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FOREWORD

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

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

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

The National Council of Educational Research and Training (NCERT) appreciates the
hard work done by the textbook development team 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
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of this committee. 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 organisations which have generously permitted us to draw upon
their resources, material and personnel. We are especially grateful to the members of
the National Monitoring Committee, appointed by the Department of Secondary and
Higher Education, Ministry of Human Resource Development under the 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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PREFACE

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 disciplines such as
Physics, Chemistry, Biology and Environmental Science.

There has been a conscious attempt to address the relevant social concerns in this
science textbook wherever possible — the concerns for people with special needs,
the issues of gender discrimination, energy and environment have found their natural
place in this book. Students have been encouraged to get into the debates on some of
the management concerns (for sustainable development, for example) so that they
can arrive at their own decisions after a scientific analysis of all the facts.

This book has some features which are meant to enhance its effectiveness. The theme
of each chapter has been introduced with examples from daily life, and if possible,
by a relevant activity that the students have to perform. The entire approach of the
book is, in fact, activity-based, i.e., the students are required to construct knowledge
themselves from these activities. The emphasis is not on definitions and technical
terms, but on the concepts involved. Special care has been taken so that the rigour
of science is not lost while simplifying the language. Difficult and challenging ideas,
which are not to be covered at this stage, have often been placed as extra material in
the boxes in light orange. The excitement of doing science comes from pursuing the
unknown — the students would have the opportunity to think and explore somewhat
beyond the syllabus 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 students to check 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 numericals, 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, Director, NCERT, Prof. G. Ravindra, Joint
Director, NCERT, and Professor Hukum Singh, Head, Department of Education in
Science and Mathematics, NCERT, specially for their keen interest in the development
of the book and for all the administrative support. [ wish to put on record my sincere
appreciation for Dr Anjni Koul, the member-coordinator of the textbook development
committee, for her extraordinary commitment and efficiency. It has been a real pleasure
working with my textbook 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
New Delhi
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ORPNY IWB FOTOT WF(+) WD WOVRONY (RHS) I0HeemdIT.  eoeeds
W03 WITNRYY BNDZTPRWIT D) $000D DT, SRCOTTT.

L1.1 TomRORAE HWCFTLITT, B30T
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AITY, BOIT 3T YVTOINFTONTWTITR.  ToAPONAT  FWeTTE0sy ToAOONIT
30HONT), VSARAIT. ey IDNLVONO0, GIRD® T WNLAON0 B TN
WVEVBRINTR), BOXEROWT, HedF TWB FECFTEOTY, &oert 2TONW T~

Mg + 0, - MgO (1.2)
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TORRONAE BCTTEREY)  FOEDOD 3253, TORRONAT BENCFTETRNT. BeNesoed (1.2)
BNLACDOVT), MYONY YWORPYTT 325y, ToAVODAT BNETTEITINT.

1.1.2 TOTRNAT TOTRODAT TINCTTLANGD
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T3 + Mm OF BT —> IDII :gew + D,BROCERT .
83 0D TT BWETTLOBI), FFNTOZ ToTOONAT FWeBTETY BEIQBLITOT.
Zn+H,80, — ZnSO, +H, (1.3)

SR Do) WoeT MIVET HTBR OONYTT AT TIVNY TTREONY
50@3@@&% OO CDRRCED.

TETBTINSYTLT WoZPeRNY NIFHNLOTLT TOTeeRNe

Zos3(LHS) Zos3(RHS)
1
2 2
S | 1
0 4 4

20T THWET HTER WHCNIHT T FoRNT TOWIEWNY FOL, 2.0T3¢
SATR)TO0T FeWe3TeD (1.3) TOTBRNAIT TRAVORNVT HCBTEOTONTS.

BN TP FYNT TOTOODAT BNCFTLOTI, BOTANBLD TODE Bpee.
Fe +H,0 — Fe,0,+H, (1.4)

T2 1 @ TORRORAT  BINETTO[TY, - AOTRNTLD, [BRTLY T WrdZRIT
‘:o:i 33300 BR. RBENCFTL ROTHNRITON ST LT  Lo¥n &53’)@&
QTN FL3CR.

Fe+ 0] »[Fe 0] - 09

TOZ 2 1 ROTRNFT BWesTE(1.5)TYTVT NG oMY TT[IERNT FOBMET),

w%m@.
TISTTINIOLS TTSseconsy w%selﬁeégdod TTRREDNAY
oo (LHS) K023 (RHS)
H 2 2
(0] 1 4

ToB 3 @ AORPIFON NOF F0B0H TITIERNTI), TRODTT FOCINFLOT
BOTRNALBIONT, TTORRTTR BZBRVTT. BTN TETTF FmoNTLTID
VBT YUITFTINTWTIW. & FOOINITY NOF F03,03 TI[IERNRTTY,
BRODTT BT/, BONFRY, 33 TPIBOR WA Ty Fe,0, )
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OTTYS IR OBV, @oau%ﬁm%esa. PBHONY BT 20T
D) WOWHCRY T, BT TDTRIVEONDES.

BRI wdmmﬁ@m& XOTRNI—

SRR TTTJEWN SSSEINGY
(i) szops 1(H,039) 4(Fe,0,39)
(ii) ROBPNTED 1 x4 4

TOBIoERNY FOBONT), FOTBRNILD, T FONONY TR ORI FOOIDTY
OP WY VLRIRTII, WETVONI[OIY  DOWITR,  JILeNFRYICD.
NPTV, SERTS TI[PERNTT), FOTHNTLY FT0OT 4 3, Ty 4H,0 20w
2Bonded Feo HO, ©xme (HO), 2000 ©9. S5 onds Z0TeNAT
R0eETEeRy) 8 FYNTOETHET.

[Fel+ 4[H,0] > [Fe,0, | +[H, ] N ROBANITX0es3es.  (1.6)

T2 4 : Fe 303 H [OTPened 93R, FOTHNIOWY. B S00TDBTONLD
PORTY  CIPYTRTBIROTRY, WOk, | IpRETRYEeR.  HN gonSe
ROTBRNAT FNEFTTHTYT BWHLRT TTDIERNT), BOBHNZLCED.

BRERERT” TTBPEDNE FOBONTY, BOTANIL), WOLRNTYIB BBRLHRT
WEONE FOJONT, 4 00T MEdR.

FyR/LER TTTTERNED TITIFINSY
(i) wegons 8(4H,0 39Q) 2(H, 39)
(i) moBRARED 8 2x4

B3N BNCTTEOTY)—

[Fe]+ 40,0 — [Fe, 0| +4 [H,

gRN3e FOTPNAT B0esser. (1.7)

TOZ 5 @ BeIT AWeFTOTI, TOdeDR W) FOBHNRTE QTT JRTe
ORT), @@2)&@% ROTHNTLD 2,003 20T TP L8 WINPT, e
TOLVND. WTE TLED.

BT TTTWIRLRNE JeSTTINSD

(i) =edops 1(Fe 39) 3(Fe,0,59)
(i) BoBRARED 1x3 3




6 ST
R=d

Fe 030, FOTRNZLD Ty BLR0DY Feod 3 BT[PERNTT), Scddngiew.

3[Fe]+ 4 > +4 (1.8)

TOZ 6 : WOSTVTON ROTRNIT ReNCTTLRT 20936:%053530l waeg}ﬁ@a TeNCFTEOT
DTEL WHONIHE Fone wdmmmﬁ@i eﬁ'c; TWIOTBHCED.

3Fe +4H,0 — FeO, + 4H, (RoBRNAT B0essw)  (1.9)

Bwessed  (L9)0Y TBH  WRONYTB!  TINRY  TSJIERNY  FOZND
RDTNGD. B3 FWEFTEY HIN FOTRNIOLT. Doy ©8 o33, alrm;ﬁo&%o&aﬂb%
ATOOTON  YOTAIRENZ  FWEFTd  FOTANAE  BONINRTI, [RPTOOT
TOROONAT BNCTTLANTT), BOBANTE 38 DTOTTR, TIPS 0B, TeD, (hit-
and-trial) OTRT HOT FITODSOMET.

®o3 7 a@é%@ﬁ%ﬁ ROBEBNT, LTIV

B0eIT FOTRNAT FeWesTER(1.9)TZ, m;p%o&aod TOEEDR. B3 FCTTLOR)
IR BIRRODD TITIFT I WIJ I a@éso@%oda RO DIITWTR W0éd
DeTBIONE? 85 BWETTRTY WRNY 2@3%\%71@ RO C3RRTE R0&S
QETBRNY.

ToRRONAT  BNEFTHOB/IY), VIFW, WFETWRLOFONILD TITJISFIND B
WIINY ToARONIT WrOARING ERIR WFNT (PIYSNTYIR, ITROICRMIT.
TITIET DY WIHNY Y0, TP, mOCH DT FIYSNIIR, IHWRN (),
(D, (aq) DY (s) FOFESNLOT FAWICITITT. TEBIFE WP WITEY IeOIY
TRROT TRITYTT ©TZ), BIeoD(aq) TIT W WICDIMIT.

S5 Dewesoed (1.9) 33 FYNTOTMOST-

3Fe(s) +4H,0(g) 4> "Fe,O,(s) + 4H/(g) (1.10)

29 H,0 3000R (g) Rodeg wIRLRDD 83 $ONONY T, TLIOD
SRTTY WFIYTTY, BRWROTT DOLOTI), NI

TOTPIION IDFFIRIE ©NG, Q0TE QYN TOFVONIT FNEFTLD 40T
RENTW, wMR0BDIOY.

30 RoTPENYY FoDoD TOREAWT  LLFS, wIRE, ICRITEINW,
QTONTT, T HLET BERNTY WBY/T FFRNTY ARWBITRMIT.

VTOROHBN —

mmﬁ «@
6CO,(aq) + 12H,0(1) ———— CH,,0,(aq) + 60,(aq) + 6H,0() (1 17)
TITOH,  (Rygeerr)

B BOSMYD, WILEROB e B BATL TTRY BT NI
(12)7, ROBRATHAT?
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2l
=2 A 09 = O A=N ) ° — = -2
1. SONLRONO T30V, MYOND NORZD RTED
< & < ™
TR RRVREER DF?

(i) 23e oNeliey S Newe e —
236000 AT + LERION0 BT
(iii) BeeRONO  + JID — ARCRONO  T[ywog & +
BBRET
3. 38 3YNT 3ONNONR LPBYAENY BoFeINARODR FOTBRNAT

In TSeEF YLONBPEIZ
Y . 2
(1) BReRONO T3 @ To=R(A0TY) T,BRLERCOT
. =N = 1) TN T A
BINT  TORETRODN (0TY) BEZSE R FREBONO
BRET, T TOWE 30D VTR, YOS WIOSH
) — -0 8 O o

12 ToOmCHIE 3CHNE IR

TOTOODPAT  FONONY 20T TORNT  TTZPERAW  ARRLET oI
TODPEONGON  WTRMPOYIOWOTR, Ty~ 93¢ ITNSONY 3T et
SNJLPOOT  WEDNED FERTOIPIPYBL VY VP dYoBERe TEIRERNRVTR
QY. VRN TeHOOPAT F0POIN, TTRIEONY IWTED WOFNRY WBOINDNE B
YOOLRMIDINYOTOMDE BT TTNY  YOTVTIONT), WeRRORT. Iy WO
S GORTHSE LOBRY AFNT HOD BHROD 3 W 4 TY BIWI BRBDDE.

1.2.1 Zocdnen 303

3eDTE3E 1.4

WO WeFTIY Y FONO
w3 & og@e e Dy (quick

ed €
lime) 38R

3
w3 AEIHON JETI), AeDA.

?fg 13 UQ SRe0ATHHOZ we%dm‘% 33 1.3 deodeohn ﬁsqwo e%w@s SZrdowon
FIFA. ¢3eR %rp (slaked lime) evotmmbag,
TORT WHRUORBONCTIOTBTR zsme

@&&336& 2oR3e?

— 2e3T°

+— Qe

— ﬁsqmo @iécsf




8 Q2T
k=d
I0N0 BE T JeOBROON Benwon [EFR TBRF TFWRTY YOF TN
BRI WTYT AWEY(T,I0N0 émééa@)wm SN mmsd
CaO(s) + H,0(1) > Ca(OH),(aq) + &V (1.13)
(&3 = ) (9309 m?“)

33 %o:'bo:b@ IR0 ©B T 030D Bed 2.ote B, THOOPO
3,08, emomrbgd R ToRReNIE 3OHONY DT VP THd), TSBIE I
Red 20T WO, YLOLRMHZHOdRE ©OoBT 3oHohe Foodeen 03 (combination

reaction).

Como0RAT 308 1133 emSSmd Cletnt A’osad mmwm RReBNRON
2PN 2eg 20PO0DEN w@f\omﬁ fm@ojao %mﬁéw ATOTTN MRPONYTIT

1 | mwrs gos waeonr wera T P00 TeRerSerS S9oms

"‘2 VETTD,  YVODTPWIT. WEY WPT HTBOOT JRTY BINYY  53,90H0

1 | odeerses wwommndd w3 Aeedt mE Revss, dAmIT. SRImoDhT

3 | aemosons emmBasad comotRE 2RYFe CaCOy

¢ Ca(OH),(aq) + CO,(g) —» CaCO,(s)+H,0(]) (1.14)
(32,0000 B8 =) (0000 TbperSees) )

Boadwent 300D <a§ emmade@mf:n 2323 BReeD.
(1) 5@@@5 (WIse Iy

C(s) + 0,(g) = CO,(g) (1.15)
(i) H,(g) 308 0,(g) RPOT AT LVOBDJT.
2H,(2) + O,(2)=>2H,0(l) (116)

ROY RRONY TENPYTOTT, NTE P Tk, BRWAD(TOBNRH P
Fookngngy) Foosmermon 2.0@e GUIR, PORTS. “sodne, Boodnen
30HAD 20T FSOINT.

23eemesd  1.409 mss TRRRTY enm wmmsomm@csm BRTO o)
QCFATICES. QTR %oﬁm msmm zﬁﬁmﬁméd mé@rﬁ%o@ﬁ emw wmﬁdmmw
$0BMTH, BtEs TomORRE S50 DEMTD.

W&TOTT BODNPR 9T NVTOBTHBNRLOTIT—
(i) FNFE WIOT TTI
CH,(2) + 20,(g) — CO,(g) + 2H,0(g) (1.17)

(ii) @VATVE 20T WEHIFF JFOD D0WIT AR 1eZe?
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2eTOTIWNTEL) T FOD WRFDT DRI IINRQYONL S9DT. 3% 3O,
[0 AeDRT STOTOOT TWOINSEI. 23eear ONONY BTTF) ITY S[RNRYN
DPTS BROWTT. YOTRTTHRN B, SORNTE I BEND TRCF BT NI,
LYNROR!. B3 FERCFH[TEEFNI DPRIOLY, THBWRET YOOI,  TRIBCA
I, BFeTT  Be@BREBNTY  SIRTILONNT  BOSRERTOMDIT Y FFOI,
LONEAITT. 85 JODOD DJeR BATE YoATHES. B3 TIOHOD BOB ey WD
6 0Q P ONT IPBWO.

CH, 0, (aq) + 60, (aq) —6CO,(aq)+6H,0(I) + SE (1.18)

(MYBrecex’)

(iil) FBRT, TINY QTFLIZOWOT FIOTRET, LVOLPTOZTR AT WLIDFF $007
20T YVTOBTFOING.

BepTWE L1 09 SHoIMIHT 0IoD IFT, rdHE. Y DB YOI,
WOPIHHTT HedR WFRF) VBRBEIRNT.

1.2.2 2% 3%

2380Te3% 1.5
SOV, IFITWIN
BF, DORRIIDY (boiling HRNTY, THILRH
tube) 2g IR, FIT BSewr
TTDNGR, IRNERS,

ﬁdﬂc ﬁ%@w ZOINY BORRSZOD
WEYTII, TSR, IO DI, WITZTY BORRYS

@ ¥ QDRSS FERO 5T Pomr xSeer
WIETT €0 mdzsmd AT sERRY AhE0F BTSN

DeTOOT  BORRIBORY,  LEHIMEE. wire
88 14 T B00e0330:[0F

TOA.
-
023 3083 23R w3 1.4 Fox°F TS0 TTWNIR, WIRRORTLT
DORRYRODT, PIT T TIIODNR, NIT TOCINT
QWETIT, NEJA. < = <
B ey NP,

oz :Sezew TTRNY BAT WEY WTLRTHI, Dy NIDIAQTH? YOOI 5%695
DOF WAZONIR, VR NeBIID.

2FeSO(s)— LR 5 Fe 0,(s) + SOL(g) + SO(2) (1.19)

(Fom Adew) (For =3 =)
S

3 30HODY 2.0 TITVIFIY) ISY WWIFATIN DFEIIPIOYT, Ve
DEFFRTOD. D VPR §0. FOT IS TUWRTEY(FeSO,. TH,0) AN



10 ST
R=d

Q0T WERNFTY, 3@3533%@@;%@5 W TTHRAY ey LTSI, A TOBT
07 wg & (Fe,0,), RO @, ©3 = (SO,). aiiey 8, ©8,@(S0,) neen 2pud
TROTIT. FOT Qﬁﬁéﬁs FTITNTY, SO, D) SO, 1L WIORTINI.

I0D0 Fordeer JeEFUIW), FoaTIN FONO €3 T ) PWFY B =
Eh mmm%@m NP édmaéﬁ@eg YUTOIRENTE 20T TRV DLW
30DCIPNT. IANO B TOI), Y WPHo AL LY IWNWR. AW WZe3
NTOIREMNTT), TBRODT-VRNTYEROW ARDOEF IIWOT. VPRI FONORI,
AT ROT IFATY OTH, WF PR §0H (thermal decomposition
reaction) Q=T

caco,(s) &%, Ca0(s)+CO,g) (1.20)

Py 2eny oN63 TNen
ARG T AL AL

OF NPRT 300N ARROT YVTRBTROPY, 3TWE 1.60Q AeBSRNT.

23e0=e3F 1.6

ABIRT 2 g ACRT JEier TORONI,
BORRIBNY IRT0ERY,
w8g 1509 Spe0addmoZ 9T Ed

pfesplenvialeln) ﬁoame;dojo:o& BT—
BROT ageﬁoja?nq WS TA.

Qezy) DT, WEFEWN0 P ABIYTIOWIR
LTEORH NVOZVTT, ms)@%&ra%

¥ 15 2030 Feush RHIT D3Iy
Jlnems’ dud m's wmnd.

TOW  WRTB PRI RENBAIPORTI, e DEBEON0. B BRTTE
Jpiemy B @ (NO,). 9 wwotmmds $0d-
2Pb(NO,),(s) ——=—> 2PbO(s) +  4NO,(g) + 0,g)

(ReRT JEdees®) (AT @8 =) (Bipwmy & v &) (357)

) 3

138

3R S0y WenHeE 1.7 ) 1.80¢) 30e300m08 asn, 0y QpEs sodnva,
TBRRCD.
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@&2@% B3 BOTB/IY égﬁée QZZ@%OSDOCS BRBELER.

20T TPYF T SRS, ol /L ’L Ny SR
©TT YT 0B BOFRE, Sod — (]

38000 3 BN SyT°S - : Qe
2OERYE, HeRREE 16 09 mzer mo I I QT
BRCOADT[OZ WRYNY RO K }

TOWEFD @mé@jdmsmq ZedA. —Ta To° Wod

é%m??fgsdf@?& 6 Ppeey, Shlelay - DB
) e DOWBEA.
3% 0%

LY

AMEORH  BwerdRod E
TG DT, 30D, VeON U3 1.6 ReON ATHOHES,

Spistel} ﬁu@pepﬁe SN IO BAINTI), Bed.

DT BONT DT TIOYNI), érﬁcﬁai@% DI VPNII, QTN NN
BSReTeRN AR.

DT AP, ST [TPR DI YTITRBI, Y, T AFOWONOR.

RTBL  AWWIBNGY  TOYRAD  QOLPMHRIYTH ey  DeFWN0. 38 TOYRH
THINFQIT QO MTTRRALIT.

NTBR TPYNYY TONTT - WAVNY T, 8oTe BNT0NE?

03, BIOYND WIONPOT NOWT [OBT, VPYNIR, HOFWOT BRTITCWO.

PLOOINETT 0T WSO, JTYT LWONON TET TN TRVE WIONTRD,
WOTRT WeBROTTOS TOCFR.

T3 BOTHFTY DRI
T3 TRYTY 0B ) LIODTI?

B¥e TZONY DIP 2 g
B YT IRTERT,
T 269 O350 TN?

e TIODIZ), FY BION
BRODFI BesIYR (33 1.7)
A0 OB 3083 zﬁ%osa
BRTTII WEYII), NEBA. 8Z 1.7 B Eedm® BRoHFR WSERY WA

mg% 33N 23%2, SBRET LVOETRMIT)T.
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NRT
k=d

B0 3RPTTT WP WP ARONFT BIFIIY AT W ITMHYTI,
Doy SRR, BTWE F0 WBYBH BY0H BREFT O, B3Y, W EYEOT VN

DR

BRONES 2393
2AgCI(s) 5 2T 5 5 Ag(s) + Cl(e)

ﬁ%@ a&medscf IZ Qe O wém‘oéd.

A).Pof)br PALELY
2AgBr(s) 2T s 0 Ag(s) + Bry(g)

FoedT FODNTRD, BT I, VT POSRABRTY WIHTE.
B30 OIPW AT Bt DT JOINTRY, YOLNBREIH?

(1.22)

(1.23)

DPRI SOONTY TETIFINTTY, wHEHODNLY  YOF, BF¥H VP LTWWF Lent
CIPR)TOTTROTD TRTHE JFOIW WNZOT DOLITIW), TR SRCRTIES. 3OD

%eOBOIRIOT ODTR, WOTHTT FOPNH DT,

BENT 2BDTBODR, TR

20T TIOYTY TP 2g 23e00H0 BB & IRTENY, T 1g 9800300
33 Feor FB MorlT BROH ATZOORHOT NFARVR. AT, BIDOT JIYH
ITBJIY, FOFR. AR 03T I BRMDBH?. TN ALCEoNEek 3o3ode eFme

WOBFT 3030037

@R@éz

L 29 2 weoded ‘X' D[RO DT, WIRTINIZT.
() ‘X BB/, TROR, D) ©TT WERART, WTOWO.

(i) ed (1)0Q @IORT TMW'X', VeOZR0ODNR TESBEF B
BOHOD), WTWO.
2. Bwomwd L7 TQ  wom ;véd
TRo0eery I '\omjo ﬁww
QTTBTHTLD ad%mm? (CCH)

& 3G




TomRoRT 30N Ty BWEFTLAND

1.2.3 IO 03
@ 2)

Szgsacs
B¢

63 1.8() Jodeens Snme B3 80IT IR Bednw DI WHR X
BT WBRYNTE T WEPE STNTFY) =T ToII

13

23e0=e3F 1.9

DR 3P meﬁmfab&
érﬁcﬁa&m% B, PRI,
VT FNTOOT @zﬁwﬁra%.
DWW W Q0D VD
TRRT DD TINRIR,
éﬁm&m% ol TIvTY
[P 10 mL T m;;w
BB, IRERY,

QT szg)sezs mwm
TRBROT e B @%@%o&aozﬁ
W ToesTYTB ST
RYer tR@Eeag WIRD 20
QOTNY Fo© B|RNR. (238 1.8
() 20T FYHT BHFODIZY,
BredimoN wHOHYA.

¥3, 18 () 39RT Sednivey, TR S
DROBO FBNITHHT

20 DTN I0TT ToINT AS T TBOOOT BRI, BT Sre0.

Ty W WY W RIYHS TRNT ASEFT e wegn SeIIORT, BCOR. [233

1.8(22)]

T ST REBY VOB FYT BRI wEE, wHohYL BeTod
ueg)ciraoaﬁ BeedA [288 1.8(W)]

T e
WO
GolefcTate

5%@5 =R
()

22eg m,%ﬁoe%?
85 23e0BVLUIONY FINT ToTONAT 30D IROT -

Fe(s) + CuSO, (aq) — FeSO, (aq) +

PR BBt (30T X

W

-— 3

03
ASees

B
WD
(F9 ()

TeY
[ TTYT B0

3033 QW30

(F¢ (W)

Cu(s)

eS %2

Setr RNS SecdE.

)

BSeEF TOTT D

(1.24)
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83 $0D0NY PP TIT YT TRBEOOOT TWIW), MTTQUARIAT
OTEO SNTOTOSTS. B3 \?5033033330l m@aﬁwgw 308 (displacement reaction) DITR.

RITYE OO 9IT YWIRTBORNTOTT

Zn(s) + CuSO,(aq) — ZnSO,(aq) + Cu(s) (1.25)
(o3 :\1:) (B2 rNW;

Pb(s) + CuCl(aq) —  PbCl(aq) + Cu(s) (1.26)
(O3 3RYTT) (ReRT &gf%wf)

BB WY AEAND ToIYOT T3, FOSTWTED oD, W) TIT[D, WTT

-
1.2.4 ST 305

23e03e3E 1.10 .
20T TWYRY TIPS 3mL '/
RREAOHO RSEET TRTOBI, .\ AReRoRo A
BRDERD ¥ [apivioliolelalevin
£ -
ToY
QIR0 TTYTY B[R ﬁ
3mL £35e000 BRI T TRBER 50080 $RedE
3B, TR BRODTHT
S0BR IR, I T
sRa. (233 1.9).
g 1.9 Bedono BSees® I
ey DTZ, NIIAROT? AReRoDHO QST LOOLRTLOE.

BONIIRRYD  WIBE)  YORTFI), ey  DEFTDNO. Lot YOOERT
@@esm@%d w@wmq @gew @m@m. @gemmel em%% W@ 03TwyTe
30HONT, TFETT 30D DT,TIR.

Na, SO, (aq) + BaCl(aq) — BaSO/|(s) + 2NaCl(aq) 1.27)

2 re80D0 Te3es3 020030 Rned.of 020830 Te3es3E BR800 RRed.°
(RPeBODO FSeeF) (250000 FRET,T®) (L3e00N0 FSeeF) (RPCBONO BLRET,T°)
o) ® g o 2N

QTE TTeBeN? SO =B, Ba? n¢ 3odoom R9od Teww BaSO,
YOOLPNT. YVOLRT YIROW YOBT, BRCRONO 3PTT IBEOTYE YOYAINIT.
0339 3OPNYY TETIFINY SR WOITHIVNY DATON IWOITTICIRE HOBT
3ORNEZ, cg@psagu 303N (double displacement reaction) D).
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BeTesd 1.2 O, FOx. ¥Q ey 2eRT(ID) SEdees® DB B 000 W3R T
TRFWEMTTY, ms m@m

(1) voorT TIeTWB 26y OIPYN?  TFEIRPOB® FOOINTBI), JesY
XZ0ZWYT?

(i) 38 300D FOTWHNAT TOTOONIF HWEFTEd 20TEWD.

(iil)) QTR AZ %aﬁaﬁg@s 30300de?

1.2.5 ems £ 5333 WHTTRTD

30TEss 1.11 T
m@m;\%\ L ey R0
Eelantio) WBO3Y LIRROBTH STHT B0
HER  lg TR e T3 T Hox
TROP, IR T

2 (233 110).

QY DT, VEBA00? 5z 110 T w3 . DT G ORI

TOPT TWROD ey 3IW ToRT (1) ¥ @I0T SeTeordIT. B TI
) QD% VORI “&Cﬁg 5060 @mdrao@ﬁ SR 3ed awm eﬁ%éw
momﬂd&@m

2Cu+0,—22 5 2¢u0 (1.28)

DAOIPNTOT B TR (CUO)IF Toees FFEREHT SIOTY, FOWATS 2D
303 AT Fed, 3T SemF 0w wegd, IPHIF IR TR, BRTHIT.

CLlO+lLi>Cu+H,O (1.29)

3ONONY  TRWFPOT  SIWT BJEWEROBS, WD WUERFEd  (oxidation)
riroo@d améed 300D aﬁo@room BRI wmmoag TN ITIRE D
(reduction) ﬁ.rao@d @53 éed

8 30doRg (129), =z (1) ej%écse BIRT  FIDIRORT B
@w%w?t@ﬁ@oad éeic&@easaf ejéuas TEER08T B W%w?i‘@mo@ﬁ
©OT3, 30NONY 2.0 wéwéré@ W%w??@ﬂmoﬁé m&@om TSWSEBY)
@w%w??@ﬁ@o@cﬁ QO3TH %oﬁamﬂa’m emsws-—sa TIRE D z%oimeéo 9T c?caw@
(redox) FOONR eD?D TR,

CuO + H, —=2 4 Cu+H,0 (1.30)
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R=d

SwoF, $OHNR VR, FOF) YVTHTTHN:
ZnO+C —>Zn +CO (1.31)
MnO, + 4HCI — I\/lnClz+2lle +Cl2 (1.32)

309 (1.31) BQ Bwe® m%ﬁrsaﬁmocsa CO 8NT &) ZnO WTTRE Lo700%D
Zn ©n3. 308 (132) 3Q HCI wwdmFeennom Cl, B3 MnO, ©msRs eorio0m
MnCl, sng.
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3ONONY TRTPOW BIRT ITTINOTT WP BWHLRT JHWILOTT, O
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30DODY d)ﬂole;%od)o m%&ﬁmarimo@doﬁae TR WIIRE LRROBTONEY

13 26y wOZTeed FONY TORRILAYTY, [TONS  BeIITQ
AENINEIANeCY
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BT TROND TRITONTN M@mgm@wmx =08 30k O
Torte PR Y FOTD WHT O WHT TRON SeTI BROVIYTIR, AP
NIVATWTDW. B3 TFONONT), TOTJIBEON TR BB, ROV D, ZES.
VIR, 0P CRIBAW BWE 0ed BRYIZ, FENIRNTN. ey oy ) BN
e evotns SenIT EYTII, NI CT? SR 3T, WEIT BRONFOT
3003, GIRNAW, BTONTOT  STLWIAOWN O FOTYTEOIRTNT DO
TP, =Y 35 TYOHODD,e FOTYTLA(COITOsion) HW,. B0 30¢I
B, SeBT DY TP BT TATY SeTIND BOTYTEF, BT YVTRTTHNGONS.

BOTYTEOR) TOOT Fa323, FEBIINI, TREOT TOM, TRTONED T SRETNOOT
BRBOYW D VENW, DJeTON TRYOT D[RNAPH TIVONT), YVOLDTIRWIT.
ﬁ%wd ROTYTETY 8OTD NOYET xmﬁsosmd. TS [T/EYP TOANRPOR ﬁzﬁueaaﬁmgl
WTCVONHEY WTVT  TFWIVETW  TEOWR),  [,ONACOMOIT. FOFYTEOT 0D TLTI
QWIRTI, Vey 33¢ VHONTY VLRI BIWRO.
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DB T TORD a'im&é@bem?



TOTRORAT SO DIy FWeITLAND 17

3Ry W) HF TWFERAW  wwIRFeomn, ¥y IRZH(rancid)
DB wPNY  [II D) W WTSMTT. ARITFON %faw% OB
REBONT), BRODTT STYT JERFFNAYT VOSTFEOTD, IHMeDBV SRNTI (TS
YOITFINW) FeOROOTOTW. STT TOFPFNATI, MY TPedIT FORTINGY
BeDOAPT YOIRF OB, JTOINRYILD FTOOD B[RWIT. BT, FOIWTFD,
W, YOSTFENMPNYTR, TERLLD BITT BRYHTY S WRBRT TOTH WIOBJI),
TOOWETIT DOLNTR TN 11RZe?
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(i) CuO(s) + H(g) — Cu(s) + HO(I)

2OTD TREE TRAVONIT AWEFTEY TIAWIFIND, YIJNHD ) WP
bRt sq@@ne;mcl mRoedTmN BEAORIT.

TomRONAT FONONY TWAROT W& NPT TTWEWNT FOLNH TEWIFE
5333 emgsolmi ATBER WONTY BTNVF[OZ  TeFORNT smsmwm&
sammmmgd. TeNCTTLONGY O3T0TONOWR xamm%@édaﬁe&.

Rodpen BONONY DTH WFPH T, [AND FoodeenzoN .0WBe TR
I, YVOERNITT.

s sobndd Foodeen 30HRYR DT TN, DGEI 30H0NY, 2.0 WA
DPRINROW DTE WP TR, FWNERY, YVOLVTPRETT.

YIINERONN YO WRNEOIPTT FORNTT), 2LIVFF SONNRH T[T
33 %e0T03PMOT JONNTRY, WOTTOFE FORNH DTB/L.

20T OB FOONITRYI VIROW OB, TYURRVATN, m@ﬁﬁg@s
303 TB0INST.

%swgw 30D0NY AT DT, WERTIH W WENTS MIOTONT(VBIDTOND)
DITODRRNTS.

BEeBI 3ONNH QOeIRRYT OBANTT, WY TP,

3ODAD  JIWNLOT  SIXD UFW®  [RART  BENEANIID WP
BIDIRARTIG, WINPORBITH. SIHRT TEDIRNRRT ¥TT® JEART

TODIRANRTH T,  BIRT  IINEIORIID  oFw®  FEERT
TEDERRR)T WTIHF 0.
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2PbO(s) + C(s) — 2Pb(s) + CO[(g)

) AR OTVTRF ONRROBT. TOWFD B B3 B SUIREONPORT.
(a) RROBT (b) zﬁé § 3 3, RROBT
C) BWFS YVSRF LNMRORT. RCRT BT T ODVTRE NNROBT.
() X RRORT (d) § 3 RRORT

(1) (a) =033 (b) (i) (a) == ()
(i) (a), (b) == (c) (iv) «9p

2. Fe,0,+2Al —» ALO, + 2Fe
B0edI FOHN VTY, YVTITTEOIPNT
(a) mocdnen 3od. (b) QAR TR 303.

)

(c) =z 0. (d) mITYL 30D

IS N

3. sag)s'ad BRIDNYA Rlelel] %dc%@)eé@qeasf e:sa‘p,;waiaal Zedmon @mmgd?
J003™T emgdii B To3.

(a) BWRLHT LIV T FYHT ERETT NI,
(b) 3005 @AV WY FYHOT BWF T YOI,
(c) cSo»Te 30D SBRINFOY.

(d) 3T ©Ted HIY AT YOOI,

4. BOTRNIT ToRO0NAT FNEITLD. DOTTEN? ToFOONIT 5&3@565@71@;534 0B
JOBRNFBB

5. 8 39NT TBeLINTII, ToAOONAT FeFTEONG TRTY, TOBESF WY I0IT
ORYNTZ, BOTRNA.
(a) BWRBT VIV JEERHRTIHODN D BRREICI? ST
(b) SBBeex G 0 MYONY YO e BF, FOT Fuf =
YUOLVBIBTT.

(c) Beoono BRETT, WLACDNO mie@?&ao@ﬁ BVEFH  HLYIONO
3Redw I 3000 FSEFT TFeT OB,

(d) SntmaoDo SoeT JOIRODT B|EFY BREWAONO TBWOE T WY
BRELLBET LIV WIS TPRTT.
6. 33 3ENT TOTOONVT RACTTEONTT), FOTBRNX.
(a) HNO, + Ca(OH), — Ca(NO,), + H,O
(b) NaOH +H,SO, — Na,SO, + H,O
(c) NaCl + AgNO, — AgCl + NaNO,
\_ (d) BaCl, + H,SO, — BaSO, + HCl
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4 7. 88 3PN 3ODNYR TOTRNAT ToROONAT FWCBTED 208CN0. R

(a) IR0 B T + PWFD Fywd > FTON0 eI + e
(b) BB + BYod JEhewr — IDIT Jhewr + zﬁ@
(C) VLNICN0 + TOPT ERYETT —> VLRWAONO BRPTT + To,
(d) 25e000 BRETT + FREWAONO msz —> 25600300 xgew + BRERACNO
oeiey
8. 33 BINIPNYR TOTPNAT TOROONAE HNETTLD WTOWO B BEEROTD
3OHOH AFT/I, TSR
(a) BRERACNO BRENE (aq) + 000 LR T (aq) —> TRWRRODO
wodRed @ (aq) + 23e00N0 BB (S)
(b) DT TRereeT (s) > AN & W (s) + PWFT B = ()
(c) BBRET(Z) + 3RLOT(g) > BWRET YT, ()
(d) Songrodo(s) + BWRBROT wip(aq) —> NLACHO 3T T (aq) +
BBRewT(g)
9. LOTTHHT FODND Y WLIVFF FONAW DOTWIEW? LIPTTER 30R.
10. emz)m@ma‘n wéodms 303 ROTD QT TONBICINT? QT[OR.

1l Qges 3odnsd, Zoddeen Fodnen é)dadmﬁd ebgbeaﬁ D37 =, Fodnen
Nmsdm%ﬂm 2)B00D.
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15. BFemS 0 DOTIERN? YVTPTZTBRAALODT DTOX.
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wéo&@odm RVTBETR YVTOBOHBNARRODT DTOR.

(a) ww3RFeo (b) w=zR0

17. BR¥TY 30w R ‘X' BB, MVONY FoATN T WRE STOMIT.
‘X’ m:%o ) PO 3, W3 Noofmssm BROA.

18. swsazs IRNn 2069 WPV TIeF?

19. @s@ B3 %Jam BRODT BTOT BJIDENE  BIROB édmeasae LROB/I,
moﬁnm@ezﬁ @69

20. 2,0TROT HVTTOBTHBOILONR FPNS mmfaﬁa& DWO.
(a) 3NN (b) z=0ePRB
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WEFTROR KedR ) I8,

B ©08xdmon HedT 0Zene THTIZY, WFN0 D) DR,
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TIERNYOT Q0TI QP 00T FTNENTY AL 0.
Q) HDIoDY BRTHTTL WINPT BTOT AeBIOD J0IT BREONTNOT
WYLOETT, AR VB[ONR JOTT=N 88 FIENIYNYY BPRPTT FeTIOD FOT
Dew&ed ? — ol TR, QIJINT’, VRN ARCTT TORED.
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DORTTONODL P 20T BBR,WT  TOFIINTR), BRIRRVRD &)
T TTIRNY WIVFET NOTVT YTH/R, WIRBROBTLED.
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SR TP D2 TROOT) JeD IWF VI, FOT T IV,
BTT TTLINAWD 3 W BRODTY, 30 LT OI, VD W WTTVONRIEI
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WEONZ), FOTT), OA0T SRITRNA AW TWT TEH WEPE STNTT. By T
TIVINET), TOCFHLD WP ST, JTPOCTNFOTT FOFeAT BRWINTIR,
QR WIRLTOW.

B WRONTY WY B DT JTFRNAY JODNEH, BT DT TTOTHND
TOHTT TOFOINGR), Tert SRBID TORTTH DOLOTIR, BB FZOOT ReBITY
TP WIWT WP NI 9[RP, VIT SRITODNT  QWVTNY), VPN
SIS,

JuE T WO JeTY Tord, VB, PBRCTEP® IFJNFE FedT
FRTPNAOT TWORWMIT B ARBIRT N ARWBTOZ YITOMTT. oux
TR SREONTP VP TTYRCONTFP WQYDTRT, VTT ey JeTFOIIDNTOTT.
3o LS QSNW, WOXED, TBTIORAI® , BeRIRT T ETAOHOTOTH
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21 SR 3T TTHIHNRT TOTMCLIT MHENTRY, BT BRHWT)TH
211 IBERRTSHY ST I, FTpFHRe:

3PP 2.1

0P BOIRENTISNOT B8 IINT BN, AONWA- BBRERPOT 8
(HCD), men 07 w8y (H,SO,). 37 s (HNO,), vy 3 (CH,COOH),
Aeerono mmwog @ (NaOH), mdobo Zmed @ [Ca(OH),]. @nweroo
Bt & (KOH), Shnerodo S @ [Mg(OH),] a3 whbeedodo Imed &
(NH,OH).

B0edT TRTONT 2OBROT BICHT), TFFTN W RATY Tod TN BeHT

o ™ =0

2.189 30e0AT0T BRWBNY 2,080 BAKLOOR waegz,.

BRNEROT B3RO TRREeE FOWORATBOE 0D Vw7, JeD VW, QTP
BB W' $TOT TRB/ONG WRBY, VY BT/ WHUOTFHODT), DeBRDO?

ABY, DeIWRYRY, BRCTF 2159 TR,

&racags 2.1

QTOPOCRE &:ez;séce 3802

-0

B3 BEWING W WBCIBBOIN BA) SN[ VPTD T DOLWITIY,
ROEWWIT. O D[RAY  WAT SREOD DT TITYNON  IRFITONGY
WTIMDITT. VYN, T (olfactory) FRWINH QWERS. &N TP VOIT
3OR) RRWINTI, wbegﬂmm.

3epTe3F 2.2

Regrt éa;ﬂzs HTYOD BRANTI, F3 T 2O FOF) TLRUROONR 2.0 TRT
BeOTY INTDIRY, WEOTI), VNN Tey DT ToZoNRE YIIYR. WD
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VURNTY DTB WD TR, SRNER0W WPYNE oIS TOCFA.

ORYNE, A H3 “e;d@m 2,038 et 7003 HCl mo@nd 30x) IINTR,
B «am ocsd d)ed ‘?d@% NaOH oz é@@ 5?371855.@ To3.

PTBH JLRY, VeOTY BRI TWTe VPYNY HoRS JOeFR.
QT DETHRT, woDIR.
&N AO TTOZ BITY AT ) OBONT 5 SRNEROW WRYNE OIS TOCYR.

203 THYBY Fo ooy HCl mezme 3 adnestd 3y mcos NaOH
[0 IRERY, HTBL TTYNONR 0P T YT BATY AT TINTI),
ReoR FBY z%m&ﬂ BENS. TN T3 m%éo:baﬁ:°l TOCFR B TOTIFONY DTTTR
WTRIBNYTT DT, DR

guse 0ed  moos HCl @3 mwsos NaOH mosmtenseodnt ©mons 2god
TR WTCRTHODD), TOBH I, VI, VFBRED), TN,

A, QEFRNY BH0T e BT, HJWY, T OVONT OB BINGY
OSRPYT), TR ARWINTON WFRWIOW?

HN 0P TR DB TTERNY T0FOCNIT MOLNRTRY, TOFILY AR, O
WEDTLIIAT, [ITReE.

212 &3 3By JIgoshneh SReTRARONR Jent [BSrRTI?

23eDTEF 2.3
3 BNTYIR 8380 QT ORI,

8Z 2.1I8Q 3RCOATOZ YOTTTNTD), BRCRA.

Tevag 5 mL . MO0 IR O0F iy Ifcdey W wud oy IDII
BRTNER, Ao,

BDT BRNY e 0DY I, DeFAOO?

RRNBOIRT HIOTZ), TOLRIT TIHOT FROT THOWA.
TOWRIT TORRTY m%mﬁeé PVOERTHZ?

MY ONT MYNRY TIT YOOI erad3 0N, 3,
DeY DI, DeFAO0?

s wmswﬁo&g’n& HCI, HNO3 DB CHSCOOH Jos® Qmol o) sRwodR
TOITODEEF A
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TOWRIT W[

wg 2.1 WO0E BUR,OF GHWAORR BT WBALNE [Be <0
LOODRED FoRewE [R/LETT WAVT TOE.

06T oDNYY SReTR) STRNYOT BREELRD" TTWIVERNY, TERET
VIOT SRTTY FTTRUARIRIT F0TY OO DO FONTIRY, YWOLVTITITI
ROWTI), MV, &eTi 20T BIRBVRONT 2O TJIINT SOOI, 38 Oed
BRLBCBOTNTOTD-

BF + T > OB +H@BRIRT IO
Qe DEBHT TOTOONAT FONOH FNeTTE WBOHLWYT?
WEDTE3E 2.4

20T TYTY FDLT 3O WRINI, 1.
9BE 2 mL AReRON0 T[woF @ A0 WY TR.

BedWLIZ 2.38503 9T 50371@?53@1 TOITOWEF R m?g z-me aegﬁmﬂag oD,

Y IET 3‘.’50?)3033RSDO,g 8 FSNTOZ 2TONWTITR.
2NaOH +Z7Zn — NazZnO3 + H2
(RReRODO oPoFeL)
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213 SRTT FRRLERCLF DI SATT BTRLER FoLleerIetT N
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- S0 FoK —
DT TIENTY, oer——— | AREID oY
BRNEROB WPNII, Bd
‘D WWB) W 0T O =
TS, RUFS &) 8§ T 90
< l— 7o RO0DO B@E &
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¢ X : NaHCO,(s) + HCl(aq) — NaCl(aq) + H,O(1) + CO(g)
VRNFOINT PWFD BYs T LDIOBI), WEPT S9IC0T DRV TIOWATR,
Ca(OH),(aq) +CO,(g) — CaCO,(s) + H,O(I)
(R 89e) (290 Tgex
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(::@;@f:ﬁﬁx%@ﬁ)
REQTBILY, REDREY B W TEISAWD  TIONO  TUREFIETT DV
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BBO0T BBWRET DY BWNCY AVPITONIDTOZ  FedNIT.  BWRBT
BRHODTVT DY BOCINTR HITRRTE DOLOTR, BETLLO T 2O 3DTLIFORT,
3 iednee.

- 6 peer, AWIRET__| wes

23e0T[esd 2.8 _'HHl_m_*——%sw‘
3R, SERTVS BWRBHEOT \4\[
TR, FOROT  wwR, AwONY 1
TRBENT, IRTDERY, s
ST BT e AT BRINII),
Boelr WP woF, 100 mL = '__/ RS
QeBOTYR. — 7503 HCl ey
233 2.30Q 3Re0ATTOZ BRINTR), oy e
6 pees méé,saoja QT DDONSR
WO W A TRVE B 8 2.3 DEOTQ SPeCH TR AT O,

TR LTIHRT.



28 ST
R=d

&N WesoR 3O 7008 HCl AOo0 303y DT TR,

ATOZ FOR 05 SRUAOOT 33 ETEIFONT), THITHTEF A

e D/, NS Rlaleyy

TRBRET DB SERTICT TOBONARODN TFeTmON 3% WD[LIFONT, WITIBEF A.
BN DeY I, VeFAO0?

DY FOTHFNFYoRH W BIHIToDe?

8E 2309 SRe0ATOZ GIRNRYY FOTPFNGY ey, YNed TWOORWIT. T3 MHgeea
WP SEARTOT WRVRNY RV &m%m&i TOOIPNY DOLOTI), VY NVIZEED. WT
YOOMINDBOID TB/HOT TRVT DWNITOT  TOXNPYT, BRWRTT. WROTY AWNITITH)
LEPINY RV TWNIOWTT.

sFpnisd H' woinam, wrwcina «h 3 HCIs9 Cl, HNO, o9 NO,” H,SO,z9
SO,*.CH,COOH 8¢ CH,CO0 2803% &7 woinanvm, weneots.

FRNTYDNT REFwsRT H' sNOYTO0T sehnied mzmeen) B@pews” ©oimnd (sdeod
HY) RY, w00tddsmmmdgs. amd eRne $anecd mnnert 500wt aR)TR, 9w ARWROTT.

ApeRodo Fwwd @&, TO0N0 Bwed @, VIO FYONIR, WER [T WeTIFORI,
TToOBEF R, B 23e0T[e3FOD PITOOBNY SHRST Fed Ve OIWW e[IETE WTHRO?

2.2.1 REOVY & W TS WeErneReTHIN?

SN FeBO Do RB/ERTY [T, WOIPIONRTR, YVOLDTIWZTHONE? VW), TOeFRee.

LGoIRE QUF Wi

23e0e3F 2.9

20T A W DF TIEYDY  moegz HISO,

DRRD 1g. F3 NaCl 37%53&@@% “’miad’“ p

% ¥y 24 99 BecordId oo |

OTFTLNIR, EReBA. Q*z_ _X%

TovE, AY MOTE FOw OF Cmy ot

%edA. :'méo:oo_

#0e8

Qe WFT, VeFNO0? ANFD TS s

BRVE PAL BRTWTET0NE? OO RS
o &
LIRROBTLH

BHF DI w3oIRT O IR

Q

FNBROT 5@@3&. 33 2.4 HCl 20w 303503
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0SRE BOTLFTY @é,sgo"" TONTTD ey udmmgd?

BedT BedBLFCD SITY
(i) 3% HCl w20
(ii) HCl mp=eo, asyne sapeod meens 300808 2esy) 0358 SeaSior 38 dd0?

DOTOTTED BeIVOSTHOBIONT T, YZIOIDT LAVB/I), D) FRRVILD
FI0D0 EYTT BROOWT DHT 8RS (drymg tube) @D moﬁ'mzﬁesa

8 Tdeeny) HCIWYS JBReexs® ©ospR/AH 0T 90BS0DNY
B IOIPMOTN  DOLNTI), Mraz%foaéd Qe0s TR BcDY HCI @mmﬂ%s H'
©O3PING LeTERR0E m%mcg.

HCl +H,0 — H,0" +Cl
%d@eu@f O3RN 2,0830370N YWRPDY. STT, B V0T WIRAROON

Nooﬂ.@erﬁ &raoa @wéd@dﬁﬁ Sioteleln éa&@@&&s @ommwm O3RN
H'(aq) @5 éc&@e@o:bo SOIRT (H,0") ebode 3RCORIeR.

H+mOaHQ

SN 2e03Q H,0" gz H'(aq) HO3DNTTY, GVODBRET 00T,
9 SRCRTE!. TN TR JTVIRAWD  JeOTY BONTON LTI 0TI,
JpedeeD.

NaOH(s) H_) Na*(aq) + OH (aq)
KOH(s) _2) K*(aq) + OH (aq)

H,O
Mg(OH),(s) — 2y Mg*(aq) + 20H (aq)
TTOIND 2e0TY Byweg @ (OH) woSnIDRIH, WIE[PRTS. e0IY
DTN BTN, F0NED(Alkalis) e

DY BIIAR e0IY DDeTTPMHRDY. TTH) Ae0TY LIeITdT 20T
BT, O TNLL ARITOSTR, B W W) TOTYTT 70 BROS.
B TOIONT), YVOLDTPBIORTFO0T WRYNTR, =0epF)Tonde wFmo T

SpePmonde SPEOTW. dAeHF 2.10YWH TToHNGY ST FITNEONI?

RN DY SR H'(aq) BB, 2 Izoned H(aq) ©o3m1dRATI,
QUTHORTH  DOLWITI, THTVSATORHTO0T B esTro 300N, 88 FFNTOF
0 B0TOTR.

B + TR —> OVED + AT
™ - ™M

HI{X+M|OH — MX + HOH

H" (aq) + OH (aq) — H,O(])



30 ST
R=d

BB DT TTLERNAEODNR VT NIRRT JFOHOID DI, LIRHORT
DOLVTIRY, TR JReERCE.

23e0e3F 2.10

%O W30 10 mL ‘a)edab& éﬁcﬂa%@%

Wezon oy B oeg @ H SO, Fedr ) WesT WD, ApTwoN &T0T05Y
©weom® (swirl).

WeIT'D 3@5534 ﬁwéFR).
TITTY DTOTTR WTRBREH GVOERNTCE?

QTILROTD @osm%s (CIamp) &)&;db%ﬁ B303030e?

ARCRONO Byeg B MPHANTI, WFa BT BDTUFONT, TWTTWEFA [T
Qe DEFBATI), ToDIR.

BB DR IT/IRII), 03
QORRRYHT  BIODOI® ST, WETFE.
mOEET ST o) omme 3o OF
BRI, VOt FeORION DYPT BT
OSweniow  QTOIT  3LBDRIBRODR
BRI, IPoTN Lot FeOALIeR. JeTIy,
AOETZ B FeOITT Y0TSCIRMT WD)

300 BRULROIMSOE HREnEdy. mvgy | oD 25 WOGE GRiri @b

A TRODNE  YVOERNMUTIT.  VSPT 23080 Hodes
DACITPRDINOT MRS | ROTRTIRR

2.TBODWTBT. WOFZ AR OF €T T

DY BeeRodo BEed @ enng wudod edT HBOF0H BoFeT/R, e
(238 2.5 B BcdRT.)

BB OPHY TTRIHI), JCOIR0ON NI BRATN DFRPS MFIYTB
©03RR (H,07/OH )Y moS3odn 380353 83 BFoHoR, MT0E feemds
DO ITOINTYT W YRNYI, TTOF ) WFwo AOOT TTOTR DH,T0.

-
g.:)%m*a
~ PR ) 00 ) 0 A=~ 0 ) 2 TN 0 A= P
1. HCIL, HNO, 1920010 90D TomoRe) (a0 MRS,
3 S & A o) 2
) ) Q) | ) =D Y atal 0 0 e ) o =P - - ©
DWOFATR BWO BURLTIC VD) MNBERCTTI0TH JOINING
~ -0 T -0 o4 -5
e =2 A 7 03 5 N o - N P Q) — Ao
TN BNCON MINTI, BREAFRRHOY 0T
— [a2] o - o
—n ) o A= R O\ e O = e = = e R D
BT RACOR TIVRD TSN 0DI0NT DT?
ey

B~ oW N
S
3G afl .
-

@)

@

r o)
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5. ¢

6. B¢

23 o) OFPT TTEHE TYTOND O, TPOTNI?

BB D) TTIRNE ST BIYF OIS SR-TI)  ARWINTIY,
TR WIBWTDTOLOTI), T SYNT S, FTOTRRYITN BT H' ogm
OH™ ©03n0n¢ Tmwoen 3RDOSRPTIL, ) 2003 Vgens 33T eI,
RBVETYIDB! B WSRINTI), P TOBPHOZFON  FOWLRBODLIITIC?
BRYDT ©) UPWO JIIH AT, TPO 0TI, T JE0F WIWTTIE?

©Jes ARWINY WJFoTT AOTF T BRWTBI), WL YT, BIPBWTTONT.
OB T ARWTR) TRBHTIT BWHHRT BWING QLT MWTINIR ©Z0remoN
QAT WINTI, BRCORETT.

RBETYI BBRET WSRHINY TTI0DDY, IOy pH &I 20w
OIZONIJ), @@w@%a@mmﬂd pH IOT p kDFT gROD  potenz’ 0w
BTN, 'mmz;sér' POV W BRODT. pH ©¥ITLONY o) RRRIERN 0
(863 seod) Qo 14 (8e3 TYOLOD)TR[I wPODWTOW. pH =, FTFeN
TRWEOT RO WFO TIYNCOD  AZOTRTY, BRWROB msﬁéomr\ FonRLeR.
FRHEVON0 BOIPZNY TTE BYBHRR, pH BPw, 3RF AT

3wy Te@ed pH IP¢ 7. pH o¢3chg 73038 3R LS wageod
OBV, BEREAID. pH [P, 7 00T 143} DepBOS, AW ROTYT
OH ©odnne ApoE ZHRTW, BRWRTZ. ©@ouT HTT I3 TwHITH
(288, 2.6). mBWRITON TTEET AHWINOT [RTWOL, TNEHZY, pH wFoDLD
QPRZIT.

£35000% gma ézﬁgj%do;’g)m @ T, LRecH z);mw éz&gﬁ%&@zﬁn

H' s0RNY 08 TP —— ——DH' SSnNT 70T 3RBTRMOYR

ug 2.6 H(aq) =3 OH(aq) wcsnmnd mod wnwemod pH <P o dthaym.



32 ST
R=d

ded=esT 2.11
doexE 2.2809Q 3oetoxm wosmtons pH SPoNRYI, Toesr.
zme @e?ﬁ%ﬁ@ﬁq}l ToDDA.
A, DEFBVNY STTT et BE IWIT BrIowmaseD?

%.raeags 2.2

330 TR PH ®na® weg [ B0mIn | SBOS Brwss
pH =¥,

COCRTR(NDT WPTELY)
COCRTR(YNWT TOST)
90oL3TH

FOWFQETOAT 2T TWACOD
aédw (oF

B

gesnidne 03

JQ e

IM NaOH

IM HCI

O 0 9 O U B~ W N =

[
=

1 2 3 4 5 6 7 8 9 10 11 12 13 14

i ! l !

%33 O 9oz B3 BG, Dy DY, Rpe@Rodo Bms &
(BBRD 12) (IR 2.2) oy (7.4) FPNASR (10)  cwe (IR 14)

(=]

%8 2.7 pH ®aa Soed 3o mIng I pH SP;
(epned RV Ty IRRETIEIND)

R DB TTUEHNY T TN 9P w3 [P@E HY @I OH
O3NS 50:,1%0335301 OWOOWAT. TOF) WOTE FRTICH WOTT, WO WBRETOT”
FREREREOT BT W WAWT U IRILORTEH D0DNEROTT, ¥ IRT,
TRPTY BBRET WOIPNTD), WIY [RWIHL. T H' ©0odmdneddd,
NG [RWB GIPAT, TP SATOBH I 3D H' 0oSmBdNeD, v
VRSN STPRYDY, WFO STHNRTOTR TTENTT. SN A TP I WWFO
@:@é@m?oddeab RO TBEORTI?
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23.1 BFEODF WeIITY pHR T3,
%%, b3 Trine pH BR8 mgride?

S, Bewey 7.0 00T 7.8 pH 0200Y FONFITE LT, BeANED 83D
TR0 pH WTRTTBODNY &P, WIDBVONWY:Y. DY 0T pH &P, 5.6808
BRDOIPTON VT, SNTY DDV,TYT. STRIIOW IOR TOWR, BT INOD
De03 pHoD, 303 IRBIT. VOIT IONYY ROWONE Yoy WITTRHIT.

SEC S EORE T T

NINBE  w030RTERTY x@%as@ BT TRTT XY DB IO
RRCBNYOTONG. 88 NBTY 236w @&%ﬁ@qdwadom Qe GRVTIECTIY?

T, L3008 g8 pH SPoIRY?

FAS SBRE0 HYBERR ABFE pH TA0D ONHT. BIT 8RNI
BYSARA ongmes pH S0mLRNHLY DY DG FINE0T e, RO )
B $UT B[S 21209 ITOATHIT OGRHY pH e, Hoesr. ey R,
ROTAT FITY CIRT FAD HICIB AOLNTIR, DY TDIRT.

23EDTEIF 2.12

2,00 TIFYTY 2g. DI, T 3T wIF 5 mL JeTJ), AedA.
TIYT TLINT, BTN FOB.

TIYTYS FUINGI, AR D) ErehE TRIW), TFPYTY BonkA.
30ep8 pRen pH IROID, TIFIT BT TNT WY TOCIR.

zme TReBTY xséms i =vtaoratat @3503 RR3T msgs pH 203 Jey) oS
?DS@FOSDEZ 2)TONOY

8, Bermronm/®EYs pH

IF), WITPY [EREROT S WTOMIT SWTT SHIODH DT, QT
%WBTY, DO [RBWHEE STYT ReEFFILD FT/ION [RWIT. Wecor 30D BOTLHFTY
%BT WNZH0T WHT BT WTDORIT T QT IR DY YO TTEATOMITT.
83 JREAIOT  [NY JHEODL HBIT SNTOE  (antacid) N0 FTODOWI
TIINGI, WEWTVT. 33 WHRONT TWTOFTY BOTH 20T TOTOTH) AN 0T
RRUOYT. B8 SIRTUTINWD  TPTO ST/, IWFRRIRITZ.  FNEA0N0
Bed o (milk of megnesia), womd TR, TToHONT FBPIION 8
NTETF WEBORTT.
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k=d

TOR TS3BE, ToserdE pH WS

2P0 pH 5.5808 3RBRRTIA TYS IR TTOLHINTT. AN
é m%eﬁw@% EFR0T (T @odao —owews 2,0TD Né,.%s SRX) mzs@wdm 5@5 @mm@
dead @3503 {5030 wﬁomﬂd T Q0T @@eﬁmﬁa@@e @53 momoda@aﬁ pH
5.5 3,08 3RddcIPTN BT *ﬁéé@@mméd SheRlefovizievvialelcle moﬁboﬁag VT
Nﬁd DB BTHITT BNy @w@séomod moﬁboﬁa@dow LR BCOTRNAD SIRNRYIY,
ema% mmsﬁ QTR IARMTV VBRI &médodé eﬁmd BeTI0D 5036
moﬁaoﬁam ‘”?,5 rira@ﬁoadm ammﬁm R ROTED ARBIPTETN TF,ERE0NTINTOT
WRT IR mﬁfn w@éﬁo@déoa’ ézﬁawa BNV, 3@3~M@Nw§3m DB, YOI
333 55371@3&)53533

TOTRORAT CINTIOZT FwOT TX, I NG 1TT .
@ 3 - = IR Y

QeoTRTETR Hed JRO0T BeNIRBRORBHLTE? HeFd B BTN
DRRBOIRRT 20D TP [ DLW, GOOK TTLTOMIS. HLOSTRN PN,
TN ARCTTOZH @mé T SeLRRYTD B WY VOCN0T LTI
QeI 2OF NBT  (nettle plant) SN DT FRTLONKD  RDFILCOWT
BRI, 02 YOIT JRET FTOTEOOMOTII.

QINER) 3@3%@66:@6 6033& eI,

DOINT FeIF0POTT FRRRIONG. AET

\“ ’M QSR BT ZRTLINET), BROOW), FBATTIN

----- . Sgmen deeyy TRIF Fo0ewmerdEEN. 9ng

\: = ‘3-’ 200 OPNYOT FITOWR DFZRNT R,

w\§\§\ Z/::_ é% méﬁ TOOTTOOWT  BOTOTHOTT  PYYOTRTVL

(dock plant) IFT 2SMPOT & PENBI,

emm;ﬁ)z:b, QT mmsémﬁ 308 NET wHoRGe BLoINT T Sﬁg AeR)

QOIS BAT FRHR, YWHAWQTI? [NONT R0 WTHT FOTLFTY

JdedeoTTR  BFFTON  DOINTHI, [VLTT DI, TRFLeFOT AR

SPCN,. YOBH WPNINOR VSR, CSPPYTITTL  TOTVITO  AOTTIOWT
\wémdmﬂ OB AR WORTBORNEQ

3pegE 2.3 §BNTITON TRATHI I0T) SR

$7NES 523 $7NE 583

A atey WEIT SR BRI RIT S
389 R8T 5 9023 28T B
Mo ERLRFOT By QN 3R BogReccnsT 8=

T IPCOWNT 3330
tpmmRRe SEDIIICEW] 3008 2 WWNT -
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3. TIoenecd maRnse H (aq) ©oinonedm, dwohsmscdde?
TPV WY DI TTYREODTIND?
4. BB BOTPENRYY ) TE II, T BRWOD  Bedn
AEy, WY(TOON0 $B ) WFPWo WIPT Y (TWIDON0
2 : o 0%
BB )  OFW ARRY(TODN0 TR IeT)
BRI o

24 oTeone B0 AT

QNG BOHNTY OTENT YVOLRTYT, 20OT FNNTY T SRCRT .

N o) DRYNY 3035@6% BN I emwoirammé DO %15

2.4.1 OTONY DOV

3@903@@2@

3eD=e3F 2.13

3SR ﬁfaé,zdaw OTENG WENTNRT, WB0WD.
wamAJosao cﬁew BPCROINO eﬁew ﬁeﬁofno

m@b @mmosao 3@@8@9

TR,

e?ew dm €030 @ew

aamd Néew wae@odao %Jaedcs@ Auae@o:bo 593@3@@39 Auae@odbo @a&.@e?éew
i BRAD DB @J@é@,ﬁ@od B0eIT OTENTT), TTWOWIT OB,

20Te TT UFW 9N THRIOTEI), BRODTT  OWEINH 2,086 BLDOWY,
Beony) oNZeN. wmmmsHr NaCl =) Na,SO, Zrerodo ozeny &mow%
%0033, aTse aeé NaCl =2 KCl &roedcs* emsami BEDOWT, FedRW. Jexy 38
23e0eTe3B0NY 38330 wme;@ DT &mowﬁ@a’n m&éﬁm&m‘)

242 oFene pH

2303 2.14
39NT OTONY SO FONA.

ST

RReB0DO %@eéw mmNosao ée;@%ew SISV eWe 3@@5656 ESVALS Néew
Nezew mae&ao:oo 363, we@oﬁao @aﬁmrﬁew B % 2eB0H0
édz&@)emafﬁz&m;&w, (VBT AR, FOP) OBNTIR, é’ﬁzﬁaé@%&)a}m).
QeoZRo0R BRYNY DOeTZODT), TOEFX(BADT AeTIE WIR).




36 ST
k=d

dumrdnodn 35 wowmns $oHoRI, Toesr B pH nw wer wne pH
BOTIEROWD.

03305 OTJEANWD e, @@é@qeoss Clap! 3&33@?
OTENTT), YVOLDTPELD WHAT BT W) TTIRNATRY, THTOSA.
), DeFBAYI, dReHT 2.40Q F[TO [PA.

&raeags 2.4

TUO SR B TPO TIIRNT OTND LT DNT), OFNY pH s 7.
TR G5 D, DWFO TTRRT OTEOOND 7 308 3R pH [P, BpoOT,
BEREONTONGS T T TIoIH B, DWFE ©:RT oIeonts pH &SP 7

303 TWT). TTOLNEOD Tow JROD:.
WL = o™ 3

243 mdrass YOLAOT TOTOBNBNEH.

BREREREOT @I DT ARCRONO BT T I[ENT  FOOIRENDOT
YBITIMT OTETR), ARCRBONO BRETT DO FTOIWTYT  DOLOTTY, e
ssmenide 3D30 0. VY STIOTY WHRSTFT QTI¢ OTEOTJ,. QTLOT 3@33@
OBVED POLOTR, AeY FeDT EDTLFONY NDIACDE BTGED.

BRNTT A BRY  DOCTTNTT O[T OTONYT),  WIRRORT. B8
OBRNPOT  ARCRONO BRYETT O,
BeTERROIMTT. TS WOLT BONTNRAR
DIT OBeT PPNNYY  FOWWIIN. 33
BRF TORRAD IWINT FFORYomON
BRI TON oW WY TROOTVI.
9T, I (rock salt) oIS
s0ReRTOT (bygone ages) 30T
LEONTRETIN TLILT T YVOLRNE.
OB OR0E BT NedModd SBICMET.

DTYTY, MOHONTT TOR CSPICD OB AP FePTUIOW. ARCRONO
3G T, ABOZ,, BRCTHWH WO TINLD BOFETTONZY 02N AN
"R3B
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mmsé YO, — TOTRODIBNON 2,0TH sasg 5:‘;_:9.

Lot BRT  TOTPT, YT ARCRONO BB W, VI ARCED, TOXOT
AReTED, BN TRODOTH WFeF DIWEFT JAWNYN JW[0D TePWAOND. 4
Y TR WO [T, B3 DY [ANY SIWOIONY  WIATYT  DOLOTI),
S¥ENeACN )

BreRCH0 Bwod

BpeRodo 3RTES wdeod WRT (BT B ORVIT) BT
DIFTOTH, ToOVATN, VT VPR BROD ARERODO FTo T° YWOLRHIT.
B3RO YBJNOT-BHET W) ARERONO T & 3T LI V0T8I 20w
BINTD, INNEROB BE ERET - TFoHoHow TFTL JCBLONT.

2NaCl(aq) +2H,0(I) — 2NaOH(aq) + Cl(g) + H(g)

32005 RO SIRTFIYODR DT FWRET LIV HBATIYODH
RIDNBOIPMTR. ARCRODO ByTEvE T Womd TYGREE BNCTTY YOI,
85 THOHONY YWISOIRMIT DY TRTD YWII AR YOTOINTONS. 38 2.8 33
DR WITZNY DG WTOSRENNATR, SRCOWIT.

Cl
DO BREFTHR, BOBRIN, r

sdeew @) O mBReE
I I

QOFINAD, 8383 (Margarine)

Ho
2.0.5, RREOWIIND, SAReyTeR wdeRciD

2.DF.2, FeL3TOTIND ‘

“ ' NaOH
S ———— o LERROBMS 3,5
o

@5 SRBRY BF) TR,
T TR TN WIBF TN,
I8 NG Zo3R08, 338 SRR




38 ST
R=d

3 IR

oo ApeRONO  BREGI(X,D) RBVOT  AWOIRIONY QYO
WIIOIPHRT WA HWende SNV, B3 ZROT  WAOTIZ, WL
D@ (bleaching powder) IosmoFCHY wITRMTT. DF  ©@IYT DY
[Ca(OH),] BRoONT 3BROTS H[TFIOWOT  BLF TR FOIWORTIMTT.
WBT F FORRERS FOSCRFTING TR WOH BRI, CaOCl,, FRIHOT
TEAQRMTT.

Ca(OH), +Cl, - CaOCl, +H,0
W0l DROLT, 32 FENT BoTPFRTY WISRHTT.

(1) 28 RFICNY B T TTW), BT TRTBLY TWNRT TTFIONY
WTT ST, WH B[R DB RORONY  IRTT WEODZ, W0
TIPBLO

(i) ©dez ToRRONIT FoTOFINYY YLZTF OFTDOOIIN; T
(iil) BROIT VT, FLNTNTARYILY FRCORTOTFIN.
wHR Becwe

OR  BREBR, BORPITN VBN DIONY  TedoIRE  NOROIRT
TERemd  YTONE  IOIWOFONY - WTRERENZDTVT.  FOPR), AT,  WIN
elecdnss  Hen TR HeORTT. B3 FOOINIT TRARONIT BATO ARERONO
BREReD sordeerSetr(NaHCO,). 930 3030300 ApeROD0 ERETTEBH,
2,000 BLPBAON YVTOIRENTTVT.

NaCl + H,O0 +CO, + NH/—> NH,Cl + NaHCO,

9= e ASNA =
(VMQ\CJVUV\J (’“

3Qe3,) X, TR TR eF I
Be0TLT 2.148Q ey FeeR0N0 BrpemTmvinerSees pH ©oesa coo?
TIRTR, JLIRETOTLY YT, NF WIRTITOD ey RedFYTI? TR0
A, BRTZ YLOLNTPRT TIREOD OTJEOWONT. TR BRWTON BB,
FOATRN 85 YN 30D THOINTT-

-
2NaHCO, %% y Na,CO,+ H,0 + CO,

AReBONO BB Aperoo
ToedRer oees ToLdeer e

RBRCRONO  T[RRLKT TURCF I’ RBWITONY  wIed  YUTOIRENNYIY,
TRODT.
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BReRCH0 JRALET FRerRUFS vwIcdeenned

(i) e3esore TROD  BoIWOEONY - D WA Becmw  (ReeRoNo
FRERLRT TOURLFICLT) WD) EREPFOT GITOTH 2,000 AV, 30T,
odmery GINT WJEOTONT. L3eIONT TVRODTZY, TATN VP JOILOVN
WIRRVATRNA B3 FINT $0D [WOINST.

NaHCO, + H —  CO,+H,O + 3T AecR0D0 0=
(QBRRTE BROOT)

85 3oDONY YWIZ0INPT WWWFT FWT T BT OPmw FTOI), R
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(iv) 2B, AeOT JZ NRWTI ATOTHN YTLENTTYT.
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(a) 2e=JBRePT (b) SeexxQz0T3

(c) sz (d) SoxDzeTT

. B8 3YNT ROTPFNYY LLOERMIE TORONAE ONNY T[T HNeTTLD DT
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14.
15.
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() BN eaeod? (d) DPeoromon Eae0?
(e) DWFOTN TTREN?
FRELBRT VRBPIAG FTI0H 208 THIY pH SPOTH, 3RRRA.

B¢ A D) BrYY TS 0vm @ SN0 TYRII, SRTDIRGNS.
Bee AR BBeedpedr o(HCDI, Zeomownd, ZImed B ©uw
3R (CH,COOH) 3z, Feomennd. IRTNER0T 2TEA SRT TFmweo D)
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(b) 338 T RLITINLD ), BIODTI, IRNERWTTCE?

TPRTT BT TOX U, Be003 JTRFT FOMTITY TONA ABWLR. DI?
QWOA.
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(D) dTBe ©B x0BWF J0IROR.
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30T TITD, e B3 BRTSe TOLFATWIORT TRONTI), TOCFTED
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BeANYYT IVFTHD TORFNYY BRTBNIERORIR BeRFORNT Wi o)
&O0T TRORTY LOTIe. BODITT! 0IPYTe BWID), Ty JHCRTOL W
BeTOTTONT Q0T THLY BROOT! 20T FOIBROOR TN, BTR,OPTY,
TROORAITI). WoFTWN, FANGYTOZ  BoF 3oy BOIND  SIHedRon
TOTOTTONT. 20T W) BRFIOIRTE LTOINTT ) vy HINY VVHONY
BRAOIN L3OINPYTR), SRCTWTDW. BT YW, LOW WO IRIF I BHTT
WWTT. ST, AWT BYBENODZ, JYATT 85 WOINWD BOPLMWPHOQ. wdes
TSN N 0P BIYNFYBVOZ o BOIND BIFBEINCIROOR TOWORIY.
20T BB LWEWLRW, WFH EReHIONY BRI, DR LR
TR ARYeP 3I[BROWOT GVoERT BWORBRYY.

QOBT TWeC3T zé@émﬁa‘ncl [0 BeRTBROON DF BRINRRRZED? 20w
ROPTIEOH  YVBTHOWT, FTOXTTY  YVOLRMOE  WTCRJIHN  WeANY TSI
RO WOTOD Wi D0 C3REBATER. 20T YOODTZ, JRCRFOOTIN LB
LIINTNTW. YWHOTE ¥Y, BOTONOTT BN I, VOTTTY YVOLRNEI
WTODJHBRTR, T, WDVBROTN WIAERNT FODIT[OTR FH T93y) SRS
FPTBTES W AZNT IS0INTR. BeRDIOWOT I BT B IHIHONI),
TTBORD @oﬁa@gb:@d OFN 3eede D mmémmsoé NEOSRT STOTIR,
DPRDIT TN DIMAD MR TRTH. TFoSBTTE BIYER, T, 3P
Bed FeoQeBORTON VT WIOTNT  TRFPOTI), Toxy) WO, Jvy I3
WTCOTJHRBONT), THOVERZED DT TN, TIRERNT ALOTON VTY, ARTHT
BOZOD TROT TSZONAZEEI.

TP AWT Wi BO T, 3eeATT TORTF T[SFODOIPN  YVORT 83
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PP WOINHD  DPOFWOT AONOGFOWIH 20T FH[HMIT.  TORTTYT
TSCIROW LFT WTBLRWFEOID BEFOHOIIN 2.0 ART WOZONT), BWRCORIT.
BoNSoNY ToY Tz, NYONTRODN [PIZTWIEFOTT RCTIN FRMIFYTT TSN
QATOTZER!. FTTON BEFOTYTIVTT, VORI BOTORD VT, TR
TRIODNT), GPORTW. ©OTWT  wBeAN  JoNOTEd  (control) I RTLONG
(coordination)ss=d, 2TNAI 52@%71%3534 B@ODON w@%m%ﬁeﬁa. WIERCHEOD
BeUNTYS Dem TUWI0N AO[PI; IINYI), NOITOOABTROE BEHPTTT 33

QODOZED 3T FHELONT, LNTWEIFTRATRY, LTBNILO DT WOTWOTNTRY, WFRLOMTT.
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TREBNTY JoDOZ I ITLFONINATI, IT DT A0 LOMOSNPOT
LTBNBCIMDTT. AT, D0y IS¢ ITNSODY  LOTE\. VACIPT  TROWROTI),
ROFPT TR 20T ©THTT D) WTOONTO BOTHFONT. Ty AT,
TOTSRIER ) VT TSOWRIER. TOY WACTPT VAFPOTBI), FOFRITI €33
RO VST IBER? I, TORTHOTW WWT DY BPEENTI), 3OR)
JTERCBNY DOF ITRONW TY BT, 85 MOTIND TOTPTEON L6, TR,
IR J0oTT T, mﬁeo@oﬁoﬁ@;@ BOWWIB. BTOOT, doz% MOBIBRCINED
DD, T mcsaé’ﬁ “Torobhe RS m%%&@eéﬁ% mfﬁoﬁam TS SRS,

ST8eed (neuron)Fpoms BB & (dendrite)ie BOODY  [288 6.1(a)]
ROMLITT B3 B[LICI 20T THHONIT FONONT), YVOLVTIWTT. AW
20T AWF* SReNB, FAWITT. 85 whensy csocééwmﬂod &rae%m&% J03T
SEDIE emc;am Clntel aaojawdﬁ BOWITT. SIS DOONY  DWF eﬁﬁm@
305y TOTOORVINYT), WRNTE BIPIIT. 33 ToARORNITAD xomrwmol (synapse)
TRENTH T BOODT  ITRBT FoFE WYY vTie 0080 DT B[N\,
TROORETN. AT JIVoRENNY  (nervous impulses) TeETY Jert WOBORTE
POLOTT  TOTF, JEOIPNT. VTFe 00N FOBNE 08N ITERESNVOT
AOIEREINH WP ROPNYoSTH. [888 6.1(b)] BT Re@EReSNOR VO
STOWENNTT), DBORLD VP BRREATTT.

(3ol Nelod

JTm, 0808
TOMVOT

88, 6.1 (2) 83 dee33 338 (b) J0mR,03808 Fonss wom (Neuromuscular Junction)
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R0 mﬁ% mméosm Navkcy esﬁmmﬁ am@s NI 30T BoDZ,
wd@ﬁ

B 6.1 (a) DT, SRR W) ITIRIT PNANTDY, WS (1) FLIOID
N %{pdrirao@d (i) DNFT BINT SRTTY  [PHEWXD CIPRHTT =RV
TMOZT Y (iii) B[OODT THOIMEN 85 SHeNY Y TRORNAF Fodesnvon
TOTBEIARLLICR.

2380TE3E 6.1

3o, YBCHD, AR, WNIRTR PosRRY, WTT My BeNc?

A, BHOW T 30T BOWNLOT D, WANDY, W WD, BN s

&

gBoh), 87, DUDHY HTTTH BTHIIBCHE?

YW TIRITINORL 0NTD 0e30NY I, WM BOBERSY, 30T Jesy 0,3
BTO0T MTBI), FOTREFTON Q) SFYOANTY DOTW), TOTSA.

QI WD 0T 5566 WY BTOTH WBONY  DTIPTIR DI
FORWOS? TOMWHET A DB mommgd? tL R eIt Iown) wa@ém@ﬁ TOLRACOD
QTTBAIDD, TFIEY socsa&ae% ) 23WF A, AR INRIPTROR Qrde DeoD
ROTIPE TR, Y DTORNTI?

6.1.1 Iooz=es3 goﬁ:ﬁ@ég ammgd?

‘TWoomBE R (reflex) 0200 TOTTTY VOLTMIE 0ITR)TRE FTIZN TECITN
wégmmw Too  TEBOHOD &Jrﬁ\ R) DVSTOTIWON ma’m%mﬂ WERT
TTNT. Renzmon ST AT [RNFOOT O IINONYT BRT BNT
gD 250s0H WHNOT W IT, FODW), TINOVYT 0N EANOT" B0
‘T O TAOTFOOT ITRONYT T, WONY JeTHTLRTOYIBY DO T
TeDBees. Ty TEYTNTT QDTH0T WFFHED? YOBX DY YTITTB/NY 2,00
TOTIVT, WFVTHOTT TR VTS Wif OIIR, BRCBIAT ©PH I, TIODNY
DODOZRT Wi} O3\ GPTIONR AYTWE DTTTUR VIS, LeNFTR ARY
30%y) FOTRPFNRPINTY, Y Ty 05y FONRARONN SR, TORTTYS WTRTBALT
TEHOWRETEBW. VOTT FOTHFNFY I0NOTe ), ABRNIDD), MR
Ten?

TONTD, Y WOONTTRREE. Tz, WWTRBTRNYY .08, SNRERY,
Bodod zag@oﬁamo1 JOWRTD IR OPDD WORTION  OIWRYTIC TSR 20T
VIV BB WTODNFTVO AJFT/ONT] TP VWF, Tert TE3OWRFe3? FTFeoN
BRWT/ 20 [TRNAF[OBT [y B RWLMPODNTIMT  FOLTICORNZOR
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ALY TeRTRTE BN 03[ 3T ABO0TN 30T, LOTZTERRY.
S03TT 0T WL, TJONOWT, VIRV, CIREITLD TR T, ATOD
SHROINTT? B3 TIJt YOZTR) Joey Bert SREWRTET! DOLITZY, BTOAT. 20T
Beg JoOJEMNTI)Y, 38 [RTLY P WBFANT [RNFTY  FHRATT, I,
SEREWBIONR BOTZT ITIREANTI), FARITIZ mﬂmeéggd. 530023 R0T)TN
20T HOBEEDF 2WEDTEIFOIPNT. ST OO, QW WICF ITIRESNYOT YVOLRNIES
WROL, ITOWENNT BOSEEdF TESWIFINTT, LeRRORT.

QW Lerfe IBOWTT  20TRTT, I, BTTYT  SERBID  LWOMO3Y)
ROBerorsoN  BACEBRROB ITERESNY TLEB  WONGR, JROOIYTTY
©23000eNY. ISLOWBOD et WROLRNT BOONY VYTIRORTT BT TeTT
PUY  PRNNYOT  BOFEINTI), ACTOMWTT I VPRI TIFOWRB  BRTLD
OPYNY  Wrf SERWIF. B3 FOTEINYI, RTOAICTTT, ITSLONFODY
NWYT BEREBAET RN TEBT AT GRNNPOT WIE ITASR IFOZORTN
ROTTE BRODTSELETOMOTT. WTe 008 NI 85 GJorey AN BIZLD
TRWRIeTTT, IoNLL B8 xoéesmmq TexT VAN PONNYT TVTe 20N
2.0NWETMMIT. oD B[ed TVY WA [RJTY, [OWDIN B DY TFOIN
SWORSeLERD  DOTRWS, TP  ROLNTRENLD  APFTVDE),  AVOPBJI), AW
BRcoBRYWTOI!

BeTT QIR 5 AN, et BOTORWITI? ToDT BOIenIOD 27}
o&raea%:fo@cﬁi% wcﬁmﬂ, WO d@@? ‘?ofmmfab Nd%ﬂaeéosa@ BORNTOZ mma
JoNOR FoDB/I, MHTLSRI 3&1@5533& xowz%r,%cjzﬁ, LYTOR WP BoFESNRII,
ROTSRT TFOD I BRTTOF) TFOROD RVT BTF BIFONRORTI), w&aaﬁg
3®3mf\ TROFRRPTVTOT. Q0SB Noo,ﬁrwab wmsmﬁ ‘TOOWEEF S 0T
(reﬂex arc) (288, 6.2) O ITONTT. EPINERLH SCS DB z%OSEEEoo JoNY T,
TOOWSF T RTH BOTTENRTY, @@ mzsemmécﬁﬁ 9 Md@maﬁ oﬁmmﬁ
RO VIII "é@ QOT Naa:mﬁ ée%ﬂwmm TeIT QY FPONNYOT TTNW
TR BRI SRAFTY MOTRNY SRTTY ERZOIRMHSTH. [TH&S LITOF)
VTR, FLOTLD é.raerb%cézm A® TOOREFT  WBOIND &om%w%osacg
(spinal cord) SoFeToTON VORIV,

NWOT SSREWTD  TIOROIN  MFTE),  BENTINQORPTO0T TN
TOOTEF S TN AT&TON DIATARORE. 0FTeoN WFeT PN SSREIIN
UNZTOT  ITEREING  FOseor OB, THODY ©FwD VIO TIPTY
BRODT. STOOT, JERT SUReET TFODNY SDTZS0NY TTBEF S RIM
FVONFIVFTFTOD TOFOITVO TRNFTTON DFFINHORS!. BTN, ITIRCINE
ROBELOF LPON WATF WOT TOTTFP, JOIBSFE WOTND deP, TS3ODNTI,
QETBLD T, TOTVIFTOOOIIN BROWTIO.
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= NRYYTIT A0

BZ,6.2 TTTET I

QW TeRNY e ToI@IwN YD Rwt IEANT  FUINY
BBRDNSODY, A ATRWIVIITIC?

6.1.2 TRFTE W

TTOREFT  WOTR) @Jab%fowe%odo a)ﬁejﬁ FOONFJONTONC?  DORBTONCIR
©Q. DIOTT, TP SLRBID SFORT), BHODET BN 0T IR 90T,
SNTRWYRN SRS IREW. BPLIONT), TRTE ITNYOT SRBOLT.
wdnedT FFooMD T Foderdr oE CIR0GT FIF BT ITHRT ERCTRATI),
LYMRORT. QY TeDT BRJONIOD. B0, FeOTT NWYIY Fe0Les TN,
STV B WY, TN $e0T STIR wéwﬂ@osm& (central nervous system)
SRJAWTR. (8T 6.3) ¥ TEDT AP LRNANPOT L ECDI), aeaamgﬁ D
OTR, FOOIREBRT.

Y I, 3odNe Wil Beme SRR, W0, BRITTVBR)T,
20T BWFONZ, WIRNIT, 2.0 FoODRFIT IRFONY BIF SRR ARY
20PF 30DNER YWIRTOHBNRGINS. 33 FOLA [WNOTeD B@Ledow IHFoBI),
BT, VTe 0 WL BT TOINNIR FOTESNYR, FORICTMTT. AW
STFRER) 00RO BORTT IBR f8eod QDOTWONT. Feog, STRE
DB TeTT 9IT LRNNY IWIS ROBTIB/RY, SRWYROT TRTEE TN
JTND DB mm%w%omod TRTBD SNTHWE, JTRI, WIRROT JOQ
STR® (peripheral nervous system) @IRITTH. ST OO, SERWILD =B 33
SEREBIOD STTT FeS FOONFITF LI WL IR ) [TRRERBTT.
Qe aaegﬁmoéofbe QYT WITOP) Y BRTZOPYNYDY, BOSREBRT %00
TRODVT  NTNYT QYT PNNPOTVT 20T FOFEEDE ébméms BROT QB
TROROIMTT. QT WOTH [T TN GRNNLD VT @desﬂm TRODT
ORNTPOTT, mdaem%, DFERDED B éoﬁagme;o.
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B (fore brain) OWYT BRND SSREBION GORTING. AT DT
MOTT  BeTIREINYOT TOFETIo  BRANTT), RETOWT TTESNTDY, TROOT.
BBV 23¢3 L3eT THEIND TR0, ORI, Ty WITT TORF AT, ATFLALD
3,0, 30T, TROW. BRI 30y TOPT TIEINPTR, ©Y 38 BOTCTTD
BRLECDD, YIC MTINPOT TRT B[wLECIR0ON Tone monde NWIIY
BONBTWONDT 0L EC3R0AT ERB03N0R @zﬁdgﬁmmgd. VRYRNY BTTT
ed Terd  TITOWALERD  DOLWOTI),  OFONIARMTT DT B I0NI),
FIORFITF BT TREINTN THIFRMTT, @ I, 79T WOINAFOF 033
THOINNY  WOIONT), AONOGMTH. Swene, IO TOZeTIND Ty Tonwe
IRVNYNOT DIFOND. YVTIWTIFHN, DR FOTRD, BTHOT BT H Q0T IR
Tt SVOINTH? Betd BONT FOTIOD BOFETVOID TANZROOR BOWORAT
3e0TT TTN0T YLOLRTITT VI BB TZeF PRTYT.

uZ 6.3 ERIIT WD

PONATRY, THVEAT [RTDI WTOVT BITD, VLRATPR. YT, PNNHD
QDFF TOORFTNTT), JITFLHATE DO TP IR B, BIERODD PN
TOONF BT, T FOWBRFLTT?

TRV0PTY P WUFAT ‘TOOTIFS' D0V IWZ QBT YOTOIRENT 27
TONEN SPCTWHEED. TINFTB STOTB/I), SRCRTN IINODYTOZoe Te3), LoD
DETHTVTT. FBIN Ty WODATIRL WO0D SLRBIWOT 33 JODNTI,
ROPTIN AONOSHDTR). LVITIBEY VPID STOT WEESF AL Ty VRINY W7}
03ReBRBeT WHwo 55&%%@%&3@%? e TRTOD MOZT  WTRTHBONOF ITY
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WS BBIOH T BWWFODT), BHNWB[OTE BRey TPWT 300N
SEode Tz, BEREIINT W0N0ZNYT YIROW WA T,ENAY WOINYS.
QOTH WFeT WFUWF FONNH WFT W ) SHINTIIOT AONOSTOITS.
033 3R, tRONY QeTRIVNE B W0SCIPTOINTOF Do ©FR3T FORNTIY,
LTI DRY V0RO,

3e0 BeBonY IWOINYT, BT T00, 20T BJATTWI, DEBLNRI
BOOTHT  BDWEIFNAY w7} 03P, YRY LI GONOT  WIVTAFHOT
mcsémmgcﬁ. QT aoa%w% 303MY DDTI B BeIT FPON Tonw xma@e@ms{l
@m@%@%@» TOOLWONT. WO [eY Iy RNG Wiy, deesrBe agY 38
TSRO FUINW RN QFPOWOTT DTINWTVTOTD %Q%%@%.

6.1.3 33 wonvo3nsh I¢en ﬁodiﬁgc@ogﬁ?

SNWYTOIH ART WONTY DT BeRT|LIFNROR DOLW BRDTONIORTOOT
VT, @zgpéo:’bocﬁ ROTERI @rﬁséébd. QBTN DTV 20T DV GXTaleMob
DYBDINWBOZ TBeDY DTVANAORT. FEIRO3RER .0 T 0NT WLRITY
SNTRW  VOIOWT AW STOILOT TIBWONT, LWNATT. ey T, FoWOT
B DFT ONBI), B0eDoT  FYNIJTI FIFAWS 2,00 MO, YT
SBWBONT, BIFAT VLT TBROWND. Qe FHIHOP WP BRVTRY, AW
ST YOI, dg:bgcﬁ.

6.1.4 ST WOMROTF) Ien ‘@:)0330335301 YPOOENTIRRTT?

QQORT/IR Ty BT WOMWOST Wif W) WD BeR TPLIONT, O
63%@55503 ORI, T EOD xom;d%, B0HE0D BHITT w0ed QGOF BN,
BRNERNDNE DT TSFOWALY JITVFONTT), AN THARDIOD Wi
WRFASTFY. ©OWT, oIWYTe oD WP z%@éofnaﬁb% VOLNTIVBLICTOTT
A0 WOMPOTEY - WOSTTON VT, TATFTH. TESNT  TEINNWD  Ten
BORITRB? .00 ToRBENP) TINTZ, ILOLTT, TWENTO/NED WOTSeedeR.
2.0 m@pﬁw&meé@ 3en zé@zbgd? BRCHCOD m@gpeg BOTOD @3503 3T
TOTOS OTWT BeTBREBNR 3D, BHTT, WBOMTY BOMWIN STOOT ¥
3D, WHPTY FRDOIPMHTH. HN BNOOI TF, 0BT, T ANERESINT Ten
3R, STTBZY WOIWIR? B TJR WITH) Re@EREINY Boedeod FTINY
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Constitution of India

Part IV A (Article 51 A)

Fundamental Duties

It shall be the duty of every citizen of India —

(@)

)

(©
(d)

©)

®
(@

(h)

)

(k)

Note:

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

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

to uphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon to
do so;

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

to value and preserve the rich heritage of our composite culture;
to protect and improve the natural environment including forests, lakes,
rivers, wildlife and to have compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and
reform;

to safeguard public property and to abjure violence;

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

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

The Article 51A containing Fundamental Duties was inserted by the Constitution
(42nd Amendment) Act, 1976 (with effect from 3 January 1977).

*(k) was inserted by the Constitution (86th Amendment) Act, 2002 (with effect from
1 April 2010).
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Sexual Abuse of Children and Punishments under the Protection of Children from
Sexual Offences Act, 2012

As per Section 2(d) of the POCSO Act, 2012,
A “Child” means any person below the age of 18 years.

Sexual Offence

Punishment

Penetrative Assault — Any person who
commits penetrative sexual assault on
a child. (Section 3)

Rigorous imprisonment not less than 10
years, which may extent to life
imprisonment, and fine. (Section 4)

Aggravated Penetrative Sexual Assault

Rigorous imprisonment not less than 20

— Penetrative sexual assault committed | years, which may extend to life
under aggravated circumstances. | imprisonment or death, and fine.
(Section 5) (Section 6)

Sexual Assault — Touching the private
parts of a child or making the child touch
any person for sexual intent. (Section 7)

Imprisonment not less than 3 years,
which many extents to 5 years, and fine.
(Section 8)

Aggravated Sexual Assault — Sexual
assault committed under aggravated
circumstances. (Section 9)

Imprisonment not less than 5 years,
which may extend to 7 years, and fine.
(Section 10)

Sexual Harassment of a Child (Section
11)

Imprisonment which may extend to 3
years, and fine. (Section 12)

Use of a Child for
Purposes (Section 13)

Pornographic

Imprisonment up to 5 years and fine;
higher punishment for subsequent
offences. (Section 14)

Storage or Possession of Pornographic
Material Involving a Child (Section 15)

Imprisonment and fine as prescribed,
which may extend to 3 years.

Abetment of an Offence under POCSO
(Section 16)

Punishment prescribed for the offence
abetted. (Section 17)

Necessary Steps to Be Taken in Case of Sexual Abuse of a Child

Any person having knowledge of a sexual offence must report the matter immediately to
the Special Juvenile Police Unit (SJPU) or the Local Police Station. (Section 19)
The Child shall be produced before the Child Welfare Committee (CWC) or the Special
Court within 24 hours for care and protection.
The child shall be provided medical examination and treatment immediately, free of cost.,

at the nearest hospital.

In case of a girl child, medical examination shall be conducted by a female doctor, as far
as possible, in the presence of parents or a trusted person. (Section 27)
The identity of the child shall not be disclosed through any media, including name,
address, photograph, or any identifying details. (Section 23)
As per Rule 7 of the Protection of Children from Sexual Offences Rules, 2020, where an
interim compensation to meet the immediate needs of the child.
As per Section 44 of the Protection of Children from Sexual Offences Act, 2012, the
Karnataka State commission for Protection of Child Rights (KSCPCR) shall monitor the
effective implementation of the provisions of the Act.

Our Commitment
Towards a Violence-Free and Child-Sate Society
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Q@ Children be cautious !!! Be alert T
“" Your body belongs only to you,You have all the rights e

to keep safe and protect it always.
Safe and Unsafe touches on your body

See the fﬁiéture and understand

this autious is for Boys and Girls

Forehead

Cheeks
Shoulder/ - ’ Lips
Be:;nd < _V @ Chest

Bottom

(below your back )

. Part between
two legs

. Unsafe Touch @aooucr) - parts of your body where nobody should touch
(except parents and in their presence only doctors can touch)

. Safe touch (coon roucw) -can touch only when required

When you feel Unsafe Touch or any other mischief please Say loudly
NO.. Don't.. Stop it..and Scream, push the person aside and move to a safer place,
be brave and inform about it, to your parents & Trusted adult and register a complaint

Published by :Distict Administration -08532-229011, Zilla Panchyat-228448

Department of Police ~285685/ 235001 / 235100 / 100 /1091 District Child Protection Unit-280670,
Department of Women and Child Develpoment-226292, Unicef Child Protection Project ~230610. Raichur

Be Smart, Be Safe, Be Happy
SR Picture courtesy : Prajavani, Bhoomika 26-07-2014

unicef@
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