘·Ô |ü<ësêú\T @s¡Œ&Ü¶sTT?
|ü<ësêú\ s¡+>∑T, dæú‹, Äø±s¡+, |ü]e÷D+˝À ø£*π> e÷s¡TŒH˚ uÛÖ‹ø£e÷s¡TŒ n+{≤s¡T. ø=ìï s¡ø±\

e÷s¡TŒ\˝À ø=‘·Ô |ü<ësêú\T @s¡Œ&É‘êsTT. yê{Ïì @eTì |æ\Tee#·TÃ?

4.7  s¡kÕj·Tìø£ e÷s¡TŒ
 MTs¡T ÇqTeTT ‘·T|ü|ü≥º&Üìï, bÕ\T ô|s¡T>∑T>± e÷s¡{≤ìï m|ü&Ó’Hê >∑eTì+#êsê?
 e÷s¡TŒ ‘·s¡Tyê‘· n<˚ |ü<ësêúìï bı+<ä>∑*>±e÷? Ç~ ‘ê‘êÿ*ø£ e÷sêŒ Ò̋ø£ XÊX¯«‘·e÷sêŒ?

Ç˝≤+{Ï e÷s¡TŒ\ >∑T]+∫ eT]+‘· ‘Ó\TdüTø√e&ÜìøÏ ÁøÏ+~ Á|üjÓ÷>∑XÊ\ ø£è‘ê´ìï ìs¡«Væ≤<ë›+.

yÓT^ïwæj·T+ ]ã“Hé rdüTø=ì ø=y=«‹Ô‘√ y˚&ç#˚ùdÔ
$Ts¡T$T≥T¢ >=*ù| ‘Ó\¢ì yÓTs¡T|ü⁄ ø±+‹‘√ bÕ≥T ã÷&ç<ä
@s¡Œ&ÉT‘·T+~.
 @s¡Œ&çq ã÷&ç<ä, yÓT^ïwæj·T+ ]ã“Hé ¬s+&É÷ ˇπø˝≤

ñHêïj·÷?
 yÓT^ïwæj·T+ ]ã“Hé̋ Àq÷, ã÷&ç<ä̋ Àq÷ ñ+&˚ n+XÊ\T

ˇø£fÒHê?
y Ó T–ïw æj · T+ ]ã“H éqT Äø Ï ‡»H é d üeTø £ å+˝À

eT+&ç+∫q|ü&ÉT yÓT^ïwæj·T+ Ä¬ø’‡&é ã÷&ç<ä s¡÷|ü+˝À
@s¡Œ&ç+~. Ç~ ̌ ø£ ø=‘·Ô |ü<ës¡∆+. n<˚ $<Ûä+>± yÓT^ïwæj·T+ ]ã“Hé̋ Àì eT÷\ø±\T ≈£L&Ü e÷s¡TŒ #Ó+<ësTT.

yÓT^ïwæj·T+ G ÄøÏ‡»Hé yÓT^ïwæj·T+ Ä¬ø’‡&é
yÓT^ïwæj·T+ ]ã“HéqT ø±*Ãq ‘·sê«‘· @s¡Œ&çq ã÷&ç<äqT ùdø£]+∫ ø=~›>± ̇ {Ï̋ À ø£\|ü+&ç. eTs=ø£ ø=‘·Ô

|ü<ës¡∆+ @s¡Œ&ç+~ ø£<ë
yÓT^ïwæj·T+ Ä¬ø’‡&é G ̇ s¡T  yÓT^ïwæj·T+ ôV’≤Á&Ü¬ø’‡&é

 MTπs+ >∑eTì+#ês¡T?
 |ü<ësêú\ dæú‹˝À @<Ó’Hê e÷s¡TŒqT |ü]o*+#êsê?
 @s¡Œ&çq $TÁX¯eT+ ÄeT¢e÷, øå±s¡e÷?

Bìø√dü+ $TÁX¯e÷ìï ms¡T|ü⁄, ˙* *≥àdt ø±–‘·+˝À |üØøÏå+∫ n~ ÄeT¢e÷, øå±s¡e÷ >∑T]Ô+#·+&ç.
ø±ã{Ïº @ e÷s¡TŒ˝ÀHÓ’‘˚ |ü<ës¡ú dü+|òüT≥q˝À e÷s¡TŒ »]– ̌ ø£ Áø=‘·Ô |ü<ës¡∆+ @s¡Œ&ÉT‘·T+<√ n≥Te+{Ï

e÷s¡TŒ*ï s¡kÕj·Tq e÷s¡TŒ n+{≤s¡T. á e÷s¡TŒ˝À ñwüº+ ̋ Ò<ë ø±+‹ X̄øÏÔ $&ÉT<ä\e&É+ ̋ Ò<ë Á>∑Væ≤+#·ã&É&É+
»s¡T>∑T‘·T+~.
s¡kÕj·Tq e÷s¡TŒ\ \ø£åD≤\T
 s¡kÕj·Tq e÷s¡TŒ\T »]π>≥|ü&ÉT ø=‘·Ô |ü<ësêú\T @s¡Œ&É‘êsTT.
 Ç~ XÊX¯«‘·e÷s¡TŒ eT]j·TT n~«>∑‘· dü«uÛ≤e+ ø£\~.

|ü≥+ 7
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When food gets spoiled, it produces a foul smell. Shall we
call this change as a chemical change?

You know that plants produce their food by a process
called photosynthesis. Can we call photosynthesis a chemical
change?

Discuss in the class. Give reflections. fig. 8

 Chemical composition of the substance changes.

 Heat, light  may be released or absorbed.

 A colour change may take place and sound may be produced.

Rusting of Iron

 Did you observe iron nails, iron gates, iron benches or pieces of iron left in the open ground for

a long time?

 Did you observe any change in colour?

We observed that a brown layer on the surface of iron

articles. When iron reacts with atmospheric oxygen and

moisture and forms a new substance called Iron oxide as

rust on iron artciles. This process is known as rusting.

iron + oxygen (from air) + water    rust (Iron oxide)

 How can we protect the iron articles from rusting?

The Iron pillar at Delhi

Amazingly there is an iron that did not rust! There
is an iron pillar at the Qutub complex in Delhi which is
more than 1600 years  of age. Even after such a long
period, the iron pillar kept in open space has not rusted
at all.  Do you know how?  It is made by 98% wrough
iron, a special type of iron that has 1% of phosporous.
It don’t have Sulphur and Magnesium.  More over the
pillar is covered by a thin layer of compound called
misawitea. So rusting of this iron piller is too slow and
it will take thousands of years to get rusted.

fig. 9

fig. 10
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ÄVü‰s¡+ bÕ&Ó’yêdüq sêe&É+ nH̊~ ̌ ø£ e÷s¡TŒ. Bìì s¡kÕj·Tqe÷s¡TŒ
nqe#êÃ?

yÓTTø£ÿ\T øÏs¡D»q´ dü+jÓ÷>∑ÁøÏj·T <ë«sê ‘·eT ÄVü‰sêìï ‘·j·÷s¡T#̊düT
≈£î+{≤sTT. áe÷s¡TŒqT s¡kÕj·Tq e÷s¡TŒ nì nqe#êÃ?

‘·s¡>∑‹˝À #·]Ã+#·+&ç. n_ÛÁbÕj·÷\T ‘Ó\|ü+&ç.
|ü≥+ 8

 |ü<ës¡ú s¡kÕj·Tq dü+|òüT≥q+ e÷s¡T‘·T+~.
 ñwüí+, ø±+‹ $&ÉT<ä\ ø±e#·TÃ ˝Ò<ë Á>∑Væ≤+|üe#·TÃ.
 s¡+>∑T˝À e÷s¡TŒ »s¡>∑e#·TÃ eT]j·TT <Ûä«ì ñ‘·Œ‹Ô ø±e#·TÃ.

ÇqTeTT ‘·T|ü|ü≥º&É+

 m≈£îÿeø±\+ Äs¡Tãj·T≥ ñqï ÇqT|üd”\\qT, π>≥¢qT ≈£îØÃ\qT, πs≈£î\qT MT¬s|ü&Ó’Hê >∑eTì+#êsê?
 s¡+>∑T˝À @<Ó’Hê e÷s¡TŒqT >∑eTì+#êsê?

ÇqT|ü edüTÔe⁄\ MT<ä >√<ÛäTeT s¡+>∑T˝À ̌ ø£ bıs¡ @s¡Œ&É&Üìï
>∑eTì+∫ ñ+{≤s¡T. Ä bıs¡qT ‘·T|ü n+{≤+. n˝≤ bıs¡ @s¡Œ&˚
Áø£e÷ìï ‘·T|ü⁄Œ |ü≥º&É+ n+{≤s¡T. ÇqTeTT ‘·T|ü⁄Œ |ü≥º&ÜìøÏ ÄøÏ‡»Hé
eT]j·TT ˙s¡T (˙{ÏÄ$¬s’Hê düπs) nedüs¡+. >±*˝À ‘˚eTXÊ‘·+
m≈£îÿe>± e⁄+fÒ ÄÁs¡›‘· m≈£îÿe e⁄+~ n+{≤+. n˝≤+≥|ü⁄&̊ ‘·T|ü⁄Œ
|ü≥º&É+ ẙ>∑+>± e⁄+≥T+~. ‘·T|ü⁄Œ |ü≥º&É+ ÇqT|ü edüTÔe⁄\ô|’ Á|üuÛ≤e+
#·÷|æ HêX¯q+ #˚düTÔ+~. ÇqTeTT˝À ‘·j·÷¬s’q e+‘Óq\T, z&É\T, ø±s¡T¢, Á≥≈£îÿ\T yÓTT<ä\sTTq$ HêX¯q+
ne&É+ e\¢ m≈£îÿe Ä]∆ø£qwüº+ »s¡T>∑TqT.

 eTq+ ÇqT|ü edüTÔe⁄\T ‘·T|ü|ü≥º≈£î+&Ü m˝≤ s¡øÏå+#·Tø√yê*?

&Ûç©¢̋ À ÇqT|ü düÔ+uÛÑ+
ÄX¯Ãs¡́ +>± ‘·T|ü|ü≥ºì ˇø£ ÇqT|ü düÔ+uÛÑ+ ñ+~! &Ûç©¢̋ Àì

≈£î‘·TuŸ ø±+ô|¢ø˘‡ q+<äT 1600 dü+e‘·‡sê\ ÁøÏ‘·+ Hê{Ï ˇø£ ÇqT|ü
düÔ+uÛÑ+ ø£\<äT. #ê˝≤ ø±\+bÕ≥T <ëìì ãj·T≥ yê‘êes¡D+˝À
ñ+∫q|üŒ{Ïø° n~ ‘·T|ü|ü≥º≈£î+&Ü n˝≤π> ñ+~. m˝≤>√ MT≈£î ‘Ó\TkÕ?
n~ 98% <äTø£ÿ ÇqTeTT nH̊ Á|ü‘̊´ø£ ÇqTeTT#̊ ‘·j·÷s¡T #̊j·Tã&ç+~.
<ëì˝À 1% bòÕdüŒs¡dt ñ+≥T+~. n~ dü\Œ¤sY eT]j·TT yÓT^ïwæj·T+\qT
ø£*– ñ+&É<äT. á düÔ+uÛÑ+ô|’ $TkÕ$fÒ nH̊ |ü<ës¡ú+‘√ ≈£L&çq |ü\T#·ì bıs¡ ñ+≥T+~. n+<äTe\¢ ÇqT|ü
düÔ+uÛÑ+ ‘·T|ü|ü≥º&É+ ì<ëq+>± »s¡T>∑T‘·T+~. eT]j·TT Ç~ ‘·T|ü |ü≥Tº≥≈£î ẙ\ dü+e‘·‡sê\T |ü&ÉT‘·T+~.

|ü≥+ 9

|ü≥+ 10
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Do all the materials react with oxygen in the air?

Observe Gold and Silver. You wear them in the form of ornaments. Even if they get exposed
to air for long time, they do not change their colour. Why?

Ways to prevent iron from rusting

Do not allow the iron articles to come in direct contact with oxygen in the air and water. Apply
a coat of paint or grease on iron articles.

 Are there any other ways by which rusting of iron can be prevented?

Galvanisation

 Have  you observed  the handles of bicycles, metal rims of bicycle and motor cycles?

 Do these articles rust? If not why?

You will notice that all the above mentioned articles are made up of iron .They didn’t rusted
even though they are exposed to air.

If we observe carefully we notice that there is  some metallic coating on these objects.

To prevent iron articles from coming contact with oxygen in air and water, a layer of another
metal like chromium or zinc is coated on them.

This process of deposition of a layer of zinc on iron is called Galvanization.

Browning is not only observed on iron articles but also on cut fruits and vegetables.

Let us discuss about it

Browning of cut fruits and vegetables

Take an apple, a brinjal, a potato, a tomato, a cucumber, a banana and cut each into small
pieces. Place them in separate plates and expose them to open air for sometime.

 What changes do you notice?

We can see brown layer on their outer surface.

 Can you prevent the browning of cut vegetables and fruits?

 Have you observed your mother keeping the cut potatoes or brinjals in cold water?

Why does she put in cold water? Cold water prevents the outer surface of the potato and
brinjal from colouring. Small quantities of acids like vinegar or lemon juice in water will also
prevent browining of  vegetables.

You can also rub the surface of cut fruits with juices of citrus fruits like lemon to avoid from
browning. The layer of lemon juice reduces the reaction on the surface of the fruit.Ascorbic acid
(vitamin C) can also be used to prevent browning.

Let us check our understanding.
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nìïs¡ø±\ edüTÔe⁄\T >±*˝Àì ÄøÏ‡»Hé‘√ #·s¡́  bı+<äT‘êj·÷?
ã+>±s¡+ eT]j·TT yÓ+&ç\qT |ü]o*+#·+&ç. yê{Ïì ÄuÛÑs¡D≤\ s¡÷|ü+˝À eTq+ <Ûä]kÕÔeTT.

yê{Ïì m≈£îÿe ø±\+ bÕ≥T >±* ‘·– Ò̋≥≥T¢ ñ+∫q|üŒ{Ïø° s¡+>∑T e÷s¡e⁄. m+<äT≈£î?

ÇqTeTT ‘·T|ü|ü≥º≈£î+&Ü ìyê]+#̊ #·s¡́ \T
ÇqT|ü edüTÔe⁄\qT H˚s¡T>± >±*˝Àì ÄøÏ‡»Hé eT]j·TT ‘˚eT ‘êø£≈£î+&Ü C≤Á>∑‘·Ô|ü&Ü*. ‘·s¡Tyê‘· ÇqT|ü

edüTÔe⁄\ô|’ Á^E Ò̋<ë s¡+>∑TqT |üPj·÷*.
 ÇqTeTT ‘·T|ü|ü≥º≈£î+&Ü ìyê]+#˚ #·s¡́ \T Ç+ø± @yÓTÆHê ñHêïj·÷?

>±\«˙ø£s¡D
 ôd’øÏ̋ Ÿ, yÓ÷{≤sY ôd’øÏfi¢̄ Vü‰´+&ç̋ Ÿ‡qT, ]eTTà\qT MTs¡T m|ü&Ó’Hê #·÷XÊsê?
 Ç≥Te+{Ï edüTÔe⁄\T ‘·T|ü⁄Œ |ü&É‘êj·÷? m+<äTe\¢ |ü≥ºe⁄?

ô|’q #Ó|æŒq edüTÔe⁄\ìï ÇqTeTT‘√ #˚dæqeì MTs¡T >∑T]ÔkÕÔs¡T. n$ >±*˝À m≈£îÿe düeTj·T+
ñ+∫q|üŒ{Ïø° ‘·T|ü |ü≥ºe⁄.

MTs¡T C≤Á>∑‘·Ô>± |ü]o*ùdÔ Ä edüTÔe⁄\ô|’ ø=+‘· ̋ ÀVü≤|ü⁄ |üP‘·qT MTs¡T >∑eTì+#·e#·TÃ. ÇqT|ü edüTÔe⁄\qT
H̊s¡T>± >±*˝Àì ÄøÏ‡»Hé eT]j·TT ̇ {ÏøÏ ‘êø£≈£î+&Ü ñ+#·&É+ ø√dü+ yê{Ïô|’ Áø√$Tj·T+ ̋ Ò<ë õ+ø̆ ̋ ÀVü‰\‘√
#̊dæq |üP‘·qT |üPkÕÔs¡T.

ÇqTeTTô|’ õ+ø˘ |üP‘·qT |üPùd $<ÛëHêìï >±\«˙ø£s¡DeTT n+{≤s¡T.
s¡+>∑T e÷s¡≥+ nH˚~ πøe\+ ÇqT|ü edüTÔe⁄\˝À e÷Á‘·y˚T #·÷&ÉeTT. eTTø£ÿ\T>± #˚dæq ≈£Ls¡>±j·T\T

eT]j·TT |ü+&É¢̋ À eTq+ >∑eTì+#·e#·TÃ.
Bì >∑T]+∫ Ç|ü&ÉT #·]Ã<ë›+.

eTTø£ÿ\T>± #̊dæq |ü+&ÉT¢ eT]j·TT ≈£Ls¡>±j·T\˝À s¡+>∑T e÷s¡TŒ
Ä|æ̋ Ÿ, e+ø±j·T, Ä\T>∑&É¶, ≥e÷{≤, <√düø±j·T, ns¡{Ï|ü+&ÉT, eTTø£ÿ\T>± ø√dæ $&ç$&ç>± ù|¢≥¢̋ À

ô|≥º+&ç. ø=+‘·ùd|ü⁄ >±* ‘·– Ò̋ $<Ûä+>± ñ+#·+&ç.
 @+ e÷s¡TŒ >∑eTì+#êe⁄?

yê{Ï ñ|ü]‘·̋ ≤\ô|’ eTq+ s¡+>∑T|üP‘·qT #·÷&Ée#·TÃ.
 ø£‹Ô]+∫q |ü+&ÉT¢ eT]j·TT ≈£Ls¡>±j·T\˝À s¡+>∑T e÷s¡≈£î+&Ü eTq+ #˚j·Te#êÃ?
 MT neTà m|ü&Ó’Hê ø£‹Ô]+∫q ã+>±fi≤<äT+|ü\T ̋ Ò<ë e+ø±j·T\qT #·\¢ì ̇ {Ï̋ À ẙj·T≥+ ̇ e⁄ >∑eTì+#êyê?

ÄyÓT yê{Ïì #·\¢ì ̇ {Ï̋ À m+<äT≈£î y˚dæ+~? ã+>±fi≤<äT+|ü eT]j·TT e+ø±j·T eTTø£ÿ\T #·\¢ì ̇ {Ï̋ À
ñ+#·&É+ e\q s¡+>∑T e÷s¡≈£î+&Ü ñ+{≤sTT. á$<Ûä+>± ø£‹Ô]+∫q ≈£Ls¡>±j·T\˝À s¡+>∑T e÷s¡TŒqT
ìyê]+#·&ÜìøÏ ‘·≈£îÿe |ü]e÷D+˝À yÓì>∑sY Ò̋<ë ìeTàs¡dü+ ˝≤+{Ï Äe÷¢\qT ø£\|üe#·TÃ.

|ü+&É¢eTTø£ÿ\T ñ|ü]‘·̋ ≤\ô|’ #·s¡́ qT ‘·–Z+#·T≥≈£î ìeTàC≤‹ |ü+&Ó¢Ìq ìeTàs¡dü+ jÓTTø£ÿ |üP‘·qT |üPkÕÔs¡T.
ÄkÕÿ]“ø˘ ÄeT¢+ ($≥$THé`dæ) á s¡+>∑Te÷s¡TŒqT ìyê]+#·T≥≈£î yê&É‘ês¡T. eTq ne>±Vü≤qqT
|üØøÏå+#·T≈£î+<ë+.
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Table-4

Sl.
No.

Name of the Fruit
Whether turned brown or not

1. Apple

2 Brinjal

3 Potato

4 Tomato

5 Cucumber

6 Mango

NoYes

Record your observation in the above table.

 In which fruit or vegetable do you notice change in colour?

 Why does this change occurs?

Some fruits and vegetables when cut, react with oxygen in the air. The process of reaction with
oxygen is called oxidation.  Due to this oxidation process  brown layer is formed on the surface of
fruits and vegetables.

4.8  Environmental issues due to physical and chemical changes
Chemical and physical changes occur all

around us. These changes are essential parts of
our daily lives. However a few of the physical and
chemical changes that occur daily are harmful to
the environment. For example plastic
decomposition, global warming, effects of acid rain
and oil spills, earthquakes, floods etc.,

Plastic waste is a widely recognised source
of pollution. Most plastics are non biodegradable.
They take hundreds of years to decompose.
Hence their disposal causes pollution.

Global warming is due to drastic increase in the emission of carbon dioxide by the burning of
fossil fuels.The climate change affects not only the atmosphere and living things on land but also
creatures of ocean. Acidic gases are produced when fossil fuels such as coal and oil are burned in
power station, factories and homes. Oil spills occur when liquid petroleum is released into the
environment by human interference causing damage to creatures of ocean.

Changes are quite common in nature. Human beings are misusing the natural resources for
their needs. But we should take care that our deeds should not bring drastic changes that causes
harm to the nature and mankind.

fig. 11
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|ü{Ïºø£̀ 4

Áø£.dü+. |ü+&ÉT ù|s¡T s¡+>∑T e÷s¡TŒ ñ+≥T+~

1. Ä|æ̋ Ÿ
2 e+ø±j·T
3 ã+>±fi≤<äT+|ü
4 ≥yÓ÷{≤
5 <√düø±j·T
6 e÷$T&çø±j·T

ø±<äTne⁄qT

MT |ü]o\q\qT ô|’ |ü{Ïºø£̋ À qyÓ÷<äT#˚j·T+&ç
 |ü+&ÉT¢ Ò̋<ë ≈£Ls¡>±j·T\ s¡+>∑T\˝À @ e÷s¡TŒ >∑eTì+#ês¡T?
 Ç≥Te+{Ï e÷s¡TŒ m+<äTe\¢ ø£*–+~?

ø=ìï |ü+&ÉT¢, ≈£Ls¡>±j·T\T ø√dæq|ü&ÉT n$ >±*˝Àì ÄøÏ‡»Hé‘√ #·s¡́  bı+<äT‘êsTT. ÄøÏ‡»Hé‘√ #·s¡́
bı+<ä&Üìï Äø°‡ø£s¡DeTT n+{≤s¡T. á Äø°‡ø£s¡D #·s¡́  e\¢ yê{Ï ñ|ü]‘·̋ ≤\ô|’ >√<ÛäTeTs¡+>∑T |üP‘· @s¡Œ&ÉT‘·T+~.

4.8  uÛÖ‹ø£ eT]j·TT s¡kÕj·Tq e÷s¡TŒ\ e\¢ @s¡Œ&ÉT‘·Tqï |üsê´es¡D düeTdǘ \T
eTq#·T≥÷º #ê˝≤ s¡ø±\ uÛÖ‹ø£ s¡kÕj·Tq e÷s¡TŒ\T »s¡T>∑T‘·THêïsTT. M{Ï̋ À eTq≈£î ø=ìï nedüs¡yÓTÆq$

ñHêïsTT. ñ<ëVü≤s¡D≈£î ÄVü‰s¡+ Js¡í+ ø±e&É+, <äVü≤q+,
Á<äyê_Ûdüs¡D+, dæú‹e÷s¡TŒ yÓTT<ä\sTTq$. nsTT‘˚ ø=ìï
uÛÖ‹ø£ s¡kÕj·Tq e÷s¡TŒ\T |üsê´es¡D+ô|’ <äTÁwüŒuÛ≤e+
#·÷|ü⁄‘·THêïsTT. ñ<ëVü≤s¡D≈£î bÕ¢dæºø˘ e´sêú´\T, >√¢ã˝Ÿ
yê]à+>¥, ÄeT¢ esê¸\T, eT]j·TT düeTTÁ<ë\ô|’ q÷HÓ\T
ˇ*øÏ yê´|æÔ#Ó+<ä&É+.

Á|üdüTÔ‘·+ bÕ¢dæºø˘ e´sêú\T ø±\TcÕ´ìøÏ Á|ü<Ûëq
ø±s¡DeTe⁄‘·THêïsTT. #ê˝≤ s¡ø±\ bÕ¢dæºø̆\T Je $∫Ã¤qï+
#Ó+<äì$. n+<äTπø uÛÑ÷$T eT]j·TT ̇ {Ï ø±\Twǘ + ô|]–
|üsê´es¡D+ <Óã“‹+{À+~. bÕ¢dæºø̆\T $∫Ã¤qï+ ø±e&ÜìøÏ
ø=ìï e+<ä\ dü+e‘·‡sê\T |ü&ÉT‘·T+~.

•˝≤» Ç+<ÛäHê\ yê&Éø£+ ô|s¡>∑&É+ e\¢ yê‘êes¡D+˝À ø±s¡“Hé &Ó’ Ä¬ø’‡&é XÊ‘·+ ô|]– >√¢ã˝Ÿ
yê]à+>¥≈£î <ë]rdæ+~. n˝≤π> |ü]ÁX¯eT˝À >∑èVü‰\˝À eT+&ç+#˚ Ç+<ÛäHê\ e\¢ neT¢ yêj·TTe⁄\ $&ÉT<ä\
ô|]–+~. yê‘êes¡D+ eT]j·TT uÛÑ÷$Tô|’ ìedæ+#˚ Je⁄\πø ø±≈£î+&Ü ̇ {Ï̋ À e⁄+&˚ Je⁄\ eTqT>∑&É≈£î ≈£L&Ü
eTT|ü⁄Œ @s¡Œ&ç+~. e÷qe ‘·|æŒ<ë\ e\¢ düeTTÁ<ë\˝À ô|Á{À*j·T+ dü+ã+~Û‘· Á<äyê\T yê´|æÔ #Ó+~q|ü⁄&ÉT
n˝≤π> |ü]ÁX̄eT\ qT+&ç q÷HÓ e´sêú\T düeTTÁ<ë\˝ÀøÏ e~*q|ü⁄&ÉT düeTTÁ<ä+˝Àì Je⁄\ eTqT>∑&É Á|üXÊïs¡úø£+
ne⁄‘·T+~.

e÷s¡TŒ\T Á|üø£è‹˝À düs¡«kÕ<Ûës¡D+. nsTT‘̊ eTq+ #̊ùd |üqT\T Á|üø£è‹øÏ, e÷qyê[øÏ Vü‰ì ø£*–+#̊≥+‘·{Ï
rÁeyÓTÆq e÷s¡TŒ\≈£î ø±s¡D+ ø±≈£î+&Ü C≤Á>∑‘·Ô rdüTø√yê*.

|ü≥+ 11
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Reversible change, irreversible change, periodic change, nonperiodic change, physical
change, crystallization, chemical change, galvonization, rusting, global warming.

 Ice converting to water, water converting to steam are reversible changes.

 Ripening of fruits is irreversible change.

 Formation of day and night, occurance of seasons are periodic changes.

 Flowers changing to fruits and curding of milk are useful changes.

 The change occurs only in size, colour and shape of the substance and no change in

chemical composition are called physical changes.

 Chemical change occurs with the formation of new substance in different chemical

composition.

 The process of depositing zinc on either metals is called Galvanisation.

 The process of separating a soluble solid from the solution on heating is called Crystallisation.

I. Fill in the Blanks.

1. Changes  in which  new  substances  are formed are called ___________ changes.

2. Magnesium + Oxygen   

3. Milk converted to curd is _______________ change

4. Rusting of iron is protected by_______________ process

II. Choose the correct answer.

1. When a woolen yarn is knitted to get a sweater, the change can be described as

a) Physical change b) Chemical change [ ]

c) Endothermic reaction d) Exothermic reaction

2. The chemical change among the following is _______________ [ ]

a) Water to clouds b) Growth of a tree

c) Cow dung to bio gas d) Ice to water

3. Which is an example of a periodic change. [ ]

a) Earth quake b) Formation of rainbow

c) Occurance of tides in sea d) Showering of rain
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~«>∑‘·e÷s¡TŒ, n~«>∑‘·e÷s¡TŒ, Äes¡Ôqe÷s¡TŒ, nHêes¡Ôqe÷s¡TŒ, uÛÖ‹ø£e÷s¡TŒ, düŒ{Ïø°ø£s¡D, s¡kÕj·Tqe÷s¡TŒ,
>±\«HÓ’CÒwüHé, ‘·T|ü|ü≥º&É+, >√¢ã˝Ÿyê]à+>¥.

 eT+#·T˙s¡T>± e÷s¡&É+, ˙s¡T Ä$]>± e÷s¡&É+ ~«>∑‘· e÷s¡TŒ.
 |ü+&ÉT¢ |üø±«ìøÏ sêe&É+ n~«>∑‘· e÷s¡TŒ.
 sêÁ‹ |ü>∑\T @s¡Œ&É&É+, ãTT‘·Te⁄\T e÷s¡&É+ Äes¡Ôq e÷s¡TŒ\T.
 |üP\T, |ü+&ÉT¢>± e÷s¡&É+, bÕ\T ô|s¡T>∑T>± e÷s¡&É+, ñ|üjÓ÷>∑ø£s¡yÓTÆq e÷s¡TŒ\T.
 ˇø£ |ü<ës¡∆+ jÓTTø£ÿ |ü]e÷D+ s¡+>∑T eT]j·TT Äø±s¡+˝À e÷Á‘·y˚T e÷s¡TŒ »]– |ü<ës¡ú

dü+|òüT≥q˝À e÷s¡TŒ »s¡>∑ì e÷s¡TŒì uÛÖ‹ø£ e÷s¡TŒ n+{≤s¡T.
 |ü<ës¡∆ dü+|òüT≥q˝À e÷s¡TŒ »]– Áø=‘·Ô |ü<ës¡∆+ @s¡Œ&˚ e÷s¡TŒqT s¡kÕj·Tìø£ e÷s¡TŒ n+{≤s¡T.
 ˇø£ ˝ÀVü≤+ô|’ õ+ø˘ |üP‘· |üPj·T&Üìï >±\Œ˙ø£s¡D+ n+{≤s¡T.
 y˚&ç#˚dæ Á<ëeD≤\ qT+∫ ø£]–q |òüTq |ü<ësêú\qT y˚s¡T#˚ùd Á|üÁøÏj·TqT düŒ{Ïø°ø£s¡D n+{≤s¡T.

I. U≤∞\qT |üP]+|ü⁄eTT.

1. @ e÷s¡TŒ\˝ÀHÓ’‘˚ Áø=‘·Ô |ü<ësêú\T @s¡Œ&É‘êjÓ÷ yê{ÏøÏ..................n+{≤s¡T

2. yÓT^ïwæj·T+ G ÄøÏ‡»Hé ..................
3. bÕ\T, ô|s¡T>∑T>± e÷s¡&É+ .................. e÷s¡TŒ.
4. ‘·T|ü⁄Œ |ü≥¶&Üìï ìs√~Û+#˚ |ü<ä∆‹..................

II. dü]jÓÆTq »yêãT dü÷∫+#·T nø£ås¡eTTqT Áu≤¬ø{Ÿ ˝À sêj·T+&ç.
1. ñìï <ësê\˝À ôd«≥ºsY n\¢&É+ nH˚~ @e÷s¡TŒ (       )

m) uÛÖ‹ø£ e÷s¡TŒ _) s¡kÕj·Tq e÷s¡TŒ
dæ) ñwüíÁ>±Vü≤ø£ #·s¡́ &ç) ñwüíyÓ÷#·ø£ #·s¡́

2. ÁøÏ+~ yê{Ï̋ À s¡kÕj·Tq e÷s¡TŒ (       )
m) ˙s¡T y˚T|òü÷\T>± e÷s¡&É+ _) #Ó≥Tº ô|s¡>∑&É+
dæ) Äe⁄ù|&É qT+∫ ãjÓ÷>±´dt ‘·j·÷Ø &ç) eT+#·T qT+&ç ˙s¡T>± e÷s¡T≥

3. ÁøÏ+~ yê{Ï̋ À Äes¡Ôq e÷s¡TŒ (       )
m) uÛÑ÷ø£+bÕ\T _) Ç+Á<Ûä<äqdüT‡ @s¡Œ&É&É+
dæ) düeTTÁ<ë\˝À n\\T @s¡Œ&ÉT≥ &ç) es¡̧+ sêe&É+
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4. Photosynthesis by green plant is a [ ]

a) Physical change b) Chemical change

c) Reversible change d) None of the above

III. Matching.

Group A Group B

A) Growing hair ( )        1. Chemical change

B) Breaking Mirror ( )        2. Acetic Acid

C) Galvanisation ( )        3. Slow change

D) Vinegar ( )        4. Physical change

E) Atmospheric pollution ( )        5.  Depositing zinc on iron metal

        6. Fast change

IV. Answer the following questions.

1. Distinguish physical and chemical changes.

2. When  a  candle  is  burnt, what  type  of changes takes place? Give another example of  the

similar process.

3. Define crystalization

4. Guess the consequences of burning crackers during festivals and celebrations.

5. Prove experimentally chemical change is a permanent change?

6. Guess the reasons for increase of plastic pollution.

7. How can you appreciate the role of periodic changes in nature?

8. Suggest some methods to prevent rusting of iron articles.

9. Ravi  prepared  carbon-dioxide  using baking soda and vinegar.  Carbon-dioxide changed  lime

water  into milky white. Represent this experiment in a diagram with labelling.

 Collect  information  on  the  process  of artificial ripening of  fruits in fruit market and discuss

whether it is useful or harmful.

 When you burn a piece of wood different changes take place analyse the following. Predict

possible changes and list them all.

a) Are  there  any physical changes among them?

b) How many forms of  energy are released in the change?

c) What chemical changes do you notice?

Explain briefly why these occur.
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4. yÓTTø£ÿ\˝À »]π> øÏs¡D»q´ dü+jÓ÷>∑ÁøÏj·T nH˚~ (       )
m) uÛÖ‹ø£ e÷s¡TŒ _) s¡kÕj·Tqe÷s¡TŒ
dæ) ~«>∑‘· e÷s¡TŒ &ç) @Mø±<äT

III. »‘·|üs¡#·+&ç.
Á>∑÷|t m Á>∑÷|t _

A) yÓ+Á≥Tø£\T ô|s¡T>∑T≥ ( )        1. s¡kÕj·Tq e÷s¡TŒ
B) n<ä›+ |ü>∑\ø=≥Tº≥ ( )        2. mdæ{Ïø˘ ÄeT¢+
C) >±\«˙ø£s¡D+ ( )        3. HÓeTà<Ó’q e÷s¡TŒ
D) yÓì>∑sY ( )        4. uÛÖ‹ø£ e÷s¡TŒ
E) yê‘êes¡D ø±\Twǘ + ( )        5. ÇqTeTTô|’ õ+ø˘ |üP‘· |üPj·T&É+

      6. y˚>∑e+‘·yÓTÆq e÷s¡TŒ
IV. øÏ+~ Á|üX¯ï\≈£î »yêãT\T sêj·T+&ç.

1. uÛÖ‹ø£ eT]j·TT s¡kÕj·Tq e÷s¡TŒ\≈£î ‘˚&Ü\T ‘Ó\Œ+&ç.
2. ø=y=«‘·TÔ\qT eT+&ç+#·>± @ s¡ø£yÓTÆq e÷s¡TŒ »s¡T>∑TqT? n<˚$<ÛäyÓTÆq #·s¡́ ≈£î ̌ ø£ ñ<ëVü≤s¡D Çe«+&ç.
3. düŒ{Ïø°ø£s¡D nq>± @$T?
4. |ü+&ÉT>∑\|ü&ÉT ≥bÕdüT\T ø±\Ã&É+ e\q »]π> |ü]D≤e÷\qT n+#·Hê y˚j·T+&ç.
5. s¡kÕj·Tqe÷s¡TŒ XÊX¯«‘·e÷s¡TŒ nì Á|üjÓ÷>∑ |üPs¡«ø£+>± ìs¡÷|æ+#·+&ç.
6. bÕ¢dæºø˘ ø±\Twǘ + ô|s¡>∑{≤ìøÏ ø±s¡D≤\T n+#·Hê y˚j·T+&ç.
7. Á|üø£è‹˝À Äes¡Ôq e÷s¡TŒ\ bÕÁ‘·qT ˙e⁄ m˝≤ n_Ûq+~kÕÔe⁄?
8. ÇqT|ü edüTÔe⁄\T ‘·T|ü|ü≥º&Üìï ìyê]+#·&ÜìøÏ ø=ìï |ü<ä∆‘·T\qT dü÷∫+#·+&ç.
9. s¡$ uÒøÏ+>¥ c˛&Ü eT]j·TT yÓì>∑sYqT ñ|üjÓ÷–+∫ ø±s¡“Hé &Ó’ Ä¬ø’‡&éqT ‘·j·÷s¡T#̊XÊ&ÉT. ø±s¡“Hé &Ó’ Ä¬ø’‡&é

düTqï|ü⁄‘˚≥qT bÕ\e Ò̋ ‘Ó\¢>± e÷]Ã+~. á Á|üjÓ÷>±ìï #·ø£ÿì |ü≥+>± ∫Á‹+∫ uÛ≤>±\T >∑T]Ô+#·+&ç.

 |ü+&É¢ e÷¬sÿ{Ÿ̋ À ø£èÁ‹eT+>± |ü+&É¢qT eT>∑Zu…≥º&ÜìøÏ dü+ã+~Û+∫q düe÷#êsêìï ùdø£]+#·+&ç eT]j·TT
n~ ñ|üjÓ÷>∑ø£s¡yÓTÆq<ë ̋ Ò<ë Vü‰ìø£s¡yÓTÆq<ë #·]Ã+#·+&ç.

 MTs¡T #Óø£ÿeTTø£ÿqT ø±*Ãq|ü&ÉT $$<Ûä s¡ø±\ e÷s¡TŒ\T »s¡T>∑T‘êsTT. yê{Ïì $X‚¢wæ+#·+&ç. e#˚Ã
e÷s¡TŒqT n+#·Hê y˚dæ C≤_‘êqT ‘·j·÷s¡T#˚j·T+&ç.

a) yê{Ï̋ À uÛÖ‹ø£e÷s¡TŒ\T @yÓ’Hê ñHêïj·÷?

b) Ä e÷s¡TŒ˝À mìïs¡ø±\ X¯øÏÔs¡÷bÕ\T $&ÉT<ä\j·÷´sTT?

c) MTs¡T >∑T]Ô+∫q s¡kÕj·Tq e÷s¡TŒ\T @$?

n$ m+<äT≈£î »s¡T>∑T‘êjÓ÷ $e]+#·+&ç.
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Learner will be able to

• differentiate plant fibres from animal fibres.

• explain the processing of wool and silk
fibres.

• draw labelled diagrams representing life
cycle of silkmoth.

• identify different types of artificial fibres.

• identify quality animal fibres basing on
observable features.

Learning outcomes Concepts covered

5.1 Wool – Wool yielding Animals

5.2 Silk

5.3 How to identify the quality of animal

fibres

5.4 Artificaial fibres

5.5 Maintanence of Clothes – Health

Aspects

Observe what do people wear in these two different Situations.

 Which clothes do people wear in cold regions?

 Which fabrics are used to make these clothes?

 Which fabric do you choose to wear in important celebrations like marriages?

fig. 1
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nuÛÑ́ düq |òü*‘ê\T uÛ≤eq\T

Çe«ã&çq ¬s+&ÉT dü+<äs¡“¤eTT\˝À, Á|ü»\T m≥Te+{Ï egeTT\qT <Ûä]+∫ ñHêïs√ >∑eTì+#·+&ç.
 Á|ü»\T #·* Á|ü<˚X¯eTT\˝À ìedædüTÔqï|ü⁄Œ&ÉT @ @ <äTdüTÔ\qT <Ûä]kÕÔs¡T?
 á <äTdüTÔ\T @ eg+ ‘√ ‘·j·÷s¡e⁄‘êsTT?
 $yêVü≤eTT e+{Ï eTTK´ y˚&ÉTø£\˝À @ eg+ ‘√ ‘·j·÷s¡sTTq <äTdüTÔ\qT ˙e⁄ <Ûä]kÕÔe⁄?

|ü≥+ 1

nuÛ≤´dü≈£î&ÉT
• yÓTTø£ÿ\ qT+&ç eT]j·TT »+‘·Te⁄\ qT+&ç

\_Û+#˚ <ës¡eTT\ eT<Ûä´ uÛÒ<ë\qT #ÓbÕÔ&ÉT.
• }\T eT]j·TT |ü≥Tº <ës¡eTT\qT ‘·j·÷s¡T #̊ùd

$<ÛëqeTTqT $e]kÕÔ&ÉT.
• |ü≥Tº|ü⁄s¡T>∑T J$‘· #·Áø£eTTqT |ü≥+ düVü‰j·T+‘√

$e]kÕÔ&ÉT.
• $$<Ûä s¡ø£eTT˝…’q ø£Á‹eT <ës¡eTT\‘√ #˚dæq

eÁdüÔeTT\qT >∑T]ÔkÕÔ&ÉT.
• \ø£ åDeTT\ Ä<Ûës¡+>± »+‘·Te⁄\ qT+&ç

‘·j·÷s¡T#˚dæq <ës¡eTT\ HêD´‘· qT >∑T]ÔkÕÔ&ÉT.

5.1 ñìï ` ñìïì#˚Ã »+‘·Te⁄\T

5.2 |ü≥Tº

5.3 »+‘·T <ës¡eTT\ HêD´‘·qT >∑T]Ô+#·&É+ m˝≤

5.4 ø£Á‹eT <ës¡eTT\T

5.5 eÁkÕÔ\ ìs¡«Vü≤D ` Äs√>∑́  dü+ã+~Û‘·
n+XÊ\T
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These fabrics are derived from animal sources. You know that fibres are derived from plants,

animals as well as chemicals. Wool and silk fabrics are derived from fibres of animal source.

Silk is derived from silk moth and wool is derived from animals like sheep, goat, yak,

camel, alpaca and rabbit.  Let us know about the fibres and fabrics derived from animals.

5.1  Wool - Wool Yielding Animals

You might have read stories of saints who wore animal skins. The earliest form of clothing

used by primitive man was Animal fibre in the form of skin or fur. It was known that by the 7th

Century B.C., people started buying woolen clothes and raw wool was the tool for exchange of

other goods and Metals.

 Why do people in our area rear sheep and goats in large farms?

People in our area rear them for meat. Wool is another product that we get from them. Let

us know about some of the animals that yield wool in the world.

Sheep

Marino sheep is the world famous breed for wool

rearing. A part from Marino there are hundreds of varieties

of sheep in the world which give us wool. Deccani is the

common variety reared for  meat and wool in Andhra

pradesh, Telangana and Karnataka. Sheep is the main

source of wool production in Andhra Pradesh.

Goat

Angora goat is the world wide famous breed for wool.

The wool derived from Angora goat is known as Mohair.

Cashmere is the goat variety which gives luxurious wool in

India. The name is derived from their place of origin the

Himalayan area of  Kashmir.

Camel

Camel produces coarse hair when compared to other

animals which yield wool. Though it is coarse, it has similar

properties to wool. Hence the fibre is used to make coats and

Blazers. This animals shed their hair every year. The hair is

collected and used for making coats.

Camels are reared in Rajastan, Haryana and Gujarat

for  milk, meat and wool.

fig. 4 Camel

fig. 2 Deccani
sheep

fig. 3
Cashmere
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á eÁkÕÔ\T »+‘·Te⁄\ qT+&ç \_ÛkÕÔsTT. yÓTTø£ÿ\T, »+‘·Te⁄\T, s¡kÕj·THê\ qT+&ç<ës¡eTT \qT
‘·j·÷s¡T #˚kÕÔs¡ì MT≈£î ‘Ó\TdüT. ñìï eT]j·TT |ü≥Tº eÁkÕÔ\T »+‘·Te⁄\ qT+&ç ‘·j·÷s¡sTTq <ësê\ qT+&ç
ekÕÔsTT. |ü≥Tº yÓ÷‘Y qT+&ç |ü≥Tº >=Á¬s, y˚Tø£, j·÷ø˘, ̌ +f…, n˝≤Œø±, ≈£î+<˚\T yÓTT<ä̋ …’q »+‘·Te⁄\ qT+&ç ñ
ìï eTq≈£î \_ÛdüTÔHêïsTT. eTq+ Ç|ü⁄Œ&ÉT  »+‘·Te⁄\ qT+&ç \_Û+#˚ <ësê\T, eÁkÕÔ\ >∑T]+∫‘Ó\TdüT≈£î+<ë+.

5.1  ñìï ` ñìïì#Ã̊ »+‘·Te⁄\T
»+‘·T #·sêàìï <Ûä]+∫q ãTTwüß\qT >∑T]+∫ ø£<∏ä\˝À $ì ñ+{≤s¡T. Ä~e÷qe⁄\T yÓTT<ä≥>±

ñ|üjÓ÷–+∫q <äTdüTÔ\T »+‘·Te⁄\ qT+&ç e∫Ãq #·s¡àeTT Ò̋<ë yÓ+Á≥Tø£\‘√ ‘·j·÷¬s’qey˚. Áø°.|üP. 7e
X¯‘êã›+Hê{ÏøÏ Á|ü»\T ñìï, ñìï <äTdüTÔ\qT, Ç‘·s¡ edüTÔe⁄\‘√ edüTÔ e÷]Œ&ç <ë«sê ø=qT>√\T #˚j·T&É+
»]–+<äì eTq≈£î ‘Ó\TdüTø£<ë.
 eTq |ü]düsê\˝À >√¬s\T, y˚Tø£ \qT m+<äTø£ì m≈£îÿe yÓTT‘·Ô+ ˝À ô|+#·T‘ês¡T?

eTq |ü]düsê\˝Àì Á|ü»\T M{Ïì e÷+dü+ ø√dü+ ô|+#·T‘ês¡T. nsTT‘˚ á »+‘·Te⁄\ qT+&ç eTq+
bı+<˚ eTs=ø£ ñ‘·Œ‹Ô ñìï. Á|ü|ü+#· yê´|üÔ+>± ñìïì n+~düTÔqï ø=ìï »+‘·Te⁄\ >∑T]+∫ Ç|ü⁄Œ&ÉT eTq+
‘Ó\TdüT≈£î+<ë+.
>=Á¬s

ẙTØH√ C≤‹ >=Á¬s\T ñìï ø√dü+ ô|+#̊ >=Á¬s \˝À Á|ü|ü+#·
Á|üU≤´‹ >±+∫q$. Á|ü|ü+#·&É+˝À y˚TØH√H˚ ø±≈£î+&Ü e+<ä\
ø=B› C≤‘·T\qT ñìï ø√dü+ ô|+#·T‘·THêïs¡T. Ä+Á<Ûä Á|ü<̊XŸ, ø£sêí≥ø£,
‘Ó\+>±D  sêÁwüºeTT\˝À &Óø£ÿ˙ C≤‹ >=Á¬s\T e÷+dü+ eT]j·TT
ñìï ø√dü+ ô|+#˚ C≤‘·T\˝À eTTK´yÓTÆq$. Ä+Á<Ûä Á|ü<˚XŸ˝À ñìï
‘·j·÷ØøÏ Á|ü<Ûëq eqs¡T >=Á¬s Ò̋.
y˚Tø£

ñìïì Ç#̊Ã ẙTø£ \ ˝À Á|ü|ü+#· yê´|üÔ+ >± Á|üeTTKyÓTÆq$.
n+>√sê ẙTø£ qT+&ç \_Û+#̊ ñìïì yÓTTVü≤sTTsY n+{≤s¡T. πøwæàj·TsY ẙTø£
qT+&ç n‹ KØ<Ó’q ñìï \_ÛdüTÔ+~. ø±oàsY ˝À ì Væ≤e÷\j·T |üs¡«‘·
ÁbÕ+‘ê\˝À á ẙTø£\T J$+#·T#·T+&É&É+ e\q yê{ÏøÏ Ä ù|s¡T e∫Ã+~.
ˇ+f…

Ç‘·s¡ ñìïì Ç#˚Ã »+‘·Te⁄\‘√ b˛*Ãq|ü⁄Œ&ÉT ˇ+f…\ qT+&ç
\_Û+#˚ ñìï >∑s¡T≈£î>± ñ+≥T+~. nsTTq|üŒ{Ïø° ñìï øÏ ñ+&˚ Ç‘·s¡
\ø£åD≤\˙ï{Ï̇  ø£*– ñ+≥T+~. ø±ã{Ïº ˇ+f…\qT+&ç  \_Û+#˚ ñìï
‘√ ø√≥T¢, uÒ¢»s¡T¢ ‘·j·÷s¡T #˚kÕÔs¡T. á »+‘·Te⁄ Á|ü‹ dü+e‘·‡s¡+ ‘·q
yÓ+Á≥Tø£\qT sê\TÃ‘·T+~. á yÓ+Á≥Tø£\qT ùdø£]+∫, ø√≥T¢, uÒ¢»sY\qT
‘·j·÷s¡T #˚kÕÔs¡T.

sê»kÕÔHé, Vü≤sê´Hê eT]j·TT >∑T»sê‘Y \ ̋ À ̌ +f…\qT bÕ\T,
e÷+dü+, ñìï ø√dü+ ô|+#·T‘·THêïs¡T.

|ü≥+ 4 ̌ +f…

|ü≥+ 2 &Óø£ÿ˙ >=Á¬s

|ü≥+ 3
ø±ôwàsTTsY
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Yak: An animal with long hair that is found very common in
Ladakh in India and Tibet. These animals are reared for milk,
Wool and Meat.

Rabbit: Angora is a breed of cute rabbits with soft and white
hair or fur which is used to make colourful coats.

From Fleece To Fabric: Woolen dresses like sweaters,
Shawls, Monkey caps, gloves, socks etc. are made from woolen
fibres. These fibres have to undergo many changes before we
wear them as beautiful woolen dresses.

Now, Let us see the processes involved in getting woolen fabric.

Rearing of Sheep: In Jammu and Kashmir, Himachal Pradesh, Uttaranchal, Arunachal
Pradesh,Sikkim, Haryana, Punjab, Rajasthan and Gujarat, sheep as well as goats are reared in
large farms.

Rearing or farming of sheep is a branch of Animal husbandry in India. Apart from grazing
sheep, sheep rearers also fed them on pulses, oil cakes and maize. Once the reared sheep develops
thick hair, it is shaved off. Generally sheep and other wool yielding animals possess two types of
hair, outer long coarse hair and inner short, fine hair which are known as fleece. Fleece is used to
make wool.

Processing Fibres into wool: The process involved in manufacturing of woolen threads includes
6 Stages. They are Shearing, Scouring, Sorting, Dyeing, Carding followed by Combing and
Spinning. Machines are used in all these steps of processing of woolen yarn in industries. Spun
yarn is used to knit Fabric.

Alpaca and Lama are long haired animals reared for

wool in South America for yielding wool and they resemble

camel. The wool derived from them is as fine as mohair, that

is considered to be the best Quality wool. fig. 6 Alpaca

Wool fibres grow from small sacs or follicles in the skin of the sheep just like our

hair. The fibre is a dead material, just like horn, nail and feathers.

fig. 5 Yak

Sharp razor/scissors like tools are used to shear fleece of an animal.Does it hurt the
animal? Remember how we tonsures our heads. Does it hurt?  If the shearer shaves carefully
by preventing cuts and bruises, shearing won’t hurt the animal.
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<äøÏåD nyÓT]ø±˝À ñìï ø√dü+ ô|+#˚ bı&ÉyÓ’q yÓ+Á≥Tø£\T
ø£*–q »+‘·Te⁄\T n˝≤Œø±, ̋ ≤e÷\T. Ç$ ̌ +f…\qT b˛* ñ+{≤sTT.
á »+‘·Te⁄\ qT+&ç \_Û+#˚ ñìï n‘·´+‘· HêD´yÓTÆq ñìï>±
uÛ≤$+#·ã&˚ yÓTTôV≤sTTsY ñìï n+‘· $T‘·Ô>± ñ+≥T+~. |ü≥+ 6 n˝≤Œø±

eTq yÓ+Á≥Tø£\ e …̋H̊, ñìï yÓ+Á≥Tø£\T »+‘·Te⁄ #·s¡à+ ̋ À ì s√eT |ü⁄{Ïø£\ qT+&ç ô|s¡T>∑T‘êsTT.
ñìï - ø=eTTà\T, >√s¡T¢, áø£\ e …̋H˚ ìØ®e |ü<ës¡∆+ ‘√ ‘·j·÷s¡e⁄‘êsTT.

|ü≥+ 5 j·÷ø˘j·÷ø˘ (»&É\ ãÁ¬s): uÛ≤s¡‘· <˚X¯+ ˝À ì \&ÛÉUŸ eT]j·TT {Ïu…{Ÿ˝À
kÕ<Ûës¡D+>± ø£ì|æ+#˚ bı&ÉyÓ’q yÓ+Á≥Tø£\T ø£*–q »+‘·Te⁄ Ç~. á
»+‘·Te⁄\qT bÕ\T, ñìï eT]j·TT e÷+dü+ ø√dü+ ô|+#·T‘ês¡T.
≈£î+<˚\T: n+>√sê nH˚ ù|s¡T >∑\ n+<äyÓTÆq ≈£î+<˚\T yÓ+Á≥Tø£\T ̋ Ò<ë
ñìï ‘Ó\T|ü⁄ s¡+>∑T˝À, yÓT‘·Ô>± ñ+≥T+~. Bìì s¡+>∑Ts¡+>∑T\ ø√{Ÿ‡
‘·j·÷Ø ˝À ñ|üjÓ÷–kÕÔs¡T.
ñìï qT+&ç eg+ <ëø±: ôd«≥ºs¡T¢, cÕ˝Ÿ‡, eT+ø° ø±|t\T, >√¢yé‡, kÕø˘‡
yÓTT<ä̋ …’q ñìï eÁkÕÔ\T n˙ï ñìï b˛>∑T\ qT+&ç ‘·j·÷s¡e⁄‘êsTT. ñìï
yÓ+Á≥Tø£\T nH˚ø£ e÷s¡TŒ\qT bı+~q ‘·s¡Tyê‘· yê{Ïì n+<äyÓTÆq ñìï <äTdüTÔ\T>± eTq+ <Ûä]kÕÔeTT.

eTq+ Ç|ü⁄Œ&ÉT, ñìï eg+ ‘·j·÷Ø˝À Ç$T&ç ñqï <äX¯ \qT >∑T]+∫ ‘Ó\TdüT≈£î+<ëeTT.
>=Á¬s\ ô|+|üø£+: »eTTà ø±oàsY, Væ≤e÷#·̋ Ÿ Á|ü<˚XŸ, ñ‘·Ôsê+#·̋ Ÿ, ns¡TD≤#·̋ Ÿ Á|ü<˚XŸ, dæøÏÿ+, Vü≤sê´Hê, |ü+C≤uŸ,
sê»kÕúHé eT]j·TT >∑T»sê‘Y\˝À >=Á¬s\T, y˚Tø£\qT ô|<ä› dü+K´˝À ô|+#·T‘ês¡T.

>=Á¬s\ ô|+|üø£eTTqT uÛ≤s¡‘·<˚X¯+˝À |üX¯ó b˛wüD˝À ̌ ø£ uÛ≤>∑+>± |ü]>∑DÏkÕÔs¡T. á »+‘·Te⁄\qT ;&ÉT
uÛÑ÷eTT\˝À y˚T|ü&É+‘√ bÕ≥T>±, >=Á¬s\ ô|+|üø£+<ës¡T\T yê{ÏøÏ |ü|ü <Ûëq´eTT, ‘Ó\>∑ |æ+&ç, yÓTTø£ÿC§qïqT
ÄVü‰s¡+>± ÇkÕÔs¡T. ˇø£kÕ] ô|+#·ã&çq »+‘·Te⁄≈£î yÓ+Á≥Tø£\T <ä‘·Ô+>± ô|]–q ‘·s¡Tyê‘·, Ä yÓ+Á≥Tø£\qT
ø£‹Ô]kÕÔs¡T. kÕ<Ûës¡D+>± ñìïì Ç#˚Ã »+‘·Te⁄\T ¬s+&ÉT s¡ø£eTT …̋’q yÓ+Á≥Tø£\qT ø£*– ñ+{≤sTT. n$,
yÓ\T|ü* bı&ÉyÓ’q, _s¡Tôd’q yÓ+Á≥Tø£\T eT]j·TT ̋ À|ü*øÏ ñ+&̊ bı{Ïº, yÓT‘·Ôì yÓ+Á≥Tø£\T. M{Ïì |ò”¢dt n+{≤s¡T.
|ò”¢dt‘√ }\T <ës¡+ ‘·j·÷s¡T #˚kÕÔs¡T.
ñìï qT+&ç }\T <ës¡+ ‘·j·÷Ø: }\T <ësê\ ‘·j·÷Ø ˝À 6 <äX¯\T ñHêïsTT. n$, ñìï rj·T≥+, X¯ó
ÁuÛÑ |üs¡#·&É+, y˚s¡T #˚j·T&É+, s¡+>∑T\T y˚j·T&É+, ø±]¶+>¥ eT]j·TT <äTe«&É+, e&Éø£&É+. |ü]ÁX¯eT\˝À á
<äX¯\˙ï  j·T+Á‘ê\ kÕj·T+‘√ »s¡T>∑T‘êsTT. ø£+&Ó\T>± #·T{Ïºq }\T <ësêìï ñìï eÁkÕÔ\qT n\¢&ÜìøÏ
˝Ò<ë H˚j·T&ÜìøÏ ñ|üjÓ÷–kÕÔs¡T.

|ü<äTHÓ’q πs»s¡T¢, ø£‘ÓÔs¡\qT »+‘·Te⁄\ ñìï ø£‹Ô]+#·&ÜìøÏ ñ|üjÓ÷–düTÔHêïs¡T. Ç~ »+‘·Te⁄\qT
u≤~ÛdüTÔ+<ë? >∑T+&ÉT #˚sTT+#·Tø√e&É+ >∑Ts¡TÔ #˚düTø√+&ç n~ eTqqT u≤~ÛdüTÔ+<ë? w”]+>¥ #˚ùdyês¡T
>±j·÷\T, >±≥T¢ @s¡Œ&É≈£î+&Ü C≤Á>∑‘·Ô>± ñìï ì ‘=\–+∫q≥¢sTT‘˚, w”]+>¥ »+‘·Te⁄qT u≤~Û+#·<äT.
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Step 1 – Shearing

Removing fleece of animal along with the outer thin
layer of skin is called shearing. Shearing is done by using
sharp scissors like tool. Now a days gun like machines are
used. Generally shearing is done during spring season.
During winter season, possessing fleece causes good
insulation to the animal from severe cold. But it is not
needed in summer.

As spring preceeds summer, it is good for the animal to leave fleece before the arrival of
summer season.

Step 2 - Scouring

 Have you see, Sheep’s hair sticked of dirt, twigs and stings ever?

As the skin of sheep secrete grease like oily substance, fleece is
generally attracted with much dust and dirt. Fleece is thoroughly washed
to remove grease, dust and dirt by keeping it in tanks containing hot
water mixed with detergents and stirred well. Now a days, scouring is
done by machines also.

Step 3 - Sorting

The process of separating the fleece of animal into sections based on its quality is known as
sorting. Wool is classified according to its length, softness and strength. Fleece with medium
length, soft and strengthy are determind qualitative.

Step 4 - Dyeing

We generally see sheep or goat fleece is black, brown or white in colour.

How do we get colourful woolen clothes? It is by the process of  Dyeing. Fleece can be
bleached to remove colours and then dyed in various colours.

Step 5 - Carding & combing

The process of wrapping the fleece between
the two surfaces to make the fibre into a fluffy roll
is called carding. Carding machines separate and
mix the fibres thoroughly to make the fibres into a
fluffy mass. Carding also removes twigs and stings
from fleece. Then the Fleece is pulled out through
the metal teeth of the combing machine in order to
remove short fibres. Remember combing one’s
hairs to align them parallel to one another. Combing
is done in the same way.

fig. 8 Scouring

fig. 9 Carding in traditional method

fig. 7 Shearing
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1e <äX¯ ` ñìï ø£‹Ô]+#·&É+ (w”]+>¥)
|ü\T#·ì yÓ\T|ü* #·s¡à|ü⁄ bıs¡‘√ bÕ≥T>± »+‘·Te⁄ ñìïì

ø£‹Ô]+#·&Üìï w”]+>¥ n+{≤s¡T. |ü<äTHÓ’q ø£‘ÓÔs¡ ˝≤+{Ï kÕ<ÛäqqT
ñ|üjÓ÷–+∫ w”]+>¥ #˚kÕÔs¡T. Á|üdüTÔ‘·+ >∑Hé e+{Ï |ü]ø£sê\qT
w”]+>¥ ø√dü+ ñ|üjÓ÷–düTÔHêïs¡T. kÕ<Ûës¡D+>± w”]+>¥ edü+‘·
ø±\+˝À #˚düTÔ+{≤s¡T. o‘êø±\+˝À ñìïì ø£*– ñ+&É≥+
»+‘·Te⁄≈£î n~Ûø£ #·* qT+&ç s¡ø£åD ø£*|ædüTÔ+~. ø±ì ẙdü$ ø±\+˝À
Ç~ nedüs¡+ Ò̋<äT.

edü+‘· ø±\+ y˚dü$øÏ eTT+<äT>± edüTÔ+~ ø£qTø£, y˚dü$øÏ eTT+<äT>±
»+‘·Te⁄\T ñìïì ø√˝ÀŒe&É+ yê{ÏøÏ ÁX‚j·Tdüÿs¡y˚T.
2e <äX¯ ` ñìïì X¯óÁuÛÑ+ #˚j·T&É+ (k˛ÿ]+>¥)
 >=Á¬s\ yÓ+Á≥Tø£\≈£î <äTeTTà, <Ûä÷[, eTT+&ÉT¢, |ü⁄\¢\T n+≥T≈£îì ñ+<ä≥+ MTs¡T
>∑eTì+#êsê?

>=Á¬s #·s¡à+ Á^E e+{Ï q÷HÓ |ü<ësê∆ìï Ádü$+#·&É+ e\q, kÕ<Ûës¡D+>±
ñìï <äTeTTà, <Ûä÷[ ì m≈£îÿe>± m≈£îÿe>± Äø£]¸düTÔ+~. Á^EqT, <äTeTTà <Ûä÷[ì
‘=\–+#·&É+ ø√dü+ ñìïì, ẙ&ç ˙{Ïì ì+|æq {≤+ø̆ \˝À ñ+∫, Ä ˙{ÏøÏ
&ç≥¬s®+≥¢qT ø£*|æ, u≤>± ‹|ü⁄Œ‘ês¡T. Á|üdüTÔ‘· s√E\˝À j·T+Á‘ê\ düVü‰j·T+ ‘√ ñ
ìïì X̄óÁuÛÑ |üs¡TdüTÔHêïs¡T.
3e <äX¯ ñìïì y˚s¡T#˚j·T≥+ (kÕ]º+>¥)

HêD´‘· Ä<Ûës¡+>± ñìï Ò̋<ë |ò”¢dtì y˚s¡T y˚s¡T $uÛ≤>∑eTT\T>± #˚j·T{≤ìï kÕ]º+>¥ n+{≤s¡T. |ò”¢dtqT
yê{Ï bı&Ée⁄, eT<äT‘·«+, <ä&ÛÉ‘·«+ Ä<Ûës¡+>± eØZø£]kÕÔs¡T. eT<Ûä́  s¡ø£yÓTÆq bı&Ée⁄ ø£*–, <ä&ÛÉ+>±, yÓT‘·Ô>± ñ
qï ñìïì HêD´yÓTÆq~>± ìsê∆]kÕÔs¡T.
4e <äX¯̀   s¡+>∑T y˚j·T&É+ (&Ó’sTT+>¥)

>=Á¬s\ ñìï q\T|ü⁄, >√<ÛäTeT, ‘Ó\T|ü⁄ s¡+>∑T\˝À ñ+&É≥+ #·÷dü÷Ô ñ+{≤+.
eT] s¡+>∑Ts¡+>∑T\ ñìï <äTdüTÔ\T eTq≈£î m˝≤ \_ÛdüTÔHêïsTT? s¡+>∑T ẙj·T≥+ <ë«sê, |ò”¢dt yÓTT<ä≥ <ëì

˝Àì s¡+>∑T ‘=\–+#·ã&É≥+ ø√dü+ ;¢∫+>¥ #˚j·Tã&ç, ‘·s¡Tyê‘· y˚s¡T y˚s¡T s¡+>∑T\˝À eTT+#·ã&ÉT‘·T+~.
5e <äX¯ ø±]¶+>¥ eT]j·TT ≈£L+_+>¥

¬s+&ÉT ‘·̋ ≤\ eT<Ûä́ >± |ò”¢dt qT #·T≥º≥+ <ë«sê
yÓT‘·Ôì ≈£î#·TÃ‘√ ≈£L&çq #·T≥º\T>± #̊j·T&ÉeTTqT ø±]¶+>¥
n+{≤s¡T. ø±]¶+>¥ j·T+Á‘ê\T ñìï ì y˚s¡T #˚dæ, ‹]–
ø£\T|ü⁄‘·÷, ≈£î#·TÃ e˝… #˚kÕÔsTT. ø±]¶+>¥ e\q |ò”¢dt ˝À
ì eTT+&ÉT¢, |ü⁄\¢\T ‘=\–b˛‘êsTT. n|ü⁄Œ&ÉT |ò”¢dt qT
≈£L+_+>¥ j·T+Á‘·+ jÓTTø£ÿ <äTyÓ«q |ü+&É¢ e+{Ï ̋ ÀVü≤|ü⁄
|ü+&É¢ eT<Ûä́  qT+&ç ˝≤>∑T‘ês¡T. yÓ+Á≥Tø£\qT ˇø£<ëìøÏ
ˇø£{Ï düe÷+‘·s¡+>± ñ+&̊˝≤ E≥Tº <äTe⁄«ø√e&Üìï >∑Ts¡TÔ
‘Ó#·TÃø√+&ç. ≈£L+_+>¥ n<˚ $<Ûä+>± »s¡T>∑T‘·T+~.

|ü≥+ 8 ñìïì X¯óÁuÛÑ|üs¡#·≥+

|ü≥+ 9 kÕ+Á|ü<ëj·T |ü<ä∆‹˝À ø±]¶+>¥ #̊j·T&É+

|ü≥+ 7 ñìï ø£‹Ô]+#·&É+
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Step 6 - Spinning

Process of winding together the fibres to form a

yarn is called Spinning.

What do you observe in fig. 14?

Do you see the needle like instruments?

Those needle like instruments are used to knit the

garment. Knots, loops and rings of  long threads are formed

by using two long needles to knit woolen garment.  This

process of making woolen garment is known as Knitting.

Machines are also used to make woolen garments. Those

machines are called handlooms and power looms.

Powerlooms use electric energy to weave.

fig. 10 Spinning

fig. 11 Knitting

fig. 12 Handloom

Now you have learnt the process of obtaining
woolen fabric. Try to prepare a flow chart showing stages
in the preparation of woolen fabric with the name “From
Fibres to woolen Fabric” with the same stages involved
in woolen fabric making.

From Fibres To Woolen Fabric

Apart from wool, Silk fibre is also an example for Animal fibre.  Let us know about silk now.

Parla, a village located just 20 kms away from the Kurnool is famous for fine quality

woolen carpets (Kamballu). Rearing sheep and making carpets  is the major occupation of

the villagers. It is being practiced by the villagers for centuries as cottage industry.



  





SHEARING

CARDING &
COMBING

WOOLEN
FABRIC

KNITTING OR
WEAVING
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6e <äX¯ ` e&Éø£≥+ (dæŒìï+>¥)
ñìïì yÓT*ô|&ÉT‘·÷ bı&ÉyÓ’q <ës¡+ >± #̊j·T&Üìï dæŒìï+>¥

n+{≤s¡T.
|ü≥+ 14˝À @$T |ü]o*+#ês¡T?
dü÷<äT\ e+{Ï |ü]ø£sê\qT #·÷düTÔHêïsê?
á dü÷<äT\ e+{Ï |ü]ø£sê\qT ñìï eÁdüÔ+ n˝≤¢&ÜìøÏ

ñ|üjÓ÷–kÕÔs¡T. ¬s+&ÉT bı&ÉyÓ’q dü÷<äT\ düVü‰j·T+‘√ bı&ÉyÓ’j·Tq
<ësê\qT eTT&ÉT\T, ñ#·TÃ\T, e\j·÷\T>± ‹|üŒ&É+ <ë«sê ñìï
eÁkÕÔìï n\T¢‘ês¡T. Ç˝≤ ñìï <äTdüTÔ\qT ‘·j·÷s¡T #̊ùd Á|üÁøÏj·TqT
n\¢&É+ n+{≤s¡T. j·T+Á‘ê\ düVü‰j·T+‘√ ≈£L&Ü ñìï eÁkÕÔ\qT
‘·j·÷s¡T #̊kÕÔs¡T. á j·T+Á‘ê\qT #̊eT>±Z\T eT]j·TT eTs¡ eT>±Z\T
n+{≤s¡T. eTs¡ eT>±Z\T $<äT´‘Y‘√ |üì #˚kÕÔsTT.

|ü≥+ 11 n\¢&É+

|ü≥+ 12 #˚eT>∑Z+

|ü≥+ 10 }\T <ësê\ dæŒìï+>¥

ñìï eÁkÕÔìï ‘·j·÷s¡T #˚ùd eTT+<ä] <äX¯\ >∑T]+∫
‘Ó\TdüT≈£îHêïs¡T. ªªñìï qT+&ç eÁdüÔ+ <ëø±μμ nH˚ ù|s¡T‘√ ñìï
<äTdüTÔ\ ‘·j·÷Ø˝À Ç$T&ç ñqï <äX¯\‘√ ̌ ø£ bǫ̀ ¢ #êsYºqT ‘·j·÷s¡T
#̊j·T&ÜìøÏ Á|üj·T‹ï+#·+&ç.

ñìï qT+&ç eg+ <ëø±


  





ñìïì
ø£‹Ô]+#·&É+

ø±]¶+>¥ eT]j·TT
≈£L+_+>¥

}\T <äTdüTÔ\Tn\¢&É+ ̋ Ò<ë H̊j·T&É+

ø£s¡÷ï˝Ÿ |ü≥ºD≤ìøÏ 20 øÏ.$T.\ <ä>∑Zs¡̋ À ñqï ª|üs¡¢μ nH˚ Á>±eT+ HêD´yÓTÆq ñìï ø£+ãfi¯fl≈£î
Á|üdæ~∆>±+∫+~. >=Á¬s\ ô|+#·&É+, ñìï‘√ ø£+ãfi¯flqT ‘·j·÷s¡T#˚j·T&É+ Ä Á>±eT Á|ü»\ Á|ü<Ûëq eè‹Ô.
nH˚ø£ X¯‘êu≤›\ qT+&ç Ä Á|ü»\T Bìì ˇø£ ≈£î{°s¡ |ü]ÁX¯eT>± ø=qkÕ–düTÔHêïs¡T.

}\T‘√bÕ≥T>± |ü≥Tº ≈£L&Ü »+‘·T <ësê\≈£î ˇø£ ñ<ëVü≤s¡D. |ü≥TºqT >∑T]+∫ eTq+ Ç|ü⁄Œ&ÉT
‘Ó\TdüT≈£î+<ë+.
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fig. 13 Life cycle of silk moth

There are trails executing to find sources of silk derived from other than silk worms.

Tongbran Bijay Santhi, Manipuri silk inventor introduced to draw silk like threads from

Lotus stem.

5.2  Silk

Life Cycle of Silk worm

Observe fig. 16, Discuss the following.

 How many stages does the silk moth

undergo to complete its life cycle?

 What are the stages involved in the life cycle

of a silk moth?

Among the four stages of Silk Moth,

larval stage is important for obtaining silk. Let

us know how the larval form is useful to yield silk. For this, first we have to know the stages in the

life cycle of Silk moth.

Eggs: The female silk moth lays hundreds of eggs and then dies.

These eggs will be hatched within 10 days, to give out larvae.

Larvae: These larvae or caterpillars

are also called silk worms. These silk

worms eat mulberry leaves day and

night, to grow in size.

When they are ready to pass to the next stage Pupa, which is

generally after 30-35 days, it stops eating and settles down on leaves.

Now it starts to weave a net around it. For this, the silkworm moves

its head from side to side in the form of the number 8. During its movements, the silk worm secrets a

glue like substance containing protein. This protein dries up on exposure to air to form silk fibre.

Cocoon: Soon after, silk worm completely covers its body

with silk fibre.The capsule like structure formed now is known

as cocoon (pattukaaya). Silk worm undergoes further

development inside the cocoon.

Adult Moth: After 10 – 12 days, larvae undergo changes

and turns into an adult moth. Then it emrges out by breaking

the cocoon.

fig. 14 Silk moth lays eggs

fig. 16 Cocoons

fig. 15 Silk worms
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|ü≥+ 13 |ü≥TºyÓ÷‘Y J$‘· #·Áø£+

|ü≥Tº |ü⁄s¡T>∑T Ò̋ ø±≈£î+&Ü Ç‘·s¡ e÷sêZ\ qT+&ç ≈£L&Ü |ü≥TºqT rùd Á|üj·T‘êï\T »s¡T>∑T‘·THêïsTT.
eTDÏ|üPsYøÏ #Ó+~q ‘ê+Áã+ _»j·TXÊ+‹, ‘êeTs¡ ‘·÷&ÉT\ qT+&ç |ü≥Tºe+{Ï <ësêìï rùd |ü<ä∆‹ì
|ü]#·j·T+ #˚XÊs¡T.

5.2  |ü≥Tº
|ü≥Tº |ü⁄s¡T>∑T J$‘· #·Áø£+

|ü≥+ 16qT |ü]o*+#·+&ç. ÁøÏ+~ yêìì
#·]Ã+#·+&ç.
 |ü≥Tº yÓ÷‘Y ‘·q J$‘· ø±\eTTqT mìï <äX̄\˝À |üP]Ô

#̊düT≈£î+≥T+~?
|ü≥Tº yÓ÷‘Y J$‘· #·Áø£+ ˝Àì <äX¯\T @$?
|ü≥Tº yÓ÷‘Y jÓTTø£ÿ 4 J$‘· ø±\ <äX̄\˝À, &ç+uÛÑø£

<äX¯ |ü≥Tºì bı+<ä≥+˝À ñ|üjÓ÷>∑|ü&ÉT‘·T+~. &ç+uÛÑø£ <äX¯ @ $<Ûä+>± |ü≥Tº ñ‘·Œ‹Ô̋ À ñ|üjÓ÷>∑|ü&ÉT‘·T+<√
‘Ó\TdüT≈£î+<ë+. Bì ø√dü+, |ü≥Tº yÓ÷‘Y J$‘· #·Áø£+ ˝Àì <äX¯\qT >∑T]+∫ yÓTT<ä≥>± ‘Ó\TdüTø√yê*.

Á>∑T&ÉT¢: Ä&É yÓ÷‘Y e+<ä\ø=B› Á>∑T&É¢qT ô|{Ïº #·ìb˛‘·T+~. 10 s√E\˝À>± á
Á>∑T&ÉT¢ bı&É>∑ã&ç, ̋ ≤sê«\T ̋ Ò<ë &ç+uÛÑø±\T Á>∑T&É¢ qT+&ç yÓ\T|ü*øÏ ekÕÔsTT.
&ç+uÛÑø£eTT: &ç+uÛÑø±\T ̋ Ò<ë >=+>∑* |ü⁄s¡T>∑T\qT |ü≥Tº |ü⁄s¡T>∑T\T nì n+{≤s¡T.
á |ü≥Tº |ü⁄s¡T>∑T\T sêÁ‹ |ü>∑\T ‘˚&Ü
˝Ò≈£î+&Ü eT\“Ø Ä≈£î\qT ‹+≥÷,
ô|s¡T>∑T‘êsTT.

‘·s¡Tyê‹ |üP´bÕ <äX¯̋ ÀìøÏ Á|üy˚•+#·&ÜìøÏ dæ<ä∆+ ø±>±H˚, nq>±
kÕ<Ûës¡D+>± 30`35 s√E\ ‘·s¡Tyê‘·, |ü≥Tº|ü⁄s¡T>∑T ÄVü‰s¡+ ‹q&É+ e÷ìẙdæ,
Ä≈£î\ô|’ ì\ã&çb˛‘·T+~. Ç|ü⁄Œ&ÉT n~, ‘·q #·T≥÷º e\qT n\T¢ø√e&É+
ÁbÕs¡+_ÛdüTÔ+~. Bìø√dü+ |ü≥Tº|ü⁄s¡T>∑T ‘·q ‘·\qT n≥÷Ç≥÷ 8 Äø±s¡+
˝À ‹|ü⁄Œ‘·T+~. á ø£<ä[ø£\˝À |ü≥Tº|ü⁄s¡T>∑T Áb˛{°Hé ø£*–q õ>∑Ts¡T |ü<ësê∆ìï düs¡$düTÔ+~. >±* ‘·–*q
yÓ+≥H˚, á Áb˛{°Hé |ü<ës¡∆+ m+&çb˛sTT, |ü≥Tº <ës¡+>± ‘·j·÷s¡T ne⁄‘·T+~.
|ü≥Tº ø±j·T: ø=~› düeTj·T+ ‘·s¡Tyê‘·, |ü≥Tº |ü⁄s¡T>∑T |ü≥Tº <ës¡+‘√
‘·q X̄Øs¡eTTqT |üP]Ô>± ø£|æŒ ẙdüT≈£î+≥T+~. n|ü⁄Œ&ÉT @s¡Œ&çq >∑T[ø£
e+{Ï ìsêàDeTTqT ø£≈£LHé ̋ Ò<ë |ü≥Tº ø±j·T n+{≤s¡T. ø£≈£LHé ̋ À|ü\
|ü≥Tº|ü⁄s¡T>∑T ‘·<äT|ü] e÷s¡TŒ\qT bı+<äT‘·T+~.
ÁbÂ&É yÓ÷‘Y <äX̄: 10`12 s√E\ ‘·s¡Tyê‘·, ø£≈£LHé ̋ À|ü* |ü≥Tº |ü⁄s¡T>∑T,
e÷s¡TŒ\T #Ó+~, ÁbÂ&É yÓ÷‘Y>± e÷s¡T‘·T+~. ø£≈£LHéqT |ü>∑T\>=≥Tº≈£îì
yÓ\T|ü*øÏ edüTÔ+~.

|ü≥+ 15 |ü≥Tº|ü⁄s¡T>∑T\T

|ü≥+ 16 |ü≥Tºø±j·T

|ü≥+ 14 |ü≥Tº|ü⁄s¡T>∑T Á>∑T&ÉT¢ ô|≥Tº≥
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From cocoon to Silk

Rearing of silkworms for obtaining silk is known
as Sericulture. At present India is producing 15% of
the silk in the world.  Andhra Pradesh stood in second
place in the production of silk in the country. Silkworm
prefers to eat mulberry leaves, so mulberry crop is
cultivated by farmers who run Sericulture units. Hence
Sericulture can be inferred as Agro – Based industry.
When the eggs are hatched the larvae come out, these
larvae are kept in chandrikalu, specialized cane structures where mulberry leaves are also kept
for larval feeding. This larva forms the cocoons. These cocoons are used for obtaining silk fibres.

After 2 -3 days cocoon formation, farmers
remove them from chandrikalu and treat them under
steam for 10 to 15 minutes. The process of  killing
larvae inside the cocoon by putting them in steam is
called stifling. The cocoons have to be stiffled to kill
larvae otherwise larvae inside cocoons will come out
by breaking open the cocoons. We cannot derive
continuous thread of silk. This will reduce the quality
of silk fabric.Stiffled cocoons can be stored for a
long time and can be sold in market. Think of the
ways to get silk without killing the larvae.

After stifling, cocoons are placed in boiling water to loosen the fibres/ threads.

fig. 17 Chandrika

fig. 18 Stiffling

Ahimsa silk is the silk obtained in nonviolent way of silkworm breeding. In this method of
preparation of silk fibre, the pupa of silk moth is allowed to hatch and the leftover cocoon is
then used to derive silk. This method was been introduced and followed by Kusuma Rajaiaha,
Handloom Technologist and a former employee in Andhra Pradesh Handloom Department.

The process of extracting threads from cocoon is called Reeling.  As we can obtain continuous
threads from cocoon, spinning is not required for getting silk yarn. Reeling is done by specialized
machines. These machines can unwind the threads of silk yarn from the cocoon. One cocoon can
yield 500 – 1500 meters of yarn. Yarn is then bleached, dyed and woven into fabric by the weavers.

The Scientific name of the Silk moth that yields silk is known as Bombyx mori, the silk
obtained from this moth is called Mulberry Silk. Besides this, Eri, Muga, Tasar are also different
varieties of silks obtained by different types of moths. All these are wild varieties of moths.
Comparatively these silk threads are coarse and less lustrous. Spinning is required, as the threads
obtained from the opened cocoons of wild silk moths is not continuous.
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|ü≥Tº ø±j·T qT+&ç |ü≥Tº rj·TT≥
|ü≥Tº <ës¡+ bı+<ä≥+ ø√dü+ |ü≥Tº |ü⁄s¡T>∑T\qT ô|+#·&Üìï

|ü≥Tº dü+es¡∆q+ Ò̋<ë ôdØ ø£\ÃsY n+{≤s¡T. Á|üdüTÔ‘·+ Á|ü|ü+#·
yê´|üÔ+>±  ñ‘·Œ‹Ô nj̊T |ü≥Tº̋ À 15% |ü≥TºqT uÛ≤s¡‘· <̊X̄+ ñ‘·Œ‹Ô
#˚düTÔ+~. eTq <˚X¯+˝À Ä+Á<ÛäÁ|ü<˚XŸ |ü≥Tº dü+es¡∆q+˝À ¬s+&Ée
kÕúq+˝À ñqï~. |ü≥Tº |ü⁄s¡T>∑T\T eT\“Ø Ä≈£î\qT ‹+{≤sTT
ø±ã{Ïº, kÕ<Ûës¡D+>± |ü≥Tº dü+es¡∆q+ #̊ùd ¬s’‘·T\T eT\“Ø ‘√≥\qT
ô|+#·T‘ês¡T. n+<äTπø |ü≥Tº dü+es¡∆q+ e´ekÕj·÷<Ûë]‘· |ü]ÁX¯eT>± |ü]>∑DÏ+#·ã&ÉT‘·Tqï~.

Á>∑T&É¢ qT+&ç >=+>∑[ |ü⁄s¡T>∑T\T yÓ\T|ü*øÏ e∫Ãq ‘·s¡Tyê‘·,
yê{Ïì #·+Á~ø£\T nqã&˚ Á|ü‘˚́ ø£yÓTÆq yÓ<äTs¡T ìsêàD≤\˝À ñ
+#·T‘ês¡T. á #·+Á~ø£\˝À eT\“Ø Ä≈£î\qT |ü≥Tº |ü⁄s¡T>∑T\≈£î
ÄVü‰s¡+>± ẙkÕÔs¡T. á |ü≥Tº |ü⁄s¡T>∑T\T ø£≈£LHé @s¡Œs¡T≈£î+{≤sTT.
á ø£≈£LHé\qT ñ|üjÓ÷–+∫ |ü≥Tº<ësê\qT bı+<äT‘ês¡T. ø£≈£LHé
@s¡Œ&çq 2-3 s√E\ ‘·s¡Tyê‘·, ¬s’‘·T\T #·+Á~ø£\ qT+&ç yê{Ïì
‘=\–+∫, 10 qT+&ç 15 ìeTTcÕ\ bÕ≥T Ä$]˝À ñ+#·T‘ês¡T.
ø£≈£Lq\qT Ä$]˝À ñ+∫, ø£≈£LHé ˝À|ü* >=+>∑[ |ü⁄s¡T>∑TqT
#·+ù| Á|üÁøÏj·TqT dæº|òæ¢+>¥ n+{≤s¡T. ø£≈£Lq¢qT dæº|òæ¢+>¥ #̊j·Tø£b˛‘̊,

ø£≈£LHé ̋ À|ü* yÓ÷‘Y ø£≈£LHéqT |ü>∑T\>=≥Tº≈£îì yÓ\T|ü*øÏ edüTÔ+~. |ü–*b˛sTTq ø£≈£Lq\ qT+&ç bı&ÉyÓ’q |ü≥Tº
<ës¡eTTqT rj·T Ò̋eTT. Ç~ |ü≥Tº eÅkÕÔ\ HêD´‘· ‘·>∑Z&ÜìøÏ ø±s¡D eTe⁄‘·T+~. dæº|òæ¢+>¥ #˚dæq ø£≈£Lq\qT
m≈£îÿe ø±\+ bÕ≥T ì\Te #˚dæ, nedüs¡yÓTÆq|ü⁄Œ&ÉT e÷¬sÿ{Ÿ ̋ À neTàe#·TÃ. &ç+uÛÑø±\qT #·+|ü≈£î+&Ü |ü≥TºqT
ñ‘·Œ‹Ô #˚ùd e÷sêZ\qT >∑T]+∫ Ä˝À∫+#·+&ç.

dæº|òæ¢+>¥ #̊dæq ‘·s¡Tyê‘· ø£≈£Lq¢qT ẙ&ç ̇ {Ï̋ À ñ+∫ b˛>∑T\T ̋ Ò<ë <ësê\T e<äT\T>± nj̊T´˝≤ #̊kÕÔs¡T.

|ü≥+ 17 #·+Á~ø£

|ü≥+ 18 dæº|òæ¢+>¥

nVæ≤+kÕ |ü≥Tº nVæ≤+kÕe÷s¡Z+ ˝À |ü≥Tºdü+es¡∆q+ <ë«sê ñ‘·Œ‹Ô #˚ùd |ü≥Tº. á |ü<ä∆‹˝À,
|ü≥Tº|ü⁄s¡T>∑TqT ø£≈£LHé qT+&ç yÓ\T|ü*øÏ sêì∫Ã ‘·s¡Tyê‘· $T–*q |ü≥Tºø±j·T\ qT+&ç |ü≥Tº <ës¡+
rkÕÔs¡T. á |ü<ä∆‹ì, Ä+Á<Ûä Á|ü<˚XŸ #˚H˚‘· |ü]ÁX¯eT XÊK˝À |üì #d̊æq #˚H˚‘· ì|ü⁄DT\T l ≈£îdüTeT
sê»j·T´ |ü]#·j·T+ #˚XÊs¡T. nsTT‘˚ á $<Ûëq+˝À |ü≥Tº ñ‘·Œ‹Ô m≈£îÿe Ks¡TÃ‘√ ≈£L&ÉT≈£îqï~.

ø£≈£Lq¢ qT+&ç |ü≥Tº <ës¡+ rj·T&Üìï Ø*+>¥ n+{≤s¡T. ø£≈£LHé\ qT+&ç e#̊Ã <ës¡+ bı&Ée⁄>± ñ+<ä≥+ #̊‘·,
|ü≥Tº <ës¡+ ø√dü+ dæŒìï+>¥ #˚j·Te\dæq nedüs¡+ ˝Ò<äT. Ø*+>¥ #˚j·T&ÜìøÏ Á|ü‘˚´ø£ j·T+Á‘ê\qT
ñ|üjÓ÷–kÕÔs¡T. á j·T+Á‘ê\T ø£≈£LHé qT+&ç <ës¡eTTqT $&ÉrkÕÔsTT. ̌ ø£ ø£≈£LHé qT+&ç 500-1500 MT≥s¡¢ <ës¡+
edüTÔ+~. á <ës¡eTTqT ;¢#Y #̊dæ, s¡+>∑T\T n~›q ‘·s¡Tyê‘·, H̊‘· |üì yês¡T á <ës¡+ ‘√ |ü≥Tº eÁdüÔeTTqT H̊kÕÔs¡T.

|ü≥TºqT n+~+#˚ yÓ÷‘Y jÓTTø£ÿ XÊÅd”Ôj·T HêeT+ ªu§+_ø˘‡ yÓ÷Øμ . á yÓ÷‘Y <ë«sê \_Û+#˚ |ü≥TºqT
eT\“Ø |ü≥Tº n+{≤s¡T. eT\“Ø |ü≥Tº e÷Á‘·ẙT ø±ø£, áØ, eT÷>±, ≥düsY nH̊ $$<Ûä s¡ø£eTT …̋’q |ü≥Tº ẙs¡T ẙs¡T
yÓ÷‘Y\ qT+&ç \_ÛdüTÔ+~. Çe˙ï eq´+>± ô|]π> yÓ÷‘Y\T. á yÓ÷‘Y \ qT+&ç \_Û+#˚ |ü≥Tº ‘·≈£îÿe yÓTs¡T|ü⁄
ø£*–, _s¡TdüT>± ñ+≥T+~. á |ü≥Tº <ës¡+ yÓ÷‘Y ø£≈£LHé\ qT+&ç yÓ\T|ü*øÏ e∫Ãq ‘·s¡Tyê‘· ‘Ós¡Teã&çq
ø£≈£LHé qT+&ç rkÕÔs¡T ø±ã{Ïº bı&Ée⁄>± ñ+&É<äT. ø±e⁄q á <ës¡eTTqT e&ÉTø£e\dæ ñ+≥T+~.
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Collect pieces of silk cloth of various types and paste them in your scrap book.

Silk Cities In India

Dharmavaram of Anantapuram District in Andhra Pradesh, Ramanagara in Karnataka, Surat
of Gujarat, Chanderi of Madhya Pradesh, Kanchipuram of Tamil Nadu, Pochampalli of  Telangana,
Varanasi of Uttar Pradesh are known as Silk cities of India because of the high quality silk weaving
industries established. There Sericulture industry is established through out Andhra Pradesh.

 Here are the details of district wise Sericulture units established in A.P.

Table-1

Sl.No. Name of the District Region where Sericulture units are established

1. Srikakulam Laveru, Etcherla
2. Vijayanagaram Nellimerla
3. Visakhapatnam Paderu
4. East Godavari Kakinada,Chebrolu, Gollaprolu
5. West Godavari Vijayarai
6. Krishna Ghantasala
7. Guntur Pedakakani, Bollapali, Tadikonda
8. Prakasam Giddaluru, Cumbham
9. Nellore Marripadu, Kaligiri,Rapuru
10. Chittoor Palamaneru, Madanapalle, Kuppam
11. Kadapa Chennuru
12. Kurnool Atmakur, Kothapalle, Pathikonda, Nandyala
13. Ananthapuram Hindupur, Kadiri, Penugonda

Tasar silk is a variety of popular wild silk obtained from silk moth scientifically
named Antheraea mylitta. The silk moth generally grows on Arjuna and Sal trees of deep
forests in agency area of East Godavari District. Tribals collect cocoons and sell them in
the market. ITDA strives to create market for cocoons and to train tribals in reeling the
cocoons to earn more money.

Though there are many types of silks available, it is very difficult to pick out the pure silk.

5.3  How to identify Quality in clothes made of Animal Fibres?
Neelu went to a saree shop with her parents. They wanted to buy a silk saree for her

mother. The salesman showed them a number of varieties of silk sarees. He told them that all the

varieties of silk sarees are of high qualitaty. Neelu wanted to know whether the saree is made of

pure silk or not? How can she know?
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e.dü+. õ˝≤¢ ù|s¡T |ü≥Tº dü+es¡∆q j·T÷ì≥T¢ ñqï Á|ü<̊XÊ\T
1. Áoø±≈£îfī+ ˝≤y˚s¡T, mf…Ãs¡¢
2. $»j·Tq>∑s¡+ HÓ*yÓTs¡¢
3. $XÊK |ü≥ºD+ bÕ&̊s¡T
4. |ü•ÃeT >√<ëe] $»jYT sêjYT
5. ‘·÷s¡TŒ >√<ëe] ø±øÏHê&É, #˚ÁuÀ\T, >=\¢Áb˛\T
6. ø£cÕí |òüT+≥kÕ\
7. >∑T+≥÷s¡T ô|<ä ø±ø±ì, u§˝≤¢|ü*¢, ‘ê&çø=+&É
8. Á|üø±X̄+ –<ä›\÷s¡T, ø£+uÛÑ+
9. HÓ\÷¢s¡T eTÁ]bÕ&ÉT, ø£*–], sê|üPs¡T
10. ∫‘·÷Ôs¡T |ü\eTH̊s¡T, eT<äq|ü*¢, ≈£î|üŒ+
11. ø£&É|ü #Óq÷ïs¡T
12. ø£s¡÷ï\T Ä‘·à≈£Ls¡T, ø=‘·Ô|ü*¢, |ü‹Ôø=+&É, q+<ë´\
13. nq+‘·|ü⁄s¡+ Væ≤+<ä÷|üPsY,ø£~], ô|qT>=+&É

$$<Ûä s¡ø£eTT …̋’q |ü≥Tº eÁdüÔeTT\qT ùdø£]+∫, ÁkÕÿ|t |ü⁄düÔø£+ ˝À n+{Ï+#·+&ç.
uÛ≤s¡‘· <˚X¯+ ˝À |ü≥Tº q>∑sê\T

Ä+Á<Ûä Á|ü<˚XŸ˝Àì nq+‘·|ü⁄s¡+ õ˝≤¢ <Ûäs¡àes¡+, ø£sêí≥ø£̋ Àì sêeTq>∑s¡, >∑T»sê‘Y̋ Àì dü÷s¡‘Y, eT<Ûä́
Á|ü<˚XÀ¢ì #·+<˚Ø, ‘·$Tfi¯Hê&ÉT˝Àì ø±+N|ü⁄s¡+, ‘Ó\+>±D˝Àì b˛#·+|ü*¢, ñ‘·Ôs¡Á|ü<˚XŸ˝Àì yês¡D≤dæ\T n~Ûø£
HêD´‘· >∑\ |ü≥Tº ñ‘·Œ‹Ô, H̊‘· |ü]ÁX̄eT\ ø±s¡D+>± uÛ≤s¡‘·<̊X̄+˝À |ü≥Tºq>∑sê\T>± ù|s¡T>±+#êsTT. Ä+Á<ÛäÁ|ü<̊XŸ
n+‘·{≤ |ü≥Tº |ü]ÁX¯eT HÓ\ø=ì ñ+~.
 Ä+Á<Ûä Á|ü<˚XŸ ˝Àì $$<Ûä õ˝≤¢\˝À ôd]ø£\ÃsY j·T÷ì≥T¢ ñqï Á|ü<˚XÊ\ $esê\T ÁøÏ+<ä Çe«ã&Ü¶sTT.

|ü{Ïºø£̀ 1

Ä+B∏]j·÷ yÓTÆ˝…{≤º nH˚ ù|s¡T >∑\ eq´+>± ô|]π> |ü≥Tº |ü⁄s¡T>∑T qT+&ç ≥düsY |ü≥Tº eTq≈£î
\_ÛdüTÔ+~. á yÓ÷‘Y kÕ<Ûës¡D+ >± ‘·÷s¡TŒ >√<ëe] õ˝≤¢ ̋ Àì <ä≥ºyÓTÆq ns¡D≤´\ ̋ À ì ns¡T®q, kÕ Ÿ̋
#Ó≥¢ MT<ä ô|s¡T>∑T‘·T+~. –]»qT\T á yÓ÷‘Y ø£≈£Lq\qT ùdø£]+∫, e÷¬sÿ{Ÿ ̋ À neTTà‘ês¡T. ITDA

yês¡T –]»qT\≈£î ø£≈£Lq\qT neTà&ÜìøÏ ‘·–q e÷¬sÿ{Ÿ qT ø£*Œ+#·&É+‘√ bÕ≥T>±, ø£≈£Lq¢ qT+&ç
<ës¡+ rj·T&ÜìøÏ nedüs¡yÓTÆq HÓ’|ü⁄D≤´\ ø£\Œq <ë«sê yê] dü+bÕ<äq ô|+#˚+<äT≈£î ø£èwæ #˚düTÔHêïs¡T.

nH˚ø£ s¡ø± …̋’q |ü≥Tº eTqøÏ n+<äTu≤≥T˝À ñqï|üŒ{ÏøÏ dü«#·Ã¤yÓTÆq |ü≥TºqT m+#·Tø√e&É+ ø£wüº‘·s¡eTT.

5.3  »+‘·T<ësê\ qT+&ç ‘·j·÷¬s’q eÁkÕÔ\ HêD´‘·qT ‘Ó\TdüTø√e&É+ m˝≤?
˙\÷ ÄyÓT ‘·*¢<ä+Á&ÉT\‘√ ø£*dæ N¬s\ <äTø±DeTTq≈£î yÓ[fl+~. ‘·q ‘·*¢ ø√dü+ ̌ ø£ |ü≥TºN¬sqT ø=Hê\ì

yês¡T nqT≈£îHêïs¡T. N¬s\T ny˚Tà e´øÏÔ M]øÏ nH˚ø£ s¡ø± …̋’q |ü≥Tº N¬s \qT #·÷bÕ&ÉT. nìï s¡ø±\ N¬s\q÷
#ê˝≤ HêD´yÓTÆq$ >± n‘·qT #Ó|ü⁄ÔHêï&ÉT. ̇ \÷ Ä N¬s\T dü«#·ÃyÓTÆq |ü≥Tº ‘√ #˚dæqy√ ø±<√ ‘Ó\TdüTø√yê\ì
nqT≈£îqï~. ÄyÓT @ $<Ûä+>± ‘Ó\TdüTø√>∑\<äT?
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Sl.
No.

Name
of the
Fibre/
thread

How it
burns on

flame
slowly/ fast

Fumes
appeared/

not

Smell
appeared

or not

Smell
resembles

Colour of
ash

Texture of
ash

Let us know about the properties of Animal fibres. These properties of animal fibres are
also useful for us to know the quality of silk and woolen clothes.

Animal Fibres – How Do They Burn?

Burning properties vary in plant and animal fibres as well as articial fibres.

Get some threads of wool, silk and cotton or any other fibres collected from a textile shop
or a tailor shop. Burn them on a candle flame. Observe the flame and fumes coming from the
flames.

Note down the Observation in the following table.

Table-2

Animal fibres burn slowly but not continuously when compared to plant fibres. They release
fumes emitting the smell of burning hair or meat. The ashes formed are black in colour and appear
as beads and can be made as powder.

Animal fibres dissolve in bleach.

Animal fibres dissolve in Chlorine based bleach. Sodium Hypochlorite is one such chlorine
based bleach. It is present in toilet cleaners, disinfectants and cloth whiteners.

Take some toilet cleaner or disinfectant or cloth whitener containing Sodium Hypochlorite

in a  beaker or ceramic bowl. Keep woolen and silk fibres in the toilet cleaner and observe for 20

minutes. What happened to the fibres? They dissolve in bleach. If not, they are not pure woolen

or silk fibres.

Repeat the same experiment with plant and synthetic fibres. Observe them after 20 minutes.

These fibres do not dissolve in bleach.

Conduct the same experiment with your hair and any animal hair. Note down the changes

in your notebook.
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yÓTTø£ÿ\ <ësê\˝À b˛*Ãq|ü⁄Œ&ÉT »+‘·T <ësê\T HÓeTà~>± eT+<äT‘êsTT. ø±\T‘·Tqï yÓ+Á≥Tø£ Ò̋<ë
e÷+dü+ yêdüq‘√ ≈£L&çq bı>∑\T yÓ\Tes¡TkÕÔsTT. ã÷&ç<ä q\T|ü⁄ s¡+>∑T˝À @s¡Œ&ÉT‘·T+~. Ç~ |üPdü e …̋
ñ+&ç, eTT≥Tº≈£î+fÒ bı&ç>± e÷s¡T‘·T+~.
»+‘·T<ësê\T ;¢#Y ˝À ø£s¡T>∑T‘êsTT

»+‘·T <ësê\T ø√¢]Hé Ä<Ûë]‘· ;¢#Y Á<ëeD+˝À ø£s¡T>∑T‘êsTT. k˛&çj·T+ ôV’≤b˛ø√¢¬s’{Ÿ ≈£L&Ü
n˝≤+{Ï ˇø£ ø√¢]Hé Ä<Ûë]‘· ;¢#Y. Ç~ {≤sTT˝…{Ÿ ø°¢qs¡T¢, yÓ’s¡dt &çdtÇHÓŒ¤ø£º¬s+{Ÿ\T, ã≥º\qT ‘Ó\¢>± #˚ùd
s¡kÕj·THê\˝ÀqT ñ+≥T+~.

¬s+&ÉT ;ø£sY\˝À Ò̋<ë |æ+>±DÏbÕÁ‘·\˝À ø=~› yÓTT‘·Ô+˝À k˛&çj·T+ ôV’≤b˛ø√¢¬s’{Ÿ ø£*–q {≤sTT …̋{Ÿ
ø°¢qsYqT ø±˙, yÓ’s¡dt &çdtÇHÓŒ¤ø£º+{ŸqT, Ò̋<ë Á&Ódt yÓ’≥qsYqT ø±˙ rdüTø√yê*. ˇø£ bÕÁ‘·̋ À }\T <ësê\qT,
eTs=ø£ bÕÁ‘·̋ À |ü≥Tº <ës¡eTT\qT y˚dæ, 20 ìeTTwüeTT \ ‘·s¡Tyê‘· |ü]o*+#·+&ç.

<ësê\T @eTj·÷´sTT? ;¢#Y̋ À ø£]>±j·÷? ;¢#Y ̋ À ø£s¡>∑ø£ b˛sTTq≥¢sTT‘˚ n$ dü«#·ÃyÓTÆq }\T ̋ Ò<ë
|ü≥Tº <ësê\T ø±e⁄. Ç<̊ ø£‘·́ eTTqT yÓTTø£ÿ\ qT+&ç \_Û+#̊ <ësê\T eT]j·TT ø£Á‹eT <ësê\‘√ ìs¡«Væ≤+#·+&ç.
20 ìeTTwüeTT\ ‘·s¡Tyê‘· |ü]o*+#·+&ç. á <ësê\˝À @ e÷s¡÷Œ ñ+&É<äT.

Ç<̊ ø£‘·́ eTTqT MT yÓ+Á≥Tø£ ̋ Ò<ë @<̊˙ »+‘·Te⁄ yÓ+Á≥Tø£\‘√ ≈£L&Ü ìs¡«Væ≤+#·+&ç. MT |ü]o\q\qT
H√≥T |ü⁄düÔø£+˝À qyÓ÷<äT #˚j·T+&ç.

»+‘·T <ësê\ <Ûäsêà\qT eTq+ Ç|ü⁄Œ&ÉT ‘Ó\TdüT≈£î+<ë+. á <Ûäsêà\T eTq≈£î |ü≥Tº eT]j·TT ñìï
eÁkÕÔ\ HêD´‘· qT ‘Ó\TdüT≈£îH˚+<äT≈£î ñ|üø£]kÕÔsTT.
»+‘·T <ësê\T ` m˝≤ eT+&ÉT‘êsTT?

yÓTTø£ÿ\ qT+&ç \_Û+#̊ <ësê\T, »+‘·T <ësê\T, ø£Á‹eT <ësê\≈£î eT+&̊ <Ûäsêà\˝À uÛÒ<ë\T ñ+{≤sTT.

f…Æ\sY Ò̋<ë ã≥º\ <äTø±D+ qT+&ç }\T, |ü≥Tº, q÷\T eT]j·TT eT]ø=ìï <ësê\qT ùdø£]+#·+&ç.
ˇø£<ëì ‘·s¡Tyê‘· ˇø£{Ï Áø=y=«‹Ô eT+≥ ˝À eT+&ç+#·+&ç. n$ m˝≤ eT+&ÉT‘·THêïjÓ÷ eT]j·TT m≥Te+{Ï
bı>∑\qT ñ‘·Œ‹Ô #˚düTÔHêïjÓ÷ |ü]o*+#·+&ç.

MT |ü]o\q\qT ÁøÏ+~ |ü{Ïºø£̋ À qyÓ÷<äT #˚j·T+&ç.
|ü{Ïºø£̀ 2

e.dü+. <ës¡+ ù|s¡T

m˝≤
eT+&ÉT‘·T+~
HÓeTà~>±/
ẙ>∑+>±

eT+&çq|ü⁄Œ&ÉT
bı>∑\T

e#êÃsTT/
sê Ò̋<äT

yêdüq
yÓ\Te&ç+~ /

Ò̋<äT

yêdüq @
$<Ûä+>±
ñqï~?

ã÷&ç<ä
s¡+>∑T

ã÷&ç<ä
Äø£è‹
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Animal fibres are made of proteins. Keratin is the major protein present in wool while silk
fibres are made of protein called fibroin.

Surgical sutures are used to hold tissues together after a surgery and even for
deep cuts. Silk is widely used for sutures as it is easy to stitch and remove it due to its
texture.

Other Properties Of Animal Fibres

 Animal fibres as well as Plant fibres are more water absorbant.

 Silk is stronger and has more tensile strength. Wool posses low tensile strength.

 Silk can withstand more heat while wool is a poor conductor of heat.

fig. 19 Silk fibres in toilet cleaner fig. 20 Silk fibres dissolved

Think about the dresses we prefer to wear in winter or when we are going to visit cooler
places. Which natural fibre are they made of? Why do we choose woolen dresses like sweaters,
shawls, scarfs etc.? Wool is a bad conductor of heat. It won’t allow our body to lose heat.

5.4  Artificial fibres

Neelu likes her new chunni very much. The chunni is smooth,soft, thin and is light-weight.

 With which type of fibres the chunni fabric is made?

You know that Fabrics are also made of chemicals. Let us know about them.

Artificial fibres or synthetic fibres are made of chemicals obtained from wood pulp or

Petroleum.Various Types of Synthetic Fibres we are going to know about are – Acrylic, Rayon,

Nylon, Polyester.
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X¯ÁdüÔ ∫øÏ‘·‡˝À y˚ùd ≈£î≥T¢, X¯ÁdüÔ ∫øÏ‘·‡ ‘·s¡Tyê‘· eT]j·TT >±j·÷\T nsTTq|ü⁄Œ&ÉT ø£DC≤\eTT\qT
ø£*|æ ñ+#·&ÜìøÏ ñ|üjÓ÷–kÕÔs¡T. ø£DC≤\eTT\qT >∑{Ïº>± ø£*|æ ñ+#·>∑\ eT]j·TT ‘̊*ø£>± rdæẙj·T>∑\
Äø£‹ ø±s¡D+>± |ü≥Tº <ës¡eTTqT ≈£î≥T¢ y˚j·T&ÜìøÏ $]$>± ñ|üjÓ÷–kÕÔs¡T.

»+‘·T <ësê\T Áb˛{°Hé\‘√ ‘·j·÷s¡e⁄‘êsTT. }\T <ësê\˝À πøsê{ÏHé Áb˛{°Hé ñ+≥T+&É>± |ü≥Tº
<ësê\T ô|ò’Áu≤sTTHé Áb˛{°Hé‘√ ‘·j·÷s¡e⁄‘êsTT.

»+‘·T <ësê\ Ç‘·s¡ <Ûäsêà\T
 |ü≥Tº <ësê\T ã\+>±, m≈£îÿe ‘·q´‘· qT ø£*– ñ+{≤sTT. yÓTTø£ÿ\ qT+&ç \_Û+#˚ <ësê\ e\H˚, »+‘·T

<ësê\T ≈£L&Ü m≈£îÿe ˙{Ïì |”\TÃ≈£î+{≤sTT.
 }\T <ësê\≈£î ‘·q´‘· ‘·≈£îÿe.
 |ü≥Tº<ës¡+ n~Ûø£ ẙ~$Tì ‘·≥Tºø√>∑\<äT. }\T <ës¡+ n<ÛäeT ñwüí yêVü≤ø£eTT (ẙ&ç$Tì ‘·q >∑T+&Ü b˛ìe«<äT).

|ü≥+ 19 {≤sTT˝…{Ÿ ø°¢qsY ̋ À ñ+∫q |ü≥Tº <ësê\T |ü≥+ 20 {≤sTT …̋{Ÿ ø°¢qsY ̋ À ø£]–q |ü≥Tº <ësê\T

o‘êø±\+˝À eT]j·TT #·*>± ñ+&˚ Á|ü<˚XÊ\≈£î yÓfi‚fl düeTj·T+˝À eTq+ <Ûä]+#·&ÜìøÏ Çwüº |ü&˚
<äTdüTÔ\ >∑T]+∫ Ä˝À∫+#·+&ç. Ä <äTdüTÔ\T @ düVü‰»<ës¡+‘√ ‘·j·÷s¡e⁄‘êsTT? ñìï n<ÛäeT ñwüí
yêVü≤ø£eTT. eTq X¯Øs¡+ qT+&ç y˚&ç$Tì b˛ìe«<äT.

5.4  ø£Á‹eT <ësê\T
˙\÷ ‘·q Áø=‘·Ô #·T˙ïì #ê˝≤ Çwüº |ü&ÉT‘·T+~. Ä #·T˙ï qTqT|ü⁄>±, yÓT‘·Ô>±, |ü\T#·>±, ‘˚*ø£>± ñqï~.

 @ s¡ø£yÓTÆq <ës¡+‘√ #·T˙ï eÁdüÔ+ ‘·j·÷s¡T #˚j·Tã&ç+~?
eÁdüÔeTT\T s¡kÕj·THê\‘√ ≈£L&Ü ‘·j·÷s¡e⁄‘êj·Tì MT≈£î ‘Ó\TdüT. yê{Ï >∑T]+∫ ‘Ó\TdüT≈£î+<ë+.

s¡kÕj·THê\‘√ ‘·j·÷s¡j˚T eÁkÕÔ\ >∑T]+∫ Ç|ü⁄Œ&ÉT ‘Ó\TdüT≈£î+<ë+. ø£Á‹eT <ësê\T ø£\|ü >∑TE® Ò̋<ë
ô|Á{À*j·T+ qT+&ç rdæq s¡kÕj·THê\ ‘√ ‘·j·÷s¡e⁄‘êsTT. eTq+ ‘Ó\TdüTø√uÀ‘·Tqï ø=ìï s¡ø£eTT\ ø£Á‹eT
<ësê\T- ÄÁøÏ*ø˘, πsj·÷Hé, HÓ’̋ ≤Hé, bÕ*düºsY.
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Acrylic: We wear sweaters and use shawls or blankets in winter season. Many of them are not

actually made of Natural wool. These are prepared from a synthetic fibre called Acrylic. Acryclic

resembles wool in all aspects though available in cheaper price.

Rayon: It is also known as artificial silk as the texture of fabric prepared by Rayon is just like silk.

Rayon is made from wood pulp.

Nylon: Nylon is the first fully synthetic fibre manufactured in 1931 and it was prepared from coal

and water. Nylon fibre is strong, elastic and light. Socks, ropes, tooth brush bristles, tents are made

from Nylon. It is also used for making strong ropes for parachutes and those used for rock climbing.

Polyester: You might have seen shirts and other dresses commonly worn by people. Fabric made

from this fibre doesn’t get wrinkled easily. Terylene is a type of  Polyster used for sarees and dress

materials.

Artificial Fibres are light, soft and smooth. They are more durable when compared to

Natural Fibres. Maintenance of dresses made of Artificial Fibres is relatively easier and they are

available at a cheaper price as their production is quite abundant and economical. Except Rayon,

other fibres are made of chemicals. Their production leads to Environmental Pollution.

Even after their disposal, they won’t mix in soil for years and they release harmful chemicals

into the soil. Recycling is the only solution to reduce adverse effects caused by Synthetic fibres.

You will learn about this process in higher classes.

Parachute ropes are made of silk in olden days. It’s strength and elasticity suit
for retaining the weight of a person when he is flying in air. Water resistance capacity included
with the merits of silk, turn parachute manufacturers towards Nylon now a days. What will
happen if we use cotton or wool fibres for this purpose?

5.5  Maintenance of Clothes - Health Aspects
 Why do we wash clothes?

 It is necessary to wash clothes every time after wearing them to avoid skin diseases.

Artificial fibres absorb less water on washing and dries off easily. They won’t shrink or
wrinkle after washing. Clothes made from Natural fibres are heavier and absorb more water.
Hence washing and preservation should be done carefully. Always enquire manufacturer or cloth
seller about maintenance of the cloth and its durability.

Readymade dresses are available in market nowadays. Always check the manufacturers
care label to confirm whether the fabric is suitable for hand wash or machine wash. Some of the
clothes should be cleaned by dry wash only.
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ÄÁøÏ*ø˘: o‘êø±\+˝À eTq+ ôd«≥ºs¡¢qT <Ûä]kÕÔeTT eT]j·TT cÕ˝Ÿ‡, eT]j·TT s¡>∑TZ\qT ñ|üjÓ÷–kÕÔeTT M{Ï̋ À
nH˚ø£eTT düVü≤»yÓTÆq ñìï‘√ ‘·j·÷¬s’q$ ø±e⁄. ÄÁøÏ*ø˘ nH˚ ø£Á‹eT <ës¡+‘√ ‘·j·÷s¡e⁄‘êsTT. ÄÁøÏ*ø˘ n˙ï
n+XÊ\˝ÀqT ñìïì b˛*e⁄+&ç, ‘·≈£îÿe <Ûäs¡≈£î \uÛÑ́ eTe⁄‘·T+~.
πsj·÷Hé: |ü≥Tº e˝Ò ñ+&˚ Äø£‹ ø±s¡D+>± πsj·÷Hé ø£Á‹eT |ü≥Tº nì ≈£L&Ü |æ\TkÕÔs¡T ø£\|ü >∑TE® qT+&ç
Bìï ‘·j·÷s¡T #˚kÕÔs¡T.
HÓ’̋ ≤Hé: 1931e dü+e‘·‡s¡+˝À yÓTT≥ºyÓTT<ä≥>± ‘·j·÷s¡T#̊j·Tã&çq ø£Á‹eT <ës¡+ HÓ’̋ ≤Hé, Bìì u§>∑TZ eT]j·TT
˙s¡T ‘√ ‘·j·÷s¡T #˚kÕÔs¡T. HÓ’̋ ≤Hé <ës¡+ ã\+>± kÕπ> >∑TD+ ø£*– ‘˚*ø£>± ñ+≥T+~ kÕø˘‡, ‘êfi¯ófl, ≥÷‘Y
Áãwt ≈£î#·TÃ\T, f…+≥T¢ HÓ’̋ ≤Hé‘√ ‘·j·÷s¡T #˚kÕÔs¡T. bÕsê#·÷{Ÿ\T, |üs¡«‘ês√Vü≤D #˚ùdyê]øÏ ñ|üjÓ÷>∑|ü&˚
‘êfi¯flqT ≈£L&Ü HÓ’̋ ≤Hé‘√ ‘·j·÷s¡T#˚kÕÔs¡T.
bÕ*düºsY : bÕ*düºsY ‘√ ‘·j·÷s¡T #˚dæq #=ø±ÿ\T, Ç‘·s¡ <äTdüTÔ\T Á|ü»\T <Ûä]+#·&Üìï #·÷dæ ñ+{≤eTT. á
<ës¡eTT\‘√ #˚dæq eÁkÕÔ\T kÕ<Ûës¡D+>± q*–b˛e⁄. N¬s\T, Á&Ódt yÓT{°Øj·T˝Ÿ\ ‘·j·÷Ø˝À ñ|üjÓ÷–+#˚
f…]¢Hé ̌ ø£ s¡ø£yÓTÆq bÕ*düºsY.

ø£Á‹eT <ësê\T ‘˚*ø£>±, yÓT‘·Ô>±, eT<äTe⁄>± ñ+{≤sTT. düVü≤» <ësê\‘√ b˛*Ã‘˚ Ç$ m≈£îÿe ø±\+
eTqTï‘êsTT. ø£Á‹eT <ësê\T ‘√ #˚dæq eÁkÕÔ\ ìs¡«Vü≤D düT\uÛÑeTT eT]j·TT n~Ûø£ yÓTT‘·Ô+˝À ‘·j·÷s¡T
#˚j·T≥+ e\q á eÁkÕÔ\T ‘·≈£îÿe <Ûäs¡≈£î \_ÛkÕÔsTT. nsTT‘˚ πsj·÷Hé ‘·|üŒ $T–*q ø£Á‹eT <ësê\T nìï
|üP]Ô>± s¡kÕj·THê\‘√ ‘·j·÷s¡e⁄‘·THêïsTT M{Ï ñ‘·Œ‹Ô |üsê´es¡D ø±\Twǘ  eTTq≈£î <ë] rdüTÔ+~.

M{Ïì <Ûä]+∫ bÕs¡y˚dæq ‘·sê«‘· ≈£L&Ü Ç$ nH˚ø£ dü+e‘·‡sê\bÕ≥T H˚\˝À ø£\Tee⁄. n+‘˚ø±ø£
nqedüs¡ $wü|ü<ësê∆\qT H̊\˝ÀìøÏ $&ÉT<ä\ #̊kÕÔsTT. ø£Á‹eT <ësê\ e\q ø£*π> <äTwüŒ]D≤e÷\ ìyês¡D≈£î
|ü⁄q'#·ÁøÏj·T+ #˚j·T≥+ ̌ ø£ÿfÒ e÷s¡Z+. Bìì >∑T]+∫ MTs¡T ô|’ ‘·s¡>∑‘·T\˝À H˚s¡TÃ≈£î+{≤s¡T.

|üPs¡«+ bÕsê#·÷{Ÿ ‘êfīflqT |ü≥Tº‘√ ‘·j·÷s¡T#̊ùdyês¡T. BìøÏ ñqï ã\+, kÕπ>>∑TDeTT, >±*˝À
m>∑Ts¡T‘·Tqï|ü&ÉT e´øÏÔ ãs¡Te⁄qT ‘·≥Tº≈£îH˚ $<Ûä+>± ñ+≥T+~. |ü≥TºøÏ ñqï á dü<äTZD≤\‘√bÕ≥T>±
˙{Ïì ìs√~Û+#˚ >∑TD+ ø±s¡D+>± bÕsê#·÷{Ÿ ‘êfi¯fl ‘·j·÷Ø<ës¡T\T HÓ’˝≤Hé yÓ’|ü⁄≈£î yÓTT>∑TZ#·÷|ü&É+
»]–+~. q÷\T Ò̋<ë }\TqT á nedüs¡+ ø√dü+ ñ|üjÓ÷–ùdÔ @$T »s¡T>∑T‘·T+~?

5.5  eÁkÕÔ\ $ìjÓ÷>∑eTT Äs√>∑́  dü+ã+~Û‘· n+XÊ\T
 eTq+ <äTdüTÔ\qT m+<äT≈£î X¯óÁuÛÑ|üs¡TkÕÔeTT?
 #·s¡à yê´<ÛäT\T ø£\T>∑≈£î+&Ü ñ+&É≥+ ø√dü+ eTq+ <Ûä]+∫q ‘·sê«‘· eÁkÕÔ\qT X¯óÁuÛÑ+ #˚j·T≥+ nedüs¡+.

ø£Á‹eT <ësê\T ‘·≈£îÿe ˙{Ïì |”\TÃ≈£î+{≤sTT ‘·«s¡>± Ä]b˛‘êsTT ñ‹øÏq ‘·sê«‘· n$ eTT&É‘·\T
|ü&Ée⁄ bı{Ïº>± e÷s¡e⁄. düVü≤» <ësê\‘√ #̊dæq <̊düTÔe⁄\T m≈£îÿe ̇ {Ïì |”\TÃ≈£î+{≤sTT ø±ã{Ïº M{Ïì ñ‘·ø£&É+
eT]j·TT <ë#·≥+ $wüj·T+˝À ‘·>∑T C≤Á>∑‘·Ô\T rdüTø√yê* eÁkÕÔ\ ‘·j·÷Ø ̋ Ò<ë neTàø£+<ës¡Tì Ä eÁkÕÔ\qT
$ìjÓ÷–+#˚ $<Ûëq+ >∑T]+∫ n&ç– ‘Ó\TdüTø√e≥+ ‘·|üŒìdü].

e÷¬sÿ{À¢ Á|üdüTÔ‘·+ ¬s&ûy˚T&é <äTdüTÔ\T \_ÛdüTÔHêïsTT M{Ïì ø=H ̊düeTj·T+˝À ‘·j·÷Ø<ës¡T Ä <äTdüTÔ\T
$ìjÓ÷>∑+ >∑T]+∫ Ç∫Ãq ̋ ÒãT˝ŸqT |ü]o*+∫ n$ #˚‹‘√ ñ‘·ø£≥+ ̋ Ò<ë yÓTwæHé̋ À ñ‘·ø£&ÜìøÏ e÷Á‘·y˚T Ä
<äTdüTÔ\T nqT≈£L\e÷ nì ‘Ó\TdüTø√yê*‡ ñ+≥T+~. ø=ìï <äTdüTÔ\T πøe\+ Á&Ó’ø°¢ì+>¥≈£î e÷Á‘·ẙT nqT≈£L\eTT.
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fig. 21 Manufacturer’s label

Observe Manufacturer’s care label given in fig. 26.

Discuss the following questions in your class room.

 Which garment the dress is made of?

 Which type of wash the dress/garment is suitable?

 What are the measures to be taken for long durability of the garment?

It is recommended that woolen clothes are washed after 4
to 5 wearings only because frequent washes may loosen the
firmness of knitting resulting in loss of shape of fabric. Even after
washing woolen clothes, they should not be squeezed.  It is advised
to wrap them in a towel to remove extra moisture before drying off. Mild detergent should be
used to wash wool and silk clothes, Cotton and silk clothes readily shrink on washing. Starching
and Ironing of cotton and rolling of silk can unshrink the garments.

 Think why fabrics made of natural fibres get faded on washing?

At which stage are the Natural fibres dyed? Synthetic fibres are mixed with dyes when they
are in the form of pulp of chemicals. Later they are made as fibres.

 It is also necessary to store wool and silk clothes away from the attacks of insects. Insects
can readily feed on the protein substance present in fibres, strong fragrance of phenophthalene
balls, boric acid, fragrant oils like sandal oil and lavender oils can successfully repel the insects.
By keeping these substances between the clothes, we can protect silk and woolen clothes from
insects. To remove shrinkage silk sarees are being wrapped around a uniform wooden log and kept
dried for six to eight hours.

 Then they are allowed to steam iron. This process of removal of shrinkage from silk clothes
is called Rolling.

Let us do an activity to know the effect of rolling on silk cloth.

Collect two long pieces of silk fabric of  ribbon width from a tailor. Dip them in water and
observe the wrinkles that appeared on the clothes. Dry off one cloth simply and wrap the second
one around a wooden or metal rod tightly without foldings. Allow it to be dried off in the same
state. Observe both the cloths after two to three hours.

 Which cloth looks fine without shrinkage and wrinkles?

The cloth that is wrapped around the rod. Maintenance of clothes made of Artificial fibres
is comparatively easier. Hence people prefer to wear them. Natural fibres are made of biological
substances hence they are friendly to skin.
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    |ü≥+ 21 ˝Àì <äTdüTÔ\
‘·j·÷Ø <ës¡T\ ̋ ÒãT Ÿ̋

|ü≥+ 26 ˝Àì <äTdüTÔ\ ‘·j·÷Ø <ës¡T\ Ò̋ãT˝Ÿ ì |ü]o*+#·+&ç øÏ+~
Á|üX¯ï\˝À ‘·s¡>∑‹>∑~˝À #·]Ã+#·+&ç.
 á <äTdüTÔ\T @ eÁdüÔ+‘√ ‘·j·÷s¡j·÷´sT÷?
 á <äTdüTÔ\T qT @ s¡ø£+>± ñ‘·ø£e#·TÃ?
 <äTdüTÔ\ Bs¡Èø±\ eTìïø£ ø=s¡≈£î m≥Te+{Ï C≤Á>∑‘·Ô\T rdüTø√yê*?

ñìï <äTdüTÔ\qT kÕ<Ûës¡D+>± Hê\T>∑T - ◊<äT kÕs¡T¢ <Ûä]+∫q ‘·sê«‘·
e÷Á‘·y˚T X¯óÁuÛÑ|üs¡#ê* m≈£îÿekÕs¡T¢ ñ‘·ø£&É+ e\q eÁdüÔ+ |ü≥T‘·«+
‘=\–b˛‘·T+~ ñìï <äTdüTÔ\qT ñ‹øÏq ‘·sê«‘· ≈£L&Ü yê{Ïì |æ+&É≈£L&É<äT ñ
‹øÏq ‘·s¡Tyê‘· á <äTdüTÔ\qT ̌ ø£≥e Ÿ̋ ̋ À #·T≥º&É+ <ë«sê n~Ûø£yÓTÆq ‘̊eTqT
‘=\–+#·&É+ eT+∫~. n˝≤π> }\T, |ü≥Tº <äTdüT Ô\qT ñ‘·ø£&ÜìøÏ ‘˚*ø£bÕ{Ï &ç≥¬s®+{Ÿ\qT
ñ|üjÓ÷–+#ê*. ñ‹øÏq|ü⁄Œ&ÉT q÷\T, |ü≥Tº eÁkÕÔ\T bı{Ïº>± e÷s¡T‘êsTT Ò̋<ë eTT&ÉT#·Tø=ì b˛‘êsTT ø±ã{Ïº
>∑+õ ô|{Ïº ÇÁd”Ô #̊j·T&É+ <ë«sê q÷\T eÁkÕÔ\, s√*+>¥ #̊j·T&É+ <ë«sê |ü≥Tº eÁkÕÔ\˝Àì eTT&ÉT‘·\qT b˛>=≥ºe#·TÃ.
 düVü≤» <ësê\‘√ #˚dæq eÁkÕÔ\T ñ‹øÏq|ü⁄Œ&ÉT s¡+>∑TqT m+<äT≈£î ø√˝ÀŒ‘êjÓ÷ Ä˝À∫+#·+&ç?

düVü≤» <ësê\≈£î @ <äX¯̋ À s¡+>∑T\T y˚kÕÔs¡T? ø£Á‹eT <ësê\qT yê{Ïì ‘·j·÷s¡T #˚j·Tø£ eTTqTù| n$
s¡kÕj·THê\ eTT<ä›>± ñqï|ü⁄Œ&˚ yê{ÏøÏ s¡+>∑T\T ø£\T|ü⁄‘ês¡T. ‘·sê«‘· Ä eTT<ä› ñ+&ç <ësê\qT rkÕÔs¡T.

}\T eT]j·TT |ü≥Tº <äTdüTÔ\ô|’ ø°≥ø±\ <ë&ç »s¡>∑≈£î+&Ü C≤Á>∑‘·Ô>± uÛÑÁ<ä|üs¡T#·Tø√e\dæ ñ+≥T+~ M{Ï
|”#·T <ësê\˝À ñ+&˚ Áb˛{°Hé |ü<ës¡ú+ ø°≥ø±\≈£î ÄVü‰s¡+>± ñ|üjÓ÷>∑|ü&ÉT‘·T+~. |òæHê|òæÔHé >√∞\T uÀ]ø˘
j·÷dæ&é, >∑+<∏ä+ q÷HÓ, ̋ ≤yÓ+&ÉsY q÷HÓ |òü÷f…Æq yêdüq\T ø°≥ø±\qT <ä÷s¡+>± bÕs¡Á<√\ ‘êsTT á |ü<ësêú\qT
eÁkÕÔ\ eT<Ûä́  ñ+#·&É+ <ë«sê |ü≥Tº eP\T eÁkÕÔ\ ø°≥ø±\ u≤] qT+&ç s¡øÏå+#·Tø√e#·TÃ.

|ü≥Tº eÁdüÔeTT\qT yê{Ï̋ Àì eTT&ÉT‘·\qT b˛>=≥º&É+ ø√dü+ >∑T+Á&Éì ‘·\+ >∑\ ø£Ás¡ u§+>∑T ≈£î >∑{Ïº>±
#·T{Ïº, 6 qT+&ç 8 >∑+≥\ bÕ≥T Äs¡ìkÕÔs¡T. ‘·s¡Tyê‘· Ä eÁkÕÔ\qT Ä$] ÇÅd”Ô #˚kÕÔs¡T. á $<Ûä+>±
|ü≥TºeÁkÕÔ\ ˝Àì eTT&ÉT‘·\qT b˛>=fÒº Á|üÁøÏj·TqT s√*+>¥ n+{≤s¡T.

s√*+>¥ m˝≤ #˚kÕÔs√ øÏ+~ ø£è‘·́ + <ë«sê ‘Ó\TdüT≈£î+<ë+.

<äØ® e<ä› qT+&ç ]ã“qT yÓ&É\TŒ‘√, bı&ÉyÓ’q ¬s+&ÉT |ü≥Tº eÁdüÔeTT\qT ùdø£]+#·+&ç. yê{Ïì ˙{Ï̋ À
eTT+∫ rdæ, yê{Ïô|’ @s¡Œ&çq eTT&ÉT‘·\qT |ü]o*+#·+&ç.ˇø£ eÁdüÔeTTqT n˝≤π> Äs¡y˚j·T+&ç eT]j·TT ¬s+&Ée
eÁdüÔeTTqT ˇø£ ø£Ás¡ u§+>∑T ≈£î ø±˙, ˝ÀVü≤|ü⁄ ø£&û¶øÏ ø±˙ _>∑T‘·T>±,eTT&ÉT‘·\T Ò̋≈£î+&Ü ˝≤–, #·T{Ïºy˚j·T+&ç.
á eÁdüÔeTTqT n˝≤π> >±*øÏ Äs¡ìe«+&ç. ¬s+&ÉT eT÷&ÉT >∑+≥\ ‘·s¡Tyê‘· ¬s+&ÉT eÁdüÔeTT\q÷ |ü]o*+#·+&ç.
 @ eÁdüÔeTT eTT&ÉT‘·\T ̋ Ò≈£î+&Ü, eTT&ÉT#·T≈£îì b˛≈£î+&Ü ø£ì|æk Ǫ̂+~?

#·T≥ºã&ç Äs¡u…{Ïºq eÁdüÔeTT eTT&ÉT‘·\T Ò̋≈£î+&Ü ñ+≥T+~. ø£Á‹eT <ësê\‘√ #˚dæq eÁdüÔeTT\qT
ìs¡«Væ≤+#·&É+ düT\uÛÑ+ ø±ã{Ïº yê{Ïì <Ûä]+#˚+<äT≈£î m≈£îÿe Çwüº|ü&É‘êeTT. düVü≤» <ësê\T Je⁄\ qT+&ç
\_Û+#˚ |ü<ësê∆\‘√ ‘·j·÷s¡e⁄‘êsTT. n+<äTe\q n$ eTq #·sêàìøÏ nqT≈£L\yÓTÆq$.
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fig. 22 Fabric Face mask

Clothes made of artificial fibres are widely used to make swim wear, sports wear, under

garments because of their elastic, thermoplastic (becomes soft on absorbing heat) nature.  The

chemicals used in manufacturing these clothes are generally toxins, which mostly cause skin allergies.

Wearing of face masks in public places became today’s protocol as well as a part of our  dailylife.

Masks provide protection from entry of viral and bacterial bodies and dust particles into our respiratory

tract by filtering the air. It is good for our health to continue wearing face masks even after the pandemic

COVID 19. It reduces the risk in public places where air is

polluted due to crowds.

Though various types of masks made of different

material are available in the market, WHO recommends a

three layered cotton fabric mask to protect ourselves from

COVID 19. Masks made of  Natural Fabric avoid skin

allergies and itching caused by longtime usage.

Though we wear synthetic fabrics on a daily basis,

wearing of silk fabrics on special Occasions is our habitual

practice. Their beauty, lustre and fine texture make them a

symbol of aesthetic sense and pious felling.

We feel cool when we wear cotton clothes during summer. We buy Woolen clothes

specially for winter.

Diapers and Sanitary napkins are completely made of synthetic materials. They harm
the skin on long term usage they are harmful to the environment also. To overcome this we
have to think about environmental friendly and skin friendly, liquid absorbant materials like
Cotton, banana or bamboo fibres and water proof cotton like Canvas cotton to be used in
diapers and sanitary napkins.

Our cloths and clothing style reflects our dignity and culture. No matter whether the cloths
are cheep of costly, we should choose them basing on quality and comfort. We should maintain
them clean and neat.

Wearing cloths made of natural fibers not only reflects our traditions and culture, but also
eco-friendly and helping hand to the weavers too.

Mohair, Shearing, Scouring, Sorting, Dyeing, Combing, Carding, Spinning, Knitting,  Cocoon,
Seri culture, Reeling , Bleach, Keratin, Fibroin, Acrylic, Nylon, Polyester, Synthetic fabrics,
Recycle, Wrinkles.
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|ü≥+ 22 eÁdüÔ+‘√
‘·j·÷s¡T#̊j·Tã&çq e÷dtÿ

ø£èÁ‹eT <ësê\‘√ #˚dæq eÅkÕÔ\qT yê{Ï jÓTTø£ÿ kÕπ>>∑TDeTT, <Ûäs√àbÕ¢dæºø˘ (y˚&ç #˚dæq|ü&ÉT eTè<äTe⁄>±
e÷s¡≥+) \ø£åD≤\ ø±s¡D+>± á‘· <äTdüTÔ\T, k˛ŒsYº‡ <äTdüTÔ\T, ̋ À<äTdüTÔ\ ‘·j·÷Ø˝À $]$>± $ìjÓ÷–kÕÔs¡T.
á <äTdüTÔ\qT ‘·j·÷s¡T #̊j·T&ÜìøÏ yê&̊ s¡kÕj·THê\T kÕ<Ûës¡D+>± $wü|üP]‘·yÓTÆq$ ø£qTø£ #·sêàìøÏ m\Ø®\qT
ø£*–+#˚ neø±X¯+ m≈£îÿe.

ãVæ≤s¡+>∑ Á|ü<˚XÊ\ ˝ÀìøÏ yÓ[flq|ü⁄Œ&ÉT eTTKeTT q≈£î ‘=&ÉT>∑T\T Ò̋<ë e÷dtÿ\T <Ûä]+#·&É+ Ç{°e*
ø±\+˝À $~Û>± e÷]+~, eTq Jeq+ ˝À ˇø£ uÛ≤>∑yÓTÆ+~ ≈£L&Ü. eTTU≤ìøÏ <Ûä]+#˚ e÷düTÿ\T, >±*ì
e&Éb˛dæ, u≤ø°º]j·÷, yÓ’s¡dt, <äTeTTà <Ûä÷[ ø£D≤\qT XÊ«dü e÷s¡Z+˝ÀìøÏ Á|üẙ•+#·≈£î+&Ü ìs√~ÛkÕÔsTT. ø√$&é̀ 19
Á|üuÛ≤eeTT ‘·–Zq ‘·s¡Tyê‘· ≈£L&Ü eTq Äs√>∑́ + ø√dü+ e÷dtÿ\T <Ûä]+#·&Üìï ø=qkÕ–+#·&É+ eT+∫~ Ç~
»qdüeTs¡úyÓTÆq Á|ü<˚XÊ\˝À >∑T+|ü⁄\ e\q @s¡Œ&çq >±* ø±\Twǘ +
jÓTTø£ÿ Á|üe÷<ëìï ‘·–ZdüTÔ+~. u≤]qT+&ç eTqeTT s¡øÏådüTÔ+~.

nH˚ø£ s¡ø± …̋’q |ü<ësê∆\‘√ ‘·j·÷¬s’q e÷düTÿ\T e÷¬sÿ{Ÿ˝À
\_ÛdüTÔqï|üŒ{Ïø°, Á|ü|ü+#· Äs√>∑́  dü+düú (WHO) dü÷#·q\ Á|üø±s¡+ eT÷&ÉT
bıs¡\‘√ ‘·j·÷¬s’q eg+‘√ #̊dæq e÷düTÿ\T ø√$&é̀ 19 u≤] qT+&ç
s¡øÏåkÕÔsTT. düVü≤» <ësê\‘√ ‘·j·÷s¡T#̊dæq e÷düTÿ\qT m≈£îÿeùd|ü⁄
ñ|üjÓ÷–+#·&É+ e\q #·sêàìøÏ e#̊Ã n\Ø®\T, <äTs¡<ä\T sê≈£î+&Ü #̊kÕÔsTT.

s√EyêØ ø±s¡́ ø£̋ ≤bÕ\˝À uÛ≤>∑+>± ø£Á‹eT eÁkÕÔ\qT eTq+
<Ûä]+∫q|üŒ{Ïø°, Á|ü‘̊´ø£ dü+<äsê“¤\˝À |ü≥TºeÁkÕÔ\qT <Ûä]kÕÔeTT. |ü≥Tº
eÁkÕÔ\ ˝Àì n+<ä+, yÓTs¡T|ü⁄, qTqT|ü⁄<äq+ yê{Ïì kÂ+<äsê´ìøÏ, Ä<Ûë´‹àø£ uÛ≤eq≈£î Á|ürø£\T>± #˚kÕsTT.
Á|üX̄düÔ‘·qT ø£\>∑ #̊XÊsTT. q÷\T <äTdüTÔ\qT ẙdü$ ø±\+˝À <Ûä]+#·&É+ e\q #·\¢<äHêìï bı+<äT‘êeTT.

n˝≤π> o‘êø±\+ ˝À <Ûä]+#·&É+ ø√dü+ Á|ü‘˚́ ø£+>± }\T <äTdüTÔ\qT ø=ì ñ+#·T≈£î+{≤eTT. düVü≤»
<ësê\‘√ ‘·j·÷¬s’q eÁkÕÔ\qT <Ûä]+#·&É+ eTq dü+düÿ‹, dü+Á|ü<ëj·TeTT.

&Ó’|üs¡T¢, XÊì≥] Hê|æÿHé \T |üP]Ô>± ø£Á‹eTyÓTÆq |ü<ësê∆\‘√ ‘·j·÷s¡T #̊j·Tã&É‘êsTT. á |ü<ësê∆\T
Bs¡È ø±*ø£ yê&Éø£+ ˝À #·sêàìøÏ Vü‰ì ø£\T>∑ #˚kÕÔsTT eT]j·TT |üsê´es¡DeTTq≈£î Vü‰ìø£s¡eTT. á
düeTdǘ qT n~Û>∑$T+#·&É+ ø√dü+ eTq+ ̇ {Ïì |”\TÃ≈£îH̊ q÷\T, ns¡{Ï eT]j·TTyÓ<äTs¡T qT+&ç \_Û+#̊ Hês¡
e+{Ï yê{Ïì, n˝≤π> ø±Hê«dt q÷\T e+{Ï Á<äe ìs√<Ûäø£ |ü<ësê∆\‘√ ‘·j·÷¬s’q &Ó’|üs¡T¢, XÊì≥]
Hê|æÿHé\ yê&Éø£eTTqT Áb˛‘·‡Væ≤+#·e\dæq nedüs¡+ ñqï~. Çe˙ï ‘̊*ø£>± uÛÑ÷$T˝À ø£*dæb˛j̊T eT]j·TT
#·sêàìøÏ Vü‰ì ø£*–+#·ì |ü<ësê∆\T.

eTq <äTdüTÔ\T eT]j·TT <äTdüTÔ\ XË’* eTq VüQ+<ë‘·Hêìï, dü+düÿè‹ì Á|ü‹_+_kÕÔsTT. <äTdüTÔ\T KØ<Ó’qyê
Ò̋ø£ #Í¬ø’qyê nH˚~ Á|ü<Ûëq+ ø±<äT. <äTdüTÔ\ HêD´‘ê, eTq kÂø£sê´\ Ä<Ûës¡+>± M{Ïì m+#·Tø√yê*. yê{Ïì

X¯óÁuÛÑ+>±, #·ø£ÿ>± ñ+#·Tø√yê*.
düVü≤» <ësê\‘√ ‘·j·÷¬s’q <äTdüTÔ\T eTq dü+düÿè‹, dü+Á|ü<ëj·÷\qT Á|ü‹_+_#·&ÉẙT ø±≈£î+&Ü |üsê´es¡D

Væ≤‘·eTT eT]j·TT #˚H˚‘·≈£î #˚j·TT‘· ≈£L&Ü.

yÓTTVü≤sTTsY, w”]+>¥, k˛ÿ]+>¥, &Ó’sTT+>¥, ø±]¶+>¥, ≈£L+_+>¥, dæŒìï+>¥, ì{Ïº+>¥, ø£≈£LHé, ôdØø£\ÃsY,
Ø*+>¥, ;¢#Y,  dæº|òæ¢+>¥, πøsê{ÏHé, ô|ò’Áu≤sTTHé, ÄÁøÏ*ø̆, HÓ’̋ ≤Hé, πsj·÷Hé, bÕ*düºsY, ø£Á‹eT eÁkÕÔ\T, s√*+>¥,
|ü⁄q' #·Áø°j·T+.
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 Sheep is the main source for production of quality wool.

 Removing fleece of  the animal along with outer thin skin by using sharp blades or

scissors like tool is called shearing.

 The process of deriving wool from fibre includes scouring, sorting, dyeing, combing,

carding and spinning.

 Woolen fabrics are made by knitting and weaving.

 Life cycle of silkworm includes 4 stages. They are egg, larva, pupa/cocoon and Adult stage.

 Besides mulberry, Tasar, Eri, Muga are different types of silk produced in various states

of India.

 Stiffling is done by treating cocoons in steam to kill larvae inside cocoon.

 Animal fibres can be identified by their unique properties.

 Acrylic, Rayon, Nylon, Polyester are the examples for synthetic fibres.

 Clothes made of artificial fibres are not expensive and easy to maintain.

 Clothes made of  Animal fibres should be  stored carefully preventing the attacks of 

 Animal fibres are made of proteins like keratin and Fibroin.

I. Fill in the Blanks.

1. Fleece pulled through the metal teeth of a machine in order to remove short fibres is known as

__________.

2. Rearing of silkworms to obtain silk is known as_______.

3. Artificial fibre that resembles silk _____.

4. Protein present in silk _________.

5. Inner layer of  soft, short, fine hairs of wool yielding animal is known as __________.

II. Choose the correct Answer.

1. Which of the following does not yield wool? [ ]

a) yak b) goat c) silkmoth d) camel

2. The silk worm is _________. [ ]

a) pupa b) cocoon c) larva d) adult
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 Á|ü<Ûëq+>± >=Á¬s\ <ë«sê eTq sêÁwüº+ ˝À ñìïì bı+<äT‘·THêïeTT.
 »+‘·Te⁄\ qT+&ç }\TqT <ëì ÁøÏ+<ä ñqï |ü\T#·ì #·s¡à|ü⁄ bıs¡‘√bÕ≥T>± |ü<äTHÓ’q uÒ¢&é ̋ Ò<ë ø£‘ÓÔs¡

e+{Ï |ü]ø£sê\‘√ ‘=\–+#˚ |ü<ä∆‹ì ñìï ø£‹Ô]+#·T≥ Ò̋<ë w”]+>¥ n+{≤s¡T.
 »+‘·Te⁄\ ñìï qT+&ç }\T <ësê\T ‘·j·÷s¡T #˚ùd Á|üÁøÏj·T ˝À ñìïì X̄óÁuÛÑ |üs¡#·&É+ Ò̋<ë

k˛ÿ]+>¥, HêD´yÓTÆq ñìïì y˚s¡T #˚j·T&É+ Ò̋<ë kÕ]º+>¥, s¡+>∑T y˚j·T&É+, ø±]¶+>¥, <äTe«&É+,
dæŒìï+>¥ <äX¯\T ñ+{≤sTT.

 }\T <äTdüTÔ\qT n\¢&É+ Ò̋<ë H˚j·T&É+ <ë«sê ‘·j·÷s¡T #˚kÕÔs¡T.
 |ü≥Tº yÓ÷‘Y J$‘· #·Áø£+ ˝À 4 <äX¯\T ñ+{≤sTT. n$` Á>∑T<äT›, &ç+uÛÑj·Tø£+, |üP´bÕ Ò̋<ë ø£≈£LHé

eT]j·TT ÁbÂ&ÛÉ <äX¯.
 eT\“Ø e÷Á‘·+ ø±≈£î+&Ü ≥düsY, áØ, eT÷>± nH˚$ uÛ≤s¡‘· <˚X¯+˝À ì $$<Ûä Á|ü<˚XÊ\˝À

\uÛÑ́ eTj˚T $$<Ûä |ü≥Tº s¡ø±\T.
 dæº|òæ¢+>¥ Á|üÁøÏj·T\˝À ø£≈£Lq¢qT Ä$]˝À ñ+#·&É+ <ë«sê <ëì˝À ñqï &ç+uÛÑø£eTTqT #·+|ü⁄‘ês¡T.
 »+‘·T <ësê\qT yê{ÏøÏ ñqï Á|ü‘˚́ ø£ \ø£åD≤\ <ë«sê ø£qT>=qe#·TÃ.
 ÄÁøÏ*ø˘, πsj·÷Hé, HÓ’̋ ≤Hé. bÕ*düºsY ø=ìï s¡ø£eTT …̋’q ø£Á‹eT <ësê\T.
 ø£Á‹eT <ësê\ ‘√ ‘·j·÷¬s’q <äTdüTÔ\T ‘·≈£îÿe <Ûäs¡≈£î \_ÛkÕÔsTT. eT]j·TT yê{Ïì ìs¡«Væ≤+#·&É+ düT\uÛÑ+.
 »+‘·T <ësê\‘√ ‘·j·÷¬s’q <äTdüTÔ\qT ø°≥ø±\ <ë&ç qT+&ç ø±bÕ&ÉT≈£îH̊ $<Ûä+ >± uÛÑÁ<ä|üs¡T#·Tø√yê*.
 »+‘·T <ësê\T πøsê{ÏHé, ô|ò’Áu≤sTTHé nH˚ Áb˛{°Hé \ ‘√ ‘·j·÷s¡e⁄‘êsTT.

I. U≤∞\qT |üP]+|ü⁄eTT.
1. bı{Ïº >± ñqï ñìï yÓ+Á≥Tø£\ qT ‘=\–+#·&É+ ø√dü+ <äTyÓ«q e+{Ï j·T+Á‘·+ <ä+‘ê\ eT<Ûä́  qT+&ç yê{Ïì

˝≤>∑&Üìï ................... n+{≤s¡T.
2. |ü≥Tº <ësê\ ø√dü |ü≥Tº|ü⁄s¡T>∑T\ qT ô|+#˚ Á|üÁøÏj·TqT ........................ n+{≤s¡T.
3. |ü≥Tº e˝… ø£ì|æ+#˚ ø£Á‹eT <ës¡+ ........................
4. |ü≥Tº ˝À ñ+&˚ Ábı{°Hé ...................
5. }\Tì Ç#̊Ã »+‘·Te⁄\ eT<äTyÓ’q bı{Ïº ÁX‚wü̃yÓTÆq yÓ+Á≥Tø£\T >∑\ ̋ À|ü* bıs¡qT .................. n+{≤s¡T.

II. dü]jÓÆTq »yêãT dü÷∫+#·T nø£ås¡eTTqT Áu≤¬ø{Ÿ ˝À sêj·T+&ç.
1. á ÁøÏ+~ yêì˝À }\Tì Ç#˚Ã »+‘·Te⁄ ø±ì~ @~? ( )

a) »&É\ ãÁ¬s b) y˚Tø£ c) yÓ÷‘Y d) ̌ +f…

2. |ü≥Tº |ü⁄s¡T>∑T ..................... ( )

a) |üP´bÕ b) ø£≈£LHé c) &ç+uÛÑø£eTT d) ÁbÂ&ÛÉ <äX¯
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3. Shearing means ____________ [ ]

a) Selecting fleece basing on its quality b) Dyeing the fleece

c) Removing wool with a thin outer layer of skin d) Washing of fleece in hot water

4. Silk production is involved in the cultivation of ________. [ ]

a) oak trees b) Sal tree c) thellamaddi tree d) Mulberry tree

5. The most common type of silk produced  in India ______. [ ]

a) Eri b) Tasar c) Mulberry d) Muga

III. Matching.

A) Pupa ( ) 1. Wool

B) Silk moth ( )           2. Goat

C) Animal fibre ( ) 3. Cocoon

D) Angora ( ) 4. Wild silk

E) Tasar ( ) 5. Bombix mori

6. Rayon

IV. Answer the following questions.

1. Explain how stifling is done. What is the purpose of stifling of cocoons.

2. Differentiate between Animal fibres and Plant fibres based on their properties.

3. Analyse the advantages and disadvantages in usage of  clothes made of synthetic fibres. Which

type of fabric you prefer to use? Why?

4. What happens if stifling is not done to silk moth cocoons?

5. Radha wants to buy a silk saree. She wanted to know the purity of silk thread. She wanted to

test silk fibre by burning. What procedure she would under take and which of the features

would she observe while burning the silk thread of the saree?

6. Draw a well labelled diagram to explain life cycle of silk moth. Which stage in life of silkmoth is

important for making silk? Why?

7. What precautions do you suggest a shearer to take while shearing an animal to prevent hurting them. 

8. Describe your views on preparation of silk by killing the larvae. What ways do you suggest to

prevent this disgraceful activity towards silkmoth.

 Take an India map and mark the regions where various wool yielding animals are found
and mention their names there,  

 Make a scrap book with various wool yielding animals.
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3. w”]+>¥ nq>± ................... ( )
a) HêD´‘· Ä<Ûës¡+>± ñìïì m+|æø£ #˚j·T&É+ b) ñìïøÏ s¡+>∑T y˚j·T&É+
c) düqïì #·s¡à|ü⁄ bıs¡‘√ bÕ≥T>± ñìïì ø£‹Ô]+#·&É+ d) y˚&ç ̇ {Ï̋ À ô|ò’ãsY\qT X¯óÁuÛÑ|üs¡#·&É+

4. |ü≥Tº<ës¡+ ‘·j·÷Ø á yÓTTø£ÿ\ kÕ>∑T ‘√ eTT&ç|ü&ç ñqï~ ................. ( )
a) z¬øÃ≥T¢ b) kÕ˝Ÿ #Ó≥T¢ c) ‘Ó\¢ eT~› eø£å+ d) eT\“Ø #Ó≥Tº

5. uÛ≤s¡‘·<˚X¯+˝À m≈£îÿe>± ‘·j·÷s¡j˚T´ |ü≥Tº s¡ø£eTT .................... ( )
a) áØ b) ≥düsY c) eT\“Ø d) eT÷>±

III. »‘·|üs¡#·+&ç.
A) |üP´bÕ ( ) 1. }\T
B) |ü≥Tº yÓ÷‘Y ( ) 2. y˚Tø£
C) »+‘·T<ësê\T ( ) 3. ø£≈£LHé
D) n+>√sê ( ) 4. eq´ |ü≥Tº
E) ≥düsY ( ) 5. u≤+_ø˘‡ yÓTT]

6. πsj·÷Hé
IV. øÏ+~ Á|üX¯ï\≈£î »yêãT\T sêj·T+&ç.

1. dæº|òæ¢+>¥ m˝≤ #˚kÕÔs√ ‘Ó\|ü+&ç. ø£≈£LHé\qT dæº|òæ¢+>¥ #˚j·T&É+ e\q ø£*π> Á|üjÓ÷»q+ @$T{Ï?
2. »+‘·T <ësê\≈£î, yÓTTø£ÿ\ qT+&ç \_Û+#˚ <ësê\≈£î uÛÒ<ë\qT ‘Ó\|ü+&ç.
3. ø£Á‹eT <ësê\ $ìjÓ÷>∑+˝À ñ+&̊ Á|üjÓ÷»Hê\qT, qcÕº\qT $X‚¢wæ+#·+&ç. @ s¡ø£yÓTÆq <äTdüTÔ\qT <Ûä]+#̊+<äT≈£î

˙e⁄ Çwüº|ü&É‘êe⁄?
4. ø£≈£LHé\qT dæº|òæ¢+>¥ #˚j·Tø£b˛‘˚ @$T »s¡T>∑T‘·T+~?
5. sê<Ûä |ü≥Tº Ns¡\T ø=Hê\ì nqT≈£îqs¡Tqï~. |ü≥Tº <ësê\qT eT+&ç+#·&É+ <ë«sê ÄyÓT á $wüj·÷\qT

‘Ó\TdüTø√yê\ì nqT≈£î+≥Tqï~. |ü≥Tº <ës¡eTT\qT eT+&ç+∫q|ü⁄Œ&ÉT ÄyÓT |ü≥Tº jÓTTø£ÿ @j˚T \ø£åD≤\qT
|ü]o*+#·>∑\<äT?

6. |ü≥Tº |ü⁄s¡T>∑T J$‘· #·Áø£eTT |ü≥eTT ̂ dæ uÛ≤>∑eTT\qT >∑T]Ô+#·+&ç. J$‘· #·Áø£+ ̋ À @ <äX¯ |ü≥Tº ñ‘·Œ‹Ô ̋ À
eTTK´yÓTÆq~? m+<äTe\q?

7. »+‘·Te⁄\ ñìï ø√dü+ wæ]+>¥ #˚ùd düeTj·T+˝À »+‘·Te⁄qT u≤~Û+#·≈£î+&Ü ñ+&É≥+ ø√dü+ w”]+>¥ #˚ùd
yês¡T m≥Te+{Ï C≤Á>∑‘·Ô\T rdüTø√yê˝À dü÷∫+#·+&ç.

8. |ü≥Tº <ësê\T ø√dü+ ø£≈£LHé\˝Àì &ç+uÛÑø±\qT #·+|ü≥+ ô|’ MT n_ÛÁbÕj·÷\qT ‘Ó*j·TCÒj·T+&ç. |ü≥Tº
e÷‘Y |ü≥¢ Ç≥Te+{Ï ìs¡›j·÷|üP]‘·yÓTÆq #·s¡́ \qT ìyê]+#·≥+ ø√dü+ ̇ e⁄ Ç≥Te+{Ï #·s¡́ \qT dü÷∫kÕÔe⁄?

 uÛ≤s¡‘· <˚X¯ |ü≥eTTqT rdüT≈£îì, <˚X¯+˝Àì $$<Ûä Á|ü<˚XÊ\˝À ñìïì Ç#˚Ã »+‘·Te⁄\T J$+#˚
Á|ü<˚XÊ\qT >∑T]Ô+∫, Äj·÷ Á|ü<˚XÊ˝À \uÛÑ́ eTj˚T Ä »+‘·Te⁄\ ù|s¡¢qT qyÓ÷<äT #˚j·T+&ç.

 $$<Ûä s¡ø£eTT …̋’q }\Tì Ç#˚Ã »+‘·Te⁄\ u§eTà\‘√ ˇø£ ÁkÕÿ|tãTø˘qT ‘·j·÷s¡T #˚j·T+&ç.
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Learner will be able to
• identifies the uses of various resources of soil and

water.
• conducts simple investigations to study the

properties of soil.
• relates the processes of soil erosion and depletion

of water table and its effect on human life.
• applies the learning of scientific concepts of soil

testing, soil and water conservation in day to day
life.

• makes efforts  to protect, manage and conserve
various resources of soil and water.

Learning outcomes

6.1 Soil - the Earthy Resource

6.2 Soil profile

6.3 Types of Soil

6.4 Soil and Crops

6.5 Soil Conservation

6.6 Water - A Precious resource

6.7 Management of water

Concepts covered

 What do you observe in the above picture?

 Where are the trees rooted?

fig. 1
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nuÛ≤´dü≈£î&ÉT
• H˚\ eT]j·TT ̇ {Ï jÓTTø£ÿ Á|üjÓ÷»Hê\qT >∑T]ÔkÕÔ&ÉT.

• H˚\ <Ûäsêà\qT n<Ûä´j·Tq+ #˚j·T≥+ ø√dü+ ∫qï
|ü]XÀ<Ûäq\T #˚kÕÔ&ÉT.

• H˚\ ø√‘· eT]j·TT uÛÑ÷>∑s¡“¤»\ eT≥º+ ‘·s¡T>∑T<ä\
jÓTTø£ÿ Á|üuÛ≤yêìï e÷qe J$‘êìøÏ nq«sTTkÕÔ&ÉT.

• uÛÑ÷kÕs¡ |üØø£å\T, H˚\ eT]j·TT ˙{Ï dü+s¡ø£åD\qT
>∑÷]Ãq C≤„qeTTqT ì‘·́ J$‘·+˝À ñ|üjÓ÷–kÕÔ&ÉT.

• H˚\`˙s¡T e+{Ï eqs¡T\qT \qT bı<äT|ü⁄ #˚j·T≥+,
ìs¡«Væ≤+#·≥+ eT]j·TT dü+s¡øÏå+#·≥+ #˚kÕÔ&ÉT.

nuÛÑ́ düq |òü*‘ê\T

6.1 eTè‹Ôø£ ` uÛÑ÷$T˝Àì düVü≤»

eqs¡T.

6.2 H̊\ dü«s¡÷|ü+

6.3 H˚\ ` s¡ø±\T

6.4 H˚\ ` |ü+≥\T

6.5 eTè‹Ôø± dü+s¡ø£åD

6.6 ˙s¡T ̀  Á|üX¯düÔyÓTÆq eqs¡T

6.7 ˙{Ï ìs¡«Vü≤D

uÛ≤eq\T

 ô|’ ∫Á‘·+˝À @$T >∑eTì+#ês¡T?
 #Ó≥T¢ mø£ÿ&É bÕ‘·Tø=ì ñHêïsTT?

|ü≥+ 1
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The pleasant smell ‘after the rain’ is known
as petrichor scent. It is because of the raising of
a substance called geosmin from the soil into the
air when it rains. It is produced by the spores of
by actinomycetes named bacterium.

 Where do animals and humans live?

 What would happen if there is no soil on the Earth?

 Why is woman in the picture using hand pump?

For water. Isn’t it?

How will be the nature if there is no avaliability of soil and water at all!

The soil and water are the most important resources for the living things. There is no life
without these resources.

Let us learn more about soil, water and their management in detail.

6.1  Soil - the Earthy Resource
 Why is soil an important resource?

Human beings depend on soil for their basic needs. It has become an inseparable part of
our life. Hence it is an important natural resource necessary for life on the earth. The word, soil is
derived from latin word, Solum meaning ‘the substratum in which the plants grow’. The upper
most layer of earth’s crust is known as soil. It is thus called the earthy resource. The scientific
study of soil is called “Pedology”.

Let us now learn how soil is important in our life.

Soil - its importance

 Where do plants get the nutrients from?

 Did you ever see earthwarms and snails
coming out of soil during rainy season?

Soil is not only a substratum in which
plants get the nutrients but it is a habitat for
many living organisms. Let us do an activity
to know their presence in soil.

Visit the places mentioned in the table given below. Mark an area of 30cm x 30cm. Dig the
soil to a depth of 4 to 6cm in the marked area. Carefully sort the soil and observe the presence of

plants and small living things with the help of a hand lens. Take care that you don’t harm the living

beings. Note down the things you find in the table below.

Sl.
No. Soil Source

1. School Garden

2. Any other place in school

Animals,
insects, worms,

larvae, eggs
Any other

Observations
Plant or plant

parts

Table-1
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es¡̧+ |ü&çq ‘·s¡Tyê‘· yÓ\Te&˚ Vü‰Vü≤¢<äø£s¡yÓTÆq
düT>∑+<ÛäeTTqT eT{Ïº düT>∑+<ÛäeTT n+{≤s¡T. Ç~ es¡̧+
|ü&çq|ü&ÉT H˚\ qT+&ç >±*˝ÀìøÏ yÓ\Te&˚ õjÓ÷dæàHé
nH˚ |ü<ës¡úeTT ø±s¡D+>± ø£\T>∑T‘·T+~. á |ü<ës¡úeTT
nøÏºH√yÓTÆdæ{°dt nqT u≤ø°º]j·÷ jÓTTø£ÿ  k˛Œs¡T\ qT+&ç
$&ÉT<ä\ ne⁄‘·T+~.

 »+‘·Te⁄\T, e÷qe⁄\T mø£ÿ&É J$düTÔHêïs¡T?
 uÛÑ÷$Tô|’q eT{Ïº ̋ Òø£b˛‘˚ @eTe⁄‘·T+~?
 |ü≥+˝À Åd”Ô #˚‹|ü+|ü⁄qT m+<äT≈£î ñ|üjÓ÷–k Ǫ̂+~?

˙{Ï ø√düy˚T ø£<ë?
H˚\, ˙s¡T Ò̋ø£b˛‘˚ Á|üø£è‹ m˝≤ ñ+≥T+<√ }Væ≤+#·+&ç!
H˚\, ˙s¡T ` á ¬s+&É÷ JesêX¯ó\≈£î n‹eTTK´yÓTÆq eqs¡T\T. á eqs¡T\T Ò̋ø£b˛‘˚ Jey˚T Ò̋<äT.
á bÕsƒ¡+˝À eTq+ H˚\ ` ˙s¡T, M{Ï ìs¡«Vü≤D >∑T]+∫ eT]+‘· $es¡+>± H˚s¡TÃ≈£î+<ë+.

6.1          eTè‹Ôø£ ` uÛÑ÷$T qT+&ç \_Û+#˚ eqs¡T
 eTè‹Ôø£ ̌ ø£ eTTK´yÓTÆq eqs¡T. m+<äT≈£î?

e÷qe⁄&ÉT ‘·q ì‘ê´edüsê\ ø√dü+ H˚\ô|’ (eT{Ïº) Ä<Ûës¡|ü&ç ñHêï&ÉT. H˚\ n‘·ì Jeq+˝À uÛ≤>∑+>±
ñqï~. ø±e⁄q uÛÑ÷$Tô|’ J$+#·{≤ìøÏ nedüs¡yÓTÆq H˚\ ̌ ø£ eTTK´yÓTÆq düVü≤» eqs¡T. eT{Ïº (soil) nH˚ |ü<ä+
k˛\yéT nH̊ ̋ ≤{ÏHé uÛ≤wü |ü<ä+ qT+&ç |ü⁄{Ïº+~, k˛\yéT nq>± yÓTTø£ÿ\T ô|]π> ‘·\eTT. uÛÑ÷$Tô|’ ñ|ü]‘·\eTTqT
eT{Ïº ̋ Ò<ë eTè‹Ôø£ n+{≤s¡T. ø±e⁄q eTè‹Ôø£ uÛÑ÷$TqT+&ç \_Û+#̊ eqs¡T. eTè‹Ôø£qT >∑÷]Ãq XÊÅd”Ôj·T n<Ûä́ j·THêìï
ªªô|&Ü\Jμμ n+{≤s¡T.

eTè‹Ôø£ eTq J$‘ê\˝À m+‘· ÁbÕeTTK´yÓTÆq<√ ‘Ó\TdüT≈£î+<ë+.
eTè‹Ôø£ ̀  <ëì ñ|üjÓ÷>±\T
 yÓTTø£ÿ\T mø£ÿ&É qT+&ç b˛wüø±\qT Á>∑Væ≤kÕÔsTT.
 yêqbÕeTT\T, q‘·Ô\T es¡¸+ düeTj·T+˝À

H˚\qT+&ç yÓ\T|ü*øÏ sêe≥+ >∑eTì+#êsê?
H̊\ yÓTTø£ÿ\T b˛wüø±\qT Á>∑Væ≤+#̊ Á|ü<̊X̄+

e÷Á‘·y˚T ø±<äT, nH˚ø£ Je⁄\≈£î ÄyêdüeTT≈£L&Ü.
H˚\˝À Je⁄\T J$kÕÔj·Tì ‘Ó\TdüTø√e&É+ ø√dü+
ÁøÏ+~ ø£è‘ê´ìï ìs¡«Væ≤<ë›+.

øÏ+~ |ü{Ïºø£̋ À ù|s=ÿqã&çq Á|ü<̊X̄eTT\qT dü+<ä]Ù+#·+&ç. H̊\ô|’ 30 ôd+.MT. I 30 ôd+.MT. $d”Ôs¡íeTT >∑\
Á|ü<̊X̄eTT #·T≥÷º ̂ ‘·\T ̂ j·T+&ç. á m+#·T≈£îqï $d”Ôs¡í+˝À 4`6 ôd+.MT. ̋ À‘·T˝À >∑T+‘·qT ‘·e«+&ç. uÛÑ÷‘·<ä›+
düVü‰j·T+‘√ C≤Á>∑‘·Ô>± eT{Ïºì yÓ*øÏrdæ, <ëì˝Àì yÓTTø£ÿ\T, ∫qï Je⁄\qT |ü]o*+#·+&ç. eT{Ïº̋ À ‹s¡T>∑T‘·Tqï
Je⁄\≈£î Vü‰ì ø£\T>∑≈£î+&Ü C≤Á>∑‘·Ô eVæ≤+#·+&ç. MTs¡T ø£qT>=ìq n+XÊ\qT |ü{Ïºø£ j·T+<äT qyÓ÷<äT #̊j·T+&ç.

|ü{Ïºø£̀ 1

e.dü+. eTè‹Ôø£ ùdø£]+∫q ÁbÕ+‘·+

1. bÕsƒ¡XÊ\˝Àì ‘√≥
2. bÕsƒ¡XÊ\˝À Ç‘·s¡ @<Ó’Hê Á|ü<˚X¯+

»+‘·Te⁄\T, ø°≥ø±\T,
|ü⁄s¡T>∑T\T, ̋ ≤sê«\T, Á>∑T&ÉT¢ Ç‘·s¡ Je⁄\TyÓTTø£ÿ\T, Ç‘·s¡

yÓTTø£ÿuÛ≤>±\T
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You may come across some people breaking large rocks into smaller ones to

make road. Is it also the weathering of rocks? Why?

We can infer that soil consists various plants and dried plant parts etc. It is a good habitat

for many small organisms.

 Is soil useful to us in any other way?

Apart from being a habitat for plant and animals, soil is also needed, for agriculture, for

constructing buildings , for mining of mineral ores, for making utensils and pottery (terracotta,

china clay), for making toys and idols  (Shadu soil), in cosmetics (multani soil)

So we can say that almost everything in our surroundings is connected directly or indirectly

with soil.

We have learnt that soil is a very useful resource. Let us know how it is formed.

Formation of Soil

 Did you observe stones of different sizes at the bank of a stream?

 What happens when rocks get rubbed and scroll due to the flow of water?

 You might have observed white coloured crinkles on the rocks at the bank of river. How do

they appear?

They are formed by the disintegration of rock due to the abrasion of water stream.  In

nature due to the action of various natural agents such as wind, water, sun and climate the bigger

rocks (parent rock) gradually break down and give small particles which forms the soil. This

process is known as Weathering. It takes approximately 500-1000 years for the formation of 1

inch of soil. The process of formation of soil from the parent rock by the process of weathering is

called Pedogenesis.

We have known that weathering helps in the formation of soil.  Let us know about the

components of soil that is formed by weathering.

Components of soil

 Have you observed the top soil in your surroundings? What is it made of?

Studying the components of top soil is very important as all living things depend on it.

Let us conduct an experiment to find out the components present in the soil.
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$$<Ûäs¡ø±\ yÓTTø£ÿ\T, m+&çq yÓTTø£ÿuÛ≤>±\T, eT{Ïº̋ À ñ+{≤j·Tì á ø£è‘·́ + <ë«sê ìsêú]+#·e#·TÃ.
nH˚ø£ ∫qï Je⁄\≈£î eTè‹Ôø£ ˇø£ eT+∫ Äyêdü+.

 eTè‹Ôø£ eTq≈£î Ç+ø± @@ $<Ûë\T>± ñ|üjÓ÷>∑|ü&ÉT‘·Tqï~?
yÓTTø£ÿ\T, »+‘·Te⁄\≈£î Äyêdü+>± e÷Á‘·ẙT ø±≈£î+&Ü, e´ekÕj·÷ìøÏ, uÛÑeHê\ ìsêàD≤ìøÏ, KìC≤\T,

>∑qT\ Á‘·e«ø±ìøÏ, edüTÔe⁄\T eT]j·TT bÕÁ‘·\ ‘·j·÷ØøÏ (f…Ás¡ø√≥, |æ+>±D°), u§eTà\T, $Á>∑Vü‰\ ‘·j·÷ØøÏ
(cÕ<ä÷ eT{Ïº) kÂ+<äs¡́  kÕ<ÛäHê\T (eTT˝≤Ô̇  eT{Ïº) >± eTè‹Ôø£ eTq≈£î ñ|üjÓ÷>∑|ü&ÉT‘·Tqï~.

ø±e⁄q eTq |ü]düsê\˝Àì Á|ü‹ ˇø£ÿ n+X¯eT÷ Á|ü‘·́ ø£å+>±H√, |üs√ø£å+>±H√ eTè‹Ôø£‘√ eTT&ç|ü&ç ñ
qï<äì eTq+ #Ó|üŒe#·TÃ.

eTè‹Ôø£ ̌ ø£ ÁbÕeTTK´yÓTÆq eqs¡T nì ‘Ó\TdüT ≈£îHêï+ø£<ë! Ä eTè‹Ôø£ / H̊\ m˝≤ @s¡Œ&ÉT‘·T+<√ Ç|ü&ÉT
‘Ó\TdüT≈£î+<ë+.
eTè‹Ôø£ @s¡Œ&̊ $<Ûëq+

 ˙{Ï Á|üyêVü‰\ ˇ&ÉT¶ e<ä›qT+&˚ $$<Ûä |ü]e÷DeTT\˝Àì sêfi¯flqT >∑eTì+#êsê?

 ̇ {Ï Á|üyêVü‰\ ø±s¡D+>± á sêfi¯ófl |òüTs¡̧D≈£î ̋ ÀqTø±e≥+, eTT+<äT≈£î <=s¡¢≥+ e\q @$T »s¡T>∑T‘·T+~?

 q~ Á|üyêVü‰\ ̌ &ÉT¶q ñqï sêfīflô|’q ñ+&̊ ‘Ó\¢ì #ês¡\qT >∑eTì+∫ ñ+{≤s¡T. n$ m˝≤ @s¡Œ&ç ñ+{≤sTT?

˙{Ï Á|üyêVü‰\ ø±s¡D+>± sêfi¯ófl n]–b˛sTT, á #ês¡\T @s¡Œ&Ü¶sTT. Á|üø£è‹˝À düVü≤»ø±s¡ø± …̋’q >±*,
˙s¡T, dü÷s¡T´&ÉT eT]j·TT yê‘êes¡D+ jÓTTø£ÿ #·s¡́ \ |òü*‘·+>± Áø£eT+>± •\\T |ü–*b˛sTT düqïì πsDTe⁄\T>±
$&çb˛sTT, eTè‹Ôø£ @s¡Œ&ÉT‘·T+~. á Á|üÁøÏj·TqT XË’~Û\´+ n+{≤s¡T. ˇø£ n+>∑Tfi¯+ eTè‹Ôø£ @s¡Œ&É{≤ìøÏ,
düTe÷s¡T 500`1000 dü+e‘·‡sê\T |ü&ÉT‘·T+~. e÷‘·è•\ qT+&ç ªXË’~Û\´ Á|üÁøÏj·Tμ <ë«sê eTè‹Ôø£ @s¡Œ&É&Üìï
ª|”&√C…HÓdædtμ nì n+{≤s¡T.

XË’~∏\´ Á|üÁøÏj·T <ë«sê eTè‹Ôø£ @s¡Œ&ÉT‘·T+<äì eTq ‘Ó\TdüT≈£îHêï+. XË’~∏\´ Á|üÁøÏj·T <ë«sê @s¡Œ&çq á
eTè‹Ôø£̋ Àì n+XÊ\qT >∑T]+∫ Ç|ü&ÉT ‘Ó\TdüT≈£î+<ë+.

s√&ÉT¶ìsêàD+ ø√dü+ ô|<ä›ô|<ä› sêfi¯flqT ∫qï eTTø£ÿ\T>± #˚j·T&Üìï #·÷dæ ñ+{≤s¡T. Bìì
XË’~Û\´+ n+{≤sê? m+<äT≈£î?

H̊\`eTè‹Ôø£ ̋ Àì n+XÊ\T
 MT |ü]düsê\˝Àì H˚\ô|’ eT{Ïºì m|ü&Ó’Hê |ü]o*+#êsê? á eT{Ïº <˚ì‘√ ì]à‘·yÓTÆ+~?

Je⁄\˙ï eTè‹Ôø£ô|’ Ä<Ûës¡|ü&ç ñqï+<äTq eTè‹Ôø£̋ Àì n+XÊ\qT ‘Ó\TdüTø√e&É+ nedüs¡+.
eTè‹Ôø£̋ Àì n+XÊ\qT ‘Ó\TdüTø√e&É+ ø√dü+ øÏ+~ ø£è‘·́ eTTqT #˚<ë›+.
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The Science dealing with the influence of soil on
organisms, especially on plants is called
Edaphology. The factors that contribute to soil
composition are called edaphic factors.

Collect a handful of soil sample in a transparent polythene bag and close it tightly. Leave it
under the sun for one or two hours. You will find some droplets of water on the inner side of the bag.

Now fill a beaker with this handful of soil, pour water into it slowly and carefully. Did you
observe any bubbles coming out from the soil?  Now
fill the beaker with water and stir well the soil and
water. Leave it undisturbed for some time.

 What do you observe floating on the top? Organic
substances, dry, rotten leaves and roots float on
water. Dead and decayed organic matter that
mixes with soil is called humus.

 What do you find at the bottom of the beaker?

 Do you find any insects and plant parts in the beaker?

 What do you infer from your observation?

Compare your observations and inference with the table given below.

Table-2

Observation Inference

Droplets of water in the bag Presence of water in soil

Bubbles from soil when water is poured Presence of air in soil

Floating of  dry plant parts Presence of organic matter in soil

Particles at the bottom Presence of inorganic matter in soil

Insects and plant parts Presence of organisms in soil

We can infer that soil consists of water, air, organic matter, inorganic matter and
organisms.

To construct large buildings, soil is
dug deep. Have you ever seen such places
where soil has been dug? Did you find any
layers in the soil? Let us now learn about
the layers sequenced in the soil.

6.2  Soil profile
 How many layers did you observe in the pit?

 Do all the layers have same colour, texture and depth?

The sequence of horizontal and various components, layers of soil (horizons) at a place is
known as Soil profile. Each layer has a distinct colour, texture, depth and chemical composition.
These layers are called Horizons.

fig. 3
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Je⁄\ô|’q eTTK´+>± yÓTTø£ÿ\ô|’q eTè‹Ôø£
jÓTTø£ÿ Á|üuÛ≤yêìï >∑T]+∫ n<Ûä́ j·Tq+ #̊ùd
XÊÅkÕÔìï m&ÉbòÕ\J n+{≤s¡T. eTè‹Ôø£qT
@s¡Œ]#˚ ø±s¡ø±\qT m&É|òæø˘ ø±s¡ø±\T
n+{≤s¡T.

eTT+<äT>± ˇø£ |æ&ç¬ø&ÉT eT{Ïºì rdüTø=ì <ëìì bÕs¡<äs¡Ùø£yÓTÆq bÕ*~∏Hé ø£esY̋ À y˚dæ eT÷‹ì >∑{Ïº>±
ø£≥º+&ç. á ø£esYqT ˇø£{Ï Ò̋<ë ¬s+&ÉT >∑+≥\bÕ≥T dü÷s¡́ s¡•à ÁøÏ+<ä ñ+#·+&ç. ¬s+&ÉT >∑+≥\ ‘·s¡Tyê‘·
bÕ*~∏Hé ø£esY jÓTTø£ÿ ̋ À|ü* ‘·\+˝À ̇ {Ï _+<äTe⁄\qT >∑eTìkÕÔs¡T.

ˇø£ >±E ;ø£s¡TqT rdüTø=ì <ëìì á |æ&çøÏ&ÉT eT{Ïº‘√
ì+|ü+&ç. ‘·s¡Tyê‘· <ëì˝À HÓeTà~>±, C≤Á>∑‘·Ô>± ˙{Ïì b˛j·T+&ç.
eT{Ïº̋ À qT+&ç ̇ {Ï ãT&É>∑\T sêe&É+ |ü]o*+#êsê? Ç|ü&ÉT ;ø£s¡TqT
˙{Ï‘√ ì+|æ, eT{Ïºì ̇ {Ïì u≤>± ø£\bÕ*. ‘·s¡Tyê‘· ø=~›ùd|ü⁄ n˝≤π>
e~*ẙj·÷*.
 ˙{Ï ñ|ü]‘·\+ô|’ @$T ø£ì|ækÕÔsTT? ø£s¡“q |ü<ësêú\T, m+&çq,

≈£î[flq |üÁ‘ê\T, ẙs¡T¢ ̇ {Ï ô|’uÛ≤>∑+˝À ‘̊\T‘·÷ ñ+{≤sTT. #·ìb˛sTTq, ≈£î[flb˛sTTq ø£s¡“q |ü<ësêú\T ø£*dæq
eT{ÏºH˚ VüA´eTdt n+{≤s¡T.

 ;ø£s¡T n&ÉT>∑TuÛ≤>∑+˝À ̇ y˚$T >∑eTì+#êe⁄?
 ;ø£s¡T˝À ø°≥ø±\T ø±˙, yÓTTø£ÿuÛ≤>±\T ø±˙ ø£ì|æ+#êj·÷?
 MT |ü]o\q\qTã{Ïº @$T ìsêú]kÕÔe⁄?

øÏ+~ |ü{Ïºø£̋ Àì $wüj·÷\‘√ MT |ü]o\q\qT dü]b˛\Ã+&ç.
|ü{Ïºø£̀ 2

|ü]o\q ìsêús¡D
dü+∫˝Àì ̇ {Ï _+<äTe⁄\T eT{Ïº πsDTe⁄\ eT<Ûä́  ˙s¡T ñ+≥T+~.
˙{Ïì b˛dæq|ü&ÉT yÓ&É*q >±*ãT&É>∑\T. eT{Ïº πsDTe⁄\ eT<Ûä́  >±* ñ+≥T+~.
˙{Ïô|’ m+&çq yÓTTø£ÿ uÛ≤>±\T ‘˚\T≥ eT{Ïº̋ À ùd+Á~j·T |ü<ësêú\T ñ+{≤sTT.
;ø£s¡T n&ÉT>∑TuÛ≤>∑+˝À #˚]q eT{ÏºπsDTe⁄\T eT{Ïº̋ À ìØ+Á~j·T |ü<ësêú\T ñ+{≤sTT.
ø°≥ø±\T, yÓTTø£ÿ uÛ≤>±\T eT{Ïº̋ Àì Je⁄\T

|ü≥+ 3

eT{Ïº̋ À ˙s¡T, >±*, ùd+Á~j·T |ü<ësêú\T, ìØ+Á~j·T |ü<ësêú\T eT]j·TT Je sêX¯ó\T ñ+{≤j·Tì
eTq+ ìsê∆]+#·e#·TÃ.

ô|<ä› ìsêàD≤\qT ì]à+#·&É+ ø√dü+ eT{Ïºì ˝À‘·T>±
‘·e⁄«‘ês¡T. eT{Ïº ‘·e«ã&çq n≥Te+{Ï Á|ü<˚XÊ\qT m|ü&Ó’Hê
#·÷XÊ+? Ä >√‹˝Àì eT{Ïº bıs¡\qT >∑eTì+#êsê? Ç|ü&ÉT
eTè‹Ôø£̋ Àì bıs¡\T m˝≤ neT]ñHêïjÓ÷ ‘Ó\TdüT≈£î+<ë+.

6.2  H˚\ dü«s¡÷|ü+
 >√‹˝À MTs¡T mìï eT{Ïº bıs¡\qT >∑eTì+#ês¡T?
 Ä bıs¡\˙ï π̌ø s¡+>∑TqT, Äø£è‹ì ø£*– π̌ø ˝À‘·T˝À ñHêïj·÷?

ˇø£ Á|ü<˚X¯+˝Àì H˚\qT ì\Te⁄>± ‘·e«>± ø£ì|æ+#˚ Á|ü<˚X¯+˝À n&ÉT¶ bıs¡\T>± @s¡Œ&çq n+XÊ\ìï{Ï̇
ø£*|æ kÕsTT Ÿ̋ Ábıô|ò’̋ Ÿ ̋ Ò<ë eT‹Ôø± dü«s¡÷|ü+ n+{≤s¡T. eT‹Ôø£ ̋ Àì Á|ü‹ bıs¡ ̌ ø£ ì]›wüºyÓTÆq es¡í+, Äø£‹,
˝À‘·T, s¡kÕj·Tq ìsêàD+˝À ‘˚&ÜqT ø£*– ñ+≥T+~, M{ÏH˚ øÏå‹C≤\T n+{≤s¡T.
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Engineers test the soil profile before constructing multi-storeyed buildings, bridges and

dams. They conduct environmental site assessment and make predictions on long term effect

of soil on the constructions and give necessary suggestions.

O Horizon (surface litter) - is the uppermost, thin
horizon, made up of leaf  litter and decomposing
organic matter.

A Horizon (Top Soil) - is generally dark consisting

dead, decomposed organic matter (humus)   mixed

with mineral particles. It is soft, porous and retains

water hence seeds germinate easily. Plants and many

other living organisms get shelter in this fertile layer.

B Horizon (Subsoil) has a lesser amount of humus

but consists of clay and more amounts of minerals

hence it is harder and more compact.

C Horizon (Regolith) consists of  broken rocks with

very little organic matter.

R Horizon (Bedrock) is made up of unweathered

rock (bedrock) which is hard and difficult to dig with a spade.

6.3  Types of Soil
Satyam wanted to make an eco-friendly Ganesh idol on the occasion of Vinayaka Chavithi

celebrations. He wanted to identify the suitable soil to make idols.

 How can you identify which soil is suitable for this purpose?

We find different types of soils based on the size of the soil particles. Let us do an activity
to understand this.

Aim: To identify the type of soil

What to do: Take different soil samples collected from various places. Measure nearly 25
gms of soil from each sample. Remove pebbles, grass, dry leaves from these samples.
Add water drop by drop, knead the soil and try to make a ball from the wet soil. Do this
with all the samples separately.

fig. 4



H̊\ eT]j·TT ̇ s¡T1757e ‘·s¡>∑‹ kÕe÷q´XÊg+

Ç+»˙s¡T¢ ãVüQfī n+‘·düTú\ uÛÑeHê\qT m‘·ÔsTTq ìsêàD≤\qT ì]à+#̊ eTT+<äT e+‘Óq\T &Ü´eTT\T
ø£fÒº düeTj·T+˝À H˚\qT |üØøÏåkÕÔs¡T |üsê´es¡D |üs¡+>± Á|ü<˚XÊìï n+#·Hêy˚dæ Bs¡Èø±*ø£yÓTÆq ø£≥º&Ü\
$wüj·T+˝À nedüs¡yÓTÆq dü÷#·q\qT #˚kÕÔs¡T.

|ü≥+ 4

O øÏå‹»+ (ñ|ü]‘·\ #Ó‘·Ô) - Ç~ düqïì, ô|’ bıs¡. ≈£îfīófl‘·Tqï
ø£s¡“Hé |ü<ësêú\T eT]j·TT yÓTTø£ÿ\ qT+&ç sê*q |üÁ‘ê\‘√
@s¡Œ&ç ñ+≥T+~.
A øÏå‹»+ (ñ|ü]‘·\ eTè‹ø£) - á bıs¡ kÕ<Ûës¡D+>± >±&ÛÉyÓTÆq
es¡í+˝À e⁄+&ç, Kì» \eD≤\ $TÁX¯eTyÓTÆq VüA´eTdtqT
ø£*– ñ+≥T+~. Ç~ eTè<äTyÓ’q e<äT\T>± e⁄qï eT{Ïºì
ø£*– ñ+&ç, $‘·ÔHê\T yÓTT\¬ø‘·Ô&ÜìøÏ nqTe⁄>± ñ+≥T+~.
á kÕs¡e+‘·yÓTÆq bıs¡˝À Ç‘·s¡ JesêX¯ó\T ÄyêkÕìï
@s¡Œs¡TÃ≈£îì ñ+{≤sTT.
B øÏå‹»+ (ñ|ü eTè‹ø£) - ‘·≈£îÿe yÓ÷‘ê<äT˝À VüA´eTdtqT
ø£*– ñ+≥T+~. Çø£ÿ&É ã+ø£eTqTï eT]j·TT m≈£îÿe KìC≤\qT
ø£*– ñ+&ç >∑{Ïº>± _>∑T‘·T>± ñ+≥T+~.
C øÏå‹»+ (sê‹bıs¡) ø=~›>± $]–b˛sTTq sê‹ eTTø£ÿ\T
#ê˝≤ ‘·≈£îÿe ø±s¡“Hé |ü<ësêú\T ø£*– ñ+≥T+~.
R øÏå‹»+ (Ä<Ûës¡•\) XË’~Û\´+ #Ó+<äì, ªsê‹bıs¡μ ñ+≥T+~. Ç~ <äè&ÛÉ+>±, >∑{Ïº>± e⁄+&ç Á‘·e«&ÜìøÏ
nqT≈£L\+>± ñ+&É<äT.

6.3  H˚\ ` s¡ø±\T
dü‘·́ +, $Hêj·Tø£ #·$‹ dü+<äs¡“¤+>± |üsê´es¡D≤ìøÏ Vü‰ì ø£*–+#·ì $Hêj·Tø£ $Á>∑Vü‰ìï ‘·j·÷s¡T

#̊j·÷\ì nqT≈£î+≥THêï&ÉT $Á>∑Vü‰\T ‘·j·÷s¡T #̊j·T{≤ìøÏ nqT≈£L\yÓTÆq eT{Ïºì n‘·qT ø£qT>=Hê* nqT≈£îHêï&ÉT.
 @ s¡ø£yÓTÆq eT‹Ôø£ BìøÏ nqT≈£L\yÓ÷ ˙e⁄ m˝≤ >∑T]ÔkÕÔs¡T?

eT{Ïº πsDTe⁄\T |ü]e÷DeTTqT ã{Ïº eT‹Ôø£ nH˚ø£ s¡ø£eTT\ì >∑T]Ô+#·e#·TÃ Bìì ns¡ú+ #˚düTø√e&É+
ø√dü+ ̌ ø£ ø£‘ê´ìï ìs¡«Væ≤kÕÔ+.

ñ<›̊X¯+: eT‹Ôø£̋ Àì s¡ø£eTT\qT >∑T]Ô+#·T≥.
@$T #˚j·÷*: $$<Ûä Á|ü<˚X¯eTT\ qT+&ç eT{Ïº qeT÷Hê\qT ùdø£]+∫ ˇø=ÿø£ÿ qeT÷Hê qT+&ç 25 Á>±eTT\
eT{Ïºì rdüTø=+&ç. n+<äT˝Àì #Ó‘êÔ#Ó<ësêìï, >∑&ç¶ì, m+&çq Ä≈£î\qT ‘=\–+#·+&ç. BìøÏ ø=~›ø=~›>± ̇ {Ïì
#̊]ÃH=≈£îÿ‘·÷, ã+‹˝≤>± e÷s¡Ã&ÜìøÏ Á|üj·T‹ï+#·+&ç. Ç<̊ $<Ûä+>± nìï s¡ø±\ eT{Ïº qeT÷Hê\qT ã+‹˝≤>±
e÷s¡Ã{≤ìøÏ Á|üj·T‹ï+#ê*. nìï eT{Ïº qeT÷Hê\‘√ $&ç$&ç>± Ç˝≤H˚ #˚j·T+&ç.
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Sandy

Aeration and Water
retention

Soil cannot be rolled into a

ball.

Soil can be made into ball and

cylinder but not into a ring.

Soil ball can be easily made

into a cylinder and a ring.

ObservationsType of soil
Size of

particles

Larger

0.05 to

2.0 mm

Both

larger

and fine

Finer

Less than

0.002 mm

well aerated, drains

quickly.

Good aeration, water

held but drains slowly.

Less aerated, water

held longer.

Loamy

Clayey

From the above table we can conclude that the soil is classified on the basis of the proportion

of particles of various sizes as sandy, clayey and loamy. Apart from these three main types,

there are light clay, heavy loam, sandy loam and so on.

We have learnt about various types of soil, let us know more about the properties of soil.

Properties of Soil

 Do all types of soils have same properties?

The properties of soil depend on the size of the particles. The size of the particles influence

the total moisture content and percolation rate of soil.

The ratio of the mass of  water held in the soil to the dry soil is called moisture content

of the soil. The mass of water is determined by the difference in the mass before and after

drying the soil.

In the same way work in groups to find the moisture content of different soil samples and
record them in the table 4.

The water spilled on soil is absorbed. The absorption and downward movement of water
through the soil layers is called Percolation.

Does water percolate at the same rate in all types of soils? Let us see through the activity.

Depending on the type, different soils differ in their percent moisture content and
percolation rate.

Note down whether all the wet soil samples can be made into a ball.

If a ball can be formed, put that ball on a flat surface and try to roll it into a cylindrical shape.

Try to bend the cylindrical shaped soil and form a ring shape without breaking it.

Note down your observations and compare them with the below table to know the soil
types of your samples.

Table-3
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ÇdüTø£

>±* #=s¡ã&˚ eT]j·TT
˙{Ïì |ü{Ïº ñ+#˚ kÕeTs¡ú́ +

eT{Ïºì ã+‹>± #Ój·T´ Ò̋eTT.

eT{Ïºì ã+‹>±qT, ø£&û¶ >±qT eT\#·
e#·TÃ ø±ì, ]+>∑T>± #˚j·T˝ÒeTT

eT{Ïºì ã+‹ì düT\Te⁄>± ø£&û¶>±qT,
]+>∑T>±qT eT\#·e#·TÃ.

|ü]o\qT\TeT{Ïº s¡ø£eTT πsDTe⁄\
|ü]e÷D+
ô|<ä›$ 0.05

to 2.0

$T.MT
ô|<ä›$
eT]j·TT
düqïì$
düqïì$
0.002 $T.MT
ø£+fÒ ‘·≈£îÿe

>±* #=s¡ã&˚, ˙s¡T Ç+πø
>∑TD+ m≈£îÿe.

>±* #=s¡ã&˚ kÕeTs¡ú´+
m≈£îÿe. ˙s¡T HÓeTà~>±
Ç+ø£&É+ e\q ô|’ bıs¡\˝À
˙s¡T ì\ã&ç ñ+≥T+~.
>±* #=s¡ã&˚ kÕeTs¡ú´+
‘ ·≈ £ î ÿe. ˙{Ïì ì*|æ
ñ+#˚ kÕeTs¡ú́ + m≈£îÿe.

˝ÀyéT

ã+ø£ eT{Ïº

n˙ï eT{Ïº qeT÷Hê\qT ã+‹>± eT\#·>∑*>±s√ Ò̋<√ qyÓ÷<äT#˚j·T+&ç.
ã+‹>± #̊j·T>∑*–q eT{Ïº qeT÷Hê\qT #·<äTqT ‘·\+ô|’ ñ+∫ bı&ÉyÓ’q ø£&û¶>± #̊ùd+<äT≈£î Á|üj·T‹ï+#·+&ç.

ø£&û¶>± #˚dæq eT{Ïºì $s¡>∑≈£î+&Ü C≤Á>∑‘·Ô>± ]+>∑T e Ò̋ e+#·&ÜìøÏ Á|üj·T‹ï+#·+&ç.
Á|ü‹ <äX¯̋ Àq÷ MT |ü]o\q\qT qyÓ÷<äT #˚dæ Ä |ü]o\q\qT ÁøÏ+~ |xü{Ïºø£ ̋ Àì n+XÊ\‘√ b˛*Ã

MT >∑T]+∫ ‘Ó\TdüTø√+&ç.
|ü{Ïºø£ 3

ô|’ |ü{Ïºø£qT ã{Ïº eT{Ïº̋ À πsDTe⁄\ |ü]e÷D≤ìï ã{Ïº, H˚\qT ÇdüTø£, ˝ÀyéT eT]j·TT ã+ø£eT{Ïº nH˚
s¡ø±\T>± eØZø£]+#·e#·TÃ á eT÷&ÉT ø±≈£î+&Ü ‘̊*¬ø’q ã+ø£eT{Ïº ãs¡TyÓ’q ̋ ÀyéT, ÇdüTø£‘√ ≈£L&çq ̋ ÀyéT, Ç˝≤
$$<Ûä s¡ø±\T>± ñ+{≤sTT.

H˚\˝Àì s¡ø£eTT\qT ‘Ó\TdüT≈£îHêï+ ø£<ë. Ç|ü⁄Œ&ÉT H˚\ <Ûäsêà\qT n<Ûä́ j·Tq+ #˚<ë›+.
H˚\ <Ûäsêà\T
 nìï s¡ø£eTT …̋’q H˚\\T π̌ø <Ûäsêà\qT ø£*– ñ+{≤j·÷?

H˚\ <Ûäsêà\T yê{Ï̋ Àì eT{Ïº πsDTe⁄\ |ü]e÷D+ ô|’ Ä<Ûës¡|ü&ç ñ+{≤sTT. eT{Ïº πsDTe⁄\ |ü]e÷D+,
eT{Ïº̋ Àì ì\« kÕeTs¡ú́ + eT]j·TT ˙s¡T Ç+πø kÕeTs¡ú́ + ô|’ Á|üuÛ≤e+ #·÷|ü⁄‘·T+~.

eT{Ïº̋ À #˚s¡>∑*–q ˙{Ï Á<äe´sê•øÏ bı&ç eT{Ïº Á<äe´sê•øÏ, eT<Ûä́ qTqï ìwüŒ‹Ôì H˚\˝Àì ‘˚eT XÊ‘·+
n+{≤s¡T. ‘˚eT>± ñqï eT{Ïº eT]j·TT m+&çq ‘·s¡Tyê‘· eT{Ïº Á<äe´sêX¯ó\ eT<Ûä́  uÒ<Ûëìï ˙{Ï Á<äe´sê•>±
ìsê∆]kÕÔs¡T.

Ç<̊$<Ûä+>± »≥T¢>± ẙs¡Tẙs¡T eT{Ïº qeT÷Hê\˝Àì ‘̊eT XÊ‘êìï ø£qT>=ì |ü{Ïºø£ 4˝À qyÓ÷<äT #̊j·T+&ç.
eTq+ H̊\ô|’q ̇ {Ïì b˛dæq|ü⁄Œ&ÉT n~ yÓT\¢>± øÏ+<ä≈£î ø£~* H̊\˝ÀøÏ Ç+øÏb˛‘·T+~. á $<Ûä+>± ̇ {Ïì

|”\TÃø√e≥+, H˚\ bıs¡\ <ë«sê Ä ˙s¡T øÏ+~øÏ ø£<ä\&Üìï ô|s=ÿ Ò̋wüHé n+{≤s¡T.
nìï s¡ø£eTT\ eTè‹Ôø£\˝ÀqT ˙s¡T Ç+πø dü«uÛ≤e+ π̌ø $<Ûä+>± ñ+≥T+<ë? @ eT{Ïº m+‘·>± ˙{Ïì

|”\TÃ≈£î+<√ ‘Ó\TdüTø√e&ÜìøÏ á øÏ+~ ø£è‘·́ eTTqT #˚<ë›+.
yπ̊s«s¡T H˚\\T, yπ̊s«s¡T s¡ø±\ ‘˚eT XÊ‘êìï eT]j·TT ˙{Ïì |”\TÃ≈£îH˚ dü«uÛ≤yêìï yπ̊s«s¡T>± ø£*–

ñ+{≤sTT.
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6.4  Soil and Crops
In order to participate in the state level - National Children’s Science Congress, Purvika

reached the venue with her teacher at in Kadiri Ananthpur district. There she found the soil
different from that of her place. To satisfy her curiosity, she collected information from different
participants. She introduces herself and, that is as follows

Hi friends, I am Purvika from Visakhapatnam. Our area
consists red sandy soil. Crops such as Cashew,
Sugarcane and paddy are grown here. I am eager to
collect information about the types of soils and the
crops grown in your areas. As you all are from different
parts of our state. I seek your support.

Hello, I am David from Kurnool. We
have loamy soil. Farmers grow
Paddy, Jowar and Bengal gram. My
father said the soil here consists
sand also.

Hi, I am Madhu from
Kadapa. Farmers here
mostly grow cotton
and chilli. We have
black soil here, which
is light clay.

This is Sujatha from Krishna
District. We have black soil.
Farmers grow paddy, sugarcan and
cotton here. I saw the same type of
soil in Nellore also.

This is Ramadevi from Prakasam. We find loamy
soil here. Most of the farmers practise Aqua culture
and grow flowers, vegetables, milletes, tobacco and
fruits.

This is Kalesha from Chitoor. Our area mainly
consists red sandy soil. Farmers grow ground
nuts and castor and in some places cotton, red
gram, tomatoes are also grown.

Let us now discuss about the soils and the crops grown in them.

 What types of soils are generally seen in our state?

 Can we grow a crop in all types of soil?

 What type of soil is required for growing paddy?

 Is there any relationship between the crops and soil?

For instance, paddy crop can be grown in the clayey soil, which retains water for a
longer time.

So, we can identify the relationship that the crop grown in a region depends on the types
of soil.

Let us now learn what farmers need to do when they get any problem regarding their soil.

Soil testing and its benefits

If a farmer gets a low production of crop. Where shall he go and seek suggestion?

We can suggest him to test his farm soil in a soil testing centre.



H̊\ eT]j·TT ̇ s¡T1797e ‘·s¡>∑‹ kÕe÷q´XÊg+

6.4  H˚\ - |ü+≥\T
ªªC≤‹j·T u≤\\ ôd’Hé‡ ø±+Á¬>dtμμ ø±s¡́ Áø£eT+˝À bÕ˝§Zqï |üPØ«ø£ ‘·q ñbÕ<Ûë´j·TT&ç‘√ bÕ≥T nq+‘·|ü⁄s¡+

õ˝≤¢̋ Àì ªø£~]μøÏ #˚s¡T≈£î+~. nø£ÿ&É ‘·eT Á|ü<˚X¯eTT˝Àì H˚\ ø£+fÒ _ÛqïyÓTÆq H˚\qT #·÷dæ+~. ‘·q˝À ø£*–q
≈£î‘·÷Vü≤˝≤¢ìï dü+‘·è|æÔ |üs¡T#·Tø√e&É+ ø√dü+ ø±s¡́ Áø£eT+˝À bÕ˝§Zqï Ç‘·s¡ düuÛÑT´\ e<ä› qT+&ç düe÷#ês¡eTTqT
ùdø£]+∫+~. yê]øÏ ÄyÓT ‘·qqT ‘êqT øÏ+~ $<Ûä+>± |ü]#·j·T+ #˚düT≈£îqï~. Ä ‘·s¡Tyê‘·

Vü≤˝À $TÁ‘·T˝≤sê! Hê ù|s¡T ª|üPØ«ø£μ H̊qT $XÊK|ü≥ï+ qT+&ç e#êÃqT e÷
ÁbÕ+‘·+˝À mÁs¡{Ï ÇdüTø£ H̊\\T ø£\e⁄. Çø£ÿ&É J&çe÷$T&ç, #Ós¡≈£î, e]ì
|ü+&çkÕÔs¡T. MT ÁbÕ+‘·+˝À @ s¡ø£yÓTÆq H̊\\THêïjÓ÷. @jÓ÷ |ü+≥\T |ü+&çkÕÔs√
‘Ó\TdüTø√yê\ì ÄÁ‘·T‘·>± ñ+~. MTs¡+<äs¡÷ eTq sêh+˝Àì $$<Ûä ÁbÕ+‘ê\
qT+&ç e#êÃs¡T. MT ÁbÕ+‘· düe÷#ês¡+ Hê≈£î ÇkÕÔs¡̇  ø√s¡T ≈£î+≥THêïqT.

Vü‰˝À Hê ù|s¡T &̊$&é e÷~ ø£s¡÷ï\T õ˝≤¢ e÷
õ˝≤¢̋ À m≈£îÿe>± ª˝ÀyéT H̊\\Tμ ø£\e⁄. ¬s’‘·T\T
m≈£îÿe>± e], C§qï ø£+<äT\T |ü+&çkÕÔs¡T. Çø£ÿ&É
ÇdüTø£ H̊\\T ≈£L&Ü ñHêïj·T˙ e÷ Hêqï>±s¡T
#Ó|üPÔ ñ+{≤s¡T.

Vü‰jYT Hê ù|s¡T eT<ÛäT e÷~ ø£&É|ü
õ˝≤¢ e÷ õ˝≤¢̋ À q\¢πs>∑&ç H̊\\T
ø£\e⁄. Çø£ÿ&É ¬s’‘·T\T m≈£îÿe>±
|ü‹Ô, $Ts¡|üqT |ü+&çkÕÔs¡T. á
H˚\\T dü«\Œ |ü]e÷D+˝À
ã+ø£eTqTï ñ+≥T+~.

Hê ù|s¡T düTC≤‘· H̊qT ø£ècÕíõ˝≤¢ qT+&ç e#êÃqT.
e÷≈£î q\¢πs>∑&ç H̊\\T ñHêïsTT. ¬s’‘·T\T m≈£îÿe>±
Çø£ÿ&É e], #Ós¡≈£î, |ü‹Ô |ü+≥\qT |ü+&çkÕÔs¡T.
Çẙ s¡ø£yÓTÆq H̊\\qT H̊qT HÓ\÷¢s¡T õ˝≤¢̋ Àq÷
#·÷XÊqT.

Hê ù|s¡T s¡e÷<̊$ H̊qT Á|üø±X̄+ õ˝≤¢≈£î #Ó+~q <ëìì e÷≈£î Çø£ÿ&É
˝ÀyéT H˚\\T ñ+{≤sTT. m≈£îÿe>± ¬s’‘·T\T #˚|ü\T/ s=j·T´\qT
ô|+#·&É+‘√bÕ≥T |üP\T, ≈£Ls¡>±j·T\T, ∫s¡T<ÛëHê´\T, bı>±≈£î, |ü+&É¢qT
|ü+&çkÕÔs¡T.

Hê ù|s¡T ø± Ò̋w” e÷~ ∫‘·÷Ôs¡T õ˝≤¢ e÷ õ˝≤¢̋ À m≈£îÿe>± mÁs¡
ÇdüTø£ H̊\\T ø£\e⁄. ẙs¡TX̄q>∑ eT]j·TT |ü‹Ô, X̄q>±\T, ≥yÓ÷{≤\qT
|ü+&çkÕÔs¡T.

Ç|ü&ÉT eTq+ H˚\\T n+<äT˝À ô|]π> |ü+≥\ >∑T]+∫ #·]Ã<ë›+.
 eTq sêh+˝À kÕ<Ûës¡D+>± @ s¡ø£yÓTÆq H˚\T\T ø£ìŒkÕÔsTT?
 nìï s¡ø±\ H˚\˝À eTq+ π̌ø |ü+≥\qT |ü+&ç+#·>∑\e÷?
 e] |ü+&É{≤ìøÏ @ s¡ø£yÓTÆq H˚\ nedüs¡+?
 H˚\\≈£î, |ü+&ç+#˚ |ü+≥\≈£î @<Ó’Hê dü+ã+<Ûä+ ñ+<ë?

ñ<ëVü≤s¡D≈£î, e] |ü+≥\T ˙{Ïì ì\T|ü⁄≈£îH˚ kÕeTs¡ú́ +>∑\ ã+ø£eT{Ïº H˚\˝À¢ |ü+&çkÕÔs¡T.
Bìì ã{Ïº ̌ ø£ ÁbÕ+‘·+˝Àì H˚\ s¡ø±ìï  ã{Ïº Ä ÁbÕ+‘·+˝À |ü+&˚ |ü+≥\T ñ+{≤j·Tì >∑T]Ô+#·e#·TÃ.
bı\+˝Àì H˚\˝À @yÓ’Hê düeTdǘ \Tqï|ü&ÉT ¬s’‘·T\T @$T #˚j·Te\dæ ñ+≥T+<√ Ç|ü&ÉT eTq+

‘Ó\TdüT≈£î+<ë+.
uÛÑ÷kÕs¡ |üØø£å\T eT]j·TT Á|üjÓ÷»Hê\T

‘·≈£îÿe ~>∑Tã&çì bı+<äT‘·Tqï ¬s’‘·T ‘·q ©\\qT >∑T]+∫q dü÷#·q\qT mø£ÿ&çqT+&ç bı+<ä>∑\&ÉT
uÛÑ÷kÕs¡ |üØøå± πø+Á<ä+ qT+&ç ‘·>∑T dü÷#·q\qT bı+<ä>∑\&ÉT.
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fig. 6

fig. 7

 Why is soil testing done?

 How do the farmers benefit by soil testing?

Soil testing helps a farmer to make soil suitable for growing crops. Testing the soil involves,
the collection of soil sample from the farm in a specified process, its examination and analysis to
determine the soil health.

The common soil problems which are tested at soil testing centres include: low organic
matter such as carbon, available minerals in soil - nitrogen, phosphorus and potassium, available
micronutrient level, poor drainage, soil temperature, soil moisture, soil contamination, acidic or
basic nature of soil (PH) etc.

Soil testing

 helps the farmer to know about the current health of the farm's soil and
how to improve it.

 helps farmers to prevent the degradation of soil quality.

 helps to minimise usage of fertilizers.

By testing soil, one can make his field healthier and resourceful by
conserving nutrients useful for plant growth. Let us know about soil
conservation.

6.5  Soil Conservation
 Did you observe that after heavy rain, the top soil get washed off.

 What will happen if the top soil is washed off?

 How can we prevent it ?

We know that most of the organic matter is found as nutrients on the upper layer of soil and
make it fertile. Storms and floods wash away or erode this fertile layer and the soil becomes
barren. The loss of the upper fertile layer of soil is known as soil erosion.

Let us do an activity to see how soil is washed off.

Aim: To Know about soil erosion.

What to do: Cut three disposable bottles sidewise and fill with
soil as shown in the figure. Put some sprouts of green gram or
any other seeds in one bottle and water regularly. Cover the
second bottle with dry leaves and leave the third bottle without
sowing anything. In a week days the sprouts in the first bottle
will grow more. Now make arrangement to collect the drained water from each bottle by arranging
small vessels. Now blow air and pour equal amount of water slowly, in each bottle. Observe and
record from which bottle less soil is blown out by air and washed off  by water.
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 uÛÑ÷kÕs¡ |üØø£å\T m+<äT≈£î ìs¡«Væ≤kÕÔs¡T?
 uÛÑ÷kÕs¡ |üØø£å\ e\q ¬s’‘·T\≈£î ø£*π> Á|üjÓ÷»q+ @$T{Ï?

uÛÑ÷kÕs¡ |üØø£å\T ìs¡«Væ≤+#·&É+ <ë«sê bı\+˝Àì H̊\qT |ü+≥\≈£î nqT≈£L\+>± e÷s¡Ãe#·TÃ. bı\+˝Àì
eT{Ïºì |üØøÏå+#ê* n+fÒ ˇø£ Á|ü‘˚́ ø£yÓTÆq ì]∆wüº $<Ûëq+˝À eT{Ïºì ùdø£]+∫ |üØøÏå+∫ $X‚¢wæ+#ê*. uÛÑ÷kÕs¡
|üØø£å <ë«sê |üØøÏå+#˚ n+XÊ\˙ï eT‹Ôø£ Äs√>∑́  dæú‹ì ìs¡ísTTkÕÔsTT.

kÕ<Ûës¡D+>± uÛÑ÷kÕs¡ |üØø£å\ <ë«sê á ÁøÏ+~ n+XÊ\qT |üØøÏå+#·&É+ »s¡T>∑T‘·T+~. n$ ø±s¡“Hé
e+{Ï ùd+Á~j·T |ü<ësêú\T ˝À|üeTT H˚\˝À n+<äTu≤≥T˝À ñqï Kì» \eD≤\T ` HÓ’Á{ÀCŸ, bÕdüŒs¡dt,
bı{≤wæj·T+, n+<äTu≤≥T˝À ñqï dü÷ø£Î b˛wüø±\ kÕúsTT, dü]b˛ì ˙{Ï bÕs¡T<ä\, H˚\ ñc į́Á>∑‘·, ‘˚eT,
H˚\˝Àì ø±\Twǘ ø±\T, H˚\ jÓTTø£ÿ ÄeT¢ Ò̋<ë øå±sê dü«uÛ≤e+ (PH) yÓTT<ä̋ …’q$.
uÛÑ÷kÕs¡ |üØø£å
 ¬s’‘·T≈£î ‘·q H˚\ Äs√>∑́  dæú‹ì ‘Ó*j·TCÒdæ <ëìì ô|+bı+~+#·Tø√e&É+ ø√dü+

düVü‰j·T|ü&ÉT‘·T+~.
 H˚\ HêD´‘· ‘·–Zb˛e&Üìï ìyê]+#·T≥≈£î düVü‰j·T|ü&ÉT‘·T+~.
 ms¡Te⁄\ yê&Éø±ìï ‘·–Z+#·{≤ìøÏ düVü‰j·T|ü&ÉT‘·T+~.

uÛÑ÷kÕs¡ |üØø£å\T ìs¡«Væ≤+#·&É+ <ë«sê H˚\˝Àì yÓTTø£ÿ\≈£î nedüs¡yÓTÆq
b˛wüø±\qT dü+s¡øÏå+#·T≈£î+≥÷ Äs√>∑́ +>±q÷ kÕs¡e+‘·+>± q÷ e÷s¡TÃø√ >∑\eTT
H˚\qT H˚\˝Àì b˛wüø±\˙ï dü+s¡øÏå+#·Tø√e&É+ >∑T]+∫ ‘Ó\TdüT≈£î+<ë+.

6.5  eTè‹Ôø± dü+s¡ø£åD
 MT¬s|ü⁄Œ&Ó’Hê es¡̧+ ≈£î]dæq ‘·sê«‘· H̊\ô|’ bıs¡ ø=≥Tºø=ì b˛e&Üìï ̋ Ò<ë H̊\ ø√‘·≈£î >∑T]ø±e&Üìï >∑eTì+#êsê?
 H˚\ ô|’bıs¡ ø=≥Tºø=ìb˛‘˚ @$T »s¡T>∑T‘·T+~?
 Bìì n]ø£≥º&É+ m˝≤?

H˚\ô|’ bıs¡\˝À n~Ûø£yÓTT‘·Ô+˝À b˛wüø±\ s¡÷|ü+˝À ñ+&˚ ùd+Á~j·T |ü<ës¡ú+ H˚\qT kÕs¡e+‘·+
#˚düTÔ+~ nì eTq≈£î ‘Ó\TdüT. ‘·TbòÕqT\T, es¡<ä\T H˚\ ô|’ bıs¡qT ø=≥Tºø=ì b˛j˚T≥T¢>± #˚dæ, H˚\qT
ìkÕ‡s¡+>± e÷s¡TkÕÔsTT H˚\ô|’ bıs¡ ø=≥Tºø=ì b˛e&Üìï eTè‹Ôø± Áø£eTø£åj·T+ Ò̋<ë H˚\ ø√‘· n+{≤s¡T.

H˚\ ø√‘· »]π> $<ÛëHêìï ÁøÏ+~ ø£è‘·́ + <ë«sê ‘Ó\TdüT≈£î+<ë+.

H˚\ ø√‘·qT >∑T]+∫ ‘Ó\TdüTø=qT≥.
eT÷&ÉT bÕ¢dæºø̆ ˙{Ï u≤{Ïfī¢qT ì\Te⁄>± dü>∑uÛ≤>±ìøÏ #̊j·Te …̋qT

u≤{Ï̋ Ÿ ˝À|ü\ n+‘ê eT{Ïº‘√ ì+|ü e …̋qT |ü≥+˝À #·÷|æq $<Ûä+>±
yÓTT\¬ø‹Ôq ô|düs¡ $‘·ÔHê\qT yÓTT<ä{Ï u≤{Ï̋ Ÿ̋ À ẙdæ s√p ̇ {Ïì b˛dü÷Ô ñ
+&Ü*. ¬s+&Ée u≤{Ï̋ Ÿ q+<äT eT{ÏºøÏ m+&çq Ä≈£î\‘√ ø£bÕŒ*. eT÷&Ée
u≤{Ï̋ Ÿ ˝Àì eT{Ïº n˝≤π> e~*ẙj·÷* yês¡+ s√E\˝À yÓTT<ä{Ï u≤{Ï̋ Ÿ
˝Àì $‘·ÔHê\T yÓTT\¬ø‘·TÔ‘êsTT. eT÷&ÉT u≤{Ïfī¢ qT+&ç bÕπs ˙fīfl\qT
ùdø£]+#·{≤ìøÏ yê{Ï e<ä› ∫qï bÕÁ‘·\T Ò̋<ë n&É¶+>± ø√dæq bÕ¢dæºø̆ u≤{Ï̋ Ÿ neTsêÃ*.

á u≤{Ï̋ Ÿ\ ô|’ uÛ≤>∑eTT qT+&ç >±*ì $düsê* düeTbÕfīfl˝À eT÷&ÉT u≤{Ïfīfl˝Àq÷ ̇ {Ïì b˛dü÷Ô ñ+&Ü*
@ u≤{Ï̋ Ÿ qT+&ç >±*, ˙{Ï <ë«sê ‘·≈£îÿe eT{Ïº ø=≥Tº≈£îb˛‘·T+<√ qyÓ÷<äT #˚j·T+&ç.

|ü≥+ 6
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From this activity we can infer that top soil is washed off by air and water. Plants help to

prevent soil erosion.

 What are the other causes of soil erosion?

Apart from storms, floods and rains, unplanned and excessive usage of agro chemicals

over grazing, deforestation, digging the earth for construction and mining also cause soil erosion.

Due to soil erosion, the nutrients in the top soil is washed away and as a result the crop production

decreases. Hence the soil erosion is to be prevented. Preventing the degradition of soil is called

soil conservation. We can conserve the soil by:

 Controlling the destruction of forests.

 Growing trees in areas where there was no previous tree cover (Afforestation).

 Constructing dams, reservoirs and bunds

 Planned modern agricultural practices

 Crop rotation to retains soil fertility.

 Planting trees as shelter belt (wind breaks) reduces the effect of winds

 Preventing overgrazing, of  land by animals.

 Not leaving the land vacant without any vegetation.

We have learnt that soil is an important natural resource and we need to conserve it.

Let us now learn about another important natural resource –

Water.

6.6  Water - A Precious resource
On account of World Water Day, i.e. 22nd of March,

Purvika participated in the fancy dress compititon 'Water' with a

tag - “Water is precious. Save every drop.”

Water Resources

We know that water is a precious resource, let us know

how much water is available for our usage.

fig. 8

Water action decade 2018-2028

The UN General Assembly announced that the world will face 40 percent shortfall in
freshwater resources by 2030 coupled with a rising world population the world is careening
towards a global water crisis. Recognizing the growing challenge of water scarcity UNO
launched the Water Action Decade ( 2018-2028) on 22 March 2018, to mobilize action that
will help and transform our veiws of management of water.
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˙{Ï <äXÊã∆+ 2018 ` 2028
◊ø£́ sê»´ dü$T‹ düs¡« Á|ü‹ì~Û düuÛÑ Á|üø±s¡+ 2030 Hê{ÏøÏ ˙{Ï ø=s¡‘· 40% ô|s¡T>∑T‘·T+<äì,

Á|ü|ü+#·+ ̇ {Ï dü+øå√uÛ≤ìøÏ >∑T] ne⁄‘·T+<äì >∑T]Ô+∫+~. n+<äTe\q ̇ {Ï ìs¡«Vü≤Dô|’ eTq <äèø£Œ<Ûëìï
e÷s¡Ã&É+ ø√dü+ 2018 ` 2028 eT<Ûä́  ø±˝≤ìï ªn+‘·sê®rj·T »\ X¯‘êã∆+μ>± >∑T]Ô+∫+~.

á ø£‘·́ + <ë«sê >±* eT]j·TT ̇ {Ï <ë«sê H˚\ ô|’ bıs¡ ø√‘·≈£î >∑T] ne⁄‘·T+~ nsTT‘˚ yÓTTø£ÿ\T H˚\
ø√‘·qT n]ø£&É‘êsTT nì ìsê∆]+#·e#·TÃ.
 H˚\ ø√‘·≈£î Ç‘·s¡ ø±s¡D≤\T @$T{Ï?

‘·TbòÕqT \‘√bÕ≥T esê¸\T es¡<ä\T Á|üD≤[ø£ ̋ Òì n~Ûø£ e´ekÕj·T ø±s¡́ Áø£e÷\T |üX̄óe⁄\qT n~Ûø£+>±
y˚T|ü≥+, n&Ée⁄\ q]øÏy˚‘·, ìsêàD≤\ ø√dü+ eT]j·TT >∑qT\ ø√dü+ ‘·e«≥+ ˝≤+{Ï$ H˚\ ø√‘·≈£î >∑T]
ne«&ÜìøÏ ø±s¡D≤\T. H˚\ ø√‘·≈£î >∑T] ne«≥+ e\q H˚\ô|’ eT‹Ôø£ ˝Àì b˛wüø±\T ø=≥Tºø=ìb˛‘êsTT,
|òü*‘·+>± |ü+≥ ~>∑Tã&ç ‘·–Zb˛‘·T+~ ø±ã{Ïº H˚\ ø√‘·≈£î >∑T]ø±≈£î+&Ü n]ø£{≤º* H˚\ ìkÕ‡s¡+ ø±≈£î+&Ü
#·÷&É&Üìï H˚\ dü+s¡ø£åD n+{≤s¡T. øÏ+~ #·s¡́ \ <ë«sê H˚\qT dü+s¡øÏå+#·e#·TÃ.
 n&Ée⁄\T HêX¯q+ ø±≈£î+&Ü ìj·T+Á‹+#·≥+
 eTTqT|ü⁄ eøå±\T Ò̋ì Á|ü<˚XÊ\˝À #Ó≥¢qT ô|+#·&Üìï n&Ée⁄\ ô|+|üø£+ n+{≤s¡T.
 &Ü´eTT\T ]»sê«j·Ts¡T¢ >∑≥¢qT ì]à+#·≥+
 Á|üD≤[ø£ ã<ä›yÓTÆq Ä<ÛäTìø£ e´ekÕj·T |ü<ä∆‘·T\T
 H˚\ kÕsêìøÏ ø±bÕ&˚ |ü+≥ e÷]Œ&ç $<Ûëq+
 #Ó≥¢qT ø£+#Ó\T >± ô|+∫ >±\T\ Á|üuÛ≤yêìï ‘·–Z+#·&É+
 ;&ÉT uÛÑ÷eTT˝À¢ |üX¯óe⁄\ y˚T‘·qT n]ø£≥º&É+
 H˚\qT yÓTTø£ÿ\T ̋ Ò≈£î+&Ü $&ç∫ô|≥º≈£î+&Ü ñ+&É≥+

H˚\ n‹eTTK´yÓTÆq düVü≤» eqs¡T nì <ëìì dü+s¡øÏå+#· e\dæq nedüs¡+ ñqï<äì ‘Ó\TdüT≈£îHêïeTT.
Ç|ü⁄Œ&ÉT eTq+ eTs=ø£ eTTK´yÓT Æq eqs¡T ˙{Ï >∑T]+∫

‘Ó\TdüT≈£î+<ë+.

6.6 ˙s¡T ` Á|üX¯düÔyÓTÆq eqs¡T
e÷]Ã 22 Á|ü|ü+#· »\ ~H√‘·‡e+ dü+<äs¡“¤+>± |üP]«ø£ bòÕ´˙‡

eÁdüÔ Á|ü<äs¡Ùq˝À ªª˙s¡T n‘·́ +‘· $\TyÓ’q~ ̌ ø=ÿø£ÿ #·Tø£ÿq÷ |ü]s¡øÏå+#·+&çμμ
nH˚ {≤´>¥‘√ bÕ˝§Zqï~.

˙{Ï eqs¡T\T
˙s¡T Á|üX̄düÔyÓTÆq eqs¡T. eTq nedüsê\ ì$T‘·Ô+ ̇ s¡T m+‘· yÓTT‘·Ô+˝À

n+<äTu≤≥T˝À ñ+<√ ‘Ó\TdüT≈£î+<ë+.
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Table-4

2% Precipitated
water

1% Ground and
surface water

97%
Marine water

3% Fresh
water

Observe the above table and answer the following question given below.

 Is water from seas and oceans useful for drinking and agriculture?

 Where is fresh water available from?

 How much percentage of fresh water is available?

Fresh water source Percentage

Precipated Water - Rain, Snow, Sleet

Surface Water - Stream, Lake, Pond,
River
Ground Water - Hand Pump, Bore Well,
Well

Total

2%

1%

3%

PercentageSaline water
source

Sea,
ocean 97%

97%

We understand that only one percent of water from
surface and ground water sources is available for our
domestic needs. The United Nations has recommended
a minimum amount of water 50 litres (Two and a half
buckets) per person per day for his daily activities and
maintaining proper hygiene.

All the places on earth do not have access to surface water sources for their needs. There

ground water is used for drinking, agriculture and many other purposes.

The rivers and lakes get water through rain water. But how does the  water reach the ground?

Ground water as an important resource

 How does water reach the ground?

The rainwater moves down through the

soil and fills the spaces and cracks deep below

the ground as Ground water. This process of

entry of water into the ground is called

Infiltration. The upper level at which water

stands in the ground  is called water table.

 Is the water table level same at all places?

There is huge amount of water on earth, then why is water called a precious resource?

fig. 9
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2%
neπøå|æ+∫q ̇ s¡T

1%
uÛÑ÷>∑s¡“¤, ñ|ü]‘·\

˙s¡T

97%
düeTTÁ<ä|ü⁄ ̇ s¡T

3%
eT+∫ ̇ s¡T

eT+∫˙s¡T XÊ‘·+
neπøå|ü s¡÷|ü+˝À ñqï ˙s¡T ` es¡̧+, eT+#·T,
e&É>∑+&ÉT¢
ñ|ü]‘·\+˝À ñqï ˙s¡T düs¡düT‡\T, ≈£î+≥\T,
#Ós¡Te⁄\T, q<äT\T
uÛÑ÷ >∑s¡“¤ »\+ ` #˚‹|ü+|ü⁄\T, u≤e⁄\T, uÀs¡T
u≤e⁄\T
yÓTT‘·Ô+

2%

1%

3%

XÊ‘·+ñ|ü˙s¡T

düeTTÁ<ë\T,
eTVü‰ düeTTÁ<ë\T 97%

97%

uÛÑ÷$Tô|’ n~Ûø£ yÓTT‘·Ô+˝À ̇ s¡T ñqï|üŒ{Ïø° m+<äTø£ì n‘·́ +‘· $\TyÓ’q eqs¡T>± |æ\TkÕÔs¡T?

|ü≥+ 9

ô|’ |ü{Ïºø£qT |ü]o*+∫ á ÁøÏ+~ Á|üX¯ï\≈£î düe÷<ÛëHê\T Çe«+&ç.
 düeTTÁ<ë\T eTVü‰düeTTÁ<ë\T ˝Àì ˙s¡T Á‘ê>∑&ÜìøÏ eT]j·TT e´ekÕj·÷ìøÏ

ñ|üjÓ÷>∑|ü&ÉT‘·T+<ë?
 eT+∫ ̇ s¡T mø£ÿ&É qT+&ç \_ÛdüTÔ+~?
 eT+∫˙s¡T m+‘· XÊ‘·+ n+<äTu≤≥T˝À ñ+~?

πøe\+ ˇø£ XÊ‘·+ ˙s¡T e÷Á‘·y˚T ñ|ü]‘·\ »\+ eT]j·TT
uÛÑ÷>∑s¡“¤ »\+>± eTq nedüsê\ ì$T‘·Ô+ n+<äTu≤≥T˝À ñ+~.
◊ø£́ sê»´dü$T‹ dæbòÕs¡düT\ Á|üø±s¡+ ̌ ø£ e´øÏÔøÏ s√E≈£î 50 ©≥s¡T¢
(¬s+&ÉTqïs¡ ã¬ø≥T¢) ˙s¡T ‘·q ø±\ø£‘ê´\T e´øÏÔ>∑‘· X¯óÁuÛÑ‘· ø√dü+
n+<äTu≤≥T˝À ñ+~.

uÛÑ÷$Tô|’q ñqï nìï s¡ø±\ nedüsê\≈£î dü]|ü&çq+‘·>± ñ|ü]‘·\ »˝≤\T n+<äTu≤≥T˝À ̋ Òe⁄. nø£ÿ&É
uÛ Ñ÷>∑s¡“¤ »˝≤\H˚ ì‘ê´edüsê\≈£î Á‘ê>∑{≤ìøÏ e´ekÕj·÷ìøÏ eT]j·TT Ç‘·s¡ nedüsê\ ø√dü+
ñ|üjÓ÷–düTÔHêïs¡T.

q<äT\T düs¡düT‡\T es¡̧+ <ë«sê ˙{Ïì bı+<äT‘·THêïsTT. eT] uÛÑ÷>∑s¡“¤ »˝≤\T m˝≤ @s¡Œ&É‘êsTT?
uÛÑ÷>∑s¡“¤ »˝≤\T ˇø£ eTTK´yÓTÆq ˙{Ïeqs¡T
 ̇ s¡T uÛÑ÷>∑s¡“¤+˝ÀìøÏ m˝≤ #˚s¡T‘·T+~?

es¡̧eTT eT]j·TT Ç‘·s¡ ñ|ü]‘·\ Á|üyêVü‰\ qT+&ç
e#˚Ã ˙s¡T uÛÑ÷$T ˝ÀìøÏ yÓ[¢ U≤∞ Á|ü<˚XÊ\T eT]j·TT
|ü>∑Tfīó¢ ̋ Òì Á|ü<̊X̄+˝À ̇ {Ïì ì+|ü⁄‘·T+~. á $<Ûä+>± uÛÑ÷>∑s¡“¤
»˝≤\T @s¡Œ&É‘êsTT. uÛÑ÷$T ˝ÀìøÏ ˙s¡T Ç+πø Á|üÁøÏj·TqT
ÇHé |òæ\ºπswüHé n+{≤s¡T. uÛÑ÷>∑s¡“¤ »\ ñ|ü]‘·̋ ≤ìï uÛÑ÷>∑s¡“¤
»\ eT≥º+ n+{≤s¡T.
 nìï Á|ü<˚XÊ\˝Àq÷ uÛÑ÷>∑s¡“¤ »\ eT≥º+ ˇπø˝≤>± ñ+≥T+<ë?
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A thirsty crow finds an earthen pot with little water in
it. Collects pebbles and drops in the pot. The water rises
up and the happy crow quenches its thirst. The world
appreciates its tact. But, the crow which knows only to
drop pebbles and get water, dies of thirst after few days.
The reason is crow tried only to draw the leftover water in
the pot but never tried to increase the water in it.

Man for his needs found the water under the ground.
Rigged the earth, inserted pipes, set motors and drew water.
His needs were fulfilled. Man who utilised the resources never tried to save or conserve them,
falls in a danger. If the situation still continues, won’t it happen to man same as that happened to
the clever crow.

The water table varies from place to place. It may be at a depth of less than a meter (near
the bank of a river) or may be several meters below the ground (as in a desert).

Ground water is stored between layers of hard rock below the water table. This is called
Aquifer. The wells, tube wells and hand pumps, get water present in the aquifers.

We have learnt how the water reaches the ground. Let us see the causes for the depletion of
water table.

Depletion of Water Table

As many people are using ground water for their needs, will it be available for our future?

 Why do wells dry up?

Let us do the following activity to analyse the consequences of industrialisation and
urbanization on the Ground water table.

Inquire from your grandparents about the difference in water table in your locality due to
increase in the constructions and industries nearby and discuss in the class.

The groundwater gets replenished naturally by the see page of rainwater. However the
water table may go down if the ground water is being used at a faster rate than it is being renewed
by the natural process. Some of the factors which deplete the water table  are: Population explosion,
Increased industries and agriculture activities, Deforestation, decrease in the effective area for
seepage and Scanty rainfall.

 What will happen if the ground water table go down?

 Are the water resources being increased along with our increased needs? Why?

Most  of the times we do not think about the importance of fresh water. You might be living
in an area where there is sufficient rainfall, yet there is shortage of drinking water. Can we attribute
this to mismanagement of water resources?

fig. 10
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<ä|æŒø£‘√ ñqï ø±øÏ dü>∑+ es¡≈£î e÷Á‘·y˚T ˙{Ïì ø£*–q
≈£î+&É˝À ˙{Ïì #·÷dæ+~. ø=ìï sêfi¯flqT ùdø£]+∫ n+<äT˝À
ˇø=ÿø£ÿ{Ï>± y˚dæ+~. ˙s¡T Áø£eT+>± ô|’øÏ e∫Ã+~. ø±øÏ <ëVü≤+
r]+~ Á|ü|ü+#·+ ø±ø° eP´Vü‰ìï yÓT#·TÃ≈£î+~ nsTT‘̊ sêfī¢qT e~*
˙{Ïì bı+<ä&É+ e÷Á‘·y˚T ‘Ó*dæq ø±øÏ ø=~›s√E˝À¢H˚ <ëVü≤+‘√
#·ìb˛sTT+~. ø±s¡D+ ø±øÏ ≈£î+&É̋ À $T–*q ̇ {Ïì ô|’øÏ ‘̊e&ÜìøÏ
Á|üj·T‹ï+∫+~ ‘·|üŒ ≈£î+&É˝Àì ˙{Ï |ü]e÷D+ ô|+#·&ÜìøÏ
Á|üj·T‹ï+#·̋ Ò<äT. e÷qe⁄&ÉT ‘·q nedüsê\ ø√dü+ uÛÑ÷>∑s¡“¤»˝≤\qT
>∑T]Ô+∫ H̊\qT ‘·yê«&ÉT ô|’|ü⁄\T ẙXÊ&ÉT yÓ÷{≤s¡T¢ ô|{Ïº ̇ {Ïì ‘√&Ü&ÉT.
n‘·ì nedüsê\T rsêsTT eqs¡T\qT ñ|üjÓ÷–+#·&Éy˚T ø±ì yê{Ïì bı<äT|ü⁄ #˚j·T&ÜìøÏ Á|üj·T‹ï+#·ì
e÷qe⁄&ÉT Á|üe÷<ä+˝À |ü&çb˛‘·THêï&ÉT. á |ü]dæú‹ Ç˝≤π> ø=qkÕ–‘̊ Ä ‘Ó*yÓ’q ø±øÏ »]–+~ e÷qe⁄ìøÏ
≈£L&Ü »s¡>∑≈£î+&Ü ñ+≥T+<ë?

uÛÑ÷>∑s¡“¤ »\ eT≥º+ ˇø£ Á|ü<˚XÊìøÏ eTs√ Á|ü<˚XÊìøÏ e÷s¡T‘·÷ ñ+≥T+~. q~ ˇ&ÉT¶ ˝Àq Ç~ ˇø£
MT≥s¡T ø£+fÒ ‘·≈£îÿe ˝À‘·T˝ÀH˚ ñ+≥T+~. m&Üs¡T\ e+{Ï #√≥¢ nH˚ø£ MT≥s¡¢ ˝À‘·T˝À ñ+≥T+~.

kÕ<Ûës¡D+>± uÛÑ÷>∑s¡“¤ »˝≤\T ̇ {Ï eT{≤ºìøÏ øÏ+<ä >∑{Ïº sê‹ bıs¡\ eT<Ûä́  ì\« #˚j·Tã&É‘êsTT. yê{Ïì
ÄøÏ«|òü¢sY\T n+{≤s¡T. u≤e⁄\T, uÀs¡T u≤e⁄\T, #˚‹ |ü+|ü⁄\T á ÄøÏ«|òüsY qT+&˚ ̇ {Ïì bı+<äT‘ês¡T.

˙s¡T uÛÑ÷>∑sê“¤ìï m˝≤ #˚s¡T‘·T+<√ ‘Ó\TdüT≈£îHêïeTT. uÛÑ÷>∑s¡“¤ »\ eT≥º+ ‘·>∑Z{≤ìøÏ ø±s¡D≤\T @+{À
‘Ó\TdüT≈£î+<ë.
uÛÑ÷>∑s¡“¤ »\ eT≥º+ ø°åD‘·

Á|ü»\+‘ê ‘·eT nedüsê\ ø√dü+ uÛÑ÷>∑s¡“¤ »˝≤ìï $ìjÓ÷–düTÔHêïs¡T ø£<ë! Ç˝≤π> »]–‘˚ uÛÑ$wǘ ‘·TÔ̋ À
uÛÑ÷>∑s¡“¤»\+ n+<äTu≤≥T˝À ñ+≥T+<ë?
 u≤e⁄\T m+&çb˛e&ÜìøÏ ø±s¡D+ @$T{Ï?

bÕ]ÁXÊ$Tø°ø£s¡D, q>∑Øø£s¡D Á|üuÛ≤e+ e\¢ uÛÑ÷>∑s¡“¤ »\eT≥º+ ô|’ @ $<Ûä+>± ñ+<√ $X‚¢wæ+#·&É+
ø√dü+ ÁøÏ+~ ø£‘·́ + #˚<ë›+.

MT Á>±eT düMT|ü+˝Àì ìsêàD≤\T eT]j·TT |ü]ÁX̄eT\ ô|s¡T>∑T<ä\ ø±s¡D+>± MT Á|ü<̊X̄+ ˝Àì uÛÑ÷>∑s¡“¤
»\ eT≥º+ ̋ À ø£*–q e÷s¡TŒ\qT >∑÷]Ã MT Ç+{Ï̋ Àì ô|<ä›\qT n&ç– ‘Ó\TdüTø√+&ç. MT ‘·s¡>∑‹˝À #·]Ã+#·+&ç.

es¡̧|ü⁄ ̇ s¡T uÛÑ÷$T˝ÀøÏ Ç+≈£î≥ <ë«sê düVü≤»+>± uÛÑ÷>∑s¡“¤»\+ |ü⁄qs¡T<ä∆]+#·ã&ç ñ+≥T+~. nsTT‘˚
n~ |ü⁄qs¡T<ä∆]+|ü ã&ÉT‘·Tqï <ëì ø£+fÒ n‘·́ +‘· y˚>∑+>± eTq ñ|üjÓ÷–+#·&É+ e\q ‘·–Zb˛‘·T+~. uÛÑ÷>∑s¡“¤
»\ eT≥º+ ‘·–Zb˛e&ÜìøÏ >∑\ ø=ìï ø±s¡D≤\T. »HêuÛ≤ $k˛Œ¤≥q+, bÕ]ÁXÊ$Tø°ø£s¡D, e´ekÕj·T ø±s¡́ Áø£e÷\T,
n&Ée⁄\ q]øÏy˚‘·, ˙s¡T Ç+πø Á|ü<˚X¯+˝À ‘·>∑TZ<ä\, ‘·≈£îÿe es¡̧bÕ‘·+.
 uÛÑ÷>∑s¡“¤ »\eT≥º+ ‘·–Zb˛‘˚ @+ »s¡T>∑T‘·T+~?

|ü≥+ 10

#ê˝≤ kÕs¡T¢ eTq+ |ü]X¯óÁuÛÑyÓTÆq ˙{Ï ÄeX¯́ ø£‘·qT >∑÷]Ã Ä˝À∫+#·&É+ Ò̋<äT dü]|ü&çq+‘· es¡̧bÕ‘·+
ø£*–q Á|ü<̊X̄+˝À ≈£L&Ü Á‘ê>∑T˙{Ï m<ä›&ç ø£\T>∑T‘√+~ á |ü]dæú‹øÏ ø±s¡D+ ̇ {Ï eqs¡T\ <äT]«ìjÓ÷>∑ẙT nì
nqe#·TÃHê?
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6.7  Management of water

 Why is it essential to manage the water?

The prevailing conditions of water scarcity can be resolved by the proper management of

water resources. We all need water for drinking. At the same time all the water available in water

resources is not potable. The potable water is the one that should not contain any impurities..

Let us know how water can be purified and made potable.

Purification of Water

 How can we make water fit to drink?

 What are the methods to purify water ?

Water in rivers, reservoirs and lakes may contain many impurities. Under Safe Drinking

Water Supply Scheme, the water is purified through chemical and physical treatment which includes:

Coagulation- Adding chemicals to bind with impurities in water, forming heavy particles

Sedimentation- Making these heavy particles to settle at the bottom

Filtration- Passing the upper water through filters to remove remaining undissolved particles.

Disinfection- Adding chlorine or bleaching powder to kill disease causing micro organisms.

During epidemics, doctors advice us to drink boiled water. Proper boiling of water kills the

disease causing germs.

Not only drinking water but also household and industrial waste water can be treated and

purified.  Let us know the details.

What happens if the wastes generated from our daily household activities and industries

contaminate the water resources? How can we prevent the contamination of water resources?

Waste water produced from household areas and industries is called sewage. Sewage

contains the soluble and insoluble organic, inorganic impurities and disease causing micro organisms.

If this contaminated water mixes up with drinking water it causes diseases such as diarrhoea,

cholera, dysentery, typhoid and hepatities.

Contamination of water resources can be prevented by trating sweage water properly

before releasing it into water resources. How can the sewage water be treated? Let us learn now.

 Do you know how modern water purifiers work?

Modern Water purifiers that are used to purify water at home have a filter unit

and facilities to let Ultra Violet rays to pass through. Ultra Violet rays are used

instead of chlorine treatment to kill the germs. fig. 11
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6.7  ˙{Ï ìs¡«Vü≤D
 ̇ {Ï ìs¡«Væ≤+#·&É+ m+<äT≈£î nedüs¡+?

Á|üdüTÔ‘· ˙{Ï ø=s¡‘·qT dü¬s’q ìs¡«Vü≤D |ü<ä∆‘·T\ <ë«sê |ü]wüÿ]+#·e#·TÃ. eTq+<ä]ø° Á‘ê>∑{≤ìøÏ ˙s¡T
nedüs¡+ n<˚ düeTj·T+˝À ̇ {Ï eqs¡T\ qT+&ç \_Û+#˚ ̇ s¡+‘ê Á‘ê>∑{≤ìøÏ nqT≈£L\yÓTÆq~ ø±<äT. Á‘ê>∑T˙s¡T
n+fÒ m≥Te+{Ï eT*Hê\T Ò̋ì ˙s¡T.

˙{Ï̋ Àì eT*Hê\qT ‘=\–+∫ Á‘ê>∑{≤ìøÏ nqTyÓ’q~>± e÷s¡Ã≥+ m˝≤H√ ‘Ó\TdüT≈£î+<ë+.
˙{Ï X¯óB∆ø£s¡D
 ˙{Ïì Á‘ê>∑T˙s¡T >± m˝≤ e÷s¡Ã>∑\+?
 ˙{Ïì X¯ó~∆ #˚ùd |ü<ä∆‘·T\T @$?

q<äT\T ]»sê«j·Ts¡T¢ düs¡düT‡˝Àì ̇ s¡T nH̊ø£ eT*Hê\qT ø£*– ñ+&Ée#·TÃ düTs¡øÏå‘· ̇ {Ï düs¡|òüsê |ü<∏äø£+
<ë«sê uÛÖ‹ø£ s¡kÕj·Tìø£ dü+ã+~Û‘· |ü<ä∆‘·T˝À¢ ˙{Ïì X¯ó~∆ #˚kÕÔs¡T Ä |ü<ä∆‘·T\T..

>∑&É¶ ø£{Ïº+#·&É+: ̇ {Ï̋ Àì eT*Hê\qT ã+~Û+∫ ãs¡TyÓ’q πsDTe⁄\T>± e÷πsÃ s¡kÕj·THê\qT ø£\T|ü⁄‘ês¡T.
neπøå|”ø£s¡D: ãs¡TyÓ’q πsDTe⁄\T >± e÷]q ø£\Twæ‘ê\ qT ˙{Ï n&ÉT>∑T≈£î #π̊s˝≤ #˚kÕÔs¡T.
e&Éb˛‘·:  ô|’ uÛ≤>∑+ ̋ Àì ̇ {Ïì e&Éb˛‘· j·T+Á‘ê\T >∑T+&Ü |ü+|æ $T–*q ̇ {Ï̋ À ø£s¡>∑ì eT*Hê\qT

y˚s¡T #˚kÕÔs¡T.
ÁøÏ$T dü+Vü≤s¡D+: ̇ {ÏøÏ ø√¢]Hé ;¢∫+>¥ bÂ&ÉsY qT ø£\|ü&É+ <ë«sê ̇ {Ï̋ Àì dü÷ø£åàJe⁄\qT #·+|ü⁄‘ês¡T.
n+≥Tyê´<ÛäT\T Á|üã* q|ü⁄Œ&ÉT yÓ’<äT´\T ø±∫q ̇ {Ïì ‘ê>∑eTì dü÷∫kÕÔs¡T. dü¬s’q $<Ûä+>± ̇ {Ïì ø±#·&É+

yê´~Û »qø£ Je⁄\qT #·+|ü⁄‘·T+~.

 Ä<ÛäTìø£ ˙{Ï X¯ó~∆ j·T+Á‘ê\T m˝≤ |üì#˚kÕÔjÓ÷ MT≈£î ‘Ó\TkÕ?
eTq Çfī¢̋ À ̇ {Ïì X̄ó~∆ #̊j·T&ÜìøÏ ñ|üjÓ÷–+#̊ j·T+Á‘ê\˝À |òæ\ºsY j·T÷ì{Ÿ eT]j·TT

n‹ ̇ \˝ÀVæ≤‘· øÏs¡D≤\qT |ü+|æ ̇ {Ïì X̄ó~∆ #̊ùd uÛ≤>∑+ ñ+{≤sTT. Ç+<äT˝À dü÷ø£ÎJe⁄\qT
#·+|ü≥+ ø√dü+ ø√¢]Hé yêj·TTe⁄ ≈£î ã<äT\T>± n‹˙\˝ÀVæ≤‘· øÏs¡D≤\qT ñ|üjÓ÷–kÕÔs¡T.

|ü≥+ 11

‘ê>∑T˙{Ïì e÷Á‘·y˚T ø±≈£î+&Ü >∑èVü≤ dü+ã+<Ûä eT]j·TT |ü]ÁX¯eT\˝À $&ÉT<ä̋ …’q ø£\Twæ‘·yÓTÆq ˙s¡T
≈£L&Ü X¯ó~∆ #˚kÕÔs¡T. $esê\qT #·÷<ë›+.

eTq s√EyêØ Ç+{Ï |üqT\˝À |ü]ÁX¯eT\˝À ñ‘·ŒqïeTj˚T´ e´s¡∆ »˝≤\ Á‘ê>∑T˙{Ï̋ À ø£*ùdÔ @+
»s¡T>∑T‘·T+~? »\ eqs¡T\T ø£\Twæ‘·+ ø±≈£î+&Ü m˝≤ ìs√~Û+#·>∑\eTT?

>∑Vü‰\ ˝Àì $$<Ûä Á|ü<˚XÊ\ qT+&ç |ü]ÁX¯eT\ qT+&ç yÓ\Te&˚ e´s¡ú »˝≤ìï eTTs¡T>∑T˙s¡T n+{≤s¡T
eTTs¡T>∑T ̇ {Ï̋ À ø£]–q eT]j·TT ‘̊*j·÷&̊ nH̊ø£ ùd+Á~j·T ì]+Á~j·T |ü<ësêú\‘√ bÕ≥T yê´~Û ø±s¡ø£ Je⁄\T
ñ+{≤sTT ̌ ø£ẙfī á eTTs¡T>∑T˙s¡T Á‘ê>∑T ̇ {Ï̋ À ø£*dæ q≥¢sTT‘̊ ̇ {Ï $s√#·Hê\T, ø£\sê, &Ó’ôd+Á{Ï, f…ÆbòÕsTT&é,
ôV≤|üf…Æ{Ïdt e+{Ï yê´<ÛäT\T ø£\T>∑T‘êsTT.

eTTs¡T>∑T ˙{Ïì dü¬s’q $<Ûä+>± X¯ó~∆ #˚j·T&É+ <ë«sê n$ ‘ê>∑T˙{Ï̋ À ø£\dæ ‘ê>∑T˙s¡T ø£\Twæ‘·+
ø±e&Üìï ìs√~Û+#· e#·TÃ. eTTs¡T>∑T ˙{Ïì m˝≤ X¯ó~∆ #˚kÕÔs√ Ç|ü&ÉT H˚s¡TÃ≈£î+<ë+.
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Sewage water treatment

 What can we do to remove the contaminants from water?

 Where is it done?

Water consisting domestic and industrial wastes is treated at Sewage or waste water treatment
plant. At the Sewage water treatment plant, we can examine these processes of treatment namely

I. Primary treatment (Physical Process)

II. Secondary treatment (Biological Process)

III. Tertiary treatment (Chemical Process).

Let us know about these processes in detail with the help of a reading diagram given below.
The step wise description will help you to know the various processes that take place in a sewage
treatment plant.

We know that water is precious and we should conserve it. Let us know how water can be
conserved.
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eTTs¡T>∑T ˙{Ï X¯óB∆ø£s¡D
 ̇ {Ï qT+&ç ø£\Twæ‘ê\qT ‘=*–+#·&ÜìøÏ @+ #˚kÕÔs¡T?
 eTTs¡T>∑T ̇ {Ï mø£ÿ&É X¯óB›ø£s¡D »s¡T>∑T‘·T+~?

>∑Vü≤ |ü]ÁX¯eT\ qT+∫ $&ÉT<ä\j˚T´ e´s¡ú »˝≤\qT eTTs¡T>∑T ̇ {Ïì X̄ó~∆ #˚ùd πø+Á<ë\˝À X¯ó~∆ #˚kÕÔs¡T
Çø£ÿ&É eTTs¡T>∑T˙{Ïì á ÁøÏ+~ <äX¯̋ À X¯ó~∆ #˚j·T>∑\+. n$

1. ÁbÕ<∏ä$Tø£ <äX¯ (uÛÖ‹ø£ Á|üÁøÏj·T)
2. ~«rj·T <äX¯ (Jedü+ã+<Ûä Á|üÁøÏj·T)
3. ‘·rj·T <äX¯ (s¡kÕj·Tq Á|üÁøÏj·T)
øÏ+~ ∫Á‘·+ <ë«sê á <äX¯\qT >∑T]+∫ $|ü⁄\+>± ‘Ó\TdüTø√>∑\+. <äX¯\yê] $es¡D eTTs¡T>∑T˙{Ï

X¯óB∆ø£s¡D≤ j·T+Á‘·+˝À $$<Ûä <äX¯̋ À¢ »]π> Á|üÁøÏj·T\qT >∑T]+∫ ns¡ú+ #˚düTø√&ÜìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~.

˙s¡T n‘·́ +‘· $\TyÓ’q eqs¡T <ëìì eTqeT+‘ê dü+s¡øÏå+#·Tø√yê* ø±e⁄q ̇ {Ïì m˝≤ dü+s¡øÏå+#·Tø√yê˝À
‘Ó\TdüT≈£î+<ë+.
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Conservation of water resources

Conservation of water can be done using the 4R principle. They include recharge, reuse,
revive and reduce.

Recharge: The ground water can be recharged by collecting the rain water from the top of the
buildings by the process of rainwater harvesting. Percolation tanks, Check Dams and Contour
Trenches also help to recharge ground water.

Reuse: The waste water treated in sewage treatment plants can be used for household activities
such as washing vehicles, watering plants and for construction purpose.

Revive: The practice of reviving the groundwater in drought prone areas is very familiar in olden
days. At present the problem of water scarcity can be solved by renovating and reviving the step
wells or Bavis or Digudu Bavulu.

Reduce: The use and wastage of water can be reduced through different measures. For example
we can reduce the wastage of water in agriculture using modern methods of irrigation such as
Drip irrigation.

We, as responsible citizens can also play an important role in reducing the wastage of water
by imbibing certain good habits. Some of them are given below, you have to add on!

 Close the taps when not in use

 Turn off taps while brushing

 Mop the floor instead of washing

 ___________________________

 ___________________________

Many people litter and dump the waste into the drainages and public places. Is it correct to
dump waste in this way?

If all the waste generated at public places is not disposed off regularly, ultimately it may
reach the water bodies and could break out into an epidemic. To prevent it, all of us should
maintain sanitation at public places by observing some simple practices as given below:

 We should not scatter litter at public places and use dustbins.

 We should never urinate or defecate in open places.

 We should never dump solid waste in drains.

 We should separate dry and wet waste before disposing it.

 We should inform the sanitation department, if we find in our neighbourhood is not cleaned.

We have understood that water is a precious natural resource. And our selfish deeds  has
made it scarce and unfit to use. It is the need of the hour to think and act.

Mahatma Gandhi said, "No one need to wait for anyone else to adopt a humane and enlightened
course of action." Based on this won't it be a nice idea to carry out a campaign to conserve the
natural resources in our school and locality. Design posters, pamphlets and slogans to bring awareness
on conservation of natural resources in our life. Are  you ready?
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˙{Ï eqs¡T\ dü+s¡ø£åD
4R ìj·Te÷\qT bÕ{Ï+#·&É+ <ë«sê ̇ {Ïì dü+s¡øÏå+#·&É+ e#·TÃ n$ |ü⁄q'eè~∆ (recharge) |ü⁄q]«ìjÓ÷>∑+

(reuse) |ü⁄qs¡T<ä∆]+#·&É+ (revive) eT]j·TT ‘·–Z+#·≥+  (reduce).

|ü⁄q'eè~∆: m‘Ó’Ôq uÛÑeHê\ ô|’ |ü&çq es¡̧|ü⁄ ˙{Ïì ùdø£]+∫ es¡̧|ü⁄ ˙{Ï dü+s¡ø£åD |ü<ä∆‘·T\ <ë«sê uÛÑ÷>∑s¡“¤
»˝≤\qT ]#êsY® #˚j·Te#·TÃ. Ç+≈£î&ÉT >∑T+‘·\T #Óø±¶́ +\T, ø£+<äø±\T uÛÑ÷>∑s¡“¤ »˝≤\qT ô|+#·Tø√e{≤ìøÏ
düVü‰j·T|ü&É‘êsTT.
|ü⁄q]«ìjÓ÷>∑+: >∑Vü≤ ø±s¡́ ø£̋ ≤bÕ\T |ü]ÁX¯eT\ <ë«sê $&ÉT<ä̋ …’q e<ä∆ »˝≤\qT Xó̄~∆ #˚dæ e´ekÕj·T
ø±s¡́ Áø£e÷\≈£î, >∑Vü≤ nedüsê\≈£î, >∑Vü≤ ìsêàD≤\≈£î, yêVü≤Hê\qT ø£&É>∑&ÜìøÏ ‹]– yê&ÉTø√e#·TÃ.
|ü⁄qs¡T<ä∆]+#·T≥: bÕ‘· s√E\˝À ø£s¡Te⁄ ÁbÕ+‘ê\˝À uÛÑ÷>∑s¡“¤»˝≤\ |ü⁄q's¡T<ä›s¡D |ü<ä∆‘·T\ >∑T]+∫ u≤>±
‘Ó\TdüT. Á|üdüTÔ‘·+ ~>∑T&ÉT u≤e⁄\qT |ü⁄q's¡T<ä∆]+#·&É+ <ë«sê ̇ {Ï ø=s¡‘· düeTdǘ qT |ü]düÿ]+#·e#·TÃ.
‘·–Z+#·≥+: ̇ {Ï yê&Éø£+, eè<Ûë\qT ø=ìï |ü<ä∆‘·T\qT bÕ{Ï+#·&É+ <ë«sê ‘·–Z+#·e#·TÃ. ñ<ëVü≤s¡D≈£î e´ekÕj·T
s¡+>∑+˝À _+<äTùd<ä́ + e+{Ï qMq ˙{ÏbÕs¡T<ä\ Á|üÁøÏj·T\ e\q ˙{Ï e<Ûë nì n]ø£≥ºe#·TÃqT.

eTq+ u≤<Ûä´‘êj·TT‘·yÓTÆq bÂs¡T\T>± ˙{Ï eè<Ûëì ‘·–Z+#·&É+˝À ø=ìï eT+∫ n\yê≥¢qT
ô|+bı+~+#·Tø√e&É+ <ë«sê Á|ü<Ûëq bÕÁ‘· b˛wæ+#·e#·TÃ. ø=ìï eT+∫ n\yê≥T¢ øÏ+<ä Çe«ã&Ü¶sTT. eT]
ø=ìï+{Ïì MTs¡T CÀ&ç+#·+&ç.
 ñ|üjÓ÷>∑+˝À Ò̋ì düeTj·T+˝À ≈£îfi≤sTT\qT eT÷dæ ñ+#·&É+.
 Áãwt #˚ùd düeTj·T+˝À ≈£îfi≤sTT\qT Ä|æ ñ+#ê*.
 H˚\qT ø£&çπ> ã<äT\T ‘·T&Ée≥+.
 ___________________________

 ___________________________

#ê˝≤eT+~ Á&Ó’H˚J ̋ Àq÷ ãVæ≤s¡+>∑ Á|ü<˚XÊ\˝À qT #Ó‘·ÔqT y˚j·T&É+ ̋ Ò<ë b˛>∑T #˚j·T&É+ #˚düTÔ+{≤s¡T
á s¡ø£yÓTÆq #·s¡́ \T dü¬s’qy˚Hê?

ãVæ≤s¡+>∑ Á|ü<˚XÊ\T qT+&ç #Ó‘·ÔqT Áø£eT+ ‘·|üŒø£ ‘=\–+#·ø£ b˛sTTq≥¢sTT‘˚, ∫e]>± n$ ˙{Ï
eqs¡T\‘√ #˚] n~ n+≥T yê´<ÛäT\T Á|üã\&ÜìøÏ ø±s¡D+ ne⁄‘·T+~.

Bìì ìyê]+#·≥+ ø√dü+ ãVæ≤s¡+>∑ Á|ü<̊XÊ˝À¢ bÕ]X̄ó<ë∆́ ìï bÕ{Ï+#ê*. Ç+<äTø√dü+ øÏ+<ä Çe«ã&çq≥T
e+{Ï ø=ìï düT\uÛÑyÓTÆq |üqT\qT bÕ{Ï+#ê*.
 ãVæ≤s¡+>∑ Á|ü<˚XÊ\˝Àì #Ó‘·ÔqT $dæ] y˚j·T≈£î+&Ü #Ó‘·ÔãT≥º\qT ñ|üjÓ÷–+#ê*.
 ãVæ≤s¡+>∑ Á|ü<˚XÊ\˝À eT\ eT÷Á‘· $düs¡®q #˚j·Tsê<äT.
 |òüTq e´sêú\qT eTTs¡T>∑T˙{Ï ø±\Te\ ˝À y˚j·Tsê<äT.
 #Ó‘·ÔqT bÕs¡y˚j·TT≥≈£î eTT+<˚ bı&ç #Ó‘·Ô ‘·&ç #Ó‘·Ô \qT y˚s¡T #̊j·÷*.
 eTq Ç+{Ï #·T≥Tº|üø£ÿ\ |ü]düsê\T X̄óÁuÛÑ+ #̊j·Tq≥T¢ ‘Ó*dæq≥¢sTT‘̊ yÓ+≥H̊ bÕ]X̄ó<ä∆́  XÊK yê]øÏ ‘Ó*j·TCÒj·÷*.

ªªeTq˝À ñqï‘· >∑TD≤\qT ô|+bı+~+|ü CÒdæ ø±sê´#·s¡D >∑÷]Ã C≤„H√<äj·T+ mes√ ø£\>∑CÒj·÷\ì
y˚∫ #·÷&Ée\dæq nedüs¡+ ̋ Ò<äTμμ nì eTVü‰‘êà >±+BÛ >±] e÷≥. ø±ã{Ïº düVü≤» eqs¡T\ dü+s¡ø£åD >∑T]+∫
eTq bÕsƒ¡XÊ\˝À, eTq ÁbÕ+‘·+˝À Á|ü#ês¡+ #˚j·T&É+ eT+∫ Ä˝À#·q ø£<ë.

düVü≤»+>± ñ∫‘·+>± \_ÛdüTÔqï eqs¡T\ dü+s¡ø£åD >∑T]+∫ Á|ü»\˝À ne>±Vü≤q ø£\T>∑CÒj·T&É+ ø√dü+
ø=ìï b˛düºsY\T bÕ+ô|¢{Ÿ\T eT]j·TT ìHê<ë\qT ‘·j·÷s¡T #˚j·T+&ç. dæ<ä∆e÷ |æ\¢\÷?
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Soil profile, Sandy, Clayey, Loamy, Percolation, Moisture content, Soil erosion, Crop rotation,

Soil conservation, Sewage, Contaminants, Activated Sludge, Check dams, Aerobic bacteria,

Bar screens, Ground water, Water table,  Aquifer.

 All most everything in nature depend directly or indirectly on soil.

 Soil is formed by the process of  Weathering.

 A vertical section through different horizontal layers (horizons) of soil is known as Soil

profile.

 The soil can be classified mainly as sandy, clayey and loamy.

 Percolation is the downward movement of water through soil.

 Soil testing guides the farmers to improve their crop production.

 Loss of the upper fertile layer of soil is known as soil erosion.

 Water is essential for all living beings. There can be no life without it

 The groundwater stored between layers of hard rock below the water table is called Aquifer.

 Only 1% of all water sources is available as usable freshwater.

 The domestic and industrial wastes in the form of liquid is called as sewage.

 Waste water is treated in a Waste water treatment plant.

 Sewage treatment involves physical, biological and chemical process done at three stages.

 Water must be conserved for future generations.

I. Fill in the Blanks.

1. Waste water released from houses is called ___________.

2. The Science dealing with the formation of soil is called ______________ .

3. In modern water purifiers _________ are used instead of chlorine to kill the germs.

II. Choose the correct Answer.

1. In addition to the soil particles, the soil also has [ ]

a) air and water b) water and plants

c) minerals, organic matter, air and water d) water, air and plants
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H˚\ dü«s¡÷|ü+, ã+ø£eT{Ïº H˚\\T, eTè‹Ôø£ ‘˚eT, H˚\ø√‘·, |ü+≥ e÷]Œ&ç, H˚\ dü+s¡ø£åD, »\ dü+s¡ø£åD,
eTTs¡T>∑T ̇ s¡T, ø£\Twæ‘ê\T, Á<äe e´sêú\T, |òüTq e´sêú\T, #Óø£&Ü´yéT\T, yêj·TT u≤´ø°º]j·÷\T, u≤sY Ád”ÿHé‡,
uÛÑ÷>∑s¡“¤»\+,  ̇ {Ï eT≥º+, ÄøÏ«|òüsY.

 Á|üø£è‹˝À ñqï Á|ü‹ J$ Á|ü‘·́ ø£å+>±H√, |üs√ø£å+>±H√ H˚\ô|’ Ä<Ûës¡|ü&ç ñ+≥T+~.
 düVü≤» yê‘êes¡D Á|üÁøÏj·T nsTTq ªXË’~Û\´+μ <ë«sê H˚\ @s¡Œ&ÉT‘·T+~.
 H̊\qT ì\Te⁄>± ‘=e«>± ø£ì|æ+#̊ n&ÉT¶ bıs¡\T>± @s¡Œ&çq n+XÊ\ìï+{Ïì H̊\ dü«s¡÷|ü+ n+{≤s¡T.
 H˚\qT Á|ü<Ûëq+ ÇdüTø£, ã+ø£eT{Ïº, ‘˚eT H˚\\T>± eØZø£]+#·e#·TÃqT.
 H˚\ ˙{Ïì |”\TÃø√e&É+, Ä ˙s¡T H˚\ bıs¡\ <ë«sê øÏ+~øÏ ø£<ä\{≤ìï ô|s=ÿ Ò̋wüHé n+{≤s¡T.
 ªuÛÑ÷kÕs¡ |üØø£å\Tμ ¬s’‘·T\T yê] |ü+≥ ~>∑Tã&ÉT\qT ô|+#·Tø√e&ÜìøÏ ñ|üjÓ÷>∑|ü&ÉT‘·T+~.
 H˚\ô|’ kÕs¡e+‘·yÓTÆq bıs¡ ø=≥Tºø=ì b˛e&Üìï ªeTè‹Ôø£ Áø£eTø£åj·T+μ n+{≤s¡T.
 nìï Je⁄\≈£î ˙s¡T n‘·́ +‘· nedüs¡+. n~ Ò̋≈£î+fÒ J$‘·+ Ò̋<äT.
 ˙{Ï eT{≤ºìøÏ øÏ+<ä >∑{Ïº sê‹ bıs¡\ eT<Ûä́  uÛÑ÷>∑s¡“¤ »˝≤\T ì\e #̊j·Tã&ç ñ+{≤sTT. M{Ïì ÄøÏ«|òüs¡T¢

n+{≤s¡T.
 eTq≈£î n+<äTu≤≥T˝À ñqï »\ eqs¡T\ πøe\+ 1% e÷Á‘·y˚T ñ|üjÓ÷–+#·<ä–q eT+∫ ˙s¡T.
 >∑èVü‰\ qT+&ç eT]j·TT |ü]ÁX¯eT\ qT+&ç yÓ\Te&˚ e´s¡ú »˝≤\qT eTTs¡T>∑T ˙s¡T n+{≤s¡T.
 eTTs¡T>∑T ˙{Ïì ªeTTs¡T>∑T X¯ó~∆ ø£D≤+>±\˝À¢μ X¯ó~∆ #˚kÕÔs¡T.
 eTTs¡T>∑T ˙{Ï X¯ó~∆ Á|üÁøÏj·T˝À eT÷&ÉT <äX¯\T ø£\e⁄. n$ uÛÖ‹ø£, Je dü+ã+<Ûä eT]j·TT s¡kÕj·Tq

Á|üÁøÏj·T\T.
 ˙{Ïì uÛÑ$wǘ ‘·TÔ ‘·sê\ ø=s¡≈£î dü+s¡øÏå+#·Tø√e …̋qT.

I. U≤∞\qT |üP]+|ü⁄eTT.
1. Çfi¯fl qT+∫ $&ÉT<ä\j˚T´ e´s¡ú ˙{Ïì ........................ n+{≤s¡T.
2. H˚\ @s¡Œ&Üìï ‘Ó*ù| XÊÁkÕÔìï ........................n+{≤s¡T.
3. Ä<ÛäTìø£ ̇ {Ï X̄ó~∆ |ü]ø£sê˝À¢ dü÷ø£åàJe⁄\qT #·+|ü&ÜìøÏ ø√¢]Hé yêj·TTe⁄≈£î ã<äT\T>± ........................qT

yê&É‘ês¡T.

II. dü]jÓÆTq »yêãT dü÷∫+#·T nø£ås¡eTTqT Áu≤¬ø{Ÿ ˝À sêj·T+&ç.
1. eTè‹Ôø£̋ À sê‹ø£D≤\‘√ bÕ≥T ñ+≥T+~. ( )
a) >±* eT]j·TT ˙s¡T b) ˙s¡T eT]j·TT yÓTTø£ÿ\T
c) >±*, ˙s¡T, KìC≤\T eT]j·TT ùd+Á~j·T |ü<ësêú\T d) >±*, ˙s¡T eT]j·TT yÓTTø£ÿ\T
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2. The water holding capacity is the highest in [ ]

a) Sandy soil b) clayey soil

c) loamy soil d) mixture of sand and loam

3. Which among the following is not responsible for water shortage? [ ]

a) Industrial growth b) Population growth

c) Heavy rainfall d) Mismanagement of water Resources

III. Matching.

A) Weathering ( ) 1. more water retaining capacity

B) Clay soil ( ) 2. washing off the top soil

C) Soil erosion ( ) 3. soil formation

D) Afforestation ( ) 4. 1%

E) Fresh water ( ) 5. growing trees

6. 99%

IV.  Answer the following questions.

1. Explain briefly the terms.

i)Weathering ii)Aquifer iii)Percolation iv) Sewage

2. List the differences between clayey soil, loamy soil and sandy soil. How is clayey soil useful for
crops?

3. Harshith observed that majority of the houses in his locality get water through bore well but no
house has taken measures for rain water harvesting. Guess the long term effect on the water
table.

4. If you get a chance to interview a soil scientist, what questions  will you prepare related to soil,
its testing and conservation.

5. Your friends conducted an experiment in the field regarding the rate of percolation. They observed
that it took 40 min for 200 ml of water to percolate through the soil. Calculate the rate of
percolation. Also write the procedure to conduct the test.

6. We call earth as “ Bhoomatha -The Mother Earth”. How do you expess your appreciation and
gratitude to her?

7. Poorvika wants to maintain a garden, what suggestions can you give her to minimize the use of
water and also to improve the soil quality?

 Under the guidance of your teacher collect the wet waste from Mid Day Meal preparation

and make Vermi compost for your school garden.

 Prepare a model of representing various horizons in the soil profile using a disposed plastic

bottle, stones and soil.
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2. ˙{Ïì ì\T|ü⁄ø=H˚ kÕeTs¡∆́ + á H˚\≈£î n~Ûø£+ ( )
a) ÇdüTø£ H˚\ b) ã+ø£eT{ÏºH˚\
c) ‘˚eT H˚\ d) ÇdüTø£ eT]j·TT ‘˚eT\ $TÁX¯eT+

3. á ÁøÏ+~ yê{Ï̋ À @~ ˙{Ï ø=s¡‘·≈£î ø±s¡D+ ø±<äT ( )
a) bÕ]ÁXÊ$Tø£ eè<Ûë b) »HêuÛ≤ ô|s¡T>∑T<ä\
c) uÛ≤Ø es¡̧bÕ‘·+ d) ˙{Ï eqs¡T\ ìs¡«Vü≤D

III. »‘·|üs¡#·+&ç.
A) XË’~∏\´+ ( ) 1. m≈£îÿe ˙{Ïì ì*|æ ñ+#˚ kÕeTs¡ú́ +
B) ã+ø£eT{Ïº ( ) 2. H˚\ ô|’bıs¡ ø=≥Tºø=ì b˛e≥+
C)  eTè‹Ôø£ Áø£eTø£åj·TeTT ( ) 3. H˚\ @s¡Œ&ÉT≥
D) n&Ée⁄\ ô|+|üø£+ ( ) 4. 1%
E) eT+∫ ̇ s¡T ( ) 5. yÓTTø£ÿ\qT ô|+#·&É+

6. 99%

IV. øÏ+~ Á|üX¯ï\≈£î »yêãT\T sêj·T+&ç.
1. á ÁøÏ+~ |ü<ë\qT ìs¡«∫+#·+&ç.

n) XË’~∏\´+ Ä) ÄøÏ«ô|ò’sY Ç) ̇ {Ïì |”\TÃ≈£îH˚ dü«uÛ≤e+ (ô|s=ÿ Ò̋wüHé) ñ) eTTs¡T>∑T ̇ s¡T
2. ã+ø£eT{Ïº, ̋ ÀyéT, ÇdüTø£ H˚\\ eT<Ûä́  uÛÒ<ë\qT sêdæ, |ü+≥\≈£î ã+ø£eT{Ïº H˚\\T m˝≤ ñ|üjÓ÷>∑|ü&É‘êjÓ÷

‘Ó\Œ+&ç?
3. Vü≤]¸‘Y ‘·q Ç+{Ï |ü]düsê˝À¢ n+<äs¡T ªuÀs¡T u≤e⁄\μ <ë«sê ˙{Ïì bı+<äT‘·THêïs¡ì >∑eTì+#ê&ÉT. ø±˙

es¡̧|ü⁄ ̇ {Ïì dü+s¡øÏå+#̊ #·s¡́ \T mes¡÷ #̊j·T&É+ ̋ Ò<äT ̇ {Ï |ü{Ïºø£ ô|’ Bs¡È ø±*ø£ Á|üuÛ≤yêìï n+#·Hê ẙj·T+&ç?
4. ˙≈£î ̌ ø£ ªkÕsTT Ÿ̋ ôd’+{ÏdüTºìμ Ç+≥s¡÷´ #̊ùd neø±X̄+ eùdÔ H̊\, uÛÑ÷kÕs¡ |üØø£å\T, H̊\ dü+s¡ø£åD\T >∑T]+∫

‘Ó\T≈£îH˚+<äT≈£î m≥Te+{Ï Á|üX¯ï\T ‘·j·÷s¡T#˚kÕÔe⁄?
5. ˙ ùdïVæ≤‘·Tsê\T ª|ü]ÿ Ò̋wüHéμ πs≥T≈£î dü+ã+~Û+∫q ̌ ø£ Á|üjÓ÷>±ìï ìs¡«Væ≤+#ê\ì nqT≈£î+≥Tqï~. 200

$T.©. ˙s¡T H˚\˝À Ç+ø£&ÜìøÏ 40 ì. düeTj·T+ |ü&ÉT‘·T+<äì ÄyÓT |ü]o*+∫+~. Ä H˚\˝À ô|s=ÿ Ò̋wüHé
πs≥TqT …̋øÏÿ+#·+&ç eT]j·TT Á|üjÓ÷>∑ $<ÛëHêìï sêj·T+&ç.

6. eTq+ uÛÑ÷$Tì ªuÛÑ÷e÷‘·μ nì m+<äT≈£î n+{≤yÓ÷, ÄyÓT |ü≥¢ ̇  Á|üX̄+dü\qT, ø£è‘·»„‘·\qT m˝≤ ‘Ó*j·TCÒkÕÔe⁄?
7. MT neTà ˇø£ ‘√≥qT ô|+#ê\qT≈£î+≥THêïs¡T. ˙{Ï yê&Éø±ìï ‘·–Z+#·&ÜìøÏ eT]j·TT H˚\kÕsêìï

yÓTs¡T>∑T|üs¡#·&ÜìøÏ ÄyÓT≈£î m˝≤+{Ï dü\Vü‰\T ÇkÕÔe⁄?

 MT ñbÕ<Ûë´j·TT&ç düVü‰j·T+‘√ eT<Ûë´Vü≤ï uÛÀ»q düeTj·T+˝Àì e´sêú\qT ‘·&ç #Ó‘·ÔqT y˚s¡T #˚dæ MT
bÕsƒ¡XÊ\ ‘√≥ ø=s¡≈£î eØíø£+b˛düTºqT ‘·j·÷s¡T#˚j·T+&ç.

 yê&ç bÕπsdæq bÕ¢dæºø̆ u≤{Ï̋ Ÿ‡, sêfīófl, eT{Ïºì ñ|üjÓ÷–+#·T≈£îì ªªH̊\ øÏå‹C≤\qTμμ dü÷∫+#̊ qeT÷Hê\qT
‘·j·÷s¡T #̊j·T+&ç.
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Cyber safety

Humans have tried to use different modes of communication from early times. People
sometimes get confused about where to get information from. Now a days many people use
new media like internet to find information quickly.

Cyber safety is the act of maximizing users awareness of personal safety and security
risks to private information while using internet through modern gadgets.

 Why is cyber safety important?

Cyber safety is important to secure online transactions while using digital wallets in mobiles.
Especially kids, teenagers and less computer and internet knowledge people are cheated on
internet. It is important for parents to check their children falling into trap of dangerous activities.
The following precautions have to be taken while using mobiles and internet.
1. Protect your passwords by choosing strong passwords and should not share with others.
2. Make online purchases from secure sites.
3. Practice safe browsing.
4. Do not share ATM pin with others.
5. Think twice before clicking on internet links.
6. Do not share very personal information on face book.
7. Always keep your devices and apps up-to-date.
8. Make sure that your internet connection is secure.

ôd’ãsY uÛÑÁ<ä‘·
ôd’ãsY uÛÑÁ<ä‘· Ò̋ø£ düe÷#ês¡ kÕ+πø‹ø£ uÛÑÁ<ä‘· n+fÒ ø£+|üP´≥sY e+{Ï Ä<ÛäTìø£ |ü]ø£sê\ <ë«sê

n+‘·sê®\+ eT]j·TT &˚{≤qT $ìjÓ÷–+#˚≥|ü&ÉT nq~Ûø±s¡ ÁbÕ|ǘ ‘· Ò̋<ë <√|æ&ûøÏ ñ<›̊•+∫q <ë&ÉT\
qT+&ç s¡øÏå+#˚ |ü<ä∆‘·T\T.

ôd’ãsY uÛÑÁ<ä‘· m+<äT≈£î eTTK´yÓTÆq~?
ôd˝Ÿbò˛Hé\+<äT &çõ≥˝Ÿ yê˝…{Ÿ‡ ñ|üjÓ÷–+#˚≥|ü&ÉT ÄHé˝…’Hé ˝≤yê<˚M\T »]ù|≥|ü&ÉT

düe÷#ês¡uÛÑÁ<ä‘· nedüs¡+. Á|ü‘˚́ ø£+>± ∫qï|æ\¢\T, j·TTø£Ôej·TdüT˝Àì yês¡T ‘·≈£îÿe ø£+|üP´≥sY eT]j·TT
Ç+≥¬sï{Ÿ |ü]C≤„q+ >∑\yês¡T Ç+≥¬sï{Ÿ $ìjÓ÷–+#̊≥|ü&ÉT yÓ÷dü |ü&ÉT‘·THêïs¡T. Ç+≥sYHÓ{Ÿ yê&̊≥|ü&ÉT
‘·*¢<ä+Á&ÉT\T yê] |æ\¢\qT Á|üe÷<äø£s¡yÓTÆq ø±s¡́ ø£̋ ≤bÕ\ CÀ*øÏb˛≈£î+&Ü, Ä e\˝À |ü&É≈£î+&Ü #Óø˘
#˚dü÷Ô ñ+&Ü*. ôd˝Ÿbǫ̀ qT¢ eT]j·TT Ç+≥¬sï{ŸqT ñ|üjÓ÷–+#˚≥|ü&ÉT á ÁøÏ+~ C≤Á>∑‘·Ô\T bÕ{Ï+#ê*.
1. ôd≈£L´]{° bÕdü«sY¶\qT mqTï≈£îH˚≥|ü&ÉT ã\yÓTÆq bÕdü«sY¶\qT mqTïø√yê* eT]j·TT bÕdü«sY¶\qT

Ç‘·s¡T\‘√ |ü+#·Tø√e<äT›.
2. ÄHé̋ …’Hé̋ À ø=qT>√fi¢̄≈£î düTs¡øÏå‘·yÓTÆq ôd’≥¢ qT+∫ e÷Á‘·y˚T #˚j·÷*.
3. m\¢|ü&É÷ düTs¡øÏå‘· ÁuÖõ+>¥ mqTïø√+&ç.
4. ATM |æqTï Ç‘·s¡T\‘√ |ü+#·Tø√e<äT›.
5. Ç+≥¬sï{Ÿ *+≈£î\qT mìïø£ #˚düT≈£îH˚≥|ü&ÉT ̌ ø£{ÏøÏ ¬s+&ÉTkÕs¡T¢ Ä˝À∫+#ê*.
6. ù|òdtãTø˘q+<äT MT n‘·́ +‘· >√|ǘ yÓTÆq ̋ Ò<ë e´øÏÔ>∑‘· düe÷#êsêìï |ü+#·Tø√e<äT›.
7. MT |ü]ø£sê\qT eT]j·TT j·÷|ü¢qT m\¢|ü&É÷ Ä|t&˚{Ÿ>± ñ+#·Tø√+&ç.
8. MT Ç+≥¬sï{Ÿ ø£HÓø£åHé s¡øÏå‘·y˚THê nì ìsê∆]+#·Tø√+&ç.


