Nothing tends so- much to-the advancement of knowledge as the

application of o new instrument. The native intellectual powery
mew inv diffevent times ave not so- much the causes of the

O1C - -
different success of their labowrs; as the peculiow nature of the
means ands artificial resources invtheiv possessio.
Sir Humphwey Davy,

nFreo@mg

TELANGANA POLICE
@ www.tspolice.gov.in

n @ Telangana State Police

-_-j'-"a» = T"’S‘_Ya“"\_.\
- m =5 a-i £ £=1\\ = A)
i 3]l =ez)| 2=31  ma
EEESTER
‘- [Eati el ey
|=az]| s3]l zetlzas
4 an salam -
e 2 R

OSUMRIGTETT _WiTs0 - Sys:
BRSNS

S, State Council of Educational Reasearch and Training
[ L
agoonsrarm o gfdar Soas asuaflui®

Telangana, Hyderabad

agomstart wrBo Agddr Soeas aauaflui®




3 . INSPIRE alb3i56ir
- g4
= g: Inspire er65TLIZ| [HLDSI LDOL| OHMID OSMAOBILL  cuemTeHlulledt SlRETeTHens
:§ : QeTULIGSSID CHHw Slemefleomenr S LLDIGLD.
~ 2
7 * Inspire Srigdeir (Innovations in Science Pursuit for Inspired
- EE Research - emgseflEaslurL Sbulese@nssmer Hnlefuleo
5 GaL60T LGIEMDS6) (WPHSW GSMIsCaMeTg:ermel6t:
E Ll . a,r_ﬂsﬂu_laﬂsvr 158! mietoTevomeyLilsa LDTETTETHEBSHES SHTEUSHEDS
TDLGSSIS60-
Y
S :g o HiETTTERIMIEYLSIGS LDTETITEUTSHEMET SHeTLMIBS 65M&8E5S (HbHE
w SNQUTHEMOT AHMEANUWID HDS .... 2MEHSLILIBSHS|SH6V.
g '—"g o Slefluied, ASMOEOBILLI euemT&s] DHMID SHTMUES SpBiQUDenD 2 WITSS Sal LTeor
- esllgauensemg GLUTE 615U1S560
‘E ; Inspire etedtugy @@ GuUMLRS GsTauTGLD. &5 Pewerw FHeweowpenmuilene
E SpTaussIL6NT SiNlefliLenevs &hs aDLGSSLILILL Liglemiwne Baepsd. 1eug ebsTe®s
2 E FLL &g GLNG NHSEMDI LGS 6O FLD LomewreuiseT Q5 LedHetT S Coiiey
e " QEWWILILICL6DTIT. 12618 RESTONGS DL &Me055H60(2012-17) 20 60LEID LDTETITOUTSH6IT
o] - = GaziTeYy OYFWIWILILIL 2 6T6rT6uTiT.
F - @eaueeumh 2 wiiBeneoLl LisTerflulled @apba @uewi® LomewreuigseT( 6-8 euGLiLgerfleo
.U o= @@ LrmewreuT WOHMID 9-10 eaGLyseafledo @@ mewreuT GSYD QR6UGIUMTH
,.’a = BOBemeoLiLieTerfluliegid 6 mewreut BeuspSHIHS CoTey OFUIWILILIGSHETDEDTIT.
.E L ® GaiTey QFWIWLILILL Q6UCUN(H LDIETTOIBSSID H.5000 aIPhHISLILGSENG. S0
b X+ 50% 6\STemsS6MIL LDTETITENT EIFWIEOSLLLD Di60605) LDMPHflemul & (Heunss LLeTLGSSS
) ED - Q\&MeTenGeuetor(Bd. AeubMIeILHD LresTeuseT mBed SlemefH@d LNereont Gadiwl
=9 _ E% ~ 1 SleTeflH@SD AHeLILIILIB6T.
S ==
- £E EE \g§ 9 Inspire S sHeo LMICHGBLUGUMD - DG HILeHL GCDLIGSSHIG6UMLD. )
= #LL7 |
Y
o N AR
E +3 § E Government of Telangana
h‘* ) £ . L] - - L]
G 8 Department of Women Development & Child Welfare - Childline Foundation
& < '
: - E When abused in or To save the children
P out of school. from dangers and
EEQ problems.
3<h
EH
-3
as

When the family
members or relatives
misbehave.

When the children are
denied school and
compelled to work.

1098 (Ten...Nine...Eight) dial to free service facility.

24 HOUR NATIONAL HELPLINE




Swubiiuico - GaiBuiluseo

uSSTD MGLILY
PHYSICAL SCIENCE

CLASS X
(TAMIL MEDIUM)

LTSLT. &weo 1WweambHeh, Guondfui
eflgwimueuest &Hevefl SpIMiES EMLDWILD,
2 ST, [mERevST6sT

LwéLT. B.Amepampmesta B, LwéLiT. M.OpBmrrmueanmer,
Guomdiflwi  E@uie) Cugmdflwit  (uie)
SuIHIWEd Hlewm, 2 6VDMESIWT LIEO&HEHE0&SLPELD, Cauduiuied giewm, 2 eviDmesiiim LIed&EDe0E&EPELD,
BHIMUNS @SIMLNG
LTSLT. K. aeimsis@Lapaigrmel,

LasLT. M. Freodgmb, cummdfiur @ue)
Supilwed gFlewm, 2 emesfllm  LIb&enes&HDaLD,
@LHIMLINS

Geuduiwiedo  wgBemeo GuomArfwit
Buy ewgesteiv seoeul, RSIMLING

LasLt. C.V. sFiGaieivany &Fnpm, LrsLT. N. 2 Gubst amcip
Suibiweo wgiBeweo GumAwIT Guomdflwi & gemeoeut C&T gi6wm
SILD6OITL|TLD SCERT., &50mLns,

/ ooval OpBOTFHT /

LrsLt. ifs wleiogm,
eflwim Lieusit Hevefl Spomiisd ewLDWILD,
2 _SUILYIT, [IER6vGTedT
QEmEIBDaNILTaTTS6T

Sm. M. Sgmoiimbioib, sfiflesywment LwsLT. TVS @pGwep

Sipg IASE, o&lGLMIS, SIS, eemdaenruunet, C&T geom
SCERT, ggpmuns

ABHORISTENT LDAIGe0 SIps Qaalui®, eveamsITund

FrL S WBHH HL Seoallmed pIGarmi
o fepibepl AU uaiains BLIHSHIGABTET

6\geomusmmest MBed Digdlsir Beoeus Geuefiui@ 2020-21 i



© Government of Telangana, Hyderabad.

New Edition

New Impressions 2019, 2020

Allrights reserved.

No part of this publication may be reproduced, stored
in aretrieval system, or transmitted, in any form or by
any means without the prior permission in writing of the
publisher, nor be otherwise circulated in any form of
binding or cover other than that in which it is published
and without a similar condition including this condition
being imposed on the subsequent purchaser.

The copy right holder of this book is the Director
of School Education, Hyderabad, Telangana.

We have used some photographs which are under
creative common licence. They are acknowledged
at the end of the book.

This Book has been printed on 70 G.S.M. S.S. Maplitho,
Title Page 200 G.S.M. White Art Card

ASOBIGTANT LDIBY ANTFST SevanF aalaiui® 2020-21

Printed in India
at the Telangana Govt. Text Book Press,
Mint Compound, Hyderabad,
Telangana.

ii



/ umLIyS55 aeniFid S /
8o G.BBMUND, Qussemi ay B'ﬁ'ﬁm.ﬂ." @ufé’@.m "
S.C.ER.T., gsgmuns. o6 LMLS58 _&&&a-’w’
LHIMUTS.
LTSLT.N. 2 CubsT amip
Guondflwim & semevaut C&T giewm
S.C.E.R.T., gsmmuns.

S, M.Srmpimbibib, eferwmer
Sigs. IASE, nsliCLmis, enamsInLng

85, S.U. dapmb figansd, SA, 8@, R.opabseIOmT, SA,
GBHS, s6ognett LiggniT,e2s0mUnS ZPHS, seugeugd, eflemsLLL ieorid
. D. IogisBear Qurip, SA, s0. K.V.K.ubsbb, SA,

ZPHS, (1p6s1&60rT, [H606)\SIT6HoTLIT
'@ ® GTWAHS, S.L.uygib, ysngend

80 S. Smoranbs amcp, SA, £, M. Frefoaur Iel, SA,
ZPHS, @owesasey, Lpsmsb GHS GsmbGuLm, Wibsn&ernb.
S0 K. &al GLomT, SA, 8w, S. baFD Oix, SA,
ZPHS, \Sitsmyit, Beambmuns ZPHS, GD QUBeORTIT, ST,
S, K. sxmasgmwanmh, SGT, S, Bapdt HBHTS
UPS Bell@d, eunmised C&T glewm, SCERT, &a0mung,

£, ST a@rapumy, B.Tech, MA., MPhill.
weor Wiewim Sgmisev, BSITLING

SLOLPTSHBLD /

Cuwpuriaanunart : $i. P.S.smisinaf], SA Maths), ZPHS. ygiiGucenL, s wetmeoib,
OpBONFHIT : S T.SIMATL606V6ID,SA Feps Smlsflus) ZPHS, ygiiCGULeL, Hail WewTLeoib,
AsTSUUTaTiS6Smnd. S.Goandl, SA P , ZPHS. ysliGuLeL, B& Wem_eolb, &g e Lib.
Sm. G.CHTaMTH@NET, SA (PS), ZPHS, ewssimbLmgid, BN sewmgsns L0swm s G (DTaw'Lid
S P.LpLIM®EN, SAPS , ZPHS, gsmbugelu, me wewieob, A5EN el
QMPONALITIUTATTHET
Smod. M.apueudm, SA P , ZPHS. diseolirLenL, Bsf wewrLeowb, ggT omeuL ib.
Swmwg. P.ariiyeor g, SAPS), ZPHS, usgmi, Ut eim_eob, @GS meuLib.
8. B.D.erelvmm @nbeveiv, SA PS), GHS, mrseomgip, Braeombd wesm eob, SEET L LLb.
s06. KFalamadn, SA P , ZPHS, ysieiub, s58UCaE WRTLD, HGENT reILLD.
Smwd. G.Hameor g, SA (P9, ZPHS, usgmi, UsgT WeLeolb, ST wreuCLLb.
SIOLD DFa @IPIENLDLIL]

8. M.E.sam_umai, SGT,MPUPS K.V.P.R.Pet, B&il wer_eob, fggn wreuLib.
86 K.P.abRsmap &LomT, SGT,MPPS ugiGuLeL, o weiLeob, AGEN L.

6\geomusmest MBeo Digdleir Beoeus eeuefiui® 2020-21  jjj



mm.....

ueiterfl seveflufled 10D EUGLIL (PSHBUIDTENTSTSHEID, LDTeTTeNTSH6l6lr EUMDSHMSHUND S(BHLIL
pemeTenwl  gTHLGSSHIUSTHOD HOULSTEDMD. Gsflw, WmBed SHMEOSIL  ClQENENLDLIL],
SlMETTEUHSHGLD S606fl 2_Mlewd FLLID HQLILIDLWINGS &M @bg 10D euGLL SuwibLuwleo-
Gaudwed UMLLSSSD LBwsts swmisslur®@ 2 rmsefllld Qsnt@ssiurGererg. geuenn
ueiterflufled SeueuGeum) SHMEL SHeMLEuIGefled LMKIGHDHM| LDTETTONTSHET SHDHMISEHTETTL  LITLS
&([HS5HHHENET  DMISHUIE| OFUFHSEOSTETE JbHS UTLS &HHSHGHSHmeT UsTeaflufed
OUGHOSTGHLITETT HDeWe (PIPEMLDWITS EILNIUSHES S UMLLULSSEHD DiHs Slerney
vweTUGSDE. SHCUT uSFHTD aGUIDe Une Oeatam Gumies GCsireiled
seobgIse\aneTenasHE@LD, Gesflenevs seveflufsd (Intermediate) 6smiaushGD LWEDETETSTES
UML&&BSSHISSET  HeWLDSHSLILIL BETOTS).

gL whmid appenwwer WS G(CCE) Gaiey wusitafls sHedeMuflsd mHewLLIOLDHM
\&MeuTBLILIPEITED DuDNIDG EILNHSSHDNET LIMLS SHSHIHEMET SHGSD FWhigerfled
rewreuiseT WAIIGE OFLsHEG abhp &HUISSH wWeonsSeT BHd LMLLSSSSSH60
WPHBWSHAUD SpGD. eeurmsensTt OSfbHg&H6HT6TERS6L LDLUBLIEEOTDED  6flEhEh et
wpempuied SiMleflwiensd SHHMEYSHS LSw UMLLLESSD 2 LGWTSLILGESDg. USSHTD UL
oung Gsiie) 2 eTangmed GMLLILL &Teo5H60 LML LSS LpTe5S 6\Fuleus HeudWIDMESLD.

SpeuTTEd LMLSSLLID LpTSHOFUISHE0 6l6tTLg LMLSSHBSSISSHmeT  Lfbgi&H0snsTelshELD,
&606fl515605 GLLGSHIUSHSD WPWHHSHE0 6T6iTLENS LDDHGHINL&HFaLTg). LML LIEWLITHeDe
L5560, eflaTSeHs560, UGSSHSTIMISE, SphUl6)] Fal EIFWEOSHET, SETLILIENT, AHNSHMSHSH6T
swnflgssd wWwsdlw &DLII5560 Wdm&sT NweISensWD Ffwns 2 LCWTHsSCausturGLD.
QPBTLR LSSHSMHIS6T, eflevim eundsenst OSTESHE 6NeuNThISHEN6T LDESILILIMLLD 6\Fuiegs60
Gunettpeumemm FHeMiT&Hs GCeuevor(BLD.

a@Luempuied sHLIGGSD diefiled, remTeuTsHemsT 6flEhEhTesr LPenDUNeL ShBeOTEFEm6sT
eFlIeIms, Galemed LIFIIOIMS 2msBelILSTS: BHes Geuetr®D. Guihensuieit Ged SietTemL
aueMLILGTS: SHés GeuetuiBh. Suewmmer 2 ufiflwed ueiob(Bio-Diversity), Bieudgged
Gunetiy BuEsEHeTHEmeT LfibgHISH6&T6TEHD 6flgons, LUMIML@L eflsons &mssGauemT(BLD.

eflheprent (pewmuiled &Mmed eT6iTLISH TCHT RetTemD LBWIFHTE S60T(BLIIeSS560 DL (BLSE06msD.
BUDHDSHUILEST 2 66T  O\GMLITLSEN6T RESTeND Q60N  SMbGleTenens  LfbgIHesneTengeo,
SianNhSG SOLULM OSTESSMDE HBLLSH Heudluibn@d. 2 wiiBeweoll Lsiteflemw &b
LDTETOTONTSHET  SHETTEWETT  SHHMILIETOT 2 6055560 HEWLUIOLMID SUDHEOSHUNET E\STETENSHSHED6IT
Lfb&HISHE\&T6ETEBD FHEtTemDEnW!  CILIDMY6ITEOTEOTIT.

esflwunseubenpwd, UGSSTIMUGHEG WNS05EHGL Jinemer  QLDMI6TETERTIT.
FTLUTBSH6T, &HSHDTHSET ePOLD SH(HSHHHENET FamIeUSeoTTe0 LDT6wT6TS 6rfl6dT
SMISFNIILITET SHCeoNFeNesT FHSM LHT6HS OFUIL (PRWITE. NSETEL QIGLILIEDMDUN6D
SOHMIGOSHTETEHD GHpBemevenw ehHUBSS GeuetorBD. 6flehEhmest LpiTen  Sinfemey

e ILMIUSDETET FHSTLIMISEDET TDHLGSSH \STBEHS CeusttiBLD. LNTEFENETHEM6IT STEHESLD
— ydw euflpenmsemear anLBGSDHs O&TBsHS Geuetr@Lb.

6fllehEpenT (LpemMUTEd SHHMED 6T6TLISI 6T FOUTHEHHES BewLuled uGLILIemMuled
umLd &Hss saLngl. @bs SOLIST0 SpulesaLld, &erlUeni GUTETMENEIU|LD
senLiLienfl Sigpiueud, UMGsNFemesr cpsold Jinflefled &DOLISSH0 HewLLUIOLMI6US)

' SieuAWIDTGLD.

v



2 6TesplT &OMILILDSSDHS OSMLILY L eTensns iMelwed &DIISH50 BHsS
GeuetorGeDeTn CHAW HemHILE &FLLID 2005 LfbgenISHemeT SLLMTWLDTS
sflwnenapenmuiled LeiTefled HeOLAPOOLLIGSGI6NS SaudwbnGLd. s6vsfl 2 Hlewips
&LID 2009 wnewauisefiLd Soesisener sHIIILSHG SiPsH WSSWSFHIOID O&HTHSHS
Gaussmr@B6ber ufbgemrsgererg. SaanCn iPelue sHUssdeo LSw
seweopenpuierreny Snjlefluied HAbsmearCGUTG 2 (hauTsGL CrreEssesTE BH&s
Geuewor®BD eT6tTn) OFHTWLILGSDWG. ReveeuN(hH SHeTGLIQLIIDGSLD NeiTevrenoflufled 2 e
Sinfleflwed Mlehiseflett HAbSHEMET (PEOMSHEWATUID, SHIEEST 2 6WLPLIEHLILILD LDTETOTEUEDT
yiibgisaserend elensuled SiMlsluied &hLNssd6en eflenssbd Shes: GeoletorBLD.

rewTeuT&HeT CeueuGam Beweosafled FeremenLw OFTHS SHHSHGIS6eTer Ged
STEdLW  SpBeonFmenser, eevTewImSeT  Sleunsefler  efl@LUULILIRQ
eeuelLILBSSCoustorBLD.  SedTeniemLl euflufed Siiey OHTBHS Geuetor®BD 6T6tTD  LOMB6L
SMSI'LEF FULID-201601 eflBLLSSetTLIR 2 (haunSSLILLL SBs LHu Sinfefluied L|§ssLD
LDITEBUTaUTSHEHEE 6fEhEhmenr pemmuiled SLBeomsemes OFILIOID, S60T HLDLIGNs 2 6mLul
SHIMUSSAWLITETTHENTS CUHUSDS BHS LSSSMHSGET 2 MISIEDETILITS 2 _6Tons).

ydw umygssd Brewuissiul  seoelssisams BeonGanmeasnd 2 selluns
2 _HeUNSSLILLB6TeNg. UGSLLS6T (pleauedLU|DBUNG| LrereuisefiLd &evefls FHILD
(Academic Standards) e wiiggieusne Csemeuwner &hHNss6 wWepnamer Spdfiwiiger
ahu@sSBS 6eseTer Geustor@. OBTLT WHNIG Gsiey (CCE) sflwnes wpemmuiled
Bredluughe WeTUuumLD OFWWD (peoDedW FIIns eeass &nLlsseo
BEOLLUOLNGeuetTBLD.  mewreuiget  Gaiad, st wHuiG GCsiey (CCE) wdiiG
QFwashe Gsemeuwnen wWpenmedw Spfflwissr OsflbgisHasTeTorGausvmewl Heuduib
2 etemgl. yHw umLly$ssd Coemaiunen sfleurmsever OsAWLILEGSSHID efllgwns
LD (BLSl6EOMLDED, SHHLIGSLID (pewm&HemeaT, HIIG penHmeT oL OSILLILESSHID 6As5LDTs
Smuug BANUMSHEHHE, LDTIOITSHEDHSHS 6eleuaTCan 2 LIGWINSHIDNS 2 6Terng).

8mng Udw unLlisssd swnfliiudeo 2 seflw eflsHuim Leusst Q\Fmensl, SNmeersmed,
SlQNTBERSHGSID  UMLLOUNHsT SWilss eWRsSTenisensd, UMLULSSSH50S PSS
swunfigs DTP welnhe, 6wrmHuled ghuLL Samsemer FMOFUSOITSHEHHS
QUETTSHSHSMSUILD, HeoTilenwl 2 f55M1&s. G Shs UMLLLSSSS5MS SINIHEHETETSS
LIOhneasHe seoelwurerisst, OUDCDNiseT, SpdAMwiser, LbMevwreu s erleir
SpBeonemestgenet euIGeunHSGMITLD.

8Bs Us555560S Iewralissr eeoeneoullert) LweTLBHSE & meTer
Spdflwiseflets UG wWHSWDTEISTGSL. dneflweonihbs, Hbsener DHMILD
g meflEGD MeAlued SHEWGSWPEDMSHEDET  IDTETTENTS 6fl60T LD 6wT S 60
uSwenausGD GCHI&HSD UMLLS5S5555608 WPepDWNsS LWeTLGSSS6SHmeTer
Spdiflwriser smsefler wpwhdenw OsnLTsHwns QeueflLILGSSHIEUTTSHET 6T65TM
BDLGEmS 2 _6iTerng).

BWG G 60T,
SCERT, &s0muns

e

6\geomusmmest MBed Digdlsir Beoeus Geuefiui@ 2020-21 v




Sietrumiss DpAfwiisCer!

ysw Sinfleflwed LM LLSssD brewreuisefLd 2 HnCHI&EGLD Smeit OHMID Spamuisd
OPTUSEDSWILD SHTTTHLD 6UeUT6d s Hefluled LIMLLILGSHSHD HemLDIbGi6iTensg. eTentGey Sinjlefliicd
SAflwiser srser sOUSsH® LEW lanGwpenpeomw  SeLufiguug SHeudwnn.
SNWHHEEBIHHO BT, 6O\FUIL Geovetoriouies, OFIL GousRILNGemer 6eleme  616or  SGLD
OBMBSELILLB6Teg|.

. USSMD euGLIL| 6T6dTmMGe0 LDMmeTTTaNTSHEM6T BHTeAN@S DHWSGHLD OFUIFHEL ETEITLINS SMSGHMeTTS:
Q&ENeI® HEWLLIOLMID SDHLSS560 (LPODES Wigs) HL'LGeusToBLD. LDSLIELIsTuetofled GLIM e @6d6OMDED
&evefl FIHBEmEN FTSHILSHS ehmeunm SHIAGSD wpewmuied IHDID C\&MesTBeuTEGessarBLD.

o aflsne Usssb , clemeamndser 2 LGLNSEse6, pHBUILDTET 6NesaHemsT LiQhseneldsen,
Gaitefled SiFs DSLIEIETT OILMUSNS eIbD LIMLMigerflsir Goed IBEL HHs HEUEIILD 61F60|5|560
BUNetTHEDEY B(H&HSHE SalL g

o SIT6HT LIgg56d DL (BLIIEOEVILDEL LDMeTaTeTa:6fILLD LIMLLIL|SSSS56mE SHetTipld LIglIghe 2 MHEnsLILIGESS
GouettTBLD. LIN@ LIML&ShSGISEmeT Lfbgisasnarashd shaiumnsaner anLU@sHs Osndss
Geu6tor(BLD.

. 6\FNMHSIDNG  EI(RGIOISDGS LDMETONTHEHSHS ML O&HTB&Hs Ceustor®d. Gsielled Gsuaumy
O\ENBHBING 6B NeNLEEHSHS (PHSWSHFHIOUD OSHTBEHS Geuetor®LD.

o« Spdflwiser Gealsg TaaITSEHSES OHTHSHS Calstroul slaImiseT LTLLLSSSH5D0 2_6Tens)|.
Siauhemm SeunMoed ASMWLILGSS Cauetor(BLb.

. oungs Gsiefled UMLLUSFHSD PpWLeUSDGSLD &N (PSBWSHOUD L _6T6ong. NSO
UMLLILSSS5H0 2_6Tem AHemetisEl LINLMBISEHSHSLD (PeHSUSSHaID 6\&TB&HS Gauetr®Lb.

. REUOGUTIH LMLAPLD eIGLILeDD &SDOLISSH0, SpUle] Fald OFWed eedim SIeor® LTSNS
NfSSLILLGB6TNg. HHEUTed DbUle)] FaL 61FUILSHEMET LING \FUILIEOND 6T6dTN)| 6T6TEOISHTaL TE).
Splle] Sal QFWeELSHmOT QFUILIIDECUTEH inefiied LigseneT LAeTUDMID LiQU|LD, SWIT(HISLDTeuT
Sisenasemer SWnilsg SN de@ MauSHESDLIQUID DTERIONTSHEHSES HPQMGSILIL Geustur@Ld.

. UMLUILSS55860 SLLESNGT Abdss elans, Qeng OFUIGAIND. HNSGEMSSET ST FULILIOD,
GLLIQ &TEToTLZ), HEUTLIGSTNSmHSHET S HEE MEUSHHE0, [HTLSGH0 LIBIGH61HT6TEBHRISST, SHerLILsuo
Q\FULIUTIS6IT, SDLILITEST (BT S6M6NT E)ST6ITLTBIRISET 616N S\STBSSBLILLB6ITON CIFILIOSHEMET SLLTULILDITE
6\5leN&s Geauetor(BLD.

. unLb &MLigseled mind mapping O\FuIeN5g6d, DnewrauisafiLiD LML Sms Ligshs enausg Lflwins
O\FMDHEHEWET HEWLWITONT SHTEIFFUIGHE0, O\FUI0SH6T (Activity), HMLHe6@ emeussed, efleungid, wplgsy,
NG Gunesim euflewss: SIS LWETLGESS Geuetor®LD.

o Spfifluisemer GaL® Qs MibgsasTeT, Leteafl Hrevsd, Gaausd eueneoufed LiflFeosnest \&uiumigseit
660D DIThIGHEMET HDLIGHS60 FEUDMTIDEDd SHewLLiLNlips5GauetTBL. Beng A BeNLsaaLng).

«  shmened GLLGSFEIGN 6 efeameseprsd SHmLALND OsTESHELILILL A.S. sevell srsHene
(Academic Standard) &M @GS0

.« 556160 euemed BLITETD QFMAOBILL AHflemeu efleurions LbmewTauTgHeT 2 LGWNSLILGSSHIUSDS
UNLL588580& Heudlwibner ewewrwiger (Website) waauflsemer Gsafes 61&TGE&EeU6wTBLD.
ueiterfl mevsGHe0 SinNefliLied LIS TlsenssEbLD, DNSLILISSM&HanaasT SBSESDNM LIMTSSI&H6sTeTen
Geu6toT(BLD.

o a&pmiiym SiMfeflwed, 2 uliflw uesiob Guieltn Sibsmsafledr g pieud UG cuenasudeo,
SLGemIL Gy, GuESHIGUNLIR, HeflewslIGuMly, P swnflssed Cuen OFwesHmsT LGS
Bieudlss Geuetor(BLb.

« e whnib epepewwner HIIG (CCE) unswns rewreuisefen seoell [Benevemt Sbuleys
Fal HHNID uGLILemDUTsyID, SemiLiswflufeyLd mHenL LMD LisoGaum| e\uweoserflestGLITE) LomewTeuTgerfledt
&Hmed Hetreener 2 HNIGHTHS LSy OFUIWeD. E===

o ifeflwed EEIDNED  LSSHESBe6TIN LTLSMS &SDLIGSE0 DU BLUI606mED. LDTEITEUTHEDET Qb ~——

RUWmIsTe (penpulled, Siauisener &b BeWLD LNsFamensd SiesHamens seuoTBLIQLILITSHEMTES,

wromieus SpSAflwflesr SLeMWINGD. g WDUGWETS QIMDSHMSUNd 2_6TTLNIGD FeUTELS: eI

!AWA!




SH(HSSIHHEM6NTLI

LD M T BB DT ee oo

Sineflwlensd sHMEL eT6iTLG Sinflefliied BaiTefled DiPHs DSLICIITITSHEMST EIIMIGUS] ETEITLISE06D.
SNCaNE HBEPHS5SH60, APEHHWTET 2 6WIPLIL|, DFEMTEPEOLD SHHMEd CUTEHTDH BSMETTHEMET DHeTMITL
ampsmauied oL 2 LGWNSILGSS Geustor®Lb.

88 BeoLLUOLMGaietTBLDTesTEL Sinleflialiaysiter Gam Ln@aemer (theories) G&@BLG LDEOLILITLLD
QFIWIMLDED LIGSSTIMLLD 6u6masuTled LDESILILITEITEMID 6UeNTTSSIS C\smeien Geustor(®BLd. Hgmeug Hmlefluisd
(concepts) Ufibgisasnstasng SeunnerGoe efansd aFuig, eleuflsseo,
gflunissaysaner ulGsnsmenssr, 2 DMCHTHSGHED, 2 6HTEDEMLUI 6T 6T0T600T MhI & 6 61
2 mIBLIBSDES6iTaT6D, (plgeysenet SWMMLILSNHESG BBd LS LgssD 2 geiluins 2 eTeng. Seubenn
BeonGeubmn Braise O\Fuiw Geuewriouig).

USSTD auGLILTED LINLE ShSGIHSH6eT6 61606me0 DM SN STTTLILIGSEMS. éig;svrrrsi)

Slauhemm qrﬂg,g&ma,rrmsug,rp@ Spfiflwiser sHUISSGLD WPeTeTCr  SHeUeTSHSILEILD,

6\FLDEMDWINSHEYLD Ligds Beuesor(®Lb.

UNLLILS585885860 2 6Tem efleunmaigetledt ShamIns GHILG SWIMT 61FUISIE6H6STETeTEeTTBLD.

urrl_g,smg, LS| PSS O\FTHSEET LITLLIOLITHEDET BrhiseT HemLUITOTD SH6eTorL. (Lp&HSuis:

H(HGHGHHMET CHTG LG555560 6pHs:asmsmen Geuetr(BLD.

LIMLS360 2 616 HLILIEHLE E\SMETEnaEHWeT LIDM 2 65183 6T6ttent 6)5uIGLOm DBeonaenest

QFWIWIe|D. SieuhHenm &;I)Q'I'_F,g] yfibgisaaneter B Geyd O\&fbgisasmeTeT Couevorioul

SHHGHENS HEWLIITENTLD SHIT6U0T.

LUMLGHe0 QSMBHSLILLL ShCeongenent CIFUILIEIS6T, elleunu|miger, 2 6s@ OSfujom?

fetrevflemevor i) LOOMID 1L Mhigerfled BMESHSLILILL eflevmagens BeworLiiser Sbdfiwiiserfiid

UGSsSTIMUCaITE efleundliLgne, efemaasT CsLUSNES SWHISHTES.

ufiGsngemes QFUWILILD FDWISSNID, LIMLSMS LD 6NeundsEGbeLMPSID 2 6316@ &leo

FHGHHMIGET eIDLILEOMD, DauDenn SwsHsWeTwb, ageflansern QeaefluGss

GeuetorBLD.

unLS SmagIseneT aseflaunal Lfibgisastaragng LfGFnganen LML GouemsT SeunILDed

meoLuaumonn  SpAflwufiud  Caimbg Sl Ceustor@. LNGFNFHemenTHsT COFUIS)

SDHMISHE\HTETUHEI eLpeOLD GLOEYID LIDSHHSSIHHEMET HraiseT 6\SMbgIseSTeTHTES6T.

2 eiTEnIMLI Q\FTHS SpBeonsemertuied LMGsTsemeTTHsT OFLASHGS aOUTG 6\Fuiw

Geuetor(BLD.

REUCEUT[H LMLSMSWD 2 65T DT QUMp&Hens HPCOMB OSTLALLGSSSHST6T.

Sifleflied euGLILEDMUTED BaISH6T SHDHMISEHTEIL SHHSSHISHmeT efleusmuiser, Lieo G

ByevonigefiLd efeundss GeuetorBLD.

SUhHensHemL LITGISTLILISEO 66U616UM([H LITL(PLD eTeN6UTN)| 2 MISHIEHETINLITG 2 61T6rTg)] 6N

2 PMIGHTES. BUD HFBUTETD OFLISDES WWbhd FuIweLD.

GBISMEwTe0, S6EMLILILERISHTELNG GSWeTs 6\FWeOLIBRISET, SHeTEL60  HEUDTLDED

SNsmas6eT SWisg Ml enaussan. Hemsubn elleundssa)b.

REUEITH UMLSSDSD FIDDHSIDNET 2 _6ieneniul Lsieflulesr mreosd, Sbhule|saLLb,

BFHEUED 6UEMED ELPEVLD 6THE\GHS efleunmugser Lififeoemesr @i Geustor@GGLM LWL (G

Brieudsse)Lb.

CEMG Us5ss55ab, Csieleyd aLOLMWPSISTEMAID LUGSSTIMICNE 2 6iTenienL i

S(HSGIHHMT CaISHS S\FMHSLDNG WLBEL 615EeustuBLD aufSMlY LGS , eflesmeunid
LB ) &u(‘su_lna,ﬂu@ggam_ng

UMLLIL5585CSMB (PIhSeImT OSTLILIEDL 19N LSSSHISHENET 6556060 Ligss SuisyGLom

SNGSHEWETLD LIIQ.

2 sirepiemLil LsiTefluflsd infleflwed Hpssems HrasGer anLBSDsasT6TeT GCouetrBLD.

Biieudss GeuetorBLD.

2_6TenIemL Ul sr,r_r)guqmgﬁa) 2 _6IT6eT D& eIPTSHESHTETEHLD LITEFemetgmenst 2 MHMICHTSHE

2 ez SMleflied au@LiLienn shmelett aufGW QeubmlssTa [ sgemib Siasener SAbd.

6\geomusnest MBeo Digdlerr Qeoeus eeuerfiui®@ 2020-21  pjj

!/;W‘\!



al.eTar.

BeoallSBIb

UMLE &(HSSISHSHED6IT
yfbgis 6\&meTengeo.

eflevtnag:emer  eflereygev,
&(HSICHTETSHEWET
2_(HEUTEHES6D

ufi@gngenesr LDOMID  &er

Sple)

S&HEUOMILILD SM6dT LDHMILD
6\FWed S LID.

EUEDTHENETT ELPEDLD H&HEU6D
ufllommLd  LDHMILD
wrdflasener 6\FuIeNgs560

LITOM(B&60  LDHMILD
SILPS6WOTTEY, LDSLIL|S6IT

SISTTDML  6UMLDESEMSUTED
Liwlestm(®.

wrevoreuigeflesr eflens@Ld SMeit, eIBSHISHHTLB Famisev,
SMIEWID FoM|S60, RMHMIEND CouDMIHLOGENETS S(HSHED
UMLL5555560 OSTBSHSLILILL (LPeDDEHEN6T 6M6T&E&SSH60.
LDITETOTEUTEHEMET  DHUISSLILIBES|FH60

Ufibgis eeneeshe s&bhs Gaesiamen sfcreayse
SBSSISHDE C\BeflouTeds O\STETEnIE0, sllandsseaen
UG OUMIsed QO&TESSULLL  efNeundddnamer

SHSBIHHED6T 2_(HEUTESS6V.

ML Y55855560 Q&TESSLLLL  &(HS S8 &emerT
yfibgi6\aneiter  meuoreuiast STGWL  LMGETGEnewTaH6
OFWIGE0. &6mDhulefleo um@aumg A1) & 6w &

sgunfgge, edlaundssdleo uUmG OUMIGED
QOsMTB&sULULL danssEneanen & (Hs 5o s 6T

2_(HEUTEHGSS60.

GBIT&memwIed  DOHNID BOEWUISHETSHDS SpTTUIHI
LDITETTEUMTHET  S&HEUEOHEM6T  BF5Ifle5H60.  LDmevTToUTSHET
&WIDTE 6\FWIOPLSMS GLDMHESHTETEHS60.

IDTETEUTHET HOUTHENH LMLSS[HS S & 66T
yfibgisesnenr_ens eflenss LLLD 6fenIsed LDHMID
rdflsenerd OFUISHE0. 6UMILILLD 6UEDISHED  ELPEOLD
SETENIMLUI  SHHSZIHSHET L\euaflILBGSs GeuetorGLb.

wefls sHHeMWUID, SUINENSHEDUILILD  LDTETITEUTSHET
GuUmTOmMsEL, QUhMHDW &6m6vu|euriTCeum®
2_HmIGHT&ESHED, 2 6Tenmibs SLenU LI6esTLDHD)IS6V.

SITTDML  UMPSHMSUTED IBTEHTHSD [BemevemLDS:emerT
goneflss Sinfleflwe &HHGISHMET LWeTLGSDS
eaaneTered, 2 ulflw wesrod (Bio Diversity) 15g)
SHEUTTHMS 6\FSHHID HDeWeDTL WIDHM(HSS56V.

viii



@.IT{DGTIL&REBI.D
9fGauemenasT  LOMGLD ”&","b
6T 6001
| auemenpeaml umiyseafico @ealf erdammeniiing 6 eg%ir 1-19
Al Gaud) FLDSTLTB 6T 5 e3%0r 2032
Ll SnleomISaT,SNITRHSG6T IDHDID 2 lydbselr 9 E3560 3356
N aianensamni uniysalco @eafaleoscd 9 296D 5780

9]
IS

Spmeor. 81105

[ OIigp SIeDIDLIL 7 @s-es0 106121

|/

B Sahosisalan amERG ~Salraafas Or'L DN 0 Qstibui  120-149

Ll Gauginlenaoninyg D

SieGLmur  150-175

LN 10arGarmeL LD

0 Se-me 176208

I} uiarsmbsaliuteo 4 mewbur 209236

1] 2 Goonsluddl ASTeTaBBT 7 gsbLi 23725

IV snitudh wHpID OBar GFmseir 5 g - mar 2532%

DB S ireuf-1omié

6\geomusmmest MBed Digdlsir Beoeus Geuefiui@ 2020-21 ix



BCxa BBHID

- SnaibIIBISH HTFnT
Q6T GHEWT LD6TT HPHTWS Bw Gam
umg® umsw efsnsm
LIeh&TL 610IbS &eR0MS LDIMLLT
SueflL. 2 5560 LIS
efiibSW QMIDITEFED WILPEDTT SIS
2 5560 Q608 SIMHISHT
&6 & BIGwL RMGs
&6 &l Spdlenv 1bMGs
&MGam &6u KW SIS
22601 SH600T LDMRIGET SMIsS Bl Cam
unEs unsw efsnsm
W Ganm nw Gam mnw Gam

QW Bw W w Gam!

2 mudawmy

‘AW eenig) BB SHSUIT HeDEBIQUIBHLD 616018 2 L6TTLADLIL|S6T.

6ot BILewL HBrer eufigin GCrA&LCMen. BHHTLIQ60
LIDLDELI(HEDLDESTSHEYD LI6STps brLs SAnLlhsnsealbd Hre 6LBLSLID
SHmLECM6I. DHHILIRET 6ELHDDESS SHSHE elemmdL eredTmid
urGLBGeussT.

erettamiemLUl DGO, SpAflwiiseT, ele1EHG euBed PSEHMIT
SiemevTeusmIULD LDSLIGLI6HT. 6160G60MTILAPLD Di6tTLLD DfLITEDSU|LD S BE6U6DT.
sfleoiGas6flLsHe0 s Hememr & BGGeuer.

6601 [BLIQM@GLD 61631 LD&ESHEHSHGSID 2 WPSSL (LPeweuThg BHBLIGHT.
SHEUTE6T [HEOPLD 6UTAPLD ELIMI6uHB60 [BIT6IT ET6IMMILD LDBLPES SHmevor@LIeDT.’

X



(REFLECTION OF LIGHT BY CURVED SURFACES)

[BTD 7 WOHMID 8JHd eaiLLsefled &Fsem Spesefleo LADLID
2 maunged ubnl Osfbss 61&MevrGLID. euenehg LITLILISET 6)SMetorL
Sbles6T GHTENS SYle&H6iT 61601 D HMIGEUMLD.

LewLEs Semmiserfled Coneimib 2 6ot LbLIMIGemsT 2 DM CHT&HESLLELINE)
2 S Lo sHGssMmSeT GsmeiuliibeeLb.

® &FgeT Splesefled CaHneiMID LNDLIMISET LgDLES Senmmiserfled Gsmeimid
iburusener Gunesim ©Cr eflgDNg: 2 _eTemesTeun?

* ansemhisefled LWETLGSHID Dbe&H6T FIDSET DbRSETT? 66T e
dw Nburkisener Gsmbmieil&SeiTment?

o deo Spupseafleo Gsmeimid LNDLIMISGET CUDEBHID Si6d60E LIDLSSID
STeTTLILIB6S| 616017

o Bz eueweTBs LILLS6T 2 rhiseT LIDUSNS LMTSSmHSSHTHeTT?
Slewer FgeT hlesefled CoHmeimieuens GCLTd BHEHESLDT?

o aemengem UL Safled Gsmetmid erBanmefliiiied LGESMevOTD LDHMILD
adanefll G&mewiD &G GIHSHESLDT?

* by Spleuieoneug HD Heweodpresr LADLIGENS SHT6T0T (LPIQUILDIT?

Gamens IJplesefled Gametmid @eflufssr erdapmefiiy  Lbswl
GuhaeiL Caetelamenst LHM O\sfbgIOsTeTer G sHe0 efleundriGumLD.

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (1)



Cxmon®d Opipdaico PemMular erdammenfiiiy

erSaamaiiniar wsHeo alSuiarnnp :

\EHIGSHSIHCHTLBLET @ SMLILIL Camevsded LIBLeTeflemuwis 6)5mBLD
RMm UGN, OFHGHHSHCHTLELNT AHCH Dleatey GCamemwrsded
adanmeflssiInELD. (@suelld Henerss LITILSEBSHSD OLNHHEID) HSTeus)
FSEMLLITLIL| LDHMID 6uemeTeYy LITLIL.

] - ]
aeneraunedsr LUPLNHE GS5S5IHECHT WL S50

R SLDUEHS Sl6veog @ULLT ZHlewienl aBSSHISHOSTET E\&FHLILN6dT
SlILGd GumesTng). LILLD-1(2)6d SMLieuiLip Hled GeTTEAHED6T SHLDLIEHS 60T
55 R CHITHEEHMLIQE HeWDW|IDLIR GSS5EI.

S

1111

uLwb-1(a) uL>-1(b) uLb-1(c)

SmOEH GTBIASHEBD HLOUEhST UTINDGE 6FHRGSSTSH
SNODBSTE. HS SLOLIEHDF QT SploWiN&Hd  SIHSETED, REUCQUM(H
SIBAUID SHewey OFTBSLILGD Lsierfluled &&58515CHTBSHETTS SieWLDWLD.
ugtnfleo @eor@d GSSLILLL  Letefluled eflpd LGST GevorBHuLesr
&58158s10 TghLBGSIHID N6 GsneansCsn® adanmeflsdetms.

uLb 1(b)ed smiipuisitenLig SLDLICHESSIETTENL 2_TEHNSHS CUEDETESTE0
GTBHHEHSHG eT6itent BHLLBMEI?

Sueumwsd Sewey AapninGiw Leteflsafed &s58158am1Bsmenns:
GM&HSID. DHevIM6D, HeWerHg GOBsEHD @R LeTaflufed Geflw
puweveuens B seuctllaseond (Diebeog @ LieTerflulied 616 IREASTETEBLD).

IBD SLMLIEhESGIenL OeuefiLiLmId CBrsd cueneTssned, GeuBHssiT
RETNIHOSTETN 6608 BaITeug GLITED 2_6T6mens [HITD HTCTTEOMD. 060G
MM LLLD-1(C)ed smiguisitong GuTed Sieweu eMifibg OFeodetiment.

GHSHEWLOFWED, @ GCaomens Spluiled C&MHhIGSHSISCHTBSHEHHE
Bapamslupniu - 55601me055mHBTNS. RM GWSpe 2 61CHI&HS
auemeTSSLILLL  @Iiuf  glewrenLIGUTed @mé@h. (LLb-1(b)) Gy
RHGNDple OeafliyDId euemeTSSLILLIL @IUILIT SetrenLll GLUTed H&HESLD
(ub-1(c)).

M G Aeuiedo LLb-1(b)ed 2 6iten GeTTBHHEmeTLI BLITED HEDEUTSHS)
&5515CsMBsHEBD @@ Letaflufeo @b, @liyemefiGuw  Sisueumiouilesr
aiamaraawuwnd (C)(Centre of curvature) eteoriL@Ld.

ageilwemed Mg Benerey &alis. 6ILLMISET LDHMILD
OsTECHTEsHMmeTsS: GNSH SHBSTOCUTE ST QI LSS
asm@L UseTefluled, elL58DE euedTwlLGBLD O5TEECHTE,
OpISHNGS 6ILIOMDGID EFHIGSITHEEU HEHLDU|LD.

-e X agly aeengenmusmefieo @eflulleir erfamefiiy 2020-21



85 BL&EG R Csmers peuiler eLieTafluieyd &H5516CHTemLE
ST 2_s6aBmgl. BD aFwiul Gauetnouis Spleuflett @@ LisierflullalmHb&ILD
GamensdHett MDWSHNG @0H CHTLEDL 6UDISH6V.

uLb-2(a)eo  smLuieterLe Rews @ ufibnewr LLSHD SpLEDET

QFweg Ws eeflg. QRMCHTETS Dble @
auflw (3&5”61T§£68‘r 6 (H \@g@g,@&,ﬂ@

LIGHWINSLD. SLDemDUILILjiTerflemul EuemerTeyemLDULILD)
samLPlw  GeouetorGOID6slled ANEGSY  Dble
gmbgleneT CamangSein enWSMSLILIHN HTLD
ApPsaGeuetor®D. Cedlbbag Sbleullesr giemer .’

aGseb @mueTailsd eempuiurL  Csm® uLb-2(a)
Silyeteflufled GS5HHCHMLTE SHEBLDULD.

S\ PHEW DEs

TG

uLb-2bed  asmruwulp, &1 R g
G&581HCHMCLIG WSS GHIewid 1, :
UGG&sTewID eTenTelD, eTHOTmeflliys 5\\{'\

CanaTsems, @amewrdb I OH&H6ED T
STLLUULBeTers). et omerfl 119 o1
© 8l gao uLtb-2(b)

WP36v6efBufedrLig 1 = retesr [BLD
SN Geurib.

Spleufett emwilijermerfl (Guigsuted emwid) Spipuiett Dpieemwwid (P)
(Pole) ereoriL@d. uLmSefled SMLIQUIETETLIQ 6UEMETE] EMLDUILD  LDMHMILD
SplEEMIDUILD DhBwIeUDNIesT aULPILITG:S O1Fe0YILD SHewLIDLLE CHM ML Dplufedt
wpadw dgg& (Principal axis) eteor Sewplinii. Pes@b Cesgb GewLGuw
2 6o E\Bmemevemer Spleuilest euemerey pod (R) (Radius of Curvature)
6T6DTLIIT.

GGed eflensSLILILBETET DHEWIDLIL (PEDDEDUIL LILGTLGSS, (PSS
SN QewewTwing HeWUWD &P THEHHS 6IOITefllLs sHisener
SHEDIDES (LPUIEDS:. 2 _6TTEDIEMLII (LPIEE) 6T60T60T?

UTGFISMANBET APevlD DT AMTULSHMS FHUNTHH60 :

Bemss sfuMi&s Wseiled HTD QM BT SSHTHDHEDDEDII 2_6T0TLMTSHELD
PEDDEDWIS SHETOTLMNWI (LPUIOBEUETITBLD. [BD HeWG 6ILILIQE Q\FUI6NS)?

wsoragns eafluller QenaTHESEBSMHMET COLMSBETD  &LPEH6D
2_(HEUNTSHSSW0 6\5IH&I5H6\&T6TEaUILD.

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (3 )



ULID-360 [BMD Breor® Ger@HaHemer OHTCLICHTEL FLLGHH60
ounmHSHUINBHSHBCOMD. Sewey SUetT(BD RETMIHOSHTETM| SBEDETIUITS
2 eiteerr. B ULSHD &MLpulle Reflipeosamg OaE AH(HBed

measGLeUng Bpeoser efpbs
snenrLL@GBermer (& evor @S & erfl et

it | SilnssSdmha). BID efapesms
G BAsefhbs SIS [HHTHSHID
Gurng effles Gsmewrd GOMHEME.
weflapeosens We Sids OFTeneveied

uLLb>-3 MEUSGSLDCUNG| [HID  BeH6evunBLPEOSEEITL

OUMIGAUMLD. DH6TTTEL [HITLD GIDILDGEUTESEUI

asnemevaIns H&ISHDOUTE eflgasne] Gonbg NESDG. Obs.

Smessdis snHewpmenw OUDGalsTGeIbefled eflepeod  [HevorL
6zmemeveflayd Gumgmen ReflEFOFHIGNBLD SiemIDGd Bau6TaT(BLD.

S5HMmEW  Reflepeosens 6mhie B SHTGOST6TaIMI? Spld  [HLDES

aellgnss SemLEHHIIQ @aflepeod QeTm 2 toTB. g 61g eeLems B
ear5HHULML. SpD, GflwGsr Sig.

GflwssdissT LOHNID @B G Spedwll LWETUGSS HID 6T

ufGsngenestenwis O\FUIGaMLD.
Bl [

&flw @efl @F G Dbeuileir 5g LGD 6ueTITeTND HWSSSHTHSLILNQ.

M AU STB55m5 aTBSHISHSHTENGE WS 6UDGI6UTS Spleuiedr wLpesT
Spieemw Cmnsd WsFdnflw OHMID s asMelster  @efliysitedl
BMLHGSDEUDT BEHT5F. NHG6 siflwesfledr NbubTGD @ _6TCHTHS
BB GiflwsadiameT 5bG&HEHTS Slenellhe HMHssH6T Jlete] AMLSTS
BHSGIDNM| LITTSS|SH6\ST6IT.)

SflwefiL®BS GLODbiUTEHT APSETEMD NFANG BEOETITUITS  EU(HLD
eeflsadisst @@ Uereflufed @efldeitmenr.
Ln&s LLD-16) @S Ustefl G Sbleuledt
Geflwid Sisvevgy GsMwiisiterfl (F) (Focus or
focal point) ereor SiewWPHESELILGEDE.
SblemWSSN BB SieTelleEd 2 eter
6FMemeemer  Diemell®. DibHeTDd  Dpleuiedt
&sfwgmb (f) focal length eresniL@ELD. euenerey
Obmd @bensHent @pLmsnGLD. (R=2f).
2 61 eUMILILSPEST epevld [B OWIDD (PResemens SMLIMTEHS BFCIFUI6D

2 G 2 FHUBNST?

o sndF5ME SpUINGBHE e Gel FHMHMS 6l Gewmeurnes
agnemeveiled B LNeGHMGeOM DHMID WSS STeTNQ [BSHTHBETGEOT
etetTenT [BHLDBME?

o giflwerflesr Nbud Anflsndmsn Sievevd OLflsTSmST?

Sblesmil CHT&ES HMBSHD HETSSLILGLD CuTg LNDLD AnSTHs: e\smesTGL
ageodmg. &elwl yerefleww sLBEH Spoedw CBrsd srdsld

B&IEHSILGELEUTE Abub aufgndmng.

[ (4) X aeiy auevengemiissic> @eflul s@amefiiy 2020-21



SN : &M LLSMS, euemTuwbCUNg Spleuiett eidammeflil L&&LD
a8 etedTLg dleo Fwmisefled Qgfleug @evemev. Sigevmed eIHaTMelSsMs
ussD @eustefllipFALiurL UsSD) CsTEsHTTEd &M LUILGSMDSI.

BILLESMS Gl PSS 2 _6IT6TTeD
euemIw SQuIegIom? - /

ULID-5g U umi. G ewenrs &S 6T
egdarnefllyseUuling efleo & &
asevagCured GCameTm&EMmE. HAD
adagnefiliysadnsamer NerCernss ~'

BLigewTTed Deweu ‘I’ 60 FHPHHEGD JFneug
&6NDpleuiletT GeNwsHed FbPHsHetTment. g\ \\

3

y
b A A

A

AbB5H clans

® LLID-5U uni. Gevewadiseflen OsTGLL &efl Spleuilett Ged efpSBeiTmenT.
BPN([HHFH 2 _6ITEVITED CIEITEI6UTEIEVT (LPLREYHEMET 6U(HEMNSHS  (LPleSBMSI?

o Gelwlyetefluled B sndssms ausEGLOUTE 2 6@ LeTerfiliiibLLb
B &GLDIT?

Smensadiser GWP  Speuienr g eAWLCUTEH, dlemeu
adarmeflsaslur®G Gelusdes shdsdeTment.
® RN (WPMOWD GPISplUILEST BID OUMID  LNDUD DGt
GNLSSHCOBW  HWDSMHT? HLD SHevorLaJGeurb.

GpNSsID : LNbusHent amssHmeT 2 HMICHTEHS Dblewilell BbSI
OLINBEBHGSID DbleuilaliBbgl LNDLSEHGID 2 66T EISTEMEVEN6 H6ITES60.
CHMAUTAT AUTBLHET ¢ Q[ SIDWPSATSHS, @ SMHSD, (GHEMUGTILD
a5 MBg) G e, V-smmid HMID SieTeyBTLT Seveog) BILT SlemelGsiTev.
Gl&mgpm)g) : Vesmudulesr 158 oW a{.,Lgso)u_lsmsug,g,j Qm@@sung,ﬁ
mgpgjm BrLr deneyGasned pBweuhemmn LILLD-660 SHTLIQUIETETLIQ
HMLDG&6)LD.

OLWGEAITSSOW  SpRUISBHS HEOHEFUOUNBSSH SHMDUDITM)
aeueuGam gFomsefled emeu (10685 wWaed 806F.15 euemn). GLogyiLd
SNH5560S @@;D oSS erLijemerflufled  geveSlwibmesr LIDLD 2 65
BeOLEGLD  6T60TSHSHTEU0T.

e L L N L e e
e = = - = 5 = * T

uLb-6

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (5 )




EwwoeanisSullett SLT Spleuiett SHEHDG GLSIHSSLIMID SHTHFHLD
SBNHG SPHSSMMID LIMTSSIS618T6M)
Sl Leuenerr-160 15 seuetlgseunenn &n.
DL Quemesor-1

SHuISHBS SpeifEEE | 2 BLOLGSS | Seeodiprens)
OREaTSSUTeT | srdssdet b sy Si60605)

g (OUn@Geel |(9ibigSetmgmmb-v) AfsmsarLLg | CEUITETSI

LD-u)

\Y"
o~\

B Umigs LNDUSSeT cuemSHeDUIL OLMTMISSH HUDEDD EWPHSHETTE
Siewwp  @.b. ewflw wHmID Feweodpmesr LAbLD). Heo  Beweoaseriled
eT6u6fFIDMeT LNDLISEMSWID ILIMD BUIEOTS| ETETLIMSUD HEUTTHDE0 C1ST6T.

A W NN —

&eMwilijeiterll DOMID EuEm6TEY EMDWID SpBWeUHEDD HID SHING6UMLD.
SHBEOMED, [HMD SHEUETGFEUDEND I LEUEDETT 260 SHMTLIQU6TELIQ LB6torBLD
aUDSLILIBGSSHIGeUTD. @b L L euenetruleshbg B eT6dte (pige OFUISDMULI?

8360 B HEOWTETENDU|D SHeueslles Geuemrioul HeudlwD 2 eiTens).
ewmmeT eueuGeum) Bemevdseafled 2 _simen@Lgy) B sndssHein 55 LDLIGmSLI
OUD WPWETM O\&mevoTiEhLILIMLI. HEHCHISHE0 Spleufed LADLID eT6u6umm)
65Mdng eeTLmMSWID SHeuellsgis GuiLLIm.

* 95 HMOSPTST 60608 CHIMEIST, 2 (BLEOLIBSSLILILST 60605

NSMSSLILLLST?

DL QUEmEmT-2

O

s Fagh QeLuled
&sflwliererflufieo

F whmib Ce& GewLufed
6UEMEITEY EMLDUISSHED
Cé@ Siumed

SILL6UDETT- 260 (BBS 2 6TTENIEHLIL (LPIeY WINF|?

SLOSplesemeTl LWSTLUGSS &HT CUEDILILMISENST 6UeDIHS 26T
Wpresmer AHeuHCoTE @UILIL wputsoGeurd.
&Y Oppuidt BT aIpIULEIS6T

OFWeL-560 BMD G Dpleuied Qemevorwiment Giflws sdisEpsH&Hw
&P aMILLSMSL LUMTsGSMD. JiHev iflwesflesr 1buD GefwiiyeTerfluiieo

-e X agly auemengenmaisetico @efluilstr sisame il 2020-21



6\georaisme MBeo Jigdieir Seoaus Aeuefiui® 2020-21

WSEHANLSTS HeWDESG [LLLD-4eL1 um). SUEMIps) BT Shleuilesr
Sgdletnbs aGseID PGB eneusiSLILIB6iTeT EIIMIBEHHES SSTEUHILILLD
QIEDIUWID HIEN&SHS5MS IINHHOsTaTE GCoed Seaalssambenn
SINGEeurLD.

8mie mBmb ewngerflsir 55 @Cr Lsiteflufisd @mmbg LUpLULLG GeumyLiL
BMEHEMENS C\STEWIL SDDHSH BITIG SHBTSHEM6NT 61(B5HS156)1SHMETEEUMLD.
Siewey et Sbleullalipba erdanmaflssILEB6TMen 6ETLNSWID, Hene
eiiLjeiterflufled FHPS5E LNDLISMS 2 (HEUTHSSETMEDT ETEOTLIEMSULD LIMTLIGLIMLD.

) 2_ &1 60T & 60 & 5 TLD
TBSHGIHE\SHMETGEUMD. LILLD-760 SITLIQUEITOITLILQ - g
M &Y prulear dlFdearSy @G ‘

ObwEeaTs5s &MUELL 65Tenevefled _~il“(4//]~.

OOUSELILIBOUSTS  6TEU0T6001&E1SIT6NT.

8m sdiser OLWGSTSSE &Lifler B
EUTEBED) eI HHBS CUHEIEDS LILD-7 A uLib-7
SMLB3g. eidanefllis sdiser sdammerfiiiy
sidseaflest LR SWDSSLILILIQHES6TMD60T.

Siewey A etettp Ljsiterfluiied sbBadetTment. &L
wpemenudest  sidermefdasiLrL  1AbuD  Qeu@BligeTell A ufsd  SiemLoLd.
yemeflA ufied LB er6dT LNDUD IHLILGEu6TIT(BLD?

Yemerfl Aeflih@ petT@eim Di6devg SAILITGeOT Hewmemul [BD L8 Ted
@ smenisdh@ Leefl Bulled) Sissdiser Hewrenwl eeueuGeumy Lserfig:erflsd
sHILILENS BID LUMTSHESCDMD. Sp&HE6 AIDWPSGaITSS sLifledr peneoTuiedt
bbb ssSisenmed AeueuGeaum LieTeflsefleo eHUGSSILGBETMDG). HITLD
SiBs aLfletr wpewentullaflpbsl LMLILGSTD Caimidled sdiismenen auenIHSTE0
Semauujid Aufled &FHHHGD Bed Sieven. aGeu &LifletT  (WpemestuTedt
bub, Aed Hewr eweUSHSLLGLD GUTE SIEVENWIDTS MWD, [BITLD
SNH556m8 Ceosns: aCHID @ Hewauled (PeSTEnID LNTENID) HETSHevTTe0
bLD  mIseONsEs Sl  ([LeoibbumigeT GHEOLINHHSHISEMED). D5
e &flussdisGam@ &g ufGsngmerenwl GUTED 2 eTerg)
SI60606UT?

B8BHsCuUTdaDd, aMIUMDSEGLULTSS &HH&S adanmefliys
Gamemisems SLILNBeug) elerflgeven. QeuteuTH PenDWD HID &55I15CHTB
aIMISHEL, UBCHTEISMmS DHeNGHHed WOHMID FIDEHTEWID DMILISSLD
SieMDUJDLIR  RHEHTLEDL  CUDITHE0 SHBUIEDEU  SHIQETTLDITET  EIFUIEOTSLD.
Gam agGsenid eerflul (WpewmemUI [HLDLDMEL SiTevor GUWIEYILDT?

Spld, Slewauw|d Heo 2 eitenerr. @gieuenguileonesr HDG  efleungsdest
SipliuenLufied Lsemefl Aemey &mevorLl
EOILINHSSLDNET SBTSHE06MS CHMHESHBEHSHE0MLD. \\g, R

SIFADGS BEMEWTUING 2_6TT6m HEDETE:SI6 ﬁ: A
sdnsepbd eadagneflss LUIDe Sbeuies T ][
Gsiwlieefluiies eudluins €\F60ayID 676t [HTLD PF C
SINGeumd. &HBeu, pUieT NFHFHS



Beweworing QUMheflelmbe UL 5HCT UeDTLILLD 6uemIW OLINBSSLDNS
Slewu|b. adenmefliLg &P eredtLg Spleuiett gmesr LIGUeTerlulled Bbs:
Spleuilesr @eflwiieterfigg euemmuILBD CHMLIGLD. Rews GYD USHWITES
BD erewnpgd ewungbeflett Ged mieulSlpba QUmHBETD SHemIBLI
IBSSIH6SMeNTGaMD. LLD-860 2 6Tem &S R 26 seuefl.

WPHEDSW  &LPESI6NT LDMIGEMEOU|LD 2 _6voTemDBUL. Spleufett @GefwiLijeiterf]
alfiw eFoab @R &1 aiarmaliliysel L1IDG HST AHEHEHS
SmeuTNSS LIL6uofl&@LD.

85 Bg GuewiLmbd &S, B
sLfletr melluldlmms  aubs
selwiiystefluilesr euflwness Qsestm)

R, ] Spleuiett L5g 6D sHINe SHSSLD.

F / H adouneflss 1IN, BH6HT HEHES
"""""" Sewewriunsl  LwenflsSmg).  SpsGeu
= UGS SbleedUl MG FHSSHBMEHT
Sy e erfluf &9 @5 16 &I DNF&HEHS
Sewevorwinest CHMLTS [HID eHETMerILILIS
&P UHIHEDID. LILLD-960 2_6iTerT

R, g0 umissey.

R, R, sdisemens 6&nan®G Sieme 66ILRSSTETEHD  LeTeflenwis
sevTLnleuseitepeold &Liflett mievflufletr LADLID 2 HeUTGLD LieTerflemws BmD
&6UOTLNUI6OITLD.

HODNH SHOIWID elaflgns euenmwl eumiLIL|ewr®.

IBTD (peiTent@ SevorLLie LILIDG QFHIGSSTSH NMDU|D 6HS R(H
s edanneflss et S5 UTeMFU|L6N ePTFSemauied LiwewnfllseLb.

Gaens: pHS ISSMHW ST 6MIG HEMLDW|LD?

R SpluielT auemene] MDWSHNBHE OpeHS euedTWLILGEL GCsn(,

a1 &M G L 6Terflufed 31 6W LD [b &) 61T 61T
OSTBC&HMLRNG QFRIGHSTH BHSHELD
R, ET6OTLIENS [BITD HMIGEUMLD.
//H D3Ceu  en@peflett  pewesTulal hbS)
P F G QUIHLD R(H ST SHREMUIS FHPSHS CUEMeTeY

SIS0 QUPUINGEE E1FEOSYILDTETITED G

uLb-10 3By Gamied erdHagmefliy  SewLWLD.

&8 R, ete0r LLD-1060 &ML B6iTNTE).

ounglens, &555Cs1E eupwnsl uwenilsS &PT adannefss
SLNemsulIGeoGwW  LiwiesollsSesTmal.
ULID-1160  &SMTLIQU|6TETLIQ
Spleuilett (peiTeOTT [BALD [HLDS)
61LI T (H 6W 61T GoLrearnsd)
160 LD & G & IT LD IT 63T IT 60 &P
QUEDILILSHENS 6UDIHEl, SLIMHeriledt
GweoLGSuled BBHE TCHEMID
BHHBMH6ET 16U IQE6)&IT6ITEHLD
yerefl A wpmid e wumefedr

aeengenmusmefieo @eflulleir erfamefiiy 2020-21



SpuGSuied Qmhg TCHMID M HHTH6T LI IS:aSTeTEnD Lstefl B

SpBwepempll  Oupeppuid. yeTefl Aemeus GumeoGer Letefl Bujb

Syl BB FLDEFHTEMEVENED HHEMLDEUHS [BITLD SHTETITEVNLD. Sp&G6u LIDLID

FEOOSPIEHE|D CIFRIGHSTESTHOYD HEWLDULD.

o  Suieit DiFdett g OWDWSAITSS ewOUSSULEBL GUTEH  Digedt
SlRUILEGE LNDLSHE 6@ HEWIDULD 61607 TSTLILIMTEHSEOMD?
Sigdletr 158 aGsend @ Leteflullalipbg Hgdletr 56s LiwemnlleeLd

abg @M SSMD HFdeht 15Cs eHarmaflsaslL@h. ShaGe LbLGSett

SlelIiGH Jgdlett 15CH HeWDU|D 6160 (Lpige) CIFUILIEOND. BEH&HHSMSLI

LWeTUBSS, ONHeTTens ONF&HHS FRGSSSTEH DausHSLILIGELD6I60

DbLIAPD O\ FHIGHSTHEEN DIEMIDUILD 6T6BT60MID.  [BMD Q\FUIWL  GeuesoTouis)

we\sesiled Lieiterfl Aclpbg DiFesHE R OFHGHSHISCHTE euenI5EeOLIMGLD.

8me eeaLeuyatefliCu awweansdulesr Mbusder RUUGS

SlewWlICUNTGLD LeTteflwun@d. ULD-24g U uni. SpsGer, LLSSH0

SMLIQUIETETLIQ HeMe0SLPMesT WHMILD Snhewerel. APl NDUD  [FLO&SS

BemLESLD.

LILLD-12 6u6m61T6) MDWISENES HILITED 6neusHSLILLB6TEN OLIT(HEHSHSTES
QIWLILLGB6TeNSTGD. Qappe) BhseT SpUians 61FWE 260
2 HNICEIESLMDIINEG OLTGHSISDST?

OO BHDOSEHHS BenSLIGLITEITD
QIEDILILMHIGENET GIEDIHE S 6emeuU|LDd R,

1 i & 61T 2 HMCHr&EweanPhHe 3\/‘(
OINBBHIBOST ETETLILITTSSHELD. = ]E

o uMGsngementulsir Gung) Sewguies Bg) = GANENE
Dbub LDLESIOUDNG  BeweOSET = A
agGaEID 2_6iTeeuTeun? 512

uLL>-

ULID-13 2_emern 188 LD 6m 6
eTevTeTOflSE\SIMET.  EIDWGOUTHS  EWLmane)
(0) Spieuilsir @6l ZNISSHES GwmauTen FMIsHe0 wEUGHILGSDS.

waed &30 (R)) aunmefleir Ged wpemerulelmba LUDUILLG HE5HHS
B ememTLITSE 61&66@ &efwil Leerfludledr
alflwuns& 6) F 60 6y LD 62 600T 6007 LD
aﬁmunaﬂé,é‘sﬁrmg} B8y eelignes
cUEDIWISSalQW RN LD WS HHIT
6UED T LIL IR & €6 & & CsMHO5B55

SuewiLeug &3 wneseslled emmerflest P OF C\
Ged mIMETUN BB OSHTLMHES GSefuiLl

yereflufletr aufiGw QO &Fe0euGsHWNGLD.
S} 60T T 60 855 1B 6m 60 udl 60
SdFLUCUTETVOSTH SBHT Spleufed uLib-13
FHAILSNHEG eumiiLifevemev. er6vr@e, [HITLD
epeTpalg SHemIl UWeTUGSSCeueTBD. Jigmeug 6 L erflesr
miesflulleSigpbs O\SMLMIS euemerTey enWSHET UNLINSS EOFONID SHHenT
LWeSTL(BSS Geuetor(BLD.

Sp6uTTeL JiFOIdD Gwieonsg Gumed BsmeTMIBME. eeoT@el, [HTLD Qb
dm MHMSmE QOFLBEDMD. IWGaTsHUleT Hiesluldlmbg elmere)
OLWSENG SIMI EUDIGHGL LBeons, LNeTGemsed [BLies@bCUNE)
ewweauTsHuler mieoflulelipibg Hembll euemerney emWSHS6T euLHlUINS
OFeRYID BHemFuled SMDU|D HBWT H(HSHL 6E\GMETGAUMD. B&ESHT
SpUILINDGE OFHIGHSTH 2 6Teng). eleiCer HBH GHITLIEED DpEvTITeD
adidensuied erHanneflsg euemene| eDUISH6T QUHWITSHOID 61F606YILD.

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (9 )




adonneflss Qren® sPisepd ULD-13) shdesmped  effibgs
615606U6mS [BMD  &MevorGomb. BMD  UfGsnsemenamenens OFULIWLDELINEG)
gowrdfluner BapasE DHeoguled eeusisHe0  Glevedlwipmesr LADLID
SMLHGSLD 616TTLINS SHevoTLMIUl [BLDLDT6L Gulevsflevenso. erdonneflss sSiiseir
efliflibg QFevausTed eTeueLSHEYID LNDLID [HIDSHS HWLESHNG| 6T6ITLINS
S6UEUEMILILLD [HLDEGSE O\FTOHNEI. SbleuleSlhHbg HenTenl 66uEE\STenevsiiNG
BETSSUNBHESTEYD HLD LNDLUSMmS STl SUIeong).

@wwndflwnen gpBeneoseflev, @wmeuisnistGer HID @ LDLISEDSLI
uMTSSEOMD. UINDLISDS & ST auenILLLD Q\&mevo® efleuflss: Guisqom?

R FSeTISpleuilsd LNDLISEMSIOLD [BD 6l6tTenT FUIGSHTLD 6T6ITLIENS
Bewevrsfled Q\&meiT. LNbLIGP6ST Bewevemwt Sibmeslls, HMD  erHaTmeflss
sPMHemeT ey FHHHGSD euewy LNetiGeomnsd  BLiesGSMD. SHemsGul
SmGD OFWGAITD. FDSOTIhleenWl HID CHIHEGD GUTE HILD Seumaslesr
afibgaFeoayd eadagmefliiis sdisemerl LUMTHESCDMD. Sienel @b
Yeteflulefl gl eumeugIGumed Gsneitmidesiment. @lieiterfleww LILLD-2660
snliguieTerLle sHisenerll LNerGermad BLIQUILISEN ePeOLD [BLDLDTED
OUDWpRUID. @G WHD Bapeyseafled HMD sewrLeunm 2 _evorenibuied
IDLID BeBLLILISE0WED. SH6oTTE, G| BD&HGSL! L|eOLILIBLD.

ULID-1460 uMigSUle, NDUD
@momesTg WHMID QUASTSESLILLLSTS
Bm&eD. B8 st LfGangenenuieo
e hmemrrnsdweammbe
OUIMBHSHBOST?

&SMsemerL 1N 651 B 60T M &5 &
BLULSETTed BO&SGS SHewLsH6Tn

SUubud @@ Wwrwbub  eresr
(Virtural image) Siewp&sUILGEDSI.
R, Bms Hewguledt Ged @IH 6D

w Mibugensls (Real image) Gumed mmb

E 1M SWIEONE).

iP//F\HC OWIMBET cuemeTe] SpTsHett s
> <

8mseDL Baepe wLHODT®

) &EUMT6TVWILDITE0T &3LP6OMGLD. LILLD-1583L1
uLw-15
UM &&6)LD.

ULb-1560 &mLrLiur@erer
sPMeudILLSHO (BHg DeTefled FLDLDMES LHMID HEHEOSLPMEST SLITHerflesr
IbLID, ewnBefledl HMISSHGSE &M HNIHHO HeWLHGSLD 616vT [HIMLD
Wplge] Q\FWIWIeONLD. 2 _misefledr 2 HmICHNSSH60 6T6iTenT?

& OpGeond HDRD Sebmmun®

S o oungeflett GGEOGW LIDLD 2 (HEUTEGLDTEDITE, HEWS  6TLILIIQ
RBOUTTEO LMTSHS (PRUID? R SST UHILULLD IdIs.
ufGsngenesTenwis FUILIO|LD.

L (10) X e auevengemiissic> @eflul s@amefiiy 2020-21



6\geomusmestt MBed Digdleir Beoeus Ceuefiui@ 2020-21

&P eUemILLMISET HMID 2 HMICH&ESHes6MSBHE GLOSbleserles
o0 DIFMSHMTETILDTE LIGTUTL|GHemen [BuseT seuetllsSmess: saBL. G
Sp&ES S(HHD GAWGTTSMSEAL GEDDHSSHMISHBE0 CILITIHEDEIT EDEUSHSLD
Gung Siewey LbuGMS GLIflsnaGHesTmen. LDLAPD CHITEISTS 2_6T6rTg).
85 Lewi Led @Lmiseafled, OLNgens (pesssauIDd OFuiul LweTLIGESHSLILIGLD
SHEWTEWIMIQSH6T WMHMILD L6d IHSHOUTHETTEL LwledTL®SHSLILGLD
sevrevuriggefled 2 LIGWNSS5LILGSEDS.

SPwmeuilest HOWMH L6t Sdisenensd GeNwlismeflufledo GefleeLd
ueTLIMGLD. B U6 GLmisefled LpeusomsL -
LWeTUBSSLULGSMSI. 1. efl. 1@ 61Q
SpeTTEIL6vTTE:SHETl6  GUIQEUSEDSLI  LIMIT.

BhiseT 2 misemer &HMID Grrsdesrmed
BhiseT L6 euemeTUILLSeneT  LMTLSTseiT.
SpHEVITEL, NS UILLSEHLD SLhsenms
BmLLSeoeme0, Sleubmled L GebSHeneusanns
Bm5ED. Bzt smiletr NeTLSswpeTen SHTdld
SEWTWTRBENET SHaUNSHMmESNTHTT? DD 615G 66w UITewT
YoUugliemus  6\&meuor(BeiTermest?

sfledr 1 NTLSESSST S IDDMID F6iTEsTeL SHEvuTerriaHeT 2 MHMICHTEHS
BmHHENTHTT? Dlemey eT6veuemS LDLILITLILSHET? LILD-168L1 LIMBRISET.

&g LTILSHEHSHS 2_HSETT0 SHSTEUEHILILIKISEN6IT GUEHIUILPLRUILDIT?
SaiOpp HBT MMDILILMBIBET

&6l DbeSHEHHGSLD [BLDLDMED SHST EUDILILIKISEN6T EUEDIU!  GUISYILD.
IBITD  (LPEITEUTT HeWLWIMeNTRISETUTL. eTerflsnen sdiisemen Al SHihssSSIL 65T
b5 BHpasEL  LWeTLBSHSeoND. Basdisenst slafliLgne epetm
elBa6lT QrhiG6iTenesT. SEUEUEHILILLD 6UDIWILD 6ULSILPEDD (LPEDTL| LILGTLIBSSHW
(PEODEDILI 55T, 6T601C6N SeUNewM H(IHLDLIAID
eleuflse Geuetorioul SHeuflwid Ee0emev.

ald 1: Gefl Spigenwl EHPHSLCUTS )

adonneflsg, ANFHNG SEWETTUITENT QIHSHDT
Sswieteluldirba eudmens Gumed
GameitmiBng ULLD-17R0 UMT&S]LD).

ol 2: B8 65-16T DNISHEMEOSHGSLD. G6flwl
yereflullesr Hemauleo vLwenfllaGd @B S,

agannefllihe UNG, SNEdDG QewewTns:s
6\F60aYILD. LILLD-18gaL1 LT,

ald 3: euemerey ewWGHeTT Hewaueo
uwenflsad @wm &P edannefsgs HCs
unensuiled eidiiemasuflev Liwenfls&n Goayb

85 euemene] MDWSBS(HHES CUHEIDHSLI c"' F P
Gumed GHMESTMID. LILLD-198L1 LIMT&Se]LD.



guaunrws by dNHsemerl
vweTu®GSS @b unmener &6l
Spleudiest pediy QeueuGeuml Bemeouded
WSS LIDLIMISET 2 (HEUTSHEMe0s ST L
&M CUMILILMEISHEN6T 6UemTs(LILLD - 20)

AB erettug 6wuner, & &6
Opleulest (wpeiTy wWHBW NgFdlett L5g)
agsmeug @@ LeTefluled emeusseyw.
eid(R1) womid 6fH(R3) LwesTLIGSS
Gmomeot, &Pl wHmID W NbUSens Spleuiett etrmd P obmid
Feelb @ewLuled mmb Nbusems OuMSCOTD. @bs LIDLSHENS
Seoguiled 1Ngss wplpwing GegId Spleuied LG OGHBME). ererTGou
85| Lomu LIDLID SH&ID. (Wpigsysemenr LifiGanseneoaeriier eumuieons grfmt.

8b5 eildsenar LWeTLESS @ aLMbensT AeusiGam) Bensoserisd
LDUMISET 2 _(HeUTauSHemens &ML &SST  CUEDILLMHISGEDET CUEDTS.
2 MISEHEMLW (PIREYSHEN6NTE: GSMISHG 6DeUSHSISH CISTETEHHISGEIT. 2 hiGH6T
weaysenet LIflGsngenengerfletr eumuileons srfumi.

B ewn@emer @ SHILILILL Q15Meneveled eneusH@&SLLELING 2 6315
m &OUINLL 6\5memeveiled LIDLLD SHenLs&Heond anerflesr gmmb(u)
oD NbLsSet HMID(V) SeubMhHBmLCW gCGHemID OGTLTemL [
S6VOTL MBS MUIT?

UMM OpPHAHSD ToHBTHDD
5 apaliHsHeo

//T uLD 21 2 hmIGHT&HS.
& oun@et ABufletr 2 sduled mba)
"y (B)ulleo Gomemideiin &PT  wpsSwl
v DEHHG BeweooTwing Spleuiest Xudleo
TR 21 ur® edawnefiiiine Yng F eufwns
8ps &1 uwenlladng. Buledmmbs
GaneTmIBesT LDHEYDMH &SI EUemeITe)] eMDWIGHEST (C) eufluins L6
Qg Sbleullett Yoo ur®@ edoumelling UWne 65 Homsuisd

8bs &3 ST SiILILGSDSI.

S5 Quewi® XB' wpmid YB' adisepd Bluled gmdsdeiiment.
er6orG6u B! 616011 Bufett LNbLID Sp@D. DhaGeu AB uflesr 19bud A'B!
OHSID.

ULLD- 21eSl(Bba

AABCwpmiib AAB'C Wb 968 WpeGsHTemimhiseiT
AB _ AC
AB' A'C
PeHW IFFES 6\FhIGHSTS XP'CaHnE euewns. AP'XF wpmid

L (12) X aeiy auevengemiissic> @eflul s@amefiiy 2020-21




A&
@

AA'B'F 1b 955 WpsGaMemImissiT

UL - 21el@mbg B semeus P'X =AB

gweUn®s6T (1), (3) dpbg HID erLpSI6us)

SeWENITET SHTHOTNS (PSS HFGEHS DH([HSH6D LIUIGTITD 6FUILLD
aPsen) spPevimed P! etedrig Pett GDed QeiTNNeWemIhSHE 6T60TM IHITLD
&QDEVITLD.

&Gy PIF = PF

ULD-2160@BHB& HMD 2 MHMICHTSHEGEUS  ET6IT6u6\6U6ITDITED
AC=PA -PC
AlIC=PC - PA!

o

viPF AlF = PA! - PF
=t
M&fe&@n&mm FwetUn® (5)e0 LNAgHuilLmed

&S 6\5Mbeg) eeiemeleussileo PA=u, PC=R=2f, PA'=v,PF=f
U 2fmyf
2f—v  v-f
(u—2f) (v=H)=f2f-v)
uv —uf—2vf+2f2=2f" —vf
wv= 2% —vf+uf+2vf-2f’

uv= uf+vf
FetLn® (7) emw uvf SHed 6UGSSSTev

f v u

I 1 1
_+_

BWG SLREFFDEILTH eT6oTUT. QoW LIETLUBSSID ReUCeT(H
ghBemeoudiegId BMD SMUILG QUpSHHESMmS LNtTLDD GouetorBLD.

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (13 )



SppFFwdumGLaT amLydrer SPUILG aPSBEIST:

l. Slwensg gIrmsEpD SpeowwsSd mba(Pole) smesr
Sle&&LILLGeuetor(BLD.

2. u@ oefulletr Semsulleo SemESILEGBETD HTOHRIGET CHTSHSM
asnewiLsm&Ha|D uGafulsr eadidensulled emssLILBS6TM
SNIMHIGET TSTHSD O\HTLSTHOD TBSSIHSTETETLILILCeU6TITBLD.

3. ewnmeflesr 2 wmb (H ) wbmid Sibugdesr 2 wmb (H.) Sisdlelmibg
GwerCEHNES JleTHsLULGBLIETE  CHIHGSN  61&TEwILSTSHe]LD
AN BHE SPCHTEE SaT&SUUGLTETTED aHM1HESMN
C\GMEMTILSTHOD BIHSHGSLD.

SUenepgl BID 2 (HLUOLIHSSID(M) Sisneug eunmefler Slemefllh@Ld
bLsBetT SlemefHGID PewLuleonend OSTLTewULI Lifiibgis6smeTGeumLD.
2 BHUAUBSHLD (M)

@M CoHMeTs: Splewimed 2 6oL LIDbLUD Slerefled mmILIGSDS).
8mi@ Hd 2 wgsHed LG WTNILGSmeoLILDN efleundriGumib.

UL 22g 2 hnICHNHS.

O NwbE U R &S LEESHTERID OeayL6ir ShigemwisH LIGSDE.

W & G & I 6w LD POO! LD ) M) LD PII'",
=  [IY00'=PI/PO ................ (1)
SHUILG  SUPEESSHBETIRIS
PO= —u;PI= —v; OO' = h;; II' =-h
j o GhsewiL P SemeT  FLOTUTB
% (D)ev NpHua®.
P F__1 C
0
I
: - oo i TV
Y o) S 2 (BUIL(HSSHID M = h, =
1B ITLD 2 BUAOLBSSHMDS,

SLDGHEWILOITN)]  eUeDTWIMISSGMITLD.
2 BUOL®GSSD m = 1 bugdesr 2 wmb (h)/ewunmeflssr 2 wmb (h)
Siewerisg BaLpeyserflegid
m = — 1busSett HMOD (v)/ Qwngherflest SO (U)eT6v18 SHITLLEOMLD.
SILLeUMEW-260 [BRIGET OLUDHMIETOT HHEUOHEHLET R[H&
BHDOSERHSID 2 (FLOLIHSSHIGHENETS SHEHHBS.
2 Suranb
46085 SlemeyeTen @@ OWLINHET, 1561&.15 Geflw HNUD O\HTewIL @
G SHe&ESG WPSILDID 2561815 GNIsdHed emeusbsLILILBeTeng). \serfleurest
@ LIDUSmSL QUMD ALINGBLG Hewr SbleuldlBbg eTeueleey 65menevsiled
meaussLILL CouetoT(BLD? LNDLSS6NT 6u6ems LDHMID SHOTEDEUSSITETIT.

L (14) X ey auevengemiissic> @eflul s@amefiiy 2020-21

Ah

o

h,



iy :

SMUILG aupsas5PHBehis
&slw gmob  (f)=-156&.15 9
ewngerflstt o (u) = -25618.15
eungeflsst 2 wmd (h ) = +468.15
MbugBett o (v) = ?
Bibugdesr 2w (h) =7

GLM&ETITL.  LDSLIL|SHEWENTE

1 1 1
[0 e sommnces susonans

1 (1) 1
M (75) 15
1= => v=-37.56&.15
v 75
Sp586, S Jple EMDWSBSBHSH 37.5618.15. E\5Memevsiled smeusLILIL
GeuevoT(BLD. LIDLILD EWDUILITEITE).

. o . h]’ -V
2 _(HUOIL(BHSHSD m = h_ =
- : : h,  (-37.5)
(1]:1+1(3LD[D&56UML UL semaTL LAgHuil avl )
-15) v =25
i (25) h = -66&.15

Sp&Ga, LDLID Geweodiprens OMID OUMSTSSLILILLE).

B> 6uemerey Splesemmeo  @erflullesr  erdormerfiiiy
Baeysener UDHMIL LIS S6TEaTTID. [HLD HETMTL -
QINMPEmSUTIEDd HeSLI LILIGTLIGSSIGeuMLD. L
S <@y Sunmisseo T

OpTHBONQETL  DplesHeMerTLl LILSTLGSS SLILISOSEm6IT
ofl5s SHmeemws GaLimUiiasr. e V7 BN

RMH SHleemUWILl LWeTLUBSS @B UTSSISnSWTeus) /”%\ 18
[BLDLDIT6D  &5LM&E(LPLRUILDIT?

BTD wpwhd QFwIGauD :

M P &fw Pewewor sdisemer Spleuilstt GeMwi yeteflufeo ,, 5 23
&ell&@LD 6160t B (WpedterrCr SHEMMD. Sh&Beu @R ANl Gl Sbleemuis
C\ETETI(B HMTHSHSHENS LILLD236D SITLIQUIETENTLIQ [HLDLDTED &LT&d erfléawpleuLD.

@ms el prows esTam@BL pwhdl OFUs. BRSeT e
&Heuetll&BMHT&H6IT?)

A

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (15 )



SiBs Gumed @ UNHSTSMS &LMSS @ 6wl G
Spleedws  HWinfleseLd.

Brase 1g.66. 196 SyeTTEIL6vTTEN6US SHevetllGHmLLITSH6T. 19.61.
Ip6igel6tT  GuIEEUSH0 @ LDI/RBIDLEF FLLSHEDS SWMT O\FUIS.
2 MISEHEWLW g6l SpevurelLenimefledt DHISIDGE FLDIDITES

uL>-24
2 WLTSMSIEDLIL SHEFLDLSS (Lp&HECHTenmiseilesr eugsfleo Sisfedle

SEUTCITTIREHSTETHEWET 8 Hevevg 12 HEBSHET TBSHISHSMeTaT Geuetor®LD.
8 Slevevg 12 wWsGsnemimiseflenl SlQLLSSMmIS6T GFibg leaeadledr
&ODETENE 2 LMGGSSEMG. ULID24 60 &MLiQuieTerLie (wpsGaHTeuurs
SEUTEMTTIRSHEWET 1g610aflNG QL LEOYLD.

2 g6 SGiflw HLTHS/(G&SST S

Q?L:— Geanenr UGS siflwemen CHNeESE SHSGSID CUTITEWILD HeNS

7] "t,‘ « SIMDESHAYD. G Gl Listerflenwis ser@Liligss SiLjeTerflufeo
DL < KM UTSSTSDS el. AHG HLIGD. SIUNsSIs5He0 [Brige
XN ) SififlemwisigaL. FemLDESHE0MLD!
%r;— SletionL  eumpeflett @mifledr  (wpsl eflensE GUTetTMEUDNIE))
uLb-25 S Spe&eT ULID 2560 SMLlQuILle LJaIeneTwl 6llgeiled
LWSSTLGSSLILIGS 6T

T LBGs 6D, adanneflliLg Gasnewid, &5856CHMG, edanmefiils e, GLeieo
DMDHDLD, 6UEMETEY EWDWID, EUHETE| DHID, (PSHW NHF&, DleEWDWID, Gefwid/
Gslwlstefl, @eflw gmown, ewunmeflesr gnob, NibusHedT Gmowb, MUl LAUDLILD,

WUWIIIDLID, 2 (BLIELI(HESLD.

° b HSHID : G—j =

e 2 BUALGSSD m = NbusHedt 2 wgd / ewngeflesr 2 wib =
Si6060g)

o adouneflly SSTH6T 2 _IEnIDIWING QLIRS CSTETEHD LGSHuNed 2 (Hheun@L LbLLD
QUIIDLID Sp&D. Bews HD Hevguiled LNes&60rLD.

o HLGUGSSULL edonneflly &disemmed 2 (haunT@Wh LMDUD WM IDUD  ShSLD.
Bews HMD Hewgufed 1NesHs WPIQUINE.

-@ X agly auemengenmaisetico @efluilstr sisame il 2020-21



Oples&D Fa@@emLuled Sbese Liettemmed  eufgnasiuLrLg) Grmeng) LOMULADLID

Geflwiiyererflufeo Apisfieoeons E\smemeveticd - - -

F wpmid Cae @ewLuled Cag SiiLmed oufignasiurLg  SenedSpmes EUDUILIDLID
EUEMETE)  EDLDILISS6D Cetr 158 3iCs Slerey SEDEOSLPMeNE  EWDUIILDLID
Cé@ Iumed Cé@l Fagb GoLuled fMsmssLirLg SEnE0SLDMESTE  GIDUNDLILD
wWigsfieveors, @eflwl Lererfiufed Yerrerf - DU ADLID

sbHpae CbuGHD

UTLSBHHBH Aauaiiiium®
1. BmD ®@m eunmener GW Speuilst wpsBw Fdlett CGed  GelwSSHGSLD
aIEn6Te| MLWSHNGSD BewLUNd emaussmed LIbLD MG 2 (Haun&w?(AS])

2. sl LOHMID GP DblesEHsEES DevLuleysiter CaumLITBSHED6TES Samis.
(AS1)

3. 6ewuw womib wrw Hiburkisener CaumuBGss. (AS1)

A

G Speedwl LWTLGSS eteueunm) M LNbugens eumeumii?(AS1)

5. Ganens He&HEHEHGSS O\GMLTLMLW SC SILILLG6TET Q\&FTHaHEmeTs Lb
2 enrs@ elettenr Q\GMwb? (AS1)
a) OblQEMLDUILD b) euemeniey emwwId ) GeMwiLd
d) euemerrey LD e) GeMwgrLd f) padwu dge
g) ewngerflesr g h) Nbusdest oD 1) 2 BLOWHSHSLD

6. GMUILG aupss edsemer eiwgl. (AS])

7. eunefler gnusemswid NDUSSHET FTISMSUD SHOTUUSDS 6T6UEIMDS
ufiGsnsemerenw Siomesflliumi?(AS1)

UTLSSBSHBOT LSTUTH

1. ®m eunmener G Spluiedt wpsHw dsdleit Ged eweusHSLILLL  GUTE)
SigetT euemeTe] SpIb 8 &5 eefled LNDUD 2 (BOUNGSL FGNISMSHSH
seirLNe?(AST)

2. Sppulett 2 BOWL®mBEHD eflewerey +1. BoehT HmSEH eeireor?(AS1)

3. waflsTaErse GCamears Spsemer ubm Osflwsleoemeawesfled & s e
Letteflemeneygemen 2erdlsaeyd?(AS2)

4. G Spleuiled LADLIMIGET 2 (HEUTHEDE0S SHMLL SHT eueDILILMIGHD6T euenis.(ASS)

5. @wm eunmemst S Spleuilett WsHL NFsHEG Ged auemeTe] eMLWSENS
AHILITEd emeusBsLILLL GUTE 2 Beun@Ld LbLSHeT sST euenguLLD euengs?(ASS)

6. ansemhisefled L6 L&SSmeL LUMTEGSID Sbleuins [BD 6760 G Sbleemul

LwetTLBSSISeTGDMD? (AS7)

QeomisTeT DTS Sipdl Sevaes OaiafusG 2020-21 (17 )



2 WTHT AbSMOT ADITEHBDET

1. ansensded 35 euemen LD 2 6o Gl Spleemul LNeTEEITSSTIQUINS LILIGITLIBESIS6T6UTIT.
853 Sbuididhg S5 agneneveileo GBS BeneoulL LILILIEBHSTEO 2 Heun@LD LIDLSSes
1B6m60,B65TemD  DHMID Dentemey  SHesarBLIR?(AS7)

2. ewngeflett GGeOGW LADLID 2 (Heuns GeuetoTBELDETDTEd G Dpleuiledr (LP6ITL GIIMIHEWET
ereuauTn] HeWIDGS: GeusT®L? &M euemIULLD ewpeold efleuf?(AS3)

giumar alaLawu SIdLNid GHlbsaib

. @® &WdbeuieT wpeypd wpadw AHFfled Ceir 15& @@ ONBHET HeusSLILGLD

Gumg), LNDLSHET BEWO .....ccocveuvenennee 2 _eiTeng. [ ]
a) qpgefleon Qgmemevefled b) Fa@b Caeld @ewLufeo c¢) Ceo  d) CaH@ SiLiumed

2. eWn@BeT .......... 60 emaUGSLILEBLD GuNg H&ES GWSpeuied dlgnesiure 1Nbub
SOLESEMG). [ ]
a) Feo  b) Speempwsdned Faa@b SenLufed c)Ce0 d)Cae Siiumed

3. Qummeme .............. 60 MEUSGSDBLTE BD&ES GWBSyiuisd wmuUbLD SemL&Sngl. [ ]
a) Feo b) SpremwwsHhEb Fasd @ewLuied ¢) Ced d) Ca@ dlliumed

4. 2 BUOLUBSSHLD M= .....cooenveenenn. [ ]
)v/u il)-v/u iii) h /h. iv) h./h

a) (1),(ii) b) (i) (i) c) (iii),(iv) d) (iv),(1)
5. @ esdbeuis Gelwgder auflwnsl Lwenlllug Gured Csmetmidein @ SSIT

aSOInefl DS LADGS ..ooveeveeerenniinnne. QUALITSE E1F606Y|LD [ ]
a) ANFADG SeweTTLING b) eiBiisSemauied SiCs LMensuiled
c) Fetr euflwins d) Cetr euplwins

6. Gsfil Spleuimed 2 HaNGLD LNDUSDHET DerTey eILOMTIPSID........... [ ]
a) ewrflwg) b) fnflwig

c) eungpeflesr Aemeysd@ &wb  d) Ownperflett Beweveww EOLINBSSE

7. ®® SHUILL FMsded G Spuist wpaBw AHFfetr GO @@ EIIMBSIT
mauGSILGSEDE. Spluielpbg DL 2 (Hhaun@d SIb 30618.15, euemere] SbILD

R=15 6&.15 eetfleo awnmeflesr gnugens sevoGLile [ ]
a) 15 6.5 b) 10 e&..5 c) 30 &5 d) 7.5 e&.1b

8. GBamens OHRGEHLET CISMLITLDLL NDETSHH HTIHISEBD ........... &N BHSI
SNeTESILGEDS. [ ]

a) ewneflelbg LD euewrb) Speuileir GeflwgHeo
) Opleuilett empwisPeo  d) LNDLSSHA BB EINIHST EUemT

9. @m &P Sppuied 2 ewrembwiner OUNBefSBBS WUl NDLUSHDGS eueHIW|6TeT
SODBSLLE HTILD [ ]
a)2f b) f c)0 d)

L (18) X aeiy auevengemiissic> @eflul s@amefiiy 2020-21

N | h



uUMbSHIDISBHULUGLD LM GFTHDDTHEIT

1. M &P Spruistt Gl FIISMms eeaaumm SeuLdleumil eeTUsHES Rab
uf@sngenesenwl BSLSILD?

2. @ eunmBemeT G Spleuilet wWpeEBw Hgdleir Ged eusuGaim BLMmiserfled meussLILLBeTerr
Gurmg Lbumseflesr etTemd WMHMID Bewev&HeneT SHevorBLIe?

uMbBHIMIHHUILUGLD AFUIOBL L BISH6T

1. wefls mnafasde Camene: Sppsefler epeonm GMSssS ssaesmens Gzl
Slews 2 601 auGLILEDDUTDL ST HHE EDEUSHSHAILD.

2. 2 m&eT &DHmULDHSeied U Sievend Gl Dble&HesE EFWEOLIBD CLINIHLEET
&N5G bH6s. M I LOIMHILILIGSHS 2 651 auSLLDDUNd ST H6HES MeusHSHaLD.

3. & bOHmIb &6l Spesefled © erLn@d Nbumuseflesr LGaM LemslLLmsamer Csafss)
GBHMBUSSHS5H60 RLLOYLD.

4. BLOWPEOLW HSTHTL eumpefled [HAD 6MIOSOOND G WOHMIWD Gl DhlesHenar
LWeTLGESSIBTGDNGN  LewsLLLhiseneT CFsMleg 2 MmsEhemL aGLLEDDUND ST H5HE

EMEUGHSHELD.

QeomisTeT LDTB Sipdel Seae GaiafusE 2020-21 (19 )



CaIBFFDITLITBH6IT
(CHEMICAL EQUATIONYS)

Spaigliyseafledo shemads, Beneowmer, @uwibens LOMID LDevlEe6oTTed
gDLBSSSHEaIQUl DIHDHISEDST LD BraiseT LigsSissT. euhenn HID
SuweonomiseT OHMID  CeuBMHDHEISET 6T60T BITTB  CUDSHHOTTS
aemsILGSSHCeTD. Bbs Sleoded Geud MHOMmISHET LHMID SleUbHenn
Gauds FwetUNGSH6T 6ugsfled AFlsMiLmS LD SHeobGIEDIUITBGEEUMLD.

SPOSTESSLILILB6TOT [BSHLDEISHEDET SH(HGS0NSTETEUMD. SbBaHLDeys6T
BewLOUMID GuTg DU sflenenra:eneTi UMM AbSIGLITLD.
- Beosaiflenw emflggeo
- B 2 16fled 2 emrey 6\FflGEH60
- 8oy Spenflemw eueflbetoreogded Hevor. GBILD MeUsSe0
- BN &euTdl5s60
- umed Suigms LDMHMLDEMLG6D
- &L SewTewibL|L6oT [Bewngd GFigge0
- ULLM&SEM6T 616115560
o BraseT e6iTedr LDMHDHIBENET SHeueHllSSTHeT?
* Iemey SWed LDAIHMRISGETT SH6v60g Geud LbMHMBISETT?
* Iiemer HHSHMES LDTHMKIGEITT HEL6DG| [BEMEOUITET LDMTHMIKISHEITT?
Gwmaa@u.l Siemerrsg  Bapeysefiad epeoliaiumerles g,sursmua

IDOHDEDLBGI6TONS. BhiG 2 (peunest LHw emBLeefledr LiewrLger
ewpeoLLIn@pLSHerflesr ListorLsefedlbibal (Wp(peusIbTs: CaumiLilipbbsmeo Coud

LDMDHMLD [HEBLEWIDMDS| ET6UTEOITLD.
o Gadellement HEWLOUDDE 6T60TLINS [BMD eTeUeuTm) HMILIEOTLD?
Bwss \5MbHgIOsTeTeT Hed FUILSEMST [HTD CFUIGILIMTLIGUITLD.

L (20)Xaew  CofewsuGsi



N G

Qwm Ussfe 180mb &LL &setorewrmbeny @Gmeodwd  Sp&emen®)
TBSGISBE\STeTenaD. BFHeniLett 106l Bewy CaissaD. 1I6H6mT 2 _Mhis6T
sfieonsd Q\GHMLEYLD.

o Brauser eretient HeuesllGHigmen?

Braser Ussenrs OsTELEUNE &HLTeH SELLDSS Seueslsdiaem?
sMeodD Spsemev® HapLedt eflemeutfiibg QeaulLsSms euafluiBGeuGs
85h&s HnIewiD. sreodlud Spsenen® Hifled sennmbg BoHD HevrFened
2 BHAUNGGSEMG. SHOIFI6NT GH6iTemDeDW L6 FHTeweTs 6\&Teoor®
ufiGsnd&asa)Lb.
®  SHMIFMI6HT HEIMEWD 6T63T60T?

Guhsaniw SHenIFaled HeeaGD GUNg Heull eSlLLDsvgmsT HeoTs
TNIEDG. SpHE0ML BEHHMIFED SHMTHHEDTFED SHGSLD.
N T

@m UssMed 100860 Heor e@SSHISOSTEIB HH6ed
aigerey Gsmewid seoGuLemL (Na,SO,) srsseyb.
wHODN® &sMed 100860 HBewr GSSHHOHTTTE Dif6d
amiserey Guilwb GGemmengenL (BaCl)) sewpsseaib.
SwLEELOUDD HemIsevseflesr BpmisensT &Heuesflesa.
® Guheamu sepgeosefie BOLD ereiteor?

o SLEGSLIOUDD SHEDIF6OHEWT 2 6tTevrmed  ewifl

(plULDIT?
BaCl, sewpsanse Na,SO, sewpsemer G&isg
ufl&el saeaLb.
*  BEHHMOIFOHMET H0HGSLOLUNG [HBraseT gGHeNILD ~
MHDSHENS sSeuesilsSisemm? uLtb-1:Guiwnd s6dGLIL

slipLigaud 2_(6unsed
m e

@b Falb GGemeuulsd (conical flask) Ay
S S5S5HMTSS (221 607 i) &l & 61T & 60 61
aBSGISE\ETeTeNaD. JiFeLe Suied  Biiss W

manlCrmaGeamfle Jlesemns GaissHa|LD. ‘Q%\\
Falbl GBemeuuled eMUBLD LDMHMKISEneT N 2
56160fl556)|LD

o Bruger etTenT LDMDHMEISHEDST SHeuewllgSiseT?
galbl| GGemauuiletr el UGPHHS D(HBHeO
afild SHGFHMUW EDEUSHALD.

o afluyb Fsa5deE eeien BHLDHSHI?

® galbl| GbmeuUlelT AHRUILIGSHHDS 2 _hIG6IT
eflgeo&emned OHTLeYD. [Braisem  er6drewr

FaDL|G&Bev6

WU\ G S TH6T? Biige HCI
* QaluBmeouled gGseubd WIHDD ?ﬁr;’)m@.%ﬁ"%
2 _eTengn? uLLd-2: ghevrnbsy 16igs HCI i

eflenenLITsd GDEUDLIZET 6 6UITS56D
LDOMILD H QUIML{EDEY u:ﬂ”w%gggw'g

| opsoissrem wne; Db Gmew dewip 202021 — — —— — —(21) |



GuhsaPliu OFweseflafi(hbs Gaudnhngser GUNS)

1. epeoliOUNBLEST DHeuDnedT SevfllILLL  LietorLsemem  SLpsetment.
SpFeoed Qeweu OaueBaim Guied [BeweoseT wWHMID Borasefeo
eSlemETOILIMBHETHONTTS 2_(HEUTSHEITMEDT.

2. Geoud) efewedrgaT QUL LD 6SleHEUTUIMSEOMD Di6d60G CVQULILIOSTET
efMemETTLINS6VIMLD. SiGMEUS), Slewer QaIliLl ShbHmened AauerflufiLeomb Sieveog
QaIll SpHMemed 2 I'Brés&e0mnLD.

3. Slewey SHEOIWNG EWIMIBLEETE 6HDLIQEUTHEYD O _([HEUTEHEOILD.

4. Geusd wMHMEHetT GuNE eumw| EeuerflliLLeomD eletTLENS Bruse
SinluleormLb.

BLD DleiTDIL  eumpefled [HLOWDE &MYl HEOLOUMID SleueuGeaum)
DTOHDOHISHENST HID SeuellsSGmID. BBHs Sievded B  CleusuGeaum)
euemaLITes  Geudsflemevraet OHMID SieuDmlesr SMUILG  eugauRIBEDENTL
udIL LieUiGLIMmLD.

Gald alananser

6\FWeD 160 HMevAWID Dpgemen® HBpLetT sflemeuryfluid Gumg 2 (Heun@LD
HBWOWNBET STeSLID Sp&HemernB Heoeod B Heveons LSl 6ILImheiT
SbGLD. S \FWev-16iT Geudeflementemil euflserfled efeurfiliLig) BetorL QFwIOMESLD.
Bws GMBW  eugelled OFTHSHEWETS CIHMEWIL  FLDEFTLITLITE  6T(LDSEOMLD.
Ghaanul eflemesTulest 6\&FT6d FLDETUN®B

SMEOAWILD p&emen® + BT = SMEAWILD ADLITHEDENE -.............. (1)

(efemesTLIGEILITIHLE6IT) (eflemermLIeLIT(B6IT)

@@ elenemuied CauBbnHmEems DeDLU|D CLMBLESEmsT  efleneTu®
CILIMIBLGET 6T60TMILD 2 _(HEUTGLD LFUI EIMIHLSEM6IT 6MemeTeILITIHLS6T 6TedTMILD
SamSCMLD.

QEMH&HENETS 6\&HMetuIL  F6TUML G  oueflled  erpsLILLL  Coudefleneot
sflemenTLBOLNBLSET, 6NeWeTOLNHLEETTS DIDOD  HeWLHFI6TOTENS
SapPpdemLuiedo SbyeHMUILG eawsluL@starens sflellasng.
eNeDETLIBOLIMTIBHETHET AHDLGSHUNST SLFHLSSHPD, 6femsT CILIMH6ITEHET
SIDLSMIUTEIT 6u608 LSSHAPLD 61WRSLILGSDG). eflener OLNHewer Cobred
SiemLDbgleTen L6 semeoLiLeitefl eflemevullett Hewsemuwis ST GBS

m dlmeuied ReTMHG GuHULL eleneTaiumBSEeTT  Si60608)
sflemeraLmBBem  LMIGsMLI6T SHauhewm SeupnisSHenLuied salLed (+)
SHUILG 6siflelaslILBSDE.

CaiFFIDSTUTL L TAPHIFHE0
e mMD SUOUNTWE OSABHOSTENIL (WPewnenws ST GCamiGmisul

Wpemmuied Ceudelemestenil 2 _ThISENTITED 61(LDSLPIQUILDIT?

B FFIDGITLIMLIQED OUMTHMSHEHSHES LBons GCaud &Hs5HT5mSL

LweTLBSGI6US65T  epeold  CeudFsneTLINBSHemaT G GSnISWSTS

LDOMID LIWIEDI6ITEMSITES LDMDHMEOITLD.

oungens, @@ G AHFHeh Gauds &HH5HIHMSHS 6\&MevTB

aWsLILEBNG. SiPed sellgzesll sefimseflstt GHUIGSHET LLHMID

GEMDGHE0 2_6iTaT QEUCEUNIH SHEUDSHET NEWISSETI6 ET6rTeuollsEnsemiL

SM&GDLR SpQevssD Adwener QLIDOLDHHSSD. SLPBE0SHESLD

ggib UL efledsmevalwielier Digmysaerlett eretorevvliens 1 eteor



qrﬂﬁ;g,jaaanmm@susﬁm@w Opge0med BreodAwid dhsemen® CaO erevayLb,
Bt H,O etewreyd epslinGésiimgl. Qeveflp Gaimpmuseflsir eflsweruimed,
grgpu@m @sriwner  smeodlwib ewamLgrsemev®, Ca (OH) , a6

aWsLILGSDS).

SMOAWID Sp&HemervB BHHLET aDLBESHSHID efenesrenul SpaHewrLeunm)
61L& B6u6TOT(BLD.

CaO + HO - Ca(OH), i )

GohsaPiu CauPsFID6TUMLIEd AHbLsSHulledr @LULDD  WHmID
IeOLILMID 2 6Tem Reueaunp SeflinsHeo 2 aTem i aw) & & el eor
6T600T60011GH6MmEHEM  Fal'LeYLD.

*  @akem Saflnsder Semssafer eeumemnisms Smussmigeteyid

&LDIDIT& 2_6TEMST?

SPOSMBSHSLILILB6TOT 6M6neus6T MHMID HHehT GeuHFFLDesTLINBEHEm6T
saclssau. s 2 Gonsb Bigs HC/ eer efeweriu® ZnCl,
MEULD DD TER6ET eumjemeud QeueflILGSSHIBDS).

/n + HCI - ZnCl, + H, 3)

Gameuid FeoGuL, Gurfiwib GBemmenr®Lsir efeweorLfibg Guflud FeoGLL
eTEQID 6)6uETTEMLDBM 6HLPLIREDEN 2 _6TTLTSHSBDS.

Na SO, +BaCl, = BaSO,+NaCl ................ (4)
® GUOHSHEIL FETUTLRET SLGILSHHD 2 6TeT SeUllDGH6 W) &6

EUEOGILIGSHLD 2 66T FHEUDGHET SNEWISHSHEHSHES FLODNE D_6TETCUT6?

dbFHHeI alleums
BaIseT  S&eupnn& arasmswrnmq Ca(OH), Sg&dniser. Queor®
BIL&EHHS LIDGS &6l 616uemiend BmLDNs mn@a‘}mg}

o sflunenr GHUGsmeT LWeTUESS FweTaOFLWIULL Gaudd
FLDEOTLIM(BHEMET 6T(LDEIS.

eun@entend  AHPwmeflHulletr L @ Ceoudeflemestuiler 2 heumest
sflememaun@pL&eflesr QubNgs Bewm LIWETUGSSLILILL  eflenetre\ImbL s6rfledr
6IDNES BEMM&EGE &DD. R Sefbgdent WSFANW  FsaTeT e
LLGBGEW Geufeflemertuiied LMOSBSHISOHTETEHLD 6T60TLINS  [HhIG6IT
SinefiiTaen. absRm OLUNhefer BedDUID iFeT Jigmiemeul COLINHSSI
Simbdng emensE weTad LeTedD QeuaeuT(H & 6vflDs S 6tr
Sl &:&6rfl6tT eTetoTeunligens: &G  B(HEEEeu6TT(BLD.

Siwen5gH CauSFETUTEHEBLD FTLUGSSLILLIRHSS Goustor®BLD.
agelentenileo Ceudefleneniaerleo SiESHHMOT 2 (HEUTSHSHEID (LPIRUITE] JHASSHAILD
wplWINg). b GeudsipeiTLIML 1o sflemestoINBLS6l6l (BL&ILSSID) eueuGaum)
Seofllmisefleo 2 6o Jlgmisaeflent erstorenflsms  sflemeraiunpLserled
EeozILESD) 2 6o Digmissetlen  eleiTenlSHmssE &SNS SHHSTEO
Sigewent “FeTL@SHSILLL eflenesr”(Balanced Reaction) erest@mmib.

RqheilenerTuled LIGIOSBSHSHIHESTETEHLD QR6UCGUT(H SIMIHEBLD 615856W6DT
“HHBT JGSHWET 2 eMLWFG 6eTLenS SHewiLPlul  Ceudeflenesraemen
FDSTLGSGHIHO LWeTLUGSEDG. “H&S5S1 oG el6tiug OSTESSLILLL
&SITSENG OSNLITLDLW Digm), Jlwesll Dieveog) epeossamiseafen @
Dieoenss GHGGID. TRSHIHSHML LIS, NaClett @@ %551 D0 6l6dTLg)
@® Na” Swefl wphpd @ C/ Swel, MgBr et @6 %581 eod
eetiLg @m Mg Swesfl whmb et Br S, Briletr @m
&581 g eeiugl @m H O epeossaml.

RMH RAPHISTET (y)angpujlai) GeuBFLDETLIM 6BL  FLDCTLIGSSHIGEUMLD.




ML IR ShdedlenLe eflewenfibg Heor 2 meauns@Ld efleneumeni
6105515615 M6TGEUMLD.

up 1@ Raeenm sleneraLneT WHMID eflensmaLin herflesr  &rfluimeor
Caude5P156mE58 E\HMEIB SLDEITLIM DL 61(LPSEeusTT(BLD.

6.5M. : DADLIRET Dh&HlRenL 65T

semeryfibg Bewnr 2 Heuneug et Sevfloid :'aimg;ﬂﬁ:r

GeuBFIDEsTLIML 6L [BriigheiT SLpaetoreumm) RHS

61 SB6u6TIT(BLD. u ) )
H,+O0, » HO ... (%) 0 ) |

uRp 2: OuNGLEeTeT epeossam)
anuur@sener e WwSwLileTeni FETUM DL  &FLD6dTLBSS G 66w BLD.
QuNBLS6rleT eLpeosaamled 2 eitem Jigmissetien 6flBgsms HID LMHMELLTE
SPEVITEL FHSHBIHISBEHHS (PO HSHS ETEIHENET GEMISMRISHEITS 6TLDSEVILD.

Ghsamill FLDESTLIMLIH enamL T2R6sllel cLpevshsaml eUMILITLIQNG LPedTL
223 eWpgeonid WHMID HBfledr epevdsam euMUILITLINE LPETTLD 2 6TLDSE0MLD.
8 ussmsaied enamLrResT WOHMID Op&SAR6ET Brevreayd 2 6T
Slew)saerietT erstorentilsens @GILTSALNG 2_sTemerraum H6veog) 6l6ueGaImns:
2 elTemevTau  6ITTLIENS Seuetlldaald. Sih LSSHISAD Dlemey QBT
eTevuTenvllSEMBHUTED D_6iTETETT. DhGH6E0MEd FIDETLNB FLOSTLIBGSSLILLBEToNE).

2H + O - 2HO .............. (6)

2 2 2

up 3: dleo CrImsefled SleWeTTSHG SLINIHLSH6TET GEMTEHMISEDHD SSHS
6T6TOTETTNTED QUSLILSHFalQUI EUMLILIL| 2_61T6rE). R(heMNemettenil FLDTLIBSSIDEUTE)
slemeraLNBL&EET WHMID efleweTOLNBLEENEN GOMSBHIGET &F(HHSW
855560 BHoH5CaITBLD. 6eorGa  AOUTGISHSTT6  Gevemsvelwissiieo
FLDGITLIML 6L 6UG5H%H5 GHemeauuilevenso. GonFaMIL FLDESTLIML Q60 QWLIMHLSerflesr
GMEHHMS UGHHH CHemeuuTNevenso.

up 4: swertun@seflet PoussHmGaQD 2 6T6T e &6
FeTOFWIWLILLIRBLU®S &Ffunisseb. Gwmsemw swerur® (©6)
FETEOFUIWILILLL FDTLTG ShGLD. FLDCITLITBSHEMET 616NN FLD6ITEFUIES)
aTetTLINS GEYLD Hleo TBSHISHTLBHEN6TS ST \FUIEH LMTLIGLITLD.
aBSzIEaMG 1 @ YGmmGuefiesr emfigeo (C, H,)

LGunGuedr eTetTLIE (B BOMM, LDEWIDOHM 6urmul. HeoFuwlrmiserfleo
85 QaILILGBSS WHMID FEOSGSLD 6feLnmeTTs LweTUGSSLILGSDE.
LGonGuedfletr emflgen  eflemenssnent GouBFFIDETLML DL  6TPSOUD. BhiE
LGrmBuedT HMID Sp&erdlzzest SpBulemer 6MNeneTEOILITIHLESIT, SHTTLIET-6WL~
SpsHemen@® WOHMID BT Spdweney  eflemer CILIMIHLSEMIGLD.  cflenevruied
LBIOs@SGIeTer aLmBLasefes GMuiGssT HMID eumMULITESEmaTS 6\&Tesu®
6flemeuTemIL  6T(RFEYD. (PHEMSW SHeobGlenTwimadled efleuflsslLrL HreiE
LIRSH6m6T  HEDLLIRSHSHELD.

e 1: Sleweuisgl enpLe6flesr sflwne CoudsasSamismenenil LILGTLIGSS
FSTLGSSLILLTG FLDEITUMTL ML 6T(LDSELD.

CH, +0, » CO, + HO ...... (7), (9o &Fwestun®)

(2 )Xaew  CofewsuGsi



&My : eunmLeefledl epessam)

QMUIUT@SmeT O&TeT® 6rWSLILILL ?g‘;;:l:r
FDSTUGSSILLTS GCauld &FDETUTL6nL LHS RHS
“asmr  &werun®’(Skeleton Equation)
am&@mnm C C3H8 -0 3 C02-6i) 1
up 2: [oussmseiieo 2 etemr | H C3H8_5b 8 HZO_ei) )
gatan® selosden Jlamssefier O -6 2 CO H.O-6
6T600T6Eu0f 1S emEHEm UL 6)LD.  FLDEOTLIML 6ML 2 2
FD6TLUGSH S & 6007 & [Tl & 6) 61T &

SeTBLgSESO|D. WSOID HasHeomen CLMBaTs: CSTHIB SIS
Beiiml, SmG LCImGuemest eTBSSHISHE\SMETEOUMD. ShSMIEF  SFLDCOTLIML ML
UMT&&E|D, &FETUMLIREN QLGUSSHD 3 SMTUET NGTDSHSHET 2 _6IT6er.
DLEUTTED  EUEFHLGSHD 1 gy WLGCD GBLULDS SeucllesHealD. 61608
usswster CO, 6@ 38 GEUHLTS GSIHGSDEUTE ST HGETDISHESET
FLDEOTHEWLL|LD.

CH, + O, - 3CO, + HO .. (8)

8UGUNE MaDLIRET NEWIGHS6T6  6T6TemlSHemeem  LIMT&&EaLD.
SLHUSSHD 8 AL TR DEHSHET 2_6TET6T SHEMED UG LISSHD 2
Slgmise6n LB 2 etenerr. euengiLssd H, O efibhe 482 @ewrsons
G&ITUILGEI eLPEVLD EMEUDLTLIEH DHEWSHSHET FLDEIT WL HETMET.

CH, + O, - 3CO, + 4HO ....cc.e. 9)

8nPuns SpsedlneTt Jlguissaier eeumanismaamu LTT&&aLD.
BLHUSSHD 2 JIEHSHET 2 6TETEI DHEMED CUFILGSHD 10 NG| SHEH6IT
2 eitener. @Lgussd 2 6ten O, 6@ 58 @eusLns GsisGL GuNg
SSERET DNTGHSHET FLDET DL HEHTMEOT.

CH, + 50, - 3CO, +4H,0O.....ccocoee. (10)

up 3: GEUSHGHT dlanmMer WasFHAMNW wLp LD 6T 6T 60T TS
GSODSSLILILBETOTHT eT6iTIens SHLMTSSIOST6TeTGauemIBLD. FeTLn®@ 1060
GOMBMHIGET GEAMNIW  (LPLDETEITENETNS 1 SHTETTB6TOTS.  H6ubH I 6dr
GEMSHHIGMET GEDDESHS CHENEUUTEOEMED. DHEVIMED QEUCVEUM(TH  (LPEDMULD
GaudeflemenraeT Qeuaumm) LNSEHANNL  (LP(LDETETITHENETHESHMTETIEL.  HEMLDU|LD
616018  FaN(LPLQUITE].

SPOSTBSHSLILLB6TeT CouBFD6TUND 2_hiSEHHE 6\STBSSLILILB6TENSHTE
61(B5&15615M6TGEUMLD.

2CH, + 100, - 6CO, + 8H,O....cceeee (11)
o didsaflesr L @5 FOEHTUGSHSLILLL SFLDETUNLT?
o Bruser elevaunm Famelisen?

gwetun® () sweTLGSHSILLIRMBHES CUTHID, GeTsmhiS6eT WeHsHAmMw
PADETETTSH6IT D600, BMIP FLDESTLIML DL HeWLUI FLDESTLITLIQE HWEBISHS|
GSTMSHIGENETUILD 2 6TEVLD ETETITETNTED 6UGSSHS: Govetorioul HEUSLILD 2_6iT6org).

CH, + 50, - 3CO, +4H,0...ccueuenes (12)

up 4: eflewLenw gflumt. swesTunLgesr @ USSHSeTaD 2 6T
Slew)sa6rfletT eTetoTenvllEons SIDIDNS 2_6TEMeneuT el6iiLens SLmissea)L.
aABSJSITLG 2

8oy Spsmen® Sigufleflusgi e e fibg &L HOID

SIQIIGAILID  LeDIOh&EDENEDL 2 (HEUTSESSEDSI. eflenetienis esriefléeLb
GauBFFLDETLIML DL 61(LDF HEWS FLOGITLIBSSHELD.

| opeoisem onpe Sgden Smew ol 202021 (25) |



R 1 : lewensg 6NenerTLGOLINBLEST WDOHMID eflemeTalmbL serfledr
gflwnesr Cauds SMUIBS6T HMID &HSSIThIBGEDETL LILETLUGSS FLD6STLIML DL
61(LD5)

Fe,O, + Al - Fe + ALO,.............. (13)

up 2: GrUssSHmSaTe 2 6er @aeaITH Feflnsder i) sserler
gl HensmW FLSTLUBGSHID euemsHuled eflemweru® LHMILD
NEDETOLINBLEEHSHS SSHS SEHMBIGHEDET SHeTBLIIRSHSHLD.

i. FetTUNG -13601 PBuUsHMSaTNEO 2 6Tem QeueCUTTH SevflogSett
Siewysaerfleot ercnmemnfisengmen  sflUmisse|b.

L1561 eflemeTLIBOILIMIHL &H6rlléd 2 _erar eflemeTaLIMEL&H6rlléd 2 _ermerr

D600 é,&,aﬂein@ 6T600T60011 5615 D610 ésassrﬂg?sr 6T600TETNT 60 F
Fe Fe O-e0 2 Fe-e0 1

. ———y
0 Fe,0,-60 3 ALO, -6 3
Al Al-60 1 ALO.-60 2

Guhsaniu sweTUN®G 13657 Gpusshisellad Spsdnetr Jlemisserfer
ersuoTenull&ens;  FIDIDNG 2 _6Tengl. LBSAPETET  DEWIHSHEDET FDETOFIILI
Geu6etor(BLD.

ii. @LyssD EAemeu® Oun@meflsit L&D 2 Fe Sgmisaer 2 sterer.
auengL&sLD Eleneraiunpeflsst LssD) 1 Fe Siewy 2 siteng. Fe Sigmissemen
FetTe\FIw eflememeniperfledr LIGSHD 2 6o Fe emut 29460 61Li(HE:5GeueuoT(BLD.

UGSWNS SFDeTUBSSLILILL FLD6TUN®

Fe,O, + Al = 2Fe +  ALO, .. (14)
iii. GoHsamw [(4)Spb FeTUMLIEd JHBlAWD  Siew)&a6T
FLSTLIGSSLILIL 6606mev.

8Lgussd 1 ‘Al Slemieyd aieng L&D 2 ‘Al” SiewisseEnD 2 etere.
Smussmnisailss 2 eter ‘Al’ Sgmissemen FDeTOEIW, HbLGHUTET B
u&ssSeeTeT ‘Al JleTmSHHEDET 260 EILIHESHEEUSTIT(BLD.

USBWNS FDeTUGSSLILLL FDTUTE SpsHewrLeunn) eipsLILGS6TDE.

Fe,O, + 2A1 = 2Fe + ALO; .. (15)

@Guhsamiu FweTUNG 1560 JibLGHuleTr & ussmsefed 2 sTer
QEUCEUT[H SEDSIETT DNETIGHSH6IE 6cT6t0TEmlISH6EmS FIDIDNSG 2_6T6NE).

ump 3: Cohsamuw (5SpD sweTUNE FOETLGSSLILILG6TOTS DHMID
GEEMISG6T LHEHANI  (LPLDETETISHEMEITL EILIDMETET6DT.

U 4: FDETUMLIREN SpLSsHISeT0 2 6Tem Qeualeum s SHevflLngsetr
Slewysseflen eretoretilensenil eletremfl LIMTSS SFOTUGSSUILILL FDeTLING
gfluns 2 eTengn eleor @MISWIs SHlLMTSSISH6SM6TETELD.

Fe O, + 2A1 > 2Fe + ALO, ... (16)
eflemesTLIBEIIMBLSe6rT 60T eflewenn GWLINIBHLS6rleor
DHew)|S:5H61fl6T  eT6tuT60lEH6mE Aew)|S:6rfl6tT  eT6tuT6t0lHH6ME
e Fe,O,-0 2 Fe-eo 2
0) Fe O,-60 3 ALO,-6b 3
Al Al-eo 2 ALO,-60 2

() Xaew  CofewsuGsi



@oiiy : GoHFaPlil FDETOFUILID (PEHDHEDW APWETN FHeuBlSHHDED
Wpeon  eTetTHGOMD. oo FowImhGefled FIDESTLM WL FLDETOFWIWLD GUME)

BT GBS e5afaams aBSHIHsTeTeT Gouetor®LD)
CaiBdFwdnGsmen NBs SHAXQM GLOUR AFuUlHD

slemeTL@EOLNBLS6T WOHMID eNewerOLTGBLSeN6lT &Lp&evorL
GesmiseneT OSALLILGSSIS®6T cpeold Caud&sIpeiTLTBSHemeT GLoaYILD
385 Fs6160 DlaflsGbL FUILIEOTLD.

1. Sumbiweo Beweo

11. eeuIl ADHDRISST EEULILIOSTET Di6d60g C\GULILR LB LDMHDHISEN)

1i1. OueiLGSSILGL aunw ECTHEID BHHSTED)

iv. 2 paun@d efipLigey @CHMID SHHSTEV)

i. Subilued Pavcomn apfalBpHeo : Goud FetTuM ewL GLOAYLD
SEHEUNEDLUISTS DAHM OUNBLS6feT Goud &HSSIMISEBLET  Sleubhmlest
SwhLIwed BeneosemeTud GnilsseorD. feuaiGam Beneogenmes dlsmeug)
ey, $gen wHMID S Beweosener wempGw (g), (1) womib (S) erepid
SMHmeTs \&TeT® OSTLILGSSeoND. @ e Bifled sarssiiur®
BmHITL Algenen BiissmIFeo(AquUEous) 616 eSO, Bens GSmSw
6ulpefled (aq) 6T6vT 61(LDSEVNLD.

FDSTLESSILLL  swetun@ (16) Qubllwed Beweosemen Q& mewr®
Seveunm) a@gﬂu@&%‘s&gﬁ)m.

FeO,,+ 2Al ) —2Fe +ALO, .....(17); A oauepGamensieiéing)

uLd-3(a): SiPeweoulled 2_sitar uLd-3(b): FLpeweoufieo L_eirer
Sigileofiuid SdbLbL)

ii. @aniu wiHOESMHNS asTaldHsed : Q6L 2 10D eflemerseafeo
el OeuefluiLiLGSng WHNID QeIILnkEOSTeT eflenessefled QeulILLD
2 ' B1BsaLILESNG. SH0IL TBSHISHSHTLBHEneT LITTLIGLITLD.

I. C(S) + O, © COz(g) +Q (6euiu 2181 eflemenr)

2. N, © +0, e 2NO e Q (seuln 6amer eflement)

QeomisTeT LDTB Sipdel Seae GaiafusG 2020-21 (27 JEN



ers&rug,j QauliLl Sphmed. QIR LA eflemettaEnsd eflemaTaLImheT
ussd ‘Qemw  (+) @;f)]mu.l&,m&,rrswr@w, OQUILES&T6T  606WEMTHEHHS
efﬂemmaurr@m ussb ‘Q’eow (—) GMews O&TEIG GMSSILGLD.

iii. aarelu@Gd aimumen azsfaldmeo : H cleneruied eumwy
eeueriuILLiLLmed DHgemest GoeoBBTSSW AHDLEGMenw ‘T’ Siedeog (g)emuid
Q&M GMISSLILIBLD.

Eg Zn , T H, SO - ZnSO4(aq) Hz(g)T

iv. é)_@QIITG)I a?gguuze»sn asMaldmpo : elemenseafleo efpLige)
2_meundeumed SDCHISHES &Imq@g_ﬂu.lrrsb SNSBSLILIBLD.

6180 :AgNO saq - NaCl > AgCl L +NaNO,

fleo FLWMIS a‘ﬁe\a &Losu'rurn_lgsvr &mq@ﬁuﬂm B Sieveng)
Sipeflemertullesr LiOGeum) GLprBemevsermest SQULILIBeMed, (LSS, SFUISTSHS
WPsAwener 6\5IfeNSHSLILILIRIHSGLD.

TBSSISHSML LTS

gflweerl

2AgCl(S) —> 2Ag o7 Clz(g)

sflweef

6CO,, +6HO —— CH,0, +60

2(g) Lemeth 126 (s) 2(»)

& EH&B&H M
FDSUGSSILLL CaiBFFindun® alafssd Oubsmiser
i. @ (Stmgemsururr@ eflenenTLIBEILINEBLS6T DMHMID eflemereLimpLgerfledt
@uﬁ@&m OMID HHSIHGeDeTL UDPW efeunmhisener HeflasSma.

ii. eeweTUGOLNHLS6T LD ) M) LD efl ew eT O LI T ([ L & exfl 601
@@é&a@&;@&&@l_u_‘ﬂsunsm 8555 6siflelsaSng).

iii. epeossam BewpadT @rmiBamamssiurL Bapsems (U) (Unified
Masses) egfeisaluu@agne slmaru@aumr®GLeeT  HDD
6fil 6m 61T 61 LI T (B L & 6rfl 667 Fmmy B ewm & 6T &L 6TLIML 1Q 68 (B [ &l
IbGIOSTETOTILIGEDS.

iv. Bewpaser Spmbsefieo agleNsasliurp@mbsne Fwerun®
eflemeaTLIBOILINIHL&6T OHMID  efleweraunpL serflett Gomeont  efldgmigsensT
65fellsSms|.

V. GauBsfleneuiaerled eUMLSEHET LMI6\SHBSSISSTETOLITED, [HTLD Heubilest
BEODEHEDET HUDMIET SHETINETEUSHEDHES FLDSHTLIBSS60MD. GLomeorT Bewm
LD[DQ]LD GLDTeOMTT S63TDi6NTE) EISMLITEML LWIGTLIBGSS OSMBSSLILILL Sl ILBemen
DOHMID SWwsHss5Pe0 QeaueflulLiurL anwsseflesr  &erleTea)semern
&600T&SL6OILD.

Vi. GuomeomT Bewp WHMID AHCUTOSHLEIM  eTeTvTEeTT LIWETLEGSS
FLDETTUMLIQED 2_6iTer GleueuGaum) Gm@bLeHefleo 2 erter &?55611 LD[DQ]LD
e s sam seflen eemmenilsensenl [HMD &6EUTSHESL6OMID.
sflemeaTLIBEILIMEBLSH6T DHMID sflememeLmpLserfler miLiL| Bemmaener ugp;f)lm
S&6Ieme0 OS5 flelsSng).

FLDESTLIML Q6 (BB

a) Beom - Beww OBNLILY

b) Beon - seiSieney SFMLIL

C) BEUIDleNe] - SHEVIDlATE] C\STLITL

d) Beop - sendeney - cpevsamseien eeTeniame QOSMTLL
WPSAWEUHEDD [HTD  EIMLPIQUILD.



aBSHIHSTG 1 : Al +F6203() - A1203()+ Fe

(Al Siemy Beom= 27U, Fe ey Beom = 56U, mm@mO&@Jﬁ&»m= 16U)

- . Coe .
2Al1 © + 1:“6203 © Al203 © + 2Fe (s) > FDSILBEBILLL FOGTING

(2x27)U  + (2x56+3x16)U = (2x27+3x16)U + (2x56)U
54U + 160 U - 102U + 112U
Sleveog 2 Gomed + 1 Gomed —> 1 Guomed + 2 Gumed
54 8 + 160 & - 1028 + 112 8
Guohsam  eflemeulcdBhg 112088 Qwenu OUD CseMeuLILIBLD

SigilellgsBett SleTenel SHeTHS®.

FETLGSHSLILL L FLDETLITL IQ63TLIIQ

Siggiesflun = oI

54 & - 112 8
x? - (1120 x 1000)&
(1120x1000)8 x 54 &
L X@=
112 &
= 10000 x 54 &

= 540000 8 Sievevg 540 84
© 11208.8 @mwenu QuD BAL 5408.8. Siauefllwusemns
LIwedTLI(BSSB6u6TaTBLD.
aBHHHHTEG  2: Beweownenr QeuLBened LDOMID SH(PSS5S5I0 2308
Gsmeuild &HS ;f;@l_svr sﬁlsmszyru@m(%ungj euefluILLILELD emaunL TeResfledt
SeIAeme], BewM LDOHMID cpevssamiGeflen  elemTenllsmamul  SHeTeES0.
©iemm Bewpassit Na =23U, O= 16U, and H = 1U)

Guohsanlw eflenerruiest FOSTLGSSLILILL SFLDTLITG

2Na o T 2H,0 y -  2NaOH o) + H, (g)T
(2x23) U  + 2(2x1+1x16)U =  2(23+16+1)U + (2x1)U
46U + 36U -> 80U + 2U
Sleveog 468 + 36 & -> 808 + 28

: FWETUGSSLILILL FLDEOTLMLIQEDT LilQ

46 & Na 28 emanl gnemens Os1GsSmE

2308 Na 7 8 emanlIRmes OSTBSHBDE.
230 8x28 104 .
- 468 erap-Een

STP 6o [Bemeowimenr e 6uLILBEme0 DHOMID HWHSID) Sigmeug Bemeowirest
QeuiBeneo 273K wpmid Bemeownesr Hpgsw 1 umt, 18gmb Guomeomt
BewDwjenLW 61hF UMD 22. 4 LIT&6T BLEHEDSHS 6)SHTEU0TIQHE:S6ITMEDT.
Sigemesr SImD GLDMEONT SevTiene) 6T6dTeGMLD.

. STPeb 28 ewapmLgmen 22.4ALLI&H6T SLEMS AHOLEHS
6\HTETETHLD.

STPeo 10.08 emamrgesir........ QALLISHET SLEHENSE 6CSMETEBLD.



10.08 x 22.4 ecLigsit

2.08
28 evami g6 Jigneugl 1@wmed H, , 6.02x107(N, ) eretorevofiésemnasujemLw

= 112 dlLiger

CLPEVSEFLMISHEMEITL  EILIDN(HEHSLD.
108 EWADLTEREI ...oovenrenrerennenn CLPEVSFLMISHEET  EILIDNI(HEHSLD.
10.08 x 6.02x10% epevssamasit

2.08
=30.10 x 10% epevsaamiser

=3.01 x 10* epevs:samiser
aABHBHIBBT B 3:
508gmb CaCO, Bigs emamL CrnaGermia(@igneug 7.38gmbd HC/
ey sewnrbgleneng) Jiseoggie efleneoyfibgted, STPuleo CO,

epevsFamISeflett eTerrTemllGHENSHEDWILILD 60T HETEWEULILD SH6TTSHSBS.

Guheanw eflemerruilett FETLGSSLILILL SFLDSTLING

CaCO, +2HCI,, = CaCl, +H,0,+ CO,

(aq) 2)

Metric staichio gwetrumigetiie 44 &mb CO, eumujeme eueliGUMMIEISHS
100 &gymb CaCO, 73 &gmb HC/2 Letr eflewerryfidmgi.

Cupsefu sewrsdsiue 50 Sgmb CaCO, a®55IS STeTaTULLLS| DHMILD
7.3 &gmb HCI.

100 ggmp CaCO, & 73 &ymb HC!/ Ggewaiu@ang woHmib 50 Sgmbd
CaCO, 8@ 36.5 &ymb HC/ GaemaiuGangl. Spevmeo 73 &gmb HC/

LG smerILGSDE).

ereuiGeu GemmbS Dierefled 2 eiter HC/ emw npsa eflemsr eflemeutL
ounmer CO, 2 mandwgl. Speomed Sids Sienefleo 2 eiten CaCO,emw
OUNBSS SeTM. SODHS SleTefled smewrlLBL  eflewesTL®  ELNBSIT
SLGUUGSSULL  aunpen(imiting reagend) eeim N®PSHILGED.
Gaemauines Jlere| eflewerrefleneT EIMIHENET 2 _(HEUTHGSEUSTEL Reueumm)
SNMPSSLILIGSEMG)].

eT6o1G6),



738HCI —448CO,
738HCI =7
7.38 x 448
=448
738
STP eo
44 8 CO, 22.4 LLiig6T sHedieTe] BLHMS NMLSSS OSMETEHLD
448CO, 2 eaeuuee) QLEMS AHOLEFIS OSMETEHLD?

4.4gx 22.4L
=224 -CLiiser
44¢g
44 &ymb CO, 6.023x10% epevssamiser CO, OLIDMBSHSLD
4.4 gomb CO, QubMBLLE = epeossamisein’
448x 6.023 x 105

44 &

=6.023 x 102 epevsdsamiser

( WoHBU AFTDHEIT
6NenETTLIBEILIM(BETSH6IT, ENemETEILIMHETSH6T, QQULILIR LA 6flenert, QGILILIOSTeTeNeme6nT,
CaudssaBems silener, Gauds HamsamLgeo sfenesr, GLUOLWITES eflenerr,
SurenL @Luauwinsd eflenenr, psHRCeIDHMID, RBSHHD, AHfGHS560, LD GS560,

Op&ARCEIDNSG SOBLILMEITSHET.

* Gaud MHOID @F [Beweowinest LDAHMLD.

* m Cads gwetUT®G Gaud sflenerremwss 6\5iflefeeLb.

* FSTUGSSILLL (ppewbwnesT GadFsFatun® feneTLGEOLMTIHETSET,
sfleweTeLINHL&6T DOHMID SiHetT SwibLlIuied Bewevenuw! 6\FfleN&HESLD.

* dieweiu® HOMID eflemeraLnBLE6 6T GpuUssmsaflayD 2 6tar QeuauT(H
sflnsdent Sigmisseflen eemenileens &S DHHSTEO NG
FOETLGSHSLILLL FLDESTLME eT6uT6vITLD.

* @ Gaud sWeTUTE 6ILIOUTWEID FDTLGSSLILILIQMHSS Gauetr®LD.

o geflomsefenr GMuiGssT WHMID GFirseaflel epeossam euMILILITGSET
LDTMIEUBEDENED  Sp6ured Ceuds FIDEHTUM EDL  FIDET EFUIOISDHSTSH  HSH60T
GEWMHISED6T LB MHMISCLD.

* GaUsD (P ervusefleT Gewmbs LPILITGS BH&He Geuerr@BLD.

QeomisTeT LDTBE Sipdel Seae Gaiafus® 2020-21 (31 )OS



@ BHDME® GLIDUBSHSHIHED

UTLHBHDHIBH aaueiiiium®

1.

2.
3.

FeTOFIWINILLL  GoudFFIDeiTLIML IR (Bh& BriseT SHmleug eretrenr?(AS1)
D er6T @ Ceouds FeTLTBHemeT Foema\Fwiw GeussorBD?(AS1)
Aetreupd Geuds FeTUNBHEMOT FDGTLGSS!IS.(AS])
(a) NaOH+ H,SO, 2Na SO, +H,0
(b) KCIO,—~KC/ + 0,
(c) Hg (NO,),+ KI = Hgl +KNO,
Spsnemid CoudssFeinGaemer Jleubmlesr SuibLiluied Beneosenens Gaiigg FOGTLBSS.
(ASI)

a) CH O, ——> C,H,OH + CO,
b) NH, + Cl, —— NH+NH,C/
c) Na + H,O —— NaOH +H,

LUTLSBHHBH LISTUTG

1.

3.

SDeOsNTESSLILLGTeTUNMDG FLTUGSSUILLL GaudFDETUM ML  61(WD& LDHMILD
@eue\euTedTN6s eflenestullett euemEenW SHevorLmlweyd. (AS1)

a) smevlLID ewamL TT&m6r® (o) + ewbLfle Siusleod B o sreofuIDenbL GrL

(aq) (aq)

b) 6upsesfaub  + gBuimeedt > GubS&evTAWD RBLTHLEB,,,

SpA&ET@EsHsLILILGeTeT  eflenensensd UMmLSeflstr @wibliwed Beweosenet GFigg

GauBgsDesTUN 6w FID6TLBSS!. (AS])

a) Gufwb GGemmewg® WHMID Gzmeuid FeoGUL SpBweubmelt Bss SHeDIFEOSH6T
efleweorfibg) sewmuing Guuib FoGLL WHmID Biss Cameuid GGemenI® SHenIFene0
2_(HEUNSHGSSME).

b) Gsmeuib enamiIr&EmenG enam CrmaGstiles JHuleosgiL e efleneorflbg GFmeuid
&Gemmenr® OMID BT 2 Heundeitng).

eum Lrwid enmLGIr wHmib Gameuid EBLCTL Seflsgsefluns smiy soGULEGTIUT s60GLL)

sengeayLett efleweriLfidmg. Bbs Coud eflewersd FOTOEWILILILILL CouHEFIDEITLIML ML 6T(LDE)IS.

2 WNTST FbDHMT ADITHBEIT

1.

CuCl, 581 SeogemLw 6.023x10% eanewi Moy GGemmeng@LET 2 GLomeOS6IT
8155mnsbEms) elemerfldnsg. eeuauene) GLMELSET STOID HOLESSSH 6T6IILINS
&euoT®BLIIQ.

Zn g+ CuClz(aq) g ZnClZ(aq) +Cu,

STPufed 1 Gwmed LUGIMIGUES emflibg 1 SGe0m 22%0 SeUlIL SpHMEMEL OSTESSS!
areofled STPufled 2.4 efliLiger 2 ewLw LIGIMLUIGUSHT enfibg) eTeueusmey QUL ShHMemev
O&MB&HSME eT6iTLems SHevorBLIQ.

2.4 £Geondgnb BINEMLL SBMTLIET-6DL-DhSHEmeLTs IMeUSH&S S 1Puled esucueney
Bewm DOHMID ST 2 6MLUI DhSH6er0lR6tT CHMAULILIGBMS| 6TEITLINS HEHHBS.



SN BIH6T, STIRISH6T IDDMID D LidhSHei

(ACIDS, BASES AND SALTS)

BR&eT 73pd eu@Lled DIOEOmIBET, STOMRIGST WLOMID 2 LSS6T Lbh

LSS mLILITS6IT.

Sllevrkige LerflliL] semeuujemLwig) HMID Beo eSlibsiv Fmemer Heuli] Boioms

LDMDOMILD 6TETMILD, SHMOTRIGET CIGHTLLITED GULPEULPLILITESS| OMID Heuli| eSlLibev Smemer
Beo BOLOTS WIHMID ETTMID 2 MhisEhHESS \SWLD.

GSBLLGHEO Wingeus) Hbleoggetremnowimed (acidity )-uwimed HeuduibmiTed, Sieuliaeit

Slbleopriiey WNSHdISHET 2 IO\SMeTalens LnTeSmLTaeT.

@ ) 2 HSaHHS ABNuoT?

SleuaIm 2 La\S&TeTenD GUNg elelerens Coaidsflenest HewLOLIMIBNS?

LI60 SUIhHens EIUMBLSET Hsmeug) flLsv, el (prenLs GsHmev FMmI, LDEhF6T
H60bG HEDIFey, LMHMID Hev LeviisefletT eustoreror pserfledt Fmm DbBweney
efflD GEDDEUTENT HBEORIGET Di6060F HMTITHISHEN6T DDLU ST CLPEOSIRNIBEDET
O&METHh&EBIMenT. b EWMBLEST SHDIFS6T HUNDSHSEMEMD  SH6VE0E)
SNISSETEMLDENWIS SevorLMw, Borisipsermaindicators) LweTLESSLILGS6sTmenT.
SaupniLelr OFWHHSE BORIGTLRSeTTEN WengHed SpTEha, LievrmedLigeSedr
SpBwaInHenDULD ifeomis6T OHMID Snumisenst LfGsnSss LWeTLBSSISCDMLD.

D Bbs NSSLMLSHO SiSleorhiseT HMID snomusefler Geud eflemerraer
UDINUILD, eTeuaUTM) SILACOMISET SMIMHISEMET [HBBMEOWITHSBMEI? eT6dTLISH LIHMNULD,
SieoTDML  6umpefled [HAD UMTSS6TD OMID LWTUGSSIB6TD D6sTenid  Li6d
SEUMTHILILDITEN E\FWIEOAPEDMSET LIHNUD Lig&hasl GUTSGMMLD.

AL wev Hewgsed erevTLS FD (Lichem) 60 @bbgl TGSSLILILL (5 &FTLILD,

85 snGevmewuLm (Thallophta) etepd UMlewens &mimks SmaorGL. B&
BOBISTLIUITS LWeTUGEDS. BBBwevs senrsalled @ser Bpw 2mgm (Purple)
Bow H&. ewamrgreregdwim, U@eoflwm (Petunia) bpmid égggmesflud GuimesTn
oo weviizeflett @s&EBLD GUISTLRSeTTS (indicator) LWETLGSSLILIBSSTDET.

6\geomusmesnt MBed Digdlsir Beoeus Ceuefiui@ 2020-21




Suleomset WwOHO@ID sSnomEisalidr Gaudil uanser :

BORISTLIRSEBLEST LIOGRIN) DbUICUSHSFTENe0 SLIMHETSH66T C1&FUI6.
| asweb 1 - 1]

SiMleflwied Spuiass sremeouledlpba LNettaupd Sl QLmBLSHenerT
Gesiflasab. emanlCrmeGams Sisleod (HC/), seorugfies Swseod (H,SO,),
oprfls s> (HNO,), Sidlgs Suseod (CH,COOH), Gsmeuib
evantgrsaen® (NaOH), smeodwid enamigrésmen® [Ca(OH), ], awsefaguib
ewanLgnsaen® [Mg(OH), |, SiGwnefwbd evanigréeamen® (NH,OH) whmib
ewmLrdlwid swamLgnaenen® (KOH), Spdw ewngrasefistr Bigs senrgeosenert
SWl&&eLb.

b6t sevvrevurie sl @aewer (Watch glases) a1(sa166\amew1®B, @eualauh
Slieegd @ gefl waed sewggemeo (HCI) 2arpn, esraumemeumiLeir Diews
GsMHEmenT E\FUILIQYLD.

1. (ps6e> SHevemime Hliged Heo B eSliev Gremer CHMLSHESHBHSLD.
1. @rewiLneug sevenwine Gligeo ey Bm e&Lwev FTewer

GaMSE5B&HSLD.

111. ELPEOTMTEUG SHeTuTewoIMlY SLIged @ Hlodl WSO SpIEhews CFI&HSHAID

LDMHMILD
V. [BresTmeug SHevorevonny Fliged @@ Glofl Nenlisedett CaissaLD.

LI aepanr 1

LevrmedLIge060T

SHEMIFE0

1
2 HSO, L .
3 HNO,

4  CHCOOH

5 NeOH

o xoR

7 Mg(OH),

o NP

9 - Ca(OH),

o  SlLeuemenr-1 oo SMULILLILLBeTer 2 Hm CBnéseled SBmbg BraissT
etetTenT  SriomesflLiSigeiT?

® GG 6EIE Cangemenuialmbs Sible & sevygevseren wrdflsemer sem@Lilp?

o dleo OINBETHET JLSl6d Disveog) &M [Bewevserfled CleueuGaIm) CUTFEHETTEMIL
Q\&TeTTBeiTeng)l. eT6TGeu PemeuseT MmsT 2 evoriey [BewevsLipseit(0lfactory
indicators) er6iTm) HWPSHSLILGSEDE.
SleUCUMSUITEN Fl6d GSMISGMLIQSEHLET [BD C\FUIv& 6T FWIGEUTELDT.

SILB\COMBISET, SMITRIGET DHDID L LIl |HSH6T



U awbe |

- BEIDNS BOISSULULL Sed QeIRISTUSSHETBHmeT 60 & SLDmeot
gler® glewllsepLenr Garbg Llemmevigss emLufledo GLITLEYLD.
MU BMISHSHONS SHllp @ HIeT Bre| (paugId &erfliignseorl
oLieuiled emeusseld. @b Sievoll LIlewLseT GUCLTEH  DilSled
Sie0e0g| SHMISTETMD CFNHsHs LILGTLGSSLILGSDS.

- gewll uemLsefler aunFsneenw CHFTHSHSHE]ID.

- @@ &Sswen GLHUILILNe @Teor® Gieufl LI enLSmET eusHSH|LD.
@ glewll LLewLuflstr Gwoed Heo giofl Biss ewanrCrm &Gemmifs
Sslevgens (HC/) wib, whemngp urenLufstt g oo gefl Biss
Gamewid ewamLgrsenevenLujb (NaOH) 2erphmeyb.

- Quewmi® gewll uLenLsememd Sevllsserflwns Bileo (distilled
water) Sieodl BeiIBLD igetT eunFenestenw LiflFeorllsseaiid.

- dnfserey Somby eewmoemenww b, (clove oil) 6euetrefieom
eTeru6aTEIEmENUILD (ESSENCE) 61(BSGIHESTETETEYLD.

- o Gangemens Gpmuied Anflserey Biss ewamiGrnaGemmia
beogemswo  HC/ wpewnm Gensenens @wpruied  fsere
Bii$s G&MQUID eDaLITSHENeeDLD adSSIS6\HMeTenalD. resor®
Gangemens GLMsefeyD Heoggefaer Biss 6eusturenileom
ETEVEITEmEN el  [HEITDONS GEUSHSHEYD. NHET  QUTFEDETEDIL
Gangemest O\FUWIG BrRIFH6T HeuetllgHama LPe| SFUILIOLD.

2 mssm 2 HmICHISSses6a e DleliLienLuiled OaurkiSTWID,
6\6uetTeDflevT  6T6TV6TEN LDMHMILD HIMDL|  6T6voTEOl6TOTL!  SpBuleufled
eeuhenn HIST 2 ewiiey Bewevaniiedsemma (olfactory indicator)
LWeTLGSGI6lTS6T eTetTLENSS G\ efl.

GhsemTL S\FIeLPenDUNShbS BriseT eredtesr Qg,rﬂy_'sguéﬁ&:rrs&mmr’raadf7

* ZBevall ampsensuied LWLGTLESSIREID BT L ewiie] [BaneOsTI0aErhe:ES
oo 2_SMIEwIRISET 2_TRISETTE0 Fam dpipuom?
2 Mms6T SpSAfUIHLEST SH60bSHIEDTITELD.

®  2amEMUs6T LHMID Lerflly &HemeuujenL 6CILIMIHLSENET 616U6TITS6E0LD  LDHMILD

SNy unsdSomisefleo e6tt Geafless: FaLmg?

2 CeTHBIHABL AT DNORIGAHT LDDMID STIRISaNGT GanBalaar :

DL TE360T
AUITLL |66

FTEHGSH60

GensemesTs Gl

SISBHIBTHS GlH6TaH6IT

Ll ‘J

6\geomusmesnt MBed Digdlsir Beoeus Ceuefiui@ 2020-21

ULID-1 SIBSBNE SIHETH6T
bigs HCI 2L cirstilemenniged
omd erflujd
SH@SHUlevTTed QUL TE6HT
amyemel GFTHE556)



ComauTar AUTGLSET : CFngmend G, GUTGEGS G,
SHEVUTETTTIRS; QO\SMLle AWDWGauTed, Camliy Bir, Bigs HCl womid sissmns
SISH6TEHET

QAFWOWPD : ULLD-1 Q0 SMluLmy SHUeuss Smellsamern
HMLDESHELD.

- Gongemevs @wpmuied 10168 B55 HCl a@sgisasnen® Sigen e

oo 558N HiGH6THmeT CFI&HSAID.

- BI55HNS gisetseflent GOUILILIE [BrigeT eletten SHeueflsSiiaen?

- eesefleumpdetin eumueney Gamiy Biflesr eufwing O\FeSSLD.

- Gamiys senpsedled GLIDS6T a6 2 mieundesTment?

- efybd ewweeansHemw eumw BruululL GWIPNSS SimHHeo

O\&MetT(®  6UTEYLD.

- Bruse eretient SHeuetllGLimen?

eeuefleumdesin eumuy ‘LM’ etetin @eflujLedr enfleuemns seussllgdigmenm?
8Bg eumuy H2 MEU (WL TR UML) GNSGESLD.

GhseniL aFwedpsmmulest Ceoudsfilene:

SiLleoLd + 2 @eonmsd > 21y +  ememL ggesr

2HCI , * Zn > ZnCl ., + H,

H,SO, whmib HNO,. Sp8w SifleomusepLeir Smbus e\euwiweyib.

° ABs Jlwensg Baesefleyd Briser eeiter  seuellgSiseT?
GhseiL O\Fwedipennaaflalmbg Sisleod 2 GeonssgiLen sfenesfibg
H, anume eeafiGdngl. aemueng Hruser 6\sMbgis c\smemeiser.

agaidams : pdflufenr 2 sefluj et Bbs Cengenereni OFILLD.
-~ aowos |
Qb Cansmens GLMUled Angene] ISSHTSH 2 CeosTSHS6 SIH6THEN6T
TBSHIHOEHTTB, AHPed 10W.68l Gamewid ewamrgnsemenv® (NaOH)
SeIFemen 2, CHFNFHENeNTSH GO FHBUGSHSELD.
6\1FUIe0-2 @60 6\FUISE GUNen Gansemens OFIG 2 MM CHT&HSUImS
USe| QOFUILIO|LD.
8ig GCsngemeruier emamrpgen (H)) eumy eeefleumdmgl wbmib
Gameuib FRGsL 2 L 2 (haundng| eeiTLens BriseT seuesllsdiser.
Gaudeflement eueuTm| 6T(LPS6OITLD.
2NaOH + Zn = Na,ZnO, + H,
@Gemewid BkiGsL)
Saveumpresr Geud  eflemevigener eT6de0OM 2 GEOMNSMHISHEBLENID CVFUIL
wplWINg).

(36 xown




SfwRSapLaT STTUCAILGH6eT WOHDID 2 6ans aapLTmdr
smuGan:Gaalar GaBaliaan :

| eeuwas L

e Queni® GFHmensd GLTUISHemeT

TB55&0HTaT® Seupmlesr g A sid ~ i Leored

whmid B. eremiid  SpmiBed  e1WSSTed CUNES
qgdw &ndgmsmer QLLOD. 5508 Gyt
Genpemens@pTl Aed 0.5 SHgmb

GEITI.QU_.ILD asrrrru(g.svn;.sml_. (NaZCO3? (=] 6. oy

61(B5GI% E\SITEMEMEID DHMID CEFTEHEN6TIS A SR\ 2
@pmi Beo 0.5 #gmb GFmewid  gigs 1y ¥ CalOH)
ewami e smiuGsienL (NaHCO,) SiLfieold —

TB5HGIH O\STETeTeLD.

e Quei® Gorngemens GLmuisefayLd

219.69 Biigs HC! Sifleosemns Sambmeyib. LLLD-2: sengeeliesr CO, aumijene
* BRGET GGG SHEUCTSSTSHET? CH(OR), egisgise
o @aeeNm GFngemen GLMUIselelr 2 heure eumujenel LLLD-2 @60
SMLIQUILIMY  SevorewornibLy HBifledT (@GMEOAWLD ewODLITHVE HEDIF6D)
aflunss O\FNSFHaD. BhseT seaaflssms LSe| FUILOLD.
GuhaeiL 6Fweled 2 (Heuren Ceudeflemenast LieiauHOMM :
Na, CO; + 2 HCI w» 2 NaCl w T HO,TCO,

NaHCO,  + HCl - NaCl_ +H0, +CO,

QeuefiILBLD eumujemey  sevorevormibL] BriledT eufluing 6\FeSSeLD.

Ca (OH), @ CO CaCO, 1 o T HO

@eusitemer elipLige)

SNPs6M6)] SMILIET-DL-Ip&He0e0B OFQSSHIDCUNE LN6sTaumD Coudeflenest
BEMLEWLIDDS).

CaCO, , + H,O ,+CO, © Ca (HCO,), (o0

Brfled sewywd)

er6urGeu B&ERIL O\FWweopemdmulaihbg BriseT e\sMbgisesmeTog
eTetTeuTECUETTOMED 2 _Beons  SHMTLIGETL(B&H6T DOHMID 2 G6ons:  EDaUDL [T265T
&SMTLGeTTLB&6T SifeomisenLesr eflemeurflibg Sleubnilesr 2 Geons 2 LI,
SMTLET-eDL-Op&Hewen® HmID B SpBweuhenn STEHEDG. BbHS
Gaudellemevigmemer SC SMLlQLIQ [BMD 6ILING 6ulR6fed 6TLDGEONLD.

2(g)

2 Geons SHMTLIGETL. + Sifleod —> 2 L + SMTL6ET-6nL-Dbdenen® + Bt

2 _Geors emamLIRer SMTLIGEL + Lo —> 2 LI + smi-enL-JhdHenen® + HBif

Oeonisnem wiHe ipdsr Geas Oaefui® 2020-21 O



pOBameownsseo alawaw (Neutralization reaction)
“Tewos |

Sudeolb snmb HBBmeowndscd alanar

Rwm Gonsemens muieo 2 8.6 Biss NaOH senpseneo
aB5&I560&TIE @ glofl Nermisedesr Bomsnigepw GFi&HSeLD.
semIsailen BNSHms sevetl.

GuhaeL sHewIeyLer @eauteunm geflwns Biss HC/ sevpgeneo

Gsrissalb. sHengsallent BNSH0 ggmeug WMHOD THUGSDST?
e HC!/ sempsemevr G&165 19NG &Heorgsalent BmEHe0 er6dr  LDMDHOLD

IDLILL &7

- GuhseniL seveneauiled @GNS R6TM Slevevs Bewi® Glerflaer

NaOH emw Gsnsseayb.

o @Qemehdleuiy B WetoT(BLD CHmesTiwigT?

Benepdlauli B WG CHTTPIUISDETEN SHNITTHENS 2_HIGHETT60

Qg  (LPIQUILDIT?

GuhaenL Gangemenuieo HBraseT Seuesllag eetteeieusipmeo  HC/
Gaiiggmed @emehdleul BID Wwewmhg eALg BFDe& smeord NaOH
wpweugid HC/ 2 Leir eflenesryiidng). Sevefleneruied amigdeir eflenerey
Siflevggned mHEBeweownssLILEEDE. @ gSefl NaOH  Gariusgmed
BenepdlauliL] B WetoTBD CHTHIMIBNG! TE\GTETDNED HEMIF6d HBLOLIOYLD
SMISSTMLenWL OUNSEDG. GCLHsIL QOFwealed JHB0GSDHSLD
sMsHHGD PLCW ahuBD Ceoaideflemesienwl G6UEUTM] 6T(LRSEOILD.

NaOH  + HCI, - NaCl, +HO

Sibleold sMISGILesT eflewent Lfibg 2 Ui wHmID Bewr OSTBEHSLD
eflenenia@Ld HEBemeowInsse0 eflemen (neutralization reaction) eresimy WL,
eungleuns HEBEMeWINSS60 eflemestenl @eUeunm)| 6I(LP&E0MLD.

&M+ Slbleold > oy + B

@pBoomd WHDID SbBHDIUTG

e aulpmt yeflluspmid wrngsHenguieo (Antacid tablet) 2 eter Qum@BenT
SIBEOSHSHETEMD DHEVEVG| HMISSH6TEMIDUTED 6T6NS 2_6WLUIGI?

e awlpmi yefllusdmidb wrsHemrenw 2 LasmeTEepd Gurg euulmied
ereuauemSWITenT Coudeflemest HEWLOLMIBMSI?
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agley 1 M (pH=0) @mbHa L0 M  efic® 2 uGwns, mr[&—E_ 14
(pH=14). euewg &mewriL@ESm&. =8 (NaOH smpser) |2
LULLD-8 &ngnpewr sempgeoserfiesr pH uLib-8 pH Sisrey@sm-sir
Sleemey  efleurflsESmg). Gwed sewgFeOsaficir SiLb

SiipTL. ampaico pH-dr wpsdubmand :
. snamiser whHpb alcomigsafico pH-adr wIDHDHH W0
ungssiuGasdimaran?

M &endw Sersleonenr pH wrpmsems wWLIEED 2 ulflermiger
adie\sneni® eump piuwid. wewp Biflesr pH 5.66mw 6fiLs Gewmeuns
Bmbsneo, dgemen Jieowenp (acid rain) ereiim SHeWPSHEEDMLD.
Sifleolbenp Spmiserfleo sevas@bGLNG, Sphmi Hiflesr pH wdi Geondms.
Sl HeoBSH Spmisetledo 2 eer BT eump 2 ulflesmuser eumpeus

SHIQEUTLDTBME].

¢ mepenLw 2 L-60 pH & SPsibnened er6iTen HEMLALIMID?

e o fleoiser WSS Gemmeurnesr PH eT6demeveml 61601 E\BMETITB6ITETET?

SILB\COMBISET, SMITRIGET DHDID L LIl |HSH6T



2. updesaibde pH wrhmb SnramordpnsT?

aunuilesr pH iy 5.5 6l GewOWID BUTF LHFADSE) OSTLIRGSDSI.
SMeodlwId LIMeGULLTED QFUIWILILILL LIED 6T6BTMLDED (Tootl?enamel) o | 6t
SHIQEVTLDITETT  OWIMBET Sy, BF Bifld Hewyeudeoemeo. Spevmed surmuiled
pH wdiy 5.56& &6p 2 eter Gung B& IM&SILESDG. eumuied
smewrlL@L  unseflwm, eumuied s upsiter Fi&EsmMT  DOMID 2 _6voTeY
giseaeaflelr Fmfleumed Sifleomusener 2 HLSH OFLSDE. DS SHBHS
é]g);_r,g aufl sl IDG eumemul errg,g,w QFIW GeuemI(BLD. ELIMGIITS
upueweser (Tooth Pastes) snpsseieww 2 mLwg. Sapeop
LWeTLBSSHIeUSTE0 SPsLLiQuinest Siusleod HBBemeOWNSSUILLG UhSlanse)
S50B&5ILEGSDG)I.
3. pbgperLn efyam weabm ebBo pH

BbpeLw  aulbieo e GrmEGamie ibleob 2 HusSLTSDE
er6tTLg) WGeyD SpLLnesT JHD&DNGD. Bg auwlbhPinG 6bg LTSLenLLLD
2_GWILTSSTDED 2 6016 OFMDAMSSNG 2 HUSDE. liTerwigdes Gug)
auwllp Sids Jlerey Jibeosms 2 HUSS OFLSDE Ged @5 e
HMID  efiFFemed TOLGSHPDS. BbS euSluldibbs eNELL,  D&E6T
e ey wrgPevy (antacid) aeim AHDRSESILGLD  STTSDS

LweTLGSGIBeTDesT. @BS Suled apniley WISSemr euulbrled 2 eTer
3igs s HBBMOWNSEGEDF. CIDSETWD  maDLITSHmav®
Gwsefafuimeeor urrsu)(l\/lllk of magnesid) @@ Geogmeusnub, @&

QUEBLUTID RbS CHNsssSSMHsNs LILGTLGSSLILIGSETDEDT.
| aswe0 22 |

- o Usefe Biges HC/ emw 6@Gs5518 6\amememalbd Hsn& Sreor®
Sleveog) epetim) Gleflae emsed SpmEhs: BORIGTLIREDW GFTSHSHaLD.
smIsailen BN &H6vU6tlESHIS6\STeTeTalLD.

- Usafe 2.6tenr sempsdietr Sifleo wpiley WISSWIS  Slewer
50656|D. SUCUTEH seopsadlenr BmsHed LMOHMSMHS 2 Hm
GBMS&LD.

*  semIgaledt [BOLD LDAMIEUSDHSTEOT SHTTETTLD 6T60T60T?
° 85 Coadellenesruliesr FLDCITLIM ML 2 _HISETTED 6T(LPSUPIQUILDIT?
4. wabwenfiar pH

sneugmhisefles pCrmadwibnen euemiEdsE @wm SOILLICL pH Siemeney
GaemaLGBME). Sraunmisefer SyEImeESubneT aaTTEdlsEes CHenaulLIBLD
pHeww seoiGLliigsss, Bruser LeoGeum SLmisefledmbg evor ndifeemenr
Gaaifes GeuettrBLD LDHMID S\FweoLmLigeirLie SG efleuflaaliurL wpenmuied
pH emw sflunssed, Goayb CssM&s Wewremiled liLGHued ereuerms
STEUITRISET GUETIHLD 6T6lTLIENS SHeuetllsg GSMILLILeLD.

| arw1s L

@M Grnsemens GWPMuled &WMT 2 HImb LDetTewenT 61(B&3I5615600T®
5 15.68 Hewr SiFed 2arhmeyd. CFTHEMETSH GSLPMEOW GSHEHALD. CHFTHEM6US
SLPMUTed 2 6T6m HEWIFMEL 6B, 6ugBewT GFsflasaib. 2 sosemmeiul
emisniigs sreflest 2 seflwjLelr @rbg euerbilesr pH emw sflunigaseayb.
o BraseT 2 mseT LGBHUNL 2 6o FreuTTRIGaT6E UETTFASHESG LUI6TLGLD
é]g)'r_'F,g, wevoreoflest iy (ideal soil pH) L) eretreor gﬁmnsuﬂulﬁr'rénsh’?
° ag,g ﬁug,gsmsuruﬁlsm &1p, @b efleusmuil geir BeosH6d 2 _6iTer LDGTITEIL 65T
SEOUTEINMTIDL|SH&H60  (HMLAWILD  WADLITHEDVE) HED6VG &HMTEdFUILD
SMTLIGETL ML &E0LILITIT?

Oeonisnem wiHe ipdsr Geas Oaefui® 2020-21 O



5. Sgsrwar GumtdF @sFweo(Chemical Warfare) apeotb
dleomBIgseT WODID STapmsaldr s LUTHISTIY?

Brser elGUIgTag @m GCaesfluned STeasILLRmSSHTSETT? CoHevt
Q&MLGLD BUNEH DG QSHTBSHS®([BHS R Jifesms el Bs aFsns
85 ademwuwbd efdFameowd anLBSHSSDg. Femwbwed Gzmm (baking
soda) Gurmetip etells HMISEMS LWSTLUESHeoTTE0 OSBRI LGHuTed 6ued
GSODEDG. OFLTe eflFsaam Gdn Sifiiys asuilst Gemeosefleo 2 eter
Bempaer (leaf of nettle plant) @sgb Gumg 6wgesmuis  Sideod
(methanoic acid) 2_emGem L@BDE. GFevmed Sefipiment enflézed HLGHDSI.
Bog ummbuflu eeusSwl wpewmLiLly &@m euens Lpeoi® cFeuiesr (dock
plant) Gemevenw! emfleged erpLLL G 5F60 CHULISSTEO [BEUTTERID SewLSHEME)
Beweuenass 6\F OLGLUTID stEsefleo dfiysasgy (nettle plant) &
SiHBO QUeTBDS.

oinyser (Salts)

SIL5605 )L 65T &,rr;rLb ;_F,(Bﬁso)s\)u.lne'smsb sflemeurL| b & 2 uysemer
2_(HaUN&SSSI srsurgj jbrn.o @g,smgu rfleyserfled LigsGHMLD. BD 2 LIL|S&6iT
swnlsgeo, LewrgeT WHmIb uweisst LbhD Libsisasmet@aurLb.

oiybsaldr G (Family of salts)

| aswéo1¢a L

- esteupd 2 Liserfledt epevssaml UMILILIMLIEDL  6TLDSELD.
eumLndwid  FeoGul, Gamewib &FeoGul, smeodlwib FeoGuL,
osevtafuid FeGUL, &TUUT FeoGuL, Gamewid &GeTmenr(®,
Gsmewid ewmLCrL, Gsmeuid SMTLUGEIL WHOMID HEmesfluid
SCenmemn(®.

- GG 2 6maT 2 LILSH6T 6MHE\EHS SieD WHMID STImIS6rTlest
SmLBw gHuUBL eleneTwimed 2 (heuTEmE 6T6iTLMS
ST (BLIIQSHSHEYLD.

-  @Cueigwner Gmislesr Swedflest (Positive radicals) erdmsledr
Siwerflaer, (Negative radicals) 2 eer 2 Lig&eT @G GBLOLSNS
Gaibgemaun@ld. eGsgissmLTs NaC/ wpmib Na,SO, Sp8weney
@smeuwild 2 LIssefler GOBLOUSMS CHHSmaUUITEGLD. SHEB5 GLeim)
NaCl wpmib KCl Spdwemen @Gemmenn® 2-Liseflesr &GLOUSmS
B THSEMEULITSLD.

® QGG AEMESHEHLILLB6TOT Sienesisg 2 LI aelelhba Brase egaemneot
SOLURISDET SHTBLIRSSTH6T?

sinsafidr pH (pH of Salts)
I P

- Gamouid &Gemmemr®, Heyesfluid GGemmewI®, SmUILT FeoGLIL,
Gameuid AHAGLL, HBwresflwid &GGeTmenn®, GFmQUID el TZ365T
&SMUGesT. HOMID Gameuid &TTUGeT. SpSw 2 1 wrdilsener
Garfl&&6yLD.

- @aen®m 2 Lomuub gefllsseflwns euebfed saprssab.

- JSlisv FreTHEHLET BbG HengFeoserieit eflenemenl FfLMTssaLD.

- pH smemenr @ evaereflu Bpmsmiy) vwetu®Gs$ pH wdlemu
&S0 BLIRSSHELD.

[ (48) Xaeiy T ————— s




DL Leuemevor-3

21y pH Ondeodpaiianp| SMIHBHTEDID LG

sifwdlss Sdeod oMb efiflutiss smb Spdweubmlesr RewLGw
agmuU@BLD 2 Ly 5(5@60)6360)mmn66@ LDHMID  SHG6dT pH wdiy 7 Ssib.
sifwislss  Sileod  HMID sﬁrﬂuw;_r)m &b HpHweve  eflenerfibg)
2 BanEb 2L Slesgeenn amibsg wHnd @ger pH wduy 7-
oow 6L Geomey. eiMwsss SMID HMID sﬁ’uwwmg_r) Sisleod SpBwieme
sflemeryfilbg 2 HEUTGLD 2 LIl SMISTeTend amihsg woHmib Szer pH
P 7-emw eflL HHsLD.
o diflwbpm Sidleod wHmD effwwdom &b BHw  GreorGLD

sflewerrfibg 2 maun@b 2 Lewu ubr) Bruser ereitenr samiBniigseT?
SigsemaW FhgilUmsefeo pH dliy ifleod OHMID SMTISS6I 6LIL|emLD

auGSlemLDemW! EIMMISHSEI.

sngngan 21mid@mba 2paneld CaBlaunmser @

BBBEmeWINSS60 6flemestuiet eLpeold Jiflevld &MISHILEST eflewertiiL|fibg
2 BaunHeitn 2 LILS&6T dlwerlls GHTDMISET Gp@GD. 2 LI&s6T Lsledtany
BBBEWED  HEITEMLDUITEITENEY. LIED CUEHSIITES 2 _LIL|HEHET 2 _6TOTer Dhevlmed
Siemeuseriled LSO WLmgieuTesr 2 L] Gamuild GGemmenI® Sh@&LD. Gameuid
S&BemenI® Fnsnmevr 2 LI levevg Femwwied 2 Uiy (able sal) eretrmd
SmPESUILGEDG. 2 6evurefledn Feweuenwl LeDSLILIBSSHIOUSDHSTS: GFmeuid
&CememI® LIWeTLGSMS-

aLeo [Briled Lied 2 LI a6 sennmbgleTerer. Seubnied Gameuid &Semmeny®
eLesled  STewTlILGSDE @& WwHwm 2 Useflddmbs CamuGss
QOUPLILGSDE. S 2 Lussefletr Ligaumiser 2 eodett LeoGeam LGSserfleyLd
STTTLILIGSDE. @55 ouflw LesmIseTflesT LIQaImiseT DisSFHD SMI6wIDNd:
OUBLUTEYID ULl  [Bosded aarrswruu@é}g)g,] Seumemm LImemm 2 L
(rock salt) etetim DeWSECDND. HLHS SHmeoraserfled SHLEOSHET EUNETITB
Guneb umemp 2 ULsmhaeflesr LBenSH6T 2 (Heundeiimer. LMewD 2 LIl
Beogafl Guneity somseflellmbe aTGSHSILGBDII.
sngngan 21 GCadlaunmrsaldr @b dapeoliaUTGeT :

Sevsfl LWSTLESGIBTH LGN OUMGBLEET SiGmeug Gsmeuid
emanLIn&amen®, genwwsed Gamim (backing Soda) gevemen Gamm (Washing
Soda) eeuepsab grer (bleaching Powder) wihmib Goeytd LisveubhBlib&
RH (PSHSWIDITE  eLPEOLIOIMTIHET SNSMIewr 2 LI SbBmEl. @B 6WINIHeT
eaueunm Sbs ueGam OUNGLEeT SWfléss LWeTLESDE 66iTLemns
IBMD LIMTLIGUILDIT.
sisngan 21nid@ba GFmpund aaprgrsaav® Sunmidbseo:

Bigs Gameuid GCemmenI® SHengseled @_LL sHemIgFe)) LOeTFNISHmS
OF5HDEUTE, DG demgaemLbs GCEMQUWID DAL ITSENEN6DL
2 pauTs&ANE. BHs eFweowpenn &Gemeom - ampwenm (Chlor-alkali
Process) ereiim  SHewP&SHSILBGEMS).

Sapempuied 2 meunesr eflemenOLNBLBeT  &GGemmiflett  (&Bemmmm)

WOHMID GameuIlD ewamLIT&Hemev®G @MW) eeTusTe BHHGS SUOLIWIT
2 _(HeuTeuT&).
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" (50) Xowi

@ ) 2 miIsapbes asfupor?

ein smbdy Gumm bid G dAdwmb : ?W.d %‘

ENSNIewT 2 Lil| 2 ewieys seneusnl GDLIBSHSID
Q@H CWLINIHET 6T6iin)| 2 MhSEHSHSS OSHlub. B
&S5HIT CUMIMLLSH6d W&SH6T UMCHDHS
o5 Gel5FH-60 RMB GSNUILSHHES UMGS
a858ng. g WOMID LEISSTIT  er6or
UMGUIMQ6ITN) Hemeural(h&G&LD FMgmyesor 2 LiLSledr
bz Wfiigely Spemhsd afl AH5s585. D&
SleuiseT &5HHT CUIITLLSHD QeTmILILG
C\FWIEOLIL SMIT6TOTLDNS BHSS!-

BRI&6T W&THLT SMHHuledr &evorie
wrnsdeng (Dandi March) whmid SpHw &sHST
GumpmiLsded 2 Ly &s5SwnsSrsd  ub
GaeTefllLILIQhSBTSH6T,

== o]
NaOH
el beTae, e ,@G‘DU _5r,§">,5|-b E1FUIS6D, ,I'_FSB.’FG{). 2 _Geonamisafleln eTERTE\SMIL  LIEDSFEILI
61626T0T6)6TOTLL GORISEM, P_VC’ Smibrélese, B&E@S60, Ganliyset WHMID  Gewl
6!Lb(3LDrr5!1ﬂu.|rr 2 _Jrhiget CEC’s, We &élamarrT)aSla,m Gsmise, &MAHD 5 Ffrﬂé,@dl QFWDHeDs
air.
et Crm &Gemmis Sussob (HYDROCHLORIC ACID) B B&d grer (CaOCL)

6B OLMBLEHEMET GHSHSD C1FUIGHE0

1@ GHIHD O\FUIHE0, ADGNefiwd &CemmenT(®, =0
Slewflaemer 616Enss60.

LID@BBHIFHET, SHDSETSHET CITIHLSH6IT
ULD-9 &CemGum &Ny dpewpuiled 2 (heuNGLd (pSBIL CWITIBLB6T

2 NaC/ (s T2H,0 ) 2 2NaOH -+ Cl, o H

&Germifledr eumuy aﬁr’rds&remrru.‘ﬂgﬁ sm,e)_n)l_;rggsur eurmu | Gg,r'ruSls&remrruSlng
mmaﬂemmmuu(sé}mgj OHMID GEFMQUILD eDaDLTTE&HNENE SHenIsed eIHLdledT
WPMDEHS DHBHDO 2 BTSN BHS weveruiled 2 (HEuTGSLD epeTm)]
OUINBLEEHD LevGam) euensseafled LwesTL@Ssitmesr. GE0 2 6iTem LILLD

8B unmLseflenr LGN LIW6TSmeT STLBSDE)I.

Qaigrdbeb gmewm (Bleaching Powder) :

Bisg Gameuid GGCenmengigeit @ LI HewIFed) LO6TTEUMHLIEGES 6 601
Gurmg &Gemilett 2 HUSHWLINTEDS 6T6dTM 2 MSHEHHS 6SMWD. BHS
&Gemnlett e Qeuens&> gmem (bleaching Powder) 2 pusdss
LWeTUGSSLILGEDS)I.

SILB\COMBISET, SMITRIGET DHDID L LIl |HSH6T



2 oot sewrerormby  [Ca(OH),] @GemmiigniLer  Coudeflemenr  Lfleugetr
epeold euens&d gnem (bleaching Powder) swnflsslinGéng.

8565 DL ISaD H5HSH60Meus  ETETMTEID, CQUEHSSD  GIT6iT
CaOCl, egub &58188M60 SHLILLILGSsTDEDT.

Ca(OH), + C[, - CaOCl, + H,O

QaiapseIb Fralidr uwdrser
1. OUEHSGLD GeT OBE6as Siemmuiled LihsE HMID F6wTed SeWLPSHED6IT

QUEBLILGNG SHMHssH OSMPDHaTeneouied DI&sad SeUEHLILSNHE WHMILD

gooemawassde (laundry) gemlisemer geweuss OeuEblILsHS

LWISTLIGSE!.

2. ueGam Ceaduanmer asmfbhaTeneosefleo Spserdlsrsn snreswiwins

LWISTLIGSE!.

3. spBfileo 2 e1emr SpUisemer APLUSHS SdUl HrAefwuns

LWISSTLIGSS!.

4. &GemnGonsunienw (Chloroform) swrnfiiuder @@ snrewiwns

LWSTUGSSILGSDS).

Famwwied GFmLm (Baking soda)

gembwed GamLm Heo GmImIGHefed FewLDUIMEVED GCEUSBLTHGUSNES
GFaaLILGSDE. Fenbwed GamLmeflesr GeublOuiT GCFmQUID DEDLTER63
sniuGerr (NaHCO,).8g1 Wetreumonm swnilssuuGSng).

NaC/+H,0+CO,+NH, = NH,C/ + NaHCO,

BraiseT O\FUs 6FWe-14 (Bhg 2 MmiGemmed GIFMQUID DML IE6sT

smiuGestiigest P odliemn seorBLIgSs  (LpleuiLDT?
em Sbegms BEBmeownss NaHCO, uvweru@sgieugesr
SNIEHENG 2 _THIHENTTEO &H60flehe  (LPLUILDT?

Feolowled GFMLT @ Geosmenr JfGGSD FHETEWID HHEVEOMS SHMILDMGLD.
FemLDUIEL GHTLITem6Y LILIGHTLI(BSS FemiDlLed Q\FWIULDEUINE| Q\euLILILILIBSSIeUSTe0
etraupo Coudeflement HEMLOLIMIBMII.

QeulILib

2NaHCO, — N212CO3+H2.O+CO2
Grmpuib @@apiamdr SMTUGaNtIpar LudIseT
1) sempwed Gsmn grefleo NaHCO, 2 efteng) Guegd Ca(H,PO,), , shoLmigs:

GumetTn LGS WINBLEST SHLhISUl6Torng).

NaHCO, 2 pansgderp CO,eunmw 6epmLe eoeg GC&s

siifloenLeusne GCEYD EIDESTEMWINOISDS STICTDISME. 6T60TE6

6Ll MHMID B8 EIDESTEMLDUINS DMHMID Lighs: Cumesiml efifleuemLSma.
11) Gameuib enemLIRe &MTUGI. HSe w6y isHemruied Qb

UGS QN menns QmH&Sng. & SNIDngeones, auulbhnied GH&ELD
Sifs Jevs5ms HOBmevs OFUIH [BauMIeniD QIPHIGSDS.

111) @5 GanLm-Sisleo SwiemevorLiied LWeTLIBGSSLILGSEDS.
1v) @& 6wsitemwimesr HmW mHrdfleflwns OFweOLIGSDE!.

6\geomusmesnt MBed Digdlsir Beoeus Ceuefiui@ 2020-21 _



Fooanas GFmLm GFmpunb smuBan: (sodium carbonate)
Gamouid &Cemmenr®eilBbgH QUDLUILIBLD LHODMH CEUBIELITIHET S606m6U
Gem Na,CO,. 10 H,O seniowied Gamremeu S6uLiLielp Beusest epeold Gameuid
SMTLGETL. OUDLILGSBDG 6T6oTLINS [BriseT (LpetTent@ LIMTgSTa6r. G&meuid
smiuGeigetr LpswTsEGSe0 (Rerystallisation) gevemey G&mLmemey
O&HMB&SENE. SFHOID R(H 2 LILINGSLD.
Na,CO,+10H,0 — Na,CO,.10H,0
Gameuid &SmTLGeTL. DHMILD GEFMQUID DL TER6ST SMTLIGETL. ShSBUienel
ueo QSMAHEFTEned (Lpewmserled LLiggieTer GeudlIOINBeTTS LIWeTLGSDE!.
Fooapad GFmLmaldh LwaiBelT
1) sewewrme, G&mliy OO &Mdss OSTHDFTmE&EaTE  G&FmQuIDd
SMLGesT.. (Fevemey GamLn) LWeTUGSSLILGSDS.
11) Gumgn&siv (borax) Gumetry G&mewid GFOMIGENET SWIMHS Feoeme
GemLm LIWeTLBSSLILGBDS!.
1i1) 6@ Coemeusefled Friemwwns@d OFwelwns (cleaning agent)
Gemouid SmTUGeT. LWTUGSSILGSEDE!.
v) @a Biflesr Bubsr sieeigsemeannemw BeHs LILeTLESDE!.
e 8me 10 H,O aeiienr @mMssng?
e 8& NaCO, & b OELSHST?
o 2 15566l LIpSMHISHET 2_6torenibuNed 2 60MhHSemeulT?
[BIMD  &TevoT@LIMLDIT.
LIRSBIDTHBHBH 60 D6l [HadT [HBHBHBH60 :
(Removing water of crystallisation)

- 2 By CErsmens
&pmuied nflseme) smULT FeoGLIL
LURSMHIGED6T 6 (BS &8 6) 8 mevr B

Gengements GLPTenW &BLGSSOLD. ) eoaLIlg
L L 6\&ITHEHE060T : _
- Qauuuu@ssuurL NS Spmi)
s geoGuLigest BmasHeo etesrent
LDAOHDLD TOLILLG| 6T60TLIENS BrRiGeT
&6U6vll&STSH6T?

ST geoGuL
LIS TIGHET

e aluuGsHw NINS OUDLUILILL
smiur geoGul ndlufeo 2-3

QEML® Bewr CFISHSLD.
o Bruser eeirert seuedllsSisme?
e 1Beo By snlium FeoGuL etor®BLD

ULID-10 LIQTEGS-60 L_6iTar

GxmeaTMHwism? foor Biesed
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Ghs6toTL. Q\FWIesled 2 6ol Beneoued GrHSHGSLD SHMLILIT F60GLIL. LIQSMIS6IT
Lps: BewT 6\&TelneBsSng. Sbhd LigshisaeT QaliLlL@S 0D Gus,
Lpsmisefleo 2 eter BT Spefndng) DHMID 2 LiL| C\6U6TEM6MLITE LDIMISBME.

Lip&miseneT BImed RILT&HSGID GuNg), Beo B o@D ComeitmBna.

LQIDT&GLD BT etedrLg 2 LIfed @b HIHST Heofed HemLbbgleTen [Bit
eLpessamiserfleit [BeneOWINEs eTetuTemlleEens SOh@LD.

SMUIUT FoGLLIRET @ HHST Heofed LMbFH BT EPEOSIRMISHET
sreorIL@L BHerHMw smiur seoGuLres Gads &sdmbd CuSO,.5 H O.

&CGung pruser Na, CO,. 10 HO epevssam mownest ieveog
Beveneowm eretm Caeesd LPHevellss (wplpuiLDm?

LIQIDT&EGSLD [HewT ausSHHESGD WwHeOwm®HB 2 Uy ZBlsb (gypsum)
B0 LpShIGET QUTiB BT epeLSHIaMIBHEDET O\HTETIIB6TeNTS  LDHMILD
8geir Cads ssdmbp CaSO,. 2H, O.

8BS 2 LIN6dT LILIEn6sT LimT&E&e0MLDIT.
awaiFmbais sevavan (CaSO, /2 H,0) Ocoeozi uniisio mbai

373 K eeuiuBeneoueo Hligsemg OeuliLeplB Gung, uGHwns Bir
CPEVGFREOD BPHEl, Hewr HeImHMw smeodluibd #eo@ur. (calcium sulpohate
hemihydrate) 2 maundmg. @& ewsirenmgs sevemeu (Plaster of paris)
a6 SHMPESHLILGEMEI. eTeyibLigsemen &ifluimest [Bemeoufled GewewTILSDE
8bs eunmeer WGSFHeTeEaT & GUCUTEL eunmerns (Plaster)
LwIeTLIGSSIBetTmentT. Limflely &Mbgl eI65TLIS @@ 6l6U6TemeT LIQJLIT DHmILD
BIBLETT  &HEOBGTeD, ZLIFD 2 (HEUTGEUPEIT SHMIETTIDNG  SHIQEvTLDmesr  HLL

GIMBEMTS LDAMIBETTDEI.

CaSO,.’2HO + 12HO - C(aSO,.2H,0
Lrlsv - FnTbE) @LFD)

SNy : CoMS6TT FLDETLINIIPE0 Liggionaxgid Hifled (Water crystallisatior)
Sewr BT epevsdem WLGCL Qs SILLULILGETOTENS Hrhsei
seuesllsHmLITaeT.

o Siewr BT epeosigasnm [BraiseT 6IlLlQ 6D wpQU|D?

CaSO, et Qrau® &HS5ET OGS YOG B EPEO&EFDD
UBITEEIS6\SMETS6MeET. eT6orGel B& Db 6UaUSHH6D 6(WSLILIGSMSE).

umflety &bl EIMDEMLDSET QVFUILIEYLD, HEOMRISTT EIMIBLSET E\FUILIO|D
WHMID GHUTLIENL CIDESTENDLINSSAID LIWTLGSSILGSDE!.

o ey BT cpevssam 2 eter smeoduibd FeoGuremL (calcium sulphate
hemihydrates) wumflev Fnbg eeim HDLILIGHSTET HHEUOHEDET

Gsaiflas wWpwhdlssea|.
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B AFTDHHET
oSy, S, smmb, ey -Lwev, B -Lwev, LleTTiseber,
1Bens56d DpUehs, 2L ss6T, BHEEMOWTSSD, L 60isGIDd Gpmi (guard
tube) ewapLGrreflud Swefl, &g (eO&-), eiFwdapsTar IevLb,
efifiapsitar &b, 2 cosemrei Bpmismlp, P" SiereyGsmed, Hpetr, (Potonz)
Difleoapmile) wsSewgseT, UDHADSE), L LLssefler GS@LLD, &FTSTTevor
2 1L, 6)QUEBESLD FIT6iT, FMIDIIED GFTLI, Fevewe GFTLN, HECIHMLILILL 2 L,
Lgsn&SGLD (B, umflev Fmbg.

=

®  FIUMIGET DHEV6vs FMUEIS6TET SHevewauserled 2 6TaT HHUIGVBIGET DHMILD SHTITHIGEDET

SLISBSIT(BEUSHES IGVLD-SITILD [BDIBISTLIQSH6T LILETLBSSLILIBGEDES.

o sengsled (K58 H' SHLeHmem 2 (BUTEESEUSITE, HESLI 6IITIBET HIBOSSETEOLD 61IMIENS.
sewgsalled 5155 OH Sweslisewer 2 hauns&eusns, HbE 6WIMIBET SHMI5S6anLDEmIL
ILMICISHES SHTTEOOTDTEDS.

* 9 &M b 2 Ceonssgier eflewenr iy GUING, 6w TR6i aumLjewel SeueriGuml,
2 LWLl 2 _(HeUTHSSDS.

® b Silvd 2 Gevrss SHMLIGEIT(BLETT HH606vg 2 GovITss 6meUDLITER60T HMLIGEVI (PL6YT 6Xlem6vn [Tihs),
OIbs CWITH61TlesT 2_LIL|, SMTLIEHT-6WL-Sb&56We®B LHMILD BT SbSileuDenn 1STGSEDS.

o [bifld QublevLd LHMILD SIS HEWTFEOSET LOGTTFTISHNS HLEFILD 6T616VT6HDITED HHewe (LPeDMBLLI
EDEUDL'TER60T HHLIGOTISEIT LDHMILD 6DEUDLTTEWEE HLievTlBenar 2 MHLsS E)FISME).

e pH ey (0-14) ettty SHewpssLLBLd lerey GameviTed HHLIVLD HH6V6Vs) HTISS60T CaSlewLD
Gemsemens CFILLLBADS. B semrsaled enaumireeT Siesfluflesr enleweus 6)5MeNsEDS.

*  pGHwevs semgsaslest pH 7, o Sislevs sewpsallesr pH iy 7-eww 6fl. Gewmeunseyd
omid e &mrs% sewgsaler pH &Ly 7-emw 65l HSSLOTSEYD STTTLILIBLD.

. 7L S A ——-—— . Q5 GO asdemessiessit OETamaBAELD

® Ui DNOVHEIGET HHED6VS DILIT SMITEISEDET [HIHLETT HVGGLD CUNE bH6Tey CI6ULILILD
eaefICLNIEDS. Bhs eflewersd CLLILD 2 LU 6Xlewer 6oy L.

®  SUSeVEISBET LDHMILD SHITHISBEIT ETTEMDENLITETY HEBeweVILITES6D 6flewermniied FBLILG H5Eeom(B
OSMLILWLIL 2_LiL] LDOMILD (5T SbBWUDEDD 2 (HUTHSEDS.

®  LupsIDTSE6D [BIT 6T60TLIGY [BIT eLpevSnmIserietT [BsmevlITesT eTevoTeollsems ShGLD. GeuduiLiedLig
Q5 2 LIL| HS6TT Ligs 6IgeleD 6UEUT(H HEST HSLETT BewevorsssLILIL (BeiTers).

SN eumpsewsUTled HMILD CSMADETEDeSE6 L 2_LiLis6T LILETLBSSLILBEDS).
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UTLSHBHBO lalaiiun®

1. BGBaweownsse eflewer eemTed elevTenr?  ByevorB 2_Smermisewer Sihs. (AS1)

2. @ D eDevd SMID HIFLET SVSSLLGEDE. B& 66U 218D eflewenim HHed6vsy)
eIl 6xsmer efleweorim? (AS1)

3. &aswner b WeTFnisms sLSgeudeemwen eeir? (AS2)

4. 2.6 ewamLgReT GGarmeng® eumy [Hev aSlLwewev Seuliy BYNG DIHDIEISEDE QbEUTTED
el Crm GGearfis Jfleod Hev el wewen Ao wrHmEng eer? (AS1)

5. [bifled 2 eiem Siflevs sewpFed LACHFMISMS GLEFID 6TEIILING SMBL Q(h 6UHILILLD 66T
(AS5)

6. Sl wewp B Spmisefed / eifiseafled Cogpd CLTE HFewsTar B eump 2 ulTevmbisEnsd
S eflenensiladns eeir? (AST)

7. sewwwed GsmLm, Gsé OHMID CITLIEDI  EUDESTEMLDWITS LDHMILD Lighs: GUTeTn)  eTeueummy
2_mans&EsI? (AST)

8. &gevewey G&mLm HMILD Fewpuled GFTLT SpBweunnlest Brer® (p&HL LeTsmar e1ipsis. (AST)

UTLSSHBHBO LISTUTH

1. A,B,C,Dwomid E Q& gmbs samrssamar GOISTLIRUI6T cpeod GFrsener 6151s GUITS
apewmwines Sewevserfiest pH ey 4, 1,11, 7 wmmubd 9,6ty smiLiicL gy Spsevor erLiifiefled
Bssewgeed Fipgeneng ? (AS1)

(a) B@BwevwITevG) (b) effiblss smb (c) efifunsiss isleod
(d) efiflnomm Suseoid (e) efifuiomm &myd
&5 pH dliysemer ewamL e Siwefl eenlefler emi euflensulled HewLDSSELD.

2. emier P" dliy 5.5 el Gewmeurs BEnsTed, LDdansey OSTLEGEDS 6! (AS1)

3. @uuresTIeT Was HAnlsere) Femwwed GFmLmewer LFsmer Lmaled Garsdmmet (AS2)

a) umeosmyrr ereet Lgsmer Lnellesr pH wdliew 6-allmpbg Al amgdne wrmm CelsvorBd?
b) @55 umed sullgns wNEaINEG, 6T Bl GBI dBRSSIG6\ETETEDS?

4. unflen &hg RILUSLD LGNS 6&Mensevenied LNGETasLLGEDS a6 eflersgs? (AS2)

5. Gsngewens @pmiuseer A womud B. ufled & Beraperer ewdefiaguid MleTsmear
TB5&IG615MeTeNaD. Consemenr Gwmi A, ufled ewamlCrm &Garmfls Jislevgensiid, Gsngenerr
&pmi B-uiled s Suflevsemsun Csissed. Queo® SleomsefeT e LDHMILD
eelad Fns Bimes CalswiBL. ebs Consemerns GLmuis 66 eflewreins 6umLs GLLD&6T
2 qorLnémgy? eresr? (AS4)

2 WTsT AbSMaT NDITHBET

1. ygsmer umallesr (Fresh milk) wéiy 6. @& sullmms wmmud@ung) &sesr pH ommieusnete smmemsans
eflens&&? (AS3)

2. Uiapl smispleowl) LWETLIBES briser e\embsLne Bmsm genw (indicator) erieumny swimflifieem?
efleegs. (ASS)
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Fiwmar alaLamu SLinied Gnlbsaib

1.

o)

10.

ABeVSHIL6IT LBEmEH60 DpTEha: GMISMLLuiedT BOID ............ [ ]
a) LDEhFET b) ugems C) ObIEhdt d) deuly
&M& sengailed Nevmeolisedledr Gmlamiouilssr Bow ............ [ ]
a) LDEhT6T b) ugens c) @enehdlauiy Bo>  d) SbTEhs
SMISFIL6T LBemE60 Sbmehdlett BoLd
2) SbueHe b) webest o) faly  d) e
Qb SHewrsed deuli el emen Heo Bmiona wrHmIEDE), eelled et pH iy [ ]
a) 1 b) 4 c) 5 d) 10
B HOIF60 2 MLIES (LWL BaeBLe eflementLl Lifiibg) euefiGubmid eumyy sievorevomidL| Bewiy
umed Gumed MHMIBDS). eTevlled Dibs HenIFedled Bg 2 6iensgy. ...... [ ]
a) NaCl b) HCI1 ¢) LiCl d) KCl
. Bifled SHewIWD SNOTRIGEDET REUCUTN) HEDLPEHSEVILD. [ ]
a) [BBEMEOLLITESED b) SMIgS65TenD C) Sisleod d) smmb
&6 QBMBSLILILL QLN BeTaHefled 6Thg QLITIBLEHEmST SH60s@&LGLNE Fembwed 2 1| (Table salt)
SWlssILGSDS. [ ]

a) Gemeuid ewsGWINEE0GLIL DHMID FEOLIT-eML-Sp86merB

b) enamL G GGenmifle: Sifeold HMLID GEMQUID EHEMLITEE.

¢) &CermifletT LOHMID Sbs6r0lez60T

d) emmLflé Siusleold HMID CEFMQUID EDEUDLTER6IT SHMTLIGEDTL

enai G @Gemm e Hfleod (pH=1) 2_svaermeflu @il uied (universal indicator) gnLIGSSID

Bpib. .

a) SHIEhSt b) eergm Bmid C) LDEha6IT d) dleuliy

&6 QBNESBLILLL DISHmIseeo HelTenisms GenLILIBSS eelelens LTSS LeTLIGHDS
a) eidm 2 uirfl b) euedl Beungeuvof [ ]

) Sifled wpnley d) 8w Brdlevfl

awsestaduid enamlCrmaGemmis SiflevsgiLe eflener Lfbg 2 (manad eum| [ ]

a) EMEUDLIER60T b) Spsdlegett C) ST 6mL SpGemen® d) egieLsle0emen

ufibBIMTSHIUGLD UTGCFTHMDIDEIT

1.

SpEOSADTEOSHET LDDMILD GEHECHTE BLIMEITN GFTLDMISET EDEUDLTIRENET E\SHTETITBETETEI. DpETTTED
iewal Sfleomisefls eumSHMWE ETTHSEME ieved. BFewen BHUISSD @M OFWEWPEDDEDUI
efleurfl? (AS3)

Q@ wnmefledr Lipsiongaed BT e6imTed 6T6Tenr? @ C\FUIOWPEHMUTET ELPEOLD LIQSHLDTESHED [HiT
upn efligeurfl? (AS3)

ufbHIMTHBUILGLD AFUICOBL L TBIBET

1.
2.

3.

o misenemLW LeTefaafled/ si@seiied Graurhisemer euemilLGHETEN ADbHS SLAGEDET ereueuTn)
CaibOGBLILIML? DevTenewT GFTSmen 6\FUIS eNeuNThSHeneT eILpsIs.

SIS SMLSMSEBHD AHLOCUHRISHTT? SHTHSHMSS C\&er® Cangemenenl &g pH SLILGemerT
SLeIEDeTLIGSS eflumhSHeneT 61(pgIs.

SietonL aumpsensuied efllsiaensd Goayb smaunmsensd pH wSlfer wpadwssgeud Libi
saeuevameT  Casifl.

4. Siewy BEIHML sTedSAD FOGULeHL LMfley &Mbgl T6v HeMLILGHSTE SaHeuened CasfasmeaL.




alataiTal uglydafe afuiar eafalasen
(REFRACTION OF LIGHT AT CURVED SURFACES)

dleo evflaiseT LIQUILISNHSTS 600  SHEWIEmIMeenl LIWGTLGSSI6NNS
QNGNS SH6I6lSSCDMID. SSMILD LIPSILMTLILGNTSET NS6oT WSS
LINSMRISEN6T LTSS 2 (HLIOIIIHHGSD SHeUTewonTeeni! LILISTLGSSISDMTSENT.
* 2 BUOLBSGSD SHevoreourmigenul eLIGLITSTEUS 2 _6iTensWITed QST BLI

LIMTT&I600TLIT?
®  LIQUUSDHSTS LILETLIBLD &630T SHEU0T6nTToenil 2 65T 6naUITed erLIGLITSToUS

OBMGL LIMASSMWIm?

SiGETT LILIL| FLDSENTIDNG 2 _6TeNHN? HE0E0S) EUEDETHSHIETETST?

SIGETT EODWISHED HIQDEBITEH 2 6TNHN? Devevs DiG6eT Rumiserleo

SIQLDEDINS 2 _6TESHT?

gwgem uglLsefleo @eflullesr eeflefleogsed LIHIN HID WPHEMSW HeoSH60
LIeSCHMD.  euemerreumest LpLIL|sefled erfl gerfleflevsmed SiewLeuemsll LD
8uBung LfibgesmetGad. eienereurmes LTLLGefled erfl  erflefevsen
SlewLaeng ubHnl Lfibgssesnstar @ 61Fane0 SFEWIGLMTLIGUITLD.

amaTaTal umnsafico @afuidr afalcosedd :
V2 I

SIQDETITEN SHTHSSHHI6TNEE0 SHMILIL| 6UETIEWT 6TLPSHIBHTED eLPEVLD 46115
[BEM(P6ITaT SDiIDL| Q65TMI CUEMTWIOYLD. SHetoTevorie LLbemT GLITedTtD Smedlwimest
2 _[hewer eulgaIDTenT R6rfl 2arBheusEalgul LTSSID QR6iTenD TBSSHIHESHIT6T.
Slews Gensuier G w6l iDL CUMIHS SHTHSSMS LNSSTSHD60
NetTLm&He0 O\&TeTT(B GUIBHLDLIQ 2 65T HEWILIGHILLD Foml. DIS65T MILMSSHe0
BoHa Jmg Ut (SIbUSSN BmLDLLEHD BHes GCeusturBL)

e B uNissg eretreor?

SibLetT 2 h GBS @MW) LNDLSHEDS B LIMTSS60MLD.

g6t 2 (h SNBSS LNDLSHMS B LMTSSmTI?
¢ Nibuinesrd QWUWIMDUDT?  MWLDLILDT?

e VU eIl 2 (HEUTENIS ETTLSDSHTE SHSTEUMILILSHENS 6316060
6U6mIW! (LplRU|LDIT?
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b LUNSSIHems Bamed BULILDLIe 2 65T BewrLesfllLD Saml. wLpedIL
GureoGBey, JIBs5 BLEBNHHSH ANDLGSHUIET LILSHEHS LI
e @UGung B uMTlILE\GeTe?

e gemeodlp LNbUGms B umisSpmuIn?
° @5 eauaunm BsRBEDES?

wpseo Bapsduied smellwmen LMEST5H60, HDLGSMUISHHS 6uTHLD
weafl euememeunssr LpLULTILTEO efleosed NewLbFH Sevorevormouiledt euduins
smonjled Lwenfladng. UTSHISS6T OHODMEH LDSSEQ6TET  eUemeTelTest
youuglifesr eufluins @5 wmiuieuid eflelleossd SemLBS STDjled
Lwesoll&Smngl. [BD emudmbg LUMTe&SGmMELT Dis6d MILMSSHe) Seueunm)
eflunesrg Sreor® 2om smhigerfled LWIEWID O\FUIS 2 (hSewDHS LIDLILDIES
LUnsSISNGhel AeefiabADS.

SuevorLneug BapFSlufed @erflmesig euemerTeumest
upLifed miewwpbg Hiiled Lwenflag sevorevorme eufluins
eeuefleudpld GuNg SHemeodSlp LIbLSMS aDUGSHSDE.

ungSowoneng Homeo  BrULLEDEUNG, SBrevor®
QeueuGaim) 2em SMhISEHSSMLEWWINET GMDM| DHMILD
B euemerTeumest LmUTLIenL LMSHID eubmieTeng). HBir
OHMID Sevorevormeuilett erfleflevge eretora6em GIevorBLD
gD 6l60T &([HSHGEUMD. @ _ecvoremibuiled Dlewey FLDLD uLb-1

Slevey) euemereumest LIFLILIMed LAflGasliurL BT HmID
smolesr HewwLi LLDDed smiLliL@erTeng.
o Queti® 2emL smiGemeT LIMHEGSD euememeunesr uLTLlesr 5& LB ST

ETEOTEOTEUTRM S ?
¢  qefleflevsdder eflfser @@ QUMBHSILDT?

IBMD  &6vorBLIQUIGLITLD.

ULLD 260 &mLiuillp Sren@® eieuGaum)
Qem| SHHIGEWET Q(H euemeneumesr LT LAfllusnss
6\&MeT@aurD.  euemeauTesr LU  6hg CamernsSest
LSSCILIT b5 GHTEMTSH6EI EHLDUISHENT 6CUM6ITE| 6MLDUILD
ereori. @5 ‘Cerettenid 61WSSTL SMSHILGSMDS).

6UE6ITE)| EMLDWISH (BB EuemsTaUTesT LmLILTLILf60
2 st @@ UeTellH® euenqwliu@b GCHMB, b
Leiterfludlesr euemenaument LTLILING OEFHIGSSHIS CHTLMGLD.

3 . . -
‘\@&m@ggja:(%&,n@
~

~
~

=
s

s

g C
= k
= P&
= ’ w
e

s &E'Er

aemereunenr LTLILI6L, QFHGSHS GC&HMLigen Heng
yetefleag yetefl ommuGdng). evememeumesr  LgLiLfest
eowwilieteflenw @afufwed @wunb (Pole(P)) siesrdGmmib. ecuenemay
@IDWSMBUILD, Raiuiuicd MIDUIHMBUID S;anHGHID BHTLML ApdHBul
@nga(Principal Axis) erdmu.

uLtb-2

* cuemateumest LpLiLSefledr 5g efWd sHisem eeueumn) euemeTdesTmes?

L (58) Xaew  ooanon uniuyssio gefuler gefeioas |



gwgerurlilysefleo  smemrliLGaIemnsCLTed euemeTalll LTLILSerfley b
SLTSMDBS 2o 55BN (BHS SHSINEIH EFmGSH CoHMienL Conred
QUEDEMTANG| LDHMID NG LTS HS 2oL &55SBHE L6 GeDDHS
2om 55HDG LIWERTLILGD CUTE, OFmGSs CaHMligalhal lleods aFeosyID.

deo eMILL LwenieiTer BHDOISHEHHS HSTEUDHILILMHISET 6T6N6UTH)]
GUEDITIEONLD 6T60TLIENS [HMD LIMTLIGLITLD.

o &AL DiFs euPflng LWeRTLILGLD @ &SI ersieoreundngl? HEHBLImeD,
auemaTe] emWSHET euPins LWewrLLBL @ S
eTesTEOTEUTRM S ?

evapBed et YoUuuriihe euenTwliLlL
O EHIGSHICHTLIET UG LWERTLL@BLD &8, 6T
unensullalmbs cMeocas Beoene. Sp&Gal Ghaiiul
Breti® SSMHEBLD CFHIGSHHIGHTLIQEN CULHIUINES LILISTTLD
eswdetpest. (LD 3umm) OpsCeu Sieweu  sfleoGeus)
SemLWITE).

* WPEHHW DF&HHG SEWEWILING LIWERTILGLD @ ST
eTesTEOTEUT MG ?

4a, 4b, 4c, OMID 4d6d 2 6o LILMEIGHED6T  SH6ueufl.
uLMmiserfled smiieuiLie eteveor Bapadlseafleyid, LBGSST
WPHEEW INEFFEHG BeWETTLING 2_61T6Ng).

B&DeY 1 WPHESW DHEF5EHSG SeMmevoring LILITTLILIBLD
Rm &1 &6l uglemu Gwrd SiLie| GSMDHS
2em 5586 (Hb& JLTOSSHS 2o H5HDGS LIewollgseo.

Bape 2: WPsBU INEHHES [POOUTWTS
uwenTLLBLD @@ &3T &6l uglemu Gnd ey
Hehs 2o e58NEhg ITOIGODES 2L E55DS
Lwlenfllgs60.

Baspe 3: WwsLU DNEHFHES POOTWTS
LwewrLBLL @ &ST SPuglenu Gmd LG
2om 55BN (BES IHLTOISEOD 21 H5HDES [HIOLPSE0.

Bape 4: WPsEW DNEHEHES SOOTWTS
LwiesorILBLD R ST SILTLenL GLoMd SiLTeGmmHS
2om 555 (HHG SLTOUSSHS 2o 555D Liwievoflggeo.
¢ 4a ppmitd 4b 60 2 6iten @erflefevaevemLbs sHiiserleo
5 snemid CaumILNBS6T eT6tTenr?

WG”’"@
“.‘\

ILTGDD IILMOS SILTG®D

uLLb-4(c) uLL>-4(d)
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* 9By CaMLTEHEHSHBTET HITEUID 61606017

e 4c wpmib 4ded 2 eiter LLMGelld @efleflevsevenLibs sdisefeo B
SMEYID GeuMILITEIL 65T601?

* by CaMUTBHEHSHSHTET SHTEWID 6T65T6?

4(a), 4 (c) 0 wadw dsded @B GHUNILL LeTafleow SiewLub
eaflefleoaliu, sfewr B saelgdmiumi. vib 4(b) womibd 4(d)ed
eflsfleosliLlL &8 WesSwW Ssfd®mbg eleods Feodng. uLb 4b
womid 4ded smLipuiLig, eflsflevsaLrL sfenr e pLOTs HiieeNBLEUTE,
g WP dlsemws agls@id @ UsTafluled Qe GHngl. Geysiter
Slewensg Bopeasefeyd &1 WHBW Fms Qe @B Lsiteaflenw
Seflwiierterfl eredTmMeEWLPLILIIT.

sevotevorie. LLbermfled 2 eiter [Bifled emeusbsLILILL eTayLblFewFLIDLD, LLDerlesr
LISSEUMLIRES (BB LIMT&BGSELINS SHEIEHLUI 2_6TTemLDWITEN Sismene 6flL
oufigne Caneitmieusns B seussllgdHmLmi.

o afiFens UWPSDHET SHermefled gDHULL LADHDSWS [ ereueumm
efeurfiiLimi?
o Sersfleo Gwflsns GsmeitmIBm LD, eIYSlFens LIpSSedt - LADLILDIT

SI6060F| 2_6TOTEMLDUITEDT  LILPLDIT?
°* Qbs smEHMS elaflssd aamsulled @ SHTamILLSMmS 2 6iTeumed

6U6MITWI (LPLQULDIT?
fibuEise 2 HaITHe0

eerflefleosed  er6vor n, n,2 enLw Sueor@ 2oL smisemeT LNflé@D
auemeTeNTenT LITLIEOL 6(BSSISH6ST6T. ([ULLD D) &b Lsiterfl QLIMBemeT &S
Sgdletnbg O etsdm Leierflufied emeussLILIL BeiTangl. WS HNFHedT eufiins
Lwenfla@d sPi or smisemeT LIM&EGLD  cuemerteumssr LITLLN6L  6f60s60
SlewLWMbed  erflufuied ewwIGHHesT aufluins Lwenfls@SD. Sren® ST
WEBW JlgaLelr O Ganesems apu®GsHS, Lpluglenu  Ayereflufled
sHS68ng. S0 LGGsMewD 0. Al Gamiger ewfwns Queormeug
oem 55860 ST QUEDETEG E\FENG. BFev efleve Gsmewrd 0,. Gueior®
efleo sdiaend | eeid Leteflulled Cmang. @mi@ Nbub 2 Handng).

QuewiLneug RefleleosemLbg S5 WPHBW HS&HLET gHUBSSHID
G&MewoILD Y ETENSHESHMETEEUMD. (PHBU HFHSHSD, O\FHIGSH GCHMLIHESLD
B Gwiwsiter Ganewrd [ erenrsasmeTGeunb. (LLD SumT)

LLD 5ev,

PO astiLigy eungpeflesr agmemeve,
8emg B ‘UWeaenr GSMUGUTLD.
Pletsttiigy 19bLSSetT \FTemeve), B0
B 'V’ eTedr GMILIGLIMLD.

PC eetrug euewenrey O40ibD,
‘R’e16t1) @MSSILGSEME).

n, n, acrueer Pbs Sueor®
o6 smiGefletr &erfleNens60  6T6TOTSHEIT.

Guhsanfiu  SaTa|sEnHsSHmLBW uLLb>-5
gGseID E\SLITENLI 2_65T6vTmed eIDLIBHS
(Pl LDIT?

L (e0) Xaow  acommaner upiussie) gefudel gefdimen |




waGamemid ACO efleo, 0 =0 +f
womib apsGatemnd AClefledo, B =0,+7 = f-y=6,
sveleoTed eIl BID HNBSS!
n sin® =n, sin 6,
0, wpmid 0,, wHIsemeT NTHUILLTED, HDES BewLLLG)
n sin(o+ B)=n, sin(B-yy L (1)
WP NFHEEHS s mHBd sPiser gy Gumgy Seubhewm
SMETUITETTEMOULITS SHS, Deupenn DdFdaman sBisearParaxial ray)
a6 DlewPsBIGorb. ALCung O, B, Y Canemrmast WaE
dflwenandeimes. QbF RS HSSMe0 NFenent @sSmIHHe0 (Paraxial
approximation) eresr&GmmLb.
sin (o+ B) = o+P andsin (B-7y) =B-7v
gwetun® (Do LgHuIGLL Cung,
n (et+P) =n,B-y) @no+n P=nP-ny ... )
616060 GHMETRISHEHLD SNJUlDEULITE: 2_6TeNTSITeD,
tano = AN/NO =«
tan 3 = AN/NC=3
tany = AN/NI=7v eeor erepseonib.
Bews sweTUTG 260 LITHUILTEL BLDSHS HewLLILIS)
n, AN/NO +n AN/NC=n AN/NC~ n AN/NI ... 3)
WPsEL DFHHS W DimBed Qssdiset momagreo N Lsier
SeoLiuglnfetr @efluflwed emwwibd (P) 2 Let1 @5Sm&SNE. a6 NI,
NO, NC erstruemen @wpewm@ut PI, PO wiomib PC Sp& onhmliL@dsiiment.
Seaubenn FeTUTE 360 LITHUILLTEL HLD&EES SewLLILIG)
n /PO +n/PC=n/PC—n/PI
n /PO +n/PI=(n-n)/PC 4)
Fweun® (4) Qoo 2ea1 smiseflett eflefleodsed eretorger M Herflest
6\5meneve), LIDLISHET 615Temeve)y LDHMID cuemaTe] SO (LPSESWeUDNISHS
BoLBW 2 6TaT QSMLIWU SMBGSDS).
BD  eTBSHZIHOSTewIL  BoHDeysE GLmseL &Foetun® sfumeng.
Spsei. GHUILG 6UPsHS LPEPMEDWILI LILIGTLIBSSHIOUSET eLpevD FLD6OTLING
@emw  OLINGIEMIDLIBGSSEOMD.  HWEBISHG| EUEHEITEUTE  LITLIL|SHET  LDHMILD
evetiasaflesr aufGW mewLOWMID @efleflevsensd SOSTESHSLILL(B6TT
SMUILG aupss WEmDEET LWETLGSSLILIGSTmEDT.
— @afluilwed eowWSSSBHE (pole) Simersg 61HTEH6V6SHEHLD
Slen&SLILBS6TD6DT.

— uGsdT Smsuled JleTHSILEGLD OFTeneveysHensT CHIGMIWITS
105 &15615MeTeTGeuesorBLD.

—  uGsdT Semsuldlpbg aHTHMFUTID AHNTESLILBLD 61 TEDE06SHEDEIT
TSTGSOLING TBSGIH6\SMeTeTEeu6TT(BLD.

—  (PSHDD DNEEFSHS 61FMIGSH5STS CeCHTHS DleT&HsLILIGLD
o wigrkisener GHIGHILING e1BSHGIH6\SM6eTaT Geuetr®LD.
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— PHTTDD INFHES 6 FHRIGHITS SDCHNEHSE Jlen&HsLILGLD
2 WITHISEDT aHTSMWTS aBSSHISHSTeTeT Goustor®LD.
8miBs, PO emey eummeflsir 6\5menevey (1)
Plewes QibugBesr Q\5memevey (V)
PCemw euemersfistt Spmb (R)eterr Stemipsdletr@mmibd.
Ghsanil GNMSEMETsS C1STEITL  LDTMHDHISHETITE
PO=-u; PI=v; PC=R aievr erpageomib.
8y L semer FDeTUTE (6o LNgHuLmed BLD&S SemLLILIS),
n/v-n/u=(m-n)/R (5)
8b5 H5ITH5MS &FDSEM UILLSEHSSID LIWETLGSSE0MD. FLDS6I
uriyseflsd euemertey Spoib (R) cpigsfleon e\pmemevemer OIBHHRIGEDG. Sbpa66u
1/R 1 p@2efwiondng). FgeTUILILSEBSSTET &HHSID BenLSSLD.
n/v-n/u=0=n/v=n/u

NOTE: swger ypuniiseflelmbg U DHMID V HSTE 615Ten6e06s6iT
SNe&SLILIGSESTDEDT.

Speier eIBSHHISHHMBHewaTL LmTiGUILD. .
aBSHZSITG -12

&ensdayetenr BT LILDG 6FHIGSSTS SPCHENSES SFamerr GeussHeo
QMM UDma UDSESDE. AHbg HBifled @ Wer 2 etengl. UDDEIGS
OFRIGSSTE &6 et SHHSTe, WeniHE& Limeneal eeuaunm GsmedmiLd:

a. SIFHEST 2_eTUTEMLDIINET 6\FTemevemeueil  GIgSH6v.

b. Sigeit 2_evurenIDWITEN E\GTEMEVEMEUSTIL DH(HB6D.

C. 2 emmembwinenr GaussemseilL. SiPsH CeussHe0 HeTeugIGLIT6D.

d. 2 _eremwwinest CoussmaeilL GmDHS CoussHed HaTeZ)

@uimev.

8hs BTG sapmiseafied eg sflunerg? B s eeueumm)
BerpLALILmI?

gger ugLLsefled aeflefleosaydaner serLn,

n/v=n/u eer LWETLUGSSIGEUTD e (1)

BT w9l @mbs Upenauulest 2 wipseng X erevtayd  Hiledr
@6rflefleose0 6T600TEMETOT N 6TEBTEYLD 6\HTETGEUMLD.

n = snbmleir @eflefleoseo  erevor

n =l,n,=n,u=-x wppi letv=-y, (L E-Tum)

8y walsemer Foetun® Dedo LgHuiLmed

n/(-y)=1/(x) ® y=nx

Geyeiter Fwetrumiiged [Bifledot n P 16l DD eterr
BD&G OSMD. Ih&C6u Xe5r HlemL 6flL yeir & HHSLID. "
Op&Ga1  Lpemauuiledt 2 evoremDWITEN 6\GTemevemer eflL  HMIgHe0
SmLLmsEUTe s CHMemiD. Lpenel 6\FhIGSSTS SPCHISS Frmeot

uLp -E1

Gaussded UDLILSTS e1BSSHISHSTETCaMD. SmTulel(Bbg UMTLILOIHSS,
upene ‘X’ \gmemevenel GMULILL CrIsSdHe0 HLBSSMS CHTemiD. HESH

— (2) X oein

cuemereumedr LpLiLsefied @erflulieir eflefleosed



GBISHd Lmemer ‘Y O\Fnenevenel SLBSSNS LBeHGSD GCHTETmID. X6dr
wdlenu 6flL yeir LI IHBSHIDNG 2 _6Tensned, Lneneuuleir 2 evorenLbuimest
GaussmaeiL iHaCassHe UDLILEGTS BnsEes Coemib. SpsGa (a)
HmIb (C) BresrB Frlwimesteme.
aBHSHSBTB-2:
wefleflevged eretor n HMID SHTd R 2 emLwr @eflyed Gsmemd smbied
maussLILGSNG. @mkUetafl aunmer wasBwudsdends GsmensHest
LUoUTL el (BbE eTeuetee)] HTTSDHE0 eneussLILILLT0 CaHTensHesT STeorLeus)
youridmbs Fo6GTenevelled  AIDUIIDLILD

ghU@LD?
/A\ uLb E2eir  gwsdiemwoulel misl
o—x AN g HMB6T WPWEHEW NEGHSG QPOTWTS
RN Canengdet  UPGWE 6166060 GeueTTT(BLD.
uup -E2 LSS HBS)

u = -x, V= oo (pgeounifeo @eflefeosanshe
etr, efleflevsaslurL &8 @eaflulwe SiFasE SewewNUTSES OFOSHMNG).
n, =1 wpmib n, = n, (n, smbriledr Qerflefeoscoeresor)

n/v-n/u=(n,n)/R
n/ oo -1/ (-x) =(n-1)/R = 1/x = (n-1)/R
= x=R/(n—-1)
Ganengdest wpgHed LpUILNeS®be OWLMbsT HewssLULL Geussorioul
gmb x= R/(n-1)
aABSHHBTLB-3
@ aflyeld Gamemd Sigem enwbwsHed dAmMw, eeflyst Leteflenw
e\aneTBeengl. CamensPent MeuefluNelba seuetlla@d GUgl, SHbsLeTer
3By BLs5Pe0 Qfujon?
sevorevormeuilett @erfleflevseo etevor n = n
snpiieir eflefleoseo eretor n, = 1
AGung u=—R (CamensHeir SHuD) ; euemerey Apgb R =—-R
n/v-n/u=(nn )R e vwueuess
/v — n/(-R) = (I-n)/(-R) = 1/v + n/R = (n—1)/R
GuhesnGasuuL@eter n , n,wdlsemer LNgHui ey
85 FeUM e Siasd LD, HDéE SHemLlug)
MibusPett Ogmemevey v =—R
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Op5B6N EILINIHET 6\5MeWeve), LIDLIGEOSTEN606] ShPUlemer &LDLD  6T60T
B sameord. LeTerflufetr GsmbmBemev, Lsierflufler 2 _evoremipiinest [Bemevs:&
&S MH&GD. Gamend QFwwiurL eummmeflesr erflefleodsed erevorevoflet

g DbSMILILILTG).

S Slevevg el Gumelin @ euemenBg LTLLSefled  eerflufiest
eflefleogensoll UDN Ggeuewy HBID OSMBHOSTEHICLD. Q6flEL
OLINHEHES BIEOIB CUEDETHS LITLILSET 2 6Tensns: e(B&5I56\SmeTGaurlLD.
* Quewi(® euemenhs LTLILSEHOLW R6flyad ewummener Reflasdi

LwenfllE@d Lmemsuiled emaugssmed Reflsadit eetteeun@Ld?
®  QevsitasmemaTll LD B CaeTeLiLglevorm?

* Qeveidlett aufBW 2erBrHell OFeoeyd efladT ereueunm LwewflsSma?
Gevsitdlett euNIGW mewLOLMID Refleleosemens GNMss \s5HbHSS
6\&ITEITGEUITLD.

QevaiTavsmelr
Suevor® YpuUpLisermed  eupblh@SLUGSSUILLL  @eflGd eummGsrT

Qo6 HpGD. BP0 @eM  (Sleveog) BUewE YOUTLYSEDHLD

GaMaTalaIIPIRUIENE. DIFTEUS] GDMESSH RH CUHENTHS LIDLTLIEDLI 61606015t

E\EHMETTQMHHGLD. LIGOEUSHSHWITEST 6l606ITEHBET 2_6TerTeor. Fl60  616063TEHEHLD

SlubMledT EILIWITHEBLD LILLDE6D &SMLLLIL B6Terneut.

B

uLb-6(a): Lb-6(b): ULLb-6(c): uLLb-6(d): uLb-6(e):
&6lil61ev6sTS: &l6r6o6tTE gsﬂﬂm& sser Gelvcia G Gelibeosis
uLD 6 : 6)6v6T

8mGaners upLLssT 6euefiGBreEd LewLggieTemLig 61606Ten
Db HEHSe0MD. Beuaunn SiewiibgieTer Cleositev (Gefleeosineiv, LILLD
6(a) ) e1e0T SieWPSSLILIBD. BF PorEisemer efiL HBefled
SlRS5SISTTTLILIBLD.

SiBsBUIMeD, GeveiTdled QHBHMaTS: LITLLISEHD 2 6TCHMTSHS CUED6THI)
SrerrlILGD. (@Peevositev, ULD 6(b) umm). Beweu HGefled CWDEIBHID
RUREIGafed HleSHID SmevorLILIBLD.

6(c), 6(d) wpmub 6(e)2 seuellsg FoseTEGeNR66E:, FDGETGL606TE,
G-slaeveitasefler augaiembLienu LfiibgaseTeme)b.

S (o) Xoem  ccoomaner upiieae osfuler ofeines |



8mi& HMD 6Ibevellul Qleveits&eT Ll IGED UMTIGUILD. Sigmeug)
61e0EITH6TT FlLDEmETT HewTHSEBHETle0 TBSHGHIHHMeTOT Gouetoniou! Heudlwid
B606me60.
BID SUGUTH OeeT&HESCMTE STLITL WL W
feoa\FmhHEEmeT IMHSHIOSTETEEUITLD.
A 61606THIEIT EREUCIEUM(H EUmETHS LITLILID @F CamermsSedt
,?‘/\ S R, RBUSSHWNGLD. euemeTouTenT LTLDL @@ USHWTS
/ N OsneBetemn CHMETSHH6T MDWSHMS 6160 60T F 601
» auememaempund (Centre of curvature) etedtir. @g| EWNgieurns
C, P ¢ ‘C’ e16tin ETWDEHSTEO GSMSSLILGBLD. DIT6TTHE  CUHETEUTEDT
UTLILSED6T  (H 61606318  6\S&TETTIQIHEHGLDITEUTED D1 60T
SR auewerajemowmisst C, wpmib C, 6o GM&SULGLD.
S. UL-7 QuenETEOUTET UTLL&GSWD, 6ueneTe] 6»WLWSEMnE!LD
SenLGWleTeT FHMISens aamenaldr dpmb (Radius of
curvature(R)) eetiuir. euemeneflett Spnmaiser wpewmGu R, wpmid R, ereor
GSMSSLILIBLD. LLD760 SMULLILLL GIHLMGS6N616060T608 6T(BESI5H6\ST6TEEUMLD.
euemerey ewwwruset C wpmid C, eneu Gewes@d CHICHTE apddu
@nga(Principal axis)eesriu@d. eeveiidlett  emwwiliyeitefl 6160601 66T
@aifuiwed emwunbd (Optic centre)eresriiL@BLp.
aevaddiar Galwbgmrmb (Focal length) :
uLb 8(a)ufied amrwiLe, eeveirdletr 5g AW Gemevorwiment
wefladisneon @ yetaflulsd Gefldstimesr. LLD 8(b)ed smipuiig wpsBuwl
Sigdlett 1581 @ Lserflufelapbg efifleus Gumed Camettmidssiment. eefladiiaeT
Gefld Leterfl  Disvevgy @efladiset efifleugy Gumeo GFmeiTmd. SibBS
yeiterl apdBun dalunyeren Sicveog wpddu Galunb (F) eesimenpasin@io.
R6UCEUN(H 616V6TTTHSHGD BIetti® Geflwilemeflser QmeHSD. @efwserflaaLd
@efluiluied eDLWHSSHGD BeWLBWILETeT FHTISHMS 6l6v6iTSletT GEMUGHTILD
eMID Dews ‘f eredimId GMLILIT.

uLL>-8(a) uLtb>-8(b)
CVVEITESHEHHHTEN ST CUDILILIKISET eUenTWLILIBLOELINE) @6ﬁl6\636&r603&$
e16oTn GSMUTLLMEYID GLe\6v6iTemas  etedim GMuILmegd @i, uLd 8(c)
whmib §(d)e uMTGsaLD.

Y

L ]
L ]
Y

Y Y Y Y
Fingg\M

.!IJ l‘\

”Ilrl’ \“\

uLL>-8(c) uLLb-8(d)
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®  QeoetTES6T LIDLIGHENS eTeueuTm)| 2 (HEUTEHESGS6TME0?

GeveiTSlenied 2 (HEUMSSLILELD LbuGems LD Hflw, Reflediser
QeeTews FhHHHGLEUTE, JauDneT HLSOSMWL UDIM HFLD
6asfibgiOsTsTar Geueir(BLD.

6\06EITEEG BIewI® LmUUTLLSET QBLUUG B 68Mhses. &di
CUEMILILMKIG6T 6uenIWD GUTE 61606TTens QMedD LMUILL] 2 6DLUISTS
SHESEOTD. aeerefleo QOeerdlenl spwener WassHANwsns
(58156 &TeTHCOMD. oMb uLb 8(c), 8(d)ed smiguisterLe CILDNSES
sfleosayld gCGHEID RMBUDUILILI ehuBGasTs ST BGHBDLD.
aevardar g allapb v PealsBTHallal BLHMD :

Qevertdlett eufwinss gy e Refleadisefler HLSMSW
yfirbgie\smeTen SOSTGSHSLILLB6TET [BemeodHemen seuesil.

Bae I psdu SFe anPBu agFeebd BBHi. [

WPEBW SiFs aufiGw 615D €S SHBHD 6Ne0sHTH)
@b 9a womib 9bes LmT).

Bavew II: gealawwsBdar afiGu agFdbd HHi. uLLb-9(a)
eflempwisHeir UG OFOMID eTbSSHMHID eflevsng). (LILLD

10a whmb 10bgg ). L T

R NC‘ ‘& l\\FZ - uLb>-9(b)

uLp>-10(a) uL-10(b)

Bavev 1II: b SFadad Samavnuns LUENGBHID BBIT.

WS DEFGEHES BEOEWILITHE 6\F6ONID STHeT ULD (C) HmID
8(d)eo amiouitig @efluisHed Gefld Sievevd GeMusSmba eifbgis
615606u5BLIM6d GHTEdTMILD.

* Gelwsdesr PG @R RefledT 6156060 IEDBHSHLILLLTED, G| 6HS
umewsuiled Liulewofls@Ld?

Baver 1V: pésdu aludbdar anpPu aFoid HBTsHer.

gefladiseT GmDHBsULEF STesde Omstenasenw (principle of least
time) wdadetinerr. &ECe GeMsPHetT PG E\FeOID HSIT, 6MevBIGSL!

et WpHBW HFHHG Qemeworwinest Lmensufled Lwewlleed. (UL 11(a)

Yy

’
!

I
\ !y
wWYSYY

Wi

62 F < : ]§1 él =C| F' g -”:_; ?:2 =C2
: / R
uLtp-11(a) uL>-11(b)

 (66) Xaew  ooenon uniuyssio gefulen gefeioas |



® GeoetTdletT (WpHBWDisELeT Flg Canenisms abLBSSIDLIR @6rflules
Bevenadiger Qevettdlesr 58 eflWpDCUNG estTerTouTdma?

SPOSTBSHSBLILIBETET LILMRIGHenaT [HID SeuesilliGLILD.

=
oF )

b

uLtb-12(a) uLw>-12(b)

ucb  12(a) whmbd 12(b)d srrwue WEHSWDIEEL 6T
Benewiefladiser @m Canangams anLbGSS 6evsiidlesr Geo 6flLpLbBLIME),
Sbs sdiset Gellwsensdeo (Focal pland) eueTeflufieo  GefeusnaGeurn
Sieveog) pLeTelulemHE sMfleusnaCan CamemmBngl. wWesdw Gefligdeo
P NFADS FHIGSITE SeNwsder g lenwbbgeTer FHeTGLD
SaWSBamb A GSLD.

AOSIHBATH 2 HATSSILUGLD MbuSBDG B TILLEISGDET
AUDTUSDHBTAN BUHHDDBET:

Nibusdest Bemevenwt P EUEHTUWLILIGLD  SHSTEUDTLILMISEHSSTEOT
dleo DleLILienL. BLHSEDETTHENET [HTLD SHELITLD.

peHw dsdetnby gGaemid @M QLS5O BHEGLD OLNHEBSHS
eevesTdlened eHLGSSLILIBLD LNDLSHT D66y WMHMID Bewevenwt Hmw
amruiu@b sdraomruLsdne Sweter dHedldsewer B
NesTubHmGeuetorBLD.

NibusPett Sleey WHMID Bewevemws S Beweo [ wpsed Bemeo
IVaewguweter mneitg sdnseflldmbs HLEEG Q[rao® sHiser
GaemeuLILIBB6TTMEDT.

- WPp&éw dsdled agBseId @mUsTeflued emaussLILLL @ SLmdherfledr

b5 aCsenid @dmUsTaflenw GsiayaFul.
-  Gweysiter BTG Bewevsefled o stem sPisefleo 2 _migenmed
CaMHOsBHELILLL gD BIewi® SSTHEMET CUDIS.

- Gueni® sdisend @ Leteflulled eeur@omm BrG. Sbs Lsierdl
NbusSetT [Bemevenwt 5 flefNsGLD.

- eaLgsastewiL Lstellulel®Bbas wWPHeTMD NESFHES R
OMmIGHSHICHTH 6uemT.

- Ob5 FhGSSHSEHTLIET BerTb, NDLSSHET Jlemenar GSHSSMI.

S(psiTen LILMuGHemer Seussfl. ELIMB6T CleueuGeum SLmigefled eneusslILIBLD
Gurgl, &efleeveidlenmmed erHUGLD LIDLIMISHEN6T Hemed SNSSITmet.

1. wicveonsHasTanevallev (Infinity) 2 erem auT@BaT

rlebeorns E1FMEmev6led 2 66T CILITIHET 6T6TTMTED 6T60TE0T?

* g euMSWTET HHHET 616060T6TEL6 6f(pPesTMEDT?

miflebeong E\Fmemevsiieo 2 eier GWN@hefe(Bbg Gevsiidlesr L5g efiwpLd

SINSHET (PSS DNFFHS BEOEWILTS RMHSHSLD 6T60TLG 2 6315 6SITULD.
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Siemey  Geflwliysmefluileo Gefldettpmesr. Sp&Beu  GeMwiLisiterflulled
yemefilbLb Cameimidng. Qewg UL 8(a)sd LIMT&S60MLD.

2. widu NFdanba amaraj@usBHE SNILTE MaISSUILLL AUTHET:
eunmeTegl  cuenaTeembWSENS (C,)uned  emeussILGLEUTS),
wesw igdleo | wpmid C, yeraflsense

.
.

QIBsiT

SemLCw Anlw, Semeodp, UL

L ]

Gaetimieuens LILLD-1360 B sseuevfiliimil. o

@)

LLLD-1360 LNDLIGSH6tT [Bemevemt influ

I MLD 8 1 &vor B & B 17 8 6w 61T
G5IHE\SBSGI6TEaTITLD.
B BST WSS F5HS SEOETLITS 6\&F60SMG| LDHOMNETM| perflufiLied

uLb-13

eOLDWGHBET aUPWING OFOSHME.

R ST WSS EHHS QPEOTLNSE|D HOWTETN &eflilgSett
QUALINSEEYD 6\F6v6ug BTG RIettiB SHSTHENET S\HTEIB (H HSTEUHILILLD
QUMW PWHESHSHELD.

3. aimare) @wwHHd amaIbSULLL AUTHET

QINEBeTTeNSl (PSHSW  Si&Fdlett GLed

[ Ne!

5
5
C
&

2 _eierm 6 60 61T 6 60 LD W & & 60 R

mauSSLGLBUNS, UMBemeTL Gumestm Ouras - F, C,
FIDSETOMLU, WS, EIDUILIDLIGEDS c, ¥, b
C,60 ewumidmii. LD 1482 U uLib-14

4. sgAwnyearalssib, aemearay
awuSSDHGLD S G @asSILUGLD AUTBET
WIMHENTITETS], 6UEDETE)| EDLDUISSNHGSLD
(C) eMwgdbew (F) SeoLGw
DaGSILBLCUNG], 2 BUALGSSIULL, O \Fl

SEmE0SLD AIWUINDLGEDS B Oumdomi. uLb — C 2

15guuni.  C 8@ Siuumed Abub uL>-15
2 (HEUTSE.

5. galuniyerafiuico & mdHGLD
AuUNdHeT

aunmenneng Gellwsdeo (F,))ed

meaussLILEGL Gurmg ibub  Ffledeonss - \f

19bub

615 memeveiled (Lpigefaluiled @H&HESLD. LiLLD-
168 umi. 9bub wreldl FHTrsHeo

GamesimId Gug) LNDLISS6T Slermey LDHMILD uLb-16 14
S6ETEHIDEMU! LIDAJ [HLDLDTED Fam (LPLRUITE).

— (8) X oen

cuemereumedr LpLiLsefied @erflulieir eflefleosed



6. saluiyaralssd @afuiued @wUSGBSDSID SaLBu
@aSSILGLD AuUTHeT :
s aunmener GAwWsEHGSWD, @efluiwed
% - \\F c mLWSHNHGSD SeoLCW HMD eweus@Sh g,
=c2 . G -'\= 2 (HOWMBHSSLLLL, GmImesT, MULMDLSENS [HTLD
’ OUMIGEMLD.

LLb-17 LILLD-1760 SMLIQWI SST eUemILILSGHED, OITHET

C\OEITSETT 61h LISHS5H0D eDaUSSLILILLEST HES

uss5He0 Gmame, WMULIDLSmS B seuesslléaeond. ewmmerfleir Slemeneu

6fiL NbusSett Dleney OUMFTE SHSSD. BFH 2 (HEWHSHSUILLL 1DLID
DbGSLD.

GwhsapLiLL Bapeyseflelmbs Hosd Sreo® efeunmiss Lfléeitmeor:
1. 2 meun@Ld buD MLILNDLID 6T6ufléd 6w [BITLD SHETITSHEITED LIMITESHEVMLD.
WpeiTeuTii  QBMBSHSLILLL  DHD Jlewensg GBemeosefled 2 mHaum@Ld
AbLMIs6T QWUILNDLKISETTGD. euhemn GBIIQUINS  SHEUTS6TTe0  LIMTeHe
wppwing). Sewpuied efipssliurL INGCs Geuhemm LIMMT&ES wpQUILD
2. eWmmsiT, QleveiTHlel b LSS50 mauSSULILLEHT HBSH L&HSHSH60

2 (HEWBSSLILLL MULMDULD 2 Heundmd). DhGeome0 HBraiseT 6\evesTaleor

apwng umisS Nbub  QWUNNDUD  Sieded. g awumderfledr

LDMLILALDLILD.

&6l QevetTdleir GLHSBEWIL LW 2 BHOUGBSSIULL LIbugems
2_HaUNSGLD HIeTTGamumsd FHwimflehs 2 saBng). Ceoeidlett GeMUHTTSENHGLD
GmDaITen FMIsPHed QLNBeT BhHeHSLEUNE UGG  mwuLibLsSes
2 (BLUOLIBSSD eMU@BLD eUMULILETeTS) 66U 2 60&& [Bemevtefled Sih&s
GeuetoTBLD.

D SgieuenT Geflelevetiend LWETLGSS wped igdert 5g ewnperilest
6ueuGaum)| [BENEVSERHEEHTEN SHIT EUEDILILMHKISENET eunIHESHLD. GSL6\ev6sTl6oT

C, seb F a0 QLU massIuBD @

/ OUMBHEHSSHTEN SHSTEUHILILENS 6UEDIUIELD.

it F c, o B seaelssg eesen?

c, p iU ] &66606TESHS CUDIHS SHSTEUDILILESHIL 65T
uLb-18 2 eSTenIENLW SPTEUMILILGDS FlLMT. LILLDISEL
uri. eungefler WHD Bewed s En s s e
SETUMILILRISENET euenIW (pWhssab. Wpedw iFdeinds ewmmerfies
Beweo ergieumuienid G6evetidlett GefMLjsitafls@id @efluiluisd enbwIsHHELD
BoLCW 2 hSemDSSLILILL Ghmest, DMULAIDLID 2 (heumeusns [ seussflLiimil.

SEMOUHILILMRISEHSSTEN 60 2_SMIemrmhigHeneTil LmTLIGUITLD.
aBSHSBTLG-41

SPeostidletr wWHBw Hg: MNeir Goed, Geflwijerefiag Silumeo (F)
@ Leerflpeold (S) emeusalLBbEUNg), LibLgGSeir Benevsmil Hinfeushasmeot
&P euemguLD euemgweyd. L E(4)e wmm.

- swsder (F) aufuwns esedayd wpaed SEHHS QG OSHEGSS
Can(B euemIWe|LD.
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- yeefl epeosBali@mmba  (S) eevestdedt

Bgiser gGoeud @ ystefenws (P /
FHEHGIDLIR V(B HHEDT CUDTWIALD. —o .-

- yetefl epeosdellmmal (S) euempuiiiL
58H&SG Qevewrwmer @erflulwed uL>-E(4)
emvwsdenr (P) eufwnes e geoeyd
HEODI®H CHILML auenrweld. B&CHTE CemiGss Gasmen F |
yeterflufied O eurGEm&I.
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- yeel Pléo @mris F eufwuns wadw gews (1) astim Lereflufeo
SHPHGSIDLIQUITEST @(H CHM ML CUMIWIO|LD.
- yeiterll eweod (S)esr yeimerfl 1NbLb ‘I” Sp@Lb.

TBHBISBMB-5 /,[ T /
uLb E5(a) wihmib E5(b)ed q i

sTLipuleTer GeveTdlesr e PHGWw F { ¥ \.l
efleosmed SlewLbg et sPiserfledr LLib-E5(a) LLib-E5(b)
LITenSenWl SMLGLD SSTeUeDILILENS
QUEDIHS (LPIRSSHE]LD.
SITUDILILEMS (PIR&S IBSHHSTLG-460 Samiul LIeSHED6I
Weupmeyd. Sissdiseflsst utemgsst uLbd ES(c) womib ES(d)ed

SLIQU|eTTemend [ SHeuevllaaeomiD.

ur-E5(c)
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*  HOLAPeDDUTEDd Bl6V6TTENEFSHSMET® LIflGETHmets6T QFWIULDELINGI, [HITLD
QuDmIeTeT HBIT EUMTLILMIS6M6T (LpleaysGem HemLaGSLDm?

BD O\5fbgIeOSTeTEsurLD.

)

gﬁg’ Opiias AFUID

ans@empw 215 Berapetem Gensuledt g V-eugen FMrhISEHWI
MEUSHEYD. NP0 RIH G6NEVETENE ELMBSSOUD. 6\eV6TTHET (PSS
DEMF HOLIDHETOFII. (PHBW DN&FS6tT GLDed Cl6v6iTdlel (BB O\QUSHTTSS60
QM OWWSATSHmW  LNeS58IH CSTETEHDLIQ 2 65T [HeTUeflLD Fam).
LD GevetTdledT  LDMILIGSHSHD WeuSBLILLB6Ter  Hewguied  efiLpLbevem,
SOIMU (DNFEEHSG C\FHIGSHIHNSH 2 6161 CeU6TemaT S6) [HSHTSHII.
e BMb b5 LNbLUSMs LUMTILSDHES SHevremul ereir LiweTLIBSSHIHECDMLD?
BT  GBEVEONMDED [HLD HEWIHETTEO 6T BhS LIDLUSHMS LMT&HS
WpleauSe0emen?

-0 X asly aueneneunenr LLiLsefieo eeflufisir @eflsfleosmso



Gevettdledr  V-aupeusMrIBUIeSI(BBg LNDLSHET FHMISWS H6MBGHIE\ST6NT.
SiBHBUIMEL Cev6iTdlelT HMMHIBHGLID, CIDWSAUTHHHSD RewLBuilsiterm
SMISEOSUD HETHSHOVBT6T. HeTeiEHEMET HLLeUDeTT 160 LiHeyaIFiil.

EeostTeS[HbE 6065 E\3memevsilied &x(h

Dl Leuewesor -1 EIDIDGEUTHIEMI EMEUSHSHEILD. 6I16063TS 65T

Wi Digdett 15 EWDWSeuTgHuest

GLIT efl WD LIIQ MOUS S 6)LD.

abweansdsLflenr Nbusemns

Semvguler  DMILSSS S 60T S g

puwhdlssab. aOgefleuren LIDLSMSL

QuMbeIEHT HOIMU [H5TEHSeLD.

AeostTdlaflhb& LDLIGESTEnevemer (V)

Slebgl, ‘U HMID ‘V’edr BLILGHemeT S Leuensuar (Jeo LBy OFUl.

ewmerflesr E\BMemevey 50618.15, 40618.5, 306\8.15 QHSGSLDLIQ HeMLDES

Ghsamiu QFWDHLM DL SIHLDLE OFIWO|D. LIDLIGESTEN60sme HeMH
Sl Leueneorufed Lifey QFUILIOILD.

e galean®m eurmeien Osnemesinhaeh Hewguled Nbusems B
OUMIBOTWIT?

o  dleo eMUILL 6\5memeveysafled ALIMIHET SieWD&SLILGLOELNG LIDLSmS
B g6l 61LMmIeIHe06n6e0?

¢  AUINDLISMS ILUMIUSDSTEN GSEMDBSLILE CILIMHST EIGTENEVENE
© ettevTied &HEUoTBLIRSS  (LPIQULDIT?

e AWNbLSMS OLNQISHSETRT BHS GODHILLE 6\FTenevenal [H
ETEOTEOTEVEUEDTI)]  SH6WLPLILIMTUI?

Sewpuilett 155 LbLISMS QLD CUTEI, HeoI meusBHLILILL BLS5SHHS)
DLISENS 2 65T SHevurevoried GBS LIMT&EeLD.

e bugemg B uMIGSTUIT?

o B eleueuems LNDLIGEMSL LIMTSSTUI?

OIMBET MEUGSHLLL HBFH LSHSSH0O 2 HeOLBSSLILLL LbLusSemns B
umi&aseond. @&Geu ewmperflesr wmubLD. semesr Hevgufed LNigsHs
PRWINE.

® @bg MULIDLSS6H LIDLISESHTENE0EH6EN 2 65T6TTeD SH6TTLMILI (LPLRULDIT?
DIL6UHETT 160 EIDWG6UTSHUT6T EleueuGaum) Bemevaerbéd (1) GeumuLiL

v’ wdliysener [ Qb

*  SiLeuemer 10 LFe 6\5UIS SLILSeTHHBS 6vetidle GelgTISmS
O _6OT6BIMED SH6VOTLMLI (LPIQULDIT?

e ‘U, 'V bhpd ‘66 LDwLCL gGsmIdD @ 6O\SILImU ahUBSS
@plQu|LDIT?

IBITLD  &6T0TLAGIULIEOITLD.
uLlb (9ed amiuiLy GefleevetidletT wetT WPHBW d&desr g
wausas L @ster 00! anib  OLMmeneT GESSIGEOSHTETCAUMD.  OevsiTelsbT

MLGEESe Ceveiidleed GsmbmieNssULL ewunibub 11! Speb. LLD

(92 a6usuil.

e 9bLID eTEIUTM) 2 (HEUTSHSLILILLSI?
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aevandian aid (Lens Formula) :

uLb 1960 smiuitie O mmbE OSTLRES, WeHL DigssE Bevaouns
aFeTm) ClevetTdlett gl eflwpld @b &1, Geflwiisitell F eufGu ais6odmg.
ounmefleir Letefl (ONaamenr 1bub yetefl (INeww S, @erflufwied
eowwid Peufluinsg 6geosyd wHODT®H SHewr S GeumD.  erflufwied
Wb P eufluinss Ogeoad 665 @ SHHID 6flevsng) el6tTLg HLDSHSS
&flujLb.

O Smie smmd eefuiwe eowwid P euflunss sead &S
efevseeLibg sdenr eeflefloossiLrL s (e &80 ['asb Lereflufisd
sdedng. @ns ystef, O er NbLwbtEb. CHCUTED wWPeHL disdein
bg 2 eter O yemefluesr 19buD, wesdw AH&derr g [ yeimerflufed
Ganemidngl. pgeomeo OO0'ersirm  Ounmeflesr b  11' seneodipns:
SmLSEDG).

PO, PI wpmib PF, SpBwewen wpeomGuw eOun@mst 6gmenevey,
1NDLISEVSTED606) DHDID GEMUGMTRISETESLD. LLID-196d, (pa&Gamewnd PP'F,
wihmib wp&Gatewnd F I esireney augelounss wpsGomemmsenmeib.

= PPYII'=PF /FI ... (1)

Sp6euTed LILLD 1968l(Bb5)

F I=PI-PF,

gwerun® (o F I Ggduiirimeo mosg SemLiug
PPYII'=PF /(P -PF)) ....cccc.c..... (2)
aeanss wsaGsnsumaearmer OO'P

b f My tb PII' spdwapdd®mba, _ o/

WPp&CaTevhIG6 TS hbE! ? g .
OO'11'=PO/PI < : - \N
Opeummed LLb(iFeo OO!' = PPl oiaGeu ’ — G
PPVI'=PO/PT .. 3) uLb-19

@ womid @)S(HHES HLDHS BeWLLILIS)

PO/PI= PF /(PI-PF))

PI/PO = (PI-PF,)/PF,

PI/PO = PI/PF, -1

8bs sweunienL. Ployed eu@s@beUNgl, HO&E

1/PO = 1/PF -1/PI

1/PO+1/PI=1/PF, ... “4)

Gayeitemr  FDETUMEG &6l C16V6ITST  (LPEIT EMEUSSLILIL  ELITHerfleT
G&PILL Babeyssens eumelssurLg. SHUILG WILSmTL LWeTLGSS,
B0 6IMGIFFIDESTLIMLITES LDITHMEOITLD.

S&MUWIG wiysefletr Lig,

PO=-u; PI=v; PF =f

FweTLNG 460 @eubenm NgHuiLmed HDSS SewLLLg)

I/v-1u=1/f

855 &sweTtUTLmL Oeverdlenr 6l eaeaTSCmMD. @& ereveom
CI6VETTEBHEHHSLD EWINIHHSID. SHS FLDETLM6HL LTLGESSHIDCLING SO (G
LDIL&emen [Beneuteled G\ meitem GeuetorBLD. E\FUIEO-265T GLIMG SHeMSHSLILIL L
U, V' SEh&ETes DBLILIGET i LEUemeTtr 160 2_6iTermert. HHewd LILISTLGSS,
QIO BaDeyssmesr U’ MHMILD V65T DSLIL|GHemeTs: C\&MewIB 66vetTdletT
&l §MIsens SHeoor®LIR.

-e X agly cuemereumedr LpLiLsefied @erflulieir eflefleosed




®  @aEEINH U HNID V IDSILSERSHSD GeWGMILD FDDNS 2_6TensHT?
QUT@HET OHTEMEve], LIDUSOSTMEVE| LIMETTAID GSeNWGTILD
ReTOTHECe 2 6Temems B SeauellsHmUuuml e  edewevswesfled,
ufiGsnsemestuied oo LNEMPS&HET BLHSHSHEOMD. QLCLINGH DHEDENSE)
SLILSHEHSHSLD FInsfeni samss®. &g Cevedlstt GeMUGHMTSSNE SFLDLDTS
BH&SLD.
2 BHAUBSBLD
GevetTdlenTied 2 (HOUTGLD LNbLSHetT Slememay LM efleurSIGUIMLD.
pLb 20-60 ewmst OO0, Gbub I'e_HnCETESS.
AOO'P, AIl'P SpBwiemer 955 W&CHTETHISET
I oo I PI
.—= = —=—
PI PO 00" PO
SMUILG eupss efldlie GLMHSETTL FLDETUMLIQED  DPLIL|&HEn6IT
NpHuiLLmed HID OLmieUS

~h,  -v ol
= o R
h, u o h, v -
2_(HeW(H&HSD M = o =— h, F, I
u *
.. . L. . 0 \N "
QM dBSHSHHMLenLL LMTLGEUITLD. : Pl —s,
u v ll
aBSHIHSB - 6 LLL>-20

@wm Cwensullsit 158 2 eten @ Gamiigssr WeTeny efleTse LOHMID

deor ABweupenn 1 BLLT 6\5meneveiled emen. @eflwgnmbd f = 216&.5

x=[d+ m] /02-6Ten R GefoleosiidletT 6bg  [Bemeoufled Wettemr  eflemgdett  LDLID
6zefleuns GsmeitmD?

N Bevr
~
LS 65T & T el 6 & B M & LD é SisTEmLIDL|
ST &S LD PoLBWwsTOT T S5, ——»
asnenesy ‘d’ a16i1E. OEETHESESD M »
uLw-E(6) A

LI60 L& & LD BemnLGwuweTer
6\FNemevey ‘X’ etedrd. UL E-660  u = -x whmub v = d-x
Beaupenm evetts: eflPuied LgHulLmed HDSES SewLLILS)
1/f=1/(d-x) + 1/x
8b5 Fweunigesr Sielhe LNDS.

xX>—dx+1fd=0
88 @b SmUE FETLNLIGL. s5C6 HD&ESG BIIB Sieyse
SevwLsSetTm6T.

f=216g.5, d=15=10068.5 eeor Q&MEHSILLB6TETS

Seupenn Fwetn® Ded NpPHuilLmed

x, =70 &5 wpoib x, = 3008.5 6T HES HOLEGSLD.

&Ml : feor Py 25618.15 Siebevg Siews 6flL GewmeuTs 2_aTeTGLg)
WLGGWL Wettemy eflensdesr MDLD Ogefleuns QHSELD.

soeunG-De0 BmbBEH BESHETET SHMITNSMS eflQUTSHSID. 2 66T
Spdiflwifletr 2_seflemww mHIG.
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® Qeveitdlett GEMWGMID 6bs dlbsmsefler g SpSMILILLBsTeng)?

ey L
e . . . . D

61FWLIE0-260 LWISTLIBSSW DIBS 616065T6mE eTBSHISHEST6IT. D60 s g ‘
seLMBG 6eventdlett &onsfl GegTISMmS GSNSSHISHNST6T. —S5r
SEVOTETOTITY LLDEMT GLIMEITD 2 (HEUSENSUIEDLIL 2 (HEWNT LITGHISHE0S
TBSIHHOSM6ET. DFHehT 2 WD Levettdledt GeNlwgGnrsHemaefil
SPsIDNs QHSHSLIR LMISSH6sNsT Ele06iidledt GeMGTISHNS
Gumed 4IDLMIG OpPD 2 6dLW UTSSID HoES GCHeme).
UMSSTISEET 2 LD SlQLILSSESHD R0h SMILL| SHEDEHED W6,
unggrsgeo Bewn eapmi. seodlle GpUTSSNBHS Hrilett
2 _wimpnestg), Seveiidleit Gl HSHEnSelL HBHDMSH SHSHESLOIM)
LUMTSSISESTET. LILLD2060 STLIQU|6TerTLIQ, &H606ll6tT GLDMHLMSSH6D, UL LeIel
QevetTems SMHBUIEL OLNHSS DenS SHEOLIDLLIDTS ePLRGLDLIQ  O1FUl.
&60all6dT GLMHLMSHNGID, 61606iTEHSHGSID QPewLGW 2 6TaT G, EFWIEL26D
SleT&ESLILILL Ql6v6sTdledT GeNMWGMSSNS FODTSHGEIT DiE06VS] GSEDDEUTEHEUT
BHHGIDLIR HeMDSFIO\STeTemelD. SUGLNE 6evestdlett aufGW e0emedLl
LUM&SQID. Bobg enSTeIsEH Shs FWDUTLDL SFUIWQLD).
*  Hevaledl LNDLISEMS LIMT&ES WREMST?
* geir NDUSMF UMTES WPRHBSH / UTTES pleulsiledensn?

STETTHISEWET Fo).

sMojled evesTSletT GMLSHTTHMS 6fl.  GeMMEUTET HILD 61606 EHESLD
5600)HGD PWLCW B(HHSTe LNUDLSWS LMTeHS (PRBDG. 616063T5EGSLD
S608QIHGLD BEWLBWILL6TET HMTSHWS &H60aSl6dr LNDLISMS LIMT&S (PIQWITSEUENDT
SN PB& & &e|LD.
*  Bhg OFWASHHS B eT6iTen (Wleeye\FWIBDMUI?
*  Qeveitdlett GeNWGNID &OMILD 2em H5HetT 58 SpSMILLGEDST?

SMHNNed E\ev6sTHletT GeMNLGMIHEMS 6l HPHHDMETT 2 UITSH60 616063TENE
Briled epLpBuiLe emeuSSHEID. Speuted LIDLIGMS LIMTeS wppdmg)l. leveitalest
2 Wpsemgd G 2 wiisdeumed LIDLSEDS STeordplouwingl. Bifled ceoetrdlest
GSwgNID DiPsMsgleTeng) er6iLIens B ST.BCEDG. BB HHS, 61606515
MOUSHSLLLIQBSSL &OHMILM 2om 558601 55, 6evetidledt GeNwGILD
SpSMILLGSEDS 61601 (WIge)] OFUISCHIMLD.
Qeoanar Sunissib apBbBmb (Lens Maker’s Formula) :

ULD2160 &mULLUL@eTenue 6evelw 6evestdletT (wWpHBW  HFHed
emeusSLILLBsitem  Lisitefl epeold  ‘O’eme sLemenT 6&UL. Db 61606TS
6M 615 & LILIL B 6T 6T Qe |_& & & 651
eflefleosed et6tor n LOHMILD 6)6V6ITE:
swnilissiurL. aungeflesr eerflefleosso
616007 11, bGSLD-

UL 21e0 smruur ‘O’

uLb-20

yereflufleflpbg eumBD R Belladi
euemeTe] SbIb R 2 emLwr veostrdledr
&elugifed A yetefluieo uGeusns
1S METGeUMLD. I

-Q X ey cuemereumedr LpLiLsefied @erflulieir eflefleosed




uGasdi Ayetefluied eNeo&Sma.

GPuryseT eveonzBumg), Qsfled LNDLID 2 ewTLTEUSTS S(HSHIGeULD.

uLb @)edr L ewnge 6\memevey PO =—u;

fibL OB Temeve v=PQ=x
6UEMOTEY DhILD R=R,
n =n andn,=n,

Gugyeiter LI seaT SN Iped gdudimeo, n,/v-n /u=(n,n,)/R

= n/x+n/u=(Mn-n)/R (1)

Speoied Aed @efleflevssliucL &S mLQUID, eunatey SpIb R,
2 eoLw GWPuTifeo B erenib Lsmerflufed eerflefevasd SiemLBmg. Buflsd
wefleflevssd SHewLBS &M WaSw AH&Fdsinbs | erenid Lsmerflufed Camdma.

&6l Ypugliumed gou@d ewmmeflstr b Q eneu GWLDLUILILADaSTeDT
OUINBEMTS TBSHOSTET. Sp&Car SWPLTLINDG | eteorug Q efledr LAbLID
61637 &QMEOMLD. LIMT uULLD 21.

ewm@eT e\smemevey U =PQ = +x
IbLI E\S5TEWEVeY PI=v
6UEDETEY ShILD R=-R,

erfleflevaalled vetTdlsir GLILITLILemesT 2am_&iD-1 Gp&BOYD HDMILDIHENS
2o HID 29p&HOID HBHSCOND. 6erfleflevssy elcmsaflett eo&&MmIG6T
R6EITMISHE\SHTEIN)]  LDTMILD.

SILGUNG| [BD&S SHewLLILIS,

n, =n, ooib n, =n,

Gey6iTer DSLIL|GEmeT FLD6STLIMLIQed LAgSudliL e,

n/v-n/u=(n,n)/R

n/v-n/x=m-)/(-R) 2)

0 wHmid P FaliRerTed HDSHGS SeMLLILIS),

= n/v+n/u=(n-n)(1/R+1/R)

BUHIB Li&SSDSWILD n, SOpe0 QUGSHSLCLINE

= 1/v+1/u=@n/n -1)(1/R +1/R)

SOOIILD 2em &GS OWLMBSS N, / N =N, Ceosiidletr Rerflefleosed
6T6v0T  6T6oTLILICBLD.

l1/v+1/u=(m-1)(1/R+1/R)

Ssileevetidlesr GMILILL  FHSTLLMISERSSHTS BFH  QUHSNSSLILILLE).
Sp5Cal Bewg OWLNGWLLGSS Geouewi®ld. BHMHS BID  SMIDILISHED6IT
LWeTUGSSHSCOMD. * LWETUGSSID CUE), HLD&EES SHewLLILg)

I/v-T/ha=n ~1)(1/R -1/R)
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1/v -1/u = 1/f etétiugy mBw0&6& OSMwd

Sp5G6Y, HD&ES SeOLLILEG)

/f = ~D(A/R-1T/R) 3)

sMOm &OMILD, 2o soLIGL Gung @UY Reflefleosed  ereor
(Relative refractive index), eevstrdlett wpp eflefevsed eretor Sp&60mLb.

I/f =(m-DA/R-1TR) 4)

SMOIJled El6V6TTeME MEUSHGSDELING| UGG Bews LIUIETLBSSE0MLD.

8m@ n eteiiLg WppRefleflevssd eletor WOHMID BbF FLDETLITL ML
QevetTs: SWMHGSLD HSHID eT6iTmID HeWPSHSEMMLD.

euiy : Qb5 Sioded aumHellGSILLL SSHSImhISHenaT LILGTLGSSIDECUNS)
SMWILEG wrysemeTl LWETUGSSBEIBL. Jmesg 616D w
CIVETTESHEHHGSD GLDEYETENT &SDIMhISHENET [BITD LILIETLIBESE0ILD.

&6ieev6iTengd gt eafleflevse erstoremenutsilL. Gemmeuresr erfleflevged
6T600T 2_6mLUI 2eml 55560 MOUHGLDCUTE GeN&BGSID Slevestems BLmed BGeuemev
aFwWdngl. 6evendlett erfleflevaed erevtTementreflL  SiFsbment  erfleflevged
o600 Q\&MewIL Refl @D 2om 55560 eMeUSHSLILIBLD Guigl g effl&ELD
QevsiTems BLIed Gouemed OFWIBDNG. 2 FnresHnd Hifled 2 eter smbm)
G eflsae QevesTens@Lmen Golemsd AFWISME.

Qevsita: WSS &HSHTSBDETEN R 1BSHHSST emL LiflFelsse0mLb.
aBHBISEMB-7

pefleleoaed eretr nN=1.5 2.emLw QoHUD GLH66v6iTEH  SMDHNT6D
EOEUSSELILILB6iTeg). 6l6vetTdletT  @retor® Gasmem  LpuUpLiLsefler OhIrhiseit
R, = 306&.5 wppi> R, =606&.15 eefleo kg 6eveiidles Geflwgnd

616)6U6IT6Y ?

uLb E(7)ed 2 eterug @mMibIysemer  LWETLBSS6TE0, HLDSS
SewLLILIG)

R, =-306w.85, R, = 6065 n= 1.5etevreyd
STLLLB6TaTg). Seuhenn

1/f= (n-1)(1/R, = 1/R )éb ApuiLmed

1/f= (1.5 - 1)[1/(-30)-1/60]

By SeGD GUNE BL&S SHemLLILg)

f=-1206&.5

BP0 ‘- @Pien) eeiug eNfla@d CvesTens HMLBSMI).

C, gatsagisen

Gev6tTs, GeMWGILD, Gefwid, @erflullwedembuid, wPeHBWDiFs:,
6UEDETEY DILD, 6UEHETESIEH GWLDUILD.
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S

* auweney pmb R Qanewi @ eemerey LpupLiiled eeflefleossd eretor n, eww
Q\smevoTL. 2em &880 BbSl, Peflefleosed e n, O\EHMTETL. em H5S5NGS HIEDLPUIDECLITE)
n/v-n/u=(n-n)R e@ib H5ETEMS LWTLBSSISECDLD.

° @ 2m &5BN(BHE WDOHODIMH 20 s5m8 Nfes sepw Sreor® LouLiserfled
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86sGunesim  LebeLN@eT HApliumsme (Super bazaar)ufeo 2 sier
euNLEemeT LD GuImAumissT. [BraseT SHenLEGET 6\FT 2 LT HPHed
2 66 DEWEBISFH EILIMIBLBEBHLD QB (PEDDWTS HEOLDIHFHIGTOTENS [Bras6iT
seuetllsSHULITSEET. 2 hsEP6E® CHEMEULITE eLIOLNHEDOTWD  Brige
aefllgne  GCsMHOsESHSNsTaTelTHeT. HBRiser eeofledwwns
G5MHE\SBSSHISHESHTETENT  STTETITLD  6T60T60T?

GhaerL. LiflFeoemeniaelef(bbg LSO 6UenaLIOLITIBLSEDETE 6\GTETaTB6ITeN
6bF HEWMDLILIMETTTEYID (H SMILILIL LPeDMUTED HEMLDSSLILIBHED DHeuLILD
ereorLIL|flme Sieveveur!

SiBzBUMetTn) Couduiuialiagd Lied eUBLMISEHSS WP imBEsH Anflefluieo
AN EBTH6T AUOUTWSHBHS SeUllDrhiGeneT HeunHN6eir —LI6wTL|&emerT
SlUILIEDLWINSS QO&HTa® auensLILGSS6uT.

Sahpmsoar @ SHniLL gpapuiicd Smwbssddr Sadiunbd

grumt umufeo (1667, sefib(Element) eetiug “@uibiwied HMID
Geud) IHMESB6IT eLpeLD, GLDEYID HeWSEHS (LPIQUITE CIIMIHET 6163 CUEHIUIEHD
QFLSTT. SN 13 SevfimigsT LG HBHSEHHSETT.

186ug mHDeToTeesT @miSufed eomeumUAWLIT SHTeosHe0 Gy 11
S6UTIDIMIS6T  SHETTLMIWILILILL 63T. 186530 DheWT(B  HM605He0 &Hbngns 63
SefllbmigsT sSewrLfwlLlLen WHMID 1940 sneogHed QPubhens
auemmigefleflpbg 91 FevflibmisE@pld GEYD CFWHENSWITST1 S6vflDrhigs e
Swiml&sLILLL6or.
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QFWDHmss SeflbmsGem@ GCsiss sSOGUNEH 115&&WL  Geomes
SevflomseT serLPlwlLLGetererr. @bg  Sevflomsefletr  eretorenfllgema
SPsMessme0 seflomsst wOHMID Heupnier Gsmprseflesr Geuduuleo
SHEULSHEWET [Bemeureiled C\&METEUS SHIQEBILDTSILIS).

S eu@lysefled gerfiiomsenst 2 GeOMSHMHIGET, HEONBHIGET 61601
QMESLBSHSMd HMD SHEMID. Shenimed BHS 6UHSLTE LI6D
QITDL|&EHSGLLIRMBHSS. 66rGa  Seflbmigemar IHM DS 6rfed
amsUGS5S Gealstrioul Seudwib 2 (peuneng. erenrGeu  GeuHufuleomt
B35z 6eufbmhisEeneTD, Heubniesr GFbmisemeTDd Guibiuleo, Geuduuleo
uewrysefledr AHlLiLewLuled euemsUBHS ITaTDTer @ W b e
GLDHESHITETOTL 6DTIT.

189pD HITHDMETITIEEN OSMLEHHSH0, Cme)FL symulsv Lpmevl. eTepILb
SiMlefled JNEHT HAMITRET JETVWEN R JQLILIENL H6DG ETEUELD
DHN TS SIDMISETET NEVSHHEHD HEUDLTRET  Digw)efledr
Bemevureuned 2 HeUTPHetTDewT 6160 E\SMeNGET. (DU HMEVSHL LGS0 HEDEVGHF)
Sevfimiseflen Sigwisaeilen aenLaEBD WP eTerses; S\ ifleflghasIiLLL eor.
AL IR Sianeiler igm el 1 Sp& TBSSHISE\SHTETETLILILLS)
GLmufarlidr apibemip afldh

Gmmamnesr 2 eSHUsMme GLmuferT (1829) eend 6\RILD6
Gaudulweonlepm @RCrefly GCeaudliLewILHemen 61&TevoTBETOT  CPETM
Fevfimisefler OFTGSHemen SeRILMBH HuDBIDGS (PewD (friads) erew
QL.

GLnuferrfier smSSHILILIR, “ReNOUTH WPLDEMIDUTSYD  EWLDWIGH60
SLbeupmyeer SellogSeT Jiew) eenL, QHLSSMISETID (P&S6ed HMID
epesTeug) 2 6item  Sesfiomseflesr Sigw) eremLsefletr somefl  WwWSINDS
gN&GSEODW FIDDNS RMHEGLD a6 e\gMellssmt. BensCw GLmufarmar
ApLDanIDal3d3 6T60TLIIT.

T

SLDHEWTL. DL L 6UEHETITEMU!  S6U6DH

Qeuaeuh euflewguieyd 2 6item SEDRIGET Q@ (LPLOMDMW GSMSSHeSTDEDT.
OFMTGS SEIDMmIGET DHMID HEUDMIET DHETT)6TEML SHET Slgww) erenLSaflesT Fomei]

A eSlghuub (L1) Ggmewid (Na)  eumLrdwb (K) 7.0 +39.0 R
7.0 23.0 39.0
B &meodlwid (Ca)  eorgmesrélwid(Sr)  Gurfluid (Ba)
40.0 87.5 137.0
C &Germifledt (C/) yGomuedr (Br)  e@uimeed (I)
35.5 80.0 127.0
D &b3sLD (S) e\Febeufld (Se) ewLaymfwid (Te)
32.0 78.0 125.0
E wmsesia(Mn)  GGrmuslwid(Cr) Gapioy (Fe)
55.0 52.0 56.0
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oo SeoL auflensufeo GrmewisBetT(Nd) Siewy erewL, SlgHwibL))
wpmid e rAund(K) Spdwieubieir Siewm erenLsefletr snefas
&b eteoT [Braise SeuesllsSmLiTaer.
. 8CsCunstim) Hm BHewL euflemesaflayd seufllD G&HsEHsHS
SoLCw BCHCUMelTH CSMLTWL SMUL SBWISQDm?

Reaeenmp Sl aflewsulegid 2 6Tem (WPSHeO LHMID
epeTmneug) Sevfiruseflsst sonefl Jigw) elwL SHEMLMIBE HwS
emW SDGHetT S| eTemLU|L6TT RUILILELD.

o BrRIG6T eT6tTenr SHeuenilsSiTaen?
Seufirugerflest LERTSERSHSID U6 G 6TenLESHEBSHSLD
Gumuifeor LB @uymey (correlation) 2 eitengna GLmufesstr wpwibhadigeir

esfelsser. @5 @Crsfigwmer Guwibiilwed wHHID Geuduiluied
LI6RTL&6T 6\smesorBeiten Gevfllomisenen fleo Ogn@GPHsenms Liflaseomd ereirm
eTevutenorD Sinlefluled SinepiseflenLCu Cambmiellsss. @& Sevflbrigserflest
EUMSLILIMLIMNGLD LDMHMID [HeliesT DheUTESE0 L Leuemenruied CaMHMSSMNESLD
WPRIGS5E.
eIILbL| B 6T
L SssmeslLES0 INHBEMGHS SHdeansg & e6ullbhigemeru]d
Ppem&aTTS auflensiL®ss Sulevsileosnev.
. Beuelld Sifs Bewnh Di606EVG GEMDHS BEODH OHMETTL SEUlIDIRISHEHSHES
WLIN[HbS6Mevemev.
F, CI, Br, eisneguiss Cl et e etewL I opmib Br Siew) eremLserfletr
grnefsH@ &b Di60eD.
1. Sigieflett Slgw| MWLM LHESHIE0MILIDTSE SH6TTHSBLD OSTH6OHIILID
seoLPlwiLL e Seuefild BemeoeLimefevemen.

NbBHH s

GLmurfenri gevllbmisErsSmLCW  eaeuells OsTLIeOL BeveoBmISs
WPWHASSTT?

o gneodwd (Ca) Gufiwib (Ba) seafletr SiLigdaer wenpGuw 1.55 whmibd

3.51 8-618..87. GLmufeorfietr (pbewid EAlBeHU HQLILIEDLWITSS 6ST6ToTL
el gretflwgdest (Sr) LigPHeww GHTIMUTS [ Fan WPIQWILDT?

Bupcocimnpdr ercno ol (OpBBLeh alsl)

RMeoT [BUpe6TIT eTenID DbmiBed inflefluled JinflepT 186560
Seflbmigemer SaubhBlenr SigyerewLsefler emieuflemsuied
SMDSHGCLNG WU 6D OSTSSHETNE  HeWLDSEITMEDT  6T6vT
QT STLMBSTT. SBeUQUTDTS 2 HAMTGLD \STE&GHSH6rfled 2 6o
sevfiiomseflesr Goudll LewTLseT ©GT eflgons SbLILIENS Heur
SeILOIBSMT. 56T SlgliLienLufleo [Bujpeostor eretord  eflHemi
eveuerflufiLm.

Sefllomisener Slaubmlenr SlgwierenLseilent  ermieuflemsuieo
aflewslu@EsSgID Gug Seunnlelr LewISeT @B SOILLILL
SoLaaeafluled 95HHEGSD. RM SbGHHLET OFHTLMRISW
-@ o Seinriusatiin QEPSILNG SAISSET S LAISDERT

&M60T [BU}E06T0TL.




auflemaufled QeUAOCUN(H 6T LTEUG SHEDAPD DFH6hT O\FMLEHS FHevllLnddHett
LIEWTL|SEBLENT RESSHSBME. BewG [BUpe0eworioesT eTewrD efld eredTLIT.
OnL aiepam 1: Bupcoanpal SaflD OIL°L DT

sefb esir sefob asr gafio asinr  Fefibib a6 Fefiob aew  Fefiob aem Sefib asiw  Sefioid e
H 1 F 8 CI 15 Co&Ni22 Br 29 Pd 36 1 42 Pt&lr 50
Li 2 Na 9 K 16 23 Rb 30 Ag 37 Cs 44 Os 51
G 3 Mg 10 Ca 17 24 Sr 31 Gd 38 Ba&V 45 Hg 52
Bo 4 Al 11 Cr 19 25 Ce&La33 U 40 Ta 46 Tl 53
C 5 S 12T 18 26 Zr 32 Sn 39 W 47 Pb 54
N 6 P 13 Mn 20 27 Di&Mo34 Sb 41 Nb 48 Bi 55
O 7 S 14 Fe 21 28 Ro&Ru35 Te 43 Au 49 Th 56

e 5 < B 2

N
(¢}

@Gy sflgioen CeaudlILiewTL|sHenens: \&TeIL Sevflomiser SevLeurflemaguieo
SIeWIDSSLILIL (BETETenT.

TBUL606TOTL. (LPSEIT (LPSHEVNMS SEUIDMHISHETHES EUT)| GTEUOTEHEDET 65|86,
Speuned Geurflett LfibgHenISHEneT PSS Iefed NEHITSHEBHD DHMID
Gauduiwied &Mmis LSS MSHmSSHEBD LD&selss60r.

Bupeoenr seofllo euflews S LeuewenTuled DOUDLTLREVILEST OVSTLITIS
Ga(HbBG SPns BTG AHBS5S Speilet e Lmeug sevflowbns LGenmisnib,
SBs5s GWeler eLLmag seflbwns GGemmflaybd i Leuensmruied
agnLidermer. @m@G evamlrgger, LGermflesr woHmib &Germledr
SpBWeUDN6T LIGTLSH6T @58 SHTevoTLILIBSeTTM6DT.

B8CxCUMetTm HMD NSHUSHILET CSTLMHISETE0 e Lmeug Heofloons
Gsmouid LDHMID SIBSSIEUHLD 6T LTENS| S6Uflpibnss QWM LTHUID SeNeunmnss
asnLTdDg. Sewer ©Gr wrdflwmer Quibilwed wHMID GeuBufuwieo
LI6BoTL|&H6m61T ST BHesTmeT.

AbBHpI alens

Buyeosvor  eteoreflPemit erett LMBGIeNT O\FWISMT 61601 2 _MhISHEHHSS
agflwywon? meleor i SHWIDLIHL  HQLILIEHLUINS O\BTEHT(B 2 _MISET
eflemLemw  efleurfls&aLD.

o Bupevewrl peTOMAHF ereoroeld sflwneng ereor  Brisen
SHSIBNTHENT? eT6ir eT6vr BUIMLLILIGSS-

BUy,c0ame SN L Iamuiibd SaImIH6T 2 cremar.

o Bupevewil @RCr sLLHHO DQrewr@ SEMDHISGEDOT HEDDSSIT.
2 _gnpewrons G&mumedl HmID [B&s&60.

*  wpemwinest GeumILILL LIETITLSHED6TS S\STEWIL S6vfllDmiseneuD @GT
SWefled SMDSHNT. 2 FMgeorons GCHMUMedL, [BEHSH60, EIIEdEOMIQUILD,
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ﬁ]mmgsurm Setriguid GUITeTTMEUDINETT LISTITLSHEHEES (LPHMISID LDTMILILL

LIS g6mer  E\aTetIL Gamenz3eitaeme (F, CL, Br, I) @61 euflengufsd

SHeOSHMIT. ([Buye0eoneest (pFHed SHemLauflensenul LIMT&s).

Buyeoetorigest  ererrioefld smeodlwid (Ca)euempulsiter  HevfliorhisEHSHS
OUNEHHHBENG. STOALSMSEHIL NS TWITEDLEHENETE  C\SHTETaTB6TeN
SEUIDMHISEHSHS IMBHSHIENSH SEO6H6V.

Bujeoeuurigett i Leuement 56 gevfiomisenar WLBGD C\&TwTB6ToNS).
ydsns senurLMuiGUIGL geflibhisepssns eeeld QLRFHSHSGLD
6FIweevemen. g6t LIS SHLMBS LSw Geoflorseflesr Lietorgsener
SlRUILDLWNSS O&Ten® [Bupeosurigen S Lelemewruied SHIDISS
Buwieoeflebemev.

Bupeoer, Sevfliomssst G&meior@eem  GeudLiLiewrL|SerfledT Db 6uiiSHSeor
auflewgsmwPeriodicity) ensdaeaunmaseafiisd 2 etem Syeuisses eurflenau L eor
UL, Bews saurmisefled eeusil 5560 OSMLMISETTEID 6T Lmeug SLLd
au@BLLGLING LetoTBLD SGTLHISW GG eubdng. SCs5ELITem) Buye0ewor
sevflbrisemer  auflewsliL@Gsdeoni. @CIefls LWILSHENET  61&T6U0TIR6060T

sevfilmisenemd SCsCuneTn euflens @SS wWWDHASSTIT.
[g? ) e imapba Aphuon?

2 MISEHHSG BewF SeuTmGeT LM Sflujom?

Spdu Qews seunmiseflelt HewWLILND 7ReWEEF SHOUNTRISET STEUTLILIBS6TDEDT.
Slewey &,M.&,10,1,8.8. @CsCUTTN GoH&EsSW BrGsafed @ (do), Ml (re), B (mi),
&um (fa), Gem (so), eon (la), @ (f))erem 7Zeuens Bews seUIThSET STEUILILIBSGTDE.
oungeuns Qaseunrhaise eworBLD etor(BLD euhSBETMEDT. QUMD 6TLLTEUS| SF6UTLPLD
P60 saIsms GUeTn smeoTLULGSDS Gbeyd & G5 Udw  eurflufes
SlOUSHSHIDTSHEYD  SHEWLDU|LD.

eunain_ebaa1 oo anfians On 1L asepam(Mendeleeff’s Periodic Table)

sl rfley GeunGevtefld: EIDETL6SSLI eTERID Teipul BTG
Gaudwimeont leurg SO euewr HeTGLIIRESSLILILL
SEUTIDMIGHET HMTHMSWILD SisubmlesT Sigww) Bewmaserfledr
(Siem eaemLsaflen) SpluenLuleo gmeflensuied
SMDSH R eudIULLD GUNETM 2 [HeunsSeurmir.
QEDILILSMS 86\8MhiGSs auflnsses Lflsg Sleunmibe
OsTG&PH6em eeor QLwfLLTA. SeorBL  QeueeuN
asnedemwujd A, B aenid glewewr sn@Hsemnsi
Wfigant. @eaeunm OFTSHUld 2 6Tem  Gevflomise
@Crefls GeuBLILIETTL|SHENET CSTETITIIHESLD.

NSNS, WSO 6HMTGHuUlled 2 6o  GevflbrhiseiT
SpedgaiLen dmearyfibg RO agb eung
&SITSDETLIY  CHIDMISHENET 2 (HOUTHSHDG. STETDTSH
EWDEHTL 65 oL Li, Na wppid K Spsdienieir sflenemyfibg wpewpnGu

Li,0, Na O wpmib K O Gsiiorisener 2 means&Sns!.
Suetor_eug) 6\5M1G&Huled 2 6o sevflomiseT Shshdlzeni et efleneurfibg

RO eriepib 6Wng) &5805860TLIe GFTDHBIGENOT 2 (HEUTHSBME. SIS

Be, Mg wimib Ca SpsdigeniLsir eflensworyfibg BeO, MgO wipmib CaOgs

2 (HOUTHSBME).

OUDEITLESSL 8T QBm@BHuieo 2 et Fevfibraserflesr  @DMiEDLDSHEET

SleubniedT OILING DewewIBDenesis: O\&HTTu® 6flenss APULDHSASSHTIT.
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Spaiispan el
OUD6ITLEDSLI  DpeUTEHTEN DL Leuemerruied Gevflorhigerllesr LieTorL|gemer
SpImibgl Seslibmseflenr Lswrgeflesr Speussen eflHemuws euerflulLmi.
BevefldliLg seflomseflesr Guibiuied wHMID GeuHufwied LeToTL|SH6T
Slanhler ey aOLEEHSS ghu Hpaisggsemr wemuie
LDMTHMLDEWL BTN 6DT.
onLaiman 2: awdn bl Opatbsar OnLaeman (1871 udbing)

Q=
5 S| esiedl | asnedll |asteslL asmed IV| asnesd V.| esned VI asted Vil | asned VL
é = > - - RIP RH?
€ v 2005
i R’0 RO R20? R*O
1 H=1
2 Li=7 Be=9.4 B=11 C=12 N=14 0=16 F=19
3 Na=23 Mg=24 Al=27.3 Si=28 P=31 S=32 Cl=35.5
4 K=39 Ca=40 —=44 Ti=48 V=51 Cr=52 Mn=55 Fo=56, Co=59
Ni=59, Cu=63
5 (Cu=63) Zn=65 —=68 —=72 As=75 So0=78 Br=80
6 Rb=85 Sr=87 27Yt=88 Zr=90 Nb=94 Mo=96 —=100 Ru=104, Rh=104
Pd=106, Ag=108
7 (Ag=108) Cd=112 In=113 Sn=118 Sb=122 Te=125 J=127
8 Cs=133 Ba=137 ?7Di=138 ?7Ce=140 - - - - - - -
9 ©) - - - - - -
10 = = ?Ek=178 ?La=180 Ta=182 W=184 — 0s=195, Ir=197,
Pt=198, Au=199
11 (Au=198) Hg=200 T1=204 Pb=207 Bi=208 = =
2 |- = = Th-u1 4V — U=240 = === =
§ z GROUPS OF ELEMENTS
=B T 1 v v l Vi T Vil l Vi =
B & | B|A B B|A B |A B |A B A B
1. H | L H |
1 1 Hydrogen Hydrogen
1.008 } 1.008
3. Li 4. Be 5 B 5. C N 8. O 9. F 10. Ne
1| 2| Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine Neon
6.940 9.013 “10.82 12,011 14.008 16 19.00 20,183
LL. Na I_n M oa B s B e 16. S 17. CI 18, Ar
o1 s, f{"!""“!"‘ Mag; o) ini Silicon osphorus ‘ Sulphur Chlorine Argon
52901 ) 24,32 26.98 28,09 30,975 32,006 35,457 39,944
T Be PIs K | @0, Ca 21. Sc 22T 23 v 2a. Cr 25. Mn
Patassium | Calcium Scandi Titani Vanadi Ch i M
(Kalium) 40.08 44,96 47.90 50,95 52.01 54,94 |
A 39,100 L | 26. Fe 27. Co 28 Ni 36. Kr
3 30. Zn 31 Ga 32. Ge 33. As 34, se 35 Br gy Cobalt  Nickel o
29. Cu Zinc Gallium Ger (Ferrum) 58.04 58.96
Copper 65.38 69.7 72.60 74.91 78.96 79.916 | 5585
G354 L ks ! ] I
. 37. Rb 38, Sr 39, Y 40, Zr a1 Nb 42. Mo 43, Te
Rubidium Strontium Yitrium Zirconi Niobi Moloybd Techneti
B5.48 87.63 §8.92 91.22 92.91 95.95 99 24 Xo
Vi ’ . |44, Ru 45, Rh 46, Pd Xenon
47, Ag 48, Cd 49, In 50. Sn 51. Sb 53, Te 53. 1 | Ruthenium Rhodium Pailadi 1313
£ Silver Cadmium Indium Tin Antimony Tellurium lodine | gy, 102,91 106.7
{Argentum) 112.41 114.76 (Stannum) (Stibnium}) 127.61 126.91
WP 107.880 | | 1870 | 121.76 | I=
8 | 55 C: 56. Ba 57. La® 72. HFf 73. Ta 74. W 75. Re
Cesium Bt Lant Hafhi Tantal T heni
Vi 132.91 l{’;';";‘? 138.92 178.6 150,95 (Wolfarm) 186,31 16,08 ;"7.'." R :‘;du““
T80, He 82. Pb 183,92 380 Saan 19503 ST
a, 79, Au | Mercury 81. Ti Lead 83. Bi 84, Po 85. At : pobte: 2
Giold (Aurum) (Hydrargyrum) Thalli (Plumbum) Bi ¥ Poloni Astatine
197.0 200.61 204.39 207.21 209,00 210 210
87. Fr 88, Ra 89, Ac** 104. Ku lios. Ha ‘
Vi [ 10. | F i i Actini Rt i i
233 226.05 227 257 260
* Lanthanoid Series g =y - . B "=
58, Ce If"‘- Pr “]\‘1‘ "J‘d | g2l Pm | 62, Sm | 63. Eu | 64. Gd | 65. Tb | 66. Dy | 67. Ho | 68 Er | 69. Tm | 70. Yb | 7. Lu
Cerium | rmsl\m“‘ mf':uﬁ" -‘::"_:_:‘( = i Suropi G i Terbium | Dysprosium| Holmium | Erblum | Thulium | Ytterbium | Lutotium
140,13 Sy R | Tas 150.43 152 156.9 158.93 162.46 | 164.94 167.2 168.94 173.04 | 174.99
** Actinoid Series : 3 X ; : A ; : ! :
90, Th ;ri Pa | 95 y | 93. Np | 94. Pu | 95. Am | 96. Cm | 97. Bk | 98. cr | 99. Es | 100. Fm | 101, Md | 102. No | 103, Lr
Thorium li:ﬁllcn_ Urani i Pl i (Americium| Curium | Berkeli Cali i Eil ini Fermium | Nobeli | # i
| 232,08 531 238.07 237 242 243 245 245 248 253 255 256 254 | 257
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awdn b~ saliwarfians OnL camanuidr uabnser

1. asnadser wHmD sHiwan asTGSmer(Group and Subgroup):
EID6EITEOSL  DpeudFent (Fevfineuflens) S Leuenewiuled 8 OFHRIGSHS)
auflengssm SHTeILILGSTDE. QUDEDD O\STSBSHET (G(LDEHSHE) 6TEOTLIIT.
I wpaeo VIII euewy 2 Gomipest etsvorasenmed GOILLM. @@ OFHTSSufled
2 6o WSS HevilDmisEbD RCT6fls LISTTLSHenen 61&TewTheHELD.
ananm asreHuyd ‘A’ bhmib ‘B’asyb Sneur®  glenewr
agn@dsemnsll  LNfsslur@eterer. gewewr OHTSHulled 2 emer
SEBIDRIGET SisuDNiedT ListorLigerfler Lsls QIBBHHISUI EVSTLITLEDLUIEDOULITS
sl IL@GSeiiment. snetipns, Gewewasn&d [A gefimast (Li, Na, K,
Rb, Cs, Fr) smp 2_Geonamiss ereiimenLp&aLiLGaeiiment.

2. asnLiser(Periods) : oweLelsll gevfieuflens i Leuenssoruieo
SemLDLL euflens&HeT OSMLISET 6160 HeWLPS S LILIEG S 6oTm 60r.
Sl L euemewoTuied 7 E\SHTLITE6IT SHITeTTLILIBSETMET. HeUNEDD HIL| 6T6T0TEH6IT
1 a0 7auewy GMILILIGeuT. e\snLiseafled 2 etem sevflbmiseT Sieunnilesr
uetoTLserlled etTmISaSNeTm CaumiL (B SevurLiLGSeiTment. @@ OSmLiflsd
SLmBweTen Semens g Sefbmseaflen UeTLsEBD AHBHS
agnLiseflegd eworBLD Levor®D SmevurLiLIBSesTmedt.

3. sangur SolmEsaldl uaISMenT Saf5He0 : Sevfieuflens
Sl Leuemeniufed Gevflomiserlelt Hememeull EWLIMBSE 6WD6ITLEOL Heo
How gefliomseTr elGULIRBESS o@D 66  SHeflgsni. eerGe
SILL6UEnETOTUTED SH6UUTMTEN FHEUTIDMHISEHSSHTE Floo SBLHISHED6IT STESILITES
DEUSSTIT.

OTLOHL  HTelT Hewlss [@Rmess) sevllbmasst sewrelns
adisnensded sSeuiLBWLILGBL erer HONennii. deunr swnfss
Sl Leuememorufledt SlUUenLWTS LW sSesllbmsefiesr LewrLsemer
WpetTensnsGal  2adssmT.  JisFefomisemner SHRILPBSING  Sleubniest
LISTOTL&6T  eIDSGEDDUW  6ID6ITLEOSLI 2ads,s Gevfllomiseflesr LS ehéd
OUMBHSSIONS  SAHHS60T.

aPMHMeS5H0 SHTLMWLICLNGD SefbmsEhsE el Shsmeilsns
GWILITSEIT GHIQETTITIT. 2 _SNI6UOTDNS 61&HT-GUMTITENT, 61&HM-Heyuilesfluld, 6rgm-
fellametr. L Leuemewruied smellwng SLIDEALBeTen LG5S (LPSTTIFHTS:
2 st HAMDGSNG ° &M GTMD E\FTEOEWEd (APHFBSFTLIL  E\FT6LEOTS
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sesfiomiger (6d) wopmid dfeo p-euens (7p) sevlibmseT smewrlLGSetTmeT.
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2 Geonsmseflesr Uensmer UDB BhsET 8Spb  uGLD
2_GeoNSHMIGET - DHBEOMHMIBET 6T60TD 6060 HMHNITHEIT Heveveur! GUIELIMLDE)
D SpauTsgen i Leaienswruied seufliomiseflenr 2 Geona:gseiend (Metallic
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Sie)5:8:6rl60T 6T6TuTeT0lEH6mE: SHGLD. Sp&HEIREWETLI OLMMISSH RH S6vflngSetr
BOETEMET GETLS  NSSHIDSHET Q(H VO 6T SBEHEWTULID Dpéelea60T
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Gaudufwed s Qenewoibg NaHe o mans@dng). eerGeu Gameuigdett
Semeridmest 1. @ smeodlwib (Ca) Jlgm) @ Spsdlgein (O) Sigmiaebr
Bemewihg CaOx 2 pansadngl. eerGe smeoduwb (Ca) Qenewidmes 2.

SSMI6T0TLDNG EDEUDLTEREWEDILI EILIMMIGHE S6vDsSH6sT SBeWISBMEIT SHG60T
urmgbuflw esr@Hules elemrenetns 6\sfelleadng. @ Sl asned V
Sleveog JNemseilL NBHID elerlled IiFehT BeWTMTBMETT SH6TOTLMILI  DIG60T
OBNGSP esturenemnt, SalhHa &N&e Caei®b.[8- C\HNT&d 6] (@m&
OGS eTevoTemendr GUMDEIT 6T6toTewoNTd: LDLBGLD TBSSHISESMeTen Beuetor(LD)
gnesions, GGenmiilesflett QewewiSmenr 8-7=1 SHGSLD.

OUMGIAINS, REUOQUTH ESTLIHID WPFHO 6FTG&P Sevflomiserflesr
BemerrHmen 1 OSMLMIS (WPewDCW O\HNGS 6T6mTemestr EIIMMISHS 4 6UemT
Sidsfledng sening 4, 3, 2, 1 e6or LIRULIQUITSES &eDDbHE Osfiled
wramLEng. (B& WML OFTGS Seoflbm&sErsd WLLUGED
OUINBBHBOG ISMEUg S DHMID PEUEHS SHEfIDmISE)

sHCUTEH @M sSeflbsdHent PeneTHMET 6T60TLH LT OUTS
disseflngHent Qewerdment (HewLE sa(®) 61608 LT 6 S 6rfl 601
ETEUOTEIONHEDBWITES 6IBSSHISHOSTETTILIGSNGI. Helesr Lpemmuied SpsdizzGemhm
6600 HHSG TDHSEMDU BEOTTHMET HHSHMS LHO® OFWSMGI.
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h sSofinsdeit g oD aETLE  DSFEASHetT 2 L sHefledr
OLWSHSHHSH AHHetT el Falleh&D GewLd sa®) ewLGwiuleiter
6\BTEWEV6)| SHGSLD.

am saflbsde gy LUMGOsGSs Sefss Beweouleo Sigedr
S| SHTHENS HEWILMIGED APRQUITSH SbGLD. ETEGTEITDNE0 SieueusTn)6lett
2 Ismemer &hmlujetem LGHuled ereosLmesiledt QBLILILSMS sSevorLml
Buweongl. Syeomed BLLOLNGLS6eNld BTG BSS5BEHS Dlswmisserlein
2 I'5(hesaflemLBWWETET  15TEnevemel  SHETTLMIWIEOND. 5615 Teneveiled
uUTSemw D ig)ieflett SyIDN&ES SHersSGEaMD CID Seng 6\&T6sTB
Slg)eledT Slememeu|D [BMD LSLLILEOMD. SIDAPEHDITENS| LPSHSUILDITS
SLiBemeoulled 2 6item ©_Ceonamigsehsd Flung: LMBHSID. 75%SELD GLeonest
SeullDmiseT 2 GeonsmigHemm@LD GayLd 2 Geonsmiseflei Sigw) SpIb ‘2 Geors
Spb’(Metallic radii ) eretmenpasILGSDE.

OO Wenmuiled Jiemeflest SieTeners SHEUGSEL QM F&HLIEnEwTLIL|
peS&Eaned 2 6Tem QPIETB WSS EHSBMLGWIWTET  E1STE6E06)]
SerLPWLILGSeT DG &Cerrflest  Slgwmeflesr  Dlemeney &Germileor
apeossaned (Cl) 2 eiter Sigmissepse SevLGuwner  ssLenewrii
BEMGHens HEUUILM6USET ePeOLD SHeTTLMIUIeOND. @bS 6\GTemevelett LIMS
&GenmifletT SigwyefletT Spoons E\GMeTeTLLGESEDS. Geyb BFH &Cemmriledr
Sigwyieflett Faifememrii Spob (covalent radius) ereILESDS.

Slgmy SpIid ‘pm’ (19GsT I5LLT) TEnID evaEmed Sl LILIGSDS.

Il pm=10"m
ASTHBulev @) OpTHH LOTDHDID :

SpaFs6 S Lalenenruieo e\sTE&Ssefed GBS SPTeHd C\Fe0e0d
g0 g pID SiBsMESng. OsTGHuled Spnss CFeLDELING)
SeflingBet Slgwieteinr  HPsMeSng. eeiGa JHs  erevuTenilSHansuen
2 eiterm ereOSLIMENSHEMeT B SiPs saBsHeT CoemeaIBHeTmer. 60T
SNrewTong 5TGSulled GBS S FeeDCLTs Fadserflesr
arstoTennilsens BsHleSng). et Sigmefilett 2 Lamefleln MDUISSDHSLD
eeuefigarieh@D SenLCW O\FTemevald SiBsfeEdns. @senme OGTE&DHserled
G(HHE SLPTHE 6\F60e0s 61F6060 2 L &(Heflled LiletTaemiD HPsTesELMGILD
Slg)eflett Dieey JPslsSeTng).

SeHlIDMmIsT (TSI pmserie)

asnasd 1: Li (152), Na (186), K (231), Rb (244) and Cs (262)
asna® 17:  F (64), C[(99), Br(114),1(133) and At (140)

ABTLMNO DIgy) OpIHBH LOAIMHMILD

QsLIfled SLIO[HHS! EUEOLDNSHEF EIFEU60E 61FE060 N SHILD GSEDMBDG).
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eTeo1B6u 2 L&HHAD@GLD 66ueflsa® eT6e0sLImeiHEH&HEGL GmLGW Rl efens
SiFafadng. wigans Sigoeier SiaTe GMDEMSI.

2ei ewmLi  Li(152), Be (111), B (88), C (77), N (74), O (66), F (64)
3a @ Na (186), Mg (160), Al (143), Si (117), P(110), S(104), C/(99)

* @b sl Slgmeb SiseT Swellyb @Cr Sietsfled GH&HSN?

SpserL Bapemey  LMEFSLIGLMLD.
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o SpsewiL RWaH6fled 6F6etT Jleme] OLfwsTs HHSD?
(a)Na, Al (b) Na, Mg** (¢) S*, CI" (d) Fe**, Fe*" (e) C*, F~
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AbSHH ellcuns

QM SeflbsHent WHO SwellwunsE@d Sphmewevsil. SrewrLmeug)
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RB SANNDHBH ANUDNUTHSLD DHMDEN® UTBHSID BHITAONBET:

1. ogmssm Wdimaw : Janssmels wWersmb HPsfsED
Gurgl SwellwunsE@ Sppmellesr D Didsfadng. sterpne | Na
womid | Cl, SpBweupnied GsmewsBsmE RUIIGLGUTE  &Germiedr
e WNSSD DbHMEOL AHBSLD. 2. ST a@mena) Sl BB
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SOTTBMET  ETOSHLIMTHEHSHGSD RewLBU! 61606 TMEsTSH6T DDLU 6TerT
saBseT NPsMeEGIDCUTEH Semey HenIGUNETn (& WEOLIGHETMET. eTeorGey
Bemey Bewevidmedt erevsLINeTSeMle EeuaflBal B  eTevsL TSN L)
2 I'smeflett FLIL eflenFenw FBsHeTmer. RensCL Hewreilensmey 60605
50U eiemere) eeotuir. Qb efenereflett WL SHP&&HGSDEUNG)
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3. opmiLrevsafar eca@miapbdmar (Penatration power of Orbitals)
: @Cr WpHEITEMID Fallged 2 eimem IJpiiLLmevsefled 2 I'smemer GHmHSW
2r(BmIeYD S6TTeWD CeuIGaIDTS S(HSGLID. HIETHTENS Fallped 2 _6iTerm
Syl Lreoseflett @sgettemn 4s>4p>4d>4f> S8 BmesLD. ereoiGeu 4523
el 4f pbg! erevsLmemest Ha@aug eeflandng. ewuflelwid (Be) ereosL mmest
SlewwoLiy : 1s* 2s” Gungnesr (B) ereosiomesr Stewwiiy : 1s* 2s? 2pl, 28’
g6l ‘2p’° SpMILMeY&ES 2m@Bmied Hoest Gewmey. eleniGar eLflaflwgens
el GumpnelleSlhibgl HewLdl erevsLTTEne BaHGeug et

4. Baveowrar erevdramar ety (Stable configuration) : aGsenibd
M Sigyellent SHTILTEOSHET AWPEOWNSEeUT Di6deog LNSwimaGeur
BroulmUlesr SiS5eiT  6T60&LIT6NT SHeMIDLIL] [BEWEOWITE 616081 [TT60T
SHEMIDLIEDL  6TEITLIT.  SBEUGUTDNS  (LPLPEBLDWITSEGEUT  l6vevs LmHuinsGeur
BrbLweiter HMALLTOSHNSBHE R ee0sLITmeT BHGUSNS NHs
Sbmed CaHmaLBEDGI. sTetns, Spsdgefet (,O) aeosLames Siemipli]
: 15°28°2p* emmLogeliett ((N) eteosignest Sewoiy @ 15°2s2p°. @
Opadigesiled erevsLnemen HBaGeug eefig. LT DpmALLTevs6T Brlinfw
Beweoulled 2 eitem  emBLIREINED ETEOSLITEWET [BSHS6UT SHIQEUILD.  6TerTGEU
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5. o1igy @pmb (Atomic Radius) : Sigm pmb Hdsfssd Gug)
Slwesflwns@d Sphmed Gewmé&mng). sleniGeu LGarmlesllstr(F) Huwesflwnag@id
Opmed gGwimesnen(]) efl Dihad. SCsCLITetm Gomeuwid(Na) Hwesllwims@Ld
Obmed A FAwsena(Cs) el HHsid.

O5TGHuled GLBHE Spie CFONIDEUNTE HLSILTSGSD DbHMEO
GmnEng Gwey g rLfled QLOGHS 6UODNSH E1FD6056)F6060
NHNI6IDNS: ANSsMHEDE).

Swesllng@d Spmmemed HGeomezssd/Biomed (kJ mol') Hevsned @M.

SDSHETTL. AL 6ueweToruied HWSIWMSHSD ShHMed SLILig6T BEevMez%0/BLDM6D.

H He
13121 2372.3
Li Be B C N (0] F Ne
520.2 899.5 800.6 1086.5 1402.3 1313.9 1681 2080.7
Na Mg Al Si P S Cl Ar
4959 737.7 577.5 786.5 1011.8 999.6 1251.5| 1520.6
K Ca Ga Ge As Se Br Kr
418.8 589.8 578.8 762 947 940.9 1139.9| 1350.8
Rb Sr In Sn Sb Te I Xe
403.0 549.5 558.2 708.4 834 869.3 10084 | 11704
SlwesflnsSLD LDSLIL|S6T

Element Ist 2nd 3rd 4th 5th 6th
H 1312.1
He 23723 5220
Li 520.2 7300 11750
Be 899.5 1760 14850 20900
B 800.6 2420 3660 25020 | 32600
C 1086.5 2390 4620 6220 37820 | 46990
Al 577.5 1810 2750 11580 14820 18360
Ga 578.8 1980 2970 6170 8680 71390

ereosramar pmeLid (Electron Affinitiy)
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GueflymLD 2_6iTerm 6TeLSHLIMEN Sl6ueugmy)efiest &Las@surreu 56)1uuu®u>(8urrg|
SIEUEIGTD)|  ETELSHLIMENEN  EIDMIOSTETHMG]. ETOSHLITEMENS  &HEUHLOELITG)
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SiaudmL CevTT Siebevd)| MM FHeoADrhiISHEHLEETT RENEIHE| CLPEVS:EFRMISHEN6IT
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* Q5DE SHMIEMWID 6I65T6or?
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Srewr® LDgDQjLD ePESTDND EuflenaFemuILl LIMT&SaD. andlwgsemas S6MT
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SlLLauemer-160  HMLLULLB6Teng). SeflogHett lgmisaafleo 2 erer
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61(LDG6UIT.
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IWSLILILB6TeNTS).
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LIW6eTLI(BSSHE0MLD. Spgeomed Gameuisdesr eqmuiev eulgeud

X
Na
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SHAUTSHSHENT S LOUHEEDW LMTHESHEID. 6\FHTSP 61600185 EHSHSLD
BemeiBmedt  eTevsLINENSH6f6N  eTetTenllHMESEGSD BewLulled gCHemID
QOBNLTemU  Sneorddisenn? 1-2 wHmId 13-18 QFnGSsefleo 2 siterm
SevliDmhigerflelT  BeMEWIBMET  ETEOSHLITEITHET  6T60T6T0SHEMSHEMU  S6ToTL ML
SHAUTHSET DL 6UEHETITEMIL [HITLD LILIGTLIGSS60MD 6T63TLISHI [BLDEESS G\SITULD.
BTGP 16ug SeflDmSET QH BeNETTHMEIT 6TE0SLITENEITLILD, OGNS 265
S6UiIDmIS6T Gretoi(® SeWEWTHMEIT 6TV TTEITHENEMULID 13SHID E\GT&GSulest
S6UTIDMISEIT ELPEITM) BEWETTHMET ET60SLTTETHEWATUILD WLIDNTHSSLD.

o by amussefler amuilsv LeTefl SewIDLL DOHMID 'L EUEnETT 160
Siggefibmiseflett Sewisseflen 6081 nTe HeWIDLIL STLLLILILB6TeNs).
Seaupnileo Bruser eretrenr seuesileSiseiT?

Gaud eememsafled LMOSGSHHOSHTETEHD S6vflDMSET, LDHS
amysasefler Slenwlimes eresonpHenioli(Octet) (6T 61L650)Dieoeog ns* np°
Aewwly OuUpemS [HRIGT LTTSHSHEOMD. 616wrd Hewwliy
OUNEIEMLLULGSSLILLL Q6T @& 6fd leved eeemefleo @D oo
eflPeflevs@ 2 6iTerrent.
gmiso wHpnb GsnFdldi SmanBndl aeobLITdI ASTTEDS

ETEOGLIMEITHEDETS C1SMHIB  NEWSHSEHHHMLEW  CoudlilenevoriiL]
apL@eiens eflaufles L wWwbdlsst CmesmeTeriurLCLTHID 1916pHD
Speooi® Gsnsev WHMID symuienmed B&ESEMSING 65555 elauTenevor
QEMESHSILLLE. Dlaun&ssT B&&HBHNG &H5HIHIDNs eleufggeir.
ETEOSLIMTETTHEWETS  C1GHTETTL BeMTBMET B HOUTHET CIHTOTENHHES
SpsNINg  efemmBwg. Seunser whSaTussefen Coudse s 6d e
SlgliLienLuiled BewewISBDENIGES Seas FHwnen efleugenenr Sierflggeur.
8ns sieugenerr “erevonpelBsd  (Octet rule) aufeussss!.

(PSETEWID (\FNGS Sevflomisafled 2_aTem Siggmisaerfien HEnLPEODEGIW
mLEemsemw (practical behaviour) 2 pmy Censaseyd. (asmed 1A, IIA, I1IA,
IVA, VA, VIA, VIIA wpmib 1pzefut Sieveogy VIIIA e\sne@d sevliomias)
Slanne Gad wLTHDPHEIGMET HOLOUD NDWLSESLEUTS,
OeaueflgaBHeflled 2 6Tem ETEOSHLIMETHET 6T6TDHEMWDLIENL  61LM
pwH&sSesTment.

SOSTBESHSLILLB6TET TBSHHSHBTBHMETSH OSTHTG Qews [HLD
Lfibge\&meTGaumiD.

aened 1A sefiomsst (Li dmnbg Cs auenn) Seubmle Sigmyisseriso
2 6o  QEOMBMET FalRABHEH QM EOSLITENET SBLHSH ASDS
QFMLITLeDLW @Denm ChiT SHwietflsener 2 [heuns@Seausesr eLpeold SHeumnslesr
Aueflsgal iged ETETITLDHEMDLIENL 2 (eSS (PWHFSSHETD6OT.

egm : Na—>281; Na —238

asned 1A sefliormsar (Mg amhg Basuewr) Gaudinpmedenr Cumg
Sapmlent Slgmissefleo 2 eneT Pewewrdmest FalldldHHEH Brevor®
ETEOSLITEITSHED6T BIPHG, BILewL GHT JlwelgHeneT 2 (HEUT&EESaISHE eLPedLD
Aueflsgal iged ETETITLDHEMDLIENL 2 (HeUMSHS (PWHFSSHTDEOT.

eam : Mg—>2,82; Mg*—>28

asned 1IA sesfliomiser @mﬁwn@mﬁ,ﬁs&r@un@ Sleunnlett Slew)isseriiest
BEeTTHMET JQLIQGS]@'I'_F)QJ 3 eeosLITeHemaT BbHG CHIT SiweslgHensT
2 _((HEUTHGSEUSHEI ELPEOID  CleUETISHFALIEEd 6T6MTD  HEMDLIENL 2 _(HEUTEHS
pwhSsHestment.
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eam: Al—>2,83; AP'—>2,8

aened VIA sesflibmisst Gaudibmbmsde GLNg Sieubmle Siemsaerfedr
BemeHM6T FallehG QUi ® TEVSLITENSEMeT LDM Heubnjlest Brevor®
THTINWENBEMET 2_(HEUTHGSEUSETT eLPeOLD 6l6u6TIHTRL IQED 6TETITD HEWLDLIEWLI
2 _Heun&s WpwWhdeSetTment.

aaer: 02,6, 802‘—>2,8

agnegd VIIA seflibmiser GeudwmbmsdHenr Gumg Sieubniesr
Sl &&6 16T BEMTMTSMENT Salleh@ R(H 6ETOSHLIMET GEOTLLDTS LMD
SlaupmledT RH SHwesfleww 2 (HEUTSHGS6EUS6TT eLpeOLD Gl6ueflsgal iged eTevoTLD
SieMIDLIDL 2 ([(HOUTES PWDHSSSETTM6DT.

egm: F—>2,7; F =28

6en1ed VIIIA sefibhissT Dbg eUMUSSET Sieme 61608 ITEISHEnerT
B&&Gam Slsdedg @eomuwbns OUDGaIT  WPWHALILISEOEmeD. CILIMGIEUTS
anellwib whnid Buirer Gaudbmbmrhiseafled LIKIOSBSSISEHT6TeNME). OSTSS
VIIIA efleitr wom seflbmsst WacGomnbs Geudwbmbmriserfed
UMmIO&BSSISHESTETEHIEUTS  HEUDMIET NEWSHSHET G608 TTEHTHED6N
gDUFHID B6veme0 GIPLILIGID G606WeV.

aem : Ne > 2,8, Buner Sigw 6Mbg ET0SHLIMEDEILID FHLSID
Beveme0 SPLILIGID G606WeV.

ETEO&LJTICHTSEDET EIID|E60 GT605; L JTGITEHEDENT  SPS; 560

T2} 3 2 -1 o +1 +¢2 +3
o o
N O F Ne Na Mg Al
P S (I Ar K Ca Ga
As Se Br Kr Rb Sr In
Sb Te 1 Xe Cs Ba TI
Bi Po At Ra Fr Ra

DIBEONSMHISHEIT 6P QUTLIGEEHET 2 GEOmSImIg6IT

®  GumhsapLULGeTeT (pReysefhHE (PSHETEND \GTSHSHEM6L LD

1B eretTenT SeuesflaSmil?
* seflmseaflen SiEIGSH6T 65T BENEWIL WPWHEASSE! CLPEOSERM)ISHED6IT

2 _eouTL & GS6tTM60T?

asned VIII A eleir Dby amusser Seubniesr iew) s s erflesr
BOTHD6IT Sal'lged L[ ETOSLITENHEMET SLDMI6TeTes. aneduid LbL(BLD
SighG 615lensE T Jigw) SIeTIB 6TOGLIMEISHEM6T CLIHMIETETS
Sp6uTTed ANGENT RCT FoB WWPEOLWINS BILLILILLG6TOTS). DihG EUTL|SHS6T
SlannleT Sigmissafler DenTEMET Fallged LB  ETOSHLTTEITSmerT
QUDMIETENSTeL Ps [BemevsdgiausamsLl AOLDHMBSHGSLD. eLGUTSTouSs Goud
AHOHESefled UROSGSSHIHOSHTTEHD. 6HS @I EVOID 6060
Sweflwd SiseT SOOUTSDENT Fallged LB 6T60E L6 &M 6L
QOUDNM(BHESTEL Dleme [Beweouins SHSGSLID 6607 APIROOFWILILILILLS).
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*  Gadelemenast memLeWmd Gug [A agnesulimbg VIIA asnedeaenn
2 etem  GevflriseT Hwesllsefleir eugefled 2 eTeTGUTE  Heumniledr
ceueflgaBaefleo B eaumussafen Sgpssmert Gume LG
ETEVSLIEIT&HEMETL QLDHMBLILIG SHE\EFUIEONETTSHT?

B606m6e0. BT HHOFWIEOTETTE B60EM6L. ET6E\6uTENl60 (H Diliesl Dievevg
Dlew) DGt Gleuellgnliged 6B ETEVSLITEISENATL OLDHMIBHSTE0 Sien6l
Beneoggiausemsll aOLMIEDE. GonsapiitrL uflfesneulelhgl erevurpefls
QUEDTWMISSLILILL ).
eraonoalad(Octet rule)

sefiibmisefled 2 etemr  SgmisseT SleupBlenr Ceueflgaliged LG
eTEOSBLIMENTSH6T 5HD SHEHSDLR Caudbmhmd HewLw WPWHASSLD.

aruiey  Sigienel  CrBITEHENDAGTEIL 2 (Heunss enuwinnsKernel)

@eueflgarigep 2 6T eTeELINENIHEWETS GF6flT OO HWEVSHH 2 L 8(H

6TEVSLMEITSH6IT LDHMILD 2 I'S(HEWeN 2 (HEUTSHS 6WLDWID 6TedTHGMTLD) LDMHMILD

SNPHLIFIDNS 8 eT6vsLMetTaHenaT BILILILSaIUl SeuerflFalen, ST B SHhLIEWEsT

uLLDS  SligeormT. Geudeflenenruied LIMIOSHBSSHISESTETEBLD  SHEvflDmhIgGH6T

Sleupmlett  Sigmisserllett BeMETMEMEIT Falllged 6IL[B  ETE0SHLITEITEHEMENTLI

QUDBBSHSHTGI. SHeM6U 6T6T0TD SieMIDLIHL OLMIQISDSEHTEN HCS FHevflosSedt

SlgwiHHEHLEeT  Jisveog) GeuaIGam  sesfiibmiseflelr  Diew)seEHLGeorT

Henewrlieny agOUBSSIUSET epeold Seupmlest  eflenesrLBs s 65TemLD

2_(HOUTSE.

gCHMID QUG NGVSHSHET V0G| OIGTSSIINET  INTVSHEHEHEHS
SewLuleomesr FTLL 6flews @ BeweOUITeN FH6HIDSHMS 2 _6ToTLTE:G6UMSEWI
GaudLiflemevorLiL] eT6tTGDMLD. LieveueHSWITEsT CoudLNeneTorLiLiSH6T  2_6iTerent.
Speuied BMD Hwesll LNewewrli wWwHMID Fslewewriiy uUbE LOLGLD
a5 fbgIOsmeTGsurLD.
agmufieiv yetal ap5Br55I 01 Oual wHDID FH1faamiser
A. oweaf 1fepaomiy (Ionic bond)

GanFed SOBTESHELILILB6TET HHSHIHHENET ShFMILDNS  6\SMTev B
Slwerfl LNewewrienL ([BemeoLsledr LNemevoriiL) SamluleiTermmir.

1. @ueu® CamurL selibmsefen Jiemisaensdamuied @ Selinsdes
Slgw)ss6rled 2_6iTerm eTu&LIMENSE6T DHODN®H Feflnsdhe GLibmbmid
SNMLEUGTEL el LNemevori] eTHLBGSDE.

ii. sevfio euflens JiLLeusmerrulett BL g LGS 2 6tem iHs efemevrfluLd
2 GeonsmigeTnenr &M 2 Geon&Mmi&GeT WOHMID 6I6dg LSSHD 2 eTer
iP5 eflement D SHBEOMSHHRISHETTEN QUDTEVLRENSH6T SHlevflLiLNemerorLienL
2 (HOUMHGSLD S6EVfDMmBIGETTSLD.

iil. afflwsens s6fll gemesru DHEF CuTUSSST SeubmletT iemsserfiest
BemeiSe FaBsefled LB ETISLITEITHENOT CILIDMIETOTE. Siewe
Gaudsflemenigafled LDHSOMSEID [BeweowingHed 2 _eitereor.

V. Qem, UG i6060F| CLPETTN) ETEOSLITEITBENET REMETWBMDEI Fal'Ig6D
QubMieTeT 2 Geond JSTHS6T LDHS CUTLSSHENETL BLITED Sleumnedt
OeueflEgaliged  6TL(B ETOLSHLITETHEMET AHMLOUSDHTS CILITHIOUTS
SlaOaIesL ITeTHmeT BB GCasLWTeNHeT ered “Cmiuslesr
Slwevflaemen”’(Cations) 2 HeunsHSHesTment.
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aGsgisem®G: | Na 2,8,1 ; Na" 2,8
Mg 2,8,2 ; Mg* 2,8
SAL 2,8,3 5 AP 2,8

@ ) 2 RIBahseS aBfuuon?
2 Goons SigwisfledlHhg B&SSUILBLD 61608 Ievll6oT  6T6vuT6milsemnaemI - g 60T
Bemeidmeit e1TECOTD. B NSFfbsdett O\5N1GS ercwreniDGs FOD SHGLD.
e.am : Nawpmd Mg et Sewewidmest wpemdmGu! 1 WHMID 2.

V. 5,6, Olevevg 7 SenTTHMETT 6I0SLITETHEMET 2 6L  HBeorsH:
SlewseeT Slaubmlest Geueflsnliged 6B  ETLSLIMETSHEM6T  HHeMLILI
PemDBW 3,2 D660 1 ETELSLITENEdT  6OMLIDTS  eIDMISHE\SHTEwTB
SperTLNeT eTenID “‘eTBMBletT SHwliesflsemer”’(Anions) 2 (HEUTSHGSHeTMEDT.
.8 : sP 2,85 ; P 2,88

S 2,86 5 S 2,88
LCl 2,87, Cl 2,88

@ )mm@m@ asfupon?

JiBeons  FEfDD JiFehT JHeWENDSHNH TDHMIHEHNETEBLD 616081 TMetTSH6Yfl6tT

ETEUTETON 60 HG6TT BEDETTHMETT 6TDILILIBLD. & 8- DG6hT 6\HNGS erevvTevviinGS
&IDID ShGLD.

a.&m : GGemmleslletr Gemevordmesr (8 —7) = 1.

Vi. Swesfl Lewewnidelr & maunEsD :
2 _Geons JlgmissaflelhBg HEONS JEWHHEHHES 61608 TTetTs6r60r
SLITHNSHEST SMIewIDTS: 2 (HeunGD GmT SlwerflgseT WHmID 6P
Slwesfllger [BeweoletT eflemssemari QLMEUBETTEO Sleweu FTSSLILLB
CauBLIlenEmTLENL 2 [HEUTHSHETMEIT. HUIEH&H6T 6TDID LOIGTEOTLLLILILL
FlEHeT1HEHSHBmLUTID SULNemeriL epLBeuSenmed SHener Huleof
Heweworii ereotECmmD. Hlev &Fwwrkisefled Bemeouslerr eurflemaemw
SHSMIDNGS 65T B SLILNewemTLil ehLBG6auSTe0 Beneoile LNemevorLiL]
ET6NIMILD  FamieuT. REWEBMET HBSH ETOHLITETHEN6NS 1S T6wTD
sflaflsslLGausTe @gemen “Slett@ememnidmedt LNewevorLiL]”(Electrovalent
bond) eretimD S my6UIT.
SpHeomed  Slievll L NemewTLienL! [BND SPSHEWILEUTM|  CUEHIUIM)SHSEOMLD
Grimdletr Swesfl HMID ePmsletT Slwiesll @ Geons DHEW)SHSHET DHMILD
SiBeons Sl SH&Hafled TOHLITCITSHET GLIDTMHMD SMIEUOTDTES
apL@Uene) BeweodledT LI eflewFwmed Q6ETONS SBeWewTSSLILLB
HBw WetT BBBemev GHTDMHISHENET 2 (HEUTHESGEIDS ““SHuwieofl LNemevorLi|”
6TEOTHGMITLD.

o aymisv evsrgmetr etefl @miseflstr epeod NaCl, MgCl, Na O
wipmid AlF, Swelle Gsromuseflstt 2 mansssams efeurfl.
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er.sm-1. BFmpunbd GCarmanmpar 2 aundbasib (NaCl):
Gsmeuid wHMID &CermiletT Fevflomiseflelpbg Gsmeuid &Gemmenr®
2 meundmgl. D Spseureunm efenssILGSDE.
Na +12Cl, = NaCl

2(g)
Gpidr oual 2 mandsib : (Cation formation)

GEMQUID DITVICUMETIS| R ETEOSHLITENENT SIDHS| 6T6UIND  ETE0SL 60T
Siemlienu eumeushats Coisler AHwefllenw (Nat) o meunasd Buimesr
(Ne) SiemiefietT ereosLometT Siemiblienll QLM

+ _

N 2 Narg +e
E.C.2,8,1 2,8
Sleveog [Ne] 3s! [Ne]

aginddr oweal 2 pamdsib : (Anion formation)

&CenniletT e DG BENETSHMETT Fal Ig6D ET6TITD SHEMLDLIEDL EILIM
(H ETELSLINEN GEMMUNLITE 2 _6Teng). Shgeomed Gameuid Sieww)efedmbs)
R ETEOSLITENEST eDHMIGOSTEIB aHTSleflenw 2 meunssd Splismes
(A1) Siewyeflest eT60&LIMENT SHEMDLIEHL ELIMISEDS).

WCly e = Chy
6T6OSL 6T HEWLDLILY 2,8,7 2,8,8
Jlsveogy [Ne] 3s23p’ [Ne] 3s? 3p® or [Ar]

NaCl @smnib Oz SuaisaixBbH 2 HAUTHHD :

‘Na’ vpmib  ‘Cl’ SlemssensE SewLuled 1606 L Tm6sn s erfl 6ot
@romppsdesmeo ‘Na*’ wpmid ‘Cl~ Swerllsst 2 meundetimenr. erdimerdit
Lol6tTSr6mIDEHEmETS E\&HMeTuL Slweoflser [Beweolslesr eflensserflesr smrevoroms
Qettemdm GBM&S WHewTeTn FissILLEG Cmeuwid &Gemmeng® (NaCl)
GETDESMS 2 (HEUTSHSHETMEDT.

Na+( + Cl - Na'Cl~ orNaC/
) (® (s)

a.51-2: ansafdund Geammanmpar 2 aimbsd (MgCl):
OwsetAwd wHmb GGermiletr sevlimiselle BB D&t AWLD
&Cemnenr® 2 meundmgl. MgCl, efletr emewriiy 2 maunssbd Geud
FIDETTLM WL LWISTLUBSS &(h&HaDNe: SC O\SMBEHSLILLLETENE).
Mg, +Cl, Mg CL,
Gpnddr Suweal 2 paIndsd
Mg, 2 MgT, +2e
6T60GLTTE0T HEWLDLILY 2,8,2 2,8
Sleosog) [Ne] 3s? [Ne]
agnidr Owal 2 maiTsasib @

2CI o 7 2¢ > 2CI .
6T60SL JE3T  HEWLDLIL 2,8,7 2,8, 8

Sisveog [Ne] 3s?3p° [Ne] 3s? 3p® Sieveogy [Ar]
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MgCl, Gsiiob Sigeir Swesliseflalmmbsl 2 meungeo
Mg** Siwesfl ‘Ne’ i1 SiewioLienL OLNIEME HMID Qeueleur(H
Cl Qwell ‘Ar’ 651 eTe0aL M6 SiewLDLIEHL OWLMISDS.
Mg* o T 2Cr, = MgCl
M ‘Mg’ g g6t BUeTIB ETEOSLINETSHDeT Q6N 615D BI6TT®
‘Cl’ Sigmssep6@ SLmhob OFELWiILGSPg. Ssemed Mg> whmib
2CF e paunssuuL®G @ReTenn Qe FISE  OsmeTaidenmeo  MgCl
2_(HaUNSSLILGSDG).
a.5m-3: e CGampund Gomarrsamev® (Na,0) @ 2 pambsibd :
OLBFMQWID GLTEITSHMEVIQET 2 (heuTSHSHWD &LD & 6oL 61T M)
sflenssULGSDE.
Goimsletr Slwesll 2 peundasd (Na+ 2 meaunssib):
2Na © 2Na’ o 2e
6T6VSLITE0T HEWLDLIL| 2,8,1 2,8
Stsoeogy [Ne] 3s! [Ne]
admslesr Jwell 2 mounssb (O, p&Hmen® 2 (HEUTHSLD):

- N
Oy T+ 2 0% @

6T6VSLITE0T HEWLDLIL| 2,6 2,8
Sie0608) [Ne] 2s*2p* [He] 2s* 2p® or [Ne]
Na,O Gsiibd Iigehr Slwellseld@Gng 2 Gangeo Geuaunm
SMULULILBeTeng).

INa* , + O > Na,9j
860G GHMUID TGS (H SpSHARET JHeWIEADSG (B 6T60sLIT6dT
efigib Lo eswig 2Na” whnib O mw 2 HEEMSESSDE).
weaieeunp Na™ Swesll ‘Ne’ ereosgmesr SHemiblienl QLMISMS| DHMILD
O Siwesfiyd “Ne’ ere0sL01meT SiewipLienL OILNIBDE.
Bevenwiesliseir (2Na' wpmib O*) Na,O ewen 2 meaunés AissILESDS!.
a.5m-4: S@niaiud Geammagpdr 2 Gamdbsb (AlCL):
Slgflesfluid GGermemmigstt 2 (aungED Sipseoreunn) efleuflssILGSnS!
Slggflesflwid Siwesfluflssr (Al’) 2 meunésib, Gmimbdlesr Suwiesh:
phlg = AP+ 3e
6160 63T DHEWLDLIL| 2,8,3 2,8
Jleoeogy  [Ne] 3s?3p! [Ne]
&Cemmenr® Siwesflufstr (Cl-) & meunssibd, erdibdlesr Huwiesfl:
3Cl, + 3¢ = 3CL,
eT60&LIITetT AHewwoLi 2, 8, 7 2,8,8
Sleosogy  [Ne] 3s?3p° [Ne] 3s? 3p® or [Ar]
REUCEUTH QOGIWD DG  EPETM|  ETELSHLITEITEHEDT  BDSHSEMS|.
epsiim GGeiledT NeWUSHET @B ETEOSHLINENT 6HFID TDHMIOSTETRDS).
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AlCI, @Gsiod igett  Slwesliseafssr Beweosletr LI eflemsuleommed
2_HaUns&LILGSEDE.

AP+ 3CH, = AICL

Suais GrFnpmisalico Sualsalidr Swepoiny :

e Swellg Gsrmbmser SBemeoufled 2 etenGungl Sleubmled Gridledr
SlwesllgeT HMID aPHMdledT SlwiesllgeT eTeuaUTN SHWDHSHHSD?

o Gomeuid GBeMMEnIEML TBSHHSHSHTLLTS O\&TerB Pews efleurfliGLMLD.
S ugesdeo Na' Cl GmmeseT ieo@senns AHemhHHSHGSLD 66w
ETETOTET) BDMLIT?

5 Sisueunm) erevorevvilenimed g &rflwieveo. Bemeolsletteviiied eflewaaeit
BEOFWHDEDEY  6T60TLIENG [Bewertefled 6\&M6Ts. Jpgeomed @ Na' Siwesf
wpepr® C/ SiweflwnGeor Sieveog C/ Siwesfl wpeOprm Na'
SlwesflwnGeon  FiSSLILGEISH STSHWDTSTH. @0 SOIUILL Swesflwimed
FT&SUILBLD e1TE6mDOSTE0IL DHineiiserlledn ercuoreunllghens D6 LOE3TEHEmID
OMID SHerefledt 58 OpFSTILULLIRHBSGSID. SHeoTmed BiFH SOILLILL
T HENS 2 MLWSTSH BHHGW. GFmeuwId GCaTmenr® LigsHdHed
gaeanm Na' Sweflub 6C/ Jwesllsenmed  SHPLILILIRHBSHSD  DHMILD
gaeenm C/ Sweflwybd ONa" dwesllsenmed SHPLLLIQBHSSD. LIgd
Bemeoudev 2 siterr Slwierllg@aiipmuserfied Goimtlesr SHuwiesllseT DHMID eTiLslest
Slwesllger BemeoLietrevfluter miTLIL eflengsermmed GeweworaasLILL®B (pLLfDTesor
OIMIDLILNED QUDMBISHTS DHeWLDSHSLILIL([BeTermesr. GFmQuIlD &GGeTTenIIedT Lilgs
Slewliy &6 OSTESSLILILB6TeTE).

NaCl ewunmer ewwbw sevr LN6iTerTenemL. LIgs  6uIQem6uL
OUDMBSSID ULD-1 UMT&ES). OSTESSLILLL  FemLDU|ENLU
Slwerllemd FHDBGIETET eTHTO6IGFEND E\SMmetorL iwlevsflaerflest
eTetoTeunlGHemEHEmIL \SMTBHSLILLL Hwesflufedr Semevorey erevor
6TeoTHGMITLD.

TBSEHHM LTS Gameuid GGemmenr® LigssdHeo Na ' eor
Bewewrey etstor 6 wmid C/ 61 Gewewre etetoemd 6.
GBI Guuai wOHMID aBTdar Suual 2 HaTEHHMB
UTSHSID HITANBET

WPHMSW LMLSSH0 SpeuTsse0r L Leuenssoruilenr 6\5m&sH
ocr uLb-1 oMb e\ TLfed Gevlorugsetlesr 2 Geoms HMID HBeoMs

LevorL|serfledT LDMMILIT@semeTLl LhnN LigsSiiaser. sesflomigerfedt
2 Geon& LDOHMID SIBeONS LISTILSEMETL LDl 2_6mTenLd&:eneT [Beneure)
oIS,
oungeIns 2 Geonss SefllbmiseT Jleuhmlelr BeMTMEMEIT Fnl'lped
6T600TLD  DHEWIDLIEDLI HDLOUSDES 6TE0SHLITEWEN BPHESD  HETEHLDEMUIL
QUDHBBSHGLD. BbSLI Listor| “2_GeonsLl LieworL| Hieveod GhiLslesr geirenip’
a6t SHWPSHSLILGENG. HBsH CHISETH6TeMD 2 MLl  S6vflDmissiT
CrilsTIwelisener 2 pans@h. BCsGUMed dpsdlgen (O), LGemmiest
(,F) whmib  &Gemmiedr (|, Cl) Gumetin DiBeonsMIGET DS euTLSS6rf6T
ETEOSL 6N HEWLDLIEWLI HEWLOUSNS 6T60SLIMEITSHEM6T eTNGSLD. SLILISToTemL
“DiBeonmHL LT D6vend GevlinsHeir e HT6T FHetTewD”  eTedTm)
SNOPSSILGEDG. B IBTATIFHETEND 2 6mLIW SH6UflDmiS6T eTdmidledt
SlwerflEHenen 2 ([HEUTSHESLD.
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* QWEU NHMUSIMSHTET HNTETHIHEN6T 2_6itevtmed efleurliga LplouiLbm?

eTeo&LIelT eIPHedT SHettewd CMILTE 1.95@ &FOWDTSGEUT 160605
SigsnsGan 2 6ten  Seaflmiseflell NeWIHEHHS DewLufled Siwenfl
NewmeworLiL] UGBS

Slwesfl LNEHETLIL 2 (HEUTSHHSHE0 INTSSHET 1608 TTEITSHENT SBLBGHT
Sivevg TMHMISHOSTOTCLT AHeuDNedT WS ol lged  6T630TLD
SiswLienu OuMeNts B seuesllgSmUumil. Swesfl Lemewriied GemevoruiLd
I &HEHHS SEWLUTED eTLSLIMTEIEHET GLIDMHMID HEOLELIMISEMS).

6TE0SL TT6TTSH606T BLDIE&| CHITIET SilieollgHemer 2 [HeuTe@GSSDEIT 60605
6TEVSLITEITEHEM6T IMMIOSHTEIB eTHTLN6T DHwlesflsemeT 2 (Heuns@SLD Smedr
Slpaevoi snpewfiisefiett 5 SpFToLILILBGeTeng).

L Slgwm Slerey

1. Slwellwné@Sh DhHmed

111. etevdsgrest maLD (Electron Affinity)

1v. ereosL et edmslett sedtemn(Electro Negativity)

GSODHS AWATESD DML GSEMDHS 6TVSL TN BHILLLD HPHSH
Slgy JleTe] WOHMID GOMBES ETEOSLITET  GTSMOICITSETENID 2 _6mLUl
Seofiomiseflesr SigmisasT CHISET SweafllaameTr 2 (HATHGSMS.

9Bs SWSIWNESID SHHMED, JPFH ETEOSLINET [BILLID, GSDMHS
Slgw) Slemey WOHMID P& ETOHLITET GHTIETHETENID 2 _6wLul
Seofiomisefler SigmisasT admslen SwefllameT 2 (HEAMGSSDS.

B. safiepaoniy (Covalent bond)

GN. ggmudleio (1916) eresruieurt oo sevfiorisefissr Slgwid:aenaBenLuded
ETEVSL IIT6tTER6T GLLDMMHMID Bt DHeubnilest BemewiBmest saBaerfled erevorip
SiemIDLIHL  EILMIBETMENT 61601 - FoMlevTi.  BSTHEMDRISHET QTN 060G
DIFHGS IPHDNET NTSEHEHSHBOLUNED  SEDETTSMEIT  GTE0&LITETSHENENT
LUSBG 6\&MeTeUS6N cpedd JleubBlesr Bewewrdmest SaBserfled  er6vOTLD
Sl OUNIBTDET. BB NENHSHWETE GFIHS 61608 IMETHET
SlauDBiHBenL G LISITTHE| C\STETSEITNEIT. ETE0SLITEISH6T HETD)ISHSHEBHSHSHL G
uBbEIO&TeTeuS6euTTed  TDLLSESnleWw Caudflenewriienu “F&LNenevoriiL]”
6TEOTHGMITLD.

TBSSHISSHM LTS, [BemEOWITEN cLPeDsFnemn 2 (HEUTHGSLD Qretor® LGermmilest
Slgw)5:56meT - TBS5ZHHESTETCaMD. Qeieeun @ LGarniledr Sigmia|b
HemesorlINh&Ens @@ eTOSELITENEN  QIPHIGEDS. SeUeumm 2 [hHeumes
aeosLgnelT Gxme Queor® UGarmflel SITMSHSHATIEL  RETTMISHESHMTETM)
uafibgesmsTemILGaDngl. |, epeossamleo 2 eTar @eueleun® iGIOD 6T6T01LD
BEMTBMEIT ETE0SLIMETHEWETL WD (HEBSLD.

L v ee @ee e ee oo
- Y

tFi+ s F: —> FiFior :F=F:

ee ee ee ee ee oo
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YGerrmflesr ei@usomj& aoplujerer  Leerllaeir Y i)\ & el 6T
@smeovr‘égpsm GTGI)E:LHITGUI'GSG(DGTT&' asrn.@&gpgj Srevor® &@5&@5é}sm|_@u_l
2616 QDGO STOHLITETSEDET RETMUSHEGTEIND LIMIBLBOSTETOUSTE0
BTG AHSSHHEHD AHeUDI6T BEDEVBDEIT Fnl'lged 6T6TTLD  HHEWLDLIL
Di60E0F BGD  ETOSLITET HeDDLIEOL  EUDICUBSETTEL  FTHLIL &Il
GeudliSlewenrii FaLllemevoriiL] (covalent bond) asura?(%g)rrm

Covalent e G1&mevl6dT APHLGSWIME ‘CO’ GIGYID EFMED FLOLDITEDT
S6v60g) GHFTGHSLLILLEN 616iTLENS 615 MlelleSngl. Bhi@ ReueIaITH HETWIOILD
Sigei GewewEpet salledlGhs LNDETUIDSTS @@ 6T60SLITEDET
QUPRIGHEDS]. FLDDTET BEDEVIBDET  CTEOHLITENHEDET CUPHRIGEUSTED GBS
Hemewrlin@ covalent eresimy QLW O\&TGSHSLILLBET6TE).

0, @a)awingﬂm 2 HATHBLD

060 6108 TT6T HewIDLILY 2, 0. Sps:dlzmett Ay JiS6i BewerrSedr
&6).ng61) SpM)|  ETEOSLTMEITSHEWENT mumgmmg Sig 6o @msvmﬁgpsm &aL'1g60
6T60OTID  DHemIDLIEmL eum elgm@ Gmgw B revor® GTGI)GSLD'HGOT&':GTT
CHMOILLIGADG. SpSE0Med DGR  ANTSEHET  OB(HSHIDNG  UHS)
REUCNUMIH D5 60T &@mm meoasovrulj]m&,rra, SBU6IB 616051 TT60TSH6M6IT
apniedng. O, dpessame 2 eer @uswr@ Sp&HARET N &HS6IT
ammgﬂmé}ml_uﬂeb QUi B REWG ETEOSLITENHEMENT LISHSI6\SHTeTeUS6urTe0
SiapBIhBenLuled Pretor® FHLNWEWILILISHET TDLIBGSEITDEOT.

O, epeossanleo 2 eiter SueT® Sy JiESEHEHHSMLUTD G ewL
msmsuvruq 2 HEUTSDG| 6165 [HITLD S DEONLD. @gsm@ Sb5F1R60T V) |&HSHEHLD
STTHMEIT S0l lged 6T600TLD SHeWLDLIHL EILIMIBEITMEDT.

‘‘‘‘‘‘

0+ Q—> Os0 or 0=0,

10 ¢¥so —> (0 (0 —>

®  EWBLIREI CLPEOSHEAMIED 2_6ITET DHESHHEHSHHMLUTED 6T61616WS; LN6HETOTLIL

gDLGBDS 6160 2 _RISETTE0 FaMLPLRULDIT?

SlewsLILHMILI  LMTLIGLIMLD.
eprgmdr (N,) apsodbsam

‘N’ Sigwyeflett 6T60&L N6 HEWIDLIL| 2,5. NS DD Fal lged
GTEWID  SeWWLMUL UMD AHFDG GEYD CPETM  ETEVSL TTEITS 6T
CaemaliuGangl. SIeiB EOBHLTLRE HEVSHSHET QETMISHESTETN] SBIBHHIES
Qb REUCEUTH SGQID LNWETLIIDSETS 3 61605 TNEITSHEW6N CUDHIGSBMS.
SIeiB MBLIRET HENSHHEHHBMLUND DM  ETEOSHLIMEITSH6T  PESTM)
BOSSHAE LSHG OSMETeTILGSDG. Spgeomed N, epeossafieo 2 sier
BB MBHLTRET HESHEHSIMLUIE wWLlenswriy abuGSDnE|.

N+N—)- NNorzEz



-
-

B&Gs6tr CH, epevssnm) 2 meaunsasE60 STLGT 4 6606 TTETSDETLLD,
4 DAL IRENT SEWSHSH6T REUCCUTEITMID R(F 6TOSLIMENEOTLID CUPMHIGHDI).
Spgeoned CH, epevssamied SpamiLiu@ererg Gumeo mreie C — H
&FSLN6METTLIL|S6IT 2_6IT6IT6UT.

H
@ @ L L L] ﬁ I
C++ H¥tH+H+H — H:C:H or H-C_

PN

H

H

L] e e o e e H
)
«@»+H+H+H+H — H,:O:H —> H@H
e oo H
H
OGwrafwr (NH,) apeodang
SiBwresflwm  cpeossamled cpsitmy @Rbeovm N — H ssfenewriiser
2 eitenrenr. N ereosLgmett SewoLiy 2,5 wpmid | H ereosLgmesr Siewioliy 1.
OBLIRET gy LNwewrLiDE ePESTM| ETE0&LTTETSHEMeT CUDHIGSDSI.
CPESTM|  EWEDLIR6ET eSS EHD Llmeriilihe @G WD Qe
TEOSLITEN QUPRIGBNS. ObM ETOSHLIMETHET ePEITM NS SHENET
2_[HEUTSGSLD. REUCUTIH REMSWILD SCLp SMLLLILILGeTTaTensli GLITD 6nbL 60T
B LRt Jleweihe QmLCW URBLULGSEDSI.

‘N:+ H+H+H —> H:N: o H—N~_
\ o H/ H

H -
:@-+;1+;1+|:| —)H:@:—)H@H
Bt (H,0) apevsompy -
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1Bt epeosssanieo (H,O) Grssor® O —H @benn sa1lenemrissr 2_eferer.
[Oetr ereos el SlewwLiy 2,6 whmib H ebr ereosgmetr el 1.

SR g T PEWEWISMENT Fal'lged  6T6T0TLD  H6WLDLIEMLILI
OUD 2 eesLITENSHT CHMAILILGENS. SHH0TE0 BFH DAL TLRE
DIEMHHEBLET 2  ETEOSHLITETSHEneT LSMHGOSHTNB BT  Pe0s:snemnm

2 (HOUTHSBME).
t¢0c+H+H—> (O:H or 0 | H
[1] . i ; °0 | ic_g._m
0+ H + () —°¢ H_)zigiH
° - .H

Rm sSellbsder Slgyeierned 2 aTLT&SLUUGL 6TSS
saLlensrLiLseflesr eretmrenliGBensemwl g6t “sH@emewrdmedt”’(Covalency)
61601 GMITLD.

Faiiavamiysafdr iaamiy Henb wOpNbd Haamiy OpDHMHE

2 Lamelldlphg FHLINMEILINL 2 (HAMGESD B(H JEVSHSHEHHS
SewLufleormen FIO 6\GTemevemey LIenewrLiL Berd Heoeog) Liewewrii oD
eTTAGDD. e ewngeuns ‘nm’ (BTGermBLLT) Dieveog A’ (Spmietvlrmib
Siev@) 61601 GSMHSLILIBLD.

eumuBemeoudled 2 eiten  RIGW) &alemenriy GsMbgHett Gretor®
JIEW55EHES QeoLuleonen soLllewenrienl 2 dL&ESHS GHeneuuimest
SpHmened  LNewetoriL] SpDmed Heveog Llewevor LMLy Spmmed (Bond
dissociation energy ) er61é3GmHLD.

@ ) 2 HSapH® aBNunon?

o pmevepmb (A’) erettugy BersPderr AHevs. Q& 1070 BrLi Deveogy
0.1 pr@esrmbiLiT, Sisveog 100 19&CaMOLLH&HSEF FLDLD.

o ImnGeormbBris =107 Srom

Somandndt acosLaTal AsmaIapsuladl  GDUTGHET
gCseID SIetiB SEMSHHEHHS BewLuled F&HlemenriiL] erLGLLELING)
Sigmyssefiesn setenibeni 6llBss SeubmlsadanLuleorss MenevoriiL Herrhigeit
LDOHMID LNEWETTLIL| SpDHMEVSHET FLDIDME: BIHSHSD 61607 IBTLMTSHSLILBGSDE).
gelenteniled TGSHEID BTt SigissEhsHSamLUle0 @Gy wndflwnesr Goevor®
TS ITETT&R6T  LIBMhGHIO\STeTeusetT  eflemereuns soflewewrii amLBGICS
B5DS SHNIETUID. SHEVITEd EIFWIHLITLIQEN eLPELD LIMTEGSEUNG| 6886
QeuauGaum LNewemTlienl 2 (heun&@&LELNg LlewewrliL BenmrhiseT LDHMID
LNemeTLIL] DHDMEVSHET FIDIDMG GEVEMEV. (DL LEUEHETT 36WU! LIMITSSHEYLD)
e Uemevrly HeTmseT WHMID LNewewrii pbhmevsseflelmbg B eretreor
yfirbgi6\asmevormii?
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* aaGam lmW&EHEHESMLCW Uemewruysefler wEUL e

eueuBaupns @(HLILISEOEHEOIT?

2) BeClfiéd CIB eClein
NewewriiGamewr DS
180°, BF ¢ FBF eir &L
120°, CH & HCH ir iy
109°28/, NH,60 HNHeir

O’ ena — 3

80 107048’ H-H 0.74 436

&L LD fH M| LD N

H,O6 H6H6ifr B F-F 1.44 159
o 1/ Cl-Cl 1.95 243

104°31 WP & & W 6w 6

bTmUGaSs et eaer  Br—Br 2.28 193

D EHONHTET M S W M6 1-1 2.68 151

sfle&aLplpuleledemed. H_F 0.918 570
ep & & sa M & erfl eor

B&0&TETE0S SUNELE). H-Br 1.42 366

SHanBNST SnLipdr _

Py e H-1 1.61 298

aleobBbed ABTTEDD H-0 (of HO)  0.96 460

(Vsiff; ; }i:gg); e H-N (of NH,) 1.01 390

&ﬁg,mnm @l@]&i&iﬂﬂ@)‘l’ H—C(OfCH4) 1.10 410

@mswrsﬁ]surrreu O _ 6007 LIT60T

P& MSGET MW ey elLer &slleneulseafien epeolb

BmevrrssLILGS6TTEd  eIDLIBLD |ﬁ]6mszsonlu_| CaMenuThIGHemeT  6M6T& @D

Q& METEM S @@mﬁmm &6.(B- 61605 L. [T 60T - RS- 6605 86061 & M6ITEN &

(VSEPRT) ereoriLBd. @&6\8meTensenw fleflé HMID Limeusd (S1dgw1ck

and Powell) (940) pBGwnit 2 meunsdeoit. 1In& Hevelevevl HMILD

empCGammb(Gillespie and Nyholm) (957) Sp8Cwnit  @&6&M6eTemSHEMU

GLoLbLIBSSeuTiT.

B56\8M6Tems LN63TEUIHLD H(HSSHISHEWeT LfbGHenT O\FUISE).

1. s ememrliserfe QemEIBMEIT Fal'lged 2 _6T6T ETEOSHLIMEITSH6IT LDHMILD
Sevfl Gmeserfled 2 6T 6T6L&L TI6TSH6T Q6TTEMMEWITEIN)] 6flevsss O\FUIS
FalQUICNEDT E\GTEMEVEUTS BIHSHGLID. SHETT HNIETITDNSHEE ELPEOSTFLMISHET
SOILULILL  QuQEUMRISEDET EILIMIBETM6DT.

2. Qwemdpeit Falged Falepenifeo 2 eTem ereosLTTel Geameaerfler
QNSs ecrrewiishems WLHDID ewbw  Sigyieiled 2 6Ten  sellss
Cxmeserletr ererrenféems HO&ES BB LGB HLDWl Sigm)efilett
2 Lamemas &hHYl Bhs Cmmesefles SiewlenU &SHewllsg DHMID
DNBNHHG cPEO&EFADIE 6UIQENSENS [BLDLDTED SH600fl&SLPIQULD.
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6. 8UuR emasELEUNE, LIGTICRIMILEMS SHLSSHID SLHSUND 6rbs eflensud Galeneo

QFUILITE [ ]
a) &MbS L0SHNS SeWewTng b) &Mbs Les5HDS OFmGSSSTS
C) BB L|e0SH60 d) &by Losshe 6eusfiGw

ufbHIMISSIUGLD LfGFTHMDIHET

1. WG LSS SHLSGID &L, SMHSLILEOSMNS 2 (HEUTHSLD 6T6TLINS TCHENID Br6vor®
Q\FWevs6 epeolons efleurflgsmeyb? (AS))

2. WTGAMLLEMS HLEHGID SLEDOW SHMHSLILESHD MeusHGSLCUNE HoHsLsHulesr L5g)
QEwedLIBLD sflengemwl LMGsngemen aunuieons Bruser eleueunm FfunmiSiser.(AS,)
ungGLuilelt WETTEMESS GewrLed elPemwl @ 61FWed ewpeolons; efleuflssad?(AS )

4. unpgGLufetr eNPaewer Lfibgi@neter Hruser ambg LAGCFTHmesMW GSMLILNG6HTEH6T?
SFNG CHEMEUWITE 2 LISTemIhig6T Witeneu? LfGFmsemeoruiledt (plieajsemerr &/6065lWIDms
Oum  ereuells pBEOMFMENEHMET CUDMHIGETHET? 1BSHHSH 618 M6iT6TE6u6wrIQ Ll
wsieessilsemasemarud 6&flefl?(AS))

5. WenGeImiLSHmS SLSHID &L SMHFLILOSMS CHTHMEN&ESID e6iTUmS @b
ufiGsngenestuiiett 2 geflujL et eteweummi &lLMTLIGUMD? (AS,)

ufbHIMIHHILGLD AFUICOBHLL TBISHEIT

1. unpGLuiesr eflfemuwl LIWITUGSS LTTEFNISMS 2 MLSH VWD APOMSEES 6CVSTLITLITETT
Faeuesemer Gssflaaad? (AS,)

2. gmemtwgensdeit (Internet) epeoons  eterfll  wpewmuled LNSTEMLLTEDT  SWIMfl&HESLD
PONESD NGNS CHEMOULITET L2 LIGTEIhSST LD  S56u608606m  BFsfosaLD.
Guwayd C\&FTHESDNS eleflu GMiLTT @6lewm Swilssed. (AS,)

3. umGL Biadss UMGETSHMaTSHER&HGS OSTLITLTET SaHeauegHaner Caafasa. (AS,)

-@ X e T———



9 BovmHAAT ABTHTNHBHET
(PRINCIPLES OF METALLURGY )

BrhaigeT 8IJpb euGLILled 2 Geonsmigafledr LIETIL&HeTTe  SHLTEHe0,
SIS, Qdlw ghuBssIsD GUTEID LILS6T UbM LRsSiseT.
BLDAPEDLUI  DHSTDML  UMDSHEDSHUTED 2 _GeonamissT W& (W&HSW Lk
adsdeimesr. BMD LGN 2 GonsmsemeT LeGam Gs5emelsEnssHTs
LWeTLGSSHSECOMD. Digneug Shsd LOHMID eeueTeafl SpSweumnenm
Slewfllg:eoetmeEemn&ald, SMSgD, @HL WOHnID SHeyilesfluid SpBuieuss
WeTsLSSHID SbLsemer Swmased OHMID SFenDuled LIMSSImhigHeT
swnflssad LwWeTUGSHBEDMD. HID 2_CeonsmissT LHMID SHeubniest
HE0OEMEUSHETED 2 (HEUTSHSLILLL LeoGaum 6ii( 2 LGWINg IMIBLSED6T [HLD
sli@aafledo LWeTLESHBCOMLD.

* 2 GeNM&MSEMTEL 2 HUMHSLULULL &60 CUMBLBENET 2 RISETT60

FaMPIQW|LDT?
® B JHTHIL eumpsemsuled LWeTUGSSUILGBLD 2 Geonsmiser,

Supensuiled HCHBLMetTD Bemeoulled HewLsBedTM6TTOUT?

* gngyILOLNmeT, 2 Geonsesor (minerals) Goegd 2 Geonaefluied Syl

UMM GENSHEN6T [BaIG6ET eTLIOLITWSToUSH CHLIQMHSSEMTHETT?

8ng demssemer Lfibgisasnerer GausurGOLDETDT60, g6
2 Geonselwed umm OsfbgssasTTgE AuAWbrTSngs. Db
SiSHUMLISDHE0 BTD 2_BeonseflLied SSTLITLEMLI LIDLIEd S(hSSISH6m LDmuLb
GaD B SeTDIL aNpHm&HUled LWETUGSHID  SITUI6WLD WIT6sT
2 _GeonsmiseneT SWMHSWD wWpewmaHeT LB efleundriGumLD.

2 _Geonsmsemer Sleupmiest sl ewnrsefadmng If505EHGLD
POMES ‘2_Goord: Geuenendaened’ Sisbeog ‘2 Geomseflwed’ (Metalluargy)
61631 GILILIT.

wedflls eureombNed LDevflgedr LIWLISTLBGSSID SIIMIBLEEDOT HHIQLUILIEHLUITESES
e&MeI® Geustorameo ameob (Bronze Age), @miby smeob (Iron Age) erest
SemPSBLILILLETT. S6ustoraeod (bronze) eretiugl SmOImD (copper) mmibd
eeuaTerfiud (tin) Guetrmeumfiett 2 G6ord: SHEVENEULITGLD. SHCLING BewLSHESLD
sevfimsefleo 75% 6L SidsliLuine sevflomiseT 2 GeonsmsGar SH@LD.

SubhHasuico STaMLGLD 2 BTSHSBaT :
* Subensuled 2 GeONSMmISHET eTeueuTn) SHTeTTLILGSDSI?
2 _Geonsmuserflest (PSEITELDWLITEDT epeonsnid LpLslufledr GLoed QB SHSLD.

sLed Brilsgd Hleo SewIHHILLL 2 LILGHeT dlgmeug Gameuid GBCemmeni®,
owsefaduid GBaTTemI® SpBueDenn C\SHTETTTB6TETE).
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Blas@&emnns efenendmeir 2 sier smisD (Au), Oeusitefl (Ag) Hmid
smiigb (copper) (Cu) Guretim fleo 2 Geonsmsear QuiDensuled sesllss
Beweoudeo SHewLESMG. HD 2 BeonsmiseT Seupmlett AP efleweniBmedt
sngeworons Guihensuiled sal@Beneouied STewLLESDE. LpuSuiesr GLbev
QL1R6L BUINEDSHUTED SHTEWTLILIBLD 2 C6ors SevflDhiGeT Hebevs GFTLDIKISED6IT
2 _Geonswesr  (minerals) eieiim AHwP&ESCOTD. Heo  GLmuserfled,
©_Be0IT&LD6sor G SOiLlLL 2 GeonsmisemeT LG HPs &oelis5H60
ebmyeTeng) HMID Bbs 2 Geonspetrenfladl(hbg 2 CeonsD GEOMLISILDNS
Wfsa0sEsaLLESEDG. Ounmettsty QLG Seoeonwed 2 Geons
wewrenlledl BHg o Ceonsmsener LUMHON5G855 LWeTUGBSH S oS
STEILOWIMBLEET (0res) SpGLb.

2 _sngewrons, Lpblufedr GeopLiged DHCHS 2 GeonsLbesurserfled
& EFTSHTTETOTIDNG SHTeTILIGLD SH6vflbid Hel6vfluId Sp@LD. WITIHETTSNT
fSwns  buneienwrer 2 Geonsweamsaldlmhs Heileaflusams
WMSOSEULS FTSSUIDTEHTS]. SbeoTTEILD &gdsvﬂu.lg,smg, S6OMLISILDTS
565668 2 geab SiG60T SMHIL EWIMHET LTSHE0enL. Sp&LD. BPHed 50-
70% Siggfiesflud Sh&Hemen® 2 6o

dbBHHl clans
* SmSg STFHLOLMBLSEEHD 2 BEOMNSEMSATTGD. SpH6euTed

SNWEDISH 2 BEONSHDETNSEBLD STHILIOWITIHLSET Sp&HNSI? BSHFabHenD
RUISESTETSDMUIT?  T6517?

s -\

etTauHLD STHILIEWITIHL HEWENT &66Dtl.

REUCEUN(H STHILOLITHeTld 2_6iTem 2_BeoNss5ms HEWLWITEITD SHIT6Turs.

On’L aaanan - 1
/n

unsenen (Bauxite) (A1203 2H,0) Al Siusensr (Zincite) (ZnO)

RO B (CuFeS)  CU  imgop oin(Rocksal) (NaCl)  Na
g;ﬂz’ Bﬁgfgé_) (ZnS) Zn  genemumi(Cinnabar) (HgS) Hg
(ﬂﬁgggé:eu) (MgCO,) Mg missmeon( Magnetite ) (F e,0,) Fe
(E;:;"m”—s';ﬂ) (Mg8O,7H,0) Mg . gem (Galena)  (PbS) Pb
%{g Sél‘l‘:jg)' (AgCl) Ag  gmb (Gypsum)  (CaSO,2H0) Ca
Tyt Mi0) MN immipsLime stone) (CaCO,)  Ca
(6}}%‘::;;":;';) (Fe,0,) Fe  aniammeoc(Camallit) (KC/MgCL6H,0) Mg

-@ X a@ly 2_Goonsmefliches C\SHTETEDSBBET



SN DL Leuensoruiled SHMLlQUIOINHENMD SLPSHEITL L Leuenesoruiled
amsLGSHS PWDS CIFU.

O’ L IO - 2

* IJllLeuemewr-160 GSMGSLILLGB6TeT STHL OUNBLSeA N BHE  6bhS
2_Geon&miGemaT [HMD EWIMPIQU|LD?
° Q8K 2 Geonsmsemer g6 elewedment OUNGBLG euflewsuied

SIEDIDGS  (LPIQU|LDIT?
®  SILEUMETT-260 [BrhIGH6T 6T6dT6r 56usvﬂ§,§ﬁ5dT?

Pruser Lo 2 Geonsmsaflell STHISHHET Sp&mEBSHET  DHDID
F6OEDLIGSST 6160TM) S6uetllsSiiame. GgeurTeo ai,aasrﬁ]gsm -&h5&D (6615IE&W
gneoBangenr &@LU (chalcogen family) er SHOP&HSLILGSDE|.
(chalco = gngy (ore); genus =2 pusd (produce?)

K, Na, Ca, Mg wpmib Al Gurneirn 2 Geonsmser W&eD AHHs
sﬁlsmsurﬁms&r QBTeILeDe  aeTGe Supemsuied geflss Bemeouled
TLIOLIMIPGILD STevorLILBeuLe06meD.

Zn, Fe, Pb Gunetim 2 _Geonsmiser mHBSHSTDMe 6l 6w 6vTSHm 6T
sMeuTLemel. Sleme LpSluflesr GLDed GIIgEd (APSHBWIDNSG DhSEMEVBSH6T,
F606OLIBS6T DHMID SMTLCETLBSHTTS SHTeTTLILIBSDE.

Au, Ag Guneiip 2 GeonamiseT WSHaD GODHS eflewestHmesr
asneTLenel aer@ol Jlewal Qubemsule Feflss Beneouley b
STTLILIGSDS)I.

dlemenndmefiess SHgliuewLufeo HMD 2 Geonsmsemer B
SMLULCGeTereunm Sohi@ euflensued HemLD&ESHE0MLD.

K, Na, Ca, Mg, Al Zn, Fe, Pb, Cu Ag, Au

alga» eﬁlmgw BGS530 sflenendmet GBS oﬁmﬁm
® [BmD @!‘_F)Q’) 2 Georarhisener  Jeudmles  sgissefalba  ereueumm)

OLIMPIQUILD 6T6ITLIENS 2 _ThIGETTED SpGeondles  (LpleuLbm?

o 19565G5GWD wWemmuiled 2 Geonsmiseflen eflewesSnNERISHESLID DHMILD
2 Geons Hngssaflen BenesGD (SpHMeVBH6ET, FODLGSHST,
&Cemenr®a6iT, SHMTLGETLB&H6T, FOGULBSH6N) eIFmeug SMLITL
2 _emensn?

o seflp gngssafadlmbs 2 Ceonsmsaner eeueunm LIM&05BSS60mMD?

®  6IGHIEUT (LPEDMSHEWET LILISTLIBSSHE0MD?
&IT6voTGLIMLDT?

sigbsaldmba 2 Consmisaar 1MHa5BHH0

(Extraction of metals from ores )
2_Geonamisemen Sieupnlest sngisseflel b NfsasGUILS WpSBUILDTS

epetiml  Ligserfled HEmLOLMIBME. Slemeu
I) aseansss Dsveog @wmi& aduigeo (Concentration or Dressing)

II) gmiemowibm epeo 2 Geomasemns LIMeaBESHS60 (Extraction of crude metal)
M2 _Geonasems &55UESSISH0 60608 HMUIEHLOLIBSSISH60.
(Refining or purification of the metal)
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SIS OLMMI&S  1BSS60.

Sl (Ore) (Hand picking)
5@61@6% (Washing)
sngeflett QFleunsaeo SOV, | penmsiapaom  (Froth flotation)
(Concentratipn of ore) €LpedLD ; ; —
i as OE0s6EES wmp
(Magnetic Separation)

g 168 ed) (hIE wWiemwihm 2_Geonsseng, L1565 BE5360
e %%a%gon of crude metal fr%m%he or%) e

\ v v

s eflewendpeit 2 CeonamseT HBSST NS 2 CEOMEMISHT  Gmns seardpe 2 GonsmissT

(Metals of hiﬁh reactivity) (Metals of medium reactivity) (Metals of low reactivity)
F06OLB ST
i i ¢ (Sulplide '(?reigl
o LSeuflasir Sb&MBEET  gMTLGSIL. S &606mUE S Lo :
(Hlalides) (OT&ides) (Carbonate g)re)gj (Sulphide g)re)gj QUMISSE0 (Roasting)
2 &AW sngeflen LeTemmHLIGLIL 5&@@6" QUDIGZ6D SemenaBaeit(Oxides)
(Electrolysis of Melton ore) @Deg:ﬁm%g%pm (Roasting)
q @®&&LD (Reduction)
® Geom&HD (Metal) o . ‘l'
(er.&m: Na, Mg, Al etc.,) %2’;'& ?ﬁi‘fg"@ 2 Geonaid (Metal)
Cad Jpseline QGe6D | 2 Ganasder Jpsedis GMUEMLDILINEGS60
Chemical Reduction Q055D (Reduction of metal) @& Ag)
GO  ShSHerlegedt BSHEHLD (Rgﬁning)
Auto Beductio-n i o (360”&:560)'5
SLuOUWITES Apevm gIDDWUTEGSD ) | SIS auESHE0 (Distillation)

Displacement method
DetTLG ShSHerdlegelt QB&HSHLD

Electrolytic reduction

(e1.&m : Cu, Zn, etc.,)
(Refining of Metal)

&LDLITED 5608560 (Poling)

&@ésél ﬁ]rﬂgg,d) (Liquation)
UIETLGRY FMLEDDLIEEE

(Electrolytic refining)

I. i AFPATESH0 DD RIPEIG AFUIHE0

(Concentratrion or Dressing of the ores)

Lplufett &IMRISSHBHE Ol BSHSLILGLD STGHISHSHET FNSTTETTLDNS
CILI(HLDETE)| DHEHSHISETTED DISMEUS| LDEUT LDHMILD LDETITEOMED SH6VIS)!.

sngefalmhg Coemeaubn i shaener wrbsaTe] BHSOSDHS
QFNIQMGESHED DEEVT RMIG 6\FUISHED eT6m CWIWIT.  S6rflLDevor, LDevoTed
Gumetin BeUCusSHGMmIGET 2 Ge0ns LDM&(gangue) Sievevg B ereiTm)
SP&HILGSEDS. BhIGs [HMD (PRESETE] &SHSHSIDIE  HEOVH NHHS
aEMlelemLw Sngemel ALMIBCLD.

Snglefler euemD : HNgIEMaN EUEMLILIBSHSHIUSDSHNS LieoGeaum SwibLuled
PEDDBEDST  LILISTLIGSSHIECOMD. LeoBapeysefleo Quibiiwed suflpemmll
e Gsemeuwpm Owflw sbhseflallmbg 2 Geons GsibmseT LNfs56s50G8Hs
WPréng. B5H& R TGSSHISHTG HewT WL wesp (froth floatation)
DpGLD.

SNHME RUMHIGFUISD (Di6vevg) sSngHemel eueTlLGSH SIS 6 60
BEOLAPEDDLGSSLILIGLD SWDLILIED (LPeDDS6T, SMg LDHMID SH&ieesT GuibLIwIed
UetorLiled 2 _eiterr GeumLIML 6L FMHSI6TENS)!.

-@ X aigly 2 _Geonseflwiedleir O\STeTEEHES6T



ON’L aenam-3

Bob HMID SHemey Gumeitn e LT Sefled  FHg)

OSHWITED EILIMMI&5HES A N P e .
HIHETSHET DOMID HESSMIGH6ET GCEUMILILIRMBHBSTE0, HbBS

TBSS6 LIERTL|&6m6 LILGTLI(BSS, hD Hessmiseiel®mnag Sg)
(Hand Picking) FHETHEET DSHIITEL OUMMNISHS 61BSH LNMl5615B&Se0MD.
HQEUSE0 SNFH HBENHET FremassILLG, FTiger ugLifer LBg

‘ meuSSLILGSENG. SLEUGSSUULL BT  LmlgFeomsd
(Washing) SIEEUGHET HUWAILILIGADG. SILTSS NESHAP6TaT S5
gl&engmenen 6@ LG ILTHS GSEDDOUTEN HGSSMHISHET

BBLET TBSSHIFNF0OLILLG BHSLILBSHNE).

B8BSWPON WHSWDTS FeoenL®B S151585E5h6E

Hlewr WIS wpedn umsmu@g,g,u@éig_r)gj e;rmsvrsmg)rra) SIEDEUSHEHSHS FILDTESLD
) uamrq@e\)sma) Sp6DTITED él&gg,rm&m FILTSeAGLD.
(Froth Flotation) DNGSFHISET D_6TT6NM S| HESIDNS HIMMSSILLG HpsiTer

REsme seefled masaILGAD. Bifled BT
2 puss EFLaISH&ETE AWSSWeTen &THM
OFNSSULBEDE. JPseTe HIOIGT 2 DUSSH
QFLWULG  5& 8| & 611 & 617 GuHuruliinhs
TB5GIFFOOLILBBEDG SHevTTe0 DGHSHISH6T &H6V6vll60
Siguied sHBAGEDS. mewrssT NflssIuLE WHMID
SWAILLDB SMH SISH6T&H6T OLUDUILGSEDS. LILLD 182 Lmiss)

SMB5 INSOSEES60 SMgl Slevegl GG, Beveauseriled eIHToUF R

) i &MbS EWIMB6IT, LDHEODNENN) SMHSLDEVEONS EILIMTIHEINTTS

(Magnetic Separation) SBHITE, OTSNHSHISHMET LWETLGSS SDeweuss
Wfs0sGssULESDE. LLD 28 UMiss)

F0OLB SN
FISHETHET H60HG o L
BIEDIS6IT &g;&uuu_ SIOMMSSLILILCL
&l
l ; MBS
Y FHSHID s ik
9 o A > al DG 515l 4 pmcqaopows:
o “e BIGH6TE6IT { s

SHSLD6VEONS S| ;rr g-ngj
uL>-2: sMbs  LIMs615658560

uLd>-1: pewr 1ASLLepeDDUiled
FOwLIB SnGisseien C1FMleurTssed

URIGLGSSHISM GEID Heo wpedDSHET L ciTemenr, Deweumener LD [Braise
2 wireuglysefied smiiiaeir.
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Il sigeldpbs smuiambubDD (ape) 2Comssms HNSABBHH0
(Etraction of crude metal from the ore)

2 Goorrs eflemeTBMENETL OLMMIGHEH 2 BOMNHGMS NG FHNg)
ounpLsefladmbs Nflsas@UUT. HID HeTEG MBS 2 Geonsmiserfles
sflemensHmett auflengenw Lfibgiseserer, SHbg 2 GeonsmissT GerflibabiT,
Bonefl, Bigs sifludisas S whmb Cl, GureipeubmIL6T BLESID
Gaudeflenevrgmemer LiflFala861GOMD, G bhg efenenserilesr SefmLomeot
QFweoLImees AHpliLiewLuiled eflemeTEmedT OHTLEDT HEWLDESEVITLD.
2 _Geonamiseflesr eflemenidmenenr OLINHSSH SohiGeufensuled HemDSESLILILL
QOBTLenT eflemendmett O\SLIT (activity Series) eTesm HeMLpLILIIT. (i L uenevor
-4emW LNM&E).

2 BTHHHTHIMaM 2 BaOTHIDTH RBHBID GNFUIFHED
(Reduction of purified ore to the metal)

R 2 CGooms Fnglewel REHHD 6FULFH 2 Ceonsbns DAHMIEISNES
LIW6STLIBSSIDAPEDD, (PSHBUILDNS eflenesidmeit QFMLIl6d bg 2 GeonasHedt
Bemevemwl MBS HSSEDE.

A) alavaidmer asmLiled GeUTHEHBHe0 2 cton 2 Baomsmibman 1HNHA5BHBHe0
(Extraction of metals at the top of the activity series)

(K, Na, Ca, Mg & Al) Gunetrm 2_Geonsmusefler 2 Geonassnaisaemen
C, CO o_Ler eauliLepr@geo Gumstin  elefll Coud®&Hs  (LPeMSHED6IT
uweTu@s5s 2 Geonsns RESSD  AFWLWBwens. Bbs KRE&HS
eenenaEnrsd Sdsene aealiLBeneowd WOHMID HHs O\Fad SpdmE!.
OuTGeTTaTT SWUILenL GmDLUILSDHETS WOTrmDHLUGLILY LPedMEET
LWeTLBSSILGBDE. Qeubnilesr Biss sewigeosefler WeTemOLIGLILLD
Sal FNGHBUIDIGESE06MED TOIGTITDNED HHHeIF6d 2 6o [BiT, 2 Beons
Slwesflemw efl wpeir@u edmiletreunenwt &onjl Cumi Gsbg NGBS

8bs5 2 Geonsmsamer LNfsO5GLUSDSTET  QOUMTHSIHDTET  LPEDM
Sleunnlesr 2 HaHw Gewewteys Gabmiseflesn LITMHUGHSE0 Sh@SLD.
aB5GHISHTLLTG Gamewid GCemnenrealmbg Na ewer Lfls0s568585
o mdwBemeo NaCl, (fused NaCl)eww erdisletreumis (-) by, DHMILD
Grimslssreumi (+) SumemLi 2 seflujL 6T LlstTeuD LIGSBCDILD. erdimslesreuruiied
o Geomad (Na) uedmg Goeyd Gmiwlerr eumuied @GGemmfledr eumwy
e6uefICmIBMS).

erdmdletr eumufleo : 2Na" + 2e- > 2Na’

Gwmiesr eurufeo : 2C1- = Cl, + 2

Gm&eniL  LeTemOHLGLILIEd STl Umhensm 2 hHw Beweoudled
(molten state) emauliLsH& SiBsene) WeTsMID CHmALILGEDG. g6t
2 meBemeo LeTaflenw @GempLLSHS &FhWmer OHESSHISDT STgI6)|L 65T
Garnas Geuetor(BLD.

B) aleavandmear asmLmiar whBulled 2 etem 2 Goomsmisaman 1M5HeHBHHd
(Extraction of metals in the middle of the activity series)

Zn, Fe, Pb, & Cu &8 @5 2 Geomsmseaflednr FngILIOLITHLS6T
FnGNewions: Puibensuled FomUBSHET eveogl &TTLCET.GaeTs
asrrszsmuu@é}mg.j eT60TC6) @y_sg, 2_Geunas5PH6iT SNGHISHHEM6T BHHD OFUIISNE
PEBTL| DHEMEUHEMET HEWTIQLILING 2_B60rd: Dh&HemervBa6rTs: MHMN Geueior(BLD.

Sidsere| smDME (pedtevflemeouilsd s606mLIB SMSHILIOLITIBLESEDET [HETDTE
msnuuuu(Bg,gjsug,rra) Sp&EVB&HETTS  IHOLULGSEDE. BBS (PO
‘aumiseeo’ (roasting) ereiim HHew&SLILGSDE.
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OUINZIEUTS F60eWLIB STHIHHEMET 2 CeoNSmhISTTS RB&HHD O\FWOSDHE
WP QIMISSHE0 CIFUIGH M6 DhSHWEBS&HETTS LDIHDLILIGSME.

e.em : 2PbS + 30, = 2PbO + 2SO,

SMIU6ET GUITETH EUNBESSLDMET  Spserdlzedl RBHS SHTIewlsemerT
HWeTUBSS 2 GBeons SpsHmenE&HT IH6m 2 BNsm&aTTs
RB&HHLILGEDS).

1) sITUDILST, ObbMavB SIBHIbDAOT RBDHBLD

Bbs SpSHmeBSEH6T, epleul 2 emeoulled TBSHHSHEHT6TOTLILILL
seosfuLer BeTHrs QeluUUESSULG RE&&SWD QsWWLUGSDS).
Beueflenesruied 2 Geonad HMID siTLetr Gmesmaenen® (CO)e_meundmag.

1400 °C
er.&m. PbO +C =—> Pb + CO

1) smiuar CuwmamsmavGLal (Beb) Obdmev®  HTHIBBN@T
RBHBID

oarg) ©_emeoudled

e :Fe O, + 3CO > 2Fe + 3CO,

111) Feoamu® STgHibsalar saraiud ®H®D (Auto Reduction) :
Fe0emL® Sl mbg sMoinsens (Cu) INsasEaS860, Fngeme smhHiled
UGSSWNS QIMILILSTE0 Sph&HensroBSH6ITTS LDMTMIHDG).

2Cu,S + 30, = 2Cu,0 + 250,

sMHM OFSsHIMsS BnsSgeasTed  QelluBme HSsMESDE).
BSujeiter 2 Beons  Feoewu®B, 2 Geons DhsHemenvGLeT  sflemeutliL g
2_Geonsgemsuid, SO, epwud 2 HaN&ESSEnE.

2Cu,0 + Cu,8 = 6Cu + 280,

V) Oi88 eflenendmesT LGs 2 CeomadsTe0 Fgiesemen (BT SBEHSHE0:

asiiemwl  wpewp : 6giewwr (Thermite) wewpuled 2 Geons
SpsemenBaeT ey ileslwsgi et sfeneufdeimen. GewmbEs eflementSmest
a&meTL 2 GeonsmisemeTr eupmles sSngeNd;phHs SLUOLWTES
QFWAISNGS, Sp&Hedinet @BG&Hs SMIeniuns s elenerdnest 2 eter
Gsmiewib, &smeodwbd, dlguiefllwbd GCumnerm 2 G6oms &6
LWeTLGSSLILGEDS. BB SLUuaLwiss eflenensst HHeH Qeuli 2 LS
eflemenigem@Ld. 2 (AW Bemeoufed 2 GeonsmisemeT 2 HUSSWTGSLD CUME)
s AHPH Seme] el QeuefGWHMLILGSDE.

quam: TiCl, + 2Mg ——————»Ti + 2MgCL,

TiCl, + 4Na —2C

-@ X aigly 2 _Geonseflwiedleir O\STeTEEHES6T

> Ti+ 4NaCl




V&Y (1) Spsemend (Fe,0,) Siasellwsgi e  efleweinbg
2_maunden 2 khAw Loy, &mLEg]GUHGDT Snuileo gswn_emrrmrma,smm
Bemertraaey, efiflFed erpLILL @m@um&m QULEYD LIWL6STLI®: g,uu@é,'g_r)gj
8hs efenestenit iLsiGesT SeuliLieflemsnt (thermite reaction) eretrGHLD.

2A1 +Fe203 - Ale3 +2Fe + @eulinb
2A1+ Cr,O, - Ale3 +2Cr + 6euliub

Lty@dddnen asmidr £6yp odrar o CablaResdit trigaseasd (Ag, Hg waetd e Ehisen)

slenendmet OFTLHBSHS &HGCL 2 6TeT 2 BONBMSEHT HHHDLNSH
seflgsBeneouileo sTeTULGEDS. OO SHEWISHHEHLET  i6umnedr
sflemerdmedT SEID Gewme). 6TerTGel BBS 2 Ceons  DbhLGHEMENVBSHEMENT
QQIILLILIBSSI6US60T eLpsold DLBGLD 2 BeonsmisenTs B&H&LILGSENS GeyLD
dleo Gmomsafleo Seubnenr Bigs seorgeseflapbs SLUOLWTES
QFWLIWILILIGSDG).

1) unspesdeit gngeunen HAetreorumt (HgS) smbmled QeuliniiL@sgin
Gung wpsailed (HgO) Sps wmmidng Coeyb Sewg OeuluiLGgdeurmed
UNSI&LDNS QB&HSLILGSDE.

a.am 2HgS + 30, —> 2HgO + 280,—> 2HgO —>2Hg + O,

eeuLiLID 2 euliLib eeuLiLID

® ©)
1) Bigs 2 Geons a,smu&su&,aﬂoﬂ@g,gj &GG\S‘%}&:‘Q')GO)‘Q’) SLuewgs) Qemgs\) P

eran :Ag S + 4CN° = 2[Ag(CN),] + S*
2[Ag(CN),I ., T Zn, > [Zn(CN), 1> o T 2A8
8mig Ag See KCN mu&aS]a) SHEOISHGSLDELING| eWLeDFUIGETTT HHTER63TELL
(D Siwelsea QHTB&ENG. Bbd lwerllser Zn gisenLes sfemsurlifiba)
Ag eow efipuganss SmHBDE).

I11. mulenbwibHmn dped 2 BCOTSEISGMAT HTUIHLDUITSESBH0

(Purification of the crude metal)

SNgIeme ROGSHSHD O\FIIST HOLSHSD 2 GeomsD, FTSMIEwIDTS
OO OFWWILILTS M8, & Cam 2 Geonsm&eT oD iBeons
P lwesllgeit CUTETN NFSHSHIGHETTED LDNEFEDLIHSHIETETS).

TBSHHGSHM LTS SMOIGHmE (Copper) Sty F606mLB SHgleunest ST
by oL@ Cempgdalmbgl [copper iron pyrites (CuFeS, )] SEEHSLD
QEWLILIDCUNE DiPev e sMOT FeoemU®B, GHLDL| DHMID a;g;g,&;w
(sulphur) BGHG\D. ITMDLIGSSE CUTETD OLIMBSSLDTE (PEDDSENTTEd
85 &55D QOFLWLILGESDE. él&gg &Gmn&gﬁcﬂ@mg grru.lso)LDu.lrrsur
2 _GeoneESens OLNIBEITD WPPDSES 2 Ceomsmisemer &rg,g,wrra,@g,a) eT60Tm)|
QUWIT. 2 CeoMsmISGEMeT FSHHD CIFUIOISNEG LD APOMSET 2 6Teng). &leo
&858 wWennaeT &G O&HMGESHSLILILB6ToTg).
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a) emusd eugggeo (Distillation) (b) sbumed sevsassd (Poling)

(c) 2madufsseo (Liquation) (d) wWesrempu@ggeo (Electrolysis)

QOHMBESULLL 2 Cenagens &HHID OFLaSDHE Gg,ﬁ;j,@g,@é;&ﬂu(&b
(g)smm&m SleuDnlett DNFHFMIGET WOMID 2 CEoNHSHHET  SH6TeMLDEMU
STHGI6TTENE).

a) smisd anpdse : HIGFHISD (Zn) DHOID LTSTFD CUTETD GEPDHS
NP Beme0 2_BEoMEMmIGET HBG E\GTHBENED 2 CeONSHMHISHEMET NGFHSHISHEITS
sneBetemaubenn &H5HSMALLSHGS SDWPdD WSEID LILIEDI6TETSTS
Bm58ng. 2 kAW Bensouled 2 siter LNflsO5GSHSLILEGID 2 Goonsd smiigs
aRSsILLE M 2 Geonsbd UDLILGSEDE.

b) sibunéd sewdsd @ 2 (AW 2 GONHLD LFMHFIDT &HLOLIT6D
S055ULGHNG. SeUauTM)| SHEOSGSEUSTED NFSHSMISHET 6CUMU|SHS6TSEeuT
Sledeogl 2 GAW 2 CeonsgPelt GuopHurLfed mewguLeowns (slag)
Op&ARCEHOLILILG  BHSLILIGS6TTDEDT. ;_r,rru’ﬂ;rw 8BS @so)mu_‘ﬂsur eLpeLLD
5535 MssILGEDS. WIssLLSIHHS @ESSLIULL amwsseT ceuerflGuini
SMBITSHET Sp&HedlRGarhnsms &BSHB6TMEDT.

¢) emssiniiiszmd : Bbs wepuie eeusefiud, samb (tin) Guein
GSODHS 2 [HhSBemev 2 Beonsid, Fmieumest GoUTLITeT g LMLE OFUIg)
2 wm2_m&Beme Sisssmsaiddmng LfssuuGSns.

d) werue asssMiy(Electrolytic refining) : @kgwpewmuleo
gnieowbn 2 Geonsd Chibleeumuns 6FweLESDS. ST 2 Geors
gjeovr@ erSbletTouTLING, ousvru(Bg,g,uu(Bé}ng.j Sianenn B 2_GeonsHs5ms
Qaner® 2 Ll SHenIFed 2 eTer WSTLGS 6smLiguied GUTBSeiTmedtir.
Gsemeaiwinenr 2 Geonsld erdidlereunuieo FTw eugelleo GGG
DOUGSILGEDG. HESHD 2 6tem 2 GeonsHdD GHITLS6ITEUTUI  LDETTETOTTE
(anode mud) Gmdlesreumuied CFBHSMG.

eflenerT&H6T :

Gmmieireumt : M > M™ + ne
edidlesreums : M™ + ne > M

(M = gmiemiowinesr 2_GeonsLb )

8mie n=1,23,.

B g,rnﬁ];rg,smg, & &5 LD
QFLaISHE BHS WILG EDDEnLL
umsmu@ggﬂé}@mnm

850G STuenbW g,nuS];rLD
@srruur'ﬂ GEBMeiTeUTUINSOLD  LDHMILD
STlenWWTer STT & eoor® s 6T
6T & IT LIS| 63T 62 IT LI T & 6] LD aB5 8l
Q& T6TaTLILIL BETeNS). HLSIEOLDTESLILILL
ST FOBLIL. HWIF6D LISTLGEILMIHEMMGLD. LiletTeormLIGLILN6oT 6flenermeunss
smu  eugefleo 2 etemr HMOND GmUUM) CriSereunuieSpbg  erSLsest
PEDENTEHS LDMHDLILIGSDE!.

Grmdesreumy : Cu > Cu* + 2e

admdesreumis : Cu** + 2 = Cu

SHMIWSHIaRU  DM&HSHSHET SHmIFIGCW  ShiSeNBHTDesT. Op6urTed
SNBSS HHS euefleumd HenIWNG eSS MmgeT GHTLSETeUTL LD6TITEwTTS
Grmsleireunuilesr £C  LbgINGEE. DHS Gg,mb]suramm aj,smgwsouﬂ
(sb), e\&elesfluib (se) osgflub (Te), veueiterf] (Ag) smsD (Au) hmib
Wermiigesrid (Pt) Spdw sevliomisemern O\STETmHEHSLD. BbS Sevlilomisener
Brushe ss58sflL 6\1F6ve] HHSHNGLD. GID HSHSHTHD BHs Pemnuied
&538M&sLLESEDG).

-@ X aigly 2 _Geonseflwiedleir O\STeTEEHES6T

ULID-4 : ST TS SHSSSHLLSSTer
ufiGsmSemeor SlewLpLiL)



omfomembd (Corrosion)

ooy siGesse (@®DY IpsmenE). eeusitafl el DRIGHED
@euerterfl  F60emUE), SMOTD WOMID OCUTTHEOSBET GO6D LIFEDE  Lp&s:
GmiuT umTuGeTL) 2 (Haunsed Spdiienal HMbNeaIsSNEG Feo 2_FNIewhis6iT

SbSLD.
e Siflonemb g6t gHUGSEMG 61N 2 MHISHEHHS 6\SIfubm?
Seaupenn LD LfEFSLGLIMLD.

ez

® cpeiim GETHEMETIS GLLMUISEDST 6I(BSHGIHOHTTTDB, QR6UCGUTEITIIEY|LD
&HSLDMET @(HOL Spewfllsmener GUTLLD.
8bs Gsngemen GLMUSEHRSES A,B,C eerl auwifiieyb.

o Gangemess G Aed dMisemey BT 2ermnfl JULIT ELPIQUITED eLPLEYLD.

o Gongemesr GLML Bed Oandasenass eumemeoely [Hewr erhmed.
15.65  erevoraIevTTemW  GEFT&HSED WOMID FULIT  ePIQUITEd  eLPLEYLD.
ersvore\eoonil  [Briledt Goed LGHBEMS. Szevimed Bifled SMOM SHenTOUMS

88 sAESDG).

e GonpmemsGpmul Ceo dnfserey Brmm

E E 1 @ sneodlwid @GemengenL. GUMLE TULIT  eLpIQUITEd

epLeyd. Bopm smeodwid GCemmema®  SMHNed

ey | —lamdn VTP 9 giem AILLGSDS 2 MHlehEEMS. Sl6v HILHEHHS

6T630T6\6uOTL) B! 8By GCorsmens GLTUISmET DLW

JB&S sl @eflLeyd. D@ gOHUBLD LDIHDEISED6T
2_MMICHT&ESAID. LSS LIMT&HS)

BriiseT 2 HNICHISESLSD CFTFHENEUSHESLPTUI
Aed 2 6item @pLDL DpemllasT FiHLILNQSBETMEDT
Speved B & C Gangemevta@ipmiiserfleo 2 sitermemey
SIBLILNQIILISe0emeD.  BFTHEMETTHESPMI Asd 2 6iTer
: SpewflgseT  sTHM) woHmib Bl @Leir

Qa"ﬁﬁamﬂ.ﬁﬁ B Smevdluid AGMTLIYOSTETERLMM 6MassLLEEDE.

auneooighi  eGamamne BGsngenena@pmuied 2 siter Speullset BpLest
uLib-5: By - SIGLIRSSQSETET LL@L QOFTLAYOSTETE@RWLMMILD  bHMILD

Bupsoaamer pmiss CGengemeniss @pmuied 2 eem Spemflgemern

2 eihs SMHMIEYD MEUSSLILIBGSDE.
8y siURUILSHSTe BLHSMETSHNST SMSHEH BHF C1FWE0S6T
etetTent  6\5MleN&SEMG)?
2 Geonrs Afilded (SifibnersHed) snHTIETONS Op &6l ez6sr
TV ITETHEMET  SBIPLILIGTED, SpHEDBHET 2 _[Heumeusest eflemerneuns
2 Geormald Dh&eNIRCermMD JHewLBmE. Sy Sifgseo Eungeuns
SlLILNeS560) B WOHMID smhrfed wpetTeslilemeoued eHLIGSDE.
Sifiggeler Gouduiuled wpHMID HeseomesTenel SpevTTed B8 6medt
& wpsBwns 1eTGaud Bapauns SmHHBCOMD. DL ewndwerflesr
Ghurnied em SGHUILL LGSHuled diflssed apuB CuTg eusii s e
Sp&eInCarHnD HEOLOUDN NBSLGS GCHidlereaumuing \FulsoLGSDE.
D eflemestenl QUMM 6TLPSEVITLD.
Gmifisoeumi : 2Fe > 2Fe*” + 4de
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b5 Crislesteumi LigHuleo ceusrfleumBeitn eTevsL OMesTag:6T 2 Georasdett
euflwings 2 Geonasdeit g Geuenn®p LUSHHS 6\Feiim, iLGSuieo H'
Wpeitesflemeoufled Sp&edizzemest RBSHSHLD OFWSBMG. GMD6d 2 6o SHTTLIET-
EOL-Sp&emen®, euerflloesoreo nguug,g,gsb 2 et Biiled HewOTbG THLGS6TD
H,CO, @mma H BewL&ESDG| 6D BOULLGSDSI SIFIDL BLD6DEVMLDED
amﬂl.osovn_s\)gﬁsu 2 eTem DHD isL SpGHeMeBEHET [Bifled  HewIeusTED

maMLIR6T el SmLESDS) SbS LGS eTSTaeTaumUTS: OFWELIBSDE.
Bz6ir Gaudeflemerremiul EEUGUTM) 6TLDSEOITLD.
eTHmSesTeumi Oz(mw + 4H" iss) T 4e > 2H O@mw)

. ) .
6WDNGs eflemeur : 2Fe@_)+02(mm+4H (i) - 2F¢? (§n§§)+2HZO®mw)

snpmlegeTer Spserdlzzestmed eligen AHwesllaer (Fe?') SpsedlezGeombmib
SlewLBg 6WThe SHwesllaermma (Fe’) wmi BGrHmiLL el Sb&enen®
eugsfied (Fe,O,. XH,0) gimeunseyd, Gayd g6 1IDG DL Ies6s
SlwerflEHEpD 2 (HeundeiTment.
2 Goons Smfwraibas SBDBHeo(Prevention of corrision)

2_Geons élrﬂwrrsvrgsmg) g,@g,g,a) eT6bTLIZ)| NysLo @5,é§u.|§g)jsuw mnwg,g,g.j
SIfionesidsens SBHS60 6T6TLSH Lwsemsd GFLisHs LDL(BLDEDEVITLDED LIT6DLD
FNGemeveug) (Surrszrrgp eﬁ]ug,gjaa,so)m S5B586)]D uu_lsvru@é}mg GLoeyild
SiflibreTd  eT6TUZ B0 SamGeflen @R WHEBW Sp&ESHSHIFADTS
SHSLLGEDS).

&lmmnsmgsmg g,(Bas@LD eleflw  pewdpwimeugl, 2 Georss mBerflesr
GHUITLILY STDHDI LDERTLEOSSILET CIBTLIL] Qs eTelems, SBULSTSLD. GID
pempuied GomLTLILied stmswrukb&ar L SEUS6T epsoLd DHeveng Fleo CeudL
OILINIHET Lp&6USETT eLPeOlD FHB&HS (PIQUID. (61.5MT : fsroeormed)

GSODHS CNDTHMET C\GTEWIL, SHTDHMILDETTLEOSSHIL 6T  FHTeormasGey
eflewerryfilbg OLMBLSEMST LNGHISETHSHS Saloul Gevfibmsermesr Sn, Zn
Gunetimeupenn 2 GeonsLieLMBLS6MledT GOUILILN6d Lps6us HOMTH
SNSMI6WT APOOWMGSD. B 6CWINHEUTS LIEGTUPEOND LpFEUSHES  eLPEOLD
ENSSWIDTSEMS).

WetTGeudpemmuieo, Mg, Zn Gunesim 2 Geons LOGTEUMUIHET HEWHS
snGenr  Siflsgs61sTeT®G Ounenseflesr Ged AHbmesTd emLULTLDEd
LINGISTSESDE).

® 2 EIBaHSS ABTUIDT?

2 _Beors sevemauwing:seo (Alloying) etetiLig) 2 Geors LewTLigenen GLOLIGSSID
PEDDUWITE BmEEng. Spenmuies gl,psuLD BLD&S Gg,smalu.lrrsur LI6T0TL | S6W61T
6\&MevTL. 2 B60MS HEVEDEUSHEEIT mug)@LguLD 2_SM6wILons &by S6YD LITeeOnss
LWeTUGSSILGLD 2 B6omasLDIEGLD. ébsurnso @@mq él,é_r,sur gmw  Beweoufeo
uwsmu@g,g,uu@mﬁsusmeu 85h& SITJEU0TLD S S LY L&D 6\LD6OTEMLDUIMETTS)|
wg)gu.o HLISSD CUNG eTériide ,r_F;l_élu.lso)l_um&mgu.lgu SpEDTITED @és\) diigerey
SILIETT S60bSTED, E(HLDL| HIQEUILDNS LDHMID CueYEUTSDS. Behs6ed HMID GSEIMSwID
@@wa_sur &605GD  GLIg) LF;LD&&@ g,j@umlgas&,ng 5@ SMLESDE). 24s&moC
SHISLD asuruu(Bemg,] S ,Q';I'E.IB-':LD LSIGEYLD  6ILDEITEHLDWINENE). 6T6vTGe B8l Shid
bO&&SET OFLASNS TDDSHE0en. OleueTeafl Siedeog STOTSSHILET HhsHd
S606EMEULIMESLILILLITED, ;_r,rmeaua SREUTDIBMSI. OWLNgIeUTS BbdHuimsieo c%uuswrrmasm
g,u_lrrrﬂ&,&, 228N ShISLD uwsmu@gg,uu@é&gpgj Signeug 22 LUMSLD SHiSSSIL 60T
2unsmssTt 6eeueTefl Sledbevg SMATD SHEOMOULTSHSLILLLE 6TedTLS SS6T
EWIMIHOTISLD.
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2 Geonsalwidlcd LUGIUGSSUILGLD dowdbdu WapSH6T

2 BBBMINSasBHHev (Smelting) : 2 mHEBOWGBHS60 6l6tTLE (B
Qe Geud (pyrochemlcal process) (pyre = @euliub) pewp, BB
srglueaunmesLesr Qersd  (flux) whmid erfOwnmsT Heobg  eusyeuTs
HLIGSULGEDS. SBOY 2 G&B0WEHSS0 s B&AHS&WLNE
QaLULLGSSILLG, 2 Geomsbns RBSSLILLG 2 héw ﬁso)suu_‘ﬂ&) 2_B60m&LD
OUPLILGSDEI. ?L@&é}au.l(s,g;g,aﬂscr Gurg Sngieled 2 6o AHEHSSMISET
genaduwren (flux) eleweriiyfbg, &6 (slag) e manssluur®,
oeefiGwbmiLGADgl. aamwenLr [haematite (Fe,0,)] sngefieo seoal (coke)
emfleWummenaeyD, &etorewribLs &ed [lime stone (CaCO )] @ensBwnsged
LWeTLESSILGSDG. 2mg 2 eweo eeorL@L, (blast ﬁJrnace) NrSCWSLDNS
SLLUULCL 2 emeoulled 2 HESOWBSSHE0 HEOLOLMISDS.

2_smeoufled HEMLEWIHLD Goudeflemeviaeir.

2C + O — 2CO

(BL) 2 (eumy) (6umy)
srflewmgper
6ULDEHSLD
&LLILD
; Fe O, . +3CO —> 2Fe + 3CO
. 27380 (surmuy) (Smeu) 2(6urmuy)
GLIT(HLSETHEMLLLI

56).Lbl_| alIgey 6l emDemLL

&HEVEOTSHEIT
CaCO,, —> CaO, + CO,_.,
SETETIIDL|SH60  (BerTshd) SH6TOTEUOTITLDL |

ey CaQy, + Si0,,, —> CaSiO,
QUM S:SH6T SHETOTEBOTITLDL | dallar (ore)  smeodwd ANCHL(GFE)

fg;ﬂ onel apibzseo (Roasting): eumigser esiLg @m
________ soafldar  QQULILGEIS wpewp. S snglelleir 2 (HSHeweo
g gs”@@/",;L yerefle® & Spsbedllme Sieoeog  &mmesr

- Weirerllemeouied Mg  OQULLILUESSILGSDI.

S b p em mufed LB eweoudl v 2 _eiTer

_________ AW eain slemerLOLNH6eTHET FaL (DFmeaug seoemUGB

/A o gmg el e @b sl 2 Geons b & 6 610 (B)
M N AUPLLGSSTDET. OUTHONTS QIMSHNSE
: aBTOeIILS_ 660 LWETLGSSLILGEDE).

ZZnS®_) + 302(&1 —> 27n0 )+ 2SO

muy) (8 2(sumuy)

Eirus LieosL)
(]

Bomsed (Calcination) : Bpmised eretrugy

u6: oag) o ave> @M ealLGad wenn, @Hd SMHm GE0EOMDED

(Blast furance) 518 QalUUGSsLILUGSEDS. Oungeans Bbs
pempuied Fng HengeuenLBng.

6. : MgCOmI_) - MgO@L) + COZ(MU_D

CaCOwL) - CaO@L) + COz(mu)
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Smsd (Flux) : @ened eetiug sngielLer CaissiULG, Sngieled
2 6o NG5G MmISEHLE efleneutL|fibgl, SngeNeBba LDN&&HSEm6T [BEHESLD
QUNGHEMGSLD. AHEBSD Si0, CUNETHEDE AHLIEOSSETEDID DL UIESETDITED,
smgseienwjenLw CaO Gumeiimg Qertédwins LwWeTUGSDE  LDHMID
SEgsd FeO Guneitpeney smugseiienn 2 emLwegspreo Si0, Gumein
SlBeOSSETEMDWEDLU BeMTHS D&SHSSSILET CHTHSLILGSDE).

CaO,, + SiO —> (CaSiO

(8L) 2(81) 3(Seuib)
Qe dallam  (bma) sreodlwd HAGsL HFE)
FeO(sL) + 8102@_) — F681O3@m)

D& BensS ey ANCa BE®)

o 9 Geonmeflleiled 2 emeoufedr LIk 6T6oT60T?

2_emeus6T G| QQILILIGMS eTeuaunm] SThIGSDSI?

* SIS 2 weSHEHD RCI6NE DemIDLIEML EIDMISTETEsTENT?

IBITLD  &MeGorGLIMLDIT:

2 ame (Furnace) : 2 Geonselwaled OaliuGad wWNHES
LWeTLGSSLILIGES 2 6m60 SpGSLD. 2 6meoulled epetiml (PSS LITSMHIGHET
2 eiTong Slewer SIBLY, LensGUsd, HmID & Siemo.

SIBLIY eI6tTUS FTFHEna SQLLLILIGSSISDSTS: 2 _emeoulest 2 stGar
2 6TeT UGS Sh&SLD.
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SMMGUTEaLGIL&6iT, LISHIS6T, BuS6efeHIN0mISET, C\SMIDLILSSET,
anmiGLDme&6T HMID enellLiblersst GuUTsTD 2 ulTauMpHeDsHHS
SSTHLEDIDUITS HEMETHS] CLPEOSHIAMISEDBLD HMTTLIEDETS 61STET0T(BETEITET.
2 ulT StewwLisefled HenLeOLmID CoudeflenenaEhLd SMTLIET GFTLDHIHENETS
Q&TeTCL [Babdesimer. Suihensuled SHbHE HDHGSS SMLEGLD 2_6uore,
LeoGaum) LDHHSIHET, LSS, UG WwHmId Suibenseuru], 6L Crmeduid
Gunetty  erflOLIMEHL&HET SpBUl DHEDEMSHID SMTLIEHl60T CHTDMRISHATISLD.
QFWNENS BEOLPS6T, LIeTTevIHGSH6T, O\FWhHems QILLT GCUTeTmemeuu LD
&iuesflest GEFMDMBIGETTELD. eT6oTG6u SmiLesr WsLOUfWw  eTeturevoilsemnauiled
@ETDMHIGEMENTE: E\SHTETHSHGSID R SevllFfmlLeuminbg GCSDTEGLD.
smBdsasmamsasib(Catenation)

SN, S6TH SNESHHMENHOHTITCL S HwTL  Fhidel semer
gg)u@g,gjua Swevettl QubmieTeng). &gl smiuefles HODT® SeofedAmLi
QMBS GEWIDTGSD. R S6efllbd Seorg) &@155@5é}m|_(3u_|
LNem6ToTLIL|S6m6IT &@tmrr&,@ ewrflu @a)&mga,so)m 2 _HeUNSGD LI6voTL
SRS SOSTLIMGESHD LTI eleTUL@BD. &SMTL6T egmiseHeT &eo Lrs
ePESaMISHaTe0  SmewriLBelensl GuTeTm), HIEOILET DiE)5HEHEm6rTs
Q\FMewIL L85 BevTL FhRBeSHemeT aNLBSHHID SMEN6sT C\STETITIQHSHSEIMDET.
&60LIM, LImeoLiTeiv SpBwieunenmll GUTeTD oo HECONSHMHISEBLD B&SemaL
LetotemLl euemeflD@LI eWbmy6iTeTeDT.

D



SpSHETLOIMN  LNEDETTLILBEDET SHMTLST aDLUGSSHID 6160  [Brisel
ahaeGal NMeTSe6T.

a) BTG ROEWD FHLNWETTLIL|SHET |

C
H” \"H

H

b) 86 @il Beewmiiy wimd Sreme ebow salomamiyss ( ~C=C)

C) ®® WUfewewriy wHmd ;G ebep  ssleny (—C=C)
Sisoevg Brewi® @orenLlt Mewmewrliysst (C = C = C)

Gmg)esamn_ &I@Gﬁgg L‘ﬂsmsmuq&,smmu.uo SMITLIEHT él@u&&,m LbHM
SMITLIET &@J&&@L@mn Di6060Z BEUMICUENSHILITETT  NEUD) 88 ETHL BeoTT
gnLBSS S6Ug BeiS BEOTTHMENET [BEOMEIEFIISHISHESTETHEITDET.

@msnrrgu LisoGeum)] @mg)asaﬂa) NenemrLiLjsener eMLGSSHID Smewewt
SMITLIEHT G\ump_’)]@uugrr&) 3ig| usvr@a,g)g)surmw QMUBKSSTS SHDBEDE.

qeGal  STLET SD&HEUIL  LLSeTL  OUhBIBLLSET  epeold
LeSIpESSETEmID QUMibEg Sigmieuns 2 siteng). () Sida erevreniisenguieomeor
G&MDMmIGEmET &@@n&@g@% saBdls OBILIMSEESMmS ahuGSsIse B
LeoGeum| EUEMSITETT memsowuq&,mm TDLIBSHSISH6V.
aamiGrsmTuaIser
* AL GINSMITLIENSH6T 6I6TTMTED 6T6T60T?

SITTLIENT LDHMILD ML TER6TT SpSBUleunenn UG HLDG cLPevSHFamIs6riieo
6\&mevoT(BeTen GFDMRISET DD GIMSMTLIENSH6T 6T6vTLILIBLD.

emaplGrraniueraet Quen®G WMeyserns NfaslurGsTerer.
diwawnaer Sppssemdd mapLGrrsmiusrsar, (Open chain
h drocarbons) wpmib epriurL  smSel e Cmaniustser (Closed

ain hydrocarbons) Sb@ib. Spbs smsel wamL CrramiLeiTaeT HHelGLIs
mgn)L(Bgnaanusur&,m 160605 HEMEFEHNNS (EUEMETLILDDN) EHEUDL CIITSITITLIETTE:6IT
GI'GOTIJIJ(BLD
SbHs5 whHpb appu FRBSSASTLT aaniGrmsmTudiser

SpserL  emapl CrrsniueTsefler HewULEF &S5STMHSD6s
6601l & SELD.

1) GwiGsm Beemse epsossam CH-CH,~-CH,~CH,~CH, n-6wenrGLeir

2) CH,-CH-CH,-CH, Senengsmdel epevssam LGsmaLIeEL6H

| :
CH

3
3) CH, — CH, ens&Gem 6Wi6iGLGH, 66T eLpevs:sam)
(cyclic or ring compound)

CH,
® GhseworL élso:svrgg,l GgipmisEHD  swer  eauaismaufeo C

LDOMILD H Siemisaemnens asmemr@enereoreun?

Gmg)&,rn_l_uul_ 6iTer @g&) ?D_ergsmgﬁsu 2 _ererr c9‘|60')6'b1"§3§] SITITLIEHT
&@5&,@5m €60TMIL 65T 69601 Q,smsmer,&,uul_@ () Gg,n(%&m@ asmuausmu
2_CUILMSGBGTMET. Sp6oIMed BI6WILMOUS| 2 SMITTHH0 BTG SMTLIEHT
ie&HE6T CHTCHTLB HeHLILNED GED6TursHLILILBETTer6nT. ShSMeus| SMiLest
Sl gmusmSailuiieo 2 6TeT @b STTUEILET SDTSSLILLE B Sever
2_HEUNSSULILBETETEI.  ePETDIoNS 2 STICISHE0  STTUET  HTISs6rTleot
smBE epLUILLG @@ CUEDETLSIEDIDLIL 2 hHeunsSLLLG6TeTg). 6601Gou R
epLULLL. &Sl emamLGImamiLe Si60605 6UEDSITL  6DEUDL GIMSITITLIG

sTTLILGSDS).
D



WS AN CIMSHTTLETSHEBLD (Diefl>@Ligd DHMID CuemeTW
DL BITSITUENSHET) LImBD DbOBHETH6T, H60E6TSH6ET LDHMILD
Slevenseiigst erenid Nfleysens 19fssLILIGSsTDEDT.

1) smiueT SlemissEpasamLuled @bhennLl NeneuoiLg:eneT DG C\&Tevor
DAL CIMSHMTLETSHET Dhe0BEHEISH6IT 6TOTLILIBESESTM6OT.

2) SIL6T SHESHEHSESMLUTEO GSEDMESLILFD 1h ST 6WLLI Len6uoT ieniiss
AameiL emanlLGrneaniusiser Speodenser (Alkenes) eres
SNWLPSSLILIGS6TMEDT.

3) smiue SigmissEbaHmLLT GSMDBSULFD @0 PLILIenemTIenLS
Q\&METIIL. ML GIMEMTLEIE:T Dhsoenaeiiaa (Alkynes) eesmiL@detiment.

5 . G iudiser WwiHnub 1B G .
C-C e@pompulmemliysener LLBGCL  O&T6HTIQR[HSGLD

manLCInaniusTseT Bevpeybm eweanlGrnamiuerser (saturated

hydrocarbons) ereniILGBETMET. DpHEOBHETHT HEDETHHILD Beomeybm

QDL CIMSTTLIETSET Sh@GLD. STLEHT HEISHSHEHSHHDLUND GSeDMBSLILELD

onp SromLifmeniy (C=C) Sevevog @ wlilmswienus (C = C)

Q&TeIL  MaDLGIMESTILUGTSmeT  Bewmemm  6»eunL GiTs miTLI6d & 61

(unsaturated hydrocarbons) ee&Bpnib. Spe0H6iTHET IDHMILD

SHELMEHEISHET [BEDDEIDT HAUDL CITEHMTLENHEHHES 2 SHTTCWIMRISET ShGSLD.
Gmﬁ(%&,rrl_@é FhB el GunaniueissT, HemenssmBel enamlGum

SITTLIEOT&H6IT LDHMILD epleul &rhidhed smwl_('sgna,rrrrumam SpBwienel [Bewmeybhm

DAL CIMSMTLIGTSEMTEHEID GIHSHSHEVMD 60605 [BEDMEDTHEMEULITSHEILD

S (HSSHEVMD. SPHEWIL 2_FHMTCTTRISENET HEU6t lHHaLD.

1) &psetrL Gapmsefled erener BepmEDT DAL CIMSMTLIETSHET? 2 hIGB6T
UBeQ&HS FlLMEsT SMIeuTD SameLb.

a. CH~CH,~CH, b. CH,~ CH = CH,
c. CH-CH, d. HC = C - CH = CH,
[ I
CH- CH,

e. CH,—CH=CH=CH, f CH-CH,-CH-CH,
| |
CH CH,-CH,

3
2) &psetoiL GaMmisefeo, SemendsmiBel GaDmIGATWD eplouiFmhiSe
GEMLDMRIGEMEITILLD  SH6TOTLMILIELD.
(a)CH, - CH - CH - CH, (b) CH,-CH,
| | |
CH, CH,-CH, H,C-CH -CH,

CH,
|
()CH — CH, (d) HC = C—C—CH,
[ | |
CH CH CH

2 3

\ /
CH

2

D



O SINDEISABLET STTUS SBDAWIBHE0

DL CIMSMTUESHET 6TdTLILI(BLENEN  STTL6ST DHMID  6DEUDL TER65T
SpBweunniett GHFDMmIS6T 6T60T HD G bSHIOSTevorGLITLD.

* HN eollomiselen HEWSHSHEBLET SMTLEH LenewrienL ehUBSSHILD?

SITITLI60T &@u&)&,s’n, m,a_ml_uagl_sirr DL (BLDELEDITLDED D, &6r0lgz60T,
EOIBLTER63T, &F6OLIT, LimeoLITey LHMID Ceumevgeirseit (Surrsurgpemg)gl_@m
LlemeoTLIL| S 6061 gmu@gg,jua eLgl LeoGaum Splleysetien pigeysern
asfelsdermen. wHM seflbmsEprLer &riuer gHUGS SILWD
GempmsemariLby OSiflbgI856\&meTEeuMLD.

SMID GFTIDBEIBAND D iTam ADATSHABHTSHIBBHENT

Q@ SfFCsTDsS6T CoauBLILeTTL&eT Sisuhmled 2 6iTaT @b Sigw)efetr
Slevevg Sgmissaflent agsnGSulen 155 SpHTILLLIQS S MU 6T
DIUUEESHET  DIEV60F DI EE6ET6T OFTGSDHSHEWET  CHMEUSEISNSSSH6IT
(functional group) eres1SGmMLD.

SIDCHIDMRISET w6 OSTERTUBSSLD CHEDEIISOSTESSEHEM6S: C\HTEIB
msLESSILGSeTDe. &MbFCebmsale BLEMSSS AHeubmler
NEMGEHTSGSHEMET  SMTEWILDNG HMDBHETMEN. R55 6NeWEFCFUIEO
OSTGImWS 6\&TerL  GMDMmISET QRCT cUenSWTeN 6NenersEnHsd
2 'LBSSLILGS6TDET.

C, H, X opduwaharnsasTan® abuGldD smiuds Gaomiselr
e C, H, X spdwamnempsansten® apuGb Gsiomsemmees (@ma ‘X’
erstTLg Gameogzstigemen (Cl, Br, 1) @nsdsiing).

e gmeword : CH,C/, CH,—~ CH,-Br, CH,C/-CH,I, CH,-CHC/,

Smer GamBeomemamL GIMBMITLETS6T 6l6valld enamL GImamiLeigerfesr
Gameoggstt Gamwmsst (halogen derivatives of hydrocarbons) eresreyib
SNMLPSSLILIBGS6STD6DT.

C, H, O opduiaahDenns ASTampbhsSlb SmTudl GFTLDmEsber.
e C, H, O opdweupemms 6\&meor® 6l6ueuGoun) euenswimesr GFLDrhIS6HT

LGS 6T
ObebBADTDBET

H Ogl,peuasaszgf)\m BB DADLIRE i) ‘R’ 960 udhed® OFuwiL@o
Gung mBWL&E R-OH eenib Spevsammed SenLsdeting.

—OH 6\gn@demws e\anesur@erem enamL GmaMiLeTS6T Sp60HaDTE0S6T
TTLILIBSTMENT. SPHETTL 2_SHTTCTIRISHEDET SH6U6H\1SHBEYLD.

CH,OH, CH,CH,OH, CH,-CHOH-CH,
Speoaammevseafler aungegssnd R — OH eetusnab. @i ‘R’ eetrug
Spevemaeo aned [C H
OpDLPDADBBET

—CHO egnedenuwise\sneni@eem enaml GImamiLeiasT Oheoleenamn®a6iT

TTLILIBSTMENT. SLPHETTL 2_SHTTCTIRISHEDET SH6U6H\SHBEYLD.
CH~C=50,CH,-C=0,CH,-CH,-C=0 etc.
c-C70 | |

H H H

SLIMMTLDTEOIREMONB SiILevigenan® LCrueseoigenan®

Speopeman@Gaefer oungdgsdoo R — CHO, @ig R aerug
SHOMEHNSTES Dlsveog emamlamer. -CHO estiug) eflenensasnes
(functional group)

2n+1]

D



Sr@Lmarmser (Ketones)

g = C=06mengasneHemus OsTa@eTar epamL GaiLens:6T

SCLMetIEHET eTevTLILIBAEITMEDT.
6B, : O O

|
CH,—C—CH,, CH,— CH,—C—CH, etc.

oL emsed SGLmedr reng60 LBemse0 SGLMedr

Qurrg.jsurrs,Rl>C=06r@ij OENES, SCLNET BN1GS aeLGSeTDg.
SCLnettaefledr OWLINGIFgSSILD

&m& R wopmib R! eremiu@uene @585 iebeog GCaumiLlL Sye060860
BTGP SHEMMSLD.
smiurdaidld Smievmiser (Carboxylic acids)

snunsedlels Sisleorisefedt OLMgeunest epevssam eumiim®@ R —
COOH &yeb. 8@m& R a6iug Ope0ense0 6151GE Dievevg enaunL Jer6ir
SIE&EHEN6ME SMISHSLD.

H-C=0, CH,-C=0,CH,-CH-C=0,
| | |
OH OH OH
SUIMTLSES HHSleod Sidlgs Sdlevld LGrmuGenmuils: Siuslevid

—C=0 eetiug smunsedled O\HTSSH 660 HMPSHSLILIGHETDS)
|
OH
mwaiiser (Ethers)

raiseT H O epeossamiLelt OSTLALEMLW STILET GFILDHBISETTESLD,
6I6\60T60fl60 Hzé)s&r BB  MAMLIRET NEWSHEHD RS  DEV6OF)
GaumULL. SIeiB DHE0EDEHED OFTGSHHTTE0 LIHdB QFUIILILILL SHEHLDLIEDL
FSTHET 1S TETTIQIHEHBEITMEOT.

2 gmgevord> : CH, — O~ CH,,CH,-CH,-O0-CH,, CH,=CH -0 - CH,
LSO FHIT FEnG60 LmsHe0 FHIT Bema6d eflemented FSIT
aravLiizer (Esters)

Bewau sAUNSedlafls SidleosHed BHbHE UHENSSLILILDE Sp@SLD. -
COOHéev 2_siter emami o6t igwl, ‘Reienid Speoemsed e\sn@Hullemed
uPS® OFWIILILIBEUSEIT ELPEVLD ETEVLITEHET EILIMLILIBSEITMEDT.

O O O

| I I
CH,-C - OCH,,CH,- CH,-C-OCH,, CH,- CH,~C-OCH,CH, etc.

OLLSEWGEO eT6ivLIT FEDG60 L5EWGE0 6T6TvLIT 6OL FEDGEO 6T6TLIT
C, H, N opduiaparns asmawL Smiudl Gspmiser
OIamanser (Amines)
NH, esgiid 6flenensalsn&sd Sienett eerlLBE6TDSI.
NH

enam: CH—NH,, CH.—CH-NH,, CH,CH NH,, CH,—CH,~C—CH,

| |
CH CH

3 3

L () Xaew ot wbpwb Sjpos Cofwnast



g? )iﬂli'l&i@&'iﬁ agpflugom?
e

mmd  ROH wpmpd R — O — R epdwenbenn H,O epevssafibe euilLam)
Siewweirsenst NH, epeossamiesr @UILdpioutb.

NH 2 _siterm @@ DEML'TEREH T V(B c%e\)sm&,e\) asnedulenmeo LISS® EFIWILILIBLD
Gung) ‘IBLD&’:@BS SemLe@D G giflenetor Slewwedr (primary amines) eieoru@o. NH
60 2 emer @mevor® smgr)l_;rggsur Slew)&EH6T QPrei® (@55 (:94) Geumreny)  SyHEVENS6ED
OBN@dseme LHSHB OsLWILBD Cung Fiflewewr Siewedset (secondary amines)
SevLademper. NH 61 Jlewenisg Epeiim) eDaDLTeRe INEnSGSEDHD R5F H660g)
aememesugprrsvr 6060560 Qg,rr@ Hermmed LBHSB S\FUILILIBLOTUN6NT LSS  epeflemevor
Slewwetiae (fertiary amines) SemLsSesTmenT.

CH—NH CH=N
Erewesor  Slewmiped) (fLDéﬁ]aDGMT SieBLD6H)

N-Bems6d _6ungemmeniosit N,N- ewL 15emged 6\DG6vTemLDET

:GsmawfFib Soeogy wrHund (Isomerism)
SpseroiL. @uewoi(® GFDMmISET6ET HEWLDLILIBED6IT  SHeueslleHe|LD.

(a) CH-CH,-CH,-CH,  (b) CH, CH-CH,

|
CH

3

* Jeaunmlelr WL &GET eT6UOITM 2 6TaTenr? Sewey GrevorBLd
@gg,jmmamsnn?

* (a) pmubd (b) SewipLiLiE6red EISSEMET SHTTLIET HTDUSHEBLD EHEUDL TeR60T
&@5&3@w 2 _eiTerent?

* (a) wpoid (b)SpBweuDlelr SBHSSHIOTET  EPEOSHIRMD  CUMLILILITL 6L
sr@g,emw'? Siemal QPreoTGd G  epevSHsam UMULILITESHEM6TS
C\GHITETOT(BEITETEOTEUM?

(GLDCBGD S LILLBeTer 2 _gnpemiseafled Qsm@ssurL Gambmigerfler
ownseneT 2 ket SpAflwlletr 2 geflujLesr dam wpwhHdssa).

PS50 G&MDD  1NupCLETT 6T60T  HEMPSHSLILGHTMGI. CWLIMTS|6UT60T
weopuiled @gi 1-1TupCLedT eTeNILIGHETDS).

SueviLieug @& 2-156ewa60 LGIMGL6H 61601 HEWLPSHSLILIBSETMDG).
eungeunen (pewmuied B g@FmIluy@LedT eteut SiDPSHLILIGREITDII-

@u.lg)smer:ufﬂ&) Beusfigeor® C&FMDOMSEHLD HLLMS [HLDLDTED
SITETOT(LPLQULD. eisng)gf)lsur SlemIbLILled 2_siter C%sngurn_lgso'r SITI6TOTLDITE Sieme
GaumILI'L.  LISTTLSHED6NTS:  E\STEIuIB6Tenet. R&6Sepeoshanm  UMLILILITLEDLE
a&smer® GCamILLL UL &H6mens: 6\&MeniL R5S5065W  CFTIDMIS6T
RBemOWDTHET (isomers) e LESsieoT.

GHMDMRIGHET, 055 @6\)&,5&@ QUIMULILIM6MLE 6)SHMET0TB Sphevnmed GeumjLiL
LIGTILGED6NE  E\&MeTTebe@D [Bapey mblwid Sieveog) 2GamewDiflgd
eTeoTLILI(BLD.  2CameIDfFS5mes O\SHTETRMHHSD GFIDMISGT ZBCFMIDTSH6T
eeLILGReIperT. @CET=955 ; OWEITL = LGS ; JlFTas Boe R5S
eLPELSFM] CUMULILILITL 6WL& m&,nszszm_smfm)

Gopaei. 2 gngemigHeo Gaipraseflesr SiewioLiserlesr Geubmienio
SNIevuTbng  WMOHOIWID gOUGSEDE. e6orGa @bs HewiLiL| LbAHmlwLD
(structural isomerism) e ILGRETDSI.

SLDHETIL.  SHTTLISHT G&nwrmas@a,@ QQJ6)J(361IQ] SIEMLDLIL|SHENOT  61(LDS
pupdssab. G et REFMDEHSSL aOuWflL  wWpwhHd&EseaD
@ _mser SpdAflwiflesr 2 seflemws HILOYLD).

(@ CH, (b)CH,

0 D



upanfienasmelt  (Homologous series)

BID @gieueny smiueflesr FhSASONSTLT OMID 6NewensHNSTS&S
Sb & wi 6 M n) 651 anguuaDl_ujlsu LLBGWw &Mfbg G&MLDMI&eDarT
aDSLGHSCeTD.  Spevrmed  Ligauflemasefledt SigliLienLuiled HODTH
QUEMSLTL(B (PEDDU|LD 2_6iTers).

&@g;g;@g)gj Quevor®  GFMDMBISET  6(hH —CH Slevg CeumuLGsier
sniuesr Ganwmsefler euflens ueuflensser (homologous series)
eTeoTLILI(B ST M60T.

e gmevord 1) CH,, C,H,, C,H, ...

2) CH,0OH,C,H,OH,C,H.OH ...

GopasewiL Gerwmseafier aflmsmw saibg saalszme,
Beavauflengseafleo 2 eter @eue\eum  GFIDIPL HUDNIDG HBSSI6TeT
GaroiisGem@ RUUIGH Cung @b —CH, Sl CamiurGsienens bHrhissi
SEUOTLMIL  (LPIQULD.

sfibg Gambmsefler ueuflengsst ShaeniL ADLULALIEOLSBEN6TE
6\SMevoT(BEITOTE0r -

1) Siewey @ ONgeuTer HS5ETHMHSH C\HTETTIHSBETMET.

e gnpeworid @ pevoBaeisear (C H) ), Spevewseirser (C H

Speosannesar (C H, . )OH Gunesimeney.

2) ugerflenesefleo 2 erer &@gg@gg Gsrmomuse (-CH,) @meog (unit)

GaUMILIML6MLE  E\SHTEUOTIIHESEITMEDT.

3) Siemey @CT CUMSHIITE eNETHOSTSDHHEW6NTES CIBMETBLILIGTEO R85

GeuBLILIETITL|SHEWENTE  6)SITEHITIQHESEITDET.

2 FNIEWID : DHEOHADTEOSHEIT, Spe0IRENADBSHET WMHMID SmiLITSerdled&

SifleomiseT pBwensy wemnGw C-OH, C—-CHO, C-COOH &o8w

eNenENSHE\STSDHEMETS  6\STET0T(BETEITEOT.

4) @eupmleit SuIDLNWIEd LITTYS6T (Dl LeNenetor 182 LIMT&H&S6D) QbETmest
auflensufled SlemLprbFl6iTErTeor.

2_gngewions, B Leflinsseafieo  SenbmbgleTer SLe0B&H6TSH6T,

OHEOSEINEHET, DHEOEDHETHET, DHEOHEADTEOSHET DbEVIRENANBSHET LDHMILD

sriunseflells Seomser Spweapenn dBSHSHTeTEaMTLD.

Ligeurflemaserfisd SmevoriLBLD Fesflliu'L. Gamod LigBemevsser (homologs)

eTEOTLILIBGS6TMS).

S6p O\HMESHSLILILB6TET D Leuenswr 1,2,3 SpBweunenn S6u6vll&HSaLD.

Sleweu epedtm) GeueuGaumest Ligeuflengsener 6\siflefsdestment.

On'Laiman-1: OpoBsaisaliiar Lpaifians

n 2n- 2)

5Cg 601 CH, H-CH,-H 1 —164 —183 0.55
FGG 60T CH, H-(CH,),-H 2 -89 —183 0.51
LGomGLiett CH, H-(CH,),-H 3 —42 -189 0.50
Ly GLedr CH, H-(CH),-H 4 0 —138 0.58
ELIGHTGL 65T CSle H-(CH,).-H 5 36 —-136 0.63

Gopaetr. SpeoGaciisaflstr Ligaflensulst oungisssdmp C H, , 8me
n=1,23...

D



SN L uanamn-2 : Opsodaisaiiar Lnpaifians
SITTLIEH &@Maﬂm

eTenTETlI&6mE
60T 2 CH,=CH, CH,
LGom.Sesr 3 CH3-CH=CH, CH,
L jie6st 4 CH,-CH,-CH=CH, CH,
6\LI6bTIe6HT 5 CH,-CH,-CH,-CH=CH, CH,,
Speoseiseflenn eungieasdmp C H, , 8@me n=2,3,4, ...
ON°L Mnan-3: Opevandsaisaliar Lnpafians
o~
FEmES 60T 2 HC=CH CH,
LGomemLiesT 3 CH,-C=CH CH,
LlupewLedT - CH,-H,C-C=CH CH,
6\LI6BTEmL 65T 5 CH,-CH,-CH,-C=CH CH,

Oh606m S 6015 61fl6tT mur@&@gﬁgm CH, ,, 8me n=2,3,4,.

s MDEIBaESS auufie wean(Nomenclature of organlc compound)
ue Seoalwer &MDECFTLMSET  &6vorL MlwiLL B 66 er.

&fgGamhiseen aeurenfleams We HHsones BHULSETE0 Sieubnlesr

auwseer gesllggefluns [Benewelled O&emoug HSHOD  SiQeuipmest

RETHNGLD. RFH5H&6060 @@Eg NGBLLBsustor(BEID6sl60 SfilbgFGaMbrigerflest

@so)g)u.lrr&,u euwflLin. Gevevor(BLb. 85601 HNIeTILDNs c9-IIQ.IJIJ6(DL LDg)Qu.D

uweorsmihg Gaudulwellesr ussteomm@eemad (IUPAC) apu@SsLLLLE).

&b HOID Hevil> CHTDMISEDHS LWL @@ UHIPEDDEDIL IGSSSH60,

BEEMSBSI6 (PSHLEF OLTNILLGEHET RETDNGLD. Bbg EWLMGD ¢pewmuest

etresremilufieo SBSHSD HQULIHLS &BSSH wegelleo m SIiL

SloLUNDHS 2. 0&D dpaigid 6T OLWIT  EIPRISLILIL Geuetor(BLD.

SiewBLIBLIMEITEN @ SGHILLILL OILILIBES 605D (PIREIGID RCT SewIDLiL

QUPMRIGLILIL. GeuewT(BLD 6TETLIGTESLD.

@wm &fibgdambpgdsit [UPAC Quwin SpaseniL  sNeulmisensT HLO&EGS
SGATDG|.

a) cpeudsFaned SLmIBuieTer SMTUET Hew)saerflen erewremnflsans :
&flogGengder eLwifler FUUGHeow BID SleliLwLs e)FTed (word
root) eresrSGMILD.

C -Meth;  C, -eth; C, - prop; C,-but; C.-pent; C,-hex;

C - hept; C,-oct; C-non; C, -dec and S0 on.

b) CLPELEFR6D ' _eirem uﬁaﬂ&m (substituents) @eweu eWwifledT (LpedTeI6TTTL B
(prefix) epeold SMLLLILIBS6STMEDT.

¢) epeossaplet emesOsned : Qeweu ewfleo fesreormi@  (suffix)
@pe\)w S LLUILGSeTme6DT.
waraam® (Prefix) : weie6om®, wpageobened wedeeumi® ( primary

prefix) @oevorLmd [Beweo wpeeesmL@ (secondary prefix) 616007 600f1 LI 60

wereernL® (numerical prefix) \HOID  eTewTPEITONCITL® (number prefix)

e Lifleysemma LM&sLLGSETDS).

DESCATT  CIGILING  (LPSEOBEWED (PEITOVGUITLB  6T6TBCDITLD. eI GBLIS
GaMpMmis6fl6lT R85 LIEWILSEm6TS C\STETL eUeneTls GFTDHISENTsS SM&Hs
BTGB LIWeTLIBS6TMEI. 6uemeTILD6V6VNs G&miserflesr ewwifled
BTG SLLDELIDTS).

| opeosrem ones Sgdes Sees dasid 20202 (7)) |



QuesoLb [Bemed (PO Ba6T, BIeRrLmbBeneo eNenesasT@Ss6i
e SiewpesLLGL Lbdlsemar (substituents) emissiLweTLGSsTDe.
GamGeor  eteor WSLILEBLD  COUDEOREITHEIT, DpHeVEMESHED  6T6VT a@guu@m
Hpomae  agnedsdr (R), Hpeosrsed eaer awsluuUBD
ApeosTHAIOSTSSHT (- OR) GurneTmemey @uewrLmid [Bemeo
PO BEHHEHHES 2_SMIEWILDTESLD.

HaraarmeGser (Suffix) : Neirem GaseEnHD LGan LNfleyserns
flsslurGeTerten. Siemeuwineien (psed [HBewed LNeTO\6TTLBS 6T,
BpevorLmibiBened L6t B&HSH6T,  eTevorevoiiied  LNeTTO\6OTL(B&H6T  DMHMILD
616001  L9l60T6\60TITL. (BS6IT.

Wse0  Bewed Iﬁ]Gb‘I'G\GOTITL(B&:&:GTT Geiogdent BemmeDD  SedTEmLDEMILI
SIS STTLIET HTOSHSET QEHTMIL 65T LDHEDTENTN) @msmgpunﬁ]smasmuq
epeold GewewrasLLLESGD (C-C) Bevpeybn Gaibmaense ‘e (an)
aTenID (pSevBemed LNTTOV6TLB  SULPMHISLILIGS6TDS!.

QUL eoLLINHERTLImLS QST BedneyDis G&nwm&@&@ FredT ’ (en)
STETTEYLD, (PLILNEHETITLIENLIS E\HTEIL [BepDEYDTS GETDMHISEDSHS 6T (Yn)
eTevTeYLD (Lp&6eVBemed LI6TTO\6UTTL(BE&6IT QULPTRISLILIBSEITET.

SuewrLmibBened NeTO T G&ESH6T CFTDGHH0 SILMSu|6mem
OSSN GSHWeN  GSHHSLILWSTLUBHITDE. 6llenerS6HM&GSaemen
@;ﬁ]&&uuu.lsuru@m fleo @uewwrLmd Beweo NerO\@ITLB&H6T SGLD
O\SMTBSHSLILILLETEIT6UT.

TBSHHSHHNLIS @ DAL CIMSMTLENHEHHS - 607 (SpmhifeosHeo ‘e’)
SHEOBADTEOSHEBHS - 60 (* —ol’)
DpeoRanGEERsES - g (‘—al’)
SLCLMetIBEhHS - 61 (‘—one’)
amunéerdlells Hleomsersd - Quis e (‘ —oic acid’)

QCr 6UMSLITEST uﬁsﬁl&,sn, LIOLIEDETITLILIS6T Hev60g) eSS ESe6iT
Qi@ D60e0g| APEITM APEDD BSHBUSSBIDL QUIHLDTETED  SHeUHEDDE
G&M&Es  WPpFHevBened @maanGasassn, Sleveog GrevrLbBeneo
LesTO\eorTLBa6iT SpBweupmMIDG psdtesi ewL (di) ieveog ewT (17i) erevt
TWSLILBBETDETT. 6m6U 6T6TT6milLIed (LPESTE\ETTTL(BE&HET eTeuTLILIBES6TmeDT.

B CampsPe LPA@e) LsvLTewemTIL|@6) Siedeog) eleneTSEIBTESS @61
c%&u.lsmsn Gempgdest a;r,g ST IO 6TT  BeWETMEHSHLILILIQHSHESLD
TEITLIENSS GSMISHS 6I6WISH6T  6TLDSLILIBSSTm6DT.

®wm &M Gmbsmsll OUWAEL Gumg SpsenL  euflewapenn

MesrubmLILL.  Geuetor(BLD.
aemaeT - aemenfied peie\smmGaer - SeRnLmbBee eORMLE - Wb WG - SHelILIELENETE) ~ eTEHIEST
1 2 3 4

aemenfiued e G-dpasofensr e G-aremaar-semenfiued (peiiem:@ wppd Sy mbiess CeemG

(1), 2), (3), (6), (7). (8) wpmub (9), (10) (11) SpBuaupBipe Sev. 6w
gGsenild CaumILIMLEDL 2 HIGHETTeD &SeWTLMlL (LPREETMST?

(1), (2) &8wemeu erevuTs6T OHMID 6Tevorevviiied AL emL GnIlLILIeme.
Bemeu @uevorLiid Bemed @so're']so'rm_(s @s® eWsLILLLem6. ,@gswn.mo@smeo
AT EOSTESSSH6T 66T JNwWP&HHLUEGL uddsafler Beneo LDﬂ)Q_lLD
erevorevviigemas (position and repetitions) Spdweunewms GM&s @) WHMILD

@ uvweTLGESSLILGSSTDET.
1 2 3 4
e.gm: CH,-CH-CH-CH, 2, 3 —ewL-@GemnGm - 19u,-er6br-ebr
| m oo e e ® a
Cl (I

L () Xaew ot wppwb Spos Cownast |



(6) wdmId (7) SpBwemeu BaDSH6IT cLpsvHIRNIET DeWIDLILGETIE0 2 6o
ueofememriiseflett [Beweo LHMID eretoremiidemaemwits  (positions and
repetitions) upm) 6\sfeflsdetimen. Gempmiseflesr BenmeynT FHesTemDENIS
&Msg asfleleasd wseoBemed LeaeniGLenr (E) Beweu Gevor(BLD
6.7) O\BILITLEDLUIEDEULITESLD.

54 3 2 1

e.emCH,-CH=CH-CH =CH  ewetr. — 3 —mest — 1 — et — &b

® ©) ® O ®) (1m

(9) wHmib (10) SpBwemey RETMHG GLHLLL 6NENETHESTSDHBEM6NE
asnewiL  Gaibmsefles W HeiTenD eNenETSOSTSGDHMET 606V
sflemensa\sn@dseflenr (1) Beweo HMID erevorevviigenswit LHD FamiBesTmeot.
B SMLUMISES 6NDaTsEaFHTGSS BMEUSSLILLBETOTS eT6ITLIMSU|LD,
T5SWET (DD LB6TTBLD LB6TTBLD 6M6mesIdSTSHH6IT SeweutTssLILIL (BeTermest
aeTLEMSWID B& BL&HGS 6sHladeng. @ NOI5STSGS R
Wpeon WLGCD BEDeTTHH[HEHESLDTEUTEd HSHET  (Lp6edT  BLOMGEDIT  6T6TTLINS
TS CeuETITIQUI HEUALID S606WED. DIST6UT| ETEUIMETTILIED (LPEITEGUTTL (BEHSH6IT
sMUulLiuLLeNeoemevaiwelieo @RCr ellewensOGTGHH6T  LetorBLD
SLbaupsileoemed  ereTLIOLITBETUGL. QeOSLUGLTTED, HHBLIRS
Gampmseflesr aLwiisefleo SeliLenLd a&med (B) wpsevbenso Llsiraerm G
® wohmib GuevorLmbBeo etraeormiG () SpBwemen UG  HEUDTLDED
SLDOUDN\HSHS6TMET. DHMeme SLLDEILIMEOMD GLLDEWLIMMDEYID GLIMTSE0ITLD.

e.em:  CH,-CH,-CH-CH,-OH Kupl - ereir — 1,2 — emL - Sp6d
A)H 5) ) ) (10) an

BOISSD VBT ¢ s EHdHS QeoLuled smpusrefl (,) emwuwb
arerenfiwed GMuiGssT wWLHMID OUWTSSHNUIGHEHSES BenLuled
BeRTLILGESMEDWID (-) LwI6TLIGESCeu6ToTBLD.

S SiewLTed ETING GHLLL LIBSHET SHEESLDTETE SeuhHenmLl
ouwfig Gung Spmde Jsgauflengenwll LWeTUGSS Ceustor(BLD.
SrpBemeoudied eTevoTeTvNILIEd (LPETOICUTL(BHSEMONT SHHSHHED CNHT6TOTSHFOLTH).
dlev ugdallmeir : X (GamGeorm), R (Sp6demsed), -OR (Spevansed)),-NO,
(ewmLBrm), NO (ewmLoGsron)...

Qb Jemlifed REMIHES GHULL ENDETSOSTESIHET BHEESLDMETTED
Sieupnileo  (pgestemip  sflementgngnGPHemw  (principal functional group)
GaBOSBSHH WS SUEUILMD Bewed LNGTODIMLLIS  6T(LPSBEU6TI(BLD.
DD WSS 6NEDENSHESTSHHEMETUID LIBSSH6MTSHS  &(HSEeU6tTBLD.

WPpa6tTemD eflenensasTE&Ssaer CsibasBH560 WwHMID aLWfES6I6d
wperegflens SeflssiuLGauenreueanmdlenr SohiGeaflens &G
QOesM@E&ssUULBeTeTE. B5605M1&S QuerLnd Beweo LlerO\eormiLms
GSN&SLILGSETDE).

-COOH> -COOR > -CHO > >C=0> R-OH > -NH,
Siileold GEULIT  SpeOReman® SCLTEH OhOSADITE HEWLDETT

@



OnL enanr -4:
feowpadl gesfledplLamins efeneosasnedseler (et G HMID Leire\eorm BaerT

616N S

SIIGCAMEDEBS6T -COX GamGeonamieLnenesd STTEILITEneTTe0Eanemed®
(8@ X eetiug GameogeiSismi)
(C)0-X

OHEOHADITEOS6IT -OH emamLamgen ) -~

b0 BSHET -CHO SoLIMTEmLDED SMLITeLIREMON B
-(C)HO StECerom -gT60

v
AHeWLDBSH6EIT —CONI‘I2 SMTLGLMufled 5nﬁ(8unw

-(C)ONH, ayitonn -

SIELDEITEHEIT -NH, SIBGewTT SI6mLD6DT

SmiLSeres: -COOH smiLngerd @%ﬂoﬂa&m

Sueotd (C)OOH \‘%a, Sieotd

FSITSHET -OR (R)c%mﬂ

6T6VLITE6IT -COOR ab&rw&rw (R)...smiunsetiGeor
(C)OOR R- aysadamioumeas  (R)... e

ECLTEsTEHET -C=0 b5 Gerom -69601

EOIBLEDIEOSHEIT -CN ( 4 ' anMr -SMTGLITEN6TTL 6T
-(ON 1 ‘/ DIBL 66D

SNTUST NFPSHADDD TINBDT BBBH

1) Gsiipgdev 2 6o eflewenisOsnGSHeT WOMID LPHdsefler Beweosnuls GSMSGLD
ET600T&H6T Se(BLDTETTENED] G6MMENTS: 2_ETETEUTN)] ST HEISHSHEHEHS BN BB 6u6oLDTSEeurT,
aueoL(HHE BLDTSHG6T eretrsHeneT BBHE0 Gauetor®LD.

2) flemenn505TGSHMmeTs OSHTOIL SHTTUMSS UISHSSEDDEUTE 61650160 6001
aIPhIsGeaisr(BD.  Qeueumm eupmiGh Gumg HAeoCmImisafed g wWHeoellHemwiLi
LNeSTLIHDTLDEYILD B ([HESHE0NLD.

3) .CHO, (&) —COOH Gunesrm smdaluler @miHufed wLEGWL GLDOUMID
6enEITSEHESTSSHEWENE E\HMEWTL SHTTLET HEWSHHEHHES ETLOLTIPGID ‘1’ TenID 6T6voTemenoT
LGCL SBwwsed Geustor®BD. oo FbwrhisHefleo Geueumm) ePSHLEUTEH DHeweu () LHMILD
@ edsmener LNedTUHDIDAYD G(HSHSHE0MLD.

Bam. smBl] alg: sMiuelT Slgviefledt BTl OSMTLIT SFhiS-wnen STl &Smhid-
Di6060G)| (PFH6TTEMDESFHIB-mW CHTey OFUl. &FmS-ulled 2 eTaT LHMH SHWEMSH)
SMTLIEHT SITNSHSHET HeW6NT SFHIB-WINS D6V LSS SFHIS-WNEG HDIDHS[HSHGSLD.

'CH CH-CH, -CH -CH

g ____l

CH CH

3 3

L () Xaew o wppwb Sjpos Coiwrast



SdDbs aanaisms old @ @CT @ UH- 2 ewLw sniueT GFIbHPH, LS-
2 6MLW SMTLIEHT W) SEDMIHS ETEITEMEITL EILI(HLDLIQ ETESHENET C\&HTBSSISHE\SHMET6rN

Geuetor(BLD.
5 4 3 2 1 1 2 3 4 5
CH, - CIH -CH, -CH, -CH, CH, - CH-CH, -CH, -CH,
CH, CH,
(BoumTET  (WPemM) (sflwmesr  wewm)

SODHS ABTMS ailh: BIIE SV NSNS SSHNEN LIH-Hen6T 2 6nLU
sniuest Gampsdent sl Fmd-uled Sids LS-sHemeT 2 mLWl SMTLET igweih&
GSODBS 616001 QUHLDLIQ  6TEMISHEM6NTE: O\HT(BSGIHESHT6Tem BeuesorBLD.

CH, CH,

1 2 3 4 |56 6 5 4 3 |21

CH,- CH-CH,-CH,-C-CH,  CH,- CH-CH,-CH, -C -CH,

CH CH CH CH

3 3 3 3
(2+5+5 = 12 seupnesr  wpewm) 2+2+5=9 gflwnewr wewm)

OB anad: QUi Dieoevg NG5G GCLOHULL OFTSDSH6T HeWDHDHHSTEO
SNGFTG&SHmeT Disgalflensuied Hewss GeauewTBLD.

E £ Nz

SpseuiL  Gariseflelr OLWITSHmET SHeuetlldHald. HUDMDSHTET SHTTCTISHENS
srelulLmuserfled  erpsaLD.

O&MESHSLLLL - CILIWITSHEDST (P6TL [BMD SOHMMIBS WPEDDSEWETL  LIWeTLIBGSS
Wfiss ewseyd. GomFapULLLLR () waed () euewpweTer eretrsmefled  ereme
euwrgefleo 2 6o LfleysE@psGL EILINHSSLDTETTEN6 ET6ITLINSS SHEWILMBE 2 _MHIS6T

SMILIGLILIgED 6TWpFeD. @-_museT pSflwiflesr 2 geflewws HILELD)

<% CH-CH-CH-CH, : LMUFBLODT ..t
4_ 3 21
% CH,-CH,-CH=CH, : LMUPL~T-F6BT. ...
1 23 4
<> CH3—(|3H—CH2—CH3 : 2-&CermGu LNUPBLET.........ocveeerennnene
Cl
1 2 3 4
<> CH,-CH-CH-CH, : 2,3 —eoL &CemGrm 1AW BLS6T...............
|
Cl CI

| opeoissrem ones Sgdes Sees desiip 20202 (r5) |



4 3 2 1

< CH,~CH=CH=CH,

4 3 2 1

¢ CH,~CH,~CHCHOH :

4 3 2 1

< CH,-CH,-CH-CHO
% CH,~CH,-CH,-COOH :
< CH-CH,
i,
% Br Br

|
CH-CH

.
CH,—CH,

¢ CH,~C-CH,-CH,CH,:
I
0

¢ CH,-CH-CHO

|
Cl CI

Siiey:

eopiiy :

1,2 — emLGunGLom ew&aGemm i, GLedr...

2,3 —emL@GemGam LGImUMesTéo. .........

2.3 - oL @GemGom GO eI6iT  Shed
1 @ (3) (5) 8 (1

8me (C) eeiug sruemaenrengiges (parent hydride) ewwrfied

2_eMenLmSUIMHSSLD SMTLEHT SiESHHMETS SNSSNg. Cbayd ewer wWeTOETTL®

Slevevg LIGTOSITL(B SpBwieubmred SHILILLILGLD 6\STSSHED6eNE FMHHHSHSHTHI.

2 gmyamnb : CH-CH,-CHO uGrmuGesred @rug CHOsed 2 siter(C)

CH,~-CH-COOH

|
CHO

WpaeemEsmSduled 2 6TeTLasILLBsToNS.
2- sumiiemoed  LGIMUGeTUIEG oo GRS
CHOeb 2.6tem ‘C’ @paeiremipgemisield Sisveog
smismdaluilenr eLwrfled 2 eemsaLiLLeflsoened.

L (76) Xaew o wbpwb Spos Cofwnast |



egnyanb 1: CH,CH OH
wasitem eflenensasn@d : -OH  (-Dp6d)

SMDEDL 6DIB : CH,-CH,
snumanor® + 86 wpseenwn domarsasned > CH,CH,OH
G&MbgHSedT ST > BS 6T e

S ® an
o smmeaond 2:0H OH

| |
CH, — CH,

sniemanleIG + QG a6 eNamesnsn&HasT — C|)H ?H
Gsigdetr OLwir = mg - ger -1,2 -ewL -0  CH,— CH,
G @ O a0 dan
O
|
2 smyeonb 3:CH,-C-CH,-CH,-CH,-CH,-CH,-OH
wpasiem eflenensansnadd : >(C) =0 (@st)
ST OI® : CH3-CHZ-CHZ-CHz-CHz-CHZ-CH3 ©amnLGLeb)
STmanLedrG T wWpseTend elemensansnes

O

7. 6. 5 4 3 2” 1

CH,-CH,-CH,-CH,-CH,-C-CH, QDL IGL65T- 2-6petT

uded -OH - emamLgn&ed

]
OH-CH,-CH,-CH,-CH,-CH, -C-CH,
G&MDSH60T QI 7 — eanignéedl aplc g6t — 2 — gebr
) 3) ¢ ©® ) )

spiiy : GCLhaewiL 2 gnreusdenr Sieled, wWPHeTewLD

slewenigngnemswnes >C=0 (&6Lm) eened, —OH (Speoaammed)z 6fl
3igs WHBWSHEID OLNSETDE.
2 smgpeaonb 4: CH,=CH - CH, - CH-CH,
|

OH
snuenanreng® CH, -~ CH,-CH,-CH,-CH, 6wuerGLetr
Wpasttemd sflemensesnad -OH - D460

FSMUDODLDIG T WSH6iTenD 6NleneHaSTS&S — 2 — Dhed
Gmmgseo womib (Subtractive modification) (-2H) -metr

G&MbgBetT EWLIWIT OIIeTL- 4 FedT -2 - Shed
G © @ © «an



Cl

8 7 6 5| 4 3 2 I

e snyawnb 5: CH, = C = CH| ~CH-CH,-CH, - CH| - CHT

Cl OH OH
5,6 — oL &CemGum — pHLT — 0,7 — ewL meir — 1,2 — emL D0
(1 @ 0 ) ©) D ® ©) (100 (11

2 FHuTanIb-6:
OH

CH
" 23 —emL Bewged — wssGem  oansev et — 1 — Ao

(1) @ 0 4) G ® 0O (n
CH,

S1psetiL. HewibLiLewLw &ifiog GaFirhisefelr OLWITHED6T 61L&

ICZ
1. CH3 — CH2 - CH2 — CH2 _ CH3 8. CH3 - CH2 —CH=- FH _ CH3
Cl
2. CH,~ gH-CH,~CH a b
CH3 9. CH3 - CH2 — F_ (I: _ CH3
T Br CI
3. CH,-C-CH, crcn i
CH, 10. CH,-CH -C- C-CH,
|
Cl H
4 CH, = CH, SPHREH, Cl EH3 i
CH _ ~ L
CP3 3 11 CH2 bH I (I: CH3
5. CH,-CH, =CH, c H
! c] CH
CH, o3
12. CH,=C=CH-C-CH,
|
6. CH,=CH,—CH,-CH~CH~CI &

7. CH,-CH,-CH,-CH-CH, Br
L 13. CH=C-CH=C-CH,
|

Cl

L (7)) Xaew ot wppwb Spos Cofwnast |



OCH,
| 19. C — C-Br
14. CH C-CH=C-CH, TR

& ¢ _Cc-a
15. CH,-CH, CH,
I | OIH
CH, CH, 20. CH, - CH,~ CH,~ CH— CH,
CH,
OH
16. %H CIH 21. CH,=CH-CH,-CH-CH,
CH CH Cl
N
CH, COOH
17. CH-CH-Br 22. CH, - CH, - CH,- CH - CH,
Il I
CH_CH, Cl
CH,
OH
18. CH-CH-Br !
no 23. CH, -CH,-CH,~C-CH,
CH CH-CI '
NS cl
CH

2

o o GaMDsSHeNT OLWIT \STBSHSLILGLDELNG HSHEST HEWLDLIEWLI [HLDLDT6D
(LS SWeYILDT?

S SpseuL aflpopowl LWETLESS R GemngHen

OLIWIEDTHOSHTEIB HSHET HeWLDLIEMLI 'I'_F,LDLDrTGI) a@g@wgm.

1) ewuwrfed @g’)]un_‘m_uuL@msn &LQIJIJGIDLEQEH&) EPEOLD (P& 6ITEMLDE
Fmifelluied 2 eiterm SmTLIEHT &@IEJ&:G{DGT 6T(LDSB6u6TOT(BLD.

2) QaME&HSUULL OUWBSS 6EILMHSSLDme weopuiled  eueOLSBHS)
GronsGan (S) GLU®HS eueOTHEET  SMTLIET Hew)sa6rie
ETERTEIILD  (LPEDMEMIL (Sg,rr‘r_r,ag,@as, GeuetoT(BLD.

3) uddlaemer AHeupnesr eTeTTHST MM eTETTERAWID GSMLIL &6
OpSMIIDNSESHESTEBE AHSNDG SFLITEST  ETEITENEMNSHEHITETOTL.  SITTLIEHT

SIENSEHEHLET  REWETE:8E6U6TIT(BLD.

4) auwfled SMUIALLULGETeT DBS STTLET e s & 6rfl 6T
sﬁlsmsmgmgn@ﬁ&aﬂsm &HFHETHENS  6T(LSECeU6TIT(BLD.

5) geananm sriusr Jlapdet EraTe QomamSnaib Bomey
QFWIWLILILILIQ(HE8B6u6u0T(BLD Grsuruso)g, ﬁsmsureﬁlsu 6\&mevoT(® Gaemeuimeot
61600160011 S6MBHUTED  EMEUDLTRETT  HET)&HSHEW6N  LILGTLGSSE6u6u0T(BLD.

D HUTEOIBIHEIT

1) 2-1Bemged 6\L6TCLETT—3—Dp60 2) 2—GmGior—3—Fremse06\ListTLIT— | ,4—emLmetT

3) 3—yGumGwn—2—&GemGIT—5—3i&Geom OamdevnGermuids Siusleob

4) 3—-OGermT—2—BInGLT  Oam&Ger6dT—] —S46d

5) 3, 4-ewL@Gem@am uypt—1—medr

CH, OH

Siey: 1. 2‘ 3’ 4 5
CH3—CH- CH—CHZ—CH3



sfFeFnpmsaliadr GaBliLadmiser

ueofevallwensH&  GHULL  SADEGHTDmIST RHBLUIEID Dieney
SODBG Jlene| sflewersenrsd LD 2 L LGSemen. SeubmieT oo
WwsBw eleneniaeT BmiG efleundsaLLILBeTerTeot.

Sleme.

1) erflged eflewer (Combustion)2) SpéerdlagGemim eflememaet (Oxidation reactions)

3) Gengema eflwenaen (Addition reaction) 4) ugeSi® eflememaen (Substitution reactions)

l. arfized alanardseir
SMTLET WOMID DiS6oT GHIDMISET, SMDOM N0 ShdHerdleenIL 66T
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efleweoryfidesimgl. CH, 6t emamirestt Sigmisser &Gemmiiler Sigwis:aermed
uBeSE QFLIIILGBET R e

CH, +Cl > e o+ HC

L5Ga 61 sfweeh Bewg60&BeenI® DAL TR6TGBETEnIG
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we\geoaser (micelles) Si6oevg) RHHIDETTHSLILI'L. FaLDLDIRIGHET eTeoTLILIBSHETTMeUT.
wageo(Micelle)

Bifled, GamiLy epevssamiseT aDLIGSSID Ganeteaigal HeT LNEF6L T ILIBLD.
Gamiy Bifled sewpssiu@L Gungl, GFMULNEN cpO&HIaMISHET QBLISS
BTGP HeME Gamemeuger LOFOSHMOT TDHLUBSSHIOUSET (LPEOD FalPLDE
agmmiseneo (colloidal suspension) 2 peuns@GSeiiment.

LEIFED esFedeletT (pLILIfILDTETT DiewLDLIL)

= e

aFeh o paiTdasb

Buei@ GCensemensGmiisafiso 10 ml Bewr a@EHHS6SM6TETOLD.
Beusfigerni® ConFenensGLMUS6 YD @rBgIefl Fenbwied eretrolstrenit G&iss)
Sleupemm A wpmid Beresrg@naseaLb.

GsmsemensGeml Bed Gasmissennsaies deo geflaemens Gsiisseab.
Buei® CFISHMEsIs GLPMULISENETUID eplp FLDLDTEN &Ted RewLE6UeISHEHEHE
GausLDNSHS GESHSHELD.

*  Sleupnled [BraseT SH6EVIILE 6T6tTenr?

o RBhGT GUSHGMS BNISSL 2 LetT SIetoi® CFngemens@GLpmiseeyid
BT OHMID eTetrolevonl Spweupniledo sHevllgserll HBHSSHEmeT 2 _Mmis6rmed
UMT&&  (PIRSETHSHT?

*  QFCHNHMTHESPMISmET SNig CHISHNEG HMEFHSTDED M6USS LNetteorT
2_hmIGHEN&ESa|D. aauaeriuies BsS seflunsl Nfbessn?

D



Grmnidr FmulawSSLD AFuIed

IBMD G&MILSS6nIF60 SH(P&HSSSIlHEm6TL CUTBOISTEHS \STETEAILD.
SD(DHGSSH6T  CILIMGIOUTS  ETTTE\INILILIDFWEDLW  6ILIM@henTas  (greasy
matter) snewrliLGSesTmest. GFMLIL| eLPEOSIaMISHEIT

6T600TE6TOTULILILIEDEUIEMLLLI EYITHEWeNTEEDN 6L L SHetT Na'
SpImISEDETL  GUTENTM)| &HRHS 6\&METE6TMEDT.

JoJ TG Gamuy eLp 60 & e M) & 61l 601
6w em " @I m & miT L 6vfl 667 (Lp 6O 60T f $
ETETEMEMTLILILIENFUIEOLUI  EWLITIHEmeT  GbmadulLd
Swellliued spHhaeTer BorGHmsdu|b ﬁgmg%;’n@;%ﬁﬁﬁm g&;‘ig’%gm
BB&GLD. @&l epeodsam @ap:CInsCumis)
SW&GSGIewllseT G&MLILISHSmTE 6 ) 6iT
AOPSSILGCUTE, IWEHES Seveng ererrelemrullent g Gamiiyy
eLPeLG:EaMS6rTletT DL CIMSMTITLIEN (LPEDETTSH6IT QL IpSH6\ST6THeMeT. AL
SienFe| gHULLTYWD GFMUN6T LIOFOSHETTL DH(IPSHBEI  HISH6TSH6T
apnMeuewensaslILLG BiihasT LflewswenLwd FWWLILGSETDeT. 5600
GamiybBT Siwsseyb, FHiewlssT SHHSDNSD LLMHOLILIBGHETMEDT.
* aemTO\eTTUILILIEDSU DL Glevoflufett g CHTILS gisenseflsin eflemere)
6T60T60T?
GamuLy HDID QLITEI36TL. SpBienen gilewflgeriein Lﬁgjeiwn 6T6T0T616TOTLL
DOHNID HW&HS SpSweunenm Had ;ﬁ@&@ DIZINLIEUSET ApeOLD glewllaemer
SMUIEDLDUITSGSSEMDETT 6T6ITLIENS [HMTD HNIGeurLD. )
Gamiiy LSS STlwle Q6 SiHel weerewub _ !
SMTUTSHE0EDWS CIHTEWIL  (LPeDEd]) R(H SHI(HOUDDD  (LPEDEITEMUILLD
EanLGrm SMTLIENEITES 6\STEWIL (LPEMED) 61&TEuTB6IToNS).
*  BBeIWwen Bieflewyb (hydrophilic)
LenTenLIs 61&TenTB6Teng  &LDLpem 6ot
BeoICmneEs RriSSILGSETDE). Gamiy
* FBGeubOMm pewewr [HTOeum & GLD S088 M6t
(hydrophobic) uememus e&mewILg). | Gemiy
ageniGey @&  Gewlsafleo 2 eren SHEDIFE0
6T6TOTE\6TOTLILILIEDEFUIEDLUI CILITHET H6D6)] SIWES

6160016 \600TUTI6DTITED FHTESLILBSETMDEI. ShH60TTE0
Beweu Hiflevimed mISHSLILIGEMN06MED.
e Gomuy B sorssluBLCUTE
Sleunnilett BIEUNISSLD (LPEDESTEHET FLDEHLD
S W& GL 6T 8 e 6101 G 51 & 61 & IT 6T B
&| 60ofl & 61fl 60 S®HI SleHenm
Be&Beimen. @bBae euflenswns
LULSS0 SMLLULILB6ITeTS).
Gamiy cpevssamsefer BT OeumSEGLD
(Lp 60> 63T & 61T WS S 60 60 )
ETETOTE\CTOTLILILIEDFUIEDLI S LIT(HLS6M6T Crbeé

2R 5oL 6iTgalpLl SHWDES

55 (HSEITMEDT. M- sdsinne gjewll

ﬁr‘ré\mgé,@Lb (LP 60 60T & 61T &@é‘:@LGﬁT Gamiilesr gnu_lsmLDu_lrIaS@LD
BemernsHILLE Deupenn ceuefluled Sp&s m“"‘"zusg’;;’u@ff&’@m
PWISOSETTM6DT.

D



SrerfletT emDWGHEO (WSS HISHETHET 2_6iTemeumm) Heuhewnn GEMLILN6T eLpevSFaMISH6T
HPHSH O\HMEI® @@ Gamemaiger LIOFED 6IeDID SHeWDLiewL ehHLBSHSHB6TDe. RHS
BOFO&H6T, FalplDs SHenIFeosHefieo 2 eTem FGoeTHener Gumeirmy [Hiiled
615 MMhI&606ML 61 &S LILIBESESTD6T.

Biledo snewrliu@b ueGom WEOFO&HT QReTHeDEWHEH 65LDLIQ6YS 66T
2 aTLM&GeuPeoemev  ereleuresiled  Awerll-Siwesll efNevsed SMTewILTS LOFEOSH6T
QeiTemMAOLITETD) 6flevd&aFeod6aTmet.

aT6rGal JWEHESS BHISeTsH6T LE\FSTlEeT IHBMLSESILLE @SMLABE 6\SMhISHED
BemeoulBeoGuw SmemrLILIBeusme)) BapLedr Qeubenm ereflgng: HeodlsflL wpluiLD. ereorGe
Gamifett E\FeL&EET JH(WHESHmeT [Bifled senTwsnFug HBadellGSestment.

f @?p ) - w

T Gendseoy, LpGaubpenw, soaumd, SITAsLL, LSBT e,
GBCBerm [pBreTHEISG6T, SFHIENSOSTLINSESID, [bIT6tTdew 6vrd m6or,
wmpplwid, Ligauflenaser, ELM@BLD dpewm, emigevetiomet, RpdertizzGeamnDmLD,
Gorisens eclleweviaset, LIB6OLB eleweorsss, (T&5S60TeD, 6T&SGemmuis SisleoLd,
ereivLiT, eTevLMSLICHaQET, GFTLILITES6D, LAEIF6D.

@

*  gmiueT LOGamM euemsWITeT GHIDMHISHENET aDHLGSHBTDG. HITS SBeWEVISMEIT,
SRS SEFTLIMESLILEHI| LDHMID [HT6ITE PMHEDDLILNDEILILSET (H ST 6wLLI LIenesorLiLjLb
Breti® @heppLifenenilb @ pLiflenenriy G @ DL, S’
S enL L NenswrLiLgeT Gumeiin eueuGeaim) euenswinest LleneturliL&eT ehLUBGSSHID Smedt
GuUNETDEUDEDD  SHTITLIEHT  JHEWSHSHET EDMIBLLISTEO Bl LETLPSHSSETEMID  C1SHMEToTL
Sgneunss Sepdeimgl. PFemGeoCw  smiuefletr CaMbMmIsEHRSHS6T  Cauduiwieieo

R SeulsgmDBIL 2 HeuTSSLILIL B6TerTg).

SITTLI6NT LDHMILD EMEDLTERET SpBuwieubniest CETDMmIGHET DL CITSMTTLIETSHET eT6orLLIBLD.
maDL GIMSMTL6TSH6T BIeor® UenSLILGLD. Heweu Bewmeydn DDLU GIMaTTLIETSHET
(Obe0Ba6tTHET) OHMID Bewvpeymn ewamlGrm SIS (Speed6iTg6T HMID

Oh6LEMEHETTSH6M)

® &ML OO STTLT HEVHHEHLEDID, HEVEDF EDEUDLIREN, Sp&Herdlegedr, Feou,
emBLIRET HMID GGarmflett GUNETD HMH NEVSHEHLEYD  FHLNEHETLIL|SHED6T

FHLGSSHIBETDE.

e sfleCsibmseafler UaTLS6T HUDMILET SO HSHIETENT OH60SHQDTEVS 6T,
Speoman@GaeT, SCLIeTH6T WOHMID SrTunsedlals beomsst GuTeTD
sflemenge\an@daeflstt ALy uewrseflesr g Spamoiur@eteng. C=C,C=C, Gumsiin

NewewrLiLsemmegid SfbFGSTDMmISET AMLILLILIETTLSEMT QLIMISesTmenT.

* @G OuNgIFEHESSID, DiIbBSsbsgeTen QueuG CsMomsEHse QewLCw - CH, asyid
GanumemLL OUDNMNBESSED, RSSIEMIDL| WLOMID 955 ULewTLSH6T (DlsTeug 6T
NewenisnsNGE) Spdweaubenms asTerBsTer enamLCrmatiUeTsafler OsTE&S Si6oevs)

auflemgenw Ligeuflemasst (homologous series) erestLILIBLD.
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@ BHDME® GLIDUBSH SIS

&fg@sibmiseT CrTCHT Gesmded, SHemerssmBel ieveod euemeTwid GuUTeTD
ODIEMDLILEDLUW SMTLET FhiBelHenens 6\STemThEELD.

055 CLPEOSEAM| CUMLILITLEDLE: E\HM6ToI®, 616usuGaim)| 6UIee)N SHEWLDLILISEBHLETT SmewrlILBLD
SIfLDFCHTLDMHIS6IT 66N SHeWIDLIL| MhHlwisHett Garmbmise (structural isomers) eT6vTLILIBLD.
Beopeybm ewamlGrmamiLeiger emgelleir GUNE SMTLeTENLILSmen® BT LDHMID
eaiub pBweunenn SeuerflufBdestment.

Beopeynng ewamLCrraniueiseT GFisHma eleneaEhsd 2 L'LIBGHETME. Oh6urmed
Beopeybn eanLCrnamiLeiseT LUSOLG cfenensensd 2L LIBSeTmet.

DG 6oL eumpefled, eIGsevmmed WOHMID e155Cemuls iufeod  (HGemulsd
Sidligs ifleolD) SpBWienel (WPHSWSHIOUD QMBS SHDFGFTDHRISETTGSLD.

BewrL  Fhiddsemerd 6&mneiL sniUnHedlalls Didleomseflen GFmQuId 6o
QuUMLIAWD 2 Lj&sGem Gamiilel epevsFamISHeT ShGLD.

BewiL  FrhiBallsemenaasneniL  SLn&Gedlcls isleomseaflenr HEmefLD Disbeod)
FTOWLNGeTl. 2 _LILS&6T QL1601 6T6vTLILI(BS6TM6DT.

@&l LDOHMID 1QLITEO1REIT.  SpBwieuniledt OFWeOLITH, SHeUDHMET  epev&sam)seried
Brieflpoyd wHmId BieemsSD SpBw BITTG OSTSBHEBLD HEWDHBHLILINS
SHQUILIEDLUINSS 6\SHTETTB6ITONG). DEVSTESSHEIT 6T600T616TMULILILIEDSFUIEDLUI SH(LDSHESSE6IT
umeoon&d (emulsify) Deupemm B&s 2 seydetiment.

UTLSHHHBOT lelafiuT®

1.
2.

11.

Waeb ereflw ewamiGramiuesfles eLwenT&samis. (AS))

OH6OBHETNBHET, DHEVEETTH6T DHMID SHEVEDBENHET DhBUlUDEIT EILIME)
PSRN EUMLLTBS6T wirenes ?(AS))

LBLILIGSSses: (preservative) LILGTLELD smiLmgerilells; ieosdett QLILEDTS Samis.
(AS)

ETSS6EUMe0 HMDHIN6D 6N bELING), 2 eILNGD OLMBLE6rled Benngseiiiss
LHDEHBIET OLWITSEneT 61WSIs. (AS))

uhmeneussedlest Cumgl (welding) remaett LDHMID Dhserdlezett SpSulieunmledt
seoeme)  eMflsSLILGSENG. Qhi@ FenSGeT LOHMID &M SbSweubniest
&606M6Y 67607 LILIGTLIBSHSLILIBEUSEO6M60 616TTLIENG 2 _TRISETT60 FaM(LpIQULDT?
(AS))

uﬂaémb erefl SCLMesfledr OLWEnISEnn HSETT ePesHFam| eUMULILILITLEOL
WS- (AS))

SMTLET N SHSHET SHDMDSHFTOL Bewernrsgisasmemend (Self linking)
LI6TOTEmL  6T6ITEOIEIEUEHT]  HEDPS&HBTEOMD? (AS))

agseLes WGHwnemr Serey SiLm H SO,z Gsngg 443K
QaILILLILGSSILELEUNE 2 hHaumS&SULIEGLD GHIDSHET CLIWEDIS Sam)s.
(AS)

ersh)ll_[rrreéaasi) (esterification) eflementéi® Qb 2-SMI6WID SWHS. (AS,)

. &Cmmuse Bl Deveogy &g (alkaline) OwmLmAwib-eLmbmisGeorL

SpBWEUDHDITEL  THSHEDNTEL Db &erOlRBETMHMDEDLU|ID BUNG HEWLSHGSLD
eflenerenger e1?. (AS,)

rBxeflled PmbH esHHeved sSwnileHGh slemenenws 560D
GeudesInetTUML DL 6TWR&I%.(AS))



12.

13.
14.

15.

16.
17.

18.

sfiiog@ampriseflsir Ligauflengsemer (homologous series) euemgwiml, Ligeuflengseristr
ApLnwedLsenst gES@ID Bstongsves e1wgis. (AS))

slewenge\snedsefer Ouwisemers samps. (i) -CHO (i) -C=0. (AS))

SmiLehT FaLlenenTLiLisefledr epeold 6T EILGHLLNEID GFTDEISENeT GHLUGSSIBETDSI?
(AS)

sr,sglsurrraﬂe'o 8mhg Gsmeuid RFTEMevE esuaum OUDLILGSDG esiiLens sfieurl.
GaudFsLETUNBSEETLILD 6RSAD. (AS)

Grmuysseficr gmisnwnsssnsweneo sfleufl (AS)

&iflgGaprisefier eevLgnésD WHMID GFmiLTSSe0 cfilevesr DpBweaubPinG BevLGw
2_siter GaupUT@seiT wmeweu? (AS))

NepemTiLEeneT QLILIGDLWINTSS6STEE SInoeLligein DiemwLienu  efileufl. Goggid
855 LT SlLLIDLILNSSOSTERL ges@ID Rrmutilners samis.(AS )

19. efiesfiafisd DmuBwjsiter SifeosPeir OLWEDTS Famis. (AS,)

20.
21.

Grmewsdeir @ Al Fi® assemedled GoiasILEBLCLNE asier Bapdeimg)? (AS,)
RSGH6HT epeossamieir eeosL e Lsitafl Siewoly euepULSMmS euewps.(C H,). (AS))
DiTPTL. aumphensuied erevoLiismefieir Lrkiena ereueuryy Briwser Lngm@efiiEeT?(AS,)

UTLSBHHBHT LISTUTG

1.

9]

D

Sipser. Gampmisenrs® [UPAC auwisemer epsaid deuppet @6 GbLLL

G5MDMISEET BHEGSTENTEO SeUDIE OLILITSEWETWILD 6pgIs. (AS )

1. rGzefled BMmHSH auBHASSILLL Dhedeman®

ii. 9uyGLefleo BmHE QuBSSSILLL SGLT6H

iii. yGpmGuerfledo Qb QumelssiLrL GCommenr®

iv. eeTGLefled BHHGH QUBHEASSILLL DpHdSHADTED

sneugeypul (vegetable ghee) swnflésb AsmAbaneneosefled Gsiisanacilene ereuaumm)

LweiTL@Seiing eeiiLens @ Gaibsieperuieht FienewTepwsesTaI@  siauflésaib.

(AS,)

a. 1C3H6O YLD epeossay QUIMLLILITLENLES C\ETeWIL @ CFMDSHNG FNSHLIDISSSaleWI
QauciGam) augal SiewDLL eumMULILTGS6T wreneu? (AS))

b. Brser ewdwu Gemprsefien IUPAC Ouwisemens sSeiLMbe HeuhHniesr
SiewwLiysener 6\5fsfilssaub? (AS)

c. B&CHTDRSEHESMLCW STaRUUGL @DpeD Wg? (AS)

CH,OHCH,CH,ev iG55 ugeauflens Gsimpgdeit [UPAC auweny erwpgis. (AS)

aID UewredLLl ST@GHsinper? LmGeubpiennenwt (DpeoGeomGmienw) GWImHSsLneor

2_gnpewmssenLei efleurfl. (AS )

A wipmib B erggid Brein® sifisGaiomisefisi epeossan amilun@sst dpeonGu C.H, whmib

C.H, 8aubpist e1g) Gsiisens ehievanyfiu Sids mmLb asnem@stengi? (AS,)

FPSMUSHE0 S LPSHSIDTES 266 Dpe0SQDTN6T LIWGTLNLIQNE £ ThS6T ST euHms

aaianm esfeiliiasr?(AS.)

CHQO, sg@ib epeossam QmULIUTLMLES O&TERIL @@ S&MLEGsTDLD GFmQuwid

sniuGeT @L6i/mu  SMTUCGIL@Le GFissUIUELEUNS  HIETSSILIEILINTIGSEmeD

ahLGSSBeG eefiled SpsanaupPine sfepLwierd.

a. SissMsBspsmss sewriweayb. (AS)

b. Guwhaser. eflweuieir CaubsseTUM DL aWPSaID. (AS)

c. Quefleupd eumuefilett Qwwit wng? (AS,)



d. eeuefleupid eumuiemeu ereueumyy LfGFTSNTTSH6IT (AS))

¢. Guhaen. GsFMbSHeT B APSHBWIDTERT LIWGTSHEDET 6ipSed. (AS))

M Grrgmearsmuied 1ml HCearAwe Difligs Dibeoapd, 1ml aHFHeTTEID
&60586LILGSeTET. BhscosmauLett JiLiFeoLupfles Jiusleosdeir Aeo gefisener CFisz
aangBfier 1Bg (water bath) eweudg 5 BusiLraser OQLILILIEGSSGeuHTBLD.

a. Seuefleneonuiletr eflewerauns 2 oG GFibgdetr QLWITLNg? (AS,)

b. Guhsewi. wIHMSDS @ Goudssweiumiigs aumuleons 6slsflssad.(AS )

c. 8g18uneiin efleneraemer erciterOeucinl OLWALG DlewpLii? (AS))

d. e_ewrLnenr GsinbgHetr ADLLI L6 ST wmeneu? (AS )

Fiwmear alaLaw SpLinico Gnlbsab

1.

Biss fgs Subeod GFiIGsULELD GUNE BTG GFnsepenGpmisefieo Sipaseton
SIHSEITEHET 6o GHFFDATHGSLLMUND HIDISSHILIOLMTEIGSHE0 BaLDBeinaI?| ]

i) KOH ii) NaHCO, iii) K CO, iv) NaC/

a)i&ii b) ii & ii c)i&iv d)ii &iii

SpaaabPled 6bs OFdalLer s Dided Bfo seEsEILLE USILGSSHID
ewungema (preservative) LWTLGSSLILIBGHTDSI? [ ]

a) 5-10% b) 10-15% ¢) 15-20% d) 100%
SDpe0IREmanL GHIGSLILIWETLEL LeToer G [ ]
a) -Dh60 b) -gr6d c) -@e6br d) -metr

Sfigs feodb PBlled HewrEsILELEUNE i Dlweflsemns LNflewswenLbg
LBeTeflemened 2 1"LIBBTDG). [ ]

a) euellemwiHp Dieotd b) cuellemLpwimest DiLSeoLd

¢) aucllempwiHm SnPLd d) eueflemiowinesr &mpLd

emapLGgm smiuel emfigeo dflewarnsd 2 I LGSHIDEUNG Oungians euefLBLens

a) Q\euLILILD b) @efl ¢) Qauliud whmid Kerfl d) ulesremyLb| ]

A,B,C &p8u epeiipy ufiGengemer Gpmuseafiieo 2ml aszBermis Siuleod
aB&GIHTB DeuppLer wpeopCu 2ml, 4ml wHpd 8ml BT Deubm e
GaiisaLLLLFl. Oseflaner sagseo o OUDILGLD [ ]

a) ufiGengemen GLpmi A @D b) ufiGengemen GpmimeT A wpHmid B
c) ufiGsngenenr @pmissit B whpb C d) SiewerSg LNGFTSEMET SLDMULIS6IT
5ml BLeir 2ml Difligs ddeosms ANy AMsns GFis&GLD GUNF HMD Jifeugy)
LIMTLIG [ ]

a) Brfledr GupHLpLifeo Dufeols LoD eHLIGLD

b) SublegPetr Cupuminied [Bif LLeoD EHLIBLD

c) e\gefleunesr WHPID FINMeT HEWIFEO L (HAUMGSLD

d) epefleunenr QemepAaui| HepIFO L HAUTGSLD

uMbSHIMTSBILGLD LUMNGFTHMDTHET

1.

Biier sensseienbenws senPiu @ ufiGsngameareow Lfibgerssab GEYILD
ufiGsngemen (peppemwu|d sfleufiasalb. (AS3)



2.

3.

agsemed WHMID a55CeMuis Diseod SpBweaupheon CapLESSuPNL R
Cabslsngemerienw Ufibgiengassa|d. G \Fwedpsppenwud efeufiEsayb.(AS3)
C,H,O sigib epeossam eumiiumenLs 6srewr ‘X eigib sifiwe@siob, smy KMnO,
2 1 6t SpserfiggGambmweniibgl C,H,O,eIID epeossam aUMLLLIMEDLEESTERN. Y (IGQILD
Gsinpsemg 2 e neEGBeigl. (AS3)
‘X’ hpid ‘Y’ SpBwieuhenns SHevoriiwiald.
b. ‘X’ erggub Gsmbd ‘Y’ eig@ud GFMDSFIL6 eflewenfleugned 2 eRwnn@G GaDLD
eapiEMiSemeT USILBSSLILWETUGSTDG eTafled Deusaneruiied 2_evorLmer

Gsmpsemss GMSSH Brset 2 HNICHTESLDEDD ETPSOLD.
uMbBHIMISBILUGLD AFUICOFHLL TBIHET
1. Sa@sdissT DHOID sefieir 2 [heuTenLssT Spdweaihenpll LwWeTLUGSS WBCSH6, FZ6,
RSSET DDHMID FHMS6T apsossamisefiesr wndfiaever swmfidseab. (AS4)
2. agasdamamsnsneam® LprGmeT FALDMSLTES LEssanlamss G alidsmer GsafdaaiD. (AS4)

[ ANNEXURE

PK, estrpmeo eretrenr?

e® Sibegder flenaonpleiuie wLsmaeulss Gmpwdiy pK eaeriLGSsng.
pK, estiugl @ sewrsdleo Sl absleTeihG LNflenswepLBEIETeTE EeTLIS6H
SleTeiLTGLD.

pKa - _IOgIOKa

pK e wdiy ahs Slerellhes GSOPBETHESHT, D B JleTebS
6UGSlEMLDUINEDISTS: 2_6IT6rS)!.

Sileosdett euallemd, eupmlest pKa wPiysermed OFMeNsHLILGSETDII.
Sowdliyser Bissmrsosaie dlme fmswenLgayrer (dissociation)
E\SITLITL|EOL UIEDEULITSLD.

1.0M HC/ éir pKa gy wpgefuib, Speomeo CH,COOHssr pKa wdiy 4.76
ereiTLIEmS Sauesllsaald. Jibleosdent adllenbwi ubnf asfleiiss pKa et S S6T
BSeID LWenenLWSTS 2 6Tengl. eiMwibiss Sileomseflesr pKa wdi| 123608
SO HBSSIDNET  EUleNDEDWs &ML  JHusleomseflest pKa W& 1 wpged
Seuemy 2 eiteng). efflwid Gewwbs Hleomaseaflett pKa P 5 wWpsed 15 cuemIUINSLD.
W&eyb Lievsiisoronest Sifleoraiseflest pKa Al 15g6fl. HPsLb.

pRBwsmseiLs Gepeunenr pKa wdlyser ewungeuns OsmGSSLILGeSH06meD.
a6ieviesfleo  Steweunn pKaefibg wWHILSHET QUPHIGSHD LWLSTHDSTGSD. HeueummITest
walsener Gmriewing Kaesir eumuileons euLpraigeontd.

(202



Q71w - YOOI

N

@i - "HNOD

NI, - 9TWIE - “HN
qoge  |End, -

09I FOGOLLMLLL - HOOD
A998, -1000TDTP - 0=D
05, - QTB@BEFE - OHD
9%, - WUIBEMTS - HO

LAY«

198 -H=D

gou-p=p | Hene

il s K

199, - 1ONUILNIGITB@ - HO

PO B E R RE 4

100@@@NY

@unuIe - HOOD <—
Luweie -0 =D <
coai@ouun - OHD <—

LD - ‘N €—
QoeuiITBW - HO <—
QoeLEME - YO 4—
UueDOITI@ - ON ¢—

a1190ko®

koGicogi

Tad? UMY IPYLSRLALLD LTS

D

|
i
3
)
:
:
i




Gapm smapmmeBT LT

Gapms J. umum, (B0 IECLAUT 1909-24 gewaufl 1966) 9%
Sigmiss®m Subilwed Sifepnemi. et wpevuuieo o eiter TIF
a@ib BpauaisSed w6 BpaaT SuUsSEITSaD, Swihifwed
peeaINsa|d Uewfwmbpesrmii. &nr’r W a% 8 S Laiserei
SHEDG 616 DiwIPaaLI spmi. et BBwnefileir NpAsSODD Boeor®
LFA WIBISETTET LITLT SlieliLedL. Sygmiss Bpieueonp (TIFR -

Tata Institute of Fundamental Research) omitb umum i 158 ewLDWILD
(BARC - Bhabha Atomic Research Centre) Spdweupmiles Bpicues Sus@SHIT
aumii. Seuefipein® ;Bymgrrr’u&@ptb G@mgu.m Sr SigmiFsSalenied
IDOHMID D62 D60 EDEIT 6 GurermeunibHS 586D &G
Qggw %wwmﬁytb u?rluarlr%ls&r Gm;bu?ﬁa?mu%s&r £!.jpl?§ M.‘g

1933 gewreurflufled wLimum P60  SpImMLIAGSTeTTer Sl
sdidigfienr o r8pdiy (‘%gAbsorption of Cos%ﬁc radiation”)
SOeuafluiicLiflsiieomnt el LITSLIT LLLID QWibmmit. Qﬂu%ﬂH Saut 19343p1D

B BESBupLLeN svBLTOPl B Gleueoeo_gell MBS,

Sair sarg dfdwe uweTsms LfLLefled OFTLmBeoTmir. bHwneilihG LDLAWIGL 68T,
Gf_r,rruéo u%m%mu'g Sm. Efl'.C.V.ﬁTI.D%‘I’ m&g’% hHW algs%ﬁeb éb?nnmggé 5@?&6}
(Indian Institute of Science 1ISS) umur Suplweo geopulilssr e wirdifieepunengras GCsiey
QwiULTT. JICUTDSW sSTeosHed Sm euabiteonsd Gmaefleir epeod [(leireont et wirefieor
W36 LNgSIDPTENT) QM WEICaTMWITET DIEISEMD SLLS5MS THUGSS LTI SJERILDTS ST

1945340 pewi@®  ubumuiedo LmLr SeruedL. Sppmisd Bpieuensens (TIFR) apu@gHeonmi.
Gugd 19483p 6B 6%1 5585 H&E (Atomic Energy Commission) [Bpiefl Digeor apsed
SeneoaumaLLssiadsgmi. 1950y ﬁm TAEA inem@sefled @mbHwnetlesr Fmmieo wLmum
uiGspomT. Gy 19556 6Omefiaunsileo HepLOLDD igmissSuiicss DleDBLILWICTLUTGSET eTELD
.5, LDMBILIQEN SEDEOAITSAID OUMDILIL] euBsSmT.

UNSLITENSEneT 6T&LINeiEaTTe0 ASDREGILD [Bapanesr uUMUTASDE @b OFwWeddpsnpuiled
dgpssner Bspsamas 6Osfdissn sfunrer FwerumeL sn@sﬂlg,geﬂs&r @PEOLD  LITLI
2 eoaLspOLDDTT. GsTbULe HAsped, ReOswedwenn Guneipeaupdien WiF Deufler 2 ey
Hp> g Suibiwe weirGambnsBe et IhpIiunig CursTDaIDNDETS 19549hD i
Ql';%u.l iFened BOUBHES uglm%agm g apmsULLE 6seapdilssiurLg. SeuT 19663y
Sbei@ meweufl g [AEAew Iifisflued JpCeonsmens G SmLLGHOD SeOHSOSTETET
Spevdfiwnefleir eflwetienm BH®mSES eHonersHed O\FTDEUNG, G INeMEIS 6D L S5H0

sfinenefiugHeo  SpHSIT.
I ! “;',

C.N.R. g}l 6\Linkimesrifled 2 _6item @b St s GBLOLSSHO QDRIDGHS
BMG&s pgmel HOID HrELILT BIEsFgTE aHCUNGES LADHST.
19473pb Dpeoi®@ BauT g USFMD auGLiemu (SSLC) wpaevauELiLlled
WSsTT. e Omkisesnfled _sier eSS Heogymfufieo BSc Luliesrpm.
195190 Spau@ Baii sorg uUSCerpmbd awHCOGW DL
LOSmesSDESSLID BHHE SETHSMEOLLLLIMS WSOaGLILN0
auppni. D@ JpeMBEEpEGLIITeT Qeut BHU 0 Swba
GauHuiwed AFIHEWEOLILILLID OLDDmT. 1953pd Dpei® &gy 11T
& BoHH BauBsEe Ipomisdlugiyssten (PhD) em&sss0smems
- L QPRISLULLLE. 195430 Dpear@ [eaflenr prmisdssrGevy
[ | M SHEIMLIOSMEOSSHPS DpIMIFH B0 Oeuefluf it g 1958Ipb
= |3 I Q@ Beut Hevig Ph.D 244D auwfed aupid STeRTNew@ LDHIILD
@6iTug WNSHEEaACMEW WSS,

o SewnpBemeo (solid state) pHEID LBLOWNGET GeuHulwied ered Giewmaeafied e @ LSDOLIDD
sfighepnenl WHPID Dieweraupmd PWILLLL FiuGHF EUCOSYEUTTTEUMT.

o St spGungy SHSw 9psofeir Jieflwed DyBeonFewend Gpeflel FEweoauNTS L_siTermT.

8aii 14005@D GLHULL HIMiIFAGSE BOISDTLD 45 Lgasnsenemub 6eusfluli@sitermi.

® 20008yi> Dpeionged mefip@ anuyssv LssHD (Hughes Medal)pmued elsmensiguileommesd euprhisLiLIL S.

2004940 Spei@ Saun PrSw dinleflwed efipems WseiTpSNed QLD
o Bait ymikg HAeowsdw geopsetmaen : SeoLBeveo 2 Ceons pEewen®E Diewliy GHw

swurfiiy wpeppsst, LHw Diewwplilyser, o Geonss smuumer Beveomppriugst [metalinsulator

transitions] CMR @UN@bL&6T, (ppewwnes SLS SSMeir, eoauiCrmuissv (multiferroics)

Guneitpena) SeoLINe) ELINbLS6T HDID Sgmisr GG BremhiseT £ stefi'L. GHBENT CILIMBLH6T.
o Imel ZHGungl Sgnsiisch e efibeswnen OUTGEPETILDIILID, Oswhens Sefle@sisms LDMLID

SHOMiBEl  eudbSpmT.

o 201384yb i@ SHHU P& BaumESHS ‘UNISISem cflhens auphd OsenTeilssg).

D i




	X PS COVER PAGES  TML.pdf
	X PHY.SCIENCE  INNER PAGES 2020-21.pdf
	Initial Pages-TML.pdf
	1 Reflection of light by cur. sur.pdf
	2 Chemical Reactions.pdf
	3 Acids Bases and Salts Tamil.pdf
	4. Refraction at curved surfaces.pdf
	5. Human eye an dcolourful world.pdf
	6. Structure of Atom.pdf
	7. Periodic table.pdf
	8. Chemical Bonding.pdf
	9. Electric Current.pdf
	10. Electromagnetism Tamil.pdf
	11. Metallurgy.pdf
	12. Carbon and its compounds.pdf




