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FOREWORD

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

The success of this effort depends on the steps that school principals and teachers Will take to encourage
children to reflect on their own learning and to pursue imaginative activities and quesﬁons We must
recognise that, given space, time and freedom, children generate new knowledge by engaging with the
information passed on to them by adults. Treating the prescribed textbook' asthe sole basis of examination
is one of the key reasons why other resoutces and sites of learning are 1gnored Inculcating creativity
and initiative is possible if we perceive’ ‘and teéat children as participantsiin learning, not as receivers of
a fixed body of knowledge. ' :

These aims imply considerable change in School routines and m@de of functioning. Flexibility in the daily
time-table is as necessary as rigour in im]:ﬂ'ementing the annual cal___endar so that the required number of
teaching days are actually dgvoi;é:d"'t’f}%aching. The methaods used for teaching and evaluation will also
determine how effect(ive'ithis textbook proves for making children’s life at school a happy experience.
rather than a source of stress or boredom. Syllabus designers have tried to address the problem of curricular
burden by restructuringandréorienting knowledgeat different stages with greater consideration for child
psychology and the time available for teaching. The textbook attempts to enhance this endeavour by
giving higher priority and space to opportumtles for contemplation and wondering, discussion in small
groups, and activities requiring hands -0n experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard work done
by the textbook developmentteam responsible for this book. We wish to thank the Chairman of the
advisory group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor for this book,
Professor Rupamanjari Ghosh; School of Physical Sciences, Jawaharlal Nehru University, New Delhi,
for guiding the work of thiscommittee. Several teachers contributed to the development of this textbook;
we are grateful.to them and their principals for making this possible. We are indebted to the institutions
and org;n‘nisaj;ion-a which have generously permitted us to draw upon their resources, material and
persw]_nei'. Weare especially grateful to the members of the National Monitoring Committee, appointed
by the Départment of Secondary and Higher Education, Ministry of Human Resource Development
under the Chairmanship of Professor Mrinal Miri and Professor G.P. Deshpande, for their valuable time
and contribution. As an organisation committed to systemic reform and continuous improvement in the
quality of its products, NCERT welcomes comments and suggestions which will enable us to undertake
further revision and refinement.

Director
New Delhi National Council of Educational
20 November 2006 Research and Training
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FREFACE

This textbook of Science for Class X is a continuation of our attempt in the Class IX Science textbook
to comply with the guidelines of the National Curriculum Framework-2005. We had to work within
a limited time frame and also had our own constraints coming in the way of this radical change. The
revised and re-structured syllabus for Class X covers selected topics in the broad themes of — Materials.
The World of the Living, How Things Work, Natural Phenomena and Natural Resources. We have
interpreted the syllabus to present a coherent coverage of scientific concepts related to our daily life-on the
select topics. It is an integrated approach to science at this level, with no sharp divisions into dlsmplmes
such as Physics, Chemistry, Biology and Environmental Science.
There has been a conscious attempt to address the relevant social concerns in this 3c1enee textbook
wherever possible — the concerns for people with special needs, the issues of gender discrimination,
energy and environment have found their naturaliplace in this book. Students have been encouraged to
get into the debates on some of the management cuneams (for sustainable developmient, for example) so
that they can arrive at their own decisions affera scientific analysis of all'the facts.-
This book has some features which areameangtolenhance its effectivenessy The'theme of each chapter
has been introduced with examples from daily life, and if possible, byia relevant activity that the students
have to perform. The entire approach ofthe book s, in fact, ac:tmty-based i.e., the students are required
to construct knowledge themselves from these activities. The cmphas,ls 1s'not on definitions and technical
terms, but on the concepts invelyed. Special care has been taken so that the rigour of science is not lost
while simplifying the language: Diffieult and challenging/ideas, which are not to be covered at this stage,
have often been placed a$-extra material in the boxes'in Ilght orange. The excitement of doing science
comes from pursuing the unknown — the students would have the opportunity to think and explore
somewhat beyond the, ﬂyllabus and may feel the urge to continue their scientific expedition at higher
levels. All such box items; including brief biography of scientists, are, of course, non-evaluative.
Solved examples are provided, wherever felt necessary, to clarify a concept. The in-text questions after
a main section are for the student§ to cheek'their understanding of the topic. At the end of each chapter.
there is a quick review of the important points covered in the chapter. We have introduced some multiple
choice questions in the exercises. There are problems of different difficulty levels answers to the multiple-
choice questions and numerieals, and hints for the difficult questions are included at the end of the book.
This book has been made possible because of the active participation of many people. I wish to thank
Professor Krishna Kumar, Ditector, NCERT, Prof. G. Ravindra, Joint Director, NCERT, and Professor
Hukum Singh, Head, Dep’hrtmr:nt of Education in Science and Mathematics, NCERT, specially for their
keen interest in tﬁ\‘:_.__deve[opmcnt of the book and for all the administrative support. I wish to put on
record my sincere appreciation for Dr Anjni Koul, the member-coordinator of the textbook development
committee, f‘d{ her extraordinary commitment and efficiency. It has been a real pleasure working with
mytextbook development team and the review committee. The chosen editorial team worked extremely
hard, 'on tight deadlines, to bring the book close to the shape that we dreamt of. Fruitful discussions with
some members of the MHRD Monitoring Committee helped in providing the final touches to the book.
I do not have the words to acknowledge the professional and personal inputs I received from some of
my close friends during the preparation of this book. We warmly welcome comments and suggestions
for improvement from our readers.
Rupamanjari Ghosh
Professor of Physics
School of Physical Sciences
Jawaharlal Nehru University
i New Delhi




TEXTBOOK DEVELOPMENT COMMITTEE

CHAIRMAN, ADVISORY GROUP FOR TEXTBOOKS IN SCIENCE AND MATHEMATICS

1.V. Narlikar, Emeritus Professor, Inter-University Centre for Astronomy and Astrophysics
(TUCAA), Ganeshkhind, Pune University, Pune

CHIEF ADVISOR

Rupamanjari Ghosh, Professor, School of Physical Sciences, Jawaharlal Nehru
University, New Delhi

MEMBERS

Alka Mehrotra, Reader, DESM, NCERT, New Delhi 4
Animesh K. Mohapatra, Reader, Regional Instltute of Education, A]m er
B.B. Swain. Professor (Retd.), Department of Physics, Utkal University. Orissa
B.K. Sharma, Professor, DESM,NCERT, New Delhi

B.K. Tripathi, Reader, DESM, NCERTE,New Delhi

Brahm Parkash, Professor, DESM, NCERT, New Delhl

Charu Maini, PGT,/Salwan Public School, Gurgaon, ﬁar)'zana

Dinesh Kumar, Regder, DESM, NCERT, N(;-:W- Delhl

Gagan Gupta, Reader; DPESM, NCERT, New Delhi

H.L. Satheesh. 7GT , DM School, Regional Institute of Education, Mysore
Ishwant Kaur, PGT, DM Schﬁ'()___l_,__;R‘ggiﬁha‘-l Institute of Education, Bhopal
1.D. Arora, Reader, Hindu College, Moradabad, Uttar Pradesh
Meenambika Menon, 7G FCambridge School, Noida, Uttar Pradesh

Puran Chand, Professer and Ji t. Director (Retd.), Central Institute of Educational Technology
NCERT, New Delhi

Reeta Sharma, Reader, Regional Institute of Education, Bhopal

R.P. Singh, Lecturer, Rajkiya Pratibha Vikas Vidyalaya, Kishan Ganj, Delhi
Satya_jit.:Rath_, Scientist, National [nstitute of Immunology, JINU Campus, New Delhi
S.'K'."i)'ash; -Reader, Regional Institute of Education, Bhubaneswar

Sunité’i Ramrakhiani, PGT, Ahlcon Public School, Delhi

Uma Sudhir, Eklavya, Indore, Madhya Pradesh

Vandana Saxena, 7GT. Kendriya Vidyalaya-4, Kandhar Lines, Delhi Cantt., New Delhi
Vinod Kumar, Reader, Hans Raj College, Delhi University, Delhi

MEMBER-COORDINATOR
Anjni Koul, Lecturer, DESM, NCERT, New Delhi

I

| A



ACKNOWLEDGEMENTS

The National Council of Educational Research and Training (NCERT), besides
expressing its gratefulness towards the members of the Textbook Development
Committee for their contribution in the development of the Science Textbook for
Class X, also acknowledges the contribution of the following members for reviewing,
editing, refining, and finalisation of the manuscript of the book. Kanhiya Lal, Prineipal
(Retd.), Directorate of Education, NCT, Delhi; Ranveer Singh, Lecturer, Sarvodaya Bal
Vidyalaya, Timarpur, Delhi; Bharat Poorey, Professor (Retd.), Govt. Post Graduate
College, Indore; Gagandeep Bajaj, Lecturer, S.P.M. College, Delhi University, Dethi;
Ravinder Kaur, TGT, Kendriya Vidyalaya. Rohini, Delhi; Renu Puri, TGT;;N.€. Jindal
Public School, New Delhi: Sarita Kumar, Reader, Acharya Narendra Deyv, College,
Delhi University, Delhi; Shashi Prabhay Lecturer, DESM, NCERT,  Delhi; Rashmi
Sharma, Lecturer, NERIE, Shillong; SushmasJaireth, Reader, DWS; NCERT, New
Delhi; Y.P. Purang, Addl. Director of Education (Retd.), NCT..Délhi_: Neeta Agarwal,
TGT, D.L.D.A.V. Model School, Ritampura,'Delhi; Roma Anand,"TGT, D.L.D.A.V.,

Pitampura, Delhi; Veer Pal Singh, Reader, DEME, N'CERT New Delhi and S.L.
Varte, Lecturer, DESM, NCERT, New Delhi.

The Council also acknowledges  the valuable contribution of Sunita Farkya
(Professor, DESM), Pushplata Verma (Assistanl Professor, DESM), K.C. Tripathi
(Professor, DEL) and-dJatindra Mohan Misra.(Prefessor, DEL) in updating Chapter
16 titled "Sustainable Mdnagement of Natural Res;)ur(,es and also in the review of
this textbook. -

The contﬂbution of R.S. Sindhu, F—‘r__ofessor [Retd.], DESM; V.P. Srivastava,
Professor (Retd.), DESM; R.K. Parashar, Rachna Garg (Professors, DESM): V.V.
Anand, Professor (Retd.), RIE Mysorf‘ S.V. Sharma (Professor, RIE Mysore); V.P.
Singh (Professor, RIE Ajmer], ‘R, Joshi, Associate Professor (Retd.), DESM; C.V.
Shimray, Ruchi Verma (Associate Professors, DESM); Ram Babu Pareek (Associate
Professor, RIE Ajmer); A.K. Srivastava, Rejaul Karim Barbhuiya, Pramila Tanwar
(Assistant Professors, DESM); R.R. Koireng (Assistant Professor, DCS); V. Tangpu
(Assistant Professor, RIE Mysore) and Akhileshwar Mishra (Head Master, DMS, RIE
Bhubaneswar), in the review of this textbook in 2017-18 are acknowledged.

Special thanks are due to Hukum Singh, Professor and Former Head, DESM,
NCERT, New Delhi, for providing all academic and administrative support.

The Council also gratefully acknowledges the support provided by the APC Office
of D‘E@M, administrative staff of DESM; Deepak Kapoor, Incharge. Computer Station,
DESM; Saima and Arvind Sharma, DTP Operators and Rajesh Handa, Illustrator;
Mohd. '\Qamar Tabrez and Musarrat Parveen, Copy Editors; Seema Yadav, Proof
Reader. The efforts of the Publication Department, NCERT are also highly
appreciated.

I

ﬂvi



om®

200535¢ ca.qeoda "‘Esz‘:asz BSo00 whedd U8sSmRn ToeOD wsasmm H000

woeed TETRm ar\s‘ A *aeﬁcf 83 10503 Ioneod ms;s ""cj.qa 65@ owa*ﬁsbh
333 R vWT FRR JWI TITY maﬁ:a%o‘mad =1 '*Eh:mﬁ:ﬁ&)
&,aau 7 mmabne;@ ﬁmdwmﬁd NCF-20053 ""ES%E&.CS SN ﬁ}ém mm DR o@z:&‘*l}_

20058 Teayecd Ty 3 NS oY Avey Beods.

3OB0D, VeTIT B[] t?fr’%iro&rv Z3ReRRYTN.

F0BTHT WPOSOOT FOFOHT memﬂq,@@m

SYRINY Bedwen %m@

) ) ed.osﬁ.re@»aﬁg:abﬁ

WIS oRRQA _;ﬁe}m @ﬁepaﬁm 2SR,
03T .4&'}"9’_. @%a@mwa gy agsﬁ@ﬁ@ﬁ 3303 ZOOTYTL.
3R | <aom @ﬁr SEAES] asea@w;s%amﬁ TPOHTWOZ BREWTT.
DRI :Leanem 2060 @Q)m?ﬁ BN Goh LheerSoba, 9vYSRRTT.
TB0H BRONS &Jd*raari 8 Aoodmens.

"".'\ :

eeoTSe aagpdi eﬂ,;é QRRR.

1033¢ SUﬁm Qﬁ‘e:ﬂ WIERY wosnFe e (Integrated Approach),

SISpEL wqws (Eoﬁstructlve Approach) Tone WTYCIRTTT WS (Spiral

Approach}-ﬁ@é& SYBaRoNS.

:iﬁwan’e: DRCH TRS SIRAND IWBFRTRY, odeerd R[OS

---"‘m.kwmﬁwém HOT T TR —o:saqs mw A Tobs,
c.*mcw‘“ﬁcﬂ wdawrﬁ@ifao&ﬁ 303 esawi ﬁms SRS LV @oeﬁﬁﬁmﬁ
LIPRERNT. S wsas ur;@fﬁﬁe:o WoeTy Cjc?quwOCj Ua&émﬁ@ wZeRh DN
DTRHFNY FTFONeEs w_gé DERTY, .e,fad%mﬁd ERIcIS Gﬁ..JUwD ABOZ, LRTIT

-

%N

:’mzscﬁ IR TERYT/N mma TR, :scsacs

I

1 vii



:)3 ReIITY amﬂ;ﬁ) 2P TOINTLR ocLESNﬁ @355%&5@?\& cam.eoda
ESoR R 2005503 &Dz@jo“d waﬁqaﬁmﬁzﬁo @qSFmaéJaocsa wae%oda@ erocho
aoﬁﬁ@m BhROPYTT BRI a@pwm ReJITT "BO B¢ _,rwaua LI
w:»zﬁ:aﬂab LPrdRom NeITTY odas“:fo nex=es mwdeﬁa B VBT
f@%ma qadﬁmﬁdzﬁ’u

T TYDITY) WWHF Al TN S3F A ek0IONT. 02T 898 FoSeewmd
‘ﬁ)ma @zﬁFw;asameaSog m'*tzex: é& TERIIR) N@ﬁmw [aplelosNNg]
AWITICHOTD T LRRRTES. '

DY h‘oﬁmae.: aﬁiﬁ@ﬁ, 30, Fﬁ&ﬁ“@@@ﬁ.
00 A1 B0 ced Tere  HOFT,

ey, euman HoTHFRY ITrEs

"““"ﬁ Noaﬁ@ 5

55-005033
ﬁ "'B‘nﬁﬁ QC’)’E"EES%&
mma TBRT KOF(D)

;\ : Zongnt

I viii



Telugu Translation Committee)

1. Sri.G.Ravindra Reddy A.M
Govt Telugu and Kannada H.P.S
OPH Road, Shivajinagar, Bengaluru - 01

2 Smt. R.S Usharani, H M
Govt. Telugu and Kannada H.P.S
OPH Road, Shivajinagar, Bengaluru - 01
3. Smt. V.Jyothirmayi A.M
Govt Telugu H.P.S _ _
Kamakshamma Layout, Yelahanka, Bengalutu -064
4, Smt. Sridivya Yarakaraju, A.M
Govt Telugu HiB.S :
Kamakshamma Layout, Yelahanka, Bengaluru - 064

(I‘elugu Translation Scruﬁlizeﬂ
Sri.G.Ravindra Reddy A.M
Govt Telugu and.Kannada H.P.S

OPH Road, Shiﬁ-@ljinagar, Bengaluru - 01

Advice and Guidance
Sri._Naraisimhaiah, Managing Director, Karnataka Textbook Society Bengaluru - 85

Smt, Nagamani C, Karnataka Textbook Society Bengaluru - 85

Program Co-ordinators

Smt. Baharathi Sridhar Hebbalalu, Senior Assistant director. Karnataka Text Book
Society, Bengaluru - 560 085

I

ﬂix



(D00 B

2o - 1
. %o NCERT JEo B D)0y,
©T0H0 Doy,
L | emsapo-1 | s5dmotion St $boks sRosteres 1-20
1| egeono-2 ST, gﬂo‘n@ 5550058 OBEFes 21-44
I e95ROHo-3 955;3%@ So00s wdhiFes 45-71
V| esgio0-6 é&’:?&@:ﬁa@o 72-98
¥ w%@é—?- Ramoes $o0eko 5;5::350139 99-115
VI | eogao-12 D053 116-144
VIL | eogmgatho-13 | Qo @Sariomsy) ol o8 (Serso 145-169
VI | eogmacaho=1 515555 350880 170-181
2TPL0LD 182
agagn 8 esq:-tédﬁoen

Lx




LROD-1
50D BYen
= 5090 DEG ez |

300 JBESS VouTheXs NOKIod Kbk & nocscg;aes‘* ARCHLrSS
& DoS0d.
2 Frts KO GREXRS S LT DS,

3:50% @read (25050 /305 25T B5SELres wEsees

BBAPHOVTHED

@§ (Fermentation) Sxgses S*3%in

TP Gh3oIHEL.

505 %8508 esisbse Pl RO

e TP ceo{fweaé\,m '

D e ““33&3%’%5‘ STPPY GTook), estioh Mo $o0cke KK STQm
570Fo0B. IoNe SEHBE Sosso ST GRS H000K00 TFPALD ST K800
S S 0 NGRS SIS 55y Dy eEBopE NS+ o0 SRPOIS 585 200
SR Doy S0yl

iR W meme Sraid Sl WP0 AW HEFIPOCT oSSy
SRPGRS S5 mASER $o%H JoY Bkl ? S HHOD wTreoNd BerkS SRS
So%0 570y Toriterelss WHile.

PNOE Gay FQ‘SQM;\J&
&Rt ”‘*;):’l“a:i:o SR
35‘56;'93 ,&,&:6:‘! %w ¥oud

‘"‘:Wu; 2 20.00., &Y
?3‘;3&&05;9 Dol &Sy, WO 1.1 Sofcite Desom m%éﬁ ;53\-&91“(:(90 SoBakise
3‘3\'5.«55 505 w@éiﬁcé o.aJisha.\OCbO 933'\{: - ;Pun 5E° HEbodtio

BeITts SIS’ BN 9eSiod Frlise Tore wEE GXEIICD TR Hodod G
SoNd wPAER ASCL1E SPLS o e B8 H50ouod. Mofipeie Swyoi
SoodeDesisyts M BHod Jod EPde PERP wol EPSeT &ed.

oS 303D ?




2 Do

a:ﬁ&mo Oeydo (SEssodormr dess) &% o8 S0l SIoW PET ;iFﬁC?DQ
Dt 98T, & Fa Jofiyneo 933‘3(5 qﬁ mﬁ&qom $50a%s mOSHe
ediEoo Sy S #0no.

1 385058° b JES Eruerdy biwsted.
B A28 Jeripie oBrGE TREer) Sosod.

I S8 KSoDoTE?
205 20X o> S
>, $OF esiie &

. TP éﬁ:@iﬁés@
’ aaﬁ‘&: g‘c‘gbéc?w:ssoé fotwitouths)
i’)iﬁ; EBKESCD"‘ @d Ko & 300
_,__..:.»762&‘ 5655w oo Jeros & S0
3;:333551:33&;&3

I}

.8 §%58 b, S wby >oxé®
| é.:)é oo Sme 2:1@‘5565 255 .3

O ?

m 388 srty,.

B Sorhs’ Sty

B POI05) Wede

B &S sy

503, Sowm"doae::a: HSoROWSH, e ST SPADS Sy $o% WP

w&m&owo&a e P oo SFEETHoere. e eawso:’noess So50 VAL Ezve
8%‘@5;36 Wsen $000%0 e FeEOY DeFerd werge IR

1)1 BDoHS DDoEGeTen

TogElee 1,120 30 A0ouNEy. Boﬁj:p‘bc Sexyeiond e;sép)aesg
SodedSHE, b dipce «FHEM BOSFIoIoLedod. TFALN S
gorowd TEETS JsTes STovo S‘d@nﬁ $oewed. & o Srsost TPOSE.
P oo BEE $UE WPBHSTE B HE-8ETe0? EPS0E TS,



SO Sz SO0k Srres 3

2 WG $So-sWwEes0-
Soh ;op‘i:o + 933‘32:;0 - 30.5:&9:\05:0 &33‘35 (1.1)
(@ow..;swex) (&8yeo)

S5 1,18 SPAs SEEn% SSH S9Bs Moihoie Sedaio edymd
Boipaiizes SUE Doy §°G wTrdo Bofyhaie «5)E darumes.

$E $wEGmo BabeSTes @aiFraTes™ $0SPNe Dolerdy Te3sod
TS ePes) BT Srwiod. SdbuiTross gy SoSos dino(f)
SSTPACD DEIPP (LHS) e Trabendod. ol dEom agyeds) 8
Sagg oXes o (7) 5EDD (RHS) TPotentiadiood. eresd) 15 L&e:m:mgea@
SO0 o000 S B SRR,

1.1.1 SR0HH D ESI0 TeaHESO

SO SR BYD FOITYTLHITH0 Jelr R hkio IO woe
BPADES rnirErom SGRNY, TUPois SRoSERTe goT SR em Ho0ako
ENDRHEEOT® HoLndd: TIPSR $oXBero TPoHS Bakbsd ém@ﬁaoﬁ. 0o
ofygice, csénjﬁS 200835 Pl oo 9;333,53 REDIP SO e S08%ed, ®
B8 BREGEHY [P AR, _

Mg + 0, 5 Mg0 (12)

PRy 108 IEDY S0k HEBPNO B SNy BEEPERPHON
33,00, Foyod. @O JFeSY PESFrRPHEe Sold JPT® BIPSOT Gcdr.
B0 $D0XBrr0 BoogeTBE: OB (K503 $R0XTeaH Tolk PHT® $EFHerr
3. yorod BB Wy ook, Sopestee T, ¥do¥Sme (1.2)
ofiyosose mOS” Fookod [BeEsd SPah:S Shossee.

1.1.2 8008 200 BR0DHS DoEGezeen

D SRS SEKOE TR GRS, NP Ps¥e DiSod.
EPQIR SYE® (SHTID ByROHEOT, THNC TONTAS TR FEHETE. DS
Tmally SEGBY), BoiPeare SPeTre Yo (HBTR EohasTed Ko Sroste
BRTo (BRgTPIS BRPITT Goird.

30575 Apr0d’ BP0l HO STUSE BESTrRDHE HoPs Tras BRETED
0ed $o0oko SHTS 258 Pod. THS Moo WD $AEBETPy Hooge
S0 eBNEEN0d. SAhS SMoEsme (1.2)8 ¥ixhopr Dobeded. By
500 SRPCIN BABEBE? Booge VOB, KHOoW EFes S¥euTr Seskomre.



TG0 1.3 G0, BESNESEPA 3T SPHHBy0.

208 + $ery08 esiioo —> ot ¥8yS + Ead

B 3 $E SIS, S0l WPBS T BR0EGeI0E” STEHED.
Zn+H,SO, — ZnSO,+H, (1.3)

adypled Boe wPeRR) MDY G, Told DRHvY NG SFeSPY éé;&?mé_)e
Sopgens $020re.

Py % qdﬁ:&;a o @@Weﬁo mgb ;sé;asnm:@e Sopy w86
©O0HOEHY 580800 (1 3) Bog S SRS

53915883 3050300 GO ¥0STeTy e:é'of.v§c SRR BHSyTTo.
Fe +H/Q — Fe0,+H, L/ 1\ (1.4)
D0 1: SIS Féf.'lﬁdn‘&b o0 '505:@3)& 2308563 350 ersEGo St
D% WSy 8, éwﬁﬁm@a Boogo Dy w5y B3 ;’mdb

305:50& < V
]+ N Y (1.5)
P30 2 i’soe:so TR ;531:§5e~c(l 5)5° Ho DG SoTFeTO BTEPERHO S0P
35&55: fg.oﬁod‘a

TS0 3: TR HOH Yopy SESTeRHod SOA0K0N, SRoNe Mol
BooE BN @Eodottio wkireso. 30 EairaNTie B
BOUPerrse SO, & Roisod® KOk oy SERTrDHOND Dk,
BPeTR) MnSlod. T oXeTR) GSEFACD, Ho50 Fe 0, M Sodak



GPA Sgws SO0k $RoSSeTe 5

oSt e;eéaa-:E BT nETeTRe. LSO D) Es00 w5l L)
el eﬁégﬁ‘% SORTeRHL0 0.

e;s§‘3235 STITeRPHV S50 [oHEER3

esdyen SUSFeRHe
(i) Soodses 1(H,0 &) 4(Fe,0, &)
(if) SoogoDhHEr3 x4 4

BEBPERHE SoPso Sovo ST, Sosin S5E FEC
BT SoroTR PRI TV, S SLTES &R o e 563‘@ ' i
aéoas oY), BTETERRPHOR Sowge 5053@23& FON Lot Z:oa% (cC e 'eﬁt) 45
So%0 4H,0 w0 Taird 32 H0, (H 07’% AT TES, @;s%& P (Partly)
Hoogo VY BRoSTeso. A »ﬁxﬂa{ \ ‘%@% \

| +4H,0 )wﬁ *’%‘ (1.6)
(%&@é’&%@ 295 éf)agdmo)

2350 41 Fe mao:m%fz ;g;;;avms@w qcsv;ﬁ“ Bowdess. s dodeds® V3w
a.§@"(;9® a@ga SoootoX SPEFReG. gyt wrdSom Sowo s
bﬁbégi)oéq d‘[:ﬁ:‘fﬁs ééw@%@ SIS 3:5;9

m@ﬁssc% ;Stmﬁfmaé)e: :éoaj% g0 Sohms, &é@@é’sﬁm :.gv@st

@m;’g)ea K:ozpﬁo 4 ?505:0& (

O RTPER ) SoUFEIERe

8(4H,0 &)

(i) @roods 1(Fe &) 3(Fe,0, &)
(i) SovEBawER3 Ix3 3




Fe  Soog0 SOHERS 5050 JEOHiPH 3 Fe 3ok, S8 Aatismye.

(1.8)
DFDB0 6 : YOO Hooe WORLES SWEEPR, Iporr 8o
5B Bodd FHE® Ko HrUTe BESTERPHOR B To.
3Fe +4H,0 - FeO, + 4H, (1.9)

(Soo D25 $56e0)
DpSo 7 1 FAERS DoBzperss oroHio.
2 e D23 s (1.9)0 g $83cued! B WKt

SoN% ($OD0Y, Souran¥e Ok GairaNe PO §IVHOeD
DR QSTV0TP? Ts 15BEGmeS’ T FOKIG Mo deswsod
$ETPTSo BOAHBEHLES.

BRSNS BAEEETR) 2o oINPT FOouSBNdaresTes $o8ak
SOIPET 50 TPAI0, (53, £20TWe20 S500H0 o QT8RS BTN (g) (aq) $8a%0
(S) Solzred wradre. SaiBms¥o ST SdravOlmomRes SFsed® Hos
TR me [PEMm0_(aq) SRS &¥BrRcD Gl

IS $hsSmo ( 1 .‘9) B2 300Gl oot~
3Fe(s) +4H;0(g) — FeO[fs) + 4H(g) (1.10)

35,6 HO ad% (g) $o386 &saricsto & 368" e «d srwved’
EXETPAODS TR SRR

TPEROTT IS0 ssdto Byt TPAbN ¥REGECS PO Howk
Do Beso.

% :éoéc’aesés S Gloo¥), sﬁa?ge:&:@& ade, G, é@%d.%c (catalyst) Roo&D
TR ePeady 108 W Ko $o8ae [Sor 8ok grKed’ Mrlolthded.

ST IO -
Nt _ > CH O (1.11)

' (1.12)

& BTois ESAPACDET Dot BIJ Sovots FBEE Ay $RSSero
(1.2) % Sovgo DowKeoT?
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woie%?
2. T 300 SIPanS SEguis Bowgo Too BR0SSmse TPONed.
(i) m@iaa + EE&J - m@sa‘a ?65
(ii) Zoo%es G‘a& + BRI :séms —> Z0awe 1By S+

UWSMNOSJ\- QSBE _
(i) D&ao + wds —» ke 0@305 + n:‘l_&sww
3. 5 308 SSpH Scived’ dope IS A0S $eESee C -
orabed. A\ %
(i) @0co 5'BE wobotn AGawd, 88y me Twered ‘ -
S0 Sraaise ?65 s, 55.‘;605:: aaué:éotbwb _' ; _
Hoowe 3815 sqjcscs.am. - \ W

(i) oo mc:°§~5 Jromds o= ( ué‘) ESeE Eﬂaﬁaﬁs_
(wﬁés) &g 2:.'09}, @‘Sém R%& [Sreiese m@m ';\&.w
G853 Dokl )

1.2 SoHSD ‘&Q))Stfea'ae DeReN; |

S $5E° 5 Shpoo B, SEHFRPes 505K SareNi SEETE0DSN
S5om3) Do e DD, Moo TX SBBHSS" F6o w0 Dosoo S wrpes
ES8ESHT Hokss Sore 3e3H= £V S KT, Jewom SJoks S5 e
0% wogren VAo HHBAD bcs\c:eao S §'Y S5i0pe &TENte ¥Doued.
Bt LD S0l J%Ciﬁ aaoz;i"ea e ?i:@oé) VP03 So0akw 4 & ETALNS
SowKese.

1.2.1 u)oo_:b?ri‘ 7‘.56;5 (Combmatlon Reaction)

' — bs6
= 65 S’ 3‘59053_
&N B ed. | e
& IPsome D3R Soned % |
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©o 1.3 & Srbolds e SsQade &Sy
RGN 55008, oge 1.3 D88 mRobe GBHE dny, BoEeS
B SPESS DRom Sty Deds R 3¢ (Slaked lime) Dysese
SoRoTT?




8 Depiso
TDvao eBE DS VKo SUOD eiE &P Dy DT Do,
PEED 68,8 Siyod.
CaO(s) + HO — Ca(OH),(aq) (1.13)
(Quick lime) (Slaked lime)

G S5 Do eBE I8 30 «F darmsgp, 3‘580‘.130 TEHE

Dsyisdisnd. D S St Sos Sop Aoy Barases 36 o3 @05?23535:::_.__
DEYEE0E werod ;s :oocﬁ)"ﬁ{f)ﬁg AN
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o | ;oS @ e85 somod FE
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3 | Seytigen.” soro B

10| Qyehsood Sobon 3
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(na 6455)

HSod3i :555 cﬁ:xﬁb qo?b‘; é@;’ﬁénem c&aawo

(i) &rods Soodonie: \/ )

C(s)+0(5)—>CO(g) (1.15)
(ii) H,(g) 5000 Oy(g) o850d A Dykeso

2H,(g) + Q@) —2H,0() (1.16)

BERIR ;’:me:és ot To@ 2% sorres (SareTes S0 SEogres)
Sogiriio. aoa 23 Sairesgo NGES ekt SocmK [ 3505 R wourtd.

svavﬁ.:szsm 1.48 I Sfo bSeieNs Sk Kdomo. 58
ROPRESTY am Bigped. SateTed age Do oD 988
éﬂﬁ#dme&m—
(i) %smm Take) sookte
CH,(g) + 20,(g) —» CO,(g) + 2H,0(g) (1.17)

(i) TG0 a8 SERPSY 3ok e W Jer?
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S50 SEBoBoTP HoKEPIS ¥ wSidte. el Soo BSOS AR, Hode S
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H, 0, (aq) + 60,(aq) —6CO_(aq)+6H,O(I) + %_% (1.18,_). \
o) '
(iii) SPSTPAHe WADS wiszare Doeas, Hg TR Dyeso 5@ S e::;s:vcsx
(3005 &8 &Trirdese.

SO0 1.1 Ao)ES Sy WETRy Hooosed. efjx a3 ¥ Baravpe
Q@Juﬁé&i & &R DeES00eI,

1.2.2 DIBS Lé'.o:i) (Decomposition Reactmn)
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Qobed. NE 5y oo due Bery0s - _f-%* f%j
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Sod. N
B DS Bgand P8 e W oo wor 8o
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2Agel(s) =252 AG(s) + C1 (2) (1.22)

bos6 E'R0E 576 5B oK SUtnB0d.

j\‘.‘Hll‘xiL} 2Ag(s)+Br.(g) lé/
P SR> Jeod odaks Bes) o H® esarAT. ¥5 %"Qﬁo

e DEBPK S50 DoyEoi0d?

e
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Y800, DBeroed eRoyiso G2 50 GERPY S SRIFE SUF2

1. Bexiptiold IAHTE X ST [Py GEAFAcHnis.

(i) X ST W TAed. TP weRirSe Trabed,

(i) 5.1 BTGP0 NI T S Tabod.

BsS8ro 1.7 & oX $O5PosE® L5005 aivg Eree
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1.2.8 @;Eﬁ@foé’ WY (Displacement reaction)

(Smplerelotatel
S e aoows &uesed ! 58y 0¥
S0 TR &dTAsel e
BEBETE. -
B mbome D e oy S =8 885
Sot 885 Osese Bisosted. B3 ;5»5;@

B Doch zios Moot TR K,
wigm 3050y W8 Ko c

[a@e 1.8(2)] w5 g505
Voo (1355 vensod.

]
=
B o6 98
e |
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£ By TReed snen  FRER _
P € ER) |

(2)

X 3:§o§or:b§a o TolhX HFTrow Kodaks TG 38y @y Kosteto
0 obed Esés_)ooacﬁ'?

i g’ 308 SAWS S wOASE.

Fe(s) + CuSO,(aq) — FeSO, (aq) + Cu(s) (1.24)
(86 38y5) (35 88,8)



14 Do

B 558" o 6 $SyS Erieo Wod %8 Soreso =6 (TA)R
TR Gode DB, T BBIVCB. T WG THFOF W worrs.

TS (Fo¥ ST 88 &TrSre oS

Zn(s) + CuSO,(aq) — ZnSO/(aq) + Cu(s) (1.25)
(576 5By5) (0% 38y53)

Pb(s) + CuCl (aq) — PbCl(aq) + Cu(s) (1 2ﬁj\
(6 §°0&) (v §%38) ) \J°

2% Ho0oks d&ew TR Yol Q?bbb SairRe Swreses &R ﬁa ok
SRe Mok TR @edo 50:‘33“030

by Faane
#8635 serdy
8D, w0y To8
Hocwo 528

[l Lo aﬁtﬂ;}‘&;

“EE >

B Tots [maeTeoss Selod.

= Q0% maoa‘&w JiSe 1.9 280 55\5 So0aks Adahe SBE

Qﬁjc‘be.

38" SN, 6&:5@; JsTrgo DEyioesis Do KiAouets. TP DEES N3E

5K ;Sweg&b SESe wowrts. oY) &858 3b D SEET esgssus
e.-sowﬁo.,ﬂ
r{: ﬁ)(aq) + BaCl(ag) — BaSO, + 2NaCl (1.27)

-.@s&‘om $8,5)  (Boowe §'0E) (Boawe 38,5)  (Fdawe 5TE)

““\}_,qe‘ RS TUesRRE3 2 SO, 508 Ba* © SBH0 Bl wsFso Ndod.
DOYAS 350875 Bauraisge Fdaio STTE Trresod’s Howwod. N 58S BairasTe
Sagy ewoiPRee (Bt SPEnSiHto mtbidies’) Krty Dotodes’ wwrol
WO oy AAATI Wy woLrle.
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ToNsee 1.2 @uso WiSled. efs e 3& (IT) DES ws0akws
TPR0HC BRFGE TrEeTe SO,
(i) VES ©SFEo Yok ITolh? wiEse JoBS SEoPTRy Mot
yloTe?
(i) T S0, Sowge DN SIS $RET TPokod }
(iii) 30 XPT Sodo IRFK IS0 \

1.2.5 &8 5030 HoDoHo FobEteso (Oxidation and Redugtion)

gdeso 1.11 ( &2 b,

" B et B
Doreed ;S WEPS 1w B oot ote
 J

6 A s 3@% Nojee

(e 1.10) f v )
Do 1.10 A Sfi5Seoiip T &FHE Doyioes.

oA G E08e0 Spvors i (1) &BE‘:}é B0C D& Hoewod. B Sevihtio
o doo% DE889 823 Ture TAET wsds 36 o eBiER0 Do,

!}:5;5

RS FAL ﬁs’:oDc

faal:__g\

(1.28)

BT 0%y B STYI(CHO) 2 TEmo TP $obB, 058 S5 =0A
3588w Sois) Soit Fiea SoibE SPtidod 80k TR ofikod.

g

R ' (1.29)
B85 &2 SeRgo e3§3a526: (ory @ e;sg)gdmo ToAIER RenTPo 1‘.555@5& o
STgo e;eé«m:&: Esésgé ¥oHhE5ee0 ool RWITPo.

Ga sRaDy S (1.29) oA (-v;sS)(n) €5 el Féhomed
B0k Yhsseo Bo80B. FE RS wdmbic JoBHnd Hoaks wdissmo
J0038. 3088 Do I;ywod, :55555 2.8 Sarasso esélﬁde'ao 30@3 508"
Soiredso. FObESmo DoANR. qureed SN e.—séﬁtﬁn—éoﬁ:;"dn 85 WOLPLS.

(1.30)
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ZnO + C — Zn +CO (131)
MnO, + 4HCI — MnCl, + 2H,0 +Cl, (132)

585 (1.31)& T80 esdysSeoo Do CO esonid K08 ZnO FoHEseso
308 Zn wonsd S8 (1.32)8 HCl edyimo 308 Cl, wonsd Sdaho
MnO, o580 o8 MnCl, @o3a.

P &0 H9 wf $Tge wdmol Fodd S wEud §68,
esg “dnm&) SoNo 5;’3335.5:13(03 &5 Srge eﬁénja:;om ‘3“55535 oo m@a‘% @ﬁma
(5‘0&5) @8 ¥ohsseso.
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Soothge?
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SoEMD TE oG BEWoWIBE Wb (EoHIe00 ©d Twodro. 0 S
SBOWR (©035,,358E0 e0ero. Do Ko SeoHON: I Sr0ako TS esBosiss)
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SOUPLY, DAOWES @) SWPHOKH 5 S0k Hokobo, W0S0 Go¥ytto &l
RO\ S35 (9O Voo A TodS Ko SPGEPRS DG I e
SIODHB00R. (Eoiy, B HOOD BN PETTTR) W I wgrgehed”
gfigo DoKosot.

1.3.2 a"no's".&@‘éa")c‘:s’o (Rancidity)

W BT AHETEe JoEHeRS §E)/ITR ST KR ST TS
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3.

F0% HX Jnod PoRNBputs TRE KBS THn Sord SPEy
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[Smp Ve NUNIETR
300 SS5d° wdystice JoBY SHFTE /STl S8k FakEUtso
TodS Snpes / SoTro hooSok.
(i) 4Na(s) + O,(g) < 2Na,0(s)

(ii) CuO(s) + Hyg) -3 Cu(s)+H,O(I)

o, ¢ S
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81 808 358 H00DS FgEarTod® O ST &TPen?
2PbO(s) + Cu(s) — 2Pb(s) + CO,(g)
(a) B& §onESer0 Jobod (b) Ssoie ABPK Ss
(€) o5y es§ySto DoBod (d) &% <38 (38 «3,8)
(i) () 50aw> (b) (i) () 03 (<)
(iii) (a). (b) $80%s (c) (iv) e @
Fe,0, +2Al —ALO, + 2Fe
2 S 5 PP &R0 N\/
(a) NodIK S8 S DK 353%
(€) DRI 58s Y X
By S0 deo I ESOSESH ....:mwﬁa ot
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(a) m@sﬁs Peplov oLty
(b) 5°05 wai»
(c) QTror
(d) ERE el
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St 308 a‘saﬁsa‘e STereoe $058ouod Sobaks T Sowgo
Jawod.
(a) :.;_‘@5235 TFOS8 ?_@552555 38 &935'&305.:0 @HSoed.
(b) &S, S Toy ™I wod Do mba Bof B «3E
] 63:5_9 =
(c)=E08i0 STE wersdaie $E5E" 58] w0 wer@sdabo §OE MO0k
000 585 eiFNe DEYBE0L.
) Ferheo o DG S Ferioio PEBE Ho0a T E RS
TR e Diszod.
Bt 308 GFOHD BadSSeToRd S Dobod.
(a) HNO, + Ca(OH), — Ca(NO,), + H,O
(b) NaOH +H,80, - Na,SO, + H,0
(c) NaCl + AgNO — AgCl + NaNO
(d) BaCl, + H,SO, - BaSO, + HCI
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