PHYSICS
TEST - 6 Part -4

10TH Science Unit 1 ,aff tpps;

Unit 2 Xs@py,

Unit 3 nt gg , awgay;
Unit4 ko NdH [t ay;
Unit5 Xyppy,

Unit 6 mZ f{U , awgay;

Unit 7 mZ ffSk;%yf$WSKk;
Unit 8 jdigfspg;MtRjd tifgghl
Unit 9 fiuwyfs;

Unit 10 Njppdfsp;tiffs;
Unit 11 fhgD k; mj d; N ukgf S k;

10 SCIENCE
UNIT 1

,aff tpps;
mwi f k;
kdph jki kr; RmvAAssi t fNs $heg NehiFtjg; ke Mhk;cilatuth ekik
H/wwA s nghUsfs; mi djJk; xdi wnahdW rheg cssd. mtwy; ry xab
hg ry ,aqFk; epyapk; cssd. xalk; ,affKk; xdWd; xdW
lait.

ja tFgdspy; ek; , affjj ,gyNthffshd Nek NN L affks 1}
fks miyT ,affk Nghd ww;bJeNtk Jtiu ,affjjo; $Wshd
ngahrrpjp rN fkskwhk; KLfk;, w wggwnp mweN hk; , gNghJ . ef ghjjp;
fijmhd fhe jij Magjwh hk

C

xatyg; css xU nghUis ,affjjmF khww cjTtd vd? ,affjjw;
xUnghUs; XaTepyfF tUtjw fhz k; vdd? , aqFk; nghUi s
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,afFt jwrks N fjij FiwfTk; vd Ni t gglfmd ? ef Uk; nghUspI;Hara;bd
khww c jTtd vd?

Nwfzt midjg tdH{STFk;xNutpl 't pr' vdgj hFk;

nghJtht tpr vdgd 'jsSjy;, myyd ', Ojjy, vdw gjjjdpyNa nghUs;
nf hs s ggLf pw .

xa] epyap; css nghUis , aff
xaJepyfFf; nfre Ltu tpr Nitg
jperJ;J mjrbhbfl\thmyyd Fi wf
Ni t ggLf

mwppy G kit tpr vdgi j rh Irfepdldp; %dW , aff tphs; wyk;tpff
ps; %yk; nghUspg; ,affjjpd njsphfg; GeJd nfhstdlds
nghUs g ; k& nrayng tpr kjpi gf; nfhz L>mgnghUs ; vt t hW
? vdgi ] KdNy njhed nfhssTk; CJtyah‘ cssd. epdtdp;
Kd;tpr kwk;, affk;gma gyN Wt pkhd fUjJffs;, Uejd.
JJfffsNngAkMpr kwik; , aftk; gwva efttdp; %dw , aff
J n

myydJd ,aff epyap; cs nghUi s
gbfmd . NkYk; , affjjg; cs
fN h> h

Nhmjd;jprapd kmmN

3
3
3
3
3

,aejpt ay; tprap; nrayghthy; nghUs; k@ Vwglk; tpsTfi s gww gapk;
mwp @y ; ghlk, ,aejptpy; MFk; ,J ,wt gpJfstig; gppfgglbssd. mit
ep ya@y;kwhk;, aqf gy ; MFk;

ep yapy; tprapl nraygh thy; xal epyapyss nghUs; kP WgLk;t psTfi sg;
gwpmwAk; mwp @y ; ep y amy ; MFk;

,aqfpy; tprap; nrayghthy;, affepyapss nghUs; k@ WglLk;tpsTfi sg;
gowwp mwhk; mwpbpay; , afftpy; MFk; ,J MNYk; ,U gbdfsh f&fztthw

gbbfgol Lssd.

,afftpy; ,afftpy;vdgd ,affjij WglLjdk;tprapdf;fUjjg;nfhsshky;
,affjjpd klLNc t gfFtJ , afft py; MFKk;

,afftprapy; nghUsp;, affji jAks mjwrFf; fhz khd tpr gwdk; tsfFtJ
,afftprapy; MFKk;

tpr kwhk;, af fk;

mhp thby; fdff ehby; thogj xU rpej
$ wW\ggb> , aqFfpdw nghUsfs;
J NUk; mtwwd xabl epyfF
vdf; $wdhhy ,tthW , aqFk; nghUl{s
ww , affk) vd ti vaWjhh mtthW,
xaTepyfFf;nfhz L tu Gmp
{ ffF khwhd |, affk} (tpr rihG,
t nghlUsfs;rk caujp;, Uel
tp)k vdW uj hh

mwp @y wlh fy g pah t p r>ep y kk; kwik;, af f k; gwwpfBf z Lt W t g f{ o hhy

1. ,aw fag; css @ phh nghUsfsahlk; jjjkd , ayghd xal epyapyh
myydJ r Bd ,aff epyapyhnjhhed , Uf Fk;

2 Gmpr Vk; nrayglh tiu nghUsfsahlk; jjjkd Keija epyapyNa
nJhlheJ , Uf Fk;
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. nghUsp; kg tprap; jhfk; , UFFKkNghJ> jk; epy khwyjpd jtpff
KaYk;jdi k mjd; epykk vd ggLk;

. ntwwjjp; ttNW epw nfre t nghUsfs; ahTk; xNu c aujp; , UeJ
t OkNghd>mit xNuNeu j;ji u a tejilAk;

ep y kk;

ehk; NgUej Py h kf ©ej Ny h gaz k; nraAk; NghJ > j Bnud mi t epM j gglLk; NghJ >
ekd cly; Kd[\blhffprkafplv\u xaT epyap;css NUeJd>|Bnud ef Uk; NghJ >
c sspfFk;ehk;go N rhaf pl Nark

aqfp nfhz kss thdjjy; jBnud Nfjjil Vwlk; NghJ NgUed
k>gaz ph njhhed ,aff epyapyNa , Uff Kawpgj hy; KdNdhffp
h; mN Nghy; xal epyap;css I\UeJ>J;Bnud ef u Mkgp Fk; nghOJ >
; ,1ze gaz phs nthg.;J xaty; , Uff Kayfpwdh vdN NyUey
mths;jkd gioa epyia jff itff goNdhffprhafpwdh;

nghUS k; jd; kP rkd;nraagglh Gvtpr VWKk;nrayglh tiuvagsjkd
'yi aNah> mny nrdW nfte bUf Fk: NeRNH L, aff epyi aNah
ij vipfFk;jdi k 'ep ykk: vdw of f ggLf pw .

,rorayghby; fhp miil efhe;hYk;>ehz akhdJ njHhed jkd xatp;epygd;
jdi ki a ePbf{ Kawpfml. , xat mhd ep ykg; gz gollysmli | efhgjTid;
G p<dgGt praphy; ez ak; Ftlsagt@fpw

epykjjp;tiffs;

; epykk; epyalf css xtnthU nghUSk; jkd xal epy khwji j
k;gz G xat y;epykk;vdgglk;

, ep ykk; ,aff epyag;css nghUss>jkd ,aff epy khwyi ]
G,affjjy;epykk;vdgglk;

ay;epykk; ,aff epyag;css nghUss;, aqu jprap;, UeJ khwhl >
jpd vibfFk;gz Gjpray;epykk;vdgglk;

hd vijJffHLfs;

he Liy; Nghbag; css Ngh bahsh eP | J}k; jhz Lt ]
Kd:rpg Jk; XLt jwF fhe k;, affjjmhd ep ykk;

h Jag nryYk; NghJ gaz phs xU ¢f f kKhf
go; kujgyhe fRo t®k; ,iyfss> gOjjgn; t
,x tmihd epykjjmF vLjJffhtHk;
Nehf NF H L c ef k; (Linear momentum)

j o rN f Nch>ep wNah mjpkhdhy; t prap; jhffk; mjpkhFk; tprap;tpsthdd
jprNfjijAks ep wap dAKk; ri*he,l mi kf pW . xU nghUs ; kKB nrayglLk;tprap;
fjij] Ned NN L cejjjp;%yk;mstpyhk;

aqFk; nghUsl; ep w kw; jprN fjjpo; ngUffwgyd; c ef k; vdgglk; ,jd;
jprahdJ nghUspi JPrNf jprapyNa mi kAk,,J xU nt f}hhymst hFk;

3| PageAPPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




cejk;(p)=epw (m)xjprN fk; (v

p=mv

tprap; vz ; kjpgghdd cejjjhy; mstpggbfmd. ,jd; SI myF fpp kPp, CGS
myF fpnr kPt p MFKk;

epldp;, aff tpps;
epbidp;Kjy;tpp

tpt U nghUS k; G pr VJK; nraygl h ti s> jkd Xal epyapyh myyd
thf , aqfp; nfhe bUFFk; Nehf NH L yapyh njH heJ UtFk; ,ttpp
prapd ti uanfp\U.mJ kILkawpnghU sp; epykjijAk;t;sfFfp\U.
pr
pr

X
r
t

vng Ojjy; myyJd 'isSjy;, vdw Gmopray; tbtk; MFk; ,i]

t
t
foefz tththffyrk

1. Xatg;css nghUi s ,afFtjwk myyd , aff Kawpggjwhd nray;

2 ,aqfpnfhz bUf Fk;nghUi s epMj myyJd e j Kawpg wihd nray;
3. i\/lankfpnfhz bUf Fk;nghUsp;jprapd khww myyJ khww Kawpfpw nray;

)

tprahdd vz kj psk;jprAk;nfhz | xU nt fihmst hFk;
tprapg;ti ffs;
tprfi s>mit nrayglbk;jpr rhred f8fz tt W ti fggljjyhk;

1. xjj ,iztprfs; , L myyd ,w bwk Nwglt rkkhd myydJ rkkww
tprfss xNu jprag; xU nghUs; kP ,i z ahfr; nrayglthy; mit xjj
,iztprfs;vdw of fggLfpwd.

- khWglt i ztprfs; ,w L myyd ,w bwk Nwglt rkkhd myyd rkkww
tpriss vip vipy jpragy; xU nghUs; kP ,i z ahfr; nrayglthy; mit
khWwgl't ;i ztprfs;vdw offggpriwd

,ttpdfs@;nrayghlfi s mltti z mwayhk;
nj Fgad;t p r (Resultant force):

xU nghUs ; k@ gyN Wit prfs;nrayglk; NghJ>mt wvol ; nkhjj tpsit VwgljJk;
xU jdpj tpr 'njhFgad;t pr" vdw of f ggLf pw . Jd Kj g>nrayglk; mi djJ
tlE)krhfFild;ntfthh;$LijFr (tprisp;vz kj pG kKWK jpr Mfat wwl; $Ljy)
r ;

njhFgad; tprap; kjpG Rop vdy; nghUs; rkepyap; cssnjd mwayhk;
ttprfs rkd; nraagglt tprfs;vdgglk; njhFgad;tpr kj oG Ropgiy vdy s>
mi t ngHJIfsu,,affJ;va fhz ki mi kfgdwd. ,J rkd;nraagglh tprfs;
vd ggLk;

vih fgjjg;,Ue) eR vLIf nrayglk; tpr>nek@Nhyp; kP nrayglLk; tpr>

juR jlLfsy;nrayglk;t pr Kjyad rkd;nraagglh tprfSfF vLjJffhLfs;
MFKk;

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




sTUDY CENTRE

[ APP® L0 ]

CHENNAI

njhFgad;tprfF rkkhd>Mdhy;vjpjpragy;nraygbk;xU tprahdd>nghUlfi s
rk epyfF nfhzttu cjTfp. ,ttpria 'vjprkdp (Equilibrant) vdW
mi of f ggLf pw .

tprapg;Roy;tpsT:

;i fgogb vej ,1jjw;nghUej s s ;11 f1hky; Vd; vghNghd k;

. tpkgUfp; mi t nghljj ggl Ls ' rﬁGsry gbj J , OggJ

jSStJ nijgad tprfF ;jpra g;nrayng; xU
tprahdd> nghUlfi s rk epyfF ' o, ttpria 'viprkdp
(Equilibrant) vd W mi of f ggLf mw .

tprap;Roy;tpsT:

vsphdjh? myyJ Rt ha;, iz gGfp; (Hinges)gFj mp; mUfy;gbjJ , Oggd myyJ
jsStd vsphdjh?

fitpd jsf myyd %l >tprapd t sEGsy;nrYjJtJ vsphdjhFk; fjtp;
i zgGmrryped tppghdd njh y } iy cssJ vdN mqgF nraygLk; tpr
mjp Roy;tpstpd WwlLjJfpd. fjtyg; css epyahd ,iz gG mrRs "Roy;
mr R (Axis of rotation) vd W of f ggLk;

tprapg;nrayghlfs;

tpr nraygh. gl k; nJngad érF) tpr

Fnj hF =F1+Fz
nrayglthy;

rkkww ) Fojw= vdy)

vimi b Fe= VAP

nrayglthy; Fiw tprahdd mjp vz ;
kjpgd I a tprad;

jprapy;efUk;

rkkhd tprfs; F.iw=F1-F2(Fi=F)
vi pvj i b rag; xN =0
l\bwq,twl\bhwhlby, K

1. vipy pyjpray;nrayglk;rkkww , i z tprfs;
2 nekNhyp;nrayglLk;tpr
3 xNujprag;nrayglbk;xjj ,iz tprfs;

jz nlhdwd; xU Kidia jiuvudyhmyyd R hyhepyah nghUjjp kWKi dapy;
jzbd;njhLNH bd;toda epygsspa i kakhf itjJ RoYk;, gissp‘Rowssp
(Point of rotation) vd ggLk;

tprap;jpoQjmd;

tprabdd xU Gspp; myyd xU mrry; WglLjJk; Row, tpstpd mjd;
j g jmd; kj pge ; %y k;mst py hk;
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xU Gspy; kP nrayglk; tprapg; jNgdjmwd; tMdJ>tprap; vz ; kjgG F -
Wk k> epyahj Gsp kwk; t pr nrayglLk; mrnka, , 1 1 Na css nrqfFj J
nfjh yT d fFkec ss ngUffw gyi df ;nfhz L mst pggLfpl.

=Fxd

,J xU ntflthhy msthRk; ,jd; jprabdd tpr nrayglLk; mrrp; jpr KkKwk;
njﬁkytnﬂ;jstwF>nqujd jpray;, UTFk; ,jd;SI myF e@+td;kPth (N m)

, Uil (Couple):

,Urkkhd iz tprfs;xNu Neyjp;xU nghUsp;, U
u

jprag; nrayglthysmit S dil tprfs;myyd o
xNu Nehf NFH by ;nraygl hJ.

,Uilfsp; njhFgad; tp
WgLjjh). Mdhy; Roy; t
vdw of f vk ;

vih eR Foha;jmijy;kwhk;%Ljys>jpfd; Rowpgkgy jpi; RowpKjyhdit.

, Uijlap; RoMpsT>de,Jthgﬁl,de kjpG nfhe L mst pgglf p . , kkj pG
VNDk x U tprad; vz kj pG Wy\k;,lz tprfSTF ,iINa css nquJ;J
nNjh yT>,itfsmg; ngUfV\gnyF rkkhFk;

,Uilap; jRgGijmd; M) = tprap;vz ; kigG F)x ,iz tprfSfF ,ilNa
css nrgFjJd njh yT (S) css nrgFjJ njh yT (5
M=FxS
,jd;SImyF edtd; KEEGS myF Ki wap;i |ld;nrkPMFKk;
xU ntfthh mst hFkjpggjmd; xU ntfihh mst hFk;
nghUl fsp; Rowp tyQRomh , Ugge; vjpfFwahf Tks
vj pf Fwahf Tk , 1 QRophf , Uggp ; Nehf Fwahf Tk; nfhssgglt J
fHtggllssd.

tprap;jgdjmd;nrayglk;ry viLjJffHLfs;
1. gwmffufs; (Gears):

NWGspsp; k@ vj
|

i | 'vdwi of f ggLk; mi t

r kjigG PRophyhy; ,it NHNHL ,affjpd
pstpd WglLjdk; ,ij ,dilfsp; jpogdjmd;

gy Nghd W khwpk; nraaggl t
pd khw, aqFprwthfdrff

owffugfs;tl}gguggp;t s S )
a
d fljJgtjwrk;gwffufs;cjTf

MFk; gmffugfs; %yk; J o p r
RowrpN fjij khwnyhk; NYk;j i

VWwiggy i f (Seesaw play):
eGfs; Vwnggyi f tpsahbid tpsah , UggRs; mjy; mkhedss vil
mj pkhd xUt hs kwpwhUt i u vsp; JH Ffphy vi | mjrbkr'd egh; gyi fap;
Mj hgs spap d Nehf f p ef Uk; NoghJ > tpr nray gLk; J}Lk,
FiweJ3pgxprag; nrayghk Fiwmpd. ,J vil Fiwhd egudt h> vi |
mj bkhd egi uJd}ft toptif nrafpd.

3. j gxrff k; (Steering wheel):

kp tYthd kf®eJ kwhk; ghu celfsp;rffugfsp;jprapd>Fi w hd
jgGtpr nfhz L vspy;khawv j pJogrffuk;cj THpw.
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jgdjmdfsp;jjJdtK; (Principle of Moments) j j Jt k;

rkepyag; css nghUs; xdwd; k@ rk kjpgss myyJ rk kjggww tprfs;
1z ahf N h myydJd vjip ,izahfNh nrayglthys mgnghUspp; kP nrayglLk;

nkh j t yQRopj g jmDksnkhj , 1 QRopj gg j mD k; rkkh , Uf Fk;

my rkepyag; css Nh xU Gspap; kP nraygbk; midjJ tprfsg;

yJ
j oG jmdfsp;$Ljy;RopF rkkhFk;

jgg jmdfsp;jjdtk;

Nkwfzt rkepyap; css nghUs; xdwys Mjhu i kak; Py;, UeJ dinjh yty;
, agFk; t prahd Fi, 1 ggffr; Rowap d AkMj hu i kak; Py;, Ued donjh ytp;
,aqFk;tprahd F2tyggffr; Rowmp dAk; VgL J f pw .

jgG jmdfsp;jjdtjjp;gb _
t yQRopj pJg3 j md ;= | QRopj JgG j md ;
Fix di=Fox d»

epttdp;, w thk;, aff tpp

nghUs; xdwd; k& nrayglk; tprahdd mgnghUsp; c ejkhWgh L t PjjmpF
Nar;ft;y mi kAk; NkYk;, e ¢ ef khwghL tprapi,lpra;N/Na mi kAk; , t

tprap; vzng;g mstp cjTipd. vdN 1] 'tprapg; tpp
mioffyi‘k;

tprifhd rkdghi | fB8f;fz tthWjUt pfyhk;

m epwKjpgQd la nghUs; xdW u vdw Mukg jprNfjjg; NeKNHL | affjjpy;
cssnjd nfhsNhk; t vdw fhy ,ilntspg;F vdwrkd;nragglh Gvtprap;
jHfjjhysmjd; N fk;vvdW khwaki | f pid .

nghUs g ; MWk;c ej k; Pi=mu

, W pc ej k; P¢ =

c ejkhNghL Ap=pr-pi=mv-mue@dttdp;, wz thk;, aff tpogb tpr Fa c e
kKhawnk; / f hy k;
Fo (mv - mu)/ t
F=Km(v-u)/t
Kvdgd tpp kbwgypK=1(mi djJ myF Ki wisyk) vdN
F=(mv-mu)/t
KLffk;=jpr N fkhwwk;/ fhyk;
a=(v-u)/ tvdN
F=mxa
tpr=epwxKLffk;
red jprNfjjy; ef Uk; nghlUsp d> njHhed efhj
Gm prfsp;n thad kJ[gGROIahf ,Yiy vdg;jprNf

Uf Fk; c ej kth\MdJ tprap; jpraphy Na mi kAKk;
kj gody h>jpraphh myyd ,it , wz bYNh Vwgl y hk;
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J tltggh ap;
D rN f thVgH_ VV\gLf}wJ
i ka tgfF KLffk; vdgng, , K;

trDr vdw of fggLf . , i j ggwnp xd gj

tprapmyF: tprapg; SImyF e@+td; (N) MFk; mjd; CG myF i ld; (dyne)
MFKk;

1 efdid;vdgjd;tiuvai w. 1 fpyh phk; ep wAi | a nghUnahdi w 1 kPP mst pfF
KLf Ft pf Ni tgglk;tprapg;msT 1 eptd;(IN) MFk; 1 ed+td;=1 fppkPp

1 ild; vdgjd; tiuvwiw 1 fphk; epwAi la nghUnshdi w 1Inr kP mst pf
KLfEFt pf Ni tgglk;tprag;msT 1ild;MFKk;

1ild;=1fmrkP

1 ef\btd;=105i 1d;

xXwF tpr:
1 fdyh phk; epwAss nghUnshdiw 1 kPp mstmk KLfftpf Ni tgglLk;
tprap;msT xU e+t d; (IN) MFk; ,J xwF tpr vdw of f ggLf p .

dggpy;myF t pr (Gravitational unit of force):

xwF epwAss (1 fpfp nghUnshdiw G pp; <gG KLffjjm (98 kPt @)
, iz aht KLIft pf N i tggLk;tprap;msT <ggay;myFt pr vdgglLk;

<ggay; myF tprap;SI myF>fpyhfphk;tpr (kgff MFk; CGS myF Ki wapy;
fohk;t pr (gf) MEK;

1kgf=1kgx9.8ms2=98 @+l d;

1gf=1gx980cms2=980i | d;

fzjjHF (Impulse):
kpf;Fi wej fhy mstg;kp mjp msT nraygLk;tpr>fz jjhfF tpr vdgglLk;

Fvdwtpr t fhy msty; xU nghUs; kP nrayglthys WgLk; fz jjHF () d;
Kjptpr kwwk;fhy mst o;ngUf fw,gyDfF rkkh , Uf Fk;
fzjjhF J=Fxt
e@p+tdp;, wz thd ,aff t pogb
F=Ap/t(APvdgd t fhy ,ilntspy;WglLk;c ejf khwpnk;vdgi j Fwdfpd)
AP =Fxt
rkdghL rkd;nraa fz jjhfF J=AP
fzjjhF vdgd c e khwgh bwF rkkhd mst hFk; ,jd; myF fppkPp myyd
e+l d;t plb MFK;

cej khwk;myyd fzjjhF f@ffzt ,U topspy;nrayglylhk;
. nghUsp; Nkhy; fhyk; Fi wAk; NghJ mgnghUs o ; k@ nrayglk; fz jjHF
tprap;kjgG mjpkhFk;

. nghUspg; Nkhiy; fhy kjpgG mjpkhFk; NghJ mgnghUsd; k& nrayglk;
fzjjhf tprap;kj G Fi wAk;
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ry vLjJffH Lfs;

 rbBw guggy; , Urrffu thfd gaz jj fzjjhfF tpr mjpIfis
Fi wogi Wk RUst ;mi kg@ S k; mj T fogllssd.

psahlby>kahf t Uk; ge sahlL tehifapd
, O] Nehiy; fhyji ] | ' mtuw ifagsy gel
J;h‘Ftprapi msi t :

eptidp; %dwk;, aff tpp

xtnthU tprfFk; rkkhd vipetpr cz L. t prAk; vjmpt prAk; vghghdk; , UN W
nghUs fs; k® nray gLk;

A vdw nghUs ; xdW B vdw nghUs p; kB Fa tprapd nrYjJfpd vdypsB' MdJ
jd; viptpr Fs apd 'A" k@ nrYjJk; ,twwl; vz kj G rkk; Mdhy; mi t
xdWnfhdW vj s p ray;nrayglLk;

Fa =-Fg

ry vhjJffhlifs;
e gwtfs; jkd
fhwdd mttp
owff i tffpw.
ePry; tth, xUth eRbd ahy
WwgLj J f phh;  ebihd J meeg tp
jsSfmd.

Joghtfp RLjyy; Fz L> tprAld;
viptpraphy;Fz L ntbjjgd;Jgghff g

NelE NHL cef moppiktpp

Gvtpr Wk;jhHfh tiuwy;xU nghUs; myyd Xhmi kggp; kP nrayglLk; nkh j
Nehf NFH L ¢ ef k; khwhky ;, Uf Fk;

Nei NHL cef moppik tpapd f8;fz 1t xU vlLjJffhbd;%yk;edghfyhk;

rMfs; tpr (tpr) %yk; fhwpd fRo jsSfpwd.
rtF rkkhd tpr

tp
apd (vipmtpr) cUthfpgw ti a NNy

|0|Nehf
r T

rf

AKWK; Bvdw , UnghUl fsp;ep wis; Ki wNa mi kwk; mpvdf. mi t Nehf N H by ;
gaz pgj if nfhsN hk; ur kw\k; uz vdgit mtwwl; Mkg jpr Nfqgfsh
nfhs N hk; nghUs; A dJdB | tp mjp jprNfjjy;nrytjh fUIN HK; (u> w)
‘tvdwfhy ,ilntspag;nghUs;A dJB kP Nkhiy WglLjJfpd.

NFHSHFQ gwF mgnghUs fs; mN Nehf N H by ; vikwi\Kk; voj p rN fjj1y; gaz pgj hf
n

epttdp;, wz thk;t ppgb

B ap; kP A nrayglLjJk;tpr FB=m2 (v2 -uw) / tmN Nh; A ap; kP B
nrayglLjJk;tpr FA=mi(vi-wm)/t
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epttdp; %dwk; t poggb A d; kP nraygLk; tprahdd B d; kP nrayglLk;
vipt prfF rkk;

FA =-FB

mi (vi-uw)/t=-m2(v2-u)/t

mivi + mpvz = maug + mpup

Newf e 5 rkd ghL> eerbotg ntspprapl jhfk;vdk;, yyh Nhl>Nh YfF gp;

CSsS nkh;cej ki g Nkh YfF Kd;css nkhj cej kjpggwf rkk;vdgi j
fhHLfpW. nghUs ol ; kK@ nraygLk; nkh; c ejk; xU khwyp vdw Nehf NH L

c € moﬂ)pii kK tpapd eggbfmd.
ufnfl; VTjy;epoT:

unf nfl s VTjyg;ep+tdp; %edwk;t ppkwk; Nef NN L c ef moppi k tpp, it
, iz Lk;gadgLfpwd. ufnflifsy;c el fydpy; (Propellant tank) vimghUsf s ; (j pt
myyJ jpb) epggogLfplwd. mit vhAtiggltJks ntgg thAffs; ufnflbd; thy;
gFjay; , Ued mjrb jprNfjjy; ntspaWpwd. mit kp mjp cefji]j
cUthFfpwd. , cejjij rkd;nraa>mjwF rkkhd vipycedtpr vh$ljjp;

(combustion Chamber) cUthpufnfl;kpef NfjJld;KdNIHfpghafpd.

ufnfl;caugaz pFk; Ngh) mjg;c ss vhmghUs; KOt Jk; vhkt i u mjd;ep w
gbggbahf Fiwpd. c ej morbp!;k tpap; gb epw Fiwa Fiwa> mjd;

[ BTN fk; gbggbahi mjphpt . xU Fuwggpt c ayjp;uinilthd) G pp;<ya
tprapd jtpd tpk nry¥Yk;ti fagesmjd;jprNf kjigGcerrji] mllf}wJ

,J thgl N fKk; (escape speed) vd ggLfpw . (, ggFj ap d gwwt pw hf c ah t Fggy;
eBfs;fw cssRs)

<ggpy ;

eptdp ;ngh) <ggay;tpp

mztjjg css nghUlfsp;xt Nhh JFSk;gw Jfi s xU Fwogp
ffp. mtiprahdd mltfspl epwWsp; ngUffwgyDfF

mitfsp; i kaqfSffplINa css njhytpl,,Ukbe vipt ppjj Yk;

l\kYk;,tt;i)r epwWsp;,i z gf;NHbd;topa nrayglLk;

,ttpr voNghl k; <gG t prabFk; ,ttpr>epwWs; mi keJss Clfjij
myy.

U
t
I
I

i
I

miKWAK; my vdw epwAi la , U nghUsfs;r vdw njh ytp;itffogllssjH
fUIN K ,twwwplNa css <gGtpr FMdJ>nghl <ggay;t ppogb

FUOm xm,

FOLl/r?
it s wmi Ak, iz
Fo=2

2
r

F= gmm,

2
r

Gvdgd <ggay;khmyp, jd;kjpG (SI myFfspy) 6.674 x 1011 N m? kg2

G phgG KLT f k; (g)
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nghUnshdi w NkyNehffp t Polhy; G
gbggbahf Fi wAk; xU Fwogp!
tpraphy; fRo tp)k' NghJ mj d;
mgnghUS fF KLffjjpd VwgljJk
G phgG KL f k; vdw of f ggLf pd .

Gp<gG KLffjjpo;rurhpkjpgG fly; kltjjp) 98 kP MFk; , jd; nghUshdJ >
jilapw fR0 t ©k; nghUsd; jprN fks xU tdhofF 98 kPtpg vdw msty;
Khwpk ; ngWk; vdgj hFk; “g’, d; kjgG G ay; midjJ ,lafspk; xNu kj pgha;
, Uffh.

g kwk;G ,twfpINa css njhH R

m vdw ep wWAss nghUs ; xdW xaT epyap; QG pguwgp ; kP c ssJ. nghUs @ ; kP
nraygLk; ,U tprfis B fztthw fz fipyhk; M vdgl QG @p; ep wahf
nfhrs N hk; G ppl;epw G pi kajjy; Ftejpagihf vijJdf;nfhs N hk; G ppl; Mk;
R=6378f kP(N huhakhf =6400 f KPMFKk;

ep\tidp;ngh) <ggay;t ppgb>CG pFk;nghUS fFk;css <gGitpr
GMm
F= 2
R
, N Nghy ; nghUs; kH’ nrayng; tpr KkKjpig efé\Hdpi,
fzffpyht. ,ttp tprahdd nghUsp; epw Fky KLffjj
ngUf § wgy d hFk; ,qF nghUSld KLff ks> G ppl; <hgis KLTTj j oF rkk

(a=g)
F=ma=mg (vi |)
rkdghLfs; kw\k;rkd;nraa
GMm
R2
GM

,tw wrkd;nraa mg=

, rrkdghl ‘g’ kwik; G’,twv\Mri)Il\b css njhhgpd mspfpw.

G pp;ep w (M):

rkdghL , UeJ G pp;epw
M=gR?/ Gg Rkw\k;Gd;kjgEi s gpjipap>
G pp;epwkj e =5.972 x 104 ppvdf;fz ffpgglf m .

G pp;epwkjpGfhppvdf;fz ff
ehk; Gplpl,]l uggFHap,,UeJ cau;nryyr; nryy Q@ p<gG KLffk; gbggbahf
Fi wAk; mN Nghy; G @pl; mb MojjF nryyr; nryy Q ghgG KLFfjjp; kj pG

Fiwpw. G ppo; Ikajm, ‘e d; kj @G RophFk; (, ggFjmp dg; gwwp , dD k;
t b hf cah;thg}y;gbffyi‘k)

ep w kwAk; vi | :

epw. epw kwk; nghUlfsp; mbggi | gz ghFk; nghUlfspd; epw vdgd mjpy;
ml gqf ;s s gUgnghUs ol ;mst hFk; , jd;myF fdyhfphk; MFK;

vil: xU nghUs; k& nraygLk; GphgG tprap; kjpG mgnghUs@; vi l
vdw of f ggLf pw .
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vi |l W= epw (m) xG p<gG KLffk;(g)

vil xhntfthhy msthFk; md vghNghlk; G ap;i kajij NehfpnrayglLk; mjd;
myF e@ddtd; (N). vilahdJ G phgG KLffjijr; rhejJ. G ghgG KLffkjgG
Gpy; .ljim , Ik; khWgLt jhys vilag; kjpCk; ,1jjmF Ik khAgLk;
n%k}UlI:Lspﬂ; vil JUtggFjpy; mjpkh Tks e;yeLfN‘ bog; gFjap; Fi wtH

ko Jfffap;ef f piNwg N hwy vi | kj pG khW y ;

epy : ' epy :2kpJ}ftpepy :3kpJHfp
a a vdw KLff |[Xatp;cssd (a
Kj ooy ; Kj oop ; fRO|= O) KLffk;
ef hf pw ef hf pw Rop hF k;

R-W=F,,=ma |W-R=F,,=ma |KLf{k;RophFk;
R=W +ma R=W-ma
R =mg+ ma R =mg-ma
R=m(g+a) R=m (g-a)

R>W R<W

N hwyv vi | >| N hwyv Vi |l >
ep yahf css |epyah CsSs
Nohdss vilia|Nghss wvilia
tbmj pk; tp Fi wl

ept ;G p<gG KLIf]jp;kjpG 1625 kP MFk; , J G ppx<gG KLftjjy; 01654
kl gf pf rkkhd mt hFk; 60 fppep wAss xUt b Gkpy; 588 N vi | Ald; (W =mg =
60 x 9.8 = 588 N) egty; 97 N vi | Ald; , Ugghhy Mdhy; mt W ep w kj pfX60kg)
G pk;ept )Yk;khwh) | Uf Fk;
N bwyv vi | (Apparent weight):
xal epyag;css NghJ css ekd czik vil NkNy myyd fRo ehk; ef Uk;

NghJ  mN thggp,,UfthJ GphgG tpr kILknwp dd gw tprishy; xU
nghUs o ;vi | ay ; khwpk; VwgLk; , ef vi | N hwv vi | VdWI of f ggLf pw .

i jgomwf®;fz L xU vhjJdffhba %yk;fhz Nghk;

mepwnfhzt xUthkaJHfap; KYk; NkYK; fOkh efhf jHf nfhs N hk; XaT
epyap; mtth’ nrayglLk; G phgGtpr>mt w vi lahFk; (W). ,J kp;J}{@mp;
jlugguggpi f8 NenffpnrqFjjh nrayglLk; mt w vi IfF rkkhd VJ[blt[D kn,
Jiffmp; )i wgugy;, Ued nrqFjjH NyNet fpnrayglipd. , J N hw

ki pg®fF (R) rkkhf vLj Jfnfhssgglfpw .

koJ}fap;ef it piNFwg>mt uJ N hww vi | kj gGvtt W khWgLf pd vdgi j %y k;
mway hk;

vil , og@a

eafs;N‘gs;btf Ggf h nrdw Ngh) mgF RoYk;ngha uibdjjy;tpsahbadz | h?
c Uz NhLk; njH h tz bapy; (roller coaster) gaz pjJz th? ,jy; NKYk; fBKk;
gaz pFk;NghJ vttt pk;cz K pR s ?

Nky Jed fRo xU Fwogpt KLffjjp;t Uk;Ngh) ekd vi |l |, oggd Nghdw N hwnk;
WgLfpd myyt h?,J ry rkaqgfspy;kpJ}ffay;ehk;ef Uk; Nghd k; Vwgl vy hk;
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Nky Jed fRo t Uk;nghUsp; KLff ks G mpl; <gG KLffjjmfF rkkhf ¢ ss Nghl
(@=g) 'jilagyhky;jhNd t ©k; epy" (free fall) VwgLf p . , eep yapy; nghUs o ;
vil KwwYk;Fi weJ RopepyfF tUfpW. (R=m(g-g)=0),d 'vilagyhepy"
(Weightlessness) vd mi of { ggLf pw .

elks Nhw vil | ogG kwk; Nbwv vil mjphogi g> N fkhf RoYkl; ngha
U bdjj Y ksCQry;MItjjpksc Uz Nhk;njH htz bapYk;c z wyhk;

tg ntsptba;vilapgQ
Gapdr; Rewp Uk; t g fydp; Niy nralk; tpnts;bEh>qu Gp<dpG tpr
,yyh iy N kpffphhvd ehk;epdffpwk;, J jtwd $wwFk;

tg ntsptihyczikap; kmggjmy-trﬂyk kp mjp Rwwaff JperJm,
ef e nfhez bumw mth mifyjJdld;,ize) rk Nfjjy: efhfp\m mt

KLffkstg fy KLffjjmF rkkh , Uggjhysmt h'ji lapwt ©Ok;epy'ap; (free
fall) ¢ s sy mghghJ mt u thwvil ki G RophFk; vdN mt h mffyjJld;
vi laww epyap;fhz ggLf phh;
eptldp;<dggay;t ppp;gadghlfs;
Imzltjjy; css tgnghUlfsp; ghkhz gfi s mstp ngh) <ggay; tpp
gadgLipd. G ap; ep wMiks G p <gc KLFfk; Kjypdtwi w Jyypkhf
fzffp ,ttppcjTip.

20p te kBfs;kwWk;Nhsfis fz Lgpff ,ttppcjTim.

3.ry Ne_uqf_sg;_tpl k8@fsp; rimv ef KT (Wobble) mep_r; cCSS
,affjij ghiPpFk; meNewfs; mttg kBfsp; epwapd mstp

gad gLf s

4jh wifsp; Nh Kisjjy; kwk; tshrp G pp; gt pr rhhed mi ktJ
'‘Gppr rhgpffk; vdw offgglfml. ,eepoit tmff ,tipp
gadgLf pw .

5tpg pghUlfsp;gh japd tiuvai wnratj WwF ,ttppogadglLfpd.

epdtpy;nfhsf:

«,aejpt@ay; tprap;nrayghthy;nghUs; k® VwgLk;tpsTfi s gwwpgapk;
ghk; ,aejpt @ay; MFk; ,J ,wl ogbdfsh gmbfgglltssd. mit
ep yapy; kwhk; , aqf py ; MFk;

,aqfpy; ,w b ogbdfsht ogbbpfggllssd. mit ,afftpy; kwk;
,afftprapy; MFKk;

jd; kB rkkww Gv tpr WKk; nrayglh tiu nghUshdd jkd XaT
epyapyh myyd nrdWnfhz bUFFK;Nelf NNR L | aff epyadly h>nj H hey
, UFFK; , g9z gpd epykk;vdw of f pimk; , J Xat g;epykks, affjjp;
ep ykksjprag;ep ykk;vd %dWti ffsh gpdfggl Lssd.

ef Uk;nghUs @ ;epw kwik; jprN fjjo;ngUf fwgyDf F rkkhd ms T c €j k;
vdggLk; ,J tprag;jprapyNa nrayglLk;

xU nghUs; kP gyNW tprfs; nraygbkNghd> mi tfsp; nkhij tpsit
xU jdpj tpr %yk;mst pyhk; ,J 'njhFgad;tpr' vdw of f ggLf pu .
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,uilap; g ; md; kjgG Vnj Dk; xU_tprap; vz kj p& kwik; , i z
tlg)krhlf:EfF , 1IN css nrgFjJ njh yT>,i tfsp;ngUfwyd;Kkj ggm-
r ;

jgg jmdp; jpr> nghUlfspy; QRopjhf , Ugg ;  vj pFwahf Tks

kughF k;

ty
, | QRomhf , Uggp ; NehFwa hf Tk nf hs s ggLt

tprap; myF SI Ki wap; ed+td; (N) kwk; CGS myF Ki wapy; ild;
(dyne) MFK;

fzjjhF kjgghdd () tpr (F) kwik; fhy mstpg; (t) ngUffw gyDfF
rkkh , Uf Fk;

G phgG KLffk; g d;kjpGeyeLf NH Lg;gFjpy; Fi wt Hf Tk; JUt g; gFj pp ;
mj pkhf Tk;, Uf Fk;

xU nghUs; k& nrayglk; G phgG tprap; kjpS mgnghUs@; vi l
vdw of fggLfp. , jd;myF ep+td;myyd fpptpr (kgf)

GprgG tpr klbtkgwes ,dd gw tprfshy; xU nghUs; vi | ag; khwk;
WwLk; , ej vil N hw vil vdw of f ggLfpu.

Nky e fRo t Uk; nghUsfsp; KLffk; G ap; <gG KLifjjm rkkhf
css NghJ vil Kwwk; FiweJ RopepyfF tUfp. ,J 'vilapyh
epy" vd mi of f ggLf pw .

kh yo;fz fFfs;
1. 5 fhpepwAss nghUnshdwd; Nelk NH L c ejk; 25 fpp kPp vdy; mjd;
iprNfjij fz ffhf.

ep W(m)=1.5 fpp

Nelf NN L c ejk;(p)=25 fppkPp

#]J pk;

NelENH L cejk;(p)=epw (m)xjprN fk;(v)

jprNfk;=NhHNHL cejk;/ epw=25/5
=0.5kPt p

. T P; (keel) Ki day;,UeJ 90 nrkPJlyjg;ifogpb nflet fjnt hdW 40 N
tpr nfhe L jpfgolfpw. fjtp; f§; Kidg gFjay; Vwglk; j g j md ;
Kjpgpd fz ffhf.
julfs;tprap;kj G F=40 ed\+td;
tpr nraygLk;Jlk;=fPKi d mi keyss njh yT =d=90 nr kP=0.9 kP
#ijpk;:jogg jmd ;M= tprapd;kjeG Fxt pr nrayglk;njh yT d
j g jmd; eddtd;- kPLh

. G ap; Nkwguggpl ; @ kajj;, Ue) vej caujp; Gpao; <gG KLffkhdd >
G pkwgugG <G KLEfjjpl; % klgfht mi kAK?

G pkwguggy ; <G KLFfk; =g
Gpi kajjg;, UeJ fz ffP nraa Nz ba c alk;R =R+h

mtcaujp;C pdgGKLIfKk,; g =g/4
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R' c aujp;<dgG KLffKk; =g =GMm/(R'+ h)?
G pouwgy ; <gG KL f k; = g=GMm/(R)?

g OR'0 h

_ _EI;H d g nQ
—-ErH-BTHﬂ*;B

ﬁ

1+

h=R
fzffPnraa Nz ba c alk;R'=R+h

h=RMjyhy;

R'=2R
Grp;ikajjy;,Ued>CGpMuij Ny;, UklgF njh ytgx<gG KL kj pG
G gguwgp ; KLf :jgN@Jw;% klgf if mi kAk;
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10"mwp @y ;
myF-2 - xsppy;

mwi f k;

xspvdgd xUtif Mww; ,J miytbtg;,gulfp. xspnryYk;gh j=Sxspfj b
vdWk; xspfjpfsp; njhFgG xspfwi w vdWk; mi offggLfpd. xspa ntsp phk;
nghUsfs; ‘xspoyqfs; vdggLfpwd. ry xsp %yqfs; jqfSila Ra xspa
ntsphfodwd. ,it ‘xspk; nghUsfs ;(luminous objects) vdW mi of { ggLf ol wd .
#had; c sspi mlde tg k&8fS k; xs;ka nghUsfSfF vLjJffhHLfs; MFk;
fzfs;ni cjtpahy;jhd;ekkhy; nghUsfi sf;fhe Kbfpd vdgij mm;pJggﬁ[s
Md hy Xh,,Us ep wej mi wapg;c ss nghUsfl sf; fzfshy fre Kbtjpiy. Vd;
viW t gff KbAkh'? MknghUsflsf fre ekfF xsle .xsptpftg,,Ue.,J
t Uk; xsp; fjpfi s Nedbahf ek fzfspl;kB’ t pr; nrajhy; nghUsfi sf; fhz
KbAkh? eprakhf Kbahl. xspfjpfs; nghUsfsp; k& gL mtwwwpel
vipuspfgglt fipfs;ek;fzfis milehyjhd; nghUsfi sf;fte ,aYk; xsp
vi pus piy; KWiK; xsptpfy; Fwpd Keija t FoFsy; fwmigoRs; , gghjjp;
xsprpws Ftp nydR ka\k Fop nydR cUth‘Fk obgaf s> kdpf; fz »
Ez Ne ifps;kwk;njh yNeh fps;Nghdw xspay;fUt ps;FwpyJ fw cs[\bkk;

xs@p;gz £s;
Kiyg;xspp;9z &s;kwk;xspgfy; Mfatw wepdT $h\ hk;

1. xspvdgd xUti f Mww;
. xs pvghghl k; Nelf NFH by s nry f pw .
. xspgultjwk CIfk;Nitagiy.ntwwjjp;toahff;$l xspfjpmnry¥Yk;
. fhwy ;myyd ntwwjjp;xsap;jprNfk;C=3x108kPp

. xspahdd miy tbtg;nrytjhy;md miyePk; \) kwk; mj pnt z ; (v) Mfpa
gz (Xi sg; nogwwf Fk; it C = vA vdw rkdghbd; %yk;
nj A KLj j ggLf pd .

. Xxs@pl; nttNW ewgfs; nttNW miy eBqgfi sAks mjpnt z fi s Ak;
ngwwvbJf Fk;

miy e®jijAksrpgG epk; mjip miy
. xsphdd ,U NW Clfqgfsp; ,ilKfgig milAk; NghJ> mJ gFjasT
vipuspFksgFjasT tgfy;milAk;
xsptwpfy;

xspfjpudW Xh, xspCk; Clfjjp;, UeJ kwhNah xs
nryYk; NghJ > xspfjp; jd; gh jay;, Ue) tppfp; nry
VwLk; , e tpfy; xspyfy; vdgglLf . xsmhdJ nt
jPrNfjjg; nrytjhy; xsppfy; Vwglfpu . xs@mpl;
Clfjjp; mjpbkthk;>thT k;b'rej CIfJHy Fi wt Hf
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xspyfyhdd>, U xspyfy;tppSTfF clgl b mi kfp.
xspyfyp;Kjy;tpp

xspfjp Xh Clfjjyted > kwiNwbh; CIfjjmFr; nryYkNghJ > gLfjps t wFfj
LG s py; t}yfy; mi | Ak; guwE Fr; nrqFjjh ti uagglLk; NNhL Mfp@i t
jsjjy;mi kf gwnd .

, & L hk;t
xspfjm >?pc fjjgﬂ)Je.,J>k\ANj\/rh ClfjjmFr; nryYkNgh)> gLNhz jjpi; i rd;
kipgeFks> tpF Ntz jjp; irdkjposFk; ,ilNa css jfthdJ mttp
Clfafsp; xsppfy; vzisp; jftmF rkk; ,ttpp ] ney; tpp vdWk;
mi offggpr\U

sini _ [,

sinr [,

xsppfy; vzzhdJ Xhh CIlfjjp; xsﬂ)tjm,jprl\tfk vttt hW | Uf Fk;
vdgi jj; nippfaw. fhwy; myyJd ntwwjjp; xsrald xs @ ;
jperJ;ka,kV\Mh,leJ;g xspnpﬂjprl\tfj;va,, CSS]fT
xspwfy;vz ;(n)vdWk;ti uaWfggLfpw.

xs;apl;jp')erkrdJ xspyfy; vz ; mjpk; css Clfjjy; Fi wt hf Tk
xspyfy;vz ;Fiwh css CIJHy mj pkh Tk; mi kKAK;

Xhpxspfjphdd mlhl kg Clfjjphed mlhl Fiwe Clfjjmr;nryYKk;
NohJ tgF fiponrgqFjgd NRET tpL t gfporyYk;

xspftjp m hl Fiwej ClfjjgppeJmlhl kfp ClfjjmFr; nryYk; NghJ
nrqFjJ NHi | Nehffptyfp;nry¥Yk;

$lnlhspy;WLk;xspt gfy;

#had; , awi fay; mi ke xsp %yk; vdW ehk; mwej pJf f tNwhk; Xh; xsp %y khd J
xNu xU emjijf;nfhzf xspa ntsphkhdhy; md ‘xwi wew xs pPoyk; vdgglLk;
Mdhy; $Inlhsp %yqfs; (Composite Sources) gyN W emqgfi s cssliffp
ntsnshspaj,jUfplwd. vd N #ma xsphdd gyN W epqfi s myyd miy
ePqfi sf;nfrzt $lnlhsp MFk; $Inlhsp %yjjmF kwNah vijJfthtl ghuw
MtpsfF MFk; ntsnshspa xU fzz H Kggltfjjo; topahr; nrYjjp
ntspUk;xspfjpfi s ¢ wW Nehf Fk; NghJ vdd epof pd ?

ntsnshsp; fwwahdd> fz z o> eR Nghdw xs iFKk; i jg; xsppfy;
mi | AkNgh) mj; css emqfs; jdp; jdahfg; gbo f i , eepoT
‘epwgpp f* vd gglk;

epmqfsp; nj hFgghdd ‘epkh y’ vdW mi of f ggLf s . epkh yahdd C | hsf Uelk;
(Indigo), ePks>gri r>kQrs > MuQR kwWw\k; rp gG Mf@a epqgfi sf;nfhz Lssd.

kwik; rpgG Mfa epqfi sf; nfhz Lssd. |, eemgfs; “VIBGYOR vdw RUfff;
FwaPbd; %yk; FwggbgglLf p . ntsnsksphdJ xs@:k Clfjjw; nryYk; Nghl
nttNW ewgfs; Wlf; fhez kjhd; vdd’? ntsNshsphdd xsiiFk; Clfjjp;
nryYkNghd ntt NW emgfs; nttNW N |
epogbp f VwglL epkhi y NhWp. CIf

epqfi sg;nghW J KhAQLT p .

fzZ W xs@ap; rpogG epks kpf; Fiwej tgF N jijAks Cjh epk; kp
mjpkhd tgF Nhz jijAk;ngwWssd. ] ney;tppgb>t yFNrz khdd CIlfjjp;

tjhy;
khd J

hz msTfsy; tyfy; mi
jw: xspfjpo; tyF N

j
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xsppfy;vzizr;rhed mi kAk; ntt NW emwgf ST F jjo; xspyfy; vz ;
nttNwif | U Fk; vdN>xU Clfjjp;xsppfy; vz ; j ol ; mi yeE’J;Jr
rhhej J vd mway hk;

XsSprpw;

#ha xsp G ppo; ts;h\ztyj;g Ei oAk; Nghd >t sz tyjjp;css gyN W thA
mZ ffs; k\AN\k %y $Wshy; mlde jprfsrfk tyfy; mllar nraaggLf pw .
, egpol “xsprpwy T vdgglfpd. , eepot y; xspfw wahdJ CIfJHy (f hwivy )
CSS$s stfSId;,iItp')da;y;<LgL l\th>m|t midjJdj;jprfspksjhggp
tboglbr; rpwy; epof pw . ,iltpdag <gLk; Jfs; rpwiy cz thHFk; Jfs;
(Scatterer) vd ggLf pw .

k
F

xsprpwp;ti ffs;
xspiw watdJ> Clfjjy; css JfsfSlid; ,iltpdamik: Ngh> gyN W

ti fabd rpwis; ngpriy\d.

xspfw wap ; njHff kwk; , WpMwni y mbggi lahff; nfhz L> xsprpw y 1.
KPrp;rpwy ; kwhk; 2 kPraww rpwy;vd , Uti ffshfg; ombfyhk;

KPraww rpwy ;

rpwy; mi | Ak; xspfw wap; njhHff kwk; , Wp Mwwifs; rkkwiWW , Uggp ;
mrrpwy ; KPraww rpwy ; vd gglk;

KPraww rpwy ;

rpwy czIthHFk;, Jfsp; jdi k kw\k; msitg; (sizeg nghWJ rpw yf;
fefzithwWti fggljjyhk;

uNy xsprpwy>kPxsprpwy>bz thy;xsprpwy >, ukd;xsprpwy;

ulNy xsprpwy ; _ N

#hadp el tUk; xspfjpis; tspztyjjp; css thA mZ ffs; kwk;
%yfSWeshy;rpwybffgglt N ‘ulNy xsprpw; MFk;

Ny rpwy;t pp : . . o
Xh xspfjpm rpwyi | Ak; msthdd> mjd; mi yeRjjp; endkbf F vjpj; jfty;
Uf Fk;

rpwy;msT D%
b>Fi wej mi ye®k;nflz | epkhdJ>mjp mi yePk;nfhz | emji ]
rpwy;mi | fpw.

tsz tyjjo;topahfr;nry¥Yk; Ngh)>Fi wej mi yePk;cila ep
k; nfhzt rvgG eij tp mjpkhf rpwy; mi | fpw.
o .

kwWk; ki wt ol Nghd > #ha yy, ,Uggij tp

J
i le)J nrdW htjhys> Fi wthf [j)wy';mi ej rpgG ew xs ph
cjak; kw\k; ki wt g; h) #had; rpgghff;

xspahdJ> ez gf
s mppj; njhyT nryy Nz bapffp. vdN e ew xspahdJ
r;r I
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‘kR- xs prpwy ; (Mie-Scattering):

XSP;rpw y V\AgLJJk Jfsp;t f‘dJ>ng xspfjo;mi yeBjjmfr;rkkhf N h
myyJ mi yeRj1] tp mjpkhfN h, Uf Fk; Ngh) kBsprpwy; VgLt pd. , rrpwy;
kPrp rpwy; tifia rhejd. NckYk; rpwy; mst hdd xs;bfj;qu; mi ye®jijr;
rhhej J mdW.

tspz tyjjo;f8& mLf FggFjap;css JIR>A f>eRJsps; kwk;ry Jfsfshy;

KP- rpwy ; WwglLf pw .

Neff$ltgfs; ntzik emkhf; fHraspf kPpwy; fhe ki mi kfpw.
fijw;css eﬁJsrbs& P gLkNghJ > meeR ;Jsps; mi djJ

[ [
i}
rpwy;;mi | ar;nraf g

nt spshsphdd Nk
epfi s Ak; rkkhfr;

kb Ez z@ Jfsfs; kwpwhU nghUsp; rk mst; tpt p, Uggi | 9 okk;
vd f pvk; vih ghys QG f>1] fpP: kwK;fyqfyhd eR

,jdhy;rpw;mi lej midjJ epgfSk;xdwir;NheJ ntz ik epkhf khWfpwd.

bz {hy;xsprpwy;
#ha xspfw wahdJ> J}Rfs; ep

wej Xh
xspfwi wapl;gh j ekfFj;njsph g
f

mi wap; rhsujpl; t op\a Ei oAk; NghJ
hfpw. m wag;css fhwy; fye“beFk
JMF% xspfwi wap; gh | G dhpw.

> xsphfjpfs; rpwybffgglfodw epol
d ggLk;

X

& d

JIRf s hy; xsrbfwnwahdJ rpwy bf f ggLt
, eepol bz thy;xsprpwyYfF vLjJffh

xU $okf; fiuwyg; css $okjJfsis
bz thy;xsprpwy;myyJ bz thy;tpsT

, Ukd i xsprpw ;

thAff{s; myyJd jptqgfs; myyd xsp CGk;jdik nfhz}

XW w ew xs@hddJ ,|zf fw wshr; 1

milfpd. rpwile fjphdd> glfpw fjpol; mpntz iz j; jtp ry
mjpnt z fi sAk;csslffajhf , UFFk;, egpoTl * ukd;xsprpw; vdggLf

xspfjphdJ> Jla jptgfs; kwhk; xsp GFk; jdik nflet jg kqfsp; css
JfsfSld;,iltpd Gpjd; fhe khi xspfjba; mi yePk; kwi\k; mj pnt z z p;
khwngf s ; VwgLk; epoi t ¢, uhkd ;xsprpwy; vd ti vaWfyhk;

gLf jpl; mjpnt z Z fFr; rkkhd mjpntz i z f; nfhz | epkh y ¢
thhbs: vdWks Q@ mjpnt z fi sf;nflz{ epmkh y thbs; < ukd;t hbs: vdWk;
mi of f ggLf piwd .

gLf jpd; mjpnt z § z t pf; Fiwhd mjpntz ; nfhz { emkh y thbis ] NHIK;
thbs; vdWksglLfjpd; mjpntziztp mjpkhd mjpnt z i z f;nfhz | epkh y
thbi s ‘Mz b] Nhft hbs; vdWk; mi of f pNvk;

, ukd;tpsitg gwpNYk;tppwh caht Fgkspy,;fwyhk;

L
hy
v

gglt xsFk;jdi k nfre t{ Clfk;‘nydR vdgglLk; , ggus;
wEshNh myyd xU Nhsfg; gufks xU rkjsg; gugfk;
ej f Fk; nghdJt f nydRfs; 1 FtmydR 2 FopydR vd , U
| j ggLf olwd.

oM ;Ft pyd R

, U
efg, guti sf;nfre td. ,it ikajjg;jbjJks Xgfspy;
k; ,twwml; toahfr; nry¥Yk; ,iz ahd xspfw wis; xU
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Gspy; Ftpfoglfpwd. vd Nt , 0t ‘Ft pFk; nydRfs; vd W
mi of f ggLf ol wd .

2 FopydR myyJ , UGM ; FopydR:
0t UG K; css Nehffp; Foepj Nhsfg; guti sf; nfhe tJd. it
i kajjp; nkyedks Xuqfsy; jbjJk; fre gglk; , twwg; t oph r; nryYk;
,izahd xspfwi wWs;tphe) nryfpwd. vdN |, it tpmFk;nydRfs] vdW
mi of f ggLf ol wd .

gt i f nydRfs;

; FtpydR XH, UGv Ft pydrp; xU gw@G rkj s g; gugght mi kej pej by ; mJ
Ft pyd R vd ggLk;

; FopydR: XH , UGV Fopydrp; xU gw rkj s g; gugght mi kej pJej hy ; md
Fomyd R vd gng

gyNWtifahd nydRfs;fHigglLssd.

Ft poydR kwi\k; Fopydrp;ei I ngWk;xspyfyhy;glgafs; N hdWy;

nghUns dW nydrpfF Kdghf it ffgglLk; Nghd > nghUs g Jed t Uk; xspfjpfs;
nydro; k& t®e) grkgqfs N hwM pfgglf dwd. nydrohy; N hwMpfgglk;
g;h(gj;pl epy>msT KWAK ; | ;k Mfpatw wyg; GeJ nfhss ry mbggi | tpps;

jhejft Nz Lk; ttprblsg, golgwda nydRfshy; c Ut hffgglk; gigqfs;
prJg oFijwa Nz Lk;

xU FtpydR myyJ Fopydrp; xsm@y; i kajjp; tophfr;
tpfyi lalkky;mN gh jag;nryfpd.

, 1z ahf  t Uk; sy Ftpydrp; k& gLkNghJ
jy; Ftpfaoglk; dmi, kP gLkNgh)  Kjdi kf;
ileJ nrytd Nghy; N hdWK;

tpp3:

Kjdi kf Ft pk; tophfr; nrdW Ftpydro; kP t ©Ok; xspfjpfS ks Kjdi kf;
FtlaJ:J Net fp; nrdW Fopydrp; kB’ tOk; xspfjpf Sk, tgfyile gmF
Kidi k mrRfF ,i z ahfr;nryYKk;

Ft pydrd;toph xspyfy;
nttNWnjh yTfspy;nghUs;itffgglLk; Ngh)>Ft mydrphy; c Ut i f ggLk;
gBgqts;Fwpd tpo FT; iz Nohk;

nghUs ;amy h ;njh yt y;c ss NghJ

nghUs ; <«wy h ; nJhytg i tffgglk; Nghd > Kjdi kf; Ft @jjw; nkaggpgk;
cUthggpr\U gﬂigj;pl ms T nghUs @ ; mth;bg; gykl gF rpvaj Hf
Uf Fk;

bl

nghUs ; C f F mgghy ;i t f{ggLk; NghJ (>2F)

nghUsr‘dJ tisT ikajjmre mgghy;itffgglk;NghJ>rpya ji yfBhd>nkag;
glgkhdJ nydrp; kWGWk;ti sT i kaj jprksKjdi kf;Ftpjjmk;,ilNa
N hd W pul .
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nghUs ; C y;i t ffgglLk; NghJ
nghUnsth Ft pydr;ti sT i kajjg;itffoggLk; NghJ>mN mst yhd>
jinyfd>nkagg;ng;nydr|d;kvm\MU offjjp;tisT ikajjp:;fplffpd.

nghUs ;F fFk; C fFk;,i INa i tffgglLk;nghOJ.

nghUns dWs Ft pydrp; ti sT i kajjprks Kffa Ft @ ka , i 1 Na
i tffoglk; Ngh) msty; ngha> ji yfBhd> nkaggﬂxgk;n ro; kWG jp;
tisT ikajjm mgghy;c Ut hf pu .

nghUs ;Kjdi kf ;Ftpjjw;i tffgglk;nghOJ >
nghuns dWs Ft pydrp; Kjdi kf; Ftajje; itffggLk; Nghh> mst p; ngha
ji yfBd>nkagghogk; wmyh ;njh yt w;c Ut hf f ggLf pu .

nghUs ; Kjdi kf; Ft mk; F kwk; xsppy; i kak; O Mfat WMF i lNa
it ffoglk;NghJ.

nghUns dWoFt pydrp ; Kjdi kf; Ft @jjprksxsmpy;i kajjprk;, i 1 Na
i tffggLk; NghJ> mst y; ngha> Neund khagolgj i | O; nghUs, , UF Fk; mN
of fjjw;c Ut i Ffpd.

;gadghlLfs;
spgl f;f Ut my;gadglLf ownd.
gngUf Fk;fz z hof s hfg;

Nz Hffps> njhi yNehf

ga dgLfldwd

ps; kwk; eOt ggl t B jps; (Slide Projector)
ol wd .

l'r;rhpnraag; gadglLf owd.

f
W wwa ;e Ut iifjjy;gadgLf
' vdw ghh t f; F| wohl i

;t oph xsptyfy;
Kdght thagss ,wlL epyfsy; nghUs; itffgglk; Nghl

nghUs ;<wy h ;njh yt y;c ss nghOJ
nghUns dWs Fop nydrd; Kdghh>wyh; njh yty; itffgglLk; Ngh)> Neud>
kprrma khaggmgk; Fopydrd;Kjdi kf;Ft@jjy;c Ut h{gglipd.

nghUshdJ mst pf$ba njh yt ;i tfggglLk;Nghl

nghUns hd W Fopydrmf Kdghf>mst pf$ba njh yt

Fopydrp; xsppy;i kajjmks>Kjdi kf;Ft ajjpfk;
khagglg i j ¢ Ut hf Ffpd.

nydrpfFk; nghUSfFk;,i INa css njh yT Fi wAk; NghJ >
i1Na css njh yTk;Fi wipw. NKYK; gigjjp;msT mjp
Fopydrp;gadghifs;

1. it fygpahnjh yNehffay;fz z UF nydrhfg;gadgLfpwd.

3
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2 ,it ntsphHfisj; njheJnfhss tPbd; fjTfspy; ngijgngE csTj;
Ji sfsy;nghUjjgglLfpwd.

. it fplgghhit vdDk;ghhi tf;Fi wghilr;rhpnraag;gadglLfpwd.

nydR rkdgh:
Nhsf Mbfsp; Mbrrkdghilg; NgoyN > Nhsf nydRSfF nydR rkdght
c UthffgglbUffmd. , r; rkdghh nghUsg; njiyT (u), gkgjjmo; njhi yT (v)
kWG Ftajsnjhi yT (f) Mftwi w;njH hGgljdfmpd.

nydR rkdgh hdJ >

Ll 1 dt: Fupfgolf mw .

f u

v

,J FtpmydR kw\k; FopydR Mfat wwi-g; nghJt hdJ.

nydRnjhhghd fz fFfSfF tplfhz Kwylk; I\th>gadgLJ;gng msTfSffhd
j Fej FwaPbi d kfej fth.,JIdlfahs N z Lk;

FwaPL kuG

nydRfsp;fipti ulgfsy;gyNWnjh yTfis mstphtjwhf;fhhBrad; FwaPL
kuGgadglLjjggLfpl. , f FwaPL kup ; gb>
1. nghUs ;vgNghd k;nydrpd , I gof fk;i tffggl N z Lk;

2 midjJ njh yTfSkexsppy;i kajjphleN msffggl N z Lk;

cipray;Nwnf hssgglk;mst Bfi s NehFwahff;nfhss N z Lk;

1. gLfJ;bpl; JprfF vibijpragy; Ncwnfhssgglk; mst Bfi s vj bFwahf f;
nfhss N z Lk;

. Kjdi k mrRiFr; nrgFjjh NcyNehffp msffgglk; msTfi s NehFwahff;
nfhss N z Lk;

. Kjdi k mrREFr; nrqFjjhf; f@Nef{pmsffgglLk; msTfi s vjpFwah f;
nfhss N z Lk;

nydrp;c UgngUff k;

NFhsf Mbfisg; NghyN > Nhsf nydR S k; ¢ UgngUffk; nrafpwd. gigjjo;
cayjmksnghUsp; caujmrk; ,ilNa css jfT 'c UgngUffk, vdggLfpd
¢ UgngUff k;'m' vdw vOjjhy;Fwdfgglfp. nghlUsp;c auij hvdTksghgjjp;
cauyij h'vdTk;nfhz thys

n=9B0i jp;cau;_h
nghUsp;c awk; &
c UgngUffkhdd>glgjjpl;njh yT kwk;nghUsp;njh yT Mfatw w;nfhe Lk;
nj hhGgljjgglf pw .

nghUsp;njh yT u
UgngUffjjp:kjpG 11 tp mjpkhf Uejhy;>nghU| s tpg;ngha glgKks1 |
Uejhy nghUi s t pr;rma g;kgKk fplfFk;

=BG jpnjh yT _v

h‘Fthrkd hL:

xs;GFk Clfgfshy; cUthfgglfpwd. ,ef Clf
spgfy vzflsf nfhz tit. nyd;r c Ut fFk; xUt hnydrp;tp
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Muk; kwk; xspgfy; vz ; Fwpd mwej ff §
nj hi yT> nghUs ; kwik; giagj j ol ; nj h
nydrg; tisT Muwks xsppfy; vz ;
nj H hglj J k; rkdgh xdW N it ggLfp.

c Ut i FN hhyrkd ghL" (Lens Maker's Formula)

L engh -k

f Rt R, [
, dF pvdgd nydR nraag; gadglLjjgglt nghUsp; xspyfy; vz Ry, Rvdgi t
nydrp;, U Nhsfg;guudsp;ti sT Mwfs;fvdgd Ftp@j;njh yT MFKk;

nydR rkdghh kw\k; nydir c UthFNhhy rkdghh Mfait nkyyp
nydRf SfF klILNk nghUejf; $bait. jbkdhd nydRSfF ,ttp
rkdghlf S k;rpya khwnwgfs;nrad gadgljjgglf gwd.

nydrp;jmd;

xU xspfjpy nydrp; k& gLkNghJ mferde Ftrbfgng; myy
msthdd nydrd; Ftpjnjhyltg, nghlWjJd. nydR xdW |
xspfjpfist; Fterk (Ft poydR) myyJ tMFk (FopydR) msT
vd ggLf pw . vdl\t>nydr|d,j|wd vdgd xU nydrp; Ft pFk; myyJ
vd tiuvwwWfgglLfp. nydrp; jpd; vdgd vzzstg mej n
njh yto;ji yfe;kj ggp/Fr;rkk;vd ti vaWfgglfpd.

1

J
d;

t
yd

f
nydrd; jpmdg; SI myF ‘i lahgth MFk; ,J'D' vdw vOjjhy; Fwbfgglfpw.
nydrp;Ft@aj;njh yT kPl h (m) vdw myfhY ks
Ft poydR kwik; Fomyd R N WghLf s ;

___ FtpydR |
i kajjy; JjbjJk; Xujp;
nky eJ k; f hz ggLk;

,J FtpFk;nydR

ngUkghY k; nkaggigati sj;
N hwM  Fk;

J Jugghhi t Fi wgh i Ir;
rhpraag; gad gLf pw

nydro;jmdhdd i lahgth (D) vdw myfhYk; Fwbf ggLk; NghJ 1D =1 m!
xU ilahgthvdgd>xU kPth Ft@aj;njh yT nfre | nydrad;j pd; MFK;

FwaPL kugd; gb> Ftpydrd; jmd; Nehf Fwah Tks> Fopydrp; jmd; vjpf;
Fwahf Tk; nf hs s ggLf pw .

b .
kdpffz : kpTk; kj pG& t hagj Jks El gkhdJkhd ¢ z it ¢ WogghFk; mwgd ¢ yi ff;
frz giwihd t ophf Tk;fz fNs mi kfpnd.

jho 283 nrkPt ptk;nfre | Nhs tbt mi kgd lad. fzz pg;css
vdDk;typkahd rttphy;fz z p;csSWEs;ghlfhfgglfpwd.
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fzz py;css Kffpkhd gFjps;

fhhdph ,J tppNbhsjjpo; Kd;gFjay;fh gglk; nkyyma xspCFk; gl yk; MFk;
,JJN fzzp; xstyfy; ellngwk Kff[akhd gFjp MFk; fhdah t mllAk

xsrbfj;blts;xspgfy mi Iar nraaggl b t ppnydrp; k® Ft pfgglfpw .

fzzp;, ewKi la gFjahFk; ,J ePky gOgG myyJ ogrir emijpy;
,J xtpt U kdpUfFk; jdpjdi k t hagy epk; kwWk; mi kgi of ;
,J xspgl f;fUt ap; Kfgi gg; NgpdW nrayglt fz gh tapg;c shs
;btspl mS|tf fIngLJprvJ

| hp o ;i kaggFj phFk; nghUspped t Uk; xspfjpis;fz gh tap;
tppjpu a mi lfowd.
pjpu (ndbdh:, J tpp; N m pIGNclgugGMFk;krb mjp c z h El gk;
. goFj pinghUs ;] i yf E’hd ag; gigk; c Ut If { ggLf pw .

tpp nydrhdJ ryphp; jirfshy; jhafggltssd. nghsfsp;
Wg> tppydR jd; Ftpj; Juij] khuwwdb; nfhss ,jjirfs;

: fzzp; kp Kffpkhd gFjphFk; ,J ,awi fay; mi kej
hfr nray gLf p .

xsp Gk; goykhd fhdmah jd; kP gLk; xs
css fzghtia Nehfp; jpgdmd. |
t opydrhdJ Ftp nydrhir; nraythjhy>,

f
. f
w; i yfBhd> nkaggigk; N hwit pfgglf pw . rk

;%I sTF vehjJdr;nryygglhl , Wah %i sahdJ Neuhd gﬂxgjgj

t ppVwgi kTj;jpd;
mUfy;css kwk;njh ytg;css nghUsf|SJ;njs;bh‘f fre g wk
v

nydR jdid khwwpmi kjJf;nfheSk;jdik>'t pp Vg ij,ijd‘,
tppnydRjdDila Ft@aj;njhyit khwai kggi wF rymhp;jirfs;

t op nydrhdJd> nef ©k; jdi k nfle I > nfyyp Nghdw nghUshy; MdJ.
jirfs; RUqfp tpptilAk; Nhl> nydrp; tisTks F j; j hi
khwwvai kffgglfmpd. ehk; njh yty; css nghUsflsf
jII’fS tdpi Itjd; %yk; t ppnydrp; jbkd; Fi weJ
jdhy;t ppnydrg; Ft @Jd juk; erthgglL nghUs ;nj s p Hf
Ufg C SSQ; nghU sfisf; fhZ k; NghJ rg[ahpjlrfs RUqFtJhy,tppny ;
j bkd;mjphefmd. . jdhy;t ppnydrp; Ft @Jjuk; Fi wed nghUspiinjsphd ghgk:
t ppj b Lay;t B} gglf .

ghi t ePbgQa
,UmLjjLjj xspJdbg@STF ,ilgglt fhy ,iIntsp%tpH‘biatﬂ)f;Fiwthf

, Uejhy s kdpf; fz fshy; mtww; jdpjdahf N WgLjjp mwa ,ayh). ,J
'ghhi t ePbgG vd gglLk;

fz z p;mz i kgsspkwhk; Nai kgssp

kdpf; fz; xdwplhy jd; vipy; cssg; nghUsfisj; njsphif; fhz f$ba
kprom@j;njh yT 'njsgW fhrpp;kPcpN;njhi yT' vdgglk; , J mz i kgGssp
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vcEJ}ferékml of foggLfm . ,J kdpf; fzz pfg; nghJt i 25 nrkPvdw mst y;

fz ;xdwadhysvttsTj;njh ytg;cssg;nghUsfi sj;njsphif;fhz Kbfp h>
mgssp Nai kgsspvdW mi of fggLf pW . nghJt b > Nrai kg; Gsphdd <wmyh ;
njh yty;mi kej pf Fk;

fz z pp;Fi wghiLfs;

,ayght kdp fz fsphy;2 nr kPKjy; <wyh ;njh yT tiucssg;nghUsfi sj;

njsphf fre KbAk; Mdhy; tad K][DIT css;bt gyN W fhez gqfshy; rp

kdphsp; ghhtag; Fiwh VwlLfpd. fz zp; WLK; rgy nththd
hk

Fi wohLfi s g;gwnwot p h oo

fblog; ghhtt (i kKNahgah:
i kKNa vdW mi offgng 't

7

5350

J JK; Flwtthk;>tp

hogj hYk; , fFi wghl

; njh yt}y mi kahky »

'nJhytg css nghUs
j Fej Ft[aj,njhyT nf

rfpnraayrk gadglLjjggl N

tg;ghhit Fiwghe cila xU kdpuy; xvdw njh yT ti uAss nghSsfi sf;
he Kbfpd vdf;nfhsN Hk; mt hy<wmgh ;njh yT tiucss nghUsfi sf;fhz
t pJkgolhy>gadgljjggl Nz ba Fopnydrp;Ft @ J}k;f=-x
x vdw njh yT tiunjsphig;gtif Kbfpw xU eghy vdwnjh yT tiufhz
t kool hy >N i t ggLk; Fopydrp;Ft @ Jhk;
Xy
X—Yy

* ggh; nkl Nuhga h):
vdW mi of f ggLk; n° ggh, nkl N gah;, Fi wgh hdJ
Lfd ., fFiwh. cila kdphishy;njh ytpy; css n
KbAKk; Mdhy mUfy; Cc ssg; nghUstls fhe
pinjhyT erbhggJ ks t pp nydRfFk; t pp; | p uf
Fiwjhyk;, fFi wghh WglLtpd. , jdhy; mz | kg; G
njh yty; mi kakkys> Nai kg; Gsp a Nehftpefh;aJ t hf
y;Ccss ,ghLJsfsnl okggfs;tppjp u F mgghy; (gol Gak) ¢ Ut K
ej Ftajpjh yT nfhzt Ftpnydrpdg gadngJtJd %y k; , f
rhpnraaytk; gadgljjggl Nz ba Ftpydre;Ftmj;njh yit got
fziwayhk; Jjug; ghhit Fiwh. cila xU kdpuhy; dvdw njhytva maghy ;
css nghUsfi s klLN fre Kbfpd vdf;nfhsNhk; mthd fF Fiwh css
D vdw njh yty; mi kej nghUsfi sAk; fre t pkgohys gadglLjjggl N z ba
Ft pnydrp;Ft @ J}k;
dD

fde

ppVV\gl kTj;jmd;Fiwg L
; taJ K”tnT fhz khf > ryahp; jirfs; tYtpffpgw. NYKk;

mrjleprJ,Jd:kia coffw. ,jdhy; tpag; Vagi kTj; jmdp;
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,fFiwh. cila ry tad Kj;bue; nghat ishy; mUfy; c ss nghUsf|SJ,
njsphf; fle Kbahl. vdN ,fFiwh 'tad Kjpl Jlugghh t" vdWKk;
mi of f ggLf pw . ' '
ry kdphs; xNi Neuj; fpigghit kwik; Jlwgghit Mfa ghitf;
Fi wghLfshy; ghpfgglyhkl; ,fFi wghhdd>", U Ft@a nydRfs; (Bifocal lenses)
%y K; rrpnraaggLfmJ , e nydrg; l\kyGW«,Fopnyde (fpt ngtl a rhpnray
ePl njh yty;css nghUsfi sf; Tk)>f8; GK; Ft pnydRk; (Jjugghhi t rhp
nray gbgg W watlfaka) nfhz L mi kf f ggl bUf Fk;

ghhi tr;rpwy; Fi wghL (Astigmatism):

,fFiwhL cila fzfshys,i z ahd kwWk;fplklItf;Nhfisj;njsphf;fh
,ayhd. [ fFiwh kuG uwphhNh myyd fzzp; WglLk; gh g sphNyh
N hd wy hk;

tppydry; Wglk; fz G uw fhdph g; c Ut hFk; G fs»> t ppp; Nkwgugh sy ;
c z I hFk; fhaqgfs; Nghdwt wphy ; t ppy drpl; VwgLk; xOqfww jdi kahy;, fFi wghl
WgLf pw . ¢ Ui s nydRfs; (Cylindrical lenses) %y k;, f Fi wgh i | r;rhpnraay hk;

Ez Nz hffps;
Ez Ne ffps; vdgit kpEz z nghUsfl ; cjTk; xsppy; f Ut phFk;
1t vsp EzNzhff;bs ka\k $IL Ez Nz ,vd tlfggLJ;ggprlwd.

VS @& EzNzh‘fp

Fiwej Ftaj;njh yT nfre t Ftpnydrhdd vsp@a Ez Nz ifahfr;nrayglL
Ft pydi rf; fz fSTF mep, itj.;J> nghUsfi s g; ghhf Fk; NghJ > nghUs
nghpH £ gl | khagggk; N hwiit p £ gL f pu .

AB vdw nghUi s> ftpnydrp; Kffpa Ftajjms;

Gyjo;tomhfg;nghlUi sf;fle Nz Lk; Ftpydrd; Kffa Ft@jjmksxsppy;
|kaJ;vak,,|Il\h nghUs ;i t ffgglLk; Nghd >nydrhdJ Neund > nghp hf f ggl t X

gigii ] nghUs;, UFFk;mN gffjj ;N M pfpd .
olgijd; njh ythdJ>njsgW fhHrap; kPrpV njhi yTfFr; (D) rkkhH , Uf Fk;
(Fi wgh ww fz z pF D=25 nr kP

vsp Ez Nz Hfpap;gadghLfs;
, J fthk gOJ ghhggt fs; kw\k; Mgw gfs; nragthshy;
gadglj j ggLf pu .

2 rpma vOj Jffisg;gbff cjTfpd.
3 G s kwk;Gerpspl;ghf qfi s ¢ WW Nehf f g; gad gLf p .
4 jla mwppay;Jiwaysi TN ffi sg;gFjjwag;gadgLfpd.
$I1L Ez Ne HFfp . : : .
, eEjz Nz M f@Ak; kp Ez z @ nghUsfi sf;fte cjTipd.,jd;c UgngUfFjjmd;
vsp Ez Nz ffpp;c UgngUfFjjmi d tp mjpk;
Ftmj; njhytpdf; Fiwggjd; %yk; Ez N hfap;

mjphofyhk; Mdhys> nydRfis tbtikggiy; css
Jiujpd xU Fwogpl Ny ; Fiwif |, ayh). vdN
hf

ms t
¢ UgngUffjij mj b hogj W , L FtpydRfs;
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. F mUfp;

nghlUs UF nydR myydJ

wm mUfgy; css mjp

nydR myydJd fz z UF

vd Wk; mi offg . i ; KdDk; gd D k; ef uf $ba
w;mi kffgglt F ; | ] :

nrayglLk;t pk;

nghUs; (AB) ahdJ> nghUsUF nydrp; Ft@ma Jljyij tpr; rwM; $Ljyhd
njh yty; itffgglfm. nghUsUF nydrp; kWGNjp; ngha> ji yfBhd>
nkagglgk; N W pfgglfm . ,ef gpgkhdd fz z UF nydrmfhg; nghUshfr;
nraygLf . NKYK; , gggkhdd (A'B) fz z UF nydrp; Kjdi kf; Ft @aj jms;
mi kKAKhW fz z UF nydR rhoraaggLfpd . fz z UF nydR>mst y; ngha Neud
khagigj i j g; (A'B) nghUs;, UFFk;mN gf fjjg; N hwM pfpw.

$IL Ez N hfpd; ¢ UgngUfFj; jmdhdJ> vsa Ez Nz hffap; c UgngUf Fj ;
jmi df;fHDbYK; 50 Kjy;200 klgqF ti umjpkh , Uf Fk;

ef UK;Ez Nz HFfp

,J 001 klkPvdw mst yhd kprrmaj ;njh yTfi s kpj;Jyymkhf msejwaf$ba
kppr; rpej fUtpsp; xdwFk; ,J nthdmh jjJtjjp; mbggi | ay; nrayglLfpd.
,jd;kPrpws T 001 KkPMFK;

njh y Nelffps;

rk8 jy; Nhdwa rejpfpfz jij effs; ghijpffpRsh? ntwM; fz sty

meepoi tj;njsph fhz ,ayhl. nt Fnjh ytg;c ss nghUsfi s ehk;njsphff;
fhz njhy Nenffps;cjTfowd.

; ¢ss nghUsfi sf;

fphy ,J mbggi lap;]j
nfjhiy Neffpp;tiffs;

xs@Ry;g9z i s mbggi lahf;nflze L njh yNeffpps;

1. xsptpfy;nfjhy Nehfps;

2 xspvipusgQ ;njhi y Nehffps;

vd , Utiffsh ti fggljjggLfpwd. N o
xspyfy;njh yNenffpsy;'nydRfs; gadglLjjggLfpwd. fygpahnnjh y Nehffp
nfgshnjh yNehf f p epkwiw xspt yffps; (Achromatic refractors) Mfai t xspyfy;
nfjhy Nenf{fpSfF viLjJffh Lfs;MFk;

jpus G njh yNehf{psy; 'NNhsf Mbfs] gadgljjgglfowd. fpdfhads
>N] fpud;njhiy Nehffps; Nghdwi t xspjpusgGnjhy NehffpSfF
fHLfs; MFKk;
yNehf fpi sg;gadglLjjpfhz f;$ba nghUsfi s mbggi lahf;nfhz L njh y
bs;
1.thdpy;njhy Nehffps;
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2 egggwGnjh y Nehffps;
vd , U ngUk; gbd f s hf g; g f ggLf ol wd .

thday;njh y NeHf fps; (Astronomical Telescopes):

, it thdnghUlfshd Nhsfss tpg k@fss> tpg k&@; jpsfss Jizf; Nhsfs;
Nghdwt wi wf ;fhz g;gadgLfpind.

epaggugGnj i y Nehf f s ; (Terrestrial Telescopes):

thdy; njh y Nelffpsy; fplfFk;, WpgsgkhdJ jiy f8; gigkhf , UfFk;
de>,Jmhyl\bhffrbs G oguwgy: css nghUsfisf;fhe g wk Vi t myy
vdgjhy: epggigG njh yNeWtps: gadglijg; glfpind. Neud . Wp ghgji|
cUththJ Kl LN thdyay,njhy NehffpS fFks egggugG njh yNehf £ S f Fk;
,i TN css Kffma NWhHh. MF

njh yNeffpspl;edi kfs;
* Nhsfsstp kBfsptp k®;jpsfs;Fwpj twhd ghi ti aj;jUfpd.

njh yNehff@l d;xspgglffUtpa ,izggjd;%yk;t hd;nghUsfi s xspglk;
vLf fy hk;

e Fiwhd nrwdila xspapk;njh y Nehffpag;gadgljjylk;
Fi wghLfs ;

e« njh yNehffpi sj;njhhed gukhpjy;N z Lk;

e ,twwvsphhf NW,Iljjm vijdr;nryy Kbahl.

epdt y;nfhsf
e xspvdgd xUtif Mww; ,it NehiNHby;nryfpw.

xsp;fjphdJ jd;gh jagpled tpfp;nrytJ xsptpyfy;vdgglk;

ntwwjjy; xspp; jprNfjjpfks Clfjjy; xsmp; jprNfjjprk;
,iINacssj;jfT Clfjjp;xspgfy;vz ;'p'vdgglLk;

nydR rkd gh_ % i

1
f

h' v

¢ UgngUf f k; (m)————
u

nydrpl;jmd; =

1

f

Kwk; njhi ytg;css nghUsfi sj;njsphif;fh gjw Vug
tpp nydR jdid khwmai kjJf; nfhsSk; jdi k tpp Vwi kTj; jmpd;
vd ggLf .

mUfg;css

Ez Ne iifps; vdgit kp Ez z @ nghUsfi sf; fhe ¢ jTk; xsmpy;
f Ut mhFk;
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njhh ytw;css nghUsfi sf;fre cjTk;xsmppay;fUtps;njh yNehffps;
vd ggLf o wd .

jRfgglt fz fFfs;
1. xU xspfjphdd nt wmbjjyle) xspypfy;vz ;15 cila Clfjjms;nryYKk;
Nghd gLNFhz jjp;kjpG30° vdy;tgF Nhz k;vdd?
j BT
juggl bi t: =104, =1.5;i =30°
1 ney;t ppgb>

sini _ [,
sinr

M sini =L sinr

(1.0). sin 30° = 1.5sinr

1><l= 1.5sinr
2

1
2%x1.5 3
r = sin! (0.333)
r =19.45°
2 xU nghUsppe) nryYk; xsp; fw wahdd
t o Fk; ny ,rhy,;F ;b ggl L 02 kPvdw njh yty; gbgji]
nghUs;njh yi tf;fz ffhf.
j RI:
f=-03kR=-02 kP
nydR rkdgh by fpJeJ

sinr = = (0.333)

03 kPFt@j; njh yT
vaJLJwaJ

xU kdpuys 4 kPnjh yty; c ssg; nghUsfi s
kPnjh yt y;c ssg;nghUi s mthfhz t kg hy ;

pnydnni Ft@aj;njh yT vdd?

=20kP

rhrmraa gadglj j ggl Nz ba nydrg;
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_4x20 80 _ g0
4-20 -16

rhpraa gadgljjggl Nz ba nydro; jpd;

f;Fiwhthy; ghpfoglt kdph xUt ha; mz | kg; Gsphdd 15 kP
; cssd. mtUila ghitf; Fiwhil rhp nraa gadgljjggl
topydrp;Ft@aj;njh yit fz fff.

juglti t d=15kPD=25nr kP=0.25 kP
(it Fiwhilr;rhoraa gadglLjjggl Nz ba nydrp;Ftajpjh yT
dxD 1.5%0.25 0.375

d-D 15-025 125

f= =03kP

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




[Appe- Lu]

sTUDY CENTRE

CHENNAI

10th mwp @y ;
myF- 3
nt gg , awgRy ;

mwi f k;

mi djJ ca;tmxiquk, ' j; Nitahd Kjdi kahd nt gg
#had;bk;bJeJ fplffpd. ;vdgd fhz pkwk; nt ggepy vdgd

mi djJ apol qf S k;- ' jwE  Fwogbl ntggepy Nit
rlkaylwaw, J} Lj T tftgglK: ghjpijp; mbggFJp
nraaggl bUggj d th Fj; nj kh? ekky; mi dt Uf Fk; nt gg
kwilk; nt ggepy gwmp n Gpy; cz L. Mdhy; ,ggHjjy; mway
fz N Hjjy; ntggepy kwik; ntgg MMW;Mfratvav,nJheJ

NkY k; nt gg Mwwy ghthwpk; vt t hW ei I ngWpd . vdgi | gwwdk; nt g; Mww
ngthpsTflsg gWWA\k ; gbf f ¢ s Ns HK;

nt gg epy:

xU nghUspy;, UFFk;ntggjjol;msT ntggepy vd ti uaWfggLf s . Fsxrahd
nghUi stp #Ihd nghUsp; ntggepy mjpk; xU nghUs; Rw\ggw J 1 d; nt ggr;
rkepyap; cssjh myyJd ,yiyah vdW $W; gz;gAk ntgg epy vd
ti Wiyhk; (yf$Wsp;rurhp, aff Mww;nt ggepy MFKk). nt ggepy vdgJd
xU nghUsp; nt ggk; vijpray; guTfpd vdgi j Fwaghk; gz G MFk; nt ggep y
vdgd xU ] NyhhmsT MFk; nt ggep yap ;SImyF nfyto; NkYk;nryr@a] ; (°C)
KwK;/ghd; P; (CF)Mfma myFfS k;nt ggep yi a msffg;gadglLjjggLfp .

ntgg epyap; JdIPI ms TN hy; (nfyt ol ;ms TN hy ):
nfytp;ms TNhyYss jdpRopnt gg epyi ag; nghW J mst pgglk; nt ggep yi a
jdpj msTN‘hy vd mi of fNMk; ms TN hy;vdgd gz ili a vejpt ay;fUjJggb>

nt gg ,afftyaypl; ,affqgfs; KbTfF thpr nt ggep yahd Rop nt ggep yi a
nfre I xU KOi kahd nt ggepi ms TNhy; MFk; ,J ntgg ,afftpyp;

nt ggep y vdWk; mi of f ggLf pJ . nt gg ,afft[aypl nt ggep yap ; Xh, my F vdgJ
eRal ; Kki kg&spg 1/273.16 gqF MFk; xU bf ppnryr@a] ;nt ggepy N WghL xU
nfyt;ﬁ)fF rkkhF Kk

NWglt ntggepy msTNh{SfF ,ilNaahd njH hG
nryrpa] gled nfytp;K=C+273
/ghud; Pbypled nfyt p; K= (F+460)x5/9

O K =-273°C
nt gg rkep y:
, b myyJ mjwkF Nwglt nghUsfSffplNa vej ntgg Mww; ghihwKk;
,Yiy vdy; mejg; nghUsfs; ntggr; rkepyap; cssd vdW nghUs; nt ggep y
N Woh bdhy; nt gg Mwywy ; x U nghUs gy pled kwnwhU nghUS f Fg; guTfpd . xNu
ntggepyay; css ,w L nghUsfs; xd NMnl hdW nj hLkhW i t ffgglthy; vdd
epOky? ,e ,wb nghUlfSk; ntggr; rkepyapd milAk; tiu #IlHh

ngfllUsg\kaed Fspej epyap; css nghUSfF njhhed ntgg Mww; ghichwk;
el | ng\\k;

Fsprrahd nghUs»>#1hd nghUs;cld;njHhgy;css Nghl>ntgg Mww ; #1 hd

nghUs y pleJ Fs prr@ahd nghUSfF ghkh/w\k mi IAk, ,jdhy; Fsprrahd nghUsn
ntggepy c¢ aulks #l1hd nghUsp@; ntggepy Fi waTk; nraf pW. ,e ,wlL
nghUsf S k;rk nt ggep yap d m|IAkt|u,J nj H hey e;bOk

nt gg Mwwy ;
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rvd Newk; Nki rap; kP i tJ;hy;>vdd ep Oky

IWF ;gmE Fi wAk; , N Nghy; xU gl byg;css

; |ra;ni k@ i tfFkiNghd mjDi |l a ntggepy ep

oTf syple) ehk; vdd nj heJ nfhsf{dnk? #1hd ghy el

jof g guTfpd. mLjj epoty; Mwwy; RWAGGHY | v iJeJ eR

bYfF gqumJ , e MwM yNa nt gg Mww ;vdyhk; vdN #1|hd nghUs;

rahd nghUspk mUfy; itffgglthys #lhd nghUsppe) Fsixrahd
ghUs pf= ghtchwpk ; mi IAk;Mwwl\y nt gg Mww ;vd mi of { ggLf .

vdN >nt gg Mww ;vdgd xU ti fahd Mwws, J UNWntggepyap;c ss

,w L nghUIfSfF i I Na ghxhwak; mi | fpw. ntgg Mww p d rhmzkhf
'nt ggk; vd Tk; mi of fyhk;

x

> Toz3
mm -
ol

vdN >nt gg Mww ;vdgd xU ti fahd Mww; , J UNWntggepyap;css

,wbk nghUIfSTF i lNa ghihwpk; mi [ fp. ntgg Mww p d rthzkhf
'nt ggk; vd Tk; mi of fyhk;

xU nghUs ;nt ggjjpd c z hjw-ksmejg;nghUs ;nt ggk;mi |tjwhk;nt gg Mwny ;
xH fhez ahf nraygLfmd. ntggepy mjpkh css nghUspyed nt ggepy
Fiwh css nghUspt nt gg Mww ; gulk; , ef epot pd ntggogljdjy; vdW
ngah; ntggf; fljjys ntggr; rydk; kwik; nt ggf; fj bt Py; Mf@ th[J xU

topswy; nt ggggut y; ei | ngWp . nt ggk; vdgJd Xh ] Nyhh msT MFK; nt gg

Mwy;c ltthy;myyd ntsppjyp;SI myF [{y;(J) MFk;

ntgg Mww; ghehwyjjpol; NghJ Fiwej ntggepyapy; css xU nghUs;
ntggggLug Lflwl ,JNghy mjp ntggepyap; css xU nghUs; Fsit pfg;
glfpw. ,jdhy; ry Newfspy; ntgg Mww; ghxhwnk; vdgd Fsit pjy; vdTk;
Fwogb ggLf pw . Mdhy ay erbonsry Fspt pjy; vdgj wrg; gj yhf nt ggggLJJJy,
vd Nw gadgL;ggpr\U xU nghUs;ymeeJ kvmth nghUs pf nt gg Mwpwy ;
hahwpk; mi [ Ak; Nghd > , wz L nghUsfsp; xdwy; ntggepy FiwaNh myyd

g
mj phot N h nraf pd.

nt gg mwwy ; khwpj j pi s rmgG mkrqf s ;
1. nt ggk; vgNghJ k; nt ggepy mjpkh c ss nghUspype) ntggepy Fi whH
c ss nghUS f Fg; gulk;

2 xU nghUi s ntggggLjJd NghN h myydJ Fspt pFk; NghN h nghUs @ ; ep wap ;
ve] khwwKk;WwglLtd , yiy.

3. vej xU ntgg ghtkhwp j ¥ ks Fsrahd nghUsphy; WM ggl I nt ggks #1 hd
nghUs g hy ;, of fggl t nt ggj j pfr; rkk;
W ggl b nt ggk; =, of f ggl t nt ggk;

nt gg Mwpwy d; gw my Ffs;

nt gg Mwwp;SI myF [{y; ei IKiwag;ry ,ju myFfSKk; gadgLjjggLfpwl.
mi t

f Ny hp
xU fphk; epwAss eRd; ntggepyia 1°C cahjj; NitggLk; nt gg Mww ;
msT xU f Ny hhpvd tluaV\Hggpr\U

f Dy hf Ny hp
xU fdyhfphk; ep wAss eRd;nt ggepyi a 1°Cc ahjj;Ni t ggLk; nt gg Mwwd ;
msT 1 fdyhf Ny hhpvd tluanfggpr\U

nt gg Mwwp ;tpsTfs;
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xU nghUsmpF Fwogbt msT ntgg Mwv y mspFk; Nghl > mgnghUshdJ xd W
myyJ mjiwk Nkwglt f8ffzt khwwgfSfF c | gLk;
* nghUsp;nt ggepy c aUk;

* jb epyafyss xU nghUs; jpt epyfNh myyJ jpt epyapss xU
nghUs ;t hA ep yf N h Khwpk; mi | Ak;

* ntggoglj J k;NghJ nghUshdd t i | Ak;

xU nghUsp; ntggepy cahhdd mgpnghlUspfd mspfgglt ntgg Mwn yr;
rbhejJ. NcYk; ,J nghUsp; jdi k kwhk; epw ag; nghW J khWgLkl ; nt gg
Mwywy ol hy ; nghUs  ; nt ggep y c aht J gwwik; kwik; ep y khwpk; gwvdk; Kei j a
tFgfsy; gbjJshshk; gt Uk; g#’ﬁfsg nt gg Mwwplhy; nghUs; vtthwW
tiwi | faw vdgi j g gwwg; ghhghotk

nghUs |y ; nt ggt g :

xU nghUs pf Fwogbt msT ntgg MwvM y mspFk; \ghJ mej nghUs p; ghihz

(eBk; n gugts myyd gUkd) mjphbFk; ntggepy c ahhy; nghU

ghttre jj i ; Vwglk; khwNk mgnghUs ol ; nt gg t vd mi of fgglLfpw. jpt qf

fh nkhFhp vwglk; ntgg tpwpd #lhd eRy; i tffogll ntggep ykhd
.de>m|dJ;J t pkhd nghUlfSk; (b>jpt kwhk;t hA) nt ggj |

mZ ffs; Mwwp dg; ngwV N fkhf  mj il W pw .

fad. xU nghUi s nt gggglj J k; NghJ > nt ggep y
ert kwk; t PAg; nghUsfi s  xgghk; Nghl
jbgnghUs o ;fbdjjdi kNa MFKk;

ytiffs;

xU_j pgnghUi s ntggggljdjym;tpsthf>mgnghUspl; eBk; mj phagi hy; VingLk;
tbd e®;ntgg t pd vdgglk;

XwF ntggepy cahhy; nghlUsp; eBjjp; Wglk; khwy j pEk; Xy F e j pFk;
css jfT eP;ntgg td Fz fk; vd mi of fggLk; ,jd;SI myF nfytpi ef;
ntggtpd Fz fjjpo;kj@anghUS fF nghUs ; KhWgLk;

eP khwgh Lf Fks>nt ggep y khWwgh Lf Fk;c ss njH hgp d gt UKhW Fwogpy hk;

B

AL - eBj j iy ; WLk, Khwnk;
Lo-c z | kahd ePk;

AT -nt ggep y ap ; WgLk; kKhwnk;
a.-e®ntgg tpd Fz fk;

wGnt gg t pa:

U jbgnghUi s nt ggggljJdjym;tpst h>mgnghUs o ; gugG mj b hoggj hy ; Vwglk;
mﬁ;fgpug%(nt g9 t 3 vdgglk; gugG nt gg t v p d guyG nt ggt i Fz fjj o ; %yk;
z y

g
X
t
f
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XwF ntggepy cahhy; nghlUsp; guggy; WwglLk; khwy j pEk; Xu F - guggmfk;
css jfT gwGntgg tpd Fz fk; vd mi offgng,,Jd Kj @G nghUS f F nghUs ;

KAAGLK; , j d;SImyF nfyt ol

gwG khwyi j pFk; ntgg epy khww jpik; css njhhgpd got Uk; rkdgh bd;
%y k; mway hk;

M g

AA - guggy ; WLk Khapnk ;

Ao-c z i kahd gt

AT - nt ggep y ap ; VwgLk; Khwik;

ar-guyGntgg t b Fz fk;

gUk ntgg t bd: o _

xU jbg;nghUi s nt ggggljJjyp;t psthf mgnghUsp; gukd; mj  hggj hy ; VwglLk;
tpd gUk ntgg tpd vd vdgglk; eP; nt gg t pg Kwik; gugs ntgg t o pdag:;
Noghy sgUk nt gg t oo p d gUk nt ggtrbﬂ' Fz fjjo;%yk;fz ffpyhk

XwF ntggepy c ah hy; nghUsp; gUkdpy; WwlLk; khwy j Ek; xuyF gUKkDf F
css jfT gUk ntggtbd Fz fk;vd mi offggLk; , jd;SI myF nfyt o3

gUk khwpyj j pFk; nt ggepy khwpj jFk; css njhhgpd got Uk; rkdghL %yKk;
mway hk;

AV a AT

o

AT = gUkd y ; WwgLK; khawpk ;

Vo= c z i kahd gUkd;

AT = nt ggep y afy ; VwgLk; kKhank;
=gUk tpd Fz fk;

nghUS f Fg; nghUs ; gUk ntgg tbd Fz jjpo; kj G khWgLk; ry nghUs fs @ ; gUk
ntggtpd Fz fjjo;kjpCs;nfhffggllssd.

ry nghUsfsp;gUk ntggtpd Fz fjju;kjpG

nghUs @ ; ngah; gUk N nt.gg t bd
Fz fjjp;kjpG K

mY ki @ k; 7 x10°

apji s 6 x 1075

fz z ho 25 x%x 105

eR 20.7 x 105

gh uKk; 18.2 x 105

jpt k; kwik;t PAt g;nt gg t pd:

jpt myydJ thAg;nghUsfi s nt gggglj Jk; Ngh) mt ww¥ss mZ ffs; Mwwp dg;
ngwW tpfF tprfF clglfmw. nghUs; twi ltjd; msT nghUSfF nghUs;
N WogLk; xU Fwagpt msT ntgg Mww ; mspfgglk; Nghd t hAt y; VwgLk; nt gg
thd jb kwik;jpt g;nghUsfi s tp mjpkhf Tkyjbg;nghUi s xgghk; NghJ | pt g;
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nghUsfsy; mjpkh Tk; , UfFk; gUk ntgg tpd Fz fjjo; kjipgG jptjjy;
nt ggep yi ar; rhhejjyy. Mdhy; thAtys> ,jd; kjpG ntgg epyiar; rhel

nfhsfydp; t oahf nt gg
I\/Iwwyld;xU gFjp nfhsfyd;
nrat j wkk; gadgLf g .
fzff{p ,ayhl. vdN
wWAK; N hww ntgg tpd vd

czikntggtmbi:

xU nfhsfyDKk;, yyhky; Newbahf jptjjpd ntgggogljdk; NghJ VwglLk; nt gg
czikntggtpd vdgglLk;

nt ggep y , iptjjy; mphoFk; cz ik gUKDfFk; mjjptjj
gUKD f Fk; ' ' ntgg tpd Fz fk; vd mi of f ggLk;

Kb .

ms pf ggl
M wpy ; '_

t ggogLj
V4

j
Nz Lk;
kP Ss
S;
9

eqf fhz
nghUI Lj i rky
nt gg t pd vd

XwF ntggepy cahhy;jptjjy;mjphdpFk; N hw gUkDfFk;mjjptjjp;XuF
gUkDka css jfT czik Nmwwtpd Fz fk;vd mi offggLk; ,jd;SI myF
nfyt o} MFk;

czikntggtpd kWM Nbhwntgg tpwpd fz ffptjwihd Nhid:

czik ntgg tpd kwk; Nhww ntgg tpd fzffp Nz ba
nfhsfydpy; epggp N'hiiia njhqfyh; , gnghOJ nfhyfydp; css
epyia Livd FwpJdfnfhssyhk; gsf nfhsfyd; kwik; jpt jjpd beAssthW
nt gggoljjggLfmd. njhffjjy; nfhsfydh) ntgg Mwwm yg; ngwW t ppi | Ak;
mghgh)  jptjjpo; gUkd; Fi wtjhfj; NhdWk; , gnghOJd ,ef epyia L, vdf;
FwpyJfnfhssyhk; NckYk; ntggogljdk; Nghd jpt khdd tpilfpd. jwhgh
jpt jjo; epyi a Levdf; FwpJdfnfhssyhk; epy Li kwk; Ls fF ,ilNaahd
NWghL Nhw ntgg tpd vdTksepy Lo kwhk; Lz , i INaahd NWghL c z | k
ntgg tpd vdTk; mi of fggLfpw . vgNghdk;c z i k ntgg t pd N hww nt gg t o t
tp mjpkh , Uf Fk;

czikntggtpd =Ls-L>

Nhhwvntgg tpd =Ls-L1

t PAffsp;mbggi | tpp

t PAffspp; mOjjks fd msT kwik; ntggep')y Mfatwi w njH h3Lj Jk; %dW
mbggi | tp;bs fRo nfhLffgglbLssdJ. mi

1ghapr tpp

2 rity] St pp

3th‘INJhtg)p

oJ
»J

gay;tpp:
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khwh nt ggep yay > xU Fwogpt ep wAi 1a t hAt pl; mOjjk; mtt hAt pl; gUkD f F
vipijfty;mi kKAK;
Pal/V
klwh ntggep yags khwh ep wAi la eyypyG t hAt @; mOjjk; kwk; gUkd;
Mf@at wwa ;ngUf Fjpjh f kbwypvd Tk;ti uaWfyhk;
mj ht J PV=khwy p

riby] ;tpp(Uk t pp
gouQR mwp @y ; mwh N ff] ;rhhy] ;vdgth ,ttpapd epM dhy , tt pap; gb>
khwh mOjjjjwp;t hAt p;gUkd;mtt hAt p;nt ggep yfF Nehjjft p;mi KAK;

mjht JVaT

\%
myydJ ?= khwy p

mt NINhtpp

mN NI Nbh - t pad; gb> khwh ntggepy kwk; mOjjjjy; thAt g; gUkd;

mtthAt g;css mZ ffs;myyd %yf$Wsp;vz z pi ffF Nehjfty;, Uf Fk;
mjhtJVan

(myyJ) ~ = khwyp

xU Nhy; nghUsyp; css nkhjj mZ ffsp@g; vz z pif mNHNINh vz ; vd
ti uvaWfgglk; ,jd;kjpG6.023x102/ Nhy;

t hAffs;
thAffis ,ayGt hAffs;kwk;eyypyGt hAffs;vdW ,h U ti ffshig;gmbfyhk;

,ayGt MAffs;

Fwogpt fthhrrptpraphys xdNMnlhdW i It p GeJ he bUf Fk; mZ ffs;
myyJ %yf$Ws;mligfma thAffs;, ayGthAffs;vd mi of fgglLk; kp mjpsT
nt ggk; myydJ kpf; Fi wej j cila ,ayG thAffs; eyypyG
tPAffshf nrayglk; Vnddpy;,eepyap;mZ ffs ) Sy f WS TffplINa vitfp
ft hhrpt prAk;nraygltd ,yiy.

; (M

o<
T

tpd Cuahky;, Uf Fk; mefs myyJ %yf$§Wis csslffpm
t PAffs;vd mi of f ggLk;

t P AffSk;eyypayGjdi k thagfjd m
pINa ngg;bjjff msTfF ,iltpd
Oj kwikk; ¢ ah; nt gg epy
v mZ
f

—+ >
=
p—

Yy. vyy
G ol wd
ag; ty
; f
therp tprag; typk Fiwl. vdN ,ayG t
;kwWk;c ahint gg epyay;eyypy Gt hA vdf; Fwogpy hk;

eyypyG  thAffsp: fs;
INEahd

eyyrayGthAffs;gmry;twr,Hv] tppkwk; mt NI Nh t ppSfF c | gLf o wd
, e tpps;ahlTk;t bAt o; mOjjkygUkdsnt ggeyi kwk; mZ ffsp;vz z pif
Mfat wwpd , i INaahd njHh g jUfgdwd. xU Fwagbl epyag.;css eyypyG
thAtg; NkWwfzt midjJ fhez pS k; xU Fwogbt Kkjpi gf; nfhz bUf FK; mjd;
epyap; kiwnk; VngLk; NghJ xdW myyJ mjwF Newglt fhe pspl; kj p&f s prk;
khak; VagLf s . , ef khwnjitj NkwEhZ k; %d Wt ppS k;nj h hLj J f ol wd .

eyypy Gt hAr;rkdghlL

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




eyymayG thAffsp; gz i s (mOjjks gUkdsy nt ggep
vz z pif) njH s gljJdk; rkdghh mtt hAffsp; eyypy
eyypyGt bAt hdJ gm;y,tpprl“hy] ;1 ppkwik; th‘INht

ghay;t ppgb
PV = khwy p

rhty] ;t ppogb>
V/T= khwyp

mt NP I Nh t pggb
V/n= khwy p

rkd ghb kw\k; rkd ghLf sy pey

PV/nT = khwy p

Nkwfzt ,e rkdghh thA ,izrkdghh vd mi of fggLk; p l\khy, msTss
t At pdf; nfhz bUfFk;t hAffsg;css nkhj mZ ffsp;vz z pi f mt NI Nh
vz z @; (Na)u Kkl gf mF rkkhFk; , ej kjpghdd rkdghL gpj ap>

mj ht J n=pNa

rkdghL gpj ap >

PV / pNaT = khwy p

, e kKhwypNghyt] Nkd; khwy p (ks=1.381x10-2JK-T)vd mi of f ggLf p .

PV/ pNaT =ks

PV=pNAkBT
, qFNaks=R, , J ngh) t hPA khwmypvd mi of f ggLk; , j d;Kj @6 8.31 ] mol1K-1

Pv =RT

epdt y;nfhsf

« ntgg Mww;clftyy;myyd ntsppjyd;SImyF [ {y;()

ntgg Mwwhdd vgnghOJk; ntgg epy mjpkhf css nghUspgpe) , UeJ
ntggepy Fiwh css nghUsmpt gulk;

xU nghUsy;, UFFk;ntggjjo;msT ntggepy vd ti vaWfggLfmd. ,jd;SI
myF nfyt g; (K)

,ntggggLJJk Ngh) f8ffzt xdW myyJ mjwh Ncwgll

o nghUsp;nt ggepy c aUk;

y

o jp epyaﬁ(s xU nghUs ; j pt e;i)ny‘h myyJ jpt epyapyss xU
nghUs ;t hA ep yf N h khwpk; mi | Ak;

o nt ggggLJJkNg nghUs hd J t;b}bllAk

midjJ tifahd nghUsfSk; (p> jpt kwhk; t hA) nt gggglj Jk; Nghl
t i | Ak;

. jiw; Wglk; t b3 j pgnghUi s
b kwik; jpt nghUlfsy; WwlLk;

xU Fwogbt msT ntggepy c aUk; NghJ > | pt
J

tp mjpkh Tks t hAfTsy: VwgLk; t pd
tppt tp mjpkhi , Uf Fk;

vej xU nfhsfydfSk;,yyhky;Newbaht jptjjpd ntggggljdk; NghJ Vwglk;
tpd czi k ntggtpd vdgglk;
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hUlgLjjhky; jptjjp; Nrwwvtmpd kitk; fz ffp;
hwv nt gg t pd vd mi offggL

sT

tp

nt gg Mww ; mspFk; N\gh) WwglLk;c z i k nt gg t pd >
mjpbkhf Uka

xdW ,iltpd GCuahky; ,UFk; mZ ffs; myyd %yf$Wis
csslffm thAffNs eyypy Gt bAffs;vdgglk;

eyypyGt PArrkdghb PV=RT.,J thAffsp;ep yrrkdghh vd Tk; mi of f ggLk;
,J¥:;R vdgd ngh) t hPA khwy p8.31Jmol?! K1) MFK;
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myF- 4 kpgNHitay;

x U fljjpﬂfkmffkgptophf ghAk; kg D} t gf s
Fk; xU fhytha toyah‘ XLk; ePu
Fi wej mOjj ggFJ pa Nehfp tRk;

t omht ghaeJ nrytij klﬂlf\UHtk;vdfMMk;
ko NdH L JprahdJ vyftudfsp; ,affjjm vip jprags
kodOjjjjp; , UFFk; Nekp; Ki dag; , UeJ Fiwe kpdOjjjjp; ,U
vj pKi d Nehffp, Uka;

kpNdHEjjp;tiwiw

Ko Ndhltk; T vdDk;vOjjhy; FwbfggLfp. fljjpxdwa,;xU gFjap;tobda
qfs ghAk; t Pk; kpleHtk vd ti uWfggbfpd. mjhtd XwF Neyjp;

x U FWF ntlbg; gFjpa fleJ nryYk;, kpdbDP}tqfsp; msT
khFk; xU fljjapd; FMF ntllg, gFjptophf Q msT kgdD}tk; v
;fled nrdwhy; mj; ghAk; kplNdH | khd J

I=9

t
koNdh tjp;SI myF
kaNjHI;J;pi SI myF Mkgay (A). xU $Yk; kgdDJItk; xU t ptb Ney ]

pl vjhtJ xU FWFntltg; gFjptophf fleJ nryYk; NghJ mffljj
K; |d[\tthk xU Mkgau,vd ti uvai wnraaggLfpd. vdN

198YKk;

1 Mkgau; =
BE TR

jBfgglt fz fF 1

128 Yk;kpdD}tk;5t e Newk; xU kpt sffp;t omhf ghatm vdy;mjd;
topa nryYkikgdNdhijjomsT vdd?

j B
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kpl RV

kol RWW vdgJ kplNdHEjij ;topa nryy mDkjpFk; gy kpo; $W
i kgG nfhe L C th‘fgglt xU %ba RW myydJ
dqflsAk kdDHLEjjp; %ykhd kpfyjijAk; iz fFk;
g}f)s,gadngjggLfnwd kpﬂfyk;>k|d;t|sfF>rhtpryaitfisf;n
hffgglt xU vs@ ko RWN.

kid Rwvy ; rht p %bapf Fk; Ngh) k't sfF xspf pd. rht pj pej pJf Fk;
tISfF xsphJ. vdN > kg NdH tk; nryt jwh de;R\ANVgg J %l ggl
m\blhltk, ghat jwe  Nitahd kddOjj NWHbi d kpfyk;

yftudfs ;kpgfyjju;vjpko;Ki dayple) Neuko;Ki dfF nryfmpd.

kil $ wl ; gad ghl FwaPb

kiol; Rwvy; ghAk; kpNdhtjj;
msit epz ak;nraa gadglLfpd.

kpNdHtjjpl; msit N uenjlLft
gad gLf pw .

Ko NdHEjT ] mstp

N hy [ kPl u KddOj] NWgH{T mstp

fhyt Ndh kPbu [kpNdhtjjp;jpria fziwa

i | NahL i | Nahbd; gyNW gadghLfi s
c aut FgX sy ;gbffyhk;

Xsppl; i INahL [LED apl; g9yN W gadghLfi s c au
(LED) t Fgti s ; gbffyhk;

ki ; rbydafis  ghJfihff
gadgLfmw. kpdOjjjij mstp
FwogG Gssphf nrayglfpu.

jjpsjprahdd Newkp ; kﬂD}ltJ;n,Jpranﬂ,, Fk;
k; jprfF vjm prag mi kej Jf F ;vdi $wy hk;

iprahdd  xU kFﬂRVW\W Wp; Ki daypled vjpkp; Kidia

Kol Rw; wy

; K fyd>k|dt|sfF KWk rit pNghdw gy kpd$§ W s;cssd. , g
kod$Ws; midjJk; Fwggbt FwaPBfshy; Fw;b ggL plwd , e FwaPfi s
gadgLjjpxU ko Rww d mi kggd vsp. ntht gadngjgng ry kol $ WS k;
mt wwal ; FwaPf S k; NkNy nfhLffggl bssJ.

kol dOj j k; kwik; kpld Oj j N Wgho

eRN | k; KWAK; fhaNnhl | k; gwp W AN F8; t FgFfsp; ngthggEﬁs,_x

je kK nghUsw,,LzL&srbefpll\h nt ggepy N WghL , Uejhy; ki LNk
cqftSfF njhdk; , N Ngr‘dW xU ;
WohL , Uej hy ; kI LN« mej fljjay;ko D} tk;ghAk;
cauy kpdOjj Gsaymel Fiwej kddOjj
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ko d Oj j k;

xU Gspy;, kddOjjk; vdgd XwF NekpD}iEjij Kbtygyh njh yty;
, UeJ kplt prfF  vj phf mgsshpF nfhz Ltu nraagglk; Niy vd
ti vaWfgglfpu.

kpdOjj N Wohl

U GspSFF ,iINa css kpddOjj NWhL vdgd xU Gspapype)
kwowhilU GsspF XwF Neu kpDJtjij k|uI tgfF tprfF vjph efyj
nraaggLk; N1y vd ti uanfggprU

Qvdw kpD}HLtjij A vdw Gsppple) B vdw GspF efyjpc ssjhf
fUINH; ,ef kdDUtjij A agyie) B fF efudJtjwk nraagglt Niy W
vd nfhsNt; A kwk; B fF ,ilNa css kpdOjj NWh fBffz !
rkd gh by pJeJ ngwggLf pw .

.. ; [1 N \44
g0} § N Wi (v)=TEREEL S L)

, L GspSTF ,ilNa css kddOjjafsp; N WgHi | Ak;
kpdOjj NWhHh vd $wyhk; Vo kwik; Vg vdgd Gssp A kwk; B ,y;css
kpdOjjafs;vd nfhe thy;, ttpz L GspSTF ,ilNaAss kpdOjj N WghL

V=Va-Vp(Va>Vp vd )
V =Vg-Va (Vs> Vavdpy )

N hyt;
kpl d Oj j k; kwik; kol d Oj j NWgH bd;myF N hyt; (V)
xU $Yk; NelkgNdHEjij xU Gspppe) kwowlU GspF kptpr f

Ji]
viphf vLjJrpryy nraagglk; N i yapl msT xU [ y;vdy; mgsspSfipl
css kpdOjj NWghL xU N hyt;

[ y;
1Nhyt_1é\—(yk

jBfggll fzfF 2

10 $Yk; kpdDP}HiEjij xU kodRwgYss ,wl GspSffplNa efuj
nraagglk; N iy 1000 vdy;mgsspSffpINa css kpdOjj N Wh. vdd?

j BT:

kol D}l tkQ=10$Yk;
nraagglt Niy W=100]

W 100
Kk Ojj N hh V=—=—
pdOjj N Wy 010
vdN > V=10N hyl;

Xk;t pp
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hf; irkd; Xk; vdw n[ &d; , a : G kwk; ko dOj
N WghL Mf[atVW\Mpll\hahd njhupd e ppvd gglk;

, tt papgo khmh nt ggepyarv>fl jpxdwd;topa ghAk; rihd kplNdH | k;
fljjai u;Ki dfSffplINa css kpod N Woh bwt Ney ft y; mi kKAK;

TaV.vd N %ﬁv Khay p

o khuy pkj BG — MFK;

vd N s:@%ﬁv
V=1IR

,gF R vdgd kgji lahFk; xU Fwggpbt nghUSfF (vfh epNik) Fwogp!
ntggepyap; kpgji I xU kbwypMFk; kpddOjj N Wh V Ak; kpdNdh tk; I Ak;
xdWnfhdW Neyfty; mi ktjhy; V kwikk; T ;i INaahd ti ulk; xU NeuN hL
MFK;

xU nghUs g ;kpji l:

ep Nuhk; fkgp xdwp d vLj J mjld xU kpfyks rhit p kwik; kd; ji |
Mfat wMd; nfjRHuf iz ffTk; rhtp%ba epyag; ko;jil khwvapy; khwk;
nraJ gy N W kpldOJ;quff ko NdHEjij fz ffhafs; cqfSTF fpljj

Td;ngGkWrahf , Uggi j ftd@afs; , N Nhidia epNKFF gjyht jhkp

tkgapd gadgljjpioray ghlgfs: ., qFk; Kd- ki BG khwyaH , Uej hY ks xNu

kpdOjj NWHLfF kpNdhtjj; legGkthLtIJ ftd@gfs; ,J Nghy jhkp
fkgbF gyph mYkpgp@a fkgpa gadgLJJk[\thk xNu kpddOjj N WH LfF
kpl N hlEj ;K] Igﬁth\QLtlj ftd@qgfs;

xNu kpldOjjjmE ntt NWnghUsfSfF ntt NWKkaNHL kjpgGfpljjfggd >
nttNWnghUsfSfF kpjil kjpgGnt Nwhi |, UFFk;vdgi j fHLfpd.

xU nghUsp; tophf kpD}tqgfs; gaed nrytij myyd kpNHLtk; ghatij
vj pf Fk;gz G mej nghUsp ;kpji | MFk;

sp; kgji |l vdgd xU nghUsp; topa kgD}Mtk; ghatij (mjhJ
Pki kK; nrytij) vjpftFk; gz ghFk; ,J ntt NW nghUsfSfF nt N wi

Xkt pay ped %:Rvd vOj y Hk:

jpxdwd; Ki df STF il gt kaddOjj N WgH
DItjjmFk;,iINaAss jfT fljjmp;kpjil vd

kpji | ap;myF
kplji lap;SI myF Xk;MFk; , J QudDk;FwaP} hy; Fwhf gglf p .

xU fljjpp; Ki diSffpINa css kpddOjj N Wyl xU N hyttH , Uf Fk;
Ngh fljjag;nryYk;kpNdh tk;xU Mkgahvdg:mjd;kgji | xU Xk; MFk;

bwfk;
ti

mj d;
ua W f gg
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jj NWghL nfhz t xU fljjad; Ki dfSfF ,i |l Na 2 Mkgah;
fd vdy;mjd;kpjiliafhzf.

flijay;nryYKk;kgNdh tk; I=2A,
kpdOjj N WghL V=30V
Xk;t pap;gb R=
vd N R—%—ISQ

\4 ka('kaij;J vZ ;
\Y;

j[api kpji labdd (R) mjd;ePjjmf (L) Nehi ft ¥ ke FWFnt | L guggmf
jft¥k;mi kAk;

RaL,Ra 1
A

rat
A

L
VAN >R=p—
> pA

pvdgd xU khwyp,d fljJ nghUsp@;jd;kpji | vz ;vdgglLk;
rkdghl 44 ypley p=22

L= 1m,A=1m2vd}y;p=R
viN XwF ePKk; XwF FWntlL gugk; nfhzt f|jijdW Ko NdH b jj e
WgLj Jk;kaji | mffljjpnghUs;jdkpji |l vz ;vd ti uaWfgglLfpw.
,jd;myF Xk;thh;(Qm)
xU fljjapd;kdjil ;vd gJ de topa ghAK;kpNdh tjjpd vjplFk;jmid
Fwb Fk; ms T MFk; xU ngg;bt l\yhf nghUS f F kpji | vz ;khwypMFKk;

ko ;fl1jyJ jpd; kw; kp;fljJ vz ;

xU nghUsp; t oahf kpD}tqfs; ghaed nrytlJ myyJ kpgNdhk; ghati ]
mDkjpFk;gz Gmej nghUsp:kpfljd jmd;M

k;jilap;jiyfBpokadfljJ jmd;vd ti wWfgglfpw. vdN>xU fljjpg;
kpl;f1jJjmd; G vdgd
1

R
1, J mhovd Tk; Fwgg ;bg prw
i nypkpitlj.J vz ;vdgglLk
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,jd:;myF Xka kP ,J Nkh kP vd Tk; Fwagp ggLf mw .

xU Fwogpt fljjpnghUSTF ,J xU kbwyp MFk; k@ ; fljjpvz ; vdgd xU
fljjap;tobh ghAk; k@ NdHLtjjpd kaj[f)ij}WId wrb Fk; msT MFKk;
nghUsfs; kpNdhtjij edF fljJdk; vih jhkpks> mYkppak; Kjyad.
nghUsfs; korhuij fljjhl (fhgghdfs) vih fz z ho> kuffl;l>
Kiymad. fhygghdfi s fljjdStE kad; fljjpvz ; ;
vz z hdJ fhgghdfis tp fljjpSTF Fi wrT. nghJ t hf gadng ry nghUsfspl
kpji |l vz ;kjpgGnfhiffggllssd.

ry nghUsfsp;kpjil vz ;

nghUsp;jdi k nghUs ; kpjil vz ;(Qm)
fljjp j hkpk; 1.62 x 108
epfy; 6.84 x10-8
FNkak; 129 x 107
1010 Kjy ;104
1013 Kj y ;1016

wk; nfre t fkgap; kpji | 2 Xk; vdy; mjd; 1
| pd; kWK 3 ks fljjpvz ;Migtw wfhz f.

ePkd =10 kPkdji | R=2 Xk;
FW Fnt I L gugGA =2x 107 m?

RA 2x2x107
kplii | vz =
ol § LW 0

kplfljJ jmd;G= ——%—OSmho

ki ;f1jJ vz
=0.25 x108 Nch kP

ep Nibk; vd g kp c ahgj kpjil vz ;nfte t xU fljj@bFk; , jd;kj g6 1.5 x10-

Qm. vdN ,J Kkp;ryitg; nglb>kp; #N ww Nghdw nt gghNkwWWKk; ri dqfspy;
gadglLfpd .

kplji|fsp;njFgB
xU kamey fljjag; k|0|,j| | > ghAK; kplNdH Eji |

e@fs; ,Jti uap; fWWf bz Bfs; xU kgjil

mweyJ nfhz Bh[s el |K| wap; ry rpfyhd

Nehhok ; xd W F wgl | k|u| jilfsp; ;
,|szggIbUffyH<,,j|d kd ; jI|fS|0| mi kgGmny ko ;jila
mi offyhk; kpl;ji Ifis ,uzl_mbggllahd Kiwspy;,iz ffyhk;

1.njhhpz ggy kp;ji lahffps;
2 off ,izggy;kp;jilahffps;

gy kpjilahfps; njHh kwk; off ,iz ggy; ,i z ffggLk; NghJ mt wnal;
nj hFgad;kpnpjh |i a fszﬂlk Ki Wl\h golt Uk;gbdfsp;efs;fhz yhk;

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




[APP & L0

sTUDY CENTRE

kpji laffps;njHh,iz gQ

xU kpRwwy; njHh ,izgGvdg) kp$Wis xdwd; go; xdwif ,i2zjJ
%ba Rwi w cUthfFtJ MFk; njhh Rwwy; k@Ndh I khdJ xNu xU %ba

t omhf gbhAk; , e %ba $wwy; c ss VNDk xU &syag,, zgﬁjlglt
ko Rwwvol ; t ophf kol NdH tk; ghahd. vdN Rwwy; , iz ffggllss kp;rh
Niy nraahl. t phffspy;gadgljjggLk; xspk;njAhtpgfFfs;njHh,i

, 1z ffggl bUf Fk; vdN > k; jilahffps; njhuf ¢ ssNyhl
jilahf@ap;tophf Tk;xNumsT

, QF %dW kpji lahffps; R, RokwWk; Rs nfjHh; ;i z gow;,i z ffggllssd. I
vdw kpdNdHtk; , ef kpjilahfps;topa nryfpd. kpji lahffps R, Rokw\K;
Rs apl;FWMN css kpddOjjqfs;Ki wNa Vi, Vokwk; VaMFK;

}
I
kol NdH Ek; ghAk;

xt pt hU kplji I fFk;vjphf css kaddOjj NWgHbd;$Ljiy V vdyhk;

V=Vi+V2+V3
kpdOjj NWgH bd;$Ljiy Vvdyhk;
rkd ghLf s ; (47) (4.8 kwik; (49) apy ey
V=IRi+IR+1IR3
njhFgad; kgjil vdgd midjyJ kpjilanfpSfF ggh mN msT
ko Ndh tk; Rmva ; t o nryy mDKkj pFk; xU kd; ji lahffap; kgdji | MFK;
, e njhFgad;kpji | Rs vdggLk; vdN
V=IRs
rkd ghLf s ; (410) kwk; (411) y Jed

IRs=IR1 +IIR2+1IRs

VAN Rs=R;+Rx+Rs
vdaN gy koji lahfps;njhh,izggy;,izffgglLk; NghJ njhFgad; kpji |
jdpjdpkp;ji lahffpsp;kp;jilfsp;$Lj YfF rkk;vd Chedf;nfhssylk; rk
kKipG cila 'n'kdjilfs; njilhpzgy;,iz ffgglLk; NghJ njhFgad; kpji |
nR" MFK;

mj ht J Rs =nR
kpji I fs; nJHth ggw; , i z ffggLkNgh) njhFgad; kpji lakdd jdpjdphf
CsSs$s k|d;| fsp; cahkjg;gt;bm”bkhf , Uf FK;

jRfgolt fzfF -5
5Q, 3Q ka\k 20 kpjil kjipdEs; nfret %dW kpjilahfps; 10V

kpfyjdld; nfjHhhdbz ggy; ,i z ffgglbssd. njhrgad; kpji | kwhk; ko Rwwy ;
ghAk;kpleHJ jAk;fhe f.

j RI:
Ri=5Q,R=3Q,R:s=2Q, V=10V
Ri=R1 + R+ R3
Rs=5+3+2=10, vd N
Rs=10 Q
vV 10

ko Ndh Lk;I=—=—=14
ol Nd i 2 10

kplji lalffps;off , iz g2
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off ,izgG kpRww; kKpNdH Lk, gnat jwE , wz L myyd mjwF Nwglt %ba
RWV , Uf Fk; xU %ba RwWWV | pej plej hY k; kww %ba RwWM { s d ; toyahf k|deHtk
ghAk; ekd tBfsp;css kmkgrarby;gff Lizggy;,izffggllssd

%dW kpji lahffps; Ri, Ro kwk; Rsahdd A kwk; B GspSfipl N
,|zgg|y,,|szgg|Lssd xtpt U kpji lahffpFk; FWMN c¢css kpd
NWgh hdJd rkkhf |, UfFk; ,J A kwwk; B GspSfF FV\ﬁN‘ css kpd

N Wgh bwfF  rkkhf | UfFk; N hyt; kPth %ykh e kpdOjj

mst pggLf p . GsspA ia mi | Ak; kpgNdhtk; T MdJ T, bkwk; Is vd gpeJ
Ki wNa Ry, R2 kwWk; Rz t opNa nryf pwu .

Xk;t pap;gb

o~ A~
I il

o
I
F|< m|< =<

ko ; RsY s s nkhj j kp Ndh tk;
I=L1+L+1Is
rkd ghLf s ; (413> 4.14) kwi\k; (4.15). y Jey
v Vv V
[=—+—+—
Rl R2 R3
kolji lanffps;off ,1 z ggy;,i z ffggLk; NghJ nj hFgad; kiolji l Rpvd .
vdN >

=X
P

rkd ghLf s ; (416) kwik; (4.17) v ped

vdN gy  kplji fps; off iz
kpji labifpsp; kp; jilad; lefE’;b
jiyfepSTtF rkk; rk kjpd la m' kpji l

Ngh mjd:nj hFgad:kdji | ZMFk;
n

, 1z f1gglk; NghJ
$Ljy; njhFgad;

g9

y;
o ;
hips;off ,iz goy;, i

S
a

koji lanffps; off ,izggy; ,i z ffggLk; NghJ njhFgad; kdji lahdJ
jdpjdphd kpji Ifsp;Fi wej kjgigtp Fi wth |, UfFk;

njhhpz goy;gff kpji lahffps;
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off ,izggy; css kpjilahifp RMWMfs; njHhdoz ggy; ,i z ffgglk; NghJ
ekfF njAh-gff ,izg&; RWMs;fplfFk; kpjilahfps; Ri kwk; R2 gf f
i zogw;,izffgglLk njhFgad; kplji |l Rpr fplffpd. , N NhdW Rs kwhk;
Ragf f , i zggy;,izffgglk mjd;njhFgad; kplji | Rexfplffp. ,€f ,w L
off ,izgGRW{Sk;njRHuf ,iz ffggllssd.

rkdghl (418) y pled

1
R, Wk
1
+ —
R, R, R,
, Waht rkdghL 412 agpleJ nkh j njhFgad;kpji |

gff ,izggy;njhhkdjilahfps;

njhhdoz ggy;css kaji labffpRMMs;gff , iz ggy;,i z f{gglk; NghJ ekfF
off - njhh ,izgx; RWMs; fplfFk; kdjilahffps; Ri kwk; Ro
nfjhhpzgoy;,iz ffgglk njhFgad; k@ji | ReangwggLfpd. , N N\gndW Rs kwW\k;
Ry nfjRhpzggy; ,izffgglk njhFgad; kplji | Rsx ngwggLfpd . , e , w L
nfHh RMM{S k;gff ,izgow;,izffgglLfm.

rkdghL 4.12 y pJey
Ro=R1+R» Rsp; = R3 + Ry
, W ah rkdghL 418 ayfJeJ njhFgad;kpji |

1 1 1
=+

R RSI RS2

total

nj h by kwihk; gf £, i z g RWW xggby ;

njh h  kwk; gff ,1zgG RMMspg; NWH ffB8ffzl mltti z ap;
nfhLffgglblssd.

njH hkhkwk;gff ,iz ggr;RWMSfF ,i I NaAss N WghL:

mbggi | nfjhh,izgG

nj hFgad ;kpji | kp c ah kpjilia tp

mj pkhf , Uf Fk;

kKo Nd hl | K; nj hFgad; Ko jil
mjrbkhyhy klan\Awy

kol Nd hl Fi wt hf

Uka

, 1z gGjilgglthy; %ba Rwmy ; ¢ ss VN DKk;
xU Gsp@ap; ,ing'

Jllgglthy K

o hf kpl[\HHtk ghahl.

LED gy G

LED gyG vdgd kprhk;nryYk; Ngh) fz Z Wxspa ckpf$ba xU Fiwfljjp
rhj dkhFk; ¢ kpgglk; xspp; tz 7 k gadgLJ;gng nghUs@; jdi ki a ngh\ J
mi KAK; rp g3 gri r> kQrs; kwy\k WR tzzqgfis ckpf$§ba LED gyFi s
jahpghs i s; Nyak; Mh ri dL kwv\k Nypk; ghl § gL Nghdw N jp; Nhkqfs;
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gadgLjjp c Ut HFfmhis; b[pty; fbfhugfsy fz ffPL fUt psNghf Ft U J
rkpi ffsenjUt sf Ffssmyqgfhut sfFfs;Nghdw t fsy;LEDgadglLjj ggLfpw.

VO Jz L fHrp;gyi f:

vO Jz L fHrg; gyif vdgd vOjJ myyd vzfis Db[ply;tbtyg; ntspP
nralAk; xU fHrp; fUt pMFKk; b[ pty; kPt hs b[ pty; fbfhugfss>Ez z iy mLgQG
Nghdwi t fsy; vz fs; myyd vOjJffis nts@P nraa ,J gadgLfpd. ,J 8
vdw vz ; tbty; mi kef VO Jz Lfs; nfhzt xspc kp; i INahLfsp; njhFgG
MFk; VO xspc kp; i INahLf SfFk; a, b, c, d, e f kwk; g vd ngahbggl LssJ.
vithtd xsp ckp iINahb Gspa fhrpgljj itffgglkssd. ,e vIL
Jz LiSTF kpdOjjk; nfhfFk; NghJ zL s; xspid c k®ks> NitgglLk;
Jz LISTfF kpddOjjk;nfhjyJ mji d klbLk;c kpr;nraayhk;

C
hi
J

LED kp;t pfFfsp;edi kfs;

1. LED y; kp;,i oagyh fhe yjohy; ntgg Mww ; ,ogGngLtme kiol ;
10 kptpfiftp Fi wej ntggepylaf nf hz bUf Fk

2 xsk;kp;,i o gy d;xgghk; NghJ mJ Fi wej jmi d Ef Uk;
3 ,J RWM;#oYfF ghmi g WwgLjjhl

4. gy emgfsp;nt s@Pbi d ngwWnfhss rhjakhf pw .

5.

6.

kygd tpy kwk; Mww ;rpfdk;cilad.
gh urk; kwi\k; gw er Rg; nghUs f s ; gadgljjoglt jpiy.

ko dhwwy; gwhf Fi Wi a ephjjpnradk;topsy; xdW mjp vz z pi faghd LED
kp;tsfFfi s gadgljdjy;MFk;

LED njh yffhrp

xspc kp; i | N\ahbd; kwwhkhU Kffmakhd gadghh LED njh yfhrp mFk; LED
njh yffhrpczikay; xspc kp; i INahi | gadglLjjp nraagglt LCD (liquid
Crystal Display) njh yffHrp MFKk; LED fHrprhdjjy; xspc kp; i | NahLfi s
kpndhspfhf gadglLjJfpwdh, xsp c kp; i INahLfsp; thhr glgsspshf
nrayglk; ,ef glgsspNs b[ pty; glk; myyd fhrpF mbggi I MFk; fWyG
ntsis njh yffhlhray; ntsis ew xspa c kfk; xspckp,lll\hH_flsg,

gadgLjjptz z j;njh yffhrg; nglbfi s jahpfpwdh 1997 y; P. n[ k] ; kpry;
vdgt uy; Kjy; LED njh yfflrpc Uthfggltd. ,J Xnmay; %y elwffhrg; ngl b
2009 ,y;tzp vahd LEDnjh yffH rpmwKfggljjggltJ.

LEDnjh yffHrap;edi kfs;

, jd;nt spP gpf rkhf , Uf Fk;

,Jd nkyymp msTi lajh , UfFk;

Fiwhd rfjpa gadglLjJfpd kwhk;Fi wt hd Mwpni y ef hf pw .
, J dsMALf hy k;mj pk;

,J kpTk;ekgfjjdi k cilad.
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10TH mwpb @y ;

Uthy> xyp guys> xypahwi
s; Mfpitfisg; g Y

fs;
pag; gww epdfFk; NgnJ> xyp vithw cUthpd? gyNW xyp
t Uk; xypvtt hW ekd fhlifis milfpd?2 xypvdgd vdd? md
Mwwh? vd gy tphifs: ekJ kdjg;: vOk> , ef ghjjp;,J
STF tpl fhe Nyhk;

i rfFk; S irffUtpaj; njhig; ghf Fk; Ngh) xyphdd
w vdgij mwayhk; mjpti|lak; nghUlfs; miy tbtpy;
.mJN xypmi yfshFk;

eRky>c dJ ez k,egtp?(,,Uggjhff fU bpfhsSgfs; ¢

xypa cddhy; NIt ,aYkh? eyt py pkztyk,,yyh
xypaf; NI f§ ,ath %N mj pif Wk; nghUl fs; ¢ Ut hf Fk; x
|

thA Nghdw gUgnghUs ; q s; Nit vdgjg5 Cel

f
xyphdJ jp>jpt myyJ thA Clfqfspy;guTk;

nelti yfs;

xypmlyfs nelti yfshrk; mit midjdJ Clfgfsyk; (g k>jpt>thA)

mt wyal ;) pr N fk;gUgnghUs ; Clfqfs;gz i gg;nghy J mi kAk; xU C
Xypiy guTk,jp') apy stts meTwww;mjld nelfivy vdykk xt nt hU
%y £ $ Wk; mj aggFj pyple) e®thiy; ,lgngahrp miltjhy; nelliyfs;
c Ut hf pw . oph nelti yfs; gulk; NhJ , WfqgfS k;
jshrpSk; c ) ' t opa guTk; neltlyfsg,,V\qus vd gJ
mjlﬁi.m jjK; j pk r;bs vdgd Fi wej mOjjk;css gF”ath;
nel'tiy ; ; ;

xypmi yffis mjpntz{z g;nghJ tifgljjy;

1. nrtpz h xypmi yfs; ,it 20Hz Kjy; 20,000 Hz fF ,ilgglt mjpntz ;
cila xypmi yfshFk; xypmi yfshFk; , it mjptilAk; nghulfshd Fuy;
ez fs;kwk;, OjJf;fltgglt fkgpNghdw t fshy;c Ut b fggLfpu.

Fwnwhyp mi yfs; ,it 20 Hz | tpf; Fiwhd mjpntz ; cila xyp
mi yfshrk; kdphshy; NIf ,ayhl> epelffjjp; NghJ ¢ Ut hFk;
miptiyfss> fly; miyfs; kwk; jipfyats; WglLjJdk; xyp Nghdw xyps ;
Fwnwhy pmi yfs;MFK;

. kRahyp mi yfs; ,it 20000 Hz fFk; mjpkhd mjpntz ; nfhe
mi yfshFk: kdphshy: N‘It ,ayh). Mdhy;nf hR>emasnt st hy ; kwik; | hy
NF | kRahy

s k
Nghdw c ap gf s hy ; f ,aYk; ntsthy; WgLjJk; xypp d
vij gfthtH $wyhk;
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xypkwhk;xspmi yfSfF ,i | Naahd N WghLfs;

xypmi yfs; Xspmiy

gult jwk CIfk;NiIt gult j wk Clfk;

Nitapiy

nelti yfs; FWiiyfs;

mi y ePk; 165 nrkPKjy;165 kFmiy ePk; 4 x 107kH

tiu, Uf Fk; Kiv: v :
jy; 7 x 107kP tiu

, Uf Fk;

Xy p mi yfs; 340 kPp | xspmi yfs;3x108kPp

iprNfjjy;gulk; (NTP) JprNfjjy;gulk;

xypmi yfsp;jprN fk;

xU miyad; jprNfk; g tph pFk; Nghd>, U tifahd jprNfqgfi s ebk;
fzffy; vLjJf; nfhss Nz tk; mitfs; miptilAk; Jfs@; jprNfk; kwk;
mi yap;jprNfk;MFK. jprNfjjp;myF kPiht oh! MFKk;

Jfs;jprN fk;

Mwni yf; fljJdtjwih Jfsfs; mjphtilAk;

xU Clfjjg; miyfs; v

3 bt H
iprNfk;Jfs;jprN fk;vdgglk;

miyj;jprNfk;

xU Clfjjo;topNa miy guTk, ; mi ,Jperk vdggLfpd . ,ji d
xwF fhyjjg;xypmiy gulrk;J
V:i
T
V=nA

jbonghUl fsy; kPrggz G mj b khf Ugthy
xypp; jprN fk; mjpkh Ut Fk; t hAf {
xypaiy thAffs; to;ah‘ nerk NghJ mjd,

fhyjjp:;xypmi y gulk;J}k;vdTk; Fwagpy
njh yT
gu vLj Jfnfhz § fhyk;
xU mi yahdd Avdw Jlyij (miy ePk) Tfhyjjp;fleJ nrdwy; mjd; mivyj;
jprNfjij vd Fwogby hk;

T

miyj;jprNfk;=

Mjyhy;xU teto Neyjp>xypmiy flejj;njhyT miyj;jprNfk;MFk; (n)=
1/Tvdgi j mi yap;mjpnt z ;vd fUjdghy;rkdghL vd vOjylk;
V =n\
jbognghUl sy ; kPriggz G mj pkhf , Uggjhy; mjd;tophf xy@iy nry¥Yk; Ngh
xy[api,Jp)erk mj p kh Uka thPAffSfF kPrg; gz G Fi wt b, Uggj hy;
xypRl y thAffs;t ophf nerk Ngh) mjd;jprNfk;Fi wth , Uf Fk;
VAN V; ;> V>V
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yap ;N fk;Fi wfpd. kPrg; gz G mj phd Fk; Ngh
. thAffisg; nghWijti vag; f8fz1t fhez ps;

7, UKb %yjjmF v jfty; mi kAK;
' fk;Fi wfp.

nt ggep yap ;tpsT:
thPAffsy; xypp; jprN fky mjd;
mi kAk; vdN nt ggep y '
vaTnt ggepy T°Cy;jprN fkhdd.
V1= (Vo + 0.61T) m s
, QF vo vdgd 0°C ntggepyap;thAffsy;xypp;jprN fk; MFk; f wwf vo =
331 kPpvdN xt nt hU bf ppnryr@a] ;nt ggepy mjphogwfk; jprNfkhdd 0.611
kPpmj phof md .

xgd k <«ggjjjo;tpsT:

fhwvol ; <uggj k; mjphdFk; NghJ  xy@pp; jprNfKk; mjphofpd. vdN  jhd;
ki offhygfsp;njh ytyte) tu$ba xypaj;njsphf;NIf Kbfpu.

gyNWCIfqfsy;xypp;jprNfk;gmpmltti z nfhiffggllssd.
gyNWCIfqafsy;xyap;jprNfk;

t vz ; Clfjjpp;jdi k Clfk; xypp;jprN fk;
, (kPp)

. j hkpk; 5010

j bgnghUs ; _UKG 5950

mY ki @k; 6420

, kz nz z nz a; 1324

j ot K; eR 1493
fly;eR 1533

t hA f hwW (0°C) 331

f hwWV (20°C) 343

o0 N| O O & W | —

jRfgglt fzfF
vej ntggep yag;xymp;jprNfkhdd 0°Cy;cssij tp , dbgghFk?

j RI:
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Nitahd ntggepyi a T°CvdfnfhsN hksikwk; vovdgi t Ki wNa T1K kwk; T-K
nt ggep yap;xy@p;jprN fk; MFk; T: =273 K (0° C) kwk; T> = (T° C + 273) K

, qF v2—2vdf nfhiffoglbssd.

27347 _,
273
273+T

273
= (273 x 4) - 273 = 819°C

xypp;vj puy pQ

egfs; nt WV mi w xdwy; mkheJ nfhz b NgRk; Nghl > eBfs; Ngrm xyp kP Lk;
kP Lk;cqgfis tefiltij ftdpjhiggRs; ,J egfis;Ngrp xy@p; vj puny ghy
MFk; f8ffhZ k;nraygh bd;%yk;xypvjpuygi g tphpfyhrk;

xyphdd xU Clfjjpped kwhwhl C 1 fjj
vipuypfggl b Kjyh; ClfjjmFE | Riggp
mi yfsy; ei | ngWk; vj puhs @i gg; Ngmle
nry}Yk;me;gLme;vdi,,uzHk,CIfJ
fjmvdTk;mi of fggLfpd.

VipuypgGt pps;

xypmi yfi sg;NghyN >xypmi yfSk;mbggi | vjpuypGtphi sg; G jpnrapks
feffhz k;, U vipuypGtppS k;xypmi yfS fFk;nghUedk;

. gLfJWVJDU”VFﬁFk,JSJIW ti wagglk; nrqFj JfNH kwk; vjpuy g ;
fimMfait xNujsjjp;mi kKAK;

e gLN hz k;<i kwiWk; V] puyp@ ;N e k;<rMfmit rkkh , Uf Fk;

vipuypQ ;jsjij Neh{p;nryYk;fjpfs;gLfjpfs;vdgglk; vj mmylgﬁ,JSJm,
gl L kB Lk; jpkgp tUk; fipEs; vjpuypjf; erbts vdgglk; mi djJag;
gadgthSka gLfj b kwihk; v puy @ ; fj Mfpit vipuyped ;jsjjy; xNi
G spt ophr;nry¥YKk;

vipuypG jsjJfFr; nrgFjjhf  tiuaggltss Nh nrgFjJdf; Nh vd
mi of fggLfm . nrgFjJf; NHhEldys gb fjb c Ut hf Fk; Nz k; gLN hz k; (i)
MFk; mN Nhy nrqgFjJf; NHLId; vipdypj fjbp c Ut hFk; Nh k;
vipuy s ;N hz K; (r) vdTk; mi of f ggLf pw .

Nhynfre th  NHT | (" jugh > njYqthdh)  Nhynfhz th
NHhilayss ifjjlLk; mi wap; NkWGMAK; gy njHhhrahd ti sTfs;
cssd. ,jp; xtnpthU tisTks Kefja tisit tp rpajhf
fhz ggLk; vdN , ef mi wap; Fwagpt g; gFj oy ; vOggoglLk; xyahd J >
mOj jggl L v”mhyrbfggll_> g|u| Nitahd ms T ngUff ki leJ xU
Fwogbltj:njh ytphf NTfpd.

mihkg Clfjj;tslgy;xypmi yfspg;vjpuypQ

xU nelti yahdd Clfjjy;oulk; NghJ , Wfqfsh Tkysjshrpshf Tk; guTk; xyp
mi yap; , Wfqfs; , I kpleJ tykhf gup xU Rt hy; Nkhipnfhstjhf fUjp;
nfhs N hk; mtt hW Nchpnfhs Sk; Nghd |, Uffgfs; Rrhpd Nehffp F vdw xU
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tpria nraygbjJdksmN Nisap;R udJ mjwk rkkhd kwWk; vjpjprag;R
=-F vdw tpria jpkgr; nrYjJdks ,jdhy; R wwd; mUfy; kP Lk; , Wqgfs;
WLk, t1 W, W fqfs; Rt hy; Nkh pkP Lk;, WfqfshfN vipuypfp . mjd;
jpr klLk;khwapf Fk;

mhFiwCIfjjo;tsigy;xypmi yfsp;vjpuypgQ

fhwW CIfjjol;gugy;F vdwtpria nrYJ.,Jk;>m|hF|wCIfk (f W) Fi wej
msT c UFFi yfFk; gz i g nghw\s s j hy, [ | Ak; gpid Fk; NewgugG gl Ndhf £ p;
jssggLfpd. ,jdhy; mlihFi w CI Jm; stts kb vsph ,aqFtjhy;
tsbogFjay; jshrps; NhdWpwnd. , |kped tykht gaz pj_, Wfqfs;
vi puy pfoglt go;jshrpsh khwptyJd Gajpmled ,1J Gukh g;guTfpd.

mlhi wkwWk; ml ik Clfk;vdwy;vdd?

xyahdd xU Clfjjpe kwnwhU Clfjjm nryYk; Ngh
mjd;jprNfk;mjphpjhy;md mihFi w CIlfk; MFk; (f mW d;
xggihk; Ngh) eBddJ xypF mlhFi w CIfk;MFk)

xyphdd xU Clfjjpped kwnwhU C|fjj

mjd; jprN fk; FwmwAkhdhy; md mlhkp C

xgoihk; Ngn fhwawdJ xypF mihkF Clfk; M
rkj sk; kwik;ti st hdg; gFj psp;xypvj puy pQ

xypmi yfs; rkjsg; g sy ; Nchj pvj rmhyerk N@JhJ xypvjpuypG t ppSfF
ng qu;wJ. mtthW xyp mi yfs; vipuypFk; NghJ xyp mi yfsp; nrwd
thny FiwtNh,yiy.

hy; tisthdg;, guEsp; gl NchipvjpuypFk; Nghd mjd; nrwd  kKhW pw .
tej gFjpsy; _'\kthVJF"UVFka,NJ vipuypj miyfs;tpnilel nryfm.
d; nwﬁk Fi wipd. mNNghy Fophd oFj psy; Neh'p vj puypFk; NghJ
rmthym miyfs; xU Gspy; Ftpfgglfml. vdN vipuypjf; fjpisp;
anﬁF ;xU Gspp;Ftpfgglf pd.

xypa xU gpt CGspy;Ftpf Nz baj;Nitfs;, Uejhy;klLNc ti sthdg;
vj puy p Fk; rb ; gadgljjgglLfmd. ngUkghyhd NgRK; $1qgfsp; NwgFjp
Wisajjp;tbty;mikffgglbUfFk; gutisajjy; op pyPFk; xyahdJ Rt hy;
q l\khpl gusajjy; xU Ftpg Gspypel kwwl Fipg Gsap;
t ng\U ,thy, ,jDS mkheg xUt hy nkyym Fup; Ngrp hY ks kE’Lk
P puhy P t Uk; xyyapihy; muafjj; mkhej pJf Fk; mldthd;nrtpaAk

$L
Md
Ft
m

ng
gF
g t b
vagF Y k
Ft pf
kP Lk;
[

mi

3

nkJt hf g; NgRk; $ 1 k; kp Tk; & o; ngww nkdJt hf g; NgRk; $
Njpbuy; Mya J;g mi kersJ mej mi wagy; X
xyphd J VJmﬁM«; cssf: Fwogbtg oFjpp;
mi kffgglLss tisthd gFjpsp; e | ng\Wk;
chszFk

vimuyps; , _ .
xyp miyfs; Rhsy Nwhi us> kiyfs; Nghdwt wwo; guFsp; Nhp
gu oj pfgglLk; epoN vj puy pMFk;

ef s;ki yap;mUfpyh myyd xU fibljjp;mUpNyhedWi ffisj;jlLk;NghJ
cqfshy; mN xypa kP Lk;NIf ,aYk; ,tthW cqfshy; kP Lk; NIff; $ba
xypa vjpuyp MFK; rmpa mlwfsg vipuypaf; NIf ,ayhl. r@a mi wspy;
vipuyp af ;NIf ,ayh) vdgj hy; qu Vj pthy[gGel [ ngwt i y vdgd nghUyy>
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Vnddy; rs|@a miws; vipuypF Nz ba mbggil egejidfis~g; Ghijp
nrat jgry.

vipuypF N z ba egeji df
kdphtshy;NIfggLk; xyra
erk,,uzny;blsf |

Fi wejgl rk; 01 t;efbfs,,Uf

, 1 INa 01tpehbfs;, Uf Nz Lk;

Newf hZ k; epeji dardd GHjaht Nz Lnkdg; xyp %yjjmfk; vjpuypFk;
gugmFk;,i INa css njh ythdd f8ffhZ k;rkdghi | GRjpnraa N z Lk;

1t ehbf STF epyjjpfFksvdN
xypSfFk;,iINa fhy ,ilntsp
vOggggLk; xy pFks vj pury p Fk;

i BN fk: = xypflej] njh yT
" ogut vljJfnfrz | fhyk;

V=—
t
a="
2
vx0.1_ v

2 20

Mjyhy; vipdyp NIt Nz Lkhdhy; Fiwef glrj; njhythdd fhww; xypd ;
jprNfjjp; kjpoy; 1/20 gFjmhf , Uff Nz Lk; xy@pp; jprN fk;fhwwl; 34
kPp vdf;fUjphy;vipuyp;Nlgiwhd Fi wej glrj;njh yT 172 KPMFk;

vipwhypp ;gadghfs;

e ry tyqFfs;ntF njh yty;, U Fk;NghJ jgfSfFs:njHha nfhss Tks xyp
rkpi ffis mDggp mjppled tUK; vipuyp %yk; vipYss nghUlfi sf;
fz twaTk;gadgLfp.

vipuyp;jjJdtk;kfghgway;Ji way;mytoh NhNdh fphgpf Ut @y ; gad gLf
, 1] gadgLJJtharni, fUgi gay; css fUtp; tshrapd
gadglfml. ,ejf; fUtp kpg; ghlfhgghdJ Vnddy; ,jmy; | 8F
fjpls;vdTk;gadgljjgglt j wiy.

- Clfafsy;xypp;jprNfjijf;fz {waTk;vjmpuypgadglLfpd.

vj puy pKi wapy; xylald JprNfjijtifhZ jy;
Nltah:IfU

nraKi w

1. xyp %yjjmks vipuypQ; gugmfk; ,ilNaahdj; njhiyit (d) msT
el h tg;gadgLjjpmseJ nfhssTk;

. xyp Vwgpa xyp %yjjmfE mUfg; itffTk; jwgh) xyp rkpi Qfs; xyp
%yjjpmed ntspglk;

fbfhyijg; gadgljjp xyp %yjjgpel ntspgll  xyp
fFks vipuypd te xyp rkpi QFSTfFk; ,ilNaahd fhy

0o af; Fwpdf; nfhssTk; fhy ,ilntspa t vdN xypp;
hd J
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4 ,ef Nhidia %dW myyd ehdF Kiw nrajg ghtfTk; rdrrpfhy
,iIntspaf;fz ffpTk;

xyp;jprNfkifz ffpy; _ N .
Xyp %yjjyhed ntsphd xypJdbgG xyp %yjjgpel R htiunrdW godh
vipuypyJ xyp%yk;ti uAss 2d njhiyit t Neyjp:;fled nryfm>vdN

. flej njhiyT _2d
Xy BTN TG () = e

Xy pvj puy pgpl ; gad ghl.f s ;
xypvj puy g mli | :

, J nghJ t hf ti sej (Fopj)_ gwlts; MFKk; , 0t muyffqfsp ks
,Trawgfgfsk; xyppl; jui | Fthrbtg, gadgwaJ xy@;, ngUffahdJ xyp
[

mj
vipuy oG mli | ap; Ft ggFj raty, , UF FKhW nghUj j g; gLf W . xygngUf f ay pled

t Uk; xyphdJd> xyp vipuypG mlilahy; vipuypfgglt mjpj; judld;
grh;takshflsr nrdw | fpw.

fh NI ¢ jTk;fUtp

,J fhh NILYTfFj; Ji z Gk; fU pMFk; ,J NIty; Fiwh cssthSfF

gadgLf;wJ. ,ejf; fUtap; xU Kid mfdWk; kWKi d FWyh Tk; , Uf Fk; xyp

%yjjyme) tu$ba xyphdd mfdw gFjpp; Rthv vj puy pJf; Fnyhdg,

gFjpa milfpd. ,ef; fU pahdd xypaf; rbka;> mjpr; nrwh hL

R”fggi w{{fawmi laTk; gadgLfpd . , e f; fUt ahy; Flng_ cssthfsw;edv\hff
, a .

$ kG xy pngUf f p

$kG xypngUffpvdgd rpja msTf; $ltjjohoINa ciuvah ¢ jTk; Foy; t bt
fUtpahFk; ,jd; xU Kid mfdWs kwnwU Ki df; FWyh Tk; fhe gglLk;
FWyhdg; gFj ay; NgRk; xyphdd gdKf vjpuyp; g Ifp. vdN xypahdd
mfdwg;gFj[an;to;Na nt Fnjh ytyg;mjp nrwdld;NIf ,aYfpd.

IhgshtpsT:
N fkhf , agFk;, vapg; ; '
Cjy; xypp; RUj p mj NIFeiutpL tgfp; nryYk;
m”bntzzg,VV\ng i) Kjd; Kjyp; M]Jm eH;Ir
fz pt ayhs Uks , awg bad; Ihgsh 91803 - 1853
t|sff|dhh N | FeUf Fk; x j j pF ;,|INa rhgaftk;, Uf Fk; NghJ

| { gglk; xyppl; mj pnt %ymd mj ﬂmtzszk,,llNa
ss jf;fz tWIHEHh J : T MF

. NI Fehepyahd xyp%yjij Nenffpa myyJ tgfpahr;nryYjy;

. Xyp%ykhdd epyahd NI Fei uNehffdah myyd tgfpah;nryYjy;

. Xy p%y KksN | FeUk; xdW nf dW Nehf f pah myydJ tgfpah;nryYjy;
4. xyp%yKksN I FeUk;xaT epyap;, Uf Fk; NghJ xypguTk;C Il fk;ef Ujy;

fz ffBPfsp; vspkffhf xyp gulk; CIfk; Xal epyag; cssjhf; fUIN H;
vaN Clfjj;jprN fk; RopMFk;
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xyp %yk; S kwik; NI Feh; L Ki wNa  vikwk; vikwik; jp rNfjjp; efktjhff;
fUJN ks xyp %y Kks N | FeUk; xdi wnahd W Nehffpefhtjhc vLj J f; nfhs N Hk;
xyp %yjjmks NIFeUfFk; ,ilNaahdj; njh yTFi wAk; l\th N hwy
mjpnt z z dd>c z i kahd mjpnt z iz tp mjpkh , Uf Fk;

Xyp%yjjp;mjpntz ;'n’ vd Tks NI Feuy;c z ugglLk; xyap ;mj pnt z ; n" vd Tk;
nf hs N hk; mggbahdhy ; N hww mj pnt z ; ‘n’f f hd rkd ghL

_Ov+y, O
n'=G——[mn
Vs O

, qF V vdgd Fwagpt Clfjjg;xymd;jprNfk; MFk; ehk; jwNgh) xyp %y k;
KWWK ; NF IFehni,,afquspl yNWrhip $Wfofhd rkdghlfi sf;fhe Nghk;

Ihgshtpstphy;c UUHFK;Nmwwmjpnt z z mfhdr;rkdghlLfs;

Xy p%y K; kwiAk; N | Fehal ; FwaG
ep y

xyp %yKks NI1FeUk; 1 Xsp °/_oyjﬂka;
,affjjp;cssdh NI FeUfFk; il Naahd
xUti wmahUthy,  Netffp , WA yT Fi wipd. :
ef hf o wd h; . Nhw mjpntz ; ¢z i
mipnt ziz tp mJJL)k,

xyp %yKks NIFeUk; T xyp %yl [ PEKs
,affjjp;c ssdh N | FeUf Fk; ,|Igg|tJ,
xyp %yKks NIFeUk; , NinyT mjphoFk;

xUthf%RUt b tgfp;| ™~ mjm zmtj ﬂz’mtzﬂ)?-%izvhk

nr X 3

yin . Vskwik; Vikj gG epy 3 ;
$wgkg/k&1mf Vip; jprag;

xyp %yKks NIFeUk; 1. Nww mjbntz ;xyp%yk;
,affjjg;cssdh kwiVk; NI Feh;  jpr
xdwd;  gol;  xdwhf NfjTjginghwy J

ef hf ol wd h; . Vs M_dJ epy 2 ;
NI Fei u xyp %yk; gpis|  2Yag I vF v P
nj A hf pu

xyp %yKks NI1FeUk; 1. Nhww mjpntz ; Xyp
,affjjg;cssdh %y KK; kwsN« NI Fehal ;
xdwd; gd;  xdw JR TN nghWj J
o '\\/Aka(vvwk vV -
Xyp%yju NI Feh gol;| < &8 L epy 3y

Swogltjwe vip; jprap;
nj hl H pin m| kAk,

% k; :|' i d c% leka>
xyp ryk xal ebyawi b W\ keutFr; L1 lggt):
NIFeh xyp %yjij |, r[llj}q,\,y?,/-I-mlj?litm\,\{fg\u;.cztk
Nehf f pef i mjpnt z { z tpf;mjpk;

. epy ly¥s=0

xyp %yk; xaT epyap: 1. Xyp %y j ks
AN byap NTFoUr Fl: T 1gglt
NIFeh xyp %Yiii |5 N b mthrgf;pkjc'z | k
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Nehf { pef b phhy

m”bmtz';z
Fi wf
. epy
. X
N |
n

Nl Feh, XaT epyapy;
c sshh

yp %Yy K; NI Fei u
Nehf f pef Hf pw .

yp

F eUf
jhy
th
bnt
y

NI Feh, xal epyap;
sshhy ihy
yp%yk; Nl Fei utplb

yip;nryfpd. > M%W bty
y 23/2§~7L—0

K;

N
mj
. ep
X
NI F
n mj
mj

yp
c F eUf
< T
t

3. ep

xypguTk; ClfkhdJ (fhwNV) W vdw jprNfjjgsxypguTk;jprapyNa ef bt j Hf;
nfhs N hk; , egpot p; xypa@;jprNfk; vMdd (V+W) Mf khWpd . mN  Nghy;
Clfkhdd>xypgulk;jprfF vimjprapy;ef Ukhdhy; xyp@;jprNfk; v MdJ
(V-W)Mf khwWf pw .

jRfgglt fzf{Bfs;

1. 90 Hz mjpnt z iz cila xyp%ykhdd xymp;jprNfjjy; (1/10) klqF
Nfjjw; Xal epyag; css NIFeiu milfpd. NIFeuy; c z uwgglLk;
mj pnt z ;vdd?
jRI: XaT epyap; css NIFei u Nehfp xyp %yk; ef UKNgh) > N hww
mjpnt z Z ffhdr;rkdghlL.

ml AN

n'=g0——m

v=Vs O
il

]
aog

v
7 Ho H

01
F-hol
=§%0%90= 100 Hz

2 500Hz mjpnt z iz cila xyp%ykhdd>30 kPpg Nfjjp;NIFei uNehfp

efhfp. fhwwy; xypp; N fk; 330 kPp vdy; NI Feuy; c z wglLk; xypg ;
mj pnt z ;vdd?

jRI: XaT epyap; css NIFei u Nefp xyp %yk; ef UkNghJ > N hwwv
mjbnt z Z f{hdr;rkdghL.

. XU xyp%ykhdd 50 kPp jprNfjjw;xal epyapg;css NIFei uNhfp
efUfpd. NI Feuy; c z wglLk; xyp%yjj; mjpnt z z dd 1000 Hz MFKk;
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mej xyp%ykhdd xaT epyag css NIFei
c z uggLk; N hww mj pnt z ;vdd? (xypp;j pr
0y 0O
=0
vV=v, O
O 330 O
1000 =
30500
1000 %280 C
330

n = 848.48 Hz.

n_

[ kahd mj pnt z ; 84848 Hz MFK; xyp%ykhdd NI Fei u
kNth CSS Nkwwmubntzz;wtkdr rkdghL.

n= 736.84 Hz

. xyp%yKks N1 FeUk; V/10 N fjj;xUti wmahUt h; Nehffpef f dwdh; , gF
V vdgd xypp; N fk; MFKk; Xyp %yjj®; ntsgng xyppo; mjpnt z ;

vdy >N | Feuy; NI f ggLk; xy @l ; mj pat z ;vdd ?
jBI: xyp%yKks NI FeUk; V/10 N fjjp; xUt i unahUt h; Nehf f p ef UkiNghJ >

Nhw mjbnt z z dJ.

>
TQ
=\

|
<3
S

20 g
+

p—
o

S

T

| < \<

p—
o

IFeLhy; Nlfggbk; Nhww mjpnt z z dd czikahbd mjpntz z py;
h[a , UFf Nz Lnkdy; xyp %yk; vitsT Nfjjy; NlFeiu tpL

tygfp; nryy Nz Lk?

JRI: xyp%ykhdd>XaT epyap;css NIFeiutpbL tgfp;nryYk; NghJ.
N hww mj bnt z z pf hd rkdghL.
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CENTR

|

Vs=V
Ihgshht psT ei | ngwky;, Uff epeji dfs;

. Xyp%yk; (S) kwk; NI Feh; (L) , wz Lk;xaT epyap;, Uf Fk; Ngh) >
. Xy p%yk; (S) kwhk; NI Feh; (L) rk , i I nt sppy;ef UKNghJ
. Xy p%yK; (S) Kwk; NI Feh; (L) xdW nf hdW nrqFjjh ef UKNgh) >

. Xypoykhdd tltggh jap; i kaggFjay; mi key> NI Feh; tltggh jap;

ef UKNghJ >
|hgshtpstp;gadghfs;
1. thidk;xdwd;Nfjij msthjy;

fhyhd; fhhy; nghUjjggl bUf Fk; fUt pxdW kd; fhej miyi a ¢ kfk; , €]
mlyahdJ r hi yapy; N fkh nryYKk; thfdjjpi kP gL vjpuspfgglk;
vipus pj mi yad; mjpnt z z [y ; khwak; VwgLk; mej mjpnt z z @ khwy i | g;
gadgLjjp thdjjp; Nfjijf; fre ,aYk; ,J mipf thdaqfisf;

fzth pf c JTfw
Jiz fNhs;xdwd;njH ytpdf;fz ffhjy;

JizfNbh; xdW GpmypeeJ ntF njh ytpfFr; nryYk; NghJ> mjdhy;
c kpgglt NbNah mi yfsp; mjpnt z ; Fi wAk; mej mjpnt z z o; khwnj i j g;

gadglLjjpJi z fNhsp;, Uggbjrjf;fz {wayhk;
. N hhy (RADAR - Radio Detection and Ranging):

Nd hudJ mjpnt z ; kpf NbNah mi yfis Miha t@ghdjij Neh‘fpf I?\%g:(;

m
vipus pJd t Uk; NbbNah mi yfi s NIhhy epyajjg; css Vwgp; fz
mipnt z z y;css NWoh i lf;nfhe L thdjjp;Nfjijf;fz ftpyhk;

. N hd hhy (SONAR - Sound Navigation and Ranging):
Nhdhy fUt p; %yk; eRy; mDgggglt kwhk; vipuypjf; fjpa; mjpntz

NWgHilf; nfhz L fly; tho; capmaqgfs; kwk; eR Kot;b fggytlsf

fz I way hk;

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




[Appe- Lu]

sTUDY CENTRE

CHENNAI

10th mwp @y ;
myF - 6
mZ ffU , awgpy ;

; mZ i t ggwwp j he: nfhss mj p Mh KkslghLk;

p f K. (nghM K. ; PpU ) jidt mwlihy nl khf pbt]

nghUsfs; mi dj JKk; ayh my Fk; vdf; fUjdhh , it

: mloffggltd i Rwwd\s s nghUsfs mi dj J k;

mZ ffshy; Mdi t. g|n|dh1803, X ,vdgthjdpxqfs,,avv;fag;xl\b
kh pahd mZ ffshy; Mdi t ; ' ’ J.o jhkrd; NjN hL  (vj pkp )
fipis; vdgglk; vyfiudfi s Me | wej v mj d gpld i NIy ] Bd>
(Nefkpl ) fipfi s fz |wejhh ; d QNN thdts;vd &j hghht
ngahbt mi ojjhy ko R kaww e [ y' l\{k] rHth; vd gt h;
fz | wejhy jwh\ghl ; epdipih Jfsts;
Nghdw mbggi I'j; J ;. mj ; 1911 ,y; gbbwb~;
mwp @y ; mwah vhd mjd; i kajjp; nrwed
fre ggbfpd vdW t X vd wi offggpr\U mZ t o;

mi kggp d g; ngpe& ; ;

eh L
Mld;,lzeb gbrposzt;
J fjipmaffk; tU tif;
jhy; , UFwpJ
ANd @] j y led
k; gbr; gszt;
_vdgjld_ 2] C
jdh mt wi wg; gbp nj Lf
s;, Uggi jf;fz Lgb
ntsphfpd. , g @ ngh
ffj;jdEagts;nrwidkpej f

htspmfum

fipaffjjo;tiwmi w

ry jdpqgfsp; clfUffs; epyaww t ahf cssd.

rwW mj p epng—];d;kAlla clfUffshf khWpwnd.

mi offggLfp. mjhtd ry jdgqgfspg; mefofs

Kwik; fhkhf; fipfi s ntspphk; erbo;tf ' bafk;
jdiqfs;mi djdk;'fjpaft];jdiqfs;vdTk;mi oftggprlwd

,aw ff;fjpaffk;

AN,d kK; kwiWk; Nbak; Nghd w rg j
FWffEfSkplwp prtPRfls ts
jddpi raht  fjpt PRI s ntsyapl
mi of f Nk ;

d
@a
f

rafs fipaffjjmbE clglk vitp kdpf;
ﬂlld .. ry jdpafs; GMJ}Z LJYIde
o wd ,jid Saw ff; fjpaffk;, vdW
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jmd;ngwpni t. vih ANd ks Nbaks, tp Fiwh css
,uzL dekqus ,Jtiuag; j; jdi vd mi |l ahsk;
fle gglbssd. mit nlfdﬂ)bak, Dij ' ;kqfsmi;mZ vz ts;
Ki wNa 43 kw\\k; 61 MFKk;

mZ vz ;81 tp mjpkhi css jd 7 ' ;Ibyafquis nt s phk;
' jit

,Jtiwy; 29 fipaffg, nghUsfs; fz Logbffgglbssd. mtww; ngUk;
gyhdi t Gkpp;c ss mUkz ;c Nyh qf s hf Tk; (Rare earth metals) , i | ep y

, Nyrbd jdgtis  fjpaffj;
vdW ngah , ji d kdphs; %yk;

Nhﬂal; M
JdlfﬂtqfsmI fU
gl nraw ff; ;b;al
PRf S ks> mbggllj.,l

f hh
ffis
fji]
tSk

pjtmF clglk; cIfU ' ha;
,CIfU' vd Wk; mi offggL}wJ
s} myyd vwoghUs; vdWk;
o

gol Lssd. vajfs:>ep>y
nt spawwp Na; c|fUt

,awi ff;f] paffk; kwik;nrwi ff;fj paffk;xggP.
f vz ;  aw T 1] pafik; nraw T1.f]paffk;

1. ,J mZ ffUtd;jddpirahd |, J mZ f{fUt d; J}ztgglt rpjT
rpjT ep ot hFk;

2. Mygh> gPth kw\k; fhkh ;| ngUkghYk; mbggi | Jfsfshd
fjpfs;c kpgglLfpwd. edrud> ghrpond; Nghdw Jfsfs;
¢ kpgglLfwd.

,J jddpi rahd epol ,J Jlz tgglt epol

, it nghdthf 81 tp mjp|,it nghJth 8 | tp Fiwh
mZ vz ;nflet jdpqgfsp; mZ vz ; nfhz t jdlgfsy;
ei | ngWM pw ei | ngW pw

,jidf;fItggljj Kbahl ,jidf;fltgglj] KbAK;

X ; y vdgd KiwNa jha; kwk; Na; c IfU vdf; Fwoggpgglthys> mZ ffU
I effz Lt hW FwogbggLfmd. x (v, tpy v kwhk; t pvdgd vwadfs; kwik;
t ;vdf; Fwogp ggLf pw .
vLhjJffhth:

1Be? + ;Het — (C13"

¢C13* — ¢C12 + nl

Newf z L mZ ffUtpday; «C¥vdgd epyod; jdikaww. fjpaffj;
jdi kAi lad.,ttpd 4Be®(on)eC2vd f; Fwggpb gglLf pw .

4Be® + sHet— C12 + gn!
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fipaftjjo;myF
fdp ,J fipaffjjo; njhdi kahd myfhFk; xU fjpaffgnghUs yple) xU

t phbay; 3.7 x 100%dw msty; rpjTfs; Wglthys md xU f@h vdggLk; , J
N huhakhf 1 f phk; Nbak; 226 WwglLj J k;rp jt pfr; rkkhFk;

1 fp=xU tph Neuyjp;37x100%rpjTfisj;jUk;fpaffj;jdijjod; msT
& hNghh (Rd): ,J fjpaffjjpo; kww\khh, myf hFk; fjpaffg; nghUshdd xU
t ohoay; nt sppggLk; fipaffr; rpjtp; msT 10° vdy; md xU &j hiNghh. vd
ti vaWfggLfpd.

xU &j b Nghht (Rd) = xU t pho Neu jy;10° rpj Tfisj;jUk;fjpaffj;jdjjm;

myF ngfnfhwy; MFk; ,J xU
ms T xU ngf nf huy;  vd

fipaftjjo; gddh L
nt s @apgglk;
o .

(SD)

fipaffr; rpjto;

; ez tfd;vdgd frkh (y) kwik; X fipfshy; ntsppgglk; fjpaffjjp;
;myF> xU uz tfd; vdgd epyahd mOj;k;> nt ggep y kwhk; <uggj

1 fp},/hrprk fhwvy ; fj pRffg; nghUshdJ 258 x104 $Yk; kpdD}Itqfi s
rF

%
D

clfU nrwdkp myydJ mghafukhd
. t of f khf mi t %dW fjipaffj;Jfsfshj;juwgllssd. mit

(8) kwhk; £ Hkh (y) f ] pE s PPk

fipfis
My gh

*:_>
a%é
%:..‘L .

fUijg; nfhz L>gbr;gsz !t vdw

hs ; ngahbltg; gk mji df; t vd
n[ hkd; (N jamyhs b khitbd;

fdrkJ,JmfsrbeJeJ ANd @j i |
| wej hh

5=

My gh>gPt h kwik; f IkHF ;fjpEspl; gz (Fs;
xU jh;clfuUthdd rpjtile) mjd;epwvz z g;endFk;mZ vz z pg;, w
Fiwe Gm Na;clfUcUthk;vdgjid tesfFfpd.

Mygh>gPt h>frkh fjpfsp;gz G s ;

Lk;

gz (Xs;

Mygh (o) fjibfs;

gPth (B) fjifs;

fhkh ()] pfs;

[di k

(,He"YMFK;

1t mi djJ
mZ ffsKk;
fhz ggLKk;
mbggi | ;

1Jfsfshd
vyfludfs; MFk;

")

,|t
/NgH t hdfs;

vd ggLk; kp f hej
mi yfshFk;

Kd B Kk

madphf Fk;jpd;

MythfSH
mad yahf Fk

gPt h

kl qF ks hkh ;
Jfstis
10:000

kp Tk; Fi wl

Fi wej
mad@hf Fk; j pd;
ngwn t

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




C LUTKk;j pd; : i ej , fiphi ?I;)thf;krb

;| C LUTk;

nfhz tit

;| ( bkd hd

c Ny qfsp;

t opa C LUt p;
nry Y kj

kol ; kwik; f hej g;
G/ qfshy;
tpfyilahl

O Y
=3

P/ R TR

xs @ ; jpr
Nfjjp; 1/10
Kjy; 1/20klgF
tiwayhd
jprNfjjy;
nryyk;

sz &

fibaff ,lkingahl tpp

okWWK; Brp jt o ; Nghd Na;clfU ¢ Ut
[d;tp

hFk;vdgji d
%yk; 1913 , y; rhb kwk; /g foh fj f
$ woglLf pw .

fipaffj;jdpk; xdW xU adfi s ¢c k@k; Ngh) mjd;epwvz z y;endFksmZ
vz zp;,wtbtk;vdwmstg;Fiwd Gma Na;clfU c Ut hFk;

it sf

fipaffj; jdpk; xdW BJfis c k@QkNgh) mjd; epw vz z g; KhwkY ks mZ
vz z g;xdWmjphpJdk;Gm Na;clfU c Ut hFk;

a-rpj T
mZ ffU tpdapg; Ngh) epyaww jha; clfUthdd o Jfis c kped epygd;
jdi kKAss Na;clfuUthf khbWwkJ o-rpj T vdw of f ggLf pd .
vijJffH L ANdpk; 238 (U28) rpjtiledJ= Jfi s c kped>N hmak; - 234 (Th?4)
MF kbW pwW .

0o U238 5 oTh234 4 [{et (a-rp j T)
xU jha;clfUthdd arpjtile) mjd;epwvz z g;eldFk;mZ vz zp;, w L
Fiwe Gm Na;clfUcUthk;vdgjid tpfFf .

B-rpjT:
mZ ffU tpdap; NghJ epyaww jha; clfUthdd Jfis c kpeJ epygd;
jdi kKAss Na;clfuUthf khWwtJ rpj T vdw of f ggLf pw .

vhjJffh L gh gu o;B8-rpjT
15P32 — 16532 + 1e0(B- rp j T)
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B- rpjtp; NgnJ epw vz zpy; vttp khAghL ,yytkyy mZ vz z y; xdW
mj b hd Fk;

Fwaa mZ ffU tpdag; NhdWk; Ga jdijjo; clfUthdd epw vz zthy;
myyhky;mZ vz z hy;mwaggLfpw .

y-fhkhr;rpjT:
fhkhr; rpjtp; Nghd c lfUt p; "Mww; Kl tk; "kl LNk kKhwpak; mi I fpd. mjd;
mZ to;kwk;epwvz z g;khwk; VUkpgyhky; mN mst g;, Uf Fk;

mZ f{Uggs T:
ti i w

ANdpk;c lfUtpd epdund;nfhz L jh Fk; Ngh) xggPtst p;rkkhd epw nfhe |
,w b rWclfUffshg; gsTWsry eddudfi s Ak; Mwn y Ak; nsgglj J f pw
vdgjid 1939 ,y; n[ hkd; mwpay; mwhs; MINh hd; kwk; F ] toh kd;
fz twejdh

fdkhd mZ tpg; clfU> gsTW ,w L rW clfUffsh khik; Nghd mjp
MwwY | d;edtudfs;nt s lawwglk; epol 'mZ ffUg;gs T' vdw of f ggLf p .
vihjJffhL

ANd pk; 235 (U%%),d;mZ ffU gsT

xtnthU gst pFk; 32 x 101 JmsTila rurhp Mww; nt sphfpd. mZ ff Ug;
getpdgtsfFipd.

g|s TfFlgLk;nghUsfs;

jbaffg; nghUs; xdW epkuhdfis clfthe) epyedjgglt osTfis
ngLJ Jkhdhy; mgnghUs ; gs Tf FIl gLk; nghUs ; vdgglLk; vLjJffh L: AN mk; 235
(U2%) G5 | N hdak; 239 kwWk; G5 | N hd pk; 241 (Pu®® kwik; PU241)

jol; vyyh I NDN hgf S ky efbundfis clfthed> gsTfFlgLtjpiy.

tH >, awi fay99.28% AN pk; 238 j dpKkskPKss 0.72% ANud pk; 235

plfimd. ,twwy; ANdmk; 28 gs TfFigltjpiy. mN Nisap;
prFIng nghUs hFk;

ry f”b]affj,Jd;kqfls e tudfis clftu; nratjd; %yk;
khwwK bAk; , it tskbpf nghUsfs; (t si kg; nghUsfs)

Nd pk; 238> N hhak; 232> GS | N hd pk; 240

ANd pk; (U-235) mZ tpd eddud; nfre L jHFk; N\gnd gs TfFIglL %dW
eptudfs; ntspawwgglfpwd. ,e %dW eddudfSk; mbLjyJ t Uk;
ANd pk; c 1fU gpt ; fhez khi mi ke xdgd eddudfi sj; |

xdgd eptundfSk; k k;mLjj 27 ep+undfs; cUth‘f,fhuz hf
,eepol njHhed el ngV\MwJ vd N ,J 'njhhpd' d
nfjihkpday; jdouljy; epotp; %yk; e¢\+chdf8|d; vz z b
nfhhhhrayg;kpN fkhf ngUffki | fow.

nfhhpdapd flitgghhd njHhtpd kwhik; flbgghwv njhihtpd vd
tiffshfg;obbfyhk;

L
j
K

j
ol
Wi
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flbgghhd njHh pd:

njhhitpdag; ntsp Uk; pl vz z pi f xdW vdw mst py;

gukhd f ggLf pw . m1htJ>cIftUk s ;nfhz L ntspUk; epbuhdfsp;
Nu U e@\+uh d kl Lk; F kajﬂ)j> kww ed+uhdfs;
Mi fahy; ttp fligghhd tpdahf njhHpd.

%Yy K; nt splawwggL M wwy ; Mff GH khd Ki wap ;

mZ f{U C|ya K; epyepMjoglt> flLogljjggl!

ht oLj j ggLf pw .

fs; ngUff Kks mjd; fhz khfg; gs Tk;
. ,)d; Kbtg; xU t@hofFs; mjpkhd
i ag; gadgLjjpmZ Fz L ntbjjy;
wh f

2 myyd 3 e@tudfs;
gstpd cz thFKk; vng

mi kggmeeJ nt s bW ol wd .
gs TfF clglhg;nghUsfs;c

, ekud ;, ogG VwgLf pw . nj N
Ao fsp:c wgijp, ogi gt
| gLk; nghUspl epwahdJ> x U
eep w khWep y ep w vd ggLf pw .

N

,njhhe) epy e Jtjwhj;Nitahd gsTg; nghUsfsp; Fi wej
0 'khWep)y epw vd mioffyhk; ,J mjd; #oy» mlh;pk\/\w(
os TfFlgLk;nghUs@;ms T Mfpatwi w;rhhgjJ.

khWep yepwi a tpg; gsTg; nghUsfsp; epw Fi whf , Uejhy; mji d
Fi wkhWepy ep w (Subcritical Mass) vdyhk; khWepy epw a tpg, gsTg;
nghUsfsp; epw mjpkh , Uejhy; mjid kpf khWepy epw myyd kRhNepy
ep W (Supercitical Mass) vd mi of f y hk;

, €
C

mZ Fz L:

flLggh ww njH h
f1Lggh ww njH h
t p d Aky ngUf Fj
fhyjjo;mjip M

mi kgG

mZ Fz by; Fi wkhiepy epw nfle | gsTfF clglLk; nghlUsp; xU rpgFjp
itffgglbssd. ,e rpgFjahdd c Ui s tbt ntwwjijf; nfre Lssd.
nt wbjjmFg;, nghUedk; tifags cUis tbtg; gsTfFIlgLk; nghUs; xdW
i tffoglfmd. ,jd; epws khWepy epw at pf; Fiwh ,Uff Nz Lk; mZ
FzL ntbggeihi ,e ¢ Ui sahdJ nt\Awﬂ)J;wFs[\b CLUtr; nraaggLf pd.
P gFjpS k; xdwhifr; NNheJ kRhWep y ep Wi a (supercritical mass) mi | ef T d;
mZ Fz L nt bgGepofpd.,jidg;fhLfpd.

nt bgG epotp; Nghd kp mjp msT Mwwlid; nt ggKk; xs pks
ntsphfpgdwd. kpf FW@a tphfSfFs; flLfflgfh mOjjKks
mip msty;cahfm. midjyJ tp campSfFk;jgfpofff$ba
isg; Nghdw fjmt PRESk; ,jJld; ntsphpwd. 1945 ,y; , wz |;

pd'" vdw jjJtjjp; mbggi lay; mZ Fz L nrayglfml.
p ay; ntspUk; epdudfsp; vz z pi fAky mZ ffUggs T
nj i h Kiwag; (GP) flILfflqfhky; ngUFfpwd. kpf; FWp
w1 d; $ba ngU nt bgG epof p .
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Egghdg;css TP~ gh kwWk; enfrif pgFjpsy;,tti fahd

pyy;rma Jfsfsp; Mwn y mst hk; myF vyflod; N hyt; (eV
Nhyt; kpdOjjjjpdg; gadglLjjp KLfFt pfggLk; Xh

1leV =1.602 x 109 P;
1 kygypd;vyftud; N hytl;=1MeV=10eV M(nkf hvyfioud;N hyl)
mZ ffU gstp;%yk;nt spawwgLk; rurhpoMww ; 200 meV

mZ ffU ,iz T:

fdkhd mzZ ffU gsTW ,we bt rpma mZ ffUfsh g TWk; Ngh Mww ;
ntsphfpd vdgji dg; gapﬂWssﬁ[s, myyth? ,jidg; NghdNw , U , Nyrid
clfUffs; ,izeJ fdkhd clfU c Ut hFk; NghJk; Mww; ntsphfpd. , €
epotpd 'mZ ffU ,iz T' vdyhk;

ti wi w
kp , Nyrbd , U mZ <clfUffs; ,ize) fdkhd mZ f; fUtpd c Ut i FKk;
epol "mZ ffU ,i z T" vdyhk;

vLj JffH L 1H2+:H2— 2He*+ Q (Mwwy)
1H2 vdgd i lygdo; | NAN hgghd bA+haji jf; Fwhifpd. xtnthU mZ f{fU
, 1z tm;NghJ k;nt sphFk; rurhpMww ; 3.814 x 1012 Fwb f ol w .

mZ ffUtpdap; Ngh) (i z T kwk; gsT) ¢ Ut Fk: Na; ¢ |

Ut o ;
,w b jha;clfUffsp;:epwsp:$Ljiy tpf:FiwH UfF i ha;
e

ep
c
epWMFks Na; clfUtpd; epwFk; ,ilNa css eprWgH_ p)wt v
mi of fggLfmw . ,ef ep WN Wol dJ Mwwhf (ep w Mwpy ; rkd ghl) khwpki
,ejffUjjpd 1905 ,y» epw Mww; rkdgh %ykhf 1d] Bd Kdnkr‘o;e;l*h,
mjhtdJd epw Mwwh Tk Mwpy ; epwathk khWk; vdgji d epw Mwwy rkd ghL
typW Jifpd. epw Mww ; rkd gh bwf d nJHIﬁE mc2. ,jg;c vdgd xspp;
JprNfK;MFK; nt wwjjy;, jd;kjpG3x108 kPp

,withd cyfg, Nghhd NG ~ puh~ fgh ef yj; t Pgglt mZ Fz bd; ngah "Littel
boy",J ANdpjij cssfkhf;nfret Jgghffpa xjj mZ Fz thFk; mji dj;
njhhheg ehrhfpy; tPgglt mZ Fz thdJ 'Fatman' vd mi offggLfpd. ,jp;
ntbffgglt mZ FzL G@alNh@jij cssfkhif;nfhz t]hFk;

mZ ffU ,iztmhd egeji dfs;

Gkp ar; Rwwvpss tspz tyjjp; kpf; Fi wej msT i~
nt ggk; kwWk; mOjjjjm; mefU ,|zT ei | ngwny ;
nt bgG epoegj ;beff$Lk myyt h? Mdhy; md Nghd W eﬂ)ot
cqgfshy;t sffKbAkh?

mlzzkffu ,izthdd fBffzt epeji dfFIgiN epof$Lk; vdgN

107 Kjy;10°K vdw kp c ahgj nt ggep yaﬁYk;>c ah,mOjjjjpk;klbLnk mZ
,izTeiIngV\k;mjhtJ,eepyag i lgd;mZtp; cIfofs xd NahL
mUf UN nrdWmZ ffU ,iz T ei ngV\k mjdhy,,jl nt gg mefU,i
vdw of f pl Nahk;

Nyrhd ,w L mZipg,cl{Uffs;,iztiN mZffU ,iz T vdggLk;]
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,J@; css ,wlb mzZf{UffSk;, Netkg,; R kf; nfhz bUggjhy;
epykpddpy; fthrptprag; fhe ki mit mUfUN t UKNghJ xjj
kodDHLEjjmihd tyfFtpr Vwlk; c ah ntggepyap; (mjhtdJd 107Kjy;
10° Kvdw mst g; kl LNK) fhiz khf ¢ Ut hFk; mZ ffUt o;, aff Mwwhy;
, e tgfF tprahdd jt pffoglfpu.

2 k&;M :

Nghdw tg k@fs> mjp msT Mwni y xsp kwhk; ntgg

., e MwwhdJ tg k&, Mww,; vdgglLk; mjp msT Mwpwy
vaqf pJedJ nt sphfp ?

2 KkBISk; mip msty; i Iygid jddfjNf; nfle Lssd.
Fﬂ,G’\QQUQQ ntggepy kp mjpk; ,ef ntggepy i Ilydp;mZffU
h)khdj hf | Uf Fk; NKYK; # ha,
k@fsp;cs; mLffp mef i zT eilngWjhy;mjp msT Mww ;
tpkE’;Mwwy',’ vdggLk; ,jid mZffU ,izT myyd ntgg
vdTk; mi offyhk; ; JN #had; kwik; t g k8fsp; xsp kwk;

hd %y kh , Uf fpw .

c o, WE

>mZ Fz L xdW nt bffr;

nraaggLf}wJ ,jd gp/F>| I dyy; Zf J ei Ingw\sflLfflqgfh

msT mjp Mwpw ; ntsyahf;wJ [ IL[ ; ;mZ ffU , iz T) c Ut hFk;
Mww hd J >mZ Fz bd; %yk;(mZ ffU gsT) sMwMm y tp mj pkhFk;

mZ ffU gsT kwwk;mZ ffU ,i ztp;jdi kfs;

mZ ffU gsT mZ ffU ,iz T

fdkhd mZ ffUffs; ags TWW , Nyrhd mZ fUffs;,i z eJ
, \yrhd mZ ffUffshf khWk; epol ffUffshf khWk; epol
'mZ f{U gsT" vdw of f ggLf pu i z T vdgglk;

mi w nt ggep yag k; , eepo]l - c ah nt ggep y

t
ep of § LK; Nlt
s> ghrpudfs; kwik;
S

Mygh> gPth kwak; fhhf; fjpis; b

nt sphfodwd. nt hf ol wd .

mZ fftU gsT fhkh; fjpfi k ¢ kpggLf o wd.
ntspﬂltjhy;,it kdp [ @fi sj;

Jiz b kupy; khwvij czthffp

gWkgi u Nehaf S f Ff; fhez k

mi kf pu .

hr
a
o

xtnthU t gdhoapyk; 620 kpyypad; nkibhp;1d;i ITdd;mzZftU ,izT #hadypy;

ei | ngWM pw . ; 3.8 x 102 {y; Mww; fjpaffkhf nts@phpd.

fj}b[aff]jpl ' Nef fp t UKNgh)  gbggbahf; Fi wipd. Gkpa
| AkKNgh) xU t phbag>Xw Fg;gugy ;, jd kjpG 14 fdyh [ {y; MFk;

. . | NPN hgXi sg; ngw , aYk; kUjJt ks
jhoph y kwhk; njhyyay; MaT Nghdw gyNW Ji wisy; fjpaff
;gadgLfpind.

fipaffg; ghl gu ; I NPNhg; P -32gapycwyjjpa mjphdfggadglipd. Gerps;
KWk xI Lz z ps; Nghdw Ez Z apbshy; N stz ;c wgj j gnghUs s ; nf | Lglghf hky ;
Ez Z appi s mopyd> Nshz ; cwgjjp; nghUsfi sg; ghJfhffTk; fjpaff
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| NPN hgfs; gadgLfpwd. NkpfogLk; rgtif
clgLjjpmitfis ePt ens{fSfF mN Gj; jdi
rvps T fjpt Prpl; %yk; nt gf haks ¢ Ui sffpgF M

, Uffr; nraaTks gUgG tifj; jhdpaqfi sr; Nkpg
ghJfh{Tk;, aYKk;

kUj J t k;
fipaff INWNhSEs; kUjdtjdiway; ,w b tiffsy; tifggljjoglt gad;
gLlj j ggLf mw .

1. Nehawpy ; 2 fipaffr;rppir
Uujr; Rowpap; css Fi wghLfi s mwaTks VvYkEspy; tshpj Khw ;
Fi wgh bi d mwaTks %i sap; css flbfis mwaTk; fjpaff | ;
gadgLfpwd. i ~ lygdsfhygdsieldd;rygh Nghdw ry fj baff |
Nehafi sf;fz I wag;gadglLfpwl.
fjbaffr; Nhbak;-24(Na2*) ,jajij rhfr;nraygl itff cjTfmd.
fjibaff mNahod;- 131 (I31) Kd;fOjJf;foivyi af;Fz ggLjj cjTfmd.
, Ukga; | NNhN hgghd , UkG - 59 (Fe®) uyjr; NNh fia milahsk; fhz Tk;
Fz ggLjjTk;c j Tfmd.
fjipaftg; gl gu ;- 322N hy;Nehar;rppi ray;gadglfmd.
fpafff; N hghyt;-60(Cos%) kwik;jqfjjp;l NN hgghd j qfk;- 198 (Aul®)
N hy GMV Neh af ; Fz ggljj ggad gLf pu .
mW trrppi rfFg; gadglk; rhdagfspy; fhz gglk; Ez ; fpkpi st
ffjjo;%yk;ePfpdlai k nraaggLfpd.

sg;jarhgg}nghJ VWwolLk; ¢ wgj jp; Fi wyhLfs hd
ztwa fjpaff | NN hgEs;gadglfpnd. gy N

t
vder'tOIfS; KWk j@ kqfsp; msTfisf; fz twa

thDlpswy; vbhjJdr; nryygglk; R kfspy; ntb nghUsfs; cssdth?
vdgji df fz twa fypohhd @k;-252 (Cf2%2) gad gLf pwW .

yN njhomh yfsy;d fiacz Uk;fz Lz it phf mkhrak; - 241 (Am24)
NhN hg(X s ;gad gLf pwd.

fz gG E|QJEJQ gadgLle&pu,tabgbkg, nghUs f s »
, kwk; ep dt pgfs; Mfatwwl; tajpd mwag; gadglLfpd.

fz pG %yk; nghUsfspy, ngheJss fjpafff; fhhgdld

mt wvd ;tajpdf;fz pfyhk;

o; tad vddnt dW nj hkh? N hunakhf 454 x 10°Mz Lfs; (mjhtJ 45
lrk; Mz Lfs) mggbah?

ry ,aw ff;fjhmaffqfi sg;nngldwFIs;l\kYk;kZ;

hfg; nghUsfshd njh yffHrpEz ziyr;#Nwwpmiy

I way; gadglLk; x fjpls; Mfat wypleJ fjpaffqfs;
pf; Fi wej nrwptg; ngwWssjhy; fLi kahd gh p&i s

tspz tyjjpks> Gkpfbapk; epoj;
yay peJ ntsphFk; fjbt PRfS
%y khf f; f Uj ggLf pw .
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Tk; Ki wapwak; fjpaffg; nghUsfi s | jlykdphf S fFj;
;f$ba mghaf ukhdf; fj bt PRfs; nts : Yk; ePt fhyk;

kb mUfy; 09z p nraAk ; lyeyk; Kkpej
| d;kugmy ; Pahf Tk;gh bfggl f $ Lk;

mDkj pfgglt msT:

kdp clyp; k& fjpt PRg; gLkNgh) ghigi g WagLjjh fjipt Pro; ngUk msi t
gddht fjpaffg;, gh)fhgx; fofk; (ICRP) ghedi u nraJssd. 20 kpyprph;
vdgN XH Mz bwfhd fjpaffg; ghpged; ghlfhgghd mst hFk; ,jid ue tfd;
my f; Fwogk; NghJ fjpt PR xU t hy jpf 100 kgyypue t[ d;vdwmst y;, Uff
Nz Lk; fjpt PRg; gh pG 100 R vdwdej hy; ki Tk; mghafukhd gh gghd U j g;
CGMWNeh a (Ujr; rpggZ ffsp; mod) WwgljJk; fjpt PRg; gh pG 600 R vdw
mstwy;, UFFk;NghJ , wgi g ¢ z | hFKk;

madahf FK;fjbt Prod; mstpdf;fz twhk;rhdk; Nh@EPth MFk; mZ kd ;
epyak; mi keJss ,lqgfsp; fjpafftk; nt smphFk; msit mtt ghghl
fztwaTk; kUjJt epYU njhogElgjjRk; gadgLf . X kwhk; f hkh (y)
fipis; ntsmhFk; gFjpsy; 9z paWWWN hh; i falff NhgPli u mz pJ
nfhstjd;%yk;fjpaff clfthmstpd mwed nfhss , aYk;

jLOGt ofKi W s ;
fjipaffg;nghUsfi sj;jbkdhd fhRr;R hishy;Md nfhsfydy;i tff Nz Lk;

« mghaf khd fipaffgogF psy;: gz @™ hy fHB i fA wi sAk;
fHRjjphyhd Neyh | aAK:fIthakhh mz @ N z Lk;

e fipmaffg;nghUsfi sf;i fahSk;NghJ cz UtUedtij jtpif Nz Lk;

e fipaffg; nghlUsfis , Lifps; myyd njh yffltggnbt fUtp (remots)
g/lfptwtw gadgLjjp kIl LN« i fahs N z Lky Neuobahh njhHLg; gadglLjjf;
I hJ .

NhpPliumzpe) nfhstjd; %yk; fjpaffjjpdg; gadglLjJ N hh; vLj J f;
nfhs S k;fjpaff mstpd mtthth mweyJ nfhss , aYk;

mZ ffUciy:

mZ ffU ciy vdgd KOtJk;jwh(d la flblggljjgglt mZ
ei | ngwW kpl;c wgjjp; nraAk,, th, 1942 , y; mnkhpfht p;c
Kjy; mefUC|yfItggtJ

mefUC|yaplt|ffs

U gsT tp

f{u g d
ss rphNFh ef hy;

iy>mOjj ek ciy>fd mOjj ek ci y>nfhp
il y>Fs@g&llgglt th A ciy>mZffU ,izT ciy
Mfpit cyf msty;gadghby;css ry mZ ffU

; ) Kjdi kahd ghfqgfs;
wai kah ghfqfs;1. vhmghUs;2 jz gghdfs;3 fliggljJk;
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. vhoghUs ; gs Tf Fl gLk; nghUNs vhmghUs hFk; mZ ffU ci yapy; ﬁtht hf g;
gad gLk; vhmghUs ; ANWd @k ; MFk;

. jz pghd; c ah;, Mww; nfre t e@ddtudfi sf; Fiwej Mww; nflret
eptundfshf; Fi wggjwhj; jz pghd; gadgLfpd. fphi gl ; kwk; fdeR
Mf@ai t nghlt hf g;gadglLk;jz gghdfs hFk;

- flLggljJdk; fop njHiipdia epy efMjpeptudisp; vz z pifiaj;
fligogLjJtjwhg;, gadglLtJ flblggljJk; foahFk; Nghud; kwk; f H kak;
fopNs ngnghk fltoggLjJk; fopshig; gadglLjjoggLfpwd. it
e bundfi s clft Uk;jmd;ngwwi t.

z

. Fsbtpghd; mZ ffU <ciyaps; c UthFk; ntggji] ePFt j W f;
Fsh pghd;gadglLfml. , jg;c Ut hFk;elt paf;nfhz L tprahopa , affp

k; cwyjjp nraag; gadgLfpd. eR- fhwW ka( Ppk; Mfait rp
Fsppghdfs hFk;

5 jLorRt by mghafwkhd  fj bt PR RW\OM;
ghfhggi Wi hj; jbkdhd f
f1toglfmw.

mZ ciyap;gadfs;
mZ ciyahdd mjp mst y;kp;c wgjjpfhfg;gadglLfpd.

gy t pkhd gadghlfis cila fjbaff | NPNhgfi s c Ut i fg;gadglLfpd.

mZ ffU , awgay; Ji wap; Matpd Nwnfhstjwihir; ry mZ ffU ci yfs;
gadgLf o wd.

gs TfF clglh nghUlfi sg; gsTfF c¢ IgLk; nghUsfsh KkKhwwjwk cwgjjp
ciyfs;gadglLfpwd.

,ej@ mZ ko ;epyaqfs;

1948 Mk; Mz L Mf] L khijjg;, efma mway;Muarrp;Ji wahy;, efa mZ rfjp
Mi z ak; (AEC) Kki gay; mi kffggltd. ,jd;jiytuf IThih N bkp[ hgf
ghgh Kjd; Kjyg; nghWgG tfpdsshy mZ rfjp Ji wap; ei | ngWk; mi dj
MaTfSk; ,ef emdjjp; %yN Newnfhssgglifm. , ] jwh\ghl

Muharrpi kak; (BARC) vd mi of f ggLf pw .

#oyp; gutky; jLjJ
hRj j y hd Rthy mzZf{U

ciyiar; Rw

,ejah od; cwjjpys mZ rfjabdd  lehd tskh
mZ kuepyak,,e;[artpi Kjy; mZ ko ep yakhFk; kf hur bun>

c jjmggpN rks fheh fh Mf[a kI’EWQng,jyh xU mZ kg ; ep
w L mZ ko ;epyaqfs;vd vO mZ kpepyaqgfs;cssd. jk
ka< $Iquk Mf @ ,uzL ,lgfsy; mZ kd; epyaqfs mi
KWW\K; , ejaht y;fltgglt ij mefU ciy mg[lh MFk,,
mZ ffU Clny nray gh by ; cssd kww ry nrayglLk; mefU
e iry ;
« JUth

« Gz xh

jRfgglt fz fF:
fBffzt mzffUtpdaype) A B Ckwk;D Mfptw w;fhz .
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A vdgd Mygh ;JfsB vdgd eptuhd:C vdgd ONN | hd; kwk; D vdgd vyfluhd;

jRfgglt fz fF
xU ul hd; kh payhle] xU tphoay; 3.7 x 103 GBq fjpaffk; nt sphfm vdpy;
,repjtpd f@pmyfh KhwW .

xU f Ap=3.7x10Bq (xU t phoawy; WwgLk;rp j T)

j AI:

1Bgq=xU t phoay;VwgLk;rpj T
xU f @\ =3.7x 101 Bq

- \1\
3.7%10°

3.7 x103G Bq = 3.7 x 103x 109 37;

x 10"
=100 1 pbkp

Bq = f B\ho

jRtgglt fz tF:
oU25XU Mygh rpjtpFk; xU gPth rpjtpFk; clglfpd. ,Wpapp; Gphj;
NhW;clfUty;css eptundfsp;vz z pi fi af;fhe f.
j RT
X kwk; Y vdgd Mygh kwk; gPth Jfs; c kpt pFg; gk Ki wha
c Ut hFk;G @ jdiqfshFk;

9oU23 [ TP, 90X231 + rHet
ooXB1 OFPIE oY1 + €0
eptudfsp;vz z pi f =epwvz ;-mZ vz ;
=231 - 91 =140

Jﬁfglt fz fF: .
2 fgpepwAi la xU fjpaffg; nghUshdd mZ ffU ,iztpd; N\gh) nt sphFk;
nkh j

Mwwl yf;fz ffhf.
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tpdap;Ngh) epwt O m=2fpp
xs@ap;jprNfk; c=3x10kPt g
I d] Bd;epw Mwpy ;
rkdghL E = mc2
E =2x (3 x108)2
=1.8x 1017 ]

epdt y;nfhsf.

Gy Jjz Liypwo jddpi rahf ei IngWk; fjpaff c kpT ,aw ff; fjpaffk;
vdw of f ggLf pw .

fpf)paffg;, nghUshdd xU t pdhoag; nt sapggLk; fjpaffjjo; msT 3.7 x
10%vdy;md xU f@Ahovdgglk;
xU f A p=3.7x101xU t phbay ;epOk;rpj T

b Nghh Rd: fjpaffg; nghUshdd xU t phoay; nt smpgglk; fj paffr;
rpjto;msT 106 vdy;mJ xU &j h Nghht vd ti uaW f ggLf pw .
1Rd=10xU t phbay;epOk;rpj T

fipaffjjo;gddhL myF 1 ngfnfhy; xU tplhbay; nt sapgglk; fj paffr;
rpjtp;msT xU ngfnfhuy;vd ti uaWfggLfpw .

" Ppk; clfU (oHe*) vdgd ,w L ONNthdfs; kwk; , e L eptudfi sf;
nfre t Mygh ;Jfs;MFKk;

gPth; Jfsfs; vdgd vyyh mZ ffspYk; mi keyss mbggi IjJfsfshd
vyftudfs; (e )MFKk;

epyg; jdi kaww jha; clfUtpplel Mygh; Jfis ckpel epy
jdi kAss Na; clfUthH khWwk; mZ ffU rpjtpd Mygh; rp

vdw of f tavKk;

o9 ;
T

epyg; jdi kaww jha; clfUtyple gPth; Jfis ckped epy
jdi kKAss Na; clfuth khwk; mZ ffU rpjtpdg; gPthr; rp

vdw of f vk
fhkh ;Jfsfs;vdgglgit /Ngnthdfi sf;nfre | kpfhej mi yfshFk;

QGJ
jT

fdkhd mZ ffUffs; gsTW ,w L ,Nrhd mZ ffUffsh khAKNghJ mj p
msT Mww ;nt sphFk;epol mZ ffU gs T MFKk;

mZ ffUg;gst @;Ngh) nt sphFk;rurhpMww ;200 MeV MFKk;

xU ry fjpaffj; jdiqgfs; gsTfFlgLk; nghUsfsh khwwgLfpwd. , it
tsi kg; nghUsfs; vdw offggLfpwd. vfh ANdpk; - 238 N hhak; - 232
G@l N hdpk; - 240.

flLiggljjgglt mZ ffU njhhtpdahdd mZ ffU ciyap; epyedjoggltl>
fliggljjoglt Kiwag;Mwn y ntsapg;gadglfpd.
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,wbk ,Nrhd mZ ffUffs; xdwpz e) fdkhd clfUffsh khwk; epoT
mZ ffU ,iz T vd mi of {ggLfmd.

#had; kwk; t g kBfspg; ei IngWk; mzZ ffU ,izT myyd ntgg mZ ffU
,izT tpdNa xspkwk;nt gg Mwwp ; %ykhf ¢ ssdJ.

ghJfhgghd fjit Pro;msT xU t hyjmf 100 kyypuw (| d;MFk;
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10th mwb @y ;
myF 7
mZ ffSk;%yf$WS Kk;

mwK f k;

eki kr; RwMAs sgUgnghUsfs; midjJdk; mZ ffshy; Mditvdg j
t Fgsp; gbjJdshshk; Kjd; Ki wahffK. (nghMK) 5; Elwnmez by;
jjJttpayhshs; mZ|tg, owmaj gf sdnfhsi fi ant

mth[anka';fa J KwwyY k; jjJdtk; rhhej N ad wonj wkvej t
mbggi | Ak;, yiy.

[hd; Thyld; mZitg, gwaKjy; mway; NHgHbi dntsapihn |hyfdg;
rgNHghtfs; N N. j krd:&j HghhteP] Nghh>  ~ pUbQrh; (Schrodinger)
f
f
fs

Nghd woei j amwp @y ; mwhf s ol ; MaTfshy; jtWdfz twaggltJ.
mt fsJMaTKbTfsp; mbggi | ap ; Ihytd N H gh bd; Fi wfs;

o ;
ePf ggl Let 8mZ fhs; f’vdwN hl ghLKd; nkhopggltd. et 8mZ f; nfhsi ffsp;
ry Kffaf Uj J Uf ; gpl gt UKhW.

e mZ vdglgsfif:$balfs;(vyftohd @\ | hd;efkud;fz Lobgd Fg; gofF)

xNjdijjpl; mZ ffs; ntt NWmZ epwii sg; ngwhssd. (I NhN hg(x s ol ;
fz LobgX S f Fg; gmF v fh 17CI%, 17CI¥7)

nttNWdgqgfsp; mZ ffs; xNmZ epwi sg; ngwWssd. (I Nhghfsp;
fz LobogX S fFg; gwFvfh 18Ar40, 5Ca%0)

mZ i t MffN hmopf N hKbah). xUjdgjjp: mZ ffi skwiwhUjdijjp:
mZ ffsh khwnK bAk; (nraw f khwW d ikiffy; Ki w)

mZthddvsp KO vz fsp; tppjjp; , UFfNz bamtrpakgiy. (vfh
FSEfNH ;CHiiOsC:H:O=6:12:6myyJ1:2:1kw\k; Rf Nuh| ; CioH»O11 C:
H:0=12:22:11

mZ vdgJN jppdapy;<LglLk;kprrpyadfs;
e xUmZ t pl;ep wappled mjd; MwM yfz ffpKDbAK; (E=mc?)

et@mZ fnfhsi fahddmZ f{spg; awgRy ; KWWK ;
9z S fFmbggi lahl. mZ i tg,ng\qambggllf ijdfise&fs;Kd;t
gbj JssHs;jwhghimZ it g; gwwd i hf ghhghghk;

mZ kw\k; mZ ep w.

vej xUnghUs ;  ep wkwi\k; gUKi
gUgnghUsfsp; mbggi Ij; Jfs
epw Ff; fhe k; ePdmZ fnf
Nohdwe gJfsfisj; jdDs; nf
F\Mggrbtuffepw ag; nwassd
Fi wl. vdN xUmZ t@g; ep

,j dgbCNH t hd f s ; KWK ek uind f
jdpjmzZ t hdJkpTk; rpad. vdN mjd; epw af;fz t JkpTk; rpkkhd J .

ngUknghUsfsp; ep w af; f phk; kw\k; f by hf phkpy ; f N hk; mJ Nghy mZ t |n|
ep wahdJ ‘mZ ep wmy f o hy j(amu) ms f { ggLf pw .
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fhgd; I NINhgFsy; 6 NiHthdfi sAk; 6 ed+uhdfi s Ak; ngMWs s C -12mZ t o ;
epway ;12 , y;xUgFj damZ ep wny FMFKk;

(FwaQ W hyjjy; mZ ep wi af; Fwggp amuvd Wk wa PbwE gj  ;
‘Uvd wrwa Bgadglj j ggLf pd . VW j hox UGN | hd dl ; ep wnyydJe@dtudp;
ep wahd J 1 amuM F k).

xgfmZ ep W(RAM)

mZ vdgJ kprrpvaj hf Uggihy; mjDi laepw aNewahf; fz ffpKba
vaiN Kwihyjjm; ZepV\naf fszﬂlthF:mJl\UthJHtﬁIakwanUJd;kj
ep wNahLxggptfz fifpthifs mt hf s ; XxNKh pahd ep wi af
,usznymij V\gthffistI\buw;vLde;

Kjipi gmspJmji djptmst hff;
xggb Lkwwj d xqt sl ; mZ ep Wi sf;
, t 1 hWhgwggl t mZ ep wxgGmZ ep wd gglLk; Kiyp; i
ep')wi ajptmsthf;nfre LkwwvmZ ffsp;epws;fz ffpggltd. i’ I;{dpl (H
1H2, GH) NN g gz Gshy; godh 7 lud; mZtpFg gip;
mZ thddjptmsthvljJdf; nfhssggltd. jwgh-mZ epw 12 nfhe | fhhy
epyjjl NhN hgghd C 121 NFhN hgghd J xggPLmZ ep wi af ;
fzffpjptmsthvljJf; nthSQQpruJ

XNUNeyj | vLj J f; nf hz Lsmt wwy ;

mZ epwanggka i gmsmeJ i djptmst hff;

xggbt kwy d gf s ; mZ epwflsf

, 11 Whgwggl t mZ ep wxgBMZ ep wd gglk; Kiyw; i lyd;
i

epw ajptmst Hf;nflz LkwymZ ffsp;epwis;fz ffpggltd. i lydp;@H

1H2, H?) I NWNhyg; gz Gshy; gaddh i° ldd; mZtpfFg, gjy; Mfrpd;
mZ thdJjptmst hfvljyf; nfhssggltd. j wWoh) smZ ep wi2nf hz | f hhgd ol ;
epyjjl NhN hgghd C 121 NFhAN hgghd J xggPtmZ ep wi af ;
fzffpjptmst hvljJf; nffBSQQpr\U

xUjdjjp; xgtnZ ep wdgdmjjdjjp; | NN hgtspl; rurhmZ ep wf Fk; C -
12mZ t o; ep way; 1/12gqf ol ; ep W Fk; c sst ppkhFk; , J ‘A’vd WFwogb ggLf pw .
,jidgptmZ vil’vdTk; mi of fyhk;

xg@mZ ep w.

xUjdijjp;Il NINhgGsp;rurlpmZ ep w
xU C-12d;mZ epwag;%qu,fn;erbw

mZ ep w af; fz ffpf$baet BKi wahd ‘ep wepkh ykhd pKi wap ; (mass
Spectrometric method) C - 12j pt mst hf g; gadglLjj ggLf p . ngUkghyhdj d xqf s ;
xgmZ ep wahd J KO vz fi sxlbNac ssjhy; fz f{PbwFvsph KO
vz tshf kKhadagad glj J f plank; ryj dqfs o; xg@mZ ep wis ; gl bay pggl LssJ.

jdlqfsp;xgmZ ep w (C-12mst P)

j dixk; FwaP A
i oldd; H 1
f hhgd ; C 12
ieldd; N 14

(A)=
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Mfrpd; O 16
N hbak; Na 23
nkf d Pak; Mg 24
rygh; S 32

XgomZ ep wdgd xUt ppkyd N mj wFmyF [ y. xUjdgijjp;
mZ ep w af phkpy ; Fwogit j hff; ; mj wi “f pik;
mZ ep w’'vd Whgah;

iy dpo;fphk; mZ ep w=1f p

fhhgdp; fphk; mZ ep w=12f p

ield dp;fpk;mZ ep w=14f p

Mfrp dp;fphk; mZ ep w=16f p

XgemZ ep wdgd xUt ppkydN mj wkFmyF Py. xUjdijjp;

mZ ep w af phkyy ; Fwogit j hf f; ; mj wE “f phk;

mZ ep w’vd Whgah;

il dp;fphk;mZ epw

fhgdp;fphk; mZ ep w

rurhmZ ep MAAM):

xUjdijjpo; mZ epw avt{ Wz ffpt ha? , t

Vnddp; jdpqgfs; , aw fapy; gy | ; fyltah‘c ssd
xt nt hUl NrhN hg€k;; jdg);d;mZ epw af; nflhz Lssd. | i

fz f kiNghJ , ej | NNPN hgf i sf; fszg vLj J f;nf

j; rurhmZ ep wd gJ , awi fap;
f$bafz ffpgglt! NN hgFf sl ; rurhep wi af ; Fwggj hFk;
a

wfag; mi djJl NINhgGFSk; xNimst g; fplogjpiy. mZ epw af;
Nghdmi djJ I NhN hgf s o ; ep W s ; KWWK ; ritPmsTfs;
ffy; VvLjJf; nfhssggprMJ vdg;sd‘rhmZe wd pwhy ; vdd?
9 amu mZe;i)wcssIN hgG 50 t ©f f hLk; 10 amu
ss| NNhN hgG 50 t ©f f hLk; vlj J f; nfhssgglthy;
urhnZ epwefz [t Wz ffpgglLfpw .

f i
dlk
1t

hggol ; epw< 1 t JI NN hggl ; rjt Pms T+ (22 J | NFhN hggl ; ep wx
g ;rjt PmsT)
d N nf hLf fgglljdmm rlhrhp
Z -9><—+10><—
mZ ep w= =( 100) ( 100)
=45+5=95amu

FwaG fz ffpk; NghJt ©FfH bi dsrkkh khwwpz f{pN z Lk; ¢ jhe ki 50
t ©f f Lvd gi j 50/100 (m) 0.50vdwt Wz ffg;vlj Jf:nfhssN z Lk)

jdthormltiti z ag; Fwogbggl Lssjdpqfsp;
mZ ep wdgd rurhmZ ep wahFk; rgNewgfsy; mZ vi lvdgdrurhmZ ep w af;
Fwoggj Fk; jdpthormltti z ap; ngUkghyhdjdigfsp; mZ epwvngKO
vz fshf , Uggjpi yvdmwagglLf p . cjhzkhfjd;ktr‘p')rmlltizag;fH’gdpi;
mZ ep wi2.00 amuvdgj wrgj yhf 1201 amuvd Whf hLffggl Lssd. , j WFfhe k;
fhigdp; mZ epw af; fz f{fhkNghJC - 12kwik; C - 13 d; I NN g s; fz ffp;
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vLj Jf; nfrssgglf dwd. fhgd; - 12kwitk; fhhgd; - 13Mf @t wwd; , awi fogu yfs;
Ki wha98.90%kwiWk; 1.10%MFk; f hhgd @ ; rurhonZ ep wiBffz tt AWz f§pgglf mw .

fhgd;rurhnmZ ep w
98.
= 12>< + 13><—
( ) ( 1()())
=(12 x 0.989) (13 x 0.011)
=11.868 + 0.143 =12.011 amu

i yedfhgdp; mZ ep wi2 amuvd gJ f hhgd ; I NN g s ol ;
rurhmZ ep wNaj t p§ dpjf hhgdpl; mZ ep wnyy.

ryjdiqfsp;mZ ep ws;

mZ vz ; ngah FwaP
iy d; H
- Pak; He
ypjiRk; Li
nghy ak;
Nghuhd ; B

rurhnZ epw af;fz ffhjy;
vinz fF 1 : Gkap; NkwgugCkwilk; kd y ; mj J;fhz gol f $ baj d jk;

Mfrpd; %dWi fardepyj;l N hN th‘
Mfrpdp ;| NhN hglf s ;

| NrhN hg; ep w
gO16 15.9949
sO17 16.9991
sO18 17.9992

Mfrpdp;mZ ep w

= (15.9949 x 0.99757) + (16.9991 x 0.00038)

+ (17.9992 x 0.00205)

=15.999 amu.
vih fzfF 2 : ,aw fay; jdik; Nghud; vdgd Nghud; - 10 5 +C\NIH Lt hdfs;
Setundfs) kwhk; Nghuhd; - 11 GONWH tHdfs; 6e@dudfs) Mfat wwd;
fyitahfcssd. B-10 d; rjtPguty; 20Mf Tk; B - 11 d; rjt Pgu y; 80 Mf Tk;

cssd.vdy;Nghudp; thrheprBtz ttthszﬂ)ggLfmJ
l\gmhdd mZ ep)w

= 10><— +(11x——
= 100) ( 100)

= (10 x 0.20) + (11 x 0.80)
=2+8.8
=10.8 amu

%y f$W KWAK; %y f$W ep w:
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kejt PAffi sj; ' ' o ; mZ ffshddJmNjdijjg;
mZ f£S 1 NdhmyyJ gmj ; , i zeNfh gglk; , jwk
%y f W : , i LmyyJdmjwFNewgl It mZ ffs;
mitfSffplNaahdxUt ' | ; N j @op z gghy)
xdwp z eJc Ut hff; $ba

%yf$Wsp;ti fgghtfs;

, 2z bmyydJd mjwhENewgl | xNY d i
mZ ffNshkhwht ppt pgbxUF
vdggLk; MfN %y f$W

%y £ $whd J xNj d isj § ol ;

vdmi of f ggLk; xU %yf$

md N wnZ %y f W

vz z pi fNamk%yf$wd; mZ f

%yf$Wsp;ti fgghfs;
mZ fflLvz ; mZ ffsp;
vz z pif
XuZ

<z
%t Z

>3 >3 gy mZ

cjhz knf Mfrpi d vLjJf;nfhsN hk; Mfrpd;t PAMrrp d; (O)XNhd; (Os)Mf a
, Z LGN WM kt bt qfi sf; nfhe tJ. xUMfrpd; (O)%yf$Swy,; ,w LMfrpd;

mZ ffs; cssd. MfINMfrpdp; mZ fflbvz ; : 2jp§p; ,w LmZ f{fSKk;
xNkh pahf , Uggihy; ,J Xjj<uZ %yf$WvdgglLk; xjj<uiZ yf$Wshff;
fre gglk; gmidigfshid: i It d; (Hos el d; (NJkwik; ~ hy[d; ( g@hd;
(F2)F Ns hha ; (Cl2):GNuhkpl ; (Brz)mNa hbd ; (L2).

o® o%

218 Fment @ CaFmeir
(255 FFTED eV &H&n ) (R5H5 CLOUED PVEFa D)

R5S SIE) (PS8
xUxNhd; (O3) %yfdwy; dWMfrpd; mZ ffs; cssd. vdN md xjj %tZ

%y f$Wvdmi of fgglLfpw . xU%Yyf$W %dW FNewgl t mZ ffi sf; nfhz bUej hy;
md ‘gymZ %y f $ Wvd ggLk;

cjhz khi > ldgd; FNsh u IvLjJdf; nfrz thy; mdi > 1y d; kwk; FNshh;

Mip ,w Lntt N Wdpqfsp; mZ ffshy; Mdit. vdN ,jd: mZ fflLvz ; 2
L JN WWZ %y f$W MFk; mINghy N eR %y f$W , U i~ 1yd; mZffi sAk;
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xUMfrpd; mZitAk; nfre td. vdN,jd; mZ fflltvz ; 3 ,INWN %t Z

%y f$W MFk;

ald H)

HA
o

“ ¢

L R eerrany J

(Coubdm Frgn passd) (Cabho apeugEl ap e o D)

Caummgan| cLpenssn M)EEN.
xXgG %y f $ W ep WMRMM):

%y f$Ws; midjJk; mZ ffshy; Mdit. Mjyhy; mjwFepwe z L. xUjdk;
myyJNhjjo; %yf$W epwahdJC - 12mst Pbi dg; nghUjJ msffggltjhy;
mJ xgG %y f $ W ep wd gglLk;

XgG %y f$W epwdgd xU %yfSwd; epw FkiC - 12mZ t ol ; ep way; 1/12gqf @ ;
ep W Fk;c sst ppkhFk;

xU %yf$wd; xgG %yf$W epwahdd mk%yf$wy; cssmidjJmZ ffsp;
xgbmZ epwWsp;$LjYFFr;rkk;

xgG %yf$W epwdgdxUt ppk; vdN mjwEmyF ,yiy. xUNKjjp;
%yf$Wep wi af phkpy ; Fwoght j hf f; nfhe {hy; mj W f pihk;
%y f $ Wep wd Whgah;

eRal ; f phk; %y f $ W ep w=18f p

CO2 d;f phk; %y f $ Wep w=44f p

NH; d;f phk; %y f $ W ep w=17f p

HCI d;f phk; %y f $ Wep w= 36.5f p

XgG %y f$Wepwsp;fz ffBfs;
vih fz fF 1: ry gARb; mkg”p{ x g6 %y f$W

epwabdJfBfz [t Wz ffpgglf .  rygAhpd; kiy khd J cw Loy d;
mZ ffshYk; eryghmZthYk end FMfrpd; metshY MdJ .

MfN xygARD; mkyjjp;xgG %y f$Wep w
=@2xi " lddp;epw+(1xrygha;ep w)
@xMfrpdp;epw
= (2x 1)+ (1x32) + (4 x16)
=98
mj ht Jd xUry gARd; mKyjj o ; %y f$Wep wahdd 1/12gqF C -12 mZ t o;
epw at p98kl gFmj pkhddJ .

vihn fz fF 2: erI;ng%yf$We wefz tthWz ffpgglf . eR %y f $whdJ
2i  ldd;mZitAk;1 Mfrpd;mZ i tAk;nfhz LssJ.

eRd; xglG %yf$Wepw

=@2xi " lgdg;epw+(1IMfrpdp;epw
(2><1) (1 x 16)
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xUeRA %y f $wd;epwahdd1/12ggFC-12mZ t o;ep wi at p18 kl gFnghaJ.

%y f$WSffpl Naahd N WohL:

mZ ffss %yf$WfS|Iambgg|IJ, Jfsfshf Uej Ngh Y k;
gygz ¥sp; NWLfpgwd. mZ {{SfFk; %yf$WfoFkhdgy
njhFffggltssd.

mZ ffs;kwk;%yf$WSfF ,i |l NaahdN WghLfs;

mZ ffs; %yf$Ws;
; J d ik mnyNf’kJIIﬂ' kipr;
rmagFjp%yf$WMF
jtp  Vida %yf$Ws; idpjepyay;
Is; jdpjepyapy; , Uf Fk;
kejt PAffi sj; jt o Vi da
mZ ffs; j i
mZffsy; Njp gpz gFs; ;9P z gF s ;

Nchy ; f Uj -

Jti wehk; gUgnghUsfsy; cssjdpjmZ ffs; kwk; %yf$Wi sg;
gijrk mZ ep wmyfhdJjdgqfsp; mZ ep W

, I ' Naahd xUxggPLkj ggp dt oqFfpu . Md hy ; mZ
kiprrmpmaep wi anf ez bUggj hy snZ ep wmyi ff;

nfhz {ngUkvz z pi faghdmZ ffsp; epw af; fz ffptJvdgdrhahdKi way
ehk; ngUkkh s ; vz z pi fi amst;bgyNWmst;hk Ki Wi SVWdetoff
nfthstrk CJthkh‘l\[Ho (2 c¢ Uggbfs) kwM I[d; (12 c¢ Ugg
Nghdwi t mi dt Uf Fk; eanJhe;mnys M
mJ Nghy mj pvz z pi fnfhz tmZ ffs; KWWK ; %yf$Wf|sf
Fwoght j wexUrpygGmy FN i t ggl t J. VAN N jppyhshs; mefisAk;
%y fSWEi s Ak;  mst bt jwh‘Nchy jvdwmyi fg;  gadgljJfawdh , qgFNchy;
vdwnrhy ;Jfsfsp@;vz z pi fi akl LNKFwoghf pw .

SImst PLKi wapy; xUNhy; vdgdfhgd; - 12 (C - 12)I NhN hggol; 12fp
myydJdO0.012f dp epway; cssmZ ffsp; vz z pi ffFr; rkkhdmbggi 1 Jfsfi s
(mefs>%yf$Wk\AMk;gpv) nfhz tnghlUsp; ms TMFk; 12 fepwfhz t C - 12
| NPN hggy ; ¢ ssmZ ffsp; vz z pi fNhi dKi way; epz ak; nraaggllssJ.
, J ,J;W[amwp);ay mwf h; mtfHthdgt uhy ; Kdnkhoyaggltjhy mt uJ ngahdy Na
'mt fh Nivz 5 vdmi of fgglfpd. ,jd; kjg.023 x 102MFk; MfN xUNhy;

vdgd 6023 x10PJfsfshy; (%yf$Wshy) MdJ=xjhez khf5 Nhy; Mfrpd;
%y f$Wsy;5x6.023x108%yf$Ws;cssd.

Nchy;jjdtk;

Nkhy ; vdgji dvz z pi fmyfhfg; gadglLjjp %yf$Wspd; ep WKWK ;
gUki dfz ffhk; Kl\nll\bl\khyjjth MFk;

Nchyfsp;

\Ii?:ij[btﬂfaMprlffgngWsz fgyN Wi fahdj ulfspy®ed got UkhWMz ffpgg
e mZ ff{sp;Nkhyfsp;vz z pi f
c PyfPWsp;Nkhyfsp;vz z pif
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« thAffsp; Nkhyfspg; vz z pi f (ptnt ggmOjjepyay; (ST.P)j bt Nchy hn
gUkd ; =224y pt h)

- madpsp;Nckhyfsp;vz z pif

(FwoG :  jmt .m-j pint ggep ykwk; mOjjepyvdgd273.15 Kkwk; 1

tspz tymOjjjijf;FwhFk)

xUmZ t g ; Nkhy ;

xUNchy; mZ vdgd 6.023 x 102mZ ffi sf; Fwoght jhFk; ,JmejmZ t p; fpk;
mZ ep W Fr;rkk;

c j hz khf xUNkhy ; Mfrpd; mZ vdgd 6.023 x 102Mfrpd;mZ ffi sf;nfrz tdmjd;
fphk;mZ epw 16 fp

xUNkhy; %yf$W vdgd6.023 x 102%yf$ Wi s Fwoght j hFk; , Jmej %yf $wd;
f phk; %y f $ Wep wf Fr;rkk;

cjhez ki xUNchy; %y f$W Mfrpd; vdgd 6023 x 102Mfrpd; %yf$Wi sf;
nfrz tJ. mjd;fphk;%yf$Wepwa3fp

Nchy hh; gUkd ;

j bt nt ggmOjjepyapy; (S.T.P)x UNkhy ; t hAt hdd 224y pt h;
myyJ 22400ky gUki d Mf f pkp Fk; , J Nkhy hh; gUkd ; vd Tk; mi of f ggLk;

Nkhyfsp;vz z pi fi af;fz ffihk;gyN WKi ws;
_ AN ep w
Nchyfsp;vz z pi f‘”mv
ep w
%y f $Wep w
mZ ffsp;vz z pjf
6.023 x 107
=[!‘Voyf,f"pV\/sti;vz z pif
6.023 x 107

Guoned S&HFiaud

ritP,iaG:
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ehk; ,Jtiwnthffg tgUgnghUsfsy; cssdfsfsp; vz z pifiag gwwg;
gbj N hk; Mdhy; ngUkghyhdNewqfsy; Nhkafsy; c ssFwagpljdiafsp; rjtP
, 1 a@N it ggLfpu.

Nhkgqfsp; rjtP ,iaGdgd 100 fdNhjjy; c ssxt nthUJdﬂxJ;pI ep w af;
Fwogj hFk; c j hz khf eRy ; cCssi’ IL{d, KWK ; ;{)dpl rJtP
,ihaigfefztthWz ffpyhk;

jdijjo;epwjt Pk;
NhKjjg;css xU Fwagpi jdijjpepw g
Nhkj joi; %y f$Wepw
eRol ; %y f $ W ep wHO=2(1) +16=18f p

il dp;rjtp i aGF%x100=11.11%

Micpdp:rjtP , i a&£x100=88.89%

ritP ,i aghddNhkqfsp; tppt haghbkwik; %yf$W thaghilf; fzitwjp;
gadgLfpw .

ritP,ialz ffBfs;
vihfz fF 1: kPNdy;cssjdpqfsy;rjtP ,i ai gfhz f.
CHs d;%yf$Wepw=12+4=16 fp

fhgdp:rjtP ,i aG =%x1oo:75%

i Iy do;rjtP,iaG =%x100:25%

mt fhH Nhf UUN hsfs;

1811 ,y; mtfh Nhwdwnmwp py; mwh %yf$§Wsp; vz z pi ffFk; mt wwd;
gUkD f Fk; , i INaahdnjH hgpdntt N W #oepyfspy;
fzitweJmt WfUIJINhsfi sntsapl b

mt f H Noh  $ wval gbskhwhnt ggkwWk; mOjjep yap; rkgUkDsst hAffs; mi dj Jk;
rkms Tvz z pi faghd %yf$Wi sf;nfhe bUf FkY

mtfHNHfUJNhsfs;

1881 ,y; mtfh Nhvdwnwp @y; mwlh %yf$Wsp; vz z pi ffFk; mt wwvad;
gUkD f Fk; , i INaahdnjRH hgpdntt N Wt oep yfsp;
fzitwedmt WfUIJNhsfi sntsmapl hh

mt f H Nuh  $ wvdl gbskhwhnt ggkwWk; mOjjep yay; rkgUkDsst hAffs; mi dj Jk;
rkmsTvz z pi faghd %yf$Wi sf;nfhz bUf Fk?.

, jdgbnf hLffgglit hAffsp; gUkd hd d mt t hAt o ; %y f$Wspd;

vz z pi ffFNet ppjj; njH 3 lajh , UFFk; vdp; V'vdgJdgUki dAKk;

‘nvdgdt A %yf$Wsp;vz z pi fi aAk;Fwogj hff;nfhz thy;mt fH Nh pggb
Van

V =khwy pmn
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%yf$Wsg; vz
Uf Fk; , jd¥%

oyk
pj:njh hnfhre tJvd

i zeJi ldudd; FNsh uc Ut Fk; tpdi avlj Jf;

Ho ¢ oyt Clz g jy— 2HCl
1 gUkd ;+1 gUkd ; — 2gUkd ;
mt f H Nt p ggbxUgUkD s st hAffs; mi dj Jk; ‘n’vz z pi faghd
%y f $ Wi sngwwdf Fk; vd N
n %y fEW+n%yf$W2n %yf W
n=1vdpy;
1 %y f$W+1%yf$§W -2 %yf§W
%Yy fEW +%L %y f$W 51 %yf$W
1 %yf$W i Idd; FNsh uvdgde %yf$W i IdidAk; Y% %yf$WwW
FNshp dAk; nfrz td. ,jd%yk; %yf$Wi sgmbf KbAk; vdgdnjsph pd.
,Jihytdp;mZ fnfhsi fi axjjpffpd.

mt fH Nt pap;gadghfs;

rif;tpapdt phofp.
Z fflbvz iz f;f ' ;
pap dg; gadngb 5 %Y _ ffpyhk;
Fk:MtrmHHrb _ _
fspl; fphk; : ' gmOj jep yay)
. gad gLf W .

Mt pnl 5} pFk; xgG %y f $ W ep w Fk;, i | Naahdnj H b

. XgG %y f$Wepw (i = Iy d;mst B):
xUt PAmyyJ Mt ppl; xgG %yf$W epwdgdxU %yf$W t hAmyydJ Mt p ;
ep W Fk:xUi ~ Iy d;mZ tp;epw Fk;, i INac sst ppkhFk;

Mt pnl i j gV.D):
khwnt ggkwWk; mOjjep yay; xUFwagpt gukDs st hAmyydJd Mt pp ; ep wf Fk;
MmN gUkDssi ~ ldd;mZ tp;epwFk;csstppNMt ol ijpdgglLk;

gt m. epyay;Fwagpl gUkDss t bA (m) Mt pp;ep w
Mt mnl i j gV.D) = mN gUkDss i  lyd;mZtp;epw

mt f H Nt pggbrkgUkDs st hAffs; mi dj Jk; rkmsTvz z pi fayhd
%y f$Wi sf;nfhz bUf Fk;

xUgUkDsst hAt §;‘n’'vz z pi faghd %yf$Ws;cssjhf;nfhz thys
D'n' %yf Wt hA (m) Mt md ;ep w
Mt ml b jp( mt m)= 'm'" %Yy f$SWi " ludp;epw

‘nm=1vdf;nfhz thys
1%yf$WthA (m) Mt ppl;ep w
MtonljpF 1%yf$Wi  Iddd;epw

il dxuZ %y f$SWMjyhy;
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1%yf$WthA (m) Mt pd ;ep w
1i " Iydd;mZ ffsp;epw

Mt ol i | &

elk; Mt onlhgjpa %yf$Wep wAld;fBfz tt Whj H L jy hk;
- 1%yf $WthA (m) Mt pd ;ep w
Mt pnl
P d mZ ffsp epw
1%y f$WthA (m) Mt @ ;ep w
1i " Ildd;mZto;epw

xXgG %y f $W ep w=1

rkdghigj y@p |
Mt ml K} ol xgG%yf $WthA epw

2
FW N ngUf §

2 xMt i jpt PA (m) Mt ppl; xgG %y f$ W ep w
(m)

xgG %y f$ W ep w=2xMt pnl i jp
jEfgoltfz fFfs;

. %y fEWepwz fFfs;
fOfz ttwwl;%yf$SWepw af ;fhz f.
2. COy 3. Ca3(P04)2

Hd;mZ ep w=1,0d; mZ ep w=16
HxO d;%yf$Wepw=(1x2)+(16x1)=2+16
HO d; %yf $Wep w=18f p

. CO2 d;
Cd;mZ ep w=120d; mZ ep w=16
CO, d;%yf$Wepw=(12x1)+(16x1)=2+16
=12+ 32
COxd ; %y f $ W ep w=44f p

. Caz(PO4)2
Ca d;mZ ep w=40,P- d; mZ ep w= 30>
O d;mZ ep w=16
Caz (PO4)2 d; %y f $Wep w
=(40x3)+[30+ (16 x 4)] x 2
=120 + (94 x 2)
=120 + 188

Ca3(PO4)2d ; %y f $ W ep w=308f p

2. ep wkwWA\Kk; gUki dg; gadgLJ;pkhyfl sf;fz fihjy;
1.46 f Nfhbaj jol; Nkhyfi sf;fz ffp.

Nkhy fspsvz z pif —P W =20 onery s
mZ epw 23

2STP ,y;56 ypth Mfrpd;
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gUkd ; _56
Nchy hh; gUkd ; 224

Nkhyfsp;vz z pi f = 0.25Nkhy ;

3.12.046 x 102, Ukgpl ; Nkhyfi sf;fz ffph.

. mZ ffsp;vz z pj f
Nk : f=
yispivz z pi mt f H Nubh vz ;

12.046 x10%
=Y =9 .
6.023x10% Nkhy ;

Nkhyfsp;vz z pi fagppedepw af;fz ffhjy;

1. 03 Nkhy ;mYkppk; (Al d;mZ ep w=27)
Nkhy fs vz z pi f=—sobo

mZ epw

ep wW=N\khyfsp;vz z pi fxmZ ep w

ep w=0.3x27=8.1f p

2 STP ,y;224 ypt h SO
%y f$Wep wd2+ (16 x 2) =32 +32=64f p

| | gUkd: 224
Nk , f 1
ylspivz z bUt QO i gUkd: 224

= 0.1Nkhy ;

3 1.51x10% %yf$W eR
eRal ; %y f $ W ep w=18f p
1 %yf SWsp;vz z pjf
Nk s ; f=
'yisp:uziz B mt f H Nubh vz ;

23
LSLXI0® 1o ety

6.023 x10* 4
ep w=Nkhy ; x %y f$ W ep w
ep W0.25 x 18 = 4.5f p

4. 5x102%yf$WFS NN ;
FSfNhH d;%yf$Wep w=180f p
%Dyf IWepwx%yf SWsp;vz z pj f
mt fH Nhvz ;

ep w

. (180 x5x10%)
ep w= —
6.023 x10~

%yf$Wsp;vz z pi Ffkwk;mZ ffsp;vz z pi fi af;fz ffhjy;

1. M2yEO: ,y;css %yf$Wsp;vz z pi fi af;fz ffph.
_ . gUkd ; 112 _

Nk spo;vz f=0 = = 0.5Nkhy ;
yisp 7 b Nchy hh; gUkd ;224 y
%yf$Wsp;vz z pi f=Nchyfsp;vz z pi f

xmt f hl Nuhvz ;
=0.5x 6.023 x 102 =3.011 x 102%y f § W s ;

= 149.43f p
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1fpafjjp;cssmZ ffsp;vz z pifi af;fz ffh (Aud;mZ ep w=198f p

epwxmtfhH Nhvz ;
mZ epw

_ 1%6.023%10%)

- 198

mZ ffsp;vz z pi f=

=3.042 x 102

mZ ffsp;vz z pi f

. 54f p1.O , y;css %yf$Wsp;vz z pi fah)?

. 5 Nkhy ;COyy;c ssfhyd; kwk; Mfrpd;mZ ffsp;vz z pi fi af;fhz f.

epwxmtfhH Nhvz ;
%y f $SWepw
54%6.023%x10%

%y f$Wsp;vz z pi f= T =18.069 x 102

%y f$Wsp;vz z pi f=

e 1 Nchy;COy , y;2Nchy ;Mfrpd;mzZ ffs;cssd.
e 5Nhy;CO2, y;10NKhy ;Mrrpd;mZ ffs;cssd.
mZ ffsp;vz z pi f=Nkhyfsp;vz z pi f
xmt f hl Nihvz ;
=10 % 6.023 x 108=6.023 x 10#Mfrp d; mZ
e TNkhy ; CO, y;1 Nkhy ;fhhgd;mZ ffs;c ssd.
* 5 Nkhy;CO2 , y;5 Nkhy;fhhgd;mZ ffs;c ssd
mZ ffsp;vz z pi f=Nchyfsp;vz z pi f
xmt f H Nbhvz ;
=5 x 6.023 x 102 = 3.011 x 10%f hhgd ; mZ

Nchy hhy gUkd ;fz fFfs;

fBfz
1.

HmmgWqusz
25 Nkhy ; CO

gUkd ;=Nkhyfsp;vz z i f xNchy hhy gUkd ;
gUkd ;2.5 x 22.4 =56y pt h;

12046 xx107° %y f $ W mkiNchd @h

Nchyfsp;vz z pi f =

%yf $Wsp;vz z pjf
mt fH Nuh vz ;
12.046x10%
= —————=2 Nhy;
6.023x10* y

gUkd ;Nkhyfsp;vz z pi f xNchy hhy gUkd ;
gUkd ;=2 x224=448 ypl h

14

fpield d;t hA
14

Nkhyfspl;vz z pi f = 28=05 Nehy ;

gUkd ;Nckhyfsp;vz z pi f xNchy hhy gukd ;
gUkd ;=05x%x224=112 ypth

rjitpP,

i aGfz fFfs;
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1. HSOsy;c ssSd;rjtP ,i agpdf;fhz f.
HoSOs d; %y f$W ep w
=(1x2)+(32x 1)+ (16 x 4)
=2+32+64=98fp

, , ry gho;ep w
r rjtP ,i aGe _ x 100
yohasrjt P H,50,d; %yf $Wep w

rygha ;rjt P , i a&%me:SZﬁS%

epdty;nfhsf:

e Xjj mZ vziz AK;NWilL epwvz fi sAk;nfrz txNujdigjja;ntt NW
mZ ffs;| Nh hg s ;vdgglLk; v.fh 17CI3, 17CI%.

xjjepw vzizAk: NWlt mZ vzfisAk;nfrel nttNW jdijjo;
mZ ffs;| Nhghts;vdgglLk; vfh (18Ar%, 5Ca%)

e@+udfsp; vz z pi fi aAks N Wgl | mZ vz fi s Aks
NWgltepwz fi sAk; nfhz | ntt NW jdiqgfsp; mZ ffs; | NN hdfs;
vd ggLk; (6C13, 7N14).

xUjdijjo; xgemZ epwdgdmjjdijjp; rurhmZ ep wf Fk; C - 12mZ t ol ;
ep wapy ;1/12gqf o ;ep W Fk;c sst ppkhFk;

xUj djjol; rUrrhmZerD\AngJ ,awi fag; fplfff$bamjjdijjol;
xtnpt (Ul NN hgGFspl; rjtPgui ymjd; fZ epwahy; ngUffptplfFk;
KipEsp;$ILinhffFr;rkkbFk;

xgG %yf$W epwdgdxU %yf$wd; epw FkiC - 12mZ t o; ep wapy;
1/12g9qf o ; ep Wt Fk;c sst ppkhFk;

mt f H Noh $ wivdl gbskhwhnt ggkwhk; mOjjepyay; rkgUkDsst hAffs;
mi djJk;rkmsTvz z pi faghd %yf $Wi sf;nfhz bUf Fk?.

khwhnt ggk Wk ; mOjjepyapy; xUFwogpt gUkDsst hAmyydJ Mt pg ;
ep W FKk; mN gUkDssi ~ 1y d; mZto; ep W FKk;
csstppNMt ml i j pd ggLk;

mZ fllvz ;= %yf$Wep w/mZ epw

xgG %y f $Wep w=2xMt i Ky j p

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




10th mwb @y ;
myF- 8
jdiqfsp Mthjd tifggh

et@Mthjdmliti z :

,thd tppp; goydplqfsy mZ vz ;
j

ay:thprogljjogltsd. Njm@y; jd
, tifags njhlhfsthk;> nJhFershf
18 jdmqfs; nfhz i

nj N Hsp;rpggkrqgfs;

p
e jdiqgfsp;fplklt thhrfs;njHhshk; Mthjd mlitti z ay;nkhjk;7
nfjhhfs;cssd.
hk

Kjyh; njhih (mZvz; 1 kwk; 2 ,jpjhh kprrpa njHuFk; ,jg;
i "l d;kwik; S Ppk;vDk;2jdEgfNsc ssd.

,wthk; nfhh (mZvz ;3 ypeJ 10 tiu ,J rpanjhuFk; ,jp; ‘L
aped ‘Ne'ti u8jdpgfs;c ssd.

%dwk; njHbh , JTk; xUrpya nj HuhFk; (mZ vz ; 11 yded 18 tiu ,jp;
‘Na'agy ey ‘Ar't i u8 jdlqgfs;c ssd.

edfhk; nfHh (mZvz; 19 ypeJ 36 tiu ,Jd xUePltnjhuFk; ,jp;
‘Kagped *Kr't i vx> 18 jdpgfs; cssd. ,twwy; 8 rhjhz jdiqfS ks 10
,ilepyj;jdigfSk;cssd.

lejhk; nfjAh (mZ vz ; 37 ypley> 54 ti v ,JTk; xUeP tnjH uFk; ,jp;
Rbay e Xeti u 18 jdpgfs; cssd. ,tww; 8 rhjhez jdmqfSks 10
,ilepyj;jdpqfSk;cssd.

Mwhk; njhhy mZ vz ; 55 ypeJ 8 tiu ,J kpePlt njhHuFk; ,jp;
‘Cs’'ypJeJ Rn” ti w32 jdpqgfs; cssd. ,twhs; 8 rhihz jdgqgfsy 10
,ilepyj; jdiafs; kwik; 14 cs;ilepyj; jdiqfs; (yheji dLfs)
vd MFKk;

Vohk; njH by (mZ vz ; 8 yped> 118 ti u Mwhk; njhi ug; Nghy>, JTk; 32
jdigfs; nfrztJ. rkBjpedFjdgqts; mittizay; IUPAC My;
clgLjjaogltd.

nj Fjbspl;rmggkrqfs;

e Mthjdmittiz ag; \kypleJ fBHF thdorggljjoglt jdpafssmjhFjps;
vdggLk; mltti z ag;nkhjk;18 njhFjps;c ssd.

 jdpqgfsp; nghJthd rpggayFis itjd nttNW Flkggfshfj;
njhFffggl Lssd.

« njhFjp3d; mafkhj; jpOkyheji dLkwik; Mfbi z Lfs; cs;,ilepyj:
jdpqgfs;vdmi of f ggLk;
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« Gfpj;nhEjpaj;jtp-kw njhFjpsy; css jdiqfs
Xjj vzzpif css vyflodfSks xjj ,iz]
vLj Jfflth>njhFjply; cssjdiqfs; nt sp Mww; kltjj

kI Lk; 1Stngwmbdggj hy >fhuc Ny hfj ;jdqfspl;, i z j md;

nj hFjp
vZ ;
:

2
3- 12
13
14
15
16

17
18

*Xjj njhFjap; css jdmqfs; xjj vyfltod; mi kgtfi sg; ngwW\b xj j
NJggZGfl\bH_J;bOk

e,ay;gz Fshd>c UFepy>nfhepy kwk; mlhjpMfad red kKhAQLK;

*Gfmj; njhrjp;  jdigfssepyahdvyflound; mi kgi gnt sp$ 1 by;
ngwmbJggj hy # p d Awh di ki ag; ngwwmbJf Fk;

Mthjdgz Fspy;VWgLk;epoTfs;

mi kgGsBf ep Ok; , ay; kwk; Njppy;
jdthprmltti z ag;css jdiqfsp; gz Fs;
t spFg; gmFkP Lk; xNkH pap)f Fk;epoT Mt hjd gz Gvdgglk;

gz (fshd> mZ Muksnad Miksmadphf Fk; Mww > vyflud#t hd
eltk; MfpdMthjdj; gzig fhHLifodwd. ethIttlz
nghJ ggz G‘lsAk;> nj hFj grwk; njH Hsy; VWwlLk; jdigfsd;
mwiKfkhfh jdpqgfS f Fk; kbj;njsphfj;jUfdw ., goFjimy;g

gz i sg; gwomway hk;

vdgdmjd; mZ ffUt @d;
, i | Naahd JIk; vdti
KbahJ . kej t PAffs ;

fSfffplNac ssgpz gglnl,J
vdw of f ggLk; mUf U

i INacss Jlujp;gh pac N/HM

. c NyHkwy dixgf sy ssmZ MK; rfgogp z geMk; vdw of f ggLk;
xdi wfggpz gghy; opz ffogltss ,w LxjjmZ ffsp; mzZ ffUFfSTF
,iINa Md njh ytp; ghasTrfggp z g&Muk; vdgglLk; vLjJffhth H>
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%yfSwys, L V' lyfd; mZffUFSTF ,ilag;css Jk; 074A° ,jd;
rfogh z gEMukhdJ. 0.74/2=037A°vd Wz ffpy hk;

mittizag;css jdpgfsp; mZ Muwfi sg; ght Fk; NghJ >
;njsphFk; nfjhhys , 1JGjphe) tyJOWKH nryifap; jd
s; Fi wAk; Mdhy; njhFjay; Nky pled f Bhf
; chZJ[] fofzttthwfayrk
L , mjphoFk; , jdhy s nt
J}lk. .

fU kajjpFksmtt adpp; vyflod; jps; Kfg; k&mjd; ;

nryYjj aYk; J}ujjvak )| Il\bahdnj hi miad ;

Wffgng xUmZth:IvaftLhdfls , oeN WwiNasmad phf khWk; vy f i und ;

mZ Nehkpl; R k ngwNehkpo; madpdw of f ggLk; vyflph deFk,

‘mZ wj kle kngwWyj pkpol ; madpdw of f ggLk; fi wyfsp; ,ayi sAk;

madpje kqf sp;t bt i kgfi s Ak} Rkhdpf>madpsl; cUtsTKffyakth Nehkpl ;

mad[ardijd;n HhGIamZMtﬂ)cUtstg;rwthkyjﬂ)ku madphdJ mj d;
nfAhhd lamZ i ttpc Utst g;nghphf Tk;fhz ggLk;

cjhez khfypjpak; kwik; I\H*bak J gfsJdnt spdww ; kltjj
, 0eJd Nehkp ; mad ps hf ol wd . t ad rb 3 K; nJHIﬂIame
Uufff; f huz k;elfUtvak;kPK M ;
,IH\bcssijbfth'[ﬂ)FD”\bchZk MFk; 9@ hal
y; xUvy f | uhi dewjpm,
; R kKAi lamadpspy; s ¢ nt spdlbvyfludisy;
mjpl eLepymZ ty; fRLti jtpFi wi. MIN mZ Mu
nj
it Fi wed kenj hFj my Sky pleg f BH mj php J k; f e gglk;

csseL epyj; jdikcilajdpjt hAepy
,yFtHg, gpzffggllss xUvyflun d
i t gglLk; Fi Wei glr Mwpy smad@hf Fk; Mwwy ; vd gglk; , i j
Wr( mi offyhk; ,jd; myFKJ / mol. madmahf Fk; Mww ;
ePFtJfbdkhfple

d
K; , | K; GMjmeeJtyJGM(Hnry;
mj N i tgglk; Mf N =xj
nry:fawnaderFk Mwwy 5 mj phbfpw .
f enf ,wyFi fagwmZ t d; c Ut s Tmj p hoggj
,yFth‘grbzffgglbUggthk;madrahka M wpy ;
MfN xj hFjay; Nkypeld fBpgFi fay; madpah Fk;
Fk;

* Nehkpl ; R k mj phd Fk; NghJ Nehkppl ; madpp ;¢ Ut s TFi wAKk;
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vj bk Ri kmj php Fk; NghJ vj bkl ; mad@pl;c Ut s Tmj phd Fk;

vyflohd;eh | k;

xUJdp;eLep ycilathAepymZ xdwd;, i z

vi by kp; Ri kAi lamadp ac Ut hka hJ

vdgngmad[alhc Fk; M wi Nghy

IgGMJwJeJingM«hfmekamJ hFjay;
, j d;myFKJ/mol MFk;

A(g) +e— A + Mwpy ;
Clg + e— Clg +Mwpy ;

vyflud;ft hdi k:

rfoopz goy; gaftpoglbssvyflud; , iz apdjdidNeffpt Uk; gz Gvyfluhd;
fthpd; vdgglk; cjhe khf HCl %yf$i wljJf; nfhsN hk; i 1y d; kwk;
FNs hha ; mZ ffs; xUvy f I uhi dgquerggpz ggp dc Ut hf Fk; FNsrhd,
mZ t pfvyflond; fthjdi kmjpk; mj dhygqf PLvyflondfi si ;
t b+ Ns hhal ; mZ jdi kNehf f p Oj Jf; nf hs S k; gp z g i | Ak;
NohJ gp z vyft;fd;Fl\bH@ld;nrdV\n{+kmN\4< Clmadps; c Ut hFk; ,i jfeffh k;
gl gf s @ ; %y k; mway hk;

i~ 1y DfFFkFNs D f Fk;c ssxggPLvyflod;ft di k:

vyftud; fthjdi kahdJf@ffhZ k; Nhi dKbTfshdgp z giMww smadpah FKk;
Mwpwy wy ftond el t k;Mfat wi w;rhhed mi KAK;

vyflod; ftjdi ki afszrhtjmghyn mstEngUk gafspfpw . ,jd; %)

Xu %yf$vwd, mZ f{SfF , 1 lay; C Ssgpz ggo; jdi ki a

(madggp z gGmyyJrfggp z g§ mway hk;

ryjdpgfso;vyflound;ft hjdi ki af;fRofhe f.
F-40,Cl-3.0,Br-281=25H=21,Na=1

,UmZ ffSfF ,iINac ssvyflud; fthdi kt pjphrk; 1.7vd

, Uej hy snggp z gB0%madpjdi kAk:50%rfggp z 9F ;j di ki aAk; ngwwmJf Fk;

mttpjahrk; 171 tpFi wt hap; mggp z g f ggp z gghFk;
tpjabrkhdd 171 t pmjpnkdy;mggp z glmad ggp z gghFk;

led $1byxUvyftohi dNHJmjd;
nt s ggLk; M vyflud; enhtk;
vy ftohd; eh't Kk; nj h hy ;
Ny pleJ f 8HF Fi weyd k; f e gglLk;

)
)
bl

Mt hjdg;gz G
mZ MW;

Mad pk;

madp@hf Fk; Mww ;

vyflound;ehtk;

vyflud;fthjdik

c \vhHtpy;

kdpt boTnt t N We NyHFqf S1d; njHhd lalJ. mdwhthot myge Ny H gfi sefk;
gadgLj Jfpiwk; kdpc lypy; Nrbakmghthraks hyraks , UkEKjyhdc N H gf s ;
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, tshpjkhwfi sg;
MfN x Ny hf gf s ekt hot | ;
%y K; c Nvhfqts;

! twwd; jhiffsypelgbpnjljd> , ay; kwv\lk;t ,
: mt wi
shfkfwvmttNWgadgHLchlgLJJk mwb aNyc Nyt gy ;

traypl nrayghLfs;%dWgbfi sf;nfre tJ
jhffi smlihggpjy;, kKi wap ;%ykghJffsy;c sskhRffs;ePfgglLfpowd.
c cNyhjijcUthfy;, kKi wagihlty;, UeJc Nyhk;gbpnj Lffgglfmp.
e cNHjijJlai kahffy;, kKi wag;c NyhkhdJ Jlai knraaggLf pw .
cNyHtpyy;cssfiyr;nrhwfs;

gf s xUfdgk; vdgdj dpvrhkkhf N hmyyJdntt N WNHkqfi sr; NhJmlffa
Lf;fyi tahnh N hG ay;fhe ggLk;

: vifdljjyed s YW khddvspy $pfdkhf nghamst ;
JLfbefva hmJ N j hJ vd ggLk;

(Al205.25102,.2H0) ghf i rl Lk; (AlOs.2H-0)

Mdhysghfi rl by pe;
lkh‘grbmnj Lff Kbt jhysghfirithddmYkd@jjp; jhvdWhksisgz
Bk;vd Wk; mi of f ggLk;

Rugfc wgj j p& p; N h bypled 3 hJffi sg; g Fk; Ki wNaRugf ¢ wyj j wd ggLk;

jhf$sk; myydfhgF: ¢ NeHj; jhlgnghUl f Nshifyedsskz ; kwik; gh wi ; Js;
khRf fs;fhgFmyyJjhlf$sk;vdgglLk;

,sffghTld; csskhRifis (fhgF) c Ufhk; Nhkkhf khwysmi jePfpjhTId;
Nhf Fk;nghUNs |, sffpdgglk; v.fhCaO(f hy jdi kad )SiO(mkyjjdi kad)
frie N\vhjijg; grbmyw ,sffphif; $sjJld; tpdGedc Ut i Fk;
t o snghUNs f rLvd ggLk
Jth$sk,+,sffp—>er
jytWijc NyiMfiri |l Nh khc Uf pep yay khwik;
Nac Uf fggppjy; MFk; , kKi wap; fhgFvdgglLk; khRf f s N H f ggl |
fthfePtggprde
sogbpnj Lf Fk; Ki wis;myyJdml hggp Fk; Ki ws;

jh o ; ~ . ayi ggnghW J st wvy led c Ny I j i | g; abp nj Lt Fk;
Ki wahdJehdFti fggLk; c Nyhfqgfsp;ntt NWhffs;gl baypggl LssdJ.

edF Jlshifggltjhffi smlhggdFk;Ki wis;fBffz ttHhHMmi kfplwd.
1. G pRXKi way; gbpjy;
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[;A.r.'l r

jiJtkjhffSTFkghlf; $sqf SfFks i lay; cssmlr’;;pl\/\gﬁ_
, KKi wap; mbggi | ahFk; MfirLjhffs;, kKi waphy; Jl}ai kahf fgglLf ol
vih N ki Il ;FeOs(, Ukga ;JhJ)

& L0

; nfHigglk; gmfFeR
hJ Jlsfs;

fhej Ki wopg

jjdtkjnffsp; fhejjjdi kgbpjyp; mbggi | abf mi kf pw .
JhJN myyJjhif$sNHhejj; jdi kngwmggd s , kKi waraygljj gglk; vih
bd] N hd;SnO:nt ssBjj;jhl.

Ki wedFJ}shfqggltjhit hdd ,uchN/hch|sfS

,aangybd %y K; nfhtgglfpw . ,t; c Ui sfsy; xdWhejj
Uggi hy # hej | ; o JfoS:fhe;Jd:kA

JtfgglLihejjdi kawwfsts;njh yty;nrwed gpf gglk;

Ei kpoKi w
jjJtk;i gd; Mapp; %yk; jhiffi sAkeRd; %yk; jhif$sqgfi sAk;
vejmst pEvspp ; <ngjk VWWK bANKIsmd N> | kKi wapl;  jjJt khFk;

Nyrbdjhffshdxyf gljhlffsy , kKi way; mlihggbfgglfpwd. vih [pgf;
gsdl; ZnS.

Ki wedF Jlshifggltjhlt dd vz nz Ak:eBk; nfhz | xUnghanj H bay;
, 1 ggl Lxmt wval ; Ny ; ed FmOj joglt fmwrYjjgglfpwl. jhRJt hddvz pz ap;
%y K; - <ol jogl LEi ut bt w3 hf$sjjyhiel gt gglf o wl .
jpRbthdJNyrhfc ssjhy; mJdEi ut bt y; nt sggugmFt eJt hk; khRf fs; mbay;
jatppk; vih [ pf;gsdt; (ZnS)

. N jKi wkpJdlaepyag;cssjhlffi smihgpjYfF , kKi wgadgLjj ggLf pd .

jpthddj Fej N jonghUS 1 d; tpdGuanraydfi uar;

%y kg i uah khRf f s ; tbfflt o ; %Y K; obp nj LffggLf pwd.
jFej N jpnghUS I d; NNH{gglbspdCed)hlt Bgbt hf KhWf ol wJ .
ALO3. 2H O (mY k@ j o ; Kf f gj hJ)

jkpeh by;fplfFk;jhiffs;

[Rz zkhkﬁ‘fy,. N tilY}f}}rz Lty

r S

[ IiglNd 8 X hFkhxeyi ykwik;J}j JfFb
FNh Kl ; ; I'fqfs;

Il\kff(]jltldl ,j rkCthH_ ;th z z Kiy

q

c NHjjp;gz (s

, aw, gz (fs;

1. yGepy: vyyhe Ny hfqf S ksmi wnt ggep yap ; jbepyap;
(nkthMM fhyak;jt p)

2 gsgsgd;jdi k:c Nyhqgfs;mjpgsgsgghdi t.
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djdi k: mNdfc Nyhfqfs#$bdjdi ki aAk; typ ki aAk; ngwn t

tbakygh thrpkgt p>, it fjjahy;ntlt ,aYk;nkdi kngwmM t ).

UFep y kwhk; nfh epy: t of f khf ¢ NyH qf s; mj B UFep y kwk;
epYyi ag; ngwwvJf Fk; mj pnt ggep y ay ; mi t Mt @hFk;
@ kmkhE N hbakngh | hrpk;jt p)

i jpc Nhgfs; mjpmlhjogww t. (Nhoak; kwk; ngh b hrak; jtp, it
|h;|§|we;|t)

N,/hqus f kgah eB k; jdi kadi t.
; JfIhFk; jdi kngwd t. mj it Jdsmtw wej gs Tk;
bAK;

. nt ggk; kwk; kalfljJdk; jdi k: ¢ NYhfgfs; ntggiijAkkprhyt jAk; vsppy;
fljJdk;jdi kad. vih nt ssghkpk;(qf] td;jtp)

9 fi UAK;jdi k:toffkhfc Nyhfgfs;jptfi wghdfsg;fi vatjpiy.
jpffsp;ti ffs;

MfirLj U g\ T ;] hJ N i yLjhl ryi gL U

ghf § rl (Al,0s.2H>0) | khhgs ; (CaCOs) | f P uNah yI; f y 8 h(PbS)
(NasAlFe)

Fgi U ; (Cu0) khfdi rl (MgCOs) |/ gS H ghh(CaF2) |, Uk@ gi U
(FeSy)

N ki || (FexOs) rpi u (FeCOs) gh wec g@QNaCl) |[[ @f; gsdi;

c \vhEMfirbypledc NvHjijosogppjy;3tifgglk;

mjppdglLk;c NyhFqfs; rhy he kbt p d gLk;
c \vHagfs;

Na, K, Ca, Mg, Al Zn, Fe, pb, Cu

c NNWMfi{rLc NNk kp |[c NYRf Mfi rLc NyFf KhF f
ddhw gFggp ; %y k; xLf f k;| hhgd ; (CoKe)c jt @\l d; !
mi | fpw N jpLffk;mi |'fpw. Lffk;mi |f

Njapy;gz fs;

iz jpwyfludfs; c \yhfmZ ffs; nghJ t hf 1> myyd
vyfltudfi snts$lby;ngwssd.

madpg Uthy; gz@ cNHhqfs; vyfltudfi s , oeJNehkp; madpsh khk;
jdi kcilait.mjdhy;mit Nehkp ;R k ngWk;

madgplRi k  ,0jjy; cNHhqgfsp; Ntkqafs; kpdwFjjy; tpdapl;
NghJ Nyhmadps;vj pkat ha;t eji | Ak;

mZ fflbvz ; c Nyhf %yf$WsMtepyayxwi wnZ fflbvz | z g;ngwssd.
MfirLfsp;jdi ke Nyn MfirLfs;nghdt ifhyjdi kci lad.
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mYkpdpc Wt py;

G pNHDy; kpr; nr\Me.thz ggLk; ¢ Ny k; mYkp pak; MFk; ,Jd t pdglLk; j
mjpk; mjdhy; Nhgjepyay; ,J fhe gglk; ,jd; Kff@mj; |
feffz tt WOjyhk;

mYkg@j U ffs; t hagghl
ghf g rT; A1y05.25i05. 2H,O
fpuNah yrl; ALAIFe
nf huz | K; AlLOs

mYkp@jjp; Kffaj;jhghfirl; MFk; ,jjhit gpleJmYkppk; gbpnjLjjys 2
epyfspy;e | ngWpw.

ghfirli I mYkp ht bf khwnk;nrajy; Ngah, Ki w:
ghf i rli I mYkpht hf KWW y;, iz Lgbfi scssliffpd.

ghf i rl; ihtpdedF Jishfmyi t NHKTId; 150°C
ntL?tgek:Tfﬂ)gUag;nggﬂ)tmOjjjjg; tpdgglj Jk; NghJ Ntbak; nklthmYkpdl ;
C .

N Hbak; nkl t hmY kdd 1§ | eRal hy ; e fr; nrat j hy ;mY kpl pk;
i~ lufirLt BgbTc Ut hf pw .

, 11 &gbi ttbflbedFfOt pgp;100°Cnt ggep yay;c yhjpsmYkphc Ut hf pW .

2AI(OH); 019 - ALLOs + 3H,0
mYkpgh t kpdmmgFjjy;%yk;xLffk;nrajy;  hy;Ki w

kodmgFgEfydy; c¢ UfamYkph t kgdhwv gFgXKi way; xLffpsnYkp@pk;
fplffpd.
mYko@ak; vjpkpthap kMf] pd; Nehkplt haYk; ntsphfpd. nt s @hFk;
Mf] pdgph gl Lld;Nhed COt if KhWF pud .
vj bkt ha; fph gl ;Gegglt , UkG ;njhb
Nehkpit ha; ¢ Uf pkpl gFs@y;njhgft pogltfph gl ;Jz Lfs;
kpdgFsp J}a mYkphtc Ufafp uNah yl; + /g@h ghhy (J ko gLspp ;
c Uffpmt ggep yi af;Fi wf Fk)

nt ggep y : 900°C - 950°C

kg ;mOjjk;:5-6V
xI'bnkhi jt p d: 2AL20; — 4A1+3021

, awgz (Xs;
e ,Jdntsspag;Nghdwnt z | kahdc Ny hf k;

, JNyhridoml b Fi wej ¢ Ny Ik (27)
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e jflh mbffyhks kgahfePlyhk;
,Jdntggi i j Akkpirhy i jAk;ed FfljJk;
e ,jd;c UFep y660°C

* gsgsgghdxs pJk; N hwpk; nfhz tj hf kbww , aYKk;
Njp; gz Is;

1. fhwMd; tpd: cyhejfwMd; mYkdpak; t pdCyhl). 800°Cnt ggep yap ;
mY kp pk;fhwM d;t pdCed Mfi rLkwk;i el i uLfi sc Ut hf Fk;
4Al + 30, —»2ALOs(MY kpl pk; Mfi r)
2A1 + N2 — 2AIN (mY ko k;i el i ul)

. eBld; tpd: eBld; mYkppk; tpdGuahl. Md hy ;
nrQ# N wwamY ko mks p d Ghed mY ko ak; Mfi rLAK: °
c Ut fFfpw.
2Al + 3HO —-ADLOs + 3H2

(ebrt p (mY ko pk; Mfir)

. fhqf S1d; tpd: fhugf S1d;
tpdGmeYk;DUIh sc Ut h Ffpw.
2Al + 2NaOH + 2H>0 2NaAlO» + 3H>1

. mkyqgfSid; tpd: eRjkwk; mlh HCmkygfSIid; mYkgdpak;

t p dCGeyd Hot hAi t nt sphf pw .
2Al + 6 HCl — 2AICI + 3H>?
mY ko @k;
FNs hi uL

mYko@k; eRjrygARd; mkyjJld; i lgd; thAitAksmlb rygAhd;
mkyjJld;rygh-il -Mfi] L thAitAk;nts@mhfm.
2Al + 3 HoSO4 — Al (SO4)s + 3H2
eR )
2A1 + 6 H,SO4 —Aly(SO4)s + 6H20 + 2501
(ml h (MY kp pk;ryNgl)

5. mYkp pk;xUrmpej xLff p
mY ko ak; gTl Uks , UKGMfi rLk; nfhz tfyitia # Fk,Ng , UkEMfi rL
, Ukght xLffggLfpdw . , tt pdmYkp@ant ggxLfft p d MFK;
Fe203+2A1—>2Fe+A1203+nt agMwpy ;
gadfs;
- tPLg;gh jpafs;nraaggadglLfp.
* kpofkgmraaggadglLfpd .
« tphdk; kwi\k; nj howy ;, aejpafsp;ghfqfi sr;nraaggadglLfpw.
jhkpijp;c \vHtpy;
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Nhkhdahfshys , t TNyhk; Fguk; vdw offggltd. Vnd
jPoelvLifggltjhy;mtt hWWmi of fggltJd. , Jjdpd ks hes

jkpijp;jhiffs; t hagghL

fhggh;i gi U ; CuFeS;

Foit u;myydJ &gp hggh; Cu0O

fhggh f s hd] ; CusS

fhggha; Kffmjhlfhggh i giu; MFk; 7 rjtPk; jhkpk; ,jjhitpy;
, Ued ngwggLf oyl . j hkpk; gppnj Ljjy;f8fz tgbfsy;ei | ngWpw.

1. jhitr;nrwd+ly;
Jishifggltjhlt hddEi kpgKi wag;nrwd+tk;nraagglLf pw .

2 tWnjLljjy;. _
ml hggpfgol tjht dJMf] pd; Kddpyap; thfg Lf jol . thy
kwk; Mt ahFk; khRffS k; ePfgglfpwnd. h;gu] ol Mhdp; ;
mz bkz pghdw t Mfi rLfs h khwePf ggLf ol wd f g, i gi dlhddJs$hgghs
, UKGyi gLfshf gFj ms TkhW pw .
2CuFeS; + 02 — CuzS + 2FeS + SOz 1

. ¢ Uf { pobpj y;
tV\HggltththdJ Jshifggltfhgd; kwk; kZ YIDKk; fyeJ #N w\k;
NghJ kH bAK%CusS + FeS)f rLk; ¢ Ut hFk; fri | ePf N z Lk;

- ng] ] puf

Fiy;
c Ufmkh bi a ng] ] khy khw\e i yagp
¢ Ut hFk; kHh bay; CSS U
, UKEMfirlhfkhWipw . , i trgphlld; Nh;a,Jfr
2F>S + 30, —2FeO + 250, 1

L # nfthsf; f hogh;
kyi WK ; mi | eJ

FeO + SiO, — FeSiOs(f rL)

( UkGrg 1)
2CusS + 302 — 2Cw0 + 250 1
2Cu20 + CuzS — 6Cu + SOz 1
(nf hgCs f hggh)
5 Jlai kahfy; : 98%f hggUk2%khRF f S k; ¢ ssnfhg@sf; fhggi kol dhwgFjjy;
nrat jd;%yk;kpj;Jlai kahdc Ny hf k; ngwy hk;

kpdmgFjjy;Ki way;Jlai k

vipkpt ha;: Jla nkyymfhgghjfL
Nehkiol ;t ha; : khRf y ej f hggh;

kogFsp fejfmkyk; fyejfhggh ryNg, kogFs@ap; to@ahf
nrYjJkNghl JJa fhogh vi pkp; Ki dapy kkbRifs: Netkp : Ki dagp
Nehkpl ;t hap ; mbay ; gbAk; khRf f s ; MNd hLkz vdgng

jhkpijpol;, awgz (f's; , - _
, JnrkgOgemKssc Ny k;  MFk; gsgsgtksmjpmlhjik; nfhz td. jd;
c UFep y1356°C.

jhkpi jol; N jogz & s;

kol chy |
k; gbf o
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jiJIDk; tpd: jhkpk; COKWK; <uggjjJdld; tpdCed. gri repf ;
;olyjijc Ut HFfpw.
2Cu + O, + CO2 + H,0O CuCOs. Cu(OH),

5. ntggjdld;tpd:
nt t N Wht ggep yf sy 3 hkpkMf] pDIds p dGed
, UN WMfi rLfi sc Ut if Fk; CuO, Cu20.
2Cu + O, O ' - 2Cu0O
Foho; Mfi rL (f WoGemk)
4Cu + O, O = 2Cu0
Foul ;MfirL (rp gGemk)

6. mkyqfSlid;tpd:

1. eR j HCIkW\K; HoSOxc 1 d;t p d
fhwwyyh #oepyap:eR | HClkwk; HSOimkyqfSI1d; t pdGahl. Mdhy;
frwwa ; Kddp ya;mkyjjg:fi ufpw.

2 eRjHNOxc |di pd:
eR jNHOsc Id:tpdGedi el p;Mfi] L t hAi t nt s pawM gl w .
3Cu + 8 HNO; — 3Cu(NOs), + 2NO? + 4H,0

7. FNshhDld;tpd:
j kpksFNs D 1 d; t p d Ged f hggh; (1T)
FNsh u |jUf dw
Cu + Clp — CuCl,

pd:

fhd johy;vejgh pGk;mi I'tjpiy

ko f kgbi s Akkp ;c gf iz qfi sAk;c Ut hffg;gadgLfpu.
f Ny Pt hgh j pgf s sehz aqf s ;Nghdwt wi we Ut f f g; gad gLf pw .
* kpKyhk;Grg;gadglf .

« jafk; KWWK ; ntsspahlfyelJe Nyhfffyi t ahfehe aqgfs; KWWK ;
mz pydfs;c Ut i fg;gadgLfpd.

, Ukgd ;c Nyt my;

fplfFk; ghgF: mYkdm@jjmEmLj Jkpm
,am fapg s , J Mfi rLxyi gLkwK;
jffsh d.

, Ukgp;j hlffs; t hagghL
N kill; Fe,Os
Ncfdi I Fe;Os
, UKQ gi u; FeS;

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




[Appe- Lu]

sTUDY CENTRE

CHENNAI

, Ukgo ;Kffpj UN ki | ; (FexOs) MFk;

1. G pRXi way; mlihggpjy; Jlshifggltjhlit b XLk; eRy; fOTKk;
NghJ Ny rrd khRf s ; mf wwggl Lt dkhdj hJffs;f Rogbf plwnd.

. hwiNe s KWWK ; f wwy y h #oypy,;
mlhgg[f)fggltjmtfdJ:msthfl"wwg ' ;  #N wpgglk;
nt s pawoy ghMhrd o ; kwWk; ghl gul ; khRffs; Mf] p Ndwnk; mi | f

-CJ ciyap; chfrggIbJJy tWiggltjhufyfhdz z kI fy;,
wopjjm; vLj Jf; nf he

l\stsfp z f$ka| kgG oyahf HArYjjoglf p.

cssd.

1. fB8ggFjp(vhep y kz | yk)
,ejg; gFjmapd; ntggep y1500°CMFk; ntggffhwMd; jhiffyi t NUKk;
NohJ Mf] pDId;vhed COxt hf Kh\WF pw .
C+ O 09— COz + nt ggM winy ;

, ttpdaypled nt ggMwwy ;nt sht j hy ;nt ggc kpt p dvd ggLk;
, ggFj p000°Cnt ggep yap;c ssd., gFCO.MdJ COMf xLff ki | fpw .
CO; + C O™~ 2CO - nt ggMwwy ;

Rz z kEfy;rpjedthyrak; Mfiri | Aki&Oai t Ak;j Uk;
CaCO; O'™19- CO> - nt ggMwiwy ;

Nkwfzt ,Utpdfsystggk; clftugltjhy; ntggnfhstpdfs; MFk; fhyrpak;
MfirLkz YId;NheJfhyrpk;rg™NI;vDk;frlhpu.
CaO + SiO,— CaSiOs

NcwgFj p(xLf Fk;kz |yk)
, 9gFj aW ;400°Cnt ggep yap ;/ nghp; Mfi rL#$ hhgd ; Nkhd xLf fk;mi | fpw .
FexO; +3CO Ol 2Fe +3COs 1

fri lePfagmre Uf@ , UkghdJ i yapd; mbay; NfhbfgglLfpd . , t 1 pkCkP Lk;
c Uffggl Lt ptpmrRifsy t hffggltjhys J thgghkGrdgglk;

, awgz (Xs;

, ggFj ay; 400°C  ntggep yay, /nghdp; MfirLshgd; NhdfirL  %yk;
, Ukght xLf fk;mi | fpw .
Fe>O3 + 3CO 2Fe +3CO, 1
frilePfmgwfF=x Ufa, UkghdJ=< i yap; mbay; NfhbfgglLfpd. , t1 kP Lk;
c Uffggltt ptpmrRffsy;thffggltjhys>, J t hhgghlkGrd gglk;
e ,JxUgsgsgghdc Ny hf k¥hkgy ;nt si sepKi |l ad.
e ,Otpr3flhFk;jdi kkwik;fkgahf Fk;jdi ki ag; ngwmiJf FKk;

» fhej khf khwyv , aYk;

Njogz s;
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. fhwM d; tpd: , UkGE WM d; #N WK; NghJt p d Ged
UkGI\/If; rLc Ut hf pw .

3Fe + 20, — Fe3Ouf V\QGEW,
_ , tpd: , UkgdJ<ffhwMd; tpdCe)gOgGemeRwanghp ;
rilcUtHFfdw ., rhkNc JU vdgglk; , esporrp Ugpjj y;vd gglk;
4Fe + 30, + xH2O — 2Fe;03.xH0 (J U)

nrQ# N wwa , Ukgo; kP=ebBt p agharRBk; NghJ Nkf d | bf ;

et AId; tpd:
Mfi rlc Ut H pw .

3Fe + 4H,O (efht p FesOs + 4H,

. FNsh®Id;tpd:, UKGFNst® 1 d;Nhed /nghd FNs hi ule Ut H pw .
2Fe + 3Cl— 2FeCls(nghp FNs i ul)

d; tpd: eR j Kw\k; mkyqfSid;
D dCweyd t hAI t nt spawM oW .
Fe + 2HCl — FeCl> + Ho?

Fe + H,SO4 — FeSOs4 + Hat

mkw%JJId:> , UkCFs pejep yap; t p dCedngd ;

4Fe + 10 NHO; —4Fe(NOs)2 + NHsNOs + 3HO

mihfhejfmkyjJlds, Uk@ pdCed /nghb;ryNgli Ic Ut hfFfpw.
2Fe + 6H2SO;— Fea(SOs)s + 350, + 6H20

mih ielhp; mkgjjws , Uki gmkpjJdk; NghJ , UKGMfirLglyk; ¢ Uth jhys
, Uk djmi d , of folw .

, Ukgpl ;ti ffs;kw\k;gadfs;

t hhggyk 52 % - 4.5% f hhgd ; cila :
Fohat s NbNalths$odeR rhifil%bfs; ,UkENyps;
gadgLf pw .

v/ F (025% - 2%fhgd; cila , Uk  fiIblf; flLkhdqfswvejpgfs;
kpfljJfkgbs V. NhQgfs; kwk; c Nyhf; fyitfs; Mfptw w Ut ifg;
gadgLf .

N dpkE <025%fhgd; cila , Uk fkgpRUskpfhejqgfs; kwk; eq$ uk;
, t W wairaaggadgLf pu .

c \yHf;fyitfs;

, L myyd miwk Newgltc ; myydJ ¢ Nyhgf S ky mNyHfqf S k; N hej
xU gbjjhd fyitNa ¢ Nyhff

c NyHf;fyitap; gz fsmmjd; Iqt;a Jla jqfk; k;ﬁnkd;kar’dc Ny hf Kk;
mN hLrpyp s Tf hggi Ur;NhfF ; Ak;gadghl_k mj b ho { 1ol W

,uffyit:
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thrrrbn)rahy:tpsAk
.rpt s bd; uffyit>, J

[APPQ,- Ln]

hffyitcUthFtjwifhdfhe gfs;

epk; kwk;t bt qf i s khwmvai kf f
N jpgz i skhwai kff
c UFepyi af;Fi wf
fbdjdi kkwik;, Ot pri amj phbf
kplji i amjphbf

c NynHf;fyitfisc Ut HFk;Ki ws;

c vHqfiscUffp;NHjy;

vith [ of; kwik;fhggi uc Uffp; N jy; %yk;gpji sc Ut hfpu.

edFgFffggltc NyHqfi smOjjdNHjy;

vih ku Nyhk; , JfhRks nt ssBks> gp kj > kwik; fHkpk; Jls; Nghdwt wi w
cUffp;Nhj fyitahFk;

jpffi wyfshd c¢c NyhWrfyit:c Nyhf;fyitia jpffi wy;vdW Swhk; ,jps>
nrwd epwedss ¢ Nyhk;fi ugghd; MFk; kww ¢ Ny hf gqf s; fi unghUs ; vd ggLk;

vih gpjis vdwe Nyhf;fi wyp;[ mf;vdgd fi unghUs; figgh,vdgd fi ugghd;
MFK;

cNyHf;fyitfsp;tiffs;
, Ukgol ;99i fg;nghfWMJ ¢ Nynif fyitia ,wthg;ghbfyhk;

/ngu ;c Nyhffyit: ,jp;, UkG Kffag; gafspfm. vih JUggbffh , UkG
epfy;, UkGTfyit.

/ngd ; ,yyh cNhf; fyit: ,jg; ,Ukgd; Kffm gqfsgG ,yiy. vfh
mYk;nl[af fy|t>fhgghfy|t

fhoggh fyit (, UkG mww )
fyitfs; gadfs;

opji s (Cu, Zn) ko ;, iz gfsgffaqfssmyqfhug;
nghUl fs$bdc of = gf s;

N z fyk(Cu, Sn) rpyfssehz aqfsmi ogkz ps;
mYkppf;fyit( UkGmww )

fyitfs; _ gadfs;
bAuhY kil ; (Al, Mg, Mn, [t Bhdjjpol;gFjps:gu~ hFifhs;
Cu)

nkf dypk; (Al, Mg) L%]E‘d&iqﬂ’%';s_ gFjpsmwp @y ;
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, UKX ;fyitfs;

fyitfs; _ gadfs;
JUggbffH , UkQFe, S nt TLK;
C, Ni, Cr) htdc jbghfqgfs;

epfy;, UkQFe, C, Ni) , tehdjjp; c j bo;

¢ Ny b mhihd k;

Njppdfs; ; N j %y K; RWW ; # oNy hL
tpdqungggbah‘ j; Ny hf mhihd k; MFk JxU

JU vdgdeRma /nghb; Mfi rLFexOs. xH2O vd N jamy; Ki wag; mi of f ggLk;

grt»uy, MdJ > , Ukgpgl ; Grgguggy :ArkgOgGepeRma / nght ;
rilc Ut hFfpow.

djjp;ti ffs;
(mny) N”b(l wnmhikhd k;

<ggj k; , yyhep yayei | ngWk; mhihdr; nray; c yh mhxhdk; MFk; , eepot ;
mhbFk; jptgfs; myyJdt PAffshdO,; N SO;, HO Mf@it mjpnt ggep yapy;
c Nyhjjp;  Ney; N jppdGedkhwk; ei | ngWpiw. , btmidjjpk;
Ot ddN jppy;Ki wggomjpmst y;t p dG¥k;t hAt hf nray gLf pw .

<ep y mhikhd k; (myyJ) kpN j ppy; ep y mhxhdk;

<uggj | jhy; ei | ngWk; mhichd  ep ol > <uep y mhkhdk MFk; ¢ Nyhfkhdd > eBl d;
; myyJ mKkpy > fhuquId kol ;
j ;I LFFK;Ki Wi s ;
tafy;

Nvnl hdWyedfyitahffy; %y ksnhichd j i jj Lfffyhk; v.fh
G

5 —
- w0

x
Sa

28

22

, Ukgd;  kBJjjehfkp Kyhk; GRtjwhehlf Kyhk; GRjy;

=~ = .
‘| oI
AX
<<
)
xx ;55
<

L RE

<

h.xé
¥z

< X
—

Jr\]hlher;nfhz Lkpl
ttpdag; vspp;
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ghkgd ; ghy k;
uiN\k] t U jo;ghkgd;j Pt Ak; , ej mht @ ; ngUk; ey ggugi gAk;
gwl\kgfkgd gykth 1914 y;, ejaht y;imiggl tKjy;fly
wEe z L. 2010hy Mk; Mz LJvrwf lngltgeuhtylvdwflvwg
i ;
Cjt[bth:mtthJthSﬂ)Fk thk GhJ f hgGGeR %Yy K;

tuyhw wepyedV jyhk;
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10thmwp @y ;
myF 9
fiwytfs;

mwK f k;

ehk; md wh Lj J k; ngUkghyhd nghUl fs;, w
nghUIfspi fyit tag;fhe ggLk; nghUl fs; xdW
, awgpy; ep)yfs fpiwd. vihjJffH L h> eH< k uf
mjmeeJ afdJ jpf; fhgds ngd i
l\kfdhft]Lk\AN\k;rgt fis fhztfyitath;

xU ry fyitfsp; $Wi s ' hk; mN rkak; xU ry fyitfsp;
SWis vsph gpbdf , ayhl. ; ; j fyitiaAkskz Yk; eBk; fyej
fyitiaAk;vLjJfnfhsN hk; i ;eBdd nghlthd $whf c ssJ.
Kjy; fyitay; c gghdd ; fi : fyitay; kz yhdd eRy;
fiuwmtgiy. kz Yk; eBk; ' Pt Ljy; Ki wap; %yk; g;b;bfyfk
Mdhy > c gtk; eBk; fyej it f ,ayhl. Vnddpv c g e
fived xUgbjjhd fiwiy c .,jj1fa ngbjjhdfyltlaflLry,
vd f vk ;

mdwi thot y;fi wyfs;

fly;edd ,aw fag;fhe ggLk; fi wyfsy; xdW flyeR , yyky;, o py; ehk;
thotij fwgid nraJ$l gmtf ,ayhl. fly;eRgy c gFs;fyej xU gbjjhd
fyi tahFk; mN Nghy;f whk;xU fi uyhFk;

fhwdd el ds Mf] pds fhgd; il Mfi] L kwk; gy thAffs; fyej
xUgbjjhd fyi t ahFk;

;1 hOk; midjgJ c applqf Sk;fi wyfNshh njHhG nfhe Lit.
; Nltam Cltr[J.Jfls kz z yted fiwy;
fpwd. kdp clyy; css ujks em eR
;kahdlt fiuwyfNs MFK; ek; mdwhl thotg Jitjj
jy; KwAk; gy nrayghlfs; eRihL ,i z eJ fluyfls
hk; mUeJ k; gorrhWs f hwW epggggl | ghd gf s ;N eR- f hgp
MFk; Mi fahy; kdpdp; mdwl thotg;epy epJtj
tfpfmd. MmN Nisag; eirdd khRgLt ) wkk; eRd; f

. vggbaha@ k; kdpd; ,g@p@py; c apho fluyf
jp;fi uwyfi s gwa mwp[alyfwf , Uf f bk ;

fi ryy;css $Ws;

“fiuwy; vdgd ,w b myyd mjiwk Nwglt nghUlfi sf; nfre t xU gbjjhd
fyit” vdgij mwhh; mjhtJd xU fi uwyy; Fiwej msT (vil) nfre } $Ws
fi unghUs;vdWksmjp msT (vil) nfhe | $Wofi ugghd;vdWkemjp msT (vi |)
nf hz | $VV>f|ugghj vdWk; mi of fgggLfpw . fi unghUshdJ fi wghdy; KOt JK;
ref tptp fi ued ngbjjhd fiwiy cUHKFfpd. ,qF fi wghd; MdJ
fi uFk; CIlfkh nraygbLfpd. “xUfi ughdp; fi unghUshdd fi uij fiujy;
vdf tNWhk; xU fi wry;c Utth;tg)k;an_ffggILssJ.

xU fiuwy;Fiwjglrk;, L $Wi sf;nfhz bUf Fk; (xU fi unghUs; kwik; xU
fi ugghd)

xU fi unghUi s Aks xU fi wgh dAk; nfhz bUf Fk; fi wy; , Ukbffi uy; (, U
$Ws) vdggLk; cjhe ki > fhggh; ryNgl ; gbfqfi s eRy; fi uFk; NghJ> mJ
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fiuved fhoggh ryNgl; fiwiy cUKHFfpd. ,ffiu’yhdJ , U $Wi sf;
nfhz LssJd. mjht J> xU fi unghUs; - fhggh; ryNg kwhk; xU fi wghd; - eR
Mfptw w; nfle LssJ. vdN >, J Ukbffi uyh k mN Nghy ; xU flLryth
, &z bwFk; Nkwmglt $Wi sf; nfhz bUffyH( thJZkhf C gi gAk;>rhff|uaAk
eRy; fi uFk; Nghd , it eﬁy fiuw xU fiwiy cUKHFfpd. ,jp; xU
flugghdg, U fiuwmghUlfs; fiufgglltssd. ,ffiuwy; %dW $Wfisf;
nftz bUggj hy:, J Kkkbffi uy;vdW mi of f ggLf p .

fi wyfsp;ti ffs;
fi unghUs ; kwk;fi ugghd;, awgay;ep yi ki a mbggi lanff;nfhz t ti fgghL:

nghUsfs; nghJt f  %dW , awgpy; epyfspy; (epyi k) fhz gglfpd. mi tfs;
| 2 k>]p|tk kwik;t hA. , Ukbffi wyp;c ss fi unghUs;kw\k;fi ugghd;feffz |
VN Dk;xU , awgay ; epyapfhz ggprvJ

Mdhy; xU fluyg, fi wgghdo; ggF ngUkghdi kahdd. mjDi la , awgay
epyahdJ>fi uyfsp;gz Gis jRhdpgp;Kifp fhe pht t g qFfmpd. gyNW
ti fahd Ukbfflu'yfls fhz yhk;

, Ukbffi uwyfsp;ti ffs;

fi unghUs; fi ugghd; c jhe k;

[E K fiury;

j @ Kk; qufjt;fg fiufgolt fhogh (c Nyhik;
Yyl

i@ kk; gh ujJld; fyej N foak;
, uffyitfs)

eRy; fiufgglt Nhak; FNsh u
fiuy;

eRy ;fi ufgalt vijg;Myf hy;

eRy: fi ufggll fhgd: i1 Mfi] L
(N'H h eB

t hA fhwwy;c ss etht p(Nf k)

T PA Mf] pd:- Ppk t PAFfyit

fi wghdp;jdi ki a mbggi laff;nfhz | ti fgghL:

eRy ; ngUkghyhd nghUlfs; fi upd. vdN eR xU ‘cyfshpa fi ughd; myyJ
‘rht ffi uwghd; vdW mi of fggLfml. , Ugg® k; ry nghUlfs; eRy; fi uujpiy.
ctww; fiuf ghss>ngdr@> Myt" hyfs; Ngdw fi wghdti sg; gadgljjp
fi wyfs;jampfogLfpd. fi ugghdp;ti ffi s mbggi lahff;nfhz L fi wyfi s
whbtiffshhg;gmbfyhk; mitfshd:eRfi wy;kwk;ebBw fi uy;

eRfi uy;

vej xU fiuwygsfiughUi sf;fi uFk;f | ughd hf  eR nraygLf piN h
eRfi wy; vdggLk; nghJt hf rfggpz gG rk fls tp madgp z ofF;
eRy; vsppy; fiuvd eRfiwiy c Ut mJ CJhJZkhf eRy ;
rfi weRy;fi ufgglt fhoghryNgl; Ng

eBw fi uy;

vej xU fiuwyy; ePu;jtp> ; nraygLf N h mffi
eBw fi wy; vd mi of f ggLf 7] [ i's ebBw fi ugg
vd mi of f Nvk; nghdt hif Myf"® ' d;ilryi gL Nghd
ebw fi ugghdfsh gadgljjgglL "Iry;gby fiuf
ryghsfhhgd;nlloth FNsh Wy ;fi ;
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fi unghUsp;msit mbggi lahff;nfhz | ti fggh.:
Fwogbt #oepyfsys> Fwoggbt msT fi uwghdy; Fwagbl msT fi unghUs;
fiupd. fiuwgdy;css fiughUsp;msitg;nghUjyd fi uwyfis feffz [t hwW
tifogljjyhk;

1. njtpba fi wy;

2 njtpth fiwy;

3 mjpjtpba fi uy;

. njtpba fi wy;

xU Fwogpt ntggepyap; vej xU fiwypgs NYk; fiughUi s fi uff
,aytNh>mffi wy; njt pba fi wy; vdggLk; c jhe khf 25°C nt ggep yap ;
100 fp eRys 36 fp Nhobak; FNsh uL cggpdf; fiuyyd njtpba fiuwy;
c Ut hfgglfpd. NKYk; fi unghUi sr; NH Fk; Nghd md fi vatky; Kfi t ap;
mbapy ;jaf p pf pw.

njtpth fiuwy;

xU Fwogpt ntggepyagsnjtpba fi wypg; fiuvedss fi unghUsp; msi t
tpf; Fiwhd fiughUs; msitf; nfhe | fluy njtpth fi wy; MFKk;
c jhez khf 25°C nt ggep yapy; 100fpeﬁy>10fpmyyd 2 fpmyyd 30 fp
N-hbak; FNsh uL c ggpdf;fiuyJd njtpth fi wy;c Ut HfgglLfpw.

. mjpjtpba fiuwy;

xU Fwogpt ntggepyags njtpba fi wyy; css fiuwmghUsp; msi tf;
fHbYk; mjpkhd fi unghUi sf; nfret fi uwy; mjpjtpba fi wy; vdgglLk;
c jhz khi 25°C nt ggepyap; 100 fpeRys 40 fp NNhbak; FNsh uL c ggp d
fiyyd mjpjtpba fiwy; cUthfggLfpd. ntggepy> mOjjk; Nghdw
#oepyfis khwMjd; %yk; fium d khw ,aYk; mipjtpba fi uwyhdd
epyaww . fiuwy; css Kfitiar; rspsT mirjjhYk; kP Lk; gbfqfs;
N hd Y pud .

nrwikpf kwk;eRj fi uyfs;

,Jd njtpth fiwyfsp; xU tifgghhFk; ,ttifgghh xNu msT fi
nttNWmsT fiwmghUis nflret ,U fiwyfsp; xggPL nrwptf; F
jhez khf > cddpk; ,w bt Ftisfs; NeR nfhffggltssd. ,w L
ePuAk; eP mUedfpha; mjp; xdW kwhwdiw tp mjp , dggh
pha; vdys ,jpped ePvdd mwhpa? vejf; Ftis NeR mj
mJd kwnwhdiw tp rhffi u mjpkhff; fyedJssd. vdgi j
Nehffiy vithW ntspgljJdtha? rhffi u mjpkhi css Ne
vdW $WN hk; Mdhys xU N japyhsh ,jidr; ‘nrwd kpejd’

fi unghUi s Aksfi wggh dAk; nfhz | , U
jg,mjrb ms T fi unghUs; cssNh(ngg;bt msT fi
,vdW<>v1|y Fiwej msT fi unghUs;c ssN h mj

J fiwyfis xgghk; Nghl >
wghdy) mji d nrwdkpf
id eRj fiuy;vdWk;

fiwyfis>eRj kwk; nrwdkpf fi uwyfs; vd NWLjJtJ xU gz G rhej
FwaPhFk; ,J fiuyg;fiuvedss fiunghUsp;Jdyypakhd msitf; Fwagj piy.
, 6f NWgh hdJ epkyml b jpNghdw , awgay; gz & s; %y k; mwagglLf o wd.

fiumpd;
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fi wghdp; fi laf$ba fi unghUspl;
fi UAK). , ej vyiyia milak; NghJ
jyhh Nhfg Lk,flmghUshdJ fi uahky;
ghdp ; fluaf $ba fi nghUsp; msi t
Ak;f U pd ; vd gd vttsT fi unghUs ; Fwogp't
j Wi hd mst PhFk;

, mOjjjjg; 100 fp fi wghdy; fi ueJ njtpba
fi unghlUspl; fpikisp; vz z pif mjd; fi uympd;
; 100 fpeRy> 36 fpNhoak; FNsh u fi ueJ njtpba

fiypd;vdgi j got Uk;rkdghil nfre L fz ffpyhkl;
Fi g _fi unghUs g ; epwxloo
fi ugghdp;ep w

25°Cy ;100 fpeRy;gyN Wfi inghUsfsp;fi ypd;nfhffggl tssd.

ngah; t hagghL eRy ;

fhyrak; fhgNd 1 ; CaCOy 4 00013

N hoak; FNs h uL NaCl; ; 36

mkNchd @ h NH; 5 w 48

Nhoak;i = luifi] L NaOHj 5 g 80

N fbak; QNN KL NaBr; 4 g 95

N hoak; mNah | L Nal, , 184

fiupid gh pFk;fhe ps;
xU fi inghiUsp;fi ymid %dWKffp fhe ps;jRhdpfowd. mitfshd.

1. fi unghUs ; kwik;fi ugghdp;jdi k
2. nt ggepy
3. mOjj k;

fi unghUs ; kwik;fi ugghdp ;j di k:

umdys> fiughd;, kwk; fi inghUsp; jdi k Kffp ggqF tfpfp. eR
ngUkghdi kahd nghUlfi s fi o Fk;jdi ki a nfhz bUejhYksry nghUsfs; eRy;
fiuwjgiy. ,jidNa Njpayhshis; fi yp d gww; Fwoghk; NghJ  “xjj
fiunghUlfs; Xxjj fi gghdy; fi u p ’(Like dissolves like) vdfpwdh
fi unghUSTfFk; fi wghDfFk; ,ilNa xw k fhz ggLk; Nghd jhd; fi wy;
epofp. c jhe khf> ri kay; c g6 Ki dTWk; Nhk; vdN ,J Ki dTWK;
fi ughdhd eRy;vspy;fi upd.
mdJ Nghy Nt Ki dTwhr; Nhkqgfs; [ [ p; vspy, fiupd.
cjhz khf>jhy; fi ufgglt nflﬂg i wr; NHhkqgfs; Ki dTWk;
fiuwghdy; fiujgiy. mdNghy X ; KidTwh fi wghdp ;
fiujpiy.
nt ggep y :

1. jotjjy;im kafsp;fi uypd;
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nghJt hf  nt ggep
fi y pd; mj php

mjp msty;fi

nt ggf nf hs ; nray wap >nt ggep y mj
nt gg ¢ kp; nray waly >nt ggepy mj

U md ;
h  Fkpps; thpIWd.
o fiupd; Fi

eR ho; c appiqf s; Fs iy ngN rqf sy ; mj pkhf
eRpyfsyg; mjp msT Mf] pd; flue.,lssJ

Mf]lbdldflupvd mjphbt .
mOj j k;
thAffis fiuwghUsht nfhzt jpt fiuwyfsy; kILNk mOjjjjo; tpsT

Fwogbjjffjh , Uf Fk; mjphoFk; Ngh) xU jptjjg; thAtp;
fiympd;mjphdtpw .

t PAffi s fiunghUshf nfret jpt fi wyf{fSfF rg vihjJffhHiLfs;Fspghdqfss
t PL c gNahf mkNkhdph>ghkyp ; Nghdw t fs;

A vdey vdd vdglek;>f|Lryg;CSS $Ws; kwhk; mjd; ti ffi sAk;
ngnghyhd Njppdfs; fi uwy; epyapyNa epofpwd. vdN >
fiuyfspy; flugg y; fiuvlss fiuwmghUsd; rpmahd msit mwe
tjd; %yk; mjy; epOk ; tpsTfis edF Mua ,aYk; fiuyp; css
rhahd mstpd FwogwE ehk;nrwd vdw gijij gadgljdf piak;

nrwd vdgd “nfhiffgglt fi wyy; myyd fiuwghdy; fi uvedss
fi unghUsp;msT” vd ti vaW{ggLfpud.

fiuwypg;ntwpd mstp gyNWKiws;cssd. ek;, gF epw rjt Pk; kwik;
fd msT rjt Pk; Mfat wvi w gadgLjjpxU fi uwuyp;nrwppd vithWifz ffpyhk;
vdgi jf;fhe Nghk;

epwrjt Pk;

epwrjtpPk;vdgd xU fi wyg;css fiughUsp;epw a ritpPjg;Fwpjhy;md
ot f

mffi uwyp;epw rjtpPk; vdgng, ,Jd jr K fiughUi s Aks |
nfhz t fi uypl nrwpt Fwbf gadgLfpw.

fi unghUspd;epw

fiwyp;epw
fi unghUs p;epw

(fi nghUsp;epw+fi ugghd ; ep w)

P 1t lggh d Ak;

epwrjtPk;= %100

x100

epwrjt Pk; =

cjhz kK .5% rhifi u:fi wy;vdgd 5fprifi u a>% fpeRy;fi 4y fplfFk;
fi'wy;MFk; fi wyp;nkhj epw 100 f pMFk;

toffkhf epw rjtpPk;vdgd w/w vd FwbfggLfml. ,J ntggepyi ar; rhhejJ
myy.
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fd msT rjt Pk;:

fd msT rjtPk; vdgd xU fi uypg;css fiuwmghUsp; fd msit
Fwjhy; md mffi wyp; fdmsT rjtPk; vd tluanfggprw
flmghUs kwWk; jptf; fiuwghdf; nfhzt fiwyfspg; nrwt
gadgLf|wJ

fi unghUsp;fd msT

fiwyp;fd msT
fi unghUsp;fd msT

(fiunghUsp;fd msT +fi wghdp ;fdmsT)

fd msT rjt Pk; = x100

fd msT rjt Pk; = %100

c jhz khf 30% fd msT vjjdhy;eRfi wy;vdgd 10 kgpvjjdh y 90 kypeRy;
fiugd ngwgglk;fi wiy Fwhfpu .

nghJt i fd msT rjtPk; vdgd v/v vd Fwhfgglfpd. fd msT rjt Pk;
ntggepy mjphdpFk;Ngh) Fi wipd. Vnddy>jpt qfs;ntggjjhy;tmwi | Ak;

mdwhi thot y; ehk; gadgLjjf$éba jpt kUeJfs%Syrup), thafOTk; jptgfs;
(Mouth wash), G U ;j Lgghdfs; (Antiseptic), t PL ¢ gNahf g; nghUl f s > f plkehrp ps ;
Nghdw fi uwyfsg;css fiughUsp; msTfs;v/v vdw gjjjhy; FwogbgglLf pw .
mN Nghy; fsiE@s; (Ointment) mkyePfpsy NhgEs; Nhdw wwmy; c ss
fi wyfsp;nrwdfs;w/w vdW FwogpggLf pw .

eRmp ¢ gff s ; kwk; gbf ki fy; eR

madp;Nhgfi s eRy;fi yJ njtpba fi uwiy c Ut Hf

eR %yf$SWisf; fthed> Fwogbt Njp tppjj

nfhsfpwd. , eepol eRmpk; vdgglLk; , e madp; N

fi wyy; ,Ue) Fwoggpt vz z pi faghd eR %yf$W SId,NheJ gbfkhfp\u
, e 9;gbfqfSId;fhz ggLk>eR %yf$Wsp;vz z pi fNa gbfkhffy;eR vdgglLk;
mjji fa gbfqfs;eRma c g s;vdgglLk;

, ggbf ¢ gi¥i s ntggoglj J k; NghJ >mi t gbfkhffy;ePu, oeJ gbf c Ut wy hf
KhWhglwd  kwi\k; epij ,of fowd ( emKss cgsh ,Uety) rp
nghJt hd eRma c g s;nfhLffggllssd.

nghl g; ngah IUPAC ngah; %yt$ Wt haggh

e tphahy; (kap;|fhggh (IT) ry Ngl ;| CuSO4.5H,0
Jjjk) ngdth ° I'NU;

vork; c gi nkf d Pak; ry Ngl ;| MgSO4. 7H.0
n"_gith ° ITNJ;

[ ork; fflvrralTNJ ry Nol ;| CaSO,. 2H,O
| | ;

grir tphahy; UKG (II) ry Ngl ;| FeSOs. 7H,0O
gth ° TN

n
ntsis tphahy; ro; ry Nl ;| ZnSO,. 7H,0
n_gth ° INJ;

fhgghry Ngl ;ngdthi © | NU ; CuSOs. 5H2O (et phahy ; mny kaydijj

e? tphahy;c gogy; | eJ eﬁ‘%yf$Wfs cssd. ,jd kKhf fy; eﬁ%yf$Wfsp|
z pif IeJ>e?epvfhggh ry Ngl ; ngdlhl INJ;gbe j nkd t Hf nt ggaglj J k;

l\th>Ie;J eR %yt $ Wi s , oel ep\kwemwfr‘ggh;ry[\gl;Mf KhWF pw .
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epkwi> eBw f hggh, ry Ngl ;¢ ggy;ry JspeRb dr; Nhf Fk; Nghd myyd Fspi pFk;
NghJ ¢ gghdJ kP Lk; el ew eRima c gght kKhW pw .

nkf dPak;ryNgl;n° gth ° | N ; MgSO.. H2O (vgrk; ¢ gi3:

vgrk; cggpl gbf khffy; eR %yf$Wsp;vz z pi f VO. nkfdPak;ryNgl;n gth
i TN J i nkJt hf ntggggLJJk Nth VO eR %yf$Wf|s , oeJ ebBw
nkfdP[ak ryNgIlhf KhWE pw .

eBw nkfdPak; ryNglby; ry JspePu; Nh Fk; nghOJ myydJ Fspt pFk; Nghl
c gghdJ kP Lk;eRma c gght khW pw .

nt ggep yags>tspz tyf;
[ Ki

W@Rkjd ki ag; ngws s d.
y. ,jjifa NHKkqfs; <Lk;CW}®Rk'Nrt<qu'
gLfldwd , 99z gpF <k;c WRR y;vd W ngah

Rk; Nhkgfs;c yh Jk;nghUshf gadgljjgglLfowd.
S,

b

. ml hryg@\hd; mky k; (H2S04)

. ghl gu ;ngz thii] L (P20s)

. Rt Rz z kG (CaO)

. rgpfhn[y;SiOy)

. eBwv fhy rpk; FNs hi uL (CaCly)

;e warp;fiuy;
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Ngh
walr b ;

ry Nhkgfs; rhhhiz  ntggepya ; FhwW d; nj HhG nfhsSk
mjigyss <Uij cwlrp KOt J [ . mjji fa Nbhkqgfs; <k; c
fi uAk; N'hkqtfs; vdgng,,ggzg ; ;f1 U y;vdWk; ngah

<k; c wlrp; fi uAk; NFhkgf s ; mt
flueJ njtﬂ)baf fluly cUth‘Ff
,Uka;#oe;i)yfs;
1. Fi wej ntggepy
2 mip tspkz by <uggj k;

cjhez tkf>fhyrmk; FNsh ul (CaCl), Ntbak; i * Ighi] L (NaOH), ngh t rpk;
i luhfi] L (KOH), kwk;/ nghi; FNs i L (FeCls).

<K; c WRIRK; N hkqgf s ; <k;c wlrp;fi UAK; Nhkqgfs;

rjhiz  ntggepyays> tspz lyf;irhihez ntggepyags> tz gz lyf;
fhwMd; njHhs nihsSk; N [fhwMd; njAhS nfhsSk; Ngh
;mgss <Uij cwQRp. Mdhy;mj¥ss <uij cwlrp;fi ufpd.

P ujpiy

!
yf,thWd nj W hG nfhs S k; 'y T FhWM d; nj ARG nf s S k;
jdbila ,awpy; epyi a , awgay; epyi a

i@ kgfsh N h>
Lfpind.

fiypd; epwrjtP kwh;fdmsT rjtpP fz fFfs;

1. fi ym d mbggi lanff;nfhzt fz fFfs;
1. 298 K nt ggep yay 15 fpeRys> 15 fpfi unghUi s fi 4y J xU nj

t
]tittrmjambtgguw- mN ntgg epyap; fiughdp; fi uy
Z 4

bba
df

fi ughdp;epw =15 fp
fi unghUsp;epw=15fp

1 nghUspl:fi ;= _fi unghUs i ; epw

fi ugghdp;epw
fi nnghUs ol ; f i qm;=£x1oo
=10fp
2 303K ntggepyap; 60 fpeRy;vitsT epwAss nghthrpk; FNsh u fi ued
njtppba fiwiy cUHKFk? mN ntggepyapy; nghthak; FNsh ubd;
fi umd;37/100 vdf;nfhLffggllssd.
By

) Rl
100 f peRy;fi ueJ njtpba fi wiy cUth{fj;Nitahd nghlhp@ak;
FNsh ud;epw=37fp
60 feRy;fi veJ njtpba fi uiy

cUthfj;Ni tgng;=%x6O
ngh t rpk; FNsh ubdep w

x100

=222fp
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. 30°C ntggepyay; 30 fpeRy; fi veJ njtpba fiwiy cUtHfj; Nitahd
N hbak; FNs h ubd; ep w vdd? 30°C nt ggep yap; Nhabk; FNsh ud; fi u pd;
Hfp
j BT

30°C nt ggep yay > 100 f peRy;fi uAk; NFHbak; FNsh uL = 36 fp
100 fpeRy;njtpba fi wiy cUth{j;Nitahd Nhoak; FNsh ud; epw
=26 fp

0 fpeRy;njt pba fi wiy c Ut hitj;

N it ggLk; Nhbak;
FNs h uod;ep w

_36x50
100

=18fp
. 50°C kw\k; 30°C nt ggep yap ; Nhbak;i el N bd;fi u pd; Ki wNa 114 f pkwik;
% fpo0 fpeRy;c Ut hd njt pbaf;fi uiy 50°C y; , UeJ 30°C nt ggep yfF
Fs@lbk; Ngnd fi wyp; , UeJ ntspawwglk; myyJ t Bgbt hFk; N hbak;
i el NM;cggo;epw af;fhz f.
j RT
50°C nt ggep yapy ;100 f peRy ; fi uAk; Nrhbak;i el NU bd;ep w 114 fp

50°C nt ggep yay ;50 f peRy;fi UAk; Nhbak;

. . 114%50
i el d;epw==
Nl bd ; ep 100
5 fp

mN Nghy ;nt ggep yay ;50 f peRy;fi uAk; N hbak;
: : 96x50
i el d;epw==
N P 100
=48fp

50°C y: , Ued 30°C ntggep yfF Fs@lbLk; Ngh) 50 fp ePu; nfle
njtpba fi wyp; , UeJ ntspawgglLk; myyJ t Bgbt hFk; N hbak; i
epw=57-48=9fp

ii.epwrjtPjij mbggi lahff;nfhze | fz fFfs;
1. 100 fpeRy; 25 fprhfiuaf; fiugd xU fiwy; jahdfgglfpd.
fim_mghUsn;>epwrjtPjtjf;fhzf.
j RT:
fi unghUspl;epw=251fp
fi ughdp ;ep w =100 fp
ep')wrjth;=:f|_ungmsnfepwxmo
fiuyp;epw
fi unghUsp;epw
(fi unghUs g ;ep w+fi uigghdp ; ep w)
25

© 25+100
=2—5X100
125

=20%

epwrjt Pk;== x100

x1
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2 25°C ntggepyapy; 100 fpemys 16 fp Nhbak; i * lehfi ] L fi uffgglfpw.
fi unghUs : kwiMk;fi ugghdpl;epw rjt Pjijf:fhe f.
j BT
fi unghUsp;ep w (NaOH)=16 fp
fi ugghd ;ep w (H2O)=100 fp

fi nghUsp;epwrjt Pk;
ebwrjt Pk =— flmlghUspll,epw |
(fi mnghUsd;ep w+fi wghdp;ep w
_ 16x100

16+100
_ 1600
116
fi unghUspp;epwrjt Pk;=13.79%

x100

fi gghdm;epwrjt Pk;=100- (fi unghUsp;ep w rjt Pk)
=100 - 13.79
=86.21%
3.500 fpfiwypy; 10% (w/w) : Abah eR; fi wi yg; ngw; Ni tahd Ahah d;
epw a fz ffhf.
j R
erbwrjth;=fi unghUs o ; ep w

fiwyp;epw

%100

w fwneller Henm

10 = 500
) 10x500
Ahaht o;ep w =
Haht o ; ep Y00

Nitahd ARah o;ep w =50 fp
iiifd msT rjtPjij mbggi lahkff;nflre | fz fFfs;

1. 35 kp/p nkjjdhy; 65 kp/p eBId Nhffgglt xU fiwy; jahpfgglfpd.
fiuwyp;fd msT rjtpPjijf hzt

nkjjdhyp;fd msT =35 kpyp
eRd;fd msT =65 kpyp
: fi unglUsp;fd msT
fd msT rjt Pk; =
PR = Sy g fd msT
fi unghlUsp;fd msT
(fi mmghUspd;fd msT +fi ugghdp ;fdmsT)
35

rit Pk; = x100
Jtp 35+65

x100

rjit Pk;= %100

35
rit Pk; = =—=x100
)Pk 100
=35%
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2. 200 kpyp 20% (v/v) vjjdhy; - eRfi uwyy; css vjjdhyp; fd msitf;

ijdhy eRfi wyp;fd msT =200 kpy p
fd msT rjt Pk;=20%
, fi unghUsp;fd msT
fd T rjtPk;=
msT rjtp fiwyp:fd msT
2Ozvudf‘y;ﬂ;fdmsT
200

x100

x100

.. 20x
vijdhy;fd msT :T =40 kpy p

epdtg nfhsf.
,w L myyd mjwF Nkwglt nghUl fsp;xU gbjjhd fyit fi uy;vdgglLk;

eH;fi wyfspy;ebfhdd fi wghdhf nrayglLf pd.
eBw fi wyfspy;ePu;jtpkwdt fi ugghdh nrayglLfpd.

xU Fwogbt ntggepyay; vefj xU fi wygs NKYk; fi unghUi s fi uff
bahN h>mffi wy; njtﬂ)ba fi wy;vdgglLk;

yags njtpba fi wyp; fi ueJss fi unghUspg; msi t
unghUs ;msi tf;nfhz | fi uwy;njtpth fi wy;MFKk;

gbt nt gg?p
; |

pyags> njtpba fiwyp; css fiuwmghUsp; msitf;
fiuwmghUi sf; nfhz I fiwy; mjp njtpba fi uy;
Ki dTWk; Nhkqfs;Ki dTWk;fi ugghdy;fi uf p .
Ki dTwhr;Nhkqfs;Ki dTwi;fi ugghd;fi uf pw .
nt ggk;nfhs;nrayKi wag;nt ggepy mjphdbFk;Ngh) fi u pd;mjphotmpd.
nt ggk;c kp;nrayKi wagy;nt ggepy mjphdFk;NghJ fi upd;Fi wpw.

epw rjtPk; vdgd> xU fiuwyg; css fiughUsp; epwia rjitPjijy;
Fwpjhy;mJd , ffi uwyp;epwjt Pk;vdgglk;
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myF 10
Njppdfsp;tiffs;
mwk f k;

efs; WEAN  fwwejJ Nhy; , ,gioa ghzgls;cilef Gp
N'jgp z g s ; ¢ Ut hf gnd . , yyJ ntsgGyv Mww ; myyJ
celjy; %ykthh ellngwy ; KOt Jk;

gwvaj hFk; c qf Sila mdwi ; i b f he

dk; kwik; RmW# oy ; eyd; NgZ | ' ;

Gpy;, dwai kah J. vdN Njpp

eAmyydJd fhwMd;nj Gnfhs S k;nghOJ , UkG vd ; J Uggbf f pu ?

Bfs;czZKk;cz T nrhghdk; mi Itjd;
yag;bJeJ CltrrjJdffis

z ngW o wd . ;
Ugg;t»ffpw.vdl\t ,ttidjJdr;nray

| gLk; nghUs fs; mldj.,lk N W g gprde. vLj J f

gl Nuhy ; vmkNgm mjy; mlgf@ss i ° _ fhgd; 1 1 MfirL
,kh/w\ggLfld . L ogh iy ' kwik;  ti f

tph phghk;

xUNjppd ei | ngWk; nghOJ epotnjdd?

xU Njppdap; < gLk; %y f$Wsp; mZ ffs; myyJ
Jdbqfskmwal kffgglL Gm %yf$Ws;c UtHhpwnd.
mZ f{SffplNaahd gpz gFs;cile)] Gma Njpgpz gFs;c Ut ifpdwd.

gpz gGcilAk;nghOJ Mww ;c wQrgglf pd . mN Nghd W gp z g6G ¢ Ut hFk;
NohJ Mwwy int s ggLf s (c kpgglf )

Njppdfs;vtthW Fwhfgglfpwd?
d;MfrpDId;tpdCeyd fhgd;i | MfirL kwk;ePy ;jUfpd. ,ttpdia
hW Fwggpt hh?
bdapd thyij rkdghhf f8ffztthwWw Fwhfyhk;

;—fhgd;i | MfirL +eR
dglnghUss>tpd tpsnghUsfsp; Njp,iaigj;]j
cﬂapl gz (i s gwip mwa mJ N jp; rkdthf

Ni‘kqfs (tpdgL nghUsfs)> m
; nghUsfs; (pdtps nghUs f s )
mk@ FwahdJ tpd epOk; jpri af;
bdi a golt UkhW vOj y hk;
CH4 + O2 — CO2 + H20
kaww N jp; rkdgh hFk; Vnddg; nghUz i k momht
hmorbethahJ xU ijtpdapl %Yyk; @ mZ
. khwif Njp tpd %yk; gyNW topsy; mZ
j§o Uthfyhk; vdN  xU N jp; rkdgHby
fAkKs tpd tps nghUsferss mZ
k; Nk\wfz I rkdghby;i * Id d; kwik;
,yty. , jid rhp nraAknghOJ
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CHy + 202 — CO2 + 2H20
NkYk; xU Njp; rkdgnhdJ mttpdapg; <LglLk; nghUsfspy; , ayepyi aAks
tpdei IngWk;#oepyfisggma tpuijAk;jUfpd.
CH4(g) + 202(g) - COZ(g) + 2H20(g)
kPN d;Mfrpd;fhgd;i | MfirL eR

“rkdgLjjoglt Njp;rkdgh vdgd xU N j
Kwik; tpd tpsnghUsfsp; , awgay,; ep
#oepyfis FwhFk;vsma (Fwog3 FwaPhFk;

ppdapg;Njp,i aGtpdgL
yi k kV\N\k;tpd ei | ngW\k;

xU Njppday; dglk; nghlUsfsp; epy kwhk; ,awgay; epyi a xU
|l g FwhFs; RUff FwaPfi sg; gadgljjp Fwagpy hk; VLlIffHHf>
i@ k ngHtrrpk;>eBId tpd Gwed nghthrpak;i * lufiri |Aksi ~ 1y d Y
t PAi t Ak; j Ufpd. t{pd rhej midjyJ jftyfSk; feffztthw

s j
Nt j prkd gH by ; Fwbf ggLf plwd .
2Ks) + 2H200 — 2KOHag) + Hog)
FwaP

___epyik myyJ ,ayepy
j B Kk;

ehkk;

thA

eRtfi uy,

wb f ggLf ol wd
; eki kr;

t hU tpdAk;
gLk; t pKKk;
, mZ ffs; vttt hW

tpdgL nghUsfs; ,i z e xU Nhk; c Ut hFk;

tpd MFk; ,jid 'nfhFgGtpd" myyd ', i aG
tpd" vdW mi offy kw\k:; 'B" ,izeJ "AB" vdw NHkk; ¢ Ut if Fk;
Nhif tpdapg; nththd tbt k;fRo nfhLffgglblssd.

vihjJffhHti:i  ldd;thA FNshhId;,izeJ i 1y d;
FNshi ot hAI t | Ufpw.
Hag) + + Cl2¢) — 2HClgg)

n%Uspl; jdi ki ag; nghUjg NHif tpdfs; "%dW tiffsh"

k:+jdik; — N hkk;

; XdNMMIhdW i zeJ xU NWKjijj; .o, ttif tpdfs;
KWWK MmNy hfgf SffpliNa myyd ffpl Na ei | ngwyhk;

1. jb fejfk; (rygh MfrpDId; ti - if il MfirL
,ttpdap;, UtpdgL nghUsfS kl;m ; X
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H@Id;,iz Ak; ghd>cz z j;jFej Nhbak; F
nghUsfsys> xdW c Ny hf k; (N\Fhbak)> kwnwde

2Nags) + Clag) 2NaClg)

hbf:

golt Uk; mlttlzag; nf hLf f ggl t
rhjjpkhd $Lif tpd myyd
nraagglt tpdfis (rkdghil) vOJdqgfs;

c vHagfs;
Na, K, Cs, Ca, Mg

k; +jdpk; > Nhkk;
fif NREf tpdaysxU Nhkk;kwowhl jdijdld;Nhed xU Gp Nbkjij
f :

biu FNsh u> FNst®1d; ,ize) gH gd ; ngz th

PClaqy + Clag — PClss)

Upday; ,w L Ntkqgfs; Nfed xU Gp NHGi] o UtHFfgnd.
pdag; rgpfhd; il MfirL>sfhyrpk; MfirLid; tpdCe) fhyrak;
rNI;IJ,JUfrwJ
SiOz) + CaO) — CaSiOys)

apy; ep Ok; ngUkghyhd Nhif tpdfs;ntgg c kp;tpdfshFk; Vnddy»
@ gpz g@s;c Ut hfggltjhy;mjip Mww;nt ggkhf nt s @pgglfpw .

; xU  Nhkk; rp j Tww myyJ mjwF Newglt
rpTWk; tpd rpjTtpd ; ,ttpd NHif tpdf
MFKk; xU rpj T tpdap;ngh)t ;FRo juggl Lssd.

tpdap; xU Kffm e;boT>gpz [ N ahFk; vdN ,ttpdap;
gpzgds; cila Mww; Nitggl hw gadgLJ;gng; Mwpy @ ;
' ' erTtpde'%thl ; o f ggLf o wd

Rt wy ; nt si sabff eW; Rz z kG fi wi yg; gadglLj Jf dwk; fhyrak;
i lufirL>fhwvy;, UFFk;fhgd;-il — MfirLlid;tpdGC fhyr[ak
fhigNdl; c Ut f pnkyyma glykhi Rihspy; gofpd. ntsi sabjj
myyJ %dW jpaqfsy; fhyrpk; fhgNdl; RRHSFF xU kﬁ)k@gﬁ
jdi ki aj;jUfm. Rz z k(X tyyp;(khhgs) N j pt hagghh CaCOs
Ca(OH)2(aq) + COzg —CaCOs) + H2O
ek ; fhgd: fhyrak; eR
Rz z kG il -MfirL fhgNdl;

ntggr;rpjT tpdfs;

,t1if tpdag;tpdglnghUs;nt ggjjphy;rpj TW p.
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vihjJffHL: nkhFhp (I) Mfi ] L ntggjjohy; rpj TWN nkhFhp kwk; Mfrpd;
t PAt f khWrpWd . ntggjij vihjJdf;nfre b ,ttpd epotjhy;,d ntggr;rpjT
tpd vdgglfmd . NkYk;, ttpd>Nhjjyple) jdik; / jdik;rpjtiljy;vdw
tifiar; rhgjd. mjhd nkhFhp; Mfi] L> nkhFhp kwk; Mfrpd; vdw
jdpqgfstr;rpjtilfpd.

2HgO) O M5~ 2Hgq) + O2

,J NghdWs fhyrpk; fhgNdli | ntggogljdk; Nghd> md  rpj TWV fhyrak;
MfirL kwiWk; fhgd; - i | Mfirlhf khWipw. ,ttpd NHjjyRed Nhkk; /
N hkk;vdw ti fi ar;rhhejJ.

CaCOss) O T~ CaOgs)+ COx)

ntoggrepj T tpdfsy; gpz QG‘IS C||QQJWF nt ggk; jugglbfmd . , J Nghdw
nt ggj i | CW}@Rk,tpdeS 'ntggnfhs;tpdfs) vdyhk;

hf I\Hbak FNs hi uL f.uyg k|nl i
i TWW ¢ YK Nhbak; kwik; FNs hhol;
,gFgG vd gglLk;
2NaClag O'M™7 . 2Nag) + Clog)

, qF Nrtbak: FNsh u> NHoak; kwitk; FNs hhal; vdw j d iqf s KhWE il . vd N
hkjjotie) jdmk;-jdik;vdwti fi ar;NhejJ.

tq
rp i s epojdk;kwopwhU ti f Mww; MFk; vLj Jffh
EP xsngknghOJ>mJ roj TWN rgthc Nvhijij Ak>G\U’kpi,
sphdJ ,repjit epojdtjhy;, ttpd "xsprpjT" vdgglk;
2AgBr [ P, 2Ags) + Brag)

, e ryth G kL, JTk; Nhjjyped jdpk; - jdik; vdw
rpj TWy:ti ffF vijJffhthFk;

gngahrrpt pdfs;

d xU jdk; kwhk; Nhkj jmfp | Na ef
X jdpk; kwnwhU Jdrﬂ;hy , ' gnga
;jUfp. xdwi w, | gngahrrpt pdfsp;

of

hr
n

hFk; mi t tpdglLk;nghOJ

j
rp miled Glla N hj i j Aks
ththd t bt k;t UKhW.

F)
S$
Ak

jdik; 'A, MdJ 'B' vdw jdijij mjDila Nhkkhd BC-age) ,|gngahrrp
nrafpw . vdN ,J xwi w, I gngahrpt pd vdggLfpd.
Jjjehf c Nyhfjij i INDFNshhp; mkyjjp; i tfFk; nghOJ i~ Iy d; thA

ntspfpw. ,qF i ldd; Jjjenfjjhy; ,Igngahrrp nraaggll Jjjetf
FNs hi uLcUthf;wJ

an + 2HCIM > ZnCIm +H

2(9)

Fe{Sl + CuSOM_“ — FeSOm,dq' + Cu

(S)
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fhggh IIryNgl bd; eRfi wypg; xU , UkG Mz pa itfFk; nghOJ , UkG fhggi u
, l gngahrpnraf pw .

tpdglnghUsfsy; NWglt NH|f %yk,,JNgml W gy
i tff KbAk; Mdhy; mi t nayyhk; ei | Ki wap; el fFk
N y[dfis nfre L tgff KDbAK; vLj.;Jfthhf f Bf
fUJN hk;

N W t
7,yt
fz i

Kiy; tpday; Nhak; FNsh wype) : , , lgngahrp
nraaggLfmd. ,wthk; tpdap; ' , g@i Wy pled
, lgngahrrpnraf pu .

, Uil Nhkqgfs; t pdG@k; nghOJ mt wwd; madps; ghkhwd; nfhss glkhdhy;
mttpd ,uil ,lgngahrpvdoglfml. xU Nhkjjpi; madp kwawhl Nhjj ol
madphy; ,1g gah'rp nraaggLf pd . xNu kh ppo ki ; R kfs; nfhe | madis ;
ghichwp ; nfhssggLf|dwd mjhtJ xU Neh; madpkwnv\/nU Neh; madyahy,, Igngakrrp
nraaggpr\U ,jjifa tpd "nkIthﬂ)@ tpd" vdTk; mi of f ggLf s . [
| gngahrrpt pdi-a got UKKW Fwagpy hk; ,
xU ,uil lgngalkrptpd el IngWM jw>tpdtpd nghUsfspy;xdWt 8gbt hf
, UFf Nz Lk; myyd e ,Uff Nz Lk; ,tthwf ;U tifahd ,Igpgahrp
tpdfs;cssd. mitahd:
1.tegbt ffy;tpd
2 epepyahffy;tp
f

d
NHif tpdfFksrpjT tpdfFk;,i INa css N Wfs;

NHif tpdfs; rpjT tpdfs;

xd W myydJ mj wk Newgl b [ xwi w tpdgl nghUss xdW myyJ
t pdgbLnghUsfs; N hey XW w| mj wfF Newgl | tps nghUs hf
t p s nghUi S],|Uk rpjffoglfmpw

Mwwy ; ¢ kpggLf pw . Mwwy ; ¢ wdr ggLf

tri)dgL nghUsfs; jd@mgfsh N hs|t p dglLnghUs ;xw w N hkkhFk;
Nhkgfshf N h, Uf fyhk;

Bgbt hffy;t pdfs;

I\H*kqfspl eRfi wyfis fyfFk;nghOd>mi t 1t
snghUS ks eRy; fi uAk; xU t p snghUS k; N hd wal

d vdgglLk; xU tpsnghUs;thbthf Uggjhy,,ttl
d vdggLfpw .

t
t
t
t

u
P
P
i
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vLjJffHLH  nghitrpk; mNahi 1L kwk: nyl; ielNibd; njsphd
eRfi uwyfi sf;fyfFk;ngh0J xU ,di!l ,lgngahrptpd el ffmd.

, qF nghthrpKk; nyl;c NyhH Kk; xdi wnahdW , I gngalkrpnray nfre L kQrs;
ew nyl;mNah L Nhjij jUfpdwd.

eLep yahffy;t pdfs;

cqfSila Ke;Ja thG‘sg xU mkg Kks fhKk;vit W WtpdgLfadwd vdgi j
fw@Jffmﬁs,, , lgngahrrpt pdfF kwawhU vLj J ffH EHFK; , gF xU mky Kks
fhuKk; tpdGe) cotk; eBk; fplffpwd. ,ttpd eLepyahfy; tpd
vd gL ;wu Vnddpy; mkgKk;>chKk xdi wnadeeLepyahffrb nf hs{pwd.

sl | + | smp | — ey o+ | BE

N hbak; i Ir,h‘t]L kKWi; i INbh FNshhp; mkpy jva

eLep yahffy;t fF xU vLjJffhthrk; , q; Nbak;>| g id i
mkyijjp el I gngahrp nratfp. ,jd; tpsth Nhoak; FNsh u
eLep yahd eﬁy;fi uAk;c oGfplffpu.

NaOH_, +HCl_ — NaCl_ +H,0,

, N Nohy ; mkiNkhdpk; i~ lofirL vdw fhik;i el hd; mkgjJdld;tpda@k; nghOJd
mkiNckhd @ k;i el NU ;vdw ¢ gCkseBk;fplffpw.
NH,OH_ _+HNO_ ~— NHNO_ +HQO

3(aq) a " 3(aq) 27

(aq)

vipy;tpdfs;
xU vhpy tpdag;>tpdgL nghUs ; kp Tk; tpu hf MfrpDId; NheJ vhe xdW
myydJ gy Mfi rLfi sAk; nt gg |\/|WW| yAk; jUfgdwd. vdN x U vipy;tpdap;
tpdgL nghUsfspy; xdW MfrpdhFk; ngnghdt kahd vhpy; tp')dfs; nt gg
Mwwy ;  %yqfsH ekKi la mdwhi thot @; nrayghfspy; gadgLfpwd.
vihjJffHth ekKila tBfspy; ri kff LPG vdgglLk; jpt khffgglt ngl Nhypa
t PAi t g; gadglLj Jfdwk; LPG d; gFjpnghUsfs; MfrpNdhL NheJ vhbjhy;
nt ggKks jPRt h yAk; cz ihHpgdwd. LPG vdgd ONughNgds gi\dN d; kwik;
gy@; Nghdw i INhfhgd; thAffsp; fyitahFk; midjJ i | Nuh
fhgdfSk;MfrpDId;vheJ fhgd;-il-MfirilAk;ePuAk;j Ufpdwd.

l\k\LAJ/$\Ma tpdag; ntggk,cUthtJhy J xU ntgg c kp; t pdahFk; Mfrpd;

jhy; ,J NkY k fn{)l\watpdath vdN vhpy; tpdia ntgg ckp,

N Ut
Mfrp Ndwpk; vdy HK; th,c Ut hdhy;mji d vhpy;vdf pwmk;

dfss i o fw | el ti fahd tpdfsy; mlqgFk;
ttpdfis gmwNYK;gyNWitpuwfis tpffkhf cqgfSila cahtFgdsypy;
fw , UFf&RRf s ;

tpd ei IngWk;jpriaf;nfre L tifggljdjy;
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; Rapwp xt nt WU ehS k; vz z ww khwwgts; VWwgLfpgwd vdgd c qf SfFj;
me; khwnaf s ; epe;LkI‘dltah'? jpt epyap; css eR- jpl epy
ciwipd. gdpflb c Ufp ethf khWpw. vdN ; vdgd
,J epej u khwnkyy. ,J xU , awgpy; khwik; , awgay; khwwgfs;
sth Mdhy ;N j pkhwwgf s ; kBkbwngf sh? mjht J>t pd t p snghUsfs;
nghUsfsh‘ khWwkh? kuf flil vhdk; epoit vLjJfnfhsN h;

fhgd; NNhkqfs; vhed fhgd; il MfirL thA kw\k; ebf Tk;

fhgd: | MfirL kw\k; ePuAk; NhJ kuyij kPLk; ngw KbAkh? ekkhy;
ngwKbahl. vdN ,J xU epeju khwpnk; MFk; ngUkghyhd tpdfspy; tpdglL
nghUsfi s>tpdtps nghUsfspple) ngw ,ayhl. Mdhy; ry ijtpdfls
S$$
fk

k@; tpdfsht Kkhwwhk; ek; i TNgrp , aqfj; Nitah WM Yy > mj
ypjpk; madpk;uityd;>l\tjptp)de'%ykhc czIlthFfpw
vdggLk; i fgNgrp a ko Ndwnk; nraAk; N\gh , t N jppd

y hk; vd

bl

M y; C
., egpoT kp o p

kg;tpdahfpd. vdN
Njppdahdd jFej #oepyap; kP Lk e;bor nraa N ,ttpdfs;, m L
ti ffsh tifgglLjjggLfpdwd. mit kP; tpdfs KWK ; kE’htpd

fs MFk
kPt pdfs;
k@; tpdfs; vdgit kP Lk; epof$ba tpdfs; MFk; mjhtd tpdtps
E%sttriks> tpdgL nghUsfshf khwwKKbAk; xU k&; tpdia feffzthw
y K,

tpffk;

Nkwfz | tpdagstpdgl nghUs; AB MdJ rpj TWW t pdt p snghUs;'A" kwik;
"B" fplffpd. ,Jd KdNDHF tpdahFk; ,tthWwc Ut hFk;tpd tps nghUshd
A kwk; B kPLk; ,izeJ AB vdw Nhkkhf khWpd. ,J godNIKHF tpd
vdgglLk; MfN  ,ef tpd KdNAHF kwhk; gdNdHfF jprfspy; ei | ngMpw .
mggbahap ; NkwWf z L tp]g w;vej xU tpdtps nghUsfSk;c Uthtgiy vdW
epoej hYk;t pdap;nj A f

a c

fUJfphah? eP mtt hwW Upihy md jtW Vnddpy; tpdahdd ,U jprfspy;
fjjp;mtwwol st pdN fk;rkkhdj H | yiy.

fh ghl gu ; ngdthFNs h uL erTngh] gu ;bi u FNsh uL kwk; FNs hhp dj ;

Uk:tpdia vijgfnfhsN hk

v
]

i
PCI PCI ¥ Clag)

5(9)

PClsrp j TWy,;, KdNHhF i H TkPCls kwhk; Cl, iz e)J PClsc Ut hy;
gdNdHF tpdahfTk; eil . Kjyp; tpdap; Jtfjjy;
tpdahdd> gadNdHF tpdi N fkht  ei | ngWk; rpwd Ney

KdNdhf F kwik; gdNdhfF tpdap; NfkhdJd rkkhpd. vdN gldNth‘F tpd
ei lngWM jhy; PCIsKOi kahf rpjtilahl. ,J kBt pdahFks N jp; rkepyap;
Nghd PCls, d;nrwh hdJ PClhkwk; Clo-, d;nrwpt tp mjpk;

kPt pdap;NghJ tpdtps nghUsfis mit cUthd cINd ePFtJ %ykh N h

myydJ Fwogpt fhy ,ilntspg; tpdgbnghUsfi s Nbhggjd; %ykhi N h mj b
msT tpd tps nghUsfi s ngwKbAk;

2HO, «=2HO +0

2 2(aq) 2 () 2(g)

kPhtpdfs;
xU tpdapg;tpdgL nghUsfi s kP Lk; ngw , ayh tpd 'kPh tpd" vdgglLk;
,ttpd xNujprag;kl ENk epOk; mjht J KAdNDHhF tpdahf kIl LEN< ei | ngWk;
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eyffhpvipy;tp

, ttpdaw; ey
eRp d
egffhathk

kBt pd kwhk; kPh

k&t pd kwk; kBh t |

#oe pyag KdNdhf F  kwk; tpd KkILk; ei |l ngWk;
tpdfs;ei | ngWk; pd eilngwl)

KWK ; g|dN:|h‘Ftpdfs ' ; KFENC ei TngWk; tpd
j§;ei | ngWk; p dahFKk;

rkepyi a mi | Ak; ' rkepyi a mi lahl

nghUs f s ; KOt Jk;|t nghUs f s ; KOt Jk;
ps nghUsfsh khw, ayhl ' S nghUsfshf khwf ; $ bad

tpd nkdt hf ei | ng\k;

,ttpdfs;gwma gwjftyfis cqgfs;Ny;t Fggy; gbggR s ;

Njppdapg;N fk;
Jtiu erk ij;i)dfspl; gy nt W ti ffi sAks tpdgglLnghUsfss
tpsnghUsfS}ni,,aytgAk;gwwptph’g')N hk; etk;fBffzt tpdfi sf;fUJN K;

, UKG J Uggbj j v ;
czTnrhpjy;

ngl Ny ;vipy ;

gh wis;rpjtiljy;

xtnthU tpdAk vitsT Nfkhf ei IngWMpd ? kp nkdt
tpd tiuthdorggljd? vd nkJt hdJ? vd N fkhd
ha? xU t pd vttsT N fkhf ei | ngW pw vdgljj"
gww ghhghghk; Fwpj fhyjjmbg; gee xU Njp
nghU fs>cUt hFk; t psnghUsfs; Mfat wvl; msitf;
100fpik,N”gnghUs;t;i)dfFlgprU vdeUJNrk;xU
f phk;'A" kPKssJ vdf;nfhs N h;
A —1tpsnghUs;
kwnwhU ti fag; 100 fphk;'C' vdw N jgnghUs ;t p dggl b xU kz pNey j pf g; govi
2 fphk;'C' vQr@AssdJ vdf;nfhs N hk;
C—tpsnghUs;
,gnghOd mjtN fkhd tpd vdntdW
tpdgnghUs; t p snghUshf khwissdJ.
nghUs; 1 kz pNey j;tpsnghUsh
ei IlngMpd.,ej mstPL Ki wNa tp
"xU Njptpdap; Nfk;vdgd xwF
tpsnghUsfsp; ms T mny nrwp [y ;
feffzt tpdlaf fUJN hk;
A—B
,ttpdap; N fk;gdt UkhW vOJ gglLf
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N f K =- AL dIB]
dt dt
F

» g
(Ayvdgd A , d;nrwb hFk;
(Byvdgd B, d;nrwp hFk;

'vipf Fwd Ned i jg;nghWJ A, d;nrwd Fiwtijf;fhbLfmd.
Nehf FwpNeu i j g;nghW J Bd;nrwd $Ltijf;fHLfpd.

,Fwofmd . 'd' vdgd fhyjijg;nghMJ nrwbdy; Vwglk; kpr;

|nI N fk:Vd; KffmjJk;ngWMpw ?

;bkhf Uka[\th ggbt Nedjg; mjip msT tpsnghUsfs;
xU N”aryhshfF jp msT tpd tps nghUs; ngUtjwF
akhdj hFk; NcYKk; t N khdd cz T gjggLJijg tpdap;
cz T nflLNghtij jtpif KffpkhdjhFk;

g pFk;fhe ps;
k ,aYkh? tpdap; Nfjij khwmv ,aYk; vfh
jy;eRy;ei IngWij tp mkyjjp:;Nfkhf e IngWk; tpdap;
$ba Kff[afh.z;bs

tpdgL nghUsfsp;jdi k:
N Hbaks i° INhFNsrh:b mkyjJld; Nfkhf tpdCGdp. Mdhys mrpbf;
mkyjJld;nkdt hf tpd(hbp\u.

Vnddg; i | NhFNs hub; mky ks mrpf; mkgj;j tp tpdjmpd; kpfJ. vdN
tpdglnghUsp;, ayGtpdNfjtj ghptm.

2 Nag) + 2HCl — 2NaClag) + H2g) (N f khf )
2 Nags) + 2CH3COOHaq) — 2CH3COONaq) + Hag(nkd t hf)

ii.t pdgL nghUs g ; nrwd

tpdgL nghUsfspl; nrwd ; D dN fk;mjpudf . Fwogp!
fd msT nfhzt fiuyg fi [ ; msN nrwd MFK; nrwd
mj pkhf , Uf Fk; Nghl thgrbt ; sfsp; vzz pif mjpkht
frhe ggLk; vdN tpdap ;N f KK;mj ;

Jjijel Jfsfss 1 M i  INHWFNshup; mkyjijtp 2M i | NHFNshup;
mkyjjy;Nfkhf tpd Qubpw.

iii. nt ggep y

ntggepy caUkhNgh tpdap; NfKk; mjpubFk; Vnd
mjpubFk; NghJ tpdglnghUsfsp; gpz gfs; vspy,; cile) t
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mjpubfmd. mi w ntgge ; ; ; nkdt hf tpdG.{Ak Md hy ;
nt ggggLj J kNghJ t p da ; M ;

mi w nt ggepy
ngl bagy; itffgglk;
ngl bf s ; nt ggep y ahd
N fk; Fi wt

iv. mOj j k;

v.t pdA+fp
. tpdAffpvdgd tpdag; Newah <«LglhJ> Mdhy; mttpdap; Nfji]j
mj pub Fk;

ngh thrpk; FNs Ui | #LgLjJk; Nghd Mirpd; kpf; Fi w hd
ntspaWipd. Mdhy; khgfdR i1 Mfi]il tpdgl nghUSId; Ny
Mfrpd;ntspaVWk; N fk;mjpudfp.

Nfjjm;
j  gmF

vi.t pdgL nghUsfsp; Gmguggs T

Njppdap; flbahd tpdgL nghUsfis tp> Jlshifgglt tpdgL
nghUsfs;tpu hf tpdQGaupk;

vih flbahd fhyrpk; fhgNdlil tp Jshfgglt fhrmk: fhgNdl;
i~ INAFNshub; mkyjJld:kp tpuh tpdQiksVnddy;JishHigglt fhyrak;
fhugNd | by ; Gagguggs T mj ps T, Uggj hy;t pd N fkhf epof pw .

p dAKk; xNu Neu jp; el | ng\Wk;
fKk; rkkhf -, Uf Fk; NghJ
y vdW ngauy; , e epyi a
fsp;msty; khwk; VgLt J
epy vdgglk;
' vdgd xU kBN jppdap,; tpdglnghUs; kwik; tpd
tpsnghUspI nrwh [y ; vej khwiwKk; epoh epy MFk rkep yap ;

KAdNdHF tpdap;Nfk;=gdNdHF tpdap;N fk;
tsffk;

tpdag; njHffjjwp; Kd[\blhfF t;i)dapI;kahdJ> godNdHfF tpdap;
Nfjij tp mjpk; , Uej Nghp( ;tpd ei | ngWk;nghOJ t pdgLnghUs; nrwd
Fiwfpd Kkwk;tpdtpsnghUsp; nwﬂ mjpubfe . tpdN fk; vdgd nrwdfF
Neu ppj; nJHuGIaJ Mi fahy; KdNdhfF tpdag; tpdglL nghUsp; nrwd
Neu i j g; nghUj J Flthhy>tdeN Kk; Fi wipd. mN Nghy; g NdHf F t pdapi;
tpdNfk;mjpudfm.

xU Fwogpl epyays, U tpdfsp;tpdN fKk; rkkifpwd. , egp yay s
tpdgL kwik; t psnghUsp; nrwd Neuij nghUjJ kKhWw jgpiy. ,ef epyi a
rkep y vdf tNak;
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;rpjed fhyrpk; Mfi rl b Tksf hugd ; |IMf;thka KWK ;
Nrk;,e; tpd xU kPt pd. xU ijpdapi,l\t hdJ vittsT
pdgL nghUsfsp;msT Fi wipd vdgi j rhuejjhFk ,,e; tpd>
;ei | gngwwy ; md ij rkep yi a mi | Ak;

CaCOs 1 CaOgs) + COx(g)

CaCOxd;rpj T =CaO kwik:CO»
tpdN fk; Nuif tpdag;N fk;

Njapay;khwwfs; kl Lkpw, awgay ; khwwgf S k;rkepyi a mila tyyd.

%ba fydy;itffgglt efdd>Mt phFk; Ngh) el mh kimpfydy;xU mOjji j
WgLjJfm. xU Fwogbt epyapy; et p FspeJ et khWpd. ,tthHW Mtp
RUgFk; N f k; etht pahf khwk; N f Kk; rkkhFk; Nghd >, eepoT rkep yi a mi I fpw .

sefinzd

HO = >HO

-9 Eafi g

,eepyap;(,w L epyfspy) eRad;fd msTksebht pp;fd msTk; khwh. , J xU
, awgRy ; khwpk; MFk; vdN -, kkhwyj j ;5 vIt gglk; rkepy , awgay;rkepy vdW
?Etoffglgu}w\]. ,awgpy; rkepy vdgd midjyJ epyfspk; fdmsT khwh.
etht p eR).

rkepyap;gz fs;
1.Nf’(E;rkep')yag;Kdel"fF tpdap; NfKks gd W F tpdap; N fKk;
rkk;

2Neyi j nghUjgd mOjjksnrwd>epksmlhjpghFepy Nghdw t kKhwhi .

3N jp; rkepy vdgd xU ,aqFr; rkepy Vnddp; KdNdhF tpdAks
godNdH F tpdAKk;njH hed epyaht eleJ nfhe bUf Fk;

4., awgpy;rkep yagsmi djJ epyi kf Sk;khwh fdsi t g;ngWM pwd.

fhwni [ffoglt Fspghdqfsy; fhpd; il MfirL eRy;fi ufggll (NNHh
xU ghyp; itffogllssd. thA nts;Nawh tzzk; milffggllLss
epyap;ghypy; fi ufgglt fhgd; MfirL t hATKk; (f hhghd p; mky k)>
thA epy fH’gd;lI MfirL thATk xdWd; xdW rkepyapg; c ssd.
effs; gnbiyj; jpmejTId; thAepy fhyd; i | MfirL ntspbWpd.
vdN fiufgglt fhypd; il MfirL t hA nt spaWk; nghUl L fi uvah
ep yfF kP Lk;j k@ pd . vdN jhd;ePgh bi yj;jped eP | Newk;i tfFKk;
nghOJ fhgd;i IMfirL mi djJk;ntspawCO, , yyh jpt khf khWfpd .

eRal ; mad g; nguf f k;

Jla eR xU kpfljjhg; nghUs; vd W ngUkghYk; f Uj g Jyypkhd mst Bfs;
Jja eR rppsT kprhyijf;fljdfmd vdg jf;fh z twagglbssd. , J
eRol;jd; madphy;tpsthy;ei IngMpd. eRa; Ra Ra madp@ah y; vdgJd
, U eF?,%yf$Wfs,,ize;J ad;bisr;l\]h/v)l\ltrb Fk; ,ee;botpl NghJ
xU eR %yf$wy ey xU QA t hd; kwnwhU eR %y f $ mwggl L>i > lofi] L
madps; c Ut hpwd. G\NNhthd; kwvnwhU eR %yf d; Nhed i | Nhdpk;
madphf f8ffz It hWec Ut bf pu .
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;1 I Nbhdpk; madp xU typkahd mkgk;MFk; i lufry;
ahd f hk; MFk vdiN mit c Ut deI kP Lk; , iz e) ePuy;
U k&; tp)dath l\kYk,,ttp)d putg rkepyla mi | fpw.

madrbspl nrwd  kpf; FiwhFk; ;e i luhfry; kwik;

mad @l ; nrwﬂ'fspl; ngUfFJ, njtha eRol; madpngUf f k;

vdw of fggLfpd. ,J Kuwfz pr; rkdgh hf fefztt hw

=[H,O’] [OHT]

[H3O*]I vsp kahf [H]vd vOjyhk; vdN eRd;madgngUffjij vd vOjyhk;
,jd;myF Nkhy? nl r@gP25°C, j d;kj G 1.00 x 10-14

pHms TN hy ;

eRol; Ra madph y; gz golhy; vyyh eRfi wytSk; Lo d; kwik; i Tufry;
madpi sf; nfhz bUka, ,jD|d eRy; fi u fgglk; Nrkquk mad;athFIgIL
iy d; mny i lufry; madrb|SJ, uykk; ,e madpsp@; nrwd xU
fi uwyp;mkyjjdik myyJ fhijdikia JFkhdrb o

pHms TN hy;xU fi wyp ;i |l d;madp;nrwot msff c jTk;xU mst PhFk;

pH vdw FwaPby; 'p' vdgd 'potensz' vdw n[ hkd@ar; nrhyi yf; FwbFk; ,jd;
nghUs ; Powervd gj hFk; , J nldkhf;ehlilr;Nhej c appNjapy;t &Qh pS.P.L.
rhudrd;

vdgt uny; 1909 Mk; Mz | KdnpkhopggltJ. pHmst P vdgd 0 Kjy;14 Kba c ss
vz fisf;nfre I mstPhFk;,J xU fi uwy;mkygkh? fhkh? myyJd elLepyjjdi Kk
t hagjjhvd Fwggb c j Tfpd.

 mkyqgfsp;pHKjgG7 1 tp Fi wl

* fhofsp;pHkjgG ! tp mjpk;

e elepyf;fi uwypd;pHKj PG 7AF rkk;
pHvdgij i |l d;madp;nrwh;gjij mbggi lahff;nfhzt kififap; vjb
Kj pghF k;

pH = —log, [Ht]
ry nghsfsp;pHKjpGfefzt mlitti z ay;jwgl bssd.

nghJt d mkyqfs; pH nghJt d fhigfs;

HCI (4%) , Uj gsh kh

t apwwy ; (, 1 ui Q) CSss KIil ntsisffU

mkpy K;

vYkpi r rhw fly;eH

t o ph (mrpbf; mky k) ri kay;NH h

MuQR gok; mky ePfp

NHheRjphir mkN<hd @ah eH

Gpj ghy; Rz z KG eR

S RSN B Ll el B e
SN [ ISV R Y )

Jla ghy; t bf hy; R j khf Fk;
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nghUs ;

9. |kdpdp;c kpeR 6-8 |vhdHh (4%NaOH) 14

10 |Jla eR 7 nkf dPah ghy kk; 10

11. |jfihsp;rhW 4.2

12. [fhWgp 5.6

pHjh sf;nfre L xU fi wyp;pHI vt{hWN mstpyhk?

xU fiwyd; pH kjpgbd ngh) emwgfHb xdwd; cjtpahy; fz iwa KDbAK;
,eepqf b ry rhaqfsp; fyi tahFk; ,J fi wyhhNh myyd jhs; tbtpyh
gadgljj ggLfpw .

gssp Matf mstghd pH mstPLIF pH jh s gadglLjJtJd xU nghJt hd
Ki wahFk; xU pH jhs; emgf W bfsp; fyi tahy; MdJ. ,J nfhffgglt ,vy;
Fwogbt emiijf;fHLipd. emgf H bap; FLi t NahL (gh bNyhL) xU ew t opH b
jugLfd myydJ epgfhb ePtbt frHpjJz Lfs; jugglfawd. ,jjhsfs; pH
jhsfs; vd mioffggLfdwd. xU Jsp Nhid fiuwy; nghl emgfh bAld;
NHfgglt myyJ pH jhsg; itffggll emgglbaYld; nJHhﬁJLJJpPH Kj g6
fz twagglfmd. ,tthW fz twaggLk; kjpds; Nhra hd kjpENs MFKk;
nghJt f kdp ujjjo;pHKjpG74MFk;

mdwh t hot g ; pHd;gqF:
jntwfS ket yqFf Sk;pHrhej cz hissi t ah?

ekd clyhdd 70 Kjy; 78 tiu css pH vyiy rheJ Niy nrafmd.
capoalgfs; xU FWm@ma vyiyfFs; klLNKk cap; tho , aYk; ek; clyp; css

iptgfs;nttNWpHKjpGisf;nfre tit.vijJfflth kdp ujjjp;pHkjps

735 yped 745 MFk; , e kjpogyed Fi wejhNyh myyd mjphpjhNyh> md
Nehi a ¢ z t Hf Fk;

kdp nrhghd kz tymv PHkl P

ekd ,iugigi Nshhd; mkyjij RiAEfpd vdgd xU t pgGLk; nrajphFk;
, €] mkgk,,lug;gla ghrbﬂky czitr;nrhpf cjTfpd. rhahd nrhxhdk;
, Yynh Ngnd i ugi gahdJ $Ljyrd mkgj;Jr RueJ typaAks vhori yAKk;
WgLj Jfmd. , i ugi gay;css jptjjp;Nhhakhd pHKjgG 20 MFK;

pHkhawk; - gwrp j T Ff; f he k;
kdp c kpeRd; pHkjpG 65 - 75 tiucssd. ekd gMsp; NkwguG gl ykhdd
fyrak; gh Nol; vdw kpf; fbdkhd nghUsphy; MdJ. Vnddpy; c kp; eRd;pH 55

fFk; 1R Fi wAkngrOJ gwispl; NewgwG gl yk: (vdrky) g pfgglipd. ., J
owp j T vdgglLfmd. ngnJt hf ehk;gadgljjoglk;gwgi rfs;fhyjdik nfhe tit.

it $Ljy;mkyjjdi ki a eLepyahffk nrayg gwpji tJ,JLffpiwd

kz z p; pH

tprhajjmf kzz|d;karb KffpjJtk;thaejd. rphdp; mkgk; nfhz | goqfs;
rw fhjjdi k css z ks ney; mkyjjdi k nfhzt kz z ks fUKG
eLepyjjdi k nfhz t kzzp(kts Uk;

ki o eRd ; pH

ki o eRd; pH kjpG W Fi wa 7 MFk; , J> ki oeH eLepyJ;dl;kahdJ KWK ;
Jlai kah:iJ Vdgljf Fwhpfp . tspz tyf; fhwW rygh i | MfirL>iely d;
MfirLfs;Mfa t hAffshy; khRgLk; nghOJ mi t ki oeRy;fi ueJ pHKjpi g 7 |
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tpf; Fi war; nrafpwd. ,tt hW ki oeRd; pH7 | tp Fi wAk; nghOJ mkki o
mky ki o vdggLfml. ,ej mkgki o eR MW sp; Nk; nghOJ mt wwd; pH |
Fiwfopwd.,jdhy;eR ho;c appsp;t hoT gh pfgglfpw .

fz f{Bfs;
pH vdgd i ldd; madpnrw; gjij mbgg lahn nfhe | klfifap; vji
Kj gghF k;

pH = -logio (H*)
y.ll;‘]_h: 0.01 MHNOsfi wyp; pHKjpGfhe f.
j BI:

(H+) =0.01

pH = -logio(H)

pH = -log1o (0.01)

pH = -logio (0x 10?)

pH = —(log1o 1-2 loglolo)

pH =0 + 2 xlog1010

pH=0+2x1=2

pH=2
pOHvdgd i Ilufry; madp;nrwpp;gjij mbggi |ahf nfhe | klqi fad;vjb
Kj pghF k;

pOH = -log10(OH")

vég:?xu fiuwyd;i Ilufry;madpnrwd 1x10°Mvdy; mffi uyp; POH kj gG
vdd “

pOH = -log1o (OH")

pOH = -logio (1 x10-)

pOH = -(log10 1.0 + log1010-9)
pOH = -(0 - 91og1010)
pOH =-(0-9)
pOH =9
pH kwWk; pOHfF ¢ ss njH R

xU epdfi wyp; pHkwWw\; pOH-fF , i INaahd njHh g f8ffz rkdgh bd; %yk;
mway hk;
pH +pOH =14

]{i l;rfygi;kka kw\k; pOH y; VN Dk; xU kjpG njhejhy; kwowhdi w vsphf
z y K,
vih xU fi wyp; pOHKj g 11.76 vdy;mffi wyp;pH kjpGfhe f.

pH =14 - pOH

pH=14-11.76 =224

fz fFfs;

vih 1

0.000M nrwdss i |INhFNshp;mkyjjo;fi wyd;pHKjpi g fhz f.

j BT

HClvdgd typk kFej mkyk;vdgj hy; KOt Jk;madphf khWk;f&fz tt HW.
HCl@g) — H*@g) + Clag)

Nkwfz & nraypy; xU Nchy; HCI xU Nchy; H'madpi s j Uk; Mi fahy; Hmad @ ;

ntrwbhdd i ° I Nbh FNshhp; (HCl) mky nrwdf F rkk; (0.001 MmyydJ 1.0x 103Ny ;

yp)
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pH = - logio(H*) = -log1010-
= -(-3 ><10g1010)
=-(3x1)=3
pH=3
vih 2
_SI;FIO'SI\HV‘J nrwd nfrz | eRj ryg@hb;mkyjjp;pHkjpGvdd?
™ oy s ry gik mky k; gbk; Ki w
H2504(a9 = 2H"(ag) + SO4*ag)
fiuwyp;xtnthU Nkhy;rygd\Rd; mkyks, iz L Nckhy; H'madpi s j Uk; xU yplh
HoSOsf i uryy; 5 x 105Nkhy ; HoSO4, Uf Fk; 2 x5 x10° = 10 x10°myydJ H'madpi s
xU ypt hy; 1.0 x104Nkhy ;
(H*) = 1.0 x104\khy ; y p1 bt
pH = -logio (H+)
= -log1010-4
= -(-4 xlog1010)
=-(4x1)=4
pH=4

vih 3
1|;<]}O-4l\kw;NaOH fi wyy;css pHKjpi g fhz f.
j AT :
NaOH vdgd typkahd fhk; kwk; mffiwiy fBfzI{thw gppf
mi | fpw.
NaOH(g) — Na*@q * OH-aq)
xU Nkhy; NaOH MdJ xUNkhy; OH* madpi s , j gpled | Uk;
(OH) =1x 10Ny ;y pt k!
pOH = -log10(OH")
= -log1o (10)
= - (-4 xlog1010)
=-(-4) =4
pH + POH =14
pH =14 - POH
=14-4
=10

vih 4
xU fi uwypd;i " Iy d;madpp;nrwd 1x108Nky;ypvdy; mffi wypd;pHKj gi ¢
f.

cssjhy; nfhiffgglblss nrwphdd mkyjijMNah
 yiy. Mdhy: madpi s FwhFk; vdN foztthW

=1.0x 108N\khy ; y bt
= -log10[10-8]
= -(-8 xlog1010)
=-(-8x1) =8
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xU fi uwyd;pHKjpg 45 vdy; pOHKj gi of ;fhz f.
j BT

pH + pOH = 14

pOH =14 - pH

pOH=14-45=95

pOH =9.5

epdt y;nfhsf:

e N jpkhwpk;vdgd xdW myyd mjwk Nkwglt G @ nghUsfs;c Ut hFk; xU
k hwnk hF k ;

ngUkghyhd Nhif tpdfs;ntgg c kp;tpdfNs MFK;
vyyhxsprpjT tpdfs;ntggf;nfhstpdfs;MFKk;

, Uil , lgngahrrpgu gu madps ;ghhwy j o hy ; e of ol wd .
t BgbT tpdfs;fi uahh cggpd tpsnghUsh jUfpwd.

eLepyahf tpd vdgd xU mkyKks f huKk; Nheg c gi gAks ePUuAk; j Uk;
t p dahFk;

eLepyahfy;tpdahy;gwp T jLffggLfpw.
ngUkghyhd N jppdfs;k®ht pdfshFk;

Njp; rkepy - KdNDHF tpdap; NfKk; gaNdhfF tpdap; N fKk;
rkkhf css epy.

ntggep y>Njptpdap;Nfjij mjphdfpw.
xU %ba mi kggy;rkepy ei I ngw, aYk;

mOjjk;xU Njppdap ;Nfjij mjphotm.
ek;mdwi t hofi fag;pHKff@a ggF tfpfm.

kdphsp; midjJ cappNjppdfSfF pHkjpG 7 - 78 fF ,ilNa
ei | ng\k;

Ki oeRd; pHkj pG56 fF fB;nryYk;NghJ md mky ki o vdgglLk;

Jla eRxU typk Fi wej kp;gFspahFk;
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10th Science
myF 11 fhgD k; mj d; N ukqf S k;

mwK f k;

ekd mdwh t hot y; Vus khd fhugd; NNukgfi sg; ga
,yyh kpj thofifia epejdf;$l ghif Kbahl. etk
eyf; Fi wlI WwgLk; NghJ vLj J f; nfhsSk kUeJfssc Ljq
thqufsp gadglj J k; vqonghUIfs vd eki kr;
fhgd; myyJ fhodp; Nukqfs; , UFfpw. |
midj.;J jdpmgfi s t;ka; ,awi fahf  kKwik;
Nukqfsp; vz z pi f mjpkh , Uffpwnd. | e :
Nukqfs; Gkpy; fhz gglf pwd. rafypnj H ufFk;jdi k (catenatio
jwd; mi kgG-ow jdBqafSId; Nued mjp msty; Nukqfi s cU
Nghd w fmgdnl, rgG gz G s; kww | dpqfsypled f hugi d
s jdhys i Tddes Mfrpdsield dsryguy Ngddw mi dj J
gpz gig vwiljjp Nukqfi s cuthfFf;nin , TN WKQf s ;
gpzggohy; jhd;cUthpwd. ,r; Nukgfi s fuar; Nikgfs; vdW mi off
fhugd ; Kwk; mj d; N ukqf i sg,gwwp ej ghjjy;etk;mwed nfhss , Uff plank;

fukr; NWkqfsp;nghlg;9z s
SS xtnthU nghUS f Fk; jdpJtkhd gz Fs; , U

, € Ccy
NghY fukr Nukqf f Fk; nghlg; gz Is; ,Uffplwd. mitfsy; ry
an_ffggILssd.

fusr; Nukqf s;rpfyhbd mi kgi gAksmjp %yf$Wepw aAk;nfhz Lssd.
fuar; NNukqfs; nghdt if eBy; fi vahlJ. Mdhy; g us> fhugd; nl | thFNs h uL>

nlhYt o; Nghdw f usf ;fi ugghdfsy;fi UAk;

fusr; Nukqfs;vspp;vuaf;$ba jdik ci lait.

fuar; Nukqgfis fdir; NWkgfNshh xgghfifag; FiwhN tp
Gppwl.,jdhy;mtwvl;tpd NfKk;FiwhN , Uffpd.

ngUkghy hd f ulr; NNukqfs;, aw fahf N rfg;gpz gi gf ;nflz Lssd.

d

fusr; Nukgfs; kbwwmaggz i g ngwWssd. mjhtJ xNu %yft W t haggh i |

ngw\s s fuir; Nukgfs; mjDila , awgpy; kwk; Njppy; gz (fspy

k W ol wd .
,it vspy:;MtmhFk;jdi kAi ladJ.
gy N W fulr; Nukgqfi s Matfjjg;jahubfyhk;

fuar; NNukgfi s mt wwa ;fhugd ;rqf ypt bt i kgt gg;nghW J ti fggljdjy;

tifggljdjyp; KffmjJdtk; vdd? ,ef cyfy; yleffz ffnrd fhogd;

Tz Logbffggllssd. Mz Le; NhWk; gy G
Cfurr; Nkgfs;mjp mst g;fhz gglt j hYk; nj
t

N

H ue;
Ltthk mitfis tlfggLJ.ij Nl j hf
hd

hd
; jdphd  %yf$W mi kgi g oqf p K I\Aﬁ(

mi kggpl ; mbggi | ay; mt nga
NJ
mt

b

y M

ki pphd N uyapy; gz (£i

uts,xNJk

Jhlq oy Rof
ukqtls it
ffs;kww mZ ff

xU rqfgp; njhi

g; g f y hk;
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1.ti sakwmyyJ jpej mi kgd la Nukqgfs;

,twwy; fhugDk; i° Id Dk; Neu; NHL mikggy; rafgp; njhuy;
, iz fogwd. midjgd fhigd; mZ ffSk; xw wggp z ggy; mi kej pJej hy> md
ep wirww N ukk; vd W mi offggpr\U xdW myydJd mjwF l\kwglt gpz gG (Uil
gpz gG myyJ Kggpz g mikejplejhy) md  epwlwh Nuwkk; vdW
mi of f ggLf pw .

CH; - CH; - CH3 CH; - CH - CH>
. Qughgd ; . Cuggt;
ep wihww N ukk; ep wiwh N ukk;

2tisar;Nukqfs;

fusr; ; fhugd; rafwp; nj N u %bapejhy; mit ti sar; Nukqfs;
vd W mi of - xU rqtyp;njHuy; fhigd; mZ ffs; klLk; mi kej pJej hy ;
[ i sar; NNukqfs; vd mi offggLf @dwd. fhugd; mZ ffNshL
I\gkdwkwwrg mZ ffSk;rqfyp; nJqu,,lze“bJe;hy
,Nqufs vd mi of f ggLf pwd. chNghtlsar
; kwWWK; mNUhNk| bf ; Nrukqfs; vd thfg,
; kKwWK; mNbhNKI bf ; Nukgfs; vd , wz | hfg;
fs; epwlw myyd epWTV\h'>xdW myy.J mj Wi
: ngwwﬂ)Jka mNUhNk| bf ; Nrukgqfs; xdW myyd
aqgfi s ngwwdf Fk; tisajjg;,w L fhgd; mz tfs
[l grDz gG , Uf Fk).

hugd; mZ ffsp; mi kgG kwhk; fuar; NWkqgfsgy; mtww,; gpz oG
Mf @t wywo ; mbggi | ays>fukr;Nukgfi s tifggljgdtij tsfFfm

amGun (Gler) icnenud Tafuiiad

wecs oy, (O sl

uibeSar suspanué Eeguwdias

L — ——

Gonnzaad
P
RL
[ ke
Sestmmans e L |
B CESR T

Aypne

D
(Baryotanen

G Caee
CNVE

fusr; Nukgf sl ;ti fgghl
mZ ffi sg;nghWJ fuk Nkqfsp;ti ffs;

O as
Smtumasdn
o Sl
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fuxr; Nukagfsy; fhgi dj; ds Mfrpds ieldd;
mZ f{Sk; fhgDld; gpz gig . jidg; nghUj Jk; ehk;
Nwkqfis tifggljjyh; mjg;ry tiffi F fre Nghk;

d; KILNKk ,izeJ cUthk; Nukqgfs; i | Nh
fos;,lze.,J Nukjjl; flti kgig cUthFfpwd.
fur; NNukqfs; ahlk; xdW myyJd mjwk Nwgl
gj W hf K wyw meflsl\bh

ragglt jd; %yk; ngwgglLt | hy

gLfgwd. i " | Nhf hugdf

CH,. vdw ngh) thagghbi df;nfrz L (n=123.....) fhgdfSf{plNa
XW wg; gpz ggpd ngwss Nukgfs; myNdfs; MFk; n=1vd vLjJfnfhsSk;
NghJ mj d;Kjy;c Wgghd kPN d;(CH,) fplffmpd.

M. myf@fs;

CH, vdwngh) t haggh bi df;nfhz L fhigdfSffplINa , Ui | ggpz ggpd
ngwWss Nuwkqgfs;myf@8fs;MFk; n=2vd vLjJf;nfhsSk;NghJ mjd;Kjy;
c Wogghd vjjp@; CH, fplffpd., it epwlwhfubr;Nukqfs;MFKk;

XdWKjy;led fhod;ngwhss i~ | Nhfhigdfs;

f hugd ;
vz z pi f

mZ f{sp;

myNd;
(C,H

n 2n+2)

myt&;

(Cn HZn )

myi fd;

1

KPN d;
(ct,)

JNd;
(C.H,)

<q58;
(C.H,)

QuohNod ;
(C,Hy)

Qo ;
(C,H,)

gA\+N d;
(c,H,)

ga+Bd;
(C.H,)

ngd N d;
(C5H12)

ngd Bd ;
(CSHIO)

. myi fdfs;

CH,_, vdw nghl

t haggh bi df;

nfrz L fhigdfSfiplNa Kggp z ggp d

ngwss Nukqgfs; myi fdfs; MFk; ,jd; Kjy; ¢ W& mrpbyp; C,H, MFK;
it Ak; ep wTwh fusr; Nkgfs; MFk; Nkwiz | %dW tif i |INA fhod;
Nkgfspl;FLkgjjy;css Kjy;le)J Nukgfs;mltti z ggljjggllssd.

i " INhfhpgdfsp;g9z &Fs;
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Fiwhd fhugd; vz z pifi af; nfhz bUFFk; i INh fhigd; miw
nt ggep yapy;t PAffshh cssd. KPNds< Nd;Mfmait t hAffs)

i~ I Nuh fhgdfs;epk; kwk; kz k;, yyhitfs;
fhugd;vz z pi f mjpubFk;NghJ i~ | Nhfhugd ;nf hjepy mj pudFk;
MfrpDId;tpdQey ,it fhgd;i | MfirL kwk;ePunfhz | ffowd.

kww i INh fhgDld; xgghkfNhJ myNdfs; Fiwhd tpd |jpd;
nfhz tit.

myifdfspy;Kggpz gGfhe gglt jhy;mit mjp tpd jmd;nfhz z Lssd.
myNdfs;epwiwv fur; Nukgf ssmyf&8fS k; myi fdfS k; ep wihwh f ulr;
N Wkqfs; MFk;

i * INbh fhogdfs;eBy;fi whl

ep wI'ww kwk; ep wiwh NFukqfi s fz Lgbggjwhd Nhid
Nhid Fohag;rpwpsT khjpb;fi wiy vhjJf;nfhsstKk;

Nkl ;eRBy;ry nrhLfis Nhid FohmafFs;tpb fi wyp;epk; KhWEpy h
vd ftd@\qgfs;

fi uyg; Khwo hy ; nf hLf f ggl Ls's  kh pp ep wlwh Nka fiwyd; epk;
miy

K hwt Wny nf H_ffggl tss kh ppep wiww N ukk; M

« SDEET
Ygmibee Fasi s
ethen son gflugd,
wHgpb yBgmber
i Poweton

S o

iE0Gme HIOID MeBeTHEHL 6N
uGomblenr Hemn Gafdsed

ep wTwh N'ukqfi s fz twpjwihd Nhi d
tpdr;nray;njhFjap;mbggi lay;fukr;Nukqfsp;tifggh

Flwtrdtp')djmd;nfhztfmgd;>|‘lqd mZ ffi s gadglLjjpa fukr;

;fIEE kgG mi kedssd. Mdhy; ,jji fa fur; NukqgfS1d; NKYK; ry
Ny jhy; gw NukgfS I d; tIDdGJAk;JdEk erbuka; , J Nukqfsp;
z X ; gpi Py b Fk; Xy NUkJm,NJIg;gZ (FStF fhe kd Xu mZ
f 'mqu[a nj H:”Na mr N Uk pdr; nray; njhFj ahFk; xU

-0

—Ng
~<-:--h

3&3Z%
<
<

Z
; Nujjp; Njp gz (fs; midjJk; tpdr; nray; njhFjphy;
gLJ’igg ol wd . de;mrNLijrd' Jjay; gz ¥s;  %yf$wd; vQra
, cWpgljjoglfpwd.  fhuyg , UFFk;  gpz g fspl;
; (C=C,C=C) Njpay; gzig ; -OH, -CHO, -COOH,
fs;Mfpit rpy t;i)dr;nray;nthj;bs;MFk;cthzkh‘ g Nd;vdgd
| N hugd ; , jd; %yf$W thagghh CH, ,jp;, U Fk; xU i > Igid

vLjJtpL xU OHnjhFjpa NuFk; Ngn) ekfF Myf> hy;fplffpd. -OH vdw

8| <

X ‘<@QO0—
c N T
2 N
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tpdj;nhFjpa jtpm kPKss mi kgig R vd vLjJfnfre thy; Myf™ hy R-
OHvdw t haggh t hy; Fwggbyhk; xNut pd nray;njhFjpa itjJ c Ut Hfgglk;
fuakr; NNukgfi s xNu tifiar; rheejit vdf; fU yhk; mlttiz 112 gyNW
Nwkgfsp; fusr; Nwkgfsp; tiffs; kwlk; tpdr; nray; njhFjps;
mlittiz ggLjjogllssd.

swidd s O
{ COOCH

mad o hwdfd mad., H OCH
tpdr;nray;nj hFJ[apI mbggl Iag qur Nukqf s ;ti fgghl

mlttlz 112 tpdr; nray; njh Jppi mbgglla;y fusr; Nukqgfspd;
ti fgghL

gbt up rr; Nukqf s ;

go tupr vdgd xNu nghdthd %yf$W thagghi |l Ak; xjj N jp;
gz i sAk; nfre I xNu njhFjpmyyd xNu tifapg; css fuar; Nkqfi sf;
Fwogj hFk; gbtuprag; mLjjLjj Nukats; CH, vdw njhFjmphy; N WoLk;
mittiz 111 y; nfhiffggltss myNd; nfjHhuy; css nttNW Nuwukqgfi s
fefzt tifag;vOjylk;

kPN d; - CH,

dNd; CH, CH,

CH,CH, CH,
CH,(CH,), CH,
CH,(CH,), CH,

turia ¢ wW Nehf Fk; nghOJ xtnthU c WG fsiYk; Kei ja
tp xU nkjjyp;njhFjpmjpkhf , Uggi j cz uved nfhssyhk; vdN
rr; NNukgfs;vdW mi of f ggLf pw .
gbt pr NWkqfsp;g9z &s;
e xU gb turag; css mLjjLjj Nuwkqfs; nkjjp@&; CH, vdw nghl
N Wgh bY k; %y f$Wep w 14 amu (mZ ep w myf ¥ k) N WoLf ol wd .
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xU gb turap; css midjJ NukgfSk; xNu tif jdpgfi sAks
tpdrpray;njhjpi s Ak; ngwwJf Fk;

xU gb tuprapyss mi djJ Nukqgfi s Ak; xNu nghJ t haggh bd hy ; Fwogp
,aYK; vihmyNdfs; CH,,

%yt $Wep wap; mjpugi gg; nghW J Nuwkqgfsp; ,awgz &s; xOqfhd
Ki wapy; khW ol wd .

vyyh  Nkqf Skixjj Njppdfsy;<tglfpind.
vyyh;Nukqgfi s Ak;xNu Ki wap;jahupf , aYk;

fukrNkqf S f{ ngaubjy;
ngaubj y ; mt rmk;vdd?

- Keija fhyqfspy; fuariNukgfs; vaf pled ' ngwggLf g\ h mj d;
ngai uNa qurNqufspi ngaut r; #Ibdu, ghikp; mkpk; rp oG
VWG s g led t bf I'bg; ngwggl | J . , yij@; ngauy; gmkrbfh. vdN  ghkp;
mkyk; vdw ngau, ,yjj@&; nkhoppy el . golG fukr; NWkqgfi s
,aw fahf fplggij] jtp kww Kiwspk; | fj; njhqgfpuy vdN
mwpayhsus; fusr; NNukqf spp; mi kgi gg; nghW J  mjwk  Ki wahf g; ngaubk;
tppi s tFjjdu mbggi | kwhk; gad; rhuej N j p; gddh Lr; rgf k; (The
international Union of Pure and Applied Chemistry PAC)) N jpNukqfSfF
ngaubt j Wk xU nghJt hd Ki w af;nfhz L tejd.

IUPACngaubj yp ; $ W s;

IUPAC guedi usp; gb xU fulr; NuWjjo; ngauy; %dWggFjps;
mi kej Jf Fk; 1. mbggi Ir;nrhy;2 Kdpndh L (JtfFk;nrhy)>3 gondh L (KbAkK;
nrhy) ,e %dW gFjpi sAk; f8fztthW ,izjyJg xU IUPAC ngaiu
c Ut hffyhk;

1. mbggi I r; nrhy; chgdpi flLi kg;g tsfFk; mbggil myF MFk; ,J
NuWkjjpo;rqf ;css fhigd; mZ ffsp;vz z pi fi af; erbfpw f hugd ;
rafpppy; , U d; vz z pi fi a nghV\dJ fdUff vz ; ngai u gadgljjp
Kjy; endi f j tpfgoglfmd. Kjy; 10 i ° I Nh fhigdfs@; IUPAC ngay;
mlttiz 1.3 Lssd.

i~ I Nuh fhugdfsp;mbggi Ir;nrhy;
fl‘ugd;viz;btf °/oyth:$tj

q:
Qo:
[Al—
dib:
B

n‘
ngf:
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,vdW ngau, ml |
hifs; Fmgbggll.

[UPACngaubjyy;Kdndh L

g pbs; Kdpdh L
] G\s iNLh

FNs A\Lh
AL\« h
I NahN h
mkpd h

- CH, nkjjw;
- CH, CH, Vi

ndh b, J fukr; Nkjjp; ngaqd,,V\dmy tutd. ,Jd ,wlL dfj
glfmd. mit Kjdik gondhL> kwik; , &z Ltk; epy gondh L
k gondhthdJ %yr;nrhyi y njhuwd tUK;

jratop; rqfgp njHuy; css fhigd; fhgd;, mZ F{SffpINa css
gp z ggel;jdi ki a Fwhfm . midjJ gpz gFf Sk;xw wgpz gghaplej hy; “Nad?
vdw gondh bks Uil gr gghapej hy;  “«d?  vdwg go ndhl Lk
Kggp z gghafJej hy; “I dy vdw gandhik; gadglLjjgglfpd. ,w thk; epy
gandh L fuakr; NWkjjpY'ss tpdr;nray;njhFjpaf;Fwaghfp .

IUPACngaubj yp ;goindh L

N Wk nray;njhFjp gondh b
Myt hy; OH My ;
Mybi = L CHO Wy ;
fPN hd; CO Xd;

fhughf ry ; COOH Map ; mkyk;
mky K;

o
g
[

- g
up ¢
jdi

fubr; Nukgfi sg;ngaubt j wfhd TUPAC t pps;

tpp1: mbggi Ir;nrhyiy NuweNLfFk; tpkhf ePt fhugd; rgfgpnjHiu
fziwa Nz Lk;

tpp2 gygpmyyd tpdr;nray; njhFjpmz i kay; mi KAk; t pkhf | ha;
rqf y@ap; fhugd;, mZ f{SfF vzz;b Nz ik ,jw , 1 vz{s; vdW ngay
tpdr nray;nj hFjpkWV\k gjpp, w Lk;, Uejhy;tpdr;nray;nj hFjF[)F KdDb up k
togfggl N z Lk;

tpp 3 myf@fs; kwk; myifdfis ngh\j

Kwgp z ggol ; , | k; fztwpggll_>me; , | vziz njHhul
epy gondhil Fwogb Nz Lk; xdWF Nwgll gpz gFs
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Kagbz 98 rm@ , | vz iz ngWkhW jhar;rqfpay;fhod;mZ f{STF vz z py;
N z Lk;

3

tpp4 fusrNukjjg;tpdrpray;njhfjp, Uejhy;mej , Ik;fz twaggl b , |
vz Z fF goldhy;NhL kwik;, iz thk;epy gadndhil Fwagb N z Lk;

tpp5 Kjdik gadndHbL kwk;, wz thk; epy gondht NHfggll gmF
Kjdi k gondHhby;, Uf Fk;’e ePfggl N z Lk;

tpp6 gig@E;, [k;fz twagglk ,1 vziz njHuw) NH kwk; g gpa
FwhFk;Kdndh L Fwaghp N z Lk;

IUPAC t ppi s gadgLjjpi ° | Nhfhgdfis

ry  Neud kwik; fpsjnjhu i INh fhgdfSfF IUPAC tppis
gadgljjpngaubji yg; ghughghk;

vih1 CH,-CH,-CH,-CH,-CH,

gb 1: ,J leJ fhugd;, Uffk;rgfgpnjhHu vdN mbggi I r; nrhy; ‘ngdt;
vd vijJfnfhsN Hk; (t pp1)

gb 2 fhwd; mZf{SfF ,ilNa css gpz gFs; vyyhk; xwi w gp z gG
cilajhf ,Uffpd. vdN “Nad?y vdw gandhil Nuf Nz bLk; vdN TUPAC
ngau,

ngd!l; + Nad;= ngdN d;

vih 2

CH
CH -CH-CH -CH -CH

gb 1: ePt ratgppjhuy; leJ fhogd; mZ ffs;
%yt hgij ngdl: vd vihjJf;nfhsN hk;

gb 2 ,qF gipps; ,Uffpwd. vdN fhid; re
mz { kay;mi KAK;t pkhf , 1J offjjgded vz z hji y nj

CH.
CH,-CH-CH,-CH,-CH,
gb & vyyh fhgd; mZ ffSk; xwi wgpzgdlajha;, Uggjhy; ‘Nad; vdw
goandhil Nuf Nz Lk;
gb 4 gjyaht ,UfFk; nkjjg; njhFjp ,w th
q

,izeJssjhy; mjwua ,I vziz nfhff Nz Lk; ,
KdndhHL 2nkjjw;MFK; (t pp6)

J fhgd; mZ Tld;
F ,1 vz ;2 vdN

2nkjjp;+ngdl;+ Nad;=2-nkjjy;ngdNd;
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CH,

CH
(H‘—\H—(H_—(H—(Hv—(H

gb 1: ePkhd fhgd;rgfgp;njhHuy; VO fhgd; mZ ffs;, Uffpwd. vdN
mbggi I r;nrhy;n° gt vd vLjJfnfhs N HK;

o gb 2 ,qF xU gigp, Uffpd. vdN fhgd;rafppp; gigbs; mz i kay;
mi kAKk;t pkhf vz z hjiy nfjhHhgf Nz Lk; (t pp2

CH,
CH,
CH-CH-CH-CH-CH, -CH

.ﬂfunsmg
CH,

CH,
CH-CH-CH-CH-CH,-CH

HEUMNEst )

gb 3 vyyhfhigd;mZ f{Sk;xw wgpzgGcilajh ,Ugghy; Nad; vdw
gaindhilr;Nuf Nz Lk;

gb 4 gjppah , UFK; nkjjg;njhFjp%dwtdJ fhigd; mZ Tld; ,i z e
cssd. vdN ,1 vz ;3 vdN KdNHhHL 3 nkjjp; vdN NWjjp; ngay 3
nkjjg;+ n gt;+ Nad;= 3 nkjjg;n ogNd;

v.fh 4 CH;-CH; - CH, -CH= CH;

gb 1: ,J leJ fhogd;, UFFk;rgfgpnjhuy vdN mbggi I r; nrhy; ‘ngdl ;
vd vijJfnfhsN H;(t pp1)

gb 2 fhgDfSffplNa , Uil gpz gffs;, Uggjhy; “<d? vdw goindh il
NUf N z Lk;

gb 3 ,uUil gpz oG, UFk;fhigd;, mZtmpF rpva vz ;fplfFk;tifapy;
vz z pjiy Mukght Nz Lk;(tpp3

2 ! 3 2 |
CH,- CH,- CH,- CH= CH,

gy N W f ukr N ukgf s g ; IUPAC ngay,

TUPAC s

XS] £L0Un
cwgplard CuggaTmis sbad
(HCHO HCOOH

whsarni vislad cggamis
(CH.CH,OH) (CH CHO SGad(CH CONH)

yruared wouGard yriAamen yuuernis sdaxd
(CH.CH,CH.OH) (CH,CH.CHO) (CH COCH,) {CH.CH COOH

O CLemmd G Jerdy g L et SplLemié seficod
CH CH CH CH OM) (CH.CH CH CHO) CH.OCOCH CH) ({CH . CH CH COON

St evrd Guete, Berd Suet Genned FurLermdd sl
CHAHHOHCHOH) (CHCHOH CH CHO) CHOOCHOH CH)) ICHOCH CH CH CoOH
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b4 ,uil gpzggy;, UFFk;fhugd;mZ tp;, | vz ;1. vdN gondh L 1-
k; NWkj j 5 ngay

ngdf;+(1- <d) = ngdt;-1-<d;vd vOjylk;

g
<d;MF

gwtpdr;nray;njhFjpfusr;Nukqgfi s ngaubjy;
v.fh 1;: CHs-CH, - CH, -OH

gb 1. ,J %dW fhgd; , U Fk; rqfgpnjhHuy vdN mbggi | r; nrhy; Qu;
MFKk;

gb 2 fhgdfSfF ,ilIMN css p
, Uggj hy ;‘Nad; vdw Kjdi k gaNdhil Nu

z gFs; vyyhk; xwi w gp z gff s Hf
fN Lk;

gb & fhygd;fqfgmay;-OH njhjp hy ,J xU Myf" hy; vdN - OH

Ugg
jhFjp mz;kag mi kKAK; t pkh chgd mZ tyWe)J vz z pjiy njhaqf
Nz Lk; t pp3)

CH,- CH,~ CH,- OH

gb 4 OF njhFjpap; ,! vz ;1 vdN ,wlihk; epy gadpndhth 1My;
Nuf Nz Lk;vdN NuWjjp;ngauy;

Qg;+ Nad;+ (I-My) = Quoiogd ;- 1 - My;
v.fh 2 CH; COOH

gb 1: ,J ,wbL fhgd;, UFFk;rqfygpnjHu vdN mbggi [ r;nrhy; ‘vj; vd
vLj J fnfhssgglfpu.

gb 2 fhpdfSfF ,iINa css gpzgs; vyyhk; xwi w gpz ggha;
, Uggj hy; ‘Nadj vdw gaindh i | Nuf Nz Lk;

gb 3 fhigd;rqfgmp;- COOHNjhFjp, Uggjhy;,J xU fhghryp; mkyk;
vaN ,wth;,J xU fhghrgp; mkgk; vdN , iz thk;epy gondhih Map;
mkyk;vdw gandhilr;Nuf Nz Lk; vdN N Wjj@;ngay

vj;+ Nad;+Map;mkyk;=vjjdhap; mkyk;

mittiz 116y;gyN WTfubkr;NukqgfS fFua IUPACngau; gl baypgglLf pw .
cdidr;NhpJg; ghu

fefzt Nukqf SfF IUPAC Ki way;ngaupd vOJf.

m) CH,CHO

M) CH,CH,COCH,

,) CICH,-CH,-CH,-CH,
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vjjdhy; CH,CH, OH

jdhy;nghdt if Myf ™ hy;vdW FwogbggLfm . mi dj J t pkhd Myf" hy;
ghdqfsp/k ry , Uky; kUleerk vijdhy;cssd. mjDi la %yf$WthaggH_

&1 SSEUTITED
H H
H—C—C—O—H

R R GO

vijdhy;jahubFk;Ki w

njhoprhi yfsp; fUKQ; rima; fod g; ghf y Jed neh pjy; Ki
jahptggpr\U foﬂ'gghF vdgd nrwd Kkpej fUKG; rufiu
rufi u a gbfkh Fk; nghOJ kPKss Mogj epKss $o0; Nghd w j
0 % RINN ;cssd. ,ij gbfkhfy; Ki way; gopnj Lff , ay
gbf s ; %y khf fogdgghF vjjdhyh krwwvggpr\U.

1. foTgghtps eBjy;

fodgghf Y ss rufi wap;nrwd ypleJ 10 rjt Pkif eBdhy; el f ggLf pw .
2 mkikhdpk;c gCfs;Nuyjy;

nerepjyp; Nghd < tbwFj;Nitahd i el d;fyej cztpdf;fodgghF
nf hz LssJ |eI;{d; msT Fiwth , Uggds mkNkhdpk; ryNgl; myyd
mkN<hd mk; ghl Ngl s Nuggj d; %y k;c u %l | ggLf pu .
34 INUyjy;

gb 2 ,yfplfFk; ngua neh pjy; njHbfsy; Nfubfgglfml. goduy < ;
Nufogglfmw . fyit 30k ntggepyapy; ry el f{SfF itffggLfm. mej

eNfsp;< tbYss ,dt uN] skwk;i rN] ;Mf@a nehps;rufi ua vjjdhyh
KhwW ol wd

wap; vjjdhy;
fiwyppe;
pt KhFk; |, jw;
h. feffhZ k;

Beonastl b
) NO v EN

nel p; elikk; f OT eBkk; vd mi of f ggLf pu .
4. 1OT elkjijf;tharrptbjjy;

15 Kjy; 18 rjt Pk; Myf™ hYk; kPopgFjp eff Tk; c ss neh pj ebBkkhddJ
gadf; fharrp tbjjYfF clgljjoglfmd. Kffpg, godggFjphff; fpljj
vijdhyp ;e fi uy;95% vjjdhyi yAk;45% ePuAk; ngm\ssJ. , J vuphuak;vd;
mi offggLf}wJ ffylt Rkhu, 5 yleg 6 kz pNewk; Rt RzzrkGNL;.,J fharrp
tbffgll 12 kzpl\btk Rt Rzz kG NyJ fharrptbffggll 12 kz p New;
itffgglfmd. ,ffyit kP Lk; fharrptbffgglk; NghJ J}ja Myt hy; (100%)
fplffmd.,efj;Jla Myt  hy;jdpMyf" hy;vdggLfmd.

, awgRpy ; 9z (fs;

v vijdhy;,dm kz Kila epkww> vipRi t nfhz | xU eBk; ,J vspy;
Mt ahf f;$bad.
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v ,jd;nfhepy 78c (351k). ,J>mjd; xjj myNdfisf; fHbYk; mjpk;

JNdpd;nfhepy 184 k
v ,J eBld;vyyhtppjjpk; KOt Jkhf;fyffmpd.

Njp;gz &s;
(i) eBePfk;

vijdhy mjp msT mlu H,SO, cld; 443k fF ntggggljdk; Ngh
%y fSw s;eBePfk;VwglL < jPdj;jUfpd.

CH ( }]()l'{-‘tjl:%l*‘,‘ H,=CH,+H,0
2 13K 2 2 2

ST ES6UTTTE e meden
NrbajJld;tpd

vijdhy; NtbajJld; tpdQue) Ntbak; <jhi]ilAks i Iy d;
t hAi t Ak;j Uf s .

2C,H.OH + 2Na = JCHONa+H, 1
Gsmauid risns&eoand

MT] 1 Ndwpk;

vijdh yf; fhugfyej KMnO, myyd mky qf yeJ K,Cr,0, nfhz L
Mf] b Ndwpk; nradAk; NghJ vj jdhap; mkyk;c Ut bf pu .

O H'

lHlHl‘H ot o CH COOH +H O
O
aisarmis sefond

, €] tpdapi Ngh) MWQR epKi la K,Cr,0, gri rahf khWMpd . vdN >, J
Myf™ hyfisf;fz twhAk;NhidfF gadgLfpw.

vl tufFjy;

Myf" hy; fhghtrgp;, mkyjJdlid; tpd Cued gorrhmwd; kz Kila
Nuc i jj;jUfmd. , rNkk; v] tuvdW mi of fgglfmd. vjijdhys>vjjdhap;
mkyjJld; mu HS0, Kddpyay; vijy; vjijNdh\al; vdw v] tiy;
jUfp . Myf" hysf hughf ] grb mkyjJld;tpdQed c Uthd Nukk;v] tu
(orrhwol; kz k; nfrz tJ) vdgglfml. ,ef tpdia v] fufFjy; vd
mi of { pNahk;

CHOH + CH.O

i 1y d;ePfk;

vijdhyp; Mt pa ntgggljjoglt fhogu t pdAffap; Kddpyapy; (573 k)
ntYjJk;Nghd i > Ty d;ePfki leJ mrpthybi ~ i 1j;jUfmw.

Cu

CHCHO + H.t

S L e enEme
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(Vi)  vupy;

vijdhy; vspp; vuaf$ba jpt k; MfrpDId; vuey fhigd;il MfirilAk;
vued fhugd;i | MfirilAk;ePuAk;j Uf pd.

C.,H.OH + 30 » 200, +3H.0
ST SSETTMED emfush snL sy&ens(d
gadfs;
vijdhy >
kUjJt ki dfsy;fhaqgfi sj;JdiljJ vLIFk;Ad y;jLgghdh gadglLfpd.
thfdqgfsfyss Fsptgghdy;jz z Bciwijj;jlggjy;gadgLfmpd.

GAi rfs; kwk; ghf Buah Nghdw Ez Z apbi s mopf i ffi sj;Jdlai kahf Fk;
f pJkpehf @ b s ; (hand sanitizer) gad gLj j ggLf pw .

fhagfsy;fRkpnj W Vgl hky ; ghd f hf f pw .

kUeJfss vz nz afss nfhOgfxy; nghUsfss thri dg; nghUsfss rhaqfs;
Nohdwt wi W ;fi uf Fk;fi ugghdhf gadgLfpw .

nkjj:;Myt  hy;fyej rhuak; (9% vjjdhy; kwik;5 % nkjjdhy)>ngl Nhy;
kwhk; vjijdhy; fyed fyit (Mww; Myf" hy)> ,ay; jdi k , oej
Myf™ hy;(vjjdhy; kwik; gopd;fyejit), j ahuggj §;gadgLf pu .

cz Tg;nghUlfsp; Rtia $ILtjw gadglLfpw. cjhe khi ntz z gh;
rhW (vennilla essence). , J Xy ngndthd cz T Rt Aéb. , it XunghJthd

c_zT Rit_A#b. |t Myt hys eB fyeJ fiuwyp; ntzzpghtpjfs;
tpdfFlgljjoglt jahubt gglfpw .

vjjdhap; mkyk; (CH,COOH )

vijdhap; mkgk; myyJd mrpbf; mkgk; vdgd fhghryp; mky njhFjay;
KffajJtkhd xdW. , jd;%yf$Wt hagghh C,H,0, ,jd;mi kgGt haggh.

vijdhap;, mkgk;jahpjy;

vijdh y fufyej nghtihpk;ngkhgt NdI;myydJ mkyk;fyej nghthak;
-0 l- FNuhNkl; fiuwiy nfre b Mfrp Ndwpk; mi lar; nrayd vjjdhap; mkyji j
jahubty hk;

CHCH.OH P"'!':.(_'_’;;” e CHCOOH + HO
0]

FTESER aggarmuils swiqub

, awgpy; gz Cfs;
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vijdhap; mkyk; epkwns>t pkgj fh kz Kss xU elBkk;

,Jd GpGR tAilal

,J eBld;vyyhtpjjyk;fyffm

,jd; nfhepy (391 k). ,jid xjj Myf h> Mybi " Lfs> fPNhdpl;
nfhippyiatp mjpk;

Fsp itfFk; Ngnb Jla vjjdhap; mkgk; gdpflb MNyhdw gbfqgfi s
cUthHFfpd. vdN (fdpsrpy) Jla mrpbf; mkyk;vdW mi of {f ggLf pw .

Njp;gz &s;

1. cNyHjJlId; tpd : vijdhap; mkgkhdJ Na, K, Zn Kjyp ¢ NyhfqfSld;
tpdQued i I d;thAit ntsapl Nhoak;vjjNdhNali | jUfpd.
2CH,COOH +Zn — (CH,CO0),Zn+H, 1
2CH,COOH + Na — 2CH,COONa+H, 1t
2 Nhoak; fhugNdI LI Dky Nehbak; i g fhugNdI LI
t Bak; Fi wej fhkhd NhHoak; fhugNdl LI Dk ;
Qed Ei yJ nghgFjy;%yk;fhugd;i | MfirL thAit
2CH,COOH + Na,CO, - 2CH,COONa+CO, 1 H,0
CH,COOH + NaHCO, — CH,COONa +CO, 1 H,0
3 fhyJdld;tpd : vjjdhap; mkgks Nhbak; i ~ luhfi rLid;tpdQe) Nhhak;
vjij NdhNal i | AksePuAk;j Uf pw .
CH,COOH +NaOH — CH,COONa+ H,0O
4 fhogh] y; ePfk; (CO, ePfk) : vjjdhap; mkyjjo; Nhoak; c gi gr; NNH h

Rz z k@ d; (3 gFj pNaOH kwk; 1 gFjpCaO jpffyit) Ny Jr:#Lgljdk; Nghl
kPN d;t hA ¢ Ut hi pw .

CH.COONa _NoOHCa0 | 11 1 + Na

gadfs;

_ eBj mrpbf; mkykhdJ cz T NuifahtksR t Abbahf Tk; kwik; cz T
gj goLj j mhf Tk; gad gLf pw .

nef ppj ahuggy ; gad gLf pw .
rhaqfs>emqf s kwk;tz z g;GrRf s jahupfg;gadglfpd.
Jz psy;mrrg;gj bf gadglLf
Mat f fw ph gadglLfp
, wgu; ghi yf;nflbggljj gadgLfpd.
e thidg;nghUlfs;kw\k;kUeJfs;jahubfg;gadgLfpw

mdwh t hot y; f ulr; Nukqf s ;
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kdp t hoi t Ak; f ulr;

p . N ukgfi s Ak; goib f
css midjyJ epyfspk; fuar;

[Appe- Lu]
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,ayh. gwyG Kjy;, woG tiu
Nukqfs; kdpDfF gadglLfpwd. gy ti fahd

fuar; Nukgfi s Akesmdwh t hot y; mt wwa ; gadgh i | Ak; ehk; f hz Nghk;

i " INhfhgdfsp;gadfs;

vunghUs ;- ¢ j hiz khf LPG>ngl Nihy skz nz z nz a;
gy Kffpkhd nrawi f nghUlfsp; %ygnghUl fs;
gy gbahffy;nghUlfs; cjhz khd | ausnef ppd bfs;

Myf" hyfsp;gadfs;

« fi uwghd; kwik; QG u jLgghd;

e gy Kffpakhd nraw f nghUl fsp; %ygnghUlfs;

Mybi ° Lfsp;gadfs;
« ghkhybi ° L

« gy Kffpkhd nraw f nghUl fsp;%ygnghUl fs;

fPN dfsp;gadfs;

« fi ugghd;
e fiwePfp

JuUsp;gadfs;

« kaff%lb
* typephep

vl tUspl;gadfs;

e vyyhri kay;vz nz afsyk;ypghfs@k;v] tucssd.

N hgG kW bl un[ z | ;

mOf Ffi s ePf Tk;
gadglLfpwd. J}a ePu Kkl Lk;
vz Nz a; nghUl fi s mfww
Otpr Fiwgbssy eB %yf
N hgG kwWk; bl [z Efs;
xdW myyd mjwk Nkwg
xU nghUs hFK; blun[ z | §
mOf F ePf g_adng, xU
Fwogp | #orepyfspy, w
t oo A f;fwWnfhs N Hk;

N hgG
eBrraf yp mi kgi ¢

c
N hbak; myyd ngHtmak; C

‘gad gL wavmf
mbggi | ahf

%y f$Ws; NitggLfpd. 1
iqlohfirL vdw fhai]j
gadgLjjyhk; nghthajij

; NhgG kwik;
S;kw\k;c lyfsss mO
kwk; blun[ z tfspg; , Uf
pWs guG , Ot pria Fi
',ayGis nfre tJ. Nth
sp;cgG ,J mOfF ePf gad
adgLk; xU nghUsH:k blun[ z | {
N j p N ikaf s ol nj hFgG MFk;
i's nrafpd.,jid , e

mbggi lahf itjJ c Ut hWFk;,jd; mbggllay N hgi g, Ut
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CHENNAI

m. fbd NhyG

vz nz a;myydJd nfhOggpd v
tpdfF clgljJk; NghJ fbd Nhg
tif Nhgtfs;gadgljjgglfpwnd.

M. nkd ; N hgG

leHhTId,(NHoak;i ToludfirL) Nehgghf fy;
Gfplffp. nghdt hf ryit nratjwk , e

vz nz a;myyJ nfhOggpd nghthrpk;c ggbd gadgljjpN
clgljdk; NghJ nkd; NhgG fplffmd. clypd RjggljJt]
N-hggp d gadgljjyhk;

NhgG j ahub Fk; Ki w
FLit Kiw

,J nfhQrk; goi kahd Kiw MdhYk; NhG
efM dafsp; , ef KiwNa , dWk; gadgljjgglfm.
, kKKi wag; NhgGjahupf gglf pw

() Nhyghffy;tpd

NhgGjahubf gadglk;vz nz i a xU , Uk ;FLi tag;vLhjyJ 10% fFk;rwWN
mjpkhd fhu;fiwiy NuUuf Nz Lk;,e; fyi tapg; kP et pa nrYjjp
nfh pf itff NztLtk; ry kzp NewfSfFg, go; vz nz a; ebw,
gFffogLfm. , kKi wi F Nehgghf fy;t pd vdW ngau

c gohbjy;

nfhipd nfre L , UFFK; fyitag; rhjhez ¢ gG NU ggLf
nJHbapI mbay ; Nth t Bgbt th gy kz p Newgf SfF

jj|0| l\kwguggg; nf | bahd nghUshf kg)e; t Uk; ]
FWfDItFD k;Nghd Nitahd NhgGfplffpd.

NhgG kP fbd eBo;tpsT

fbd eBy; , U Fk; fhyrak; kwik; nkfdPak; madps; (Ca™kw\k; Mg*)

N hggol; R jk; nraAk; nraiy fliggLjJfpd. fbd eR thg[\gri_ NUkt\th ] fk;

c Ny madpsp;t 8gbT) vdw nkyyp glyk c Ut hf pw . y¥ksdz pyk;

VS pp; ePf Kbah xUti f gbtpd c Ut hfFfpw. fhygNghffg,,e; gbT Jz pp;

jutj wogN hL IWId fryjjy; Jz phdd fped Nghf Tk; nrafpd. ,ji d

jtpff fbd elty; ghpfogglh N jp; nghUlfis gadgljjp blu[z tfs;
jahupt gglfpw .

blu[z I{s;

blun[ z tfi s jahuggjd; %eykh ryit Jiwag;gyN W khwwgfs; VwgltJ.
,twiw fbd eB kwk; mkgpk; fyej eBy; $I gadgljjyhk; Nhygypf Fk;
f hghry p; mky cggpdg, Nghy blw[z tfs; vdgi t ryNghdp; mkgk; myyJd
myt fy; i lygd; ryNlbd; c gds; Mik; ,jdhy; blw[ztfs; fbd efy;
, UFFK; Ca” kwWk; Mg** MfpitfSlid; NueJ tBgbthifiy cUNFtjpiy.
vdN ryit nratjwk Nhgigtp blu[z [{Ns rpejJ.

blun[z [fis jahwFk;Ki w

-
gol ;
d
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fplfFk;
,ej tFD
Xj f|wJ
oyf$W|s c
hyfbd eRhL N ue;

j c thW gwG , Otpr Fi wgG %yf $WENshL NcYk; gy
nghUlfs;Nufg tfsg ry f Ro nf hLffggl Lssd.
Nhbak; rgpNIl; ryit ,aejpgfsy; mugG Vwgl hky; ghJfhff J
N U f ggLf pu .
[g@nunrdl;ntz i k \Wwwbs; Jz ps;gspriptjwk ,J NuUfgglLfmd.
N hbak;nguNghNu ; ryi tap;NghJ ry tif fisfis ePf gadglLfpw.
Nhbak;ryNgl; blun[ z t;Jfs;nflb Mfhky;jLff>,J gadgLfpu.
neh ps; , uyjk; kwk;fhafwrhW Nghdw fi wii s ePf ,J NuUfggLfpd.
ryit nraj gp; Jz pspy; eWkz k; ngW jwf Hf rg N jp; nghUlfs;
N uf £ gglfpiwd.

N hggpl ; J Jai kahffy;tpd

xU NhgG %y f %W N Wglt , U N
NWIt Kiwag; tpdGpp. xU Ki
nf hz | Kldes gFj p aAks kWK d
rqf wpnj h vAi la Ki dt ww gFj p aAk;

ggFer

IwraJ
gua hy
g

j
d
n
n

N hgG nray gLk;t pk;

KidTss gFjp eB t pJk¢k; gFjphf nraygll eBld; xIbf; nfhsfpw.
Ki dt w gFjpePu nt WFk; gFjahf nrayglb Milfsy; css mOfF kwk;
vz nz a; Mfat wMd; xI bf;nfhsfmd. ePu nt WFKk; gFjpkhrpd jdDs;mlffp
nfhsfp. ePut pJk(X; gFjpnkh j %yf$i wAk; eBy;fi va nrafpw. Nhg;myyJ
blun[ z i | eBy; fi ufFk; nghOJ NG %yf$Wfs xdwif ,ize nfhJfsHh
(Micelles) kRry] ; cUth‘p\U e nfhJfsp; i | Nhfhgd; rgfgp gFj ahd >
mOf F kwW\k; vz nz a;ofjahl xIbfpfhsfp. , t 1 hwh Nhggn;Kidtwngjp
mOfi fr; Rwvb; nfhsfpd. Nhggo; fhughf] pyl; gFjp nfhJfi s eBy; fi uar;
nrafpw ., tt mhf mOfF N bhggpo hy ; ePf ggLf pw .

blu[z |fsp;gadfs;
Nhgi gtp blun[z tfis gadglLjJtd mjp edi kfi s jUfpd. Vnddwy s

blum[ zti | fbd eB nkdi kahd eB , wz bYk; gadgLjjyhk; fbd ebly;
Nhgi gtp blup[ z tfs;rpggh nray; Qgk;

c gG eB kwk; mkyk;fyej eB Mfpat wy;$Il blu[z til gadgljjyhk;
ryit nradk;fhydpyh-Jz pspyh>vej tpkhd fi wii s Aks mugxi s Ak;
blwl[ z | ;VwglLjj h.

Fspej eBy;vsphf fi uak; NkKYKk;fbd e k;vsphf myryhk;

Nhgi g nfre L ryit nraa Kbah fkgspMNhdw Mi Ifi sAk; blur[z |;
nfle L ryit nraayhk;

ePt i INbhfhuigd;rqfpp;nhHiunfhz Lss blunffz Ifs;vspp;c apa
rpjt mF clglk;

thfdgfsy;gadgljjggLk;vz nz a;gi raphy; fop ) ¢ Ut hffgglk;fi wi a
$1 vspht bluw[z il gadgljjpePfpt pyhk;
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« nraw fahi jahubfgglk; Jz pif ghJfhW{Tks ntz ik jdikAld;
gof rpf Tk;blun[ z tfs;gadgLjjgLfpind.

cauva rpjT kwk;c ap rpjt wWhblw[zlfs;
m.capa rpjT blw[z tfs;

,it Neud i INhfhgd;rgfgpnjHiungwwi t. ,twiwEzZ apbshy;
vsp;rpjff ,aYk;

M.capa rpjtwblun[ z Ifs;

, 0t kibej fpsfis cila i INhhgd; rgfgp njHhu ,tww
Ez Z appshy;vspha;rpjff ,ayhl.

blu[ z Ifsp;jPkfs;
e ry blun[zIlf{sp; i  INh fhgd; fps fqfgp njhiu ngwmf Fk;

jzz Ry; ,UFk; Ez Z apbshy; ,tww kff nraa ,ayhl. ,jdhy; eR
khri | eJ t phk;

 NhgFis xgghi fay;blu[z tfsp;tpy mjpk;
“TEM” vdw FwaPi | NhgGci Wisy;ghyJssHsh

TFM vdwhy; nkhj nf hOg&G nghUl fs; (Total Fatty Matter). , J
Nhygo ; juij Fwhf $ba Kffm mkrkhFk; c avgj TFM
ngw\es NhgFs;rpej Fspy;Nhgght gadglfpw.

N hgG kwik; bl un[ z | N WghL

NG blw[z F;

,J ePl rafgp mikgig|,J ryNghdp;  mkyjjl;
ngww fhghryp; mkyqfsp; Nhak;c gfs;
Nhba ¢ gff s;

N hggpl ; mad p COO™Na* bl'un[ z bd;madpgFj p
SO, - Na"
tpqFfspkpled fplfFkinglNihypjjypel  fplfFk;
nf hOgG KwWk;| i~ | Nuhf hugd y ey it
jhtwfspkped fplftk; jahuptgglfmd.
vz nz a; Mfpa t www el
N hgGj ahupf gglf pw .

fbd elHy;gadglLjj KbahlJ. [fbd eRYk; rpgghf ryit
nraay hk;
fbd eBld;NUK;NghJ (] fk)|fbd eBld; NUkNghJ (] fk)
gbTfi s c Ut iffk; gbTfis cUthfhl.
Fi wt hd msty; e uis | mjpsty;Ei ui s c UtH FKk;
c Ut hf Fk;
capa rpjT milAk;jdik|capa rpjT milAk; jdik
ngww mww .
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