PHY & CHE
TEST -4 Part-1

6th term - I mst Bfs;

t p rAk;, aff Kk;

eki k RwmAs s gUgnghUl f s ;
6th term - II nt ggk;

kpday;

eki kr; Rmppoep Ok; khwngf s ;
f WV

6TH TERM 3 frejtpy;

eR

mdwi thot ;N jppy;
7TH TERM 1 mst Pbay;

t p rAk;, aff Kk;

eki kr; RmmAs s gUgnghUs {s;
mZ mi kgG

7TH TERM 2 nt ggk; kwk; nt ggep y

ko NdH Tt py;

eki k Rmwep Ok; khwwgf s ;
7TH TERM 3 Xs@py;

mz tk; kwik;t g nt sp
gygb N jmpy;
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mdwi thot ;N jppy;

6t TERM 1

6 th standard
mst Pfs;

mwd Ay ; - Kjy;gUt k;
mwi f k;
eric; WEAN vi|> f DT pks yplhkpygplhe {py kPt eBkoajti yT
nrhwii sf; Nstpgl bUf f pmk; , ejg; ghjjp; ePkwi I gUkd; kwhk;
Nohd wt Wi wh; Fwp i ksmst bt j dsmt riak; Fwpygrt i hf g; ghrft , UF f piark;
Newfz bt wi wg; Ged nfhssmst Bfi s g; gwwyonwey nf hs s mt rak;

nj hej xUmsi tf; nfte Lxjhah msit xgght J ‘mst P’vdggLk; mst Bvdgdvz ;
Kj gkwWk; myFvd , wz LgFjpi sf;nfhz tJ.

ePKk;

VN Dk; xUGBspSTF ,ilINac ssnjh yTePk; vdgglLk;
N [ap;, Ut
jpbyd; , U %i yf
,|Igglt J Jukhf N

. 3
STF ,ilgglt J}khiNh myyd xU
SfF ,|Igglt JJkhf N h myyd cd
h, Uf fyhk

eBjjp;myF “kPth. mjd;F \MaE “kBn)” vdf;FwbfggLfpd . rsma mst Pfs;kgyp
kP by kwWk; nrdbkPt hYks fIbljjp; c akst gpkgug; gyi fap; eP> mfyks Kwk;
kol ;t sfFf;fkgjjpo;c ak; N\ghdw ngha mst Pf s; kPt hYk; mst pgglLf p .

, U ef lk; myyd fphkks Mfatwwwi ,i INa css njh yT>gsspFk; t Powkk;
,iINa css nfjhh yT Nghdwm t fpy kPt hy; mst pgglLfpd.

eRjjp;myFfisj;njheJ nfhsN hk;

1 nrdb kPth (nr kP=10 kyypkPt hy (kgk P
1 kP(kPt h) =100 nrdbkPt i (nr kP

1 f Dy hkP} h (F kP = 1000 kP(kPt b

rej pf:

Vd;gddHL myF KiwNit?

xNu khpahd mstPL Kiwfh> cyfk; KOtJk; css mwpmay; mwHs;
nghdJthd myFfis VWMnpfhz tdh , € Ki wvahdd gddht myF Kiw
(International System of Units) myydJ SI myF Ki w vd ggLf pw .

ep wapl ;SI myF fdy hf phk;
fhyjjo;SImyF t phb
gugst ol ;my F kP
gUkdp ; my F kP
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SI myFfsp;gdkl gF kw\k;Ji z g;gdkl qFfs; ‘

SI myFfspy; gadglLjjggLk; Kdndh Lfs; (kPths ypths fphk; Mfai t mbggi |
myFfs;vdgi j epdt g;nfhst)

KdpndHh L FwaP gdklqF / Ji z g; kPt Uf F -
gdkl qFfs;

nfrp d |Jiz gdkigF :1/10 10n! r &Pty =1 kP h;

nrdb Ji z g;gdkl gF :1/100 100 nrdbkPt k=1 kP} h;

C
kKpyp m Ji z g;gdkl gF : 1/1000 1000 kyy pkPt h; =1 kPl h;
ehNd h n Jizg; gdklqFs; *| 1000000000 ehNd h kPt h =
1,/1000000000 1 kPl h;

f iy h Kg |gdkl gF :1000 1000 kPt h;=1 f py h kP} h

mstBfi sj;Jyyakhf mst py;

msthjy; vdgd vgnghOJ k; Jyyp fz
rb@ahdj b Tk; , Uff N z Lk; ekKila ; ga Hby, N huha khf
msthjy; vdgd KbTfspy; ngha Kk j Ky ; Uffyh; Mdhy;
Jyypkhd mst Pfsy; WglLk; gp oahdJ ; sg;VV\ng;gp') oahdJ
mwb@y; fz f{Psy; ngUk; ghpi g VwgljJ mwbpay; fz f{Bfsgs
mst Pfs;Jyypkh , Ujjy;mtrpak;

ms TN h yg;gadgLjjpmsf Fk; N\gnJ WwglLk;rgy nghJt hd jt Wi s g; ghhghghk;

wﬂ' mZ FKi w

xU Fz jrppd;eRjij msT Nh yg;gadgljjpmsjjy;
Ropp;, UeJ mstphjy;
Fz frpp;ji yggFjpa ms TN hyp; Ropy; ‘O'nghUed kKhWi t ffTKk;

KOi kahd nrkPsp;vz z pi fi af;fz f{pTk; gF kprrpj gbdfi s kkP
msty;fz f{pTk;

gljjg; nfhffggltss Fz frpp; ePkhdd 2 nrkP  6kKkP msitf;
nflhz LssdJ.

myFfi sr; rb@ahff; Fwhf Tk; nr kPkwhk; kgkPFwb Fk; NghJ Foggj j pf hd
thagG cssd. jtWyhH 6 nrkP2 kikPvdW jtWyh FwhFk; t hagfk;
cssJ.

vghNghJ k; nghUi s (Fz #rp>ms TN hYfF iz ahf itjJf;fz f{pTk;
+ Roppy;, UeJ mstp Mukght Tk;

, | KhW N hwwggp o:

xU nghUsp; Nhww epyia ,U NW g tf; Nhifsp; t od\a Nehf Fk; NghJ
VgLt jhfj; N hW; mst PL khwghL myydJd mst PL , | gngahcrpla , | kKhW N hwng;
gp o vdgglk;

gUkd ;
j bg; nghUs p ; gUkd ;
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ePk;vdgd xU mbggi | msthFk; ,jid NWve mst Pby;, UeJk; ngwKbahJ.
e®jijg; gadgljjpguw gUkd; Nghdwt wi w ekkhy; fz ffp , aYk; eBky mfyk;
vdw , U ti fahd ePqfi sg;gadglLjjpgugi of ;fz ffpyhk; vdN guggs T = ePk;
xmfyk; MFk; jwigh) cqgfshy; cqfSila ghgdjfks t Fggiw tpsahlL
i kj hdk;Nghdwt wmal ; guggs Tfis vit Wz ffhtJ

gUkd;vdgd topmyF MFk; ePqgfi s msggjd; %yk; guki d mstp KbAk; xU
ngl bap ; gUki df;fz f{hk; Ki wi af; fhz Nghk; ngl bap; gUki df;fz fwa mjd;
ePk; mfyk; kwk; c auk; nj hej Jf f Nz Lk; xU msT Nh yf;nfhz L ngl bad;
%dW ms Tfi s Ak;nrd bkPt hy ; (nr kPmsff Tk; ngl bap ; gUkd;Mi fahy;=1xbxh
gUkd @ ;my F nr kPx nr kPx nr kP= fd nrkPmyydJ nrkPMFk;

nfhLffgglt fdrrdug;ngl bap;gUkd; 1000 fd nrkPvd vLjJf;nfhsN hk; mjh J

eP>mfy>c auwgfs;Ki wNa 1 nrkPx1 nrkPx1 nr kPvdw mst ghd 1000 rdugfi s
Nk Ny an_ffggILss ngl bap;c shNs i tff KbAK;

jptjjp;gUkd;

jptjjpo; guki df; fz ffptJ kpTk;vsg. jptqf STF epyahd tbtk;, yi
mi t nfrs fydp; tbtjij vLljJf; nfhsSk; vejj; jptjjp; gUkid
Nz ELNKh>mjjptjij xU msTfs; Fvwagglt nfrsfydy; Cww Nz Lk; m
Fwbf ggl | nfhsfydfs;>FL|tfs;g[gngll_fS:>grAﬂLlLs Nghd wt xU jptjj
gUki d Kkprrhahf mstp c jTfpwd. jptjjo; gdehdJ> nghJ t hf

mst pggLf pw .

ehk; jplrhp ho yﬂ)t , vdwt i ji ambffbN st pgl bUTf { ark; 1
gh‘nf|:>20y}bt ; Zz RNd;Nghdwi t ryvLj Jffh LfshFk;

[kdpc lyps, Ujjjo;msTvttsTvdgdc df Fj ;nj hAkh?

xOqfww ;j bgnghUs ; gUki df;fz [wpy;

xU xOqfww tbtk; nfhz I jpgnghUsp; gUki df; fz ffp Nz Lk; vdW eP
t kgl hy; mi j vttt hW nrat ha? mjwnfdW jdahd xU fz p t hagghNh myyJ
#jjpNch , yiy. MdhYk; mi t fsp;gUki df;fhz gy tops;c ssd.

xU gUgnghUss vittsT ,1jij miljJ nfhsfpNh mdN mjd; gukd; MFKk;
, 99z gp dg;gadglLjjpehks$y;Nghdw xOqf ww t bt Ki la jpgnghUl fsp;gUki df;
fhz ,aYk;

xU xOqgfww tbtk;nfrze t fyyp;gUki df;fhz , aYk;

epgfx .

fdmsT fhe Nz ba fyypd xU Elyp;flbmsT [Hay;c ss eRDs; mbkllk;
tiu nkdthtpTk; fy; eRDs; nkyy %oFk; NghJ > [Hoapl el k; ¢ aUk;
c ahejkltk; 75 kpypdf. eRkltk;Vd;c ahfpw ?

hdJ ePu, lgngahcrpnralN cshNs nryfpd. , JeRltk;cau;fhz khf .
hW , lgngahrrp nraagglt eRd; gUkNd fyyp; gUkdhFk; ,JN eRd;
ngahrr i wahFk;

Fti say;MukgeR! | k;=50kpy p
fy;eRDs;Kofp go;eRltk;=75kpp
MfN fyyp;gUkd;=75ky p 50kpy g 25k p

4| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




1 kg1l nr kP (m) fdnr kP
MfN 25kpy g 25f dnr kiPdgi j fyyp ; gUkd hFk;

t bAt @ ; gUkd ;

t At [ ; gUki dAKk; X fp ,aYKk;
mllj.,JltffggItnfhsfy ; gUki dAk; ekkhy;
thAffsghd; mi IjJitf ; KOnfhsssi t Ak; mi |jJf;
jpd; nfhzt|t j ssTnfhz [fydpy; cssthAlt:;nJ;me
an_J:spv;anHBssTnfmt X mi | ffyhk; t Pbd;
vh:b mttH\WcU|sag, [ pvJ vdaN t PAffsp;

ffht Jvdgdj pkwk; j pt g; ng ; gUKi df; fszﬂltJl\ghy
mi ljJit ffggILssthAve;mOJj szdgljnjheJnfkstJ
;1 g gwwdky;t Fgfsy;t gffkh s N\s hk;

i pg;nghUl f sl : gUkd ; SImy FKi wa ;fdkPLh (m) kPMFk;

Fb

jptgf Sk; thAffSk; nghdthfyplhy; mstpgglfpd. ,itfisePjijgNghy
kfmyyJ f dkPt Y ksms t Pnraay hk;
1 kkP=1i kf Nuhy pt h; (ul)
1 nr kP =lkgyppb!
1 kP =1f Ny hy p i

h (kpy p
h (Fpy p

ep w.

ep WKWAK; vi | :

ep wdgd xUnghUsy; cC snggnghUspi msN MFK; vilvdgdep wap; Ny;
nraygbk; @ phg3 p rNaMF

xUi fag; xUjh sAks kW fagy; xU QjfjijAk; vLjJdfnits; vej if
mipfdjij cz Uk?Gjfjjp;epwahdJ xUjhsp;epwat p mj pkhf Uka

vdaN jh stpg Gjfjjo; Nky;mjp ,O tpr , UfFk; vdNekd if jhspd
tp Gjfjijj; jmFk; tpria mjpkhh nfhlfFk; , et pri aek; fdk; (m)
‘ghikivd c z hf bk ;

ep wap ;SImyF fdyh phk;, Jfdpvd Fwbf ggLf pu .

, gnghOd xU NstpcqgfSilaepwdd? effs; mi jfphky; mstpthy; md kp
mj pkhdkj goy; mi KAk; vdN mi jehk; fpyhfphky; msthfdNak; kpg;
nghamst phy;Md vi li ald;myydJ nklihb;ld;myfy;nrhyyyhk;

1000 ki y b pik; = 1f phk;
1000 f pik; =1f dly hf phk;
1000 f dNy hf phk; =1l1d;

nghlj j uhR:

nghUs @ ; ep wi amst pehk; nghlj ; jurpdg; gadglLj J f Nk
xUnj hejep yahdep wNahLxUnj hah nghUs ol; ep w axgghtjd; S%yk; mejg;
nghUs o ;ep wahdJfz f{pggLf pd . md gbj j uep wd Wk; mi of f ggLf pJ .

kpldZ j uR
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Jyypkhdvi li af;

gyNehii dfi sr; ; gadgljj D o;
vi i akpj;Jyypkh mst ; nfhz bcz Tkspf
Mguwz g;nghUl fsp;vilfi ;

,uTkhth AKkkwAk; gUt qf s; khw i
el‘k CheJnfhssyH( fhyk; khW i j
fbfhyijg; ghh;Jl\bLl;Jf

cdbilaehbjJbggpdg; gadgljjphyjijj; Nhihakhimsffyhrk; Jbg{dsp;
vz z pi fi af; xt nt hUJbggvak, , 1 1gglt , i Intspahdd Nelk ;
efhijf; F\bep\u rhmzkh‘g; NogrRt of fg; xUkz pJdsp , U kz pJspdiNehk;
Prh)]:thfhy , i Intspaf; FwbFk; nrimf s hFk; ,e;K|W|ag gadgLjjdeut jf;
z tfpyhk;

vz z py;fz fFfs;
fEffzINstpFmsTNh yc wiNehffpplasp
c WMNehifpp | asp

e 1nrkPthy;vjji dkgk@ ssd?

e 1kPthy;vjji dnrk@ssd?
golt Ut dt wi wepg .

e 7875 nr kP = kP

e 1195 kP = f kP

e 15 nr kP10 kkP kkP

o 45 kP33 kP = kP

epdty;nfhsf:
mst PBvdgdnjhejmsTfS1d;njhah msTfi sxgght j hFk;

gddh Emst gphdngh)jjdi kffhdmi dj J , awgRy ; ms Tf S f FKk;
gbjjunmyFfs;c ssd.
ePkep wkwk; fhy k; Mfai t rg mbggi |, awgpy; ms Tfs; MFKk;
SImy Ffs;
ePk;- kPl h;

ep w-f Py hf phk;
fhyk;-t pho
jptjjo;guUkd;-ypthmyyd nrkP

%dW i fahdgp ofi sj; jtggjd; %yk; msTNh sg; gadglLj Jk; NghJk;
Jyypkhdms Tfi smsffyhk;

j o pt kwik; xUqf hd nghUs f s @ ; gUki d ms ej waNedoms t Pgad gLf pw .
xUqgf wwnghUs f s ol ; gUki dms ej waeR,, | gngahrrgKi wgad gLf p .
kpdZ j;juirg;gadgljjipj;Jyypkhviliamsffyhk;
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« jp3pt kwk;xOqgf hdnghUsfsp;gUki d mwa

Kwhyjj, kiffs; odfy;, Neyi Fipxz y; fbfhk;
#haffbfhyijo; gadgljjdeui ] L i uap; elggltxUFrm
epypdf; nfhz LNey i jf; fzf X
fl"IZ.l._fII’ly.J.[.]f. fz fiptdh

Hjpiijitjdmd %oFk;Neuijf;

hf g; gadgLjjph

huhakhf mstpc jtp. et@fhyjjpy;

we gfuiz qfs;Ned i jj;Jyymkhf;fz ff

XN PPt R, vdgljdpqiphdqls: fTTFk; A yitr;
fz ffhtjwhgadglj] gglk: xUf Ut phFk;

nkihp; KiwnyFfs; myyJjptmyFfss 170y; /gmuQRffhufshy;
cUthfggltd.

eRjijmsffj; jWwhyjjy,; gadglLk; ms TN hygj p hwhk; (16) Ejwnhz by;
tyypk;ngl nty;vdwmwp gy ; mwuy ;fz LgpffggltJ.

/gphd] ; eh bd; jiyefu ghhPy ; cssvilfs; KWK ;
mstPBPfSffhdmi djJyfepmMdjjy; ogshbdk; - , pak; ¢ Nyhf;
fyi taghdxUgbjjukPth fkgpdW tffggllssd. , ejkPlh fkgap; efy;
xdWoyyppg;cssNra ,awgay;Matfjjy;i tffggllssd.

1 fdy hf phk; vdgJ ] ;cssnrtnuy ;vdw ,ljje; riE Nrvilf
KWWK ; mstEfoHdmd.,JyferWtdj;hy 1889 ; ethggIt:ngb
, bak;c Nyhf;fyi tahy;M decN/thzbd epwa rkk;
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UNIT 2
t p rAk;, af { Kk;

mwi f k;

em;Ketjathng;nghUIfspi;k iy jjy;vdDKk; nrayflsr
nrayglLjJk; Ngnd md nghUlfi s ; f; fWW Uf { Dbk ;
fjit %LkNghJ ks fhygged tpsaH_ ' 'gi aj,J}ka[\th
midjJdr;nrayfspk;jsSjy; myyd I jY; k; xU toap;tpri ag;
nghUs @ ; kP nrYjJf pinvk;

XaTk;, aff Kk;

xal epy vdwy;vdd?, affk;vdwy;vdd?
gjjg;fHbAssthW Gjfk; xdW cqgfs; Nki rap;i kajjp;itffggl bUggj hff;
FUIN hk; Gjfk; ,affjjg; cssjh? ,yiy>gjfk; xal epyagy; cssd”

vdgN qqfsrﬂ gipht  UFFK: . gNjhJ ‘cqtsp: FwoNglil it ggjwih
mogdjfjij e&fs NKi rapi xU Xukh’ efhJfmRs;vd i tjJf;nfhsN h; egfs;
efmrbnfhz bUf Fk;Ngh)™ G jfk;, affjj;, Uggihff; $W B sjhd!

vdN Gjfkhdd Nirag; xNo ,ljjg;,Uehy; md xaT epyapy;, Uggj hf Tk;
e@fs;mjidj;jsspxU ,ljjppled kwNanhy, |jjpfF khwAkNgh) , affepyap;
, Uggj hf Tk; fUj ggLf pw .

NkhFd;, affjjg;c sshdh?

fRo css glffijiag;ghhyJ ekd ez gd;Nkhd;, affjjp;c sshdh?
myyJ XaT epyag;c sshdh? vdf; $Wgf Nsd;

FIBl | NdPrp Nstpis cafspk; NIf Nz Lkhkk; mtDfF e&fs; , qFf;
nerths%grlbtt)Uka gljiijgomJg giy; $Waifs; NdRa Kjy; NstpFg; gjp;
ms p

epolT 1. ,aqFk; glfy; css kdpd; Mwmd; fi u ag; nghWJ ,aff epyapy;
csshd; glfpdg;nghWJ XaT epyap;c sshd;

tphpahh$WJ rhi® khfd;c z i kap;, affjjp;c sshdh?
ghG> NUfh , Ut hh $W Jk; rhpvd ehk; VW nf s Nt hk; ghG ‘[f
af
, 1]
tg
f

NgUej P s; c sshd; vd N NgUeJId,,lzeJ mt D k; ,
mUf g ; mkhe.J Uka NS h tg; nghUjg mtd; xNu

mtd;XaEI'ep')yap';,Uggjhc mts; fUJTf s ; Mf ng
,aff epyapksNfhi c sshd; NWVNDK;c jhe k; At

W
K
epoT: 2 : CQryp; Mbfnfhz bUf Fk; ukah C Qri yg, nghW J
csshs; NHijjpdg;ngh\J epyag;csshs;

p

epol] 3 : eph kppz bay; mts; ghb tPbwkr; nrdW nfhz bUff phs ;
kppz bi ag; nghWJ mts; nghWgJ mts; epyay; csshs;
rhi yi ag;nghi J mt s; epyag;c sshs;

xU Gjfk;effjoglky Ncir kB XaTepyap;,Ue epoit vLjJfnfhN h;
mgdjfk;cz i kap; xaTepyag;hd cssjh? GkmphdJ jdJ mri rg; gww Rwwb ;
nfhz LssJ vdgji d ehk; mwi hk; mggbnadg Gkppy; c ss Ni rAk; mjdt\ky,
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css QjfKk: ,aqfp; nfre bUFfpd , yiyah? ehkKk; Gkpahl i z e
,aftfepyay; , Uffplbk; vdN  ehk; fhZ KNghd QjfkhdJ XaTepyap;
cssjhij;njhbpd.

N Nghyj hd ; NgUej P s ; ebk; gaz k; nraAk; Nghd ekfFg; of fjj
XaT epyap(k ntsyag CsSS kuqfs>fkgqfs ,aff ef
C z hf Pk

, ej@aht o ;
nry Y kiNghJ
l\bhy N

k Nghl
kaahdJ
gphp kst p h

xU nghUshdd xU epyap; , UeJ
kwnwhiU ep yap; , UeJ ghhggt Uf F
XaTepy myyd ,affepy vdgd
khwf $ baj hi fahy;mji dr;rh3 | ai t

NkYk; ,J Fwpyd MrpphspkpeNh myyd cqgfs; mUfg; css E}lyfjjmfr;
nrdW g jfagfs;thaghNhmwe) nfhsSqfs;

nghUl fs;vtt hW, aqFfpdwd?

etk;gejpd cijjdj;isSk;Ngh) gejhdd ,aqFfml. Gjfjjpd , Of
gjfkhdd , agFfpd. fh sahdd tz bapd , Of FkiNghJ t z bahdJ , a
xU nghUsp; k& nraygljjoglk; jsSjy; myyd ,Ojjy; epolfsp; f
,af fkhdJ VwgLf pw .

mdwi t hot y; ehk; fg wwy pleJ eRpd thap_af;nfhzt_ , iowh f ahk;
tzbia,OjJf;nfrz L nryfawd., qF ,Ojjy;myyd jsSjy;vdw
kdphts; myyd twpqFfs; Nghdw c apss nghUIts;nihy ngLtJ
c afyss GMfhe ps;vd mi of f ggLf plwd.

nghUl fsp; k& c afss myydJ capw fhe ps

nraygljjggLk; jsSjy; myyd , OI 1T Ny tpr
mi of f ggLf pw .

Gnspy; tshedss cakhd GMs; fhwwy; MLt i j Ak; MWMeRy ; kujJz t hdJ
mbj Jr;nryygglt i j Ak; eBfs ; ghhuerggFts, ,qF jsSjy; mny ,OJJy vd w
e;bothdJ C apww nghUIfsplhy WgLt jhy; ,it c apww he ps; vd
mi of f ggLf ol wd .

nfjhL tpr>njhlhtpr:

Nkwpwa epoTfsy; tpra nghUsp dj; njhitjd; %yk; nrawglj j ggLf pw .
j

,jjifatprahdd d mi of f ggLf pwJ .
ele nryYkNgh ry  Newfspy; Kjpej
; ghhyjggREs; mJ Vd; fR t®Ofpd> vd
Nahrpj pf f wR s h? 'd' kP nrayglLjJdk; tprandd QG pR$G tprahFk;
[aFthprahdJ ; £8; Nehffp, Oggjd fhz kFN mJd fRoNehffp
t Of pwW .

N Nghy;fhejjj;mUfy:, UKGJz bi df;nfhz Lt Uk: NghJ

9| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[Appe- Lu]

sTUDY CENTRE

CHENNAI

fhejkhdd , Uk ;Jz bid <ffpw. fhej tprahFk; fhejkhdd

, o WEf K;
, UkG J z bd; mUN t UkNghN mjidf;thhe;J ggi j g; ghh | Jf f pPs h?

Newf z | Uepolfspk; tprahdd 0)
,jjifa tprfs nfjlhhtprfs;vd mi of fggL
P
L

nj H hky; nrawglj j ggLf pu .

Nekwf z UepoTfsprk; tprahdd nghUs j; njhHbky; nrawgljj ggLfpu .
,jjifa tp)rfs nfAhhtprfs;vd mi of f ggLf W .

tpr WglLj J k; khwngfs;
ehk;xU nghUsp;k® tpri a nrawglj J k; NghJ vdnddd khwwgfs; Vwgl y hk?

Nki rap; kPss xU Gjfjij jsStjhf;nfheNmk; Gjfk;efnfpd. tprahdd
xU nghUs o ; kP nrawglj j ggLk; NghJ nghUi s XaT epyaped , aff epyfFf;

i uNeffpt Uk;gejpd klilahy; mbf Fk; Nghd ep OKk; erboT is
h’7 gejpd mbfFk; Ngh) gejp; Nfkhdd mjphdfpd.
; nradk; jp rAk; khwpki 1 fpd. xU nghUspd; kP tprahdd
nghUspI N fKk;mjd;jprAk; khwpki | fpw .

J kNghJ k> rggh j p kit p d g; gp r Ak; NghJ ks> xU wgh, Ngz i
'd;kB’ tprahdd nrayglLjjoggLfmd. , egpolfsy;tprahdd
pd khwMpd. vdN xU nghUsp ; KR nrawgljj ggLk;t prahdd
khwnf ; $baj hf , Uf f pw .

gljjpdg; ghlafs; gljjg; fhbathW khtitzb , aqff$ba
jprag; tpriar; nraygljJfmphy vdaN tprahdJ nghUs; ef Uk;
prag;nrayngjgng[\th md nghUsp; Nfjjpd Fi wfpd

p; ,affjjpd epMJfpd. NTFkh ef Uk; kppz bag; ehk;
Nfjjiliar;nrayglLjJkNh) vdd epofpd ?

xU nghUs @ ; , aff epyl aNah myyJd XaT epyi aNah khww t yyJ ks nghUs @ ;
Nfjjpd mjpbhbtl\t myyJ FiwifNh nraa tnyk,,aftJ;pd epM j Tk;
jpria khwwTk; kwk; nghUs ol ; tbtjij mjphbtNh Fi wifN h nraa , aYk;
fhez ptpr vd mi of f ggLf pw .

nghUs p ; k® nrayglLjjggLk;t prahdJd>

* nghUi s xa¥T epyag;hJeJ ,aff epyfNhmyyd , aff epyagpelJ XaT
epyf N hk

,aqFk; nghUsp; NfjjpdNah myyd jpri aNah myyd , w il ANh
K Wk ;

I

nghlUsp;t btjjp;khwyij VV\gLJ
cqfshy njhLk:tprfSfFk; nJHh prfs kacH‘uzkms;ﬁf , aYkh?

edfh J nrayg;ngdrg;m yT , a
,affks tltggh j , affks NehN H
tifahg; grthtggLflwl fhfnm
VIfi ziaNah xU wgg;bt N
ti sTggh jahf , UfFk; fhpk; K

ffjij Newnfhsfpd. vdN |, aff khdJ Rowp
b, affk; kwk; mi yT , affk; vd ehdF
ohy; nraagglt tghdjjpdNah myyd
bz jjg; tRafs; mjd; gh jahdJ xU
d Nd p ef Uk; mN leag mjd; jp rAk;
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njHhre) — khwyjme clgljjgoglfmd. ,eg; ghi|
mi of f ggLf pw .

fry xOqF , affk;kwik;fhy xOqfww , affk;

Xh, mi wapg;, qFk; mgFkh ef Uk; ‘< apdg; ghugfs; mjDi la gh j
gh jahf , Uffpd myyt h?

Nef NN L, affk; - nghUshdJ NelfNHLg; ghjap; , aqkk;
l\bth‘Hnghjap eleJ nrdW nfhz bUf Fk; kdg)d,jhih‘f f Ro

,affk; - nghlUshdJ KdNdH fp; nrdW nfhe bUf Fk; jdJ
ipriaj;njhheg khawd; nfrz N, UFFk; (c k) gejp d

hj ,affk;- xU nghUs;tlltggh jag;,aqFk; (c k) fapwa; xU
y;fyypdf;flbr; RN y;

wrp,.e.lffk;- xU nghUs; mjd; mrrpd i kakhif; nfre L |, aqFjy;
gkgu j;, affk;

,affk; - xU nghUs; xU Gsspa i kakhff;nfre L xU Fwogbt
L, ilIntspy; KdDk; gd DkHFNh myydJ , IkitykhfNh khwp khap
efhy;-(ck)yjd@ry;

xOqfww , affk; - xU <ap;, affk; myyd kffs;neUffk; kpej njUtp;
ele) nryYk;kdphHsp;, af f k;

miptfjjy;, agFk;mi yT , affk;
cqfs; ez giu xU wgh Nyz bd; , U Kidfi sAk; edwif , Oj Jr;
g%JanfhsSkhW nrhyy Tk; , gNghJ eBfs; uggh Noz bd; i kaggFjp a
, Oj Jt hafs;

,gNgh) mi ythdJd mjp Nfjjp;ei IngMijf;fhz {pRsh?

mi yt hdd mjpt fkhf ei TngWk; Nghd ehk; mttpaffjjpd mjpITWy;
vd mi of f pwk;

hthkJ t b N H?

;kz paf;fHLk;Ksspd vhjJfpfhsS gfssmd xU ehsy;,
r; Rawd Uk; FjpFk; gefjf; ftdp xU Fwogbt fhy

Lk, Lk; FipJd vOfmd. xU eRywgigj; ftdp Fwagb; fhy |

Lk; kP Lk;mi yfs;fi vay;Nch)fpwd.

974
nt
nt

ﬂ)t frhy ,ilnts@ap; kP Lk; kP Lk; ei | ngWk; , affqfi s ehk;
f ;vd f Nk

frwmy ; mi rejhlk; nfhbapd vLjJf; nfhsN hk; mtt affk; xU Fwogbt fhy
i Ints@py;ref ei Ingwnd. , ttif ,affk;fhy xOqfww, affk;vdggLk;

miyT ,affk; midjJN fhy xOqF ,affkh mi kAK;
Mdhy;midjJf;fhy xOqF ,aftqfSk;miyT ,aftkhff;
fhz ggl hJ.

cjhz khf > G par; Rwma egtp; , affk; fhy xOqF , affkhFk; Mdhy; mJ
miyT ,affk; myy. Mdhy; CQryp; Mbf; nfhz bUf Fk; xU Foei jap;, af fk;
fhy xOgF kwk;mi yT , af f khFk;
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c akkhd xU uj ; frwW nkdth tRkNgh) kuyjp; fpsfs;
nthhff;frwwwy' : N fkhf t R<KNgh) kuffpsfs; MLk; N fk:
mj phdf . khAk; Ngh) kuf fps MLK; N fk; mjphpd md
xbeJ fRo t@f;wl N h myyd N fkhN h mi kayhk; ekkhy; xU
,affjjpd N fkhdJ my thdJ vdW vjDId;xgG Nehf f hky; $ wK bAkh?

grk; eleJnrygt S 1d; xgghkNghJ kppz bay; nrygt hy N fkhfr; nryfmhh vdf;
WN hk;

3

kppz bay; nrygti ug; NgUeNPL xggbt hy; NgUeJ N fkh ,aqFfpd>kppz b
nkJt i , aqFfmd vdW $WN

MmN Newks NgUejpl; N fjjpd Mfhat ghdjjpo; NNfjNhL xggpthy; Mf hat hd k;
kp N fkhfr; nrytJh‘ , Uffpw .

mggbnady ;xU nghUs;vttsT N fkhfr;nryfpd vdWvtt hWeh; $W J?

Nkwfzt NstpF vggbh tplaspgd? Kjyg; xU kz ey jy; mths; vitsT
Jijf;flgghts;vdWfz ffhN hkh?

kf ©eJ xU kz pNeu jy;fle Jluk;=80 fkP(160/2)
Nfkhfr;nrytd>nkdt hfr;nryt J.

NgUeJ xU kz ey j;fle) JIk;=

bu ; xU kz pey j;fle Jlk;= fkPvdd fz LgpjJ t pBHsh?

N fkhfr;nrdw t i dk; nkdt fr; nrdw t hfdk; xU kz peujy
ahhyvttsT Jlk;gaz k;nrajhfs;vdf;fz ffpt go;ah Nfkhr;nrdw ? ahh
nkdthfr;nrdw 2vdW $WJ vsphf , Uffpd myyt hl

xwy F fhyjjg xU nghUs;vttsT Jlk;flejd vdW $WN
rurhpN f kKhF

mjhtdJ xU nghUshdJ d nfh ytpd tfhy ,ilntspy;
flejhy;mjd;

ruvtpN fk;(s)= (Flef njhi yT (d)/ (vLjdfnfhet fhyk;@)
=d/t

, 1 zah nrhytnjdy; nghUs; flef njh ytpd mjwk vLjJfpnfhet fhyjjhy;
t Fff ekf Ff;fplggd rurhpN f KhFk;

xU fhyxU kz pNetjj ;300 fkPnj hi yitf;flfFk;Ngh) mjDila Nfjij 300
fkP/ kz pvd W nrhy f pabk; (mj it J kz pF 300 f kPnj h yT)

vLj JffH Lt H >
xU nghUshdJ 10 kPl h;nj hi yt
rufrf‘pl\tfk;(s)= (flej njh yT

0 kPt h) 2tp

2 nehbay;flejhy;mjd;

P d
) (d))/ (vLjJfnfhz t fhyk;(t)
hb)

t

= (1
= 5 kPt h;
xU NgUey 180 f

(s) = e

/
/ tphb
Dy kPt b nj hi pd Skz pedjy;flegjhy;mjd;Nfk;vttsT?
y=(flej njhy (d)) (vLj Jfnfhe | fhyk;(t)
= (80 fdy kPt h) / (3 kz pNewk)

=60 fply h kPt by / kzp

y
rurhpN f k; T
/

ekd giYfFg;godh kPth; / t dho vdNvh f Dy kPt h, / kz pvdNah t UfF gl mJ
vdd?
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rurhp Nfjjmihd #jjpiijf; ftd@qgfs; flefj njh yit kPihYks mjw hd
fryjij tphoaprk;fz f{pthy;mjd;myF kPih / t oho.

xU Nis flef njhyit fpNykPihYksmjwhd fhyjij kz paprk; fz f{plhy;
rurhpN fjjol;myF kPt / kz p
ry Newgfspy;nrdbkPth / t @b Nghdw my Ffi s Ak;gadglj Jf Nak;

nghJt if ehk; mwppayp;SI myFfi sg; gadgLjJfdwk; njh ytp;SI myF kPl h;
(m), fhyjjpl;myF t@h (s). vdN kPt h / t@dho vdgd rurbpNfjjmihd S
myf hFk; mjht Jm/s

fz f{hqfNsd;

1. xU G-d 150 kPth; njhi ytpd 10 t pdhoay; flejhy; mjd; rurhp N fk;
vitsT?

2. gbahjdJd kppz bay; kz pNey jw;40 f KPJ}k;gaz k;nrajhy;mt Ui | a
runrhp N kv d?

ekd N fk?

; ezghtis miojJdf; nfhz L
jak;eljJtjwih 100 kPth Jujpdf;
ajjpd eljjpxtnthUt Uk; 100 kPt h;

;ovd e Jf; fbfhk; %yk; Fwpdf;
Nfjjpdf; fz twhAafs; mjid gpt Uk;

mittiz ag FwAqf s ;

xU nghUs; gaz k; nraj N fKk; mgnghUs; mggaz jj m hf
vLj Jf; nfhzt fhka ekf Fj, nJ héAkhd hy ; ekkhy mgnghUs ;
flej njhytpdffsz;b K;

rurhpN fKk;(s)= (fFlejf nfjhi yT (d)/ (vLjJfnfhe I fhyk;(t)
vdN >
flef njhi yT (d)= rurhpN fKk; (s)xf hyk; (t)
d=s xt
xU fggyhdd kz pF 50 f kPN fjjp;5 kz pNelk; gaz k; nrajd vdp; mffggy;
flef nkhjj;njh yT ahJ?
s=50 fkP/ kz p¢=5 vdN fle njh yT
d=sx t;50 fgP/ kz p x 5kz p=250 f &P

mN Nghy ; xU nghUsp; N fKk; md flej njh yTk; ehk; mw\t hkhdhy; mJd gaz k;
nraj Neyjpd ekkhy;fz ffp , aYk;

fhyk;(t)=(Flej njh yT (d)/ (rurhpN fk;(s):
t=d/s
flef njh yT f KPMFK;

rihd , aff k; kwk; rBw , af f k;
xU njhh z bahdJ J;bJrnapy;hJeJ Gngl L kdi u a mi | fpw vd

itjJdfnfhs N hk; md xNu Nfjjwjhd; nrdwdf Fkh? |, yi yayyt h?

jprrpg; xaT epyawved JtqfpnkJth Nfjij mjphpd>godh Fwggpt
Nf];g gaz k; nrad> ghyqfs; Nghdwmwi w fIfFk; Ngpd N fj1jf; Fiwy>
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epyagple) JtqgfpnkdthH Nfjij mjpl godh Fwagbt Nfjjp;gaz k;
nrad >ghyqfs;Nghdwt wi w flfFk; NgJ Wy >

ry;t hOk;t ggFfsy;rMijahdd rurhaht 112 f kKP/ kz p
wNfjjg; XLk;kp N fkhd t gqf hFk;
jh

jp
vd

, 1 1gglt ht z b epyaqfspy; edW gaz pis Vww; nfle L kJi u a
mlle”beFk myyt h?

, 1t hw kh\NgIt X jhy; ,jd;,affjjpd ebk; rBww , affk; vdW
$ D k; fhy ,ilntsmap; md xU rbd
Nfjj; nrdwdf Fk; | ! ' ay; njh ht z bad; , af fk; rbd
, af {f KhFk;

, i Intspy; rid NTfjjp; , aqkFk;

; ,affjjpd ehk; rid  , affk; vdWks

khwglt N fafspg; ,aqFk; nghUsp; , affjjpd
ehk; rBwv , af f k;vd Wk; $ W bk ;

$1L , affk;
ei | Ki wap;ehk;fhZ k;ngUkghyhd , affqfs;rBw , affqfshFk;

RUf f khf >ehk;, affjjpi d
1. gaz k;nradk;gh |
2 fhy quF Kiwnfhz tjhmyyd , yiyah?
3 rbd , affkh>rBwv , aff h dw mbggi | ay; gbpf , aYKk;

xU kppz bia vijJfnfhsSqfs; bap; rffukhdd vitti fahd
: pz b KOi kAk; VL]Jf nfre thy; md vtti fahd

rffukhdd jd; mrep dggwwo; Roytjhy; jwRowp , affjjpdAks
Nenf Nh L ghi jag; KdNdwo; nryt jhy; Nelf N L, affjjpdAk;

, di wa mwb@y;- Nigh ;

Nigh Lfs; vdgd jhdpqgfp , aej pkhFk;

gz pi sAk; kdpi d tpr; pvggHTk Jyypk
Mgjjhd nghUlfi sf; | fahsTks kpjnjh yt
fz twaTk; gadgprlwd Nihgh th vdw nrf N
vdwthjijahdd c Ut hfggltJ., jd;nghUs;
Nhgh bf ] ;vdgd Nhgh Lf i s g; gwp mwik; mwp

Nigh Lfshy;vdd nraa , aYk?

Nigh Lfshy; jgfs; RMWWgBW i j c z uTk; #oYfF Vwg vipipd CGumTk; , aYk;
mt wwhy ; kp El gkhj gz pi sAk nraa ,aYk;>krb mjp tpri ag;gadglLjjpMww
Nz ba gz pi sAk;nraa ,aYk c k;xU kUjJt ha;toph Ljypgb mt why;fz
mW tr; r;bp';ria l\kwnfrss ,aYk le\ghy mjdhy; xU kf@e;pd
tbti kffTk;,aYk; nraw f z wppdg; gadgLijNthLfs,thfs mLj J
vdd nraa Nz Lk;vdw KbtpdAk mi t fNs vLff , aYk;

NugH bLfspl;c z Hpd;

kddZ czhps; Nightfsp; fzfshTk; frifshTk; cssd. ,ujlf;
N kut dd mjw  ,e cyfk; gwa Kgghilz g; grng pd mspfpw.
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cjTfpdwd. mOjj czhps; mtwMEFj
Dy KI|;I| aj ; JI FkNghU k; vttt s T mOJ;k nf hLf

|z ffoglt fz gnghwp NbNah mi yf
folw .

J
f
s

h s . fz gngwp NlbNah mi yfs; ghhwk;
%y k;nrajpi s mD gng nngk, .

Nihgh Lfshy;rgj pf , aYkh?

Nigh Lfshy; rejpf ,aYk; mitfs; Kkpej ripfyhd tpsahnbLfi s
tpsahfpgwd. nr] ;tpsahby;kdpid tp ,it rpgght tpsahfpwd. Mdhy;
xU Nighthy;jhd;rejpdf;nfhz bUf f Nwhk; vdgji d ¢ z uKbAKkh? kdphf s ; mf
cz hlepy cssths; ehk;rejpf hNmk; Vdgjl d ekkhy;c z UKbAk; Mdhy; mej
mf cz hl epy vggb ,aqFfp\U vdgi jg; Ged nfhsstahJ NUNgHF | s ;
vghghl k;mf ¢ z h epyap;, Uf Fkh? vd gi | ekkhy $wKbahl.

nrawi f Ez z wd:

nrawvi f Ez zwd vdgd kdp %i s NhdW rejpfjjff tifag; fz gp
nrayghLfi s c Ut hWFtjhFk; ,diwa epyap;emk; mjid mllatg;ynad@k
ry fzpps; $ItjjmF ,ilag; Kfgfis milahsk; fzL nfhsSk; ti fap;
mi kedssd.

ehNd iNghl Lf s ;

enNdh Nugh Lfs; myyJd ehNdhNgh'] ; vdgi t kpr;rpma msTi lait. mit kp
Ez z @ , latsy; jafs; gz pisr; nratjw c Ut hffggltit MFK;
tUgfhyqfspy; ekkhy; ,uj Xitjjg; edNdhNgh Lfisr; nrYjJtjd; %yk;
ei | Ki wag;rh;pkgyh Ez z @ fbdkhd mW t rppi rfi s Nkwnfhss |, aYk;

xU elNdhNINgH T 1, uf Xitjj;nrYjjpmjd; %yk; eyy nryfi s mopfhky;
GwWNehaty ; gh ptgglt nryiy klbLk; mopjhy; vitsT rmgght , UfFk; vdW
cqgfshy;fwgi d nrag ghtfKbfph?

RUf { k;

o ,affk;kwk; XaT Mfait xdWnfhdWrhnssit.

Xat epyapg;css m dj
Nghy , affepyapk; mN
ep yap;, UeJ ght Fk; Nghl

jsSjy; myyd iiY; %yk; xU nghUsp; k@ tprahdd
nraygLjjggLfpw . ' c afyss kwk; c apmv GvMfhz pshy;
nraygljj ggly hk

Jg; nghUl S k; N nwhU epyap;, Ued ghtFk;
Nghy ,aff epyay; css nghUlfs; N nwU
XaT epyapyk;c ssd.

nghUs @ ; k® nraygljjggLk;t prahdd>nghUi s mi kjpepyagy
k

p
epyfNh myyd ,aft epyageJ mikjpepyfNh |
nghUs ol ; Nf];pdl\hh myyJ jprlal\hh myyJd ,w

nghUs ol ;t bt jj,khwn i) Vwgljjyhk

ry tprfs; njhh tprahTk; rpy tprfs; njhh tprahTk;
nraygl f $bai t

e ruripNfk;=flef njhi yT /vLjdfnfrz | fhyk;(s=d/t
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s Nfjjo;myF = kP/ t phb

« yaffjjpd mjd; gh ji ag; nghW Jk; fhy
jdi ki ag;nghW J k;rbd , af fk; kwi\k; rBmv ,
rejpf:
vs@a fhwwbay; NelNHL | affk; Rowmp, af f ki khwwggLf . mJd Nghy Rowrp

,affjjpd NehNHLE ,affkhf khwf; $ba VNDk; tpsaht nghki ki a
c gf shy;nraa KbAkh?
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8" mwpay;j hFjp2
my F- 1 nt ggk;

mwi f k;
v ntggk;, ehk; mi dt Uk; mwejN. #ha xsp ek; clyp; glLknghOJ efk;
ntggiij ¢z hfpwk; ntggk; ekfFg; gy topspy; gadglLfp. ntggji |
cz T rikffg;gadglj Jf Nak;

gorrhW jahnbi fay; ntggjijf; Fi wif gdplbfi sr; NHfpwk; ekfF
venjej %yqfspy;, Ued ntggk;fplffm vdW ehk;, gnghOJ fhz Nghk;

nt gg %yaqfs;
# had;

v #had;xspaj;jUp vd ekfFj;njhd\k; md ntggjijAk;jUfpj h? # ha
xsap;rmd Nek;ed Wit plL cdJd jiyiaj;njh Lgghh

v #lhd cssjyyth? Mks #had; xsphh. ntggjijAk; jUfpW. ,jdhyjhds
Nh | ntagp;ntwM;fhyfSid;rh yag;elggd fbdkh c ssdJ.

vhpy;

v kuflil>kz nz z nz aregffhsfhengl Nihy:>vhphA Nghdwt wi w vhoagj d by ;
nt gg Mwni y g; ngwy hk;

v cdJ tPby; cz T rikffj; Niahd ntgg Mww; vjid vhpJg;
ngwggLf pw ?

c uajy;

v cdJ ,U cssqiffi sAk; xdWd; xdW NHJ cuTk; jwgh) ¢ dJ
cssqiffisf;fddjjp;itjdg;ghh vtthWec z hfpha?

v , Ugw@ s; xd Nemnl hdW ¢ uhAknghOJ nt ggk; nt spggLfm . Mjphy kdpd;
xUfwWi s xdNMnlhdW c wrr;nrayg neUgi g ¢ Ut hffdhd;

U fljjap;toahg; ghAknghOJ nt gg Mww;c Ut Hpw. kol ;
kpi;nt ggffyds>kpo;eR#NwwNghdwi t ,efj;jjdtjjy;jhd;

Wishdd mjpt pwh myyd ,affjjdyh cssd.

nghUl fi s nt JKk; nghOJ mjg; css %yf$Wsp; ,e mjplks
, af f Kk; mj p N hL nghUs @ ; nt ggep y Ak;c ahf pu .

vdN > nt ggk; v nghUspd; nt ggepyi a c aunrad> %yf$Wi s
N f khf i a xUtifahd Mww;vd ehk; Gy nf hs syhk;
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nt ggk; vdgd xU nghUsyy. md ,ljjpd Mffpkgg i y. xyp xspkwk;
kprhijpdg;Nghy , JTk;xU ti f Mww hFk;

xU nghUspy; miqfss %yf$Wsp; ,aff MwMy ntggk; vd
mi of f ggLf p .

ntggjjp; SI myF [ _y; MFk; fNyHp vdw myFk; ntggjij msffg;
gadgljj gglLf s

kwikk; Fs phd nghUl f s ;
ekd mdwh thoty; gyNWU1tifahd nghUsfi s ehk; ghhf{ dak; mt wywy ;

ry #lhdit>ry Fsprrphdi t. venjejg; nghUsfs; kwwmwi wip mjp
#1ht , Uffodwd vdgi j vithWepz aggd ?

ehk; mUeJk; mst pfj; NeR #Ihf cssjh? myyd ghyhdd jap c Ut Hf
N z ba msTiFf;Fsirrmi leJssjh?vdgjid ekd i ffshy;nj ggH}h;_Jl_
zn

Cc z hf Pk Mdhy rbmhd ntgg epyia czu ekJnJH_ c
ekgfjjdi KAi lad?

nt ggep y :

nt ggep yap;ti vai w:

v xU nghUs;vej msT nt ggkhf myyJ Fsprrahf cssd vdgji d mst pk;
ms TfF nt ggep y vdWhgah

nt ggep yap; SI myF nfytp; MFk; nryrp] » /ghd’ P, Nghdwi t g
myFfs;MFK; nryr@] ;vdgd nrdbf i ; vd Tk; mi of f ggLf pw .

nttNW ntggepyay; css xU nghUsfs; xdi wahdW njhLkNghJ
nt ggkhdJ vejj;jpray;ghafml vdgii d mtwwd;nt ggepy epz apfpd .

rhjhz khf mi w ntggepyay; css eRd; ntggepy Rkhh 30°C mst py;
, UFFk; ePu; #LgLjJk; N\ghd ntggepy mjphpd>md 100°C y; nfhpd
etht phf khWipd . ePu ; Fsiit pFk; Nghd ntggepy Fi waj;njHqfp0°C y;
gdpfl bahf c i wipd.

(FwogG 30°Cvdgi j 30 bfppnryrma] ;myyd 30 bf ppnrdbf DL vd ¢ rrhpf
N z Lk)

ePht g; $ WV rhah?

A, Bvdw ,U Kfitfsp;80°Cntggepy nfhzf eRcssd. A, BKfitfspss
ePu Cvdw fhypKfi tfFs; Cwwlk; jwhNghd Kfit Cap;ntggepy vdd? efPh
160°Cvd f ; $ W ps ;

* Mggppfht fYyss>ypaht y> 192 k; t Uljjy; xU ehs > fhwwal; nt ggep yahdJ
59°Cvdf;fz pfggl bUf f pd .

mz fhibf;fz tjjo;ntggepy jhd;cyfpyNa kpf; Fi wej ntgg epyalf
mst pggltssJ. md N huhakhf -89°Cvdf;fz ffpggl Lssd.
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ntggepy eRd; ciw epyfFf; Fiwh ,UfFk; nghOJ vjpFw ()
c gNahfggLjjoggLfm . eRd;ci wepy 0°Cvdf;fz ffpogLfpd.

ethdJ 0°C ntggepyapy; gdpflbahf khwWpd vdwy; 89°C vdgd vej
msTfFf;Fsphf , UfFk;vdgji d rejpJg;gh

ekd clyd; rurhpntggepy 37°C MFk; fhwwa; nt ggepy 15°C Kjy; 20°C
msty;, UFFknghOJ ekd cly;Fsrrphf c z hi pw .

cdJ fphkk; myyd efujwy; Fspihyjjy; ,ul ntggepy vej msTfF
, UfFk;vdgji d kj pgp Tk;

nt ggk; KwWAK; nt ggep vy :

nt ggKk;nt ggep y Ak; xdwy>mit , U khWglt fhe ps;
ntgg epyahdd xU nghUsf¥ss mZ ffs; myyd %yf$Ws; vitsT
Nfjjg;, agFfpwd myyJ mjpfpwnd vdgi jg;nghWjJ.

nt ggkhdJ nt ggep yi a klbLkyy>xU nghUspg;vttsT %yf$Ws;cssd
vdgi j Ak;nghW j J .

ntgg epyahdd %yf$Wspg; rurhp, aff Mwn yf; Fwoghk; Xh;, mst B.

nt ggkhdJ mgnghUsy; mlgf@Ass %yf$§Wsp; nkhij ,aff Mw yf;
Fwoghk; XHms t P.

nt gg Mwni y ehk;f Nyhhay ; mst pyhk; xU f phk; eFﬁ nt ggepyl a xU bf pp
nrd bf pU ; ¢ af‘;;g gadglLk;nt gg msT xU fNyhpM

nt ggk; guTj y; eRkl | Kk nt ggep y Ak; Xh; xggP:

v ntgg epyahdd ntgg Mww; ghAk; jpria epz apfpd vdgij efk;
mwd hk;

3

eR c akkhd gFjpgyple) jhothd gFjpFg; ghat i jghghy>nt gg MwwyhdJ
c ahgej ntggepyag; css nghUspped> Fi wej ntggepyag; Ccss
nghUS f Ff ; fIJjggprvJ

eldJ cawkhd ,ljjghled gssjij Nehffg; ghAk; mJ vejg; of fk; eR
mjpkhf cssJd>vejg;gffk;eRFi wwhf cssJd vdgji dg;nghWjyy.

mJ Flilagped nghm eBNffjJfFk; ghayhks myyd eHfoHMJeJ
FIlilia Nehf@k;ghayhk; eRkl I Nk eRghAk;jpri aj;jRhdpfpd.

eR kltk; eRypAk; jpriaj; jRhgg) MNghy> nghUsfspl; ntggepy>
nt ggMwpy ; ghAK; jp ri aj ;j Rchdpfpd .

A, Bvdw , U nghUlfisf; fUIN H; A ap; ntggepy mjpkh Tk; B-ap;
ntggepy Fi wthTk;cssd.

A kwik; B ia xdWd; xdW nfhhkFF nftz L t UknghOJ > nt ggkhd J
nt gggnghUs ; Aay e FspnghUs ;B fFg;ghafpw.
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*,w bk nghUsfS k; xNu nt ggep yfF t Uk; ti u nt ggk; njhH heJ ghikhwk;
nraagglLk;

nt ggep y >nt ggk; ghAk;jp ri aj ;j Rkhdpf pw .
1. ePxU #I1hd fhggp;FLi ti af;i fag;gpjJssh; ntgg Mww >
2 cd;clyppeJ fhggbFr;nryfm h? myyd
3. fhggapyped cd;c|YfFg; ghafpjh?

xU Nh | ehspy; ePntspy; e pa; nt spnt ggep yahdd 40°C mstpy; c ssd
(kdp clyp@;rurhont ggepy 37°C) nt gg Mwwy hd J .

1. cd;clypped fhwwW %yf$W S TFg;ghatm h?
2 fhwW %yf$Wsppe) cdJ clYfFg;ghatm h?

ePxU Fspfhy ehspg;ntlt ntspy; e pha; nt spnt ggep yahdd 23°C mst py;
cssJd.ntgg MwwhdJ

.cd;clyppel fhwN %yf $WSfFg;ghatm h? myyJ
. fhwWW %y f$WspyhleJ cd;clYfFg;ghafmj h?

xU nghUs; kwnwhU nghUsp; ntggepyi a gh pFkhdhy; mit , w Lk;
nt ggj nj N hgy ;¢ ssd vdyhk;

ntgginjhhgy; css , UnghUlfsp; nt ggepyAk; rkkhf |, Uejhy; mi t
nt ggr; rkepyap, c ssd vdggLfpu.

, U nghUl'fs; ntggrrkepyay; css Ngh xdwd; nt ggepy kwowndi w
gh o) i y.

vihjJffHth. Fsiprhdg; nglbapped vLj J ri kayiw Nilap;
i tffgglt ghygh jpKksri kayi w Nci | Ak;nt ggjnjH hgy;c ssd.

Fwogpbt Neu jmFg; go; mit xNu ntggepyfF tUfpwd. mghgh) mi t
nt ggrrk epyapg;c ssd

j@ kg;nghUsfs tpiljy;
v orhk; Xhy , Wfkhd [hoi aj; jf{ Kayfmphd; Mdhy; ,aytgpiy. mtd;
khkht pk;c jt pNIfmhd; khkh rpyd RLePu [ hbap ; %bayy ; C wiwr; nrhy f phh;
rbk;mtt iNw nrafphd ; Mfhl [ o vsp;jmed t ptN!

v cdfF , ggbgglt mDgtk;cssjh? , WWfkh %l gglt cdJ Nhobi a eP
vt t W | pggha ?

xU jfugghty; Mz pa mbffTky Mz p a
nrYjjp;Ji sandJ Mz fFk; msTfFg; nghp

z nt
fFg;
ntsay;vljJ Xnh, Lffmhy;gbjJ nkOFt Hj

py; vLifTk; Mz p ar; J[kagr
hf ssjhvd Mualk; go; Mz p a
P,

hy ; nt gggglj j Tk;

s
C
R
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v nghUsfs; nt ggoglLj J k; nghOJ tpiled Fsit pFk; h nghOJ
RUff ki | fowd. mt wva ; ePk>guggs T myydJ fd mst y; Vwglk; khwpkhd J
nt ggep y khwwiijg;nghWjJ.

v xU nghUi s nt ggoglj J knghOJ mJ tppi lti] mgnghUs @ ;
nt got pi 1jy;vdf dark;

e®; kwi\k; gUkt g :

xU jg kg;nghUSfF ti vaWfgglt tbtk;cssd. vdN mi jr;#LggljJk;NghJ
mJ vyyhoffgqfsprk;tpwi Ifpd. mjhtJ ehk;nraa Nz bad vddnt dwy; xU
kppz brorffujpo;fkgpar;#LgljJtjhd;

ed;t ixd:

xU kplt[sfF>k|nItyd;>nkOFtr];pkppz br;rffu fkgp ehz ak; kwk;, U
kufflilfs;Mfatwi wvLjJfnfhsSqgfs;

Kpp z br; rffuffk_g[an xU Ki di a xU kuffl; lap; Nky;itjJg mjDId;
kot kgp ag; nghUj j Tk;

kppz br; rrfufkglks kplfkgdk; kuflilay; ,iz Ak; ,|1jj
efuky; ,Uff xU rW tyiy dljjp; i ;
rffufkgap; kW Kidia mLjj Kkuf

t Ukgbaht i tffTk; ez jjo; Nky; k
kuflilap;Ncy;itjd epy epMjTk;

eraz jju;Rwgglt kpfkgbFk; kppz brirffuffkgap; Ki df Fk;,ilapy;
xU k|dfy|dAk;> ko; tpfi fAk; nghUj;Tk kppz br; rffufkgap,;
Ki dAk; etz aKk: xdWd: xdW nj LknghOJ kIdRWW Koi kai | eJ

kot sfF xsbf pw .

kot sfF xspt pi y vdp; kg BwWW KOi kai Itjp;y vdgd nghUs; vdN
ko RWW K Oi kalle.,Jssjhvdgjldr rhght f T

jwnghOJ ehz aj JfFk; kppz br;rffufkgbF ,,| lag;xU jh s itjJd>
jhsp; jbkDfF ,i z ahd ,iIntspa cUth{T ,JanhOJ kpt sfF
xspfp h? fhuz k;vdd ?

mj d;ePksguggs T>fd msT Nghdwi t mjphdfpoiwd.
ntggjjphy; nghUspl; e®jjy; WgLk; mjphoG ePt pF vd ¥k nghUs g ;
gUkd  ; VwgLk; mj p hgG gUkt @ vd Tk; mi of f ggLf pw .

kL tz bapg;rff L!jpl,,Uthlsajgjr;rfij;JId;nghUj;Jk;Kd;mij
nt gggoLj Jt J V?jztthsun,, , Uky; ghsqf STF ,ilag; rpw
, i IntsptpggLtJ Vd?
,INstpSffhd tpli a XHMaT %yk; N |yhkh?
nt gg t kb pi;gadfs;:
kurffuyjp;k® , UkGtisajijgnghljdjy;
v kurffujpo; tptkdd , UkG tisajjo; tptjijtp rwNg; nghaj hf

, UFFk; vdN |, Uk@ i sajij kurffq;pl kP kp vsphg; nghUjj
,ayhJ.
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ntggep yfF ntggagljj Nz Lk;
Ak; , gnghOJ vsph kuwrffujpo; k&

v gk, UkG tisajijf; ;tne eR nflz L cldbahf Fspt pFk; nghOJ >
, Uk i sak;c ldbahfr; RUq fpd. vdN |, UkG ti sakhdJ kurffuyjp;
k@ >kp ,Wfkag;ngH.Je;prU

fi vahe p

v ,wezbL cNHjjfLfi s xdwp z ff filale p gadgLfpw. edF
nt ggogLjjoglt filahz pa jfLisp; Jis topa nghUjjpfilahz po
mbggff Ki di ar; Rjai yf; nfre L mbjJ kW3K; xU Gp@ ji yggFjp
c Ut hffgglLfmpd.

FspknghOJ RUgFtjhys mJd ,w L jfLfi sAk; , Wikhg; gbjJf;
nf hs f ol W .

jbkdhd fz z hb Ftis tppy;

v fzzhntggjtj mhpp;fljJk;nghUshFk; #I'hd eRdbd fz z hbf ;Fti sapy;
C wWknghOJ >Kfi tap;c | Gwk;cldbahf tbpi | Aks

v mNNeyjp; Kfitap; ntspgCnk; vaVgGM
tppi ltjpiy. vdN  KfitahdJ rkkhf
VgLt pw

kplrhf ;fkgps;

v kmkgqufF
nj hat hf Tk;

, 1 INa cCcss K r huf ;
s bt
mj b khf cssngI“O

fspy; NeufTk; , Uff
CN/ qfs;tppi | fo

c \yhfgfs; RUqFfpwd. vd Nt gUt ep Vng
ePjjy: \VwgLk; Khwwijf; fzftrbL kmkgqfsp;
j hat hf g;nghUj J f o wd by

G fgglafsy; xU ghyjjpo; ,izggFjp Nh 1  kwk;
Fspihygfsw;gl khifggllssdJ.

fz ffPfs;

1. end;xU Kfi tag;xU yptheRbd vhp hA mLggy ;i tjJ nt gggglj J k; NghJ
md | el embqfsg nfhhepyia milefd. vdd ez gd;mi uyplh eRdpd
kpirhu mLggy; i tjJ ntggggljjehd; mJTk; rhahf |e)  eppafsy;
nfhppylamllejJ

f kga

i
hy pw. ]
wd .

vd le) epafsy;mjp ntggiijj;jefd?
+ vhb PA mLgG +kpl rhu mLgG
vijid klgF mjpk;vdW $w KbAkh?
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2. xU ypthePu 30°C,y;, UeJ 31°C fF khwyj ; Ni t ggLk; nt gg Mwwy ; xU

fNyhhp vdwy > xU ypth ePu 30°C ,y;, Ue) 25°C fF Kkhwpnj; Ni tgglk;
nt gg Mww ;vttsT?

epdtpy;nfhsf:

ekd Kjdik ntgg Mww; %yk; #h@dhFk; vipjys ¢ uaTl kKw\k; ki rhuk;
Nghd wt winl ; %oy Kk; ehk; nt gg Mwni y g; ngWF iahk;

nghUl fi s ntggggljJdkNgh) mjp; css %yf$Wsy; ,e mjplks
, af ftKk;mjphpfpwd. mN HL nghUs i ; nt ggep y Ak; c ahf p .

xU nghUspy; migfss yf$Wsp; ,aff MwMy ntggk; vd
mi of f ggLf pu .

ntggjjo;SImyF [ y;MFKk;

xU nghUs ;vej msT nt ggkhf myydJ Fsprrahf cssd vdgji d mst pk;
ms TfF nt ggep y vdW ngah;

nt ggep yap ;SImyF nfyto; MFKkK;

nttNW ntggepyap; css ,UnghUlfs; xdWd; xdW njhLkghl
nt ggkhdJ vejj;jpragy;ghafpwW vdgji d mt wwvd;nt ggepy epz apfpw.

xU nghUs ; kwnwhdwd ; nt ggepyi a gh pFkhdhy; mi t ntggj; njH hgy;
cssd vdylk;

ntggi;njHbhgy;css ,U nghUsfsp@; nt ggep yAk; rkkhf , Uejhy; mit
nt gg rkep yag;c ssd vdyhk;

nghUs f s ; nt ggggLj J knghOJ t i le)J Fs ﬂxt
xU ghU nt ggoglj J kpnghOd mJd t
tppiljy; dt Nk ;

xU j pk nghU fF Fmgﬂ)l tbtk;jcssJ. vdN mi jr;#LglLjJknghOJ
mJ vyyh gff spYk; tpwilfpd. mjhtJ mjd; ePky ggs T> fdms T
Nghdwi t t b i |nlwd

|:b ,nghOJ RUff ki | folwd.
Pt mgnghUs @ ; nt gg
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myF -ITkpdpy;
mwi f k;

v ek; mdwi thot; ehk; kprhiijg;, gadgljJfpak; ekfF
vgf ey fplf J vithW Ny nrafmnjd
tyaejmekah’? ; ,yyh xU eh s ekkhy; fwyi d
,aYkh? ¢ d; jhj ; tpitplhy; kprhk; fz Lgpf{gglh
mwesJ nfhssyrk

ek; KdNdhufs;nt sprjjmhf uwp;vznz a;tpfFfi sg; gadgLJ;plhu[s

NcYk; tpF myyd fupa vqmghUshfg gadgLJ;pczT ri kjjdu

kmhu o ;c gt\hhfnhy ekJ N i yfs;vyyhk; Rygkhapf fpind. c yf N ek
fag;teds

kmhuhy,,aqu ka qfs;vit ? kprhyijj;jqafsp;topa fljJk;
nghUsfs: vit? kpl RWW vdwhy ; vdd ? kplfyd; kwik; kpfy mLfF vdwhy :
vdd?t hUqgfs ,,QQHJJI@S,klﬂHhk gwapt i hf f; ke’ Nghk;

ko ; %yafs;

wh; t FgG gagfpwdu Nh |
JfFr nrdwdu, mgF mt U sp;

hy;
h
j

v mij ftdpJfnfhe y ' jhjn pkikonghjid mOJHaTId;
vt { W kot g fF X s Jhjhmtid mUfYss |c|th4a
mYtyfjJfF mi ojg i Ingwwciuwahiyf;fR fhz Nghk;

nryt d; : lahsvtt hWeh;kp;nghjh d mOjJkNgh) kpt sfF
xS pf g ?

nghwa hs u; : kprhk;jhd;fhe k;
nrytd; : ekfF kprhk;vgf e fplffpd.

nghwahsuy  : elk;mdykpep yaksetkplep yaksflyi y>fhwhiy
kwWk; # uaxs pNghd wt wwy led k; kil rhuk; ¢ wgj j p nraf vk

nryt d; ,eepyaqfs;vyyh,lgfspk;c ssdt =1 ah?

ngmahsy ,y: ljjo; jdikiag, nghW N ehk; Kkpep
ferMk vLJJfthhf> jkpfjjd; neaNypy;
msT gOgG epftw fplggiy; mgF mdy; kdepyak;
cUthfggllssd.

Mk; ehd;j iney N ypF mUf g f hwwhi yfi sg; ghy j f fdlad;
Vddry mqF klyggFme;fwaanHued t Bk; jafsp; Nkyhd
j tYfF edwol ah

: (t Powkr;nryYk;t opy) , k¥%yqfspypled kibLkjhd;
kplrhk; fplffm vd ePep dffmhah?

(t Pby;  Ei oAknghOJ Rtutbfhyijg, —ghyyd) jhjh
mffbfhyijg;ghugfs; md vtthw,6 agFfpd?

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




(APP#> 10|

CENTR

ihijh . MksmJ , agFt ] wE kol dhwy; _ NewFwoght
%yqfi sjjtpsehk;kpdhwi y Kk ;KWK k
mLf Ff s Ueyd k; ngW ank ;

nrytd; . Mkghjh-ed;, dWnjueJ nfle ttwi wnryt mpk; tphpfg;
NgH ad ;

I

kprhjij cUtHFk; %yqfs; kp; %yqfs; vdgglk; gyti fahd kd;
%yqfspyped kprhk;ngwgglf pw .

jkpfjjo;Kffp kp;epyaqfs;

kh It k; Imi keJss ,Iqfs;
mdykpl ;ep yaqfs;

flY}y neaN yp

| Ut s @u; vz Z U

etk®;ep yaqfs
Ny Kk N<| Au
jJney N yp ghgefr k
mZ kpepyaqfs;
f hQr @k, fyg
jJney N yp $laFsk
fhwh yTs

fddahFkw Mu t hankhop
jneyN yp fajjhw

i itpg; gyNW ,lgfsy; mi kffggllss #uaxsp; jfLfs; %yKKk;
kl r huk; ngwggLf pw .

wyj jpepyaqfs; vttt hW k; cwyjjp nrafgwd? vdr; RUffkhf;
hk;

b

1. mdykp;ei yaqfs;:

v mdykp;epyaqfsy;eyffusBry; myyd thAffi s vuggjd; %yk;fplfFk;
nt gg Mww hy ; eBht pc Ut i { ggLf pw .

v ,ef ebttphy; lugd; ,aqFfpd. 11U gd; ,aqFk; nghOJ U
kpifhejagf STF ,ilag; itffggltss fkgpRus; Roytjthy; ¢ Ut HFk;
kpfhepj;J}z tyhy ;kprhk;c Ut hffgglfpd.

v ,qgF ntgg MwwhdJ kpdhwwh khwgglf pw .

2 elkp;epyaqfs;:

v elkp;epyaqfsy;mi z f;flbyple) ghAk; elty; | u gd; Rowwggl L kol rhuk;
c Ut hffgglLfpd.

v ,qF ,aff Mww; kodhwyh khwgglLfp . etkp; epyaqfs; mjp fhyk;
,aqff#bait kwk;rpfdkhdi t .

3 mZ kp;epyaqfs;:

v mZ kg ; epyaqfspy; mZ ffU MwM yfnfhz L ebd J nfh pf
i tffogglfmd.,jdhy;c Ut hFk;ebt p af;nfre L I u gd;, aff ggLf g .
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v |4 gdp; ,afmhy, thffggLf}wJ ,qF mZ ffU MwwhdJ
, aff Mww Hf Tk; gol; k Tk; khwnggLf pw .

4 fhwai y epyaqfs;:

v fhwh yfsgs> fhwva, Mwwhy; Iu gd; Rowngglfpw . , jd; %yk; kol rhuk;
cUthpd., gF ,aff Mww; kp dbww hf khawvggLf pw .

kpfyd;:

v kpfyd; vdgd N jphww v kpdhwwyh Kwk; xU fUt phFk; Neu; kwik;
vj pkio ;madpi sj;ju$ba N jpfi wy;kpgFsphf vLjJf;nfhssgglLfpd.

v mp;,U NWItL cNhj;jfLfs; kpdKi dfshfg; nghU; gIL kpfyd;
cUthfgglfm. Njppdfs; %yk; xU kd;Ki d Neukpt hahf Tk kww kp ;
Kid vipkplt hahf Tk;nraygl b kprhgijj;jUfpd.

v njHue;J,kFﬂN:IHtJ:J togFtijg;nghW J kpfydfs;Kjdik kgfydfs;
kwWk;Ji z kplfydfs;vd , U ti fggLk;

Kjdi k kpfydfs;:

v ,ttif kpfydfi s kP Lk; kpdNdwpk; nraa , ayhJ. vdN>,tww xU
Ki wklbLNk gadgLjj , aYKk;

v nghJth Kjdi k kpdfydfs;rma c Ut msTfsy;kl LN« jahubf gglLfolwd.

vih Rt u ;fbf hksi ff;fbfhuk; kwk; NulNgh nghki kf s; Mf@at wwy ; gadglLj j ggLk;
kpfydfs;

Jiz kpfydfs;:

iz kofyd; vdgd gy i ko Ndwpk; nraJ njHud gadglLjjf$bad.
UKi w gadglLjjp g kE’ Lk; kP Lk; pIN:I\Amk; nraaggl L nj H ey
o NdH tK;c Ut hffgglfpw.

Ji z kpgfydfsp; cUtsT mjd; gadghilg; nghWJ rpajh myyd
nguaj hf , Uf Fk;
|fl\gr|ag gadglLjjggLk; Ji z kpfydp; msT cssqisasT rmpajhf Tk
thidgfshd  kfpeJ kwhk; NgUeJ Nghdwt wwy; gadgljj gglk;
z kpfydfs;nguaj if Tk;fdkhdi t ahf Tk;, Uf Fk;

vih i fNgrpsy> kbffz pps>mtru fhy tgfFfs; kwk; t fdqfs; Mfat wwy;
gadgljjgglk;kptydts;

kpfy mLfF

\'

J
X
k

wolt kg fy iz kefy mifF
Poaad oy & s ; nj hF gghFK;

apk; The; tgfF vijJ
ghOJ fRot PeJ kpfydfs; nt
,aff@k; I hr;t sfF xspt i
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lhu; tsfF gOjiledtpljHf; fUjpnrytpmoj; njhqgfphs; maF t ej
mt sJ khkhskpfydfi s ruahfg;nghUjjplhu;tsfif xspr;nrajhu

nryt @pl; KfKk; xspejJ. khkh fhz jijf; $wokoRwMs; Fwpy mt STF
tffphs

Erhmﬁavr%g%@bgﬂghyjjja%FkNeum dagpe) vjpKi dfF kpgD}tk; nryYk;
kool RWW vdgd nghJt hf g;gplt Ut dt wwhy ; ¢ Ut i f ggLk;
m) kpfyd;(m) kpdfy mLfF - kpNdRhtj§jj;jUk;%yk;
M),izgGfkgbs; -kpNHLtjij vijJr;nryy.
M) kdt sfF - Nghd w kgl o hwni y g; gad gLj J k; mi kg(>>

Qritp-kpNdHtjijj;NitahdNgh nrYjjN h-epjN hgadglk; mi koG , J
Kio Rwwol ; vaggFj mYk;, i z f{gglyhk;

m. j pej kol RWV

v xU kp; Rwwy; rit ahdJ jmej epyap; (OFF) , Uejhy; mej kp; Rwwy ;
ko Ndhl It k;nryyhJ.

v mjjifa kd; RV jpej ko ;RMV vdgglk;, jp;kp;tsfF xsphl.
M. %ba kpl RWN :

v xU kg ;Rww ;rht phdd %ba (ON) ep yap;, Uggp ; mejr; Rwwy ; kol Nd R | k;
ghAk; vdN kpt gfF xspk;

v ,J %ba koBRMN vdgglLk; c dfFf; fplfFk; vsp nghUsfi sf; nfhz L
cddhy;xU rh pa (switch) ¢ Ut ff Kawpnra;

kplRwv ;t i ffs;
" vs@ kp RWV
" njhuwz gG
gttt iz 9B

1. vs @ kgl RwiWV

v xU rhpxU kpfyd; kwWk; , i z g&f; fkgpnftz L ¢ Ut hf f ggLk; ko RV
vs @ ko RWV vd gglk;

2 njhu, iz g6 ko RWV :
v xdWEF Nwglt kp; tsfFfs; njhuf , UFFKkhW rhtp kpfyd; kwhk;
iz gl; tkobs; %yk; ,izffgglk; kA RN njHu iz gG ko RwW
vd ggLk;

v ,e koRww; W Dk; xU kptsgfF gOji lejhYk; kd RWW njHuy; css
midjJ tgfFfSk;miz eJt pk;
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3 gff ,iz oG kol RWW :

v xdWF Nwglt ko;tsfFfs;,i z ahf
iz gGfkgbs;nfhz L c Ut HfggltJ of §

v ,ej kpdRwmvwy; VWNDk; xU kptgfF gOji | ef hYks mej

tsfFfs; quk viN >t Pfsp;of f

, UFFKhW rht ps > kp fy
, 12 gG kol RV dgg

d; kwik;

)

,Izggg;kww

, iz gG Ki wh\a gl gwwggLf pw .

<; vdDk; xU tif Kk&; kprhyi j
Kodjpit ntsmpl vjpbspkied
czitg;gbf{fTk;nrafpwd.

jafi sf;fhHJf;n

c Ut hfFk; jmd;

nfhz tJd. it
fhss Tks jqfsJ

mkkPtu; vdgd xU
fUt mhFk; , ffUt ahdd

ki Ry 5 ghAk;
Rwwy ;nj H up z

kol NdH Ljjpl;
gy ;. i z ffggl

msi t
N z LK;

mst hk;

ko ;nghUl f s ; FwaBf s pl; gl bay;:

v kdiRWMsp; ehk; kp; rhdqf
krﬂRvWVflsg, glqf shy; Fwoght J
Fwoghf Nk ;

sp; glqfisf;
fbdk; vdN

3

Fwoggp N hk;
> mt wp wf

ki gngua
FwaPBf s hy;

v k|dnghUstS|d pr\IAUpEfSFiW> kpg; ngua ko RMWM i s Ak; kp vsphf ekkhy;

Cued nf hs s

kprh dk; |glk;

FwaP

FwoaG

ngua
N hL
Ki dahf Tks r pa

nraFj JfNH vjip
Ki dahf Tk;

Fwogb goLf jol wd .

nrakjjf;
Neu

kolfy mLfF

, &z L myyJ
mj wi Ncwgl §
kplfydfs;njHh uf
, 1z ffggll

mi kgE

njhLrit p nraygl h
ep y (OFF) (Rwwy ;
koo Nd Rt k
nryyhl)

J

nj hL
nray gLk; ep y
(ON) (RWAkK;
ko Nd h | k; ghAk)

rht p

kil ; tpflF
Xspt iy

kil ;
XS of pw .

tsfF

kol ; rhidqfi s
, 1z ffg;gadglLk;
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kpfljjbs;kwi;mupmp;fljjps;:
kprhk;mi djJg;nghUl fsp;t opaAk; ghAkh?
kpirhifkgpa ntlb gopdg; ghd Fk; nghOJ> c shs cl;w;‘

fkgd\k; mjd; NkygFjay; N W xU nghUshy; Md c i wAk;, Uggi jf;
,tthWec Ut hifgglbLssJ vd mw hah?

kp;fljjbs;

flijpy; ko D} tqgf
nghUsfs; jd; toph kpD
fljjpbs; vdf;NM’k
vih c Nyhfqgfshd jhkpks, UKG-mY ko pks kwi\k; kKhRgl | eB>G p Nghdwi t .
mupm;fljjps;kpo;fljjhgnghUsts)

venjejg; nghUsfs; jd; topa kpDJ}ltqgfi sr; nryy mDkjpftyiyNah
mtwi wehk;mupmiljjps;(m )kpltljjhg nghUs f s ; vdf;ber

vih:gsh bfsfz z ho>kuksuwgus-g8f hds>vNgh dl;Nghdwi t .
xUt Uf F kg ; mj prrpWagl | hy ; (Electric shock) mt i uf ;f hgghww nraa N z bai t

L. ko mjpl Wl f;fhez khd kpl , i z gi g mi z ffTk;

II. rtpyped ,iz gigj;Jdz bffTk;

oI, kefljjhg;nghUlfi sf;nfhz L mti ukpfkgap;njh uwyed jssTk;
IV. mtUfF KjYjtpjed>mUfgss kUjJt ki dfF mi ojJr;nryyTk;

s,g ; 1t PNk kpNd Rt k; vdgglk; mtt hW venj ej
}Itqflsr nryy mDKjpfpgwdN h mtw w ehk; kg ;

[T] ; Myt h vbrd; (goit w 11> 1847 Kjy; mi N hgy 18> 1931) Xu
mnkubf fz Lobgghs u

tu 1000 fFk; Nckwglt cgl\hhfkhd nghUlfi s c¢ Ut hff s s hu
mtwwy; gy tPfsp; gadgLJ;f $bait. kp;tpfiff;fz Lobjjjwh
ehk; vdV\k mtlugl\g MK ;

epdt y;nfhsf:
kprhy i j c Ut hifFk;%yaqts;kp%yqfs;vdgglk;

mdykp; ep yaqfsy>eRkp;epyaqfss>fhwwW Mi yfss>mZ Kkp;epyaqfs;
Nohdw gy kp %yqfs;c ssd.

N jpMwni y kol dhww hf kKhwihk; fyd; kg fyd;vdgglk;

tnj_f}hirz;fﬁ ePtfhyk; kpNdHEjij mspgd; mbggi lays>kpfydfs;, U
i fggLk;

xU Ki wkl LNk gadgLjjf$ba kpfydfs;Ji z kpfydfs:vdggLk;

, L myyJ mjwk Newglt kpfydfis ,izjJ vdgglk;

gyKi w kpNdwpk; nrag njhHheJ gadglLjjf$ba kpfydfs; Jiz
ko fydfs;vdgglk;
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¢ Ut i fgglk; mLfF kdfy mLfF vdggLk;

kKo RWW vdgd kpfyjjo; NehKi daypled vjpKi dfF kgD }k; nryYk;
njh hhrahd %ba gh jahFk;

kpifyds ritp kot gfF  kwhk; , i z g fkgp Nghdwt wwal ; nj hFgG vsa
Kiol RV vd gglLk;

myyJ mjwk Newglt kot sfFfs; njhhpz ggy; ,iz ffgglk;
nj h hp z gG ki RMV vd ggLk;

myyJ Newglt kp;tsfFfs;gff ,izggy;,iz ffgglLk; kg ; RWV
i z 96 kg RWWV vd gglLk;

kpirhdqgfi s FwaPfshy; Fwogjd; %yk; ngha kpol; RwAggl gfi s Kkip
vsphf ekkhy;CGeJnfhss Kbfpu.

jd;topa k@D tqgfi sr;nryy mDkjpFk;nghUsfs kpfljjps;vdgglk;

jd;topa kdD}tqgfi srinryy mDkjpfh nghUsfs;kpfljjhg nghUsfs;
vd ggLk;
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myF 3
eki kr; Rwpwep Ok; khwnwgf s ;
mwi f k;
khww ; vdwhy ; vd d ?
v xU nghUs;jdDila epyap;, UeJ kwnwhU ep yfF KkhAk; epoN Khwk;

vdggLk; nghUsp; Mukg epyfFk; , Wp epyfFk; css Fwogpjjff
N WghN  khwpk ; vd gglk;

;vdgd , awi fap; e@j mhFk; ek; mdwil t hot y; eki kr; Rwvg; gy
f; fre {pikk; Fwggbt fhy ,ilntspp; thdpyap; Khwk;
hy ; gUt qf S k; Khwf ol wd .

i sf; f

cINd vhpbpd. Mdhy; , UkG Mz p JUggpff ry ehfs;
japhf khw ry kz peugfi s vLjJf; nfhsfpd. Mdhys
ry eppafspy;fhafwbs;ntel tpfpond.

gJ tbtk>epksntggepy>epy kwk;,i aG Nghdw gz Fspy;
k) epoy Hk;

nghUl fsy; Vwglj j ; ji fa kmqufsg, retww ehk; fz fshy;
fle KbAK;rgt wi ,fhz , ayhl

kbwwgfsp;ti ffs;
v ,awi fap; gyN W khwwgfs; eki kr; Rww epofpdwd. ry khwwgfs; kp
puh epofdwd. ry khwnqfs; epog; gy kz pJspss elfs; myyd
U gfs;Nit ggLfpowd.

hdit>ry kbwwgfs;epejukhdi t. ry khwamfs; G pa
wd>ry kbwwngfs;Gma nghUlfi s c Ut hFtjpiy.

kdg)ktshy;c Uthfgglgi t. ry
Ffoawd. ry khwnafs;t plkgjjfh
, jd;mbggi | ay;emk; khwnfi sf;f8ffz Lt hwti fggljjyhk;

v nkdthd kwWk; N fkhd khwiwgf s ;
v kE&;kw\k; kEh khwngt s ;
v, awgpy ;kwik; N ja@y; khwaf s ;
v t kg jff kwk;t pdkgjjfh khwafs;
v ,awi fahd kwWk;kdpdhy; VWglLj j ggLk; khwwgf s ;
nkdt hd kwik; N f khd khwwf s ;
nkdt hd khwwfs;
v ry khwgfs; epo mjp Neuij vijJfpfhsfpwd. (kz ps; / edfs; /
khgfs;/ Mz Lfs),it nkdt hd khwafs;vd mi of f ggLf o wd.

vih ef kK;kwk; Kb t shy;gUtepy kiwwkstpj Kisjjy;

31| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




[Appe- Lu]

sTUDY CENTRE

CHENNAI

N f khd khbwngf s ;

v ry khwiwgfs; epo Fiwej msN Neyij vbhjJf; nfhsfpgwd (nehbfsy/
epqgfs) ,it N fkhd khwwgfs;vd mi of f ggLf plwd.

vih gYld;ntbjjysfzzmmciljysgltmRntbjjysfhpk;
vhpy;

k®; kwik; kPh khwnwgf s ;
k®; khwpnk; :

v ry khwwgfs; epOkNghJ > khwpki I ef nghUsfs; kP Lk; jgqfsp; gi oa
epyfFj;j kg Kbejhy;mi t k&;khwk;vdw of f ggLf pw .

vLj JffH L: njHLhy;r@ qf pj ht uc (nj hj YEF];JyqFjy)>uggh
ti sak;eBjysgdpflb ¢ UFjy;

k®h Khawk;

v khwpki lej nghUsfs; kP Lk;jgfsp;gi oa epyfFj;
kP Lk; MuWkgep yg; nghUsfl s ngw KbahJ. mttif
vdw of f ggLk;
vLjJffHL: ghy;japht khWyscz T nripjyskht gled , lyp jahpjy;

, awgRy ; KWk, N japy ; khwngf s ;
, awgpy ; khwaqf s ;

v ,awgpy; khwpk; vdgd xU jwihyp khwk; MFKk; xU nghUspd; N japy;
, i aG khwky; mjd; , awgay; gz Fsp; kl LNk khwqfs epot J , awgay;
khwwfs; MEFK; , gF G pa nghUs vd TK; c Ut hJ , Yi Y.

vLjJffHL: gdpflb c UFjys>c gGmyyd rhffi vapd fi wyhfFtJs>
,wghttisajjpd , Ojjy;

ehk;, gnghOJ eRy;ep Ok;, awgay ; khwngfi s g; gwwpCeld nfhssyhk;

v ebhdJ>jp>jpt kwk;thA epyfspy;cssd. ntggggljJjy; %y Nch myyd
Fsbt pjy; %yNckh , eepyfspy; khvqufl s Wwglj jyhk;

nt gggolj Jk; NghJ  Mww; mspfgglt Jky Fspi pFk; NhJ  Mwpw ;
nt s pawnggLt J K, kkhwnof'S f Ff;fhez khf pw .

; ] kgKbahd. mjht J
khwiwk; kBh Khwk;

K Wik ; — Ki w
gdpflbi a ntggggljjp et ¢ UFjy;

nt ggogljjp eltphf [Mtahy;
Fsibt pJ ethf | Mt pRUqFjy;
gdpflbahf [ciwy;
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ghUi s nt ggoglLj J k; nghOJ j pt khf hKky ; Neubahf t hA
hwWwJ gjagfkhy; vdgng Cc j huz kj;: fwEek;

NcYk;xU , awgay; khww i j gwwehk; Ched nfhssyhk;
fidy;

jr kj; Jfsfs; jdpjdp yf$Wshg; ghbfggll> ek %yf§WSIF ,ilNa
tpTjiy ehk;fi uy;vdfmk;

v fiuwghd;vdgd fi unghUi sf;fi ufff$ba nghUs hFk;
v fiughUs;vdgd fi wgghdy ;fi vaf$ba nghUs hFk;
v fiuwnghUs;fi wghdy;fi vAk;NghJ fi wy;c z | hf p.

fi unghUs;+fi wghd; —fi uy;

eR xU nghJf; fi wgghd; mJd ngUkghyhd nghUsfi s
fiufpd.

N jpapy;khwafs;

v nghUsfsp; Njpgz Gsy; khwafs; Vwglthy; md Njaay; khwgfs;
vdggLk; N japy;khwafs; G @a nghUsfis cz thFfownd.

VLjJffH L @ kik;vhpy>Nhs kinghhpysnt ss Mgw qfs; fUi kahys
kwik; , UKG J Uggbj j ¥ ;

, awgEy ; khwpk;

nghUs{ s ;

2]
cUthjpiy
N jp, i agy;khwk; Vgl hJ

J XU Wy p_Khwpk;
.J xUKB;tipd

tdkgjjff kwik;t plkgj fh khvwfs;
t kgj jf{ khmwfs

v RWM#oYfFg; gadjUk; myyJ RwM#oi yg; gh pfh > ekkhy; t fkggglk;
khwwaf st pdkgjjft kmvy\qfs vd gglLk;

o vLjJdtfHL:fha;fdahy>gUt epy khwpksjh wgfs;tsUjys> cz T
ri kKjjysghy;japhy;
t kgjjfh khwafs;

v RMM#oYfFg; gadjui myyJ [8F tpstpfSba> ekkhy; t pkgggl h
khwngtf st kg fhi khwngf s ; vd gglk;

vLjJffHL: fhfs;mopysgok; mOFjys, UkGJ Uggbjjy;
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,awi fahd kwik; kdpdhy; Wl f $ba khwwgf s ;
, aw fahd khwwgf s ;

v ,aw fag; jhdhfN  epOk; kdp flblggh bwE mggmglt  khwwgts;
, aw fahd khwwgf s ;vdgglk;

vLjJffHL: Gap;Rowpki o ngajysmkht i r Kjy;ngshz kptiu
egtp;nttNWepyfs;

kdpdhy; Vwgl f $ba khwwqfs;myydJ nrawi fahd khwwf s ;
v kdpd;jd;tpggjj it Wglj Jk; khwwgfs; kdpdhy; WgLjjgglt khwngfs;

myyJ nrawi fahd khwwfs; vdgglk; ,jji fa kth\qfs jddpi rahf
epohJ.

vLjJffHLrri kjjysfhifi s mopjys>gaphjys>flblqgfs; flLjy;
epdty;nfhsf

v cyfss midjJNc VW h xU khwyjjpf chLJjggpruJ it ks
tbt kyc Ut kpepy>tz z kpnt ggep y kwik;, i agy;epoyhk

N fkhd khwk; - FWEa fhy mst ;e | ngWk; nkdt hd khwpwk; - mjp fhyk;
vLj J fnfhs S k;

k®; khwpnk; - kP Lk; jd; Mukg epyi a mi |l Ak; kBPh khwnk; - kP Lk; jd;
Mukg epyi a mi |lahl.

t fJkgjjff khwwk;- R #oYfFg;gadju $bad kwik; MgjJ mww .
t kgjjfh Kkhwk; - R # oY fFg;gadj uh) kwik; Mgj j hdJ .

, awi fahd khwpak;- , awi fay;jddpi rahf ei | ngwf $bad.
kdpdhy ; VingLj j ggl b khapk; - kdpd;jd;t pJggj j mf hf Vnglj j@J .
fiwy;-fiwmghUi s fi ugghdp;fi uJ g;ngwggLf p .

i ki; Jfsts; jdpjdp %yf$Wshg; oghbfoggll> ek %yf$WSTF
,|INatp1TJ|yeH<f|qy vd f vk ;
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myF- 4
f hwW
mwi f k;

v fhwW eki kr; Rwiwp vgFk; ep weJ ssd. ekkhy frmi w ghtf ,ayhJ. Mdhy;
frwW , Uggi j elk;gy topsp;c z u KbAk

vLj JffhHth>kuwfsp; ryryg@ nfhbagy; Ngh |
,aqFknghOJ mi rAk; jpej Qjfj; jhsfs
Nghdwi t %y k;fhwwd ;, Ugi g ehk; mwed nf hs's

>
y
ekkhy ; fhwwp dg; ghif f Nt h>nj i N h>Ri t f{N h Kbahl. M
fhwwad hy; jhd; , ef mirTfs; mi djJk; rhjpkh ow
RwvY k;fhwWW c ssd vdgji d ekkhy;Gedfnfhss Kb fp\U

ebk; captho fhwWVW kp mjjpht rakhdd MFKk; cz t gyhky; ekkhy rpr
elfs; tho ,aYks eRyyhky; rp kz p Neuqfs t ho ,aYk dhy;
fhwvy y bky 5 ry erkrbqts;gl tho , ayhl. vdN mi djJ canfS Fk;
c apt ho fhwW kpp mt rpkhf pw .

fhwWW miredJ ry rkaqfsg njdwythk>r|y rkaqfspy; Gayh Tk; t Rk;
nkyyp tprAld;tRk; fhwW Fspyxrahf Tk; , dp kahf Tk; , Uggj hy; nj dwy;
vdW mi of { ggpr\U mjrb tprAld;tRk; fhwW kugfi s N UlId;rhaffTk;
tBfsp; $iuis mbjdr; nryYk; jm dAk; ngwmbggi by; Gay; vdW
mi of f ggLf pw .

Rt hrpj YfFk; vhpj YTFk; f W kp mt rakhf s . mj pkhf Tks NkNy nryyr;
nryyf; Fi wt if Tk; fhz ggLk; Vnddpgs ehk; NkNy nryyr; nryy G pp;
G pr Fiwjhysmjp msT fhww d G phy;<ff Kbahky; Nghf pw .

tspz tykhdJ leJ ntt NWmLfFfshy;MdJ. mi t aht d:

z psp; mi rT>kpdt ppp
thdjjp; owf Fk; gltk;

Jz
hk;

d
, ]

mbt s pkz | yk; (Troposphere)
mLf Ft spkz | yKk; (Stratosphere)
, 1 1t spkz tyk; (Mesosphere)
mad pkz | yk; (lonosphere)

Gm s pkz | yk; (Exosphere)

mbt sp kz tykhdd GkpF mUfpyss ehk; thOk; mLfF MFk; ,J Gp
Newguggy ed 16 fkP cawk; ti vaghdd. fhwwa; , affk; ,ef mLffyjhd;
ei lngWk; ,ttLffyg;css et phd;Nkfqgfs;c Ut hif;fhe khi |, Uf fpw.

v Gkpp:ehk; mDgtpfk; thdpyfF ,ef mLIN fhez khipW. t Yt hd fhww
kwik; KhWgH hd t hdp yi aj;jtbggj jwhf ,tt LfFfF Ncyjhd;t D} ps;

mbt sp kz tyjJfF Ny; mi keJssd. , €
;cssd. XNhd;glykhdd>#hadyfple) t U $ba CGwv
iiyed kaag, css midjJ capfisAk;

42. Mfrpds fH’gd-l I-Mf;rL kwik;i el tf d;Nghdwi t fhvwwy;fye)dssd vdgij
cWpgLj Jk;Nhid
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f W xNu nghlUs hy ; Mdj h? myyd xU fyi tah?

v

gdpeLqf hykhf> mjhJ 18Mk; EjwMz L ti vaprks kdphs; fhwwd
gUgnghUs g ;mlgf d\ss xNuti fahd mbggi | jJfsfs;vdNvepdjjdh

vd® ks 1774y ; N hrg; gbp typvdgt hyjdpJdt khd xU Nhi di a Nkwnfhz L
“f W vdgJ mbggi | g;nghUs ;myy: Mdhy;mJd gy thAffs;mliqfAss xU
fyit” vdgi jr;Nhi d %yk;eggpj hh

mth epkwpnsmjp tpdjjmd;nfhzt thAt pdf;fz twejhy goddh mtthA
Mz [dpyt harphvdw gnuQR N japyhs uy; ‘Mfrpd; vd W ngahbggl t J.

gbd typxU eRpjHbapg;xU kpitapdg;N\gnL mjp;xU nkOFt hj@apd
i tjjhhy (mej nkOFth;“apd xU fzzHh [rbapdf nfhz L %bd hh;
[ bap; mbggFjap; eR Ueji kahy; ,tti kgg®s; fhwW Ei oaN h
ntsﬂNa\ANhtoyagyhth [H)warYk mllftggILssJ (gl k;- 1)

e@fs; AfpjthNw  kpr; r fhyjjmss> vhdk; nkOFthjahdd
mi z eJt pk; thUgnU Fk; fz Haapdf nfre L #ha xspfw wii sf;
Ft pJ >nkOFt kjap d kP Lk;v ha i tff Kawrp;kh,

,tthwi %ba [ hhapdj;
nkOFth;pa kP Lk; kE’ K;
kP Lk;vha i tff Kbat givy.

er
fhwwb s; vhpYfFj;Jdi z nraA VN xU nghUs;, UejJ vdWksmd N W
xU nghUs bf khwpk;mi | eJt ptJd vdWk; mway hk;

vipYfFj;Jiz nraAk; xU nghUs; N nwhU nghUs bf - KwwY k; khw\k; t i u
Ruhl vhigppwl. goddhmi z el thfpw. (godhsy;tej Njppyhshs;
vipYTFj; Ji z nralAk; thAtpd Mfrpd; vdW ngahbb> vhpy; ep Ok;
nghOJ ngUkghy hd Mfrpds fhhgdsd | -MFfi] | hf khwwgglk; vd W;
fz | wejdh).

jwnghOJ eRDs; mkpjjpi tffogglblss [hHoapd ntspfhwW Ei oaht hW
ftdkhj;J}ffp[ haPs;capss xU Rz nlyapd gm bypi tjjhh (glk
3) eBfs; AfpjtNw [ hbay; Mfrpd; ,yyhjhy; nlyp,weJtﬂJt

, j yed vypc apt ho Mfr;{)d mt r@ak; vd gJ njsphfp\u (gl k; -

mLJ;gbahf>[I'bapd ftdkhfj;JHfpmjDs;xU Gu@h;nrbapd itjjhh

Nghd W G p hr; nrbAk; c apJs s J vdgjhy;>mrnrbtkbt bhk; vd W

j jhh; (gl k; 5. (FwaG gl k; 5 af;fhe f. mjg; [ b eBf FsNs mkped
knghON nrb c s Ei offggLf;wJ.

j; ) mg M/fl\fla th, gyKiw [hbaps; css
eJ
h

pjhhy Mdhy; nkOFthjpa

LK; vha Ka
fy.,Jp H<,vdd mway hk? (gl k; - 2)

, 11 hW eRbs;
mrprbahdd thtpgiy.
thjapd kP Lk; vha

[ baps; xU nkOFthjpvha itffgglb> Gph; nrbAks Rz nl ypk;
Ds;itffggltd. ,tthwhf nraJ [HbaPs;css Mfrpd; KOti jAk;
i 1-Mfi] Ihf khwkila itjjhhy mjidj; njhhe) [HhaPs;
gglt ,UcamaqgfSk;njhhed capthogjd. (gl k;- 7).
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,z fftkhd ¢ wl VwglL
Mfrpi dg;gadgljjpfhhgd;:
ntsapt fhgd:d | -Mfi] bi d
dWk; fz | wej hh

1730 Kjy; 179 Kba>[ hd; , : ;vdgt by jhtugfs; xspNHi fapd
epojJtjwk #ha xspNitg giid edopjhh

Rt rpFk; Rz nlyahYks vhdk; nkOFthjmahYks fhhgdsi |-MfirL
ntsapggl b khri 1 Ak; fhwmp d> jht wfs; xspNHif GCed Mfrpid
nt sppb>Jlai kgglj J fp vdgi JAk epgp j hh
, INh i dfspy; %yks fwW xU fyit vdgji dAks fhwwdJ Mfrpds
fhgd:d | -MfirL Nghdw gy thAffisj; jddfjN nfhe Lssd vdgJk;
njsphfpw.

xspNh fag;Mfrpd;ntsphpd.

nrayghL 2 :

v i lhyyh nrbapg; xU fpsia vLjJ mjid xU Gypg;itffTk; Giy
gljjp;fH b hWeFr‘epJggggIt Kfitaps;jiyfeh itffTk;

xU Nhidf;Fohna Glyp;jz bd; k® jiyfBnf ftpffTk; Gdyp;jz L
erFS'%ofyaﬂ)JkahW nraa N z Lk,

,ef mikgig #ha xsp gLkhW rpd Newk; i t ffTk; Nhi df; Foha®s;
t PAf Fkpps; NknyOt i jf;fhz yhk; t PAfFkpfs®ss>jht yjp; xspNhif
%y k;ngwgglt Mfrpdjhd;c ssd.

Nhidf; Foha®s; Nfhbfgglt fhvwUfy; vhak; jPFrrp xdi w;
nfre Ltejty; md Rkt pt vidk; , jydle) Nfhpfggll t At hdd Mfrpd;
vdj;njspilayhk;

frwwy;fyedss Mfrpd;kwwk;i el dp;,iaigfz ffhk;Nhid

nrayghL 3:

v , UKGMfrpDId;,izeJ JUggbjJ , UKGMFfirlhf khw J ehk; mwej N
,ej epot pdg;gadgLjjpfhwwy;css Mfrpda;mstpdf;fz ffpyhk;

Vnddy>JUggpjjy;tpdfFj;Nitahd Mfrpd;fhuvy e ngwggltJ.

xU rpma msty;nkyypjhd , UG ; fkgp; RUspd vijgJ RUIb xU 20 kpyp
mstPLId; $ba NHhi df; Foha;ﬁ)s mOijI tffTk; go; Foha®s; ePu
Cwwlik; mjpsT eRbd NHh i dfFoha;bdr;rhaj.;J nts;Nawak;

xU 500 kpyypgPthDs; ghpsT eRbd C wwlik; mjDs; Nhi df; Fohap d
ftej epyap;i tffTk; , ef mi kggp d vejnt hU nj hej uTk; nraahky; xU
t huk; mggbNa it ffTk;

mej , Uk ; fkgpRUs py ; V\Agll_ s khwnyijAk; Nhi df; Fohaps;css

eRol ; mstpdAk C\M/\Na fTk; Nhldf Foha;ﬁ)s eRol; msT
c ahedssijf;fhe yhk;
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glhy;mij < hd
harDS;El oAk; , J
2 rjt Pk; Mfrpd;

v , UkghdJ eRy;css Mfrpid vLjJf; nfhz L JUggbg
msT Nhidf;FomfF ntsph css eBNhidf;Fo
Wi jho 20 rjtPk;, UFFk; ,jd; %yk; fhwy: W jho

, Uggi j mway hk;

NKY k; mweyd nf hs Nt hk!

v Ndpy; & N vdw ] fhyheijr; Nhej Njppyhsh ielyidf;
fthteHh

mth Kjyp; vhdk; nkOFthjapd csslffm kz phbapd gadglLjjp
fhwvmYss Mfrpid fhgds: | -Mfi] IHF khwwlhhy go; mejf; fhww dr;
Rz z kG eRy; nrYjjp mjf¥ss fhgds: | -MfirL tbAt pdAk; kwwYk;
ePf o hh;

yttifagsfhwy; Mfrpd; kwk; fhhgds | -Mfi rL Kwwk;,yiy vdgi j
cV\,jp nraj gol dh; mfthv\/r‘dJ vipYfFk; Jiz Gutpiy> jhWk;
c apit hoTk; nghUjjkhdjhf ,yiy vdW mwejhh mffhwN i ell hypled
ngwggl t i el d;thAtp;gz gpd xjjllejijf;fz twed mjwk ‘i elyd;
vdg;ngahpl hhy

fhwmy;css fhgdsd | Mfirilf;fz {whk;NHid :

v xU fzz hf; Ftisapg; rsvpsT Rz z kG ePu vLjJfnfhssTk; mjDs;
c W\MR Foha;nfhz L fhwwp d nrYjj Tk;

v mtthW nrYjJknghOd> Rz z kG eRDs; ntz z w t BgbT c Ut hFk; rpp
Neuk; c WW Nehf f gl hy > mej r; Rz z hkG eR ghy Nghy  khWk;

v ,jgie) fwwds;fhgdsi | -MfirL , Uggi j mwayhk;

hidiaj;nhhd ,dn[d] T] ; kwk; & b Nghht epojjp
J fhwW xNut pkhd Jfsfisf;nfhzf nghUsyy vd mweJ

fhwwy ; mlgf Ass oFj; nghUsfi sg; gl bay bN hk; , JN f hwival ;
,|aGMFk

f hwdl ; ngUkgFj pi el d;t hPA MFk; fhwwy ;| ej ysehd F gqFleI;{dthA
cssd.fhwwd;, wthdJd ngUkgqF Mfrpd;MFk; ,J N hinakhf | ejpxU
gqF MFk;

ieldi dAks Mfrpi dAk; jtp> fhwy; rpwps T fhgdsi | -Mfi rL> el p
MH hd; kwk; ° Pak; Nghdw t PAff S k;c ssd. NkYk; fhwwy; rpwps T J }Rg;
nghUsfS k;ml gf AAs s d.
fhwwa ;$Wsp;,i aGNYss gljjy;nfhiffggllssd.
thw|d; ,iaG ,1jJfF ,1Kks fhyepyi ag; nghW Jk; khwghL mi |fpw.
cjhe jjmf>

v njhopmh y mjpKss efugfs Tk fhwwy ; kww , lgfsy;cssij tp
mjp msT fhygds | -MfirL ,
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v fINNhu gFjpsfYss fhwy; kww ,lqgfis tp mjp
ml qf af Fk;

v ki offtyqtspg;fhwwy;mjp msT <uggjk;fhz ggLk;
v fhwNmitKss ,1qgfspg;css fhwy;mjp msT J}RgnghUsts;fhz gglk;
frwwy;css J}RgnghUsfi sf;fz Iwhk;Nhi d

Xk , UL miwa®s; nkyyma Jthk; tophf #ha xsp CLUtphy; xsp
nryYk;jljjg;JlRgnghUsfs;epwed , Uf Fk; Mdhy; mt wi w #ha xspglLkNgh
KILNc ek;fz fshy;ghhff Kbfpd. ekd gFjpp;c ss J}RgnghUsfsp;mst pdf;
fz fpfLff xU nraygh bi dr;nraayhkh?

xUtiungjhsp')d vihjJfnfhz L>mj ;55 nr kPvdw mst y;xU fltjjpd
mej tiwljjhsy; nkyyp glykhf rmgd fpPpdj; jltTk;
thshdJ JIRfi sr; NfhdFk; jhshfr; nraygLk; , NNghy; endF myydJ
hsf|SJ,JaH1nraaTk

godh t Fggi wap; fye;H\yh“p.J>,e;J,jhst|s vgF itggd> vttsT
el fs;itggd>vej Klwag,ltJHbJejhy;>mJ rovej N hi dahf mi kAk; vd W
tmth>mttﬂ>qfsw itffT A 9

mej jhsfs; gwel Ngh‘hthW hsfisg;, nghUjjp i tffTk; Fwogbl
el {SfFg; g|d;> mldJJj,JhsflsAk thpJ JIRgnghUsfsp; vz z pi fi a
c UgngUftpfz z hbap; Ji z Ald; fz f{pTks; gljjp; fhz ggLk; mi kg Nghd w
xdchfoFk;fp')Iffyrk;

Fwogblss fltjjDs; Nfhofgglbss rurhpJd}Rg;nghUlfsp;vz z pifi a
got UKhWfz ffpyhk;

G hsy;Fwogblss gFj@ap;fhe gglLk;

, Ghsy; Fwogblss gFjpy; fhz gglk; J}RgnghUsfsp; nkhj
vz z pi f)
ruhrhp=

Ghsy;Fwgbt ofjapy;css fltqfsp;vz z pi f)
JIRgnghUs s ;t Prpd goit UkhW fz ffpyhk;

tPR=mjpglr msT - Fiwej glr msT

ryereJk ngwgglt jhsfsy; J}RgnghUsfi sf; fz ffpL mji dg;
day;GH jpnraaTk;

Nfhofggl | [rurfpJirg;msT t PR

vV vej
,lijw;mjpsT J}RgnghUs s ;fhz ggLfpd ?

v vej ,ljjw;FiwejsT J}JRgnghUsfs;fre ggLfpd ?
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frwwy;c ss et paf;fz twhk;Nhid

xU Kfitag;ry gdpflbj;Jdz Lfis vhjJfnfhssTk; rsd Nek; mji
Nki [ k& itffTk; vdd epofpd vd cwWW NehffTk; mej Kfitad;
ntspGyjy;rma eR ;Jdsps;c Uthijf;fhe yhk;

mej eR; Jsps; vafped teit vdj; njhAkh? Kfitap; Nkwguggpy s s
Fsprraphy >fhwwYss ettt pFwbeJ eR Jspsh khwpk; ngws sd .

,INhi dagped>fhmvy ;etht pc ssij mwa Kbfp.

44. vhpy ;KWAK;c snshpy;

v ehk; nkOFthjp fhpks kz nz z nz as fhe kik; kwpk; ri kay; vhp bAi t
vhp FknghOJ mfrpd;Ni t ggLfpw .

v ,tw w vhar; nralAk; Mfrpd; eki kr; wa[Ass f hwwy ed j hd; fplff;wJ.
xU nghUs ; nJHheJ vha N z Lkhdhy nj b r@hd ffWWNltgg o .

v VvhAk;nghUS fFf;fplfFk;Mfrpi d epVjppthy;nghUs;vhahl .
nrayghL 4 :vhp jwF Mfrpd;Nit

v ,UnkOFthjpi s Nci rNky;i tffTk; , U nkOFt hjpS k;rkmst fyksrk
b

cayjpk; , U'FFKW mi kifTk; mtw w Rz z ff
kwitk; 2 vd f; Fwpf Tk;

,w L nkOFthjpi sAk; xspr; nraaTk; jwi\gh) nkOFthj 21 xU
fzz b Kfitahy;gljjg;fhbat hW %Il Tk;

baphy; nkOFthjp 1

, UnkOFthjpS k;vdd epffpd vdf;ftdpfTk;

nkOFt hjply;vdd epofpd ?

NnkKOFt h jp2y;vdd epofpd ?

Vd; %l gglt nkOFt hijpmi z efJ vdgji d Atpf Kbfpj h?

epoTfi sj;njhFgNghk;

nkOFthjp 1 Cjp miz fFk; tiuvapgk;, myyd ntsppr vJdTKk;
nrayglhti vafrk; njHheJ vhdk; Vnddwy; mJd vhpjwihd fmw nj h he)
fpljJfnfre L, Uffpd.

NkKOFthjp 2 rd Nek; vhed gp; mi z fpW. vhdAk; nkOFt hjp af;
fzzh Kfitahy; %LkpghOJ> %ba KfitfFs; , Uej mfrpi d
vihjJfnfhz L nkOFt hjjpvhdbp .

Fiwej msT fhwW kILNk Kfitaps; c

t s
Mfrpdjhd; nkOFt jpvhaj; Ji z Gpmd. K
Mfrpd; KOt Jk;c gNahfggljjagltg

sjhys kpf; Fiwej msT
fitaps; css fhwmyYss
o ;nkOFt g jpmi z fpud.
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s Nhidia ntt NWmsTfs;nfrzet nfhsfydfi sf;nfre L jpkgr;
nraaTk

th‘>250 kKyp$kF Fli t >80 kyypfz z hog; Ab>xU yplh [ o kwik;

[ b Nghdwm wi w vLj Jf; nfhssyrk vhdk; nkOFthjpa , ejf;
i sf;nfhz L xdwdgd; xdef %l Tk; godh nkOFthjpmi z tjwk
Skiftyjijf;fz Lapjg mitti z ggljj Tk;

nfhsfydp;fd msT (kyp nkKOFthjp mi za vLjJf; nfhsSKk;
fhy k; (t ol hb)

mittizia mbggi lahf;nfrz L ¢ kkhy;t sffk;vOj KbAKkh?

jo; cah mLfFfsy; Mfrpd; msT FiwhH , UfFk;
s tg z p; nrYJ.,JkNth> vmghUSId Mfrpi dAKk;

3

Mfrpd; Kddpyap; xU nghUi s nt ggoglj J k; nghOJ xsp aAks
nt ggj § Ak; ntspgljJk; epol vhpy; vdgglk; xs@pwp ntggji ]
nt sggLj J k; epoT ¢ snshpy;vdgglk;

45 jht wfs;kwk;t yqFfspd;t hofi fay;fhwd; KffajJtk;

jhuwfsp;R hrk;:

v jhhuwfsp; tshhepF Mwwy; Nitgglfpw. vdN > jht uwfspk; R hrk;
ei | ngWM pw .

v RthpjypnghOJ> jh wtss WqFflsg, Nghy N Mfrpid css®jd
fhgdsd 1-Mfiril ntspphfdwnd

v jhtuwfs;tspz Lyf:;fhwMd; epojdk; t hAgghhwik; mt wwa ;, i yfsifss
]nlrklthvdwkprrma, yidi sfs;%yk;ei | ngW p .

xs PN f
v jhtwfs;mtwwwihd cztpd xspiNhif %yk;c wygjjpnrafpwd.
v xspNHifad;nghOJ>fhwwyss fhgds: | -MfirLk; kz z fYss eBk; #ha
xsp@ap; Jiz Ald; tpdGe) czit cwyjjp nratfgwd. ngUkghyhd
jntwispy;gri rak;vDk;xU epkpfhz ggLf pw .

,J xspNhifap; nghOJ #ha xsppd cwlr gadglLfpd. fBss
rkdghl xspNhifiatpgfFfpd.

fhgdsd | - #haxsp cz T+
grTrar—
MfirL + eR Mfrpd;

vLj J f; he

nf f Mfrpid tp mjp msT
;nghOJ nt sp bhfodwd.
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c apyt hof ;fhe khf , Uf Fk; kp Kffpkhd jdpakhd
vdgi j erk mwdt hk; efk Rt rpFk; fhwyy; Mfrpd;
;[)d,,dwpca;mts tho,ath

'Rth[f)Fk ghOJ>mjpyss Mfrpdsnrhpfgglt ¢z Tg; nghUS1d; Njp
1 -MfirL>ebht pkwik; Mwn y ¢ Ut hf Ffpw .

,ttpdag; c Ut hFk; MmwhdJ>ekd clypd; gyNW nrayfshd , affks
tshrpkwwk;tshpj khaw jpd ¢ jTfpud.

,ttpdag; nrhpfgglt cz Tg; nghuSId; Mfrpd; t pdGed > fhgd: |-
Mfi rL> ebht p kwi\k; Mwwy ; ¢ Ut hFk; epoT “Rt rk}y vdgglLk; ,ttpdi a
rkd gh by ; got UKhW vOj y hk;

cz T+ frhgds |-
Mfrpd; ™ MfirL +eR+Mww ;

Rt hrjjpo; NghJ) c Ut hFk; fhhgd: | -MfirL ,ujjjp; fyelJ> Ei valyfs;
%yk nt S;Navw\ggLf ol wd .

elk; ¢ ss®Of Fk; kwQdk; nt sphk; fhwvwy; xNu kh pahd t hAffs; c ssd.
Mdhy;i elgfidj;jtposkwwthAffsp;msTfsp;khwnk; VWwlLk; ¢ s s ©f FKk;
fhwwy ;fhhgdsd | -Mfirbd;msT mjpk;

c ss®Of Fk; kwk; nt spphk;fhwyal;, i aCGi sf;f8ffzt mltti z ay;fhz f.

gFj p;nghUl f s ; c ss®f Fk; f W nt s pa w\k; f hwW
ieldd; 78% 78%

Mf] pd; 21% 16%

fhgdsd | -MfirL 0.03% 4%

elt p KAWgLk; ms T $LjyH nt s paVk;
kejt PAffs; 0.95% 0.95%

JIR KAWgLk; ms T Vi y

nt ggep y mi_wnt ggep y c ly;nt ggepy

eRy;jnt uwfs;kwk;t yqFfsp; Rt hrk;

v FsqgfssVhbs > MW s kwk; flyfs; Nghdwt wivy ; c ss eRy; Fwggbt msT
Mfrpd;fi uej pf Fk;

Lol Mirpid eRpyfsy; tHOki jhufs: kwhk: tyaFfs: jafsd
Rt brjj mF gadgLjjp;nf ,d

cjhez khf jtisfs; Nhytoah Tky k@8fs; nrigfsp; Ji z nfhz Lk;
Rt hrpfjolwd .

fhhgd:d | Mfiril S5rPCfF  Fspt pFk; nghOd> mit j pt
mi | atky> Newaht jp epyfF khwpd. ,jid
vdw of f dwdh
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*,J FshipFk; fhz mphfg; gadgLfpd . i wrp kwk; k@fs; Nghdw wi w
ruFed kwk; ruf Fg; nglbfspy; VWWKjp nraAknghOJd> mgnghUsfi sg;
gjggLjj cyhgdpflbi ag;gadgljJfpndh

46. f wva ; gadfs;:
jhtukwk;t ygFfsp ;R hrjjpf fwW gadgLf pu .

kuflil>egffhekz nz z nz asri kay; vhp hA (LPG)>Nghdw vhmghUs fi s
vhpf fhwWe j Tfodw.

mOjjgglt fhWWgyN Wthdqgfsp;lahspy;gadgLfpd.
, awi fap;eR Roway;f wWW Kf{mg;gqF tfpfmw.

#hadpkple tUk; jBF tpstpff$ba fjpi PRIs; G pap; Ncwguggmf
tUtij tspztyjjp¥ss XNhd;glyk;jLffpw.

ry jtpff Kbah #oyfsps
*Rthrg;gorri dAss Nehahs s ;
* kp c akkhd ki yr;rpugfs; VWN hh

* Mofly; eBJgthSk; Mfrpd; thA epwej cUisia R hjjpf
gadglj Jfowndh

t Re; fhwdd > fhwphi yfspo; , wii ffi s Royr;nrafpw. fhwph yfs; eR,
epyfspped eR ,i wfTks khTl mi ufTks kprhu c wygjjpFKk;
gadgLf o wd.

epdt y;nfhsf

f hWW eki kr; Rappvyyh, I gf sprk:, Uff o wl .

ekd Gkpar; Rwwp xU ngma ciw Nghyf; fre ggLk; fhwAs t s kz [ yk;
vdw of f ggLf pu .

Mfrpd; Kddpyag; xU nghUis ntggogljdk; NghJ> xsp aAks
nt ggj i j Ak>nt spglLj Jk;epoT vhpy;vdgglk;

jhtwfsp; xspNhifap; nghOJ ntsphFk; Mfrpid tgpaFfs; jafs;
RtWJiWMIFQ; gadgLjjp; nfhsfpwd vdgi j gbp tymp; Nhid %yk; ehk;
mway hk;

,dn[d} T] ; Nhidap; %yk; xspNHhi fad; nghOJ Mfrpi d ntspap
#ha xspNi tggLfpd vdgi j mwayhk;

fhwvy;ieldd; 78 rit Pke Mfrpd; 21 rjt Pksfhgds | MfirL 1 rjtPk;
etht pkej t hAffs; kwk;rpW J}RgnghUl fs;fyedssd.

fhwva ;, i aG, Ijjpf , | k; kwik; gUt j j pfg; gUt k; KhWoLf pw .
jhtwtsys>
fhgds | - #haxsp cz T+
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gri rak;
Mfi rL + eR+ Mfrpd;

v tgaFfsps>

cz T+ fhgdsd | -
Mfrpd; ™ MfirL +eR+Mwpw;

eRho; jhtwiSky tyqFfSk; R hrjjph eRy; fiuvedss Mfrpidg;
gadglLjJfpwnd.

Gkpa Newahfj; jHff$ba jF tpstpffSba fjp tPRII s
tspz tyjjRrss XNhd;glyk;jLjJg;ghdfhffpd.
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gUt k33

myF- 1
frejtpy;

cdJ Aifk;rhahdJjhd; mejggh w fhejjjdi kAi lad. md Nkfd] ;i fjjbi a

kKl Lkyy> , Ukghyhd mi djJg; nghUsfi sAk; <ggi j kffs; fz iwejh , N

Nghdw gh wis;cyfpl;gy gFjpsp;fz twaggltd. fhejjjdi kAi la , ggh W s ;

roM d; Nkfd] @; ngauy; ‘Nkfdl? vdWks ‘Ncfdill] vdWk; mi offggltd.

%ggh' vl_v;;afztvwagglt nkf d Pah vdw C hd; ngauhY k; , gngah; t ej pJf fyhk; vdf ;
] 99 :

frejjjdi kAi la jh Nfdill:vdW mi offggpr\U it ,aw fahd gh wis;
vdgify; xU Fwogpt tbtk; ,twwf; fplahl. Ncfdill; ,aw ff; fhejk:
vdggLfm . fhejgfs;jprapd mwag; gadthJhy,,lt toph Lk; fws; vdTk;
mi of { ggLf pl wad

frejgfsp;gyt p tbtafs;
Uk Jz Lfi sf; fhejkhf Fk; Kiwia kdpd; mwej godh gy tbtqfspy;

fhej qf s ;nraaggl L>gadgLJJggLf|dV\d kdpdhy;jahptggit ,jjifa fhejqfs;
nrawi ff;fhejqfs;vd mi of f ggLf o wd.

rit fhejks yn fhejks tisa fhejk; kwk; fhefj Crp Mfmi tg; nghJt h g;
gadglLjjgglLk;nrawi ff;fhejqfs;MFk;

fhejjjdi kAss kwk;fhejjjdi kaww nghUsf s ;

fhejjjhy;<ffgglf$ba nghUsfs;fhejjjdi kAss nghUsfs;vdggLf gwd. , UkG

Nhghyt>epfy;Nghdwi t fhejjjdi k c ss nghUsfs;MFk;

fhejjjhy; <ffgglh nghUsfs;fhejj;jdi kaww nghiUsfs; vdggLfpwd. fh pks
nefppNghdw nghUs f s ; fhe“;d; k mww nghUsfs; MFK;

fhejj;JUtqfs;
, UkG JIsfi s xU PiiW; K ;o xU rltfhejjij mjd; Ny;
fplal” itjd> rpgKiw - Qi bTk; jwhgh)  rlbfhejji ]
vLj JgghUat s ;

ritfhejjjol;vejg;, ogFjay;, UkGJfsfs; kpf; Fiwh fhejjjpo;vejg; oF ay;
UkQstfs mj pk; xI bAs sthmggFJpa fI’Ejj“d JUt gf s; vdfﬂ)er

i sf; nfle Lnraagglk; ghtNhi dfSfFcqfSfF , UkG;
'erbk Nitgglk; xUfhejjijkz yy;edFNhajJvljjhy;
Jfsfs;fhejjNhxlIbfpfhz Lt Uti jegfs; ghffyhk; kz y;
piynady;fsiz ; Noghd wt ww k; Kawrpfy bk;

yi ynadg; rsva , UkG Jz Lfi sg; gadgljjyhk;
pHENTHHJNHI df Fg;gadgljjylk;

frejjjol; <gGpr fhejjjo; , U Kidfspk; mjpkHh , Uffpu.
Ki dfi sAk;fhejjjp;JUt qfs;vd mi of f pk;

fhejjjpol; <g&pr fhejjjp; , U Kidfspk; mjpkH , Uffpw.
Ki dfi sAk;fhejjjp;JUtqfs;vd mi of f pwk;
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rFlkfhejcilfl\lsh,Ugglﬂl;mtvvwml;

cqgfspk; Fjpu tbt fhejNh>myyJd gw t bty
JUt gfi sAk;, ef nraygh bd;%yk;fz lwa Kay
fhejgfi sf;nfhe L jprawpy;

ritfhejjjo; elty; xU Eji yf;flb mjidj;njhgftpTk; frejk;vejj;jprapy;
xalep yfF t Ufpu vdgghtt f Tk;

fhejk; xaTJepyfF tUKk;jprfF ,izahf (mjhdJd rlitfhejjjmF ,i z ahf) xU
Nhbid xUmlilapWhmyydJd Ni rapyhtived nfhsSqgfs;

fhejjij nkdthj; jpoggp kWogbAk; md XaTepyfF tUk; tiu fhjoffTk;
, JNghy ; %ed W myydJ ehdF Ki w kWgbAk; nray ghhff Tk;
' g

gnghlOJk; tIfF njwk jprapyNa xaTJepyfF tUtijf;
k; Kid fhejjjp;tlJUt k; vdTks nfj W\ Nehf Fk; Ki d
J Ut k; vd Tk; mi offggLf;wJ

tbgglbss fhejkhdd vgnghOJk; t1fF — njwk jprapyNa

ztfsht jpria mwag; gadgLJJg L
KdG r@8hs; fhej fwfisf; flb
jprapyNa XaTl epyfF tUtlJf,
' fwii sf; nfre L jprfhbLk; fUt bs;
nrag gadglLjjph

r@khYkps; jgfs; gl Ffs sprk; ,jji fafwii sf; nfrez L> Qay;

fhyafspks%Lgdpf hyqf ;i pri aawey ghfhgghd fly;gaz qfi s
Newnfhe tdh

fhej jprfhHLk;fUtp

fhej jprihbk;fUtpvdgd jpr
RoYk; ti fag;xU fhej Crp,j
Kid Fwapggl L fhz gpfggllss

fogyfs;kwik;t mhdgfsy;fhej jprfH Lkl; fUtpnththf jts;jprkmpN W
|jj|WFI’ nryyhky@ff ,ij mtrak;vLjJr;nryfpwlh

frej Crpag;, gadgLjjp cqgfshy; \kws jpriaf; fztwa fhej jprfhLk;
fUtpa vit hWgadgLjJtd vd mweJ nfhssTk;

fhejgfsp; dgtkst gffKk;

frejafsp;vipy Ut qfs; (S-N,N-S)xdi wnahdW ffawd. xjjJUt qfs; (N
-N,S-S)xdi wnahdW t gfFfpwd.

awa c jTk;xU fhej Crpgpnglb MFK; jila
d;i kajjp;nghUjjogltssd. fhej Crad;
J.

fhejgfi s ¢ Ut fFN hkh?
nrawi ff; fhe;qfs,JaH‘;bfg gy Kiwis;cssd. mjpg; Xh, vsma Ki w a

gwg; ghghotk
Xh; Mz pmny rsma , Uk ;Jz il Nci[ap; kP i tffTk; xU rltfhejjjp;

xU Kidia Mzp/ rpqa , Uk Jz bd; xU Ki dagped kWKi d ti u xNu
jpray; NaffTk; N afFk; Ngh) jpri aNah> fhej Ki di aNah khwky ;
Naff Nz Lk; 30 myyJd 40 Ki w , NNhy; nraaTk; Mz p/ , Uk Jz L
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APP® L0

fhejkhf khwpc ssjh vdgi jf; fz Iwa
, Uk J}sfisf; nflre L nryyTk; mit
Jiz thy; <ffggLfdwdt h? vdgi jf; ftd
gol gwwp kWgbAk; nrad ghtf f Tk;

mjd; mUfg; ry Fz *rps; m;/yJ
fhejkhffgglt Mz p / , UkG;
pfTk; ,ytynady;, N Kiw ag;

i TNgrp FWejfL> fz dp Nghdwt wipd
frejats; mjd; fhejjjdikia
gh pf Fc s s hFk;

, oed t hk;

mUfy; fhejqgfi s

Mej g;

P tjjhys
nghUs f S k;

fhejqfs;mtwwa;fhejjjdi ki a
nt ggggLJJk nghON h>c au j y pleJ

,oeJ t

f Ro

fhejgfs;mt wa ;fhejjjdi ki a , oeJ t @mf

frhejqfi sg;ghlfhijy;

fhejqgfi sr; rhahd Ki wag,
fhejjjdi ki a , oeJ t phfo

, oeJ

ghfhftgiy

pkh? vgnghOdJ ?

NghLknghON h> Rj jahy; j | Lk; nghON h
ol wd .

vdpwhYk; $I mi t j kJ

ghlfhf> , w

tp
hhggJ Ng

,|zahf

i il

j J

rltf
VW\MF

hej qf s o ;

3

lay;

L
m
s

rky
hy;
CE

t
L Nz Liis fle reiqfsp . Ki diSTF

Fipu yH tbt
ghJfhf Nz Lk;
fhejqfsp;gadghfs;

ekd e |Kiw thotg; fhejgfs; mligfm gyNW fUt pi sg; gadglj Jf pahk;
feffhZ k;nghUsfspg;fhejgfs;vtt pk;gadglLfpwd.

fhejjjpl; Ki dfSTEf; FWEN xU NdpkG:Jzil itjdg;

fhejj;njh iz btSk;, N jjdtjju;mbggi lagjhd;, aqFfpwnd.
ofhejj; njhhtz bfF kpfFk; nfjhhtzb vdw ngaUk; cz L. gwFk; njhhz

dTk;, J mi of fggLf pd . Bry >ngl Ny ; Nghd w vhmghUs fi s g; gad gLj j Ky »ehk; Nk
' fhej <gG kwk; tgfF tprflsf nfhe L, e mjiNf

, €3

nj
ekkhy fliggljj

KbAK;

njhHhghd Kawps;

Ncwnf hs s ggl t hYks r8h> [ gghd > nj d nf

ghdw efLfsy; kI ENc j whgh

ei | Ki way; gaz ps;

ejpht )k;, J

. . Nghf Ft U j - g; gadglf
nNjHhhghd rhjaf;$Wi s muR Muhae) t Uf pu .

epdty;nfhsf:
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frhejjjdi kAi la jh Nfdill;vdW mi of fgglf . Nefdill;, aw ff;
f hej k; vd ggLf pw .

kdpdhy;jahpfgglt fhejqfs;nrawi ff;fhejqgfs;vd mi of f ggLf o wd.
fhejjjhy;<ffgglhi nghUsfs;fhejj;jdi kaww nghUsfs;vdggLfpwnd.

jilapw njmf tpgglbtss fhejkhdd vgnghOJk; tIfF - njwk
jprapyNa xal epyfF t Uk;

tIfN Nehf FK;Kid t1JUt kenjwN Nelf Fk; Ki d njdJ Ut k; MFk;

fhej jprfhbk;fUt pvdgd jprawa cjTk;xU fhej Crgngl b MFk;

fhejjju;vimum Ut gfs;(N-5SN)xdi wnaahdW <ffpiwd. xjj JUtqfs;
(N-N,S-S)xdi wnahd Wt yf Ffpwnd.

nt ggggLj J k; nghON h> c au jyple) fRo NyhLknghON h> Rjjphy; j I Lk;
nghON h fhej qf s;mt wyval ;fhej j jdi ki a , oed t hfpwnd.
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lwl-eR,yyfky,,gGﬁry,cam,tm:tggwp_fwgld
; eBdd ekd G @p; ntggepyi a xOqgFglLjJfpd.
ntggepyapd rkkhfg;, NgZtjYk; eA Kffpm

ehk; efd d vqf plej ngWF iwrk?

ekd mdwil nrayfshd rikjjys FspjysdJdz pisj; Jitjjys ghjpgfi sf;
fOTjy;Nghdw gyn rayghlf STF eR kp Tk; mt rmakhFk;

ehk; eki kr; RwmvAss gyN W %yqfsgy; , Ue) eRddg; ngWM pimk; fag Wss
fhyt mfss> eRNffgfss Fsqfsy MWss eRpjHbfss MoJi sf; fg Ws;
Nghdwi t fprkqf S fFksefugf STFk;Kffa eRMjhgfsh tsqFfpwnd.

c gfs;fphkk;myydJ efujp;fre gglLk;eR Mjhafi sg;glbaypf.

c jhe khf >uK jqgfs;tPbd;ri kay; mi waYk; Fspy; mi wap k; Fohafs; %yk;
eRtUtjHf; $Wmhd; rqf h; | hd,FslggJWF fh yayyk; kh yapk; meohameeJ
eFiDdg,nthJh‘f $V\lfmhd,d{h tdd j |”h,j|de mjph yay;vOeJ mUfp;
css Fsjjptled eRpd viLjyJ t Ut $Wimphd ; c qf s;t PbwF gadng eRp d
vaf ey ngWM pfE s ?

G map;nkhj eBk;vqF fhz ggLfpu ?

,awi fay; elhdd %dW epyfspy; fhe ggbfp. mi t | g kks eRkk; kwk; t hA
ep yahFk;

je k epy (@dpflb) ,J cawkhd ki yfspk;gdpgh wsk;JUt ggoN rqfspyk;
gdpflbahf Tk; %Lgdphf Tk;fhz ggLf pw .

jpt epy (€A ngUgflyfss>flyfsyVhbsy> MW s kwik; eyjjbagy; eddd | pt
epyapy;fhe gglfpw.

t hA epy (eBt p eki kr; Rwnwof hz ggLk; f hwny ; et pt hA ep yay ;fhz ggLf pw .
eRol ; gut y;

G @ ;nkhj guygst y;ehdfy; %dW gaF eR #oeJssd vdgji d ehk; mwh hk;
ngUkghyhd eihdd>mjht J 97% elhddJ ngUqflyfspy ksflyfsk;fhz gglLf p.

flyy;fplfFk;eRd ekkhy;Fbff , aYkh?

fly; eidd c gG ebBhFk; Mdhy; ebk; mdwh

myy. mji d ehk; eddF? vd mi off;NM'k Fsq

fg Ws; kw\k; tEfsp fre ggLk; Fohafspy; fp Fk;eﬁ,nththf eddbBhFk;

G ap;fhz ggLk;eRd;mst pd 100% vdf;nfhz thysekfF fplfFk;eddRd;msT
vitsT vdgji df; f he Nohk ;

fRo nfhLffgglbss tIf tffggljjpdf; (Piechart)fhz f.
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tit tsffogljjpped ehk;golt Uk;jftyfi sg;ngW plank;

; The gglk; eRy; 97% ebddJ c gfebhFk; eddRd; msT nt Wk; 3% MFKk;
wwY k; xU gFjp JUtqfspy; gdpggbTfs; kwk; gdahWsh Tk; ¢ ssjdhy;
megRd d Ak; ekkhy ;gadglLjj , ayhl

nkhjk;3% css eddBdJ gpt UKkhW gu pc ssJ.

JUt g;gdpgbTfss>gdahW s ; - 68.7%
epjjb eR -30.1%
kww eR Mj hugf s ; -0.9 %
Ncwgugs eR, -0.3 %

nkhi j NcwgugG eBhd 0.3% glt UKHW gut s s J .

Vho s ; 87 %
MW s ; 2%
rdgG ey eR 11%

ebhdJ kz zp;css cgds; k ; i jdbld; fiyy
vijJdr;nryfmd . ,e c gf S k> j ; ; kwk; ngUqgf lyfspy;
,yll;ftszrd Mz Lfshf gbeJ . ; mbapg; fhz ggLk;
vhki yfSk;fly;eBld;c ggpd N .

mjip msT fiughUs; fi uedJss ' ekkhy; gadglLjjN h myyJ
gUFN h,ayh).,jji fa eRbd ehk;c eR, vd mloff;nwrk

eRd;,i aG
eRvdgd xsEFk;jdi k nfhz | R t awwkz kwyw kwW. epkww xU N j gnghUs hF k;

, Ui ldd;mZffs;xh Mf] pd; mZ Tld;,izeJ eR %yf$W c Ut f gdw .
eRal; %y f $ Wt hagghh H.O MFKk;

eRo; Gv ,iaG ,ljjm ,Ik; kiWghLfpdw. eR ry ,lqgfspy; njsphf Tky ry
, lqtsy; fyafm epyapksry ,lqfsy; Mf] pd; Fiwedks ry ,lafspy;
Mf] pd; nrwedks ry ,lqgfspy; eddBfTks ry ,1qgfsy; cthgghf Tk;
fhz ggLf dw . eRy; fyedss cggp; mstpdg; nghW J>eBdd - eddR-c t hgG
eR kw\;fly;eRvd %dW Kffa ti ffshg;gbdfgglfpud.

eddRy; Fiwejglrk; 005% njhHqgfp mjpgltrkh 1% msTss c gFs;
fiuv®fFk, cthgG eRy; mjpglrkhf 3% tiuvay; cgldfs; fiu epyap;
, UFFK; fly;eRy;3 rjtPijm Nkwglt mstg;cogfs;fiuvedssd. fly; ebhdd
mjpsT fiughUsfi sf; nfhz Lssd. Nhbak; FNsh uL> nkfdPak; FNsh uL
kwik; fhyrak; FNsh uL Nghdw c g s;flyeRy;fi ueJssd.

tspzty mOjjjjy; eBdd 0 nryrp] ; ntggepyap;
ciwmd. xtnthU t U Kk; khit; 2 Mk; Njpcyf eR

fhz khf ebd J Mt ahfp tsgz tyjjmfr; nryfpd.
e

Nkf khif khWEpd . Nkfgfsp; c ss Bd J

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




[Appe- Lu]

sTUDY CENTRE

GpF ki o myyd gdptbty;kPLk;tUfp. , e ,aw f e;botpi;%yhk;eEhdJ
Jlai kah f ggLf pw .

,jid ehk; eR Rowp vdfpwk; ,J xU njhHh epot hFk; eR Rowwphdd %dW
epyfisf;nfre Lssd. mit Mt@ahys Mt pRUgFjy; kwk; ki o nghopy; MFKk;
, €] eR Rowapd ehk; i luyppfy; Rowp (Hydrological Cycle) vdWK;
mi of f vk ;

Mtahy; flyfss Fsqfs; kwwWk; MW s; Nghdw eR epyfspy; fhz ggLk; ebhdd
#ha ntggjjo;fhz kif Mt ahf pu .

Mtp RUqFjy; tspztlyjjg; Mtahypd; fhez khi Ei oej eth phdd fhwyy;
NkNy nryyr; nryy Fsprrai le)J kp Ez zma eRjpi yfsh khw Nkfqgfi s
thdy;c Ut i Ffowd.

Ki onghopy; ,ylrffz ffhd kp Ez z @ eRjpi yfs; xdNanl dW Nch p ngha

eRjpi yfshh khWmpwd. Nkfqfi sr; RwmlAss fhwdd Fsprr@i | Ak; Ngh) , ej
eR ki oaf N hmyyd gdphhNh Gpa tejilfow.

effs;etht ghghf F vdgji d gwwpmwej pf { pR s h?

jhhwfs; ,iyjJisfsp; topht ethdd Mtpah ntspaW N ettt ghghf F
vd ggLk;

eR Rowpp; fhez khi |, awi fag; vgnghOJk; eR %dW ep yfspk; fre ggLf pu .
Vs MW s; Kkwk; ngUqilyfsp; cCcss ebhd J Mt ahf p ebtht @p d
cUthFfpw . ki oebhdd eRd; jpt t bt khFk; ki yrrpugfspy ks JUt gf spk;
f

hz ggLk; gd ggbTf s ; kw\k;gdpggh Wisprk;eRjg k t bt y;fhz ggLfpd.

,tTyfk; KOtJk; eRdg; gadgLjjphYk; eRd; , k%dW epyfSk; Gpp;
fre ggLk;eRd;mst pd khww , ayhtz z k;epyahf itjJssd.

ekd tspz tyjjw;ebt p, Uggi j ehk;vtt hW mwayhk?

, awi f eddR Mj hfs;

%dWtifahd ,awi f eddRMjhofs; G py;fhz ggLf odwd.
NewgugG eR

@ @p; Nkwgugge ; f hz gglk; eR NkwgugG eR vd ggLk; MWs Vi edd R- rJ gey  eR
Nghdwi t NewgugG e Mj hugt s hFk;

ciwe eR
JUtgfspy; css gdpgbTfs; kwwk; gdphWspy; eR ci wej epyap; fhe gglLk;
Gkpp;css nkhj eddRy;ngUks T>mjh J 68.7% ci wej epyapy;fhe ggLfpud.

egjjb eR:

G powge ; fRo kz z y; ep wej pJf Fk; myyJ kz z ; nrwej Jf Fk; eR eyjjb eR
vdggLk; eBwWM s>fg Ws>MogJi sf;fg Ws>mb Fohafs; Nghdwi t %yk; ehk;
epjjb eRdb dg; ngW pahnk;

, kaki vy

, kaki'y gdpgbTfss gdpggh Wis; kwk; gdphWi sf; nfle LssJ.
Mrah o; Kffpa MWsp; gJ ngha MWs; | kaki yap; , UeJ
njhgfp, ghafpw. WFiwa EMW N kffsp; thothhkhd
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leRNitia ,tthWs;GRjpnrafogw. |

eR ghJ f hg(s
G ap;fhz ggLk;eRd;msT khwy jpf c | gl hky; vgNghd k; xNu khf pephf N ¢ ssJ.
Mdhy; megRbd ¢ gNalf pFk; jht uigfs> t pqFfs; kwik; kdphsp; vz z pif
elSfF ehs; mjphpJdf; nfle N cssd. ,jid ehk; eRy; g Fi w vd
mi of { tNvk;

eRy;gwf Fi wffhd fhez qfs;ahi t ?

eR ho;t yqFfs;
gdrbfhyqfstsme; ehLfsy; Vs ; kwik; qufs Fsprrai | eJ eRd;
Nkwguggy ;  j @ kepy gdrglyqfs c Ut i pind. Uej Nghi Y k;
gdpglyjjm 8 trpFk; eR ,thFfs,,wgngy Vnddp'; kpf Fk;
gd gl y khd J x U ghd f hg€y; gl yk nrayglt eRypeJ ntggk;
nt spaW ji d mDkj pgj 91 Y. de eRol;  NkwgwgG kI LN
Fsixrmi ley gdphf khWpw ,ffhe qfs; eRho; tgqFfSTfF
rhj fkhif mi keJ mit captho cjTfpwd.

eRy;gwi Fi wfhd Kjdi kahd fhe qfs;
1. kffs;njh fg; ngUffKk;
. rBd klonghop)pi;k
. eyjjb el tk;Fi wy;
. eR khRgLj jy;
. efp d ftdfFiwth‘ i fahSjy;

ehk; eRy; gwvf Fi wapy ple) eki kg; ghlfh Jf; nfhss ftdkhd tofi Wi sg;
gogww Nz Lk; ,yjynady; ,g3 ay; cappiqfs; tho ,ayh #oy; VwglLk;
eRb df; ftdkh Tks rpfdkhf g; gadngjpmjld tUgfhy ji yKi wap UffHh g;

thfhjlyNa ehk; eRy; ghJ f hg6 vd §
ePug; gh) f hggj Wi hd t ofKi Wf s ;
ePug; gh f hggj wnf d gl gwinggLk; Kj di kahd , U t ofki Wi s ;

1. eRNkyhz i k
eRNkyhz i k got Uk;fhz pi sf;nfhz LssJ.
1. kffsplINa eRpyfsy; fodfis ntspawMjphy; WglLk; gh pFi sg;
gwma t pez ht p d VwgLj Jj y;
;Jtal koglj j pkWRowrpF ¢ 1 gLj J |
w; mjpggbahd c ugfs; kwhk; Grrrb nfhyybpsp; gadgh bi df;
'%yk eyjjb eF?thgHbldf FIWjjy,

I
hrd ks njsgﬁ eR ghrdk; Nghdw et & eRyghrd Ki Wi s
gadgLjJtjd; %yk; ghrdjjmf eRb d ripf dkhf g;

ki o eRb d Nebahfr;Nfhpjy;kwk;gadgLjJjN ki oeR Nf hgG vd gglk;
ki oeRNfhogy;, L Ki wis;fhz ggLfpolw

. ki o vgF nghopN hmtt pjjdyNa Nfhpjy; . .
cjhz khf fiblgfsp;Nkyjsjjoe) tUk;ki o eBbd Nfhpjy;
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2 XLk;ki oefbd Nfhpjy; ‘
cjhz kif ki oeR mjpk; ghae) tUk; gFjpsy; eRNTffqfs; mi kjJ
Nfhpjy;

$tk;xU KfjJt hk;

eRepyfssfliyr;rejpFk; <uegqfSTF KfjJ
eyijmied eddBk flygpped c gG eBk; rej
jdpjdi kahd jhu kwhk; t gqF ti ffSTFE c i
mi kf pw .

eRd ;Kffmj Jtk;
kdp c ly;nraygh by;eRd;gqF:

clyaffr;nrayghtfi s epojjTkescly;ntggepyi a rihig;ghlfh{Tksclyp;
css cWs; |Rffs; kwWk; nryfs; edF nraygl Tk; eR kpTk; mt rmk; MFKk;
kdp cly;c WgEsp;rbd nraygh bwk ehs;xdww rurhaht , wz L Kjy;%dW
ypth eR Nitgglfmd. cz T nrhggjwks clyp; , UeJ fogg; nghUsfi s
nt s pfawMm j wkk; eA mt rakhFk;

t Bfsy; eR gadghL: kdphfs; c apt ho eR mt rmkhFk; NKYK; ri kKjjys> Fspjys
Jz [I)IS], Jitjjys gh;pqulsf fOTjys tEBfi sAk; nghl | qf i s Ak;
J}aclj: E?‘{L i tjjRjjy> NHtqfSTF eR gharRiy; Nghdw gw gz pSfFk; eR
gaag

rdgGGepqfs;vdgi t <uggj k;epwej fhifs; MFk; mit ngha MW sr;
J ngha Vhopsp; fi splyh fhz gglk; rJgG ey eR
thgG eBfNh myyd fly; edfNh ,Uffyhk;
ddPuAks Mf] pi dAk; mspgjp; rdgiG epafs; Kffm
rpkgu jpd mLjj gprht W; rdgG epffhfss
gsspfu z rdogG egpks> fPQr@jp; css
yk;Mfad jkpelby;css ry rdgGeyqfshFk,;

k;>tprha nghUsfs; kw\k; gz | z g;

njhopwh yfsy; nghUsts; cwyjjap; midjJ epyfspk; eR gadglLfpd.
ngHJsfspl CWjjRy; eld J %Yy g; nghUs hf > fi ugghd hf > gadgLt N L myyhky;
kplrhy ;j ahhggl K;eAKftag; gaF tfpw.

eRt pph Hf k;

s Hrpmi kgGspl %yk;t BESTF eRt ppah k;nraagglLti j ehk; mw hk; ry
jpsy; MW s Vhbs %y khf Tk> egjjb eR %ykh Tk; ngwgglt ebdd>
[photggl L t et pfgglfpd . eR t pPaHf k; kwik; R j pho Fk; mi kggel ; khj jpp
¥ss gljjy;fhe ghfgglbssd.

epdt y;nfhsf

 kdpd;csspt midjJ tgqgfpgfSksjh wgfSk;capiho , dwai kah
gFgght ¢ ssJd elhFk;

cyfpg;css nkhj eRd; msty;97% eR flyfs; kwi\k; ngUqgflyfspyNa
cssd.
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cyfk;KOtjpYk;3% eddRuc ssd. mdTk;gdpgbTfsp ksgdp; gh W s Yk;
ciwelssd.

ans;jMWfs;>FItIfs;Mfra mi djjpkh 03% el kl LNk Nkwgugs ebhf
cssd.

kz z y;css <k;egjjbag;eR, Uggi jf;Fwbfpw.

, aw; fay; ebt phghf F> Mt phyy Mtp RUqFjysy kwk; ki o nghopy;
Mfat wwd;nj h hkrahd epot p= eR Rowrpvd W ngah

G pgwgd; TR kz z y; epwej pf Fk; myyd kz z p; nrwej pJf Fk; eR
epyjjb eRvdgglk;
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myF-3
mdwh t hot ;N ja@y;

mwiK f k; :

, awgay; kwik; N jmpay; khwwgfs; gww ehk; gbjjpffp Nak; got Uk;
glbaygpleJ vit ,awgay; khwvgts; kwik; N jampy; khwngfs; vd c gfshy;
mi lahsk;fhz KbAkh?

e xU Frrp,UJz Lfshf ciljy;
frpk;vhpy;
fhipk;rpqa Jz Lfshy;
rhffi vahdd eRy;fi Uy;

* NeRjahpjy;

- eAnfhpJ Mtphy;

« Fspfhyjjy;Nafha;vz nz a;ciwy;

awgay ; kwwk Nj y;khwaaf Sffpl Naahd Kffm N Wgh bi df;fhz Kbf mj h?
Hpjij . szshf ntlbdhYksfplggit , w bk;fhHpj;Jz LfNs. Mdhy;
hfpji] Vh®FkNth maiN fhpk;, yiy. mjwrg; gj phf rhkgYks>QG fAk; kl LN«
WM d;fyelJssd.

f
f
f

Njaay; kbwpk; vdgd xU nghUs; G@a nghUi s c Ut if Fk; epo] MFKk; , awgay ;
kKhwpk; vdgd nghUsfspm; t bt ke msT kwik; gUkdpy; ki Lk; WgLk; khwpkhF k;
gUgnghUs p ; ep yahd J eFkqueJ t PAt if Tk; myyJ eRjjpped jpr kkhf
k hwol hYk;mgnghUspi jdi k khwhky;, Uf Fk;

NjaayhsHs; kQris ,awif epgfhb vdW mi of fpwifs; ,jd; %yk; xU
- mkyjjdi k thaegjjh fhijdik thaejjh vd ekkhy: milahsk;
Ak;

ay; vtt W KffmjJtk; thaejd vdgijf;
; Mrpaho; JizNahh  tplfisf;
fz LobAqgfs;

mdwi thot y: N japy; khwngti s ehk; gyt pgfspy; gadgljJfpk; Nja@y;
vdgd gUgnghUsfsp; mbggi I f; $W s> mi kg gz (s kwy\k mt wiwy ; WwglLk;
kW yfi sg; gwwg; gbf Fk; mwb may; gbd MFK; NJlarayld G vddnt dy» md
gUgnghUsfsp; mbggi Ij; Jfsfshd mefs; %yf Wsp; gz i gAks
mt wwal ; Nhf i fahy; WgLk;t psTfi s Ak;ekfF vspkahf tsfFfow.

eki kr; RwmAss mi dj Jg; gUgnghUsfi s Ak; ebk; N jgnghUsfshif; fUj KbAK;
etk; mUed k; eR (H2O0) i~ I Dk; MfrpDKk; ,i ze xU N jpnghUshFk; ehk;
ri kaYfFg;gadglLjJk;c gG (NaCl) NhbaKks FNshD k;, i z ef xU N jgnghUs;
ekd cly$l gy NjpgnghUsfshy;flti kffggltN !

lydht ; gnf Bhahi{s; epojJk; nehpjy; vDk; N jihwnj jio; fhiz knfEN >, lyp
hT GpJd>ekkhy;kpJJt hd ', lypjahhpf Kbf .

ntqfhajij eWFkNh fz fspy; vhorYlId; fzz R tUtjwhd fhe ks
mjd; nryfsg; nghgdss QO\ighNgd; jahy; SMfirL vDk; N jgnghUs;
MFk; ,J vspp; Mt phf f $bad (Volatile). nt qfhajij ntlLkNghJ > rpy
nryfs; rpjeJ ,e N jpnghUs; nt spgglLk; vspwy; Mtpahtp c | Nd
fzfisr; nrdw ledJ> vhpry; Woljjpfz z Pu; J}z Lk; ntqgfhajij
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eRffphy; $Ljy; nryfs; ci les i N jpnghUs; mj pkif nt s pgLk;
vdN |, dDk;mj pkH :

ehk; ri kf FkNghJ ; N jkhwvgf S fF csshjd;
f he Khf N >mt wival ; epyj j Y K k,t;kagj f{ khwwgfs; VwglLf ol wd .

N j hwpqfi sg;gadgljjpehk;ry nghUsfi s ¢ Ut i {f KbAK;
Nhglf s ;kwk;ryi tjJdls;

,w L tifahd Nhg&is ehk; gadg ij;NA/fk, xdW Fspy; NhgG> kwnwhd W
ryit NG mJdklLkyyhky; mjps fiwisAila Jz pi s ntSggw

ryi tjJli sg;gadgljJfpank;

NhgG %y f$WSTF ,w L Kidfs;cz L xdW eR t Wkk; gFj p kwnwd W eR,
nt WFk; gFjp eR nt WFk; %yf$Ws; Jz pfyss mOfF kw\k; vz nz ag;
nghUi s Nehff Ak> eR t tkgps; eR %yf$§Wis Nehf@dk; nryfdwd. Jz p
Ji tfFkNghJ Vuskhd %yf$Ws; mOfFg; gFjpa Rwmw tltkpk mOfi f
ePEfowd. , Way; mOfF %yf$Ws; eRy; kped mbjJr; nryygglfpwd. Jz p
nt SffgglLfmu.

gytp gadghfSffhd jdpjdphd NhgE sy gyNW Njp %ygnghUsti sf;
nf bz kaJanggprlvwl. got Uk; nrayghbi dr; nraj efs; ,jidg; gww
mway hk;

c wts;

jhwfsp; tshrpFeR- #haxsp fhwW kltkyyh ry ClirrjJffSk;
Nitgglfpwd. jhtugfs; jogf STFj; Nitahd ClirrjJftis kzz ypled
ngWpwd vd ekf Fj;nj hd\k;

jntuwtsp; tshrpF gy tifahd Clirrjdffs; NitggLfnlwd. mt WG ;
ieldd; (N)>gh gu ; P)>nghthrpk; KMfait jhRuwfSTFj;Nitahd %dW
Kffma Cltr[Jths MFk,,lt Kjdl;kCH;I’[]JffS vdWm| of f ggLf o wd .

ehk; nghJt hf g; gapik; rygapis ; kz z vy eJ vitsT ridffis
vijJfnfhsfgwd vdg;gat Uk;mlitti z gl bayhtpd.

gapf s ; ] ; ielfd;(fgp ; ngh | rpk;
) fep

Mhpp 34 67

N hs k; 36 39

f UkG 90 17 202

epffliy 78 22 45

gapf SfFj; Nitahd xdW myYj mjwk mjpkhd CltrrjJffi s mspggj wh
v; N b fgglk; f hkwWk; fdig; nghUs fi s ehk;c wgfs;vdf ark;

fF mspfogglk; cuwfis ,w b tifahg;, ghwfyhk; mit fdp kwk;
c wf s hFk;
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Ez Z appbshy;njhFffgglt jh ukwk;tyqFf;fodfs; mldj.,Jk,,a
fhlk c wfs; vdggLk; ,ef tif cuwifis ekk vspkath,Jakhg'),J
KbAk; , ef tifahd c uwfs;rpfdkhdit. (vfh) ki o0 GO c uksnj

fdix ¢c gf s;

kz 'z y;,aw fahf;fplfFk; fdig; nghUsfi sf;nfhe L>njhopwh yfspy; Njp
kKhwj vl glj jpjabfgglk; c wigfs; fdi c ugfs; vd mi of fgglLfpwd. (vfh
ARah># ggh gl Nl > mkiNchd mk; ry Ngl s kwik; nghl | hrk; i el NU;

feffhZ k;glbay;fdix cufsg;mlafiss rjJffi sg;gl baypfpd.

c ujp;ngah i el d; (%) | ghl gu ; (%) ngh | hrak; (%)

ARah 46 0

#ggh ghl Nl ; 0 8-9

mkNchd pk; ry Nyl ; 21 0

ngh t hrpk;i el NU ; 13 0 44

ehk; 50 f Dy hf phk; Alaht p dg; gadgljJdk; Nghd> mitti z ag; gb 23 f py Hf prk;
el d;(@rjtPk) kz z 3;NHfgglfpd.

kz ; @Offs; capp fogdfs; midjijAk; cz

nt s dhNa W o wd . ,jjifa kz » nrogghd jhu

, 11 hW kz GO tprhajjphg gyNW tiffsy;cjTtjhy; ,J
ez gd;vdTk; mi of f ggLf p .

rpkz L1 d; eR N FknghOJ r w; md nflbggLfpd. rpkz |;jahdFKk;
Ngh), Waht  mjJld; r ; Nhffgglf dw. [ prkhdd rpkz bd;
nf | bgglk;Neu i j | hkj ki Ff

, qfyhed ehi Ir; ;

Kiyp; rpkz i |f; y heJ ehlby css Nghhy
vdDk; ,1jjp; ; tyyd; jdikia xjj
NghH Ny z trpkz | vd W .

rmkz bd;gadfs;
fh wfwh wt YT gglt fhi uNghdw gy t pafspy;rpkz t;gadgljjggLf p.
fh u

fhu vdgd rpkz tLks kz Yk; eBld; fyej
fILt j wEksmt wwdl ; NkNy GRE j whk;j i

fwih u(fhdfpP)

ropkz t>kz y>[yyptwss>eRNhej fyi tNa fwih u MFk; flflgfss»>ghyqfss
miz fflbfs;flLtjwF ,J gadgLfpw.

tYTHlggll fh u (Reinforced Cement Concrete)

fyit MFk; tBfsy; R hs;
hLt j wFk;fh ugadgLfpd.

, UK f kgbs; myyd viF tiyfisf; fwfh uNahL NHK Jg;
t YThbgglt fhi vahFk; ,ejf;fh ukpTk;tYthdjHTk;c W phdj
,Jd miz fflbfssghyqfsst Pbd; Nkyjsk; kwk;J}z fs;flLtjwF
,ijfnfhz L ngha FbeR; njHbfsys Fohafs; kwk; fod eR

mi kf f phf s ;

ngwg
Tk;
ga

U
gLf
bfhyl

Lt N
FK;:
p\U
s Ak

hf
g;
t
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[ ork;

[ prk;vdgd ,aw fag;fplfff$ba xU kiJJt hd>epkwyw f dgnghUs hFk; , jd;
N jongah fhyrpk;ryNgl;i | i " ITNU; %yf$Wt hagghh — CaSO4.2H20.

gadfs;

e C Wkhfg;gadgLfpu.

« rpkz t;jahptg;gadglfpw.

« ghP;rhej jahhggy;gadglfm.
vgrk;

vogrk; vdgd nkfdPak;ryNgl;i | Ni;vDk; cgghFk; ,jd; %yf$W t hagghL -
MgSO4. 7H20., J gyN Wti ffsy;ekfFg;gadglLfodw.

gadfs;

kUjJtjJi way; kdpdp; kd mOjjjijf; Fi wFk; mi kjpLjjpsH
vgrk; gadgLf oy .

kdpj;jir kwhk;elkGkz tyjij rBf Ffpw.

Nhy;Nehafi sj;jRFk;fspsy;gadglLfpw.

« tprhajjy;jhtuwisd;tshrpa CfFtpfg;gadglf m.

ghtp ;rhey

ghp ; rhey xU kp Ez z @ ntsi sg; nghbahfFk; (fhyrak; ryNgl; n° kp ™ [ NI)
, jd;%yf$ Wt hagghh CaSOs, 2H>0.

ghd ; rhed jahhhtg; gadglk; [ grks gohd] ; ehl bd; ji
fplggihy;,J oghdp ;rheJ vd mi of fgglfmw . [ orjjp
gFjasT eRrjJ ntspawpghnp ;rhed jahhdfgglfpd .

gadfs;

yefhy ghhp y; mjpstpy;
d nt gggglj J k; nghOJ >

fUkgyi fag;vOJk;nghUs;jahhf gadgLfpw.

MW tr;rppi ray;vYkG Kwdfi sr;rhpraagg gadgLf o w
rpyfs;thygg wk gadgLfpiw.

flLkhdj Ji way;gadglLfpw .

gBhy;:
cdd thy, fopi w ar; R jk; nraAkiNghJ thsay; rsvpsT vz nz a; Nghd

w
fiuwi CwwRijk;nratij ftdpjpffmpmah? md vdd vdj;nj hkh? md g8hy;
vd gng xU t |f NjgnghUs hF k;

g8hy;vdgJ fhghyp; mkyk; vdggLk; f hix mky khFk; gBhy; %yf$W t haggh -
C¢HsOH. , J t Rak;Fi wej mkykhFk; , J Mt phFk;jdi kAss>nt z i k epw; gbf
j @ kkth

gohyp; fi uy; epkwpyj f, Ugg®D ks> khR fhe kb, sk; rpgS epf; fi uwyh
khanki | f g .

kdpj ;Nhgothy;vhorY)itk;jdi k nfhz tJ. ,J njhoprh yfspy;jahhdfgglk;
gy nghUsfSfF kpTk;mt rmkhd %ygnghUs hFk;

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




[Appe- Lu]

sTUDY CENTRE

CHENNAI

Fiwej mlhli la gBhy; fi uy; thanff‘g spghd hf Tk f pJkehrd ahf Tk; t Bf s ;
fopi w ar; R jk; nraaTk gadgLfpl . gBhy; Ez Z appi sf; nfhytjhys mW t
rppi ray;f ket o @ht cgl\bhfggLfmU

x| Lk;nghUs f s ;

cdd gjfjjp;xU jhs;jwrayhf;foejhy;ePvdd nrat ha? c | Nd xI Lk;eh h
(cello tape) vLjgJ xIti tggha; myyth mej nefppjhs;Vd;xILfpd vdW rejpd
ghhi j f f dwhah? mej nefpap; k® VN h g rNgpdw xdW ¢ ssJ vdgd njhLg;
gt Fk; Nghb njhppd. ,J Fwpyd voglgh it J cdJ ez gh myyJd Mrpahbk;
N‘IbUffp/rah’? mej g;gi r Nghdw nghUNs xI Lk; nghUs ; vd ggLk;

x!I Lk; nghUs ; vdwhy ; vdd? xU guggoal ; kR h myyJd ,w L ntt NW nghUsfsp;
guggp ; KN h Grgng xU tifahd gir Nghdw nghUNs x| Lk; nghUs; vdggLk;
gt s; xdwd; kP xdW nj LkhW mOj Jk; NghJ gpz ffgglLk ,iINa css
i ljsjjw; <hgﬁp)r %Yy K; gpszggll_ gmdf Kbah t W mi kf pd . xI LgnghUs ;
vdgd gi r>gp|a| Nohdwt wi wf; Fwh Fk;nghJt hd nrhy; MFK;

ei | Ki wmbD gt k;

cdJ kppz b vghNgh ht J gQrh Md NghJ >gQrh; xI Lt i |
gQrudg; gFjpa kzwh; nfle L Rjk; nraj
nghUjjkhd msT lah / bAgpd vlLjJfnfhz L>, UgFjhs
jltp Nitald msT mOjjkl; nfhjyJ KOi kah ¢
mOj j k; nf hLf f ph? mOj j k; nfhLggj d; %yk; , U gFjps
Ki wahd xlLjy;c W pnraaggLfpd.

xltk;nghlUsfsp;ti ffs;

xILk;nghUsfis ,w L tiffshig;gmbfyhk; mit ,awi f kwk;nrawi f x| Lk;
nghlUsfshFk; eRy; fi ufgglt ] thr; ,awf xlbLgnghUSfF vLjJffhihFk;
,twiw guggol; kP Gerp nghUsfi s xltyhk; gQrh filag; gadgljJk; x| Lk;
nghUs hFk;

x|l LknghUsfi s mt wwd; gadfi sg; nghW J gyt hWw ti fggljjyhk; mt w\s; rpy
gi rfshf>jpt gfshf>Jdfsfshh>eldhfsh cssd.

ry xlbLknghUsfis mit xlbLkt tpqgfi sg;nghWJ #Ihd epyap; c UFgi t >
#lhd epyap;tpdCGuoit>ntggijhy;, WFgi t > mOjjjjhy; xILgit vdg; gy
ti ffsh tifggljjyhk;

epdty;nfhsf.

jhtu vz pz a; myyd tpqfFf;
F

fiuwYlId; Ny FspitfFkiNhl

cwfs;jRutshrpfF cjTfowl.

kz @ c uk;CltrrjJkpfJ kwk;eyjjmF edi k gafff$bad.

Rz z kZfyy fsiz ; kwk; [prk; Mfptww fyeJ
jahptgglfpw .

VYKGKwbp dr;rhmraag; ghhp ;rheJ gadglLf pd.

eR j gBhy; R jk; nraAk; nghUshf Tks fphkp ehrpahf Tk; kwik;
t haf nf hggs |gghdh‘Tk;gad gLf oy .

xU guggel ; kKR h myyJ , w L ntt N WnghUs{spl;guygpl;kR h Gepmt wi w
x| Lt jwk gadglLk; nghUNs x| Lk; nghUs hFk;
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7th Science Term 1 Unit -1

myF 1 mst Pbay;

mwi f k;
feffthZ k;glqfspy;fhe ggLk;nghUsfi s ehk;vtt hW ms ej wiN HK;
frafwbs; Jzp | ghy; | Newk;

(bl ukPtu-t eho>f py hf pik)

ek; dwnl thoty; goqfss> fhatwbs> jhdmaqgfs; Nghdwt wwd; vi | >
jpltqfspi fdmsT> nghUsp; ntggepy> thdqgfsp; Nfk; N\ghdw gyt ww d
mst P nraprrk; epws> vil> nhyT> ntggepy> fdmsT MNhdw msTfs;
, awgpy;ms Tfs;vd mi of fggLfplwnd.

awgpy; msTfis msejwa vz ; gpfSks myFfSk; gadglLfpwd.
vLj.,thchf xU epot pd fUJN hk; RNu~ ;j pleN hWk; 2 fkPvdgd njh yT vdw
,awgpy;mst p;kjpgp d Fwog wF gadgLk; myf HFk;

mbggi | kwAk;t opms Tfs;

nghdt hf , awgay;msTfs;, wz L ti fgglLk;
1. mbggi | msTfs;
2 tomsTfs;

mbggi | ms Tfs;

NWvej ,awgpy; msTfshYk; Fwggb , ayh , awgay; msTfs; mbggi |
ms Tfs;vdglk; vih ePksepwsmbggi | msTfi s msejwag; gadglLk; myFfs;
mbggi | myFfs;vdggLk; vih ePjjo;myF kPtuyMFk; ST myF Ki wapg; VO
mbggi | msTfs; cssd. mbgg | msTfSk; mtwvd; myFfSk; fR
mitti z ag;nfhiffggllssd.

B 0B (m )
HEeonSgmbd (Bebl) (k)
sffevrma (&5) ()
Smebeaiein (K )
SpyoSusg (A)

Gonsh (Mol )
Caemqeon (od )

opms Tfs;

mbggi | msTfi sg; ngUffplah myyd tFjNh ngwggLk; msTfs; top
ms Tfs;vdggLk; vfih gufdmsT

top msTfis mstpg; gadgLk; myFfs; top myFfs; vdggLk; xU rpg
topns Tf S k;mt wmad;myFfSk;fRo css mltti z ag;jugllssd.

upte) = Bemb = SiBeD B <8 =sgg BULg (s4) 157
SeoTaeney (54) Ligsioes = Benib - Simenib * £_uwmb 1B B 1B= et LBCL G (8015
CGeusib = GITD/SMTEND 15/a8 (&) 15af™
WBeTrgnm 11D = 1SeTGeoTmL 1D ~ Grmbd Spiohu s 68 (34) Sngud
SuiHd) = Hlenn /| scrsensy HDNS™ (84) HAS
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CENTRE

(AP 0]

guggs T
nghUs ; xd wol ; Nkwgugg ; ms T mj d; guggs T vd gglLk;
t PL ki d xdwd;guwgsit fre mjd;ePk;kwk;mfyjij ngUff N z Lk;

guggs T = ePk; x mfyk;
guggst o ;myF = kPt u; x kPl u;

= kPt EmyyJ rJukPtu;
kP (,jid rdukPluvdggbff N z Lk)

guggs T vdgd mbggi | msthd eRPjjpd , UKi wngUffp;fz f{fpgglLt | hy;
t opmst hFk;

fz fF
xU kPt u;gff msT nfhz | 10rJuwfi s nfhz | nghUnshdsp;guggs T vdd?
j BT

xUrdujp;guwgs T =gf fk;xgffk;
= 1kPx 1 kP

= 1 kP

=1 rdukPtu

10rJuwfi s nfre t nghUns hdwa ; guggs T

=1 rJukPlux 10
10 rd u kPl u;

(Qugs T vdgd rJu kPiuy; FwbfgglthYks guiG rdu tbt kit , Uff Nz ba
mt rakyi y)

xOqgfhd t bt Kss nghUsfsp;gugsT
xOqfhd tbt Kss nghUsfsp;gugi g jFej #jjpgfsp;%yk;fz {wayhk;

xU ry xOgfhd tbtKss js nghUsfsp;gugi of ;fhe ¢ jTk; #jjpgfs;
mittiz ag;juglbssd.

fzfF

fRo jugglbss xOqfhd t bt Kss nghUsfsp;gugsitf;fhz t k; (rm=22/7
vdf;nfhsf)

m. 12 nr kPePKk; 4 nr kPmf yKk;nfrz t nrttfk;
M. 7nrkPMWK;nfhz | tILtKk;
, - 6 nr kPmbggf f Kk;8 nr kPc auKk;nfhz I KfN hz k;

j BT
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.nrttfjjpo;guwG = ePk; x mfyk;
= 12 4 = 48 nr kP

St guG = Txr? =(22/7)xT X7
=154 nr kP

. KifNh jjo;gwG= (1/2) xmb xc auk;
= (Y2) x6 x 8 =24 nr kP

xOqgfww t bt Kss nghUsfsp;gugsT

ehk; ekd mdwh thoty;,i yfsskyusskay;, wwfs; Ngdw gy xOqf ww
tbt Kss nghUsfisf; fhz fpak; ,jjifa xOqfww tbtKss nghUsfsp;
guggst pd eh;#jjpijp;%yk;fhz ,ayhl.

,jjifa nghUsfsp;guggst pd ehk;vtt hWfhz yh?

,J Nghdw xOgfww t bt Kss nghUsfs@; guggstpd xU tiuwlj;jh sg;
gadgljjpfhe yhk;

got Uk; nrayghh xOqgfww tbtKss nghUsfsp; guygstpd xU
ti wljjh sg;gadgLjjpvtt Wil yhk; vd t gfFfpw.

nrayghL: 1

tiwl Kiw af;nfle b>xOqfhd t bt Kss nghUsfsp;gugst p dAk;fhe KbAK;
rdu kwik; nrttf tbt nghUsfsp; gugstpd , kKi way; Jyypkhf; fhz
KbAK;

fd msT (m) gUkd;

xU Kggushz nghUs; ntsapy; myyd #opjjy; MffpkpJdfnfhsSKk;, N
mjd;fd msT myydJd gUkd;vdgglLk;

fd msT = mbgguga x ¢ alk;
fd mstp;SImyF fd kP{u (m) kPMfk;

nrayghL : 2

juwglbtss xOqgfhd tbt Kss nghUsfsp; msTfi s>xU

j;jsp; K tived>mtwvd;gugstpd ti gl Ki ap;
k; NcYks mt wyol ; gugstpd jFej #]jmijp; %yKKkK;
wa Tk; U Ki W sk; fpljj KjpXi s

mtlttlzggLJ;pmtw;wxgg;ka

m. 12 nr kPePKk; 4 nr kPmf yKk;nfhz | nrttfk;
M. 6 nr kPgff msTss rdJdu;
, . 7 nrtkPMWK;nfrz | tllk;
< 6 nr kPmbAKk; 8 nr kPc auKk;nfre I KfN hz k;

xOqfhd tbt Kss nghUsfsp;fdmsT
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[Appe- Lu]

sTUDY CENTRE

CHENNAI

xOqfhd tbt Kss ng ; fdmstpd mtwwal; guggsi t g; Nghy N
jFej #jjpgfsp; %yk; f t ; xU ryg xOqgfhd tbtKss Kgguahz
nghUlfsp;fdmstpdf;fle c jjoafs;juygl Lssd.

fz fF

m) 3 nrkPgff msTss fdrd

M) 3 KPMUKk;7 kPc auKk; nf
Mfat wwa ;fdmst pdf;f

(=22/7 vdf ;nf hs s Tk))

c Ui s

K
hz |
ke Tk;

jer:

m) fdrduyjp;fdmsT = gffk; xgffk; x gffk;
=3x 3x 3=27 nrkP(m) fd nrkP

M) c Ui sap;fdmsT =mxr’xc ak;= (22/7) x3x 3 x 7 = 198 kP

jptqfsp;fd msT

jpt qf S k; xU F\Nggﬂ) gUkd; myyJ fd
fF epyahd; tb k,fplahJ'>de >jptgfs

msejJ Nghy; msff ,ayh. XU jptji
kfdJ fyd|d tbtJ;JA gUki d Ak; ng\W pu .
' t it epg@md vdgN Mfk; , i
dy; waf$ba mjbglr jptjjo;gUkNd f

v #opjjy xU Fwogp
f

“nfhsssT” vdggLk; xU mst hk; Ftisag; fhHbAssthW mstPfs;
t i vaggl bUf Fk;

jptjjo;fd msT vdgd md fydpy;epgk; msi tf;Fwpfpd vdgN MFKk;
,jid mstpk; Fti sap; tluaggIbUka mst hk; Ftlsag tluaggIbUka
mst Pf sy e Newbahff; Fwpf , aYk; glj“y fH bAss mstﬂlk Ftisia
c W Nehf Fknghd> mjg; css mstPBPfs; “ml” vdw myfy; Fwbfgglbssi j
mwayhk; , J kyypyptuvdgi jf;Fwbtpw. gUkdp;, ef myfpd CQelfnfhss>
ehkk; Kjyp; ypty vdw mylfg, Qednfhss Nz Lk; Vnddys ypltu vdgd
jpltqfspi fdmst;Fw;bfg; gadgLk; nghdJt hd myfhFk; xU nghUsp; msi t
nrkP,y; FWwbFkNghJ> mjd; fdmsit fd nrkP,y; Fwpf Nz Lk; vdgi j
mwiNt hk; , ef fd nrkPvdw myi f nghJt hf cc (cu-bic cm) vdf; Fwbf pNwhk; xU
yptu (/) vdgd 1000 cc MFKk;

lyptu,=1000 cc myydJ fd nrkP (cmd)

1000 kyypy ptu (ml) = 1 yptu
xOqgfww t bt Kss nghUsfsp;fdmsT

etk; KANg tphpjd MNghys> xOqgqfww t bt Kss nghUsfsp; gUki dAK;
#ijogfsp; %yk;fhz ,ayhl. ,jjifa nghUsfsp;gUki d xU mst hk;Ftis
kKwik;ePu ;nfrz L msffyhk;
mlyjp
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sTUDY CENTRE

[Appe- Lu]

CHENNAI

xU Kfitag;ePuvLjJf;nfhz L>smjpy; Xy, UkE;Fz i | Ak;xU jffi aAk;
Ngh Tk; ehk; fre gJ vdd? , Uk@E; Fz L %oFfmd; jfif kpffpd (@ljjm;
fHbAssgb). ,J Vd;vd tpffKbAKkh? ekd gjp; “vil ke nghUsfs; eby;
%o0Fk; vil Fiwej nghUsfs;eBy;kpfFky vdgsvil Fiwej Xuyc Nyhf;fhR
eRy; %oFt Jksvi | kiFFej kufli |l eBy; kpggdk; Vd? (gljjw;fhbAssgb) ehk;
mluyjpowva fUjJfis Cued nflre thys, FNstpSTF ruahd gjg;mspfyhk;

nghUs; , Nyrhdjh myyJ fdkhdjh vdgjidj; jBkhdpFk; msT mliyjp
vdggLk; rkkhd fdmsT nfhz | nghUsfsg; mjp epw jg pfggl bUe;hy> de
mlyjpmjpk;vdN , UkG Jz bd; qu;;pkq.,Jz bd;mlyjpa tp mjpkh

mlygjap;ti uai w

xU nghUsp; myjpvdgd mjd; XwF gUkdg; (kB mgnghUs; ngw\s s
ep W Fr;rkk; MFk;

“‘m” epwnfhz | xU nghUsp;gUkd;“V” vdys>mjd;mluyjphd rkdghL.

y _epw (M)
ml uj j p(D) = QUkd: (V)

p=2
V

miyj@p;myF

mlyj@p;SI myF fppgkPmjd;CGS myF fgnrkP

ntt NWnghUsfsp;mlyjp

nttNW nghUsfs; nttNW mlyjpaf; nfre bUFFk; mjp mluyjpaf;
nfhe bUf Fk; mjp mlyjpaf; nfhe t nghUsfs; “mlu hd” myyd “mlulkp”
nghUsfs; vdggLk; Fiwej mluyjpaf; nfret nghUsfs; “jsuhd” myyd
“ml ul Fi w nghUs fs;vdgglLk;
ngUkst ;gadglk;ry nghUsfsp;mluyjpf8fhZ k;mliti z ay;juglLssd.

cddpk; ffppep wAss , UKG kwk; jgfk;, Uejhys mt wWAs; vd mjp gUKi df;
nfre bUf Fk?2cdJd tplffhd fhe jijj;jUf.

fzfF
280 fhppepwnfrz | xU jp c Ui sap;fdmsT 4kPmjd;mlyjpaf;fhzf.
ry nghUsfsp;mluyjp(mi wntggepyap)

t. : ,ay G nghUs ' s ; mluyjp

(f o gkP
t hA f hw\W 2
kz nz z nz a;| 80
j ot k; el 1000
gh urk; 13600
KWK; 770
mY ko pk; 2500
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. .. c Ui sap;ep w (M)
. | e D:
c Ul sapimluip(D) c Ui sap;fd msT (V)

4
fz fF:

, Ukgpl hy ; nraagglt xU nglbap; gukd; 125 nr kP mjd;epw af;fhz {. (, Ukgd;
mlyjp=78 f gnr kB

j BT

mluyjp=epwfd msT
vaN >epw=mlyjpxfdmsT =125%x78=975 fp
fzfF

jhkpi jhy; nraagglt xU Nhsjjpl; epw 3000fpp jhkpijp; mhujp 800 fppgkP
vdgsNbhsjjo;gUKi df ;fhz f.

jer:
mluyjp=epw/fd msT

vdN >fd msT = ep w/ml 4} p= 3000/8900 = 034kP

mluyjp epw> kwk; fd msT MfiptwMfplNaahd njhuFs; got Uk;
mlyjpKiNh jjy;FwbfgglLssd.

ml uy j p(D) =epw/fd msT
ep w (M) =mlyjpx fd msT
fd msT (V) ep w/mlujp

mluyjpep wkw\k;fd msT Mfpt wM{plNaahd nj H uG
thdpy;nghUsfsp;njh ytpd msjjy;

elk; joru thoty; mst hk; ePqfi sf; Fwpf nrdbkPtu> kPiu kw\k;

hkPtu Nghdw myFfi sg; gadgljJfpwk; Mdhys> tg ntsp Muarrap >

tspMuarrphsufs; GkpFk;t g kBfFk;,ilag;css njhyT myyJd , U
f ,ilag; css njhyT Nghdw kp ePt njh yTfis msff
flithajjg;cssdu ,jjifa nfjh yTfis mstp>f8fh k;, U myFfs;
jjog;gLfPdwd. mi t:

ay;myF
L
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thday;, myF

GkphdJ #uaid ePtltggh jay; RWM m
GkpFk; #uaDfFk;,i INaAss njh yT xtnt hU ehS
mjd; mzik epyap; (mzik epy vdgd GCkpFk;
njh yT kpfFiwh U FNh css epy) cs
, i INaAss njh yT Rkhu 1471 kgy@ad fdy kPt u;
kb mjp njhytyg; cssNhl (J Naik
mt w p | Naahd njh yT Rkhy 1521 kyypad; f
vdN >GkpFk; #uaDf Fk;,i INAAss rurup;njh y
MFk; ,jpjh yN “thdpy;myF” vdggLfp .

neghAds>#uadppled 0 thdpy;myF njh yty;cssd. mjhJ>negbAd;
#uadpyed Gkp, UFFk;njh yt ;30 klgF njh ytg;cssd.

xU thday; myF vdgd GkpFk; #uaDfFk; ,i INaAss rurup; njh yT
MFK;

1thdpy;myF = 1496 kyy@d;f lxP= 1496x10° f fxP= 1.496x10"kP
XspMz L

ekd #ua FLkgjj kp mUfg; mi keJss tg k&; guN gh nrdt huwp
(Proxima Centauri) ,jd; njh yT 28¥/0 thday; myfhFk; Thdpy; myfhy;
Fwogpthysmi j i fahstJ fbdk;gdjpjubpd. vdN >t g nt spMuarrphsus;
,Utpg k8SfF ,ilag;css nhyT Nghdw kp ePt njh yTfi s msff
“xspMz L7 vdDk;xU jdpjdi k thagj myfpdg;gadglLjJfonwduy nt wwdjjpy;
xs@ap; N fk; 3x10° kPt pvdgi j ehk; mwd hk; mjht J>xspxU t plhbay; 3x10° kP
njh yitf;flfFk; Xuu Mz by; (nelthz L myyh ) 365 ehsfs;cssd. xU ehsp;
24I kszAp N(elek;> xU kz p Neyjp; 60 egpgf Sks> xU espjjy; 60 t phofSKk;
mlqf Assd.

MfN >Xu Mz by;css nkhj tphofsp;vz z pi f
= 363x24x60x%60
= 3.153x10" t o hof s ;

xsphdJ xU tphoay; 3x10°kPnjhi yi tf; flfFk; vdgs Xu Mz by; xsp
fIfFk; njh yT = 3x10°x 3.153x10" =9.46x10°kP , jnjh yN Xu xsp Mz L
vd ggLf pu .

xspMz L vdgd xsphdd ntwwjjp;XuMz by;flfFk;njh yN MFKk;

1 xspMz L =9.46x10"kP

Xsp Mz by; FwpFkNgh) > gutlN xh nrdt hup (Proxima Centauri) ekJ # ua
FLkgjjy ey (Ckpppedk) 42 xsp Mz L njh yty; cssd. Gkahdd
mz tjje;i kaj jphled 25000 xspMz L njh ytpg;cssd.

epdt gynfhsf
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NWvej ,awgay; msTfshYk; Fwoggb , ayh , awgay; ms Tfs; mbggi |
msTfs; vdggLk; mtwwFua myFfs; mbggi | myFfs; vdgglLk;
mt ww-ua myFfs;mbggi | myFfs;vdgglLk;

mbggi | msTfi sg; ngUff pah> myyd tFiNh msTfs; top msTfs;
vd ggLk; mt ww-ua myFfs;t opmyFfs;vdgglLk;

xU nghUs o ; NkwgugNy guggs T vdgglk; , jd;SI myF rJu kPtu (myydJ) kP
MFK;

xOqgqfww tbtKss nghUsfsp; guwig xU tiuwlj; jh sg; gadgLjjp
fhz yhk;

xU Kggukhz nghUs;ntspy;myyd #opjjy; Mffpkpdf;nfhsSk;, | N
mgnghUs @ ; fd msT myydJ gUkd;vdgglLk; fd mstp;SImyF fd kPly
(m )kPMFk

yptu vdg jptgfsp; fdmsitf; Fwhfg; gadglLk; nghJt hd Xu, my hFk;
xU yptuy =100 cc MFk;

xU nfhsfydy; Cww$ba mjpglr jptjjo; gukNd fydp; “nfhsssT”
vd ggLk;

xU nghUsp; myjpvdgd mjd; XuyF gUkdp; (tkB mgnghUs; ngw\s s
ep w MFK;

mlyj@p:SI myF fppgkP mjd;CGS myF fpnrkP 1f gnrkP=10° f p pkP

mjp mlyjpnfhzt nghUlfs; “mu hd” myyd “mlulkg” nghUs f s ;
vdggLk; Fi wej mlyjpaf; nfhz | nghUsfs; “suhd” myyd
“ml uTFi w nghUsfs;vdgglLk;

xU jpgnghUsp; miuyjp xU jptjjo;
mjijptjjy; %0Fk; xU ergnghUsrd mltu
Fi wthdhy>mgnghUs mjjptjjy; kpka

mluyjp=epwfd msT
epw =mlyjpxfd msT
fd msT =epw/mluyjp

xU thdmy; myF vdgd GkpFk; #uaDfFk; ,i INaAss rhrup; njh yT
MFk; 1t day;myF 1496x10° f xP= 1.49%6x10"kP

xspMz L vdgd xsphdJ ntwwjjp; Xuy Mz L fljFk;njh yN MFKk; 1
xspMz L 9.46x10°kP
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7th TERM 1
myF 2
t p rAk;, af f Kk;

mwK f k;

NkNy nfhLffggl bUfFk; gljjw; fhbagbh ftph jdJ
gsspF nryy KbAk; vgghjapl t ophfr; nrdwy; m
mi la , aYkl;vd cqfshy $w, aYkh?

ghi j-A

g j -B

mUfg;css gljjpdg;ghlafs;

c khTks gbahTk; xNu gss@py; gbf Fk; N hopss mt K s;
Kbej Tld; mUfg; css tpsaHLJ, jpYfFr; nrd
j k@ hfs; xUehs; ¢c kh jdJ ghb t Pbwr; nrthﬂ)
$wonrdwhs;, Ut UK;t psah LjjpYfFr;nrdwgh j glj]

xU Elypd vLjJfnfhsSqfs; mjid gadgLJ;pglJm
gwy\k;M) ePqfi s mseyJ nfksSqfs vggh japg; e
Wat's;

Nkwfz | epolfsy; , Ueg xU nghUshdd Xk 1| ; ;
nryYk; NghJ mti{ J ,Iqtl Ak; ,i z fFk; NeHN‘ h jag; nrdwy; kwv
gh jfsp;nrytjidf; fHbYk; tpug; mi{pjjpd W mi | ayhk; vd elk;
eri(mk , U GspSfF ,ilMNyhd NeH\I‘HnghJ ; kpf; Fiwej njh yT
mi

njhi yT kw\k;, | gngahrrp
nNjh yT — Xh, ljjpwed kwiNath;, I'jjm>xU nghUs;fleJ tej gh jap;nkhj
ePk;njh yT vdggLk;

, logngahrrp— xU nghUs; , affjjoNgh>mjd;Jtff epyfFk;, WpepyfFk;
iTNa css kpf:.affjjoNhi>mjd:Jtff epyfFk:, WpepyfFk:,i N
css kpf;Fi wej l\bhrNhlLJ,nJh yT , I'gngahsrpvd gglk;

Engamp , 2 Lk xNu myfhy; FwhfggLfpind. , t wwa; SI

3

,1jjyed B vdw , IjjmEg; gaz k; nraf phh;

jy; gh jap; tomahr; nryYKkNgnh mth 10 fkP J}k; gazjjpd
ph |, Wz thtJ ghjapl t oph g; gaz k; nraAk Nohd 7 f kPJ }k; gaz k;
Kjiy;gh jag;mt hyflef njh yT 10 f kP
,wthd ghjag;mthflef njh yT 7 f kP
A kwk; B fF ,iIlN css NhHNHL njhyT MdJ ,Ilgngahrp 5 f&kP(3
vdf FwhfggblssJ)

vdN > vej gh jap; mth gaz k; nrajhYk; mtuw , Igngahhrp 5 f kP (f pf F
jpray;MFk;
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A agple) B fF gaz k; nraAk; xU nghUsp; gh jahdd gljjp;fhtgg Lssd.
nglUshdJ gaz k; nraj nkhj njhyT 10 kP nghUsp; ,|gngahrrp 40 kP
(njdfpfF jpray)

Kay; xdW Xba ghj gljjg; fhlgglbtssd. xtnthU gljjk;,; md flej
njh yit Ak; , I gngahrrp aAk; fz twh. xtnthd rpya fltjjp; gff msT xU
kPth; vdw mstpy; cssjhf; nfhsf. Kay; A vdw Gsppg; XljJtqgfp B vdw
Gspateilfpd.
« vgnghOJ Kay:;/ nkhj flej njh yTksmjd;, | gngahrr@k; rkkh
, UFFk;vd t gfFf. Mdhy;Kay;XljJtgfm Gs@k>Kbjjg; GsBk;
nttNwif , U f Nz Lk;

ehk; xU nghUsp; , I gngahrpa FwaghkNgh) md gaz k; Nkwnfhs S k; jpri ag;
nghW J NehEwomyyd vjpEwp ag;gadglj Jf vk

A B
, qF nghUsp;MwWkg epyi a Avdfnfhz L nghUs; A aged B fF nryYk; NghJ
Nehf Fwp aAkBagy ey A fF nryYkNghJ vj pFEwp aAk;gadglj Jf pank;

en bfy;i ky;

thd; kwk; fly;topNghfFty Jfspg; njh ytpd msffg; gadgljj gglLk;
myF el bffy; |ky MFk; xU eh bffy I ky;vdgd 1852 f kKPMFKk;

fogy; kwk; t khdgfspl; Nfqgfi s msffg; gadglLk; myF eh ;
xU eh; vdgd xU kzp Neuyjp; xU edbffy; i ky; nfjh yT
NitggLk;N fk;MFKk;

vd ggLk;
flffj

Nfk;-jprN fk;
N f k;

k®; ghhi t

ehk; N fk;vdgji dg

njh yT khWwglLk;t Pk; N f k; vd ggLk;
jhy

N fk;=n /fhy ;
, jd; myFth /1 (P/tp
Nf];pd ehk; r Bd N K; KWWK;reww N fk;vd , U ti ffshig;gmbfyhk;

; gwp Mwrk t F ggiy 5 gbj J s N6 Fk;

1 fkP/ kz p=5/18 kP/ t p

, jid vttt hW ehk; ngM pvhk; vd gj i df;fhe Nohk;
1 f &kP=1000 kP

xU kz p=3600 kP

1 fkP/ kz p=1000 kP/ 3600 t p=5/18 kP/ t p

rédhd N fk;
xU nghUs; rkfhy ,ilntspsy; rk njh ytpdf; flejhy; mgpghUs; r&hd
Nfjjg;nryfm vdgglk;
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réw N f k;

xU nghUs;ntt NWfhy ,ilntspspg;nttNWnjh ytpdf;flejhy; mgnghUs;
réw N fjjg;nrytpd vdgglk;

rurhpN fk;=fle nkhjj;njh yT /vLjJfnfhe I nkhjf;fhyk;

iprN fk;
, | gngahrrpkhWglk;t Pk;j p rN fk;vd gglLk;

. , | ahry
b N vy = STBETE

iprNfjjp;SImyF kPth/ t o (kP/ t p MFK;

gjjw;fhbat W xU t [ tbay ;200 kKPth XItjjpd ep wl
nraj hhyvd why ; mt hal ; f | fhe f.

Nfk;=flef njh yT / fhyk;
=200/ 25
=8kPtp
jprNfk;=, lgngahrp/ fhyk;
=50/ 25
=2 kptp

xU nghUshdd jd; jprapd khwwky; réd fhy

- jdJ
,i Intsay; rad wofhz thy; md  rbhd  jprNfjjp;
: ;N

, agFfpd vdgglk;

réw jpriN fk;

xU nghUshddJ jd NfjjpdNa khwvd; nf e | hy; mgnghUs ;
rafﬁ;(ﬂ)rl\lfjm; vih , way;epyajjmF tUk;njHhz bap;
, d ;

rurpjp rN fk;

nkh j , lgngahryrg
hr N fk;=
rvieip VL dfnire §fhyk:

bAsst W xU kf®ejhdJ fpfF ; ;
kgp mN ghi jay; Nekwk Nehf § ; gaz k;'matlﬁjkb
ls ; I

raAk; xsp

(vih gljjg; fH
nrafmd . goldh |
,ggaz jjpd epr nraa mj 02 Kz p Newk; vLj
jprNfjjpdf;fhe f.

o ._nkhj , Igngahrrg
rurhpj p rN fk; fhy k.
=7-5/0.2
=2/0.2
=10 f kP/ kz p(m) 105/18=25/9=0.28kP t p

NNy fhz gglk; KfNhz khdd Kiwabdd jprNfk; (v), , lgngahrrp (d) kwik;
fhyk;(t) ,t WEfpINa css njHihgpd vsphg;Gednfhss cjTfpd.
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v=d/tt=d/v,d=vx t=fl}k;

e rbd jPprNfjj ,JWF Nehf f p100 kPnjh yt pd 4t phbfsy;flfFKk;
kf@ejp;jp rNfjijfifz twb.

e cird; Nghyt; 100 kP Jlujpd 058 tehofsy; flejhy mtu
Nfjjpdf;fztwh. 30 kP/ tpNfjjp;XIf$ba rdMi jAldscird;
Nohy t; Xl ggej aj j w;fyed nftz thy;nt wwpahUf F?

eBf s:4 kPfpf F Nelf f pNeuf el e >gp d by 2 kPnj Wi Nehf f ks> mLj
4 KPNkWE Nehf f ks fi lrphf 2 kPt IfF Nehif@\k; el f{mha; eBfs;
nkhij Jiyjpd 24t phofsy;flffmha;

cdJd rurlpNfk;vttsT?rurhpjprNfk;vtts?

KLffk;
KLff k; (a
jprN fk; khWk; t Pk; KLffk; vdggLk; NW tifag; $Wjdhys xU nghUspg;
Nfjjdyhmyyd jprapyhkbwk; Wl | hy ; mgnghUs ; KLffkl | f s vdgglk;

KLffk;(@)=jprNf khwpk;/ fhyk;
_ L, WpsiprNfk;(v)- Mukgj ;jprN fkiw

fhy k; (1)

_(v-w
1t

KLffjjp:IS myF kP/ t §

xU nghlUs ;N fjjpyh myyd jprapyh myyd Nfk;kwk;jpr ,it , w bYk;
khwpk: Vingl | by ; mgnghUs hdJ KLFfki | f s vd ggLk;

xU njHh z b NehNhby;gaz k; nraAk;gh ji af;fR css glkhdd fh Lfpd.
gljjpdg;giJ mitti zi ag;GHjpnraaTk;

xal epyag;css xU kf @ejhdd>NeH N H by;, aqgfj;njHqFfpd vdf;nfhsf.
mJ 4 tehbfsy; 12 kP/ tp Nfjjpd milfpd vdy; mjd; KLffjjpdf;
fz ffhf. kfp)eJ reff KLffjjyg;cssd vdf;nfhsf.

ed;vittsT Nfkhdt d;ghuqfs;

roM i jahd ehd; KpN fkhf XLk;t ygF MN d; vdJd N fk;25 kP/ t pKjy;
0 kP/ tptiuMFk; vddhy;, w L tehbay;vdd Nfjjpd Ot pyppeJ
2 kP/ t pMf khwmb; nf hs s KbAk; vdJ KLffk;t mgght ¢ ssJ myyth

Mukgj ;jprNfk;(w) =0KkP/ tp

, WpjprN fk;(v) =12kP/ t p
vijJf;nfrz | Newk;(t) =4tp

KLffk:a= (V;“)
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=12-10)/ 4
kPt p

tplasp
Newfz b jftyg;, Ued rMijap ;KLFfjjpd cddhy;fz ffpLf;$w KbAkh?

Neh; KLf f k;

xU nghUsp; jprNfkhdd fhyjjpdg; nghljJd mjphpdf; nfre N tejhy;
mgnghUs  ; WwLk; KLf f k; Neh; KLf f k; vd ggLKk;

vj o KLf § k;

xU nghUsp@; jprNfkhdd fhyjjpdog; nghUj;J FiweJ nflz N tejhy;
mgnghUsg;ngLk;KLffk;vj;bKLffk vd ggLk;

« xU NelNHL ghijay; 8 kP/ tpvdw jprNfjjy;,aqtp; nfhz bUf Fk;
gejdJd 10 t ehbay:; 2 kP/ tpvdw jprNfjjpd milfpd. mgnghUs;
ngWk; vj pKLf f k; ahh?

Mwkg jprN fk;(u=8 kP/ tp
, WpjprNfk;(v)=2 kP/ tp
vhjJf;nfhz I Newk;(t)=10 t p

KLffk; (a) =(v-u)/t
=(2-8)/10
=-0.6kP t B

rBhd KLffk;
xU nghlUsg’ rBd fhy ,ilntspy; fhyjjpdg nghdjid jprNfijp;
y) rehdj i | Ugged ; mkKLffk;rbdhd KLffKk;

0
WagLk; kiwpk; (mj phpjysmyyd Fiw
vd ggLk;

frhyjijg;nghljdJ xU NgUejp;jprNfkhdd mltti z ag;nfhffggllssd.

K; (tp 1 2 3 4 5

jpr Nfk; (kA 100 + 20
tp

NeR KLFTK)

(vi by KLftk)

, QF nghUspp;jprN fkhdd 20 kP/ t pvdw Ney j; khwk; mi [t jhy; (mjphpjy;
myyJ Fiwy),jd;KLIf khwpk;20 kPt b/ t p MFKk;

rBw KLffk;
xU nghUspl;jprNf J iy fhyJ:jg,nghUJJ VwgLk; ktwpkhd J - rBwy hf, Uej hy ;
mkK Lf f khd J an Lf1k;vdggLk

U (T p 1 2 3 4

iprNfk;(kPtp 10 40 60 70
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P rN T kKhwek; 10 30 20 10 20

, gF xtnthU tehfFk; jprNfjjy; WwlLk; khwnk; khwgLt i jf; fhe yhk;
vdN , kKLffk;rBw KLf{k;vdgglLk;

njhi yT- fhyk;ti uglqfs;

xU kf®@ejhdd O vdw Gsppy;, Ue)J GwglLr; nrytjhff; fUJN hk; xt nt hU
tehb NeyjmpFk; md flIfFk; njhh ythdd msffgglfm. njh yT kw\k; fhyk;
gi@ nraaggll mjwihd ti uglkhdJ ti uvaggLfpw .

, eepot w;fhz ggLk;endF rhjaf;$Ws;fR nfhffggllssd.

() wdppdey plwayPaoaid Budsd

anwn(a?) ()tl’_‘_‘yll’fﬁ‘
0

’mew(‘n 0 20 20 20 ‘ 20 2

Sanawevay (LF)
)
50

; rlal Rop kjpgpdg; ngwWssd. mjhtJ xtnt hU
khwhky ;¢ ssdJ kf ©eJ xaTl epyap;cssd.

kjiggp dg; ngwhs s J. , jd;njh yt
cssJd.vdN kf®eJ rbd
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(®) wapbdetr Causid HFafdgd QanaalL Qregysed
@reuh (&)

Qgnaevay (Lf)

Gz nevevay (L)

11— guLh (a7
1 2 3 4 5

tiuljjysxtnthl Fwggpt fhy ,ilntspiYk; (1 tho)>kf®ed flfFk;Jk;
mj phdf e .

vdN >kfDejp; N fk;mjphpJdf;nfre N nryfp.,jid>tis tiuag;rhatp;
kKigGmjphpdf;nfrz Nr;nrytjd;%yk; mway hk;

< kf®ejp;Nfk;Fi wef;nfhz N nryYjy;

i wljjpsxtnthU Fwagpt fhy ,ilntsapk; (1tetb)>kf@e) flfFk;Jk;
Pwf .

vdN > kf @ejpl; Nfk; Fi wedf;nfhe N nryfp. ,jid>tistiuag; rhat o;
kigG Fi wedfinftz Nrinrytjd;%yk; mway hk;

N fk;- fhyk;ti uglk;
xU NgUejhdd jQira
t ehof Fk; mjd; N fkhd
ti
f

wﬂeJ j
“i

mittiz ggljjggl b

re

J fz f{pgg

uglkth [
vdggLfp . , egpot y;fhe

goLk;rh j
0 kP/ tpvdw epyapyNa cssJ. vdN NgUeyJ RopKLffjjpdf;

NgUejhdd 10 kP/ tpvdw kiwh N fjjg; nrdW nfhz bUffpw. ti wgljjps
NehNFH bd ;rhaT Ropkj gi gog;nfre LssJ. vdN |, jd;KLf{k; RoghFk;
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NgUej hdd xt nt hU t ehof Fk; 10 kP /

nfrz pUFfpw. ti ugljjys NehNFhibd;
nfrz LssdJ. vdN | d:KLffk; khwy phFk;

NgUej hdd xt nt hU t phof Fk; 10 kP/ t pvdw N fjjp; Fi we nfhz L nryfpd.
tiwljjysNehNHbd;rhat dd vjpFwokwh kjpi gf ;nfle Lssd. vdN |, jd;
KLffk;khwyphFk; KLffkhdJ vj i KLffk

Kk
;vd mi of f ggLf pu .

NgUej o ; N fkhdd xtnthU t ghof Fk; mjphpdf; nfhe L nryfpd. ti wljjys
tistiup; rhathdd NehFwp kjpi gf; nfre L mjphpdf; nfhz N nryfpd.
vdN >, jd;KLffk;mjphdfpw.

6. GumppSledr ap(BSsb G®DHeL (Fodp ap(B F5Lb)
arsulb (&) 0 1 2 3 4 5
Ceuan (L) 0 18 32 42 48 50

Sausstn (Lb/a)
A

50

40

20 =

10

- - — sr7eueh (@)
0 1 2 3 4 5
 J

NgUej pl; N fkhdJ fhyjjpdg; nghljJ rBmv Ki way; Fi wed nfhz L nrytjhff;
fUINPK; tiwljjpgstistiup; rhathdd NehFw kjpi of ; nfhz L Fi wey
nfre L onryfmd. VAN | jd;KLffjjp;kj pek;Fi wed nfrz L nryfmd.

xggP - njh yT - fhyk;ti wlk;

kw; N fk;- fhyk;ti wlk;

njh yT — fhyk;ti wlKk;Nfk;-fhyk;ti uwl Kk; xdW\ghy; fhz gglthYk; mit
ekf Fg; nghUspd; gaz k; gmva ntt NW jftyfis mspfpgwd. njh yt pdAKk;
NfjjpdAk;ymrry;gpi apl , ji d xggP nrag fhe Nghk;

xU NgUejhdJ A vdw ,ljjgfleJ D vdw,ljjpd Nehffp;nraj gaz khdd fRo
nfhLffggllssd.

A appedB ti uNgUejhdd mi kjpepyap;, UeJ KLIFfk;mi|lfpd.
BappeJCtiuNUejhdJd khwh jprNfjJld;gaz k;nrafpd.
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C aped D tiu NgUejp; KLffkhdd FiweJ nflre N teJ xal epyi a
Nehf f p;nryfpw.

njh yT- fhyk;ti ugl k;
njh yT (kPth

mjphpJf; nfre L nryfpd. vdN jd; rhathdd mjphdpfpd. ,J Fopj
NH bd by ; Fwdf ggLf pw”

njh ythdd fhyJ;p)dg,nghUJ.J jphpdf; . vdN ,jd;
rhat hdJ NehFwpkhwh ngW ; o .

njh ythdd mjphpJf; nfre L . M 'fhymndg, nghUJJ mj p hp Fk;
msthdd Fi weJ nfhz L nryfm. H bdhy; Fwbf ggLf pw )

Nfk;- fhyk;ti uglk;
N f k; (kKPt p:

NfkhdJ fhyjjpdg; nghUjd rBf mjphpdf; nfre L nryfpd. vdN ,jd;
rhat hdJ NehFwpkhwh kj i of ;nfre LssJd., J Neh N H bdhy Fw f ggLk;

N fk;khwyaht cssd.vdN tiuwljjo;NRHhJ gLfi fNHHK cssd.

Nfkhdd reff; Fiwed nfrz b tUfpd. vdN ,jd;rhat hdd vjpFw kj i of ;
nfhz LssdJ. ti uglkhdd Nehf N h bdhy; Fwbf gglLf p .

<gG i kak; kwk: rkep y
4gG i kak:

Gap;<dgG (vil)tpr>nghUsd; <gGi kak;t oplarpnray glf pd .

ms TN hy; Nghdw nghUsfSfF mjd; tbtpy; i kaNk <9G i kak; MFKk;
, kKawpy; eBfs; vdd cz HpRs? Xh ,|jjp; KILNK mlilahdd epyah
e vdgji dAk; NW vej ,ljjpk; mlilapd epMJtjwr Kawp nralAk;
NohJk; mli lahdd epyahf et iy vdgji dAk;c z hf pwhk; mli lahdJd vej
,ijysepyahf epfpN h mgtssapd ehk;mlilap;<glGi kak;vdf piak;

4gG i kak;- vgsspap;xU nghUsp;vi | KOt Jk;nraygltJ Nghy; N hd W pN h
mg@s s P mgnghUs @l ; <ngG i kak; vd ggLk;

xU nghUsp;<gGi kajjpd ehk;vtt hWfhz yh?
xOqfhd t bt k;nfhz | nghUsfsp;<gGi kak;

xOqgfhd tbtk; nfhet nghUsfsp; <gG i kakhdd nghdthf mjd; t bt pay;
i kajjy;mi kfpu.

ry xOqfhd tbtk;nfhz t nghUsfsp;<gGi kakhdd fRo nfhLffggl Lssd.
xOqfwtbtk;nfhz | nghUsfsp;<d9Gi kajjpd vit hWfhz yhk?

Nitahd nghUsfs; xOqfww t bt Kila mlilI>ElysCry;Fz L>jhgfpxOqfwy
tbt Kila mlilay; %dW Jisfis ,ITks>gljjy; fhHbathW xU Jisapdj;
jfpy;nghUjjp mlilapdj;njhgft pTk;
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jhafay;, UeJ mlilap;Nky Gakhf mi KAKhW Fz LElyp d njhgft pTk;
mlilapg;NkKy;Fz LE}yp;epyapd xU NHhKh ti uvednfhssTk;

Newp wat Wkww , U Ji sfi sAk; jhgfpy; , Ued njhgft pbf; NNhifs; ti ueld
nfhs s Tk;

%dW NHfSkKk;ntlbLk;Gspp;epyapd Xvdf;FwpyfnfhssTk;
Xvdw Gspa xOqfwwtbtKila mlilap;<gGi kak; MFk;
kPthms TN hypl ; <gG i kak;

m&TN‘hyfdJ xU jhtpp; k& mjd; <gd kajjy; edV jgglk; NghJ rkep yap;
epf pw .

xOqfhd tbtKila nghUshd msTNh; Nghdw nghUsfSfF mjd; tbtay;
i kaNk <gGi kak; MFk;

dggpbak;jtpl\twess[ag;thﬂan;kﬂ’ i tffgglkhgh) ms TNhyhdJ ft pey
t .

rkep y:

Xéj EghUsnl; Mukgep yapdj; jffitjJdfnfhsSk; jmNd mgnghUsp; rkepy
vd ggLk;

rkepy %dWti fgglLk;
. cWprkepy

. ¢ W pww rkep y
. eLepy rkepy

’
2
3
Wp;rkepy:

; Nhz jjmfr; rhaffgglbg; gadh t pgglthYk; ftpelt phky;
k;gi oaepyi a mi | Ak;

,<th| kak;c alfpW . <gG i kajjp;tophf ti uagglk;
glt epyap’k; mjd; mbgguggmf c shsNa t ©f pw .
oa epyi a mi |laKbfpu.

red rhaffgglthyk; ftpedtpk; $kgpdr; rhaf Fk;
; epyaped cahpd. <pQd kak; t ophf t| uagng
; mbgguggmF ntspa t©Ofp. vdN  $kghd f Ro

Dy rkepy: $kghdd c UsfpW. Mdhy;md fRo ft pffggltj piy.

Skgpd efhJkNgh) mjd; <gfd kajjp; cakk; khWwjgiy. $kgpd vttt hW
ef hj j ol hY k; mN epyawl\b ebjJ , Uffpw.

rkep yffhd epgeji dfs;
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xU nghUs ol ;rkep yi a mj phpf

e mjd;<dgGi kak;Fi wej caujg;mi kffggl N z Lk;
* nghUs p; mbgguggp d mj phof N z Lk;

<g6d kak; mbgguggp ; Ki day; mi kfpd . nglbahdd fRo ftpf$ba epyap;
frhe ggLf pW . <gG i kak; nghUs @ ; mbggugg® s ; mi kf pw .

fdkhd mbggFjphdJ mjd; <gG i kajjp; caujpdf; Fiwifm. vdN
ngl bahdd fRo ft phl.

<gG i kak; nghUsp; mbggugg® s; mi kf sd. mfykhd mbgguwghdd ngl bi af;
ftogg jf;fbdkh Ffp.

,J JQrhTHy; fspz z hy; nraagglk; goi kt hagj ghkgha nghki kahFk;
nghki kap ; <G i kaKk; mj d; nkh j vi | Ak; nghki kap ; kpf; f 8hd mbggFj pp ;
mi KAKhW nraaggLf pw . ,jd fhez kh g; nqu kahdJ Kkp nkyymp miyTld;
el dk;Nghdw nj W herahd ,'affjjpdj;N hw pt .

<dgGi kajjp;ei | Ki wgadghfs;

Nkir tsfFfsy fhwwbfs; Nghdwt wwa; rkepyi a mjphggi wihf  mt wwd;
mbggugghd J mfykhdj hfj;jahndf gglf ol wd .

nrhFR NgUeJfsp; NkwgFj ay; myyhky; mbggF”a[y nghUsfs; i tgG miw
mi kf f ggLf ol wd . ,Jd %y k; NgUej pl’; <hgG i kajjp;cadjpdf; Fiwyg mjd;
rkep yi a mjphofy hk

,w b mLfF NgUeJfsp;vttsT $It nehpy;, U FkNgh Yk; , iz tht J mLffpy;

mDkjpfgglt  gaz psp; vz z pi fi aj; jtpf; $Ljy; gaz ps;
mDkjpfoglLt jwiy.
gejaf; fhfs; cak; Fi wt hf Tk; mfykhdjhf Tk; jabhdpfggltjhy; mjd; rkepy
mj phdtgglfpw .

, di wa mwb @y ;
nghJt d Nfqgfs;

Mi k 01 kP/t p
kdphspo;ei lap ;N fk;14 kP/ tp
t Ok;ki ojJdspap ;N fk;9 - 10 kP/ tp
XLk; G- dap ;N fk;14 kP/ tp
irffpp;Nfk;20 - 25 fkP/tp
rvi j XLk; N fk;31 kP/ tp
Nfk;ged tPrhshfs;gejpd vwhk; N fk;90 - 1001 ky;/ kz p
gaz ps;t mhdjjp; N fk;28 kP/ tp
uf nflbd;N fk;500 kP/ t p

epdt y;nfhsf:

e njhyT - xU ,ljjpte kwowhU ,1jjmFg; nghUs; fledte nkhjag;

ghhj njh yT vdgglLk;

, lgngahrrp— xU , Ijjyhed kwowhU ,IjjpF ,i 1N css kpfFi wej
Nelf NFH L ghi j . | gngahrrpvdgglk;
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, lgngahrrp KWk t Pk; jp rN fk; vdgglk; jprNfjjd; SImyF kPth /
t ghb (kP/ t p MFk;

jprN fk;khWk;t Pk; KLf f k; vdggLk; KLffjjp;SImyF kP/t P

<G i kak; vgsspy; xU nghUsp; vil KOtJk; nraygltd Nghy;
N hd W pN h mgs s pla mgnghUs pl ; <gG i kak; vd ggLk;

xOqfhd tbtk;nfhzt nghUsfsp; <G i kakhdd nghlt i mjd;t bt py;
i kajjy;mi kf pu.

xU nghUsp; Mkg epyapdj; jffitjdfnfhsSk; jpNd mgnghUs i ;
rkep y vdgglLk;

rkepy %dWti fgglk;
1. ¢ Wprkep y

2 ¢cWpwrkepy
3. eLepy rkepy

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




[Appe- Lu]

sTUDY CENTRE

CHENNAI

7hmwp Ay ;
njhFjp 1
myF- 3
eki kr; RwmAs s gUgnghUs {s;

eki krRBww ehk; fhZ k; , 1ji ] miljJf; nfhstJdks epw nfhz tjkhd xdi whNa
gUgnghUs ; vd mi of {f NWk; nt ggks xsp kwhk; xyp Nghdw t epw af;
nfre bUfft gt y. vdN mit gUgnghUsfs; ,yiy. gUgnghUsfs; vjdhy;
Mffggltssd vd c qfSfFj; njhkh? gUgnghUsfs; mi djJk; nt Wk; fz fshy;
ghiff ,ayh Ez ;Jfsfshy;Mdit vd WdAN ehk; gbjjpffoNmk; , ef Ez ;
Jfsfsp;gz &s;gwpehk; mwegd nfhs N hkh?

mZ

ehk; gadglLjjf$ba ngdrypp; Ki dahd | >
jdljjphy; MdJd. ,ji d ehk; NkYk; NY Jf

nryy , aYk; kprrpej fJHapd ekknhz ,l\kYk kﬁ) Ez z@ Jfsfsh
ciljJf; nfre L nryy ,aYk; ,tthW ljJf; nfhe L nryYkNh) xU
mstvaggva meEzzyanstsfrhgdpl gz gpd tsgngth.

xU jdijjp; mi djJg; gz GlsAk nts;gng;f$ba mjjdijjpo; kp Ez z a
Jst mJ;d;kjjpl mZ vd mi of {f ggLf p .

mi dj Jg;gUgnghUsfS k;mZ vd mi of fggLk; kp Ez z @ Jfsfshy;Mdit. eR
mhppc | gl eki kr; Rwyf hz gglk; mi djJ gUgnghUsfS k;mZ ffshy; Mdi t .

mZ vdgd gUgnghUsp; mbggi | myF MFKk;
kpr; rsej xsppy; Ez e iffpp df; nfre Lk; ekkhy; mZ ffi sf; fhz ,ayhl.
t

, Uej Ngh Yk, et@ fUt ps; xU gUgnghUspI l\kwguggg, mZ ffs; vithW
mi ke“beff$Lk vd ehk;fwgi d nraj ghtf CJTfplwd

fphi g
lwra
hy

fhhgd; vd mi of f ggLk;
sfs ciljJgf; nfhz L

]
Ue
cCi

y; Kjdi kahff; fhz ggltJ 1 Tu{d; mZ t hFk; W Fi wag;
jy;fhe gglk;mZ ffsy;74% i ° Iy d;mZ ffshFk;, Uej Nghi prk;

; , UkG> Mfrpds kwik; rgpfhd; Nghdwi t Kffma mZ fifshif;
fhz ggLfpwd.

%y f$Ws;
xU mZ thdd kwnpwhld mZ myyd mZ ffS1d;,i z eJ c Ut hFk; $1Lg; nghUs;
%y f$W vd mioffggbfml. ,w L myyd mj Wk Nkwgl ¢ mZ f{sp;

N jopz ggahy;%yf$Wec Ut if pw. ,
ehk; Rt hpFk; fhwwy; css Mirpd;thAthdd ,we L Mfrpd; mZ ffsp; Njp

gp z ggpl hy ;¢ Ut hf pw .

%dW Mfrpd;mZ ffsp;Njpgpz ggohy; XNNhd;c Ut hf f ggLf pw .

el (H0) %yfdwdd xU Mfrpd; (O) mZ kwhk;, wz b i lud;H) mZ ffs;
, iz ggohy;c Ut hf pu .

%yf $Wis ehk;fBIfz Lt HV ti fggljjyhk;
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xNu xU mZitf; nfhet %yf$Ws; xuZ %yf$Ws; vdgglLk; (kej
t PAffs)

, b mZffisf;nfret %yf$Ws; <z %yf$Ws; vdggLk; Mfrpds
|elt1b Mf;]Lka\kl‘ Iy d)

%dW mZ ffisf;nfret %yf$Ws; %tZ %yf$Ws; vdggLk; (XNhds
ryghil Mfi] L>fhhgds |-Mfi] L)

%dW Fk; Newglt mZ ffisf;nfret %yf$Ws; gy mZ %yf$Ws; vdggLk;
(gh Nl >rygh)

jdEjjpl;%yf$Ws;

N jpgp z ggrﬂhy gpzftgglt Fwogpt vz z pi faghd xNuti fahd mZ ffi sj;
Jdmm %yf$ bz Lssd. o

w L fflsf nfhzt xNu tifahd jdfjjphy; Md ry thAffs; fRb
an_ffggILssd

Nhkgfspl;%yf$Ws; , o
Njpopz gogphy; gpz figglt Fwaght vz z pifaghd NWiIt mZ ffisj;
jd[kjjpl,oyf$Wfs fhz Lssd.

cjhz khi eR %yf$ W kh pp af ;f UJ N hk;

xtnt hlU eR %yf$Wk; xU Mfrpd; mZtpdAks, w L i Iy d; mZffisAk;
nfrz Lssd. Mfrpd ka<,| I dp:,ttppkhd) eBdJ jg kks eRkk; kwik:
t hA vd veep y g, rz ggl { WY k; khwhi j I f;fhe gglfmd. , jjjdtkhdd midjgr;
Nhkqfsﬂ;%yf$ fFEk;nghUed t j i mi kAk;
Flv it x5BT PLPGV G Sm I HGTT -

eLp GV F T DI HGIT &SBerrilesr aumuy | <PFF) Gebr aumuy | DBL T SRGET Ty

PLOGU ST T |
SUSHWILIE D

eLpeU ST My LoTHT) — .
(bt LOTYDIED HFF))

H B TITIGH eLpeULSHTa M | <PEFIEISHT CLPGV FFa D SBL T ERSH PLPGU T T M

Flov Gairoduseiieh ppevdias 1) seir

e
e

¥

PSS D)
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gUgnghUsfspd;ti ffs;

gUgnghUsfi sj; Jla nghUsts; kwik; fyitfs; vdW , U ngUk; gpbdfshg;
gty hk; NcYk;Jla nghUsfi sj;jdpafs;kwhk; Nhkgfs;vdW gty hk;

jdiafs;

gUgnghUs i ; vsp kahd t bt k; jdik; vd mi of fggLf . ek; mdwh t hot y; ehk;
mNef j ;jdiqfi sg;gadgljJf pvk; rhj hz ¢ g5 Nrhbak; kwilk; FNs hhal ; vdw , U
jdpafi sf; nfhetssJ. eR i lud; kwik; Mfrpd; vdw jdiqfisf;
nfrz LssJ. nkfdPak; kwk; gh gu ; nt b nghUs f s ; Jai‘h:bfg, gadgLf pw .
tprhajjp;ryghc ugfs;jampfg gadglfm. fhypk; mi yNgrpj ahhagd k; kwik;
rypfd;fz pprpds;jahhpgy k;gadgLf pnd.

,eehs; tiuvapkl; 118 jdpqfs; fztwragglLssd ,twwy ;s A jdiqgfs;
,awi fahff; fpolffow. 24 dpqgf s ; Mat fgfspy; nrawi fahfj;
jahdtgglfpwnd.

t apdgiNght - kUej 5 g Kj ; | ; Ifff$ba xU jdpk;
MFK; i kww jdgqf [ rppir kUej H g;
gadglj Jfdndh

jdik; vdw t i ji ag; gadglLjj
Jld,jdtk Mf@at wwa ; Mkg
; ed waggl tt h

ehk; fUt bs > ghi jpgfs > kwk; ei ffs; Nghdwt wi w nt ssp fhggh>, UKG jgqf ks
mY kg @k; Nghdw nghUsfspyple) ngW pvk; , gnghUsfi s mbjjy; myyd
cUIL y; Nghdw nrayfspl; %yk; g9yN W t bt qf i sg; ngWM pwtk; , jjifa jflH

é gy N W ttqtlsg, ngwjjff tifag; mikeJss nghUsfs;
cl\yhqus vd mi of f ggLf plwd.

nghdt hf ¢ Ny
nkdi kahd ¢
nt ggep y ay ;
ko NdH Ek; k\MNk nt ggi j p d
epfys Uk Jjjenhfks
CN/hquSfﬂd ry vhjJffn

mNy H gf s ;

nghl t mN/hqus;,g gsgG jdi kaww kwik; kfJJthd jdjg
tppy fng, Gkpy; fplfffHba it uk; fbdkhd kwhk; gs gs gghd
it szk:> eRkk; Kwik; thA epyaw,,UffFﬂm Mfrpds i
FNshho ; Nghdwi t mi w nt ggep yay;t hA epyag;c ssd. fhhgdsmNa
kwilk; ghl gd ; Nghdwi t mi w nt ggep yap ;

c Ny gfs; kw; mNyH gf s ;- N WghLf s ;

hfgfs; fbdkhdi t kwhk; gsgsgghdi t .

Ny hfk; MFk; ghuk; jto kww midjd
jg k epyap; fhe golfpind. , twi W fkoahf
edF f|jjf$ba fljjpshFk;

qgf k nkfdP[ak KWWk ;

Ls
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c \yhfafs; mNy Hqgf's;
gs gs gghd Newugi of ;) MmNy qfs;gsgsgfd ;jdi kaww t

nghU T T fbdKRdT T Tt nght i KRJT hdi t

n}l\ﬁzft c \yhigfs; tisaf$ba jdi k | mNyhqgfs;ti sAk;jdi kaww t
n it

[TTH Tksfkgahf TK; ePl y Ik; [fTH Tksfkgahf Tk, ePl , ayhJ

ngUkghyhd ¢ N\yhqgfs; kplrhyij edF [ mNyhWqgfs; karhyij mhppy f1]Jk;
fljjf$bait jdi KAl lait.

ntggiij edF fIjJk; ntggit] mhpwfljJk;

cl\vhquISJ, JILkNth xy paOgek;| xypaOgix;j di kaww

Mi fahy; z pbs; nraag;
gadgLj j ggLf ;niwd

ntspgljJk; jdiqfs; c
p kwi\k; Nghund; Mfpit ¢ Nyhfg

, b myyJd miwk Nkwglf jd c;fsri mZ ffs; xU F\nggrbt topjjp; Njp

op z ggel ; %y k;,i ze) fplfFk;JlanghUs ;N hkk; MF

Nhkgfs; mit ,izeJ Jdrkqfsn gz (fsy; , UeJ warY
9z fis ntspgljJfpwnd. ; KWK ; an[)d vd
mZ ffs; xU Fwogpt t i ;

vapk; ebdd> i Iy

c jhuz khfi mi w nt ggep yapy; jpt ep

t hA epyapk; fhz ggLfpwd. l\kYk;>an[)d,v

xU j Pmi z gghd hf g; gad gLj j ggLf pw .

mN Nghy ; N-hbak; kwi\k; FNs bl ; vdw , U j

FNs hi uL) MFK; chekJ cztg gadgLJ

KWWK ; FNs hhal ; Mfyalt erRjdi k nfre ti

NHhkqfsp;g9z Fs;

jdiafs;xU Fwogbt tppjjp;, i ze) Nhkgfis cUthFfpwnd.

xU Nhjjp; gz¢Gs; mid cUthfp jdigfsp; gz Gsype) KwwYk;
khWgLf ol wd .
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Nhkafi s , awgay; Ki way; gtbf ,ayh). Vnddy; ,twwmd; jdpqgfs; Njp
ap z 9oy ;

obz ffggltssd. Nhbak; FNsh u | tbflljy; Ngdw , awgay; Ki wahy; g §
, ayhl.

Nhkgfi s Njamy;Ki wag;kl LNk mjd;c Wo ; $ Wshfg;gbbt , Yk;

jdiqfsp;Fwab:

xU jdiqgfsp; FwaP vdg) mjjdmjjpdr; RUFfkhf; Fwaghbf $ba Ki wahFk;
xtpthU jdpKk; jdpglt FwaPilf; nfhz LssJ. ,{FwaP mjjdfjjp; xU
mZtpdf; Fwpfp. , fFwabfs;nghJt i Mafgk; myydJ ,yjj@&;nkhopyplel
ngwggl | j hFk;

, f FwaPf s; International Union of Pure and Applied Chemistry (IUPAC) ap hy;
mqf Phofggl L c yfk; KOt Jk; VWM nf hs s ggLf s .

FwaPfi sj;jFej Kiwapg;gadglLjjma Kjy;Njppy; mwh | hytd; Mt hh |
FwaPi | f; FwbFk; NghJ mjjd[ijpl xUmZtpd ki Lk Fwhff$ba F\Manl dg,
gadgLJ;rﬂhh, nghryp] ; jdpqafsp; Fwabfi s mjjdpgfsp; ngalfsgy; c ss
xdW myydJ ,uzLVOJJflsggadgLJ;chth‘FkKlwagnglquh

jdiqfs; kwik; N'hkgf S f{p | Neahd N Wohlf s ;

jdiqtls; N hkqt s;

gUgnghUs @ ; vsp kahd fs,v gJ ,w L myyd mjw
I jdpafs; ,iztjp; %yk;
hFk;xU N j ap@y ; nghUs hFk;

N
Nk
c

N

, 1z e Nhkqfi s qf i s jdEqtshg;gmbf , aYk;

mZ ffs; mbggi 1] ;| N v %yt W mbggi | ;

af s
JfshFk;

|yt dhy; Kdpkhopggll ry jdiqfsp;Fwabfs;

jdiqfsp;FwaPi | vOJkNghJ got Uk;t pKi w s ; gol gwpngglLf ol wd .
« jdpqgfsp;FwaPby;xdWmyyJ , w L vOjJfs;kltN« , I kngw N z Lk;

ngUkghyhd jdiqfspd; FwaPfs; mt wwd; Mqfyg; ngahd; Kjy; vOjJ
nfre L FwbfggLfm . c jhez ki Mfrpdp; FwaP O vdTks i~ Iy dd;
FwaP H vd Tk; Fwbf ggLf ol wd .

Mukgjjp; jdiafsp; ngahfs; mjjdik; Kjd; Kjyg; fpljj ,1jjp;
ngauy; mi of fggltd. cjhe kHj; jhrkpk; (Copper) rgy ; vdw ngahy;
,UeJ cUthfggltd. ry jdiqfsp; ngahfs; mjjdijjo; epafspypled
cUthfggltd. cjhe khif > jqfk; (Gold) kQrs; vdg; nghUsj Uk; Mqf i
thiijagdel tUtpfggltd. jwhyqgfsy,; IUPAC jdpqfSffhd

ngathfi s : . gy jdpqfsp; FwaBfs; mjjdgiqfsp; Mgfpg;
ngahf s ; js ; xdW  myyd ,uzl_ vOjJfs; ,izjJ

cUthfgglfowd. FwaPbd; Kjy; vOjjhdJ vgNgh) Maqfpg; ngha
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K{OjjmihYk; ,wthd vOjjhdd Mqfpr; rsma  vOjjp hYk; thjggI
z

)

xW wvOjJfsy;Fwagpbgglfpdwry jdiqfsp; Fwabfs;

JdEk; FwaP T dpk; FwaP

/ G5 hal ; rygh;

wa
I ldd; H ghl gu ; P
S
K
§]

F
Mfrpd; o) ngh | hrak;
C

fHgd ; AN g k;

xdWF Newglt jdigts; xNu vOj j; Mukgb Fk; Ngh jdipjjul;Kjy;, w L
vOj Jffi sf; FwaPhf vLJanfkss N z Lk; mtt hW vOJkNth ij vOj i jg;
ngha vOjjﬁYk;>,uzthtJ vOjijr; rsm vOjjRk; vOj N z Lk; thJZ K hf
Pl d; kwWk; © Pak;vdw , we L jdiqgfsp; Kjy; vOjdk; Hy; njHgFtjhy»
i ldid HvdTk;  Ppjij He vdTk; Fwhf pabk; mN Nghy ; fhhgd g ; FwaP C,
fhyraks#FNs hhol > FNubk@j j ol ; FwaPf s ; Ki wNa Ca, Cl, Cr vd W Fwb f ggLf ol wd .

, L vOjJfshy;Fwagbgglk;ry jdiqfsp;Fwabfs;

[ dEk; FwaP JdBk; FwaP

mY ki ak; FNihkpk; Cr

M hd; N hghy §

Mhdp; - Pak;

Noha k; kt d Pak;

epfy; i fhy rak;

G\l ; FNs hhal ;

 ry jdpqgfsp;FwabBfs;mt wwl;yjj@&;ngahfsyple) ngwggltit.c
jafjjd; FwaB Au vdg mjd;yjj&; ngaud 'MUK; vdgjyped k>
FwaP Cumjd;, yjj@&;ngaud 'Fgik; vdgjypled k; ngwggl t J MFk;
j di&k; , Yij@&;ngah Fwa P

f hggh; Cuprum Cu

j
j

f hhak; Plumbum Pb

ngh | rak; kalium K

, UKG Ferrum Fe
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nkht-hp Hydrargyrum

N hbak; Natrium

N j ppy;t haggh:

ehk;eRb d HO vdW vOJfp Nrk; , J eR%yf$wd;N jpapay;t hagghh MFKk; , jd;
nghUs; eA %yf$wy; ,web i lygd; mZ Tk xU Mf] pd; mZ Tk; c ssd
vd gj th Njpamay;t hagghh vdgJ Jdﬂlk myyJ I\th;p)df Fwhff$ba FwaPL
KIWaH:k,,J xU jdixjjp;Cc sSS %yf$Wfs kwWk; mZ ffspl vz z pi f gwma
jftyfis togFfpd. ri kay;c ggo; N jphaggh hd NaCl y;jdiqgfsp; ngahfs;
kwk;vz z pi fi a cqfshy;AHbf bepvjh?

Njamy,;thagghh vdgd mZ ffsp;tiffi sAksxU %yf$wy;css mZ ffsp;
vz z pi fAK;ekf Fj;njhppfmpd.
jz z RHO

H F Pbd mUf¥ss rmpa vz ; f8fFwaP vd mioffgglfm. ,J
m d %f$Wst;,Uka;mZt|n|;vzzrbtfiaekfFr;nrhyprJ.
%yfg 2i ldd;mZffs;cssd.

O FwaPbd; mUfly; vej xU vz Z k; ,yiy> ,J
jdpmafsy; , UTFK; %yf$WFs; xU mZ kil LN
cssd vdWnghUs; vdN >eR %y f$Swy; xU Mfrpd;
mZ klILNck ¢ ssJ.

N japy;thaggh bwrriry c jhez gfs;, gN nfhffggllssd.
N-Hbak; FNs hi uL
NaCl
1 Nrhbak; mZ kwk; 1 FNs hhal ; mZ
mkN«hd @ h
NHs3

1Tilldd;kwwk;3i  lgd;mZ ffs;
FSfNH ;
CsH1206
6 fhgd;mZ ffss
12i ldd;mZ ffs;
6 Mfrpd;mzZ ffs;

nghJt hd Nhkqf Sk;mjd;N jppy;t hagghlk;
Nhkqf Sffhd ¢ jhz qfs;

Nhkqf sl ;t hagghl ngah's;

H>O eR

CsH1206 FSTNHR ;

NaCl N Fbak; FN6 i U
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CoHO vjjdhy;

NH; mkN<hd @h

HaSO, fejf mkyk;

CH4 KPN d;

C12H22011 Rf Nun| ;

mZ fflL vz ;

vz ; vdgd xU jdpjjps> NKjjy; myyJd nghUsy;
mZ ffsp;vz z pi fi af ; Fwggj hFk;

mZ fflL vziz vtthw fz ffhtd vdgi jf; fhz Nghk;
d; xU «uiZ %yf$whFk; mjhtJ xU Mfrpd; %yf$wy;, wz L
;cssd. vdN MfrpDila mZ fflL vz ;2 MFKk;
+0—- 0O
Mfrpd;mzZ +Mfrpd;mZ ) >Mfrpd;%yf$W

mN Nghy ; ghl gul ; (Ps) %y f$W erdF mZ ffi sf;nfhz LssJ. rygh (Ss) %eyf$W
viLk mZ ffi sf;nflhz LssdJ. MIN mtwwl; mZ f{flL vz ;Ki wNa ehdF kw\;
viL mFk;

xdWF Newglt nttNW tifahd mZ ffisf; nfhzt %yfdwad; mZ ffi sf;

vziz mtww;vjjid mZffs;cssNhmtwwdf; $I1Ltjd; %yk; ehk; ngw
KbAk; c jhez khif; fejf mkgjjp; (HSOs) , w2z L i 1y d; mZ Tke xU rygh;
mZ Tk; kwk; eddF Mfrpd; mZ Tk; cssd. MIN fejf mkpjjRila
mZ fflL vz ;2+1+4=7MFKk;

eR %y f$W, wz L i lygd;mZffs;kwk;xU Mfrpd;mZ tphy;MdJ. MfN
eRd;mZ fflL vz ;%dW MFKk;

ry jdigfsp;mZ fflL vz fs;fRo nfhLffggl Lssd.

j d i&k; mZ fflL ] dik; mZ fflL
vZ ; vZ ;

H 2 2

He 1 1

Li
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kdp clyg;css jdpqgfs;
kd p , ep ;W
klLk; MdjhFk; mit: Mfrpds f
ghl gu »>kww | eJ jdpqgfshd ngh
Nghdw t kpf;Fi wej rjitP mstpy;

fhwvy;css jdikagfs;

fhwdd thAffsp;fyi t ahFk;

jdiqfsp; %yf$Ws; fre gglLf

Mfait rsva msty;fhe ggprde.(e ’
Fiwej msty;fhz ggLfpwd) Mfrpd; XHc an

j@ kk>jpt k;kwk;t PAffspl;ntgg t psTfs;

got Uk; ki is; t sfFfpiwd. , ef khitbi sg; gadgljjp; @ kks>jpt k; Kwik;
tPAffsp;kh i s ¢ Uti kffyhk;

j@Kjit ntggLJdegrU>de;stfs;MvwmygnngNJPmkhf,ertn;TV\mm.
,jdhy; Jfsfs; xdiwahdW rw\g;, gbeJ nryfpgwd. ,jd; fhe ki
mggUgnghUs d; gUkd; mj phofpiwl. , ef epot pF tml ljy; vdW ngah ,J
vtt hW epofpdwl ? ntggggljJ khghJ gUgnghUshdd — tppi [fpw. ,jdhy;
JfsfSffpIlNa css ,ilntsp mj;bm)prwJ Mdhy; Jifsfsp; ghkhZJHy,
vej KhwpKk;, yyhky ;mN mst y;, Uff pwd

tgg f WW epgggglt ghY}dhdJ vttt hW fhwvy ; kpffadw ? gYlhdp;c ss
nt gggglj Jk;Ngh) md t i | folyd. mjdhy oY [ dp ; css fh/vwd
pnts DOV jp;css fhwo: mihipatp Fiwpw. mli K} p
H bd ; chz kht nt ggfthWgY}d fmwy kpffow.

nt ggggLjjyd; NgnJ  gUgnghUs o ; ep wapy ; khwnk; Wglt jgiy. ,ijg; got Uk;
nraygh bd; %yk;t s ffyhk;

feftfzt gIJHy; fhHbat W xNt pkhd ,z L UkGg; Gil vehjjfpfhz L
nt ggggLJJtJ fUIN hk; ,tthw nt ggggLJJk[\th , Uk(Q; Gkby; c ss

fsfsp;,ilntspy; kth« ngIL md tppilfo , Uej Ngh Y k; nghUs l ;
epwaly vej khawkk;epot | i y.

nghUs @ ; gdeg; K hwink ; ngUhYk; $.I mjDila ms_T KWK ; J.fsfspl;
vz z pi fay;vej khwpKk; epot jgiy. Mi fahy;nt ggggljJjyp;Ngh) ep wahdJ
khwnki | ahky; fhz gglf pu .

gdpflb c UFjy; xU gUgnghUsp; ep ykbwpj jsf xU ¢ jhe khFk; ¢ UFjys
Q/wplunlva kwi\k; Mt pRUGF] y ; Nghd w epoTf sy ; gUgnghUs Iy ; e y khwnk;

gUgnghUsfsp; Jfsfs; NghlJkhd ntgg Mwni yg; ngwwgp ; t wwal ;
JfsfSfifplaghd tYthd <gGtpramdJ Fiwpw. Jfsfs:xdiwpL xdW

tgfp; rewKi way; , agFfodwd. c jhez khij; jg kg; gdpflila 0°C ag;,it
cUfp;jzz B khWpw. ,ijglNghy; jz z Pu 100°C nt gggglLj J kNghJ mi t
nfhipJ Mt ahf khWpw .

j @ kk;
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i@ kjij ntggoglj JkNghJ> Jfsfs; Mwn ygngww j Ppkhf
cUFJy; ntggepyi a mi | AkNgh) ¢ UFjy; ei | ngW ol yw .
KWW ol W

j ot k;

c UFjy; ntggepyia milAkNgh) c UFjy; ei IngWpw. jg kk; jpt kh
KW ol ) .

iptjij  ntgggglj JkNghd Jfsfs; Mwni ygngwWV jPpkhf — mj bl W o w .
nfhhepyi a mi AkKNghd nfhpjy;ei IngWpw . jpt k;t hAt f khWi ol ywJ .

t hA:
nfhepyia mi | AkNgh) nfhpjy;ei IngWpw . jptk;t hAt f khWf ol wJ .

epdtpy;nfhsf:
e mZ ffs;vdgd jdijjo;kprrpa JfshFk;

jdiqgfs;Jd}la nghUspg;vsp@a t bt gqf s hFk;

xU jdijjo; %yf$Ws; xU Fwggpt vz z pi fag; css xNu tifahd
mZ ffi sf;nfhz bUf Fk;

xU Nhjjpo; %yf$Wfs xU Fwogpt vz z pifap;css gyNWLtifahd
mZ ffi sf; nfhz bUf Fk

NWjdqufsn;%yf$Wfshd ielddsMfrpd;fhwvw;9rjt Pk;c ssd.

gUgnghUsy; css Jfsfsp; mi kgi g mbggi lahfpfhz L jg kks jpt ke
kKwik;t PAffsol;kPhd ntggt psTfi s tgffyhk;

nt gggglj Jjyd;Ngh) gUgnghUsp;epw mtthNwc ssJ.
N japy;thagghi | g;gadgljjp%yf$Wi s c Uti kffyhk;
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7"mwb @y ;
myF 4
mZ mi kgiG

mwi f k;
ekd Keija ghg
%y f$Wshy; Mdi
mZ ffs; myyd gy
mweJ ¢ s s hk;

xUmZ vittsT rpyad vdgd nj hdkh?

kdpdp; jbkdhd Kbi af; fHbYk; Mapk; klgF rpaJ. mjd; rurhp t ptk;
0.0000000001 kP myyJ 1 x10° kP ,jd; mstpd ekfF njhej fE&ffhZ k;
nghUs{S 1d;xggblL gfhgl\bfk

ngdry; p9G, uj nry;

it o }Rg nghUs KWWK ; mZ

1x102 kP 1x104 kP

1x10° kP 1x107 kP

1x109 kP
mZtpd gwva nfhsi fap,;gha hk tship

HggFjay; eki kr; Rwvwb; fhz ggLk; mi djJ gUgnghU sfSk;
dit vdgji dAky %yf$Ws; vdgit XN t pkhd dijjo;
N W

Q)
pkhd jdijjpo; mZ ffshy; Mdj hFk; vdgji dAk wa

mZ tp; mi kggpd gww mNef mwpayhshs; Malfis Nwnfhz L
nfhssi ffis ntsppltdh mt fsp;MaJfs;mZ t g; mi kgG gwmva nf hs i
f

KdNdwyj jpd VwglLjjpl. Ihytds> jhk] d&jhhghht Mfpahhd; nfhsi f
nfhLffggllssd.

Itytdp;mZ fpfhsif:

[ hd; I hytd; 1808Mk; Mz L mZ fnfhsi

Jfsfshy;c Uth‘fgglbUffpiv\d mj J ; vdgngahbtkh l\kYk
mZ vdgd kprrpya g f ,ayh ; ; bt g; cssd. mthd;
nfhsi fahdd mZ t y; ;Vvj b tqti s gwwp vitp
tpffjjpdAk;mspit iy,

,jdfhez khf  Ihytdg; mZ f; nfhsi fahy; gUgnghUsp; gy gz Fis tpff
,aytpgiy.

elNdh kPt h;vdgd rmpma eBqfi s msff gadglLk; myfhFk; xU kPt h vdgd 1x 10
‘myyJ xU ehNdhkPthyvdgd 1x10°MFKk;

jrkrdp;mZ fnfhsi f:

1897 Mk; Mz L jhkrd; mZtpd gwva kwowhU nfhsifia ntsaplthy ,th
mZtpd jhekz p gojdlid; xggbthy jhGez py; rpgG gFjp fhe ggltJ  Nghy
mZ t y;Nebkg D}t k;fhz ggLfpw.

gied fre ggltJ Nohy; vj iy kp D} Lk, Netkp DY Ljjg; gj By
;o vyflod; vd  mi OJH’h,
;rk vz z pi fag;fhe ggpr\U
e bUfft giy.
mZty; vjpkpdR k ngww Jfsfshd vyftudfs;
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frze gglLfwd. vd eerng jhkrdp; kpgngha fz LgbgghFk; , ffz Lgﬂ»ggmh‘
mt UF F 1906 Mk; Mz L Nehgy;ghiR t oqfggltd. , fnfhsi fahdd mZ Vd;kp R k

mwV cssd vdgjid tpffm Ngh )Yk;ry Fi wghLfs;, fnfhsi fap; fre ggltd.
&j iNghtbd ; mZ fnfhsi f:

jhkrdp; nfsifay; Fiwghfs; ,Uejd. vhdl; & hght xU eyy Qpi
vwgLjjad. ,th xU Nhidia Nwfhthy ,th nkyya jfqfj; jflbi
Netk@d D} Ek; nfre t Mygh fjpfis nfle L Nchr; nrajhy mip jprNf
nfre t ngUkghdi kahd Myghfjpfs;vttp ji IgnghUsfspl k®Pk; Nkh KKy ;j gf
jflbid CLUtp;nrytijf; fztw;e;th k;br ry Myghf”bl[s,]qu,]flb ; K
l\khpgn[\Uhfftht“dAkfztme;m

& hANghht , ji d kp Kffpkh fUjphy Jggh zthdJ nkyyma fhipjjpo; kP

fpF
N<h pgoi Ndhffptejhy;md vtisT tagghdN h mJdNghy;, eepol t mgghf ¢ ssJ
vd mthtphpjhh

, FNh i dap; mbggi lay; & hNght. jdJ Gogngww mZ fpfhsi fia ntspplhh
mt ha;fUjJffsh d.

1. mjp mstyhd Mygh fjpfs;jqf j,jf|b|d CLUtpnryfm vdp;mZ thdd
ngUkghd i kahd nt wwbjjp d f bUff N z Lk;

vej gFjpydle) NehkplD}Itk; ngww fjpis; gadNdHfp tefNh mggFjp
KOt Jk;Nehkpljdi k ngwy Hf , Uff N z Lk; Mdhy;

mZ t p;gFjpnghUsfs;fz twej fhyk;
mggFjap;mst hdJ nt wwbjjpd xgghkNgh) mst g ;kprrpaj bt , Uff N z Lk;

,jid mbggi lahf nfhz L & hNghhb mZ mi kggpd gwva mt w nfhsi fapd
ntsapthhy , fnfhsi fffh mt UFF N jaaYf{fhd Nehgy;ghiR t oqf ggltJ.

&j i\ghtbd ;nfhsi ffsh d:

mZ tpo; i kakhd mZ ffUthdd Nehkpjdik nfle tjhf cssd. mZtp,;
ngUkghdi kahd ep wahdJ mjd;i kajjg;mi keJssd.

mZ ffUt pdr; wap VJ;bkajd;k nfhz t  vyftudfs; xU Fwogpt
t1tggh j ay;Rwpt Uf plwd

mZ t p;msN hL xggPk; NghJ mZ ffUt hdJd mst g;kpkpr;rmpaj hFk;

y
d
K;
i
p

mbggi | mZ j;Jfsfs;

Ugj hk; Ejwniz by ; Wwglt fz L
me$Wfshd vyft;hd CGN\LH
i Ir,{d;mZt|d;vnyft;thF
N ghLk;, yiy.

, NNghy; midjJ jdpqfsp; G\Uit_fdek> epMbudf Sk xjj gz (Xis
nfre Lssd. mZ tpd cUthfF ; ,jJdfsts; mZtp; mbggi ljJfsfs; vd
mi of f ggLf piwd .

NH thdfs;

AN thdfs;vdgit mZ ffUt@Ds; mi keJss Nehkp D} tk; ngww Jfsfs; MFKk;
ctwwd; NetkgDJLjjp; kjpG vyftudfs; vyfludfs; ngwss — vjp
ko DIt kj pomFr;rkkhFk;
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ep\tudf s ;
it mZffUtPs;mi keJssd. epbudfs;vttp kpR kAk;nfhz bUfft giy.
i "l d;jtpmidjj mZffUffSk;epbudfi sf;nfhz Lssd.

xtpthU t UITKk; ekd clkgy; css nryfs; 98% nryfs; ,wed G nryfs;
vav\/tl_%gy%fnwd , Uej Ngh Yk; ekd c Ikgy; Wjjho VO gyypd; nryfs;
g9

vyfludfs; , it vip kadD}Itk; ngsw Jfsfs; MFk; , it mZ ffUt pdr; Rwp
xU Fwogpt t1tggh jfspy;Rwpt Uf pind.

ANt hd; kwk; e@ddundp; ep wAld; xgghkNghJ xU vyfludp; epw
Gvtz pfjjff mstyg; cssd. vdN xU mZtp; epwahdd mZ ffUt Ps;
mi kedss GNH LI hdfs; kwk;ep+uhdfsp;epwapd Kl Ll\k rhhej pJf FK;

mZ ffUt®s;fhz ggLk;, w L ti fahd Jfsfshd GNlH LI hdfs; kwk; epbuhdfs;
Mfpit edfsphdfs;vd mi of f ggLf o wd.

mZ ffUtd; ntspa fhz gglk; mi djJ vyftudfsp; nkhjj vjb kpdD}tkhdJ
mZ ffUtp; csiNs fhe gglk; GNlHthdfsp; nkhyj Nehy K@D} tjjmfFr; rkkhFk;
,jd;fhez khf mZ ffs;kpd;ehepyi kAld;fhz ggLfpowd.

mbggi 1j;:Jfsfsp;kp R k kwik; ep w:

Jfs; fziwejth FwaP epw (epw
ffpy)

GNH | Hd; vha ] | &) hiNghnt P 1.6726 x 1027

vy flund; riy[ hd; N h g;] K] d; e 9.1093 x 10-31

ep\+uhd ; N K] ;rAt p; n 1.6749 x 1027

mZ Tk; #h@a kz I yKk; xNu khi pahd mi kggpd nfhz Lssd. #ha kz
hyN mZthdd mZ ffUtpd i kajjg;nfrz Lssd. mji dr;

Ny
nttNWtlliggh jay; Ryt Uf gwnd.
mZ vz ;KwW\K;ep w vz ;

vyyh ; jdiqtS k; xNu kh pahd ft;hdts:>
vdy & Xh; f hhgd ; mZ >Xh,,UkG Z t
j MaTlfsp; %yk Xh; mZt|ul, clf
pd ;bzak nrafml dW m

thdfs;
eJ vtthWk
Ss
vLj JFEH LH >

u
] Ut Ps; c
J wej d iy ]
Ut Ps; vILG\LhIthdfs;,Uejw md Mf] pd;mZ t hFk;

mZ vz ;

xU mZ ty;fhe ggLk;vyfltudfs;myyd ONHthdfsp;nkhj vz z pi fNa mej
mZtop; mZ vz ; MFk; ,J Z vdw vOjjhy; FwhfggLf . ekf F Xh mZ t @ ;
mZ vz ; njhAkhdhy; ekkhy; mttZ ty; fh ggLk; vyfludfs; myyd
AN thdfsp;vz z pi fia fztitwa ,aYk;

i ldd;mZffUthdd xnu xU GNlHth df;nfhz Lssd. mZ ffUt pF nt spa
xU vyfloud;kl LNk Rwwt Ufpd . vdN i " Iy dp;mZ vz ;Z=1 MFKk;
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" Ppk; mZthdd mjd; mZffUtPs; ,we bt ONRihdfi sAk; mZ ffUt pf
ntspa ,w L vyfltudfi sAk;nfhz Lssd. vdN mjd;mZ vz ;Z= 2 MFKk;

ep w vz ;
mpthl;nkI']'j ep wAk; mjd; mZ ffUt @s; mi keJssi jf; fz Nh; ,]ppled
ebkk; epw vz z pd ngw KbAk epw vz ; vdgd mZ ffUtPs; css nkhj
QUh thdfs;kwk;ep+uhdfsp;vz z pi fap;$Lj YfFr;rkkhFk;

ewvz ;= NN thdfsp;vz z pi f +epdudfsp;vz z pi f

A=P+n

xU ypjak; mZ thdJd 3 GNHthdfi sAk; 4 ed+uhdfi sAk; nfhz LssJ.
mjd;epwvz ;A=3+4=7

vd Nt

Nrhbak;mZ t dd 11 Nt hdfi s Ak; 12 e@dundfi sAk;nfle Lssd. vdN mjd;
epwvz ;A=11+12=23.

jdpg Mthjd mitti z ag;css jdpgfs;mi djJN vyfludfss> OGN thdfs;
KWW ; ed+uhdf s ; NH i fahFk; fRo ry cjhz qf s;nfhLffggllssd.

] dBk; Nhfpf
f hhgd ;
nghy @ k;
iely d;

Fwa P
6C12

6p, 6e,6n

4Bel2 4p, 4d, 5n

7N14 7p,7e,/n

Nghuhd ; 5B11 5p, 5e, 6n

fs; mtwwl; FwaPfS k; mt wa; mZ

{8: Mt vz ; kwk; epw vz ZId; fRo
gglLssd.

j dixk;

FwaP

mZ vz ;

ep w vz ;

, 1z jmd;

T d;

H

1

1

1

- Prk;

He

2

2

4

mY ko g k;

Al

13

13

27

Mf] pd;

8

8

16

N Hbak; 23

; OyNW vz z pi f
[ fapdAk;> ryh
; i

f
tyty v

fwgid nray

F %d W i ffi sAk;

f kdp Uk; end F
d ; ehd i ffs; nfhz |
S i zjJf;nfhssKDbAK;
Jf; nfhss Kbahl.
vyfludfi Aks ry  %d W
itjjff $ba jdikia
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ngwW , UFFk; NWry vej xU vyflohi dAk;gpz jJ i j fff$ba jdi ki a
ngv\/rky,,Uka mZ ffsp;,jjifa gz g ,i z jpd;vdW ngah

INPNhgEEs; xNu jdijjool; mZ ffs; nttNW vz z pi fAss
e udfi sg; ngwmdf fyhk; mjjifa mZ ffs;xNu mZ vz iz Ak;
nttNW epw vz fi sAk; nwassd mlt I NNhN hg§X s ;

mi of f ggLf o wd . thJZkhf il d mZ t hdJ

I NN hgXis ngwWssd. mit i lyd (1H1), bAt+hak; (1H?),
bhbbak; (1H3).

bhb bak; (:H?):

| Nhghfs; xNu epw vz iz Ak; nttNW mZ vz fi sAk; nfhz |
mZ ffs;l Nhghhf s ;vdggLk; (vih fhyrak;- 40 kwWk; Mh hd ; - 40.

Xh mZ gw mZ Tld;,izaffba jpdpf , iz jjmd; vdW ngah Xhm
, jjmd;md vjjid i ldd;mZffis gp JIt]j[bef
nfhzl_ mstﬂ)ggpr\U vLJ;Jfthhf> Xh Mft] |{)d, mZ kwv , U
mZ f{Sld; ,ize xU eR %yf$wwpd c Ut hf Fk; '
izjmpd; ,wlihFk; xNmnahU i~ lgd; mZTld; i
i FNshL;b mkyjij c Ut i Fk; vdN FI\BH‘]DHUI,,IZ]M xdthk k
jjy; xU fhhgd; mZ ehdF i 1y d; mef ld;,iz eJ CH4vdW
cqfshy kPng css fhhgd; mZt;ui , iz jmid Afpf Kbfpj h?
%yf$wg;> |eI;{d mZ %dW i~ lgd; mZffSlId; ,iz Ak;
hy;css ielyfdp;,izjpd;kjpgGvdd?

xU jdpk; kww jdqfS|Id; i

mZ ftisg;gpzjjpgg vd?

vyftudfs; vipkp; Ri k nfrz tJ. GNHthdfs; NetkpRi k nfhz tJ.
, 1 1Na css <ghg vyfludfi s mjd;tltggh jfsg;gpz jJ itffpd.

5o xdW ggpdg;ngwwmrﬂqfs xU - ,izjpd;jdpk;

N z nwl'-,tszdwaggpdg ngww j dqfs;
( ]rbd kwiAk: nghy ak; , iz jpd;- %dw vdw kj ggp
%d iz jmpd; jdpk; vih |e|u[d kwik; mY kd pk;
deF Ncwgl § ,izuwdg ngwvJf Fk;  vLjJffhthf>
Id;,|ze ,Utifahd Mfi] Lfi s ¢ Ut hf Fk;

1. nghy ;Mfi] L ntsggLidk;,iznwd,

2 kw\k;nghhp ; Mfi ] L ntspgljJdk;,izjmd;

3 vdPk;, tw wg;gwwo-twhf c aht Fgdsy;fw , UffpR s;
jdpEqgfs;- mt wmd; FwaBP>mZ vz sepwvz ;kw;,i z jpd;

j dk; FwaP mZ vz ; ep w vz ;

vdw Kj
hbak;
fh)M

i ld d; H 1 1
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f hhgd ; 12
Mf] pd; O 16

N hbak; Na 11 23

fhyrak; Ca 20 40

gyNW jdpgfsp; mZ ffs; ,iz AkNghJ Ntkgfsp; $yf$W c Ut hpd.
,egpoTfsy,; ek; mjjdpqgfsp; ,izjjmd; kKiggpd mwed itjjpogd
mt rakhFKk;

iz jjpmpd;1+1

, qF Nhbak; kwWk; FNshhaljal;, i z jjmd; 1 MFk;
Nhbak;jdgjjo;,i zjmd;1

FNshhal ;jdkjj;, iz jpd;2

vdN ,jd;%yf$Wt hagghL

jdiEgfsp; FwaP NaCl%yf $ Wt hagghl

, qF nkngrajm;,ingmd;Zk\AN\k;Fl\thdld;,iszdH MFk;
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7TH SCIENCE TERM - 2
nj hFjp2
myF -1

nt ggk; kwk; nt ggep y

mwi f k;

nt spgGwk; Fsprrahf ¢ ssNghd ekd cly; Fsphy;eLgFfpd. , N Nghy; nt s pGnk;
nt ggkhf cssNgh) ekfF tmhfp. ,fFsprrap dAk; nt ggjjp dAk; eBfs;
vit h WJyypahf mst Bt KRs?

ekd mdwl thotpp; gy epolfsy; ntggepyahdd Kffm ggf wW pd.
c jhz khi ekd cly;,aff nrayghfssfhyepy kwk; cz T ri kjjy; Nghdw
gy epoilfs; ntggepyapd nghUj th\gpriwd xU nghUsp@; nt ggk; myyJ
Fsirrap;mst P ntggepy vd mi of f ggLf pw .

xU nghUspy; css Jfsfsp@; rurhp , aff Mwwp; kjgNg ntggepy MFK;
nt ggep yahdd xU nghUsp; css mZ ffs; vitsT Nfkh |, aqFfpw
vdgN hL nj H h&Gaj hFk;

nt ggep yap ;myFfs;

nt ggep yapd msff %dWti fahd myFfs;gadglLjjogLfadwd. mit: nryrp] »
ghud; P;kwk;nfyt o; MFKk;

nryra] ; nryra] ;myfhdd °C vd vOjggLfmd . ¢ j huz khf 20°C., J , Ugd bf pp
nryr@] ;vd gbffggLfmd. nryr@] ;myfhdd nrdbf p ;vd Tk; mi of f ggLf pw .

ghud; P;:
ghud}; P; myfhdd °F vd vOjggLfmd. cjhez khi 25°F ,J , UgjijeJ bfpp
ghud} P;vd gbffggLf pd.

nfyto;
nfytp; myfhdd Kvd vOjgglfm. ¢ jhe khf 100 K. ,J EJW nfytpg; vd

gbf f ggLf pw .

nt ggep yap ; SI myF nfyt p; (K) MFk;
nt ggepyapd mst phjy;

xU nghUsy;css %yf$Wsp;rurhp, aff Mww; mjd;nt ggep yahFk; mj
xU nghUs;mjp nt ggep yapd nfhz bUejhy; mgnghUsy;c ss %yf$Ws;mj
Nfjjy;, aqfp;nfhz bUf Fk;

Mdhy;, qF Nstpvddntdy;ntggepyapd vit hW msggd vdgj hFk? vej nt hU
nghUsp; %yf$W S k; kpr; rpmai t ahFk; vdN  mtwwd gFgghaT nraJ>
,affjjpd (b aff Mww) fz ff{pL mjd; %yk; nt ggepyapd msggd fbdkhd
xdwhFk; vdN ehk; khwW t ofki wfi

) ,gadngjkaLl\k xU nghUsp; c ss
%yf$Wsp;, aff Mwwypd msff ,aYkl.
F

g
Y Kk

j@ kg; nghUsfSfF ntggjjpd msp k,l\tlg

mi tppi | Ak; vd ehk; KddNu
mweJ s \s hk; mN Nghy ; j pt Kk; ngnghy, l

; f8ffzt nraygh bd; %yKk;
hdJ nt gggglj J k; NghJ

hJ
b i
mji d mwey nf hssyrk nt ggep ykhday; c ss k

towi [fpd. Fsprrp mi | Ak; Ngh)  RUqFfpw. ,jd %y k; ntggep yahdd
mst pgglLfm . jE kk; kwik; jpt gf syy; nt ggjjmohy; ngLk tpsTfis ehk;
t PAff s Y k; f hz KbAK;

nt ggep y khd p
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nt ggep yapd msff gu yhfg;gadgljjgglk;f Ut pnt ggep ykhd ghFk;

gyti fahd ntggepykhdps; fhz ggbfpwd. mtwAs; ry ntggep ykhdps;
Fwogbt tif jptk;epgggglt nkyyma fz z o Foypdf;nfhz Lssd.

Vd;gh uwk;myyd Myt hy;nt ggep ykhdpsy;gadgljjg;glfpw ?

ngUkghYk; gh uwk; myyd Myf" hy; Mfp jptqfs; ntggep ykhdpspy;
gadgLfpwd. Vnddy; mtwwd; ntggepyfspy; khwk; VWwglthYk; mit jpt
epyapyNa njhhedJ fhz ggbfpdwd. NkYk; rpva mst py; nt ggep yay; WwlLk;
khWghLk; mj jpt qf sl ;fd msty:;khwjjpd VwgLjjf$bajh cssJ.

nt ggep ykhdapy; css jpiqfsp; fd msty; Vwlk; , kktwpjjpd msggjd;
%y k;ehk;nt ggep yap d mst hf pwk;

ghujjp;gz &s;

e ghuk;re tppi [fpd. XNu msT nt gg khwyj jpd mj d; ePjj; WwlLk;
KhwnKk; xNu ms Ti [ajhf , Uffpw)

,J xspC LLUt hJ kwksgs gs gghdJ.
,J fzz b Fohap;R hspy;xlthl

,J ntggjjpd edF fljjf$bad.

,Jd mjp nfhepyAk; 357°C) Fi wej c i wep yAk; (-39°C) nfhz | J. vdN
mjp neLffjjphyhd nt ggepyfi s msff gh uk;gadglLfmd.

Myt" typ;gz &s;
e Myf" hy; -100°C fFk; Fiwhd ciwpyia nfhz Lssd. vdN Kkpf;
Fi wej ntggepyfis msff gadgLfmpd.

xU bf ponryr@a] ;ntggepy can - ,jd;tmwilAk;jdi k mj pkhFk;

mstpfF tzz %t KbAk; Mjyhys fz z b FohafFs;
pd njsphf fhz ,aYk;

kw\k; gy nghUsfspI nt ggep yfi s msff ehk;

D ykhdpi s gadglLj J f[NNrk mt WwWAs ;  kUj Jt

nt ggep y k nt ggep y khd p\k; nghJ t hf gadglj j ggLk;
nt ggep y khd ;

kUjJt nt ggep

,t1if ntggep jJtkidfs; Nghdw , I gfspy

nt ggep yi a ms J 1 ntggep')ykhdrbspi Fohapy; xU
tisT fh ggLf ; tisthdd ntggepykhdpa Neha
t hay eJ vLjjTI L FkppFs;nrytijj;jLifpd. vdN
nt ggep yi a vsphf D aYk; gh u

, 1 of F , UGKK; ntggepy msTNhfs; fre ggbf pwd. mt wwy; xdW
nryr@] ; msTNhy; kwnwhdW ghd; P; msTNhyhFk; ghd; P; mst PhdJ
nryr@a] ; mstPbid tp Elgkhdd vdw fhez jjohy; clyp; nt ggepyahdd F
(ghud; Ply;msffgglLfm. kUjJt nt ggep ykhdmad Fi wejglr nt ggep yaht 35°C

sy; kdp

Kk
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myyJ 94°F nt ggep yi aAk; mjpglr ntggep yaht 42°C myyd 108°F
nt ggep y Ak; msfff$bad.

kUj J t fPtggep')ykhdplp')d gadglLj J kNghJ Ncwnfhss Nz ba Kdndrrhbi f
eltbfiffs;

« ntggep ykhdpp dg; gadgLjJtjwk Kdk; gok; fkehrdp jptjjohy;
edF fOt N z Lk;:

ghuw kltjjpd fRo nfre b tUtjwh ntggepykhdpa xU rg Kiw
cjwN z Lk;

mst pj;njh qFk;Kd;gh u kitkhdJ 35°C myyJ 94°Ff®;, Uff N z Lk;

nt ggep ykhdap ; Fkp; gFj my; nt ggep ykhdp a gbfff;$1h).

cqgfs; fzzmpF Neuf ghuw kltjjpd itjJd ogwk mstPbid vLff
N z LKk;

nt ggep ykhdap df; ft dkhf i fahs N z Lk; fbdkhd guggy; nt ggep y khdp
Nch o hy ; mJ C|IeJtﬂ>f$Lk

nt ggep ykhdpp d vhaf$ba nghUsfSTF mUfpyh myyJ Nebah #ha
xspap;fRohi tfff$lhl.

Mat f nt ggep ykhdp

Matf ntggep ykhdphdJ gsspp; myyd ogw Matfqgfspy,;
MaTfSffhh ntggepyapd msff gadgbfpd. njhoprh yfspk;

nt ggep ykhdp gadgLjjgglf . kUjgJt ntggep ykhdp af; fHbYk; mjp kjpG
nfle | ntggepyapd msff ,J gadgljjogLfmd. ,ttif nt ggep y khd @ ;
fzzhjzLksFk®k;kUjJt ntggep ykhdp af;fh bYk;nghaj hFk; NkYK;, j;
FW@a tisT fhz ggbt jwiy. Matf ntggepykhdphdd -10°C Kjy; 110°C
tivaghd nryra] ;msTNhpdf;nflz LssJ.

Matf ntggep ykhdpapd gadglLjJdkNh) Newnfhss Nz ba Kdnpdrrhbi f
eltbfiffs;

e ntggepyapd mstpknghd ntggep ykhdppd rhaffhky; Neunf i tff
N z

)

kUjJt ntggep ykhdpFk; Matf nt ggep ykhdpFk;,i INa ¢ ss N WghLfs;

kUjJt nt ggep ykhdp Mat f nt ggep ykhdp

kUj J t nt ggep ykhdphdJ ~ 35°C | Mat f ntggep ykhdahdJ nghJt ht
Kiy; 42°C tiu myydJ 94F Kjy; -10°C Kiy; 110°C tiu
108°Ft i umst Pbi df :nftz LssdJ. |Mstpggl bUfFk;

gh o  kitkhdJ jhdAN fB;FWm tisT ,yyh chz”pihy,
, wqf hJ. m g, CSS$ FW@a |gh u kl t khdJ j hd hf Nt B;
tisthdd ghuw kitjjpd 85, wafp hk;

, wof hky ; ghd f Hf f pw

ghujjpd B, nfre L tulghu KII]

jp fRo nfhz Ltu
nt ggep ykhdpp d c jw N z Lk; nt ggep y khd @ p

d
d cCjw

Nzbajgiy.
,J cly; ntggepyapd msff|,J Matfjjp; g9yN W nghUs{spl;
msff gadglLfpd.

gadgLf pw . nt ggep yi a
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ms f { N z LNh mgnghUs hd J KOt J k;
midjJ offgfsprk; #oeJ css Nh KklILN

kdphHs;nttNWcly;ntggepyapd ngwss Ngh Yk; mthfspl; rurhp
cly; ntggepy 37°C (98.6°F) MFk; NYk; xtnthUt Uk; xNu kj pgy hd
ntggepyapd ehs; KOt Jk; ngwW , Uggjpi y. ehk; nraAk; Ni yfSfF
WgTk; Gv #oYfF Vwww, Nghy Tk; ekd c ly; nt ggep yahdd ehs; KOt JKk;
rsvd ¢ aht JK;jhot JKHf c ssJd.

b[ pty;nt ggep ykhdp

gh o ntggep ykhdpp d gadglLjJtjy;ei [ Kiway;
ghhuwk; erR; jdik thagjd. NYKk; ntggep
ghwjjpd mgBmglLj JtJk; fbdkhFk; , di wa
gadgLjjh b[rbty nt ggep y khd @hd J gadgLJ;ggLf
nt s NaWk; ggj;pd Nebahf msfff$ba Xh
,jd,%yk;ekk clyp;ntggepyapd msff KbAk;

ftdpf Th;

mUz ; #1hd ghypg; nt ggepyapd kUjJt nt ggepykhdpa gadgLJ;pmse;\Ma
Kawrpnra;hj mt dJ Mripmhmtt bW nratJ $1hJ vd jLjJt pthbh

lyp;nt ggepyapd fz fpjy;
ptijpdf; nfrel jyy; cafsp; ntggepykhdppd
nfhssTk ntggepykhdrapl, idapd edF |fa|y ng.anfth
i cjwrk; ,jd; %yk; gnukhdd f8kltjjpf ,wyFk; mjd;
hdJ 35°C (95°F)fF f@;c ssjhvdgij chnrannfrssTk,,gNth
ep ykhdppd c gfs;enffmr mbapyh myyd Nhsgli I fF mba;Nyh
; xU eIKIbJHWF gk ntggep ykhdapd vlLjJ mst Pbid
Fw;bka,,e; mstP cqgfs;clyp;ntggepyapd FwhFk; cqfs;clypd;
nt ggepy vitsT?

Y,
a

kUjJt ntggep ykhdap d ehk; kdphfsp; nt ggep yap d jt
ntggepyapd msff gadglLjjf$lh) vd mwgW Jf
nt sprjjp;agkkgb mny vidk;nghUsfSfF mUfpyhitff
Vd ? Vnddv\lny; gh ujjpo; m”f)khd t o phy; c Ut hFk;
ntggepykhdphdJ CI IeJtﬂ)

nt ggep ykhd apy; gad gLjjggLk; mst Pfs;

nryra] ;mstP K

R Pd; el L thdyaysf‘sh Mz tu ; nryr@] ; vdgt ha; ngahdhy; 1742 Kjy; , e
mnyL Ki wahdJ

Mat f nt ggep ykhdpp dg;gadgLjJjy;
e xU gPfhy;eRbd vLjJf;nfhssTk;

Matf ntggepykhdmapd vbLjJdfnfhz L
, UFFKhW i t ffTk; mji d nrqFjjhH en
eRy; %ofp ,Uggjid cWp nradJfnfhs
mbggFj ap dNah myydJ Rt hggFjap dNah n

mjd; Fkphdd eRy; %ofp
i tffTk; Fkopohdd KOth

jp
sTk; NYk; FkphdJ gPfhd:
iHhthWghyJfnfhssTk;

ghiuk; Nky; VWM jid cwW NeHfTk; mJ epyjjdi kapd milejTld;
mst Pbi d vLffTk;
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e #lhd eRbdg;gdgLjjpNhidapd jpkgr;nraaTk;

b[ pfy;nt ggep ykhdpp d gadgljJjy;

. ntgg epykhdap; Ki dapd fpkehpdp nfre L Rjjk; nraaTk; (#I hd
e d gadglLjj N z | )

- “ON”nghjj i d mOjj Tk;

. nt ggep ykhdp@; Ki dapd t haggFjpenfp; mbags>myyd Nhsglilag;
mbay;vd VjhtnjhU ,ljjoly;itffTk;

. MmN epyapy; ntggep ykhdapd g8 vdw Xir tUktiu itjjpffTk;
(W jho 30t ghbfs)

. jpuay;nj hAk;nt ggepyapd Fwpyf;nfhssTk;
6. nt ggep ykhdppd mi z jJt pL>eRb df;nfhz L fOt pgh) fhgghf i t ff Tk;

yr@] ; vd mi offggLf . mjwr Kddhy;, e mstPL Kiw nrdbf L vd
m| offggpruJ bt f nt ggep ykhdpp; msTN hhdJ eRo; ciwepy
nt ggep yap d (0°C)|V|ukg kj pghf Tk; eRol; nf i epy ntggepyapd (100°C) , W p
kKj ggh Tk; nfre L mst pgglbssdJ. f;NJff nkhopy; nrdtk; vdgd 100 vdw
kjoop dAk; U] ; vdgd gbfs; vdgi jAk; FwbFk; ,ttpe L thHyijfSk;
, i zeJ nrdbf L vdwthyij c Ut hdd.

ghd; P;mst PL Ki w

kdp clyp; ntggepyapd ms f § ghud; P; mstPL Kiw nghlth
gadgljjgglfm. n[ hkd; kUjJt h Ndpy; Nghay; ghd; P; vdgt ho; ngah hy;
,ttstPL Kiw mioffggLfmp. ghud]; P; mst PL Ki wapg; eRd; ci wepy 32°F
kwik; eRd; nfhepy 212°F vd vljJfnfhssgglfml. vdN ghud; P;
nt ggep ykhdap ;msT Nhyhdd 32°Fyfpled 212°F ti umst pggllssd.

nfytp;mst PL Ki w
tgymk;yht nfytpp;vdgt hod;ngahahy;, ttstPL Kiw

ngUk rpk nt ggep ykhdp
xU ehsp; mjpglr kwhk; Fiwejglr ntggepyapd msffg, gad gLk;
nt ggepykl‘d phdJ ngUk rpk nt ggep ykhdpvd mi of f ggLf pw .

mi of fggLfmlJ. ,J ntggepyapd msfff$ba SI mst PL Ki wahFk; , e myF
KiwahdJ K vdw vOjjphy; FwbfggLfmwl. jdp; Ropnt ggep yay;, Ued ,jd;
mst Pt Kiwap; kjgEs; njhqgFtjhy; jdpRop ntggepykhdp vdTk;
mi of f ggLf pw .

z ;fzftPfs;jRBfgglt fz fFfs;

68°F nt ggep y kjpgpd nryr@] ;kwik;nfyt o;kj gpgof khwMf .
nfhLffggllssit

nt ggep yap ; kjpghdJ ghud; Pby; = F = 68> nryrp] ; mstPL Ki wap;
nt ggep yap ;kj gG =C=7

nfyto;mstPL Ki wag;nt ggepyap;kjpG=K="?
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(F-32)_C
9 5
(68-32)_C
9 5
C=5 x39—6 =20°C
K = C+273.15 =20 +273.15 = 293.15

ghud; P; mst PbwFk; nryr@] ; mst PbwFk; c ss njH hks nfyt p; mst PbwFk;
nry”a] ;mst PbwFk;c ss njHKhX;fRo nfhLffggllssdJ.

(F 932) —% K =273.15+C

%dW Kjdi kahd nt ggepy mstPL Ki wispg;ry nghUsfsp;nt ggepyfs;fRo
nfhLffgglblssd.

nt ggep y nryra] ; ghd; P; nfyt p;
ms t B(K) ms t P(°C) ms t P(°F)
eRad ;nfh pp y 100 212 373.15
eRa;c i wepy 0 32 273.15

kdp clyp; rurhp 37 98.6 310.15
nt gg ep y ,
mi w  ntgg epy 72 23 296.15
(r ur hp

cyfo; ngUkgndi kahd kdphs; mdwil thotp; ntggepyfis msf
nryr@] ; mst PL Ki wapd gadgLJprlwdh, nfytpl mst PL Ki wahd
jdpRop mst PL Ki w klIbLk; myy. 1°C nt ggepy khwk; Wwglthy; 1
nt ggep y k hWghlL VwglLk; ti fay; nfyt o; mst PL Ki
tbti kffggltssd. ,jd; %yk; 27315 vdw kjpggpd nryr@] ; mst PLId;
$lLtjd;%ykhENhmyyJ fopgj d;%ykhf N hehk;kp vsp kahf nryra] ;
mst PL Ki wapd jdpRopmstPL (nfytp) Ki wfF khwwbnpfhss , aYk;
Mdhy; Iff@m mnkhb { ehLfsy; ghd; P; mstPL Ki wap d
gadgLjJfpawdh ghd] P, mstPL Kiwapd jdpRop (nfytp) mstPL
KiwifF khwWJ vsp kabdjh | yiy.

,jid rhopraa mths; udf®; mstPL Kiwapd gadgLJ.,prdeh
fISh] Nh gyfi yffofjjp; ngwapy s k\w\lk,,awgayhsdd udf @;
Mk; Mz L , kKi wap d m\Mngngij’h, jdp#opmst PL Ki wath
NkYk; 1°R y; WwgLk; khwpk; 1°F f F rkkth tifay; tbti kffgglbssd.
vdN ghud] P; mstPL Ki wapd gadng;JgthfoF jdpRop mst PL
KiwNitgglthy;mths;R=F+459.67 vdw t haggh bi d gadglLjjpudf@;
Ki wiF Kjpggpd vsp kahf khwvb;nfhss , aYKk;

f
J
K
w

vdN nryr@] ;kjggy;nt ggepy =20°C
nfytp;ntggepy =293.15K

2 vej ntggepyap; nryra] ; kwk; ghud; P; mstBfs; xNu Kkjpggpd
nf e bUf Fk;

nfhLffggllssit
nryr@a] ;kw\k;ghud; P;kj gt s ;rkkhFk; mjht J
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(or)

(C-32)_C

9 5
(C-32)x5=Cx9
5C -160 =9C
4C =-160
C=F=-40

nryr@] ; kwik;ghud; P;mst Pby;rkkhd nt ggep yap ;kj pG =-40

nf hLffggl Lss nt ggep yfi s khwywpomi kffTk;

. 45°C

. 20°C = °F

. 68°F = °C

. 185°F =

. 0°C K

. -20°C

. 100K = °C

. 27215K = °C

epdty;nfhsf.

. XU nghUsp; ntggjjpdAKk; Fsirrp aAk; mst hti jNa ehk; nt ggepy vd
mi of f vk

nt ggep yapd msff %dW ti fahd myFfs; gadglLjjggLfpwd. mi t
bf ponryr@] >ghud’ P;kwk;nfyt g; MFk;

. nt ggep yap ;SI myF nfyt g; (K) MFk;

. ntggep ykhdpy; c ss jpt kndJ ntggggljdk; Nghd tppi I fpd > Fsiprrp
mi ['Ak; NghJ RUqFfpd. jptjjp; , g9z gdJ  ntggepykhdppy;
nt ggep yap d msffg;ggadglLf pd.

. ghud; Psnfytp;kwk;nryrpa] ;mstBPfSfF ,iINa css njhHKG
(F-32) _C
9 5
K=27315+C
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7" awgay ;
njhFjp 2
myF- 2 kgdNH!Itpy;

mwi f k;

1882-Mk; Mz L edahu ;efyjy;#uad; Nkwf ; ki wAK; N i sapy;mej mj pa
epol ei I ngww > 9000 t Pfsyy; 14000 kot gf Ffsp; rhtpa jhk] ; Myt h vbrd;
jmej jUz k;midjj tefFiSk;vuaj;njhqgfp>,J kdp ,djjm Xu kpg;
ngua fz LogpgghFks>mdwy pled , uT Ney jpk;c yf Nk ntsprjjmF tejd.

meepot pEggpl ; gy ehifs; epahffpfF mLjjgbalf kprhjij tPL
gl\hth“wF gadgL” Mwkgpjd>Kjd;Kjyh 189Mk;Mz L , ejpht y;kp rhk;
adgh bwk tejd> 18BMk; Mz L Vguy; 17k; ehs; Kjd mdy; kg ; epyajij
fijhko;tepaht fofk;NhwMpjJ.

1900 Mk; Mz L nrdi day;Nogrp;ghyjjg;mdy;kp;epyak;c Ut hfggl
NkYks muR mrrfk; nghd kUjJtkid> kd; jz *ypggh j kwk; nrdi d

Fwogbt FbapgQ; gFerSﬁYk ko ; tepahfk; nraaggltd> , dW Kkprhk
t BfFSfF mt rpkhd xdwhF

cdJ Mwk;t Fggy

; Kol g; gwwA\k; k; %y qf s ; gwwdk; gbj j Jggl s >
yfs;, aqf Tk; kUj J
t
ks

rhuijg

tr;rhd krd nraw;f c apgs mi kgGszk;>jfty;
hdkkd i TNgrp thndhyp Kk njh yffhrg; nglbfspYk; Nshz ;
, Ued eE‘,,lwffT tBfi s xsyAHTk kKo rhk; Kf f akhdj hFk; k|d[h.k
? mi j ggwwp , gt\b thgNgfk:> nt gg Mwwy ; KWk fhej Mwwy ; Nghy ;
uti fahd Mwwy FK;

jJg; gugnghUsfSk; rmm Jfsfshd mZ ffshy; MffgglblssJ vd
to; i kaggFjahdd cI1fU vd mi offggbfpd > c | fUt hddJ
+ i slffad>CG\hthdfs; Neuy kpR k nfhz i t>

ni
ni
e
v
k

; Rwwp vipkp R k nfhz | vyfludfs; tltg; gh japy; Rwwp
LFliJfﬁkv\ﬁ;k mZt@®s; css kpdD}HIqgfSId; nfHud la Mwyp; Xy tifNa
[ ;

kp@DHtk; $Ylk; vdw myfahy; mstpgglfm > XwF $Ylk; vdgd
N huhakhf 6.242x 1018 ONlH thdfs;myyd vyfludfSfF rkk;

koDl tksnght i “q” vdw vOj j hy ; Fwb f ggLk;
ko NdH | k;
kpPHtqgfsp; XItN« ko NdHtk; vdgglLky kprhdqg
vdy>mrrh dqgfs; to;Na koNdH tk;gha N z Lks xU wa;y,
xU tpgh Neyjp;fljjap; VNDK; Xuy Gsptopa nryly
mst pgglfpd >kp Ndh tjjpl; F\MaE’I’( ) MFk;
kpNdHtjj;myF
ko NdHtjjp; SIL. myF Mkgau MFk; fljjmad; W Dk; Xuy FWMEF nt | Lg;

gugy > xU tph Neyjw; xU $Ylk; kpD}Itk; ghagjhy> mffljjay; ghAk;
kplNdh | k; xU Mkgau; vd ggLk;
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I=q/t
, qF
I[- kpNdH tk; (Mkgauy ;- A)
gkpdD}HIk; $Yikispy;- C
tvLjJf;nfre t fhyk;(t ehbfsgy;-5)

jRfgglt fzfF

xU fkgap; topa 30 $YIk; kdDHikhdd 2 eppjjmF ghagjhy; fljjp
topa nryYk;kpdNdHh tjjpl;msT ah)?

jer:
ko P} tk;q=30 $YIk;
Newk; t=2 efipk; x 60 t phbf s
=120t phbf s ;
kpNdH t k; IT=q/t=30C/120s =0.25 A
kuG kg NdH |k kwk; vy fLudfs o XLk

vyftudfsp; fz Logpbggm Kddusef Uk; Neu; kd D} tqf Ns kplNdH L j pf
hez k;vd mwp @y ; mwlu s ; ekgp u-

Neu kadDHEqgfsp;, ef ,affk;kuGkpNdH ! k;vdW mi of f ggLf pw .
vyftoudfs;fz Logbffgglf gmh>vyfloudfsp; Xitkicz | kag;kofyjj

vip, Ki day; ,UeJ Neu Kid tiu e IngWpd vd mwaggltd. ,tt@aff
vyftouhd; Xl tk;vdW mi of f ggLf pw .

KUG K MIA L ks vy T ohdfs s XI 1] pF vj @] p ray; mi KAK;

kpNdHLjij msthjy;

ko N\dH t khdJ mkkPbuvdw f Ut phy; mst pgglf pd . mkkPtud; Ki dfs;‘+

Kwk; - Fwa Pt hy ; Fwb f ggl bUf Fk; xU Rwwy ; mkkPtudJ njH u, i z ggy; Kkl Lk;
, iz ffoggl Nz Lk;

kyyp Mkgau myyd i kfNh Mkgau tukgys> kpNHiqgfis mstp
gadgLk;f Ut pss>kyypmkkPt umyyd i kf Noh mkkPtu sh FwggpgglLf ol wd.

1 kyypMkgau, (mA) =103 Mkgau mj ht J 1/1000 Mkgau, MFK;
i k

1

f Noh Mkgau; (nA) =10° Mkgau mj ht J 1/1000000 Mkgau, MFK;

jRfgglt fz fFfs;

Xu; Rwwa; toda O00R2A kpNHhtk; ghatmd vdys> mrRwwy; ghAk;
koNdH Ejij i kf NNh Mkgauy ; $ W ?

j &
ki Ry ; ghAk; kpl Nd H | k= 0.002A

1A=106pA
0.002A = 0.002 x 106 pA
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=2 x 103 x 106uA
=2 x 103 uA
0.002A = 2000 pA

kpdOjj N Wghl (V)

Xu; kol Rwvy ; kjol Rwvol ; t opla kDI L g
vgnghOJk calklt epyay; , UeJ jho
ko D) tafs; vgNghl k; c’ay k@mOjj G
Nehf f p ghAks

fp ghAks mN Nghy ;
klddoug, Gspa

f
I epyia
ay; ., UeJ jho

k
$

s;efu Mwwy,Nlt goLfpw . ebid J
hf

kpdOjj NWL (V) , Uejty; kILNc fljjap; topa ko NdH{khdJ
nryYKk;

,U GsspSfiplNaand kpdOjj N WA vdgJ XwF
koDJtjij xU Gsp@ap; ,UeJ kwowhlU GspF efuyj Nitgglk;
Mww @ ; mst hFk;

~ kpNdhtkhdJ eRHtk; Nghy; mjp kpdOjj kitjjp; , Ued
Fi wej kpdOjj kitjij NehffpghAk;

kddOjj N Wghbd; SI myF Nht; MFk; ,U GspSfF ,ilNaahd
kodOjj NWgHil N hyt:kPluvdwfUtpaf:nfhz L mst pyhk;

kol ;f1jJjjmd; kwik; kg ; vj pge j pd ;
kgjil (R)

Xu, ko Rwy; ,iz ff gk, kpji lahdJ  megj ko Rwvwy ; ghaf $ ba
kKiD}ItJHﬂ,,aftJ:J vj pf Fk; myyd jLfFk; Xu k|d c WgG MFks eRul | k;
t

ghAk; tPjij Xuy FW@ toahddJ vtthW gh;bfpin mt { hNw ko ; ¢ Woghd
kojilahdJ ko DM tk;ghAk:t Pji | vj pf Fk;

xU kpl; c Wogi ; kplji | kjpG mjpk; vdy; mkkp ; ¢ Wog ; t opa nry Y k;
ke@D}tafis ,aqfr;nraa mjp k@ddOjj N WghL Ni t ggLfpw .

xU kpl; c Wog ; kplji |l vdgd kp;c Wogmf ,ilNa nraygLk; k|d dOj
N Wgh bwik; ko¢c Woga; t oda nryYk; kedNdHtjjmFk; ,iINa css tppk;
MFk; kplji | ap;S.I myF ‘Xk: MFk;

kKo d Oj jj sk km\UHtJ;ka,,llNa css tpp kjipG mjpk; vdpy;
kolji lap;kjpGmjpk; MFk;

kpfljdjjmd; (o)

fljjpxdwd; kpNdREji] fljjk;jmd; msT mffljjap; kofljdjjmd;
myydJ jd;ko;fljdjjmd;vdgglk;, J nghlthf o (rpkh) vdw f pff vOjjhy;
Fwogbgglf s . kpfljJjjmdp;myF rRkd] ;/ kPt u (s/mMFk;

kpijilvz ;(p)

nghUs ; xdW d; topa kpNHLtk;ghatij vitsT typkah vjpfFk; vd
mst pbf; $Wk; nghUs o ; mbggi | gz Ng mgnghUs @ ; kdji | vz ;p (Nh vdgglLk;
kpjil vziz jd;kpjil vdd vz ;vdTk; Fwoght uskpji | vz z g;SI myF.
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Xk; - kPt u (Q.m) MFk;

nghUl fs;kpfljJdjjmd; kwik; kgji |

vz {sp;kjpG

nghUsf{ s ;

kpjil vz
Q.m) 20°C

P (
sy;

kol f1jJjjmd;

6(S/m)2°C , y;

ntssp

1.59x 108

6.30 x 107

j hkpk;

1.68 x 108

5.98 x 107

Jz {hfggll jhkpk;

1.72 x 108

5.80 x 107

mY kp @k;

2.82 x 108

3.5 x107

ko NdH tjjmFk;eRib tjjpfFkhd xg@ k

j hkpf s fkgpNghd w Xu fljjap;t o ghAk;vyftudfsp; Xt N ko NdH Ek;
MFk; ekkhy vyfltudsp; XItjij fz Lz u Kbahl> Mdhy; xU fkgap; t opla
gmﬁkf kldr\gl?tju xU Forap;t ol ghAk;eRH 1] i j gNghy; ekkhy ;fwgi d nrag
g , aYk;

kol Ndh Lk;ghat jwhk;eRhl tjjpfkhd xg3 ki a , ghghl efhk; ghuighghk;

Foha; t op eB ghAk; Xu , aejp mi kgghd J kpiN:thk ghAk; t Pj j M Kk;
xgghF ks eE‘ gharRKk; , aejp mi kgghdd Xu, %ba Fohap ; ePu nt ;
gkg;xdi we sslffp, Uf FkyXu Foha ; to;Na ghAk; eFlhItjjpd Ko Nd
xggHkawgld nragy nfre thy; ,e ,wbL mi kgG‘sﬁYk feffzt
XgghrK;

e Fohahdd kpRwmwy; css fkgp NghYk; gkg; MdJ kpfyk; NghYKk;
nray gLf i >gkgp hy ; c Ut i f ggLk; mOj jk; MdJ Foha;t op\a ePu, aqgfr;
nrafp > Fohay; ¢ Ut hFk; mOjjkhdJ Rwwd; t opha vyftudfi s |, aqfr;
nraAk; kp ; mOjjjjmf xgghFk;

Fohaps; JIR kwk; J Uk s ; gbej Jej hy > mi t
kl Ltkyyhky; Fohap; xU Ki df Fk;
NWgh i1 VwgljJks> mN Nghy; ko Rwvy; mi kffgglk;

ki Nd Hl T K; ghatlj j LggN hL myyfky;xU Ki df Fk; kwnwhU Kii

, 1IN kpdOjj Fiwt WglLjJks ,jdhy; kdji lapl; FMN M
, 006G Wwgl L>mJ nt ggkhf nt s ggLk;

koNdHtqfis ¢ Ut FFk;%yqfs;-kd;Njpfydfs;myyd kpfydfs;

kg ; NjpfyNdhh klbkyyhky; mjp msT kd; gadgh bwr nt gg
ko fydfi s Ak; ehk; gadglLj Jfpmks, it , U Kidfisg; ngwwf Fk; kpfydfs;
gadgljjggLk; NghJ kpfydfs: gadgLjj gglk; NghJ kpfydfs®s; kg D}tj1 ]
cUthff$ba Njppd eHngV\MwJ.

kadthjij MNewahfNh myyJ vsphhNh ngw Kbah
rhdqufF>kmirh4:J mspftyy rh dNc kpofydhFk;

kpifydfsp;ti ffs;-Kjdi k kpfydfs;kwk;Ji z kpfydfs;

ek; mdwil thot g;njh y, affp NWNgh nghki kf s nghki k fhu s s fbfhks
kwWk; i fNgrp Mfatwwd; nrayghbwih kofydfs; kwik; kgfy |
gadgLj Jfpwk; vyyh rhdqfSk; kpddhwi y c Ut HfphYks ry kpfyd
kIl LNk kP Lk; gadgLjjf$bait> mtww; ry xwi w gadghL cilait

eRin tji]

ji
kwnwh  Ki df Fk; i

kil ;
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cdfF mjwihd fhe k; njudkh? gadgh bd; mbggi | ay; k|dfyqf|s> Kjdi k
kpfyd; kwk;Ji z kpifyd vd ,U'[Ifgngij(

Kjdi k kpfyd;

| hur ; tIS fy; gadglLk; cvy
vLj JffHL MFks ,twwpl gadgh
,ayhJ.

Ji z kpfydfs;

Ji z kpfydfs; NcH t hy; hqu ;
gadgLjjoggLf @wd. mtwwy; c Ut hFk; Njppdahdd Xy
mitfis kP Lk; ko N wpk; nraa ,aYk ypjRk;c Ui s kplfydfs;>ngh
kpfydfs; (button cells) fhu mkygkpfydfs; Mfad gadgh by;
ti faf‘d kpltydts;MFk;

Kjidi k kpfydfSfFk;Ji z kpfydfS fFkhd N WghL

Kjdi k kot ; Jizkplfyd;
Kjdi k kplfydpfs ; I 1 ngWk; - di kpfydmfs; ei [ ngWk;
N ' ; jppd XukE’tpdath
i's kP Lk; kplNdwnk; nraa

f
k.

njh yNgrps >

kKwWk; mt ru

sfF s,l\bhdwrhdqfls , af f

mkg Nkffyds vbrd;
; epfy; - , UkG

u kpfyd;

ok
bw  gpf

fs; KWK

NkH [ ht iFd
kol fymLfF

Kjidi k kpdfyd;-cyukpfyd;

cyy kpgfyd; MdJ ngUkghyhd kp; rhhdqgfspy; nghlt hfg; gadglLk; N jp

fydfsp; Xyyrhjhz tifahFks,J rpya tbtgyhd vspp;vLhjJr;nryyjjff

Xuy; kpl %y khFk; ,J 187 Mk; Mz by; [ gghd; eh i Ir; rhue; Naa, Rf paht hy ;
cUthfggltd.

~cyu kpfydfs; njh yffhrapd; njh ytaffp Ihus G fggl ffUt p kwik;
tpsah Lg;nghki kf sy;nghJt hf g;gadglLgi t fs;MFk;

cyukpfydfs;vljdrinryyjjff tbtghd nyfyhQrpkofyjjp; Xy vsp@
t bt K; MFks , J vjp; kpt ha; myyd MNIHHWr; nrayglk; Jjjehf kpjflil
csslffmd.

mkNkhd g k; FNs hi uL kplgFsp@hfr;nrayglLf pd >

cJijelf FNsh uhdJ mjp msT eB c wlRk; jdi k nfte tjhy; gi rap;
<ggj jij gukubf gadgljj gglLf pu .
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fydpo; eLtg; xU ntzfy %b nfhz L %l ggl bUfFk; fhgd; jz thdJ
itffgglbssd>,jjz L Neykptha;myyd NNHHK nrayglLfpd.

fi wyfsy; madpsht  khWwk; jdik nf hz | nghUl f s ;
kplgFspshFks, it kpNdHEjij f'JIf$baJden9VWVlUka

,J xU nkyyma i gapg; kp neUffkh ku fu kwk; khgfdR i | Mfi] L
(MnO) epkga fyitahy; #oggl bUf Fks , gN  MnO-MdJ kpKi dt hffahfr;
nraygbfp . Jjjehfg; ghz tkhdd NNy  %lgglt epyapy; %l ggl bUf Fk;
Njppdap; tpsth c Ut hFk; thAffi s ntspaw VWth mjy; Xy rpaj ;
JisahdJ ,lgglLk , UfFk; ,uhad eltbfiffshy; ntsphw ,ayh thAffi s
mDkjpf xU rmaj; Jis cssd. fyjjmFsshd Njppdahdd nyfyhQrp
kil fyk; Nghd Nv ei | ngWk;

cyu kpfykhdd , aw fapy; j epyapy; fhz gglhJ> Mdhy;
mt wwy ; c ss kpgF ; gi rNghy ; c ssjhy; eljjp@;
msT kp Fiwj f ;
nghJt i fi wyfshf;

fydispy; kpgF jptqfshdd

kpfy mLfF

Rawwvy ; vyfltoundfsp; xItjij cUthftyy>Njpp
myyJ mjwE Newglt kpfydfsp;njhFghg kpfy mLffh

mi djyJ kpfy mLfFfS k;%dW mbggi | g;ghfqgfi sf;nfre tJ>MNIhL (+)
NN hL () kwk;xU ti fahd kg ;gF jpt k;

kogF jpt k;vdgd MNdhL kwWk; NN hLId; N jppd GQk; Xuj pt khFk;
kpfymLffu;fz Lobgl

1780 Mk; Mz > ,jjlyp eldbL ,awgayhsu- c apayhsy k\w\k, jjJt
Nki j ahd Y}apfhythdpgp; sf;fkgpag; gadgLjjpjtisia clwpW na hus
f

D j
jtisap; fhy ,Ukgp ntlb nfhz b njHi Nhl mjd; fhyfshdd Jbff
MLkgp;d>

xU ets>Nhythjptjjy;fiuved c \yhfqfNs jtisap;fhyp;
Jyqf YfF fhe k;vd vLNFhs hf f;

dfi s c UthFk; xdW
FK;

iljj Jz phy;gulhi dia
pstp;J Nhyth1791 Y

Kjiy; kpifydhd> t hybf;

mtuxU jtis rlyjj
kP Lk; kP Lk;nraj NghJ>

jdJd fz Lgbgi g ntspplhu go
Ftpiy c Ut hfohy

mej Jbggsfhd Mwwhdd jtisap;fhyy;, UeJ c Uthdd vd fUjphus
Mkd;ymmjvw: gol;tef mtuw mwpayhsushd mnyfrhz IbNh N hyt h KhWgl L
€Ky

Nhyth jptjjy; fiudss NWIL cNhqgfNs jtisap; fhyp;
Jyqf YfF fhz k;vd VLN hshff;nfhz t hu

ot @ kpfyd; fz Lgbggpf mny] hz INh Nhyth mtuNs  nguwk;
fhez khdt u c z i kap,,J jtisag;cliy cIwpWnraj Mukgpj NghJ Vwgl t
Xu;mj pa ep ot th
kpirht p
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ekeh. ko jILgghi| viphefp , Uffm. vdN kprhu , oggP vdgJ
: ] gadgLJJtJ l\ghde MFks, jdhy;ekd kpfltz k; c au

vdN > ehk; kprhgij KkpTk; vrrubi fahfg; gadglLjj N z Lk> NYKk;
Nitap;Ngh) klI'bLk;kprhiijgigadgljj Nz Lk;

flep tFogy:; xU Nhid %yk; Xy kodRwwy; kdNHLIk; nrYjjTk;
kKpNdHh tk; ghati ] e jTk; vdd nrajha; vdgi j cddhy; kPfre Kbf pj h?
, t1 Fogy; elk; Xu anng knlNdHtJ: ghar; nraaTk; ef j Tk; kplrht p ag;
gadgLJ;yH(;>tPL k|d[hjdqfl s ,aqfr; nraaTky epMjTk; gyN W ti fahd
kolrht i sg; gadgljjp, UggEIS;>k|drhdqfl s vsph Tk; ghlfhgght Tk; , aqfr;
nraaTk;e j Tk; kprht ;bshjd cjTipd.

kpl RV

rht pag;gadgljjpePc Ut Hfa RW Xy vsa RwwhF
,tiuwd kpTk; fbdkhFks ehk; t Pfspy; gadglj Jk;
- fbdkhd ko RWM s mi kag; ngww)f Fk: mj p kot s
'chGflsf nfhzt ko Rwmva ; ¢z i kahd tbtjjp
tiuu ,aYkh? md kp vspkahdjh vd Na

sp kardjhvd Nahrpyd g;ghusmd vsp kayy.

jlLr; KW
ht rht p

unf f u;
rht p

payhsuds; mrprai y kpTk; vsp kahf Ft jwFk Ki dej

dejdu>
ki ; chGflsf,F\Mgg;b vs@a FwaPBfis ifamh tdu mfFwaPbfi
ehk; Rw\ggl k; ti uva KDbAK; gljjm; thtggILssthW kpt sfF>
kpl[ht pNghd wi t F\MaEfS'°/oyk Fw;bfgg

kpdfydo; FwaPby; ePkhd NHhdJ Nekp Ki di aAk; FWa N
ko Ki di aAk; FwpFk; ehk; ti uAk; RwW\ggl qfsy; kod; ¢ Wi s
,ttifahd FwaPBfi sg;gadglLjjyhksmtt hwhd gl k; RmAg; gl k; vd ggLk;

kpRwwa;ti ffs;

Newf bz ; N i d
c Ut fpd hk; kplt s f
jhd; mi kff KbAk; x
gy tpafsy;ehk;vz z

njhu, iz gt RWV
Xu kot pfifAk; kpfyi di aAk; gadgLjjp ,U tifahd RMWMIfis

c Uthf KbAKks, r; Nhi dapy;ehk; xUti fahd Rmwd c Ut hfpmji dg; gww ;
nj ued nfhs N hk;

ay >erk, ; kplfyi dAk; gadglLjjp Xy
Fk Ljjp ehk; xNu x U kol Rwi
dW”t: s,kva\k kplfydflsg,ga
WV

sfFfss kpfyd; kwik; rhit p Mfat w w
jj®; ,UeJ> , U kptpfFfs; L;LJJ
gl khd J kpit sf F kwwk, kol fyd;
tthwhf kptpgfFfs; ,i z ffggl bUf Fk;
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fFf._S.k x Nu
;o L) khanp
kthpml Kj o>

ry Nisfsp;xNumstg;NhWk;kptsfFfs;$l xsptjy;khWlLk;

vdN > njHu ,izggw; ,iz ffggLk; xNu msty; NhWk; kpt gfFfs;
voglNghJ K; xNumst [y ;xspb j i y.

of f . iz glr;RWW
, U kptpfFfs; nttNwd ghjfspy; ,i ffggll_ssljg glkf Lfpw .

,J L w bl tifr; RwwFk; , U kpt sf Ff Sk Rww:; ,iz ahf
,|szggILssjhy,,J;|fa RWNV gf f , i z g@3; Rvadgng

off kwAk;njHu,izgdRPWMSTF ,ilNa css xwWM k kwik; N WghLf s ;

%i siafpurpdik,mw ay;

cdJ tPby; kpl; gOijr; ru nrafk; kpgz mhs UFF jBnud kpl; mjprep
Wglthy;mtiumttjorray;, UeJ kPf mti uePnjhLt hah?

kpdmjporray; , UeJ mtiu kPf <fflilahy; mbgghah? kg; fk
kKoN i yfs;nradk; Ngnd ki ;gz @uN hu Vd;, wgu i fAi wii s mz ej pf§

mi djJ gUgnghUsfS k;mZ vdw mbggi |j;Jfshy;Mffggllssd vd etk;
mwih hk; mZ thdJd kpDlltk; ngmw Jfs; fi s csslffrA\ssJ>,ijsfsg,
ngUkghyhdit mZ ffsp; epyahf mi ke”thFk;> Mdhy; fljjbpspy; (vyyh
c \yhfgfsprk) xU F\Mgg;bt mZ f{fNshL xdw kah gy stfs quk,, Fkhf
c \yhfqgfswy; Rww; nfre bUf Fks, it fllwh k@dD}iqgfs;vd mi offggL o wd .
mhd mZ ffsp;ry vyftudfs;,tt hW mi kagngwmeka

FWF kp RwV

ct PLUfy; mi kej f Fk; kpfkgafsy; r
,Uffp\k‘ah'? mej Kkprhu |

: cUtHpl> F

. nryYk: iPSTE  ,ilNa
aplhy VingLk knRvW\warF kol RV MFk;

ntybqg; nrajys> FWFF kp; Rwwd; tpsthf c Ut hFk; nt ggjjo;
ei IKlwggadgH\l MFK;

ko ;fljJg;nghUsfs;(ewljjps) kwik;f hgghdfs ;

kNdhtk; fljdk; gz go; mbggi lay; nghUlfi s> kpfljJg; nghUsfs;
kw;imgﬁfs;myyd koltjjhg; nghUsts; myyd mwpp, fljjps; vd , U
tifogljjyhk;

nNttNWmMZ fisp;vyfltudfs;mZ ffis Rwp,aqgf ntt Nwd flbdi k
vz t P j g ngwwbf Fk;
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ry nghlUsfspg; mZ ffspo; ntspdlL vyfloudfs;

l\kYk vyfludfss> mgnghiUlfsp; mZ ffSffplapy;

nddg> ef mrhhhe fliwhvyfludfs;mjDIldhd

fly,,Uka mZ f{SfF , i Intsppy;
ngUkghY k;fl Lwh vyftoudfs;vd mi of f ggLf pind.

ehk; fwgid nrag nfhsN ks c Nyhfjjo; , U
J k msrbfgng;Ngm fliwh vyfludfs; xNujprapy;

ewljjphdd mjp vz z pifaghd fliwh vyfludfi sf;
,agqFk; flbwh wvyfludfi s nf hz buh nghUs f s ;
fljdk; ewtljjps; myy> mitfs; kgNdHEjij fljjh
k.

; nffre bt mZ ffshy; Md nghUsfs;
jjk; mspFgglkNgh)  kpl D} tjjd;
;ms bfpwnd.

kpDHtqgfsp; XItNc kpol
fligjjmd;nftre tjH , UfFk;

fhgghdfs ;

NghJ khd  fliwh vyfludfi s | nghUsfs; eWHJij)S
fhgghdfs myydJd mupw;flj ';hgnhUsfs myyJ
kol D} tk;(vyftudfs) ghat | ' jiliaf;nfhffownd.

nghUsfsp; kpfljjp;jmdhdd flbwh vyfludfsp;vz z pi fi aAksmi t
P W rpwy bf fgglfgwd vdgi j Ak; rhugj pJf Fk; , uggu; mogghd ; kil Ndh L j
; pb nryy ka”gng;y vdN >, uggu; xU mqpp\r,flj;pMFk ngUkghy hd
fs; kpNdH tji | ;topa nryy mDKkjpfpwd. mN rkaks ngUkghy hd

fs; kpNihtk;jd; torNa nryy mDKjpogjpiy.

H( hy hd k fljjpbs>k;b Fiwej kp;jilia f,nfhz Lssd.
thkhf>Jkkp|f fkg;bs t PL ko RMM sy ;gadgljJdfpwd. , ttif
m”b Ko i Ilaf nf e Lss nghUIfshy #oggl L ,Uka, , €]
singh/t i nefpthd gsh bffhy;nraagglfpwd.

r\; fhufss fz gdpss kwk; ATM fhifs; vidhy;
cUthfggltssd vdWec df Fj;njudkh?

ri; fhifsy fz pgdpss kwk; ATM fhifi s gadgljjgglk;
G‘shdJ ryphd;  kwik; n[ uNkdak; Nghdw  Fi wifljjpshy;
f{ gIbUka Vnddy > mt wval ; kgl ; fIJJde;kj@gfﬂJ>ewtljjrbs;
\NWk hgghd £ S f Fk;, i | apy;mi kagngwmpf F

koNdHEjjp;tpsTfs;

st Mwhk;thgg, |drhu
ry Mu%ILk czikfis
bk t
b ]

ghar; nratjhy Kol
ij;Xutpstth

W hidfs;nrajpggt s;

N
%QW ko tpftp; ’[OIN%l

jg;gadgljjpgy
el j
fz S k|n|t|sfF xspt

! [\
f wmblggB s ; Kei j a
sfF Xxspiij bU g

e
NY k;
kol Nd
kil Nd H
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NkYky kpNdHtjjohy; gyNW tpsTfs; Vwlfpwd. , ggh ggFjay;
mtwwva ;ry tpsTfi sf;fhz Nyhk;

kpNdH tjjpol;%dWkp Kffa t psTfsht d:
ntgg tpsT

fhej tpsT
e NjptpsT

ntggtpsT

Xy; fkgap; t oph k|u| Htk; ghAk; Ngh) kpddhmwhdJ nt gg Mww hf
khwpnggLf pd > nt gg%l LK; hd fspy; gadgljjggLk; nghUshdd mjp c UFepy
nfre td MFk; epNbk; mtt fahdg, nghUS fF vLjJffhHtIhFk; (epfys , UKG
KWk ; FNuhkp k; Nfugj fyi t)

koNdHtjjpl;ntggtpsthdd gyN WnraKi wyg;gadghlfi s nfhz tjhFk;
kpt sfF> nteeB nfhpyds %oFk; ethfh pyd; Mfpit ,ttifahd

tpstpd mbggi lahff;nfhz it.,rthdgfsy;mjp kpji | nfhz | nt gg%l Lk;
fkgp; RUs;, i z ffggl bUf Fk;

kpNdhtjjpol; tpdtphy; ntggk; c Uthfgglk; epolt
kpNdhtjjp;ntggtpsT vdgglk;

kONdHEjjp;ntgg tpsit ghpFk;fhe ps;

;. E&Ak kpdNdHtjjo;msT
3. k|n|Nthk nrYjjgglLk; Newk;

kp;c Ufp

kol; ¢ UfpahdJ ngUkghy hd kolrhhdgfspYk; tPby; gadgljjgglLk;
kldﬂv\NVfSp(k gadgL”gng Xu ghJ f hgG rh dk, MFk; kp¢ Uf;ahdJ gt hd hy ;
c Ut hfgglLfpw. Kkp; CUf[ag; kp; cUF ,ioia ,izggwh 9]
kpU(f%sm;_bklsf nf hz bUka c Ufp, i oahdJ ko ; Rwvy ; mj b gS V\AngN;;m
c Ut p pk;

d; tpsth kodRwW Jz bffggll tpykjpG k
s ; gOj hky; gh) fhgght , Uff c j Tf ko ;
; ud gadgLuggwa Xy rp@ fz
iz f{ggl bUf Fk;

gghd ; - MCBs (Miniature Circuit Breaker)

jpb , 1afspy; FWFWV Jz bgghdhd J kple Ufpsp;  khwa g;
gadgljjggLfpw . k|d;cU pi sf;i hSt”y mj p nrayKlwrrbfyfs cssd.
ko; c UF fkgahdd c UFk; JUZk korhytj kPgiwk N W Xu fkgp)a K hwivp
mi kff Nz LksnghJt hf | r;nrayhdd KkpTk; rrbfym xd whFk;

FW RW Jz bgghdhdJ jhdhiNh kpdRw w Jz bf Fk; gz G nfhz tJ>
kplrhy i j jhdhf kPnl fF ; zzk;mjd;,aqu;th;,Uka;

koNdh tjjp;fhej tpsT

,
o f kg
Kol ;

: i la
d c Ufpng
UF ,i oahddJd ,
FW zb

RWV J
m
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fhej tpsT kpdNHLtjjo; kwnwhd tpsT MFk; 1819 -Mk; Mz L ° hd] ;
fowp bad; vdgt uy kpNdH tjjol; fhej tpsit tpffadhy fBffhZ k; nrayghL -
5d'%yk>kaN:thJ;|d fhej tpsit edF Qued nfhss KDbAK;

kpfhejqfs;-kpNdHtjjp;fhejtpstp;gadfs;

koNdh tqfsp;fhejg;gz Gtypkahd kplfhejqfs;c Ut hffg;gadgl
kolfhejgfshdd kUjJtki dfsy;fz ;fhagfsy;nghedss v/,F myyd
Jfsfis ePfg;gadglLfpu.

ek; mdwil thoty; gadglLj Jk; kdrhu kz p gS
gyNthdqfsw ko fhejgfs; gadglLfpwd> ehk; |
tpsT vtt W nj h yNgr[a;y gadglj j ggLf pw

)

njh yNorpsys khWwk; fhej tpsthdd xU nkyy c Ny hf j h
) mipffF clgljJfm. ilaghkfshsd thJquhy <ufff$ba xU
jhy ;nraagglLf o wd.

i yNgrap; Nlghdy; nghUjjggllss fkgoRUS 1d; i laghk;
z 11 ggl bUf Fk;
s; toph kpNHIKk; ghAk; NghJ nkdi kahd , Uk€g; gli lahdd Xu
hej khf  khwpk; mi | f pw .
ghikhd J Kkt hejjjhy; <uffgglfmpu.
V\Kldary; css egu NRk; Ngh) NgRgt yd; FuyhdJ ko Rwwy; ghAk;
o Ndhtjij khwKw; nrafpw >, ef khwk; Nlghdy;css ilaghyk

mj piffw;nrayd xypa czthfFf;wJ
kpNdH Ejjp;NjppsT
NWolt fljdj;jmd;nfhe i J'qus,t pﬁ Kol Nd

h
ppdfis WglLjJfpwd.,ej epot pf kplNdh tjj;Nj
J Nyt Fogp ;kpNdHtjj;,NjppsTis;gwmwedF mwed

| | k; ghAk; NghJ mi t
jptpsT vdW ngay
nfhst & s;

N
cd
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my F 3 eki k Rwwep Ok; khwngf s ;

mwK f k;

eki kr; Rsp vyyh Neugf spY k; kbwngfs; njHued epoed t UFsw. khwk;
vdgd xU nghUsp; , awgay; gz &sp; WgLk; kwhwpkhf NN h myydJ mgnghUs @ ;
Njogz Sspy;,iagyy; vwglk; khwkhf N h, Uf Fk; vLj Jffh th>nt gggglj Jk;
nghOJ gdpflb c UFfpd; ,jp; i@k epy gdpflb jpt epyfF khMmpd.
, Kkhwpk; nghUs @l ; , awgap ; ep yay; WwglLk; khwwkhFk; kwnwhU vLj Jffh bi df;
fhe Nghk; mjh J> , Ukghyhd nghUsfi s <uggjkhd ,1qfspy; itfFkpghOJds>
mgnghUs f s ol ; NKy; Gjya nrkgOglG epv nghUsfs; ¢ Ut fapggi jf; fhz Nohk;
Kkhwpj j B ; JU vdw Gm nghUs; c Ut hdjhys , UkG nghUsts; epks mi kg
kWW< epy Mf@tww; khwpk; mi IersJ myyt h?

NWry vijJffhHbLfi sf; fhe Nghk; xU Fti s eBb dAks xU jhsp dAKk;
nt ggaglLj j Tk; el d nt gggng.,Jk nghOd mJd NkYk; NkYk; #1 hfp xU Fwggp!
Ned jy; eBht phf kbW pW . vd D ks md eB vdw nghUsth jpr epyapksthA
epyaﬂk,,UfprwJ tth/vhf Gm nghUs; vji dAk; c Ut i fkhy s eBd ; gUkd g ;
kl Lk; khwwk; WglLt J , awgpy; khwnkhFk; Mdhy; vudb FknghOJ > fhfpk f hugd ;
i IMfi ] IFTK; NWryg nghUsfsh Tk; kwif pd . , dpmej fhipjij kP Lk; ngw
,ayhl ,tt hwhf>nghUsp;Njppy;, i agg;ngLk khwi; N j @@y ; khwpk hF k

eqfs; ely; rsy sT rufiuaf; fiujHEs; vdg> md , awgpy; khwpkh?
myyJ Njpay;kwpkh?

- got Uk; glbai yf; fhe f. mjy; Fwagblssit , awgay; khwpkh myyJ
Njppy;khwwkhvd ,dqgfz L mtwwnfhffgglblss mitti z ay;epgl.

(b UkG JUggpjjy>cz T nrupjy>KIlil Nfitjjysth oggok; mOFjy»
z ypdAk; e dAk; fyjjys kuflilapd ntlbjys jfk; eRgFjys> tz 7
gltdfs>flil vupy).

awgay ; ep yap ; mbggi | ay; gUgnghUsfs; j@ kky j pt k; kwi\k; t hPA vd
%thlfahf tlfggL”ggILsslj ehk; Mwhk; t Fggy; gbjjJ epdt ypffyhk;
gUgnghUs fs;rpN Jfsfshy;MdJ vdWksJfsfs; nJHLI[Iahf xOqfww , affjjpy;
g b tUk; vdgi j Ak; ehk; mwh hk; kak;>]p|tk kwhk; t PAffsp; gz i s
j whghy  RUf f khf g; ghughghk h?

mOj j k; nthJJy;> ntggggLJJJy, Ngjhdw fhuz gfspghNyh myyd NW
fhz qf sph\Nyh xU nghUsy; mi keJss Jfsfsp;mi kgGkh\NthJ vdgd mej g;
nghUs; , awgay; khwk; mi |t ] hFk; nghUsfl s ntggagljJdtjhy; VwylLk;
tpsTfis jwhgh ghughghk;

JjR kkyjpt ket PAffsp; kB ntggjja;tpsT

nghUsfi s nt gggglLj J knghOJ mjp; css Jfsfsp; mi kg gh pgi | Ak; mej
ghhpghdd tppi [tjhHNh RUgFjyh N h ek; gruthJ, nj UAk; xU nghUi s
nt ggggLj JtjhN\yh myyJ mgnghUs; Fs pt Iggjhl\vh> mgnghUs dJ  t pk; myyJ
RUgFNkadwe> mejg; nghUsp; epway; vej kKhwwKk; mi Ith;y mj ht J>
mgnghUs g ; ml qf @\s s stfspi vz z pi fay;vej khwKk; WLt jpi y. Mdhy;
mJ.stfspl mi kggy; Kkhwk; V\/ngfmJ xU Ftis ebpd ntggg J knghOJ
mj d; gukd; mjpubfpd >khwhf mN Ftis eBd FsptpFkpnghOJ mjd gde
FIWf|wJ
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, tt hwhf gUkd; khWghe mi leJ ks epw KkKhwkYKk; ngHJsfs;y VWgLk;
foF , awgay ; khwpgfs; vdW ngau , awgpy; khwwgfi s golt Uk; gl jjp;
ertk kwWk; t hAffi s nt ggggljJ knghOJ RUQFjys t ppi )

| @ Kk
Wry ;|af$Wfs czl. cUFJy;>nfhg);y;>C|WJy kw\k; Fs
rayfsw,nghUsrd,,awgay ep yapy ; khwnk; VagLk; mt wi wg; g

, awgpy ; khwnaf s ;

XU nghUsp; N japy;, i agy;vej N hU khwy i j Ak; epoj j hky; mgnghUs g ;
,awgay; gz Fspy; kI LN VwgLk; khwngt STF , awgay; khwwfs; vdW ngay
, awgay ;khwyj jg; G @ nghUs ;vdTk;cz thjpiy.

Gogsga jflhFk; jdi k (nefeTjjdi k) kwk; nkyyma fkgpsh , Offf$ba
gz (3> (eBi k) mlyjp ghFjjdik>fi upds> epws gUkd; Nghdwi t | awgay;
gz $XSs; rp. (awgpy; khwwfsp; gm nghUs; VMk; cUthjpiy).
vLJJfthhf>x ,wolu tisajij , Of Fk; nghOJ mJ ePrai | fpwW. vd P ks
tisajij ,Oggi ] rWna godu-md jdDila Mg epy tbtjjmpf kE’Lk
teji |l Ak; , kKkhwy | mN  , ugguy; tisak , Oglt kP Lk; gioa epyi
vibtijj; Jtpl NW Gj[a epyia vlLt Ijj, jtm NW g@m nghUs; VJk;
cUthtjgiy.

, awgRy ; khwy jp; 9z (s
xU , awgay ; khwyj j ol ; 9z (s ; gt UKhW.

, awgpy ; khww jg> G @ nghUsfs; Wk;c Ut hj a\/\glay, hy'

nghUs ;N jamy;, i agy; VJk; khwnk; epot | i LJff th gdptlb

c UFKk; nghOJ eE‘cUthfp\U , Kkhwn jy; gdpfl bapy k; eBY k fhzgg td

x Nu nghUNsadprWNanhUs;myy.

xU , awgay ; khwpk; vdgd nghJt i jwihypkhd JkskBjdi k nflez tJkhFk;

VLjJffhH thf> ebd ntggggljjohys> eftp fplffp. fpljj ebtpa

Fspi t f FknghOJ kP Lk;mN ebp dj;j ikgg; ngw , aYKk;

, awgpy; khwy jy; nghUs ol s N jpay; gz (fspy; vej] khwinKk; epot j i
J
nf

piy., Khwi |
yv

vLJthhIthf>xU jafjdz L xdwpd c UfFkpghOJ. jg k epy
kwik; jpt  epyj; jafk; ,w bYk; xNu Njpmy; ,iagpdj;
jatjJfstNs fhe gglfm.

awgpy; khwy jw; nghUsp; tz z ky t bt ks msTfsy; khwpk; epoyhk;
vLJJfthH>fmfw¢s ntILjy; kvak gY)d; CJjy; Nghdw ry , awgmy;
khwwgf s g ; nghUs @ ; tbtk kKW\k; ms Tfsp; kI LNk khNW« Wyl Lssi | ehk;
msplrk;myyth?

[y
q
he t

epy khwnk;
mdwhi thoty; ehk; fhZ k; ej ; vdgd mgnghUsp; , awgay;

klww_qus; Kffp_akhd nj.k.\dlv\th; K c UFj y; Nghd_w vsSs@a , awgpy;

kKhwpyj j y; VwgLk;epy khwyj jpd Kei Foisp;,gbjjJ epdt pJffyhk;

ry epy kbwngfs;got UkhW

c UFjy;
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Mt ah y;
cCiwy;
Mt pRUgF] y;
giaf khi y;

c UFjys> Mt ph y; kwik; gj qf khj y; it epo ntggk;nrYjjogltjhy;, it
nt ggf; nfhs; epolfshFk; xU nt ; nfhs; epotps %yf$Wsp; N fk;
mjpuggj hys>mi t N fkh ef Uk;

vipki wahf> ciwy; kwk; Mtp RUqFjyp; ntggk; ePfgglLtjhys
p;Nfk;Fiwjh;mit nkdthf efUk;,jjifa epoJfs;ntgg c kp;

S
hFk;mLjjggFj ay;xt N hU , awgay ; khwngf i s Ak; ghu fy hk;

j
%y f $ W
epoTfs
c UFjy;

xU Ftisag;css gdpflbfi sNah m z p;css gdp$op dNah
mi w ntggepyap;itfFknghOJ mji ' hy; eB Nafp, Uggi jg;
gm;ﬂﬂggﬁfs gdpflb/gdp$o;c UFt | ! 2 jbjf;$w KbAkh?

Ftisap; css gdpflb RWMWGH | j g ngWW c Uf p eBf
KhWe pw .

, j g ed ehk;mwp J

i@ kk; OTPRPEPOL | pt k;

it kOO g Kkk;

xU nghUi s ntgggglj dJjy; %yk jg k epyappled jpt epyfF khwiJ
c UFjy; MFk; khwh > xU nghU|s ot pFk; N\gh) jpt epyapy;, Ue) jg k
epyf F khwiwk; epoT c i wy;MFk;
Mt ahy;

e nfre t xU nflbi yf; NgpJkhd msT nt ggggljjm@ad ks el Fkpfs;
cUthpjpt epy el>ebht mhf khWwi jf;fhz yhk;

nrayghL -
gdpflb c UFjy;kwik;eBc i wy,;

gdpfl bAks eBk; ntt N W NghdW fHrmaspjhYk; , wz
el %f $Wshy; MdJ. eE‘Jpzk epyapy,;, UeJ mjhtJ
cUfpjpt epyfF khWijj; jtp NW Gp
cUthtpiy>ve khwKk; epot i y. leahy gdrbflb c
etht J , awgay ; KhwpnkhF k;

gdpfl b c Ufp ebhFk; , kkhwpy jpd k& ePojjp

fpljj eBbd Fsprhdnglbap; mjfFsp gFjay;ci wa i
kP Lk;gdpfl bap dg; ngw KbAk;
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v ks <khd xU Jz papd cyuyJkpghOd Jz apd css eB Mtpahp
Jz@apd cyutfipd.

Mf> Mtahy; ,U tifag; epOk; nfhipjy; kwk; Mt ahiy> nfhpjy;
nt gggglj Jjy;%yKksMt phy;, awi fapyNa ep Ok;xU epot hf Tk; mi kf pu .

nfhpjys> vdw epotg; xU jptk; ntggijpd VWN mjd; thAepyfFg;
Nohf pW . thA epyap; mjy; mi keJss %yf$Wsp; mi kgG kILl\k K hwink ;
mi lfpNadwmjyg; NW vej Njppy;,i alk; khwk; mi Itjpiy. Mi fahy;
nfhipjy;vdgd xU , awgay ; khwpkhFk;

xU jptjjpd ntggggljdknghOJ>mjd; Jtsts; mjp Mww yg; nwakaH
miptilfpd. Nghp Mwwi yg; IrnquTld:> stfs; jddplIN css <G
tprapdj;vjpnfhz L> xdi wnahdW tgffpjdpjdpa xOqgfwn h , | kngau p .
vihjJffHth> ebd 100°0C fF ntggggljJ knghOd> md nfhpJ et phf pu.
thvr\]'ﬁ%%yia mi lejTld;nfhpjy;ei IngWMpd. jpt epyap;, UeJ t hAepyfF

thPAt p;Jfsfs;
jptj;Jdfsfs;
Mt ah y;

maFk; nttNW
thgglLssJ)efue;gb,
css %yf$Ws;jptjjpd
Neffpefu ghg msT M
fyid tpL Mtphf ntsp
njhud Fiwyd tUpd.

jzz Bd; ntggepy eBd; nfhepy msTfF caupgiy vdgi j epdtpy;
nfrst nfh pgd Nghy;vej eH FkpfS k;mgF Nhdw i y.

Mt ahy; vdw Elgjjpdg; gadgLjjp fi uej epyap; css
mjd;epyay;css jg kqfis mjd;j@g kk;- jptk; fyltaw,,UeJ
KbAk kKlwapl %yk fly, elbd mjp guyss eyjjy; rpsT
gutyH.vavggpr.nU.,JN c ggs khFk; , tt WW nratj hy; # ua nt ggj
glL mjy¥ss eBdd nkJthH MtpHpd. ,Wpy; cgG eyjjmy;
fiwyg; css fiuwghd; vej ntoggepyaprk; mjpyss jg Kjij
nt s paWk; vdW jj gt @;mbggi lay;ekkhy;Mt ghi yg; Qued

nrayghL : 2

Mwhk; t Fggy; ehk; Nkwnfhz | xU nraygh bi d jw\ghl
epdTHuN hkh? xU msthd xU Ftisfis wvlLjJf; nfhz L
mt wwy ; xNu Fohap;, UeJ Nfubfgglt eBbd rkmsT epggdd hk;
xU Ftis e d rLk;ntaappy;itjNHK; mLjj Ftis ebd
epy ;i tjNHk; Rkhu %dW myyJ ehdF kz p Ney j pFg; gmF
, U FtlsflsAk gh”ngr’OJ> ntaagpwy; itjj Ftisap;
mjpsT eB nts;Nawp Uggi jf; fz Nhk; myyth? | jpied
ntggepy mjpupjhys> Mtahy; N fKk; mj puggi j f; mway hk;
ntggepy mjpubFk; nghOJ %YFSWSEF mjp rfjpfpljd>
mit jdJ ebByguggypled ntsplaw VJt hHpd > vdN > nt ggep y
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mjpuggi | Qued nfhssyrhk;

nrayghL : 3

xU thafdw f ; ; fg zjijAk;
vLj Jf; nfhssTk; , ; i RLetb d epggTKk;
UfﬂzqflsAk,JweJ , » U kz pNewtSfFg; gpf

eBtha; FWp@a fg z jjo;ePup
meeJ GrggugG erbLm>Mtrahy,

,Jye) Jz pi st f
Ngh hky ; RUI ba e;i)yap.yl\ka
vLJanfrsfp\U vd Tky mj
vd W ms p pNmk; my y t h?

4 LkarbsT j ot g; Gagguggw 5, Ued mjp %yffWs; Mtahypy;
g

xNu kh p@ahd U thafdw
mt Wi w ebhy ; eplgng xU fpzzj
t Rkgb Roy tpTk; gddu ep
frzzury kot pol; thWgLf|d
mjpsT Mtyahjyg <LngfhwW
fvatRkt\gm>Mtyahy|d,NfK

nrayghL : 4

xU M ok wyw mfdw
vlJJfnfhssTk; Mffg z jjpd
NewfSfF itffTk; xU ehs ; K
nj hej uTk; Vgl hky ; ft dkh , Uff Tk;
fiuwyy;,Ue) eB %yf$Ws; ki Lk:
kitk;tg z jjg;jqf apf Fk;

Mt ahy; vdw Elgk; Jz pis cyuyJdtd Kjy; k8fis cyutggd tiu
gadspfpw.

Mtahiy gnpFk;fhe ps;

Mt ahy; xU nkdth ei I ng\Wk; epol; NkYk; md jptjjo; Gwguygp ;
kKl LN« epot j hFk;

ciwy;
Fsprhdgnglbay; mjFsp; gFjay; i tffgglt eB NkYk; Fsped>c i wel

gdpflbahf khiWpwW. ,jy;jpt epyap;,Ue) eB-jg k epy et - mjhJ
gdpflbahf kHW g .
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_ gdpflb c Ut hFk;, egpot y;jpt epyapy;,Ue) jgk epyfF KhwWijj;
jto N nwej khwKk; epot jpi y>Nwwej Gpa nghUSk;c Uth jpiy. vdN .
ciwy;vdgd xU , awgpy; khwpkhFk;

xU jptjjpd Fsmpt pFkpghOd> mjd; Jfsfs; Mwm y , o0eJ mjdhy;
mjpltiltjd Nka Fiwpd. JfsfSTF Mww; Fi w h , Uggj hy; mi t
xd';vmademj;bkm;q;f;J>nqufptuthagﬁ;sJ.de>mj.;stfspI;eijYk;
Fi wt N ,Uffpd . vihjJffhHih> jpt epyapyss ek O°C fF
Fspt pfggLknghOJ> md ciwed gdpflbanfpd. Ciwepyia mileTld;
midjJ jptKk; ciwe jgk epyia epyapk; css Jfsfsp; mi kgi g
golt Uk;gljjg;fhe yhk;

Mt pRUQFj y;

rikjj cz Tg; ghigjagfi s %bAss jlLffis mfwk; nghOJ mjd;
cngJpKOJk e ;jpi yfs;f K;
d?

he ggLti jg; ghumeth myt h? mjd;fhe

et p nt spawp NkNy vOfpd. mtTz tpd %ba
p Fiwhd ntggepyapg;, Uffp. mjdhy; #1 hd
by; Nghd knghOJ | dJ rfjpa ,offpd: mjdhy;
dhy; et p %yf$Wfs;xd;wnade<qJ>nqufp
s;,izeJ efpd . xU t PAt y;c s %yf$Ws;
Uqt peBkkH pw .

p gwwp gbf FknghOJ > ebt my; , UeJ Nkfqgfs;
ffyhk; et pRUgf pNkfqfs;MFKk; myyt h?

; RUf f p elkkhf Fk; epot = Mt p RUgFjy; vdW ngau, Mt p
;jptjjpd ntggggljjp kP Lk; Mt phf khww , aYk; vdN >
epoTk; ,awgmy; khww\k. , egpotygs thA epyap;

kgG N W kh p\k; , Uf Fk; vdN > Mt p RUgFj Yk; xU , awgpay ;

W
pR

t hA OO jpt k;

j pt k; 0T t hA

~ xU thAtpd FsptpJ eBkh Fk; epot pf Mt p RUgFjy; vdW ngau, xU
jptjjpd thA epyfF ntggggljJtjd; %yk; khmik; epot & Mt ahy; vdW
ngavuy;

gi qf kh y;
_ ry tEfspy; fwik; wapltgglj ghy j RJggl s > vgnghOj ht J f wikk; ¢ Uf p
jpt khdi j ,mmeHwEIs
mtt AW epot j yiy myyt h?
ehgj y &; Ngrdw ry jg kg; nghUsfi s ntgggglj J knghOJ
epyfF kmkky;>l\bwl thA epyfF khWpw . ttthHZKerDyaw,, ed
thA epyfF nghU ts,th\k epot M gj gf kh y; vdegau

Nkwnrbdd  midjd Ki wfspYks ntggepyi a khwknghOJ nghUsfsp;
ep yap; khwpk; VwgLf pJ Mdhy; mgnghUsfsp; Njamy; ,i agy; vej khwKk;
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epot i y. ntggepyi a khwkNghJ ,tti z jJ khwmgfi sAk; k® nraa KbAKk;
nghUsfsp; , awgay; ep ykhwk; vng , awgay ; khwwN\k  vd W ehk; mwdt hk;
Mi fahys> Mt @ah y; nfhp;y MtpRUqFJy>cUFJy kV\N\k ciwy; Mfpai t
, awgpy ;epoTfNs. vdN >, dj Jk;, awgay; kgt Ns

nrayghL : 5
gi qf khi y;

xU g8fhd; fagzjjp,rmsT fwadij vijJfofre L mjid xU
Jla fzzh Gyhy; %bTk; Glyp; thaggFjapd rpwpsT gQrphy;
mi lffTk; fgzjjpd #LgljjTk; jpk epy fwok; jpt epyfF
khwhky ; Neup | ahf t hA ep yfF khWw i j g; ghuggtf s ; myyt h?

mkNchd pk; FNs i WL vdw kwowhU nghUS k; gj gf ki | Ak;

gbf khf Fjy;

KdNy Fwggpt yi ynad® ks> gbfkhfFjy; vdgdk; xU tpkhd awgRy ;
Khw\. gbf ki Fjy; %yk; fi vej epyay;css khRffi s ePf KDbAK; xU #1 hd
nrwej fiuypy;, Uey gbf gf i s g; ngWk; Ki wafF gbf khf Fj y; vdegau

fly, eBy; cgfis; fiuvej epyap; ,UgijAk; mtwi w Mtpahy; %yk;
Jlai kggljjyhk; vdgi j Ak; ehk; mwh hk; vd@ ks Mt phy; vdw epol rpwej
Jlai kggLj Jk; Ki wvdW nriyt jwipi y. Vnddy ;fi vejepy khRffi s Mtahy;
%y k; ePf KbAK;

NcY ks> Mt gh y; %yk; ngwggLk; gbfqfs; mst y; rpyahf , Uf Fk; gbfqfs;
tbtjijAk;njsphg ghtf ,ayhl. vdN >j@ kg; nghUsfi s gbfkh Fjy; %yk;
Jlai kggLjjyhk; ngua gbfqgfis mjd; fiuwyfspy; , Ue)J ngwlk; KDbAK;
gbf ki Fjy;  vdgd xU gppnjLfFk; Ki wahiTk; J}ai kahf Fk; Ki wahf Tk;
jpof .

Nja@ay;khwmqfs;

khwglt N jamy; ,i aAld; Ga nghUs; c Ut t N hL> nt gg\Nkh> xs pah

nt sapggl N h myyJd nghUs; N W nghUsh khWwt N N japy; khwwgf s ; vd ggLk;

, UKG JUggbjjys ghy; japh ys> vYkpi rr; rbW d; ri kay; Nhh <gLk; t p d>
i PiY; nrayfs;Njpapy;khwwqfSfF vLjJffHLfshFk;

N jpRy; khvqufs ki Kffyakhdthk ek; mdwh t
nghUsfs Njpamay; I'ww\qfsw;cUthdltNa
Jtjjpd vLJJl u Fk;t pkhf got Uk;ry gadfi sf;f

gLk; jh coFsy; , UeJ gy
; gop nj L f ggLf ol wd.

f hggu ry Ngl ; gbf kHf Fj y;

xU Kfitag; 100 kpyp ebd vLjJf; nfhssTk; mjid edF

nf tpTk; Jlai kaww fhggu, ryNglbi d RLeBdy; njH uwl
Ny I‘NN fyffTk; fhgguy ryNglbid RLeBdpy; njHud NujthNw
; fhogy ryNgl bi d fi ury; Wibkgi unjlueJ njhHuw) NUfTks
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mj ht
NLH
itff
cU

J l\kYk N ufgglk; fhggu ryNglL fi wryp;fivah ti unjhul
Tk fluy edF nfhpjgds mid xU fzz hoj; jlby; tba
Tk; ry kzp Newfsy: fzzMjjlby; fhygu fyNgi; gbfqfs;
thgi | g;ghlggﬁfs;

ii. njluwrahd gy Njapy;khwwfsphy;kUedfs;jahubfgglfpwnd.

iii. gyYNW tifahd Njppy; khwofsphy; gsh bfFfss> Nhgtss
ryltfflbfs;>t_l*rldJ,Jnltraqfs;>mkp7qfs;>chqfs>c g s; kwi\k; , dd gw
nghUsfs;Nghdwi t jahubf ggltpwd.

iv. gyNW tifahd Njppay; kwnwfi sg; Muarrp nrat jd; %yk; xt nt hU
G @ nghUS k;fz Lobff gglf m .

Gm nghUsfs; cUthJlds NW ryg epoTfSk; xU Njppy;
khvwwxﬂnngJ efp of i a

nt ggksxspmyyJd N WVNDK;fjpt PRc z | hfyhk;
t Pk;kz jj;khbmiNkh myyd Ga kz k;c Ut ht N h epoy Hk;
e khank; Vgl y hk;
VN Dk;t hA ¢ Ut hf fyhk;
gl t hR nt bJ;y, N japy; khwkhFk; glthR nt bf Fk; nghOJ nt ggks xsp

xy;kw;/\k t;kag; h  thAffs; ntsppggll RwMM#oiy khRglLjJk; vdgd
wej N . dhy; jhd; ekik glthRfSId; tpsah NztIhk; vdW
m\AﬁV\d;ggLfmU

cz Tg; gihyjats; tP hFkpnghOJ> mjyhled Juehwk;
t R myyth?, kkbwpj jpd N jaay; khwpk; vdf ;nf hs sy hkh?

t Fggi sap;fyeJi uvatb c kd fUjJffisg;gjpl Tk;

eWfma Mggs; Jz Lfis ehk; cldbahf czz hky; itjjpejhy;
gOgCepkhf khwo it i j ftdpj ool s ;

N hy; ePfpely; i ff gglt cUisffpgk mN ntzi
khwhi > nt Ib i tffgglt ;pﬂ)fha e}w« khwapggi j Ak; f
nghUsfs;cUthtJhy, ,j jirfa ew mmqfs;V\Agprlwd
tFgGspl;gbff , UffmEs;,it midjJk;Njapy;kwwfs

fyedJi vabb ¢ kJ tpliaj;

j Uf

jhtuwfs;xspNuif vdwt i
j ahuggQi | mwp“bJ g s ; XS
ijyay, hwk ; vd f ; $w aYkh?

, UKG J uggbj j y;
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CvLjJdffn L vd Mwhk; t Fggy ;
gogbjjy;vtt AW N jaay; khwnk; vd w

Ug pjjy; vdw khwk; , Ukgk; nghUsfi s ghpgi | ar; nraJ

nkyy mopi t jk; Qqus:>fggyfs:>fmfs;>ymanﬂ ghqus,
nghUsfs; , Ukgahy; nraaggltjhys mit JUggbjJ
g 9z ,ogGngLk;fohz gJ JU c Ut hFk; Ki wahFk;

, UKG+ Mfrpd;+ eB— JU
Fe + 30, + 2H,0 - 2Fe,0;. H,O

UkG JUggpff Mf] pd; kwk; eB , wz Lk; (myyd) <wggjk; KILEN
l\g?lkhdd xU Nis fhwvy; <wggj k; mj pkhf , Uggd > JUggbj j Yk; t p ut hf Nt
el f Fk;

JUggbjjiy vtt hWjLffyh?
Mf] pds el ettt @\l d; njH UG
S

h W
; kP nkyym gl ykhf ngag i | Nah
,jjifa glyqti s mttgnghOJ GR J

vupy ;

fHpk; vupy; N f ki ep Ok; khwyj j pfF LJJffHL MFk; xU fhHpjjpd
vua i tfFk; nghOJ> mjypleJ fhugd; il ] L> el> et p G f> rhkgy;

Mf i
Nghdwi t  ngwgglfmd. ,ef nghUsfis ,izjd kPLk; tHpjijog; ngW y;
,ayhJ. vdN >, Jd xU ep yahd khwpkhFk; an?I*O >kfdPak;enlhlz L xdw d
i

vuai tjJ meerboT vej ti fahd khwk;vd ti
eBfs;vdd fle fpEs?

jpfoGkLk; ntz z w xspy; nkfdPak; ednh vuijf; fhe yh; vudk;
nkfdPak; elnhtpd xU fzz hoj; jlby; ePbdhys ntz z w J}shf rhkgi yr;
Nfubf KbAK;

f wy ; nkf d Pak; el h vudk; nghOJ > nkf d Pak; enh Mf] pDId;,i z e
nkfdPak; Mfi] L vdw @ nghUs ;xdW c Ut hf pu .

golLj j y hkh?

weafHuub + yEeBiger - CwsafHub
B BENEVD

Mg + ) » IMgO

nkfdPak; Mfi] L vdw NuWkk; ntz z w rhkgydl}s; Nghy; fhz ggLf .
nkf dPak;enl h Mf] pDId;,i z Ak;epot ;nkfdPak;Mfi] L vdw G @ nghUs;
xdWc Uthjhy;,J Njapy;khwwkhFk;

ghy;japhy;
ghy; japhy; vdgd kBh tpdffhd vLjJffhHL vdgij ehk; mwi ks

Vndd;japhd go; vkKi wapYk; kP Lk; ghyp dg; ngw KbahJ. ,J xU N jp@ay;
kth\kth ghy ; ja}DIH:k epot pd NKYk; mw hkh?

[nrayghl :7
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rovMa msT kfdPak;edh;Jz L xdwmpd vihjJ mji d xU kz yjhs;
nfhz L Rijk;nraaTk; R jk;nraj nkfdPak;end h t |, Lffapd;xU
Ki day;objJ kWKi dapd R uy;fHb vubf Tk;

| y;vdw epot ;]
nghUshfr N ey |
L>mJI¥ rops T j
fs cUtth
|tffyH<;> Mdhy,
jd[ kAk ry kz pNewgf sy ; vLj s
R t Ak; eaKk; , Uffhl. C 1dbj
japp dAK; R t]Jgighyd N Wghl

nehi pjy;

,lypkhT jahwpjy; vdg) kBh khwwj jpi; vLjJffHL vdW Mwk; t Fggy ;
gbjjJ cafSfF epdt pJffylk;

<t kwk; rgti f ghf Buahffsphy; rhffi u; fi wypd Myf  hyhf Tks
f hugd ; |IMf;] | if Tk; khWk; epot pd= nehj pjy;vdW ngau;

_,ee;botplg czthd Myf" hy d kP Lk; rufi vahf khww , ayh)J. vdN >
nehi pjy;vdgd xU N j@m@y; khwakhf k;

ri kay; Nh hTk;vYkpir rhVWk;,i z Ak;t p d

ri kay; Nl h vdgd Nhoak; ig fhugNdl; vYkpi rr; rbwwy; rpud; mkyk;
,ttpz i Ak, fyfFknghOdJ>xU N jppd ei | ngsW Nhoak;rpNi ; vdw
; eBks fhugd; i1 Mfi] Lk; ntspaWpd. ,tNjptpdapd gpi Uk;
jr;rkdgh hf vOjyhk;

N bak:i g fhugNd |l ;+ rpub; mkyk; — Nehbak; rpNid ;+ fhugd;i | Mfi] L + eR

nrayghL : 8

ri kay; Nh RTId; vYkpirr;rhwwp df;fyejhysfhgd;il Mfi] L
cUthpFkpfsh nt spaWksmj Jld;xU c gikseBk;nt sapgglk;

,eepotpdr; nraa xU Kfitag; 10 kgp vYkpir rhwp d
vihjJfpnfhz b>smj;rpdrpph ri kay; Nhht pdr; Nu(f N z Lk;
,w L nghUsfSKk;,iz Ak;nghOd fhigd;il Mfi] L “ p 7y vdw
Xi rAld;Ei u3Jg;nghgFk;

xU N japy;khwk;epoj;jFef fhez gfs;

glthR ntbjjy;xU Nja@ay; khwpkhFk; ry ti f glt
nghOJdksry tif glthRfi s fbdkh nghUsfi s |tj.,J j 1
vdaN mOjjk; juUtjd; Kyk; xU Njpay; khwjpd
fhz f bk

Rfs,Rtww, F
LknghOJ k; f
C d

mbf
nt bf
Ut hfyh; v

K;
K;
W
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vYkpi r rhwwp d NHh ehy; CwW( nghOJ Equg, ngf‘qufhugd i
Mfi] L cUthijf; fhe fpwk; ,U fi wYk; fyfFk; Kd |ng,nngJy,
epot jwiy. vdN ,U nghUsfsp@;,i zjYk;xU ijkmw\k epo Nghd khdJ vd
mwb bk ;

3

Nf itffh muopaAks Nfitjj rhjjpdAk; ehk; Rt Ak;
tNwdit! ,ef vihjJffhbys>ri kay;vdw epol , ef khwyj j pf hd

ssd. me\ d; | Fj msT eBpdr; NL;.,J> ntggggLJ;p Nfitf )
uv,rapl i di kAks Ri t Ak; Kwy k; khwp bf pd . fhz @k; xU N j p khwnk; e oj j
j Fej J vd Vi INahk ;

ri kaypy; td] g”apl gadghL ehk; mwmej N . jhtu vz nz afsypy; lof d;
Nufgglt td] gipc Uthml. ,ttpdays epfy> gshbdk; myyl gyt\vbak
tpdA+f@ahf g;gadglLf pu .

el vdw N jp; Nkk; vej chz;b
meely; ry Jsps; mkyjjpdr; Ny J
gop f mileJ i 1dd; kwk; Mf];[)
ko rhuKk; xU N j pkhwpk; epoj ;N i t ahd

nghUsfs; fyjjys nt ggks xsp mOjjk; nfhjjy; Ngdw rp
fhez pshy; ijkh/qufls c Ut hff Kb nj hFf fyhk;

xU N jppy;khwy jpd R Lk; FwaBfs;

xU NhidfFohay; rwpsT Jlshifm Kli
; rpV Fkpfsh fhugd; il Mfi] L
U nghUsfSfF ,ilag; Njptpd
s,nts;th\dy vd W FwaPbd ; %yk;qu X

nt
C
m

glhtiu e N Uf Fk; Mdhy s
FﬂthJFgg}WF doljjptys eB
W khWM g . , eepot ol %yk;
Q) nfhes KbAK:

x|l Ll d; vYkpi rr; riwwp dr;
'[|"tljr N’hjldf Fohap ;

potij ,J RIprJJ vdN >
U N jpRpy; khwk; epogj pggi |

I
c U
e

pak; Mfi] L) eBbdr; Nu Fk; nghOJ mj ps T nt ggk;
pk;i " lwfi] L) cUhm. ,J xU Njppy;
Bk,tpdthlj mit ,izjyhy;c UthFk;ntggjjd;
%y K; Fw;gghf ms p MK ;

mdwi k; ehk; ¢z Tg; g hgjqfs; ri kffpaks gh;mts;_
mtw w; Rjk; nrafpuk; xUNis kPkhd rppsT cz Tg; ¢
gh;pg;]f fOt Kky; %ba epyag;xU ehs;tplitjJ>kWehs; mejg;
| pej hy ; h;plqtsg,,Ue.J Juel‘ww\kthlj C z whk; Vndd;y;>cz
anLgNghy vdw N jwak; mgF epoelssjhys mej khwyjpd
Mk; de> kz k; khwp J uiehwpkht Jk; xU N jp kKhwy j |

xU , Ukghyhd Mz pa ry ehsfs;eBy;Ngh L i tjJ>gadumji dg;ghuf Fk;
nghOJ nrkgOgG epkh xU glyk; Mz ybky,,UggI jf;fhz yhk; JUgg;t»J;y vng
xU N jamay; khwpk; vd ehk; mwit hk; , UkG Mz [a;i epvk hwink ; Jperbotp
R Lk; f hez yath

_ #Ihd ghyy; vYkpirr; rbwwp df; fyejhy; ghy; jped japhti|
jap;, vdw t 8gbT c UthJ vdgd #Ihd ghYfFk; vYkpi rr; rbwWM Fk; |
epOk;t pdap dr; R Lk; FwaPhFk;

Fkpfs; ntspaW y; nt gogk; nt sapggljy> emkhwnks kz — khwpk; myyJ
t&gbT cUthdJ l\ghdw FwaPf s s me;r rejuggfsy; xU N jp khwk;
epoedssi jr;RLIpd vdj;njhFjJf;Swyhk
nt gg WG kwik; nt gg ¢ kp; N j pkhwwaf s ;
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, awgay ; kKhwak; Nghy N> N jmpay ; kKhwnKk; nt gg WG kiwpkhf Nh my y J
nt gg ¢ kp; khwnkhf Nt h , Uf fy hk;

, e nrayghbysmkkhz t u NhgQ§ ;J}S1d;eBbdr; Nu Fk; nghOJ nt ggkhf
, Uejj i Tk; FSTNRRId; eB; Ny Nghl Fspl;nah‘ Ue;jh‘ nrhddhy myyt hl
nkf d Pak; el h vqé\knghOJ nt ggKk; xs B\k; ntsp\bwyaljg, ghyj epst pf Fk;
mN Nghy > kuk; vuknghOJ ., kkhh ppnt ggj i | nt sphk; kmpgf STF nt gg c kp;
khwwgtf s ; vdw of f gglk;

nrayghL : 9

, U khztiu miojJd> mtiu xU fufi sAk; ePir;
p mtUila xU c¢cssqifapg; xU Jsp Nhg;
Aks kwnwhU cssq;fag;xU Jsp FSTNH pdAKk;
ka Nhgg; Jlsp dAks kwowhU c ssqi fag; xU
fNh pdAk itjJtpTk; NG Jls; mlgf m |fag,
Hifs; edr; Ny J> mkkhz t u vtthW c z wjhy
1 Tk; godu> kwanU i fapYss FSTfNH p; Xud
;eEthr NufT

FSITNHhR d;eBdr;NuFk;nghOJd vtt hWWe z & ha?

NhgG; JIS1d; ePu; Nugj wks FSTNN {Id; ePu;
N wgj Wwkk;, i INa css NVVg ahl) ?

ry khwpngfsp; nghOJ nt ggk; ¢ wrgglfpw . vijJffhthf > eB ntggji
C\A@.rp_eHTUaHp\U mNNghy gd;bflb ntggii] VWA\s c Ufp eff pu > ,
ntggiij c waRk;khwwfs;nt gg WG ktwngf s ;vdw of f gglk;

fly - xOqF kwik;fhy — xOqfww khwpk;

khwak; ep Ok; fhy i Intspap; mbggi |ays khwpgfi s fhy xOgF khwk;
myydJ fhy — xOqfww khwpk; vdW t i fggljjyhk;

fhy xOqF khwwfs;

wogbt fhy ,ilntspp; khwmofshdJ kP Lk; epoejhys mJ fhy xOqF
mqufs vd ggLKk;

Gkpp ; Rowrp kwik; RMM ys , jajdbg kz pnfhU Ki w fbf hk;
mbf fk; epoT>fbfhyjp; neb — Ksjegp - Ks/kz p—- Kssp; XItk; Mfa ry
fhy — khwpgf s hFk;

xtnt U t Ul Kk; gUt qf s; khw J. ki offhyk; Kjy;Fs
Fspfhyjjped Nh Iffhyk;t UtJ Nghdw t. Ehk; xt nt hU
khwpk hFk; Fspf hyjj;vdd ti fahd Mi lfs;mz pdvk?

Nh [ffhyjjg;vdd tifahd Milfs;mz [ ak?

Ut J kwk;

pf hy k; t
t Ul Kk; mD gt pFk;
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jdi kKAK;
W ) gUj jayhd
tNwk; Vndd; Fspf hyk; Fsprrahf TkesNh | f{hyk;nt ggkhf Tk;
iy ; ePk; Nh Iffhyjjp; Fsp; ghdqgfi sAKk;
_ el> fhgp myyJ ghypd gUf 1Rk ptk; , kikhwwaf s ;
hy ; WLk; rR b~z jijg;nghljjJd.
guUt gqfs; kKhW Jk; mi jr; rhueg thdpy khwW Jk; epyahd mrry; RoYKk;
Ckap; Rowrpahy; epofmw . , aw fag; gUt fhy khwwfs; VWwglLk; epolT fhy -
xOqF khwnkHFK;
fhy — xOqgfww khwngf s ;
xU Fwogpt fhy ,ilntsmy; kP Lk; epohi khwgfSk; rBmw fhy
i Ints@ay; epOk; khwwgf Sk; fhy — xOqfww khwwgfshFk; vuai y ntbjjys
eLffk; VwgLj y», bAld; $ba ki onghop pi; nghOJ N hdWk; kady > f pbnf I by;
k;icss ] tk@sp;,ilgglt njh yty; XLk; MItffhud: Xl tks el dk;
gt Ui la fhyfsp;xOqf w khwngf s hFk;
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7tJ mwbpay;: 3
myF -1

Xs@ay;

Ei oAk; NghJ> mqgF , Uf Fk; nghUsfs; c qfs;
BfF xdwpd effs;xspr;nralAk;nghOJ>mi way ;

hz ,aYfpd. ekkhy; nghUsfi s vithw fhe
gt FkiNghd > G jfjjpl; k& t©k; xsphdJ>
zfis tejilfpd. Xspvdgd eki kr; Rmwpc ss
wwypo; xU tifahFk; Xspa ek; fzfs;fz Lz he
XSIO vdgd kpTk; mtrak; , gghjjp; xspag; gww

wwy ; %y khfjjpotd #ha X
#ha xspar rhingdssd. k
fhhgh ~ | NI > Qj
,nfrsfpwd. jh ug
Mf;rL kwk; G pp;

i f vdDKk; epol %yk;
fsp; xspNhif epotpf

Xsp%yqfs;

Xspa c k®k; nghUsfss xsp %yqfs; vdgglk; xspag; gyN W %yaqfs;
jUfpdwd. xsapl;%yqfis , Uti ffshig;gmbfyhk;

1. , awm f xspoyk;

2 nrawi f xspPoyKk;

, awm f xspoyk;

,awi fanfN xspa c k@k; nghUlfs; , awmi f xspoyqfs; vdggLfpwd.
#had; xU Kjdi kahd ,aw f xspoyk; MFk; thdy; kpDk; elrjjpgtS ks
# hai dg NghdNw xspa cUthFfodwd vdpk; elrjjpgfs; # hmdpkped
njh ytg; cssjhys mit jUk; xsap; msT F Wwh cssd. ,up; rejpd;
xsp')aj;jUf}wJ.rg cappqgf Sk;xspa c kk;jdi ki a n\wwbjffnm , 09z G
c applqgfsp; “capp xspyy? vdW mi offggLfmd. ,jwkf; fhz k; mttif
c appgfsy; VwgLk; N j pkhwngf Ns MFk; ko ; o
jhtugfs; kKwk;ry EzZamfs;,awtfath XS

nraw f xs poyk;

f
kol ,GF pn[ yypk@sry Mofly;
pac f|dwd

a

,awm f xspoyqfs; NghdW myyhky s> xsp ar; nrawi fahh c k®k; nghUsfs;
nrawi f xsp %yqfs; vdggLk; vhdk; nkOFt hjp R hy vipt gsfF> eahd; t gf F>
Nhbak; Mtp tsfF Nhdwit nrawif xsp %yqfSfF cjhe qfs; MFk;
nrawi fahh xspa c k®k; xsp %yqfi s %dW tpkh tifggljjyhk; mit
gol t Ukhw

1. ntgg xsp%yqfs; ry nghUsfi s mjp ntggep yawy; nt gggglj J k; NghJ
mit xspa ckpj; nfHhgFfpwd. mp #lhd , UKGE; fkgp rp gG ew
xspa c kpf
vLhj JffHL: thk nkOFt hjpntz Rihhvipt sfF Noghdwi t.

 thAt pff xsp%yqfs; kgrhiijf; Fiwe mOjjk;nfle | ry thAffsp;

topa nrYjJdknghd> mtthAffsp; todha kpdmfk; VwlbL xspa
c Ut hf Ffpw.
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vLjJffHL: eahd;t pfF>Nhbak; Mt pt gfF Nghdwi t .

ehk; t Pby; gadglLjJk; Foy; .t|sfF (tube 11ght) xU

t PAt i f xsp%yk; MFk; ,J xspiyp; %yk; ekfFf;fz Z
jUfpd . Fohap; topa nryYk; k|c|Nthk> gh w Mt paj
Fiwej miyeRPk;nfhe { Gv Cjh;fjpfis c UthFfpw.
Fohap;c I gFj mpy; Geggl t ghl QU] d;Nky;t ©eJ Foy;tpfi
nrafpowd.

Xsap;9z (fs;
ggF”ag;>xsyapi gz fi s MaT nraN hk; Xsa@;ry mbggi | g; gz Fs;
f Ro an_ffggIL d.

xs @l ; l\bhtNhng;QZG
xs@ap;vipuspjy;gz G
xs@@ ;N fk;
nghUs f NshL xs@p;nrayghL
e xspC LUTKk;jdi ki ag;nghUjJ nghUsfsp;ti ffs;
« epyfsp;c Ut hffk;
* rkjs Mb kwk;gigqfs;
epkh y
xspp;gh j
xspvtthWnryfpuJ'?
mlhej fhfsygs kugfspl; fpsfsp; toph #ha xsp CLUt p; nryti|j
ghty j P f mhah?
e cd; tPpbd; rpkz t; Rih rfW Jisfsp; topha #ha xsp tUtI ]
ghhy j pf f phah?
Nyrivt sffp;xsptoda nrytijg;ghj pffmhah?
xspahdd NehfNHh by;gaz pfp. md jdDilag;gh jia jddpirahf

khww , ayhJ. , JN xspp; NelK NH Lg; gz G vdggLk; ,J xspap; Kffpakhd
gz XS s;xdwFk;

xsphdd Neh NH b nryYk; xsphdd jhHNd tisel
nryyhd. , JN xsp@d; N‘HLg; gz G vdggLk; ,J xsp@;
Kffakhd gz G MFKk;

Crpyi s fhkph

CrpJis fhkph vdg xs@mp; NefNHLiggz gpd Gednfhss cjTk;
vs p kahd xU f Ut pMFKk;

NkNy fHtigglbss glky xU Crpydi s fhkpht o; kh ppaf; fhLfpu.
‘oovdgd rpa Crpahy; Nghgglt xU Ji s MFk; XY vdgd nghUi sf; Fwbf pw
KWK Y'X" vdgd XY ,d;glgiijf; FwofpwW. xsphdJ Nehf NH by;nrytjhy; X
ypeJ t Uk; xspfjp XO tophf teJ jpuap; X | teilfp. mN NhdW'Y
ay e t Uk;xspfjm; YO tophf ted jpuag;Y!Il tejilfpd. ,tthW XKkwk;
Y ,ilagpe tUK;, fjpis; jpuapy; Y kwk; X' ,twwwfplNa tefjilfpwd.
jpuay; N hdWk; Y'X vdgd XY d; glgk; MFk; jpuay; N hdWk; YX' vdw gigk;
jerr]glr:vfrf;hr_;dlulf.FLpung; gjph G fgglj;jflilg; gadgljjphy; epejkhd ghgk;
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vj mus giG , _ ,

xU Kfk; ghfFk; fzzh ek Kfjijg gpipyptpd. mirtyyh eR
epyap; gw> Rwss fHrpisg, gpjpgyptml. fz z hobay; ek; Kfjijg;
ght FkNghJ > Kfjjyled t Uk; xspfjpfs; fz z hbap; gugp; Ny; gL kP L
t Ufpw . xspfjpfs;vtt hW gbp oy pf gglf o wd .

xs@p;vj pus gy ; gadgljjggLk;ti uai wis;

sI\JAL;ch vi purs p FK; guggw 5 gLk xs pfj i oLf j iy vd gglk; gl jj ;PO vdgd oLfj i

vipus g fjix vi puns pFK; guggl s gLfj iy t ©Ok; Gsaypled kP L t UKk; fjiy
vj muhs o £ j iy vd gglk; gl jjp;OQ vdgd vjpus g fj iy MFk;

gLGssp vipus pFk; guggy ; voS sy ; oL j i t ©f wN h mgs s pglLGs s pvd ggLk;
gljjy; O vdgd gLGs s pMFk;

FiJfNh: gLGspp; toph vjpuspFk; guggmfr; nrqFjjhf ti uvagglk; NFhL
FiJfNhL vdggLk; gljjy;ON vdgd FjJfNH MFKk;

gLN hz k; gLfj i PO wWFk; FjJfNhL ON wkk;,i INa css Nhz k; gLN hz k;
MFKk; gLN hz k; " vdf ; Fwogp ggLf pw .

vipus pf Ntz k; vipus g fj iy OQ whks FjJfNH ON wfk;,ilNa css
N hz k;vj puhs g&F NFhz k; MFk; vj puns g N hz k; v* vd f ; Fwagb ggLf pw .

xspvipuspGtpps;
1. gLN rz Kk; (i) vj pus g ;N e Kk; (1) rkk;

i=r
2 gLfjbe-FjJfNhL kwk; vjpus g fj e Mf@i t xNujsjjp;mi kAk;

vLj gffHL 1

o dijjy> glfjm AB, 27 Nh jij FjJiNHLId; VWwljdfpd. Vdy;
vj pus K Nhz j § ol kj pGvdd?

j BT

gLN hz k; (i) = 27°

vipus gGt papl gb

gLN rz k; = vj puhs g N hz k;

vdN vj pus g N ke k; (r) = 27°

vLjJffHE 2
X o xsptjp vipuspQg; jsjjp; ol 4 Nhzjijf; fpljjsjdld;
Wglj Jfmw vdp;

i. LNtz jjo;kjpGvdd?
ii. vipuspE ;Nhz jjpo;kjpGvdd?
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oLfj f Fk;vj pus @ fj f Fk;, i INa css Nhz k;vdd?
vjdrr;d;ngmeJbe vipuspFk; jsjjmFk; ,ilNa css Nhzk;
\ ¢

gLN hz k; =:1 =90°-43°=47°
vipus g N hz k;=r=1i =47°
1+r=47°+47° =94°

x=90° -r=90° - 47° = 43°

vipuspgo ;ti ffs;

fz z oay;ek;ghgjijf;fhe {dwk; Mdhy;t Pbd; Rt hy;ek; gbgji |
,aytgiy Vd? ,wl gwESk; xspa vipuspfpwd. Rth vip
xsahdJ ek; fzfis te)J miltjhy; ek; mjidf; fhz Kbfml. R h
vipuspft iy vdy;ekkhy;R i ufre , ayhl.

xsphdJ>vipus pGt paplgb mi dj J ggugt s Y k; vj muhsrb ggLfp vdgJ
ehk; mwej xdW. xspp; vj IDILhSIQG ppnraythJ guggpl ; t bt j i j g; nghUj jJ
mdW. NehFj j hd gugﬁ‘s;,N‘hz w s ; ka; tlsejgungs, N@Jhdw mi dj J
tlfg,g_ugﬁsp/k:>xsra|d;vm G pa e@ bfyhk; vimus pFk; guggmfr;
nrqFjjhf xU Gsppy; JfN‘ ti Kb hald mgis s @y ; gLN hz Kk;

gwG t ot ogghd Jk; rkj s khf Tk;
k xNujprag;mi kAk;

p
vi puns pEF N hz Kk; rkk; MFk, puhs
fINF L

, Uggpl > guggpl ; vyyhg; Gss hspl; Fj s

vdaN ,iz fjpfs; nf i t ot ogghd rkjs pl
f]

te) Fwggbt xU N jjg; vi LEpd Vi mus BigoLk; 1) B
(0]

NKy ;
S .
, iz fjpENs. vdpk; t ot ogg ; xU gugpdf; fUJFf. [ t1i
f
j

K;

tif
nrhunrhugghd  guggy ; Xh xspfj ep Ok? Xs rbfW! wapy ; xt nt hU
fj k; nrhunrhugghd  guggy > 9l j j tOf g .

ABCD kw\k; E vdw | eJ gLfjbfs; xU guggp; Nky; t ©@fpdwd. mffj pfs;
gLk Gsspspype) ti uvagglk; Fj.JfN‘H_fs fU k e Nhby;tiuvaggllh ‘ON’
vdf; FwapgglLssd. vipuspG t pap; gb A" B ,C D kwk; E vdgd
vipus gt fjpfs; MFKk; gij[blfS xdenfh:lW , iz aht | Uej
vipus gE £ pfs;xtnt kdWk;nt t N W jprag;nryfpdnd.

, 1t hW  vjpuspgG  vdgd Uti fag; ei | ngWM p dg|
pnhser ,guthot ogghf Tk; rkjskh‘tk,, Ugg|d;>x0qfhd vim
qufhd vipuspgy; oLfjpfsy iz fjpishig; guyg;
,izfipfshhN vipuspfgglfpwd. gug nrhunrhugghf
vipus gG ei I ngWk; , ttif epoty; vjpuspopfg; gol;
jprag;nryfpwd.

; tFggiw ntsprjJld; cs
VJIU'lfBIQQIWF clgLfpwd. xUN i

Uggﬁ,rddy,tomh tUk; #ha xsp@

mi wapl; Nkwi uf Fr; nrdW t pk; NcYKk;
mffjpis; nryyh ,jdhy; mi wad; ,IJ
hy; mi wap; Rt HSk; ji uAk; t ot ogght
; gl xOqfww vjpuspgG mi leJ miw
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xspfw wap;ti ffs;

J gy xspf]
shN h>

tUk
ffmeeJ

MJ t Uk;

'MFk; /gs h~;
Xspfw wapdf
xU Gspp; Ftrbf KbAK;

, Ui w xdwy; xU kptsfif xsp t bkNh) xspahdd
KOt Jk; cldbahfg; gulfpd. xsphdJ> N fkhfg; gaz ggN > , j wF
ntwwjjp; xsphdd>netfF 3 ylrk; fkPnjh yT nryYk; xsp at
vej xU nghUS k;gaz pgj i vy.

xs@Aldhd nghUsfsp;njHhhG

njsphd xU fzzHj;JzL xU fH
Mfptw w vijJfnfhsf. xtnthU nghUsp; xU
xspahdJ nghUsp; t opa CLUtka\GAq;g,thmh’? yi yah? vdr; Nh pf Tk;
N sp hd fzzerJz bd; kWof f k; nt sprk; t Uti jf; e Kbf pd mN rkak;
fhtpjjo; kWi fk; kquhj nt sprKk;c Nyhfjjhsp; kVngfk;xspvJTk;tut;yty
vdgi j Ak; mway hk;

clErjmi dgsnghljdg;nghUstsp;tiffshg;obbfhyhk;
Xs pC LUTk; nghUs f s ;

Xsp KOt Jk jd;topa mDKkjpFk; nghUsfs; xsp C LUTKk; nghUsfs ; vd
mi of f ggLf piwd .

cjhz k;

fz ;fzzhfssdla fz z of;Fti s>J}la eR-NgUejp;Kfgx;fz z hb.
gFj pC LUTKk; nghUs f s ;

xspag; gFjahj; jd; topda nryy mDKjpFk; nghUsfss gFjp C LUTK;
nghUsfs; vdggLk; nrhunrhugghd rddy; fz z tbap; go Gw; emfk; xUt ha;
okgjtjj; njsph ekkhy; fhe ,ayhl. Vnddg; nrhunrhugghd fz z hb
mt hbkpled t Uk;xsmp;xU gFjpa kl LNk mDKkjpfpw .
xspC LUt hg; nghUs f s ;

xspaj;jd;t o;Na Jkhf mDKkjpfh nghUsfs;xspCLUthg;nghUs;

vdggLk; fltlr; Rhs nflb mlil> fy; Nghdwi t xsp C LUt hg; nghUsf S
cjmzqts;MFk

pk; kwik; ¢ Nyhfjjhyhd xU jhs;
offjj; xspar; nrYjjTKk;

S
F

epyfs;
epyfs;vtthWc Ut Fpind?

xsp C LUt hg; nghUs > xsp aj;jd;top; nryy ka”gng;y vdgi j ehk;
mweN hk; xspahdJ Nehf NFH by; kILl\k gaz pFk; md jd; gh jap; css
nghUi sr; Rmwti seJ nryyhl. vdN >epyfs;c Ut fpwl. epyfs; vg[\gmk;xsp
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%yjjmE vipijprag;c Ut hFk; xs }G‘hgnghUsts jK;jd; kP t ©Ok;xspa NYK;
gut hky s Ljd titjhy;epyts;c Ut hf pind

epyp;gFjps;

xU Gsp %yjjpped tUk; xspp; gh jap; Xh xspg hgnghUi s
FkiNghd > xNu red f Ui kahd epy; kILk,jpuag, NhW; ,JN fUepy;
glk; xU mfdw xspoyjjphle)>t Uk xs@p; gh jap; Xh xs & hgnghUi s
Fkighd > rpva f Uepy ; N hd Wk; erpi yr; wap(k; Xus T xs@+iggll epy;
jp NhdWpd. ,JN GNe;my; vd ggLk; Gwepy; gFjahdd fUepYfF mUfg;
kaHTk>ntsggFjpa Nernffp;nryy nryy nghydkpfj hf Tk; mi kAKk;

epyp;gz (Is;

1. vyyhg; nghUsfS k; epyfis cUthFtjpiy. xsp CLUth; nghUsfs;
kIl LN« epyfi s ¢ Ut i Ffowd.
. epyfs;vgnghOJKk;xsp%yk;, UFFKk;jprfF vjbi;jpray;c Ut hFk;
. xU nghUsp;epi yf;nfre L mgnghUsd;jdi ki af;fz twa , ayhJ.
. xUmn)%khUsn;epk;thm , Ugg k; mgnghUs i ; epy ; vgnghOJ k; f Ui kahf Nt

. XS P %y’k; xsp C LUt hgnghUs ; kwik; epy; Mfa %dWk; xNu Nehf N Rl by ;
mi kAK;
. xU nghUspp; epyp; msthdd> xspoyk; kwik; nghUSfF ,iINa css
njh yT: nghUs ka\k jpufF ,ilIN css nhyT Mfpgtw w;
rhheJssd.

fofz gfs;

xs@p; Kddpy : gFjpH N h KOt JKkH
Wed. ,tt hW xspap;

hd
; e of ol wd .

ay;
kwnwhU t hdt @y ; nghUshy
NehNF H Lg; 9z gl ;f huz Khf r

#ha fpfz k;

#haDfFk; GpPFk; ,iINa rejpd; Rampt UkNgh) > #hm fpf z k; epof pw .
#ha fpfz jjpo; Ngh)>rejpdp; epy; Mdd>CGpap; Nky; (9ljj;cssthW Ay;
t®fpw) vdN > Gpy; A vdw gFjap; , Uggt Eshy; #hai df; frz , ayhl.
,JN #ha fpfz k; vd mi offgglfpW. mN NghdW G pp; B kwk; C vdw
oFipy;@jjw;cssthW , Uggt ishy;#hai dg;gFjahff;fhz , aYk;

rejmo fpfz k

# , UF Fk; nghl rejp
ep of pw . : ; ; i | jLid thfpd. vdN >
epy hdJ o ; : ;G pppogt bt S fFkK;
KOt J khf : rejo fpfz k; vdggLf p .

rkjs Mb

rkjs Mb vdgd> vjpus ggp; %yk; g[ng;J c Ut F ; t ot ogghd xU
rkjs guwG MFk; xU rkjs Mbahd J mjd; Kd; NhdWk; nghUsp; glgjij
c Ut if Fk;
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Xsp,io

Xsp,io vdgd KO mf vipuspd;jjJtjjo; gb nrayglLk; xU rh dk;
MFK; , rrhdk; %yk; xsp rkpi Qfi s> (signal) Xhdjjypled KkwiNah , 1jjmpff;
Fiwhd Nedjp; kffej Mww; , 009G ,yyhky; mDgg ,aYk; VijD > ?p

>
v

rkpi ffis mDoggk;ti fag;fzz b cssfk;nfret xdWmyyd
ti sAk; jdik nfret ,i ofSk;cssd. xsp,ioapd tisf
xs@p oap; xU Kidag; xsphdJ t ©OkNghJ>mJ fz z h ¢
vj puhs 6 mlleJ kV\K|dag Fi wej Mww;,og8d;ntsp

yixsp@y; Jbgﬁ‘shf>xsp i oap; %yKk; nggggpr/J

mj
sffyhk;
Ss
uf
XS
mfdw mlytl'pr nJHIﬂ rhjydagfs; l\bhdvpv(
ga

fjj

wJ JuT
sp, |ofs
mij
dd
ad
ft

klf

N f
ngUks T gadglLjjogglfml. njh ynjhH hXF
tljjmF  khwpf  , gnghOJ xs@p of s;

gad
9
tljrjtp xs@ppo tljjp; %yk; mjp msTJ

h;
L;gL
tyfis

nka; kwWk; kha glgk;

Crpdi sf; fhkph kwk; Mbap ; thv\k olgafi sg; g N hk; , tt pz bYk;
N hdwa gigaf STF ,i I Naahd N Wgh

Kiyp; CrpJdisf; fhkpht > nghUsp; gigk; jpuay; t @fpd Mbapy;
c Ut hFk;nghUs ol ;glgj i jj;jpuay;t B j Kbahl.

jpuap; t B jgglk; glgafs; nka; ghgk; vdTk; jpuay; t8j Kbah
olgafs;kha ghgk;vd Tk; $wgglLf o wd.

NkYks Crpdi sffhkpht w; ngwggLk; gigk; ji yfBhdJ. Mbag; N hdWk;
glcgk; Neund J .

rkjs Mbaw N hdWk; gigaf sl ;9z Xs;
rkjs Mbapy ;N hd Wk; ggk; Neud J
* rkjs Mbap ;N hdWk; glgk; nkagpgk; MFk;
 rkjs Mbapy ;N hdWk; gigKk; nghUS k; xNu mst g ;, Uf Fk;
. rtjks Mbapy pJeJ > nghUs ; , Uf Fk; nj h y Tks gegk; N hd Wk; nj hi y Tk;
rKK,;
Rkj s Mbapy ;N hdWk; gigk;, It ykwnk; ngWk;

Mk dRfsy; “AMBULANCE “ vdw thii] goNIh{p
JOMAJUBMA Vd ;, J Nghd W vOj ggLf pw ?

rkjs Mbap;, It ykhwwk; vdw gz G, qFg; gadgLjj ggLfpu .
Chpy; gdNdhffpvOjgglt thyijap; vOjJffs; Kd; nry¥k;
thdjjp; fz z bagy; , It ykbwy jo; f iz khfi  “"AMBULANCE “
vd Neut | ; nj hdk;

rkjs Mb kwik;CrpdJdi sf;fhkph,twwy; N hdWk;
okgqf STF ,iINa css N WhHh

CrpJis fhkpht py; rkjs Mbapy ;N hdWk;
N hd WW; gixgk; olgk;

nka; glgk; kha glgk;
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olgj j o ; ms T> nghUs il ;| glgk; kwWk; nghUs ol ; ms T
ms Tl d;xgghkNghJ khWgl y hk; | rkk;

jiyfBy; glgk; Neud gmgk;

thdgfsp;go Gk Vd;rpgGewt gsfFfs;nghUjjggllssd?

1. rp oG epk; f hwW %y fSWshy; Fi wt hd mstpy;
r p wbf f ggLf iy | o

2 rpglG epkhdd kww epgfi stp mjp mi yePk;nfhz t J MFKk;
vaN >rpgGepk;fhwwy ;mjp njh yT gaz k;nradk;

epqf s ;

sp vdgd Mwwypl; xU tbtk; md ek; fzzpog; tppjpu aj; Jjzb
gHItla WL J f pw . Z Wxspvng gyNWepvqflsf nfhe tJ. xtnt hU
emK ks Fwogpt Xh; m|y eé’ Kjogi gfnfhe tJ. szWxsyapI mi yeB nelLffKk;
MdJ 400 NeNdh kPt hy Kjy; 700 NeNdh kPthti u kjgG c i | ad.(INeNdh kPt h=10°
kPth fz Z Wxspap;glil VIBGYORvdggLfmpd.
V - Violet - Cijh
I -Indigo - f UePk;

B -Blue - efPk;
G -Green gri r
Y - Yellow kQrs;
O - Orange MuQR
R -Red - rp gi

Cjhepk; Fi wej mi yeRk;nfrz tJ. rpglG epk; mjp mi yePk; nfhz | J.
Fwogbt Xhmi yeRk;nfhz | epkyek;fz z g;tppjpu a mi | AkKNghJ >ek; %i s
meeij czhednfhsfp. 1z Z W xsp@; midjJ emgfSk; () ek;fz z g;
tppjpu a milAk; Ngh) > %i sahdJ ntz;kla czhml. ,jged ntsis
vdgd xU epk; myy. Mdhysntz ik vdgd fzZ W xspap; mi djJ epqgfsp;
fyit MFk; mN MNhdW fzZ W xspp; midjJ emwfSk; ,yyh ,Ik;
f Ui kahf mi kAKk;

Kggltfk;vdwhy;vdd?

Kggltfk; vdgd ,we L ' , 1 ITNa FWgN hz k;
KOthfzzHmeyJ gs h bf nghUs ; MFK;

gjjg; fHbAsst Ws xU
topla nryYkNhJ > kwnwhU rkj s

,eepol emgogtp f vd mi offg
vd ggLk;

ep+td;tIL

3

mwb @y ; mwlh ep+tds>gy tzz qfi sf;fyggid; %yk; ntsis emi]
c Ut f Fk; mi kgG xdi wc Ut hfphy ,e mi kgGe@d+td;tIL vdggLfpd. xU
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mlil xdwpd>VO rk tlIt Nhz g; gbdfshfg; ghfg
wNa rp g&& kQrs > MUQR> gri r> ePk; f U efPk; kwk; C |

;tIbid mjd; i kak; t opar; nryYk; mrrp dg; nghUjJ N f
>ek; fzzp; ndbdh ntzik epij cz hJfpd. edtlid;
i kK epk>VO tz zqgfi s (VIBGYOR) c sslffmaJ vd mwa KbAk;

ntsis epk;cila JzpxdWntsis ew xspa vjpuspFk; ntsis
xsphdd>gy tz z gfsp; njhFgG vdgi j ehk; mwdt hk; xU ntsisr;rlilia
xU kQrs;ew n[ylbd; fHpjijf; nfhe L gt Fk; Ngh> mrrli lahdd kQrs;
emij ;N hdWWk; , ] ghled etk; mwey nthtJ vdd? kQrs; e n[ylbd; fHf pk;
KQrs;emiijj;itmkwy epgfi sj;jd;topa nryy mDKkjpgi miy., N NghdWs
rrbgkaW_k e ewn[ylbd;fhpqgfs; K,lw!\h rp oG kwk; e tzz gfisj;jtp
kww emgfi sj;jd;toda nryy mDKkjggjpiy.

epaf s g ;nj FgG

epvqfspi njhFgG vdgd>, z L myyd %dW jdpyJtkhd epqgfi s Fwogbt
xU tppijp; fyeJ gm ep\qtls cUththJ MFk mtiifay; r;bgG>gr;r
kWK ; efPk; Mfya %dW emgf S k;jdpdt khd epgf s ; MFk,, t KJdl; epqf s ;
vd Tk; mi of f ggLf plwd .

WNDK; ,wbt Kjdik emwgfi s rkkhd tppjjy; fyfFkiNgh > , wz | hk;
epy emk;fplfFk;
nk[ ej >i rahd; kKWK; kQrs ;Mfmit , w thk;epy epqgfs; MFKk;

Kidi k emwgfi sr; rkkhd tppjjp; xdwhif; fyfFkNghJ ntsi s epk;
fplffpd.
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7tJd mwbpay; -l
myF -2

mz [ K; kw\k;t gz ntsp
mwi f k;

“vd; FWhN hs;vsphdJ. md gpgQrk;Vd;mtt hNw c ssJ?Vd; mJ epyah
e ?vdgji d KOi kahfg;CGednfhsSjy; MFk;” .
- ] Bgd;" hfp;

te kBfs;epwej ,ul thdksnjhdWnjH N kdpHhi sf; fthe“ﬁ)fF Xh,

mj pak; MFk; ek; %jh jahs; ,up; thdjjy; fhe ggltl nghUsflsf, tdpd
Mt z gng“Assdh g[DIgQripdf Fwn); MaT thday; vdW mi of f ggLf p .
gpgQrj§y; Ntbffz ffhd elrjjpafs; , Uggd ekfFj; nj hak; ,Ugg@k; 2000
myydJ mij Nkwglt tr KBfENs ek; ntwM; fz{SfFg, G/ dhpd. ekd
gpoQrjjd; msT gwwpeRfs; vghgh ht J rj pj f f pA s h? gpgQrk; fwgi dnf I th
msT nghad. gpgQrk; vdgd nghdth> cssd myyd Uggj f  mwagglLk;
mi djjp; nkhjk; vd ti aWfgglfp. KO gogQrjjmd; nkhjj msT
mwagglt iy vdwhYk;fhz f$ba gpgQrjij ekkhy;mst p KbAk;

€9 gpgQrjjy; tp k& j)
nrawi ffNhsfs; kwk; mi djJ ti fahd
t agGkLk; Xh c yfkhFk; ekd #ha kz lyjjo;
czikfis mma ,e mjpa cyfjjmF emk;nryN

QG pi kaf ;N H gh_

t hdk; Xh; mjpak #had>re;pd>eln;qus vyyl‘k,
Nohy 5, mi djJk; Gkp ar; Rnywda nryf o

: ka xU NgUej p ; erk,, Uka[\th > Nj

'] g; Nghy; ekf Fj; N hdWk; | J l\b

kwwk elrjjpafs; Gkpar; Rapp t
Rwy\thfwhmny #had Gkp

elmmfsuﬂ
gooQrj i jf f

el hpk; KdNdwpki lejNgh)> njHfff; fhy thdpyhshs; tg Z yfg;
nghUsfsy; ,U tifahd ,affjijf; fztwejdh eytpd vLjJfnfhN h;
egthdd joKk; fpffg; cjpj NwWpy; ki . vdN epthdd gkpa xU
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, qgdks> NNhs t bt khd Royf$ba gkpa i kakhff; nfhz L
kwik; gw N hsfs; gogQrjjy; ,aqFfpwd vdw Gp i kaf NH
efhbgfsy; Nhdwad. fpP; elbys> , e khpahd) fpdff '
gsh Nh kwik; mtu rPh mhp tHby; Mfpahiy; f K Mwk; E}
nkhopggl tJ. fp , w i hk; Elwmz by; fPff I\Urkhdya fz pt;a
vdgtuy; ,J tiwWiggltJ. ,ejmhty; Mmglthd; Mgl Bak; Ny
Elyw;, JNghdw khi ppf hz gglLf pu .

eyt p;gyNWepy vit hWNhWpwnd.
gz i lffhyqgfsy; thdpyhshs; rg z i kfi sf;
hy;)fhialm GrehD JwiG; ghl y 5 (69) NFkid ; ngU N h d;vdDKk;

“ KO eyT NhWk; enspy; #hads> rejpd; Mfa , U R Uk; xd W nfhdW

vipu pu NhdWpnd mjjifa kh ygnghOjgs mtwwd; xU R h ki yap; g ;
Ki weJ emK;

“ctTj;jiytej ngUehs; mi kajyJ , UR h jkKs; NenffpxU R h Gdfz ;
khi y ki y kwejhgf’ (Gnk;: 6568) vd g; ghbd hh;

xU KO epT emsp; #had; Nkwfg; ki wAK; mN NeujpsepT
. mjhJ #had ka\k ey T v”mqphf cssd.

pwahdJ> esspt Yks t shgp w engfy;Yk N hd W ol wd .

Y, kwk; kh pbs; %yk; gz ila thdpy; Muarrghsif's;

Wwis tgffph

ngs hz kp
N agp w N@Jhdw
(mi ur; re;pld)

#haNd xsp

N hs f gguggy ; t ©f Vi I xspt Ot |jyi
mj d; gyNWgFrb - VAN -, uTk; gf
vyyh Newfs Y k; Gkag ; '

c ssd.

,J Nghy N ept o;xU gFjp#hadhy;xsped k; kW gFjp, Usk;, Uf Fk;
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NkYss gljjw; FwogptJNghy>egt hdd GkpFk; #haDf Fk ;,|Ia
>eyt o; xs pk; gFijkyameeJ njh yty;, Uffpd. vdN >rejpdp;
jjo;vejg; gFjp aAk; etk; ghff Kbahl. egtp;, Uzt gof { Nk Gkp a
J.egT , e epyap;, UkaNth>ekfF mkht hiralf cssd.

, ghNgh) GkpFg;gadhy;css egtpdg; gthfs #hadhy;gof rpFk; eyt ol ;
gNghJ Gkpa Nelfpa cssJ., Uzt gffkhdJ Gkmppy;, UeJ njh ytp:
.mjhtJd>eyT thdy;tl} tbtg N hdWk; , J ngshz kp

> GKpkwWAK; ey T 90° N hz jjy;c ssNgh)>Ckapl ; Nkwguggy ;¢ ss xU
fz{STF eyT vit hWnjhdk? Gkpa Nehffp, Uffpdweptpdf;fz z hy;
> mjd; mi wgFjp xspedk; kwNabh; mi wg; gFjp , Usprk; , Uggji df;
,jdhy>e;yT mi uegthfj;NhWK; Nagp w ; fhyjjpl Nghd mi uegT
fhy;gFjp vd mi offgtfp. tshgpwi;fhyjjp;epthdd> “Y%dwitd fhy;
“vd mi of f ggLfpw .

egtpo; ,ef erdF Kffma fllgfis ek GeJnfhsSkiNgh> i laghd
fltqfi sg gbggbahf ehk;fH rggLjj , aYk;

gpw vdDKk; nrhy; ey T gh pFf; Fi wt f xs @+t g; thjidf; Fwbf pw .
fog] ; vdgd rejpd; mlutItJHwF l\ky xspJk; fltqgfi sf; Fwhfpw . tshgpbw
vdgd “tshyy myyd ntsprijg;tpbiljys>kwk; Nagpw vdgd
myydJ ntsprk; FIij vd g; nghUsgprde. ,ejf; fz LogpgFs; ;
nt WM ;fzfshy;cwW Nehfp;fz fwaggltd vdg) FwogpjjffdJ. nJhyNerp
myydJ et® c gfwz gfs JchmMNehthJM:J,Nltag;y

ePtlItqfs;
ey T Gkp

y;t Uk;
xs pkK;
Nehf f p

mjd; ,affjij edwf tgfFfpd.

Gds ntssp nr Whk; rdp Mfatwwd; ,affjjpd tgfFtjp;

rofiy vjpnfhz

a
Ugg@k>gzclft _ s;miftyjjg;nihej |lel fpfqfshd
t

1
d

rrbfyhd epolfi sf; . ntssp@k; g DKk;

cssd. vdN esspty; thdjjp; nfjhdjpiy.
tyahodpl xs @\k; KhWgLf : hez kh 2018 Mk;
mjd;Jprlakhwwbnfrzt Mk;Mz L [{iy

Fg;9az jij kP Lk;nj jJ.

; . mit Vd;jpria owd Nghd wt wwwf hd
af; NHghbdhy; tsff ,aytgiy. fpfqafs; Ckayplel
Jijg;, Uggj it ehk; fUjphy;xspkhWghl kwik ; ggHt F

rhj pkwy hf Uka; ,jjlfa Foggkhd epolfi s
hts;Gpkaf; N‘HgHby xU khwy jpd Kdnkhoejdh , J

kh b vd mi of f ggLf p .

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




Apre> o]

CENTRE

CHENNAI

L) , efaht p; Mhagl{ h kwik; gwn ePt ||
sp;,affjjpd tpffoph ilfNhg KWWK ;
sp;ji yKlwfspr,,kkh;b}f)s l\kkgLJ;ggItd

nghUj j ko i kfs; , Uejd. |, €

elmmfsnl
eggpj . t @
ti sak;, Uggji

rpfyhd Gpka eBtll khppa VwWMnfhssh epfhy] ; Nhg
id i kakhff; nfhz L> Gkpa kwhk; mi djJf; fpf gf S ks Rww t Ut j

#hadp;, U gffjjrk; Gkpkwik; nrtt ha;, Uggjhff;nfhz thy;nrt

t
mit mUfg; ,Uggjid tp kgfyhj; njhdk; Gkp 365 ehsfsg #hald
t Uf pu . Mdhy;> nrttha; 687 ehsfspy; RWMpW. GCkp nrtt ; fp
neUgFkNghJ k»> mji d  KejppryYk; Nghlk; nrttha; gmghtF
Nkewnfhsfpd . ,jjifa midjyJ epolfi sAk; vsa t oy ; RUff kh
#had;i kajjgjhd;, Uffph,yiyahvdgji d ehk; vtthWaneJ nf hs

#ha i kaf; NhHghbwf Mjuh fygdpah ntssp; Nh s
fztwej Mjhigfis mspjhy 16101611 y;njhyl\bhffp°yk fyypa :
Nhs cw Nehffphy ntwM; fzZfF ntssp xU gpf rkhd Gsphfjjhd;
; vdk; xU njh yNehffp %yk; mjd; tbtjijf; fhz;KbAk; eyitog;
nt s s Ak; gy fltqfisf;nfhz LSSJIdf fz L fymNa t@gG mi | ej hiy
tjijyed fpgl ; '[b'[jj}WF mj d; t bt k; kfwyaJ NKYk; fpfjjo; msTk;
NWltJd. fpfkhdd fag] ;fltjjm;, Uej Nghl de, sT rpmajh , Uejd. md
nkyy@m gp whghy;, Uej NghJ mjd;msT gy kigF mjpk hdJ

; THbAssgb ntsspelP; titjjy; Rww t UkKNghd gy fltqfi s

. NKYkK; ry Newgfsp; fpfk; mep; Uf Fk; NghbJ mjd; msT

, UFFK; ry Newgfspy; md njhytg Ccs sl\th mjd; msT rmaj Hf
;, tt HW gpf frjjy;N hdW;NWgH bi d t s ffyhk;

ntsspp;,jjifa flt khwghtfi s tgff G pi kaf; nfhsi fahy; Kbahl
vdgji d fygpahnjsphfg Ge) nfhz by

NkNy cCcss gljijg; ghUgfs; ntssphdd #hai dr; Rwwp nrdW
nf hz bUej hY ks mj d; RwW\ggh | Gkpap ; R\W\ggh iatpf; Fi wt if , Uej hY k; mJ
thdjjg;vognghOJk; #haDfF meM/l\h Uka esspl thdjjg;mjidf;fhz
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Kbahl. , z thtjhH>mJd GkpF mUfpg;t UkpnghOJ md #haDfF v”tng fijw;
,Uejjidt;bg, nghajthk gplfrrkhthka,,Uka %dwt j f > nt ssp Gkp ar;

tuUtjh , Uejhy; ekkhy nt ssap; Fkp; gpw af; fhe ,ayhl. ntss
#hai dr; Rwwpt ej hy; kIL mjldfth ,aYk,,e;cV\drahj Mj hur; rbd W s ;
ntssp#haldr,RV\wprp\U vdgji d e@gpjd. njh yNehffpkwhk; gw Nckgl |

fUt pi sg; gadgLJ;pthdpythshy Nfhbgglt gy rhdWs; midjJf;
fof gf S NK #hai dr; Rmw;j Royfowd vdgj wF NghJkhd rhd Wi s ms pjd.

;Nah , dW Uej pJej hy > ISRO, NASA, u~a tg nt spept dk; Mf @t wwva ;
;mj Wk mgghwgl | Muarpi sf;fz L t mej ploghh

(ntSFbNhsts) , Uggj H f;

hky; gogQrk; KOt Jk; , ejf;

| 5 nj hé\k? mej f; fpfqfspy;

; \ g,l\b w gFjjwIss c ap

Ufty hk; ; ; ' tragGNW> Munarrp nratJ Nghy;

S k; MLharrpnr ' ijw; ehk; mthisr;rejpFk; nghOJ mejf;
k;vt{sT mwd khd hf khd'j hf Tk;, Uf Fk;

gpgQrj § ol ; N hapk;
c kJ gssraw;vork;thgy,gy obd fs;, Uf Fk; mN  Nghy; Mwhk; t FgG-
a
k;

p

vithk; t FgG vdg; gy tFgds; ,UFk; ,it midjJdk; Nheg xU gssp
cUthFfpwd. mN Nghy; ekd #I"qa k;gy fpfqgfisf;nfhz t xU eI[j;pkH: ;
J Nghy> N Hof; fz ffhd elrjjofs; ,i z ejpggd ‘tr k&; jps;
vdw of { ggLfmd . ekJ te k&; jpsp; ngah ghytsp; jps; MFk; ghyt'spjps;
Nohy Nt >gpgQrjjy;Nhoffz ffhd t g k@;jpsfs;c ssd.

, i tnayyhk; vit hW N hdwad ? mi t vgnghOJk; mgN Na , Uej pJf f @dwdt h?
myydJ mt wwt xU njhHffk;, Uffm h?

kww t g k@; jpsfi s ehk; c wWW Ne
fz NHh; vyyh tpka,JpsfSk ekkpk
NkYks njh yty; csslt tpu h

I kgG kak ghrz tshrpag;, gwwp MuAk;
hyjjpl; fltjje; ,it vyyhk
pp|laj,nJqu|d vdifUprlwdh

, tthW xU Gspp; gUgnghUs; Fted maqfped
‘ngu nt bgG vd mi of fggLfml. , JN >ehk;, dW f

xU nehbap; xU gFjpNey jmpFrss rpma Xhp mZ i tt
t[ZkB,J[DISt[bg, ngn|a msth tshejd. md Xh mw(d K
N hz Uejd. ,dWk; md tppi lfpd. mLjj %dW el
gyyRd; bfpp nry”a] ; FiweJtptJd. 300000 Mz LfS fFg;
bf;b;bFf; Fspr”allejJ mZ clfUffs; Wpay;
vyfltudfi sf; fthejd. gopgQrk; ¢ Ut hd fltjjg md i~
t PAffshy; Md $ItkhEN  , Uejd. i Iy d; ka\k
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Uzt mihjahd lqfSfF , 0O . ij t[sz;
gng el rjjpgfs;kwik; vyykk,,tthW

gogQrjjo; Kjy; 300000 Mz Lfspy;eled vijAk;elk;
Jfsfs;Fwpj mw;b;y;bJeJk kKWW fz g pkhmsﬂ t hay hf
fz L gbff Kawpnrafmhis; gp; Ngqf|d XN Netb M
godz pvdW mi of f ggLk;t g ntspg css xU kgfyhd g

kwyad; Mz Lfs; flej gwF>mlihj@a gFjps;
nghUsfi s , Ojjd. ,V\drahf>g|® Ngg f v Rk , 00kwra
KJy elmmfus c Ut HFFtjwk Vwnwwhghy thA o J°
, gpa elmmf ; ,di wa g;ugonm c Ut ht
t%JJIW gmejd. elrjjpgfsp; nghm jpshdd tpu

i
v

ggls;tmntsp,nhyl\bﬁfpkww rtjpthagj jiu
Ih yNehf s jwhgh) gb; ghgf p Rkhhy xU gyyad; Mz
t

nfrz L nj

c Ut hftggttpxké’] fisf;fz bgbjJ tUfdwd. ,efr;rpa t
, di wa g ke; fls tpTk; kpTk; neUffkH

,ayghdj Hf N ,Ue;d , e L jegoktrs; xdi wnahd W Neh‘tperk
ngmm}jz k@; josfshf ,izffggltd. ek ghytspkz tyk; , €
c

gpgQrjjp;mbfflli kgXs;

ekd tlthijy; css epwa ; xU fphkkhf myyJ xU ef kkh

, Uggd Nghy > NkNy- $wggl Ls s gb gpgQy _ tp k@;jpsfshy;c UthfggllssdJ.
ekd tPBfsp; mi wiss kurhkhdfs; Nghd wi t ssd. ,J l\ghyN elrjjmogfs;

fofgfs>tpg fws; kwk; vhowis; Nghdw gy t gz k&; nghUs{s; ek; gogQrjj o ;
flikhdf;$Wsh , Uff dwd.

thday; myF: GkpFk; #haDfFk; ,i laghd rurhp J}k; thday; myF’ vdW
mi of fggbfpd. ,d ‘th M’ vDk;myfhy; Fwbf ggLf p .
1thM = 149% x10° f &P

XspMz L: xsphdJd xU tUljjp;fle Jhk;xspMz L vdW mi offggLfpd. , J

xM” vdf; Fwogp ggLf pw .
1 xM =94607 x 10 f &P

tg z ay; Mk; xU tg z py; Mk; vdgd thdpy; myfhdd xU Mu t phoapy;
Vgl Jk;Nhz jjpi;njhi yT vd ti aWifgglfpd ., J ‘pc’ vdf;Fwbfgglf p .
1 pc = 32615 xM =3.09 x10° f &P

tg k@;jpsfs;

HgG tpraly; Nhffgglt tg kBfs; myyJ tg k8; FOffs; kwik;
te ntsm; nghUstpl ngh@a njhFghg t@g k&@; jps; MFk; gpgQrjjm;
Nhoffz ffhd t g k@; jplsfs cssd.

ngngmezkH’Jpsfsrﬂtﬂ)tk, apk; Kjy;giJ Mapk;t@g z
tiucssd. ekfF xU tlthjjp; gyNW1tifahd tPBfs; cssdNghy
FOffSKk;gyNWtiffspg;cssd.

teg k@;jpsfsp;tiffs _
. Roy j ps > eE’t bk j||,'|r; Roy; kwik; xOqfww tbtk; Nghdw gyN W
ti fahd tpg k@;jpsfs; cssd.

ay; Muk;
>t k&;
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RUs;tg kB;jmpsfs;

RUs; tg k@jpsfs; vdgl t>elrjjopgfss t PA kwk; Jlrp Mfptw W ;
nfhz t xU jlilahd RoYk;tlL MFk; ,jd;Kkjjpap; eI[J;pr nrwﬂ' fhz ggLk;
0t ngUkghYk; tpmg k@fsp; KkpTk; kquhd xspltjj #oggl Lssd.
eLt pJed Ki dti u RUz | rfftk;l\ghjw mi kanfhthhy;>,|t RUs;t g k&;
jpsts; vdg; ngahbgglLssd. RUs; fugfs; Gm elrjjpf; $1tjjpsfs; MFk;
NYk; mit Ga #1hd gy elrjjpafsp; nJthghfahy,R\MNgGM:th Xsp
kiFed fhe ggLfrdV\d

eBtll tg k@;jpsfs;

xU ePt It tg k@jps;vdgd Wjjho ePt I} tbtk; kwik; xU nkdi kahd
cUtk;cila xUtlftpkB,Jps MFk; Roytpkejpsfs Nghy ; myy hky ;
ePt Il tpg k@; jpsfs; %dW ghz rkqflsf nfhz | f|tlkggWWIkaJ“y r B
RwWA\ggh j ag; c ss tpkE’fls ; nfhzl_ssd , it Roy; tpk&,jpsfsg,
fhe ggLti | tp mjp tadila g k@fi s csslffpltath
vz z pi faghd N bhs; nchfshy 1 It t;zk&fs;#oggll_ssd

xOqfwwitpg k&;jpsfs;

Roy; kwik; et 11 tpg k&; jpsfi sg; Ngndw xOqfhd N Wgll mi kggp d
xOqftww t@ k@jpsfs; ngwulggj §iy-. ghh:th xOqfwy hf Tk; i ka gFjp
jbj NhmyyJ RUz Nhfhz goLt jyiy. . Jtiufz Logpbffggll tpg k&;jpstsy;
edfy; xU ggF ,ef tifahditahN fhz gglLfpwd. xOqfww t @ k@;
josfs; xU fhyjjy; Roy; myyJ eBtll tpm k&; jpsfsh , Uejjh Tky Mdhy;
xU rERants;gﬁN<therahy,,|t cUkmvwg,glbUka,vdi thday;efz Hs;
$ W ol wd b ;
n

; xOqfww tg k& jpsfs; thA kwik; Jirp Mfat w wi;
fhe bUf Fk;

hz
Nhblt RUs;t g k@j ps;

xU N hol | RUstpsz;psv FWFf;NHh nfhz | xU
RUs; tg k@jps; MFk; mi djJr; ; rYk Y%dwy; , L myyd
%dwp xdW ka mstg, ; ekd #hma kz lyk;
mi kej pf Fk; ghynt'spjj pshdJ ; jps; vd tifggljjog;
glbssd.

gyt spjps;
ghytspjps;vdg ekKila #ha kz |

Gyt sp)psm:tpik:

rvai t ahd elrj“mqtlsAk #hai d

msTila NW gy elrjjpgfi sAk; |

kz tygfss>JlrpNcfqgfss, wej elmmfs>qp [j
miqFk; ,J 100 gyypd; elrjjpafi sf; nfhzb ee] ;fUJggwaJ

gyt spjpPSfF mUfy:, UFFk;t g k&;jps: Mz | Nbnkl h MFk;

Gkpyte) ghf FknghOJ , ut y;xsptw wy; Nghy;fz Z fFj;
fzfshy; gbpdg; ghffKbah elrjjpi; nJthG Mjyhy;
mi | nkhop ag; ngWpd . Gz qf sy, d Mfh fqfh dW_rr_u of §

UeJ ghtf FknghOJ ghy;t opj ps; vng Xh; xs;ggl
fygp 1610 Mk; Mz by, KJdKJyg de nj hi
xspgli lahdJ jdgglt elrjjpgfsp; nj FgG vdf;
njHffk; ti uvys> ngUkghy hd tr‘d[ayr‘shfs
mi djyJ elrjjpgfi sAk; nfre bUggj hf epdj;
gyt sp;jps;vdg gyNWgy tpg k@;jpsfspy;
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tsp thjm epyahf Uggjwi y. Mdhy; njiheJ RodW nftz N
eJ # ha zty ; t[sz i kaj jyed Rkhh 272000 xsp Mz Lfs;
gyt opjpsp;fujy; mi keyss #ha kz tykhdJ rurhah 828000
NfJHy gaz pf. ,e rljphd Nfjjy; $1> #haf; Flkgk;
S KOi kahfr; Rwmb u Rkhh; 230 kyyad; Mz Lfs; MFk; , jw Kd;
kgk; , N, 1jjg; ., Uef Nghl> Gkpp; kdpH Sk; ,yity. , ka kiyAk;
dhy;jpdhrifs; Gkpy ; Rviwpj bej d .

ekd tg k@;jpsp;i kajjy;#hai dghNghy gyymd; klgF mjp ep wAi | a
xU gaqgfukhd “fUeJis’ fhe ggbfm. , ffUeJi si a Newbahf ghff Kbahl
viawiYks tQQMpPs; mjd; <g@psTfisf; nfhz L> mjd; Uggp df ;

fz | wej f f phifs; ekJ ghytopjmspyssd Nohy gy tp kB;jpsfsp;,|ajjp;
fUedi s , Uggjhf vz z ggLf .

tpg k@; kz tyk;

Gkpp; , UeJ ghmiFkNgh)> ,uT thdjjp;
elrj;pquspl mi kgGt e k@;kz fyk;vd mi offggLf}wJ.
8 tmk8; kztyqtis tifggljjpssd.

f NUF mny ,yjij8; Qe f; fijfspy;
nflhz Lssd.

c hh l\k[h(rg; hp
ngUkgFjpa csslff@s
VO gpf hrkhd el rjjpqgf
mi of f ggLk; xU FOt hF K ;

ghy

ztyk) xU ngha tg kB;kz tyk;MFk; mJ thdjjd;

pk
sd. ,ef elrjjp kztymd ki Tk; Fwogbjjff mKkrk;
sp; ngm Ftis (ep@ thd[ayg VO Jw ps) vd

, ¥ij@; nkhopy; rsma fu’ vdW nghUsglk; ¢ eh i kdh t1 t hdj
cssd. JUt elrjjpk;- Nghyhp ; JUt) ,ef tpg k@, kzlyjjg;cssd. K
FOthd ‘rpya bggh VO elrjjpafi sf; nfrz pUffm kwik; ,J c hhik
css elrjjpgfs;Nghy;fhz gglk;

fdff Qiz qfsy; Xhad; xU N1 Iffhwnf , Uejhy ,ef tr k8; kz tyk;
81 tpg k@fis csslffpd. ,twwy; 10 jtp kwvwi w nt WM; fz fshy; fhz
Kbahl. gyNW tpg k8fs; Mz L KOtJk; nttNW Nwfsy; thdjjpy;
fhz ggLf pwd. #hai dr; Rmp CGkpp ; Rowrpf hiz khf |, qqdk; ep of pw .

te k&; jps; Nghydwe t g k&; kz tyqgfs; nt Wk; xspy; N hwk; kI N>
z i kahd nghUsfs myy. tmk;psfsry; elrjijpogfs; <G tprahy;
pszgglL Xk, mi kgghc mi kfdwd. t g k&; kz tyjjg Xh; eIrJ;pk ki meg,
,Uka kwownd W njh yty; , Uffyhk ,Mdhy:> mi xNo jpray; , Ugghy;
thdjjw;xdWnfhdWmUfy;, Uggi ifj ;N hd W pw .

tg k@;kz [yqfspg;ngahfs;

, €j @gngah; Mgt y g; ngah
Nc~ Kk Aeries (VI )
H ok; Taurus (I by )
kg dk; Gemini (n[ ki p
fIfk; Cancer (N drh)
rkk; Leo (y ah)
fddp Virgo (t piN h)
JyK; Libra (y piuh)

S
I
2
d
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Scorpio (] N hhga h)
Sagittarius (] N pN hha] )
Capricorn (N ght\F hd )
Aquarius (MN hhd )

Pisces (g 1] )

nt s gglLj J k; Xhy xs pJk; t hday ; nghUs hFk;

i wa 3000e|r1;p|qf|s ehk; gl'htf KbAK;
Id; fhe yhk; elrjjpafs; kpj; njh ytp;

hfj,Nh:inpr\d mtww|d xsphdJ>eP |

tspz tyjjm; WgLk; ji Ifs xspa Neud

he khf elrjjpafs; k@Dt Hj; N hdWk;
; MFK; mLj j e|[jj[1)k My/{gh nrdt hp

elrJlmfs

; RMK; nghUs ; xU Ji z fNFhs;vdW
kKw\k; nrawi ff; Nhsfs; vd , w L

f .
'S RoYk; mi djJ ,awm fg; ng
X MFk mi t egTfs; vdTk; mi of f ggLf
t bTi lai t ahf cssd. ,it nghlth
hffgng tg fWiNsh vipfw Nsh myy. ekd #haf;
t o

kww vyyh NhsfS k;ey Tfi sf;nfhe bUf Fk;

GkpF xNu xU egT , Uffp — mN rkak;t phod; kwik; rdpNghdw f pf gf s ; 60
fFk;Nkwglt ep Tfi sf;nfhz Lssd.

nrawi fj;Ji z fNbhs;

kdpdhy; c Ut i f gglt ; R Uk; ti fag;tbti kff
nrawtff;Nhsts;MFk,cy ;nrawi ffNFhs;u~ah g; ]
,ejahtg; Kjy; nraw ff . ,rprawi FINhsts;
xs gugG kKWK ; tmdhyp xy tpsry> fdik ts
Kddmg&Gkraw,,qulsff ; Mfat wwef Hf g;gadgljj g9

,eja t g nt spMunarrpeph dk;

,ej@ tg ntspMuarrpepm dk;(, ] Nh vdgd nggf @Ui t jiyi kapkh f;
nfre t ,ej@ muhgfjjo; tg ntsp e dk; MFk; ,jd; Nelffk; “tg ntsp
mwb @ay; Mumarrp kwhk; fpf Mat@; %yk; Nra tshrpfhf tpgntsp
njhoyElgjijg;gadgljdjy;MFk;”

,Jd 1982 Mk; Mz L tQQhdp t puk; rhughahy; t bti kffgglt tg ntsp
Mumarrpfhd ,ejm Nrm FO (INCOSPAR) vdDk; epm djjp; khwmakh 19689 y;
cUthfggltd. ,tthW ,ejphtp;tg ntspeltbfiffSfifhd e dkhf ,] Nh
emdrbkfa&ﬁtgglu. tg ntspdi wahy; et fpfgglt , efjag; gol KUFF mwbi f
rkhgg i
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,ejaht p; Kjy; nraw ff; Nhshd Mhaglth t ]N.hf||;|kjjJ 1980 vy ;
,ejahthy; cUthfgglt SLV - 3 vdDk; VIfis th‘dk %y k; RwWA\ggh | ap ;
Vigglt Kjy;dJdi z fNhs;vdDKk;ngUi k Nh ppvde;nraw’;ff;N‘h’ s r; rhuk;
,] Nhgodh>, z L ufnflifis cUthfpd.

JUt nrawi ffNhs; ntsaPL thdk; ip nraw ffNhsfi sj;
tr; RmMggh jag; nrYjJtjwh KkKwik; [ ] snraw ffNhs; VTjy;
dk; (o] wytp nrawf ffNhsfis G phy , gh jap; itggwh
thfggltd.

,ef uwnflbfs; Vuskhd njhy njhHhG nrawi ffNhfs; kwk; Gkp
fzthz gG nrawi ff; Nhsfis tgzpyg; Vigd. JizfNhs; top; nrYjJjy;
mi kg shd GAGAN kwk; IRNSS Nghdwi t e ggltd. [dt hp 2014 y; , ] Nh
csehntb fiulaH dp;, aejpkhd GSLV -D5 d;c jt ;A\l d;GSAT-14 | e @aJ.

, ] Nuh 2008> mf N hghy 2 mdW rejyahd; -1 vde re;pl dr; RW\k; Ji z f;
Nh s Vit @ad. 2013 et kgh; 5 Mk; ijnrtthaf;mf R\AN\kkqfsahd vd D k;
JizfNh sAk; iad. ,J 2014 nrglkgh 24 de nrtthapl R\AMgghjag,
Ei oeJ Kjy;KawpapyMN nrtth a mile eh vdDk;ngUi ki a , ej pht pfFks
nrtt hap; RW\gh ji aj; njhk; cyfp; endfhtJd tpg ntsp e dk; kwik;
Mrah p;Kjy;tg nt spepm dk; vdD k; ngai uAk;, ] Nht pFg; ngwV ;jej J. 2016
[{d; 18 mdW , ] Nh xNu R kjhgfpy; 20 JizfNhsfis tazpt mDggp
rhjid giljjd. 2017 goguhp 15 mdW xNu VIfi z ay; (PSLV- C37) 14
JizfNhsfis tgzpg;nYjjpcyf rhid Gejd.,] Nhmjdd kpffdkhd
VTfi z ahd [ pahrp{Nid] ; nrawg ffNhs; VIjy; t Hdk; (GSLV- Mk III) %yKk;
GSAT-19 vdDk; JizfNhspd 2017 Mk; Mz L [{d;5 MK; Njptliggh jap;
E%%J' ,jd; %yk;edF Id;fbdkhd Ji z fNhsfi s eWIk; e dkhf , ] N

u
hf
u

J
t
Cc

,] Nh 2019 [fiy hd; 2 vdDk; Jizf; Nfis
[panmm\d] nraw ff i : (GSLV Mk TII) %yk; rejpDfF

Vtad. ,J 2019 Mf] t;20 h jag; Ei oeJ nrgtkgh 7 mdWw
mjd:Nz thvdDk;Ji z : t J.

t mhod; xU ey
Kbt y; tyahod;N/Na I

epdty;nfhssN z bai t:

mz tjjb;Fwpdg;gbf Fk;gbgE F t hday;vdW ngah .
mztijw;trzkB;JmsfS>Nhsts;>elmmfs;>trzfwfs:>J|szhsfs>
gUgnghUs ; kwi\k; Mwpwy ; ml gf @As s J

tshgpw; fhyjjg; css egT Kjy; fhyghfk; vdTks Nagpw; fhyjjp;
CSs egT %d wk; f hy ; ghf k vdi m| of f ggLf pwW .
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mi vasT xspa tpf; Fi wej msT XS @y ;
dy;epT vdgd egthdd mi wsT xspa tp mjp
Fk

a jtggh;nfhs Sk;epolT gmighf F , affk;vdgglk;
kaf Nhghhdd>GCkpa i kakhff;nfrze L #had;
fowd vdW $ W pw .
hai d i kakhff;nfhz L GkpkwAk; kww N hsfs;

d fygmahjejhhy
J cssd.
Ugfi kffgglt mNdf tpg k@fsp;

#hai kaf;nfhsi ff hd egg
, €f cyfy;Mapk; k&;j s
xU tg k@;jps; v tpra
nj hF gG MFK;

iip
ht
X

z
fs
hy ;

G py e ghfFk; nghOJ njdglk; t@ k&; $1tqfsp; njhFgFF tg k&;
kz tyk;vdW ngah;

epyahd RWMg; gh jag; Nhsfi sr; Ry t Uk; nghUsfSfF Jz pNhsfs;
vd W ngah;

ngaf @Ui t ji yi kapkhff;nflret tg ntspMuarrpepyak;jhd;, e
tg nt spMuarrpep yakhFk; (ISRO)
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AJ mwbay;
nj hFj pIII
myF -3

gygb N jppy;

mwK f k;

gy gb Njmpy;ek; mdwh thot y; Nehki wahd jH{ji V\AgLJ;thflwl eff s ;
gadgLjJk; nghUsfSs; gy nghUsfs; gygb ij;a d;nJHIﬁIal Lo, 0t
myyd nrawi f gygb nghUsfshy;Md ePt njHhs;,i ofshFk;

xU r%j hakhf ehk; nkdNkYk; nghUsfi s EfH;NM'k; mjpsT nghUsfi sg;
gadgLjjpohys mjpsT fodfi sAk; c z | b Ff pak; KggJ fodfSs;
ngUkghdi kahdi t kI Fk; jdi kahdit myyJd kWRowpF clgLjjf$bait.
Mdhy s , gnghOJ ehk; nt spawk; fodfS s; ngnghyhdit kl Fk; jdi kawn t
myyJ kWRowrpF clglhitahf ,Uggjhy;rptyhd fodfNsahFk; Kwhyqfsyy;
thogj kffs>gUjjp gLt kwk;rz yhy; Md i ofi sg;gadgljjph jwnghOJ
ehk; nef pp Nghdw gyti f nrawi f ,i ofshd nghUsfi sg; gadgljsf pk: ehk;
gygbfs>gyN Wtifahd ,i ofssnefpps;kwik;, gnghUsfi sg; gadgljJtjhy;
czLthFk;fodfs;kwk; mtwi wNkyhz 1 k nralk;t pqgfs;gwwpmway hk;

gygbfs;- nghUs;t gffk;

gygb vdw nrhy; Matgjjm; ghy ih; vdW mi of { ggLf W . f i { nkhopy; , UeJ
gmej nrhyyhFk; ghyh vdw nrhyiy , wz thg; ghbf>ghyp(Poly) vdgd gy vdWk;
(mer) vdgij rmpa mbggil myF vdWk; nghUsgLk; gy vz z pifayhd
xW wggbf s ; (Monopolymer) rf gpz g&Fshy;,iz el cUtHfggLk;ePt raqfyp;
nj b mi kgNg gygb (Polymer) vdggLk; gygb c Ut f Fk; Ki wvf F gygbahffy;
vdW ngah; golt Uk; gl khdd xw wggbfs; gy Tk; xdwp z eJ gygb xdi w vttt hW
cUthfFfpW vdgi jf;fh Lfpd?

eR ; Fohafshfg; gadgLjjggLk; gypp dyFNsh u (PVC - Polyvinyl Chloride) vd w
nghJt d nef ppvt{ W c Ut hipd vdgi jf;fR fhz Nghk;

gy gb:
gygbfi s ehk; , aw f gygb vdWk; nraw f gygb vdW ,Uti fahf

g £ ggLf jol wd . cqf ,c Ny gygbfis cUthFfmd cly;,awf gygbfshy;
MdhJ. ngUks T ehk; mdwi t hot | ; gad%lzjj\,lk gygbfs; nraw f gygbfsh Tk;

kdpdhy;c Ut h‘fgglt gygbfsthk mi kf
, aw f gygbfs;

; fhz gglk; Qi qf s; kwk; f hhii\gh I[\ULfSk; Kuk; Kwk;
; , aw fg; gygbfsth thofi f nrayKi wiSfF
M/\k %yf$Wis togFtjw;, awi f gygbfs;kp
h mkgqfs;vdw Ugd tifahd xw;wggbfshy,

P h mky xw; wggbfs;gyti ffsy; Nh | f
fis c UthFfpwd.
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gyti ffsy; NHif mi | ey gyti fahd G.;ggygbfls
. bvdV. nehpss glb> Nhys Kb> tpy; efgfss , wWfs; kwW
Nohkqfs;Nghdwi t Qi gygbf STF vLjJfifhH Lfs;MFk;

fre ggLk; nryYNyh » i f ybpdm; Nghdw t fhiNgh °
vLj JffH Lfs; MFk; Mi ; gadgLJ;gng guUj j @ ;
ryYNyh srhffi u%yf$ . ez Lfs; kwk; rgejrbs
; Gv vWk@ESLfspyks f X hdw GQirfsp; nryRt
[

hs
i flbd; MFk; jhtufS i kg ; nfhiggiy; Kff
jd hz tj hFk;

ypdp;vdglk;gytif gygbfisj;
nrawi f gygb nghUsfs;

ngl Nhya vz pnz a; kw\k; ngl Nbypa thAffsppe) kdpdhy; c Ut hffggll
nef pps; nrawi f gygbfshFk; vz nz afs; kwik; t PAffi sg; gFJ oobEG nray
ngl Nbhy ;  ngWknghOJ> vjjg@s O\h gy®; MNhdw xw wggbfs; Ji z
tpsnghUsfshif; fplffpwd. gyppdy; FNsh uL (Poly Vinyl Chloride - PVC)
vdw gygb> gy xw;wggbfs,,lzeJ ¢ Ut hdJ vdgi j Kdgffagfspy; gbjjJ
ep dt pJf fyhk; mNNghy gytit nefppi s ¢ UthFk; mbggi | fltl kgG
nghUshf  vjjy&; KWAAK ; G\h gy@; tpqFfpd. xw wggbfsp; gz Grsp;
mbggi | apk; mit gygbfsy; mi keJss Ki wap; mbggi | afy ks gygbg;
nghUsfsp; gz Fsp; mbggi lapYks gyti fahh gygbfs; ti fggljjggLfpwd.
%kooffs}:z:>nerfkmbs;>04qfs vdgd rgtif gygbfss>mtwhs;ry gygbfisg; gwwp

, 1 ofs;

ehk; Mi | fs;mz pdak; i gf s> faps s> Nghhi t f fﬁWtWEngadng.,Jf;NMk
, gnghUs fs; mi dj J k; venj ej %y gnghUs{s hy ; djJk;,iofshy;
Mdit. Kwihyqgfspy;thoe] kffssgUjjpkwk; w,aw;f Jiofi sg;
gadgLjjoh jwnghOJ ehk; mjpsT nraw ; Md nghUsfi sg;
gadglLj J fpk; , aw f  Kkwhk; nraw f ,|ofs; i djJk; gygb nghUsfNs>
,awm f kwk;nrawi f ,i of STF ,ilNa css N WWWN\ehf Ff .

,awm f kw\k;nrawf f , i ofs;

ePt %yf$Ws; goddp; gpz eJ ePkhd> rik; w mi kgG ¢ Ut hf f ggLk;
,iofss,aw f i ofshFk; gUjjp N qgf ha; >fkgsp Nghdwi t |, aw f
,iofsp; vLjJffnLfs; MFk; ngl Nhyg@jj ' ngwgglt %y gnghUs fi sf;
nfrze L ¢ Ut hf f ggLk; ,iofoFr; ' [ dW ngah ghyma] |
mihyp; kwk; i eyhd; Nghdw t ' i vLjJffhtfs; MF
fhyqfhykhf>1rtu,|ofs KWWk ; t ;
,iofs; cUthip mtw;wf nf
thdpyamee.J kdphfs;jKi kg ghJfh
, i ofssjhu kwhk; tWQF %y qf st
kwik; fkgsp Nghdw , | of s hf

, i oalf >Elyhf>faphf Mff KDbAK;
, 1 zjNhJz rbsh‘Tk;>fydfsth
t hot y; gadgLk; , ddgw nghUs {s i
Fwogpjjff %dW %yqfsh d.

tiffs;kwk;gadfs;

,aw f i o

Fwogp ¢ ,gngGOffspl $Lfis nfHpf itjJg ngWk;,aw f ,i ofs;
gl thFk; kyn ] glt_> Kfh gL kwk; vipglL vd ehdF tiffspy;
, aw f i . cynquﬁYk; cwyjjahFk; kynghp tif ngUksT

R e
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, ejaht ;] arhbfg . shf Tksji ut pgf shf Tks ghun# | Lf s hf Tk;
gad gLk; gl Lfsth ' , I of S s;xdwhFk;

Nahd;: XHgFjahd - nraw

gi nj hd gj hk; Ejwmrz by ; m

Ut Ftjp; ntvw\pfztdh
tJ. kd

rhyt |

. kKuK;

ngahy; Kjy; nraw f
N'ws kheyjjp; Kiy;
i oahd Nah d Oi

eJd ngwggl t
ey [t

, VAW

eLWt gol

~2333a

BoXXa

; tpjfis ePFk; nghOJ>gUjjp; nfhilfspy; xl bapf Fk;
,iofsy;, Uedk;ryti f NJahdfs Jal*mtggfpiv\d.glbidtﬂ)
gl ,io NghdNwtpy kyphfTk;glt ,io0 Ng Nv neaaggl Lk
; rhaqgfshy; epvl\kwwggll.k NJahd jahhdfgglLf . Nah d
Nghht t ahf Tky fkgs Al d yed t pgghf Tk; gadglj Jf pmk;
shd gaghfsthk;>fraqufF kUej ihk; tiyjJz pshfTk;

Tk; Niahd; gad gLf pw .

i kahfg;gjggLljjaglt nraw f ,i o i eyhdhFk; ,
th#llLfs kwhk; fapv Nghdw nghUsfi sj;
Mil jahhpgEsys>, aw fg; glbd; gj yahf Nua
, dW ehk; gadgLJJk nraw;f : f
. leyhd; ,io ththk;>ePnp;d
gsgsfFk; jdik nfhefjnT
j;njhoph yfspy; gutyffg gang
] >oydyftpss fhi
i gfss jpurP
dit. Xh ; fkgp aff H bYk;
ghut | LEs; jahhggdk; Kkiy W
i eahdfs;gadglLfpwd.

ieyhd;, iomjp tYthdjh cssjhy;kiy Vwlk;gadgLjjggLfmpd.

i eyhd; vdw gygb ,i oahdd ghyp mi kas vdw Njp; njhFgEshy;
MdJ. n f] hnkjjp@: | -mko; kwik; mbgp; mkgqfs , iz e
c Ut hFk; nghUs ; ghy p mi kaS,j K rgYfsh , ej ghypml KLfi s
c Uffp ntggkhffgglt ]grﬂdndbd kb Ez zp@m Jisfsg; mOjJk;
nghOJ i eyhd;c Ut hf pu .

ghypa] | h kwWk; mf by b;

nrawvi f ,i ofs;

ghy ma] th; kwnth nrawi f , i oahFk; ,jid kp nkyym ,i ofsh |, OjJ>kww
Elyfi s neatJ NghysneaaTk; KbAk; ghy ph s (Polycot) ghyﬂ'y;>(Polywool)n| hoH ;
Nghdw gy ngahishy;ghyma] thtpgi d nraagglfpd . ghyph ; vng gy pal th
kwk; gUj japl s fyi t >ghy@y;vdgd ghyma] th kwik;fkgsppl;fyit.

PET (ghyp vjjp; nl hgj Ny | ; - Poly Ethylene Terephthalate) vdgd ki g; gpgy khd
ghyma] th tifahFk; PET - i af; nfle L eA kwk; NHh ghbyfss fydfss
glafss>, i ofs; kwhk;,ddgw gaDss nghUsti sj;jahpfyhk; ,ef ,iofisf;
nfre L jahbfgglk; Jz ps; vspy; RUgFtjpiy. NkYk; ghymal] th Jz pisj;
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N haggJ vsp> mjdhys gyti fabd Milfs; jahggy; ghyma] th ,i ofs;

; oehk; ] ontlths: mz ppiwk; rhyitfs; kwhk;
; , twi\s; ngUkghyhdit  fkgspag, MNghy;
; o, aw f fkgsp i ofshy; nraaggltit myy. ,i
i f nraw f ,|oahy nraaggltit MFk; , aw f
; fkgsp Milfs; mjp tmgi d nraagglfpwd.
j ahhggp ; nghOJ f;i)Ika,J f;nfre L c Ut i fgglLk;, ef
Milfsy fkgsp Mi Ifi sf; by kyphdit. gytp tzzqgfs
Milfs;tpgi dahfpwd. ,tt ,iofsp;ebjJ ciof Fk;jdi kAks
mi dt Uk; thgff$ba mst p; D y Ak mtvwnl gu yhd gadgh bwkg;
gafspfpwnd.

ngl Nhym@ vz nz a; kwk; ngilNbhyma t hAtpd fharrp t bf Fk; nghOJ
fplfFk; Jiz tpsnghUsfisf; nfhz L ¢ Utnhfgglk; nghUsfNs
nrawi f , i of shFk; ngl Ny vz nz ai af;fharrpt bjjy;

nrawi f ,i ofsp;rpgEs;

ckd MilfSs; rg Milfss ryit nraa mtrpkgyhkYk; gy tUlqgf
gadglLjjm gpldUk epk; quky,,UggJ Vnddy;mit ghyma] th vdw nraw;
, i oahy; Mdit. nrawi f ,io Milfspg; rpng vddntdv\/ny mi t RUqFtJ
,y;y>epM<;quth;,y;y vdl\t>gUJ;[ahykd Milfis tp mjp tUIqfSf
mN nghy@ld;fhHraspfpind.

k@gb tiyNghy; gy nghUsfsy nraw f ,iofisf; nfheL
nrawi f , i ofi sg;gadgLjJtjp;css kwhhkhU rpvggk[k ahj
fkgsp,i ofi sf;fHbYksi eyhd; Ngrdw nraw f , i of s;mjp
, Uf f pind .

buhkkNgh yd; vdw nrawi f ,i oahdd>mjp ty
, Uggi hy;mt t p oardd mj dk® Ft ggi j Ak;j hgF
, 002 k$lr;nraw f | i oap;rpggkrkhf mi keJ s J

P k k ePrpjdi k nfhe
K;j ;knfhthH tsq

nraw f ,i oap;Fi wghLfs;

ri kayi w kwk; Mat fjjp; gz phwk; nghOd nrwi f ,i ofshy; Md Mi lfs;
mz ﬂ)lj’[ﬂ) ,awi f ,iofshy;Md Milfs;mz pN ghlJfhgghdJ vdgi j KdNg
gbj N hk; ghyma] th Nghdw nraw;f , i ofsp; xU Kffma Fi watmldgd mit
ntggJ;JJ, j gFk; . NkYk; mit vsppy; jGgwM$bai t. Nh |If;
fhygfsys nraw f [ hy hd Milfis mz pijtp ,awif ,iofshyhd
Milfis mzpN nghUjjkhdjh , Uf Fk; Vnddgsnraw f , i of s;kpf;Fi wej
msN ePu c wRt jhys nraw f ,iofshyhd cilfis mz [AknghOJ ekf Fg;
NoghJ khd fhwiNal E K fp | ffH jhy;ehk;nt ggkhf Tk; rpkkhf Tk;c z hf pahk;

nrawtf , 1 ofs>ngl Nlyma N jp; nghUstspye) jahhptggltjhy; krb mj pfhyk;

c Wpaha; ciofFk; vdgd ,JN nrawmf ,iofsp@; Fi whhTk; MdJ.
MilfsypeJ Kkpr; rV gFjps; cile) Ez z p nef[m[f)s vd W offgng
Jfsfsha; cjbeJ eR epyfshd MW s Vhbs;k\M/\k;flyferYk;> eyijjYk;
khRghi | ¢z thFfowd.

nef pps ;
dW eff

| Lf nf hs
ats; ji
ilfs

; njht  Kjy; nefpg; nghUs; vddntdW efNs cqfi sf;
gfs; xUNi s mJ myhkbfFk;cqfs; fbfhkh , Uffyhk; myyJ
alzapi eplggyahfl\th myydJd e@fs; mz gk; nrawi f ,i ofshyhd
h ffy ;o ., dW  eki kr; RwwvAs s nghUsfsy; MilfshiNh

S,
S
Yy
h N
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, UFfyhk; , dW eki kr; Rmmss nghUsfsp; ngUkghyhdi t nef pahy; Mdi t Na
eR kw\k; vznpza; tiffs; ghypj8; ciwisy; tpgid nraaggltijg;
ghty j pf f ol s ; Kwthyqfsw ghy > vz nz a; kwik; , ju jpi g; nghUsfi s thgtp
tUtJWF kffs; c Nyhk; V\N\k;fzzrbal“y nraagglt ghjpgfi sf;fi [fSTF
vLidr; nryth Kwihyqfsy; gadglijgglt fydfss> ginflifss Ftisfss
,Uftffs;k\w\k;l\ki[fs;l\grdwnghUsfs;vjdhy;nraagg|tit.

nef ppp;ti ffs;ah t?

, 9NghJ_ nef ppgwwpomwey nf hs N hk;

nj oy El gk f I Lkhd ks Rf b hu gukhgG> Nghf Ft U J kwk; ¢ z Tg; gh) f hgG Mf @
Jiwspy; KdNdw nef pps; ekfFg; gy tifapk; cjt@ssd. nefpps;jqfsd
jdthkhd gz Fshy; ek; tho;t KOi kahf MffpkpJssd. Fi wej vil>mjp
typ k> rrbfyhd ay tbtqfis vLT Fk; jdi k Mf@ad nefppap; Nehki wahd
Fz gf shF

mit ,sFk; jdik nfhz [jhfTky efdd clEtphjhfTks NKYk; rgtif
nefppss GV jh; fjpfis clEtphjhHTk; mi keJssd. nefpps; tpy
kyp hdj hf Tksehk;i fahs VWt hdj hf Tk; fplffpiwd.

,Jtiu nefpps; Vd; guyhfg; gadglLjjgglLfpdwd vd ghhjN hk; jwnghOJ
nef ppsp;gyN Wgadfi sg; gwwpNcYk; mweJ nfhs N hk;

Rf h hug; gukhp(; nghUs f s ;

rhahd gadgh bwir Ki wahf g; gadglLjjphy; gytlf nef pps;r
nray gLk; vLJJfthH>ghy|G\U1 gy &;vdw nef p hy ; nraaggl t
vihjJfpfhs N hk; | e} CW@RfFofafl S Nehaj nj mWWePt k;

to

wej

c
gadgLjjj;Nitagiy. vdN>mit c ahuhd Rihhyi]j qF
guTk; mghaj i j Ak; KwaY k; mf wi ol wd .

vt 1 W nef pp vdw nghUi s edi kahd gadgh bwr Ki wahf g; gadglLjj KbANh
mN Nghy > jtwhd  gadgh bwrk; gadgLJ;yhk; nef papl hy; nraagglt gy
nghUsti sg; gww; rejpdg; ghugts; vijJffhHih > nkyyp nefpp i gapd
vhjJfnfhsNhk; ,e tif gsh bf; igfis ehk; kpf; Fiwej fhyjjmfg;
gadgljjp gos> mit Fgi gahf > RGN s eP tfhyk; fped thgLJprlvwl
jtwd gadgh bwk cgl\bh‘rbfgng nef pps; gww eBf s; NkYk; mwa t Jkgp hy ;
effs;jkpehl muhy;jilnraaggll>xU Ki w kl LN gadgLJ;pvmgng nefpp
nghUsfs;vdw i ygop >

1[dth2019 Kjy; mKYfF tej RWMh#oy; kwk;tdjJi wemwh z T.N.G.O. No:
84, N j p25/06/2018 | g; ghrt f Tk;

Wjjho 200 Mz Lfshf N >nef ppekd gadgHby;c ssd.
Kjy;nefpapd c Ut hffat hvikz | ;mnyf] hz | h

Mz LN hWk; c yfk; KOt jYkhf ehk; xU bhyypd;
kwymad) vdw mst y; nefpp; i gfi sg; gadng;Jf;N/\/rk, mt wywy
Kiy;%dWrjt Pkikl ENe kWRowrpE ¢ 1 gljj gglfpiwd.

nef ppap;ti ffs;

mdwi t hot ; ehk; gadgljJk; nef pg; nghUs{S k; gygbfshy; MdJ. mi
r

nef ppspk; xNi kh pahd  myFfshy; mi kagngwwggjm y. xU
nefppsy; xw wygbfs; Nehay; mi kggy; ,iz eJky NWpgtif nefp
xw wggbfs; FWFg, gpzggy; ,izeJk; fhe gglfpwd. xw wggb
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mi kggpdg nghM J gygbfss, U ngngmszg obbfgglfpwd. , sFgi t kwhk;
L, WEgit. mit vddnt dW | whghy fhe Rghk;

, SFk;nef pps;

ghypjjy@; @vpj@; vdWk;, mioffg fIWU) vdgd ,sF
vLj Jffht hFk; ehk; ngUksT gadgLjJk; nefpp; i dfs;
nraagglti t ahFk; x U ohypj &;i gap d vhﬁF ; nghOd>md ¢ Ufpt;kagJ
kz jij tPp f kGlfla ntspapl> gplfrrkhd Ruf vhhbpd. (ghyp ;
nl hgi Ny 1) ghl bYk;ngUks T gadgljjggLk; nef ppF kwnwhU vLJ.,Jfthtth, , €]
gh bi y~ efk; nf hj By ; epggehy > gh by p; t bt kirp j fad ., Kkh e nt gggglj J k;
nghOJ vspp; nkd;kahfptlsAde;k fhzt nefp;bs;,st;Jd;k nf hz
nef pps;vdw of fggLk; ,tti f nefppi s c UffpkWRowpnrag N nwhU nef pp;
nghUshffyrk;
, WFKk; nef pis ;
khNhf> ry;. nefppi s x [ , jahmpfgglb> nghUsfshfp
nt ggg j|nlhy nkd;kaht [ ' y. vdN> | ttif nef
kE’L UprNNhU n . ,]jifa nefp;beF
nefp;b dW [ ; ; ; , WFK;  nef
f ; jijf; jjh nghUshf
af - kW g
: vhogj hY k>
; Jz ps; Nghd

nt gguhy, Fk; nef pps)

« raqfgypSTF ,i INa FWMF gpz oG, yiy
e rofgpSfF ,iINa gyt@ <pGrfjpc ssd.
+ nt gggglj J knghOJ , sFfpw.

nt ggj j hy;, WFk;, WFk; nef pps ;

 gygb rafgpsp; iz g FWF iz gghf Tk; typkahd rfgpz gghf Tk;
mi keJdssjhy>nt gggglj Jk;nghOJ c i ltjpiy.
« nt gggglj J knghOJ fbdjjdi k ngW pwd.

nef ppnurp ; FWaPbf s ;
,J tiu ,sFk; nefppSfFk; , WFk; nefppS fFk; ,i INaAss N WghLfi sf;
f wWNMks> mdwh  t hot |y; ehk; gadgLj J k; nefppi sg; gwwp NKY k; nef pps; ekf Fg;
gyti ffspk; gadglthYk>r|yt|f nef pps; | GFt pst pFk; NjgnghUsflsAk
jddfjN nftre bUff plwd

nurp; FwaPf s ol >mbggi | apk;ehk;nef ppi s ti fggljjyhk; gyti f

gwwp mwih hk; nurpl; FwaPfsp; mbgg | apk; ehk; nef ppi s

gyti fahd nefppis tifggljj cyfshp mstp nfhLffggllLss FwyaE
nup; FwaPfshFk; ,t{hWw nup; FwaPbd; mbgg| lay; nefppag; gppj
mtw w;jdpjdphf kWRowrpnraa cjtmaht , Uf Fk; xt nt U nef ppnghUS f
gpj Naf khf vdd FwaP nfhffggllssd nefpg, nghluswy; vej ,Iljj§; , €j
FwaP nf hLf f ggl bUf FKk;

nef p; nghUs @ ; mbggFjadyh> myyd %%bapyh> nghUi sj; jahhp o]
nragt ha; ngaht iy | bffhdyh x 'Wnade Ju Jk; mk(f Fwahyhd KfN
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cUtjijgghtfTk; mej KfNh jjp;kjjmay) eLt y;Xnhvz ;nfhlffggl bUfF
ry gshl bf;nghUsfspy;mej vz z pbha nefppti fap;ngaUi | a RUf npfOj
nf hLf f ggl bUf Fk; , ejf;FwaPi | Na ehk;nur; FwaP vdf Nak;

[APF’ L0 ]
K:

)

K;

mkX FwoKf Ntz jjo;eLty;1 vdw vz ;fhe gglL mkKf Nhz jjpo;f8; PET vdw

vOj J f Ns >PETE vdw vOj JfNsh fhz gglthy>mej nef ppnghlUshdJ ghypvjjy@;

;e Uthfoggltd vd mwayhk; gyti fahd N jpgnghUsfs; (Nhjbs)

gLt j hy; mgnghUs; nef pTjjdi k>t yp k> nkdi k mny XS p

Nghdw gy ng|sAk Fz gfi sAk; ngWpdwd. nefpp@ld;

N jonghUsfs; t ggFfss ekd R\AMIgGAk; kw\W; ekd cly;

kK;Mgji jf;nfre Lt Ut jhf cssd. vhjJffhHih>nud; FwaP vz ;

; FWhFK; ghyppdy; FNsh u (Poly Vinyl Chloride - PVC) kp Tk;

thaejjhf Tk> ekd MNhfpjjpfE jBFtpstpfEba fhHkpks <ak;

Nghdw fd c Nyhqfisj; jddfjN nfhz LssJ. nuwd; FwaP vz ; #6 vdgi jf;

FwbFk; ghyp i | h®; vdw gshl bf; (polystyrene - PS) vdw gs hl bf; GMM\eh a
WgLj Jdk;] i luB;vdweQrhd N jppghUi s jddfjN nfhz LssJ.

gyN Wtifahd nef ppgwwpNkYk; mwa nurp; FwaP t sffggljijg;ghuqfs; ehk;
gadglLj Jk; nghJthd nefpgnghUsfSs; vi t ekf Fks ekd RngGMijk;>

t yqFf SfFk;gh)fhgghdi t kwhk;vi t gmff‘ggVWVIt vdwjftyfi s mwayhk;
nef ppnur; FwaP t g ffggl k;

ngUkghY k; nef pg; nghUsfspl ngah t yi yapyh myyJ nghUs p; mbggFj aiy h
nuwp; FwaP , U F

xdi wvnahdW gwMmJ Nghy; mi kej KfNhz tbtyghd mkGFwap; eLt y; xU
vz N2 hmyyJ mej nef pp%ygnghUs @ ; RUf nf Oj N h f hz ggLk;

, it jtm NWVWDKkK;vz {Nsh-vOjJffNsh fhz gglthy; mit nup; FwaBfs;
myy.
nur o ; N W nghJt hd nghUsf{s; gad ghL
FwaP ngah s ;
PETE, Fil> tpsabb>l,e tif nefpps; xNu xU
gymal th cilfss nt gg%I Lk;| Kiw Kkl LNk gadglj J k;
NkYiws; / ] ntlithss/tifag;tbtikffggllssd.
fap> sals J)qFtjwk |[PET  nefppa kP Lk;
VJ t hd ghyma] th|gadgljjphy; mj y pled
,i oahyhd i gfs; Mz bkz p vdw N jpgnghUs ;
ntspaWk; - md clYfF
ed;k gafft hJ.
Mi Sffhf ngUks T
ghymal th vdw nraw f
, 10 gadgljjoglLfm.
nef ppS s ;
fU ggLfp. ,J
Js K tYthd>
y vjpnfhsSk; mwJ
nfhth <wggjjjpd
t YT+t gglt oat phky; ji | nradk;
(nefpprf;p t haej J. ngUks T
ngwggl t J )>| kWRowrpnraajjffd.
Jisfih

mhnp khiLf s ;| ghJ
rhfFfs;> xd
bgd;gfs;> nk
tiy> epy;|]

mi kgGS>J

| f
ma
0
whf

y

f;
hd
hf [
d

P
F i
k

; (mjp cah
%Yyf$PW vilAss glyp
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vjjp@&;- UHMW)

i ofsy tpdahd;
nraagng;

nt s gy ;
Ki oN‘HLfs

e x-
- ij

R

Kb Mgj j hd nef pp;
nghUs hF k; K WK ;
thdpyfis vj pnf hs S k;
jdi k>jPj LgG>KJyra r pej
Z

1 9 Glsgngvvvw tpdahy;

ghJ f hgghd
xd whF Kk; , J
nef pt hd J ks
nkdi kahd J khf
typ k nghUej mJ .

nef ppS s ;
Kb Tk;

, Uej hYk;

xU Kiw gadgljjgglLk;
c wRg; nghUsfs; -
laghtss Rjk;
gadgLk; <k; JilfFk;lv
gQRfs> fapMss i u
fkgsqfss t bfl tg;
gadglLk; fyjyj;Jz ps>
kpfyjjp; css jLo&;
Rt s> [ Dah)z ps;
(Geotextiles) (t bf hy ; kwi\k;
mhg G j Lo Rt h)
fhdf pPLf s ; NghLk;
nghOJ fyitia
epyggLjj Ez ; ,i ofs;
fyffgglfpw.

nraag; ki L

ghJ f hgghd nef ppS s ;
xdwht fUjggLfpd. xUKi w
Nk gadgLjjmaT
waf $ b nghUs tl
Jahhmf neaagglh Jz
c Ut hffgglLfpwd.

d;
js
S;

I
s
)

Thermocol,
EPS XPS
and HIPS

VOJN h s mst hk;
msTNhfss xU Kiw
kl Lk; gadgLjjf$ba
N eR KWWK ; F s pghd
Ftisfss R Lfss
ri kayi w Rz bf s ; kwk;
nghki kfs;

KPTK;

N j gnghUsfs;

bt f nef pp
tpstpff$bait.
ngUkghy hd

nraaggl t

ngUkghY k; xUKi w
gadgljjp vwaf$ba

K j pt ghdqf s pl;
fydfsh N

gadgljjogglLfmpu.

ghy b hhgNd
l; PO)>
mf hdy h

i el hy;
gAkLh

i la@;

1 i lud;
(ABS)>
mf hy b

(AC). c app

C:rfMHsp;ghbyfs;
kwik;c z Tf;fydfs;
ABS jiyfftrqgfs;
kw;  fhy  gkghfss
, 1 ggh> Mgbfy;

kw)/\k ngapg Lfs;
nef p;bs nef pp
ka\k; it

c app
i gf s;
rhjdqfs;

nup; FwaBfs; 1 Kjy; 6
Kba css mstypy;,tww;
nghUejhj mi djJ nef ppg;
nghUsfS k; ,jg; mlqgkFk;
PC kw\k; ABS vdw , Uti f
nef pp S f Fk; er Rg;
nghUsfi sj; jddfj N
nfrz Lssjhy; ghlfhggwy H
f Uj ggLf pw . #7 Fwa P
nf hz | nef pw; nghUi s
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i eyhd; : ' egfs;thgf Nehplhys l\kYk
gltafs; ;| Mua gy mji d
gyJyftmp;Frrafs; gadgLjJtjp:njs@ ngW.
> PV : nkjijapd;/Ngtkfs;
KWWK ; ~Pfsp;
mbgghf qf s ;

Vej xU nef pp nef pg; nghUsfs; c Ut i

%Yy gnghUs hf Tk; j ahhgghs hy vej nt hU

, Uf fyhk; tpp aAk; gogwt giy. ,J
Mgjj Hd tifi ;

NI’E]HTK,,UffyI‘k

jftYks i1z 9oy ;

ekf F vej Cijj

, Yiy. nug; FwaP

nef po; nghUs

gadgh bi dj;jt pffTk;

nef ppsp;jHffk;

nefpps; tpy kyphTks , Nyrhdjhf Tks t yp kahdj hf Tks eBj J
,Uggihys ekd et @ thofifap; gyNW KdNwwfS ks edi k
pIJJssd Mdhy > nef pps p; m”f) mst ghd gadghL> mj Y¥k; x
gadglLjjp vwaf$ba nefp;bs ekd  Rw\gOGw jpfFk; tgqFf
MNhfpr;}ka;ijljhfqulsl\h Wwlj j pt Uf gl wd.

gyN W tifahd nefpp; fodfisf; nfret Fgigj; njHbfis

t Uf ik nefppnthghd ngna rpfyfSs; xdW amjdys>mit rpj
,Yiy>kz z g kIFtJdk; , yiy. nefpp; Foi of s; gyf hyk; ki wahky; ,
ngh@ mstphd fodfSfF topFjJ>vyyh ,lqgfsyk; epwel> Ft J
Roi y khRgLj J f owd.

xUKi w kl LNk gadgLjjpvwaf$ba ghypj@;i gf s; kwk;c z n
mjpsT gadgLJ;p vwp j by > ekdJ _RngGMKk; Foi of ; $I hf p
miljJf;nfhz L RWWWGN jpd khRglLj Jf owd. tbfhytsg m|I v[&]
qupewnw ,eeR FliIfs;nfhRifsp;, dgngUifj | pFf; huz
nl qF > erFdFd;ah l\gkdwtyah;blsg, guwx N hL> eF‘Itbe.,J x| hk
gult j wiFk; fhez khf o wd

ry tpgqgFfs; Vd;nefpppd czfogwd vd eBfs;rejpJdz th? kPKss
nghUi s vw¢\ nghOJ ngUkghYk; mtw w nefpp i gagpN
cz TgnghUsfsp@;thidia EfUk;tgqgFfssmtwi wcz Z kpghOJ
nef pp igfisAk; Nh N clnfhsfnwd. vihjJffhHth> efuwfsy;
twagFfss mjk; ngUkghdi kah‘ khifsy c z Tg; nghUsfi s cCzz
nghOd jtWyh nefpp; igfi sAk; cz fpwd. nefpp; igfss g
V\/I@RfFOhafS Nghd w nef pip; fodfs;flyfi sAk;nrdw |fpwd. mtt hW
BAkK; nefpﬂ)s:>f|ye|5b#ha s pkwhk; mi yai rTESfF clglt>rmpma Jz Lfshﬂ
Nh nef pp s hf (Ezz ogsh bf;Jfsfs) cilfpwd. tPL ¢ gNahf g; nghUs ;
wwY k; ,jjifa kaj‘g H bf; fhz ggLf @dwd. gwgi r> Kfkf OTk; fi uys
i yj; Jlai kgglj dk; Naggndfs; Mfptwwy; fhz gglk; i kf Nh (Ez z @)
i kKFNuh nefppsp; ry vihjJffHLfshFk; ,ef i kfNh kz ps; fOTk;
eRy; mbjJr; nryy glL ep ks MW s Vhps; kwk; flyfspy; Nhel
fi s khRgLj Jfpwd.

; #ogglt rpa nefppJdfsfi sAksrpa nefpp; JZ fFfi sAk; mjpsT

; mjp msty; czz Nehhfpd. ,tthwf nefpg; nghUsfi s ¢ z |
sp;tapwy; nef pg; nghUsfs;mtwwad;tapVc WogEsy;, Ijij miljJf;
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nfhstjhysmttgqgFfs;cz Tg;nghUsfi s ¢z z Kbahky; gl bdmhy;t hLf pdwd.
tapsy; css nefpp; nghUsfs; nrhhdk; mi ltjpiy. 2005 - ,vy; elegj

Muarray>90% flytho;gwi t fspl;tapwy;nef pps;, Uggd fz twaggllJ.

j kpehL muR> xUKi w kI Lk; gadglLjjggl L vwagglLk; nef pgnghUsfi sj; ji

; jil
nragssd nefpps; RWNOGN jp; WLjJk; jB tpsTfisj; jLIFK; Kffma
KawrpS s ; xd wh mupl,,ejJ,Jl lap dg; Ged nfhssyhk;

ghy y bf bf ; mky k; (PLA) nef pps ;

nefpp; Fgi gfs; ek RMMWGNM i ] vej mstmF khRgLjJfpwd vdgij elhk;
fre fdwk; nef pp; Fz gqfi s xjj xU nghUss klFk; jdik nfhz L epjjp;
cwlirgglb>egjjmbr;rjJffs;togFk;jdik nfhz {jh , Uejhysmgd @ nghUs;
eki k , dp kahf Fk;

Mks nrawi f nefppS fF khwwf mwbayhshis; fz iwejN (PLA - Poly Lactic
Acid) vd ggLk; ghy g if bf ; mkg khFk; ,J ry tif nefppSfF khwhf mi kfp.
ghyw hf bf ;mkg k; myydJ ghyphi | L>c khFk;jdi k nfre | c apggd jpd;nfhz |
- ntggjjhy; , sFk; nefpp MFk; , ej g; ghyfth; nghUi sr; Nehs ks f UKG kwik;
,dpRRi t nfhz | fpqFfspd; $ofspy;, Ued ngwKbAk; PLAvdgd kI Fk;jdi k
nfrz I nghUs;

nrawf f i ofshy; Md cilfsp; nefppg; nghUsfs; , Uggi | elk;
mwlt hk; xt nt U Ki wAk; mjji fa Milfis ebk; N hafFk; nghOJ >
rsMa ,i ofshd — Ez ;,i ofs;Milfspple) nt spawregkseRh [fss
MW s ; kwk; flyfsg; fyffowd. flypo; Nkwguggw ; kpf Fk; (Persistent
organic pollutants) njhH hrrahd fhx khRgLjjps; Nkwnrhdd Ez z @
,iofsy; xIbfpfhz L Mgjjhd khRghil cz thfFfpwd. flyt ho;
ca;bpqushd , Wy > k&; Nghdwi t Ez z @ nef ppi s>jkJ , aw fahd
cz T Mjhk; vd W vzzpczfplwd. mjji fa nefppi s ;
gyt p erRfs;flytho;c apqgfsp;clYfFs; Nhpwd. mejf;

c apolgfi s kdphshim ehk; cz Z knghOJ ca;bmquspl;

jgfp erRfss ekd clyfis milfpwd. ,tthwi>cz Tr;
nfjhhy; ekk; cz Z k; ¢ z T> gUFk; eR kwik; rt brp Fk; frwwp(k

, 1 ofs;fhz ggLf pdwd.

, gnghUi s g; gadglj j
kKILNk gadgLjjf$b
jahbpfyhk;
nef pbi s mgGagglLj J k; gyN WKi W s;
nef pps; vgFk; epwedssd. mjphpy Uk nef ppsp; gadghh kw\k; nef pp;
foﬂ'fspl, ngUffjjmfE Xhy JRI  NitggLfpd. nefp;b fodfs; vtthw
mgGAgthjoggprﬂwd vd gi jAk nef pp ; foﬂ'fl S mgGNgngJk revej Ki Wi s AKk;
J ght fyhk;

; GM N
m

jpcz Tg; nghtyffydfss> Fgi gg; i gf s; kwik; xU Ki w
a rikay; kwk; cz T Nir fUtps; Nghdwmw w ;

goqfs kwi\k; kPkhd ¢ z Tg; nghUsfs; Nghdwm w w
zp;css ghfBhaht hy; rmefgglL>CltrJst ep wej
[

y
hy §
t

S >
[ kz C
w;f Klwag gthhahffspl nraygh t hy; vejg; nghUSk
w kIl Fk;jdi k nfhzt nghUs ; vdg ngah;
{ f Kiwapy; gt Brahffsd; nrayghthy;rpjffoggltjgiy. vdN >
jdi k nfhztjyy vd W mwpykk; vd N Fgi gfi s vwhk; Kds
jdi k nfhz t Fgi gf s; kwik; kl Fk;jdi kaww Fgi gf s;vdW gbpj
ng>jdﬂ>IdﬂNa mgGrggLj Jt N “rmej J. xU Kiw kI LN< gadgljjp vwagglk;
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nef pgnghUs { Ns cynfagf@k; cwyjp nraagglbks gadgLuggl Lk;>
Jiftpawaggl Lk;t Ut jhy>kp mjp mstg;nef pp;fodfs;Ftedssd. , t 1
Nhej nefppfodfs; kWRowpnraaggl Nh myyJ vwbfggltNh myyd Forbsg;
, L %lggfNh> jpej ntspag; nfhbFgi g NIh{pah ekd RwW; #oypy;
epwWpwd. ,Jtiucwyjjpnraagglt (Nfhbfgglt) nefpp fodfsypiel 79%
Fopsp;, L %lggLtpd myyd jmej ntspg;nfhtigglt Fgi gkl hf pw > 12%
vihp f ggLf s >9% kI LNk kKWRowrpnraaggLf pd vd W kj gopggl LssJ.

nef pp; fodfshy; vdd elffpd vdgd gww NKYk; mwayhk; nef pp; Fgi gfi s
mfww KawpFk; topSs; xdW 5R nfhsif Refuse (j t p)> Reduce (Fi w)> Reuse
(kP Lk;gadgLj J)>Recycle (kKWRowr pnra) kwik; Recover (kPnl L) Fgi gg; nghUs{sp;
jrepyi a tpfFk; gpkp; gmwnef pp; fodfi s mfwhk; rpej Kiwsgy;mjpglr
rhj fkhd Ki w, tthmwh mi kAk; kKW (jt p)>Fi w>kP Lk; gadglLj J>kWRowpnras
K}E’lnLFLF (kIf kwhk; vipdr; rikgyhf F)> , Waht jmej ntspay; nfhbf; Fgig

kW iy;/jtbijy; (Refuse):

nef pphyhd nghUsfi sj; jtbggN kpr; rpej Ki wahFk; xU Kiw Kkl LN
gadglLjjp; JYfp vwagglLk; nefpg; nghUsti sg; ngnghYk jtpffyhk;
vihjJffHth> ehk; filfSfFr; nry¥Yk; nghOJ gUJ;[aphd ig myyd rzy;
i gfi sf;nfhz L nrdwhysfi |ffhuh;j Uk;nefpp;i gfi s Nz thvdW kW {yhk;

Fi wjy; (Reduce):

ehk; gadglLjJk; nefpg; nghUsfsp; vz z pifi af; Fi wggdk; Kffpakhd
Ki wahFk; nef pg; nghUs ; xdi w t gFk; Kds mgnghUS f Fr; rkkhf myyJ khww
NW VNDKk; %ygnghUshy; nraagglt gjgmpnghUs; cssjh vd rhghyjgo;
mgnghUi s t hgf yhk; eh\k nef pg; nghUsfi s g; Fi wt H gadgLjjphys Fi wej
mst py Na nef pp; fodfi sAk;c Ut if FN hk; ehk; gadglLj J k; nef pg; nghUs s ;
vz z pi fi af; Fin:J> mjd; %y k; ehk; J}ffp vWAK; nef pp; foﬂ'fisf;
Fi wjjhYks nefpg; nghUsfsp; gadghi |l KwwYkh eNMJtJ vdgd jwnghOd
,ayhjh cssd.

kP Lk;gadgLj Jjy; (Reuse)

nef ppp hy; nraagglt nghUsfi s KbejsT kP Lk; kP Lk; gadgljjyhk;
VL JFth L > ekkpk; eyy epyap; xU nefpg; ig ,Uehy> mjidj;
JH fpawy hk; kWKiw filfFg; nghUsfs; thgfr; nerknghOJ> kP Lk;
gadgljjyhk; ekkpk;eyy epyag;css xU nefpg; nghUs;, UeJ>ekfF mi jg;
gadglL]j tpggkpiy. vdgs mjidj; Jiffp vwahkyy mgnghUi s gadglk;
N nwhUt Uf Ff;nf hLffyhk;

kWRowrpnraj y; (Recycle):

nef pp; fodfi s kWRowrp nratJ eyy Ki wahFk; gadww nghUsfsp; , UeJ
gaDss Q@ nghUsfis cwyjjp nralAk; nghUlL> nefpp; fodfis nup;
FwaPBfsp; mbggi lay; gbpnjLjJ> mtwiw kWRowpF clgljdjy; rpej
Ki waH:k, ,tthWnnratjhy; mffodfs;jpejntspFgi g \kLfsy;FtpdJd myyd
%Lk;ti f Fgi gf; Fopsy; a joggd Mf@a topspy; RMM#oi y thgLJ;m;beFk
gyti fahd nt ggj;hy,, st nef ppi s kWRowrpnraayfk mi t nt ggj

c Uf agp; mtwtkarownahy N nwhU nghUs b khww KDbAk; Mdhy;
,WFk;nefo;bi s mttihw kWRowrpnraa ,ayhJ.

kPnlLjjysklFjy; kwk;vipJr;rikgyf Fjy;- (Recover):
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KiwSfF clgljj ' ; fodfis gaDss
kplrhu(hf mny klfma c ugfsh ; nghm Xh; ci yap;
jmej ntsppyh nefppnghUsti s RWNGGN j pif 5 nfljiy
K; ngukghY ks nef pg; nghUsfi s ¥ ; (incinerator) , | L c ah
yfsy; vhpd> ntsphFk; thAffi X khir; NfhpJks kPkhd
thagj rhkgiy ftdkhg; g;b}p rfjp ngwggLfpd . , J
k; nefpp; fodfi sf; i fahstjwh ' t ophff; fUJggprvJ
;>nefp>|g;nghUsfis vhggjhy erfR ;| t PAffs; ntspUth>
jdi k nfhzt NjgnghUsfSk;>fd X ;
,ayhitfshFk; kP Lk; Gl ggpf
Kbah mstpy; erR; jdi k nfhz
foppi s vhpjy;vdgd rpej Ki wadW

Fopsy;, lLg; QA jjjy;

RWW # oy pfded  mgOGagglj J k; t pkhf g; ngUkghY k;
mi kjJg mtw\s; nefppfodfs; mjDs;

fodfi s mgGmgLj J k;gut yhd Ki wahf > F
msty;7-13% nefpp;fodfs; Fopsp;, |
erNV>epk:>,Forbsw,,lN G!Jffggquﬂvwl

el Mfatw w nefpp; Fgi gf s; khRglj
nefpps;rpjel>mjg;css erRjdik
RWAOGY © ] khRgLj J k;

kl Fk;jdi k nfhz | nef pps;

1980 fsy; Kjd; Ki wahf klFk; jdi k nfhz I nefpps; myyd c app nef pps;
vdw fUJ Nhwad. mit rpjTWk; jdi kap; mbggi lags , U ti fgglLk;
mi t aht d: t Rak; Fi wej nef pp(degradable plastic) kwWk; kI Fk; jdi k nfhz |
nef pp

t Rak; Fi wej nefppss>toffkhf nef ppi sg; \ghy N ngl Ny vz nz a; m
ngl Ny thAtldhy JanggLfnlvvd t Rak; Fi wej nefpps; #haxsp Mf]
kwik; eBl d; , U F knghOJ> ttif nefppspy; css xU N jppghUs; (m
Nhjahdd)> ,ttif nefmbls t offkhd nef ppg; Nghy; myyrky;>tp
ciIar;nraf;wJ myydJd rpjffpd. , t1hwf>tRak; Fi wej nefppsstoff
nef pps e thVgLf|dwd.tﬁak;F| wej nefppSfF vdd el f Fk;

t Rak; Fi wej nefpps; rsma Jz Lfsh ciled> i kf Nbnef pps; vdwhifp mi t
RWANOGN jw; nt Ffhyk; rpjti labky; fpffpdwd. t Rak; Fi wej nefpps;
R\Aiwr#oyry, KwwYk; rpjed fyggigty vdgijj; njsph ehk; Gednfhss
tifahd nefppshy;c Ut hd i kf Nh nefppss>flytho;c appqfspy;
tp dAKks>mi t fl y;thot gqgFfis cz Z k;tifagsekd cz Tg;
k;vtt hW eki k t J mi [fpwl vdgi j Ak; ehk;, ejg; ghjjbyNa

ep dt pffyhk;

thagj %yqfshd Nhsks fUKG mtNNh tpjfs; myyd
; Nohdwt wwy ed %y gnghUsfi sr; Nfhpd ¢ Ut hffggll
k thaej nefpps; MFk; klFk; jdi k nfre I nefpps
k; rpjftggltj; jhyjm- gadspFk; fhhgd; - il -

, ,ddgw ,aw fahd Nkqfshg; Gkay; NheJ

S0 SO>S0 —*+35

A
t
d

! ;

nef ppc z Z k; ghf B
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2016 ,y; [gghd; mwpayhshiss> ghyp vijp@; nlhgii\yI; ghlbyfis kWRowp
nralAk; Mi yag; I nldyyh rf8drp ; 201 - F6 (Ideonellasakaiensis - F6) vdw ghf Bah
xU Kiw klIENk gadgljjjjff Polyethylene terephthalate - PET gh bayfs;
nef pap dr; nrhogi jr; NhpJ mwejdh ,e ghfBhah hdd ‘PETase’ vdw
neh p ar; Ruey PET gsh bffpd rpa %yf$Wshir;rpjffaw. ,er; rmpa

%yf$Ws; ghBmahffshy; cztHh c wrggLfpdwd. neh@ap; nrayghl
tiuwi Ikhif;fRo fhHtigglbssd.

nefppa cz Z k; gh Bhahtpl; fz LgbgghdJ nef pahy; ¢ z I hFk; khRgh bwfr;
rhjjakhd jR Hj; N hdwdhYk; mJ ddKk; kpTk; rpfyhdN Vnddps
nef ppphy; c z thd khRgh bd; ms T> k;b mjp mstyghdd. elk; mej msTfF
mjp mst yhshd nefmgnghUsfl s g; N\kdNcYk; gadgljjpFagi gah‘f Ft b dmk;
nefppa rpjfFk; gh‘Bhahtpl nraygbLk; Nfk; kpTk; Fi wt Hf Uggjhy;> ehk;
rejpFk; nefpp kKhRgh i | vj ;bnfhss , ef ghfBhaht o; nrayN fk; NghJ khdj hf
kwnwhU FlwgkLadeg;>,J nu o ; z 7z \
rpjfFk; mfFwaPL vz ;nfhz | g kW o
th c ynfqfyk; JahhrbfggLfnw kp mj
; KWRowrpnraa Kbah j b Tk;k ef ppi s
”akhd JR b, ef ghf Bhah m|k sT n
,J mi kahJ.

ha
W p
b
sf:
gha’

fzzh-tiffs;kw\k;gadfs;

fzzh [ddys Kfk; ght Fk; fz z hbahy; Md gy G vd ehk;
gt Fk; , I nkqFk; kdg)dhy ¢ nghUsfS s; kpTk; gi oi kahdJk;
jdpJdt ,thaej nghUsthk;fz tpgFfpl. fz z b xU Gphd nghUs;
> ekik ghlfhfFk; msT i k nfhz {jh Tks mN rkak; ekkhy;

' msT vspp; k nfre tjhTk; fzzh c¢cssd.
fogglthYks fz z b xsfFk; jdi k

i fagsfz z b xU jg kg; nghUs hf Tk

o .

rmbfhd;- il Mfi] L cUf 1700°C nt ggepy msT chfp mj D1 d; Nhbak;
fAgNdl; NhHf Nz Lk; godh> mjid Nfkhr; Fspt pf Tk; rmbfhd -0l
Mfi] il c Uffadk; }yrbfkd,kWV\k Mf] pd; mZ f fs;)kd gbf mi kggmee.,J
rpj Ak; mtw w nkdt hff;Fs ;kanghOJ>mefs t hp rahf kP Lk;jddJ gbf
mi kgtf Fj; j kk; Mdhy>jptjjpd cldbahff; Fs;blt;kanghOJ>rer)fht[ni
mZ ffsyjkd ,lqgfsg;thorg gj;pgl oagb gbf mi kgi gg; ngw , ayhJ. v vdN >
gi oa mi kggg,,yyrky N Nahh; mi kggy; mZ ffs; mi kagngWk; ,J Nghdw
nghUsfi s ehk; cUtkwwlt vdW mi offpwk, , €] epyag;>fz ho et hpr
mi kggy; mi keJk> fdikjjpo; 9z gy; ,Ued> fz z hbag; [ (
cUtjjprk;, Uf Fksmeep yap;md gygbfs vdf ;fUjggLfpu.

thjf msty;fz z hbj;jahhdfggLk; nghOJ>kz ypd t
kWRowrpnfd Nfhdbfggltitay; , Ued)

Rz z k¢t fy; (fhyrpk; fhgNd 1) Mf @t w w
Nz Lk; kz yp; ntggepyapdf; Fi wf
j ahud fzzkb>eRy;fiuAk>eRy;fiut|J
, Tt hW ngwgglt fz z o NN h — i yk;-r
ehk; ngUkghY k;gadgLj Jk;rhhz f;fz z ho

fz z tbj;jahhgG Kbej epyap;mjd; N hww; myyd gz G‘s ; kKhak s Vwglj J k;
nghlUlL mjDId;ry N“gnghUsfs Nhffggprlwd vlLj J f fhlthf>,UkG KWK :
FNihkak;rhhej N jpnghUsfi sr;Nhggjhy;grir —em;fz z b ¢ Ut hf p .

i
v
a
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jpUAld; ngUksT tmogLk; fz zho tif> #isapg; rpjah
zh tifahfFk; ,J cUfma epyapss fz z HbAId; Nghud;
j d; %y k; ngwggLKk;

fzz DAId;<a Mfi] bidr; Nh Fk; nghOJ eyy gbfepyagsvspp;
afzzhmfplffpd.

; fzz b kwk; nefpapd mLffLffh xdW khww kwnwhd W
L i sffh fz z ho ngwggLf pw .

s fzzhapd kp tiuwhf;FspitfFkpghOJ mffz z b kpf;
bahd fhhy; css fhwM; ftrqfshig; gadgLk; fbdf; fz z hb

c UFep yap's
fbdkhd fz z
jahhbf gglf pu .

fz z bAId; ntssp mNah | bi dr; NH Fk; nghOJ ngwggLk;

spka\k gw xs;bs mj d; Nky gLKk; nghOJ fUi kemf;fz z hbahf
hW khWwt j hy; , ejf; fzz Hof i s fz{SfFg; gadng nydRf sp;

tragf shg; gadng fz z hbfs;jahpglyk;gadgLj Jfpwdh

epdt pynfhst:

e ,iofs;vdgit>ePl kwk; ru; l\grdwfltlkgﬁ‘ls c Ut hfFt jwnfdg;
goldpogp z ef %yf$Wsp;ePt tbtkhFk; ,it neaaggl N h>godggl N h>
glheN hgpz eNhfhz gglk;

, i ofss, awm f kwk;nraw f vd , Uti fgglLk;
ku $op ;N jppy;nrayKi wishy;c Ut hifgglt ,i o Niahd hFk;

ngl Nhy @ vz nz a; kw\k; t hAt gy JedJ ngwggLk; nrawi f , i oNa i eyhd;
MFk; ghyph ; vng giyma] tUk; fyit> ghydy; vdgd glyma] tUk;
fkgspk; Nhej fyit.

j By WAK; nghOJ nrawi f ,i ofs;c UFfpdwd>, awi f ,i ofs;vhppwd.
xwi wggbfs; vdw rsma %yf$Wsp; gy vz z pi faghd ¢ UggbfsskP Lk;
gyNW tifahd gpzgshy; ,izelJ> gygbfs; vdw ePt rqfyp;
Nhkgfis cz thHFfowd.

nt ggoggLj J k; nghOJ wvspp; cUrpjT miledks ti sedk; Nghff$ba
nefpps;nt ggjjhy;, sFk;nef pps;vdw of fggLk;

nefpps;gyti faghtd. mtws;rytif nefpps;ghdfhggd) hf Tkergti f
gh  hogwwi hf Tk:, Uf f piwd . vd N > nef pp; nghUs f sy ; Fwggbggl Lss nupl;
FwaPi | f;nfhz h>RUfnfOjjpdf;nflz NhomJd viti f nef ppvd mwa
KbAK;

ghyp yhtbf; mkygk; myyJd ghyghfilL vdgd klIFk; jdi kAss kwhk;
capgd jmd;nfhz t , sFk;nef ppMFKk;

nef pps; gyti faghhd. mtws; ry tif nefpps; ghJfhgghdj h Tks
rpti f gh f hggwyj hf Tk; , Uf f plwd. vdN > nefpg; nghUsfsp;
Fwogpbggltss nup; FwaPi | f; nflre Nh>- RUfpnfOjjp df; nflhzg Nh> mJ
viti f nefppvd mwa KDbAK;
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gsh bfFfis B5R - nfhsifap; mbgg lay; ghJfhgght mgGagLjj p
Ifafsyhk Jtrbny> KW ys Fi wjys kB Lk; gadgLJJJy> yi ynady;

Fopsp;, Lg; QG jjjy;vdwt hW nef pp;fodfs;Nkyhz | k nraaggpruJ

nuwp; FwaPL vz ; #1 | nfhze | PET vdw ti fahd gsh bfif
nrhpFk; ti fahd Ideonellasakaiensis 201 - F6 vdw ghf Bhah t f; f
xUKi w kI LNk gadgljJk; ginbyfsp; ti fand ghypvjjd; nl
vdw nef pap ; khRgh bwi Xust y;j Rl fz Lssdh

z
hoj
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7th Science

myF 4 mdwil thot y;Njapy;

fww ; Nelf f qf s ;

v kUjJtks Ez z ppf nfhyyp typephe p erRji InghUss> xtth k gh pG
ePf kUeJ (Antihistamine)> mky ePfp kw\k; ORS Mfpatw wg; gww
mwed nfhs S jy;

v vpyp;jdi k kwk;mt wwdl ;t i ffi sg gwpmwednfhsSjy;
v R ukw\k;mjd;mi kgi gg;Qued nfhsSjy;

mwK f k;

1971 MkMz L t qf
nt spswa kffs;fhyu Neha pi
Oral Rehydration Solution (ORS
wej

yed 3% rjt Pk ff:Fi wejJ

, ej@a kUjJtud @,Mz j fhyqgfsp; ORS
Ay Kff@jJdtji]j vLJJIL! hy;

jpt ¢ gG g\AMFlvmar,rkrs
Vngtthy nj hwvol ; NghJ

; t kffSfFr; nrawi f
rbf I1Jd. mz gGuy ;
u; fSFN‘thda . ir Kffma gqF

Pj , Jt |uag;ORS cynfq p(k,kgyyad;fsz ' sp;capfi sf;
f hgghwpvdrs s J
Foetijs> NNy css jftiyg; gbjjHEsh? ,uyple) effs; vdd
epdffpfs? , ghgh) ORS kwh\k; mjd; nrayghh gww; njueJ nfhss Mut k hf
, Uggi s ;myyt h?

NkYk; ry nghdt hd kUeJfs; kwWk; mit vggb nrayglLfodwd vdgi jog;
gwnvAKk; nj uyed nf hs N hkh?

eyy MNihffapkhf css kdjdg; Flygs rhhe ki 20 yptu jz z 8dJ
FIyRtu t ophr; nrdW njHuy gmxmw\k epof pwd . fptjjlt xtnthU 24 kz p
Neu jprk; ethdd kP Lk; c wlrggLfmd. , e tofKi wap; %yk; nrwbfgglt
cztyhe) fi vaf$ba c apf;fodfs; (metabolites) , ij Xltjjg;fyffpwnd.

t apgNghf F fhuz khf > xU eguy;, clyepy ruagyhky; , Uf FkiNgh) > eR,
ntsmhwvgglL jpt  rkepyia ,offpw. ,J eBNgh F vd W
pd; ,wyg tapWoNghffphy; mdW khwif> mjpp
. clyp;jptjjy; 10% fFk; mjpkhf eB , ogG

thachssJ

NHO B Sysemaativr g O RS oagrisTy S S Geesiorgab

ufics G apg ereiv gmb sl L g apd e
Cod

Temznsh @Semenee =6 =se3 Oemnenss

P . os T

T s 7.3 cmraFansc

efeneon

ConpSomassl By, = ol wsta el

s dgon
Ty
Suose
Ty s e
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t hat opeRWMW fi ury; (ORS)

t hat op eRMW fi wry; (Oral Rehydration Solution) vdgd ¢ g rufi u kwhk;
el Mfatwwd;fyi tahFk; ,J clyg;mip tput>thejpmyyd tapighghf F
%y K; V\Aglt eE‘ owMt Fi wi a> eR, ka\k vyfINh ylLfs; %yk; kPnlLjJ el;
rkep yi ag; gukubf ol w .

t apig; NgHf f @ DNghJ >c I ypl; eBrkepy nt Ft if g; ghbfggLfKﬂwJ mj.
lyhdd ePuc wlrti jf; beYk mjp ePu; RueJ ntspawM pw
khdi jtp xU eh sng, gy vyptu eR ,ogG VwgLf pdw . eRuhL
Hobak; kwik; ngh t hrpk; Nghdw jhJ ¢ g i sAk;ekd cly;, offpwl.

ekJ cly; ruahf , aqFtjwkr; Nhoak; (Na) MNhdw
Nitgglbfpwd. c jhe khi >ekd Flyp;ruahd msT Nhoak;, Uej
rt T£ gu y,e;b ot p; %yk; ePu c wr KbAk; Fly; Riuy; c wlrps
Nitahd ePuc wQr Kbahl.

ek; c
tff

raw fahd c oG el fi uiy (Sahne Solutlon)

kKwiWk; NFhbak; Mfai t Neubahf uyj xltjj

fiwiy thtopah vLj.;Jf;nfhsSk[\th> ek

hcwr Kbahl. Mdhy> FSfNhR d;c gi gr;
c o> FS.ho] ;Mfyag'%dtwAk; ekd cly; vlj;
K™ hyghi g] ;fz Lgbjj hy

N hbak; madphdd > nrwat o; mbggi lay; ekd cly; nryympFs; nryfow.
,jdhys t apWg; Nghf fplNghd ekd Fly; FSTNH ; kwk; ¢ gG %yf$Wi s
c wr KbAk; tapgiNghffpfE  vejf; fhez khf |, UejhYks 0% Kjy; 95%
Nehahs pSfF ,J xU rpej rppi r MFK; , oej ePu ekd c ly; kP Lk; mi | gj
rkepy ngW jp; %yks mi lej rkepy ngW jp; %yks ngUkghyhd Nehahsps;
f hgghwggLf phuf s ;

N hbak; kwk; FSfNHh ; M f[au
J FSENH ;jliggni g Nghffp
nranghdJ> ej Elwmz bd;kp Kf

mkpy ePf p(ANTACID):

mkyjjdi k vdgd>, i uwi gag; mjpkhr; R Fk; mkyjjo; fhe khf Vwglk;
mwb wb s hFk; ekd ta;W ,avwfath , i wig eB myyd i I NHOFNs hup;
mkyjijr; HCl) Red>czitr;rpma Jfsfshifp nrughdk; nraa cjTfpow.
Mdhys mky cz Tfsy fhu cz Tfsps Fbggoffks eBod kwk; kdmOjj k;
Nghd wt wal ; f iz kKhf mkg k; ms T F mj pkhfr; Ruf f dw . mkyjjdi k fhe khf>
mj pggbahd mkpk;t apWggFj mp;, UeJ ek;c z TfFoha;ti unryYKk;

ekd tamWg; Gvz p; nryfs; xdW Kjy; %dW tivaghd pH nfhz |
mkyjijj;jhgFkhWtbti kffggllssd.

ekfF mkyjjdi k myyJ neQorupry; c z {hFkNgh  vLj JfnfhsSKk;
kUej - Mdthrp;vdW ngay , it xU thwwfh.Jqsz:k XuymkyjJld;ruahd
msT fhyijr; NuFkNghJ> md elepyi kal | f ol W Vdglj ehk; N”amy;
gbjJsNshk; mNNghy Mz thp; kUeJfi s cInfhsS kNghJ thpd epoey
Fiwej mubFk;jdi kt haejjhf khWigw .
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ngUkghy hd mky ePfps s Nhbak;i g fhugNdl; (NaHCO3)> f hyrpak; f hugNd | ;
(CaCO3)> nkfdPak; i~ lufi] L (Mg (OH)2)> nkfdPak; f hugNd | ; (MgCO3) kwhk;
mYkpp@k;i ~ lufi] L AI(OH)3 Mfai t MFK;

c j hz khf> nkf d Pak; i~ luhfirL i~ 1 NUhFNs hub ; mkyjij
eLep yahf FknghOJ Wwlt tpdahdd;

Mg (OH), (s) + 2 HCI >MgClL+2H,0()

Mz bgahbf ; (Antibiotics)

ry Ewvz LiSfF KdGrma mstghd fhagfs; $I>kdphSTF , wgi g
czihnFk;epy Mdhy»>Ez Z apfnfhyypfz LgbggdJ meepyi a khawd ptJ.
jwnghOJ kuwz jij VwgljJk;gy njhwW Nehafi sf;Fz ggljJk; k;bgngUk kUej Hf
Mz bgahbf Ffs; vdgng Neha; vj pgex ; rf;pkUles,, UeJ t Uf

Mz bgahbf; kUejhddJ vjpghit pkhff; fz Lgbffggltd. mjh J> 1928 Mk;
Mz by; Ihtu mnyfrhz tu /gnskp; vdw gobb~; Ez Z apayhsu epkhdph>
njhz i ltyp Nghdw gy NehafSfFf; fhuz khf ] N/gbhs N h] ; ghf Buah t
mj wkz | hd ghf Buaht sysjjpy; (Bacterial culture) ghfbhah tsuwgj wf hd
Muarrpi s Newnfhz thy, mtt W Newnf hs S kiNghJ > mtu gadgLjjpa Niri af;
R j k;nraahky;mggbNa t pLt pL t pKi wap;nrd

gy emsf{SfFg;, gk mtu jpkop ej
GRi rfs; rfW nunl b tbtg tswdssi jf;

fz
Ez N Wfpy; ghfFkNgh)  vejg; gff BuahT
c WWNeh { i hy; erggibt xU Gai rfFg; ghf
vdgi jf; fz | wejhu tu jkKila
nkd o N hNF hf ] ; ka\k b/ngjaah Norg]
ghf Buahffi s> <gljjphy , W@py; n
ghf Buaffi s mopfpw vdgijf;fz twejhu

cyfp; Kjy; Mz bgahbf; kUeJ ngdrypk; ne
fz twaggltJ. /gmskp; nj Nehaf S fF rppi ras pgj
Mz LfSfF Kddu nJhwW Nehafi sf; Fz ggLjJt
gadgLjjggltssd KjdKjynh GQjr gadgLJlgglLs
cssd. vLjJffHlh>gz[la vfmaurs:>ghrbfggl
gadglLjjpohts; gzila fpuffusplNaAks nrugaht ¥k
ropi r Kiws; fz twagglbssd. mit rppsN gaDssj
et & qufsg;EzZapl,v”mgG' rfjpnfhz | Mz bgNahbf; kUey
rdpi rfs;nt wpkh Newnfhssggl bt Uf piwd.

. /gnskpy> ngdryp; kUed fz Lgpjj gwr> , w ttk; cyfg; Nghuy; Nghl
frai lef t&fSfFg; ngdrgpl gadgjjggltJ>,Jd KbTfs; kpTk; t mggh
,Uejd. Kjyhk; cyfg; Nghuy > ghf Buat plhy ; vwgLjj f $ba epkhdah vdw nj hww
Nehahy; , wgG 18% ypled , w thk; cyfg; Nghua; Nght> 1% rjt ppjjpk;
FiwhN ,UeJ vdWtuwhMs;$Wpnd.

Ry jhuwiSks Ez Z aphS k; erR jdi kAss n
nrafpwl. , ejg; nghUsfss>kww c appqgfi s mopf cjTfp
vj pggps; vd mi of fgglfpwd. ,dW gy kUeJj; njhopf h
kUeJfis nrawi f Kiwag;cwyjjp nrafpgwdh cjhez k;
nilovh rffsg;Nghdni t Gpa ti f Mz bgahbf Ffs; MFk;
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V. Mz bgNahbf; jt p> nravwf Ki wag; gy Mz bgatbf Ffi s ekkhy;
cUthf KbAk; ,e tif sz;t» |u|'%yk;> it kpf; Fiwmwhd tpyap;
, dW kffSfF toqfggLfdwd. ghf Buaht hy; nglf$ba n]hNW Nehaf S ks , wgia
tppaf Sk;jwghl Fi weJssd.

Ez Z ap;vj ppobi s mj pkhfg;gadgLjJtij ek;jtpijy; Nz Lk; Vnddp;
xU eguy; njHuweyd neLgfthyjjmE Mz bgahbf; vLJanfmSk Noh) > Ez Z ap;
vipggbsp; nraygh Fiwpd. vdN >, jw khwwf mtu mjp t Bak; nfhz |
kUeJfis clpnfhss Neubk; ,tthW Mz bgatbffhdd > ,dW ngua mst yhd
Nehaf SfFg;rppi rfSTF ,dWgadglL t Uf dwd.

tyep uz ps; (Analgesics)

fhaks | 8% fs>%u kahd nghUsfs; mOj JtjhYk;
ek; clyy; typ VwoglLfpiwd. fhagglt , Ijijr: Rvmp/k
mjpkhd jiytypah myyd %l L rownahy VgLk; t y
fOjJd typ KJIFt yp DL typ jiytyp ekG
fhakglt jhy; c z L hFk; t yp kwik; t @h s hy; WwglLk; t
t ypshFk;

Typ vdw , e tpkgijfh kdnt Orrahdd

tnt Orrp fhagglt ljjygiy. typ fLi kah

j 82 z hapggp ; mej c eJjy; %i siar; nrdw |lejTld; kWhkhop j
W  %i z apkped ngwgng; rkpi Qag;> JEmeeJ ek;
ffoglfpwnd.

tydz wolk; Gspyped tUK; jftyfSTFE vjpt | ; ;
ju;nhHqgFk; Ki wa ephz jjo;njHffk; MFk; typa mlfFksFi w Fk;

ntsi , U j mZ ffi s Ak
Mfa nrayfs; %yk; ephz Ki w

y H
gnghU|s nt s pawMm J ka\k $Ljé/51d

q;JjILflsAkfFHkgIt , 'y mDg
H Uk;

tyephz ps; myyd ty;ePt;bs vdgd ekd clyppe) ntsphFk;
Fi wfFk; NjgnghUsfska mi t sphwptypvdwczutf fnggLJJ |wJ
i ka elkG kz tyjjm;Newahf nrang\Ihmny typc z ugng;GAmkG fsy;
mj pkhamk;, yyh >ep yap; Fwoght , ttif typPtps;nrayglfm.

fharryw; mt j AWknghOJ ehk; ghurpt khy; ¢ | nf hs f pdwhk; ghuhrpt khy ; ekd
clyy; WgpSIld; nfjHus nfhz L> %i sfF mDgggglk; tympd; JPp;;Jf
FiwJdkstypkwhk;clyntggepyi a mjpubdbFk; G\ thfpkd dfsﬂ msi tf;
fliggljj@k;nrayglfpwd.
ghkguya t Pfk;ePfps;
mit got UkhWti fggljjggLfpw
1. Ngh jjsjdi kaww (Nuyjps;mww) t ypePfpss>vLjJffhHLh>M] gpa ;

2 Ngh jjjdi k thagj tyePips;vLjJffhth>NhBd;
c |l y;nt ggk;j dpgp(Antipyretic)
rhjhudkhf kdp clyp; ntggep yahdd 984 Kjy; 986 bfpp ghud; Pti u
, UFFk; nt ggkhdd , ef epyfF NNy nrdwhy;md fharry;vdW mi of f ggLf pw .
fharry;t Ut jwkF nghJt hd fhez k;Nehaj nj hwwhFk; Nehi @ ¢ z thf ff $ba ghf Buah
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Ncy;tsu KbahJ. vdN gi | naLf Fk;
jogG rfjahdd ek;c lyp;ntgepyi a

kwik; it u fs; xU Fwagbt nt ggep yfF
Neha; f pJkps y Jed eki k thfh‘f Neha; v
mjpubfr;nraj .

ekf F Nehapj W Vwglt TId; Neha; vjpgG mi kgghdd @ gNi{ d; vdw

N jopghUi s ntsppfpd. , uj XItijl %y kht ,ef i gNH d '%lsapl

mbggFj py; , Uf Fk; i nggPLWIL nrdwlfrniwd i gNghhyk :
J

v

clyp; nt ggep yi a ggLj Jt j hFk; i g\ dfs; i
nrdi w lefTId; G\ | shdbd; d N j pnghUi s ntsya;hpi
clyp;ntggepy mjpubdf huzk |de

fharry; ekfF eyyd> Vnddp; ,it Nehafpkpsp;
: Ugg k; cly; ntggepy 105 bfpp ghud] Piltp
T KWK %i s a jh{pelLffk; kWW« typG Wl t hagssd.
ry Newfspy;kwe jij$l cz hFk;

;vdgd fharriy Fi wFk; xU N jp; nghUs hFk; (anti-against
- Feverish). ,it OW thphdbd; cwyjjpa xLffp fharriy
Flwffplwd ghupt khy; kpTk; nghdt hd > edF mwyagglt Md bi gubf; MFk; , J

p M] gool>, QU/gd>i | fNshgalhf; Mfit c Ly; nt ggk; j d gp kwik; mowrp
ePfyath;

Mz bnrgbf ; (Antiseptic)

nj MAWMNeha; WwlLj J k; f ki s mopf Tks Ez Z apfi s vjpf Fk; ti fayk;
clyp; l\kyﬁl\k; gadgljjogLk; kUeJ Mz bnrgbf; vdW mi of fggLfpow.
Mz bnrgbf; ghf Buahffsp; $It|kgG_‘s;> GaAfi rf_s;> itu fs; myyd gw
Ez Z appspl; fyitfisj; jPpkhf vjpfFk; Mwd ygngwssdJ. Fspy; Nhg»
hzmhk?kgmvrbel%kqfs,& vijdhys Nhupmkgk; Mfad Mz bnrgbf F
C ]

awi f Mz bnrgbf;

xtt h k gh p&G ePf kUeJ (Antihistamine)

Neuqfsg ekd Neha;vjpgG kz tyk;j& hd nghUs;vdW m
tJ fplahJ ,ejf tifahd Neha; vjpgG mi kgﬁ xt
kd) vdw of f ggLk; ekd eh[ag,El oAKk; j ht ug

iy kwhk; ry fux nghUsfsp@; th rd

s WgLjJtjwkr;ry vbLjJffhl Lfsth

, it ¢

fFo; hgwh juk> Mdhy> , wrhadjij c wyjjp nrafk;
nghUs f s hf t qF
J

|0I xtth k ghpgG xUt %f F> nth >
Ei aly> Nhy; myyd i wig>, ujk; kwk; Fly; wo,lafsp;
mwbspi s ngL o . kst, ehrpxOFjys> Jkgy

vOrrp mugi r Gnhwp(g Neha) Mfatwi w c

clyp; Vthpd ahFk; ,Jd>ghfkhd tpsTfshd
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. N'hy; vOryp mug(>

R . vdgd> clypd;

>ghfkhd t psTfshd t ha;t ; 1) VwgljJfpw.
Fl\bh.ngdrm kd > rpmkbbd; X ; Nghd ry

Mz bnrgbf ; f pJkehro s
1. m djJ Mz bnrgbf{Sk; midjy fﬂ)Jkphrpl;bSk
f;ka}ehrplrbs MFKk; Mz bnrgbf;myy
, J l\bLbahf cafyss |,J capww nghUs; k&
nryfspl k@ |njspfyhk;
gadgljjgglLfp _
3 vihN hy/rsp vih l\k\AgL.ng;rMat f Nkir>
J1Lus;

kUjJfs;

cly;nemafSfFr;rppi raspyd mji df;Fz gglLjJtjwhk;ekd RFhhyij
NkkglLj Jtjwhk; kUeJfs; gadgLf@dwd. ngUkghyhd kffs; jqfs; thoelsy; ry
kUeJfi sahtd clnfhsfpwdy

Nehaehb NehaKjyehb md jz pFk;t haehb t haggrnray;-tsStd;thF

kUjJtk; vdgd Neh af; fz twpys> rppir nrajy; kwhk; jLggj w hd
mwp @y ;uPahd mDFKi wahFk; kUei j cIlnfhss gy tops;cssd. mi tahd
1. t hat opgadghL> 2 nt s gGv gad ghL> 3 Crp kUedfs; (cs; jir/cs;
rpu). elk;vLj Jf;nfhsS k;kUedfs;ek;NemafF rppi raspyd eyy clyeyjijf;

nf hLf ol pd
vy ;

, UkG c UFjys> egffuw vy, kwk; nkOFtjjpp; R u Mf ;
nghJthdit vit vdW rejpf KbAkh? vdgd > Xu vumghUs ; Mf rp Nd ww

f ;
Kddpyap; epOk; Njp tpdahFk; ,tww; ntggks Mww; kwik; :
nt s @pgglk;

vupy: vdgd vudk; Njppdjhdh? vupy; kdpushy; Nz LnkdNw
gadgljjgglt Kjy:,uhad tpdfsp; xdwFk; Mf] pDId;: tpd Qmk; vej
epoTk: Mf] pDId: tpd Quk: vej epoTk; Mf] pNdwv tpd vdW
mi of fggLfmd. Mf] pDId; i INtfhgi d vuggips nghlt hif; fhogd; il
MfirL kwiwk; eR c wgj j pnraaggLf o wd.

CH,+20, — CO,+2H,0 + feulu SHmed

(e’ Gonamiuei) (agdabigel) (sn) el anc apdensc) (B4)

mi djJ vupy;tpdaphNgh)>nt ggk; nt sapggLtjhy;,J ntgg c kpt pd
vd ggLf pw .

vupt ggep y:
xU nghUs; vubjwkj; Nitahd Fi wejglr ntggepy>mjd; vup nt ggepy

vd W mi offggpruJ vfh KijhgG c upys>xU nghUs; mjd;c uwnt ggepyi at pf;
Fi wt hf , Uejhy; jP gbffhl> vuahl> nttNW nghUs f s ; nttNW
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nfrz Lssd. vdgij Keija gUtjjgs> ,awgay; ghjjp;

vunt ggep yi af; nfre I nghUsfs; vspy; jGbfff$bait.
$ba nghUsfs;vdW mi of f ggLf o wd.

£inSg SacBlen Geudlelenen
&y serbiggein + Sleutiib + sfiQLngseT = §

CvLjJffhin ngl Nlys> Myf" hys> vygd p et nglNbhya thPA)> rpvd ] p
(mOjjoglt ,awi f c uphA)

R u

neUgG xU t hAt h? xU j pt kh>xU j pgnghUs h?

Ruvdgl>xU Njppd kwik;t hAffsd;fyitahFk; R hubdJ xspkwik;
ntggifjj;juUfm. ,J gUgnghUs; mdWs Mdhy > neUgG xU gUgnghUs; Mt p
epyap'ss vuaghUs >Mf] pdsfhgd;i | MfjrL>fhgd; l\khdhf rL>ebt pkwik;
gy vsppy;MtphfwngilUsfs;Mfpit Rud;Njppdahff;fUjgglLfpwnd.

R u kw\k; mj d; mi kgG

Xspp;jpt oph vd? mej t pht g; rpgG v : ; tBfis myq
tsfFfis VwwitghNghk; , yiyah? , ghgh) t ;v W xs pof
R UlId;

tzz tzz RuyuyNhid nraN h;t hUqfs;

e tzz tzzr;RuNHhid nrant hk;t hUqgf s ;
ntzik Ru-vgrk;c gG
CihRu-ypjpak;c gG
,Z bNhr Ru-nghthak; FNsh uL
e Ru-ogsProgTluy
gri r R u- Nghuf ] Tl y;
kQrs;R u-fhyrpk; FNsh uL

Mr p@ ua ; CJt¢\Id Nkwfzt cgig Myf™ hy;fyitAld;vihtd xU R UId;
tzzkhffpkfpy

Ru vdgd> vuaf$ba nghUsp; vupy; kz tykhFk; vudkiNgh) Mt ahFk;
nghUsfs; Riu cUthFfawd. vLjJffhHLi: nkOF> kz nz z nz a; Nghdwi t
MFk;

Mdhys ry nghUsfs; Riu cUthH{hl> Vnddgs mit Mt @ hf h
nghUsfi sf;nflz Lssd. vih eyffuw

nkOF R ud; mi kgQa
xU nkOFt yjp; R u%dWKffa kz tyqgfi sf;nfle Lssd>mi t aht d>
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L R uyd;nt spCwg; gFjp

vunghUs ; KOi kahd vupy; ei | ngWk; gFjahFks ,J ePepjij nfhzt
nt ggkhd gFj mhFk; , J R ud xsph gFj@hFk;

II. R yd;elLggFjp

vunghUs ; Fi wt if  vupy; ei | ngWk; gFjahFks , J kQrs; emjij nfhz i
nt ggkhd gFj ahFk; , J Rl ud;xspk;gFjp

III. Rud ;c 1 Gv gFjp

vunghUs ; vuah thAffi sf;nfre t gFjpahFk; ,J fU k epk; nfhz | Kkp
Fi wej nt ggggFj ahFk;

f Ny hokj p@a

xU fpyh vunghUshdJ KOi kahf vupy; ei I ngwsWW nt smpgglLks nt gg
Mww i ; msT xU fNyhupgp; kjgG vdW mi of fgglfpw . fNyhuwgb; kj pG =
c wgj j pnraagglk;nt ggky/vupf g;gadgljj ggLk;vumghUs g ;msT KJ / kg, y;

45 fpy vumghUs; KOt Jkhf vued > c wgjjp nraagglk; ntggjjo; msT
1800000 fN . vd mst pgglfp vdwhy; mjd;fNhuwgbp;kjgGvdd?

f Ny hup g ; kj G =1, 80,000/4.5=40,000 k] / kg

gy N WvunghUsfspl;f Ny hupgp; kj iz

afiounger | sGeonluuS wiay (k) /kg)

WM pIFSNERAD HO00-8000

IDG&CI‘.@L 1 7000-220(%)
Baosa 25000-330%)
QuLGgnsd 45000
wehrsaneesml 450K

) 1500060
‘Bm SOOO
A
.m-)md'v- | 55000
- | I50M00-4000X)

150000

vpyp;ti ffs;
%dWtif vupy;nrayfs;ei IngWpwd>mi t >
N fkhf vupy;

ntspg@Gv ntggjjp; cjtAld; nghlUshdd N fkhf vued ntgg Mww yAK;
xspaAk;c Ut Ffpd. vih vygd pvupy;
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jddpi rahd vuga

ntspgGv ntggijd; cjtapw nghUshdd jddpirahf vued ntgg
Mwni y Ak; xs p aAk;c Ut hf Ffpw . vf h ghl gu ;mi wntggepyapy;jddpi rahf
Cwy,
nkdt i vupy;

nghUshdJd FiweJ Nfjjp;cwYfF nkdth vupy;vdW ngau R hrpjy;
nkdt hf vupYfF cjhz khFk;

nrayghlL : 1

rudfi u+ nghihbh@k;

ngukhgf Nd 15+ f 8 pud;
Nkwf z | NjgnghUsfl s Nu Fk;NghJ vdd epofpd ?

xU eyy vuaghUsp;gz (Xs;
v vsphif;fplff Nz Lk;
Fiwej tpyah , Ujjy;N z Lk;
vspht viLjJ nrytjht , Ujy;N z Lk;
kpkhd N fjjy;vwpy;, Uejy;N z Lk;
mjpsT ntgghwni y toqFtjh , Uejy;N z Lk;
t kgjjfh vejnt U nghUi sAk;nt saptjhf , Ujjy;$1h.
RWMt oi y khRgLjjh ht , Ujjy;N z Lk;

neUgi g flLggljdjy;

neUgig cwyjjpnratjwk fRo Nitahd Njp; nghUsfs; nfhLffggllssd.
, twAs; VWNDk; xdW xyyd mjwk Nwglttwiw mfwM jd; %yk; neUgi of;
f1iggljjyrhk;

1. vumghUs ;

. frwW Mf] pi d toqgf)
1i.nt ggk; (nt ggep yi a c ayj)
v.vupy;nt ggep y

j Pmi z gghd ;

xU jBRi z gGfUt ahddJ fhwW myyd vqmghUspi nt ggep yi af; Fi wggN hL
ki bkyyhky;mt wv ;t pahfjijAk;dz bjJdt pfpd.
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jPa mi z fFk;fUt ps;vtt W nraygLfdwd?
jRi dgghd;leJ tifahf ti fgglLjjogLfpd mi t

1. eB,

2 Ei u

3cyw Njpdfsts;
4. CO,

5 etk , whakqgfs;
neUggp ;t Fg@' s ;

leJ tifahd neUgGt Fg¥s;:t FglG A>t FgG B>t FgG C>t FgG D> kwk;;
t FoG E.

epdtpy;nfhsf:

v t hat op eRMWM ; fi ury; (ORS) vdgd ¢ u kw\k; e Mfpat wwvd ;
fyitahFk; ,J clyg; mjp t@upt > yJ t apWgNghf F - %y k;
Wglt eB gwwf Fi wi a eB kwhk; vy ftNh s; %yk; kPnlLjJ el;
rkep yi a gukubpf o ywJ .

t apogNghf F Nehahy ; gh pfgglt 90 - B% NehahspS fF ORS xU rpwej
rppi rahFk;

ekd tapwy;mkyjij eLepyahFtd Mdlhrp;kUeJ MFKk;

kUeJfs> NehafSfFr; rppiraspfTk; Fz ggljjTks Rhhiijg;
Nckglj j Tk;gad gLk; nghUs f s ; MFk;

ry Ezzpa capoqgfSk; jhuwfSk; mtwwml; erRg; nghUsfi s
cUthFfpgwd. ,it gwcapaqgfi s mt wyl;erRffshy;mogg) hy; mtw w
Ez Z ap;vj pggps;vd W mi of f phuf s ;

nghUsfs; Mf] pDId; tpdCue) ntggjijAk; xspaAk; jUk; Njppy;
nray Ki wvupy;vdW mi of f ggLf p

R u vdgd>xU vunghUs ; vuaf $ ba gFj phFk; nkOF>kz nz z nz a; Mfad
vuey R u;jUfgdwd.

xU nghUs; vua Ni tgglk; Fi wejglr ntggepy mjd; vupy; ntggepy
vd ggLk;

1 fdyh vunghUs; KOi kahf vueJ nts@ppgglk; ntggjjp; msT mjd;
fNy hup g ; kj PG vd W mi of f ggLf pw .

xU jRi zgG fUtahdd fhwv; tedahfjij ntggepyi af; Fi wffpw
myydJ , w i I Ak;flbggljJfpow.
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