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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’ 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 committee responsible for this book. We wish to thank the Chairperson
of the advisory group in science and mathematics, Professor J.V. Narlikar and the Chief Advisor for
this book,

Professor V.B. Bhatia for guiding the work of this committee. Several teachers contributed to the
development of this textbook. We are grateful to 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 Chairpersonship 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.

New Delhi Director
30 November 2007 National Council of Educational

Research and Training
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PREFACE

This book is the outcome of the efforts of the textbook development committee
appointed by the NCERT. The committee met a few times to interact with one

another to improve the draft. Then there was a review meeting in which many experts and
practicing school teachers were invited to review the draft and suggest improvements.

By and large we have stuck to the format of the Class VII book. By now famous characters,
Boojho and Paheli, have been used to make the text interactive. Attempt has been made
to recall children’s own experiences and build concepts around them. This is designed to
connect science that they study in the school with their everyday life.

Many activities have been suggested to clarify concepts. Some of these activities are so simple
that children can perform them on their own. The requirement of the apparatus required for
the activities is minimal. We performed all the activities ourselves to ensure that there was no
difficulty in performing them in the school situation. The activities should also help children
in developing skills such as presentation of data in tabular and graphical forms, reasoning
and drawing inference from the given data.

The language of the book has been kept as simple as possible. A large number of photographs,
illustrations, cartoons, etc. have been included to make the book attractive. To help teachers
evaluate children effectively, a large number of exercises have been given at the end of
each chapter. The teachers are encouraged to frame additional exercises to test children’s
understanding. Some challenging exercises have also been devised for those children who
would like to appear for the National Talent Search Examination conducted by the NCERT.

We are conscious of the fact that there is a paucity of additional reading material for children.
We have tried to address this problem by providing non-evaluative boxes. These boxes, in
light orange, contain additional information, anecdotes, stories, strange facts and other such
interesting materials.

We all know that children are mischievous and playful by nature. Therefore, in order to
prevent any untoward incident during the performance of the activities in the school or
outside, necessary cautions, in magenta, have been inserted at various places in the book.

To prepare children to assume their roles as responsible citizens of tomorrow, attempt has
been made to sensitise them to the issues concerning gender, religion, environment, health
and hygiene, water scarcity and energy conservation. We have sought to weave into the text
the value of cooperation and the importance of peer learning.

An important feature of the book is what we call Extended Learning. These are totally non-
evaluative, and purely voluntary activities and projects. Some of the projects in this section have
been designed to enhance children’s interaction with the experts, teachers, even parents, and
society at large. The children are required to collect information of various kinds and draw
conclusions of their own.
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My request to teachers and parents is to use the book in the spirit in which it has been
written. Encourage children to perform activities and learn by doing, rather than by rote.
You can supplement, or even replace, the activities given here. If you feel that you have
better alternatives, especially with your local/regional flavour, please write to us so that these
activities could be used in the future editions of the book.

We have been able to include only a small subset of children’s experiences. You have a better
knowledge of their experiences because you are in touch with them. Use them to illustrate the
concepts being taught. Above all, please do not stifle children’s natural curiosity. Encourage
them to ask questions, even if sometimes you feel uncomfortable. If you do not know the
answer to a question on the spot, do not feel embarrassed. You can promise them to find
the answer and deal with it later. Make a genuine attempt to get the answer from whatever
resources are within your reach, such as senior school or college teachers, experts, libraries,
internet etc. If, inspite of your efforts, you cannot get the answer to some question, you could
write to NCERT.

I must thank the NCERT for enabling us to talk to children through the medium of this
book. Every member of the NCERT has been courteous and helpful to us.

In the end, I must express my gratitude to the members of the Editing Team, who worked
tirelessly to help me bring the book to the present form. If you and your students find this
book useful and enjoy teaching/learning science through this book, the Editing Team and I
shall consider ourselves well-rewarded.

V.B. Bhatia
Chief Advisor

Textbook Development Committee
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A NOTE FOR THE STUDENTS

The team of Paheli and Boojho will be with you as you journey through this textbook.
They love to ask questions. All kinds of questions come to their minds and they collect
them in their sacks. Sometimes, they may share some of the questions with you, as
you read through the chapters.

Paheli and Boojho are also on the lookout for answers to many
questions — sometimes the questions seem answered after they discuss them with
each other, sometimes through discussions with other classmates, teachers or their
parents. Answers to some questions do not seem available even after all these. They
might need to experiment on their own, read books in the library, send questions to
scientists. Just dig and dig and dig into all possibilities and see if the questions can
be answered. Perhaps, they would carry some of the unanswered questions in their
sacks to higher classes.

What will really thrill them would be your adding questions to their sacks or
answers to their questions. Sometimes, activities are suggested in the textbook, results
or findings of these by different groups of students would be of interest to other
students and teachers. You can complete the suggested activities and send your results
or findings to Paheli and Boojho. Do keep in mind that activities that involve using
blades, scissors or fire need to be done strictly under the care of your teachers. Stick
to the precautions given and then enjoy doing all the suggested activities. Mind, the
book will not be able to help you much, if the activities are not completed!

We would like to advise you that you must make observations yourself and record
whatever results you get. Keen and true observations are necessary for exploring any
subject of study. For some reason your results may turn out to be different from those
of your classmates. Do not worry. Try to find out the reason for these results instead
of disregarding them. Do not ever copy results from your classmate.

You can send your feedback for Paheli and Boojho at:

The Head

Department of Education in
Science and Mathematics,
NCERT, Sri Aurobindo Marg,
New Delhi 110016




THE CONSTITUTION OF
INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having
solemnly resolved to constitute India into a |.%
'[SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC] and to secure
%/ | toallits citizens :

JUSTICE, social, economic and

political;
LIBERTY of thought, expression, belief,
faith and worship;

EQUALITY of status and of opportunity;
and to promote among them all

FRATERNITY assuring the dignity of |
the individual and the °“[unity and |
integrity of the Nation]; \

IN OUR CONSTITUENT ASSEMBLY |
this twenty-sixth day of November, 1949 do |
HEREBY ADOPT, ENACT AND GIVE TO |

OURSELVES THIS CONSTITUTION.

. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Sovereign Democratic Republic" (w.e.f. 3.1.1977)

. Subs. by the Constitution (Forty-second Amendment) Act, 1976, Sec.2,
for "Unity of the Nation" (w.e.f. 3.1.1977)
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TR, SATIRFYT BT FRORRYBZT BENTTY, L3TODPLd B¢ TPDFONT.

DR, SWOTVE FRORRYRB TFONODTY, LVWH IRWHT T,ET.

VTR, JNOZ), W TPECITOITT.  JNLNYD), DT ©Fw 3000
m@m@p, WO NP msa% wa%m% wem;bd QU DIBB®  BDRTE



4 ST
=

QETT), TOOWHLIETHNWTOW. LV [RART WWeS IS BT BRTOINII,
BRODTWTDW. YYNTR), O ITIWD. 83 TOWNTR, wBOV[YTD @e
mgaémﬁd. DT BRBLO DY ACTHT|O YT CTNRTON LWNETT), Fed, BB
SB300° (leveller) o2 GVTFTLT ATZLODOOT BT, [ TRBOMHIT.

FOF) =P GV RTLD msgﬁ m%dwab‘% TOTCRTVTT. m%d@
Deg5eonr BOOITN NTFITINLD WOWER ATIOH [RWTH. WIS BHTLY
DY, BeTTROSARPIOMIT.

6@& VTITEINGD

TS VDTO TEODLY WIS TPWT BRTLD WY, BEYBONT Mo, TR
BRI WNZTND. YTBI), 30y BOFTTHNRY AZIOROOT BRFOOMIT. 33
emzsoes@ ALZSNEVIOWVEVA ROTIBNTOTT SeNeD, AL (hoe) ) 3I[eesT”.

Senexn: msgabgl VT WRBL, B ﬁfaa%dﬁ@?mq TOTED, %@ﬁ@ém& 3rioen,
ms%abq TR ROTELD RNOTVT FOANYNR 9ToDTOOR0OT QAWI, WYBRNET. B4
ROTTFRBORT), FTVLOT TPBONTY, DBJNVOT WP VST TERPOT (RTVINL,
LOEND YTYN) FONCOMITT. AW WOOINTIVE, JERCTOTITT YT BRTI),
TROOT), LTI, INOT WY Q0T FTOINTYT. NWTFOD =TT 20w JeNIT
B0, OMTONTY, VT, 5D DOW TERNTT. I 2.0 DOANY LRE
(FeP) BT, VR0 DLONT), HBNT DIROR FDeIBH a’iraﬁéé BT

20T HRZ WD DI ) DNVF, DOPTN INOT,  WEBLIOW.
[233,1.1(a)].

JeNOT DY

63 11 (a) : Sene
980T DINTY FYOT JeNLIND FeohmN BRTHH BTT SeNLONRTR,
WTOMEI.
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DEBOL:  VWPROTD  FTYIOT  YVTFTEOTIONT)Y, %@371@;53& 3roden @B
DR, BRORRYBLY WIERTYT. VW DT WP TPHOTRT T F0D BD0BI,
TRODIVTT. WNOTVT, WOCINTTVT ) 2WOTD BT BEgoDoBT 623503353&
QW3 20T DOONY VITRBGRNVIT DB, AW LewR0Z IR TP,
TR AT BNV PPV, [38 1.1(b)]

©@E (Seed) S

/

%éoo@g
2ONT 3% /
p3tel>y)

33 1.1 (b) a0t

BORCLITT: eI HINTY ERFT Q0T YOIV TOEWT AOT YVFTORNT),
BRBRMZT. FOFELT'T WFFCN0T Ty Fx I AWONT GOPTIONTMTT.

[33,LL (C)]

WS L1 (¢): ERITROT HFCDTRMT 3OTWee o

14 238

WBI0D B¢ WITIBIOD B0 JINOD NDONG. WIIR [BeBed wgod P,
e:sd.@er%%d, B3, W) YOI MIEIVLT WeRNTR, Bos%&m%mmgd. 86363 Clakd
QN[O VT Wewne WK BT STF VeI,

eEne 6:9033&

20D OF IF, TooNOIW FY IRS WeBNII, 20T TFONY
RNEROBD  ©TF Y AT TORIDVRTI, I IReRT.
3O NI TOIT T WewNnsd JedI ﬁae%ﬁwg e
TROORATR). VTEF oY WeRNH V0T e Zeendh| Do
STR SFoDF TR




6 QDT
b=l

WBep=esT ¢ 1.1

2.0 0BT IRNIROF ©TWT WTFERAGITR T, B0V, 20T [OY
neeH FONTI), @cﬁéé 0% zémqh 30t O TONTHTI FoOWD.

REWNPCTOTTL 0T a0ees éemgdoﬁae? 20T WY ReINLD
ZeNSVRT  FOWWOTT @5y TRDNVH ~ VeRNONOZ  TMTNTOZTIO3LE
OF  PoSHNHBRCIR? By DT JMHTHNDBH?  TARRIMOT  WERAW
@i@%ﬁdagdojw@sod By TRTHNIITE. STOOT @5y IO 3¢S e,

YU, STRENBT LCRNTT), TIANLOT WEXNYOT TJHLEILD QT VTR
QTOTTONG.

WII VPWH BRTL WIIN WEWT FOTTBAG Wi§ SYTIRDT 2.0
TRND IOFTNS [83 1.2 (a), (b)].

TROTEIOWE BOITH: VSIN WYAH HOTLOONT FOTTHOID 2,080 SOFOD
SFTTINIT [238 1.2 (2)]. AT, 3RO OZ,TR. LeRNTT), 30710 B0
PINTY BOWRMITT. ¥ WRTIT ONTD, TRODT AT B0 R
BRIINY DRVT IIR VTR, 33 DONWD DEIIRTY, 1302 WeRNTD), VITH.

8 1.2 (a) : DVSI0D FOTWOONT VGO 3 1.2 (b) : 20T 30ET BROR

C3e0dE BROM: H|NT OINTYY WPTTS ATIODNOT C3WOZFE  FRONODI),
(seed drill) 292 0ZF TPREOIMST. [88 1.2 (b)]. 33 FOITTOIN FOOIRT
BITY DY LOITNYY 2.0T3e DeSOIIN WeBRNTI, WIS [PWTT. WSFOD J0TT
WEWNLY :nsgaozj BRFTORYTI, A DWITRAITT. TINWD WewNID), 3T TOZ
QW TEWITI. 0IPOIE BRONOWOT [PEST WIIWN T DY BRIONBJI),
SOOI,
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55@1 ZoIoD WP 2.0 JRFO AW, ¥ z%%& méﬁe;m% 59@3 ¥eonyy
QOADRTR), Do JRCRT. NF VPRI, et QORPNTI?

PINGOTI 305y RANY WexneD), S[eTed DR (nursery)REY
B3RTYT. B3P Ry BANTOT TOTT WPYNTRY, BWEINEY FNYOT
0L TPEORTHIT. Oy WTEY FFNRIW), W) TRDI NBRESR,
AT SAFONYY BERORMOZT.

RATE L3RTN  TE3ON a:%eﬁo:isae',é)cﬁaﬁaﬁl BB WeRNY  IWF  ARY
903TRTLIeR. RAND 7T, RPTLID, TRERFTOINLD =) QeTIZ, mgzsoa
BEODLD YW BTIODFONT. T Fed T3l 3TTARODNT, IWIL FOP)
RANTZ), 3BTOTLCTMTT.

1.5 mTIHT RRWT w3y SIRAWTNTTY, FeOWRHT.

RANY STRENBT SFBERN BReRFOINY TRIJTY I Fe0RB/ TWOPF NFI),
TOTONT RAELTN BB THRLLTRLD DT

IO 2.0 SpWTY B¢ SBeenFTmON BToINITDRTI, JPeRT.
VBT TIW eIl AANHD DOWFOTW/NT ). N IO RATE
9IS FBNAYNOZ WIN 3TCINTH?

TeR)  DJWOINT  FRCRFOINTT), LIR wBNWITF. FING BTN 33
BRETFTOINW VINT, TP TTeINTY B 2.083e WNQTY 20T TOTT
20TTOZ BINYR, BP0ITT. WD), YOF [TPETe 2D VPO WD
DRDRPTC Q. BRCRFTVOBNTD DTNMLTOBOT deeed.

QTOTTN  BINTR, LITINPYTOOT NIIY 3o TFReRFOINY ERTI
QUOLRMTT. BT OOT, mgﬁ T BRCXTOBNATT), FeOTL 66363 ©BZN
LW ARLTNYI), ToBLIER. B3 THONONT), TS VRS’ W FYT. WRITF T
OPDO IR rirazgp QeRFOIN 55571%3 DWFO BIBENRR ToTEMTT.

r&m&d@ 2,000 APWONT BLWPF N, BF, BTFI0 e BN QTFEINONOT
BEODCOMITT. TFT TR, B TS TuRNATT), WONLD TTWeSNE HORNTY Tod
T QTPWS TROTLY WIS, O BT BeANTOT DFWS 30D IWoIIT.
DFBS BRODT TTWTF BT, AOTONI m%dmﬂ WYBLRMIZT. HTIOW riraa%dd
wrf deemende 63¢ ITNSO0NY DG 0.
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b=l

W3EDTET ¢ 1.2

TAD LT IES WewRNIR, IR DI ¥y BPYEEABONTOZ [PER.
YRNYY BRWIT TR [BRYINGT, ©023RY, M 2.0Te DeSaIPNT
DR ) NI deewnd), NI, VINE, A, B &) C ndom
TSR, A deewd Zo Nmérirowdéw% amm To8. B Sneedd @%@ GINRhoIlY)
0ROCI®  WEI msgm T8, DIZW, emd 0eg, @%e TS0 C
dreewd T8 [88 13 (2)] 31 08¢ @5502@63 QeTT), BowTe SRed mod
BRIENID, IR, VPRI, 8o WTES FITQOR LI Qedpedr. 7 00T 10
OINY ToBT LPYNY LBITERODI), MDIX [288, 1.3 (b) ]

[253 1.3 (a)] Todeens mwrm%é

[33, 1.3 (b)]: MBOHS Row3 B SRROLC0NT MEFRY Beeid BFoacHm

PP SRWNTY DU FFNW D3OeS0NY 3TDTWON? 03T SReWTY AN
BYIBR B TNT? ofms dreedng xsmﬂ BTSN ©Z03 dmmﬂcﬁ‘?

cSNrirawcSmﬂo ToFHOONT wmcjﬂwaﬁm 20T JDFF  BRERFOITI),
coapl &aoadaéd QW) TRWONT deﬁ@ﬂos Tert 3y mﬁd‘) mmwmfaﬂa
@mrﬁﬁe}@) ema‘gpfqeromgd dmixawdﬁ@ﬁ FOR) mmads@ﬁ@ocﬁé ofma@ofm
LITPEAOIN0 :sezew, TRTT® mﬂwew M@saéw, T8 (é&i@eum mxwdx@
TBRERVAONO).
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SRRRYTNY WFBID KRR, HT D) HeednvosT BNy ©PT AWTO
TBOIED zﬁ@sééﬁ TTOONTIONT. T3, zﬁ‘:)m%dﬁeé 90T WIBONOTN megs
POBTZ  BRZIPNT. dxm%dﬁ@éo u@aim@ajécj 330 BRTO BN, Safelela)
mgs aewgéo&aﬂa& TOTOTD dxr{rae%dﬁ@; WHOON TRTON M&g)dmfa‘nel JoF)
VIR VPO DTB BINY IWH Y 0O RWETI), YO T[RBWBE Wewd
W@,

TOWONT TRLYTNT WHIOIN EIT FOTU ) WTT AT LROWBHTT
mdsz;ﬁgﬁaﬁa@l PTDBTRAST. QW msgﬁ QY mmmsmﬁmq TS
BRI,

3$2TO mcgpéom, PR DU BRCRTOINYT), TP IFBWRWS AJR,0W
DI VT, aﬁ@rﬁeéab& WOTRTW 03T WwOBTOZ POINT  =IROT QATZ,
BPRBERMTT. 85 [RTLR, YT RIBH deséda eﬁrbéw RANTI), WERT L3TOTIVN
20T INIVITY ITOINVETT ) TNODT INVITY 1RO, LFRNITITO.
QT Begn éééé@euasf WP EFTREL FTROH  [RBDED. 84 wd@\%ofnab@l
@%ﬂwc‘%f%&mﬂ%aoé 69336511 NZeRTORMOSI,

00T ITNENTY ey z%ziraczaoﬁo (Rhizobium) 350003303 21} 393H 0.
9R) ST (QEY) RANY BedNY NOWNGY QWTB. ¥y WOTOTTET
SHERET O™, JTRRIDIS.
3ReE 1.1 SRRRLTNED I FOTONT RRYINT SWIT JTLANTI, SYRTT.

dpcgs 1.1 ssm%zs DY TTADH Mz%dﬁeé e wsaaészo

830 Sxieys mERTRAYT
I [c3RR3R) =PTE 0Fs MTORT  RAYTF) 2.0 FENEB
QT[0T ©:eD. BTG WONT, T, BN DR BANAY
NPINY LFTFWIFON 0T THWODOMIT.
2 | SARRYDINET, Toa0FINTY TOWONT  ARYTNTRY,  L0DLOINTY
NTIORTT. NTIOBWTI.

3 dﬁﬂ@&i‘cﬁﬁ%ﬂo O3PR)TIE DegoD ESRIesv rira&%d@ m%"’mﬁ méasm
BRFFT B, IR LTNDYOY | 0D, PR 2.BNRTT.

4 |SBRReyDR® 5&3@%5",@3@5" ROTVETION TOTON R0y
DB airaésaé;%odaomfoéa 55236‘3@65'3571%353& 3R T@eesY
mémea'iﬁﬁ@?ow R, wONGS. TRODR.

TRTONT Magpzs ORVBROINY: TOTON® m%smﬂmol dﬁﬁ.@a&dﬁ@mos
mgm RO JONLIROONT. DIOTT,



10 ST
b=l

T, LROWB  WEIT AVFF B, A BRI,

QW DWW,  TOPRNFTNRWIT.  BWOOTRN,  WIVNRE  DIWONY)
DOLTIMZT.

BT PUTCINT RRg Leans RooDI, BRI,
QT mgs ROTBIONT), BTORTT.

1.6 AcT=O

DU VAN WIDTLD T WNZINT. BANY TRTN, TEDN 3T Wewne
INTET  BIRBR TONR é)@ﬁ%& Qe maasmﬁd. e BANY BePNRYoT
%oedgzszgd. Q0T B3R DARND DB dsm%csﬁm F3les %oedgzsagd.
TRND DTV 5@.906@3 %)edaiaol WINRORT. T @ @ﬁéﬁs $BOTT 537%

)
TORANYY Wemneh [RFoDLRT. TRRFOIND Je0IY 0N FHT 2wy
PONNRONRL MNTOWTH. eV T WAMOINYOT BN dg%oﬁamol BRTO
QT wTBNATT. 3F0H SBRENBFT BFTEIRR DFT SeWOTB/I), FITWRERYLD

NI VONNBzON VT TOOWRLICB.

Senen QYT, TWEROBTNYY  eTI, mﬁﬁ:ﬁo@cﬁ%& QeTREO  (irrigation)
DOTH FTOINTT. JETRTNAT O WP STSFINGD 39cN0T 39, msgzoocs
eI D) TOOOT TOF WTTITHIN. eARONY VETRTNAT BTTF I ©3
ézsgsmgcﬁ. QT WP AT WIVTS wasa% B RBNPOT VDT WETTRT BT
é@m@déod QTVTITIC?

33 IRE NBNYNR T TORTON T éaﬁgﬂ ebz;s’p%osood
QTS IET SeAntoNY TI, NBRKH LNVRETT) =B
ARTZ TR

QCTVTOC ¢3TTNH

QeTOTOON BSTOALOTT — VAN, BRTBLRINGD, FINW, ITRETJTIND,
TN, @%%@%ﬁ%ﬁo B TOCNDINA.

QETITOCR TROTTROWT GTRRNEL

LRAND, TOREJONH ) FLOXNYY  OPATOT AT, WAWENSR
TOONIL VYT, LTOINYOT BoeSBoRrdT.

3 AOINYY DD OTT DDTT FHTI, WYRSHIT. S3O0T
B OPFNY ONTEAR IBF POROGINS. QG TOTTOWT NN B
39NT083.
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1. @¥nd (oved LFe)
1. IOT® Toz®
1. O3 eTHTIO
1v. Ooxe (BSBReed QTRT) [8IRWD 1.4 (a)—(d)]

Ebecjabgl fmég@o wowmm& mmsémﬂ we;magd. BERZF, NPT WO,
ébzﬁaéa‘ B N‘%cﬁzﬁziojoabﬁl 8 wowmﬂa’na1 [BIED we;magd

@ 1.4 (a) : UMW g 1.4 (b) : ZoTY ToxT®
— - —

33 1.4 (€) : O3 AeTIRO 33 1.4 (d) : oomeT
QCTIZOO 3T ATONND

QeTITWOOD BTRIT LTOINED JETIZ, C0Te3oN ue}ma@d% TN BTOON TN,
20$3CNYTH VR, FITND B8 FENT0S:.

(i) oD QS @ DITI), A0T 0PI ART W) VIWIWT BRI 3
QIR é?szad PUTOINTIONT. VY OONY STOMDT ILFORNT, BROVTIH
BRYIBRIZ, 3008 RPN A0DWT  WOITTNYY  ©owmON  ALRTWOZ
ERRTTINVITT. oW RBRPT  TOT'F  FTIORHOT QeTZ, ézs%
2BBBY B0 BRTI TOOCINTOZ BRRTT W ST IVING DROT
mdwmgd. QT DYON0Z BINY e WeDTT. TFLY TORONLYD, Fo
3R I YT WININR 0BT QeETTO 0L YVTJOINTIINT. [38 1.5 (a)]




12 QDT
b=l

%3 1.5 (a): 0D VG

(i) D VTRTO AR 1 B APSTY AT T TAOTHA  WedNRY w9
WETF. STOOT QBT B ATRTO  ATOT ANTYT. AW BEEI
NBERAPR, TRINIR I FTAYR e TIOWAT WAIT 0N,
(288, L5 (b)]. BQ QeTd IBPFamorbdRde ag. 0T 0PI ©I0Z TIFZINTB
TReBNER AT WTTOTWONT.

@ 1.5 (b) T2 Q2eTONO DTT

1.7 8¢nvon O3

QRTIRe B THeD BITIWH RREQHOD ﬁra@%ﬁ TRTW. ) BROTY 9T
308y FFNW RReh IZRAFROON IFOINEZTR), TOBX.
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g3 55571@;5301 VT3 eBTRTE FavoN JBTRNTI0HE?

TIINA  Toze  TodoN

200D RWEATY  YoD  ¥eIR wded wIBesy IF;

230N, 3 eﬂﬁegﬁ mémfm& BN ebaﬂaolwdo.

BENY, SNTRTIDPYTY, 3¢ 8e50NT DTRJA. FEM Ve, TRCRFOTN,
*‘%ﬂ B aﬁ%mﬂ aﬁeﬁm?\rao@ﬁ RGE Sdm?@daozﬁ 3Y 3eORF Shrck =oNT. FOTT,
aﬁ@ﬁmﬂ BP0 Chv) m@oﬁwomdmc&éd 3OR) IIND %xaobas FRONTLR
TEIRBRWTH ) NTON TR 'Foséﬁe?ﬁ OR) @wﬁaojsoﬁdw@ab

%%371%335501 QTPOFILY B WPNT 23%35257?0338334 QORI 6@3353 TR
DOBNIR, WYRRRIEORTT. WINY WBIX BRTL YD B[RRI
BIMYR, LOTRCRNY TOIBRWIT. @ 0T N JDeFBroOR LITO3NTI.
BEMT TR DY WeRNTT), VR BRTLD WRPNEI, 833 ToFeIewd. QTE TINII,
QIO @32303 TJF TROONTONT. ﬁ@ﬁ@% 59571@5321 INTRLZ FBTIRTYTD
BFT FOMYE, SPRIR, TPOMI I00T IIRYDM, ITODT! AFOTTNG.
‘Qcﬂa‘n‘% DVE WPWO DWFTT DOT OIS Ss@e 33NYOT mcsmmgd. %%371%3?63&
WNTRLT 3B TOFLO VPO &ra@ﬁﬂeémol [38 1.2 (b)] == w@ﬁmrbs_%ﬂd.

3ETRBTINW  (weedicides) DO TEODOWN  FOF  TOTOORITATI),
VIWMRPTOOTOR  TENYRY,  JOPNOZIWTOW.  WTRTTHA  2.4-D.  3ERIN,
TOTTRILD BNV QRN ROBRBLRMITT. ARYNPOT B3INYR o3wP)Te
TOQ YOOV, TYTOITNTI, VEOV0T WNBF TTZ) TOFRRYY AOTTINE
ATRONDOT NN ROTRFRMITT (238 1.6).

U 1.6 : TITVIINYI), WOTREETLR)T.



14 ST
23

BETOIT AOTW/INT), IVFLAT BIoD e FIToITNRD
O33R TOTTR WOV YVOLDTIVTBHO0e?

33 RBRTSe  PINZO3 %@meﬁsmﬂmol seﬁmémﬂo BLoINT  FTODTY
ORPNTY TRFY VT, VBN YVOERMT BRTLD AOTRRCMTT. ITTTING
R0TTBEBOIN 69336 eszﬂmeﬁscs e TTOFOT YVOLNTPBUTIW. ST DOT, BT
33 mmoﬁo@%mﬁaﬂa& ézé% m;p%omocs WYTIeR. 38 mmoﬁ@%rﬁeﬁa’n‘i RODBBETON
VT IR, TR WY LIWORNTI, 2830000 mag&ra%ese&.

1.8 &moiy

BIoD EROIY O TE0DWOT IR, TTT JOTT  BIONT, IZORR)TY,
303y (harvesting) O FBOIWTT. 3RONIQ B¢ BIAMII, WBBLT $¢0TT
OB é@dmj& 3Z0RTT. VITY OIS0 TFened 3 00T 4 SONDNRYIY,
BRBRNT.

W, Te3TY  TRORT, FRYOT DWWy WER
(288 1.7) ©Fm® TORFRT Q0 ONOF, WY B[IREITT.
3R0NT TOST TRNCOT FWNYR, LeTF RRLeTMOTT.
33 @g’;o:'bOSDR“)D@l 2.5&2“3 (thrashing) 0T FBCINZT. AT, =
‘ﬁoz%a@’ (combine) 0T FI0INT ONOZHOT TEBLROST.
TOBB/ION FOWT QOO TOFF AT WY AT 0NOINE 43, 1.7: S
BReBRBOIPNS (238, 1.8).

33, 1.8 : g0y

30 Hed 30N J0T OB BOBNRTRY, RNATLE WBLOMHIT
SRV 85363 DRTY. BHD WOITYNTRY. O mesas
POLDT/IVWBTHOWD TR R, 33 303030 WNATY WD
AL AN AV e.—chéé TV, YVOLDTIDTLRUTID.
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REY SHWBYTOT TF TINYI, BRI R0T (B 1.9) BeBFRRTIT.

¥Z 1.9: 3BT 0H0Z

gnoty Byt

TORT WP T, oMWY FO WRRDOD TOTT BT OI WITT.
TORNIR), TBHTY 0T WOMMTHBOTT WINPT B0NT wWCINY JpeesR) BT
B,BONTJI, BOBE D), FOZLNVOT OWTT. TIT INBAT ZR0F) HO AeRT
DB A BY DTYOE Y FOPWAT BIONTONT. &oer, BR0RNT BBHOD
PR QTP PONNYY TWPN FOPLORT/ N FOBRCTIWT  AODTINT.
MOBRD Y BONRI YT, VTTITOOT SWORTJL. BRRT W=HodRORT
BOWORAT DR TYNFOTT FOTWOS, T8, TREP, DETOTP, IWT; TTY V.

1.9 Zon=s

39NY FONTEOID 2,08 T8 TORNFTINT. L3FOD TIFNTI), DeFE FOTB/IN
ROMLAICTTT  WPYNII), Ieww0T, Fednisd, YINWD DI, BRF Wednvos
T3xelend. Towo IPOIN T IemOTBI), BRODIIT. SN TeRY BRART
FONTIZY, (FITFNIR)) 2.£2NTTIC TONQATT By TOFOMLIOT WP 3CLTOTN
WITTWOTOT WPWo W) =RSTO3RBEOINT mm@rw% 6@&%@%&&3@.
BT 00T, BOMGWAT BRTELD TWANYD), ¥RNTIT Se:003 FRWIPMBOZ VADIY
AWTEFON LLoNTLIER. AT SeIRCTBAD, LFEO0IM, W) SDCOTFNLOTINII
TOINTR, IHOANITT. FIL TRNRTRY, ReecdBeonsd vrme SRET BYNTY
ROMLATIT. BTN, LEBNTIT AONW B $eWNYOT TFILD VT TRPTY
TWNY TONTHODT, BRT BORTOMOTNTY =Y Rwemezmdne® (silos and
granaries) SPBCIMTT. [288 110 (a) =D (b)].



16 ST
b=l

6 110 (a) : PONTY, FONKAT TONTINOONH

43 110 (b): RRcHBIACY BN FONTS

RREQODT), BONDAT YT FOTRIBITY I, THOW N3
BT ASNI, ABER)TW), T SRCRT. ATIeE DO
I[N SFODF TN |

DINTY STOT OINY, TOTIBLY LaNT eI SN, WEROTHT.
BRTG RRCTIHVINTY FDNYD, ©PT TTHTY FONLITON LEBNRPOT T
ART BeANPYOT TEIHLD JDFH ToARORNITRAYOT WYNET, QVTBOTLICTMTT.
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110 3R3n9on &xeT
eenTE3F ¢ 1.13

B0 BReBRI), TROFARPAT J03T BFNIFoZode TERen AT TN
QYT, LFT STITBZY, LN DOLOTI, AR [RCBN0. FTTIRY THEITY
TOART B BT IR, SToTT T0aD nmen eI, FeDRTYT. T
RANOOT THBOINT STOTT Wi L0OT ITRENTY ey 3DIQ 0. B3¢ YTITSON
TIOHOAN Wewne $0%), WIF BTH wIed TOINIR, LINPORVRTR), VheN
TR BRRTR). wTe 0ed VNG WHHo ToToITY FOTRYY TORE TLINPR
ADTFF ST, BJOD WD) WYRNAGR, LBNILBTMHTT. BRF  BRPRTY
YT, WRRTN, THTORRET DO FTOROMTT.

P mewmreazr -

I T
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Wexned (Seeds)
Jonzonod (Silo)
2SI (Sowing)
Tonwmss (Storage)
285 (Threshing)
3Sned (Weeds)
3$038 (Weedicide)
BRWNE (Winnowing)

Qe 3OITHF) T
® BYOINETLT S, xmmodb% BTOTBW, WBNBLL T FOP)
%e&w%éﬁ@abol @@d&%%@%&ﬁeﬁﬂd.
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VBORBRENVTR), VY SeROO. VIR, NLOIPN WRTT VRNII), TIINTON
WHOTLTITR. ?,3%033 fch=Nvol e m%ﬁoﬁam& Rl SORNTRY, WOOTOALD WFAETOTYTD
QI SYDTVTW. BFE VYT YORINICHOT FDTIT TIFODNTW), STOT LI
BLDDEN WIDPTIR, Ay S9N 0. ef\raeo*ori‘eémol WRW 3 m@rﬁ@ém@lﬁmm 33
roeeg B3 (malleability) 2B, A SeBRS DOF Moo, Jesy NRIVTOZ
BOT 0 DB TR IR 33 [ANRVNN 3ROVRPDY. TR QNTTIY, SRETBILY
DO FTORNTOTI?

TRAT VTP VT SHLRFCWYOTOET & BOWY, (pan) C3PTe MOORTONTOZ
300 HRONVVTY? WTDTE VY. DI? TPIFT VPHD OB LATRYTOT SRAWD
AIT, VACNOT TIATT YT WDPINYT, TESPR. 83 YDLBNY ST
Bed TRRT B WTNY oD JITHT OB ACFERD TeNO?



IER: GBI I, BERBAD 61

Q@%eéoimf By B B0 (screw driver) w¥RPYT, A SeRBTLIOW.
Slalely) OSES A Talows oo@% QUBTH? 282

SRV 50533%@%3\%@9@.
23803383% 4.2

IR DT T TRTEIOMST TP AY A ) RTI, TS[PBED DWT[OBOTIY,
Zek da%w@cﬁa @m BT, Nemarae.g (238 4. 2)

[

3, 4.2: AT TOeF

B3 2BDTLBONI, AeY 63¢ ITRIONY 3eB 23T JBAWNIR, W TPRTWTDW.
&N BReHT 4.30Q IoWTB! S[RNAT, WEA G WDBLIBONT), TDITIBEF A
B3 BYNT JRNTR, Qegr W, OPYNTI), GO TOTIND ) WFO
TOTBINYON INCEFOA.

gnee 4.3 SHRYY Drhmed

330 Sy NI TTE / WHWFOTTE
1 %zg)sad TORd | IR
2 eips
3 3QBOT W
4 0T 808

BT TDOW), BRY D TIWT BOSNW YT QTTRBIND, inle) @o€
B 3@5@3 BWRTIND @msea DWFO maﬁmﬁa @ocb ae@ 30TER0B0.

L, IR, ODVPBRERY, FOREANRT I  WDTWIRTY,
TRANRTT  OFPF  SRETNDL D D, WIS WIR
TOTINTOTD SRCOWFT. TpIT, 63¢ STNEONY FASTIea3.

@@JDZS&D?DO&O DB T Fo3NY mwoﬂfoeﬁwm% DR DY TOLRN0?
QeTICTOTTR 3QTIT BoSNI, SRCBTVATY? DoRBoN mc%&;g!
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EReTNYR), BOSNITUN BRTE RS 83 o), IR (ductility) ST

Q0 CITVTINTVTTR %ag)saci m@ﬁ/ﬁ% Sreos SpiN B %Q%@S mcmcl
0T e WePATN YVOLTPTT T T [ ITYIBHLTITIR NI CTH? QYTITT,
Qedert TONS A

5?%5 m%éoﬁmjemdcm Q@aﬁ NeAROTI?

dmm@swejemwm =TT ﬁo@%ﬁ@é&ol MG@@DGEE? 20T TTLDTI),
BRWINTO?

SReTT [AWNY, BRCTIN WRTON ©F OONE Ty YVOLDTVWITN. N
SVl 2003 068 TOrNW/, SRET Tre FWODOT JIPRT VW JEIRRVS
@om%@% QTRL m&sﬁn@m‘% QROINT FROT 030 FLROR SRETHOTINT
RO JEFWIVTICY

SRETML OOMEd By YVOLDTRWRTOOT  WIYNTT, JowS  (S0Norous)
msa@%;@ molwam @mmm& TRTDITRITT VP wﬂ:&n@ﬁ 30&()35 mRRY.

35 =0T zswmém;sa& %JL@OCS et Ty FOR) JIWATT,  BOO,
TRYTY, DY, ITFY, TYS TR TN DT AWITTE VT TeTINLOWD
BBORWTO. FOTPITON 85 OFLNTW), BROOII [N, deemnso(metal)
QOT  ITOINTI. SRETNYT YWIITTBATOTT Tox, WLRNIONO, TR0,
BNLAON0 VTH. AW B30TON, BANGDT YTV, x%cerm BTN 2B
SREBLD FATON TENTH. VRNYD, WETOWOT WRWON TROIPIVT. WRINON
TWT THONY TINR TN W) DN WWFO TPTINGINI. 83 TRNT,
wdee®ned (non-metal) Q0T FTANTI. WSRETALT YVTITIBRTOTT mgpe,
FOWED, BRI, mﬁwd? A0,

AReBROP0 B a’wmé%o&osoéa SRETNR B0 TN 2B WINTTY,
WFBNAOT  FBOFWIW. TOTRTRR) BJRTROD BRI PITY  TRTRTTY
TRBOINT 53'8&33 SReBTONT.

4.2 SRTNYH Y WSRCINY TTIORJT THLANH

SIRTRR0OR T

B BT, LROINT  QBIWIF IR TOWS. BB, YVOWTHT  FOHONT),
BOAERY, DNLACNO TN, MYONY YLOAET WeDTLFODT, T3¢ ITNSODY
FRRORBTVND. &5 e VAT Q0BR JFOONTY @8 T YLOERNT QOB
Doy BOSTDO. BPED T FNLAONONH SERTIR0ON BEFT 83 9N
BORNTR, TRFNRDA.

30 (Fe) + wina (O, + ded (H,0) — 2

Bongrodo (Mg) + stxa (0,) — 2
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3e0TF 4.3

TONEN BYED, SB” T VT YRYNT I oD IWX oW, YVOERNTYTZ,
TVOCERALED. 20T TROF WRWODNR, TYOT I, TOMbR I VT,
RO TRPET JOIY LISV, 0T BB, Tortode LOWTINYTTY,
Qe NRVIBWTIW. JOOWTINTT BFR, TN TOS. TRBWEOTZ, e )
30z JWF FPNTOOT TOeF (2884.3). ey DII), NWIANV? B3 WY
BRPEONTe WP TIWEONTWE?

| T
-

!
.

]
4
| 33 doows

N

B30T D
NS

83 4.3 DIT O,  BOFRTT

SO IRTB 336% éo@omgdofbe? SOT TOINE dse@wojag
DA éesodﬁoiaabq RIS R’i@@@%@@.

TOTT TINT, B OING O Sex00Z0INT MOV STOERN, VW DRFTI
TATY SeTI BEREARTT. BT 298 DAY ToT Fwes @& [Cu(OH),] 0=
ToB TBeerSeeFs (CuCO,) WTpwoNd. 33 30HOD, 39K SRCOFTINT.
2Cu +H,0+CO,+ 0, — Cu(OH), + CuCO,

H_/

éemoso:baﬁ MY




64 QNN
=

TN FVNLAONO  TLODT), TLEW  WBEDTWIONTI), FOATRAREC.
BNLIONO  TLOH TIINOW  TWT  WROODIZY, 0IY DIeIRRYY W)
BREONT /TTYNCONT  BLIOTIR), TOCFA.

83 TOm0Fy) BREON|E BT Qmé@eodaﬁe? cazﬁmgl Tern 3T BRRONOY

QY TEART  Tonk  FOID dumr oy ed zos;aaéé SN, Tomon
BNLAONOT &3 T BT TITNCONTINT. TBWITON SRt &3 TRIYIP
TBIEREOD Fgows TROD.

TN VERIBAL SIRTILOON TSWSF AT FORONT, NRdIARCED.
23e0Te3F4.4

(3on0DY B BB, $38Te FPALORLER)

QeFeRTd LRIINY BRUCHY FY FOT W, INWERY, I BT, TA.
QeFTT LRI 3 ANDT T, CIPPYTIWTER LW AReTH BNYFBI),
BRTDEROR dReBT B0S0NT, BTWT W B ) 8T 4.4(2)0Y ErcdATT[OZ
©%0 0B, FOT TLIW "?6022),«086‘503@ zse-.‘m%o:oab $A® OB /MOBI
ROMOTITY mm@ 88 4.4(a), MBI Nomaﬁdeﬁ wcﬁaﬁdoﬁmﬂmw QO
TRT meﬁwoé BOYS TIHRTI), DU w@fo&ro@%. RO BRONT J0IT
BRWODTY, BRT IRWO. MORT FOTRTIY, O JeTZ), Fedd [T INTSe
BOYFBI), BN, BOMPHIVY, WIYN FOB. HEOTI), FOT B e dwF
TNBNOOT Joesy 88 4.4 (b).

03
QePLRTOD
BR0R

@S 4.4 (a): 7-'5@@)90‘ TORONI, 83 4.4 (b): RN, OWE
TR TNONYOT waegm@m
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BRegE 4.4 @I W3 JTEHRYY CRTAW I WARTRD

3.30. TIRs ITD Sres STNT I SIS
1 ﬁéeﬁodao éém%écse %35@0330 TR OF & TFOT
~ —A ~ ) e} %
2
3
4
5

TOT B WIRINE IWAT ToFORAT  FOHCWOT mé@oﬁmcﬁ BAOT

o) ) ~

TAD AT B . 0T FEE mE, A0SY DOCIRRORTN RO OF SR
PUOLRMTT. %oibofoso 3 %@?rﬁ %@céemﬁcﬁ

"oT 33 @ (SO, + 2ed(H,0) — AoR OFF SR (H,SO,)

FoR 05 SR 2t JF RTIW, F0T g SNTIT. MTWEN,
wERTNY T TNH Se0DTINTIIZI.

Qey TS ITNSODNY WA JIPRT IOy TRRNTOCD SIPNR  Y
BIOTNNY BIDNGD, FO2BRY, BRCHF 4.409 ©PYNY ITIVNII, ITRQR.
URYNIQT, BBV B WFPTD VSRETAD STRTIHOOR BEFYH $T TR,
YVOLDTRWTEN ORTTI, TSR

QeoRRoAR IR
TN SRED Y VEREBN WeOJRODN Ten BSFATH DTVFT), SHCERCED.

RREBONO BZ0Z 3TTWIL SRETBIINT. AW IR I WEOIJLONT TN
BEFRIZ. B FOHODY BT TR Do) DRNACTHMITB. TN, BB,
REDRFFONY BORBDALITOTYT.

30T 4.5

(383T¢ 33 23EDTLIFODTY, WRBWLIER. 83 TOSRENBVI, FRAWWON MRQTIITY,
MOBE AReRONO BETI), INTIRYICRH. B, WBVWS  (pair of tongs)
FTOONR0TSE SBODLIEH).

250 mL 3 20T WeTO /MO FOMRTIR), INNINY, VTTY VT TR, JETI,
T03. TIN ZONTHRIICN0T ARCRONOT 233, eI, %gpﬁq%@% RRETNTOOT
VT, DFRRVY DB, TEOD ITODROT VT, D TEWOT HDILB
RBRCBODO BEDTI), BT JRTN To8. @a;‘p%oaaocs N0,




BReRODO DeOZROOR FTTON SEFAITZ), VY MDIRN0. BT 30
SRETAKL 83 083N TEFRRPDY. WWTTTRA, %z%se@ QeoJeodn WY
ATOTN BSFRITT.

MBRBEON, OERETNH  Je0IR0DR  BIFDPRY. @B, MmYcirodn
Jeriaon [SFATH. YOBT WSRCTNYRY, VO AONLALTITVT. YOTOTTEH,
mﬁwdﬁ TR, 303w WIRETTONT. VB, MR STLWRR PN dod
BREJRNTT. D0TBTOTYST 3R BRINT TOTIFFBW), ILFL B, JeOIY
RO AL3TOTVT.

SHNLROOR TIFN

TOREN SRETN D) WARTAD SRROR T BEFWTR ST,
Seedne.

23e0TE3E 4.6
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émagﬁs 4.5 eHndpodn Snex ST wSRcINAY T3S

MTOE Béerdeeds mWTOE FOR,0F
T Srex/ SHRROOR IR SHVROOR =3
= SR ER3ROL e3nt ERTRO® wn
STTY TPRTeN ITY | SRR
A BN, EA0DNO
(Tey/308)
B SISO Newe)
(080D
B0

C 3D (2BRV)
D |30 (¥x0x3

B0 37T
ZTdS 308)

E AL (FR)
F BT (TR)

SR B @@5@71@ HR8 dRew DY) VSRENY TZFS LTIBTZTTTH
wz@éﬁébzﬁoﬁae? 30 BOTHFRTY TTOFT 230000 209 SVOOINSTOT zﬁo%s%oﬁamgl
gomon ‘o’ Be), YVOEINED TOOLOCTO?

QY TOWBROBWOZ TOTPIION VEREBAD  SINER0OR BSFROJDY,
BT SRETMD STPRAARODT BSFADTH 3T WIS0INT  BWRRT ©IV
TRT BPBRODNT  GOOCINTT. ToIEY ACOT BWRBHEOT  SIBRODN,
TATRNOR BSFRPOY, STT FOR 0F SIHRURODN BSFRIT H0WOTI, DY)
RERRTLTOD.

TP Hnenonn B3N
23eDTE3E 4.7

(BeDTLIFODZ),  dFFCC  [RBIEH.  ARERBONO  BWE TS WOWEOBIY,
BO3POMTON BY B0 [, ARCRONO IBWoE 'S SRINGI, (pellets)
BRTDIRYLD TPAT 2BRONZ, WIR)

RRCRONO Ty @S 3-4 JWINETW, wER, TIFnY SmL I, dedT,
SRDIROW, ARCRONO  T[ywod 'S Tow WD IOIWOR.  WTBRER
BORENIONO BRTI), Tos. YLOOINSTVT LI08FTZONT), JIoFT LIWAWD WY
B, PNTRTZON0T DeFA.
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=08

TRT Fey, DI, BRWIITT? 35 HODTOE, TT IRF) [WRRT BIOT
QAIONT), BRWETT.

SRENH AReRBONO g @RRoDR [EFH BWRRT VIOTW, WY
SBRRHI.

PERTBNAD TIVIRRAARODN BIFRB! $OINW WTE ROFCEIFTINS.

METOL 3eHNRH
) &

Qegy) Te SONSoDQ FRROTE F0INT ASTFIROOT TYLHOT [ 0o 23EDTLIFODI,
ROXERY, BT 0eS0H AR, 3O IODNFI, DegAoee.

23edTE3E 4.8
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2eITT A BT sgeés@(CuSO4) + BT BID (Zn)

2e30® B : 303 xczew(CuSO) + 3900 Sn¢ (Fe)

Rezr® C : B3I mg;w (ZnSO,) + 2o Bedd (Cu)

Qeso” D @ 30T 5@939@@35 (FeSO,) + =z @ed (Cu)

Rz E @ 33003 :5@2;&35 (ZnSO,) + 3R &we¢ (Fe)

¥ 4.6 (2) DR (b) WIVYL oI

233 &BeT WEBTNYY OSRT  WTTRTHBRYON @omdmol Qe ﬁds@%@@em?
2,00 SReEY YWROW CRtEIW, ¥T0 xecd TRFROOT AW TTYUROIT
Q0T ey LOQED. V3T A I I (Zn) 20T 5@2)@&39 (CuSO, oz 2oz
(Cu)=and, TRITYLRRIAT. SHTO0TSe ToPT ALEFT D ey TOTINT

W FOT B TR CRTT TIWT TS0 WEFT'T IELRNTY BORTIONG.
85 SO0, FENTOZ BEARTVIOW.

T mzew(CuSQ‘) + 3 (Zn) — FDRI mzew (ZnS0O,) + 2oz (Cu)
(Red weg) (2698%3) (o)

QTe dedodN Wess” B IY IWT 500D, 29300.

Q3T A D) B 1YY IVT 300 IIR upraesn). ST
C,D &3 E n¥Q 08 Snytse wBoess SB0Y 20w I[N
ABR, TROTONT.

ot (3 DY wOoT WP, wesr't E [P 3dos
mITQUARYIRND,  Forcde ezt D IQ  #Peemy) w007
RITQUARG TN,

Q3o C 3Q 0IpPTe WTODDH IWONT 0TI, TRy ADB/IY, AT
REHFROT MITYWARPIL MGWNIY 20T eTREIFWTIOW. €T 03?7
WeFT A IQ ADY) TWMIW), FITQUARTAT ©0T e wess C IQ )
FDIW, 0T MITQUARLYIOY? ISWENFIRY, DRTY VACNOSTTINTY. AW
305y IPRO3NT eOT INFF 0NN, WVROWIT. YT IoDIBOTT,
AP TV, W) FRENONOT Hed), $O3ECOTINT. TYT §037e0T BRHOLTO
dremy) AW oIRHEOICD dReETW, AMITTQUWARIITU. STT IR
30Rdew dRemy i) $0IRLY SRITTRY, FIIQUARYYHOY. Wesd D
@) E ndgode msmgusod 9F SEOQHOm dabnent ©FFmend. I8, 30
BB T, SRETBNEY TS $03WHLOTON0T 3RED 30ITPICVIONHN WIVTHN
BT VTHOTD JTWCTOTETR N NLRINTY.
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4.3 Snex msg wEReINY wVITo3nennsd

CREBATRY, ONOZHLTTTLND, FONOWRIT HTINW, VTJPIND, TN,
YOTATNED, FOTOFINY GVTTTLON, VTR TN, JeOT LIPORT T BTN
303000300 Y WHTLL FOTLOWEROTR A NRLIWIWONT. JFN FOY wdeeINY
NTOIRENNY WO 90T, VY 0y SIETODNT WOINS. ey FOOITPN
PRHRND 0L PTIH IONT.
° BRETNAD I, ﬁeﬁé@ @%mﬁé‘sfmf\d. DY WEANLY  YVATIBEED
@draeawm% ALZNCT
. @@@eamm& ﬁﬁéﬂ%ﬁ Bewedn éziﬁ@o (ORESDIOW N M&&dmﬁ 30353003800
QYETT.
* OSRTWRY V0T WRFTL TIOHONY WIRTID.
© MONAY  WBHZONY  WIAWT  JeTT  WB  AROD  JWITT  RT[EY
93 ReTONTT.

* TtE 3OIWOIEN @eﬁ@eaﬁ@éa’% WPTTTO.

RNY B dpex DB WERTNG VIR, VFT WTERNANTT), T,
ONPRT BHO0T w0 Ay HeDRWIVTR.

RANGY N,J0NO FOWWITT 0T FeTeS. W VIYNTY
0339 TRITY BORWTIITH?

BT IIR TYFE0TT GRTZ BT Q0T BePTT. IT, BexBY
320 DQTI?

ToTOONAT IONNYOT TPRF FAND YVOLRMTH 0T 73¢ ITNEONY  deey)
3OSTVN0. 33 TRND ToFONIT FODNYY TEROTW JANYNOT YT NI,
BABPOTI), ToAPONAT FORNPOT, BOTWNARTOOT, TN FRWPTT WRLF
D obcia@waﬁo:bod DTI), DPBIRROTT VT, FOB dZVTR. fo@c@
20T mamﬁd TonRode 82:)9@ FOWED® aram m&ﬁ@e ma@s @303
W3, FPughe TITIoEW. &,om DoDRT  BéWOD (sample)TY  Fexmo uozﬁe
&zﬁmcﬁ TTZPERNYTZH. FOBITY YVOLWRMIT LPT WTLRTHBAL & ORI
TOBRENNT eSS VPRPTE  TOTD WEDPRY. NTOTTRN, TRTRIBT
mps@s TTBRENTR) TS CRT PP S8 BRIT x%vsgmw G3leneptaonat=y
2.0T3¢ SNTDII.
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& DIBY ©I0MI FOLNE JWNOTTH, VRNTYIFP I0WNT F03,0
TORNVOT  SRBOWS. ééxﬁrsmﬁ 94303 éaﬁg TONH  BRTOINIDY.
POBNTT, TIODTON SRETBNAWD D) WERETNYTYN B[NEF FOFTONT. TS
To3NY  BRCTNATIND. NVOT  ToAND HBRCTNAND Wm0 SRETOLNRD
(metalloid). dremogintd Spex BT LSRLTNY MHERITBIR, BROOS.

I TR

AR OSSP

* JRCTRW BRYONTH, BTT VERCTAL BRIOPFOY.

° mmsémﬁ, SBReBA 53@323 msg 355 7139@)?1%?&'>39l BRONT. WBRCBASA
85 TONRYY.

° mmsémﬁ, BReINYD T B a)zméafa SN DOBINTOTT
BB RCTNY TWES T[OBINTON.

o SRTBNTI), TBLAWIN BRI SLOON BFA Anedoecd B8 TREY,
BRWITH. AR TIEREOD  HPB[II), TRODBV.  WdRINH
SIRTRROON  B|EFR  Wpedecd @3 BRI, TPV, Y
BIREOD BROBITY, TRODS.

* 305y SRTMD JeOIP0DNT BEFY dwededd T T DT
BRELLBT VIOV, SRWIH. TOTPTION SERCTNH deodpohn
EENEVIAIN
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o SRTNW STHRARODN BEF A SPeREON OVEND DB BBHLRT
VOB, BRAWWTIV.  WBRIFTON VERTNL  GIRAROON
BIFRDROY.

* 30y SRTNH TTIRAARODN JEFA  BWRLRT WIOTZ),
EICIENC

* BT 3030 YTT ARETR TR 03PV YTOT LREBRTY,
©PYNY FOCINIRY D0 TRBOROT MW TTYLRRRYIITS.

* BTONT BeBTTY ERexm T VEREBRTRY, WOT|TN WIAET ¢33.

eez;aszrieéo
L. 8 3INIPNIY CINYTR, WA TRINTTN TRTBWIT?
A )
iz a. =D b. 3T
R «
5. C. ROT® d etns
9 i )

2. 88 I9NT TeVINYY 03T ZOOWT?
a QY LRTBMDL T, MO0 BROVI.
- DY VERTAWD II, M BROV.
AOBRBIN, ERETNH T, M0 BROD.
o) wdneoned 3, TOe0 BROD.
BN, B8 TTRYOT 2o
mgzw 20T 3R WONT.

. SReBRTD mégp TODNY ——— e
OTINTOND.

C. BYEFY TOWYOZ —————————— $030SOTONT.

d. Seeaneh SPRACOR [EF VENE BPWH BIQ ——————-
4. B0 BT W 20T ILFT B’ Q0W MHWBBRE.

a. ABPITON, VERBAD SWRAROON [BSFWI. ()

b. Ape@ono B3 303w BTN, ()

o

e e o

o p

C. TP AP IILEF TBRH0T FDIZ), MITQUARLIIT.

()
d. 3QT oW, 0NN TRIJF BRWTIWD. ()
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5. 83 39NT BReFITY 30 VTN, JRTOONT. 85 OFNY STOTT
e dpem NI, VARITNY IBIT BITVATZ, 9.

OF LN SReINE: BRI
1. Rpee3cd

2. 3003
3. 53@553
4. 3555
5. em% D33

6. QNT BT
6. 33 FSNIYNON BT ZRGB:

a. STTTWNY a”ua@gdsa %@gp) @u@ém@o&os 30 m@oﬁamol
WSROT.

b. gme;sa% TOREN WPRT [N soai'>rﬁe§a’>a‘>l (immersion rods)
SUDIYS IO wrgﬁ@od m@&@d.

C. FDBI), BT ©B/EOT T[EOROT TVI) M IIQWRRLDIYOY,

@ ™ ™

d. Beeaodo m-eg a-'ira@;em?sf%ofwoﬁ%?aiao1 %eﬁa@%o&@ BONRLITVSOT.

l32) - 3 -

7. 2028 BEFS GVULTTDOWODT), WLRINIONO TZONY BOTGBATTITIC?
DTWOR.

8. A DyOoDQ EeYDT  S[HNYE, B Dyodg deyds oy
POTA3RNNTROAR BRODRX WTCWD.

A B
1 283, a. TOTTRTIND
2. 30 b. QWF® Boénwd
3. PORIDICN0 C. STITVT TRLFD FELD
4. DDFS d. =T
5. 2o, €. 0P03RBITD
6. TOTOX f. 073
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9. 33 3YNT ROTPFNYY DTMOIT?

a. 3T FOTS e FTOZ FOR OF ST ROTN.
b. 300 FeINI), TRT ASer TBRTY QwWIR.
83 DT 30NNY TT FQ0CTTeD 20T0WO.

10. VOOV BYFOR WACH, ISRD IADILOTH W) $BOOT

RIHDNBOIRT WIOTD, TFIOYTY FOMWLATHR.
a. WAOT s“mmmol 8% Ten Eo@a%@%@_@pﬁ?
b. 33 TIORORNYT DR $ONNT TT FACFTLNTT), LWBCWD.

I .00 OF Octw 3T, ToOWON BRZ ©ETT wWONn@R RTEID.

933 003N @@m@ﬁ@ﬁ TLOD BIT SPTNTR, TIT° TPBLD
3RTVT. DOT BLITENTIY, @@m@ﬁaod BTV TTEOINZT.
SPTNY 30T AL TR ATTI, %ocga&raeé%a@pd E523TEANG BRT
TRWIOTINED TOTLOWCTOTN V) TELONTOIY

Q703 BOF- WrnTuER D3I, CAeewEn:

N

L.

OSPPTOTIL TR, SRETNH DT o), WARINY  ARWOIT
@WFH%’*?’)}Q 303004, PFFIY SReT/ARTT TIW; &PI @isamﬂa,
ToRRONAT VTN ) WINY NTOIRENTY TP&E VTWER.
ﬁameds Clelpl~Ta ERAN SR SNA RN d@eaﬁ@m‘% Ten eﬁzi% TOBTT
DIVRWTR, e

B, T, VORIION0 WHFY FNIT LTTHBIIONT, BRCITLD
2,000 ToIReNm, ARWA. TodeenmW, FRRY DI FITo3NG w3
[TLODZ, SC3TOR.

PRTIBY YD, WORIIONO T BT IFETNOTOR x@m@@ Gafe)
T, VPN, 0SB IFoDY OV [wA. B3 JFETNW 03P
SRTTY BRTCINTH? ITRECNY 23WF A

BIB,  SPONY TIWOTODY  WIYALY  FOTLOWEIOW AW
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