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9thmwp lay,
my F
ms t E

mwiKfk; t P ;

mwb@y; rhhgj gbdfs; midjjmk; mst

mdwi t hofi fayrk; KffagggF tfpfm. ¢
ghy; thgFtJ> cdJ ez gd; Xltggejajjy;
nrayfspy; mstBfs; NitggLfdwd. mstP
vitsT Nfk; Ngdw NstpSfFg; gigsp
gz i gNah myyJ epoi t Nah kwnwhlUnghUs
mgnghUS f F myydJ epolfF xU vz kjgi gt
vz ; Kjpigj; jRkhdpggN mstP vdWi

mst Pbd; myFfs; kwk; mst pk; fUt ps

L Uff s ;

, awgRay;ms Tfs;

mstpf; $ba msTfis ,awgmay; msTfs; vdfpwk; , awgay; msTfi s
,wthtifggljjybk; mit: mbggi | msTfs; kwk; t op msTfs; MFk; N W
vejnt hU mstphYk; mstp Kbah msTfismbggil| msTfs; vdfpwk;
vihjJffhL: ePk; epws fhyk; kwik; ntggepy. NWmsTfsphy; mst pf$ba
msTfs;topmsTfs;vdggLk; vLj JffhH L: guggs T>fdmsT kwk; ml hjjp

awgpy; msTfSfF vz ; kj ofk; (xUvz )mst pk; myFk; cz L vLjJffhHL : 3
phk; ePfil xdwy; 3 fipyhphk; fhatwhs; thgFtjhfitjJf; nfhsN h;
?vd[\s%gJH\(/z kj G Py Hf phk; vdgd myF MFk; myFfi’sg; gwwehk; , goF | @y ;

)

njhah msT xdWd; xggbf$ba gbjjukhd msTMFk; TppmyydJ
kugo ; gb VWM ; nfhssgglt Fwogbt vz kjpig cila ,awgay; msN myF
vth| W fgglfmw . c jhz khf >mb vdgd eRjijmstpf$ba myF MFk; 10

mb vdgd 1 mbvdwti uaWfgglteRjijg,NghdW 10 kl gFvdgi jf;Fwbfmpd.

Keija flyqfsgentt NWmyF Kiws;nttNWehL kffshy;gadglLjjgglL
tejd. mt{t hWgadglLjjoglt myF Ki wis;juglbssd.

gddh EbmyFKi ws;

my FKi w ePk; ep w fhyk;

CGS nrdbkPt hy f phk; t oiho

FPS mb gTz t; t oo

MKS kPt b f By hf phk; [t ol Hb

Mdhys , iz thk; c yfghNghhpl; Kbt gs c yf mstgyghd myF Kiwfhd mtrak;
Wwltd. vdN > 190 Mk; Mz Lghp ; efhy; vilfs; kwk; msTfSffhd
ngh) kheh by ; SI myF Ki wahdJ (gddh LmyFKi w) c yfehfsp; gadgh bwf hf
cUthtgglt>ghedi ufggltd.

SImyF Ki w

SImyF Kiwvdgd gzila myF Kiwfis tp et @kakhd kwhk; NkkgLj j ggl |
myF Ki wahFk; W Fi wa cyfyss midjyJ ehfshYk;, kKi wah dJ VWM
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nfhssgglbssd. ,J> ry mbggi lahd myFfisf; nfhz tJ. mej mbggi |
myFfsyped Kiwahd ,i z ggo; %yk; gw t op myFfi sg; ngwKbAk; SI myF
Ki way; VO mbggi | myFfs; (fundamental units) c ssd. Mit mbkhd myFfs;
(Base units) vd Y\k; t oqf ggLf ol wd .

mbggi ImsTfi smstpg; gadgLk; myFfs; mbggi ImyFfs; vdWk; top
ms Tfi smst pg;gadgLk; myFfs;t opmyFfs;vdW;mi of fggLfpwd.

mbggi | ms Tf S k; mt wwd ; my Ff S k;

mbggi I ms T my F Fwa P
ePk; kPt h;

m
ep w f Dy hf phk; kg
fhyk; t ol b S
nt ggep y nfyt o ; K

A
cd

ko Nd R k; Mkgm h;
Xs pnrwd Nz byh
nghUs @ ;ms T N<hy ; Mol

;e VO mbggi ImyFfsp; Jiznflz bgw top msTfsp; myFfs;
t Ut pf gglLf o wd.

mbggi | myFfs;
ePk;

, U GspSfF ,ilggltnjh yTeRPk; vdti vaWfggLfpd. ePjjpo;
SImy FkPt h; MFk; xsmahdd1/29, 97, 92, 458 t phbay; nt wwbjjp; flfFk;
J JuNkx Uk Pt by vd gglLk;

t opms Tf S k; mt wwa ; my Ff S k;

N

, awgRy;ms T t hagghL my F
guots ePk; x mfyk; kP(m2)
gUkd ; ePk;x mfyk;x ¢ auk; kRm?3)
mihjp ep wx gUkd ; f f pkRkg/m3)
jprNfk; , | gngaherp fhyk; kPPt gm/s)
C e k; ep wxj p rN fk; fd Pt gkgms)
KLffk; iprNfk; /fhyk; kPt B (m/s?)
tpr ep wx KLf fk; f i kP t Rkgms-
2myyJ ep\ttd; (N)
mOj | k; Tp rxguggs T e\t d; / kRN/m?)
myydJgh fy; (Pa)
Mwpw ; (NT y) tprxnjh yT e\l d; xk BNm)
myyJ [{y;()
gwG, Ot pr tpr/ePk; e\l d; / kKEN/m)

N o g n W] | ~(<

kpgngha J}lugfis (vfih thdpy; nghUsfSffplNaahd J}lugfs) mst pehk;
feffz ImyFfi sg;gadglLj Jfpak;
e thdpy;myF
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e xsMz L
e trgzpy; MKk;

thdpy; myF(AU) : thdpy; myFvdgd G p kajjmk; #hadg; i kajjpfk;
, i I Naahdrurhp;njh yTMFK;

xUt dpy;myF(1AU) =1.496 x 10"k P

xsMz L xsMz Lvdgdxsahddnt wpjjp; Xdez Lfhyk; gaz k; nralk;
nj hi y TMFk;

xUxs Mz L=9.46 x 101k P

tg z pay; MW; (Parsec):t g z py; MWk; vdgd #ha FLkgjjmntspac ssthdpy;
nghUl fsp;J}uijmstpg;gadglfmd.

xUtg z py; MWk; =326xs Mz L

nghamy Ffs; kj & (kP hy )
f Dy kPt hy (km) 103k P
t day ; my F (AU) 1.496 x 1011k P
Xspz L 9.46 x 1015k P
teg z py; Muk; 3.08 x 101k P

ekf FkpmUfy; csselrjjpk; My/gmrdl hhgAlpha centauri) # hadyple) 134
tgz@ay;Mynjhyty;,J cssdJ., uTNewgi s; ekdnt Wk; fz z pFj ; nj hak;
elrjjpafs;#hadyhed 50tm z @y;Mynjh yt pFs;c ssd.

xU %yf$dwy;css ,U mZffSTF ,ilNaahdnjh yTe [fUtp; msTxspp;
mi yeBk; Nghdwt wi wnst pgjjpo; Jiz g, gdklqFfs; gadglLfpwd. it
Maq] fwk;vdwmyfhy;mst pgglfplwd.

rmamyFfs;

rsamy Ffs; kj @G (kPt hy ;
/ nghl ) 101k P
Mgl |ik; (A" 10-10k P
NeNd kPt b (nm) 10%kP
i kfhd; (i kf NhKP} by um) 10°k P
kiy y P} 1y (mm) 10°P
nrd bkPt by (cm) 10%P

SImyyh gwmyF S| myFld;gadglLjJtd ,yiy.

ep w.

ep wdgd xUnghUsy; c ssgUgnghUlfsp; mst hFk; epwap; SImyFfpdyh phk;
x Uf py hf phk; vdgd gpid ] ; eh by ; nrt o ; vD k; ,LjjpYssvi | kKwk;
mst PfSffhdgddh Lmi kggpy ; itffggllssg Hb - , hbak;
c \ynfffyi tahy;nraaggltKd;kh pe Ui sap; ep)wl\/l K;

d;
fprk; kwik; kgypphk; fpyHfphk; MfamyFfs#$pyhf phk; vdwmyfp; Jiz g;
gdkl gFfs; MFk; mi jghNghyN Ft g thy; kwik; nklhp; 1d; Mfpi t fpy h ph;
vdwmyfpl;gdquFfs MFk,
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1 f phk; =1/ 1000 f g = 0001 ff p
1 kg y b phk; =1,/1000000f & p= 0.000001f & p
1TFtathy; =100 x 1 f @ =100f & p

1 nkl hp; 1 d; =1000x1fFp=10Ft @ | hy;
mZ ep wmy F

G\ | hd e bond ;. kwik;  vyflod; Nghdwfsfsp; epw amZ epwnyfhy;
mst pyhk;

mZ ep wnyF(aamu=C2mZ t g ;ep wapy;1/12kl qFMFKk;

fhyk;

f%k; vdgdepoTfi sAk; mt wwf p | Naahd , i IntspaAk; mst pf; $baj hFk;
fhyjjo; SimyFt ghoMFk; xsphddJ 209792458 KkPth;, njh yTnt wwjjp;
guftjwrkj; Nitahdfhyk; xUtphMFk; t@hovdgdrurhp #ha ehs o ;
1/86,400kl qFvdWk; t oqfggLfplw) . fhyjjp; kpg; nghamyFfs; ehs kh k# Ul k;
kwWk; kg ydak; MFk; 1 kyyp ak; =3.16 x 10°% @ hb.

nt gogep y:

nt ggewvdgd nt ggk; kwi\k; Fsirrpfat wwa; msi tf; Fwhfpd . nt ggep yapl;
SImyFnfyt p; (KMFk; nfytpg; vdgdntgg ,afftmyp; ntggepyapy; eRd;
Kgsspp; (Triple  point  of  water) 1/273.16 gol d kj M FK; eRd ;
Kogs s pd gd ep wiwpnetht p J }aeR kwk; c UFKk; gdpfl bMf@i t rkep yay;, Uf Fk;
nt ggep y MFk; OKnt ggep yvdgd nghJt hf j d pRomt ggep yvd ggLk; nt ggep yap ;
kwwmy Ffs;bf ppryra] ; (CC) kwk;/ghud; P; (F) MFKk;

myFfSfihd KddPfs;

myFfSffhd KddPfs;vdgi t xU mstPbd;vz z sitf;Fwygiwh xU myfp;
FwaPbwr Kdghf vOjggLk; FwaPBfs; MFk; mit Kkpgngha myyd Kkprrpa
msTfi sf; Fwoggiw gadgLfpwd. fpyhkPth vdgjw; fdwh (k) vdgd KddP
MFk; KddB vdg) gijp; mLif¥ss NeHFwp myyJ vipFwp vz iz f;
Fwbfodw . xU ryg myFfSffhd KddPBfs;nfhLffggl bLssd.

,awgpy; mst Pfsp; kjps; kfpgngna msty; khwglf$bai t. ehk; mZ t o;
clfUtg; Myjpd 10kPmyFfSffhd KddPBfs;vdgi t >xU mst Pbd; vd Tks
, U tg k@ SfF ,ilNaahd njh yit 1026kP vdTk; Fwbf dpwhk; vyfludp;
epw a 911 x 103 f ppvdTky ekd ghytopjps; mz tjjpo; epw a 22 x 104 kg
vd Tk; Fwp f tahk;;

myFfSffhd KddPEfs;

gjjo;klgkF KddP
1015 gPt h
1012 N uh
10° [bh
106 N<f h
103 f By h
102 n flh
101 nlffth

101 nlrp

n

o=~ Z|0=<E
ro
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102 nrdb
10 Kyyp
10-6 I Kf Nuh
1079 ehNd h
1012 gb N h
10-15 / ngkN h

SI myFfis vOj gogw Nz ba t ppS ks kuGk S k;

1. mwpay; mwQhfsp; ngahfshy; Fwbhfgglk; myFfi svOJkNghl Xjy;
vOj J nghavOj j hf (Capital Letter) , Ufff; $1hJ. vfh newton, henry, ampere,
watt.

. mwpay; mw@hsp; ngahfshy; Fwbfgglk; mYFfsp; FwaBfi svOJk;
NghJ nghavOj jhy; vOj N z Lk; v.fh Newton vd gJ N, Henry vd gJ H, Ampere
vdgd A, wattvd gd W

. Fwogpt ngauhy ; togfgglh myFfsp; FwaPBfi srpmavOjj hy; (Small
Letter)vOj N z Lk; v.f h: metrevd gJ mkwAk; kilogramvd gJ kg.

. myFfsp;FwaBPfSfF ,Wadpyhmyyd ,ilapyhepjy; Fwdbs; N\ghdwej f ;
FwaPf S k;gadgLjjf;$Ih.vih 50mvdgi j 50 m. vd WFwggpf;$1h.

. myFfsp; FwaPfi sgdi kap; vOj f; $1h.
v.f hl0kgvd gi j 10kgsvd vOj f $ 1 hJ .

. nt ggep yi anfyt o; (kelvinymyf hy; Fwaghk; Ngndbf pgwo , I f; $1h). vih
283Kvd gi j 293°KvdvOjf; $l1h). (nryrp] ; kwhk; ghhd; P; myFfi sf;
Fwoghk NghJ bf b wp 3 N z Lk; vih 100°Ck WK ;
108°Fvd vOj Nt z LNkj t plOOCKkwWk ;108Fvd vOj f $1 hJ)

. myFfsp; FwaPfi st FfFkNghJrnd@f; (/)NH bi dg; gadglLjjyh; Mdhy;
xdWFk; MNewgltrhdf; Nhfisg, gadglLjjf; $Ih. vfih ms
Imyydm/svdvOj yhk; J/ K/ molvdvOj kKy ; JK1I mollvd vOj N z Lk;

. vz ; KjpggwmksmyFfSTFk; ,ilag; ,ilntsp ,INz Lkyfh 15kgms
lwvdWOj N z LNj t plSkgmsivd , i IntsppwOjf$lhl.

. VWwWW nfhssgglt FwaPBfi skl ENkgadgLj j N z Lk; vfh Ampere
vd gi j ampvd Nahsecondvd gi j secvd NmwOj f; $ 1 hJ.

10. vej nt U, awgay; mst@; vz ; kj pi gAk; mwbpy; Ki wygbNavOj N z Lk;
vihgh ujjpl;mlhjpal3600 kgm3vd YWOj hky ; 1.36 x 10* kgm3vd vOj N z LKk;

nt dah mstp

ekd mdwi t hot ; nghUl f s @ ; e®qgfi smsffelk; kPl h; ms TN h yg;
gadglj J f pnk; mi t nr kst )Yk; kihRst Yk; Fwbfggl bUf Fk; x UKP!L h;

P
ms TN hy ol hy ; msfbee; kpr; rsvams Tmj d; kPrpms Tvd gglk; xUkPihy mst @pl ;
kPrpmst hd J KEKRIF k; , ji1dg; gadgljjmpghUl fs
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eRPjjpdkkms Tf FJyypkhferk; fz ffpyhk; nthdmh, mstp af; nfhzl_ 0.1
kkPyypkhf Tk pJFmst p af ;nfhz L 001 kPyypkhf Tk; ekkhy ;mst p KbAK;

nt dphmst ap; mi kg@

nr .k WK ; kKikfist Pf s ; Fwbfgglt xUnkyymac Ny i g; glili ant dpah;
mstpfhz Lssd. ,d Kjdi kms TN hy;vdggLf p .

CN/hfg;gItlan;,IggffKidapr;l\kyNehff[aka\kfB hfmjh I fs;Kjdi kf;
NhYfFr;nrqFjjhg;nghUjjggltssd. ,it epyahdjh | fs;vdgglLk;

Nky; kwihk; f8; Nehffa, agFk; jh Ifi scilaeOtgpyahdjh lag;tyJGyvjp;
nghlj j ggl LssJ. j i p dg; gadgLjj peOt p aefhij Tkep yaht hthHy nghUj j Tk;
KbAk; nt dah ms TN hyp; mst Bfs; eOt py; Fw;btggl L nd eOt Dk,,aqu
thAIDk epr\U BNenff@aj h | fsxUnghUs p ;
nt seGMs Tfi smst pTkNkyNeHf f@aj hi 1 fs; CIGNmsTflsmstﬂ)Tk
gadgLfowd. nt hd @h ms TN hy ol ; yJOWjp;
, iz ffogltnkyymglilcssPwwnghUsfsp; Mo;umstﬂ)g gadgLf}wJ

hpahkmst p ag; gadgLJJJy,
htd|ah, mst@apdg; ga gLj J k; NghJ kKPrpwws Tons t pk; vyi y kwk; Roggp oi af ;

)

Prpws T:
. Kjdj kf;Nhyp;xUkpryma ghp o ; kj gG
f Ut sk T=
RH; kP pie nthdph N hy;gbdfsp;nkhj vz z pj f
ngUkghYk; Kjdi kf Nhy; gbdnrdbkPthYk; mjd; clgbdfs; kyymPthyk;

Fwbfggl bUf Fk; vdN Kjdi ki Nhyp; kprrpjams TxUkgy Pt h; MFk; nt hdah;
ms TN hyw;nkhjk;10 gpdfs;c ssd.

vd Nt Py pms T= %ﬁ 0.1kgk P 0.01nr kP

Rop; gp o:

jRfpdnefpjjeOtpa ,lggffk;efhjmt dpahmst ap;jh | fs;

xd NavhLx d WhghUey khwi tffN z Lk; nt hd@h; ms TN hy g ;
Roggbd Kj di kms TN hy ol ; Rogibd | d ; nghUej As s j wd WNh pf Tk; mi t xdW d;
xdWhghUej plhy ; Ropgp o , yi ynad WhghUs gLk; mtt hWhghUejt gi ynad
mstpy; Roggp oc s s J vd WhghUs gLk; Ropggp oahd J

Nehj
Roggp oahf N hmyydJvj p;,  Roggp oahf N h , Uf Fk; nt dah msTl(\jlhy

Ropgid Kj di kms TN hy ol ; Roggip pi-t y gGwkhf mi kej hy ; mJ NehRoggp ovd gglLk;
khwhf >, | gGakhf mi kej hy ; mJ vj pRopgp ovd ggLk;

Neh; Ropgp o:

NehRogp oi af ; Fwhfpw . , 99l i thd@m
Ropgbd Kj di kms TN hy ol ;  Roggpd -t y gGakhf ef hersJ
ms f FK; mstmIch;kahdmth;bmekH

, ggp oahdJj bJj jggl N z Lk; , ggp oi aj ;.

ms TNhyp; vejggbdKjdi kmsTN hy; VJhthU;bﬁId

gt { N z Lk; ,qF3ejhtdnt hdph  gbdKjdi kf; Nhyp
xdwmapff pw . vd N NehRopggp o=+5xLC=+5x%0.01=0.05nr kP

mggbnad y : Ropj fJj j k; vj pFwMFk; vd N Ropj pj j k; = -0.05nr kP
fz ffP 1
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Kjidi kms TN hyd; msT 8 nrkRt hdph xdwmgG 4 kwk; Neh Roggp')o 005
nrkPdy shahdmsi tf;fz ffhf.

j BT

rhmhdms T =8 + (4 x 0.01) - 0.05

=8+0.04 - 0.05

_ _ =8-0.01=799 nr kP
vj x Rom; gp o:
, gnghOJd nt dah;, ms TN hy g ; Ro;ggmﬂ':KJd;kmsTNhyn Roggbd o | k;
Cnkhf ef hed s i | ehk; fhz yhk; vd Nt :ekk nng
msthdJc z i kahdmsi tt pFi wt hf Uf Fk; , ggp oi arhmraal\tz Lnkd y sehk;
W dN nrajJNghynt hid ah; msTN‘hypI vej g; ogbd Kjdi kms TN hy o ;
Vi dxUgbd!d; xdw[Asszdgijf;. o fre Nz Lk;
, 991 j j gy Mwht J gibd xd wa pJf f pud . Mdhy; vj pRogp oi af; fzffphk;
NghJ gl & j g led fz FEPN z Lk; (10t J
g y ey )xnggbnad g ehdfht J N hLxdwapff s . vd N wj pRoggp o=-4 x LC =-4 x
0.01 =0.04 nr kP

mggbnad y ; Ropj Jj j k; NehFwMFk; vd N Ropj pJj j k; =+ 0.04 nr kP
fzffP 2

nt dah, Nhyp; mstP 8 kit hdah, xdwgG 4 kwhk; vj pRopggp o- 02
kikPdy shahdmsi tf;fz ffh

j BT:
rhahd ms T=8+ (4 x0.1) - (-0.2)
=8+04-0.2
=8+0.6=8.6 kkP

nththf:ntruah;mstpag,gadngilgyN WhghUs f s @l ; ghxhz
nghUsfsp; ePkmfyke ak; M [atw';wf;fsz;bt;bthy
fz fipyhk; vihjJffhthxUKfitad; cstptjijAk;
gadgLjjp mjDi laMoji j Ak; (Mok fz ggh dg; gadglLjjp
Kfltapl cl@Gvdmsit Ak;fz ffpyhk

q
m

vz z pff (Digital)nt hah mst p

, dWehk; vz z gffc yfy; (Digital world) t hoeJd nfe bUf f \k; vdN xt hd@ah;
mst @k;vz z pffnt dphmst pdwd pghg hkji jg;ngwssJ.

gffnthdah mstap; eOt pp; k&xUvz fHbmi kgk; kpl
[Ak mi kffggltssd. ,J mstPhidf;fz ffplvz fHb %yk;
hy ; gadgLugng fUt mpl; KPrpws TsRopgp o) ; | Rj j k;
fbNz baNit ,yiy.

jWFmstp

jFmst pUkyy Pty y; Ejwy; xUggF (001 kkP mst pfj; Jyypkhf mst pk;
fUt phFk; , ffUt paf;nfhz Lnkyy@afkgap ;t ptkakyymc Nyhj;jflbd;jbkd;
Nghdwt Wi wnst p KbAK;

jFmst pp; mi kgG
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jRJFmstpy; ‘Ut bt c Nyhr; rltk; cssd. ,rrltjjpo;

c ssPwwUc Ny c Ui snghUjjggllssd. c Ui sap; c | Gnk; ;
nrdffggl bUfFk; GaPs; jWFxdW , agqFfmdc Ui sap; Ny@vjy; jpfg:
mr Rf F ,|zaHkgy[KPth msTfs Fwﬂ)fggltmsTNhy CSSJ , J G‘(bN‘hy,
(PS)vd ggLk; j®fp; ji yggFJ;Nath ssPww Ui snahdW i z ffgglbkssd. mjd;
FtejKid 100 gpbdfi sf; nfre td. ,J jiyfNh,; (HSvdggLk; ‘U t bt
ritjjo; xU Kidag; epyalfd Kid xdWk; mjwnfjpuefu $ba Ki d xdWk;

cssd. j f ol jiygoFjmp;  cssgwllimi kgG (ghJ f hgtmi kg3
jRfddms TfFmj pkhfj;jpfggltijj;jLfFk;ti fag;mi keJssd.

jRFmst pag;gadglLjJjy;

ep yahdc Nyhfc Ui sfFNy; CSS]}hJIfr, RWAK ; nghOJ sj d; Ki d
KdNdhf fef Uk; njh yTRwggl t RMM{spl; vz z pi ffFNeh thg, mi kAK;
vdw RJFj;jjdtjjo;mbggi lay;jRFmstpagFfpd.
Gaplj;Jhk;
xUKOr; RMM Fjpfl; Kid efUk; njh yTGaplj; J}k; vdgglLk; j JFmst ay;
,jd;msT 1 kgkMfc ssd.
- N ;) WF efhej njh yT
Gap k= PNV BiI D Py
jiyt Nhy; Rwwa RwW fsp;vz z pj f
JRFmst pp; kPrpps T

j g '|yggFJg|ny‘hy|d xUgbdmst pfr; Rw\knghOJj pf p; Ki d ef Uk;
J}lk}mJFmstrapl kPrpws T MFk

J JuK;

jiyt Nhy;gbdfsp;vz z pj f
= 1kk P 100 = 0.01kk P

jFmst pp; Roggp o:
ef Uk; Ki dap; i sg; ; V] i d Ki ' rkJsggugGk

, I 'z AkpghOJ %1 yf
Ropgp oW k;, yiy.

Neh; Ropigi o:

i WFKi dapl;  rkj i . rkjsggwGk; iz Ak;
Ngmjunywpl R_ Fhyg; ti . 18, mi kejhy; mJNeh
iy :

Roggp ovd gglk; obd GoNhypl; ti uNHLId;
,i1zeJssdvdN >, J Ne

NehRoggp o=+ (n x LC

nvdgJji yfNhy;xdwma>, gFn=5

vd N Neh; Roggp o= +(5 x 0.01) = 0.05 kgk P
Ropj tj j k; =-0.06kkP

vj ix Rojg; gp o:

j WFKi dap; rkjsggugsk; vj pKi dapl; rkjsgguylX; , iz Ak; Nghd 3i yf Nyl ;
Ropgb Go N hy jol 5t i uN R Lf FNcy ; mi kej by ; mJ vj pRog; gp ovd ggLk;

vijJffHth> ,ggljjy; jiyfNhd; 9S5tJ gbdCGONhyp; tiufhilid;
,izeJssd ,J vjpRopg;gp oahFk;
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vj by g 0=- (100 - n) x LC

vj by g o=- (100 - 95) x LC
=-5x0.01
=0.05 kkP

Ropj Jj j k; (Z2.C)=+0.05kkP

epw amst hjy;

mdwh t hot p;ehk;ep wdw hhji jfFg;gjghvi lvdw hhyi ji aNagadglj Jf pank;
t z FbKiwap(k nghUIfisep')\ANdwmbgg' ayjhd; mst pf pif s ; ep wap ;
MFKk; Mdhy, ehk; t gFKk; nghUIfl
NWeriH\mnySW t hoFf Nk vLJ';lffhlthfehk;Jqf
; fsprkkUedfs;
t gFk; nghOJ f phk;
sldts;mbggilag;mstﬂlfpw'k,

gadgLjjpkwf z t nghUl fi smst PnraaKbAkh?
i s Aksghams Tep Wi s Ak; mstpjdpjdahdfUt pi sj; jhd;
; , €] g aFj ap ; r v kK WK ; nghaep wi amst Pnraaj ;
bi s g;gwwp; nj hey nf hs N hk;

xUKIi lap; XIhddmej Kli lap;vilap;12%MFk; xUePj ;| kof y]
ah dfsp;vi [ fFr;rkk; mjd;ePk;%dW\UeJ fsp;eBjjmfr;rkk;

nghlj ;j R

gbj j uep wf Ns hLnghUl fi sxggbbmst Pnraag; gadglLk; fUtpghlj; juRMFKk;
(gbjjuepwis; SFip10 fpD fp0fp10 fp20 fpd0 fpl fgp2 fdpb fEp
rhbhez j;jurpdf;nfrz L 5fpdwms Tt i uWyypkhf mst p KbAk;

, awgay ;j R

, awg@y; j iRMat fqf sy ; gadgLj j ggLf pw . rhjhz j;jurpdg; Nghdw hFk;
Mdhy; ,jjuBRmjpj; Jyylaud:klag, ng\AN\/ssJ , awgay; jurpdg;
gadgLjjhyypphk; mst g;Jyypkhf mst p KbAK;

,awgay;jury;gadgljjgglk;gbjjuep wis; Ki wNa10 kipp20 kp p
20 kpp 00 kpp1 fp2fp5fp10fp20fps fp 100 f & ;

vz 7 ppy;j uR

Jwrhij nghUs pl; ep wi af; f f

fokpj; Jyy@mj; jdi kAld; $ba
rg; gadgLJJfKﬂwdh sk
i

o erDWI akyy b phk; ms
Pr pws 10 kgp mstpf
t atqus kwihk; ei ff;

j uh
Jyypkh mst bhf phf s ; fot[api,
,JjifajuRfi st |famtvap ,

gadgljjgglLfowd.
RUs;t p;j R

Rus ; ty; j UhRnghUs @ ; vi i af; fzf{pg; gadgLf pw .

fot}n NyhfcssPmwltjjs;v/F RUst i yg nghUj j i kffggltml kgghF k;
,jd Ny ; Ki d epyahdtl saj N hLnghUj j ggl bUf Fk mj d; fB;

Ki dahdJ nghUNs hLnghUej f; $bati sajN h_ ,|szggIbUka , J ‘RUs ;
tgyg;nthffgng;tpradeepyatﬁGssyameedRUstg;
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CENTR

(AP L0

topi | Ak;njh yt pfE Nehyjfty; mi KAKY vdw U aqFf}wJ FwiKs ;
xdW ms TN hy ; kB ef hgJ nerk r|tjj|d k 1 jy;,1 zffgglbkssd.
j

nghUs o ;vi IfNwg RUst g;tmpi | Ak; Nghl ss msTNhpy;
mst Pi | erb(sfHLk,,JN mgnghUsmi vi la

epw - vil N WghL

epw (m) vdgd xU nghUsp;c ss gUgnghUsfsp; mst hFk; vil (w) vdgd xU
nghUs i ; kP nrayglk; G kG tpri a rkdpnrat j wih mej g; nghUs @ ; guggp hy ;
nrYjjoglk; vip, tpr MFKk; cjhe khi> xU RUstpy; jurp; RUspy; Vwlk;
, Otpr> nghUspd; k@ nrayglk; G pRG tpri ar; rkdpratpd. xU kdpd;
jiwp; kP eprkNgh) > ji vahdd G pRG tprfFr; rkkhd vjiptpri a mej
kdpdp ; kP nrYjJfmd. vejnt U nghlUs p ; KPk; nrayglLk; G pRGtpr mg vdW
mi of fggLfm . , jy;m vdgd xU nghUsp;epw g vdgd G pRG KLf{k; MFK;

fzff{P 3
G(ﬁ]@g;xu kdpdp;epw0 fkPvdg;mt ha;vil vitsT?
J "y

xU kdpdp;epw=50 fgp

vi | (w) mg=50x%9.8=490 ef\k| d;

epty; <gG tprahdd G rgGtpragy; 1/6 klgfh , Uf Fk; vdN >egt ; xU
nghlUsp;vil Gap;css viliatp Fiwh , U Fk; eptp; G pRG KL {k;
1.63 kPt p MFKk;

epw - vil N WL

ep w Vil

mbggi Ims T t opms T
vz ; KjpfXklLk; nfhz tmsT. vdN >{vz ; k] gfkw\k; jprg; 9z thite | JwvdN >
,J ] Nyh mst hFk; ,J ntflhmsthFk;

nghUs |y ; ¢ ssgUgnghUl f s @ ;) gUgnghUl fs o ; k@nray gLk;
mst hFk; G pgtx prap ; mst hFk;

e, Tk khahd , L jimE 1k khWoLk;

, AWgERYy ; jurphy; RUst ;juRnfhz Emst PnraaggLf pw .
mst PnraagglLf p .

_jd; myFfpyH phk; ,jd;myFe@+td;

mst Bfspy;Jyypk;

,awgay; msTfi smst hkNghl ) yypk;
msfFk; mst Pddvejmst pFc z | kahdm
mstEfSW;Jyyak;vngnghmlay : wg

i kakhi , Uffpd. Jyypak; vdgd ek
filfsy; vttsTJyy[akh‘jqutJms

cz Tri kf FkNghJ ¢ ggpl ; ms T
vdN mst Bfi sNkwnfhs S kiNgh) & yypkh mst

gpb oahdmst pk; fUt ps; kwk; mst gt hy Gy\k; gp of shy; Jyy;akvw\kj
fplffpowd. Jyypkhdms Tfi sg; ngW j wkFams t hk; fu
Jyypjjdi ki arhghhggd vd gJ vgnghOJ k; Kffakhdj hFk; NYksnst Bfi sk
kP Lk; nradrurhp af; fhz gjd; %yKk; gpofi sr; rhpmragdmst pk; msT
Jyypkhdkj ggp d g; ngwK bAk;
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myF -2
, atfk;
, atfk;

,affk; vdgd xU nghUsp; RWMGW § jg; nghW J mjd; epyapy; Vwlk;
Khwpk: MFk:

,atfjjo;gyNWtiffs;

Neud , affk; NehlNH by ;nryYk;nghUsp;, affk;

t1 affk tltgghjag nryYk;nghUs g ;, af f k;

miyT ,affk; xU Gsspa i kakhf;nftz L kP Lk; kP Lk; Kd D k; go D kh
, agFk;nghUs ;, af f k;

xOqf ww , affk; \xNy Fwogpt vej , affjijAk;rhiy , affk;

rdd , affk;

xU nghUs ; ef Uk; nghOJ rkkhd njh yTfis rkfhy ,ilntspsy;flejhy;
mJ rBd , affk; MFk;

réw , aff k;

xU nghUs; rkfhy ,ilntspsy; rkkww njh yTfisf; flehy; md rBw
, af fk; MFk;
njhi yT

jpriaf; fUj hkys xU ef Uk; nghUs ; flej gh jap; ePNck> mgnghUs; fl g
njh yT vdf; $wyrk SI Kiwag; mij msffg; gadgLk; myF ‘kPth. njh yT
vdgd vz Kj g; g kltk;nfhz I jpragp(] Nyh) msTU MFKk;

, 1 gngahrrp

xU Fwogpt jpragys ,aqFk; nghlUnshdwd; epyap; WwglLk; khawik
, lgngahrrp MFK; ,J vz kjpG kwhk; jpr Mfp w1 Ak; nfhzt
jprasTUnt fth MFk; SI myFKi wapy;, | gngahkrrap; myFk; kPt h MFK;

xU K @ejp T8ffzl ,affjijr;fidpy niflifgglf {T@W{STFE tpl jUT.

BC kwiWk; AC vdw gh jfs;topa kffeJ mile Jljijf;fz ffhf. ePvdd
c WW\eHf Ff pha? ABCD myyJ ACD myyJ AD Mfptwwy; D ype A
miltjwihd kpf;Fi wej njhyitf;,nfhe{ ghj vJ?

N f k;

Nfk;vdgd njh yto; khWgh L t Pk; myyd XwF Nedjy:;fle njhyT
vdgglk; ,J xU ] Nyhh msthFk; SI mstPL Kiway; Nfjjpo; myF kPp
Nfk;=flej njh yT/vLjJfnfhrz I Newk;

xU nghUs;16kPnjhy t 4 nehbapYk; NkYk; 16kPnjhi yi t 2 netbapyk; flffpu.
mgnghUs @ ; rurhpN f k;vdd ?

j BT
nghUs ;flej nkhj njh yT =16 kP+ 16 kP= & kP
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nkh j Newk; —4tp 2tp =6tp

nkhj j njh yT 322
rurlpN f k; = — ; =— = 533 kPt
P nkh j Newk; 6 Ptp

vdN >nghUs o ; rurhpN f k; 533 kPt pMFKk;

xU ki o espy; thdjjy; kady; Vwglt S t ghbf Fg; gpF

Wwglt ,Ik;vtTsT njhytg;cssd vdW fz LgbffTk;
36k Pt 1ol hb

j BT

Nfk;=njh yT/fhyk;

nfjh yT = Nfk;x fhyk;= 346 x 5 = 1730 kP

kody;Wglt , lk;, bi af;NIt ,ljjpwed 173kPnjh yt p;, Uf Fk;

iprN fk;

jprNfk; vdgd ,lgngahrmp; khWgh L tPk; myyJ Ned jpfhd
, lgngahrrp vdgglk; ,Jd xU ntfth msthFk; SI mstpbL Kiwag; jpr
N fjjmfhd myFk;kPp

, lgngahrrp
vLj Jfnfhz § Newk;

jprNfk;=

KLffk;

KLffk:vdgd jprNf kMWgHL t Pk;myyJ XwF Neujy; Vwglk;jprN f
th\égH_ vdgglk; ,J xU ntfihmsthFk; SI mstPL Ki way;KLffjjp;myF
kP |

jprNf khwwk;

KLffk; . :
vhj Jfnfhz | Newk;

, Wp;iprNfk; -njhff jprNfk;_(v-u
fhyk; t

rehd ,affjjphd njh yT - fhyk;ti uglk;
nttNWfhyjjp;xU eghelej Jiujpdf;fHLk;mliti z

fka;(ekg)jiw) njh yT (lgPt h)

5 500

10 1000

15 1500

20 2000

25 2500

njh yT -fhy ti uglk;
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réew , aff k;
fr.»/k;(egmm) nj h yTO (kPt hy

1
4
9

6
10 s}
12 36

raf KLffgglt , affk;

fhyk; (t o hb) kf Dej ol ;
(kR ehb)

fij1 ] msfFk; xU
f Kk; rkk; vej xU
;vdWK; N f k; vd WK;

,affr;rkdghLfs;

‘avdw KLffjjphy; , aqFk; nghUs; xdW ‘tfhyjjy; v vdw njhff
iprNfjjyed v vdw ,Wp; jprNfjij] milfpw. mghNgh) mj d;
, lgngahrps vdp;, affr;rkdghlfi s fBffz tt W vOj y hk;

1. v=u+at
2. S:ut+§ﬂ,tz

3. y*=uy’+ 2as

kf ©eJ xdwy;Nfjjiliag;gadglLjJk; Ngh)>6kPt pho®> KLffjij mJd nry¥Yk;
jpriF vitgjpray; WwljJfpd. edjf;fUtpag; (brake) gadgljjp gmk 2
t ehb fopyd kf®ed epdw. ,ffhy ,ilntspy;md fle njh yitf;fz ffphf.
j AI: _

nfhLffgglt jftyfs;

KLffk;a=-6kPt pho?

fhyk; t= 2t eh

, W pN fk;v=0
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,affr;rkdgh by pleJ v =u +at
=u+(-6x2)

0=u-12

u=12kRt pho

Szutfaﬂ:'2

=[(12x 2+ (-6 x 2 x 2)]

=24-12=12

S=12kP

eV jf; fUt pag; (brake) gadglLjja godh kf ©@eJ XaT epyfF tujwks; md
12kPnJhy|tf flejpf Fk;

jllanijerltpDk nghUsp;, affk;

yh ntw@uw Newnrhd d - mi dJJg;nghUItSk;xNJ Neu j;ji u a
te;|IAk fhwW Clfjjy; fhwd; cuaT tprahdd jilapgw jh\d ;
nghUs @ ; k@ XU]I|IaVWgL]pr\U

xU nghUi's nrgFjjh  NcyNehffp vwejhy> nghUsp; jprN fk; gbggbahff;
Fiwed> ngUk cauij milej epyap; Rop kjpi gg; ngW pw. mghNghJ
mgnghUs ol ; KLf f k; GpthKLftj.JfFr r Kk hf , Uf Fk;

réhd t1It , affk;

T Muk; nfrz f tltg; gh jagy; Rwwp Uk; xU nghUshdJ> xU RwWM Fggo ;
nfhff epyfF jfkgpu vEhjJfnpfhzt fhyk; ‘T"vdy; mjd; N fk; V' golt UKhW
fz ffpgglfp .

Nfk;V=RwsT / vlLjJfnfhz | fhyk;
v = 2nr/T
i ka NefF tpr:
i ka Nehf F tprap;vz kj g
F=¢epwx i ka Nelf F KOffKk;
F= rm':;"l‘

900 fdlyh fphk; ep wAi 1a kf e xdW 1kpPtpgho Nfjjy; 2kPth Mk; cila
tltjijr; Rwwpt Ufp. kf®ejp; kP nrayglk; KLffk; kwk; epu t pri af;
fz ffhf.

j BT
kf @eJ tltggh jag;, agFkNghJ>mj d; kP nrayglLk; i kaNenf F KLffjjmfhd
2

rkd ghL>a =L

100
= - 4 kPt phb?

kf ©ej o ;k® nrayglLk;eput pr>
F=ma=900x4=3600 ep+!d;

i katgfF tpr
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(APRE> 10

CENTR

CHENNAI

tltggh jap; i kajjpghle) xU nghUsp; kP nt spgGwkhfr; nrayglk; tpriNa
i katgyfF tpr vdgglLk;

vihjJffHth Jz pJditfFk;, aejpjjy;css Jzpcyhjpay;i ka tgfF tpr
nraygLf p .

i ka tpfF tpr

nghOJ Nghf Fg; Ggfht w; Fi | , Ui bdjjy; RW\knghOJ egfs;vej kh pahd
tpria czipAs? Fil LHbdk xU nquJ; mr i rggwwaon[\gm ehk; xU
nts;Nerya jpray; ngLk,,Otprla cz hpwk; ,J i katpfF tpraplhy
VWLt j h
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myF -3
_ ghakqf s ;
j ot qf s; kwk;t hAffs;

mOj j k;: kwk; c ej t p r

Xw F guggp ; kP nrayglLk;tpr mOjjk;vdggLk; Mi fahys XwF guggp ;
k® nrayglLk;c eJt P rNa mOJ;k vd WK ; ehk; $wa<

. ced tpr
mOj | keF—————
& nj L guG

nfhLffoglt khwhtprfF>gugsT mjphdFk; Ngh) mOjj k; Fi wAk; guggs T
Fi wAk; Ngh) mOj j k;mj p hd Fk;

SI myFfsgeceJtprapg;myF e@+td; (N). mOjjjjo;myF epAttdy/rdu
kPthmyyJ e@did; kPthH (Nm? gphd] ; el L mwbpy; mwRud gi s] ;gh fy;
vdgti u rpggbpFk; ti fag; xU e@d+tdy/rdu kPth vdgd. xU ghl fy; (Ipa) vdW
mi of f ggLf w . 1 Pa =1 Nm?

guyis , ot pr

xU rpma Mz pekd cliyj;Ji wfFkiNghd typa ¢z hf iNwk; Mdhy; ;
Mz goLfi fag;gljjhYkemt s ;clyp;vejtp gh pek; Vwgl kky;, Uffpd. md
vggb7Vndd|y;>mth[s clysMi zi aj;njhk;guwghdd mjpkh c ssJ.

NV fdwh epw af; nfre I kdpd; xUtd; jd; , U fhyfspk; ji vay; e pdd ;
jI uAId fryfsp; guggsT 006 kPMFk; (g= 10 kPt 5 vdf;nfhsf) mtd;cly;
jivay;Wgljdfpw.

j RT
kdpdp;vil (ceJ tpr)>

F=mg= 9f ppx 10kt p= A0 eptid;

F_900e@l 1 d
Ol keP =
mOj j k; = 25000

jpt gf s;kwk;t PAffs;, i Lk;ghakqfs;vd mi of f ggLf o wd.
jpt gt s;Vwglj J k; mOj j k;
jptgqfsp; mOjjjjehy> xU jptjjp; %ofraerka nghUs; k&k:>
nfhsfydp; Rt wya ; kPk; nrayglLk; t prahdd mt wmd ; NkwguggefEr; nrqFjjhf N
nray gLk; nfmfydpi midjJj;jprfspk;mOjjk; nrayng
jpt mOjjjjpd epz apFk;fhe ps;
i. Mok; )T PT
ii. jptjje;mlhjge)pl
iii. & phgG KL fk; (g)
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(APP& LD

CENTR

HENNAI

08 kP jptjjkg cauKss eR (mhjpo, = 100fpp kB Mfmait nrYjJk;
mOjjjijf;fz ffpf.

iRl

eRd hy ; ViwgLk; mOj j k; =hp,, g

=085 kPx 1000 f ppk® 10 kPt = 8500 gH fy:
kz nz z iz aphy; WwyLk; mOj jk; = hp,g

=085 kPx 800 f ppk® 10 kPt = 6800 gH fvy;

tsiz fy mOjj k;

GkphdJ Fwogpt c auk;ti u (Wjjho 300 f kP fhwy; #o0gglbssd. ,ji d
G pp;tsiz tyk;vdw oft;M/\kk

tspz ty mOjjk;fhwN ;j kgkhf nraygLfpd .

kdpdp; Ei vaBy;flyklt tswzty mOjjjjp;
jfti kgi of; nfre Lssd. i
F|wt1hy;> klyNanthfoF

, aej Nitgglfowd.

Rlxqfthst NI y nragt £ SfFk; rpgghd Rt

1. ri kay;nraa eP | NewkhFKk;
2 ki yNaWy; = mOjjk;Fi wl

QHUfJiFi;mlﬁjpBGOOfrbpkp

1 atm= 1013 g fy;
1ghy=1x 10 gH fy;
Mi fahys1 atm= 1.013 gt

;awgpy; Matfjjg; css ghu fhwOjjkhdp xdW 732 kgPmstpd ghuj;
jkgij ;s Fwodfpw.
gh wjjp;mlhjgo=136x10%ppkPvdTkg= 98 kPt § vd Tk: nf hs f .
j AT
Matfjjg;tspz ty mOjjk;
P=hpg=73 x 10% 136 x 104 x 98
976 x 10° gh fvy;
0976 x 10° ghl fy;

WgLj J k; vdgi | w;bt
m”ﬁk ,Uka, mJ tspzty mOjjjjp;
tTsT mjpkhd mOjjjij ekKila nkd;k
nkdi kahd [RF{Sks , Uj emsqfSk; jhqt rbnf
ePry; ttfs; rppghd cilfis mz pJks fUt ps
nf hs { i nl by

a

vhpghUs ; epgtk; ,l1qfsy; thdqgfsp; lah; mOjjkpsi vdDk; myFfsypy;
FwogbggLfml . psi vdDk; myF xU mqFyjjy; (inch) nrayglk; xU gh fy;
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[mOj j k; MFK; mspFKk;xU goi kahd Ki wahFk;

g fy;tpp

mOj j Kwh j
jprispk;rbhf flj

pt qf sy; nrayglk; G prahdJ> jptgfsp; midjJdj;
j ggLk; dgll ohl fy;tppSWpd.

eRay;mOjjp— ghl fy;tpp

2000 fgpvil nfhet thfdJ:JJ,J}thJwF eRay; mi kgla gadgljj ggLfpw .
thdk;, U Fk;gbp tdm;guggs T 05 kKPkwk;t p r nrayng ob tdpo;guggs T 003
kPvdgsthdjijj:;JFt]wj:Nitgglk;:Fiwej msT tpr ahl?

nfhLffggltit
thfdk;css gp tdp;guggs T (A,) = 05 kP
thdjjp;vil (F) = 2000 f ppx 98 kPt B

Fo vdwtpr nrayglk;guggs T (A,) = 003 kP

j RI

Ah vk p =ty
Al A2 Al

F,= (2000 x 9.8) 00053 1176 N

mijap; SI myF fpyh phkzkP myydJd fppkP NcYk; fphkynrdbkPt H(f gk®
vdTk;, ji df;Fwagbyhk;mlijpfhd FwaP Nuh(p) vdgglfpw .

nghUs @ ;ml hj j ¢

eRdl ; ml hj j 4 C)

Xggl i jp(RD.) =

. ep w
| =
xggllgjpa msthjy;

gb NehkPt by (pycnometer) vdw c gfw jijf; nfhz L xgglhhjpa msff
KbAK;

12 nr kPePKKk; 11 nrkPmfyKks 35 nrkPjbkDk; nfhz | xU t tNeh khd nghUs ;
cddpk;cssd. mjd;epw 1155 fphk;vdy;a) mjd;m hjpahl?b) jz z Ry; mJ
kpf Fkh? %0oFkh?

j AI:

nghUs gl ;ml i j p=—2 %

gUkd ;
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1155 f p
12nr kPx 11 nr kPx 35 nr kP

mej t peh khd nghUs;ePutp mjp mihjpcilajhy;md eRy;%oFk;

=2.5f pnrkP

kpjjy:jjdtjjp;gadfs;
j pt khd p (Hydrometer)

xU jptjjo; migjpa myyJ xgglhijpa Neuaht msggj whg; gadglk;
f Ut pj pt khd pvd ggLk;

ghyp; ml hjp af; fz | whk; ghy khd pLactometer)> rhf fi uvap; ml hjp af; fz | wak;
rhffi khdp (Saccharometer) kwWk; rhumajj; mlihjpaf; fz ffhk; rhihakhdp
(Alcoholometer)

60°F nt ggep yapy WH\dp%yk;rhahd mst Pfi s msff KbAK; ghykhdp
hyp; ntzizapg;msit mstpf$bad. ntz

g

mj pkhd hy > ghyk pghyg; Fiwthf kpfFk; ghykhdpmstpk; r
mst P 32 MFk; ngUkghYk; ghy; gjdpk; ,lqts@¥ks ghy; gz i zf
gadgljj ggLfpwd.

kpaQ ;jdi k
kpogGtpr

eddPup c geRfly; eR mjpkhd kpgG tpria WglLjJdk; Vnddy,; kpoG
tprahdd ghakqgfsp;gUki dr;rhhejd Nghy mjd;mlhjp aAk;rhheJssd.

fhi Brad; %of p

f Brpad; %o0fp Nhi dahdJ i kad; jjJtk; nraygLk; t pji
tgfFfpwW. ,J fspzizf;nfh %bath fH’Br;ad
kpoggiwej; Nitahd Nhp ms
epggggl Ls s J. nflrsfydyss
mOj J k; NghJ mj pkhd C ghpeR mj

MHfp] ;jjdtk;
xU nghUshdJ ghakqfspy; %ofk; NghJ. mgnghUs; , | gngahtp nraj
ghakjjl; vi | fFr; rkkhd nrqFjjhd kpgG vi I fFr; rkkhd nrqgFjjhd kpgG
tpria md ¢z Uk;
— fogy;kpijy;
— ghy khd p
kpjjy:tpphs;
=j pt khd p
1. ghakk; xdwd; k& kpfFk; nghUnshdwd ; vi lahdJ> mgnghUs g hy ;
nt s pawnggl t ghakjjd:vi | fFr;rkkhFk;

kpf Fk; nghUs; <G i kaKk; kpgG tprap; i kaKk; xNu NehNfH by ;
mi KAK;

T
ePu
Ds;
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ITHmwp @y ;
myF- 4
kg DI I Kk; kg Nd H | Kk;

mwi f k;
ep w>e§’k Mf at w;

: Neh, kpDHitk; nfhz t ONHLEHES

ssd l\kYk mZ ffUitr; Rwwpovj b; kg D} | k; ngww
sT GNhthdfs cssthmttsT vyfltudfS
mi dj mZ ffSk; eLepyjjdi k cilad.

Ithy>mttZ Neh kgD Ljijg;ngWk>mJ N Neh
und ;N fgglthy;mttZ vipgkaDHLjij g ngWk;
madpvdgng

nefpp rfgoty; cafs; jiyKbia rPp gd> mrrG rW fHpjs
fthijg, regohy; ji yKbia jpkhr; rPk; Nghl> cqgfs; ji

vyfludfs; nts;Nawp &gpl,Ed;bls mllfplwd vyftudfi s |, oejj
ko D) tj§jAk;vyftundti sgingwni hy;r8Gvji bk DI tj T Ak;mi |f

kodDJLjij msthjy;

kpdPJtk; $Yh; vdw mytphy; mst pgglfpl . mjd; FwaB C. XH vyfludp;
koD}tk; kprrpa kjpQ lad. vyfioudpg; k@D tk; (e vdW Fwaghgglk)
mbggi | myfhf; fUjggLlf . mjd; kjpG e = 1.6 x10°C. vdN > vejnt hU
k@ D)l | Kk; (q) mbggi | kD) tkhd vyfladd; kdDJLjjp; (€ KO vz ;
kigf N , UFFk;vdgij ,J Fwhfmpw.

mj ht J > =ne , qF nvdgd xU KO vz ;

way puC (i kKFNhSYlk) nC (NeNdh$YIk) kwhk; pCoN hBYlk) Mfpa
my Ffi s ehk;gadglj Jf pnk;
1 pC=10°C 1 nC =10°C kw\k; 1 pC =1012C

,ayghf N >kpdD}Jtqgfs; $lty; gz gef clgltit. mjhJ>XH mi kggg; nkh j
kdD}tkhdd mjpss midjJ kpD}ltgfsp; Fwamay; $1Lj; njh ffFr; rkk;
vihjJffhHth > Xh mi kggy #5C kwhk; -2C Mfma ,U kpgD}tqfs; , UggjHf
i t gNghk; mtti kggo ;nkh j k@ P}t k(+5C) + (-2C) = +3C M FKk;

U GspkaDJItqf STF ,ilag; WglLk; epykpdpy;tpr eptidpl; %dwi J
tp[apl; mbggi lap; , aqgFfp. xU kp@dD}Hijjol; kP VWwlLk; tpr tpdahf Tk;
,dndhU kpDJ}Itjjp; kB’ vwogLk;t pr vipt pdahf Tk;nrayglLfpwd.
ko ;tpr:
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(APPE LD

CENTR

CHENNAI

DYt

=3
0

fSffplay; WgLk; kpgtpr (F) ,U tif ; fthrp tpr>
tgfF tpr Xhod kpdD}ltqgfs;xdi wiahdW : koD}tafs;
wnahd W ft Uk; kﬁD}Itquffplag c Ut hFk; kot pr vdgglLk;
pr 'njhli fa
}

ng
=3
a’é

wyh tpr' (non-contact force) ti fi ; NhejJ. Vnddp s
Itafs;xdWnfhdWnjhjy;, yytkkNyNa , tt pr nrayglk;

TIca| g~
@ O

r,Hprde kpltpri a N nwhU
: kplek ngUkghY k;
ol wd .

JQ X x -~

—+ X 3O X
w

orf; NhLfs; Mu oapy; nt spehf { Ak> vj iy
opp;c s Neht t fk;, Uf Fk;

xU Gsspp;itffgglk; xuwy h ke DY tjjoh;cz wglk;tprNa mgsspy;
ko & k; vdggLk; Neh k@ D}l ks xdW kg Gyjjpl;jprapyNa tpri ag; ngWk; vj
koDHtk;xdWkp ;G jj;jprfF vjpht tpriag;ngWk;

kpdO

kIdD}HOIfofF)'Na kol t
mit mej epyadpyN , Uj

ftUk;tprNah myyd tpL t

sd xU knﬂD}ltJ:Jr,R\va

t
jjogllks

vdgi j ehk; m e[ s; , Ut Fk; gmoj hU kp D
; P

i a ¢z Uk; ,kkplD}t
I Nz Lk; ,jd;tpsth

mi djJ kot prfSfFk;vjpht xwF Neh k@ D} itk;xdi wxU Fwogpt GspFf;
nfhz L t uw;nraagglk;N iy kpdOjjk;vdgglLk;

nghUs ; xd waf jJk
Fi wt hd kpidOJ ]
thJ> xU kot
y bundfs; ef UkNgh
kvyft;hdfshy c Ut

_<B\ BoB®

Jitafsp; , affjjp; jhd; ko NhHik;
CJjtW hJ
UeJ t

3I33<*X  —

i a ePkhd NHLjJz bdhvk; vj; kgt h a
fy mLfF vdg) xdWF Nwglt
nj hFj phFk;

kKONdHEjij msthjy;
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(APPE LD

CENTR

CHENNAI

kpNdHLjjp; kngzg mstrbL mjd; vz z sit ekkhy; Fwggb KbAk; kp Rwwl ;
xU Gspa xU tpho fled nerk kplD}ItqfspI kighNg kp NdHtKk;
vd ggLk; mjhtJ>fkg[a|d xUFwygg;bt FWEFntILg; gugi g q msT kp D} tk; t
fryjjg;flejdejhyskpNdHtjj;msT3d=q/t

kpdNdHtjj; SI. myF Mkgah; mjd; FwaP A. 1 Mkgah vdgd fkgmahdwd;
FWEFntllg; gwig 1 tophoay; 1 $Ylk; mstyhd kpDJtk; flfFk; Nghl
c Ut hFk; kg NdH | k; MFk;
1 Mkgah;=1 $Y}k;/1t@h (myydJ)
1A=1C/1s=1Cs1

xU kol Rvvy ; mi kKAK; kplNdH Ejjp:kjpi g mstp cjTk;f Ut pmkkPt b vd gglk;

vej kpRwwy; kpdNdHLEjij mstp Nz ENh mjy; MkkPti u njHhpz ggp;
1z ff Nz bLk; mkkPtha; rpos Ki dag; (+) topa kpdNdHLtk; Ei oeJ fUgG
Ki dag; (-)t opa nt s phWk;

fkgmahdwd ; FWFEnt 1 Lg;gugi g 25 $Y}k;mstyhd k@D tk; 0 tpho fhyjjp;
fﬁ]gJ nrdwhy mjdhy;tps ,k;niNthjjpl;msT vdd?

| R

I=q/t=(25C) /(50s)=05C/s=05A

tsfF xdwd; topa ghAk; kdNdH tk; 02A. t sfF xU kz p Newk; vhej pJej hy »
m%rd;topla ghagj nkh j kpD}itjjp;kjpgGvdd?
| BT

I=q/tq=1t
1 kz p=1x60x60=23600s
q=1t=0.2Ax3600s=720C

k fFtpr:

elggp?lgggglpt) xU Fohmp;, U KidfSk;,izffgglbLssjhf;fUJN hk; KOt Jk;
epkgapogg® ks eR jhdhH N mejf; Foha@s; Rwbu Kbahl. khwf > | i wgghd;
(pump) xdiw Fohay;,iz jjhy>mJd ePu;jsStjd; %yk; Foha@s; eRil | k;
fre ggLk; , aqFk;ePu ;nfhz L>gadglLk;ti fag;Niy nraa ,aYk; eRrffk;
xdiw,ilag;nghUjjphysmd RoYk; mjd;%yk;nghwbi s , aff KDbAKk;

mJ Nghy >xU t 11 tbt jhkpffkgpvyfludfshy;epkgpc ssd. vd@ksmit vejf;

Fwogbt jpradk; ,aqFtjgpiy. mtw w Fwggbt xU jprapg; ,aff>tpr
nghUj johy>md RoYk;mjd;%yk;ngwhi s , aff KDbAK;

mJ Nghy >xU t 1} t bt H(plffkgpvyftumfshy epkgpc ssJ. vd@Pksmi t vejf;
Fwogp § Jprap/k,_,aqFtny:y mtwi w Fwggbt xU jprag;, affstpr xdW
NitgglLfpwW. eR, i wyghd; kwi\k; kil fy mLfF Mf @t wwal ; xggPL fHiggllssd.

kolfyaqfS ks kww kpdhwy,; %yqfSk; ,iwggh dg; NhdW nrayglt>
kodD}tafisj; jsStjhy; mit fkgp myyd fljjap; todpa ghatpwd.
koldhwy; %yqfsp; ,e jsSk; nraygh mtwwl; kpdpfF tprapghy;
nraaggLfpwW . kpdpfF tprap; FwabP ¢ xU kpidhwwy ; %yjjp;kpddafF tpr
vdg xwF kgD}ltkhdJ (q) ko Rw w xUKi w Rmwb u nraagglk; Niy (W)
MFk;

e=W/q
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(APPe Lo

CENTR

, F W vdgJ nraagglt Niy kgdpfF tprapg;Sl myF [ y; /$Y}k; (JC?)

myyJd N hyt; (v). kpddhwy; %yk; xdW xU $Y}k; kgdD}tjij koBRwm w; Rww
mDgg xU[ iy Nivyiar;nrajhy;mjd;kpddafF tpr 1 N hyl;vdyhk;

xU kpfyjjo; kodpfF tpr 15V. 05C. kpdD}tjij mej ko Rwi w; Rwpp
mD ggj ;N i t ggLk; Mwwy ;vt §sT?

j BT

e =15V;q=05C

e =W/q; W=exq=15x05=0.75]

ko dOjj NWoH:

ehk; kpgfyjjpo; xU Ki dAld; ,dn
, yiy. nghJt hf >xU kp;tgfif
fUtpaNah,i z jj gd; mjdt

myyJ kodhwy %yjj s
Mwwyhfl\tkbntgg Mwwyh‘Nh

fUt bs) t oahf r;nry¥Yk;xt nt hU

ko d hwyw @ ; ms T mej kg ;

rbeN , Uffaw . kpdOjj N Wgh
V=W/q

, gFW vdgJ nraagglt Niy> mjhtd gw tif Mwwfsh khwgglt
kpldhwwypl; msT ([ yy) MFkiq vdgd kpiDJitjj; msT ($Y}ky) kpldOjj
N WoghL kwik; kgddpfF tpr ,it ,u bwFNc ST myF N hyt; (V) MFk;

xU kpl; #N wvap; t opHf 2x 10°)C kg DI L k; ghaf . 5 M] MJ msT kg d hww ;
ntgg Mwwh  khwwgglfpd vdyg#Nwvap,; FWN  fhz gglk; kpdOjj
NWGH § | f:fz ff@hf.

| BT: V=W/q=5x106] /2 x 104C = 250V

kpddOjj NWgHil mstp cjTk; fUtpN k; xU fUt mpl; FWMN
fhz ggLk; kpdOjj NWHil msejp N hy mjwE gff ,i z gghf
, Pzt NzLk; kptpfF xdwd; kpdOjj msejp Nz Lnkdpy s
fHbAssthWmij ,izjjy;Nz Lk

FwogG N hyt kPt ho; rip gG Nebkp d kol Rwival ; Nehf Fwp (+) of £jJ1 Dk; mjd;fUgG

vipKi d ko Rwwd ; vj i Fwp () of fjJIDk; kpirhidjjpff; kot sfF) FWN
,iz ffggl Nz Lk;

kpjil:
Xﬂjkﬂ;fUtﬁﬂ;torNa kodh tk; ghat jwE mffUt p mspFk; vjbggo; ms N
kpji | (R) vdggLk; ntt N W kp ;nghUsfsp@;kdji | nttNwi , Uf Fk;

jIkpk> mYkppk;csspt c Nyhfgfsp;kpjil Gtz ptjjff msty;, Uf Fk;
dNjhd;mit ewfljjps;vd mi offggLf wd. khwhf > ep Nuhksnt ss 8 Mfi rL
sspt nghUsfs ko Ndh tjjmfE mjp kldjlli mspfpwd. mit ko;fljjhg;
ghUsfs; vd mi offggL plwd l\kYk;> ko fhgxs; vdw of f ggLk; ry nghUsfs;
Ho> gy gbkk; vdw ghy hs uggh; ka\k fhipk; cssptit) rpk;
Htjijf; fljjhi ttldJ ti fg UsfSl\k gyN W tiffspy;
stTk;kFﬂR\W\ﬁSW gh)fhg@ st Ut ps Tk 9 doljjoglfpiwnd.
ap; SI myF Xk; kw\k; mjd; FwaP Q MFk; xU flt
; kpl Nd H L k; ghAk; NghJ mjd; KidfSffplaghd kp
svdys;mejfifljjad;kpjil 1 Xk; MFK;
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(APPE LD

CENTR

CHENNAI

| 11 ag;gadgljjpxU ko Rwvy;nry Yk;kpNihijjp;msitf:;flblggljjyhk;
W kpjilia mspFk; nghUsf F kpl;llafs vdegah kpji lagfs;
hf Tk;, Uffyhk;myyd khWk; kj g3 | adtthk;,Uffykk;

;, xU Fwogpt khwh kjpQd la kpjiliaf; nfhe bUf Fk;

S
k; kojil khwvd S k;  ekfFj; Ni tgng kjpd | a
z z k;khwnai kfff;$bajhf , Uf Fk;

WohL , w bwFkhd N WghL.
myi fNa gadglLjJtjhy;
 mJtyy. kpodhww; %yOI

ka kol BMM s nj hhghd fz fFfisj;jRfTks ko Rwg;
F Kffaf;$Wshd:

ko RWM fsy;gadgljjgglk;nghJt hd FwaPBfs;
gy N W kp RMM s ;

, U ko RWM i s Ak; , U kp; tsfFfs; njhhpz ggirk; off iz ggrk;
,izffggllssd. mtw wy;gwwjdjjd@hff;fhz Nghk;

nfhih,izgs;

njhhoz ggy; ghAk; kplNd R Ejij ,ttif iz ggy; xtnthl fUt Ak, (myyd
kpji | Ak) xdiwaljd xdwh xNu jljjg; ,iz ffgglfpwnd. njhhoz ggy;
k|dD}Itk ghat jwF  xNmahU ghj klILNk cssd. njhhpz ggy; nryYk;
ke Ndh tk; (I) khwky; , UfFk; vdg j ,jgpe) ehk; mwayhk; mjhJ
njhhbz gg¥ss ko Rwwy;mi djdg;Gspspk;xNasT kphIH L k; ghat pw .

%yjJdld; ntt NW fUt

lafspy; ,lszggLfldvml ,JJIfa Ry ;

gh jfs; cssd. off ,| gﬁ‘sg;xtnth
|zg g Nehffpt .k (myy) ,iz
) i :
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xU kol Rvvy ; kil N H Lk ghAk; Nghl > gy
Kjd;kahdlt ntgg tpsT> N jpti
ghaT 'vj ;blffgngNth '> nt ggk; ¢ Ut K
vyftudfs; ,aqFk; NghJ mit jili
nraaggl Nz Lk; , JN ntgg Mww
khwvggLk; ,eerboT [ y; nt ggl\kwy myy

ftdk;(vrrhpi f):

ntgg tpsT>NjptpsT MaTlfis 9V kpdpfF tpr nfhz t kpfyqfi sf;
nflre Ljhd;nraa Nz Lk; Vnddy;9V kpfyk;kd;mjprep aj;jud.

t Pfsy; nfhiffgglLk; 220 V khWkpNdHtjijg; gadglLjjf; $I1hJ. mtthw
gadgLjjphy >ngUk; kil ; mj prrpVwgl L ¢ Iy;ngUkst y;gh bfggl f$Lk;

ghasT jhkp ryNgl L fi uyhy; epgggglt FLitia vijJf;nfhssTk; cyh
fyjjm; gadglLjjgglLk; fhhgd; jZ[| vLIf Tk; mjd; xU Ki dap;
fkgpar RwyvTK; j bkdhd | hkpff kgp xdi w vLj J Rjjk nrag gpdh;
ed F meJ mljj,j|;|ahfka,j|’kplffkgkaW\k fhgd;jz L ,uwil
ryNgl Lf; fiuypy; mkpjj Tk; fhhgd; ;v
H'k;uffkgpa Neh; kgt PAI D Kk; i
c ssthWwk; mN rkak; xdi wNahd
nghV\deeJ g f Tk, rpg Ney j

e yh; , JN kpdhwGrR (myyJ
ijtpst;ihy WLk; ep ot hFk;

tiuehk,ghhhj epolfspy; k|u| Nolg N

hk; Mdhy>JH<p| ry Nl Lf; iLr
LN km\bl

;erboT 'kl d mgF g vd L

'f| uypy; mkpjj gglLk; Neh; pi

Tk; mi of fggLf pind. , qF Fwagbg
NN h hf Tk;nraygLfpwd.

J 1]
K;
!
gl

clyy; kdD}tj; Jifstsp; ,affjjhy; kbpTk; typk Fdwa ko NH1k;

A ek ,izgg irif vdgh;, ,jjifa iriffs; kpg;

yfshy; cUthfadwd. %i sagypeJ gw c W STF ewkgay; kztyk
gaz pflnd.

Hd,fhex tpsT:
Kijhafa fljjpmjwkf;Fijhd jprag;xU fhejglyjij c Ut i Ffp.
' j tpsT vdgh mah nll; (Oersted) vdw mwpyayv\@mi
fliltpy; tpp Mf@i t ,e;g;Qifiiry;'fhe; 8%
myfg;tpph toqfggllssd
flil tpyphy;fle gpfoglfmd. kO NdH Ljjp;jpr
, frejoyjjpo; jpr tydifap; kww tpyfsp;

kpNdHjjpo;tiffs;

ek; mdwl thoty;, U tp kpdNdHLtqgfi s ehk; gadglLjJfpwk; mit: Nepr
ko Nd H t k; (dc) kwWk; khWj p r kg Nd Hl E K (ac)

Nehi pr kplNd R L k;
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(APPE LD

CENTR

CHENNAI

hdJ mjp kodOjjjjyhled Fi wej kodOjjjjmF> Neh
; jpray; ,UfFk; vdgij e mW}NH(; czikapgs
, vipy kpthagple Nehy kpthatF efffpwd. , U
' N Kk mLf F  gadgLfpw .
L MFk; xNu jprap;
k; MFk; Nehpr
;Ifs; Mf[adtth;

m
Ko
9

) hor
ongl b> kg ;

— XQ
=58<
a &

XXXX—" 33X X

|axr 'Q.E.%'E.'ﬂ_m [y =1 ‘g
<< -

&3 .

-~ @

N
N i

p (nghJjjp vd i ogg
hf ~ khwwg; gadglk; fUt p
WK khW p r RWM s y; gadgljjgglk;

r kgNHLjjpf Newglt ki pr kplNdH Ejjp;edi kfs;

khW pr kpNdh Ljjp; krnidOJ; | o krﬂkhwpvdw nghwp af ; nfle L vsppy;
khwwv , aYk; mjp njh fS ro kpNdH bjij ngGfag wWW
kp khawbi s f ; 1ihja go; mDgkhNgh) Mwwy; , 0gG
nt Ft hf f; Flwfp\U Neh;pr mtthW mDgg ,ayhl. khWpr
KoNdH Ljij vspy; Nehpp | khwy , aYk; Nehpr kpNdHUtjQ |
cUtHFtij tp th\dpr k|u| thfFjy;vsp. gy ti ffspy;gadgLk;
kufhej,J}ztlykhW_lprka[\UHt' cUthft KbAK;

Nelfpr kdNdH tjjp;edi kfs;
”Kr\uy , GRly> kp; Jlai kahfFjys» klddrE thyjy

k ;
k|u| Htjijf; fhz L KIENK nraa , aYk; Neh; kg D} § bt
N kb f ,aYk,

Ax‘—

Mfpatwiw Nehgpr
;ykIL kldhuJ

,ejphtys> tPISTFg, gadgljjgglk; khw kpNdHEjj; koddOjjk; kwhk;
mj pnt z ; Ki wNa 220 V,50 Hz MFk; kiwhf > mnkhpf | ffp elfsy;mi t Ki wha
110V kwWk ; 60 Hz MFKk;

kplrhijphy;t psAk;MgjJfSk;Kdndrrhbi f ei I Ki wfSk;
kprhg jpihy;t psAkiry MgjJfs;gpt khW
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. Njkilej kpfhgG nt wMfkgpaj; njh
mz gJ nfhz Nh kp; fhgd | a Kffhy[a}y
fhyz pi s mz pJ nfthth;I kplrhyijf;

. kp; nghUjJthatspy; kp fgghuNewwy; xNuo kg ; nghUjJthay; gy
rhdqfi sg;nghUj jh R s ;

. nghUj j kww Ki way; kpd;rhdqfi sg;gadgLjdjy; krni rhidqgfi s mt wwal;
tiwmsTfFj; jFejt W gadgljj Nz Lk; c jhe k; fhw\oggj dp nghlj J k:
Gspnjh yffHrg; ngl b nghUj J k; G s p (Air condltlonerpomt) njh yffhrp
ngl b nghUj Jk;Gspi kf Nlhmi y mLgG nghUj Jk; Gsspc ssplit.

. <uggj k; kpf #oy; kprhk; css ,lqgfis eRih myyJ <uggj Nkh , yyhky;
cyhedssthWitjydf;nfhssTk; Vnddy:mJ kpfrp mF t op Ff Fk;

. Foei jfSfF vitk; tifag;itjjy; kgrhyjphy; Foef jfSfF MgjJ
VWglhtz z k;kp;nghUjJthafis itff Nz Lk;

hHs
P

cyhej epyap; kdp ; ji WM Fi wa 100000 Xk; ek; clyp; ]
,Uggjw;>k|d,J|Ia|d,kjgg k; Mff; Fiwy thfpd. vdN > xU
Na jijf; ,ewfIJ“ahf cssd. MfN>k|d[h4

bfi ffi sf;filgbff Nz Lk;
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9th SCIENCE
myF -5 _
frejt my; kwik; kplfhejt py;

nfre L vghNghtd tpsatbapffsh? mjdUfp;

, UKG Vd; <ffgglfmw vd tpej pffmRsh? fhejqfs; kdj
nghUlfshfN  cssd. CGo; thagf mwpp@y; mw@thd
jdJ  Foei jggUtjjp; fhejgtshy; HEfgglbjHf;

sp;fhejafs;fogyfsp;gadgljjogltd. fggy; khYkps;fggyp;
jafi sg;gadglLjjph

R ,U tifahd fhejgfs; cssd. mit: ,aw ff; fhejk; kwk;
nraw ff;fhejk;,awi fahfN fplfff$ba fhejk;, aw ff;fhejk;vdgglLk; ,it
cyfp;gy ,lqfspyss gh Ws; kwk; kz w; gbTfsp; flhz ggLfpwd. Nkfdi II;
vDk;fhejffyNy kpTk;typ kahd , awi ff;fhej khFk;

,aw ff; fhejgfspd; fhejg, gz &s; i it. mit vgnghOJ k;
mopfoglt jyiy. Kwihyjj; fhejf; f hbfshfg; gadgljjggltd.
kdphfshy; c Ut hffgglt fhejk; nrawi f JLk; filfsy; fplfFk;
fhejgfs; nghJt Hf N nrawtff;fthqfs ; ig; fhejjjp; gz Gs»
ko Ndh tjjp;fhej tpsT>kpfhej J}z | wl 5 gad s ; gwpf bz Ngh;

f hej gy k; (B):
NkNy Ass nraygh by Jey f ?tt , mtw w,; Rwwrk; fzZ fFg; Ggglh

Gjijf,nfhz Lssd vdgi | dipf pwbk; mi t fhejg;nghUlfi s <ffpwd.
, € 3, gFJw,fmjjmw;V\A@Lk G kwk; tgfF tpria ehk; ¢z whk;

f

z
fhejjijr; BRmw css> fhejj; jdikia cz u$ba ,Ilk; fhejglyk; vd

F

mi of fggLfpd.,JB vdDk;FwaPthy; FwbfggLfml ., jd;myF nl] yh MFKk;
;xU rpya jpriHbia itggjd; %yksxU fhejjijr; Rmss fhejg;
I a mway hk;

fh/vwg Kl Lkyy> mi dj J
joyjij mdthN c Ut hfFf

,mLf:fg ghlfhffpw kwhk; jp

fhej tprf;Nhfs;

fhejoyf; Nh>fhejgyjjwp;tiuvagglt xU ti sthd NhL MFk; , jd;vejnt hU
Gspyk; tluagng nJH_N‘thJ fhejogljj; jpriaf; fHLfpd. fhejglyf;
NhLfs;tl JUtjje:;nhHagfpnd;JUtjjp;Kbtilfadwd mk&; Fwahdd A, B

kwk; C vdw Gsspsy; fhejgs Gjjp; jpriaf; Fwhimd. xtpthU Gsppk;
fhej gy khdd nj H_NHbd jprapyNa mi ke“thgjl df ;ftdpf Tk;

f hej g; ghak;

fhej g;ghak;vdgd xU Fwogpt guggpl ;t ophff;fled nryYk;fhejglyf;Nhfsp;
vz z pi f MFK; ,J ¢ vdDk; FwaPthy; FwbfggLfm . , jd; myF ntgh (Wb)
MFK;
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(APPE LD

CENTR

CHENNAI

) mit gmej flwfi uNahk; gy

. xU Muarrpgs>Mi kfs;jqfsd

j  cUggipjy; vdDk; Kiw af;

. \ : |kfs;>Gt;a|n| gyNW lgfs¥ss

f hej gy ; t.,ef epdthwy;
mit jhafjjmj ;] :

fhejtprf;Nhfsp;gz (fs;
o fhejtprf; NbRfs; fhejjjo; cl@Gwk; CLUtp; nryYk; njHh
ti sNhLfshFk;

Nhifs; fhejjjpol; tI JUtjjy; Jtafp njd; JUtjjp;

fhejt prf;NHfs;xUNgh k;xdW nfhdW nt Ibf;nfhsshl.
it fhejjjpselggFjpa tp JUtqfsy;mjpkh , Uf Fk;

ti sSNHbd; vejnthU Gspprk; ti uvagglk; njhLNH hdJ fhejgyjjp;
ipriaf;fhLfm.

koNdHEjjp;fhej tpsT:

1820 Mk; Mz L Vgwy; khi k; 21 Mk; Njp~ hd] ; f s bad; mah nll;
lhdp ; , awgay hs h; x U t;bﬂ'tlua toqf;ﬁ nf hz bUej hh; mt h; mej
f;Fwpyd tsffp;nfhz bUej hh mtht;bﬂl taol ; NghJ mbffb
N z baplej J. jwnrayh‘>mth NKi [ ap; fhe“,jperb
ftdpjhy vghNgmjyyhk; ko RwV %l gglL fkgp tomkht

z
d
Nghnj yy hk; f hej Crrath ghhi t ahshfs;$L ftdpfh tzz
hy; md mah ol [LEFj;njsphj;njhejJ. ,jdhy; <
jidfis Nwnfrz L kp mwg khd tpsthd k|d[\UHtjjp|
pstpdf;fz | wejhh

mah] nll > XY vDk; xU fkgpa rhahf t1 - njd;jprag;, Uf FkhW mi kj j hh;
fhejtprf; NHRfSfFr; nrgFjjh mi kej XuwF gugigf; fleJ nryYk;
fhejtprf;Nhfsp;vz z pi f fhejg;gha mlhjpvdW mi offgng,,Jd my F
Wb / m2M FK;

fhejtprf;Nhfsp;gz (Xs;

o fhejtprf; NHRHfs; fhejjjo; cl@Gwk; CLUtp; nryYk; njhHh
ti sNhLfshFk;

frejtprf; Nhfs; fhejjjpo; tl JUtjjw; Jtaftp njd; JUtjjp;
Kbt i | Ak;

fhejt prf; Nh.fs;xUNghJk;xdWnfhdWntIbf;nfhsshl.
, it fhejjjp;elggFjpa tp JUtqfspy;mjpkh , Uf Fk;

ti sNHbd; vejnthU Gsspik; ti vagglk;: njALNH dJ fhejgyjjp:;
ipriaf;fhLipd.
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(APPE LD

CHENNAI

mt h; f kgap; Nky; A vDk; Gspy;xU fhej jprfhbi aAksfkgap;f® B vDK;
Gspp; kwowhU fhej jprfhlbi aAk;itjjhy kdRWW jmej epyapy;, Uej Ngh
mjd; t omahf kprhk; ghat gt y. , gnghOJd , U fhej CrpSk;tl JUtjijNa
fhbd. ko RWV %l gglL kprhk; ghaej nghOJA vDk; fkgap; kP itffggltl
jprinb fpfF Nehff AkB vDk; Gspy;fkgap; ; k&P itffgglt jprfhb News
Nef f dk;tpfyi lejd ,jgpe) kpdNdH Lt k;ghAk;fljjahdd mji dr; Rmwf hej g;
&ji) cUthfad vdgd njhdppw .

f ngUtpy; tppag; gadgLJ;pkm\blhltk ghAk; kpl ;

y
Nhfsp; jpria vsphg; GeJ nfhss KDbAk; n
;, U

b

[
hej f ;
a fFk;gb cqgfs;tyd ifap;ehdF tpyfshy;f
jo;jprahdd ngUtrDly_ Netf fp, Uej hy > f hej f ;
pyfsp;jpray;, UFFk;, jyped fhejgykhdd vg

r;nrqFjjh , UFFk;vdgd njhbpw .

Nd H L k; ghAk; f kgahy;c Ut hFk;fhejglyjjp;typk:

1. fkgap ;kp Ndh t ks

2 fkogpy;, UeJ Gspap;J )k

3. fkgay:, Ued Gssppl:jprai kgS kwhk;

4 Cltjjp;fhej , ayG

Nghd wt Wi wr ; rhhe“beFk frejtprfNhLfs; ko; fkgpF mUfg; t Yt H Tk;
mij tpk tpfp; nryYKkNgh) Fi wt b Tk; Flwtthk cssd. ,J fkgap;
mUf y; neUqf @ fhe; tprf; NthISAk tgfp; nryyr; nryy Fi wt hd
fhejt;i)rf;N‘H_fisAk;tiutjd;%yk;Fwyf)fggprU.

fhejoyjjw;itffggll fljjay;c Ut FFk;tpr:

xU fhejgyjjm;fhejg &jsjprayyll NnwhU jprag;ef Uk;kp D} tkhdd xU
tpriacz Hpd vdgji d HA yhd] ;vdgthfz twejhh ,J fhejtpy;yhd] ;
vd  mioffgolfmJ. ,affjji¥ss kpDJtkhdJ kpNdHbjijf;
UggJW>fhe;gG/Jm,JprlaJ,Jtrm NW prag;itffgglk; xU efUk;

f; hz k; fljjad; xU tprahdd nrayglht fljjpp;

v,
H

fhej &y k;BfF nrqFjjhf L ePk;css xU fljjptoahf I kpgNIhtk;ghAkhdhy >
mjd;%yk;c Ut hFk;tpr F ffhd rkdghL>

F=ILB
NkNy ¢ ss rkdgh byple) tprandd>fljjap;t ﬂNa ghAK; kplNd h tkefljjap;
ePk; kwk; fljjp i tffggl bUf Fk; fhejglyk; Mfat wwat Neh jfty; cssd
vdgd nj hdpw .

FwoQ ko NdH Ek; kwik; fhejg; jjmF ,iINa css rhatg; Nhe Kk; fhej
tpriag; ghptm. fljjp fhejg CGjjmF nrgFjjhf  UfFkNgh)> tpr
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mjpgl rkh (=BIL) , UfFk; ,J fhejojjmF ,izah ,UFk; NghJ> tpr
Rophf , Uf Fk;

tpr vdgd xU nt ; msT MFk; md vz kjpi gAk; jpri aAk; nfrz LssJ.
viN >tpr nray D ri aAk; erk mweJd nfhss N z Lk; ,e;J,Jp'
ngUkghY k; /gs ki J if tppgb njhed nfhssyrk; (QQhp [ Hd;
MkgNi ;/gnskp; _Jd).

tpyy eLtpy; Mfpit %d Wk; xd W nf
jos;jpria el tpYksR L tpy;fhejolyjj
|JID aqfFk;jpri af;Fwhfpw .

I fujp; ngUtpy> MsfHb
NdH ]
hdJ f

nquJ;hf Uf FkNghJ > kpd
jpri aAk; pr;ky>ngUt;my

fzffB 1
5A kpNdHh I k; ghAk; 50 nr kPePKi la xU fljjphdd 2x103Tt yp kAi | a fhejg;
G/ jjmF nrgFjjh i tffgglfpd. fljjpk® nray;glk;tpri af;fz Lopff.

j RT
fljjay;nraygLk;tpr
F=ILB
=5x 50 x 102x 2 x 103

F=ILB=(41)x (L/2) x (3B)=6F
vdN >t pr MW kI gF mjphdfm .

kol MNdH Lk;ghAk;, U , iz ahf itffgglt fljjpSFF ,ilNaahd tpr:

xU kp;fljjpar; Rwpfhejglyk;cz L vdgji d ehk; VW dN gbjj fJff pNak; xU
tlﬂlf'JHald (nUfry kwawhl kol f1jjpa itfFknghOJ>1hejgfy/jjmty;, w thk;

Utpr nrYJJggLflwl mJNghy , wz thk; kafljjpar; Rwwdss
; s fljjay; xU tpr nrYJ;ggpr\U , €] ,UtprfSk
D df; nf fz bUe;hYk kthIt jprag;, UfFk;

I tepgbs w b flijpepic xNu pray: kpNdH Lk

nrayglLk; mggbahdhy; mtwwp |l Na c Ut hFk; tpr fthrptprahFk; Mdys
, L flJI[bSb(k;VJmum, jpray; kdNdH t k; ghAkhdhy; , wz L fljjpsp; k@
nraygLk; t p rAk; xdi wnahdW t yfFkhW mi kAk; ,it mjDila nrqgFjJog;
ghhit fhigglbssd.

kpNdH t k; kwik;fhejt pYffp Il Naahd njH hQa

18 Mk; Ejwpe Lf F Kthi u kffs;kpﬂd_py;kw}/\k;fl‘ejt[ay;Mfyai t jdpjdp;
gbdfs;vdWepdjjhs; mah nll;ghtNhi dfFg;gaF kpdpy; kwk;fhejtpy;
xdWd;xdW I ffakh p ‘kplfhe;t;ay vdDk;jdg;gh khi khwaJ .

xU fljjap; kpdNdH L k; ghAknghOJd>mji dr; Rmwpfhejgyk;c Ut iipfljjp@a
fhej k; Nghy ; nraygLf . Mdhy; kpdNdH | k; ghahj xU fhejffy; vttt hW fhej
KbAk;vd etk;t pffyhk; , Ugj hk; E}wvz byjhd;fhejffyyg;css vyfludf
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kil ; NeH | hi

ko ; MwMv y , aejp Mww hf khwk; f Ut tNa kpl; NkREEhhy MFk; et @ thofi fap;
kprhu NcHthfs; Kffpkhdit. mi jz z R gkgs kot pmp ryi , aejpks
rbgoik; fUtp khti ufFk; , aejpk; Kjypdtwwy; gadgljjgglfpwnd.
fhejoyjj; i tffgglk; xU fljjay; xU tprahdd nrayglt mfflj
,aqfr;nrafpd vd etk; WM AN gbj N hk; , JNKd;Nkh b h;jjJtkhf ¢ s

xU NHthy vtthW [ aqFfm vdgijg, CGednfhstjwh> xU epy
fhejogyjjo; cshNs itffgglk; ko; RUs; xdwd; kP jgG tpsT vitthw
WLt p vdgi jg;CGed nfhss N z Lk;

,Y>xU vspa fkgp; RUs; xU fhejjjo;, U JUtqfSfF eLN itffggllssd.
jwhoh)  fkgp; RUsp; AB vDk; g t g; ghUqfs; kpNdH Ejj;jpr Bl Nehffp;
nryfpd . Mdhy; fljjo; gbd CD ag; kpNdhtjpr vjpht , UfFk; fljjo; ogbd
AB apk; CD apk; kpgNdHtk;vipuyp jprfsy;nrytjhys>goskgfp;,IJd if
tpap;gb mt wwd;

,affjjpriSk; vipupht , UfFk; fkgp; RUsp; xU Kidfsgk; tprahddJ
vipu pyjprfsp;, Uggihy;mit Royfpwd.

kpdNdH | khdd ABCD t ophf Ue;hy;>fkgp RUs; Kjyp;fbfhi;jprapgk; go;
vit, jpragrk; RoYk; fkgp; RUs xNu jprap; mjhtJ bfhyjpragy; , aqf
Nz Lkhdhy; kpddhtkhdd> Rowwap; Kjy; gh ay; ABCD toyathk;,uthJ
gh ay; DCBA t ophf Tk; gha N z Lk; kpdNdHtjjp;jpria khwwesgsT ti sa
j prkhwypvD k; xU rpya f Ut pgadgljj ggLf pw .

osT tisajjpg;css ,ilntsphdd Kidak; X kwk; Ycld;,iz e pfFk;
Ngh)  RUsp; kpMNdHiEk; , Uggjgiy. Mdhys> RUs; efhtjhy> mJ njHhel
KdNdhffpefhe , U gsT tisaqfsg;VihtJd xdW fhgd;Jihp ffs;X kwik;Y
Al d;njH K nfhsSk; ej kpﬂ[\HHtJ,J;ngQy xtpt hU mi u; Rownab(k ep oeyd
fkgpRUs y;nj h hrrahd Rowrp a VgL o f pw”

RUs @ ; RowpN fk;fBffz | fhuz pshy;mjphdfgglyhk;
1. fkgp;RUs¥ss ko NdHEjjp;typkia m phpjy;
2 fkgp;RUsp;vz z pi fi a mj;bhpjy,
3 fkgp;RUsp;guggsit mjphpjy;

4 thejolyjjp;typkia mjphpjy;

Y,

hAk; fkgpar; Rww fhejogyk; cUthpd vd mah t1thy;
> lefE’ tpsTfSk; Kawp nraaggltd. 1831 Mk; Mz by
ej fhejg;ghak; khWk; Nghd>fljjp topah xU kpdmafF tpria
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(emf) cwygjp nraa KbAk; vdgjid tpffphy i kfNy; /guN. | jid
edoogi W hf mt h;galt Uk;ghdvhii dfi s eljjphh

/ghiN ap ;N i dfs;
NhHid 1

ij MNYk; fBk; , af FknghOJ
ftjjhy) c Ut h{gglLfm vdgJ
Ojjk;c Ut hfggLk;

, e Nhidag; fhejk; epyahf cssd. Mdh; fkgoRUs; fhejg; Oyjjm;
c sNsAk; ntspaAk; eftijg; olfmd (fhejg; G theshy; Fwbfgglipw). . e
epot k;kpNdH L k;J}z tgglfpw.

,ef Nhidfspyped>fhejgghak; khWknghOJ fhejglyjjp;itfigglt ko Rwwy;
xU kpldpfF tpr (emf) c Ut hFk; vdTks mej kpdpfF tprap; kjpG
fhejggha khWwglL tPjijg; nghWgJ mi kAk; vdTk; /ghuN Kb nraj hh '
kodafF tprahdd Jjztgglt kpdpfF tpr MFk; xU 9%ba RwMMAd;
, 1z ffgglt fhejg; ghajjp; VwoLk; khwpk; fhz ki J}z tgglt kddmafF tpr

c Ut hFk;epoT kpfhejj;J}z ty;vdgglk;

FwoG J}z gl t kplr\blhltjm jpr nyd] p;tpphy;tsffgglf . fkgpRUs y;
Jz tgglt kplNdHtkhdJ mJ c Ut Hf:fhe fej fhejgha khawi §j vjbf Fk;
vdgN nyd] ;tp th Jiz tgglt kplNdH i

/ gms kit ol ; t y [ftpp

tyd |fa|n|; Utp)|y> Rbtpys eLtpy; Mfpatwiw ePthfy; xdWnpfhdW
nrqfFjjhf ePth\g >RILtp|yfhe;gG/J;pI,JprlaAk;>ngUtp|y flijp, aqu
jpri aAk; Fwpjhy>elt py; kpNdH bjjl; jpriaf; FwhFk; /' gms kpif o ;

i f tppkpdawwt ppvdWk; mi of f ggLf pw .

kol d gwpp
xU kbW pr kpNdh{ (AC) kpdpwvapy>xU epyf;fhejjjp;, U JUtqfSFF
,ilag;mi kffgglt RoYk;tifaghd kprltk;vdggLk;nrttf tbt fkgp; RUs;

ABCD i tffggltssd. ,ef RUsp;,w L KidfSk;,wlL eOt tisaqfshd
Sitkw\k; S, cld; ,izffgglbssd. ,e eOT tisaqfspd; cl|@Gnk; kpfhgG
nraagglbssd. fljJdk;Jipffshd Bi kwwk; B, Mfa ,w L Jiwffs; Ki whNa
Sitkwk; SsMfawi wj ; njhLkgb i tffggllssd. Si kwk; S, U ti saqgfSk; xU
clogff mrrp; %yk; ,izffggltssd. mrrhdd fhejglyjjpol; csNs cCcss
fkgpRUi s Rowhk:;ti fag; ntsppie) RownwggLfmw. ,wz L Jipwffsp; ntsp
Kidfs;ntspgGw;RMMd;,i z ffggllssd.

f kgpRUs ; RownggLk; Nghy> RUS Id; ,iz ffggll fhejgghaKk; khwgLk; , e
fhejggha khwwk; kpNHLEjijj; Jiz Lipd. /ogoskmip; tyd i f tppogb
Jiz tgglt kpNHEjjo; jprahdd> fkgp; RUspy; ABCD t oahf Tk; nt spgGv
titjjy; B2 ypeJ Bi Nehffpk, ghatpdd. Rowpap,;, ,wthd ghpps
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[APF’ Lo

S ENTRE

ko NdH tjjpl;jprahdds>fkgp; RUsy; DCBA t ophf Tk; nt s gGw; Ragghi | apy
B: yfeJ BaNehf fAk; ghaf . RUspd; Rowrp nj H Uk; Ngh) > nt s gp@w; RMM sy ;
Jiz' tgglt kplNdItk;xtnt hU mi u Row @py k; khwp: nf kz bUf Fk;

Neh kil NA H 1§ j g (DC) ngwsxU g T tisa jp rkhwmp ag;gadglij Nz Lk;

,ej mi kggys> xU Jiwf vgnghOJk; Nky; Neffa kgrltf; i fAlDks kwnwhU
Jiw f vgnghOJk; f8; Nehffm korltf; i fAIDK; njhH G nfhz bUf Fk; vdN
ko Ndh tkhdd xNu jprag; c Uthifgglfmw . ,jdhy; ,ttif kpdpww DC
kil d @wwpvd W mi of { ggLf pw .

ko d Oj j khf Tk;
gadglj j ggLk;
o; mbggi lay;

i zr; RUsfi sf;n

r; RUsfspg; css fkgpopRUsfsp; vz z pi fi ag; nghy J >
Nhmyyd Fi wffN hnraayhk;

kW pr kpdOjjjij cah khMpr kodOjjkh khaM jw hfg;
gadgljj gglLk; ko kKhwyvo VW kol kKhwovd W mi of f ggLfpd . mj ht J Vs> V. xU VWV
ko khwvay > Kjdi kr; RUsy; css fkgpRUsfsp; vz zpifia tp Jizr;
RUsy;css fkgpRUsfspl;vz z pi f mjpkhFEk; (Ns> Np)

, W F kol khwpp

xU cah khMpr kodOjjjij Fiwej kbWpr kddOjjkht khwMjwkg;
gadgljjggLk; kpkhww , Wi F ko kbwwo vdW mi of fgglfm . mjht J V< VpxU
, WM F kpkhwmvay >Kjdi kr; RUsy;c ss fkgpRUsfsp;vz z pifiatp Jizr,;
RUsy;css fkgpRUsfsp;vz z pi f Fi wth , Uf Fk; (Ns<Np)

xU VWW kplkhwwo kpidOjjjij mjphdotfpd. Mdhy; kdNdHEjijf; Fi
kwik; kWi yah Tk; mi kAk; mbggi | ay; nt ggks xyp Nghdw t bt

ki kKhawwva g ; Mwwy ;, 096G VwgLk;

koo khwwbs ;nj i hghd #)jpgfs;gat Uk;rkdghlf sy ;nfhffggl Lssd.

Kjdj kr;RUsfsp;vz z pj f _Kjdj kr;RUsp;kd;mOj jkV,
Jizr;RUs,fs;i;vzz[b;ile_Jizr;RUspl;kpi;mOjjk;Vs
Jizr;RUsfsp;vz z pj f N, _Kjdj kr;RUsp kg Ndh 1k;7,
Kjdj kr;RUsfsp;vz z pj f Nl_ Jizr;RUsp;kpNdH jk; 1,

Neppr kpNdH fk; (DC) %yjdld;xU kpkhww ag;gadgljj , iz ffgglt fhejg;
O/f; Nhfsp; vz z pi fag; vej khwwKk; WglhJ. vdN > Ji zr; RUsp;
kpddafF tprandd J}z tggl hJ.
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[APP.,'....L.U

fzffP 3
xU ko khwwap ; Kjdi kr; RUspy; 800 RWMs; cssd. Jizr; RUs; 8 RWMi sf;
nfre tssd. ,J xU 220V AC %yjJld;,izffggltssd. ntspP kpdOjjKk;
vddt hf , Uf Fk?
j BT
xU kg kKhwwvay ;
ES/Ep Ns / Np
=Ns / Npx Ep
=8/800 x 220 =220 / 100 = 2.2 N hyt;

;9adghlfsy: kpgnghma Qirpa Vwgljj@ssd. ,J jtp
thd[ayp(k md ngha khwwqfi s c Ut hf@\ssd.

; Kd; Kdfhejk;i tffogglfpd. epyf;
X ,aqu; tifapKk; itffggllbssd.
leJ nryYk;Nghd>mjd;fhejglyj;jpr
tgglLk tyftogl bk; Kd; go; ef it jhy;
; kmhe; fhipk; myyJ gsh bf, Nghd w
;,|szggILssJ it mj[bITfIS mjphdfr;

fs; GWMN\ehaffhd cly;ntgg c ahl rppi rfs; kwk; f hej
; (MRI) Nghdw Nkkglt kUjJdt c gfwz qfsy; Kffag; gqF
jiJtjjp; mbggi lag; nrayng gw c gfw qfs; kdp
is vspy;] NNd;nray t|11 o wd

sxwray cgfuw qfs; kwk; gw kUjJdt cgfw qfs; gyTk; mwwvd;
yogh bwF kpfhejt my nfhsi ffi sg;gadgljsfdwnd.

epdtpy;nfhsf:
« xU fkgp

t
cUthfggLfpd. , €
mi of f ggLf pw .

frejjijr; Rww mjd; <gG tpr myyd tgfF tpr fhz golk; , |k;
f hej 9@ k; vd W mi of f ggLf pw .

fhejjijr; Rww css Cjjpss tisef Nhfs; fhejg, GfNhHfs;
vd ggLf o wd .

kptljjahy; c Ut hfgglk; fhejg; GkhdJ kpNdhtjjol; jpriFr;
nrgfFjdj;j pra;NyNa mi kAK;

tk; gbAk; nghOJ  mi jrRww fhej gOy k;
bsT kodNHLljjp; fhej tpsT = vdW

o hf Kol Nd H
tp
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xNujprag;kpNdHtjijf;fljdk;, b fljjhs;xdi wiahdW <f Fk;
;/Jp;u'Ff(n; jprag; kpNdHhtjijf; fljgk; , b fljjps; xdi wnandW
y ;

ko Ndhl | k; ghAk; fljjay;c Ut hFk;tprahdd /goskpgfp;tyfif tpmahy;
mwa ggLf pw .

ko NkH thpvdgd kpldhwwi y , aff Mww b khwitk; xU f Ut @hFk;

fhej gy jjm; VwgLk; khwwk; fhe ki xU %ba kp; Rwwy; Jlz tggll
kplNdHEjij c UthFk;epol kafhejj;J}z ty;vd mwagglfpu.

Jiz tgglt kpNdhtjjpl; jpria /gnskgfp; tyd if tpp %yk;
fz I way hk;

koddpwwvdgd , aff Mwni y kol dhww hf khwk; xU f Ut phFk;
kpddpwwahdJ kplfhejjdlz ty;jjdtjjo;mbggi lay;, agkfml.
ko khwwokp j i d xU kol Rwwy led kwnwhU kil R KhwWE g
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9hmwh @y ;
myF - 6
Xsp
mwi f k;

xspvdgd Mwwp; xU t bt k; md kpf hej g;gquple. Xsp@p;

iy
gz Xi sAk; mjd; gadgH_fl sAk gwprLhAk,, awga U gpd xspapay;vdW
mi offggprvJ deH t ot y; ehk; gy xsyara i sg; gadgLJJf;NNhk
m\Nlbray;Matfqtsp;EzNzhffpsrd;Nit ' Uffmw. fytp
mwpb@ys> nghOJNgHFF Mfp  jsqfsp; nJ
(binoculars) @ fggl f;fUt ps>glt Bjjbs;c ssp

h ,Ufz; Nehffps;
b ;gadgljjggLfpwnd.

,ejg ghjjw;rkjs Mbfi sg; gmvdk; Nhsf Mbfi sg; gwvdk; (Foaho> Ft mhb)
hk; mwes nfhsNH( NKYK; xsp@;ry gz s hd VdeB[g&xspt;yfy Mf @i t
g\AwAk mt wwol ; gad i s g; gwdk; mwdt bk

Xs pvj mus g3

Mb Nghdw vejnthU gsgsgghd guygy; ol thYk; xsmhdd vjpuspf gglf pw .
,jjifa vipusgG ry tppSTFE chIL ei lngMpd vdgij eBfs; fb;
t Fgtf sy ;gbj j ogR s ; mt wi wg; gwwp, qF t hp b5 f e Nghk;

VipusgGt pbs ;

MM vdw rkjs Mbi af; fUIJN hk; AO vdgd O vdw Gspap; mej Mbap; Nky;
gLk; fjmy ,JN (AO) gLfjpy vdggLk; Mb ,ffjpu OB vdw jprag;
vipuspfm . OB vdgd vipuspCt; fjm MFKk; rkjs Mb MM* fF nrqFjjH
GspOtp;ON vdw NHil tiu.ONvdgd FjJfNhH vdgglLk;

Figf NHLId; gLfjp WglLjJdk; Nhz k; (I = OAON) gLN hz k; vdggLk;
Figf NHLId; vipusgC; fjb WglLj Jk; Nhz k; (i - ONOB) vj puns g ; N hz k;
vd ggLk; gLN hz Kk;vj puns g ; Ntz Kk;rkk; mjh J>di-Orvdgi j gljjphed
mway hk; NcYks gLfjpe vi pus pd ; £ kwik; Fjgf N Mfp |, k%dWk; xN
jsijg; mikfgwd. ,twwNa vjpusgG tpps; vdgh vjpuspG tpps; R
nfhLffgglLssd.

. gLerh VJWBIQG fip kwik; gLGssppF ti wagglk; FjJfNH Mf@
k%d Wk; xNu j sjjg;mi kKAK;

gLN hz Kk;vj puhs g&& ; N hz Kk; rkk;

mtrufhy Chpsp; Kd@Gwk; MBULANCEvdDk;thgij tykpeJ ,|kh
ngha vipuypj vOjJffsy;vOjg;al bUf Fk;

, |ty khwpk; (Lateral Inversion):

jiyfs; khwk; gwwpo Nstggl b , UggRs; Mdhys> , Ity khwk; vdwy; vdd?

,Ityjijf; Fwoghk; Lateral vdw t hii jahdJ gof fk; vdW nghUs gLk; Latus vdw
,yij®@; nkhop; nrhyypled ngwggltJ. gfft H by VigLk; Khak; , Ity khwnk;
vdgglk; , J xU rkjs Mbap; VgLt JNghy ;N hdWk;, Ity khaik.

Ity khwyij Vwgljdk; rkjs Mbfs; Vd;jiyfe; khwwi | ngLj.,thgl;y'?
ciwhd gjy; Mrrhaks g hfj; NhdWk; ¢ z i kag; Mbfs; , Ity KhwiijNah
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,Yiy. mit godNdhfma (c sspe) ntsph)

ntspaWk; fjy (mke Fwp Mbap; Ny;
nt s paWk; fj iy Mbajl;f8;ghfjj¥k;t ©f pnd.

ts;NaW« mkC Fwp (fj b)> Mbap; , |'J
fjip Mbap; tyJ gffjjpk; tof rniwd
lefB khvwvl\k) , Yiy. vdaN> | J
;, 1ty khwpk; c z | kay; Mbahy; ngl
myy. md ek;&Z z ht |nH1y;(Perception)VWng;XU epol jhd;

nka; gigKk; kha glgKk;

nghUs yleJ ntspaWk; fipfsy> vipuspgE Fg; gol; ¢z i kalf N
mj dhy; ¢ Ut hFk; gigk; nka; glgk; vdgglLk; NkYks md vghghJk; jiy
, UFFk; nka;ggj i jj;ipuay;tBij KbAk;

ghUs y ple nt spaVk; fjpfs> vjpus g Fg; go; xdi wnahdW rej pf hky >
o NdhftpePlgglk; Ngh rejpjhys> mjdhy; c Ut hbk; gigk; kha gpgk; vd gglk;
ha glgk; vgNghJ Nk Neud glgkhf N Uka l\kYk mijj; jpuy; tBjj
Kbahl .

tisT Mbfs;

vipus G t phi sg; gwwp ehk; gbj N hk; mit tisef gwCs;cssplt midjy
vipus pFk; guxt S fFk; nghUeJ k; guti sa Mbfs; (Parabolic mirrors), N hsf
Mbfs;csspt ti sT Mbfs; gwwp W d Kd thG‘sg eqfs; gbjjtggH s ;
nghJt hf gadglLjjggLk; ti sT Mb Nhsf Mb MFk gsgsgghd fuz b xdwd;
tise gwGdl ti sT MbNa.

Nhsf Mbfs;

tisT Mbfspy; vipuspFk; guwG Nbhsjjol; xU gFjah , U Fk; ,tt{ W
vji pus b Fk; gFJphdJ Nhsf tbtg;css Mbfs;Nhsf Mbfs;vdgglLk;
j muhs

ry Nhsf Mbfspy; ;ka gFjp cs; gffkhf tisepfFk; mjhJ>
Nhsjjo;i kaji]j I\bhffp g gy Jssgb , UFFk; ,it Fopmhofs; vdgglk;
ry tif Nhsf Mbfsy; us p Fk; Fjpntsggffkhf tlse;;beFk 0t
Ft mhbf s ; vd ggLk;

ti sT Mbfshy; WiLK ; gixgqaf s ;

xU Fophbi af; nfre L , iz ahfr; nryYk; #haf; fjpfi s xU Gsppy; Ft pf
,aYk; vdgi j ehk; mwd hk; , ghNgh) Fomhbap; KdNI Xh xspawwggl |
nkOFt hjpaAk;jpu aAk;i tffTk; jpuap;epyi a rhopraJd jpuay; glg) i kg;

j
gbf f Tk: jpu a KdDk:golDk:ef jpohgjjp:msitAKk;tbtjtjAk; FwbfTk;
olgk;ji yfeh Tk;rpmaj W Tk;c ssi jf;fhz yhk;

, gNghJ >Mbi a Nehf f pnkOFt hjpa nkdthf efhjTk; vdd flz fpR s ? Mbi a
Nehf f p nghUs ; (nkOFt lgjp neUgfptu tu gigjjo; msT nghphfpw myyt h?
Mbap ;kp mUN nghUi's itjJ gmgjij jpuag;gpff KawpnraaTk;

, gNohJ  gigj i j jpuag; fhe Kbfpjh? Mbap; css ghffTk; vdd njhdbpw ?
nghphf £ ggl | Neud glgk; Mba®s; nj hb o wl . nghUsmi ry Fwogpt epyfsp;
KILN glgk; jp tagy; nj hopiw . kww ep yfsy;jpay; gigk; nj hoj i y. rkjs

S
N
f
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tp Fophoap; jdi k rpfyhdd vdgi j ehk; njsph GCed

iwaf; nfle L glgjj; jdi kia vsphfg; GeJ nfhssyhk;

'ngLk ggjjp; jdikia mwa ehk; ,w L fjpiisg;
? mN l\ghy;>F0|arbapr c Ut hFk; g[kgqfspl jdi ki a wa
twlsg gadgljj Nz Lk;

Wkglkgqflst uaJNI ahd tpphs
spaypedk;vz z ww f rblf _m djJj
gbgjjo; epy kwhk; jdi ki af;

,jprfsp(k nryf o wd.
Fwogb foffz ! tprbisg;

i kak;tophrinryYk;xspfjp>vjpuspfggll gomN

, 1z ahfrynry Yk; xs rbfjmbvmmsrbfgglt ool &> Kffaf;
myyJ Kffm Ftpjjphle] (FopMbfsg) tUtJ Nghy;

tpp3 : Kffpf; Ftpk;tophr; nryYk; xspfjp vipuypjgo; Kjdi k mrR F
, Iz ahr;nry¥Yk;

tpp4 : Mb i kajjy; (P)gLk; APvdw xspfjp; gLNhz jjmfr; rkkbld Nhz jj;
PBvdw jprapy;vj mus pfgglk;

FopMb: .

gigk;c Ut hiy;

, gNgh)  ehk; Fopho xdwd; Kjdi k mrrg; ntt NW , Iqgfsp;itffgglk; rpa
Neuhd nghUs xdwal hy ; ngLk gbgjjo;epy (Ik)>msT kwy\k;j [ kK Mfptw w
vit hWti uthdgljf Nyhk;

tif 1. <wh; njh yty; nghUs; i tffggLk; NghJ nghUspyeJ Fophbi a
tejI|AkXSﬁ)fj[blfS,,I2ahZil’[ahf, Uf Fk;

obgjjo;epy / ,lk; ghgk;Kffmf;Ftmjjp;F)c Uthpd.

gbgjjo;jdi k:jiyfehd>kpTk;rpphd nka;gpgk;

tif 2:tisTikajjm mgghy;nghUs ;i t ffgglLk;NghJ

obgjjo;epy / ,Ilk; Kffaf;Ft ak;FfFk;ti sT i kak;C-fFk;,i lap;
olgjjpE;jdi k:nghUi s t pr;rpajhd>ji yfBhd nka; ghgk;

tif 3:tisTikajjp;nghUs;itffgglLk;Nghl

gbgj jp;epy / ,1k;CyifplfFk;

gigj jp; jdi k:nghdi sg;NghdW mN msTss>ji yf8&hd nka;gmgk;

}\éth 4 :tisT i kak;C- fFk;Kffpf;Ftak;F- fFk;,i I Na nghUs;i tffgglLk;
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by / ,lk;: C-fF mgghy;
[ kinghphffggll ji yfehd nka;gpok;

tif 5 Kffpf;Ftak;F-,y;nghUs;i tffgglLk;NghJ

oo jo;epy / ,lk;fUjjay,;gb>glgk,<wh ;njh ytg;fplfFk;
ggjjo;jdi k:jpuay;vej gigKk;njhahl. NkKYk;kha glgKk;nj hahl.

tif 6 : Kffpf; Ftpk; F- fFk; Mbi kak; P- fFk; , i lag; nghUs; i t ff ggLk;
NghJ .

gbgjjp;epy / ,Ik;: MbfFg;gp Gak;
gbgjjp;jdi k: nghphf fgglt>Neud kha ggk;

njh yTfi sf;Fwbfg;gadgLjjggLk; FwaPL ku(F s ;

fjpyti wlgfsp;Jijf;fz ffptjw fhBrad; FwaPL kuGs; vdw FwaPL
Ki wi a ehk; gadglLj Jfpmk; , kKi wggb Mbap; i kak; (P) Mjg; Gspah Tk;
Kjidi k mrR X— mrrhf Tk;vLj J f nf hs s ggLf pw .

FwaPL kuF s;gdt UKhw
« nghUs;vghNghJk; Mbf F , IJ GMK it ffggLfpw.
midjJj;njh yTfSk;Mb i kajjgeN (P)mst pggLfp wnd.

gL fjpa;jprag;css njh yTfs; Nef Fwahf Tk; (+), mjwF vjpijprapy;
msffggLk;njh yTfs;vjpf Fwahf Tk; (-)vLj Jf;nfhssgglLfpnd.

Kidik mrRFF nrqFjjhTk; mjwk NyNehff@k; css njh yTfs;
Nehf Fwa hf f; (+) f Uj ggLf ol wd .

Kidik mrRF nrqgFjjhfTk; mjwF fBNehff@dk; css njh yTfs;
vj bk Fwahf f;(-)f Uj gglk;

Mbr; rkdghL:

nghUsl; njh yT (u), gkgjj; njh yT (v) Ft@a njh yT (f) Mf@t wwwf
, i Nnahd njH hG Mbr;rkdghl vdgglLk;

Neray ;¢ UgngUf f k; (m) _ .
nghUsp;msit tp ggjjo;msT vtsT klqF nghajhf cssJ vdgi j Nhsf
Mbapl; ¢ UgngUffk; Fwhbfmpd . gbgjjm; mst pFk; (h), nghUsp; mst pfk; (ho),

JilNaahd jfL c UgngUifk: vd ti waWfgglfmd. mjh J m:%gkgjjn;

njhi yT kwik:;nghUsp:nj i yitf:nfhe Lk:c UgngUffjijf:fz ffpyhk;
m==2
u
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Jttpz b orkdghifi sAk;, iz jJ>

Dm=£=—Z
h u

FwaG ¢ UgngUffjju; kj poy; vi bf Fwo (-ve) gigk; nka; ggk; vd gi j Ak Nerf Fwp
(+ve), glgk; kha gmgk;vdgi j Ak;fH Lf pw.

nflhz | Foph xdwy®eJ 15 nr kH
1 nrkPc awk; nfle I xU nghUsp;

WAK;, Tk Mfat wp wh;fz LgbffTk;

;njh yT==-15nr kP
obgjjo;njh yT v=2?
Ft aj ;njh yT:f—-lOnr kP
Mbr;rkdghi | g;gadglLjjp

30
Boijp;njhH yT v=30nrkP
vipf Fwotedssd. vdN > gigk; MbfF , 1J offjjp;

30 nrkPKdN gpgk; c Ut . MbfF Kd; glgk;
jhysmd Ji yf@hd nka;glgk; MFk;
jo;msitffhd cUgngUffJ;Jf fszﬂ) N z Lk;

v
g

%§§OA

m=hy /huvdgi j ehk; mw hk;

, 9F nghUs @ ;c awk;hi=1nr kP

-2 =hy/1

hp=-2x1=-2cm

vdN >glgjjo;c ak; =2 nr kP

(bgF vjptFwptelJssd. vdN > gigk; Kjdi k mrRf Ff; f Ro
WLt pw )

fz 1t 2

Fomhbaype) 16 nrkPnjh yty;itffgglk;2 nrkPc awk;nfhz | nghUs ;
xdwal ; nka; gbgk;3 nrkPc alk;c ssjh , Uejhy;gbgk;c Ut hFk;, I'jijf;
fre f.

j BI:

nghUs o ; c auk; hi =2nr kP

olgjjo;c alk;h2=—3nr.kP

.o _h
U Uffk; m=—=%=—=-15
¢ UgngUff k; m= h 2
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Mdhy>m:_—v
u

, qF nghUs;njh yT u=-16 nr kP
Kigti sg;gpi ap>
15=-——"
(-16)
15=—
16
v=16 x (-1.5) =-24 cm
ggk; MbfF ,1J offjjm; 2 nrkPnjh yty;, UfFk; (vj pf Fwe gBgk;
MbfF ,1J gffjjw;cssd vdgi jf;Fwhfmpd)

Fomphoap ;gadfs;

kUjJt hgadglLjJk; Mb: gy;kUjJth / fhi>%fF>njhz i | kUjJthd;jiyap;
xU glil fltgglt mjg; xU tlt tbt MB , Uggijg; gm;erggﬁfs XS p
%yjjyped tUk;, iz ffjpfs; mej Mbap;k®P glLkgb it ffgglk; mej Mb ek;
clyw;fhz ggLk;rpV gFj pp; (gy>njhz i l) N mej xsp af;FtpJ xs pALk;

xggi d Mb: KfjjUN Fomaho i tffgglk;NghJ (mjht J>Mb i kajjmpfk; Kff@af;
jFk; , i I Na)> Neud > nghphffgglt glgk; fplfFk; vdgi j ehk; mwh hk;
ek; Kfk; nghphfj;nj hdk;

if kptsfF>tHdqfsp; Kfgo tsfF kwk; NLk; t gfF

Fophofs; Mwmw ;t haej xspag;gharr cjTfodwd. Fopho vjmus gghdfs; mi w
#N wva Y ksngha Fophbfs;#ha #N wwapk; gadgLfplwd?

thdy;css nghUsfs; <gh;nh ytg;cssd. vdN > Foph Wlj Jk;
glgk; jiyfeh Tk; rpvyajthk Uf Fk; , Uggbks Vd; thdpy;
njh yNehffpsp; Foahbfs; gadng;ggprlv\d’?

fipfi sf; nfre L Ftahoahy; VwglLk; olgji |

;k mrRfF ,izahd fjp tppl). ,withk;fjpmtisT ikaji]j
YK fjmt pp2).

FwoG Ft pMbf Fg;gpl;GMKss fjpfs;mi djJk;GspNH bdhy; Fwhf gglLk;

Kjidi k mrRfF ,iz ahd OA vdw fji; AD jprag;vjmuspfggLfmd. fj b OB
kP Lk;mN gh jag;jpkGm. , tt &) fipfSk;t e nryfpwd. Mdhy:>go Gnk;
ePtggLk; N\gh) mit Gsspl, y; ntibfpfhstd Nghy; njhdbpdw . vdN 31 vdgJd
OO’ d;gpgk; MFk; md Neud>nghUi s t pr;rmpaj f Tss kha gpgk; MFk;

Ft pahbap;gadfs;

Ft ahbfs;thdqgfsp; go Nd Ff fz z bahf gadgLfpwd. mi t nghUi
rsvaj hd > Neud > kha glgj i j Na t\thk cUthFfpgwd. godNd t Uk;t
mUf g ; neUqfpt UkNghJ > glagj jol; ms Tk; mjphdf ol wd . Mbl a tpb t

S
hf
hf

d
d
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CENTR

(PP L0

tgFk; Ngh)  ghgk; rpajhfpiws. NYks rkjs Mbap; ghito@jij tp
Ft phbap; ghi t gGy k; nghad. (g t gy k; - fz; / Mb NghdwnjhU xsppy;
fUtppl; %yk; ek; ghi tap; Gyoglk; guw@® Ngh FtuJg; ghlfhg@; fUt i
r hi yfsg Ftprbfs nghUj;ggILsslj ehk; mwNt hk; ki yggh jfsp; fhz gglLk;
FW @ rhi yfsp; ti sTfsy; KdNd t Uk; thdqgfi s f,fhz , ayh
,latsy;, it gadgLJ;ggLfKﬂwﬂ maf tbf sy;Msyyhg; gF i sf;fz fre pfTk;
,|t gadgLf plwd.

thqufspl g Ndh Ff; fz z bfsyy; vOjgglLss gpt Uk; nrhwnwh i uf ;
fztJdz th?

“Objects in the mirror are closer than they appear” (Mbapy; glgk; N hd WK;
njh yit tp nghUsfs;kp mUfg;cssd) Vd?

fzffP 3
2 nrkP Ftp njhyT nflzet Ftphh xdW kf®eJ (car) xdwy;
nghUjjogglk cssd. mjgleJ 6 kPnjh ytp;,dndhU kife)J cssd
vdy >
1. Kjy; kf ©ejpl; Mbagple) ghfFk; Ngh) , wz thJ kife) (mjd;
njh yT) vqF , Uf Fk?
2 ,wthJ ki®eJ 2 kPmyfKk; 16 kPc aulKk;nfhz tJ vdys>mjd;
gbgjjol;msT vdd?
Ftaj;njh yT$£=20nr kP(Ft phb)
nghUs;njh yT u=-6kk-600nr kP

gBgj jp;njhi yT v=2

. oEgijE;, jij Mbrirkdghilf;nfhz L mwpy;

1 30+1 31
+

20 -600 20 600 600 600

v—@—w 35cm
31

. glgjjp;msT
-V _ v_600 1 _1

« w31 =600 31
gigi j o ; mfyk; :ix 200 nr KP=6.45 nr kP

olgjjo;c awk; :%x160 nr kP=5.16 nr kP

xspp;jprNfk;

17Mk; E}wwhz bd; nj hH ff] 1642 vdw ,jjhypm
mwp @y widh xs @l ;N ] whhy

xNy Nbhkh; vdw Nda t hday , (astronomer) 1665-, y ; t phod; Nhsl; gddpez [
ey Tfsy; xdiw mtjhdpd mjd; %yk; xspp; jprNfjijj; N hbhakhf;
fzffpthy ,jd;%yk;mtu fz ffPbd;gb xsap ;N fk;fptjjlt 220000 f kP/
t pvd mwaggltJ.
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(AP 10|

CENTR

CHENNAI

1849, y; Kjd; Kjyh mhkz t; /g vdgtuy; Ckpy; (egjjy) ,jd; Nfk;
fzffpggltd. ,dWntwwjjp;xspp;Nfk; WFi wa kprrhahtf 300000 f kP/
t pvdf;fz ffpggl Lss

Yy capoqgfs;, ayghf N jqfSfFs;xspk;jdi ki ag;ngwWssd vdgJ
fSTFj; njhAkh? , ejg; 9z g¢f c appxspiy; vdW ngah flyp; mb
jjg; xspFiwej gFjpy;thof$ba ry tifahd GOffss> k&85> unrj
ok8selrjjp kB; Nohdw ¢ apaqfs; kww ¢ apa qf s pkibey jqfi sj;

hdt;nfhes ,jjifa kdDfpwmyyd xsphk;gz i gg;ngwhsd.

xsppfy;

NewE-wogpt nrayghl xspgfyplhy WwLk; epoT MFKk; XH
Clfjjm xsprhat hfr; nryYKk; l\th mjd; gh jag; tpy
y;

xspgfy vdggpr\U xspEFk Xh; CIfJ;g[bJeJ kthIt
Clfjjmb xsp nryYk; NghJ> mjd; gh jap; (Wel
YfF (thald, jpray; khgh) xsmp: jprNfjjy: Vaglk; KhAg
;xspEjprNfk;mj nryYk;Clfjjp;jdi ki ag;nghy N
Clfjju; (mihdJd> Fi wej sraray ml i p
; m

f
Itk Clfjjy: M p xspmpy; mbjp jprNf
rkjs xsEFk;gugy;xsppyfy;

mih Fiw Clfjjgte mih kif ClfjjDs; xU xspfjp nryYk; Nghl
Figf NHil Nehffptgfy;milfpd.

mh kf Clfjjghe) mih Fiw ClfjjpF xU xspfjp nryYk; Ngh
FigtNhil tpL typfp;nryfpd.

mihkg C1fjjpo;quogmbf;Fjjhf mjd;kPglk;xspfjptgfy;miltjpiy
xspyfy;tpps;
] ney;tpps;vdggLk;xsptyfy;tpps;fR juggllssd.

c gLfjp-tpFfjp-glGspy;, U xsiFk; CI1fqfSTF ,ilaghd jsjjpfF
tiuvagglt FjJfNhL Mfait xNujsjjp;mi kf gdwd.

nfhLffgglt xU ClfqfSfF> Fwogp! epv

xspp; gLNfe jjp; ird;
Kjoggwfkst yF Nhz jjo;i rd;kjpggefFk;,i INacss JfT khwyp

ivdgd gLNhz k;rvdgd tgF Nhz k;vdpy s>
xspyfy;tphs;
sini

= khwy p

sinr

, kKkbwyp Kjy; CIfjijg,ngWyJ ,withd Clfjjp; xspyfy; vz ; vdgglk;
, J oz (kK@) vdgglk; fpuf £ vOj jhy ; Fwbf gglf pw .

FwoGG 1uf F myy , yiy. VnddysmJd xU xjj msTfsp;jfT.
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nttNWCIfgfsp; nryYk; xsp@; jprNfjijg, nghWJk; xspgfy; vz iz
ehk;ti vaWfyhk;
_f hwW (m) nt wwbj j y;xs@ap;jprN fkio
Clfjjg:;xspp;jprN fk{v)
nghJ t hf f;$ wal hy >

:lek;1y;x3|a|n|;j;i)rl\tfk;
Clfk;2y;xspp;jprN fk;

fzff{P 4

fhwvy; xsp; jprNfk; 3 x108 kPt pfz z hbapy; 2x108 kPt pvdy; fz z hbap;
xspyfy;vz ;vdd?

j RT

3x10° 3
== _=-=15
oMy 2x10° 2

fz ffP 5

mlhFiw Clfjjpped (C
gLN hz k; kwW\k;t yF N he
Clfjjo;xspyfy;vziz
j A

lfk; 1) mihkp ClfjjmE (Clfk; 2 xspnryfmd.
k,K|wNa45°30°vdg Kjy;ClfjijgynghWyJ 2t J
f;fz ffhf.

_sini _sind5° _1/+2 W W

Csinr sin30° 1/2

KO mf vj pus g&

mh kf Clfjjgped mIhFiw Clfjij Nehfp xsp nryYk; NghJ> mJ
FiJINAil tpL tgfp;nryfp . mihhkp Clfjjy;oL Nhz k; mj phd Fk; NghJ
mhEiwCIfjjg;mjd;tgF Nz Kk;mjphdbfm . Fwoggbt gLNhz jjf t gF
Nhzjjo; kigg r= 90° vdw ngUik Kkjigig milfpd. , ggLNhz N
khwep yf Ntz k; vdggLk; mjhJ> 9° tpF Nhjij WglLjJk; gL Ntz k;
khiwep yf NFhz k; (Q)vdggLk; ,eepyap; tgF fjm ,w L ClfjijAk; gbdFk;
gugi g xI br;nry¥Yk;

gLNhz jjo; kjpG khwepyf; Nhz jijtp mjpkhh cssNghJ> tgF fj
ntspawn; Vnddp; r = 90° vdN mN ClfjjpyN xsp KOt Jkh
vipuspfgglfpd ., JN KO mf vjpus gG MFK;

KO mf vipuspI{hd egeji dfs;
KO mf vjpspG WLt jwk f8ffzt egeji df s;mt rak;

e xsphdd mlh kfp Clfjjgped (vfh — jzz B mih Fiw Clfjjmpfr;
(vih—-fhw\) nryy N z Lk;

e miikyg Clfjjy; gbNhz jjo; kjpgG khWepyf; Nhe jij tp mjpkhf
, UFf N z Lk;

, aM fap; KO mf vj mus gQa
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pofs; vdgit neUffkhf gpz ffgglt gy fzzh ,iofsphy;
FtH'tR ,iofs) cUthfgglt ,ioffw wis; MFk; xtnt hU , i oAk; css X
(core) kwik; ghJfhgG ¢ i w (cladding) Mf @ U gFjpshy; MdJ. nts;NaA
ghlfhgGc i wap ;xspyfy;vziztp cssfg nghUs @ ; xsptgfy vz ;mjp
Uf Fk; xs;apofs KO mf vjpuhs ggp ; mbggi | ap; nraygprlwd xU Ki d ;
ngggng XS P; i ri f neLf iy k; gy KO mf VJpths[gG‘SfF clgts, Wpa
kwpwhU Kii dag;ntsphWr(;

ePt njh yTfSfF xypxsp;iriffis mDgg xsp,i ofs; gadgLfpgwd.

, 1 ofspg; nef ®k; jdi kahy; ngnma mstghd mW tr; rppi rng gj pHf
fRyfsp; %yks Nz ba r;bp; rfs; nrajpTkscly; cs; cWEfisf; fle Tk
mi t kUJ\J’[HSfF cjTfowd.

,ejah tr; Nhej enejhy fghdp vdw
,awgayhsh ,io xsp@ayp; jelj vd
mi_of f ggLf mhh;
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my F - 7nt ggk;

mwK f k;

eki kr; RwyapJf Fk; mi djJg; nghUl f Sk; %yf$Wshy; flti kffgglblsd. , €j
%yf$Ws; ,affjjm;, Uggjhy;,aft Mwni y g; ngwwbf Fk; xt nt hU %y f$ Wk;
mjidr; RwapfFk; kww %yf$FWNshL VwglLjJk; <gG tpraphy; epy
Mwpi y Aks ngwf Fk; , aff Mwwy ; kwWk; ep yahww ; Mf @t wvy; $1Lj nj hi f N
%y f$Wsp; mf Mww ; MFK; #1 hd nghUl f sy ; %yf$W mf Mwwy mj pkh Tk;
Fs pej nghUIfsg;Fiwth‘Tk;,Uka;

,ef mf Mwwhdd mjp ntggepy , UFFk; ,ljjptled Fiwej ntggepy
, UFFK; , 1jjmFg; ghaed nryYk; , e mf Mww; xU nghUs g pled ntspglk;
nghOJ>mJ nt gg Mww ;vdggLfpd. ,ejg;0hjjw; ntggkhdJ xU , ljjp;, UeJ
kwnwhd , | jj pf vttthqup\U vdgi jg; gwwpgff Uf f sk ; I\kYk nt ggj j o ;
tpsTfs;>ntgg W j pd s> nghUl sy ; VwgLk; ep y khMM( KWWK ; csS|wntggk
Mf pt Wi wg; gwdk; gbf £, Uf § intk;

ntggjjol;tpsTfs;
xU nghUi s nt gggglLj Jk;Nghd f&ffzt tpsTfs;VWwlLk;

tppiljy; xU nghUi s ntggggLJ,Jk Nohd mej g; nghUsfYss %yf$W s ; mj
Mwwi yg; ngwWV mjptilaj; nj
mjpti laj; njlgFk; vdN t
Mwwy ; , uvapy; jz tthsqgfis t
i Intsptpgg bUggi j >eBfs; g

t

haFk; ,jdhy; mUfp; Uka %y f$ W
iljy; WwgLfpd . nt ap; fhyqfsg m”b nt
ppilar; nrafpw. ,way; gh j

hry

HnggFis,JbgnghUIfl s th ]

mjpkhf t il Ak; MdhYks t hAgnghUlfs; it , w11 AK;

tpdi | Ak;

epy khwwk; gdpflbia ntggggljdk; NghJ md elf KkhWpd. NYKk;
nt gggoLj jphy; eR Mt phf khWpd. mNN jpgnghUi s nt gggglj J k; NghJ
j pt gnghUs hi - kKhWkpw . NkYKk; nt ggagLj Jdk; N\gh) mJd thA epyfF KkhWpd.
nt ggep yi af ;Fi wf Fk; NghJ ji yfB; khwak; VwgLf pw .

nt ggep y khwpk; xU nghUSfF ntgg Mwni y mspFk; \gh) mej g; nghUs Y s s
%yt $wd;, af{f Mww ;mjphofpad . %yf$Wfs mjptiltjhy;nghUsp;nt ggepy
mjiphof . mejg; nghli's Fspt pFk; NghJ ntgg Mwwy; ntspawp mjd;
nt ggepy Fi wipd.

N japy;khwwfs
nt ggk; guTj y;

xU nghUsp; , UfFk; nt ggkhdd mN ,ljjg; jafp, Uffhl.

, UFFk; nghUlfs; ntggjij ,o0ed FsmpiilAk; mdNghy Fspej
RWAOGN j Iy , Ued ntggjijg; ngwW nt ggki | Ak; ntt N W nt ggep ya
, b nghUlfis xdWNHRjhysmjp nt ggep yap;, Uf Fk; nghUs y pJeJ
nt ggep yap;c ss nghUSfF nt gg Mww ; gulf pd .
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nts;Na nj h
d;
f

nt ggkhdJ %dW t opsy;qulfpd >
1.ntgof;fljjy; 2 ntggr;rydk; 3 ntggf;fjpt PR

ntgof ;fljjy;

j bgnghUl s g,%yf$Wfs kp Tk; neUfkaTk,,aff G LYY
jbonghUs b ; xU Ki dapd nt gggglj J k; NghJ mej d §;, UTFk; %yf$ W s;
nt gg Mwwly Ifthe.;l Jqfs epyag,,UeJnfth KdDk; go P khf N fkh
mjpti [fodwd. mjpiilA I\th mUf ; , Uf Fk; %yf$ SfF ntgg Mwwi yf;
fljdfownd. ,thy, mUf wﬂka %y f$ WS k; mj pj ; nj h qFfpnd. Jﬂ)gnghUSW,
Uf Fk; mi djJ %yf $WfSk nt gg Mwni yg; ngManfksS ;tiu,e epofl
nthe.,J eleJ nfre NapfF

, Tt hW mj p py w;css xU nghUspfpled Fiwhd ntggepyap;css
xU nghUS f F %yf |d,, af f kgwont ggk; guTk;epoT nt ggf ;fljjy;vdgglLk;

y H(Yk; mi kej pJf Fk;
a
d

K;
f
f
Kk

mdy\hthot;fag nt gof ;fljjy; 3 / \ . .
1. c Ny qfs; kprrmej ntggf; fljjps; midhyjhds mYkppg; ghjmpatis
ri kaYfFg;gadgljJf ak;

. ghhuk;  rpwej nt gof tjj@hf , Uggj hy; mij ntgg epykhdapy;
gadglj J f pahk;

. ehk; Fspfhyqfsp; fkgsp Mi Ifi s c LjJfdak; fkgspxU mhpmp; fljjp
vdN clyp;ntggjij ntsgGyjmef;fljjhky;itjfpfFk;

j hkpks> mYkpi[ak;> agpji s kwk; , UkG Mfpa ehdF
fkgbi s vLjJf; nfr‘sSqfs
jPErrp xdwpd nkOf g;
kWKi di a nt gggglLj J k;

t WeJt hk; fkgp t ophf
o ;Ki d nkOfp;c Ufepyi a mil
. t;hk ,e Nhidiar;nrafAk; Ny
FEK; JPFripKjyp;fRo t Wey
qf sy ; j hkpk; erb fFljdks jpd;

LfmJ nj h hey kma:> gpji sap;

,fN)t@tlekflI[ahf , Ukgw ; xI ba
t ®©Oti j Ak;fhz yhk;

x x MR

— —h
T

'—'——hox-—h—h‘—-—rxo'—

nt ggr;rydk;

NkNy Fwogbggl Lss nrayghby;fz z tbf ;Fti sap; mbggFj@ay;, Uf Fk;j
%yt $Ws; ntggjjpdog; ngwaId l\knyOkgthfﬂwd NNy , Uf Fk;
%y f$Ws; 8 Nehffp tUfpdwd. , JNghdw epoT t hAffsk; ellng
t PAffi s ntgggng.;lk; NghJ nt gg %yjjva mUfp; css %yf$Wfs
ntggki leJ tppilfpodwd. mjdhy; mtwwd; mlr’;;p Fi wfpw. i
%Yy fSWs; NkNy nryyr; nryy fdkhd %yf$Ws; fRo ntgg%yjjva mU
tUfpdwd. , qF>%yf$Wsp;cz i kahd , affjjhy;nt ggk;gulfpud.

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




(APPE LD

CENTR

CHENNAI

émuud mjp ntggKss gFjpp; ,Ue) Fiwhd ntggKss gFjpF
%yf Wsp;czikahd ,affjjhy;ntggk;gultij ntggr;rydk;vdytk;

mdwi thofi fay;nt ggr;rydk;

#lhd fhwW gYldfs; ,jjifa gY}dfs
nt ggki leJ Ncy; Nehffp efu; nJHq
epkGr . ml i pFi wej #1hd fhwwpl
Ny Nelf fpo; nryt jhy; gYlda; N<ngJra
,ejr;nray;njhheJ ei InwaI‘nfrz N

epf; fhwik; fly; f WM gfyt\buqfsw,ewggug&

1 dhy; eygouwgy; css #1hd

f W et | NehftptRfmU_,J ; ; Sy ewggugG
fly;ePup tpupg; Fsptilfpd. ; ; hMNl\kny vOkg>
ey 9guggy Jed Fspej fhw fly;gFjp N wff WV vd f abk;

frwNMl L K; fhwwdd > mOjjk; mjpkhd gFjpgfped mOjjk; Fiwhd gFjpFr;

nry Yk; #1hd fhwW Ncny Okgp;nryt jhy;mgF Fi wej mOjjk;c Ut fpw. Mf N
fthaW mjp mOjjg oFjmg; ,Ue) Fiweg mOjjg; gFjpa Nehffp
odJd N fFhWNM LT ] c Ut FfpwW.

fps; ri kay; mi wisk; njhopwhi fsﬁYk cakhd G fNghffpi s
gi ig; ghh;anggﬁfs #1hd fhwW m hjp thhf , Uggi hy; vs pHf
HwFr nrd Wt ﬂl}wJ

j b PR
gUgnghUs @ ; ¢ jt d\kp wp nt
gulti j erk nt gof ; fj bt P

nt gof ; f
vej xU

, g

gg Mwwy; xU ,1jjg; , UeJ kwnwhU
vdf Wk ; , e Kiwag;#Ilhd nghUlfsp;
rfsprk; guTfmd . nt gof; fljjYksntggr;
ryde wwvbjj@; el lngwh). mitfs;eilngw gugnghUlfs; Ni tggLk; Mdhy;
nt ggf fj i t PR ei Ingw gUgnghUlfs ; Nltamy L idhy; ntwwjjy; $I
ntggff“bltPR ei | ng\Wk; nt ggf ; fj[blt r xs;apI,Jp)erJ;p nryyf$ba
kiofhej mi yfshf Tk;fUjyhk; ntgg Mww ; xU , ljjp;, Ued kwnWrU ] oV
ko ;fhej mi yfsh gulk;epyi a nt ggffjptPRvdfM\/rk

guTk;epyi a nt ggf fjpt PR vd{ pahk;
#hadpkpled fplfFk; ntgg Mww; ntggffjpt PR %ykhN tUfpd. O K

nt ggep yfF mj pkhf , Uf Fk; vyyhg; nghUl {s g pled k; nt ggf ; fj bt PR vwgLk; rpy
nghUlts;ntggjij c k@kskww ry nghUlfs;ntggjij clftUk;

R
UeJ nt ggkhddJ mi yfsh‘ vyyh,Jp
nt S

t mF mLgi gg; gadglj Jk; NghJ nt ggk; gulk; %dW t opi s Ak; ehk;
gt fyhk; tmpd vhbFk; NghJ xUKi dag; , UeJ kWKi df F
nt ggf f1]jjy;%yk;nt ggk; gulf . vhidk;t pf ol ; NkwgFj apy;, Uf Fk; fhwW
nt ggkhf p NknyOeJd nrytjhy; nt ggrrydk; %yk; nt ggk; fljjogLfpud.
nt gof ;fj it Prolhy ; mLogy Jed t Uk;nt ggjij etk;c z uKbfpd.

mdw ht hofi fag;nt ggf ;fj it PR

. ntsis ew Milfs;rpej ntgg gp”gy}gghdfs MFk; Nh | fhyqfsg;mit
ek cliy Fs;brryahf it ffpwd

. ri kay; gh;mfspi mbggFJrary fWoG ew tz z jijg; GrpfJgghhts; fWoG
epkhdJ mjp fjpE Pr clft Uk;

. tphdjjol; Gwglt kpTk; gsgsgght , UfFk; , jdhy; #hadyfple) tphdjjpo;
kB t ©K;fjpt Pro;ngUkgFj ahdJ gpi @y pf gglf s
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nt gg epy:

xU nghUs pl; nt ggk; myyJ Fsprrap; msi tjjhd; ehk; ntggepy vdfpawk; xU
nghUs @ ; nt ggk; mj phd Fk; NghJ nt gg ep y Ak; mj p hp Fk;

nt ggep yap ;myF:

nt ggep yap; SI myF nfytp; (K) jodrhp gdgh by; nryrp] ; (°C) vdw myFk;
gadgljjggLf . nt ggep ykhd@p ;c jt @Ald;nt ggepy mst pgglf ol .

nt ggepy mst Bfs;
nt ggep yi a mst ht j w %dW mst Pf s;gadglLjjggLfpwnd.

i. /ghud; P;mst P

i .nryr@a] ;myydJ nrdbf NL mst P

iii. nfytp;mstE myyJd jdpj mstP
/ghud; P;mst B:/ghud; P;mst Pby;32°F ci wep yg;
Gsphf Tk;epyepMjoglbssd. ,ef ,wz L GspSf
gFjpshfg;ombfoglbssd.

nryr@] ; mstB: nryr@] ; mst Pby; 0°C ci wepyg; Gspahf Tkd00°C Mt phy;
GsphTk;epyep jggltssd. ,ef , L GspSffpINa css ,ilntspl00
gFj pshfg;opbfggl bssdJ.

nryra] ;mstPi |l /ghd] P;mst Pif khwM jwFj;Nitahd rkdghl:
F:%C+32
/ghud} P;mstPil nryrma] ;mst Pif khwiM jwFj;Ni tahd rkdghL:
5
C=—(F -32
9( )

nfytp;mstP jdpj mstB): nfytpgd;mstPB>jdpj mst P vdWk;t oqf ggLf pw .
nfyto; mst Pby; OK vdgd jdp; Ropnt ggepy MFKk; xU nghUsp; %yf$Ws;
kpfFi wej Mwni yg; ngwwmidf Fk; Nghd , Uf Fk; ntggepy jdp; Rop nt ggepy
MFk; 27316 K ntggepyapy; eRd; jp> jpt kwwk; thA epyfs; xdw z eJ
fhz gglk; eRo; Kki kg; Gsppl; 1/273.15 ggF xU nfyt d; MFk; nryrp] ; kwik;
nfyto;msT t BfsplNaahd nj Hhs K=C+273.15

G sphf Tk; 212°F Mt ah y;
D

fpINa css ,ilntspl80

jdp; Ropntggepy : xU thAtd; mOjjKk; fd msTk; fUjjayp; Rophf Kkh\k;
nt ggep yfF jdp;Ropnt ggepy vdW ngah nfhLffggllssd.

mi djyJ tifahd t hAffsp;mOjjKk;-273.15°C nt ggep yap ; Rophf p hk;, ji dj;
jhd;jdp;Ropnt ggepy myydJ OK vdf pwk;

%dW1tif ntggepy msTt BfspYk;ry mbggi | nt ggep yfs;nfhiffggllssd.
%dWtif ntggepy msT Nhfspy;ry mbggi | ntggepyfs;

nt ggep y

nfyt pl;

nryra] ;

ghu; P;

eRa ;nfh ep y

373.15

100

212

gdpflbap;
c UFepy

273.15

0

32

j dpRop

0

-273

-460
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| nt ggep vy |

1. ntggepy mstPil khwM.
i.25°C | nfytp@;mst Powk khwM .
ii. 200K | °C mst PowkF KhwM .
j BT
i. TK =T°C + 273.15
TK =25=273.15=29815K
ii. T°C =TK - 273.15
T°C =200 - 273.15 =-73.15 °C
2 ntggepy mst Pi | khwM
i.35°C | ghud; P;(°F) mst PbwF kKhw\ .
ii. 14°F | °C mst Ppby;vOJf.

i RT

i. T°F = T°C x 1.8 +32
T°F = 25°C x 1.8 + 32 = 77°F
ii. T°C = (T°F - 32)/1.8
T°C = (14°F - 32) /1.8 = -10°C

jd;nt gg W3 ;jpd;

Ck@pl ; egggugﬁfh Newgfsy; Fsrrahf Tk; kjp Ni sfsy;#IhTk;, Uggi
; Vmay; , UfFk; jz z Ro; Newgugs fh yapyk;
nt ggep yay; jhd; , UFFk; epgguyk; eRygug
#had;bk}bJeJ xNu mstg; nt ggjijg; ngwwhy k; mtww|d nt ggep yfs; khwi
ntggitj clft Uk; ka< nt spihk; gz &s; ,uzwak NVVgprde nghl t
ntggjij ntsppk;myyd clftUk;gz G%dW fhe pshy;j Rahdpfgglf pd .
1. nghUs ol ; ep w
2 nghUs p ; ngLk nt ggep y N WghL
3nghUS|u|J

fRo nfhLffgglbss ¢ wWMNehf fyfs;%yk;,ji d mweJ nfhssyhk;

c WINehF fy; 1:

xU ypth ePu xU Fwogpt ntggepyfF cahJtjwFj; Nitahd nt ggkhdd >
miu ypth ePu mN ntggepyfF cahlJtjwhj; Nitahd ntggjij tp
mj pkh , Uf Fk;

vdN > nghUs; c I ft Uk; nt ggkhdd mjd; epw ag; nghW J mi KAKQ vdgi j
c | ft Uk;nt ggkhf Tksm vdgi j nghUsp;ep wahf Tk;vLj Jf;nfhz | hys

Qam

c W Nehffy; 2

250 kg peRb d 100°C ntggep yfF cahJtjwhj;Nitgglk;ntggjijtp Fi w hd
nt ggNk mMN msT eRbd 50°C nryr@] ;ntggepyfF cahJtjwFj; NitgglLk;
vdN >nghUs; c | ft Uk; nt ggkhdd mjd;ntggepy N Wgh i Ig; nghUjJ mi kAK;
Q wvdgij clftuglt ntggkh TKAT | ntggepy N Woh hf Tk; vLjJf;
nfhz thy QaAT, ef ,w L epolfi sAk; xggbLg; ghf Fk; Ngh) xU nghUs;

clftUk; myyd ntspik; ntggjjo; ms T mjd; epw kwk; nt ggepy N WghL
Mf@atw wg; nghW J mi kAk; vd gj njhbp\u.

Qa = mAT
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CENTR

(ArPe L)

Q =mCAT
Nkwfz | rkdgh bdgb nghUl fs;nt sphk; myyd c Ift Uk; nt ggk; nt ggep yi ag;
nghW J mi kAk; vdgd njhdbp. , qF Fwogpgglk; C vdw t pp khwyp nghUs i ;
jd;ntgg Vij,jpvd MFK;

C=Q /mAT
vdN >xuw F ep wAss (1kg) nghUsp;nt ggep yi a xU myF (1°Cor1K) ¢
Nitahd ntgg Mwwp;msT mjd; jd nt gg Wj j pd; vdgglLk; jd;ntg
jmpdp;SI myF Jkg'K! MFk; J/kg°C kw\k;J/g°C myFfi sAk;gadglLjJ N

vyyhtpkhd nghUlfspyk;mjp jd;ntgg W ;jmpd;nfhz | nghUs;eR eRd;
nt gg W3 ;j md; 4200 J/kg°C vdN >jdPila ntggepyi a cahJtjwr- e
nt goj i | vLj.anfhsSk mjdhy; jhd; thidqfspy; , Uf Fk; nt ggk; |
mi kTfsy; eR Fspipghdhfg; gadgLJ;ggpruJ l\kYk nj hop h y

,aej pafs Y k; VwgLk; nt ggii ji; j z moj whk; eR gadgLfpd. Vhap; Ncug
" UfFk;eRd:nt ggepy gf y:Neu j Y k;nghp k; khatky ;, Uggj wi hd f huz Kk

3 3 fdpeRd; ntggepyi a 10°C ypleJ 50°C fF mjphdfj; Ni t ggLk; nt gg
Mww ;vtt s T? (eRol;j d;nt gg W3 ;| pd ; 4200 JKg?! K)

j BY:
nfhLffgglLss julfs;
m =2 Kg, AT = (50 - 10) = 40°C
nfyt oy ; khwik; nghOJ
(323.15.283.15) = 40K
C=4200] Kg! K1
Nitahd nt ggks
Q=mx CxAT =2 x 4200 x 40 = 3,36,000 J

gyNW epyfsy; , UfFk; eRd; jd; ntgg WH; jpd; msT R
nfhLffggllssd.

eH(ptepy) = 4200 JKg1 K-
gdpflb (p epy) =2100]JKg! K1
et p(t hA epy) =460]JKg! K1

nt gg Wwyj ;j pd;

, gNghJ jdintgg W ; jmpd; gwwponjsd@ ngwwggR s; xU fdy hf prk; ep wAs s
xU nghUi s 1°Cnt ggep yfF c ahJtjwhf;nfhffgglLk;ntgg MwMy | d; nt gg
WG jmd; xU nghiUs; epw KOtijAk; 1°C ntggep yfF cahJtjwhj;
Ni tgglLk;ntgg Mww ;nt gg WG ;jmd; MFK; vdN >xU nghUsp;nt ggep yi a
1°CcahJtjwFj;Nitahd nt gg Mwmw;ntgg W ;jmd; MFk; ,jid C vdf;
Fwogpby hk; N tahd ntgg M
. NI tam nt gg Mwwy ;

" gg Ve i1 pd; nt ggep y khwwk;
ntgg W ; jpdpa; SI myF J/K ,jid Cal/°C, kcal/°C myydJ J/°CvdTk;
Fwogby hk;

4 xU , Uk ;Fz LfF mjDila ntggepyia 20°C caujp;nfhss 5000] nt gg
Mww ; nf hLf f ggLf s . mej , UK ;Fz bd;nt gg W ;jmpd;vttsT?
VB

] R
nfhLffgglLss julfs;
Q=5000], t =20°C = 20K
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_Nitahd ntgg Mwwy;Q
t V : =
ntgg W3 ] pd; nt ggep y khwwk; t

_3000 _ 250JK "
20

epy khwnk;

nghlUshdd xU epyap;, UeJ kwnwhU ep yfF khWk; epoi t Na ehk; epy khwnk;
vd f vk ;

vihjJffHth>rhhz ntggepyap; eA %yf$Wss> jptepyay; , Uf Fk; 100°C
nt ggep yfF ePu nt gggglLj J k; NghJ md ettt phf khWpw . ebht pt hA ep yap;
, UFfpd . ntggepyi af; Fi wf Fk; Ngh) kP Lk; eBf khWipw . nt ggep yi a 0°C
fF FiwFk; NghJ gdpflbahf khWpj> gdpflb jp epyag; , Uffpd.
gdpflbi a ntgggglj Jk; Ngh) kP Lk; ethf khWpw . , tt hW nt ggep yap ; khwpk;
WgLk; Ngh) eR jdJ epyia khwbdnfhsfpd. epy khwnjp; epOKk;
nrayKi wfis tpfFfpd.

c UFjy;-ciwy;

xU nghUs:; ntggji j ep yfF khWk; epoT
c UFjy; MFk; xU |j fF khw\k; ntggepy
cUFepy vd ggLk; ,jd i MFk mjhtdJd xU nghUs;
ntggJ;J ntsmbl_ j ot epyag,,UeJ fF th\k e;boT CIV\,jy MFK;
vej nt ggep yam,lmgnghUs,ngnghUshf WEpN h mej ntggepy ciwepy
MFKk; ePug;nghW jti uc UFepy ka\k0|wepy , i Lk;0°C MFKk;

Mtahy;- Fspiy;

xU nghUs; ntggjij clfthe jpt epyap;,UeJ thA epyfF khAk; epoT
Mt ahy; MFk; vej ntggepyap; jptgnghUs; t hAep yfF khWplN h mej
ntggepy mjd; nfhepy MFKk; thA epyag,,Uka xU nghUs; ntggJ;j
ntsppb jpltkh‘ KhWk ; epoT Fs;b;y MFKk; vej ntggepyag t hA jd epyi a
jpt epyfF khNWfvah mej nt ggep y fof epy MFk; erF nfhppyAk;
xLff epyAk;100°C MFKk;

giafkh y;

cyh gdpflb> mNatbds c i wej
ergnghUIfl s ntggggljJk; NghJ |
khwp pfoipnd , t 1 hASnt gggglj J k; Ny
epol gjqfkh y;vdggLfmpd.

nt ggep y khWknghOJ nt ggj j iol; sntg; nghy J xU nghUsp; ep y khwy j g ;
ntt NN Wgbepyfs;fhz gbfggllssd

c sSi wnt ggk;

fhgd; il MfirL> ehgjyp; MNghdw
pt epyfF Kkhwky; Newoahf thA epyfF
h jpgnghUl fs; Newbahf t hA ep yfF khW;

ry fdrdutbt gdpflibj;Jz Lfis vLjJ xU fz z tbf;Fti sag;NghH L
tihafs; xU ntggep ykhdp ag; gadgLjjp mjd; ntggepyi af; FwpJf;
nfhsSqgfs; mJ 0°C wvdf; fhLk; , ghghl fzzHf; Ftisia
nt gggoLj J af s; nt ggep ykhdp fh Lk; nt ggepyi a njhhed ftd@qgfs;
gdpflb el khWk; ti u nt ggep ykhdp 0°CfH Lk; mjd; go; nt ggepy
100°C ti u mjphbFk; godh vttsT jhd; nt gggglLjjohYk; eA %0t Jk;
Mt @ahFk; tiu ntgg epykhdpy; ntggepy 100°C ntgg epyiaj,;
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CENTR

(APPE LD

CHENNAI

[ihe thky;, UfFk; |

'csSiw vdgd ki wejpggd vdgglk; MfN ¢ sSi wnt ggk;vdgd ki w nt ggk;
myyJ ki wej pf Fk;nt gg Mwpwy ; vd ggLk;

gdpflb c Ufpebhf khWk;ti u ntggepy khaky; 0°CfH bad. mJ Nghy ; eR 100°C
mi lej godUk;vttsT mjp ntggjijf;nfhjjhYk;mjd;ntgg epy 100°C Mf
, UejJd. Vd;, tt hWei | ngWM p ?

xU nghUs; jdepyi a khwvbpfhsSk; NgnJ  xU Fwagpt msT ntggji ]
clfthpd myyJd ntsppfpd. ,e ntgg Mww; csSiw ntggk; vd
mi of f ggLf . nt ggepy khwhi ep yap;xU nghUs;jd;epyi a kivwb; nfhsSk,
Nghd c Ift Uk;myyd nt smphk;nt gg Mwwy csS|wntggk MFk;

; NghJ nt ggkhdJ c I ftuglt mN ntggkhdJ ciwy;ebotd;

y; vej tp kKhwnKk; ,yyhky) ntsppgglk; , ef ntggji]

iw ntggk; vdfpmk; ,J Nhy Mtphyp; NghJ nt ggkhdd

twglf ). mN msT ntggk; Fspiy; e;botpi NghJ ebt @ hy ;

vej tp khwkk; ,yyly) ntsmbgglk; e ntggi |
pl;c sSi wnt ggk; vdf;NMk

;¢ S i wnt ggk;

csSiwntggjij] xwF epWF tiwwWjy;mjid jd;csSi wntggk;vdyhk;
,jid L vdw FwaPbdhy; Fwggbyhk; Q vdgi j c Iftuglt myyJ ntsppggl!
nt ggjjo;mst hf Tkem vdgi j nghUsp;ep wahf Tk;fUjphysjd;c sSi wntggk;
feffz | rkdgh by; Fwagpyhk; L=Q/m.

5 fppgdpflb c UFt jwk vitsT ntgg Mww ;Nit? (gdpflbap;jd;csSiw
ntgok; =336 Jg')

nfhLffgglbss julfs;
m=>5 fpp=5000f pL =336]Jg?!
NitggLk;ntgg Mwwy ;=m xL
= 5000 x 336
=1680000] myydJ 1.68 x106]
5 100°C nt ggep yap; , Uf Fk; ePug; gadgLjjp 2 fpp epwAss gdpfl bAld;
Nhj fyitia 0°CtiuFsptpf vitsT nteeRNi t ggLk?
eRa;jd;nt gg W j pd; =4.2]JKg'K' kwitk; gdpf 1 bap;c s Si w nt ggk; =336]g"

j RI:
nfhLffgglbss julfs;

gdpflbap;ep w=2kg=2000g
m vdgJ nt eeRd;ep wnadf .
, oej nt ggk; =ngwM ;nflz | nt ggk;

m xC xAt=mL
m x 4.2 x (100 - 0) =2000 x 336
2000%336
mx 4.2x100
=1600 fpmyyd 1.6 fpp
xU nghUs; jp>jpt>thA Mfa epyfsp; xdwmyped kwnwdW F khWkNghJ
nt ggepy khwhky; clftUk; myyd ntsppgglk; ntgg Mww; jd; csSi w
ntggepy MFK;jd;csSiwntggjjp;SI myF J/kg.
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CENTR

|APP€> 10 |

CHENNAI

epdtg nfhsf.
mjp ntggepyag;css xU nghUsyped Fi whd ntggepyag;css xU
nghUS f F nt ggk; gqupvJ

nt gogk; %ed Wt opsy;gulfpd. ntggf;fljjysntggrrydksnt gof fjpt PR .

ntggftljjy; jbognghUl fspks ntggrrydk; jpt  kwhk; t hAgnghUl f s pY k;
ei | ngWpwd.

nt gof fj bt PR kpfhey mi yfsh gulfpd.

nt ggep yi a msggjw %dW mst Pfs;gadglLjjoggLfdwd. ghud; P; mst B>
nryr@] ;myyd nrz b N mst P>nfyt o;mst P.

xU nghUs;clft Uk; myyd ntspphk; nt gg Mwmwp ; msT nghUs@; ep w>
nt ggepy N WghL kwWKk; nghUsp; jdi k Mfa %dW fhez pi sg; nghf J
mi kKAK;

jd;ntgg Wj jpd ;ST myF JKg?t K1
ntgg vwg jpdp ;SI myF J/K.
jd;ntgg WG jmi d C vdWk;nt gg WG jmi d C' vdWk; Fwbf pwhk;

nt ggep y > mOj j k; kwi\k; nt ggg; gut y; Mf at wi wg; nghWf J gUgnghUi s xU
epyap;, UeJ kwnwhU ep yf F khwwyfk
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9th mwb @y ;
myF 8- xyp

mwK f k;

xyphdd xUtp MwwhFk; md ekd nrtpa mi | AKNghJ
ry xyps;nrt pF , dp kahf Tksry xyps;NIgiwF ,dp
Mdhy; mi djJ xypSKk; nghUIfs;mjﬂm;tiIth\b/l\b C

xU Clfjjo;topa Mwwh gut pek;nrtpa milfpwd.
Fwogbt mj pnt z ; neLf fk; kwk; Mwpwy ; nfhz | xyp mi
KbAK; xy@a@; ntrwhdJ xU Fwogbpt msittpf; Fi wthHf

ek; nrtahy; N1f |, ayhl. xypp; Rggz €k; (quality) xt nt hU x
, UFFk; , it midjjpfk; fhe k; vdd? xyahdd gy gz &
,jwihd fhez khFk; , ejg; gl jjg; xypcz thysguljy; kwhk;
gz ¥i sg; gwwp eH< f W\ghk ; l\kYk; kRahy p kwik; de
gadfi s Ak; mwi hk

xy pwglj y

nttiNW xyp%yqtybee.,J NhW; ntt NW xypis effs; joKk; NI {®R s;
mit vithWecz thpowd vdgi jg;owmwpre)pjpf{mish? xypvtthWe z | hfpd
vdgi jg;CGeJ nfhss fRo nfhLffgglbss nraygh bi dr;nrag ghhgNghk;

irffitapi;Gaqfls ag; mbf Fk; NghJ md mjypti Ifpd. , i rf;

fitapg; Gaqfs; mjpti fp(ss FhWW %y f$SWs; mjptilfpwnd.
ttthj[bleS xypa

ila
m
jol wa

xypmi yfs;guljy;

xypmi yfs;gu CIlfk;Nit

xyp mi yfs; gultjwk fhwWs eR v/F Nghdw nghUsfs; Ni
ntwwjjp;gu Kbahl.,jid kz prib Nhi d %yk;tgffyhk;

kprhu kz p kwik; xU kz prhbi a vbLjJf; nfhsN hk; kplrhu kz phdJ
' kz eroa;ﬁ)s nghUjjogglbssd. [ bbahdd xU nt wkh Fk; gk@ d;
kzpa xypfr; nraAkNghl> ehk; xypaf; NIfpwk;

k gkgpi %y k; [ hbapyss frw;wrpv[d r yp hf ntspb\ANV«E\QM>xy[an,
rpvg)h‘f Fi waj,nJHqFfp\U fhw w KwY ki nt s lawwa gk xyp

FLi ta;ﬁ)s bk; fhw w; nrYjjpohy; xyphdd kP Lk; NIfj;

t. xyp mi yfs;

y
hd J xyp%meereJ xU

xU nghUs; mj bt il akhNghl SSs

mjpti lar;nrafpd. Mdhys>C | |0I stfs;,lkngartj ]
mj d;gh G kI LN, yffpF vL J nryy goLf . nghUnsmeJﬂJtilak;l\me>
mejg; nghUs+ mUfpYss Jfs hdJ jdd rkepyg; Gspppe) tyffgglfmd.
,jdfs;mUfYss Jfsk® xU tpriar;nrYjjpmjd;fhe khi mUfYss Jfs;
jdJ xaT epyapple) efhed nryfpd. mUiYss Jfi s , l'gngahrrp mi lar;
nraj godh Kjy; Jfs;jdJ gioa epyia milfpd. y phdJ ekd '
mi | Ak; tiu ,eepothdd njHhed ei lngWk; MfN > xy
g G kIENc nrytp . Mdhy; Jfsfs; mN epyap;jhd;c
m djJdj; JFsfSN jqgfsd rkep')yg; G

dPkhd ,affjij MNwnfhsfpwd. ,jdhys> mjpt dh Kd[\blhftp;
, Pt hAWKdNIhffp;nry Yk; mj N mi y vdgglLk;

Clfjjp;
mJ mjldl’;
1]

xypmi yfs;nelti yfsh?
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CENTR

(AP L0

NkNy css nrayghby; fkgp; RUsp; xU ry gFjpspy; RUsfs; neUffkh
cssijf;fz Bhts; , 9gFj p neUffggFj p myyJ mOjjggFjpvdgolfmd. , wz L
neUffqf SffplNa fkgp; RUs; tgfp , U Fk; gFjp nef pTggFjp vdgglLk;
f kgpRUs ; mj pf Wk; NghJ neUf f Kk; (C) nef pTk; (R) fkgpRUsp; t opla ef heJ
nryYk; ,tthw neUfka; nef prr@khfr; nryYk; mi yfNs nelti yfs;
vdggprlwd. neltiys; Clfjjo; Jfsfs; gulk; jprfF ,iz ahf KdDZKk;
gl D khf - mj bl W jol wd .

KdPk; gad Pkh mjpTWk; (nelti yfs) xypk; xU nelti yahFk; Clfjjss
Jfsfs; neUff Kk; nefprr@k; mi Ak; NghJjhd; mjd; topa xyp mi yfs;
nryy KbAK; neLffk; vdgd Jfsfs; mUf UN Uka gFj phFk; nef pl vdgJ
Fiwej mOjjk; css gFjp MFk; mgF> st f;tyfph Uf Fk; xyp vdgd
vejpt @ay; nelti yfF xU cjhez khFk; xU C| J;g;xypmlyapl neltivyj;
jdi kia tpgfFfpd.

xypmi yap;gz (fs;
tPR> mjpnt z > mi yTffhyks mi yePKk; ka\k Nfk; myyd
gz Xi sf;nfhz L xU xypmi yi a KOi kahf ti vaW{ KDbAKk;

jprN fk; Mfpa

t PR (A):

xyp mi yahdd> xU Clfjjpp; topd nryYk; NghJ> mej Clfjjp; Jfsfs;
eLepyg; Gspype) mi | Ak; ngUk lgngahrrpt PR vdgglk; mj b Wk; nghUs i ;
tPR mjpkhf , Uejhys xyp cuyj xyphfTks tPR Fiwh , Uehy; md
nkdi kahd xy[athk,, Uf Fk; t Prhdd A vdw vOjjhy; Fwogbg; gbfpw . , jd; SI
my F kPt h; (kPMFKkK;

mj pot z ; (n):

mjpti | ak; nghUs; xU nehbay; WwlLjJk; mjplfsp; vz z pi fabdd mjd;
mj pnt z ; vdggLk; ,Jn” vdw vOjjhy; FwggbggLfpd. mjpt z z @ ; SI myF
n" h];MHz) myyd nr' MFk; 20 Hz Kjy; 20,000 Hz ti u mjpnt z ps; nfhz |
xypmi yfi s klLNk kdpdp; nrt ps; NI Lz u KbAk; 20 n° ] fFk; Fi wt hd
mjpnt z ;nfre | xyps; Fwwhy ps;vdggLk; mjpnt z ;20000 Hz f F mj pkhd xyp
kp fnahypmyydJ kRahypvdggLk; ,jji fa xypi s ek;fhlfshy;c z uKbahJ.

mi yTffhyk; (T):

mj pTWk; Jfss» xU KOi kahd mjpt pF vLjJf; nfhsSk; fhyk; mi yTffhyk;
vdggLk; ,JT vdw vOjjhy; FwbfggLfmd. SI myF Ki wap;,jd; myF t phb.
mi yTffhyk; kwik; mjpnt z ;Mfpit xdWnfhdW vjpt ppjjp;c ssd.

mi y e®k; (A

mj pTWKk; JfnshdWe xU mj it = vLjJf nfhsSk;Nedjp;Clfjjw;miy gulk;
njh yT mi yePk;vdggLk; xU xypmi yag;, wz L neUfqus kwWk; nef pTfsp;

i kaqfSfF ,ilgglt njh yN xU miyePk; vdggLk; mi yePkhdJ3 vdw
vOjjhy;FwbfggLfml ., jd;SI myF kPt h MFk;

xypap;jprNfk;myyd N fk; (V)

xU tph Neujp; xypmiy fIfFk;njh yT jprNfk; myyd N fk; vdgglLk;
,jd;SI myF kP p MFKk;

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




CENTR

(APPE LD

CHENNAI

gyNWxypi s NWILj Jjy;

xypi s fBffhZ k;fhz pi sf;nfhz L xdwyeJ kwnwdwhf N WoLj vy hk;
1. xypc wG kwhk; xy pnrwd
2 RUjp
3 j k;

xypnrwd:

xNu mjptz ; nfre t ,w b xyps; cw; 9z G %yk; N WoLj jggLf pdwd. xU
xyphdd cuyjjh myyd nkdi kahdjh vdgd mjd;t P rg; nghW J mi kAk; xU
Nkiria nkdthfj; jlbtkiNghd nkdthd Xir NIFk; Vnddgs Fi wej t PR |a
xyphdd czithpd. Nkiria Nfkh mbfFk; Nghd cuj xypNIfpd. mjp
nrwdi la xyphdd mjp Mww yg; ngwwblggj hy; md mjp Jlk; nryy KDAK;
xyahdd mjd; %yjjptled t e nfhz N nrytjhy mjd;tPR Fi weJ nfhz N
nryYk; xNu mjpnt z ; nfre t nkdi kahd kw\k; c U j xypmlyapl tbtji]

Fwb f pw

ap; c wly; gz ghdJ mjd; nrwp t r; riej pf Fk; XwwF fhyjjg; XwwF guggo ;
e miy gufk; jprfF nrgqFjjhr; nry¥Yk; Mwwpg; msT nrwd vd
i ula W ggLf p .

Xhbjjg;NIFk;xyppo;nrwhdJ f8ffz 1t fhe pi sr;rhej pf Fk;

. Xyp%yjjm;t PR . o

L xyp%y| KNI gt UFFk;, i INa css njh yT
- Xy p%y ] @l ;gug

. Clfjjp;mhjp

. Xy p%y ] j;mjpnt z ;

xy@amp; nrwbhdJ nlrmpgy; (dB) vdw myfhy; mst pggbfm. njh yNgrp af;fz L
gbjj mnyf] hz thfp' hk;ngy;vdgt hod;epdth , gngauddJ t oqf ggLfpw .

RUj p:

RUjpvdgd xU xymahdd fPryhdjh vdgi j mwa c jTk; xy@ap;
gz ghFk; mjp RUjpnfhz ; Tk; , UfFk; ,we b ,irf;fUt pshy;
vOggagLk; xNu t P rf; NWglt mjptz fi sf;nfhz bUejhys
mi t xdW; nfhdW N . Fiwej RUpkwk; mjp RUjpnflzt ,w L
xypi sf; Fw;ka mi yf :
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,w bk nttNW JirffUt pshy; vOggaglt > xNu kh pahd ¢ ugG kwik; RUjp')af;
nfhe t ,we b xypis NWLjJtjw juk; vdw gz G gadgLfpd. xNu xU
mipntz { zf; nfhe t xymahdd njhdp (tone) vdggLfmd. gyNW njhdpsp;
njhFgG , i rf FwoaG (note) vdggLf pd Ruk; (Timre) vdgj njhdpvdgi j N WgLjjf;
$ba gz ghFk;

xypp ;N fk;
kPrp;jdi k nfhe t Clfjjpl;topa gulk;nghOJ>xyphdd XwF fhyjjp;flej
nfjh yN xyp@;Nfk;vdWti uaWfggLfpd.
ka;(V)zfle] njh yT
fhyk;
xU mi yahdd fle njhyT xU miy ePk; \) vdTks md gultjwF vLjJf;
nfre t fhyk;mi yTffhyk; (T) vdTk;nfhz | hy;
xU mi yePkiyA) A
. (m) v=—
xU mi yTf fhyk; (T) T

T=vdgihy:v=m
n

s khaky:, UFFk; Nghd>mi djJ mjpatz fi sf;nfre | xypsp;
N, Uf Fk;

jbntz ;2 fdyh n K] ; Kwk; mi yePk; 5 nrkPvdy; 1.5 f kP
vLj Jf;nfhsSk;fhyk;vdd?

N fk; (v)=

, qF pyhn™ R] ;=2000n" HJ;
A =15 nr kP=0.15kP
v =0.15 x 2000 = 300 k Rr -1
flej njh yT)

fhy k; (d)
1500

300

N fk; (V)=

xyphdJ15 fkPnjh yi tf;flff 5t phfs;MFKk;
20°Cnt ggep yap ;2 nkfhn K] ;mjpntz ;nfre | xypp;mi y ePk;vdd?

j BT
A=v/n
, QN = =344 ms!
n=22MHz =22 x 10° Hz
AN=2344 / 22 x 106 =15.64 x10° m = 14.64 pm

gyNWCIfqafspy;xypp ;N fk;

xyphdd xU C|fj o ; toph xU ijv; thdjj; kady;
N hdw , b , bf Fk; l\th>KJyhtJ [ ; ; jhd; , b X|r|af,
N‘If;NM‘k; Mf N xyphdd xspatp ; Fi i ] nryfpd vdgi j
ehk; mwayhk; xy@map; N fkhdd> md | jo; gz 1 gg; nghW N
cssd.
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xypp; Nfkhdd> jpgnghUi stp thAty; kpf; Fiwh | Uf Fk; vejnt hU
Clfjjk; ntggepy mjphbFk; Ngh) xy@p; N fKk; mjphoFk; cjhe khf>
f hwmy ; 0°C nt ggep yap; xyapd; N fk; 330 kPp MFKk; NcKYK; 25°C nt ggep yap ;
34kPg MFk; xU Fwogpt ntggepyap; nttNW Clfjjy; xypp; Nfk;
nfhLffggllssdJ.

25°C ntgep yag;ntt NWCIfjjp;xymap;N fk;

ep y CIfk; N fk; (kPt p)
jbonghUsfs ; mY kp @k; 6420

epfy; 6040

v/ F 5960

, UkG 5950

apji s 4700

3980

1531

1498

1207

1103

1284

965

340

316

fej i1 Mfi] L 213

xyphdd fhwm wp 5 klgF Nfkh eRy;gaz pFk; fly; eRy; xypp; N fk; kp
mjpkht (mjhtdJd 5500 fkP/ kz p , Uggjhys fly; eBf Fs; Mapk; fpyh kPt h;
njh yty;, UfFk;, w L jlofpqgfs;xdWd;xdWvspy;Norp;nfhss KDbAK;

Xypvj puypjy;

xU , wgh; ged Rt wwy; gl b gpi gyggd Nghy ;xyphdd jpgnghUs;myyd j
k@ gl b gpi gy bFk; xypvjpuypgj W ot ogghd myydJ nrhunrhugghd X
gwG N i tgglfpw . vipuypjy;tppshtd:

e xyphdd xU Gsppy; WlLj Jk; gbNhz Kk; md vjpuypFk; N Kk;
rkkkhf , Uf Fk;

xypgLk;jpr>vjipuypFk;jpr kwik;, mgGssap;ti uagglt nrgFjJfNh
Mfait xNJ jsjjm;mi kfpwd.

gyKi wvjpuypjyp;gadfs;
, i rf;fUt ps;

Uffp xypgUffp Foyfssy eh] t ke nrdhas jh u Nghdw i rf;
sahTk;xymahdJ xU Fwogpt jprag;gulk;tifay;tbti kffggllssd.
rbs xU Fohap dj; njH heJ xU $kG tbt mi kgghdd xyp ag;
ki lar;nray Nlgti uNhfpKdNwp;nryYkhW mi kffggllssd.

ng
ps
Ut

f

, j aj Jbggst p(Stethoscope):

,Jaj.Jb tpvdgd xU kUjJtf;fUtahFk; ,J clypg;cz thFk; xypi sf;
NIf cjT wJ-clyry;l\!mv\k;xyrahdb,ftUtrap];css , iz gF; Fohay;
gyKi wvjpuypgi leJ>kUjJthad;nrtpa milfpd.

Vj muy p

F
f
n

oy
Ut
ft
gUf
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cawkhd fltgfss kiyfs; Nhdw vjmpuypFk; ; mUN epIW
i fjlbdhNyh myyJ Fu; vOgga Ny h rpy ; '
NI FKbAK; , ef xyphddJ vjpuhy pvdggLf p .

xU tpophbay; gijy; xU gqF fhyjjpe xyphdd nj hed %i say;
cz uwgLfp. vdN > vjpuypfgglt xypa njsphif; NIf Nz Lnkdpy; xyp
KwWWk; vipuypF , i lgglt fhyk; Fi wejdJ 0.1 t;efbah‘ , UFf N z Lk; xU
Fwogpt ntggepyap; xypp; Nfk; 340 kPp vdf; fUIJN hk; xyphdd
%yjjoted nrdWsjilglbsvijpuypyd 01 tphofFg;, gk Nlgti umi | fpw.
vdN >xypgaz pj nkhij njh yT 340 kPpx0.1 t p=34 kP

xgrt hjdJ Jogghtfpar;R 1}t 5t phof Fg; gpf
j BT:
njh yT(d)=N fk; (v)xf hyk; (t)
Kjy;Ki wRLkI NghJ xypflej njh yT2d=vx5
,wthJ KiwRLkNgh) xypflej njh yT2d-620=v x 3
rkdghb 2 1 khwwvOj o hy »

2d = (v x 3) + 620
rkdghlL 1 kw\k; 3 y Jey Sv =3v + 620

2v =620

xypp;jprN fk,v=310kPt p
vj i, Kof f k;

ngha mi Wsy;VWgLjjg
mileJ mjd; N|Fk]

f huz khf>xyya|n| Nlby;

fi yaufks ngha mlwf

mj pkhd vj p; Kof fk; t

njsphff; NIfN h

Ncwdi u> Rt s Nghd wi

mKf { ggl { eH1mI;I>J ; ; %l ggl bU
ghh t ahshfs; mkUK; , ; ' ; ; mbggi | a
nj hd nraaggLfnwd ' ; Fiowej . G mil
muwf gfs »>eporrpmi w ;] ' Fk; ,ej f
fUjjp;nfhssgglfpwd.

kRahy p
2000 n H] fFk; mjpkhd mj;tn; nt z i
mi yfs; vdggLf gwd. , €j i yfis kdp
; ,tw;wf, NI Lz leAk cjhez kh >
; eLN thUk khdfsp t
mi yfi sf; nf hz |

kdp c
ly@s; nr
rbfptl

)

Mumat j W g; gadgprlwd kRahy p m| yfis ¢

cly; cWiss; kwk; vYkEsp; gL vjmpuy
fz twagglt> Muaggll fz plpy; Nkrbfgg |0|wd
gljjmb vjpuyp Mot i ul (Echogram)vdW ngah ,J KkUjJt Mansg;
gadgLfpwl. fly;fz fhz ggpYk; kRahypmi yfs;gadgLfpwd.

thW ngwg L

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




(APPE LD

CENTR

CHENNAI

kRatyap;gadfs;

kRahypmi yfs;Jdlai kahf Fk;njhog;Elgjjp;gadgLf @gwd. nghUsfsp; k
Kpr; rmva qfsfl S ePthwF>mgnghUsts kF?ahypnerk jptjj®s;i
Jlai kg;gLj j goLf pd .

c Nyhg; gli Ifspy¥ss ntbgG kwk; Fi wifi s kRahyp mi yfi sf; nfre L

fz wayhk;

kRahyp mi yfs; , ] aJ jo; gyNW gFjpsppled vipuypfggll ,jajjo;
ogbgjij WgLjJfewd.,|njhoy;Elgjm kRahyp,ja ti u pvdW ngah;
kRahyp mi yfisfnfhzt_ rovelf jjYss fwiis rpwpVv Jfsfshf cilff

KbAk; gaddhmi t rMeRt oph ntspawwgLf o wd.
N hd hh; (Sonar):

N hd hhy (SONAR) vdw nrhyyp; t p hf f k; Sound Navigation and Ranging vd gj hFk;
Nhdhh; vdw f Ut pahdJ kRahypmi yfi sr;nrYjjpeBf F mbayss nghUsfsp;
Jky jpr kwik; Nfk; Mfptw w; fz ffp gadglfmw. ,jy; kpahypi sg;
guggf $ ba thde>kF1’ahypb $ba cz hpk;cssd. mit g F kwK;
foggyfSfF mbap nghW j guggahdJ kRahypi s cUthffpgugG‘nmU
,ttiyfs; eBfFs; gaz p; 'me;SJ;g css nghulfs
fIy gL|f>kaS|nl $Itk ogi leJ kP Lk; tUknghOJ c

uggLf ol wd . czkt[a i ol rhu |r|ffshf
nraflniwl mt wwy e jft ; ey ;
guggggl | xy P F ks> ngwggl ! Na cs_s f_hy , 1 Intsp
fzffpk> mjd; %yk; ; ahyp mi yfis vjpuypj
njhyitf;fz ffpyhk;

guggogl & kwWk; ngwgglt kRahyp mi yfSfF ,i INaahd fhy ,ilntspa 't
vdTks>eRd; Nfjij 'v' vdTk; nfhz thy> kRahyphdJ flej njh yT 2d /t=v
MFK;

, tthW nghUsfsp; njhi yitf; fz | whk; Ki w vjpuyp nelLffk; (echo-ranging)
vdggLk; flyp; MO][] mW|aTk;> eBf F mbapy; mi keJss ki yfsy FdWs»
eRoof p ; fggyfs kKwik; gdpgh ws; prtw;w Ik fziwjwhk; | €f

Ki wahdJ gadgprin.

xU foggypped mDggggLk; kRahyphdd flYfF mbapyss nghUsp; kP
Vj ndwrbfggl L 342 t ol hof Fg; gmf

gggglL kRatyphdd fIYfF mbagyss nghUsp; kP

D K;
pilfbeg g kP Lk;teji Ifpd. fly;eRy; kRahypp; N fk;
flyp ;mbggFjptiucss njh yT vitsT?

kRahypflej njh yT =2xflyp@d;Mok;
jh yT=N fk;x Newk;vdgj hy >
2d = N fKk; x Newk;
Dd—&236—2618kP

MfN >fggypte) flypd;Mok;=2618 kPmyydJ 2618 f kP
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ko ;xyp,ja ti wlk; (ECG):

kpl;xyp,Ja tiwlk; vdgd ,jajijg; gww mwed nfhst]

goi kahd Ki wahFk; ,J ,jajijg;gwwpmNef jftyfis msp

Nehrahs pi sg; gwwma Mat p; kp Kffakhd gFjahtTk; ,J c

, jajjyted ngwgglk;xyphdJ>kp;rpdyfsh khwngglf olwnd. de ECGvd gJ >
Neuijg, nghWJ khwf$ba ,jaj; jirfsp; kprhu nrayghlfi sf; Fwggj hFk;
nghdt hf > gFgghal nratjwh> jhsfsp; k® , 0t mr[ﬂ)ggprlwd ,jajjp;
nrayghLfi s xUryg epp Neu , i Intsyag; ngUff ki lar; nrayj > gjﬂ nraAk;
Ki wNa ECG vd ggLk;

nrt ap; mi kgQ

ehk; vt t W xhp af ; NI f NwWhk? nrt pvdggLk; kp Ez z @ ¢ z h;c Wogp ; %y k; ehk;
xypaf; NIfdwk; NIff$ba mjpntz fi sf; nfre t fhwdp; ngLk mOj j
khwghLfi s kprhu i ri ffshf khwwMjwk ,it cjTfpwd. ,e iriffssfhl
elk{fs;topa %i si ar;nrdw |fpwd. nrt ardd xyp af; NI Fk;tpkhdd fRo
tsffoglLssd.

nrt @ ; nt spggFjpnrt ly; vdW mi offggLfmd. , J RWWGH j el
Nfhpfodw. Nfhhfgglt xymphdd> ntsp; nrt p; Foha; %yk; nrt pF
nryfmd . ntsp;nrtp; Fohap ; Kbt y>nrt ggi w (Tympaic membrane)c ssJ. f
Clfjjp; xU neUffkhdd cz thFkNghJ> nrt ggi wapp; ntspgFjapyss

mOj jkhdd mjphpd> nrt ggi wahddJ CIGAk jssogLfpd. mdNghy N > f hwiW

Clfjjp; xU nefprrpc z [ hrk; Nghl > nrt
, tthwht nrtggi wahdd mjpti lfpw. ,ef mjpthdd>elrnrt ayss %dW
vY¥kCGshy; (Rijpglil kwik; mgftb) g K w ngUffki lfpd. xypmi yay e
ngwggl L ngUf f ki | ej mOj j N Wg hd J > Lrnrt v ey clort pFf;
N
ri

pgi wahdJ. nt s gGak; | s s gglf pw .

fljjoglfpd. clnrtmﬁ)s fljjgglt mOj Woh hdJ > f hf yah (Cochlea) %y K;
kpl;rlffshf kKhwwgLf plwl . , e Kkp; i ff ,ch elkG topha %i sfF
nrYjjggbfpwd. %i sahdd mt wi w xyaht ¢ z hf ol w
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;m

-2

mz bjjpol;fl LW s;

Nhbffz ffhd tpg k@fi s c
mbggi 1f; $WshFk; Gp N
Mfa midjijAk;csslffp
kwik; fhyk; c sspt mi dj;
vt UF FNK njhah). mJ vyi yawy Hf

gUgnghUs f s > Mwpwy ; kwhk; fhy k; ¢ s s bl
nguad vdW vt UfFNk njuah). md
Kbejij itjJ mzijjo;msit

mz tk; B gyypd; xspMz Lfs; msT nfhe
Mz L fhyjj:xspnry¥Yk;njh yT).

mztjijg, gwwpo Mutjijj; Jjztf$bad vddntdwys md jwNgh) tppiled
nfrz pUffpd vdgN mz tkhdJd NYk; NkYk; nguphfp; nfhz N t Ufgdw. mJ
klLkyy>mz tjjpol; vyiy kp Nfkh tppile nfhe N |, Uffm. , Ugg® ks
mz tjjo; ngUkgFjp nt wpkhiN cssd. mztjjyss midjg mZ ffi sAk;
xdW Nujhy;jwghlss mz tjjg;nt Wk; ehdF rjt Pk; kIl LN t Uk; mz Ljjm;
ngUkgFjp, Uz | nghUs; (dark matter) kwik; , Uz | Mwwh N ( dark energy)
cssd.

mz tjjp;tad (thoehs)

xU khngUk; nt bggy pledj hd; mz L k;

,fofhsi fapgb> mz fjj¥ss midj;

gUgnghUs y; nrwej plejd. Ww jho - d;

ngUnt bgG Vwgl Lt k&; jpsts bt y; mi djJag; ;
jprispk;ntbjJr;rpwad. mz tjj i djJg;nghUsfS k;ngUn
N hdwa> mbggi I r;jdiqfshd i~ ; KWK Pak; Mfat way ;
Rt hrpFk; Mfrpds ek; clyp; ¢ ; ;
ryYfsy; (chips) gadgLk; rgypf

tg kBfsp;csslffjjp;cssd. s;mi djijAk; xdwi
tprjhd;, jjdiqgfs; mi djJAk; m UJ itjdssd. , €
nt bj J r;rpWk; Nghl > mt wwd s Ns ;jdpafs;nt sapgglfpind.

tg k@;jpsfs;
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.t PANKT qf 5 ; athE;*;J;‘}'gm L
g k&; jpsfs; fILWOGFi s
tp KBfs: kwik; # p

M
d
$

Fk; ,ef ghfff$b

fUprlwdu trz
ngh\j J mi t , jps > | ; ;

tifgngjggprl ' |ath> nJhFJya
(cluster) ngUenj hFj (supercluster) . njhFjahf Tss

xd Nvbnl d W nrayt g GpJdlid;rg Nisf aTk;nrafpgwd.

d

_ #uad; KWK #ua kz tyjjp¥ss Nbhs i dj Jk; ghyntspthtpkB

psy;cssd. ghyptsptPpaj;jtp gy tg jpsfs;cssd. ekf F mUfy;
css mLjj tg k&;jps@; ngau, mz bNukPh E’,Jpls;ghyntsptht[sz
'ps;Rw;tbitf;nHth.deg;xU ghyt z z g; gl i Nghd W f he gglLt j hy; mJ
ghynt spt Ppvdg; ngau; ngww . mj y ; Rkhu; 1:00 9y ;te kBfs;cssd. l\kYk,
mjd; tptk; 100000 xsp Mz Lfs; MFk; Mj [ jjp el RkI‘U 25000 xsp
Mz Lfs;njh yty;ek; #ua kz tyk;cssd. p#uai dr; Ryt Uti | g; Nghy >
e?éftmg kK&; jpsp; i kajijr; Rmpo tu # ; 20 kyypad; Mz Lfs; vLjJf;
n .

ekf F mUfh kag; css mz bNUkPh tg ntsp; jpspo; njhyT 25
kpypad; xspMz Lfs; MFKk; Gkp, agFk; Nfjjg; mjhdJd 30 fgP/ tp ehk;
nrdwy $1 mi jrinrdwi la 25 gpypd; Mz Lfs;Ni t gglLk;

t P k@fs;

tukﬂ,jmsfspl mbggi | f{I LWy s; t @ k8f shFk; ngUnt bggy; t g k&;
;cUthd NgfN mi t AK; N hdwa. nt ggks xsp Gv Cjhf; fjpofsXfjpfs;
gy fjptPRfis tfzkﬂfs cUthFfpgwd. mit thA kwWk; gs h kh
N wwggl I gUgnghUs ; epy) Mfatw w mj;bkhf csslffm@it MFKk;
s,mldJ.Jkl‘I;{dthAthy Tl d;mZ ffs;ahTk;

: ' tggk'ntsyahfpiwj

vttsT
100

, Uggd  Nghy;
xU tg k&; vejst pf nt
ej st pF nt sprkhfj; nj hppw
i yit Ak; nghW N cssJ.
qf sy; N hdw Hk; nt ggkhd
V\kmstﬁktpk&fs N WgLf

s;FOffshf ,izeJ xU mi ;
fpdNah> fI Ti sNah myyJ vihJ xU nghUi s Nah
@fsp; FOffs; elrjjpf; $1tqfs; (Constellations) vd gg
ss kffs; gyNW tbtKss elrjjpf; $ltqfis i
mtthW VWM ; nfhssgglt elrjjpf; $ltats;
f > ropfks #h@ds> Ns; kwik; Nrpahgah Nghd wi
el rjjpf $11 af s hFk;

#ha kz Lyk;

#had; kwk; mi jr; Rmwot Uk;t hd;nghUsfs;mi djJk;NhejN #ha kz |ykhFk;
mig;Nhsfssthy;tg kBfs>rpWNsfs;kwk;tg fws;csspt gy nghUsfs;
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(APPE LD

CENTR

CHENNAI

mgnghUsf SfFk; ,iINa css <gpG tprapghy; mit

#had;xU eLjjumsTila tg k&; mJd kp mjp nt ggKss>RodW nf hz bUf
$ba t hAg; gedJ MFk; mjd; Kffhy;gFjpi  bu d;thAt hYksfhy; gFjp"

t PAt hY k; epkgls s J. mJ Ckpa tp kgyyad;quF nghaJ . m”b mOj
i bUd;mZffs;,ize) Pak; mZ fftsht khWpdwd. mZ ffU , i

mi of f ggLk;, e] epot phy >ngUks T Mww ; xs pkwilk; nt gg t bt ;
_,ej_l_\/lwﬂw;#had;xsmmw NYk;ntggiij mspfpw. #ha kz
i kajjg; #had; mi kersJ mJ ; typkahd (0; Gyunlhy,
nghUsfs> Nhsfs> rWNhsfs> thy; tg kBfs»> t @ fwhs; kwik;
nghUsfs; ahTk; #hai dr; Rwyp t fplwd Wjjho 46 gyypd; Mz LfSf
,dJd , Ued tUfpgdw.

#had;N hdwa t pk;

ngUnt bggp ; NghJ > nt ggkhd i ° ; t PAffs; FS[bItI ledJ kpgngha
.gadh mit NYk; mlh FEe.,J tpk& psfis c Uthfp.
T ldd;thAffs; quk Fk kpey nf e bUej epyags>fhyg
;thAffspi ml KT kae #had; kwk; #ha kz lykhdJ ¢
.ehS|It|y;>m|t nkdthfr; Rvpf $ba jdikia miled. i

" Ppk; t PAffs; kwik; J}Rf s ; nfhzt in[pa mit csslffp, Uejd. <ggd ;

fhuz khf >mi t mOJ;klleJ Ufd. #hadp ; N fk;mjphpj NghJ mjd; l\kwgugG

jI';IahfptILg;l\QrdehMaJ

RWAg; gh jag; Nhsfs; #hai dr; Rmwp
hai d xUKle\AwpUtJWF N‘ksfs;vLj.;lf;n
hai dr; Rvmp UkK; MmN N i sap; gkguug,
wathf;wJ jdi dj; jhN\d xUKi w Roy 1t |
k; Rowpfhyk; vdggLk; Gkpp; Rowpfhyk; 23 kz p56 e
g;xU ehs; vdgd 24 kszFk mlitiz
ffogltssd.

xU ersppl;ms T
5865 ehs{s;
243 ehsis;
BB kz p
2462 kz p
9P kz p
1023 kz p
17 kz p
18 kz p

tyjj¥ss Nhsfs; ahlTk; ntt NW i Int
, xd W nf hd W neUffkthk,#hanF
byjij mi kffpwd.
p; ,ilntsptpl
ilNa css njhyT Gk;ka,

t;b gy klgF (2 klgF) mjpkhf ¢ ssd.

Mfpit cl@v Nhsfs; vdW mi of fgglf pind. mt wwd ; Gag
NkNyH bdhy; mi keJssjhys mit egkrhh Nhsfs;
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(APPE LD

CENTR

CHENNAI

clgFjp G/vggugG kwik; t sz tyk; Mfait xNi
it.
y h;

mi of { ggLf pwd. mt wwdl ;
Ki wag; xNu t bt y; ¢ Ut hd
$

.t wyai hd kh patf f ; nf he

J
NkYksmit xjj mi kggy; c ssd. ek; Gkp a

ntspgGv #ha kz tyjjp; xgoPtsty; #hai d nkdth Rwvp Uk; Nhsfshd
tmhod> rdp ANM] ; KWWK negbAd; Mfp@it ntspgGM; Nhsfs; vd
mi of f ggLf plwd . mlt i lygds  Ppk;csspt gw t PAffshy; epkga mlhl
kb tsiz tyjijf;nfle Lssd. mit thAg ngUgN hsfs; vdWks>1t hAf; Nhsfs;
vdWk; mi offggLfpwd. ,ef ehdF ntspgGv; NhsfSfFk; ti saqfs; cssd.
Mdhy; eddF c | GM; N hsfoF tisaqfs; ,yiy. ,e tisaqfs; gdahy;
%lgglt ghw; Jfsfi sf; nflhz Lssd. ehk; , gNgnJ xtnthU Nh sg; gwmvik;
ghtf £y hk;

gd; #haDfF kp mUfp; mi keJss gh w N ; ;gd; MFk; ,J ofypg; kp
mj;b ntggiJIDk; ,upy; mjpf; Fspl DKk; gng qd kp Tk; kqtythk>
rpvaj bf Tk; fhz gglt jhys> nt Wk; fz z hy; rhgljtp xU njhyNehffyahy mi j
ed F fhz KbAK; mi j vghNghJ k; f pf F mny NkwEj;jprap;fet hdjjp; kILl\k

Na ehk; t hOk; Gkpp; kI Lkj hd
rhahd nJhyt[y mJ c

j hd s> kaa;y ca;btfs nJHhe

ey g gFjpsp; kP xsp
ej grir e Jld;fhe ggLk;

;mi keJss Kjy;Nbhs;nrttha; MFk; , J

,J rpgENhs; vd mioffgglfpu. | jwF
,aw;fj;Jiszhsfs;cssd.

hdJ> ngUgNhs; vd mioffgglfadw. NhsfspyN
t;b 11 quF nghaJ >318 klqF vi |l nfhz tJ) , jwF 3
,jd; egthd fhdpP vdw epTjhd; #ha

rdpti saqfSf

Suakz tyjjp; , , ,

t PAf NF hs hF k; Fi X X ; . ;vdw eg N mj p;
nguad . MFk; ek; iy X , JthFk; rdpp;
mluyjpkpTk; Fi wt i hy; (G g [ ' N‘rs,fdkvml.

ANd] ; ANd] ;xU Fs
|Jf;fhz,aYk

¢ Uz Nhtd Nghy; nj
fhyKksFs o fhy Kk; k

negbAd; ,fNhshdJ grir

vithhjhf css ,ef; Nhs; kpTk; f
xUKiw GSINh ,jd;
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nfjHhupd. ,jwk 13 eyTfs;cssd. mjy;bi dthd; vdw eg N
kz tyjjy;Nhsp;RowpF vipijpragy; Rk, xNueyT bi uthd;MFk;

#ua kz lyjjss gw nghUsfs;

viLk Nhsfisjjjtp NW rg nghUsfSk; #uai dr; Rwwp t Ufg@wd. mi t Ak;
#uakz tyjijr;Nuvji tfNs MFK;

rdWNF hs f s ; (Asteroids): nrt { hapg; R\I\N\gghijkt[al‘del RwAggh jfFk;, il
xU ngua ,ilntspcssd. ,e ,ilntsppsNbhfs; Nhwa Ngh) c Ut
ylrffz ffhd gh wJz Lfs;(xU gli l Ngdethnaserk) Rwvt Uf ol wd

, 1 tNa rpWhsfs; vdggLfpwd. mjijfa Nhsfsdpy nru ; vdgN kpgngua
roOWN hs hFKk; , jd;t ptk; 346 f kPMFk; Rkhu; 50 kygpad; Mz LfSfFnfhU Ki w ek;
Gkap; kP rMWNhs; tB8Jz L: md 10FgPmfyk; nfhz tjh | Uf Fk; , t wi wAk;
ngua nj i yNehf f ahy ; KLNk flz KDbAK;

Na
hd

thy;t g K&fs; (comets):

tggh jap; ek; #ua ; Rwwp Uk; J IR kwk; gdp ep wej
fs; vdggL ; ,twwld RWWffhyk mjpk; MFk; ,it #uai d
ph‘pjly kvvy\k;thy Mfp@i t cUthf;iwd
SfF 160 kyypd; (16 N‘Ho) faP ePKss thy;
;5 1199l njh ytytp mjpkiFk; gy thyt g

tk; NhdWgi t MFK; mJW,Xdth

KlwkE’Lk nj ud\k; fl|r[31|’f

; 1t Bfwis; (meteors and Meteorites): # uakz tyk; KOt JKk;
W ghi wiJz LINs tp fws; vdggligwd. kp mjp
. ,it G@p; tspztyjij neUqFk; NghJ> mjd; <G
Uk ,toyag>ts;kzty c uat phy; ¢ Ut hFk; ntggj;pi
; tmfws;vdgglk: Mdhy:xU rg

fw[shf kag kP Lk; tBthL

, vdw of f ggLf piw .

j W hf > , aw fj

Lt j hy > mi ] ekkhy,

b . ; r; Rwp tUfpwnd.

#uakz Ljj¥ss ; ; o kwy mi djj pFk;
egTfs;cssd.

fh kp;Mz L

netbf F 250 fkP(kz pF 9 , ylrk; fkP Nfjjp; ghy ntsptpPar; Ramp u Gkp
vLjJfnis Sk;fhyk:fH kp;Mz L vdggLk; J o K yypd:;Qp oMz LfSTF rkk;

Rwaffj;jprN fk;

,awi fj; Jizf; Nhsfs; Nhsfi sr; Ry t Uti jggwwp ehk; Kddh, mweN h;
Nhspfk; Jiz f Nhspfk; ,ilNa <G tpr nraygbfpd. jWhyjjw; gy
nraw ffNhsfs;Gkap; R t It gghi ja;nrYjjgglipnd. 1966 y;nrYjjggl |
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[AP.F.’ L0

CENTR

] Gdp; vdw nrawi FTNHNs KjdKi wahf nrYjjgglt
MFk; ,efmh jdd Kjy; nraw ff; Nhshd Muaggllh
nrYjjmad. nraw;ffNrsfs ry E}WfMH(Ptu c auj
tifap; tgzp; nrYjjoolfpwd. ,ef caujy; f
Gtz pfjjffjh , UFFk; , e cayjmF vLjJr;nrd
xU Ln&IkIlJ,JperJ:J mspjhy; md fptjjit xU
, aq

N hsyfpleJ xU epz apfgglt caujgs> nrawi ffNhs; xdW tliggh japy;
Rwwd Ut j wk mjwk mspfgglksfplklitj;jprNfk;Rwvaffj;jprN fk;vdgglk;

xU nrawi ffNhsfspg); wayaftj, jprNfk; vdgd md GCGpaype) css
cauijg; nghwjJ qubF vej tva Ufg cssNh mej mst mr ;
Nfk; mjpkhf , Uff N z Lk; 200 f kP
fﬂ)tjj;||; 27400 fkKz p

nj h ytg css nraw;ffN‘hs
N fj

NfjJdld; ,aqf N z Lk; mtt hW |, aqFkNy
Ug
hd Wk

K r WV
J 24 kz p Neu j

nrawi f N hs
thNh‘>Gpag,
epy nrawi ffN
f;nfhe L fz fipy

j

hJ
Rww Uk; G @ ; Rowrrbthka 24 kz ph . Uggj ly > m
guggmF Nk ; xNu W,,UggJ Ngxhy,l\! t
epyapy;, Uggity s, nraw ff; rsf F a

j
t

'
tti
ngau, Rsvaftj;jpr NfJEJ (v)gdt Uk;t hagh bd i d

M

V= S qF

(R+h)

G= <wgg@y ; khwy p=6.67x10-11ex® f p 5
M=G pp;ep w =5972x10-#f pp

R=QG @mp ; MWk; =6371f &P

h=G pgguogy RJeJ nraw ff N hsp;c awk;

Ez ; <G vdgJ nghUsfs; myyJd kdpus; vilawN , Ug
MFk; t g ntsptEISk:>xU ry nghUsfSk t e ntsmy K
tpsTfl s ehk;mwaylhk; Ez ; dgG vdwy ; kprrpa <1gﬁv

nrawf ff N hsfsp; RWMfhyk;

Gpa xU Kiw KOi kai Ry tu xU nrawi ffNhs; vLjJfnfhsSk; f
RWM £ hy k; vd ggLk;

RWM fhyk:T=flef njhiyT
Rwvaffj;jprN fk;

B 2mr

(5
vd; Kj @i g gpj @ap>
2m(R+ h)

——
oM
(R+Mh)

midjJ tg kBfSk; fpffype NwWH efud Nhy;
teg k@ klLk; efuky;c ssJNghy; njudk; mJ Ju tpm k&
ep yalf mi keJss G pp; Roy; mrrpfE Neuf mi kej;hjgg
ljjp;cssJ Nghy;NhWpd. GRp;njwk mi uf N s
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[APF’ Lo

S ENTRE

CHENNAI

njhjpiy.
nfgsud;tpps;

1600 fsp; nfjhffjjy; Nhd] ; nfgsuy Nhsfsp; ,affjjmhd %dW

nt spapthh mtu jkd torbeahd i 1| NFh gphN vdg uy s> ft dkhf

f jftyfsp; %yk; Ryad ka mi kggo; mbggi | ay; °odW tppi sf;

N hstsp;, affjjmihd nfgsud;fUjJfs;, ghNgh) xg@nfhssggitpiy

smtuw Nhsfs; kwk; Ji z f; N‘hsfsld,,afszjg, gwma Kk rruahd
ggth mi t fROJuggILssd.

Kiy;tppePtlitqfsp;tpp

#uadp ;i kak;xU Ftajjg;c ssthWseBtllg;gh jag;Nhsfs;#uai dr;
Rwwot Uf ol wd .

,Zthd tpp-rk goFsp;tpp

Nhspo; i kajijAk; #uadp; i kajijAk; ,iz fFk; fwgi df; NeHL> rk
fhygfsg;rk gugCri sf;flffpw.

%dwt J tpp- xjjprTfsp;t pp

vej ,U Nms{SfFky RWMfhyqispd; , Ukbfspl; tppk; #uadpy el
mt wmol ; ghi @s T Ngur Rf s jol ; (major axis) Kkkbf s pl;t ppj pr; rkk;

gddh L t g nt spi kak;

tg ntsptifs; jgFtjwhd xU ngua tg ntspfyNc gddhlL t@gntsp
i kak; (gtp k) MFk; md jhothd Gpllggh jap; Rkhh 400 fRPnjh yt py;
,aqFfpd . md xU mwp ay; Mat fkhf Tk; nraygbfpd . mjd; Kjy; gFjp 1998 -
Mk; Mz by; RM\ggh jay ;epyepM jggltJd mjd;KffaggFjpsp;flikhdk; 2011y ;
Kbffggltd. tgz @ss nghUstsp; nt Wk; fz z hy; ghjffgglf$ba> kdpdhy;
c Uthffgglt ngua nghUs; ., JN MFk; , ki kaj jpfk; Kjd; Kjyh 2000 Mk;
Mz Ljhd; kdpus; nrdwduy, mjd; gwb> xUnghOJk; mjy; kdpus; ;
J y. xU Fwogbt ehsy: Fi wejJ MW kdpus; mgF |,
j bt ggb 2024k; Mz Ltiu gddh L tpntspikakhdq :
ggthy;2028tiu,affgglyfk;vdV\k;$_wggLf|dV\U. mj d;
e tpffpnfhssgglyhk; myyd mjd; rpy oFj s ;
athng;gadgLJ;gglyrk;

gddh L tg ntspi kajjp;gadfs;

mnkhbpf t g nt spepwt dkhd ehrht o ; ghu t fBffzt topsy;gddh L
tg nt spi kak;ekfF gyi d mspJdssd.myyd t fhyqfspr msﬂ;ff$L)

eBR jpubFk; Ki w's;

gddh L tg ntspi kajjy;gadgLjj@ss njhogElgiijf;nfhze L jzz &;
jltghh css qusw l\kkgLJJgglt eRt bf I Ljy; kwik; R jpubFk; Ki wii sg;
ngwtk; jzz ibi; jlLggh. epwej ,lqfspy; thOk; KffSTF ap;, fhfFk;
t ofi wahf ,J , Ufff;$Lk; gddh L t@ ntspi kajjmfhf (ISS)c Ut Hfggll eR

kPG mi kgG (WRS) kKwWk; Mfrpd; c Ut if Fk; mi kgG (OGS) Mf @i t >unf; el by »

hz
Fk;
c
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(APPE LD

CENTR

CHENNAI

R jkhd FbeB ,yiy vdgjhys fhgghwyo mt fi s kP Lk; mgF tho topif
nraJgssd.

fz iz j;njHUk;njhgyEl gk;

Ez =G epyay; MaTfi sr;nratjwhf c Ut hfgglt>fz iz j; njh Uk;
fUtpgy Nrhy mWt rppi rfsg gadglbssd. ,afffFi wghL kwW\k; Ngrryy ;
Fi wghLsst U SfF , €] fz;zl, nj H Uk; nj hoy El gkhd J nt Ft hf g;
gadgLfpd. vLjJffhHth> jPp ,afff; Fiwhss xU Foeij> mdwi
nrayghLfi s nrajJ nfhz L ah uAk;rhuej[uh' thofi fiath , aYk;

jhdpaqf pi ffs;(roboticarms) kwk; mW t rppi rfs;

mW 1t rppir %yk; mfww ,ayh flIbfis (vih %i sf; flbfs)
ePFt jwFk; kpj; Jyypakhd Ki wag;clyj® Ma';l' nrat j wkk; (biopsy), gddh L
tg ntspikajjy; MuarrpFj; Ji z ahf , Uggiwih c Uthfgglt> jhdmqgfp

i ffs;nguwk; CJT o wd . ,jjlfa fUt pbshy; k;bj.,lyypkhd Kiwag;cly; R
MaTfi sr;nraa KbAk;vdW , CUthff[atHs $ W pwduy;

tw w; jtplk; ,dDk; gy torbsw, gddh L tgntsp ikajjpy

l\kwnfhssgng MaTfs: ekf F gaDssjha; mi kfgdwd. mi t aht d: NckgLjj gglt

' [ cUth‘ij;>kthfg GWWNeh af;fz twpy; kwk; rppi r>mZ f Kbah
Fs;nrytjwthd kRahyp;f Ut ps;c sspt , dDK;gy.

gddH L t g ntspi kaKk;gddh L $1 LwTk;

gddh L tg ntspikajjp; mmpay; rhji dfSTF rwkt Fi wah rhid
vddnt dwhy; , ef i kajij cUththJwFJ,Nltgglt gddhH L xjJi ogG MFKk;
gddhtL tg ntspi kajij ,afFtjwksgukuggj wrk; 16 ntt nt WehLfsp; | eJ
tg ntsp epM dgfsp; xjJdiogh Nitggbfpw. meepm dqgfshhd NASA
(mnkupf h) Roskosmos (u~ ah)ESA (I Nbhggh>JAXA ([ gghd )>CSA (fdlh> ngy| pk3
gry; nldkhts> gphd] > n[ kdp ,jjlyp = hyeJ> ehdN > | ngap ;> Rt Pd»
Rt bruy hey kw;/\k;,qtghe.;l Mfa ehlfSk;, eff;$1ti kggy;c ssd.
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9hmwb @y ;
my F- 10
eki kr; RmmAs s nghUl fs;

f]j[stsmIdenghUHISAk Fwogj Wi hf ehk; gadglj Jk;
RwvAs s mi dj J NkgUgnghUs hFk; elkk; R hrpFk;
; VOINhyAkfkgwsght ugfst ygFfsxUJdspeRkz y;
gUgnghUsfs; midjjpk; ,w knghdthdgz &Fs; , Ik;

o wkwik;, [j i j mi | fFk;, ayG

vdN ep wkwWk; , IjijmilfFk; mi djJg; nghUsfi s Ak; gUgnghUsfs; vdehk;
mi of f vk ;

gUgnghUs fspl;ti fggh:

gUgnghUs f s @ ; , awg@y ; gz Gmbggi laghdt i fggh bi dvlthk; t Foop;
gbjJssRs; j whghJ gUgnghUs f s ; Njpayp; mbggi lay;
vit hWi fggljjoglbtssdvdgi jf; ng).;lmwm hk; ngUkghYks , it Jla kwik;
JJai kaww fleﬁt) fngrf:clij]gsthtlfggLJiggLfnm. Njaay; ghhi t ap; gb>
X I Ta S,

Jla nghUIfs(,

ehk; ght Fk; myydJdc z Uk; mi djJk; gUgnghUsfs; myy. vLjJffHih>
#haxsxyg p rkwk; Mww; Mfadep wawn t KWAK; , 1jijmilggit ,yiy.
vdN >, it gUnghUsfs; Mf hJ .

Jlai kaww nghUsfs;(fyit) xdWF Newglt Jfsfi sAk;ngwhssd.
_Ttkp_xftgglk; gUgnghUsfsp; N ja@y; tifgghbid njsph G

; ngUkghdi kahNdhh, , i r kP Mh KssthshlTks mjk; rgh , i rfff;
at fshfTk;, UggRs; ,ir vdgd ry mbggi | ,irf; FwgCsp;fyitahFk;
' vdgN , i rap;mbggi | ahFk;
, 1 rag;mbggi I f;flti kg

thjd mitti z ay; ekfFj; nj heJ ,Jtlucss 118 jdpqtspy s
gqf s>, awi fag;fhz ggLf @dwd >kww 26 jdqfs;nrawi f Ki wapy;
ggl bit. Mdhy:>,11|fa 118 j d qf SMJeJ>gw|ad;Nrt<qts;
gglt_ssd>mtwwg ry ,awi fahdit kw\k;ry nraw fahdi t.
ftjjffjyyth?

idjJg; nghUl fSk; jdpgfs; vdggLk; ry vsp kahd
Wd.nrbfs;>Grdfs;>Mgg}sfs;>gh W s s> fhifs; kwk;
diqfs;: cssd. vdN  midjyJg; nghUl S fFkhd

mz ifjjpss mi dj Jg;
nghUl f s ; mbggi | f;flli kgG
ugh ; ghay; vdghh, NkKYk; vspanghUl fshf gFffKbah nghUlfSfFjdlqfs; vdg;
ngahpt hh; jdpqgfs; xt N hd Wk; xNut i fahdmZ ffshy; Mdi t vdi;

ti W Jsshy vLJJfthh‘ankmak vdDk; jdik; mYkpdmak; mZ ffshy;
MdJ. mYkppamZ ffsgpeJN japy; uPphfvsp kahdnghUlfi sg; .
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(APP& LD

CENTR

HENNAI

fi] LsmYkpgpk; el Nd; kwk; mYkdpk; ryNgl;
fi

nghUl sc Ut hf f KbAKk;

<dgLk; xUjdgjjd; kprrpmadfs; mZthrk;
Lk;

k,myy%xUl\HkJ“d kprrpad fs; %yfSwikk; , Jjdpdf;
, nghUl { s ; , awWgERy ; KWK ; NjpRYy;
ZG|SJddeanhz Lssd.
vLj:JffHLfs;
i ldd;%yféwy;, w Li® lugd;H)mZ ffs;cssd.
Mfrpd; (O %yfSwy;, z LMfrpd;mZ ffs;c ssd.

mi djJj; jdiqgfSk; mt wwd; gy N Wgz Gspl mbggi lag; ti fogljjoglfpwd.
mt wi we Ny H qf s 3Ny H qf s ; kwik; c Ny i g; Nohy ps;vdt i fggljjy hk;

TdEqfs; xU Fwagpl epw BRI i VL JEEH LA
rhfi lahdJ fhgds i 1y d; kwik raqtshy MdJ .
'r\/lh[ti ap ;N jppy;t haghl C12szO11

;  kwi\k; nghthrajjo;
. rgptd; Nmkafs; fz gng
/gt\yl?dmd Nhkqfs; ek; gwii s

j dpk; N hick;

ifah:l mZ ffisf;nfhz {J xdW FK; Nkwglt mZ ffshy;MdJ.

jjo;midjJdg; gz FisAk;xU NKjjd; midjJg; gz (Xi sAk;
Jfshd mZthJ |%yf$WjddfjN nfhz EssJ.
nfhz Lssd

;Ki wap;vs@ nghUl{shHg;|Nja@ay; Kiway;, jdpgishg;
hJ gbbf , aYk;

|tfs xU Jlai kaww nghUs; , |
J Nrkqfs,,awray Ki wap; x
eRy > eR kwW\k; c o s; fy
fi ukwlk; eF?fyersd fh/wvg;l
WAK; gw thAffs; fyelJssd. kz z
. .,|tathfy|tfs MFk; ,
> flil> flyeR | q;k;>gwg
NkYk; ry vLJffHLfs;
fs;deNmIdefyggjdhy;f;beFk;fyit c N\yhfffyit

LPG - jpt khffgglt nglNhym thA. ,J krb vspy; j Gownf i $ba
i~ 1 Nuhf hhgd ; thAtth ONUhgNgd ; kwk; g+ N d; t PAffsp; fyi ti af;
nfhz Lssd. mO va chLJ;ggIL j pt Khff g k, , J>nt gggglLjj Tks
cz T rikfka;>th‘d vhmghUs hf Tk; gadgLJ;gg o .
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(APPE LD

CENTR

CHENNAI

fyitfs;kwhk:NHkqfSTF ,i | NaahdN WgHLf s ;
fyitfs;kwW;NhqfSffplahdN WgH bi df8fz tnraygh bd; %y kh mway Hk;

, UkGrry [ gh nt ggk;, UKG (IT) ryi gL

c Ut hd mej f UgEN\r hkk; , UkG (IT) ryi gLMFkK; fp I ffgngww , UkGryi gbd; gz (Fs;
mj ¥ssgFjp; nghUl f s hd , UKWk ; ryghd ; 9z (X sy ed KwnY k;
NWgLti jfefz tmltti z ap; %yk; mway hk;

nghUs ; N hwink; frejjjpl;tpsT
, UKG (] d k) mlhyrikgy;ew Jjs; <t f ggLk;
ryf gh (Nhck) kQrs;Jj}s; < f ggl hJ
, UkGryfgh (fyit) fyqfyhdkQrs;Jls; , UKEKTEk; <f f gglk;
, Uk@IDryi gL (N hkk) | Ui kepy pgnghUs ; <t fggl hJ

NewEwogpt Nhi dag; %yk;>fy|tfs KwiWk; Nhkqf Sffpl Naahd N WgH bi d
ekkhy ; RUqfr;nrtyy , aYk;

,Ujks xU fyit Vnddys ,jg; ,Uujjjlbifs> rpgG kwk; ntsis , uj
mZ ffs;kwk;gsh kh Nghdw gyN W $W s ;fyeJssd.

fyi tfs;kwAK;Nhkqf Sf{p | Naahd N WghL.fs;

fyitfs; N hqf s ;

J xdW myyd mjwk Nwglt [, d xNuxU nghUshyhdd.
nghUItshyhdj

fyitfs; mjp(ss gFjlg,nghUlfsld | j ol; miyss gFj@;
gz fis xjJssd : gz fspyled

s; vejnthU|,jd; nghUl fs; epyahd
_ UFEK:

TV . gFj i ngUI {1 s NjpRAy;
bAK: i DAK;

fyi tapl;ti ffs;

mdwl thoty; ehk; gadglLjjf$ba nghUlfspy; ngUkghyhdi t fyi tfshFk;
ryt wwo; gFjpnghUlfis ekKila ntwM; fzfshy; ghif ,aYks Mdhy;
ngUkghyhd fyi tfsp; gyNW gFJ@nghUIts ekKila ntwM; fz{SfF
G/ggLt jpiy. mit gPhgngF xNutifahd , i ai gg;ngwwggd Nghy ; nj hA\k;

Nkwd wat wi w mbggi |ahff;nfle L fyitfs;f@ffztthWti fggljjgglfpwd.

xU gbjjhd kwik;gygbjjhd fyit:

xUgbjjhd fyitag; mjd; gFjgnghUlfis jdpjdmahfg; ghff ,ayhl.
,ffyitag; oFjpg; nghUl fs;reff; fye) xjj gz i sg; ngwwf Fk; Foha; eR>
ghy;>fva>gdpb$o;>th| ug; ghF>| k>v/F>ntz fyk; kwwk; ¢ gG eH Nghjwlt
xUgbjjhd fyitfs;MFKk;

gygbjjhd fyitag; mjd; gFj@, nghUlfis jdpjdph ghff ,aYk}.
,ftyitap; gFjpghUlfs;  rbnf fyejgg kyiy; X] } gz i sg;
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(ApP& LD

CENTR

ngwMJoggd ki y. kz smNahod ; kwk;c g ;fyi t>rhffi u kwk; kz y;fyi t >eR
kwk; vz nz affyi t>ry/fgh kwk; , UkG J}s;fyit>ghy; kwik; jhdmf;fyit
Nohdwi t gygbjjhd fyitfs;MFKk;

gygbjjhd (M) fyitfs;
fyitfisg gppnjLjjy;

ngUkghyhd fyitfspy; gaDss nghUsfs; gd

gaDss nghUsfisg, ngWjwk Njppy hf mtw w khRffspypled
gbpnj Lf fowdh mtt{ hW  gbpnj Lggj wi Nhe Lka Ki wahdJ  mejf;
fyitapss gFjp; nghUsfsp; gz Is; wv\k;,awgray,Jd:kflsg; ngh\yf J
mi kf pw .

nghUsfS1d; fyeJssd.

gjqf khi y;

ry j@ kg; nghUlfis ntggggljJkNghJ> mit jpt epyia khwaki |fpwd.
Mtpaf; Fsp i tfFkNgh) kP Lk; je Kjijj; jUfdw. ,eepot pF gjqfkhy;
vd W ngah; v.fh mNahbd s> f wGkks mkNchd g k; FNs h uL Nghdwi t .

fyitag;css nghUulfi sg;gmpnj Lf Fk; Ki wfs;

fyitap;tif fyitts; gppnj Lf Fk; Ki w

j 2 kk; kvw\lkmkk hy; gthfme]}LJ;w
DiY;
f hej goibp f

;"-«-"*< —
2 cﬁéem
A= P
\_.‘z¥<

fivah |pognghUs; kwhk;
j

|
gygbjjhd fyit j pt K;

o~
0|, ——Q
B [~

<

xdwff;fyth jptqgfs; , Wiys>

[
r
J
9
t
[
t
t
n
9

B

o () o—hz
NBlo=S

; JbonghUs;  kwik; |y > fharrp
gbf khf f y ;

>
fharrptbjjy;
g

-
< i<

xUgbjjhd fyit df;

Ki w

N
Ql -

jf|bd NKy ; Gdy,
mllffgglL>ga}fm,

i katgfF Ki w

, kKKi wahdJ jptjj

g { g; gadgLfmJ
Fohay; vLjJf;
mtthW RoY k; NghJ
eRkk;rhajJ t bffgglLfpd.

i kat yfF Ki w ghy; nghUsfsp;ghyh |i aAks nfhOggp d Ak; eprgj ggLj j ggl |
ghy: jahpt gadglfmd. ryit ,aejpafsy; . ef jJdtjje;  %yN
4 Jz pypf Fk; eA gopd nt s Nawngglf . Neha; fz | wak; gthhldf $latspy;
JUjjjpmed ,uj nryfi sg;gbpnj LifTk;, kKi wejTfmpd.
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fi ughd;rhW, U fy;

xdwif; fyth jptqfis fiughd;, rtW , wiify;
, kKi wahdJ> xU fiugghdrY s ,wlbL jdpjdp
tp;[ahrjgj mbggi | ahf f; e L nraygbfpd. vijJ
eRfyitia ghedy; %yk; gm y hc; fiugghd; riW , wf
ngl Nfy @ nj roprh yfspy;gadglfmpd.

; Ki %y k; gbbfyhk;
hd ert
ffH
fy, K

afs; fi uypd;
hf > vz nz a; kw\k;
i w kUej iFf KkKw\k;

fi wgghd; rbW , wify; vdgJ gdndLqgfhykh gadgljjgglt tUk; Kiw
MFK; thri dj;jpt@aqfs;jahpjy; kwhk; gyN W %yqfsypel rhaqfs;
jahpjyg;, J gadglLfpw

vspa fharrptbjjy;

vsa fharrptbjjy;xU fi uygpel Jla jptjijg ngWwjwhd KiwahFk; ,J
Mt @h y; kwik; Fspt pjyp; $ | hFk;

fharrptbjjy;=Mt@ahy;+Fsit pjy;

, e Kiwag;jptjij MtahFtjwh fiuwy; ntggogljjg; gbf s . el p af;
Fspt pFkNghJ Jl}a jpt k; fplff}wJ vihjJffHtIh>gy ehfspy; fly; eRypel
FbeR , kKi w %yk; ngwggLfm . 25 K nfhepy N Whss ,w bt jptqgfs;
nf hz | fiuiyg;g;tm')nijf , KKi wahdJ gadgLfpu.

fharrp tbjjy; FLitahdJ eR Fsptpghd; mi kg@d; ,iz ffggllssd.
cofw jjo;mi kgGgljjg;c sst hW mi kffggILssJ fharrptbjjy;FLi tay;
CsSs mllgghdpl xU Ji s t o nt ggep y khd p anfggILssJ
nt ggep ykhd@pl ; kapgfff FoafSfFf;fTRo c ssthWmi kffggllssdJ.

fharrp tbff Nz ba> cgG ePu FLitag; vijJfpfhe nfherk tiu
#LoLjjogLfpw . J}a et mhdd Fsit pghdpl;c | Foha;t oph f

Fs;bt pfgglt Jla et Nfhgghdpy; thbfggpr\U hd J Li
tztyhj;jafpt hfmd.

godf;fharrptbjjy;

w bt myyd ,wbw Newglt nfhiepy N Wgoyyh fi waf$ba jptqfis
nfhiepy N WL 25K fF Fiwh , U fN z Lk) gbof gddf; fharrptbjjy;
Ki wgadgLfpd.

ngl Nbya goldqgfi sg; gmbf Tk> fhwwy pled
w;dkw\kwvuw, Myt™ hy; Mfatw wg;

;njog; Elgitj tphpg wh K
hk; mit:cwl K
hUs

d;, mjy; gadgLJ;gng,,U
\ANngugG thy;

Ry
sty; kwnwhU nghUshy;c | ft uggLk; epol. c jhe kh
rahfr;nraygl bt ePuc wlRf pvJ.

uwgge ; N nwhU nghUsp;Jfsfs; (t hA>eFkk; myydJ
ftuggLk; epoT.

chf>xU Rz z | ;Jz bid efPew i a;ﬁ)s ka;l\th mj d;
e ew %yf$ ; g fthed nfhsfpw. , i kap; fi ugghd;
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CENTR

. vdN> Cwitjj Rezfflbapd
epkHf Tk; nj hék;

Ength xU fyi tarZYss
wi dg; ngwvblf Fk; vdw |
g; grbmm Lffg; gadgLf
ggi | apy; nrayng, gyN W tifa t
oo f Ki wvdgd vsp kahd ti fahFk;

jhs;tz z ggbp f Ki w.

vOJk; i kag; c ssgy , gbp nj
xUJspOJk; i k (r ;o , loggLfmd . ,ejj; jhs;
fhHiggl Lsst Wy Fej ;o . fUgGem kmj d; gFjphaq
gl . jhspl; ; ; hxhagfs; mjD
nryyggl Lg[bpfal | f

ugghdwaqfsp, , ' ; jdi knfhe LSSJ
nt t ; t uggl

LffxUt z z ggpw f | ;

_ guget
Iffp%ngwwtz Z 99 i kakhdd %d W haqf i

,w LmyyJmjwENewgl b Jla nghUsfs: NrhejxUgbjjhdfyitNafi uy; MFk;
xUfi wyp; vejg; nghUs; Fi wejmsT (epway) c ssN hmJfi unghUnsd Tkwej g;
nghUs ;mjpms Tep way;c ssN hmJfi ugghd; vd Tk; mi of f ggLf pw .

fi unghUs;+fi ugghd;—fi ury;
vLj JffhHL :c gGreR —c g ;fi uy;

Jfsfsp; msitg, nghWJ#$i wyfs; %dWi fgglLk;
xUnraygh bd; %yk; ehk; mw hk; rhffi uf; fi wiy ¢ wW
njspr‘d fiwyh ,Uggi jf;fhz KbAK; NkYK; mffi uyp;Jfsfs;
ffl uy;cz i kf;fi uy vd g Lf|wJ
;. el ; fyltlavLJ.,anfmthy;mJl\kfk Nghd WN hdWk; ,tti fahd
fluy vd ggLf pw .
t eHy; fyka[\gm>nJHffJ;g fygfyhd fyit cUthpd. rpw
o; md; Ezzp Jfsfs; mbag; gbfdnd. ,ffi uy; njhyfy;

njhafys$okffi wy;kwik;c z i kf;fi wYffplahd N WgHL

gz G nj gt y; $okffi uy; czikf;fiuy;

Jfsp;c Ut msT >100 nm 1 ypled 100 nm <100 nm

tbfib gbjjy; , aYkl , ayhl , ayhl

fsts;gbjy; jhdhf N gbAKk; i ka tgffk; gbahl
nraj hy ; gbAKk;

N hwnk; xspc IGFHJ %Fjpxsp CLUtf;[xspCLWf;$baJ
baJ

bz thy;tpsT fhe gbtpw . fhz gbfmd fhe gogj §iy

Jfsfs;tplTjy; tpTtjpiy nkJt hf t pTfmp N fkhf t pTf

gousd@d;, affk; fre ghfyhk; fhe gbf fhe ghfyhk; /
fre gogj iy

jdik gy gbj jhdi t gy gbj jhdi t xU gbgjjhdit
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$okf;fi wyfs;

$okf; fiuwy; vdgd gup epyi k kwhk; guy; Clfk; nfre I gygbjjhd
mi kgghFKk;

g epyi k myyd guy; Clfk; Mfpit jg kky jptk; myyd tbAtH
, Uffyhksnkh jk;viL ti fahd NVVgIt$L|ffs rh j pk;

gpuisd@d;, affk;

J xU , affg; gz ghFks> $okf;fi wyfi snrwikpfEz Ne hifpahy;
$okJstfs,, ququHqufWWepyag rehf Tk; N f khf Tk; efke,]
fhe KbAk; , e;efl‘ngusdyad ef T (m )gpusdpd,, af f k; vdggLf
gous d@d; ,affjjmEf; fhe kKhf mi kt Jgut y;
ZoyliﬁyV\ﬁSId;gut aepyi k %yf$Wfs rkep yawwKi wapy ; Nkh pnf hs

z tpsT
xUt Yt hdxspfw w a $ okf ; i uwyp; t opanrYj J kNghl xs

i j i aghht{KbAK; vdgljbzthy (1 869) vdgth fz | wejhh
s vdWk; mtt hWks pk; ghjbzthy FtpftbTvdWk; mi of
aepo z;kffluygcztht”y;y
- X

Tc
Urpg i f $ okk;

vdgdxdWd; xdWyth ,w bjptqfi sr; Nbhggjohy; c¢ UthFk;
rga i fahdfyi t MFK; , J

pep yi kkwik; gu y; Clfjjp; ,ayfep yi ambggi | ahf f; nfhz L
stifggljjy;

gupepyi k| gu fy vLjJffHL
Kk;
K;

K;
; c N\yhffyittpycabejfwsstz zf;
fzsz
the ki kXlilap;ntzikg;gFjp
afs> J}rp
KK ' japghyhi 1ff1b>n[yyp
K; . ghy st z za;eF?vz nz a;fyit

; | Y%oLgd pgd gk f k
kk; 1] i N fsul b
K; ' N hgCEi ut bt ggl £ eR,

,ayght N fyggjwiy. ghykk;vdgd yjj@;thijaypled ngwggltj hFk;

jd; mhijk; ghyhty; (ghy; vdgJ nfhOgks eBk; fyej xU ghykjjpF
vLj JffHthFk) vdgglk; jptf; fyit ghykkhf khwf $ba  epoT ghy kkhfy;
vdggLf . ghysnt z nz a;>ghyFotpK_I'; lap; kQrsfU> the ks>, Uky; kUeJ >
KfgGrR>  GerpnfhyypUed; Nghdw tghy;  kjjmfhd ry nghl t hd
vLj J ffH LfshFk;

ghykqfsp;tiffs;

,w Ljptqfs; fyed nttNW tifahd ghykgfi s c Ut hf Ffplwd.
vLjJffhHthvz nz a; kwwk; eR , iz Lk;fyeJeRy;vz nz a; vdwghy kk; ¢ Ut bf pu .
(v/elvih ghyFotp ,qgFvz nz aj; Jsps; ely; gu AssdmyyJvz nz ap; eR
vdwghy kji jc Ut i Ffpdwd. (ePv —vfh ntz nz a) , qFvz nz ay; eRyut @\ss J.
cz TgigglLjJdk; KiwkUeJfse NyNtmay; kwk; gyKffakhdnjhopmh yfsp;
glykqtsp;gadghifs ;kpejmst g;fhz ggLfpwnd.
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ITHmwp @y ;
myF - 11
mZ mi kgiG

mwK f k;

xU Foeij nghki kaps; cssijf; fhz

mZ ffspsNs css Jfsfs; vddntdgij
mZ ty; mikffggl bUf{wnd vd gi j Ak; .
tgfFtjwh gy mwbpyhshfs;gyNWmZ fnfhsi

mt w\s; lhytdp; mZ fpfhsi f kwk; N .N jhkrdp; nf ;

t Foggy; gbjJsNshk; kww gw mZ f; nfhsiffi sAks ; mbggi | ;
stflsAk g jjp; gapPpW mjJdfsfs; mZfispy; i keJssd
vdgi j Ak; f wighk;;

&
Utpdr; RwMss Mhgblfsp;
k;br; rova  Neh kp ; stfshd
pipngww jqfjjfL mZ Ma ,T

d;

M

hidi
Tks vspy; jflnff; $b Tk

mj
N
j nf

fwmt hyftdpjhh
s; jafj; jflbDs; CLUtp NelNH Lg; gh japy;

. ry Mygh Jfsfs; NelNNH Lg; gh jay; ,UeJ rW Nhzjjy; tpffk;
mi |l ejd.
. kpf;Fi wej MyghdJdfsfs;tej gh jadlyNa jpggomD ggggl td.

j Mygh Jfsfs; rpwi | Ak; Mat @; KbTfi s nghli kggLjjp xU mZ f;
nfhs;fapd & Mght c Uthphy ,JN & Mg mZ i; nfhsif vdW
mi of f ggLf pw .

& hNghht mZ fpfhsi f:
,ef mZ fnfhsi fap;Kffaf;fUjJffs;
. mZ t p;ngUkgFjpnt wpkhf c ssJ.
. mZ tp;i kajjp¥ss mjp Nehkp ;R kAi la gFjpc | fU vdggLfpd.
. mZ tp;msit xgghkNh) clfUt@;msT kprrpajhf ¢ ssd.
. vyftudfs;c lfUi tr;Rmpt Uk;t It ggh j Mhgb;vdw of f ggLf pw .

. xIL nkhjkhf xU mZ elLepy thaejd MFk; mjhd> mZt¥ss
ONH thdfs; kwk;vyftudfsp;vz z pi f rkkh , Uf Fk;

& h\ghbd ; mZ  mi kgG #ha FLkgjjp; mi kghghh xjJdssJd. #ha FLkgjjp;
i kajjpmiFk; #haidr; Rwp mjd; Nhsfs; RoytijgNgy xU mZ tp:
i ka) jgfFk;c 1fUtpdr;RwAss MhgpLisp; de vyftmdts;RodeV\d.

& Nghh mZ f;nfhsi ffs;t Lk(Xs;
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CHENNAI

kpfhejf nfhsi fggb> Nfkh ,aqfp; nfhz bUf Fk; vyflund; njH heJ Mwni y
,off Nz Lk; ,t1thW Mwn y ,oggjhy;>vyft;fd mefU|tr Rww Uk; gh j
RUgfp ,WRy: mZ ffUtDs; tp Nz Lik; ,tthW epogjhy; mZ mjd;
epygdjdi kia , off Nehhk; Mdhy; mZ epygﬁ],Jd;k cilad. , jdhy;
&j gL nfhsif mZ tpsepygd;jdikiatpff ,aytmiy.

Nghhal ; mZ f;nfhsi f:

1913Mk; Mz bys nldkhif; el i lr; NNhej efP] Nghhy vDk; , awgay hs
epyggj; jdi ki a eahaggLjdtjwh Gma mZf; nfhsifapd c
mjd;Kffpf;fUjJffs;

. xhmZ ty;vyfludfs;epyahd tliggh jag;mZ ffUi tr; Rwmwpt Uf pdynd.
,tylbggh jfs;Mhgpbfs;myyd mww ;kltqgfs;vd mi of fgglLfpwnd.

- xNu tltgghjag vyfiudfs; Rmw t Ui fag; Mwv y , oggNh myyJ
WgN h, yiy.

. xU Mww ; klterbeFk vyftuhd cah myyJd Fiwe Mww; klljjpf
ef UK; Ngnd Mwwi y WWN h myyJ ,ofhonraAk

,t1ltgghi jfs;1,234 myyd KL.MN vdg;ngahbggLfpind.

clfuUt pf mehkag,,UkaKﬂSL( 1) Fiwej mwmy cilad. L, M, N

Mf@ad mLjj c ah, Mww ; Kl fs; MFk; clfUtyfed njh yT
mj b hd Fk; Nng>MF@rbbd MWy k ; erbhbwa xt pt (U MhgpLk; ep yahd Mwwy ;
mstpdﬁg, ngwlggi Iy > mt wi w Mwgy; epy myyJ Mwpy; kitqfs; vd Nghh
mi 0j j

NghhymZ f;nfhsi fap;Fi wghLfs;

i ldd; kwwk; i © lgd; Nghdw (He*, Li?t, Be*) madpSfF kI LNk Nghha ;
mZ fnfhsi f nghUedk; ,ef mZ fnfhsi f>gy vyftudfis cila mZ f{SfF
tpwhffk;nraagglt giy.

ep\dund ; f 2 Lglbgﬁ

1932 , y; N K] ;rhth; vdaDk; mwb myhhy nghyak; ¢ IfUi t
fjpw,thFkr\th ONMHthdfSfF ,izahd epwcss Jfsfs;ntspaWi
fz twej

nghy gk; + My gh f |y —f hhgd ; + e+ uhd ;
,jJfstSTF kpR k Wk; ,yiy. ,it e@dtundfs; vdW mi offggltd.
ep\buhdfs;onlvd Fwhf gglfpwd.

eptudfsp;gz Fs;
1. ,eJfs; kd; myyd fhejg; Q/ijlhy tpffkiltjpiy. vdN >

ko Ri kaww eLep) yahd JfshFk
2 mjd;epw 1,676 x 10-24f p(1 amu) MFk,
3

190MK; Mz L mZ tp; c{Uty; elepyjjd
ﬂzﬁﬁggy jRhdpjhy N k] ; riitp; epdih

c

i k |
df; fz

mbggi 1j;Jfsfsp;gz fs;
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HENNAI

gyNW mbggi Ij; Jfsfsphy; fIli kffggllssd. vd@ks vyfluds
; ; ep\bund; Mfa %dW mbggi |j; JfsfSk; mZto; mi kggp dg;
nthtJW; ngUk; gafwWMpwd. mtwwmd; gz Fs; fRo mlitizg;

Fwa P ko R k ep w ep W (grams)
(kpdyF) (amu)
1e0 -1 1/1837 9.1 x 10-28
1H! +1 1 1.6 x 1024
on! 0 1 1.6 x 1024

; ,w b flti kgfo; ghfqfs; cssd. mit clfU kw\k; nt wwp
ss fwyi dg; ghjfshd Mhgp Lf s hFk;

epfsp] ; xU mZtp; clfUty; ONHthdfs; kwk; edbudfs; ($1LH
efspahdfs) frz ggLfpwd.

Mhgp; vyftudfs;c I fUt pdr;Rwpt Uk;tItggh | Mhgp;vdgglk;

mZ t g ; mbggi IJ,stfshd NN thdfspsetudfss>vyftudfs;egfyh >
mZtp; clfUty CSS gw mbggi lj; Jfsfshd: nkrhdfss
e¢\+mblhffs;>Mdbe[A+h:bUHfs;>gHrbUﬂfs

mZ vz ;KwW\K;ep w vz ;

i ldd;mZto;clfUtp;xU GNHLtHh; kI LN ¢
ANHthdfs; cssd. jafjjoa; mZty; 79 G\ | Kd
clfUtpyfFk; GNHthdfsp; vz z pi fNa> md
epz apfp ., jjifa
KffajJtk;thaej vz ;mZ vz ;(GNH Lt hd;vz ) vdggLf pw .

mZ vz;=GNchd;vzz[btf =vnyflud;vz z pi f
xU mZtp; nkhij epwapd GUNLthfs; kll_l\k epz aPQY i y-
clfUty; nkh; ervwa gatsptpw . mZtrni nkh j erDWIa xgghk;
Fi wej epw ag; ngw\s s vnyft;hd;ni ep w GfoZbejj fJ. ONH t hd
e tudfsp; epw rkkhf | hy;>xU Fwogpbt mZ t@; nkhjj epw
ep')wfspl;$ll_ kjggth;,f$IL ki pNg xU mthl;epwvz ;(myydJ epfs
z ) vdW mi of f ggLf pw .

vej xU jdijjprke mZ vz ; jdijjpo; FwaPowk fRoAks epw vz ; NkNy Ak;
Fwogh ggLf pd .

Hemm 6resor bk -
seofio &4 e
e
SIERD) 61 6001

vLjJffhHth>ielyg dp;FwaP 'N
el dp;mZ vz ;=7
el do;epwvz ;=14
xU jdijjYss mZ tp; epw vz ; kwk; mZ vz z pl; NWghL> mj jdijj o ;
mZtpYyss epAtudisp;vz z pifia togqFfpd.
edtudisp vz z pif (n)=epwvz ;(A)- mZ vz ;(2)

s
f

$
S,
%
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vLjJgffhth HMg,y;css epduhdfsp;vz z pif (m={=-;=12

mZ vz ;Z” tbtjjy;Vd;tbti kffgglbssd? Z vdwy;] ] Wy; (Zahl)
n[ khd@a nkhopy; ‘vz ; vdW ngHJs; ‘22 vdgij mZ ] ] Wy, (Atom Zahl)
myyJ mZ vz ; vdyhki. ‘A” vdifpdw FwaP M, n[ hkhdm nkhopp;
khnrd] ] hy; vdfw FwaPLfFg; gjphfACS toKi wap; mwKfk;
nraaggl kssd

xU jdigjjp; mZtp;epwz ;3%>eptudfsp; vzz;btf 2 vdpy; mjd;
mZ vztszszﬂl KWWK ; mjjd}kjjpi ngai uf ;fz Lgpb.

;=mZ vz ;+epdundfsp;vz z pif
;=epwvz ;-e@tundfsp;vz z pif
=39-20=19
mZ vz ;194 f;nfhz | jdpk;nghthpk; MFK;

b uhd ; of pT
;b;v%éngk t1tggh | sg,cIfU|tr Rwp t Ufdwd vdij eP
; xt nt hd W k; vyt sg; of ped epgd y; vy fluhd; of biT
, M W;vyftumlts gf;bx,aJ epggggLt J >

(m) epgeji dfS efpfmd . ,ttpps; vyfiud;
mi kg f hd Nghh; KWAK; ghp pbs ; vd W mi of f ggLf ol wd .

mZto;$Lfsy;vyfltud;ggf PLffhd t ppi s Nghh kwihk; Chp Mf plahh; gol t UKhW
Kd; nkhomdh

tpp (1) : xU tltggh jag;,lanfhsSk; mjpglr vyfludfsp; vz z pif 2n?
vdw t haggh thy; fz ffpggLf . n vdgd Kjdi k Fthz tk; vz ; MFk; (mjh J
clfUtyde) $lbd;thor vz )

Mhgpb ; n,d; vyflond;
vz z pi f vz z pi f 2n2
K 2x12=2
L 2 x22=8
M 2x32=18
N 2x 42 =32

S
sy; css €

mt wwa ; Mwwifsp; VW thporay; vyfludfshy; gbggbahf

Zt|d ntsplt Mhgbbdhy; $Ljyhf vyftludfi sg; ngw Kbej hYk;
, css vyftudfsp; vz z pif 8 fF kphky; , Uff Nz Lk;
>0 vyflodfi sfinfhe | fhyrpk;mZ to;vyflud;gf pl.

K L M N

2 8 8 2

- mYkppk;mZ to; (13 vyfltudfs) vyftound;gfpi tf;fz ffmf.
j BT:
K- Mhgp;=2 vyfludfs;
L- Mhgp;=8 vyfludfs;
M- Mhgp;-3 vyfludfs;
/ mYkgm@jjo;vyftud;mi kgG2>8>3
|ONIH thdfi sAk; e@duhdfi sAk; ,i z fFk; tprahdd |
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<gG tpri af; fTHbYkK; kpTk; typkahdd. ,J Afh h
tpr vd mi of f ggLf pu .

jdiqfsp;mZ mi kggp ;ti ugl tffk;

vihj JffhL:
YO-Mfrpd;mZ tp;ti wgl tpffk;
epwvz ; A=16
mZ vz ;, Z=8
ed+udfspl;vz z pi f =A-7Z=16-8=8
AONhthdfsp;vz z pi f =8
vyflundfsp;vz z pi f =8
vyfltud;of BT =26

mZ ffs; kp Ezzp@a epw vziisg ngWssjhy; mtw w fphky; mstp
Kbahl. mit amu (mZ epw myF) vdWk; mst pggLfpwd. ehNdhkPt h;
vdWk; mst pgglbfadwd. (1 nm = 10°m) mZ ffs; kpTk; Ez z @ nghUs Hhf
cssjhy; mit ] Ndpg; vyftod; @ kfNh Nhg; (SEM) %Y K;
ghhi t apgglLfpwd.

, iz jjmd;vyflud;

NkNy css vLJJfbey Mfrpd; mZ tp; nts pblt
cssd vdgij ehk; fhe yrk, , ¢ mW vyft;hdf
mi of f ggLf o wd .

lrmahf css
css vyftodfs; ,izjpd; vyfl -
Njpgz &s; mtwd,,lzm’d,vyftmdf
kIR N jpt pdap;gaN wipwd.

ntspltiggh jag;rk vz z pi fap; vyftu‘d ilajd;kqts xNu kh a hd
gz Xi sf; nfrz bUf Fk; N Wol t VZZFDI;f z jpd; vyftLhdfls cila
jdigfs;ntt NWgz i sf;nfhe bUf Fk;

1,2 myyJ 3 ,izjpd;vyftudfis cila jdiqgfs; (i~ ldidj;jtpmd)
,vdggLfpiwd. ntsp$lby;4 Kjy;7vyftudfs;tiunfhz | jdpqfs;
;vd ggLf piwd .

mZ t o; cIfUtthe fi
j

s,z jmd;vdgd mjjdpk; kwawhd jdijJdld; NUK; jsdp; msT
Y K; mJ ijtpdag ggF ngWk; vyftud;vz z ;b;ffF rkkHf , Uf Fk;
Nghdw , iz jpd; vyfundfis cila jdiqgfsp; ,izjmpd; 1,2 3 4

, UFFk; xU jdijjpl; , iz jpd; vyfludfs; 5 6 7 Mf , Uejhy; mjd;
jmd ;3,21 MEN |, UfFFk; mjhtd mZ epygdjdikia milaj;Nitahd
thdfi sg; ngw Ki wNa3,21 vyfludfs;Nitgglfadwl. mZtpg;ntsp$L
ht vyftundfshy;epggggl bUggd >mjjdixjje;, i zjmd; G| mak; MFk;

vih eahdp; vyftud; tbti kgG 28 (KbT ngww). mjdhys> mjd; ,i z jpd;
G [ pk; MFk;

ka

1Kjy;20tiucss jdiqfsp;vyflohd;gf pl:
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8 B o NO OGO AN |

& ®

mgaﬁaz

e Gy
2 _Gamsn
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ExZ2Quue0e2FF FnozonefrcFx
N
N NN NNNWDNDNDNWRBNMNWDNWDNMNNDRNNDNDNNR -

LA T o _(Geonan

fzffP 3
nkfdPak, kwWk;ry/gha;,i z jmi df; Fwogh.

j BT
nkfdPajjo;vyflud;tbti kgG282 mjdhy;mjd;,izjmd;2
ryfgha;vyflond;tbti kgG286 mjdhy;mjd;, iz jmd;2

I NNhN hgF s > 1 Nrhghtf s ; kwik; | NNhN hd f s ;

| NNPN hgiX s ;

,aw;fag;>rg ;mZ ffs;xNumZ vz iz Ak;ntt NWepwvz iz Ak;
ng ggd mi k;fhngLssJ vhjJffHth> i " ldd; mZtp; %dW
tpkhd mZ ffs; frhe gbfggl bssd.

K;%dW mZ ffsp;mZ vz ;i>Mdhy;ep wvz ;Ki wNa 1>2 kw\k;3 MFk; , i t
| NPN hgF s; vdW mi of fggLf pwd. NkYk;ry vLjJffh Lfs; 1 fhgd; C,0C2
FNs bl ; 2c,¥c
, € vlLjJffhlfsp;mbggi lay;l NhNhgGvdgd>xjj mZ vz iz AksN Wyl t

i z Ak; nfhzt xU Jdmjpl nttNW mZ ffs; vdggLfpd. ,it

epygq Jd;k cilait KWK ; epng]; jdi kawwi t .
;eff [ kf Ff; fhz k; mtwwl; mZ ffUt¥ss $Ljy;

N hgCs; fipaffj; jdi ki ag; ngwmbdggj hy > mi t

vihjJffHth> mZffU ciya |n| %y khf@a ANdpk; - 285 kwhk; fjpt PR
roppi ray;gadgljjoggbk; N hghyt;- 60 Mf @i t fpppff I NFhN hgtf s ; MFK;
| Nrhghtt s ;
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(APPE LD

CENTR

CHENNAI

fhyrpk; (mZ vz ;200 kwWk; Mhf hd; (mZ vz ;18) Mfat w wi;f UJ N HK;

,tww; nttNW vz z pifag; GONHEhdfs; kwk; vyftudfs; cssd. Mdhys
,ttpz L jdpaqgfsp; epw vz ; 40 MFk; Mifahys , t wwa; em#sam vz Z k;
Xjj mstpdg; ngwWssd. ,it | Nhghfs; vdgglk; tthwhf Xjj epw
vz fi sAk; NWglt mZ vz fi sAk; nfhz | nttNWJdﬂxqfspl mZ ffs;
I Nrhghtf s ; vd ggLk;

flil tpy; tppag; gadglLjjpt vdgd NNy vdTksp vdgd fRo vdTk;
nfhs N hk; | NANhg&fs; \kNy css epwz ; khwapjjy; | Nhghif s; f Ro
css mZ vz ;khwapjjy;

NoudYss edtundfsp;vz z pi f 11-5=6
fhgdpyss eptudfsp;vz z pi f =12-6=6
Newfz | jdpqgfshd Nghuds> fhgd; Mfpit xjj vz z pifap; eptudfi sg;
. Mdhy; G\hthd; vz z pi f N WiLtjhy; mtwd; mZ vz fSKk;
obwd. ,tthwf xjj epdud; vz z pif nflet nttNW jdpgfspd;
mZ ffs;| NhN hdfs;vdgglLk;

feffzl INPNK;,i zfsp;khjwwa ti u.
1. /Gohd; &ephd;
2 Nhbak; &nkf d Pak;
3. mYkpgpk; &rypd;

Njp;NHif tpps;

17Mk; E}wwez by ; U nghUi s kwnwhU nghUs hf khw\k; Ki wfi
fz twa Kwgltdh ;gwva Mat @ ;nghOd ry Kffpf;fUjJffi
ngmlfkgthmdh, Lijggl; fUjJffNs  NHif tpps; M
mitfshdit

f;
g;
k.

3

S
S
F

ef led tpps ppi s g; gwnp Vg eBf s; mwej JggR s; NkYk;
: Fiay:tsfiktf:fh Nghk:

ngUffy;tpp tpp
, e tpahdd 1804 Mk;Mz by;[ hd;lhytd;vdgt uy; KdnkhopggltJ.

,ttpad; $whggbA kwi\k; B vdw , iz L jdiqgfs; xdwifr; Nhed > xd W Fk;
Newglt Nhkgfi s ¢ Ut ifFk; nghOJ A- d; epwahdd B- d; epwNahL vsp
trbpmy N hej pJf Fk; _ _

Jjid tefFtjwE t8fzt vLjJffHi1f;fre Nohk;

fhgdsMfrpd;cld;,izeJ fhgd; NkhdhiirL (CO) kwik; fhgd;i | MfirL
(CO2) vdw, U MfirLfisj;jUfmd.

xU Fwogbp! epwAss fhgDlds Mirpd;,iz el c Uthk; fhgd; Nehdhfi rL
(CO) kwk;fhgd;i | MfirL (CO) Mfpt wwy;css Mirpdp;epwtppk;l:2.

[ Nrkk; [ fhpgdd; | Mfrpdp; [ epw |
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CO 12 16
COs 12 32

NkYk; xU vBhjJffhHil vihjJf;nfhsNbW; ry/fgh>MfrpDId;tpd Ged ry/gh
il MfirL kw\k; ryfgh Iftu Mfiril c UthFk; SO kwk; SOsMf @t wwy ;
css Mfrpdpd;epyahd epwtppk;2:3.

th;bpt
Hma] hmrh(1792) vdgt hji yf&tpp tppag; gwwd;$wd

ao; $WAggb=, w L khWwglt jdpqgfs; jdpjdpa xNu ep wAss  %dwhit J
jJ|d N UkNghJ > mt wwal ; ep W sp; t ppk; rkkthh myydJd vs@a ngUffy;

pjjdyh, Uf FkT.

fRO nfhLffgglbss %dW jdikqgfshd i~ I dsMfrpd; kwik; fhgi d fUjjm;
nfhs N hk;

,qF>i " o d; kwk; Mirpd; xjj epwAss fhgDId;tpdCGe) kPN d; (CHy)
Kwik; fhhgd ;i | MEi ri | (CO2)j Uf pw .

N hkqf s ; z AK; , Iz AK;ep w
af s;

CHq 12

CO, 12

xNu ep wAs s f Dld;,i z AK;ntt N W

epwmstpdf; nhzt i‘ lof d; (4 p kwk; 4:32(or)1:8

Mf] pdp; (3 p }ﬁ k;

, NNohy i ~ 1 d;Mf] pDk;,i ze) eBd (HO)c Ut f Ffpwd.

il d;kwWk; Mf] pd; epwfspl;t;bn')k;=2:16(or)1:8
() kw\k; (2 Mfptwwl; tppqgfs; rkkhf cssd. vdN> ji yf@; tpp tpp
egptggl LssJ.

NYlrhtfp;gUkd;, iz gGtpp

t PAffs; t pdGa@k; Nghl> mt wwa ; gUkdfs; mttpdapg; tpsnghUsfsp;
gUKDfF vsma KO vz ;tppjjp;, Uka (t hPAffs;gUkdfs;xNu nt ggepy kwik;
mOjjjjw:mstbgglk;glrj}py)

,w L gUkdfs; nfhzt i  Idds xU gUkd; nfhe t Mfrp [ d; d;
J ,w bt gUkdfs;nflret et pa cUthFfpgw. mjh J>gUkdpy;t hA
vdw KO vz ;tppjpp;c ssd.

Fthe tk;vz fs;

mZty; css xtnth vyfludp; jdpjdi k mjd; endF Fthz tk; vz fsp;
mbggi | aply N mi kAK;

[Fthe Tk;vz ; [FwaP  [mweJ nfhsSjy;

f
t
d;
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Kjdi k Ft hz | k; Kidi k Mww ; kit k;
VZ
N hz cejf; i
Ft he tk;vz ;
fhej Fthz tk;vz ; m
RowpFt hz t k;vz ; s

e@fs; xU flibljj; ,1jijf; FwhFk; NghJ> vggb glbaypt Bs? mJ vej
el bYssdJ. vej khegjjpssd.vej efujpssd kwk;vej , Uggpbk; kwk; nj U
, Waht - cqgfs; fjT vz; mijg NyN xU mZtyss vyfludfsp;
mi kt pj i j Ak;ehk; Fwbfyhk;

mZtp; csspfFk; mZ Mhggbly; kwk; vyfludfsp; tbti kgG kwhk;
NWhHilf;FwbFk;vz fs;“Fthe tk;vz fs? vdgglLk;

epdty;nfhsf:
« & hNghpd ;Mygh Jfsfsp;rpwy ;Nhid>mZ f{U fz Lgbggef t pjptJ.
n[.rAtp;-clfUty;epthdfs;cssijf;fz Lgbjjhn

epw vz ; vdgd ONHIhd; kwk; ept+udfsp; nkhhj vz z pifi af;
Fwogj hFk;

nt spGv Mww ;kltjjg;css vyfloudfss, iz jpd;vyfloudfs;vdgglk;
mZ tp;,iz Ak;jpdhdd ,i z jmd;vdgglk;

xNumZ vz ;kwk;ntt N Wepwvz fisf;nfret xNujdijjp;mZ ffs;
| NFhN hg; vd gglLk;

xNu epw vzizAkenttNW mZ vziz Ak;nfhzt nttNW jdgjja;
mZ ffs ;| Nhghh; vd ggLk;

ttNWmMmZ vz ; kKwK;epw vz ;
hdfs;vdggLfowd.

xNu vz z pi fag;edtudfi s Ak; Mdhy
nflre t nttNWjdijjpo;mZ ffs;I N

‘N
hN
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9hmwp @y ;
NjRppy;
myF 12

jdpqgfsp;tifgghb mittiz
mwi f k;

etk; , ej cyfg;ogytifj;jdi kAila nghUsfNshL , Uff

jdqgfs;ntt NWKiwag;,i z eji kahy; c Uthdit. vy

jdi k kwk; gz Gspy; jdp; jdi k cilait. xdW Ne}

,jjdpqgfi snayyhk; mtwwmd; gz Fsp; mbggllap,

mwhfs; xU topaj; ; nfhz bUejdh; 1800

mwaggl bUejd. 185 , vy; jdigfsh@ad.

mwaggltssd. Glg& jdpqfisf; fz LgpfFk;

gz fisf; Fwpd QGm Gm fz LgbgFi s mwed

xOqFgLjJtJd mwppy; mwQHSTfF fbdkh g;

gz (fsp; mbggi lag; xOqFgLjj ,ths; xU jdpJt

mbggllahff nfth jd;kqfls vspg mi lahsk; fz L mtw;w
Ujdh Lkgfwk,KJy,,dwlugyNmemhrs vLj Ji uj

fU Jffi s , gF fhz Nyhk;

%9“ by ;Kwihyf ;fUjJffs;
PP

Hgmﬁ D

dW jdiqfi s mt wwvd; ep wapl ; mbggi lay; VW t hpo ragy; mLf Fk; NghJ

t) jdlEjjo; mZ epw kww,uzLJd;kqfsn mZ
j ,Uka vdW $wal | gt
| hgh@ By ; Kd pkhoggl | Kki k t pp a vLj;J| U f oW

vLj J ffH L:KKki k nj hFj () ,y;xdv\lrk;kV\Mk;%dv\kk;dequspﬂ;mZ
$ILr|;uh'r‘p=6.9+39.l/ =23.,qF eLty;css jdpk; Nhbajjp; mZ
mJN >mj ht J

epwapl rurhbF
| hghd Ral ; Kki k tppvd mi offggprvJ

ep wapl ;
ep WAK;

s Leusner 121 Lrufefdlelr wibenw &

(ibeow 651eH (1) beow asnGs (2) (ibeow 651&S (3)

seofiorusen

s Bevp

seofllotusen

sy Hlenm

| Seoflortisd

sem Beop

Li

6.9

Cl

35.5

Ca

40.1

Na

23

Br

799

Sr

87.6

K
Fi Wfs;

39.1

- IhgrdBy; mifhy _
kI LN« Kki kj; jdiqgfi sf;

FILjjw;

126.9

%dW njhFjpspy;
Kbej J .

Ba

fz L gﬂ»ffgglt
N(Yk; vyyh

137.3

jd
diqgf S

Kki k t ppF clgltpiy.

kpf; Fiwej mZ epw kwk; kp mjp mZ
,1jg;gadgljj Kbat giy.

epw nfrzt jdEqfSTF
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epyhejpl;vz K t pp

186 ,y> [hd; eAyhed 56 mwag; glf jdEqfis mtwwvl
mbggi | apy; VWthDra;y xOqfi kjjhhy mt h xtnthU vith J

vith J RUj ak; Kjy; RUJ,rAk (r>u> f>k>g>j>epr) xjjhggd Nghy
jdljo;gz g xjijggijf;fz twejhh, J 'vz ktppvdW mwaggltd.

fref raftPjjy; vz kk; vdgd r>uw f>k>gi3ep , qF Kjypk;filrppk;r
tutijf;fhz yhk; ,ijg, NglbyN edyhejp;vith J jdpk, Gahd; 'F. ,J Kjy;
jdpkhd "H'd jd;gz Gsy;xjjggi jf;fhe yhk;

ef\yhejp;vz kK t ppag;gadgLjjpjdi Nhofi sf;fhe f.
(vih Mg & Ca)
i.F,Mg, C,O,B ii. Al, Si, S, Cl, Ca

Fi Wfs;

w L N Wogl | Jdrkqfs xNu, ljjp;itffgglt epoTfs;ei | ngww. vih
hghy | ; kwik; e

wY k: kKhWgl t gz Gi s
hgtyt > epfys> gyyba
| Fj @y ; kaggltd)

ila

jdpgts;mN njhFjpy;itffgglld
kwik; , hbak; ,it =~ h\ym[d

la ry
gs h bd k;

C
Ky

3

vz k tpphdd fhyrmjijf;fHbYk;mip mZ epwnfhzt jdmqgfSfF
W Tajhf ,yiy.

edyhed mitti z ahdd 5 jdpgf Sffh kILNc Nghggltd. gwfhyjjp;
fz Lobffgglf; $ba1drﬂqufF lkpiy.

t PAffs; (kej tbA.
rmka X] J
itffgolt eahd;

nkz nly®Pp;jdg
189 ,y>,~@ ' ;kap nkz nlyP,Jdlkqupl gz s> mit mZ

ep wapl ; mbggi | a ggLk; NghJ xU Fwggpt i ts;ng g kWgbAK;
tUtlJf fz1lwe ,jd; mbggllag,,thjd;k Mtr; tppa c Ut i {f ol hh;
a

, €] tpp“Jdrkqfsrﬂ,, woRy ; kwWk; N japay; gz (fshd l mt wwol ; Mt Hy | d
nrayghlfi sg;nghWjJd" v df SWpd . ,t hhmej Ney jy; mwagglt 56Jd[kqf|s

, e tppapE;mbgg lay;m mi kj jh,J ]dﬂl mlitti z apl; Uffk;vdggpr\U.
nkz nlyP;jdxk thor mitti z apg;rmgE s ;
e ,jm;vliL eP nquJJf epyfS k; (njhFjps) VO gLfi f myyd fplkll
ep USK;(thpr) fe gglfpind.

e xtpnthd njhFjpFk; , bt Jizj; njhFjps; A kwk; B cz L. xU
njhFjpy;fh gglk;vyyhjdiqgf Skixjj gz gpdg; ngwwf Fk;
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s Laene 12.2 By eonhler sreino aild) siL euensoor
NO. | No. NO. | No. | NO. NO. | NO. | NO.
1|F 8|l 15 | Co&Ni 22 | Br 29 | pd 36| 1 42| Pt&lc 50
2 | Na 9K 16 | Cu 23 | Rb 30 | Ag 37 | Cs 44 | Os 51
10 | Ca 17 | Zn 24 | Sr 31| cd 38 | Ba&V 45| Hg 52
11 | Cr 191Y 25| Ce&la 33| U 40 | Ta 46 | Tl 53
12| T 18 | In 6| zr 32 | sn 39| w 47 | Pb 54
13 | Mn 20 | As 27 | Di&Mo 34| Sb 41 | Nb 48 | Bi 5

0 § 14 | Fe 21 | Se 28 | Ro&Ru 35 | Te 33| Au 49| Th 56

Kjd; Ki wahf jdgqgfs;tmdh rhahd Kiwag;tifggljjggltd.
j gz¢fis cila Jd;kqfs XxNu nj hFjaw; |tffggltd.,J
it vsphif@md.

gz fis cila jdpagfs; xNunjhFjay;i tffgglk ti fggljjggl
ry jdpafs; mtww;wfkd nj hFj ap ; |tffgg| Kbahky ;
twaggl tJ. Vnddwhy ; mtwmfdijdrbfgglt mZ epwjtW M|
fz twaggl L g ; , ej jt W rtpnraaggltd. vih Kjyp; nghyg@]
w14 vd mwaggltJ. ,ij nkz nlyP; kWgbAK; MuraeJ mZ
rb@hd njhFjay;mij i tjjhhy

Ney jy;fz Loopffgglh jdqfSTF vdWmlitiz ap;gjjm
[tdJ. mtvwd,gzﬁ‘ s; $1 Kddwaggltjh mi kejJ. ,J N j
rrpa ,dPbk;diz LtjhE mi kejd. vih nkz nIyP;>mYk|dyak,
thFf,be tuf$ba jdiEqgf STF vih mYkppak;, kwk; vih r
§ hhy l\kYkmwwpI,st,,tthV\jhd;,Uka;vd Kddwp g
jidyNa godh fz Lggbffgglt n[ hkhdak; mtho; $WN r

gz Fsy; mp NWihss jdpqgfSk; xNu njhFjay; i tffggltd. vih
fbd c Nyhfgfshfa nrkG kwik; nt sspnkd;c Nyhqgf shf@a N hbak; kwk;
nghthr@j N hL xNunjhFjay;itffggltd.

20’1 _susmetor 123 cuostno_sBalleht Sevfilo 24’1 eusneuor

I-I_ﬂ- Vi vii v

Oxide RO R. O RO, RO RO, RO RO
Hydr d RH RH, RH, RH RH, RH RH e
Pennds £ A B z A B |/ I A A B | A B Transition series
H

L - - | - | -
Be |B : iN (o] |F
110.81
Mg Al Si > s <l
22.99 24.: 28.09 30.974 32. 35.453
Ca S v c: QMn

Sc,

Mo fc

95.94 99 Ru

- Te 101.07
112.40

Ba L 3 ] w

137 34 2 78. | 180.95 3.85 Os

i 190.2

200.59
Fr Ac Pa RS
223 22 227 232 231 238

Il DfF vdW xU jdp ,lk; nfhffggl Kbatpgiy.
il dsypj ks Nhbak; kwik; ngh t hrak; Nghd w nkd ; cl\yhfq
njhFjpy;i tffggltd.
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(AP L0

CENTR

$bfnfle N nryYk; mZ epw vDk; tppa ry Nisfsy; fil gbff
Kbat i y. vfh Co&Ni Te &I

INMNhgESTF jdph |, Ik;xJffggltgiy.

nkz plyPp; czik gz G
Kddwp pi (1886)
(1871)

W Fi wa 72 72.59

5.5 5.47

epk; ml h rhkgy ; ml b rikgy ;
Mfi ] bd;FwaP | EsO, Ge O
FNs h ubd; Es Cla Ge Cls

jdi k

et@ fhy jdp thor mitti z :

1913 y>Mafpya , awgayhsh n® dwo Nkhl Ny vdgth jdDila X- fjrp
Nhid %yk; jd[quS[Di gz Fs; mtwwmd; mZ vz izg;nghWyJ , UfF
mt wia ; ep Wi ag; ngh\j J UfthJ vdW eggpjhh ,jd;tpsthf et 8 f
thor mlttlzardJ mZ vzzpi VWt hprap; mlkffggItJ

e et@® fhy mlttiz nkztyPg, mitti z ap; xU tdd gLjjN
nkz tyPg;mlttiz FWe ;mlbti z vdWk;et @ mlittiz ePt mlttiz

mwa ggLf pw .
et® Mithjd tpp

xU jdijjpl; mZ vz zhJ (Z) mtwwyyss OUWHIK
vz z pifia klibk; Fwogipiy mtwwyss vyfloundf
vz z pi fi aAk; Fwoipd. jdpqgfsp;, awgay; kak,NJ
NN thdfsp;vz z pi fi ar;rheji t myy; khwhf vyfi und

i ; vdN et® Mthjd tppa ,tthw $whk; Jdﬂiqfsini,,awgpy,
KWwWk; N jppy; gz Gs;mtwvd; mZ vz fsp;jdi thor nrayghlfshFk). |, e
et® tppaitjyd et® jd thpr mitiz cUthifggltd.

e thhr jdix mitti z mi kggpl ;rpgeE s ;
e midjJdj; jdpqfSk; mtwwd; mjphdbFk; mZ vz z pf  VwnhawiNghy ;
mi kffggl Lssd.
jdi mitti z ay;jdEqgfs;fplkltkhf thprggljjoglt mi kgG't hp rfs?
vd mi of fggLfp . nkhjjk;VO thprfs;c ssd.

fsd; (Neh kip; Ri k)
sp; (vib kp; R k)
BRYy; gz Gs; mt wal;
spl vz z pi fi aAk;

s
o

jdpqgfs; mtwwl; mZ ffsy; css $Lfspg; vzz piffSTF Vwg
thprfsy;mi kffgglLk;

jdi thor mitti z ag; Nkypled 8 nrgFjjhf css gjjpnjhFjps;
vdggLk; jdix mliti z ag;18 njhFjps;c ssd.

xtpthU njhFjapk;css jdigfsp; gz g Wy , it gy FlLkgqfshg;
obbfggl Lssd.

8@ jdik thor njhFjps;
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njhFjps;

fhuc N\yhqgfs;

2 fhukz ;c N\yhqgfs;

3to 12 ,ilepy c NvHqts;

13 Nghund ; FLkgk;

14 f hhgd ; FLkgk;

15 i eld d;FLkgk;

16 Mf] pd;(m) riy N hd; FLkgk;
17 ~ hy[dfs;/ c gg@ps;

18 mha t hA / kej t hA

jdpqfi s njhFjpsh thprg;gljdjy;
xU jdijjg; mtwwd; vyfludfs; clfUitr; Ry $Lfsy; itffggllssd

vdgi j ehk; mw;Nrk xtnthU $ Lk; xdmeyJ mjwF Newglt Jiz f;$Lfi sf;
nfhz LssJ., twwy;vyfiudfs;xU Fwogb! ti fay;epgggglf dnd.

, e Jizf;$Lfs;s p, dkwk;f MFk; Ji z f$§Lfsp;vyfludfs;itffggllss
mi kggp ; mbggi lay; jdigfs; s, p, d kwwk; f vd edF Ji z j; njhFjpshg;
g f ggl Lssd.

1. s— njhFjpjdiqfs; njhFjp1 kwik; 2, y
fi lrpvyftudhdd s Ji z f; $1by; f
njhFjp jdiqfs; vdW mi of f ggLf |dwd ,
dpqfs; chhf fshFk; ,it eBld; t

' Ika, rbgG rhaji |

j dikqfi s r8 ki Fk; Nghl

.p njhFjpjdiqfs; ,it [ ; Kjiy;18 njhFjps;tiucssd.

twwy; Nghuhds fhgds i ely d ; FLkgk; kwWk; kej
thAfts; ( Pak; jtp) miqFk; i ppJt  jdmafs; vdW
mi of f ggLf Pwd. p njhFjp nghma mst jdpgfsp; rgf kkhFk;
,ef xU njhFjay; klLNc ¢ Nvhgf s> mNyHf qf s ; kwik; ¢ Ny H g; Nghy s ;
vdw %dW ti fgghlk;fhz gglLfpowd.

. d - njhFjp jdiqgfs; ,it 3 Kjy; 12 njhFjptiu css jd@qfis
csslffpd. ,it jdi mlitiz ap; i kajjg; fhz ggLfpwd. , t wwa;
gz ¥s;s nfhFjp kw\k; pnjhFjpjdpqfSfF ,ilay; fhz ggLk; vdN >
, it ,ilepyj;jdmgfs;vd mi of fgglLfpwd.

. f- njhFjpjdpagfs; ,it yhejdjij mLjJdss yheji dLfs; vdgglLk; 14
jd[quISAk bedj[] mLjJss Mfbi dLfs; vdgglLk; 14 jdiqfi s Ak;
csslffmjh ,|t ] dix thor mlttlzag, mbgghf j j W ;
|tffggILssd [ cs;,ilepyj;jdpqgfs;vdWk; mi of {f ggLfplwd.

et® jdx thor mitti z ap;rpgE s ;

s ., € mlttiz mZ tpo; kpej mbggi 1j; jdi kahd mZ vz | z
mbggi | ahff;nfhz tJ.
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(APPE LD

CENTR

CHENNAI

,J jdijjp;mi ktpjijAk;mZ mi kgi gAk;njspH xUqgfpz ffm.

xtnthU thor Kbt Jk;t hg;nghUjjkhdd. xU thprag;mZ vz ;mjphdf
mjphdf Mwwy ;$Lfs;kej t hA tUk;ti unkdthf epk pwd.

,J epdty;itjdf;nfhstjwhk;kWgb ¢ Ut i Ft jwhk;vspad.

xtnthU njhFjAk; jwhhG cilad. ,jdhy;di z j;njhFjps; N z |H; vd
KbT nraaggltJ.

xU jdigjjpl; I NINhg&Es; xNumZ vzizf;nfre Lssjhy; mt wwwfF xNu
mi kt pk; NghJ k;vd vLj Jf;nfhssggltd.

vl b nj hFJ[apI (nkz plyP; mltti z) mi kt pKk; rhpvd eggpfggltd.
Jdlkqfspl gz fs; mtwwmd; tyJ kwk; ,1JGK; css
fF , 1 1ggltjh cssjhy; mit eLty; nfhz L

, mlttiz ¢ Nhqfi sAk; mNyhfqfi sAk; Jdp, jdphf  gbdfpw .
mN,/hqus mlitti z ap;Nky;tyd %I yag;mi keJssd

; o Ik kimp i tffggl bUej jdpqgfs; mi djJdk; rhp
,jjg; 1 tffoglkssd. Vnddwy; ,it mZ

yheji dLfSk; Mfbi dLfSk; mlitti z ap; mbag; i tffggltjw rhahd
fhz k;nfhffggltd

jdik thbr mlittiz ag;i |y dp;epyggh:

i ldd; kpTk; Nyrhd> rpya kwk; jdixk thor mitti z ag; Kjy; jdikhFk;
,jDila mZ mikgG(S) kpTk;vsad. ,d mltti z ag;xU jdp

Jizf;$Lfsp;vyfludp;vz z pi f

$Lfsp;vz ; 1(K) | 2(L) 3 (M)

Jiz f;$L 1s |25 |[2p [3s |3p |3d 4d | 4f

mjpglr vyfltudfs; 2 2 |6 2 |6 |10 10 |14

mjpglr vyfioudfs; 2 8 18

,ljjw;ecssd., it fhuc Ny k;kwk; ™ hy[dp;9zigjdDs;nfte Lssd.

1. i 1dd;jdJd xNu vyfteh d ,o0eJ fhu ¢ NHqfi sg; Nghy Neh kg ;
mad@aht (H*) khWk;jdi k ci lad.

,J N y[dfs; (c gg@ps) Nghy xU vyfohi dg; ngW i ° 1§ ufsh (H)
khWk;jdi k nfhz LssJ.

3. fhuc Nyhfgfs;jpg kgfs; mN Nisapg;i  |lud;xUthA.

vaN jdix thor mittizag; i lddo; epyggh ,dDk; rhxirf FhaN .
Vnddwhy ;i ° Il dp;gz &s;jdpjdi k nfhz {itahFk;

kej thAffsp;ep ygghL:
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[APF’ Lo

S ENTRE

hd; kwk; 18 Mk; njhFjapy; ¢ ss Ni hd;

kej thAffs;vd mi offg;gLfpwd. , it
;mttsT vspy;tpd Gbjpiy. vdN >, it

. NkYks ,it Kkpr; rpqa mst py Na
ffs;vdWk; mi of f ggLfowd.

;Nghy s ;

brkhd > f kgahf ePtf$ba>jflH mbfff$ba.
kprhyijAk; fljjf; $ba jdi kAilait.
Sk; miw ntgg epyap; jg kkhf N, Uf Fk;
;ngha L 1jijf; nfre Lssd. it f8ffztthw

fhuc Ny agfs; vih ypjpk;Kjy;gudrpk;ti u
fhukz ;c Nyhfqfs; vih ngupak;Kjy;Nbak;ti u
i lepy c NyhWqfs; vih njhFjplIBKjy;IIAti u
Pnj HFj pj dqf s ;v.fh Al Ga,In, Tl, Sn, Pb kwik; Bi.

mNy H gf s ;

mNy hf khdJ gs gs ggww> nkdi kahd> f kgaht ePt Kbah > jfl mbf{ Kbah >
kprhg §jf; fljjh jdi kAi lalJ. NW pkhf; $wahy>c Ny g; gz G, yyh
jdlqgfs; ahThNk mNyhqgfshFk; vih mNyhqgfs; p njhFjpp; KkIEN
mi kffgglbssd. pnjhFjpmNyhfqgfs;: CN,O P S Se, N y[ dfs; (F, Cl, Br kwk;
I) kw\k; kej t hAffs; (He-Rn).

c NP g;Nghy s ;

c Ny H k; kwWk; mNyhk; Mfat wwd; gz Gisf;nfretit c Nyh g NghypshFk;
vih Nghuhd s> Mhrd p;

c N\yHf;fyit:

fK. 3500 y; kffs; nt z fyk;

c N\yhif; fyitia cUthFtJ

UejJdjhd; , dW ehk; gadglj Jk;
; fyit vdgd xdwwk
>edF fyffgglL ¢ Nyhf
,c NyhHqgfSid;fyffggl

hff; fyitfs; mit
ffowd. gpji sahdd nrk

tpup; JUggbggd k; mhpJg; Nght Jk; , yiy. mggbNa mhpj hYk;
rops N Nrj ki | Ak;

it Jla cNyhjij tp fbdkh Tk:typkahdjh Tk;, UfFk; vih jqfk;
nrkNghL fyffgglk;NghJ J}a jafjij tp typkahdjh , Uf Fk;

Jla cNynhfjij tp fljJdk; jdik Fiwejit. vih nrkG mjd;
f;fyitfshhpa gpjis kwk; ntzfyjij tp edF ntggk; Kwk;
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(APP#> 10|

CENTRE

CHENNAI

e rgytwwa;c UF epy Jla c Nyhjjp;c UF epyiatp Fi wl. vfh gwR
vdgd <ak;kwk;ntssBjjp;fyit.,jd;c UF epy Fi wT.

epdty;nfhsf:

 IhghBR jdgfi s mtwvd; rbhG mZ ep wap; mbggi | ay; %dW jd@qfs;
nfhz t FOffshfg;gbpjhh (Kki k)

[hd; edyhed 56 njhej jdmqfis mtwwd; mjphdtFk; mZ ep wapl;
mbggi lag;mltti z g;gljj o b

bkptponkz tyP; Mt Hjd mitti z i a Kdpkhogj hh

jdix Mthjd mittizag; 'njhFjp vdggLk; viL nrqFjj gjjpSk;
"thor' vdgglk;VO fplklit thpriSk:cz L.

et® jdix thor mitti z ay; vyyh jdiqf S k; mt wwa ; mj php Fk; mZ
vz z o ;mbggi lag;mi kffggllssd.

s;jdix thor mlitti zag;7thorfshTk; 18 njhFjpsh Tk; gbpJ

mt wyval ; Jizf; $Lfsp; mbggi | apy ; njhFjpsp;
Lssd.

jdigfsp; xUkpj gz g W mit xNu FLkgkh
d.

mip gl rkhf s, p, d kWk; £nj FFj psy; Ki wNa 2> 6>10 kwik; 14 vy ftudfs;
i tffgglfpond.
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Othmwp @y ;
myF- 13- N j pgp z 9G
mwiK f k;

gUgnghUs ol ; fIti kgl ; $Ws; mZ ffs; vdgi j ehk; VwWidN  mwht Hk; kejt hA
mZ tfisj; jtpkww mZffs; rhhe epyay; ,aw fay; jdpJf;
fhz gLt jpiy. vd;ﬁ)k> FOt i mZ ffs; ,ize)J xNu nghUshf;
he tthfoshy iz ffggltnjHFjpa %yf$W vdgglfm .
}yrﬂw,gpszgglbUggIJg Nghy > %y fSwy; c ss
praphy; ,izffgglbUff Nz Lk; vdgJ

fthrrptprl\h N j pgp z 96 vd ggLf pw .

. x U _%yf$wg,csstff|s xdwif NhJ> gpzjd
tprvd ,goh j iy Njogpz gG gwwaN hry; -
; i kg@a k\NW(, Njppdfsd; tiffisg;

Njogbz gGgwa Nhry;-Ylap ;nfhsif:
vitvyflond;t pp

gy jugglt jdpqfsp; mZ ffs; gyNW tifag; ,izeJ Njp Nikafis
cUthFfpwl., eepol gytp@hfi s vOggad.

Vd;mZ ffs;,i z fowd?
mZ ffs;vtthwW,i z fgwd?
Vd;xUrymZ ffs;,izfpwkwit ,iztjpiy?

J Nhdw tph{SfF tplaspFk; law, gy N W
nkhoyaggltd mt WwWAs ; Kff mkhd xdW %yf$Ws; vttt hW
tsfFK;Nbhy;-Ylap ;nfhsi f MFk;

kejt PA vyflud; mi kgiG vdw fUji j mbggi | ahff;nfhz LVd mef
%yf$Wis cU hHFfogwd vdgjid Nhy; ka\k Yiap ; ol
mZ ff{s;jqfSfiplapyh myydJkwwy mZ 1S | Ndh vspg,,l v}
mhpht iz fogwd. mit xUepyahd vyflud; mi kgi gg; ngwmbJggi |
fHLfpd. kejt PAffsp;vyflud; mi kgG‘s nthffggILssd

kej t PAffsp;vyflud;mi kg&a

jdijjo;ngah mZ vz ; $L vyfiud;
mi kgE

- Prk; (He) 2 2

eahd ; (Ne) 10 2,8

Mhf hd ; (Ar) 18 2,8,8

f gt hd ; (Kr) 36 2,8,18,8
nrdhd; (Xe) 54 2,818,18,8
Nul hd ; (Rn) 86 2,8,18,32,18,8

T P@jijjs jtpkww kejthAffs; midjJk; mtwwmd; ,izjpd; $liby; viL
vyfloudfi sg; ngwwdf fadwd. ~ Pak; mZ Tk; KOt Jk; epkga , iz jmd; $1§1g;
ngwwlggj hy snj p; NkKYk; vyftohdfi sr;Nhf , ayh). , tt hwfkejthA mZ ffs;
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,izjpd; $1by; epyahd vyflud; mi kgi gg; ngwmiggj hy ; mltvyft;rdfls
,of Fk; myyJ WwFk; jdiKi ag; ngwwiggi piy. vdN> mtwwl; ,iz jpd;
GerakhFk; kKpTk; kejj;jdi ki af;nfhz bUggihys>mit <«Z %yf$Wi sf; §I
cUthFtjpiy. MIN mit XuZ thAffsth fhz ggLfowd.

ke;thA vyftud; mi kgi g mbggi | ahff; nfhz L> 1916 MKk; Mz by; N hry; Kwk;
dgrh mefspl Njp; Nht;ffofhd nfhsi fi a Kd; nkhogjdh , JN
t ,nfhs:f myyJ viL vyflud;tppdgglfmd. , fnfhsi fggb>
diqfsp;mzZ ffs; KOt Jk;epggggl i , i z jmd;$1i1g;
kejt PAffs; NghdW epyahd vyfiud; mi kgi gg;
mefSId,,lze.,J %y f Wi s CUthfFfpiwd. xU
Iby;css vyfiudfi s kwowhU mZ t pk;, oeN h
'%yk ep yahd kejt hA vyft uhd; mi kgi gg; nngp\U.

xU mZ thdd kwnwh mZ t pk;mjd;, iz jpd;$L vyfltudfis , 0oeNhmyyd
gqfB nraNh ,izjpd; $lby; viLb vyfludfi sg; ngwvf Fk; t psTvlL
vyfluhd;t ppmyyd ‘vz kt ppvd ggLf pd .

jhz khf > Nhbajjpl; mZ vz ; 11. Nhoak; mjd; ,iz jmd; $Ibype) xU

vspy; , oe) epahd; mZ to; vyfiud; mi kgi gg; ngWp . mi | g;

FNshho; mZ t g; vyft;hd mi kg(32>8>7. , Jwk neUf fkhd kej t hAt hd

'vyftr,hd;ml kg; gg; ngw FNshh f F NcYk; Xh vyfiohd; N it gglfpd.

Ns hhal ; mZ  kwpwhU mZt;bk;hJe,J Xh vyftLhd vs p; ngw\ep yahd
;vyfiuhd;mi kgi gg; ngWf pw .

yftudfi s , oeN hmyy J VwNnhep y ahd ,izjmd; $1bidg;
s) ngWM plwd .

vitifmZ ffs; vyftudfi s it vttifmZ ffs;
vyfltudfi sWtyyit?,izjpd;$Iby;jy , i sg; ngwmf FKk;
mZ ffs; vyftudfis ,offtyyit. X ; jyh 5 6> 7
vyftudfi sf;nfhz ImZ ffs;vyf pjdi i it.

epyaww kpdZ flti kgG

j dik; mZ vz ; vyflohd; mi kgG

Nghuhd ; 2,3

ield d; 2,5

Mfrpd; 2.6

N hbak; 2,81

Yiap ; G s mi kg

mZ ffs; ,izeJNHKqfs . [

Pz goy; <Lglfpwd. MEN >, i bund 5 mi kggrwthd
nthJCJtrblkhf ,Uka, ag>, Gss|m| kgt of ;

xUmZ t@; FwaPi | r; Rwyvmnt X

Fwb Fk; mi kgNg Ylap ; G s mni

$Iby; css ,|zah‘hvyft

N hogs spshf Tk; Fwhf gglLfpwd.
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(PP L0

CENTR

%yf$wy; cssnttNWdEqfsp; vyfludfi sf; Fwogj WWGsspi sj;
jtptltmyyj FWFf;FwaPgaz gglLjj ggLfpind.

Yiap ;G s mi koi

j d ik; mZ vz ; vyflud;
mi kg@G

iy d; 1

- Prk; 2

nghy @k; 22

f hhgd ; 2 4

2,5

2,6

i
k;mt wwdl;, iz j@d;vyflod;mi kgi gg; nghf J N WoLf ol wd .
; xdW iz eJNtkqfisc Ut fFk; tpKk; N WoLfpw.

, 1z e
}’UthWNF)”\hgyNWflfal’deggngGS
sd. xU %y f$wy; cssmttlfahdgpz o s;
ggLuggLfldwd . , .
:Fnadrggpﬁ(gﬁvfggpz ofkwW\k; gy rfggp z gGkwnop z gfF s ;
y K,

mad pgp z gia

mad ggp z g&vd gd xUNehkol ; mad;b kwj pkial ; mad p Fk;
g prahy; VwgLk; Pz gMFKk; xUmZ t @ ;
$IbmeedeNMmnymeFl\kwgltvyf phd £ Ns hkwpwhUmZ t ol ;
$ I bwr khwpggLlk;  NghJ aop z ghd c Ut K
mZ Nehkp ; madp aAKk; vyft;h dWk; mZ vj bk ; madp aAk;c Ut hf Ff
xd
f

F
g
b

J

., vyfiuid
R kAss ,e ,wlmadpS [ wnahd WheUqFk; NyhJ
Flgltmadp; gp z gi gc UthfF ol wd . , 9gP z g6
I Nac Ut it j hy; madp; gp z gGvdifEn bs; epykpg;

ad
jhy; epykp; ogpz gddTk; mio gpruJ.
r,hdtlsmbggllahff nf hz LtpffgthJhy,

;mi of f ggLf pw .
madpgp z gfx Ut hy;

AKWAK ; Bvdw , U mZ ffisf; fUJN hK; ep yahdvl Lvyflohd;
mi kgi gt PAMZ t y; xUvyftud; $LjyH TkB mZ t y; xUvyflud; Fi wt hf Tk;
, Uggj Hf f;nf hs Nt hk;

mZ AxUvyftluhi dmZ Bf Fghhik; NghJ U mZ f§Sk;

ep yahd ‘vl Lvyflohdimi kgi gg; ngWplwd. , ef vyflound; ghmww j hy snZ ANehkpl ;
mad @hf TksmZ B vjpko; madph Tk; khWipgwd. vjpup;, kp R kc ss

,ttWmadpSffpl Nac Ut hFk; ep ykd; ft hrpprabdd madpi sg; gpz ffpw.
, J N madpgp z g&vdggLf pw .
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(APPE LD

CENTR

ksnNy hf j j pFk; ,ilhhtélfJ;Ak'ﬁpU.
hkqfs; madpNHqf s ; vdgglLf ol wd .
E%SWJMJihﬁl\yhqus; mNy hfqf S 1 d;

nghJt hf smaz ggp z gtk Uc M/hc j
, t 1 hWmadpgp z gi 9f ; nfre | N
jdpmittiz ay; Kjy; njhFjpd
tpdCed madp; Nhkqfi sc Ut hf Ff

N hbak; FNsh u(NaCl)c Ut hi y;

Nhbajjpol; mZ vz 11 kwk; mjd; vyftuhd; mi kgG 2 8 1 MFk; Nhbak;
mj Wk neUf f khdkej t hAt deahi dt pxUvyfl uhd; $Ljyhfg; ngwvJf § pw .
vdN Nhoak; xUvyfltuh d , oeJepyahdvyfloud; mi kgi gf; nfhz | Nhbak;
madphf (Na )kiwt yy J.

FNshholo; mZ vz ; 17 kwk; mjd; vyftud; mi kgG 2 8 7 MFk; FNshhd;
miwrmUNc ss (jdpmltti z ay) kejt PAt lhdMHh h dt pxUvyfloud; Fi w hf g;
ngw\s s J . vdN FNshha; epyahdvyfloud; mi kgl gg; ngWk; [ ;
xUvyftoh d VWWFNs h uLmad ahf (Cl)kiwt yyJ

vdN N hoak; kwik; FNshhpl; mZ ffs;,i z AkNghJ Nhbak; mZ t
FNs hha ; mZ t pf ghihwpk; nraaggl LN hbak; FNshi ub %yf$W ¢
%yk;, UmZ f{Sk;epyahd vl Lvyfludimi kgi gg; ngWM p wd .

tefik;2: kfdPak; FNsh u.(MgCl)c Ut hjy;

kfdPajjp; mZ vz ; 12 kwk; mjd; vyftuhd; mi kgG 2 8 2 MFk; kfdPak;
mj wFneUf f khdkej t hAt dephi dtp , iz Lvyfltudfs; $Ljyh g; ngww;b,lffpu
vdN kfdPak; mjd; ntsp$lbyped , w Lvyfludfi s ,oedepyahdvyflud;
mi kgi gf ;nfhz | kf dPak; mad@ahf (Mgz)khW pw .

VW dN t gffpJNghy kf dPak;, oej , w Lvyfludfi sAk;, U FNsh; mZ ffs;
VWM nf ke LkfdPak; FNshi uL(MgCl) %y f$i we Ut f Ffplwd.

madp;Nhkqfspl;9z Fs;

xU %y f $wy; cssm Naahdgpz ggpo ; jdi kNamk%y f $ wal ;
gz Xi sepz ap Fk; Kffya me;tlfap;ma Nrkfsg mefs
typ kahdep ykp; Pz ffgg fpi vd N

, 9gp z ggmF At Bt fz | gz G‘l rkqfs ngw@me

, ay(ep y: , ,
Nehkp ;  mad Wik ; ; kkrEerD yka; fthrpprahy;
opz ffggltjd; %yk; c ; madpbs xUKi wahd  t bt
xOqfi kggy; mi keJssd. mi wnt ggep yapy; gbfj;
j@ kafshfc ssd.

ko ;f1jJjjmd;
madpN rkqf s ;
typ kahfgpz f
madp;  Nhkqg
myyJeRfi uy

c UFepy:

typ kkpepykd; fthrppraty; Nehipl ; KwiAk;  vj pkpl ; madps;
neUf fkH gp z 1 ggl bUggj hy;  mt wi wg; gt kipmj pMwpwy ; NltggwaJ-
vdN madpNHhqfs; cathFepyka( nfhepyfi sf;nfhz Lss

bf j fahy mt wivdl ; madps ; kp Tk; neUf f khf Kwk;;
gol . S; VSpp; ef u ,ath vdiN jz kep yap;
S; flidtipiy. vdPk; cUfpepyapy;
s Kol T wd .

gb
f
f
y
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fiupd;

madpNhqfs; eR NghdwKi dTssfi uigghdfspy; fi uvaf; $bai t. ngdr@; (CeHs)
KWWAK; f hhgd ; nl | phFNs hi uL(CCly) Nghd wKi dt wwfi ugghdfsp;fi ujwiy.

mlhjgbdjjdi kkwik; nefWgFk;jdi k:

madpNHkgfsy; typ kahdep ykp ; fthrpprahy; madps ;
gpz ffgglbssjhysmi t mjpfbdj; jdi ki aAksl hjpaAk; nfrz Lssd. Mdhy;
mi t vspy;nelWgFk;jdi knfhz tit.

$z Neyjy; jPpkhfei | ngWk; madppdfsy; <glLtjhy; mt wwa;
j bk;

mi kgi gg; ngWk; tifag; mZ ffs; mtwwmd; ntsp$lby;
kwwmZ f{S1d; gntnraJ iz ffpgwd. mtthw i z Ak;
, e bvyfludfi s
.o, tthWs .U mZ
rkkhfvyft ; ' qf Bnrad mt wwwf p | Nac Ut

u
gngﬁfgg . Yiap ; mZ ffs; vyfludfi
gqf Bnrajrfg i gc Ut hf FkNghJ smt { fm ;  epyahdkejt hAvyf

mi kgi gg; n . rfogpz goy; , U mZ af PnraagglLk; vyfl
mttdmzZ f{S ;nghJt hdi t Mi fahy;, J gvd Wk; mi of f ggLf

rfggpz g Ut hy;

AKWA\K; Bvd ,wz LmZ ffi sf; fUJN HK; AmZ jd; ntsp$
xUvyftouh dAKBmMZ jd; ntsp$lby; VO vyfloh dAk; ngwmdggj hf f; nf hs N
,ttmzZ 1S k; xdi wnahd WheUgFkNghd mi t j yhxUvyfi uhi dkwnhwhd
ofpednfhs Sk; ,jdhy; ,wtmZ f{Sk; jqgfs; ,izjmd; $Iby;
epkgavy ft uhd ;mi kgi gg;ngW j hy;ep ygd jdi kmjphdtpw.

tpffk;1:i " lygd;%yf$Wec Ut hy;(H)

,wbi® ldd; mZffs; ,izeJHy %yf$W cUthpd. ,qF ,w tbi  lyd;
mZ f{SKk; jqfsp@; xU , 1z jpd; vyftuh d(1s)gqf Pnrat j d; %Y K;
s bit ldd; mZisk; ° Papk; mZitxjjepyahdvyfiud; mi kgi gg;
ngW ol wd .

tgffk;2: FNsh;%yf$Wec Ut Hy; (Ch)
,w LFNshhp; mZ ffs; ,izeJFNshha; %yf$§W c Ut hf pd. xt nt hUFNs hhal ;
mZ Tks VO 1z jpd; vyftd‘dflsg, (> 5) ngw\s s d.
mi tjyhUvyftohi djqf STfplNaggfPnratjd; %yk; , w LFNshho; mZ ffS k;
epyjjvlbvyflond;mi kgi gg; ngW o wd .
tpffk;3:kPNd;%yf$Wc Ut hy; (CHi
xUfhhgd; mZ endFi ~ 1 d; metSId i z eJ kPN d; %yf$W c Ut hf g .

fhihgd; mZty; enhdF ,|21pvd f’t;hdfs, & 4 cssd. fhyd;
,ejedFvyfludfi sAk; ehdFi° |L{d mZ f{SI1d; jyhUvyftud; tPk;
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(ApP& LD

CENTR

gfpednfhsfpl. fhgd; mZtp; ntsp$lby; KOt Jk; epkgyavlt_vyft;hd;
mi kg Ut htjhy;epygdjdi kmi | fpd.

tsffk;4: Mf] pd;%yf$Wc Ut hy;(O)

, iz LMf] pd; mefs,,lzeJMf] ;[)d %y f$W c Ut hhpw. xt nt UMf] pd;
mZ Tk,Jqfsnd_ ntsp$lby; MW ,IZ,erd;vyftmdtisg; (2 6 ng\fss

. w Lvyftidti'sjqf StFsNsgafParat jhy; , U FESk;
ep yahdvl bvyflohd; mi kgi gg; ngWpwd. vdN Mf] pd; mefS tpll\h
, Ui lgigpz g Ut i pw .

cielidd;%yf$We Ut hHy; (N2
Iu:d %yf$W ule elfd;,mZffs;,iztjhy;cUthpd. xtnthUi eld d;
Tk; jqfsp; ntsp$liby; le) ,izjmd; vyftudfisg; (> 5 nwassd
tt i eld d; mefSk Jyh %d)/Wyft;j‘dflSJqustngqunratJhy
mZ ffSKk; epyar‘dvlt_vyftu‘d mi kgi gg; ngW o wd . deleIL{d
mZ f{SffplNa %dWgp z gG:Uthf;wJ

rfggp z o ;Nrkafspl;9z & s;

N hkqfsp; gz (¥s; mtwwy; cssmZf{fSffpla
nghV\,ijl kAK; vderk mwd hk; rfggp z g6 %yk; ¢ Ut
madp; Nhkafsp; gz & s pied KwwY k; kHAGLT ol nd .

, awgpy;epyi k:

rfggpz g; Nhkafspd; %yf$WSFF i lNaepTk; fthrppriag;
nghW J mt wwl ; gb z 9@ yp kahf N hmyyJtyp kawy H N h , Ut fy hk;
vd N rfggp z 9@ ; N hkqf s ;
thAepyaMbeH(epya;Nyhﬂnynkdtkahdjrzkqtsthh , U f pdwd. v.fh
Mf];[)d-thA:eﬁ‘ efkks t K;- g kk;

gp z ggel ; Jd:kl ag;
rfggpz 9g&; NHkqfs ;

;i md; rfggp z gfF; Nrkqfsy;madps;, yiy. vdN it kprhjijf;

f i gLNghd wxUry rf ggp z 963 ; Nhkqfi sj;
jtpk\/\wtmader'kqflstﬂ) |wchFepy|ag nwass

fiumpd;

rfgopz gfx; Nhkqgfs ; ngdr@; (CeHg), f hhgd ;
nl | ghFNs hi ULNghd wKi dt wwf i ugghdf sy ; VSPpW; fi UAK; eR (CCly)
NghdwKi dTssfi ugghdfspy vspy;fi ujpiy.

fbdjjdi KAK; nelWgFk;j di KAK;

rfggp z g&r; Ntkgfs; fbdjjdi kmwu t ahf Tk thVqu jdi kmwn t ahf Tk;
cssd.,it nkd;kahdjrqufs f,f ggLf ol wd

tpdgljjmpd;

rfoggp z g ;Nhkgfs;%yf$Wtpdfsy;<LgLtjhy;, t wo;tpdN fk;Fi wT.
/gl hdp;tpp

c Nyhfk; madpgpz g6 %yk; mNyhfgfNsh,izfpd. mti{thW i z Ak;
Nghd mi t madp; Nhkqfi sj; jUti jehk; mwh hk; xUNHjjssmZ ffs; Neh

kwW; vji, ko R knfhz tmadpsh KwwYkhf gbdWy; KidTWy; vdgglk;
mt t €WKi d Tww\rhkqfs; madpiNhkqgfs;vdgglLfpwd.
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CHENNAI

1923 Mk; Mz L /g[ hd; vdwmwd @y ; mwh;, X-f j p; gbf epkhd pMaTfs g ; mbg
xUrymadp; Nf’kqfs;sfggpz 9ex ; I\HKQfSId,gZ i sg;ngwmdlggi jf;
,e;Manspl mbggi | ay; mt h; xUl\H‘kk madggp z gi 99; nwassj

apzg ;
nf hz sz tW[axUtmb(l w ac Ut i {f o hh;

/gl dp; t ppehkd; mad@p; kp; R ki aAkdNeh; ka\k VJ;bl kil ;
cUtmsitAk;nthﬁng;pr\U

* Nelkp; madpp;c Ut msTrpaj if Tkyj pkpol ; mad@p ; ¢ Ut ms Tnghaj Hf Tk;
, Uejhysgp z g fggp z 9 ;j di kngWk;

* Netkp;madpp;kp R kmjphdbfmjphdfrfgop z gF ;jdi kmj phd Fk;
/gl d;tpap; RUff k;

Madpjdi k nggpz g ;jdi k
Fi wej Nehkpl; Ri K Mj p Nefkd ; Ri Kk

Nehkl ; mad pc Ut ms TnghaJ Nehkl ; madpc Ut ms TrpvaJ
vj i kol ; madpc Ut ms Trpva J Vj p; kol ; mad pc Ut ms ThghaJ

cjhe jjpNhoak; FNsh u If; fUJN hk; Nhoajjp; kR k(+1) Fi wt hf Tk;
mj d; c Ut ms Tnghaj hf Tk; kwi\k; FNs hhal ; vj pkial ; mad[a;i c Ut ms Trpvaj hf Tk;
cssjhykdRi kfs; VSPW; g i | fpind. Mdhy ; mY kil pk;
bi umNah Iby;mYkpiraj;pl ko Ri kmj pk; (+3) kw\k; mjd; c Ut msTrmad.

mNah | LmadmYkp @k; madp at pc Ut mst y; nghad .
vdN mt wwi p |l ahdkpl Ri kgpp fai leJ Ki dTW y; ei lngWjpiy.
MfN mYkd@k; bi unNahi |LxUrfggpz g&; Nhk; MFk; madp; Nhkqfsp;
Ki dTWk;jdi ki avsp kahft sfFfpw.

Jy;rfggpz gz Uthy;

vs;arfggpz (s[E Uthypl NghJ ~gp z ggg <Lng,,U mZ f{fSk; jyhUv
t Pk; gqf Bnrad gp z gi gc Ut if Ff pind . vd® kxUry N
rfggngﬁ:Utth, Nitahd ,U vyfludfi sAk; gpz ggy; <LglLk;
xUmZ toqfpgpz gt gc Ut Fipd. ,jjifaghz gBjy; rfggpz g6 (m
gp z gGvd ggltpd .

Jy; opzgoy; <LgLk; vyftudfs; jdp , Uil (lone pair) vdggLf@wd. jdp
, Ui lvyftudfi st ogFk; mZ ‘«dpnZ ’'vd Tkt v wwiFk; mZ ‘“VwgpmnZ ’vd Tk;
mi of f ggLf g . JY; rfggpz gG<dmnZ t yhle) VwgmnZ t pft i uagglk;
mkE Fw—) %y k; Fwb f ggLf pw .

Jy;rfggpz g Uthy;

AKWAK;  Bvdw , U mZ ffisf; fUJN h; AmZ ty; o9gqfpgglhjdp
, Ui lvyfltudts; , Uggi HTkBmZ ty; epyahdvlitvyfiud; — mi kggmt
,wz Lvyftudfs;Fiwh |, UggjHTk;nfhsN h; , gNgh) AmZ jd;trk;cssjdp
, Ui lvyftudfi smZ Bf Ftoqfpgpz gi gc Ut FFfpw. ogpz ggy; css U
vyflouhdfi sAk; A mZ t oqf pJej NghJ k; mt wi wAkwWk; BMfa , = LmZ ff S k;
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CENTR

CHENNAI

rkkhfg; gafpbfnfhsfpwd. ,tthW Ut hFk; gpz gGdy; rfggpz g3A — B)
vd ggLf pw . v.f h NH; — BF;

tsffk;1: NH; >BF:%yf$W,i |l Narfggpz g& Ut hy;

xUrgNrkgfsy; gy;rfggpz gghddxU %yf$Wedpj , iz vyflodfi skwnwhl
%yfSwwftogFtjhy; cUtHpW. vijJffhthf mkikhdah %y f$W (NHz) jdpj
, bz vyfludfi sNghud ; bi uG@i uL(BFs) %y fSwwFt oqf g y;
rfggpz gi gc Ut i FfpWd (NHs — BFs) , qFNHs<dp %yf$whi Tk; BFE:VWwgp
%y fSwWi Tk;c ssd.

Jy;rfggpz g;Nhqfsp;gz &s;

, awgRy;ep yi ki
, INTkqfs;t hAep yeRkep y kwk;j g kep yfsy;fhz gglfpwd.

kpf1jJj;jmd; , ,
rfgop z g&; Nhkgfi sg l\bhnyJy rfogp z gF; Nhkqf sfYk; madps; , yiy.
vdN >, it mhpg,kplfljjrbs MF

c UFepy:
JY; rfgopz gfx; Nhkgfspl; ¢ UFep y kwhk; nth epyrfggpz gf;
Nrkqflstﬂ)mj;bkthk;madp;Nr'kqflstﬂ)Flwtthk;frzggquy\d.

fiupd;
eR, NohdwKi dTssfi uwghdfsp; kKbrrpwps N fi UAK; myyJfi uj
ngdr@xl hyt 8¢ hhgd ;nl | thFNs hi u

tpdgljmd;

,rNhkgfs;nkJthd %yf$Wtpdfsy;<glfpwnd.

Mf] b Nd wikxLf § k; kwik; Mf] p Ndww xLfft pdfs;
xU Mggs; gojij ntlb rpgd Nedk: itjjplejhy; mjd;

khw i jf; fhz yhk; mi jg; I\ghyl\l Ung nghUs f s
fhzf;NNkk,, it epoffhe k;Mf] ;{)l\tjvw\k vDK;t

Mt] P Ndwpk;

xU Njppday; Mf] pd; NHhfgogljNvh> i I¢f d; ePtgngM/h myyJ
vyfludfs; ePfgngNyh erbOk NghJ mejtpd Mf] ;[)N:ivw\k vd ggLf

2Mg+ O2—-2NgO Mf] pd;NhfgglLjy)

CaHo—>Ca+Hy(i ~ Iy d;ePfgglLjy)

Fe?* — Fe* +evyf | ud;ePfggljy)

igiy.
L Nghd wK(i twwfi wghdfsy;vspp;fi ufpd.

xLffk; xU Njppd ag, lyd; Nhffgglj Y hMf] pd; ePfgglj \vh myyd
e .

vy ftohd; VW gglj Ny h

2Na+H, —2NaH( * |y d;Nhfggljy)
CuO+H; - Cu+H20(Mf] pd;ePfggljy)
Fe¥* e — Fe2*(vy ft uhd ; N f gglj y)

Mf] p NdwwLfft pdfs;
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> xUtpdap;
gL nghUs ; Mf]
ahd

2PbO + C — 2Pb + CO»
Zn + CuSO4 — CU + ZnSO4

Mf] b Nd wmcwiNk; xLEf b s ;

kww nghUsfi s Mf] pNdwnk; mi | ar; nraAk; nghUsfs; Mf] pNdwwbs ;
1t kwt wwbkied vyftonid thafp; nfhstjhy; ,tww vyflud;
vd Tk; mi of f ik ;

v f h: HoOz, MnOy, CrOs, CroO72-

kww nghUsfi s xLffk; milar; nraAk; nghUsfs; xLffps; vdgglLk;
kwat wwf vyftoni d togFtjhy;, twi wyflond;<dps;vdTk; mi of { pahk;

v.f h NaBHs LiAIHs kWK ; gy Ny baksgs h bdk; Nghdw ¢ Ny if qf s ;
mdwit hot g;Mf] pNdww t pdfs;

,aw f fhww; fhz ggbk; Mf] pdhdd>c Nyhqgfs; Kjy; c apJss
gytwthf]mUwv\k mi | ar;nraf p.

ld;
ffownd.

« gsgsfFk; cNHhqgfsy> fhwpyss Mf] pD
0

Mfi ] Lfshf khwt jhy; jafsp; gsgsgig ,
mhgchd k; (Corrosion) vd Whgah;

e gGpht tltgglt fhatwhS ks goqfSk; r Neq“y, epk; khw J >
mt wYss nehps;Mf] pNdwpwk;mi Itjhy;c z | htjhFk;

e jmed itffgglt cz Tg; nghUsfs; nflLgNght j Wk (Rancidity) mgnghUs § s ;
Mf] pNdwpk; mi |j Ny fhe khFk;

Mf] p Ndwwz ;

xUjdgjjol; Mf] b Ndww ; vd gJ mjjd@jju; mZ t ol ;
mi djJvyfludfSk; fz ; nf hs s ggLk; NthinakpﬂRl kKMFK;
Mf] pNdwwz ; vdgi j Mf] wiep yvd Tk; mi of f pNMk; xUmZ gp z ggp ;
<LgLk; l\gmv1;|dvyft;mf| sWw pN hmyyd
,offprrme;vz ; vd f Nk ;

xU %yfdwy; c Mf] PNdwwz fsp; $Ljy; G akhFk;
madpi sg; nghV\d; k] anadrbspl kB’sseﬂ)tklel kKf Fr;rkk;
Nhkgf s ; fth Jd;kcsst v”h
Mf ] ;[)I\UwvwztzAk;Fi we;vyftd*d; fth jdi knfhz I mZ Neh;
Mf] pNdwwz i z Ak; ngW\k;

vLj JffHL:
e KBr %y f$wy; c ssKmzZ Mf] pNdwwz i z AkBrmZ
Mf] pNdwwz | z Ak; ngWM pw .
e NH; %yf$wy;c ssN d;Mf] p Ndwwz ;- 3
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CENTRE

ApPe L0

e HdAd;Mf] pNdwwz ;+1 (c Nyhfi ~ |i ufs;jtp)
« ngUkgyhdNrkqfsy;Mf] pdp;Mf] pdwwz ;- 2

Mf] pNdwwz | z epz apjy;
fzf{Pfs;
xUelLep yahdkp R kaww %y f$wd;Mf] p \dwwz ;G | pkhFk;

tsffk;1
H>O y;c ss Hkwk; O d; Mf] p Ndwwz ;
H-d;Mf] pdbwwz ;=+1vdTk- d;Mf] pdwwz ;=-2vd Tk; nf hs N hk;
HO y;2x(+#1)+1x (-2)=0
2-2=0
viNH d;Mvz :+1,0d;Mvz ;:-2

tpffk;2:

HSOs y;css S d;Mf] pNdww vz ;
H-d;Mf] pNdwv vz ;=+1
O-d;Mf] pNdww vz ;=-2
S—d;Mf] pNdww vz ;=x vdf

vd N H;SOs— vy ;

2x (1) + () + x+4x(-2) =0
(+2) + x + (8) =0

+6
/ sd;Mf] pNdwwz ;=+6

tpffk;3:
KoCrO7— y;css Cr d;Mf] p Ndwwz ;
K- d;Mf] p Ndwwz ; =+1
O-d;Mf] pNdwwz ; =-2
Cr— d;Mf] p Ndwwz ;=xvdf.
vd N K2Cr207-y
2x (1) +2x (x)+7 % (-2)
(+2) + 2x + (-14

tsffk; 4

FeSOs~ y;c s;Fed;Mf] p Ndwwz ;
O-d;Mf] pNdwwz ;=-2
S—-d;Mf] pNdwwz ;=+6

Fe- d;Mf] p N\dwwz ;=xvdf

vd N FeSOqyy ;
X+ (+6) +4 x(-2) =0
Xx+6-8=0
X =+2
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9" mwppy;
myF - 14

mkwqts>fmqts kwik; c gif s ;
mwi f k;

eki kr; RmM\ss ,ef cyfk;mjpsT N jpnghUlfshy; MdJd vdgd ehk; mwejJ.
kz s f|'W;N> eR kwh\k; thofi ffFj; Nitahd mldJJg, nghUsfSk N jo;
nghUsfshy; Mdi t. mt w\s ; Fwgghf mkpy qf s >fhugf s ; kwik; c g s; ek; md wh
t hot ; nghdk; gadgprlwd. gorrhWs > Jlai kahffrbs; (ryi tg; nghUIfs)
kUeJ gnghUsfs; ahlTk; ek; mdwh thoty; Kffpa ggF tfpfpwl. ek; clyp;
tshhpj khwpwkhdd ekd tapwy; RAFFk; i © I NhFNshhp; mkyjjp; %ykh N
ei IngMpd. mkyk; vdgd Nhkks eRy; fi uAkpnghOJ i~ Iu d; madpi sj; (HY)
juyyJd. mN Nhy; fhk; vdgd k; NNhkk; eRy; fi uAk; nghOJd i ° luifirL (OH)
madpi sj; juyyJd. mkyKks fhuKk; xdNvnlhdW tpdGe) eLepy tpd
tpsnghUi s); jUfdwd. mIN ¢ gG MFk; , ejg; glggFjmap; ,itfisg; gwwp
ehk;t b bf f;fhz Nghk;;

mkyqf s ;

fRo nfhffggllss ek mdwh thotpy;gadgljjgglk;ry nghUlfsp;gljijo;
ghht f Tk;

rhgg;bf$ba ,e midjJdg;nghUsfSk; xNu Rtiaf;nflRztit. mjhtd G p&x;
Rit. ,ef Gpa; Rtia vd WglLjJfpd? mtwwg css Wh xU tifahd
Njp; Nrkafs; Gp@; Rtia Vagljgfpwd. ,itfs; mkpqfs;
vdwi of fggLfgwd. ‘Mrp; vdw Mafgr;nrhy; ‘mrp] ¥ vdw , yjj&; nkhopy pleJ
ngwgngktJ. mjd;nghUs;GslgG;Rit>G5|gGr;Rit nfhzt nghUsfs; mkyqfs;
vad ggLK;
184Mk; Mz L ] tPd; edt Njppyh ] thdN mh 8@p] ; mkyqgfs; kwik;
fhgfi sg; gwwa nfhsifi a Kdpkhoejhhy mh 8@] ; $wW\ggb> mkyafs; eRy;
fi uAk;nghOJ H'madpi sNah myyJ HsO*

mky af S k; %y qf S k;

%yqats;

—=|x

3)<|3|=

RE:

madpi sNah | . mkyqfs; xdW myyd mjwk Nkwglt , Ignhgahrp
nraajjff i’ Z ffi sf; nfhztl :

vihjJffnth - ; FNsh uL eRy; fi uAk; nghOJ Hmadpi s Akgl
madpi s Ak;j Uf pd .

HCl@g —»H*@aq) + Clag) o _
eRy; mkpk; kwik; fhijmpfF vdd epOk? eRj fi uwyp; klbLkjhd; mk
madpi sj; jUfgdwdt h? i ° INh FNshhb; mkpk; eBld; tpdGed i
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madpi sj;jUfpd. eR, yyh

madpi sg;gmpf Kbahl
HCl + H,O H,O* + CI-

il d; madps; jdpJdf;
HsO*)Ymadpsh cssd. MIN i~

nghOJ i~

fhz ggLt J
I d;

H* + H,O —-H;0*

(APP& LD

CENTR

HENNAI

I NbFNs b s mky jjy;css 07 1 d;

eBld; Nhed i | Nidpk;
, Uf Fk;

yty. it
madps;HmyydJ H:O*Mf

mi djJ mkyqgfSk; xdW myyJ
Mdhy; i
KPN d;
nfre Lssd. Mdhy;, it

nfhz fit.
vfh

(CH.)

mkiNkhd @ h

fiuwypy;i’

mjiwk Newglt i
lgyd; css midjJg; nghUsfS k; mkgqgfs; myy.
KWWK ;
eR |

lu d; mZ ffi sft;

(NHs) Mf @i t i ldidf;
| d; (H)Ymadpi sj;junl.

gyN W mkyqgfs;eRy;fi e vithW madpi s cUthFfpgwd vdgi j

mliti z ay;ghffyhk;

mkyqfshy;c Ut hd madps;

feffz |

mkyqgfs;

%yf$W
t hagghL

madps;c

Uthy;

mrpbf ;
mky K;

CH;COOH

CHsCOO-

ghhkp ; mky k;

HCOOH

HCOO-

i el hp; mkyk;

HNO;3

NO;

ry g@\Rb ;
mkpy K;

H2S04

SO>

ghl ghhd ;

H3PO4

PO;”

mkp K;

mkyqfsp;ti ffs;
mkyqfs;fBffz it hWgyNWtiffsy;tifggljjgglLfow

%y qf sp;mbggi | ay;
fhx mkyqgfs; jh ufs;kwk;t ggFfsy;(c appgfs
mky qf s; vdggLk; vfh gh wis; kwk; fdg; nghUs {

fhx mkyqfs;vdgglk; v.fh HCOOH, CH:COOH.
fdi mkyqfs;

gh w s ; kwhk; f dig; nghUs f s g ded ngwgglLk; mkyqfs;fdpi mkyqfs; vdgglk;
v h HCl, HNO, H2S0;4

fhiJtjjo;mbggi lay; ,
xwi wf; fhydt mkpk; ,it> xU %yf$wy; xNu xU gigP nraagglf$ba
i ldd; madpag; ngww mkpqgfs; MFk; ,J eRBfiuypy; xU %yf$§W
mkyjj xU i lygd;madpaj;jUfmd. vfh HCI, HNO3

ggLk; mkwqts f hix
ngwggLk; mky qf s ;

y) fhe
wﬂ

mkyqf STF fhyJtk; gadgLjJfpMk; ,J mjpss
, lgngahrrp nraaf$ba i ffsp; vz z pi fi af; Fwgg] hFk;
vih mrpbf; Iy d;mZ ffs;, Uej hY ks xNu
xU i lygid KbAk: vdN ,J XW W:
fhjJtKilad.

vdw gJ I J g,
Iy d

mkgjjg;(CH3COOH) ehdF i

kKILN< , I gngahhrrp nraa
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[APF’ Lo

S ENTRE

Ui lf; fhigt mkpk; it eRfiuyy; xU %yf$W mkyjimF , w L
i * I d;madpi sj;jUfpwd. vfh HxSOs HCOs

Kki kf;fhjJt mkpk; ,it eBfi wyp;xU %yf$WmkyjjmwF %dWi 1y d;
madpi sj;j Ufpdwd. v.f b H3PO4

mad AWK; mbggi | apy;

mkyqfs; eRy; KOt JkHN h myyJ gFjah N h fi uAk; nghOJ i~ Iy d; (HY)
madei Sj; JUfﬁV\d mad¢\V\4<; MWWy; mbgg| |ag; mkgqf| S , Ut fahfg;
g f y hk;

typ k kiF mkgqgfs;
,ej mkpqgfs;eRy; KOt Jkh madp@W pwl. vfh HCl

typk Fi wej mkyqfs;
,ef mkyqgfs;eRy;gFjmsN mad@Wk;jdi k nfhz ti t. vfh CH;COOH.

nt ggk; myyd fipt PR myyJ Njppd myyd kpdmffjjhy; madpi sg;
gbpnj Lf Fk;epy madph y;vdgglk;

nrwb o ; mbggi | ay;
nfrwd kp mkpagfs; ,Jd xU fiwghdy; mjpsT fiuveJss mkyjijf;
nflz LssdJ.

eRj mkyaqfs; e .
,J xU fiwghdy;Fiwej msT fivedss mkyjijf;nfhz Lssd.

mkyqfsp;g9z &Fs;

. mkyqgfs;Gp@F;R t cilait.
-, twwo; eRBj fiwyfs; kprhgijf; fljJks nddwys , it madpi sf;
nfre Lssd.
., it el ypk] jh s rpggh kKhwik; . . o
. mkyqfs; nrayjmd; kpf cNHgfSd; tpdGe) i lud; thaitj;
j Uf plwd .
Mg + H2O4 — MgSOs + Hz 1
Zn + 2HCI] — ZnCly + Ho?1

r¢y c Nhqgfs; mkpjJld; tpdGeJ 1 Iuid
ntspawM jpiy. vih Ag Cu

. mkyqfs; ¢c Nyhf fhgNdI Lfs; kwik; ¢ Nyhf i gfihgNdI LfS 1 d; t p dCed
fhgd:i | Mfirilj:jUfpwd.
Na>COs + 2HCI — 2NaCl + H,O + CO2 1
NaHCO; + HCl — NaCl + H.O + CO; 1
mkyqgfs;c Nyhf MfirLfS1d;tpdCGe) c gi gAksePuAk;j Uf pdwd.
HCl + NaOH — NaCl + H.O

nrwd ke fdi mkyjij el Fk; Nghd kpf; ft dkhf nraygl
vgnghOJ N« mkyjij eRDs;rmgd rmphfr; NhpJ fyffp; nfhz
Nz Lk; ,t1 hW nraahky; nrwd ke mkyjjps; ePu; Nhj
ms T ntggk; nt spawe mkyk; nfhsfydy®ed ntspd njwp
fhajjpd VwljJk;
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mkyqfsp;gadfs;

ryg@vhRb; mkyk; N jp; nghUsfsp; mud; vdw of fgglLf s . Vnddpy; gy
Nrkqfs;jahgg w- ,J gadgLfpd. t hfd kpfygfspk;, J gadglLfmd.
i~ INuh FNshhp; mkg ksfopi Wi sj;Jlai kgglj J k; nghUs hf g; gad gLf pw .
rbhp; mkgk;c z Tg;nghUsti sg;gjggljjg;gadgLfpw.

i elhd; mkgk; c ukhfg; gadglLk; mkiNkhdak; i ° I Nd; vdw NHjijAks
rhagf s>tz z g; GeRf s ; kW\K; kUeJ fi s Ak;jahhdf g;gadgLfpu.

Mf] hyp; mkgk; Ft hht] ; gbfjjmp; WwglLk; , UKG kwk; khgf dR gbTfi s
R jk;nraaTks kugnghUsfi sj;Jdlai kahff Tk; kwWk; fUgEFfi Wi s ePf Tk;
gad gLf pu .

fhighdp; mkgk; f W mi I ffgglt ghdqfsp;gadgLfpd.

[ bt b ; mky khdd nuhl br; NR it g ; xU gFj gnghUs hFk;

mkyf;fi wyp;eRd;g

mkgqfs eRy ; fluAk Nth KILNK jgfsp; gz i s ntspgljJk; eRy;
fi UAK; Nghl lgfd; (HY) madpisj; jUtjhmJ mky k; vd
mwa K bf pw . mN rkak;fhixf;fi ughdy; mkyqgfs;mad@W jpiy.

vih i ldd; FNsh uL eRy; fi uAkNghJ H*, Cllmadpi sj;j Ufpd. mN
rkak;vjjdhy; Ngrdwfhkf fi ugghdy; mad @wky ; %yf$Wfsh‘N , Uf FK;

, U ] pht fk;

CN/hqus;y j gf k; kwi\K; ntsskaLl\k HCl kwwWk; HNOs ¢ | d;t

ehk; mwej xdW Mdhy; ,ef ,w b mkgqafsp; fyit jqgfji]j

jmDssd. mej fyi tap; ngah , ul | ph fKk; vdgng

gqF i INFFNshp; mkpks xU gqF i el hp; mkyk; fyej ;. d;
hybhy t ppk; 3 : 1. , J kQrs; - MWQR epKi la G faf$ba jpt k; MFk; , J

jgf k; kwWk; ry fbd c Nyhqgfi sAk; mjp mst y; mhkhdk; nraaf; ' ;
fhe tJ.

, Ul jpht fk;vdw nriy;, yjj@; nkhomy pleJ ngwggl tJ.
mud; vdgthk, ,J kiFej Mww;nfhz tJ. , ui ] pht fk; k

css jatksgsH bdk;kwik;ngy N bak; Nghdw ¢ Ny H qgf i s

N j pt hagghl - 3 HCl + HNOs
eRy;fi Uy pd; :fi UAK;

c UF epy : -42°C (-44°F, 231K)
nfh epy : 108°C (226°F, 381 K)

Lh[lmhtfmd gadfs; . . . o
1. jafk; k\MNk gshbdk; Nghdw ¢ NyHqfisf; fiugiwk Kjdi kahfg;
gadgljj ggLf pw .

2 jatjt] RjkinraaTk>R jphdf Tk;gadglLf .

fhgfs;

mh, 8@] ; nfhsi faplgb> fhgfs; eRy; fi uAk; NghJ i ° ITuifirL (OH))
madpi sj;jUtdt hFk; ry ¢ N\yhf Mfi rLfs;mkygqfSid;tpdGeJ c gi gAks
ePuAk; jUfpdwd. ,it fhugfs; vdW mi offggLfpwd. eRy; fi uAk; fhigfs;
vhphugfs; vdw of fgglLfpwd. xU fhk; mkyjJdlid;tpd GeJd c gi gAks eP UAKk;
kl Lk; | Uk;
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CENTR

fhuk; +mkgk; — ¢c gG +eR
vihjJffHth > [ gf; MfirL (ZnO), HClcld; tpdGeJ [pf; FNsh u c g6
KwAk; ePu ;j Uf pw .

ZnOgs) + 2HCl(aq) =>ZnClaaq) + H2O(y

, N Nghy ; NFhbak; i ~ luhfirL eRy; madgwNsi ~ lonfi rL madpi sj;j Ufpud.
MfN >, J eRy;fi upd. vdN ,J xU vhhhk; MFKk;

NaOH @g— Na*@ag +OH g

fhugfs; xdW myyJd mjwr I\kV\glt , lgngahrrp nraajjff MfijrL kwhk;
[ I;hf;rL madpi sf;nfhz Lssd

fhugfs;eRy;fi ved madpi s c Ut hEFti jf;fHLfpd.
eRy;fhyjp;%yk;c Ut hd madps;

f hk; %yf$W madps; , | ghgahrip
t hagghl cUthy; nraajjff
MfirL /

AN

i~ lufry;madp

fhyrak; Mfi rL CaO Ca2+ Oz
N fbak;, Mf{ rL NaxO Na* o=
ngh | frak; KOH K+ OH-
[ | vhf | rL
fhyrak;i = Twfirl Ca(OH), Ca?* OH- 2
mYkppk;i ~ luhfirL | Al(OH) Al3+ OH* 3

mi djJ vhdehgfSk;fhugfs; MFk; Mdhy; mi dj Jf;fhigfS ks vhbhugf S k;
myy. v.f h. NaOH kwWk; KOH vhb hugf s ; MFk; Al(OH); kWK ; Zn(OH)sf hugf s ;
MFK;

bggllapfhjqfs
fhi; it eﬁy mad @AWW xU %yf$W fhjjmF xU
| vhf i rL madpaj,jUglt.vfh NaOH, KOH

Uil mkyjJtf;fhk;
it eRy; madpw\exU %yf$SW fhjjmF xU i lufirL madpi sj;jUgit.
f bt Ca(OH)., Mg(OH).

’
\"

Kki k mkyjJtf;fhk;
0t eRy ; mad[AwW>xU %yfSW fhyjmF %dW i lufirL madpisj;
j Ugi t. vfh Al(OH); Fe(OH)s

nrwp o ; mbggllap fhfs;
nrwd kﬂF h.Jqfs,,lt eR;fi wygsmjp ritPk;fhjijf;nfre Lssd.

eRj fhafs; ,
, 11 el ; fluyg;>F| wej rjitPk;fhyijf;nfle Lssd.

mad@h y;mbggi lay;fhafs;

typk kiF fhgfs; ,it efj fi uyy: KOt Jkif madpW pgnd. vfh NaOH,
KOH
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(APPE LD

CENTR

CHENNAI

typk Fiwegy fhigfs; ,it eRj fiuwyp; gFjpsN madpqWpwd. vih
NH;OH,Ca(OH),

mkyjJtk;vdgd xU fhu %yf$wYss , lgngahkrpnraaf$ba i = lufrpy;
njhFjpsp;vz z pi fahFk;

fhugfsp;gz Fs;

1. fhugfs;frog ;R t nfhz it

2 eRj fiwypy;NhgGNghdw t ot ogF ;j di ki af;nfhe ti t.
3 rpgGypk] ;jh s ef emkhf khwgi t .

4. ,twwal:eAj fiwyfs;kprhjijf:fljJdk;jmd;cilait.
S

. fhogfssc NHQfSId:tpdGe) ¢ gi gAksi ~ 1o i dAK:j Uf pind.
Zn + 2 NaOH —Na»ZnO» + Hy?1

. fhgfss mNyhf MfirLfSI1d; tpdGed c gi gAks ePUAKk;
tpdahdJ mk;yj“ka;>fh4;|ka, ,iINa css tpd
mNy hf Mfi rLfs;mkyj;jdi KAi lad vdw KbTfF t uyhk;

Ca(OH)z + CO,; — CaCOs + HO

)

. fhgfsesmkyqf S1d;tpdCwed c gi gAksePuAk;j Uf plwd .
KOH + HCl — KCl H,O

NNy  Fwogpt tpd> fhijpfk; mkyjjmek; ,ilN Vwglk;
eLep yahfy;tpd vdgglLk;

. mkikhdpk; c g¥Slds fhgfi s ntggggljJdk; Nghl> mkiNkhdph t hA
c Ut i pu .

NaOH + NH4Cl — NaCl + H.O + NH31

\rpy c \yhfgfs;Nhoak;i * lunfirLId;tpdCGpjpiy. Cu Ag Cr. \

Nwfzt Nhidfspy; k|nl fhdd>mkyjjw; Kkl Lk; xspk; Mdhys FS fNH ;
Wbk My £y ; kmm: . kptBTF xsptd fiuyg;topa kplghuk;
ghatpd vdgij cz hJf puu kplrhkhdJ madpsp; %ykh fi wypg; vhjJr;
nryygglfmd. ., N Nhidia fhugfshd Nhbak; i " IufirL kwk; fhyrak;
[ [onfi rLId; nraJ ghtt f Tk;

fhofsp;gadfs;
. NhgGjabhpf Nhbak;i * Iuhi rL gadglLfpw.
. fIblqf STF Rz z kG Gr fhyrpk;i * IthfirL gadglLfmw.
. tapW ;N hs W F kUej b nkfdPak;i * lutfirL gadglLfpw.

. Jzpspy; css vznpzaf; fiwis ePFtjw mkikhdak; i~ [uhfirL
gadgLf pw .

mkyqf s ;kwhk;fhugfi sf;fz twhk;NhHidfs;
1. ypk] ;jhSId;NHi d:
mky k; el ypk] jh s rpgght khwik;
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CENTR

HENNAI

c Ut hf Fk;

Gewu c Ut fFk; fhyjy;nkjjp;MUWQR

mkyjj;epk; fhyfo;epk;
elPk; - rp g6 rp g6 — epRk;
epkww . , s Qrp of
nkjm MuOR , sQrp gi kQrs ;

mky k; KWAK; fhaf ;fi uwyfsp;typk:

pHmst P

fiwiy>i ldd;madpsp;nrwpp;mbggi |ag;mst pjN pHmst P vdgglLk;
pH ,y; css pvdgd n[hkd; nkhopy; css ‘nghtdy; vdw thyiji af;
Fwbfm . ,jd; nghUs; ‘mjp Mwpwy; vdgj hFk; pH mst Pby; 0 Kjy; 14 ti u
mst pgglk; pHkjpEss>xU fi wyp; mkyjjdi k>fhijdi k myyd elLepyj;
jdi k Mfptwi wmi lahsk;fhz ¢ jTfpwd.

e mkyj;jdi k nfhz | fi wyp;kjgG7 1 tpf;Fi wthf , Uf Fk;
efhy;jdik nfhz | fi wyp:;kjpG71 tp mjdpkh , Uf Fk;

celepyj;jdik nfre t fi uwyp;kjpG{fFr;rkkhf , Uf Fk;

hhez cgG cqfs; epdtph tuwhk; fly; eRy; gy
sd. mt wwy pJeJ I\H'bak FNsh uL gbpnj Lff ggLf pu .
Lf odwd. mi dj J ch‘Sk madps; I\Ht(kth, mky
Na epOk;elLep yahf Fk;t pdap; %yk;fplfFk;tq
it eRy;fi uJ Neh kwk; VJ;blmadrbls c Ut hf Ff

cog¥sp;tiffs;

rhjhez c gfs;
?(hlrp?m ka\k fhk; ,twvl; KOi kahd eLepyahffyp; NghJ rhhez c g6
P
NaOH + HCl — NaCl + H.O
mkyjjss i ldd;, mZffsp; gFjasit ntspawmjhy;
gy fhiJt mkyjij xU fhyjahy; gFjpsT elepyattf

NaOH + H>SOs —-NaHSO4 + H,O

fruc gfs;
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, 0t , U mkyjJdt myyd %dW mkyjJdftf; fhufs
madpi s Xhmkyjjhy;gFjasT nt splaw;nraj ngwgglLf p

Pb(OH), + HCl — Pb(OH)CI + H,0O
, Uil c gfs;

rkkhd %y f$Wvi ltpp msTfsp;, wz L
NhJ gbf khf Fk;Nghd , Ui | ¢ gfs;c Ut
vdgd ngh | hrpk;ryNgl; kwWk; mY kp pk;ry

KAI(SO4)2. 12 H2O
cogfsp;gz Cs;

c gf s; ngUkghYk; jbgnghUsfshFk; mjp nt ggep yap; ¢ Uf Tks nfh pf Tk;
nrafpowd.

ngUkghyhd ¢ g s; eRy; fi uAk; vih Nhoak; FNshi u>nghthrak; FNsh ul.
Mdhy;rgt b FNsh u eRy;fi wahl.

epkw .
ePuc wQRKk;jdi kAi lad.

gbf eR
gy cgds; eR %yf$WSId;
%y f$Ws; gbf eH vdgglLk; gbf

ntzikatdJ>fd rdugbfk;myyJ gbfj:Jlsh , Uf Fk;

, 1 ze)J gbfkhif; fhz ggbfpwd. , e eR
ePu;nfhzt c gfs; eRwmw c g s; vdggLk;
cogld;,izel eRmpk;nfrz | eR %yf$Wi s N jpthagh bwFg;gd;xU Gsp
itjdg mjd; msT Fwogbgglk; vih fhggh, ryNgl; vdw cgogy; | e eR
%y f$Ws; cssd. mjid ,tthW vOjyhk; CuSOs5HO , ji d fhggh ryNgl;
ngdth = INu;vd mi offyhk; , ef gbf eR fhggh;ryNgli | el epkh Khwik;
,jid ntggggljJk;Ngh) eR %yf$Wi s , o0eJ ntzikah khik;

gbf eAmwyv c g s; eRmpk; mwwv ¢ gff s;vdgglLk; , it Jlshf;fhz gglLk;

c g@

ebwv

C ggpl ;
t hagghL

eRm@
cgﬁsn
t hagght

eRma ¢ gff sp;ngah;

[mf;ryNol;

7ZnSO4

ZnS0O4. 7H,O

nkf d Pak; FNs h uL

MgCl»

nkf d Pak;

n

FNsh uL

fl hi [NI;

, UKG ITry Nl ;

FeSO,. 7H20O

, UkG 11
|

ryfNgl; n gth

J

fhyrak; FNE A W

CaClz

CaClz.ZHzo

N hbak; ] Nah ry Nyl ;

Na28203

N hbak;
ngdfhi

i Nah
| N ;

ry Nl ;

cgigmilahsk;fhZ jy;

1. ,awyNhidfs;cglfsp;epkskz K; kwhk; mlhgjpMfatwi w mwpy; , ej
Nhid ekgfjjdi k mww.

Nhidf;Fohay;rmppsT cgig vlhjJdfnfhz L

cgfs; Nhi df; Fohap; mbap;

g Nhid:cyhgj
k; eR Mt ahd gwF> fi uah

g
;T
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ry cofs; mih i | NhF
uLf|SJ,JUf|dv\d mlh; i~ 1 N
k;fkgap ; CJt;NahLthyf lg

Rl hd ; epk; fhe git
nrqfy;rp oG Ca2+
nghddw kQrs ; Na2*
, sQrpgGcjh K+
grir 7n2+

4 i INh FNshyp; mkyjij> fhgNdl; c g8 Sid; NHFk; nghod> Ei u
nghgFk;fhgd;i | MfirL thAit];)Ufpd.

c g¥sp;gadfs;
rhjhz c gG- Nhbak; FNs h uL (NaCl)
,J ek;mdwl cztpksczitg;ghlfhggj )Yk;gadgLfpd.

NH h - Nrhbak; f hgNd | ; (Na2Cos)
fbd ePunkddbhffg;gadglLfpw.
fz z hoj;njhoprhi y>NhgG kwik; Ngggh; nj hopwhi yf sy ;gadgLf p .

ri kay; Nhh- Nhoak;i g f higNd| ; (NaHCo3)
1. ,J nul br; NHh Jambfg gadgLf}wJ nul br; NRH h vdgd ri kay; NNh hTks
IHtHﬂ; mkgKk;>Nhe; fyi tahFk;

2 ,J NHh-mky j& z gghdfsy;gadglLfpd.
3 Nf;kwk;nud bfi s nkdi kahf khwi\f pw .

4 ,J mky ePfpg;css xU gFjpnghUs;, ejff ;fi uy;fhijdik ngwmbiggj hy;
tapsYss mjpggbahd mkyjij eLepyahf Ffpd.

ryitj;Jdls;-fhyrpk;Mf] pNsh u (CaOCly)

1. f fkpehrp@hf g; gad gLf p .

2. gUjjpkwk;ypd;Jz pi s nt STffg;gadgLfpud.
ghhd ;rhed — fhyrak:ryNgl;n' kp' INJ;(CaSo:;.%HzO)

1. Kwej vYkEFi s xIt itggjwhg;gadglLfpd.
2 rpyfSffhd thhgdi sr;nraag; gadglLf pd.

epdtg nfhsf.
eRy; fi uAk; nghOJ H* madpi s NahH;O'madpi sNah j Uk; nghUsfi s
mkgqfs vdf;NNFk;

eRy;fi ueJ OHmadpi sj;jUgit fhugfs;vdgglLfpwl.

mkyqfSfFks fhogfSTfFkplIlNa epOk; eLepyahfFk; tpdag; %yk;
fplfFk;tpsnghUstNs c gff shFk;

ekd mdwh thofifapks njhoprh yfsprk; cgG gyNW tpafspy;
gadgLf pu .
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(APP&> 10 |

CENTRE

CHENNAI

mky qf s ; kwk; fhugfs;eRy;fi veJ madpi sj;jed kprhjijf;fljJk;
mkyqgfs;c NynfqgfSId;tpdGe) mt wvl;c gi gAks>ePuAk;j Uf gdwd.

xU fiwy; mkykh > fhkh vd mwbjwk epqgfhbfshd gohgjy@&; kwhk;
nkjj§;MUQR gadgLjjogLfdwd. ypk] ;jhS k;gadgljjgglfm .

nfhLffggllss fi wy; mkyjjdik thagjjh? myyJd fhjjdik thaejjh?
vdf;fz fwa pHjhs;gadgljj ggLfpd.

, Ul jpht fk; vdgd %dW ggF i " INh FNshhp; mky Kk; xU ggF i el bhp;
mky Kk;fyej fyitahFk;

pH mstP fiuwyp; css i  lyd; madpsp; nrwppdf; fz Lgpffg;
gadgLfp .
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9thmwp @y ;
myF 15

f gD k; mtwm N hkqf S k;
mwK f k;

f hhgd ; Kffakhd m ; xd whFk; , Yia;

ey ffhvdnghUsglLk; fhhiNg eJMz tdpt harah; ;
vd Whgahbt hhy Vnddy $ hhgd j ffyagFj ©o; nghUs hFk; ey ffhahdJ
xu kpKffaQ j gbt vhmghUs ' Ckay; G j Az L] hi wfs; ;
tygkFfsp; rpjtp; %yk; ; phleJmi djJthoti kg

fhgi df; nfhz Lssdvdgdnjsphfpud. ; Nky Lffhdd0.032%kl LNKf

Md J (mht JxUkgymad; vilap; k). 0t f hhgd ol ;
Nkkqfshf;afH‘gl\UlLfs;thk\AN\k;ngINhyyag,nghUI shy; Mdi t. tspkzt
0.03%f hhgd ; kI LNkf hz ggLfpd . (xUkppad; vi lay; 300 ghfk). fhgd; , aw

Kipr; rsmamst g ; kl LNcf hz ggl t hY kg hhgd ; I\Ht(qfs ek; mdwh t hot y; kp
jtjtfptond.

ekdji rfss vaG c Wi s »
fhz ggprU m wH ; ehk; gadgL
Mdi t Na$ rhg , VY ' t§q
Uggd kpf; fbdk; vd >f j pRy N
,QQHJI # hhgd |d rpgokrgf s smt wivd ;

jjphyhdnefppi sg; gwvdk;f hz

fhgdp;fz Lgbgrpi kyfyfs;

[ lafhyjjypeN fhhgdhdd xhkgy $ hku f hdpivi gl ; (ngdry; fhahf)
|thhfmwraggILtersJ Mdhys , it midjJKk; xl\l;d;kjjpl NWgIttbtqfs
vdgz i | aehf Pkffs; m\manfftg;y.

772, ygphd Rel bd; mwd @y ; mwlhy Mz tdyt harphkwwN |
N heJd gz Kk; kag)J»(Ul tqgjthqt;ml j xU %bafz z hof;
mj d; kB’mthfs x Ukp gngha ul rj c UgngUffp;
xsp')at @kgbnrajdh; mtthWnraAk NoghJ i t Wk;

mej f z z hbf ; FLi t ap; nkh j e wki‘whlekw

FLi tarYsst] pDId; Nhe.,lfH‘gd

%y K; fmv\}}/\k, |tu< Mf @

Mdi t vdwKbTf Ft ej hix

779 Mk; Mz LRt Pd; eh Lmw my; mw@
ngdryy; f AkwhAKNgh) $hhgd ;i | Mfi] i |
kwpwhUt bt k; vdf; fre gpj b 976 |
vdgt h; |tu<hdehle}'hgd; mi |
fhgdjhdsmd fhgdd; NHk i
, ez i | AK; rkvi | a

Mfi] i INamitc Ut hf Ff

;U ks kwik; gme
j Jk; mNef nghUl s ;
ljfs;

1855

fph/l gl i IfH‘gd}y;bJe.JC
I nj hhed sm

Mdhy;mJN hyt gy ; Kbt

195 ,y; mnkhpfh o; “n[ duy; vyfihdivdpept djj; mwpb ay; Mumarrats iy

/gudrp ; gz bkwik; mtwc ld; Muarrahshs; iz e)mjpnt ggep y kwk;
mOjjjjofphglilitukhkhawKbAk;vdgi jeggpjdh
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[APP.,'....L.U

1985 > NN kWK horht; ] Khypdgt s fhygedt bt
frhg ; /GyyhB; vdwmi offgglf; $bafhkg; geijf;
fZL[b)deh ; mZ ffs; mWgNhz tbty; xNthorag;

f{g bUfF fz LogbgOGN h] L atnelN hkwilk;  mz [ Nbh n[ ak;

;Dh s hy; mwprbfggllJ ,thEs; xlbk; fhEpjij (Adhesive taps)
c g\ahf pJfrnWIglbyer ; ganLJJfrngPdJ, jahpjdh
, twi wxdw ; B’x l; c Ut hf gy . f ptv 9@ ;
vd gd xUmZ mstghdj

fhgdp ;N hqfs;-tifggh:
fhgd fd J jdpN hmnyNfr
[
S; c apJs s kwk; pwwnghUs § i sg,
fisczlgz zgdh MfN > 19 Mk E}wwhzbd M Wk gj
o ; N hkqfi s %y g;
LfofztththfggLJ;th

jtwfs; kwk;t yqFfs; Nghdwc app s pkpeJ ngwgglk;
;vih VJ;dhy;FlerM/h] ] thh;

sﬂ)kaeJng“v/vlgng]( f hhgd ol ; N hkqf s ; MFK;

W fap;
whAWFK\AgIt:gz;Iaijkats fhhg, nghUs
mt
N hkq
d

f
L

) INHhhgde:Myf
KWWK ; mkpd hmkg qfs; Kjymad
t Fgf sy ; gbggR s ;

fdi fhhgd; Nhkqfs;

; NNhkgfi sg; ghhf Fk; NghJ fdgr; Nhkqfs; kKpTk; Fi wej msN
mt wW\s; Mfi] Lfss fhi glfs¥yi glfss rai dLfss fhygNdlLfs; ;
i gfhihgNdl Lfs; Mfait Kffapkhd gbdfshFk; , rNhkgfsp; c Ut hffkygz (Fs;
kwik;gadfs;nfhLffggllssd.

f hif hhgd ; NFhkqf s ;

N hkqgf s ; c Ut Hfk; gz (s0 gadfs;

f hgd ; frwwy; , awi falf [epkww . kz kww. mj b ; t PAt o ;
Nchd i | fhz gglk; oFjm;|erRjdi k cilad. eRy;|Kffpm

r L(CO) nghUs ; myy.|gFjmsT fi UAk; gFj gnghUs ;
vhmghUl f s ; kwik; xLfFk;
KOt Jkhf vhah jhy; fhe p

tsiz Lyjjm;
Nhfgglfolw.

f hhgd ; ,awm fapy; jdpj | emkww . kz kww . |j Ri z gghd &
il KWWK ; i j |R taww. ep yahddJ.|goqfi sg;
Mfi] L |epyap; .|eRy; mjp msTfiuwaf; ghfhjys
(CO») , 1z €] ' $bad. xsp; NHtfag,nLHbjaH’g);y,
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(7]

rhkgy ;
fye; fUgGem g Kkk;

Q> X7 —T"Q > ToO — Vv
,'E_Q_LQ

3927,

~13

S EZ
3z

fhgd ; Neuba I T higd ; KWWk ;| ek wid | g $baJm”b
ilryt g |fejfjjyhedjahp; |erRijdikecilad
L(CS») fggLf ol W .

535S X
—n =

22 d
oI <

hy @
Nd |
CaCO:s)

k; |fhgd; i1 | gbftbtKilajg kkeRy;
; Mf;rL(Coz)thAutePflutme-

=

f
f
(

N hoak; nt z z mobft bt Ki I aj p | Nhbak;
i of gN | » Imf;rL(NaOH)k z kk; eRy ;| f HgNd | ;
dl; fhgdp: 9Fi s Tfi waf;$bad. jahpjy;
(NaHCO3) | mkyj ¢ 1 d; ri kay;

Nhe;lc Ut H pl w . xkﬁprgg?/\g;

fhhgdp ;rmggRy X s ;

Jtiu8 ,ylrjj ; z twaggltssd. mNef G fhgd;
Nhkgfs;mD jpK jahpfgglfpwd. fhgd; Fi wej
ms N ,awtfag o; vz z pi fahdd> , awi fap;
cCsSs$ k\Aw'dqufS tﬂ) mjpkhf cssdJd. Vd;, ej
jdpjdi k  kwyd kltk; fhz gglfpd ? Vnddp s>
fhgdhdJ ¥y rmggay

rqf yp;nj A uffk;

rqfgp;njhuffk;vdgd xU jdpk; mN j hmyyd kww jdiqgf S| Ndh
edKf , iz jmpd;%yk;,izel jpej rq fi sNahmyydJ %ba rgfyp;
N hqfi sNah ¢ Ut hfFtjhFk; rqf;y[j); ' ; %yk; kp ePt rqfppi s
cila Nhkqgfi s cUth‘ff$ba xU Kff f;fhgdhFk; fhgd; mZ ffs;
mt wM d; kP Lk; kP Lk; rfggpz ggEl ; %y khf [ J eE’trqupfpsr rqtgp
kw\k;ti sar;rqfgpi s c Ut hf Ffpwd.

rhgpl ,ejraqfpp;njhHuffg;gz Ghd;cyfyg;,ttsT fhgd;Nhkqfs;c Ut hff;
hz khf c ss dN> hkl\t”aray, vdgd rqfwp; nJHtht”pI %Yy K;
pz ffgglt f

f
f J. v f
g hhgd Nhkqfi s g; gwmvaj hFk;
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(PP L0

CENTR

vLj JffHEH > rHfi uAk; nryYNy] fk; EMWE; fz ffhd fhgd; mZ ffshy; Md
rqf wpi sf; nfre Lssd. ehk; mdwl k; mj pk; gadglLjJk; nef ppk; $1 rqf yp;
gp z gi gf ;nfhe L fhgdp;ngha %y f$wiFk;

endKfg;gpz g& o
f hhgd o ; kwpwhU Kf fmkhdj di kehd Kf MFk; f hhgd g ; vy ;hd |kG
24 (,jd; mZ vz ; 6 MFk; ,jd; nt hdFvyftLhdfs hz ggLf plwd
vz k tpaplgo fhhgd; jd; mUf¥ss ' hd e[ahdpl vy fi Lhd, mi k;g
miltjwrendFvyfludfs; mjwEf; Nit. vz kep)ylaml t] w[h‘ hhgd ;
jdDila endF vyft;rdeId gf;beJ nfksS Jd[k cilad. ,JN >ehdKfg;

op z S

zgﬁldn%offggup\u vdN > f hhgd ; diqfS1d; edF rfggpz gF i

g b
czLthFf
vLj JffhHth>kKkPNdys f hhgdhd edF i° lyd; mZffSld;,izeJ ehdF
rfggpz gfi s ¢ Ut if Fk; vdN ethf gpz gi gf ;nfhe Lssd.
H H
N I S - ([ H;C;Ha«ém@H—(‘:-H
H
gdKf ,iz g@
ehk; W dN [jgb ehdF i Z | ; nfre tfhhgd; mZ thdJ ehd F
rfggpz gfi s hf f KbAK; , €] 1 Z ] 'Jd;kapl fhuez khf >
J ngJdrkqus { wWogp 2 ; P Z gEKWIAK;
AK; d g ;b(ss gp z 9G
[ FJJIV, Kffmg;
ti fahd fhygd;
hhg d g; gwmAk;

, Ui
UN hi
efbg
gy N W
‘IN,hf

hkqfs: c U-.thff;fll*uz kH pw mggbgglt xU tif
twwYss gpz gFisg; gwwdk; Swogl bssJ.

i | Nubf hrgd ;

gp z ggpl;tif cjhe k;

XW Wg; g z 963 N
H=C=H

, Ui lg;onz gG

xdWEFK; Nkwglt i 7 T dfNshO, N, S
nttNW nraygh Lj; njhFjpi sf;
mitfisf; FwpJdc ah tFglspy; effs;
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khwva k ; (Isomerism):

fhhgd; Nhkqf sy > Fwoght rafgp; njh uffjjo; %yk; c Ut hdfhgd; Nhkafsp;
fhz goLk; NcYk; xUrpgQ; jdi k kKhwwak; vdf; $wyhk; CGHeO vdw %yf$W
thagghh nfhez tfhgd; Nhkjij vihjJfpfhs N hk; , ef Nhjjp;ngahyvdd vdW
$ WKbAkh? eprakhf KbahJ . VnddyxU fhaxriNHjjo; %yf$WthaggH hddJ mej
Nhjjy;css NWIIE mZ ffsp;vz z pifi a leN( Fwbfp . mej mZ ffs;
tthW njhFffggl bssd vd N> mjd; %y k; mt wwval; %yt $W mi kgG vtthW
mi keJssJ vdNvh W jpiy. mtwwl; %yf$W mi kgG gwnwp nj hahky; erk;
mt wwf g; ngahb KbahJ .

xU %yf$W thagghhdd xdW Fk; Nkwglt mZ mi kg F (flti kg top
t Ff Fk; mggbgglt Nhkqgfs; mtwwd; ,awgpy; kwik; Njapy; gz &fspy;
N Wl bUf Fk; xNu %y f$W thaghi |l Aks N Wglt flti kgi gak; xUfhr;
NhkkhdJ nfhz bUf Fk; N\gn) mej epot p; jdi k khwvak; vd mi of f ggLf pw .
mjji fa fhir; NNhkgfs; khwwaqfs; vdmi of f ggLf pwd (f N f nkhopy ; iso-
rkksmeros—gFj s ).

tsffk;

CHO vdw %yf$W thaggnhdJ. fRo nfhiffgglbss ,w Ltp mZ mi kgG
myyd flti kglfi sf;nflte Lssd.
1. CH;-0O-CHz3s 2. CHs - CH,; - OH

NkNy css fharNhkgfs; , wz bwFk; xNu %yf$W t hagghbks N Wl
flti kgik; cssd. ,twywNmKkk; mty; xUMf] pd; mZ thdJ , U fhgd;
mZ ffNshL ,izelJssd. ,J xU“9hmHMFk; NHKkk; ‘Mty; xU Mf] pd;
mZthdd xU fhygd; kwik; xU i |Idd; mZTId; ,izeJssd. ,J
xUMyf* hy; MFk; , rNrkafs»> N Wglt , awgay; kwk; N japy; gz (i sg;
ngw\s sd. khwmak; Fwp J eBf s ;Ncy ;t Fggy ;, dP k;t pw Hf g; gibggR s ;

GWN WM Kk tbtjJdtk;

xNu  jdpjjdp xdWFNkwgltt bt gfs; mtwwls> , awgay;
N Wol kN jpay; gz Gsp;xdWgl bk;, Uf Fk;jdi kNa GaNE wid
MFk; ,eNWIlttbtqgfs; GMN WM kt bt gfs; .
GWMNt WM kt bt gfi sf; nfhz bUggjwihd Kff@af;

myydJjahhp Fk; Ki wahFk; fhhgdhdJ >

nfre LssdJ. mtvwwd
nfthmtw;watztththfggLJ;yrk

gbf tbt Kila fhgdfs;

;xtnthU fhgd; mZ Tk; mtwwa; , i z jpd; vyfludfs; %yk;
hhgd;mZ ffSld;,i ze) endF rfggpz gfi s c Ut hHFfpwd.

mZ ffs; ahTk; endKfg; gp z ggy; kP Lk; kP Lk; mLffggl Lssd.

f
hys ,J xUKgghthz mi kgi gf ; nfhlffpdw . ,JN ,jd; fbdj;
i KkwWk;jpj;jdi kf Ff;fhez khFk;
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(APPE LD

CENTR

CHENNAI

ngdry;fho(fphigl):

- fph/iglby; xtnthUfhgd; mZ Tk; kww %dWhgd; mzZ f{Sld;
xNisjjy;rfoopz gop; 0Pz edssd.

e ,e mi kgGmWgNhz mLfif cUthHFfpd., e mLf Ffs;xdNanl hdW
typkFiwejthz ththy] ;tpr %yk;gpz ffggllssd.

e ,ef mLfFfs; typk Fiwejtpr %yk; ,iz ffogllssjhy; ,it
ituij tpnkdi kahdi t.

i tuk;kwik;fphi glLfF , i INaAssN Wohfs;

i l.k, fpli gl ;
xt nt hUf hhgD k; xt nt hUf hhgD k; Y%dWfggp z giF i sf;
edFriggpz gFi s nfrz LssJ.
nfhz LssJ.
fbdkhddsnlhjphdd xso | kpJJt hdd ) hLt j wit ot ogghdd xs & b jdi ke i
Fk;jdi kcilad. lad.
end Kf mmy Ffs; mWgN hz myFfs;jsmLfFfspy;mi keJssd.
Kgghihz mi kggy ;
,izffggllssd.
J nt gok; KWWK;|, J nt ggk; kwik; kachuy i jf;fljjh.
kplhy i jf3f1jjh.

/Qyyhd;:

%d Wt J gbf Gv N wW kt bt k; /
t bt kgfkp] th /G yh®: MFk; |
c Wy fisf; nflz txUNEhs t b
,jd;%yf$Wthaggh CoMFk;

Gyha; ; kb Tk; ed whf mwaggl ¢ /G/yhni
JgGO ;mZ ffs;xdwp z eJ 5 kwhk; 6
t fhyg l\ghdwml kg; gc Ut hf Fk; vdN >

mnkhpff1t1tbti kgghsh; gfkp] th /nyh; vd gt hal ; epdthfgfkpl]th
/| Gyyhe; vd W J mi of f ggLf pw . Vnd d
mi kgGyddh Lfz fHepS T /Gyh vdgt h tbti kjjFtjkH k; Nghdkap,
fltlgfsp; flti kgi gxjdssd. , J dof fged vdWk; mi of f ggLfpw . kipg; ngha
/G yhB;FLkggfs;gyc ssd. mi tCzokV\N\k Csaot i Uf hz ggLf o wd .

o gbft bt kwM hhgdfs;
,ttif fhgdfsy; fhgd; mZ ffs; mgF kgFkh mi kff ggl bUf Fk;
,trifroNhkafs;tmfhdd fhwvyyhky;vhdfgglk; NghJfp I ffpnd.

f hhgd ; kw\k; mj d; N'hkqf s 5, awgay; gz G's;

e fhyd; xUmNyHhk; MFk; ,J nkdikahd J}s; Kjy; fbdkhdjg kk;
ti ugy GMt WM kt bt gfi sf;nfhz LssJ.

fhgdp; mi djJGMt W kt bt qf Sk; jg kaf shFk; mN N i sagy; mt wwvd;
Nhkgfs;jm kkgpt k; kwik;t hAep yap ; fhz gglLf o wd.

gbf t bt kwnf hhgd f s ; kwik; fph/ i gl ; Mfai t VW Fi waf Ugghf Tk; Xs© LUt ha;

nghUsfsh Tk; , Uffpwd. ituwk; gsgsgghtf Tkxs© LUTK; jdi kc ssjhfTk;
frz ggLfow.
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o gbftbtqfi stpgbftbtkwv tFi wejc UFep ykwk; nfhepyi af;nfhz fjH
, Uf f piwd .

f hhgd eR kwWk; g i ugghdfsy; fi vah). Mdhy st wwal ; rg Nhkqf s ; eFkwik;
g i wghdfspyk; fiuvaf; $bait. cjhe ki wjjdhy; kwhk; fhgd; il
Mf;]LMf[alteRyfluAkjd;kAllalt

f hhgd ; kwik; mj d; Nhkqf s ;N j; 9z s

jdpep yapyssfhgd; nghJ t hif mi wnt ggep yap ; 1 jppdapyk;
dgltjpiy. c ah ntggepyap retpdfsy; mit<Lgbfpdwd. Mdhy;, t wwal;
N hkgfs;mi wat ggep yap; $| mjpsTNJppdfsg <LgLf o wd .

Mf] b Ndwpk; (Mf] p NdhLt pdGpy)

c ah; nt ggepyay; fhhgdhdd Mf] }{)N:lH.tpdqu H'hgd, l\kr‘dh‘t] L  kw\;
frhgd il Mfl;]L l\ghdwtvwvmtggj,lld, Ff|n| i~ | Nubf hhgd ;
l\ghdwfhkfrhgd N hkgf S k; Mf] b Nd wnk ]LfISAk eEh:paAk

c Ut hFfpwd. mt wiNwhLnt ggKk;
vd wkwnwhUnga Uk; c z L.

2Cs) + Oz — 2COg) + nt ggk;
Cis) + Oz — COxgNt ggk;
CHa(g) + 2025 — COxg) + 2H20) + Nt ggk;

et Al d;tpd:

fhgd; eBt@ld; tpdGedfhgd: Nhdhii] i lAk; i IgidAk; jUfp.
,ejfyi tfFeRt hPAvdWhgah;
C) + H2Og) — COgg) + Hog

fejfjJld;Njppd:

camtggepyaw;fejfjdld;,izedfhhgd;ilry/igilc UthFfpd.
Ci) + S — Coe)

c vHjJld;Njppd:

c ah nt ggep y apy ; f hhgd ; ryc v qfSid; t p dCGed mt wval ;
fH‘tgLfichtHFp\U

+ Co — WC

legdlq}tdetgL

mdwh t hot ; f hhgd ; N'hkqf s ;

fhgd; NHkqfs; ,yyhmdmtmftfiaekkw; epdjJf; $I ght
ethmf;lewaK N wivT kK ; ekdtrjpfh Tkgmjpvz z pi f
N hkqf s ; c Ut hf d. , WS f hhgd ; r hhej vhmghU
ehNd mghUs fswef pp

f hhgd ; KWk ; mt wnal ; N hkqf s ; et @t hofi ff Fmt rmkhdj hf
, Uej hY Ks&CO,rai d LkwWk; xUrgnef ppti ffs;Nghdwi t kdphi SfFjPktpstpff;
$bai tahFk; got Uk; ghggFjpys ek; mdwitholy; nefpapp; gqFkwik;
rynef ppspy; fhe gglk; erRjdi kt hagj N jgnghUl fi sg; gwwvat pg(x h t ehk;
vggbmi | aKbAKk; vd gd gwyb hz y hk;

f o ayhl.
ayhdfhyd;
sfs hhgdpl,

d
gol Lss
s ¥ hhgd :t bgghd ; kwWk; f hhgd v/ F Nghd wi t ml qFk;
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nef pbps;-eP frqf yp;njH unffjjohyhdfhgd; Nhkqfs;

nefppsf; vdgit rqfpp; njH uffjjohyhd fhr; I\H'kqfspl xU tif
,1t gygb nuwpfs; vdggLk; ePt neba rqfgp; njh vyhd fh}xr N hkqf
jafStnfdWry NWlt gz Gisj;jUk;ry NjpNRT ffi sr; (Additive)N h
cUthfggLfowd. gytifgglt gygo nupfs; gytifahd nefppj
gadgLfpwd. nefpps; vaqFk; epwe) fhz ggbfpwd. mit gadglj;
VWwy i Tke kyp if Tk; ¢ ssd>kwk; ekd mdwh t hot Y k; gadngjggprl
t Ok; thofifia nefphps; khwvpssd. ekd clyeyks NgH Ft U
cz TgghlfhgG Nghdwt wi w NkkgLjj mit ekfF cjTfawd i fNgrpfz o
, 1z ak; N\ghdwt wwy ; kb gngha kKhwnwgf i s nef pps;c Ut ff Assd. nef pp
%fJ;va mNef ed;kfls to f ssd vdgd njsphf cssd. Md
edi kf S1d;NheJ xUry gh g S k; WgLf g wd .

nef pap ; Fi Ws;

)

« nefpps;, awi fahrpjti ltjwFeP tneLehsfshFk;
Nef ppi srpjtilar; nradAk; , awi faffyYssEz Z apfsp; vz z pi fahdJ ehk;
c Ut Fk;nefppsp;vz z pi fi at pFi wl.
ehk; gadgLjJk; nefppsy; gykWRowrpraaKbahit. MNYk; mite kd
RWABGW § | khRgLj J f ol wd .
renefpp tiffs; ekdcly; eyDfFNLtpstpFk; Njppy; NHiffisf;
nflz Lssd.

nef ppi svhoggd ekdc | YT Fj; | @Ft p st pFk; erR ;
jdi KAi lat hAffi snt spawwW N hLgUt ep y khwngfi s Ak; Vgl J f ol wd .
L

xUKi wkl LN<gadglLj j ggl Jif fpwaggLk; nefpps; Fgi gfshhNh JId;
ekJ RMAGOW § ] Ak; KhRgLj J f ol wd .

vejti fnefpps; ekf Fj@Ft pstpgi tvdgi j mwpjwknef ppsp;
uf reankhoahf @nup; FwaPBfi s g; gwvnweyd nfhs sN z Lk;

nef ppp;ti ffi smwpy;
nup; FwaP

feffz tglqfi sc WwWNehf { Tk;
W xd WEf Nt hUf Fghy ; t ol pahf k; nraag; gad gLk;
nef ppi gkwnwhd Whef pahy; Md c z Tffy d, mt wyy; fHigglbssFwaPi | f;
ftdrbka trtk). ,ejtltk; vjidf; FwhfpdvdWh hAkh? ,J xUnup;
FwaPMFk; nup; FwaPvdgdnefppac Ut hffg; gadglLk; gygbkqgfi sf;

(polymer) Fwh { pw .
nrp;FwaBfsp;Nit:

nef pps; kWRowrpraaggl Nz Lk;  myydghlfhgght mf wwggl Nz Lk;  ehk;
RWAGGY § ] khRgLj j hky 5, Uggj wf if Tkse Iy, eyjijg; gh bfhky; , Uggj W i Tk;
xUrynef pps; gadgh i Ij; jtpft N z Lk; xt nt hUnef pp\k;
nt t Nt Wgy gbkgfi sNahmyyJ %y f S W sp; nj hFgi gNanfhz LssJ.
kWRowr pr aagglLk; NghJ x Ur y nef pps ; xdW d; xdWyggj yiy.
,JEhpjijAk; fz z hoi aAk; fyggi | hdw hFk;
vdN sni t gbpfggl Nz Lk; 1988 Mk; Mz Lc Ut Hf
ntt NWi fahdnefppi sti fggljJtjwihdrihdt ofi

nef ppi sti fogLjJtjykWRowpahsh SfFc jTfpu.

fg :nupl FwaPfs ;
wa , J
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nef p; nghUl f sy ;nurp; FwabBfi sf;fhZ jy;

, U rakhd nur ; Fw;aLfs;xd'; wnahd Whj H Lf; nf hz bUf Fk; %d Wmk& Fwbi sf;
jjo; eLt y; xUvz ;
Itﬂ’rb

nfhztxUKfN‘hz K; %yk; fhe gbfoglbssd. mej KI N hz |
Utfyh; myydmjwkf; fRovOj Jffs; fhz gglyhk; (nef
FwyaE) ,jidf; fhe ngngfbdk nef}m}g, nghUs @ ; k&®xlI
kN hnnyde mbggFjapy h, ji df;fhz yhk;

i fap; RUfff;
gglLssfhpjjpo;

nup; FwaBPfs; 1 Kjy; 7 tiuvaghdvz fshy; Fwhfggl bUfFk; 1 Kjy; 6
ti vwaghdnup; FwaPfs; ehk; md wh k; gadglj J k; nef po;
nghUl fi smi lahsggLjJfpwd. nup; FwaP 7 vdgd 1 Kjy; 6 ti taghdnu;
FwaPf SfFs; tuinefppp; tifiaf; Fwagg wkFg; (1988 Kjy) gadglLjjoglLfpd.
Nr ol ; Fwabfs; kW Row pfhdradj | g; Nohy N , Uf Fk;
Mdhy;ml djJt pnef ppi s Ak; kWRowpraayhk;vdgi j ,J Fwhitpiy.

nup; Fwabf s ;nef pg;nghUsfs;kPvgFfhz gbfggl bUf Fk?

« nefpp; nghUsp; mbag; , UFFk; nup; FwaPi|f; fhe gjwF> mji d
rhatf Tk;

e ry Newfspys mt wwd; mbggFjpy; nefppi fap; RUfff; FwaPkl LNkh
myydJ mjd;KOgngaUNh fhz gglyhk;

 Mbap;fhe ggltyiy nadwhy; mjd; NkwEak; xl fgglbss mi lahsr; rPbd;
k®ght f Tk;

« xU ry nefppsyy mfFwaP , Uffh). mej e dkhdd> t pEKi wfi sg;
golgwm yiy. mJ ghlfhgghdjh,yiyahvdgd cqfSfFj;njhahl.

nef pps hy ; VWwgLk;j Pkahd t psTfs;

ekd fhz afSffnf jfhditfshFk; KjyhJ fhez d; vddnt dwy > xU
nef pps; ekd clyeyjjmrj; j8F tpstpFk; Njg;, nghUsfi sf;
nflre Lssd. ,wthdJd fhe k; vddnt dwy s> ngUkghyhd nef pps; xU
xUKi w kIl LNk gadglLjjogLbt jwhi c Uthifggltit Mfk; gadglLjjpm gmr
Jffpvwaggl Nz ba , ef nefppNs ek RMAGGW jy; mjhsT khRggh i |
VwgLj J f o wd .

m. ] 8F j Uk;nef pps;

%dW tifahd nefpg; nghUsfs; erR jdi kAss kw\k; j&F | Uk;
N jognghUsfi sf; nflhz Lssd. nefppg; nghUstSfF tisTjjdi k> myyJ
neUgG kwWk; GnCjhf; fipfshy; ghptgglhtz z k; , UggiwfhENh e
N jpnghUsfs; Nuff gglLf plwd. ghJf hggww %dW nef ppsht d: PVC (nup;
Fwah )>PS (nup; Fwah 6 nghJt hf nj ukhNF hy; vd ggLk) kwWk; PA /ABS
(nurp; Fwah 7).

PVC-ghyppdy; FNsh unef pps;
« fdc Nyhqgfs;(fHkak; kwk;fhBk) PVCAId;NHhggl Lssd.
« jhNyI] (N japy;Nhi fgnghUs) ekd ~ hi\khdfi sg;gh bt wd.

« PVC nef pp avhggj d; %Y K; il Mfrafs; (kdphH S fFkpTk;
jPkahderR jdi kKAssN jg;nghUsfs) nt smpggLfowd.
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PS-ghyp i | ha; nef pps ;

e ] ilhd; vd gJ ,ejti fnef ppp; flLkhdg; nghUs hFk; , J
GWWNeh at pst pFk;
,J rpj TWjwreP tfhyk; MFk; (100 Kjy;10, ylrk; Mz Lfs)
cz Tg; nghUsfs; kwwk; ghdqgfs; #Ih |, U FkNghJsmjpdmst ghderR ;
jdi kAss ] ;Ihnd , it mgnghUsfS fFs;ntsphfpdwd

PC-ghy phhgNd | ; nef pps ;

PCnef pahd J gp gBhy; A (BPA)vdwnghUi sf;nfhz Lssd.

c z Tkwik; ghdqf S ff hf gadgljj gglLk; PC nghUs f s y JeJ BPA
vdwnghUs hdJ nt sapggLf pw .

BPA vdpnghUs hd J x Ur g  hkhdfs pl;
msitmjphpN hmyyJFi w N hekdc ly;nrayglk:t pjij kW p .

ABS-mfj uNyh eli w;g@tth |a@;] i | @;nef pps;
e ekdfz fsNhwrhkhdkz tyk; kwk; Ei vaBYfF ] i IhB;jBFtpstpfpd.

* BFR (Brominated Flame Retardants) vd wnghUs fs;, j ;N hf f ggLf plwd .

« erRjdi kAssN jpnghUsfs;, t1i fnef payfpelfrippwnd.
xUKi wkl Lk; gadgLjjggl f$banef pps;

gadgLjjp go;J}ff mawaggl N z banef pps: FW af hy k; kwik; el | f hy R

ghi i gViwgLj J  pl . c wgj j praagglk; nef pay ; gh @s't
Nkyhdi t >gadgljjago; J}f f pawaggl N z banghUsfofthgadgprlv\d
fodeR; Fomafsy; mi Ig; nggLJ;peﬁ epyfl sg; ghhpfowd. ,ttifnef
jHwissyqFfs; KWWK ; kdphSfFclyeyfNIilcz Lgz Z f
nef poi gfsftlsfs;j»ILfs;em@RFoyfs;Fbeﬁ gh‘anLfs;fuz bfs

cz Tg; nghUsfisflbjjUtjwrg; gadglk;

, jwhdc j hz qf s hFk;

, twi Wc woj j praary epqf Ns Mf pud .

J :
ekaffi s Ak; Rer#0| yAk;thfhffekfFrItqfs;Nit.

j kpeh by ; nef pp axopf G @t pKi W s;

(Qnfhgxr) ritk; 1988vdwltjjpy; er;ymk[qfisr' N hggd kwWk;
%y kxef p;thg [
[

; |J j Logj wk>
,ejyamurqfkhdJ:gyNWtg)krdrltLP;ahdeI fflsl\kwnfhz Lt Uf pw .
,ejrlitjijghh tahff nfhz Lj kpfmurr‘dijrgnefp;g,
nghUsfiSxolgngthaMp')avLj;JssJ (RWM # oy ; KWWK ; fh.fs;
Ji wj kpehbmurhi z vz ;84 ehs ;2018/06/25).
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,€f muh z aplgb> jkpf muhdd> 201% [dthp 1 Kjys xU ki w klEN
gadggljjggl f $ba kka gadglLjjpgo; JiffmawagglN z ba nefppsp;
gadghit !l jilnradgssd. ,e rltkhdd> jkpehil nefpp khRgh bypeJ
gh)fhggi v tbti kffggllssd.

,jjifa nefppa cwyjjpnratd> pyd i gJ>t epahfk; nratJ> nfhz L
nrytJ>tpgi d nratd kwhk; of pi ' jllnraAk ritqgfs; kpTk;
gaDsslt MFk; c wgj jahshfs >t i kWV\k Eerrh,vd
|u||uAk, , reltkhdd ; J mjp msT
Jkpf mup;, ej kwi khegthfF xU

mkrqgfi saksmit Vd;jilnraaggltd vdw mwb @y ;
ji lnraag
nef ppi of
e cyfk;KOt Jkxt nt hUerpKk; 20 , yl rk; nef ppi gf s;gadgljjgglLf o wd.

e 97%i gf s;kWRowrmraagglLt jwiy.

e cz TgnghUsfs;, Uggjhyt yaqFfs;,tw w z fpwd. xUgRt o; t apwwy ; 70
foyh pFk;mjpvi | Assnef pgi gf s;, Uejd.

nefpp;jlLffs;
e mRjkhd jlLffis (gadgLjjma jlLffs) kWRowrpnraa KbahJ.

xUKi w kIl LN« gadglLjjgglf$ba ngUkghyhd jltfs; ekd clIYfF j&F
tpstpFk;ghyp i | ha; (nwrpl; FwaP 6) vdw nghUs hy ; Mdi t .

mit 2 egpgfs;klbLN«;gadglLjjogglLf @dwd. Mdhy>1000 Mz LfS f Fk; Ny ;
RWM; #oyp;c ssd.

FbeR ghf nfl Lfs;
FbeRghfnfl Lffi s ntspp;t Povwj d; %yk;nef ppkhRghL mj phbd f pw .

mt wwa ; k& mrrbffgglbss Cjh ew i kahdd kWRowp nrati jf;
Fi wffpw.

, it gadgLjjoglt gmF> mtw\s; vQrma eB , Uggj hYks mOffi | eJ
fhe ggLt j hYksmt wi w KWRowrpnrat J fbdk;

nef pphyhd ¢ wR Fohafs;
o ,twm;vil kpTk;Fi wthf |, Uggjhy;, t w wAk; kWRowpnraa KbahJ.

« fIYfTF mbagy; fhz ggLk; nefpp khRgh bwff; fhe khd Kjy; gjJ
nghUsfspy;, it Ak;xdW

« ¢ WQR Foha; Nghdw nef ppi s90% gwi t fs;c lnfhsfpwnd.
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nef pp;jhsis;

 jlLffsp; kP gadgljjgglLk; nefpp;jhsts; mOffilejpggjhy; mtwi wAk;
kWRowpnraa Kbahl.

cz Tg;nghUsfs; #1hf Tkyfhkhf Tkyvz [ z Al Dk;, Uf Fk; Ngh) > mj pkhd
N jpnghUs fs;nef ppyled cztpFs;nryfpwd.

cztp;thid mtww; kP , Uggj hy; gR_s ML kwk; eha; Nghdw t gy qFfs;
vjipghun t pkhf mtwi wec z fpwd.

nef ppkhRgh i | xopgj y;khz t hfsp;gqF:

nef ppkhRgh i | f; Fi wygj 9;effs; Kffmag; g ; NkYk; mji df;
i wggiwihd i dAk; ngW\ssRs: , ef tif >edi kahdjh myyJ
kahdjh vdW e&st NSqgfs; ,J |B&F ' bad ,yiynady;
Ki w kl LN« gadglLjjf$bajh? , ggbggl! ay; rhhej mwdk;
i t aww nef ppkhRgh {1 f;Fi wggj W= nghd k; c |

nef pp; gadgh i | vt{ hWjLffyhk;

e klzthfshhm eBfs; nefpp gwwa c gqfsd mwppay; mwt> cqgfsJ
ngML\lm&wt o h kwik; ez gt S1d;gf ped nfhz L>nef ppgwva t ppoz h t
Vinglj j y hk;

nup; FwaPi | milahsk;fhz gjd; %yk;jPkahd nef ppi s vtt hW j Lggd
vdgi j mthSfF fwypfyhk;

Ga tpps; gwvdk; xUKi w kl LNk gadgljj glf $ba nef ppi s vtthw
jLifyhk;vdgd gwwdk, mt fSTF vljJf$w hk;

cqgfs;mdwithot p;ei | Ki wis;
nef ppi st Powd j d; %yk; RMAGGA | j khRgLjjh B s ;

cqfSilagssppssnrayjptaqf SfFnjkNh yg, (hup;
gadgLjjh Rs;
i wkl LNckgadgljjgglf;
pawaggl N z banef pg; nghUsfshyhdi gf sFti sfssj
fsFtisfs;kwk;c wRFohafs; Mfat w wyg;gadglLjjh

nef ppi svhpfh K s ; Vnddp; mj d hy ; nt s @pggLk;
frwvdd ekdJc I YTFjgft pst ggN hLgUt ep ykhwpy § j Ak; Wl J k;

PVC nef ppi svhogj d; %Yy K; nt s @hFk; i lahfr@;
vd W\ | gnghUshdJkdphfoFmJ pf N Lt pstpg hFk;

nefpp;i gfsy;mi Iffgglt #Ihd ¢ z Tg;nghUsfi scz z h R s;

nef pg; nghUsfi sjdpjdpaghpd kWRowrpraagglk; gbRjjk; nralAk;
0z mhshf spk;t oqf N z Lk;
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e nup; FwaPi | mi | ahs k; fre g Kkwk; gadgLjJtijj;
j Logd gwwprUeh sfFxUegUffh Jt pt iTWglLj j N z Lk; (nudpl; Fwa B(#3
PVC, #6 PS and #7 ABS/PC).
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