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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 putsue 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 effectiye 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-andreorienting 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 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 areameant'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 involyed. Special care has been taken so that the rigour of science is not lost
while simplifying the language. Difficult and challengingideas, 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. I 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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BRODDHT BT, S0NINY, B SRFFOB WA R Fe,0, DD



TomRoRRT 30Ny ST BeITLONTS 5
OTTYS IR OBV, @oau%ﬁm%esa. PBHONY BT 20T
D) WOWHCRY T, BT TDTRIVEONDES.

BRI wdmmﬁ@@ XOTRNI—

e%z:s@ TORPEDONLD

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

TOBIoERNY FOBONT), FOTBRNILD, T FODONY TR ORI F003IT
VP TOBNY  VDANTTI), WTTVWATOSY  DOWOTR),  ISWEVFRGLCR.
NPTV, SERTS TTTIERNTR), FOBANTILD FZ00T 4 W), T30y 4H,0 0w
2Bonged Feo HO, ©xme (H0), LS00 ©9. S 5onds, I0TRNAT
R0eETEeRy) 8 FYNTOETHET.

[Fel+ 4[H,0] - [Fe,0 J T onTs ROTAR ¥k MR esTer.  (1.6)

To2 4 : Fe 303 H HOTPeOND 930, TOBAATOLY. B S0OTBTONLD
PCRTY  CIPPYWTBIROTR), GO, | IpRETRYEen. N NS
ROBHNAT\ BAETTOTYT BT8R T TTBIEONT), BOTHNZRCED.

BRELERT, BIBPEWDNE FOB0DNTY, FOBANALY, WOLPNRTYWB BBRLHRT
WEONE FOJ0NIY, 4 00T MEdR.

FR/LE TTTmERNE T3T3rINSY
(i) mpows \U  8(4H,0 59) 2(H, 59)

SR BeFBE0—

[Fe] §4H,0M — [FeO| +4 [H,

gRN3e FOTPNAT B0esser. (1.7)

T03)5 4 B0edT AWeFTEoTD, TOdeDR W) FOBHNRTE QBT FRTHe
(RDENEN @@2)&@% ROTHNALD 2,003 20T TP L3 YWYDIVRTZ, e
TOND. BTe TLED.

FREOT TOTToEWNE: JaSTTINSQ

(i) mogows 1(Fe 59) 3(Fe,0,39)
(i) oTENT 1x3 3




6 SN
R=d

Fe 0303, FOTRNZLD T3 DBLR0DY Feod 3 TT[PERNTT, Srcddngiew.

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

TOZ 6 : BWOSTVON ROTRNIT ReNCTTLIT 20936@033?330l wbegxoa TeNCFTEOT
NTEL WHONIYE TN wdmmmf?x& e%é TWIOTBLHCED.

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

Bwessed  (L9)BY TBHL  WRONYTB!  TOINY  TTJJERNY BN
RDTNGD. B3 FWEFTEY HIN FOTRNIOLT. Doy ©8 o33, a-LrasaFméﬁéof»?iael
ATOOTON  YOTAIRENY  FWEFTd  FOTBRNAE  BONINRTI, BWRRIYTO0T
TOROONAT BNETTLONTT), BOTBANEE B3 DTIHR, TIPS 0, BoR, (hit-
and-trial) OTRT HOT FITODSOMET.

o3 7 a@é%éémf ROBEINFIY WTBOINR)TD.

B0eDT BOTRNAT RNEFTER(1.9)W3Y, @zi@%o@aod TOSEDR. B3 FNCTTLO)
IR TBoIR0 JETIFF W, I T z@é%@oﬁa OB DRTTR B3I
DecBIoNE? 85 BNCTJTY WRINY @é%émﬂ OB O3RRTC R0&S

QETBRNY.

TRADONIT_ANLFTLOTD), VIR, OFPEIURFWINTLY TIBJISFIND DB
WIINY TAONIT HrdRRING ERIN VPNY LRI SNTYIR, IDROICRMIT.
TITIET DT WIHNG 00, TPy wO0H W, FIYSNIR, DN (),
(D, (aq) DY (5)"OFESNLOT BAHWIGRMITT. TEBIFT WP WITEY eOIY
TRROT TRITYTT ©TZ), BAD(aq) TIT W WICDRMIT.

331 Bessed (1.9) 83 %msommgd-

3Fe(s) +4H,0(2) K JFe,0,(5) + 4H,(g) (1.10)

29 H,0 3000% (g) Ro3eg wIRLRYD 83 $ONONY T, TLIOD
SRTTY WFADPYTIE, BRWROTT DOLITI), NI

BTN WDF[IRRDT O QoTe QTR THWRONAT WNEFTLd GO
RENTW, wIMROBIPOY.

30y | AOTRFNAYY sobod TOYERWE WO, wIF, IOIRTHEIND,
QAN P07 HTET BERNTY DBY/T FFRNTY ARWBITRMIT.

NTRTBTHN —
CO(g) + 2H(g) 225 CH,OH() (1.11)
OHFR B9
6CO,(aq) + 12H,0(1) 222275 B9 11 0,(aq) + 60,(aq) + 6HO() (L12)
T 031 (715@\»4)

3 BoINTR, WILRROD P T BATLD TFTY RN FdesS
(12)&, ROBRNTRT?
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-
S%ri%“o
L. a”nﬂ‘ef%oﬁ:o TELOPT),  TEVYODNY  LVORT  BRTLD
< <K ™
T3 ROTLe 2%9

2. 3 %%ﬁﬁsi ComR0RNAT  ORNER  FOTRNAT  FNEITER

e oNeliey 8
e3e0000 FSeEF + 5\/\;»&;\03\40 BRETT.
(iii) BReRONO + D — AReRONO Lx'gca“ﬁ =T o+ c
BRERR. A
3. 3 39NT ODNON GPBHENG FoZENERONN FOTRNAT ‘
TOmOONE BAEITed 30O ‘

(i1) RreRoN0 T geds B ORH(LOTY)

12 SomCIRE 30HRE QFne:

TOTOORIT, BENCNY 20T FIRNT TOJIERNRAWD  ABROT ORI
TOBPEONGON  WBRMYPOYPOLOTR, Ty 9J¢  ITNSONY 3T et
SNJFPOOT  WEINED FRTOIPIOHPBL VY VFPI dYoBERe FTEIRERNRV)TR
QY. DN ToFOONAF FOPOIN,ETTRPEINY TR WOFNY 2HBANVNE B
YOOLRMIRINYOTOMNE  BRF IRNY WTVTIONT, WeRRORT. ey wene
JRB YOI WOBPNRY ITNY WO WD 3 &) 4 3 Wy [PRD0.

1.2.1 Zocdnren 3ok

| DA ‘l
3Lt 1.4  esor
2,000 &Mc‘ﬁg‘g go F%@Ojbo
o83 Fora (Nuick 1
g Cla] A 2 (q 263
e) éﬁmﬁm%

©TE dgosWoN T, AeoA. — 50000 ¥
i’fg 1.3 d@a 2Re0ATOTOZ a‘se%dm& 33 1.3 deoRdeoln amsegoS:o es%dzsss SeJowen
BOFA. woem ey (slaked lime)wowmmbaz,
TORT WHBERRHBONCTIHZTNR mee

@:msw%& 2oR3e?
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<&
O0N0 BE T JeOBROON Benwon [EFR BTG TFWRTY YOF TN

BRI WTYT AWEY(T,I0N0 ém%éc@?)wm S mmad
CaO(s) + H,0(1) > Ca(OH),(aq) + Vg (1.13)

(B8 mw) (9309 AEY)

8 30HONY TWIONO ©F T e0IR0OA Fed wodde wwII, TWAODO
T8 ;T YVOLITIT. 03T THARONIT FOHONY DTW WFo T, BSWSFINWD
Red 20T WO, LLOLRMHZTOdRE ©OoBT 3oHohe Foodeen 03 (combination

reaction).

ToTOONAT 0D 1130 MBI FOT ©TPT AT TOTEOTEY, NREEAYNR
DYDY WPONL  WERTTagy, TR,IOHO émééw APTIN MoPONYTOT

7 | mors gos waeonr e Ny es w0080 Toedper G Svomn

<§ VHEOIW, YOOLDTIRTH, Y WV HTBOOT JLL | QINTY  TOoD0

E BRI GUOLRIHTE W), ARHER MmE BRIBI), TP, SRS

B QFTROTT WIBOB0H ToFPONAT BeZR LaCO)

Q Ca(OH)yaq), +/ CO,(g) — CaCOs)+ H,0(l) (1.14)
(53QoN0 BT ;=) (F2,9000 TodperSee) )

Toadwent 300D <a§ mmasmm%m 2323 BReeD.
(1) 5@@@5 (WIse Iy

C(s) + 0,(g) - CO, &) (1.15)
(if) H,(g) 308 0,(g) RPOBAT LOOBMJT.
2H,(2) + Q,(d) SRH,0() (116)

ROY RRONY  VEHPYTOTT, HTE P Tk, BRNAD(TOBDNRH P
Fookwgngd) Moodwertmon 2.0me  GUIR, POTS. “sodne, Boodnen
30HRD 20T FS0INT.

23emedd  1.409 é&%s TR0 TY Qﬂ)w wmﬁzﬁomm@dm BRT o)
QBT 038 QTR %oﬁm msmm zﬁzﬁmﬁméd més‘%ﬁmo@ﬁ emw ascsmcsomms
SOBRYED, LBTEE ComORRE $5RMT0 DATD.

2OTVFT 3OPNYR VT YTTTHNRLOTT~
(i) FNFE WIOT TTI

CH,(g) + 20,(g) — CO,(g) + 2H,0(g) (1.17)
(i) @VATVE 20T WEIFE JFOD D0WIT AR 1ede?
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2eTOTIWNTEL) T FOD WRFDT DRI IINRQYONL S9DT. 3% 3O,
oY BEDRT STOTOOT TWOINSE:I. 23ecar ONONY BTTF) ITY S[ANRTN
DPTS BROWTT. YOTRTTHNA B, SORNT I BEND LR BWTNEI),
LYNROR!. B3 TR BTN DPWIAOLD, THERET YOOI,  TRIACR
T, BFeTT  Be@BREBNTY  SIRTIRONNT  BOSLERTOMDIT Y FFOI,
LTNATT. 85 JODOD DJex BATE YLATHES. B3 TIOHOD BOB Ve WD
6 0Q P ONT IPBWO.

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

(MYBrecex)

(iil) FBRT, TINY QTFIZOWOT FPOTREFT, LVOLPTOZTR AT L GTOHF| 5001
20T YVTOBTFOIING.

BepTUE 11 39 SHodIDBYIohoD) AFT, OB, ©Q 08 wIF,
NOPIHHTT HRdR WFF) WERBFCINE.

1.2.2 2% 0%

BeDWEE 1.5
BB VFITTN

BF, DORLFBDY (boiling TRNTT BHERRH
tube) 2g B, FIT TSeer .
TTDNGI. SAERS,

WEYTI, TOTDSRBRY, TR DX, WITZTEY BORRYS
@ ¥ QBT 3R T Pomr xSeer
WIETT €0 efm:’)smd A sERRY AhE0F SR AT

DETOOT  BORRIRCDEY Lamiagpa.
88 14 T B6ePRTHT[OZ

FOA.
-d)
DARRTRODTY, T T TIVOR, NE BOSRET
WEDTI,NNET R, 2 = 2
B R ey NPOR.

O BSeeF TTONY TITD WD wdmcﬁ%@% QeR) NIV TI? VOO 5%695

0 W )
D33, ToRBOHRR, DEF HANT.
2FeSO(s)— LR 5 Fe 0,(s) + SOL(g) + SO(2) (1.19)

(Fom Adew) (For =3 =)
S

3 30HODY 2.0 TITVIFIY) ISY WIBAVIN DFEIIPIOYT, Ve
DEFFRTOD. D VPR §0. FOT IS TOWRTEY(FeSO,. TH,0) mATN
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R=d

Q0T @mﬁ@éaﬂb& %@m%@@%gd DB, BN €9 wcﬁmméd QD J0TT
07 wg & (Fe,0,), RO @, ©3 = (SO,). aiien é3 eﬁéécs@(SO) NEON DLW
TROTIT. FOT eﬁge}cs@ FINT, SO, =Z SO, mio QONTINS.

I0D0 Fordeer JeEFUIW), FoaTIN FONO €3 T ) PWFY B =
Eh mmm%@m NP %m@éﬁ@é@ QUTOIRCNTOT WO TJ|WND APV
30D0IPNT. IANO B WO, Y WPWo AL LY IW|R. AW WHes
NTOIREMNTT), TBRODT-VRNTYEROW RO IIWOT. LPRI 30D,
AT ROT IFATY OTH, WF PR §0H (thermal decomposition
reaction) Q=T

CaCO,(s)—=—Ca0(s) + CO,(g) W20)

(Rosgms 3e) AE3 AY)

P NPRT 30NN ARRET YVIOBTRODTY, 3T 1.68Y QEBSNT.

23e0=e3F 1.6

ROTPTY 2 g AeRE, Jeees” TROZY,
BoReYBeNY Srideidny,
8Z 1509, CRc0AT[OZ  [FFT

pfesplenvialeln &ar{ra@;dojomcl BT
B3RO ageﬁofom% WS ToR.

Qezy) DT, DeEN0 7 VIYWOTTR
LTOORH NVOZVTIT, ms)@ﬁq&ra@%

zss 1.5 2033 6@5&3@&35: mm@zﬁ: )
ﬁé&iraez:a‘ c%e:s%zz?s DTWNE.

BOWD | WEIT |, PR RENBAIPORTI, Ve DEBEON0. B BRTTE
SpiRenT cé@éeja@ (NO,)). @9 «voEznE %ofb—

inL

SV

2PbINOY,(5) ——2—> 2PbO(s) +  4NO,(g) + 04(9)
(reANs %wﬁ) (2exT ©T &) (‘ojzg\msf wj Sk} &) (833%T°)

3R o5y WenHeE 1.7 ) 1.80¢) 3pe300m0d asn, 0%y QpE sodnvm,
TBRRCLD.
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m;pé =] 50355391 égﬁde m;péozbod DRTL3CR.

20> TRE DT ALY, - —— B
©TT IITY DT 60@71%35301
3RTCWO D OR)NEN 63%095

Too¥

Qe

mdwmq EeRr.288 1.6 39 I Son Qe
3RCOAVWOZ PPNE =OROT \ )
FOWED @m@pwm& HedX. TYT* BT

83 QWWONIWH), 6  Fpees, SRy

TP
DTHERETE, ROTIEA. {"j::@ )
DTHTERE BOBRHROS ¥ -

NTSY AT, 2oW. Jedr 8 1.6 A0 IIQFES.

Spistel} ﬁ@.@)é@# ST FOFY BONT), Bed.

A OVT ATE a‘gmeéri@éag éﬁméra@% NG @@rﬁ@é&a am@pm ee3
230ReTePN BR.

DT AP, SITPR W YTITLO[ZY, Y O DIOTIN0A.

PTBL  AWWIBNFY  TOIAD QORI BR, (Y  DeFWN0. 38 THYRH
THINIYIT_ O, FETRRRRITHI.

NTBR FBPoINYY FONT=0T WIONY! Nog, woTe SNT30e?

033, BIIALD GIONP0T 0NH |SOTBY WRNIR, HOFCWOT BRTITCWO.

PLOOINITT 20T WO, BIWT LIWONON TET TN TRVT WIONTI,
20TRT BeEROTTOZ TOEBA.

TS BOTFFTY DTOMIBT?
T8 TovnY O3wE WALNTW?

== 2

-

'y L IlI
¥R TZONY DIPL 2 g ———
Bood dpd@E Inodey, | zpotes Ill
©TT w6y CARRHT? el

e THIODI), FY BIOD
RRODFT B9839R (33 1.7)

30 OB I08I zﬁ%osa
QT TT WYY, DeR. uZ 1.7 B9 &S BRoHFR WEERY WA
usg% 33N 239% BRI LVOERMIT)T.
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B0 3RPTTT WP WP ARONFT BIFIIY AT W ITMHYTI,
Doy SRR, BTWE F0 WBYBH BY0H BREFT O, B3Y, W EYEOT VN
DBRITYT.

BROD 388
2AgC1s) 22T ER ) pas) + Cli(g) (122)

B0 BREMT AT A 008 VEFROTT.
BRODFT B39

2AgBr(s) ® 2Ag(s) + Bry(g) (1.23Y

FoedT FODNTRD, BT I VHT POSRABRTY WIHTE.
B30 OIPT AT Bt DFET JOINTRY, POLNTREIH?

DPRI SOONTY TEITIFINTT, WEODLY  YOF, BF¥H VTP DWBI Lert
CIPR)TOTEROTD TRTTE JFOI  ONGRTy, DOLOT), JpR) SLERTES. 30D
%e0B0IPMOT FORNYTY, WOBIHE FORNT OT|R.

BINT WenTeIBoD, IR

.\‘-}? lg 9380030
RRVR. T, BIOOT JIYD
2&TFF sodode W

2,00 TIYTY RTI0
3QeTT Ko WY
BT, BOFR. AW

030 @ﬂ
il

NS _ g‘{%

(i) X SRR, APONRIE) ©TT WeRFRT, WTEWO.
(i) ed (1)0Y TROAY TR'X', 2eOZ 00N TESBEF B
BODODTE, LRWORO.
2. @Rt "W WY L0 TYTY TONTET  WAOT
TFPYPPY WBROTTY RONTRT  WAOT  TFIT
@dwdé’édm TOOLOWEN? 3 AOTDY, BIOX.




TomRoRRT 30Ny ST BeITLONTS

1.2.3 IO 303
@ )

ﬁzgsaw
BRY

13

23e0=e3F 1.9

DR IPRT  BRENIIY,
IRNERY, DT WPYNI,
WTD PRBOOT FERAVA.
DWW W Q0D VD
TRRT DD BIINIY,
IiNERY, TG T
IR 10 mL T IS et
BB, IRNERY,

QT szg)sezs mwm
apielalelagi  Xwic] @?gp%o:wozﬁ
W ToeInYB 3923003
RYer te@edd WIRI 20
QTS FoO WRNAL, (238 1.8
() 20T FWHT BLFODIZY,
BredimoN WHCHYE.

BT BOP ——

43, 1.8 () 89008 Zednived, TR xSk
RROEO TN

20 REENY 0BT ToT AL TIBOLOT BRINTIRY, Bed Sried.
T, 2780 W NYQDT T ASEFT Qe WD SeFobI, Breda. [

1.8(2)]

T ISP TRTOEBY LOTB YT BRI wHRW, wHoDYE Bedod

aos?aziraoaﬁ BReOR [253 1.8(W)]

- -
N ) T = To¢
2?3@22;@@ e — Zmes o
— [aplvo) —
ERUIS o) e P
3T Bed (S¢ (X))

)

uZ 18(0) Te3RRT [T T F0BT IQRT [N Ty TowhE BSEF mRene Jecdd.

%)

BT BRINBeT FOT ws@% SNTH) DB ToT FSeT TREees ded
2268 mh)de%‘?

3 asmmﬁosag $9NT TOMONIE OB IBOT-

%)

Fe(s) + CuSO,(aq) — FeSO,(aq) + Cu(s) (1.24)

(T3 135 &) (6&28@" zaﬁc‘:




14 5)&3@8{5;3

83 $0D0NY FYF) TIT YT TRBOOOT ST FYTITQUARIAT

) )

OTEO SNTOTOSTS. B3 \@OSDOSJSDQ m@sﬁ@w 308 (displacement reaction) DIFTR.

(2]

RITYE FODN 9IT YWIRBORNTOTT

Zn(s) + CuSO,(aq) — ZnSO,(aq) + Cu(s) (1.25)
(o3 :vw;) (R3DOT z\;:

Pb(s) + CuCl(aq) —  PbCl(aq) + Cu(s) (1.26)
(=3 &gf%wf) (ReRT %@f%rf)

% I ACAAD WRYOS B, JOIRTLD AN, 7Y TRBIY 93

-]
1.2.4 ST 305

23e0e3F 1.10

WO TJOYRY e ImL
ARe@RODO ASEET | TRBEOTW,
BRNERS,

QIR0 [ FRIBY ™ B[
3mL 2560000 /8RS TR

'
\ Fpe@oRo Ideer

(¢ RO BROHH
ToY

2300 %@qec%w

SACBRY TR BRODTHT
20BR  mINTR,  W3fe T
SPa. (233 1.9).

g 1.9 Bedono BSees® I
ey DTZ, NIIALOY AReRoDbO RS LOOLRMLOE.

BONIIRRYT  WIVE)  YORTFI), ey  DEFTDO. Lot YOO
QORARYT  BNIH BFED  ARNID.  TFeTJDH, 903 IRDT I
30HONT), JECTT FOH DT,TR.

Na,S®,@q) + BaCl(aq) — BaSO/((s) + 2NaCl(aq) (1.27)

@edN3 =03 0836 020803 2 ~ed.cS6 2003 = e30836 203 2 ~ed.cs6
(RRE OO ASeEF) (W\UCVDC BRCO,E) (23000 AOCES (RPCBONO BLRET,T°)
o) [32 39} %) ™

QW TTeIeN? SO =B, Ba? n¢ 3odowom R9od Tew BaSO,
YOOERNT. YVOLRT YIROW YT, BRCRONO 3PT,T TBEOTYE YOI,
0339 30PNYY TETSFINY [RH WOITRHINY DATON IWOITTIC3RE BOBT
3ORNEZ, %Swg@s 300N (double displacement reaction) D.
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e[ 1.2 0, FOA. ©Y Jesy AeRT(I) JEders” BB TR0 BRRCFF
TRTWEMTTY, 5335 m@m

(1) wootT TIeTT? 26y CIPYWN?  TFEIRPOBW BOOINITBI), JesY
XZ0ZWYT?

(i) 38 3030 FOTWHNAT TOTOONIF HWEFTEd 20TCWD.

(iil)) QTR AZ %aﬁaﬁg@s $030de?

1.2.5 ems £ soso HTJTREED

3e0Te3T 1.11 CEbWe)
a‘n@o&aaﬁa@l £ RS, bl Sle)
&Omﬁ 2")%@5@0 LYRPOBIV ST SO0
DR 1g 003 230 T3, 5603
Thach, IREem ¥

2 (233 110).

2
Ve T, VFAO? o5 0w WIRFBROT | FoRE $I T worRmEh

TOPT  TROD. WL, BT ToT (1) ¥ WA0T SeTmord3T. B 3T
) oD% VOB ad% 5900 :a"o:)acirao@ﬁ SR %ed @wxﬁ eﬁédw
momﬂd&@m

2Cu + 0, 224700 (1.28)

DAOIPNTOT 1 TR, (CUOKIR Foees BFEREHT SAOTY, FOWATS 2D
303 AT Foed; 3T eI\ 0T wegd, IBHIT IR TR, BRTHIT.

CuO +H, —= 4 Cu+ W0 (1.29)

3ONONY  TRWPOTD SIWT BJEWEROBS, @D YERFEd  (oxidation)
riroo@d améed 3odong woﬁfaoda Skizy mma&aozsg DTN OTIRE D
(reduction) rirao@d @53 éed

88 800009  (1.29), =z (1) Gﬁééw BIRT  FIDIRORT B
@w%w??@ﬁrbo@d édc&@e&af ejz%uas TEER08T B m?%wmamao@zs
o8, $e00oNY  2.0T wéwérs@ emééws-sariraozszﬁ mé@om TESWBEBY)
@w%mﬂ@ﬁ@o@cﬁ QO3TH %oﬁomﬂa’a em:%ms-sa OTIRE D %oﬁamio T 6@#
(redox) oA QD(—\b TR,

CuO + H, —=2 4 Cu+H,0 (1.30)
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SwoF, $ODNYR AR, FOF) YVTHTTRN:

ZnO+C —>Zn +CO (1.31)

MnO, +4HCl — MnCl, +2H,0 +Cl, (1.32)
309 (1.31) BQ Bwes® w%ﬁmaﬁ.raocsa CO 8NT ) ZnO WTTHE Lo700%D

Zn ©n3. 308 (132) 39 HCI wwdmFeennom Cl, B3 MnO, ©msRs eorie0m
MnCl, sng.

B0eIT NTHTTHBNAYOT FONONY JROFPOWD BT TEWVEROTT Ve
F[RRERD  FINEROT3S, ©W  YUITFONRORT 0T Y BEIWTIM:
30HONY TRTBPOW BIRT FTIWIROB/T WPT® BWRKT THEWFROBS, W
WTTRF COTRORT DT LTIWD.

(O8]

WedTeE 11 &, 302309, © NLAONOIT MPONY(FIXD") FEWTHCT RO
WLOD zageio&rao@ﬁ Q0T VPO R, dm%eﬁoodao ef'gécs@ S | TSN, B3
30HOHY dmcle%)ojao m%&”wsarirao@doﬁae BTRO ORIRE LPRRORTONC?

13 26y eo3[ees SOVAY TOROPAYRY)Y FyNODT  WeIITY
ESIEEAN oY

1.3.1 xo@ oed

BT TROND JRITONTN M@mgm@wmx =08 30k O
Torte PR WY FOT NYT BON WHHT TROD SeTI BROVIYTIR, AP
NIVATWTDW. B3 TFONONW, WOTISEON TP BB, HBOINVTYT R, ZES.
VIR, BOPY) CRIBAW YT Ded BRYIZ, FENERNTN. ey Ty ) BN
e evotnm SeBRT EYII, NI CT? SR 3T, WEIT BRONFOT
30003, SIRNAW, | BTONTOT  STWAOWN O FOTYTELIRTNT D0
TP, Y, T8 TIOHODI,e FOTYTLA(COITOsIon) ST, B0 eI
3, SeBT Y TN DT TAT SETIND BOTYTEF, BT YVTRTTHNGONI.
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WTOSRT DE
) ¢

238083 2.9

wO A, DI NW _BWLBY  morsz HE0,

@mm lg ws NaCl éﬁzﬁn%@@ LIRB0BTE b

3 83 24 Y L0 ATHROT @::e ; e
PTITCONER, DR - = N
TovE, 4O A0TSR OF Cmy o

%edA. Aredodo_ |

3w
Qe DIT), VeFAND? INFT T
BPUF, SR BRTET00E? OO RS
LYRROBT

ebg B 2BOIRT  Jed @uﬁ
ﬂmsaozﬁ waeg g 2.4 HCl 030w 303503




SR TISHAT DIy OTeINTD 29

0SRE BOTLFTY @é,sgo"" TONTTD ey udmmgd?

BedT BedBLFCD SITY
(i) 3>% HCl wdo
(i) HCl mp=eo, asyne sapeod mdeens 300808 Jesy) 03508 SekI0F 3 30007

TOTOTTED BeTVOSTHOTIONT T, YZIOIIDT LAVB/I), D) TFRRVILD
HRI0D0 EYTT BROOWT NHT 8RS (drymg tube) =T mo&amﬁeﬁa

8 Tdeeny) HCIWYS JBReexs® ©ospDNH 0T 90B30DY
B IOTPMOTTH  DOLOTI), wa&méd Q00T DT ﬁoéoﬁa@ HCI @mm@s H
©O3PING LeTERR0E m@smcg.

HCl +H,0 — H,0" +Cl

%zﬁ,raeasaf HOIPRNW 2.0830370N. AVP)DY. SBT3, B REOT WERNAROON
Noo:'i.raeri ﬁraocs @Jéd@dﬁﬁ Sioteleln éc&muas ©OIPIAFI), |CIPTONLR
H'(aq) @5 éc&@e@oﬁoo 03 | (H,0)) ebocﬁe 3Rc0TIe®.

H'+H,0 - H,0

SN 2e03Q H O™ wme H' (aq) ©O3RDNED, GV0LBRET 0L0TR),
Y JRCRTER. A TP TJIIRAWD 0T ' TTNTON DTIT 0TI,
Seedne.

NaOH(s) A>3 N&* (aq) + OH " (aq)
KOH(s)\227/K * (aq) + OH™ (44)
Mg(OH), (s)—="—Mg"" (@) + 20H" (aq)

BIFRNRH Je0IQ F@eg @ /(OH) ©o3nDRAGR, 03emRmTH. Je0IY
QDTN @@5@71@3‘9 50D (Alkalis) QR Ze.

) @a%@ﬁm Qe0Y DDeTITMPNY. T0FY e0TY DTS 20T
TIOTR. VY (BOLLD TOWLITOIT, Bl T I FOTYTT 70 BRODH.
Y TIVONTW), YVOLNVITUITIFO0T WRYNTI), BoPmende W Tos

SRR [PELOTI. dRCHF 2.10QTT TToNNTY SR FIONEOND?

WA 2y BWAD H' (ag) D), oy Tzapned OH (ag) sosmmdriva,
WPOBYS 0T, HDSARYTOOT IuyeFTr0 FOVOHT, S5 FINTOI
2B IBITR.

B + TTEN —> O/ + D

H|X+M|OH — MX + HOH

H" (aq) + OH (aq) — H,O(])



30 SN
R=d

SR W, TTRNAR0OR DT> WIRAWT BFoHO DI, 2IRPORT
ebomcjme1 TONETY DRCTERCED.

23e0e3F 2.10

%O W30 10 mL ‘a)edab& éﬁcﬂa%@%

Wezon oy TR oeg @ H SO, Fedr ) ResT WD, TN &T950BY
©weom® (swirl).

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

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

ARCRONO By @ MHANTI, WFr BedT BDTUFONR, WITWEF A [T
Qe DEFBATI), ToDIR.

TR DT DTERER, S AeOIY
QORRRDT  BIOHOIO /8T WLTOHFE.
mOEET ST CX OoFm IR OF
BRI, VOt FeoMWI/A DPT ST eR.
OSoFenee  QATOZT . FLLRRICIROLN
BT, AFTBON QeOR-FeoReR. Qe
B, OB COILEE) SIS o et vt

2 : “godcn Xodes
DACTRRODIN0T  MOESm, AOTRTIZR
2.TBODWTBT. WOFZ FOR, 0F &I T
DY AReRONO Bwed & MINRNT LoD BedT 2e3ddod FoFeTJ/RY, DeFR.
(238 2.5 B Bc0T.)

BB OPDY TINT/I), JCOIR0ON NI BRATN DFRPI MFIYTB
SR (H,0/OH)NY 7003030 3R:003RMITI 33 TFOHODZ, FTO RePRDE
DO FOOINTYT T QYNYRY, TOTOT ©5) WFw0 VO TJTOTH DT,ZTT.

&U T

1. HCL HNO, @a5o0nsd 90 ogmeond Sae0dd mMens),
o

203N EDEY =3 THERNCTS03IE 003 3

BSRLTOCT VB TRTRCA 03D AOCINTNG
T -0 [ag]

N

.
2. SRNT ®De0D TRWHR ATET WOT 3
3 o)
3. ® HCl @20, 30F, L x 5onss W B0, D9
[ [ < d o
4. SB[, ATOTRAVATON, SI[I ¢ O FeoRSeIoTR
B a0 VTR, HeORWOTTOT dTOTA RWPWITYTIEE?
> TR




SR TISHAT DIy OTeINTD 31

P e e Dy e A\ P D 00) O e o) D D O A 9 A= -
5. STNT T3, MOTCOFRRPATION &,BRLICNO 93 (H,0F)
[3g} — S -0 9 - >
- 0% S N ) Py = =) O\ e e =2 =2
N$ TS0 NS GO TWOTTITDTCTD?
- = A= 0 = =R aA ) D69 === ) e e =0 =D
6. RLRCBONO u),wuﬁc, 0 oWV Y DWW R0V RS0 N
9 —A9 — s 5 — - 0 ™ KX
N o= N9 e =D =D = 5 AR =2 N\ R ) ) B
QRITRRYAITIN B@eg @ ©oSD(OH )RS Teo8cd @Hded
O —A
- I =2 N
YVOEIMT  TOFTECD

23 o) OFT TTEHT TYWOND O, TROTNI?

B DB IINNY IBAT FFF MWSTLY STN-TTOI  ARBIRIE,
TR WIBWTDTOLOTI), T SYNT . FTOTRITN BeRY H' 950
OH  ©03n0n¢ Tmmoen 3RDCSRPTIL, ) 2003 VgendQ| 3O3Tes.
RBVETYDT B WSRINTI), TP  TOBPHOZFON  FOBELRBENLITBITC?
RPN ©) UPW JII OTW),_TUO DOLOTI), T /De0F NIRTITIC?

©3es ARWINY WTFoT0T, MTFET BRWITBI), VIR AW, WIIPTLTTONT.
OB T ARWTR) TRBHOTIT BBALRT BSWING QNG FTBRLNR ©Z0rdeamoN
QAT WY, BRCOMIT.

RBEBYI BTIRET SOHING TTZ0ND, wIoded pH =PI 200
VIZONIJ), @apwe@@a@xmﬁd. pH IQDZ p &edFS® gROD  potenz’ 0w
BTN, 'mmqﬁér' ROV BT BROWT pH WIZTLONY o) RRRIEN 0
(863 5e0d) (Do 14 (8e3 TYOLOR)TVIR SPODWTOW. pH =, FTFN
TR BREON- LT TIYNEO gsmmsael TRWROT sogﬁéofmﬂ FonReR.
FREHEIONO BOIPINY T BYTHRL, pH BPw, 3D AIT.

3wy Te@nd pH SR 7/ pH ©¢3chg 7308 3R LS sageed
TRBEB), BEAEAID. pH [P, 7 00m 143FR DeHBOS, AW VLTI
OH ox»BA¢ TOZ HRTWH, ARWWIH. ©@ouBT OB 3§ BT
(288, 2.6). BRI PON | TTEET AHWINOT [RTWOE, TNBIZY, pH wFoDLD
QPRZIT.

€35000% gmw ézﬁgj%do;’g)m @ T, LRecH z);ms ézﬁgﬁ%&s@m

H' SRRY 08 TP —— ——DH' SSnNT 70T 3RBTRMOYI

ug 2.6 H(aq) =35 OH(aq) wosnmne mod wnwemod pH <P wawembdmaym.
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3ed=esT 2.11
BoexE 2.289Q Bpetoxm momeons pH SPoNRYI, Toesr.
zme @eﬁ%ﬁ@&i DDA,
A, DEFBNY STOT et BE IWIT BIowmsseDd?

i.raeags 2.2

zo TR PH ®na@ weg [ B0 | SBOS ws
pH s,

(L

I CRUOTR(NRET PTED)

2 CRUUTR(NWET ~O0ST)

3 9ooE

4 WFICTOAT WEYTLE VI

5 w0 o8

6 D

7 mmé@&m (OF

8 Y e

9 1M NaOH

10 1M HCI

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

LT T To—
N\ ly

msTcx T—e‘bozﬁ o= m;j Ty N @T@G ARERON0 %@iﬁ

(BHTPD 12)  (RIPD)2.2) oy (7.4) FPNASR (10)  cwe (DIRD 14)

% 2.7 pH ®nas ed doxy) mang SHne pH SFo,
(Wepneh FTO Ty SRAFTIEIND)

R DB TTEHNY T TwRN 9P w3 [P@E HY @3 OH
OSRING 503%05353»1 OTOOWAT. TOF) WOTE FRTICH WOTT, WO WBRETOT”
FREREEREOT BT W WAWT U IRDILORTEF D0DLVEROTT, VY IPT,
TRPTY BBRET WOIPRNTI), WBY [RWEH. T, H' ©0osmdnedmd,
NI TRWB ST, TP SATOBH I 3RD H' 0oSmnBdNe, vwdd
VRSN STPRYDY, WFO STHNRTOTR TTANTT. N A TP I WWFO
@:@é@m?oddem RO TBERTI?



e.-s:gﬁeéa a"ja@s@mﬁ 5333’ ShvfaoTat=s 33

23.1 BFEOOF WeIITY pHY HEI,
%%, b3 Trines pH Xeg mnde?

S, Bewey 7.0 00T 7.8 pH 0200Y FONFITE LT, BeANED 83
TR0 pH WTRTTBONY &P, WIDBVONWY:Y. DY Je0F pH &P, 5.6808
BRDOIPTON VT, SNTY DDV,TYT. SIRIIOR IOR TOWR, BT IWOD
De03 pHom, 303 IRBIT. VOIT IONYY ROWONE Woomy) WITTHIG:

933 IR LR

DINBE w030 TERTY xo%ase BT TWFT A9 B, TYO
RRCBNYOTONG. 88 NBTY 286w @&%ﬁ@dwmdom ey PRI ECTI?

T, L3O g8 pH SPOIR?

sxéms e:s&raerié%d RSl QQFH pH maso?iofo @rﬁ%&)d Sﬁécj e:sd@er%%d
bARDvolatal @ﬁésmcj pH B0T0HRODLD Qe DG s@%iﬁ@ocj WY, AOMGA B
83 YR DTS 2.120Q D[OATB QpeITY  pHOD, TOesR. ey WY,
TON&AT 5@@&5@ o350 xsémﬂa e3$o3NTI DOWOTIR, VR TODITNTO.

3TN w12

2,00 TITYTY 2g. DI, T WY wIg 5 mL JeTJ), AedA.
VIV TLINTI), TN, LS.

TIYTYR FUINGT, Bl D) BnehE TRIW), TPYBY BonkA.
3pepe wpRen pH IPOBD, FIFIT BT NRT WA TOCIX.

zme TReBTY :sxsmf i =vtaoratat @3503 RR3T msgs pH 203 dey) oS
QS@FOSDEZ EALo VAL

8, Bermronm/®mEYs pH

SF, BT FEREROT S WIVOWIW ST SBIODH DT, QW
%BTY, TR WRBHE STT ReEIFILD FTZ/ION BRWIT. Wecor 30D BOTLFFTY
%B0 WNTH0T WHT BT WIDORIT T [T IR DY YoOR TTEATOMITT.
85\, JREAV0T  [NY JHEODLD HBIT SNTOE  (antacid) N0 FTODOWI
TIIRNGI, WEWTVT. 33 WHRONT TWTOFTY BOTH 20T TOTOT) AN 0T
RRUOYT. B8 CIRTUTINWD  TPTO ST/, IWFRRIRITZ. SN0
Bweg o (milk of megnesia), womd PR, TToHONT WBWIION 88
NTeTF WEBOIT.
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k=d

TOR T3P, TomendE pH BT

2P0 pH 5.5808 3RBRRTIN TOS IR TWTOLHMID. AN
é mz%@wéé Q0T (T @odao —owews 20T fo@.%ﬁ SRX) amzs@wdm &@5 @mm@
dead @3503 {5030 wﬁomﬁd T Q0T @@eﬁmﬁa@@e w53 momoda@aﬁ pH
5.5 3,08 3R 3TN BT *ﬁéé@@mméd SheRlefovizievvialelcle moﬁboﬁa@q VT
Nﬁd DB BTHITT BNy &w@séomod moﬁboﬁa@dow LR BCOTRNAD SRNRYIY,
ema% mmsﬁ QTR IAMETV VBRI &médodé eﬁmd BeTI0D 5036
moﬁaoﬁam ‘”?,5 rira@ﬁoefg)m awﬁ@m R ROTED ARBIPTITN TF,ERE0NTINTOT
WRT IR mﬁfn w@éﬁo@déoa’ ézﬁawa BNV, 3@3~M@Nw§3m DB ZYI
333 55371@3&)5363

TOTRORAT CINTIOTT FROT TX, I THINGY DTTH.
) D 5 IR

DeoTRTETR Hed JREO0T BENIJBRORBHLTD? HeRd VR BTN
RRABOIPT 20T BIY) IReeYI, LPONR TTEOTRIT,, BEDFTN oM,
TN ARCTTOZH @mé TIREN BRI Je), Y QVONOT LTI
Qe 2OF NBT  (nettle plant) AN DDT (FATLORKL  DFILCOWT
BRI, e YOIT JRHEN | FOTEOTOTI.

QINER) 3@3@56:96 6033 acmsd

OIAT PRI FODOSH FBWRITNG. TT

N B o DSTH) DT BRTLINT, BRODT) B 3TN
e =SS YN\ WL/ = < @ ©
Npog [ Bnesoen a”xae@% 6@3§ FOTEOOTVII. ‘acS%&
3 \ X s -
‘%ﬁ;ﬁ/ N, FI00 BPNYOT FRIOWT DFPJLONT &),
e S Z/::_ , UG, AWOBEOOWE  TOTOHOBT  YYOTOTES
Ne— 152}

(dock plant) BFT 2SMAPOT & PENBI,
emmzvﬁ)z:b, Palevy mmaémﬁ 308 NET wHoRGe BLoINT T Sﬁg AeR)
PYQOTTS BAFLFIOTID, YWHAWQTI? BNONT R0 THT FOTLFTY
JdedeTpWTR BTN  DOINTHI, [NLTT DI, TRFLeFoT AR
SYCW,., YOBH WPNINOR Y[R, CSPPYTITTL  TOTITO  FOTTIOWT
\wamcmi OB AR WORTBORNEQ )
i:acagﬁ 2.3 %ﬁﬁr%mﬂ BROBDT 30T SN

$7neE 3o $FNCE 583

Aatey WEIT SR BRI RIT S
389 R8T S Iletn 28T S5
SV ERLRFOT By 0 QTN 3R BogRecclns 8=

TTHPCOWNT 5330
tpmmRERe SEDIJIICHW] 308 2 W0 NT -
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35

I3,neh
A}
P —a = 60 . ) — 0% =2
L. Q3D R’ VDB W Q0W QT TORINYES.
eMm - =
~ - —_ 6, - —
o pH 6 3D e W o pH 8 3w
=0 22 Noou=F p9ATN=NTed TRT =202-20 =\ edd)
TTRLRT  WOSRINY T JRH? ARNTY
2. TREHRT Arews e H(aq) oosmsdns med3o
A o

- ) RN~ A=
DR VT XZYeRCCNWINR?
— 2
- - -\ = o == 0= °) - — ) o - o
4. 03R& ROTPFNYY 22) T8 BT, TA PRNOD
el N 9 K ]
- 5 - ) A= o= o 7 O )
A AWEY(TOION0 BT ,T3°) WHW0 PIPT ALY
e jac) o~ ~Q 0}
D e ) f ) e — 9 2\ =+ o\ = 2
D005 ,TF) ODDO ACVR(FICNO  FToLwR
9 —~Y £ )~
WORETVR?

24 OFTene B0 ARI

QNG BOBNTY OTEMT YLOLRMIYT, 00Ty DPINNTY T SPCRT 3.

N o) DRNY 3035@6% VBN I emwoiramﬁeé RO %15

2.4.1 OTONY DOV

3@903@@2@

3EDTRE 213

3SR ﬁfaé,zdaw OWONG ©ENERT, WTOWO.
wfamNosao cﬁew BRCRONO eﬁew ﬁef)ofno

m@b @mmosao i.@eddw@

TR,

eﬁew dm €030 @ew

aamd Ndew N@e@osao %@edw Auae@ofno 693@3@@39 Auae@o:bo %m&xae?éew
i BINAD DB IJ|FHNP0T XDeIT OVEONTRY, THODWTW  DOWTI,

20Te T | BPW PR THRFOTEI, BRODTT  OWEANH  2.0T3e BEDOW,
Beony) N IeR. LwmwmsHr NaCl =) Na,SO, Zrerodo ozens &mow%
%03, | QaTse aeé NaCl =2 KCl &@edcs@ emeami ROV Ae0B!. ey
BRBRTONY 33T wme;@ DT, &mowﬁ@a’n mdaéfm&csa‘)

2.4 OTeAnS pH

2303 2.14
39NT OTONY SO FONA.

3003

RReB0DO %Jaeézs@ wamwﬁao ﬁdbﬁe@s@ SISV eW]e 3\.@@5(759 ESVALS Neﬁew
Nezew me@oﬁoo 363, Nfae@ofno @aﬁme‘ﬁew B % 2eB0DH0
ééz&@)ezsafﬁziraeféew, (VBT IR, 3P OBNTIR, éﬁm&@%mmm).
QeoZR00R BRYNY DOeTZODT), TOEFX(BADT AT WIR).
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dumrdnodn 35 wowmns $oHoRI, Toesr B pH nw wer wne pH
BOTIEROWD.

03305 OTJEANWD e, @@é@ew Clap! 3@33@?
OTENTT), YVOLDTPELY WHAT BT W) TTIRATY, TSR
), DeFBAYI, dReHT 2.40Q F[TO [PA.

émags 2.4
s

c\
- -

TWO S W, T TTTRRS OB/ SL3FND @InY pH ISP, 7.
TUO G5 DI DWFO JTIRD | OJENH 7 308 3R, pH [P, ol
BEREONTONGS B TP TIpTH IR, WDWFe €T, oBeons pH &SP 7
308 T BIIREOP Fows BRODS.

2.4.3 TRREUYVRR0T TomRORIFNE::

BBELBHOT BB N, AReRODO. BII T WBVONT FOCIRNDOT
YOZITIMIT OB/, AReRONO %@eddcsf DOTH  ITOINETVT ROWOTI), Ay
Smnde 30300, A STITTFY WY YTIE OTEIBIZ),. QTR0 3@35@
OBED POLOTR, DY DT WedFLFODY NDIACDE BTGEO.

BRNTT A BRY | DOCTTONDT O[T OTONTT),  WIRRORT. B8
OBNPOT  ARCRONO BRSO,
BeTERROIMTH. FI YOVT TONTNRAR
DIW OBCT  FPANYY. FOWW TN, 33
BRF TORAD SWINT FFORYOmIN
AOBVIITN | FOW WY BROOTVI.
2T, | I (rock  salt) oIS
OReRsen (bygone ages) 330TRD
LEONTRETIN TLILT TTWOTIH YVOLRNE.
3OBOR0E BT NedModd SBICMET.

mmmé MORONTT TOR 30D BB AT FePTTW. RREBONO
3G T, ABOZ,, BRCTHWH O TIND BOFETONZ 02N AN
"R3B




SR TISHAT DIy OTeINTD 37
mmﬁé YO, — TOTRODIZINONR WOTH saag d:’%

Lot BRT  TOTPT, VT ARCRONO BB W, VI ARCTD, TOXOT
AReTED, BN TRODOTH WFes DIWFT JAWNYN JW[0D TePBATONT. 4N
Y TR WO [T, B3 DY [ANY SIWOIONY  WIATYT  DOLOTI),
S¥ENeACN )

BreR0H0 Bwod

RpeRodo 3RTTS wOeod BT (BT T ORIT) B
DI FTOTH, ToOATN, VT VPR BROD ARERODO FTog T° WOLRET.
B3RO YWBTNOT-BHLT W) ARCRONE T & T30 WWII V0TI 20w
BINTD, IRNEROB BE, §RET-BDBFOHOH0W TFTO JeBERNT.

2NaCl(aq) +2H,0(1) A2Na@Haq) + Cl(g) AHLL)

32005 RO SIRCTIQODR DT FWREY WAV FBRTTYON
RIDNBOIPMTH. AHERODNO BWETE T WO FYUTRE BaNTTY YOOLRMTT.
83 TFOHODY Y GOIPVTHOTY AT LOSTNHE YOTOIVTIONS. 88, 2.8 33
BRTY WBINE WE eruwoif.aermeéa‘»gl BRCORET.

Cl
DO BREFTHR, BOBRIN, r

w3 @) O RIT
| I

QOFINAD, 8383 (Margarine)

Ho
2.0.5, RREOWIIND, SAReyTeR wdeRciD

2.DF.2, FeL3TOTIND ‘

“ ' NaOH
e o LERROBME 3,5
o

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

oo  AeeRBONO  BRETI(X;07) RBVRT  AWOIEIONY  BYOT
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 J FORRERS FOSCRFTINGTR BT BRI, CaOCl,, FRIHOT
TEIQRMTT.

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

(1) 28 RFICNY B T TIW), BLOTF TRTBELY TN, T IODNY
WTT STYT, WBeNF TPBLD TFY TPoRCNY BpIT WO, 8
TIPBLO

(i) ©dez ToRRONIT FoTVFINTY YPTTF LoTDOOIIN; W)Y
(iil) BROIT VT, FLRTIVTARYHLY FRCORTOTEFDIN.
TR BRCTW

OBR  BRLEIBRI, | WRPITN  WBR | FDFONY  ThedodeE  RORO0IRT
TERemD  YTYANE  IoIWOFONY  wTAEENAWTIT.  FOIPR), AT,  WIN
eleodnss e |\ BYRLY HeORTT. B | FOOINTW TARONIT BATO ARERONO
F@EReRD Fordeer SetF(NaHCO,). 980 S303md3odd ApeRodo ERETTEIN,
2,000 BLPWAON YVTOIRENTTIT.

NaCl + H,0 + CO,N/NE%# NH,CI + NaHCO,

Be0TWE 2:140D.26y FeR0D0 BrpemT miner e pH ©oesu coo?
CIRTW, TWRETOILD AT, DT WIRTITOW ey SReETNPTO? ATROTD
A, BRTI, YOOLNJIPRT  JIREOD OTJEIWONT. VW BRWTIN BB,
FOATRN 85 YN 30D THOINTT-

2NaHCO, ——— Na,CO, +H,0+CO
; VY5 2 2
(RReR0DoTBrems  (Reeiodo
Tod e Sees oL IeEF)

RBRCRONO  [RRLEI TURCF I RBWITONY wIed  YUTOIRENNTIY,
plelala
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BReRCH0 [R/LET FLRRTS LOTCIRAR

(i) BSesor TROD  IoI0F0NH-AT WA Beem  (RReRONO
FRERERT TOURCFICLT) WD) ERERFOT GINTOTH 2,000 AV, 30T,
odmery GINT NJEETONT. L3eIONT TVRODTZY, TATN VP JOILOVN
WDIRRVATRN 88 EINT 30D TEOINITT.

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

85 3oDONY YT I0INPT WWWFT FWE T BT OPmw FTOI, WYL

D DB, FOFIIRRLRIT.

(i) BRCRONO  TBRLBT TR TCEF,  STTOTWINCORY  2OW  1FTIDD
3TN, %}m F000TONTY, BBITI ﬁzﬁaaﬁ@ 83535333 CIRES mepwéd
BB WTIRT aecéagd

(i) AT, 08 SORB/ ARTW-BAT YOTTTONYY, WYZOTTL.
ToXONE BRceT
RReBONO FQYEBW ROT THWEINT BB,0T,0omCPIFEOTT Na,CO,.10H,0
(PXOTF Bew). LSO BReEITR), AW WVROT ZReRBON0 Fotdeer SetT

TEODWTDTOUOB, V) e JpeRPYED; ARCRONO TRRCFIETS IO
Be38e3TOO0T, TWXOTY FRCT YOOLRTHIW. ATROT TIIReoD V0.

Na,CO, -10H:() — Na,CO,.108,0

9@ 10H,03 =H@ZHed? amd Na,CO,o=, 8.3 03mNR3Hoe? 38 I3 7
TR BNOOT FORTYNPLZDAREED.

BRERODO FBRETSCET B ARCRONO B HAET TR ST wies

30T TIONNYAR YVTOINTTONTR ToAOORNIBTRATONGS.

G}
TOAONT BRCTIT LVTO3RCNNT
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(iv) 2B, AeOT JZ NRWTI ATOTHN YTLENTTYT.
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jfbﬁﬁ?f@% R0
3. MBA QT WTRNRPALD WFRF ADERODN0 FOCINTBI, B\
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4. ZReROP0O  BTRLRT TOLIMET MET |\ TISOTZ), | T

DTMTR? B3 30N FENCEFLO 0.
5. TR0 d

BI-TTYR ARWTAKD TOMOND PR/ TOTRAT WIFONFONTY, ARNTIY, B3
BB TPIINAY /ATONFODI), ARWAIWIAET.

VDT G0 Moeed o0t WHRIY H' ©oinone ¢voteniad. mResd
OH™ ©03naie 90otmmddd, SWIT TToReod moeod, 5o080m0NT3.
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By TR@en dTWeE pH wPo 7. sigecd mo@ed pH &SR, 7308
3RW VBT, TTWEOD T pH P, 7808 DI

Beansd BpT pH 00 I, Y0TeTI0H FoHORT), IR
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T T, TTIRRW LOTIREW IWHRAYA FOWOTTE OB[EV 3T ATy
SUOLDTIORIT. l

Nw%esdsa Qe Nws SPTTYNE O[T TE FTWE R WISIIEI
aeas BENNY Nd Noﬁomr\d

OTND, dm@s BRI DB ma%mﬂ@ o3es mwoirammfab RN,

- ¢ N
L 2,00 e 30m IO, Aed wegd wBORCNVRTS, BT pH IP
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2. 2,00 RN DR FBRAT BeIoD WIVNTRODR ReF 2 WBNE SRS LIV
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3. 10 mL\NaOH' Goweesy 8 mL HCI cpsseation momeeossmon 333 e836o
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(a) 2exBReHT (b) SeexxQz0T3
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5. 33 BENT TOTPFNTY QUOLRMR TROOPIT FOHNY T BWeFTEe 0B
TO8T FOTRNAT HeNesTLD 2)T0WD.

(a)) mTOZ RO OF oI IS BRINERODN BEF AN,

(b) moT0T B EReEROT By WNLAON0 TeIoSHODR WEFITN.
(c) moTOT TR 07 S YLINRCN0 RBROOT TS ATON.
(d) =008 X EREREOT Wiy TYOT TBRAARODN BEFITN.

6. SERTT W) TRIRCT TOTH FOCWINUL AT [WHLBRT BRODFIITBIR
DYNTI, SRLOTD  BNEFFOTTONG. QTD, FORHLD WO aémﬁw%ojam%
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o J
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11.

12.
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14.
15.
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B 07
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POARECO? DI, emgdé DRTB. JeR.
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(a) o3 o I3’ pH o), 6 (00T |\ Fo H0oNID  FER 03
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QWOA.

3&5%@569@ 303 0TBeDT HTW mmad%mﬂm& BRB.
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J

\hﬂ.,.'

(D) daBe ©B Rpws J0IROR.
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ToeTY FondA.
T, TIENER, BReRy WY DRINEI, A, B, C,D x0m mooda.
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WP YW Beemd T[T, BOCD.
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2,000 20a90HY 20 mL Bee®oDo %dd@euaeﬁai@eFéeésF(NaHCOQ
OB INTVERS,

V0 AR 07wy QI THI TRevasyy(ignition: tube)
23000 BRNDE (288)2.10)

293008 BOBFTR, BN,
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TBS Toe¥
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B BRI TRF eI
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(b) Fe3ch FHRUE W BRBWHIDHRT.
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