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2 (HeUTSHSULL L F60 LOUGHWRISMTGHID 6lantd GHBIULIGHS.

e FBGUTH OFWMBMSLI LIOLGHWRIGSmeT © BLHSH Geuiub CuTd@ DIH S HHI6TeTenLOSHEHT6
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STJEOIRIGENTS, LOLUGHWLBISmeT Se0GaTd 2 BUSHPH CFUIWSEIHQUISTS B(HHSH60,
allemey GHMBUTIHTUI B(HHSH60, 6T HIPBEF CFUIWLSIQUISTES B(HHH6e0, UJHSH aiFdlev
uslBaum CapmausEpdaTd BeGTH UWETUGSHSHH FmRPUSTS HHHO L&W
Al WmIsemeT  LOTemTed(heHEG —UedWnIHSHIS.

o aaflll (QHLIGHW) cLPeLHIBIH6NT QETBICHTOUSHTEL HEwTL FMIS60H6IT (LI6OLIEG)EH LIMIH6IT)
92 (HUTSHSLILIBLD 61N 61(HSHHIHHTL (Hb.

o HewiL FRIF I LIOUGHW (Pe0HInBISemend OdTemiL LsOLGH WL LSTTHHmIH6i M6
Quends Buistlsemend BChHameusGasmL, TBBIISBITHSE GHBISGL LlenewrliL|dbasel
CLPGVLD DILDLPELSHTnBIH6T EITMIL Ol EenenTSHHUTHI 6UeNeVELITEIB (LPGVSIBIH6NTS
TBBUUGLD  6TTUMS  SIOBTLLD  HTETHHMLEGD  FHHILILIRIBEMENTSH  HIGNTUITS
Oameni(h eUeILBIHSHIS.

e Qualmauler &SP GUBL SHEIDLSCHBL, 56T  HEIEHLOW|ETEN  LIGOLIGSHUIRISHEIT,
LNeMTSHHEGL LISTTHSRIBEN, [HTJH6IT 6160 LIGOLIGHULIMIBNET aUeDSLIILBHHEVTD 616N S
1B SHHIHBM_(HS..

o 156 (HIOLYLD  euenHuiled o wiflw Wellwebenuds ST (B LGS WRIST MBUILIT/
BeUTHHID]  GTRILBLD  6TaTlendH  alend@GHd. Lpalmgmw alBalsbsa 6l  LasrBL
WBelTH (DL SLIbLSHHe0 EHHSH HMEVMU DIGVEVHI DICTTGMTETAITS DLTIDLI [HleneVEMU
Sl FHempend prUfler / Georshsioflesr (Elastomer) Buisbum@ib LWSTLIGD 6T6TLIMN S
allend@®. MUUFlET o WiTeure L56THaIenoemU! a6 @&HeSHBEHTER, O ST hIS6NTS
SMmSHSHSH BT LbH WewiBld ewiBLd HieTalGuI1psHed, BWpdHs MLILITeuT] LewrBLD
Buiedl BlemeoulenL H60 SLBlWeuBens ThHHIH ST ([BHb.

* SMIFLOTAT eSS SBISGSL LIenemiliLdbsHe 2 616 LIeOLGHUWIL LISTTHHHIH6N,
BRI F(Hel aUgalled SIEMLOHBIGTEN LISOLIGHHU FLP60SIDBIHETTEOTE LIS HHMIH6N60
Bupalewgemwil LFurdliugTed Siemeu SUQLIBLD.

o GeuliugHeT (Weieieneouied Bev@Gaunas GILDETENLOWITET HeTenoenUIl QLI  L1eMTSHHdE,
Gauiuflens@ld WenmmdhHe@ (Themoplastic) aiemayd  Sieieumpmen  GLDGSTENLOUITET
Heenenwill QuUBTE LenméHeE Qeuliapigdwner (Themosetting) 1enT&HHoHE, elevaDd
SIMSBILBLD sl aleufldhEs.

e Oaulibend@d auend LlenTehHbemnd CeuliuhaHer (Weieiensouled GLOGITENLOWITEE, 66T
cpeold BHemeuwlmedl algauGHmS UPRIESIL Llamer] @&HefydF OQFuIeusher (psOD SLJLDLI
algauHms ol Caumul L augeudhmeHd GBIl @ GLIT(HeTS OTiBB6OTD 6T6TLIMS
alleufdb@Hs.

o Qauliuflend@G Uemmhalebdleo GuIb@&GL  LemewiliLd o6l  Smenliu{hels e0emev,
GeuliuapdHuwimer NeMTHHHH0 GBISSL LlenenrliLdbsen STenililp. D6 BphsH
GoumILm_ (BT HTTEIOTGLD 6TTLIMNS a6 EH5.

® SFBTLL LWSTLGSSILBD LITeuemeill GLUT(HeTHmeT 2 SHTJenihibenTadd 6amen ([,
WenmggHad@ Gummesents PE, PVC. PP sislwaiBeps @pItilGhs.

PE : Qumelgger ewuser, Data Cable sefled o L' Lpé seusbd
PVC: ail (Bl uteuenedt Bis@Tuisern, e Seneniils sblisefler (Wire)
2 LB SHeUFLD

PP: denmmggdla@l umeuemetl QuTmheTdet, CGUTHH0 CLPIQSHET.
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® BITH6T 61 SIMPSHHILGBLD LeOLGHWL QuTheTaHeflsd LsOLGHU (P60  TnBISH6NT
@8y FHewguied QUfigID OBHBHLOTHL CUTHIHHETNCHTH, CLIHLOLITEILD LieTmIGhHeuTent
LIpBhamisEbhDd STMILILBL 6lalmd alend@Gs. Bbd LeimiGmeurer LITCaamimslt
smllsmaseanmassd QFupBul (B, BTflarg SualmFmws FEHHGD SHaTmDMU
OIF B b GBNLOMUI LOTERTO(HESG a6 G .

® LIOLUGHWEISTNED (LPeudbanmIdeT CUTHbaHieTen alssHHsCsBU  SleuBple UefmiGL
LpBshamisenenu|d (crystalline regions) o meumm LIgGsamisemenuyd (Amorphous re-
gions) @G CBTETEMeUTD CIILINS ail6NdE .

o anpGeumerr GUTEI BHTTeUQaISHH0 @ MLGHE GFU L (BeiTem QUT(HeTEHe6T, Epalenduied
B BULNIGEGS GdHTILS SHeTmemld ST B 66l alenh@Hs. 2 HTJenIond
UL UBSSIBHauSBHTH mBGOTE HTed LWaUIGSHSILGMIMSH alaufdEs.

e Quipma MULfled @I L1 LlenenilhEHel o 6B 6leilend @FFTulet Sienloliiler
ST IBHBHIS STL(HS FeouJ LMWL gemerwl GCaFJeneus@ehL el MULIT
SHTHBPBILCUTHI ATL ML LI LN IL|bH6eT 2 L [hdHl FeOLIT DIGMIHSHET (LP6OLD MUILIT
CPVHFmMIB6T  QAIBIL emaim  @emen&&LIUBLD  eIaTLmBUD  THHBHISHBTL BH.
Auidlemenliygé &6t  Feou] GGG  Uenenliysbser eearad, &&F6Fwerwpenns
s ILIGSHH (Vulcanization) @b etemad allend@s.

o Gungiomenr Sleey GHBIHGL LlenentliLsbase cpeold elluwedenuid L BLILIEGESHHE0TLD.
GDILYS  LenenilILbsenen  SubGHUSBHTE FHe0 BT MLL  LlenewiliLdo@erpLd
LwsTUGSSLILGLOTU 6T, erflweduBp allewBULITT @ GILIT(HeT SHlenL @D 6leTa|Lb.
Ba eaumearBy (Ebonite) eerliu®Gw eaatew  aflend GH. ML UMY
AULBMGHILBHBIUHE (peold BpalmFs@d o L UbBSHaHiGHmeowd Supalmaamul
allBalldhsemeou|d, Wewi(Hd Wewi(hd OFuwis Gumzmleud mUUfer ealgeallbd
GoupiBeoudlevemev. BFH @ FTHHLOTET  GUIGOLITENSHWT60  GILIHLDLITEOTET  MLILIT
® BUSHHB6T aIeLBMFHLILBHHH W BlemeoulGeoBu o eitemenr. MUILIT 6uTIH6T, LW,
flugll CuneipeuBples 2 BUSHSHUTD AUIOBMDISHILIBHHED (LPHSUIDTETH| 6TETLINS
d(bHHIH ST (H.

e OauupBlenevsBGamu LNeMTehHH@SGI LUSTISHSRSNET LUTuled SHetenenwld CamhiusBE
LOTEWI(HSHEG FHSTLILILD6TSHGHS.

o OQuTeishamafenet (CredGuren)l LwWaTUBHSH Bsmears Csameuselled LlenTdhas G
SIS GTBMUIF QFUIH ST (Hb.

* LOUGHWS SHrelwmsamen UWSLGSHS, 2 BUHF CFUILSHHS OBBID o ML
CFlIWSHHHTSH LUTeume ! OUT(HeTHmend Ffluims EeTmISTEITenD STJENILOTS @FHLD60
g LgFFeneisel gBUL @ (LpewI[h 6ISILMSHDH HeVHIHIMTWTHS.

* LLUGHWS SHyalumisemen LLSLGSHSH © BusHd GFuish Lmeauemnerll GLT(hHeTHmerL
vwetuGSHSHw  eterr], Seumens  eT &IpBFL UBHHISH0 Gouswi(Bld 6leTLINSD
AIWBISHHIS. BUILT, NeNTHHHEG DFWeuBenB 6flHHe0THTH TRILIMNSUID 61(HHHISH
HTL_(Hb.

Iy onplem g 3 srip 13



@g@éﬁyﬁ uaﬂwgmé&vm 6))(6h6h/T60TLD

Upsmen Oemnsel/ eemiemsbsm (Keywords)

LIGOLI(EH ) WLIMRIGH6IT

ueffigdmU LIgCaamimelt

o mouBp LIgCahamisel
QeulILdeNd @D  LIGOLIEH S WLIMBISH6IT

Gl ILIEBISHUITET  LIGOLIEG) S UWIBIGH6IT

sUUL®G, WU Pwsel:

Ueeupd el wmisel @NHHId Heuaneh OFevshHism.

- Polymers

- Crystalline regions

- Amorphous regions

- Thermoplastic polymers
- Thermosetting polymers

® LIGOLGHW cpevd FnmIdelT eleflll (LpevHInmIH6T, LSWIaBBISEG BenL UleoTer SienLoLIL]

Fmihd Coupurhaamend GMILILNBSH60

aefll  cpevd mpIBmenud Slemeu GCFTeUBHT cpeVD 2 (HAUTGL LOLIGSW

CLPEVS G BISMGTULD LI IQUIBLIBG&HSHIFH60

LIOLGH W cpeudanpidemen OleuaiGauml Hluiomiseler S auemaLILIBHSHEH60
LIGOLIGH S WMRISH6T60 cLpeudbanmIde GUTSHbaIeTen alssHIBCaBL SieuBplier Lieimig L
LpBspamisenenujid (Cryltalline regions) o (peumm LIpBshamisemenujid (Amorphous re-

gions) GeRISTENT60L.

Iy onplem g
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CpisFdl L 1.2: uUUGHWESMETL UWaLGSHSH LTl CuUTHLEem o MBS
Cauwieupmars Gaywmerl QUL SEHD  HIFUYL  QUTHL &HEHLd
LWSTUGSSLILBGH0 LB allgmyenent GFuIeu].

urLGeusmenmsar : 8

sBBBeUDBIEET : e Byl GQUIHETSHET 6IGILIMS eUMFUINIILITT.

e muUlll GQurmpLlser OaTawiy®mds Gouemiguwl SuicdLEHmensd
SHEVHSIMTUWIT(HEUIT.

o UemmsdHa@l QUImHeTHeT © BugsHd QFuub CuTsid QuiBame SBUILIT
epeold LWy o jusbHd GFuiwb Gurgid uweuGSHSILGL Byl
QumpL_semerll  QuIFBeur.

o Gajomers GQUT(HLH6T 6T6TILINS 6UENTUIBILILITY.

o OQUTHUILL QuTpSSIOTET LIeNTHH HND EGIBISTCHILIT.

o UemmgFHaal GUTHLS6eMeT IGTENOWTERT HTenDSGHD OhalLbeuTet
SHEOTENLDGHGLD BTTENIMIBHEM6NTE  BHEVHIHINTWITHEUT].

o Gajwomerns QuUTHL ST wWWalh 2 LeasbGHsh SHnlG alamenalliighBaTet
FhBILILMIGET 2 60I([H 61N (LPEsTenGULILITIT.

o 2 awa OuUTHUILSGLU OQurHs Hwrer Lleanms H& maLl
LWSTUGSHSHIUSHET (WS WSHHIHNSH UIILIBISHSHIGUT].

o aumias WL 2 BuUSHUIECUTH ULGHWL CUTHETHNE DTS (&HMBSHH!
SleIaBLSHUTD Chremeuwimer seralsTenalll CUaniaidBHTH CFTHBLILIBLD HienllbemaLl
USTIHSMmIB6T BIILLlseT eremiLbGaleamen 6eid @GMBILLIGHS.

o ApHBIIYL OUTHETH6T, LOUGHWL QUTHeTHmeTall  LO60eUTETmMAIUITS DIHTUS
AleN6VEHMMBEUTTENAILITS BHHHD CauewiBLD 66T Ind aIeOWBISHSHIH. ML CLIT(HeTH6IT
Baya@8uTgl Lenmsdladlsr Quends Buicolmeler HIoHHHGHs CabBalamenumshearGnp
Baird 360 Geuewi(hld. FHeT clpevld LWL SHHeT © BLUSHF 0Feve] GHmBeusnL alCHTH
allemev o wieumen epeoll QUT(HETHT aiewralFwDTHemeou]d SflauTehalds CETeiTemeuTLD
TRLMS 66T EHB.

o Lwy e pusdluieCurg mByuluCummenrs sruer Llevd (Carbon Black)
LWSTUGSSILGBLD eTelmd ThHBHId Fmpis. W CHUlaumLauemnHd GMBLILISHID,
swflel o miFow DHSFUILSHID STUT levd LmISeMULF CFUIuD 6lemS
allend@Hs.

LIGOLIG & WMIGm6NL LILIGTLIGSHSH LIGWIL MisH6lT © BLshHd e bCumg Mrtnil Qur(meTaends,
Guevglmions, Gogod Fevo @pamwers OummeTser FHnFp Sleneyseied GFfoHslbBLD
aaLUMBUID FCFTmeuseT GFomenl GumheTser (Additives) ereILBD  6TETLINSHUILD
GSBIUIGS.
- 2 BusHHF GFweaipmBmL RGUBGSHHS CETeTened
— Gupuriier GpIsaenw GbLBSHSH60
— OpAbHeTemmU GBLHSHH60.
- Gflwu gaf, AT HUMBOBEF FHHGD SHOTEOOMUW DIH B SHH60,
— SHUUBEID (PMETIMLIS (&HDBHSH60.
S FwaBBIsEG GFCFTLTEI QUT(hHeTH6T (halwiomarenal.  Gusuld MBeL HeoudBETaHL
LWSTUGSSLIUBLD BB QummeTsepd Gaijwmer QuTmeTaeNGauBu DI miGLb.
o QerdisdHmern (Plasticiser) ereniL@BueeuDd GFJiomers QUTHeTHMTGID.  QFCFTLOTEIL

Iy onplem g 5 srip 13
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Gummesemend BaFJlLFHTed GEpdlibenio (Plasticity) @ifafla@d. o gryenid: PVC @emed
2 MU HFH OQFuiwwiul L BISGWTUISET afledpluTarenelmGld. 6T eIl hiSemeNd
sTauslBausB@&l LweBL  Guwsuens OEpdbFFwnargl. OepdlbdhaHdHeiar OFsvauTsGs
BFB&HS SMRIOTGD. Weteumisefsd (Cables) @i, Up Gusaiemp o BuUSSHUTEICUTS
SlauBBle GEhdpenio Buicoenl GbUBHHIUSBHTE CehdIDSHHH6T CFJHBLILIBLD.

® o awia|l OLIM(H6ITH6IT, L6 6UeNBH6N, LO(HHDHIeUNHH6I, BFamule Gummeiger GuTemeuBenmL
QuTHAUWIBeusBETH LWETLBGSHSHID CETeTsevet (containers) semen o MUSHEH CFUIISBE
wellsh o LedhE BFHFHHAMWLTETS LemTeHHoE aenddsel UWLGTLGSSLILIGD. 2 66,
LITTRISEMETL QUTSHUIHeusBHSTH LWETUBSHSLILIGLD OFTeTHe06aHseT 2 BLGHE CFUIaSHBELI
QummGBLoTer LNenTHHSGU LwaTLBSHS Couewi(BLb.

o NHHEG aUMBHeT 2 BLGHEH OCFulaugBaTall LUSLGSHSLILBLD GFJwrend GFemeudHser
(2_smyewions  HCoummIF CFTeMeudeT) SDIBEHFTHGHWD OCFTGHHHGHH SHMG LWSHGLD
SHETMLOULDL_WIGHTGLD. 2 _ewtell QUMHL &6 Glgnhy Gueiipensy GUITHUIBISBESL LILIGTLIHSHSHID
NemTsHHH&HSH OBT6THe0MIH6MND DIGIITBTRT HFFHSH Heenlowjeien GCFTLOTeI GLIM(HeTH6N
SILBSUIHES L (et (B.

Upsmen OQanmBsei/ eemiemsbam (Keywords)
o BIUIL QUTHETHENT - Filling materials

o Gaomett QUT(HeIT - additives

sl G wIHIN BGsEGBw  SinleymidSHe0He6l
eiteubld eIl WMIS6T GBSHSHIS SHeuend OFISHHIS.

o ML Guimeisaieyr QmBS Couemigul BUIGOLIHEM6NT EGIIHI  SHTEIT60
o OaueiBGoup Myl QuThEBMmeTl CUWIFHSH6L.
o GBaiomer QuUTHeTHeNeT GUIcOLBEN6T &6 SHT6uT60.

o Gajomer’ QU hHETH6T &S o L adh@E BFFTGWL alpHms alaufdHae0.

Iy onplem g 6 srip 13



@gvgﬁﬁyﬁ L/ﬁzﬂu_/gu/éaﬂm 6))(6h6h/T60TLD

Goisd 2.0

Gxi&d wLL 2.1:

urLGeuemenmder : 12

sMHMMCUMIF6: ]

grUuGummefler OQumrpflwenpy Queoysel uBplu Siplenel LTEIL &

Crmas@s o el LWTLGSHIMT].

Weflwedy upplw g@leweal UwWUSiuGS SIS CHmeaud GL

Qummssworer Frelwumsmens 6 Fle] OGaFwieumy.

FHrealwGoresnslen WeflwebenL  afleuflliLm.

Aepowmediear  @upalmauLal DG HLd  Tpid  alldHmsll
uflGamgliiumy.

Bl WLBBID OBHHGHHL AlSTIHMS 6UEDTWIBILILITT.

Bpemeu LBDID GCBHSHEGHHE0 HENBLIENL GUENTUIDBILILITY.

Aualens - alsmy ULl  LWeLBSHS BLLSHHHS OBBID
OBTHEIEHHHS Hralwmisefer HLGHameHamwl aleufliimy.

ABHFID 6160MEVEHTH AB>HH 6 allFHlenul (LPEITEnEULILIT.

ST (BHelen DenpuITemsled ieLevdl alevblevuTesled GaLildaliuL (Heiterm
FHHUIGT DleTen6ud &6l LILIT].

Awalews pubHmearsailarGurgd CuTmHOeTTEINSIET  augaIs S eI,
SeleUeTaleID LOTBBEIGET gBLUBmSHDS GHBILLIHeuT.

urLmsd SLLIOGuSBETE  SiNleymId SHe0He6:

o 186flwied] QHTLJuTenr LleiTeumd OFwBUTL Nl BLSHSHUWICUTHI LOTETOU(HL 6T SHeVHBHINTWITBES.

e mpUUy eumOpmaslel ©i6vevEI F(Her alevCeonaliell DIbHHH60 HITHSH SHLCLTEIOBS HL 19
BB BSHHMS @B STHSCUTHHD BBSDIS. SITadH Siged HapCuBmlueums
puuy eurfler Hemd SiFSflILensS ST (BHS.

o Flenpsmer SULBLUGSSHWeITD MULT et Weni(B SIbL Hlenevenll SiehL &laBenLoenUL

IBSHHS STLIQ,

Ohs Buicdenu WefluleOL elem SIBI(WHEhH CFUIs.

o LLSLGSHW SIMWLILND FHITHS SLlged CFTHGWL Henpaemenll UgliLgpuined DIHSSSI,
pon oiFHaflenull uflFels@ms aufiiuGHs Hapse 1HCy mem SIFEfliemnu eumILTHS
FhaTiLwel &GS

L
(e)

N

> e (F)

o g FaflEG BonHme DBLF ear eumdIwBISH OCuopuy CuBIBUBIsefsy B Auimears

peopdad CrIaldls Fwwmeaig eauUms abHHid ST (BS.

Foa e

F=ke
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afleoCeonaimidsamer  Gbwmrlell aled INMed eaaebd SMEOUITHIBISSTE 96060
BxrRevnaimiGsTeanr  @ibwnmlel  allengwomplel ea@aL  uMTWIBIS G S.

k= g Baig K ez Huwiw oo Nmeear aBssis s Gs. bl (wapuled s duimeg
BlevadiBmmy (MM) ojeneyselGeBur @i LugTed k Bearg L (wenpulsd LWELIGD SI60E
N mm?! eien aBHHIS ST H.

F=ke @Bg omwansBa alBprmded oleme Gamol LILGD a&UMS IBSHHIS ST BHb.

Bumad HMBLILD QBhess0 Hamaslb (Tensile stress and compression stress) QFHTL TS

LDITGUOTEU(THL 63T BH6VHSHINTWITHS.

* VG GUISGH QI BHGHF CFRGHHTEF QFUBLEGBLL B(pamel aledaFwTars, Bi(pemeals
SHOBLIL| 6160 D, OH(HBDD IMFUITAIH, OBHHED HMBLIL| 6D  DIEDIDSHBLILIHLD

ole0l 61(hSHSHIH BT (Hb.

. _ alend
MBI =
G@mIHEG Ceul (B uFLiLeTey
_ _F_
A

soalla gevg NM?t eer aBsHas &M Bs
Bupenar alsMIpD OBHEBH0 alBTIIPD QHTLIUTE ail6emdHL06 o E .
(Tensile strain and compression strain)

QST 616G B FuITennd QTFIDL HoTHHBGHS ST_BLD alSHHD HESLD 660D, DIBHIA|DSL
B pemeu aI&MID, CBHES AISTID 616 EHeUenSLILIBLD elead TBHHHIS ST (BHSb.

. 54
alsmyd = - -
SLTOL  [H6NLD
e
AlEBMTHHHSG DlVG S WITHI. = l_
o ozl - alsmy  euemyULGoTaESlenet (peaTemeushgl  Llseurmomy  Wellulsd  6T60em6v,

aldsFn etevemev, @m alsryd (Breaking strain) eyduieubens opf(wseh GFuls

FensLil
&

A - allfEFw asiama
S B - Baflust etsbemsy

A,P—n o C - 8n ailsrmb

= afl &

Iy onplem g 8 srip 13



@g@éﬁyﬁ uaﬂu_/gu/&éaﬂm 6))(6h6h/T60TLD

e QETRMGES HHs SHyalumseiea BLHmS CaupLpBd alfsHmd BHHIH ST (Hdb.
o AlEFFHFID 6IVMEVEEHTE ABHBET ANH MU  (LPGITENEUSHGHB.

o AlBHFID eT6vMeLUTEIGT LeTTUIGOLIETEN BenpOUITENYe0 gBUGBLD B SWITIHI, SHIGHmerT BLIBSHSHID
Bwealwssd Gpy aldls gFwwraig eaaUls ameadler alduimglb.

e aldHFD eleemevulled SHensLLTeIH Bl HAbGHH SLGL aldsoTas @  LIedwmg
aetab SHralwsder g SRSUNHSSGSD S0 16l DiIHHTalubHer WRIEISGT & 6nsD
LG 6laTeYD 6I(HSHHIBHBTL (HSb.

SHEMBLIL

WRIEller @ewid = s NASSNNSS\S
,_F.e
Al
, /
eA
YA
A E ¢

oo 9 ZaN

Ay o M

o AamCwmemsed &L LU (heTem HImas S GLTamienss eneudb@ld M FHewfleneu LomBlweum)
SIBBGSIW HLFenwl (€) DleNMbGI UMIUTSHEGEUSHET (LpeOLD QFUILHENBUTED WIRIBI6HT (601 5HmSHSD
ST 6168 ThSHHIS ST BS.

o WREGE GWBHHE Oevd Nm? ouGld el abhSHHIS BT [BHS.
o Fralworasier WRERIET Gas(pld SBISMSULD SULL  FHihoTanns OSTfail Lidhse0
Quilgib (WPsawsaieud CupILd alssHms aBHHIS ST (Ho.
2 _Fyewid: ® &ULL B(HOTanSHHOCUTS LWATLGSSHID CaTRSTBBIS SITHIS6T LOBHID
sblisefler Seneneus SHToTallILSBE
e umevRBefaDd & L& dmeyselad UWGLGL SHymhHseiler Sienemeld
STTEILIUSBES.
e Om sl QFTLjurer eefiw Lydemisaer apmd SauBeampsdh &HJoHds aUPILGHSHIS.
o AfHSUULL Bempwamied Sieveugd allevbeorainsied CFLOESEILIL BeTen FoHHWITEISHI HISHEM6T

BwseweuTgl GFwlLGD GalemeouiesdT SieTadbGEF FOTEH 6TGILIMS 6IHHRHIHSTL (HH.
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e AKBErHameT UgBwrsldssuiupy almswrmerg  F euewy ugliuguns S5 sF0LST60

0+ F
B alleng( 7 ) &G oen  IhHHG ST, B BpHGLEUTEH  QFUILD

0+ F

Geuemevent w = ( T ) e cpeuld &ML 6o eTenT 6T(HSHGIH ST H.

° w:%Fe FOGUTL L (paitmauhd  Denpufled  Siebeug  allebedled  BFildsliLL Beiten
FHHHUTRIG BbH V2 QUBIDTAISHSHIGGHF FIOWDTRIG LS IBHBIH ST [BHE.
E =%Fe FOGIUT L (paiTeneushdl E araiuigl eafled SI(pHHF FEHUIMGD 6163 aUenTULIBISHEHS.
o 1feflwed SIWHHF FohHulen LIFCLTERISEHHETE 60 2 SHTTEMIRISMET  (LPTen6UEHS.
o ggewid - 1) SHeueniled BLLIT aumfsenen Sps@&Curg SiFHed CsilEaslLBL DIWHD
FHHWTIH HeL6VI BUISHF FHHWTS OTBILD.
2) Qumbenod Hloudbalar allsvedled CFOSSEILGL FHHWTRIH IBwILIGLD
oWl QUISHE FHHUITS OTHID.
o Saflwed SIpss &5 gmihs eeflw Lyfamser eupmdlsd $HTss ablLBGSHSHIS.
o sl S Bawb Ueaeumhd Babaysener aluiflsEs.
o o @mpular g Slsveud Cameder Wal LIFCGurassluBl Sipena aleng SHTJenTLOTS
ST BoD DS HSH60.
o @ @mpulear g Seveug aleveder BxH Slevevd GCsmeden g LGuwmdlésiin@Bn
OBHES alleng STTWIOTS DIHGT HENLD (GDBEUML H6V.
o glewioll QumpOenTeaipiesr GuBuriiier aufCw WrGwralssiu@n alms (GaTul alemg)
STTEWIOTS SIS eugaud GoupiLL 6v.
pUUT GBReWTeETmB Dis0eE SLB LiehaiHBINIOL TaenBL LIWLIGSHSH DHemnend
&ITL_L_60LD
o amyGeurerlen g LgGunalssliuB alend STJERIOTS HET6U6TE| (& 6DBeUML H6V.
o B Meweowlwemler Siguiledmba GeLBHTESHF GFsoad eumudh GLOIPGUITeTS 6sT

D(WPHBLD GHMBeUmL UIDCUTHI FHeTeuene] DIH&HHHMme0s ST L GUTLD.

Upsmen OQamBsei/ eemiemsbasm (Keywords)

LY - Force

o mUd - Extension

* HmBLIL - Stress

o &My - Strain

*  WRAIKG G6nidld - Young's modulus
° Bm Bl - Breaking Stress
o AIFFID 6T6VMEV - Proportional limit
o fefluied 6T60EM6V - Elastic limit

o Gamuie] - Shearing
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Beflwed oipés gég - Elastic Potential Energy
ailled ompslel - Spring constant

sralGss 2 aiefGsal

BUUT  eumJ&e6l

g(mefl ailed

mpy Casmed

HINGS S50

LIRS EHTEG P

BIWIOTeNS HhHd HewlFd

seanilf® wHUI . Gesaiu SPlesIs He0Hal.
BaBarsll Laeupd BUombEmenl LW6TLBSHSHIS

Bupalmas@d B s Qe ulsomar OFHTLTMU (LPeTensauddHev.

alpmyra olemey GsmgL ULl BeTen alHHend aluflsse.

sl / alsnb SLELeIBB  UMILIBISHSH60.

aeohEleT alFHenl  (LPETeneald5He0.

sl alsTy UL GTSleT SHIeemILL 6T alFSHFI0 6Te0MeVENWILD  EmI LieTerilenuiulb
allouf&HgHe0.

WRIEET (GemSHemd 6UMTULNBISHDH60.

WhREleT @Gewisld Fmibhs eeflw LFHammiseT $HJHhaHe0.

SLLL H(HLOTed SHenBUled WRIMIGT G6wISD Fbhd H6ulHHe0H6 N6 (LPHBHILISHI61S5SH6mn6nt
1B S SIS HTL L 6V.

OoueBGaup CaHemeusEndsTHL CUTHSHSOTET SIS CoTeoseT WLBBID OCaETRSTBBIS
Frewiseilal Slenaysamen LOFHILIL60.
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GxysfH : 3 @uialeuieTen LODID SienFud uTulSeT UPPH DiPlenel DIBTLS
Cxpemeumeimn LOHMILD OCHTPE@ILLU  BLOUQSHMBHEHSHBTHL LWL
GSBIeuTy.

BzpjFdfl wLLw 3.1 @uiaieeien Hreumiser upPw oL UIBSHSNSSTE CHTLUT(HS®6T,
agdse1 g Iweupempl uwaTUBHSSHIUT].
urLGeuemenseit: 13
&M oM CUmISH6: o HILTHF, FMLISHSH elmid LSBT eIl LUIGTLGSHIHIGTT.
o  DiMemeouiwied SIPSHBHHHHTR BCHTeneuemUIl LILIGTLGSHSHIGT].
* PEH 2MBLIHHMED aN6MHGHHED, LWATLUGSHH0 DLEHUIIBDD
BB\ TeTeUTT.
o QuTmGenTeim HreuGioTemsled SIOILDHSHIGTENT DieTaleIIY FJeneu HLOUILD
GoupiuBeuenagF Camgii.
o  QrwBuTELTemslen cpeuld SLHSIOIgFler GaHmum enL eumulItiLll LIMFUILIm).
o uTWILOWTSINSIEL CuUTmHGeTTETR LOSLILSBEHTET  [BlLIHZH6W 631H M 61
o6& eI,
o  BubHed MWD 6THILINS GUEDTUWIMILILIT].
*  Hmed&GHHIHTH WSHIUSBSFW CHeweuim enl  eleurfliim.

UTLSm&s FILLIOGuSBHTEr  SisleyBId H6e0H6I:

o Gy umwID BT augaIL(LeTTHTS OeuaiGap HralwmiseTed SiHHUl CUIT(HETEH6T
Fevauiens 1BHBH DieuBslent Hewiey CoumiLm enL aTBHHIG ST QL LML HeOdH eSS

wmBshenid HrelwisHHe SievGs HeraleTaler HenleuTtand DiSHTaILSHECH o fighaTen

QT BuedLITGLD 61eTUmSH TBSHHISFHT 19  SleualulcDenll DILTHH 616 UDTUINBIDHEHD.
m

o d :? aeID QHTLJewL (peiiemaudHdl S FHHuler Buio Sevg kgm? u@ib

61N THHBHIH BM_(HSH

wiBseid FyelwdHdlen SiLjsHlenwt Bilet LTSS 6T @UiBeusein (poslLSDISHMS
IbHBIDH ST (HS.

wrGsaib FHyelwsHHer SILTHHWTHIH BT DILTHHBGHS ST_(BLD aldFHoTang)
AUSTTSSHH CBTLIULTSHH (FTILTHS) QUGS 6T UDTUIBISESS.

Oziinfss = Sralussan S issl
(snpLiss) BIe BILI53]

d

= dw

o FMLISSH @h alSHBHOTHEOTE0D HISBE VG HMLWTSH 6IFILINS 61(HDHHID
ST (Hb.

o FMILISHH ST (Heiten CuUTgkI DIICLBIOTRISHMmS BHfleT SILTHHwTSw 10008660
QUHBGUSTEL DIILSTIHBHHH DILTHH HMLSHGD 66D 61HHHID BT (Hb.
d=agmLjsgs x 1000
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o BrpmsTOwemiCemiul, ualdbslly, @by GuTes uFeaeuTEl  LWLHSHSUILGLID
QumeTmelesr DI THHenuwl HflesT SILTHHUIL 6T @UIIBLOTHI oTemTeue] eUHUILIBHHIS.
* 9(p&HHID, HBemevuiuwled DIPHHD DB WABMB alleNsESWeUTR H60HAHIDTWTHS.
o VG ugliuee 1SEH DSBSHF CFRGHITHSH CHTHBUBL alemsCu  S|WHHLD
DLGSLD 61601 UMTUIMIHGHD.
F

e P = 1 GIEILD FLOGSTUTL DL UMTUIBISHEH DI(PSBHHET SIe0& Nm? SuGID eIeTaID

S1F uevaTey (Pa) eteiiuB eleiad 6ihHHS ST (HS.
o PHBSHMS SIEMILSBHTS HewL (WenBuled LwaBGSSLILGL mm Hg , atm, Bar Gures
SIVGHBMEMUID DIB(PBHEH OFUIS.
1 bar=10°Pa=1 atm =760 mm Hg

o HIHeMeLUILIL S(LPEHBHMS leNSEGHUSBHTHL LleTaubHd CFLBLTI MLF CFLBLIGSHHINSBES
LOTEWI(HSHGF  FhSTUILILD6I &G .
o FlrauCwrarsaeT OGeuaiBoup WL LE&6eT0 SipdHsh CapuBld olsHmssF

GangHuugsBarsll Laeurmd QFWBLT ML BLTHHIS.

o 70 mm sjeriey el L (peiten PVC @lomuig HewtOLmembles @f DibHHemd cplg DIghenest
Gueng 5% MaUSGHH. LLSHHe0 STligujeemeurm OeuaiGeup o uigmiseriev sl
FlUTImISmeNd SHweandhdl, Grwlalet »F EiFiys. (Quflw  Henng &lé Gl
Burga0sureenemud SSBHTHL LIWGTLIGSHHE0TD) DbShHD HIUTTHI ML TH B
CouelCumid CousdHma DuBHTaNSHHS FhHHTLILILDTHES.

o FC OFeveF OFevev BT OeuaGw LU Cousld DFSFLILSBEGHSH STFEwID Hif 6T
SI(PEBTGHWD 6160 1(HSHHIS ST (HS.

o uiaieeiem  HFeubomanslenmed gBRUBHSILGL DPEHBHHE  L5H  DISTOUHI B
Bemeouluied SipHEHHHe 16H CFeLaTHGHF OCFVISHIHID STIwIH6NTH, BT HFeder
o wgd  (h), FrousHer LTSI (P)OBEID SibS BHHen e TGS (8)

S FwaBemB DS(pHeh CFUIS
P=hpg eeibd Fwsm L (paemeubs B Beneoululed DiIpdHdHld FTjhd elermul
Ly Fenmisemen UpmIS S &HJHH aUPLILIGSHIHIS.

o auefloelIL 60 SIPSHHD 6dTLmS alleNdd, BHIBlmeoululed SIIPSHD FTihEH  eerflw

LyFemisemeT aUmIE, HTHd auPLILGSHHIS.

o FrauCremilenr wrBmpaCwonm yeteflulenmr oiwosotag SieBG GwBs o een
Freu miyedenmmed  gBUBSHHILGUCHTH, WTBpHeaid LeTeflulleg Si(pHHSHH eTLT6L
915B& BwBsv o _sen euell MiFeldenmed GCFeLaUTEHGF OFeNSHSILIGLD  6IITLIMBHUID
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dBHHIS BT [BHH. DeUU(PHHHNDH AUGTILDHIL 60 DI(PHHID 61T DSl(PHEh OFUIS
o aUGTDEWIL60 DYLPHBHMSD DIMLILSBEHTS ETFLI LTTLOTNenUIL LIWGTIHSHSHEUTD 616 1IN
1B SHBISHTL_(HS.

760 mm

Q(H aUeTIDERIL 6V BIPSHBHHMS cpevld AT LMFLOTeIullsd 760mm o wIFLomest euefpbiTeL
smhsiubBasTeo P =hpg eaibd g el UWSLGSHS DUaI(PHBHM S
LIBNOSBTED  SI6MeY&H6Me0 SHewldbd auPIlILBHHIS

o UAMDGHIL 60 SIPHBBHMG P elenes GabmeiGaumomuiest Sijég p Gameun_ gyeulomesmslest
gurgerorer ey  Comuyliiielmbad  h QupsHHed 2 6ten  LeTeflGuimesns e

SWbBHSIBHTS P =P +hpg swaun’ oL paienealsEes.

Py

=5

—— -

- =i

-—

o B “.—.-_—.—...--.-.-.-_.-.- —

o Qamh ud SHHLHRIGMEGOUTH DI(PHIHMSB DEMUUSBHT  LWSTLGHSBID  @F

o _FHTIWIOTS S(WWdHHdH HewlFdlenw! (Pressure guage) oppaeh Gauis.

o AUTHAF FleLIBEHHE UTU| OB(HBS cLPeOLD STHBMI BIFIDDCUITHID G([HFH DI(LPSHSLOTEIL

LweSTUTL 19eTBurgl SewllFAullelt DIIpHBID SHINHBLILGBD — GTHILMS THHHIHHTL (Hb.

e P=P +hpg swaun® smbs eelu dyflamesmen auphid SouBamps Sibs

PG HSIS.

o (YIS 2MBHLHH60 OBTLIUTET LIeHSTeL CHTL UM DL (LpeTenelsh .

o “cpoul LTHAHTOLDTENIL 2 6iTenm OB(HBS(H LMUIGILOTEME WTGHeild 6 LisTamuied
FBLBSSUILGLD DI(LPSHHLOTENSH] LITUILDSHIHEOT 6T6060T G MIG6TEVID, LITUIOD L MidlueiTer
UTSHSTHSHeT  GaufseT 1BHID Fownd omBaLSSULBLD. 6Tl LerOHT60 6ot
G umLm@Lb.

o Gaupil' L GmIsHE& Geul (Bl urliueteeTen @reui(h LaGHHemenud CFemesvet (Saline)

GTUISEm6NMULLD LWTLIHSHSH DBl DIenolIGLITEISIE (LPeOLD, Di(LPHd 26 (HBHL G FHMeVF

Qauig a1 Hs. FPwesTm almagmull FCwrdsHg QUFWGSTH Fmwemuwl 2 wijsHd
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MAILILSBHTS EeIUTHBT6T SGNOLMLL LULSTLGSHSHOTD 61adiLenS 61hHHS ST (Hb.

D(WPWSEBHMS FLOULIBGSHIHIUSHTED
E. F,

A A,

eledl IBHHIS HTL_(HS

o ueameL GCamiur@ OsTPailu FHlulled LwWSTUGL FhHeHTUURISEHSGFW &6
o gryenmisenTsll Lereaumd LpGunsnisamen alleuflds@s.

o BHflwed sHBLLS OFHT1&EH (Hydraulic brake system)

o BHflwed wmd@ (Hydraulic Jack)

° QUTH AUPRIBHBHIVHIB Henevwmideflsy (Service Stations)

AUBABIBEMET ©_UTHFH MAUILSBHSTHL LIWGTUGHSHID 2 UIfsHSHH6T.

o u&sBasm (Back Hoe) Qumpll Guadiz LMY GUTSHEIMIGEIT.

e Guayemsiienu  (upword thrust) gusteiiugpars Waaumnd  CaFwluT L
(LPGITED6USHEH .

o FPw sevOevTaSlenet HIeJeL HLlg, HuBBeT aIBBITOFTaESsd CFHTRIE[HS.
QBT gl w, Qe ugle CFuig CHmeis.

o FHLMEL  BIUUTHATOLOTSING0 o 6ifem  Hiflenlel Gogleurs @B&HE  eurdlienu
SIUSTRNHHF  FHBHTLILILDGI G S.

o aundllller QUIOTEID GemBeUMLIBHBGHDS HTT6ID GLOIMBLIL] LEGD 6TAILIMS
aBSHHGHIT 1Y SIODHSHIeTen  Heateuenaileriig, GCoeiemsli] CoaupuBhd alsHsHms
dBhSHHIH HTL(BHS.

o 60 Bileell WBHI WWeTE SIdIphGHIeTenCuTgl alBpyrdlear aurdlliy w, Seell
uge] CFuis

o Cueuemalily U=Ww, - W,ea bHHHHT (BHb.

o Buamaliumeaigd AL DEUWIHS LUTUIDSSH 6T HeTeUeTedhESHF FIOOTRISH CT6TLIMNSHD
ST (HousBaTsll Leameumd CFwuBurliged FHUBSHSIS.
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L
QuwiFFH b :L \

&) GwT6uTLD
Beosglyaiied FHImas
)

o 60 auarlulled Ogmmsall Ll GeenCGuirgl aiBpyrdler eurdlliy W, el
uge] CFuis.

o ALUCUWTFHS HeamtenidFHlear OeueliliLp GHWTUISGHS STE (PHMeUCUITETDI
MeUSBLILIL L. Be0HHTNULI0 SHITHF meudHH DIHMEI! LLFAWLIOTGHIOTS OF L ILIeh
QFuIs.

o FHoLVmev B LOuWLTFHE SlemteuhSHaeTCer (pMMTE HfleeT SIOpLTHI
Oapmmisall’ B, elBpITe auTdliy W, aeaialb. GeshdHyalusd SImTa eumdliy w
gerald UHe| OFUIgH CHTeTs.

L OUWIIHE LTINS SHeteueTale [Hlenms = w
GLogIemSLIL| = (w,-w,)
W, - W, OupIoTenoteid GBE&& FoTE BT, G 1D6Luhg LTS Heleueaie
BeBHGF Fwwmer GCoalmslil OHTHBUGS GBI & &Il
o LEFledlar GaTumligealmed SpLUBasH BHATGHD 6aLme dBHSHIS HTLIg
o SHHI0eFer CHT LT ML (LPeTenaldh .
o o HFbleFlar Camum(
“@uiaileeTer  LTWILGEWTESIeL WTBshemib GummeT  pmmrGeur LGS wITaGeur
SIONDH B (HSGHWBUTH  uTWILG FHlemmed  Curmefler 1Wg LyCunalésliu@d
Gl ILITenTEH SHILICLT(HeM6TeD G DOILIWLITSSILL L LITUIDSHSHTeUTONT HlenBd@hF
FLowmergl.”
o WMBxhenid QummeT HFeuboransled WHHH(HHH Geucmt(HOILDNET, DIFHET HlENBUITEISHI
G HILSHBGF FWOWOTATHTH DHHH6L GouewiBLD 6laLMNSH TBSHAHIBHHT (BHS.
o OQumTmHOeTeIm LTUILGIWTEIS60 WSHAHHBHHHHH DTewih alFHhseEndSH W allenas
FLoaleanevenLId &(HEGiaSe cpeold (Mg =U) &L SILTHHH OHTLTmLIT LTeTauHOTE)
(LpETeNeUS G .
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u i

V__éi \ p
mg

VS

mg=u mg=u
mg=vpg mg=v'pg
vd=vp vd =v'p

d =p vV > V' &L5H60me0
d<p

d eend STULLIULI@HLLE  OuTheiear Sl SILJHHWMTGLD.
QuTHOeTTETEmBL  CUITETONTS  HLHGHUDHTL DHET QWL DILJHHMUIS  (&HDBEBHE0TLD
oladl I(hHIHISH MBS
sliued  Cumelis &SLM  Hevaise, &PCWTY BT CuraBaBemB EHBHTH
2 _SHMJ60IRIGETS (LPEsIen6UESEHSb.

Bl6eopsd  EWLDWILD 6TETLM S DINS(PHEh CFUIH HeNeVSHGHHIHTH LSS Sieuddhend
d(bHHIH ST (HS.

FHramsefear SILJHHow QUUIBISBHTEON © LISTEIRIS6NTS, HILOT6N, LIT6TLOT6N
S FWBmB DIBI(PHeh CFUIS.

Ursrer Gampasei(Key words)

S5 - density

QFHTLIULFSHS [/ FmLIHS - Relative density
S|(LPHBLD - Pressure

DI(IPSHBID 261 [HBL_GHFH6E0 - Transmission of pressure
G HLIL - Upthrust

sefllif G, LI G Buglse:
Ueieud el wmisel GBlHHd Haualeh CFeIHHISH

SILTHH FMLIHH FUl UHHmIBMeT alenball LIUITLGSHIHIH60

B Heveoululed SIPSHHD elUSBHTeT CHTeneuenUILl LIWLGTLIHSHHIFH60

DI(PSHHID 2 BHL SHHM6L aNleNdHGHIMID LIULIGTLIGSHSHISHILD.

QumrmOemTey Hfled DUODHHHESWD Sjenaleiy, FJmel WSHH6 Coupur enL &
B H6e0

CFwBUTOLTeslen cpevld Lob&lledid GCoHTum emL euTUILILL LIMTT&HSH60
uruIoGiorensled CUTHOeTTETEl WSHHEH ST ILIHSBHTET CHemULILITL DL a6 E3H60.
GLoGeVIPEL EMLDUILD 6T6ITLINS 66T UIMISHSH6D

BemevEGSHITH WOFHLILSHBHTET CHevaulimBaemen aleuflddHe0
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GxpyFdl wLLWL :3.2 umuisefllar uTLFFMO YUIHSBUSDBSHS CHTLUTGS6T, alHS6l
QS WaIBemBl  UWaTUBSSIeT].

urLGeuemensai : 13
SN MM CUDIH6T: o  QeaueiBGaum uTUIo UTUIFFED allgalmisemen aleufiiiumy. (Symelds CHm’ (B
Camb e, OFHTLFFAwmer - CHTLTEFFWMBM)
o umuioll urwiFFeder Geusld, LILILETe] S WeUBEOBL LWTLGSS)
UTUIFF60 aiBHHmeBHd SHewllLILIT].
o QFwe(pdBF FHHTLILBIGBmET alend@GHadBoseans Cuammul Gsm
UM emL L1 LuwIedTU(BSHSHIGUT.
o Guammul Gam umienLll LweLBSHS seflw Lrdemisenend SHILILIT.
(SIWPSHBID 1OTBTSH FHSBILILIMISGEHHHTES)
UTLSmSS S LWGuSBETE  SnsleymId H60&H6N:
o uflFFwiomer Fev 2 FHTIEMIMIGET clpeold, LMWL UTUIFF60 ellgaumibemne  aleufl s,
Camh et uTwIFFeD, SIHIGCHTL (LI UTWIFFN HWBBIHEG SevL uleomer
Coupiumrsenen 1BHHS BT B5S.

o umwiol uTWIFFGeuTeaSle Geusld  GemmeuenL WbBUTEH g Simald  Csm (s
S QUBID alHHme aBHHS STl DmHald Gsm®B, UTUIFFDH (GLOTU
GureiipeuBens  alleufld@s.

e A EBGHGLU B urliueTaleTen @b &wmullsd V GausdHdled UTUILOLDTEIM LMD
Gumgd uTuIFFeL aislomergl. AV @emmed STl L UUGLD.

o QLT UTWIFFE 6TRILMS UDTUINIHEHS.

e “‘umuioll urwiIFFGeuTepslenr WTGHEID Leieflewwid &LbHEH GFe0ad, UTUIDGS
glenflsmaswnearpslear  Geuswmarg ChrsHHsCamu  Gouml® e s 6demev6lulefl et
SUUTUIFF OFHTLTO UTUIFFED eTer ILBLD.”

e  OQaTLIU uTWFFCeTEIBISETE OHTLJFHF FOSLTL ML DiFHTeuzkl CHTLTEFSL
utwiFge0 et el (Equation of continuity) (eiteneld@s.

Az
Wi

V2

Ay

A1V1=A2V2
V—= A on6g 0ol (d&F 0FmGHSTa umnwiod umujb Geudsd

v, 5 A, 6BI5HG O GeEGF CFRGSHSTHI UTUIDD uTud Geusld

® OFHTLJ UTWIFF6O FOSLUTLMLL LWeUGSHS SIUUSBHTH 66l Ly emmisenern
QULDMIGH .

o LTWFFeL GoTulem GuISE Geul BrugliueTe] GemeusLujd Gurg uTuiFsed Gousld
DIFFBfHSGID eleilend GCBUY FIOGUTL Q6 cLPeVLD IHHHIGITL Y DieieuTmmer Flev
BeoL (wempll LgCunsmisemen 61BSHHISHTL (Hb.
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o gyewild: 1 aipsefled Cubmenev s QBT 19uled(hba S CHTHHI GLMHHSLILIBLD
GTuisefler el Lb Ligliguindg  &GmBaELILIHSH60.

2. UTHH  SHWPaUSBGHL LwWeUBL GPTUIS660 @ nIdhE& 0L BLI
ugliLeTeneld GHMBHSH Heny Geuslomsll LITUIFSHSHe0.

umuioll UTwWFFGeoTeasled LIenL HehdE Seml G Gxmepid o Jruie] 6ensEHenenLl

[ ]
Las@Hm alngsenTs DB(PHeh OFUIE. Sienel LBHHoHDHHHHH 616a1dh GBILILIHS.

o pHFHW MHeweoulled STEIILGBL OBHBES0 LTUWIDCIOTEINSIET DIVGHS H6TEIATE)]
Csmeni(heilen QuibdF Fohd V2pV? Bemed ST LILGID 6TEIMSUD SIeVGdH Haialeailed
o 6o SISHS FohHemw pgh etend ST L6OTD 6lavioyd eTHSHHIH ST (Hb.
* Gueammui Gam UM DL  (LPeiTeneUdHEHb.
* Uas@mw alend,LBshHemldbssHHdIHTan GBHHam LUTUIDGIWTEmSe0 BHaHw mBleneoulsd
BmIGD, DHalHCam GruTUIFFOeoTaENNe @Cr SImaldsCsTiget Wal 6haHoleu(m

Leefulanid SIPpEEHHHDBID SivSGDHIaTaeNalGT DI(PHHF FHHUWIMBHID DIeVEGS
saalealad BQusbsF FHHUWIRIHID gl HHOSTnd WIBY G eeug Gueammui

1
GamumLm@ld DiFHenest P+Epgh+pvz =k erem Q(H FLOGTUTL Q6T  CLPGULD

SMLLGUTD 6T 61(HSHHHSTL(Hb.

llll
* p sLFHHwTer urwioGorasier @Cr SImalsCaHT 1960 DieMLOHSI6T6N
XY suFw @gewi(® LeTeildamensd &Hma

1 1
P1+EPV12+Pgh1=P2+Epvzz+pgh2 BGD T ABSHEEN GH. O

FHHHHMIL OFHTLIUTST Q(H FLOGUTLIGLD 6dLmS 1BGSHHHHT 19 6T DIWHSH
WL LBIS6T 2 6en SihHald CamoLmamer @yewi(® LeTefaendsns.

1 1
P +EPV12 =P, +EPV22 Beerl GLmIs.

* FBp syuu(Beten Guemmui Camlum et LgCursmisamen alleufld@s.
1. faipsd Lbuier QHTOBLITH
2. &1 aloTamiselsd FB@&Hseiar algeald STIEIOTS © (HaUTGD o WTsHdH alend
3. FPSBeUTH OFLOMID LIHOSHTES6 LILIGTLILITENS LOTBBLOEL H6V.
* Guammui Gamlumligear cpeold aleuflEsHHHH HHD6BEHDHE F60 2 HTT6RIMIBM6I
IbHIBIH BT (Hb.
1. @preuefisammp aiab Camenseflsy cpuiBlemesouisd o een aiBseiler gneny SHLOEIHI
Gumrgev.
2. yewaWrsd SHWILaUTNHHBESG DHCH BBGHD @HeuT L5H DisSH6IL aUTehIS660
Hyenasuwilysoworerm uwemisb@d Curgl Fweamp alengOWITeIBl giLL 6.
3. uBOBTaSienieT eurpd LIgTenfisend@d STBMILLLD Sl &HHe0.
s 13
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* ueiFe &LJGBUY, FHTelwd HeNehdlul FTenevdaialen STBMIL LD OFWwiu@GD  allgLb,
OGeuehaflomet, smyGrmmT CurapeuBlesn CHTOBUT emLujd Cueammui Gsm UM igeT  cpevld
allen&&H60MD 6160 6T(BHSHHIBHHTL [BHP.

* Guemmui Gamiumliger cpeold eileNbdHamigwl LleTeu@hd QFWBLTHS6 T  LoTeTeaen)
FOUBHBIS.

1. Hmeit Sevmideiyenigenst auTuler OIHCH weudHH SleuBmies 26 16 aueflenwl  2aHid
Gurgl DIHSHT6NT SHeLMIBET @ETMBOWITEIN OB (HHIGHSH60.

2. auruwy OBHBSCwTeermed Geuaful LG auelsHTersd DMHEs euell HiFiiw
LeOmesT &jevevdl LMl Qumml ubgl &6 alllpTgl meudhELILL 9 (HESH60.

"":F-:'.;_-_:-:"d'\-\._ &
5 - = N L
SUET i BTN - -;.'Fa"g-‘ = ( \;1 2
Pl .J‘_..r" 23 -"ll
R
L

3. BIHGWTU uTuIOeTaIBIL 6T GFHTHSSLILLL @ GLTulled HEmeVSLOTHL
QUTHSHILL L LerGleorelanie LM QU UBOSTEIDB alTH BBISHSH MeUsHH60.

——— auelll
N,

"'\-\.\_\_\_H-‘__h
& LRIGUITEAI LIfb&l

4. I SHFHe0 2 eien Cuammu] o LIBTeSHHIL 61 CeusiGaipl H61 aIQAIKIBEM6NT E6N6uTHDI
oy OpBmESHUIBHSH UL aueilomw Seupptear Haauled auPliLbHs CHTEIBID
Guauimali almgmwd CFuigh &I (HH60.

* UTWIFFeL Hlemeoulled o 6ol UTUWHHEHD OB(HES(H LITUILDBIGETHE0TED, OHTLFFHF
FLoHTUTL emL_Ujlb, Guemmu] FLOGTUTL DL WD eUTU|SHSHEHSHTHD LIWLIGTLIHSHHE0TLD 616N S
2 mBIFILBSHSIS.

* Guaomui Gasmiumliger Ly , SFUUSHBSTH, @G DIWPHS WLLGHHD 2 6ien
UTUIFFOSEHDHEG LOTHSHTD euenFwenBLLLl L LIFHmiseT aLpmIGs.
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Uysmen Gammsei / elewtemssmbien (Key words)

OBBHHSHH UTLIOHISET

- Incompressible fluids

Uas@GemwwmBs  umuinnkiseT - Non-viscous Fluid

SImalbGaTL_ (B uTuInFFeo- Streamline Flow

Y (ERIETEE:C)
UTWIEFF60 GLOmUl
NWHBHF 55
BUWsEF FoHH

* OFTLIFHF Fweatum®

sral(psF o eieaf@ssei

aumu] QBmHea
Guemmui o _usyemnID
L|60T60

(11T T 5
QUMW LIGIT6OT
FSLHTHS HeLmISH6I
BISHGSWTUI euruiled

LesTger &L B

- Stream line
Flow tube

- Potential energy

- Kinetic energy

Equation of Continuity

saflifp wIHIT GEGlw  SifleymidSHe0sHe6l
BeBaTHll LeTeu(hd BUIDHIG6T LILIGTLGSHJHIS.

* FeHHw Memeouled SmewIILBGD SiHTISEHTL B LUTUIFFmeL i6uflaHe0.

* QTLIFANF FoaurewL I LweauBhSHS Lgderb HJdHaHev.

* QFHTLIFAN uTIFFed &FoeTUTL 1960  alleufl &S dHoHHmEUUITET  [HenL (LPenmL
LyCuITEmISm6N  (LP6iTene S 60.

Gueammu GsmumlenL BeOL (LPenBUled LWTLGSHSHD Fnlgul FhHTLILIKISEN6I

alleufl&Hev.

* Buammui Camiur® &mbhs eeiw LyFlamsenensd &iJHhaHe0.

* Guanmui GCaTium (HE SiMWaITE @GP0 HH(IPLD BHishaysemen aleufldsHev.

Iy onplem g
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Caiysd : 40 QommsWar Srstwards mssdH FmPeosetr umpl  eflFmyenesr

Qaulaumy.

Gaxjsd wLL : 41 @rsTwads maHeFTHed @l almenspmear DB EFHBH5

Crmauwner Fpaidamen alHHdH OCFUIFH OHT6TEUT].

umLGeuemenselt : 13
apmn Cuumer @  © @rFTWeS MBHOFHTIH0 @eIBler Heitenoenul alleufllLm.

o o sualelr Liggrer @rsmwend mabHeSHTH0HMmETL GLWIf(Heur.

o  Qrsmueil QuUTmHLsSemen msWTepd Curdhl seueaiech CFasHs Geuemgw
ol wmisener  afleuflCILimy.

® 5M elamTenisahHeneUsd @GN BHeur.

® 5S eTenIeUISH(HMaIdH GHBILILNBEUT].

o  Gyamuieid meHHTH060 SM, 5S 6lewmTenIsahHH6Me (LPEHUSHISHMSH
afleufl L.

urLgmadh S LIOGUSBGIIW  ILlelxs 560 &6

2 BusHsF Osweiipmpomwd SfSULESH sifiworar CUTGBTTST alhSSlamw  gBUBSSIUS!
OaTLIuUTs gmulL  (Wwewerlily &STyeionsd @rFrtweralued Sipflemeult urflu  oemeieomer
2 BUSHBEHEBTH LWETUGSS (PBULLDD LUBHBe SeuhIIMIWTQL LITLSHDSH DIgIGSHS.

BrFTUST © BUSHF CFWGTI(LPeDB 6T, LPGOLIGILITHL HMETULLD aUEIF FhHlemUULD LIWLI6TLIHSHS)
ygdw Cayemeusenem o BuHH Gauiud urflu semaleomer @b QFWEIPEBWTEGHLD 6T DINS(LPSH6h
Gauwis.

o Gysmwer mEH0HTH0SaET CuUTEH SFFTwe IBBOTSIR Hahaud DiHer LIFHTet
BulebLm@Ld. 2 eudlear LIFSHTeoTer @amueas mdHoHTHe0HEnmeT S mdlujeren oGmeflwm,
afiGamLm , seooyfles ofleod , WHCITHGHGaTfle oiflevd, mBHHfE Siflevd SiHluie
FMibhH DISFTLNIS SHTHERBMET DSBETH F60 2 FHTTENIMIGENTS (LPeilenauSHH aleTHGs.

@yamwe QUTHeTE6T GLIHLUTEID HEFFHSHHEEMLOLENL LM LBBID WJamsHemd JBLBSHID Diemedd
hFFSHSHHMIDUMLWLMUULTHOMD o BUSHHEF CFwaI(penBsH S LINGH60, OHTLIFFunse|b
SHOURMOLOTHAYD BLISHHEF OFe0eve0 SiFlwian GURHID SeuaiSHM Gameiren Geueungul il WMIS6MTTEGLD
eIl 6I(HSHBHIBSHTL 1) ArsTwed mEH0HTIHeN6 SHetenoamul oTeiafsE e @®Hs.

BrFTueT © BuUSHHBEHSHHTHI LB Baemeusst BEID o BusHd QFUIWLILBL Caieneudsel
SMTEUTILOTS  LTHBLONE  aleneneydsel gBLUL S (LPemILTHeTe0, @AFCFTeneubmend HomehdFWIL
UBSHBIUSBHTHAD DSBILTETOUSHBHTHOD QLDMISTE (Lenmaemenll Llaummpigsed Geuewmi(Bld eTaiLend
dBHBIHHT._(HH. DBFCFTmeUBET CQHTLIUTRT FHev QHTHMIL LI HH6UeLSHMMUD Hyailwill UTHISTLILGS
& & 61 60 B 60 61T U LD o eienL & slw MSDS - (Material Safety Data Sheet) asenend
LWSTLGSHSLILLDS BOBTToUSH6T  (PHBWSHHINGHMS eI BISHSBIH. 2 SHTTewIons 6flGHTLTo shaTer
MSDS saeaied LSATOLTEMSImeT DIBl(PHEh OCFUIs®.

BIFTWeT © BUSHBEHSESTHL LGB cpsoliGum bl Caensuseien &L enloli], Sruienn, OueTdHs
BuwieoLsemen (BB oILTHd Guneaiper) Bswd uflFIlILSHaT (LPSHSUSHBHINSHMBH6NTHEHS.
epeolIGUTBL semend BaTdh@d CuTagl SeuBeBs BFJoh@b aldshisen CFIh@ RUBIEG DLWt
s (phéwinTareame  aeLmg aelupissis. o smeuors, HCl o musdulear Gurg H,, Cl,
o fwepmps sflutar eldssHe Cajsbsralger, WgHurs o een H, @amar HCl  @elmba
Boupras@aug HL (LPMBUIEd HQEIOTRIHI 6TRILIMNS THHBIHHTL (HSb.

BGuoaitd WTBsHaId FHTHED Couslons Hie(peusTule BB UBGeILSSHISGSTWLSTUIE DISHSHTSHS SN 60
Gupweremer @By sSLmeauulled Cajluusmed Gnaslw CrrHaled SHe Sene OGeuliuw
UBliéssin@Gausmed, Oeaugliy, Sleveug SHUummed Gumeipensy gBUGBD 6TaLmS  IelWBISHH S
G NMICE:S

SHTEBID HHIPD a1l HHHMI6T, FLeubGHF FPsHene aisbd Seueutmrer GFameusemend
BairdHeunengl SeTBIe alusHHSHmend HalJHHb0HTTUSBEEBMB @J 2 SHHWIMEGLD
TN a6 EHP.
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* 2 BUHHF QFWEI(LPOBHGHSH CHevauwimen euenmibenTs, Usnib(Money), wealgdeausy (Man-
power), Gumilssii(Machines), (wenpuiwexMethods), eweuriGLTHL SH6iT (Meterials) syduiaimens
oNlpseh OFUIs.

* 2 BUGHHF CFWLS(WPOBEHGHH CHeweuwlTen SHTyewlHEHeT 0E (oW HMyenl Welldh 66D
G, alsHas/oals o ol U Bowrss o BusdF CFwerpampuied (Wwaalw
LUBISTHBBIS DS 61eBal 0ad 6UeTHamd (LPHTMD OFUIaUg  (LPHBSWIDTERT @ DIDFLOTGLD.
JOETEINeyL 6JEMEUTUI 6T6VEVT GUGTTRIBEMGNULILD FITHSH NBHWITERIH MBHOHTHmeL OleuBILILITENSHUT60
B HFOFusBE BuUBmaswaional, 6HflaTen FhaHullern] sl uBplwu  HEL6ED
LOQILILIMRIGS6T ST WenOWITSHS] 6TeTLMS  U6dWBIHSHIS.

* Goumevdzpensamapd(Work site) FImes @upmig OFWiusBsrsll LUHw 5S o $8 ambhs
(WPSTHDHBHI (B LIWGTLGS B slalenSHd GSMBILILNHS.

* UmIMLW o BUSHF OCFweapenBEmen (CEBOFLIMS, HeNdhdH G BGF OCFuBLTHSH6T)

FITs HHDSHIUSBETS DIMIFFHDH QUSSBIS6TNET @ LSl euenFHlenws 5S eIanibd
QuuIBL T LWETUGSSHINS OBHTLIUTS ST LLUB6TeT (Lpevetlienll  aieufld .

* OmfhipaTemeouler QFweipenpemwdF Foo Lfleysentall LflHa, oamfluisenen SieuHeng
Buwisvienioseieiy auendslILBHS, DbHSHBHLI LTfl6yHEHL 61 DenemishdHe0 (LPHBULILDTEIHI 61T IND
QICERENE L MG

* amilad 2 e CFBTHHEHED GUTHIBEHEHBHTHL LIWGILIGID OUTHIGUTET 961G  LIGNTLD
(money) a1FHe0med MBHHOHTHCTSEIMB TDLINILSBSGHD DiHemen L HHFCFOMSHBELD
Bxhreveuwimedl S & HTJewll LINIOTGD 66N 61(BSHHIHHTL (Hb.

* 9 BUGHHF CFweT(PemBEnUL aleNaTHHBaITE HBDHHIMSBSH GUTHSeT (Machines) Gxhemeu
gl 6IhSHHIS ST (HH. CUINSILILWGTUTL 96T  DIEDIF6VMIBMETULD L1 &5dneomIbemenu LD
SHEVHSHIMTWITHS.

* @81 o BUSHF OQFWeT(PBMW REBIGECHTED Coupi' L dev (pedpseied (methods)
BBLDHHE0TD 6ITLIMBL CQUIT(HSHBHLOTET 2 HTTEOIRIGBET (LPeVD al6eNd@GHE. DeUBMIeT LOEa|D
QurmssTer (pedpedwd OFfley QFuun Gurgk o ulfFGssmd, CFTHHFCFHD LOBEBID
G060 BIPUILBS6T gBULTSH aumauieud, epeoriGurml ser (Material) wipid augisss B
afewralguid @euTGLTEID HTHHPBTSH OLMHeTdmen 6T &HBF CFUIHe0, GMDBHD
2 BuUSHH SHIwWHHIL &1 (OFVAL &) 2 BUSHF CFLGT(IPOBOW  HBHDSHHIHEV, DL UG
CaTLIUTHOD Heualeh CFIHHIHL Geuamti(bld eTaLINS al6mHEH5.

o BuUSHHFOFWIpenBUled FHUL HeTCemTeny Dihd © BUSHEF CFWETILPeHBUTED SLTeUSHSHIL 65T
FOUBUSDBHTH 2aHGHH0, 2 BUSHF GFweiwampuisd HHDSHSHID S bOLBID HeIBISHET,
AlBUTHHMET BeVGATH ETHIBTeNI60, (LPeOLIGUT([HET afemialJuiSHenSUID 2 LIS]TewImiser 6
afewimen Gxuiemauu|ld HalJSHaHie OBTETUSBEHTES QUOBISTE  GHlDEN60U|LD LOBIDEFFSHFLOTER
BouemevdhHenHm D CuemileuhaubHe (WHHUIGHHINHMSD allendEb.

* 2 BUSHHEF QFWSI(LPMBSHBTHSH HILOTEN cevlIoLTHeTHmenL! (Meterials) LwIGTLIGSSHIeuSH60T
SIDFnORIBMENS  HOHSHIMTWTHS.  eoLIGUT[HeTHmeT BevGHaUTall OUBSHHSHBHTH
B HooTanEH MBHOHTHMe0sH CHTLIHSBID BLHHF CFevaumBEG aHCHTID 6TaILIMS
6IBSHBISHTL_(HS.

®  ePeULIOLITHETSHEMTHL LWTUGSHSHID BUIBNE alemISm6nd HHABID CUTH, DIHmeT DIHH
Slenalled CUBGHIPWISTE BHHH60, 2 Wiflul SHTUIDHWML WSTE BHHH60, E60GHTH
CFIBMLWHHHS @J BLSHH60 DIMWHSH(HHHL GCUTEIB QI WMISET (LPSHSUILDTETEN6
GIUTLIN S QUVIL|BIHSHIS.
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* Uysrer @ramwe meHOSHTH0BEHHSTHI LWSILIGSHSLILBLD el IGUMHLGemer, L6
Uplléss555  cpeoliOUTHL &6, WemlIiplllds (wWpuind epeolIGILITHL &6 616  &)y6uwi(h
auenasWTsll LflHassT Hb.

* NH, 2 BusHzalegs GComeuwne N, eutujeurerdl ealeiloamiev eauallenuld SHIeauTaaL
Qugd Flyaussevemeluied oL midlujsien N, ,0, usluaBms UGHULS STUIFS algsHHe0
agib  GFweipenpuies cpeold Gaupraslll GuBLLGD. SIGuTed NH B 2 eiten N,
ewsiBd eualliemieogdgi e N, eu’Lib epeuid GFpid. eleniGou NH 2 BughgldbsTe LG
N, oumujeurengy  euerioewiev  euallulladbba GuplulL  GuTded  SieieIeamioew 60 a6l
Copuieys ' Lmgl. aeGa NH, 2 musdlédstal Gugid N, sz enl UBLlss5s6H
QH (PSHEUTGLD 6leTNSH a6NdHEGHS.

* NH3, 2 BusdeGgs Capamanme H, aumujeureig LIF&Teors Blign semiubio GlbEpmedus
M&HGrraTumer  Slvevdl Ual eumu] eeriu@GL yelulenlem UBhoHmBHeaNed DI midluleimen
GBmer (CH, ) eaumuemeu’t LWELGSHSHCW CUBILGLD TETIMSS FnBid.

BUST OIe0e0d I OBHeit —  |mFHyaFe + STUCHITOTT. enal (b

Obal1 QuBCBTIWSF GCFTameusele o (HUTHFLOTOIH GHBIBW BTELHJHIET HIVVHI 6
Flov SLemIBHeTe0 BHHLD T LTSI, LOTBTSH HeWIL STeOTH Lalulenlel Mabhd LoTmBBHIG6 e
alemeeunaBou  BFGFTemeumsll o (Heurdlujeitener. eleiGe @emeu e ILIBLILGs (LPIQUITS
BaFTemaumelT SLGHID 6Te a6 G 5.

* BemniBliilshs (Wiuimdh cLpeolIOUITHL SEHHGL LUHeons e L IBlIIssd gnigul eLpeolIGILIT(HL 6l
(PeVLD 2 MBUSHHEF CFWII(LHMBHMET HBHDSHHINSH GNPHBHS HaUID CFeHHINSH HeuoTL
&m0 FHuled LwWeEMOBSHTGID elaileng NH, 2 Bughaluler slemeu 6 allonsds.

* mgCrraruet GFTeweusmssT cpevld MHTFmET OUBIIHET alleneTeurs, DIFCHTM6UDEIT
SiLmEBluleTen  STuemeagd Bumgluisd CO, angaughdled eauaflioamicoghai e Caalamenio
®UILD, DiFHesr allemenieutas auafioewn_eo CO, LD 2 uieuenL cughemed LiaT GleuliLpsieugled
umIseMiyF QFuIuD ereaUmBUID all6eEHe.

Uysmen Oammseil / elewtemsambsen (Key words)

o AUFTWNDH MBHOHTH60BH6N - Chemical Industries
o 5M cT6awienisa(h - SM concept
e 5S eT6mTenId & (h - 5S concept

safllfG, wFIHIN GasGflw BleBISHe0OH6:
Ueeupd el wmisel GBlHHd Heuaid CFaIsHHs
* o oudlal LIggTer @FFTwerd mdHoHTIHe0Hmen DNSl(WHeh CFUIH60.

* 5M, 5S eremienibdHEbHM6T QTFTUINS MEHSHHTL60HETHL 60T
QUT(HSHHWIDLOSHHISH B TETETEL.
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Gxpisdl wLLD : 42 @rotweds osH0T0e0er Burgk sTdEs Sempulsd o fluleumy
BlUubHmearsenend &L BLLGSSHIGUT].
uTL Geuemenseit : 10
appB CumpiseT : o FHTHH DB 6IAILIMS GUDTUIDBILILIT].
o FTHH DMBUID HTEIILIL HInigUl DIDFHRIBMETLD HIH6T (PHBHLSHBHI0S
MSUD LILIQUWIBLIBGSHSIGUT].
* FTHEFH OB DMWHGD Burk HeuatsHHed Gameren Geouewrgul
Al Whisemen a1elWLBISHSHIeUT].
FTHS SDIMBEOUIL LWGTLUGSHHIIH6T 6UeDBHHM6N  aleufl LI,
® BUSHHEF CFwearpenBenw FBUL Bl ILBGSHHINSHBHTHS NSBUITEI
Gouemigul [HL6UIQHMBHEN6NE  SH60HJHINTWITHEUT.
o FHISH BUUTLIQET (WSHHUSHHINHMHE HEOHHIMTUITHEUT].

urLgmssd FILLUIGuSBGIW  SipleiBidSeosar
* @UsTWeT 2 BUSHEF OFWILPenBUTST S (LSBT DIV HTHH DIMBUTGD  6ITLIMNSH

dBSBHIEHT_(HH. HThD DOBUTRIH 2 BLUSHEF OFWTIIPBHSHTW DIFTUWIETSH HTHDHMIBHEMEI
PHDHHIUSBEG GBB eUmBUTeDL 2 (HeuThELILL HeTeNdl 6Tailmd alleuflsEs.

* FTHES BB FTIUTS cpeoliGUTHL.  CFTeneudsenend OBTewI(B OFeOMID  GHWTUISH
Oa1eFHHen, LTsHTer alemenouUTmamenub LSS allenerneysamenud CeuefCuBmILD GTuld
1@ ®6ei, Oeuliull UFTBBHHSETEOID HTHHH HeVMIMUID HEOSHHWTHD HTHD
oar_HHFHleir  FImer  Heveneauenwill Guemfll eumeusmaTar alGFL o HHlHeT  GLBlulest
SILMmIFUeTeNe 6Tl aileufldh@H .

A(l)_.—\ GuomlLiy
B(l)—==,

/ .
QUTEVEYB6IT <] & ~ ———D(g) OoefiGuped
® || _E __\d_ £ QU606
= U

(

allenera)]

—O—— 9pé LTl

—+O—— GeuluwTefd

QaulILirs A%:’

Upliumsal _»:[/ - L
aureoay— (4 &6V (&HLD
| 9 LISHJ6ILD
C()) alemenay

* FHTHS SMBUIDINT HTHBID BHHUPLD 261 HHH6 S LenlienLll GuenilouhaudsBsTs GeuliL
Bemeuenll @I BT 21 H6ImIGD FImsll CUanSBITHE He0HGD CFWSI(emB WIS
(WPSHWIDTET QT DRSBTS  6laLmSD  alendbGHd. Gaild HevdGWD GFweiwenpullest
CouBplwmengl DIHBOHIT LWTLGSHSUILBD DI60SHT SHenID 15g SHRISUNHBSD 6T6ra|d
DIHE HATMMUWILID QUIQAUSHMSUD SHTOTENSSIBUTSHI HTHE 261 SHHET  L18idHEGHM0S
SIMD  HTHH SlemBulear alFTeusHHeTentd (LI(HLOT) LSl (LpdHEBIU  SHTeuTE6NTEGLD
GIILINSHD H6VHBHIMTUWITHS. CleusGauml algalsh H60HSH DIEVGHB6T QBT LT 2 SHTJ6mThisemer
(LpETeNeUS G .
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* Hlov HTHEMBEHGHITH GoulIld aPmISLILGSH0 Geuewi(BLd. BeleUTBTeT HTHFHLD HTHD
smpwlaier maww Gurg eallmard Bl WHEHTS 2L SO (PIY6USHIEILD
Gautiuplenevenw Frmsll Cuemieudl 10& (LPSHSWILDTETSI.

* Flov HTEHBRBET LB Oeulig SHTHBRIBMTHUTD, HTHHLD HHIPD CUTH HTHd 26L& 60
Gauliuplemev SIFBFHGHW. Oeuliuplensy DB SFLILTRISHI, HTHHIHD DB BB
sTyenIoTdemenouiernmed @ BuUSHHF CFweaTpaBaudF FBlurer L L SHaHe0 CuamielHBHTS
o6m_HHemd LmBT GeuliLplensoulsd Guamiaugl (LPSHEHUIOTEIH 616TLIGI LIBBIS HeubhaIenTWLT(HS.
DFSBETH, HTHH wBuledmbah Oeauliubmsd CeuaMCuUBBIISBETHS  GH6MIHT UTUD
GLTU arplene o TNl &S GelfHHID DlevOsTarmlenerll LiuwieU®d sl e
(P& WSHHIUSHMS TBHBHIHHTL (Hb.

* Guaub almeardhgpeams Oeauliubmsd GCeuellCums wrwrgd Guruiar HTEH  Sieds
(alfleuemL_6uHTe0) Qougdhed Fnlgul DLISHSHTET HEDEVMIDHET 2 (HOUTGD 6l LBMluD
SHeUbGHIMTWTHS. Caid HTHs aisd CaupILiBaHe0, DML SHHTHDBMIH6N HHAPWD FTHHWLILIT(H
STentllL 60 CUTETB SHTTERIRISETTEL © BUSHHF OFwer(penm Frjurs LIgFdenensen emuL
BL (pewi(h e1eTLmS THHHISHBTL(H.

* @ygmuens QHTHBFTENeOH6T FTIUTS, Geuglil CuTaB alushHIcbEeT LOBHBID DieUBBISHE
JHIUTH HHH STTENIRISET CHTLIUTOT HHBaULSMmeNsH HIlly SPfbms SUTf S
(LpEITENEUEGLOTHI  LOTEmT6UTHEN6TS SHIT6wI(Hb.

o gyewiond: @phHwmaleo Gumumed BsFfled ueiuier STenUl (B Hipleuashds0 S 1beuBB
Qauled mBam Fwemer (B GIILBL WIMIGHMmS GBLUBHDHSH HHSHTE HFH SFFTuleiLl
QurmeT &Fe] STIeIOTS GBLULL SIP6 BT GHBHHIH HEVHBHIMTWTHS.

* FH1HS SBUIEIET CLPEOLIGUIT(HL HN6TF QFISHID QLPMIGPND, LPEOLIGILITHL &6 LITU|LD
alsd, GoMTHHID DieLevEH CulILGLBXID alHD, HTHH DMBenwl HIFiL Calewigul Siemey,
LIy HTer allenenOUT(HeTHmeNUD Ldbd alleneneuTheTsemenud GeuslGuimbmid el aluie
OFHTLIUTS Heueieh OFVISHHIIHET (PSHBWLSHBHIGHMSH a6 EGHS.

* o BUSHHF OFwewenp IGUTHID FHplLmer HUbHenaTHeier S HLSHSLILBLD TN
AWBISHHS. 2 BusHulear HIb 2 BUSHF CFeve Bflarsed S LMBBIHE DlenouiGo
o BuSHHFeFweT(pedBUle FpLiy Hubsenerser GueTILGLD 6TaILmSH THHHISHHTL(HH.
DHFBEHTH 2 _BUSHHF OCFwearwenpuilear ealmendpemer SIHSAULUSHID QU HOWTSHHF
Cawerpenpuler alleendmener DHSFLILGID (PHHWIDTEH 6ITLMS TBHBHIHBTL (BHb.

* Geulieneoen! HIFHBFEGHID HTHBHD alengauTs Ha(pD. calaild DIHSFHs GeuliLmheneoenuiL
CuamiaBEHTH, DFHS CAILSMSD QIPHIGHHD CalewIBLOTHEVTED, UIFHHHHTET HFUILD
(OQF6ve) SIFHHFULFHTEL 2 BUSH GUTHeller allensv © wiauenL W B (Lpewi(h. SieiauTBTHE6
grijuenaied HTD GeulILmBemeouTlsd HTEHHMP HBHLSHHIUSHTEL UIFFHE ANTUID (HDBEUDL U|LD
Gurdauid, gl Gou OGeauliupBlensy GempeuemLujld GuTEH HTHH IH(PID  (GEMBEUML AUSHTEV.
FHTHBHBH0T allenershIHmer GHBmeusnL UD. 61616, CUMHGHSLOTET SHIHITeTSHmHd OCldTemTL
2 BUSHHBGH BCpemeuwmer Sgwid GuemtliLBd eumasuled o BUSHF CFweLenBullest
BUBSHMAH6T  (GeUlILFBleneD, SIIPSHBD, 2 BUSHHSH CFmeTenene)) GHBIHHS Heued
CFVIHHIUSHE (IPHBHWSHBIAID GBI HBHIS HEVHHIMTUITHSD.

* 2 BUHHF QFWeIPenBHMmeNSH HL LLOBLOUTH alushsibamend HalTHHe0 GHNHH HeU6TD
CFavHHH CHmEUUITE L IQHMBHMEN CI(HLILISHET DiuFlUISHemd aleNddHd. 61e8a 2 MLihHsH
CBMOBELBIS6T FMbH eICeUT(H CFWBLIT. HLUD FITHS HeRIBTEONLILSZID DieUSHTONLILIGID
W& (PSS WILDTETNE! 6T6TLINS 6U60W|MISHSHIS.

* 9 BUGHHEF CFwenpemB FTTUTE LIFSHTer SFFTWET cPeolIOUMTHeTHEHDHE Gevdsons,

Sy el i 26 e K]
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S1HHHH G CoausdHmnd DFHHfILSBETE FevBalmenseled mebHHeT LIWGTLIGSHSILIBLD
aatUmSUD, &Flevo FhHHTUURSBeND b oamssldeflar CHTLHBUT wL  GCoabd
BB SHHIUSHBHTE a1 HITENQH6T LILIGTLIHSGBENLOMUILID 2 SHTT6RID ST 6lledE.
o _gnyenions  SGorelun o Busduler Gurg oméel grewigunes KO wBpid  AlLO,
LWETUGSSLILIGS GBI alleNdh@Hd. 2abd HITewNg 6l 2MHE DGOV 6T6ILIENHULD
auelmISHs SBIIIGS.

2 BuSHFE CFUSImB  cpeold GPISS gBUBL uTHlY SPaTGLTE  SleuBBS
S LGB W0H (PSHSHUIDTEIH 6THILIMS U6 |BISHHIS.

® BuUHHF GFwenpempuier @uidHuled o BusHd CFuiwiul L yHw Syasmuer CFFeneuuies

SMUIENLD LOBBID SHID CHTLTUTET HJ DNfdmadHellar (PHHUISHIUSHMS aleNhGHs. 2 BUSHHL
QUITHETHEMST HTHMPH SIEMILSBETH Le0BauBI HIL LI(LPeDBHEIT 26166 611D 6\l6ufldhE.

Upgnen Garmser / eevienissmbas (Key words)

* FHTHH OB - Reaction chamber

* 9 BUSHHF GFWeSTI(PeND - Manufacturing process

sfllif G, wHNNG FBwdser:

eteu@pld el WmRIS6T GBlHHS Heuld CFaIsHHIs
* HTHH B DHEGD Curxhl Heuaieh CFaihsd Geuewngul el WIMIGSmeT 660U|MISHBHIH60.
* FTHH DBl LWL IgasT CHTLTFFwmen GFwer(pensenwl aileuflsge0.

* FIdh S BUUTLIQET (WoHHUSHHIMHMHE HeVbHHIMTUITHSH6L.
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GapysFd il Lib: 4.3 @rstweas meH0sHThelled FHUGMSIBITE (PETOTULSHDHSHMSD

Qeuerfle BT Houmy.

urLGeuenenser : 12

ampn BGumiset : e cpeoll QuUTBL SN S, cpeoll GuUIHeTHefer aldlHd, cpsoLl

QuUTHeTHMENTSH HVHHM HJSH &SL BGUUTH L& Weum el
(WPSHWSHBINHMBHDH HEVHSIMTWITHEUT].

* FaIHHM o BUHHF OFwer wepuler UIFHTer LIQIPEHBHM6N
alleurfliiumy.

* FaUTHBIMHHSGD DNWSHGHEHHHGD BewLuieomer Geumum el
alleurfliiumy.

o SUIOGL GHFHe0 FauJhaTy WTHHOWTETENB SLbEH6MT].

o o Ulflw g o BUHHF OFWeenBenl aileuflrIm].

o QuTEGuBBII LFmen o BUSHHF GFweTpeBenL  alleufliimy.

o 9 eIl Ig60 QUTHGUBBI LFmeT 2 _BLSHE OFUIeaIHET GLIBILOTERISHMS
afleufl L.

* LUFHiHDH6MeD OILMIS6TEN Famidenenll GuwIflBeum.

o UFF o BuSHHUIeT SIglILienL WITer LIQ(Lpenmaemer  alleufliimy.

o LHTH 2 BusbHH CFuibd GFwerpeBewl afleufliimy.

urLS®ss SILLUIGusBEGIW  Imlepis SH6d s

2 BuSHHF GFwerpempenl GeuBplsrwTed HULIOL G Flurs (Wwatamw GFulag DieudwnmELb.
ASILUMBUD, &J HUWHIGSEpSSTO @ o Hryewiorer [SO  srpyemud  FTarmIiLbGSHHemeouL|D

F(HBHOTE DIB(PHEh OFUIS.

2 BusHAH QurmenTegl, HISTCMfler CHeneussT BBID HIGTEMTHETHID, GHOIOIHID LTHISTLIL|
STHBLILGLD auensUied HJ HFWSSHIHEG L U IQHHH60 DUFWIDTGLD. BSSHIHT6emTUIMISEHSHSHTS
Bevminauied LWL Iged o eifen  SLS 1§ sramiser (psdwushsieubHamear  al1eduBisHsis.
FafHET 2 _BUSHHF CFwenpemB CHTLIUTSL Llaeumd HHeUe0Hm6NDH  H6VhHBHIMTLTHS.
SIEBTL  UTDSHMBUND @F © L amevd STYL QUTHeNTa FauThsTID (WpoHEHWshgHed CUBISBS
TEHTLMSUID, DML BMTF Fovenal QFUIHM , eueMIHBHTH o L ewevd H(1pa|He0, LleTeneraerles/
GLHMBHMET 2 L mevF SFHBHUILUBHH0 BuTaiBp @QaICUTHIBIGGINS LWSTLBHSHID FeuTsHET]y
AUMBH6NT QETBIHOHTAIR CoupLBLD sleilms alaufldha FauJssty o BusHHuleE (WoHBwGHHiaIHm
UGIUBISH I

GurgleuTs O@rpliLfeconiseier (Bl gmflelds aTCuT. flelds oifsomiseler ) GFmouib o LiLssCen
FaTHSMID aAILGIBH aSILMNS DuBplesT SFFTWweT SN cWpeod elendEGs.
Gareprindevmiseflesr GFmouwid o Usbsefled B BILL(W6TEM SHemeowjld B OGeumIliLenL Wl ¢
QUTEID STeWILILBLD eTaleng aleufleh@Hs.

—r o e, -, o = o)

Y e ST s S o N e e SO, e T SRR o U | e

B GeumitienLw QFmed B BTLL(LP6ITeT SHemeD

FOUTHSTT 2 _BUSHHEGL LWLGL Lrsmer cpeoliourlser eiflGamLmab (NaOH) smeur oisdsog!
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allevmig eremTOemUILD SLGLD. eaUmBUD Baib HieiteuasTOemIuIed S BIEweTen LIy SHTeomet

@ cpHefgemyl (B (Hagdlengemyl(h) LG eraUmBWD 6l6mdhEs.

* gajsaty o pusHulear Curg @b cpdefaamyl B cpeudbanBIsEbds@GD eiflGamLTays@G (NaOH)
OBGL oL Buwne HTEBHHE cpeold 61&iHSHT Llemenilbsel 2 enl bl GarepliLiileomiserer
Ggmouib o (SbsEpD HelFCImTead o (HaUTHMED ‘FaUTHETIOTHBH60 6lenT  DS(LPHD  CFUIS.

@smats 50% aflGamLrs samyFbeoraiensll LWaLBGSHSHEMD eleilend 6165 SHIHmBIS.

0
|
Cl' - S T G e
THEO_ T CHz OH o
v NaoH(eq) | e ol
f~|:Hz—O—C—C1TH35 CH5OH o B TRt
heat
ChE— e S
I 2 (Ijl
A o R o L
Tristearnn, sn animal fat ghwcerdl Mz O-C C'ﬁrH:E

socium stesrde, asosp

* Fafsaeny o musgluier CuTgl B BIFTWESSTHHD FaUTSHETIOTEH G, BHHTHBHHH6

uss alemeraurs HefgCrmed HmLSGLD eaUMBWD elendEGHs.

s HTeauy olew Qewrul/aflevmi @ oremt QewTul s Heveweuujld, efIGsTLTe 66T BIL Gleurment Ml
HEVBHBTHENEULITHEUT6D BT6WIH 6UOWIMRIBET HTWILILIBLD 611D, FauJohETILomshsedelr GUITEH © (heum@LD
HeflgCrmed BILW eueowHHeO HTaUCHTH , Hfled FUTHSTIHH G HDTHMEI  (&HDBEUTMHUITCD,
Bow eueowshHedmhaH Couprsl Bfled WSHGWD sleab alend@s.

* BeTp 2 (HaUTGD FUTSEBTIHHEL @Uene] FHeMaifler, STHHOMLUITSH 6lewrolewiul LOBBID erflGFmLT
LW HILRISHUNHSSHD 661 allendG.

o efiGamLTeuTend SHevitennied OULDGTEMLOWITE EeHIPUIMIBEHHEHID, CHTEISHGWD LITHILSHMmET GJHBLIGSHHID
SHIMD  OBTWIL HTnHWTeD, SleUGeuflGFTLTemar BHBlMEOOWTSH GG (P& SIWILDTETSH  6l60T
B SHBIH BT (Hb.

*  FoassTy o BuSHHuler CUTE QLI QETEIR HeVEHTH, HIeu eUeWITIH6T BTeIBaHEGL Ben Guiwimet
SHTESD HH(PF GTBENLOULITE, SYTIDLISHH 60 BbHH ETeRI(B 6UEOWIMISMETUILD eITHBIL CleTeiyl HMTHS
HVHGUH 0B (PSS UWIDTEIHI.

* FleflgCrmed OGaETWIL BHILW IOWSHMSUID FauTHSTIHmBSUD CaprédGHeaidsl @ (WsHalw
LIg(LpedBUTGLD  eTaLeng  eUeWBISHSHIs.

o Bow eueowHmsl Uflsfeg SefFfeearl GQUBeITD eaUmeHs GBIULIGHS.

o miw eueowdHaiL e sPuiy NaCl Galugse cpeold LW 6U60WLGHH0 SEMIUID F6uTHHT] 60
SleTeneld  GMBHHIHCHTeTeN  (PeuBHTH  SMIWLIL  SHTTERIOTS BHFLW  UOWSHH T DI THH
P sfsSapenowmed We BeoGams  BILW eSS0 FH Fafssiin amiCsrsd QFuig
BIDW  aueoWSHHeN(bhHEH FauJsaTrHamad Geouprosdls  GsmeTearend eaUms alouflb@s.

* Beaieurpres GCaprés@l FaufsarriHalsd 30% B oLmswWmpes@h  saumsub  70C euemy

CeulILGLBBIMISTED, SIGIUTBIRT FIFFUTHBITHMS EGVGMTHL LIDLSIIgU] HeNEVeDU! SIEHLILIF
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QFUIwIeOTD STEGTLMBUID 61(HSHSHISBT(HH. DIGLUGUTBTET FJLOTEN GHLTeT FeUTHSTTHMSL! LILDL|6USH6T

(peUld FHTHS Dlewpuied DmbaH CeuefGUBBeITD aTELMSUID aileufldEs.

* @eupre Caupradl FalThsTTHEHe0 L RdeTen Slela@rmemnsy BHH@HasBHTE WeniBLD SBulLs
SOIFVIL AT HeVbHI HeNFBImeney BreueoWHHBSGL QUWTEF CFUISH, FIHMEOF FUTHBM] & 60

o eiten FeMaGrmelall SleTeneud GHmBHHIS OFBTeTene0TDd sleilmng aleuflbes.

* Flaflg@ymed pESW AIF FAUTSHBTTSHHL , 2 (D BHHD DI RSUETNCHTH, HIDWIBHSHSD CLPEULD

®bs BHiLw o Umuud FaJssTIsHmSUD Coupreslds OFBTeTemeTDd 6aLMmed SH60bHSHImTWITHS.

* HILESD GMBEILILLL FUSIMIHI0 STHHWBTSH fGFTLT Flw Sjenalled  STEUILILIL 60MLD.
SIHM& HBHHIMWTHGUSBITE FHHfld Siflevd DL I GLITHSHILOTE SI6T6| HTeUT 6T6wTolemTLl

H6VHBLILBLD aTaleng  aleufle@Hs.

* FMD SWPSBH5He0 OeuiBoBn meny oisBBiw Faufsatyb Weern o eugalliu@n (Vacuum
drying) eieiiueng eleufls@s.

* 2 IHAW FUTEHMIHHIL 6T, HFLILILICLITHeTH6T, BB el 19H6lT, ewTelpl lgaeiT GUTasiBensy Gaidbali (B

QurpssoreeuTy o HUUGSHW Letery GQuUTSUILLLBD eaUms alouflddEs.

* 2 BuGSFHwTNiseT FaJHETISHHIGG UGB Buweiysmens GCajlusmsrsad, GuTLipF
FHHIHTHD , UeLCeuml STeuy eTamiOemISmenGIT  SHTeuT  6TeRIGewIUIS  HeVeneUSHEN6TET,
FHTeuy, alevmig) 6IeRIOMIUIS H6VENAISMETEWIT LWSILGSHHD FalIHHIID @ BLSHH CFuIdEBenoemuls

SHVHHIENTUITHS.

*  Bommauled GUTHIITS SHIILTTHHSF (Fevemel GUMB) FoUJSHET 2 BLSHBHTH, CHMIBTOIUIHTO6w0TLI
LWSTUBSHSLILGLD 6TTLINSWID SGIUMDBTen FaUJhET] © BUSHHS QHTOBFTH6 BT 1960 Lis0GaM

LpCaamiseied SiemLobHIeTeNe 6eaLmSWD alaufls@EHs.

o eireurpd LUMIFsm Cam BUUL Hemall LWSLGSHS o BuUSHHF CFwetpenpuis Gurgl QUT(heTaemern
BeapBlLGSHSH60, QUTHeTsamen Couprs@GasBars LeoGap CUeSs (LpamBH6T (MW HbHeV),
FHISaFHWTe (Lpempulsd DIHFHHBHLI LIQLPenBHmensd OSHTLIULBSHH60, S HUILDSHHIHE DIHLOGUTHTS
Burgdland gL Gauprds  (PWTh Grstwerl usTIsHSESIET Slenemel BUNaITHE 6 BHBHH
Bxemeuwmen Lflaflliyssmens QFuIsHe0 (Ger oifleod cpsold 6rflCaTLTme BHBHBMLILIGSHH6L),
wyaliourmeflar LBsHCaTBBHme GbUBSHH, BT QUT(HETH6T WBBID HBLCLITHETHEM6I

Bxishzmer Burais o gFHamend enawmenm Gauswigul aldHHmsd alend@s.
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[mm@mu'_l&, &,6\3@@1} ( aflGFTLTH HMTF60 )

N

FUTHBMILOTSH BB
[guH&E BHMJF6V) HTHB SIENB

S [SOWELL & eIeOWID
i HH B HBLILLTS
p FAUJHSBMTLD
2 LI HNJF6L
HoflaGyred + | U _ .
[guue's HENF60 (UPw o 1S seyeed)
SlefMaflen SiBBBUILILL A
spelw FJF FauJSHSTILD

N o g
— GHLITREITE
[ mmﬁas&;@as@l_uGg@mH ool

(Fr-gér &em'u&aaarrmb]
\l/\; (aﬂg’*ﬁrﬂ&&@mm )

[g,@njamm)u_lr@aauuu_ QesTerdlevdF &m'g&aarrmb}

e GOBHS DI(PHHHIHIG
LN . g :
B 2_60]HHIH60
2 _BLSHS %

(A {gm'g &m'u&aarrmb]
FoUTHBMILD |
Ggiriomedttl  QUT(HEITHET (BIBELPLI9EH6IT,  LDGITCLPL 19 BH6T)
s glligansdseied ( detergents ) Bimpm L g semeoud, By Ceupiiieiren eutiBLITCHEFPD
o MIOLEID [BF BHTLL(PeTen Heweouled FeoCUBBIGInL L QDT 2 6iI6NS| 6T6TLINS
Ggmouid Geumenyed FeOBUMMI (6D N6 GS.

0
CH,—(CH,),— CH, S—ONa"
0

e Ohx Gamgub Geomenyed FeOBUMMI HleWeWRIAF OFWBUTL e LfhaWelHE
o 'LILTHTMSWITE0 GHlP60 LOTFMLFHD HenL Oupieudl LIFHaneoonarsT@L.  6TaiLens

allend@s.
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e Bgmgouib Geumenyed GuUeiTdFe FeOCUTCB®I HiewewmIAF CQFWBUTL g0 LIflbae|dHEL LUBaSTEL

GB LyFflenearsel gBLULS STTEUIOToIF0Mm6D 6IaiLmSHH GSBILILNBS.

CH, O
CH,—(CH,),— CH ~0S—O'Na®
0

o Leieupld LIg(pedBHmeT DIIFfSHH, FauThsTy LTHFOWTaEenBsh SUITHHEs.

100ml  Q@smeitenaleen  (PHdAIGUITES ST 52 HTauy ool BBiHH SBS. DI 6T
agBarmed 15ml o 1b 20% (W/w%) NaOH sevgged 15ml o b Csjs@s. Bdseoameleni hHeild
sipralweurp QeuliLCGoLBBIS. SFemiG LMLSEHD Leoamaensd bHensvalamyuied GeuliuGuoBmis.
(Quepbureod 30 HIVL Grrw GeuliuGuomp Grfleorbd) SibBlmeoulsd SHevenel HeilG 2amBHTL(BLD
SEGTMOWMLWSTL BHHHe0 CeuawiBd. GeuliGuomBmid BGurgdl SLeIuITHed STTEILOTS  HETEU6T6
SHERNFLOTET DI6E] GHMBUMLHSH L6 &0 6] HIHD THEEMTEID OBTHIL HevenaudWF CFIhal

emiBD QYTIDLIS HaTaleTa| aINIUNed Hevanaluile Searealeamald OFiUeh CFuls.

piyoiuw NaCl senggsd 50ml semeusensy 250ml (paemeuGUTETHENIET DINHOSHBEEHD.FeUTSHEMLITES60
(WwyeudLbS Leian SisHstsss sevamealmul HIbliw NaCl sojsalar Csjoses. gn o heaid
slpoTelweuTy Sevdb@&HS. Ueten] Uel BiSasmHowTeamsalet (peemeuemw U6 GeoflyFdwenLw
MeUSH B (H&HD

QUYSHTMETULD L6 LeaTeneowd LWaLGSHS OeuppiLordslweurpi(Vacuum) Smysene eUlgSHoHIF

FaTHEMHMSH Couprosdld Oomens. CaupTsdll FaTsSTISHMmS 2 607 alBs.

BpmBmwsS mSWTem(h mEHeHTIHe0 FHUND FaTHSMID 2 BLSSH CFUIHeueT QUTHSHSLILITL HL

Guopuy uTWEFFBCHTL (B LLSHSHIL6T QUL GBS SHe0bIHIDTWTHS.

2 uWiflw eged o BusHH uBs Ueaeumd el wriseller SHemewuL 6l SH60bHSHIMTLTHS.

o QuBGBBTEIW eAUTHET WeTlIBIINSS (WPIQUITSH UTDTGID 6Tl DIB(LPS6h CFUIS.

o OuUBECBTEIW 66D © 60FID (LPIPEUGID SFMBL LTI STeTlILILTENLOWITEVID Hees weld BTEFHSHHle
Ursmen FédHeug) cpeoorsll GUBGBTeiw erflOUT(HeT allenMmIGaHTID SIFFuied, GLITHEMTSHI],
Feps LIpFFenansel LevauBpIsE Bbhs GLUBEBTeIW aU6NTD SIS DIHLHSHICTENSH T6TIMHD
SBEVHHIEMTUITHS.

BemliysIilss (WQUITSH eueTmISmen WHensWmsll LWSLGSSHIDCUTS Siemer CHUIalmL BleTenLoemils

GeULILG B Osmjurer CamiBuil el Qsmetensenw (Herbert theory) simdsons alendgs.

Bem' i Ipiiss (1puing eueriome GUBGBTeIW 6MflCILMHene Wefighel LIWGTLIGSHHID CHTe0HHIHHMIOU

aflouTmeT o BuSHH o FF Senewel SwLbH L] o MusHs LIQLILIQUITS  (&HeBeUenL WD

aleBs CamTGuiLiger SIQLILIMLS HHHHTGLD.

f:?u_:-gjG;{-‘ren.fu_l'|
2 HuzE
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o B&0FTeTen®EUTILIG 61D, B5. Camyuil ealeurTed MeHHW DIOWHEs GHurder GuBGBTedw
2 BusHH 1965 - 1970 euengwimenr STelILGHuUIed o FF QUDIOTEIHMS 61 HOeT 616y
SBUUL L. BbS 6IHTeTamed LN6Ter] HlehUeRIOTSWISI.

o 1995 @1 Ueaian] Bpsd Cametemnsulled FJllésiul L adjedapmele OFLDeniD
GBI HFHIeTNS. Hajer OHTHeI U LD, 2 606 IFuled STyemidser , Ll
avenmseflenr Sew (GLlglIy Spdlwer sryeororsl  QuBGmrellw  erflQummerT
LWISTUTL (B SH SN  LOTBBLOML [HSHeMGW @ HBHTET ST EmILOTELD.

* QuBCBTeiw emfeuTmeT WenHIIISs (PQUITSHSHTEHSWITEO DiHI (PIYeBID  WSOLOTETN]
QUGG QUTHIOUTET HHHHTGD 66t GBI BS.

* QuBGBTelw CflOUTHET SHHID STIEWIOTS a6 0HHe0 CO, Beig SieTe| FBFILSHTE
gBUGLD FBBLB LTFHenaisenend HeobaHlenIUIThE. DobHTIemmisenTed WemllIBilssshssbs alemhIS6NT

(Renewable raw materials) Qg TLuTET Houatid SHIFHSFHBHI6NTeNGH CTILIMNS  THHHIHHTL BS.

o 2 ulflw s o BuUSHESTE LPOLIGLITHeTH6T WeTlIBLILNSSSHHHS @(H CUETOTHEVTED DIHEN6TSH
HEHANHBF OFUIHeUTAH 66D 05FH0 LFHHTe CO,CaFIobsILBMBBGHS SHMTEITS 0T LTS

GIILIENS  aIleNEHS.

I DRL O e s
/ s
v N

= 1T waa

ETEUTTBLEETT A
|

" / HlerflaErmat
',II'HE , y,—“) F e
(Y [

"\“\_ o 1l wsew = musdl

A
\\\M_ﬁ GTELIT v (\*\G LD S
e GTET( GTTLL)
i o

o O s

AumiSmralluy uss
ellemereysEart

* OB Cammeuwtear GLgGamed CUBEBTAIWS MmBSHOSHTINE (Weold SHenL SEHLb
BaTemeumsemensd O@Tewi(h 2 MusHFH CFUIWLLGS@BenLWTed , Seleurprer o ulflul leFereargl
BBBISE 100% Wenpliésss6e8M5  auemmismend CsTami(G 2 Busbsk OFuujn = uwiflw
eF60 SIL6V 6lTLMSBS GBILILNBS.

o s1CUTmeuFHCIBBIF GCFJemeusenen [Hiewewms OBTHILSG o Lubhshs o BusHs GG
2 ulflw GgGammensy LWaLIGSSHIeU6T cpeold BIBMIGEG 100% WerBlIlsss55H5 eU6THRISMEIL
uwelBsHS o ulflul e 2 BusHHFUIS GHSHIS Seuaich CFNISHHUILGSBSH 6IaTLIMSHS
CINNICE:)

o 2 ulflw g6 aaiLg HewiL Fmded STEUTL Fe0 Sflevmiseilar GLomulled HHHT LG 6TesTLIGH

AVAVAVAVAVAVAVAVA V]

> |
&HCITHHTUT 6UT6D O

aailemg SB(PpHeh CFUIs.

(Fatty Acid Methys Ester - FAME)

<
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O
T oem owh SHTHEPDE
Z) —O0-C~R ,LH ,@3. @.Dm.
> O SR CH,-0H O G IHSBHINDDT
6 e
" 0-C~R + 3CH,OHO®HEfEsTd CH-OH + 3R-C-O0-CH,
. e CH, -OH
8 G ] GoREamT el FAME
0 HeflFETTa

s @aalBurg HoLse Urstar uss alamens Hefla@rmed oy@Lb.

+ FoflgCrmaid Oguied 61H:HHT CFTMUBEHD QETBIL QITEIH  HEVLILFHEOMEOITHE0M6D  SHIEN6L
ueLseTs Coupr@b. oo @bheH SFewi(h UOWRISM6MULD &euGeuTd Ceummohseumd 66

G NMICE:S

o ems@wres NaOH uvweu@GsHaid Cung Ursdemearser o (heurtd S (pewid. SHTeuy
eTemrGemruIufled gwngen sTOUT. fedd Siflevmisst Wenaswns o etengTuler, Siemes NaOH
2 L &1 HTHHD Lfleusmed FouJsbsmyb CHTEImBID clemab SieleuTsl Faushsmyd CHTerseusHTe0
oasHlgh CHTMABUT. BEHGH HML gBUBD eeamab, SeubG Gurgkl by Camermielses
allemeeaurs © BUSHHF CFWSI(PMBEGSH SLHIGED GBUBL elarab GBUILIGHS.
* Fmauy elewrGemiIsefed SwinGenr sTOUT. Felds SiflevdHer ojene| GUFHID GHMBeauTs B(HHH60
Bouewi(BlD TN  6Vl6NTEGHB.
* ey eewiCemiseien Sifsoll GuupITaTsHms (Acid value) Sieniuger (psob iwngen ST el
Sfevld OFHTLIUTET QT SlenailenL 1 GUBeITD LM TBHHID ST (BS.
* 9ol QUEIOTRISHHEI (LPeOLD HTeuy eTewiOemiul 1g 60 SILMIFU|6eTen HWTHeT QBTIRUILLEEVS 6
Slemenal  HBHBemeULILGSHHINSBGHS Cohemeauwnear KOH oene) &TULLILEGID 66mab, SISHET DI60E
mgg! oG aeeb alend@EHs.

o swnger OQasmeplideob (FFA) 2.5% (w/w) Baib Gewseuruien eamssm OFwBUTL (BHE
SoLCUBLLTH 6leT allend @ s.

o swnger Gamlulleomsetr 2.5% @eid SiFHsOTUIGT DS 6T THCamenevd BFJdHgI
gwnger GarupliLdeonisensn MEFA o5 wmbpiw Weiern o ulflu g o BLgsas0lsel
LWIGTUBSHSH60TLD 6160 a1l61TEh G b.

o sasaumed NaOH @emer uweuBsasioCurg g GogGarmmedsd HenyaHaliLpBLD.

o FTHEIHIH alemenenal HBFUILSBE DiFHH6eney GogHGamed LWETUGHSILGLD 6T6dh
GSBIUIGS.

o FTHFHD HOLOUBB L6t DIFHP DI THFH OCsmewi HeflaGrmed LmL Siguisgib SHIFHBG
BwBs0 2 _ulflul eFaibd STeo IGO0 ailend@EHs.

* MOLWHHS (PMB cPevld BbHFHLI UL Hewen Couprddld Gemeten (Wipu|6oet allend .

* FTHH SMBUIEIET HTHEHHD BOLOUBB LGN SiHs L TsHd OCarewi  &eflFGrmed
uemL Sguieuid o ulflul leged UL SIFHBEG GCBeowd STeorILBLD 6T al6eNdhEHs.

o FTHEHHHABUTH o (HaUTGD FouThSMID @b UMLE6T BIewihdGHd ewl Bl wral
QummenTad STentlILBOWaS GBULIGS. a1 Sl HTHHHHOBULTSH siehdFlul GoghEearTev,
BHTHBHH0BULTEH eTeNICemUIH6T, omEHH6T elailer Selal(h LML &6eMeDd LOTEL
QUL senTHS BT LGOS GNIILNHS.
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e o uilflw egaled o 6iten CFHEHITML DIBFBWBIUBSH DiFH GLTHS SelUTSSILBLD. BHH
apalemwl @BH&HdS UBLILIGL GsGamed SHFaughma Wb o ulflul eaed SWITfiLS0HeIL
LWSTLBSHSHe0TGIeT  aflendh @ .

* OzGamed SEBBULLL eeihbd gal o ulflw egFelaier Guwebd sifleurs $Hefla@rmeid
oaGHHHEHD  HTOIILGOTUIET DiuBedB DSBBIISBEG o ulflw lFedam e bHileners
GUIDHNMTE SDIILILEUHET CLPeOLOTS FSHHBFILSH QH (LPeOBWTSGH0Wwer DS(pseh CFuis.

o AnFHUled 2 ulflul eFmev © 60THH DIFHVIETEN ] DISBBLILIGEUSHIL T HeWIDg HiewToHendH6lT
Smiler Simeal agHRH DISBBLILIGOIWT GBILLIGHS.

o HoMafeir ashdaflbalILBCLTE CHTapid CLogGarmed WeiBld o ulflul leged o BLGHHH0IH6ILI
UWeTUBHSHSLILGBOLDTS FnmIs.

o uebeden smsbdlsentas MgO, ZnO, SnO, au@luaBompl UWeEUBGSHS IQUGIETAID E)g6
CLPGULDTS FAUTHSMIID 2 (HhauTalenddh HalfHa 2 uliflul leged o BusHHF OFuIeT(LPeNBEnUL
alemaisFHBas CBosTanh almeramel HHFHHHIS CETeTen (PQUD serad ailemdEs.

o o uiflw eF6d HBHTLHHL LIELGUM BHeMaudsEHHHTHL LWLGTLUGSHSILGHBSI 6T601H FnBIsb.
B, deniuGag 6uBGBraiul &6 &e&HaILLTS Sidsora 2 ulflul g eaweid B,
B,, B, ydlwen GQuBGumaiul 1es6d &edbsliu’L aféss 2 ulflu egengL.

e 20% 2 ulflw egeub 80% GUBEBTAIW LFWID GevoHaILLL S B, a6l auemaliLGoHInbD
610 SnBIb.

* LFFHUMBHEMT 2 BLGHH OHTLTuTer Lleamld aill WImiGemerT LOTemTeU(HL 63T HeVhAHIMTUITHS.

o LUFF auemddel SWMFILF QFwet(penpuled Dramuieard HTHEmIS6T Hel (upTg CuTdeb
Bz usBoup BFaFTwie] USTTHSRISM6T DQLILIENL WLTHDH CBTRIL & EH0\HTLHe0TE 66T
allend@Hs.

* AVGaleD HVSHBLILLTEH FBIBMET B&F HVSBILILHHDHH aUMBUID HevbdH CdTerauBs
&S aumddeier o BusHHuler (1pHed CFWeTpedBUITEG 66T al6md@Es.

o LU5FF cauenaddelen LMuD SuiedldHEd DiFHBoEe LWSLBSHSILBLD HenyLm@er SmyewnionsBga
oleoT @61EEH®.

o FIUYFSE UL6eVD BalG 2 60Jbhd Ll euedenowmel 2 60 OLILL 6D 2 (HeuTshd
STIWID LWTUBSHSILGLD LeOLGHWHISGem LG 6Ten aUelLBISHSHIS.

o UFFsEend& ULCam Bpmsmen olefdasee HBLIGUTIHL &6 LWSTLGSHSLILBGOLD6TS
GSBIUIGS.

o LFademen LevGoum Buisosenend dplumer ol L GHHeo CuamieusBg Gaiwrens Baieneudmeit
(Additives) LwTUHSHSILGOLDGT aNl6TEHES.

* LUFF aUnEH6Mer @ BuUsHHUTeD SenFrume, LeoUGHwF Caieneudmsslt (Llenewnrish SHTyeniHsl-
Binders) mimepl 9seir, GFJOTeIl USTTHSBIBT BT SIQUILIDLLI  USHTTHHBIS6MTSH
LweTUGSSILGD. segiurer 30 - 80% o 1b, Wewewiliys  smyeniset 20 - 60% o b
Biseplgser  2-40% o 1b Gaonent usmeHSmEeT 0-5 % o 1b LWSLGESHSULBLD 6Terd
G NNICES

®  FSOIULITEI, LIOLIGHWL LISTISHSHIS6T BUieuBlel cpeold LFad dmIFeiBdd Cohemeuuimen
LUTGHBmev SHenLbHmEHI 6160 ail6ndEH .
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aemoey FFemertl Lful Lediern] o sufeumenr LenL QT 2 (heumeubB@GLl LeOLIG S
LPEVSHInBIH6T QSTBILCeTTedT CH(HHHLOTS DIBHBBLILIBUSBID, DIDILPEOHInBIHEHHE EenL UT60
GBIEGL LUemewily gBUBSID SOIULTET  clpeudbdmBiser Spalluimdl @pssliubGaHaiéo
SMTTCTLOTH 60T a6 &%,

BhsH UOUGHW cpeudbanmIseT GBurliied aelenwTd L 19Sh0BTeaTaISIL 6T LIGOLIEGHS W
(LP6VSH FnBIH6EMEIT6L HIBLIGLITHL &6 LBK meusHd (HEHSLILIGEWRD allendEs.

PBUCUTHLS6T Comenm Slevevd SICFHHF CFTeNaUBENTES DIMDAIBIL 0T Bewal LIS
hlewTeniULl  HlewlbamBHNMTHAID STTLILGEL0T a6 db.

BBl 9H6T DIHSHTUNGT  DIIPSHSLOTOTHID  GHMOBHS  LOeDIHHHMBUIEHL WIGHIDTET L FFiLl
LIL6VLD SlemL LILGIL 63T HBeLL 19H61T GHemBeuTd 2 6ennGUTSH @UILIDTEISHID LOISHID FnlgUIGHILOT6T
UFSLILUL6VID SHlenL_S@GHOID6T 6@,

g GelaTener piBgHmal OupasBe ®sasHCzallwr (Ti0,) ®BIBLGUT®HET
UWeTUBHSHSLILGBOLDTS SnmIs.

HewJdh HOILILTONMSDS OBTwRIBH6TeN LFHEDHT BOe0FSI LFHbHeT slameab GFspHend
SHEJLILITEITH6T LILIGTLBSHSLILIL (B6TT6N LFHB6IT 6IIMOe0’ L FHidB6IT 61eaD DIenLpdaLILIBGIL06T
allend@Hs.

GIUITIOEY L FFHH6T 2 60(hHBUTEH  auellioemiL 60dhHIbEGH6eT GFHen SMIULTET  QaluimeudHTe0
auel LOTFML WIS SHMTIENIOTS SHIeNOUL|GIDTOD ‘@ID60F6T L FHS STTeNITE alel LOTFmL TS
el D ailehEH%.

BBewl yamens Haly Birliset (Filler) Gsjésliu@weamad QUIEHTS, SHnIushdngul
seoglund s1uGamm (CaCO,) GaissiniGobaald alendds.

yFsealmaseiar sl gemw / Folinu SiFafless spliumssdser (thickner) GaysbsliiliBio.

BiBewl 96T wBBID HFils gewlbmaseier GLBUTLILL 6T LIGOLIGHWBISET (LlenenrliL|dh
FMTeNNH6T) BTG ML HHTEBIMLUL CouewiBl. BhdH Ol HITEHHMDH DIH ] HH
FILOTSSSen (wetting agent) BFJoslILBOWeT all6ndEs.

Bbhd FnDIH6T DIMATHSHID HeTE H60HBILL Couemrguigil 61 FImsll uTbLld SreriiLL e
GouewiBLd. BFHeTe0 DbHdH FnmIH6T HMTHHID RCT CHIHHe0 CFiIHad H60HBLILIBHEIH M6V
gl alendGd. BHauBedmd HOUUSBESG LGB LIQLPeNBH6T 2 6iTenel 616d BT (Hb.
&He0HGID LIg(pempHel CoaumBILSHEH aHTUTTHGID alleneneydeT SHenL SHLICUMBTSHI 6160
allend@Hs.

CrrgsF @fwegel uGBL CLBUIILSSHERHGL UFMSBGHL LWEUGLD LUFHiHeTed e T
BLHD BFHTHEHHE HTHGLNQEHD Fnigul LISOLGHWBISET LWLGTLUBSHSLILIBLD 61601 alemdEHb.

Fuopzl Cures  sMmyHHetenwner  GuBurliysaiB@L WFIuBD yFasellenear o BLSHE)
CauiyCuTgdl CUTEIOWSHSHSHTH BTG LOLGHWRIST LWTUGSHSUILIGOIDES Fn)ism.
SIHMBHBT HMYewid GoBurliier STrHH6emD  STJeonsd  CUTedssishsT  LileneurliL|dhder
2 MLAUSTGHOWeF FH(HBHOTHS GHBLUILIBS.

QT BrsTwed mBHOHTHN sapalmBuled CUTHEUBBIL LFemen o ML OHTL LT
LNeTeU(HLD L UIMIGBENETT  LOTEIT6UTSHEIHL 63T &H6VHSHINTUIT(HS.

sreuy auenjFFes@GdH Copemeuwmer OUTHFLTHMET MPBIGD (PHevTE GUTHBUBBI 2 THend
SBWPBUILBSSIS.

QurEGuB® o Jib HWIFILSBETS DIILBOBBBIS HTWLHmBL LUWITLGSHHEOTOLDTLINS
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allend@Hs.

o GBemmGym oiuBe»BB®, &CmmCrT  SIIUBBBE, WHOITLF  SIILBEHBMB  6T6HTLIGH
SIILUBeOBBIST 60 ETFTUIGT 6UIQEUBIGHETTELD.

Ca (PO,),F - YBen@ym  oIILBe»BBHI
Ca (PO,),Cl - &GemGym SILBmBBH)
Ca(PO,),OH - msOpm &l siiupepho)

o SLUBmBBH BB HOIUTEH HEMMmUIS BTN HLILIGHITED &HMBIMISTEOL LT ETH:HT 60
QuTaCUBBISH CoHemeuemul EHETEL EIDRIS(PIQUITOSHELINS 661 EH .

o Gmmsmell LUWTsEndHSTRr LB SOFWSIIQU  QUTHFCUBBIL LFMTSHSBTR  (LPSH6VTH
SILUBemBBEnBL UWETUGSHSH(PIQUICIET 661 EH.

o alium@euen SLILBBBBled oILmalweien GCsjemeusefled 34-40% OQurasugs
SILBIBueTenenenwiuid 5% - 6% GuraLrs: BB SHMIUSIQUIG TOTOD 6T E .

o oluBemBBBedmbH BB SOIFUOWEOL &niguwl QUTSHFUTS&HL uUFmeT o BLGHHUTETCLTS)
(PSHeUTUG] LIg(LPedBLTS SIILBmBBHBIS SflbmdHd ChHemeuwimer SenailBd HlenIBenTes
GouamiguISHeir (S UISHHINSHMSH a6 EHD.

o Bxhemeuwimerneneydh@ HIHIBMTSSIUL L SIILBBHRmB Aramuler FHuled mBpiId QummL (B
L6LBeuml (LPeMMBEB6IT LILIGTLIB &S ILIHE 136t

1. geoyflésilleod Sevevd MHCITGCemTfléalievd SlevevdH  ®HSHH I HHLOVHHIL 63
HTEHBLOMLWLIATL 6D

2. GamoumisTUGSHIBBIL 6T HTHBHLOML WIATL 6D

3. FIlUGTENT6T HNWUSHIL BT HTEHSHLOML WAL 6D

4. wopT Blevdafluled sTeRiiLpBL CFHem SHINCOMIBEHL 6T HTHBHLOML IR 60

o 9 GMBTLIge0 CUTHCLUBB o BUSHHUTGCLTH eTILITOEUE SIILIBENBBHBIL LIQA|D, 2 &(FH6e6N6NL
NyCses sledlpb & QupluGw sfluaimye (Mg,SiO,) &eflwmsb & e
LWSTUHSHSLILIGHSTBEnLODW! alleNe@&Hd. selanild, Feofldsiieon, msCrmd & GenmflédaLieuld,
mbHIHfoHH060D, GamoumsTUCSIBEI 6TEILIT 2 6THTLIgE0 © BLSHS CFUILILILIL TEnLOUITED
epeULIOUTHL 6T @BeH G OFuIuwBsuemg gmBLL (HeTeenoamul allend@Gd. Fe0LfldaLieulD,
ma50ITeH@CamiléaLievd seUaBeBL LWSLIGSHS BB Smywungd seoFlwibd CuTsHGuBens
BB SmIWsamigul HeodWD FIHIFEr QUTHOUBBTS WLIBBIHED LT DbevSHHINsHH
eTeTIL(BLD. @eueummrall GQUBLILGL GuUTEGUB®I © J1b ST CUTHGUBBI 6Te DIEMDSSLILIBLD.

2Ca.(PO,);x + TH, 80, —— 3Ca(H,P0O,), + 7CaS0O, +2HX
2Ca. (PO).x + 14HO —— 3Ca(H,PO,), + 7CaCl, + 2HX

o gy GuUTEHEIGUDBSIeVIeTEN SH60SIULID SHIUIET STIEIOTS GBUMBLD BHIBTL L HnHS &HMBLILISBHTH
SIBwreflwb o (ysseTr CFJHalILBOLILIMmS alendhEs.

o mbHFHfSHO0HMmBI  LWELIGHSH mBSHHCIT CuTaBuBB o BusHEH CFUILILLBMMmS
allend@Hs.

o ygeol SIfSHSHINSHSH alld GHmmbHHene SiblevdHmall LWSLBGSHS CuTHGUBMmBE 2 JIb
SUMHHHO LUGHFH SIN0SHHIOGHH60 6601 DINS(LPBLILBSHSHIS.

o Fueaienrer &evbhdk 1200 C° Geulimleneouied sréswenuwl el tup Curg GuITaGUmMIL 6T
GuevdaIoms DHEiFLD DI RISW LFmeTemuld SWMfledds (1pui6ioer alendE@s.

2Ca,(PO,),X + 3Mg,Si0, —22°° , 3Ca,Si0, +2Mg,(PO,), + CaX, + Ca,(PO,),

o FTHH 2 BUSHSH OFHTLIUTH Leeumd el WmSemensd &HeubeHIemTuT(Bsb:
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o FTHFH 2 BUSHD DBHOBTHIET LIQ(LPeHBHMENTE HTHH FnlD HULTHHHEO HT6ITHETHEH60,
FITSGHSH60 2 _0fHHIHe0, BuBusded (Coating) opdlwaBens Sifi(waeh OFuis.

o FMHGHH D SWTIUSBETES OFHHT6NT, mauHGHTeL, @U|HHeUITSH BBID  MLIGH
sl basen (chips) GuTamBenal LIWETUIGSHSIILGLD 6T LOTERIAIHL T HeVHAHIMTUITHS.

o FTalLUGHHeMNe0 o 6Ten Beddbalener Had, OCFaiBeors mETTsmen  GCouBTeE@HID
CeueMBBIHICD &HTHBHH b HWTFLILHET CHTHHTGHID 66 aieufld@s.

o 1D swmfliinfer Gurg BiFiil Qummennas seodfluwibd sTUGHIB®I, H6eill, »HHGHeMNWID
FOIT engl (b CureBeuBenmll LWTLBSHSH6UTD 66t GBILLIBS.

o Llenewililyd STTeIWTG LOLGH WS HMIFOH6T DIevevdH ‘BHehd!” (starch) LWETLHSHSHE0TD
olenr e d@Hb.

e S swrfllugsmarsll GuIBlpempGum  Gramwer (WeBGWT UWETUGSHSUILGLD 6lerd
G NNICES

o GumTipemm cweold 90% &wnlp GLIB6VTD eTaeyld EFamwer (emm cpeold 50% &nlp WTSHHT6L
FLbGD et aleufld@s.

o Gramwer (pewpuie SuelieLwmer GCBTHaDd SHTeugll UGHHHeMed o eitenm &6 deullen
Qummeitdamen OFeGoora BITIHeieV(HHEH GCouBTdGaumTG 6t GBLIGS.

o WIlLGHB6TL Orflent LUHTTSHHIBT DIHH Diealsd sTewrLIBLOTUIGT FooCUBDIS CFHTOBLTH/
awlp CamPpur®/ Sgric (Kraft) GsmoiBur® uwetuGSSIUGLD eer aleufldsds.

e @by amip Oamipum bssre NaOH, NaS ouslucuBenps OCoTemi  [bbasem]del 6
sl baser (chips) 170° C uled 3 — 4 wewll GBI HTHsD YfwF QFUIWINILBID 6l6rs
GSBIUIGS.

* Qi GFTE 2 ihs WIHBHIMIBEEDSHBTHI LLELGSSILGD NaOH, NaS giene el
wempBuw 150kg o 1b 50kg 2 1b &I eeidh GBILILIBS.

o OdbsmIFele SHeWoll LUGHHHmeT HHGAUSBHTH alQHSLILBLD 6leTayd, DielalhHHTeaud
&L60 MHIBLOTETSE sTemalD a6 EHs.

* GIfle0 oImFuleen @FaTuIe] GUT(HeTEEHD BelEaNesT LHTTHIHHIBEHD Hfl60 Heild SH(LD66UH60T
CLPEULD [hBBLILIBLD 6160 aleah@Hb.

o Fmenlp OaueMBBIeUSBST cpeuld Be0dheie LIGTISHHhB6T HHH ILBaGCHTH SiHBETe NaOH Gaiydssibd
saab Leeny O, Bemed @l FCUBBILGLD aea)d aleTa@d. gnemp Cuoaid CelelBpieISH BT
CIO, nweLEGSSILGD ears GBIUIGES.

o FeoemuBml (Weopulled gmid gumflingiars Mg (HSO,) (wseafdwid eugsdGuim) oiedeug SO,
LWSTL(BSHSLILGBLD 6160111 BEVHEHIeNTWIT(H .

o B5CrTemalmU OFBTERIL BHId HMIFNIL 6T WFHHemIbBHEHD (chips) Cajbag 130° C — 140° C
Geuliumlensouied 6 — 8 ewil CEHILD MeUbBILBLD aTavia D, BRIGD BmISHuied dmip GeuefBBrLIBLD
6D, DIHMHTH GleueiGoum BFaFTuIeTl QUT(HETHET LIWLSTLBHSHSLILIGLD sletald aileufld@Es.

o o gmgewionsd G8enmfest aumuy, GGenmier FOIT  emal B, Camouid 2IIBUTEHGGameny B (NaOCl),
mgrFer CUOTTLemal (B, gl a6 eumu] sidluieBens Slipseh GFuis. &Genmfar aumujmealrl
LweELGSSSBE&I Lgeons ClO, @i twaLGsE  CeueiBBlLGD daLms alaufldb@s. @00
Ly enaisenen B1NaITHGHaCsH Abs LOTBBHSHIHHTER STTHIOTGD 6161dh GHBILILI[BHS.

o QuUTX(pemM VLD GLIBID STHHDH Fnlfled @renealdh@ OFeBsorg HTTHEHL 6 Llenenibs 6066
USTTHSHIB6T DI RIEU[6TeTenoenl a16TEGHS. Bbd Fmenlp OaueafBnBIHeoTa sl EFFTUIT (Lpenmuiey
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el OealeiBmieuens ol Coaupi’ L CxHr@h, BTIsEDHL6aT Llenenbsh &eVldbenenr LISTTHHMIS6N
SIWLITHTH BB F1JHS THSH6T CauelBBULGLD eetd GHMILILI[HS.

e OQumSlpempuisd gmedlp GeuelBrIuEBETE CFmQuild enuFeLLB®I, 6o 3sGUTSHEGGmTamIL B
Sle06vg! Bamouid MICUTHGHEemmenyl B, Gamouid CUOTTL el B DIeL6VEH FeoLl] LW gl (B
LWSTLGSSUILBEH GTBenL0enW! a6l @ .

* OQeusBRw STHHE Fnemlpd, aueneLGWITa6 55 Mmemowitall Lyi] Ky GeuelGuip @ LbeMaslLIBLD
aaiuemg alaufle@Hs. DiHener Gueld CQUTS(WeB DI(WPSHSHHIHEG 2 L UBHH STHHD (paper)
2 MuSHFE el ILGSamBanmwl aleufldas.

Ursten Gatpser (Key words)

o QUFTWNNDH MBHOHTLH60 - Chemical Industry
e o ulfluw ese - Bio diesel

LIO(OEL:L: k) - Detergent

® [ BT LID - Hydrophillic

o 57 Geumiiy - Hydrophobic

o Sflevid FHIOGHHE0 - Acidulation

o NfOaIBHL BH H6VID - Diaphargm cell

o 10GIILIL 60 H6VLD - Membrane cell

®  FOUJSHBTJLOTEHHED - Safonification

s IfG  wHUILT BEGIw  ifleynisSHe0SHeiT
BaBHTHL L6Talbd HUWLDRISMmET DglILeLWITHs CloTeis.
o Arsmwiend mBHHOHTH cpeoll QLTHeTHele ST, aldSHD, HIbsl GUUTH DLaluleuBmler
(WPSHUIGHHISHMSH N6 EH60
o FaJHHT 2 BubHuilet L peamBEmen aiealflsgev.
* FAUTHIMHHIESGD DWHBIDBBHGD BenLuleoren LyHmen CeupimGHeneT alemd@HsHe0.
e 92 ulflw a6 o BuSHE, UTSHICUBDIL LFmeT 2 BUSHSH QdwaBamB alealfldgHe0.
o Luga (paint) o BusHFH, HTHFH 2 _BUSHHF CFwenwenpemwl alalfdaev.
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Gxpy&d 05 : Bupswtel 2 Bus s, Seuppder N1$0asGLUY  wWwemBsern

S Fwemens  SuuihH S eury.

Gapysd wLLD 05.1: weGaum euemslLL L BUIBmE © BLSHHE6T, SIEUBIIET CLPEIRISET, LILIETLITBS6IT

SLFWeuBenms Csiguipsleur.

urL Geuenenaelt ;21

ammn  Cumisel ©e BQuBend 2 BUSHHENET 6UenTUIBILILITY.

* QUBMd  BUSHHBMET (PHeUTET DIICFLIL LISTTHHMRIBEN, SHIen6uTULIT6T
SIICFLILI LISHTTHBHHIGBET 6160 aUMSBLILIB SHSHIT].

o (PHUTRT DMCFUL USTIHIEIBEHEHEG  SHTJuhISmens GBI B
SlUBNIEN (PSS WGHGHIeID, LWGILTG SpdwaBens alleudliimy.

o Gysmwen FAUTSHD BHOSHTH60 FHLTHD HBHEHTEL CHTGLImLIS
&H6V[HGHIENIULIT(HEUIJ.

* (pgHeUTal SIMICFLI LIFTTHBHIB6TET MBHOHTLHE FHUITET LILIGTLITHEEDET
aleufiliLimy.

o (pseorer SMIGFLL USTTHSEIGET OBMID  Hleneworwimenr DignGFLILI
USTTSHSRIB6T SpBuieuBBIbdenLuieorer CoumiLmTBEeme aledWmBISHSHI6UT].

°  FHiewewiiTen SEICFLLI LUSHTTHSHHIBMET UGHTULIBILILITT.

o Gyamwes &L, QHTIOBUTH DpFuwieuBles Sigliienluled glenewt
SIICFULI LHTTSHHBIBMENT UNBLILIGHHDH ST (HEUT].

° FHewew DIMICFLII UFTIHS AIMBHEHHHTR © _HTTenIhiBm6NF FIOJU LTSS
SIUBMIET CLPEUMRIGESITLT LIL IQUIBLIBSHSBIAIT].

° Fimew! DIMICFLL LISTISHSHHIGET6T (LPSHUISHIAID, LILIGIHT S EULIAIBmD
aleufiliLimy.

°* QuiBmaUleT alWHHG DHHID 6168 aIendHUled BUIBend 2 MBLIGHH HemerT
LoGIILITY.

UTLSMSHSH S LIOGUSBSTET  SinsleymId 360 He6iT

BuBms 2 _BUSH ST CHTLJUTS oTeaTalJHeTL D ailere|s.

eLpULIGILIT(HL_SH6NTTe 5], STLSTOIT 60l (B, enbHIF6, GLTaHLTS, Ehjulged GUTemeuBamBL LIWIELIBSHA

STauImIS6T LeGauml auemswiter CFJmeaisamen 2 MLSHEH OFUideamend UBBUD Sienel WITe|D

BUIBMS 2 BLIGHHH6T T ILIBLD 6T D aleNEHd.

HTEUTTHIEG, LIhibaibs6lT, LBifnssel, Beneudbseaiisslt, LLFSE6T OBHBID el60miGHE6 N6 He0mhibellanlein

ueuBeuml euenawiten CFmHans BFJemeudseT @ Mg QFUILGH GBI LUBYd H60bhBHIMTWITHS.

GosuId, SIRIH@EMTEL @ _BLSHE CFuuiLBD GramuierF Caieneusamenuld LIB snpismenu|ld BuiBme

2 BUSHHBETHE HIHHEUTD 6168 a6 EHS.

Bupms 2 BUSHHIEMmET (WPpHeomer DMIGFU  alewenOuUT(HL HeiT, Hiewemrwimen ieGaL

alenemOUT(HL_H6IT 6160 UDBLILIBSHHEUTD 6160 6T GHS.

(1p&HeuTent HIDICFLIL LGHTISHIRIBEDHET 2 HTewIoTd FidgGHGIma: CLmes STeLTeneuSEIHBIB6T, LJSHhibsT,

B0 (HEH6lT, HIOFBHS SLfevid, ReoBpld Sifleuld, s15Gammed CLTEMBENBS GHBILILIBS.

(pEH6UTE SIICFLILI LIGTISHIHIB6IT 6TeLIMmaI HeUmIB6TeL © BLUSHUWITGID Casenll GLT(hHeiimenTauCaHT(H

om@Hulear AmiLsd alussa @6l CLmssDd aluaBni e ChIuITed QHTLTLMID 66

aleNdGS. Demer DRHUTsL HH(LLD M CFuweTLpenBaEemen CLemiourd HnemILITEGLD FnBISeTEGLD

oleoT aileN&@Hb.

(WPpFH6uTerT HIDICFLILI LUGHTTHSRIBeM6T Lleidemen Llaaubd all wnisemear © salujl 61 alend@Es.
o Frgyenid: 1. &HGEITe - QuTgieuTer Feal, © 60&ed LIFausuTsl LWSTLIGSHSUILGLD CF el

USTTHSID DG LD.
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2. a15@emed -2 ully erflEQuUTHEMTSL LWGTLIGSHSLILIBLD. Heoflul 61601 0\6mTU 18561T 60T
SHBOLTmMSHW aleneuenil DIaUSHTETEGHIOL SHH B (LPSHWIDTETHTGD.  SHIITOIhISHETEVILD
Ba GaisbalILIBLD.
o a5Bamed o musHAHuler o ulflygmwen woBpId BysTuwierd ETGUL uBBld HeuHHIMTUWITHS.
o o uiflgamwen FHwmer 158amed OFHTGLILND G EhECHTH, HHEGEITaH CUTEIB Glalede0 AIMBHEIT
gl HUSHMS (2_HTyenrd : Saccharomycis cerevisiae ) GMBHSD QU FFeT UG SHD
Qu(pSsLL WL LB I LBB alend@s.

C.H, 0, (aq) ——— 2CH,CH,OH(aq) + 2CO,(g)

1276
&6HHCHTSH a15Be0TT60

C,H,0, (aq) + HO(l) ———— 4CH,CH,OH(aq) +4CO(g)

127722
FHGHCITSH 615BenTm6e0
o Wiy elenenHmer, Gmmbhs 2 MUSHF GFeve| seier GHTLTLI60 a5H8ammed 2 BuHHEG W
2 ulfiyemwensd OFHT@Glar (psSluSBHInIGHMmS aIe0ULIBIGHHIS.
o a58amedet ByaTuiend QBTG (WeBHEMTHL LlaTalhDd © SHTJeimbisemen 61BHHISHTL [Hb.

(1) CH(g) + HO(g) ————— CH,CH,OH(])
6185601 CarghBrTal o15BeuTT60

Guomug grésb 300°C GeauliuBlaeouleid DiHS D(PEBHH6ET S OenBWIeTey BT 6T
QuraLys: oashd (Werafeneouied HLHBLILBLD eamlmBHs GHBIILTBHS.

2) CH,(g + H,S0,() ———— CH,CH,SO,H())

CH,CH,SO H(l) + H,0() —————— CH,CH,OH(])+H,SO,(1)
6158ed1Te0

o a58ammedlen LWETUT(HS6T LBMBle SHeobHBIENTUITHS.

o a5Bamed SeMILILTEMTHD LB 2 MLSHHHEHHHTE  LPeOLIOUTHENMTEHaD  LWTLBSHSL
LGS STBENLOMUI © HTT6wIhIBEHL 6T l6ufldEH.

2 FT: o G, aUJewIll LLFFHDB6, DHbHSHIG6T LOBHID HHBIDSH MHeomG6T6r o Mg
*  9LFBBdals0D/elaMEf 2 BLSHS
o o UlfHFHewie] eMflOUTHET 2 BUSHHHEG S LaBBIGHTHL LWLGTLIHSHSILBLD 616aaLD
DIFHGT D6V LNJHFn6UMBIGEMEUID HEUHSHIHTUITHS.
o Qmal HNT gemeiul (LpHeitenid SHIDICFLL UFHTTHSHMIS6NTeT HTCLTENaUSHETBH,
UIsb, eIl B, 2 _ewied meHeSHTINIGHTeT CBTHWmIST idluiaimner
2 BUSHHSHGID LWISTLIBHS @B 6160 61U |BISHSHIS.

o (pFHeilenid DIBGFLI alenenalbeament HFLTe o (HaumdsslLGD CFsHeansd CaeneaisBert HienemruignGaL
alenemOUM(HLH6IT eTadloyld Beweu auenTFd, alwgHHd, BICLmSHD eaLauBCBTIh GBIy
OamiemLw GFHTOBITHEmT CLOBOET6TMTHMmeM 6TaaD ienel aUeIEFFUT6T (WHIFHE I L GHlenest
SINISHHHMEVUTEL DIGUeVSI (WHTFHD B 1L SHH6T BuIHuled o (HaUTSHSLILIBLIENG 6T cl6TTeHNg .

o FHimew HIMICFLILI LSTTSRIBToUT, Havndgieuomer (Unique) Csseans Baffencusents SienoaiBH(h
SImel  UMIWBIGSILILL QRIS SamL LRGN0 WLISHTD o BushHd GFuiuliu@uenel 66
OxefeyubBHHIH. BFHieIm] BehiEBTerILILL (Heem HieneauamiCaL 61emerTedH@EnelT GILIHLDLITEITETENE!
GPHH amSHHCasWFW FsaCwsiorear CFwBUThHEmen GBOSTETMSHBE 2 Ha|eU6T 666D
all6&E .

* FHmWIGFL UHTTHHRISENET (HHUISHSHIOID QHTLJLTeT Lleieuhd il WIMISen6T © 6iT6eN_oHadldh
SHEVHHITWITHS. Fl60 HIMEILDICFLIL LIGTIHSHIB6N, [HI6wTenihibS6lT, LFSaEel, Sreull Gurgenissit
GIGILIBIIENIT60 HTOUIHIBEHHEG CFHID GBLILTSH 6UemNGBUT60 LITSHISTIMLL GLIBIISBSTET LITGHISTUILL
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GumpSpenpiisl (defence mechanism) umiseiiiLg Gauidaer.

o Flov gramEseiedmbal Oalamal LG HeNbdieUoTer 6D LFFHHenen Siew el Mg HBLILIGIL 60T
Bhs WwanGHHemmed HaUFLILGBLD UFFHemnen ale0miGHHeT 2 auialTsdd GBTeiTEpD. E\&H6T (LpeVLDTH
STAIRIBEHSHGL LUTHISTILS SHenL_&GLD.

1. eefFeng, BIIHms Curas arBCBHAGWS GGBIUSH SHTaurmiseisy STem LB “Hhre0”
8556 @J 2 STMITGLD.
2. Geummeb, OuUITeILIBeu60, @HUIGemmest, GUTeB CaeneusEHDd BFHBE 2 HTTEHIEETTGLD.

o Framiseisy GHemensenen gBLGHHIDEUTH DieuBpledmbal Lder, Grdler sysluier arhsiuBLD.
B HECLPEOLDTS HTAUTHSH60 GBLIL L STUIRISET clpL LILUL (B SHTeUTdH STULILD SLMILD.

o Syewid: @BUILITLILITE, aueTemiLl el CUTEIBme DSHMBEH 2 FHTJThIBETTELD.

OLUNIQeITUI B, HIILD6TT 6TemTO6mIU 6T 6T6ILIT GHNHH HTOUIHHMBSHTUI HIGHHIOIDTET CUTFeNETENUIS
(aroma) S(mHeuBIL 6T GHUleneuredt, CLOGTET 6T6IILIGT HTEUTTIBEHHSTIL BBHmBHH SH(HID. CLJemmuil (5,
NEemeuCeTUIL B HTOUTLILIGHBEHHE HeHBHIAIDTET FeneUeDUIS SH(HLD.

o Fimewl SI@IGFUL USTTSHHRISET (PeOD @(H DS COFHTLIUTS LBEBTH DM HES gBUBLD
FHUTEFS 9levevgl Heujluleteniodg sryeniorer CaFJanaleisd GLIFGLOTET @ BLgGHg GeuiiL®LD.
(2_am y&daer o _mughd QFuibd GuyGoresr - Cxef, G F (May fly)

Gupuy el whismend SHHHIDCUTH HlewenT DEICFLINUSTTSHSBRISET (LPEVLOTS  HTEUJRISHEIHLD
Ql6VRIGHEHLD LI6D LILIGIH6IT GILIBGEOTD 616 6\61dh@Gd. SieuBnIer &l L eniolilevieien GaumiLimBaenert
LWETUBSHS SHiemenT DIDICFLUL USTTHHRISM6T (sl LIflasenTed aIendSLILIBHSHHETD 616
SHEVHSBHITUWIT(HS.

1. OLFINQemmuil_ (heb@empld T 6T60T6I6uTU IBEHLD.

2. iGemeid QuUTEILIGeuTTEVILD

3. 9IBaGeoTUIL (BHasei
OLTUIQemuil’ BaEHD 1)  6lawmrGlerUIsehHLD
Bemar MOFTLIRGmMUIL B slemald DIMESLILIGD. D& aueny DB (Heem Hienent DienIGFLILI
USTTSHIHMhIE6TN60 gBHHTD 60 Fohaisomaienal L JIIGCmuIl BHelT SLGLD. $bhd ST OIemIbHH6IT
Oamemi. mOFTiflesr UGN alFHmIGeTed Denewihgh Seneu 2 (HAUTHIUIGTETET 6T6ILIGTEBENM?
al6eNdh@Hs.
AuiBens SBULT Bhs almEmWTF FTIHHSTGLD. Coaid 1760, O6aBHTe0, @GHLDUT SLdlulet
B\FHBHTET 2 HTJ6ENIMBIS6NTELD.

* FHTaumEaNedHhal LNflH0HHHSILUGID BLAT HOHITH SHNID OHTewIL  GFTlILenaISeT Ty

eTenTOlemTU 1 STUILILIBLD 6160 GYl6NTEhGHH. Elenal HTOUIHIGETE) HTEHIILIBLD HeNSHBHIUDTET D6wTIHHBESHD

FMyeTLOT&SleImBe eleiad 2 ulfF OQFwBuThseiar g OFoaTsGHF FHHHHHS Fnsiul

CLPEVBInMIHET LG0T a6 E.

SIFHBenaled LWETLIBSHSLILBD FTY eTenrOemuibened S miglujeten CaJeneusst Flev &6

SILILIL (helTeTeoT.
BuL23Beored OereiGuimed Feonosvigenasl (B FBpEemmGeuTed
O
CHSDJ@/\{, ?/\[}H WDH i;\DH
HO k
SJMIDLN6D HHETQeTsveLT  eTamTOEmTUIUTEd SBIGUTLILIL 6L UTed Gymram  ewrGlemTUIuled
SILRBIFBU6TeNG SILRIF U 66 SILRIF 6T G SIL_RIFU6T6N G
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o Bevkiensuisy GauiensLsmen LG sragmiseilelmhal LfH0sbHHSILGID SLellILFILeTen &y
TR IH6MeL DIRISIW6TeN LITHTET Fnml, DieuBSel HTbdLd, LWGTLTEG LB DI L 616D6uT
uled &L LI (HeiTerTenT.

gy erewi Gewru’l Uysnen  Gzijeneu BT &HLD LIWI68T & 61T
FBBOaeLeT QgyefGuimed u&d alylig LD(BHSI
STEmTGIamTLL u&d il puFadsse
&YMbL eTewiOewiul | BuledGenmed uplwure  Qasredel| UBUMmE ST
FenaUULL 19
SpleuT erewtGlewiul | FlenoevlpenasL (B LO(hSHSHI6UD  (&H6UTLD LBLeF
FemeUULL 19
AUTFEEILI  L{6D L yed uBBHwns  Csmeved SFmeuuLlly, Swrfliiy
(Bary)eTamTGl6uoTUl uFd el FHMUFFTHG
FEDEUULL 19
Behd eramiOemrut | Fesrdlufle SEIULL 19 DB,
FOAUULL 19
GUGUGTITLi] BBILOGRTL I LIGTIHIHBIH6T,| HBILOETS 6N&HE0LD
FAIF eTemTO\6mTUI OGN T LIGTISHSHBIE6T,| (PHL 1LFFHBEN
(Tea tree oil) uBBflwng  Gsme0ed
L0606V 6N & (BIILDGITELPL 19 BUIDEMTH HHEVLD
Gymam  eremrGlewru’l ABBOITOmGsvTed BOILEUIL  USTT&HSHLD, LF;@JLD@OT?, 66)_@36\)|j),.
FMAUUL 19 Femauupl g, oLueTGeug
LD(BB SIS 6N

6161 FHHMILD

BOILOGUOTL]  LISITT SHSHLD

BMILDEIIL 6M&H6VLD
HW6TTB6US  LO[BHSHIB6T

HGammauid  GQuUITeLIGeMTEVID

Bapulemev, GamiiLl, CarsbsT, Hym g BB LsLCaum Guifl (berry) susmaliLiphiseaisd LGy,
QuTeILIGeTed SpFlwien SILmiISuleienet. DeauBenmsd OHTawI(BeTen o aueasmer 2 I CETeaTalg)
FHTHMHADBGHF FBHHH! 6T601dh HEVHBHIMTLTHS.

LA @Suiedy
omFsaiar o L eled el dBummLD

CPEULOTS HSIPLD LTHLILSSMmeNSH SHAIJLILSBES 2 FHeyL.

o SHNIEWIOTS 2 606y DIeV6VFH 6TeTOlEmIU  LITERIL 6VENL S0, LIIDHEML FH60 SLBlUIeauiBense
&L BUUBGSSHEUTD. @I SGUIBBLD (LPGULDTS HEUHREBEINEDIT SUITSHT (LPOSBHIBET 2 (HAUTH DIHGIELPGOLDTS
Fhdelgd HTHEMIGBT 2 UNlLmL b 2 uljbseomiss Siflamuid FmBh. DigsCHTiIbasieolD,
L18eeD aUMBH6IT, HOWITeL OHTGHH BT Bl @l FOUIATSHET BGIMITBTET FhiceSHHTHBMHIHEM6IT

HBISSID.

UBBIGHTUIS SHeomBm6T IfHGI BuledL

Bemau UBBIGHTUIS H60RIBM6T DINGGID BB © DL UIGT.
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Blewiamluijs Gomeval SuleoL]
Bzpulemev, Camiil, C&TsE0®T, Hymeng wBmID Fev LipmIEaTsd L18Gamed, GLTeiliGemed

® HiNTMIBIE BT DIPHGHID BUIeOL] :
HlewTeumhid seflen auenIFSemuls HBHGSW DIGL6VSHI HIGHTNIHIF HEN6ET DIPHGD SHLBMBEL

2 _ami(b.
* (hHIIO BUIeOL] :
OH H H
HO OH
OH OH
LiGeuTeD 50T G GeurTeit amLBTTHB60med

o iGeamed cpevdBaImmIBeT QSIBIL Oemeiin GaFeusmed GUTeILIGaTevH6T BHTHIMILD. Dieweu
SHeoleir, BeVdbenen eTanid OLIUITHEMT60 DIHSHLILIGID 6161 allevfld .
Fov sellall umaH6T Hifled HTUCHTH Diemeu HIUTLILF FDEUMUIS H(HB GTBENLOEHU
92 _SHNJeRIRISTLIQH SH6VHSHINTUWITHS.

o Bauilmevenwid CaTHeHGD Hfled DiHd GBI DeNIUSHeT cwpeold Heler GeupmELb.

o OmpevelsETLIF Fmwl, UsHGHUlemev (Green Tea) GumaiiBeuBMlevId ‘SHeolerT DI MISU|6TETGI.

o QOaaaeh FylenL CuTEIBeaBd Beldbeler SILMIFU|6TeNS).

S &eorwil B e

°* Saumnled HTLGT, MSHTFAT BHUABBIL ST MBSTFID SILHISW|ETENGH 6160 oG D.
Beveu, cpev Buiedl], Gerendey Guisdl, BBHeweL Buicdl] CUTEIBBENBS ST (Ha6Ts
uevedeng gaHayF (Heterocyclic) Gaiemeusenm@d eteniayld all6neh@ .

® QupLbUTeLTET DIBHGIELTUIL (HB6T HIBLOBM, LeTmIGHeuTeTl, alWLTHTSH, B0 HeOIUITSH
QH UMS (LPeVSHInDBIHENTGID. eTefleld HIHCHTL 196 DLIHI BHFleL HEMIUD H6STENLOUGITET
OIBHCTUIL BHHTRT QT 2 SHTTERILOTGHLD.

® (HHFHTH, LUFaIeOTHL LWTLUGSSLILGL SIBHOeomull (HHEnsHE

o HTJEOIRISENTS &.".CGuerr, Guom. .61 wBmID Cameet, CaTHBHer GUTEIBBMBS
GSMILILIL60mLD.
CH 0
0 <|3H3 | |
a, || N ocH,

T LX)

SR ©
CH, O\H/
0

HHCHTL 1965 - Lienasullenev &. Buerr - Bzpulenev CaTeH8xe - OFBTHHT Eenev

o Qupuy Himen DMICFLIH6T0 SILmSUjeTen CFUBUG Fnl L HIGem6T E6IBIST6NISb.

o QuIBMBUIET DIBUSL LenLLILSHenTen HienenaiCau allewenGummLl serfer GoB@mlil L
BUIOLBM6NS  HIMETUWLITHDS OCFBTwNIH, DMl  QEL HRIGH6T, FMEUWLL IQH6T, UTFeN6TSH
FHINWLMIG6T, FTLBISEHD HBLUOUTHLSEHD, LiemLBrdelser, LFSprdaiser, smenprdanserr
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OBBID 2 6T6)HEhHHTen CFTLOTOIRISTHD LWGTLHSHSUILBS aGTBenoenl alleufld@s.

o FHimanLICaL allenern@OUITHL H6M6i (LPHeOHET LOBMILD LeTd6T LBKS GBILLIHE. BHBHTHL
LNeTeU(HLD DI L 6uemeuotenll LGB SHSHIS.

BF emeuH 6l (1P & 60 & 61T LI LLIGBT & 61T
11G6meuGemUIL Bae| Gsulemnev QU FAOwgf
Sirell] (Flavanoids)
(PBHELEGIT 6T I BB OE 6T Bzxuiensv GHAF FBOBTLL SHHF FJTHE,H60
(Epicatechin) CaTHCsT BsusHer sBrmadluighamsll GLiemred
DIEENEE D)
&GUUNesT Bzxulemsv RU A, 2adbHI0mHHA
(Caffeine)
9 a51eg@yymev Behd a160 MHeumyemt, FMhHLOTESS, Liiumm Cameusdiu b,
(Gingerol) UBmICHTUI 6r&TUi sl
Buye3@ered SO [BMILOGHT GTENIOEILILITSGD  FeNEULL IQUITHGLD
(Eugenol) eTemTol6uuTL | vweTu®Bl. emeauddwdhsmpuiled euedl-
plaumyenilWnsad o _aufe] [bdESWTHe LD
(LueLeUeduNeBLITEI) LIWLITLIBGSSILIBLD.
Flevnoedigenat B SpOUT UL |sienauuylly, BHiewigmulje6ameed  Lyehaeimi
(Cinnamaldehyde) 056060 OBEID LIBmI CHTuITehE 6T&TINuIe0L|
Guomnlei/Gameest | QUITLIGSTOUTILITED |16l Hloumyeund
(Morphine (Papaver
/Codeine) somniferum)
cudlFledr LOBUILD o T8HTmL
6ud\FCeurmett
(Vasicine and
Vasicinone)
mlevitenonhih | GLiesll Fledlear Oueldledlwibd BlewTamIu s  GsTe0ed
(LPHEVHGIT (Penicillium)
OIsHCITESHIGeument| LIMis s @rsTwerd sTWm SHen  GUTeT M
UFmES FTWD | SH&LIUFISI0M8 [ Bsiloumss
(Anthraquinones) | UM FMLIBIGBGT GFIP6N6D  OTHLBESHSHLOML_LIT.
FWSH BT | 19er0C8HMTLT HL_BLIEha
WpHeoder | Gomemeout (b (Descodermia
Descodermolide | discoluta)

o LGB BuBmd o BLSHHH6NET Heitento, QHTLOBLTH sleinten @emIeV(hHHOGTEmI CoumiLi L eor

aaayld aF FBlu Smidseield CuImdsafiaid Benal © BLSHSH OFILILILIGE @TBENLOEMUILLD
BauBpTed  WWaNGHIISGHS SmLSGWD OUmbUWES6T uBBlwb GSEUILG SuiBenasullet
alwHHG UMLLILTES BUIBME 2 BLSHHHMET HHH HeUHIHIMTWTL 6060 FHLGBS.

o eniwimiie] Hewsowmhiseisy (Clinics) LWELIGID W(HbHIBEH6T 50% BBSHID DIFHBLOTETENE!

BuBms o BUSHBNMTHCUT DleuBlenT CUBIFHMTHEUT  DlUBBIHE — @LILILOTET
BairemeusenTHGoum  HITewTLILIHE eT360T.
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* 2 & FHTHM HpeuarbHer Sewililenlg SILlalHeHH WML HHIOHLD HTHHMETE
Gaiib® dseflenr 80% LOTGITT HIOFH (PHETMOF SHSTHTIL UTHISTLIT6E QumHL (B
wyfSwmer WwmHSHe! (PeuBenwiBul BTHdlemmey. WFYFHWTT LHbaiseisd 85%
opeiemel  Sreufmsefeldmbsl  UflH05GEEILGSSIBI. 2 605 LdHSHEHeT 3.5-4.0
LN606S wear@Liy pIlensd  (IPHeOTE  HTeuTmisemenGui  HLoLIujeTenend  &&ed(hHb Sl
LIGVGDTT & GTB I

o oy fHwmet wmBHHN (WPedBUleTGurg LWSTLGSSLILBLD SHTeugmiber GCHTLJLmeT
2 _SHMJ60IRIGSM6N (LPETeNeUSHIS SHeVHSHIENTUITHS.

2 _SHTyewIld :

eewensasmmprenet(4loe vera) - @sar Bemevdel 6flaTUmIGEHSGW CHmed
afll T & & @h & & O FleldF amaFwend &L
LWSTUBRSSILIBGSIBSI.

ursed (Momordica charantia) -  @GmHUIGT Gausdev DU L HDHE  (&HOBLILSBHTHLI
LWSTUBRSSILIBSIBSI.

CaleTeneniiL,er(® - Qu@puTew  Hew ayullfd  GamedeflwmasLl
LWSTUBRSSILIBGSIBSI.

(P(HHIENS - @& 2 aveueummeT L (Bl  HHSBIOTGLD.
Bmig 92 CuTgFamedhInBIBEHD 46 @l HOWEfI®ETHLD,
prUufLerd OCasrgsowl Gurdlasg 18
SIHCaTauLlevmIBEHID GosVID  &1g S WITeud UWILDT6sT
9 INGITEULOIEURIBEHLD DI WIS |6ITErT6T.

Gouby (Azadirachta indica) - @LByw GCpruiser, wGFlWT, ITHHSTUIFF6V,
Bamev Grmuiseiiesr GuUTEI W(HHSHTHL LWGTLIGSMBSH.

uturnd (Carica papaya): - SMWRISEHSGL LWaUGSHSLULGLD @ LHHSTESGLD.

wehgeir ( Curcuma longa) - 2 B EHS G WehIFeT HIBepL Goudm &L

vwel UG HLU LUGBLW FMUF FTH HTGL .
DTS SHID OJLFSILITEN Lo bSSleU(LenBUignid
2 ooy FOUT ewLujld FIedles COSHTHMUTL emLUjLD
CuwuBsH HaW, auNOWS GHOBS B .
wrgallLrewd FTUBGHSHAD [H6w L SHTeODTHL]
LWSTLUBRSSILIBGSIBSI.

Wysmen Oatpaet (Key words) / erewiteuntddmHboelt

* QUIBMB 2 MBLIGIHH6IT - Natural products
o (e DIEIBFLIH6I - Primary metabolites
o glmewl MICFLNB6IT - Secondary metabolites

sral®dHs o arafGsei
* QUIBME 2 BUSHH6T LOBBID DleUBMIET LILIGTISHET DILMISIUGTEN DI L 6UEN6ERIH6NT, HIT60H6NT,
FehFlensdH6i
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slld®B, W GossTar  DinepidSHe0H6T:

LeiTeu(HD HIWIDRISEmeNS HHHHMBOBTWI(H HewilIih, WHII wL BHL SHHIsb.

BUBMS 2 BLUSHHH6T GTRILINS GUNTUINISHSH60.

(PSHSTEMLOWITET LOBBID HlenewrTer HEIGFL allenenOUT(HeTHMTS BUIBend 2 BLIGHH Hm6r
AUMSILIBSHIVID SIAUBBISG UL 2 HTTEuTRISEm6N (LPeITeneHHeILD

(PSHSTEMLOWITET, Hlenewrwirer DieCaLilsellesr Lweasamen aleoufldsHs0

BUBMS 2 BUSHH BTG CLPEI(LPHE0HM6TS GHMILILNBSH60
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Capydd L 5.2 : Bupmaswrear cpeoboraiBlellbha SHmen DmICFUl  auemEsHmernL

UNSHESBSED LIQLPEDBEMEN  SLUIH S 6.

LT @ 6u 6m 611 & 61T .22

smp)  Cumisern : o Quipmauie allHsHE DSBS BUIBDS 2 BLGHHHEN6N LDGHLILITY.

* QuUBME clpeumIBeTlel(HbH @MHL HMBHLI LNflHOHBHHESGID (LPenBHEN6I
afleuflC L.

o If5H050BLUMU ST FBIBTs CouBrd@GasBaTd HBLiLgaluled

(PemMENWIL  LIWIeTLI(HSHSHIGUT].

R, Guyiotengeng alleufliiumy.

SuilenowITest alenenGUTHeneT Coummeh@id B L(penBEHem6N aileufllim.

LeUIDEFQFTHHIEF FTOHD 616N  6UeMTUIMILILITS.

LeuemIDFOFTHHIF FTNHD CUDBIeUHET (PSS UISHIOISHMS alleufliILm].

UTLSMSS S LIOBGuSBBTE D56 1BId H60SH6IT

* cpallemdd STeUTRISET OCFHTLJUTHS HevbhHIMTWTY CHTUIF FHHFMHFHEHHITH SHTUTL
UGS Bemenll LWeThSHSHeImnSall @6l HHmSH Coumrehdlll LWILIGSHHIMSHT (LPHHUISHSHIGILD
UBBle  H6eObHHIMTUWITHS.

e QuBMma (WPHJHHA DMIBFLIsmen GaupTh@Gld (WPEHBHENTH  HMFLILTET  LP6VLD
UfSH05BHH60, DIWRSHHIHD, QBTHBITAlS STUIFF al9HH60 elaiLeBenBs GBILULIBHS.

o FeILILTET cpeold Hlewent SMICFIL LfHOHBULY QOHTLTLI60 Lleteumd el wikisellenm me
SH6UHFHIMTWTLmev GLoBosTeTs.

BUIBEE (LPSHe0HME (HTEUT EDeN6eVH6iT, LI WL &6, Ldbsei CUTameuBens) FmigenihoenTs
BBIHDH D OBTET6N60.

BUIBmE (LpHevHeTe0 SILMmIBulemen o ulfiygmwiend CFyeneuser Ls0CaMI HenILILIT6ISH6TE0
SMTUMOAIGILISHTEL CUTHHSHLOTET HEOJLILTm6SH 6056y 6FUIHe.

SHMTLILITETHEME (LPeD6Tayd HenJLILITEIH6N, IDSHHID (LPeDeTe s SHenJLILIT6IH6N, (LPeneTaliBs
SOLILITGISHGT 6760 UNSLILIGHS (LPIQULD.

(emaie)F CFTeneusmell (Heneleyd HemILILITETHMID (WeneaTeumBp CFJeneuselT (LeneTeumm
semrliuTerseisd senyulb. (Like dessolve like)

o gryenid: BuedGeaimed oLed EH&GHCemmGrm CLCHeiB HmIuIsbdnguigl. BulelGee,
B mH&GH OB HFUl BTewi(BLD LDHHID (LHEDETUTHHHMSHD O\BTERIL GN6L.

smIILTRIB  H0IHHIH0HTeTen  FevBeuemen  WeTUTUIFFVISEG (reflux) o LupsHs
GouewiBLd. Hally FlevBousmenaseaied Gam dGommi (Soxhlet) o LsgFamdmall LWGTLHSHS
Gouprss  GCouewi(BLd.

BUDPOBEOUIS  HBWITETUHTED  HMTLILITDEDH  GemBhEHenaled LIFCUITSIILSeT  eLp6eLD
Cadibg  LNflHOHBLmUL  CUBBIGCSTaTeTeOTD. 2 Wi Geuliupensoulled oiHs  Gryb
CauILBIBBIISHTEO GHBHD Hlenew DICFIWTEH 2 MIHG HETENLD G emBeuTeroldH e 6o,
2 _MLeYbHE 2 6MeNTHe0 @H LIJHane0ns SlenLoWLD.

Beaumprad SWUTHSHS HTUIS SIFeled LGam USTTHSHIGHE HmIHSH Henevuled
sTeorlILLeumd. eleiGau  GMIHH — Blewewt IGFImW  WHHTD  Coupra @ eu6iHet et
QurmSsTer @ SOIUIUTDIL 661 CaFTHa Couprds Geauemi(B. G GBHSH HTUIH
smygeller Fnisene aisd bhHH, GBHH BMILILITDIL 63T HTEH H60HEHH60 Ceuewr(BLo.

BbdHdH HMIFEL [HJdH HMIF6L 6TevNedl, LOBMID CouBTHGMUSBESL LWTLBHSHSHID SHeNFLILITEIT
Qm Campend SmILILTET oalel, WLBBID Gbhs BJeni(h HIeaUmeEHD eeTmil Gomems
SeulILglevenevweien Lifllemensoll LWSTLGSHHEF CFmHend semylilmenest GaummaaeomiD.
HMIFe0H6MeT DL JHH Coumium gy, et HemygFevsenld Lflleredanlem Geumm@Lp.
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(DILTSHSH GHewmeuret Hyeud, Lerels GoBu@GHulled MBS SILTHFH dnlgul SHlyeud
HeoreVledT  SDLILIGSHenUl  SlewL_ULD.)

®riE sorluTenel!l UGHUGHWTE UfsesbuULear Caisadl GHesbd Ceouprs@s.
o Hryewid: 45 ml seIiuTe LWETLGSHIOLS5FH DiGemer 15 ml aisld (el HLeneusseir
pBundga Beummadls0isTes.

soylurmeard 0sfle Gsuiuyw Gurd GBHs OHTHHPmevmUIL|mLU  @(h
sluTenerd e fleoFuin  Geuemniguidl (PSHSWIDTGD. DIeL6VTATIQ60  SHEDFLILITENET
aelwWTedd  CeualGuUBBIHED HQEIOTRISHTES  SHIEHLOU|LD.

cpeiyl FhHILILRIS6TsD Lfl&H05BHSILLL 6Tebe0Tl LIfl&H0HGBLLSSMeMUD CFsf &g,
soyliLmene sialwunsd CeuafCuBps. (BaBaETes Caubbhydh OFHTLgenuwil LwEUbGHS
(Wwub). B Curgl uaLbhSsT alenere] (Crude product) GuBLILIGL. LNflH0SHHLIMLIS
SWUTHUUSBSTHI LWETUBSHSHID SeoFLLTaed OBTanngbhobds Gauewngul  BUIeOL|EHmeTdH
SHEVHHIMTWITHS.

®  QpeaEl LWSTLBGSHIHL DIIRHHIFH6V cLpeLD FHlenewT DigICGFLIsmenL LTflEH0H[BEHH0 Lieieu(hLD
LIQ(penB&Eeie S HEHSILGBD 66 allendEd.

o gailupliypleneod GCafemeusBenr @eieury LIflH0sHHSILGL. Semeu  FTBOMB6TGlemTU
eleolll QU GUBILD.

AeBaETall LWSILGSHHID weE Wedh STumwuTaidte moHHeo CeuemsiBLb.
Qe BBCwT weGT SBBHTE BHHHL GCeauewI(BLD.

2 ffleh&dib Buieol o wifeaurs EmHHe0 Ceuewi(BLb.

QupE 1xCamed o L &1 FHTHHD LflGHeoTsng).

BmiEg UISOwRE LIFLILILL Hewienimy al(poHdHHeT @JeauigBalenL ulsd HTaurHemd /
LbBemeT meushdHl DS, ugLlen Goupdler g Sievent DieiCal o ulflyamule
uSMISSD LflHEHBEHSLILGLD.
o0 G5 olete| CrprsHlar Ueen gnsaGa G ussmen SNIUBLILGSS LS
o6l LUmLWTE BB DWWSHHIH0. BeleuTBrssd Fev SHLemeaudel 6FuIgH GG
BrbuedL WEF  QEFuiwiiu@GLD.

L GBTe0Ty o uiflygmwens Gayemeuuiemmed MHIFDeVMLHH GG THCEMEL  HIGL6VSHI
QUTHSSHLOTET HETLILITRTED HemIHBLILBLD. BHeCUTHI o uNfiFFTWIEI LSTTSHHHIBEHLD
QWG SMILILITENIEIL HMTULD. DHHMTFMeDH G6TalBeausdTe0, CLo1p@ AIPLIGaITEGLD.
asCarmelled semyhaleTen GCaFeweu LRHH Ceouprdsliu@BL. LeTer] &enyUuTer
oIWUTSSIUL G UwLGSHST alenene] Geaupr@Lp.

o OQaraBITals STUIFHeagsHHe0 cpeold LflHEHBHH0 CHTLTUTS LleTeuhd el WmISHeiT
GeuelldOaTemlILBLD umaBUTed HeVbHHIMTUWITL m60 GoBOIET6TS.

Cargdprmalds sTUIFFaIgHH0 PSIB aldmseaied GmosTeTemILIBLD.
1. HHLET SHTeugll UGHBmend HevbdH Oeuli@Guommed - el STUIFS 619 HSH60.

2. Fmarll UGHseEpLar OaTdHprmaladw Gurgmassad o L LUBHH0 - 0T
pITeld sruiFdleugliy]

3. UGFHULS STUIFS algHHe0.

e QB cwety STUIFFUYSHHE0  (LPeBH6ITHID DIEIFnVRIBET L1 &G0 60BIH N 61T
BHeUHSHIMTWLTHS. Be10euTaOeumh (LPedBUlTHID LWSTLITL DL UJD  6u6iW|BISHSHIH.

STUFHgSHH60 cpeold  LflH0HHSHSIULL  allenenened CFHend HEILILTEIHM6NL
LWeTUBSHHL fSHOSHBHEHI SengliLmenet eluindd LemLbBHHT alenene] GeupmaaliBLo.
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o Taurll UGS defledmba GCoaupréssiiul L Owrghg  LNflH0sGUNmbHEH  (LeHTU®BSH ST
alleneneysafled(hha) SHTW alevenasenen Coauprodld SHMUImOWITSH0 GHTLTLI60 LlebTeumd
allLwkisel OeuefdCsTemTiLBld aumauled HevbHMTUITLme0 GoBOET6TS.

o o GaupTdssd (WemBWTE HIBLLSHaluied (pewm LWeTUGSHSILIGS GBS

e FHrel BHplugSaluied HILID
e QeienL BBUUSaluled HIL LD
e HbU FIBlueluied HiL LD

e pipliuglalluied HEILUD OFsTLIUTS Uateu@md eafllwmsmend &Se0bhBHIMTUTHS.

e QuUBHHLUTNILD UMTLUGSHST alemenaybemen FnpisanTs CoumpuBGHBIMSBEG BDIpens
LWIeTUBSHSLILGBLD.

e L0GM euMBWITET HIBLILIGHONLIED B LIRISET STl ILBeUBIL 6T Di6i6leuTeibleuTeiienid
SmFUD  (BumiG) eueowl(pd (mobile phase), SuIMSTSH (HEHEOWITET)  EIEOUI(LPLD
(stationary phase) &mewr LB, UIRIGLD aueWSHH 60 HenThleTen LsoCaum CFTenelsei
Geu6iBauml CousmIBEHL G HlENEUUITET 6UELUIDLEZH DIHFUID. DIFHeTgLImL U0 BFJeneudslt
R&Mle(HHOSTEIB Ceurmm@Lb.

o el BplugSaluwed HmILLD CHTLFuTsl eeumd el wmibeen el pishaiid auenasuiled
SH6VHSHIENTWITL M6VS &L 19OILILDLILIS.

e Osnars alGsLwrass surflésiulL  ppuugslalulled mHILUS HTEETTEIX
S WIDTGD. (2_FHmyenrd: Oeuréomesr No. 1)

[ — ll.Ocm
ﬂ —‘_ - —
SEMJLILITETT  Sienm

o SMILUTET SMBUWTS (PHeM6eU e6TedB VS @mmd  CurggHblevmerenmLl
LwWSTUBSHSHe0MD. BFHe0 1.0 cm o] o WISHHBGHS SoJliLTened CFj&Hg
Quggfldbdlemtent cipuilemTsd cplg  MEUHDH. BDSHSICUTH UTHSHTD  SHeDFLILITEIT
SLOTIUNGTTED  BIFLDLIGOEDL ULD.

e miplugelwed HILUS HTefemer 8§ cm x 4 cm Sjenaled  HWTTUGSHHOSHT6ITE.
DIFHT B SHHHHOHHB 1.5 cm Sierey o _wipsHHed DigsHHensGath (Baseline)
QR&TMBLI CLIGTF 6060 uemIHFH CBTeTs. BFH6 LB LT LLHengd Gaubmmm A
Frefled auMIHEH OHmeis. (2. 1)

4

e mpipliugalwed mILUS FHTefler DlgdhHend Camiiger Wxh worHflullesr Fnpslgeney
aigb wulshsimensd Gomullear o Halujl el e 5 QBT  MaISHES.
s GUUTL G wrdflGwrsaienpud (Control sample) Sisieun@B meudh@s.

Uedtear, Syl (peien Hpliugeluled HILLS HTewem o (h 2 OB STLIQUIeUTH
SMIUUTEOIL 601 OHTHMBWDBILD  6u6awmTIenIlD eneudbIad. (BHe Gumgl SemFLILITET
DNYHHNBCHTL ML & OHTLIH(hdHE Geuemi(BLd)

SmILILITET (Westeotewil (solvent front) (smeflesr Gsd SibHHHeHHEH 1 cm Siena]
aemy) o WIhSHHID SHTewem BB CueTFedlermed  HeFLILITGT  (LPevT6aTeuflemUL
S wmemil BHdb OHT6lsb.

o rHFUNL OILmISUNBLILme HB(L6Ten FnmisenTuieT SHTel BHBLLHaluied (LWYalmL hdh
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Heery Slemeu BIBWedL WHTE O Hefleunsls LeoewimTG. BIBOMMB  FnpISH6l
SILmdlujeTenemeutulesl  SiauBenBd OHefleuTsalld STERILSBETES S Le0F CFmsHemenll
Gummeir (visualising reagent) oievevg Falmsd CamgHeneill GLMmeT (Spraying agent)
Bemer pipliugelwsreflar 1Wah Faipeord. oWIGuTg Guprdlw  Fnpismens
Oxpeflaursd STemIeLTD. SleuBenBll  GLETF60Ted UMIHHIOBTETH. E)606M6006IUI6HT 60T
Gammpemel OUMmHeT 2 6ofhd Ui Siemel LoeBhHAHIOIBLD.

R, GQupureargemss safiliugea capeold wrglflulled o 6ien Fapisemen B eI 6wI60
wrgfluiled  (sample) Ufhe SbBsbss spflma SameTamiUugBeTs, R, GQuioTead
aeid  WMSIOWITSID  HewSSILBLD. DHIHHH Bl OFIM  HMTHMHHH  HEDJLILITET
Wedieieni  GFSB  BMISHFemed aGluGTeL R, Gupnomend sewisbalu@d. (2 ;:3) R,
QupoTeTd 1 @D GOBATAIHTGHD. QP6UCT([H FBIGITHOD DIHMTH H6oTdHHeNGW
el b&B60TID. HIIEUBILTEISHMmS S GUUTL G (ShEhms) wrgflullag R, GLpiomerggi e
UGS (LPeVID FnDIbeneN BeThiBTaIeUTID. 616G R, QUBIOTEISMmSES HemllILGSBHTS
eLEUTEF  FhHHTUILUMSETNID &S BUUTL (G wrgfleowujb  sevenen TG flenwiujd Gy
Bouemenuied Ganmpmend@d o L UbBHHIH0 Geuemi(HLd.

BBlugeaiwed HILLUS
Smei /syl umei
SILESW  UTSSIFLD
(2amb BuTSHH60)

10cm|

\\ SHEILILITEIT  (LpeiTeuteuof]
Lwenll @D  6T1606M6V
SlgdHpend Gl

|_—" (base line) \

-~ \—'—'—'—
\ \ \ senyriuTer [
| SeLILITGET B6v6nal
NANAN z

wrdfl 1 wrHfl 2 s EUUTLEG TS

2 (h: 3

b wrgfl OFeams SHIyD

sLBUUTLG  (Spepas)ordfléeflu R (Z) =— = — - : .
a SEILILITET  (LpesTeatentl OCFeiB  SHITILD

T 'y’ e 2 FmmIBbeil 2 _6ileNel. SleuBeny Y, Y, clend GlameiiGaurid.

R, = (Y)= %

R; (Yz) =D

2 B3 Z B
orgfl X @60 cpeiml snmikel 2 eienen. Sjbepetenpud X, X, X, elens GlbmeirGeurio
R(X) =¥ R(X) =9 R, = (X) =Y ga Zaew.

7 @patas Solgs R, Gugiotend Y, spiébsnsald X, spibsTaald Sl HoHieneng).
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e QaLmL  HBruSaluled HIL LD

®rE FHeneowimer eueowiond FeddsaTGound Quwikig eueowions el Bgeir (Hexane)
(eweteuBm  sedyluTer), &m  GHCamBrmEBmHer (LDHHID (penedia]dh  SHeNFLILITEIT)
SILVGI B ((pevereyd SMILILITET) LWTLUGSHSH60TD 6Teaid G B.

gBHIHTY 5 g Feldbar 0xsvedemen g B GsidHa ums Gureim HwfsHais
Cameis. BFHemer dcm X 3.5 cm &Hewtenimy aU(pSHE 1Bgh GLoevedilul LI WITEGLD 616ITI6uID
Frsel upil seeo®Bllled 2 e0HHs CdTeTaugker cpevld GLosvEIW LieL GUITeTens
BB HOBTETETEVTID 6160 OMl6TTEDEHD.

Quer Fedlermed oI Hend GCamTl ewL eauedIhad Goumuly mIBU LS eflwed
BILUWpeBUIBGUTeT  wrglfleemen FelbaT Gied UMLUTD meUHH HMTLILITEIT
SILESHW UTSHHTHSH e (SempuiaeT) @G meausd CouswiBD 66 alend@s.
SETLILITET (Lpedtentent au(LpBHluledr Glosd DibSHSHHedHbaH &M 1 cm eueny  auHLGUTS
UGS DiBBB Brsmued CFTemelsemen EGIHIST (LIQUID 6161 6T(HSHHIHHTL (Hb.

sbU  Bipriuglelwed [HILLID
Sl QUITSTSeNaI T LWSTLBHSHS HDLSHMSH DIHIDSHHIHCHT6Tee0TD Geviss GNBIILIBS.
Slemaiuied Fedbar (med isLevg DIl HILLT GeuamTeh@GHD LmLemul DIeDLDSHHIH
QBITeITEMeLTID  6Te0T  G\l6TTEb(G) .

Lo

— T LDGWIBLIEHL

Feldbar Gmed SILeVGHI DGO LiehL
- (Bleweowmer eUeLWILD) + SHewFluTe (Swmig

- 6UGVULILD)

LDGUOTBLIGHL
LUGSIHL Lehs

\|/ FmpisenTs  CGeupmadlul T

¢ BGauprdssalhi@Gd BIFTwen USTTHSD Hewrowruler QUMHeHHLoTeT HenJLiLmelelhHba

Bfes deeleney eihoHFLILL(H HmTHaliL CouaniBLd. ey, Bgemer Gsd oibdHdd 60

glefgalemuwins GoBGsouleien wewBuemL g LUTWIHCHTL FOFUIZH DIHEIEH HNTULITENGIF

By Geauemi(BLb.

o TFHfl Hewevdhd eueLWIGHHeIET LwemibGHLCUTEH  FmmiBenTs, Goupm@Lb.

o smmdenTs Geumren wrgfleamen oenaluiler S DHSHHH0 Senaluler HmHGLlgenuld
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Hmbg  QeuelGupid  smyliuTener 5 cm® saalee] 6UMJ Oeey GomigL Ui L
Gutuiseln Csafliaid Osmers. @mE CauprédslLBl Sevamealuiasren GFemeuserer
WPORNYSH SHAT MDS G LU, SuUm G alewWdFHed LwWeaiubGs SUUL L
SMIUUTEISCHBLAD, UsRILBHSLILL L, LemLBGHST alemenalseien gnnpiseT Geumm@Lb.
Crafldd GTuIsmen Goedeli UL  BIplugalulsd Bl Llpenmepsold Garalliigmed
SIUBN60 DILMISIUIGTEN Fn3IBemeT E)THIGTET60MLD.

UfSHesbUI6T ampiseT  eelbsurarenpuild Geaupradlwigher Ll SleuBens  Gogoib

FHFBIILSH DleuAwIoTGb. FSHHSIIY (PpedBHeT Fev o 6lTerer.

1. 186 uefmisTshsed (Re crystallization)

2. UFREIBLOTEHSE (Sublimation)

3. anwiFHeugsdhsHev (Distillation)

o 186 UelmBTHEH0 CHTLIUTHL Llaaumd ol WmiSmend HeubSHIMmTUITHS

o LELUBSHW alenermenaill GLITHGHSLOTET (T HEDTLILITEIED HeNTSHd LBeNILIGTRIBTEHSH60.
(QauiuBBubBurgl UmLGSHIHW BmIWsHamiguwl WBBID GeflyF Gauwiud Curg e
Baemeu LIeTMISTS LOTBSHIIgUl @(H HemILILTeneCW O fla0Fuig GsmeTensy Gauewmi(BLD.)

o sylLTeiea Bflad HearalaTaled LewLbH almenemeld samIshdl, QFnleurear@Hm(m
soIFMS 0FHfle] CFuigh CameTaugl (LPpoHELILDTEIS.

o BAITBTHS SWMHHSH GHLTOT HOIFeI60 DILMISUGTEN OTFHHH6T  SHIJERILOTS,
BB WSTHHE ST ILGHSIBOHaler, o uljiurer sruer (charcoal) Fpigeney
CToHm gBHIHTY 5 HOLMIS6T QBTHHS alBs.

* M6V LogLILjelTen eugHTerfenmeo (Fluted filter paper) @&LT® E(HEGD HleneoulBGsoGul
yal minfer S aupHosbsGs. aupdHrasHmed Suisounsd giaTss Ge6lyalhs.
uefmiGsmend SHIfHOTE HHH CETeTUSBHTH LaNbHL 191 LITSHHTOLOTEIS anl6r
meUBHBHeUTD. SIIGUTH el Quflul LeMBIGH6T 2 (HeUTSHGTBENLOWITED, LOTidh&H6iT
uefimsleier oI mSlulmbs BL(peawiB. (CeuaiGoump Gxjemeusefler Ueflmi@dei
CaraimiousB@GF OFevauT@ld &Teod 5 — 10 @BflLmseT eueny  GeumiLL 6VmLD.)
Udbery Lemenevd Oamemih UeMmiGHHene algHesbH@&Hs. SIUUMBIGH6T  Lieredeo
Fae CeaumenuiBeoBuwi @efiymen @b HOFUILTMSI LWEIGHSH H(peysH. Liewrery,
ysbery Lemewev Guoenib 5 mhilL Gmyb o mlehd ublOwneipiL et Senemnidhdl
2 IHHH CETes.

USEIBIONHSH60 (pevld  Fidh B Bifl g FHe0

o AU(peBUTL FiSHHHFIILIGHBOSHeN60T, SHeWIOLIGLIT(HeNTEIH HIEUDTS LOTBTH el Hensvenul
SIMLFH60 Couemi(BLD. BHHHIL L (LPeBUITEIH GILIHLOLITEID HTD Di(LPSHSHHeme0enLoaH6 GG
Cauiwiu’ L GuTgHaib SUIegL SHNID BFHmerd SWMHeHs (WU, LeRLBSH W
Qummemenl L &Gmaewnasieane @U G, (2w OQeullLbensy IM] Gl TdHEHaHBHTH
ULSGHMS UWLSLBGSSHIS.) GLUUBS Sallpbhd SHewtentmgll Lalellenmed oL LILBD. &bhsH
S| ewTed BT I9WITeed emeushdl GeuliGoBmriLiBLb.
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o  QeouiuGuommid Gurgl Hewroll GUT[HET LSHISLOTES  Hewienimgll LieTevlanlel & e6ymest
Gupuriy g SHewomsll LIQUID LOTFHSHSH6T LIL SH&HmaUled 61ehFulmHa@LD.

o FTouds Hevenaudbemenll LTIflH0HELIUSBETEHS STUIFS 6lpHHe0 (HeBMUIS DSBWITETEVTLD.

CeupenaswenB @6eTLgd sTGUUer Sudflusms eallend@seo.

o wate] OumBmp oflaller SueLILLUNED, STOUIEIGENTEO 2 BUGHS  OFuiwiu@d
SHmILMIBFLI alem616)H6iT LD(HHHIUDHEGMID LOHHEN6! 6160 (EhHTLSCLOL (Hb.

o saianid, dev Hraugmsaielmba LIfHesbGEsIULL o ulflyggrwerd GFjemeuseried
(biologically active compounds) w@mSHgeus GeamalweoliBg Goeodswrs LSS
allenemeysemen gBUBHHID Suiedl] STelLBISHTD DleuBBleT LHHHa UL
GOBATRIH]  6TGTLH,  DLUIOBET  cLPeVLD ST BSILILILIL (BETeTeNIDENUl  © ST 60T RIS 6N
cpeOld  61(hSHSHISSHTL (.

o Uaieumb eolLwmismend SHHHMB CBTawiB QoML Hdh OFTGULlear Seudlushms
6IBSHBISHTL_(HS.

* WHHHIL GuTmHefer WmHHHIeU GUIIDTEID (GH6ewID) GHewmeuTujeien GuUTgh Sigseney
W(HHmSL LWSLIGSS CHflHeusTe, BgHemed gBLGBLD Lidbd almeme senld HIHHTHESLD.
aeiBeu, W(HpHHeT B Lenwliler GyFTweraluB serenoulsd TBBHISEmeT gBLBGSHD,
GuuUBSHHUIULL WLHSHHMNS GaiHmeHd OBETMLHID, USHDalmene]smel
& MMBEUTHEGITENLONE  LO(HHSHIH6T SUTFlILSBET LFGFTHMeH6T LT  Sienalsd
GLoBO\BTETEMLILIL L 611600T630T(LP6ITETT60T.

o Flov FhHHIILMIGBTI60 SHTeugll LNfHESHGELLSNe0HHSH HTW Q6L HHmdh Cauprd@Eag
WHH SQPIIOTEH SHIMDASHIL 60T, DIGHBHTHEF GFeveuT@GD GCBILD, UewIaITUILD  6T6sTLIGH
SIFFBLOTGLD. BeleuTpren FhHILILMIS6T60 DHHHIBMENF CFLBMBWLTHS OHTESLILGS
QUAlgID BEVGHMTETHTGLD.

e G, BuBmed (WHeOH6T WL GLUUGSSLUILLLMUWLTHOTOID, SBHTEVSH
BrmeaumsEndCaBL  O(HeTaleomer 6L GmiseT GHmaulILBASTOID DleUBmBE
CewBmasWTHs 0HTHED CHlL(Beiteng).

o QFWMMBWITS L(HHHBmeNE 0HTGHGHWOUTH o ulflwed FaHluled o ullilimet
@yarwend Caemeuuiest (Biologically active agent), SuliuenL & GewBuT®h, BuIBms
o pusgHenwis (Natural product)  GureiiGp BOLSWTHS STEOILILGH0 Gouewr(BLD
geneld, e wWwhHSHHs Geud (Efficacy), summped (potent) ereLien
2 wiyeurulhedsCeoucmi(BLD sleoyld LD allen6NeydHel GHMBaUTS DIeV6VHI E6060TSH
Bmdbs CouswiBd eedied GBIILIBHS. Ged, Q6T GdH BTG B60GHTRIHTHLD
SIDFVTATHTHAD D(HBH CeouewiBd eTavtayd GHMILILIHS.

Yeooemo§F Oarsg o flgas snamisy umped (Patent)
* LoewnF CFmshHaml o foHaF FTImSD aaiug Wngh el alameal UTL SHmd DIemIEmIS6N
o o fH5mIF FTOMIHD eTeIH LSHSHTHG (Inventor) @meumd@ HOH LSHSTHHHHIHHTET
Hee_flenloenl UPRIGD aImaBUTled, HITFITe0 UPRISILGBLD @h FTHNSHLD DLEGLD
eI a6 EHP.
o UBBTEED asiLgl GETIDI USSP 96 GHGs IFfomamus SusHe
2 FHUHHHIHTH, LdHHTHGeamflenmed OeuefulL i’ L  BHL (PeDBEFFTHHUWIOTET (I
FbHenest  GeuaMiILITL TGLD.
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o o flHmIF FTasd OCUBISE WHHWHSHIMHmS aeILBISHHIMNSBHTE  LileauHLd
Al WRISemeTd  H60HAHINTWTHS.
* SHHTHGHRT LML LILTHDHIHBEM DRSS & 360
* IISHHTHBHIH T clpeold LIFguevest GBI o flenwemwl 2 mISHLGESH60
o QuaBuauld LUSHBTHHD Lflw SiFeaicpl BEHev.
o LHw OFThmi Lig SHBaI0HM6N ITUIFFWTEN(HBELD, (P&He0L LTeM(HEGLID, 616wlHE
FPSHHHGD OleueiILIBEHHIH60
o Uareumb Cohemeuser menpBaumpliuGly Ul FHHed 1OTSHHTCL LdSHTH DS HIHST60n
o flsaiflennd FremHenipl GLBeUTLD.
L ydusts BmpsSse (Sfle] UHWSTE BHSHSH60)
2. »&HeHTPD FHUID LWSTLGHBHHBHHEHTH B)(HHFH60
3. yHw uedLLUuTésl UgpedBollTetsl G (hHadEH60

Upgnenr Oatmast (Key words) /  el6wmrentdhdmHababeln

L1505 bBLILY - Extraction
e IL6MMIs T &H60 - Recrystallization
BBlugaluied - Chromatography

sralmshd o siefBHel

PBlugaluisd Hrel

Fedsar GFev (Silica gel)

B @MIUILITEISH6NT

WwmSSHI HSHOHGBUL (LPeHBEH6T LOBBID © LISTemIRISmen 2 6Tem sl LILMIgG6T, ailg@uir
BT F el

safllli®, waHIT Gsasrar DinleyBIsH60H6I:

Ww(mbHH umEHern LflHesBHSILGLD GleusiGeauml (LPeNBEHMETd &H6e0HHIMTUITHH60
SOILLTEIH6M6ET  (LpenaiadHHaremowimeard, flsesbly, Bplugdelwesd oisluiampased
WP BHWHGHID GUDID alHHma allendEHe0

WemIueMmIBTHSH60 LIQ(LpenBEHmend GBILLI[GHSH60

GeouaiBoum BBLILGATUWIED (LPENBEHMETSH H6VHAHINTUWITHHE0

(HHBHIBMNEF CFUBMBUITSS CHTSGLILSHE SeuFLISHend alendEdHe0
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Gaysd 6.0 : OHEHHTLYST QPOTaImBUISHNSH AT 2 _FHallujLeal QmUSSF FTiy

|muysF FTiY QSWaBMB HiED & WTUIIT].

CapydFd LLL 6.1 : (&I eTsBBIS SsHar o sHaluLear e LeTeflsens@

BewLuleorerr HMTHMSHSH SHI6mN6UT].

urL Geuen 66 : 04

sBpB Gumpieer o syiulL (X, V), (X,Y,) W6EDBIS6T cpeold ST LILGLD LeiTeraer

QresienL g CHThEGD CHIGaT BoHIIMILHla Basmasd (/)
BI6WT e BT I’ = (x, —x, )2 +( - )2 GSHHTHMBLI LILGTIBSHSIGUT].

uTLSemad S LIOGausBETa  SinfleyBid H6e0DHe6N

OBHSBBT 96T DLETFBDIS HNHHD X-DIFH, V-OIFH, X 6D, Y h6eTdnml, euflengliu L
Bgmg, p(X,y) SGW. Ueteflemwds GBHH0 DpdW USBISEMUID il WIKISmeTU D
@TUSBLILBGSHSIS.

Byewi® Ueteflaend@d ewLulevmer S pul HMTHmSBL GUDID alsHHms EhTUSILGSHSHIS.
mUSBTHI QOBHTLTeOL  EHTUSILIBSHHIS.

gBHeBeu HWIMFSHHISCHBTETOTILL L QFaleudbalgel, CHHHTL 96T DL6TTTnMmIS 666 65T
gl aCxFemagwuner @yewi® LeTealsmens Oxfla) Gauigd Osmers. Siieteafseamer A,B
elerl QuWIfi(hs®. Lleiten] eU(HD F(hbHBmISmeN 6lefHTeF OFUILISHHHATBTES L6iTerHen6rd
Oafla)0Fuig CaTeTaug GNHH Heueich CFeIHHIH.

mUSBTF T OHTLFenull LweibhsHd, A, B spdweupiiBg SenLuleurer HMyHmsd DIHTeUdI
AB pondenssd sTamid alHd GnHEH LOTewIoU(HL 6T HeVHHITUWITHS.

Beeumpras A,B Leiellsel OHHEM 19651 DLeTgnBmISH HendHHer e DemuHsHds GauaiGeaup
FHSTLILMIBMm6N 61(hHHHHT 19, AB uller Hengemall GUBIDGUTSEH LISILBBSHHEHS (LPEHBENU
aedumisH s AB pengmed HTewnis.

p(x,p)e b p,(x,,y,) e b syule,

Ppy = \/(x1 - X, )2 +(y1 -y, )2 oand &M (.

B®& p,p, =\/(x2 _x1)2 +(y2 -y )2 GIUTRYLD OBTETETEVTLD CTRILIMSUD TBSHHISHHTL (BHS.
OFHBHTL 1960 DLETFIBBISHHNHH60 Lieieflaemend GPSaETH, SIUULL BFewi® LeTeriserer
ETFMIBET cLpevld SiiLeTelseiTemibh@Hld BenL CuUWITaT GBS HTTHMSHDH STMILISBE
LoTeTaUJS&GHF  FhSHTUILIDTNESE .

Wysten Qammaser (Key words) /  ereuireunias s e

OHHBTLIQET SETInBRISHSHENLD - Cartesian co ordinate plane
X- O |y - OFa - X-axis, y-axis

X SL61Tan Bl - x Co ordinate

Y SL6ITdm DI - y Co ordinate

Qb LeTerNuNedt £L618nm 1161 - Co ordinates of a point

Byewi® LeTeisepsdlenuleomer gy - Distance between two points
CaTLBSHSHIWIL ST HerLD - Length of a line segment
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srelbs s o eefGael

SETFMBB DIFFHSH6T GHBIGSUIULL, 2 (HUOLIHSSW eUDTLSHBHT6IT

seflfB, AU GoHsTer  SinleymidSHe0He6N:
eteupld el WkIseT OFHTLTUTSS Houaiech CFeIHHIH.

SIUULL  6T6wT  SLeMgnmIbenend OCamewi  Bgewi(h UeTeflaendd GenLuleomer S igul
BEMSMSHEH HenilHeHe0

ETIBEBISHHETELOTIN0 2 _6iTem BFewi(h LieedEndh@ QenLuleomer S igul  HTTHHISHHT6T
GBSTSDSL CLIBIHED

DOTFMBBISH HMGILTENseL 2 6o BTewi(B LieTeidensdd SenL uleomer S igul HMyHHIshES i
GBEHHTHIE LM DF|5H560

SLOTIMBBISHHeMGTasled  HILIUL Beten Areni® UeTalsendd SeLuieomer @Gmnisiul
EMH®S5S sleniud aldsms ailensEse0

Byemih Yetelisamen Beneme@d ChIGHTL (BHHINIL QLoTeimsledr Hermb G TLJLTeT Lydemigei
L &HB60.
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Baisd LD 6.2 :

urL Geuen 66

asmp)  Cumise

Brewi® yYeieflasemen GemeaniliLusdTed HlwLsGW GChiCaTL B
FlewiLGFHeir BOHU UeTeuler Suegnpibenend — @ilewfleum.

: 05

e FHyUULL (xl,yl), (xz,yz) SLETEBISHENT60  STLLLIUGL  Eyewnl (B
yeTelsenen Bemenids@Gld ChICam (hdh SlewiLSHHe1  HBHLILeTerullesr
+ X, yl‘*’)’zj

ST IEBDIBM6TSH  Hl6wl 6U B BT [ > > GDHITHMSBLI

LwIeiTL(h S Gleu.

uTLmasd S LIOGausBETa  SinfleyBid He0DH 6N

o BHL6TeNHCHBBHMBHUID, DI LOTBIHeNeLWILD h Camg FLMbsHTsh CHTHH6NT GBIHEGHH
BamOLmemlenmed BenL Geul L LLGLEUTE CoHTemid Camemimiset OHTLJuTer CHBMmEHMBHUILD

@TUSBLILBGSHSIS.
o “9 qp -1 &0 sm LUl Leauty OA=3cm 2 1b OB=9cm o _ib 4 B
AB @eaig poUYeTell G o 1b guuier, OG ulengl BHendHmeHsd 9cm

&Tenis.” CUTSIBEST(H LITHanhend IR, DIH6T alenL enUIL

3cm
|_/l A/
(0]
QuEITE oTEmTeUem]  UBILILIB SIS, 2 ([ -1

o ARG auvgl LBHCsH Il (heTen o (5 2 8 auGLLiled
(peTemalshHl DiFHev &I guleeneurm AF=FB o b

A}%G:FéD:BbG:9o° 2 1b suiler BTN

/

CaxBmsHmall LwaiLGsHs, AH=HC s s HeusBsrsd
BHEVHSHIMTWITL 6060 [BLTHSHIH
®mig EG=GD &b aead & (Hs.

H
s

L

C

Guwaoib TE=15cm o b TD=10cm o 1b spuiesr TG ullesr °

HOTHMSHH STEIOTH LOTewToUeD]T aUBILILIGSHHIS
o &6 o B -3 B0 HIUUL(BeTeng CUTIIB @F 2 (Heweu aUGLILIeL ST FILBHHIS

2 (p - 2

y
+6f— — (3, 6)
- - Loy
+2____'__{_ B(5, 2)
[ N
+3 +5 X
@ (H - 2

e AB uWlerr mBU yetel M Seig SLeTammisenenl QUBID alsHmBpd HeUHIHIMTWTHS.

e M Qaigl eTaEmBIsmen OUBSHHHD 6eTeMenowmer (LPenBE6T OHTLJUTS  LOTET6UTH]

FHUMHMBH H(HLILIS.

o aauBdD o (Hemau (eitemaudbGHHs. @mG AC=a o 1o AB=bu ggi. D g

CBufleir mBLUIL6Tel  SLELD.
a+b

2
AUPHIGSH CUT(HSHIHLOTEISHI.

AD =

Iy onplem g

58

oevdh ST (BeUSBHTHLI, LlesTou(hd aledThHem6N Q(LOMIE(LPEOBLILIG LOTewT6UTHE

s 13
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CB @z memb wng?
CD @eigl momd wing?
AD @iz pemb wng?

urLelmebHWIaICurg o | -3 gmjurs (Waimadhd LITarsHms LRIHD  (LPeiTenealdhEs.

SIRG GSBILILLILL Beiten M Qeng SiegnnpIsamend STenuiLgHBaTs GG Gubm GLmplenLL

LWIGTUGSSHIOTH  oTewteued]  aUPLILIGSHHIS

P (x,y)2 b P,(x,y,)o b ouuier, pp Bz BoUUeTeT M oyuiler, M Beig oieienpiser,

(xl XN Nt
2 72

SO 2 FHTrewumisaTedd HILLL (HeTeneney Cures LIyfemisemensd; STLILSBE LOTRIoU(HBEHF

j o6l BT (Hb.

FhSTULILD6 & .

o grgewoid 1- A(1,-2), B (-1,4) syuisr  AB 8eng pGULeTeNUle SeTgnBibenend SHTewns.

o gmyewild 2- AB @eng mohUYeTell C ou@. A wleig seigmmiser (3,2) o b C ules

SeTamBIBeT  (4,1) 2 1b suier, B Bengl SLeTamBIbenend SHTewcb.

o gmyewid 3- A(3,5) 2 1b B(5,11) 2 1b guuiesr AC:CD=1:3 sygwmm AB 18z o eten C

yelterluledl &L6TgnMIHemed SHTeu .

o gmgewid 4- A(5,1) 2.1b B(7,3) 20 suaw. O apeoliyereflwmgd. AB Sengl mHLUIL6Ter

D guuierr, OD @engl moUeTeTUleg LeTonBIbemend SHTeu .

Wysnen Qampser / eewieniasmobser (Key words) :

BoUYeTed - Middle point
QumPy - Summary

sefllif G, wHNNG FBwdser:
etteu(phld eIl WmIS6T QHTLILTHS Heualch OFeHHIH

SILUULL @rewi® yeTellsemer EmeandGl GCasTl BoHHewLGHalear HHLYeTerfullerg
DOTFBIHEN6NSH 6w 5HH60

SruulL  @yewi@® yeTafldemen SameandGd GCaml BoHalenilGHHler HBLIL6aTafluilerg
SETFnDBIHM6T CUBID alHHmd 6llend @ dH60

Qumpliysemes LWSLGSHS, CareLmemler BHHLILeTEMNUNT SL6TanBIBMm6Td  SHTEIT60
SIUUC L. @i Leeraemen Benentd@Hd Cam (hd SHiewi SH3HeT HBHLUILGTENUNIZHI DL6TTgn1BIHe6NT
CaTLiuTer Lydemmisamend, &JdH3He0
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Capysd w L 6.3 : CBrpyBaroLmarpfler gFwerurTl el  efleufliiumy.
urLGeuemn e 61t . 07
ampl Gupiser: e LHFBT (M), QU BSHHIWIG (c) ST (BHeten CuTgl CHICHTL 196
FIDFLUTL ML y =mx + ¢ 6IgID algaled FnmIelT].
o GrpjCamiger gwewn® y = mx + c ety SIUULBeiten Gurgkl m @
LRSI aTead ¢ 8 Gl (HoHaHiewi(B erereyd aileufliumy.
o GBriGasrOLmaitlar LysHemer wBBIL AHCHETCHTEG X OFHe0
CrIsHmFUL 6T DMDHGD CHTanidhH e Bl SHamGHemul aileufliimy.
o Qo (phsHHewih IBTH o emenGurgl uSHHIBer  Geupm 1QeTLIg
SIGBCHTL 196 HesTenoenl e ileuflImy.
o FMbFHyd Carhaefer LIHHMIH6T FLOTaTenal 616 aileufllimy.
e mm =1 &sHIIHmHI vwWELGHSH HIOu'L  CrIGaTGaHGSF
CFmgHHTon Camhaeier LIgHHBenard Hiewleur].
o griuulL GCriCar@seaiyewiger Oeul (Bl yeTefluler oLeTanBenBsH
Hlewflaury.

utLemad S LIOGausBETa  SinfleyBid He0dH 6N

o ‘LYSHFBeT eI HHBHWHH S Goupl OCFTBEHmeT DIBHTeUH FTUley, Fifle], LDV,
uetemd Gumeii OCFTBHeeNT LWSILGSHSH HOHBHOTWLTHS. (SHBIGSSTH  (PTCITSHE F
OFeva0Id CUTEHI GHBMBLD DILVHI BWHHID 61D H(HGHMBLI LIQHHMeDIBHTHL LILIGTLIHSHSHEVTLD)

o OHGHITLI9eT LeTFMBMIS HenGoTepsled  auenFwliLl (BeTem  ChICaETEL Teslel 2 (Hemeu
(PETMAUHBI, DIHET LIgSHHmet, Call BHHIeW(H BT GBHHH HEVHBHIMTWTHS.

* QG uRHIBT eFLH X GO gBUGL WLIBBSHBSBLOW Yy Bed  GBUEBLD
Coupium_(psh@ SevLulevren @b al@Hwrsad SIUULL ChICHTL 96T LIg&HHmest LT3l
QuuTETHemSHLl OUDILD eleiayd 6I(hHHIH ST (HB.

o QU hHHmIGEHBTH CHrguines S LUl LIomer  QUBIDTEID  6ulpHISLILBEIBENLOEHUILLD,
915 x=0 @0 y GQuID GUIBIOTEIOTGD 6THTLMSUD 61HSHSHIHHTL (BS.

o QUTHSSHTETUTE CHEHHTL 96T SHLETTFBBISH HEMGLOTENSleL euenFuIlLL L GhIGsTEL Teiisesr
2 (HoeuTapslener (LpeTeMalHEH DIGHT LIgSHHMeT m 2 1b Oeul bHaHenih ¢ o 10 Suiler
IGECHM 96T 185 Siemiopleien WTCHaId P(X,y) Uetefuler x @B@ ¥y @B&D Qe ulevmet
CamLjureg y=mx+c Semed SHILLGLD 6l &TL(BH. DSHOSTLIML e ESHeUSBHTH
9 SHMJ60IRISM6N (LPEiTeN6UEEH5Sb.

o Gy OFHdHHT 19T HLETIBBISHNMHH60 euenFWILIL (HeTen CHICHT. (BEH GFHTenL Glulmesnseneot
STL(BD 2 (HoeuTelenaT (LpeiTemaldhdl, SieuBMleT LigsHHBenatud, Gl (Hd3Iem1HEem6TU LD
QUL (H& H60HAHIMTWT(HS. (2_sMyen s &S HTH Salaurprear@asry o @ HGCW
STULL (heiTengl.)

BsHehHIMTWTL 606 CuTgl Lseuhd il WImiEeTaITe oTemeITH HeUaTHMmSBSH H(HLILS..
Q)  m>0, m=0, m<0 FhHIILBISET Y

y=m,x+c
(m,<0)

2 (h: 1 N\ 7
@ m @eim OQuupotend DFHSHEGLCUTH CHIGHTH GUIID HETEMWmUIS ST (HLD
FHSTLILIBIGBGT
) c¢>0, c=0, c<0 FpHHILILBIDB6T
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> X
(C3<0)C/3'/
2 (h: 2

) e musbd yeeldE e mesF OFevend GCamigeT FLOTLITH
(V) Upsmen SiFssehd@GF FOMHSIOTES Feosnld ChiCsm®Bseiler Fwem®h

o GCriGasroLmamser LgsHdpeisamenbd DHCHTCHTH xoiFder ChJsH Hemauj e 1HFenLos @D
Camamibemud Ll ULSHT HlemewiujL el  alend@®Hs. (CHICaTLTag X SIFFlent
CriIHHFUL 6T DIMIHGD CHTWID FnJhIGHTEIOTGD FHSHILILIMISMET LOTHATID H(HSHIUSHI!
GurgloTegl)

— 9/12 > x

o FfiCxmemr Hewlmp alFHBHOTHW, HTEhFeT OHTLILTS Beverayl BH. LleTauhd OHTLJenLl
o FHTIMIMISTL I 2 BIHILIBHHIS.
Ay(y @engl Geoumium()
Ax (x @izl Ceumiur ()

m =

o Fbdy CHICHTBHeMeT LIgHHM6T, Ul BHHIeWIH 6leTLe LBSld He0bhAHMIWLTHS. BmIEG
Fomhs ) ChICsrBaeaier Ceul HoHaemi® Coumiul L CUTSHeID LIYSHHBeT FIOOTGHID 6T6TLINS
QICERENE L MCEY

@sBersl Uaeumd o maled SIiul(Gereng Gureis e yﬂ/

rHflenuwil  LIWIETUGSHSHE0TLD.
. N oﬂ A<
o, =, (6% GCaorenimibe) — : / s >
X

SIBTUGH  m,=m, /

* QPAHOBOUTHH CFRIGHBTE B Cou’ B> CrIGHTHHeTewNgem  LIgHSmeide m,
o 1b m, 2 b Ui, mm, =1 s GHUIGS.

1

1 i
P =-2 whme =3 wHoE my =73 Guteip o gyemmim pevld

2 _BIFILBSHSIS.
e y=mx+c, wpgd y=mx+c, ewpeod sTLOUGD Byewih ChiCarhameien SenL Geu Bib

?ﬂl=

Yeitefullesr S1eampidemend &TenishHdHd RHaU GBS wrenreufll D alere|s.
o Auyetafwrergd Gyewih CaTHBEHHGW OUTHEUTAIHTEHHUITEO DIHET D61 TnNIH6N
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DIHCHTHH6T BTGl FoaUTBHmeNS HHUUANILIGHSH CouewiBld claTLemnD 1B HHH
ST (Hb.
o GBriCasrhmeiyewiget FOGILTHBM6NSH SIS cLPevDd Siaumslet Eenl Gleul BHLd LeiTeruiest
DOTFBIHEN6NSH HTEWIGVTID 6TaiTLend Oleuerld6ldmemntys.
o BriBarhmefyemiger &L Oeul BD LeTelldamend sSTeawiUSBHTRr  Fov  LNydHemisemern
LOTEUOTEU(HL_ 60T HeUHBHIMIWITHS (2_FHTyenrtGomeiy H6  HILILL BeTengl.)
L:2x+y-2=0 2ab L, : 3x+2y-5=021b sawu L opgd L, susluembpe
AL Geul_BL1 LeiTellullesr SLeTamBIBenend HTewib.
2x+y-2=0
x+y=2 @

3x+2y-5=0
x+2y=5 @
2x @D
dx+2y=4 O
®-© x = -1

x=-18mar D @& FHUIG GCFuleusTed

2(-1)+y=2
2+y=2
y=4

Lo b Lo b GmGeu Bid yeitelluleng oiegamien (-1, 4) S@Lb.

Wysmen OamBser / eemienibahbser (Key words) :

o GCryBsnp - Straight line

¢ CriCasmOLmaier &weLm® - Equation of a straight line
* LIpHFHBes - Gradient

o Qo BsH g6 - Intercept

e HenLGeul (B - Intersection

o QFRIGHHSI - Perpendicular

® FIOMHSHTLD - Parallel

sral(pss o eref@aser
® OeTIMBY DFHS GPSSUIULL QU euedILSH SHTETH6IT

saflfB, wWFHILT. Basarea DipfleyBIs H6e0Hel:

etteu(pld el WmIS6T OFHTLIUTHS Heuaieh OCFeIHHIH.

o GBrjCasTOLTee LIgHHmet, Oeul HHHewIL 1D dluieuBens aleufldge0

o GBIBasTELTNSle FoEUTL ML, UgshHmer, Oeul HHHenIH BT CLP6OD Fn)3IFH60

o X 95dla1 CrIHHmasGHd CHT BHGID Bewluleomer GamewroTardl LIgsHSHmenishsemoul
Goupiuplo alxmpsHma alleuflsge0.

o FOMHHIH Camhsengid, earmBOWTaIy OFmGHHTE L Geul BGb GaTBHeTHID
LY SHHBeiIHEHHEG SenLullevrer OHTLTeNUS TnnlgHe0

o Friu’L GriGarhaeaiyemiger Geml Gou B LeTafule SLeTgnBIEmed &HewildhEHe0.

o GrIBasml OFTLjurmer LiyFemissT $HTsHaH6e0
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Cxpysd wLLI: 64 @@uyFsoeuTOLTaifar o Ffow SmLwWTerill (G
SIFFTjilenaill L@GLLLTON LULSSH6ed &TL(Beum].

urLGeuemenameir : 06

sBonéupl o  QpuFFTouTae o Ffeww S wmemol B, SIFFTTLL LB L L Ter
UL euemlbghl &L (Heury.

UTLS I L SSBSTW  SifleyBis Sed e

e 10 &b 11 subsTmseled SBM  SMUIQFSTIL, SFTymoms, FTIHSLTNS, BHeOmalTsHELID,
FLoafelH6lT CHTLTuUTe alldlselr, EmuFFTTOUTEN6T aueny oWl alll Wkisemer Wermuie]
QFIWSHEHMITH  HeVHIHIMTWTHS.

o FmbuBLeTell GHTLTUTHS STeuaich CFaHd, CeusiCGaum EmHUIYSF FTTLSHTN6T AUENTLISHET
UBBle  SHe0HSBIENTWITL 60 [BL SHHIH.

*  9GEBHBHIMTWLTL V6T Cumg S6 Sl BeTenensy GUTEB Fov LIT&FFenesener (LpaiTeneldHd
SIUBBISSGTW HTedeT LBlS H60bHHIMTWLTHS.

o Uateu@d @albeumm FTLUSSTHAD TBSHBHHHHIH © WTeuT DUPUT T [Hljewrullds@EHs.
y OBaTe BHEHHHE 2 Wia|l CuBIoTardHms DievevdH Bfell CUDBIOTETSHMSHS H6w(H
SeaWwial QupwTammiser, @Well GupwTampll OuBID. X CUBIDTETSMSHULD
BTeru15 @ s.

(@ y=x*-4x+2
(b) y=2x*+12x + 25
(©) y=-3x* +6x + 8

(a) y=x>-4x+2
=x>-4x+22-22+2
=(x-2-2 — (%)

BUBumgl (x-2)">0

& - 2F - 2% -2

QBTG y = -2, (*) BeviLig

Bemamwl x aleupwTarSmH GuBs Gurded y GQumiomeid -2 e Cufluigl.
oy OBens abssH555E BUWeloupid o 6enCsTh, SIICLBITRID -2 SuGbh. x = 2
oG CurBs y oime @flall GumoTaidmHl Gupid  { (*) unjss}
(b) y=2x2+12x+25
=2(x? + 6x) + 25
=2(x*+6x+3%)-(2x32+25
=2(x*+3)?-18+25
=2(x+3y+7 *)
Baf (x+3)2 = 0
S 203 = 0
S 2032+ T7 = 7

GG y =7, (*)@ediLing
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BaBamwl X 6hsUUBILTaISHmS GuBB Curdhlenid, y QupoTed 7 el Ll
QuflgT@Lb.
Loy Qupssss o Fa11 QUEILTEID 7 SiELD.
Xx= 3D CuIBsH vy Bbhs o wijel GumioTaidhmsil Quuid. [(*) wumjdes]
(©) y=-3x>+6x+8
=-3(x>2x)+ 8
=3 -2x+1)+3-1)+8
=-3x-12+ 11 — (%)
el  (x-1? = 0
SBx-1? < 0

SBx-1)+11 = 11
sipTeaugl ¥y < 11, (%) Qetuig

BamaEmwl X bl GupioTardmall Gubm Gurded, ¥ Gumpotend 11 el &
FABwFHTGLD.

Loy uBSEHSE 2 a1 GupIDTEDd 11 SiELD.

x =19 CuiBs v Bbs 2 FF GupwTaidmsll Gumbd. [(*) urfos)

&6 ST LU BeTeng@Baemowl  y=ax’+ bx + ¢ @mUQEF FTIIeT 6UeTLSHHTH
x =-b/2a sy Curgl FHmuBLeTaimusd SHmD eaumaud a > 0 uisr oI5 Sfle)

G b a < 0 uUiaT SIFH 2 Wie UG eaebd dBHHIGHTL HeUSBHTHS
SH6VbHSHIMTWTHS.

y=ax’+ bx + c md HmHHGaTID.

A
y = a(x2 +2x)J+c

a

b 2
(X‘*'ij 2 0 aaems BID NfCauid

a > 0 gu@Wweung),

Iy onplem g 64

s 13
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b 2
y > —a (—j +cC @J,@Lb.
2a

b 2
BuE y OBG absss55s Se GLBIOTEILD —ﬂ{zj tC aBa1E (*) R SmHaHIDEUTS
b y
X=—— gawlurg y SLCUBILTEISHmSL GLBILD. (J:.)? 1
-a -2a +C /

2a
a<0 o E0eurs

2
. a(x+ij >0
2a

2 2 2
»X
" a(x+ij -a(i) +c > -a(ij +c -
2a 2a 2a

b 2
(*) Bamg V= —a(zj +¢ glb.

b 2
BrIG Y UBSHHHS o FF1 GUBIDTEID —a(zJ +¢ 908ah10h (*) mdb HHSHIDCUTSHI

ng—a GWCUTCs vy SIIGUMBIOTETSHmSL CUILD.

o 0B ahHHSHT (HdbHelled HILILL (BHeTemeurprer OCeuaiGouml EHLIYFFTTLISHMENT
weaTemaushdl @eleumm FTiLled mmUug o wifeur @fleur e alee)|s.
e 2o uija)/ BUWalGuXIOTEIGHMmSL CUBID X QUBITRIHMSBUID, DbHSH 2 Wiy Sflall
QUBITETRIGEETULID aIFTyemenT GCFUIb.
o QAmuF FTilend euenFLleT LB LT HLHendH (LPeTenelshGLOTHI LOTEmTEU6D]
AL SH SIS ){
y
dBSHHHTLE 1 - o 1
y=-x>+8x + 6 By QuupIOTEIDTEIEH 2 Wijeur?
Beun? x Qg 6hHH  OUBITOISHSEHTH Y
OIHH 2 Wiy Sfle)l QUBILTETSHMSI GLIBID.
y Beigl b 2 wiey Gflar GupioTeaismsd
BHMeI&h. LHOL LTI  6U6DJL (PO  &FTjenL
AUMBGHMH G B.
y=-x’+8x+6 4
a=-1,b=8C=6
a <0 oL36eT60 ¥y OUBHSHHHH 2 WTaUTEGLD.
_b
2a

QuuITeTHensll GUILD.

X = a,& W Cumg 9lal W[ L
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spTois 7o Ty T

x =486y B QUBIOTRIGHMSHDH SHTerwtGUTLD
y=-4+8x4+6
=-16+32+6
=22
dhSHSSTLEH 2
y=x—3x+ 2 apevid aImBGBISHIILGID auenTLIe (HbLBLeTeNule &L6iTanmDBIBmeNd

BHTEIH. X DFNF BeleuanyL GCeul (B Leeldeaien LeTamBiEemend STemHH. DIFHei
LICHLOL_L_IT60T  GUEDI6MLI  6)6MJ .

-b —-(-3) 3
¥ Qa1 Gewisld CHILOUBILTRISMSL GBI V= 2a T Tox1 2
2
Bbss Sooup Ushell BPaED. b= (ij _3(ij+ 5
3 -1 2 2
Hmwup  yetellulen SLeTanmIHeT. = (2 "4 j Ve 2_2 )
X - Yeitefulled y =0 uHevmed 4 2
X -3x+2=0 __ L
(x-2)(x-1)=0 4

x=2,x=1 X

»X

Upsmer Oammasell/ eeamienidamabser ( Key words)

® FMiLY Function

*9 UliJe) Maximum

* B1fla] Minimum

e FHmoum Leiterl Turming point

o FTTFEUTENSIET  6uEmLY Graph of a function

seflliB, wFHIT GsGflw  SinleynidHe0Bein
o Leeumd el WhiseT GBSHHIS SHauaich CFaISHHIS.
o OpuF FmyCuramer x’ Qaigk Geasld GBI DIeL6VH OB DLEISBH VRIS DIFH 60
2 Wie| Slevevdl @Ne] o 6w 66 (LpigL] GFUIHe0.
o OUIF FTFOUTSNSE 2 wienel/ Biflemeald SHHD X CUBIDTEOIHMSHDH 6w
o AmpuUF FTFOuTEle o wije) Sbe] CUEIOTESHMBE Hiewis.
o QmpupsF FTFOUTSNS o Fdlenul DL WTETOL (B L(HOLLTET LLLD 6160 &H60

Sy el i 66 e K]
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Cxpisd 7.0 : alleugls Yeealuyalweder QUTHEmeNl LG HSTITUIGT].
Gxi&d w7 .1: Fflwmenr FoTemsenen GBOSTETUSBHTS MW BILL SieTaibhEsemenLl
LwIeiTL(h S Gleu.
urL Geuemnena 61t : 12
smp)  Cumisern ;o LWHTL L SenaihHenms e, SenL WD, EHTID DSuiaBenys
B\GOTRIBITEOOTLITIT.

o MLWHTLLS Hetemwwl alauflliugBeg L, @SenLulld, LTI
S WeUBMle LIWGTUTL 6Dl 6\lem& & auIT.

o oW BHILL SleaihHenend & euoflLILIT].

o WHTL L SlenaiBasefler cpeuld SHoTarmisamner GLoBOSTeTeuUT].

o Y b GBUILBLT Bemenihd aIlH BT E6UIHIBTEILITS.

uTLmasd S LIOGausBETa  SinfleyBid He0DH 6N

* BUHOFTNS WTHF, (Wevd FHT6, HIaldh COHTLT LB QFTBHMET [HlEN6IT6) dn]TH.

o FIILULL (PVHFHTeSH CBHTGHHMUW QIpmIG OFUIHM. gnieuflens, EBriGHafleng (penmulsd
QUMIGOFUISHED cLpeOlD, BenL, BHLUID, DLBMILD 6TaTLe LBd SHe0bHmIWTHS. SHIe|dH
CaTGHHmW aUNBSGBHGLD CUDIDTERISETTS, QDL , DL UILD, SEHTILD SLlule LILIeLIBLD
BHOL (PMBF  FhHHJLILURSET GHBSHHS SOBHOIWUTHS. ‘FLLIOTSSIULTS — SHTedH
CsTEawnapflenar, ‘gl Lwrésslw’ HIaSH0sTEGHHWTES  Wel (M G 0F U6 e
SUFWSHMHSULD DeleuTsl el  QUHIGMESGD alHHMmBUID Hevera,l BD  euemsuisd
SHEVHHIMTWITHS.

o Sl LITSSUIUILTS HIedH HTGHHOWTEMNST SenLenuld SellILSBEHTH DD 6 D61 60t
Wy OTHSLOTETH HT6Y D66 6160T6M0NHMBUITE) UGHHBLILBLD GTRILINS aT6THE5S.

LI S D R X, GIIBEITDTS STILILGLD 71 aanienismead STaselar Qe y, Spuler
2 o A +x,
X= 6IETLISHTED SILILBLD 6TETLINHULD,

n
sz-

BHOIF HHSHIONS 7 izl 6leld HTLEND ecaad GBUIGS.
n
n
° ;xﬂ_ﬂg@mn&,‘&@‘]m QTN LIS S — , X QU] FH60 OLIDIDTEIRIGESHID ol (HSH0BTEnS
(O D SR T+ X )G aeilmg 2 BISILGSHSIS.

* AMLMUS FHTEILUSBHTRN eemenowimer LiyFemisement GUTIHIOTRT SieTa|SHE 6ULDHIS,

LNGTENITL_L6M60  GULDBIG .

2 GTyenild: UTL FTenevomainiled 20 au@LliLsHele0 @b GBHD HAHH60 aHmD HITH
LOTETUTOBHTENS QHTLILITE (L60s SHT6YSH6IT aU(HLOTBI
2,1,2,1,0,3,4,0,0,1,1,2,5,3,2,5,3,2,0, 1

L clpevd SHIABM6Tl LWaUBSHS HIaldh OBHTLT @6yl SenDdhEHD
i eaugeyd GUiseT U (H LUJDLD DL almeanienuld, SHUIMHeEH.

Sy el i 67 e K]
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i syeus Gsmy 0,0,0,0,1,1,1,1,1,2,2,2,2,2,3,3,3,4,55
DI606VG]
55 4,33,32,2,2,2,2,1,1,1,110,0,0,0

i ugbUed DI L euenent CHIQUITE (Pe0SH HIAIHMET DIUBTRNSHSH UT6YdHEGHIHET
@GLTE WTemTeuemy ALILBSHSHIS

SIUSTELIL DI RIEIE) 5igmest
7,
0 I 4
1 N 5
2 il 5
3 I 3
4 / 1
5 Il 2

PVSHFHTOH OBHTSHHOWITETSIENET, ‘Fnl L LDTHSTSH LBgM6dT LIJIDLICUTS QUOBIGSUBSHHID alHHmsH
LOTETI(HL 6T HEVHBHIMIWTHS. DbIHHDHSH SIS @UuTer ‘Bgmearsmen i @Hs.
FL_BHoBTenHmWL QUEBID aIHHDSHUD HUHBHIMTWITHS.

22 VD S N SR x 1popBwW f. f, fiwwnnn /. Bgpe e LjCwralssiL@D FhHaTliLgSe0
® FHV FHIYUBNMHID Fnl BHOHTNS Zfixi STLST60 SILILGLD eTailmns alendEs.

i=1
o Frayseiler cewienlidens N ouiler N = Z /i LG elLmS l6NdEHd.
i=1

n

Zfix.

o urbuIeT Beml X =L —— @eimed SHIULBD 6l BT (.

>

Gogtb  Mm& SMIIUSBHTHI  LeeudHDd DL e LWLSTUGSSILGD  6TeiLmD,

o FHTIOIRISTLIY a6 .

X, f; 1 x;

X, A S X

X, 1 1%

X, / 5%,
infi:38 in ;=38 .
i=1 i=1
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S LIDTSHSTSH LOgmei LFDL6D S L 66wt

AUBMS SHITGH OTewiaN] CHTemsd X, 0 1 2 3 4 5

agllsaiar Osmme f 4 5 5 3 1 2

QUHMS HIMH LoTewiel] CHTensd aGLLBeM6 OHTend
X, (igmeiit) x,f,
0 4 0
1 5 5
2 5 10
3 3 9
4 1 4
5 2 10
n n
N=Y f=20 D x.f, =38
i=1 i=1

o Sl LIOTEHSTS igmeT LFbLGeITESE BenL duldh SailLUSBEGF FhHIUILILD6TSES.

e 443, 439, 440, 445, 442, 435 GuTSIBESTH HTHOHTGHH W Fnl HHOHTENHMU E6VES6EUTHLD,
LOGTSHSHEMNBHID CLPGV(LPID UMD FAUTEMEL (LPGITEN6ILHE)S.
SIHILBHHOFHTmBmWL QuBIbGUTEH Laump Geusmigwl aufleuens UMM wTateuflLb aierea|s.
DIHME, Flov HTAUSH OHTEGHHHEHHHTET QDL MUIDH HTEILISBHTH 6TereUTHI LILIGTLIBEHBHE0TID 6T60T
wrewauflL1b aflemeld SH60bEHImIUITHSD.

34,

1

o Gupug o FMISmSHdH DlwenlLTosd CHTWEB ¥ — 44 =l GHIHTHMS al6NdEGH.
N

* QnG 2 58s5 B A ulamaib SESHheS FIalaE alevssd d (BRG d=x-4 SuEID) Bammebd,
ST LGB 6T6ilend a1lend@GHas. L16Teu(hHD DI L 6Uenetenuill LILGSTIGSS SenlldaHeoseT i@l

elLIMBWID SN BHS.

X, d=x—-4

X, d =x -4

X, d,=x,—A4

X, d=x-4
' d =
i1

e 2 56855 @mLOW LWLSLGSHSH DL dwid SLILSBHTRT FhHHILILIMISM6NT GULDHIGHS.
® FHTyewild 443,439,440,445,442,435, HT6Yd QHTGHHUNET QL mUld BHewldhEHd.
@enL = 443+439+440+445+442+435
6

Sy el i 69 e K]
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- 2644
6
- 440.66

2 50855 BeLcpevld LIFIDLIIET DL DUl HTEwIsH.

X, d=x-4

435 -5

439 -1

440 0

442 2

443 3

445 5
6
Dd =4
i=1

o2 585 AL A =440

b
2.4
BevL = A+=L
n

4
440 + 2

440 . 66

o grgenid: 11 Ueteuhd LUTbUNIGSTE 2 585HF Bl 3 Hdh CHTH QDL MUldh SHT6H.

X, o |1t |23 ]|4]|s
f 4 s |5 |3 |1 |2
X f: aézzxﬁ"4 fki
0 4 -3 -12
1 5 -2 -10
2 5 -1 -5
3 3 0 0
4 1 1 1
5 2 2 4
N=Yf=20 D fid,=-22
i=1 i=l

2 585 Q. A=3

Iy onplem g 70
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o Sl LIDTHSMSH, STl UFDUCeTEST QenL UiGHmeHd STamld alFHld CHTLJUTS LOT6wTeU] S
BHOUMSHMBHH H(HLLSB. DGIUTBTS QL WHMBHH SHlewiujd Curgl Hraisemen euiauflend,
OpnGaflengliLg @UmIE OCFuleugid, ceamialbmsd @BmBULTES DIEL60H EJL ML UITH
BHHHVGHESG Demowl, BMLWHmHL Gupd alsbd CeumBl eleTUImSHUD  6l6ilenLOUITeT
® FHTIMIRISET HTLIQ ai6mdHEH5.

* FHTAFH6IT, Sl LIDTHETS LOgMeT UFbUeTES SIUILL HeTenCurgdl DenL WHmeHdh SHlemiujb
alHHMS 616MenIOWITRT © _HTTUTRISET CLP6VLD 66T EHD.

o SHLLITGHTSH LO9BeiT LTDLIOH6MIT QL WHewHd ST FhHILILILO6TSHEHS.

o gmgewrd: 1: 2,1,2,1,0,3,4,0,0,1,1,2,5 3,2, 5 3,2, 0, 1 suemguileomesr eyl LIJLDLIGS 65T

B UWSHMBHE HTCwISH

Sre|ll UFbumev guleuflenalig S0 BBRIGaflenalily @ERIGLBSHIHIS.
o guieufleng (Lpemm
0,000,1,11,11,2,2,2,2,2,3,3,3,4,5 5

o OBRIGaIflmg (s
554,33,3,2,2,2,2,2,1,1,1,1,1,0,0,0, 0

LITLDUSVIEN &6 b6rMent 6TemTenlldbends N 6T6uTl6oT

n+1
nQJ BB elewmreom@GnGUTH BenL Wb T@L&,ﬁd} SIMOHSIeTN FLBH DLESLD.
neJ @Il eemenm@GIbUTEH SenL Wb.

n n
) BLeFe0 FLG + §+1 BLsHe0 T [
LG LD.

2
sruu’ L srey ugibueder n =20, @ G eNL  6I6wTeNITELD.

n
n
E+1 =11 gub QL Fe0 FB= )
2+ 2
Srall ugbuede FH = —
= 2

* S LIOTESTS LOI9M6sT LFIDLIOSHETET, DBMIHMBH HGWIULD alHHMBUD (DIHB HLH6eUH6IT
B 1DOUBRIETET HT6)) DiGUaITH DIHH HLemeUdH6T B 1DGILIBBI6TENT HT6| 6@ GCBUL L ene
sTewiuGL  Burgl, SIIUTDUOS6T ‘L60 - SLSMIL UJIDL6D’  6TIlILBLD  6TaTLIMSHULD
o FHTIMIRISTL LY 6l6NhEHe.

* SHLLITGSHTSH WM LUTDLeOHTNSET SUBTTHMmBH HleWeuSBGHF FhHSHILILILD GUDEIGHS.
® ggewid: 5, 5, 4,3,3,3,2,2,2,2,2,1,1,1,1,1,0, 0, 0, 0 yeyll LIFIDLIEI&T DLBMTEHMSHD

TGOS,
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o Fral UJbUCETNSD DIFH WgBenerd BT FLBH DIHT QUIMID PSWD. BHH
WBigmest LITIDLEI6L OIFHB lgmeneartss OBmewiL L (hhHelT @Drewih o eiener. FLB 1 Eeng
igmet 5 LS. FLB 2 DIH B9BeID 5 QLSLD. BFHI L6 DLBMTI(LP6TEN ¢(hH FhHSHILILILDTGLD.
U6L S&MJD 12 1b 292 1D HGLb.

SGLLIOTSSIW  16I9MeT UJIDL6D  SILL 6)6m6uT

o S LTSS STl UFIDLGIGHSTET 2 HTJenIhISeN6r (LeTemall]d. alGLL] puienL, au@LiLL
Leiterll (m) WBigmer (f) &l LGB alleNshEs.
BUusmIsmen  allendGaSBHTH, (WVHHIeSH OCHTGIHOWTAISnar (L LIOTHSHTH
uFbUGeITETemB) IHSHH, DIBHMNH Fnl LTSS STl UFDLI6OTHS SUTFLILIGHET eLPeOLD
Cauwieug 10&LIOUTHSHSHIOTETHI.

o FIUUL (pevSHHTe s Fnl L QOTEIBISSTS, SILILLL aGUIUTUIDL Senend CETewi® LiebrealmL
SILLauedemtenWlll LJsHd GaFuiuorm wrewnieusd] eufliLGSHSHIs.

aU@GLIUTuienL auGLlieitel  (m) WBigmedr (f)

UGLIY LI(HLDGIT:

alGUuTWemL Gwimelesr  Ged  suedILILTL. BHGWD S euedILILTL HHGHD 6wl uileomet
GoupiumBL  su@GLILL LIHLOST  SLSLD.

UG LT = eau@liiler Ged auenglium@ - eu@GllileT S euenylium@

QUG 6T6LMEVHEMTL LWSTLBSHH WD U@L LI(HLOGMETE SHI6miUIGUTLD.
Gl umwet = (auglilar Gued etebeney - eu@Liler & eevenev) + 1

e LUl yeitel: sugliumuienLufer wHULeTeNl QupomeiGo suGlyll Leteflwm@lp.
UGLILTWIemLUT6T 6T6VEMEVEHENT DIV AUMTLILIT(HE6T ET6RIQeIHID HBLIOGILIBILOTELD
QUG LeTerfuwm@LD.

o Sl LTSS W FHTelLrbusier Sl LOUBIOTaISHMmS aGULL LeTelldg eUumet LOigmeTmed

QURBGUHET clpeold GUBLILBLL CuEIETERIGETET Fnl BHOBHTmHMW, LBigBeTHeTaT Fnl (B
OHTMSHWITL QUGLILSHST (LPe0D CUBBISOBTETETCVTD 6160 2 HTTCRIHIGBEHL 6T a6 G 5.

m.J.
e
B g emeut Zf Beme0 ST L60MD 6Tenid  GHMILILI(BHS.

DL s samibs Llaeubd DL euenemtenuill LUeTLBEHSHEUTLD.

AUIGLILITUT emL @l yefedl (m,) | igmedr ( f;) m, f,

Sy el i 72 e K]
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. 40 Qungsefer Henp (SiewrenteneuTs &GeOTEHTTID) 6U(HLOTN):

40 38 62 50 59 39 57 41
53 41 39 60 58 39 52 39
39 42 45 52 53 64 38 64
44 45 42 51 59 48 50 48
56 51 39 53 47 50 51 50

Gumuly gl Lomer Hrel ugbuemey 38 - 40, 41 - 43 ... 6163IBEUTMITES
aGLuTW L senmes  Gaumma@s.

L LTSS 16gpeT LFIDLD S L euenenienld SUTHSHH vl enuld HemidEH5.

aIGLIUTUTenL QUGLILL LeiTer 1B1gmevt mf,
m, /,
38-40 39 9 351
41-43 42 4 168
44-46 45 3 135
47-49 48 3 144
50-52 51 9 459
53-55 54 3 162
56-58 57 3 171
59-61 60 3 180
62-64 63 3 189

> f =40 > fim, =1959

_ Yfim;
oL = 3f,
1959
)
= 48 .975
o 2 5835 @Lcpeld Fal LTSS UFIDLIESET 6Dl DUl SHTEMIDTN|  LOT6IT6UD]T
OB SHBIS.
9 SHMJ6mILD:
au@Liumuient | euGUill Leteril afleuseD 1619 m6vT
m, d=m-A f fd.
38-40 39 -12 9 -108
41-43 42 -9 4 -36
44-46 45 -6 3 18
47-49 48 -3 3 -9
50-52 51 0 9
53-55 54 3
56-58 57 3 18
59-61 60 3 27
62-64 63 12 3 36

Sy el i 73 e K]
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o2 58x5 @l A =51

> fd,

BenL ;=A+ Zfl

51+iSI
40

51-2.025
48.975

Urgnen Gamhset (Key Words) /  erewientd (60

g Loméalw igmest ugibued - Grouped frequency distribution
L LIDTHSTSEH Wgmet LFibLed - Ungrouped frequency distribution

el Cursg olenaibser - Measures of central tendency
BenL - Mean

e Wb - Median
SLBMTID - Mode
e - Formula

o2 5855 BenL - Assumed mean
1519 M 63T - Frequency
CLPEOSH BT )& 6IT - Raw data
AUIGLILITUN DL 61T - Class intervals
QUG LeiTer - Class mark
aiF & - Range

sUUL®G, WL Pwsel:
LeiTeu(hD [HIUIBISMET DIQLILIDL WTHS CHT6NTsH.

SLULIOTSESTSH STl UTbLGeOTaNSer Qevl, SenL Wb, SLEHTID SpHueuBenBsd Fflunss
BH60T SHFH60

S LIOTSESW Il UFbLGeuTaslen Bl muldF Fiunsd SHenlldgHe0

GPHS Qb FHBHTUUSHSG GUTHSSLOTET mWLICUTSHE Slenaibhsenenns 6HfleyCaFuis
O&meiTermed

FHESTUILSHIECBBL, HToYBM6N RWHIGLBSSIH60

Sy el i 74 e K]
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Cxpisd 7.0 : alleugls Yeealuyalweder QUTHEmeNl LG HSTITUIGT].

Capysdl wWLLWD 7.2 : auedJ udBGBHHe06 2 FHalujl el HTall LGLluTuiensl Gomolsmeteur.

umL Geueme6n b6t : 11

smpn  Cupisel ;o HigmeiT LFIDLIGD I L 6ueneitenll] LIWLIBSHS LBigmesT LITIDLIGD 666U et

GUGMT UM,

o g6 16gM&T LFIDLGL DI L ueneiredWill LIWeTLBRSHS  SHyeil  1igmest
LUJIDLIGD aUEDGTUNB6M6NT  GUGMT AU,

o F5aix HyeT WgmeT LTIDLED I Laleneienulll LWSTLGSHS FHais
FHreir 1619MIT UEMTLIHEMET  6UGMTCUT.

o 18igmedr LITIDLIGL, HFelt LhigmedT LITIDLIED, FHaidH Hel Lbigmedt LITIDLIGD,
AUMETUIBEMEL LIWSTLIGSHS HTUBEHSHESGL GLMHETEHTH 6.

UTLSMSS S LIOGuSBBTE  Din5l6)13Id H60 6N
e Frajll ugbuGeuTaSeT BulsbLsemen Gosuld OFHeileuTd SieUSHTENILSBETH, DIHDH]T6YHM6I

AUMILITS aUMBGNILILIGI LILIDIML WSTGHLD 6L LOTewIolTHE 1BHBHIHBTL (Hb.
sreysmen alfleursd ST (BoumBHaill, “HJa| DI L UeneNIHET (LD ST (HeuUS! LILIGT6 @D
alHHMS LOTEIAUHL G H6VHAHINTWT(HS.
BrE, CapameaulBl G SHH6T DIeNe] GHMBUTH, GQIOMIG (LPEOBMLD, 6ilen6ntdd M6,
BVGHUTEH SIUBHTRNBBHHBBHTH DHHHe0 CUTETB HTyenise GHNSHHH HeUaich CFeIHHIH.
LNeiTeu(hld LIHMIGBeT6eT CUT(HeTHMm6T Hlevermeyl (BHb.
o Al SuimL
SHTBMENSH Fnl L LOTSHGHLOOUTHI HT6YH6T auGLILSeNTS CoupmsaslitBLd. E6ieuELILdSHe6iT
G UlenL &6 eTerlILBLD.
® QIGLIL 61606M6V
au@LuTuienL Quitepiesr &b, Ged GUBIDTEMISENT (LemBBW S 6T60em6eV, BLD6L 616LEMEL
eTeuTLILI(BLD.
* QAUGLIL] UMTLILTHEHEI
Gy uiemLulesr Gusd euedUTLTH Sieleu@GLler Ged 616VMVGHEGHILD DSBS
6T o 6iTem  eU@GLILTNeT &S 6160MeVEGID Bewl Bui o 6iten  FFDHSHI  CUBILDTETLOTELD.
UG SLUTenL QuITeler, S UmIUTLTRIHI SielaUGLILIT S 6T60MVHGHD, DSBS
WhAHW auGLiTer Bed 6Te0emeVEGWD BemLuied o 6itenm FfSHH U CUBIOTEID DG LD.
® UG  LITHLOGIT
aGULL LHeT = Ged 616Demev - SLD 61606M60  eLPGVLD SHFLILIGBLD.
o UG Leiter
Gl Sl Gwimermiesr HELIGUMILTEID auGLILL LeTel SLEGLD.
BLp6I6V61 M6V + BGILPEL 66V
2

aGLI L Yel erfl = eLpeULD  HILILIBLD.

e GBIULIHS.
QUGLIL 6T606m6V, QUGLIL auenILILT{H SLaluleuBslen (pHSwsh i UBBIULD &eobaHemTuITHS.
igmesT LTLbLIEL GHTLIUTSL LWISTLGSSLILGLD Q(HeUDTL] (LEnBUITS 6UEMEOUL|TH GUMTUISHmD
oN(psEh CFUIH. BWIEG

Sy el i 75 e K]
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BmevdsGHHH DFFe0 LgBeEId HemL HFFe0 UGLIL 6160660l LieiTefla@md ST L LILI{BLD

I SHUILD eUGLILL LIHLDe FLom@ld Gurngl migedlest o wigb igmenid@ &) SHSFIODT6IS]

aaeb GBIULBS.

Lelieraubd @ewi(h Byeosehdd Senl G BemL Geuell HemLwimgl aaLmSUILD GHBILLIGS.
o GTyenid: LleTeu(hld LOIQMeT LIFIDUSISSTS  UMEOU|[H UMTUISHMS DIHLDDHEHDH:

QUGLUILIL  LI(BLDEST &FLOLOTE  SH&TLILILD.

AUGLIUTUTenL L5193 60T.

21-30 12
31-40 42
41-50 92
51-60 46
61-70 32

QUG auenyrIuT(h 1519 mear Biyedlest @ uiyid

20.5 - 30.5 12 12
30.5 - 40.5 42 42
40.5 - 50.5 92 92
50.5 - 60.5 46 46
60.5 - 70.5 32 32

100+
80+
gl
704
Bl
50+
40
304
20

ID-_/\/ li

2005 305 405 505 605 705

GULL LGOS FoeBs  FhHTLULD
BFFHHTILSH60 DbFHHS aUGLILTUIML &G @UuTer CFalasHHer © WD LbigBenidh@ELD
UG DIBVSHHIHSD BenLuleoren al&HHHIHE alFdh FOWWTEIH 6ardh OETeTemILIBLD.
9 SHMJ6mILD:

Ledteu(pd igmet LIFDLIGVISS W 6UenIU|(h GUDTUISHMSD DIHLOEHES.

Sy el i 76 e K]
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aU@GLIUTuienL 10-19|20-24 |25-29 |30-34 | 35-44
L5193 63T 8 11 10 6 4
QUG euenyLILT{H 1519 MB63T gy igmest
8
_ 2.4
9.5 - 19.5 8 >
11
19.5 - 24.5 11 Tzll
10
24.5 - 29.5 10 T:10
6
29.5 - 34.5 6 T:6
4_
34.5 - 44.5 4 > 2
114
104
05—
Q8-
07 S
D&
05
Dt -
03
02
01
1

2 12.5 245 285 345 445

o 1figmer LIFIDLIGEOTETENB UMTLITEHS ST L HHHS OBBIGLOT([H (LPedBUITS, Lhigmet LIeVGHTemTlenul
OB WPHeh OFUIS.
BRI auemeuL|(h aumTWSHH e HiFeoseler o Fdlseaier HBHLIL6TONGHmET QMG (LeDBLILIQ
CriCasTBHeMamed EeNeMILILGHT (peold (BTWIH DbSEIGaTeD, LOlgMeT L, &FFuiomer
AUGLILSH6T 2 _6iTeNen 6l H(HIF, SleleuGLisemer BBLILeTeNBmenuDd CQUB®I) Wigmest
LeLBasmemilenwil QUBEBIS OFHT6TET6VTD GTRILINS 661 EH%.

Sy el i 77 e K]
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2 SHIJemILD:
AUMTU|(H 6UDTUISH S meTbOBTewIBH LOlgmer LILBHTenllenl aI»TH

QUGLILL LI(HLO6ST  FLoLomeargmullest

100+
90+
80+
70+
60+
50+
40+
304
20+

10+
L

0 20.5 305 405 50.5 60.5 70.5

QUGLILIL LI(HLOGHT  FLOGTBBSTUT 65T

114 R
10- AN
09-
08+
07
06-
05
04+

03+ \
02+

oy N\

9.5 19.5 24.5 29.5 345 44.5

o 15igmeir LIsOBHTewNUllel LITLILIGTAITEIZH GUMELWI(H 6UEDTWISHH 60  @OLILBLD LITLILIGT6|&EHEF
FOOTETH]. QUGLILLI LI(HLOGT — FLOGIMBMB 6UeDTU(HEUMTUISHSH T aUGLILL LITHLOGT FLOLOTGLOTH]
FUTMHHMEN  DIMIDGHFH  FooTendHele o Ffseafar HHLLeTallsmen SienLwmemill (B
CriCaT (hdh SHIMILMIG6T (LP6VD GPMIGBTH EeNemIsBLILIBLD.

o 1Symerr ugbUGeTapler  WTCHeID euGliuTuienL Quimeple ‘FHlyeT igmesr’ 6T
Slelau@luTuienLuillesr Gsd 6le0emeL  aUMIUTED, DIBGMBGHSH SOTH 616N HJ6 b6 6o
GTERIEN HEMBUWITGHLD 6TeT LoTeTeUTHEG DB(PHEh CFUILs.

o 1596t LITIDLIGL DI L uenetOmapslenenl QUB®I, SIHT (LPeOD  @LILITE  FHFeir  Ligmest
Sl L suenenienill QUBID aGHHend 61BSHHSHTL [Hb.

Sy el i 78 e K]
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o L HFFlL auGLIUSDeNeT Ged 616LMEVBHEMEMUD  HeNVHGHH DFFe0  DIDGLD6D
616VEMEVBEHHG W UG LILSHeMer el Wlgmeiidenenuld CUBMI, AIMTUTSHEGHMIHET  LPeLD
FHyel 1IgMesT euememuilenwill GLBEUTLD GTRILIMSHSH BT (Hb.

* BYFHOFTMHOWTAPGEHS CUBB SISt DiGSTaBM  LITHHSSHHMILGHSID
aGUUTWImL 6T, SleuBpslent &Heir Wigmenr SSwleuBenBs ST (B0 DI L 6uenewt, SHFei
I9M&IT I L 6uenemT GTEILILIBLD. BFHener @Tewi(h alFHmiberied SHWITFoHHEUTLD.

1 angd OQFeO@ID &Hyell 1BigMmesT LIFLDLIGD
1 GHOBHBHIOFONID HIeT LigmeT LIFIDLIGY

* FHQFOFONID STl LigMmedr LIFLDLIGL:

Ayei 1igmest LFbLIeOTSIBI auGUUTUTeDL &6 BmId WT@Haib au@Liler Ged euenyliLImh
auemyuieomest LogmeiIEeNet gl B OCFHTendemuIs ST (B S LeuememiuTGd. &g F>
Bemed GBIULIG Geuluiu@L.

o GmWBhHAH OCFeLsVID HI6T Ligmer LIFLDLIGL:
gyeir gment LFIDLIGETEINSEL eu@GLILTUNeDL 6T WBmID WTCHenid euGliumuienLufler &b
auedILILIT. (héb@ Gosd o _aiten Lhigmeiidellel gnl (bdh OHTenBMUIS ST (HLD DI L 6UHEOTLITGLD.
®x F< @amed @iiih GaFuuii@io.

® FHMyeuord: HIUULL LBigmeil L aueneniuiled FnlgdF OQFeLeVID HT6i LigMmeiT LIFIDLIGD [Blengenuiub
GMBHEH OF60ID HmeT LigmeT HlenFemuwiujld OQBTemiL LSigpeT LFLDLIGD S L 6UenewTenild
SWMH & ®.
g8 OFevsnlld &6l igmesT eumTLImeT aUIMTH.
F19F OF6LsVID LOBMID GeMHEH CFLID HM6IT LIYBET UMETUIHEM6NT SL6ITTnBISHSH6NTHEH 60
QUM .

aGUuTulenL 120-128] 129-137 | 138-146 |147-155 156-164 165-173 | 174-182

L9 MB63T 6 13 22 31 14 9 5
QUGLILY 159 mevt FnlgF OFeLEID GOBHSH GFedaVID
ti wgh j s ;kBwd F> Ayeir WBigment. F<
119.5-128.5 6 6 100
128.5-137.5 13 19 94
137.5-146.5 22 41 81
146.5-155.5 31 72 59
155.5-164.5 14 86 28
164.5-173.5 9 95 14
173.5-182.5 5 100 5

& OQFeoaId FHlFem gmeir LFDLED euemILienar eumTeuSBHTe euflenalill L GamgsHe.
(128.5, 6), (137.5, 19), (146.5, 41), (155.5, 72), (164.5, 86), (173.5, 95), (182.5, 100)

Sy el i 79 e K]
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goan Fgme

"o -+
100
90 -

mn T
60 T
M T
40 T
30 =+
20 T
10 +
e e L

119.5 1285 137V56 1465 1565 18456 1735 18256 SiighilH) LTy

GmBHEH CFeveId e LigmeT LFDLeD euemTLiener alenFauSHBHTeT auflenaliul L CamgHel
(173.5, 5), (164.5, 14), (155.5, 28), (146.5, 59), (137.5, 81), (128.5, 94), (119.5, 100)

Foen Bpmer
A

110 +
100
90 =+
80 -+
mn -
60 T
o T
40 T
a0 —+
20 T
10 —+
~1— ; I I } I ] + I - .

1195 1285 1375 1465 1555 1645 1735 1825 e

o el gmeir SI L sueneutOnaislensdl FHais el 9B DI L 6UenewILTS  OTHBBID
alHHmH a6 EHs.
BrE auGglLUsGiw SHyer Wigpemer, SeuaGlLBGlu FaHals Hyer Wiomenms OTBR3ID
alHHMHH BT ([BHB.

o FHalsh HyeT WYMeT LTIDLD iU Leauemenienuill LWLSLUGSHS, FHalsh HmeTsSigmer LFLDLI6O
auememuienwil QUBID eldHme alendGHs

Sy el i 80 e K]
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BrIG, FoL DFFD auGlLbDeiear Ged TELMEVHMENUD, FHlmedHHH DNFH 60,
OhHHDH G 6160MeVBEHHGFUI, uGLILSHeller, FHald e gmeaisamenud &6
AUMTLITSGISHE clpevld, FHaidh Hye igmeT euenenuienuwill GLBEOTLD 6lerd BT (Hb.

9 SMJemILD:

o Uaeu@md SHrall UJDUNIGSTET FHaldh el Olgmer LJIDLED DI L 6UenenrCUITaTenBm

SWUTHHSH FHaixh Hye LigmeT eauemeTuienul 6UDTsH.

IGUUTUlenL | 10-14 | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49| 50-54| 55-59| 60-64
LBlgmest 2 5 4 0 5 7 10 6 5 2 4
agluTWienL | augly eusdFlum®| Wigmest FHyeir 1Bgmedr FHais Hye Wigmed
10-14 9.5-14.5 2 2 4
15-19 14.5-19.5 5 7 14
20-24 19.5-24.5 4 11 22
25-29 24.5-29.5 0 11 22
30-34 29.5-34.5 5 16 32
35-39 34.5-39.5 7 23 46
40-44 39.5-44.5 10 33 66
45-49 44.5-49.5 6 39 78
50-54 49.5-54.5 5 44 88
55-59 54.5-59.5 2 46 92
60-64 59.5-64.5 4 50 100
FFHeis FHyeT Wigmer euemenuienwl suemyeusB&HFw euflewaiiul’ L Camgasei

(14.5, 4), (19.5, 14), (24.5, 22), (29.5, 22), (34.5, 32), (39.5, 46), (44.5, 66), (49.5, 78), (54.5, 88), (59.5, 92),

(64.5, 100)

spalp goal Lomar

&
110 +

100 +
0 +
0 +
0 +
B0 T
0 +
0 +

2 1
10 +

| 1 1 |
T T T T T T .'_ -
145 195 245 295 345 395 445 495 545 505 p45 MOUH
o gl R

Iy onplem g

81

s 13



@gvgﬁﬁyﬁ L/ﬁzﬂu_/gu/éaﬂm 6))(6h6h/T60TLD

o 15igmeir LITIDLIGD euemenull, Hyei igmeir LTIDLIGD euemenul, FHeldh HIeT Llgmer LIFLDLID

auemenul SiBwIaIBBL LWSTLBGSHS, HTeBEHEHEG aleNhHIaNoHEGHID allddend LOTewIa(HL 63T

BHEVHSINT WIT(BEISHEIT

Wysmen Oampast (Key Words) /  erewiteuntd®mHbs6it

519M63T  LITLDLIGD - Frequency distribution
QUG 6T6V6M6V - Class limit

agly euemylun@® - Class boundary

QUG LI(HLDGHT - Class Size

AHyeit 1Bgmes LFIbLGL - Cumulative frequency distribution
FeUTEND  GUGMIL] - Bar chart

alemeuu|(H euewgwib - Histogram

gmest LeLBasmentl - Frequency polygon

Blgmest euemerui - Frequency curve

gyeit Wgmest auemenui- Cumulative frequency curve
&6y alenshasd - Interpretation of data

sefllif G, LI G Buglser:

LeSTeu(HD HUWILDBISEN6T SHIQUILIDHL WITHS O\PHT6lTH

WBlgmesT LITIDLIL S L aUen6mTdemell LweTUBSHS), L5IgmesT LIFIDLIGD aUeDTLIHEN6NT 66D &H60
Syeir gmeT I L euenewrGuiTepsene a6l gaH60

et igmeT eueneamUI QTSNS  DIeNLOSHSH60

‘gHaimp Hyel Wgmer eIaLSHeT GUTHemen alend@dHe0

FHais Hyel WgmeT euenenuiCWITaETeNsm 6Uem]TSH60

QuTHSHSLoTETOUTHI LBlgMmeT LIFIDLIGD auemeTuilsenend GHfley CFUIH SHTa|HEHHESL CLM(hHeIT
a6 HL61M 5360

Sy el i 82 e K]
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Gapysd wL L 7.3 : ugbusd Slenaihdeier o FHalujL &l SHTal LFbLemey aileufliiumy.

LT L @ 6u 6m 611 & 61T : 17

soppm CumpiseT : o FFUU'L GHITHI 2 FalujLer SIUULL HJeyd Fnl L GlLomeotsest

al&F g, SHTeVemenI, QWL & HTeVNeW! QIFH QLElwieuBenBd SHewllLILIT].

. SIUULL HTeYdh Fnl L GoTalen ai&Fs, SHTe0eneml, BenL HHTeVen6mlaiddi
S FWBBISE  allendaLoerLILIT].

uTLmasd S LIOGausBETa  SinfleyBid He0DH 6N

Fraydh gl LoTaa aiFmas Hauldb@Glh alhHmad, 6I6HemUITRT 2 SHTTERIMIG6T (LP6OLD
allend@Hs.

OmG, “alFa = Gwed OuBIOTEND - SPUCUBIOTEID” eweold CUBLILIGS MBS 6TTLMHSH
HTL_(Hb.

Freysh OCaTenL Quireamied smewrliu@L, GuB CUBILTEISHIGGWD S CLBIDTETSHSHISEWD
AenLuleomerr Coumun®, DIGHBTOD Fnl LSHH 6 aiFsH 616 aUemTalevshHemILILIGSHBUILIGLD 6160
6IBSHIISHTL_(H5.

“gal Lioméalw, Wigmer uybuGeoTasiesr Ged eu@liler Ged 6160MEVSBEGHID, SHD aUGLILT6H
B eTeLmeVSGD BenL uflevren Coumin®” o6 aiFs aUmTalevsHHMILILIGSHSLILIGLD 6T6TLINS
2_SHTJeRIMIGET (LPeUD 61(HBHHIHBTL (Hb.

lgme&sT  LTbLIG6OTSINSEL  FHT6yHemen  gmleuflenalily QURIGUGBSHSHW LleTery, SIIUFLDLI6D,
Fwwmer BHIaE UGHasamsll Ufléssliupld SLmeseEhd@ @UUTET  OLIBILDT6TH &6l
fhyi z fshFk; vdgi jAk; , i t> 0,0, 0, aapanpred UG Geuiwiu@Gd
aaeb GBIULBS.

LI&STeU(HD I L aUeneTenWil] LIWGTLIGESHS 6T61MenLOUITeT 2 SHTJ6IImIB6NT CLPGULD HITEV6N60TdH6n6lL
Quuid elpHmps ST (Hs.

/ ] / ] / ] /
7 T 7 T 7 T 7

0, 0, 0,

O,
0, : (PBHEUTEUG! BTV DIFHTAUFH LD BHTEUEEUILITEGLD
0, : BTG STV DHTaIH SeDLUID HGLD
0, : APFBIUS BTV DIBHTEUFH! BLOBHTEIMEUITLITEGLD

S LIOTSSTEH SHIODEHEHEHTH, 1 6Ie0IenlHmbd HIa|HM6T GUIBMMBLILIY Q@UMIGUBSHSIU
L6160, SHTeVEmeTHEM6NL LNeTeU(HLOTHI GILIB6EOTLD 6TaTLMSHSH HTL(Hb.
1

o =z(”+1) AL sHa m[H

1
0,= E(n +1) QL s FLG

3
0, = Z(n +1) @ ser w1 B

FHT6YSHOHTmL Quimeslesr BBLULGSH UL  DiewlobEHieen  LFDLeI&T (WdhSHuidHHield LBl
BHGHmSB Oeueildb0BTenTIhHEH, HHAND DIMLOHSBIGTET HT6 HEHeT 50% LoTerenel LIFLDLIU 66T
My 9eNGea1 HTevenenT DML & 6T ILBLD 6Teld BT (Hb.

BoBaTs, sToman QL aifsd =0 -0, @b OHTJmud SHmamiunogsd CHTes.
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9 SHMJ6mILD: SIUULL FHT6YS Fnl L HH6I HTELHCHIHNETSH  HT6u0TH

2,1,2,1,0,3,4,0,0,1,1,2,5/32,53,2,0, 1

Sre|ll UJbued  guieuflenaliLig:
0,00011111,22,2,2,23,33,4,5,5
FHre|deren elewienidmae n =20

1
(6o sTevenemt Q, = Z(n+l) B St FLB
= l(20+1)
B 4
Q =525 BLsHa w1 B
1
Q, = 1+Z(1_1)

=1

1
ByewiLmb &mevenen Q, = 5(’1+1) B SFHlerr FL(H

1
= —(20+1
2( +1)
Q, = 10.5 BL HHa1 [

1
= 2+=(2-2
5(2-2)

3
CPSIBITID  &Brevenet Q, = Z(”l +1) @LsHan w1 B

3
= —(20+1
7 20+D)
=15.75 @LsHenr F (B
3
= 3+—(3-3
PASEY

=3
Guopuy ugbusd SieeihEmensd HieNeuSBEHTET GG @6TH AIHLD SHBBEL 2 _LIST60IS
OaneHsemen auphid, GupF QFwmplLwrs GuBuly eeuaIbahbamen o BIFHILIGESH S
O®TeTaUsME TEUaUTH&GHF FhHHTLILILGTIILIG CUIT(HHSHLOTEISI.

Ursten Gamiset (Key words) / erecuitemnisashab®6lt

LITIDLIGY Sl6ai(habeit - Measures of dispersion
ik - Range

SHITEVEHEIIT - Quartile

HTELMEWT DML aiFan - Inter quartile range

sUUdL @, wFHITG Pwdsel:

LedTau(BLD HUIDRIGSEmT SgLILIENL WITEd Cament(®h seanillBHs.

‘LTIbLIEY SIeTRIBHS6T CTEILSHET CQUIT(HEm6N ai6ehEEH60
LTIDLIGY Sleei(hd6NTenr, aiFdi, HIT6VN6mT, HTeUeN6NT DML aiFs S UlaBenB DINY(LPHEh CFUIH6D.
SIUULL STl LIFDLeISHSTS, LIJIDLY DeNaiBHenerd H6milddH60.

Sy el i 84 e K]



@g@éﬁyﬁ L/6).77£/_/§2/$<5ff@7 6))(6h6h/T60TLD

Capisd

8 : senflell  (WeBLWTESeaTUd DS SHlimeBIlLEsmenud  allener

Fparsll LUSTUGSHINSBBTHS BGHL6D [BHLTHHIUT].

CxryFFwL LI 8.1: saiailenw SB(PHeh CFUIGH 2 6Taf G LOBEBID eubHalmens 2 _&dloamer

afleuflCiumy.

urLGeuemenmseal : 04

smmed CumimeT : o Wil @ (WeBeWID 6leT aileufllimy.

o UATEUT(HETHEMET, 2 6iT6l(H, aUmHalenena], LBBID GCFUIPMB DIELHTH
aUEMBLILIBSSHIAUT].

o Lwaflar CxHmeausemen mHoBCaummid aumsuiled o 5HFHlemens
O fleyCauwieur.

o sialCwramsled gmuUBL OuTHieuter Camenmmidemend  FHUILIGSHSHIGUT].

o 966 LBMID OFULILAILEVMLID SHLBWIIBIGT DIGLILIHL UTD &6wil6nTbemer
aUEMBLILIBSSHIAUT].

uTLSmad S LIOGusBETa  SinsleyBid He0DH 6N
o &6 @GPUILLIU Beteneury CQuTmHHIOTen LIFCaugbioreenmil GUB®IS GCETeiTemeyLD.

FMBTL6VI6L HTWIHInIgUl (LPDBEMLOE6T LIS slemeua|Ld.
o +ib: LUTLFTem60 (emBemLD, @hTulBmish OHTEHd, 2 L 1bilev sSTemrliLbha e
CaT@SH®e BUTETBEME.

QUMHTLILLD cp6evld Di6060&HI Gouml suflseiled &M FULBHHE Fnlgul (LPeDBENLOGIULITEINS T

UG BmeNMD Siuppsledt GamOBUTH LBBUD SHevbdHIenTUITL GevTsiiens GLomGisTsiameayLD.

o 2 +b: FIOUM (S OHTGHEH — 2_6mienel 2_6IThGASBEHID DIIBNB FLOLITL DL UIF
OFuiml CUTFeMsII LIGTTHSHHRIBMmeNT 2 _BlehdFalbBEd Hiesamst CalsmEuInBBIeIsHmBELID
2 MILLSH6IT 2 _6IT6T60  6160LIGI.

BN eNOWITETNSlenenids BTWILIHEHI, DIBIAID (PMBMLOGWITETIOMET DiNSlbdI CETaTOIHBE,

LOTEIONTHEHHEG 2 HANLD.

* 9IFBG IO 2 66l QFUIH, BCFHH6L, OCFweOPmBLILBGHH6L, Oeuefluilh
Qauimped BumsipaBBBEG 2 6o CeuIGRIDI FTHIBIENET EEUHIHT6II6D.

o Heauflenfl cpevld CHewmeuwimren GCeauemevdenen OCFUIEH C&HTeTUHM HTHL
LWeTUGSSHLILGHEB LisvCauml FroHamisamend CHemeausCabLds e fle) CFUisHsv.

*  ICaImevBMeT CFwIBBIBeIsTeeuTn CFuIFH CBTETOIHBE DIFFTHEHIGETHSH G
alCsL uewILEemeN DIBHHIS GCeTeienen.

senfleflent OQFwWBLGHHID BCurkhl gBUGBD el Heupissmen FHealfhHd) CFUiag

OHTLTUTS  1DTETNONTHEBHL 6T  HEVHHIENTUITL QLD.

o SPLLMLEF FTHIMIGET (POBULTH CaTen@senLen (Socket)
QUTMSHSUILILIQTTEnLD

o NGFMIID  6UPBIBEL OHTLTuUTen  LIgFFlenendbei

o QeaIQUTHL &6  Leveflwimenioll  Ly&Ffenenaeit
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o HNuUle LIHLOMSIUID DIFHET OFWIEN6OUID  HHQUILIENL_UITHS  ClBHTewi(h

SN BT aUNBL LUBSHHIQUBHBE OTEIITHEHHE 2 H6)BIH6I.

o 1855 memile

o Hflm Howiler

® [Blewl  &Heuflenf
e wBwe» aseanflel (Laptop)

o Guamgssaial (Desk top)
o Lovends sewial(Tab) o _sitenminss saal (Tab/ Palm top)
o MU UHHHEH Hemllel
* aElmU Gudsemtall Lflda supeten GewBur@Gaefsy FEULF GFuiweLD.

o Feulledl (LOBMOOWITSIMSIEL DL MIBSlU6TTen  FTHemIGHemeT 2 6i6efl B, Oeueflui’ (B
Qeuibyeordsd CFONILF FTHIBIG6T 6160 E6UBIBTENT  FlbdHJLILILD6IIUBIGHEI.

o 2 fluu grHamsmen Fflwmenr OaTeTGWEEHL  (Socket) QUImHSHHINHBG
LOTEIEUTHEHHE 2 FH6)MmIHEIT.

o FHenlalenul Guib@Gd CuTal @ flul FTHambiGeT FFluimed QLT HSLILIL IQTTnLOUT6NT60
gBUBLD LITFFenendenel  SDILUSILSBGHID QBB  HoufsHd OFulesHBEID
FlhSHTLILILD6M HHLD.

Wrsrer Qampaset (Key words)
o (5daemileul - Super computer
® Hliew SHeufle - Micro computer
o sanilel (wemmewlo - Computer system
e o qaTef (B, aumalemeneys arghemmiser - Input and Output devices

ST 2_eiteriBHei
o (pemmenoGUITeSens e6eNobEGHaIHMBE CUTHEHSLOTET QIHTLIL HIH6T Dis06VEH! HT6IIT6ITH6IT.
o QLML F FTHANBIBEHL 6 FnlgUl HenTeNOUITEIBILD 6Jeneul GUITHSHHLOTET FTHRIGH6IT
DIGVEVH] DIQUBNIEI  QUHTLIL MIH6IT.
o OeMemIUl 6)IFFH D6
Qemewiul (ool :
www.tutorialspoint.com/compute fundamentals/computer input devices.htm
www.tutorialspoint.com/compute _fundamentals/computer output devices.htm

www.tutorialspoint.com/compute _fundamentals/computer _memory.htm

sUUL®G, WU Pwsel:
Leleu(hld BUIDmISm6T SlgliLenL WTed Obmeni® Henilllihs
o Heufledll (ewmenioulledr LITHTe FTHeIMIGHEMET E6E0mHIHT6II60.
o FHewlafuler SigliLienL witen 2 siail (B Ceueuil (f FTHemhIBaTNT CFUICOIHEM6T Al6THEHH60.
® FTHOHIBHMENF FHUITHE OBmeN@GHLHEHL 6T CUT[HIHSH60.
o Bxpemeuuielr Sl Ul6d FTHmIBM6ENSH 056y GFUIH6L.
o senfleulenn SigliLienl LITFFeneimdemet HoujoHad OFuisl Henieflenul Euidh@dH60.
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Capysd 9: semflefill UeiGFwed (pemBenwenw UW6IGm 6llgge 60

UweTu® S Gleuriy.

CaryFflwol L 9.1 : oaiel umiCswed WBmwmW DBI(WSEh OCFUISH DS

eambleodenen  afleuFlLiLmg.

L G 6uem 611 & 61T : 05

&Bmev CupiseT : ® LmGFwe Wmpemy OCSTLHBLUGL afllsHmauld DFHmerL

LWSTUGSSHID — alHHmSUD  eleufllim.

o safafuler uwBaM gmmpiEemeTl CQUWIIIL G Sjmeu L6l GFUIed
(LPOBEDLOUIL 6T DL alleneTenL D alldHdHend 6@ ea.

o U6VGBouMI aUMBLILIL L LIenfOFWLIed (enpenodemen alaufidhadl L1TSHTeoTs
LWSTUGSSLILBLD LelGFuwed (edBenlodemenll GLwiflGeur.

o LGFWeL (emmenlo, LITHTer Hleneralshil 61 DenL allenestulenL U LD
Al Hemsd alleufliumy.

o GBamiy (pevmeniose SlauBplen CGHTHBUTHE6T SFuieuBens aleuflLILImy.

o el WBMID DiFHe OeuaiCGoum Fmmideier aleuysd FnBmISHHM6Td
GBIUL Beur.

o FHUM (PHTMEMU! &Il6TE G

uTLmasd S LIOGausBETa  SinfleyBid He0DH 6N

&6 @MU L Geteneurm GQuT®mSHHSIoTen LIFCaiFGioreienmll GLUB®IS GEHTeTeNaLD.
* LTNHH6MEL QITHARIHMET QIPBL HFHEO LBK OTealfHendl SHalaibHBg Comen(®
UTALD.
o Qumellerd 2 GHHCWTHHBHT @HAUFIEITED AUITHEIMISMET QUPIBLHHV (FH6L
DIV BISHHLBEDHID MB FLOGBMEH (LP6VLD)
o FINGBMEHLI LIGUEME (LPEVID QITHEIRIBHMET QIPIBL HHeO (FH6L DIN6BIHH60HETHLD
AevHATelisd FLOldbemeh (LPevID)
o QTemIl Bi6L6VGHI omemTeN] Lieml Wiemill uulBdlwmeny epsold  aPBL HH6O (FH6V
SINYBISHH60BEDHD ITUIGLOTIH  eLpsVLD)
o UTHBHFTNOWTHNIE0 G (DHHMENT UPBL HH6L (FH6V N MIHBHE0HEDHD  61(DHS
(LP6VLD)
OurglauTed QLITH! 10HBM6T QUIABLTHHID CHemer LM LOT6IIaITHEIHL 6T SHeVHIHIEN]TUITL )LD,
QUTLenE ITHeN @l BebImmeufle Lismlladenenuild semflel (LpemBenoGUIT6INSIET SigliLienL &
CrwBuTGaemenud QUL {H CrrHEa|b.
Hemllelld@ld LWehB@GHD GHTLJlenu eBUBHE SHemlell dpsod LIsVGaum OFuIsLEHm6N
ComOsTaTaISBEH Heamlaienwl HWTT Henevdd OComemtGeuy Eeueur (606 LN SH
BH6VHFHINTUITL 6)LD.
& 600f | 60f 6m UL QAusGaUFBE BMLHOSTLIYF GFwupBurCLTarplar GHeamealemul
orenrelT&eMLLOHHH  CeueldOsTem yeaLb.
seflefld@Gd UWhEGHWD oL uled OBHTLTwU gBUBHHINDBESG SeML (LPSHMHIH6IT
rGwindlebalILBalamen o6ilend aleNb@&GadBE FhHTLILID6N &HEH6]LD.
Hemiennuilsd LsLERIM EWL (LpBMmIH6T SHTILIGIMSHSH CHBoUSBE FhHHIULILD QIPRISA|LD.
HemienN B EhbE LM LIsOFUWIed (LpenmeniodeT @ LIGWITSILBSHSIILIB6TB60 616TLINS
GeNmIGBTENT FhHHTLILLD QUPmIHELD.
HBBHMVGHSH60 LFeusuTHL LWTLBHSLLBGLD LsnlOFuIsd (enmsnodensill Guuwifl 2 SHel
QFuIwe)Lb.
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* sewiauilsh Ruisbs efenuiF CFULBLBHIHUISH! (LPSH6D, Hewlsdl HUITT HensvdE QB QIEHTUITE,
SWUTT LUBHH0 CFulsOLpemBenUl DeSTENILISBE QITUIILeTNSH]LD.

o sewiadluisdr LIVGaIMI ammimenmenr USB Pen Drive, Printer, USB Dongle GLimsiiseuisnm G @ 06LITg
QuIbs (LpenmenUL 6 gBUBLD CFwBuTgened HeflleyubiHdld CaTeusBE&:F FhHSHTLILID
GULDMRIGHGLD.

* Quibs (pmBmEGID LITHTen HenalaissHHBEd Genl uled Henl CLBID enl GHTL_JemL
HevbGHIMTWTL @ oefldsad. @HmB@E Defragmentation, Restore, Backup, Clear Temporary
file GusiiBaUBENB LWSTLGSHHIOISBE QUIOBTL L LD

o saflelilangHid DHei FnmiBeMeIBHID OIUTE FwBBIGHMEMUD al6eNHEGHMNSBGHSH SHITRIL QLD.
@smars System Information oifiupsll UHSHHND.

o LWIHBGID LIeOFU1 (pemmenind@GLenL uleomsn G T JLlener  elemd @ Hs0

_I—'_'_'_'_‘-'_'—\_\-\_\_\_\_‘—\_
s GLsELTEST

Lutsmf |

utL  elLwrmsenen  OHeleyuBshdd OomeTeusBaHrer  uPBTLIY:

o FiemimL6v HobsD (Defragmentation) eteiiiensd elene@aISHBE HNFIOTRT D66 LILIGHTSH6T
DIOTHHI6TNT Fal Cou S HHIGHIL D COUMBIEHIOWITEN SYFENhISHET 261161 [H LITD 6U6TIQEmNUIDS
BB B GhLUSHMHF CFihHm BIeii@ GuF ued suewlgGUITsENNIsL  FBIDCUTSI,

A SHHBHLID SIDJHAHBGID Lilenlsenen Caiml SLFamhibEhd@ OTBH, DibEHIDLSHIGE
UHBHH UFOTHIGMET Q(IOEIG OFuigH CsTHHSHL.

Urster Garmsetr (Key words)
o sanial Qenl(pamisbeT - Computer interfaces
o LmIGFUW (empeniodeT - Operating systems
® FHILMTL6D HHBHLD - Defragmentation

&SI 2 eefBH6T :
o ol
o LnIOFWISL (LPEDBENLDSSIT
* GouciBaiml LIWIOFUIE) (LPemBenID QML (LPHBIHE6NTH HTL_(BID LIL_MhIH6IT

s, wHNIL G Buglse:

LNeTaU(BLD [BIUILDRISE6NTSH SHIENETULITSHD CHT6iTs,
o LcnlOFUIsy (LPemmenOUITEINI6T DOIFUIGHMBEF F 19HBT (HH60
o senfleiulledr LILGRIBI EewL (LpHHIBEmeT I CLIUIFIBH6L.
* QIS (peBepGWmsiien CFWBUT 19ene ail6md:@dH60.
o Femieiulen LLEOIMI FnBIBNMUD QRUISS (LPEHBEMLOWIL 60T6N EeDLHOHTL JenLUD 6)161TEEHH6V.
o BUIBH (LPMBMIDHGID LIJHT HlenealdhHB@GD Renl_ulsomen Eenl HOHTL el ellendh@EHse0
o FHellaulegid SiHe LivBaIm FnmiseMeaigHid alLYoHamBBIsemeT (LPeiTenelddHev.
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CxmyFd 1oL LIb

urLGeuemensme :

sMmev  CuipismeiT

9.2: sflafill UemlQFuwed (PpenBemWemUIL LW6TLGSHSHIIT].
04

: o UenleFwed (pemmenouile LITEHmisemen @emidtenun]. (Desktop,

Explorer, Controls)

o emmaei(Folder), 2 11 o ewmaenen (sub folder) @ (Houmd@eu.

QFanHd (Drive) o B, 2 LI © OB SUIIBDB E6THISTEGTLIT].

Gamibseillel LTHBIGM6T E)6RIGT6TLITY.

Explorer/ Nautilus ean_rs o _enp omdiflenit Sieugmeiiiiim/ LomiBautenLoliLImy.

QFIHS, Gamiy, o mp, SbweBemns &L Lemend Gamien i (Command

Line) LwaLuBsHa B enmisbmemiLm.

e USB Mouse, Pen Drive, Printer, HSDPA dongle Gueimseupenmss el 6ot
BmaibG  FHHILILUSH0 ULamlOFwed (penmenouiler B &em&Henul
SIUSTENLILIT].

e Controls g1 LwSTLHSHFH QFUILem (pempenouien GeueiGoupl LITSmIS6IT
CamLuTss Bxhiguinsleur.

gl 19 (Mouse)

&ed (Sound)

Personalization

FHaHub Crypd (Date & Time)

Folder Option

Cuiems Bemmismeniev (Speech Recognition)

uwest] semtb@Gsei (User Accounts)

e Task Manager uweiuesg Linux e ps-A gl wweuGsHs GauiLient
weopmbuwllar QFuwiueisamertt (Process) uppflg Cauywplweyb,
CauILelBemen BBISHHMEUSIAD (LPIQUILD 6TEITLINS  E)6IMRIHTGITLIT.

uTLSemad S LIOGausBETa  SinfleyBid H6e0DHe6N
o 0 @MU Beiermeurm QuThHHIomTe LIFGaugCiomsiienpll CQuBBIS GClEmeiTeeaLD.

o LLBam UMIGFUWIEL (PemBENIDBMEN GUWIFIL. FHSHTLILID GILPHBIGH]LD.

o HAmhd cpsv UNGFWSL (Wemmeniosenst (Open Source Operating Systems) GQuuwiflL

2_HeIaID.

o LWIOFWEL (pemmenioulen Flev Siglienl Fapisentenr Desktop, Explore, Control

Gumsiipemer LIBNS  BH6LHGIMIWITL  eUTUILILIGTGHEHLD.

(uelQFwed (pemmenouflel SiQLILIHLS &L L DeNEemend &L Lenend CaTL (B

AL (waEHmFBLI (Command Line) uweiuBahd QFwWBLUGSHSHF FhHBHTLILD QIHBIGHLD.)
o SIPLILIMLE S LeneNHemen LiTelldhgedlen cpsuLD:

Ruibd (Driver) sepdbdSenL_ulsd OTBIOISBE,

Camiyemm (Folder) semddlenLuiled WTBIISHBE,

UHHTH CaTiiLenpOWLITeens 2 _(Hauld@alHBE,

CamlsmBOWITETENs  HdHEGHMHBE,

CariewpwTeianien MBI CHmiisemen BHH CBTTISHBE,
CamiGumsiienms GasmiLmpownsB@Gl g (Copy) GFuinsBE,
GuedIB &L emendensT SUISGGHUSBEGHF FHBHILILID 6)IDPHIGHE]LD.

e Desktop g CaTiemBOWTEIEmB 2 [HeUTHd DAHMIGT HIENeTCHTILINB  6iTens

2 MmaUTHGD alHHmd B HH CBTTeNF FHSHTULLD  6UDHISALD.

Iy onplem g
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o 2 MmaurdhalUl L Gasmiemp LemlGlFulsy (penmsnlouianiel ieniobHEIeTen all&Hdemd
Explore/Nautilus cpsolb  alenmid &BCET6T6eN FHSILILID GULPBIGBA|LD.

o GamiGuTsTenB OHTIL MeUHH60, LMBHAHI MaISHH0, CHML Biglienu(Extension)
OHSTLIL  MRUHH6L, LDMBHHI MAUHHL eIILIIBeNB CFUIH LTTHs S 1061MdbHea]D.

o LG HTILLGHOB USTOLITIHL HeM6TTH Hemwiel  (LPEMBENLOUL 6T  CUIT[HSHIHUIGHID,
LenfGFuisy (emmsnd RSB LFevellb@GD aldbHmd DUSTEILSBEG FhHHITLILLD
6)IPMRIGE)LD.
e USB Mouse
e Pendrive

Printer

HSDPA Dongle

Control Panel @ nwsiiupsHd &' lp (Mouse) ullei LIswIL|Geme oTBBIeISBE FhHIULLD

6)IPMRIGE)LD.

Control Panel &g LwemipsHd @63 (Sound) SienLoLenL LOTBBIIHBE FHSHILILID SULOMHIBHELD.
Control Panel & LwsiiipsHg Personalization s omBpRiGsNen OFIOISBE FhHSHTLILILD
6)IPMRIGE)LD.

Control Panel &g Lwisinishad) Date & Time R6v omBBHIGEMENT GFUIOIFHBE S LD6MNHHID.
Control Panel &g uwe@psHa Speech Recognition @6  oTBBRIGmeT  OFUINSHBE)
AL e1lldbEa|Lb.

Control Panel &g uwsiiLBHa User Accounts 2 meumd@&aldbe0, Seumnsled LDTBmnIGen6r
@FuImH60, Privileges aulpmi@Hev, Habdaill 60 CUTaBaBNB CFuiaHBEG S L06THHALD.
Ctrl+Alt+Del esoid Task Manager / Terminal &sb ps —A &3 LwsLIBSHEH GFuIsLIPeHB
(Process) &emend semiBLIQUILSBEID, BBISSHIUSBEGID FHSHILILID GIPHRISLD.

Uysmenr Oarpsetr (Key words)

2 ™MD - Folder

&l Lenend Gaxr@l - Command line
OEIVEY:) - Drive

BlgliL - Extension
Bouemed He6rd - Desktop

& 2_eie (Bl
e Windows UewlO&Fwed (Lpewmend OBmemiL & eull 6ol b6iT

o Linux ueflOgulsd (Lpenmenld GEHTerL  &eullead6i

sUUL®G, WU Pwsel:

LN6IQIHLD  HIUIDRIBENET  SHQUILIEHL WITH  ClHT6iTaH

Liswf )
Liswil )
Liswil )
Liswf )

U6V  (LPEmBENLOSHM6N G (BeuTiy.

FUISL (LPEMMENID  QINBHM6NL T GLILIFIBeUT].

FulsL (LpemmenLoOITETNSlEN DiudluisHems 6ll6md @aTy.

FuweL (Lpemmenlo Hevlleaiulenr LisVCaum LGHBemenuld S BLLBHHIS DS 6TLIMNS

&T._(HousHBE CHemauwITen 2 HTFemimhidb@hL 6T LI 1Qulsd SUITFOLT.
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Cxygdl 10.0 :BIeMMh e eumpsamaulled Upsdamearseal SHiLluspers LHywrs
QuetQuT(HeTHEemen  LiweLBS SHIUT].

Capygd UL 10.1 :eIIOTEINIGSTES CFTed wep aPILGHSH0 CoaTQLTHenerLl
vweTu®s SIeumy.

urLGeusmenmsar : 14

asmmm  Cumiser :e Task Manager tweuBSHSH Linux @60 ps-A U LwetuBHSH  Gauiueni
(wemmeniouien GFuiLemisemenli(Process) UBlsh Caipuimluia|b, CeuiLiewlieenern
PBISHSHMeUSEEHOD (LPIQUILD 6TITLINS B 60TRIBTEITLIT.
o OFmeOIpmB  PILBGHHEO Ooelr GUT(HeM6NdH HmbdH CHTILSHM6NF
Ba105360, SglitenL WTem LUHINIGHH60 Lenlbenend QFuIHe0, 61IQeaImLOSHH6
(Formatting), umL_misenemuid @evd@l GuUTHeTedmenud (objects) Llyg)
CFU1H60, BBTHHIHOD BHUaBeOBF CFUIeuT].

UTLSMSS S LIOGuSBBTE  Din56)13Id H60 6N

o B EMIIILOUL Betereurm GUTHSHSLOTeT LITGaFGIoTaETmBL GUBBIS CdTeTema]Lb.

® SHIEIBTLLD HTMIHIIgUl LeOCMILILL S eUauTHIH6T FevauBenpd HTemILlSHSI, Dieumnsed
Cameo(peBaALILHSHH0 CFUILINLL BeTen alHld, LSS, Heny, UbSH SIenLobIHIeTern
iz GUTSIBaIBMBES HEVHEHIMTUWITL 6L.

o LmLmsemensd (Text) saly SiHanien G LI B6iTem sJeneailenal LUBBIUID SH6e0bEHIENFUITL 60
(uUemILIL MIB6IT, I L euenewt CUTeTBEm6)

o sluBmleT GomsTeTemiul Betem LeVGaIM 6UQaIMLDSHe0HM6N DIBI(PSLILIGSHIH60.

o gmal FFLLULLBeTen alFHld UBBle HEVHBHIMTUITL 6D
(BaBE DFFILUSHBHIG6T, QFUIHHST6T, QFUBHELL Sfidms, WIS Gures
SIFSFUIITH BT LITOI&HSHEVTLD)

o 05CxHTFdemwd aBLUIGGHID CUTEH QFUIPMB DIILIIHIGMETL GLMB  LOTEITETHEThHE)
FhSHILILeMNGHH0 Couewt(Bld. SIICUTH LFaIeOTHL LWSTLUGSSLILGD 2 flhaiflenioueiren
Qauwiuent GerGLmmenta Microsoft office ®levevg FHmhs GBUILG CLoeTELTHenTEIL
open office suemas GFUILIENT GLoaTELTHOTTETEHBEWT LILGLIGSHBLILIBLD. Benet EFewsTenL D
vweTuBsHaieugd CQuiflgid Qurmsswrargl. eammieT 6hHsH GCearQuTmHanerTL
LWSTUGSHWCUTSHID, DiFHet OCeuaiGaum eumasdemen  DNS(WHeh GFuiud Curg,
SluBplled Flev LD LOTBBEIGET HHIPLD 6T  LOTewIeUTH6T  alenmidld OCoTeiend
FQUWIITBTHL UTL HmSHd HU LI (BH OHTes.

e gy Falwmer CFTeOWmBLUUBSHHID (POBHEHL T Hewlell (PemB  (LP6VLD
CFwBLHSHSLILGHE CFTeuLPeBLILIGHH e QUL (B DIH6T [HETENLOHEMEIT LOTENT6UTH6IT
ONbg CBT6TEHD IMBUTED HEVHSHIMTUITL QLD

e Microsoft word 2007 @enL  aliiler eeuGeurp Menu item cpeoid  CHemeuuiment
Bauemevamemend OFUIGHI OBT6TeNeUTID 6laaD, SbHHH Menu item 18g Mouse Dewent
click QauieugTed DiGIBaIMeVBMTEF GFUIH CBT6TEMEUTID eTeD 61(HHHIDH BT (Hb.

o ufipgieny GEFuIwlUl L CETOUTHEHSES gBLMLW aImEUled LML 2 616N S&HdHanlgul
alemauled QFUiwenpl LWBHseEndd (Waraflamwuwealss SBUSHSB CFWBLITHSm6T
2 flul STVSHFHBSH6M CFUIH (PIQHBALD.

o gBaaBal HUTTUGSHHW SLeueTOOTEISImI! LIWTLBSHS, SigQliLienL wmer UL
LBBID agalmbdSHeo (formatting) BTLTSSmeMUD, LIF8 QFUIHD, BHDHTHIHIHE
GureiipauBemBuld S L IOBHS.
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o Qameowems aPlILBGSHSH OaTELT(HeTH6eT LGB HBIISIRIGENTED 2 MBLGHS
QauwlILL (HeiTemer eTETLRIALD SieuBemB alenevshd aMhIGHH0 GeuemiBLD 6IeTaLD,
Hwhbsd GPUILG CaTOUT(HeTHm6T BeVaIFIOTHL LWLGTLIBGSHHEVTD elamayd a6 EHd.
rewieuysdl CFwBUT(haErdhaTs, Gungiaurer office package, Hmbs @YUl B
QerGurme package spFlul ByewienL D UWTLIGSHSHIUSTUIET DisiaTTewi(h
QLoETEUIT(HETHMEMULD LIWLSTUBSHSHID Hmenall GILIB6OTLD.

o 6hy OFTOIPmB APILGSH GCoaTOLTHemeTl LweUGSHH W Gurdlevid
Q6T THILD DL (PHHMSHWD, DbHhHHF CFuBUT. BHETHI LwaTUIGHS
BGouemrigwl smalevwd CFfley CFuigh QFHTeTEHD alHHMBUD OFHeieuTs TBHHIH
&1, (Ueien egemenul QFwmuThoeier Gumg LomewiauiseT HTOTHEN GHNHSH
smalenwll QUBB iG] LWTLIBGHSHIeT.)

o  QamewemB aPLILBGSHS CLETeLTHemeT !l LWSILGSHSH LUHBHTEHSH HWUTHHH DIe00SHI
ugdiys Geuis GCasmitursamlae CFllld@d algdhdHlemnar GFUIIpeHBUNed CFUILOTBI
LomewTeuemy  aUAILILIBSHHIS.

* UGSH S OFHTLIuTE OFHefeurs alendsoelshs OCeusiGeauml alenEWITET
CamiysseErdsts LUHS el CaumiLpB eaiume BHHIS ST (Hs.

o LUpg OFUIHe, BBTHHIH0 GUTETBBMBF CFUIMSBHTH LD (LPDBHET 2 6IT6Imen
LM TBHHIS ST, WS 6T6MenDUITer, EeVGHITET (LPEHMEMUI  LOTEITE(HEES L
UAEFFWLILGSHHIS.

o  QameOwemB aAILBGSHHE0 CLETELITHOETTEIS) 2 6T  SIL L 6)6H6ITHeM6IT
2 LUBSHBHUSHHT (PSHBWSHBHIOGHMSH alleNdGHD. DI L alenenidmen o L LiHH,
DI L IS MeNdH HdbGHSH ChHemeumaraumsm DS HIH0ETeTeusBHTHL
LWSTUBSSHID FH6L CFUBLITBHMENMUD LoTewIaNTHE LfFFWULILGSHSIS.

o FRHOWTEHNSIL HIGLLH SLEITEIDTEINBIE0 UMTATUIH6T DleLeVHI QETILILIL MIBEN6ITE
BairdHemevu|ld, euemILH6T BFTHHemeoU|D TewTeUToh@GLl LflFFWNILGSHSHIS.

*  BHFHOITHY SieVGS SpIMICDTED SWTHSS Wi9Hs Uiy Sisl (pbied
FflwrensT el 2 _MIHIBHHS CaTeTaudBHTS dBhHHIF FHUGSHHW DHITSH
S FWBMBL LWSTUBHBHID alHdHHener alerndsEd.

o FWUMfHE (PYHPH DpIIGIOTEINSIeNT DIFFL (Ip&TeT, (pesT LTThens (Pre view)
SUMiliuger HwaBenB allendEGHs. DSMHMIOW, SUMHHH SLeUMISHMSH DFFIL
(PSS  (WeTUTTHeme QFUIgh LUfFelsHHIl LunyoHs oTemelener LUFFFWIUbBSHSIS.

o saflafuLeal Bemendaliul BeTen OiF&1 GUTenws CFUIHev, Lleten) GHemeuulment
OxTemall LFgdHseT GUBIFHD FWeaBmBEF QFUILD alddHHemer alensd SiFa Lyd)
dBHd UPILIBHSHBIH.
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Urster Gammaser (Key words)

o QFTeO(IPBAIINILBSHHE0 GLDGTEILIT(HEIT - Word processing software
®  QUYAIMLDSHFH60 - Formatting
® LGB SIMLDSHH60 - Page setting

sral®ds o arafGsei
o Qameupenms auPLILIBSHS CLOGTELITHET Q6IEBT ©i6L6VSHI LievauBenBBLIT Csmemi Hemileansert
o amwdBrm Gamil giierd (Microsoft office)
e FmpHs auemd OerlLmmeiiser (Libre Office)
o L0BM eUMBWITET SLeU6emT HIFFHLILITHH6IT
o Lo & efeapieneuds Hmal (Multimedia Projector)

AllSHEHIMTHSLILLL.  E)66wTuld S 6lTh &6l
http://www.flyertutor.com/microsoft-word-tutorials/flyer-tutor/florist-flyer-flower-garden.asp
https://wiki.documentfoundation.org/images/3/35/WG40-WriterGuidelLO.pdf

sl G, LI G Buglse:
Leiteu(hld BlugHsemen QLI WITHS O\PHT6iTs.
o  QameuwenBaUAILIBGHS CLoaToLITHGeNTETENB o LICWTHSHH LAITOELOTEENBD 2 (HeUTHEHH60
* 9HFH YLaUTHHe0 CHMEUWITET 6UIQEUMIDSHHEVHMENEF CIFUI1ZH60
* 9HFH YPAMSHHBGHSH CHeweuwTen DI L alenenidemen  _6i6r([B&H6e0
* AFBGHH CHMAUWITET IMTHENEVH6T, HIPBLIL MIG6T CUTETBaBmBEF O\F (HEHH60
* GBI LIedp HHSHFH, QummeT alendsd CETBHeTEhdUWID eTaLBmBL LIWGTLIBHSHS
Fflwrenr QEmBUFCuTsHme GCoB6ET6TEHEH6E0
o oFFL (e LML IemWl LWETUGSSHS CHemeuwimest FHULIGSHH60HEHHSL! L6 SLaI6HISHNSD
FFBH60
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Caysd L L 10.2:91 Lou»enILBGSHHW  HTeYdmensd HeNehFWILGSHIHIMUSBSHD ST HEN6NLI

UGLUTWIISBGD lflHTeiT OLoaTOILIT(HeTHmETL  LILGTLIBSHBHIGUT].

urLGeusmenmsar : 14

asmpmB  CumpiseTr :e alflameT QeTCILTHeMNET HEUFAULSMSUID DIH6IT LIWLGTLIT DL UD alenmis s

O meiTeum.

o alflgter auf sewipigdeo (Navigation) LewILEHmBIGemen Wenmule] OFuig
BouemevHHTOETTETNMB  DIGHLOLILIT.

e o gail "Help" ewwil LGS I6u.

* FTABMENF CFHS SlUBMB QIOMIG (WemmLILIg ST FILGSHSHI6UT].

o QFmIW FHT6YBMeNHOBTWIH HewllHHe0HMNF CFUIeUTT

*  FHIHM6N, LUFHIFOFUIH6D, HBHeLOFUIH, HHTHHIH6V, Coul HHe0, L (HEHo6v,
AUQEUMLDSHH60 SBHUIIBENBF OFUIGUT].

o "Auto fill" GHHHTHMBSU LILIGTLIB SHSBHIGIT].

o FBBeOpHMeNT BMEHGD alGHHMSUID MWLILGSHHID allHHeNHULD
SBBIEUT].

o FroylQuwy, ofFas, eug, 05 fley wLHBMID QF6e0aILIQUITE BLUILIL L
UL 1QUWIeOSEM6NL LIWSTLBRSHS SIS enSHUITETEUT].

o AUTWILLITHSHEMENU|D FTTLBEMENU|D  LIUIGTLIBHSSHIGUT].

® QUMJLSH6IT, LILMRIGH6T SIGHLOUILIM].

* FHMeULLBEDHD DIgSHGSBILILBEHLD OF(hHGH6UT].

¢ GoumevlISHHBHmSHF CFLOLLT, LSs L bImpisen (Features)semioimy,
SIFFBHeumy.

uTLSmad S LIOGausBETa  SinfleyBid H60DH 6N

QGLILT6L oTeaITHeNgl LsTemll UFHCaB SWMfe@Gd (Wpems LM &H6vba I (Belde0n

cpsold LML A& LIyGeuddbama)ib.

SeliCuTSlenwil Lwledr UGG, Wwremeljseillen Qomhsil Lieerd, FImafl, Hlemev

GTATLIQIMBENMB HTEMID OHHMBDH HEVHHIMTUWITL QYID.

LeiTerMeberiey LommmId gmuUGL Gumrgl Lsiellll LgdGeul 1pene FHmobaHInIzevisiTern

FToBisenen 6IhHHIH ST _La|LD.

sewileoll cpsvld Leitelll UGGl swimfle@d Cungl, HeieTen RevE HeIENLOENUIULD

DIGHNM6V BHeML_H@GHID HEINIDHEMETL LIBSIUJD oTemralTHeT Wb Clomeiend

FQUISITBTET  H6VHBIMTUITL QevTeienm  GoBo\smeiTeneayLD.

allflerel OQaTeLThmed HBHH DS DML (PHSHMSBUD SHp SHTEWILD

L WIBIGMETUID 2 _6IT6NMLHBIhS dnlgul alenHUTed OH6eMe] LGHHmMe0 GLomGsTsiseib.

o uafiiysHHHd (WOrk book), ussfigsmsit ( worksheet), suflens, GOpGeouflens, Sov6
Quwy, euflens Revdsld, CEBGUfNF T1RHEHI, OTFFH, GHHTL LML 6I6iILI6.

uenfisTOenmepled &l lg &mlguiesr (Mouse pointer) egeuld WTIBID FHHTLILIMBIGHENETULD

SIDLOTBBHIGT @eloleuTsinslen GUITHID GFUILISSmIQUIaIBBUILD 0FHefle] LBHBHMLO.

LenlBmemed  FBmenmamEndHHenL_ulsd hHTHe0, Calswngul FBmenpoHEdHF OF606060,

waHeomaugk FABpenpsd @6 HLevauulsd GFsvevsd GumeBeuBenB GHeMey LGHBHLD.

BHI6| UHDH60, UPbs HImeldh HhHHHe0, UFHUIL, BSJHHe0, Gy L BHev

OBBID  QIYRINIDHFHE0 6THILIBENM  el6TEEH6]|ID.
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o oemLwmen (&l label, e16w, GHATID eraiUMBMB lendall LUBHHS, Dienel

BH6LETH6IE0 DIMOUID HHMSB  HTeWILNEHH6)LD.

e Auto Fill nweu@sssamigul FhHIILBIGM6TS BTRILIGE]ID.
e 70| auflwsll ubBHHev, (Data sort), eugsl Led (Filter), GFevsviguImedsed UL IQUIeD

(Validation List) ereiiusupenms Ogefey LIGHSLD.

® FOMUTHHMEMUID GHHThIGmeTUD OHeriley LBIHSHNLD.

* aImILBmeT OH6rley LIBGHHALD.

o FHM6ULIL|, YSHSGMIIL] 6TTLBDB al6eNbHaLD.

o LMNILSGHBHMEF CFIOHHM, LbBHE mie) ( page setup), Fs 58 aBHH60
sTeLRIBeNB CHerMe] LIBHHeLD.

Wrsrer Qampaet (Key words)
o alflamer GetGuTmeT - Spread sheet software

LIewT & SelT - Worksheet

sral®ds o arafGsei

swileld Fnl LD

allflemelT  QLoaTOILITHEIT

QU@GLIL LomewTeu LieTellILLIQuIsd @6IImI SI606VGI L6V
LISOVITL & 611l & (Ha

sUUL®G, WU Pwsel:
LNeTeU(hHLD  [HUIOBISMET DIQLILIDL WITHS CHT6TsH.

allflemell QeTOLITHET LIWGTLGHHHBIIgUl  FhHILILKIGM6T elleNbidld 6BT6TEmHHeL.
allfleme LweLBGHE  LsieMiugsCail Huimfldassv.

AFIHTET eP6VID AUEHTLIBET 2 (HEUTHEHH6V.

FLOSUTHHNEMUID GHHTRIBHEMTUD LIWeTLGHSHS HewiliihHenen Rev@GHamaF CFuigev.
Ubd DINaHmeT BHmalb@smL GFuisnl FaH LFg eBHH60.
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Cxpisdl wl L 10.3 : @eosHalyailusd Seismadsosa eflsmd GLETELITHL &HemeL

LWISTLIG SSIeuT]

urLGeuemenmser  : 08

snpmmB CumpiseT :eo SlmL Siefdmasmend S LI (B DIGHEILIY DIEVGHHM6NSH HILOTENLILITY.

SMM60

e UMLLD, &SHUOUTHeT. UTenl SidlweuBmil el CHTOBLBeUT.

* AUMILBET, LLMBS6T, I LINMIH6T, 6UIQEIRIGET & LB emMBL
LwIeiTL(h & GIeu.

o o &I ULF QFHB6L, SengFeyl LD SLdlwleuBmil 6T CGHTOMBLIGeUT].

o FHUGUT(HeT, LTeni, LieTereni SLElweuBenBL LIWLGTLIHSHJHICUT].

o gefldma OwearQurmeflel FplLlwedysmenr o6rfla endemw
Bl(hHLoTelILSBOSH6IT  LIWGTLIGSHBHIGUT].

o o6, ear_s1 UL (Media Clip), oiemaeayl L b siduicBens Sieidamaulsd
2 I LI(BSHSHI6UT].

o LGBaum wTHFlWmIBEHSHmIOW Slefldmepenuitl UHILF CFuwieur.

asBUSHe0 QFWBLTGS6I

&8 GBI Betemeurm GUTHSHSLOTeT LIFGaugGiomaitenmll CUBMISCST6TETELD.

o oBTL eumpaled Sjeidmasen(Presentation) LWSTLUGSHSILGHSB  FHSBILILIBISET
Bl LOTET6UTHEMHL 63T &H6VHSHIMTUITL ALD.

* BeuHHTNUID DIMEMBUNCT CLPVLD HHLDSHHIDHBSGD DIeUSHTEIIGCUTHHESGID HemL &EGHLD
HMLSHGID LTSN LUBBld H6eubHHIeNTWITL GLD.

e 2 HaMsaIULL Slefdbmadowmeaienpd STRILlsHH, HIFHe0 STeILBD, alGFL oBy3ID
SHUTFFWITET DIDFRIBET 6THLIMBENB DINS(LPSLILIBHSHSHLD.

lefldemnad CaTOUTHM6TE HBHGHD alHHmBHdH HTERILISHHLD.

e Microsoft Office oBmib Hmps cpev DBl B meuandHmenuid @ LIGUITHSSH CFuLpensLl
LWIBsemed FHLIL L.

SleNBmEOWTEIT (PHEBUI DIDFRIBENET SIB(LPSLILIGESHSHLD.

e ULalsemev (Slide), HendBameuid (Layout), HemeuliLien], 2 LigHemeOlILien] 6gaIenLOLIL|E6IT

SleMdbmad @etens HULLOL 6L o 6ol (PSS WSHHIAHMS alleNdHa]Lb.

* FMLLDT, 2 LI HNeOLILED], LILMIB6T, I L UeneNIH6T 6IaILeuBenBF  Fifluimeot
wemmuiled UL allsdensouianiein Gl 60

o 9gmal ST FULGSHSIUL Couswngul euflendF(LPewBenUILD aIgeIsDLIDLIL] (emB  LIMBSIuD
allendbald B(HHH6D

ULallebemev @aniem  ealGeumh el wmsmenujld 2 6feflled OQFUIuD (pewmenuls

BHITWIL] b &Ha|LD.

* FMUIL], 2 LIGm6VLIL], LILBIG6T, S Lealement o2 & el Bhaewiser (Media
clips) ean & @GHMIDUL  HIGWILFRIGH6T  6T6TLIGH.

o Gxpmeuwmer sHendGsmend (Layouts) yghw uLaledensv Slefdmaulsd o L LGS0
uBplw elenésld CUBBISEETHESH60

o 9gfdmnd ST AINBSHHID aIFHD, aPSHILGHHO UBB alendsHmell GUBBIS
OxsTHEHDB|LD.

e Custom Animation, Slide Transition

e suMflss Sefsmamul GeuaiGum Gamiy aumaseisar S CFhlds aPILBHHIS.

e 3uMfss Sefdmaamul CeuaiGouml wrdflwmseller S DFAL aPILGSHHS.
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o GaugiulL GeaTQuTmeT Ui HeHEeied (versions) srewiliuBl  CoumiLmBodemern
QICERENE L MCEY

® FHIILIL BTN 6UMEVHHET (HHEUFH6T 261l TH  eJenedill LML el WmIS6T GG Lmeot
AleNTSbHHMB GULDMHIG .

Wrsrer Qampaset (Key words)
o sefldbme - Presentation
o oa & O (B HHINIH - Media Clip

sral®dHs o arafGsei
o 9oMdbansd GIDGIGLIT(HEHL 6T Jnlgul 6wt 60N
* 9 (HAUTHBLILLL eMbmBOUTHIBI DGO LI6V.
e Lo & eiflemeudbahall (Multimedia projector)

ufliboHMISHSIULL  Senewil EemeWILIL| &6l

http://ase.tufts.edu/its/trainDocuments/powerpoint(07Basics.pdf
http://'www.roanestate.edu/webfolders/voungm/gis 110/powerpoint/powerpoint _tutorial pdf

http://library. med.utah.edu/ed/eduservices/handouts/PowerPoint Web/
PPT2003 basic_tutorial pdf

http://inpics.net/powerpoint03.html ( You can Start from this URL)

http://wiki.openoffice.org/wiki/Documentation/How Tos/First Steps in Impress2

slUIL G, WLFHIT.G pwlser
Leiteu(hld el WImIBemend ShHGHHMB OB Teism:

o PRISIUGLD FHHTUIUSHBSU GQUIHSSLOTET D6 HENBOIUITETENB  AIIYEIMLOSHFH60

* 9Mbma CLOETILMHOETEENBS HBHHI DFHBGHDH CHemalwTear 2 (Halmymuld O&feaoFuighed
o QUTHSSWTET L WRIBM6T 2 6TeM & Slefbamdamul OLoHInL (HHeo

* @616euT(H UGHmwud BCHmeaudbCaBmauTn Simaeayl LD GFUI%He0

o gfdmsamnus Cxpameuwimereutm ST FILBGSHSHIH60.

o gefdmasmul aFHJsTnd ChHmeusdsTesd CFSHH MaISHSH60.
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Cxpygdl 11.0 D LU@IBIPINSS  amsuiled HHaleddamell GUBIHM, OCSHTLFUTL 6D

SFWBBISC0Ha  HenewiSHmSL  LIWaTLGSSHI6UT].

GxyFdl wLLD 11.1 : FHHULIMET DIEDIGHUSBHTH DENETLISHMBLI LILIGTLIHSHSHIGUT].

urL Geuen 66 : 08

smp)  Cumisern ;o OIS H6T UTEOTHBEMMS H6VHIHIENTWITHEUM].

o BmaUSHIL &1 OHTLILBBI CFuigsements ufliompsld CsmeiTeurT.

o el (pHUFlHEN6L LiGSHSTITUIGT].

o BemeaubHHen (Haufluflesr dnmisenen aleurfliimy.

o BxLBourplenwil UWETUGSHSHIUT].

* MBI GHFHer OFHTOBLTHSm6T alleufliiimy.

®  AUMEVSBL LILTLHIBETEIETEN HBH6UGLHMENLI LILIGTH(HLD elHLomTsd CaHHeur.
o L6GaIM QMBI L aIeNeVSHSL LI RIGH6m6T &)60ThISTEmILITH.

o Amenis Cremeusemen aloufleHs DleuBeNBL LIWLGTLIHSHJHICUT].

UTLSMSS S LIOBGuSBBTE  Din5l6)13Id H60 6N

CFevelL OFHTemevCLFH6T Q&TCBTOLTE® OHTLIUUGLD allHHma Ll LMl LOTewTel]THErhL 63T
SHLHGHIMTWITY  euenevliieiesied UMBMIUI  eTewTenIdbEHHMeU  alleNhGHMSBIL G LTL HHMBG
LIy Gouddb B aLb.
‘semilell 6Um6VLILT6ITET60  6TITLINS 6T H6aLD
Bememtuid ‘auenevl i leiieevsmeilen auemesvlilleemev’ (Network of networks) ereiiLiong aflendsaLb.
wapeoreugdl sewflel euemevliLiieiteared ARPANET  eauemevliliaiiened OaTL s Sam
ST LGS B Benewtd euenyh@LoTer alenjFFullener allenshaa|Lb.
Bewenotild euenjFAwenLwyd Gurgl OFenio BLLUY eups@(Protocol) sefler Bxhemaisei
Caxraiiw aleHsHemd alens@GaHIL & CBBI(LPBHMETULD  ail6ToHaHa|LD.
BDHWUWSHBEGS HIMPSBSTE LIWSILGSSILGH s Senemit o eorailsenet (Internet Ex-
plore, Google Chrome, Mozilla firefox ) opf(walipss SieuBpler QFuwBLTHSMm6NT alemehEa]Lb.
URL ereiiug wnosaiLensd SIpsILGHSH DG UGHSMmeTUD allensbsaiLb.
IP (psauflepwiud SigHen LG HHemenud SBI(PSLILIBGSHBALD.
apedend (Domain) eeug WTOHSLMmS alendsald, Siersen’ Guwengujd (Domain
Name) 9ig61 QFWBUT 19m&TULD al6THEHea|LD.
Bementwl Caeneu CLBMIS CBTeTeNSHImIgUl HBICIETHIGET LIBK SeUHBHIDTUITLAD. HIGHBEHENLOU
ISP (Internet Service Provider) ulenen aienddea]ib.
Beim uUBBIS OFmeTendanigul LIedGeaum Semewruill QUTHSeT UBs DISWLILBGSHSALD.
BeMILISHET eLPeLD HewL SdHlei Lis0Bauml Caemeuser LBNYd H6UBSHIMIWITL QLD DIHBHENLOUI
B TGS CFemeusel LUBMBIS SHe0HIBHIENTUWITL 6LD.
o hlatTeuTehF6L
o 9 cusamall auenew (WWW-World Wide Web)
* (PHIUPMBWTH  BalOlauewT s BHMal (partenalshd Tim Barnes Lee umpflujd
WWW@menmuwugdHenien GFwupuBd alsd uspsluyn eiuifléaeab.
Bemewtwl o eoral, CaLB Gy semLuBBBEG GenL Cuiujeren CoupiLm enL OFHefeyBHBHLD.
o LeBouml euemEWITERT Aeweniuld SHemmidseT LBPwD, CaLm Gurpiast (Search Engines)
epeold BHemeuliTest Aeneniid HeNmidamend CHlgd CBT6TEDHD (LpedB LUBMSILD alleTeaeaLb.
Bmamig Hed STeWILILGS @B Fev Qemewtwld HemmsbeT UBHBIUL UTFeUeOTHLI
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LWTUGSSLILGH B Fepd Benenild Henmiskser (Chat rooms and News groups) umpsiujb
OxpeflauBHSHd ST L ayLb.

e CuBEeRULILL sBBed &BLISHH0 CFwBUTHHMNEICLTS CHemeuwimen FoH60 FhHILILIMISETGILD
Bwenubmd o LGwrdsHg QFuiwenpll uuiBd eagelsd CFUBLBHHBHALD.

Upsmer QaFmmaEern
e BxLm GQump - Search engine

sral®ds o ereaf@assi
* Bl AUFHBEHL6T Fnlgll Hewlel Q6IIM SIVEVH Hewiel DLUIFL UFS)

sl G wHIT Gaafu  SinfleysidHe0se6l
Leteupld el WkIS6T OFHTLTUTHS Heualeh OCFe)IHHIMISH6NT
o BuBev asm LlulL sBBeL alemenaser Fflwimer (penpuied CuBBIS GCemeTeniiuLl (BeTensT
aeuend UFL AUusBaTsll QUThGHSOTET HeflliOLTaTensmd SHWTFHEH DTS EThdEHE
FLOFUIL & EHaLD.
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GxiFdl wLLb 112 : Gl uflorBBSHHBOS e DiehFenevl! LILIETLHSHSHIGUT].

LT L @ 6u 6m 611 & 61T . 07

smpn  Cupisel ;o 6T OIEhFD CTEIBT6L 6TaiTedTOl6ueT leuflL L.

o ot 9ehFelled 2 aen LOCaM GComeuseanen & 6ml &6l
LwIeiTL(h S GIeuT.

o 10T 9IehTF6L (IPHAUFBHET 2 (hHAUTHGHIT].

o a1 SlehFelled OCFUISHBMETL DIE@INILHD, CUBISHED SLPlwieuBens
GLoBO\sBTeTeUTT.

uTLSemad S LIOGausBETa  SinfleyBid H6e0DHe6N

SHBAI60 LIFILOTHBB (LenBHaNOeuTaismen SHLTeJsL HHD DIIILFHE0 CSHTLJUTS LOTEmT6MTHETHL 63T
H6VHSHIMTWITL Glevmeitens  GLoBOIGHT6TETHRISHET.

mBWLSHSH FHTemevBudlseienmed i@l SMS eaeriu@ & BiehOFUISHHEHEHSLD,
FTHTIenT HYHHHBSLOenLuleomer CoupiLIm enL HeubHIMTLTHRISET. QWG GnIehOFuIHHe6rT
Gousloms HEOL OUBBTID CFUIZH GBIHWSTH DIHLODEBS).

FTHTTWT  HLTeV60 DI@IILNILGHSB  HlgHhiden (Snail mail) e1er  DiMPHSBLILIGAIGHIL 63T
SGITH SI@ILLILGLD HYHRIG6T CUBIEIHEGHD HMLSBHF QFeLEUTGHD HT6VD HEWIL HTH
DI FIBH).

Fngmyent SHTUBEG IBKLIS  WaeiehdFeneoll LWSLBGSHS (PIQULD 616l a6 @ mIcbeT.
WeTdEhFe0L GBIBW CFUIHWITS DEDWTH Hewll HYHTEH Sjemwaugil a1  SMS Gumed
Gousons GQUBIEIHEE DI@ILILPIQUIOIDET &L 19SHSTL (HHISHEIT.

Werenehged GCaemeuuilermed GupLiuGL weOCm ailgwrer eauFHldel CHTLIFUTS
SH6UHSHIMTWTL M6V  CLoBOIBTETEHRISEIT.

o 9IHHOMCMHBSG @61 FHLeauuled SiIILSIIgU SiBBaenih. @sng CC, BCC

QFU (pemBHET LWGTLBHHSLILIBHS 6STB60T.

e CC,BCC g5 @penips@d Senluleomer GoumiLm enl ailend .
o NaNEhTF60 clpeld DIMILILIS  nlgUlenad  LILHIG6T, $HBEUVH6N, LIQeUmIH6T, LDl &

SL6UENIRIGHG6IT)

LHeT6aTEhFemeV DIGMILILIOISBE BevauFLoTs CFemeudemel AULDHIGLD EeneRTULISHHEHISH6T © 6166
6l alemdb@mibelT. LleTalheust GUTSIB o SHTTeumibemenl LILIGTLGHSHSHIS.

e gmail e yahoo e hotmail

GoBanpli’ L QenentLGHHenoLTamBEgF O\Feil erehded HenTh0BT6RIENBs 2 (HeUTHGHMBBSG
Cauwienpll LUWIBFOWTeETmB  GLoBOIET6TETHRIHENT.

o aIalehFe0 HewidhOsTerens SIDLIILSBE

* BHMAUWITRT HHAILHMET GUPHIS alleRIGNILILIGaIGHMS LTHa OFUILBISET.

o FAHHMBSHL OUfiGId CuIHSSIOTeT Lwemefulledr GuUWIF (user name) eaemBsH
Oxfle) QFUILBISHET.

* (POBWTET HIMWPeF CFTeLmevd OFHFley CFUILHIHET.

e Lwemefll GQUWIT SIeLeVEH HIMWF GFTeL WBHEH GUTETED LWETUGSHIHIIBBEHTHSH
OxTemeoBud Bevdsld Slevevdl Gegld WaraliehdFed (WHalfleww UHleug
(PSS WILDTETHTGLD.

o aanghaer (Ppaeauf SHeldHHlauomearg (unique).

o GBLYS HBHH6LHMENL WGBS O6TernehFe0 HewIHOHTHINB 2 (HeuTshdHd Gsmeitern
QPG HBIMISE.

* OmaHBH S@IILUSIIQU  ieuemimiSbefler OoTeTeneneaH@ 6160mEVUINT(H  6T6T6LD,
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9IF PICUT(H DNEMTUISHHEMHHMMTEVILD UDRISLILIBLD LeTennehFe0 CFameudh@Hd DienLowl
Gaumiu@BLd eleTed alleNdsD ieMdbHa|LD.

6iTenTehF60 DIILILIH60, CLIBBISCEHT6TETeD sTeTLaUBen® LomewTeuTHeamenL Gl Lifiommie gest
ewpeod CC, BCC, Reply, Forwarding g8l QFmsasement LWaTLGSHS LOT6wIoUTSEhEESL!
LILDMRIGHRIG6IT.

o UeBoup Eemewimiseien cpsold OUBLLGL CHemeuwBBs SlgSmEeen ‘Spam’  epevld

SbHSHHH OBTETENPQUID 6T6TF &L 19SS (BRIH6NT.
o Naeviehae0 UMeuemenuilesr Gumgid Bewewtwil uTeuenetuiesr Gumgid Ueump  Geuemrigul

REHEBBBmen alenssalb. LlseuhaaaBemnns CuBosTaamsbd SHalTshdis CBTeTEHLOLIY
SIBley L (BrRIBH6IT.

genaialTsHeMen LO6INehFe0 HeMISGHHEHHG LGS DIOVH LS (LPUIGOISI.
QUTHSHBHOMMB  DILEVHI PUITFIOTET  DILVSHI  gevearalTHemen  BLfle LB HHHImIQUI,
SIFFBISHSHHTQUI, DIGVVGI LOATNSHSH  (GLOLILISIIQUIIDBEND  DIGDILIL|SH6V.

LOl63T60Teh FOIEMITL TS MEUTFiHHMET BeneiHDHl DIeDILIL|FH60.

JONLIGTHETNET HBH6UOLBEMETL LLGTLIBGHSH Dieujserienn G0 LOeT6EhFed SHe6uTaGEHeme6l
SYIIDLTS560.

Bxpemeuuienl HewildHewil. GHImiseaied LOleTeTEhdFed HemTHS I L|EHIH60

Uysmen OQaFmBasel

o Ifatenehaey - email

sralmeHa 2 _erefGoar:
o Ameniul IFH 2 oiten Hewiel / Hewlell UIGnL 6UFS)

safllfl@G wHIT GEGTw  DnfeynidSHe0SH6I

L&STeu(hld HUWILDBISEN6T SDiQLILINL WTHdH OHTeiTs.
GuoBuys CFwBLTHH6T SHenleld gnl SHHeL EemenubHmepll LWwaLBhHSH ComosmeremiLiBLD
CwBuUThH6T SpHevTed AFCFWBUTL 9T GuTBs LoTemTouTHemen AL (IQuLD.
o OlGTaIIGHF6L HEWIBMBF FUWTH 2_(HEUTHEHED
o 1NGTNEHTF60 HWIHHMITL TH DemeNILIOLITEEIENMB DIeNILIL|ZH60
e CC,BCC uwau®psHa LeumeEE SIS DIILILEH60.
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Cxpysdl 12.0 Carhaiu afl(hsHd GBFLHmeoulled OCFedeTHGF
CFsFID asHmads CHigwimuieuy.

Cxpisdl wLLW: 12.1 ewogl &BUBILIUBEF GloedgueTsn SQuIBend eIl LEi&eT LmBm
aflgmyenent QFuIeuTy.

uTL Geuemenseit : 05

asBBBCUBISeI GHlP60 GTGILIENS  GUEMTUIMILILITY.

o BT e LHms eleuflliumy.

o MU e LD, @Bamet - L HF6T UL LD, MBHTFI 6ULLLD Spdlulest

upMléd  BH6VHSHIMTWIT(HEUTT.
o BUDMBWLTE BHFH AUl LEIGH6NT FLoaleneoulsd STeniiLhEaimenLoeniL

al6me (@ 6uri.

uTLdoss SLIIGusBSHW  Siplepissedass

* AGUUMBF FBBILLBSIH0 SUuaBeB dBHHISHHTIY, @D 6I6TLSH  WTH 66t
aImTWNBLILGHSHIS.

®  GHID6D 6IGILFHI 6IDEMIDFGHIDEGTEN  SIMTHSBIOTGHID. DIHTOUH FH6L DRIFH6T, Sien6
QUTIPLD SBEILILBLD, DMISFHET - DBSH6T, DRSHB6T - SFHBBIILBLD S WBBISES
@eLuflleorer QL& OHTHIBUTHSMTGW. OFHCUTH DIBSIEH6T G lD6VIL 6ol
L HOSTOBLUTHSMET HBHDHHWeuTs FohHlepwiujd FLLiGummenen Ufliommsles CsTeTemnLD.

e FIBMEMU BVGUBHHIUSBHTH, Glped Feo CameammasenTd aumsLIUBS S
UL Betenenoenwd  GMBILILI[BHS.

o 1J&EGHmerntd - 2 UFL 2 66N HIHD DIFH FTIHS GHLOGVILD.

¢ alafaEBamembd/ suefioewioold - Lel GuBuylienud @lpaleien Gosvedlul
QUTUJUILIL_6VLD.

o sBBxsmend - yoluled o eiten SHlewioliLGHsen FMibhdH G0

(LD6WT, LITedBH6T, Helimigser Gumestpen)

o 9 ulysGsmenid - FHED DBIBBMENUID 2 66N HBUl GHlD6D -
(HTUTRIHET  aI6VHIEH6IT.)

Guomuy CarenmiseT QaMlelHHOSTEIBI LIfiHaH GeouBTaTsHeursl STenT LGS BT 6T6Ta|LD,
SBBIHEG QL B FLUGLIMHEHD FhHUID LIFIOTBBLOML HHITBI ¢ U IS HSHETEnLOUGTEN
CHTGHHWTS BHBPHABHI 6leiad 6IHHHIH BT (Hb.

o gmgewild :  HISCaTenGHHeHbH euelECaTenshHsh@ BITal QFLIMCHTH Db

B WewiBD ePUWITS HIHCHTENHMSB 6UHHEMLU|LD.

o S m&IFH6T el 0SB eV(HHSH QL FFmeatud, HISGHTNSHHHHEH BHFULD,
o wisBamensalellpha o2 awmeauud uBm, MCFUSHESTHOSMmens CFUISH
QUGITILDGITL 60 FH IS HTLSTOITL nFL DL U|LD BHTHCHTeNHSHemIe Hewgujld SBEHTeTSHSH 60
FHlewroIGuUT(hHeTdamenud CFJh@. DHCHTH UHW DRIFSmeNUD G606 CFJdh@GLD.

o GHledeT OeusiBGaun CamenmisEnsEd Gl B Mapd BeieuTsreTr Fev el GHOSTOBUT(HS6IT
GBSHSH! OTERIAHL T HEVHBHIMTWITHS.

o Gedey OeuaiBGoum GCamenmiseEhdEd L Cuw cpeusmiseie LBITBBSHMSHD ST ([HS.

OIHeT PG h uTWIFFB CHT_HUUL LTS/ aleneuWTd RUIBmE L L BIGm6T SIN(LpDH6h

QFUI%s.

YAy euflsm’ g 102 Sih 13



@gvgﬁﬁyﬁ L/ﬁzﬂu_/gu/éaﬂm 6))(6h6h/T60TLD

cueNaGaHmentd
I EEEA 1)

(6UGTTLDGUITL_GVLD)

(L9eeiibFsl)
By

2 FHMIMSHHHITH, Fov BUIBND 6L BIGHMeNSH (FHBHIMBM6ND) GBILLI[BHSD.

SIUBBIET  HTUT UL LLD, eMBFHIFST Ul LD, @Camelr - @LdFH Ul LD Sdluler
T LSHFHe0 OFeLMTEGHGL! CUFIZID 2 L LI (H6lTen eIl L BIGeMTGLD 6IaLeng 61(BHHIH
ST (BHb.

STUGT UL HEHD HTUST cLPeLBLOTEIHI Flpevlent GleusiGeum Gamemimidberiled SmerlILIBLD

CeusiBGoum @aTuier eugaImIGeT UBKREF SH(HHHLTS alleNdEHd.

9 SHMJ6mILD:

SITLGH (LPELSBLD HTEWILILIBLD  6UIQGURISHEIT

STUSTOTT B eutuy — euefldBGsmenid/ euerfl DGR VLD

apailiuplileren Camens Cajemeuser (CLoCxper, mHCITHHTLNH6T, 6eMeGHTernD) —
aleflaéGammenid

mieummeT, CFaGeord, G&TULIL (HTeuTmiger, alevmiGsen) — o uljesGsmend
STUGBMILT LTenBHeT ( He0nFBMI, GLTevemoL (B, STFUID, Meuyd) - HBEHTENLD.

o WiFFsaul B erflOUThHeTHeT (Blovdasf, LeRLBHSHT elemtOemul, CFHeill GLIT(HL &6iT)
— sBGamernd

bfled demIbhd STURTOTT wFL (B (STUCEBE®I, BHBTUCHIBM DiweTHen) — HISHGHTeNDd

Gloedleir OQeuaiBGoup GamenmisEnsEd Senl G BUILSTTSHSHBISET LFIoTBBLOENL WD
CFWIGT(LPHBHEN6T ST QUL L HHG (ool TBHBHIGITQF SF(HHFBLOTH 6N EGS.
QROMNHOBHTGUIL, SHFUTHFID, 6UTENEN6OWITEOHED, AIDLIYHED, HMIHL BmiHuled, GomLig
Crzpens Bxjemeuse LOBMID GFwWe(WemBEeMe UG SHTUET eIl L SHend 6161 emLOUITET

AUMBUTED B 19OUIIPLILS.
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STUMT UL L LD
GUGIMLDEWTL 6VLD
. o ulflw
| . . 4
LflbflgHe0 —
ol 6UEIG BT SDITOUJTRIEBGIT

HEBELD

OHSLOTS Bl
Lflens

y y
2 ulys &l (B

6Tfl QLIT (TR 61T

Bfled sempbg CO,

N

B H60 afLDLIG &H60

sUTGeBmILI
LITenBEH6IT.

o GuBug sTUST Ul LGHmd alenddluig BCuTaiCn empoHrFaiars SFaFTule
AUQEURIGTEID Slemeu SHTETLILIBHLD CHTENMRISEM6MULD, HHAPD CFULIGHT(LPENBHENEITULD
FLIQHHM 19F H(HBBITH l6NdhEHS.

92 SHMJ6ewID :
MBSTFA CLP6VUBLD HTEILILIBLD 6UIQEURIBEIT:
¢ aeflaGasremd - (N, NO,, N O,NO, NH)
o o ulisGasmend - (Hmeuy, alevmEll Usmisened, DNA, RNA Gureii o ulijepeod
FnDIH6IT60)
o piHCamend - (NH4+ ,NO3‘, NOZ‘, SHOHBHHEM60  DIUICITHENTS)
o FHBCHTEND - (MBHIFT SILMIESUeTen HellIGUT(HeTHeTS, Geauguii] — chllii salt)

CF W6 MB B 6IT
Hfbs0&e0 Lsid ————» NH,*/ NH,
LIS 560
o ulflwed uFH&HH6e0 : N, —— NO,;/NO;
MBHOBMP60 FHuled LFHSHH60 : N, — = NH,
cuarlloamiev LgHHe0 : N, — 2 NO,
.,

opSHCIBYBEs uBBAur - NO, —= N,
®bHS Cyime LD

DBSHCIBEBHB  LBSFLIT- NH;@LB&) 3 @Umm”$£~mNO3'/NOZ'
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GuomLg CFwetpenpseT BEID CaFmeuseier auplGw eeflul mBHTFET UL L HndHd

&L 190WIpLILs. @BSIFAT QUL L LD
auerflLeusTL 60 - -
N MmBHOBHTIH60
’ UglHS60
o _ulifluied
aueilLDewITL_60 LBl%H 560
5 US| S5H60
2| No B -
3 . : aflevBIGLI Gagel QT 8
8 \ll PO LD L&D sl MBSIFT NH, B
g NO, é
,‘Q—l 2 _[JIb e%
2 WIEEE: ’ .
% greuy Ceusel 8
-8, 8
2 2
UIfib 10560 9%
LOGUITEmT60 GBS & 66T Y
N()3 - augaied T NOZ- NH * g
4
Nitrobacter S HCIHBTEHS
vV uBBSHlwIr s seit
Blovs i) (Nitrosomonas)
BHL6T CFIHe0

CuBeBuUlLamspTs QU dlFa ol LHmdps SLQOwpliLs. Bealurg ol Faear -
BT UL HFHGTUTEL WTHHTD FmbBH0 HoUaeh OCFeVIHHIH.

@LAFST eulLLD {

GUGTLDGIITL_ 6V

FiGUTFLD A4

SBsmea1l Gum(mHel

QL HBwmmLD -

o smemix Fe’' — Fe’™ + e

el HeHMIIL

2owre) BHITGUTRI 61T

&TCUTemeuSHBTBMI

aileLRIE,®6iT

“
~ - - FHEUTFILD \ v
et + 15 > CO, + H,0
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o ol Flgear - Gamer aul LD euerilemiLsvdhHler CoBLEGSHUIGsy (LmL LWL 605HSH60) [Hla(LPLD
SN SH al6Ndh(GHP.

e ol weILevsHe CuoBugHuled o eten QL Fgear, oFHs asWwystd (UV) sdisel
STTEOIOTS Dig) Hlenev el FIFSIMS LOTBIS OTBENLOMU 618G .

e QAauTpradh GCamaipid embened @l FFammaigi(O), cpeudamBnl Henew el FFail 6ot
O, sreawnn Gsma(0,) o Busdh GFuuD elgdmss &M [Ho.

o @Ggmeir OUFHID © BIHUBBHTOHWITED LEHI(HLD SHIGTIHeN6V L FF6aTa LOTHID 6T6ITLIENHUILD
IbSHIIS ST (Hhb.

o GCgmenr - @UdgFar e L HFHe0 @Gamer LlflenswimL SHeold, 2 MUSSHUWITSHEID EFLOLDT60T
aIHHFH60 HBHIPEUST6D LIeDL  LDGWIL 6VSHH60 LOTBT o6 @CFTE ST ILIBLD TGN S
6IbSHBIS BT (Hhb.

e Ohy @Camer e LG Her OsTPBUT BeHE FHFH Weds sPysts (UV) sgliseln
BxhremauwiTgHelar Giflwelelhbal Sl HGD SPULHTH SHTH6T 2 NEehFILBLD 6TeTLIMNSHULD
HTL_(hb.

* ObH FFHHG HPWHTH BHTH6T, Lal Copurlienu SienL w|Gloeller HImEseT Sieumnsler
FHTHBHAHIHEG 2 _6menTaupHTe, UeLGeouml S&aTHML LpFdeneiser CHTIBID 6IaTLNSHUD
IbSHIIS ST (Hhb.

BuUBME QILLMBSeMAILUTD BIHWW LUTHHIONE 6l 606l ey Hal:

o GloB Falemeouls LTeL, BuIBend Ul L MiGeNeT QuibsF FLoaNened WS (HSHSUIDTEISH
eIl S IhHHIDH ST (HS.

* Ohd BUEHHF FLANM6L, GHMELAISTED LVH CUUWITUSHTED GHOED  FLD6T M6V
UTHIILSG6TNMTGLD  sTelmGHd  GBILULI[BHS.

o OQaThiai L alhSHHWLTHIH DFFIOHIM6V GMeVaISMBE Dls06VGH CLIWITaISBHTS LI SHT6OTLOT 6T,
LoeliGHedT FMiJhdh SHTT6NID LG eleLmBLI LIaTaUHD © HTJeid cLpeold 61(BHBHIHHTL BH.

o o Ul seul (B eMOUT(HET HBEID HTTWIOTS SBOHTENHH6L L0 EHewIHEHTET HLEIBBH6IT
o uinifensl Ambs Campeans Cajemeussn 6lfleslILGADHTED GUGTLOGIHIL 60HBHIL T DI S
9lene] sTURIIT g B (CO,) Gamd eaLmSUID SuIBEDSWITET HTUETCIT ML DL
SIUBLIUGSSHID Qursi(pempuie aigwrag o ulfFaeu’ B eMflOUT(HeT HHED SHTT6mILDTS
ouell e 6uH&He0 G sTURTCIT ma el GeueMCUBBIISBEGL  BCUTHILTEISHTGLD
STTLIENSUID N6TaEHSD.

o MaHFHMH FHulsd empHIgear o BubHs QFwud Gurg o uljiiumbnp pensoulsd smemmiL@L
GUGITILDGEITL 60 DBSHTF6I Hfl60 HeMIUHSHETNLOU6T6N LOBMID CUFHID HTHH(PBHHHD OB BT 60T
Gaijemeusenes OMBBLLIGID. N, Sie1d BuIBmaeuTs Biled SemIuid SHelenioulnl i Caieneubens
IBBLIUGL aisdHms all e SHs Slenalsd maH0HTHe0 FHwmear @F Glgulenwenpuler
Gurg wrBBLLGL. BuBenauler euaiGap Coremmiselsd HToHHPBHI MBHTF6 CFFeneubeiest
90| 9FBfHHC0 Qe BmiF alemenaurs ewud. (NO,, N O, NO, NH,, NO,)

*  Guwaub @GemmGym - LBemmGyméamuet(CFC) Gurais enasHoHTHn Caieneuselr auaMLosmi 608360
GuBu@gluied o sten gl flgar - @Gamer el LHHar g HTHsD alenenalliLigren @BFmes
LflenawenL b aiHD DHEBFSH!, LITCHFHHe0 BFT6 SieNey GHmMBeUmLUL|D. EFHeiT alenearneuTs
urgsorel sPusTe(UV) adliser Lalmw aubsHenLaugbreo Le0Gaum Gsmenmmisst gmuBLD
ol aleufd@s.

*  Guaib o Beursd LflH05BHH0, BFFTuiend OHTSGLILS HEHHOHTH60H6T, BCUTHESTHH!,
UemLemaudh mBSHOSHTON, LUGH WS mBHoHTH60 GCUTHIBme STFRITSAD  @HlD60
g SewiFlomel UTHIY gBUBSSILBD THILIMSUID H60HIHINTWITHS.
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Urgter Oamhsetr / eawemssmabser (Key words)

*  aUeIILDGITL 6ULD - Atmosphere
*  BysGasmentd - Hydrosphere
*  aBGHmerND - Lithosphere

* o uljsBsmenid - Biosphere

sral@sg o eiaf@sei
* oueMaGamentd / euerfloemrL6vld
o mBi&Gsmenid
*  aBGsmenid
* o UITEGaTend S FWBIBE HTUBID @ETILLBIS6T DIFHIUSHSHSH LILBIS6IT

senluif walifileBeilu  SIflepisSHeoH6T
* Ueeu@pd BUWLDmIGmeT QLML WITHSH OHTeis.
* GGV 6IRILINS GUMTWINISHH60.
* BieUlLID, STUT UL LD, WBIHIFI Ul LD, U lger - BFTear el LD Sysluler
LB efleuflgsev.
BTl LLD, &MU UL LD, eDhHIFeT Ul LD, ol FFen - @GFmer eul LD
S FWeBNle AuIBmSF Floallensd LBMIS SH60bHIHIENTWTHH60.
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GaxpyFdf wlLId: 12.2 BisCamengdHer gl wald QFuBLUTGSET gBUBSHID COF606UTHEHm6T
BIEDI&S WTUIeIT] .

urLBeauemevmair : 07

sBEBeupIseT : o DIECHTeND 66N 6UEMTWIMILILITY.

o NiGsmengden ammisementt Quwifi(Beur.

o WalapdF QFuMUT(HSB6T STIIOTS BIHGHTEND IFHLUD MBHHMD

elleuflCiumy.

o BJd SIBFWSHHe DuFGmBSs GHUIGT].
Bl HrBjewmsmend (BlUwBIEmend) GMIAGHeuT].
pfler Quendled, @TFTWeT SIHIFERILBIGEET UDMIS &60hHEHINTWIT(HEUT].
B LTFMLHMED JNMUUSNBTE SHIHITOTLEISN6TL  LIWL6STLIHSHSIGUT].
pmyF ssHasfiliusear seudusmass GMULHeT].
o OQuendas oHMID @ysTwer BIF &HHHSHIY (PHDBEM6TH BT (H

UL,

urL s FLLIOGUSHGTW  SplaluidSeossl

o yalGupuyiiier gmsHame 70% Bhemed epL (L Heiengl e@UmSHS GBIIIGS.

* TG GHLEJ6T FHeD FnBIE6euIDd (SiFHTald CHTenmbiselen) SILMIEUCTENS 6TeIeNg 2 ST 6euThIS6NT
eLpeoLld TGS HISBTL (Hb.

* HL6L - 2 auf B

o GuBuyliy By - SBIF6T, DIHANB6T, QML &6, B IDFHH6, Ge6NmIHaT,
gflasefled o eitem B

* HlevddD B - yaluier o 61Gem o sitenm oaBm By

* cuafloewiL6v W - Byl

o gimaull IIGsas By - 2 ophd B (Uealdslly wewew (Sendwy), UaidsLIgll
LIGNL_&61T)

o o ulflw m - o2 ulflsefler 2 L elled 2 aiten B

* B QLHMS 2 FHMIewIOTHS CHTwIB, SHBLITaIsn bSHHS Cameammsendes el Cu
ufllomBBLLUID alHHMEHF SH(HBHLTS ail6NHED.

QUGITILDGITL 60 BTG e HMyenrionsds Guiuyliy mrms il ererny, yeluleneT GuTdeaugmmed
BlevdSID BITSH LDTHID. DL BITeNH DihalH6lT, @l &6, Simidefar auflCu CFaim &L6d HITs
LDTEILD.

* HITEeId eIEMDERIL uHHET a1 Th GFeoaId CUTEHI HEDTUIHSHEIEDIOWIGTEN  UTUIHEH6T  SIHHFIE0
SHMIEUBHTED B LOTFHLUID 6THILINS LOTERII(HEHE al6ndEd.

o mymengl Ll Copuriifer eufBu Geesvsuid CuTgIb Mevssd mrme wrpid Curgid, el GuoBurinied
o eiteln LILGoum o lS&H6T BpId Bfled SeIuld LeOGaM WT&SHmMBIG6T (LT o GeoTEHmRIHeT,
BFaSHeTnLOWLeTen CFHer @yamwend Caeneuserr, Cameill GLM(heTEeT) CuUTamemeu [Hfle0 HenTEUSHT6L
B LTFMLULD eTalend alleufld@s.

* MEHOHTOIB CFWSILPENBHEHHHTE HIL LILGTLIHSHBISHET alenemairs mBHeHTH0 BFamuiargLll
USTTSHSBIS6T HHLeT CFTJeusmTed B WTFMHLWD 6IaLmS al6md@Gs.
® HMJeuTlD: LienLeme BBl L 60, HIBLILFHS mbHeHTIO0 oyauieumBpiier CUITE HEFaideTeniou 66l

@rsrwerl QUTHTHEHD BIBL  QUTHETSEPLET bHHLT OFabags GBS
SHeVHSBIENTWIT([H .

* pooJ GeueiGaum SHRIBEHSHTHI LWETLUGSHID Burgl, SbEDHI, GPHS DISHHIOSHSHIHGL
QUTHSHLOTRISHT EGLMEUIT CTETLMSSH SHILTRNILSBETS, BISH SIHULDRIGET LWGLIGSHSLILIBLD
aSiUmSHS GSBILILINGS.

*  pfle SHIHUWIDEIGET QHTLTUTSL Llaal(Bld el WIRIG6T 2 616N MBIGLOT® H6e0bhSITWITHS.

B SIBWDRISET B LB GBleHd SHsHHdHsmoUl GauniLBLD.

* Bl BHEGITE Bl SHIHBWLOHISET, aleUd Tl HLUQHMBDHEHHSTE Bifl6T SHIH LILORISD6T
alL 2 _ulfeuTearenal.
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* BileT SIHUWIOHIGENTS GLeNgsd OBEID EFFTuIeT SHIHIUILDRIGET © 6T6eITeT.

* FMeU, BB, HeLMIBEL SHeitenid, HLSHHTW, PH GQupiorend, senjbhs [Hlenevd s emromigsei
Bureipenal GLIETSHS HIHUIDEIGETED DILRIGLD.

e umy 2 Geurs Wi L, BOD wi't b COD wlLib eueiento GUTalBeney EFSTULIET SHITHUILOHIGE6T60
SILMIGLD.

* BamGurh mflear sSIpwoRsTs, SuSSTer UBSflurssefesr  eaeaveniidens - Coliform
Count, E. Coli count, Salmonella Guraimenaiujid LiuIesTLIBID.

* Qb sfley By OCeuelGuUBBIeUE OCHTLIUTHOID SHIFBWILORKISET 2 6iT6rmeT.

* a1fley BHESGTW SIBlWBIGTET Ug, SyoTeldaliul (BeTen GLDIOTHRIGmeTaill,
wr&sHefler LD 2 wiamagealar GBles se| Herll UfsfeHdl, 1DTd DL L Ribmernd
GPHS SIHWILBISEHLET AanFamwF Csuish By QeuelGumbmised GouewrBLd.

*  BITEISI, GUIBLDLITEOTET LISTTHHRISN6NDH HNJHGD HEGHIOW|GTEN @H HELV6D HEnJLILITETTH60T6V,
Bfled 60 LISTTHBBIBET HeilG SHDIaISH6T alleneTalTs HIHL 6T LITHHLOMEI LISTIHSBIH6T eTeMBTasd
BFmb. BH6T alleneneuTs b LOTFELULD.

*  [H(BLGT LDT&HHDH6N CFTaISHTEL DIHBITH 06N BISHTaHG QUTHGHSIOMBMB Henevenll DienL HB60
5] LOTFEDL FH60 61601 6UMTa160EHEWILILIBSHHIH.HIBT S QUITHSHSHLOBM Hewev 616G LIHEGaSBOHT,
&Il (Bl1 UTeueeSBaT, aleuFTul BHLaIYSHmBHEHHCHT LWELGSHS (PIQWUTSH HeneowmGLD slerLemnd
allend @ .

* Bl LWSLGSSHID alHHHBCHMBL, wrgFemL b Wl L1b CaupLpBD aaLmg alensd@s.

*  BUYH(LHGSUSBSL LWSTLUBSHID BHifl6d) OTHLIGUTHET DILESD HEHd &HmBeUTaTHTE B)(hdHH60
Boucmi(Bld. eTelaId alleUaTUl L AIIYHMBHEHHHTHL LIWGTLIBSHSHID BT TSHIGUTHET SiL&HLD,
SIHVID FQUISTH EUHHHEITD 6THILING 66N EHD.

* By TFMLGHeoTang GeuaiGeaunl eufladefed Haw B (pewi(h 6IaiLms ailendEd.

c pflev sywrsd WsF FBYw sHeldbamas BoLer CaeausTed Sevmsed SHeiteno(Turbidity)
gMBUBLD.

* SOIWLD Heitenioulelen o LILS&e6T BHIHL&T CFJeusmed - &LSHITH DiFH & fleEHh

o umy o Geurs SISIHEDHD HFFHisHHeeniouleen CFmHead GaFJmeusend CFJHe0 - &Genmiei
Bay BFyemeuser, LFS OBmevedse/ Hlemiamiulys C@HTeLeIHENT.

*  LDGUTEWNEIGTEN HMIHSH Hlemev 2 LILdbHeT CF]gHe60.

s urgaswrer LuBSHlunssst CisHed - E. Coli ,ge06iomGemsvsor, deseveur, aumbgdGLg(Cholera)
UBMHlwIT s Selt

* BFRSHAMD Genmeurer, LIflenswienlujb gHeitenioulsien GFHeaill GLM(heiTH6T HHL el CFHev.
pilesr BOD, COD Gupiorenmise © wih(Oleusiev euendaeit, TLGLMHelT, GampliibleonissT,
FTeuy oBEID alevmiGHd Hlhalder CFJaHe0)

* WBFHOFHMPD OCFweT(penBHeT &HTFewions OeuefGumid slals QuTmeTseT GFTeusmmev.
(e101G6moTUl, BlifgH, LMy o GeuTEMIS6T, 2 L] 6UeNGHDH6T, 2 aula|dh FnBId6ll, HTUTL LG SH6N,
AleVRIGL LIGH D6, DIOGUBIEET, (LPGURIGHET, BIBLIGILIT(HeTH6T BgFiTHe0)

* BIF S&HHBIIY 66U, OTFDL[HSH D06V 6N BHIBTAH@SGL CUMHSHSIOBM BTl LiflEf Sl
e HISTOYHESL CUTHSHHLOTET HlenevdHE TBBIHEUTGD 6TaLmS aleuflshEs.

* Guab maHHTHB She] HoJIUfafsHd, DiHeT UTDTaOMHGmT He| BT GCeuaMCuimmed
puiohisensg (Discharge Standards) @engeuen wis GFuiz Lissierny GeualCuBBISeID B Lfisfiiieo
SILRIGLD 616N TBHBHIHHTL (BHb.

o Byl uflefiler LIg(LpenmaEemeT LOTITeU(HL 63T SHeUHSHIENTUITHS.

*  (paeienev HILLfSFIIL
@mei1 GUTE! [Hil60 DILMIBHUETOT HEMIUITS FMId6iT HBSLILIBLD. BT LPevID, [H] @ aulguTet(suenevuledr)
o Teh SI@ILLILLEGID (Screening) oievevd LMl BT 19ewITasfied Hengsd CaFafldhdl mieneuu et
#AD LIguIF QFUIILILLIBLD 6T6dT @l6mdGs. GLoVID, Hen, LD6wTe0 gl 19EUIMTETReT 26m_TEdF CFeVISHHINIGHET
CLPEV(LPLD [Hfl6D HMIWITSH Hleneouled  6iTenm FHIewNHeNdHMENT [HHHEOTID GTIOD A6 G 5.

o myeweuullelr &S LuTH 1S Hlewienllul  FHlewlbmEHeT Lgalnss SHFSUILGSHHINSBSTS,
Ay funsdser (Coagulating agents) GFJoalLBD 6T6aUMS alleNdh@GHE. 2 HMTT6UID: LIQEHTFLD
(oje0ld - ULl  (&GeTenyL )

* HMIHSH HEN6D GUTUHHMET HaEHIHED

* pfled, 9Bwmeflwm, geoufL Quiml engl H(ShHEATCIT al B) GUITEIB  EUTUHSHET SN 6USH6IT
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allenenauTs, SIHHT aHmHL GUB AL (ewi(h. BbsH QUITUIHHMET HHGHISMHNH, HHHESGHDH
STBOIL LD CFuiwiu@Gh. Bsbars by GuGsoulbbha SOTE L6 LIgpedBaHeie S allpd
QFUIeuHeT (60D Hfle0 SILMISUIETEN LTHSIOMET QUTUHEH6T HRIGD. Gaid Hifled DL MU jeiTern
sMIHS Hevev EHL DWeTHeT QU FCUBBLMLbHH aipLsId BFHer BGurgh BHapLb.

ArewiLmd mlemeo B LiLflafliy(giememliuflsifliig)

* @aaBurg BHiled SImSueTen BFGHHEmOWBE Comamd CaFTamelsmel BHHFUILIGD. BHBHTHEF
Apliurer Hubsenenseaier S UBBHluTsseT LWETUGSSUILGD. uUBPSHwTeseT CLHSSHOMLHS!
HIpgH 2 aualts BFCFHel QUTIHL Hamel LWEIGHS DeuBenssd STUSTOTTL dFL L THALD
2 ulisHeniaunsald wrBBaISHaT alaeralms Senal HhsILGD. D& CeusiGamin L Ffev (LpenmHeisd
bL SHSULBLD.

* FSTBEeUTD UBSHWT cpeuld - Sflel CUTIHET SILBISUleTen HHHEG BHOIMTHDS STHBOBTL LD
aupmid UBSHlwnsseT GaTHBULEF QFUIISHT (peold BFI HSDHSLILBLD.
o ®g TP U FHuled Lysmenors Byemd (Wwenpadefsd G&FuIwlILIGLD.

1. Fpaid o mewerm (pemm (Rotating Drum Method ) asnpspidlesis Quiflul @ (Hemerm gesinsesr
Gupuriiied o sften uBSflTdsemen aueMTFLFUIFH SielamenenuileT e UTH Hhey
BHOHL@ID wrpurg anfujl b OFHTHmSUBIOTHD CGITSF SHIPBBLILIGLID. 2 (Henel
aleMuL_651 QFHTHemaWBD CuTgl LBIFHuITSS6T Heilg STHBEBT LD GuB®I Leer Sambfeo
IO Curgl HIFls0 SILmISeTen Cage GQUMhHeTHmen DILLBKHluIneseT SHIflsLoTsL
LflensWwen_W&F GFUIwLD.

2. Gurdley ey (wenm(Trickling Filter Method)

e Bendbasmyons @BhHEIUILL SBHeie 15 LUBSHunsser alenyd CFuig, Sieumnsler
Bal s B OFesslLBL. GsefeaslL®Bl B SBaEndd Sl uisme el Geuslaeier
oo & alghdl OFeeid Gurg BHerg STHBEBTL LD QuBp, uBpSHuwmssenTed GF el
Qumpeiae Lflewswen wF GauitiuGd, Gueid, sife) Hegll Quflw C&TL 19GuITeSeL
BrafldHm OB 1IpUlmIeT o 66l H(HbGHd STBHILLID auphs, UBSHWTSST 6alenyF
Qeuwigl FBmI eTeMenowimen euensUTled @6t mbd Hleneoll (Hlewewill) Lflaflliy QFuwiuieorLD.
Guauid &10e] Hier CFpel QUTHET SIS e o wiFeauTanoHeaier, STBemu
uBsfluwréase cpeold Lflenswen wdF CFuig Neiter], STBBIOUTD LBNSHUWLITSS6T eLpevLD
QamLiba sWa)l QUTmHeTHeT BHeHSLILUBL. (2_SHTrewid: o awie] SWTHLY  FTIHS
&S00 By, UTIBUSAH QUTHL SH6iT)

- wpeipmd Feoe (GoL) Biuuflsfiy
Bil6L 2 6o HeMIhd Hewev 2 L] euendHmenD Couml hFdisaeaTenowlsen CasHeIl GLIT(hHeITEEMETULD
pEGmS CrTéEswTEd O@TemiGL cpaprmd Bleameoll Ufsfiys QFuwiuGL. BsBsTs CFevey
s o wiyeurer 10aTOUTSe auguiid, e IFFTFawi(lpld (reverse osmosis) LWETLGSSILGLD.

* Ggovey o wWFaMTaISTMSWLTD GBHIL uflsfliyds@b, sLed Bfled BmEbaH SHHHOTEr Henjll
QupiusB&GCL Swuwemsp omswremludGasps. (sWle BIL uflsfliyssrs SWupemns
LWISTUIBSHSLILIBEIGH06m60)

* Aeommsuied 2 6o eauewHH0 DFHEfHHIE OFeveId, FpBHre Crrul smyewiors DLIITCHF
0&&E6IT, 56MIATETT6m B AIHL 19Hm6N LILETLIBHBIMH Sealareh OFeidauleeme].

o 9Byw/ wHHW HdE BIGSTMID WTmevdHe Bures BTHENID GHSHITl B Sl LILg
DI HTOTHTEMSBUWITE, DiUTHNSHI HIHCHMaUSEHHETH, LUTFul Sjemalsd e ilramyen Bl uflsfliy
(LPEDBEDUIS MBWITERIH HL 60 Hflel(hhal SHHHIOTeT B GLBLILIGLD.

*  pfled SILEIFW6TET BFFHSHHeenowmen CFHeandF CFJeneusemen HHGHUSBETS JaUlILIL L SHTLIEN6TS
OamemiL auOUITENI6T 26m T DIEIILIILGLD. SIH6T CUITH DIGISUTBTE LITHHLOTET LISTHHRISENENT
geaulill’ L sruefel 16 UBSHNehFILGaISTe0 B Gidha&FlobaILBLD.

* @muisd Hfled SIL_mISuU6iTen HlewTenImISSmeN DIAILSBETH HHL 6T GHBenmflesr CasHsHev, @Bamest
BBID SPWSTHSAHT UfsflilsE 2 I LBHH0 Spdluier GomesmetemiLBLD.

YAy euflsm’ g 110 Sih 13



@g@éﬁyﬁ uaﬂwgmé&vm 6))(6h6h/T60TLD

UWrsmer OQormast / ecemiemisamabser (Key words)

BIFsESHSAILY - Water purification

s BisGsend - Hydrosphere

* BISSIBIWLLILGSH60 - Water standardization
* B LDTFML H6O - Water polution

srelBs s o siefBaer
* @eweil ausd (Internet)
* Q6MMUILIL RIG6IT
* afigBuim &6t
* OINHMBHH6/ aleUTenTHIG6I

salile LN pHEeu  Sfamssoss
Leieu(bld HUWILDBISEN6T  SIQLILDL WSS  CETes
* BTHCHMTENID GTEILINS I UIBIGHTH60.
* BTHCHETENIHH6 Fmmidemend GMBILILNBSH60.
*BIS SIBWILILESSMmev afleuflsgev.
* BIF GHHBHHGID (PenBHmeN &l dHe0.
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Gxysd wLLD - 123 wellssds OQFwPuTHHeT STJEUILTS 6euedsBsmerd g0
bW THOESM6N [Hlamawmuwieur).
umLGeuemensseir - 07
aoplB CuupiseT -e auallECaTongHar LUmLBMETUILD SsupmIsSenLulsomer Gsumium(h
semenud  GMIHeury.
o ouall eniLevdHlear Siemwlienu afleurfliiumy.
o cUATOEWIL VLD LOTFML WIS SHTFERIOTGL alsd QFwmUTHSBM6NL
Ul uINUBESHSHIUT].
o @Gamet uemL Gpuieymed, uFmFaIL(h eleweney, e@eflulyamwenl
ysmy, oidlev e opdwien upMid HevbHSHIMTWT(HEUT].
o walspdF QFwmuTBHEeT STFeUIoTS 6UaTDETIL uSHHeT &L L emLoLiiie0
gmubLd THmEIGeT  alleufliumy.

utLsemg  SLUGuSBGIW  SilemiHSHe0ssi:
*  aueMemILeuHSHeT LienL &6 GGHTLJUTeT meuieaufdhl Sinflenal alleataluwleurs
SEVHHIMTWITIQL LUTL SH6NSH  HIGDIGHS.
*  auefemiLeuoTegl Sigl UBBIL SBmEmU Be0GLBHHIMSBHTH LIeDL HeNTHLI
Lf &SI L UL BHeTerngl.
*  IDMMB6S LDGNIL 6VLD, LIGML  LDGWIL 6VD, S6ML  LDEWIL6VID, SIUIG  LDGIIL 6D
*  LDTWE LDGWIL VD - &HL6v UL SHHeIbaH 15km  eueny ugibLilujeieng).

*  uUeL IeWILeuld - 15km -50km  euemyuied wuLFDLUleTETSI.
* @l wewiLeod - 50km -85km euemyuiled wUFIDLIU|ETETGI.
* e ewiLeold - 85km -500km euemyuiled ULFIDLIU|ETETSI.

* OeuliuBlensy LOTBBID, 6uTW] SILTHEH SpFHaBmBsS SeuatHHB BTG
BUUMLF6T  LGSHHISSTLLLILL (HeTened elailendd  GBILILIGS.
© SHTJeIlD: *  LDTMBET LD6WIL 60HSH 60 ML DILTHH 2 Wieurendl. SHL 6O L &Eed(hHba
BuBev GF6L6VEF GIF606V OEULILIKHIENGEV  (GEMMEUEML U|LD.
* UL L6NIL6VHHe0 Ut SILTHSH GHevmaurerdl. GG GFsvevF GlFe060
CaulILBIeN6ED (GEmMmeUEML U|LD.
* aU6IMLDENTL 6V ST SHL L emoLIL] LMW LoTewteuTdl (Lpeiteiplenel all6ue]|s.
* UGIILDERIL 60HH 6T S L emIOLIL]  LOTBBLOGHL HHIGTOTENIOWITEIHI LIe0 GHTemDUIF  GlD60
LT&FHemadis@hdbGHd STTRIOTHBSH 6N HS GHMBILILIBHS.
* aU6IMLDETIL VST HL L emIDLInLIS ST (BHD DI L 6U6D6mTOIUITEIINS N6  (LPeTenalsh ).

oyseit 0.9% e sruetorm engl G 0.04%

L ="
> s

[ordga 21% \

aueMulesr &L L emioliL]
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aueMuiesr &L L emipliL]

Lysmesr  6uUm|b6iT GBIWiG Heveueney %o
ampsyFe (Nitrogen) N, 78%
@l dlgear (Oxygen) 0, 21%
oLEe  (Argon) Ar 0.9%
asTuaioyTengl @ (Carbon dioxide) CO, 0.04%
pyTel (Water vapour) H,O 1-3%
gevenl euTu|SseT (QFTBU  Sleeyseed)

BBwmet(Neon) Ne

redwid  (Helium) He

GBmset  (Methane) CH,

mpHHTH @Lengl_B(Nitrous oxide) N,O

margear (Hydrogen) H,
&TUGeOT._enaL_(H(Carbon monoxide) CcO

SIGomesfiuum (Ammonia) NH

B S HMBH6T, HTGH
(Solid particles, dust)

waIhsoamisst Gurammpenal(Pollen, etc.)

o ouaflamiLeVSHFH60 oeuTu] Hlewewsd mmisemenl Ulgsrearomearene (Major) erereyld.
all Leneuneiiemer  (Trace) eteoyd @Iewih UGHHENMTE UMBLILGSHH S ST L6OTD  6T60Tdh
G NINICE::

s afgenen QFWBLTHHET SHTTIoTs eUaToewi60dh &L Lenolil] CeupuBd Gurgl Lysmet
AUMTL| Henevd FmBIGH6Med LOTBMBLD HEHLDeudHe0emev 6laILmS a6 EH5.

* geulLemey aumubaeier sl Lenoli] CaumiLibeusmed auelioewieodhdlen &L L eniolil] GeumiLBLd
GIUTLIN S a6 EHP.

* auafuflerr &L Lenllenl TBBHHHS FAILL 66 T HHNTH, OloOFHer, SLalllImliLeTern
&Genmflesr Bar MaCrmamueiset Gureip Gaemeuse(CFC.HCFC, PFC), @Gameir, safluidbs
aumusbselt, apalitiupliyenen gg6yraTue, SO, NO — Gureimeabeamys oipwaseh CFuis.

* FRGUUSHHHHS LeLBauml aumuhseT  auelemieuhHil 1 CFmd aldhHma  Lleseu(hHd
2 SHTJEIRISMENTS HENeIWITHDH QBTwIH ail6mdhEHs.

* o ulfFseul B eflOummeT SHded, 2 uljsHHewileyd SHBHeDd BXID Lflensuien geo
HTTEILOTS 6U6TLOGITL_6VSHBHIL 63T HTLITOTTL &l (B eutu Cairleimentoenul 61HHHIBHT (Hb.
Goguid &I STFeIOTED (HBHH allpSHW HTeuy o ulifsh Hewlayser 2 ulfluied
flensd@ o eienmeuspsmeld) auefluled smuefOrm engl (B LU LD 2 Wi(HD 6T6TLINSHULD
QICERENE L MG

s FypHlevmiseaied GBOSTETEMILBLD @leUFTUILD SHTTRIOTS 6lehaild o ullijshaenieyser,
srpplearpdlu  plavevenuiler S OBRTHLIUST, euafluLeal GCOHT  euTuy
BxmPemenoamus GBILILIGS.

* QOIS BLD DIHTUDH DIEHFULEWT Licwiensml allevmiGaeT (o1®h, 6B, CFbpwn®)
IFHB enaled eUTTLILSHTEL SleuBpslelt o ewieyd FLOUT. (B OHTGHH UL HHApD
OBTHILF  CFweTpedB  STFewionsd  eaueflujLer Gbser GCFmb. @& euermuLeir
Queger Gz Ligstenorer wBBRIGWT®H bl LS.

* THEMEIGATNE 2 1L &end srjeniors Lygrenors eafuled NO_eutuisbser Gabib.

Cuguld  BHIFE  LIFMmETH6T, awieniied eurepd uBpiflumssenmed NO - N,O
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QL auTsbseTe  OIBBLILGSTID aelujreal, N.O, NO aisluw eutubselr
Gambd.

s aunTsAmISTI(HhEH HHEMMLWTH 2 uljFsHeul B 6fleUTHeTHeT  6ueruL 6ot
Baeummev, SpalliuplieTen MSHCITETUTHET UL 6T HeVHBGLD.

* aeUSRMTHHH6T BBID GelepligseT LIWHUTTEGWD Cousnensefled @ Gemmleor
Gxiha mFHCrraTueaiser eauefluled alBealdbalilBLd.

* @Ggme @ o mIFWMMB auTujeuTHe0Te0 DiF CoIguIns suefluLar GFeaugls0enev.
aalanild auTHeImIGeTed eflOummheT HSHenshHer Curml GeuefGuipID
@aCremuaisEpDd NO — eumubsend @flul gefluilear  (eetameouied
RBIL CeTeiy HTHHPBIAISTEL @BCFT6T 6uTu] UM 605HH60 S LG Huiled
o BUSHSHWITGLD.

* GuaIb UOLGHWRISEHD, Fev aumasF GFmHerl GLTHeTHEHD aueiluied
GMBSHBIOMLAUBHTL, LIvFHHT DCITomBleadF Cajeneuserr, Lluggmer Gumeimenel
® BUSHHWITGLD.

* ueBaum UTHBLOTET UTWSHSH6T FHLIL 65T CFJeuPHTed GBUBLD LITHSLOTE HTEHEHMIHEN6NL
Ueteumd Fyeyseiler slienentu] 6T alleufld@m.

yal GeuliuweL $elled OFe0aUTSGF OCFNISHSHID euTwdbsament] UMSlsH

&60[b HOTWTHS.

o uFFAIL (B aumtwssCem Lsmenors @@He0 LmseMiyF Gguiub.

* uFMFalh, UFMFIL (B alenene] SLBHuleuBenB aNleTdHEs.

* UFMFQAIL(H euUTLHBHerT6T BUIOLH6T LOBEBID SHIUBBISEHTET 2 HTTeRIMIGMENL! Ll6TalHLD
ST BT FHINEIULL 6T al6NTdhGHS.

 Gflweled Bmba Ul Gumuylienu Gpmead eumd @fluid SHTUL(SL LG HHTHEHLD
sy sTEaFHTHEHD) UalGuBuriiiemsd o plehaliu@pn. @eeumpras o Blehdlw  @Gilwd
SHIUF FHHMU (GHMBEUTET [HEWIL HIENEVH6NT(LP6ITEN BLOUHTESHTLILTEAD FoH)EHemBelTe,
GOBHS DIM6L He(LpeiTen OFmISIDS SHTHeMTBaD e GeueialBd. Beleurprs Geaueial(Bd
BHFHTHEH6IT, [HEWIL  SHIENEVHET(LPETN HPOUWSHTE BHHTHEHD S LVDTTGLD HHTHEHLD LO6wIBLD
anmaiCeueflenw CpradlsF OFsbauCamm(h, OCFRSIDE SHTH6T, 6UATDEIHIL VHH 6D ©_6iTen
amyssenmed o Blehadliul’ B Lealedw GeuliwenL wF  Gauiu.

BeauTpTaEdF CFRSIDS BFHTHMmeN 2 _lehdd dnlgul aUTUIHSHET 616n6) 6TRILIND LOTERT6U(HSHE)
alend@H®. PTam LOBEBILD FIO FIE DIGL6VTH 6HSHOGUT(H UTLeSHGD CFmISIES HFTHemer
o fehd (Wb BFBamwl ealefliediLodbdear 78% SILmdluleTen mbSIF6N, L g6,
HET HFUIRT LFmF il B aUTUIHH6T D606V

Cemshd HFHTsemen o Mlehdild | OFRIBIDE S THM6TT UFmFAI (B UTU|HB6I
GUMULIEEBGIT 92 5lehTFTH GUTUIHSHGIT
(6{0) 0, CO,,H0
NO/ NO, N, CH,
CO, Ar N,O
H,0 H, 6JG60m  SBITLIGH
CH, He
N,O F,
03
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o QamPpd BHlTHmen 2 MlehdiD HEIGHLOUIGTEN 616V6VT UTUIHHEHLD LIFmFall (B GUTU|HHETEGHID
NS HHFHL (PYUTSH 6ITLmS aleNdbGHd. CFRBSS BHTHmen © NlEhdild HeiTenLoemUid
CamewngmLLGHTH UL 60SHH 60 HEWIL HTEID HemevHH(HEBGWD uTu|HHGem LFHF
ol G aunwssengid. Bgmamioul CO,NO,, NO alule Gamslbsd sglijsmen 2 fehaid
SHETMOMWISH OBTamNg(Hhdh CUTHID 2 BIFLBBEOOWITHSWITEO LFDF I (B 6UTU|SHSH6IT
6&01S  H(HBHLILI[HEIFH 606M60

® (AT SILVGH DIF D CLBULL HigmIbHmend OBTemHIL. © BISHUITET (HTHGHWD HETeNLD
SIBM) eHHEUTH auTweyd UFemF il (B aumueuTds CFWBUGBD eaEUmBHS GHBIULIHS.
(B Tmand  GpayeTen ealeafleamiLed el gBHHT 95%sper UGS, uFmaFail B
amuGeutapreal CO, Bameis OaTaiSHTGb.) UFmFail G allenea] LTHHOTE  QeiD)
SleVev  elaTUmGHUID BT aleweneurs Ualufler gyrsfl Geuliupleneo 15°C sl
GuenT ILGH GBS TILMSUD TBHHHHTHH. B o ulflear Emlsb@GHL CUMTHSHSHLOT60T
Fpliumer  GQeulILKHleneOWITGLD.

Weteupld el wmisemenl UweUBSHS yal GCopurly GeuliuwenLauenguld uFmF  afl (B

allemeenauuld aflenhidld OBTeTOUSHBEG LOTMI(HEHGHDH HIN6WILfIH.

* Yol euefoemi 60560 o 6o LFmFal (h euTwHHEHeT LIFsHTer L Hmadll GumpiLemel,
CO,,CH,,N,O, pymei, &Genmflenr Caibs aalliuplieien Caenaimel aluiameaun@Ld.

* waH0sMHe0 Yyl duler Ueen oiFswdsons o ulfjFsal B enfloummeT SHaHebd
SIJEIOTE  SThIBSH  CBTelen (PQUITH DeTelshE a6 ossi 6 CO,  eumuy
GoiIb®  6UEHIGMI(LGITENGI.

o sy Cureaipenen &myenioTs aleflioai g gledmba CO, BaslinBh CFuempamB
FT@meveusHein  allevemaursalb, STLPITE Curgl WBHWTG SHTeugll  CQUM(HETH6NT
aifisora’l  LfloawemL ba  eeliasicoghdaien CO, ey GCFjsl@ipemowimeid
auelioewieoggi et CO, LD SFBJeHgH aIemIwmI(LP6T6NE.

*  Gueud alleusmul BLOUYHMBHET, BBTLILBS HeYBmeNF FHILL Hlevmisened CaT (BHEHev,
on®, <6, GFbwfun® ey sryeootaad CHamueldr oenaid oigsflegs
CFevd GBS

o yal Gusurlienu GeuiGuops QFUILD Hetmoenul 10& 2 wiarsd OlHmTewniHeTerneT,
915Cx1H Ouflgid o midwrer CFC Guneip OFwWBenswingd OHT@GHSHSUILLL  6uTu]
amBHEHD Lalulerg eell wewieuhHIL 61 CFhHdH  616wT6mT(L6ITENT6I.

* AuFmFall B eurubseT GFHamBenowTe, SiaUBSeT cpevlD DIHBLOGHHIOTHEF
CemBIDeaHTH6eT o MlehaFlILBausHa allenernaurs Laluler Gealliupemev o WiTeuL [hal
OF60S B

 @Crmer uemL CauicuemLeuFled OCFLMTHGHF OCFNHSHID euTwdHEel LMBEH
SH6VH HIMTWTHS.

o yalwrengl euefoewileudh et CBUGHUTed 2 616  LIGHL LDEWIL 60SHH BT SLD 616060605
SIS HHTE @GFTaTaUTL] DIFHS Slenaled STewrlILB @ LIFBHFID 2o e6lTeng).
(20-30 km) @nip@shaid @BsFmamL e ILGHEBH. BHT cpeold Gfluieiled EHbaI
aumb  urgasoner  sWPwsTH(UV) salisel o fflehFluBausted s HTHen el
aueoemTL60HFH & SDLILGHUIEIeT LGaud SHBHHBLILIGS TengI.

* AUIGxhasHF0 @l Flgamid @GCFT@ID, HPWHTE SHTHEHLT  LleToU(HOTH  HTHSHLD
Lfluo.

c eflualappa soLsw sWusts sslifsel aow gl dgar  0,(9)
&L LIIflenas@l uBsSIULB  Dlgmblensy el fger  LIpliilaslin@Lb.
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@  0,(g)——0(g)+0(g)

(b) olEmbensv el dFaien @ LGS 02 ePeVBInBIBEHL T CFIhad @GCaFTeITES  LOTBILD.
0,(g)+0(g) - Oi(g)

(©) O, (g) GeueciBeoum Wigmanieien &PULBTH BFHTHmen 2 _Mlehd] QL EFaT auTULEITEMID
SimPon g fsamaaid Ifub. 0,(g)—=> 0(g) +0(g)

d) O, (g)+0(g) — 20,(g) CupLy gGFrer Bxmeamibd WBBID LIflenswiem D STHsaisF
gefeneouienmed @GFTer LewL LOTBTS SQLILenL WSHTHL GuemriiLBLD.
s @Gamer UMLEGH HEEG LUWEHGWL eumydssmend GBILIGs. (CFCNO oalu
6UTU &> 8561T)
* &8emGym yBemmGym smTUI(CFC) Cajemeuset @Bamer LML SGHSH HHIG alemenalds@Ld
LTS UTLHHMTGID 6Tenid GBILULI(BHS.

cl ol cl
I | I I

F— C—F F—C — C —F F —C—Cl
| | I
cl c cl

&BermGym yGem@ym smueT CFTemeusb6rT

* B85 GaemeuseT eueMoemie0hHHen CBUGH MW DDLHHI DIFHFHHUeTen HLOULBHTH
aHTBEHHG 2 _ememmeaughteo Cl = Cl Wewewtlisset  dnl L UNflenswienl Hah WM 60
cpelisld BHTEIBILD.

Cl Cl
| |

F— C — (EF);JYWF—C— Cl +cCI
I
Cl

. @bs GGt swndar cpedsd @CsTaILar Srésn Ufbg Gueb cl) swrser
cpels  Gomaslener  Liflenswen wg  Gauiub.
O, + CI' - <ClO + O,

« aalgud @bg CIO gaig sgmpme U dF@i ol Sreasd Lfiba Guoaud cl() swmger
cpevd  Giomerplienent ew(BLD LIBLILT&ELD.
ClO" + 0 — «CI' + O,

*  Beleummment cl.O swngear  cpevsid e IprlssiLGasted ombs  cl.Oswnga
cpedlsomeng e WewiGld @Gameam cpevdammisenL el STHHUfHEH  @Bamer
Uflensdsrer omebHuTsdh CHTHBLGLD.

e slflevwmpmwsy CamBplalle@ld euTulssseT UM  LOTERIU(HLET  H60HBHIMTUTHS.
QUGITILDGITL 60GHFH60 2 _6iT6m  SIOeL UTWHHET HfleD HMTUSTL BT DILOCLSHSHETENLODUILI
QummIb.
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BhH DIOeVSHHETMLOWITETHI,

(1) oulev eumubsen aIeMDETGIL 6050 HTEWILILIBD SieN6)
(i) oulev auTuHEH6T Hfled HOIUID Si6Ta]
(i) Gapmeipid DIOVGHHE aIedenlD

S FWBleL HRISUNHBESLD.

SIFBEMOW Siflev W CHTaEmID alHd GBHH WTamaHHESG DSyl LD CFUIs.
auafloanieuggled 2 eften CO, Bfled @ewbgl Gloaienieowralul srueals SIfedhmsbd
SH. @AssTuaissifleown pFled soyausme mifler pH OQumorend 5.7 Sevd
GopeueLwior’ Lrgl. e CO, wmip Bfled &b Dibbem] GLoaTaTOeVLOTE: SIS
IOV ML 6T6NISH H(HBHLILIBH6USHE06M6L.
aafigd SO, , NO,Butalis  oiflev  aunujdbael  Bfled  SHMIISHTEO  6U6TEILIGUBIBETTEILI
geoyflesiieon (H,SO,) , mpsdfles oufeon (HNO,) auslue Garaimeugred bifler pH
QumioTeTd 5.7 @D GHDBEUMLUD. BHHMevenD DIO6D DMLY  GTEILILIHLD.
250, + 0, — 280,

SO,+H,0 — H,SO,
NO,+H,0 — HNO,

IV W GBLIGEUSHET LITHHLOTET aileneneysementl Llaeub el uImise el FHienemTu]L 6T
el ®.

IOV ML HTTEWIONS Hiblenevdeiev Hiflest pH QuUBIOTEND @HenBeuenL Ub. EeleuTmment
&1p pH OupuorembiseT Bfled euTIQD HTEUTMIGEHHE WL (B eJemetul B 6UTLD
SIBIBHBEHEHGD HEIG LWSHGLD.

HZSO4 , HNO3 Gurei  SIlOmIB6T LDewTemed o 6iTen  SeOIGerT  FlodlsCammiF
Caijmeusmens &mrHs ieiiaiun suweimamen (Al") Biled albalagh. B Waiberag)
yoaelar euenj&dle@ OSTOABUT. HH@GHD UG almeraldsa@LD.

Levtenten g eUOHGHTHD HIN6V LML HITEISHI LD6wTenNeV(Hbdh GLTFMERT (LPGOHMHISHEN6IT
GeueMGuiBmILD.

FEOTNIHBMBLIYA|HET, FeLMeUDHH0 FIBLIMIB6T, © BGeuTsdHHe0men DINLOLILIHET, LITORISHE,
&L60&H61, GOM LT auTsemiseT GUTEmBameuuDd Diflev WemPUTET HTHHHH M0 DIFLILIGHSES
2 6iTeNM(GLD.

QLITeVEMLOBMI, FEWIEWIHBH60, FeUeMaIHHE0 CUTEIBMa! IOV BHifled HMTUILD.

LTEDB&E6T Fijhd OLHLOUTEOTET Sl UmBHEDHD DIH60 emPuied SHemTulLD,
215851H Bfler Ca’ Mg* Ganffley oiFafiiiugred Biler eusenouib(Hardness)
SIH B HGLD.

LoGuITEmT6L © 66N hFSHHHeTemowne LMy o Georad GFJemeusmsst Hi60 LDMLOUTN6L
SMIUDTEV, BFFHHHeenOWeen LUTT o Beoms SHWwaiseT HHLe GF(mLb.

SIHeT alleneneurs GBUTLIL BHfle SINeLSHHETENID, 2 aITSHHETENLD, DHBH]TF6I
Gayemeumeit, LTy o Geurs Sweisellear OFple) dluier OIHSFHEGLD.

@efl @pamwenl ysmy eleiugl wrgkl eer  Lleteumd  ofl LWkl erl et
FHIMEMIU|L AT OIS S aflend Gsb.

Gurl Ly eursemisefelbhas CeueluiL LG S| auTueled MBSTFST SILBIF |66
anusbaebd (NO) saeenomLung 2s6rme &Brrumas@m(CXHy)g{Lréjémmmm. Gflwd
sFHiler werelaeoulgud 15 °C Geub Guopul L Geuliupleneoulaud oemer  @BamaT,
Symal B, QuOgTLdl o0FBmBed mbsHHCrBmI(PAN), QurTld OGuerguilsd
mbHHCIBmI(PBN) wBpid Al Oammhised giamismasmens CHTBmials@LD.

®Ohs @ramwerl QUTmHeTHeT @Gilw @efuler (weralansoulsd CHTeETN3IS GTBEMLOWITED, DI
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“eefl @yamwietll st elenILBa B,

SIFH6 cpevld CHTBmIOISSLILGLD APl CHTRISEHIEN60d HiewToHmEHH6IT 6161TLOIETL 60560
oa(BHTL (LD Hettenoenuld GmBLLICHTH ehal &Llev HBsH SHeny Gumeaiml sl duwelld@Lb.
el @rmgwerl Lstflear Leeumbd OFeLaurs@GEen OHTLIUTS oTaueal(hdE Dipsleyl L 1D
CFuis.

elGHeie SHSTHTID, 2 L el SpBlwer g HTHHD  alemenald@id

@6l @rsmwer’ Usmy, elsalear sansd 051@H s GFans@GdF 0FasHHIeuCHTH
B L0, Bementi] Gumeis CaHTeNMTBIBEHHESGHD HTTEIOTEGHLID. (OHTHIHED HeNevd HICTTNHMHHE,
O, 9ymas’ G el 2 I saundlbalitbelSHeanme)

abFHralwed HrelwmsensdF CFmHd allenendeo

O, o el Uemenililbsel 2 ML aHBGe STIEIOTSHEIBENIOLITE, DGl BLILIY
SILRIFWeTen © BuSHHI Gumheiasees(Lwiy Gureim) GLUTMi(PeDBLI LIHILIEGM6N HedeUsHL UIF
QFwInICHTH LmLemaisefled MMl GummeTsenst Gealefimsd GaFuiuib.

aueewTL_60HAN6i  15H GBLUBSHHID HTHBMBIH6T :

CHThIEeL BHlenmevsHalenlbendsen qeflenwd FepFosuighl suefuilen 2mBaT (B HeTenOeNUIS
GHMBHG LD.

el @rsmwenll Lsrflengl elensnemsentsd Hreuy aueni&dd urHlybg 2 eTenm@G. S
alleuFmuiLulisemen elenenFas0 @emBeleNL U HTJETLOTEGLD.

Ursrer QFTBEHei

LUFnF il (B elenere) - Green house effect
IOV DMLY - Acidrain
UFFIL (B 6UTU|EEH6IT - Green house gasses
@6l @TFTWeNLIL|SBTT - Photochemical Smog

@Bamenr LewL GuTedeaufigdsv - Ozone Layer depletion

srellps s 2 eafBaseln

Qememil 6UFI)

allgBuimr & feelt, el migei

@Gameil LmL  GQuTellevIfIHD (CHUIHED) CHTLTUTET  HJ6)aH6NT

SibeemLp HMFeronds Il BSHHI6TEN FhHTLRISmeNS ST B 6L HIgH6I

sefiufl G wIHIT GsGw  SnflayBisH6e0H6
LT6dTeu(HLD BHIUILDRIGSEN6T  SHQLILIHL WITHES O\BT6iT.

aU6MLDEIL_60HIN6I  LIHL BHM6IT  E)60ThIT6IT60

aueMLDewIL_60HaN6 &L LeniolienLl eflelfl&HaHe0

aUEMLDGRIL_6VID LOTFEML UL SHITIOTGHD ealldpF CFuBLUTHHmen allgmrensm  CFuUIHeo
uFeng of (B oleweney, eofl GraTwerl ysTi, qGsmelemL  GumelleulfgHsd
OaTLiuTenr  opfldma  HWmflgaHs0
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CxpiFd wlL: 124 wells GCeswpurTBaeiamsd sHCxmMendHed GOHUBL
STHBEIBM6N  [HIENIES LT TUIMT].
urLGeusmenaeit: 06
BB CupiEeT: o HHBHTENL 6TOTLENSG  EUHFUWIMILILIT].
o FHMBxToNGH GeuaiBoum LML BEHHG BewLulevmer CoumLT(HEemens
&H6V[H |6 T WIT(HEUTT.
o LOGUILOTFNLH6V 6ITLMNS  leuFIiILmy.
o Lewicwifllily, LewIeRllell 2 _6UjHHETMD, LT  SILO6VSHSHETEMLD
Spdlweupenm  afleufliiumy.
o &NCxmmend wWTFMLAUFID OCFeOUTHGHF OCFNGHHID WllGHF
QFwpurBasenen  eleufliumy.

*  amBsmend OHTLIUTE LsTeu@D el WhIGmeT 2 66Nl Hdld H60HHINTUIT(HS.

o amBsmenid eretiG Leuller WIILBHCH DIMIDHSHIGTEN IOl WTGD. Sl
Lysrenonsd SUUTens, 2 (HOMSiul LTenps, iDL WBLTNM Ul P63l LITens
QUM BB ETTEVTEIN ]

o amBsmemomengl LeCBuriielmba 100 HGeombBmi oo eueny UFLDLIU6TeNSI.

o BBameNOTOIEH HMIUILGS, BHileL cppdluleten UGHFH o160 RTewiB L Henernd
QB T6EmIL Gl

o FHBEHMeNOTENH BHTIHCHTENHBHIL 65 WL HHTHHD  Lfibdl  bicbCHTendHIL 6o
o [ILbH6IT, SHONLBIGMeNF GFTh@GHD slaLGHmeLD @GBIULIGS.

*  Guaib, sBEHTeMOTaNHl auaenIL 605 e[HhHl SHTILF FhbHenuwlll QUBBI DIFHemeo
Cauliug FaHwrs il Lelemw QeusloeiSHIliures  enaldbdmlugdled Limiseaillis
QFuIBemgl steLMBUILD GHBIILTNGS.

* 16w 6T6ILIG 6uedlenlo  LOSHOSHTH Dwied LFoTBm o6 &b PG eed  GNILLIBS.
DIFHToUSHI BHFl60 HEVHAHIGTEN DUIGTHEM6N LOGTI6TN6IT0 LB eneudHSHHdHd (LP1YdHmaEl
olens @MIULIBE. QAHeil aleneTalTsd LTHBLOM LISHTTSHHhIb6N Loenteniled CaFihdHe|L 65
DIME) L6 H1600 N B HETHL_ 631 QMIHHIONEH  LIenemIaudHen SHIJ6wIlond LoewT OTFenL Ul
QL (eI eT6ILIMS 61BHIHIS BT (BS.

° O elemenelTd BeVHSID HHD GBUTLIL B LTFMLaICHTH DHT allenerTelTd
BFe0hbH LOTTamISE LDTFEHH6T LIFIOTBBeNL QISHTEVID DT LDTFENLUID  6I6TLIENS
QICEN:E: I M CE:

* 3HCHTH, LleiiaImd aIPHTNEID D6 LOTFEMLUID 6T6TLMS 61(BHHIHHTL (Hb.

* ouefl wrgmLwE  sryeworGld  SO,, NO, Gumelin  eimuibeel  mIPBIled  HemJel g6
alenenaitag Careipid euedenio bes ufevmsst (H,SO,, HNO,) wesigmi 61 Gaieugmen
LOGOTENN 60T DILO6VGHHEMEMID 2 UI(HLD.

* OeousuBouml elldd OHTOBLTHHEET HTTEWIDTES DT LOTFEMLOUD MfldeT CHTLTuUTH
SN BB HUWMFHEGIOTHI LoTeialsn] aIAILBHHIH.

*  ID6WTEINEN SBILO6VSHFHEEMID, 2 QT HHETNID, DTN SH&HUle CHTL LTS  LOT6mT6MHL 60T
SH6VHGHIMTWIT(BHS.

* MBHOHTOAB &SP BHD, MBHOHTIOB HIPICUTHETHEHD GBHIIQUITS LD GIL 60T
CaroumTeLDIUBMIE0 DL MIFIU6I6N LOT&EHH6NT Lo6wIemIL 601 CFiHhd LO6WI LOTFEML U|LD.

*  UUBSHHTH HMLOBUI DIBLDH60, 2 BeuTHLOBIDeH MBHOHTIH, 2 Geomsld LTfGH0HBHHD
SMJEOIOTHD LD6IT LOTFEML_UJLD.

o ANIFTUSHIBBTH GBHTLABSHID HIILTFID CFUIISH6I NeN6TAITS LDGTHTINGT 26T &HaH6eoTenLD
SIHBFUUSHT60 1063 LOTFDLUILD.  eN6UFTUISHBHIBDBTH AHHBLOHHID aleUFTUl STFTUIGHISEDETT
(uFemen, LieWL HOBT6060H6T) EHEUSTEVID LD LDTF6HLU|LD.
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*  (pemmenWIBB alenHUlley BlevhHmSBL LISTUBSHSHINSH lensredTd LO6WImIL 65  LITHBLOM 60T
QuTmeTHeT CFToUBHTEID LoGwTENI6D DL RISIUIETEN  FTHHIOMEN  Jen6nTUl 2 LIL|dH6IT
LosoaT6emT 60 (hlb Gl HRIGHAISTEVID LDEWT LDTFML_ULD.

o FlewIo OTHHBMEN, (LPOBMIOWMBMB  (WewBuiled GeuelCUIBBINISTEVID, Big ) 6wl oL]
USTTHBHHIH6T60 DL MISU6Ten LUTFe_Geomdmidbell, 2 LILoHE6lT, BBID HFHdH HeienLOUIT6
Crmpeng Caiemeudell DT 651 CFT6USHTEVID LD6TT LOTEFEML_UJLD

*  Guwaud mBHOSMOBOFLBLTHH6T, 2 uligel B eTflOLTMHET HBH6ID, 6I6TLI HIT6RIOTH
aeuLer BFmID CFHTHIBEL Hlemevd HIewNbBmBHN60 2 616  HhHHID (FOLIT), FUID
(Gevl), Rraid CUITEIMBENR! IS FHI6NTNHMBHET DT 65T CFTUSHTEID LO6TI LOTFEML_UJLD.

Uysren Qatpser [ eaeviemasmbser : Key words

*  ewTenNledl LO6VHFHEMEMLD - Soil acidity
*  LoeiTenlledl 26T & H6ienLD - Soil salinity
*  LDGUT LOT&FEML FH6D - Soil pollution
*  wewr flliy - Soil erosion

soillG, wHIT BGs&w  Ddle|BId SH6e0H6N

LN6IQIHLD  BIUIDBIBNET  SHQLILIDL UITHS  CBT6iTe.

*  HBEHMNID 6I6MLINSG 6INTUIBIHH6D

*  LD6WI LOTFMLUID eIPlHemend @GHmINLIL 60

*  LDGWIEINEN SIOGVSHHTENID, DTN 2 _QITHHETeND HUIaIBnB eilalfldsHe0
*  LDGWIIFILILITENG] LD6WT OTFEMLQIHBE GJHIAUTGHID HHmEH alalfleHdHe0
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Cxigd L L: 12.5 &TevBleney LOTHOL LOHOID BT QFedeurdGael umpl eleufllumy.

uTL Geuemerdell ;5

sBBHB CUBIEET o  HTEOHMED WTHMLD 6TGTLMS  EUEDFULIMILILITI.

o LMWaIDFFS BaTeLmIBET LOTHMIPMIUSTEL GFOHUBLD HTHHMEIHEM 61T
efleurfliiumy.

o UNBHLYL UTOMEET 2 (HGHHV, HL6VBT LOLLLD 2 W([HBH60 Sl
QUMMIETT UTSHBLOTET allen6N6|BemeNd  &H6eVHGHIENTWT(HeUT.

o  BHT6LHEN6L LOTHNEIEET HTYeRIOTE Flov mEuIemIE6T NOHOSHTIOUID
SpUSS SNHSIE BHEOBSIDTWITHEUT.

o  IWHOFSTOUWD SpusHmsE 618 ChTadueTen o ewiewiml (hdh SHTeur,
alevmld Qemisemenl GuuIfHeury.

o FWHHT BIFFMCMTLLLD CeumLBHeuBHTeD FHUL SHInlgUl 66N6IT6H 66N
eleufliiumy.

e BHTEUMIM6L WTMMEIGET STIENIOTS GOULSHES LTHBHLDT 6
aleneneysel GHNHH MbmaE SWTFIILm].

urLsmsd S LIONGauSBSIW Wl e|BIs 3560 H6l

“@revplemey” 6T6iILIGl WTGHI 6160 omewredflil D el LITL $Hend  DIemIEHb.

BHTEVHIEN6Y  BILIHSHEMETHET  [HleNeOUITHD BTN ILIBOISHE06N60 660D DBl HTEVHHIHEHDH
&sTevld CaupupausTard PuUIBmHSWT @ OCFW6TWPHBUTGHLD 6163 LIeH SHU|LD
© HTTEnIBIBTL LY 66N EHb.

@mewmiH@ 20,000 eUBLMISEHHE (peteni Lellullem GeuliLpblensy @&HeDmeausnL hdhl LIebHL 19
sl  CxhremlullpbiHemioenul  oTemIalTohE a6 @ . DHHCUTEHI el  Geuliuplensv
gBHHTY 5°C Seumed GHenmauenL HHIeTerndl

@BewmHE 125,000 QUBLMEISEHHE (psient, Leluller OeuliLmpbensy HemIFLOTe  Di66e)|dE
o WihHCHTH UeNdbaLl 19 LDeneudEHD (Hlemdlwr), Leilldbal 19lILenL SEHD 2 (HEIUIENLDUITED
sLeOBT WL Frrgfl Senelew uridss e WmpiseT (4 - 6m  eueny)
AP B HHOHLMNS oTewaNidH@ alend@GHs. (BH gBHHTY 125,000 eIHLBISEHHSG
QM HLa HHIPD QuIBMSWTE @ OFWIeBULTGD slard GBEULIGS.
yaluflsd gLl L FHllel HTevBlensy LOMBBLD SHMJ6RIDTSH, 2 _6WI6) HlenLdbobToB GLITEIenLDULITeD
L GeurmFyerd Gumeii 2_uliflemiss @Cruiguite DiHHHmwenul eNlemdEHs.

GflwensnF &B3 yailulledr LwlemlILTens, LOBBID &HIpBd HFFeir Comenid GeumiLiBHse0
SMyeons  Lell  QeulilumenL Sl GefliFFwemL HID  HewiL  STVFFHBID  BuTety
BB TR 61(HSHHIHHTL (HB.

&LHFH 650,000 aumL HTevHHL Lailuled QUIBenBULITES 2 _[HITHU LsobEL 1 Den60 U|HLD
(Blendlwir  wsb), GewLLLefdbEllg emev WHD (RewLbSlenFwii wjsld)  o8luieumnsleor
Curgl sTURTOTTL enFL 1961 SisTauTengl LeLedwenIh@ 180 SHiewldmaameiedmal HeLelwIgmIha@
280 glewllbend auewy (180ppm - 280 ppm) LOTBBLOHL HAHIGTENHI 6T6iILINSD  6Ml6TdE) 5.
@mUSTID  BIBBINNgeT BHOLULGHUI®HHH SIml alemyuled UFenFai (B 6T |SHH6NT 60T
&L OFHTLiFFuns HEfHH aImSHmenowlTed, gnuUbBaeis Gsmremoul oBBID
AL gmips (local) sreupamedGamenmisst CaupiLBHS 0 DievevH GLUWITHBGN BTeVHMm6v
LOTBMBLD 6TATLISHT60 HHSLILIBH TBEHI 6160 elefld @ sb.

Cued GdaTevpensvd Bsmevld GeaumLIBHevTand SuBmBWTEHC Hadlem GBuig
LOTBBRIGEHHE DIUTBLL L aIenHUTED DNSHITE0 GHlp60 BH HIBHIDSHSUILIBLD LITHEBLOT6
QFELMTHGHHETT HTTWIOTSH HBLDHHOHTHIBTES E6UBIBTRILILIL (H6TTENE] 6160ILIN LOT6TINITHE,
all6uifl & @ b.
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*  Uemeuld HHLDeH6T Lo Hemed @loed g gBUBHSILLL  LUTHBMe  ClFe0auTdHEH a6l
SITENILOTE [HEBIQID BTEVBEM6V LOTHBBRKBEGE JHINTE6TENE! 6160 GemhIbTeu LI BeiTondmas/
FHCHB HHILBUSHTH LoTewIaNThE alalfldds.

o yBasmen fAulsv (Global) Gpra@id CuTgk @efiFdlwimer LB6L WBEBID @TTHHTE0 HTeramere
6TENTEmN NS LIQLILIQUITSS GemBalenL_alBHT([H, GeulILIOTET Lid6ed oM@ EAITéETe 66l
oTew 61 & 6ma  LIQUILIQUITES AH SIS HF CFOHlaIBend HIaderler cpeoLd
61(BHHIHSHTL_L LILIL (H6IT6NIS.

* 1830 OQamLdbsld 2012 euswyuilevmen &Hmevdhdien Lalulenr Frmafl GeullLupensy gBHBHTLD
1.08°C ufleormed IFHBIFHHI6T6NSI.

o yollufletr &S1p  eueMipewi6v  GeuliLplensy SUSTID HIBBITeTgsT BHBLUILIGSH U ®HHSI
OHTLIFFWLITS P BF HBHI6TENSHI.

QL SMIHCHTENHIH6N DHHUI DIHEVTHIGHDH6T60 DIMIDHSHIGTEN [HTHBEHHEGHDH BN &G
empailpFd 1950 Reor  Wetteorm  LIglILIQUITES  HHHBF HHIMNCHTH, WwHHW  CHm_emL
SenlsHs S LIJCHIFMIBEHHGHD HWL HEID DMPIDFSF LIQUILIQUITHS & DBaINL HAHIGTENHI.
(QevmIend 21 LIL)

o aCrmiurelsvid, spFfuimelsnid, SieervdGredlwmelsn dev LIF@Hamiseiad CaTenL Hrevdhdlev
Caxpmeiipid Geulil Semevaserieir (Heat wave) eteitenidbend 1950 &eifledt Lisieon i HifloHamieTengl.

* 2 eudlail Fev Lf@HaFmIBeTs0 HHMGCHTML HEVMDHHET DFHH Dieeled giLIL BeTenCHT(H,
HCHTML BTV aiFas GUfiGID B HuienL HHieTengl.

SIS QWD FTTHHHTH GMTeUebHTBBIGHNT ANHBHOHBIOTEHD DIFHH6I606DLOU|L ILD
© _(THEUMESILLI6Y 63T 6301 (LPETT6TT60T.

*  HL6VL BIOLLID 2 WIHD iemeuTendl SmUSTID BHIBBITesmgst SnSliGHenul SienL uoCuTs
ugliLguited AHSFSGSWD CuTdE STewILBEH MBI

* BLbHH Qi HIMIH HTeLHHL 2 60&Hl60 2 66l LieldbdL 1  1DeN6VH6MeT  (Flemdluir)
uslld sl 1puilesr  SieNe)] HIFIHIDTEHE G MBEUNL HHIGTETH. Cuoad, DHHTL 195 @I
LM CHFHMBUID HFETeVTHEMBUID GploR6ITeN ListTdbabL 19l ILIeNL_&H61T60 LIeNdbEL 19 &HenBalsHL U LD
SIGTOUTEIFHI WO T BIb@ 34 HaT QFHmeiaisy Rmbadl (1992-2001) oemrOL TeTN3Idh G
215 Sar OFmen euemy HBFHH6TeNGH (2002-2011 HFTUSHSHSH6L)

* Guwaud o éE&I LITEHFH HL6060 2 _mBhHEH Hemevuled 2 6iTerm LeTdHL 1QUILIENL 6T 6r
FFID BLbHSH HIFMIHHHL 3-4 FHABHID UM GHMBEUML [HSHIGTETGI.

* QI SIMIHCHTENGHIH 6 Lielldbml 19 SleNelTendl HUSTID BHIBmrewnge HBUILGH U ®mbEI
RMm HIFTUHHHBG 1.6 FHAHD 6UDT GMBEUMLHHI OF TBENT6NT(LO6ITENS).

*  UGHCHTEUSTID BIBBTwNgsT BBUILGHUIIHHSH SL60WL LD 2 UImD IHTadH S b
@rewi(h HIBBTRIHHN60 DH6 iHHmeH ol 2 wiieuter GuBITaISHmSB GLBIICHTH,
1900 QaTL&sD 2010 eusnguisd SLevwl L o wie] 0.19 15B@T euepywmengsl. & @f
ABHG gBHHTY 3.2 WeveifBmi  HSAIUTEGID

* sBlurgl euellioemiLey  HTUMIOTTLDFL 196 6]  LWlevellWendE 400 LGS ST,
QBxer LB, e Llvsllwedd 1803 uUGHEHeNTuD, DBHIHITSH QL mFL 1963
3ieN6Y @ LlsLellWenidh@ 324 UGHH6T alenJuiid DiHsflbHieneng. GComuy Diena|sHei
mBHOHTPL LT Fb@ werent Rmbd Gumorermisnsen el (pempGui 40%, 150%,
20% oiFsfiurglp.

o GoBLg ety U] UENBHHEMIHID DieTeuTeridl, Sl bH 800,000 ewr(BHH6160 STemrliLL L
o FF OUDIDTEIRIGMET L HUNFIOT D6 2 WITEUTEIHTEGLD.

*  HTUSOITL mF. (B DAHH Senaled 2 MlehFILGUSHTE, MBHOSTOB LT FbE (perert
srenuilUlLeng el &Led BHifler pH Gupiorend 0.1 @eumsd  GenmedsnLbHa IeTengl.
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s srevpmey CaupiLBaset sryewions Beww Uaaeh sipgslwrea (Extreme)
SHTEVPHIM60  LOTMMWEIGET OQHTLIUTS wiewelisd el LW QFuls.

QeSlemWLITel  @GBralellsel BISUWW gBubausTed 2 ufllidCaF s Hm &empd
QUL CFHmIsEHID  elen6eTdHe0

Camemm@Lm(Tornada) plewevemiodel FBHW gBUBMSHTD 2 ullid s HmisbEmHLd
QuTEHL BFHBIBEHD &llemeTEH60

et IOUmEHE@ BuUTEIB  BleeVeMIDHET HGHUPLD  GBLIGHS GIBENIOWITL  [HT(HE 61T 6T
QurmenTHTIl  CUTHEGHMTHHIH SHiwB, SLLL  HHOTEOTHHIMB  UHUIBN6T LI5S
UTHBLOTET  eNlen6Ie)]d6lT 6JiBLI[HH6D

upl_ Fwimer BlenevsnIDd6T BHH(WPD gBLBaISHTEL Fev LITEHFmIGaTe0 2 6wia ILITgHIBTIIL
(Food Security) urgésiibgHso

&L6L B I LID 2 Ulf®He0 IOBHID &L B GMBHBTBBISHT SHIT6RIOTH, HMIOUITTH
SHTDHEVRIBETNID HAYBTID UTIPLD HHeT QL b Guwy CrFGSH6D

A 1HG0 LNTCHamideiled HL 6060 LINGHHL 19 2 ([HEHI SIMBENLIOUITED, LI BHTIQH6NT, F6v
eiimbeir(seal) Gumeip @GeMilIIT@HFRIBaTNEL AUTUDD (LPEMEVULL 19HEHHE UTLAL (LD,
RQemy CoulemL NIICHFmIBEHID DB CUTENSHTEL Diewar JPHOBHTIABEH CUTHEL
@60 GeuliLplensy HHBFLSHTEO Qeulill LIFBHamisellsd suTIplD DimISH6T Gyl
yBsmamimealaiLimed (pBumiensulB UTemiuled Levd GuwFeasTed AHINFEHFRIBTED
BB AUTIDHSH DBIBIHET SILPFH60.

*  SIPHOSTOBSH CUTEHID U IHMS 6IHTEHTHHUETEN HEHF HTOUIHIBEMUID 6)160MhIEHBHEMETULD
UL 1QWIBLIGSSHIOTH!  LOTeRTIen] LA ILBHSIH.

&L60 Bl  GQeulILmBeNsOU|D  DOEVHHEMIDUJD  DIFHBFIUHTE  (LPHEDBLILITENMBEHEIT
GeerBIBH60

DFH®H 2 _eviauTen HTeVHMeY CHTEHIBINISHTL, &M BdHd gBLGBID GUTHE SHTIeRIOTS,
BHTHH6NT AHH Slenellsd PbHH CUTHEL

CrwBenawTs DimHSIUL L BIINFEsFmiseaied CHdbadl meldbdd Fnigul BT 66
QTS IBENIOWITE, lQIFTWID, BIbeT 2 MBUGHFH PSWeuBSled W& LITHBLOTeT
emeTIR|H6IT  GIMLIL 60

auelulled oI mSUeTen  Brreluler iene] CaumiLGaisHeT olensalTd LIPS H
SIFHBFUBHTEL  CeeTeMIOUHEHGHBEHID 2 _60TEUTE  HT6VHIH6N60  HHEMOWITE  UmL &
SITEOIOTS  Bid S GUUTHLD  gBUBHGIMBMIDUWITED, NIFTUISSHET WBH  LITHBLOTeT
lemea]H6iT  JBLI[HSH60

syl NCHaFhHdib@E IUTED  (IPHMBHHBMUTTHNT P H60, LDMEVH6I60
o _eplUETIIGLTOe)]  GHemmalenL_ S0, OelsTen ICLImHE, GHmemL, Cdbmeienerm GBI IEH6T
Cumememel IFBFIISHTL FHBMILTH MBHOBHTINN6 15FHI LITSHBLOTET 6Xl6n6TTe)H6IT 6JiBLIL 60
Gasmeitemen  GpTUIBsT (uThAHCL, -OQsmeoT-,COLBIE, HPNFFOCHTUI) HH DleTaled
LTQIRISH6I 6leneTeNTd, HBTHTIH HIMBUTEVID LD&EH6TT eUTDEHMNBUTEVID, CUITHETTHTY &6
BHID UTHILSHH6T BLBIH60

BuiBenaswins gBLBLD erevaiGarm - sumeferm(El Nino - La Nina) Hleneveniogsit GILifgib
® HHTMLH60 LOBBID [HETLHTeVHHIHE HeVeYHED SHTT6NIOTH, HHHBHCHTEML  LOBBID
CeleTemIOUMHEBG HENEVENIDEHET 2 (HEUTH6D

Coauild, @ GUMHL HTEVHEHL QUITLHUD LIHEUSHTBBI enpSHeren Siere] GaumiLiBeugsTe0
SBCBTH Remewibhd leUFTUIS MHBHOBHTILED LTHBHILBIH0

Urasrer OG&FTmaelr

*  BHTEVHEN6V LOTBMBHIGEN - Climatic changes
*  wmwaHaEBUTT Geusimsd - Coral bleaching
o Qeauliu SIMEVEH6IT - Heat Wave

* 6160 el Geurm - El-Nino

* 6um euileomm - La-Nina
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srellps s 2 eafBaseln
*  QEIILUFBEM6ED LOTMBELHEMENTH BT (BID SUEHTLISH6IT
*  GIPeL &MihE LOTHBBEIGET CHTLIUTE HI6)] DBlHemdHern, afigBuim s&rdset GuTeimse.

sl wIHIT GsGw  SinflayBisH6e0H6l

LedTeulD HIUIOMIGBmeT SlQLILIEDL WITHS 6B TeiTeH

*  HTEUHIEN6L LOTMMID 6TGTLINS QUM UIMIGHFH6D

*  alldF GFUBLTHSBET SHTJERIOTH, HT6VHMeVUNed ML (H6lTen OTBBHIGmeN  alealfl&HaHe0
*  HTeVHensL OTBMWHEIG6T6T allensnalrs, eJBLL (HETeN LITHHIOTH Henevsnodsnse  aile)fldde0
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CxpiFdl wLLID: 12.6 w&1FH OCFWUBLTHSHET STIEVIOTHF G660 GBLL HInIQUl  HTHEHHIBEDEN

BlaITsGasBHTE LleuaiGalml (enBEmeT algmyeamer GlFuiaIT].

urLGeuemenssnm : 06
sMBHB  CupIEsiT o MBHIHMP6L LOWIDTESED HTIEWIOTS JOUIHLD LITHBLOTET  6X1606T6UBEMEIT

BUPTEGHEUBDBTE (LPeMMB6TT, 2 _FHHH6MET DUSUIEMS 61(hdHHIH ST (HEUT.
usemo @rFrwensHer CamiumienL  alend @eury.
GLMOTHEEIBN BPUTHHHHH alHHHE0 CFHII LIFeNHENLI LUIGTLIT DL
GI6TIEHGH6UITI].

o FHPUIOUTHET (LPBTEMID (LPEHMBENEH  HEVHSHIMTWIT(HEUT].

o S 2 MUGHHEN 6TENID TGS (HENE  eXleuUFILITT.

Ut oz SHULIGuSBGHW  SirflenidSe0sH6l

eileupld o FHMyeumismen 6IBHHS ST, MBHOHTHL DlalhHs STrewions B&)
cuenguiled GamepSiwjeen smBTLB UrsFfleneisenst (PBBIWWSTS boHE el  (WuTgl
ARLMBUID, @606 158 gBUBD UTHLILEHT SOITGITHD HEHOHTHE0 H(HLOBISHEMEIT
Fyns (paTend CFUIg (PETORIHGHHF OFe060HBHHBHTGHID CIILIMBUID LDTRIAIHDHE al6dhEHb.
e CFC gme ugdeors HCFC uwei®ssigev.

o HCFC eaeiug) maygear o _midujemen @&8emmGym LGamGymd smer CFenealbenm@ib.

H Cl Cl

| |
F—C—-—Cl F—C—C—F

| |

F H H

HCFC @eb 2 eaiten C—H Wenemilissmen Sisliaum auerioemiLsughdler GuBu@denul SienLw
weireny, gl LlflenswemLeusred HCFC  eauefwewiLevd glar BCuoBu@denw  SienLeig
GBI AIHTeO PEFTET LewL LUTHLILSHE 2 _6ITeNTald] G6DBalenL W|LD.

Gusuib HFC eataitug) mayaer o midluleien LGemmGrm &mue CFJenalsel y@iD.

F F

B FCasTenauseied &Cenmie SieMIHH6T E60EmeVWITHUTED 6ol  LD6WIL 60GHH6  GLoBLEgluiled
alpaldsliul L GCenmfear cpsudsmissl 2 BuUsHFHwmag Sl wngl, e HFC GFjemeusel
@Gamest LML WL LT ILIFHE0Em6V.
Fub GaFrdbaslul L QuBGBTaGE LFeoTs FD DiBB CUBGBTENELL! LWETLIBSHSHISH6.
AUTHTRIBMeI(HHSEH @LLe0s0 CFHD CauellLBHg aueuled 2 6Tem LOT eUTU|SEM6N, LITSHLILIMBNS
QAUMU|HHENTS OTHBBIIHBETS b OTBHBlEmen! LILIGTLBHSHSHIHEM.
Qufigid @60 CHWIDTET AIIFFSHS  (LPOSHIGMTHIU STBMI aueY, GhTUIB® aIIFFHS)
GumalB UIFFHI  (LPHELHETGTLITED (PSS BT (BEH60.
Guguild, MEBWITENSHHHH BWIODTMH WIBHBI U, WETFDLHGHIeTeN CUT(HeTHmeT  ewT(BLD
LWIGTUBSHSHSHIIWeTBTSL LRSHULEF CFUIHe0T@HD aTaGLMSWD a6 EHb.
o giyeoid :  BImerdl WTBHeEIOIDT(H euemHUTled LDTEFMLHHITETSHTUNET DiFHemedtll LiflsfiLg

CFuIg Bewi(Bd LWETUIBHSHHETD et GBIULIGS.
ysmenr Gsmen enoWF &MBMTL60 Lif&Fdlenesenmalul, LeldsGsmend GeuliineL $ed, @@l LienL
BauleuenL B CuTeis SFBBTLB LIFFFlenearsemen (PsTemd CFUISHMBEHTS © 60HeMTalLl DL L HFH6D
wpuwBdse GoBosTeTeniLBHe CouewiBd eamLemnSHS GHBILLI[BHS.
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o @Gsmel umLmWL UuTHEGHD GreTwerll QuTmeaTHeT MasHCHTIHN Hmmpulled
WeTGaBBLemL HHieTen HTGH6MCLEW SiFHs Semaled o BusHd CFuiwliuGdems Gurglaib
SluBBleT STFWILTS GBUGBL STHIHIHEN6T JenILl BTHHEM60 6UTIPD HH6T  GLflHID
agyeaeien GHEL(BeTeng elaiLmS al6NTdEH.

o LalsBamend OeaulILoedL aIHTed gBUGBD UTHHTE @@ aleemaurslul FIpsHAT B UL LD
o wijeugmev FPw Heayseled eumpld w&HHGm DiIFHs UTALLSEE o 6ienme CHflBH g aTaims
dBHHIHHT_(Hb. 61601Beu eiaummren LIFFFeneisenen (LPHTenD OFUINISBHTH, FH60 HT([HHEHLD
Gaybal HIey eufidemen (LPSTGDTIHSH Gouewi(Bd 6TaILINS 6@ d.

e Qomars Gwrarl flued, &SCwnCxsm, UgsLend Gureaim SewédsliuThaeT gBUBHHG

QameiTer LI (H6iT6rT6uT.

1. Gurer_flued UysLeid - @GFmer LMWL LUTSHoH@G0 eumubsmer @leunss Benrdad
CpfalsHaHemL.

2. HBwmBsm LysL eubd - uFmF LB aurudseien GeaueMBuiBpemsy BfeuTdHs BT HIb
OpfalsaHemL.

3. Yfled Qewrdalium( - uFedF il eutwsseien OeuefGuBBensy BLbeUTsHGaSHBHTH

dBSBHHmUW aUfeUmBH6T CHTLIUTS Renidbsd CHfaldhmemio.
Gorer”fluwed LysLearshdler cpsod OaflalsHs Qemssiiur e ug, CFC o mugsg QFuiged
BB YHSTEU LWSLGSHSHIH0 2010 B60 (PBBIS HBIHSLILLL SI.
uFems el B eumusseier GeuslCuBBensy Bleursssd cpeold LGsTeMD GeuliLiorgamev 2°C
ufeuid @emmeurall Guemll 6u(HSH60.

o mHHOFHTPD 2 BUSHH BLeIGHMBHT 2 UITFsHaIL B 6TflOUTHET HHEID HLEIUIGT HITJ6OTLOTS
aleMoewn_suddlsd Ba(mb GaueMiLB auefuie g O &HD BNMITGIOTBI SHIGIOITBTET HHHOHTLHED
BLAIYHMBHMET GLOBOBTETAIHTE G660 gBLGBD LITHILSHmeT SIHaITHSHE0TD 6T6ILINS
al6Ndh&H®.

*  ansamiBeis GeuelGWBBILGD aefuled o mdueien NO , sruGambT el B, SHHILPBTSH
m5CrmHsTUT CUTEIB UTWSSm6T LITHUILSSMmeT gBLUBSHHTSH QUT(HeTH6NTS OTBBIUSHBHTS
oagd MBlE6ET LWSTLGSSILGIS OFHTLJUTES S(HHHINE al6eNnd G .

o Mevdalfl SEambmLUD CUTH DIFHD WTHHHENTS SILRISU6TeN HhHHHWD (FeoLT) 6rfleudHmeo
CeueTGumID HHSHHATENT e L, GaueMi® auefuled bl sl 19 CouBTaGHaHBETS HEOSUID
LT s Bé (Ca(OH)) gnid Cuedis QUTheTHeT LWETLGSHS LGS SBmmWIS GBS

o Fibam o musHHsF Gaweiwenpuier Curgk GUEHLeTald © BUSHUTGD SHlewlband HleneodF
Fopbgl  (particulate matter) Up  euell WML VSHEHIL T CFITHUTH  DIILBUILBGSHHIOISBHTH
“o emm wemen” (bag house) afpuyes &b (sedimentation chambers) &ya&lwen
LWISTURSHSL LGS SIBenIDenU 661G 5.

* @B LTeL FMHE o B isHaeflen CuTg @BILIT LTeL HengeusiaTs GasEsl LB DioFmBidsfson/
[Bumbisasifleod Cureapenal HHLeT BFJeausmed Hifler pH QUBIDTEID &HemBaUeNL WD 6T6TLINS
@piuy pleogwr Heweouled bewll GCrHISHHSEG mauSHHHLUUSBSTHI  LWGTLGSHSILIGLID
SiGwreflwmeurengl BHLer CaTeumred Hfler pH QupioTerd o uimb aeiab ailensd, GuBuig
9I0FBEEOHmSHUD DGLTEIWTeneuULD BEHBmILGSHSHW Ll slameny CeuaMCuIBBIcISI
&L QUTHGHSLOTET QMG (EBWITEGHLD 61TLMS 6T @H.

o Guib afHHE aleLULIRIH6TND DiewbhaleTen CHTHBFTemevSHallel(Hhe CeuaflGuipid e
beoIF SHHHBFUILSBHTS LT Slenaileorer HILfEfiLs CHTEGHB6T SHTLISSLILIL (HETeTenLOemUL
allend @ b.

o  @geumyuied sBm YalsBsmend gmibs FBBTLM LyFdlmearsamen omerel@rm® et (BLb
alenddl, LIGMID 6IeRNIauhHHmeal HamlGHalHBadTd 3R caansasmamal D(1pHeh CFUIs.

e 3R eaugTed HHBILBAISI,

Reduce - @faurdsen
Reuse - BewiBd LIWIGTLIHSHHE0
Recycle - 186l sipoBdlibsHse0
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¢ 3R csrewtemIdbd[m OHTLIUTS Llaeu@bd ol WIHISmeT 2 6oL &@GIDTH  He0hSHIEnTLTHS.
e Alautsmssd - (Reduce)
LWSTUGSHSID  cLpeuIOLIT(HeTHmaT  QUIGIB D66  (GHMBaUTSLI  LIWETLUBSHSHISHT  CLP6eVLD
CLPEOLIQILIM(BHL Bemen LHLILIBHSHIUSID She|1 GLThHeseT LIBLIISalLBMmS S eUTSHSEILD.
2 _Syewid : @BUUT UTened HedJwF QFUIasBETHI LWRTUGSHSHID DCFBss0e05Hmeb
Cpemeuwimen SleMeydH@ WLISHHTD LWSTUGSHHHET cpeold HiPley Hifleor
DILOLSH SO BLOITEHH HO\HTEITEIT6OTLD.

o 1SewiBd WG vweLBGSHH0 - (Reuse)
uTeueeTIOUT(HOeNTaSlene WewIBD SemIBD LWGTLGSHSHIOIHET  LPeVLD  LPeOLIGUIT(THETEHEm6I
BaHILGSHSHIHVID, SHICLTHeTseT LIBlissiiLGalensd DPars@GHI6D @6 GhTahaLon @D
AL el o@EHs.
® SHIIeWID: ® hH HWL 6 LWELIHEHHD SHHOHTHIBGD CLITe0SHHET 2 nBaHEHaGHL LiFe0TH

WBewi(BLD BewIBLD LWGTLBSHHEBIQUI (T SHlemNlIenLIWIL LILIGHTLIBSHSIH60.

* QM FSLa LWATLBGSHHS HHSHOHTHIGSGD NenmHHHGI CUTHSH0HEHHES L]
ugdleord el B UWSTLGSHHHaIgUl  HemTenimgll  GUTHSHe0Hem6NL
LWIGTLI(H SHSISH6L.

o o1 SHPBFILGSHBH60 - Recycling
B0l BS(ThEE6T6N Lilg, LITalener ! GLM(HoemTeilenmil LI IBSHEAWI 1165601 SIDLpeOLIGILITHEnET
LWSILIBSS, D165 LimeusmeiOLTHeneT Siss0sh CalOmT(h Limeusneail QLIT(heneT o 3153 GlFu Ie0TD
TN A6 EHS.

2 gMenid: ® LWILUGSHS &S, By, Sedlelwud Gureip o Georsmisamen
BenFasHHBHH 2 BGeumsll Lmauamerl QUITHeTH6T 2 BLSg CFulausBHTaLl
LWSTLI(B SHSISH60.
o LLURTUGSH IS HWHS STHHEBMEN 0D HTHHS Gmlpnd  OTHH
&STL_Bum_,srélsld CuTaiBeeal © Bl CFWISHBETHL LIULIGTLIHSHSH60.
o LWSLUGSHS 0SS LlenTeHHmBEF HHHEHSDI, e o (hebd Gouml LTaImILI
QuT(HeTTHemen 2 ML CFuleusBHTHL LWGTLIBSHSH60.

o  Fleawod sl QUTIHET (STEMUNGT (LPSHSHUWIDTET (hH FhSHILILIOTS, 2 SHGHD SHeTenLOU|6T6r
slfe|1 QUT(HeTHMmETS Fnl O (HEUTSH LOTBBIHEL LOBHID © Uy 6uTu] © BLSHGHTHL LLGTLIBSHSH60
alHuwaBenBS GBI (B, Hewnos shelt QUITHeT (WaTemouiet CUTgl SiGHeT (LPSHWIGHINISHDHD
EIEN ) ITINCES

o sPUIGUTHeTHM6T GauaMCBBID CUTH DiaIBemB 2 HESHID HETENLOUGTOTNEI, 2 HEGHD HeiTenLD
Siibmenal eTer Caupred CeuaTGUIBBIGHEIET (PSBHUISHHINIHMmBHD GBI (B, © _&HSHID SHeTenLOU[6TT6r
QuUIT(meTIHBemeNdh OHT6RIB dnl G (H 2 _MLSH CFuIeIHTeL QUTHEMTHTY FHulsd HeiTenLod6T GILIBEOTLD
ARILINS ai6THG.

e 9 GG Haremwuleren sfeICuTmHeTseT uBSluTg CHTMOBUTH STTOIDTS (& 6B
flenswien_augted igHet et : mpHIFer (C/N) aldsd @amBeuenL SaiBenoamul alend@d.
@bs C/N ealdsworaign s&LOLmala SHIHmd DNSSGL @T Senaid UG 6aLmS
alleurfl & & s.

o Goperl ugmenseiled oILmSueren Liggmer Gurgemend dmmisefler (N,PK) sjemeureg
gnjuenaled @rsmuell ugFmendeie GuUTFamenill GUIBIOTAIRIGMET @Il LHHdH G mmeuTaS
TS a6 EH .

o GBogpel ugmensefer LIgsHTer GHTH6D SHTOUIRISEDHDHE HIGW GCUTFMEMTHEM6N GILDHIGISHID
Simel BHHL&T HpalF GFeveolILLTHauTBl Llenenishdl meus S ([hHHILD LO6IT6m0 65T SienLOLIGHLI
alpHH CFUIHID LDeuiTell6l SHMBUIGT LIPSITBBE CEmeiTenenenal HIHBFHHEVID QLSID CTEILINS
LOTEUTEU(HEbF a6TehEHb.
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o &L 2 BussHuler, LysTenorer GBl&ECHT6T, STaITll LUGHHBEHEE Dienel 2 SHGHHBESHDH
Flenewiwimer LB WTESEHHSHS CHeveuwimer FMLILITET HLHHMETHEN6T 6ULHIS, DiHHTeUTLI
LGHSH6T alenguineg @Gems Liflensuienl WF FUIISTSHID 61eliensd alendGs. alaflulsd i midu e
Fredliemuud Qeuliuplenevenwiuld FBriumet UL SHHe0 &L BLLGSHSHIUSET (LPpeold L& 06V
Blemevulevieiten dnl QL (Hemaull GQUMBEVTLD TRILINSUID a\161TEGHS.

o Aredlienull CUEmIISHBETH, HH(PD B CHaTLSID, GauliLklenevsnuids S BULIGHSHIUSBEHTHLD,
STHBOBIT LD UDBIGHAISBHTHAD Fnl Gl (hd HevenalemUl enl ulenl Gui LG TBsil LI (Heugid
SIUFWILDTEIS| 6TTLING a6 E)S.

o BaIH el QUTHeTHmeNd QBTe(H gl O (H Swmildssheder Curgl 1HFCHTHHLILGD (H
LIy SHameolons Sienoaug), LMy o GeursmiseT oBmid Cauml oT&Ho®eT Sishd alenenalbssHsHdd
L LmIS6fed gl G (haled oI RSUNHSGWD FTHHWNIUTEH ST LGS GIBOWLITGD 6TaTLIND
LOTETaUTHE e,

o areniBou bEYSH HLfa1 GLTheimemen GeueMCGBBID GLg SieuBmm Caunl Cauprad CeueTCUIBBIRIGSET
(WPEHBWGHHIGHMS KB a6 Eb.

o o Uiy auryy eredtug GFment QUM HeTHeT, STHRINGMIW BubsHameanseller S LBSTuITsser e
cpeold il Sassiiubn Curgd o BusHunGld CBHET aITUEAITEGD 66aELmS alendEs.

o Aevmmauied Lgsmerors LweTL gevemen o ully eurul Upliurésseier QHTOBIL L
LOTETaUTEEG, eTeMenlDUITS aMleTdh@s.

e o uily eumw UplUTEHUND 6lEhad SHlewio Hewev BALICUTHeNTeg WHF  HAmbHCHm(m
Freugll GUTFeMeNT 26Tl HIOTGLD 6lHLIMS LOTETTHEG 66N EHs.

o “gul © BUSHE” aTID CTERTMIHEHHME AUMTUIBIGHSH! LT Hendh DG .

® LWL Mik6T, BFemaldell BHID mBHOHTIH60 CFwewenpaeilar alamearshdHBamer &185Hd%H60
OBEID DISH6H CLP6VLD DG HEDIHEGHID GHLOIHEGHID GBLIL HFnIgUul Y IHHIHHM6T SLOOITEHGHMSHBHTSH
OHTLTFAWTS QaTfenenihs @60 FTihs o SHHsmen’l LIFCLTasHsIGD “srul o Bushs”
GIATLIGHTEV BH(HSLILIBHE GBI

o Fw o BuUSHE eewIewIbBhHaler CuTEH sflaiGuTmer (Waste) eeiLgl, SHeuprer @ S &&e0,
SHUBTET a1HHH60, HAMTET QT 26ML_HHHL STEWILILGLD allene0 DAHILSHSTT (I alemoTsGal
SHBSULBH OB 6l all61dhEHb.

® FHMyewild : bHJH HPAI GLITHETHETED 2 66 © HGHD HeieMLIOUGITEN GILITIHETH6NT, Fnl G (h
aSIBaUmEUTIed allewey AHLILETEN @H CUTHMTEGID eaTUMSHWD, ST Guml,
Gmpiby, WenmmgAHeE CuremeauBens eT SpBd GFulaugHe (60D SHIQIMBBIGHE,
@16m6eVLDALIL] QULPHIBEVTLD 6I63IaYLD, alleuaTul HL agHendselient CuTg GeuafGuiBpILD
mausBamed  BuraiBeuBenBuld, SIfldl SLEwe0, HIDL LMV, OF  HLEDEL
GuraipeuBmlelBhal QeuefCGuBmpriLGL o 16, gubys Gsmmpll, yHSHMeN
GureiBeauBeny WewIBLD LIgnIeen QUT(HEMTSTILI LIGWHIL MIGS6TTS LDTHBM (LIQULD
GIGILINSBU|LD LOTEITeUTHhE TBHHIS ST (B.

o gnw o pusbsuneigl Lrsrenons cpam (3) GBlEComeisamend O@TemiL gl 6IaILMS
OTewIITHE 6N EHs.
1. epeoliQUITHET LWETUTL 6DL&  (&HDMBEHIH60.
2. 1861 SIPBFAILG HSH60.
3. umeuenaTl QUIT(HeNTHEMET 6T 2 (HeuTHss CFUIAISHT (eulD S ICLT(HeTHMmeT BLHaITad60.

o cpeull OUTHETHET GLbleuTsll LWETLIGSBIHE OSHTLIUTSL LlaTauHd el UIhisemen 2 6Tl Sadldh
SHVHSBHITUWIT(Hb.

o BFHMETHI LTI QUIHeTHmeNF FBLILTET 6UmNBUTD HeMehdULILIBGHSHISHET (LPGOLD

BHRFH60, FbHFH6e0 OBBID GaINI(LPeDBSHEIT CLP6VLD LDTEFML QIS aleneNalTs GJBLBLID aleniaiIuIgHms

BUISIB DIETAHGHS HMBHBHEUTAIH ST 2_BLSHUTD SILMHIHU|6TN @ 6TemTemTehSHEUTGLD.
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o  Guauib LITeleme GUIT(HETEHMENED/ LIGHIL HIGmend &HeMehd I ILBSHID CuUTal Gss BUIDLoTest
A FHHBIMISBILUL L. 2 SHHHen6NdH enEHWLT6TaIS BBIGLTT SIDFITGLD.

o  QFWI(LmBHEHHE CHemeuwiTer LOTBBEIGmNF CFUiIg afamalyubms BLHaITsEsHameou|LD,
QUGTTRIHENET N6 BETE 6UNBUTID LIWTUIGHSHmeoWD OHTLJFHwnasF QFuigl auhHE60
eLpeuLl QUIT(HETEHEM6ITLI LILIGTLBSHSHIeNSH6T oBenmul Gl Lm_m@lb.

. LWeTUGSSID PeoLlIOILIT(HETEHMmNT LOTBBIUS T DIDFLTGHLD. DISHTEUSH

SYISHSHTET CLPGOLIGILIT(HETHEHHGL LIFHeITS SIISSHBMB LPeOLIGILIT(HeTEHm6NL LILIGTLIHSSHISH60.

el LWSTUBSHSTS Uend (el GUTHeTHEHHGL LgHeuTs L6 LWSTLIGSHHEmIgU

eLPGULIGILIT(HETTEBEMENTL LILIGTLIBSHSIH60.

LG S A6 [HemwT LWGTL(G QUL BTeuHhend CLIemTshSHoHHaTBITe el IGILIT(HETHm6NL

LWSTLIGSHSHIOGH! (LPSHETEnLOUITET (HSlSEBHTeMTG)LD.

o FHMyenild : EHILSGL UFH60TH HlgSHHIenIpdHdHDHImIgUul SHeNBUTeLe0T 2 (ThabenaLl
LweTL(BSSHISHe0. (Stainless steel)

6T @ _LIgJemmhidberen, SLLOWID SHILmISWETen LOeTEeumISEHHEGL LUHeuTs lHWID Siuies

(Lithium ion) el sevmIEmET LILGTLIBGSHSHISHE.

LWSTLIBSHHS BLPEGSID 1066T HevmibEnEGL LiFsuTs (Battery) emiBd Wemi®BLo WesiGamBii

UWSTLBHSHHEIIQUI LD 65TEHEURIGEMENTL] LILIGTLIHSHHISH60.

2. Gowesipenpasenet (Process) FAmliumer auensuisd &l BLLIGSHSHIHE. DIHBHTH, (LPSHETENLOUITEIT
@NHCHmeTE6NMTHL L6TalHeueT SHHBSLILIHLD

2 BUGHHF OFWTI(LPBHMENT HATGTLOWILILIBHSHSH60.

oewienlldbend FTIHH DIBdbmeHemenl GuenfleuheusHeal oD HISUHLD LOTBBHRISEN6T
BOaThIEIB DiUBBIEE LfleTD &rened g wenmaeier alsnaihbdmenet GobLbBHH60.
afemrafllfwgmauld, SHWEG UWSGWD aTudseTr wwBMID  sPlelQurmL &eil
2 BUSHUITHMEOUD &MMBEHSH60.

3. 2 LSTenImiGEmeN HalemowlIBHHMID SBenBLILIGSHSHEVILD.

® BUSHBHTH LWLGLIBSHBHID 2 LISGT6wIhibenen HaieouwlLBHiHe0 BBID SBensliLbBhsHe0
epeuld GFwieasI(penmaEeie alenearsamenst GODLIGHSHSH60.

alemalfWSHmBUD HhiG LUbHHHDHD GLTheTseier GeueiCuBBSHmSBUDd BLiamdddHe0
SIS (LPSHETHLOWITET (GHNHECHT6ITH6NT(ELD.

® o LIFJIRIGaT6T TflEOUTH6T alenarshdmenat GODLIBHHHSH60.

® 2 LIHTWID HeeNUISHATHBLD (LD UNIFFHS © 66l eml & (&HeNBEHH60.

4. LWSTUBSHHID COHTOIL LISHeNd LOTBB3IH60

MmBFHOHTHeOHMEID Hige CFu e LPeBETEID, LA QHTIHIL LI (LpenBHmeN SHINS(LPH6h
CFUIeUSH6ST clpsuld afemalTUISMBUID S GLMHeT CaleMCuBBHmBULID BbaITdhEaCsh
(LPSHEBTEDLOUITE (HNHEHTEMTGHLD.

alefll ugaTsSsefled Geaflepl BlD OCFWEI(PMBESTES LDPUIOIMS G 6MeHL L 60
(PBHERSSGL LHeors GpwmBld (inverter) GOaTHeI LSHmBLI  LILIGTLIHSHSHIeISH6T
(peUlD GUVIEF FHd aleasHFHmenan DIFHHfSHH60.

G LGBBIaISHBETH CLTSHIOUTT Gl IGLBBIHMIGGL LFHeOTs Hiswmeniensd el iGLoBmBeL
(LpEBENUIL LILITLIBESH60.

2 BouTs5HEH[HHMET UM ILIGSBEHID Col (Haughigd LIMTLDLIfUILOTET (LPepBaHEHHESLI LIGHeITs
Bovg QHTHIL LIGeNSHL LIWIGTLIHEHH60.

o QUL HTUI © BUSHHUI 6Temienibs(h LaMHOBFAILGHSHOTGID. DHBHTH:
1. efewmm@b GumTHeTsmen GMiHs GFwenwenpuiBsoBu WebiBLD LWETLIGSSH60.

BoBaTal QT o Hryeaiors, 2 Geursll GUIHT 2 BUSHHS mBHHTIHe0ear Gurg
e’y aHIBsILEBD 2 Bsorasd Hiewihoamen Wem IwELIBHH Caiml LTalenaI ! GLIT(HeTH6IT
2 BuUSHH CFuiHev.

FHEMUTL. 2 _BLUSHS mBHoHTHeN6 CUTEH Goul 19 @HISHLILBD LIGHSHHMET DIORIBTTLI
GumBelT (ornaments) 2 _BUSSH CFUIUSBSTHL LILGTLIGSHSH60.
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2. Qeua@ouml pimiauemisefledlbH&H SWauTs @HssIUGL QurmeTsemenr Geum)
MBHOHTLVBEHHSBTEN (LPeVLl GILIT(HETHEMTSLI LILIGHTLI(HEHSH60.

L UBUSHUTD  QTHBFTeneLWITea el Hha Caul 1QuisBBUILIGD  Hiew(HaHen6NL
LWeTU(BSHS STBHILLILD o Bushd CFUIH, SHmevwlemenl, Ggend Gumarmeaumnsisd
BTy QU henTall LWGTLIHSHSH60.

sibyssuip o pushdluier Curgl sWPSCSTHISSILUGLD SHIbyF Camhplenw (alB@&HSGSL
ugleors) el EUMHEMTaL LWGTLIBEHSH60.

Qamigr o BusHuieT Lss alamenaTsds Sl CHRsTUIsS HITHHma 615HC6ITe0
® BUSHBHTHL LUWLIGTLIBHSHSHISH60.

mBHOHTHe0H61T CLTEBaIBMIGICLTS Claul IpWISBBLILIGLD 2 CeuTsHaImtIHHmeN 2 (hhd
el LIWIGTLIBEHSH6V.

Pimieehisered(hbd HLHHOHTHIGH LB CLTedd hHsr, &M Gum’ GuTeamalBmpBsS CEBTasIH
WetapBAILBGSHHU CQUTedGHHer IoB®ID ST CUTL. o BLSHE GFuI%Hev.

CLPGITBITEU S STW 2 _BUSHSH eTemiamidhd, UL &Hmd/ UTeumerl GUTHemen
H6VEMLDULILILIBSHSHE0TSHLD.

BB,

1.
2.

eLPGULIOUIM(HET LWGTLITL 0L SIaIThSHHHHITHI LI He0dh © BLHH OFUIHe0.

LIGWTL_ ST LITeUnatIsh SHTe0HhH60 @600 g BB LTSHlient EIHaIT@GIOTNI LIGHIL &Hendh
2 BuUSHFH CFuis.

@Bgmen uemLemwil uTHEGWn CFC Gaiemeusailas LWSILTH SIBB &H6eMIhL 1pH6IT LOBBID
alerl LGHeTaHSHHmeNLl LIWLIGTLIGSHHIS.

aflQuUTHeT alewarddHmen o wiFeures Heoli] (Hy brid) ouens eunsemmbiser o @S
Qau1ge0.

OUIT(HEIT EleNEIHAHMBEIT G6DBEUTET 2 (heD6ld O\BT6ITeNeNe] © UITAITE GUTHEIRIBEHHEHL
ugleors Fnflul QITHEIRISEENTLT LILIGTLIH SHHISH60.

uTeoDTl edUSSBM 2 BusHSHuler Curg Grenih 2 BHEhHGL UHeoTs @F 2 emm
LOTHATD LWIGTLIGSHSHIH60.

uempUwl euend HCHTLBHEHGLTUIH CHTeneosaT ddb H(HalbEhH@GL LH6eoTH, aleFsHd)
alemendhHmer 10é6H LED auens Gamensusstl ddb s(malsamenl LWGTLIBHSHS5ISH60.
oMyl LasbaTs, aaFshs almaisdnear o wiemer CFL wppmid LED s
alend@damenl LIW6TLI[BEHSH60.

UL mISee0 bhHalld gl STHSHI QUWTEF SFLHGU UH6OTS  HIIHSHILOT6T
QUWITFSL 1986 LILIGTLIBSHSH60.

o gmyewid : Lpliumenr Gursgevseit (Fruit drink bottle)

Q(H HEOLAI IOTHATID LIWLSLIHHHS SPHOSTHISEGH CUTHUenm CHTemI LI HIbEHHEGL
UgHeuTsd LeIBLD WemT(BID LWTLIBSHSSHI gl QUITHUIEHB GBI LIGHILHISem6N 2 _[BLighd)
QFu1%H60. (LUT6T aINGHH6T LOBMID LeMTHHBGHI CUTHHEOBEHHGI LISHeUTHS HemTeuwlTIgL
BuUTHFHE0BH6T LILIGTLIHSHFH6D)

uearh &G emusel (Groceary bags) s@Epd@l uFHeonsds, Wi BH 6wt HLD
LWSTUGSHSHSamIgWl  OBBID Gpedsd Lfiba0ws gl STEHSH 2 mBEHMENT HIGL6VH
SHlewilIenLIGEMETL]  LIULIGITLG &H5H60.

Wysrer Oammaenr / eemiembahbaer (Key words)

o Bsmem @lpev LigFHemenaseir - Global environmented issues

o  Fewind sleyliouTmeT (pareno - Solid waste management
o LWATLGSBIMBHD HmBHHe0 (ceoliGummeT) - Reduce

e 1o spBFALILBSHIH6e0 - Recycle

o  Guome flued LysLen/ enemidsiium@ - Montreal protocol
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sreilps g 2 eief@sel

o Bamert UL OHTLIUTE @emewruid auPCw GQuBmB efigBuim &Ml dasel

o  FPleIGuUTmeT el FEBIAILGSHHMe0d ST B UTUIFFH CoHTL (B UL HIG6T, eIl BiseT,
aflgBuim &M FHe6lT SHILMISW Dmieul B

s IfG  wHUILT BEGIw  infleynisSHe0HeiT

LeiTeu(hlD HIUIDMISENET DIQLILIHL UITHS OlBTeis.

o  piiflafiling QewetpenpuieT LigpenBaEamen allaufghae0.

o Feawiod HPAIGLT(HET (LPHTEMIDHEHTT @F 2 HF 61613 aUenHUIed Fnl Gl (h 2 _MLsHd CFuigeder
(WPHAUSHHINHMSH T6THEHS.

e o Uiy aumuy o _BuUGHH LIYpeBHMmeN aileaufldaH60.

o grw o pusdHuler Ligsrer @GBlsECsTeTsamen ailend @ dHe0.

*  FTW 2 BUSHS eIHTMIHEHHENE O HTJCIRISTL LY  al6TdhEH60.
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