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mwK f k;

,awgay;vdgd ,awi f kwik;, awi f epoTfs; FwpJg; gbggj hFk; mi djJ
mwb@y; ghhgf STFk; , awgaNy mbjjskhf cssd vdf; fUjggLfpd. MaJfs;
Nkwnfhssggll fHrpg gfsppe) ngwgglk; KbTfNs , awgaYfF mbggi | ahf
mi kfpdwd. MaT KbTfSks NhghfSk; ,awif epoJfis Mokhg; Gel
nfheg ¢ jTfpwd. mmpbay; NHghts;MaTfF clgljjgglt ¢ Wpnraagglthy;
KILEN mi t VW nfhssgglfpwd.

,awgay ;N h ghfsy;gadgljjgglLk; gy N W, awgay; ms Tfs; ms ej waggl
Nz baitfshf ¢cssd.

m| djJ mwdbpy; MaTfSk; mst Ppbai y mbggi lahff; nflre tit. mdwh
t hot y; mst Ppay; xU Kftm gqF tfpfm. ngGnJheJ jptmstpdf;nfhz L
njhalh mst g ; k]g; of ;fztwb N mst Pbay; MFKk;

Xh; mst Pilr; rpgghf Nkwnfhss ekfF %dW fhe ps; Nitgglfpwd.
mit 1. xUTfUtp2 jpt msT 3) WwWinfhssgglt myF

1imyfPL Ki W s;

cyfp;gyNWgFjpsy;thogj kifs;gyN W pkhd myfPL Ki Wi sg;
gadgLjjptejdh mt WAs;ry nghJt hd Ki W s;

1. FPS Ki w : eBPk;- mb (Foot) : epw — gTz |; (Pound) : fhyk;-t o ho (Second)

2. CGS Ki w : ePk; - nrdbkPl h (Centimetre) : ep w — f phk; (Gram) : fhyk;-t phb
(Second)

3 MKS Ki w : e®k; - kPt h; (metre) : ep w — f Py h f phk; (Kilogram) : fhyk; -t ptb
(Second)

CGS, MKS kwk; SI my FKi wis; nkl hfp; my FKi wfs; (Metric System ) ti fi ar;
rhejJ. Mdhy; FPS myF Kiw gipgk myFKiw myy. ,J Mqgfp
, awgpy s hfs;gadgljjp Ki w MFk;

gddh L myF Ki w(SI myF Kiw

gzila fhyjjy; MaTfis Nwnfhz | mwbpy; mwQhts; jgfsJ MaT
jqfs; el by; gadgh byplef myF KlwapyNa gj@ nrayJ itjjdh

; nj hhG trjﬂ)s; Fiwh ,Uejhys mthshy; jgfs; Mal KbTfis
,aytpiy. vdN mths; xU nghJt d myfPL Ki wi a gadgljj

)

eGfs; Kej ja t FgEsy; fwweji jg;, Nghy> 1960 Mk; Mz L gphd] ; el by;
ghp ; efhy; ei Ingww vi Ifs; kwk; mst Bfs; Fwpj 11 MtJ nghl kheh by
mw;b|ay mw@hfs;> awgpay ; msTfofhd nththd mstPbd;Nitia cz hej
mj wf hd mquh“J toqulkh mej myfPL Ki wahdJ gddHL my FKi w
myyJ SI myF Kiw vdW mi of fggLf . , J Systeme International vd w gmuQR
nfhyygpled  c Uthfggltd. mwppy; mwlts; VO ,awgay; msTfisj;
NhenjLjJd>mtw w mbggi | msTfs; vdWk; mtw w msffg; gadgLk; myFfi s
mbggi | myFfs;vdWk;tifggLjjoh ,it mlittiz ay;fhtlggllssd.
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SI mbggi | myFfs;
mbggi | myFfs;

ms T my F
ePKk; kPt h;

ep w f Dy hf phk;
fhyk; t o o

nt ggep y ntytp;
kil Nd hE K Mkgmh;
nghUs o ; ms T | Nkhy ;

Xs pnrwd Nz byh od

ePky epw kwk; fhyk; FwpJ eBfs; Kei ja t Fgsy; mwej i f pi s ;
vdaN jwi\gh) kww mbggi | msTfshd ntggepy> kpdNdH ks nghUspp; msT
kwik; xs pnrwd Mfat w wg; gwwo mwes nf hs N Tk ;

1.2 nt ggep y
feffhZ k;nghUsfsp;#I1hd kwik; Fsirrahd nghUsfi sf;fz twb.

#1hd kw\k; Fsrrahd gy nghUsfi s efs; ghyjhggRs,; mt ww; ry
nghUsfs; kww nghUsfi s tpr#lh Tks rpg; nghUsfs; kww nghUsfi s t pf;
Fsprrah Tk; , Uffodwd. ,twWWs; mjp #Ilhd nghUsfs;vit? mjp Fsprrahd
nghUsfs;vit?vdg j ehk;vtt hWfz |wayhk;

xU nghUs ; ngwwtJf Fk; nt ggjjo;msit myyd Fsprrpp;msit fz lwa
ekgf jjdi k thagf msT xdWN i tggLfpd. mef msN ntggepy MFK;

ntggepy vdgd nghUnshdW ngwwf Fk; ntggjjp; myyd Fsprrag;
msi t f; Fwoghk;, awgpy;mst hFk; xU nghUSfF ntggjij mspFk; NghJ mjd;

ntggepy mjphdfpwW. khwhf xU nghUspple) ntggjij ntspawlk; Ngh) mjd;
nt ggepy Fi wipd.

121. ti wai w

mi kgG xdwy; css Jfsfsp; rurhp , aff Mww; ntggepy vdgglLk;
nt ggep yapl; SI myF nfytp; MFK; ntggepyia Newahf; fziwa
nt ggep ykhdps;gadgLfplwd.

nt ggep ykhdps>ry nghJt hd jpt msTfspy;jugljjgglLfpwd. ngUkghYk;
nt ggep yahdJ nryrp] »/ghd’ Penfyto;Nghdw myFfsy;msffgglfpd. , €f
nt ggep ykhdpsy; gdpfl bapd; c UFep yahd 0°C fEep ygfss@mhf Tk; (LFP) eRd;
nfh epyahd 100°C Nkyep yges s mhf Tk; (UFP) vLj J fnfhss gglfpind.

nrttha;Nhsp;fhyepyi ag;gwva jftyfi s Nfhggjwh brkgh 198 ,y>
mnkhpfht od;Nr@a t hday; kwk;t g nt spept hf k; (National Aeronautics and Space
Administration -NASA) nrt t haf N hs;gUt ep yffhd RWM{fyk; xdwb d mDggaJ.
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[ APP® L0 ]

sTUDY CENTRE

CHENNAI

xdgd khgf SfFggwF nrtt haf; Nhs;kpf;Fi wej njh yt g;neUqgfpt ej Ngh
199 - nrgtkgh 28 | y; RM/\Hy hdd fz Z fFg; Gggl hky; ki weJ NghdJ.
RwMfihy fz ffPLggp oap ; thkthk;>nfhyerht;zfyk nrYjJk; FOt pfFk;
fypNghdmh gz moeljdk; F ; ghtchwig; gmoatd
fhez khf Tk; ,J el ej pffyhk; ., 00z py; <Lglt

, UFOffsp; xU FO Mqgftlya FPS myF Ki wi ag; gadglLjj@ks kwnwhd FO
MKS myF Kiw ag; gadgLjj@k; fz ffP nrajjhy; jtW VWwgltjh godh;
teffk;juggltJ., jdhy;Bkhv 125 kyypk;lhyhs;, ogG Vwgl t J

ntggepyia nttNWmyFfsg;khwWy;

ntggepyi a nryrp] ; nfytp; kwik; /ghud; P; msTfspy; khwiM j wf hd
nghJt hd t hagghL

C-0 F—32 K— 273

100 180 100
gy N W nt ggep ykhdps ;
nt ggepyi a msffg;gadgLk;gyN Wmst Pfs;

nt ggepy :E Ny ep yg; | nt ggep ykhdpp ;
mst P epygssp Gsp cCss$ gﬂfffsn;
VZ 7 pi

nryra] ; > C 100° C 100
[ghud’ P; 3> F 212 F 180
nfytp; 273 K 373 K 100

mfrrp off; fj b nt ggep ykhdps; %y ks> xU nghUi s Newahfj; njh hky; mjd;
nt ggep yi a msejwa KDbAK;

gyN Wntggepy msTfsp;gadghifs;

. kUjJtHs kUj J t nt ggep ykhdpi s g; gadglLj Jfowdh
, tnt ggep ykhdpsy;mst Bfs;/ghud; P,myf;Fwhfgglbssd.

. mwppayhshs; ‘nfytp; myfg; Fwbfggll nt ggep ykhdpi s g;
gadgLj Jfawndh

. nghdt hd nt ggep ykhdpspy; mst Bfs; ‘nryra] ; myfg; nfhLffgglLssd.
vLjJffH I > thdpy mwbdiffsy; ntggepyahdd ‘nryrp] ; myfpy;
nf hLf { ggLf pw .

k Nd H | k; (D)

KU Fumgbt jprap; ke DN bats: (Charges) gratif keIt Lic vt btk
KoNHhtjjo; vz kjpgghdd> xU fljjap; topa xU tphoay; ghAk;
kadD}tq |n|;msT vd ti vaWfgglLfpu.

Bengpm L Hler sieney
STEUD

WistrGeorm LD =

Q
[ =—
)
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[Appe- Lu]

sTUDY CENTRE

CHENNAI

kpNdH tjjp;SI myF ‘Mkgah, MFk; ,J ‘A" vdw vOjjhy; FwbfggLfpw .

kdDJtjjp;myF $Yk;MFk; vdN >xU fljjap;topa xU t ehbay; xU
$Yk; k|dD}Itk nrdy\/ny;>kpll\dHtj;|nl kj oG xU Mkgah; vd ti uanfggprw
kKo NdH t khdJ > ‘mkkPt h; vdw f Ut mpl ; %y k; ms ff ggLf pw .

N<Y k; nj hed nfhst

30 K (-2432°C) vdw kpf; Fi wej ntggepyagsry f|jj[f)S vejt pkhd
kol ; OQG<,,dV\ka“\UHtJEJf f|JJf|0|WC| ,ftljibs kPiljjps vdggLfldwd
kaIJ”bs mj N f khf nry Gyl; uagf|SJ,JzttI*s HNU c ahjo;
gadglfpnd. kPf1jjps; fz rﬂpepdtqusw gadgLJngLﬂuI

14 nghUspd;ms T

feftthz k;gljjm; CSSJH(DI etz aqfsp;vz z pi fi af; $w , a¥Ykh? NkYk;
xU ez ajjg;css jH([DIm ffsp; vzzrb;flaf $w, aYkh?

jkp etz aqgfs;

mZ ffis ek; ntwM; fzzhy; fhe Kbahl vdgihy; mZ fisp;
vz z pi fia Newoahff; fziwd ,ayhl. xU nghUspy; css mZ ffs; myyd
%yf$Wsp; vz z pi fia ‘Nchy: vdgi jf; nfre b ki wKfkhf; fz I wayhk;
mj i dggwwt pi hf f;fhz yhk;

nghUsp; msT vdgd>xU nghUspy;css Jfsfsp;vz z ;b;
gF mZ ffss> %yf$Wss> madpss vyfluhdfs; kwk; G\LH | hd
fsfs;vdgglLfpwnd.

nghJt hfg; nghUso; msthdd>mZ ffs; myyJd %yf$Wsp; vz z pi ffF
Nelyjft;, Uf Fk;

‘Nkhy; vdgd nghUsp; mstp@; SI myF MFk; ,J ‘mol” vdw FwaPi hy;
Fwbf ggLf pu .

6.023x10P Jfsfis csslffm nghUsp;msthdd>xU Nchy;vd ti taW{g;
gLf p .

15 xs pnrwd
mdwh t hot ol ; xs ghd @l ; gad ghLf s ;

gljjy;cssd Ngdw fHrpis eBfs;njh yffHrpspy; ghyjpf el sh?
,j§; Ngh bap; eLt hy vdd nraydf; nf ez bUf f phh? mt h; Ragl k; (Selfie) vLf f phuh?
, Yi y>mt h; xs fhd p (Photometer) vdw f Ut p ag;gadgljjpek;fz fshy;c z uggLk;
xs@ap;msit NhpJ ghtfphy

151 xspnrwd -ti vai w
Xsp%pyjjye) xU Fwogpt jprag; XwFj;jrg kf; Nhz jj; ntspUk;
xsp@p;msT xspprwd’ vd gglLk;
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[Appe- Lu]

sTUDY CENTRE

Xspnrwpp; SI myF ‘Nz byh MFk; ,jid ‘Cdvdw FwaPt hy; Fwbfy hk;
nghJt if > vhAk; nkOFt hjp xdW ntspphk; xspp; msTj; N hhakh xU
Nz byh pfr;rkkhFk;

Xs pxhd p (Photometer) myydJ xspnrwd khd p (Luminous Intensity meter) vd gJ
xspnrwppd Nehp lahf ‘Nz byh myfg;mst pk;f Ut @hFk;

jfty;Jsps;
xs ghAk; myydJ xspjmd;vdgd c z wglLk; xs@p; jmpdhFk; ,jd;SI myd
‘Ynkd; (lumen) MFK;
xU ] INbad; jg kf; Nhz jjgs xU Nz byh xspprwdi la xspa xU
xspoy k;nt sphkhdhy;mt nt hsp%yjjo;jmd;xU Ynkd;vd ti uaWfggLfpw .

16 jsf N k;

, U Nehy NhLfs; myyd ,U jsqfspd; FWF ntlbdhy; c Ut hFk; Nghz k;
jsfNhz k;vdgglLk;

jsfNrz jjp;SI myF Nbad;MFk;,J rad vdf;FwbfggLfpd .

Mujm rkkhd ePk; nfhz t tlttg; xdWstltjjp; i kajjy; WglLj Jk;
N hz k; Nbad;vdggLf pu .

m Nbad ;= 180
1Nbad;=&
m

17 jg kf N hz k;

%dW myyd miwk Nkwglt jsqfs; xU nghJt hd Gspap; ntlbfnfhSKk;
NohJ ¢ Ut hFk; N hz k;j g kf N hz k; vd ggLk;

jg kf; N khdd xU $kgo; crray; c UthFk; Nz k; vd¥k;
ti vaWfgglfmpu.

jg kf;Nhz jjo;SImyF | tNbad;MFk; J st vdW Fwpf ggLf pw .
171. jr kf: N k;-ti wi w

xU Nhsjjp; My jp; , Ukbf Fr; rkkhd GwgguwG nfhz | rpva t11ggFjp
xdWi kajjp;WglLjJk;Nhz k;xU ] I Nbad;vdgglLk;

] I Nbad;

195 MK; Mz L tiuvay; jsfNmk k; kwkk jg kf; Nhz k; Mfait Jiz
msTfs;vd jdmah ti fgglLjjggl bUejd. 1995 MKk; Mz by;,it topmsTfs;
gl bayp ;Nhfggltd.

jsf;Nh k;kwk jg kf;Nh k; N WghL
| jsfNhz k; | j@ kf;Nhz k;
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[APP!??LU]

sTUDY CENTRE

CHENNAI

hLfs;myyd , U [ %dW myyd mjwk
;nt | bf; Newglt jsqgfs;xU
tjhy;c Ut hFk; nghdt hd Gsspayp;

X nt I bf;nfhst|hy;
c Ut Fk N hz k;

, J Kgghihz k;
nfrz {J
,jd;myF ] t Nbad;

1.8 f bf hugf s ;
fbf igfs; gadglfpwd. gz ila
; gadgLjjogglt tUfpwd. fhyjijj;
fbf hik; nrayglLk; goqgfhy
181. fH r@p ; mbggi lay;fbfhyjp;ti ffs;(Based on Display)

1. xg@@ kti ff;fbfhgfs;
2 vz zpff tiff;fbfhugfs;

1. xgQ kti ff;fbfhagfs;(Analogclocks)

, it ghkghakhd fbfhigfi s xjjuffpdwd. ,J %dW FwKsfs; %yk;
Ney i jf;fHLfpnd.

kz Ks; ,J Flilaht Tk; jbkdhf Tk; mi kej Jf Fk; ,J fbfhyjy; kz p af;
(Hour) fH Lfpw.

epp Ks;: ,J ePkhi Tk:nkyypj H Tk;, UFFk; ,J eppjijf;fHt cjTim.

tph Ks; ,J ePkh Tk: kpTk; nkyy@aj HTk; , UFFk;,J tphbi af; Fwpf g .
,J xU efipjjpF xU Ki wAksxU Kz pF 60 Ki wAk:fbfhyijr;Rwpt Uf pu .

,t1if fbfhgfs; vejpt my; nj hoy El gk; myvd kpd@ay; njhoy; Elgji]
mbggi Iahff nfhz L nrayngtlfag c Ut hf f ggLf o wd .

2 vzzpff tiff;fbfhgfs; (Digital Clocks)

Neq;j Newahff; fHELfPdwd. it Neyij vzfshHNh myyd
h Hprde L it 12 kz pNewk; myyJd 24 kz pNey i jf;fh Lk;
kff ggLf ol wd.

W[hy fbfhugfs; ehss> fpi k> khi ks Mz L> ntggepy MNhdw w w
thf$ba| sh‘ c ssd.

pff tiff; fbfhugfsy nghlt Hf kpdmay; fbfhwgfs; vd
mloffggprl

182nrayglLk; Ki wap ; mbggi |l ay;fbfhyjp;ti ffs(Based on working mechanism)
1. Ft ] ;fbfhifs;

, it Fth] 5 vdgglk; gbfjjphy; flbggljjoglk; ‘kpdD miyTfs;]
(Electronic Oscillations) %y k;, aqFfpwd.
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[Appe- Lu]

BTUDY CENTRE
EHENNAI

,ggbf mjplfsp; mipntz z dJ kpj; Jyyakhdd. vdN  Ftht] ;
fbfhgfs:, aejpt @y ;fbfhgfi stp kpTk;Jyymkhdi t .

,ffbfhigfsp; Jyymj; jdi kahdd 10° tphof F xU tpho vdw mst py;

bthqup gbfjjp; mOjj kpgz G (Piezo - electric property) vd

ggfw},,gbfunl;mOJ; kplt psT vdgd>gbfjjp; F glb

,t |Na>mOJ;J;J VagLjjdfys mj wF nrgFjjhd mrry; kadOj
hFk;tpsT MFk;

W
!
j

gbfjjo; vipy mOjj kot pstp; (Reverse piezo - electric effect) Ny

h >
gbfjjpo; ,U vipuyp, offgfSfiplIiNa kpdOjj N Wghh nraygljjgglthy;
gbfkhdJ ,aejpt @ay;ji ft pk c lgljjogLfpd.

2 mZ ffbfhugfs;

, ffbfhgfs; mZt®s; WWwlLk; mjplfis mbggi lahff; nfhz L
nraygLf o wd.

,it 1P tphofF xUtph vdwmstyg;Jyy@jjdik nfhz tit.

, 1t Gkapy; , Uggbjijf; fHLk; mi kgG (GPS) Gkpg; toph Lk; nrawi ff;
N hs; mi kgG (GLONASS) kw\k; gddh b Neugggf P mi kgG Mfpt wwy;
gadgljj gglLfpu.

mZ f bf hk;

1949 Mk; Mz L mn

. Mdhy; mjd; Jyy@mjjdiKk

;- 18 mZ it mbggi | ahff;nf

Mz L Ylap ; <rhd; kwk;
,awgay;Matfjjp;c Ut hfggltd.

Jyypjjdi k kwhk; El gk;

fbBt prurhdewk; qf phedJ el bd;yz tdefUFF mUfgyc ss fpBt p,vdDkpjjp;
, unay;t hdayMaTi kak(Royal Astronomical Observatory)mi keJ ssdJ. , ki kajjo;
tophfr;nryYk;jBff;NHhdJ nfjHfff;NhHhf;nfhssggLf . (0 )

G ahdJdA5°, i Intspay;mi kej jRff;Nh.fsg;mbggi |ay2kz tyqfshfg;

ombfggl bssd. , it Newkz tyqfs; (Time Zones) vdW mi offg; gLfpwd. , U
mLjjLjj Newkz tyqfSfF ,iINa css fhy ,ilIntspl kz pNek; MFK;

,eja jpl Newk; (Indian Standard Time)
, ejah o; CJ;pggpN r khegjjm; c ss KkprhGh; (erzapur) vdw , ljjd;

t ohfr; nerk jRff; NHil Mjhkhf; nfrz L ,ep@ jpt Nelk ;
fz f{bgglLf pu . fNthJ &5 fpffyg;nryYK;jBff;NHby;mi keJssJ.
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[Appe- Lu]

BTUDY CENTRE
EHENNAI

,ej@ jibt Newk; = fpBt p;rurhpNek;+ 530 kz p

msthjyy;Jyymjjdi k

mwp @y ; Kwk; nj hog; El gj Ji way; Nkwnf hs s ggLk; mi djJ MaTf S fFk;
mst Pfs; mbggi ahf mi kf gwd. xtpt hU mstPbd; Nghd fplffgngWk;
kégGLEW; ry epyaww jdik fhe ggbfm. ,ef epyaww jdi k ‘gpofs;
Va ggLK;

Nhid %yk;fz twagglt kipgf Fksc z i kahd kjgE Fk; ,i INa css
N WohL ‘gp o’ vdgglk;
Jyypjjdi k (Accuracy)

JyypjjdiKk vng>fztw;agI kjgghdd c z i kahd kjpggs vitsT

!
neUf f kKhf mi keJssdJ vdgi jf;Fwhfpu.
192 El gk; (Precision)

msthjyy; Elgk; vdgd> Nkwnfhssgglk; , iz L myyJd mjwk Nwglt
mst Pfs;xdWnfhdWwvttsT neUf f khif mi keJssd vdgi jf;Fwhfpw.

N huakh fy; (Approximation)

czT jahpFkNghJ> ehk; vej |jpt mst Pi I Ak; gadglLjJtJ
cz T jahpfj; Nitgglk;nghUsfis cz ty; NhygjwF ehk; N hua Ki wi
fi | ggbff dwk;

‘Nhuha Kiw vdgd xU ,awgay; msit mstphk; NghJ> ¢ z | kahd
ki pgs kp neUffkh mi kej kjpi gf ;fz | whk; xU t oi wahFk;

,J mstpggll vz z @;, Ikjpi g KOi kggLjJtjd;%yk;cz ik kjpgmf
mUfh k vz z b kiwnpkj pohk; Ki' wahFk;

rdfyfStFj; JRT fhe ghghbkhd  jftyfs; fplffgngwy NghJ
,awgayhsh s ;N hbha Ki wi af;i fahSfpwlh

N huna Ki wahdJsnwbd py G khd Fwggpl rpy kahdqfls mbggi | ahf f ;
nfre Lsd. Jyypj;jdi k Nitgglk; ,lqgfsg;,Nhha kigEs; NitfNwy
kKhwmvai kf f gglLf o wd.

KOi kahffy;

va[hyjjg; fzffPfi s MNwnfhss ngUkghYk; fz gghdf
Lfdwd. fz gghdfsp; %yk; frn ffg gWk; kjpghdJ mjp
yffqgfi sf; nfhe bUka vdN > ,kkngls KOi kahf f
Oi kahf Fk;Ki wahdJ >, awgpy;gyN WJi Wsy;gadglLjjggLfpow
Oi

i kabFfYffhd tpphs;

, YLy,
aNa

K
K

- KOi kahifggiNzba filrp,yffjijf:fz twa Nz Lk;

« KOi kahffggl Nzba ,yftjjmF mLjj ,yffjjy;css vz z g;Kkj
| tpf;Fi wth , Uggpl > KOi kahffggl Nz ba ,yffjjmrg; g tU
vz fis ePfpp N z Lk;
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« KOi kahffggl Nzba ,yffjjpF mLjj ,yffjjg;css vz z o;kjpG>5
myyJd 51 tp mjpkh , Uggas>KOi kahifggl Nz ba ,yffjjp;kjpig
thwur(njrbhbf Nz Lk; mej ,yffjjmFg; gk tUfpdw vz iis ePipp

z Lk;

jERfgoll fz fFfs;
1. 80° Cvdgi jf;nfytghf khwif.
j Rl .
K=C+273
K=80+273
K = 353 eisevefieir

. QOé)rnfytn;vdgijr;nry”a] hf kKWW .

C=K-273
300 — 273

27 eveeudwe.

ljjad;t ophf 10t @dhofSfFr;nrdwy;fljjap;
ffmf.

gNJbad;vdgi i bf pahf kbl .

T Nlbad ; = 180°
_ 180

—Nbd = —=45°
4 4
. 1.864 vdwvziz ,wbjrk ,yffqfSfF KOi kahf Ff.
gb 1 KOi kahffggl Nz ba filrp,yffjijf;fztwa Nz Lk;
gb 2 KOi kahffggl Nz ba vz z wf mLjj vz ;4 MFk; , e vz z @;
| tpf;Fi wthf , Uggjhy; KOi kahffggl Nz ba filrp, yffjjmpf
Ufpdwvz fis ePipp N z Lk;

188 vdwvz iz ,wtbjrk ,yffqfSfF KOi kahF
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gb : 1 KOi kahffggl Nz ba filrp,yffjijf;fztwa Nz Lk mej
;6 MFK;

gb : 2 KOi kahffgglNz ba vz z s mLjj vz ;8 MFKk; ,ef vz z @;
kigGs 1 tp mjpkh , Uggjhy; KOi kalffggl Nz ba , yff
zZId; 11f;81t Nz Lk; gadhtUfdwvz fis ePtpp
Nz Lk; vdN 184 vdgi j 187 vd KOi kahff N z Lk;

epdt y;nfhsf:

e SImMyFKiw-gddhL myFKi wahdd 1971 Mk; Mz L ei | ngww
vi [ fs;kwWk;msTfSffhd 14t J nghl kheh by ; mwiKf ggLjjgglt J

* mbggi | msTfs; ePksep w>fhyksnt ggep y>kp Ndhl t ks nghUs d ;
ms T kwk;xspnrwd -7 msTfs;
nt ggep y: nt ggep y vdgJd nghUns hd W ngwwdf Fk;nt ggj jii;myyJ
Fsprrap;msi tf; Fwoghk;, awgay; mst hFk;
ki NdH Ek; xU Fwogpt jprag; krﬂD}ltqfs (vyfludfs) ghati ]
ko NdH tk;vd f bk -, j d; myF Mkga h;
nghUs @ ;msT: nghUsp;msT vdgd>xU nghUsp;c ss Jfsfsp;
vzzpb';fapi;mstth;-,jd;myF Nkhy ;
xspnrwd: xsp%yjjyped xU Fwogbpt jprag; XwFj;jg kf;
Nhz jjg;ntspUK;xsmap;msT xspnrwd’ vdggLk; ,jd;myF
‘Nz byh.
jstNh k;:, U NHNHfs;myyd , U jsqgfsp;FWF ntlbdhy;
cUt hFk; N hz k;jsfNh k;vdgglLk; , jd;myF ‘Nbad;

g kf ;Nhz k; %dW myyd mjwk Nkwglt jsqfs;xU nghJt d
(%Slaly nthfnfhsSk NghJ cUtH:k Nz k;j g kf N hz k;
vdggLk; ,jd;myF 9 tNbad:

Ftht] ;fbfhk; it ‘Ftht] ; vdgglk;gbfjjphy;fltgoljjgglk;
‘kpdZ mi yTfs; %yk;, agFfpwd.

mZ ffbfhk; , ffbfhugfs;mZ t Ps;WgLk; mjpTfi s mbggi | ahff;
nfhz L nrayglLfpwd.

Jyympj;jdi k vdgd>fz twagglt kjgghdJ c z | kahd kj ggmt
vttsT neUffkhf mi keJssd vdgi j Fwhfpw .

mst hjypy;El gk;vdgd>Nkwnfhssgglk;, z L myyJ WF Ncwgl
mst Pfs; xdefh:lettsT neUf f khf mi keJ sd vdgi jf;
Fwptmd .

N huakhffy;Ki wvdgd xU , awgay;msit mst pk; NghJ >
czikahd kj pog kp neUffkh mi kej kjgi gf ;fz t wlk; xU

t ofi wahFk;
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8th mwb @y
nj hFj p1
myF 2
t p rAk; mOj j Kk;
mwi f k;

effs; cqfisr; Rww\ss ngUsfis mdwilk; c WINehf Fgfs. effs;
gsspF tUk;tomag;xU ry nghUsfs; XaT epyap;, Uggi j Ak; mwp & s; mej
nghUsfis jsStJd myyd ,Oggd vd?,aff epyap;css nghUsfi s XaJ
epyfF nfhe L tUtJ vd?, Oj;y myydJd jsSjypd; tpsTfs ah t?
Nkwfzt midjd tplh‘foFk xNu thgijaghd tpl vddntdy; md “tpr”
MFKk;

tpr
mdwh t hot y; epOKk;

;
imijy> fhygei j cijj
mi djJ nrayghtfSfFKk;t

y nrayghfis c wWehf{Tk; xU Nydh p; %bi a
i NF t
N i

ahby; ez agfis Rz Ljy; Kjyp

y> WK; S
t o .

P
ggLf
,Ouyrﬂ,%ykhf nghUs fi s ,aqfltuy myyJ
,affumeeJ Xal epyfF nfhe L tUjy; MFk; ,J ryg Newfspy; nghUlfsp;
msi t Akst bt ji j Ak;khwim jhf |, Uf Fk

fapwmjp tpr nflz L , Of Fk; FON eprak; nt wwp ngWk; nt wahs uf s; mj b
mstyhd tpr nrYjJimhds;,jdhy; mjp tpr nrayglLjjogLk; jprag; fapv
ef uf p .

tprapg;ti vai w

pr
tpr vdgd jsSjy ;mnylJ:

2

i. xU nghUs @ ; XaTepyi a myyd

ii. réhd Nfjjw;, aqgfp;nfhe bUf Fk;, aff epyi a myyd

iii. , aqFk;nghUsp@;jpri a myyd

iv. nghspp;tbtjij khbwMJd myyd khww Kaytd tpr vdgglk;

Ojjy; kwk;jsSjy;Mfpit tprapg;tbtqgfshFk; vej jprag;etk;, Ojjy;
mny jSS]Iy nrYJJfMAhl\kh mJ N tprag; jprah mlkAk; vd N

vz Kjpfk; jprAk; , Uggihy;tpr xU ntftumsT vdggLfpd. ,Jd e@+id; (N)
vdwmyfhy ms f { ggLf pw .

topriar;rheJfss fhe ps;
egfs; ,Jtiu tprap; tpsTfi sg; gwwpngS Eifs; ,dptprap; tpsit
czikag;rhedss fhez pi sg;gwwpogbf { ghghf p s ;

e@fs; vejnthU tpsahil tpsahbdhYk;tpr mjpkhf nrayglLjjgglLk; NghJ
mjd;tpsTfSk;mjpkhf N , Uf Fk;

xU fobnfl; klilabsu getj vip nfhstij c wWWNehfFqgfs; gei ]
vyi yfNHLFF tplt Nz Lk; vdy; mtu gejp; k@ mjp tpria nraygljj
N z LK;

jwNghd  jgfs; Kd; i tffgglk; t@h vddntdwy; tprap; jhffk; vdgd mJ
nrayglLjj ggLk; gugi gr;rhuejj h?
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fre gJ: taffjjff tifagy; FjJirpsp; kP i tffgglt gY}d; ntbfftgiy
,J vggb rh jpak?

f he VgLj J k; Mdhy
tFJsJ O j

; 9y
ngLJ,Jf_ydy\d. nray gLj j ggLk;
r Ak; mj rbkhd G’\QQUQQW gf pej srbfgth jhy; gY}d;nt bggj piy.

[

NJXU Ejd}ryahdJ WgLj J k; Mdhy; gy FjJdlirps;
Nhe mjp guygy; Fi wt hd mO ngLJprIV\d nraygLjj ggLk; t p r Ak;
mj bkhd Gagguggy ; of bej s b f ggLt j hy ; gY}d nt bogj i y.

,jd; %yk;tprap;tpsthdd tprap; vz ; kjgi gAk; md nrayglLk; gugi gAKk;
rhoejd vdgd njsphfpw.

ceJ tpr

vej nt U nghUs @ ; GagguggeEk; nrgFjjhf nrayglk;tpr ced tpr vdgglLk; , J
e ttd;vdw myfphy;mst pggLf pd .

mOj | k;

tpr WgLj Jk;tpsit msggiwk mOjjk;vdw , awgay; msT gadgljj ggLf pw .
xU nghUs g ; Gagguggpl ; xU rdJu kPLUfF nrqgFjjh nrayglk;tpr myyd c e
tpr mOjjk;vd ti uvaWfggLfpu.

mOjjjjd;myF gh fy;Pa) myyJ Nm?2 MFKk;

m)tpr ,_F
qu G A
mOj jjp;SImyF gh] fy;MFk; (gmuQR mwp my ; mwlh gms a] ;ghl fy;epdt hf)
ghl fy;=1Nm?
tprahy; nrYJ;gng mOjjkhdJ tprap; vz ; kjgi gAk; md nraygljj gglLk;
nj hbgugi gAk;rhhed , Uf Fk;
jRtaglt fz1F _ _ _ N
fRO nfhiffggllss jftyfisf; nflre L ah dap; xU fhy; %yk; nrYjjgglLk;

fz ffpf.
ah dap;rurhovi | 4000 N

ah dap;xU ghjjp;guE 0.1m?
i R

ah dap;rurhpvi | =4000N

xU fhyp;vil =xUfhyhy;nrYjjggLk;tpr
_ 4000

4
=10000 N

xU fhyghjjp;guG =0.1m?
_thr_1000

gugG 0.1
= 10000 —2= 104 N m2
m

xU rdu kPth gugwp; ah dap; xU fhyhy; nrYjjoggLk; mOjjk; 10000 e@d\+td;
MFK;

mOj j k
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mOjjjij miphpjy;

xU nghUs @ ; j mjphdf mjd; kP nrayglLk; ceJ tpri a
mjphdf Nz Lk;myyd c e pr nrayglk;gugi gf ;Fi wif N z Lk;
vLj J ffH L:

N‘HHpszfj pCerggh‘prz Lis; Kjyad kpTk; $h kahd Ki di a
' ntrYjJfpwd vdN |, t wwa ; %Yy K;
mjip tpsit eH< ngW MM"I(,

kz yp; elggd ekfF fbdkhdd Mdhy; xItfqgfSfF kp vsphd
x| tt]jp; mfdw ghiqfs; kz yp; mj pggbahd gug@d; nj h hG nfhsf
mOj j k; Flwe.,J kz yp; xltfk vsphf el ffp.

J. Vnddp;
., jdhy;

vijJffHifs;
fdu ruF thdqgfspy; Fi wifTks rhi yAldhd njhh  gugi g
mjphdf Tk;mjp vz z pi faghd rf fuqfs;,lszggLfnm.

KJfy; Rked nryYk;igis;Nhp:; kP nrYjdk; mOjjjij Fiwi{Tks Nhsp;
kPhd njhL gugi g mj phof Tk;mfykhd gli|fs;mi kffgglLfiowd.

thidqgfsp;lahs;jlilal , Uehy;rh yfsy;XLtJ fbdkh , Uf Fk;
fhwmal hy ;nraygljjgglk; mOjjk;-tspz ty mOjjk;

eki krBwwAAss gFjps; KOt Jk; fhwmlhy; epkg@Assd. cqgfs; mi dt Uf Fk;
njhejJjhd; G par; RwrYk; f W epkgi\ssd. , e ciwWwF ts@ztyk; vdW
ngah;, G @@ ; Gwgguygwm Ny hf gy fpyh kPth tiu tspgz tyk; ePlssd.
Gogwgy; css midjJdg; nghUlfSk; ,ef tspz tyk; fhw khf ceJ tpr
myyd tpria cz Uk;

tsiz tyk; G pp; XwyF Gagguggpl ; k@ fBNehf fpnraygljdk;tpr myyd vil
tspz ty mOjjk;vdgglk; , J ghNh kPt hvdw f Ut phy: msffgglfmi. | horyyp
vdw mwp @y ; mwh gh\uh kPHi uf ;f2z | wej hh;

G pouwgy e c ak;mjphdFk; Ngh) t sz ty mOjjk; Fi wipw.

ghNbh kPt hol; jkgijly; css thJHd cawk;, nfle L tsgzty mOjjk;

mstpgglfmd. jptjjkoijy; tsgkzt mOjjjjmo; tpsit mwe
nfhsst|w hd nrang_ cCsSs ghukhdJ nfrLffggll fhyjjm; mej ,ljjm;

(millimetre of mercury - mm) Fwhfpw . ghNukhdp Foh a
nttNWNh qfsy;tisjjhkl jptjjkgijp;css ghu cawk;khwhi.

fly;eRklljjg;css Fohag;css ghujjp;c ak; 7 nrkPmyyd 760 kgkPxU
tspz ty mOjjk; (1 atm) vdgd jptjjkgijp; css ghujjd; k& fhwW
nrYjJk;mOjjk;vd fUjggLfpd.

xU tspzty mOjjk;=1atm= ghNbkPthy;c ss 76 nrkPc auKi la gh ujjhy;
nrYjjggLk; mOjj k; =1.01 x 105 Nm2

SI myF Kiwag; 1 atm = 1,00,000 ghl fy; (Nhhakh) tspgz ty mOjjjjp; SI
myF e@+td;(m) ghl fy;
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hUsp; kP eldd xU NcyNehf F
nrYJpr\U. , €f i kﬂ)gG tpr vdw of f ggLf pw.
kpjjy;vdgglLfmp. ' | hy; kI LNk nrYjjf$bal myy.
; ) ' : ;  kwhk; thAffs; ghakqfs;

vdw of f ggLf gdwd.

xU nghUs ; kpggi j Nah myyJ %oFti jNah ,ef NcyNehf F tprNa |
nghUs;vi | NkyNehf F tpria tp Fiwh , Uehy;nghUshdd kpf
vd y ; %o0f p fbk;

kpf Fk;nghUs o ; kpgGt pr >nghUsp;vi | %oFk;nghUsp;vi | >kpgGtpr.
jptgf splhy;nrYjjgglk; mOjjk;

jpt qf STF Fwogbl tbtk;,yiy.jptk;vjg;itffgglfmN h mjd;xwF guygy;
nraygLHgng; tpr jptjjpo; epy mOj j k; vd wi oft,g_g_waJ J
tefydp; mbghfjjp; klLkyy mjd; Rt hsp; kPk; mOjjjij
qfsrnihy nrYjjgglk; mOjjk; c WWNeh Fk; Gssppl; Mojji |
fUJggL o .

j ot mOjjjjg; Cs$ N WghLfi s mwa C]Tk fUt p  khNdhkPt b
vdw of f ggLf pJ . Fwogpt nfhsfydg;c ss khNd h kPt h;
%y k;mst pyhk;

n{igs,nydni;mbjISJIW;J’Mimw;nrYjIgng;mOjikhdJ jptjjo;cauiijr;
rhhej J.

tsz ty mOjjkhdJ ghNUKPtha; jptj; jkgijg; css ghujjp; cauyijf;
nffre N mst pggLfm vdgi | KddNigbjjpffmH s ;

nfhLffgglt Mojjp;jmptafs;nrYjJk;mOjjk;midjyd jprfspk;xNikh pahf
, Uf Fk;

t Pby;nraf.
1. cqfs; FLkg kUjJt hpk;, uj mOjjk;vtthwW fz ffpggLf p vdW NI L
mwa Tk;
2 gps] ;gh fyp;thofif tuhs wg;gbffTk;
3 jpt mOjjk;Mojijr;rhed khWgLk;

gh fy;tpp
%ba  kwk; XaTepyap; css jpt] nl; vefnthU GspFk; mspfgglk;
mOj jkhdJ mjjptjjp;mi d Jg;GBspSTFk;rkkhf gf pejspfgglk;

gl fy;t ppp;gadghlfs; | |
gh]fy, tg)[api mggllag Niy nraAk; fUtpis ry vLjJffHLISId;
bz Nghk;

bl

e thdqfi s gOJePFk; gz i dfspy; t hf _q_fis cahgj gh fy; tpap;
mbggi | ay;, agFk;eRay;c ahjps;gadgljjgglLfpwnd.

e thfdqfsy; css jil (Breakk mi kg&G ghl fy; tpap; mbgg | ap;
nray gLf p .
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« gQR myyJ Milfs;kpf;Fiwhd ,1jij miljJf;nfhsSk; mOjjaggll
ngh pshf ki jwE ghl fy; tppa mbggi lahff; nfhz L , agFk; eRay;
mOj j pgadgljj ggLf o wd.

guG, Ot pr:

ki ojJsps;, awi fanfN Nhstbtjij ngwwggd Vd;

kprrgv Jis toah nt spaWk; eR njh hrah , YYKY;
eRjpi sfshh ntspaWwJ Wd;

kugf Sk;mjd;crrapg;css ,i yfSk;gR kah cssd. G p<gi
tprfF viphi N hyple)J kujp;cripF eRvti W NkNy nryfpw ?

Nwfz | midjJK TP fSTFER;xNDtpl guG, Ot pr vdgj hEk;

gwG , Otpr vdgd jptqfsp; xU gz G MFk; jpt %yf$Ws;jqgfshy;, adw
msT kPrpV Ggugi g mi | a mjd k@ nrayglLk;xU tpria cz hipd. ;

]
Gwguggw ; xw F eE’J;va Fijh nrayglk; tpr guwG , Ot pr vdgglLk;
my F Nm1

guG, Ot prap;gadghLfs;

c jhuwfsy; eR NkNy W j whf; f k; guiG , Ot pr MFk; jhtwfspy; i
| fs; ePquJ; cjTipd. uNHKs;eR %yf$Wis cwRpd. i
vdw nkyyma Fohag;Ez 3 o Yy mLjJ tUk;t FgFsp;,J gwwg
vd_v\lifnp;uayghbd;fhz Kk hf ePI N/Wf}wJ. , JWF eRd; gwG ,Otpr f
mi :

t bt k; Nhs t bt k; MFk; ,jd;
fhz khf jjhd;jpt jJdsphs;Nhs tbtji] ol wd .

W
eRd ;g , Ot pr fhe khf eRryejphdJ eRd;guygy;vsphi el ffpw.

fly; nfhejspgd; Nghd khYkps; fggi yr; RwYk; Nhgg ; Jfsfs; myyd
vz nziaf;nfALths;,jd;fhe khff Fqnl gugG Otpr Fi weJ fggyp:;
kpPhd jhfka>eRﬂw;V\Ang;gfigGSk,Fl ol nd

gifay;tpr myyJ ghFepy:

ti wai w
xU jpt k; ghAk; nghOJ>Jp|tqfspi mLjjLjj mLIFfSfF i

I
czlhpd. rhingaffji]j VerltF L jjita tpria ghfpy;tp
9z GghFepy vd ti uaWfggLfpw.

xU Fwggpt gUkdpt kbrrma wi g j Uk;
1=

ng

Na c
r vd

gnfpay; tpr CGSmyF Kiwag; ghay; vdw myfhYksl myF Ki wag; Kg m'ls
ImyyJNsm2vdw myfhYk; msffggLfpd.

c uaT:

fhez k; : ukp; rNhu; fhYfFk; th oggoj; NhYfFk; ,ilNa ¢ unaT
Fiwejjhy;mtd;fRo t ©ejhd;

nfjhL tpr>njHhhtpr vd tprag;, Uti ffi sg;gwmmpKddN gbjjtggRs; , dp
mj nj hLt p rap ; xdwhd ¢ uhai t g; gwwpgbf { g; Nght B s ;
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sqtfka; FtisfFk;,iINa cuaT ,Uggjjdhy:jhd: mij vsph gpff

. Mdhy; cssqifag; vz nz a,JIt|a gp ; nJH_tpr Fiwipd. mjdhy;
jI'k,Flwf}wJ vd N FtlSlag obggJ fbdkhfpvJ

uat ol ; N hwpk;

, bt myyd miwk Nwglt xdi waahdW njhLk; nghUsfs; xdi w;
kwnwhd W , agFk; NghJ mt wet , i INa ¢ uma mny CLhaTtpr ¢ Ut
,e cual tprahdd nghUsp; ,affjjm vipmjpray; nrayglk;

caftjjy; , UFFk; nghUl fsp; xOqfww tbt py; guggd; fhe khf | e
tpr c Ut hf pw.

uatpl;tpsTfs;

ual gt Uk;tpsTfis VWwlj Jfpd.
: T ,aftfjij vjpfifew.
akhdjjmFf;fhez ki, Uff s .
;TntggJ:J c Ut h Ffpw.

tifogljjogbfmd. mit>epy c ual kwk;

xal epyapy;, UFFk; nghUlfshy; c z wggLk; c unaT epy c¢ uaT vdgglLk; vfh
G pp; xaTepyay;css nghUsfs;epyahd ,1jijg;ngwssd. fapay;c s
KbrR

,aff cuma¥l: nghUsfs; , affjjp;, UfFk; NghJ Wwlk; c umaT , aff c uaT
vd ggLk;

,aff c uat hdJ eOT c uaTl kwk; c USk; c uaT vd NYk;, U gbdfsh
tifogljjoglfpw.

eOT c uaT: xU nghUs; kwnwhU nghUsp; Nkwguggy; eOTk; Ngh |, wz L
nghUl f sl ; guggf S f F ,|Il\chtth Lhajl' OTCLha vdgng

f
c USk;c uaT: xU nghUs ; kwnwhU nghUs pl ; Nkwguggy ; ¢ US k; NghJ mej , uz L
nghUl fsp; NkwgugE STF , i INa ¢ Ut hFk;c ual c USk,c LhaT vd ggLk;
c k
t

g cual eOT cuait tp FiwhHN ,UfFk; ,jd; fhe ki N

U )
hdafs>jsStz bfs;kwk;nglbfsg;rffugfs;nghljjggltssd,.

q
thkf; elkk;Gjfjij] jsSkNgh nraygljj prag;jprapyNa ngdryhddJ

. ngdryhdd G jfKksnrhunrhugg ,n]H_'[I]J,]Lff}wJ c US k;
repMa mst yhd ¢ umai t g; ngW pw . ;G jfk;vsphf , aqFfpd.

kb

ki Jz Lfs; xU ,ljjyied ,iieFE s ef  Kiwapy N
Lf ol wd .

gghbekfhzsbs

f
c US
ngdr

gary

ngha
ef Y j gg

pldhy 9S Vwnwglh NghJ kppz bia XIktd vspg. Mdhy; gS
mjpbhbfpw.,jdhy kppz b rffujmfFk;rh yka,,lll\hah:l
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nj L guQ
xU Fwggpt vilfF cuathdd njhk; ,U gudSIid; Newbahf njhHHhG
glj j ggL lwl nj b gugG mj pkh , Uej hy;c uaTk; mj pkhf , Uf Fk;

rhiy c¢ Ui sap; (Roadroller) c
cuaitf; nfhz kssJ. kpp tz
, Uggj hy; Fi wt hd ¢ uai t g; ngWM

c uat p;edi kfs;

Uis mjp nJthgug: qg; ngvass1W> mj b
%?Jri nkyya rffujpl; gwG rpvaj hf

e cuathdd ekd mdwil nrayghfspy;kp Kffapkhd ggi f tfpfpd. mdwhi
t hot @ ; ngUkghyhd epolfsp;c ual t pJkgjjFejhf c ssd.

c uat @;fhez ki vej nt U nghUi s Ak; ekkhy; gbf{ Kbf p.

cuatp; fhz KfF N ekkhy; rhi yfsy; elff KbfmJ. nrUglks ji UAK; ehk;
eOt pfpb t phky;elff cjTfpwd.

cuatp;fhe kiN Ngdh tf:nfrz L fHpjjy;vOj Kbfmd.

h yfFk; ,ilNaahd cual tpr ghlfhgghd
.,aqFk;thidjij eMj jiliar;nrYjdk; Ny
k;Xal epyfF t Ufpd.

Jzpaj; i jggd> KbrRifi sg; NghL.t J> Rt wwy ;
wwwt k;c uhaN fhz khi ¢ ssJ.
hot y; ngUkghyhd N i yfs; vsphdhYk; ry | B
t Nitahd jPk vdw of f dwdh;

fUtbspy; css gwlt mi kg jpFfs; Nghdwi t xdW kwnwhdwa ; kP
NaffgglLtjhy;mit Nakhdk;mi | fpwd.

c uai tf;Fi wggjwk mjpggbahf Niy nraa Nz bAssjhy; Mwwy;, ogG
mj pkhf pw .

e cual ntggjij cUthFtjh ;fUtps;cile)J gOJ VwglLfpw .

cuait miphpjy;kWAK;Fi Wjy;

1. njhFgwG: , _ , .
njhFgugi g mjphogjd; %yk; cuait mjphdfyhk; fhyz psp; mbgghfjjw;
css mbkhd  gbgFi sg; (Treed) ghijpffRsh? it ji UAldhd
gbkhdjj mFk; ghJfhgght el ggjwFk; ¢ jTfadwd. mbkhd gbgls; cila
laht S k;c uait mjphpd ghlfhgghd gaz jjpk cjTfowd.

kppz bag; rffuyjpo; cstppmgw mUN jilfflilfis mikjjhy; jil
nrayglLjjogLk; NghJ c unalT mjphpd kppz b cINd XaT epyi a mi | Ak;

vih
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g;bkhdj“wF jafsd iffis kzy
fhyz psy; gy JUjjp; nfhe bUka,

I

caTg;nghUsfi s gadgLjJjy;
cuai tf; Fi Wff gadgljjogLk; nghUs; ¢ aTg; nghUs; vdggLk; vih fpP s>
Nagfha;vz nz agfphi glstgfpnfz pz a;Kjymi t.

, L nghUlfsp; xdi wnahdW nj hLk; xOqfww guyEsp; ,ilay; caTg;
nghUsfs; nrdW epkjhy; mithfF ,iIN xU totogghd ciw
cUthp.,J ,UgudSfihd Newj;njHh gj;jLjJ cuait Fiwfpd.

. ged jhafpi s gadgljdjy;
c USk;c ual eOT c umi
eOT ¢ unai t c US k;
fhRjjohyhd gel jhafpi

epdt y;nfhsf

tpr:

t tp Fi Uggj ity :ged jmfpi sfinfhe b
c umat khwwyrk, kppz bfsp; rffu mrry;
s ehk;f hK;

e jsSjys>,0Ojjy; Nghdw nrayghLfsphy; xU nghUsd; i) Xal epy myyd
rebd , aff epy (ii) nghUsp; t bt k; Mfatwi w kbwhJd myyd khw
KaytdJ tpr vdggLk; ,jd;SImyF e@dtid; MFK;

xU nghUs; kwnpwhU nghUSI1d; nfHhG nfhsS k; NghJ KIENK tpr
nray gLf p .

ahly; xU nghli s ,aqfitffTk; ,affjij eWjTks ,affjjp;

P r
jpri a khwwlTk;mjd;msT kwik;tbtjij khwwTk; KbAk;
mOj j k;

e tprap;tpsit mstp cjTk;, awgay;msT mOjj k; vdggLk;
nghUs o ; Gvgguggl ; xU rdJu kPLUfF nrqFjjhf nrayglk;ced tpr myyd

tpr mOjjk; vd ti vaWfggLfmd. ,jd; myF gh fy; (Pa) myyJd Nm
2MFKk;

ghakqt S k; (j pt qf s >t hAf f s kwWk; f w) mOjjjij nrYjJfownd.

Gpay;css midjJg;,nghUlfSk;tspz tyk; fhe khf xU ceJ tpria
myydJ tpriaczhpgwl.

mstp cjTk;f Ut pghNukPl hy MFK;

1tspmOjjk;=1tam=ghNkPthy;c ss 76 nr kPgh wk; nf hLf Fk; mOj j k;
=1.01 x 10> Nm

c ua7l :

 xU nghUsp;, affjijj;vipiFk;tprfF c ual vdW ngah;
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,Jd nghUsp; ,affjij FiwfTk; myyd |jLi{Tk; nratpd. c umal
vgNgh) k; nghUs 5, affj§j vjpf Fk;kwik;nt ggjij c Ut hf Fk;

xOqgfww guw@d la nghUsfs; xdWd; xdW njHhs nfhst N ¢ uat pf hd
fhez khFk;

c uat hdJ nj hLk;nghUl fs@;gui s Ak; mt wwa ;vi |i aAk;rhhej J.
c ual tifoglkjjogLfml. epy c ual kwk; ,aff c uaT.

, af __Lhatf‘dJ eOT cual kwk; c USk; cual vd NYKk;
tifggljjoglfpd.

gwiG, Otpr

gwG, Otpr vdgd jpt qf sp;gz ghFk;

eR %yf$Ws; rpk Cwugig miltjwh jafsp; guig RUFfp;
nfhstjwhf xUtpriaczhpwd.

jot gguggp; xwF  eRjjy; nrayglk; nkhj tpr gwG ,Otpr
vdw of fggLipw ., jd;myF NmMFKk;

gfpy;tpr:

jjw;, UFFKk; Ngh) mt wuds;css jpt mLIFfSTF ,ilNa

cUthpd. ,e cual tpr jpt mLfFfsp; xgd k

;tifag; mikfpd . ,ttpr gfpay; tpr vdV\k,,eerboT
pU

ghFep yCGS myF Ki wag;gha] ; vdw myfhYksl myF Ki wapy; Kg m? s(m)
Nsm2vdw myf hYk; mst pggLfp .
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STHmMwp @y ;
nj hFj p1
myF -3
XS @RY,;

mwi f k;

gri rggN'nydf; fhHraspFk; gRejt ugfshy; Nghyjgglt c ahej ki yfsy>t hdj
Nkfqfi sj; nj H_k c ahey epfk; kugf s mofh g; ghaeJ nryYKk; eFU’iI
flwi u a NeHfp Mugghb Fk; ePffly>fhy Nisag;jqfr; rpgG e
epggggl b thdjJf;fjpfs;, it midjJk;ekd fztSka;>devak kfp[
ju$bait Mdhy; xsppyhky;, tw w; fhz KbAkh? Kbahl. f he k>xspe
]fi\wvrASangHJSfS[d;kH’ g L vijhsg');J fz{fis miltjhys ekkhy; mt wi
le Kbf p.

xsp xU tif MwwhFk; xsp NehfNHby; nryYk; rkjs

gsgsgghd nghUsfsp; vithW xsp vipuspfm vdgji d

gapWssHs; Nhsf Mbfssgui sa Mbfs;kwhk;gmt i f Mbfs _

tmtpy,,tvwm gadfi sg; gwwAk;, gghl j j ;gapy cssﬁfs NY k xspvmdsgﬁ
pps> xsp tfy; tpps; kwik; nghp N hgs flylh] hg; N@J W XspRy;
'[[f)l s Ak; mt wal ; nrangLJ;JJ;thfl s Ak;gbff , Uff wi s ;

Mbfsp;ti ffs;

]
f

gy N WNehffqf SffhH mdwh k; ehk; Mbfi sg;gadglLjJf dNak; myqgfhyjmf hf Tk
thhdgfspy; go@Gnk; t Uk; th‘dqtlsf fre gj W hf Tk nJhyNeh‘fp Nghd w
;rhdqfsp(k belsg gadng.,Jf;NM'k xspa vipuspFk; gz gpdg;
gsgsgghd xsppy; ridN«k Mb MFk; Mb vdgd xU GM( kl Lk;
mY ko ak; myyJd nt sspKyhk; Geggl t fzzkbj.,lz L MFk; Mbfssrkjs kw\k;
tise guwd lait. Nhsf Mbfs; cUi s Mbfssgui sa Mbfss>ePtIl t bt
Mbfs; Mfpi t tlse; gugGla MbfshFk; Mbap; t bt mi kghg mjdhy
c Ut hFk; gigi j pdj;j Rkhdpfpu. rkjs MbahdJ xU nghUspl;rhahd g p d
c Ut Hf Ffp\U mN Nisa g,tlse; gugpd cila Mbfs; ngha kw\k; rma
ggafi s c UthFfpwd. rkjs Mbfisg; gwp f8;, t Fgfsy; gapWssHs;
gut i sa k\w\k;Nhsf Mbfi sg;gww, ggFjpy;gap , Uff i s ;

0 mel

.

cuEDaThd LTULEDL L 8igS6T

’ }

Ganena syiq@er i i fer eulL spqmen

16 MK; E}wwhzb ; fzzhoj; jflbd; kP
VJ[DIU’S[[)F GRk; toffk; ellKlwag,
UejJ. ghu , jwihf gadglLjjph
fzzr'bj,JfIbd; ntsspcNHhjjpd
nkyy@a glykhfg;gfpmji d Mbaht w:\th gadgljj pt Uprrk

Nhsf Mbfs;
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tbt Nk Nhsf MbfshFk; tisef Mbfs; xU Nbsjjp;
"Nhsf Mbfst vd mioffgglfpwd. ,J xU

ngeJ ntltgglt rgFjap dg NghdW t bt ji jf;nfhe bUf Fk;
, ntsspGrR GrgglbssJ. kwopwhU gFjay; xsp vj pus gG

FopMb:

Nhsf Mbap; ti sej guwoy; xsp vjpuspgghdd epoejhy; md Fop Mb vd
mi of fggLf . , e Mbap; meg i tffgglt nghUsp d J n ghphfp; fHLk;
nghdt i myqf hy j pf hf gadgLJ;gng fz z b>FopMbfF vLJ.Jfthth

Ft pMb:

NFhsf Mbap; Ft gj guggy; sp vimus gghdJ epoejhy; md Ftp Mb vd

mi offggLfpd. , ttif be ;nghUspg; msi ttpr; rpa g;kgj;pd c Ut if Fk;

r hi yfsg g|dGM<;tuf$ba hfqtlsf fre gjwkg; gadgljjgglLk; Mbfsf; Ftp

H:)ahf thfdqfsy;gadglLf . fz
i Kj;njhiyit tp megc s
ggl bUf Fk; mjht J> goGwKss t

I\QW,J}um;,yyfky;mery;,Uka

z hbapy;
vdw

J
hf

i sef gu@ la MbahFk;

,J  Fopj
wghdd mjd; kP t ©k; xspf a

W W

z thfFk; xspPoyjjpdg; gui sa Mbap; Ft pg

.sagguggg 9|L vj purs b Fk; VJrD‘thiﬁfggH
, iz aht xU Fwogpt jprag;tped nryyYk; ,f
b njh ytpfg;gaz pFk;

ny l\bmlwtvww mt_vwd
hbfg: gadglfpind. it
'kV\N\k; Ez miy

; KWAK; # ha nt ggr; #Nwprf[at\M/vp(k

- NUkd; ] isa Mb lenraAk
mwa ggl bUej J . | - ]1; vOjm 'vhoFk; IVI
Elyp; ,jd; tbtk; ' ; kK; ngwssdJ. , god;
mi of { ggLk; y ; ; Elwmz by; gui sa
f wwwej hhy 1888 Mk; Mz L n[ hkd; wgpyhsh n dwn’
gu i sa Mbi a vj pnhs;ka,thdi y t hgf p(Antenna)t bt ;t bt | kjjfh;

Nhsf Mbfs;njH hghd gjqgfs;

Nhsf Mbfshy; NhdWk; glgafi sg; gwwo GegJ nfhss mit njHhghd rp
giqfis eBfs:mweJ nitss N z Lk:
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tisT ikak; Mb cUthfgglt Nhsjjp;i kak;ti sT i kak; MFk; ,J Mqfp
vOjJ C vd fjpti wlgfsy; Fwogbgglf . (Nhsf Mbaphy; ¢ Ut hf f gglk;
olgafi sf; fjmy ti ulagts; %yk; Fwoggbyhk; ,ji dg; gwwp eBfs; Nky; t Fggy ;
gay cssHs)

Mb i kak; N hsf Mbap; t bt py; i kak; MFk; ,J Maqfy vOjyJ P vdf;
Fwogb ggLf pw .

tisT MKk; Nhsjjp;i kaj jFk; mjd; Ki dfFk;,ilgglt nfjhi yT ti sT MuW;
MFk; ,J Mqgfp vOjyJ R vd fjm ti wlqgfsy; FwogbggLfpw . (Ki d vdgJ
Mbap ; guwgw ; Kjdi kK mrrhdJ >Mbi ar;rejpFk; GspMFk; , J Mbi kak;vdTk;
mi of { ggLf p)

Kjdi k mrR Mbi kajijAk; ti sT ikajijAk; ,iz fFk; NefENh Kjdik
mr R vd ggLk;

Ft ak; xU xspfw wahdd N hsf Mbapg;gl L vipuspj go;Kjdi k mrrg; (
Mb) Ftdk; Gsp myyJ Kjdik mrrype) (Ftp Mb) tpeJ nrytd Nglhy,
NhW; Gsp Kjdi kf; Ft ak; myyd Ftpk; vd mi offggLfpd. , J [

ti wljjw;F vdwvOjjhy;FwbfggLfpd.,ji df;Ft mgsspvdTk; mi offykk

T: Mb i kajjmfk; Kjdi kf; FtajjmFks ,ilgglt njh yT v
vd ggLk;

y
7
apl; Ftpa njh ytprks tisT Mujmk; ,iIlNa nfjih cssd.
pi,ghth[a njh yt hFk;

Ft@j; njh
Fta njhy

hi
N hs f M
tisT

fz f{P 1:
f

Nhsf Mb xdwd;ti sT MWk;2 nrkPvdy;mjd;Ft@aj;njh ytpdf;fhz f.
BT
tisT MWk; =20 nr kP
ti sT MWk;
2

5:§= 10 nr kP
2 2

Ft@aj;njh yT =

fz ft{tP 2
Nhsf Mb xdwa;Ft@aj;njh yT 7 nrkPvdy;Mbap;ti sT MWk;vdd?
j Ar:
Ftaj;njh yT =7 nrkP
tisT Mk; R)=2xFt @j;njh yT
=2x7= 14nr kP

N hsf Mbfspy;N hdWk;gkgqfs;

Nhsf Mbfsy;N hWk; glgafs;, wz L ti fgglLk; mit
1. nka; glgk;
2 kha gpgk;

jpuwy; gpff ,aYk; gigk; nka; gigkhFk; jpuagy; gbff ,ayh gpgk;
kha ggk hF k;

Ft ahbay; vgNghlk; Neud> mst y; rp@a khagigk; N hdWks> , jdhy; ,ttif
Mbfshy ;N hdWk; ggafi sj;jpuag;t Bjjo;gpff ,ayhl.
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Fop Mbap; Kd; nghUs; it ffggLk; ,1ji J ogmgjjp; jdi kahdd
jFMdrbfggprvJ FoprapI mUf y ; nghUs mi | Ak; ti u
N huhakhf g; nghUs o ; mstpd m|IAkt|u gﬂagkh:iJ ' ;

nghUs hdd Mbi a tﬂ)l_ tgfp; nryy nryy glgjjpo; mst hdJ

Kidikf; Ftajij milAk; tiu njhhed rma gBgji |

njh ytg;nghUshdJ itffgglthy;gagkhdd Kffm Ft@jjp;t Dk;

Ft pMbap hy ;N hd Wk; gigj j ol ;ms T kwilk;jdi k nfhiffggllssd.

Fop Mbf s ; nka; glgqfi sj; N hwM pFk; ,tWEWJ,JFDLaW gbff ,aYk; Mbapl;
Kddhltffgglt nghUs o ; mi kg3 ms T kwik; j d ;kap)dg, nghW J glgqf S k;
khANgLf dwd. Ft p Mbfi sg[\ghy;> Fop Mbfs; ntt NW tifahd gpgqgfi sj;
N b b piwd Fomhbagy ;N hd Wk; glgqf s o ;nj hFgghdJ nf hiffggl bssJ.

Ft pMbap ;N hd Wk; glgk;

nghUsp;ep y gBEgjjpo;epy gEgjjol;msT ghgijo;jdi Kk

myhsnjh ytpy; E-,y; Gsp ms T | Neud kha gggk;
kprrpvaJ

vy h P- fFk; F-fFk; rmad Neud kha gmgk;
njh yt pek; Mb | i |ay;

i kajj pFk;
, i lay;

FopMbap ;N hd Wk; ggk;

nghiUs p ; ep y glgij;epy gegijo:msT | gEgijp;jdik

wy h ; njhyt[y, F-,vy; Kp Tk; rmaJ f Bhd nka;

C- fF mgghy ; C- fFk; F- fFk;/ rmaJ j i nka;
i lapy; ;

C-,vy; o 2 nghUspp; mstg;|ji nka;
, Uf Fk; '

C- fFk; F- fFk;|C- fF mgghy; nghaJ | | nka;
i lay; '

F-,v; My h ;njh yty; | kbpg;nghad

F-fFk; P - fFk; MbfFgigadhy; [nghal

effs; c wiNehf fphy; Fodb vghNghJk; ji yf8hd nkaggsgji |
hy> Ft@ajjmFk; Mbi kajjpfk; ,ilay; nghUs; itffgglk;
khagiojij WglLjJfpW vdgi j eBfs;fhz KbAk;

Mbap ;gadfs;

cUthFtjhy; myqgfhif; fz z bahf Tks Kfr; rt uf;
Tk; FopMbfs;gadgljjggLfpwd.

: i njh yT gur;nratjhy; lhy;tsfFfs> NLtp
thidgfsp;KfgGtsfFfs;Nghdw wwy ; Fop/lbfs;gadgprde

. Fop Mbfs; guej guwEfsppled xsppdr; Nfhpd> xU
nrafp@wd vdN >, tti f Mbfs;#ha ri kaefydfsyp;gad

fFfs; kwk;

gLf
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. epiy WgljjhkysnghUstis njsphif;fhz gogjhy; kUjJdths;fz »fhl
kwiWk; njhe i lggFjapd NHhpJdg;ghhggiwthf mths;mz ejpfFk;jiyf;
fzz bfsy;FopMbfs;gadglLfpwd.

5. vipus pFk;njh yNehf f ps Y k; FopMbfs;gadgLf plwd.
Ft pMbf s;

1. thdqgfsp;golGnwk;t Uk;gwthdqfi sg;ghggjwk Ft Mbfs;gadglLfowd.
l\kYk;>Ftprfs nt s gGwkht ti sejggj hy; Neud gﬂlgj[jj,jUtNH_>

mjp msT g CGrg; gFJrDaAk frz gbfpwnd.

. kUjJtkid>jgFk; thjpsgssps; kwk; mafhbfsy; , it gadglLfpwd.
ngUkghYk; fltljjo; FW@a ti sTfs;css RKs;myyd $i usp;, €
Mbf s ; nghUj j ggl bUf Fk;

3 rh yfsp;kpTk; FW@a kwk;Elgkhd ti sTfspy;Ft pMbfs;gadgLfpwd.

vyyhg; nghUsfshYk; xNu khh pahd tpstpd rkjsffz z hbag; WgLjj Kbahl.
Xhy xspfjphdd gsgsgghd>nkdi kahd xs pk; gugge ; kP gLkNghJ kI LNk>j pJggp
mD ggggLf md . , t 1 hW gs gs gghd >nkd i kahd guggy; gl L xspj kG epolN xsp
vimus pjy;vdW mi of f ggLf pu .

xspvjpuspjypy;, U fjpfs;<LgLf @dwd. mi t
1. gLfj by KWK
2 vj pus g f b

xU CIfjjp;vjpuspEk;guggo;gsgsgghd jsjjp;k® glLk;fj;glfjb;vdgglk;

mgguggld kPgit gwF> mN Clfjjp; jtkg tUK; ,ef xspijpm
_ ;T] B vdggLk; vj pus pFk; guggw > xs pfj b glk; Gs@p; fwgi dahf
tiuvagglt nquJ:,lf;NhL 'FjJf;Nh" vdggLk;

gLfjps vipusgS; fjp kwk; FjJfNh MfptwwwfF ,ilNa css njhhG
vipus oGt ppshi nfhLf{fgglLssd. mi t got Ukhw

1 glfjpe vipus g {j by kwk; glGsap; tiuvagglt FjJfNh Mfpit
midjJk;xNujsjjp;mi keyJssd.

2 gLN hz Kk vj pus g ; N hz Kk;vghghl k; rkkHENE, Uf Fk;

VJplhsggntlffs /vlpdspjypltlffs N

mi djJg; nghUsfSk; xspa vi purs poj g i v vdgjid eBfs; gapWs
vipus pFk; mst hdJ vjpus pFk; nghUsd; gugi gr; rivej J. vj puns p Ek;
nghV\dJ vipuspjy; , U tifgglk; mit: 1. xOqfhd vjpusps 2

vj puhs gG

xOqf hd vj pus g&

t ot ogghd guggp ; kB Xh xspfw wahdJ ¢ i
mJ  vipuspf goLf p . vj puhs pgpf ggpl ;

cssd. ,ef vipuspggy;xtnthU fjpo; gl
cssd. vipuspjy; tmrahdd gl gwngoLt |
t1if vipuspofE 'xOqfhd vj pus gG

vLjJffhHl: rkjsffz z hbay; c Ut hFk;

WgLk; vj puns gés
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[APP & L0

sTUDY CENTRE

xOqf ww vj pus pC

nrhunrhugghd myydJd xOqfww guggd; xtnthd gFj@k; ntt NW Nhz |
mi kej pJf Fk; xsphddJ , gguggp ; ng[\th xtnt hU xsptj pk;ntt N WNhz |
vipus pfpd . , gF xtnthu XS}f)fj[b]d gLN hz Kk vj pus g ; N hz Kk; r
UffhJ. \KYks xspvjpuspgG tpps; k;br rhahf g; nghUe;tg;y de>,'
glgKk; njsphif; fplfftyiy. ,tiif Vdesrgng 'xOqf ww vj pus g
myydJ 'gu yhd vjpurs g6 vdegah vihjJffH L: Rt ha; kP VwglLk; vj pus g6

Newfz | nrayghlfspypled U rkjsf;
NghJ  mt we p | ggl ¢
mwaKbf pwW . Vnddy;
nghUshf ¢ ssJd. mj
nghUs Hf Uf f pw .
fz z r'beg; nghUs hf
fz z tbag; njhbpd .
vi mus ggp d Mi | af gf

, t1hW N hdWk; gbggfsp; vz z pi fahdd fz z hfSf{plgglt
Kjpggp gr; rhejJ. ,J fz z fSf{plgglt Nh k; 360° vd}y;>ttiuanf
vz z pi fag;nkhj vjpusgCs;NhWk; rkjsf;fzz bfStfplgglif;N
0 (GPth vdg>N hdWk; ggafspl;vz z pif

ft

xdWnfhdW 90° Nhz rhaty;itffgglt ,w b rkjsf;fzz fISfF
Nﬁrmv\k;gkgqfsmvzzrbtfiaf;thf.
PR

w b rkjsf;fzz WISTF ,ilggl rmaT N k;=90°

N hdWk; glgafsp;vz z pi f =3?90 —1-396(;) -1=4-1=3

fiylh Nhy;

xsrald gdKf vipusgQ;jjJdtjjp; mbggi lay;, ftUtpnraygltfpW. vz z ww
glgafi s ,jd; %yk; ¢ Ut hffyhk; xdenfde rbathd ,w bt myyd mjwk
Nwglt fz kbflsf nfre L ,J mikffg }wJ tpy Fiwe nghUstfisf;
nfle L t tlkff glf$ba , ffUt p ekfF kfpr rpaj; ju$ba tz z kakhd
olgqfi s cUth‘fﬂ)f$baJ ,fotyahdJ Foei jfshy; tpsah bLg; nghUshf

gadglLjj ggLf pw .

nghp N hg;

xU nghUSfF myyd eRKofp;fggYfF Nkyhf N hmyyd mi jr; Rwwdbh c ss gw
nghUsfi sNah myyJ fggyflsl\hh ghhggi Wi d  f Ut pa ngh} N hg; MFKk; xsp
vipuspjy; tppsp; mbggi lay; , ffUtahdd nraygbfpd. ,jd; mi kgghdJ
ePt ntspgFjpaAk; clgFjpaAk; nfhz tJ. IgFJpg 4° Nhzr; rhat g;
xtnt U Kidap’k; fzz b myyd Kgglfk nghUJ;ggILssJ eP |
njh yty;css nghUspyped t Uk;
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xs@ahdJ nghd N hggp; NeyKi dag;css fz z tbag; gl L>nrqFjjHf;fBNenffp
vipuspfgglfmw. ,tthW tUk; xsphdd nghd Nhggo; f@ggFjpy; css
fz z fbaw;llﬁc?pbk; xUKi w vipuspfgglL fplkltj;jprag; nrdW ghhggt ho ;
fz{ti s mi .

rpfyhd mi kg la rptifg; nghp Nhgifspy; c ah f
fzzfSfFg gjgh xsppofs;gadgljjgglfpwnd.
nghbWJ mjd; clgFjay; css fzz hfSfiplNa
khwmai kf f ggLf pw .

gadfs;

« Nghho NghJ k>eRnof b;fggyfi s toeljj Tk;nghd N hg;gadgLf pd .

e wZtjjy; 9gJaF Fopyppel ,yffpd Fwohhggj wkFks> RLtjwhk; ,J
gad gLf pu .

 jilnraagglt uZ tggFjpsy;css Kffpkhd ,1qfi sg; nghp N hggp dg;
gadglLjjmo; A fggl k; vaf KbAk

« cly; csgWFfisg, ghhggiw xs@apo nghh Nhggpd kUjJtHs;
gadglLj Jfawdh

XS fy;

fhw;};tffggwss gsgsgghd guggp ; k& xsphdJ glL kP Lk; fhwvdy Na
vipuspfmd. xsp CLUTk; nghUsp; k& xsphdd gLkiNghJ KOt Jkh
vipus pfggl bky> gFjasT vjpuspfpl; gFjasT xsphdd ¢ |ftugglfpd.
ngUkgFjpxspahdd>xsp C LUTK; nghUspd;topla fleJ nryfm. fhwwy; xspad;
iprNfk; 3 x108 kPg Mdhy; ,N msT jprNfjjy; xsphdd eR myylJ
fz z bay; gaz pfhl]. Vnddwys mlhjp mjpkhd eR kwk; fz z hbahddJ
xspfjpfStF Xhvjpggp d Vwglj Jfplnd.

vdN >fhwW Nghdw mIHT Fiwthd Clfjjgmel>fz z o Ngndw ml HT mj pkhd
ClfjjmE xspfjpis;nryYkNgh) Nehi N h Lg;gh jagpled tgfp;nryfpwd.

xsphdd XH CIfjjyhle) kwhah; C|fjj|WFr nryYk; N\ghd xsplLk; Gspp;
nrgFjJf;NHbd;mrirg;gwmma xs@p;tisT xs;bgfy vd ggLk;

mhl Fiw Clfjjgted mIihikp CIfjjmpfF xsyahdJ nryYkNgh) mj d;
nquJ.,JfNH;I I\bhffptgfinAk; thT kb Clfjjppe mlhl Fiw

fijmF xsphdd nryYkNghJ mjd; nrqFj .JhoIl;I tﬂ)t_ tgfp; nryYk;
,eerbow)d 18tz | nraygh bd;%yk;fz Lz wtk

, € nrayghbys xspfjpfs; eRypleJ (mlhT mjpkhd CIf) fhwwfr; (mlhT
Fiwhd CIfk) nryfpwd. mihT kfFej Clfjjgde mihl Fiwhd
Clfjjpfr; nryYk; xsphdJ mjd; Nl NHLg, gh jagpe) tyfp; nryYk;
vdgiid WdAN mweJ ithssFls de>fzzH3 Kfitag; css eRd;
t opl ngdcp yg;ghf Fk;NghJ mJ ti st Hj;njhppw .

xsﬂ)pfy mej Clfjjg;nryYk;xspp;jp
; ppi,jprl\lfk mj b khf UkaN_:]hJ>tg
fk; Flwth‘ , UFFkNghd >t pfy; m”{)kthk,, Uf F

Nt . hhej J . xU
y;

r
f k;>xsya|u|
K;

Clfjjpo; xsppfy; msthdd mej Clfjjpo; 'xsppfy; vz, vDK; gjjjhy;

p 3
FvwaggLfle miHJ> fhwy; xsppl; jprNfjjpEKs x U Fwogbt Clfjjp;
xspop; jprNfjjmk; ,ilNa css jfT MFk; ,jid jdp; xsppfy; vz}

(absolute refractive index) vd f ; Fwgghf pwbk; NKY k; fpff vOj g 'p' (,jd;c rrhgG
KAy %y k; Fwogp ggLf pw .
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fhwwy ;xspp;jprN fkic

Clfjjp;xspp;jprNfk;®

mf‘d mstEfspI,JfT vdgjhy; xsppfy;vzz s myF |, yiy.
iy [apl,Jperk fhW[Wtﬂ)f Fiw h , ff}th>mej XS p
ol 5 x

/’1:

vejnt U C |

C LUTKk;CIf

, iz Lk; xNu kfl']
J
i} pypfy;vz xd;wtpmjﬂ)khf , Uf Fk;

xU ryg nghUsfsp;xsppfy;vz ;nfhlffgglltssd.
nghUsfsp;xypyfy;vz ;

nghUsf{ s ; xspyfy;vz ;
f W 1.0
eR, 1.33
9 h 1.36
kz nz z pz a; 1.41
rhjhiz f;fz z o 15
Ft ] ; 1.56
Itk 241

nghJt i > XHCIfjjo;xsppfy;vzizg;,nghJ>kwNah, CIfjjp; xsppfys
jdpj xspyfy;vz fsp;jfT %yk;j gt pu .

1 = , w ihJCIfjja;jdpj xspyfy;vz;

1

Kiy;Clfjjp;jdpj xsppfy;vz ;

>
vz z hdd |

=Ymyyd pp=n

V)

MfN > Xh, CIfj j|0| xspyfy; vzizg, ngdJ kwNahy Clfjjo; xspyfy;
vz z hdJ> Kjy; CI ijw; xspp; jprNfj]pEk; , w tH Cltijp; xsmp;
jperJHka,, I\hcsstT %y k;nfhLffggl bssd

fhwvy ; xspppl;jp rN fk;3x103kPp kwik; CIfjj;xsmap;jprNfk;2x10kPp
fh\ngnghV\,jJ Clfjjg;xspypfy;vzizf;fref.

j AT

w jhJCIfjjp;jdpj xspyfy;vz (o)

Kiy;Clfjjp;jdpj xsppfy;vz (v)
_3x10° _
2x10°

xspyfy;vz ; (u)=-

fzf{P 5:
eRol; xspwfy; vz ; 4/3 kw\k; fz z hbap; xspgfy; vz ; 3/2. eRd; xsppfy;
vz izg,nghWy fz z bap;xspyfy;vzizf;fhe f.
j RT:
fzzh fZZrbald,XSIbgfyavzy

Hom eRo;xsppfy;vz ;
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xspyfYfthd ] ney;tpp
XH Clfjjppe kwwhh, ClfjjmFg; gaz pFk; NhJ  Wwglk;
U tp;beF clgLfpd. ,|t> xspyfYfifhd ] ney; tphs;
pFEfjb kwk; mit rejpFk; Gspay; tiuagglt FjJfNH
mi djJk;xNujsjjp;mi kAk;

josird; kjpgmbk; (i) tgFNhz jj;ird; kjggebk; (r) ,i 1N
>xsp>gfy vz z pFr;rkkhFk; , J xU khwy pMFKk;

l\kw(zt nrayghlfspyped ij, Kogltfjjw; ntzik ew xsphdd VO

Nisag;,wmthd gltfkr‘dJ , tw w
quf ntzik ew xsahdd VO
tzzqflsf nf hz LssJ vng , ] dY%yk; njsphfp\u.e[AHd;ler;N'r‘jidia
e&t$ fVokk; t Foggy; gapWssHKs; myyth? mjid epdTfFf; nfle L tu
KaYqfs;

xspC LUTKk; Clfjj;topa ntz i kegw xspahdd nryYkNghJ VO tz z qfsh g;
(mi yePk) gbpf mi [fpd.,ji d "epggbo f' vdw of f ahk;
epgobp f Vd; WwLf s ? nt z | kew xsp@p; zagfs; gyNW
mi yeBqfi sf; nflz Lssd. NkYk> mi t ntt | ] ;nryyf$ba|t
xU CIfJ“y xs;bgfyhdJ mej Clfjj jrjr;rhejd vdgd
c gf Sf F njhé\k xtnthU tz z Kk; "'f; nfrz Lssjhy;
nttNW xspfjpfs;Kggltfjjmbs;ntt ' wfyileJ gbp f
mi | f wd xs;bgfy mj d;mi yePjj pF Vjﬂ)],j
VAN > rpgG ew xsp; fjpdJ mj tyfiyAKk;
nf hz LssJ Mdhy;thepvf;f”bn;Fl wej i j m”b msTtgflyAk
nflz LssdJ
epdty;nfhsf.

xspa vjpuhspff;$ba gsgsgghd gugi gf ;nfre I nghUs ; Mb vdgglLk;

Nhsf MbfsscUis tbt>guisa tbt kwk; ePtll tbt gui sf;
nflz Lssd.

tisT MbabdJ>Nbhsjjp;xU gFjahf , Uejhy;md Nhsf Mb vdgglLk;
Fopj guggy;vj purs pgp d VwglLj J k;Mb FopMb vdggLk;

guui sa Mbfis guisa vjpuspgghdfs; vdTk; mi offyhk; ,it xsp
nt ggks xyp kwWik; NlbNah mi yfs; Nghdw wwa ; Mww ; Fi wahky; Mbap ;
Ft aguggy ;t Bjjpmtw wNfhpf gadglfpind.

tisT Muyjpo;ghpkjpgGNhf Mbap;Ft@a njh yt hFk;

nka;gmlgjij jpuay;gbff KbAk; kha gigjij jpuay;gbff Kbahl.
FopMbfs;nkaghgjjpd c Ut HFk; vdN>mji d jpuap;gbffyhk;
FopMbfs;myqgfhu Mbfsh g;gadgLf owd.

29 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




|APP€> 10 |

CENTR

CHENNAI

thfdqfsy;gdGvg;ghhi t Mbahf Ft pMbfs;gadgLfplwd.

oLfj e vipus pff fj by kwk; glGssap; tiuvagglt FjJfNh Mfpait
midjJk; xNu jsjjm; m| keJssd. gLN‘hz Kk; vjpuspt; N Kk;
vgNthk rkkhf N, Uf Fk

Mbf s ; gugp dg; nghW J vipuspgpd , wz L tiffsh tifggljjyhk;
mi t

i. xOqf hd vj muhs pG
ii. xOqgfww vj puns PG

Mbfsg; NhWk; gkggfsp; vz z pif MbfSffplINa css rhalf;
Nth[jr rhhej J .

]neytpp gLfjp- tgFfjp kwik; mit rejpFk; Gspy; ti uvaggll
FiJfNh Mfa mi djJk; xl\us”g mi kAk; gLNFhz jjpo ;i rd; kj ggek;

(> tgFNhz jjo; ird; pow-K; (1) ,|Il\h css jfT> Clfjjdp
xsppfy;vz z var;rkkka;,J xU khwy pMFKkK;
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Sthmwp @y ;
my F- 4 nt ggk;

mwi f k;

eki kr; RvwAs s mi dj Jg;nghUsfS k; mZ ffs; kwk; eyf $Wshy; Mdi t. , ej
mZ ffs; kwhk; %yf$Ws; vgnghOJk; mjpiWk; ,affjjy; cssd. ., ej
;affjjp; %yk; mit xU tif MwMyg ngwssd. mdN ntgg Mwwy;
vdggLfmJ ., e nt gg Mww ; nt ggkhd nghUsyJed Fsiprrahd nghUSfF myyJ
xU nghUs @ ; nt ggkhd gFHameeJ Fsprrphd gFjbhFg; guTfpd . xU nghUS f F
to%frggfLF;f ntgg Mww; mjyss mZffs; kwk; %yf$Wfspi Mwpi y
mj

vdN  mit NYk; mjpTwj; njHgFfpowd. mjpTUk; ,ef mZ ffs;
%yf$Ws; mUIYss gw mZ ffs; kwk; %yf$Wspd; kP mj;blt
WwgLj Jfpwd. vdN nt gg MwwhdJ nghUsp; xU gFj ay ej
., e ntgg MwwhdJ nghUsfsp; gy khwnafis VwgljJfow. J'd
t hot ; ehk; f e KbAk; , i jggww, gghljj;gay ., UffpRs; NcYk;
ntuggtp{éuggLJy Kwik; nt ggepy khawiij mstpjy; Mf@at w wg; gwwdk; fwt

3

nt gg Mwpwy pl hy ; WwLk;t psTfs;

xU nghUsmf ntgg Mwv y mspFk; Nghd> md mgnghUsy; gy khwngfi s
czltgzZ fpd. %dW Kffmkhd khmgfi s ek; mdwil t hot y; ehk; fhz ytk;
mi t aht d>

1. tpiljy;

2 ntggepy c ah

3. epy khwnk;

tpoiljy;

xU ¢ Nyhgged kwhk; mjwhkg; nghUjjkhd tptKila xU ¢ NH
tisajjpd vLjJf; nfhssTk; mggejpd mej tisajjms; nrYjjTk;
c Ny hf ggej hd J cN/h‘ ti saajjmEs; vsphir; nryti] c qfshy;
fle KbAk; mji d rpd Newk; mttlsajpl k@ |tfka; ry espqisp;
ged tisajjppel betp)tijf;fhz KbAk;

,eepot w;#1hd c Nyhfgged Kjyp;tisajjms;Ei catpiy. rowd Newk; fl ej
g cshNs Eiofpd. ,J vggb? gejpd ntggggljdk; Ngh) mj¥ss mZ ffs;
kwik; %y f$Ws; ntgg Mwni yg; ngWhplwd. gk mit mjptilaj; njhiafp

tisajjms; Ei oatgiy.
mgged jdJ gioa epyf
, Jyed jpgnghUsfi s

mwaKbfpd . , ef t b3 |

mj pkh , Uf Fk;

nt ggepy c ahl:
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Kfitag; css ePu ntggogLjJk; NghJ> eRy; css mZ ffs; nt gg Mwn yg;
ngWMpwd. ,ef ntgg Mww; el %yf$Wsp;, aff Mwvy mjphdfr;

eR %yf§Ws; mjp Mwn yg; ngWknghOJ mt wwd ; nt ggep y mj phpt pw .
,Kjb[?gJUe;bnt g9 Mww ; xU nghUsp;nt ggepy c ah t ngLJJf;wJ vd gi j

gdpflbay; css eR %yf$W i INnahd fthrptig
vd Nt mit KkpTk; neUffk . gdpflbi a
%y fSWSTF ,i | Naahd ft ' [ ;

ePu nt ggoglj J kiNghd eH %y f

mJ ebt phf khWpw . ettt mhd

, ej epolfsyhel xU nghUspf

epyay; kKhwwk; VwgLf p vdgi j

Mwn y ePFKNgh) >vj i j p rapy ; Khwek; ng f

xU nghUsy e nt gg Mwwi y vLf FKNghN h myydJd mgnghUS fF nt gg Mwwi y
ms pFk; NghN h mgnghUshdJ xU ep yay e kwnwhl ep yf F khwwk; mi | fpu .
ntgg Mww; fhez khi nghUsfsp; f8ffhZ k; khwmfSs; Viitd xU khwk;

Vgl y hk;

jbognghUs ;j pt khf khW y;(c UFjy)
j ot k;t hAt hf kbW y; (Mt @h y)
jbonghUs ;t PAt f khW y; (gj af kh y)
thA jpt kb kW y;(Fsiy)
jptk;jpgnghUs i KW y;(c i wy)
t PA jbgnghUs hf khW y; (gbj y)

,awi fahfNT QG ao; kP jg kky jpt ks thA Mfa %dW epyfspk;
fhe ggLf dw xNu gUgnghUs ; eH MFk;

nt ggg; ghichwnk;

xU nghUSfF ntgg Mwwvi y mspFk; Nghd> md mgnghUs o ; xU gFj apy ted
kwowhd  gFjpF  ghchwpk; mi [fpld . xU nghUsp; epyi ag; nghW J nt ggg;
ghthwk;  %dW tpafsy; ei IngMpd. ntggg; ghhawk; ei | ngWk;  %d W
t pgfsh d:

« ntggf;fljjy;

e ntggr;rydk;

« ntggf;fjpt PR
Kfitag; css uzbapl;kV\K d vtthWw #Ihpl? #lhd eHYss
Mwwy hd J fu bapg; xU Kidappel kwpwhiU  Ki df Ff; f
, egpot pFf; fhez k; MFk; fw b MNhdw jpgnghUsfsy; f
neUf f khif mi keJss '
%yf$Ws; fuz bapyYss mefoF ntggji jf; fljjp mtw wAk;
nrafpwd. ,ef mZ ffs;mUffYss mZ ffi s mj[hTWI’ nrafplwd. ,t
MwwhddJ fuw bap;xU Ki dap e kW Ki df Ff; fIJ;ggLf[d

ntggffljjy; epol xU fljjpp; ,w bt KidfSfSffpIlNa myyJ nt
nt ggep yay > Mdhy; xdW d; xd W nJhlhgrYss , L jbonghUsfS i
epofm. jponghUsfspy; mjp tggepyap'ss oF | py e

nt ggep yap'ss gFjpF mefs;mny %yf§Wsp; ,atfk; , yyhky;
Mwwy ; guTk; epol nt ggf ;fljjy;vdWiti vaWfgglfmp.

mZ
d. ntggjj; %yk; ,aff Mwn ygngwW mj
W,

c N\vhfqts; midjJdk; rpwej ntggf; fljjpshFk; ntggji]j
fljjh nghUsfs; ntggk; fljjhy; nghUsfs; (myyJ) fihgghdfs;
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mi of fggLf @wd. kiks jfif> gUjjp fkgsp fz z o> , wgghy Mfpi t
nt ggk;fljjhg;nghUs{ s hFk;

mdwi thot y;ntgoffljjy;

- cNyHjjhyhd ghjpafsy; etk; ¢z T rikffpiwk; ri kay; ghjpii]j
H ,gggghjfm; NghJ > nt gg Mwwhdd ghjpijytlel cz Tg; nghUS fFf;
99 :

ryi tg;nglbi af;nfhz L Jz pa ryit nralAk;Ngh ryi t g; ngl bagpeJ
nt gg Mwpwy ;Jz pFg;gulfpw.

ri kay; ghjpatsp; i fggb gsh bf; myyJ kuyjphyhd nghUsfsty;
nraagglbUka;Vnddg, mi t ntggJ;Jf fliJtjpiy.

Pfsy; c gFJrarni nt ggep y R\ANVgGM:Jtﬂ) mj b khf
nt ggj i j ;ka mhphff;fljjf$bad.

, f ¥} vdgglk; gd

pt
, UF Fk; Vnddp;gdpflb

nt ggr;rydKk;

ghjpij¥ss ePu nt gggglj J k; l\lth>gh;pl;|d;mbggF,J|ah(ss eR %yf$ W
nt gg Mwni yg; ngwWV NcyNehffp ef fpiwd. gor > NkwgFjaYss el %yf$Ws;
fRo efheJ ntggki lfopwd. ,e tpkhd ntggf; fljjYTF ntggr; rydk; vdW
ngah t sz tyjjpss t PAffS k;, kKi wap; %y N« nt ggki | fpwd. xU nghUi s
nt ggoglj J kNghd > ¢ ah; nt ggepyapYss gFjapy®ed Fi wej ntggepyapyss
gFjer %yf$WfS|d;,affuldhy,ntggk,flJ;gng,Klwa nt ggr; rydk; vdW
ngah nt ggr;rydk;jpt qf s; kw\k;t PAf f s ;ei | ng\W pu .

mde t hot y;nt ggr;rydk;

egffwW kwhk; fly; fhwW Mf@a epoJfs; cUthjwk ntggr; rydN
fhez k; MFk;

nt ggr; rydk; %yfkhi N fhwdd xU gFjaype) kwnwhld gFjpF , | k;
ngahf pw .

nt ggf f MW gYldfsy; nt ggr;rydk; %yk; nt ggk; f1jjggLtjhy;gYld; NkNy
c ahf pW .

Fsirh dg; ngl bag> Fspej fhwW fBNef fp, | k; ngahed > #1hd fhw w
nt ggr;rydk; %yk;, | khwpk; nraf pw .

nt gof ;| pt PR:

nt ggf ;fjpt PR vdgd nt gg Mww ; guTk; %edwit J t pk; MFK; j pgnghUs ; nt ggf ;
fljjy; %ykh Tks j pt k; KWK thAffsp nt ggr; rydk; /oykthk; nt gg Mwpwy ;
guTf. Mdhy; ntwwbjjp; ntggf; fjptPR %yk, ntgg Mupy; guTfpd.
#hadp e ntspglk; ntgg Mww; ntggf; fjpt PR %yNcguTfpw. ntgg
MwwhdJ xU ,ljjg®e kwnwhU | 1jjmpE kopfhej mi yfshg; guTk; Ki w
nt ggf ;fjbt PR vdWti uaWfggLfpud.

mdwi t hot [y ;nt gof ; fj bt PR:

e #hadpkpded nt gg Mwwy ;nt ggf ;fj it PR %y k; Gkpa teji | fpw.
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neUggmt mUfp; epfk; NghJ ntggf; fjpt PR %yk; ehk; ntggjjpd
c z hf piabk;

fUJG Newguwgd la nghUsfs; ntggf; fjptPRIi s Wk; jdi kAi | ajhf
cssd.vdN >ri kay;gh jpijp;mbggFjpy;fUgewtz z k;GrggLf pd .

ntzik epkhdd ntoggf; fiptPrpd vjphspfpw. vdN jhds Nh |
frygfsg;ntzi k esw Mi Ifi s ¢ LjJkhW ehk;mwdW jggLf Nak;

nt gg Mww; guTtij ek; fz fshy; fre KbAk; 500°C nt ggep yfF xU
nghUi s ,ntgggngdk; Nghd  fjpt PPhdJ  kagfa rpgG epjj; ekd
fz{STFj; njha Mukgbtm. mgnghOJ ek; Nhyp; %yk; ntggjjpd
c z IKbAK; NYK; ntggggLJJk NghJ > f”bltP;pI ms T mjphdtpw .
mgnghOJ  MuQR kwhk; kQrs; em i jj; njhhed , Wmh  mgnghUs ;
ntsis ewjp;xspk;

ntgg mstpy;

,Jtiuntgg Mmwp ;tpsTfs; gwpehk; gy N hk; xU nghUS fF nt gg Mwni y
mspFk; N\gn) mjd; , awgay; gz Fsy; khwpk; VwgLfgwd . jp epyafyss eR
(gdpfib) jpt epyfFk> jpt epyapyss eR Mtp epyfFk; khanki | fpnd.
, I tahTk; ntggjjphy; WglLk; , awgay; khwngfs; MFk; ; N Nghy; nt gg Mwwy ;
N jp@y; khwwat i s Ak; Vwglj J fpw . nghUs f s 5 VagLk; , awgay ; kwi; N jp@y ;
khangt i s g; gwm nj hey nfrsthF>mgnghUsg css ntgg Mwwpd mstp
Nz Lk; ,tth nghUsts;y ei IngVW,,awgyay,k\MN« Njaay;epolfspy;css
nt gg Mwwy ol ; kj @gp df;fz fffhk;Ki wiF ntgg mstpy;vdW ngah

nt ggep y:
nggngh)lle; #lhd cssjh myyd Fsprrahf cssjh vdgij mwa cjTk;
,awgpy; msT ntggepy MFk; ,J ntggepykhdp af; nfhz L mst pgglLfpud.
ntggepyi a mstp %dWt pkhd ms TN hyfs;gadgljjgglLfowd.

e nryr@] ;ms TN hy;

e /ghud]; P,msTN hy;

e nfyto;msTN hy;

Nkwfzt msTNhyfSssnfytg; msTNhNy nghlt hfg; gadgLjjoggLfpd. , i jg;
owwpc aht Fgsy;eBfs;t pp hfj;njhelnfhssyhk;

ntggj jo;myF:

nt ggk; vdgd xU ti fahd Mww; vdgd ekfFj; njhdk; Mwwp; SImyF [ y;
vdN  ntggjijAk; [y; vDk; myfg; Fwogpyhk; ,J J vdw VvOjjhy;
FwogbggLf mdJ . nt ggj i j mstp nghlt hfg;gadgljjgglk;myF fN hpMFk;

1 fphk; ep wWAss eRd; nt ggepyi a 1°C caI'];J,Nl t ggLk; nt gg Mww @ ; ms T
1 fNyhhp vd tivaWfgglfmd. fNyhp k [y Mia mnySfprl\hahd
nj H hGgoat UkKkhW Fwagp gglf pw . 1 f Ny hhp= 4189].

cz Tg; nghUsfspy; css Mwwp; msT fpyh fNyhp vDK; myfhy;
FwogpggLf p . 1 f y h f Ny hhp=41200] (N huha khf )

nghJt hf >nghUs ; xd W W k; myyd , of Fk;ntggjjol;msthdd %dW fhe pshy;
epz apf golfmw .

* nghUsp;epw
« nghUs p;nt ggep y ay ; VwgLk; khwnk;
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* nghUsp;jdi k

xt nt U nghUS k; xU Fwogpt ntggepyia miltjw mtwwwwf ntt NWmsT
nt gg Mww ;N i t ggLf ., J mgnghUsp;nt gg Wj j md;vd W mi of f ggLf pw .

xU nghUsp; ntggep yi a 1°C myyd 1°K c ahjj; Ni t ggLk; nt gg Mwwm ;
ms T mgnghUs p ;nt gg W3 jmd ;vd t i uaW f ggLf pw .
, JCvdw vOjjhy; Fwagbgglfm. nt gg W3 j pd >
c =N tgglkint gg Mwwy pl i ms T(Q)
nt ggep y ¢ ahl (AT)
=£
AT
ntgg W3 jmdp;myF fNyhp/°C, jd;SI myF JKIMFK;

fzffP 1
xU c Nyhjjpol; ntgepy 30°C Mf cssd. mjwF 3000 ] msTss ntgg Mww;
ms pfggLkNgh) mj d;nt ggepy 40°C Mf c apf W vdgsmjd;ntgg WF jm df;

nt gg W j pd ; C=Q/AT

, qF Q=3000]

AT = 40°C - 30°C = 10°C =10K
vd Nt C =3000 / 100 = 300JK-!
c Ny hf g;gej o ;nt gg W3 j pd ; 300 JKIM F k;

fzffP 2
xU , Uk(; gejd; ntggepyia 1K cahJtjwk 500 JK1 nt ggk; Ni t ggLfpw .
mjd;nt ggepyi a 20K c alkJtjwrj;Nitahd ntgg Mwm yf;fz ffpf.

j BT
nt gg W3 jpd; C"=Q/T
Q=Cx AT
, qF C =500 JK1
AT =20K
Q=500 x 20 =10000]
Nitahd nt gg Mww ;10000] MFK;

jd;ntgg W jpd; , . .
XwF epwAi la nghUsp; nt gg W jmpNd mgnghUsp; jdnt gg W jpd; vd
mi of f ggLf pw .

1 f Ny bf phk; ep wAss nghUs; xdwad ; nt ggepyi a 1°C myyd 1K msT c ahjj;
Nitgglk; ntgg Mwwp; msN  mgnghlUsp; jd; ntgg WgEjmpd; vd
ti wuWfggLfpd.,d C vdw vOjjhy; FwoggpggLf pw .

jd;ntgg W | pd >
c=Nitgoglk;nt gg Mwwypl;ms T (Q)
ep w (m)xnt ggepy c ahT (AT)
C=Q/ mx AT
, jd;SImyF JKg1K-1
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fzffP 3
2kg epwWAss eRd;ntggepyi a 60°C ypleJ 70°C Mf c ahjj;Ni tgglLk;ntgg
Mﬁ\l}wnﬂ;msT 84000] vdy >eRd;jd;nt gg W jmd ol kj i of ;fz fiphf.
j AT:
jd;ntgg W jmd; C=Q/ mx AT
, qF Q=284000]
m =2 kg
AT =70°C - 60°C = 10°C = 10K
C=84000 / 2 x 10 = 4200 ] Kg! K1
eRol;jd;nt gg W jpd ;4200 ] Kg! KIMFKk;

fzffP 4

xU ¢ NyHjjp; jd; ntgg W3 jpdp; kjgG 160JKg'K1. 500 fphk; ep wAs s
c N\yhjjo; ntggepyi a 125°C ypleJ 325°C Mf c ahjj; NitgglLk; ntgg
My i ; kj i of 5z Tt

j Rl

jd;ntgg W jpd; C=Q/m x AT

Q=Cxmx AT
, gF C=10]J KgK"!

m =500 g=9.5 kg
AT = 325°C - 125°C = 200°C =200 K

vd N =160 x 0.5 x 200 = 16000 J

N i t ggLk;nt gg Mwnwy g ; kj g6 = 16000 ]

f Ny hhpkPt by

nghUs ; xdwa hy; W gglt myydJ ,offggll ntggijpd mstpg; gadgljjgglk;
cgfuzkayH'p hMFk,,J nt ggk; kWwk; kprhi i ] edF fljJk;jdi kAila
c \yhfafshd jhkpk; myyJ mYkp@jjhy; Md ghijpiijf; nfhz LssJ. ntgg
Mwni y  RWAGGW j wF mspgj d; %yk; ntgg , 0ogG Vwgltijj; jLggjwitf ,J
ntggitjf; fljjh xU fydy; itffggltssd. ,ffydp; %bapl; k@ ,lz L
Jisfs; cssd xU Jlsapl t op hf .r_lghU_spI; nt ggep yi a '
nt ggep y khd k> kwowhU Ji sap;t opl ghjpijYss jptjijf;f

fyftpk; itftggltssd. ghjp S; g9 W jmi df; f

jpt kndJ epggggl LssJ . kpf kga yfljdtjd; %

nt gggglj jggLfmpl. , i jg; gadgl] ; nt gg Wj j

fz fipyhk;

t
j
o
j

Kjy; ij 1782 Mk;.Mz L Mdnlhad; yt hal] @ah; kwi\k; gaNu i r.kd;
yr‘gyh] Mf;Nahlhy;> N jpapy; kbwngf shy ; VwgLk; nt gg Mwwp; msi t
mst p gdrbfl fM/HkathgadgLJ;ggltJ

nt gof ;flbggljjp

xU nghUs ;myyd , Ijjpl;ntggepyi a khwhky;i t ggj wfhf gadgljjgglLk;rh dk;
nt ggf ; flbggljjp (njhNh th) MFk;snjh\h th; vdw nrhys , w L fpdff
thiijfsyhled ngwggltJ. , jg; ‘nj ikl vDk;nrhy;nt ggk;vdWk; ] {h; vdDk;
nrhy; MmN epyapy;, Uggd vdWk; nghUs gLk; nt ggki | Ak; myyd Fsprr@ai | Ak;
cogfw qfsy; epz apfgglt xU Fwogpt ntgg epyia miltjwh it
gadgLjjogLfpwd. , i t>xU Fwoggpt ntggepyia milejTld;mej cgfuz jij
nraygl itffodwd. myyJd epNjjpppopwd. flilgfspyss #Nwwemi wisp ;i ka
RN wwe f wWNggj d hf f p (Air conditioner), eR, # N wiwp KWWK; rkayi wapyss Fsgj dp
Ez ziy mlgG Mfp mikgfsy ntggf; fliggljjp gadgljjoglfp. ry
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r sg;ntggf;fliggljjpcz it ah Tkesntgg epy mi kTfi sf; fllggljdk;
f gLJ“ahf Tk;nraygLf p .

nt ggf ;Fli t (nt wwpf;FLit):

nt gof ; FLi t (nt wwpf; FLi t) vd
RVW_VQGMIFﬂ;ntggepylatﬂ> mj
itjjpitt$ba  ntggiijf; fljj

itffggllss jptjjo; ntggepyla el |
khvw\k;ngIH(Yk,,J ghJ fHE £ pw.

jg; css nghUsp; ntggepyi a mjd;

gJ m
hp,rJ]thy,mny Fi weJt;brky epP | l\bLk,

; fydhFk; ,jDS ,jDs;
; Khwhky ; fhggNH_>de thap,

ntwwbfFlit Kjd; Kjyp; 182 Mk; Mz L ] fHyhe mwpayhsh rh;
N k] ;jphyvdgtuy;fz Lgpffggltd. mti uf;fTu g;gljJdk;tpkh ,J
jphh FLi t (Dewar Flask) vdWk; mi of fggLfmd . , J jphh ghby; vdTk;
mi of { ggLk.

ntggf ;FLit Niy nradAk;t pk;

ntwwf;FLit ,web RHisf;nfrel xU fydhFk; mjd;c s GawkhdJ
uzL Rt fSfFk; ,ilNaahd nt wwbk; cssJ. md>ntggrrydk
, MF@a epoTfshy; nt gg Mww; ntspa gut hky; , Uff c
INa rpwpsT thN Uggihys ntspOGrjple c s
nt s GNJHka ntggkfljjgthJg;y FLi tap; Nkwy
RSk, ,izfgw ,1jjy; KILN ntggfflu
bAk; FLi tapfss rgth Rth;>ntggff”b| pd
ngGJhy eP | Newk;jpt k;#Ih , Uff |wJ

epdt y;nfhsf:

nt ggkhdJ nghUs p ; xU gFj @y ;, Ued kwnwhU gFj b Fg; guTf pw .

xU nghUsmpf ntgg Mww; mspfgglk; Nghd> t i |jys> ntggepy c ahl
kwik;epy khwpk; Mf@a epolfs;ei | ngWMpwd.
xU nghUi s nt gggglj J kiNgh) mZ ffs; Mww p dg; ngW jhy; mi t mjpTw;

njHagFk; ,ef mjplfs; kww mZ ffs; kwk; %yf$Wsp; kB mjptpd
VgL 3 f ol wd .

cUFjyMtpahys giatkhyy Fspt pjys> ciwy; kwk; gbjy; Nghdw t
nt ggj j o hy; eRy; VwgLk; ep y khwnofs hFk; nt gg Mwwy ; ghlchank; mi | Ak; %d W
tpgfshtd: ntggf;fljjysntggr;rydksnt gof;fjpt PR

jbognghUs ;s nt ggf ;s f1jjy; %ykh Tky jpt k; kwWk; t PAffsg; nt ggr; rydk;
%y khf Tk;nt gg Mwywy ; guTf . Mdhy ;nt ggf ;fj pt PR nt wwbjjy;gulfmp.
xU nghUspy; WglLk; ntgg Mww; WG myyJ , 096G %dW fhez pshy;
epz apf gglLf . nghUs @l ; ep w>nghUs @ ; nt ggep y khwnwksnghUsp ;j di k.
ntggepyia mstp %dW t pkhd msTN hyfs; gadgLjjggLfpwd. nryra] ;
ms TN hys/ghud; PmsTNhysnfyt@;msTN hy;

xU nghUsphy; Wfgglt myyd ,offggllt ntggijpd mstpg; gadgljjgglk;
c gf e k;f Ny h&Pt b MFk;
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nj hFj pllI
UNIT -5kpdpay;

;ryi tg;nglb>ryi
hy; nrayglLk; rh d
[ xU nghUs y JeJ
Kl RWA s ; kol Kl NG 1 |

; KWk ;
mZtp; ikajjpyss
H/W\pgyNthtgthfsw
> NN tdfsp;
f fFk; ,i 1N x
jay; Rww Uk; vyf
kipej fthrp ti
Kbah). Mdhys
nt s t\aww KbAK;

<ggj wrf; fhz khd mbggi 1 g; 9z § gg;
[ wnahdW <fFk; myyd tpfFk; gz G
; Ngdw mZ f$§WESk; ,eg; 9z i gg;
mny mopfN h , ayhJ. kpJfsfi s Neh;
[ vd , w tHf tlfgngjyl‘k

s;vi i kd DIt j Ak; ngwwif t pi nd

kool fsfSffi i pfFtpr fhz ggbfpd. Xhd kpJdfsfs;
xdi wnahd W : kplJfsfs;xdi wnahd W ft hf plwd.

kad D} tk; $YIKk; ( w myfophy; mstpgglfp. jdpJdf; fhe gglk; Jfsp;
kpdD}tkhdd rpWk Hik;(e) vdf; FwogbggLf pd . , j d; kj g5 1.602 x 10198 Y }k;
MFKk; xU vyftud; kwik; xU GNIHthdp;, UFFk;kpd Dl Ljjol;msT , JN MFK;
G\h thdp; kgdD}L  kjpgG Neh Fwahf Tk; (+e) vyflohdp; kpDJL  kj pG
vj pFwahf Tk; () Uf Fk; GNlH thdfsp; vz z pi fAk; vyfludfsp;vz z pi fAk;
rkkhf , Uggjhyjhd;xU mZ t dJ kp;eLepyi kAl d;fhz ggLfpu.

kpJfsfsp;, | khapk;

elk; WidN ghyjgb> xU mZ tpo; ntspltggh jay; Rwp t Uk; vyfludfi s
vsphf mfww KbAK; mtw w xU nghUsp; , UeJ kwnwhU nghUSfF |, | khwk;
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nraaTk; KbAk; vyfludfi sg; ngwMnfhss nghUs; vjm kpiDC;IEthN";“jAk;>
vyftudfi s , oej thUS;NEh;kIdD} bt j Ak; ngWE pw .

feffthZ k; %dW Kiwspy; xU nghUsp®ed kwnwhd nghUSTfF kpJfsfs;
, | kKhwpki | f o wd .

e cual %yk;, | Khwpk;
o F1jJjy;yks, | Khapk;
« kpJdlz ty;%yk;, | khank;

c uaT %yk;, | khwpk;

rgpd mOjjkhj;NafFkNh) jiy Kbay el rg vyft;hd s,r@G‘Fr nrd W
thfpwd. vdN > rBG vj kFﬂD}ltkllflwl ,el ftundfs %n;KldaW
xIbf; nfhsfpwd. fHpjij rphkpV Jz Lfshif; ;kaNg fh‘g)] Jz Lfspl,
Xuqfsg Nehy kol fsfSk; vjp kpydfsfSk; f e ggprde. rgow; , Uf Fk; vj b
kpl.,lfsts fhipjJz bd; Xwfsy; , UfFk; Nehy kpJdfsfis <Ht|dwd MfN >

Pj; Jz Lfs; rGgpd Nehfp <Hfgglfpwd. réi g leary N af Fk; Nghl

i;

yKbamPJeJ vyfludfs; c uatp; %yk; rgxF Ifpwd. ji yKb

o, Uejhy; Kbf Fk; r&&F Fk; ,iI1Na css c uaT Fi wAk; rgd Fk; , i | Na
; iy Kbapyped rgct Fo o, | khwpki | Ak;

i f nghUsti s xdi wahdW N af FkNghJ

fspl NcwgF @y ; JOIfIOtﬂlfld

pwd vdgd njsphf pu .

ss cual FiwAk; ,jdhy; |
yftudfsp; vz z pi f Fi wAk; ryyt
pJfsfs;, | khwpki | eJ mejg; nghUs
uat @; %y k; kpJfsfs;, | khwki |f

wl. , jyied

kool; elLepyap; , UfFk; xU nghUs; wvyftudfi s , 000 hy; KILN
Netkl D }I t Ki |'a nghUs hf s . Nefkpl J T s fi s g;ngwhM nfhstjhy;myy.

nttNW nghUsfis xdWd; xdW N af Fk; NghJ k;
fre yhk; xU fz z hj; jzbid gltj; Jz pphy;
jz byf Fk; flbwh vyftoudfs; (Free electrons) g Lj;J
olLj:Jz ay it Fk;vyfiudti stp fz z hoj; j z by Ut
gpszggILssN , JwWFf; fhe KhFk; fzz z
vyftudfsp; vzzrb;f FlegIL mJ NektqniDIt
vyfiudfi sg;ngW | hy;md vj bk D} | k; ngW

;jz L) xdi wvlLjyJ mji
ay f Fk; flLwh vyfl
I; jz bypf Fk; mZ

pY'ss mZffspy;
I wej Vyft;hdfls
viNghi d1;jz L vjpr

, €] sped ry nghUsfi s xdWd; x
xU nghUs g ;, UeJ kwnwhU nghUS f F , khwpki |t
ngWpwd vdgi | ehk; mwa KDbAK;

Nehkpl D}l L k; ngwwv xU fz z hoj;jz bid kwowhd Netka D} L k; ngww f2z
jzbd;mUN nfhz L nryYk;NghJ mit xdiwtpL xdWtgFfodwd. Md
ko D}t k;ngww fz z hoj;jz bd; mUN vjp kgd D}t k; ngsw vIghi dI ;j 2z
nfle L tUkNgh) mit xdiw xdW fthpwd. jz LISffpINa css
Fi wAkKNgh) t pfF tpr myydJ fthoptpr mjphdfpw .

VNghi d1;jz bi d fkgspp;N afFk;NghJ fkgsmp;, Uf Fk;vyfludfs;vNgh dli;
jz bwr T khwpk;mi [fpiwd. , jdhy;, ef vNghi di;jz b kp D}l bEk;ngWpw . vj iy
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; mUf; nfhz Lt UKNghJ
; jz L fhp c Ui sia
ry vim kpldfsfshy;
htp c Ui sapss

., jdhy; mit

mDkj pFk; nghUsts; Kkpof
: ; kol fIjjeSEFE vl
' jqf SfFs; vspht gha mDkjpfh nghUsfs; k
vd ggLk; wghs kiksnef pg; nghUs f s ; Mf mad kp f hg3y; nghUs f S
MFk;

Jjbs; vdgglk;
fHLfs; MFK;
hg€; nghUs f s ;
vihjJffh Lfs;

|
J
ol
S f

f
f
F

MfN Newahfj; njhit jd; %yKk; xU nghUsy; , Uf Fk; kgdJfsfi s kwnwU
nghusS f F kastfl S Ikmw\k;nraAk;Ki WFE fljJdjy; %yk;, | kKhwnk; nrajy;
vd W ngah;

ko )z Ly;%yk;, | khwnk;

ko D}l tk; ngwi nghUs ; xdwp d kp D}l | k; ngww nghUs ; xd wd hy ; nj LkNghd mJ
kDY tki lfp Mdhys Nebahd njhjy; ,dwmda xU nghUi s kpgPltkilar;
nraa KbAk; kpD}tk; ngww xU nghUi s kp D}l tk; ngwfy nghUsp@; mUN
nflre L nrdWnjhljy;, dwomji d k|u|D}Itk| lar;nradk;epoT kpJlz ty; %yk;
, | Khwpk; nrajy; vdgglk; , kKi wag; kg D}l L k; ngww nghUSfF mUf  ; Uka;
Ki dapy;mjwF vj phd k|dD}Ith;kWK| dag;xjj kdD} I KKk;J}z tggprlwd

vj bkl D }I 't k; ngwwv nef pp ; jZ bld Kol ; eLep yap; , Uf Fk; xU nefpp; |z bd;
mUf g ; nfhz Lt uTk; vj s kg D}l |k ngwwjz bi d k|dD}Itk ngwh jz bd; mUN
nfre L tUk; Nghl> kgdDP}tk; ngwh  jz by; ,UfFk; vjpkpdfsts;
tgffki Ifowd. ,jdhy; kdD}ILk; mi lali jz Lg; oFj ppl; xU oFj ppy; Neh
ko D} itk; Jiz tgglfml . mjd; kWKi dag; vipy keD}Itk; J}z tgglfmw . , efj;
jzbid GRId;,iz fFk;Nghd mi djyJ vijpkpJfsfSk;G pFr;nrdW phfowd.
, jdhy; ko Ndwwk; ngww jz bDs; vjipr kpJfsfs; Rophfp NetkpJdfsfs; jz L
KOt Jk;rif g; gu pt hk;

,JNghy Nehkpl D It ki | ef

NghJ k@ DJItki lah jz by;

Nelf fp <t fggLfpind. mjd;tpst
njh ytyss Kidap; m”b Neh; ki
jz LfF mUfg; Uka Ki dap; Vj[bl
J}ZtggLfFﬂV\d.

kp;lfsf XIt
mjrbs ki mjp vz z pifaghd vyflundfs)
Uggj hff; nfhs N hk; , ej w L
;,lszkNghl vy kg DY Ek; ngww
; Nehk D} Ek; ngww N hsjij
k; vyfludfsp; vz z pif ;
k;', qF NetkgDJItk; ngww Nhsk; c
Wik; ngsw N hsk; Fi wej kpdOjjk;
ftundfs:; Flwej_kpldOjIKss gFJrane
Nehfﬂg ghaj nj K qFf pw , egpoT  kp
vdW mi of f ggLf pw . ,uzL N‘hsqfspl kKol D}l t
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PR ] kLﬁ
; kpdOjjjjyhel
mi kghN\g

(Potential
nfre L t wglLk;

ghAK; jpr

N WghL
hfqf Sk; kpr; rpej

; tophf g; ghat j hyj hd ;
ep ykpfh bay;gadgLjjggLfpowd.

ep ykpg{h b nt N hhak;

kol d Oj j
, U ¢
,izffgglbssd.

, 1 yfNshL nghUjjgglLssJ.
jqt

myyJ
.,inyk;xdtwt;bL xdW typfp; nryf

c Ny Crpahdd mjdUN
[ hbi af; nfte LssJ.
nghUjjpitffggllssd.

nfre L gpjisf;

xU Fkpohl

, €]

ki P}t k; ngww nghUs f s hy ; <  gglLk;
1787 Mk; Mz L Mqgfpya mwp ay; mwQH Mgpf hk;

jagfks nt ssp Mf@
nrqFjjhf
,j WEf;fhe khFk;

Md
;, L jqf

nghUns hdwp d f ;

, kDY tk; gpji sf; Fkp; t ophf

)
-]
rel
=)
>
a
g
c
£
©
[
p2
©
©
<
a
o
r
Z
o

diib xU fzz
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1600 Mk; Mz L tpypk; fyght; vdgt uy; c Ut hffggl

, 1 I Neahd N WghL kpdOjjk; (Voltage)
vdw of fggltd.

difference) vd mi of { ggLf p .
ep ykpfh b:
nghuns hdwy ; kpJ fsfs;
MFk; 1600 Mk; Mz L

nt iNFhhak; vdW mi of fggltJ.
nrayglLk;t pk;
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CHENNAI

xU nghUs g e kwnwhU nghUSfF kpJdfsfis |, 1khwk; nratJ ko Ndwpk;
vdggLk; jaqt ,iy epykdfhbay; gpji sf; Fkp; toaht jqf ,iyfSf
kpJfsfs;, | khwpk;nraagglLf owd.

kol d pf f k;

xNu ti fahd kpl }Itk
Newk; fopyd kP Lk; mUf
kao xUt hyjd;i apihy,
GpFs;gafpd.,jd;f

gdngbqul s ; ;
; Nky ple) f8; Nerpeprlwd mit
kpiad}ltkweJ Ny ; Nehf f pef Hf ol wd .

fkldD}ltKl | a
iF
S

k;
N
q

y;
; epwej Nkfqgfsp; feggFjahdd ki yfsy c ahgj
; kdphts; mUN fhz gglLk; Netkp; JfsfNshL njhH hG
; khf > mj pggbahd nt ggk; kwi\k; j Bnghwpc Ut Hf p
., e kpdyp; %yk;kpgngha mst yhd kplrhk;
tggep yf Fk; mjpkhd ntggk; cUthpd. mjp
;fhwW tpuhf tiwile) kP Lk;tpu hf RUQEfpw.
jhy; mgqF xU mjprrpmioy c Ut ffpkbpgngha rjj ki
vd mi of f ggLf pw .

U Kuyijj;j c UthFk; mjpglr ntoggjjolhy; kijs;css
t phf pkik; vhe :

G p; gugmtk; NfqgfSfFk; ,|INa css JIk; mjpkh Uggj hYk; xs@p;
jprNfk;xypp;jprNfjijtp kpTk;mjpk;vdgj hYk;ry Neugf sy ;, br;rjjk;
NI giwF KddNuikpdy;ek;fz £STFj;njhpp.

ko dy; kwiAk; , bATd; $ba ki oapdNghJ jmej ntsapyh myyJ kujpo; mbapyh
ewgi jj;jtpf Nz Lk; fTRo mkhed jiyi af; Fded nfhstd eyyd. mijtp
thfdqfSfFs; ,Uggd ghifhggdJ. thidqgfspd; c Nyhfg; guwG epykp;
j Lo wahfg; nrayglt kpdyhdd thdjjpfs; mkhejplggt i s jHfhy; mJ
ghJ f hf £ pw .

G pnj hLoQ
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ekf F
kpld f f k; mi | Ak;

MFKk;
fkogap; %yk, @ pF , | kKhwnk; nradk; Ki wha

nf hz {

ko jil
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X
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kpidjprrp Vgl hky; , Uggj wi hd  ghJ fhgG el t bf i f

kpdhwwi y Fi wej
G pnjLgGvdWti uaW{ggLfpw.

ms b Fk;

_ ehk;

; KWAK; kpltyi tg; nglb
kprhdgfsp;

panngG;fkgprra

; fkga
Kodjprep Vwglti jj;

wowwy; ehk; kpfyjijog;

jpk> nj hi yffHrg; ngl b>

fyk; kol d i y
oqf ggLk; kp rhy  j

J

fkgahdJ c Ny H gguai gj ; nj

c jhez khf >kpryi t g; ngl
gh f Hf f ggl bUf Fk; xUN i

, iz f{ggl bUf FkNgh) > mj b ggb
kol f hgld wap ped

k;nraaggl L>kp; mj prrapy pled ehk; g

Ki wahf
vdgj by > gOj i I e

f
P

]

uggy ;
d v
f1]j
yfmw

kpdy;fljjp

f

fUtp kaldy;

I't ggLkNghJ >, ej
sy ; nghUj j ggLk;

f
h

)

frirjjo; NkwgFj ag ;

i z ffggl bUf Fk:

j Tk; xU
fltljjol; NkwgFjap;, UFFk; $Hi dfi sAila ¢c Nyhj;

S
Rt
i

C
J
b af
o ;
d!!

hd
It

J

I

fkgp t oph | gj

j hkpf ;

, 1 zffggllss g
kpdy; jhatp , yyht pthy; fltljjo; k@ kpdy;

,Offgolf . G Ald;

htk; G pFs; ghafpu.

3

.t @kNgh) mJ

W -

ahf t®ed fILIKk;Njkiledt hk;

y
d
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; ghAKNgh) mJ  vhaj nj N qFk; , ef ehdF $Wi sAk;, wz L topsy;
fyhk; mit njhhpz gGkwk;gff ,i z gG MFk;

) vdw xU tifahd t ghgF k&;650 tH] ;msTfF kgrhyi j
| VWwlj Jk; Mdhy; njhhrph mJ kndjrbrrrbaf;
bUejty; mjDila clyp; ,UfFk; kpdDJItk; KOt JkH
eJt hk; mjdgp;mji dj;nj H-kNth ko dj rrpVagl hJ .

xQ X 3
.IQh-

- 37 23 _gfgﬁ
NES”:NT"I g s =
25 B

xWw..
B rxasx

-

(7]

t

k
n
\

N —
‘N

hpzggw; css NghJ xtnpthU kgjil toahfTk; xNu msT

ghat i jAks mtwwwfp INa kpdOjjk; ntt Nwif | Uggi j Ak; ehk;

%dW kot gfFfs; xNu njhihy; ,iz ffgglbssjh ehk; fUJN H;

t oahfg; ghAk; kpNdHtjij I vdTk; kptsfFfSfF ,ilNaAss

k@dOjjjij Vi, Vz VavdTk; vijJdfnfhz thyy kp%yjjpped nfhiffgglk;

kpddOjjk; V xtnthU kpdt gfFfSfF ,i INaAss kpdOjjqgfsp; $LjYfFr;
rkkhf , Uf Fk;

V=Vi1+V2+V3

Chwhky ; xNU ms t hf
||ap(k gbed ntt N W ms

kolNdh I khdJ ABEFA kwik; ABCDEFA Mfa , U gh jfspy; ghae)J nryy KDbAK;
kpfyjjpped tUk; kpNdH LI khdd  ABEFAvdw gh | tophfNh myyJ
ABCDEFA vdw gh j toahf N h ghaeJ kP Lk; kplfyid tejilfpw. ,jg;xU
kot sfF gOjilejhYks ,withdJd kogtpsfF vhaKbAk; vdgi j mwayhk;
Vnddys> kplNdH tkhdd ,wL ntNW ghjfsy; gatm. ehk; tPfsp;
gadglLjjoglLk; kpt gfFfs; midjJk; gft ,izggy;,izffgglbssd. ,jdhy;
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t Pby; , UFFk; xU kptsfF vhahky; , UejhYk; gw t sfFfs; vhmdwd NeY ks
njhhpz ggi¥ss kpl;

njhhkwk;gff ,izgXSfF ,ilNa css N WghL:

njhh, iz g&; RWV gtf ,iz gfx; RWW

KiRwwYss midjJf; $Wspk; rk|[xtnthU $wyYk; ghAk; kpNdH I qfsgd;
mst yhd kol NdH I k;ghAk; SLjy; ko fydpyhe) ghAk;
ko Ndh tjjmFr;rkkhf , Uf Fk;

ko Rwwd ; xt nt lU $SWESTF , i1 INaahd [K@WRwWYss midjJ SWSTiplNa
kpdOjjqgfsp; SLjy; kpfydpg; css kpdOjjk;Rkhf , Uf Fk;
koldOjjjjmFr;rkkh , Uf Fk;

mi djJ KA$SWSK; xdwd; gd; xdwhi [mi djJ KISWSK; off 1z ggy;
i z f1ggl bUf Fk; iz t1g;9 bUf Fk;

VN Dk xU Gsp i ;| VN D k; xU Kol $ W nray gl hky;
; , UejhYk; kww kp$Ws; topahf
ki Nd H | k; ghAK;

kptgfFfs; kafp vipjpiy. Vnddgs xU
N WGhLj hd; mi dj g kil RdNgghi | f s Y k;

%dW kptpgfFfs; off ,izggy; ,izffgglbssjhif; fUJN hk; xtnthu
kpt sffoplNa V vdw kpddOjjk;cssjhfTk;xtnthU kgt sffk; L, b lvdw

kpNdhtgfs;ghat j FTk;vLjdfnfhz thy>kpfydyped ghAk;kpgNdh tkhdd (D),
%dW kplji | fsp:t ophfg:ghAk: kg NdH tjj er;rkkh , Uf Fk;

I=Thi+h+1s

koNdH Ejjp;tpsTfs;

xU fljjpo; topht kpNdHh}k; ghAkNgh) mJd xUrgy tpsTfis VwgljJfpd.
it KpNdhtjjp: tpsTfs; vdW mioffgglfpd. kpNHLjjd; | ¢
tpstphy; kedhwyhdJ nt gg Mww >, aej p Mww 5> f hej Mwwy:>NJpMny;
vd gyN W Mwwfsh khwpki | fpw.

kodNdHtjjp;Njptps ,

c N\vhqts; krnirhauf_flJJk vdgi j el
i pt gnghUs § S k; kldrhujf;fIJJk vdgi | ehk leaK
hiijr; nrYjJkNgh) fiuryg; ry Njppdf
kprhgi jf: fljgk; vyftodiis czL
ijtpsT MFk; fi wyp; tomah kpNH
; %yt W s; Neh, kw\k; vj iy ki ; madrbshf
FJIV vd'ggLk; ko dgFjjy; gyN W Ji wisp; gad
. W gnghUs { s y ey gbp N Lij Kwik; JJai kgglj s
WK J Jai ngLJJJYW klni hwgF le KlwgadgLJ;ggLf

Kffakhd gad;kpKyhk;GR y; M
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hthd gadghh kpKyh; GRy; MFk;
>xU ¢ Nyhjjp;glyjij kwawhld ¢ Nyhfjjpl;
; GRj vy ; vd ggLk;

~x
;'G_'E_

- x
=1

jjpp; toph ko NdH1k; ghAkNghJ > mj y; ef Uk; vyflouhdfSfFky mj¥ss
%yf$WfoFk, ,i INa FwogpjjFej mstyp; c uaT ei I ng\Wk; , ej epotg;
NghJ kol d hww 5 nt gg Mww bf KiwnggLf pw . N kpiNdHtjjp;ntgg tpsT
MFk; mtthW c Ut hFk; ntggjjpo; msT mffkgahy; toqfgglt kdjili ag;
nghW J mi kAK;

jkpf ;  fkgp Fi wej ms T kogji i af; nfhz bUggjhys mJ VSPp;
nt ggki 1tjpiy. mN rkak;kdt sfFfsy;gadgljjgglk;lql td;myyJ epNrk;
Mfat wa; nkyyma fkgbs; mjp k|ﬂ|;|||af nflrz Lssd. vdN>mit vsppy;
ntgoki [fpiwd. ,jdhyjhd; Iq] td; fkgpa kot sfFfsiks epNik; fkgpa
nghUsfi s nt gggglijg; gadglk; t PL c gNahfg; nghUsf ¥k; gadglj Jf piak;
'kmwn& ntggtpstpd gyNW rhdgfspy; fhz KbAk; mt ws; rp fRo
J gl Ls$

ko ;c Ufp

Fiwwhd c UFepy nfle I nts k kwWk; fHhRk; fyej ¢ Nyhf; fyltapihy
jahdfgglt Jz Lf;fkgdh k|c|, MFk,,jI d kpﬂR\W\ﬁfsg,,lsz J
xU Fwoggpt msT k|d[h4;] ILl\k gadgLJ;f$baJ mjp mst yhd k|nlt\UHtk
, jd; tomahfg; ghAKNghJ > #lhpcUfppfpw. ,J Fiwe c UFepyi af;
nfle Lssjhy; vspy; c Uf klan\M jmej Rwffppk; ,jdhys kprhdqfs;
gOj ht J JtrbvtfggLflwl-

kp;ri kawfyd;

kol; ri kawyDfFs; , UfFk; fkgpRUsy; kpNdH t k; ghAkNgh) mJ  #1ht jhys
ri kawfyDk; #lhfpd. ,jdhy; ntsgglk; ntgg Mwnsm y ntggffljjy; %ykh
ri kawfyd;ngW p .

kp ; nf hj pyd; (Electric kettle):

nfhipydp; mbggFjay; ntgghkwi\k; rhidk; itffggl bUfFk; nt gghNcwik;
rhjdjjpped nt spglk;nt ggk;jpt k; KOt Jk;nt ggrrydk; %yk; gulfodwdd.
ko ;, 1 j pongl b:

nt ggNkwWWk; rhdjjd; kplN:IhItk; ghAkiNghJ ¢ Ut hFk; nt ggkhdJ >
mbggF”ap(ss fdkhd . _IfFf fljjogLfpd. , jdhys>mjd;ntggepy
mjphdfm ., ef ntgg ; fisj;Naff cjTfm.
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my F -6
Xyp

mwi f k;

ek;mdwl thofi fag;gyt pkhd xypi sf; ; s b>Xir>gw tfspl;
xypthFfsnd xyp , i yfspg; ryrygfs t hnd ,njhi yffhray; ,ir
WK ; pl;rJ;k Mf|a|t ek; mi dt Uf “beFk;r;y xy ps hFk;
k; Fwmogbt gz ¥s;cssd. xUt thtthHthfhsthF Xy p
tyaFfs;jqafs;, djjp;kwv c WgpHSId;xypp;cjt@ld;
., ir Nghdw ry xyps; ekf Fg; khd|t>mtw;wf N

; hy;rp] xyps» vljJttHiH

g jjp; xypp; c Ut iffk; Kwik; guTJy,gwwp

NIty;>xypthg WK mi jf;fILggl Jk;t o

xypc Uthy;

; clgLjjgglthy; xypcUthpd. mjpl vdgd xU
nghUs o ; Kd P ffk; MFk; xU nghUsp; KdDk; goDkhd , affk;
m”tmTfls cU ; RGN j s 1 gglk; mj piffs; vej nghUs g ;
topla fljjgglL Clfk; vd mi offggbfm. xypxU Clfk; toah
%y g, G sy e fF xyapl;c Uthffji| ehk;Ged nfhss KbAKk;

ugghNoz | ; mj il

t hkNghd mJd mj pTWk; uggh; Ngz |; mj ol Wk; ti u
e&fs NTfyh; wgh Ngz t; mjpTWij eNjaTld;
.o omipIWk; Jfsfshy; xyp ¢ Uthg vdgij ,J
; rpjhhy Ngpdw i rf; fUtpsy; , e ti fahd

c N\yhfqgfspy;WglLk; mjblfs;

mjplfs; xypa c Ut hFfpud i ej nrayghh fHLfpd. , €]
Kiwagy; gh dia njhtjd; %yk; j T fi c z u KbAKk; Mdhy; ry
rej hggaf sy ; mj pIfi sg; ghif f KbAk;

mj pTWk;j I L jz z Ry;mi yfis c Ut hf Ffp

xU nghUs; mjplfF clgLjjoglthy; md xypa c Ut
Nkwfzt nrayghlfs; fH Lfgdwd. mj pI %yk; ¢ Ut hFk; xy
y

,dndhU , Ijjm gugggLfmpd. md ek;fh j milAk; NghJ x

Xypguljy;

njh yty;ewk;cqgfs;ez gi ueBfs;mi of FkNgnd>c qfs; Fuy c qfs;
ez ghy NIf KbAKk; xypcqfs ezgluvttthllfp\U’?xypxU Ijjg;hje.,l
,dndhUd , Ijjm gaz ;ggjhy thhy Nlf Kbfpd. Xypvdgd xU tif Mwwy ;
kwy\k mJ’ gu xU CIf ,Nlt fRo nfhLffgglbss nrayghbyped ,ijg;
GeJ nfhss KDbAK;

fo vdgij
,Imybee
s NET T DK

hf F
xU
af

P
()

kz p hb
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Nhidaypel xypntvwvd)J;g gu Kbahl vdgd nj
Nghdw xU CIlfk; Nit. xypeF?ka\k ﬂ) ghUIf
,ranﬂ,kaJnxtqflstﬂ)JbgnghUlfsry erb, dhy;,

; Myt h vbrds 1877 Mk; Mz by; xypgi @ rhrdjijf;fz Lgbjjhy
nraagglt xypa , af Fk;rh dk; MFKk;

xy@ap; N fk;vdgd xU nehbay; md gaz pFk; Jhk; ,ijvvd Fwhfyhk;

,J v=nAvdw FwaPthy; FwbfggLf p >, qF n vdgd mj pnt z ; kwW\k; AvdgJ
mi y ePk;

mi y ePk; vng nj H m , [ JisfSTF ,ilTaghd JJk; MFksmi t
xNu fltj jplf Wpwd. ,J fpff vOjjhy; Fwhbfgglf pd. mi yeRjjp;
my F thh(kPMFk

mj pnt z ;vdgd xU nehbay; WwgLk; mj pTfsp;vz z pi f MFKk;

,J n” myyd (Hz) My;FwpfggLfpW. mjpntz z p;myF (n° u] ) MFk;

fzftP 1
xU xyp8 n° H] ;mjbnt z ; kwk; 10 kPmi yePk;nfhz tJ. xyp@p; N fk;
vdd ?

j AT

nfhLffgglt jftym=50Hz A=10m
v=nA
v =50 %10
v =500 ms!

fzffP 2
xU xyp5 Hz mjpnt z ; kwk; 25 ms? Nfjijf; nflz Lssd. Xypp ;
mi yePk;vdd?

j RT

nfhLffgglt jftym=5Hz A=25ms!
v=nA
v =v/n
v =25/5 =5m

Xypp; N fkhdJ ntggepy> mOjjk; kwk; <uggj k; Nghdw gz (i sg;
nghW J khWwgLk; vej xU CIlfjjksntggepy mjphdFk; N\gh) xymp; N f Kk
mjphdpftpd. vhjJffHIH>fhwvy;xyap ;N fk;0°C , y;3BIms! MFk; kwk; 22°C
, y; 34ms? MFk; gyNW Clfqfsy; xU Fwogpl ntggepyay; xypp; N fk
mltti z ay;gl baypggl LssJ.

NtNWCIfqfspy;2°C, y;xypp;N fk;
ep y nghUs ; N f k; (ms?)
mY kp @ak; 6420
j bgnghUs ; Juwgpfth v/F 5960
, UKG 5950

b

48 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




1530

jptqfs;

1284

t PAff s ; 316

eRol; msT <uggj k; vdW mi of f ggLf pw . J Fs;b!f
hi Ia;y mjrbkthk,,Uka <wggj k; mjﬂ)hggjd
.  <wggj k; mj pho FkNgh) fhwwol ; mi R jp Fi wt N

xyp nttNW CIlfqfs fsy; guTk; vdgi j fz N h;
, gNgh) mJ xU Clfjjp;vtt JggHUNng mj bl Wk; nghUs ;
mijr;Rwhss Jfsfsp;mjb gi j ehk;mwh hk; xU nghUs;
mj BTWkNgh) mjg;css Jfs I gngarrcpmi [fpd. godh
md mUfRss st;kH’ xU i K . xypxUthd;nrtggiwmilAk;
tiu,e nrayKi wahdd njh .

,1J0; Gednfhstjwh i ; ,irffitia fUjp; nfhs N H; x U
,irffit KdNdhffp ef UKNg hy; css fmmiw mOjjp c ah, mOjjog;

gFjpa c UthFfpd. ol jj Htiggltssgb ,e gFjp xU (© vdW
mi of f ggLf pw . , J |dN:ihff ef UkhNghJ > Fiwej mOjj dgFjpa (R

Uk
CUHFipd.,it xypmiyfis cUtHFfagwd>,J Clfk;toph guTfm

xypvdgd xU tif fwW myyd NW vej Cl
t ophf Tk; , aejp miy ijy; ' ,aej@ miy tbtjjy; gu
,aejpm miy vdgd iy : ,aejp miy vdgd x U
eLgfsspy el rEh mjbTWjhy; ; miy MFk; ,
njH hhrahd mjplfsp; fhz khf |jy; ouTfpw. mjhtJ
Jfsgpe) kwhwhU stf fF miy ; f1jjgglfpd.
mj il f s hy ; VwgLf pw .

G

Mwpwy ; kI ENc f1jjgglbfpd Jfsts myy

;N fK; mj;bnTV\k Jfsp;jprNfjjpped WgtJ.

mi aﬂ gut YfF> epykks de ml b j kPrp jdi k>
CLhaT Nghdw gz i sf; nfhz bUf { N Lk;

spt thf s; xUt UfanJth;vtthanHhanhstp\/rﬁsj?tpxntsptEhfs
jlyfftrqfsg ry rhjdqgfi sf; nfhz Lssdh>mit xypmi yfi s
hmiyfsh khvafljdfny\d.

,aejpmiy tiffs;
,aejp mi yag;,w L tiffs;cssd.

1. FWEfiy
2 neltiy

FWfiy

FWfiyag;Jdfs mjpIrWk; jprahdJ. miy guyp; |
, UPFk; vl JffH | hf g;f)s;y mi yfse xypmi yfs;
jptgfspy;kl LN« ¢

neltiy
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miy guTk;.jprf.F , 1z ahf .'; .
mi yfss> neltiy jpognghUlfspyks |ptqgfspks

Gikgjjpo; Nghd c Ut hFk; mi yfs; nelli yfF cjhe k; MFk; nt bgdfss
Gikgqafs; kwik; vilki y nt bglts; fhz khi Gkap; mLfFfs;tomhf gulk;
mi yfs; ey mipl mi yfs; vdW mi of f ggLf o wd. xU i | N Nghd ;
kwik;ey mjml msiti ag;gadgLjjpxUth,e miyfisg mweJ mtw wg;
gi @ nraayhk; Seismology vdgd ey mjpl mjpl mi yfsp; Majtf;
i fablSkimwpayp;fps.

xyap;gz (fs;

e@fs;NIFk;mi djJ xypSk;xNutifiarhegit myy. xtnthU xypk;
kwowhd wy pley ry gz Fsy; N WoLf ol wd .

¢ Wi

nkyyp myydJ gyt @8khd xypa cuyj xypyhe NWgLjJtjw cj Tk;
xypap; rmggay Ny c wG vd ti laWfgglfml. xypp; c uwG mjd; t P rg;
nghV\de. mjp miy tPR rgjkhfTk; Fi wej miy tF’R nkyy @ xy[athk
, UF Fk; xU buwk; (drum) nkdi kahf mbffggLkNghJ> nkyyma xyp c Ut hf .
, Ugg ks mdJ thh‘ mbf f ggLkNghd > c yj xypc Uthipd. xypapd;c uyjyp;
my F nlrgy; (dB) MFKk;

mi yapl;t PR vdgJ i kagsspy;, UeJ Jfsp;mjpglr , Igngahrrp MFk;
i ‘A" vdw vOjjhy;Fwhfgglfm . t Prl;myF ‘kPlh(m)

RUj p

RUj p vdgJ yrami; rwgglayG MFk; ,J ' j xyp Kwhk;
nkdi kahd xypa N WoLjjp mwa CijpNJ mjbnt z ; m , Uf FkiNghJ
RUj pmj pkhf , Uf Fk; cah RUj pxU xypF nkdi ki a an_ffp\U tpy>kz p
GymFoy; kw\k;t ayp; Mf at why ;c Ut hFk;xypmjp RUjpnflz | xypshFk;

nththf> xU ngz zp; Fw; Mz pd; Fuytp cahgej RUjp nfhz |jH
UfFk; mjdhyjhd; xU ngz z p; Fu; Mz g;Fu ytp nkd;kahdjhf cssd.
rof g |d fHid kwwk; biki] mbgg) Fiwe RUjp nfrzl xypF rp
vLj.Jf Lfs;MFK;

j uk;

juk;vdgd xypp; kwnwhU rpggay G MFk; , J xNu RUj pkwk;t PR nf hz |
,w b xypis NWLjjpmwa cjTfpgw. cjhe khii xU ,irfFOtpgsrpy
,irffUtps; c Ut HFFk; xypSfF xNu RUj p kwk; ¢ G , Uffyhk; MdhYks

xtpnthU fUtp c Ut HFk; xypaAk; jujp; %yk; eBfs; njsphf milahsk;
fhz yhk;

NIff$ba jdi k kwhk;t ukG

Xypa mjpnt z z p;mbggi lag;%dWtifah gbbfyhk;
« Nlnghyp
« Fwnwhyp
» kRahyp
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;tivayhd mipnt z ; nfhz | xyp Nhd
. e xypis kdphshy; kl LN
fB css myyJd 20000 n u] f

If KbahJ. vdaN >NkNy c s

N
b

iwhd mjpntz ;nfhz{ xpr\mWnyp yJ . d/guNhdp;
,e xypa kdphshy; NIf KbahJ Mdhy; ehas
s;,ef mpntzz g;xypi sf;NIf KbAk; Fwnwy pg ;
sd.
Gkpfz fhe gG mi kggy ; gadglj j ggLf pw >
,J kdp ,jajjp;nrayghfs;Fwpj Mat pk;gadgljjgglfpw.

kRahy p

20000 n ui] tp mjp mjpntz; nflet xyp kRahyp xyp vd
mi offggLfpw. ntsthyfssemfsslhygadfs; Nghdw t gqFfs;ry kRahypi s
NIf Kbfw. kRahypp;ry gadghlfs;fRo nfhiffggllssd.

,J ‘N'hNd Hf pk; Nghdw kUj Jt gadghlfsgy;t iy hf g; gadgljj ggLf pw .

,J  Nhdhy mi kggy; flyp; Mojijf; fz IwaTk; eRoofp; fogyfi sf;

fz twaTk;gadgljjgglLf pw

,J ghjpk;fOTk;, aejpaf sy k;gadgljjgglfpd.

kRahy pp ; kwnwhU Kffpakhd gadghh fhytdp;t py; MFk; , ef tpy;kdp

fhRUfF nrtpF Gyggl hJ. Mdhy; mij ehafshy; NI{f KbAk; , J

emfSfF G/dhal gapepmspf gadglLfpw .

xU ntsthy; 20000 n ui] tp mjp mjopntz ; cila xypisf; NIf
KbAk; ntsthy;myWkNh)] kRahypa c UthFfpowd. , ef kRahypmi yfs;
mt wwad ;t op aAk;, i u aAk;fz Lg;t»f cjTfowd.

,ir fUtps;

ry xyps; fhfF kfprrp mspd c qgfi
kfprrpfhd czhtj;jUKk;xypsir> vdW mi of
,ircUthfgglfmd. ,irffUtps;ehrdF ti ffsh
fhwW;fUt ps;
ele y;fUt ps;
fkgb;fUt ps;
js thjpafs;
fhwW;fUL Ps;

xU fm\l;/\/f,fUt[ag xU ntwvb Fohap; WwlLk; fhwwd; mjplfshy; xyp
cUthpd. mj V\k,thW]ngjpl ePjij khwMjd; Tyk; mj pnt z ; kKhWgLk;
vffhsfka %/thFoy;>n dha; WW<; rhf] Nohd ; Mf;alt edF mwagglt rpy
fhwW fUt ps;

ele y;fUt ps;

s kiptpfpwd. fhIfF
foggLfmd. rBd mjpilfshy;
tifggljjoglltssd.

51| P a ge APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




elz y; fUt my; xU ehz y; fhz ggLk; CjgglLk; fhwwd; f huz khf
css ey, mplfF clglfm. ,J Fwogbt xypa c Ut hHFfpd.
fULPSTF vhjJffHL ~ hikhdpk; kwk;t ha;, i r f Ut p(Mouth-organ)

fkgb;fUt ps;

fkgb; fUt psy; mjplfis cUthHf fkgp myyd ,i ofs; gadglLfpwnd.
, €] fUt;bs;y nt wp nglbfs; fhe gglLf pdwd. , it cUthFk; mjmlfis
ngUffki la nraa cjTfoaw mjpIfWk; fkgap; eBjij khwM|d; %yk; xypd;
mj pnt z ; kKhWgLk;

tayp > fpiherphh Mfait fkgp fUt psp; vijJffHLfs; fplhr gy
mjbnt z fi sf; nfre LssdJ. md ,aw fah N mj;bnTV\k , e mjpntz fs;
- hNkhdp] 5 vdW mi of fgglfadwd. mjpntz z hdJ fkgap; , Ot pr>fkgap;
Neh; ml h j pkwk; f kgl ;e®ji | nghW jJ.

js thjaqfs;

>c URKNgh) myyJ NkhJk;
kbg; goi kahd , i rffUt
s;c ssd. buk; kWK |
. mi t (nuN:lIth)
j1tgglk; NghJ

kdphspy;xypc Uthy;

xU kdpdys Fuwhdd Fu; nglbagy; c Ut hf pu. J Fwtis vd
mi of { ggLf pw . ,Jd njhzilayg; cssd. , J %erFohapi Nky; oFj ap;
mi keJssd. Fwtisap; ‘Fuee fs;xU FWp@a gsTfisf;nfle tssd. ,jd;
%y k; fhwW ¢ s Ns Ak; nt spaAk; nryfpd . xU egh l\ngNth> Ei vapypy; , UeJ
t Uk; f wWW %rRf Foha;t omhf Fuyti s tiujssgglfmpd.

toph nry¥Yk; NghJ> Fuy; ehz fs; mjpti | eJ

. Fwtisapg;jbkid khMthd %yk; gs Tfspy;
k hwwy HK ; J nttNW RUJp nf hz |

. Mz {SfF nghlJt hf kadhd kwWk; ePt Fu; ehz fs;
Sld;xgghi fay;Mokhd>Fi wej RUj pnfhz | xyp')acUthf

kdp fhifs;nrayglLk;t pk;

ngUkghy hd thFfsg xyp
ek; fhlfs; toph xyp af

cssPjJ mj i
mj ;b1Tf| s ngWk;

NI

i |f

ti

; KWWK Gy gglLk; gF | pgpld

jw; ,UeJ xypa NThb

tha,toyahf fhl buwkik (i D rt ] i 1Ak; ¢ s; fh
yfs; tbty; % sf %is , €]

o
xy pkhRghl | hy ; WgLk;c ly;ey gh pffs;
xypkhRgh t hy ; WgLk;ry c ly;ey ghpEs;fR glbaypggllssd.

 ,iuryhdd> vhporys> kd mOjjks gjltk; kwik; jiytyp Mfptw w
VgLj j f $ Lk;
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,iury;ePt fhyjjpF NIFkNgh) xU egho;J}ff Ki wkhwf;$ Lk;
,iury;njhed NITFKNgh nrtgGyd;jmi d ghipfyhk; ry Newfsgs, J
nrt g d;, ogGx F top Ff{pw.

jBnud WwglLk;, i urry; kha | gG kwk; kaffjij Wwljjf$Lk;

J xUthd; Niyap; ftdkpgi kia WgLjJfpd. SkG xypngUffpss xyp
ngUf f ps; Nghd wt wivgl s rj jksft dkai ki a VingLj J f pw .

xyp khRghL xU eghnl kd m| kjpa gh bt pw . J et® thotd;jwgh ja

giltqfis mjphotmd. ltqgfs; cah,,u; mOjjk; myydJ rlnld
N hggglLj v ; Ngi‘dwl\bfafoF chz khf o wd

xypkhRgh i I f;flbkggljdjy;

xypkhRgn bd; j8F tpsTfs; FwpyJ ehk; gbjN hk; vdN >mi jf; Fi wggJ
ekf F mt rpakhipd .  gplt Uk; t oi Wi ag; godgwM jd; %yk; xypkhRghilf;
fz pkhff;Fi wifyhk;
« r%f>kj kwik; mupy;tphffsy;xypgngUffpi sg;gadgljJtjwk fLi kahd
toph Ljyfs;mi kffggl N z Lk;
rl\T djuij thfdgf Sk; Fiwhd xymaOgek; (Silencer) i rydrh, nfhz bUff
4 ;
t fdk; XI LkNghd mj pggbahf ( hhd) xypvOgofk; fUt pi sj;jtpif kffis
CfFtpf N z Lk;
njhogJi w, aejpgfs; kwk;t PL ¢ gf iz qf s; Ki wahf gukhbfggl N z Lk;
midjJ jftypjhihGrhdgfSk;Fi wej xypy;, affggl Nz Lk;
FbapgG gFjpsy;fdu t hidgfs;nrytij jLIif Nz Lk;
th fliggh L thhajjo; tpEi wispigo njhoprh yfisr; Rwmwp gR k
hot hugf s;mi kf fggl N z Lk;

,|eryhd njhopmh yfspy;gz @dk;kffs;fhl ghdfhgghdfi s mz @ N z Lk;

kuwgfi s el T nrat jwhksjp urPyfs; kwk;nkjjjfs;Ngdw xypa c wlRk;
nghUlfi s jafs:t Pby;gadglLjjTk;kffis CfFtpf N z Lk;

Nlly;, ogf

cqfSfF njhahkkNyNa fhl Nsh k Fiwghh , Uffyh; fhl] Nsh k
mwb wb s ; gl t UkhW,
« fh) typ

«fhy;nkOF myyJ jptk;, Uggd Ngdw ¢ z hT
«fhfsy;njHhey xypgd Ngdw ¢ z hT

fh) Nishi kffhd fhez qfs;fRo nfhffggl Lssd.

tad Kjmpr

rbpi raspfgglh fhl nj W Neha;
ry kUeJdfs;

kugZ N hs W s ;

jiyggy;gyjj mb

,iury;

53 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[Appe- Lu]

sTUDY CENTRE

CHENNAI

myF -7
frejtpy;

mwi f k;
Uk N hghy t >epfy; Mfa c Ny

]
hej

fy;>cl\yhfk myydJ ,jug; nghUNs f g; nghUsth ,awm fanhNNh myyd
nrawi fahh J}z tgglt Kiwap; css |’E]j|ﬂ| ftUk; gz Ng fhejtpy; vd
mi of fggLf . MNkYk; fhejg;, gz Ffis tphdpF ,,awayn;gmt fhejtpy]
vd Tk; mi of { ggLf pw . NkYk; fhejg; g Gfl tphoFk; , awgayp; ogbiN
‘fhejtralyivd mi offggpr\U nj h ff hyj ; nkf dPah vdW mi of f ggLk;
Mr@ah i g ; fhejgfs; fznlLffggll]

(nghM K) ;

(nghM gp 1200, y; mt K s ;

fly;gaz jjpd nraJssdh

Nehf f p KdNdwaJ. ek; mdwh

Fspggi dps>fz ppss>kfDe)

fhejgfs;gadglLfpwd.

gwwpgay , Uft ol Nark;

frejjjp;tiffs;

fhejgfs; ,webL tiffsh tifggljjgglLfpwd.
fhejgfs;ii) nrawi f fhejqgfs;

qfi sf;fthed nfhsSk;gz gpdg; ngww
j
f

,aw f fhejqfs;

,awi fag; fplfFk; fhejgfNs ,awif fhejqgfs; vdw of fgglLfpwd.
mjhtJ xU NghJk;fhejj;jm d , offhky;, Uggjhy;mit epyahd fhejqfshFk;
,ttiff; fhejqfs; Gkpp; ntt NW [ I1qgfsp; kz N\yhL gbe) fhz gglLfpwd.
,Ukga; jhithd Nefdill; (UkG Mfi] L) vdw of fggLk; fhejf; fyNy
typkahd , aw ff;: fhejkhFk; gpN h Il; (( UKG ryi gL)> nghi u s $YJki gl ;
Nohdw fdqf S k;, awi f fhejqf s hFk;;

, Ukgo; jhJffs; %dW ti fggbk; mit N kill; (, UKG 69%) Ncfdill;
(, UkG 724%) kWAK; rpi Ul ; (, UkG 482%) . Nkfdi Il; Ukgoa; xU MfirL jhl>
mj d;t hagghL FesOs. , t wwy ; Nkfdi Il ;mjpkhd fhejg;09z gpdg;ngw\ssd.

nrawi ff;fhejqgfs;

Mat fk; kw\k; njhogpwhi yfsg; kdphishy; cUthfgglt fhejqgfNs
nrawi ff; fhejqgfs; MFKk; it aw ff fhejqfls tp typk thagjit.
nraw ff;fhejgfi s nttNWtbtqfsp(k;ghkhz qfs¥k;c Ut iff KbAK; rltf;
frhejqfsdJ-tbt fhejqfssFjpuyh tbt fhejgfssc Uis tbt fhejqgfsst!L
(disc) t bt fhejgfssti st tbt fhejqfs; kwk; kpfhejqgfs;Mfait nraw ff;
fhejqt STF viLjJffhHiLfshFk; nrawfhejqgfs; nghlt Hf UkG>e;bfy;>N‘hghy
v/F ,dDKk; gw nghUsfi sg; gadgLjjpc UtHfggprlwd c \yhff;fyitahd
epbhbd pk; kwWk; rkhhak; Mfatwwl; ¢c Nyhf; fyitiag; gadngjp nraw f
fhejqfis c Ut Hf |, aYk;

nrawi ff;fhejqfs;
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, aw f kwk;nrawi f fhejqfs;N WyhL

,awm ff;fhejqfs; _ nrawtff;fhejq1s,

vz gglk; xOqf ww Ut I f ggl | fhex ;
k;

=

[ f
le
g

aw
bt
hej

:C fs
ghhz gf S k;nf hz | tf(bAsp/k ghxhz erk;
h edF jpkhd typk Fwogb! typk nfhz |

Z|0

I’va

a
S
fs;
a
P

f he
t

—_

fhejk;, aw ff;fhejk; ;fhejgfi s ¢ Ut Hf KbAKk;
{ fhyk;fhejg;gz i s \Awd,gz (fs;Fwogbt fhy msT

|f
e
fhi i lad.
k

md ywi thot w;ngUk; mst py;

pf;Fi wej gadghL ci lad. t
dglf;$bad

QD —-

- O |3

fhejt may; c Ut mbjjskpltth Gkp kpgngha f hejk;

ty¢\V\4;[ath 1544Mk Mz L I\k kh k:24K; I\jjptgyyak fygh;

,th KjdKjypw; fhe;ffy (fhej ,UkgG; jh) Fwj Ki wahd

Mat p d l\kwnfhzthh, jdd fz Logpgti s jpl\kfdlll’-,y nt sapt b

fhejg;gz (fs;

xU fhejjjpl;9z Fis fBifzlss jiyglsp;tpff{ KbAk;
ft Uk;g9z G
tyfFk;gz G
 jprinlk;gz G

ft Uk;g9z G

xU fhejkhdd vgnghOJKk; , UkG N hghyt ; kwWk; epfy; Ngpdw nghUsfi s
ft Uk; xU fhejjjo; ftUk; gz gpd G nfhss ehk; xU Nhidia nraJ
I,k.

UkG Jfss ftugltij cqfshy;
m;ftUk;ngerbstw;,Uggij ,J
'vdwi of fggLfpwd. ,twmy; xU Ki
SfFKde; mi of f ggL.f pw . fhejjj

,1zeN ,UfFk;fhej Kidfs;

xU rltf; ;khdJ ,U Jz Lfsh ci |l AkNghd vdd epOk? cilej
gFjps; xtntth\k jdp rltf; fhejkh khAk; xU fhejjij xU fhejjij
nqujjhf os f Fk; l\lgm>fhe“j|d;e§’jj|y;khw\/kiled xt nt U gFj A&k; xU
fhej khf khWk; mN Nghy; xU fhejkhdd fplkltkh gsfFk; NghJ> fhejjjo;
ePjjwp;khwpki I eJ xtnthU gFj@ak; xU fhejkhf khWwk; mN Nghy; xU f hej khd J
fplkltkhf gsfFk; Ngnd Gpm gFjpsp; JUt qf S k; mt wa; ePKk; khwky ;
, UFFK; ,tt ) epoTfSk;fhejjjp;typkahdd Fi wAKk;

tyfFk;gz G

fhejjjpo; kwowhU gz ghd Xhd Ki dfs; xdi wnahdW t gfFk; vdgji
,roprayghl tgfFfpd. mjhJ tIKid>tIKidia tgfFk; kwWk; njd
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fhej tIKidff UN kwnwhU fhejjj;
c ldbahh mit fthe ;p)ffgthljf
i dfs;xdi wnahdW ft Uk; vdw Kbt pf
K|d>kvmvththe;J;|d JdKid pdf;

jpr fHLk;gz G

,rNh i dap; %yk; njhgft pgglt fhejkhdJ vgnghOJk; Gap; t1 njd;
jpr NehffpemrKk; Vdgjldf,th hK;
fhrejk; md ted emFk;jpria p
i y

;oovttp i TAWG , yyhky; nj haft pggl t

tl - njd; jprahfFk; ,jid fhejjjo,;
ffhH Lk; gz ghft mweJ nfbhssyhk; mihtd fhejjjpo; t1Kid> Gpap;
jpri aAksfhejjjpo;njdKid G;apl,njd;j;bri aAk;fhLfpu.

f hej gy k;

,rNhi dap; fhejjijr; RmYk; , UkQG ; stfs ti sej
oLijg; glbUggi | ¢ wNeHf  aYk; frejjijr: Ruwmp
mi kffggl bUf Fk; gFjpa>rltf; fhejk; c z hJKk; G/k MFk;
vd mi of { ol Nak; fhejoyk; vdgd fhejjijr; wapfre;
fhejtpr cz Uk, gFjpvd ti waWigglfm. ,jid msggiwihd m
myydJ fh ;Mfk; (xU nl] yh= 10000 f h )
fhejg;Qyjjpd tiuy;
ehk; fhejg; &jjpd fhej Crap;cjt@ld; tiva KbAKk; xU ntsisj;
jhspd tiugyi fap; kP xspC LUTK; x| Lk; nef ppRUs ; (Cello tape nry Ny h N g)
Fkp; Crp nfhz L nghUjj Tk; xU rsqa fhej Crppd jho;
fop; itjd jhsp; tppmghdd> fhej CrpF ,iz ahf tUk; tiu
i fapd Rownlk; fhej Crmpd jhsp; i kajjg; itjJd. fhej
|yTwh epyfF te gwk> Kidfisf; F\A@Jf nfhs s Tk; , g spi s
iz fFkNghJ xU NehNFhL fplfFk; ,e; NefNH_ fhejj; JUtjsjjpdf;
. Jhsp;%i yap;Kjdi kahd jprfs;N-E-S-W (t | fF£ pf Fnj wk-Nkwk)
tivagglfpwd.

xU rltf; fhejjjo; t1Kid> Gap; tIKid Nhfp , U FKhW jhsp;
i kajjg;tiuvagglt NRHbd; k@ itjJ.ritf;fhejjjpdr; RmmYk; Nhol N z Lk;
ritf;fhejjjp;t 1 KidffUfg;fhej Crpapd nfhz L nrdehet Crap;epy
t1Kid) A vdf; FwpJf;nfhssggLfp. fhej Crapd jwNgh) G@ epyap;
efhjpmjd; njdKi d>Kei ja t|Ki da;nl;epyapdj,njH_khW|tffggLf|wJ
, NNghy; fhej Crahdd gbggbahf rltf; fhejjjo; njdKi dia milAk ti
xt nt U Ki wAk; godgwmv Nz Lk; fhej Crptgfyi | Ak; Bi?:Dif:G:Hkv\N\k,
Mfpa Gspi sf; Fwpf N z Lk; Fwbfoglt Gsspi s ,IZ]jhy i sN hL

u
I

f hej oty k;

;Fwhpfmd . , NNghy; gy fhej tprf;
e; rltfthjj[Jr waf!k css ti
ti sNhis; H‘e;gg/”pdf

;FHLfpw .

jJ ; Crappdf; nfle L nrdwy; mjp mst
mi | Ak; vd gj i ; ,aYk fhejjjp;njh yT mjpkh
fhej Crpm; : xU Fwogbt epyap;fhej
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L yyh fhe jjhy;vitp tgfYk;, UFfh. xtothU fhej Kk; mji dr; Rumdss
Fwogbt gFj @y ;fhejg;gz gpdg;ngwwf Fk;vdgji df ;fhLfpd.

Vspht RoYk; tifag; fplkltj; jsjjp; kprrpm fhejk; xdW mjd;
i kajjy; FwKs;tbtjjg;cssd. ,d “fhej jpriffhb myyd fhej Crp
vdW mi of fggLfpd. N huakhf fhej Crpp; Ki dfss G ap; t1 kwlk;
njd;jprfisf;Fwbfpwl.

fhej g;nghUsf s ;
fhejjjhy; ftuglk; nghUsfi s ‘“fhejg; nghUsfs] vdWks fhejjjhy;
j nghUsfis “hejk; myyh nghUsfs; vdTk; mi of f pwk; , qF
; Ttuglk; vz z w nghUsfs; c ssd. ,tww fhejkhfy; Ki wap;
hejqfshf ¢ Ut i {f KDbAK;

nghUstfi s tdfhejg; nghUsfs; kwk; nkdi kahd fhejg; nghUsfs;
; nkd; fhejg; nghUsts; vsphif; fhejgglfpwd. tdfhejg;
Mdhy; mtwi w fhejkhff typkahd
'Nngt mZ mi kgi g nfrez bUggj hy;
' it fFkNghl ntt NW tp
fgng[\th mit ntspgljJdk;gz i s

tifggljjoglltssd.

Lah f hej g;nghUs f s ;

Iahfhejgngr'Usfs fOffhZ k;gz i sf;ngw\ssd.
réd fhej oy jj;njhaft poglk; Ngh) mi t fhejolyjjmF nraFjjHh jafis
r@ kjJ tel ewFk;
rBw fhejoyjjy; njhaft pgglk; Ngh Gjij tpL tgfp; nry¥k; mjhJ
typ kkirej gF”amee.J typk Fi wej gFjpa Nehffp; nerk
it fhejoglyjjmE viphd jprapy;fhej khFk;
VLjJffH Lfs; 9F]> Kji > ] hkpky gh urks Jqfk:> eR- Myf ' hys fhaV kwhk;
il d; Mfyal | ah f hej g; nghUs f s ; MFK;
ntggijohy;, ttifg;nghUsfsp;gz G‘s krwww ltjgiy.

ghuh f hej g; nghUs f s ;

ghuh f hej gnghUs fs; fBffhZ k; gz i sg;ngws sd.

« rbid OM; fhejolyjj; njhaft pgglk; Nghd mit frejogyjjme iz ahf
jqfis rB kjJ te) epFk;
r B fhe;gGme nJ haft pggLk; typk Fi wej gFjpypped typk kpej
gFjpa NehffpefU
, it fhejolyjjpl; Jpraw;fmjkka;
vLjJfthifs; mYkd@aksgs h bdk> FNikpks Mfrp dskhgf dP »>epfy; kwik;
, UKGMfpatwvd;c gfsp;fi wyfs;Mfmit ghih fhejg;nghUsfs;MFKk;
ntggijohy;, ttifg;nghUsfsp;fhejg;gz (s;khwki | fpwnd.

nguh f hej g; nghUs f s ;
/ngu\h f hej gnghUsfspl; gz (Fs;fRo nfhLffgglLssd.
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rBd GM; fhejoglyjjy; njhaftpgglk; Ngh) mit frejoyjjme iz alf
jafi s rB kjJ teJ epfk;

rBw fhejgByjjm; njhaft pgglk; typk Fiwej gFjappled typk kfej
gFjpa Nehffptp uht ef Uk;

it fhejogyjjpe;jpragy;typkahd fhej khFk;

viljJffhtfs; , UKG Nhghyt > epfy>v/F kwik; , t wwmol; c N\yHf;fyitfs;
Mf@ai t /nguNuh fhej g;nghUsfs;MFk;

ntggjjohy; ,ttifg; nghUsfspl; fhejg; gz (Fs; khwpki | Ak; NCYK; , tw w
nt gggglj J kiNghJ ghuh f hej gnghUs bf - kKhwpki | Ak;

vej xU ntggepyapy; /nguNh fhejg; nghUsfs; ghih fhejg; nghUsh
kKhwpki | f N h mej nt ggepy f@\fHont ggepy vdw of f ggLf pu .

nrawi ff;fhejqfs;

fhejjjdi kf; nfhz | g; nghUsfi sf; nfhz L nrawtff; fhejqfs;
f:
f:

cUthfgglfpdwd. nghJthf , UkGmyyd v/ F c Ny Hf
fhe;khffpjakhbtggprlwd "NeYk: N di 1 nraw f
hUsfi s mbfFkNghJ ,tti ff; fhejqfs; c Ut K
gz Gis jff |tJ.Jf,nfrsSktpj;pl;mbggilag;nr
myydJ jwihyp’ fhejqfs;vd tifggljjgglfpwnd.

iwhyp fhejqfs;

;fyitfis kp; Ki wag;
thejqfs;nfhe L fhejg:;
|d mt wwg ; f hej g
avwfffhejqfs;‘eﬂ)yal‘d

Gv; fhejolyk; , yyh MNohk; njhiheJ fhejg; gz GFisf; jff itjJf;
nfre Sk;jwhyp fhejqfi s ‘epyahd fhrejqfs: vdyhk; fdkhd v/F kwik;rp
c N\hf; fyitg; nghUsfi sf; nfhe L ,ttiff; fhejgfs; ¢ Ut hfgglLfowd.

g; gad gLk; ngUkghyhd ep yahd fhejqfs my ep N h(ALNICO) (mY kpl ks
kwik; N hghyt; Mfatwwmd; cNHf; fyit) cNhffyitahy;

Fsiprgi dpritffhej ksxygngUf f pkwik; fhej CrpMfat wwy ;
fhejagfs> epyahd fhejgfss> epyahd fhejqf STF ry njhej

H LfshFk; ephhbkpak; (Neodymium) fhejqfssy GCkpp; fhz gglLk;
hd jmdkiej fhejqfshFk;

; NKAKNgh vLj Jf; nfhe I $H kahd , UK f kgp kwik; gw , UkQ;
nghUsfs; nrhghdg; gFjpy; Njjjpd cz thfFk; my ep N h  vd gglLk;
gRffhejk;, tw wf;fthej®jJ ghlfhffg;gadglfpd.

fOffhZ kit hhspy;xU fhejjjpl;fhejgigz (Fis ePfppyhk;
gadgLjjhky;fhejjjpd eP | fhykiitjjpijy;
fhejg;nghUsfi sj;njhhed mbjjy;
cakhd gFjpgpe) fhejjjpdf;fRo Nghljy;
xU fhejjij mip ntggepyfF clogljdjy;
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o« fhejjijr;Rwiss fkgpRUsy;N Wolt kpNdHtjjpd gharprajy;
e fhejjij Kiwaww Ki wag;ghJfhyJ itjjy;

QG phej k;

G phdJ > kpgngha fhej
nrajpejdh , Uej Ngh

F mthshy;,aytpiy.
ahdd> G ppy; t I Ki dffUf
ffUf YKk; mlkersJ

AHhdJ fhej mrR vd W mi offggpr\U

ptr k&; jpsy; mi keJss MNfdPihhy vdW mi of f ggLk;
kRd ellKlwag fhz ggLk; mj;b jpd; Kk ej ;
hthh;tpth;>#haidg;l\gde myydJ 3 klgF ep wAk;
'kp mjp fhejogyk; CW tpstpff; $bad. mj d;
bp 1000 fkPJ Iy j;, UefhYk; §1 mjd;clyp;, uj
hFNshgpl) css midjJ ,UkG mZ ffi sAk; c wQRk; j pd;

@ pxU f hej k;

fhejjjo; mrrhdd QG apy; tIKidapd rejpFk; Gsphdd
Kid myyJd fhej tIKid vdw offgglLfmd. fhejjjo; mrrhdd
njdKi dapd rejpFk; Gsphdd Gpfheyj Kid mny f hej
vdw of f ggLf p . fhefj mrR kwk; G ap; mrR (Roy; mrR xdW
,|z:’j1hf , Uggipiy. Gpap; mrepfFE 10 Kjy; 15 tiu fhej mrrpf
Css

,dystk; Qpfhejjjpihd fhejjpd kprehaht  mwey
Kbat gi y. , UggP k; G ap; fhejjjdi kfF fhz gfshf>ry $Ws;
jugltssd.

e Gpp;css fhejg;nghUsfsp;epw

« #hadyhleJ t Uk;fjpt PRfs;

- eytp;nrayjmd;

Ugg k; G @l ; Muk; 6400 f Ny kPt Ul d; xggihkNghJ >
3500 fM/kath tiu cssfg oFj pp ; ch[a epyagy;
, Uggj dhy ; G b hej gOy k; VgLt j b ekggglLf

G pp;mLfF

G {STF mrhh ez khd ePt JlKk;gaz pJ |

ghtt £ hy gFHbsry nfle L t pthYk; G ap; f hej

vdDk; fhejggz G NghJ khd mst pf mtww|d
fhejgiyji|j mwhk: Mwwi yg ngwissJ.
(magneto-reception) f hej VW k; gz G vdW mi of f ggLf p .

G 1 hej g k;

G pp;xU Gspp;ji lapgwnjhgftpgglt fhej Crahdd
jpragy; I\jmr‘akhf ted epfFk; J GahdJ Kkpgngha fhej
nraygpr\U vdgji dAKk; mjd; fhe; Kidfs; GQ aay; JUtqgf
cssd vdgji dAk; fHLfm. xU fhej Crap; tIKid N hiak

tIKid NeHfp(No) epfpd . vdN fhej Crpp;t!Ki d>Qpp;njd
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Sm ftuwglk; ,J Gapay;tl Kid NofF mUfg; mi kej Jf Fk; mN Nghy ; f hej
Crap;njdKid Gpap;t!Kidah; (Nm) ftuglk;,J G @aay;njdKi d ScfF
mUf y; mi kej pJf Fk; fhejg; typkap; vz kj gghdJ & pguggp ; neLffjjy;
%y hleg 651 kf Noh nl ] yh Mf , Uf Fk;

[Fspoj dpfhejkhdJ G pfhejjij tp 20 kIqF jmd;nfhe []hFk;
fhejjjo;gadfs;

mdwhi t hot y;fhejqf NshL ehk;neUgfpm njHhgp df;nfrz LsNshk; mi t
gy N W fUtpsy; mjp msty; gadgLfmd. mt wa ; ry gadfs; R
an_ffggILssd

goafhyjjy; flyy; gaz k; nraN hUfF jprapd mwdjwihd ‘jprfhLk;
fyyh > fhejk;cjtp, Uffpw.
jwhyjj;i 1dNch §s;%yk;kplrhk;jahhggj wf fhej qf s;gadgLf o nd.

ko fhejqf s;kp Tk; rpgghd Ki way;ekd mdwh t hot y;gadglLfpwd.
kplrhu kz ps Y k; ko Nchl | hif s Yk; fhej qf s;gadgLfpind.

xypngUff pbs Y ke Ez ; Ngrp s fY k; (microphones) f hej qf s ; gad gLf plwd .

nkfyp; (Maglev) njh itz bfF (fhej tgffk;njHhzb) riffugfs;fplahl.
Fz gpop flkggLjJk; kpfhejgfs; %yk; typkahd fhej tprahdJ
nfhLffgglt jhy;jz tthsqtSTF NkNy , J kpeJ nryYk; cyfpyNa kpTk;
N fkhd njHHK z bahFk; ,jd; Nfk; N hhakh 500 f@pPkz p vdgji d
vl bAs s J.

fld; mil/gwW mlilfsp; gd@Gvjy; css xU fhej tho mliil> ,J
ngnghYk ‘khf ] b1 ug; vdgd , Uk ; fhejj; Jfsfspdhy; Md nkyypma nef pg;
g yk; MFKk; cztkag;xtnthU JfSk,x mqaFy ePjjp;2 kpymadpy; xU
gqF nfre I rpya rlt fhej khFk;

kpTk; jpmdkpf kofhejqfi sg; gadgljjp jztthsqfSfF NN cahjp
mj N fkhd nkfyp;njhhz bahdd , affggLf .

tgfpsy; fz @dpi sf;nfre L fhNh yag; mrrbffgglt MICRvz fi s mwed
nfhstjwk fhejgfs;gadglLfpind.

njhoprh yfspy; fhejgnghUsf NshL fyej pJf Fk; fhejk; myyh fodf; $sg;
nghUsfi sg;gtpnj Lf Fk;‘Thej fljJk;glilahfg, (conveyorbelts) gadgLf p .

fhejgfss fz dpay; mjd; NkpFk; rhdgfspy; epytlLfshf (hard disks)
gadgljj gglfpwd.

jWF Mz pFwLfspy; (Screw drivers) mjd; Ki dfsy; fhz ggLk; rsMa mst y hd
frejg;gz GjpF Mz pi sg;gpff cjTfp.

kUjJt ki dfsg;typkahd kpfhejqgfi sg; gadglLjjpMRI Magnetic Resonance
Imaging (fhej xjjjpl epYU glk) %yk; Fwagbt c s$S Wggpd; epYUffi s
cUthfp cjTipd.
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myF 8
mz | Kk;t g bntspmwpka

eqfs;vghgh ht J
ef |sAk;> mof hd

8fi sg; gwwdk; N

uy;njsp jJ ,UftpRsh?vz z ylqgfh

egit ; ; kfprrp  mi | f NMK;

mfs, ; | fs:> gFj pnghUl fs ;

tw;wngvpgbek mwb @y ; ' Css te kBfss

s;>re;p|d KWK ; t[szf X ; Mfpait thd;
vdWm| of f ggLf plwd . j i ; i‘d;nghUIfSk;
ha FLkgjij c Ut hf

tSfF ,ill\ka
[ ;nfhz | n
k& | ps;
xdW
ttlz k@; j ps

F k>
ngUks T rthssJ

vhoghUs ol ; ti ffss ,
gwrpf Wi C s N6 hk;

‘o
V<
SE&
M
=&

Qo

; Rkhh; 800 Mz LfSfF Kdghh N ufpflbfs; fz Lgbffgglbssd.
| j s ku ; Fohatsy; nt bkUeJ epgggglt ufnflbfs;c Uthfggltd.
w j Pmk{X s ; (Fire Arrows) vd mt hfs; mi ojjdh, fmpl23y;kgN hy@m
tEhfis nt wp nf hst j wf hf rBh[s,,e; jPmk€&Xi s gadglLjjph;
c Ut hFk; jpm kahdd tpup; kjja fpfF kwk; | Nhgga
ehI_ fFg:gpJ. mths:ufnflil xU Nghhf Ut pH g;gadgljj o h;

uf nfl Lfs;

,e mz ltkhdJ> vyNyhif Fk; xU ngha Gphf cssJ. eki kr; Rwwés s
tg ntspFwpyJd mweJ nfhss>ek; kdk; vghgh k; Kayfmpd. eki kr;
tg ntspag; GeJ nfhstJ ekfFg;gy topbsp;cjt[ahf cssd. ;
#oy; gwvAdk; fhyepy Kkhwk; kwik; t hdpy Fwpj jftyfi sAk; thday;
ekf Fj;juUfpd. di wa ehsp; ehk; vj pnf hs S k; gyNWrthnyfF tplf
tg pt spMalfs; CJTprwd
thnfll_fspl fz Lg;t»gghdJ> mztjjo; xU rmpa
Wffpd. #ha FLkgijg;css Nhsfs;Fwpd MaT N
fis mDgg ufnpfllfs; CJTprwd mz tjij MaTl nra
J nraygLk; tifapy; kffgglt njh yNehffppi s
fltfs; cjTfpwd. tWNn yyh; Nyhf gyN W
nraw;fhosfls tgzp;epyejTk; thnfll_fs,C]T
kbrymej ufnfl;njhog;Elgiijf;nfhetssd. ,jidgg
gyNWtgntsp;jptafis JM nrag t Ufpd.

ufnflbd;gFjps;

ufpfl;vdgd kdphis myyd fUtpi s GkpF mgghy;tg ntspF nfhz L
nryt jwihi>rfjphae; ,aejpjJld;tbti kffgglt xU tg ntspthfdk; MFk;
ufpflby;erdF Kffakhd ghfgfs;myyd mi kg&¥s;c ssd. mi t.

« flii kgG mi kg (Structural system)

« gz pR k mi kg@G (Payload System)

 toph Lk; mi kgl (Guidance system)

e ceJ tpr mi kggmyyd Kd;nrYjJk;mi kg

j pej
fyq
,Ue

uf n
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flti kgG mi kg

flti kgG mi kgG vdgd ufnflil csslffm rlik; MFk;
typkahd>Mdhy;vil Fiwej illthdpak; myyd mYkpg
c Ut hff ggprlwd unf nf | ; gwf Fk; NghJ ,meF epygd jdi k
ry ufnfl;rltjjp;mbggFjmy;JLgEs;, iz ffgglfpmnd.

gz pR k mi kgG

RWV tlitggh jay; j W unf nf 1l bdhy ;- .
; z pR kahdJ>jplggz pi

Nhsfis Muajy; kwik; fz

tgzp; nrYjdtjw

,e mi kgghdd> uifnfl; nryy Nz ba ghj Fwpy t
, t1i kgghdd cz R psy fz gdpsy NA My kwk; njhi yjnjhhG
l\grdwtvwwcsslfpr

ceJtpr mi kg

ufnflby; css ngUkgFjp ,Ijij ,ttikghNg vbLjJf; nfhsfpd. ,J
vhmghUs; njH bfss , i wgghdfs; (Pumps) kwhk; vha\tlLk; mw Mfatw w
nflz LssdJ. , et Kffpkhd ceJtpr mi kgds; c ssd. mit 1 | pt
ceJtpr mi kgG2 jp ceJ tpr mi kgG

JUtj; JizfNhs; nrYjJ thdk; (PSLV) kw\k; Gepyj; Jiz fNhs;
nrYjyJ t hdk;(GSLV) Mfpait , ejah ol ;kpTk; G ongww uhf pflLfs;

,afF nghUlfsp;ti ffs;

,af FnghUs ; vdgd xU N jpgnghUs; MFk; , s vhdk; NghJ ¢ Ut hFk;
mOjjgglt thATfsp: Mwpi yag; gadgLJquhfnflt pRG tprfF vj pHf
c ahjoggLf. , afF nghUshdd vhoaghUs; (Fuel) kwy\k, vipYfFk; Nitahd
Mf] pi d togFk; Mf]rbszMf;athd;fyit MFKk; ,af F nghUshdJ
jg kkhf N hmyyd jpt khF N h, Uf fyhk;

m) jpt ,afF nghUsfs;
j ,af F nghUsfspy; vhmghUSk Mf ] rbuz kK; viA+LK; mi wapy ; xd wh
mj b tprAld; nflbd mbggFj p tophf
j il d; i w8 kwik: Vi Myt hy; Mg
vhmghUIts;MFk Mf];bd;Xl\Hd;i‘ I;{d;nglh‘i;rL kV\N\k;GfAk;
|elm> mkyk; Ngrdwi t ry Mfrpfhe ps; MFk;

,af F nghUlfs;

,afF  nghUlfsgy; vhoghUS ks Mf] puwz pk;
.o, twiw vhARLKNgR) mit vhey nt gg Mwwi y
ghUIts vhaj; njhqfm go;mjid epj , th
la@; Mfyalt g K vhmghUIfs MFk; i el Nu;
b

w psH gadgljjgolfpind.
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,) fpuNam[ dp;, af F nghUlfs;(ho;ntggepy , af F nghUlfs)

,atF nghUsfspy; vhpghUs ; myyd Mf] pwz pmyyd , w Lk;
(Liquefied gases) , Uf Fk; ,it kpf; Fi wej nt ggepyapy;
ttlf ,afF nghUsfi s vhAdl jdahd mi kgXs; Nit

;Nh Y fyfFkNghd>mit xdNenmlhdW t p dChed vhaj ;

JizitNh;tgzg;nrYjjogljy;

ufnflthdd> t@gzp; nrYjjgoltjwk Kddh VIjsjjy; nrqFjjh
, Ut fps; (Clamps) %yk; epyed jggl bUf Fk; MSss (Manned) myyd Mspgyh
(Unmanned) Ji z fNhsfs; uifnflbd; crray; itffggl bUf Fk; unf nf | bd;
vhmghUs hdJ ~ vh@+t ggglk; Nghd> md NkyNehffa cedJ tpria cUthFfpd.
,ttprabdJ winflbd;viliatp mjbkhFk; NgJ>njh yf;flLggh Lf;fUt @mpl;
%yk,,Uff;bs ePtggIL>than l\ky[\bhffpefhfpw. xt nt hU tp’)dka;rkkhd
vj bt p d ch vdw e@\ttdp; %dwitd , aff p@pgb> ufnflby; , UeJ
t PAffs; f 8Nehf f p nt s plawngglLk; NghJ > thnflthdJ l\ky Nehf f p ef :
lefN‘hs xdi w>xU Fwogpt tltggh jagy;epy erW;>mJ rha
rhahd jprays> Fwogbt c aujmF cahjggl Nz ik: Gap;
mUfy > Fwagpt c aujmr cahlyjggl Nz Lk; Gan;l\kv\gugg
mip jPrNfk; ufnflLfF mspfgglthyy fhwva; c ual tpr
unf nf I by ;j Bgpffyhk; NcYk;,ef mip jprNfqgfis xw w unf
Wl | ,ath vdN gyflt ufnflbifs; gadgljj gL|dwd
ml hjahd mbggFjpa C LUt p; nryy>n]Hff1;|y lhfn | 5 nrq
nryYk; gwF>topljJ mi kggpl %y K; rhat hf nerkhWnraaggL;

,efp trntsp;jplqafs;

,ejah thjiy milej go,ry Mz LfspyNa>,ejah jd;t@ nts
nrayghlfi sj;njhqf s, ej @ tp nt sp; nj hoy El gk; kwi\k; mj d; gad g
NckgLj Jtjwh 1999MK; MzL e;pt;zntspMaT epmt d k; nJquggItJ

,ufnfl;t@g zg;nrYjjogljy;

njh yjpjhhs kwk; njhiy ¢z il njHhghd nraw ffNhsfis cUtHFtjy;
, egah m ftdk; nrYjjp t Ufpw. ,ejah jdJ Kjy; nraw ff N hshd
Mmggltht_1975MkMthrz WnrYJHaJ mjpe)>t@ ntsp;jptafsy;
,ejah-tshej ellfSTfF ,izahh gyNWrhidfisg;GeJ tUfm.

,ejph Nht@j; uahlfld; ,izeJ eljjp xU t@ntspMaTj;jpljjy;
gQrhg; khegjijr; Nhej uN ~; ~hh vdw t ghdptg ntspFr;nryy NI
nraagglthh ,jd; %yk; 1984 Mk; Mz L Vowy; ,w thk; ems;tg ntspkr;
nrdw Kjy;, ejah vdw ngUi ki ag; ngwwh;

rej phad ; 1

rejpi dg; gwwa MajJfis Nkwnfhstjwihf ekd ehh 2008; Mz L mf N hgh;
kh k; 2Mk; ehs ;rejphad:l vdwtg fyjij>Mejp khegks=" hiNHLth y;c ss
riP;jthd; tg ntspikajjwy; ,UeJ PSLV ufnfl; %yk; tg z p; nrYjjpd.
, tt e flytl.(JhdJ 2008 Mk; Mz L et kgh, 8Mk; ehs; rejpdp; RwWi\gghi j ay; epy
e :
wj?gd rej pd y pJeJ 100f kPnjh yty;css RwMggh jay; Rwwptel>rejpdp;
Njppy>fdit py; kwik; G pay;njhihghd tpuwfis NfhpjJ. ,ijbtkhdd >
,ef@ tpntsp; jptafSfF Cffk; mspfTky rejpid Muatjw cha
njhogElgjijr; Rakhi c Ut hf{Tk; cjt@ad. rejphad:d jptkhdd 312 ehfs;
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nrayglL> epz apfggl |
Nehffqfi s ep wl nrajggs;
flLggh L mi wAld;, Uej

Rej phad ;1 j ptjjo;Nehffqfs;

« rejpdy;eR, Uggiwhd rhyjaf;$Wis fzlwy;
reppdy;c ss jdEafis fz twpy;
rejpdy;  y@pk:3, Uggi j Muajy;
rejpdp ; Kgghtekhd ti wljij c UthFjy;
#hat;FLkgjjpo;ghg hk tshrrpa Munajy;

Fyhkrh ;vdgd &4 fphk; kI LNk vi | nfhz |

MFk; ,J jkpfjjo;f&hefUfF mUfg;css gssgglb vdw rpvy\l}hy,
~hJf; vdDk; 18 tad gssp kletdp,; jiyi kay; c ahepyg;
kle t fshy; c Ut hfggltd. ,Jd 2047Mk; Mz L [ d; 2MKk; ehs;
tg npt spMaTl i kak;%yk;tg z g;nrYjjagltd.

kagrhkpmz z hJi u
kagrhkpmz z hJi u N haKj J}h,khtltk nghsshrrpF mUfg;css Nhthb
gmej th

i

j

vd D k; rpWhhy ; 27.1958 md W ;jd;,safiy ngfwmay altji]
N haKjJlhy muR njhoyElgf; f ; ngwnh 1982Mk; Mz L ar] [ p
njhog Elgf; fyYihag, KJfiy , ngwwId> mN Mz by; ,ejp
teg ntspMaT i kajjy;Mathsufg; gz pawih g|wF>N‘fakQJ}h>mzz h
nj howy El gg; gy f i y_ffome; b j AK; ngwphhy thonrawi ffIN s
Jiwag;Kddz pnjhogEl g t ;. , t hrejphad 1>re_;phad-2 kV\N\k;
kqfsahd; jplatsg; jibl . gz mhwvAsshh  Fiwe nryty:
rejphai d tbtikjjjg;,tuw wgglbuffJ

rejniad-ﬂlbtuld rhii dfs;
rej pd ol ; kz wyuggy ; eR %y f $Ws;, Uggi j fz twejJd.
rejpd; Kwihyjjg;c Ufp epyay;, Uejij ¢ Wpnrafpd.
mnkhpfht o; t @ fyqfs; mghgh\y 15 kwik; mghghi\Ny 11 Mfpai t ji vapgf @
lafsp;glafis gig nrajJ.
re;pldpi fdlx tsk; gmya jftyfs; cahgFjmpd; nfrz I empkh ykhdp %yk;
ngwggltd.
X fimglftUt pp; %yk; rejpdy; mYkpdp@ks kf dPak; kwik; rypf hd;, Uggd
fz twaggltd. Newglt glgts;CGkpF mDggggltd.
egty;css NkLfs;kwk;gssqfi sf;nflzt glgfspypled rejpdp; Nkwgugs
fg z f;Fopi sf;nfre tJd vd fz twaggltJ.
rej phad;1 Gkpp ;KO tbtjijAKk;Kjd;Kjyh g @ nraJ mDggadJ.
::e;pi‘adj eyt o; gugy; kdphiSfF ci w pkhfg; gadgLk; gy Fi ffi s
z

kquam\!\m(nrttm t hf dk)

rejphadsl ntwwpkhf t@g z gy;nrYjjggltijj;njhibhed>,ej@m tg ntsp
MaT e dk;nrtt hat Nh sr; wathth[H kdpww t g fyd; xdi w mDggj ;
jptkptd. 2013Mk; Mz L et kgh khj ki5 Mk; ehs ; PSLV uifnfl;c jt Al ds>Mejp
khegk; =" hNHth tgptsp MaT |ka meeJ ttpxtyid te z p;
nrYjjpd. ,JN  ,ephd; Kjy; N‘hsfoF ,|Il\bahd tg ntspjptk;
(Interplanetary Mission) MFk; kqgfsahd;tg fyjij>tg zp;nrYjj@jd; %yk;
nrttha; NNhSfF t[zfyk; mD g€k; ehdHtJ tg ntsp MaT e dk; vdw
ngUi ki a ,ejma tg nt spMal epmt dk; ngww .
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, kasam,;tmf,ykmuka,fh;xUka;leaFﬂ;tltgg
njH hhrahf mjd; epy cahjggll nrtthap; RthIt
kgfsahd; tg fyk; MdJ 204Mk; Mz L nrgt kgh24
RWM It ggh jay epy edjogltJ.

kgfsahd; t@ fykhdd> nrtthafNhspg; R\ANthtgg
Mz LESTF Nkyh gaz pJd>jptkptgb>jd; gz pa Nkwnfrz L t

teg nt spMaT e dkhd ISRO nrgt kgh2016 t i vtay>kqfsahdp;, Ue.,J ngwggl |
jftyfis ntspplLssd.

#hmdppled endfh jhf mi keJss Nhs; nrttha; MFKk; ,J  #hat;
FLkgijp;css ,withdJd rpma NhshFk; ,jd;rpej emjp;fhz khi | J
rp g SN hs;vdW mi offgglfp. , fNhspl; Nkwguggy ;¢ ss , UKG Mfi rL
kwk;mjd;tspz tyjjg;css JIRRs;mwk rpgGemijj;jUfpgwd. ,J
jd; mrry; 24 kz p 37 eppqfsy; jdidjjhNd Rmwpt Ufpd. MNYks 687
enfStF xU Ki w #hai dAk; wathmU NkYks>687 en fSTF xU Kiw
#hai dAk; Rwwp t Uf pvu , j d; RWM § hyk,kM/\k,fkyepy Mfai t Gkp af;
x;;;ngthme;a hfs,nrt hatN owa MaTfsgy;mjp Mh k;fhHb
t Ut pwd by de> mt H's; nrt tmn,ngung flyepy kwk; Gpay;
Fwpj Ma]’f s Nwnfhstjwh > W kdph, mwmv t g fyqfi s mDggp
t Uf pdwd h;

gy N

m) kqfsahd;jptjjo;Nelffqfs;

« NhsfSfF ,ilNaahd tgontsp; jptjjm Nitahd njhogElgji]
c UtHFjy;
nrt{ hap ; Nkwgugi g Mumaj y;
nrt{ hap;tspkz tyjjp;c ss gFjpnghUsfi s mwpy;
vipihyjjg;nrtt hat;Nhs;c appqfs;thot jwihd rhijaf;$Wi sAk;flej
frygfsy;c apqgfs;, Uejdt hvdg) gwma jftyfi sAk;mwed nfhsSjy;

ek; ,ejm eh> nrtthatNhs milef Kjy; Mrm ehl vdw
ngUi ki aAksc yipyNa>, rrhi dia jd;Kjy;Kawpay;epojja ehh vdw
ngUi ki aAk;c i lad.
Nh@j;tg ntspMaT ept dks elrh> | Nihgga t g ntsp Kfi k Mfpai t
nrtthafNh s milej gwtg nt spMaT epm dgfs; MFKk;

rej phad ;2

rejphadsll njHbe) rejphad2 vdw njHhjpljij ,ejp tantspMaT
epmt dk; 2019Mk; Mz L [ i y-2 MKk; ehs; nrayglLjjmad. ISRO+t pl; Kei ja
te ntsp;jptatis tp rellmad-2 mip rpfyhd jptk; MFk; ,J RWMfhyk;
(Orbiter)> j i uapgf p (Lander)> kW\Kk; c yt gpRover) Mf@a %di wAKk; xUgN nfhz {J.
, Jiptkhdd>ngUkghyhd Neugf sy ; epygbed fhz gglksegt pl; angFJpa Mai
nratij Neh‘fkhff nfhz {J.

RWM f y k; (Orbiter)

,J egtpd vavp $ba NcYksfheh f khegjj;i gyhyY vdDkpjjp;
css flbggh b mi wAI Dkst pik ,vdgng;ji uapgf Al DKk;jfty;ghkhwnk; nrafk;
jpdigi 1jjd.

Ji vapgf glLander)
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,ejp tentsp;jptjjo;jelj Drtpuk;rhugha; mthisp;epdth ,jw
t bik;vdg;ngahpbggl LssdJ.

C yt p(Rover)

,J gpfahd; (gpfahd; vdgd rk] fpJjr; nrhys>, jd; nghUs; mwd) vdDKk;
ngah;, nfre t> MW rffufi s cila Nh\Ngh hfdk; (Robotic Vehicle) MFKk;
rejphad2 MdJ 2019Mk; Mz L Mf] t:20Mk; ehs; eyt pl;tltggh jfFs; Ei ogejd.
Jﬂ)tJ;u,,V\dpepyap>2019l\/lk Mz L Mf] s20Mk; ehs; egt; tltggh jfFs;
Eioejd. jptjjo; , Wpepyays> 20190Mk; Mz L nrgtkgh?Mk ers> ept d;
l\kwguggmbje Rkhh; 21f kP njh ytgpeJ MNhl> Gkppy; css flbLgghL
mi wAldhd njHh g ,oedJ. , Ugg ks RWM{ykhddJ ntwwrblkH njhhey jd;
gz p a I\kvmfrthUfp\U.

IHIhi fylrk;tbT rpd;
,ej@a tg ntspMafT e;Wt
kit I'tjjy; css rufytq
nghfvraay,,sqfls glbji] di d nj hog E
ngwwh,  1982Mk; Mz L jd; J:J>ngqf
, €jp mwb @y ; ewl\kdjm,,

djj |ythMthh,
p gmej h

=T
el

QlRUVIAg

s 3

,enatpxntspMaT
jbtafsp; gadgljjg
msm reej gafspg
te ntsp jptjjpNghl
tg zg;nrYjjad>, t

, au fapg;
Gkppy ey erh IAf kPnj h yty; cssd. ,jd;
rejpdy;t sz tyk;, yly. rejpd;jtkhf xspt Jkpy
t Uk; xspfjpli sNa vipuspfpl. ,J jdidjjhN
NeuKks , J Gkpar; Rwmpu vbhj Jf; nfhsS k; NeuKk; rkk
vghghJ ks rejpd ol ; xU gFjp aNa ghhp J t Uf patk;

ehrh (NASA National Aeronautics and Space Administration)

ebrh vdgd mnkhpfhtp; th~pgtd; efhy; css Gongww tg ntsp
e dk; MFk; ,J 198Mk; Mz L mhogh;ij;ehs;nJquggItJ. j
i kaqfs; %yk; ,J jd; gz pis Nwnfhze L t Ufpw. yNW ehfs; $
,|ze,l>tpx ntspMaTg 9z pi s Nkwnfhz L t Uk; gddHL g ntspepyajj
ebrh Mjul mspyJd tUFpd. ebrrsnrithaf NhSfF cytpa nggp ss
tahod; Nhsp; tspztyjij MuaeJssd. rdp kwwk; G d; hsfi
Muaedssd.

jd; nkhFhe n[ kgp mghgh\y h jptafs; %yk; elrh tg nts@y;
gaz pFk; njhogElgiij mwed ). FLkgjj; css midjJ
N‘hsfoFk> ehrh  Nihgh bf ; J. ehrh  mD ggm
nrawi ffNIsfs;%yksGkpa gww;fE ' shy>CGkpp;thdpy
mi kgi gg; Cednfhss KbejJ. ; nj czhpKjy;
kUjJt Nhidfs;ti umdnh .

mghNghNvht g ntsp;jptafs;
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;ehrit o s kpg; Gongww jplqfs; MFk; , t wwd;

; folh , J xILnkh 17

mgNghNy h-11 Mf|ait

KjidKjyp; kdphtis egTfF mD gga

Rwwa go; kP Lk; GkpF tejilejd.

NyhNy ' jd; kdpld ept;y jivapqgf nraj jptk; Mfk;

mghghl\y i1t ,Mz L[ 20Mk ehs; epty;ji vapgfpd.
mjy;gaz pj ; ; Kiyw; erytry Newguggy ; fhyb it hh

rnmd jilpgtp  mgNgi\y 11 t@ fyjjy; gaz pj ePMk] {ungs
G- Myb hld kak i kffythynl] FOtph

ISRO cld;elrhtp;gz ps;

elr ISRO c Id; , i z eJ NISAR (NASA-ISRO Synthetic Aperture Raddar) vD k;
nrawi ff; Nhs tgzpg; nrYjjTks nrtthafNhs tgzp; nrYjjTks
nrtthaf Nh s MuAk;jptafsy;, i z eJ gz phwTk; xggej k;nraJdssdJ.

erity;, ejahsp;gz p

mnkhpfht g; trpFk; ,ejahs; gyh ehrh g; gz @Ehelssdh mt h s ;
elrht p= Fwogpjjff gafspi g nrajssdh

fygdhrh yh

fhdhy; vdw C hy; 1982Mk; Mz L Kkht;
L eHHp,,izejrh; 197Mk; Mz L

nraagglthy ,jd;%yk;t@g ntspFr;
;. mth jd;,wlthdJ nfhykgah
apoej hh;

fygdh rhtyht Gkpp; 252 RWW t It ggh jfspy; 104 kpyypd;
kyfs; gaz k; nraJs ) k; 372 kz pey jp-k; Nkyhf tg ptspp;
qf aled s s

Rdphtyypk] ;

, t b 1965Mk; Mz L nrgl kgh; kh k; 19Mk; ehs ; mnkhpf ht ; gmvej hh;  1998k;
Mf] t; khhk; tgntsptBinf jd; gzpa njhqgfphh ,th gddh L
epya”}wF ,w bt Kiwgaz k; kwpnfhz Lsshh; tpg ntspy; eP |
ngz ;vdw rhi di a 2012Mk; Mz L gi Ijjhy nkhjk; 50kz pNeuwk; 40-
rzntspgaz qf s; NKYKk; mLJ; jptkhd nrtthatF kdphi s mD gfk;
;i btf;FOt p;, | ks ngws s by
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myF 9
gugnghUs f s ;

mwi f k;

,e mztjjo; midjJ ntspghfSk; epolfSks capg; ghg hk k
gUgnghUs fs; kwk; Mwwhy; VWwlLfpwd. eki krRwdss gyN W nghUs f
roti fahd gUgnghUsfshy; MffgglLssd. mggUgnghUsfspl; ryt wi wy; ghty
njhtks> NNlLks R tjJdks Efhedk; ehk; ¢ z Emk; xU fz z of; Fti si ag;
g Jk>CJgjjpvhpi | Efred_k;mwyfk; Mdhy; f W t Rti j ek; N hyp; nj
czhp; %yk; cz whk; midjyJ tifahd gUgpnghUsfS k; epw ag; ngwWssd.
NkYk; ,1jijAK; miljJgf; nifhsfodwd. vdN > vej xU nghUSk; ekd G d;
cWshy;czu$bad ,ljij miljJfnfhSk;gz Cksep wAk; c i | agnghUNs
gUgnghUs ; MFKk;

gUgnghUs f s ; gt Uk; %dW ep yfs;, Uggi j ehk; mwht hk;

j 2 kk;- kikefyskz y», UkG Nghdw nghUs f s ;

j pt k;- eR-ghy; gorrhW Nghd w nghUs f s ;

thA — Mf] pdsield d;fhpd;i |l Mfi] L etht pNghdw nghUs { s ;

gUgnghUs fs; vt wwhy ; Mdi t ?

gUgnghUs fs;vej epyay;, UgjhYk;mit mZ ffs>%yf$Wss>myyJ madps;
vDk; rmadfsfshy; Mffgglbssd. NcYk; %yf$Ws; xNu ti fabd mZ ffs;
,izeNh myyd nttNW1tifah mefs;,izeNh cUthodwd. vdN >
mZ ffNs gUgnghUsfsp;flti kgG myfhFk;

1. mZ - xU jdijjo; midjJg; gz i sAk; nfre I  kprrppa JfNs

mudmm 'mZ " vdgglk; mZ ffs; jdpNh myyJ NheNh , Uggd k;
jppd midjjk; ggFngW piwd. Vohk;t Fggy;mZ mi kgG vdw ghjjp;

mZ gwmva mbggi I f;fUjJfi s ehk;gbjJsNshk;

2 %yfPWs;-xNujdijjo;mZ ffNshmyyd ntt N
1z e %yfPWi s cUthfFfpiwd xU Jla nghUs
kpr; rova JfsfNs %yf$WshFk; '
kwhk; N'j pRy; 0z G s;khwhi , Uf Fk;

. madps; - kgdR k (Neh myyJ Vj ;b]) ngWwWss mZ ffs; myyd mZ ffsp;
nj hF gG mad;bs vd mi of f ggLf o wd

FwaBfs;vd?

xU Fwogpt nghUis cz hJk; 'c Ut k' FwaP vdgglLk; vLjJffHth ehk;
mi kj @ ; FwaPhf Gwvhi t g; gadgljJfpvk; fz pjjg; $Ity; vdw nrhaiy '+
vdw FwaPbdhYks fopjy; vdw nryiy - vdw FwaPbdhYk; Fwbf pdwk;

, JNgyN N jppyp; xt nt U jdiKk; xU FwaPbdhy; Fwbf ggLf pw . xt nt hU
KIWAk, jdljjpo; ngaiu vOJtdJ vdgd Kkptk; f bd khd nrayhFk; vdN >

jdijjp:ngahpd FwaPhi RUFf t bt y;Fwhfpl Natk;

jdpqfsp; FwabBfs;
ehk;jdigfs;FwaP Fwpj t uyhwwp d RUff khf mwey nfhs N hk;
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fufff; Fwabfs;
eki kr; Rwmss ehdF mbggi I f; fhz pshd
neUgi of ; Fwbf tbtmy;c Utqfis gzila f

, Uthpd; Fwabfs;
ry Fiwej kipgila ¢ Nyhgfis jgfkht khww Kawrpjdh mt Hsp; nraYfF

,wt h k; vdW ngahy mths; ,uthps; jhk; gadgLjjma ntt N W nghUsfi s
Newfz | FwaBfshy; Fwpjdh

lhytdp; FwaPBfs; . _
1808y ; [hd; Ihytd; , ; H ; whay; mwH gy N W
Jdlkqfls gpltU, ; , : fis tiuwd mttsT
vs p hf j jhy; mi | ] [ y. i FwaPf s ; rhhej

- nghryyp] ;Fwabfs;
hd ; l\[fg, nghr;yyya] vdgt h; 1818 Mk; Mz L jdiqfi sf;
gjghf Mafy Vv ijfisg, gadgLJ.Jk Kiw xdiw c Ut

Ki wap; khwvai kffgglt tbt Nk "jdpqfsp; FwaBfi sf; j
gpl gwnggLf pa .

jdpqf sp; Fwabfi s jRkhdpFk;jwihy Ki w ,

1. nghJt jdpqfss> ngUkghYk; mNyhfgqfs; mt wwd; Mqf yg; ngahfsp; Kjy;
vOj Jffi sf;FwaBfshf;nfhz Lssd

j dik; FwaP j dik; Fwa P

Nghuhd ; B Mt] pd; @)

f hhgd ; C ghl gu ;

/ G5 hal'; fejtk;
(rygh

il d; t dbak;

mNahbd ; I ANd pk;

ely d; N

2 xU jdijjo; Mafwyg; ngahd; Kjy; vOjJ WdN xU jdgjjp; FwaPhf
cUejty; Kjy:; ,wlb vOjJffisAk; NHJ ,jjdpjjp; FwaPHf;
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nfresgglfmd. ,tt AW vOJk; Ngn) Kjy: vOjJ Mqfy ngha vOjj H Tk;
,wthd vOjyJ Mgty rma vOjjh Tk;vOj ggLf pw .

jdEk; FwaP i dpk; FwaP
mY kol pk; Al fhy pk; Ga
Nogha k; Ba - Prk; He

nghy @ k; Be ypj@k; Li

ab kj ; Bi eahd; Ne
CNuhk ol ; Br rypfhd; Si
N hghy | ; Co

VOj JffSk;xdwfN css jdj

w bt vOjJffSks kwnwhU jd

FwaPhf gad gL goLf p .

j dEk; FwaP j dik; FwaP

mY ko @k; Al f hy pk; Ga

MH hd; Ar fhy rak; Ca
Mhrdp; As fh kak; cd

.y

|

jdpgfsp; |FNshhd Cl nkf dPak; Mg
FwaPfs;
,viie; /| FNikpk; Cr khat d & Mn
ngahf s ol ;
mbggi | apy;
vOjggLfpwd. 11 jdixgfs;, tt hWngahbggl Lssd.
] dik; , Yij&;ngah Fwa B
N hbak; Nel hak; Na
gh urk; i T pk; Hg
(nkhf Fhp

ngh | hrak; Nypk; K
f hoRk; gl kgk; Pb
, UKG / nghtk; Fe
nt s s Bk; ] Ndk; Sn

j hkpk; (f hggh) | F gik; Cu

aqf shf_, Uggp ; mt wvy ; xU j dj&j j pf
B jE Kjy; kwik; %dwit J  vOjJ
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Mz b kz p ] bgpk;

ntssp mho[ z t d;
ryt h

lq] td; c y/gik;

Jatk; (N hyb) | Mk; Au

5 ry jdigfsp; ngahfs;ehlfss>mwppy; muH s > epky> Qe fj hggh | paf s »
Nhsfsp; ngahfs; , t wy eJ ngwgglLfpdwd. ,twwl; mbggi |ay; FwaPBfs;
mi kfgdwd. vLj Jffh L

] dik; Fwa b Fwab ngahj Ut pfggll t pk;
mnkh ak; Am mnkhbf h (ehL)

ANiggak; I Nunggh (f z | k)
nehgy k; My / gpi ; Nehgy ; (mwb @y ; mwah)

mNahbd ; Cjh (fpff nkhopgy; Cjh tf;
Fwb Fk;nrhy)

o U k; nkiFfp vDk: flTs; (Quz
(nkhf Fhp fj hgh j pk)

S TN W pk; GSTNh (NFs)

negbAd pk; N negbAd ; (N hs)
p

AN g K: U ANdT ; (N Fs)

nfhffgglt xU jdgjj
xU jdjjo; FwaPr |

;FwaPi I vit W vOj N z Lk;vd ¢ qf S f Fj;nj h\kh?
vOJkNghJ gpt Uk;Ki wi a filgbff Nz Lk;
Mqaf y

1. xU jdik; jdpj Maqfy vOjijf: FwaPhif; nfhz bUejhy; mt nt Ojjpd

Mafy ngha vOjjp;vOj
,wnlOjJffi sf; FwaPhif; nflet jdijjpo; FwaPbi d vOJkNgh) Kjy;

d
vOjjpd Maty ngha vOjjk; njhhed tUk; vOjjpd Maty rma
vOj jrk;vOj N z Lk;

xU jdijjp; FwaPbd;Kff@jJk;vdd?

xU jdjjo;FwaP mjjdijjpl;ngai uf ; Fwhfpw .
mjjdijjp;xhmZitf;Fwhfmp.

vijJdfthth 'O vdw; FwaP Mf] pd; vdw; jdijijf; Fwhfpw.
Mf] pdp;XhmZ i tf;Fwhfm.

¢ Ny qf S k; mNy Hf gf S k;

71| P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[Appe- Lu]

sTUDY CENTRE

CHENNAI

kdpdp; hoif i ; ; kwik; mNyHfqf sl
fz Lgbgd S f Fk; njH : ; 'tsi kffhd FwaP meeh by
gadglLjjoglk; c NyHq ; , ; hhgG  kwk; gadgh bd;
mbggi lapy; mi kf pd . X ; y; ,Uggy; i tffggllss
jafjjo; mS|tf,nfthmst

jwmhyqgtsp; fUt ps; vej pafs; kf@leswlkay gh jpgfs; Nghdw t jahhbf
c NyH qf S k; mNyhf qf S k; gad gljj ggLf iwd. &Hkmkmtssmqfk f Rk >
Jj;ehfk>mYkayak;>nkfdP[ak;>e[bfy>Fl\Lank kKwWk; gh urk; Nghdwi t nghJt K
gadglLjjaggLk; ¢ Ny qgfs; MFk; i el dy Mf] ;{)d;> ielyg de fhgds fejfk;
ghl gul ; kwk; FNs hh ; Mf @i t nththf gadgljjggLk; mNy if qf s ; MFKk;

l\kh> mNyHfkh vdgi j mjd; gz (Ffis cNHhqgfs; kwhk;
(S1d;xggpL mi | ahsk; fhz yhk; mtt hW nraAkNghJ rpy
Nd h> mNy hf ggz 4 Nd h XJJgr\gh‘tg;y vd ehk; mwb vk ;
iuc Nyhfgfs;myyd ¢ NyhfghNghy ps;vd mi offggprlwd

; gz fsp; mbggi lay; c NHagftsy mNyHqgfs; kwk;
;vd ti fggljjgglfpwd

t hot y; gadglj Jk;, UKG j tkpks> j qf ke nt ss
mdwil nrayfsp; ehk; fhZ k; NkYk; rg vbLjJffh

P Nghd wi
L

t
fis

Hafsp;, awgpy;gz fs; _ _

, awgay;epy: ,ayghd ntggepy kwk; mOjjjjp;c Nvhqgfs ja kepyap;
, Utfplwd. mi wnt ggep yay; gh uk; (Hg) jpt epyag; cssJd. rPak; (Cs)
Ugbak; (Rob), gphdrak; (Fr), fhypk; (Ga) Mfp jdiqgfs;mi wntgg epyapyh
myydJ mi wnt ggep yi at pr;rwwW mjp nt ggep yapy h j pt khf khapt hf o wd .

. fbdjjdi ki ngUkghdi kahd ¢ Nyhfqfs; fbdkhdi t. khwh Nhoak; Kwk;
nghthrpk; Mfa jdlqfs; fjjahy; ntlbLksTfF nkdi kahdi t. M] kpk;
fle z hbapy ;rphagG WwlLj J k;mst pf kp Tk; fbdkhd J.

. c N\yhfggsgsgl fhyrpk; egfyhf midjJ cNHqfSk; gsgsgghdit.
, 9gsgs g5 c Ny hf g;9s gs gGvd mi of f ggLf pu .

. mljpnghdJthf ¢ N\yhfgfs;mjp mlhjpag;, ngwWssd. kimhi N hbak; Kwk;
ngh't rak; Fi wej mlhjpag;ngwssd.

. ¢ UFepy kwhk; nfhiepy: nghJthf ¢ Nyhiq mip c UFepy Kkwk;
n{?)igmyg; ngw\s s d. Nhbak; nghl | hraks> ghuy ur \ANW;fwlak;Mfratw;vw;
J J -

. i gFk;9z @ nght b ¢ Ny qf s; Jm} clgLkNgh) ci ledt phky; kB k;
9z | 9g; ngwW\esd. ,ef gz G g hgFk; gz G myyJ ,Otpr typk vd
mi of fggLf . , Ukgod; , ggz Ny nj HhtZ bggh | mi kf § , UG
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gadgLt j wFf; fhe khf mi ki Jjjenks Mhrdp; kwk; Mz bkhdpr|a
jdiats;, ggz gy ed khwgl L fhe gglfdnd.

: tpk; gz @ c Nyhfqgfi s Rj;yahy mbj J kpTk; nkyphd jflhf
khwwp pyhk; ¢ Nyhfqfsp; ,99z g jfhh khW; gz G vd mi of f ggLf .
, 09z go;fhz khfN mYkdp@ak;jflh khwogl L gadngjggprU.

eBk; gz@G cNHagfis ,0jJ nkyym fkgaht Kkhwd pyhk;
o; ,09z G fkgah eBk; gz G vd mioffgglLfml. vLjJffhHL

c Nyhfqgfs; ntggiijAk, karhyijAk; edF fljjf$bait
| KpKk; rpvej kpltfj”bsth khwhf  gp kj; kwk; 1 gq] td; Mfai t
s; MFKk;

ki c N\yhfgfs; jligglkhNgh) jdpJdt khd xyp vOglk; gz i g
G Mya

kz ps;nraa gadglLjjgglLfpw .
gowv>mjp fbdjjdi kNah>mjp nkdi kjjdi kNah mww
wd .

fejfks fhgds Mf] pd; Mfigit

jpt ke thPA Mfp %dW
:> fe ;fk:> ghl gu ; jptk; -

s nghJtH fbdjjdik mwyH

i jNa nflhe Lssd. khwif fph gl ; kwk;
;9sgs g ;jdi ki ag;ngwhs sd.

nkdi kahdit mihjp;Fi wejit. khwhf it uk;

,awi fag; fplfFk; nghUsfsp; kpTk;

. ¢ UFepy kwhk; nfh epy: , Fi wej ¢ UFepyAks nfh epyAk;
nfhz tit. khwhf fhhg mjp c UFep yAk;
nfhppyAk nf hz |

-JM@;thk g9z G mN/HQfS;JﬂJ!@] thFk 09z G ngwwmblggj v , Ugg K;
Hﬁl’s, ,Jlo (f hhgd d ; tbtk) V/FfF ,izahd |pg;mF ,gz op dg;
ng

o jfln tbdk; gz G mNyhgfs; jflhf khWwk; gz G mwvi t MFK; mtw w
mbf FNghJ J}shf khwd pfpiwd. j @ kk; mNy i qf s ; nefWgFk;j di kg; ngwn t

. fkgah eBk;gz G mNyhfqgfs; fkgahh khWk;jdi k mwwi t. fhhgd; , i ofs;
fkgaht eBk;jdi ki ag;ngwWssd

. fljy jjpd mNyhfgfs; nghJt b mhppfljjpshrk; fhgdp; xU t bt khf@
fphi gl karhytjf;fljdk;

10. xy pvOgtk;gz @ mNyh gf s;j 1 Lk; Ngh) xypvOg& j i y.
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9z G c Ny i k; mNy H k;

miw ntgg epyap;nghth jpg kk; (ry |j@g kk>]ptks>thA
, awgRy;epy Newgfspy;jpt k)

jfInf khWwk;jdi k mbf Fk; NghJ jfIH [nghJt Hf nkdi kahdJ
KhWk ; myydJd ci laf$bal

fkgaht eBk;jdi k , Of f ggLkNghJ fkgahf | nghJt hf nkdi kahd J
eB k; myydJd ci laf$bal

jeg k epyapy;Nhwk; |c Nhf gsgsgd lait |gsggsggwM t
c UFepy nghJt it mj pk; nghJt ht Fi wl

nfh epy nghJt  mj pk; nghJt i Fi wl
mlhjp nghJt i mj pk; ghJt W f;Fi wl

nt ggk; KWK ; ko ;lewmljjps; mhpmljjpbs;
fljdk;jmd;

c Ny qgfs; kwk; mNyhfqf s ;xU xggP
c \yHqgfs; kwk; mNyHF qf sd;gadfs;
c N\ynqfs

t>vejpofsp; gFj pnghUsfs >, UkG ;jfLfssjz Lfs; Nghdw t
, UkG gad gLf pw .

gbssrpyfsysehz agfs;Mfai t jahhdf jhkpk;gadgLfpd.
ntssp myqfhu ei ffs; jahhfTk; G fggljJi wapyk;
. mip mlhjp nfhz LssjhYk; ntggijohy; rBf tpoilAk; jdik
ngwmbJggj hY k; nt ggep y khd pk; kwpk; ghkhd s [y ; ghi ruk; gad glj j gglf pw .
. kol fkgbs >t hD i pkwk; uf nf I bd ; ghf qf s ;j ahhdf mY kg pk;gadgLfpd .
. c Nyhf;fyit tmhdqgfs;jahpgy;gadglLfpd.

. jhdpqfpp; kdfydfis jahhfTkX- fjp vejpafs; jabhpf Tk; fhHek;
gadgLfpu .

mNyH qf spl; gadfs;
1.1 tuk; myqgfhu ei ffs; japfg; gadglfmd. ntlbk; kwk; mi uf Fk;
rhidgfs;jahhpfg; gadglLifp. fhoN hypl; (ngdryp) eljjz by; fpii gl;
gadgljjggLfpd .

2 Joghtfp; Jis; jampf fejfk; gadglbfml. uggi u nflbggljj (tyfid] ;
nrajy) fejk;gadgLf pd.

3. jonglb jahhhf TkyvypkUe) jahhpf Tk;gh gu ;gadglfpd.
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4. mkNkhdah jahf i el of d;gadgLfpu.

5 epk; ePFk; nghUsh Tks FbeRy; c ss Ez Z appi s mop Fk; nghUs hf Tk;
FNs hhol ; gad gLf pw .

Ir,{d uf nfl; vimghUs hf g; gadgLfpd. ¢ Nyhfgqfi s c Uffpntl}Tks
i I;{d Rhh gadgLfpd. gy Njppdfsy; Fi wghdhfg;

>n[ ikhdpk; Nghdw #oep yay; kplrhg i j fljJdfpwnd. vdaN mi t
jjbs;vd mi of fggLfpowd.

§ Mdhy; jflh tpdk; gz i gNah>
(?WwassJ c \yhfgfis tp Fi wej

gsgsgghdd  (c Ny g; gz
eBk;gz i gNah (mNy Hf g; g Tf

mm:JAkmt g9 i j Ak;

;,awgay; gz fs;c Nyhfgfis xjjpffpwd. Njppy;
i s xjjpffownd.

tbsy;gadgljJfpwnd.
; vhmghUi s gwn t f Fk; nghUs hf Tk;

xU NHk; vdgd xdWF Nwglt jdpqgfs; xU Fwogpt epw tppjjy;
NjpNHi fap; %yk; ,izjJ c¢ UthFk; Jla nghUsth Nhjjo; gz fs;
gFjmnghUs tsp;gz sy ple] N Wolfpiwd. |

eR- fhgd; il Mfi] L> Nhohak; FNsh u Mfpit NhkqfSffhd rp
vLj J ffH Lf s hFk;

XU %yf$W eRy; Xy Mf] pd; mZ Tks , U i~ lygd; mZffSk; 1.2 vdw fd
msT tppjjy;myyd 8:1vdwepwtppjjy;,iz el fhe gglLfpwd.
Nhkqfspl;ti fgghl:

Nhkqf s o ; gFj gnghUs f s ; ngwgglLk; %y j j o ; mbggi 1 ay; Nhkqfs; fdirNhqfs»
fhirNhkgqfs;vd , U tiffshg;ghbfggltpownd

fdir; Nhkqfs;
gh wfs,Jthfs Nghdw ¢ apww n
N hkqfs;vd mi oftggprlwd vLij J

f hixr; NFHkgf s ;

ghUs { s [y ey
ffHL Rz z f
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tgqFfs; Nghdw c aplss %yqispplel ,tﬁ)lka;mlN\'fNFt;qfs;
rNhkqgfs;vd mi offgglf dwd vLj JffhH L Qjk;fhiNghi * | NI;Nghdwi t .

fdi kwik; fharNhkqfs; jg kky jpt k; kwWk; thA Mfp %dW epyfspk;
fhz gglLfpnd.

jr k>jpt kwik;t hAep yfsy;fhz gglk;ry Kffp Nhkgfi sggwwfhz Nohk;
jpepyag;css Nhkqfs;

N hkk; Miff$§Wshf css jdhqfs;

rgpfh (kz y) rypthd>MFf] pd;

Nhbak; 1 ITehfi ] L (vhoinghthrpksi  1Td dsMf] pd;
nght h~;

N Fbak; T Tufi] L Nfbaksi " T dsMf] pd;
(Vv H - h)

J hepry Nol ] kpk>tef tkx>Mf] pd;

Jjjeif THgNOT; (fhyi kd) |JjjeM ksfHgd;Mf] pd;

jpt epyag;css NHqfs;

N Hk; Miff;$WshH cssh
jdiqgfs;

eR i Ty dsMf] pd;
T TNh FNeFp  mkgk; |1~ T dsFNefd;

I el hp; mky k; il ds ield ds
Mf] pd;

fejf mkpk: T T dsfejTksMi] pd;
mrpbf  mkpK; T @phH  |TAgdsi T dsMf] pd;

thA epyag;css NHqfs;
N hkk; Mfff$Wsh css jdiqfs;

fhgd;i 1T Mfi] L>fHygd; fhgd;Mf] pd;
Nehd H i ] L

feff i1 Mfi] L fejfksMfrpd;
kPN d; fhgdsi ~ Td d;
ieldd;Mfi] L ielddsMf] pd;
mkN<hd @ h ielddsi Iy d;
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nghl gngah; gFj @; nghUs { s ; gadfs;

i~ Ty d; kwWk;| Fbelt KWK ;
Mfrpd; fi ugghd Hf g;
gadgLf pw

N hbak; kwk; ek; mdwhl cztpy;
FNs hhal ; Kffm gqF
tfpfp. k& >
,iwrp  Nghdwi t
nfl hKky; cz T
ghJ f hgghd hf
gadgLf pw .

fhgd > , dpt s> kpthats;
i~ ldd; kwWk;| gorrhWks; jahhfg;
Mfrpd; gadgLf pw

N tbaks Bl z TFK;
i > ldds rhjdgfsp; MNffm;
f hhgd ; kKwi\k;| gT1 by j ahhggy ; N f 5
Mfrpd; nu b j ahhogy ;
gadgLf pw

rylt tr;NHAh N hoak; fhhgNd | ; | Nhbak; fhgd ;| Nhgow ;

kwWk; Mfripd; |Jlai kahff@hf Tk;
f bd ePu
nkd e f Tk;
gadgLf pw .

ryitj; nj hoy y >
;I nt S gghd hf Tk f pJkp)
ebrppahf Tks FspeR
R j b hogl k;
gad gLf pw .

;| rmkz b KWWK ;
fz z hoj; jahogy;
gad gLf pw .

fhyrak; fhy rak; Rtspy; ntsis
i o orL i * 1 d; kwk;| mbggj wFg;
Mfrpd; gad gLf pw .

fhyrak; fhgNdl; [fhyraks> fhgd; Rz z fflb
KwWk; Mfrp d; jahdfg;
gadgLf pw .

epdty;nfsf:
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gUgnghUs ; , Ijij miljJf;nfhsSk;gz €;epw aAk;nfhz | vej xdWk;
gUgnghUs ; vd mi of f ggLf pJ .

Nhkk; : ntt NW jdpagfsp; xdWF Newglt mZ fFs; xU Fwogbt epw
topijy;Njppdapd;%yk;,i z eJ c Ut hFk; 3 @ nghUs ; N hkk; vd ggLk;

jg kk; miw ntgg epyap; xU Fwggpt t bt Kky Fwggbt fd msTk;
nfle Lss nghUs;j g kk;vd mi of {f ggLf pw .

jpt k; xU Fwogpt fd msT nfhz L>xU Fwoggpt t bt kww nghUs ;j pt k; vd
mi of f ggLf pw .

t hA: Fwoggp!t t bt Nkh>Fwggpt fd msN h mwwv nghUs ;t hA vd ggLk;
fbdkhd > gsgsgfs s jdmqfs; c N\yhqgfs; vd

s; ntggiijAk; korhiijAk; edF fljdgit.
> Nghdwi t ek; mdwi thot ; gadglLj Jk; ry

H
c N\yhfqgfi s ' ;N jdpJt khd Xyp a

., Wk xypaOgfk; gz GvdW ngah
digfi sAk; N jp hagghLfi s Ak; vsp kahf Fwoght j W FwaPfs;
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8th Science Term -1

my F 10 eki kr Rwppep Ok ; khwnwgf s ;
mwi f k;

Mjpah c qfi sghghy xU vltrk;tl_:gﬁ gbf Fk; xU khz t d; Mt d; xUKi w
nlyyapss FJgdmh ug;ghtfr;nrdwblej NghJ mqf e W jho MapjJ | eE}W
Mz Lfs; goi kahd JUggbffh , UkgjJlizf; fzL nguwk; tmpeJ Nhdhds
vtt W njHuwe) gy Mz Lishf , Ukghyhd mjJlz ; JUggbffhky;, Uffpd vdW
njhud rejpdf; nfhe Napejhd; kwnwhU ehsy; ghy; vit hW japh khW pw
vdgi j vz z pMrruaggl thd;

, JNghdw epoTfi s eBfSk;c gqfs;mdwi t hoty;fz bUgglf s;myyt h?

egfs; Vohk; t Fggy; fww Ny fhipjij kbny> <UJz ps; cyb;y;>
UkGfkgpa tlsuy I\ghdw nrayfs; , awgpay; khwngf s hFk; kh/vhf>fhfp
vupy> cz T nrumy;> ghy ; j aphf th\4y>fme¢S nflLghgh y; Nohdwi t
Njaay;khwnf s hF

khz t UNs! , gnghOJ c gfshy; xU jppdia tiuvuWf KbAkh? Mks
KbAk; xU N j kh/w\k vd gJ e;me;Lk > h;dikAiIa kwWk; G mnghUi s
cUthfff$ba krww\krF

Njpay; khwmgfis Njppdfs; vdw of fyhk; Vnddwhy;
xdW myyd meF Nkwglt nghUsfs; tpdgk nghUsfs) tpd
myyJd miw Nkwglt nghUsfis tpdtps nghUsfs) c Ut if Ff ol

tpdgL nghUs(fs) - tpdtps nghUs(fs)

xU rnfjjg;css kffs;ntt NW#Hoepyfsy;thofpwdu xNu #oep
myy! mdNghy; xtnthU ijpdka md ei | ngWjwk; rpy
Nitgglfpwd.

Njppdfs;epoj;Nitahd egeji dfi sg;gwmwc qf SfFj;njudkh?
Njppdfisf;fBffz It wwl;%yk;epojjyhk;

., ayepyap;Nyy;

. f Lry epyag css tpdglnghUsfs;

. kol 7 huk

.ntggk

. XS P

. tp dN f kKhwnp

Newpwa egeji dfi sfnfhz L x
f

jppdia vtthWepojjyhk;vdgi j xU
ry vLJJffHLfSIdtthf h

UN,|
; fhz Nghkhl
,ay;epyay;Nuy;
md§ss khz t UNs! ekKila mdwl thotp; ry epolfshd jPFrrpa
c uRknghOJ gwwp vupys , Ukghyhd nghUsfs; nrkgOgG epkhf khW y; Nghd
epoTfi s epeT $uN hkhl

,jji fa khwngfs; Vd; kwink; vi t hW ep of o wd ?
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knghOJ _erbofnvw,l- ,e;, ,ayepy Nrt,;y, vng
tw/d;,ayepyfshd jg kksjpt k; kwWk; t hA ep yfs el
k; vLJJfEfh t hf >

fs;neUgd d;njh uxXF t UkpnghOJ fhwwy;c ss MfrpDId; NueJ
;i Mfiril G fahf ntsphfodwd.

ii. xU jPFrrpa Jﬁngl bap; gfft Hby; NafFknghOJ Njppd epoed ntggks
xspkw\k;3 f ¢ hf o .

iii. Rt Rz z kG (Fhyrpk; Mfi rL) eBld; njH uS nfhs S knghOJ efWRz z hkG
(fhyrpk;i ° lufirl :

Nkwdua vijJffHifspped ry Njptpdfs; mtwwl;tpdglnghUsfs;
,ayepyapg;nhHuxXF t UkpnghOJ epof ) vdgd Kbt hf pu .

t pdglnghUsfs;fi uwy;epyap;cssNgh) epOk;Njppdfs;

cdfF fhgp gbf Fkh? vtt hW fngJaMfggwa? cdDi
nrat JNghy; ghhy fhgp J}SIld; Nu FkpnghOJ |, wz bd; epKk;
fhz ki khWwipd . c dDi | a mkkh Nitabd msT rufi u ar;
fwogpa R tAilajhfFfphu

,JNghy , U tpdgbnghUlfis fi uy;
ei IngW  Qgp tpsnghUlfisj; N hwt
NhidfFohay; jr k rgtuy ie NiilAKk;

vLjJdfnfhs. VN Dk khwyijf;fhe fmphah?,yiy my
Njppd Wki, yiy.

, gnghOJd , U tpdgL nghUISId;eENL;:J fiwyfshhfpmtw w;fyeJghu

vdd fhe fpka"r;ytm el Nul ;fi wiy Nhak;FNsh u fi wYld; NrutFknghOJ

ryt u, FNsh ul t 8gbTk; Nrhbak; i elt\u fi wrYk;

pdagpe) ry Njppdfspy; tpdgL nghUsfs,”zk

epyﬁrg,,UkangrOJ e;borky fiwy; epyag,,UkanghOJ epof dwd vdgd
Kbt hf pw

kplrhk; %y k; ebOKk; N jpp dfs;

ekkhy; kprhk; ,yyhtky; tho ,aYkh? eprakhh Kbahl. kprhk; ek;

thofi ffF krka dwai kahJ Ehk; kprhyij rikjjys tpfF xspiys

mlu;y:>n1hyffhrpghuy mi yNgrpkbffz pipfz dp et N wy Mfat Wi F

gadglLj JfoNak; , tthW gy topsp;ekfFg;gadglk;kpirhyij Njptpdfis

epojjg; gadgLjjyhk; vdgd cdfFj; nj hAkh’? Mk' Nhoph'y msty; kpTk;
KffpjJtk; t Njppdfis f$| kol rhy i nfre L epojj KbAk

f v ; i 'y d; V\N\k;Mf[[{)d;°_/oyf#Vsthy;MdJ.rpvpsT

; ely; kprhyij gharRknghOJ i " 1y d>Mfrpd;thaffs;

; ‘gp vad; vdgglk; mlu Nhbak; FNshi uL fi ury; t oph

ol d; thAffs ntsp Uf dwd. Nhoak;

nj hopw hi yfsg ngUksT FNs hua ; jahubf

J ry Njppdfs; karhiij nfre L kLN
,ttpdfs; kpiNthp)dfs (m) kdp hwgFjjy;
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nt ggk; %y k; epOk; N jpt pdfs;

ekf Fk; gw c applqf SfTFKk; c apt ho ¢ ' ' vd cdfFj;
nj ud\k; c d; mkkh ri kay; nraAkNghJ me|wy;bJ D fpha? Mt U muop a
Nf i tffphus fhatwbi sr; ri kffmphu- Fok(> W w jahu nrafphu
vji dg; gadglLjjp mtuy N(W$V\4& nrayfi sr; ? ggpdg, gadglLjjp
mj y Jed t Uk; ntggJ;Jf nfre L gri rf; f haf nghUl fi s
ri KjJdj; JUfp/ru tthW nraAknghOJ rpy | bR ; vd gJ
c df Fj;nj udkh?

eP,jjifa Njptpdfis cdPila mwpay;Matfjjp;
cyuwj Nhidf;Fomy;nyl;i el Ni;c ggpd vLJ.anfth
ftdkh nt ggggLJ.Jk,ngr’OJ e;bOk;kI‘Nw\qtis c WWNeh | Tk;
xyp aAk; nrkgOgG ew thA ntspUtijAk; (elyd; il
N hoph yfsgy; Rz z k(X fy; gh wfsl;ngggg gglL Rt
MfirL) ngwgbfpd. vdN rpy Njp tpdfs; myyd ntggrrp |
vd ggLf ol wd .

xspafnfre L epOk; N jptpdfs;

klz t U Ns! #ua xsp ,yyh tpthy; vdd epOk? kdpdp; mi djJr;
nrayghLf S k;gh pfoggLk; myyt h? NkYk;cziz cz Tk;fplffh). ruphNd!

#ua xsp ekfF klbtkyyhky; jht ugfSfFk; , dmah kahJ. eP VwnfdN
fwm W xspiNuif vdgd jhtugfs;#ua xspp; Kddpyay;fhgd;i |l MfirlL>
eB Mfptw wi; nfre L ] Ihdt; vdDk; ¢z TgnghUi sj; jahubFk; epot hFk;
, ejpot hdd xUN p p dahFk;

, F #ua Xspchgd |I Mf i rLka;erFk;,i INe Njppdiaj;J}zb Kbty;
] ther c Ut f . (Photo synthesis: Photo - xsp Synthesis -c Ut hys> ¢ wgj jp

,tthWxspaf;nfhz L J}z I ggLk; N jpp dfs;xspNjppdfs;vdgglLk;
tpdN f Khwwo %y ki epOKk; N jppdfs;

df F Nf» gd; Nghdwd gpf Fkyythl Mit vtthW jahgpfadw vdgd
i 5 nj L{Akh’7 ePvghNght J ¢ dJ mkkh mi ut Fk; ,lyp khT ry kz pew;
nfre tjh khwWijg; gww NI bUffphah? Mk; vdgs c dJ
nel pjy; MFk; nehpjy; vdgd
hu ; Nghd w ngua %yf$Wfi s rp@a %yf$
hk; vd;rkfs,,eerbo;t tpu hfFfpa.
fs; NjppdfF clglhky; tpdap; N
khwvwds ; vd ggLk; vihjJffHth N
, UKG tp dNf  khwnahf  gadgljj g;
j ahuggj wf hd  mbggi I'gnghUs Hf "~ t
;td] gipnea; (Ihyth jahupj
gLf pw .

y
,1thWry Njppdfspg;tpdnt fkiwwmaphy;t pdap ;N fk; khWgLf ol wJ .
,ttlf tpdfs;tpdNf khwwt pdfs;vdgglk;
Njppdfsp;tpsTfs;

XtnpthU NjppdAKk; epot jw Fwogpt epgejid Nit
mwbEs; Njppdfs;ebpOkNghJ nt ggksxspxyp mOjj k; Nghd
tw;wekktp;bh‘f fhz[\grk

c appy;tpsTfs;
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m) cz T>fhafwbs;nflLgNgh y;

kdpd;cz giwW jFjappyh tifag;cz TgnghUs; WwLk; khw\k ¢ z
nflLgNghi y; vdggLk; xU xz tg; Jt_Jeth«:> ek hapk 5> C_ItrrJJ , 096G Nghd
erbokjl;usv\l“g; cztp; juk; Fiwa vdirk; vdw capp tpdN fkhwp fhe h‘
mi

KIilfs: mOFkpghOJ i lgd; ryiglh thA c Uthtjhy: Juehwk;

vih 2:fhatwss>goqfs;Ez Z apbhsy;nfl Lghghf pwd.
M) k@5, i wrpJ uehwpakbjjy; (C rphgh y)

k@fSk; ,iwrgk; mjp mstp, gy ep
nflre tssd ,it fhwW myyd xs@ld; Mfrp Nd
ntsppfpnwd. ,eepolT Juehwpii| ntspphfpl
(C rphgh y) vd ggLk;

,) eWfp Mggsfss>fhafwbs;gOgG epkh y;

Mggs tS k; N W rpy goqgf S k; ve[alt]J g fhwwy;css MirpDId;
WgLk; Njppdahy; gOgl emjij milfawd. , eepo] gOgghy, vd ggLk;
,ggoqfsp; nryfs; ghypBhy; MEg®N] ; myyd i INbrpd]; vdw vdiri ki
nfhz Lssd. ,it Mf ;[)Dld nj HquF t UknghOJ goqfsp(ss g hy p;
N ukqfi s gOgG ew«rbshf khwr ; nrafplwd , 99096 epkpps ; nky d ol ; vd ggLk;

wl wh
WV
wd .

RWM#oyp; WglLk;t psTfs;

m) RWM#oy; vdgd eki kr; RmmAss c aJss>c

s apwmv W W ; nfle | gFj phFk;
ekKi la Rww#oyhdd ekfF Rthpff; fhwv wAk b

nj hopw h

f

9gi W ePuAks cz T
Ut hf f ks ngUf pt Uk;
Mf RwW#oyp;

J.
khwyvgfs; Vwgl Lssd.
nghUsfs; khRgLjjps;

>
cwyjjpnraa eyjijAk;toqfapffm. nj yf
thfdgtsphy; ekKila #oyhdd Nhrkh ghpfggl

,awgpy > N jp@y; kwk; c appy; gz sy t pkojj

,jjifa epol khRghLjy; vdggLk; khRgLjiy epojy
vd ggLk;

nghJt hf khRggLjy; %dW ti fggLk; mi t fhw\s eB kwik; ey khRgh hFk;
; ngUfp Uk; nrayghlfshy; epwa N jonghUsfs; nraw fahf
gglL mit c apJss>c apwt Wi w gh ggi | ar;nrafpgwd.

c
$

F
S,
L
fh
JK;

:f:m wrsuGssne FOUBSEID CauFoaunmensar e enarRysa
&nbHm &nfueT snL. S&ens(, anjusr Cunaméensd, Sda wen, yal
wnsun® seuu, enpLIgen SSensBad, &GanGyn QeuliLounonse,
yGenGgn anjusias, 55Csen Guneipenay | seunsd Ganennmisen

GuneTpenal

£ wneun® |Caudliounmesar Aaneior. sileybs Eifletr s0b GeoDSE),
[(smululLepp&en), wLFeigesm (B e, a5am Gsne) Gpmuser
16007 GYGUTTIL Guna‘rmaneu CuneTpene

B wasun® p.[ﬂxun Guneirp L_grusen, wEdE0ancel, uSHBO Hlaxd

senans6ianasiissn GuneTpeneay eaLBU Gunze,
UboIEmmiy, sauns
Crmuser
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M) ki of;fhyqfsp, Ukghyhd Nki rfS ks> etmfhypS k; vddt hfgdwd? mi tfs;
nrkgOgG epKi | aj khwnwd rup hNd ?

,J Vd; vdW c df Fj; njudAkh? , Ukghyhd nghUsfs; eB kwk; Mfrp DI d;
njH ufF t UknghOJ NjppdfF clglfpwd., eepol ‘JUggpjjy; vdgglk;

c N\vh g;nghUs{s;epk; kqFjy;

gsgsgghd ¢ NyFf gf s ; kwik;
gsgsgd; idikia
'thWd; njHuG‘F
apji sg; ghjpg

., J neLNew; ts;kzty f
dw . Vnddpy; j hkpKk;
NdI;IAijqml‘I

ohf -

nt ggk>xs pxy pkwik; mOj jk;c Ut hy;
m) nt ggk;c Ut h y;

~ Fspfhyjjg; cd; cliy #1 hf i tff , U cssqi ffi sAk;
Najjpffmah? cd; kjpz bf F fhwWOJ; go G f hwnbf Fk; gkG #1 Hf Uggi j
ft dp;pJffpmah’? JNgde Njpt

g

p df s, Il ntgg Mww vy cUthfFfplwd
,tgpdfs; ntggckptpdfs vd ggLf ol wd

vLjJffHtH Rt Rz z k@d; (fhynak Mfi] L) ePu Nu FknghOJ
nt ggk;epwa ntspgl L e Rz z hki gj;jUfpw. (Fhyrak;i = lufirl)

viN ry Njptpdfs;ei | ngWk;nghOJ c Ut i p vd mwb Nk ;
M) xspc Ut hy;

ePxU nkOFt yjpa VWWknghOJ vdd epof p ? nkOFt ujp
md vued xspa cUtNHFfpd. rp Nthpdek
c Ut hFfagwd. rdwif > xU nkfdPak; el ht g; rpWJz bi d
md vueJ fzizf; $Rk; xspaAk; ntggji
clglLtjhys trt»hffhsqusp, gadgLugng
tzzqgfsgy; xspa ckpfpwd. ,JNy
vub FknghOJ xs pnt ggk; Mfad cUthf}niwd.

, ) Xypc Uthy;

ehk; NgRk; nghOJd xyp a c Ut if Ff pwk;
jlLk; nghOJ ehk; xypaf; NIfdak; , JNghdW
c Ut hf Ffpowd. JBhtsprkaJHy ntbflsggWWIt
css NjpgnghUsfs;tpd gL nth.J Xypa c

eP “gha? vdw Xxyf ' Nlfha; myyt hl Pak; Nghdw rpy
c \Yhqgfs; eBj mkyqf tpdngnghOJ i ; it ntsphfpowd.
i lydd; thAit nts R | py; jGgbf Fk; jdik
nfhz Ljhy; md fhwy; | J ‘ghg; vdw xypa
c Ut hf Ffpw.

9 mOjjk;c Uthy;

83 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[Appe- Lu]

sTUDY CENTRE

CHENNAI

Jid mOjjphy; vdd epOk? mJd nt bf Fkh?
ﬂ). ; Vnddy;mOjJtjd;tpsth mOj ;k mj pkh p
pnraf . ,de,gY}d,ntbewJ
' ; epOk; nghOJ t hAffs; cUthtJd
mOj j k; mj j j k; Fwogbt msit KkKRQRk; nghOJ fyd; :
nt bFz L gllag;m nraygLfpwd. , tw wy; gwwlthk'
nghOJ t ngIL ntbjJr; rpWpowd. vdN
xyp NIfpd. Mf>r|y ijbpdfs erbOknghOJ mOj;k cUthpr
njsph pw.

thA c Ut hysepk; kbW y;kwk;epy khW y;

Newgwa tpsTfisj;jtp thA cUthysepk; KWy, kwk; epy khWy;
Nohdw t psTFSK;N jptpdfsp;nghOJ epofpwd.

m)thAtUthy;

xU NHh gHhbiy jmFknghOJ ePvdd f
Fkpfs; ntsptUfgwd myyth? ,J NhdW ry
cUthy; epofpd. vLjJffHthH eBj i |
fhugNd 1 ; myyd Nhoak; i gfhgNdl; fi wypg; N
nt s a W pw .

M) epk; khW y;

ePnjhuy) ePlt Newk; nta[yp tpsahbdhy;
, UFFk? mjDi la e pvk khwp K; my
nghOJ epkhwpk; VwgLf pw .
i tfFknghOJ fhggu, ry Nyl ;
VnddW,,Ukthggur Nl ;

, ) ePy Khapk;

xU jlby;rpma gdpflibj;Jdz il it. rpd
vddt fpd ? md et khwp, Uffpw. , qF jg k m
\Aﬁb!
S
a

d; Nhp; epk; vtthw
yth?,J l\ghd ry N jptpdfs;epOk;
chf xU , UkG M fhoguy ryNgl ;fi uryp;
ol ; ef ep\k nkd t gr';r e j o khW pu .
d;NjppdfFlgLf pu.

. f F
vLj Jff

f y

fi Y1

j@
tpdfspy;epykhwk;epofpd. vLj JffhH LR f
css MfrpDId; nghOJ md fhwy; c
ntsphfp . ,J xU NjptpdahfFk; , eepot
ep yfF khank;epofm , jwF gj qf kb y;vdW n

epdtpynfhst:

xU Njptpd vdgd epyahdd k®8h;jdi kAi lad kwwk; @ nghUlfi s
c Ut if Fk; epot hFk;

xU Nijp tpdag; tpdgL nghUsfs; tpdQGe) tps nghUlfis
c Ut Ffpwd.

Njppd ,ayepyay; Nuy>tpdglnghUlfsp; fi uwys kprhks nt ggks>
Xspkwik;t p dN f khwwp %y K; ei | ngwy hK;

JUggbjjy;vdgd , Uk, nghUsfs;eB-MfrpDId;Nuwd tpdggll eRma
ngud ;Mfiril c Ut WHFK;Njpp dahFk;

ko dhw;, gFgGvdgd kplrhijp;%yk;Njppdfis epOk;N jptpdahFk;

xspNjppd vdgd xspp;%yk;epOk; N jpt pdahFk;
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ntgNjppd vdgd ntggjjp;%yk;epOk;N jptpdahFk;

tpdNf khapk; vdg) tpdNf khwywpaf; nfle L xU Njppdap;
Nfjij khwMjhFk;

Njppdfshy; cz TnflLgNghy5> gogfssy fhatwbs; nfllghgh ys> mky
kio> gRi k ,yy tpdT> XNh; gly ghp& nghUlfsp; gh g Ff;
fhuz khf o wd .

Ez Z appbsppl; Njppdfshy; cz TgpnghUsfs; Juehwpij c Ut hHFtJ
C rphgh y; vd ggLk;
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1. f W

mwK f k;

ekd QG p; Nhsj'jr; RwAs st PAffspd; fyi t eMFKk; G @pp;
midjJcapmpgf Sk; thotjwk ,J kpTk; mtrak; fhwy; 7809%i e
2095%Mfrp D ks 093% u hD ks 004%fhugd; i IMfirLk; rpypsT ,ju
mlgf@\ss. ehk; Mfrpid R hpJfhugd; i I Mfirilnts@mhfdwk; j
f hugd ; iIMf;rllxs Nu[;fng, gadgLJ”b nfre LMfrpi d n
kdpus; jgfsdNi't fofh‘kuqflsmjrbstg, ntlbtjhy; ts
nt ggep y mj b hogj Wk ,JTK;  xUKffaf; fhe krFknJhopv;h yf
thfdgfsypedfhipd; Nchdhfi rLkwik; ry gu i
ntspapggLfdwd. G pt ggkakh y; kwhk; mkyki oNghd
fhz khf yghlgﬁlsV\AgLJan nkhjjjm; ,d:wafhyfltJ
kp Tk; FI wedssd. etk; ,efg; ghlggFJraW gRi k
mky ki oMf @t way ;  Vwglk; i sg; ng\ngff ;

[ rLMf @t wmd ; gut i yAk;mt wwpl;gz i s Ak;

fs; '

j ekkhy ; emdjdf%l ghut f , ayhl.

hshy CW. ~RyMfrpidf;fz twejhy ,J
hwWd Wksmj jait rakhd ¢ apy vdVk; m
yhsu N hrg; goip | ypdgt Uk; 1774 MK; M
\Me;m ythanau vD k; mwppyhsh, ,J
frpd] s vdphy; ‘mkyc Uthffr)vdv\h
rpd;mtrak;vdf;fUj@jhy;MfgpD

t
; Mf

Ckpy; mjpsTifplfff$bat PAFfSs; MfrpD
- Ppjjmk mLjjgbahf ,efmztjjy; gutyhf %d
Mfr;[)d Mfr;[)dhdJJdp;epya;Yk , 1 zejepyapy;
jdp;epyag <Z t hA %yf$ . J. jh
Xsp ag; gadgLjj FSfNH ; ja
mj p ggbahd Mfrpd;nt s @pgglf pu .

Mfrpdp;rjt Pk;
pafip Dot yidgetct opddgd | Beemip Boode yidgetar opcdgd
wab o> | wai
adfosmeosapy | 2% rauisd oHp daiged
rjﬁ | 88-%0% AelaBs padr, srjuGarpad wbgw
%w»e@am ancﬂgasnm mg&w

. : &,kaﬂ(lblbg) .
6C0O, + ()H:() + QumiLigyd » (_‘,,“l_.(),‘ + 60,
apmHmed

,izejepya Mf”{)dthkaapi,
rpy;bNILfsthk;eN/h‘Mf;rLfsh‘Tk cssd. o ; I\kV\guggg;
Mfrpd;cssd. tspz tyjjo; \Ky; mLfFfspy; Mfr;[)d, hd; vd ggLk; %

%y fHEwht (O3) c ssd.
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G pahbYssjdgfsp;rjtP ,iaG
Mirpde,;, aw@my;gz (s;
o Mfrpd;epkwvkz kwwRi t awwt hA.

nt ggk; KWWK klrhy i jvspy fljjhl
Mfrpd;Fspe;eRy;c | dbahff;fi UAK;
fhni wpfdkhdJ
mj pmOj j k; kwik; Fi wej nt ggep yfFc | gljjgglkNghlj pt khf p .
L, JVvupYEF);Jiz Qpp .

Mfrpdo;N jpgz s

1 vpy;

Mfrpd; jdpJdvudk; jdi kmmwMdhys ,J gmnghUsfsp; vupYfFj;
Ji z Qp\k;

2cNHqgfSlid;tpd

N-hbakmgh | rpkskf d PaksnY ko pk;  kwk; UkENghd we Ny Hf gf S | d
Mfrpd; t p dGed mt wvd ; cN/h‘Mf;rLf|SJ, j Uf pw

nghJt Hfhjjdi keilait. Mdhy ; it xt nt hd Wk; Mf[|{>l’3|d
NWglttpdjmDld;nray Qubpwd.

c NYHk;+Mfrpd;—c Nyhf MfirL
cjhz k;

4Na + O —  2NaO
N hbak; Mfrpd; N hbak;Mfi rL

gyNWe Nyhfgf S1d;Mfrpdp;tpdjmd;

87 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




K | Sepm ounlLndlund
eaiufenso Saenan (K.0)

Sugeuns Swaef Auwnd
fRUUlUGCSZBE | Seensn (MgO)

| Cogyeuna sndub
faUulUGH e | SHdensp (Ca0)
oufla ysanan
(Fe,O,)
SNULT & SEnSb
(CuQ)
Sedeug SBens®d
(Ag;0)

fls Qeuliun

Au, Pt :aﬂbmiuﬁﬂ@;b silenar yflwngy
3 mNyHqgfSlid;tpd

i~ ly d#ely ds#hugdsygugh gu ; hd wnNy hf qf S 1 d; Mfrpd;
tpdQed mkyjjdi kt haej mNyhf Mfi rLfi sc Ut bf Ff plw .

mNy hf k; +Mfrp d; ->mNy hf Mf§ rL
cjhe k;

cC + O2 —CO2
fhhgd Mfrpd; fhugd;i | Mfi rL

mNyhqfSIid;Mfrpda;tpd

4 i INnHhgdfSlid;tpd

Mfrpd; i ° INHFhgdfSId; (fhugi dAks
tpdQedfhugd; il Mfi ri | Akebht p aAk;
vij JffH I hf kuksgl Ny Bry #i kay; vub PANghdwi t i -
fyitahFk; ,itMfrpDId; vudknghOJd nt ggk; kwk; xspIwnm yc Ut b Ft |
vunghUs f s hf g; gad gLf ol wd .

sna” Gmamiue + O, —» 0. + fonell + ear'yu + gafl
apsad

S. J Uggpbj jy;

f WKWK, <uggj jol; Kddpyag; , UkGmjDi laeRmaMfi rlhf kKhWk;
epoTj Uggbjjy;vdggLk; JU vdgd eRma , UKG (IT) Mri rLMFK;

4Fe + 30, — 2Fe,O,
Fe,0, + XH,O0 — Fe,0,* X H,0 (Zm)

(xvdgd N Wgl teB %y f $Wsp;vz z pi fi af;Fwhfpw )
Mfrpdp;gadtfs;
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c N\yhfqgfi sntlfTk; 1z f1Tk; (nt ybq) gadglLk; Mfrpmrpbyp;
cUisfsp;,J gadgLfpu.

v/ifY¥ssfhugd;kh rePfg;gadglLfpu.
tyagFfs;kwk;jh wisp ;R hrjjpMfrpd;cjTFpd
uf nf | Lf sy ; vumghUs hf g; gad gLf pw .

Moflyp; %oFgthfski yWAgthisstpg ntspby kwk; NehahspSfFj;
NitggLk;nraw fR hrjjg;Mfrpd;gadglLfmd.

fupdfSId;Mfrpid ,izjJdntbnghUs;jahudfgglLf p
nkj jdhy; kwWk; mkiNkhdah ahubf , J gadgLf pd.

k;ka KffyakhdjdlkquS xdwFk; | k; tgqFfSk;
NltggLfwa mi .Jcappqu ; pd; csgl) ieldd;
pmiqfsmi mbggllf flti kg Bdfs; kwik;
ffp],]d;kkhflelr,{d,_ 5 J . Mk; Mz L ]_th;
tgtk; ~Ryvdgt uy; ; vdgtuhy; KidKjyp;

ppnj Lffgogltd. ‘ebd; i [ h Ff tNwd jvd WhghUs gLk

[ jahdd ‘i el Nuhd Jkwk;

[ jfspped c Ut hdj hFk; i X vd wy ; iely do;
; el NW; MFk; Mdlid; yt ; JmeNH vd wngai ug;
gued i U jhn fPUF f nkhopy ; mNH S vdwhy st hoT d WhghUs gLk;

iely d;guy;

kdpc lyy; ebdfh jhHmjpmsty; fhz ggLk; jdpk; ieldd; MFk;
kdpc lyy; nkhjepway; 3%omsTfF ,J cssd. ekdmz tjjp; gu yh Voht J
,ljjw; fhez ggbk; jdlkh Tk; ielg d; cssd. rdpNhs; Ji z fNhsfSKk;
nguadi z f; Nhshdi lltdp; thAkz tyjjp; Bhielygfd; cssd. ielyd;
jdpjepyapk; omj dikaf S 1d; , 1z ejepyapk; gw dxqf S 1d;
i zejepyaprk;fhe ggbfpd . jdpjepyap;iely d;<uZ %yfwl (N2) cssd.
vuli yap peyd nt s ggLkt hAffsp(k;egfpravqukngrOJ nt sphFk; t bhAffsKk;
ieldd;cssd. ,izejepyap; nghthp@k;i el Nd;vDKk; i elluy (KNO3) kwk;
Nhbak; i elNd; vDK; rpgyphyt; gPtuy (NaNOs;) Mfpjhlffsh Tk; i ely d;

fplffm. NcYks#urg; nghUsfsh Qi kwdi rkfs; kwik; epfsp; mkyqfsyk;
i eld d;fhz ggLfpud.

iely dd;, awgay;gz €'s;

, J epkwvkz kwweRi t awm hA.

,Jibw wtprpwpy T , Nyrhd J

,JeRBy ;rpps N fi UAK;

kipf; Fi wejnt ggep yay;i el d;jpt khf khM pw . ghhggj wk , J ePug; Nghy
, Uf Fk;

c i wAknghOJnt z | kahdj g kkh khWf pu
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e« Mfrpidg;NghyN 3 el tf Dk;ypk] Pd;eLepyj;jdi kAl d;fhz ggLfmp .
el do;Njpgz s;
.Njppd

rh huz #oepyfsp; ielyd;
myyJtpdAff@mp;Kddpyay;omidhg f

2 vhpy;

ielgd; jhdhfvipjgiy kwk; vupYfFj; JizGpdk; ,yivy.
vdl\t:*fhvwvﬁYssl el d;vupi yf; f|ngLj\prNJ

3 cNHqgfSld;tpd

 ypjak#hyrpkakf dPak; Nghdwe Ny qf S1d;iely d; cau ntggepyap;
tpdQe) mt wma;c Nyhieliufisj;jUfpd.

c Nyhfk;+i elgfd;c Ny Othi el u
cjhz k;

3Ca + N> 04 CasN>
fhyrak;i el o d; frhyrak;i el i u

4 mNyhHqfSlid;tpd

tpdCued mt wva ;i el of d; N hk uf

d; N ukk;

S]]

mNy hfqf shdi ° I;{d:MfrrPd; l\lgfdeUMNd; iely d; mjpnt ggep yapy;
q ;] :
u

mNy hf k; +i el i d; O%Li el
cjhez k;

3H, : N, >  2NH,
SPQDLIRET  EDBLIRET SuoGomeoflum

e ielydp;gadfs;
jptiely d;Fsprhjdg;ngl bfsy;Fs &l bahfgadgLfpu.
reNjppdfs;epot jwrj;Nitahdkejj;jdi kegtr;nrafpd.

mkiNchd gh ahuggy ; (N gu, Ki w) , J gadgLfpw. , kKi w %yk;jahupfgglLk;
mkiNchd @he ugt s ;j ahuggp ki el up; mky k; j ahuggpy k; gad gLf pw

,Jthdgfsp;lausy;epggg; gLf pw .

nt ggep ykhdps p ; .. Cssghuk; Mt mhf hky;
jLEfgh ujfmENcYssnt wwjijepggi el ff d;gadgLfpw.

gyt pkhdnt bnghUsfshf @TNT (1 i u el Nubnl hYt pl )+ el Nihf g pud ;  kKwi\k;
Jgghf f ot bkUeJ Mfpai tielgidf;nfhe LjahubfgglLf o wd.
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gnghUs{i s g; i ggLj Jj y = Uggpf f h
ahupjyiPpoj J NghdwNgurkgj JFfi st Fiwjysntggijohy; xsfk;
hdwt wwy ;i el i d;gadgLfpw.

iely do;gadfs;
ielgf do;epyed jk;

f WKz ; KWWK ; c applqfsp; tophfiely d;
jdﬂiepyawkmnyNkah‘Nijue.JRowrpg cssd.vtthW ,aw fap;fhugd;
Rowrc ssNmJdNghy N i el o d; Rowr Ak ; cssd. JjHuqfspi
Ki wabdt surpFmt rakhipd. fhwwy; cssjdiieldi d jh u fs l\bLbahfg,
gadgLjj ,ayhl. mtwwweby; fiuAk |eI;{d N wkqf s ; Nitggprlwd.
vdN 3qf ST Fi eINJLfistoqff$bagynthrayKiwfisjhtuqts rrhe.,lssd
,tthWihwwy ;c ssi el i d iel;{d;NqutshfkhAN\k Kiw elyd yepV j
vd ggLk; ,awi fapyNai el d; epyeM j ggLt N hLkl Lkpiv\mraw; fahf
ielgidepyepMj ,aYk;

fhogd;i | MfirL

fhhgdi | Mfi rLxUf hugd ; KWK ; ,z LMfrpd; mZ ffshy;
op z ffggl it N j pIN ukk; Mi wnt ggep yay ; , J thPAthfc ssJ.
, J fhzggLf}wU
af s ; A t hoj ;
hugd ,|| f;rbd

, J COo,vdwt hagghl thy; Fwhfgglf s . Ckpp; tsmz byjjw;
Gkrahy j JggmD ggggl | #ua Mwwi ykP Lk; Gkp N mD ggpe apil
N i tahdntggepyl a ,J tqufpvJ Mdhyg sz tyjjp; f
msTkpTk; mj pubFk; nghOdmJgyj Bt psTfi svwglLj Jfpd.

fhgd:;i | MfirLgu y;

Gkranl; sz tyjjp;f ; ;
WQF Rt hrpj y ol NoghJ kine T hJ k; nt s@pgglLf pw .
aw f ag f hz ggLk; ngUkghy y ed t Uk; Nkf Nkh %y k;
tsﬂibwwggL M. vz nz a; kwk; X pj Tt FsshFkpnghOJ k; f hugd ;
i i rLc Ut K f pv denra X ; fhugd; i I MfirL$ hugd;
: o, aw fr; ) i ; ¢ Uthfgglk; fhugd;
i rLtsgz tyjjm; / pk; yiacauyJtjhy; Gkpp;
Us fshy; nts;a;bg ; A Uej hYk f hugd ;
rbd; msTxIL ' pJf; NnryfpvJ. Vnddg;>
'fahjfhugd ' ; nt s pbwnwggLk; f hugd ;
f;rLKOtlekcw@Kt [y.

fhgd;i I Mfi rbd;, awgay;gz Xs;
e fhugd;i | Mfi rLepkwinkz kwint hA
e fhwiwpf:fdkhdd
e vhpYFfFj;Jdiz Quahl

e eBy; XusTfFedwif; fi taf $bad NkYkePypk] :jh srwp gght khaw pw .
vdN >, Jmkyjjdi kt hagj J.
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. j 5 ot Khffyhk; mJdkl Lkyyhky; | t(thk
k ; '

fhgd;i IMfirbd;Njpgz Fs;
1 vpy;

, Jjhdhf vuahl) ;kw\k; vup YT Fk;Ji z Quahl
2cNhHqgfSld;tpd

frhugd: i | Mfi rLNyrhdc N/hquskdl\Hbakmngkryak;f»hy[[ak M f thd;
i z eJ mt wpdl ; mgN:JILflchthf f ol .
Mdhy skfd Paksnj Di | aMfi ri | Ak$ hugi d Ak;j Uf g .

cjhz k;

4Na + 3CO, 2Na,CO;, + C
Gasmquud Gesmgquib
snguGsi

2Mg + CO, — 2MgO + C
Elodent Fuib Euoseot Fud
BEENSD

3 Ntbak:;i ® lufirLid;tpd (f hk)

Nhbak; i ~ lufi] L (fFhkfhugd; i | MfirL (mkpk) %yk; eLepyahffy;
tpdfFc lglLjjggl LNhbak;fhugNdli | Ak;(c g&§ ePuAk;j Uf pw .
asmo  + Suleowo » ey + g
2NaOH + CO, — Na,CO, + H,O

Gamauwid
snmruCeot

4 Rz z k@Bl d;tpd (Fhyrpk;i ® IgfirL)

Rz z hk@eBy; Xus Tfhugd ;i I Mfiri InrYjJknghOJfi wahfhyrmak;fhgNdl;
cUth jhy#i wy;ghy; Nghy ; KhWh pud .
Ca(OH), + CO, — CaCO, + H,O

L VTR
srrulsoTi

mjpsTfhugd;i | Mfiri IRz rkﬁaay nrYj.,JknghOJijp ghy ;
Nhwooduy mdki wipd . |, jwf; kfluaf $bafhyrak; o
Ca(HCO,),c Ut t N MFk;
fhgd;i | Mfi rbd;gadfs;

« fhaNmwggl t Fspghdqf s ;myyJnkdghdqfs;jahubfg;gadgLfpw

jpbfhugd; i IMfirLcyy odpflbvdgglfpd. ,JFspgjdg; nglbfspy;
Fs @&l bahf g;gadgLf pu .
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, JkpTk;  Fsprrphf , Uggj hy ; f hwwY s s <uggj k;
k@t Wedmlyjahdnt z z pA f %l | k; Nghd wiN hwik ;
, 99z ONki leporrps; kwk;rpmhffhrpsy;gadgLf pd >

fhgd;i IMfirLjRi z gghdf sy ;gadgLf g
rhy N Ki wap ; Nhbak;fhugNd|l ;jahubf g;gadglLf p
AyahNghdwe wgf s ;jahupf mkNkhd @hTld; NueJ gad gLf pw

- cz Tjhdpqfsgoqfs;Nghdwt wi wg;gj ggLjj ., J gadgLfmpu.
gRi k ,yytpsTkw\k;c yfnt ggkak;

#uadpypledt Uk; xsptj pf s ; ey ggugkwik; f1y; gug
; njlhupdahf it ntggk; myydmfr; rp gt
|dwd. tspzlyjjssrgt hW %yf$Wfs
w@rﬂxE’Lk mtw wni djJj;jprfsprk;mDg
gepylanjHue.JxNJepyag, jffitf
hAffs; gRi k ,yythAffS'
svdgng chgd |IMf|;rL:|»eIu] Mf;rL:k
wthlk , Yyt hAf f s MFKk;
Gkpp ; NcwgugBnt ggep y nj H ted ¢ a
ms Tnj N ued mj puggj hY k; gRl K
tggepyrlhrqahfc awdnfhz [Nt Ufp.

3

c yfnt ggkakh yp;tpsTfs;

cyfnt ggkakh yhy;got Uk;tpsTfs;VwglLfpwd.
gd i yfs; kwk;gdpggh wis;c UFfpow

mbf f bnt s s kkz ; mugfx Ut hy; KWK ; gUt h yk;
rhbuh ki oMfai t mjpudfowd.

gh ws; kwi\k; Kffac applqf s; mogJc apayti fj;jdik , o9 Ff;
KH o .

eB Kw\k; Grrps hy ;t Uk; Nehaf s ; guTf o wd.

c yfnt ggkakhi yj;jLfFk;Ki ws;

Gkp aAk; mjd; %yqfi sAk; ghlfh Fk; nghUlbehk; rytofi wii sg;
gol gwMNt z Lk; mt wAs ;rgf Ronf hLf fggl Lssd.

« gbkvumghUsfi sFi wt hfg;gadgLjJjy;
e fhifs;mopijjjLjjy;

« CFCgadghi|lf;Fiwjy;

 Mjpvz z pi fag;kugfi seljy;
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e gdghilf;FiwjykP Lk kP Lk;gadgLjJjy;kwk; kWRowrprajy;

mky ki o
el ; t bt k; ki oeR, MFkyvd® k; nj hopv h yfsg,
fofnt s pawpkvunghUs fi s vupj y suki y nt bg@ghd wt wiky ; g  f
khRgLj jpbshdi el d¥ygu, MfirLfs; Nghdw t ki oeBy; flue\Jlqub,
KwiWk; ryGudb; mkypqgfi sc Ut hf f i oePLmkgjjd';kci laj hf Ffowd.
mkpy ki oc Ut hf pd .
mky ki oapl;tpsTfs;
mky ki ogyt psTfi svwwgLjJfpd. mt ws ;ryf Ronf hLf fggl Lssd.
kdpusp;fz fsykNhYk;vuri ycz thFfpd.
tpjKisjji yAkgsuyi yAk;ji Inrafpd.
kz z p;tsjijkhwNhRjh ugfi sAkeR ho;c ap gfi s Ak; mopf pu .
fIilafs;kwik;ghyqfsp; muggmf; fhez kihf pw
mky ki oi aj;jLfFk;t ofi W s;
mky ki oap;gh i sf@ffz tti ffsy;jLifyhk;
ngl Nuhy Bry ; Nghd wgbkvumghUs f s ol ; gadgh i | f;Fi wjy;
mOjjoglt , aw ft hAi t g; (CNG) gadgljJjy;
khwWupghUi s g;gadglj Jjy;
e njhogrh yf;fodfi sghlfhgghd Ki wa;nt spaw\ vy;
epdty;nfhsf

Mfrpd; ,awifag; rgpNILfsfhgNdl bLfs; kwk; ethff; fhz gglLfp.
,Jidpjepyag;tspz byf;fhwwl;xUgFjahf Tk;c ssJ

Mfrpd; epkww Kz kwpw kwihk ; ely ; Xus Tf Ff; fi vaf $bad.
fhwi wt pbml gy jahdJ

nkf d Paks , UKGN Hbak; Nohdwe Ny hf gf s ; MfrpDId;
Nwedvued fhuMfi rLfi sj;j Ufpdwd.

ghf Buahf f s ; tspz tyieldid ely ; Newbahf fi uaf$bai el Y d;
N ukqf s hf KhwWM ol wd .

rh huz #oepyfspy; |elu[d; tpd pd Wy hf , Uej hYk; c ay;
a

ntggepymOJ;k myyJtpdN fkhwvap ; Kddpy W,gyNWjdrathId

tpdCuppw
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rhjhz t sz tymOjjjjw;fhgd;i IMfirLjptepyapy;, Uff ,ayhl. , J
,aw fag;fhgNdlthfc ssd.

fhugd; i I MfirLmkyjjdi knfhz tJ. NkYkwjspjRz z kGEPug; ghy; Nghy ;
kKhw ; $ bad .

c yfnt ggkakh y; vdgdtspz tyjjo; ruruynt ggep yc au i jf;
Fwhbfpd myyd Gkpt ggki Iti jf;Fwbfpw.

fhugd; i IMfi rLkKPNd# el ; Mfi rLFNs INhG@NUnf hugd ; Mfi t gRi k
, Yyt PAffs; MFKk;
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8THMwp @y ;
nj hFj pllI
my F- 12

mZ mi kg@a

mwK f k;

eki kr; RwMAs s gUgnghUsfs; mi dj s ; it. i u nkh’ik;118
jdpqfs; fz twaggl Lssd. mths, S ; ' ; T $ba|t
kPKs's jdpgqfs;Matfjjp . ; :

Mf@a jdiqfs ;,aw;faw,

j .
p mZ ffshy; M
mZ vd gJ IHky; (Atomas) vDKk; f;bufr nrhyyp ey
cUthfggltd. k] ; (Tomas) vdgd cilfff; $ba kpr; rpma Jfs; vdWk;
(Atomas) vdgd cilff ,ayh kpr;rpma Jfs;vdWk;nghUsgLk; , N
fNFfj; jjoJt Nki jahd nl khfuB] ; vdgt Uk; $whs shhy NckYk; mj wk
KddNu ekd ngz ghwyt hy mtitahh; j;beFwspl ngUi ki ag; gwwb; V\k
"mZitj;Jisjd Vo; fliyglbf; F\M],jh])j Fws} vd
mt wwwfF mwp @y ; Mjhk vdTk; ,yiy. [hd; Ihytd; vdgtNJ Kj
mZitg;gwma mwdbpay; G khd nfhsifi a ntspﬂ)thh; mti u;njH
jhkrd; kwik; &ijgH'L MfpahUk; jgqfsd mZ f; nfhsi ffis
,ggHggFJrary, ntt NW fhyflljjg; $wyglt mZf; nfhsiff
, jpds> %y f$W t haghb> N jp; Ni’kqung, ngahllk Ki w ka\k,
rkdgH_flsr rkd;nradk; Ki w Mfat wi wg; gwvd\k; f e Nghk;

Ihytdp;mZ f:nfhsi f:

[hytd; 1808k; Mz L jkkhy; Nkwpnfhssgglt MaTl KbTfsp; mbgg |
mZ f;nfhsifia ntspapthy mtUila mZ f;nfhsi fap; Kffyaf fU
gol t Ukhwt
e nghUsfs; midjJdk; mZ vdggLk; kprrpya Jfsfshy; Mdit
jlJJtNci j nlkhfuB] ; gsff ,ayh kprrpma Jfsfis mZ
mi oj j hh)

xNu jdpjjp; mZ ffs; midjJg; gz Fsprk; xjjpffpiwd (msT>tbtks
ep w KW\k; gz fs).

nttNW jdixgfsp; mZ ffs; mtwwmd; tbtks epw kwk; gz &Fsp;
NVVglbUffIIﬂV\d

mZit MffN hmopfN h Kbahl. mjht J mZ thdJ mopf Kbah Jfs;
nttNW jdiqgfsp; mZ ffs; xU Fwogbt epw tppjjy; xdwp z eJ
%y f$Ws; kwk; Nhkqfi s ¢ Ut if Ffodwd.

mZ vdgd Njppdap;<Lglf$ba kprrpma Jfs;

lhytd;mZ fnfhsi fap;rpg{ s ;

. Ihytdf;:i;Mme;nfhstf ngUkghyhd jpt gf s; kwk; t PAffspd; gz i s
tphd :

« Njp;NHIf tppkwk;nghUz i k moppi k tppapd ,J tpfFfm.

e jdpgfsp; %yf$Ws; kwk; Nhkqfsp; %yf$§WSfF |ilNaahd
NWghLfis ,J vbhjJi ufpu.

96 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




lhytd;mZ f;nfhsi fap;t k¥s;

mZ vdgd gsff Kbah kpr;rma Jfs;vdgd jt W

xNujdijjp;mZ ffs;nttNWmZ epwisg,ngwWssd. (I NhN hgf s )

nttNWjdigfsp;mZ ffs;xNumZ epw ag;ngwssd (I NNhghts)

xU khpphd mZ ffshy; cUthf$ba nghUsfs; ntt NW gz i sg;
ngwMif fpdwd. ¢ jhz khf egffhe fphi gls itk; Mfa %dWk; fhgd;
mZ ffshy;Mdi t. Mdhy;mt wwa ;gz s; N WoLf pwd .

[ d; Il hytd; xU Voi kahd nerTf; FLkgjjw;ogmejth mthjdd 12 MtJd tajp;
xU fpkjJdg; gsspy; Mrpadufg; gz pawnhy VO Mz LfSfFg; gwk mthy
mggss@E;ji yi k Mrpaudhhy ga ;1973 y; mt hkhdnr] thy;css xU fyYlhap;
,awgay > N jppy; kwwk; fz pk; Mfp ghiqfisf; fwgbFk; Nyurpaufg;
gz @hejhh, mtu , Wpthyk;tiutspzty mOjjk; kwk; ki oastpdg; gj @
nratijj;jdJ toffkhif; nfhz bUejhh mth xU rpej thdpy; Muarrmhs uf
, Uej hiy

mbggi |j;Jfsfs;

878 Mk; Mz by; pk; F&f;
l\kwnfhsSkNth N/ Kol t
tifapy; xsrbfw;w hati jf;
fipis; vdggltd. ,rNh da
myyJ 'NNH fj b Foha vd ggLf
, UG K; %l gglt xU ePt fz z hof

jfLfs; (knlthafS) mjp kpdOjj
kplfydp;vjpkpl;Ki dAId;, i z ffgglk;kplt

(vi pkodt ha) vd Tks Nehkid ; Ki dAld; , i z ffggLk; kplt ha; MNdhL  (Nehkpd t ha)
vdTk; mi offggLfmd. NkYk; mjd; gofffFohahddJ ,|wgghDId; (Pump)
, iz ffggltssd. kpdmff; Fohaps; css Fiwif i wyghd;
gad gLf pw .

i
gLk;

N h
mg; G g
NE

kolrhk; fhwva; topa ghAkNgh)  tPA - %yf$Wsypled vyflundfs;
ntspaW jhy;madps;c Uthfpgwd. , JN kpdmfKk;vdgglLk;

vyftuhd;fz &l Jo[C

10000 N hyt;myyd mjwre Newgl
thﬁ\t myydJ f hwyo hy ; epggggl |
vej t p

fhwW kplfljfhg; nghUshi , Uggd , aw fap;t kkhFk; xUN 1 s
ko ; fljjanht , UfFkhdhys> vibghii tpjjohy; c Ut hFk;
kbgnghm Mgjjpd tpstpffdLk;

NNR fjplsp;gz (s;

e NhNHh fjpfs; vjpkd; Ki dagpedJ Nehkp; Ki di a Nehffp NehN H by ;
gaz pfpwd.
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NNHh fjpis;Jfsfshy;cUthfggltit. vdNN ,it epw kwhik;, aff
Mwwi y g; ngwwbJf f ol wd .

NNh fipis; vjpkpR ki ag; ngwssjhys> mit kp@k; kwk;
fhejoyjjhy;tgfiki | fpnd.

NNh fjpfsp;gz Fs; kpdmfff; Fohay; epggggLk; t hAffi s g; nghWy J
KRWGLt j 3ty .

nji yfthrg; nglbagy; NNh fjpls; fhejg, Gjjhy; tgfyileJ mjd;
KfgGjpuay;t Bjjoglfpwd. ,it xspgljij c UthFfpwd.

QNN t N ;fz LgbgQa

mZthdd elepyj; jdik cilad. mZty; vipy kdDHLtk; nfre | Jfs
Uggj hy; mt wi w; rkdpraa mN mst phd Nektqu}Itk nfre t Jfsfs;, U
N z Lkvd NhyI]Bdejpll‘h

N hy ] Bd:> Jisapgglt vjpko;
jobn  Fiwej mOJ;JHy Css thAt@S;

(s Nefkldtl‘awﬂesl ‘cUthjhy;mit Netkt hat;fj
fhyt ha; fjpfs; vd m| of fggltd.
Jfsfshy;Mdi t.

fzzmg Goglh fiprs;Jjjent ryrgl Gegglt jpuapy;t ©Ok;Ngh) fz z phg;
G/ggLk; NghJ fz z pEg; G/ gglk; xspa c kpfpwd. , gnghUs f s ; xs pJk; nghUs f s ;
vd ggLf ol wd .

MNdRL fjplsp;gz fs;

MNIH fjpfs;Neh NEH by;nryfpnd.
MNdH fjpEs;Jfsfshy;Mdit.

MNIHL fjpEs; koG k; kwik; fhejg; Qjjhy; tpffki [fpnd. mit Neh
kaD}Itk nfrz Lssjhy;vip kgt h a Nelf fpt pffki | fpnd.

Neh; kgt haf ; fjpblfspi ng‘s kpdmff; Foaps; , Uf Fk; t bAt d;
jdi ki ar; rhhe.,J mi kAk;

Jfsp; epwkpldpvfff,FohaﬁYss tAtgd;mZ epw Fr;rkkhf |, Uf Fk;

i ldd; thAit kpdmff; Fohaps; vhjJfnfhsSk; NghJ ngwgglk;
NehkplJfsfs; QNN thdfs; vdggLfpwd. xU i ldd; mZtpype) xU
vyfloh d ePFk; Nghb xU GNHEhd; fplffpd. vdN CGNlH L hd; vdgi |

i~ Id d;madp(H*) vd Tk; mi of fyhk;

mbggiljdfsfs kIl LN« fz Lgpffggl bUejd

;Mz l\[k];rHt;b kwnwhU mbggi 1] Jfshd
' eddihdfsp; mikt pjijg; gwa nj s p hd
mZ fnfhs; fag; nggﬂ)l_sskh &j Nghh mZ kh pp ag;
t Fg@ sp;mwed nfhssyHk;
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efudp;gz (f's;
o ef\bud;kp R kaww Jfs; vdN >, J kpelLepyjjdi k t hagjJd.
e ,jd;epwOUNthdp;epwW Fr;rkkhdd . edd+undp;ep w 1.6 x 1024 p

mbggi 1jJfsfsp;gz s;

Jfs; ep w ko R k
vy ftund; (e) 9.1 x 10-28f phk; -1
G\ L hd ; (p) 1.6 x 1024 pik; +1
ef@\+ihd ; (n) 1.6 x 1024f phk; 0

jrkrdp;mZ kh pp

vyft;hd fz LogpgF Fg;gmF N N . jhkrd;vdw ,yqfpheJ el L mw@y; mw@h;
194 k;Mz L jdJd mZ f; nfks;fla ntsyaﬂ)trh

mZ tp; tbtkhdd2010 kPMuKila Nhsjij xjJdssd vdW jhkrd; fUj o hh
vjpko ; R kAi la Jfsfs; Neltkp; R kAila Nhsjjp; A jeJ fhz ggLfpwd.
vdN jhd;xU mZ t hdJ eLepyJ,Jd;kAId cssd vdV\k mt h; f Uj plhhy j hkrd ol ;
kh pahd J g k; G bg; khj pp (Plum Pudding Model) myyJ | hGrz ggo kh pp (Water
Melon Model) vd Tk; mi oftggprU.jrﬁtz O;90] jiYss tpjfs;vjpkoadR kA |a
vyfloudfshf Tk; mjps r;ygG ew rijggFj@ahdd Nehkpl; R kAi | a
GNH L hdf s hf Tk; fUJggprlwd NkYk; mZ tp; epwahdd mZ KOth rkkhf g;
gut mJggj hEf;fUjggltd.

j hkrd; mZ kh;bqapi t k(X s;
| krd; mZ hppfdd mthI eLepyj; jdikia tgfFfpd. Mdhy;
feffzttwwwfhd rhahd t sffqgfis mjdhy;ju,aytgiy.

1. Nefkpl D}l L k; ngww Nhsk; vttt hW vj pkp D}l | k; ngww vyfludfis <ffj
ko ; eLepyj; jdik miltjgpe) jdidg ghfhJf; nfhsfp vdgi |
tsff Kbatgi y.

. ,ef mZ khpahdJ ONHthfs; kwk; vyftudfi sg; gwwp kil Lk;
tphofpw . epbundfi sg;owd; Sw wiy.

i dg; gwpKOi kalfj:njhed nfhstjwE & MghhL kwhk; eP] N
; m

:mZ

r pvo fhs N z'baJ mtrak; &jh\ghhbd; $wWggb
thd;>vf ;>elAHi'd;l\bfdmef$Wfisg ngwi\s s J . mt W\s ;
smZtp; kijpy;css clfUty; fhe gglLfpwd.

ay; Rw Ufgwd. , ef titggh j '"Mhgps myyd

mZthdd xdW myyd mjwkF Newglt vyflud;

; filrp vyflud; $1by; css vyfludf{Ns

wd., f$L ", iz jmd;$L vdgglfpw.

fsp; xUqfi kT ‘'vyflud; mi kgG vd ggLk;
: ; ,ayght N epyahd vyflud; mi kgi ggngw
' ffSkiepyjj vyftud;mi kg;gg ngw j qf s J
m) vit vyfltudfi sg;ngwwdff Nz Lk; , ef vyfiud;
t PAffs; mj;b epyggj; jdi k ngww t. c jhe kh
cizjmd; $1by; , L vyftuhdfi sAks eahd; jdJ iz jpd;
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$1by;vlL vyftr,hdflsAK jhy;mit vef Njppdagk; <LthJ|y|;y
l\kYk;>m|t mjp epygdijd d.

gqFngW j hysmi t Na

Z ffs;nttNW, iz Ak;

; ize) %yf$Wis

;o jpNd mttZ to;

'xU Njppdap; ' ;jdi kia miltjwh mej

; sgglt  myyd fagl of peJ nfhssgglt
fsp;vz z pi fNa mej mZ t o; ;

iz jpdp;ti ffs;

ehk; KddNu $wat W mZ ffs; epyjj jdi ki ag; ngWwjwfhf vyfludfi s
, offNhmyyd WEN h nrafgwd. xU mZ tpg;,iz Ak;jm d njsph g; GeJ
nfhst jwfhf  mej mZ vyfltudfis ,offmjh myyd vwmh vdg |
mbggi lahff;nfre L ;i z jpdhdd , w2 L Ki Wfspy;tpffggLfpd.

ngUkghYk; ¢c N\hF mZ ffs; mtwwd; ,i z jpd; $1by; 1 Kjy; 3 vyfludfi sg;
nowNssd. NjppdaphNh) ,ttZ ffs; epyjj jdikiag ngWmjwh xdW
myyJd mjiwk Nwglt vyfludfis ,oeJ Nehkp R ki ag; ngWMpwd. vdN >
1 Z ffs; Netkiw iz jpd; (Pos1t1ve Valency) nfhz fit vd ggLf plwd .
thJZkhf>N’|’bak mZ t hdJ N pdapg; N\gh) jdJ ,iz jmd; $lby;css
xU vyftuh d | oed Ner'kplﬂl k| ag, nngpin. vd Nt N hbak; Nehki w
iz jmi df;nfhz |jhFk;

mNy hf mefs;mtwmd;,iz_jp\q.; $_Iby;_4 Kjy; 7 vyfl
NjppdaphNgh ,ttZ ffs;epyjj jdiKki «'ﬁlg;ngVVtJv[\(fthf
>

vyfltudfi s VW vj pkiol R ki ag; ngW pwd. vd
(Negative valency) nfhz tit vdgglfpiwd.

FNshha ;vj pki w, iz jm df;nfhz tjhFk;
mZ ffisginghMJ ,izjpidf;fz ffphjy;

nghJt f> mzZ ffsp; ,izjpdhdd i |luds Mfrpd; kwk; FNshha; Mfpa
mZ ffsp;,izjmi dg;nghW Jf;fz ffpogLfpd.

1. izjmidf;fz ffhjy;

' '$|by css xU vy
d mbggllahf ;
X

- - 3 o —- - —_——
- ’ - ’ ’

i‘Iu:DId tpdG”qb >
nghV\dJ mt wimd ; , | jmdfi sf;
Ns hhol ; kwWk ; an{)DId tpdGqcbpl

%yt $W j dik; iz jpd;
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i~ 1y d; (HC FNs hhol ;

eR (H20) Mfrpd;

mkNchd @ h (NHs) beldd;

kPN d; (CHa) fhhgd ;

FNshhp dg;nghM J , iz jpi df;fz ffpjy;

FNshhol; ,izjpd; xdW vdgjhy;>xU jdijjo; xU mZ Tld; ,i z af; $ba
FNshha; mZ ffsp; vzz;b;fl\h mj j }K]j[d,,lz jpd; vdgglfpd . N hbak;
FNsh u (NaCl) %yf$wg> xU FNshh; mZ xU Nhoak; mZ Tid; ,iz fpd.
vdN > Nbhoajjp;,izjmd; xdW nkfdPak; FNsh u (MgCly) %yf$wg,,uz L
FNshhao;mZ ffs;xU nkfdP[ak mZ Tld;,iztjhy;nkfdPajjd;,izjpd;2

Nshho; ,i zjmd; xdW vdgjhys> xU jdigjjo; xU mZ TId; ,i z af; $ba
Ns hhol ; ffsp; vz zpifNa mjjdgjjp; ,iz jmd; vdgglf . Nhbak;
Ns hi ul (NaCl) %y f$wy >

g,ngHV\dJ , iz jpi df;f W v ,

, 1z jpd; _ ( o; xU mZ TlId; ,iz af$ba
mefspl vz foihy; fplggN mjjdijjp;
|z”wd'MFk'cthzk ; [ ; ; xU
an[)d mZ Tld;,iztjhy; ijol;,izj 2.

F
F
F
M
M
M

hi
frpi
frp
frp

' ; mZ fifs; xdwb z eJ xd W F Ncwgl | Nhkqgfi s
c Ut hf FkNghJ>mt wwd ;, i z af $ba j}wdfs xNu khi pahf , Uggjgi y. mjji fa
Nrkqfsn;jdrkqfs;kh/vf$ba ,. J fi'sg; ngw\ssd. c)he ki | hkpks
MfrpDId;tpdCGed Fgy ; L (Cu2O) kwhk; Fghp; Mfi ] L (CuO) Mfp
,w b Ntkafis cuthfFfpw iw: Fad ; Mfirby; (CU0) jhkpijpl;
, iz jpd;xdW Fghp; Mfi] by;(C O)Hkmrﬂ,,lzmd,,tzL MFk; , t wis ;
Fi wej ,isz\d;nfhzt chh‘r N Hj j s g; ngahbk; Nghd ¢ Nyhjjpo;ngaUld;
'm] } (ous) vdw gaindhilr; Nhf Nz Lk; mINghyN>mjp , iz jmd;nfhzt
c Nyhr; NNhkj j - g; ngahhkNgh) ¢ Ny hfjj; ngauld; "', f; (ic) vdw gadNdH § Ir;
NhfNz Lk; rg Newfsg;c Nk vz fis (LI ILIV..) c Nyhfjjp; ngaUld;
Nh Jk;vOjyhk;
NyHqfsp; khWw;, i z jpd;
j di&k; Neh; mad p ngah

Cu* Fau ;(m) f hggh (I)
Fat; (m) f hggh; (IT)
ngh ;(m) , UKG (1)
nght ; (m) , UkG (IID)
nkhf hp (gh urk) Hg* nkhFu ; (m) nkhFhp ()

c
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nkhF b ; (M) nkE hp (1)
] Ndd] ;(m) bd; (Il
1 Nddp;(m) bd; (IV)

madps;
xU mZ tpy; vyfluhdfS ks G\ L
eLep')yjjdtk tfaejjh‘ cssd.

dN>mttZ
vzzrb;f . '
kdR k myyJ vjipkodR k ngww mZ f{Ns madps;
ffgglt vyfludfsp; vz z pi fahdd> NehFwhl d;
; FwaPbd ; Newgwi j 5 Fwpfgglk; mJ Nghy N Viaf ggl |
hdJ> vjpFwhid; () NHJ>me;J,JdrkJ;p| FwaPbd; N«
jdiafs; xdwit ,i z eJ vyft;hd
Nehk R kAi [a myyJ vjpkp R kAi la m

madpsp;ti ffs;
madps;, Uti fahfg;gmbfg;glfdwd. mi t Neuvadpkw\;vj padpMFKk;

Neuad p

Njppdap; NghJ xU mZ thdd xdW myyd mjwk Nwglt vyftudfi s
, 009 hy; Neh, kg Ri ki ag; ngWpd . , i tNa Nevadp myyJ Neuadp; njhFgG
vd ggLk; CJthkhf> Nrhbak; mZ thdd epyjj jdi ki ag; nthJw[hf xU
vyfluh d |, oeJ Neh kpile nfhz I  Nhbak; Nevadphf khWpd. Nhbak;

NevadahddJ Na*vdf ; Fwggb ggLf pw .

vj padp

Njppdapghhl xU mZ thdJ xdW myyJ mjwr Newglb vyfludfi s Vagjhy;
vj k|dR| ki ag; ngMpd. ,itNa vjpadp myyJ vjpasp; njhFgG vdgglk;
Cjhz khf FNshhp;mZ thdd epyjj jdi ki ag; ngW j W Hhf vayft;thWW
vipkpl R k nfhz | FNshha; vipadahf khWipd . FNshha ; vj padphfdJ Clvdf;
Fwogp ggLf pd .

jdphfN h myyd F

, 09gj iy h mny ngJ $ba kpRi k 1, 2
mi t Kleaxw; i ko Ri k>Kk;kk|dRi
s;vdf;FwggbgglLf o wd.

Ot N hvyfludfi s
3 kwik; 4 vd |, Uej hy >
k kwk; endF kR k

BTz madpis xW w kgRi kK nfrz [it>,dil KogR k nffrz [T KWk,
%dW kp Ri k nfrz tit vd tifggljyf.

Ni?*, Fe3*, Cu?*, Ba?*, Cs*, Zn?*, Cd?*, Hg?*, Pb?*, Mn?*, Fe?*, CO?*, Sr?*, Cr3*, Li*, Ca?*, A3,

vipadps; (v padp;nj FglFs) kwk; Nevadpspl ; (Neuvadp;njhFgEs) ,i z jpd;
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xU Nhjjp;madpmyyd madp;njhFg&ESid;, iz
xWw w k@R k nfhe i
madp ;
ry Nl ;

vz z pi f
mej madp

mkyjjw;
,izelJssj

vipadpsp;

myyJ

(H2504) xU

myyJ

hy ; SO4%

iz jmdfs;

mZ f{
njhEgsp; ,iz]j

iz

(SO4*) madpnj hFgd d;
d; ,izjpd; 2 mkikhdpk; FNsh
(NHs*) madp; njhFgd d; xU FNs hy; mZ
ry Nhkgfsp;Neuadpvj pad pkwik; mtwwﬂ,, iz jmdf

Jss
s ; (Na
md; M

F
, W

eJssjhy,;
S,

, K,
K;

[ APP® L0 ]

sTUDY CENTRE

CHENNAI

l d;mZ ffsp;

yvz z pi fNa
j hz khf > ry Grb;
ltf d; mZ ffs;

ys xU mk[\khﬂpk;
NH4*
f Ro nf hLf { ggl Lssd

d;,izjmpd;

N hkk;

vipadpsp;ngahs;

vipadpsp;
, 1z jpd;

HCl

FNsh uL

1

H>S04

ry Nl ;

2

HNO3

el NU;

H>COs3

fRgNg T

H3POy

ghl Ngl';

H,O

Mfi] L

H>S

ryi gL

NaOH

i~ Tt ] L

Nevadpsp;

iz jpdfs;

N hkk;

Neuwadps p;ngahfs;

NaCl

N hbak;

KCl

ngh | br pak;

NH4Cl

mkiNhd @ k;

Mg Cb

nkf d Pak;

CaCl,

fhyrpk;

Al Cl3

mY kol @ k;

japy;thaghh myyJ %yf$Wt haghl:
j @

py;thaghh vdgd xU Fwogp!
o;b(lwath J> xU NHKjjp;

mZ f{sp; vzz;b;flaf Fwbfpw .
OJk,topKl ws;fRo tpffggl lssd.

%yf$i W; FWbFk; vs g
xtpthlU  %yf$wyk; css
Nhkjjpol; Njaay; thaghi |

N j pNk; myyJ
, | kKngwi\s s
xUN j p;
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[APPE Li
Nety madpp; FwaBP ,1J Gojpks vipy madpp;
GrjiYk: ., UFFKMWs xU  jdik; myyJ madpp;
mUf UN VOJ N z Lk;
madpsp; ,izjmpdfis jdpqgfsp; FwaPbwk
vOj Tk; (ko R k FwaPhd '+ (m) -' vdgt wi wvOj f$1hJ).

Nitradp; ,izjpd; thpqfi sr; RUffp mt wna;
Jf. ,y:ynadry> j dik; myyJ
nraf. mej tpp vz fis mLjj
vOj Tk; (1 vdw vz iz vOj

), tt AW N jpNhkjjoi s Njphaggh i1 vOjy hk;

;FNshi ubd;; %y f $ Wt hagghbi d vOJk; Ki wap d ,gnghOJ ehk; ghhgNghk ;
fhy”ak kV\N\k FNs hhd ; Mf at wyval ; F\MaEfl s vOj Tk;
CaCl
gb 2 :mjjdpjjo;FwaPbd;Nky;madpsp;,i zjm d vOj Tk;
Caz2CIt
gb 3:jdpmqgfsp;,izjmdfi s khwpvOJf.
Ca Cl2
vdN >fhyrak; FNsh ubd; %y f$Wt haggh. CaCloMF k;

f Fg;ngahhk; Ki w
jdpqgfs; Njpgbz ggy; <glL cUthHf$ba nghUsfNs N jp;
kqfsp; gz G&s: mtwwss jdiqfsp; gz & spped

, ¥
: ,rNhkthng, ngahbkNgh) xUry tofKi wE's; gl gwwggLf ol nd .
Ro nfhLffggllssd.

K; kwWk; mNyh k; Mfa , wz Lk; fyej Nhjjp; ngahpd vOJkNghl
jjos;ngahpd Kjyyk;mNyhjjp;ngahpd mLjjjhTk;vOjN z Lk;
jo;ngaUld;'l L' vdwgadndhilr;NhJ vOj N z Lk;

i
;
k;

NaCl- Nrhbak; FNs h W
AgRr - ryt by G\ KL

c N\yhfks mNyhfk; kwWk; Mfrpd; fyef NHjjo; ngahpd vOJkhNghJ
c Nyhjjp;ngahpd Kjydk;mNyHjjp;ngahpod mLjjjh Tk;vOjN z Lk;
mNy hfjj; ngaUld; 'V} (ate) vdw gandHilNah (mjp msty; Mfrpd;
mZ ffs; ,Uejhy) myyd 'I'l} (ite) vdw godndhilNah (Fi wej mstpy;
Mfrpd;mZ ffs;, Uejhy) NhJ vOj N z Lk;

cjhe k;
NaxSO4 - Nhbak;ry Nyl ;
- Nhbak;i eli U ;

lLk; nflz | NHkgf S fFg; ngahhk; N\gh) mNyH qf s ;
NkhNdh>i | >bi wnllus>ngz thsvdgi jr; NhJ vOj

SO— ryghyi | MfirL
NoOs— i | ielyg d;ngdthfirL

N jp;rkdgh:
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Njp; rkdghh vdgd xU Njppdia FwaPfs; ;
vLJJf$V\k,F\MaPL Ki wahFk; ,jp;tpdgL nghUsfs KWWK t |

vd ,USWs;cssd. Njppdapy; <Lg|f%ba nghUsfs tpdg

mjg c Ut ff$ba nghUsfs; tpdtps nghUs fs;vd Tk; mi of f ggLf plwd .

rkdnraaggl i (KwWgngwhi ) N j prkdgh bi d vOJK;Ki w s ;

xU ijpdapl; rkdpraagglt rkdghHbi d vOJtjwF Kd; rkd; nraaggl h
rkd gh bi d vOJtJ mt rpk; rkdnraagglh rkdghbi d vOJk;t ofi wfs;fRo
nf H_ffggl Lss

tpdglL nghUstsp; Fwabfis ,lggwjy; vOjpmtwmiplNa $lty; (+)
Fwapd ,I Nz bLk;

mji daLjJ mk@FFw (=), Nz Lk; ,e mk&EFwahdd tpdapy; <glLk;
nghUsfi s Aksc Ut hFk;nghUsfi s Ak; N WgLj jpmwa c j Tfpw .

mkX Fwap;tyJ Gyjp;c Uthf; $ba nghUsfsp; FwaP kwhk; t haghL
Mfmit Fwofgglfpwnd.

, gNghJ vOj ggl bUf Fk;rkdgh hdJ rkdnraaggl i rkdgh hFk;

tpdtpsnghUs; t hAt i, Uej hy; Nky Nelf f @ mk@& FwahYk; (1) t Bgbt Hf
, Uej hy ;T BNehf f @ mkF FwahY k; (|) Fwbfggl N z Lk;
¢ j hz k;: Mg+ HySOs— MgSOs + Ha?

Njp;rkdghi | rkdnprajy;

nghUz i Kk moph t poggb t pdgL nghUsfsp;nkhj epwtpdtps nghUs
nkh j ep W Fr; rkkhf , Ut { Nz Lk; xU rkdghbd; , UGKKk;
jdpgfsYss mZ ffsp;vz z pi f rkkhf , Uejhy; kl LN ep wAk; rkkh
KbAk; rkdnraagglf N jprkdghh vdgd> tpdgL nghUsfsgss jd
mZ ffi sAk; tpdtps nghUsfspyss jdijjo; mZ ffi sAk; rkkhff; n
rkd gh hFk;

Njp; rkdghbid rkdnratjwk gyKi wis; t of
Kiw (Neb Ki w>gad Kiwsxw ws, Uil vzfs
xU N jp; rkdghilr; rkdnraAk[\th>f8fthZk
N z LK;

1. rkd; nraagglhi rkdghbd; , UGKK; xU jdgk; vijid Kiw
vdgi j Ak;fz ffpTk;

. rkdgh bd;, U gf fqf s ¥k; xUKlwkILl\k tu$ba jdijjpd KJyFY >, w L
Kiw tu$ba jdiEjjp mLj Jky %dW Kiw tu $ba dijjpd
mj W Lj j wi\ghY k; rkd,nraa N z LK;

- myyJ mjwF Nwglt jdpgqfsp; xNu vz z pi fay; , Uejhy; Kjyp;
;g G mNyhjijAk; rkdpraa N z Lk: xdwafF  Nkwgl L
; myydJ mNy hf qf s ; Uejhy; mjp mZepw cilatww
'am\Majd;Kthi)r)ijg;rkd;nraaNz Lk;

nghUsfs; kw\k; tpdtps nghUsfspy; css %y f S W sp;
z pi fi af;FwpJfpfhss N z Lk;

. jdiqfi sr;rkd;nraAkNgh) Nhkqfspl;%yf$Wt hagh bi d khwnf $1hJ .

fijw;
Ki
F

c
W
WO (X |
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6. godafi sg;gadgljjp;rkd;nrajiy xNujdgjjp;%yf$WSTFF (Hy, Oy O,
Py) kI EN« gadgLjj Nz Lk; mjid ntt NWjdpqgfsp;%yf$WS fFg; (H20,
NHs) gadgLjjf$lhl.

ehk; jwiNghd i~ 1 Dk; MfrpDk; ,i ze)J eHBc UthFk;tpdapd vLjyJ rkd;
nraN h;

gb 1 :rkdghil thhyijfshy;voj Tk;
i lygd+ Mfrpd; —>eR

gb 2 : Kwgngwy rkdghi | vOj Tk;
H> + O, —» HO

3 xU rkdghbd; , UGKK; xU jdik; vijid Kiw teJssd vdgij
mbggi lahff; nfhz L> KjyhJ rkdnpraa N z ba jdljjpdj;
N hI nraaTk;

] dik; H| O
, UGNKKK;c ss vz z pi f 2 2

4 ,ttpday; ,U jdiqfSk; xNu vz z pifay; tUtjhy; mjp
mZ epwcss jdijij Kjyg;rkdnraaTk;

5 an{)dpl vz z pi fia rkd; nraa tyJdJGjp; fF Kd; 2 Ir;
N T
H; + O, — 2HO

6: jwNghJ i " lg dp; vz z pi fi ar; rkd; nraa tpdap; ,IJCNjW;
Ho fF Kd;2 1 r;NhfTk;

2H> + Oz — 2H->O

(H=4,0=2) (H=4,0=2)

gb 7 jwh\gh) ,UGKK: 4 i  lyd; mZffSks 2 Mfrpd; mZ f{Sk:
cssd.vdN >N |jp;rkdghl rkd;nraaggltJ.

rkdnraagglt rkdgh bypeJ fplfff;$ba jftyfs;

rkdnraagglt rkdgh by pleJ ehk;vz z pif mbggi laghd kwik; j
fi sg; ngwKbAk; , rrkd gh by;bJeJ L nghUsfsp; nga

%V%W thaghh Nghdw jdp$W rhrgj |

tpdtps nghUsfsp; %yf$Wsp; vz z Ny

jityfi sAk; ngwKbAk; vd@k; N jprkdgh bype)

nngbAk

. tpdgL nghU

. NjppdAld

nt ggk;c | ft

1
2 d

t ggk;c
3 Njppd epof
4 tpdgl nghUsf
5. dap ;N

tp
Njp;NHif tpps;

sfs;kwk;tpdtps nghUsfsp;, awgay;epyi k.
’nJLHLT? la ntgg epy khwngts; (nt ggk; ¢ kpgglt J myyd
uggLt

#oyfs;(nt ggep y>mOjjk;kwk;t p dA£fp

f$ba
? kw)/\k,tpdtp)s nghUsfsp;nrwd (eRj kw\k; ml h)

Njpp
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c WANBHf Fkhghy  , ttpdfs; midjydk;
dgij mwayhk; ,ttppNs "N jp; N f

, b tppi sg; gww

nghUz i k moah t i '

1774 Mk; Mz L ) ; ' ) j ep Ok NghJ
tpdgL nghUs; ;U ' ; ; eff , 1 | Naahd
njh hgp dg; gwwb; ’ ' WX ep OkNghJ ¢ Ut hFk;
tpdtpsnghUsfs i ' i ep W Fr; rkk}
NkYk; "xU N jpg ; ; ep w morbfl\th Kbah)" vdTk;
nghUz;k moah t . ' ba epw moppik tpp vdTk;
$ wy hk;

Neyjp; gdpfibj; Jz Lfs; c Urpedf kmw$ba Khwwjpdf; fhz yrk; | wihghl
kP Lk; FLi tapd; epw af; fhe f. gdpflb c UFtjw Kdks ¢ Ufp g k;
fz fifpogglt epw a xggblg; ghjhy;, Uz Lk; xNu msty;, UfFk; ,jd; %yk;
, awgay; khwy jodNgh) myyJ epy khwyjp; NghJ nghUsfsp; epwahddJ
kKhwhky ;, Uf Fk;vdgi j] mway hk;

5% Nghak; FNsh uL fi wy; (5fpNghak; FNshi uL 100 kypeRy;fi ufgglt fi uy)
Kwik; NFhbak; ryNgl ;fi wyfisj;jdpjdahfj;jabdfTk; rpyps T Nhoak;ryNgl;
fiwiy $k@; FLi taks rpwpsT Nghak; FNsh uL fi wiy Nhi df; Foh a
$k¥; FLitaps; njigft pf. $kF; FLitap; epw af; fhz f. mjdgo;, w L
fi wyfSk; xdwhir; NUk; tz z k; $k€FFLitia edwif; fyffTk; Njppd
Kbejgo; FLi tap; epw af;fhzf. ,wzbL fiwyfSff{fplNa epOk; tpdi af;
ftdpJdg; gi@ nrajhy; FLi tapg; epwahdd NjppdfF KdDk; NjppdfFg;
go Dk;rkkh , Uf Fk;

d; kwk; i * I dyfle) mkhkhdph c Uthy;tpdia etk; (N gh Ki w

N> +3H, — 2NH;

28fp 6fp Hfp
; Ki wapy; mkiNkhdph c Ut hy;tpd ei | ngWkNghd t p dglLnghUs f s ; kwik;
psnghUsfspI nkh j epwahdJ njH hed rkkhf N, UfFk; |, t wwy pled >
y; myyd Njya[ay kf‘WWjjpl %yk; epw a MffNh myyJ mopfN h
vdg) njsphmd. vdN >Mww:mop pi k t ppemgpt gglfmd .

dw mwp @y . :
dWF Newgll jdiqfs; Fw epw tppjjy; xd eJ
UthfFfp;vad. "z L myyd mwE Newglt jdpqfi st b
vWVNehftp mi t vqgfped ngwgglthYks ahhy mi jj; jahh
Nutppjjw;jdiafi sg;ngwWssd vdf;fz twejhh thJZkhf

Ki o>f;zVV>fIy;> MW MflatWW}beJeJ ehk; ePug; n wwhYk

luf d; kwk; Mfrpdp; epw vgnghOJ k; 1 8vdwtrbn>my,, f Fk;
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(APP& LD]

ENTR

CHENNAI

N Nghy gy N W Nhkafsp;jahgG Ki w khglthYks mt waY'ss jdpqfsp;
, G khwhy'. mi t Fwogbt tppjjwjhd;, UFFk; vdN >, ef t ppkhaht pp tpp

vd ggLf o .
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mwi f k;

. eR, dW mi kahJ c ynfdp;ahahf Fk;t hd; dW mi kah) xOf F
WS ;

el ,yiynadys CGkpy; captNs , Uffh)] vdgiid ,jjRfFws; ekfF
czhJfpd. kwwca;tmiqflsg Nohy Nt eth capitho eRbdg; guf N z Lk;
ri KjjysJi tJ;y;>RJ;k nrajy; kwhk; ngghdk Nghdw gy nrayghtfS f Fk; eR
ekfF , dwai kahjh cssd.

> jwi\gh) eHA xU t ahghug; nghUs hf khww\s J. ngUfpUkK; kffs;

nj h fa|n|hY ; thofi fKiw kbwngfspdhYk; Nitfs; mjphpd eR sk; Fi wed
. eRsqgfspyss khRffs; ka\k gUtepy khwngtf s ; Ki ogngho;bg,

pd Vwljj eﬁt;e;bbhfjgj wWiJdssd. ek; thotpvf ehk;

p
urhhedshNshk; vdN >eRdd nggJ ek; xt nt hUthd fli kahFk;
gz [\%& kwWk; gadfi sg; gwvdk; eR khRgLj y > eR,

_ ,gﬁpemlfry;%dw gqF eRdhy; MdJ. jpitpt kwk;thA Mfp %dW
epyfsp;eRcssd. GCkpp; Nkwguggy; c ss eR Kffakhf ngUqflyfss>J Ut
gdpflbfs;: kwik: gdgghi Wi sy ; ffe golfml. KkPKssit Vhpss MW s kwhk;
epjjbag;cssd. ek;cly;$l 6% eRdhy; MdJ. Mdhy; mJ ntspggi | ahf
njhojpiy.

Njapyp; gb eR xU epyahd NHhk; Mdhyskpdhwwi y nrYjJkhghl
il d(Hy) kwWk; Mfrpdhf(O) ogtbm. Kkpldhwwp; %yk; eR %yf$Wi s
ot Fk; nray Ki w ko dwgFjjy;vdgglLk;

eRkpdmgFjjy;

eRo; kpdhwgFjjiy xU Nhidag;cjt@ld;vspy; eggbf KbAk; , ef
Nh’ldapl mi kggy ; xU fz z hb Ftha;ﬁ)s,,uzL fhgd;jz Lfs; nghUjjggl L

%dwy ;xU gqF eR epgggglf pu .

Nehki wfhgd;jz L MNdH hf Tksvj pki wfhhgd;jz L NjN H K Tk; nraygLf pu
,w L Nhid Fohafs;gljjw;cssthWfhygd;jz LfSI1d;nghW jggl bUf Fk;

Nhidf; Fohafs; xU Fwagpl tbAthy; epgggglk; ti u kp; jz Lfi s
kplfydfSld;,izjJ kodhww;nrYjjgglLfmd.

epggggl | t PAffi s vhhk; jPFrrpgadgljjp Nh pFk; Ngh) NjN hbYss
t PA “ghgy vdw xy@ld; mi z fpd. ,e Nhid i lgd; thAit cWp
nrafp . MNdhbdUfg; nfhz L nryYk; j PFrrp NkYKk; gleTkhf vhbpw. , J
Mf] pd;thAit cWpnratmd. i Iy d; ka< Mf] pd;thAt o; t ppk; 21
MFk; vdN NN hy; Nfhbf gglLk; xt nt U ,wz L gqF |‘ I d; t bAt pfk;
MNd hoy ; xU ggF Mf] pd;t hA Nfhbfgglf pw .
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21,0 O ™A ', op,+ 0,

eRjahpjy;

_ 178IMk; Mz by ; n° N‘ntdb~>vdwquf|y.t|®th hy; eR KjdKjyp
jampfogltd> mjdNf tp G“pAk,cN/ gfi s fejf mkaJId N h FkNghJ

i lygd; thA ntspbW i —>fzt jhh,  ntspaWk; i U d; vspp; vVhak;
jdtkf;nfhth , Jid vhh FkiNghJ pk t p s nghUs hd eF?,cUthfpvJ.

b

Zn + HySO4 D E-I-’ ZnSOs + H2

2H, + Op |:| D" 2H,O

M/hf Mfiril i lyd; %yk; xLfFjys fhwyy; i
frwmy; i " | Nhfhhgdfi s vupjys» Ng W wwy ; eR ¢ Ut hf pw .
t pqFfsp;Rt hrk; %y ki Tk; eR nt s pawnggLf .

CsH1206 + 602 |:| B—> 6CO2 + 6H,0 + Mwpy ;
FSTNH Mf] pd;fhngd: oR
il MfirL eR

n dwoNntdb] ; xU Mqfpy erJttayfslbmwp
i . i

, awgayhsh, M Hw, , th i
mwaggl t hhy i - !{ d VSHW
nrwd kpf mky fS y e i
nrwd kp f fhuquI .J

Matfqfspy;eRjahpjy;
Mat fqfsy; eRbd

nghUj j ggl bUf Fk; kKK Wa

etht @ap d CV_l\II?J]fanSIJM

NghJ khd  ms hwM d
, KKi wap ;fi ungHszwJ}a

efd;gz Is;

ebhdJ ekfF kpTk; goffggll ;02 Fisf;nfle Lssd.
ry , awt py; kwk; N jppy; gz &s;f ff gILssd

,awgay;gz &s;
m.jdik

Jla eldJ xspCLUtf$ba xU njsphd jpt khFk; mjwF epks kz ks
Rt Mfmait ,yiy.

M. nfhippy
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Jla eRd; nfhepyahdd xU tspzty mOjjjjg; 100°6C MFk; , €]
nt ggep yapy; eBdd nfhpy ebt phf khWpd. mOjjk; mjphd FkNgh) eRd;
nf h epy mjrbhbﬂwj c jhez khf >c ah,mOjj ri kawfydp; (Pessue c ooker)
ntggepy mjphdbtfgoggLkNgh) ri kawfydp; csiNs ¢ ah mOjjk; ¢ Ut if pu.
, 11 O0jjk;eRd;nfhepyia mphhfm. vdN fydp;c sNs ebdd 100°C fF
l\kYk;jpltep')yaM/Na cssd. Mjyhy;cz T tpuhf ri kffgglLfpd.

Jla eRfBfh k;, awgay;9z i sg;ngWhs s J.

J}laeRd;nfhepyahdd xU tspgz ty mOjjjjp;100°C MFKk;
J}a eRd;c i wepyahdd xU tspzty mOjjjjp;0C MFKkK;
JlaeRd;ml hjahdJ 1 fgnr kPMFk;

,) Ciwepy

eRd; ciwepy OC MFk; ,tntggepyay; edd ci wed gdpflbah
khiWEpd . mOjjk;mjphtFkNgh) eRdl;c i wepy Fi wfpw.
J9mihjp

miw ntggepyap; eBss Ftisa®s; Ngh ggLk; gdpflib kpffpw.
Vnddy>gdpflbap;mihjahdd eRd;mihjpa tp mjpk; Fspfihy ntggepy
OCfF fRo nryYkNgh) Vhag;c ss eBdd ci w Mukgpf p .

gdpflb Nky; efUk; | Nlths; mjd; kP mOjjk; nfhiffphis; , €}
mOjjk; gdpflb ciwepyi af; Fiwfpd. ,jd;tpsthf ] NIlbd;m ;
gdpt cUfp | Nlthshy; vspy; gdpflbapd; k& rUff ayf

LNIth{s;KdN:inperkNth mOj jk; Fi weJ eH kP Lk; gdrbfl

,t1hW c i wej gd;bflbahdJ mlhjpFi wtp;fhz kh anpl
teJ kped Vw KOtijA gdpfl bahy; %pr\U gdpfl ba
nt ggff1jJk; gz ghy; gd;bflbahdJ Nk wGwv nt ggepyi a fRo nryy m
vd N > ngUkghy hd eFH‘o c appgfs; thof$ba Vuap; fBgGnK;
KAW jwiy. ,ef fhz jjhy;jhd;kpf;fLi kahd gdgnghod fhyqfsrf
css jhu kwk; tgqF Kkpit capogfs; cap, thfpw
nt ggep yfspy;eRd;mhjahdd mitti z ag;nfhffgglblssd.

ntt N Wntggepyay;eRi;mlhjp

nt ggep y mihjp

0°C 091 f gnr kP (gd | b)

0°C 097 f gnr kP (eR)

4°C 1 fgnr kP

>4°C <1f gnr kP

c.eRd;mrhhz t pphffk;

rkkhd  ep wAss gdpflb kwk; e d viLjJfnfhz thy; gdpfl bad;
fdmsT eRd;fdmsit tp mjpkhi , UfFk; ,J eHl;xU mrh hez , AWgRY ;
gz ghFKk; , kaki yapy; nt ggepy 0°C fF fRo $1 Fi waf$Lk;
nt ggep yay; eR Fomfsp; css eR gd ;bfl ci welt pk; J
fdmstg;tmwhfjij VwgljJk;Fohafs;t Yt hf ,yvht pthy:t poysfrg mny
nt bgCk; Vgl y hk;
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C.cUFjyp;c sSi wnt ggk;

xU Ftisag;ry gdpflbfs; ntgggng;ggIthy mi djJ gdpk; ¢ UFk;
tiu ntggepykhdp ntggepyag; vej cahtA ,ger nraahl. gdpflbap;
epyi a ererbJeJ Jrut epyfF KkhwWtjpy: ntgg Mwpy; gadgLJ;ggLfrwJ
gdptlb jzz B KWW jwFj;Nitahd ntgg Mwwp;msT gdptlb c UFjyp;
csSiu ntggk vdW mi of f ggLf pw . gdﬂ)flbahdJ k;ka; mj csS|w
R/}Fglgm nflz LssJd. mjd; kjpG 8 fNyhps/fphk; myyd 336 [ y/fpk;

v) eRMt phyp;c sSi wnt ggk;

ethdJ 100°C ntggepyi a mi | Ak; Nghd mjDila jpt epyagped t hA
epyfF khwpki [ fp. vdkseHd;ntggepy 100°C fF Nky;c aud. Vnddwys
nf hLf f ggLk; nt gg Mww ;nfh pFk;eRd;ep yi a kI LNc kKhwWM pw .

k&; kwk; ,iwrpa gdpflbas; itggjd; %yk; mjld q z hild;
gukhpf KbAk; gdpflbap; mjp csSiwnt ggj;hy gdrbf b c kNth
k@fsype mjp msT ntggiij cwlrpnfhe L ztpd Flwe;
nt ggep yap;ePt fhyjjmk nflhky;ghJfhif cjTipd.

, e ntgg Mww ; etht paps; Nkpfggbfpd. vdN ,J eR Mtphyp;csSi
nt ggk; vdgglLk; etht phdd KkpTk; mjp Mtahyp; csSiw ntggjijf;

nfrz LssJd. mjd;kjpG 40 f Ny hhg/f phk; myyd 2268 [ y /f phk; MFk;
V. jdnt gg W3 j pd ;

xU nghUsp; xU myF ntgg epyi a j ] xU f Ny hp nt ggk;
Nitggltfmd. mjd; mjp jd;ntgg WG j #1h Tks Fsprrphf Tk;
mjp Neuyij vLjJf;nfhsSk; ,thy;> itjJf;nfhss KbAk; eRd;
,Jjifa 9z ghdd  aejpgfi s S bt . NbMNal t by gki g

gadgLjjpebhdd fhh , aejpj@; kB’ Rod jij cwl@rpnfhsSk; ,jdhys>
Cae pk;kpTk; #1 hf hky ; ghJ f If | ggLk;

Njppy;gz &s;
m) ypk] ;ihsp;k® tpd
J}a eReLepyahddJ. ypk] ;jh s vitp khwKk;nraahl.

M) epygjdik

eR xU epyahd Nhkk; rhihz ntggepyap;ntggggljJkNgh) jdiqfsh
||t”y;y vd D ks 200°0C-apy ; 002% edd rpjed i 1 d; kwk; Mfrpd;

om0 U8 - o, + 0,

, ) tpdAfFk;jdi k
el gy pdfsg;tpdAifph‘ nrayglfew. cyhgy i Iy d; kwik;

FNshha; t hAffs; #ha xspp; Kddpya g,tpd h. vdPks rpwsT eRd;
Kddpyag ntbng t dgnwai‘ It d;FNsh u | jUfpW.
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H2 + CL2 Dﬁﬁ 3si” 2HCI

JQc NHhHqgfSlId;tpd

eRry c NyhfqfSld;tpd Gdpm. mi w nt ggep y
KWA; fhyrpak; Nghdw ry ¢ NyhfqfS1d; eR mj Nt fkh
eBId;tpdGhe;J i Iy d;t hA kwWk; Nehbak;i © TuhfirL
,tipdag;ntspalk;nt ggijohy;i = lu d;thA jEgbjJ vhak;

2Na + 2H>O U [ 2NaOH + H»

nkf dPak; rw kejkhdd. ,J #lhd eBld;tpdCe) i [|dd; kwk;
nkfdPak;i ~ lufirL fiwiy mspfpd.

2Mg + 2H,O 0 O, Mg(OH), + H,

c \yhfgfs; eBld; tpdCGeJ M
pgwd. , UkGvdgd mjjifa cN
'mjld JU vd mi of f pWwhk; , U
WAK; thfdqgfsy; gadglLfpud. ,

jjiy mhahdk; vdV\k $wa<,

fi ] Lfs; kwhk;
hfgfsy; xdWs, J
kghdJ. epwa flblqgfss
Ukgp; nkJt hd kwhk; g

j kpk; vej ntggepyapk; eBld; tpdGuahl] Mi fahy; Fohafs;
nfh pydfs;c Uth Ftjpy;jhkpk;gadgljjggLfp .

c)mNyhqgfSld;tpd

nrQR hd fhgd; fyfh eBt Ald;tpdGey) eRthAit (fhgd; Nkhd i rL
+HiC 1y d)c Ut HFfmw.

c+mo 08 5 co+H,
FNshhol ;t hA eRy:fi weg i | Nf FNshhp:mkyjij j Ufpw.

ot + 2,0 O TPOSPLS sncL + o,

eRcyfshpa fi ughd;

fi ughd; vdgd gw % [ N-hkqfi sAk; fi uff$ba nghUshFk;

thf>chf|uyg [ ,chflmghUsHTkJﬂ)ofpvJ K ww

xgghi fag;jz z Ndf nghUsfi s fi uFk;jdpydtkhd

J. ,J cg ' jbgnghUs ti s Ak; N d»> ghy; Nghdw

M i i rL Nghdw thAfflsAk f|uka

. fptjj : i U Fk;jdi kapd ngw\ssjhy;
@ fi ugghd;my mi of f ggLf pw .

fAlrpfz z bap; kP gy nghdi ka ti saqfis cqgfshy; fhz ,aYk;
it eBtpFg; gwF vQrp fi ug jbgnghUspl; gbt qf s Hk; eRy; c gf fs>
jhdffs; kwk; mRijgfNs fiuedssd. gpt Uk;fhz qgf STfhf eRy;fi wedss
c g fs;Kffpkhdjhfpw.
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shpF mt rak;

it Nhfpwd.

Nitahd mjjahrpa jhffi s toqFfpwl.

fifsy; ei IngWk; thotpd Nitahd N jppy;tpdfs;
;CjtAINd ei | ngW dwd .

Foha; eR-ej peR kwk; fg wW eR fi uej jpgnghUlfi s ngwssdJ. Mdhy;
ki oeR kwi\k; t bf Iba eRy; fi vej jpgnghUsfs;, Uggjpiy. vdN mit
ebht pFggmk nghli ka ti saqfis cUtHFtjpiy.

jbgnghUsfs; kwik; jhiffs; jtp> eBy; f
,awi f eRMjhigfsYk;fi vej epyap;fwWcssd.
eﬁy Mfrpdp; fi upd; mjpkh cssJ eRy; fi uej
fhgdsd | Mfi] LId; Rc<h; 356% Mf] pd; cssd.
fiuvelss thWKffpkkdjhfp\U.

eRy;fi ueJss fhwWc apqgfs;c appho , dmai kah jhf pu .

k@;eRypley Mfrpi d gtppjLjJ>nrTsfs;toahf ePunt spawMpd. eRy;
fivej Mf] pd;, UggiiNyNa k@fshy;eRy;t ho Kbf pw.

xspNHiffF eR bho;jht ugfs;fivej fhgd;il Mfiril gadglLjJfpwd.
eRy;fiuvej fhygd;il MfirL Rz zhk@d;tpdCGe) fhyrak;i gfhhgNdli |
c Ut fFfpw.

ejijfs>rpgps; Nghdw fly; c appgfs ,fhynak InggNdlbmeeJ fhyrak;
fhgNd 1§ | gppnj Lig mtwwol;$Lfis c Uthfp;nfhsfpd.

Fbff cfej eR

ePfIyp eB p nfhz bUf Fk; nghOJ c¢ di d mW|aH<y,ePfIy ePu mUejp
Wny;cdfF vdd khpahd cz hffs; NhdWk? t he thtJ
NhWmph? ,jwk eRy;fhz gglLk; mjrbstghd c g Ns fmzk
'fIy;eRYK;35prrbak;FNsH uL chfye.;lssJ , e tifa
w oof fggLfpwW. ,ef ebhdd Fbggiwr cfejjh ,yiy.

1 Kjy;ZpcgGfyelss eRu Fbff c fej elhFk; rhhez c
Nsh ul jtp rppsT fm[[ak>nkfdP;ak;>ngchr[ak;>J hkpk; k
Sk; eRy; fyeJ ssd ,e jh cogfs;eBfF R t AbLfpwd.
D j , dwai kah J. l\kYk;>FbeRy fhw\k;fyelssJ

¥; (Dead Sea) eRd; c g jdi k kp mjpk; ,j CQ& e;i)\/\ej xU

Vnddg; ,J xwiw elhhhji]j kILI\k ngwh\s s J KWAK ;
Yld;,iszggltmy- ,J eyjjhy;#oggllssjhy;eRMtaht JId;
[ kap; msTk; rthf mjphpJ tUFfp. |wi\ghl cgﬁj i k kp
UgJWfIytmcamqfs mjgthoKbahJ. mjdhy;jhd;,
,vdWml of f ggLf pw .

Fbff cfej eRd;jdi kfs;
FbeRd;jdi kfsh d:

FbeR epkwyw kKwWAK; kz kww .

FbetdJ njspej epyap;, Uff N z Lk;

ghf Bhah>i t u ; kwiMk; GNUW NN h Nghdw Ez Z apps; ePfggltjha;, Uijy;
N z LK;
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 khRffswy ha;, Ujjy;N z Lk;
e ekd clYfF Nitahd cglds; kwk; jhRdffs; , Ujy; mtrak; NKYk; eRy;
fyelss thAffSk;eBf F Rt A+Lfpdwd.

eR J}ai kahffy;

MW Vip , ; ; rit Pk; klLNc.  kPKssit
gdggh w s Hf : wvy pled ngwgglk; eRy ; KhRf § s ;
, Uggj hy ; eld J ' . NcYKk;, t wy ; ghf B)mh Ngpdw Ez Z abs ;
cssd. ,eeR d ; R ; ' Fidhy guTk; Nehaf s hf @ |IghaL>
fhyunh Nghdw t @h ; d . R”bth nrajy; mtrakhFk;
gljjp: eR Rurbhg ; yfs; nthffggllssdJ. , €]
to;b(lwhs gwwpf Ro f ;

Xtnpt U t U Kk; 46 kyypd; Foei jfs;tapWgNghf f plhy ; , weJ
ekd Rfh hk; ka\k c Iyeyjjpvfhf ehk; J}aePuNa gadglLjj N z Lk;

t Bgbt hffy;
eR Rj j b hogp ; gbep yfs;

MW kwi\k; Vhbs y iJed ngwggLk; eBdd ngha fydfsg; Nfhdofggl L gmf
fodfi s t Bgba nrat j W hf vejt p mi rTkpdw  ebhdd
epyep jgglbfm. ,jdhy; khrhdJ nfhsfydld mbggFJraW, gbf pJ .
Newfsy,; toegbji
Nfhofgglf . e
tegbt iy Jhpgglj

y erggLJ\JtJthf Hth gbf hukhd J
eg?t}mﬁ VWK ; vd | Nk ; ngch~ gbf hkhdJ khRl d; nrheJ

tbfltjy;

t BgbT nfhsfydgple) ebdJ tbfltjy; fyD
tbflLjy; fydp; mi kgghdJ kz y» $omfys>fyfhp
MdJ. ebdJ ,e mLfFfsp; tophf c sspgF
ePfgglt epyapy;ngwoglf pd .

Ez Z ap ePf k;

fF eRwpk; nraagglfpu .
KWWK ,fhdf;bqb mLf Ffshy;
knghOJ > wap(k; khRf f s ;

t bf I b ngwggl | eRy;bJe.,J f kps; kwnk; ghf Bmh ePf k; nraagglLt j wf hf
Njp Ki W FlgLjjggLfmd. ,ee;bot;wthf FNs hhol ;  kwhk; XN hd;
gadglLjj ggLf pu . l\thkhdsT FNs hhol ; nriffgglk; erbothdJ FNshthvw\k'
vd ggLf pw . tbeL jy; fydyped ngwgglt ebdd FNshha; fydy; Ez Z apy
ePfk; nraaggLt j wihf mDggggLf pd .  NcYk; f ki s moggj Wi if~ Xnr hNd wpnk ;
Ki wfFlgLjjggLfpd.

eRo; KP fhwW kwWk; #ha xspa glr;nratjd; %ykh Tk; Ez Z apy ePf k;
nraayhk; fhwypf Fk; Mf] pd; kwk; #ha xsp eRYss fpRkpi s mopFk;
fhwvp d nrYjJtjd;%yk;fpkpi s ePfk;nraagglLk; Ki w f hwNwwk; vd ggLk;

vip; rt T gut y; (Reserve Osmosis) vdgd eRypeJ khR kwhk; f pkp ePf k;
nraaggLk; Ki wahFk; MNYk;,it eRd; R ti aAk; $ILfm. RO vdgjd;
t o hf f k; Reverse Osmosis MFk; NkYk; rg RO fifspy;fpkpi s mopff; $ba
GMCjh (UV) myFfs;ePuR jggLjjYffh ,1k;,ngwWssd.
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eRd;fbdjjdi k

Jz pis ntS gJWF ehk; NhgG kwik; [1hp[ z {1 gadgLjJf vk, it
eBld; Eida cUtH Jz;b it Fk; mOfi f vspy; mfwMpd. eRDs; gy
c gffs; Kkw; fiudssd. Fi wejsN jhffs; fiudssd.
FiwejsN c g&s ePu ehk; nkddB vdf pk; , eeRy ; N hgks
bl hn[ z Lk;VS[j)Iy;EI uapd c Ut if Fk;

ry Newgfsp;c oG kwk; jhlffs; mjpsty;fi ueJssd.
" tky vdw gbit VwglLjJfpud. ,|t mOfF ePFjiy
K hwWE ol ,ttifahd eddd fbd eR vdw offg
nkf d Pak; ch‘Ns eRd; fbdjjdi kf F fhe khFk; fbdj
kwik; jwhypk; vdw ,wetbt tif czL hyp f
nkfdPajjo; fhhgNdl; kw\k; i gfhhgNdl; ¢ shy
fbdjjdi kahdJd FNsh uL kwik;ry Nyl ;c g s hy; p\U

j i
gt
V

fbd kwWk;nkddBy;Ei uc Uthy;
m. fbdeRd; Fi wghLf s ;

e it ryit nratjwk Vwpit myy. it JzpSlid; Nhed ] fk?
c Ut hf Ffpw. NcYk; NhgG kwk; bl hn[ z Lfspg; nray;wd Fi wffpw.
NkYk;dz pi s Ak; NJggLJJf}wJ

,J Nkpyg itffgglk; ghijpgfs; kwhk; nfhsfydp; kB fbd gbTfis
c UthffpNjggljdfpu.

njhopwh yfspy; gadgljjgglk; vejp ghf qf s ; k& gbTfi s Vwgljjp mt wwd ;
nrayjm d Fi wifpw.

ePt fhyjjmk , eePugUfphy;t apW c gh jfs;Vwglk;
,aejpmghfqfspyss gbTfs;

M. eRd;fbdjjdi ki a ePFjy;

iwihyp kwk: epeju fbdjjdikia nghWg fbdjjdikapd ePFk;
Ki wahdJ KhWgLfm . mtwWs:ry fR nfhffggllssd.

nfhpf itjjy;

W hy fbdjjdi kahdJ — nfhjpf
#LgLjjogLknghOJd  fhyrmk; i Iy d; P j '
t bf Ibfs;%yk;,ji d ePfphy;Fbggi Wk c fej edd fdJ fplffp\U
ryitr;NHht Nhjy;

ryit NHht Nhggjd; %yk; epeju fbdj; jdi Ki
NHHPJ FNsh WL kwk: ryNglLfi s fi wah :
tbf Ibfs;%yk;,tw wvspp;ePfppyhk;

mad p ghix hwk;
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eRol; fbhdjjdikia miwMjwid kwwU Kiw madp hkkww\k MFK;
e d madp ghhwk; nraAk; gpp f S s; mD gfk; Nghl fhyrrak kWWk nkf d Pak;

madps;Nhbak;madpshf kKhwwggLf @dwd. ,J fbd ePu nkd;ebh khw\W p .
thy tbjjy;

jwhyp kwhk; epeju fbdjjdi k , wz i | Ak;t bflLjy; Ki wahy; mf wyw hk;
, KKi wfF clgljjggll go; ngwggLk; fharrm eR thy tbeR vdW
mi of fggLfpd. ,dJd kpTk; J}a; kahd ebhFKk;

thy tbeR kwik; fhart@ eR R tah , Uggipiy. fhwWe fhgd; 71
MfirL kwWk;j hffs;fi ueJssjhy;FbeR, dp kahd Rt ngwh\ssJ.

eR khRglLj y ;

kdp nrayf
vdf pivik; j §F 't
Nhffggltjdhy;e
apay; khwafi
Rj;dtkia ms
psTfs;VwlLk;

jkpfjjo;eRMjhqgfs;

edeR Mjhgfs; xU r%fjjo;t PL c gNahf kst prhak; kwk; nj hog;J' w F
gaDssjHhf Uf Fk; , twhs ;. NkwgugG kwilk; ey jjb eR mlgFk;
eFJfoqfs> Vhps ;  kwik; eﬁmhlbs NewggG Rl s vLjJffH Lfs;
| Kpeh by ; 61 eF';foqfs 17 ngha Mng, gLi ffs; kwk; N humak
eF;nijfs; cssd. Ki oePu Nfhbf Vhds; ka\k; eR nj H bfs;
ki oePu N'fhof Vhbs; kwik; eR nj h bfs; ghkghakh | kpeh by; gadgLjj
tUfdwd. epjjb eR Mjhugfs; eRLi ffs; (Aquifers) vdW mi of f ggLf o wd.
GkpF mbapyss fuLKu hd kz y; kwwk; ru sfsp; mLfFfi s emLi ffs;
vdf pwk; mt wAs; , UFFk; rW Ji sfs; ki oeR G-ey Nfhdfgglk; |pej
fg Ws; toahf eyjjb eRbd gadgLjJtJd rhjmakhFk;

spl,tpsthf eR epyfspy; Wwlk; 1] eR khRglLjy;
p st

Rfy
S
o)

pff; $ba N jpnghUlfssfoFeR : fodfs;eRy;
gol k;mi I fpwW. , ffygglk;eRy; i pRY ; Kwik;
ngLJmeJ J eRd; jui ' o qf S fF

c j a
er mJ. KhRglt ePu gUFtjdhy: kdj iy fLi kahd
t

fplfff$ba  NwguyG eRy; 0% tprhak; kwhk; eRyghrdjjmf
gadgLjjgglfpw.

eR khRgh bd ; Mj higf s ;

cqgfs; RWGMisp; css eRpyfis hhtF Ngh)  eR KkhRgLti jf;
czh:Efs i taww KWK | §F tﬂ)stﬂ)Fk;nghIfs fod kw\;fod eR
, Uggi | gfshy;fhe KbAk; , e nghUlfs;khRgLjjps;vdW mi of fggLfpwd.
,e; thng; s,gyNWtorbsg; , UeJ nts ﬂ)ggprlwd nghJt it eR,
Mjhigts; ,awi f kwhk; kdpdhy; c Ut Hifgglt nghUlfshy; khRgLfpw . mi t
betlfgngjggILssd.

t PL c g\l bl [ z Lfs;

eR khRgh bwF t PL c g\ahf blhm[ z L xU Kffp
,ayh) blm[z L NjpgnghUlfi sf; nfhz Lssd> mi t
NcwgugG kwik; e jjbeR , wz | | Ak; khRgLj J f lwd.

gadghL k&; kwhk; gw c apigfi s ghpfmpu.

KWWK ; owgi ray ; Ez nefppdz Lfs;

i kf NihgP] (Microbeads) vdW mi of f ggLf pwd.

rUkjij Rjk; nrajys> gwiy nkUSILjy; Nghdw gyN
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ehk; i kf Nuh gPfs; mit ek; tbfhypy; nrdW eRep yfi s
k& ; kV\N\k gpvtgqFfs th;WanrayH cz Z fpwd.

fodeR vdW mi of { Nwk;

odePu Rijphdf N z Lk;

; fh;kg; nghUl s> t PlLg;

NjgnghUIfs i ; . NYk;,J Neh a
apfi s Ak; nf hz ;

hRghl bd ; kip gngha M ;R j I'h fodeR xU eghJz p
kijy> FSpjy; N;Jhd 135 ypth ePug;

eRd;t PL c gNalf g; gad ghL

t PL c gNaif jp kwK; nef ppfogdfs;
nefppc sspt jpf; fodfs; Vip MW kwik; fly; Ng
N Uf pw . nef pps ; tbfhy miljJ kNyhah kw\k; anF
quolt pwW . eﬂepyfsg css fodfs;eR ho;c appqgfi s gh pfp

t Pfsyped nt s PpaWk; nef ppfogdfs;

tprhajjy; nefpp jhsfs; gadgljjoglfpind.
nef ppj hsfs; kP Lk; kz z tWwWNa t Of gwd. nef pp;
cile)J Gkppss @Offshy;cz z ggbfpwd. ,J
kz Z tFk;jQF tpstpFk;

Gerponfhyyps;
i el N Lfs;
hzt N | o;
Sf j 8F

tprhajjy; gadgljjgglk; c wfss GAj rinfhyyps; k
ki oeRy; fi ueg MW s; k\AN\k,VhbS,l\dew eRpyfspy; g
Kwk; gl Ngi; Nghdw CltrgjJftNsh  ry  erR; |
nghUl fi s Ak; erpyfsg, Nhfpwd. mit eR ho; ¢
tpstpFk;

nj hopghi y fof

knf
Imf

i
a

rai des;>thqak Nghdw erRf; fo ﬂ'f S
hky; eRep yfspy;ntsmpgglthy; kdph s
fis ghptpd.

ke r
gol
aa q

gy njhoprh yfs; <ak;>ghur
ntspﬂlfplwd ,ef fof Rij rbhb
jh wfsst ggFfs;kw\k;eR ho;c

vz nz a;frgfs;

fly; glfi ffF fRo nghma mstpg; frrh vz nz a; kwk; , aw f
, Ug¥fs;cssd. ngUqgflyfspy; frrhvznzia nngisaﬂltJﬁYk>
nryt jrk;tpjJfs;mjphpdssd. vz pnz a;frdgfs;eR khRgh i |
,J eRho;capqf STF JF tpstpFk; eR Ncwguggy; kpf Fk; vz nz
xspaj; jLifp. eRy; fi vejf Fk; Mfrpi df; FiwJ fIy;camqufF
%WrRiE Wy VwgljJdfpd.

nt gg khRghL
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mdy; kw\k; mZ kp; epyaqfs; kwhk; gy njhoprh yfsy; Fsg@gllbk;
Nehffqf SffH mjp msT eR gadgljjgglLfmpd. Fs@l Lk, NehffqfSffhfg;
gadgljjggl | eR kP Lk; ejpF myyd ogw eR MjhtSfF c ahjggll
nt ggep yap'k; N jgnghUl f ST Dk;nt sphwwgLfm . eRd;, ef ntggepy fi uej
Mfrpdp;msitf;Fiwfp. ,J eR ho;c appqgfi s Nkhrkhi gh pf p.

nghJt d khRgLjjbs;
khRgLj jbs; nghJt hf t PL c gNahf khRgLjjps >N shz ; khRgLj | ps; kwik;

k
njhopmrh y khRgLjjps; vd tifggljjoglfpwd. gyN W eR khRglLjjpsp
%yqf Sk;tpsTfSk;mltti z ay;fR fhHigglbssd.

k hRghL | Mj hwgf s ; | tpsTfs;

t PL c gNaff k;

NHoak; ryNgl Lfs; KwW\K;|Ryi t]Jdls; kdphspp; mit tshrp

ghl Nyl ; dgngUtf ks>  ewkgay ;
rRjjdi k KWWK ;

hs kyyh rAFi yit

VwglLj J f o wd .

fi uej

3

Nefpp , 1 ofs; Kkwk; Nefpp Mi | kw\k; Kb>
Ez Z apps; moF KWWK ; N hy;
nghul f s ;

Nsh ik

Gerpnfhyyps;

A~ X
-NQ

—~—ZzZQ K X
mEJJ._

<aksnkhF e A kpks
FNk@k; KWk Mbrd p;
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errhfpvu egjjb ePu
kd

XtnthU eddBR %yjjpk; Ez z m nefpp fhz gglLfpd. MH bf ; kwi\k;
mz {hbffp;c i wgdpeRyleJ Mofly;jsjjp;mbggFjahd 5600 kPt h Mok;
tiumit fz Lgbffgglbkssd. cyfk; KOt Jk; glbayy; mi [ffgglt eR
kwWk; Foha;eRy;Ez z @ nef ppfz LgbffgglbssJ.

eRkhRgh i I f;flbtggLjdjy;

eBdJ tpykjogwmw >mJ ek;thofi ffF kpTk; mtrmak; Mdhy;,dW
bjjlt xtnpth eRepyfSk; nefpps; Kjy; gy erRg; nghUlfs; ti uaghd
gfshy;khRgl LssJ.

ekd tpykjpgwmv ePu khRgh bypleJ fhgghww ehk; mi dt Uk; ¢ | dba
eltbfi f vLff Nz Lk; eRkhRghi lj;jtpggiwhd ry vsm Nahri dfs;f
nfhLffgglbssd.

hf
Ro

. k”;tkf;'lj'l?tk nflre I N jpnghUlfi s gadglLjJtdlid; erR blhp[dz tLfi s
jt ;
gUjjpNohdw , awi f , i ofsgJed jahhdfgglk; Mi Ifis mz pJldsi eyhd;
Nghdw nrawi f , i ofshd Milfs;mz pijj;jtpif Nz Lk;
nef pps; Nghdw fodfi s eRepyfspy;tP Nz thk; tPLF;fodfi s vgNghk;
kWRowrp nraaf $ba> kWRowp nraa Kbah kwk; lek;jdtk nfrz tjh
obd f Tk, j dhy; eRchRghl f 1 Lggljjy hk;
tPL fod ePu Kiwahf Rjjphdbf N z Lk; NkYk; jfpd tpstpFk;
midjJ nghUlfSk; mgpeJ mifwngg N z Lk; vdiN fopgi Ws;
RijogLij TKiNHLagfSfFkimij kP Lk;gadgljjyhk;
Grrpfliggh bwk N j;nghUl fSTF gight capyGerpnfhyyps;( awi f Gerp
fl1igghl) gadgljjyrk;
kL rhz ke NHLtf; fodfs; kwik; ri kayi w fodfs; Mfpat wwy fleJ c WK;
jahpyd mtw wgadgljjyhk;

nj hoprhi yfsyplel ntspawngglk; eR nt s pawngglt j wE KdG Rjj phdf ggl
N z Lk;
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myF - 14
mky qf s ; KWk; f higf s ;
mwi f k;

khz t fNs ekKila mdwil thoty; nttiNW tpkhd
gadgLjjp t UfpNaek; Gp jphlir>vYkpir Nghdw go
RitAilait. ,it mkygjjdik thaegjit vdggLfpwd.
NhgG nghdw ry nghUlfs; frgf; Rt cilad.
mi of fggLfPdwd. nghUlfs; mkgk; myyd fhyijf;
mky gf s ; kwk; fhugfs; vdwy ; vdd? mkygf s ; kwk;
ntjapy; Nhkqf s ry xdwhFk; mit mwppypy; xtnt
gqi ff; nf ez tssd. FspYfFg;gadgljj ggLk; NthK
vyyh ,1gfspk; mkyqfSks f :
xdenfdet G‘qaf$baJ
k\AMk;vaANr#oyh(  Kitpjdtk;t
gadglj J k; kUed
gadglLk; kUeJ fs f
nf OgE s ; mkg fS
cssd. Hjj
mky af's ; kak hgf
gwnpf hz Nghk

mkyqf s ;

mky k; vdw nrhyyhdd GG vdgnghUs gLk; “mrp] 3

nkhopnriyypy; , UeJ tUtpfggltd. vdN GpoaRit nfhet
nghJt Hf mkgqfs vdggLfdwd. mi djyJ mkypqfS k; xdWmyyJ I

,Tgngaherpnraajjff i I d; mZtfi sg ngwesd.

fluka nghOd i " ldgd; (H+¥) madpi s ntsphfpw.

i~ | NuhFNs b ; mky k; (HCL)> ry g@\hb ; mky k(H2SOs) kwi\k; i el b ; mky
,t;mkyqfi s eRy;fi U FknghOJ(H+) i ~ I d;madpi s nfhiffpd.

7 Pa

=

03X =

wn x
-V

i |NJhFl\BH'ﬂ);mk}yki|'|:|ﬁ_’ i~ INhdpk;+ FNsh uL
mad p mad p

HCI + H2O — H30* + Cl

rygé\Rb; mkgk;+eR — i~ I Nhdpk;+ ry Nyl ;
mad p mad p

HxSOs + HO — H3O* + SO;~

]tPd; et Njppyhsh mh 8p] ; mkyqgfs; gwwa xU nfhsifia
Kditjjhh mthd; $wggb mkpk; vdgd eRfi wyy; H+madps; myyJ
H:O'madpi sj;j Uk; N j gnghUs hFk;

mkyafs; mt wwd; %yqfi sg; nghUjJ fhx kwik; fdg mkyqfs; vd
tifogljjyhk; ry;y mkyqgfs; ,awifap; css gogfsy fhafwhspy;
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fre ggbfpdwd. , it fhx mkyqgfs;vdggLk; vbLjJffhHth rbhd; mkyk; | hhi bhb;
mky K;

fhe mkyqgfs;kwk; mit ¢css nghUlfs;

mkyj j ol ;ngah ¢ z TgnghUs ;

rphd; mkyk; vYKkpi r>MuQrsNKYK; gy
y hf bf ; mkpy k; jam

Mfrhyp; mkyk; hs p

J
mr pbf ; mky k; toph

Khy b mkpy k; Mags ;

| hnf b ; mky K Gp

cz TgnghUl fsy;mkyqfs;

khwhf > njhopehi yfsy; mkgqfi s kdpd; nrawi fahf cwyjjpnratfphd; , €
mkyqafs; fdix mkygfs; vdgglk; vihi * | NohFNs hhp; mky kK(HCL)> ry gé\hp ;
mky k(H2SO04) i el hp; mky k; (HNOs). mkyqfi s NcYk; gyti fahh ti fggljj
,aYk; mtw wg; gwwpeBfs;caht Fgsy;fwls;

mkyqfsp;gz fs;
m., awgpy;gz (¥s;
mkygfs; GEER t nfhe tit.
mkyqgfs; mhbFk; jdik nfhz tit. NkYks typkahd mkyqf s ;
kdpj Nhyfis kpTk;gh pfpw.
nghJt f mkyqgfs;jpt epyap;fhe gglk; xU ry mkyagfs;jmg k epyapk;
cssd. vih ngdrhap; mkyk;
mky gf s ; epkwn t .
mkyafs> epaf N bfsp; epi ] khwMpwd. e ypk] ; jh s rpgghf Tks
nkj j;MUWQR fi wi y rpgghf Tk; khwiM ol wd .
mkygfs;eRy;edF fi ufpw.
mkyafsp;eRfi uwy ;kpirhyijf;fljJfpd.

ngdrhap; mkyk;

ek; tapwwy ; Ruf FK; i~ | NUhFNs hhp; mky k; ekf F grdz hl  VwglLt | wi- xU
fhz khFk; i I NhFNs hhp; mkgk; ekf F gri\z hT WLt j wk xU f hiz khFk;
i~ INbFNshhp; mkyyjjo;RUEFk;msT mjphpjhy;t aphoz ;N hd Wk,

M.NjpRpy;gz (Is;
i.c N\yWqfSlid;tpd:

Jjjehf ks nkfdPaks mYkppk; kwk; , Ukg Nghd w
i TN Nsho; mkygks rygd\Rb; mkyqgfSId; (fejf mkpk) tp
c g fi sAk; kwk;i ~ I d;t hAffi sAk;j Uf dwd.
c \yhik;+ eRj mkggfs;—> c NyH cgG+i ~ I d;thA

vhj JffHL:

Jjjehks i I NAFNshyp;mkgk; > ¢ YW cgG+ i Iy dthA
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Zn + 2HCl — ZnClz + H2?

, UKG + rygi\lb; mkp k; —, UkGryNgl ;+i ~ ¢ d;t bA

Fe +H2SO4 — FeSO4+ Hat

fhgghy, myyJ pji sg; ghj ; ntss®kK;, vdw c Nyhjjhy; (<ak)
GrgglLf piwd . ' : , ¢z TgnghUl fspyss fhx mkyagfs;
gh jogfsYss ;b J czit eQripphk; nt s s Bk
gh jpgfi s , ; y e jdpJg;  obpJ czit
eQrh Ft |y el )

IL ¢ NyH fhgNdl Lfs;kwik;i gf hgNd I LfS 1d;t pd:

eF;; mkyqf S1d;c Ny fhgNdl LFS 1d; kwak; i gf gNd | Lfs; dqu
fhgds | MfirL t hATk; eBk; ¢ Ut hf pu . vLJJfthhf>fhy[[ak fH‘gl\UIthd
r

r¥ﬂ_¢\\mw mkyjJld;tpdGe) fhyrpk; ryNl s fhygd; MfirL kwk; eP
n

fhyrak; fhgNd | ;+eRj rugdhd; mkyk; —fhyrak;ryNgl s+fhhgd;i | MfirL+eR

CaCOs+H>S04 — CaSO4+ CO; +HO
iii.c NN Mfi] LfSId;tpd

gyNWc NyH MfirLfs;eRj mkpqafSld;t pdCed mtww;c NyHhf
c ofF s kwi\k; ePy ;j Uf pind.
c Nyhf MfirLfs#+i  |INHFNsh;mkgk; >fhyrak; FNsh u ++eR

CaO +2HCl — CaC(Cl; +H,O

mkyqfsp;gadfs;

e ek; tamwy; i INHFNshhp; mkpk; cssd. ,J ¢z TgnghUl fsp;
nrhghdj jpE c j Tfpw .
c z TgnghUl f s;nfl Lghghf hky;, Uff t g ph (mrpbf;mkgk) gadgljjgglfpw .
CWha; Nghdw c z TgnghUlfs; nflbLghghf hky; , Uff ngdrhap; mky KKk;
gadgLjj goLf pw.
Fspy; Nhgfss>ryit Nhs; jahhf c ah nfhOgG mkyqgfs@; NHoak;
cogFfs;myyd nghthrak;c gfs;gadglLfpd.
ry gé\hd ; mky k; N jgnghUl fsol; murd; vdW mi of fgglfpl. ,J Kpr;rpej
eR ePf@a nrayglfpd. ,J kpr;rpej eR ePfah nraygbfpd. ,J gyN W
ti fabd> ryit NhgFss tz z gGerps; (ngag Lfs)> c ugfs; kwk; gy
N jonghUl fs;jahhdFk;nj hoprhi yfsy;gadgljjoglfp.
i~ INibFNshhp; mkygks i el udb; mkyk; kwik; ryg@hd; mkyqgfs; Kffpakhd
Mat ff;fhz ps;Mf nraygLfmpd.

capplgf STF edtsp; mkyk; kpTk; mbggi | ahdJ.

CWhay;tpdphmrpbf; mkygk) myyJ ngdrhap; mkyk;, Uggj hy;, i tfs;
ePt elfs;nfllighNghf hKky;c ssJ.

fhofs;
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etk; Fspggj Wk
cilad. Vd;vdW
mtww;css fhifs

Rit Ak; nfre {J.
tlfal'd gwgi rfs,kV\A/\k;
eRy; fiwd i Iy

i I;hf;rL madpbls

eRy;i  lufirL madpi sj;juyy N jpgnghUlfs; nghbt hf fhuigfs; vd
mi of f ggLf pw . vLjJffHL: Nhoak; i ° luhfirL (NaOH) kwh\k; nght hrpk;
i~ lufirL (KOH).

Nrhbak;i * lufirL — Nhhak;madp+ i lufirL madp
NaOH — Na*+ OH-

eRy; fi vAK; fhugfs; myfyps; vdW mi of fggLf pJ. Nhbak;i |
ngHHT[ak i Ith;rL>fhy[[ak P [uhfi rL kwWk; mkNkhdgk; i °
Nohdw fhugf s;eRy; mjp msT fi uved i~ I;h‘l;rL madpi sj;j Ufpd.
myfyps; vd mi offggLf}wJ eﬁy ry N jpNhkqgfis fiuFk
i I;hf;rL madpi s jujitfS fhuqfsth vhj JffhH L: Nhbak; f
N hbak;i gf hhgNd | »f hy rpk; f hg s KWAK; ry .

ry nghJt hd fhugfs;kwk;fhz ggLk;nghUl fs;

N j pngah t haghL fhz gglLk;nghUl fs;
nkfdPak;i = TuhfirL Mg(OH), N«f d Paht d; ghy kk;

Nhbak;i = lunfirL NaOH ryi t NhgG

mkNchd ak;i ~ TohfirL KOH [ddyfis Rjk;nraa
gadgLk;fi uyfs;
fhyrpk;i = Tufprl Ca(OH)?2 Rz z kG eR

ngh thrpk;i ™ Tohf§rL KOH N hg(s

Nhoak; fhigNdl;tz p HPahf ryi t N h vd Tks Nhbak; i gf lhgNd | ; Nof | o;
NHh vdTks I\Hbak i~ lupfirL fh bf; NHh vdTks ngHHnak
i~ luhfirL fh bf; ngch~;vdi;mi offggprIv\d.

frgfsp;gz Gfs;

m., awgay;gz (¥s;
nghJt hf fhugfs;jmg k epyag; fhz ggbk; xU ry fhafs;jpt epyapk;
cssd. vihmkNkhdpk;i ~ ludfirL>fhyrpk;i = |uhfirL.
Fhgfs;frggd;jdi k nfhz fit.
fhugts; mhoFk; jdik nfhetit ,it Nhtsy; gbkhNgh) typ kipej
nfhogsqfi s VWwglj J k;
fhugfs;epkwn t .
fhofs> epgfHbfspl; epfij khaMfpind. yrb ] ,J'his efPkhf Tk
nklm;MuQRfluly,sOrmgﬁgm)ewthkk ol wd
fhugf s ;eR ;fi uwy;kpgrhiijf;fljJfp.

M.Njppy;gz (fs;
(i) c \yhqfSlid;tpd
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nghl t Hf : ot ipiy. mYkdgk; Kwk:
Jijefk; Nghdw c : i : ot J N rbak:
mYKp | i 1 Ak KWk i 't hAi |

mY ko mk;+ Nrhbak;i * lhfirL+ eR— Nhoak;mYkddIl;+ i~ 1y d;
2AL+NaOH +2H;0O — 2NaAlO; +3H>

ii.c Nyhf MfirLfSId;tpd

midjJ fhigfSk;mNyH MfirLiSId;tpdGe) c gGkwik;ePujUfpw.
vLjJffHEH > Ntbak; i > lufirl fhgd: i1l MfirLid; tpdGe) Nhoak;
frgNd 1 i 1f;nfhiffm.
N tbak:i * |thfi rL +f hhgd > Nrhbak; mYkpd | ;+eR

2NaOH +CO; — NaxCOs3 +H20
iii. nkNkhdp c g&¥Sld;tpd

c \yhfgfs; fhigfSl1d; tpdGe) c¢c Ny ¢ gFss mkNkhdah t hA kwik;
ePy ;jUfpdw.

Nrhbak;i * luhfirL + mkINkhdpk; FNshi L — Nhoak; FNsh u. + mkN<hdp@ah
t PA+ eR

NH4Cl +NaOH— NaCl +HxO

mkyqf STFksfhgf STFK;, i INa NWh.fs;gy ,UejhYk;ry gz Gsypy;

mitfs;xjJf;fhz ggLfpw . mi tfshtd.

it ,aw fag;mhoFk;jdi kf;nfhz tJ.
,itfs;eRfi wyy;madpahfjjm c | gLf dwl.
i tfs;eRfi wyp korhiijf;fljdfpwnd.
,itfs;eLepyahfy;tpdfF clgLfowd.

mkygf S fFk; kwik; fhugf STFkhd , i INaahd NWghLfs;ry mltti z ap;
nfhLffggllssdJ.

mkyqf SfFk;fhgf SfFk:css N W

mkyqfs ; fhufs;
; H* madpi sj;|, | ;  eRy; OH- madpi sj ;

cila.it. i ;R tAi lait .
jbepyap; fhgtfs; jbepyapy;

mky qf s ; e? ybk] ; jh s rpgghf G ybk] ; jh s epPkh
KhwM ol .

fhofspl;gadfs;

i. Fspy;Nhgs;jahbpf nghthrak;i ~ [uhfi rL gadglLfpu.

ii. ryit Nhgds;jahptf Nhoak;i ~ [uhfirL gadgLfpd.

iii. fhpj;njhoprh yfssMilfs;jahbpFk;njhoprh yfsskwk;kUeJfs;
jahhdpf Nhbak;i * lghfirL gadgLfpud.
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iv. ntsi s mbff fhyrak;i ~ lghfirL gadglLfpd.

v. tapsy; ¢ Ut hFK; mkyjjdi ki a eLep yahhf mYkpmk; i~ loifirL kKwik;
kfdPak;i ~ luhfirL Nghdw f hugf s;gadgLfpd .

vii cwfssi eyhdfss nefpps; kwk; , ugghf s; jabhpf mkNkhdpk; i~ [uhfirL
gadgLfpu .

eLep yahffy;tpd

NWilt Njpgz Gis nfrelss ,wz L NjgnghUsfSfifplINa ei | ngWk;
eLepy tpdNa eLepyahffy;tpd MFKk; eLepyahffy;tpdia f&ffz!tthw
Fwogpy hk;

Mkyk; + fhk; - c gG +eR
,e tpdag; i INhFNsh; mkgkhdd H* kwk; Clmadpi s Aks NHtbak;

i~ luhfirlhdd Na® kwk; OHmadpi sAk; jUfpdw . ,e madps;,i z eJ
N hbak; FNs h uL kwik;ePu j Uf gy .

,jid NghdNw kww mkyafS k; fhug tpdCGel cgifi j Uf plnd .

fhgf S
miiti z ag;eLepyahfy;tpdo%yk;c Ut th rey; ¢ off s;nf rLffggILssd
f

mky k; hk; . c g
i~ ITNh FNshhp; mkyk;| N-hbak; I~ T rl | Nehbak; FNs i uL NaCl
HCL NaOH

ry g\hb ; mkpy k; HaSOs N hbak; i~ TufirL | Nhbak: ry Nyl ; NaySOs
NaOH

i el hp; mky k; HNO; N hbak; I~ e rL | rhbak;i el N ; NaNOs
NaOH

mr p bf ; mkpy K;| N-hbak; i ludfirL | NHak; mrpN I ;
CHsCOOH NaOH CH3COONa

ek jplript hot y;ei | ngWk;eLep yahffy;tpdfs;

mkyqfi s Aks fhugfi sAk; rkepyap; i tjj
RWM # oY f Fk; Kffmakhd) hFk; ekd jplrkptho
tpdfis rejpfaNatk; ry tpdfsp;KffajJtji

Ndpnfhljy;

vWkxgfs; fbf FknghOd myyJ N dPfs; nfHLk; nghOJ N h®s; /ghkp;
mkykhdd Nh®s; /ghkp; mkgkhdd Nh®Ps; clnrYjjgglLfpd. , €]
mkykhdJ vupry; c¢ z deAk tyap dAk; c z thfFf}wJ typ kwik; vhv[y;
czhss ,ljjp;fhyrpk;i " lwfiril (tBfspy;gadgljjgglk; eWWrRz z kkQ
N ajJ /ghkp;mkyjij elepyffgglfmpu.

FstpnfhLjy;

eki k Fstp nfhLk; nghOJ> vhory; Ngdw c z t pdAks tyap dAk;
c z hf pl Nahk; J Fstpahy;ekd clyg;nrYjjgglt myfypvdw fhugnghUNs
f hez khFk; fh“d;kla eLep yahtf ehk; mkyjjdi k nfhz i topi ug;
gadgljjy hk;

Hthkg

ahf

; g9y NWglt  elLep

mJgg ekd MNIHfp@j
y; y
Jg,gwwp qF fwh\ghk;

xU eh sfF ,wtb Kiw gy; Jyff Nz Lk; vd kUjJtHs;
hy Vnddpy;ek;thay;, Uf Fk; gthhahffs oM SfF ,ilntspspy;
TjJfsfis rp)JJJ mj d; %yk; mng;J c Ut i Ffpu. , J
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BN n

owmrp j TfF toptFffpd. ,jid jLif ehk; mkyjij eLep’ayah‘i,t~
typk Fiwj fhigfi sf;nfhz { gynghb myyd gwgi ria nfle L Jyf
mky khdJ elLep yahf f ggLf pd . Mi fahy; gmfs; t Yt h Tky MNMf§
, Ut Fk;

mkyjjdi k

ek; t apwmy ; Ruf Fk; i ° I NhFNs b ; mkg ks fyy B > gpj gi
Mf[aitfs;Ruka;vdtrkfs;czTg;nghUsfsn;nrmm HWF
sy; ek; tamw,; Ruka; i ITNFENshhd; mkyk; mj
thk;> czitj; jtpiFk; #oepyapks mjpggbahd

z
h
S
t

Z K; l\thk Ruka mkyjjhYk;c z TfFoha,kva\k,k
d WwgljJfpd. ,J kP Lk; kP Lk; elejhy;
, G, cUthp epyikia l\kYk Nchr khf F
pk Fiwej fhofshd nkfdPak; Y | phf i rL

; mky ePfpah gad gLf pw .

P
y
y

J ntspaWk; fodfsyp;
; toaht fodfs; nts
orhik; ¢ wgj jp nralk; ep
. Jaht vftbfggLfrﬂwd
i j@hFk;
Rz z k@ Jls; myyd
, Tt W rygh i | Mf;rlhy c Uth

epgfH b myyd mky - fhuemgfhb vdgd xU N jpnghUs hFk; ,J xU
N jgnghUs; mkyjjdik nfhetjh? Myyd fhijdik nftzljh? vdgij
nghUj j khd epkhwyj j o ; mbgg| lag; mwa nrafpd ,J ,awifahdjhfN myyd
nrawi fahdjhf N h, Uffy

,aw f emgfH D

, awj fay; frez ggLk; nghllfsy; , UeJ ngwggLfmd. ypk] > kQrs;
r hWs nrng1;g,G+kmN\k gP&l; rhW Mfpit ,awif tsqgfsgpel ngwgglt
,awi f emqgf H bf s hF

kQrs;emqf H b

kQrs;Jlsy; rowps T ePu NhJ kQrs;Jls;gir j
i kK ¢ WRRK; jhs; myydJ tbjhsp; k& Grp '
jabpfogglfpd . fi uypd; mkg>fmjd;k| af ;
gadgLfp. mkyf; fi uwyp; kQrs; epgfH b vej
jud. Mdhy;fhad;fi wyp;kQrs;emijp;, UeJ rpg

kQrs;emgfH b
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nrkgUj j gﬁ+ep\qf Hb , . .

;ry nrkgUjjpGr, jofis NgHL 5 Kjy;10 eppk;ti u Cw tffTk;
,Ffi iy tbflb epqf N bahf gadglLjjyhk; ,ef emgfhbia mkyffi wyp;
NhFk;  NohJ , sQrpgG (gof) emiijAks> fhifi wyy; NhFkNghl
epqgf H bahdd grir epi j Ak;j Uf pu .

nrkgUjjpfi uwy;epqfh b

gP&l ; rhW emqgf H b
ehk;c z Z k; gP&lby;, UeJ rhwi w vLjJ empqgfh bahf gadgljjyhk;
xU fi wyhdd mkykh? myyd fhkh?vdgi j mi lahsk;fhz gadgLfpd.

ybk] ;emqf b

nghJt f Mat fgfspy; gadgljjogLk; xU mky
MFK; ypk] ; vdgd xU , awi fahd empqf hl b
gbp nj LT ggLf pw . ,J fiuwy; tbtpyh myyd vyp
jahpfggll tbjhs;fhp tbtdyh fle gglfp . ,J rp
, UfFk; e ypk] ;jhs;mkyf;fi uwyp;rpgG epkh TK
fi wyp;ePkh Tk;khWk;

ypk] jhs;

nrawi f epqfH b
nraw fahd nghU J golt emgfH b nrawi f epgfH b vd
H?_I?hgth ' MUQRM ait nrawvi f epgf Hbf STF
S

mi of { ggLf pwW .
xU ry vLjJff

golhgjy@; . . .
gol hgj y & ; epkww N hkk; emqfh bahf ,jg;Myf  hy;fi uwy;gadglLfpd.
,J mkpffi wyfspy;epkwy f TksMdhy;fhufi wyp;, sQrp gl epkhf khWk;

nkjip;MuOR

#lhd eRy; jp nkjjp; MUWQR nghbia fiuyyd tbflb emgfh bahf
gadgLJ;ggpruJ ,J mkyffi wypy; rpgG epkhf Tk fhuffi wywy; kQrshf Tk;
ek hwik; mi | f pw .

mky kwhk; fhu CIfJHy nttNW tifahd epgfh bfsp; epkhwgfs;
feffzt mitti z ag;nf ffggILssJ

epgf h bf s ol ; epkhwngf s ;

epqf h b mkyfi wy; fhufi uwy;

e ypk] ;jbhs; rp g6 epkhwk;, yiy

rpgGypk] ;jhs; epkhwpk; , yiy efk;

ool hgj vy & ; epk ww , s Qrp 96

nkjj §;MUWQR rp ol kQrs ;
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myF - 15
mdwi thot ;N jppy;

mwK f k;

Njamy,; vdw nriyiy ehk; NIFkpghOJ Matfqfspy; elfFk; gyNW
tifabd N jp tpdfis gwwp epdffpwk; Mdhy; Njaay; vdgd mjwk
mgghwgl t J.  eki k Rwwk;elfff; $ba mi djJk;epoTfspk;ek; Njpami yf;
fle KbAk; ehk; RRirpFk; fhwwYk; ehk; c z Z k; ¢zt pYk; kwk; ek; mdwh
thot y;gadglLjJdk; midjJdg;nghUlfsyYk; Njppay;cssd. ekKila clyhdd
N jgpnghUsfshy; MdJ. ek; cly; ieldds gh g > i Ilugds Mf] pds
fhyraks ngh t rmks rygh> nkfdPak; Nghdw jdpqfshy; MdJ. ek; clyp;
ei | ngWk; gyN W khwwgfs; Njppyphy; ei IngMdt hFk; RUffkhh N jp@py;
%y khf ekKi la Foggagfis Ry Gpm twhW xdiwc Ut ff KbAk; ekKila
Foggagi fs jRYy QGp twhW xdiw c Uthf KDbAk; ekKila thofif
KOtJk; NWglt N jp; Nhkqfi s rhhedssd. mtwhs;i | Nhhgdfs; kpTk;
Kffakhdi t abFk; KO ehfhPKk; i~ I N hgdfshy; ebojjggLf . Vnddy;
mitfs; gbk vhoghUsfshy; Md ngl Nuhy pk; kwhk; , aw f t PAffi s
czthWFfowd. ,ggHjjy;ogyNWtifahd i  |NHhgdfss gok vhmghUsfs;
(ngl Ny mk; kwik; ey ffhp vhp hAffs; kwik; #ha Mwwpl; gz fs» gadghlfi s
gwnp gbf £, Uf § inhk;

i | Nubf hhgd ;

i~ INfhhgdfs; vdgit i ldgd; kwk; fhhgd; mZ ffis nfhze | fhar;
Nhkgfs; MFk; ,itfs;vhaf$bait kwhk; vhak; nghOJ ngUkst p;ntggji j
ntsapL fhgds: | MfirlL> etht paf; jUfpdwd. vdN > gy i | Nhfhgdfs;
vhmghUs hf gad gLf o wd .

i~ I Nuhfhhgdfs;c Ut hy;

i 1 N
|

vz Nz ajy ,a ; ; fhe gglLf pwd. Rkhh; 300 kpypd;

Mz LfSTF K uquktgqFfSk,,weJ flyy;mbgguggy ;G j Az td.

Mz Lfshf mi S;oyNWkz ;tzty;mLfFfshy; #oggltd god G mit Gkpp;
g

dwd. NYk; gbk vhaghUsfshd frrh

C sguygy; G | d. gmF mj'p ntggepy kvw\k mOj jjjehy;mOjjggl L gbk
vhmghUsfshd vz nz a; kwk; t PAt f khwwggl td. , ef vhoeghUsfs; rpVv
Jisfs;cila gn wiSffpl . ,0gh wWs;flyp; mb Moug,
fhe ggprlwd , gghi wii s J i hgdf s ; ntsph vafggprlwd
i ITNhfhhgdfs;gyNWtif wfspk;fhe ggprlwd

i~ INfhgdfsp;gz s,
gyNW tifahd N jp; ;i INfhgdfs; jdpdtkhd gz i s
ngWssd. mt wWs;rgtw wf hK;

« ngUkghyhd i | Nufhhgdfs:eRy:fi wahit.

e i INNhhgdfs; ePutp mihjpFiwjit. vdN mit eRd; Nkwguogp ;
kpffpwd.
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| Nbf hhgdfs; Mf] pDId; tpdglt fhgds | Mfi] ilAk;

'; t PAffshf Tk; (vfh kPN d; kwwk; Q\ibhgNgd; j pt gf s hf Tk;
WAK; ngd r &) kwik; nkOF Nghdw j g kqgf s i Tk; (v.fh ghugolfs)

J _;xde,xd_W,.ize;J N j pop z G‘ls c Ut ifFk; jdi k
: 9z Grafgp; nj A uffk; (NI bNd )vdgng; , 99z go hy ;
s;ngha vz z pifaghd rpfyhd %yf$ Wi z thFfoind.

i~ I Nfhgdfsp;tiffs;

Nhf}*hgdtsg fH1ng|‘ Iy Dk;ntt NWtifahd Njogp z g shy;
, €] ZftU ,ilagphd gnggpl, jdi ki af; nfhe
: INthgdfs mi keyJssd. i |INhhgdfsp; ntht
. myNdfs;>mthfs;>mytfdts;k\AN\k mhBfs; nghlt
dfs; kPNdxNd> Glghgds> gA+Nd; kwk; ngdN

kKPNd; vdgd xU kpTk; vsa i~ | Nhf hhgd;
mZ Tld;ehdF i " ldd;mZ ffs;,i zffgglbssd.
kwik; vs p ; j Bowwf $ba t At hFk; NkYKk;, J
Vnddg; ,J jJ&F jUk; tpsnghUsfs; vijAKk;
cwyjjpp;vhoghUs hf gadglLfmd. kPN d;rdgGe
ey thA vdW mi of fggLfpw . , wed Nghd kwi\k;
KPNd;thAi t ntspphfpwd. ,J xU G ggpf
css mOFk; nghUlfi s Ez Z apis; nfhz L
mjDIld; NheJ fhgds: | -Mfirl>s i |1y d; '
tw;wePfra g kPN d;t hAi t xU j ikkhd vhmghUs

KPN dg; mi kgG

GuoNgd ; vdgd kz kww kwk; kp vspp;j Bgwk; xU t hAt hFk; '
fdkhdJ. ,Jd mjp mOjjjjohy;jpt knffggLfpd. ,jDIld; gpMNldA,
j pt kKhf f ggl t ngl Nuhy @ k; t hAt hf (LPG) gadglj j ggLf pw .

nt ggggLj Jt jwk vheghUs hf Tk; ri kffTk; kwhk; thdqfspk;
gadgLfpwW . CGulNgd;Fspgj dg;ngl bf sy ;gadgljjggLfpd.

LPG ryp {Hs;

Colgd ; LPG ryp tHspy; gadgLimd. ,J emkww t PAt bf , Uggjhy;, jd;
fropd fztwa Kbahl. vdN nkhNgtd; vdw Jhehwk; j Uk; N j gnghUs ;

LPGAI d;fyffgglf . ,jdhy;thAffrppd fz | wa KbAK;

gA+Nd; mi wntggepyapk;tsiz ty mOjjjjk;thAthf cssd. ,J
epkww kWWk; vspy; j gbff $bad. miw ntggepyagy; kp vsppy; Mt pahfp
tpf$bad. Jhehww jLgghdfs; Nghdw VNurhy; njsgghdfsg ce”ah‘Tk
vhmghUs hf Tk; gadgLf pw . Jla g@+Nd; Fs;hgjdgnglbfs;y, gadgLf pw .
nghJt hf gadgljjogLk;vipgsfF myyd gd+Nd;Ilhr;tgfFfspy;vhmghUs i Tk;
gadgLfmJ. ngdNdfs;vdgit Fiwej nfhepy nfhzt jpt g fs hFk; it
Matqusg,Jpltqfsth , 0t Matqusg;fiuggr‘dfsth vhmghUsthk
gadgLf pwd. ,it ghypilhB; vdw N jpnghUlfis Cwyjjp nraa
gadglLfpwnd.

,aw f t hA
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,aw f thA vdgd ,awi fap; c Ut hFk; KPNds ¢ ah; myNdfs KWWK ;
rps T fhygds | Mfirl> |eI;{d> i IL{d ryi gL nfhz | thAffspi
fyi tahFk; ,e ,awif thAty; kPNd; kwk; gNd; vdw fBepy
i INJ#H‘gdfs;,Uejhy;mJ cyh thA vdgng; ,ef ,aw f t hAt y; GuiNgd;
kw}/\k;t gpél\_tNd; Nghdw c ahy i I Nbhfhgdfs; , Uefhy; md <u thA vdW
mi of f ggLk;

,awm f thAthdJd vz pz a;fpg Wsp; vz nz a; kltjjp/F NNy vgnghOJ k;
fhe gglLk; ,e thA fly; kltjjp; f8 css gh wiSfF ,ilNaAss rpa
Jisfsy;fhe ggLf gwd. ,|tfs foqfs vdggLk;t of fkhd Ki wapy;vz nz a;
fg Wis; N hz Ltjd;%yk;,twtwnts;bnfhzl_ t UKbAk; , aw f thA flyp;
mbay; css ghwSfF ,ilNa css vz nz Ald; NhJ
tugLfpd. ,J ,ize thA vdW mi of fgglLk;

,aw f thA ntgggglj Jtjwhks ri kggJWFk;> kol 1 huk;;
k; xU gbk vhmghUs ; Mwwy %y khFk; 1t

Nrk (pr zh>Nh hogLiffs) KWk ; j

y;fhe ggL ol wd . ,it l\kYk;rJg&yg;gFJ

rpjti | Ak;fhx ngh s sp;, UeJ c Ut if gdwd
W;kPNd Kjdi kahf , Uf Fk;

,aw f vhp hA

,aw f t PAt p;gadfs;
,awm f thA njhopwh yfspyk;t Bfspk;vhmghUs hf gadglLf p .
nt gg Mwwy ;ep yaqfspy;gadglLfpd.
ngl Nhy ; KwWKk; BrYf F xU khwWW vhmghUs hf t hf dqf sy ; gad gLf pu .
nt ggogLj Jk; nghOd ,aw f thAthdd. i ldds fhgid jUfpd. ,tt hW
cUthFk;i " Iy d;thA cucwjjpp;gadgLfpd.
oyNW NijpnghUlfs; fz z > , Uk gsh bfFfsy Jz ps; kwik;
ngag tLfs>Jz ps;kwk;ngap [ Lfs;c wyjjpnraag;gadglfm.
kpirhu c woj japy;gadglf .

,awi f t hAt o ;gadfs;

kp khd nt ggep y KWWK ; <uggj ks Xt @pqgi s Ak; nj hdi kahd
fi ygnghUlfi sAk; RwM#oyphy; Vwglk; ghpgtsyfped fhggj wh
Nitggbfpd. ,awf thAit nfhz L mUqfhHraqfspy; css goqfhy
epdT rpdqfi sAk;ghJfhfyhk;

Kp khd nt ggep y KWWK ; <wggj k> Xt pqgfi sAk; njhdi kahd
flygnghUIflsAk; RwM # oy by ;  VwglLk; gh g syhle)  fhggj wk
Nitggbfd. ,awif thAit nfhz L mUqfHraqfsy; c ss goqgfhy
epdT rpidqflsAk ghJfhffyhk;

,aw f t bPAt p;gadfs;

,J vspp; vhaf; $bad kwhk; ngUkst g; ntggjij ntsppf$bad kwik;
ngUkst g;ntggjij ntsppf;$bad.

,J vh\k;nghOJ vejf;fopt Ak;t pL i togigiy.
,J vhdk;nghOJ G fia ntspphjhy; RmW#oYfF khR Vwgl hJ.
,ej thAit Fomafs;%yk;vspp;vLjJdr;nrdW Nh{ KbAK;
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e ,jid Newaht vhmghUshf t Pf sy ksnjhopwh yfsyk;gadglLjj KbAKk;
mOjjgglt ,awi f thA

mjp mOjjk;nfre L ,aw f thAit mOjJk; nghOJ mOjjgglt , aw f
thA fplffp (CNG). ,J jwnghOJ jhdpqgfp thidqgfsy; vhmghUsHh
gadgLfmpl. ,jp;css Kjdi kahd i | Nh hgd; kPN d; MFk; (85%). ngha
yhbdsp;,J jpkhffgglt epyay;mDgggglfmd. ,J jpt khffgglt , aw f thA
(LNG)vdggLk; CNG mjp mOjjjjirk; LNG kp FspT+igglt jpt epyapk;
Nkpd itffgglfp. CNG fBffzt gz i sg;ngwssJ.

e ,J kpTK;kyphd Kwik; J}ai; kahd vhpghUs ;

« ,jid gadgljyk; . kp Fiwhd fhgdsd | -Mfi] ilAks
i INth‘gdfisAk;nt .

e ngl Nhy ;kwWWK;Briy tp kpTk;tpyf;Fi wejd.

CNG ap;rurhp, i aG

rjt Pk;

885

55

3.7

1.8

05

tp NkYk; rg t hAffS k; vhmghUs if gadgLf pdwd. mt ws;
ry. cwyjjpt ffhpt hA> ¢ appt PA kw\k; eR t hA.
c wgj j pt PA _ _ _
cwjjp thA vdgd fhgd; NkhdhirL tbhATk; i el d; t bATk; fyej
fyi tahFk; nrQ# I hfoglt fyfhap; k@ 1100°cnt ggep yapy; fwWM d; fyel
css ebltpa nrYjJdtjd; %yk;, cUthfgglfm. ,J ,UkG v/IF cwjjp
njhopmh yfspy;vhoghUsh gadgLf pd.

NW ehiLfsy; nttNW ngalspy; mwaggLf p . , J
hA vdWks>, qf yhej p;c wOR t hA vd W mi oftggLfle

lof d>kPN d; kwik; fhhgds | -Mfi] L nfhz t foyltahF ;
epffhba rpjjd tbjjyp; %yk; ngwgglfmd. rpjjJ tbjj
#oepyap;eyffhpa ntggggLJJtJth , L1 hA VI F ¢ wyjj
jpej ntgg ciyap;gadgbifpd. ,tthA ry c NyHtpay;nr
nghUs hf gad gLf pu .

eRt hA

,J fhgd;Nchdhi rL kwik;i ® ¢ d;thAffsp;fyitahFk; ,J eBipa
fyfhapi k@ 1000°C ntggep yay; nrYjJtjd; %yk;cwgjjpnraaggLfpd. ,J
njhFgG thrA vdW mi of f ggLf p . NkYk; nkjjdhy; kwk; vsp
i‘dltlfﬁwH’gdfls C Wgjjp nraaggLfpd. njhopmh yfspy; ,J vhmghUshf Tk;
gadg
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Cigt H2O 0’8~ CO +Hap

KPN d; kw; fhgd: | -MfirL thAffsp; fyi tahFk;
i 1 Ak; nghOJ c Ut i f
Ak; nghOJ c appthA c

kwWkt yqFfsp; fodfs; rpjt
oepyap; fhk nghUsfs; rpjtil
gpfjjft Mww ; %yk; MFK;

;mjd;ti ffs;
vhoghUsfsy; epffhk; xdwiFk;
fl pds i el d; kwk; rygh nfhz
hFk; Rkhh 30kypymad;Mz LfSfF Kd
hpS k; , Uejd. ,itfs; Gkap;
ztd. ,itfs; nkdtHh
ghUs i khwol.  Fwogbt
; mOjjoglL eyffhaht
,wej jhtuwfs; eyff

epffhpa ntspa vijjy;

Gkpp ; Ncwguggmt s$ epffhp ntsph
vLifggLt . Gkpp; he ggLk; epffhahdd ntbgnghUlfi s nfhz L
nt bf{ nraJ Gkag,; NkwgF]j bt ugglf s . egffhpgli fap; Mojijg;
nghW J epffhahdJ ; vLff ggLf pu .

NkwgFj pRugf k; N he Ljy; s _ ,

Gk ; \k\wgFj @y ; 2mb Mojjy;epffhogli ffs;, Uf Fkhdhy; NkwgFj pkz ;
nésrﬁvwvgglL epftho Nhz b viftgglfp. ,J NewgFjp rugfk; Nhz Ljy;
vd ggLk;

N«wgFj pRuwf k; N hz Ljy;

fBgFj pRugfk;N e Ljy; . .

ry ,lqgfspy; Gkpp; kp Mokhd gFjpsy; epffhp gLi ffs; fhe gglk;
,eepyay; CGkpp; Mojjy; Rigfgfs; Nhztggll eyffho ngwgglfpw. ,J
f&gFj pRugfk;N hz Ljy;myydJ Mokhd Ruwgfk;N he Ljy;vdgglfm.

Ugrs; fhe gglfpwd.
, ,ejphty,; fheg
enhdJ Kjyh jh
njhgfpd. ,ephc
cyftjjo;egffhp,

fhgdp; msi t g; nghW J k; nt sp hk; nt gghwni yg;
ffm tiffsha; tifggljjyhk; mitahds>ypidls Jiz
; KWW, Mejoi rl; ,ef eddF tiffs;mjp ntgghwv yj;j Uk;
| b nt gghwni yj;j UK ti fNa kpTk;t ko) jffjhFk;
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,J gOgG emKi la xU kpTk;juk; Fi wej egffhahFk; ,jf¥ss fhygdp;
rjit Pk; 2535%. ypidl; mjp msT ePuhk; nkhj egffhp , Uggy; W Fi wa

ghastp dAk; nfhz LssdJ. ,Jd  kprhu cwjjay; gadglLfpd. nj hF g6
Ki waghd , awi f t hAi t Aksc wnghUl fi s Ak; cwgJ;pnraaTk gad gLf pw .

gblkp] ;eyffhp _

epva , awgay; kwik; Nj@ay; khqutsw Jiz gbtkp] ;
gﬂ)Lkpl] ; ti f egffhah  Khwk; ngwhs s , ml h; f Ui k e;wK
jdi ki aAk nfre tJd. ,ttif epffhay; 4586/ fr‘ngd cssd. j
nt gghwiw ; kj pi gAk; ngws s J. , J kgl hk; c wgj j pnraag; gadglLf pu .
ey fihap; kwwhkhU gadghL>, UkG kwWk; v/ F ¢ wgj j p; nj hopw hi nyfF fyfhp
tqutthk NcY k; ttlf epffhayped prka cg tpsgnpghUlfs;
ngag Lfssi eyhd; kwy\k gy N WnghUlfs;jahfg;gadglLfodwd.

Mej u rl;

,J kpTk; cahwk; nfhzet egffhpoti fahFk; Kkpej fbdjjdi kAk; mlh
fU k emjijAk; nfhz tJ. ,tt1if egffhp kpTk; , NyrhdJ k; ¢ ahgj nt gg
Mwn yAk;nfhz tJ. Meju rl;egffhahdd kpTk;fbdkhdJ. MIhfUi k epKk;
gsgsfFk;jdi ki aAk;nfre tJ. ,jpss fhgdp;rjt Pk;8957% MFk; gbLkp] ;

egffhpa tp rwW cahej ntgghww; kjgi g cilad. Meju rl; egffr’peE’t
Neuwk;vhed mjp ntggjijAk;Fi whd Jirap dAk;j Uf pd .

ewffhaml gadfs;
ey ffhont ggjijAk;kdrhyi jAk;c wgjjpnraag;gadglfmd.

e calgnghUlfss eR xlth nghUlfs; nuwpfss moFrh dgnghUl fs; ~ hk@G kwik;
gwgi r Nghdwi t jathpfg; gadglk; rypfdp; t opnghUlfi s c wgjjp nraag;
gadgLf o wd.
nraykp fhpKfgGeRf sfYk;gs mof rh dgnghUl fsYk;gadgLfpw .
fhpk;jahhgg y;eyffhogadglfpu.
mY ko h J}ai kggLj Jk;njhopwh yfis cUth{ eyffhpogadgLfpd.
kpTk; typk nfhz tJ Mdhy ,twwmd; , Nyrhd fhhgd; ,i ofs; flbLkhdks
ki yNaWK;i gf Ffs;nlddp ; Lh‘nfll_fs jahpfg; gadglLf pw .
ep ffhaypel ngwgglk; nraykrF f hp eR kwk; f W R j gglj J k; t bf I bf s ¥ k;
rvedf R jphoGfULt psYk;gadglf pd .

ffhawleplkat , ; ,
hfvwgy #oypw; nt gggglj J knghl
isj; jUtp. fhwwyyh #oyp; epffhpa
c gLjjp Mapjjmk; N nttNW
; _ngwggLf pu .
fFfssnraw f
bjrepjjd
hd @h kwWk

r; rpjjg tbjjiy ehk; nraa KbAk; mjwhd
J.

xU NhidfForay; Ezzp Jfshfgglt eyfftp vijJfnfresggll
nt ggggLj j ggLf pw . Fwogb § nt_ggepyaw eyffho rpj TWWV ho fhpj
mkNchd @h kwWk; ey ffhpRA Mfpit c Ut h pnd. w thJ
t i

fhpjht gbfmw . fhyhA gfffFohap;t oph ntsphvwmu
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mkikhdah eRdhy; ¢ wlrggl L mkiNkhd@ak; i ° [uhfirL cUthfp\U.HETN\;\jyahf
f Ui kepsgbthf fyfrpNh df Fohawy;j qf p f pw .

fyfmpfyfhpB% fhgi df;nfle LssJd. ,J Ez ;JisfSilad fU kahd kwik;

j Jlai kahd epffhp gbt hFk; ,J xU rpej vhoghUs; kwk; G fapw

,J ngUkghYK; c Ny qfi s mtwwd; jhJffspped gbpnjLjijym:;

xLff@hf gadgprU vhpghUs ; t PAffshd cwyjjp th A eRhA Mfptw w
C Wgj j pnraag;gadgLfpd.

fhpjhy, J gyN W fhgd; Nhkqfsp; fyi tahFk; ,J nflbahd t fkgjjfh
kz Kila xU fUi kew jpt khFk; ,jid godffharrpt bf FkpnghOJ ngdr@;
nlhyt o; g@hy; kwk; mdy &; Nghd w gyNWNJgnghUIfs fplffpwd. it
rhaqfs; ntbnghUIfs ngag tfsys» nraw f ,|ofs;> kUeJfs; kwk;
Gerpnfhyyps; ,Jambfg gadglLfpwd. fhpjhsgyple fplfFk; kwnwlU
KffpgnghUs;er‘g;yB;c zilfs;(meJUzilfs) MFk; ,it Gerptpl bfshf
gad gLf pwd.

fhphA: , J efu hA vdWk; mi offggLfpw. ,J Kjdikah i |y d; kPNd
kwWk; fhgd; Nkhdhfi rL Mfa thAffsp; fyitahFk; ,ffyitag; css
t PAffs; vidk; jdi k nfre tit vdgjhy; rpej vhmghUshf g; gadgLfpd. NkYKk;
»J mjp fNhpkjgtk;nfhe tJ.

mkNkhdah epffhappel fplfFk; kwpwhU c g t p snghUs; mkikhdaht hFk;
,Jd LT:;Zkfdak; ryNgl; mkNchd@k; fhgghy ghl Nol; nghdwi tfs; jahpfg;
gadg :

eyffho TUQG it k; vdW mi offggprU. Vnddy; ,J tpykjogww.
1000f b p eryf hra J 0 fpp fyfhe gy yblihs; mkNkhdah> 50 yplhs;
f hpj hhy kwWk; 400k ho PAI tj;jutyyd.

ngl Nty p k;

ngl Ny @k; vdw nrhy; ‘g w vdg; nghUs gLk; ‘ngl uh" kw\k; vz pz a; vdg;
nghUs gLk; ‘Xymk; vdw ,yjjp; nkhop; nriwispypled ngwggltd. , J
goqfhyjjw; flyp; j cappgfs; ,wed mOFk; nghOJ c Ut hd xU gbk
vimghUs i k;  Ngl Nohy pk; Gkpy; fhz gglk; gyNW jp> jpt thA epyfspy;
fre gglk; i~ INMfhhgdfsp; fyitahfk; nghJt if ngl Nbhy ak; vdgd | pt
epyapy; fre ggLk; frrh vz nz i af; FwbFk; Mdhy; ngl Nbhypk; vdgd , aw f
t hA>jpepy gpbnkd; Mfatw wAk; Nl N FwbFk; xU nrhyyhFk; , awif t hA
kKWWk;frrhvz nz a;Kjdi k gbk vhoeghUl s ;vdggLfowd.

gogthyjjm,enfhbqgts;frrh xILk; nghUlfshfg;gadgLjjAssd. gyN W
guG sy eRIht z z k;j Lggj Wk x| Lk;nghUs i gadgLjj ggl tJ

uwy;(msT)
Jd;kahi ngl Nbhypk; ¢ wgjjp ehLfs; mnkhpf | f

wah kwk; nkf] pFh, ejpht y; m] | ks FJ[
goN rk; (Nhhthe T~z h ejggLi ffs)> jkpeh
; fhz ggLf pw . Ckpaj; Ji sapk MoJi sf;
fUi k e jpt kif ntspa vLffgglf .

ngl Nuhy mk; vLf f ggLk;, 1 gf s;

uhj

cyfo; Kjy; ngiNhyma vz nz af; fg W 189Mk; Mz L mnkhb{
ngdrg N dph y; Nhz tggltd. ,wthd vznpzaf;fg W
, ej@aht y;mriky .k Fk;vdw , Ijjg;Nhz tggltd.
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frrhvz nziaRjj hpjy;
; ; ' ; j Ot Ogghd J }ai kaww
F'b' i ' t PAffs; Mfptw w
: hwM j Wi ngl Ny pk;
cg tpsnghUlfis
f Tk;nraygljj ggLk; Ki w
' bssd.

ePug; gbpnj Ljjy;
vz nz at; fg Wsyped ngwgglk; frrh vz nz a; ¢ gG ePuAk; NheN
ngwmiJf Fk; vdN Kjy;gbahf elhdd frrhvz nz ay®e) gppnj LffgglLf pd .

ryghy Nhkafi sg;gbpnjLjijy;
frrhvznz ag;css jBF tpstpFk; rygh Nhkgfs; khRffshf ¢ ssd.
, eep yap;, kkhRf f s ;nt s pawnggLf ol nd .

gadffharrptbjjy;
ngINhy[ak; vdgd nglNhyma thA> ngl Nbhys Brys kz nz z nz a; c aT
nkOF Mfatw wnflhze | xU fyi tahFk; , ejg;gFjpnghUlfi s
bjjy;fydtsy;gddfharrptbjjy;fydfsy;godfharrptbjjy;
. ol wd . nttNanhppyfls C|Iajp|tqts mlgfa fyitia
pjdpjdmhfg;gbpJ ool GFs it pjiy gadftharrpt bjjy;vdfpiak;

ww ngl Nty pk; Kjyy;400°C xU c i yag;nt gggglLjjoglfp. frrh
vz nz a; Mtpciyap; NkwgFjpa tejilAk; nghOJ gyN W gFjpsh mt wwa;
nfh epyap; mbgg lay; ombpEwd. , goFj @; nghUlts, got Uk; mittiz ay;

jugllssd. gadjUk; gy nghUlis; ngl Niypjjgpledk; , aw f t At gpledk;
fplffpwd. it nglNJnfk;bfy] * vdggLfewd. , gnghUlfs; bl[ dLfss

nraw f i ofs; kwik; ghypj & l\ghdw kd | dhy
Jahhrbfg gadglfpwd. , awif thAt ypled frD fF
gad gLk; ,J tz pwPphf KffpjJtk; thaegj]j
fUgQ j af k; vd { piatk;

ngl Nbhy@jjp;gadfs; , ,
frrh vz nz ag e ngwgglk; gyN W t psnghUlfs;vz z ww gadghLfi sf;
nflhz Lssd.
e jpt khffgglt nglNhym thA (LPG) t BfsYk; njhopwhi yfsk; vhmghUs Hf
gadgLf
ngl Nhy> Bry; thidqfSfF vheghUshfg; gadgLfpw. 0t ki rhu
nfdNUthis ,affTk;gadgLfpwd.
cyhryit nratjwk xU fi ugghd hf ngl Nuhy ; gad gLf pw .
1 it mLgex s Y k; n[ I't ghd qf s fk; kz pz z pz a; vhmghUs Hf g;
ngl Nby@j j y hleJ gadglfpd.

Ngl Ny @j j w bJed ngwgglk; c aT vz nz a; vejp ghfqfsp; Nakhdjijf;
Fi wffTk;vejpgfs;JdUggbffkYk;gnJfhff cjTfpud.

p; nkOF > nkOF thhjpss> fsG kUedfss vOjg; gadglLk; i k>t z z k;
jPLk;ngdrPts;jambf Tk; gadglf owd.
gbbkd;myyd m] ghyt;rh yfs;mi kffg;gadgLfpd.
ngl Nbymjijo abpnjiLijy;
vhmghUs ;

;, cUthfgglt gsh bfFfs;
k, I;{d c wfs; Jathfg,
N fUp ngl Nbwpjij ehk;

136 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[APPQ,- Ln]

sTUDY CENTRE

CHENNAI

vhgknghOJ nt gghwni v j Uk; vej g; nghUi s Ak; ehk; vhmghUs ; vdy hk; , ej
nt gghww vy ehk; ri kff> #Lgljj] kw\k; ep wa njf‘opvrh yfs; ka\k CV\gjjp
nrayghLfS fF gadgLJ;yH( mde t hot 9 ;ehk;gadglLj Jk;ry vhoghUlfs;
kiksf hengl Ny > Bry ; kw\k; , awj f t hA.

vhoghUl fsp;ti ffs;
awg@ay ; epyi ag; nghwyj J vhmghUl § s ; gy N W tiffsy;
ti fggLJ;ggprlwd mi tah d>jp>jpt kwk;t hA vhpghUl fs

jb vhaghUl §s; _ _ _

Kk; kwhk; eyffhp Nghdwit  jp epyap; c hy jp  vheghUl fs;
vdgglLfpwd. ., ejtif vhaghulfs; Kjd; KJyW, hy gadgLjjogltJ.
,tww vspy; NkpfTk; nfhz L nryyTk; KbAKk; WWf cwyjjp; nryT
Fi wr.

jpt vhoghUlfs;

ngUkghyhd jpt vhoghUlfs; , wej jh uw
ngwggLfpwd . ngl Nbhy@a vz nz a>fh;kh kwWk; Myt~
vhmghUl t s hFk; , ef vheghUl fs; vidknghOJ mjp M
rhkgy ;j uky ;vhb ol nd .

t PA vimghUl f s ;
eyffhpt PA>vz nz a;t hA>sc wgj jpt PA kwk;i ~ g d;t hA Mfait thA
vhoghUs{SfF ry vLjJffh Lfs; MFKk;

vhipghUl §s;9z & s ;
xU eyypy G vhoghUs ;gpit Uk;9z (i sg;ngwh\ssJ.
vspy;fplfff$bad.
vspy;nfhz L nryyggl f $bad.

I

Fiwej tpyap;fplfff$bad.

c ahej fNyhpkjpigf;nfhz tJ.

mjbkhd ntggjij ntsppfHbald.

vhej ogmF t pkgjjfh fodfis jUtjgiy.

vhmghUs ;j pd ; , _

vej vuonghUS k; fhgi d xU Kffpg; gFjp; nghUshff; nflhz Lssd. xU
vhmghUs ; vidknghOJd Mf] pDId;, iz e) vhed mjpsT ntggjij ntsphfpd
xU vhoghUs; FW@ fhyjjy; ngUksT ntggijpd ntspp Nz Lk; vd ehk;
vj pghtt f pavhk; xU vhoghUspl;jpi d fBffz |t wwy led Ced nfhssylk;
Fwagbj jff Mwwy ;.

XwF epwAila vhoghUs; vhdknghOJ ntsppgglk; ntgg
Fwogpjjff Mww;vdggLk; ,J XwF epwifhd Mww; vd ti vaW
,J vhoghUl fsy; Nffpitffggllss Mwvy mstp gadglfpd. |
JKg?!
f Ny hhpkj pG . . .

rbphz #oepyfsy; epyahd mOjjjjp; xU vhemghUs; KOi kahf
nt sp k;nt gghwwwy o ; mst hFk; , J Kj/Kgvdw myfy;msffgglLfpu.

gy N WvhaghUl f sl ; f Ny hhpkjgGml tti z

vhmghUs ; f Ny hpkj pG
KW Errhz ff1D 6000-8000

KUK; 17000-22000
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Eyffho

ngl Ny ;

kz nz z nz a;

Bry;

kPN d;

CNG

LPG

c appt hA

i Tupd; 150000

MiNd;vz ;
,J nglNhyg; css MfNd; vdw i ° INhfhgdp; msitf; FwmbFk; xU
vz z hFk; c ahgj MfNd;vz iz ngwss vhoghUs;xU eyypyG vhoghUs hFk;

rPNd;vz ;

,J Bry; vQrpop; css vhmghUsp; gwi tgg fhy msit msgqgg hFk;
rPNd;vz ;mjpk;vdg; md Fiwhd gwi tgG Neyijf; FWbFk; c ahej rPNd;
vz nfhz I vhmghUs ; xU eyypy G vd gglLk;

MfNd;vz ;-rPNd;vz ;N WghLfs;

MfNd;vz ; rPNd;vz ;

MfN d;vz ;kj ggP ngl NhY f F rPN d;vz ;kj pgP BrYf Fg;
gadgljjgglfmpu . gad gLf pw

. J ngINhnyss MfNdd;msitf;|,J Bry;vdrnib(ss gwm t gG
vhmghUs i ; Neu © j f 5 Fwhf pw .

ngdr&>mny

[ hY tpd N hggj d; | MrpN hi dr I\H'ggjd %yk Bryp ;
%y k; ngl Nury

MfNd;vz i z rPNd;vz i z mj[bhb KbAK;

n
_mj rﬁfgf KbAK;

MfNd;vz ; mjp rPNd;vz nwass vhmghUspi
;rPNd;vz [ MfNd;vz ; Fi wt hf , Uf Fk
Uf Fk;

khwW vhmghUl f s ;

, gCkpy;c ss ' hTk; kdpdhy;kp t p ut hf g;gadgljjggl b
tUfpd. vdN mit ' ;] Res ; toffkh‘ erk gadgLJ;thk vhmghUs ;
ngl Ny ak; G ggib f ; . jRJ Nghat pk; , dDk; 148
Mz LESTF kI LN kI LNk ngINhy[aKk;> 61

' ; ; vd fz ffpgglbssd. vdN >khwW
Uff pw . NkY k; gbk vhoghUlfs;
f;rL>fhhgd l\khdh‘;rL KWAK; ry ghei |-
thgLJprde gbk  vhoghUl fi s
;tspz byjij ntggggljdfmpd. ekKila
#0|y khRggLjjh xU vhoghUs; Nit

khwW vhoghUl fs;rgtwi w, gF fhz Ngrk

]|1U vz nz afshd Nhahg®; vz pz a Mkz fF vz pz ay Nbs

vz nz aghafhejpvz nz asgUjjptpj vz nz amupjth vz nz a; kwhk;, uggh
kutpj vz nz a;Mfat wy;, UeJ fplffpd.

f ;

fhwphi yfs; %yk; fhwwhwwy ; ngwgglf pd fhwW t RK; nghOJ fhwh yfs;
obsLfs; RodW mit iz ffggllss | ldNhkpdpww %yk; krhuk; ¢ wgjjp
nraagglLfmd . ngUkghyhd fhwah yfs;jkptjjy;fajjh\sMut hankhop gyylk;
kwik; Fbkgf sk; Mfa Chspy;mi keJssd.
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Re vhp
fhwwy yhr; #oyy; kil Lr;rhe jij ; RYE vhp PA ngwogLf pw .
,j®; ngUkgte i kaff_ kPN Dk; rpy ' ., tt hW ngUkghY k;
f phkgGnf sy ;ri kffTk; ve;qus,, a

#ha Mww ;

#had; Gkay; c apolqfs; thojjFej #oepyia ¢
kwik; Kffakhd Mww ; %ykhFk; ,J tpyagyh kwik;
tskhFk; ,J RwM#oiy ghpthd. e Mwwy cyfjj
nrat jwfhd xU Mww; t hagj gbk t skhFk; w;b[ay k
Wgltss tshrpphy; #ha Mww; NKYKk; gadglj Jt | wF
Mww ; rhhej gorri dfis jRygihfTk;cssd. #ha Mww; xU
Fi wej Kawpi sf;nfre L mjpsT Mwnv y gyN W fUt pi sf;nfhz
KbAKk;

#ha Mwwp ;gadghifs;

gyNWJiwsy;#ha Mww ;epwa gadghLfi sg;ngw\ssJ.

« #ha Mww ;eR #N wmapy;gadgLf p .

e tprha>tgqFfs;rhej nghUlfi s cyuitffg;gadgLfmd.

« kpdhwy;c wgjjay;gadglfpu.

 #hMa gRi k ,yyqfsp;gadglLfpd.

 #ha Mwwi yf;nfle L eR,iwjy>fharrptbjjy>rikjjy; kwk;ciyfspy;
#N WM y; Nghdwt wi wr; nraay hk;
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