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10 SCIENCE  
UNIT 1 

,af;f tpjpfs;  
mwpKfk;:  
kdpjh; jk;ikr; Rw;wpAs;sitfNs $h;e;J Nehf;Ftjpy; kpFe;j Mh;tk; cilatuhth;. ek;ik 
Rw;wpAs;s nghUs;fs; midj;Jk; xd;iwnahd;W rhh;e;J cs;sd. mtw;wpy; rpy xa;T 
epiyapYk;> rpy ,aq;Fk; epiyapYk; cs;sd. xa;Tk; ,af;fKk; xd;Wld; xd;W 
njhlh;Gilait.  
 
Ke;ija tFg;Gfspy; ehk; ,af;fj;jpd; gy;NtW tiffshd Neh;f;Nfhl;L ,af;fk;> tl;l 
,af;fk;> miyT ,af;fk; Nghd;wtw;iw fw;wpUe;Njhk;. ,Jtiu ,af;fj;jpd; $Wfshd 
,lg;ngah;r;rp> jpirNtfk;> kw;Wk; KLf;fk; ,tw;iwg;gw;wp mwpe;Njhk;. ,g;NghJ ,e;j ghlj;jpy; 
,af;fj;jpw;fhd fhuzj;ij Ma;e;jwpNthk;.  
 
xa;tpy; cs;s xU nghUis ,af;fj;jpw;F khw;w cjTtJ vJ? ,af;fj;jpy; cs;s 
xUnghUs; Xa;Tepiyf;F tUtjw;F fhuzk; vd;d? ,aq;Fk; nghUis Ntfkhf 
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,af;Ftjw;Fk;> Ntfj;ij Fiwf;fTk; vJ Njitg;gLfpwJ? efUk; nghUspd; jpirapid 
khw;w cjTtJ vJ?  
 
Nkw;fz;l midj;J tpdhf;fSf;Fk; xNu tpil 'tpir' vd;gjhFk;.  
 
nghJthf tpir vd;gJ 'js;Sjy;' my;yJ ',Oj;jy;' vd;w gjj;jpNyNa nghUs; 
nfhs;sg;gLfpwJ.  
 
xa;T epiyapy; cs;s nghUis ,af;f my;yJ ,af;f epiyapy; cs;s nghUis 
xa;Tepiyf;Ff; nfhz;Ltu tpir Njitg;gLfpwJ. NkYk; ,af;fj;jpy; cs;s nghUspd; 
jpirNtfj;ij mjpfhpf;fNth my;yJ Fiwf;fNth> mjd; jpirapid khw;wNth tpir vd;gJ 
Njitg;gLfpwJ.  
 
mwptpay; G+h;tkhf tpir vd;gij rh;. Irf;epA+l;ldpd; %d;W ,af;f tpjpfs; %yk; tpsf;f 
,aYk;. ,t;tpjpfs; %yk; nghUspd; ,af;fj;jpid njspthfg; Ghpe;J nfhs;tJld;> 
,af;fj;jpy; cs;s nghUspd; kPJ nray;gLk; tpir kjpg;igf; nfhz;L> mg;nghUs; vt;thW 
,aq;fg; Nghfpd;wJ? vd;gij Kd;Ng njhpe;J nfhs;sTk; cjtpahf cs;sJ. epA+l;ldpd; 
,af;f tpjpfSf;F Kd; tpir kw;Wk; ,af;fk; gw;wpa gy;NtW tpjkhd fUj;Jf;fs; ,Ue;jd. 
,g;ghlj;jpy; mf;fUj;Jf;fs; gw;wpAk;> tpir kw;Wk; ,af;fk; gw;wpa epA+l;ldpd; %d;w ,af;f 
tpjpfisAk; mwpe;J nfhs;Nthk;.  
 
,ae;jputpay;: tpirapd; nray;ghl;lhy; nghUs; kPJ Vw;gLk; tpisTfis gw;wp gapYk; 
mwptpay; ghlk; ,ae;jputpay; MFk;. ,J ,uz;L gphpTfshfg; gphpf;fg;gl;Ls;sJ. mit 
epiyapay; kw;Wk; ,aq;fpay; MFk;.  
 
epiyapay;: tpirapd; nray;ghl;lhy; xa;T epiyapYs;s nghUs; kPJ Vw;gLk; tpisTfisg; 
gw;wp mwpAk; mwptpay; epiyapay; MFk;.  
 
,aq;fpay;: tpirapd; nray;ghl;lhy; ,af;fepiyapYs;s nghUs; kPJ Vw;gLk; tpisTfisg; 
gw;wp mwpAk; mwptpay; ,af;ftpay; MFk;. ,J NkYk; ,U gphpTfshf fPo;fz;lthW 
gphpf;fg;gl;Ls;sJ.  
 
,af;ftpay;: ,af;ftpay; vd;gJ ,af;fj;ij Vw;gLj;Jk; tpirapidf; fUj;jpy; nfhs;shky; 
,af;fj;jpid kl;LNk tpsf;FtJ ,af;ftpay; MFk;.  
 
,af;ftpirapay;: nghUspd; ,af;fj;ijAk;> mjw;Ff; fhuzkhd tpir gw;wpAk; tpsf;FtJ 
,af;ftpirapay; MFk;.  
 
tpir kw;Wk; ,af;fk;:  
 
mhp];lhl;by; fpNuf;f ehl;by; tho;e;j xU rpwe;j mwptpay; kw;Wk; jj;Jt mwpQh; Mthh;. 
mtuJ $w;Wg;gb> ,aq;Ffpd;w nghUs;fs; ahTk; jhkhfNt ,aw;ifahd jj;jkJ 
xa;Tepiyf;F te;J NrUk;. mtw;wpid xa;T epiyf;F nfhz;L tu Gwtpir vJTk; 
Njitapy;iy vdf; $wpdhh;. ,t;thW ,aq;Fk; nghUl;fspd; ,af;fj;jpid ',aw;ifahd 
,af;fk;" (tpir rhh;gw;w ,af;fk;) vd tiuaWj;jhh;. mt;thW ,y;yhky;> 
,aq;Fk; nghUl;fis xa;Tepiyf;Ff; nfhz;L tu Gwtpir Njitg;gLk; vdpy;> mt;tif 
,af;fj;jpid ',aw;iff;F khwhd ,af;fk;' (tpir rhh;G ,af;fk;) vd tiuaWj;jhh;. NkYk; 
,U NtWepiw nfhz;l nghUs;fs; rk cauj;jpy; ,Ue;J tpOk;NghJ> mjpf epiw nfhz;l 
nghUs; ntF Ntfkhf tpOk; vd;Wiuj;jhh;.  
 
mwptpaywpQh; fypypNah tpir> epiykk; kw;Wk; ,af;fk; gw;wp fPo;fz;lthW tpsf;fpdhh;.  
 

1. ,aw;ifapy; cs;s Gtprhh; nghUs;fs;ahTk; jj;jkJ ,ay;ghd xa;T epiyapNyh 
my;yJ rPuhd ,af;f epiyapNyh njhlh;e;J ,Uf;Fk;.  
 

2. Gwtpir VJk; nray;glhj tiu nghUs;fs;ahTk; jj;jkJ Ke;ija epiyapNyNa 
njhlh;e;J ,Uf;Fk;.  
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3. nghUspd; kpJ tpirapd; jhf;fk; ,Uf;Fk;NghJ> jk; epiy khw;wj;jpid jtph;f;f 

KaYk; jd;ik mjd; epiykk; vdg;gLk;.  
 

4. ntw;wplj;jpy; ntt;NtW epiw nfhz;l nghUs;fs; ahTk; xNu cauj;jpy; ,Ue;J 
tpOk;NghJ> mit xNu Neuj;jpy; jiuia te;jilAk;.  

 
epiykk;:  
ehk; NgUe;jpNyh kfpOe;jpNyh gazk; nra;Ak; NghJ> jpBnud mit epWj;jg;gLk; NghJ> 
ekJ cly; Kd;Ndhf;fp rha;fpd;wJ. xa;T epiyapy; cs;s NgUe;J> jpBnud efUk; NghJ> 
cs;spUf;Fk; ehk; gpd;Nd rha;fpd;Nwhk;.  
 
njhlh;e;J ,aq;fp nfhz;Ls;s thfdj;jpy; jpBnud Ntfj;jil Vw;gLk; NghJ NgUe;J 
epd;Wtpl;lhYk;> gazpah; njhlh;e;J ,af;f epiyapNyNa ,Uf;f Kaw;rpg;gjhy; Kd;Ndhf;fp 
tpOfpd;wdh;. mNjNghy; xa;T epiyapy; cs;s NUe;J> jpBnud efu Muk;gpf;Fk; nghOJ> 
mtw;Wld; ,ize;j gazpah;> njhlh;e;J xa;tpy; ,Uf;f Kay;fpd;wdh;. vdNt NgUe;J 
efh;e;jhYk;> mth;fs; jkJ gioa epiyia jf;f itf;f gpd;Ndhf;fp rha;fpd;wdh;.  
 
xt;nthU nghUSk; jd; kPJ rkd; nra;ag;glhj Gw tpir VJk; nray;glhj tiuapy;> jkJ 
xa;T epiyiaNah> my;yJ nrd;W nfhz;bUf;Fk; Neh;f;Nfhl;L ,af;f epiyiaNah 
khw;Wtij vjph;f;Fk; jd;ik 'epiykk;' vd;wiof;fg;gLfpwJ.  
 
,r;nray;ghl;by; fhfpj ml;il efh;e;jhYk;> ehzakhdJ njhlh;e;J jkJ xa;tpd; epiyg;Gj; 
jd;ikia ePl;bf;f Kaw;rpf;fpwJ. ,e;j xa;tpw;fhd epiykg; gz;gpdhy;> ml;il efh;e;jTld; 
Gtp <h;g;G tpirapdhy; ehzak; Ftisapy; tpOfpwJ.  
 
epiykj;jpd; tiffs;:  
 
1. xa;tpy; epiykk;: epiyahf cs;s xt;nthU nghUSk; jkJ xa;T epiy khw;wj;ij 

vjph;f;Fk; gz;G xa;tpy; epiykk; vdg;gLk;.  
 

2. ,af;fj;jpy; epiykk;: ,af;f epiyapy; cs;s nghUs;> jkJ ,af;f epiy khw;wj;ij 
vjph;f;Fk; gz;G ,af;fj;jpy; epiykk; vdg;gLk;.  

 
3. jpirapy; epiykk;: ,af;f epiyapy; cs;s nghUs;> ,aq;Fk; jpirapy; ,Ue;J khwhJ> 

jpir khw;wj;jpid vjph;f;Fk; gz;G jpirapy; epiykk; vdg;gLk;.  
 
epiykj;jpw;fhd vLj;Jf;fhl;Lfs;:  
 

• ePsk; jhz;Ljy; Nghl;bapy; cs;s Nghl;bahsh; ePz;l J}uk; jhz;Ltjw;fhf> jhk; 
jhz;Lk; Kd; rpwpJ J}uk; XLtjw;F fhuzk; ,af;fj;jpw;fhd epiykk; MFk;.  
 

• XLk; kfpo;e;J tisghijapy; nry;Yk; NghJ gazpah;> xU gf;fkhf rhaf; fhuzk; 
jpirf;fhd epiykk; MFk;.  

 

• fpisfis cYf;fpa gpd; kuj;jpypUe;j fPNo tpOk; ,iyfs;> gOj;jgpd; tpOk; 
goq;fs; ,it ahTk; xa;tpw;fhd epiykj;jpw;F vLj;Jf;fhl;lhFk;.  
 

Neh;f;Nfhl;L ce;jk; (Linear momentum) 
 
jpirNtfNkh> epiwNah mjpfkhdhy; tpirapd; jhf;fk; mjpfkhFk;. tpirapd; tpisthdJ 
jpirNtfj;ijAk;> epiwapidAk; rhh;e;J mikfpwJ. xU nghUs; kPJ nray;gLk; tpirapd; 
jhf;fj;ij Neuf;Nfhl;L ce;jj;jpd; %yk; mstplyhk;. 
 
,aq;Fk; nghUspd; epiw kw;Wk; jpirNtfj;jpd; ngUf;fw;gyd; ce;jk; vdg;gLk;. ,jd; 
jpirahdJ nghUspd; jpirNtf jpirapNyNa mikAk;. ,J xU ntf;lhh; msthFk;.  
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  ce;jk; (p) = epiw (m) × jpirNtfk; (v) 
        p = mv  
 
tpirapd; vz; kjpg;ghdJ ce;jj;jhy; mstplg;gLfpwJ. ,jd; SI myF fpfp kPtp-1, CGS 
myF fp nr.kP tp-1 MFk;.  
 
epA+l;ldpd; ,af;f tpjpfs;  
epA+l;ldpd; Kjy; tpjp:  
 
xt;nthU nghUSk; Gwtpir VJk; nray;glhj tiuapy;> jkJ Xa;T epiyapNyh my;yJ 
rPuhf ,aq;fpf; nfhz;bUf;Fk; Neh;f;Nfhl;L epiyapNyh njhlh;e;J ,Uf;Fk;. ,t;tpjp 
tpirapid tiuaWf;fpwJ. mJ kl;Lkpd;wp> nghUl;fspd; epiykj;ijAk; tpsf;FfpwJ.  
 
tpir:  
tpir vd;gJ ',Oj;jy;' my;yJ 'js;Sjy;' vd;w Gwr;nray; tbtk; MFk;. ,ij 
fPo;fz;lthW tpsf;fyhk;.  
 

1. Xa;tpy; cs;s nghUis ,af;Ftjw;F my;yJ ,af;f Kaw;rpg;gjw;fhd nray;.  
 

2. ,aq;fp nfhz;bUf;Fk; nghUis epWj;j my;yJ epWj;j Kaw;rpg;gjw;fhd nray;.  
 

3. ,aq;fp nfhz;bUf;Fk; nghUspd; jpirapid khw;w my;yJ khw;w Kaw;rpf;fpd;w nray; 
MFk;.  
 

tpirahdJ vz;kjpg;Gk; jpirAk; nfhz;l xU ntf;lh; msthFk;.  
 
tpirapd; tiffs;:  
 
tpirfis> mit nray;gLk; jpir rhh;e;J fPo;fz;lthW tifg;gLj;jyhk;.  
 

1. xj;j ,iztpirfs;: ,uz;L my;yJ ,uz;bw;F Nkw;gl;l rkkhd my;yJ rkkw;w 
tpirfs;> xNu jpirapy; xU nghUs; kPJ ,izahfr; nray;gl;lhy; mit xj;j 
,iztpirfs; vd;wiof;fg;gLfpd;wd.  
 

2. khWgl;l ,iztpirfs;: ,uz;L my;yJ ,uz;bw;F Nkw;gl;l rkkhd my;yJ rkkw;w 
tpirfs;> vjph; vjph; jpirapy; xU nghUs; kPJ ,izahfr; nray;gl;lhy; mit 
khWgl;l ,iztpirfs; vd;wiof;fg;gLfpd;wd.  

 
,t;tpidfspd; nray;ghLfis ml;ltiz mwpayhk;.  
 
njhFgad; tpir (Resultant force):  
 
xU nghUs; kPJ gy;NtW tpirfs; nray;gLk; NghJ> mtw;wpd; nkhj;j tpisit Vw;gLj;Jk; 
xU jdpj;j tpir 'njhFgad; tpir" vd;wiof;fg;gLfpwJ. ,jd; kjpg;G> nray;gLk; midj;J 
tpirfspd; ntf;lhh; $LjYf;Fr; (tpirfspd; vz;kjpg;G kw;Wk; jpir Mfpatw;wpd; $Ljy;) 
rkkhFk;.  
 
njhFgad; tpirapd; kjpg;G Rop vdpy; nghUs; rkepiyapy; cs;snjd mwpayhk;. 
,t;tpirfs; rkd; nra;ag;gl;l tpirfs; vdg;gLk;. njhFgad; tpir kjpg;G Ropapy;iy vdpy;> 
mit nghUl;fspd; ,af;fj;jpw;F fhuzkhf mikfpd;wd. ,J rkd; nra;ag;glhj tpirfs; 
vdg;gLk;.  
 
v.fh. fpzj;jpy; ,Ue;J ePh; vLf;f nray;gLk; tpir> nek;GNfhypd; kPJ nray;gLk; tpir> 
juhRj;jl;Lfspy; nray;gLk; tpir Kjypad rkd; nra;ag;glhj tpirfSf;F vLj;Jf;fhl;Lfs; 
MFk;  
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njhFgad; tpirf;F rkkhd> Mdhy; vjph; jpirapy; nray;gLk; xU tpirahdJ> nghUl;fis 
rk epiyf;F nfhz;Ltu cjTfpwJ. ,t;tpiria 'vjph;rkdp' (Equilibrant) vd;W 
miof;fg;gLfpwJ.  
 
tpirapd; Roy; tpisT:  
 
fjTfspy; ifg;gpb ve;j ,lj;jpy; nghUe;jpAs;sJ? kw;w ,lj;jpy; itf;fhky; Vd; vg;NghJk; 
fjTtpd; tpspk;gUfpy; mit nghUj;jg;gl;Ls;sd? fjtpid> tpspk;Gfspy; gpbj;J ,Og;gJ 
my;yJ js;StJ njhFgad; tpirf;F rkkhd> Mdhy; vjph; jpirapy; nray;gLk; xU 
tpirahdJ> nghUl;fis rk epiyf;F nfhz;Ltu cjTfpwJ. ,t;tpiria 'vjph;rkdp' 
(Equilibrant) vd;W miof;fg;gLfpwJ.  
 
tpirapd; Roy; tpisT:  
 
vspjhdjh? my;yJ Rthpd; ,izg;G fPy; (Hinges)gFjpapd; mUfpy; gpbj;J ,Og;gJ my;yJ 
js;StJ vspjhdjh?  
 
fjtpid jpwf;f my;yJ %l> tpirapid tpspk;Gfspy; nrYj;JtJ vspjhdjhFk;. fjtpd; 
,izg;G mr;rpypUe;J tpspk;ghdJ njhiy J}uj;jpy; cs;sJ. vdNt mq;F nray;gLk; tpir 
mjpf Roy; tpistpid Vw;gLj;JfpwJ. fjtpy; cs;s epiyahd ,izg;G mr;R> 'Roy; 
mr;R' (Axis of rotation) vd;wiof;fg;gLk;.  
 
tpirapd; nray;ghLfs;  
 

tpir nray;ghL glk; njhFgad; (FnjhF) tpir 
kjpg;G 

xj;j ,iz tpirfs; 
xNu jpirapy; 
nray;gl;lhy;  

 FnjhF = F1 + F2 

rkkw;w kjpg;Gfs; 
nfhz;l ,iz tpirfs; 
vjpnujph; jpirapy; 
nray;gl;lhy;  

 FnjhF= vdpy;)  
FnjhF= vdpy;  
FnjhF tpirahdJ mjpf vz; 
kjpg;Gila tpirapd; 
jpirapy; efUk; 

rkkhd tpirfs; 
vjph;vjph; jpirapy; xNu 
Neuj;jpy; Neh;f;Nfhl;by; 
nray;gl;lhy; 

 FnjhF= F1 – F2 (F1 = F2) 
FnjhF= O 

 
1. vjpnujph; jpirapy; nray;gLk; rkkw;w ,iz tpirfs;  

 
2. nek;GNfhypy; nray;gLk; tpir  

 
3. xNu jpirapy; nray;gLk; xj;j ,iz tpirfs;  

 
jz;nlhd;wpd; xU Kidia jiuapNyh my;yJ RthpNyh epiyahf nghUj;jp> kWKidapy; 
jz;bd; njhLNfhl;bd; topNa epiyg;Gs;spia ikakhf itj;J RoYk;. ,g;Gs;sp ‘Row;Gs;sp” 
(Point of rotation) vdg;gLk;.  
  
 
 
 
tpirapd; jpUg;Gj;jpwd;:  
 



 

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

 

tpirahdJ xU Gs;spapy; my;yJ xU mr;rpy; Vw;gLj;Jk; Row; tpistpid mjd; 
jpUg;Gj;jpwd; kjpg;gpd; %yk; mstplyhk;.  
 
xU Gs;spapy; kPJ nray;gLk; tpirapd; jpUg;Gj;jpwd; τMdJ> tpirapd; vz; kjpg;G F - 
w;Fk;> epiyahd Gs;sp kw;Wk; tpir nray;gLk; mr;rpw;Fk; ,ilNa cs;s nrq;Fj;J 
njhiyT d f;Fk;> cs;s ngUf;fw; gyidf; nfhz;L mstplg;gLfpwJ.  

   τ=F × d  
 
,J xU ntf;lhh; msthFk;. ,jd; jpirahdJ tpir nray;gLk; mr;rpd; jpir kw;Wk; 
njhiytpd; jsj;jpw;F> nrq;Fj;J jpirapy; ,Uf;Fk;. ,jd; SI myF epA+l;ld; kPl;lh; (N m) 
MFk;.  
 
,ul;il (Couple): 
 
,U rkkhd ,iz tpirfs; xNu Neuj;jpy; xU nghUspd; ,U NtW Gs;spfspd; kPJ vjph; 
jpirapy; nray;gl;lhy;> mit ‘,ul;il tpirfs;’ my;yJ ‘,ul;il’vd;wiof;fg;gLk;. mit 
xNu Neh;f;Nfhl;by; nray;glhJ.  
 
,ul;ilfspd; njhFgad; tpir kjpg;G Ropahjyhy; ,it Neh;f;Nfhl;L ,af;fjpid 
Vw;gLj;jhJ. Mdhy; Roy; tpistpid Vw;gLj;Jk;. ,ij ,ul;ilfspd; jpUg;Gj;jpwd; 
vd;wiof;fpNwhk;.  
 
v.fh. ePh; Foha; jpwj;jy; kw;Wk; %Ljy;> jpUfpd; Row;rp> gk;guj;jpd; Row;rp Kjyhdit.  
 
,ul;ilapd; Row;tpisT> mjd; jpUg;Gj; jpwd; kjpg;G nfhz;L mstplg;gLfpwJ. ,k;kjpg;G 
VNjDk; xU tpirapd; vz;kjpg;G kw;Wk; ,iz tpirfSf;F ,ilNa cs;s nrq;Fj;J 
njhiyT> ,itfspd; ngUfw;gyDf;F rkkhFk;.  
 
,ul;ilapd; jpUg;Gj;jpwd; (M) = tpirapd; vz; kjpg;G (F)× ,iz tpirfSf;F ,ilNa 

cs;s nrq;Fj;J njhiyT (S) cs;s nrq;Fj;J njhiyT (S) 
   M = F × S  
,jd; SI myF epA+l;ld; kP>CGS myF Kiwapy; ild; nr.kP MFk;. tpirapd; jpUg;Gj;jpwd; 
xU ntf;lhh; msthFk;.jpUg;Gj;jpwd; xU ntf;lhh; msthFk;. jpUg;Gj;jpwdpd; jpir> 
nghUl;fspd; Row;rp tyQ;Ropahf ,Ug;gpd; vjph;f;FwpahfTk;> ,lQ;Ropahf ,Ug;gpd; 
vjph;f;FwpahfTk;> ,lQ;Ropahf ,Ug;gpd; Neh;f;FwpahfTk; nfhs;sg;gLtJ kughFk;. ,J 
fhl;lg;gl;Ls;sJ.  
 
 
 
tpirapd; jpUg;Gj;jpwd; nray;gLk; rpy vLj;Jf;fhl;Lfs;:  
 

1. gw;rf;fuq;fs; (Gears): 
 
gw;rf;fuq;fs; tl;lg;gug;gpd; tpspk;Gfspy; gy Nghd;W khw;wk; nra;ag;gl;l mikg;Gfs; 
MFk;. gw;rf;fuq;fs; %yk; jpUg;Gtpirapid khw;wp ,aq;Ffpd;w thfdrf;fuq;fspd; 
Row;rp Ntfj;ij khw;wyhk;. NkYk; jpwid flj;Jtjw;Fk; gw;rf;fuq;fs; cjTfpd;wd.  

 
2. Vw;wg;gyif (Seesaw play):  

 
ePq;fs; Vw;wg;gyif tpisahl;bid tpisahb ,Ug;gPh;fs;. mjpy; mkh;e;Js;s vil 
mjpfkhd xUth;> kw;nwhUtiu vspjpy; J}f;Ffpwhh;. vil mjpfkhd egh; gyifapd; 
Mjhug;Gs;spapid Nehf;fp efUk; NghJ> tpir nray;gLk; J}uk; 
Fiwe;J>jpUg;Gtpirapd; nray;ghL FiwfpwJ. ,J vil Fiwthd eguhdth;> vil 
mjpfkhd egiu J}f;f top tif nra;fpwJ. 
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3. jpUg;Gr;rf;fuk; (Steering wheel):  
 
kpf tYthd kfpOe;J kw;Wk; ghu ce;Jfspd; rf;fuq;fspd; jpirapid> Fiwthd 
jpUg;G tpir nfhz;L vspjpy; khw;w jpUg;Gr;rf;fuk; cjTfpwJ.  

 
jpUg;Gj;jpwd;fspd; jj;Jtk; (Principle of Moments) jj;Jtk;  
 
rkepiyapy; cs;s nghUs; xd;wpd; kPJ rk kjpg;Gs;s my;yJ rk kjpg;gw;w tpirfs; 
,izahfNth my;yJ vjph; ,izahfNth nray;gl;lhy;> mg;nghUspd; kPJ nray;gLk; 
nkhj;j tyQ;Rop jpUg;Gj;jpwDk;> nkhj;j ,lQ;Rop jpUg;Gj;jpwDk; rkkhf ,Uf;Fk;.  
 
my;yJ rkepiyapy; cs;s NghJ xU Gs;spapd; kPJ nray;gLk; midj;J tpirfspd; 
jpUg;Gj;jpwd;fspd; $Ljy; Ropf;F rkkhFk;.  
 
  
 
jpUg;Gj;jpwd;fspd; jj;Jtk;:  
 
Nkw;fz;l rkepiyapy; cs;s nghUs; xd;wpy;> Mjhu ikak; P y; ,Ue;J d1njhiytpy; 

,aq;Fk; tpirahd F1,lg;gf;fr; Row;rpapidAk;>Mjhu ikak; P y; ,Ue;J d2njhiytpy; 

,aq;Fk; tpirahd F2 tyg;gf;fr; Row;rpapidAk; Vw;gLj;JfpwJ.  
 
jpUg;Gj;jpwd;fspd; jj;Jtj;jpd; gb  
tyQ;Rop jpUg;Gj;jpwd; =,lQ;Rop jpUg;Gj;jpwd;  

    F1 × d1 = F2× d2 
 
epA+l;ldpd; ,uz;lhk; ,af;f tpjp:  
 
nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; ce;jkhWghl;L tPjj;jpw;F 
Neh;jftpy; mikAk;. NkYk; ,e;j ce;j khWghL tpirapd; jpirapNyNa mikAk;. ,t;tpjp 
tpirapd; vz;kjpg;ig mstpl cjTfpwJ. vdNt ,ij 'tpirapd; tpjp' vd;Wk; 
miof;fyhk;.  
 
tpirf;fhd rkd;ghl;il fPo;f; fz;lthW jUtpf;fyhk;.  
 
m epiw kjpg;Gila nghUs; xd;W u vd;w Muk;g jpirNtfj;jpy; Neh;f;Nfhl;L ,af;fj;jpy; 

cs;snjd nfhs;Nthk;. t vd;w fhy ,ilntspapy; F vd;w rkd; nrag;glhj Gw tpirapd; 
jhf;fj;jhy;> mjd; Ntfk; v vd;W khw;wkilfpwJ. 
  nghUspd; Muk; ce;jk;  Pi = mu 
  ,Wjp ce;jk;    Pf = mv 
 
ce;jkhWghL ∆p = pf – pi = mv – mu epA+l;ldpd; ,uz;lhk; ,af;f tpjpg;gb tpir Fα ce;j 

khw;wk; / fhyk; 
 Fα (mv – mu)/ t  
 F = K m(v – u) /t  
K vd;gJ tpfpj khwpyp; K = 1 (midj;J myF KiwfspYk;) vdNt  

   F = (mv – mu) / t 
KLf;fk; = jpir Ntfkhw;wk; / fhyk;;  
  a = (v – u)/ t vdNt 
  F = m × a  
 tpir= epiw × KLf;fk;  
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rPuhd jpirNtfj;jpy; efUk; nghUspid> njhlh;e;J efh;j;j Gwtpir VJk; Njitapy;iy. 
Gwtpirfspd; njhFgad; kjpg;G Ropahf ,y;iy vdpy; jpirNtf kjpg;gpy; cWjpahf khw;wk; 
,Uf;Fk;. ce;j khw;wkhdJ tpirapd; jpirapNyNa mikAk;. ,k;khw;wkhdJ mjd; vz; 
kjpg;gpNyh> jpirapNyh my;yJ ,it ,uz;bYNkh Vw;glyhk;.  
 
tpir KLf;fj;jpid vw;gLj;JfpwJ. rPuhd tl;l ,af;fj;jpy; cs;s nghUspd; jpirNtfj;jpd; 
vz;kjpg;G khwpypahFk;. ,Ug;gpDk; nghUshdJ tl;lg;ghijapd; xt;Nthh; Gs;spapYk; jdJ 
jpirapid njhlh;e;J khw;wp nfhs;tjhy;> jpirNtf khWghL Vw;gLfpwJ. ,J KLf;fj;jpid 
Row;rp Muj;jpy; Vw;gLj;JfpwJ. ,k;KLf;fk; ika tpyf;F KLf;fk; vdg;gLk;. ,k; KLf;fk; 
cUthf fhuzkhd tpir ika tpyf;F tpir vd;wiof;fg;gLfpwJ. ,ijg;gw;wp xd;gjhk; 
tFg;gpy; ePq;fs; fw;wpUe;jpUg;gPh;fs;.  
 
tpirapd;myF: tpirapd; SI myF epA+l;ld; (N) MFk;. mjd; CGS myF ild; (dyne) 
MFk;.  
 
1 epA+l;ld; vd;gjd; tiuaiw: 1 fpNyhfpuhk; epiwAila nghUnahd;iw 1 kPtp-2 mstpw;F 

KLf;Ftpf;f Njitg;gLk; tpirapd; msT 1 epA+l;ld; (1N) MFk;. 1 epA+l;ld; = 1 fpfp kPtp-2 
 
1 ild; vd;gjd; tiuaiw: 1 fpuhk; epiwAila nghUnshd;iw 1nr.kP-2 mstpw;F 
KLf;Ftpf;f Njitg;gLk; tpirapd; msT 1 ild; MFk;.  
  1 ild; = 1 fp.nr.kP  
  1 epA+l;ld; = 105 ild;  
 
xuyF tpir:  
1 fpNyhfpuhk; epiwAs;s nghUnshd;iw 1 kPtp-2 mstpw;F KLf;ftpf;f Njitg;gLk; 

tpirapd; msT xU epA+l;ld; (1N) MFk;. ,J xuyF tpir vd;wiof;fg;gLfpwJ.  
 
<h;g;gpay; myF tpir (Gravitational unit of force):  
 
xuyF epiwAs;s (1 fp fp) nghUnshd;iw Gtpapd; <h;g;G KLf;fj;jpw;F (9.8 kP tp-2) 
,izahf KLf;ftpf;f Njitg;gLk; tpirapd; msT <h;g;gpay; myFtpir vdg;gLk;.  
 
<h;g;gpay; myF tpirapd; SI myF> fpNyhfpuhk; tpir (kgf) MFk;. CGS myF Kiwapy; 

fpuhk; tpir (gf) MFk;. 

  1 kg f =1kg ×9.8 ms-2 = 9.8 epA+l;ld;  
  1g f = 1g × 980 cms-2 = 980 ild;  
 
fzj;jhf;F (Impulse): 
kpff; Fiwe;j fhy mstpy; kpf mjpf msT nray;gLk; tpir> fzj;jhf;F tpir vdg;gLk;.  
 
F vd;w tpir t fhy mstpy; xU nghUs; kPJ nray;gl;lhy;> Vw;gLk; fzj;jhf;F (J) d; 
kjpg;G> tpir kw;Wk; fhy mstpd; ngUf;fw; gyDf;F rkkhf ,Uf;Fk;.  
  fzj;jhf;F J = F × t 
epA+l;ldpd; ,uz;lhtJ ,af;f tpjpg;gb  
F = ∆p/t (∆P vd;gJ t fhy ,ilntspapy; Vw;gLk; ce;jkhw;wk; vd;gij Fwpf;fpwJ) 

    ∆P = F × t  
 rkd;ghL rkd; nra;a fzj;jhf;F J = ∆P 
fzj;jhf;F vd;gJ ce;j khWghl;bw;F rkkhd msthFk;. ,jd; myF fpfp kPtp-1 my;yJ 
epA+l;ld; tpehb MFk;.  
 
ce;j khw;wk; my;yJ fzj;jhf;F fPo;f;fz;l ,U topfspy; nray;glyhk;.  
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1. nghUspd; Nkhjy; fhyk; FiwAk; NghJ mg;nghUspd; kPJ nray;gLk; fzj;jhf;F 
tpirapd; kjpg;G mjpfkhFk;. 
 

2. nghUspd; Nkhjy; fhy kjpg;G mjpfkhFk; NghJ mg;nghUspd; kPJ nray;gLk; 
fzj;jhf;f tpirapd; kjpg;G FiwAk;.  
 

rpy vLj;Jf;fhl;Lfs;:  
 

• rPuw;w gug;gpy; ,Ur;rf;fu thfd gazj;jpd; NghJ fzj;jhf;F tpir mjph;Tfis 
Fiwg;gjw;F RUs;tpy; mikg;GfSk; mjph;TwpQ;rpfSk; itf;fg;gl;Ls;sd.  
 

• fphpf;nfl; tpisahl;by;> Ntfkhf tUk; ge;jpid gpbf;f> tpisahl;L tPuh; ifapid 
gpd;Ndhf;fp ,Oj;J Nkhjy; fhyj;ij mjpfhpf;fpwhh;. ,J mtuJ ifapy;> ge;J 
Vw;gLj;Jk; fzj;jhf;F tpirapd; msit Fiwf;fpwJ.  
 

epA+l;ldpd; %d;whk; ,af;f tpjp:  
 
xt;nthU tpirf;Fk; rkkhd vjph; tpir cz;L. tpirAk; vjph;tpirAk; vg;NghJk; ,UNtW 
nghUs;fs; kPJ nray;gLk;.  
 
A vd;w nghUs; xd;W B vd;w nghUspd; kPJ FA tpirapid nrYj;JfpwJ vdpy;>'B' MdJ 

jd; vjph;tpir FB apid 'A" kPJ nrYj;Jk;. ,tw;wpd; vz;kjpg;G rkk;. Mdhy; mit 
xd;Wf;nfhd;W vjph;jpirapy; nray;gLk;.  
  FA = -FB 
 
rpy vLj;Jf;fhl;Lfs;:  
 

• gwitfs; jkJ rpwFfspd; tpir (tpir) %yk; fhw;wpid fPNo js;Sfpd;wd. 
fhw;whdJ mt;tpirf;F rkkhd tpirapid (vjph; tpir) cUthf;fp gwitia NkNy 
gwf;f itf;fpwJ.  
 

• ePr;ry; tPuh; xUth; ePhpid ifahy; gpd;Nehf;fp js;Sjypd; %yk; tpirapid 
Vw;gLj;Jfpwhh;. ePuhdJ me;egiu tpirf;F rkkhd vjph;tpir nfhz;L Kd;Nd 
js;SfpwJ.  

 

• Jg;ghf;fp RLjypy; Fz;L> tpirAld; Kd;Ndhf;fp nry;y mjw;F rkkhd 
vjph;tpirapdhy; Fz;L ntbj;jgpd; Jg;ghf;f gpd;Ndhf;fp efh;fpwJ.  
 

Neh;f;Nfhl;L ce;j moptpd;ik tpjp:  
 
Gw tpir VJk; jhf;fhj tiuapy; xU nghUs; my;yJ Xh;mikg;gpd; kPJ nray;gLk; nkhj;j 
Neh;f;Nfhl;L ce;jk; khwhky; ,Uf;Fk;.  
 
Neh;f;Nfhl;L ce;j moptpd;ik tpjpapid fPo; fz;l xU vLj;Jf;fhl;bd; %yk; ep&gpf;fyhk;.  
 
 
A kw;Wk; B vd;w ,UnghUl;fspd; epiwfs; KiwNa m1 kw;Wk; m2vd;f. mit Neh;f;Nfhl;by; 

gazpg;gjhf nfhs;Nthk;. u1 kw;Wk; u2 vd;git mtw;wpd; Muk;g jpir Ntfq;fshf 

nfhs;Nthk;. nghUs; A dJ>B I tpl mjpf jpirNtfj;jpy; nry;tjhf fUJNthk; (u1> u2) 
‘t’vd;w fhy ,ilntspapy; nghUs; A dJ>B kPJ Nkhjiy Vw;gLj;JfpwJ.  
 
NkhjYf;Fg; gpwF mg;nghUs;fs; mNj Neh;f;Nfhl;by; v1kw;Wk; v2jpirNtfj;jpy; gazpg;gjhf 
nfhs;Nthk;.  
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epA+l;ldpd; ,uz;lhk; tpjpg;gb  
 
B apd; kPJ A nray;gLj;Jk; tpir FB = m2 (v2 – u2) / t mNj Nghy; A apd; kPJ B 
nray;gLj;Jk; tpir FA = m1 (v1 – u1) / t  
 
epA+l;ldpd; %d;whk; tpjpg;gb A d; kPJ nray;gLk; tpirahdJ B d; kPJ nray;gLk; 
vjph;tpirf;F rkk;  
  FA = - FB  
  m1 (v1 – u1)/t = -m2 (v2 – u2)/t  
  m1v1 + m2v2 = m1u1 + m2u2 
 
Nkw;fhz; rkd;ghL> ,e;epfo;tpy; ntsptpirapd; jhf;fk; vJk; ,y;yhj NghJ> NkhjYf;F gpd; 
cs;s nkhj;j ce;j kjpg;G> NkhjYf;F Kd; cs;s nkhj;j ce;j kjpg;gpw;F rkk; vd;gij 
fhl;LfpwJ. ,J nghUspd; kPJ nray;gLk; nkhj;j ce;jk; xU khwpyp vd;w Neh;f;Nfhl;L 
ce;j moptpd;ik tpjpapid ep&gpf;fpwJ.  
 
uhf;nfl; VTjy; epfo;T:  
 
uhf;nfl; VTjypy; epA+l;ldpd; %d;whk; tpjp kw;Wk; Neh;f;Nfhl;L ce;j moptpd;ik tpjp> ,it 
,uz;Lk; gad;gLfpd;wd. uhf;nfl;Lfspy; ce;J fydpy; (Propellant tank) vhpnghUs;fs; (jput 
my;yJ jpl) epug;gg;gLfpd;wd. mit vhpA+l;lg;gl;lJk;> ntg;g thAf;fs; uhf;nfl;bd; thy; 
gFjpapy; ,Ue;J mjpf jpirNtfj;jpy; ntspNaWfpd;wd. mit kpf  mjpf ce;jj;ij 
cUthf;Ffpd;wd. ,e;j ce;jj;ij rkd; nra;a> mjw;F rkkhd vjph; ce;Jtpir vhp$lj;jpy; 
(combustion Chamber) cUthfp> uhf;nfl; kpFe;j Ntfj;Jld; Kd;Ndhf;fp gha;fpwJ.  
 
uhf;nfl; cau gazpf;Fk; NghJ mjpy; cs;s vhpnghUs; KOtJk; vhpAk;tiu mjd; epiw 
gbg;gbahf FiwfpwJ. ce;j moptpd;ik tpjpapd; gb epiw Fiwa Fiwa> mjd; 
jpirNtfk; gbg;gbahf mjpfhpf;fpwJ. xU Fwpg;gpl;l cauj;jpy; uhf;nfl;lhdJ Gtpapd; <h;g;G 
tpirapid jtph;j;J tpl;L nry;Yk; tifapy;> mjd; jpirNtf kjpg;G cr;rj;ij milfpwJ. 
,J tpLgL Ntfk; (escape speed) vdg;gLfpwJ. (,g;gFjpapid gw;wp tphpthf cah; tFg;gpy; 
ePq;fs; fw;f cs;sPh;fs;)  
 
<h;g;gpay;  
 
epA+l;dpd; nghJ <h;g;gpay; tpjp:  
 
mz;lj;jpy; cs;s nghUl;fspd; xt;Nthh; JfSk; gpw Jfis xU Fwpg;gpl;l tpir kjpg;gpy; 
<h;f;fpwJ. mt;tpirahdJ mitfspd; epiwfspd; ngUf;fw;gyDf;F Neh;tpfpjj;jpYk;> 
mitfspd; ikaq;fSf;fpilNa cs;s njhiytpd; ,Ukbf;F vjph;tpfpjj;jYk; ,Uf;Fk;. 
NkYk; ,t;tpir epiwfspd; ,izg;Gf; Nfhl;bd; topNa nray;gLk;.  
 
,t;tpir vg;NghJk; <h;g;G tpirahFk;. ,t;tpir> epiwfs; mike;Js;s Clfj;ij rhh;e;jJ 
my;y.  
 
m1kw;Wk; m2 vd;w epiwAila ,U nghUs;fs; r vd;w njhiytpy; itf;fg;gl;Ls;sjhf 
fUJNthk;. ,tw;wpw;fpilNa cs;s <h;g;G tpir F MdJ> nghJ <h;g;gpay; tpjpg;gb  
 
 
  

1 2
F m m   

  2
1/F r  

,it ,uz;ilAk; ,izj;J  

   1 2

2

m m
F

r


=  



 

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

 

   1 2

2

gm m
F

r
=  

G vd;gJ<h;g;gpay; khwpyp. ,jd; kjpg;G (SI myFfspy;) 6.674 × 10-11 N m2 kg-2 
 
Gtp<h;g;G KLf;fk; (g)  
 
nghUnshd;iw Nky;Nehf;fp tPrpdhy; Gtp <h;g;G tpirapd; jhf;fj;jhy;> mjd; jpirNtfk; 
gbg;gbahf FiwAk;. xU Fwpg;gpl;l cauj;jpy; mk;kjpg;G KOikahf Rop MfpwJ. <h;g;G 
tpirapdhy; fPNo tpOk; NghJ mjd; jpirNtfk; njhlh;e;J khw;wk; ngWfpwJ. ,J 
mg;nghUSf;F KLf;fj;jpid Vw;gLj;Jk;. ,k;KLf;fk; Gtp <h;g;G tpirapdhy; Vw;gLtjhy; 
Gtp<h;g;G KLf;fk; vd;wiof;fg;gLfpwJ.  
 
Gtp <h;g;G KLf;fj;jpd; ruhrhp kjpg;G (fly; kl;lj;jpy;) 9.8 kP.tp-2 MFk;. ,jd; nghUshdJ> 

jilapd;wp fPNo tpOk; nghUspd; jpirNtfk;> xU tpdhbf;F 9.8 kP. tp-1 vd;w mstpy; 

khw;wk; ngWk; vd;gjhFk; ‘g’,d; kjpg;G Gtpapy; midj;J ,lq;fspYk; xNu kjpg;gha; 
,Uf;fhJ. 
 
g kw;Wk; G ,tw;wpw;fpilNa cs;s njhlh;G:  
 
m vd;w epiwAs;s nghUs; xd;W xa;T epiyapy; Gtp gug;gpd; kPJ cs;sJ. nghUspd; kPJ 

nray;gLk; ,U tpirfis fPo; fz;lthW fzf;fplyhk;. M vd;gJ Gtpapd; epiwahf 
nfhs;Nthk;. Gtpapd; epiw Gtp ikaj;jpy; Ftpe;jpUg;gjhf vLj;Jf; nfhs;Nthk;. Gtpapd; Muk; 
R = 6378 fp.kP (Njhuhakhf = 6400 fp.kP) MFk;. 
 
  
epA+l;ldpd; nghJ <h;g;gpay; tpjpg;gb> Gtpf;Fk; nghUSf;Fk; cs;s <h;g;G tpir  

  F = 
2

GMm

R
 

,Nj Nghy; nghUs; kPJ nray;gLk; tpir kjpg;ig epA+l;ldpd; ,uz;lhk; tpjpg;gb 
fzf;fplyhk;l. ,t;tpjpg;gb tpirahdJ nghUspd; epiwf;Fk;> KLf;fj;jpw;Fk; cs;s 
ngUf;fw;gydhFk;. ,q;F nghUspd; KLf;fk;> Gtpapd; <h;g;G KLf;fj;jpw;F rkkhf ,Ug;gjhy; 
(a = g)  
    F = ma = mg (vil) 
rkd;ghLfs; kw;Wk; rkd; nra;a  

,tw;iw rkd; nra;a mg = 
2

GMm

R
 

vdNt Gtp <h;;g;G KLf;fk; g = 
2

GM

R
 

,r;rkd;ghL ‘g’ kw;Wk; ‘G’ ,tw;wpw;fpilNa cs;s njhlh;gpid mspf;fpwJ.  
 
Gtpapd; epiw (M): 
 
rkd;ghL ,Ue;J Gtpapd; epiw  
M = g R2/  G g, R kw;Wk; G d; kjpg;Gfis gpujpapl> 
Gtpapd; epiw kjpg;GM = 5.972 × 1024fpfp vdf; fzf;fplg;gLfpwJ.  
 
Gtpapd; epiw kjpg;G fpfp vdf; fzf;f 
ehk; Gtpapd; jiug;gFjpapy; ,Ue;J caur; nry;yr; nry;y Gtp <h;g;G KLf;fk; gbg;gbahf 
FiwAk;. mNjNghy; Gtpapd; mb Moj;jpw;F nry;yr; nry;y Gtp<h;g;G KLf;fj;jpd; kjpg;G 
FiwfpwJ. Gtpapd; ikaj;jpy; ‘g’ d; kjpg;G RopahFk;. (,g;gFjpapidg; gw;wp ,d;Dk; 
tphpthf cah; tFg;gpy; gbf;fyhk;)  
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epiw kw;Wk; vil:  
epiw: epiw kw;Wk; nghUl;fspd; mbg;gil gz;ghFk;. nghUl;fspd; epiw vd;gJ mjpy; 
mlq;fpAs;s gUg;nghUspd; msthFk;. ,jd; myF fpNyhfpuhk; MFk;. 
 
vil: xU nghUs; kPJ nray;gLk; Gtp<h;g;G tpirapd; kjpg;G mg;nghUspd; vil 
vd;wiof;fg;gLfpwJ.  
 
vilW = epiw (m) ×Gtp <h;g;G KLf;fk; (g) 
 
vil xh; ntf;lhh; msthFk;. mJ vg;NghJk; Gtpapd; ikaj;ij Nehf;fp nray;gLk;. mjd; 
myF epA+l;ld; (N). vilahdJ Gtp<h;g;G KLf;fj;ijr; rhh;e;jJ. Gtp<h;g;G KLf;fkjpg;G 
Gtpapy; ,lj;jpw;F ,lk; khWgLtjhy;> vilapd; kjpg;Gk; ,lj;jpw;F ,lk; khWgLk;. 
nghUl;fspd; vil JUtg;gFjpapy; mjpfkhfTk;> epyeLf;Nfhl;Lg; gFjpapy; Fiwthf 
,Uf;Fk;.  
 
kpd;J}f;fpapd; efh;tpw;Nfw;g Njhw;w vil kjpg;G khWjy;:  
 
epiy : 1 kpd;J}f;fp 
a vd;w KLf;f 
kjpg;gpy; NkNy 
efh;fpwJ 

epiy : 2 kpd;J}f;fp 
a vd;w KLf;f 
kjpg;gpy; fPNo 
efh;fpwJ 

epiy : 3 kpd;J}f;fp 
Xa;tpy; cs;sJ (a 
= O) KLf;fk; 
RopahFk; 

epiy 4 : kpd;J}f;fp 
Gtp<h;g:G KLf;f 
kjpg;gpy; fPNo 
jilapd;wp 
tpOfpwJ. (a = g)  

R – W = Fnjh = ma  
R = W + ma 
R  = mg+ ma 
R = m (g + a) 
 

W – R = Fnjh = ma  
R = W – ma 
R = mg – ma 
R = m (g – a)  

KLf;fk; RopahFk;  
a = 0 
W – R = FnjhF = O 
R = W 
R = mg  

R = W – ma 
R = mg – ma  
a = g 
R = m(g-g) 
R = 0 

R > W R < W  R = W  R = 0 
Njhw;w vil> 
epiyahf cs;s 
NghJs;s vilia 
tplmjpfk; 

Njhw;w vil> 
epiyahf cs;s 
NghJs;s vilia 
tpl FiwT  

Njhw;w vil> 
epiyahf cs;s 
NghJs;s vilf;F 
rkk; 

Njhw;w vilapd; 
kjpg;G RopahFk;. 

 
epytpy; Gtp <h;g;G KLf;fj;jpd; kjpg;G 1.625 kPtp2 MFk;. ,J Gtpapd;><h;g;G KLf;fj;jpy; 0.1654 

klq;fpw;F rkkhd mthFk;. 60 fpfp epiwAs;s xUth; G+kpapy; 588 N vilAld; (W = mg = 
60 × 9.8 = 588 N) epytpy; 97 N vilAld; ,Ug;ghh;. Mdhy; mtuJ epiw kjpg;G(60kg) 
GtpapYk; epytpYk; khwhJ ,Uf;Fk;.  
Njhw;w vil (Apparent weight):  
xa;T epiyapy; cs;s NghJ cs;s ekJ cz;ik vil NkNy my;yJ fPNo ehk; efUk; 
NghJ mNj kjpg;gpy; ,Uf;fhJ. Gtp<h;g;G tpir kl;Lkpd;wp> ,d;d gpw tpirfshy; xU 
nghUspd; vilapy; khw;wk; Vw;gLk;. ,e;j vil Njhw;w vil vd;wiof;fg;gLfpwJ.  
 
,ijg; gw;wp fPo; fz;l xU vLj;Jf;fhl;ba %yk; fhz;Nghk;.  
 
m epiw nfhz;l xUth; kpd;J}f;fpapy; NkYk; NkYk; fPOkhf efh;tjhf nfhs;Nthk;. Xa;T 

epiyapy; mth; kPJ nray;gLk; Gtp<h;g;G tpir> mtuJ vilahFk; (W). ,J kpd; J}f;fpapd; 
jiug;gug;gpd; fPo; Nehf;fp nrq;Fj;jhf nray;gLk;. mtuJ vilf;F rkkhd vjph;tpir kpd; 
J}f;fpapd; jiug;gug;gpy; ,Ue;J nrq;Fj;jhf Nky;Nehf;fp nray;gLfpwJ. ,J Njhw;w vil 
kjpg;gpw;F (R) rkkhf vLj;Jf;nfhs;sg;gLfpwJ.  
 
kpd;J}f;fpapd; efh;tpw;Nfw;g> mtuJ Njhw;w vil kjpg;G vt;thW khWgLfpwJ vd;gij %yk; 
mwpayhk;.  
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vil ,og;G:  
ePq;fs; Nfspf;if G+q;fh nrd;w NghJ mq;F RoYk; nghpa uhl;bdj;jpy; tpisahbaJz;lh? 
cUz;NlhLk; njhlh; tz;bapy; (roller coaster) gazpj;jJz;lh? ,jpy; NkYk; fPOk; 
gazpf;Fk; NghJ vt;tpjk; czh;fpwPh;fs;?  
NkypUe;J fPNo xU Fwpg;gpl;l KLf;fj;jpy; tUk; NghJ ekJ vil ,og;gJ Nghd;w Njhw;wk; 
Vw;gLfpwJ my;yth? ,J rpy rkaq;fspy; kpd;J}f;fpapy; ehk; efUk; NghJk; Vw;glyhk;.  
NkypUe;J fPNo tUk; nghUspd; KLf;fk;> Gtpapd; <h;g;G KLf;fj;jpw;F rkkhf cs;s NghJ 
(a = g) 'jilapy;yhky; jhNd tpOk; epiy" (free fall) Vw;gLfpwJ. ,e;epiyapy; nghUspd; 
vil Kw;wpYk; Fiwe;J Rop epiyf;F tUfpwJ. (R = m (g – g) = 0) ,J 'vilapy;yh epiy" 
(Weightlessness) vd miof;fg;gLfpwJ.  
ehk;> Njhw;w vil ,og;G kw;Wk; Njhw;w vil mjpfhpg;ig> Ntfkhf RoYkl; nghpa 
uhl;bdj;jpYk;> CQ;ry; Ml;lj;jpYk;> cUz;NlhLk; njhlh; tz;bapYk; czuyhk;.  
 
tpz;ntsp tPuhpd; vilapog;G:  
Gtpapidr; Rw;wptUk; tpz;fydpy; Ntiy nra;Ak; tpz;ntsptPuh;> mq;F Gtp <h;g;G tpir 
,y;yhjjhNyNa kpjf;fpwhh; vd ehk; epidf;fpNwhk;. ,J jtwhd $w;whFk;.  
 
tpz;ntsp tPuh; cz;ikapy; kpjg;gjpy;iy. tpz;fyk; kpf mjpf Rw;wpaf;f jpirNtfj;jpy; 
efh;e;J nfhz;bUf;fpwJ. mth; mf;fyj;Jld; ,ize;J rk Ntfj;jpy; efh;fpwhh;. mtuJ 
KLf;fk;> tpz;fy KLf;fj;jpw;F rkkhf ,Ug;gjhy;> mth; 'jilapd;wp tpOk; epiy'apy; (free 
fall) cs;shh;. mg;NghJ mtuJ Njhw;w vil kjpg;G RopahFk;. vdNt mth; mf;fyj;Jld; 
vilaw;w epiyapy; fhzg;gLfpwhh;.  
 
epA+l;ldpd; <h;g;gpay; tpjpapd; gad;ghLfs;:  
 

1. mz;lj;jpy; cs;s tpz;nghUl;fspd; ghpkhzq;fis mstpl nghJ <h;g;gpay; tpjp 
gad;gLfpwJ. Gtpapd; epiw>Muk;> Gtp <h;g;G KLf;fk; Kjypadtw;iw Jy;ypakhf 
fzf;fpl ,t;tpjp cjTfpwJ.  
 

2. Gjpa tpz;kPd;fs; kw;Wk; Nfhs;fis fz;Lgpbf;f ,t;tpjp cjTfpwJ.  
 

3. rpy Neuq;fspy; tpz;kPd;fspd; rPuw;w efh;T (Wobble) mUfpy; cs;s Nfhs;fspd; 
,af;fj;ij ghjpf;Fk;. me;Neuq;fs; mt;tpz;kPd;fspd; epiwapid mstpl ,t;tpjp 
gad;gLfpwJ.  
 

4. jhtuq;fspd; Nth; Kisj;jy; kw;Wk; tsh;r;rp Gtpapd; <h;g;Gtpir rhh;e;J miktJ 
'Gtpjpir rhh;gpaf;fk;' vd;wiof;fg;gLfpwJ. ,e;epfo;it tpsf;f ,t;tpjp 
gad;gLfpwJ.  
 

5. tpz;nghUl;fspd; ghijapid tiuaiw nra;tjw;f;F ,t;tpjp gad;gLfpwJ.  
 

epidtpy; nfhs;f:  

• ,ae;jputpay;: tpirapd; nray;ghl;lhy; nghUs; kPJ Vw;gLk; tpisTfis gw;wp gapYk; 
ghlk; ,ae;jputpay; MFk;. ,J ,uz;L gphpTfshf gphpf;fg;gl;Ls;sJ. mit 
epiyapay; kw;Wk; ,aq;fpay; MFk;.  
 

• ,aq;fpay; ,uz;L gphpTfshf gphpf;fg;gl;Ls;sJ. mit ,af;ftpay; kw;Wk; 
,af;ftpirapay; MFk;.  
 

• jd; kPJ rkkw;w Gw tpir VJk; nray;glhj tiu nghUshdJ jkJ Xa;T 
epiyapNyh my;yJ nrd;W nfhz;bUf;Fk; Neh;f;Nfhl;L ,af;f epiyapNyh> njhlh;e;J 
,Uf;Fk;. ,g;gz;gpid epiykk; vd;wiof;fpNwhk;. ,J Xa;tpy; epiykk;> ,af;fj;jpy; 
epiykk;> jpirapy; epiykk; vd %d;W tiffshf gphpf;fg;gl;Ls;sJ. 
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• efUk; nghUspd; epiw kw;Wk; jpirNtfj;jpd; ngUf;fw;gyDf;F rkkhd msT ce;jk; 
vdg;gLk;. ,J tpirapd; jpirapNyNa nray;gLk;.  
 

• xU nghUs; kPJ gy;NtW tpirfs; nray;gLk;NghJ> mitfspd; nkhj;j tpisit 
xU jdpj;j tpir %yk; mstplyhk;. ,J 'njhFgad; tpir' vd;wiof;fg;gLfpwJ.  
 

• ,ul;ilapd; jpUg;Gj; jpwd; kjpg;G VnjDk; xU tpirapd; vz;kjpg;G kw;Wk; ,iz 
tpirfSf;F ,ilNa cs;s nrq;Fj;J njhiyT> ,itfspd; ngUfw;gyd; kjpg;gpw;F 
rkkhFk;.  
 

• jpUg;Gj;jpwdpd; jpir> nghUl;fspy; ty;Q;Ropahf ,Ug;gpd; vjph;FwpahfTk;> 
,lQ;Ropahf ,Ug;gpd; Neh;FwpahfTk; nfhs;sg;gLtJ kughFk;.  
 

• tpirapd; myF SI Kiwapy; epA+l;ld; (N) kw;Wk; CGS myF Kiwapy; ild; 

(dyne) MFk;.  
 

• fzj;jhf;F kjpg;ghdJ (J) tpir (F) kw;Wk; fhy mstpd; (t) ngUf;fw; gyDf;F 
rkkhf ,Uf;Fk;.  
 

• Gtp<h;g;G KLf;fk; g d; kjpg;G epyeLf;Nfhl;Lg; gFjpapy; FiwthfTk; JUtg; gFjpapy; 
mjpfkhfTk; ,Uf;Fk;.  
 

• xU nghUs; kPJ nray;gLk; Gtp<h;g;G tpirapd; kjpg;G mg;nghUspd; vil 
vd;wiof;fg;gLfpwJ. ,jd; myF epA+l;ld; my;yJ fpfp tpir (kgf) 
 

• Gtp<h;g;G tpir kl;Lkpd;wp> ,d;d gpw tpirfshy; xU nghUspd; vilapy; khw;wk; 
Vw;gLk;. ,e;j vil Njhw;w vil vd;wiof;fg;gLfpwJ.  
 

• NkypUe;J fPNo tUk; nghUs;fspd; KLf;fk;. Gtpapd; <h;g;G KLf;fj;jpw;F rkkhf 
cs;s NghJ vil Kw;wpYk; Fiwe;J Rop epiyf;F tUfpwJ. ,J 'vilapy;yh 
epiy" vd miof;fg;gLfpwJ.  
 

khjphpf; fzf;Ffs;:  
1. 5 fpfp epiwAs;s nghUnshd;wpd; Neh;f;Nfhl;L ce;jk; 2.5 fpfp kPtp-1 vdpy; mjd; 

jpirNtfj;ij fzf;fpLf.  
 
jPh;T:  
juTfs;:  
epiw(m)= 1.5 fpfp 
Neh;f;Nfhl;L ce;jk; (p) = 2.5 fpfp kPtp-1 
#j;jpuk;:  
Neh;f;Nfhl;L ce;jk; (p) = epiw (m) ×jpirNtfk; (v) 
jpirNtfk; = Neh;f;Nfhl;L ce;jk; / epiw = 2.5 / 5 
   = 0.5kP tp-1 
 

2. fPy; (keel) Kidapy; ,Ue;J 90 nr.kP J}uj;jpy; ifg;gpb nfhz;l fjnthd;W 40 N 
tpir nfhz;L jpwf;fg;gLfpwJ. fjtpd; fPy; Kidg; gFjpapy; Vw;gLk; jpUg;Gj;jpwd; 
kjpg;gpid fzf;fpLf.  
juTfs;: tpirapd; kjpg;G F = 40 epA+l;ld;  
tpir nray;gLk; J}uk; = fPy;Kid mike;Js;s njhiyT = d =90 nr.kP = 0.9 kP  
#j;jpuk; : jpUg;Gj;jpwd; M = tpirapd; kjpg;G F ×tpir nray;gLk; njhiyT d 
jpUg;Gj;jpwd; epA+l;ld; - kPl;lh;  
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3. Gtpapd; Nkw;gug;gpd; ikaj;jpy; ,Ue;J ve;j cauj;jpy; Gtpapd; <h;g;G KLf;fkhdJ> 

GtpNkw;gug;G <h;g;G KLf;fj;jpd; ¼ klq;fhf mikAk;?  
GtpNkw;gug;gpy; <h;g;G KLf;fk; = g 
Gtp ikaj;jpy; ,Ue;J fzf;fPL nra;a Ntz;ba cauk; R' = R + h  

mt;cauj;jpy; Gtp <h;g;G KLf;fk; g' = g/4 
R' cauj;jpy; <h;g;G KLf;fk; = g' = GMm/(R' + h)2 
Gtpg;gug;gpy; <h;g;G KLf;fk; = g = GMm/(R)2 

     

2 2 2
'

1
'

g R R h h

g R R R

+     = = = +     
     

 

     4 = 
2

1 ,
h

R

 + 
 

 

     2 = 1 + 
h

R
 

     h = R  
fzf;fPL nra;a Ntz;ba cauk; R' = R + h  
    h = R Mjyhy;  

    R' = 2R  
Gtpapd; ikaj;jpy; ,Ue;J> Gtp Muj;ij Nghy; ,Uklq;F njhiytpy;><h;g;G KLf;f kjpg;G 
Gtpg;gug;gpd; KLf;fj;ijg;Nghy; ¼ klq;fhf mikAk;.  
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10thmwptpay; 

myF– 2 

xspapay; 
 
mwpKfk;:  
 
‘xsp’ vd;gJ xU tif Mw;wy;. ,J miytbtpy; guTfpwJ. xsp nry;Yk; ghij>‘xspf;fjph;’ 
vd;Wk; xspf;fjph;fspd; njhFg;G ‘xspf;fw;iw’ vd;Wk; miof;fg;gLfpwJ. xspia ntsptpLk; 
nghUs;fs; ‘xsp%yq;fs;’ vdg;gLfpd;wd. rpy xsp %yq;fs; jq;fSila Ra xspia 
ntspapLfpd;wd. ,it ‘xspUk; nghUs;fs;’(luminous objects) vd;W miof;fg;gLfpd;wd. 
#hpad; cs;spl;l midj;J tpz;kPd;fSk; xspUk; nghUs;fSf;F vLj;Jf;fhl;Lfs; MFk;. 
fz;fspd; cjtpahy; jhd; ek;khy; nghUs;fisf; fhz KbfpwJ vd;gij mwpe;jpUg;gPh;fs;. 
Mdhy Xh; ,Us; epiwe;j miwapy; cs;s nghUs;fisf; fz;fshy; fhz Kbtjpy;iy. Vd; 
vd;W tpsf;f KbAkh? Mk;.nghUs;fisf; fhz ekf;F xsp Njit. xsp tpsf;fpy; ,Ue;J 
tUk; xspf; fjph;fis Neubahf ek fz;fspd; kPJ tpor; nra;jhy; nghUs;fisf; fhz 
KbAkh? epr;rakhf KbahJ. xspf;fjph;fs; nghUs;fspd; kPJ gl;L mtw;wpypUe;J 
vjpnuhspf;fg;gl;l fjph;fs; ek; fz;fis mile;jhy;jhd; nghUs;fisf; fhz ,aYk;. xsp 
vjpnuhspj;jy; kw;Wk; xsp tpyfy; Fwpj;J Ke;ija tFg;Gfspy; fw;wpUg;gPh;fs;. ,g;ghlj;jpy; 
xspr;rpjwy;> Ftp nyd;R kw;Wk; Fop nyd;R cUthf;Fk; gpk;gq;fs;> kdpjf; fz;> 
Ez;Nzhf;fpfs; kw;Wk; njhiyNehf;fpfs; Nghd;w xspapay; fUtpfs; Fwpj;J fw;f cs;Nshk;.  
 
xspapd; gz;Gfs;:  
Kjypy; xspapd; gz;Gfs; kw;Wk; xsptpyfy; Mfpatw;iw epidT $h;Nthk;.  
 

1. xsp vd;gJ xUtif Mw;wy;  
 

2. xsp vg;NghJk; Neh;f;Nfhl;by; nry;fpwJ. 
 

3. xsp guTtjw;F Clfk; Njitapy;iy. ntw;wplj;jpd; topahff; $l xspf;fjph; nry;Yk;.  
 

4. fhw;wpy; my;yJ ntw;wplj;jpy; xspapd; jpirNtfk; C = 3 × 108kPtp-1 

5. xspahdJ miy tbtpy; nry;tjhy; mJ miyePsk; (λ) kw;Wk; mjph;ntz; (v) Mfpa 

gz;Gfisg; ngw;wpUf;Fk;. ,it C = vλ vd;w rkd;ghl;bd; %yk; 
njhlh;GgLj;jg;gLfpwJ.  
 

6. xspapd; ntt;NtW epwq;fs; ntt;NtW miy ePsq;fisAk;> mjph;ntz;fisAk; 
ngw;wpUf;Fk;.  
 

7. fz;ZW xspapy; Cjh epwk; Fiwe;j miy ePsj;ijAk;> rptg;G epwk; mjpf miy 
ePsj;ijAk; nfhz;bUf;Fk;.  
 

8. xspahdJ ,U NtW Clfq;fspd; ,ilKfg;ig milAk; NghJ> mJ gFjpasT 
vjpnuhspf;Fk;> gFjpasT tpyfy; milAk;.  
 

xsp tpyfy;:  
 
xspf;fjpnuhd;W Xh; xsp GFk; Clfj;jpy; ,Ue;J kw;Nwhh; xspGFk; Clfj;jpw;Fr; rha;thfr; 
nry;Yk; NghJ> xspf;fjph; jd; ghijapy; ,Ue;J tpyfpr; nry;fpwJ. xspf;fjphpd; ghijapy; 
Vw;gLk; ,e;j tpyfy; ‘xsptpyfy;’ vdg;gLfpwJ. xspahdJ ntt;NtW Clfj;jpy;> ntt;NtW 
jpirNtfj;jpy; nry;tjhy; xsptpyfy; Vw;gLfpwJ. xspapd; jpir Ntfk;> mlh;T Fiwe;j 
Clfj;jpy; mjpfkhfTk;> mlh;T kpFe;j Clfj;jpy; FiwthfTk; ,Uf;Fk;.  
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xsptpyfyhdJ> ,U xsptpyfy; tpjpfSf;F cl;gl;L mikfpwJ.  
 
xsptpyfypd; Kjy; tpjp:  
 
xspf;fjph; Xh; Clfj;jpypUe;J> kw;Nwhh; Clfj;jpw;Fr; nry;Yk;NghJ> gLfjph;> tpyFfjph;> 
gLGs;spapy; tpyfy; milAk; gug;Gf;Fr; nrq;Fj;jhf tiuag;gLk; NfhL Mfpait xNu 
jsj;jpy; mikfpd;wd.  
 
,uz;lhk; tpjp:  
xspf;fjph; Xh; Clfj;jpypUe;J> kw;Nwhh; Clfj;jpw;Fr; nry;Yk;NghJ> gLNfhzj;jpd; ird; 
kjpg;gpw;Fk;> tpyF Nfhzj;jpd; ird;kjpg;gpw;Fk; ,ilNa cs;s jfthdJ mt;tpU 
Clfq;fspd; xsptpyfy; vz;fspd; jftpw;F rkk;. ,t;tpjp ‘];ney; tpjp” vd;Wk; 
miof;fg;gLfpwJ.  

   2

1

sin

sin

i

r




=   

 

• xsptpyfy; vz;zhdJ Xh; Clfj;jpy; xspf;fjphpd; jpirNtfk; vt;thW ,Uf;Fk; 
vd;gijj; njhptpf;fpd;wJ. fhw;wpy; my;yJ ntw;wplj;jpy; xspapd; xspapd; 
jpirNtfj;jpw;Fk;. kw;Nwhh; Clfj;jpy; xspapd; jpirNtfj;jpw;Fk; ,ilNa cs;s jfT 
xsptpyfy; vz; (µ) vd;Wk; tiuaWf;fg;gLfpwJ.  
 

• xspapd; jpirNtfkhdJ xsptpyfy; vz; mjpfk; cs;s Clfj;jpy; FiwthfTk;> 
xsptpyfy; vz; Fiwthf cs;s Clj;jpy; mjpfkhfTk; mikAk;.  
 

• Xh; xspf;fjpuhdJ mlh;T kpF Clfj;jpypUe;J mlh;T Fiwe;j Clfj;jpw;Fr; nry;Yk; 
NghJ tpyF fjph; nrq;Fj;J Nfhl;il tpl;L tpyfpr;nry;Yk;.  

• xspf;fjph; mlh;T Fiwe;j Clfj;jpypUe;J>mlh;T kpF Clfj;jpw;Fr; nry;Yk; NghJ 
nrq;Fj;J Nfhl;il Nehf;fp tpyfpr; nry;Yk;.  
 

$l;nlhspapy; Vw;gLk; xsp tpyfy;:  
#hpad; ,aw;ifapy; mike;j xsp %yk; vd;W ehk; mwpe;jpUf;fpNwhk;. Xh; xsp %ykhdJ 
xNu xU epwj;ijf; nfhz;l xspia ntspapLkhdhy; mJ ‘xw;iwepw xsp%yk;’ vdg;gLk;. 
Mdhy; $l;nlhsp %yq;fs; (Composite Sources) gy;NtW epwq;fis cs;slf;fpa 
nts;nshspiaj; jUfpd;wd. vdNt #hpa xspahdJ gy;NtW epwq;fis my;yJ miy 
ePsq;fisf; nfhz;l $l;nlhsp MFk;. $l;nlhsp %yj;jpw;F kw;Nwhh; vLj;Jf;fhl;L ghjur 
Mtptpsf;F MFk;. nts;nshspia xU fz;zhb Kg;gl;lfj;jpd; topahfr; nrYj;jp 
ntsptUk; xspf;fjph;fis cw;W Nehf;Fk; NghJ vd;d epfo;fpwJ?  
 
nts;nshspf; fw;iwahdJ> fz;zhb> ePh; Nghd;w xspGFk; Clfj;jpy; xsptpyfy; 
milAk;NghJ mjpy; cs;s epwq;fs; jdpj; jdpahfg; gphpif milfpd;wd. ,e;epfo;T 
‘epwg;gphpif’ vdg;gLk;.  
 
epwq;fspd; njhFg;ghdJ ‘epwkhiy’ vd;W miof;fg;gLfpwJ. epwkhiyahdJ Cjh> fUePyk; 
(Indigo), ePyk;> gr;ir> kQ;rs;> MuQ;R kw;Wk; rptg;G Mfpa epwq;fisf; nfhz;Ls;sJ.  
 
kw;Wk; rptg;G Mfpa epwq;fisf; nfhz;Ls;sJ. ,e;epwq;fs; “VIBGYOR’ vd;w RUf;ff; 
FwpaPl;bd; %yk; Fwpg;gplg;gLfpwJ. nts;nshspahdJ> xspGFk; Clfj;jpy; nry;Yk; NghJ 
ntt;NtW epwq;fs; Vw;glf; fhuzk;jhd; vd;d? nts;NshspahdJ xspGFk; Clfj;jpy; 
nry;Yk;NghJ ntt;NtW epwq;fs; ntt;NtW Nfhz msTfspy; tpyfy; miltjhy; 
epwg;gphpif Vw;gl;L epwkhiy Njhd;WfpwJ. Clfj;jpy; xspf;fjphpd; tpyF NfhzkhdJ 
epwq;fisg; nghWj;J khWgLfpwJ.  
 
fz;ZW xspapy; rptg;G epwk;> kpff; Fiwe;j tpyF Nfhzj;ijAk;> Cjh epwk; kpf 
mjpfkhd tpyF Nfhzj;ijAk; ngw;Ws;sd. ];ney; tpjpg;gb> tpyFNfhzkhdJ Clfj;jpd; 
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xsptpyfy; vz;izr; rhh;e;J mikAk;. ntt;NtW epwq;fSf;F Clfj;jpd; xsptpyfy; vz; 
ntt;Ntwhf ,Uf;Fk;. vdNt> xU Clfj;jpd; xsptpyfy; vz; xspf;fjphpd; miyePsj;ijr; 
rhh;e;jJ vd mwpayhk;.  
 
xspr;rpjwy;:  
#hpa xsp> Gtpapd; tspkz;lyj;jpy; EioAk; NghJ> tspkz;lyj;jpy; cs;s gy;NtW thA 
mZf;fs; kw;Wk; %yf;$Wfshy; midj;J jpirfspYk; tpyfy; milar; nra;ag;gLfpwJ. 
,e;epfo;T ‘xspr;rpjwy;” vdg;gLfpwJ. ,e;epfo;tpy; xspf;fw;iwahdJ Clfj;jpy; (fhw;wpy;) 
cs;s Jfs;fSld; ,iltpidapy; <LgLk; NghJ> mit midj;Jj; jpirfspYk;> jpUg;gp 
tplg;gl;Lr; rpjwy; epfo;fpwJ. ,iltpidapy; <LgLk; Jfs; rpjwiy cz;lhf;Fk; Jfs; 
(Scatterer) vdg;gLfpwJ.  

 
 
xspr;rpjwypd; tiffs;:  
xspf;fw;iwahdJ> Clfj;jpy; cs;s Jfs;fSld; ,iltpidahw;Wk; NghJ> gy;NtW 
tifahd rpjwy;fs; Vw;gLfpd;wd.  
 
xspf;fw;iwapd; njhlf;f kw;Wk; ,Wjp Mw;wiy mbg;gilahff; nfhz;L> xspr;rpjwiy 1. 
kPl;rpr; rpjwy; kw;Wk; 2. kPl;rpaw;w rpjwy; vd ,Utiffshfg; gphpf;fyhk;.  
 
 
kPl;rpaw;w rpjwy;:  
 
rpjwy; milAk; xspf;fw;iwapd; njhlf;f kw;Wk; ,Wjp Mw;wy;fs; rkkw;W ,Ug;gpd; 
mr;rpjwy; kPl;rpaw;w rpjwy; vdg;gLk;.  
 
kPl;rpaw;w rpjwy;:  
 
rpjwiy cz;lhf;Fk; Jfspd; jd;ik kw;Wk; msitg; (size) nghWj;J rpjwiyf; 
fPo;fz;lthW tifg;gLj;jyhk;.  
 
uhNy xspr;rpjwy;> kP xspr;rpjwy;> bz;lhy; xspf;rpjwy;> ,uhkd; xspr;rpjwy;  
 
uhNy xspr;rpjwy;:  
#hpadpypUe;J tUk; xspf;fjph;fs; tspkz;lyj;jpy; cs;s thA mZf;fs; kw;Wk; 
%yf;$Wfshy; rpjwybf;fg;gLtNj ‘uhNy xspr;rpjwy;’ MFk;.  
 
uhNy rpjwy; tpjp:  
Xh; xspf;fjph; rpjwyilAk; msthdJ> mjd; miyePsj;jpd; ehd;kbf;F vjph;j; jfty; 
,Uf;Fk;.  
 

  rpjwy; msT 
4

1


  

,t;tpjpapd; gb> Fiwe;j miyePsk; nfhz;l epwkhdJ> mjpf miyePsk; nfhz;l epwj;ij 
tpl mjfkhf rpjwy; milfpwJ.  
 
#hpa xspahdJ tspkz;lyj;jpd; topahfr; nry;Yk; NghJ> Fiwe;j miyePsk; cila ePy 
epwkhdJ> mjpf miyePsk; nfhz;l rptg;G epwj;ij tpl mjpfkhf rpjwy; milfpwJ. 
,jdhy; thdk; ePy epwkhfj; Njhd;WfpwJ.  
 
#hpa cjak; kw;Wk; kiwtpd;NghJ> #hpa xspahdJ> ez;gfypy; ,Ug;gij tpl 
tspkz;lyj;jpy; mjpfj; njhiyT nry;y Ntz;bapUf;fpwJ. vdNt ePy epw xspahdJ 
Kw;wpYkhfr; rpjwyile;J nrd;WtpLtjhy;> Fiwthfr; rpjwy; mile;j rptg;G epw xspNa 
ek;ik milfpwJ. vdNt> #hpa cjak; kw;Wk; kiwtpd; NghJ #hpad; rptg;ghff; 
fhl;rpaspf;fpwJ.  
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‘kP’– xspr;rpjwy; (Mie-Scattering):  
xspr; rpjwiy Vw;gLj;Jk; Jfspd; tpl;lkhdJ> gLk; xspf;fjphpd; miyePsj;jpw;Fr; rkkhfNth 
my;yJ miyePsj;ij tpl mjpfkhfNth ,Uf;Fk; NghJ kP-xspr;rpjwy; Vw;gLfpwJ. ,r;rpjwy; 
kPl;rp rpjwy; tifia rhh;e;jJ. NkYk; rpjwy; msthdJ xspf;fjphpd; miyePsj;ijr; 
rhh;e;jJ md;W.  
 
tspkz;lyj;jpd; fPo; mLf;Fg;gFjpapy; cs;s J}R> Gif> ePh;j;Jspfs; kw;Wk; rpy Jfs;fshy; 
kP – rpjwy; Vw;gLfpwJ.  
 
Nkff;$l;lq;fs; ntz;ik epwkhff; fhl;rpaspf;f kP-rpjwy; fhuzkhf mikfpwJ. 
nts;nshspahdJ Nkfj;jpy; cs;s ePh;j;Jspfspd; kPJ gLk;NghJ> me;ePh;j; Jspfs; midj;J 
epwq;fisAk; rkkhfr; rpjwy; milar; nra;fpd;wd.  
 
kpf Ez;zpa Jfs;fs; kw;nwhU nghUspy; rk mstpy; tputp ,Ug;gij $o;kk; 
vd;fpNwhk;. v.fh. ghy;> Gif> I];fphP]; kw;Wk; fyq;fyhd ePh;  
 
,jdhy; rpjwy; mile;j midj;J epwq;fSk; xd;whfr; Nrh;e;J ntz;ik epwkhf khWfpd;wd.  
 
bz;lhy; xspr;rpjwy;:  
#hpa xspf;fw;iwahdJ> J}Rfs; epiwe;j Xh; miwapd; rhsuj;jpd; topNa EioAk; NghJ 
xspf;fw;iwapd; ghij ekf;Fj; njspthfg; GydhfpwJ. miwapy; cs;s fhw;wpy; fye;jpUf;Fk; 
J}Rfshy; xspf;fw;iwahdJ rpjwybf;fg;gLtjhy; xspf;fw;iwapd; ghij GydhfpwJ. 
,e;epfo;T bz;lhy; xspr;rpjwYf;F vLj;Jf;fhl;L MFk;.  

 
xU $o;kf; fiurypy; cs;s $o;kj;Jfs;fshy;> xspf;fjph;fs; rpjwybf;fg;gLfpd;w epfo;T 
bz;lhy; xspr;rpjwy; my;yJ bz;lhy; tpisT vdg;gLk;.  
 
,uhkd; xspr;rpjwy;:  
thAf;fs; my;yJ jputq;fs; my;yJ xsp GFk; jd;ik nfhz;l jpz;kq;fspd; topahf 
xw;iw epw xspahdJ ,izf; fw;iwfshfr; nry;Yk; NghJ mtw;wpd; xU gFjp rpjwy; 
milfpwJ. rpjwyile;j fjpuhdJ> gLfpd;w fjphpd; mjph;ntz;izj; jtpu rpy gFjp 
mjph;ntz;fisAk; cs;slf;fpajhf ,Uf;Fk;. ,e;epfo;T ‘,uhkd; xspr;rpjwy;’ vdg;gLfpwJ.  
 
xspf;fjpuhdJ> J}a jputq;fs; kw;Wk; xsp GFk; jd;ik nfhz;l jpz;kq;fspy; cs;s 
Jfs;fSld; ,iltpid Ghptjd; fhuzkhf xspf;fjphpd; miyePsk; kw;Wk; mjph;ntz;zpy; 
khw;wq;fs; Vw;gLk; epfo;it ‘,uhkd; xspr;rpjwy;’ vd tiuaWf;fyhk;.  
 
gLfjphpd; mjph;ntz;Zf;Fr; rkkhd mjph;ntz;izf; nfhz;l epwkhiy thpfs; ‘uhNy 
thpfs;’ vd;Wk;> Gjpa mjph;ntz;fisf; nfhz;l epwkhiy thpfs; ‘,uhkd; thpfs;’ vd;Wk; 
miof;fg;gLfpd;wd.  
 
gLfjphpd; mjph;ntz;iztplf; Fiwthd mjph;ntz; nfhz;l epwkhiy thpfis ‘];Nlhf; 
thpfs;’ vd;Wk;> gLfjphpd; mjph;ntz;iztpl mjpfkhd mjph;ntz;izf; nfhz;l epwkhiy 
thpfis ‘Mz;b];Nlhf;thpfs;’ vd;Wk; miof;fpNwhk;.  
 
,uhkd; tpisitg; gw;wp NkYk; tphpthf cah;tFg;Gfspy; fw;fyhk;.  
 
nyd;Rfs;:  
,U gug;GfSf;F ,ilg;gl;l xspGFk; jd;ik nfhz;l Clfk; ‘nyd;R’ vdg;gLk;. ,g;gug;Gfs; 
,uz;Lk; Nfhsfg; gug;GfshfNth my;yJ xU Nfhsfg; gug;Gk;> xU rkjsg; gug;Gk; 
nfhz;ljhfNth mike;jpUf;Fk;. nghJthf nyd;Rfs; 1. Ftpnyd;R 2. Fopnyd;;R vd ,U 
tiffshf tifg;gLj;jg;gLfpd;wd.  
 
1. Ftpnyd;R my;yJ ,UGwf; Ftpnyd;R:  

,it ,UGwKk; Nfhsfg; gug;Gfisf; nfhz;lJ. ,it ikaj;jpy; jbj;Jk;> Xuq;fspy; 
nkype;Jk; fhzg;gLk;. ,tw;wpd; topahfr; nry;Yk; ,izahd xspf;fw;iwfs; xU 



 

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

 

Gs;spapy; Ftpf;fg;gLfpd;wd. vdNt ,it ‘Ftpf;Fk; nyd;Rfs;’ vd;W 
miof;fg;gLfpd;wd.  
 

2. Fopnyd;R my;yJ ,UGwf; Fopnyd;R:  
,it ,UGwKk; cs;s Nehf;fpf; Fope;j Nfhsfg; gug;Gfisf; nfhz;lJ. ,it 
ikaj;jpy; nkype;Jk;> Xuq;fspy; jbj;Jk; fhzg;gLk;. ,tw;wpd; topahfr; nry;Yk; 
,izahd xspf;fw;iwfs; tphpe;J nry;fpd;wd. vdNt ,it ‘tphpf;Fk; nyd;Rfs;’ vd;W 
miof;fg;gLfpd;wd.  

 
gpwtif nyd;Rfs;:  
 
jl;lf; Ftpnyd;R: XH; ,UGw Ftpnyd;rpd; xU gug;G rkjsg; gug;ghf mike;jpUe;jhy; mJ 
jl;lf; Ftpnyd;R vdg;gLk;.  
 
jl;lf; Fopnyd;R: XH; ,UGw Fopnyd;rpd; xU gug;G rkjsg; gug;ghf mike;jpUe;jhy; mJ 
jl;lf; Fopnyd;R vdg;gLk;.  
 
gy;NtW tifahd nyd;Rfs; fhl;lg;gl;Ls;sd.  
 

 
 

Ftpnyd;R kw;Wk; Fopnyd;rpy; eilngWk; xsptpyfyhy; gpk;gq;fs; Njhd;Wjy;:  
 
nghUnshd;W nyd;rpw;F Kd;ghf itf;fg;gLk; NghJ> nghUspypUe;J tUk; xspf;fjph;fs; 
nyd;rpd; kPJ tpOe;J gpk;gq;fs; Njhw;Wtpf;fg;gLfpd;wd. nyd;rpdhy; Njhw;Wtpf;fg;gLk; 
gpk;gj;jpd; epiy> msT kw;Wk; jd;ik Mfpatw;iwg; Ghpe;J nfhs;s rpy mbg;gil tpjpfs; 
njhpe;jpUf;f Ntz;Lk;. ,t;tpjpfisg; gpd;gw;wpNa nyd;Rfshy; cUthf;fg;gLk; gpk;gq;fs; 
Fwpj;Jg; gFj;jwpa Ntz;Lk;.  
 

 
tpjp 1:  
xspf;fjpuhdJ xU Ftpnyd;R my;yJ Fopnyd;rpd; xspapay; ikaj;jpd; topahfr; 
nry;Yk; NghJ tpyfyilahky; mNj ghijapy; nry;fpwJ.  
 
tpjp 2  
Kjd;ik mr;Rf;F ,izahf tUk; xspf;fjph;fs;> Ftpnyd;rpd; kPJ gLk;NghJ 
Kjd;ikf; Ftpaj;jpy; Ftpf;fg;gLk;. Fopnyd;rpd; kPJ gLk;NghJ Kjd;ikf; 
Ftpaj;jpypUe;J tpyfyile;J nry;tJ Nghy; Njhd;Wk;.  
 
  

tpjp 3 :  
Kjd;ikf;Ftpak; topahfr; nrd;W Ftpnyd;rpd; kPJ tpOk; xspf;fjph;fSk;> Kjd;ikf; 
Ftpaj;ij Nehf;fpr; nrd;W Fopnyd;rpd; kPJ tpOk; xspf;fjph;fSk; tpyfyile;j gpwF 
Kjd;ik mr;Rf;F ,izahfr; nry;Yk;.  
 

 
 
Ftpnyd;rpd; topahf xsptpyfy;:  
 
ntt;NtW njhiyTfspy; nghUs; itf;fg;gLk; NghJ> Ftpnyd;rpdhy; cUthf;fg;gLk; 
gpk;gq;fs; Fwpj;J tphpthff; fhz;Nghk;.  
 
nghUs; <wpyhj; njhiytpy; cs;s NghJ  
nghUs; <wpyhj; njhiytpy; itf;fg;gLk; NghJ> Kjd;ikf; Ftpaj;jpy; nka;g;gpk;gk; 
cUthf;fg;gLfpwJ. gpk;gj;jpd; msT nghUspd; msittplg; gyklq;F rpwpajhf 
,Uf;Fk;.  
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nghUs; C f;F mg;ghy; itf;fg;gLk; NghJ (>2F) 
nghUshdJ tisT ikaj;jpw;F mg;ghy; itf;fg;gLk; NghJ> rpwpa jiyfPohd> nka;g; 
gpk;gkhdJ nyd;rpd; kWGwk; tisT ikaj;jpw;Fk;> Kjd;ikf; Ftpaj;jpw;Fk; ,ilNa 
Njhd;WfpwJ.  
 
 
nghUs; C y; itf;fg;gLk; NghJ 
nghUnshd;W Ftpnyd;rpd; tisT ikaj;jpy; itf;fg;gLk; NghJ> mNj mstpyhd> 
jiyfPohd> nka;g;gpk;gk; nyd;rpd; kw;nwhU gf;fj;jpd; tisT ikaj;jpy; fpilf;fpwJ.  
 
 
nghUs; F f;Fk; C f;Fk; ,ilNa itf;fg;gLk; nghOJ.  
nghUnshd;W> Ftpnyd;rpd; tisT ikaj;jpw;Fk;> Kf;fpa Ftpaj;jpw;Fk; ,ilNa 
itf;fg;gLk; NghJ mstpy; nghpa> jiyfPohd> nka;g;gpk;gk; nyd;rpd; kWGwj;jpy; 
tisT ikaj;jpw;F mg;ghy; cUthfpwJ.  
 
 

nghUs; Kjd;ikf; Ftpaj;jpy; itf;fg;gLk; nghOJ> 
nghUnshd;W> Ftpnyd;rpd; Kjd;ikf; Ftpaj;jpy; itf;fg;gLk; NghJ> mstpy; nghpa 
jiyfPohd> nka;g;gpk;gk; <wpyhj; njhiytpy; cUthf;fg;gLfpwJ.  
 

 
nghUs; Kjd;ikf; Ftpak; F kw;Wk; xspapay; ikak; O Mfpatw;Wf;F ,ilNa 
itf;fg;gLk; NghJ.  
nghUnshd;W> Ftpnyd;rpd; Kjd;ikf; Ftpaj;jpw;Fk;> xspapay; ikaj;jpw;Fk; ,ilNa 
itf;fg;gLk; NghJ> mstpy; nghpa> Neuhd khag;gpk;gj;ijg; nghUs; ,Uf;Fk; mNj 
gf;fj;jpy; cUthf;FfpwJ.  
 
 

Ftpnyd;rpd; gad;ghLfs;:  
1. ,it xspg;glf; fUtpapy; gad;gLfpd;wd.  
2. ,it cUg;ngUf;Fk; fz;zhbfshfg; gad;gLfpd;wd.  
3. ,it Ez;Nzhf;fpfs;> njhiyNehf;fpfs; kw;Wk; eOtg;gl tPo;j;jpfs; (Slide Projector) 

Nghd;wtw;wpd; cUthf;fj;jpy; gad;gLfpd;wd.  
4. J}ug;ghh;it vd;w ghh;itf; Fiwghl;ilr; rhp nra;ag; gad;gLfpd;wd.  

 
Fopnyd;rpd; topahf xsp tpyfy;:  
 
Fopnyd;rpd; Kd;ghf tha;g;Gs;s ,uz;L epiyfspy; nghUs; itf;fg;gLk; NghJ 
cUthf;fg;gLk; gpk;gq;fs; Fwpj;Jf; fhz;Nghk;.  
 
nghUs; <wpyhj; njhiytpy; cs;s nghOJ  
 
nghUnshd;W> Fop nyd;rd; Kd;ghf><wpyhj; njhiytpy; itf;fg;gLk; NghJ> Neuhd> 
kpfr;;rpwpa khag;gpk;gk; Fopnyd;rd; Kjd;ikf; Ftpaj;jpy; cUthf;fg;gLfpwJ.  
 

  
nghUshdJ mstplf;$ba njhiytpy; itf;gg;gLk; NghJ  
 
nghUnshd;W Fopnyd;rpw;F Kd;ghf> mstplf;$ba njhiytpy; itf;fg;gLk; NghJ> 
Fopnyd;rpd; xspapay; ikaj;jpw;Fk;> Kjd;ikf; Ftpaj;jpw;Fk; ,ilNa Neuhd> rpwpa 
khag;gpk;gj;ij cUthf;FfpwJ.  

 
 
nyd;rpw;Fk; nghUSf;Fk; ,ilNa cs;s njhiyT FiwAk; NghJ> gpk;gj;jpw;Fk; nyd;rpw;Fk; 
,ilNa cs;s njhiyTk; FiwfpwJ. NkYk; gpk;gj;jpd; msT mjpfhpf;fpwJ.  
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Fopnyd;rpd; gad;ghLfs;:  
 
1. ,it fypypNah njhiyNehf;fpapy; fz;zUF nyd;rhfg; gad;gLfpd;wd.  
2. ,it ntspahl;fisj; njhpe;Jnfhs;s tPl;bd; fjTfspy; Vw;gLj;jg;gLk; csTj; 

Jisfspy; nghUj;jg;gLfpd;wd.  
 

3. ,it fpllg;ghh;it vd;Dk; ghh;itf; Fiwghl;ilr; rhp nra;ag; gad;gLfpd;wd. 
 

nyd;R rkd;ghL:  
Nfhsf Mbfspd; Mbr;rkd;ghl;ilg; NghyNt> Nfhsf nyd;RfSf;F nyd;R rkd;ghL 
cUthf;fg;gl;bUf;fpwJ. ,r; rkd;ghL nghUspd; njiyT (u), gpk;gj;jpd; njhiyT (v) 
kw;Wk; Ftpaj; njhiyT (f) Mfpatw;iwj; njhlh;G gLj;JfpwJ.  
   nyd;R rkd;ghlhdJ> 

1 1 1

f v u
= − vdf; Fwpf;fg;gLfpwJ.  

,J Ftpnyd;R kw;Wk; Fopnyd;R Mfpatw;wpw;Fg; nghJthdJ.  
 
nyd;R njhlh;ghd fzf;FfSf;F tpilfhz Kw;gLk; NghJ> gad;gLj;jg;gLk; msTfSf;fhd 
jFe;j FwpaPl;bid kpFe;j ftdj;Jld; ifahs Ntz;Lk;.  
 
FwpaPl;L kuG:  
 
nyd;Rfspd; fjph; tiuglq;fspy; gy;NtW njhiyTfis mstpLtjw;Ff; fhh;Brpad; FwpaPl;L 
kuG gad;gLj;jg;gLfpwJ. ,f;FwpaPl;L kugpd; gb> 
1. nghUs; vg;NghJk; nyd;rpw;F ,lg;gf;fk; itf;fg;gl Ntz;Lk;  

 
2. midj;J njhiyTfSk;> xspapay; ikaj;jpypUe;Nj msf;fg;gl Ntz;Lk;.  

 
3. gLfjphpd; jpirapy; Nkw;nfhs;sg;gLk; mstPLfis Neh;Fwpahff; nfhs;s Ntz;Lk;.  

1. gLfjphpd; jpirf;F vjphj;jpirapy; Nkw;nfhs;sg;gLk; mstPLfis vjph;Fwpahff; 
nfhs;s Ntz;Lk;.  
 

2. Kjd;ik mr;Rf;Fr; nrq;Fj;jhf Nky;Nehf;fp  msf;fg;gLk; msTfis Neh;Fwpahff; 
nfhs;s Ntz;Lk;.  
 

3. Kjd;ik mr;Rf;Fr; nrq;Fj;jhff; fPo;Nehf;fp msf;fg;gLk;. msTfis vjph;Fwpahff; 
nfhs;s Ntz;Lk;.  

 
nyd;rpd; cUg;ngUf;fk;:  
 
Nfhsf Mbfisg; NghyNt> Nfhsf nyd;RfSk; cUg;ngUf;fk; nra;fpd;wd. gpk;gj;jpd; 
cauj;jpw;Fk;> nghUspd; cauj;jpw;Fk; ,ilNa cs;s jfT 'cUg;ngUf;fk;' vdg;gLfpwJ. 
cUg;ngUf;fk; 'm' vd;w vOj;jhy; Fwpf;fg;gLfpwJ. nghUspd; cauj;ij h vdTk;> gpk;gj;jpd; 
cauj;ij h' vdTk; nfhz;lhy;> 
 

   
'h

m
h

= =
gpk; gj;jpd; cauk;

nghUspd; cauk;
 

cUg;ngUf;fkhdJ> gpk;gj;jpd; njhiyT kw;Wk; nghUspd; njhiyT Mfpatw;iwf; nfhz;Lk; 
njhlh;G gLj;jg;gLfpwJ.  

   
v

m
u

= =
gpk; gj;jpd; njhiyT

nghUspd; njhiyT
 

cUg;ngUf;fj;jpd; kjpg;G 1 I tpl mjpfkhf ,Ue;jhy;> nghUis tplg; nghpa gpk;gKk;> 1 I 
tpl Fiwthf ,Ue;jhy; nghUis tplr; rpwpa gpk;gKk; fpilf;Fk;.  
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nyd;ir cUthf;FNthh; rkd;ghL:  
midj;J nyd;RfSk; xspGFk; Clfq;fshy; cUthf;fg;gLfpd;wd. ,e;j Clfq;fs; 
NtWgl;l xsptpyfy; vz;fisf; nfhz;lit. nyd;ir cUthf;Fk; xUth; nyd;rpd; tpisT 
Muk; kw;Wk; xsptpyfy; vz; Fwpj;J mwpe;jpUf;f Ntz;Lk;. nyd;R rkd;ghlhdJ> Ftpaj; 
njhiyT> nghUs; kw;Wk; gpk;gj;jpd; njhiyT Mfpatw;iw kl;LNk njhlh;Gg;gLj;Jtjhy;> 
nyd;rpd; tisT Muk;> xsptpyfy; vz; kw;Wk; Ftpaj;njhiyT Mfpatw;iwj; 
njhlh;GgLj;Jk; rkd;ghL xd;W Njitg;gLfpwJ. ,j;Njitia epiwNtw;Wtjw;fhf 'nyd;ir 
cUthf;FNthh; rkd;ghL" (Lens Maker's Formula) cUthf;fg;gl;lJ. ,r;rkd;ghl;bd; ghb> 
 

   
1 2

1 1 1
( 1)

f R R


 
= − − 

 
 

,q;F μ vd;gJ nyd;R nra;ag; gad;gLj;jg;gl;l nghUspd; xsptpyfy; vz;>R1, R2vd;git 

nyd;rpd; ,U Nfhsfg; gug;Gfspd; tisT Muq;fs; f vd;gJ Ftpaj; njhiyT MFk;.  
 
nyd;R rkd;ghL kw;Wk; nyd;ir cUthf;FNthh; rkd;ghL Mfpait nky;ypa 
nyd;RfSf;F kl;LNk nghUe;jf; $bait. jbkdhd nyd;RfSf;F ,t;tpU 
rkd;ghLfSk; rpwpa khw;wq;fs; nra;J gad;gLj;jg;gLfpd;wd. 
 
nyd;rpd; jpwd;:  
 
xU xspf;fjph; nyd;rpd; kPJ gLk;NghJ mf;fjpuhdJ Ftpf;fg;gLk; my;yJ tphpf;fg;gLk; 
msthdJ nyd;rpd; Ftpaj;njhiyitg; nghWj;jJ. nyd;R xd;W jd; kPJ tpOk; 
xspf;fjph;fisf; Ftpf;Fk; (Ftpnyd;R) my;yJ tphpf;Fk; (Fopnyd;R) msT nyd;rpd; jpwd; 
vdg;gLfpwJ. vdNt> nyd;rpd; jpwd; vd;gJ xU nyd;rpd; Ftpf;Fk; my;yJ tphpf;Fk; jpwd; 
vd tiuaWf;fg;gLfpwJ. nyd;rpd; jpwd; vd;gJ vz;zstpy; me;j nyd;rpd; Ftpaj; 
njhiytpd; jiyfPo; kjpg;gpw;Fr; rkk; vd tiuaWf;fg;gLfpwJ.  

   
1

P
f

=  

nyd;rpd; jpwdpd; SI myF 'ilahg;lh;' MFk;. ,J'D' vd;w vOj;jhy; Fwpf;fg;gLfpwJ. 

nyd;rpd; Ftpaj; njhiyT kPl;lh; (m) vd;w myfhYk;> 
Ftpnyd;R kw;Wk; Fopnyd;R NtWghLfs;:  
 

vz; Ftpnyd;R  Fopnyd;R  
1. ikaj;jpy; jbj;Jk; Xuj;jpy; 

nkype;Jk; fhzg;gLk;  
ikaj;jpy; nkype;Jk; 
Xuj;jpy; jbj;Jk; 
fhzg;gLk;  

2. ,J Ftpf;Fk; nyd;R  ,J tphpf;Fk; nyd;R  
3. ngUk;ghYk; nka;g;gpk;gq;fisj; 

Njhw;Wtpf;Fk; 
khag;gpkgq;fisj; 
Njhw;Wtpf;Fk;.  

4. J}ug;ghh;it Fiwghl;ilr; 
rhpnra;ag; gad;gLfpwJ 

fpl;lg;ghh;it Fiwghl;ilr; 
rhpnra;ag; gad;gLfpwJ.  

 
nyd;rpd; jpwdhdJ ilahg;lh; (D) vd;w myfhYk; Fwpf;fg;gLk; NghJ 1D = 1 m-1 
 
xU ilahg;lh; vd;gJ> xU kPl;lh; Ftpaj; njhiyT nfhz;l nyd;rpd; jpwd; MFk;.  
FwpaPl;L kugpd; gb> Ftpnyd;rpd; jpwd; Neh;f;FwpahfTk;> Fopnyd;rpd; jpwd; vjph;f; 
FwpahfTk; nfhs;sg;gLfpwJ.  
 
kdpjf;fz;:  
kdpjf;fz; kpfTk; kjpg;G tha;e;jJk;> El;gkhdJkhd czh; cWg;ghFk;. mw;Gj cyiff; 
fhz;gjw;fhd topahfTk; fz;fNs mikfpd;wd.  
 
fz;zpd; mikg;G:  
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tpopahdJ Vwj;jho 23 nr.kP tpl;lk; nfhz;l Nfhs tbt mikg;GilaJ. fz;zpy; cs;s 
'];fpspuh" vd;Dk; typikahd rt;tpdhy; fz;zpd; cs;SWg;Gfs; ghJfhf;fg;gLfpd;wd.  
 
fz;zpy; cs;s Kf;fpakhd gFjpfs;:  
 
fhh;dpah: ,J tpopf;Nfhsj;jpd; Kd; gFjpapy; fhzg;gLk; nky;ypa xsp GFk; glyk; MFk;. 
,JNt fz;zpy; xstpyfy; eilngwk; Kf;fpakhd gFjp MFk;. fhh;dpahit milAk; 
xspf;fjph;fs; xsptpyfy; milar; nra;ag;gl;L tpop nyd;rpd; kPJ Ftpf;fg;gLfpwJ.  
 
Ihp];: ,J fz;zpd; epwKila gFjpahFk;. ,J ePyk;> gOg;G my;yJ gr;ir epwj;jpy; 
fhzg;glyhk;. ,J xt;nthU kdpjUf;Fk; jdpj;jd;ik tha;e;j epwk; kw;Wk; mikg;igf; 
nfhz;bUf;Fk;. ,J xspg;glf; fUtpapd; Kfg;igg; Nghd;W nray;gl;l fz;ghitapd; cs;Ns 
EioAk; xspf;fjph;fspd; msitf; fl;Lg;gLj;JfpwJ.  
 
fz;ghit: ,J Ihp]pd; ikag;gFjpahFk;. nghUspypUe;J tUk; xspf;fjph;fs; fz;ghitapd; 
topahfNt tpopj;jpiuia milfpd;wd.  
 
tpopj;jpiu (nul;bdh): ,J tpopf; Nfhsj;jpy; gpd;Gw cl;gug;G MFk;. kpf mjpf czh; El;gk; 
cila ,g;gFjpapy; nghUspd; jiyfPohd nka;g; gpk;gk; cUthf;fg;gLfpwJ.  
 
rpypahpj; jirfs;: tpop nyd;rhdJ rpypahpj; jirfshy; jhq;fg;gl;Ls;sJ. nghUs;fspd; 
njhiytpw;F Vw;g> tpopnyd;R jd; Ftpaj; J}uj;ij khw;wpf; nfhs;s ,j;jirfs; 
cjTfpd;wd.  
 
tpopnyd;R: ,J fz;zpd; kpf Kf;fpakhd gFjpahFk;. ,J ,aw;ifapy; mike;j 
Ftpnyd;rhfr; nray;gLfpwJ.  
 
nray;gLk; tpjk;:  
 
fz;zpy; cs;s xsp GFk; glykhd fhh;dpah jd; kPJ gLk; xspf;fjph;fis> Ihp]pd; 
ikag;gFjpapy; cs;s fz;ghitia Nehf;fpj; jpUg;GfpwJ. ,f;fjph;fs; tpopnyd;ir 
milfpd;wd. tpopnyd;rhdJ Ftp nyd;rhfr; nray;gLtjhy;> ,f;fjph;fs; Ftpf;fg;gl;L 
tpopj;jpiuapy; jiyfPohd> nka;g;gpk;gk; Njhw;Wtpf;fg;gLfpwJ. ,k;gpk;gk; ghh;it euk;Gfs; 
%yk; %isf;F vLj;Jr; nry;yg;gl;L ,Wjpahf %isahdJ Neuhd gpk;gj;ij czh;fpwJ.  
 
tpop Vw;gikTj; jpwd;:  
 
mUfpy; cs;s kw;Wk; njhiytpy; cs;s nghUs;fisj; njspthff; fhz;gjw;F Vw;g tpop 
nyd;R jd;id khw;wp mikj;Jf; nfhs;Sk; jd;ik> 'tpop Vw;gikTj; jpwd;' vdg;gLfpwJ. 
tpop nyd;R jd;Dila Ftpaj; njhiyit khw;wpaikg;gjw;F rpypahpj; jirfs; cjTfpwJ.  
 
tpop nyd;rhdJ> nefpOk; jd;ik nfhz;l> n[y;yp Nghd;w nghUshy; MdJ. rpypahp 
jirfs; RUq;fp> tphpitilAk; NghJ> nyd;rpd; tisTk;> Ftpaj; njhiyTk; 
khw;wpaikf;fg;gLfpwJ. ehk; njhiytpy; cs;s nghUs;fisf; fhZk; NghJ> rpypahpj; 
jirfs; tphptiltjd; %yk; tpop nyd;rpd; jbkd; Fiwe;J nky;ypajhf khw;wg;gLfpwJ. 
,jdhy; tpop nyd;rpd; FtpaJ}uk; mjpfhpf;fg;gl;L nghUs; njspthf GydhfpwJ. khwhf> ehk; 
mUfpy; cs;sg; nghUs;fisf; fhZk; NghJ rpypahpj;jirfs; RUq;Ftjhy; tpop nyd;rpd; 
jbkd; mjpfhpf;fpwJ. ,jdhy; tpop nyd;rpd; FtpaJ}uk; Fiwe;J nghUspd; njspthd gpk;gk; 
tpopj;jpiuapy; tPo;j;jg;gLfpwJ.  
 
ghh;it ePl;bg;G:  
 

,U mLj;jLj;j xspj;Jbg;GfSf;F ,ilg;gl;l fhy ,ilntsp 
1

16
tpdhbia tplf; Fiwthf 

,Ue;jhy;> kdpjf; fz;fshy; mtw;iwj; jdpj;jdpahf NtWgLj;jp mwpa ,ayhJ. ,J 
'ghh;it ePl;bg;G' vdg;gLk;.  
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fz;zpd; mz;ikg;Gs;sp kw;Wk; Nra;ikg;Gs;sp:  
kdpjf; fz; xd;wpdhy; jd; vjphpy; cs;sg; nghUs;fisj; njspthff; fhzf;$ba 
kpfr;rpwpaj; njhiyT 'njspTW fhl;rpapd; kPr;rpWj; njhiyT' vdg;gLk;. ,J mz;ikg;Gs;sp 
vd;Wk; miof;fg;gLfpwJ. ,J kdpjf; fz;zpw;Fg; nghJthf 25 nr.kP vd;w mstpy; 
,Uf;Fk;.  
 
fz; xd;wpdhy;> vt;tsTj; njhiytpy; cs;sg; nghUs;fisj; njspthff; fhz KbfpwNjh> 
mg;Gs;sp Nra;ikg;Gs;sp vd;W miof;fg;gLfpwJ. nghJthf> Nra;ikg; Gs;spahdJ <wpyhj; 
njhiytpy; mike;jpUf;Fk;.  
 
fz;zpd; FiwghLfs;:  
 
,ay;ghf kdpj fz;fspdhy; 25 nr.kP Kjy; <wpyhj; njhiyT tiu cs;sg; nghUs;fisj; 
njspthf fhzKbAk;. Mdhy; taJ Kjph;T cs;spl;l gy;NtW fhuzq;fshy; rpy 
kdpjh;fspd; ghh;itapy; FiwghL Vw;gLfpwJ. fz;zpy; Vw;gLk; rpy nghJthd 
FiwghLfisg; gw;wp tpthjpg;Nghk;.  
 
fpl;lg; ghh;it (ikNahgpah):  
ikNahgpah vd;W miof;fg;gLk; 'fpl;lg;ghh;it' vd;Dk; FiwghlhdJ tpopf;Nfhsk; rpwpJ 
ePz;L tpLtjhy; Vw;gLfpwJ. ,f;FiwghL cs;s kdpjh;fshy; mUfpy; cs;s nghUs;fisj; 
njspthff; fhz KbAk;. Mdhy; njhiytpy; cs;s nghUs;fis fhzKbahJ. tpop 
nyd;rpd; Ftpa J}uk; FiwtjhYk;> tpop nyd;rpw;Fk; tpopj; jpiuf;Fk; ,ilNa cs;s 
njhiyT mjpfhpg;gjhYk; ,f;FiwghL vw;gLfpwJ. ,jdhy; fz;zpd; Nra;ikg; 
Gs;spahdJ><wpyhj; njhiytpy; mikahky;> fz;zpd; mz;ikg; Gs;spia Nehf;fp efh;e;J 
tpLfpwJ. ,jdhy; njhiytpy; cs;s nghUs;fspd; gpk;gq;fs; tpopj;jpiuf;F Kd;ghf 
cUthf;fg;gLfpd;wd. jFe;j Ftpaj; njhiyT nfhz;l Fopnyd;irg; gad;gLj;Jtjd; %yk; 
,f;Fiwghl;il rhp nra;ayhk;. gad;gLj;jg;gl Ntz;ba Fopnyd;rpd; Ftpaj; njhiyitg; 
gpd;tUkhW fz;lwpayhk;.  
 
fpl;lg; ghh;it FiwghL cila xU kdpjuhy; xvd;w njhiyT tiuAs;s nghSs;fisf; 
fhz KbfpwJ vdf; nfhs;Nthk;. mth; <wpyhj; njhiyT tiu cs;s nghUs;fisf; fhz 
tpUk;gpdhy;> gad;gLj;jg;gl Ntz;ba Fop nyd;rpd; Ftpa J}uk; f = -x 
x vd;w njhiyT tiu njspthfg; ghh;f;f Kbfpd;w xU egh;>y vd;w njhiyT tiu fhz 
tpUk;gpdhy;> Njitg;gLk; Fopnyd;rpd; Ftpa J}uk;  

     
xy

f
x y

=
−

 

 
J}ug; ghh;it (i`g;gh; nkl;Nuhgpah):  
J}ug; ghh;it vd;W miof;fg;gLk; n`g;gh; nkl;Nuh/gpah; FiwghlhdJ tpopf;Nfhsk; 
RUq;Ftjhy; Vw;gLfpwJ. ,f;FiwghL cila kdpjh;fshy; njhiytpy; cs;s nghUs;fisj; 
njspthff; fhz KbAk;. Mdhy; mUfpy; cs;sg; nghUs;fisf; fhz KbahJ. 
tpopnyd;rpd; Ftpaj;njhiyT mjpfhpg;gjhYk;> tpop nyd;Rf;Fk; tpopj; jpiuf;Fk; ,ilNa 
cs;sj; njhiyT FiwtjhYk; ,f;FiwghL Vw;gLfpwJ. ,jdhy; mz;ikg; Gs;spahdJ 25 
nr.kP vd;w njhiytpy; mikahky;> Nra;ikg; Gs;spia Nehf;fp efh;e;J tpLfpwJ. vdNt> 
mUfpy; cs;s nghUs;fspd; gpk;gq;fs; tpopj;jpiuf;F mg;ghy; (gpd;Gwk;) cUthf;fg;gLfpd;wd. 
jFe;j Ftpaj;njhiyT nfhz;l Ftp nyd;rpidg; gad;gLj;Jtjd; %yk; ,f;Fiwghl;ilr; 
rhp nra;ayhk;. gad;gLj;jg;gl Ntz;ba Ftpnyd;rpd; Ftpaj; njhiyit gpd;tUk; Kiwapy; 
fz;lwpayhk;. J}ug; ghh;it FiwghL cila xU kdpjuhy; d vd;w njhiytpw;F mg;ghy; 

cs;s nghUs;fis kl;LNk fhzKbfpwJ vdf; nfhs;Nthk;. mth; d f;F Fiwthf cs;s 

D vd;w njhiytpy; mike;j nghUs;fisAk; fhz tpUk;gpdhy;> gad;gLj;jg;gl Ntz;ba 
Ftp nyd;rpd; Ftpa J}uk;.  

    
dD

f
d D

=
−

 

tpop Vw;gikTj; jpwd; FiwghL  
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kdpjhpy; Vw;gLk; taJ Kjph;T fhuzkhf> rpypahpj; jirfs; tYtpof;fpd;wd. NkYk; 
tpopnyd;R jd; nefpo;Tj; jd;ikia ,of;fpwJ. ,jdhy; tpopapd; Vw;gikTj; jpwdpy; 
FiwghL Vw;gLfpwJ.  
 
,f;FiwghL cila rpy taJ Kjph;e;j nghpath;fshy; mUfpy; cs;s nghUs;fisj; 
njspthff; fhz KbahJ. vdNt ,f;FiwghL 'taJ Kjph;T J}ug;ghh;it" vd;Wk; 
miof;fg;gLfpwJ.  
rpy kdpjh;fs; xNu Neuj;jpy; fpl;lg;ghh;it kw;Wk; J}ug;ghh;it Mfpa ghh;itf; 
FiwghLfshy; ghjpf;fg;glyhkl;. ,f;FiwghlhdJ> ",U Ftpa nyd;Rfs;' (Bifocal lenses) 
%yk; rhp nra;ag;gLfpwJ. ,e;j nyd;rpd; Nky;Gwk; Fop nyd;Rk; (fpl;lg;ghh;itia rhp nra;J 
ePz;l njhiytpy; cs;s nghUs;fisf; fhzTk;)> fPo; Gwk; Ftp nyd;Rk; (J}ug;ghh;it rhp 
nra;J gbg;gjw;F Vw;w tifapYk;) nfhz;L mikf;fg;gl;bUf;Fk;.  
 
ghh;itr; rpjwy; FiwghL (Astigmatism) : 
,f;FiwghL cila fz;fshy;> ,izahd kw;Wk; fpilkl;lf; NfhLfisj; njspthff; fhz 
,ayhJ. ,f;FiwghL kuG uPjpahfNth my;yJ fz;zpy; Vw;gLk; ghjpg;GfspdhNyh 
Njhd;wyhk;.  
 
tpopnyd;rpy; Vw;gLk; fz;Giu> fhh;dpahtpy; cUthFk; Gz;fs;> tpopapd; Nkw;gug;Gfspy; 
cz;lhFk; fhaq;fs; Nghd;wtw;why; tpopnyd;rpd; Vw;gLk; xOq;fw;w jd;ikahy; ,f;FiwghL 
Vw;gLfpwJ. cUis nyd;Rfs; (Cylindrical lenses) %yk; ,f;Fiwghl;ilr; rhp nra;ayhk;.  
 
Ez;Nzhf;fpfs;:  
Ez;Nzhf;fpfs; vd;git kpfEz;zpa nghUs;fisf; fhz cjTk; xspapay; fUtpahFk;. 
,it vspa Ez;Nzhf;fpfs; kw;Wk; $l;L Ez;Nzhf;fpfs; vd;W tifg;gLj;jg;gLfpd;wd.  
 
vspa Ez;Nzhf;fp: 
Fiwe;j Ftpaj; njhiyT nfhz;l Ftp nyd;rhdJ vspa Ez;Nzhf;fpahfr; nray;gLfpwJ. 
Ftpnyd;irf; fz;fSf;F mUfpy; itj;J> nghUs;fisg; ghh;f;Fk; NghJ> nghUs;fspd; 
nghpjhf;fg;gl;l khag;gpk;gk; Njhw;Wtpf;fg;gLfpwJ.  
 
AB vd;w nghUis> ftp nyd;rpd; Kf;fpa Ftpaj;jpw;Fs; (u < f) itj;J nyd;rpd; kW 
Gwj;jpd; topahfg; nghUisf; fhz Ntz;Lk;. Ftpnyd;rpd; Kf;fpa Ftpaj;jpw;Fk;> xspapay; 
ikaj;jpw;Fk; ,ilNa nghUs; itf;fg;gLk; NghJ> nyd;rhdJ Neuhd> nghpjhf;fg;gl;l khag; 
gpk;gj;ij nghUs; ,Uf;Fk; mNj gf;fj;jpy; Njhw;Wtpf;fpwJ.  
gpk;gj;jpd; njhiythdJ> njspTW fhl;rpapd; kPr;rpW njhiyTf;Fr; (D) rkkhf ,Uf;Fk;. 
(Fiwghlw;w fz;zpw;F D = 25 nr.kP 
 
vspa Ez;Nzhf;fpapd; gad;ghLfs;:  

1. ,J fbfhuk; gOJ ghh;g;gth;fs; kw;Wk; Mguzq;fs; nra;gth;fshy; 
gad;gLj;jg;gLfpwJ.  
 

2. rpwpa vOj;Jf;fisg; gbf;f cjTfpwJ.  
 

3. G+f;fs; kw;Wk; G+r;rpfspd; ghfq;fis cw;W Nehf;fg; gad;gLfpwJ.  
 

4. jla mwptpay; Jiwapy;> ifNuiffisg; gFj;jwpag; gad;gLfpwJ.  
 

$l;L Ez;Nzhf;fp:  
,e;E}z;Nzhf;fpAk; kpf Ez;zpa nghUs;fisf; fhz cjTfpwJ. ,jd; cUg;ngUf;Fj;jpwd; 
vspa Ez;Nzhf;fpapd; cUg;ngUf;Fj;jpwid tpl mjpfk;.  
 
Ftpnyd;rpd; Ftpaj; njhiytpidf; Fiwg;gjd; %yk; Ez;Nzhf;fpapd; 
cUg;ngUf;Fj;jpwid mjpfhpf;fyhk;. Mdhy;> nyd;Rfis tbtikg;gjpy; cs;s 
,lh;ghLfshy;> Ftpa J}uj;jpid xU Fwpg;gpl;l mstpw;FNky; Fiwf;f ,ayhJ. vdNt 
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$l;L Ez;Nzhf;fpapy;> cUg;ngUf;fj;ij mjpfhpg;gjw;fhf ,uz;L Ftpnyd;Rfs; 
gad;gLj;jg;gLfpd;wd.  
 
mikg;G:  
 
$l;L Ez;Nzhf;fpahdJ ,uz;L Ftp nyd;Rfisf; nfhz;lJ. ,tw;wpy; nghUSf;F mUfpy; 
cs;s Fiwe;j Ftpa J}uk; nfhz;l Ftpnyd;rhdJ> 'nghUsUF nyd;R' my;yJ 
nghUsUF tpy;iy vd;Wk; cw;W Nehf;FgtUila fz;zpw;F mUfpy; cs;s mjpf 
tpl;lKk;> mjpf Ftpa J}uKk;> nfhz;l Ftpnyd;R 'fz;zUF nyd;R' my;yJ fz;zUF 
tpy;iy vd;Wk; miof;fg;gLfpd;wd. ,e;j ,uz;L nyd;RfSk; Kd;Dk; gpd;Dk; efuf;$ba 
tifapy; mikf;fg;gl;l FWfyhd FohapDs; nghUj;jg;gl;Ls;sd.  
 
nray;gLk; tpjk;:  
nghUs; (AB) ahdJ> nghUsUF nyd;rpd; Ftpa J}uj;ij tplr; rw;Wf; $Ljyhd 
njhiytpy; itf;fg;gLfpwJ. nghUsUF nyd;rpd; kWGwj;jpy; nghpa> jiyfPohd> 
nka;g;gpk;gk; Njhw;Wtpf;fg;gLfpwJ. ,e;j gpk;gkhdJ fz;zUF nyd;rpw;Fg; nghUshfr; 
nray;gLfpwJ. NkYk; ,g;gpk;gkhdJ (A'B') fz;zUF nyd;rpd; Kjd;ikf; Ftpaj;jpw;Fs; 
mikAkhW fz;zUF nyd;R rhpnra;ag;gLfpwJ. fz;zUF nyd;R> mstpy; nghpa Neuhd 
khagpk;gj;ijg; (A'B') nghUs; ,Uf;Fk; mNj gf;fj;jpy; Njhw;Wtpf;fpwJ.  
 
$l;L Ez;Nzhf;fpapd; cUg;ngUf;Fj; jpwdhdJ> vspa Ez;Nzhf;fpapd; cUg;ngUf;Fj; 
jpwidf; fhl;bYk; 50 Kjy; 200 klq;F tiu mjpfkhf ,Uf;Fk;.  
 
efUk; Ez;Nzhf;fp:  
 
,J 0.01 kp.kP vd;w mstpyhd kpfr;rpwpaj; njhiyTfis kpfj; Jy;ypakhf mse;jwpaf;$ba 
kpfr; rpwe;j fUtpfspy; xd;whFk;. ,J nth;dpah; jj;Jtj;jpd; mbg;gilapy; nray;gLfpwJ. 
,jd; kPr;rpw;wsT 0.01 kp.kP MFk;.  
 
njhiy Nehf;fpfs;:  
 
rkPgj;jpy; Njhd;wpa re;jpufpufzj;ij ePq;fs; ghh;j;jpUf;fpwPh;fsh? ntw;Wf; fz;fshy;> 
me;epfo;itj; njspthf fhz ,ayhJ. ntFnjhiytpy; cs;s nghUs;fis ehk; njspthff; 
fhz njhiy Nehf;fpfs; cjTfpd;wd.  
 
njhiytpy; cs;s nghUs;fisf; fhz cjTk; xspapay; fUtpfs; njhiyNehf;fpfs; 
vdg;gLfpd;wd. 1608 Mk; Mz;L N[hfd; ypg;uN~ vd;gtuhy; Kjd; Kjypy; njhiy Nehf;fp 
cUthf;fg;gl;lJ. tpz;kPd;fis cw;W Nehf;Ftjw;fhf fypypNah xU njhiyNehf;fpia 
cUthf;fpdhh;. mth; fz; fz;zhbfs; nra;Ak; filf;fhuh; xUthpd; filapy; 
itf;fg;gl;bUe;j nyd;rpd; topahfj; njhiytpy; cs;s fhyepiyf;fhl;bapd; nghpjhf;fg;gl;l 
gpk;gj;ijf; fz;lhh;. ,jid mbg;gilahff; nfhz;L njhiyNehf;fpia cUthf;fpdhh;. 
,j;njhiyNehf;fp %yk; tpahod; NfhisAk;> rdp Nfhisr; Rw;wpAs;s tisaq;fisAk; 
Muha;e;jhh;. nfg;sh; vd;w ,aw;gpayhsh; 1611 Mk; Mz;L xU njhiyNehf;fpia 
cUthf;fpdhh;. ,J mbg;gilapy; jw;fhy thdpay; njhiyNehf;fpia xj;jpUe;jJ.  
 
njhiy Nehf;fpapd; tiffs;:  
 
xspapay; gz;Gfis mbg;gilahff;; nfhz;L njhiyNehf;fpfs;  
1. xsp tpyfy; njhiy Nehf;fpfs;  
2. xsp vjpnuhspg;Gj; njhiy Nehf;fpfs;  
vd ,Utiffshf tifg;gLj;jg;gLfpd;wd.  
xsptpyfy; njhiyNehf;fpfspy; 'nyd;Rfs;' gad;gLj;jg;gLfpd;wd. fypypNah njhiy Nehf;fp> 
nfg;sh; njhiyNehf;fp> epwkw;w xsp tpyf;fpfs; (Achromatic refractors) Mfpait xsptpyfy; 
njhiy Nehf;fpfSf;F vLj;Jf;fhl;Lfs; MFk;.  
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xspvjpnuhspg;G njhiyNehf;fpfspy; 'Nfhsf Mbfs;" gad;gLj;jg;gLfpd;wd. fphpNfhpad;> 
epA+l;ld;> Nf];fpiud; njhiy Nehf;fpfs; Nghd;wit xspvjpnuhspg;G njhiy Nehf;fpfSf;F 
vOj;Jf; fhl;Lfs; MFk;.  
 
njhiyNehf;fpfisg; gad;gLj;jp fhzf; $ba nghUs;fis mbg;gilahff; nfhz;L njhiy 
Nehf;fpfs;  
  1. thdpay; njhiy Nehf;fpfs;  
  2. epyg;gug;G njhiy Nehf;fpfs;  
vd ,U ngUk; gphpTfshfg; gphpf;fg;gLfpd;wd.  
 
thdpay; njhiy Nehf;fpfs; (Astronomical Telescopes):  
 
,it thd;nghUl;fshd Nfhs;fs;> tpz;kPd;fs;> tpz;kPd; jpus;fs;> Jizf; Nfhs;fs; 
Nghd;wtw;iwf; fhzg; gad;gLfpd;wd.  
 
epyg;gug;G njhiy Nehf;fpfs; (Terrestrial Telescopes):  
thdpay; njhiy Nehf;fpfspy; fpilf;Fk; ,Wjp gpk;gkhdJ jiy fPo; gpk;gkhf ,Uf;Fk;. 
vdNt> ,j;njhiyNehf;fpfs; Gtpg;gug;gpy; cs;s nghUs;fisf; fhz;gjw;F Vw;wit my;y 
vd;gjhy; epyg;gug;G njhiyNehf;fpfs; gad;gLj;jg; gLfpd;wd. Neuhd ,Wjp gpk;gj;ij 
cUthf;FtJ kl;LNk thdpay; njhiy Nehf;fpfSf;Fk;> epyg;gug;G njhiyNehf;fpfSf;Fk; 
,ilNa cs;s Kf;fpa NtWghL MFk;.  
 
njhiyNehf;fpfspd; ed;ikfs;:  
 

• Nfhs;fs;> tpz;kPd;fs;> tpz;kPd; jpus;fs; Fwpj;j tphpthd ghh;itiaj; jUfpwJ.  
 

• njhiyNehf;fpAld; xspg;glf;fUtpia ,izg;gjd; %yk; thd; nghUs;fis xspg;glk; 
vLf;fyhk;.  
 

• Fiwthd nrwpTila xspapYk; njhiy Nehf;fpiag; gad;gLj;jyhk;;.  
 

FiwghLfs;: 
 

• njhiyNehf;fpfisj; njhlh;e;J guhkhpj;jy; Ntz;Lk;.  

• ,tw;iw vspjhf NtW ,lj;jpw;F vLj;Jr; nry;y KbahJ.  
 
epidtpy; nfhs;f  

• xsp vd;gJ xUtif Mw;wy;. ,it Neh;f;Nfhl;by; nry;fpd;wd.  
 

• xspf; fjpuhdJ jd; ghijapypUe;J tpyfpr; nry;tJ xsp tpyfy; vdg;gLk;.  
 

• ntw;wplj;jpy; xspapd; jpirNtfj;jpw;Fk;> Clfj;jpy; xspapd; jpirNtfj;jpw;Fk; 
,ilNa cs;sj; jfT Clfj;jpd; xsptpyfy; vz; 'μ' vdg;gLk;.  
 

• nyd;R rkd;ghL 
1 1 1

,
f v u

−  

 

• cUg;ngUf;fk; 
'

( )
h v

m
h u

= =  

 

• nyd;rpd; jpwd; 
1

f
=  
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• mUfpy; cs;s kw;Wk; njhiytpy; cs;s nghUs;fisj; njspthff; fhz;gjw;F Vw;g 
tpop nyd;R jd;id khw;wpaikj;Jf; nfhs;Sk; jd;ik tpop Vw;gikTj; jpwd; 
vdg;gLfpwJ.  
 

• Ez;Nzhf;fpfs; vd;git kpf Ez;zpa nghUs;fisf; fhz cjTk; xspapay; 
fUtpahFk;.  
 

• njhhiytpy; cs;s nghUs;fisf; fhz cjTk; xspapay; fUtpfs; njhiyNehf;fpfs; 
vdg;gLfpd;wd.  
 

jPh;f;fg;gl;l fzf;Ffs;:  
 

1. xU xspf;fjpuhdJ>ntw;wplj;jpypUe;J xsptpyfy; vz; 1.5 cila Clfj;jpw;Fs; nry;Yk; 
NghJ gLNfhzj;jpd; kjpg;G 30° vdpy; tpyF Nfhzk; vd;d?  

jPh;T:  

 jug;gl;lit: 
1 2

1.0; 1.5; 30i = = =   

 ];ney; tpjpg;gb> 
    

     2

1

sin

sin

i

r




=  

     
1 2
sin sini r =  

     (1.0). sin 30° = 1.5 sin r  

     
1

1
2

 = 1.5 sin r  

    sin r = 
1 1

2 1.5 3
=


 = (0.333)  

    r = sin-1 (0.333)  
    r = 19.45° 
 
2. xU nghUspypUe;J nry;Yk; xspf; fw;iwahdJ 0.3 kP Ftpaj; njhiyT nfhz;l 

tphpf;Fk; nyd;rhy; Ftpf;fg;gl;L 0.2 kP vd;w njhiytpy; gpk;gj;ij Vw;gLj;JfpwJ vdpy; 
nghUspd; njhiyitf; fzf;fpLf.  

 jPh;T:  
  f = -0.3 kP>v = -0.2  kP 
  nyd;R rkd;ghl;bypUe;J  

    
1 1 1

f v u
= −  

    
1 1 1

u v f
= −  

    
1 1 1 10

0.2 0.3 6u

−
= − =
− −

 

     
6

0.6
10

u
−

= = − kP  

 
3. fpl;lg;ghh;if; FiwghL cila xU kdpjuhy;> 4 kP njhiytpy; cs;sg; nghUs;fis 

kl;LNk fhz ,aYk;. mth; 20 kP njhiytpy; cs;sg; nghUis mth; fhz tpUk;gpdhy; 
gad;gLj;jg;glNtz;ba Fop nyd;rpd; Ftpaj; njhiyT vd;d?  
 

jPh;T:  
 jug;gl;lit: x = 4 kP kw;Wk; y = 20 kP  
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ghh;itf; Fiwghl;ilr; rhpnra;a gad;gLj;jg;gl Ntz;ba nyd;rpd; 
Ftpaj;njhiyT  
 

    
xy

f
x y

=
−

 

    
4 20 80

5
4 20 16

f


= = = −
− −

kP  

ghh;itf; Fiwghl;ilf; rhpnra;a gad;gLj;jg;gl Ntz;ba nyd;rpd; jpwd; 
1 1

0.2
5

D
f
= − =−  

4. J}ug; ghh;itf; Fiwghl;lhy; ghjpf;fg;gl;l kdpjh; xUthpd; mz;ikg; Gs;spahdJ 1.5 kP 
njhiytpy; cs;sJ. mtUila ghh;itf; Fiwghl;il rhp nra;a gad;gLj;jg;gl 
Ntz;ba Ftpnyd;rpd; Ftpaj; njhiyit fzf;fpL.  

jPh;T  
 jug;gl;lit d = 1.5 kP; D = 25 nr.kP = 0.25 kP  
ghh;it Fiwghl;ilr; rhpnra;a gad;gLj;jg;glNtz;ba nyd;rpd; Ftpaj;njhiyT  

   
1.5 0.25 0.375

1.5 0.25 1.25

d D
f

d D

 
= = =

− −
 = 0.3 kP 
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10th mwptpay;  

myF– 3  
ntg;g ,aw;gpay; 

 
mwpKfk;:  
midj;J caphpdq;fSk; tho;tjw;Fj; Njitahd Kjd;ikahd ntg;g Mw;wy; 
#hpadplkpUe;J fpilf;fpwJ. ntg;g Mw;wy; vd;gJ fhuzp kw;Wk; ntg;gepiy vd;gJ tpisT. 
midj;J caphpdq;fSk; caph; tho;tjw;F Fwpg;gpl;l ntg;gepiy Njitg;gLfpwJ. 
rikayiwapy; J}z;Ljy; mLg;gpy; itf;fg;gLK; ghj;jpuj;jpd; mbg;gFjp v/fpdhy; 
nra;ag;gl;bUg;gjd; fhuzk; cq;fSf;Fj; njhpAkh? ek;kpy; midtUf;Fk; ntg;g Mw;wy; 
kw;Wk; ntg;gepiy gw;wp nghJthd Ghpjy; cz;L. Mdhy; ,g;ghlj;jpy; mwptpaypd; 
fz;Nzhlj;jpy; ntg;gepiy kw;Wk; ntg;g Mw;wy; Mfpatw;iw njhpe;J nfhs;s cs;Nshk;. 
NkYk; ntg;g Mw;wy; ghpkhw;wk; vt;thW eilngWfpwJ. vd;gij gw;wpAk; ntg; Mw;wypdhy; 
Vw;gLk; tpisTfisg; gw;wpAk; gbf;f cs;Nshk;.  
 
ntg;g epiy:  
 
xU nghUspy; ,Uf;Fk; ntg;gj;jpd; msT ntg;gepiy vd tiuaWf;fg;gLfpwJ. Fsph;r;rpahd 
nghUistpl #lhd nghUspd; ntg;gepiy mjpfk;. xU nghUs; Rw;Wg;gwj;Jld; ntg;gr; 
rkepiyapy; cs;sjh my;yJ ,y;iyah vd;W $Wk; gz;igAk; ntg;g epiy vd 
tiuaWf;fyhk; (%yf;$Wfspd; ruhrhp ,af;f Mw;wy; ntg;gepiy MFk;). ntg;gepiy vd;gJ 
xU nghUspd; ntg;gk; vj;jpirapy; guTfpwJ vd;gij Fwpg;gpLk; gz;G MFk;. ntg;gepiy 
vd;gJ xU ];Nfyhh; msT MFk;. ntg;gepiyapd; SI myF nfy;tpd;. NkYk; nry;rpa]; (°C) 
kw;Wk; /ghud;̀ Pl; (°F) Mfpa myFfSk; ntg;gepiyia msf;fg; gad;gLj;jg;gLfpwJ.  
 
ntg;g epiyapd; jdpj;j msTNfhy; (nfy;tpd; msTNfhy;):  
nfy;tpd; msTNfhypYs;s jdpr;Rop ntg;g epiyiag; nghWj;J mstplg;gLk; ntg;gepiyia 
jdpj;j msTNfhy; vd miof;fpNwhk;. msTNfhy; vd;gJ gz;ilia ve;jputpay; fUj;Jg;gb> 
ntg;g ,af;ftpaypd; ,af;fq;fs; KbTf;F tUfpd;w ntg;gepiyahd Rop ntg;gepiyia 
nfhz;l xU KOikahd ntg;gepyi msTNfhy; MFk;. ,J ntg;g ,af;ftpaypd; 
ntg;gepiy vd;Wk; miof;fg;gLfpwJ. ntg;g ,af;ftpaypd; ntg;gepiyapd; Xh; myF vd;gJ 
ePhpd; Kk;ikg;Gs;spapy; 1/273.16 gq;F MFk;. xU bfphp nry;rpa]; ntg;gepiy NtWghL xU 
nfy;tpDf;F rkkhFk;.  
 
NtWgl;l ntg;gepiy msTNfhy;fSf;F ,ilNaahd njhlh;G:  
nry;rpa]pypUe;J nfy;tpd; K = C + 273  
/ghud;̀ Pl;bypUe;J nfy;tpd; K = (F + 460) × 5/9  
    O K = -273°C 
ntg;g rkepiy:  
,uz;L my;yJ mjw;F Nkw;gl;l nghUs;fSf;fpilNa ve;j ntg;g Mw;wy; ghpkhw;wKk; 
,y;iy vdpy; me;jg; nghUs;fs; ntg;gr; rkepiyapy; cs;sJ vd;W nghUs;. ntg;gepiy 
NtWghl;bdhy; ntg;g Mw;wy; xU nghUspypUe;J kw;nwhU nghUSf;Fg; guTfpwJ. xNu 
ntg;gepiyapy; cs;s ,uz;L nghUs;fs; xd;Nwhnlhd;W njhLkhW itf;fg;gl;lhy; vd;d 
epfOk;? ,e;j ,uz;L nghUl;fSk; ntg;gr; rkepiyapid milAk; tiu #lhd 
nghUspypUe;J Fsph;e;j epiyapy; cs;s nghUSf;F njhlh;e;J ntg;g Mw;wy; ghpkhw;wk; 
eilngWk;.  
 
Fsph;r;rpahd nghUs;> #lhd nghUs; cld; njhlh;gpy; cs;s NghJ> ntg;g Mw;wy; #lhd 
nghUspypUe;J Fsph;r;rpahd nghUSf;F ghpkhw;wk; milAk;. ,jdhy; Fsph;r;rpahd nghUspd; 
ntg;gepiy cauTk;> #lhd nghUspd; ntg;gepiy FiwaTk; nra;fpwJ. ,e;j ,uz;L 
nghUs;fSk; rk ntg;gepiyapid milAk; tiu ,J njhlh;e;J epfOk;  
 
ntg;g Mw;wy;:  
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xU Nfhg;igapy; cs;s #lhd ghypid rpwpJ Neuk; Nkirapd; kPj itj;jhy;> vd;d epfOk;? 
#lhd ghypd; ntg;gk; rpwpJ Neuj;jpw;Fg; gpwF FiwAk;. ,Nj Nghy; xU ghl;bypy; cs;s 
Fsph;r;rpahd ePhpid rpwpJ Neuk; Nkirapd; kPJ itf;Fk;NghJ mjDila ntg;gepiy epwpJ 
mjpfhpf;Fk;. ,e;j epfo;TfspypUe;J ehk; vd;d njhpe;J nfhs;fpNwhk;? #lhd ghypypUe;J 
Mw;wyhdJ Rw;Wg;Gwj;jpw;Fg; guTfpwJ. mLj;j epfo;tpy; Mw;wy; Rw;Wg;Gwj;jpypUe;J ePH; 
cs;s ghl;bYf;F guTfpwJ. ,e;j Mw;wiyNa ntg;g Mw;wy; vdyhk;. vdNt #lhd nghUs; 
Fsph;r;rpahd nghUspw;F mUfpy; itf;fg;gl;lhy;> #lhd nghUspypUe;J Fsph;r;rpahd 
nghUspw;F ghpkhw;wk; milAk; Mw;wNy ntg;g Mw;wy; vd miof;fg;gLfpwJ.  
 
vdNt> ntg;g Mw;wy; vd;gJ xU tifahd Mw;wy;> ,J ,U NtW ntg;gepiyapy; cs;s 
,uz;L nghUl;fSf;F ,ilNa ghpkhw;wk; milfpwJ. ntg;g Mw;wypid rhjhuzkhf 
'ntg;gk;' vdTk; miof;fyhk;. 
 
vdNt> ntg;g Mw;wy; vd;gJ xU tifahd Mw;wy;. ,J ,U NtW ntg;gepiyapy; cs;s 
,uz;L nghUl;fSf;F ,ilNa ghpkhw;wk; milfpwJ. ntg;g Mw;wypid rhjhuzkhf 
'ntg;gk;' vdTk; miof;fyhk;.  
 
xU nghUs; ntg;gj;jpid czh;tjw;Fk;> me;jg; nghUs; ntg;gk; miltjw;Fk; ntg;g Mw;wy; 
xH; fhuzpahf nray;gLfpwJ. ntg;gepiy mjpfkhf cs;s nghUspypUe;J ntg;gepiy 
Fiwthf cs;s nghUspw;F ntg;g Mw;wy; guTk; ,e;j epfo;tpw;F ntg;gg;gLj;Jjy; vd;W 
ngah;. ntg;gf; flj;jy;> ntg;gr; rydk; kw;Wk; ntg;gf; fjph;tPry; Mfpa vjhtJ xU 
topfspy; ntg;gg;guty; eilngWfpwJ. ntg;gk; vd;gJ Xh; ];Nfyhh; msT MFk;. ntg;g 
Mw;y; cl;fth;jy; my;yJ ntspapLjypd; SI myF [{y; (J) MFk;.  
 
ntg;g Mw;wy; ghpkhw;wj;jpd; NghJ Fiwe;j ntg;gepiyapy; cs;s xU nghUs; 
ntg;gg;gLj;jg;gLfpwJ. ,JNghy mjpf ntg;gepiyapy; cs;s xU nghUs; Fsph;tpf;fg; 
gLfpwJ. ,jdhy; rpy Neuq;fspy; ntg;g Mw;wy; ghpkhw;wk; vd;gJ Fsph;tpj;jy; vdTk; 
Fwpg;gplg;gLfpwJ. Mdhy; gy epfo;Tfspy; Fsph;tpj;jy; vd;gjw;Fg; gjpyhf ntg;gg;gLj;Jjy; 
vd;Nw gad;gLj;jg;gLfpwJ. xU nghUspypypUe;J kw;nwhU nghUspw;F ntg;g Mw;wy; 
ghpkhw;wk; milAk; NghJ> ,uz;L nghUs;fspy; xd;wpy; ntg;gepiy FiwaNth my;yJ 
mjpfhpf;fNth nra;fpwJ.  
 
ntg;g mw;wy; khw;wj;jpd; rpwg;G mk;rq;fs;:  
 

1. ntg;gk; vg;NghJk; ntg;gepiy mjpfkhf cs;s nghUspypUe;J ntg;gepiy Fiwthf 
cs;s nghUSf;Fg; guTk; 

2. xU nghUis ntg;gg;gLj;J NghNjh my;yJ Fsph;tpf;Fk; NghNjh nghUspd; epiwapy; 
ve;j khw;wKk; Vw;gLtJ ,y;iy.  

3. ve;j xU ntg;g ghpkhw;wj;jpYk;> Fsph;rpahd nghUspdhy; Vw;fg;gl;l ntg;gk;> #lhd 
nghUspdhy; ,of;fg;gl;l ntg;gj;jpw;Fr; rkk;.  
Vw;fg;gl;l ntg;gk; = ,of;fg;gl;l ntg;gk;  
 

ntg;g Mw;wypd; gpw myFfs;:  
 
ntg;g Mw;wypd; SI myF [{y;. eilKiwapy; rpy ,ju myFfSk; gad;gLj;jg;gLfpd;wd. 
mit  
 
fNyhhp:  
xU fpuhk; epiwAs;s ePhpd; ntg;gepiyia 1°C cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; 
msT xU fNyhhp vd tiuaWf;fg;gLfpwJ.  
 
fpNyhfNyhhp:  
xU fpNyhfpuhk; epiwAs;s ePhpd; ntg;gepiyia 1°C cah;j;jj; Njitg;gLk; ntg;g Mw;wypd; 
msT 1 fpNyhfNyhhp vd tiuaWf;fg;gLfpwJ.  
 
ntg;g Mw;wypd; tpisTfs;:  
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xU nghUspw;F Fwpg;gpl;l msT ntg;g Mw;wiy mspf;Fk; NghJ> mg;nghUshdJ xd;W 
my;yJ mjw;F Nkw;gl;l fPo;f;fz;l khw;wq;fSf;F cl;gLk;.  

• nghUspd; ntg;gepiy caUk;  

• jpl epiyapYs;s xU nghUs; jput epiyf;Nfh my;yJ jput epiyapYs;s xU 
nghUs; thA epiyf;Nfh khw;wk; milAk;.  

• ntg;gg;gLj;Jk; NghJ nghUshdJ tphptilAk;  
 

xU nghUspd; ntg;gepiy cah;thdJ mg;nghUspw;F mspf;fg;gl;l ntg;g Mw;wiyr; 
rhh;e;jJ. NkYk; ,J nghUspd; jd;ik kw;Wk; epiwiag; nghWj;J khWgLkl;. ntg;g 
Mw;wypdhy; nghUspd; ntg;gepiy cah;tJ gw;wpAk; kw;Wk; epiy khw;wk; gw;wpAk; Ke;ija 
tFg;Gfspy; gbj;Js;Nshk;. gpd;tUk; gphpTfspy; ntg;g Mw;wypdhy; nghUs; vt;thW 
tphptilfpd;wJ vd;gijg; gw;wpg; ghh;g;Nghk;.  
 
nghUspy; ntg;gtphpT:  
xU nghUspw;F Fwpg;gpl;l msT ntg;g Mw;wiy mspf;Fk; NghJ me;j nghUspd; ghpkhzk; 
(ePsk; my;yJ gug;G my;yJ gUkd;) mjpfhpf;Fk;. ntg;gepiy cah;thy; nghUspd; 
ghpkhzj;jpy; Vw;gLk; khw;wNk mg;nghUspd; ntg;g tphpT vd miof;fg;gLfpwJ. jputq;fspy; 
(v.fh. nkh;Fhp) vw;gLk; ntg;g tphptpid #lhd ePhpy; itf;fg;gl;l ntg;gepiykhdpapy; 
fhzyhk;l. vdNt> midj;J tpjkhd nghUl;fSk; (jpl> jput kw;Wk; thA) ntg;gj;jpdhy; 
tphptilAk;.  
 
jplg; nghUspy; ntg;g tphpT:  
jplg;nghUis ntg;gg;gLj;Jk; NghJ mZf;fs; Mw;wypidg; ngw;W Ntfkhf mjph;TWfpwJ. 
,jdhy; jplg; nghUshdJ tphptilfpwJ. xU nghUis ntg;gg;gLj;Jk; NghJ> ntg;gepiy 
khw;wj;jpdhy; Vw;gLk; ntg;g tphpT jput kw;Wk; thAg; nghUs;fis xg;gpLk; NghJ 
jplg;nghUspy; FiwT. ,jw;Ff; fhuzk; jplg;nghUspd; fbdj;jd;ikNa MFk;.  
 
jplg;nghUspy; Vw;gLk; ntg;g tphptpd; tiffs;  
  1. ePs; ntg;g tphpT  
  2. gug;G ntg;g tphpT  
  3. gUk ntg;g tphpT  
 
ePs; ntg;g tphpT:  
xU jplg;nghUis ntg;gg;gLj;Jjypd; tpisthf> mg;nghUspd; ePsk; mjpfhpg;gjhy; Vw;gLk; 
tphpT ePs; ntg;g tphpT vdg;gLk;.  
 
XuyF ntg;gepiy cah;thy; nghUspd; ePsj;jpy; Vw;gLk; khw;wj;jpw;Fk; XuyF ePsj;jpw;Fk; 
cs;s jfT ePs; ntg;g tphpT Fzfk; vd miof;fg;gLk;. ,jd; SI myF nfy;tpd;-1 ePs; 
ntg;g tphpT Fzfj;jpd; kjpg;G nghUSf;F nghUs; khWgLk;.  
 
ePs khWghl;Lf;Fk;> ntg;gepiy khWghl;Lf;Fk; cs;s njhlh;gpid gpd;tUkhW Fwpg;gplyhk;.  

   L

o

L
T

L


=   

∆L - ePsj;jpy; Vw;gLk; khw;wk;  
Lo - cz;ikahd ePsk;  

∆T - ntg;gepiyapy; Vw;gLk; khw;wk;  
αL - ePs;ntg;g tphpT Fzfk;  
 
gug;G ntg;g tphpT:  
xU jplg;nghUis ntg;gg;gLj;Jjypd; tpisthf> mg;nghUspd; gug;G mjpfhpg;gjhy; Vw;gLk; 
tphpT gug;G ntg;g tphpT vdg;gLk;. gug;G ntg;g tphptpid gug;G ntg;gtphpT Fzfj;jpd; %yk; 
fzf;fplyhk;.  
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XuyF ntg;gepiy cah;thy; nghUspd; gug;gpy; Vw;gLk; khw;wj;jpw;Fk; XuyF gug;gpw;Fk; 
cs;s jfT gug;G ntg;g tphpT Fzfk; vd miof;fg;gLk;. ,jd; kjpg;G nghUSf;F nghUs; 
khWgLk;. ,jd; SI myF nfy;tpd;-1 

 
gug;G khw;wj;jpw;Fk; ntg;g epiy khw;wj;jpw;Fk; cs;s njhlh;gpid gpd;tUk; rkd;ghl;bd; 
%yk; mwpayhk;.  
 
   

  A

o

A
T

A


=   

∆A - gug;gpy; Vw;gLk; khw;wk;  
AO-cz;ikahd gug;G  

∆T - ntg;gepiyapy; Vw;gLk; khw;wk;  
αA - gug;G ntg;g tphpT Fzfk;  
gUk ntg;g tphpT:  
xU jplg; nghUis ntg;gg;gLj;Jjypd; tpisthf mg;nghUspd; gUkd; mjpfhpg;gjhy; Vw;gLk; 
tphpT gUk ntg;g tphpT vd vdg;gLk;. ePs; ntg;g tphpT kw;Wk; gug;G ntg;g tphptpidg; 
Nghy;> gUk ntg;g tphptpid gUk ntg;g tphpT Fzfj;jpd; %yk; fzf;fplyhk;.  
 
XuyF ntg;gepiy cah;thy; nghUspd; gUkdpy; Vw;gLk; khw;wj;jpw;Fk; xuyF gUkDf;F 
cs;s jfT gUk ntg;g tphpT Fzfk; vd miof;fg;gLk;. ,jd; SI myF nfy;tpd;-1 

 

gUk khw;wj;jpw;Fk; ntg;gepiy khw;wj;jpw;Fk; cs;s njhlh;gpid gpd;tUk; rkd;ghL %yk; 
mwpayhk;.  

  v

o

V
T

V


=     

∆T = gUkdpy; Vw;gLk; khw;wk;  
Vo = cz;ikahd gUkd;  

∆T = ntg;gepiyapy; Vw;gLk; khw;wk;  
αv = gUk tphpT Fzfk;  
 
nghUSf;Fg; nghUs; gUk ntg;g tphpT Fzj;jpd; kjpg;G khWgLk;. rpy nghUs;fspd; gUk 
ntg;g tphpT Fzfj;jpd; kjpg;Gfs; nfhLf;fg;gl;Ls;sJ.  
 
rpy nghUs;fspd; gUk ntg;g tphpT Fzfj;jpd; kjpg;G 
 
t.vz; nghUspd; ngah; gUk ntg;g tphpT 

Fzfj;jpd; kjpg;G (K-1) 
1. mYkpdpak;  7 × 10-5 
2. gpj;jis  6 ×  10-5 
3. fz;zhb 2.5 ×  10-5 
4. ePh; 20.7 × 10-5 
5. ghjurk; 18.2 × 10-5 
 
 
jputk; kw;Wk; thAtpy; ntg;g tphpT:  
 
jput my;yJ thAg; nghUs;fis ntg;gg;gLj;Jk; NghJ mtw;wpYs;s mZf;fs; Mw;wypidg; 
ngw;W tpyf;F tpirf;F cl;gLfpwJ. nghUs; tphptiltjd; msT nghUSf;F nghUs; 
NtWgLk;. xU Fwpg;gpl;l msT ntg;g Mw;wy; mspf;fg;gLk; NghJ thAtpy; Vw;gLk; ntg;g 
tphpT jpl kw;Wk; jputg; nghUs;fis tpl mjpfkhfTk;> jplg; nghUis xg;gpLk; NghJ jputg; 
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nghUs;fspy; mjpfkhfTk; ,Uf;Fk;. gUk ntg;g tphpT Fzfj;jpd; kjpg;G jputj;jpy; 
ntg;gepiyiar; rhh;e;jjy;y. Mdhy; thAtpy;> ,jd; kjpg;G ntg;g epiyiar; rhh;e;J 
mikAk;.  
 
xU nfhs;fydpy; cs;s jputj;jpid ntg;gg;gLj;Jk; NghJ nfhs;fydpd; topahf ntg;g 
Mw;wyhdJ jputj;jpw;F mspf;fg;gLfpwJ. vdNt ntg;g Mw;wypd; xU gFjp nfhs;fyd; 
tphptiltjw;Fk;> kPjKs;s Mw;wy; jputj;jpid tphptilar; nra;tjw;Fk; gad;gLfpwJ. 
,jpypUe;J jputj;jpy; Vw;gLk; cz;ikahd tphpit Neubahf fzf;fpl ,ayhJ. vdNt 
jputj;jpy; Vw;gLk; ntg;g tphptpid cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphpT vd 
,Utopfspy; tiuaWf;fyhk;.  
 
cz;ik ntg;g tphpT:  
 
ve;j xU nfhs;fyDk; ,y;yhky; Neubahf jputj;jpid ntg;gg;gLj;Jk; NghJ Vw;gLk; ntg;g 
tphpT cz;ik ntg;g tphpT vdg;gLk;.  
 
XuyF ntg;gepiy cah;thy; jputj;jpy; mjpfhpf;Fk; cz;ik gUkDf;Fk; mj;jputj;jpd; 
xuyF gUkDf;Fk; cs;s jfT cz;ik ntg;g tphpT Fzfk; vd miof;fg;gLk;. ,jd; 
myF  
 
Njhw;w ntg;g tphpT:  
nfhs;fyd; ,y;yhky; jputj;jpid Nubahf ntg;gg;gLj;j KbahJ. ,jdhy; eilKiwapy; 
nfhs;fydpy; itj;Nj jputj;jpid ntg;gg;gLj;j Ntz;Lk;. mspf;fg;gl;l ntg;g Mw;wypd; xU 
gFjp nfhs;fyid tphptila nra;tjw;Fk; kPjKs;s Mw;wy; jputj;jpid tphptilar; 
nra;tjw;Fk; gad;gLfpwJ. vdNt> ,e;epfo;tpy; ePq;fs; fhz;gJ jputj;jpd; cz;ikahd 
ntg;g tphpT my;y. nfhs;fydpd; tphptpid nghUl;gLj;jhky; jputj;jpd; Njhw;w tphpid 
kl;Lk; fzf;fpy; nfhs;tNj jputj;jpd; Njhw;w ntg;g tphpT vd miof;fg;gLk;.  
 
XuyF ntg;gepiy cah;thy; jputj;jpy; mjpfhpf;Fk; Njhw;w gUkDf;Fk; mj;jputj;jpd; XuyF 
gUkDf;Fk; cs;s jfT cz;ik Njhw;w tphpT Fzfk; vd miof;fg;gLk;. ,jd; SI myF 
nfy;tpd;-1 MFk;.  
 
cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphptpid fzf;fpLtjw;fhd Nrhjid:  
    
cz;ik ntg;g tphpT kw;Wk; Njhw;w ntg;g tphpT fzf;fpl Ntz;ba jputj;jpid 
nfhs;fydpy; epug;gp Nrhjiia njhlq;fyhk;. ,g;nghOJ nfhy;fydpy; cs;s jputj;jpd; 
epiyia L1vd Fwpj;Jf;nfhs;syhk;. gpwf nfhs;fyd; kw;Wk; jputj;jpid fhl;bAs;sthW 
ntg;gg;gLj;jg;gLfpwJ. njhlf;fj;jpy; nfhs;fydhJ ntg;g Mw;wiyg; ngw;W tphptilAk;. 
mg;NghJ jputj;jpd; gUkd; Fiwtjhfj; Njhd;Wk;. ,g;nghOJ ,e;j epiyia L2 vdf; 
Fwpj;Jf;nfhs;syhk;. NkYk; ntg;gg;gLj;Jk; NghJ jputkhdJ tphptilfpwJ. jw;NghJ 
jputj;jpd; epiyia L3vdf; Fwpj;Jf;nfhs;syhk;. epiy L1 kw;Wk; L3 f;F ,ilNaahd 

NtWghL Njhw;w ntg;g tphpT vdTk;> epiy L2 kw;Wk; L3 ,ilNaahd NtWghL cz;ik 
ntg;g tphpT vdTk; miof;fg;gLfpwJ. vg;NghJk; cz;ik ntg;g tphpT Njhw;w ntg;g tphpit 
tpl mjpfkhf ,Uf;Fk;.  
  cz;ik ntg;g tphpT = L3 – L2 

  Njhw;w ntg;g tphpT = L3 – L1 
 
thAf;fspd; mbg;gil tpjp:  
 
thAf;fspd; mOj;jk;> fd msT kw;Wk; ntg;gepiy Mfpatw;iw njhlh;GgLj;Jk; %d;W 
mbg;gil tpjpfs; fPNo nfhLf;fg;gl;Ls;sJ. mit 
  1. ghapy; tpjp  
  2. rhh;y]; tpjp  
  3. mtNfl;Nuh tpjp  
 
ghapy; tpjp : 
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khwh ntg;gepiyapy;> xU Fwpg;gpl;l epiwAila thAtpd; mOj;jk; mt;thAtpd; gUkDf;F 
vjph;j;jftpy; mikAk;  
  P α 1/V  
khwh ntg;gepiyapy;> khwh epiwAila ey;ypay;G thAtpd; mOj;jk; kw;Wk; gUkd; 
Mfpatw;wpd; ngUf;Fj;njhif khwpyp vdTk; tiuaWf;fyhk;.  
   mjhtJ PV = khwpyp  
 
rhh;y]; tpjp (gUk tpjp)  
 
gpnuQ;R mwptpay; mwpQh; N[f;f]; rhh;y]; vd;gth; ,t;tpjpapid epWtpdhh;. ,t;tpjpapd; gb> 
khwh mOj;jj;jpy; thAtpd; gUkd; mt;thAtpd; ntg;gepiyf;F Neh;j;jftpy; mikAk;.  
  mjhtJV α T 

  my;yJ  
V

T
= khwpyp  

 
mtNfl;Nuh tpjp:  
mNthNfl;Nuh tpjpapd; gb> khwh ntg;gepiy kw;Wk; mOj;jj;jpy; thAtpd; gUkd; 
mt;thAtpy; cs;s mZf;fs; my;yJ %yf;$Wfspd; vz;zpf;iff;F Neh;j;jftpy; ,Uf;Fk;.  
  mjhtJV α n  

  (my;yJ) 
V

n
= khwpyp  

xU Nkhy; nghUspy; cs;s nkhj;j mZf;fspd; vz;zpf;if mNthNfl;Nuh vz; vd 
tiuaWf;fg;gLk;. ,jd; kjpg;G 6.023 × 1023 / Nkhy;.  
 
thAf;fs;; 
thAf;fis ,ay;G thAf;fs; kw;Wk; ey;ypay;G thAf;fs; vd;W ,U tiffshfg; gphpf;fyhk;.  
 
,ay;G thAf;fs;:  
 
Fwpg;gpl;l fth;r;rp tpirapdhy;> xd;Nwhnlhd;W ,iltpid Ghpe;J nfhz;bUf;Fk; mZf;fs; 
my;yJ %yf;$Wfs; mlq;fpa thAf;fs; ,ay;G thAf;fs; vd miof;fg;gLk;. kpf mjpfsT 
ntg;gk; my;yJ kpff; Fiwe;j msT mOj;jj;ij cila ,ay;G thAf;fs; ey;ypay;G 
thAf;fshf nray;gLk;. Vnddpy; ,e;epiyapy; mZf;fs; (m) %yf;$WfSf;fpilNa vt;tpj 
fth;r;rp tpirAk; nray;gLtJ ,y;iy.  
 
ey;ypay;G thAf;fs;:  
xd;nwhnlhd;W ,iltpid Ghpahky; ,Uf;Fk; mZf;fs; my;yJ %yf;$Wfis cs;slf;fpa 
thAf;fs; ey;ypay;G thAf;fs; vd miof;fg;gLk;.  
 
Mdhy; eilKiwapy; ve;j thAf;fSk; ey;ypay;G jd;ik tha;e;jJ my;y. vy;yh thAtpd; 
%yf;$WfSk; mitfSf;fpilNa Fwpg;gplj;jf;f msTf;F ,iltpid Ghpfpd;wd. Mdhy; 
,e;j ,iltpidfs; Fwthd mOj;jk; kw;Wk; cah; ntg;g epiyapy; tY Fiwe;J 
fhzg;gLfpd;wd. Vnddpy; ey;ypay;G thAf;fspy; mZf;fs; my;yJ 
%yf;$WfSf;fpilNaahd fth;r;rp tpirapd; typik FiwT. vdNt ,ay;G thAit 
Fiwthd mOj;jk; kw;Wk; cah; ntg;g epiypay; ey;ypay;G thA vdf; Fwpg;gplyhk;.  
 
ey;ypay;G thAf;fs; ghapy; tpjp> rhh;y]; tpjp kw;Wk; mtNfl;Nuh tpjpfSf;F cl;gLfpd;wd. 
,e;j tpjpfs; ahTk; thAtpd; mOj;jk;> gUkd;> ntg;gepyi kw;Wk; mZf;fspd; vz;zpf;if 
Mfpatw;wpw;F ,ilNaahd njhlh;ig jUfpd;wd. xU Fwpg;gpl;l epiyapy; cs;s ey;ypay;G 
thAtpy; Nkw;fz;l midj;J fhuzpfSk; xU Fwpg;gpl;l kjpg;igf; nfhz;bUf;Fk;. mjd; 
epiyapy; khw;wk; Vw;gLk; NghJ xd;W myyJ mjw;F Nkw;gl;l fhuzpfspd; kjpg;GfspYk; 
khw;wk; Vw;gLfpwJ. ,e;j khw;wj;ij Nkw;fhZk; %d;W tpjpfSk; njhlh;GgLj;Jfpd;wd.  
 
ey;ypay;G thAr; rkd;ghL 
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ey;ypay;G thAf;fspd; gz;Gfis (mOj;jk;> gUkd;> ntg;gepiy kw;Wk; mZf;fspd; 
vz;zpf;if) njhlh;G gLj;Jk; rkd;ghL mt;thAf;fspd; ey;ypay;G rkd;ghL MFk;. xU 
ey;ypay;G thAthdJ ghapy; tpjp> rhh;y]; tpjp kw;Wk; mtNfl;Nuh tpjpfSf;F cl;gLk;.  
 
 ghapy; tpjpg;gb  
  PV = khwpyp 
 rhh;y]; tpjpg;gb> 
  V/T = khwpyp 
 mtNfl;Nuh tpjpg;gb  
  V/n = khwpyp    
rkd;ghL kw;Wk; rkd;ghLfspypUe;J  
  PV/nT = khwpyp  
 
Nkw;fz;l ,e;j rkd;ghL thA ,izrkd;ghL vd miof;fg;gLk;. μ Nkhy; msTs;s 
thAtpidf; nfhz;bUf;Fk; thAf;fspy; cs;s nkhj;j mZf;fspd; vz;zpf;if mtNfl;Nuh 
vz;zpd; (NA)μ klq;fpw;F rkkhFk;. ,e;j kjpg;ghdJ rkd;ghL gpujpapl> 
  mjhtJn = μNA 
  rkd;ghL gpujpapl> 
   PV / μNAT = khwpyp  
,e;j khwpyp Nghy;l;];Nkd; khwpyp (kB= 1.381×10-23JK-1)vd miof;fg;gLfpwJ.  

  PV/ μNAT = kB 
  PV = μNAkBT 
,q;F>μNAkB = R, ,J nghJ thA khwpyp vd miof;fg;gLk;. ,jd; kjpg;G 8.31 J mol-1K-1 

  PV =RT  
 
epidtpy; nfhs;f  
 

• ntg;g Mw;wy; cl;ftu;jy; my;yJ ntspapLjypd; SI myF [{y; (J) 
 

• ntg;g Mw;wyhdJ vg;nghOJk; ntg;g epiy mjpfkhf cs;s nghUspypUe;J ,Ue;J 
ntg;gepiy Fiwthf cs;s nghUspw;F guTk;.  
 

• xU nghUspy; ,Uf;Fk; ntg;gj;jpd; msT ntg;gepiy vd tiuaWf;fg;gLfpwJ. ,jd; SI 
myF nfy;tpd; (K) 

 

• midj;Jg; nghUl;fSk; ntg;gg;gLj;Jk; NghJ fPo;f;fz;l xd;W my;yJ mjw;F Nkw;gl;l 
khw;wq;fSf;f cl;gLfpd;wd.  
 

o nghUspd; ntg;gepiy caUk;  
o jpl epiyapYs;s xU nghUs; jput epiyf;Nfh my;yJ jput epiyapYs;s xU 

nghUs; thA epiyf;Nfh khw;wk; milAk;.  
o ntg;gg;gLj;Jk;NghJ nghUshdJ tphptilAk;  

 

• midj;J tifahd nghUs;fSk; (jpl> jput kw;Wk; thA) ntg;gg;gLj;Jk; NghJ 
tphptilAk;.  

 

• xU Fwpg;gpl;l msT ntg;gepiy caUk; NghJ> jputj;jpy; Vw;gLk; tphpT jplg;nghUis 
tpl mjpfkhfTk;> thAf;fspy; Vw;gLk; tphpT jpl kw;Wk; jput nghUl;fspy; Vw;gLk; 
tphpit tpl mjpfkhf ,Uf;Fk;.  

 

• ve;j xU nfhs;fyd;fSk; ,y;yhky; Neubahf jputj;jpid ntg;gg;gLj;Jk; NghJ Vw;gLk; 
tphpT cz;ik ntg;g tphpT vdg;gLk;.  
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• nfhs;fydpd; tphptpid nghUl;gLj;jhky; jputj;jpd; Njhw;w tphptpid kl;Lk; fzf;fpy; 
nfhs;tNj jputj;jpd; Njhw;w ntg;g tphpT vd miof;fg;gLk;.  
 

• jputj;jpw;F Fwpg;gpl;l msT ntg;g Mw;wy; mspf;Fk; NghJ Vw;gLk; cz;ik ntg;g tphpT> 
Njhw;w ntg;g tphptpid tpl mjpfkhf ,Uf;Fk;.  
 

• xd;NwhL xd;W ,iltpid Ghpahky; ,Uf;Fk; mZf;fs; my;yJ %yf;$Wfis 
cs;slf;fpa thAf;fNs ey;ypay;G thAf;fs; vdg;gLk;.  
 

• ey;ypay;G thAr;rkd;ghL PV = RT. ,J thAf;fspd; epiyr;rkd;ghL vdTk; miof;fg;gLk;. 

,jpy; R vd;gJ nghJ thA khwpyp 8.31Jmol-1 K-1) MFk;.  
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myF– 4 kpd;Ndhl;ltpay; 
 
mwpKfk; 
 
 kpd;rhuk; gw;wp cq;fs; fPo; tFg;Gf;fspy; Vw;fdNt gbj;jpUg;gPu;fs;. xU flj;jp 
topahf kpd;D}l;lq;fspd; ,af;fj;ij gw;wpf; $WtJ kpd;Ndhl;lk; MFk;. kpd;Ndhl;lk; vd;gJ 
xUtifahd Mw;wy;. kpd;Ndhl;lj;jpd; gad;fs; ek; md;whl tho;tpy; ,d;wpaikahjjhfTk;> 
jtpu;f;f KbahjjhfTk; ,Uf;fpwJ. tPLfs;> fy;tp epWtdq;fs;> kUj;Jtkidfs; kw;Wk; 
njhopw;rhiyfs; Nghd;wtw;wpy; kpd;Ndhl;lj;jpd; gad;fs; gw;wp ePq;fs; mwpe;jpUg;gPu;fs;. 
,g;ghlj;jpy; kpd;Ndhl;lk; gw;wpAk; kpd;Ndhl;lj;jpdhy; Vw;gLk; tpisTfs; gw;wpAk; ghu;f;f 
,Uf;fpNwhk;. 
 
kpd;Ndhl;lk; 
 
 xU flj;jp (jhkpuf;fk;gp) topahf ghAk; kpd;D}l;lq;fspd; (vyf;l;uhd;fspd;) ,af;fNk 
kpd;Ndhl;lk; MFk;. xU fhy;tha; topahf XLk; ePiu Nghy my;yJ cau; mOj;j 
gFjpapypUe;J Fiwe;j mOj;jg;gFjpia Nehf;fp tPRk; fhw;wpidg;Nghy> vyf;l;uhd;fs; 
flj;jpapd; topahf gha;e;J nry;tij kpd;Ndhl;lk; vd;fpNwhk;. 
 
 kpd;Ndhl;lj;jpd; jpirahdJ vyf;l;uhd;fspd; ,af;fj;jpw;F vjpu; jpirapy;> cau; 
kpd;dOj;jj;jpy; ,Uf;Fk; Neu;kpd; Kidapy; ,Ue;J Fiwe;j kpd;dOj;jj;jpy; ,Uf;Fk; 
vjpu;Kid Nehf;fp ,Uf;Fk;. 
 
kpd;Ndhl;lj;jpd; tiuaiw 
 
 kpd;Ndhl;lk; I vd;Dk; vOj;jhy; Fwpf;fg;gLfpwJ. flj;jp xd;wpd; xU gFjpapd; topNa 
kpd;D}l;lq;fs; ghAk; tPjk; kpd;Ndhl;lk; vd tiuaWf;fg;gLfpwJ. mjhtJ XuyF Neuj;jpy; 
flj;jpapd; xU FWf;F ntl;Lg; gFjpia fle;J nry;Yk; kpd;D}l;lq;fspd; msT 
kpd;Ndhl;lkhFk;. xU flj;jpapd; FWf;F ntl;Lg; gFjp topahf Q msT kpd;D}l;lk; ‘t’ 
fhyj;jpy; fle;J nrd;why; mjpy; ghAk; kpd;Ndhl;lkhdJ  
 

    
Q

I =
t
 

 
kpd;Ndhl;ljpd; SI myF 
 
 kpd;Ndhl;lj;jpd; SI myF Mk;gpau; (A). xU $Yk; kpd;D}l;lk; xU tpehb Neuj;jpy; 
flj;jpapd; vjhtJ xU FWf;Fntl;Lg; gFjp topahf fle;J nry;Yk; NghJ mf;flj;jpapy; 
ghAk; kpd;Ndhl;lk; xU Mk;gpau; vd tiuaiw nra;ag;gLfpwJ. vdNt 
 

1 Mk;gpau; =
1 $Yk;

1 tpehb
 

 
jPu;f;fg;gl;l fzf;F 1 
 
 12 $Yk; kpd;D}l;lk; 5 tpehb Neuk; xU kpd;tpsf;fpd; topahf gha;fpwJ vdpy; mjd; 
topNa nry;Yk; kpd;Ndhl;lj;jpd;msT vd;d? 
 
jPu;T : 
 

 kpd;D}l;lk; Q = 12 $Yk;> fhyk; t = 5 tpehb. vdNt> kpd;Ndhl;lk; 
12

5
= =

Q
I = 2.4A

t
. 
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kpd;Rw;W 
 
 kpd;Rw;W vd;gJ kpd;Ndhl;lj;ij jd; topNa nry;y mDkjpf;Fk; gy kpd; $Wfspd; 
tiyaikg;G nfhz;L cUthf;fg;gl;l xU %ba Rw;W my;yJ ghijahFk;. 
kpd;rhjdq;fisAk; kpd;D}l;lj;jpd; %ykhd kpd;fyj;ijAk; ,izf;Fk; ghijfshf 
kpd;fk;gpfs; gad;gLj;jg;gLfpd;wd. kpd;fyk;> kpd; tpsf;F> rhtp Mfpaitfisf; nfhz;L 
cUthf;fg;gl;l xU vspa kpd;Rw;W. 
 
 ,e;j kpd;Rw;wpy; rhtp %bapUf;Fk; NghJ kpd;tpsf;F xspu;fpwJ. rhtp jpwe;jpUf;Fk; 
NghJ kpd;tpsf;F xspuhJ. vdNt> kpd;Ndhl;lk; nry;tjw;F mjd; Rw;Wg;ghij %lg;gl 
Ntz;Lk;. kpd;Ndhl;lk; gha;tjw;F Njitahd kpd;dOj;j NtWghl;bid kpd;fyk; 
toq;FfpwJ. vyf;l;uhd;fs; kpd;fyj;jpd; vjpu;kpd; KidapypUe;J Neu;kpd; Kidf;F nry;fpwJ. 
 

kpd;$W kpd;$wpd; gad;ghL FwpaPL 
kpd;jilahf;fp kpd; Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; 

msit epu;zak; nra;a gad;gLfpwJ. 

 
kpd;jil khw;wp kpd;Ndhl;lj;jpd; msit Nju;e;njLf;f 

gad;gLfpwJ. 
 

mk;kPl;lu; kpd;Ndhl;lj;ij mstpl 

 
Nthy;l; kPl;lu; kpd;dOj;j NtWghl;il mstpl 

 
fhy;tNdh kPl;lu; kpd;Ndhl;lj;jpd; jpiria fz;lwpa 

 
ilNahL ilNahbd; gy;NtW gad;ghLfis 

cau; tFg;Gfspy; gbf;fyhk; 
 

Xspkpd; ilNahL 
(LED) 

LED apd; gy;NtW gad;ghLfis cau; 
tFg;Gfspy; gbf;fyhk;. 

 
jiu ,izg;G kpd; rhjdq;fis ghJfhf;f 

gad;gLfpwJ. kpd;dOj;jj;ij mstpl 
Fwpg;G Gs;spahf nray;gLfpwJ.  

 
kpd;Nfhl;lj;jpd; jpirahdJ Neu;kpd; kpd;D}l;lj;jpd; jpirapd; ,Uf;Fk;. my;yJ vjpu; 

kpd;Ndhl;lk; nry;Yk; jpirf;F vjpu; jpirapy; mike;jpUf;Fk; vdTk; $wyhk;. vdNt> 
kpd;Ndhl;lj;jpd; jpirahdJ xU kpd;Rw;wpy; Neu;kpd; KidapypUe;J vjpu;kpd; Kidia 
Nehf;fp ,Uf;Fk;. 
 
kpd; $Wfs; 
 
 kpd;Rw; wpy; kpd;fyd;> kpd;tpsf;F kw;Wk; rhtp Nghd;w gy kpd;$Wfs; cs;sd. ,e;j 
kpd;$Wfs; midj;Jk; Fwpg;gpl;l FwpaPLfshy; Fwpf;fg;gLfpd;wd. ,e;j FwpaPLfis 
gad;gLj;jp xU kpd;Rw;wpid mikg;gJ vspJ. nghJthf gad;gLj;jg;gLk; rpy kpd;$WfSk; 
mtw;wpd; FwpaPLfSk; NkNy nfhLf;fg;gl;Ls;sJ. 
 
kpd;dOj;jk; kw;Wk; kpd;dOj;j NtWghL 
 
 ePNuhl;lk; kw;Wk; fhw;Nwhl;lk; gw;wp Vw;fdNt fPo; tFg;Gf;fspy; gbj;jpUg;gPu;fs;. xU 
jpz;k nghUspy; ,uz;L Gs;spfSf;fpilNa ntg;gepiy NtWghL ,Ue;jhy; kl;LNk mjd; 
topahf ntg;gk; ghAk; vd;gJ cq;fSf;F njhpAk;. ,Nj Nghd;W xU flj;jpapy; ,U 
Gs;spfSf;fpilNa kpd;dOj;j NtWghL ,Ue;jhy; kl;LNk me;j flj;jpapy; kpd;D}l;lk; ghAk;. 
xU flj;jpapy; kpd;D}l;lkhdJ cau; kpd;dOj;j Gs;spapypUe;J Fiwe;j kpd;dOj;j 
Gs;spf;F ghAk;. 
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kpd;dOj;jk; 
 
 xU Gs;spapy; kpd;dOj;jk; vd;gJ XuyF Neu;kpd;D}l;lj;ij Kbtpy;yh njhiytpy; 
,Ue;J kpd;tpirf;F vjpuhf mg;Gs;spf;F nfhz;Ltu nra;ag;gLk; Ntiy vd 
tiuaWf;fg;gLfpwJ. 
 
kpd;dOj;j NtWghL 
 
 ,U Gs;spfSf;F ,ilNa cs;s kpd;dOj;j NtWghL vd;gJ xU Gs;spapypUe;J 
kw;nwhU Gs;spf;F XuyF Neu; kpd;D}l;lj;ij kpd; tpyf;F tpirf;F vjpuhf efu;j;j 
nra;ag;gLk; Ntiy vd tiuaWf;fg;gLfpwJ. 
 
 Q vd;w kpd;D}l;lj;ij A vd;w Gs;spapypUe;J B vd;w Gs;spf;F efu;j;jp cs;sjhf 

fUJNthk;. ,e;j kpd;D}l;lj;ij A apypUe;J B f;F efu;j;Jtjw;F nra;ag;gl;l Ntiy W 

vd nfhs;Nthk;. A kw;Wk; B f;F ,ilNa cs;s kpd;dOj;j NtWghL fPo;f;fz;l 
rkd;ghl;bypUe;J ngwg;gLfpwJ. 

( )Q

W
V =

nra;ag; gl; l Ntiy ( )
kpd; dOj; j NtWghL ( )

kpd;D}l; lk;
 

 
  ,uz;L Gs;spfSf;F ,ilNa cs;s kpd;dOj;jq;fspd; NtWghl;ilAk; 
kpd;dOj;j NtWghL vd $wyhk;. VA kw;Wk; VB vd;gJ Gs;sp A kw;Wk; B ,y; cs;s 
kpd;dOj;jq;fs; vd nfhz;lhy; ,t;tpuz;L Gs;spfSf;F ,ilNaAs;s kpd;dOj;j NtWghL 
 
  V = VA - VB (VA> VB vdpy;) 

  V = VB – VA (VB> VAvdpy;) 
 
Nthy;l; 
 
 kpd;dOj;jk; kw;Wk; kpd;dOj;j NtWghl;bd; myF Nthy;l; (V) 
 
 xU $Yk; Neu;kpd;Ndhl;lj;ij xU Gs;spapypUe;J kw;nwhU Gs;spf;F kpd;tpirf;F 
vjpuhf vLj;Jr;nry;y nra;ag;gLk; Ntiyapd; msT xU [_y; vdpy; mg;Gs;spfSf;fpilNa 
cs;s kpd;dOj;j NtWghL xU Nthy;l; MFk;. 
 

 1 Nthy;l;
1

=
[_y;

1 $Yk;
 

 
jPu;f;fg;gl;l fzf;F 2 
 
 10 $Yk; kpd;D}l;lj;ij xU kpd;Rw;wpYs;s ,uz;L Gs;spfSf;fpilNa efu;j;j 
nra;ag;gLk; Ntiy 100J vdpy; mg;Gs;spfSf;fpilNa cs;s kpd;dOj;j NtWghL vd;d? 
 
jPu;T: 
 
 kpd;D}l;lk;>Q = 10 $Yk; 

 nra;ag;gl;l Ntiy W = 100 J 

 kpd;dOj;j NtWghL V = 
W 100

10Q
=  

 vdNt>         V = 10 Nthy;l; 
 
Xk; tpjp 
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 [hu;[; irkd; Xk; vd;w n[u;kd; ,aw;gpayhsu; kpd;Ndhl;lk; kw;Wk; kpd;dOj;j 
NtWghL Mfpatw;wpw;fpilNaahd njhlu;gpid epWtpdhu;. ,JNt Xk; tpjp vdg;gLk;. 
 
 ,t;tpjpapd;gb khwh ntg;gepiyapy;> flj;jp xd;wpd; topNa ghAk; rPuhd kpd;Ndhl;lk; 
flj;jpaiupd; KidfSf;fpilNa cs;s kpd;dOj;j NtWghl;bw;F Neu;jftpy; mikAk;. 

 I  V. vdNt>
1

V
R

 
 
 

 khwpyp. 

 ,e;j khwpyp kjpg;G 
1

R
 MFk;. 

 vdNt>
1

V
R

 
 
 

I=  

 V = IR 
 
 ,q;F R vd;gJ kpd;jilahFk;. xU Fwpg;gpl;l nghUSf;F (v.fh epf;Nuhk;) Fwpg;gpl;l 

ntg;gepiyapy; kpd;jil xU khwpyp MFk;. kpd;dOj;j NtWghL V Ak; kpd;Ndhl;lk; I Ak; 
xd;Wf;nfhd;W Neu;jftpy; miktjhy; V kw;Wk; I ,ilNaahd tiuglk; xU Neu;NfhL 
MFk;. 
 
xU nghUspd; kpd;jil:  
 
epf;Nuhk; fk;gp xd;wpid vLj;J mjid xU kpd;fyk;> rhtp kw;Wk; kd; jil khw;wp 
Mfpatw;Wld; njhluhf ,izf;fTk;. rhtp %ba epiyapy; kpd; jil khw;wpapy; khw;wk; 
nra;J gy;NtW kpd;dOj;jq;fSf;f kpd;Ndhl;lj;ij fzf;fpLq;fs;. cq;fSf;F fpilj;j 

1

V
d; kjpg;G khwpypahf ,Ug;gij ftdpAq;fs;. ,Nj Nrhjidia epf;NuhKf;F gjpyhf jhkpu 

fk;gpapid gad;gLj;jp nra;J ghUq;fs;. ,q;Fk; 
1

V
d; kjpg;G khwpypahf ,Ue;jhYk;> xNu 

kpd;dOj;j NtWghl;Lf;F kpd;Ndhl;lj;jpd; kjpg;G khWgLtij ftdpAq;fs;. ,J Nghy jhkpu 
fk;gpf;F gjpyhf mYkpdpa fk;gpia gad;gLj;Jk;NghJk; xNu kpd;dOj;j NtWghl;Lf;F 
kpd;Ndhl;lj;jpd; kjpg;G khWgLtij ftdpAq;fs;  
 
xNu kpd;dOj;jjpw;F ntt;NtW nghUs;fSf;F ntt;NtW kpd;Ndhl;l kjpg;G fpilj;jpUg;gJ> 
ntt;NtW nghUs;fSf;F kpd;jil kjpg;G nt;Ntwhf ,Uf;Fk; vd;gij fhl;LfpwJ.  
 
xU nghUspd; topahf kpd;D}l;lq;fs; gha;e;J nry;tij my;yJ kpd;Ndhl;lk; gha;tij 
vjph;f;Fk; gz;G me;j nghUspd; kpd;;jil MFk;.  
 
xU nghUspd; kpd;jil vd;gJ xU nghUspd; topNa kpd;D}l;lk; gha;tij (mjhtJ 
kpd;Ndhl;lk; nry;tij) vjph;f;Fk; gz;ghFk;. ,J ntt;NtW nghUs;fSf;F nt;Ntwhf 
,Uf;Fk;  

 Xk; tpjpapypUe;J
1

V
R= vd vOjyhk;.  

 
flj;jp xd;wpd; KidfSf;F ,ilg;gl;l kpd;dOj;j NtWghl;bw;Fk; mjd; topNa nry;Yk; 
kpd;D}l;lj;jpw;Fk; ,ilNaAs;s jfT flj;jpapd; kpd;jil vd tiuaWf;fg;gLfpwJ.  
 
kpd;jilapd; myF  
kpd;jilapd; SI myF Xk; MFk;. ,J vd;Dk; FwpaPl;lhy; Fwpf;fg;gLfpwJ.  
 
xU flj;jpapd; KidfSf;fpilNa cs;s kpd;dOj;j NtWghL xU Nthy;l;lhf ,Uf;Fk; 
NghJ flj;jpapy; nry;Yk; kpd;Ndhl;lk; xU Mk;gpah; vdpy; mjd; kpd;jil xU Xk; MFk;.  
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   1 Xk; = 
1

1

Nthy;l;

Mk; gpah;
 

jPh;f;fg;gl;l fzf;F 3  
30 Nthy;l; kpd;dOj;j NtWghL nfhz;l xU flj;jpapd; KidfSf;F ,ilNa 2 Mk;gpah; 
kpd;Ndhl;lk; nry;fpwJ vdpy; mjd; kpd;jilia fhz;f.  
  
jPh;T:  
 flj;jpapy; nry;Yk; kpd;Ndhl;lk;  I = 2 A,  
  kpd;dOj;j NtWghL   V = 30 V  

  Xk; tpjpapd; gb   R = 
V

I
 

  vdNt    R = 
30

15
2
=   

 
kpd;jil vz; kw;Wk; kpd;flj;J vz;  
kpd;jil vz;  
xU flj;jpapd; kpd;jilahdJ (R) mjd; ePsj;jpw;F (L) Neh;jftpYk;> FWf;Fntl;L gug;gpw;F 

(A) vjph jftpYk; mikAk;.  

  
1

,R L R
A

   

   
L

R
A

   

 vdNt> 
L

R
A

=  

 
 vd;gJ xU khwpyp> ,J flj;J nghUspd; jd; kpd;jil vz; vdg;gLk;.  

rkd;ghL 4.4 ypUe;J 
RA

L
 =  

   L = 1m, A = 1m2vdpy; R =  
vdNt XuyF ePsKk; XuyF FWf;ntl;L gug;Gk; nfhz;l flj;jp xd;W kpd;Ndhl;lj;jpw;F 
Vw;gLj;Jk; kpd;jil mf;flj;jp nghUspd; jd;kpd;jil vz; vd tiuaWf;fg;gLfpwJ.  
,jd; myF Xk; kPl;lh; (Ωm) 
xU flj;jpapd; kpd;jil vz; vd;gJ mjd; topNa ghAk; kpd;Ndhl;lj;jpid vjph;f;Fk; jpwid 
Fwpf;Fk; msT MFk;. xU Fwpg;gpl;l cNyhf nghUSf;F kpd;jil vz; khwpyp MFk;.  
 
 
kpd; flj;J jpwd; kw;Wk; kpd; flj;J vz;:  
 
xU nghUspd; topahf kpd;D}l;lq;fs; gha;e;J nry;tij my;yJ kpd;Ndhl;lk; gha;tij 
mDkjpf;Fk; gz;G me;j nghUspd; kpd;flj;J jpwd; MFk;.  
 
kpd; jilapd; jiyfPop kpd;flj;J jpwd; vd tiuaWf;fg;gLfpwJ. vdNt> xU flj;jpapd; 
kpd; flj;Jjpwd; G vd;gJ  

  G = 
1

R
 

,jd; myF ohm-1,J mho vdTk; Fwpg;gplg;gLfpwJ.  
kpd;jil vz;zpd; jiyfPop kpd;flj;J vz; vdg;gLk;.  

  
1


=   
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,jd; myF Xk;-1 kP-1 ,J Nkh kP-1 vdTk; Fwpg;gplg;gLfpwJ.  
 
xU Fwpg;gpl;l flj;jp nghUSf;F ,J xU khwpyp MFk;. kpd; flj;jp vz; vd;gJ xU 
flj;jpapd; topNa ghAk; kpd;Ndhl;lj;jpid mDkjpf;Fk; jpwid Fwpf;Fk; msT MFk;. rpy 
nghUs;fs; kpd;Ndhl;lj;ij ed;F flj;Jk;. v.fh. jhkpuk;> mYkpdpak; Kjypad. rpy 
nghUs;fs; kpd;rhuj;ij flj;jhJ (fhg;ghd;fs;) v.fh. fz;zhb> kuf;fl;il> ,ug;gh;  
Kjypad. fhg;ghd;fis tpl flj;jpfSf;F kpd; flj;jp vz; mjpfk;. Mdhy; kpd; jil 
vz;zhdJ fhg;ghd;fis tpl flj;jpfSf;F FiwT. nghJthf gad;gLk; rpy nghUs;fspd; 
kpd;jil vz; kjpg;G nfhLf;fg;gl;Ls;sJ.  
 
rpy nghUs;fspd; kpd;jil vz;:  
 

nghUspd; jd;ik nghUs; kpd;jil vz; (Ωm) 
flj;jp jhkpuk; 1.62 × 10-8 

epf;fy; 6.84 ×10-8 
FNuhkpak; 12.9 × 10-8 

fhg;ghd;fs;  fz;zhb 1010 Kjy; 1014 
,ug;gh;  1013 Kjy; 1016 

 
jPH;f;fg;gl;l fzf;F 4 
10 kPl;lh; ePsKk;>  FWf;Fntl;L gug;Gk; nfhz;l fk;gpapd; kpd;jil 2 Xk; vdpy; mjd; 1. 
kpd;jil vz;> 2. kpd;flj;J jpwd; kw;Wk; 3. kpd; flj;jp vz; Mfpatw;iw fhz;f.  
 
jPh;T:  
 ePsk;>L = 10 kP> kpd;jil>R = 2 Xk;  
 FWf;Fntl;L gug;G>A = 2× 10-7 m2 

 kpd;jil vz;>
7

2 2 10

10

RA

L


− 
= =  

 kpd;flj;J jpwd; G = 
1 1

0.5
2

mho
R
= =  

 kpd; flj;J vz; 
8

1 1

4 10


 −= =


 

    = 0.25 ×108 Nkh kP-1 

epf;Nuhk; vd;gJ kpf cah;e;j kpd;jil vz; nfhz;l xU flj;jpahFk;. ,jd; kjpg;G 1.5 ×10-

6 m. vdNt ,J kpd; ryitg; ngl;b> kpd; #Nlw;wp Nghd;w ntg;gNkw;Wk; rhjdq;fspy; 
gad;gLfpwJ.  
 

kpd;jilfspd; njhFg;G:  
 
xU kpd;Rw;wpy; flj;jpapd; kpd; jil> ghAk; kpd;Ndhl;lj;ij vt;thW ghjpf;fpwJ vd;gjid 
ePq;fs; ,Jtiuapy; fw;Wf;nfhz;Bh;fs;. xU kpd;jilia cila vspa kpd;Rw;W gw;wpAk; 
mwpe;J nfhz;Bh;fs;. eilKiwapy; rpy rpf;fyhd kpd;Rw;Wf;fis ePq;fs; vjph;nfhs;s 
NehpLk;. xd;Wf;F Nkw;gl;l kpd; jilfspd; njhFg;Gf;fs; kpd;Rw;Wf;fNshL 
,izf;fg;gl;bUf;fyhk;. ,jid kpd; jilfspd; mikg;G my;yJ kpd; jilapd; FOkk; vd 
miof;fyhk;. kpd; jilfis ,uz;L mbg;gilahd Kiwfspy; ,izf;fyhk;.  
 
  1. njhlhpizg;gpy; kpd; jilahf;fpfs;  
  2. gf;f ,izg;gpy; kpd; jilahf;fpfs;  
 
gy kpd;jilahf;fpfs; njhlh; kw;Wk; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ mtw;wpd; 
njhFgad; kpd;njhilia fzf;fpLk; KiwNa gpd;tUk; gphpTfspd; ePq;fs; fhzyhk;.  
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kpd;jilahf;fpfs; njhlh; ,izg;G:  
 
xU kpd;Rw;wpy; njhlh; ,izg;G vd;gJ kpd;$Wfis xd;wd; gpd; xd;whf ,izj;J xU 
%ba Rw;iw cUthf;FtJ MFk;. njhlh; Rw;wpy; kpd;Ndhl;lkhdJ xNu xU %ba Rw;wpd; 
topahf ghAk;. ,e;j %ba $w;wpy; cs;s VNjDk; xU Gs;spapy; ,izg;G jig;gl;lhy; 
kpd;Rw;wpd; topahf kpd;Ndhl;lk; ghahJ. vdNt Rw;wpy; ,izf;fg;gl;Ls;s kpd; rhjdq;fs; 
Ntiy nra;ahJ. tpohf;fspy; gad;gLj;jg;gLk; xspUk; njhlh; tpsf;Ffs; njhlh; ,izg;gpy; 
,izf;fg;gl;bUf;Fk;. vdNt> kpd; jilahf;fpfs; njhluhf cs;sNghJ xt;nthU kpd; 
jilahf;fpapd; topahfTk; xNu msT kpd;Ndhl;lk; ghAk;.  
 
,q;F %d;W kpd;jilahf;fpfs; R1, R2kw;Wk; R3 njhlh; ,izg;gpy; ,izf;fg;gl;Ls;sJ. I 
vd;w kpd;Ndhl;lk; ,e;j kpd;jilahf;fpfs; topNa nry;fpwJ. kpd;jilahf;fpfs;>R1, R2kw;WK; 

R3 apd; FWf;Nf cs;s kpd;dOj;jq;fs; KiwNa V1, V2kw;Wk; V3MFk;.  
 
 xt;nthU kpd;jilf;Fk; vjpuhf cs;s kpd;dOj;j NtWghl;bd; $Ljiy  V vdyhk;. 
 
   V = V1 + V2 + V3  
 kpd;dOj;j NtWghl;bd; $Ljiy V vdyhk; 
 rkd;ghLfs; (4.7) (4.8) kw;Wk; (4.9) apypUe;J  
  V = I R1 + I R2 + I R3 
njhFgad; kpd;jil vd;gJ midj;J kpd;jilahf;fpfSf;F gjpyhf mNj msT 
kpd;Ndhl;lk; Rw;wpd; topNa nry;y mDkjpf;Fk; xU kpd; jilahf;fpapd; kpd;jil MFk;. 
,e;j njhFgad; kpd;jil RS vdg;gLk;. vdNt 

   V = I RS 
  rkd;ghLfs; (4.10) kw;Wk; (4.11) ypUe;J  
 
  IRs = I R1 + I I R2 + I R3 
  vdNt RS = R1 + R2 + R3 
vdNt gy kpd;jilahf;fpfs; njhlh; ,izg;gpy; ,izf;fg;gLk; NghJ njhFgad; kpd;jil 
jdpj;jdp kpd; jilahf;fpfspd; kpd; jilfspd; $LjYf;F rkk; vd Ghpe;Jf; nfhs;syhk;. rk 
kjpg;G cila 'n' kpd;jilfs; njhlhpizgpy; ,izf;fg;gLk; NghJ njhFgad; kpd;jil 

'nR" MFk;.  
 
 mjhtJ>RS = nR  
kpd;jilfs; njhlhpizg;gpy; ,izf;fg;gLk;NghJ njhFgad; kpd;jilahdJ jdpj;jdpahf 
cs;s kpd;jilfspd; cah; kjpg;igtpl mjpfkhf ,Uf;Fk;.  
 
jPh;f;fg;gl;l fzf;F – 5 
5 , 3  kw;Wk; 2  kpd;jil kjpg;Gfs; nfhz;l %d;W kpd;jilahf;fpfs; 10V 
kpd;fyj;Jld; njhlhpizg;gpy; ,izf;fg;gl;Ls;sJ. njhFgad; kpd;jil kw;Wk; kpd;Rw;wpy; 
ghAk; kpd;Ndhl;lj;ijAk; fhz;f.  
 
 jPh;T:  
  R1 = 5  , R2 = 3 , R3 = 2 , V = 10V  
  Rs = R1 + R2 + R3 
  Rs = 5 + 3 + 2 = 10, vdNt 
  Rs = 10   

  kpd;Ndhl;lk; I = 
10

1
10

S

V
A

R
= =  

 
kpd;jilahf;fpfs; gf;f ,izg;G:  
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gf;f ,izg;G kpd;Rw;wpy; kpd;Ndhl;lk; gha;tjw;F ,uz;L my;yJ mjw;F Nkw;gl;l %ba 
Rw;W ,Uf;Fk;. xU %ba Rw;W jpwe;jpUe;jhYk; kw;w %ba Rw;Wf;fspd; topahf kpd;Ndhl;lk; 
ghAk;. ekJ tPLfspy; cs;s kpd;fk;gpaply; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sJ.  
 
%d;W kpd;jilahf;fpfs; R1, R2 kw;Wk; R3ahdJ A kw;Wk; B Gs;spfSf;fpilNa gf;f 
,izg;gpy; ,izf;fg;gl;Ls;sd. xt;nthU kpd;jilahf;fpf;Fk; FWf;Nf cs;s kpd;dOj;j 
NtWghlhdJ rkkhf ,Uf;Fk;. ,J A kw;Wk; B Gs;spfSf;F FWf;Nf cs;s kpd;dOj;j 
NtWghl;bw;F rkkhf ,Uf;Fk;. Nthy;l; kPl;lh; %ykhf ,e;j kpd;dOj;j NtWghL 
mstplg;gLfpwJ. Gs;sp A ia milAk; kpd;Ndhl;lk; I MdJ I1, I2kw;Wk; I3 vd gphpe;J 

KiwNa R1, R2 kw;Wk; R3 topNa nry;fpwJ.  
 
  Xk; tpjpapd; gb  

    1

1

V
I

R
=  

    2

2

V
I

R
=  

    3

3

V
I

R
=  

  kpd; Rw;wpYs;s nkhj;j kpd;Ndhl;lk;  
   I = I1 + I2 + I3  
  rkd;ghLfs; (4.13)> 4.14) kw;Wk; (4.15). ypUe;J  

   
1 2 3

V V V
I

R R R
= + +  

kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ njhFgad;  kpd;jil RPvd;f. 
vdNt> 

   
P

V
I

R
=   

 rkd;ghLfs; (4.16) kw;Wk; (4.17) ypUe;J  

   
1 2 3P

V V V V

R R R R
= + +  

   
1 2 3

1 1 1 1

P
R R R R

= + +  

vdNt gy kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ jdpj;jdp 
kpd;jilahf;fpfspd; kpd; jilapd; jiyfPopfspd; $Ljy; njhFgad; kpd;jilapd; 
jiyfPopfSf;F rkk;. rk kjpg;Gila 'n' kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; 

NghJ mjd; njhFgad; kpd;jil 
R

n
MFk;.  

 

 i.e.,
1 1 1 1 1

.....
P

n

R R R R R R
= + + + =  

  vdNt>
1

P

R

R n
=  

kpd;jilahf;fpfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ njhFgad; kpd;jilahdJ 
jdpj;jdpahd kpd;jilfspd; Fiwe;j kjpg;ig tpl Fiwthf ,Uf;Fk;.  
 
njhlhpizg;gpy; gf;f kpd;jilahf;fpfs;:  
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gf;f ,izg;gpy; cs;s kpd;jilahf;fp Rw;Wf;fs; njhlhpizg;gpy; ,izf;fg;gLk; NghJ 
ekf;F njhlh; - gf;f ,izg;Gr; Rw;Wfs; fpilf;Fk;. kpd;jilahf;fpfs; R1 kw;Wk; R2 gf;f 

,izg;gpy; ,izf;fg;gl;L njhFgad; kpd;jil RP1 fpilf;fpwJ. ,Nj Nghd;W R3 kw;Wk; 

R4gf;f ,izg;gpy; ,izf;fg;gl;L mjd; njhFgad; kpd;jil RP2fpilf;fpwJ. ,e;j ,uz;L 
gf;f ,izg;G Rw;Wf;;fSk; njhluhf ,izf;fg;gl;Ls;sd.  
 
rkd;ghL (4.18) ypUe;J  

   
1 1 2

1 1 1

P
R R R

= + kw;Wk;  

   
2 3 4

1 1 1

P
R R R

= +  

,Wjpahf rkd;ghL 4.12 apypUe;J nkhj;j njhFgad; kpd;jil  
 
gf;f ,izg;gpy; njhlh; kpd;jilahf;fpfs;:  
 
njhlhpizg;gpy; cs;s kpd;jilahf;fp Rw;Wfs; gf;f ,izg;gpy; ,izf;fg;gLk; NghJ ekf;F 
gf;f – njhlh; ,izg;Gr; Rw;Wfs; fpilf;Fk;. kpd;jilahf;fpfs; R1 kw;Wk; R2 

njhlhpizg;gpy; ,izf;fg;gl;L njhFgad; kpd;jil RS1ngwg;gLfpwJ. ,NjNghd;W R3 kw;Wk; 

R4 njhlhpizg;gpy; ,izf;fg;gl;L njhFgad; kpd;jil RS2 ngwg;gLfpwJ. ,e;j ,uz;L 
njhlh; Rw;Wf;fSk; gf;f ,izg;gpy; ,izf;fg;gLfpwJ.  
 
rkd;ghL 4.12 ypUe;J  
RS2 = R1 + R2   RS2 = R3 + R4 
,Wjpahf rkd;ghL 4.18 apypUe;J njhFgad; kpd;jil  

  
1 2

1 1 1

total S S
R R R

= +  

 
njhlh; kw;Wk; gf;f ,izg;G Rw;W xg;gply;:  
 
njhlh; kw;Wk; gf;f ,izg;G Rw;Wfspd; NtWghL fPo;f;fz;l ml;ltizapy; 
nfhLf;fg;gl;Ls;sJ.  
 
njhlh; kw;Wk; gf;f ,izg;gr; Rw;WfSf;F ,ilNaAs;s NtWghL:  
 

mbg;gil  njhlh; ,izg;G  gf;f ,izg;G 
njhFgad; kpd;jil kpf cah; kpd;jilia tpl 

mjpfkhf ,Uf;Fk; 
kpf Fiwe;j kpd;jilia 
tpl Fiwthf ,Uf;Fk;  

kpd;Ndhl;lk;  njhFgad; kpd;jil 
mjpfkhjyhy; kpd;Rw;wpy; 
kpd;Ndhl;lk; Fiwthf 
,Uf;Fk;.  

njhFgad; kpd;jil 
Fiwtjhy; kpd;Rw;wpy; 
kpd;Ndl;lk; mjpfhkhFk;.  

,izg;G jilg;gl;lhy;  %ba Rw;wpy; cs;s VNjDk; 
xU Gs;spapy; ,izg;G 
jilg;gl;lhy; kpd;Rw;wpd; 
topahf kpd;Ndhl;lk; ghahJ. 

xU %ba Rw;W 
jpwe;jpUe;jhYk; kw;w %ba 
Rw;Wf;fspd; topahf 
kpd;Ndhl;lk; ghAk;  

LED gy;G:  
 
LED gy;G vd;gJ kpd;rhuk; nry;Yk; NghJ fz;ZW xspia ckpof;$ba xU Fiw flj;jp 
rhjdkhFk;. ckpog;gLk; xspapd; tz;zk; gad;gLj;jg;gLk; nghUspd; jd;ikia nghWj;J 
mikAk; rptg;G> gr;ir> kQ;rs; kw;Wk; MuQ;R tz;zq;fis ckpof;$ba LED gy;Gfis 
jahhpg;ghsh;fs; Nfypak; Mh;iridL kw;Wk; Nfypak; gh];igL Nghd;w Ntjpr; Nrh;kq;fs; 
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gad;gLj;jp cUthf;Ffpwhh;fs;. b[pl;ly; fbfhuq;fs;> fzf;fPl;L fUtpfs;>Nghf;Ftuj;J 
rkpf;iffs;> njUtpsf;Ffs;> myq;fhu tpsf;Ffs; Nghd;witfspy; LED gad;gLj;jg;gLfpwJ. 
 
VO Jz;L fhl;rpg; gyif:  
 
vO Jz;L fhl;rpg; gyif vd;gJ vOj;J my;yJ vz;fis b[pl;ly; tbtpy; ntspaPL 
nra;Ak; xU fhl;rpf; fUtp MFk;. b[pl;ly; kPl;lh;> b[pl;ly; fbfhuq;fs;> Ez;ziy mLg;G 
Nghd;witfspy; vz;fs; my;yJ vOj;Jf;fis ntspaPL nra;a ,J gad;gLfpwJ. ,J 8 
vd;w vz; tbtpy; mike;j VO Jz;Lfs; nfhz;l xsp ckpo; ilNahLfspd; njhFg;G 
MFk;. VO xsp ckpo; ilNahLfSf;Fk; a, b, c, d, e, f kw;Wk; g vd ngahplg;gl;Ls;sJ. 
vl;lhtJ xsp ckpo ilNahL Gs;spia fhl;rpg;gLj;j itf;fg;gl;Ls;sJ. ,e;j vl;L 
Jz;LfSf;F kpd;dOj;jk; nfhLf;Fk; NghJ Jz;Lfs; xspaid ckpOk;> Njitg;gLk; 
Jz;LfSf;F kpd;dOj;jk; nfhLj;J mjid kl;Lk; ckpor; nra;ayhk;.  
 
LED kpd; tpsf;Ffspd; ed;ikfs;:  

1. LED y; kpd; ,ioapy;yhj fhzuj;jpdhy; ntg;g Mw;wy; ,og;G Vw;gLtjpy;iy. kpd; 
,io kpd;tpsf;iftpl Fiwe;j ntg;gepiyiaf; nfhz;bUf;Fk;.  
 

2. xspUk; kpd; ,io gy;Gld; xg;gpLk; NghJ mJ Fiwe;j jpwid EfUk;.  
 

3. ,J Rw;Wr; #oYf;F ghjpg;ig Vw;gLj;jhJ 
 

4. gy epwq;fspy; ntspaPl;bid ngw;Wf;nfhs;s rhj;jpakhfpwJ. 
 

5. kypT tpiy kw;Wk; Mw;wy; rpf;fdk; cilaJ.  
 

6. ghjurk; kw;Wk; gpw er;Rg; nghUs;fs; gad;gLj;jg;gLtjpy;iy.  
 

kpd;dhw;wy; gw;whf;Fiwia epth;j;jp nra;Ak; topfspy; xd;W mjpf vz;zpf;ifapyhd LED 
kpd; tpsf;Ffis gad;gLj;Jjy; MFk;.  
 
LED njhiyf;fhl;rp: 
 
xsp ckpo; ilNahbd; kw;WnkhU Kf;fpakhd gad;ghL LED njhiyfhl;rp mFk;. LED 
njhiyf;fhl;rp cz;ikapy; xsp ckpo; ilNahil gad;gLj;jp nra;ag;gl;l LCD (liquid 
Crystal Display) njhiyf;fhl;rp MFk;. LED fhl;rp rhjdj;jpy; xsp ckpo; ilNahLfis 
kpd;ndhspf;fhf gad;gLj;Jfpd;wdh;. xsp ckpo; ilNahLfspd; thpir glg;Gs;spfshf 
nray;gLk;. ,e;j glg;Gs;spfNs b[pl;ly; glk; my;yJ fhl;rpf;F mbg;gil MFk;. fWg;G 
nts;is njhiyf;fhl;rpapy; nts;is epw xspia ckpOk; xsp ckpo; ilNahLfisg; 
gad;gLj;jp tz;zj; njhiyf;fhl;rpg; ngl;bfis jahhpf;fpd;wdh;. 1997 y; P. n[k;]; kpl;ry; 

vd;gtuhy; Kjy; LED njhiyf;fl;rp cUthf;fg;gl;lJ. ,J Xhpay; %y epwf;fhl;rpg; ngl;b 

2009 ,y; tzpf uPjpahd LED njhiyf;fhl;rp mwpKfg;gLj;jg;gl;lJ.  
 
LED njhiyf;fhl;rpapd; ed;ikfs;:  
 

• ,jd; ntspaPL gpufhrkhf ,Uf;Fk;.  

• ,J nky;ypa msTilajhf ,Uf;Fk;.  

• Fiwthd rf;jpia gad;gLj;JfpwJ kw;Wk; Fiwthd Mw;wiy efh;fpwJ.  

• ,jd; MAl;fhyk; mjpfk;. 

• ,J kpfTk; ek;gfj;jd;ik cilaJ.  
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10TH mwptpay;  
myF5 
xypapay; 

 
mwpKfk;;  
xyp ekJ md;whl tho;tpy; Kf;fpag; gq;F tfpf;fpwJ. ehk; xUtUf;nfhUth; njhlh;G nfhs;s 
xypNa gad;gLfpwJ. jpdKk; ek;ikr; Rw;wpapUf;Fk; kdpjh;fs;> thfdq;fs;> tpyq;Ffs; 
Nghd;witfs; vOg;Gk; gy;NtW tifahd xypfisf; Nfl;fpNwhk;. Mjyhy;> xyp vt;thW 
cUthfpwJ?> xyp vt;thW guTfpwJ? xypapid ehk; vt;thW Nfl;fpNwhk;? vd;w 
Nfs;tpfSf;nfy;yhk; tpil njhpaNtz;baJ mtrpakhfpwJ. ,irf;fUtpfis cUthf;FtJ 
kw;Wk; ,ir muq;fq;fis tbtikg;gJ kl;LNk xypapay; vd;w jtwhd GhpjYk; 
rpyNeuq;fspy; Vw;gLfpwJ. xypapay; vd;gJ xyp cUthjy;> xyp guty;> xypahw;wiy 
fl;Lg;gLj;Jjy; kw;Wk; xypapdhy; Vw;gLk; tpisTfs; Mfpaitfisg; gw;wp mwpe;J 
nfhs;Sk; ,aw;gpaypd; xU gphpT MFk;.  
 
xyp miyfs;: 
ehk; xypiag; gw;wp epidf;Fk; NghJ> xyp vt;thW cUthfpwJ? gy;NtW xyp 
%yq;fspypUe;J tUk; xyp vt;thW ekJ fhJfis milfpwJ?. xyp vd;gJ vd;d? mJ 
tpirah my;yJ Mw;wyh? vd gy tpdhf;fs; ekJ kdjpy; vOk;> ,e;j ghlj;jpy; ,J 
Nghd;w tpdhf;fSf;F tpil fhz;Nghk;.  
 
xypf;Fk; kzp my;yJ ,irf;Fk; ,irf;fUtpiaj; njhl;Lg; ghh;f;Fk; NghJ xypahdJ 
mjph;Tfshy; cUthfpd;wJ vd;gij mwpayhk;. mjph;tilak; nghUl;fs; miy tbtpy; 
Mw;wiy cUthf;FfpwJ. mJNt xyp miyfshFk;.  
 
ePAk;> cdJ ez;gh;fSk; epytpy; ,Ug;gjhff; fUjpf;nfhs;Sq;fs;. cdJ ez;gd; vOg;Gk; 
xypia cd;dhy; Nfl;f ,aYkh? epytpy; tsp kz;lyk; ,y;yhjjhy; cdJ ez;gdpd; 
xypiaf; Nfl;f ,ayhJ. vdNt mjph;TWk; nghUl;fs; cUthf;Fk; xyp gutpl jpl> jput> 
thA Nghd;w gUg;nghUs; Clfq;fs; Njit vd;gijg; Ghpe;J nfhs;syhk;. ,jpypUe;J 
xypahdJ jpl> jput my;yJ thA Clfq;fspy; guTk;.  
 
nel;liyfs;:  
xyp miyfs; nel;liyfshFk;. mit midj:J Clfq;fspYk; (jpz;k> jput> thA) guTk;> 
mtw;wpd; jpir Ntfk; gUg;nghUs; Clfq;fspd; gz;igg; nghWj;J mikAk;. xU Clfj;jpy; 
xypaiy guTk; jpirapNy Jfs;fs; mjph;Tw;why; mjid nel;liy vdyhk;. xt;nthU 
%yf;$Wk; mjd; ikag;gFjpapypUe;J ePsthf;fpy; ,lg;ngah;r;rp miltjhy; nel;liyfs; 
cUthfpwJ. ,jdhy; Clfj;jpd; topNa nel;liyfs; guTk; NghJ ,Wf;fq;fSk; 
jsh;r;rpfSk; cUthfpd;wd. Clfj;jpd; topNa guTk; nel;liyfspy; ,Wf;fq;fs; vd;gJ 
mjpf mOj;jk; cs;s gFjp kw;Wk; jsh;r;rpfs; vd;gJ Fiwe;j mOj;jk; cs;s gFjpahFk;. 
nel;liyfspd; ,Wf;fq;fSk; jsh;r;rpfSk; fhl;lg;gl;Ls;sJ.  
 
xyp miyffis mjph;ntz;izg; nghWj;J tifgLj;jy;:   
 
1. nrtpAzh; xyp miyfs;: ,it 20Hz Kjy; 20,000 Hz f;F ,ilg;gl;l mjph;ntz; 

cila xyp miyfshFk;. xyp miyfshFk;. ,it mjph;tilAk; nghUl;fshd Fuy; 
ehz;fs; kw;Wk; ,Oj;Jf; fl;lg;gl;l fk;gp Nghd;witfshy; cUthf;fg;gLfpwJ.  
 

2. Fw;nwhyp miyfs;: ,it 20 Hz I tplf; Fiwthd mjph;ntz; cila xyp 
miyfshFk;. kdpjh;fshy; Nfl;f ,ayhJ> epyeLf;fj;jpd; NghJ cUthFk; 
mjph;tiyfs;> fly; miyfs; kw;Wk; jpkpq;fyq;fs; Vw;gLj;Jk; xyp Nghd;w xypfs; 
Fw;nwhyp miyfs; MFk;.  
 

1. kPnahyp miyfs;: ,it 20,000 Hz f;Fk; mjpfkhd mjph;ntz; nfhz;l xyp 
miyfshFk;. kdpjh;fshy; Nfl;f ,ayhJ. Mdhy; nfhR> eha;> ntsthy; kw;Wk; lhy;gpd; 
Nghd;w caphpdq;fshy; Nfl;f ,aYk;. ntsthy; Vw;gLj;Jk; xypapid kPnahypf;F 
vLj;Jf;fhl;lhf $wyhk;. 
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xyp kw;Wk; xsp miyfSf;F ,ilNaahd NtWghLfs;:  
 

t.vz; xyp miyfs; xsp miy 
1. guTtjw;F Clfk; Njit guTtjw;F Clfk; 

Njitapy;iy 
2. nel;liyfs; FWf;fiyfs;  
3. miy ePsk; 1.65 nr.kP Kjy; 1.65 kP 

tiu ,Uf;Fk;. 
miy ePsk; 4 × 10-7kP 

Kjy; 7 ×  10-7kP tiu 
,Uf;Fk;.  

4. xyp miyfs; 340 kPtp-1 

jpirNtfj;jpy; guTk; (NTP) 
xsp miyfs; 3 × 108 kPtp-1 
jpirNtfj;jpy; guTk;  

 
xyp miyfspd; jpirNtfk;;:  
 
xU miyapd; jpirNtfk; gw;wp tpthjpf;Fk; NghJ> ,U tifahd jpirNtfq;fis ehk; 
fzf;fpy; vLj;Jf; nfhs;s Ntz;lk;. mitfs; mjph;tilAk; Jfspd; jpirNtfk; kw;Wk; 
miyapd; jpirNtfk; MFk. jpirNtfj;jpd; myF kPl;lh; tpdhb-1 MFk;. 
Jfs; jpirNtfk;: 
 
xU Clfj;jpy; miyfs; tbtpy; Mw;wiyf; flj;Jtjw;fhf Jfs;fs; mjph;tilAk; 
jpirNtfk; Jfs; jpirNtfk; vdg;gLk;.  
 
miyj; jpirNtfk;:  
 
xU Clfj;jpd; topNa miy guTk; jpirNtfk; miyj; jpirNtfk; vdg;gLfpwJ. ,jid 
xuyF fhyj;jpy; xyp miy guTk; J}uk; vdTk; Fwpg;gplyhk;.  
 

   V
T


=  

   V = n λ 
 
jplg;nghUl;fspy; kPl;rpg;gz;G mjpfkhf ,Ug;gjhy; mjd; topahf xypaiy nry;Yk; NghJ 
xypapd; jpirNtfk; mjpfkhf ,Uf;Fk;. thAf;fSf;F kPl;rpg; gz;G Fiwthf ,Ug;gjhy; 
xypaiy thAf;fs; topahf nry;Yk; NghJ mjd; jpirNtfk; Fiwthf ,Uf;Fk;.  
 
fhyj;jpy; xyp miy guTk; J}uk; vdTk; Fwpg;gplyhk;.  
 

miyj; jpirNtfk; =
njhiyT

gut vLj;Jf; nfhz;l fhyk;
 

xU miyahdJ λ vd;w J}uj;ij (miy ePsk;) T fhyj;jpy; fle;J nrd;why; mjd; miyj; 
jpirNtfj;ij vd Fwpg;gplyhk;.  

    V
T


=  

 
Mjyhy; xU tpehb Neuj;jpy;> xyp miy fle;jj; njhiyT miyj; jpirNtfk; MFk;. (n) = 
1/T vd;gij miyapd; mjph;ntz; vd fUjpdhy; rkd;ghL vd vOjyhk;.  

    V = nλ   
jplg;nghUl;fspy; kPl;rpg;gz;G mjpfkhf ,Ug;gjhy; mjd; topahf xypaiy nry;Yk; NghJ 
xypapd; jpirNtfk; mjpfkhf ,Uf;Fk;. thAf;fSf;F kPl;rpg; gz;G Fiwthf ,Ug;gjhy; 
xypaiy thAf;fs; topahf nry;Yk; NghJ mjd; jpirNtfk; Fiwthf ,Uf;Fk;.  
   vdNtVjpl> Vjput>VthA 
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xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:  
xypapd; jpirNtfj;ijg; ghjpf;Fk; fhuzpfs;:  
 
jplg; nghUl;fspd; topahf xyp nry;Yk; NghJ mjd; kPl;rpg;gz;G kw;Wk; mlh;j;jp xypapd; 
jpirNtfj;ijg; ghjpf;fpwJ. kPl;rpg; gz;ghdJ kPl;rpf; Fzfj;jpdhy; Fwpf;fg;gLfpwJ. xypapd; 
jpirNtfkhdJ kPl;rpf; Fzfj;jpd; ,Ukb %yj;jpw;F Neh;j;jftpYk;> mlh;j;jpapd; ,Ukb 
%yj;jpw;F vjph;j;jftpYk; mikAk;.  
 
vdNt mlh;j;jp mjpfhpf;Fk; NghJ> xypapd; Ntfk; FiwfpwJ. kPl;rpg; gz;G mjpfhpf;Fk; NghJ 
xypapd jpirNtfKk; mjpfhpf;fpwJ. thAf;fisg; nghWj;jtiuapy; fPo;fz;l fhuzpfs; 
xypapd; jpirNtfj;ijg; ghjpf;fpd;wd.  
 
mlh;j;jpapd; tpisT:  
thAf;fspy; xypapd; jpirNtfk; mjd; mlh;j;jpapd; ,Ukb %yj;jpw;F vjph; jftpy; mikAk;. 
vdNt thAf;fspd; mlh;j;jp mjpfhpf;Fk; NghJ jpirNtfk; FiwfpwJ.  

   
1

v
d

  

ntg;gepiyapd; tpisT:  
 
thAf;fspy; xypapd; jpirNtfk;> mjd; ntg;gepiyapd; ,Ukb %yj;jpw;F Neh; jftpy; 
mikAk;. vdNt ntg;gepiy mjpfhpf;Fk; NghJ> jpirNtfKk; mjpfhpf;fpwJ. 

v T ntg;gepiy T°C y; jpirNtfkhdJ.  

 VT = (V0 + 0.61T) m s-1 
,q;F v0 vd;gJ 0°C ntg;gepiyapy; thAf;fspy; xypapd; jpirNtfk; MFk;. fhw;wpw;F v0 = 
331 kPtp-1vdNt xt;nthU bfphp nry;rpa]; ntg;gepiy mjpfhpg;gpw;Fk; jpirNtfkhdJ 0.61-1 
kPtp mjpfhpf;fpwJ.  
 
xg;Gik <ug;gjj;jpd; tpisT:  
 
fhw;wpd; <ug;gjk; mjpfhpf;Fk; NghJ xypapd; jpirNtfKk; mjpfhpf;fpwJ. vdNt jhd; 
kiof;fhyq;fspy; njhiytpypUe;J tuf;$ba xypiaj; njspthff; Nfl;f KbfpwJ.  
 
gy;NtW Clfq;fspy; xypapd; jpirNtfk; gw;wp ml;ltiz nfhLf;fg;gl;Ls;sJ.  
 
gy;NtW Clfq;fspy; xypapd; jpirNtfk;  
 

t.vz; Clfj;jpd; jd;ik Clfk;  xypapd; jpirNtfk; 
(kPtp-1) 

1  
jplg;nghUs; 

jhkpuk; 5010 
2 ,Uk;G 5950 
3 mYkpdpak; 6420 
4  

jputk; 
kz;nzz;nza; 1324 

5 ePh;  1493 
6 fly; ePh;  1533 
7 thA  fhw;W (0°C) 331 
8 fhw;W (20°C) 343 

 
jPh;f;fg;gl;l fzf;F  
ve;j ntg;gepiyapy; xypapd; jpirNtfkhdJ 0ºC y; cs;sij tpl ,ul;bg;ghFk;?  
 
jPh;T:  
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Njitahd ntg;gepiyia TºC vdf;nfhs;Nthk;>v1kw;Wk; v2vd;git KiwNa T1K kw;Wk; T2K 
ntg;gepiyapy; xypapd; jpirNtfk; MFk;. T1 = 273 K (0º C) kw;Wk; T2 = (Tº C + 273) K  

 ,q;F 2

1

2
v

v
= vdf; nfhLf;fg;gl;Ls;sJ.  

  2 2

1 1

273
2

273

v T T

v T

+
= = =  

  vdNt
273

4
273

T+
=  

   T = (273 × 4) – 273 = 819ºC  
 
xypapd; vjpnuhypg;G: 
ePq;fs; ntw;W miw xd;wpy; mkh;e;J nfhz;L NgRk; NghJ> ePq;fs; Ngrpa xyp kPz;Lk; 
kPz;Lk; cq;fis te;jiltij ftdpj;jpUg;gPh;fs;. ,J ePq;fs; Ngrpa xypapd; vjpnuhypg;Ng 
MFk;. fPo;f;fhZk; nray;ghl;bd; %yk; xyp vjpnuhypg;ig tpthjpf;fyhk;.  
 
xypahdJ xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F guTk; NghJ ,uz;lhtJ Clfj;jhy; 
vjpnuhypf;fg;gl;L Kjyhk; Clfj;jpw;F jpUg;gp mDg;gg;gLfpwJ. ,e;j vjpnuhypg;ghdJ xsp 
miyfspy; eilngWk; vjpnuhspg;igg; Nghd;wNj MFk;. ,uz;lhk; Clfj;ij Nehf;fpr; 
nry;Yk; fjph; gLfjph; vdTk; ,uz;lhk; Clfj;jpy; gl;L jpUk;gp tUk; fjph; vjpnuhypj;jf; 
fjph; vdTk; miof;fg;gLfpwJ.  
 
vjpnuhypg;G tpjpfs;:  
 
xyp miyfisg; NghyNt> xyp miyfSk; mbg;gil vjpnuhypg;G tpjpfisg; G+h;j;jp nra;Ak;> 
fPo;f;fhZk; ,U vjpnuhypg;G tpjpfSk; xyp miyfSf;Fk; nghUe;Jk;.  
 

• gLfjph;> vjpnuhypf;Fk; jsj;jpy; tiuag;gLk; nrq;Fj;Jf;NfhL kw;Wk; vjpnuhypg;Gf; 
fjph; Mfpait xNu jsj;jpy; mikAk;.  

• gLNfhzk; <i kw;Wk; vjpnuhypg;Gf; Nfhzk; < r Mfpait rkkhf ,Uf;Fk;.  
 
vjpnuhypg;Gj; jsj;ij Nehf;fpr; nry;Yk; fjph;fs; gLfjph;fs; vdg;gLk;. vjpnuhypg;Gj; jsj;jpy; 
gl;L kPz;Lk; jpUk;gp tUk; fjph;fs; vjpnuhypj;jf; fjph;fs; vdg;gLk;. midj;Jg; 
gad;ghLfSf;Fk; gLfjph; kw;Wk; vjpnuhypg;Gf; fjph; Mfpait vjpnuhypg;Gj; jsj;jpy; xNu 
Gs;sp topahfr; nry;Yk;.  
 
 
vjpnuhypg;G jsj;Jf;Fr; nrq;Fj;jhf tiuag;gl;Ls;s NfhL nrq;Fj;Jf; NfhL vd 
miof;fg;gLfpwJ. nrq;Fj;Jf; Nfhl;Lld;> gL fjph; cUthf;Fk; Nfhzk; gLNfhzk; (i) 
MFk;. mNj Nghy nrq;Fj;Jf; Nfhl;Lld; vjpnuhypj;j fjph; cUthf;Fk; Nfhzk; 
vjpnuhypg;Gf; Nfhzk; (r) vdTk; miof;fg;gLfpwJ.  

Nfhy;nfhz;lh Nfhl;il (i`juhghj;> njYq;fhdh) Nfhy;nfhz;lh 
Nfhl;ilapYs;s ifj;jl;Lk; miwapd; Nkw;Gwk; gy njhlh;r;rpahd tisTfs; 
cs;sd. ,jpy; xt;nthU tisTk;> Ke;ija tisit tpl rpwpajhf 
fhzg;gLk;. vdNt ,e;j miwapd; Fwpg;gpl;lg; gFjpapy; vOg;gg;gLk; xypahdJ> 
mOj;jg;gl;L vjpnuhypf;fg;gl;L> gpd; Njitahd msT ngUf;;fkile;J xU 
Fwpg;gpl;lj; njhiytpw;Ff; Nfl;fpwJ.  

 

mlh;kpF Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;G:  

xU nel;liyahdJ Clfj;jpy; guTk; NghJ ,Wf;fq;fshfTk;> jsh;r;rpfshfTk; guTk;. xyp 
miyapd; ,Wf;fq;fs; ,lkpUe;J tykhf gutp xU Rthpy; Nkhjpf;nfhs;tjhf fUjpf; 
nfhs;Nthk;. mt;thW Nkhjpf;nfhs;Sk; NghJ ,Uf;fq;fs; Rthpid Nehf;fp F vd;w xU 
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tpiria nray;gLj;Jk;> mNj Ntisapy; RtuhdJ mjw;F rkkhd kw;Wk; vjph; jpirapy; R 
= -F vd;w tpiria jpUk;gr; nrYj;Jk;> ,jdhy; Rtw;wpd; mUfpy; kPz;Lk; ,Wf;fq;fs; 
Vw;gLk;> ,t;thW ,Wf;fq;fs; Rthpy; Nkhjp kPz;Lk; ,Wf;fq;fshfNt vjpnuhypf;fpwJ. mjd; 
jpir kl;Lk; khwpapUf;Fk;.  
 
mlh;Fiw Clfj;jpd; tpspk;gpy; xyp miyfspd; vjpnuhypg;G:  
 
fhw;W Clfj;jpd; gug;gpy; F vd;w tpiriar; nrYj;Jk;> mlh;Fiw Clfk; (fhw;W) Fiwe;j 
msT cUf;Fiyf;Fk; gz;ig nghw;Ws;sjhy; ,uz;ilAk; gphpf;Fk; Nkw;gug;G gpd;Ndhf;fpj; 
js;sg;gLfpwJ. ,jdhy; mlh;Fiw Clfj;jpy; Jfs;fs; kpf vspjhf ,aq;Ftjhy; 
tpspk;Gg;gFjpapy; jsh;r;rpfs; Njhd;Wfpd;wd. ,lkpUe;J tykhf gazpj;j ,Wf;fq;fs; 
vjpnuhypf;fg;gl;l gpd; jsh;r;rpfshf khwp tyJ Gwj;jpypUe;J ,lJ Gwkhfg; guTfpwJ.  
 

mlh;Fiw kw;Wk; mlh;kpF Clfk; vd;why; vd;d?  
xypahdJ xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F nry;Yk; NghJ 
mjd; jpirNtfk; mjpfhpj;jhy; mJ mlh;Fiw Clfk; MFk;. (fhw;Wld; 
xg;gpLk; NghJ ePuhdJ xypf;F mlh;Fiw Clfk; MFk;) 
xypahdJ xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F nry;Yk; NghJ 
mjd; jpirNtfk; FwwAkhdhy; mJ mlh;kpF Clfk; MFk;. (ePUld; 
xg;gpLk; NghJ fhw;whdJ xypf;F mlh;kpF Clfk; MFk;)  

 
rkjsk; kw;Wk; tisthdg; gFjpfspy; xyp vjpnuhypg;G:  
 
xyp miyfs; rkjsg; gug;Gfspy; Nkhjp vjpnuhypf;Fk; NghJ xyp vjpnuhypg;G tpjpfSf;F 
Vw;gg; guTfpwJ. mt;thW xyp miyfs; vjpnuhypf;Fk; NghJ xyp miyfspd; nrwpT 
$LtNjh my;yJ FiwtNjh ,y;iy.  
 
Mdhy; tisthdg; gug;Gfspy; gl;L Nkhjp vjpnuhypf;Fk; NghJ mjd; nrwpT khWfpwJ. 
Ftpe;j gFjpfspy; Nkhjp vjpnuhypf;Fk; NghJ vjpnuhypj;j miyfs; tphptile;J nry;fpwJ. 
mjd; nrwpTk; FiwfpwJ. mNjNghy Fopthd gFjpfspy; Nkhjp vjpnuhypf;Fk; NghJ 
vjpnuhypj;j miyfs; xU Gs;spapy; Ftpf;fg;gLfpwJ. vdNt vjpnuhypj;jf; fjph;fspd; 
nrwpTk; xU Gs;spapy; Ftpf;fg;gLfpwJ.  
 
xypia xU Fwpg;gpl;l Gs;spapy; Ftpf;f Ntz;baj; Njitfs; ,Ue;jhy; kl;LNk tisthdg; 
vjpnuhypf;Fk; gFjpfs; gad;gLj;jg;gLfpwJ. ngUk;ghyhd NgRk; $lq;fspd; Nkw;gFjp 
gutisaj;jpd; tbtpy; mikf;fg;gl;bUf;Fk;. gutisaj;jpy; gpujpgypf;Fk; xypahdJ Rthpy; 
vq;F NkhjpdhYk; gutsaj;jpy; xU Ftpag; Gs;spapypUe;J kw;nwhU Ftpag; Gs;spapy; 
Ftpf;fg;gLfpwJ. ,jdhy; ,jDs; mkh;e;J xUth; nky;ypa Fuypy; NgrpdhYk;> kPz;Lk; 
kPz;Lk; vjpnuhypj;J tUk; xypapdhy; muq;fj;jpy; mkh;e;jpUf;Fk; midthpd; nrtpiaAk; 
milAk;.  
 
nkJthfg; NgRk; $lk; kpfTk; Gfo; ngw;w nkJthfg; NgRk; $lk; ,yz;ldpYs;s Gdpj ghy; 
Nfjpl;uy; Myaj;jpy; mike;Js;sJ. me;j miwapy; xU Fwpg;gpl;l gFjpapy; Ngrg;gLk; 
xypahdJ vjph;Gwk; cs;sf; Fwpg;gpl;lg; gFjpapy; njspthff; Nfl;Fk; tifapy; 
mikf;fg;gl;Ls;sJ. tisthd gFjpfspy; eilngWk; gy;Kid vjpnuhypg;Ng ,jw;Ff; 
fhuzk; MFk;.  
 
 
vjpnuhypfs;:  
xyp miyfs; Rth;fs;> Nkw;$iufs;> kiyfs; Nghd;wtw;wpd; gug;Gfspy; Nkhjp 
gujpgjpf;fg;gLk; epfo;Nt vjpnuhyp MFk;.  
 
ePq;fs; kiyapd; mUfpNyh my;yJ xU fl;blj;jpd; mUfpNyh epd;W iffisj; jl;Lk; NghJ 
cq;fshy; mNj xypia kPz;Lk; Nfl;f ,aYk;. ,t;thW cq;fshy; kPz;Lk; Nfl;ff; $ba 
xypNa vjpnuhyp MFk;. rpwpa miwfspy; vjpnuhypiaf; Nfl;f ,ayhJ. rpwpa miwfspy; 
vjpnuhypiaf; Nfl;f ,ayhJ vd;gjhy; mq;F vjpnuhypg;G eilngwtpy;iy vd;gJ nghUy;y> 
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Vnddpy; rpwpa miwfs; vjpnuhypf;F Ntz;ba mbg;gil epge;jidfisg; G+h;j;jp 
nra;tjpy;iy.  
 
vjpnuhypf;F Ntz;ba epge;jidfs;:  
kdpjh;fshy; Nfl;fg;gLk; xypahdJ> ekJ fhJfspy; 0.1 tpehbfSf;F epiyj;jpUf;Fk;> vdNt 
ehk; ,uz;L xypfisf; Nfl;f Ntz;Lkhdhy; ,uz;L xypfSf;Fk; ,ilNa fhy ,ilntsp 
Fiwe;jgl;rk; 0.1 tpehbfs; ,Uf;f Ntz;Lk;> vdNt vOg;gg;gLk; xypf;Fk;> vjpnuhypf;Fk; 
,ilNa 0.1 tpehbfs; ,Uf;f Ntz;Lk;.  
 
Nkw;fhZk; epge;jidahdJ G+h;j;jpahf Ntz;Lnkdpy; xyp %yj;jpw;Fk; vjpnuhypf;Fk; 
gug;gpw;Fk; ,ilNa cs;s njhiythdJ fPo;f;fhZk; rkd;ghl;il G+h;j;jp nra;a Ntz;Lk;.  
 

  jpirNtfk; =
xyp fle;j njhiyT

gut vLj;Jf; nfhz;l fhyk;
 

      
2d

v
t

=  

      
2

vt
d =    

vdNt>t = 0.1 tpdhb 
0.1

2 20

v v
d


= =  

 
Mjyhy; vjpnuhyp Nfl;f Ntz;Lkhdhy; Fiwe;j gl;rj; njhiythdJ fhw;wpy; xypapd; 
jpirNtfj;jpd; kjpg;gpy; 1/20 gFjpahf ,Uf;f Ntz;Lk;. xypapd; jpirNtfk; fhw;wpd; 344 

kPtp-1 vdf; fUjpdhy; vjpnuhypf; Nfl;gjw;fhd Fiwe;j gl;rj; njhiyT 17.2 kP MFk;.  
 
vjpnuyhypapd; gad;ghLfs;:  
 

• rpy tpyq;Ffs; ntF njhiytpy; ,Uf;Fk; NghJ jq;fSf;Fs; njhlh;G nfhs;sTk;> xyp 
rkpf;iffis mDg;gp mjpypUe;J tUk; vjpnuhyp %yk; vjphpYs;s nghUl;fisf; 
fz;lwpaTk; gad;gLfpwJ.  
 

• vjpnuhypj; jj;Jtk; kfg;Ngwpay; Jiwapy; my;l;uh NrhNdh fpuhgp fUtpapy; gad;gLfpwJ. 
,ijg; gad;gLj;jp jhapd; fUg;igapy; cs;s fUtpd; tsh;r;rpapid Muha;e;jwpag; 
gad;gLfpwJ. ,e;jf; fUtp kpfg; ghJfhg;ghdJ Vnddpy; ,jpy; jPq;F tpistpf;Fk; 
fjph;fs; vJTk; gad;gLj;jg;gLtjpy;iy.  

• Clfq;fspy; xypapd; jpirNtfj;ijf; fz;lwpaTk; vjpnuhyp gad;gLfpwJ.   
 

vjpnuhyp Kiwapy; xypapd; jpirNtfj;ijf; fhZjy;: 
Njitahd fUtpfs;: 
nra;Kiw:  

1. xyp %yj;jpw;Fk;> vjpnuhypg;Gg; gug;gpw;Fk; ,ilNaahdj; njhiyit (d) msT 
ehlhitg; gad;gLj;jp mse;J nfhs;sTk;.  
 

2. xyp Vw;gpia xyp %yj;jpw;F mUfpy; itf;fTk;. jw;NghJ xyp rkpf;iQfs; xyp 
%yj;jpypUe;J ntspg;gLk;.  
 

3. epWj;Jf; fbfhuj;ijg; gad;gLj;jp xyp %yj;jpypUe;J ntspg;gl;l xyp 
rkpf;iQfSf;Fk;> vjpnuhypj;J te;j xyp rkpf;iQfSf;Fk; ,ilNaahd fhy 
,ilntspiaf; Fwpj;Jf; nfhs;sTk;. fhy ,ilntspia ‘t’ vdNt xypapd; 
jpirNtfkhdJ  
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4. ,e;j Nrhjidia %d;W my;yJ ehd;F Kiw nra;J ghh;f;fTk;. ruhrhp fhy 
,ilntspiaf; fzf;fplTk;.  
 

xypapd; jpirNtfk; fzf;fply;:  
xyp %yj;jpypUe;J ntspahd xypj;Jbg;G xyp %yj;jpypUe;J Rth; tiu nrd;W gpd;dh; 
vjpnuhypj;J xyp %yk; tiuAs;s 2d njhiyit t Neuj;jpy; fle;J nry;fpwJ> vdNt  
 

 xypapd; jpirNtfk; (v) = 
2d

t
=

fle;j njhiyT

vLj;Jf; nfhz;l Neuk;
 

xyp vjpnuhypg;gpd; gad;ghLfs;:  
xyp vjpnuhypg;G ml;il:  
 
,J nghJthf tise;j (Fope;j) gug;Gfs; MFk;. ,it muq;ffq;fspYk;> 
,irauq;fq;fspYk; xypapd; juj;ij mjpfhpf;fg; gad;gLfpwJ. xypg; ngUf;fpahdJ xyp 
vjpnuhypg;G ml;ilapd; Ftpg;gFjpapy; ,Uf;FkhW nghUj;jg; gLfpwJ. xypg;ngUf;fpapypUe;J 
tUk; xypahdJ> xyp vjpnuhypg;G ml;ilahy; vjpnuhypf;fg;gl;L mjpfj; juj;Jld; 
ghh;itahsh;fisr; nrd;wilfpwJ.  
 
fhJ Nfl;f cjTk; fUtp:  
 
,J fhJ Nfl;lYf;Fj; JizGHpAk; fUtp MFk;. ,J Nfl;ly; FiwghL cs;sth;fSf;F 
gad;gLfpwJ. ,e;jf; fUtpapd; xU Kid mfd;Wk; kWKid FWfyhfTk; ,Uf;Fk;. xyp 
%yj;jpypUe;J tuf;$ba xypahdJ mfd;w gFjpapd; Rthpy; vjpnuhypj;Jf; FWfyhdg; 
gFjpia milfpwJ. ,e;jf; fUtpahdJ xypiaf; Ftpf;fTk;> mjpfr; nrwpNthL 
nrtpg;giwia milaTk; gad;gLfpwJ. ,e;jf; fUtpahy; FiwghL cs;sth;fshy; ed;whff; 
Nfl;f ,aYfpwJ.  
 
$k;G xypg;ngUf;fp:  
 
$k;G xypg;ngUf;fp vd;gJ rpwpa msTf; $l;lj;jpdhpilNa ciuahl cjTk; Foy; tbt 
fUtpahFk;. ,jd; xU Kid mfd;Wk;> kw;nwhU Kidf; FWfyhfTk; fhzg;gLk;. 
FWfyhdg; gFjpapy; NgRk; xypahdJ gd;Kf vjpnuhypg; gilfpwJ. vdNt xypahdJ 
mfd;wg; gFjpapd; topNa ntFnjhiytpy; mjpf nrwpTld; Nfl;f ,aYfpwJ.  
 
lhg;sh; tpisT:  
Ntfkhf ,aq;Fk; ,uapy; tz;bahdJ> xa;T epiyapYs;s Nfl;Feiu neUq;Fk; NghJ mjd; 
Cjy; xypapd; RUjp mjpfhpg;gJ Nghd;Wk;>Nfl;Feiu tpl;L tpyfpr; nry;Yk; NghJ Cjy; 
mjph;ntz;zpy; Vw;gLk; Njhw;w khw;wj;ij Kjd; Kjypy; M];jphpa ehl;ilr; rhh;e;j 
fzpjtpayhsUk;> ,aw;gpayhsUkhd fpwp];bad; lhg;sh; 91803 – 1853) fz;lwpe;J 
tpsf;fpdhh;. Nfl;FeUf;Fk; xyp %yj;jpw;Fk; ,ilNa rhh;gpaf;fk; ,Uf;Fk; NghJ Nfl;Feuhy; 
Nfl;fg;gLk; xypapd; mjph;ntz;zpw;Fk;> xyp %yj;jpd; mjph;ntz;zpw;Fk; ,ilNa NtWghL 
cs;sijf; fz;lwpe;jhh;. ,JNt lhg;sh; tpisT MFk;.  
 

1. Nfl;Feh; epiyahd xyp %yj;ij Nehf;fpNa my;yJ tpyfpNahr; nry;Yjy;.  
 

2. xyp %ykhdJ epiyahd Nfl;Feiu Nehf;fpNah my;yJ tpyfpNahr; nry;Yjy;.  
 

3. xyp %yKk;> Nfl;FeUk; xd;Wf;nfhd;W Nehf;fpNah my;yJ tpyfpNahr; nry;Yjy;  
 

4. xyp %yKk;> Nfl;FeUk; xa;T epiyapy; ,Uf;Fk; NghJ xyp guTk; Clfk; efUjy;  
 
fzf;fPLfspd; vspikf;fhf xyp guTk; Clfk; Xa;T epiyapy; cs;sjhff; fUJNthk;. 
vdNt Clfj;jpd; jpirNtfk; Rop MFk;.  
 



 

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

 

xyp %yk; S kw;Wk; Nfl;Feh; L KiwNa vskw;Wk; vLkw;Wk; jpirNtfj;jpy; efh;tjhff; 
fUJNthk;> xyp %yKk;> Nfl;FeUk; xd;iwnahd;W Nehf;fp efh;tjhf vLj;Jf; nfhs;Nthk;. 
xyp %yj;jpw;Fk;> Nfl;FeUf;Fk; ,ilNaahdj; njhiyTFiwAk; NghJ Njhw;w 
mjph;ntz;zhdJ> cz;ikahd mjph;ntz;iz tpl mjpfkhf ,Uf;Fk;.  

 
 
xyp %yj;jpd; mjph;ntz; ‘n’ vdTk;> Nfl;Feuhy; czug;gLk; xypapd; mjph;ntz; ‘n’ vdTk; 
nfhs;Nthk;. mg;gbahdhy; Njhw;w mjph;ntz; ‘n’f;fhd rkd;ghL  

  ' L

S

v v
n n

v V

 +
= − 

 

 
,q;F V vd;gJ Fwpg;gpl;l Clfj;jpy; xypapd; jpirNtfk; MFk;. ehk; jw;NghJ xyp %yk; 
kw;Wk; Nfl;Fehpd; ,af;fq;fspd; gy;NtW rhj;jpaf; $WfSf;fhd rkd;ghLfisf; fhz;Nghk;.  
 
 lhg;sh; tpistpdhy; cUthFk; Njhw;w mjph;ntz;zpw;fhdr; rkd;ghLfs;:  
 
epiy xyp %yk; kw;Wk; Nfl;Fehpd; 

epiy 
Fwpg;G Njhw;w 

mjph;ntz; 
1. • xyp %yKk;> Nfl;FeUk; 

,af;fj;jpy; cs;sdh;.  

• xUtiunahUth; Nehf;fp 
efh;fpd;wdh; 

1. xsp %yj;jpw;Fk; 
Nfl;FeUf;Fk; ,ilNaahd 
njhiyT FiwfpwJ.  

2. Njhw;w mjph;ntz; cz;ik 
mjph;ntz;iz tpl mjpfk;  

' L

s

v v
n n

v v

 +
=  − 

 

2. • xyp %yKk;> Nfl;FeUk; 
,af;fj;jpy; cs;sdh;.  

• xyp %yKk;> Nfl;FeUk; 
xUtUf;nfhUth; tpyfpr; 
nry;fpd;wdh;. 

1. xyp %yj;jpw;Fk;> 
Nfl;FeUf;Fk; ,ilg;gl;lj; 
njhiyT mjpfhpf;Fk;.  

2. Njhw;w mjph;ntz;> cz;ik 
mjph;ntz;iz tplf; FiwT 

3. VSkw;Wk; VLkjpg;G epiy 3y; 
$wg;gl;ljw;F vjph; jpirapy; 
mikAk;.  

' L

s

v v
n n

v v

 −
=  + 

 

3. • xyp %yKk;> Nfl;FeUk; 
,af;fj;jpy; cs;sdh;.  

• xd;wd; gpd; xd;whf 
efh;fpd;wdh;.  

• Nfl;Feiu xyp %yk; gpd; 
njhlh;fpwJ  

1. Njhw;w mjph;ntz; xyp %yk; 
kw;Wk; Nfl;Fehpd; jpir 
Ntfj;ijg; nghWj;J  

2. VS MdJ epiy 2y; 
$wg;gl;ljw;F vjpuhf 
mikAk;.  

' L

s

v v
n n

v v

 −
=  − 

 

4. • xyp %yKk;> Nfl;FeUk; 
,af;fj;jpy; cs;sdh;.  

• xd;wd; gpd; xd;whf 
efh;fpd;wdh;.  

• xyp %yj;ij Nfl;Feh; gpd; 
njhlh;fpwhh;.  

1. Njhw;w mjph;ntz; xyp 
%yKk; kw;Wk; Nfl;Fehpd; 
jpirNtfj;ij nghWj;J 
MFk;. 

2. VS kw;Wk; VL epiy 3y; 
$wg;gl;ljw;F vjph; jpirapy; 
mikAk;. 

' L

s

v v
n n

v v

 +
=  + 

 

5. • xyp %yk; xa;T epiyapy; 
cs;sJ.  

• Nfl;Feh; xyp %yj;ij 
Nehf;fp efh;fpwhh;.  

1. xyp %yj;jpw;Fk;> 
Nfl;FeUf;Fk; ,ilg;gl;lj; 
njhiyT FiwfpwJ.  

2. Njhw;w mjph;ntz; cz;ik 
mjph;ntz;iz tplf; mjpfk;.  

3. epiy 1y;>VS = 0 

' L
v v

n n
v

+ =  
 

 

6. • xyp %yk; xa;T epiyapy; 
cs;sJ.  

• Nfl;Feh; xyp %yj;ij 

1. xyp %yj;jpw;Fk;> 
Nfl;FeUf;Fk; ,ilg;gl;lj; 
njhiyT mjpfhpf;fpwJ.  

2. Njhw;w mjph;ntz; cz;ik 

' L
v v

n n
v

− =  
 
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Nehf;fp efh;fpwhh;. mjph;ntz;iz tplf; 
FiwfpwJ.  

3. epiy 2y;>VS = 0 
7. • Nfl;Feh; Xa;T epiyapy; 

cs;shh;.  

• xyp %yk; Nfl;Feiu 
Nehf;fp efh;fpwJ.  

1. xyp %yj;jpw;Fk;> 
Nfl;FeUf;Fk; ,ilg;gl;lj; 
njhiyT FiwfpwJ.  

2. Njhw;w mjph;ntz; cz;ik 
mjph;ntz;iz tpl mjpfk;.  

3. epiy 1y; VL = 0 

'
s

v
n n

v v

 
=  − 

 

8. • Nfl;Feh; xa;T epiyapy; 
cs;shh;.  

• xyp %yk; Nfl;Feiu tpl;L 
tpyfpr; nryfpwJ. 

1. xyp %yj;jpw;Fk;> 
Nfl;FeUf;Fk; ,ilg;gl;lj; 
njhiyT mjpfhpf;fpwJ.  

2. Njhw;w mjph;ntz; cz;ik 
mjph;ntz;iz tplf; FiwT  

3. epiy 2 y;>VL = 0  

'
s

v
n n

v v

 
=  + 

 

 
xyp guTk; ClfkhdJ (fhw;W) W vd;w jpirNtfj;jpy;> xyp guTk; jpirapNyNa efh;tjhff; 

nfhs;Nthk;. ,e;epfo;tpy; xypapd; jpirNtfk; ‘v’MdJ (V +W) Mf khWfpwJ. mNj Nghy; 

ClfkhdJ> xyp guTk; jpirf;F vjph; jpirapy; efUkhdhy; xypapd; jpirNtfk; ‘v’ MdJ 

(V - W) Mf khWfpwJ.  
 
jPh;f;fg;gl;l fzf;fPLfs;: 
 

1. 90 Hz mjph;ntz;iz cila xyp %ykhdJ xypapd; jpirNtfj;jpy; (1/10) klq;F 
Ntfj;jpy; Xa;T epiyapy; cs;s Nfl;Feiu milfpwJ. Nfl;Feuhy; czug;gLk; 
mjph;ntz; vd;d?  
jPh;T: Xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp> xyp %yk; efUk;NghJ> Njhw;w 
mjph;ntz;Zf;fhdr; rkd;ghL.  

 '
S

v
n n

v V

 
= − 

 

10

1 9

10

v
n n

v V

 
    = =     −     

  

10
90 100

9
Hz

 =  = 
 

 

2. 500 Hz mjph;ntz;iz cila xyp %ykhdJ> 30 kPtp-1 Ntfj;jpy; Nfl;Feiu Nehf;fp 

efh;fpwJ. fhw;wpy; xypapd; Ntfk; 330 kPtp-1 vdpy; Nfl;Feuhy; czug;gLk; xypapd; 
mjph;ntz; vd;d?  
jPh;T: Xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp> xyp %yk; efUk;NghJ> Njhw;w 
mjph;ntz;Zf;fhdr; rkd;ghL.  

    '
s

v
n n

v v

 
= − 

 

330
' 500

330 30
n

 =  − 
 

    =550Hz  
 

3. xU xyp %ykhdJ 50 kPtp-1 jpirNtfj;jpy; xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp 

efUfpwJ. Nfl;Feuhy; czug;gLk; xyp %yj;jpd; mjph;ntz;zhdJ 1000 Hz MFk;. 
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me;j xyp %ykhdJ xa;T epiyapy; cs;s Nfl;Feiu tpl;L tpyfpr; nry;Yk; NghJ 
czug;gLk; Njhw;w mjph;ntz; vd;d? (xypapd; jpirNtfk; 33 kP.tp-1)  

'
s

v
n n

v v

 
= − 

 

  
330

1000
330 50

n
 = − 

 

1000 280
'

330
n

 = 
 

 

n = 848.48 Hz.  
 
 

xyp %yj;jpd; cz;ikahd mjph;ntz; 848.48 Hz MFk;. xyp %ykhdJ Nfl;Feiu 
tpl;L tpyfpr; nry;Yk;NghJ cs;s Njhw;w mjph;ntz;zpw;fhdr; rkd;ghL.  

   '
s

v
n n

v v

 
= + 

    

   
330

858.48
330 50

 =  + 
 

   n = 736.84 Hz  
 

4. xyp %yKk;> Nfl;FeUk; V/10 Ntfj;jpy; xUtiunahUth; Nehf;fp efh;fpd;wdh;. ,q;F 
V vd;gJ xypapd; Ntfk; MFk;. xyp %yj;jpy; ntspg;gLk; xypapd; mjph;ntz; ‘f’ 
vdpy;> Nfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz; vd;d?  
jPh;T: xyp %yKk;> Nfl;FeUk; V/10 Ntfj;jpy; xUtiunahUth; Nehf;fp efUk;NghJ> 
Njhw;w mjph;ntz;zhdJ.  

 

    ' .l

s

v v
n n

v v

 +
= − 

 

    10' .

10

v
v

n n
v

v

 + 
= 
 −
 

 

11
' .

9
n f=  

    = 1.22f  
 

5. Nfl;Feuhy; Nfl;fg;gLk; Njhw;w mjph;ntz;zhdJ cz;ikahd mjph;ntz;zpy; 
ghjpahf ,Uf;f Ntz;Lnkdpy; xyp %yk; vt;tsT Ntfj;jpy; Nfl;Feiu tpl;L 
tpyfpr; nry;y Ntz;Lk;?  
 
jPh;T: xyp %ykhdJ> Xa;T epiyapy; cs;s Nfl;Feiu tpl;L tpyfpr; nry;Yk; NghJ. 
Njhw;w mjph;ntz;zpw;fhd rkd;ghL.  

   ' .
s

v
n n

v v

 
= + 

 

   .
2

s

n v
n

v v

 
= − 
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   Vs = V 
lhg;sh; tpisT eilngwhky; ,Uf;f epge;jidfs;:  
 

1. xyp %yk; (S) kw;Wk; Nfl;Feh; (L) ,uz;Lk; xa;T epiyapy; ,Uf;Fk; NghJ> 

2. xyp %yk; (S) kw;Wk; Nfl;Feh; (L) rk ,ilntspapy; efUk;NghJ  
3. xyp %yk; (S) kw;Wk; Nfl;Feh; (L) xd;Wf;nfhd;W nrq;Fj;jhf efUk;NghJ> 
4. xyp%ykhdJ tl;lg;ghijapd; ikag;gFjpapy; mike;J> Nfl;Feh; tl;lg;ghijapy; 

efUk;NghJ> 
 

lhg;sh; tpistpd; gad;ghLfs;:  
 
1. thfdk; xd;wpd; Ntfj;ij mstpLjy;:  

 
fhtyhpd; fhhpy; nghUj;jg;gl;bUf;Fk; fUtp xd;W kpd; fhe;j miyia ckpOk;. ,e;j 
miyahdJ rhiyapy; Ntfkhf nry;Yk; thfdj;jpd; kPJ gl;L vjpnuhspf;fg;gLk;. 
vjpnuhspj;j miyapd; mjph;ntz;zpy; khw;wk; Vw;gLk;. me;j mjph;ntz;zpd; khw;wj;ijg; 
gad;gLj;jp thfdj;jpd; Ntfj;ijf; fhz ,aYk;. ,J mjpNtf thfdq;fisf; 
fz;fhzpf;f cJTfpwJ.  
 

2. Jizf;Nfhs; xd;wpd; njhiytpidf; fzf;fpLjy;:  
 
Jizf;Nfhs; xd;W GtpapypUee;J ntF njhiytpw;Fr; nry;Yk; NghJ> mjdhy; 
ckpog;gl;l NubNah miyfspd; mjph;ntz; FiwAk;. me;j mjph;ntz;zpd; khw;wj;ijg; 
gad;gLj;jp Jizf;Nfhspd; ,Ug;gplj;ijf; fz;lwpayhk;.  
 

3. Nulhh; (RADAR – Radio Detection and Ranging):  
 
NulhuhdJ mjph;ntz; kpf;f NubNah miyfis Mfha tpkhdj;ij Nehf;fp mDg;Gk;. 
vjpnuhspj;J tUk; NubNah miyfis Nulhh; epiyaj;jpy; cs;s Vw;gpf; fz;lwpAk; 
mjph;ntz;zpy; cs;s NtWghl;ilf; nfhz;L tpkhdj;jpd; Ntfj;ijf; fzf;fplyhk;.  
 

4. Nrhdhh; (SONAR – Sound Navigation and Ranging):  
 
Nrhdhh; fUtpapd; %yk; ePhpy; mDg;gg;gl;l kw;Wk; vjpnuhypj;jf; fjphpd; mjph;ntz; 
NtWghl;ilf; nfhz;L fly; tho; caphpdq;fs; kw;Wk; ePh; Ko;fpf; fg;gy;fisf; 
fz;lwpayhk;.  
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10th mwptpay;  

myF – 6  
mZf;fU ,aw;gpay; 

 
mwpKfk;:  
kdpj ,dk; mZitg;gw;wp njhpe;J nfhs;s mjpf Mh;tKk;><LghLk; 
nfhz;bUe;jpUf;fpwJ.fp.K. (ngh.M.K. 400 ,y; fpNuf;fj; jj;Jt mwpQh; nlkhfphpl;l]; 
vd;gth; gUg;nghUs;fs; midj;Jk; rpwpa gFf;f ,ayhj myFk; vdf; fUjpdhh;. ,it 
mZf;fs; vd miof;fg;gl;ld. mjhtJ ek;ikr; Rw;wpAs;s nghUs;fs; midj;Jk; 
mZf;fshy; Mdit. gpd;dh; 1803 ,y; [hd; lhy;ld; vd;gth; jdpkq;fs; ,aw;ifapy; xNu 
khjphpahd mZf;fshy; Mdit vdf; fUjpdhh;. gpwF J.J. jhk;rd; Nfj;NjhL (vjph;kpd;) 
fjph;fs; vdg;gLk; vyf;l;uhd;fis Ma;tpd; %yk; fz;lwpe;jhh;. mjd; gpd;dh; Nfhy;l;];Bd;> 
MNdhL (Neh;kpd;) fjph;fis fz;lwpe;jhh;. gpd;dhspy; mjid GNuhl;lhd;fs; vd &jh;Nghh;L 
ngahpl;L mioj;jhh;. kpd;Rikaw;w epA+l;uhd;fis 1932 ,y; N[k;]; rhl;tpd; vd;gth; 
fz;lwpe;jhh;. jw;NghJ /Nghl;lhd;fs;> kPrhd;fs;> ghrpl;uhd;fs; kw;Wk; epA+l;hpNdh Jfs;fs; 
Nghd;w mbg;gilj; Jfs;fs; mjpf mstpy; fz;lwpag;gl;Ls;sd. 1911 ,y; gphpl;b~; 
mwptpay; mwpQh; vh;d];l; &jh;Nghh;L> mZtpd; epiwahdJ mjd; ikaj;jpy; nrwpe;J 
fhzg;gLfpwJ vd;W tpsf;fpdhh;. ,J mzf;fU (cl;fU) vd;wiof;fg;gLfpwJ. mZtpd; 
mikg;gpidg; gw;wp ePq;fs; Ke;ija tFg;Gfspy; gapd;Ws;sPh;fs;.  
 
fjphpaf;fk;:  
fjphpaf;ff; fz;Lgpbg;G:  
gpuQ;R ,aw;gpayhsh; n`d;wpngf;nfhuy; 1896 ,y; Ma;Tg; gzpfis Kbj;J> thuj;jpd; 
,Wjpapy; ANudpak; fye;j $l;Lg;nghUs;fis Nkirapy; tpl;Lr;nrd;whh;. mNj Nkirapy; 
gjpT nra;ag;glhj xspg;glj; jfl;bidAk; tpl;Lr; nrd;wpUe;jhh;. xU thuj;jpw;Fg; gpwF te;j 
NghJ NkirapypUe;j xspg;glj;jfL fjphpaf;fj;jhy; ghjpf;fg;gl;bUg;gijf; fz;lwpe;jhh;. 
,ijg; NghyNt ANudpaj;jpw;F mUfpy; xspg;glj; jfL itf;fg;gLk; Nghnjy;yhk; 
xspg;glj;jfL ghjpf;fg;gLtijf; fz;lhh;. ANudpak; xspg;glj;jfl;bidg; ghjpf;Fk; mstpw;F 
rpy fjph;fis ntspapLfpwJ vd;gjid czh;e;jhh;. ,e;epfo;T 'fjphpaf;fk;' vd 
miof;fg;gLfpwJ. mjd; gpwF ANudpak; fjhpaf;fj; jdpkkhf milahsg;gLj;jg;gl;lJ.  
 
,uz;lhz;LfSf;Fg; gpwF> Nghye;J ehl;L ,aw;gpayhsh; Nkhp fpA+hp kw;Wk; mtUila 
fzth; gpahp fpA+hpAld; ,ize;J> gpl;rp gpsz;l; vdg;gLk; fUik epw rpwpa fjphpaf;ff; 
fdpkj;jhJtpypUe;J fjphpaf;fk; tUtijf; fz;lwpe;jdh;. Mdhy; mjid ANudpaj;jpd; 
jhJntdf; fUjpajhy; ,UFwpj;J mth;fs; tpag;gilatpy;iy. ,jpypUe;J ntspahFk; 
fjph;fs; J}a;ikahd ANudpaj;jpypUe;J tUk; fjph;fistpl mjpf nrwpTld; ,Ug;gij 
mwpe;jdh;. ,Ug;gpDk; gpl;r; gpsz;l; vdg;gLk; fjphpaf;fj; jhJthdJ ANudpaj;ijtpl 
Fiwe;j nrwpTilaJ vd;gjid czh;e;jdh;. VNjh NtW rpyg; nghUs;fs; ,j;jhJtpy; 
,Ug;gjhf KbT nra;jdh;. mtw;iwg; gphpj;njLf;Fk; NghJ mjpy; njhpe;jpuhj Ntjpg;gz;Gfs; 
nfhz;l Gjpa nghUs; ,Ug;gijf; fz;Lgpbj;jdh;. ANudpaj;ijg; Nghd;Nw ,g;Gjpa ngUSk; 
fjphpaf;fj;ij ntspapLfpwJ. ,g;Gjpa nghUSf;F 'Nubak;' vdg; ngahpl;L mioj;jdh;. 
,e;jf; fjphpaf;fj; jdpkq;fs; nrwpTkpFe;j fjph;fshd My;gh> gPl;lh kw;Wk; fhkhf; fjph;fis 
ntsptpLfpd;wd.  
 
fjphpaf;fj;jpd; tiuaiw:  
 
rpy jdpkq;fspd; cl;fUf;fs; epiyaw;witahf cs;sd. ,e;j cl;fUf;fs; rpijtile;J 
rw;W mjpf epiyg;Gj;jd;ikAila cl;fUf;fshf khWfpd;wd. ,e;epfo;Nt 'fjphpaf;fk;' vd 
miof;fg;gLfpwJ. mjhtJ rpy jdpkq;fspd; mZf;fUf;fs; rpijtile;J My;gh> gPl;lh 
kw;Wk; fhkhf; fjph;fis ntsptpLk; epfo;itf; 'fjphpa;fk;' vdTk; ,e;epfo;tpw;F cl;gLk; 
jdpkq;fs; midj;Jk; 'fjphpaf;fj; jdpkq;fs; vdTk; miof;fg;gLfpd;wd.  
  
,aw;iff; fjphpaf;fk;:  
ANudpak; kw;Wk; Nubak; Nghd;w rpy jdpkq;fs; fjphpaf;fj;jpw;F cl;gl;L vt;tpj kdpjf; 
FWf;fPLfSkpd;wp fjph;tPr;Rfis ntspapLfpd;wd. rpy jdpkq;fs; Gwj;J}z;Ljypd;wp 
jd;dpr;irahf fjph;tPr;Rfis ntspapLfpd;wd. ,jid ,aw;iff; fjphpaf;fk; vd;W 
miof;fpNwhk;.  
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mZ vz; 83 I tpl mjpfkhf cs;s jdpkq;fs; jd;dpr;irahf fjphpaf;fq;fis ntspapLk; 
jpwd; ngw;wit. v.fh. ANudpak;> Nubak;> ,d;Dk; gpw. mZ vz; 83 I tpl Fiwthf cs;s 
,uz;L jdpkq;fNs ,Jtiuapy; fjphpaf;fj; jd;ik tha;e;jit vd milahsk; 
fhzg;gl;Ls;sJ. mit nlf;dpl;bak; kw;Wk; GNuhkpj;jpak;> ,e;j jdpkq;fspd; mZ vz;fs; 
KiwNa 43 kw;Wk; 61 MFk;.  
 
,Jtiuapy; 29 fjphpaf;fg; nghUs;fs; fz;Lgpbf;fg;gl;Ls;sd. mtw;wpy; ngUk; 
ghyhdit G+kpapy; cs;s mUkz; cNyhfq;fshfTk; (Rare earth metals) ,ilepiy 
cNyhfq;fshfTk; cs;sd.  
 
nraw;iff; fjphpaf;fk; my;yJ  
J}z;lg;gl;l fjphpaf;fk;:  
 
nraw;ifahf my;yJ J}z;lg;gl;l Kiwapy; rpy ,Nyrhd jdpkq;fis fjphpaf;fj; 
jdpkq;fshf khw;Wk; Kiwf;F 'nraw;iff; fjphpaf;fk;' vd;W ngah;. ,jid kdpjh;fs; %yk; 
cUthf;Fk; fjphpaf;fk; vdTk; $wyhk;.  
 
1934 ,y; ,k;khjphpahd fjphpaf;fj;jpid Ihpd; fpA+hp kw;Wk; F. N[hypal; MfpNahh; 
fz;lwpe;jdh;. Nghuhd;> mYkpdpak; Nghd;w rpy ,Nyrhd jdpkq;fspd; cl;fUf;fis 
My;ghj;Jfisf; nfhz;L NkhJk;NghJ mit J}z;lg;gl;L nraw;iff; fjphpaf;fj;ij 
ntspapLfpd;wd. ,f;fjphpaf;fj;jpy; fl;Gydhfhj fjph;tPr;RfSk;> mbg;gilj;Jfs;fSk; 
ntspahfpd;wd. fjphpaf;fr; rpijtpd; NghJ> fjphpaf;fr; rpijtpw;F cl;gLk; cl;fU 'jha; 
cl;fU' vd;Wk; rpijtpw;F gpwF cUthFk; cl;fU Nra; cl;fU' vd;Wk; miof;fg;gLfpwJ. 
nrw;iff; fjphpaf;fj;ijj; J}z;lg; gad;gLk; Jfs; 'vwpJfs;' my;yJ vwpnghUs; vd;Wk; 
rpijtpw;Fg; gpwF cUthFk; Jfs; "tpLJfs;' vd;Wk; ngahplg;gl;Ls;sJ. vwpJfs;> epiyaw;w 
jha; cl;fUtpdpy; NkhJk;NghJ jd;dpr;irahf tpLJfis ntspNaw;wp Nra; cl;fUthf 
khWfpwJ.  
 
,aw;iff; fjphpaf;fk; kw;Wk; nrw;iff; fjphpaf;fk; xg;gPL.  
 
t.vz; ,aw;iff; fjphpaf;fk;  nraw;iff; fjphpaf;fk;  

1. ,J mZf;fUtpd; jd;dpr;irahd 
rpijT  

,J mZf;fUtpd; J}z;lg;gl;l rpijT 
epfo;thFk;  

2. My;gh> gPl;lh kw;Wk; fhkhf; 
fjph;fs; ckpog;gLfpd;wd.  

ngUk;ghYk; mbg;gil Jfs;fshd 
epA+l;uhd;> ghrpl;uhd; Nghd;w Jfs;fs; 
ckpog;gLfpd;wd.  

3. ,J jd;dpr;irahd epfo;T  ,J J}z;lg;gl;l epfo;T  

4. ,it nghJthf 83 I tpl mjpf 
mZ vz; nfhz;l jdpkq;fspy; 
eilngWfpwJ 

,it nghJthf 83 I tpl Fiwthf 
mZ vz; nfhz;l jdpkq;fspy; 
eilngWfpwJ 

5. ,jidf; fl;Lg;gLj;j KbahJ ,jidf; fl;Lg;gLj;j KbAk; 

 
x kw;Wk; y vd;gJ KiwNa jha; kw;Wk; Nra; cl;fU vdf; Fwpg;gplg;gl;lhy;> mZf;fU 

rpijT fPo;f;fz;lthW Fwpg;gplg;gLfpwJ. × (v, tp) y v kw;Wk; tp vd;gJ vwpJfs; kw;Wk; 
tpLJfs; vdf; Fwpg;gplg;gLfpwJ.  
 
vLj;Jf;fhl;lhf:  
   4Be9 + 2He4 → 6C13* 
   6C13* → 6C12 + 0n1 
 
Nkw;fz;l mZf;fUtpidapy; 6C13*vd;gJ epiyg;Gj; jd;ikaw;wJ. fjphpaf;fj; 

jd;ikAilaJ. ,t;tpid 4Be9 (α,n) 6C12vdf; Fwpg;gplg;gLfpwJ.  

   4Be9 + 2He4→  6C12 + 0n1 
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fjphpaf;fj;jpd; myF  
 
fpA+hp: ,J fjphpaf;fj;jpd; njhd;ikahd myfhFk;. xU fjphpaf;fg;nghUspypUe;J xU 
tpdhbapy; 3.7 × 1010vd;w mstpy; rpijTfs; Vw;gl;lhy;> mJ xU fpA+hp vdg;gLk;. ,J 
Njhuhakhf 1 fpuhk; Nubak; 226 Vw;gLj;Jk; rpijtpw;Fr; rkkhFk;.  
 
1 fpA+hp = xU tpdhb Neuj;jpy; 3.7 × 1010rpijTfisj; jUk; fphpaf;fj; jdpkj;jpd; msT 

&jh;/Nghh;L (Rd): ,J fjphpaf;fj;jpd; kw;WNkhh; myfhFk;. fjphpaf;fg; nghUshdJ xU 

tpdhbapy; ntspaplg;gLk; fjphpaf;fr; rpijtpd; msT 106 vdpy; mJ xU &jh;Nghh;L vd 
tiuaWf;fg;gLfpwJ.  
 
xU &jh;/Nghh;L (Rd) = xU tpdhb Neuj;jpy; 106 rpijTfisj; jUk; fjphpaf;fj; jdpkj;jpd; 
msT  
 
ngf;nfhuy; (Bq) : fjphpaf;fj;jpd; gd;dhl;L (SI) myF ngf;nfhuy; MFk;. ,J xU 
tpdhbapy; ntspaplg;gLk; fjphpaf;fr; rpijtpd; msT xU ngf;nfhuy; vd 
tiuaWf;fg;gLfpwJ.  
 
uhz;l;[d;: uhz;l;[d; vd;gJ fhkh (γ) kw;Wk; X fjph;fshy; ntspaplg;gLk; fjphpaf;fj;jpd; 
kw;WNkhh; myF> xU uhz;l;[d; vd;gJ epiyahd mOj;jk;> ntg;gepiy kw;Wk; <ug;gj 
epiyapy; 1 fpNyhfpuhk; fhw;wpy; fjphpaf;fg; nghUshdJ 2.58 ×10-4 $Yk; kpd;D}l;lq;fis 
cUthf;Fk; msthFk;.  
  
My;gh> gPl;lh kw;Wk; fhkhf; fjph;fs;:  
fjphpaf;fj;jpw;F cl;gLk; fjphpaf;f cl;fU nrwpTkpF my;yJ mghafukhd fjph;fis 
ckpo;fpd;wd. tof;fkhf mit %d;W fjphpaf;fj; Jfs;fshfj; jug;gl;Ls;sd. mit My;gh 
(α) gPl;lh (ß) kw;Wk; fhkh (γ) fjph;fshFk;.  
 
ANud]; Nfhs; ngahpl;lg; gpwF mjidf; fUj;jpy; nfhz;L> gpl;r; gpsz;l vd;w 
fjphpaf;ff; fdpkj; jhJfspypUe;J ANudpaj;ij n[h;kd; (Ntjpapayhsh; khh;l;bd; 
fpyhgpuhj; fz;lwpe;jhh;.  
 
My;gh> gPl;lh kw;Wk; fhkhf; fjph;fspd; gz;Gfs;:  
xU jha; cl;fUthdJ rpijtile;J mjd; epiw vz;zpy; ehd;Fk; mZ vz;zpy; ,uz;Lk; 
Fiwe;J Gjpa Nra; cl;fU cUthFk; vd;gjid tpsf;FfpwJ.  
 
My;gh> gPl;lh> fhkh fjph;fspd; gz;Gfs;:  

 
gz;Gfs; My;gh (α) fjph;fs; gPl;lh (ß) fjph;fs; fhkh (γ) fjph;fs;  

jd;ik ,uz;L 
GNuhl;lhd;fs; 
kw;Wk; ,uz;L 
epA+l;uhd;fs; 
nfhz;l `Pypak; 
mZtpd; cl;fU 

4

2
( )He MFk;  

,it midj;J 
mZf;fspYk; 
fhzg;gLk; 
mbg;gilj; 
Jfs;fshd 
vyf;l;uhd;fs; MFk; 

0

1
( )e−  

,it 
/Nghl;lhd;fs; 
vdg;gLk; kpd;fhe;j 
miyfshFk; 

kpd;Rik    
madpahf;Fk; jpwd; My;ghj;Jfspd; 

madpahf;Fk; jpwd; 
gPl;lhj; Jfs;fis 
tpl 100 
klq;Fk;>fhkhj; 
Jfs;fis tpl 
10>000 klq;Fk; 

kpfTk; FiwT  Fiwe;j 
madpahf;Fk; jpwd; 
ngw;wit  
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mjpfk;  
CLUTk; jpwd; kpfTk; Fie;j 

CLUTk; jpwd; 
cilaJ (mjhtJ 
jbkdhd jhisf; 
nfhz;L ,tw;iwj; 
jLj;J tpl KbAk;)  

My;ghf; fjph;fis 
tpl mjpf 
CLUTk; jpwd; 
nfhz;lit 
(nky;ypa jfl;bd; 
topNa ,it 
CLUtpr; nry;Yk;)  

gPl;lhf; fjph;fis 
tpl kpf mjpf 
CLUTk; jpwd; 
nfhz;lit 
(jbkdhd 
cNyhfq;fspd; 
topNa CLUtpr; 
nry;Yk;)  

kpd; kw;Wk; fhe;jg; 
Gyq;fshy; Vw;gLk; 
tpisT  

kpd; kw;Wk; fhe;j 
Gyq;fshy; 
tpyf;fkilAk; 
(/g;skpq; ,lf;if 
tpjpg;gb)  

kpd; kw;Wk; fhe;j 
Gyq;fshy; 
tpyf;fkilAk;. 
Mdhy; My;ghj; 
Jfs;fs; 
tpyfyilAk; 
jpirf;F vjpuhd 
jpirapy; 
tpyfyilAk; 
(/g;skpq; ,lf;if 
tpjpg;gb)  

kpd; kw;Wk; fhe;jg; 
Gyq;fshy; 
tpyfyilahJ  

jpirNtfk;  xspapd; jpir 
Ntfj;jpy; 1/10 
Kjy; 1/20klq;F 
tiuapyhd 
jpirNtfj;jpy; 
nry;Yk; 

xspapd; jpir 
Ntfj;jpy; 9/10 
klq;F jpir 
Ntfj;jpy; nry;Yk;  

xspapd; jpir 
Ntfj;jpy; nry;Yk;  

 
fjphpaf;f ,lk; ngah;T tpjp:  
 
αkw;Wk; ßrpijtpd; NghJ Nra; cl;fU cUthFk; vd;gjidf; fjphpaf;f ,lk;ngah;T tpjpapd; 
%yk; 1913 ,y; rhb kw;Wk; /g[d; tpsf;fpdh;. fjphpaf;fr; rpijT tpjp fPo;f;fz;lthW 
$wg;gLfpwJ.  
 
fjphpaf;fj; jdpkk; xd;W xU α-Jfis ckpOk; NghJ mjd; epiw vz;zpy; ehd;Fk;> mZ 
vz;zpy; ,uz;Lk; vd;w mstpy; Fiwe;J Gjpa Nra; cl;fU cUthFk;.  
 
fjphpaf;fj; jdpkk; xd;W ß-Jfis ckpOk;NghJ mjd; epiw vz;zpy; khwhkYk;> mZ 
vz;zpy; xd;W mjpfhpj;Jk; Gjpa Nra; cl;fU cUthFk;.  
 
α-rpijT   

mZf;fU tpidapd; NghJ epiyaw;w jha; cl;fUthdJ α Jfis ckpo;e;J epiyg;Gj; 
jd;ikAs;s Nra; cl;fUthf khWtJ α- rpijT vd;wiof;fg;gLfpwJ.  
vLj;Jf;fhl;L ANudpak; 238 (U238) rpijtile;J>α Jfis ckpo;e;J> Njhhpak; - 234 (Th234) 
MF khWfpwJ.  
   92U238 → 90Th234 + 2He4 (α-rpijT)   
xU jha; cl;fUthdJ αrpijtile;J mjd; epiw vz;zpy; ehd;Fk; mZ vz;zpy; ,uz;L 
Fiwe;J Gjpa Nra; cl;fU cUthFk; vd;gjid tpsf;FfpwJ.  
 
ß - rpijT:  
 
mZf;fU tpidapd; NghJ epiyaw;w jha; cl;fUthdJ Jfis ckpo;e;J epiyg;Gj; 
jd;ikAs;s Nra; cl;fUthf khWtJ rpijT vd;wiof;fg;gLfpwJ.  
vLj;Jf;fhl;L gh];gu]pd; ß- rpijT  
    15P32 → 16S32 + -1e0(ß- rpijT)  
 



 

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

 

ß- rpijtpd; NghJ epiw vz;zpy; vt;tpj khWghL ,y;yhky;> mZ vz;zpy; xd;W 
mjpfhpf;Fk;.  
 
Fwpg;G: mZf;fU tpidapy; Njhd;Wk; Gjpa jdpkj;jpd; cl;fUthdJ epiw vz;zhy; 
my;yhky; mZ vz;zhy; mwpag;gLfpwJ.  
 
γ - fhkhr; rpijT:  
fhkhr; rpijtpd; NghJ cl;fUtpd; "Mw;wy; kl;lk; 'kl;LNk khw;wk; milfpwJ. mjd; 
mZtpd; kw;Wk; epiw vz;zpy; khw;wk; VJkpy;yhky; mNj mstpy; ,Uf;Fk;.  
 
mZf;fUg;gpsT:  
tiuaiw:  
 
ANudpak; cl;fUtpid epA+l;uhd; nfhz;L jhf;Fk; NghJ xg;gPl;lstpy; rkkhd epiw nfhz;l 
,uz;L rpW cl;fUf;fshfg; gpsTw;W> rpy epA+l;uhd;fisAk; Mw;wiyAk; nspg;gLj;JfpwJ 
vd;gjid 1939 ,y; n[h;kd; mwptpay; mwpQh;fs; Ml;Nlh`hd; kw;Wk; F ];l;uh];kd; 
fz;lwpe;jdh;.  
 
fdkhd mZtpd; cl;fU> gpsTw;W ,uz;L rpW cl;fUf;fshf khWk; NghJ mjpf 
Mw;wYld; epA+l;uhd;fs; ntspNaw;wg;gLk; epfo;T 'mZf;fUg; gpsT' vd;wiof;fg;gLfpwJ.  
vLj;Jf;fhl;L 
  ANudpak; 235 (U235) ,d; mZf;fU gpsT  
 
xt;nthU gpstpw;Fk; 3.2 × 10-11 JmsTila ruhrhp Mw;wy; ntspahfpwJ. mZf;fUg; 
gpstpidg; tpsf;FfpwJ.  
 
gpsTf;Fl;gLk; nghUs;fs;:  
fjphpaf;fg; nghUs; xd;W epA+l;uhd;fis cl;fth;e;J epiyepWj;jg;gl;l gpsTfis 
Vw;gLj;Jkhdhy; mg;nghUs; gpsTf;Fl;gLk; nghUs; vdg;gLk;. vLj;Jf;fhl;L: ANudpak; 235 
(U235) GSl;Nlhdpak; 239 kw;Wk; GSl;Nlhdpak; 241 (Pu239 kw;Wk; PU241)  
 
ANudpaj;jpd; vy;yh INrhNlhg;GfSk;> epA+l;uhd;fis cl;fth;e;J> gpsTf;Fl;gLtjpy;iy. 
vLj;Jf;fhl;lhf> ,aw;ifapy;>99.28% ANudpak; 238 jdpkKk;> kPjKs;s 0.72% ANudpak; 235 
jdpkKk; fpilf;fpwJ. ,tw;wpy; ANudpak; 238 gpsTf;Fl;gLtjpy;iy. mNj Ntisapy; 
ANudpak; 235 gpsTf;Fl;gLk; nghUshFk;.  
 
gpsTf;Fl;glhj rpy fjphpaf;fj; jdpkq;fis epA+l;uhd;fis cl;ftur; nra;tjd; %yk; 
gpsTf;Fl;gLk; nghUs;fshf khw;wKbAk;. ,it tskpf;f nghUs;fs; (tsikg; nghUs;fs;) 
vd;wiof;fg;gLfpd;wd.  
vLj;Jf;fhl;L: ANudpak; 238> Njhhpak; 232> GSl;Nlhdpak; 240  
 
njhlh;tpid:  
ANudpak; (U-235) mZf;fUtpid epA+l;uhd; nfhz;L jhf;Fk; NghJ gpsTf;Fl;gl;L %d;W 
epA+l;uhd;fs; ntspNaw;wg;gLfpd;wd. ,e;j %d;W epA+l;uhd;fSk; mLj;J tUk; %d;W 
ANudpak; cl;fU gpstpw;Ff; fhuzkhf mike;J xd;gJ epA+l;uhd;fisj; jUfpd;wd. ,e;j 
xd;gJ epA+l;uhd;fSk; kPz;Lk; mLj;j 27 epA+l;uhd;fs; cUthff; fhuzkhfpd;wd. ,NjNghy; 
,e;epfo;T njhlh;e;J eilngWfpwJ. vdNt ,J 'njhlh;tpid' vd;wiof;fg;gLfpwJ. 
njhlh;tpidapy; jd;guTjy; epfo;tpd; %yk; epA+l;uhd;fspd; vz;zpf;if ngUf;Fj; 
njhlh;thpirapy; kpfNtfkhf ngUf;fkilfpd;wJ.  
 
njhlh;tpidapid fl;Lg;ghlhd njhlh; tpid kw;Wk; fl;Lg;ghlw;w njhlh;tpid vd ,uz;L 
tiffshfg; gphpf;fyhk;.  
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fl;Lg;ghlhd njhlh;tpid:  
 
fl;Lg;ghlhd njhlh;tpidapy; ntsptUk; epA+l;uhd;fspd; vz;zpf;if xd;W vd;w mstpy; 
guhkhpf;fg;gLfpwJ. mjhtJ> cl;ftUk; nghUl;fisf; nfhz;L ntsptUk; epA+l;uhd;fspy; 
xNu xU epA+l;uhid kl;Lk; njhlh;tpidf;F mDkjpj;j> kw;w epA+l;uhd;fs; 
cl;ftug;gLfpd;wd. Mifahy; ,t;tpidahdJ fl;Lg;ghlhd tpidahf njhlh;fpwJ. 
,j;njhlh;tpidapd; %yk; ntspNaw;wg;gLk; Mw;wy; Mf;fG+h;tkhd Kiwapy; 
gad;gLj;jg;gLfpd;wd. mZf;fU ciyapy; KOtJk; epiyepWj;jg;gl;l> fl;Lg;gLj;jg;gl;l 
Mw;wiy cUthf;f fl;Lg;ghlhd njhlh;tpidNa gad;gLj;jg;gLfpwJ.  
 
fl;Lg;ghlw;w njhlh;tpid:  
,t;tif njhlh;tpidapy; vz;zw;w epA+l;uhd;fs; ngUf;fKk;> mjd; fhuzkhfg; gpsTk; 
mjpfkhd gpsTg; nghUs;fSk; cUthfpd;wd. ,jd; Kbtpy; xU tpdhbf;Fs; mjpfkhd 
Mw;wy; ntspNaWfpd;wJ. ,t;tif njhlh;tpidiag; gad;gLj;jp mZ Fz;L ntbj;jy; 
epfo;j;jg;gLfpwJ. fl;Lghlw;w njhlh;tpidapid Fwpf;fpwJ.  
 
khWepiy epiw  
 
mZf;fU gpstpd;NghJ 2 my;yJ 3 epA+l;uhd;fs; ntspahfpd;wd. Mdhy; vy;yh 
epA+l;uhd;fSk; mLj;jLj;j gpstpid cz;lhf;Fk; vd;gjid cWjpahff; $w ,ayhJ. rpy 
epA+l;uhd;fs; gpsT mikg;gpypUe;J ntspNaWfpd;wd. ,jid epA+l;uhd; frpT vdyhk;. NkYk; 
rpy epA+l;uhd;fis gpsTf;F cl;glhjg; nghUs;fs; clfth;fpd;wd.  
 
,t;tpU fhuzpfshy; epA+l;uhd; ,og;G Vw;gLfpwJ. njhlh;tpid epfo;tjw;F mZf;fU gpsT 
%yk; cUthFk; epA+l;uhd;fspd; cw;gj;jp> ,og;ig tpl mjpfkhf ,Uf;f Ntz;Lk;. mt;thW 
epfo> gpsTf;F cl;gLk; nghUspd; epiwahdJ> xU Fwpg;gpl;l epiw kjpg;gpw;Fr; rkkhf 
,Uf;f Ntz;Lk;. ,e;epiw khWepiy epiw vdg;gLfpwJ.  
   
njhlh;tpidiaj; njhlh;e;J epiy epWj;Jtjw;Fj; Njitahd gpsTg; nghUs;fspd; Fiwe;j 
msT epiwia 'khWepiy epiw" vd miof;fyhk;. ,J mjd; #oy;> mlh;j;jp kw;Wk; 
gpsTf;Fl;gLk; nghUspd; msT Mfpatw;iwr; rhh;e;jJ.  
 
khWepiyepiwia tplg; gpsTg; nghUs;fspd; epiw Fiwthf ,Ue;jhy; mjid 
FiwkhWepiy epiw (Subcritical Mass) vdyhk;. khWepiy epiwia tplg; gpsTg; 
nghUs;fspd; epiw mjpfkhf ,Ue;jhy; mjid kpif khWepiy epiw my;yJ kPkhWepiy 
epiw (Supercitical Mass) vd miof;fyhk;.  
 
mZ Fz;L:  
fl;Lg;ghlw;w njhlh;tpid' vd;w jj;Jtj;jpd; mbg;gilapy; mZ Fz;L nray;gLfpwJ. 
fl;Lg;ghlw;w njhlh;tpidapy; ntsptUk; epA+l;uhd;fspd; vz;zpf;ifAk;> mZf;fUg;gpsT 
tpidAk;> ngUf;Fj;njhlh; Kiwapy; (GP) fl;Lf;flq;fhky; ngUFfpd;wd. kpff; FWfpa 
fhyj;jpy; mjpf Mw;wYld; $ba ngU ntbg;G epfo;fpwJ.  
 
mikg;G:  
mZFz;by; FiwkhWepiy epiw nfhz;l gpsTf;F cl;gLk; nghUspd; xU rpWgFjp 
itf;fg;gl;Ls;sJ. ,e;j rpWgFjpahdJ cUis tbt ntw;wplj;ijf; nfhz;Ls;sJ. 
ntw;wplj;jpw;Fg; nghUe;Jk; tifapy;> cUis tbtg; gpsTf;Fl;gLk; nghUs; xd;W 
itf;fg;gLfpwJ. ,jd; epiw> khWepiy epiwiatplf; Fiwthf ,Uf;f Ntz;Lk;. mZ 
Fz;L ntbg;gpw;fhf ,e;j cUisahdJ ntw;wplj;jpw;Fs;Ns CLUtr; nra;ag;gLfpwJ. 
,t;tpU gFjpfSk; xd;whfr; Nrh;e;J kPkhWepiy epiwia (supercritical mass) mile;jTld; 
mZFz;L ntbg;G epfo;fpwJ. ,jidg; fhl;LfpwJ.  
 
mZFz;L ntbg;G epfo;tpd; NghJ kpf mjpf msT Mw;wYld; ntg;gKk; xspAk;> 
fjphpaf;fKk; ntspahfpd;wd. kpff;FWfpa tpdhbfSf;Fs; fl;Lf;flq;fhj mOj;jKk;> 
ntg;gKk; kpf mjpf mstpy; cah;fpwJ. midj;J tpj caphpfSf;Fk; jPqfpiof;ff;$ba 
fhkhf; fjph;fisg; Nghd;w fjph;tPr;RfSk; ,j;Jld; ntspahfpd;wd. 1945 ,y; ,uz;lhk; 
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cyfg;Nghhpd; NghJ [g;ghdpy; cs;s `pNuh~pkh kw;Wk; ehfrhfp gFjpfspy; ,t;tifahd 
mZFz;Lfs; tPrg;gl;ld.  
 
vyf;l;uhd; Nthy;l;  
mZf;fU ,aw;gpaypy; rpwpa Jfs;fspd; Mw;wiy mstpLk; myF vyf;l;uhd; Nthy;l; (eV) 
MFk;. mjhtJ xU Nthy;l; kpd;dOj;jj;jpidg; gad;gLj;jp KLf;Ftpf;fg;gLk; Xh; 
vy;fl;uhdpd; Mw;wyhFk;.  
1eV = 1.602 × 10-19[Py;  

1 kpy;ypad; vyf;l;uhd; Nthy;l; =1 MeV = 106 eV  M(nkfh vyf;l;uhd; Nthy;l;)  

mZf;fU gpstpd; %yk; ntspNaw;wg;gLk; ruhrhp Mw;wy; 200 meV  
 
mZf;fU ,izT:  
fdkhd mZf;fU gpsTw;W ,uz;L rpwpa mZf;fUfshf gpsTWk; NghJ Mw;wy; 
ntspahfpwJ vd;gjidg; gapd;Ws;sPh;fs; my;yth? ,jidg; Nghd;Nw ,U ,Nyrhd 
cl;fUf;fs; ,ize;J fdkhd cl;fU cUthFk; NghJk; Mw;wy; ntspahfpwJ. ,e;j 
epfo;tpid 'mZf;fU ,izT' vdyhk;;.  
 
 
tiuaiw:  
kpf ,Nyrhd ,U mZ cl;fUf;fs; ,ize;J fdkhd mZf; fUtpid cUthf;Fk; 
epfo;T "mZf;fU ,izT" vdyhk;.  
 
vLj;Jf;fhl;L 1H2 + 1H2 →  2He4 + Q (Mw;wy;)  

1H2 vd;gJ i`l;u[dpd; INrhNlhg;ghd bA+l;hpaj;ijf; Fwpf;fpwJ. xt;nthU mZf;fU 

,iztpd; NghJk; ntspahFk; ruhrhp Mw;wy; 3.814 × 10-12 J Fwpf;fpd;wJ.  
 
mZf;fUtpidapd; NghJ (,izT kw;Wk; gpsT) cUthFk; Nra; cl;fUtpd; epiwahdJ 
,uz;L jha; cl;fUf;fspd; epiwfspd; $Ljiy tplf; Fiwthf ,Uf;Fk;. jha; cl;fUtpd; 
epiwf;Fk;> Nra; cl;fUtpd; epiwf;Fk; ,ilNa cs;s epiwNtWghL epiwtO vd 
miof;fg;gLfpwJ. ,e;j epiwNtWglhdJ Mw;wyhf (epiw Mw;wy; rkd;ghL) khw;wkilfpwJ. 
,e;jf;fUj;jpid 1905 ,y;> epiw Mw;wy; rkd;ghL %ykhf Id;];Bd; Kd;nkhope;jhh;. 
mjhtJ epiw Mw;wyhfTk;> Mw;wy; epiwahfTk; khWk; vd;gjid epiw Mw;wy; rkd;ghL 
typAWj;JfpwJ. epiw Mw;wy; rkd;ghl;bw;fhd njhlh;G E = mc2. ,jpy; c vd;gJ xspapd; 

jpirNtfk; MFk;. ntw;wplj;jpy; ,jd; kjpg;G 3 × 108 kPtp-1 
 

,uz;lhtJ cyfg; Nghhpd;NGhJ `pNuh~pkh efuj;jpy; tPrg;gl;l mZFz;bd; ngah; "Littel 
boy" ,J ANudpaj;ij cs;sfkhff; nfhz;l Jg;ghf;fpia xj;j mZFz;lhFk;. mjidj; 

njhlh;e;J ehfrhfpapy; tPrg;gl;l mZFz;lhdJ 'Fatman' vd miof;fg;gLfpwJ. ,jpy; 
ntbf;fg;gl;l mZFz;L G@l;Nlhdpaj;ij cs;sfkhff; nfhz;ljhFk;.  
 
mZf;fU ,iztpw;fhd epge;jidfs;:  
G+kpiar; Rw;wpAs;s tspkz;lyj;jpy; kpff; Fiwe;j msT i`l;u[d; cs;sJ. rhjhuz 
ntg;gk; kw;Wk; mOj;jj;jpy; mZf;fU ,izT eilngw;why; tspkz;lyj;jpy; i`l;u[d; 
ntbg;G epfo;e;jpUf;ff;$Lk; my;yth? Mdhy; mJNghd;W epfotpy;iyNa Vd;? vd;gjid 
cq;fshy; tpsf;fKbAkh?  
 
mZf;fU ,izthdJ fPo;f;fz;l epge;jidf;Fl;gl;Nl epfof;$Lk; vd;gNj ,jw;fhd tpil 
MFk;.  
 
107 Kjy; 109K vd;w kpf cah;e;j ntg;gepiyapYk;> cah; mOj;jj;jpYk; kl;Lnk mZf;fU 
,izT eilngWk;. mjhtJ ,e;epiyapy; i`l;u[d; mZtpd; cl;fUf;fs; xd;NwhL xd;W 
mUfUNf nrd;W mZf;fU ,izT eilngWk;. mjdhy; ,jid ntg;g mZf;fU ,izT' 
vd;wiof;fpd;Nwhk;.  
,Nyrhd ,uz;L mZtpd; cl;fUf;fs; ,iztNj mZf;fU ,izT vdg;gLk;. 
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,jpy; cs;s ,uz;L mZf;fUf;fSk; Neh;kpd; Rikf; nfhz;bUg;gjhy; 
epiykpd;dpay; fth;r;rp tpirapd; fhuzkhf mit mUfUNf tUk;NghJ xj;j 
kpd;D}l;;lj;jpw;fhd tpyf;Ftpir Vw;gLk;. cah; ntg;gepiyapd; (mjhtJ 107Kjy; 

109 K vd;w mstpy; kl;LNk) fhuzkhf cUthFk; mZf;fUtpd; ,af;f Mw;wyhy; 
,e;j tpyf;F tpirahdJ jtph;f;fg;gLfpwJ.  
 
tpz;kPd; Mw;wy;:  
#hpaidg; Nghd;w tpz;kPd;fs;> mjpf msT Mw;wiy xsp kw;Wk; ntg;g tbtpy; 
ckpo;fpd;wd. ,e;j Mw;wyhdJ tpz;kPd; Mw;wy; vdg;gLk;. mjpf msT Mw;wyhdJ 
vq;fpUe;J ntspahfpwJ?  
 
midj;J tpz;kPd;fSk; mjpf mstpy; i`l;u[id jd;dfj;Njf; nfhz;Ls;sd. 
tpz;kPd;fspd; Gwg;gug;g ntg;gepiy kpf mjpfk;. ,e;j ntg;gepiy i`l;u[dpd; mZf;fU 
,iztpw;F NghJkhdjhf ,Uf;Fk;. NkYk; #hpad;  
kw;Wk; tpz;kPd;fspd; cs; mLf;fpy; mZf;fU ,izT eilngWtjhy; mjpf msT Mw;wy; 
cUthfpwJ. ,J tpz;kPd; Mw;wy;" vdg;gLk;. ,jid mZf;fU ,izT my;yJ ntg;g 
mZf;fU tpid vdTk; miof;fyhk;. ,JNt #hpad; kw;Wk; tpz;kPd;fspd; xsp kw;Wk; 
ntg;g Mw;wYf;fhd %ykhf ,Uf;fpwJ.  
 
i`l;u[d; Fz;L: 
mZf;fU ,izT jj;Jtj;jpd; mbg;gilapy; i`l;u[d; Fz;L nray;gLfpwJ. ,jw;Fj; 
Njitahd cau; ntg;gepiyiaAk;> mOj;jj;ijAk; cUthf;f> mZ Fz;L xd;W ntbf;fr; 
nra;ag;gLfpwJ. ,jd; gpwF> i`l;u[dpy; mZf;fU ,izthdJ eilngw;W> fl;Lf;flq;fhj 
msT mjpf Mw;wy; ntspahfpwJ. i`l;u[d; Fz;bd; %yk; (mZf;fU ,izT) cUthFk; 
Mw;wyhdJ> mZFz;bd; %yk; (mZf;fU gpsT) cUthFk; Mw;wiy tpl mjpfkhFk;.  
 
mZf;fU gpsT kw;Wk; mZf;fU ,iztpd; jd;ikfs;:  
 

mZf;fU gpsT  mZf;fU ,izT 
fdkhd mZf;fUf;fs; gpsTw;W 
,Nyrhd mZf;fUf;fshf khWk; epfo;T 
'mZf;fU gpsT" vd;wiof;fg;gLfpwJ 

,uz;L ,Nyrhd mZfUf;fs; ,ize;J 
fdkhd mZf;fUf;fshf khWk; epfo;T 
mZf;fU ,izT vdg;gLk;.  

miw ntg;gepiyapYk; ,e;epfo;T 
epfof;$LK;  

mZf;fU ,iztpw;F cah; ntg;gepiy 
kw;Wk; mOj;jk; Njit 

My;gh> gPl;lh kw;Wk; fhkhf; fjph;fs; 
ntspahfpd;wd.  

My;ghf; fjph;fs;> ghrpl;uhd;fs; kw;Wk; 
epA+l;bupNdhf;fs; ntspahfpd;wd.  

mZf;fU gpsT fhkhf; fjph;fis 
ntspapLtjhy; ,it kdpj [Pd;fisj; 
J}z;b kugpay; khw;wj;ij cz;lhf;fp 
guk;giu Neha;fSf;Ff; fhuzkhf 
mikfpwJ.  

ntg;gKk; xspAk;> ckpog;gLfpd;wd.  

 
xt;nthU tpdhbapYk; 620 kpy;ypad; nkl;hpf; ld; i`l;u[d; mZf;fU ,izT #hpadpy; 
eilngWfpwJ. xU tpdhbapy; 3.8 × 1026[{y; Mw;wy; fjphpaf;fkhf ntspahfpwJ. 
fjphpaf;fj;jpd; nrwpT G+kpia Nehf;fp tUk;NghJ gbg;gbahff; FiwfpwJ. G+kpia 
milAk;NghJ xU tpdhbapy;> XuyFg; gug;gpy; ,jd; kjpg;G 1.4 fpNyh [{y; MFk;.  
 
fjphpaf;fj;jpd; gad;fs;:  
fjphpaf;fj;jpd; %ykhfg; gy;NtW fjphpaf;f INrhNlhg;Gfisg; ngw ,aYk;. kUj;Jtk;> 
Ntshz;ik njhopw;rhiy kw;Wk; njhy;ypay; Ma;T Nghd;w gy;NtW Jiwfspy; fjphpaf;f 
INrhNlhg;Gfs; gad;gLfpd;wd.  
  
Ntshz;ik:  
fjphpaf;fg; gh];gu]; INrhNlhg; P – 32 gaph; cw;gj;jpia mjpfhpf;fg;gad;gLfpwJ. G+r;rpfs; 
kw;Wk; xl;Lz;zpfs; Nghd;w Ez;Zaphpfshy; Ntshz; cw;gj;jpg;nghUs;fs; nfl;Lg;Nghfhky; 
Ez;Zaphpfis mopj;J> Ntshz; cw;gj;jpg; nghUs;fisg; ghJfhf;fTk; fjphpaf;f 
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INrhNlhg;Gfs; gad;gLfpd;wd. Nrkpf;fg;gLk; rpytif jhdpaq;fis fjphpaf;fj;jpw;F 
cl;gLj;jp> mitfis ePz;l ehs;fSf;F mNj GJj; jd;ikNahL gad;gLj;jpl ,aYk;. 
rpwpjsT fjph;tPr;rpd; %yk; ntq;fhak;> cUisf;fpoq;F Mfpatw;iw mOfpg; Nghfhky; 
,Uf;fr; nra;aTk;> gUg;G tifj; jhdpaq;fisr; Nrkpg;Gf; fhyj;jpy; Kistplhky; 
ghJfhf;fTk; ,aYk;.  
 
kUj;Jtk;:  
fjphpaf;f INrhNlhg;Gfs; kUj;Jtj;Jiwapy; ,uz;L tiffspy; tifg;gLj;jg;gl;L gad; 
gLj;jg;gLfpwJ.  
 
1. Nehawpjy;   2. fjphpaf;fr; rpfpr;ir  
uj;jr; Row;rpapy; cs;s FiwghLfis mwpaTk;> vYk;Gfspy; tsh;rpij khw;wf; 
Fiwghl;bid mwpaTk;> %isapy; cs;s fl;bfis mwpaTk; fjphpaf;f INrhNlhg;Gfs; 
gad;gLfpd;wd. i`l;u[d;> fhh;gd;> iel;u[d; ry;gh; Nghd;w rpy fjphpaf;f INrhNlhg;Gfs; 
Neha;fisf; fz;lwpag; gad;gLfpd;wd.  

• fjphpaf;fr; Nrhbak; - 24(Na24) ,jaj;ij rPuhfr; nray;gl itf;f cjTfpwJ.  

• fjphpaf;f mNahbd; - 131 (I131)  Kd; fOj;Jf; foiyiaf; Fzg;gLj;j cjTfpwJ.  

• ,Uk;gpd; INrhNlhg;ghd ,Uk;G – 59 (Fe59) uj;jr; Nrhifia milahsk; fhzTk; 
Fzg;gLj;jTk; cjTfpwJ.  

• fjphpaf;fg; gh];gu]; - 32 (P32) Njhy; Neha;r; rpfpr;irapy; gad;gLfpwJ.  

• fjphpaf;ff; Nfhghy;l; - 60 (Co60) kw;Wk; jq;fj;jpd; INrhNlhg;ghd jq;fk; - 198 (Au198) 
Njhy;Gw;W Nehiaf; Fzg;gLj;jg;gad;gLfpwJ.  

• mWitr;rpfpr;irf;Fg; gad;gLk; rhjdq;fspy; fhzg;gLk; Ez; fpUkpfisf; 
fjphpaf;fj;jpd; %yk; ePf;fp J}a;ik nra;ag;gLfpwJ.  
 

njhopw;rhiy:  
njhopw;rhiyfspy; jahhpg;gpd;NghJ Vw;gLk; cw;gj;jpf; FiwghLfshd tphpry;fs; kw;Wk; 
frpTfisf; fz;lwpa fjphpaf;f INrhNlhg;Gfs; gad;gLfpd;wd. gy;NtW njhopw;rhiyfspy; 
thAf;fs;> jputq;fs; kw;Wk; jpz;kq;fspd; msTfisf; fz;lwpa fjphpaf;f %yq;fs; 
gad;gLfpd;wd.  
 

• thD}h;jpfspy; vLj;Jr; nry;yg;gLk; Rikfspy; ntb nghUs;fs; cs;sdth? 
vd;gjidf; fz;lwpa fypNghh;dpak; - 252 (Cf 252) gad;gLfpwJ.  

• gy;NtW njhopw;rhiyfspy; Gifia czUk; fz;Lzh;tpahf mkh;rpak; - 241 (Am241) 
INrhNlhg;Gfs; gad;gLfpd;wd.  
 

njhy;ypay; Ma;T:  
fjphpaf;ff; fhh;gd; taJ fzpg;G El;gj;ijg; gad;gLj;jp G+kpapd; taJ> gbkg; nghUs;fs;> 
goikahd Xtpaq;fs; kw;Wk; epidtplq;fs; Mfpatw;wpd; tajpid mwpag; gad;gLfpwJ. 
mjhtJ fhh;gd; taJ fzpg;G %yk; nghUs;fspy; nghjpe;Js;s fjphpaf;ff; fhh;gdpd; 
msitf; nfhz;L mtw;wpd; tajpidf; fzpf;fyhk;.  
 

ekJ G+kpapd; taJ vd;dntd;W njhpAkh? Njhuhakhf 4.54 × 109Mz;Lfs; (mjhtJ 45 
NfhbNa 40 ,yl;rk; Mz;Lfs;) mg;gbah?  
  
ghJfhg;G topKiwfs;:  
md;whlk; ePq;fs; #hpadplkpUe;J rpy ,aw;iff; fjhpaf;fq;fisg; ngWfpd;wPh;fs;. NkYk; kz; 
kw;Wk; ghiwfs;> tPl;L cgNahfg; nghUs;fshd njhiyf;fhl;rp> Ez;ziyr; #Nlw;wp miy 
Ngrp kw;Wk; kUj;Jt Jiwapy; gad;gLk; x fjph;fs; Mfpatw;wpypUe;J fjphpaf;fq;fs; 
ntspahfpd;wd. ,it kpff; Fiwe;j nrwpitg; ngw;Ws;sjhy; fLikahd ghjpg;Gfis 
Vw;gLj;Jtjpy;iy.  
 
mZf;fU Nrhjidfis tspkz;lyj;jpYk;> G+kpf;fbapYk; epfo;j;Jtjhy; ntspahFk; 
fjph;tPr;RfSk;> mZf;fU ciyapypUe;J ntspahFk; fjph;tPr;RfSNk kdpjd; cUthf;fpa 
,uz;lhtJ fjphpaf;f %ykhff; fUjg;gLfpwJ.  
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ftdf; FiwthfTk; Kiwapd;wpAk; fjphpaf;fg; nghUs;fis ifahs;tjhy;>kdpjh;fSf;Fj; 
jPq;fpid Vw;gLj;jf;$ba mghafukhdf; fjph;tPr;Rfs; ntspahfpd;wd. NkYk; ePz;l fhyk; 
fjphpaf;fq;fSf;F kpf mUfpy; gzp nra;Ak; xUthpd; cly;eyk; kpFe;j 
ghjpg;Gf;Fs;shtJld; kugpay; uPjpahfTk; ghjpf;fg;glf;$Lk;.  
 
mDkjpf;fg;gl;l msT:  
 
kdpj clypd; kPJ fjph;tPr;Rg; gLk;NghJ ghjpg;ig Vw;gLj;jhj fjph;tPr;rpd; ngUk msit 
gd;dhl;L fjphpaf;fg; ghJfhg;Gf; fofk; (ICRP) ghpe;Jiu nra;Js;sJ. 20 kpy;yp rpth;l; 
vd;gNj XH; Mz;bw;fhd fjphpaf;fg; ghjpg;gpd; ghJfhg;ghd msthFk;. ,jid uhz;l;[d; 
myfpy; Fwpg;gpLk; NghJ fjph;tPr;R xU thuj;jpw;F 100 kpy;yp uhz;l[d; vd;w mstpy; ,Uf;f 

Ntz;Lk;. fjph;tPr;Rg; ghjpg;G 100 R vd;wpUe;jhy; kpfTk; mghafukhd ghjpg;ghd uj;jg; 

Gw;WNehia (uj;jr; rptg;gZf;fspd; mopT) Vw;gLj;Jk;. fjph;tPr;Rg; ghjpg;G 600 R vd;w 
mstpy; ,Uf;Fk; NghJ ,wg;ig cz;lhFk;.  
 
 

madpahf;Fk; fjph;tPr;rpd; mstpidf; fz;lwpAk; rhjdk; NlhrpkPl;lh; MFk;. mZkpd; 
epiyak; mike;Js;s ,lq;fspy; fjphpaf;fk; ntspahFk; msit mt;tg;NghJ 
fz;lwpaTk; kUj;Jt epoYU njhopy;El;gj;jpYk; gad;gLfpwJ. X kw;Wk; fhkh (γ) 
fjph;fs; ntspahFk; gFjpfspy; gzpahw;WNthh; ifalf;f NlhrpkPl;liu mzpe;J 
nfhs;tjd; %yk; fjphpaf;f cl;fth; mstpid mwpe;J nfhs;s ,aYk;.  

 
jLg;G topKiwfs;:  
 
fjphpaf;fg; nghUs;fisj; jbkdhd fhhPar; Rth;fshy; Md nfhs;fydpy; itf;f Ntz;Lk;.  
 

• mghafukhd fjphpaf;fg;gFjpfspy; gzpGhpNthh; fhhPa ifAiwfisAk; 
fhhPaj;jpdhyhd NkyhiliaAK; fl;lhakhf mzpa Ntz;Lk;.  
 

• fjphpaf;fg; nghUs;fisf; ifahSk; NghJ czUtUe;Jtij jtph;f;f Ntz;Lk;.  
 

• fjphpaf;fg; nghUs;fis ,Lf;fpfs; my;yJ njhiyf;fl;Lg;ghl;L fUtp (remots) 
Mfpatw;iw gad;gLj;jp kl;LNk ifahsNtz;Lk;> Neubahf njhl;Lg; gad;gLj;jf; 
$lhJ.  
 

• NlhrpkPl;liu mzpe;J nfhs;tjd; %yk; fjphpaf;fj;jpidg; gad;gLj;JNthh; vLj;Jf; 
nfhs;Sk; fjphpaf;f mstpid mt;tg;NghJ mwpe;J nfhs;s ,aYk;;.  
 

mZf;fU ciy:  
 
mZf;fU ciy vd;gJ KOtJk; jw;rhh;Gila fl;Lg;gLj;jg;gl;l mZf;fU gpsT tpid 
eilngw;W kpd; cw;gj;jpr; nra;Ak; ,lkhFk;. 1942 ,y; mnkhpf;fhtpy; cs;s rpfhNfh efhpy; 
Kjy; mZf;fU ciy fl;lg;gl;lJ.  
mZf;fU ciyapd; tiffs;:  
 
cw;gj;jp ciy> Ntf cw;gj;jp ciy> mOj;j ePh;k ciy> fd mOj;j ePH;k ciy> nfhjp 
ePh; ciy> Fsp&l;lg;gl;l ePh;k ciy> Fsp&l;lg;gl;l thA ciy> mZf;fU ,izT ciy 
kw;Wk; ntg;g mZf;fU ciy Mfpait cyf mstpy; gad;ghl;by; cs;s rpy mZf;fU 
ciyfshFk;.  
 
mZf;fU ciyapd; gFjpf; $Wfs; (m) Kjd;ikahd ghfq;fs;:  
mZf;fU ciyapd; ,d;wpaikahj ghfq;fs; 1. vhpnghUs; 2. jzpg;ghd;fs; 3. fl;Lg;gLj;Jk; 
fopfs; 4. Fsph;tpg;ghd; kw;Wk; 5. jLg;Gr;Rth;  
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1. vhpnghUs;: gpsTf;Fl;gLk; nghUNs vhpnghUshFk;. mZf;fU ciyapy; nghJthfg; 
gad;gLk; vhpnghUs; ANudpak; MFk;.  
 

2. jzpg;ghd;: cah; Mw;wy; nfhz;l epA+l;uhd;fisf; Fiwe;j Mw;wy; nfhz;l 
epA+l;uhd;fshff; Fiwg;gjw;Fj; jzpg;ghd; gad;gLfpwJ. fpuh/igl; kw;Wk; fdePh; 
Mfpait nghJthfg; gad;gLk; jzpg;ghd;fshFk;.  
 

3. fl;Lg;gLj;Jk; fop: njhlh;tpidia epiy epWj;jp epA+l;uhd;fspd; vz;zpf;ifiaj; 
fl;Lg;gLj;Jtjw;fhfg; gad;gLtJ fl;Lg;gLj;Jk; fopahFk;. Nghuhd; kw;Wk; fhl;kpak; 
fopfNs ngUk;ghYk; fl;Lg;gLj;Jk; fopfshfg; gad;gLj;jg;gLfpd;wd. ,it 
epA+l;uhd;fis cl;ftUk; jpwd; ngw;wit.  

 
4. Fsph;tpg;ghd;: mZf;fU ciyapDs; cUthFk; ntg;gj;ij ePf;Ftjw;fhff; 

Fsh;tpg;ghd; gad;gLfpwJ. ,jpy; cUthFk; ePuhtpiaf; nfhz;L tpirahopia ,af;fp 
kpd; cw;gj;jp nra;ag; gad;gLfpwJ. ePh;> fhw;W kw;Wk; `Pypak; Mfpait rpy 
Fsptpg;ghd;fshFk;.  

 
5. jLg;Gr;Rth;: mghafukhd fjph;tPr;R Rw;Wg;Gwr; #oypy; guthky; jLj;J 

ghJfhg;gjw;fhj; jbkdhd fhhPaj;jyhd Rth; mZf;fU ciyiar; Rw;wp 
fl;lg;gLfpwJ.  

 
mZf;fU ciyapd; gad;fs;:  
mZf;fU ciyahdJ mjpf mstpy; kpd; cw;gj;jpf;fhfg; gad;gLfpwJ.  
 
gy tpjkhd gad;ghLfis cila fjphpaf;f INrhNlhg;Gfis cUthf;fg; gad;gLfpwJ.  
 
mZf;fU ,aw;gpay; Jiwapy; Ma;tpid Nkw;nfhs;tjw;fhfr; rpy mZf;fU ciyfs; 
gad;gLfpd;wd.  
 
gpsTf;F cl;glhj nghUl;fisg; gpsTf;F cl;gLk; nghUs;fshf khw;Wtjw;F cw;gj;jp 
ciyfs; gad;gLfpd;wd.  
 
,e;jpa mZkpd; epiyaq;fs;:  
 
1948 Mk; Mz;L Mf];L khjj;jpy; ,e;jpa mwptpay; Muha;r;rpj; Jiwahy; ,e;jpa mZrf;jp 
Mizak; (AEC) Kk;igapy; mikf;fg;gl;lJ. ,jd; jiytuhf lhf;lh; N`hkp [`hq;fph; 
ghgh Kjd; Kjypy; nghWg;G tfpj;Js;shh;. mZrf;jp Jiwapy; eilngWk; midj;J 
Ma;TfSk; ,e;j epWtdj;jpd; %yNk Nkw;nfhs;sg;gLfpwJ. ,j jw;NghJ ghgh mZ 
Muha;r;rp ikak; (BARC) vd miof;fg;gLfpwJ.  
 
,e;jpahtpd; cw;gj;jpapy;> mZ rf;jpahdJ Ie;jhtJ tskhf cs;sJ. jhuhg;G+h; 
mZkpd;epiyak; ,e;jpahtpd; Kjy; mZkpd;epiyakhFk;. kfhuh~;buh> uh[];jhd;> F[uhj;> 
cj;jpug;gpuNjrk;> fh;ehlfh Mfpa khepyq;fspy; jyh xU mZkpd; epiyaKk; jkpo;ehl;by; 
,uz;L mZkpd; epiyaq;fs; vd vO mZkpd;epiyaq;fs; cs;sd. jkpo;ehl;by; fy;ghf;fk; 
kw;Wk; $lq;Fsk; Mfpa ,uz;L ,lq;fspy; mZkpd; epiyaq;fs; mike;Js;sd. Mrpah 
kw;Wk; ,e;jpahtpy; fl;lg;gl;l Kjy; mZf;fU ciy mg;ruh MFk;. ,e;jpahtpy; jw;NghJ 22 
mZf;fU ciyfs; nray;ghl;by; cs;sd. kw;w rpy nray;gLk; mZf;fU ciyfs;  

• iru];  

• JUth 

• G+h;zpkh  
 

jPh;f;fg;gl;l fzf;F:  
fPo;f;fz;l mZf;fU tpidapypUe;J A, B, C kw;Wk; D Mfpatw;iwf; fhz;f.  
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jPh;T  

 
 
 
A vd;gJ My;ghj; Jfs;>B vd;gJ epA+l;uhd;>C vd;gJ GNuhl;lhd; kw;Wk; D vd;gJ vyf;l;uhd;.  
 
jPh;f;fg;gl;l fzf;F  
xU uhlhd; khjphpapypUe;J xU tpdhbapy; 3.7 × 103 GBq fjphpaf;fk; ntspahfpwJ vdpy; 
,r;rpijtpid fpA+hp myfhf khw;Wf.  
 xU fpA+hp = 3.7 × 1010 Bq (xU tpdhbapy; Vw;gLk; rpijT)  
 
jPh;T:  
  1 Bq = xU tpdhbapy; Vw;gLk; rpijT  
  xU fpA+hp = 3.7 × 1010 Bq  

   1 Bq = 
10

1

3.7 10
fpA+hp  

  3.7 ×103G Bq = 3.7 × 103× 109× 
10

1

3.7× 10
 

    = 100 fpA+hp  
 
jPh;f;fg;gl;l fzf;F:  

92U235XU My;gh rpijtpw;Fk; xU gPl;lh rpijtpw;Fk; cl;gLfpwJ. ,Wjpapy; Gjpjhfj; 
Njhd;Wk; cl;fUtpy; cs;s epA+l;uhd;fspd; vz;zpf;ifiaf; fhz;f.  
 
jPh;T  
 X kw;Wk; Y vd;gd My;gh kw;Wk; gPl;lh Jfs; ckpo;tpw;Fg; gpwF KiwNa 
 cUthFk; Gjpa jdpkq;fshFk;.  
 

    92U235 ⎯⎯⎯⎯→rpijT  90X231 + 2He4 

    90X231 ⎯⎯⎯⎯→rpijT  91Y231 + -1e0 
epA+l;uhd;fspd; vz;zpf;if = epiw vz; - mZ vz;  

     = 231 – 91 = 140  
 
jPh;f;fg;gl;l fzf;F:  
2 fp.fp epiwAila xU fjphpaf;fg; nghUshdJ mZf;fU ,iztpd; NghJ ntspahFk; 
nkhj;j Mw;wiyf; fzf;fpLf.  
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jPh;T:  
 tpidapd; NghJ epiwtO   m = 2 fpfp 
 xspapd; jpirNtfk;    c = 3 × 108kP tp-1 
 Id;];Bd; epiw Mw;wy;    
 rkd;ghL      E = mc2 
       E = 2 × (3 × 108)2  
           = 1.8 × 1017 J   
epidtpy; nfhs;f.  
 

• Gwj;J}z;Ljypd;wp jd;dpr;irahf eilngWk; fjphpaf;f ckpo;T ,aw;iff; fjphpaf;fk; 
vd;wiof;fg;gLfpwJ.  
 

• fpA+hp fjphpaf;fg; nghUshdJ xU tpdhbapy; ntspaplg;gLk; fjphpaf;fj;jpd; msT 3.7 × 
1010vdpy; mJ xU fpA+hp vdg;gLk;.  

  xU fpA+hp = 3.7 × 1010xU tpdhbapy; epfOk; rpijT  
 

• &jh;/Nghh;L Rd: fjphpaf;fg; nghUshdJ xU tpdhbapy; ntspaplg;gLk; fjphpaf;fr; 

rpijtpd; msT 106 vdpy; mJ xU &jh;/Nghh;L vd tiuaWf;fg;gLfpwJ.  

  1 Rd = 106xU tpdhbapy; epfOk; rpijT  
 

• fjphpaf;fj;jpd; gd;dhl;L myF 1 ngf;nfhuy;. xU tpdhbapy; ntspaplg;gLk; fjphpaf;fr; 
rpijtpd; msT xU ngf;nfhuy; vd tiuaWf;fg;gLfpwJ.  
 

• `Pypak; cl;fU (2He4) vd;gJ ,uz;L GNuhl;lhd;fs; kw;Wk; ,uz;L epA+l;uhd;fisf; 
nfhz;l My;ghj; Jfs; MFk;.  
 

• gPl;lhj; Jfs;fs; vd;gd vy;yh mZf;fspYk; mike;Js;s mbg;gilj;Jfs;fshd 

vyf;l;uhd;fs; 
0

1
( )e− MFk;.  

 

• epiyg;Gj; jd;ikaw;w jha; cl;fUtpypUe;J My;ghj; Jfis ckpo;e;J epiyg;Gj; 
jd;ikAs;s Nra; cl;fUthf khWk; mZf;fU rpijtpid My;ghr; rpijT 
vd;wiof;fpNwhk;.  
 

• epiyg;Gj; jd;ikaw;w jha; cl;fUtpypUe;J gPl;lhj; Jfis ckpo;e;J epiyg;Gj; 
jd;ikAs;s Nra; cl;fUthf khWk; mZf;fU rpijtpidg; gPl;lhr; rpijT 
vd;wiof;fpNwhk;.  
 

• fhkhj; Jfs;fs; vdg;gLgit /Nghl;lhd;fisf; nfhz;l kpd;fhe;j miyfshFk;.  
 

• fdkhd mZf;fUf;fs; gpsTw;W ,uz;L ,Nyrhd mZf;fUf;fshf khWk;NghJ mjpf 
msT Mw;wy; ntspahFk; epfo;T mZf;fU gpsT MFk;.  
 

• mZf;fUg; gpstpd; NghJ ntspahFk; ruhrhp Mw;wy; 200 MeV MFk;.  
 

• xU rpy fjphpaf;fj; jdpkq;fs; gpsTf;Fl;gLk; nghUs;fshf khw;wg;gLfpd;wd. ,it 
tsikg; nghUs;fs; vd;wiof;fg;gLfpd;wd. v.fh. ANudpak; - 238 Njhhpak; - 232 
G@l;Nlhdpak; - 240.  
 

• fl;Lg;gLj;jg;gl;l mZf;fU njhlh;tpidahdJ mZf;fU ciyapy; epiyepWj;jg;gl;l> 
fl;Lg;gLj;jg;gl;l Kiwapy; Mw;wiy ntspaplg; gad;gLfpwJ. 
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• ,uz;L ,Nyrhd mZf;fUf;fs; xd;wpize;J fdkhd cl;fUf;fshf khWk; epfo;T 
mZf;fU ,izT vd miof;fg;gLfpwJ.  
 

• #hpad; kw;Wk; tpz;kPd;fspy; eilngWk; mZf;fU ,izT my;yJ ntg;g mZf;fU 
,izT tpidNa xsp kw;Wk; ntg;g Mw;wypd; %ykhf cs;sJ.  

 

• ghJfhg;ghd fjph;tPr;rpd; msT xU thuj;jpw;F 100 kpy;yp uhz;l;[d; MFk;.  
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10th mwptpay;  
myF 7 

mZf;fSk; %yf;$WfSk; 
 
mwpKfk;  
 
ek;ikr; Rw;wpAs;sgUg;nghUs;fs; midj;Jk; mZf;fshy; Mditvd;gijehk; Kd; 
tFg;Gfspy; gbj;Js;Nshk;. Kjd; Kiwahffp.K. (ngh.M.K) 5k; E}w;whz;by; fpNuf;fj; 
jj;Jttpayhsh;fs; mZitg; gw;wpajq;fsJnfhs;ifiantspapl;ldh;. 
mth;fsJnfhs;ifahdJKw;wpYk; jj;Jtk; rhh;e;jNjad;wpmjw;Fve;jtpjmwptpay; 
mbg;gilAk; ,y;iy.  
 
[hd; lhy;ld; mZitg; gw;wpaKjy; mwptpay; Nfhl;ghl;bidntspapl;lhh;. lhy;ldpd; 
rpyNfhl;ghLfs; N[.N[. jhk;rd;>&jh;Nghh;L>ePy;];Nghh;> ~pNuhbQ;rh; (Schrodinger) 
Nghd;wgpe;ijamwptpay; mwpQh;fspd; Ma;Tfshy; jtWvdfz;lwpag;gl;lJ. 
mth;fsJMa;TKbTfspd; mbg;gilapy; lhy;ld; Nfhl;ghl;bd; Fiwfs; 
ePf;fg;gl;L‘etPdmZf;nfhs;if’vd;wNfhl;ghLKd; nkhopag;gl;lJ. etPdmZf; nfhs;iffspd; 
rpyKf;fpafUj;JUf;fs; gpd;gtUkhW.  
 

• mZvd;gJgpsf;ff; $baJfs; (vyf;l;uhd;>GNuhl;lhd; epA+l;uhd; fz;Lgpbg;Gf;Fg; gpwF) 
 

• xNujdpkj;jpd; mZf;fs; ntt;NtWmZepiwfisg; ngw;Ws;sd. (INrhNlhg;Gfspd; 
fz;Lgpbg;GfSf;Fg; gpwFv.fh. 17Cl35, 17Cl37)  
 

• ntt;NtWjdpkq;fspd; mZf;fs; xNumZepiwfisg; ngw;Ws;sd. (INrhghh;fspd; 
fz;Lgpbg;GfSf;Fg; gpwFv.fh. 18Ar40, 20Ca40)  

• mZitMf;fNth>mopf;fNthKbahJ. xUjdpkj;jpd; mZf;fiskw;nwhUjdpkj;jpd; 
mZf;fshfkhw;wKbAk;. (nraw;ifkhw;Wjdpkkhf;fy; Kiw)  
 

• mZthdJvspa KO vz;fspd; tpfpjj;jpy; ,Uf;fNtz;bamtrpakpy;iy. (v.fh. 
FSf;Nfh]; C6H11O6 C : H : O = 6 : 12 : 6 my;yJ1 : 2 : 1 kw;Wk; Rf;Nuh]; C12H22O11 C : 
H : O = 12 : 22 : 11  

 

• mZvd;gJNtjptpidapy; <LgLk; kpfr;rpwpaJfs;  
 

• xUmZtpd; epiwapypUe;Jmjd; Mw;wiyfzf;fplKbAk;. (E = mc2) 
 
etPdmZf;nfhs;ifahdJmZf;fspd; ,aw;gpay; kw;Wk; Ntjpapay; 
gz;GfSf;Fmbg;gilahJ. mZitg; gw;wpambg;gilf; fUj;JfisePq;fs; Kd; tFg;Gfspy; 
gbj;Js;sPh;fs;. jw;NghJmZitg; gw;wptphpthfghh;g;Nghk;.  
 
mZkw;Wk; mZepiw:  
ve;jxUnghUs; epiwkw;Wk; gUkidg; ngw;Ws;sNjh>mg;nghUs; gUg;nghUs; vdg;gLk;. 
gUg;nghUs;fspd; mbg;gilj; Jfs;fs;>mZf;fs; MFk;. ,e;jmZf;fNsgUg;nghUs;fspd; 
epiwf;Ff; fhuzk;. ePtdmZf;nfhs;ifapd; gbmZthdJvyf;l;uhd;>GNuhl;lhd;>epA+l;uhd; 
Nghd;wcgJfs;fisj; jd;Ds; nfhz;Ls;sJ. ,tw;wpy; GNuhl;lhd;fSk; epA+l;uhd;fSk; 
Fwpg;gpl;lj;jf;fepiwiag; ngw;Ws;sd. ,tw;Wld; xg;gpLk; NghJvyf;l;uhd;fspd; epiwkpfTk; 
FiwT. vdNtxUmZtpd; epiwf;FGNuhl;lhd;fSk; epA+l;uhd;fSNkfhuzkhfcs;sd. 
,jd;gbGNuhl;lhd;fs; kw;Wk; epA+l;uhd;fspd; $LjNyme;jmZtpd; “epiwvz;”vdg;gLk;.  
 
jdpj;jmZthdJkpfTk; rpwpaJ. vdNtmjd; epiwiaf; fzf;fpLtJkpfTk; rpukkhdJ. ehk; 
ngUknghUs;fspd; epiwiaf; fpuhk; kw;Wk; fpNyhfpuhkpy; fzf;fpLNthk;. mJNghymZtpd; 
epiwahdJ‘mZepiwmyfpdhy;’(amu) msf;fg;gLfpwJ.  
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fhh;gd; INrhNlhg;Gfspy; 6 GNuhl;lhd;fisAk; 6 epA+l;uhd;fisAk; ngw;Ws;sC – 12mZtpd; 
epiwapy; 12 ,y; xUgFjpNamZepiwmyFMFk;.  
 
(Fwpg;G: jw;fhyj;jpy; mZepiwiaf; Fwpg;gplamuvd;wFwpaPl;bw;Fgjpy; 
‘U’vd;wFwpaPLgad;gLj;jg;gLfpwJ. Vwj;jhoxUGNuhl;lhdpd; epiwmy;yJepA+l;uhdpd; 

epiwahdJ1 amuMFk;). 
 
xg;GmZepiw(RAM) 
 
mZvd;gJkpfr;rpwpajhf ,Ug;gjhy; mjDilaepiwiaNeubahff; fzf;fplKbahJ. 
vdNtKw;fhyj;jpy; mZepiwiaf; fzf;fpLtjw;F>mjNdhLnjhlh;Gilakw;nwhUjdpkj;jpd; 
epiwNahLxg;gpl;Lfzf;fpl;lhh;fs;. mth;fs; xNukhjphpahdepiwiaf; nfhz;l 
,uz;Lmy;yJmjw;FNkw;gl;lmZf;fisxNuNeuj;jpy; vLj;Jf; nfhz;L>mtw;wpy; xUjdpkj;jpd; 
mZepiwf;FFwpg;gpl;lkjpg;igmspj;Jmjidjpl;lmsthff; nfhz;L>mjDld; 
xg;gpl;Lkw;wjdpkq;fspd; mZepiwfisf; fzf;fpl;ldh;. 
,t;thWngwg;gl;lmZepiwxg;GmZepiwvdg;gLk;. Kjypy; i`l;u[d; mZtpd; 
epiwiajpl;lmsthff; nfhz;Lkw;wmZf;fspd; epiwfs; fzf;fplg;gl;ld. i`l;u[dpd; (1H1, 

1H2, 1H3) INrhNlhg; gz;Gfshy; gpd;dh; i`l;u[d; mZtpw;Fg; gjpy; Mf;rp[d; 
mZthdJjpl;lmsthfvLj;Jf; nfhs;sg;gl;lJ. jw;NghJ>mZepiw 12 nfhz;lfhh;gdpd; 
epiyj;jINrhNlhg;ghdC – 12INrhNlhg;ghdJxg;gPl;LmZepiwiaf; 
fzf;fpljpl;lmsthfvLj;Jf; nfhs;sg;gLfpwJ.  
 
xNuNeuj;jpy; vLj;Jf; nfhz;L>mtw;wpy; xUjdpkj;jpd; 
mZepiwf;FFwpg;gpl;lkjpg;igmspj;Jmjidjpl;lmsthff; nfhz;L>mjDld; 
xg;gpl;lkw;wjdpkq;fspd; mZepiwfisf; fzf;fpl;ldh;. 
,t;thWngwg;gl;lmZepiwxg;GmZepiwvdg;gLk;. Kjypy; i`l;u[d; mZtpd; 
epiwiajpl;lmsthff; nfhz;Lkw;wmZf;fspd; epiwfs; fzf;fplg;gl;ld. i`l;u[dpd; (1H1, 

1H2, 1H3) INrhNlhg; gz;Gfshy; gpd;dh; i`l;u[d; mZtpw;Fg; gjpy; Mf;rp[d; 

mZthdJjpl;lmsthfvLj;Jf; nfhs;sg;gl;lJ. jw;NghJ>mZepiw12nfhz;lfhh;gdpd; 

epiyj;jINrhNlhg;ghdC – 12INrhNlhg;ghdJxg;gPl;LmZepiwiaf; 
fzf;fpljpl;lmsthfvLj;Jf; nfhs;sg;gLfpwJ.  
 
xUjdpkj;jpd; xg;GmZepiwvd;gJmj;jdpkj;jpd; INrhNlhg;Gfspd; ruhrhpmZepiwf;Fk; C – 
12mZtpd; epiwapy; 1/12gq;fpd; epiwf;Fk; cs;stpfpjkhFk;. ,J‘Ar’vd;WFwpg;gplg;gLfpwJ. 
,jid‘jpl;lmZvil’vdTk; miof;fyhk;.  
 
xg;GmZepiw:  
 

( )rA =
C

xU jdpkj;jpd; INrhNlhg; Gfspd; ruhrhp mZ epiw

1xU - 12 d; mZ epiwapy;  gq; fpd; epiw 
12

 

mZepiwiaf; fzf;fplf;$baetPdKiwahd‘epiwepwkhiykhdp’Kiwapy; (mass 
Spectrometric method) C – 12jpl;lmsthfg; gad;gLj;jg;gLfpwJ. ngUk;ghyhdjdpkq;fspy; 
xg;GmZepiwahdJ KO vz;fisxl;bNacs;sjhy; fzf;fPl;bw;Fvspjhf KO 
vz;fshfkhw;wpNagad;gLj;JfpNwhk;. rpyjdpkq;fspd; xg;GmZepiwfs; gl;bayplg;gl;Ls;sJ.  
 
jdpkq;fspd; xg;GmZepiw (C – 12mstPL) 
 

jdpkk; FwpaPL Ar 
i`l;u[d; H 1 
fhh;gd; C 12 
iel;u[d; N 14 
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Mf;rp[d; O 16 
Nrhbak; Na 23 
nkf;dPrpak; Mg 24 
ry;gh; S 32 

 
Xg;GmZepiwvd;gJxUtpfpjk;>vdNtmjw;FmyF ,y;iy. xUjdpkj;jpd; 
mZepiwiafpuhkpy; Fwpg;gpLtjhff; nfhz;lhy; mjw;F‘fpuhk; 
mZepiw”vd;Wngah;.  
i`l;u[dpd; fpuhk; mZepiw= 1fp 
fhh;gdpd; fpuhk; mZepiw= 12fp 
iel;u[dpd; fpuhk; mZepiw= 14fp 
Mf;rp[dpd; fpuhk; mZepiw= 16fp 
 
 
Xg;GmZepiwvd;gJxUtpfpjk;>vdNtmjw;FmyF ,y;iy. xUjdpkj;jpd; 
mZepiwiafpuhkpy; Fwpg;gpLtjhff; nfhz;lhy; mjw;F‘fpuhk; 
mZepiw”vd;Wngah;.  
i`l;u[dpd; fpuhk; mZepiw 
fhh;gdpd; fpuhk; mZepiw 
ruhrhpmZepiw(AAM): 
xUjdpkj;jpd; mZepiwiavt;thWfzf;fpLtha;? ,tw;iwf; fzf;fpLtJvd;gJkpfTk; rpukk;. 
Vnddpy; jdpkq;fs; ,aw;ifapy; gyINrhNlhg;Gfspd; fyitahfcs;sd. 
xt;nthUINrhNlhg;Gk; jdpj;jdpmZepiwiaf; nfhz;Ls;sJ. jdpkj;jpd; mZepiwiaf; 
fzf;fpLk;NghJ ,e;jINrhNlhg;Gfisf; fzf;fpy; vLj;Jf; nfhs;tJmtrpak;.  
 
xUjdpkj;jpd; ruhrhpmZepiwvd;gJ ,aw;ifapy; 
fpilf;ff;f$bafzf;fplg;gl;lINrhNlhg;Gfspd; ruhrhpepiwiaf; Fwpg;gjhFk;.  
 
Mdhy; ,aw;ifapy; midj;JINrhNlhg;GfSk; xNumstpy; fpilg;gjpy;iy. mZepiwiaf; 
fzf;fpLk; NghJmidj;JINrhNlhg;Gfspd; epiwfs; kw;Wk; rjtPjmsTfs; 
Nghd;witfzf;fpy; vLj;Jf; nfhs;sg;gLfpwJ. vdpy;>ruhrhpmZepiwvd;why; vd;d? 
cjhuzkhf 9 amu mZepiwcs;sINrhNlhg;G 50 tpOf;fhLk; 10 amu 
mZepiwcs;sINrhNlhg;G 50 tpOf;fhLk; vLj;Jf; nfhs;sg;gl;lhy; 
mjDilaruhrhpmZepiwfPo;fz;lthWfzf;fplg;gLfpwJ.  
 
ruhrhpmZepiw:  
 
= (1 tJINrhNlhg;gpd; epiw× 1 tJINrhNlhg;gpd; rjtPjmsT+ (2tJ INrhNlhg;gpd; epiw× 
2tJ INrhNlhg;gpd; rjtPjmsT)  
vdNtnfhLf;fg;gl;ljdpkj;jpd; ruhrhp 

 mZepiw= 
50 50

(9 ) (10 )
100 100

=  +   

   = 4.5 + 5 = 9.5 amu  
 
(Fwpg;G: fzf;fpLk; NghJtpOf;fhl;bid>jrkkhfkhw;wpfzf;fplNtz;Lk;. cjhuzkhf 50 
tpOf;fhLvd;gij50/100 (m) 0.50vd;wthWfzf;fpy; vLj;Jf; nfhs;sNtz;Lk;) 
 
jdpkthpirml;ltizapy; Fwpg;gplg;gl;Ls;sjdpkq;fspd; 
mZepiwvd;gJruhrhpmZepiwahFk;. rpyNeuq;fspy; mZvilvd;gJruhrhpmZepiwiaf; 
Fwpg;gjhFk;. jdpkthpirml;ltizapd; ngUk;ghyhdjdpkq;fspd; mZepiwvd;gJKO 
vz;fshf ,Ug;gjpy;iyvdmwpag;gLfpwJ. cjhuzkhfjdpkthpirml;ltizapy; fhh;gdpd; 
mZepiw12.00 amuvd;gjw;Fgjpyhf12.01 amuvd;WnfhLf;fg;gl;Ls;sJ. ,jw;Ffhuzk; 

fhh;gdpd; mZepiwiaf; fzf;fpLk;NghJC – 12kw;Wk; C – 13 d; INrhNlhg;Gfs; fzf;fpy; 
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vLj;Jf; nfhs;sg;gLfpd;wd. fhh;gd; - 12kw;Wk; fhh;gd; - 13Mfpatw;wpd; ,aw;ifguty;fs; 

KiwNa98.90%kw;Wk; 1.10%MFk;. fhh;gdpd; ruhrhpmZepiwfPo;f;fz;lthWfzf;fplg;gLfpwJ.  
 
fhh;gdpd; ruhrhpmZepiw 

98.9 1.1
(12 ) (13 )

100 100
=  +   

= (12 × 0.989) + (13 × 0.011)  
= 11.868 + 0.143 = 12.011 amu 

 
,jpypUe;Jfhh;gdpd; mZepiw12 amuvd;gJfhh;gd; INrhNlhg;Gfspd; 
ruhrhpmZepiwNajtpu>jdpj;jfhh;gdpd; mZepiwmy;y.  
 
rpyjdpkq;fspd; mZepiwfs;:  
 

mZvz; ngah; FwpaPL mZepiw 
1 i`l;u[d; H 1.008 
2 `Pypak; He 4.003 
3 ypj;jpak; Li 6.941 
4 nghpypak; Be 9.012 
5 Nghuhd; B 10.811 

 
ruhrhpmZepiwiaf; fzf;fpLjy;: 
 
v.fhfzf;F 1 : G+kpapd; Nkw;gug;Gkw;Wk; kdpjclypy; mjpfkhff; fhzg;glf;$bajdpkk; 
Mf;rp[d;.  %d;Wtifahdepiyj;jINrhNlhg;Gfspd; fyitahfcs;sJ.  
 
Mf;rp[dpd; INrhNlhg;Gfs;  

 
INrhNlhg;  epiw % guty; 

8O16 15.9949 99.757 

8O17 16.9991 0.038 

8O18 17.9992 0.205 
 
Mf;rp[dpd; mZepiw 
   = (15.9949 × 0.99757) + (16.9991 × 0.00038)  
   + (17.9992 × 0.00205)  
   = 15.999 amu. 
v.fh. fzf;F 2 : ,aw;ifapy; jdpkk; Nghuhd; vd;gJNghuhd; - 10 (5  +GNuhl;lhd;fs; 
5epA+l;uhd;fs;) kw;Wk; Nghuhd; - 11 (5GNuhl;lhd;fs; 6epA+l;uhd;fs;) Mfpatw;wpd; 

fyitahfcs;sJ. B – 10 d; rjtPjguty; 20MfTk; B – 11 d; rjtPjguty; 80 MfTk; 
cs;sJ. vdpy; Nghuhdpd; ruhrhpepiwfPo;fz;lthWfzf;fplg;gLfpwJ.  
 Nghuhdpd; mZepiw 

   
20 80

(10 ) (11 )
100 100

=  +   

   = (10 × 0.20) + (11 × 0.80)  
   = 2 + 8.8 
   = 10.8 amu  
 
%yf;$W kw;Wk; %yf;$W epiw:  
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ke;jthAf;fisj; jtpungUk;ghyhdjdpkq;fspd; mZf;fshdJmNjjdpkj;jpd; 
mZf;fSlNdhmy;yJgpwjdpkq;fspd; mZf;fSlNdh ,ize;Njfhzg;gLk;. ,jw;F 
%yf;$W vd;Wngah;. ,uz;Lmy;yJmjw;FNkw;gl;lmZf;fs; 
mitfSf;fpilNaahdxUtYthdNtjpf;fth;r;rptpirahy; (Ntjpg;gpizg;ghy;) 
xd;wpize;JcUthff; $baJ>xU %yf;$W MFk;.  
 
%yf;$Wfspd; tifg;ghLfs;:  
 
,uz;Lmy;yJmjw;FNkw;gl;lxNujdpkj;jpd; mZf;fNshmy;yJntt;NtWjdpkq;fspd; 
mZf;fNshkhwhtpfpjtpjpg;gb>xUFwpg;gpl;ltpfpjj;jpy; xd;wpize;JcUthtNj %yf;$W 
vdg;gLk;. MfNt %yf;$W vd;gJjdpkkhfNthmy;yJNrh;kkhfNth ,Uf;fyhk;. xU 
%yf;$whdJxNujdpkj;jpd; mZf;fshy; cUthf;fg;gl;lhy; mJxj;jmZ %yf;$W 
vdmiof;fg;gLk;. xU %yf;$whdJntt;NtWjdpkq;fspd; mZf;fshy; cUthf;fg;gl;lhy; 
mJNtw;wZ %yf;$W vdmiof;fg;gLk;. %yf;$wpy; cs;smZf;fspd; 
vz;zpf;ifNamk;%yf;$wpd; ‘mZf;fl;Lvz;”MFk;.  
 
%yf;$Wfspd; tifg;ghLfs;  
 

mZf;fl;Lvz; mZf;fspd; 
vz;zpf;if 

ngah; 

1 1 XuZ 

2 2 <uZ 

3 3 %tZ 

>3 >3 gymZ 

 
cjhuzkhfMf;rp[id vLj;Jf; nfhs;Nthk;. Mf;rp[d; thAMr;rp[d; (O2)>XNrhd; (O3)Mfpa 

,uz;LGwNtw;Wiktbtq;fisf; nfhz;lJ. xUMf;rp[d; (O2)%yf;$wpy; ,uz;LMf;rp[d; 
mZf;fs; cs;sd. MfNtMf;rp[dpd; mZf;fl;Lvz; : 2>,jpy; ,uz;LmZf;fSk; 
xNukhjphpahf ,Ug;gjhy; ,J ‘xj;j<uZ %yf;$W’vdg;gLk;. xj;j<uZ %yf;$Wfshff; 
fhzg;gLk; gpwjdpkq;fshtd: i`l;u[d; (H2)>iel;u[d; (N2)kw;Wk; `hy[d;: (/g;@hpd; 

(F2)>FNshhpd; (Cl2)>GNuhkpd; (Br2)mNahbd; (I2). 
 
 

 
xUxNrhd; (O3) %yf;$wpy; %d;WMf;rp[d; mZf;fs; cs;sd. vdNtmJ‘xj;j %tZ 

%yf;$W’vdmiof;fg;gLfpwJ. xU%yf;$W %d;Wf;FNkw;gl;lmZf;fisf; nfhz;bUe;jhy; 
mJ‘gymZ %yf;$W’vdg;gLk;.  
 
cjhuzkhfi`l;u[d; FNshiuilvLj;Jf; nfhz;lhy; mJi`l;u[d; kw;Wk; FNshhpd; 
Mfpa ,uz;Lntt;NtWjdpkq;fspd; mZf;fshy; Mdit. vdNt ,jd; mZf;fl;Lvz; 2. 
,JNtw;W<uZ %yf;$W MFk;. mJNghyNtePh; %yf;$W ,U i`l;u[d; mZf;fisAk; 
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xUMf;rp[d; mZitAk; nfhz;lJ. vdNt,jd; mZf;fl;Lvz; 3. ,JNtw;W %tZ 
%yf;$W MFk;.  
 

 
xg;G %yf;$W epiw(RMM): 
 
%yf;$Wfs; midj;Jk; mZf;fshy; Mdit. Mjyhy; mjw;Fepiwcz;L. xUjdpkk; 
my;yJNrh;kj;jpd; %yf;$W epiwahdJC – 12mstPl;bidg; nghUj;Jmsf;fg;gLtjhy; 
mJxg;G %yf;$W epiwvdg;gLk;.  
 
xg;G %yf;$W epiwvd;gJxU %yf;$wpd; epiwf;Fk;>C – 12mZtpd; epiwapy; 1/12gq;fpd; 
epiwf;Fk; cs;stpfpjkhFk;.  
 
xU %yf;$wpd; xg;G %yf;$W epiwahdJmk;%yf;$wpy; cs;smidj;JmZf;fspd; 
xg;GmZepiwfspd; $LjYf;Fr; rkk;. 
 
 
xg;G %yf;$W epiwvd;gJxUtpfpjk;. vdNtmjw;FmyF ,y;iy. xUNrh;kj;jpd; 
%yf;$Wepiwiafpuhkpy; Fwpg;gpLtjhff; nfhz;lhy; mjw;Ffpuhk; 
%yf;$Wepiwvd;Wngah;.  
ePhpd; fpuhk; %yf;$W epiw= 18fp 
CO2 d; fpuhk; %yf;$Wepiw= 44fp 
NH3 d; fpuhk; %yf;$W epiw= 17fp 
HCl d; fpuhk; %yf;$Wepiw= 36.5fp 
 
xg;G %yf;$W epiwfspd; fzf;fPLfs;  
 
v.fh. fzf;F 1: ry;g;A+hpf; mkpyj;jpd; xg;G %yf;$W 
epiwahdJfPo;fz;lthWfzf;fplg;gLfpwJ. ry;g;A+hpf; mkpykhdJ ,uz;Li`l;u[d; 
mZf;fshYk; xUry;gh; mZthYk; ehd;FMf;rp[d; mZf;fshYk; MdJ.  
 
MfNt>ry;g;A+hpf; mkpyj;jpd; xg;G %yf;$Wepiw 
    = (2 × i`l;u[dpd; epiw) + (1 × ry;ghpd; epiw)  
    (4× Mf;rp[dpd; epiw)  

    = (2 × 1) + (1 × 32) + (4 × 16)  
    = 98 
mjhtJxUry;g;A+hpf; mkpyj;jpd; %yf;$WepiwahdJ1/12gq;FC –12 mZtpd; 

epiwiatpl98klq;FmjpfkhdJ.  
 
v.fh: fzf;F 2 : ePhpd; xg;G %yf;$W epiwfPo;fz;lthWfzf;fplg;gLfpwJ. ePh; %yf;$whdJ 
2 i`l;u[d; mZitAk; 1 Mf;rp[d; mZitAk; nfhz;Ls;sJ.  
 
ePhpd; xg;G %yf;$W epiw 
    = (2 × i`l;u[dpd; epiw) + (1 Mf;rp[dpd; epiw) 
    = (2 × 1) + (1 × 16) 
    = 18 
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xUePH %yf;$wpd; epiwahdJ1/12gq;FC – 12mZtpd; epiwiatpl18 klq;FnghpaJ.  
 
%yf;$WfSf;fpilNaahdNtWghL:  
mZf;fs;> %yf;$WfSilambg;gilj; Jfs;fshf ,Ue;jNghjpYk; ,itapuz;Lk; 
gygz;Gfspy; NtWgLfpd;wd. mZf;fSf;Fk; %yf;$WfSf;Fkhdgy;NtWNtWghLfs; 
njhFf;fg;gl;Ls;sd.  
 
mZf;fs; kw;Wk; %yf;$WfSf;F ,ilNaahdNtWghLfs;  
 

mZf;fs; %yf;$Wfs; 
xUjdpkj;jpd; 
kpfr;rpwpagFjpmZMFk; 

Jdpkk; my;yJNrh;kj;jpd; kpfr; 
rpwpagFjp %yf;$W MFk;. 

ke;jthAf;fisj; jtpu Vida 
mZf;fs; jdpj;jepiyapy; 
,Ug;gjpy;iy 

%yf;$Wfs; jdpj;jepiyapy; 
,Uf;Fk;. 

ke;jthAf;fisj; jtpu Vida 
mZf;fs;  

%yf;$Wfs; 
tpidj;jpwd;Fiwe;jit 

mZf;fspy; Ntjpg; gpizg;Gfs; 
,y;iy 

%yf;$Wfspy; Ntjpg; gpizg;Gfs; 
cs;sd. 

 
Nkhy; fUj;J:  
,Jtiuehk; gUg;nghUs;fspy; cs;sjdpj;jmZf;fs; kw;Wk; %yf;$Wfisg; gw;wpg; 
gbj;Njhk;. mZepiwmyfhdJjdpkq;fspd; mZepiwfSf;F 
,ilNaahdxUxg;gPl;Lkjpg;gpidtoq;FfpwJ. Mdhy; mZf;fs; 
kpfr;rpwpaepiwianfhz;bUg;gjhy;>mZepiwmyiff; 
nfhz;LngUkvz;zpf;ifapyhdmZf;fspd; epiwiaf; fzf;fpLtJvd;gJrhpahdKiway;y. 
ehk; ngUkkhjphpfspd; vz;zpf;ifiamstplgy;NtWmstpLk; KiwfisVw;fdNttof;fj;jpy; 
nfhz;Ls;Nshk;. cjhuzkhfN[hb (2 cUg;gbfs;) kw;W; l[d; (12 cUg;gbfs;) 
Nghd;witmidtUf;Fk; ed;Fnjhpe;jmyFfs; MFk;. 
mJNghymjpfvz;zpf;ifnfhz;lmZf;fs; kw;Wk; %yf;$Wfisf; 
Fwpg;gpLtjw;FxUrpwpg;GmyFNjitg;gl;lJ. vdNtNtjpapayhsh;fs; mZf;fisAk; 
%yf;$WfisAk; mstpLtjw;F‘Nkhy;’vd;wmyifg; gad;gLj;Jfpd;wdh;. ,q;FNkhy; 
vd;wnrhy; Jfs;fspd; vz;zpf;ifiakl;LNkFwpg;gpLfpwJ.  
 
SImstPl;LKiwapy; xUNkhy; vd;gJfhh;gd; - 12 (C – 12)INrhNlhg;gpd; 12fp 
(my;yJ0.012fp.fp) epiwapy; cs;smZf;fspd; vz;zpf;iff;Fr; rkkhdmbg;gilJfs;fis 

(mZf;fs;> %yf;$W kw;Wk; gpw) nfhz;lnghUspd; msTMFk;. 12 fpepiwnfhz;l C – 12 
INrhNlhg;gpy; cs;smZf;fspd; vz;zpf;ifNrhjidKiwapy; eph;zak; nra;ag;gl;Ls;sJ. 
,J ,j;jhypamwptpay; mwpQh; mtfhl;Nuhvd;gtuhy; Kd;nkhopag;gl;ljhy; mtuJngahpNyNa 
'mtfhl;Nuhvz;' vdmiof;fg;gLfpwJ. ,jd; kjpg;G6.023 × 1023MFk;. MfNtxUNkhy; 

vd;gJ6.023 ×1023Jfs;fshy; (%yf;$Wfshy;) MdJ>cjhuzkhf5 Nkhy; Mf;rp[d; 

%yf;$Wfspy; 5 × 6.023 × 1023%yf;$Wfs; cs;sd.  

 
Nkhy; jj;Jtk;: 
 
Nkhy; vd;gjidvz;zpf;ifmyfhfg; gad;gLj;jp %yf;$Wfspd; epiwkw;Wk; 
gUkidfzf;fpLk; KiwNaNkhy; jj;Jtk; MFk;.  
 
Nkhy;fspd; 
vz;zpf;ifahdJfpilf;fg;ngw;wfPo;fz;lgy;NtWtifahdjuTfspypUe;Jgpd;tUkhWfzf;fplg;g
LfpwJ.  
 

• mZf;fspd; Nkhy;fspd; vz;zpf;if 

• %yf;$Wfspd; Nkhy;fspd; vz;zpf;if 
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• thAf;fspd; Nkhy;fspd; vz;zpf;if (jpl;lntg;gmOj;jepiyapy; (S.T.P)jpl;lNkhyhh; 
gUkd; = 22.4ypl;lh;)  

• madpfspd; Nkhy;fspd; vz;zpf;if 
(Fwpg;G : jp.nt.m–jpl;lntg;gepiykw;Wk; mOj;jepiyvd;gJ273.15 Kkw;Wk; 1 
tspkz;lymOj;jj;ijf; Fwpf;Fk;) 
 

•  
xUmZtpd; Nkhy;: 
 
xUNkhy; mZvd;gJ6.023 × 1023mZf;fisf; Fwpg;gpLtjhFk;. ,Jme;jmZtpd; fpuhk; 
mZepiwf;Fr; rkk;.  
 
cjhuzkhfxUNkhy; Mf;rp[d; mZvd;gJ6.023 × 1023Mf;rp[d; mZf;fisf; nfhz;lJmjd; 
fpuhk; mZepiw 16 fp.  
 
xUNkhy; %yf;$W vd;gJ6.023 × 1023%yf;$WfisFwpg;gpLtjhFk;. ,Jme;j %yf;$wpd; 
fpuhk; %yf;$Wepiwf;Fr; rkk;.  
 
cjhuzkhfxUNkhy; %yf;$W Mf;rp[d; vd;gJ6.023 × 1023Mf;rp[d; %yf;$Wfisf; 
nfhz;lJ. mjd; fpuhk; %yf;$W epiw 32 fp.  
 
Nkhyhh; gUkd;: 
 
jpl;lntg;gmOj;jepiyapy; (S.T.P)xUNkhy; thAthdJ22.4ypl;lh; 
my;yJ22400kpypgUkidMf;fpukpf;Fk;. ,JNkhyhh; gUkd; vdTk; miof;fg;gLk;. 
 
Nkhy;fspd; vz;zpf;ifiaf; fzf;fpLk; gy;NtWKiwfs;:  

Nkhy;fspd; vz;zpf;if= 
epiw

 
mZ epiw

 

    = 
epiw

 
%yf;$Wepiw

 

    = 
 23

mZf;fspd; vz;zpf;if

6.023  10
 

    = 
 23

%yf;$Wfspd; vz;zpf;if
 

6.023  10
 

 

 
rjtPj ,iaG :  
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ehk; ,Jtiu>nfhLf;fg;gl;lgUg;nghUs;fspy; cs;sJfs;fspd; vz;zpf;ifiag; gw;wpg; 
gbj;Njhk;. Mdhy; ngUk;ghyhdNeuq;fspy; Nrh;kq;fspy; cs;sFwpg;gpl;ljdpkq;fspd; rjtPj 
,iaGNjitg;gLfpwJ.  
 
Nrh;kq;fspd; rjtPj ,iaGvd;gJ 100 fpNrh;kj;jpy; cs;sxt;nthUjdpkj;jpd; epiwiaf; 
Fwpg;gjhFk;. cjhuzkhfePhpy; cs;si`l;u[d; kw;Wk; Mf;rp[dpd; rjtPj 
,iaigfPo;fz;lthWfzf;fplyhk;.  
 
jdpkj;jpd; epiwrjtPjk;:  

   100
Nrh; kj;jpy; cs;s xU Fwpg; gpl; l jdpkj;jpd; epiw
 

Nrh; kj;jpd; %yf;$W epiw
 

 ePhpd; %yf;$W epiwH2O = 2(1) + 16 = 18 fp 

i`l;u[dpd; rjtPj ,iaG= 
2

18
 × 100 = 11.11%  

Mf;rp[dpd; rjtPj ,iaG= 
16

18
 × 100 = 88.89% 

rjtPj ,iaghdJNrh;kq;fspd; tpfpjtha;ghLkw;Wk; %yf;$W tha;ghl;ilf; fz;lwptjpy; 
gad;gLfpwJ.  
 
rjtPj ,iaGfzf;fPLfs;:  
 
v.fh. fzf;F 1: kPj;Njdpy; cs;sjdpkq;fspy; rjtPj ,iaigfhz;f.  
 
CH4 d; %yf;$W epiw= 12 + 4 = 16 fp 

fhh;gdpd; rjtPj ,iaG = 
12

100 75%
16

 =  

i`l;u[dpd; rjtPj ,iaG = 
4

100 25%
16

 =  

 
mtfhl;NuhfUJNfhs;fs;:  
 
1811 ,y; mtfhl;Nuhvd;wmwptpay; mwpQh; %yf;$Wfspd; vz;zpf;iff;Fk; mtw;wpd; 
gUkDf;Fk; ,ilNaahdnjhlh;gpidntt;NtW #o;epiyfspy; 
fz;lwpe;JmtuJfUJNfhs;fisntspapl;lhh;.  
 
mtfhl;Nuh $w;wpd;gb>“khwhntg;gkw;Wk; mOj;jepiyapy; rkgUkDs;sthAf;fs; midj;Jk; 
rkmsTvz;zpf;ifapyhd %yf;$Wfisf; nfhz;bUf;Fk;” 

 
mtfhl;NuhfUJNfhs;fs;:  
 
1881 ,y; mtfhl;Nuhvd;wmwptpay; mwpQh; %yf;$Wfspd; vz;zpf;iff;Fk; mtw;wpd; 
gUkDf;Fk; ,ilNaahdnjhlh;gpidntt;NtW#o;epiyfspy; 
fz;lwpe;JmtuJfUJNfhs;fisntspapl;lhh;.  
 
mtfhl;Nuh $w;wpd;gb>“khwhntg;gkw;Wk; mOj;jepiyapy; rkgUkDs;sthAf;fs; midj;Jk; 
rkmsTvz;zpf;ifapyhd %yf;$Wfisf; nfhz;bUf;Fk;”. 
 
,jd;gbnfhLf;fg;gl;lthAf;fspd; gUkdhdJmt;thAtpd; %yf;$Wfspd; 
vz;zpf;iff;FNeh;tpfpjj;jpy; njhlh;Gilajhf ,Uf;Fk;. vdpy; ‘V’vd;gJgUkidAk; 
‘n’vd;gJthA %yf;$Wfspd; vz;zpf;ifiaAk; Fwpg;gjhff; nfhz;lhy; mtfhl;Nuhtpjpg;gb 

    V α n  
V = khwpypхn  
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MfNt 1 ypi`l;u[dpy; cs;s %yf;$Wfspd; vz;zpf;if 1 ypMf;rp[dpy; cs;s 
%yf;$Wfspd; vz;zpf;iff;Frkkhf ,Uf;Fk;. ,jd;%yk; thAf;fspd; gUkdhdJmtw;wpd; 
%yf;$Wfspd; vz;zpf;iff;FNeh;tpfpjj; njhlh;Gnfhz;lJvd;gJnjspthfpwJ.  
 
tpsf;fk;: 
i`l;u[d; kw;Wk; FNshhpd; ,ize;Ji`l;u[d; FNshiuLcUthFk; tpidiavLj;Jf; 
nfhs;Nthk;. 
   H2 (thA)+ Cl2 (thA)→ 2HCl(thA) 
   1 gUkd; + 1 gUkd; → 2gUkd;  
mtfhl;Nuhtpjpg;gbxUgUkDs;sthAf;fs; midj;Jk; ‘n’vz;zpf;ifapyhd 
%yf;$Wfisngw;wpUf;Fk;. vdNt 
n %yf;$W + n %yf;$W 2 n %yf;$W  

n = 1vdpy;   
 1 %yf;$W + 1 %yf;$W → 2 %yf;$W  

  ½%yf;$W + ½ %yf;$W → 1 %yf;$W  

1 %yf;$W i`l;u[d; FNshiuLvd;gJ½ %yf;$W i`l;u[idAk; ½ %yf;$W 
FNshhpidAk; nfhz;lJ. ,jd;%yk; %yf;$Wfisgphpf;fKbAk; vd;gJnjspthfpwJ. 
,Jlhy;ldpd; mZf;nfhs;ifiaxj;jpUf;fpwJ.  
 
mtfhl;Nuhtpjpapd; gad;ghLfs;:  
 

1. Nf–Y}rhf; tpjpapidtpthpf;fpwJ.  
2. thAf;fspd; mZf;fl;Lvz;izf; fzf;fplcjTfpwJ.  
3. mtfhl;Nuhtpjpapidg; gad;gLj;jpthAf;fspd; %yf;$W tha;ghl;ilfzf;fplyhk;. 
4. %yf;$Wepiwf;Fk;>Mtpmlh;j;jpf;Fk; cs;snjhlh;igtUtpf;fcjTfpwJ.  
5. midj;JthAf;fspd; fpuhk; Nkyhh; gUkid (22.4 ypl;lh; jpl;lntg;gmOj;jepiyapy;) 

fzf;fpLtjpy; gad;gLfpwJ.  
 
Mtpmlh;j;jpf;Fk; xg;G %yf;$W epiwf;Fk; ,ilNaahdnjhlh;G:  
 

1. xg;G %yf;$W epiw (i`l;u[d; mstPL):  
xUthAmy;yJMtpapd; xg;G %yf;$W epiwvd;gJxU %yf;$W thAmy;yJMtpapd; 
epiwf;Fk; xUi`l;u[d; mZtpd; epiwf;Fk; ,ilNacs;stpfpjkhFk;.  

 
2. Mtpmlh;j;jp(V.D): 

khwhntg;gkw;Wk; mOj;jepiyapy; xUFwpg;gpl;lgUkDs;sthAmy;yJMtpapd; epiwf;Fk; 
mNjgUkDs;si`l;u[d; mZtpd; epiwf;Fk; cs;stpfpjNkMtpmlh;j;jpvdg;gLk;.  

Mtpmlh;j;jp(V.D) = 

jp.nt.m. epiyapy; Fwpg; gpl; l gUkDs;s thA (m) Mtpapd; epiw
 

mNj gUkDs;s i`l; u[d; mZtpd; epiw  

mtfhl;Nuhtpjpg;gbrkgUkDs;sthAf;fs; midj;Jk; rkmsTvz;zpf;ifapyhd 
%yf;$Wfisf; nfhz;bUf;Fk;.  
xUgUkDs;sthAtpy; ‘n’vz;zpf;ifapyhd %yf;$Wfs; cs;sjhff; nfhz;lhy;> 

Mtpmlh;j;jp (jp.nt.m) = 

 ' ' %yf;$W thA (m) Mtpapd; epiw
 

' ' %yf;$W i`l; u[dpd; epiw

n

n  

 ‘n’ = 1 vdf; nfhz;lhy;> 

 Mtpmlh;j;jp=

 1 %yf;$W thA (m) Mtpapd; epiw
 

1 %yf;$W i`l; u[dpd; epiw  

i`l;u[d;><uZ %yf;$W Mjyhy; 
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Mtpmlh;j;jp= 
 1 %yf;$W thA (m) Mtpapd; epiw

1 i`l; u[d; mZf;fspd; epiw
 

 
ehk; Mtpmlh;j;jpia %yf;$W epiwAld; fPo;fz;lthWnjhlh;GgLj;jyhk;.  

Mtpmlh;j;jp=
 1 %yf;$W thA (m) Mtpapd; epiw

1 i`l; u[d; mZf;fspd; epiw
 

xg;G %yf;$W epiw=
 1 %yf;$W thA (m) Mtpapd; epiw
 

1 i`l; u[d; mZtpd; epiw
 

rkd;ghLgjpypapl 

Mtpmlh;j;jp=
 xg; G %yf;$W thA epiw
 

2
 

FWf;NfngUf;f 
2 ×Mtpmlh;j;jp=thA (m) Mtpapd; xg;G %yf;$W epiw 

(m)  
xg;G %yf;$W epiw= 2× Mtpmlh;j;jp 
 
jPh;f;fg;gl;lfzf;Ffs; 
 

1. %yf;$W epiwfzf;Ffs;: 
fPo;fz;ltw;wpd; %yf;$W epiwiaf; fhz;f.  

 1. H2O  2. CO2  3. Ca3(PO4)2 
jPh;T 

1. H2O  
H d; mZepiw= 1, O-d; mZepiw= 16 
H2O d; %yf;$W epiw= (1 × 2) + (16 × 1) = 2 + 16 
H2O d; %yf;$W epiw= 18fp 
 

2. CO2 d;  

C d; mZepiw= 12>O-d; mZepiw= 16 
CO2 d; %yf;$W epiw=(12 × 1) + (16 × 1) = 2 + 16  
     = 12 + 32 
CO2d; %yf;$W epiw= 44fp 
 

3. Ca3(PO4)2 
Ca d; mZepiw= 40, P– d; mZepiw= 30> 
O d; mZepiw= 16 
Ca3 (PO4)2 d; %yf;$W epiw 

      = (40 × 3) + [30 + (16 × 4)] × 2 
      = 120 + (94 × 2)  
      = 120 + 188 
Ca3(PO4)2d; %yf;$W epiw= 308fp 

 
2. epiwkw;Wk; gUkidg; gad;gLj;jpNkhy;fisf; fzf;fpLjy;  

1. 46 fpNrhbaj;jpd; Nkhy;fisf; fzf;fpL. 

Nkhy;fspd; vz;zpf;if
46

23
=

 epiw

mZ epiw
= 2Nkhy;  

 
2. S.T.P ,y; 5.6 ypl;lh; Mf;rp[d;  
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Nkhy;fspd; vz;zpf;if
5.6

22.4
=

 gUkd;

Nkhyhh; gUkd;
= 0.25Nkhy;  

 
3. 12.046 × 1023,Uk;gpd; Nkhy;fisf; fzf;fpL.  

Nkhy;fspd; vz;zpf;if=
 mZf;fspd; vz;zpf;if

mtfhl; Nuh vz;
 

     
23

23

12.046 10

6.023 10




= 2 Nkhy;  

 
Nkhy;fspd; vz;zpf;ifapypUe;Jepiwiaf; fzf;fpLjy;  
 
1. 0.3 Nkhy; mYkpdpak; (Al d; mZepiw= 27)  

Nkhy;fspd; vz;zpf;if=
 epiw

mZ epiw
 

epiw=Nkhy;fspd; vz;zpf;if× mZepiw 

epiw= 0.3 × 27 = 8.1fp 
 

2. S.T.P ,y; 2.24 ypl;lh; SO2 

%yf;$W epiw32 + (16 × 2) = 32 + 32 = 64fp 

Nkhy;fspd; vz;zpf;if
2.24

22.4
=

 gUkd;

Nkhyhh; gUkd;
= 0.1Nkhy;  

 
3. 1.51 × 1023 %yf;$W ePh;  

ePhpd; %yf;$W epiw= 18fp 

Nkhy;fspd; vz;zpf;if=
 %yf;$Wfspd; vz;zpf;if

mtfhl; Nuh vz; 
 

   
23

23

1.51 10 1

6.023 10 4


=


= 0.25 Nkhy; 

epiw=Nkhy; × %yf;$W epiw 

epiw0.25 × 18 = 4.5fp 
   
4. 5 × 1023%yf;$W FSf;Nfh];  

FSf;Nfh]pd; %yf;$W epiw= 180fp 

 epiw
 %yf;$W epiw %yf;$Wfspd; vz;zpf;if

mtfhl; Nuh vz; 
 

 epiw=
23

23

(180 5 10 )

6.023 10

 


 = 149.43fp 

 
%yf;$Wfspd; vz;zpf;ifkw;Wk; mZf;fspd; vz;zpf;ifiaf; fzf;fpLjy; 
 

1. 11.2 ypCO2 ,y; cs;s %yf;$Wfspd; vz;zpf;ifiaf; fzf;fpL. 

Nkhy;fspd; vz;zpf;if=
11.2

22.4
=

 gUkd;
 
Nkhyhh; gUkd; 

= 0.5Nkhy;  

%yf;$Wfspd; vz;zpf;if=Nkhy;fspd; vz;zpf;if 

×mtfhl;Nuhvz; 

= 0.5 × 6.023 × 1023 = 3.011 × 1023%yf;$Wfs;  
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2. 1 fpjq;fj;jpy; cs;smZf;fspd; vz;zpf;ifiaf; fzf;fpL (Aud; mZepiw= 198fp) 

mZf;fspd; vz;zpf;if=
epiw mtfhl; Nuh vz;

mZ epiw 
 

mZf;fspd; vz;zpf;if= 
23

1 6.023 10 )

198

 
= 3.042 × 1021 

 
3. 54fpH2O ,y; cs;s %yf;$Wfspd; vz;zpf;ifahJ?  

%yf;$Wfspd; vz;zpf;if= 
epiw mtfhl; Nuh vz;

 %yf;$W epiw 
 

%yf;$Wfspd; vz;zpf;if= 
23

54 6.023 10

18

 
 = 18.069 × 1023 

 
4. 5 Nkhy; CO2y; cs;sfhh;gd; kw;Wk; Mf;rp[d; mZf;fspd; vz;zpf;ifiaf; fhz;f.  

• 1 Nkhy; CO2 ,y; 2Nkhy; Mf;rp[d; mZf;fs; cs;sJ. 

• 5 Nkhy; CO2 ,y; 10Nkhy; Mr;rp[d; mZf;fs; cs;sJ.  

mZf;fspd; vz;zpf;if=Nkhy;fspd; vz;zpf;if 

× mtfhl;Nuhvz;  

  = 10 × 6.023 × 1023= 6.023 × 1024Mf;rp[d; mZ 

• 1 Nkhy; CO2,y; 1 Nkhy; fhh;gd; mZf;fs; cs;sJ.  

• 5 Nkhy; CO2 ,y; 5 Nkhy; fhh;gd; mZf;fs; cs;sJ 

mZf;fspd; vz;zpf;if= Nkhy;fspd; vz;zpf;if 

× ×mtfhl;Nuhvz;  

   = 5 × 6.023 × 1023 = 3.011 × 1024fhh;gd; mZ 
Nkhyhh; gUkd; fzf;Ffs;  
fPo;fz;ltw;wpd; gUkidf; fzf;fpL:  

1. 2.5 Nkhy; CO2 

gUkd; =Nkhy;fspd; vz;zpf;if×Nkhyhh; gUkd;  
gUkd; 2.5 × 22.4 = 56ypl;lh;  
 

 
2. 12.046 ×× 1023 %yf;$W mk;Nkhdpah  

Nkhy;fspd; vz;zpf;if = 
%yf;$Wfspd; vz;zpf;if

 mtfhl; Nuh vz; 
 

    = 
23

23

12.046 10

6.023 10




= 2 Nkhy;  

gUkd; Nkhy;fspd; vz;zpf;if × Nkhyhh; gUkd;  
gUkd; = 2 × 22.4 = 44.8 ypl;lh;  
 

3. 14 fp iel;u[d; thA  

Nkhy;fspd; vz;zpf;if = 
14

28
= 0.5 Nkhy;  

gUkd; Nkhy;fspd; vz;zpf;if × Nkhyhh; gUkd;  
gUkd; = 0.5 × 22.4 = 11.2 ypl;lh;  

 
rjtPj ,iaG fzf;Ffs;  
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1. H2SO4y; cs;sS d; rjtPj ,iagpidf; fhz;f.  
H2SO4 d; %yf;$W epiw 

    = (1 × 2) + (32 × 1) + (16 × 4) 
= 2 + 32 + 64 = 98 fp 

 

ry;ghpd; rjtPj ,iaG=
ry; ghpd; epiw

 d; %yf;$W epiw 2 4H SO  
× 100 

ry;ghpd; rjtPj ,iaG=
32

100 32.65%
98

 =  

 
epidtpy; nfhs;f: 
 

• xj;j mZ vz;izAk; NtWgl;l epiw vz;fisAk; nfhz;lxNu jdpkj;jpd; ntt;NtW 
mZf;fs; INrhlhg;Gfs; vdg;gLk;. v.fh. 17Cl35, 17Cl37.  
 

• xj;jepiw vz;izAk; NtWgl;l mZ vz;fisAk; nfhz;l ntt;NtW jdpkj;jpd; 
mZf;fs; INrhghh;fs; vdg;gLk;. v.fh. (18Ar40, 20Ca40)  

 

• epA+l;uhd;fspd; vz;zpf;ifiaAk;> NtWgl;l mZvz;fisAk;> 
NtWgl;lepiwvz;fisAk; nfhz;l ntt;NtW jdpkq;fspd; mZf;fs; INrhNlhd;fs; 
vdg;gLk;. (6C13, 7N14). 

 

• xUjdpkj;jpd; xg;GmZepiwvd;gJmj;jdpkj;jpd; ruhrhpmZepiwf;Fk; C – 12mZtpd; 

epiwapy; 1/12gq;fpd; epiwf;Fk; cs;stpfpjkhFk;.  
 

• xUjdpkj;jpd; ruhrhpmZepiwvd;gJ ,aw;ifapy; fpilf;ff;$bamj;jdpkj;jpd; 
xt;nthUINrhNlhg;Gfspd; rjtPjgutiymjd; fZepiwahy; ngUf;fpf;fpilf;Fk; 
kjpg;Gfspd; $l;Lj;njhiff;Fr; rkkhFk;.  
 

• xg;G %yf;$W epiwvd;gJxU %yf;$wpd; epiwf;Fk;>C – 12mZtpd; epiwapy; 

1/12gq;fpd; epiwf;Fk; cs;stpfpjkhFk;.  
 

• mtfhl;Nuh $w;wpd;gb>“khwhntg;gkw;Wk; mOj;jepiyapy; rkgUkDs;sthAf;fs; 
midj;Jk; rkmsTvz;zpf;ifapyhd %yf;$Wfisf; nfhz;bUf;Fk;”.  
 

• khwhntg;gkw;Wk; mOj;jepiyapy; xUFwpg;gpl;lgUkDs;sthAmy;yJMtpapd; 
epiwf;Fk; mNjgUkDs;si`l;u[d; mZtpd; epiwf;Fk; 
cs;stpfpjNkMtpmlh;j;jpvdg;gLk;.  
 

• mZfl;Lvz; = %yf;$W epiw/mZepiw 
 

• xg;G %yf;$W epiw= 2 х Mtpmlh;j;jp 
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10th mwptpay;  

myF– 8  
jdpkq;fspd Mth;j;jd tifg;ghL 

 
 

etPdMth;j;jdml;ltiz:  
 
etPd Mth;j;jd tpjpapd; gb>jdpkq;fs;> mZvz; mjpfhpg;gpw;F Vw;whw;Nghy; etPd 
ml;ltizapy; thpirg;gLj;jg;gl;Ls;d. Ntjpapay; jdpkq;fs;> jq;fs; gz;GfisKiwNa 
czh;j;Jk; tifapy;> njhlh;fshfTk;> njhFjpfshfTk;>etPd Mth;j;jdml;ltizapy; 
thpirg;gLj;jg;gl;;Ls;sd. 118 jdpkq;fs; nfhz;l etPdMth;j;jd ml;ltiziaf; 
fhl;Lfpd;wJ. ;.  
 
njhlh;fspd; rpwg;;gk;rq;fs;  
 

• jdpkq;fspd; fpilkl;l thpirfs; njhlh;fshFk;. Mth;j;jd ml;ltizapy; nkhj;jk; 7 
njhlh;fs; cs;sd.  
 

• Kjyhk; njhlh; (mZvz; 1 kw;Wk; 2) ,j;njhlh; kpfr;rpwpa njhluhFk;. ,jpy; 
i`l;u[d; kw;Wk; `Pypak; vDk; 2 jdpkq;fNscs;sd.  

 

• ,uz;lhk; njhlh; (mZvz; 3 ypUe;J 10 tiu) ,J rpwpanjhluhFk;. ,jpy; ‘Li’ 
apypUe;J‘Ne’ tiu 8 jdpkq;fs; cs;sd.  
 

• %d;whk; njhlh; ,JTk; xUrpwpa njhluhFk;. (mZvz; 11 ypUe;J 18 tiu) ,jpy; 
‘Na’apypUe;J‘Ar’tiu 8 jdpkq;fs; cs;sd.  
 

• ehd;fhk; njhlh; (mZvz; 19 ypUe;J 36 tiu) ,J xUePz;lnjhluhFk;. ,jpy; 
‘K’apypUe;J>‘Kr’tiu> 18 jdpkq;fs; cs;sd. ,tw;wpy; 8 rhjhuz jdpkq;fSk;> 10 
,ilepiyj; jdpkq;fSk; cs;sd.  
 

• Ie;jhk; njhlh; (mZvz; 37 ypUe;J> 54 tiu) ,JTk; xUePz;lnjhluhFk;. ,jpy; 
RbapypUe;JXetiu 18 jdpkq;fs; cs;sd. ,tw;wpy; 8 rhjhuz jdpkq;fSk;> 10 
,ilepiyj; jdpkq;fSk; cs;sd. 
 

• Mwhk; njhlh; (mZvz; 55 ypUe;J 86 tiu) ,J kpfePz;l njhluhFk;. ,jpy; 
‘Cs’ypUe;J>‘Rn’ tiu32 jdpkq;fs; cs;sd. ,tw;Ws; 8 rhjhuz jdpkq;fs;> 10 
,ilepiyj; jdpkq;fs; kw;Wk; 14 cs;,ilepiyj; jdpkq;fs; (yhe;jidLfs;) 
vdMFk;.  
 

• Vohk; njhlh; (mZvz; 87 ypUe;J> 118 tiu) Mwhk; njhliug; Nghy> ,JTk; 32 
jdpkq;fs; nfhz;lJ. rkPgj;jpy;>ehd;Fjdpkq;fs; ml;ltizapy; IUPAC My; 
cl;gLj;jg;gl;ld.  
 

njhFjpfspd; rpwg;gk;rq;fs;:  
• Mth;j;jdml;ltizapy; NkypUe;J fPohf thpirg;gLj;jg;gl;l jdpkq;fs;>njhFjpfs; 

vdg;gLk;. ml;ltizapy; nkhj;jk; 18 njhFjpfs; cs;sd.  
 

• jdpkq;fspd; nghJthd rpwg;gpay;Gfis itj;J ntt;NtW FLk;gq;fshfj; 
njhFf;fg;gl;Ls;sd.  
 

• njhFjp 3-d; mq;fkhfj; jpfOk;>yhe;jidLkw;Wk; Mf;bizLfs; cs; ,ilepiyj; 
jdpkq;fs; vdmiof;fg;gLk;.  
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• G+[;[paj; njhFjpiaj; jtpu> kw;w njhFjpfspy; cs;s jdpkq;fspd; ntspf;$l;by;> 
xj;j vz;zpf;if cs;s vyf;l;uhd;fSk;> xj;j ,izjpwDk; ngw;wpUf;Fk;. 
vLj;Jf;fl;lhf> njhFjp 1y; cs;sjdpkq;fs; ntsp Mw;wy; kl;lj;jpy; xUvyf;l;uhd; 
kl;Lk; 1S1 ngw;wpUg;gjhy;> fhucNyhfj; jdpkq;fspd; ,izjpwd; 1 MFk;.  

 
 

 
 

• xj;j njhFjpapy; cs;s jdpkq;fs; xj;j vyf;l;uhd; mikg;Gfisg; ngw;W> xj;j 
Ntjpg;gz;GfNshL jpfOk;.  
 

• ,ay; gz;Gfshd> cUFepiy> nfhjpepiy kw;Wk; mlh;j;jp Mfpad rPuhf khWgLk;. 
 

• G+[;[paj; njhFjpj; jdpkq;fs;>epiyahdvyf;l;uhd; mikg;igntspf;$l;by; 
ngw;wpUg;gjhy;>tpidAwhjd;ikiag; ngw;wpUf;Fk;.  
 

Mth;j;jdgz;Gfspy; Vw;gLk; epfo;Tfs;:  
 
jdpkq;fspd; vyf;l;uhd; mikg;G>rPuhfepfOk; ,ay; kw;Wk; Ntjpapay; gz;Gfis 
tpsf;fcjTfpd;wd. jdpkthpirml;ltizapy; cs;s jdpkq;fspd; gz;Gfs;. Fwpg;gpl;lrPuhd 
,ilntspf;Fg; gpwFkPz;Lk; xNukhjphpapUf;Fk; epfo;T Mth;j;jd gz;Gvdg;gLk;.  
 
gz;Gfshd> mZ Muk;>madpMuk;>madpahf;Fk; Mw;wy;> vyf;l;uhd;>fth;jd;ik>vyf;l;uhd; 
ehl;lk; MfpadMth;j;jdj; gz;ig fhl;Lfpd;wd. etPdml;ltizahdJjdpkq;fspd; 
nghJg;gz;GfisAk;> njhFjpkw;Wk; njhlh;fspy; Vw;gLk; jdpkq;fspd; rPuhdkhw;wq;fisAk; 
mwpKfkhfhj jdpkq;fSf;Fk; kpfj; njspthfj; jUfpd;wJ. ,g;gFjpapy; gpd;tUk; Mth;;j;jd 
gz;Gfisg; gw;wpmwpayhk;.  
 
mZMuk;: 
 
xUmZtpd; Muk; vd;gJmjd; mZf;fUtpd; ikaj;jpw;Fk;> ,izfpwvyf;l;uhd; 
cs;sntspf;$l;bw;Fk; ,ilNaahd J}uk; vdtiuaWf;fg;gLk;. xUjdpj;jmZtpd; 
Muj;ij>NeubahfmstplKbahJ. ke;jthAf;fs; jtpu>tof;fkhfmZMuk; 
vd;gJnjhlh;GilamZf;fSf;ffpilNacs;sgpizg;gpd; jd;ikianghWj;J>rfg;gpizg;GMuk; 
my;yJcNyhfMuk; vd;wiof;fg;gLk;. mUfUNfcs;s ,uz;LcNyhfmZf;fspd; 
cl;fUf;fSf;F ,ilNacs;s J}uj;jpd; ghjpNacNyhfMuk; vdg;gLk;.  
 
 
1. cNyhfkw;wjdpkq;fspy;>cs;smZMuk; rfg;gpizg;GMuk; vd;wiof;fg;gLk;. 

xd;iwrfg;gpizg;ghy; gpizf;fg;gl;Ls;s ,uz;Lxj;jmZf;fspd; mZf;fUf;fSf;F 
,ilNa Md njhiytpd; ghjpasTrfg;gpizg;GMuk; vdg;gLk;. vLj;Jf;fhl;lhf>H2 

njhFjp 
vz; 

FLk;gk; 

1 fhu cNyhfq;fs;  
2 fhu kz; cNyhfq;fs;  

3 - 12 ,ilepiy cNyhfq;fs;  
13 Nghuhd; FLk;gk;  
14 fhh;gd; FLk;gk;  
15 iel;u[d; FLk;gk;  
16 Mf;]p[d; FLk;gk; (m) fhy;Nfh[d; 

FLk;gk; 
17 N`y[d;fs; 
18 ke;j thAf;fs; 
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%yf;$wpy;> ,uz;L \i`l;u[d; mZf;fUfSf;F ,ilapy; cs;s J}uk; 0.74A˚. ,jd; 
rfg;gpizg;GMukhdJ. 0.74/2 = 0.37A˚ vd;Wfzf;fplyhk;.  

 
jdpkthpir ml;ltizapy; cs;s jdpkq;fspd; mZ Muq;fisg; ghh;f;Fk; NghJ> ,UNtW 
epfo;Tfs; njspthFk;. njhlhpy;> ,lJGwj;jpypUe;J tyJGwkhf nry;ifapy;. jdpkq;fspd; 
mZMuq;fs; FiwAk;. Mdhy; njhFjpapy; NkypUe;J fPohf ,wq;Fk;NghJ mZ Muq;fs; 
mjpfhpf;Fk;. ,jd; fhuzj;ij fPo;f;fz;lthWmwpayhk;. njhFjpapy; NkypUe;J fPohf 
,wq;Fk;NghJ> ntspf;$L vz; mjpfhpf;Fk; ,jdhy;> ntspf;$l;bw;Fk; Mw;wy; kl;lj;jpw;Fk; 
mZf;fUtpw;Fk; ,ilg;gl;l J}uk; mjpfhpj;Jfth;r;rp tpirFiwe;J> cUtsTnghpjhff; 
fhzg;gLk;.  

 
khwhfnjhlhpy; ,lk; Gwj;jpypUe;J tyJGwkhf nry;ifapy;> Mw;wy; kl;lk; khWtjpy;iy. 
Mdhy; GNuhl;lhdpd; vz;zpf;ifmjpfhpj;J nry;Yk;. mjpfhpf;Fk; Neh;kpd; Rikf;F 
Vw;gvyf;l;uhd;fs; kPJs;sfth;r;rptpirmjpfhpg;gjhy; mZtpd; cUtmsT FiwfpwJ. mZ  
MukhdJ ypj;jpaj;jpypUe;J NghuhDf;F nry;Yk; NghJ vt;thW FiwfpwJ 

 
madpMuk;: 

 
xUmadpapd; fUikaj;jpw;Fk;>mt;tadpapd; vyf;l;uhd; jpus; Kfpy; kPJmjd; fUthy; 
fth;r;rptpirnrYj;j ,aYk; J}uj;jpw;Fk; ,ilNaahdnjhiyTmadpMuk; 
vdtiuaWf;fg;gLk;. xUmZthdJvyf;l;uhd;fis ,oe;Njh>Vw;NwhmadpahfkhWk;. vyf;l;uhd; 
,of;Fk; mZ>Neh;kpd; Rik ngw;W>Neh;kpd; madpvd;wiof;fg;gLk; vyf;l;uhidVw;Fk; 
‘mZ>vjph; kpd;Rikngw;W>vjph;kpd; madpvd;wiof;fg;gLk;. fiury;fspd; ,ay;GfisAk;. 
madpj;jpz;kq;fspd; tbtikg;GfisAk;>jPh;khdpf;f>madpfspd; cUtsTKf;fpakhFk;. Neh;kpd; 
madpahdJmjd; njhlh;GilamZittplcUtstpy; rpwpjhfTk;>vjph;kpd; madpahdJmjd; 
njhlh;GilamZittplcUtstpy; nghpjhfTk; fhzg;gLk;.  

 
cjhuzkhfypj;jpak; kw;Wk; Nrhbak; jq;fsJntspMw;wy; kl;lj;jpy; cs;sXh; vyf;l;uhid 
,oe;JNeh;kpd; madpfshfpd;wd. ,t;tadpfs;>jk; njhlh;GilamZf;fistplcUtpy; rpwpjhf 
,Uf;ff; fhuzk;>cl;fUtpw;Fk;>kPjKs;s cs; Mw;wy; kl;lvyf;l;uhd;fSf;Fk; 
,ilNacs;smjpffth;r;rptpirNafhuzk; MFk;. g;@hpd; kw;Wk; FNshhpd; 
jq;fsJntspf;$l;by; xUvyf;l;uhidVw;Wvjph;kpd; RikAilamadpfshfpd;wd. 
cl;fUthdJvjph;kpd; RikAilamadpfspy; cs;sntspf;$l;Lvyf;l;uhd;fspy; fhl;Lk; 
<h;g;GtpirahdJmNjjdpkj;jpd; eLepiymZtpy; fhl;LtijtplFiwT. MfNtmZMuj;jpy; 
fz;lJNghy>madpMuq;fSk; njhlhpy; 
,lg;Gwj;jpypUe;Jtyg;GwkhfFiwe;Jk;>njhFjpapy;>NkypUe;JfPohfmjpfhpj;Jk; fhzg;gLk;.  

 
madpahf;Fk; Mw;wy;:  

 
mb Mw;wy; epiyapy; cs;seL epiyj; jd;ikcilajdpj;jthAepiy mZxd;wpd; 
,izjpwd; $l;bypUe;J ,yFthfg; gpizf;fg;gl;Ls;s xUvyf;l;uhid ePf;fpNeh;kpd; 
madpahfkhw;Wtjw;F Njitg;gLk; Fiwe;jgl;r Mw;wy;>madpahf;Fk; Mw;wy; vdg;gLk;. ,ij 
madpahf;Fk; vd;jhy;gpvd;Wk; miof;fyhk;.  ,jd; myFKJ / mol. madpahf;Fk; Mw;wy; 
mjpfhpf;Fk; NghJ>vyf;l;uhidePf;FtJfbdkhfpd;wJ.  

 
njhlhpy; mZMuk; ,lk; Gwj;jpypUe;JtyJGwkhfnry;ifapy; 
Fiwtjhy;>vyf;l;uhidePf;f>mjpfMw;wy; Njitg;gLk;. MfNt>njhlhpy;> 
,lJGwj;jpypUe;JtyJGwk; nry;ifapy;>madpMf;Fk; Mw;wy; mjpfhpf;fpd;wJ. Mdhy; 
njhFjpapy; NkypUe;JfPohf ,wq;Fifapy;>mZtpd; cUtsTmjpfhpg;gjhYk;> 
,izjpwvyf;l;uhd;fs; ,yFthfgpizf;fg;gl;bUg;gjhYk;>madpahf;Fk; Mw;wy; kpfr; 
rpwpjsNtNjitg;gLk;. MfNt>njhFjpapy; NkypUe;JfPopwq;Fifapy; madpahf;Fk; Mw;wy; 
FiwAk; jd;ikngw;wpUf;Fk;.  

 
Fwpg;G:  

• Neh;kpd; Rik mjpfhpf;Fk; NghJNeh;kpd; madpapd; cUtsTFiwAk;.  
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• vjph;kpd;Rikmjpfhpf;Fk; NghJvjph;kpd; madpapd; cUtsTmjpfhpf;Fk;.  
 

vyf;l;uhd; ehl;lk;:  
xUjdpj;jeLepiycilathAepiymZxd;wpd; ,izjpwd; $l;by;>xUvyf;l;uhidNrh;j;J>mjd; 
vjph; kpd; RikAilamadpiacUthf;Fk; NghJntspg;gLk; Mw;wy; vyf;l;uhd; ehl;lk; 
vdg;gLk;.madpahf;Fk; Mw;wiyg; Nghy>vyf;l;uhd; ehl;lKk; njhlhpy; 
,lg;Gwj;jpypUe;J>tyg;Gwkhfmjpfhpj;Jk;>njhFjpapy; NkypUe;JfPohfFiwe;Jk; fhzg;gLk;.  

,jd; myFKJ/mol MFk;.  

A(g) + e-→ A-(g) + Mw;wy;  

CI(g) + e-→ CI-(g) +Mw;wy;  
 

vyf;l;uhd; fth;jd;ik:  
 
rfg;gpizg;gpy; gq;fplg;gl;Ls;svyf;l;uhd; ,izapidjd;idNehf;fpftUk; gz;G>vyf;l;uhd; 
fth;jpwd; vdg;gLk;. cjhuzkhfHCl %yf;$iwvLj;Jf; nfhs;Nthk;. i`l;u[d; kw;Wk; 
FNshhpd; mZf;fs; xUvyf;l;uhidgq;fpl;Lrfg;gpizg;gpidcUthf;Fk;. FNshhpd; 
mZtpw;Fvyf;l;uhd; fth;j;jd;ikmjpfk;. mjdhy;>gq;fPl;Lvyf;l;uhd;fisi`l;u[d; 
tpl>FNshhpd; mZjd;ikNehf;fp ,Oj;Jf; nfhs;Sk;. gpizg;GcilAk; 
NghJgpizvyf;l;uhd;>FNshhpDld; nrd;WH+kw;Wk; Cl-madpfs; cUthFk;. ,ijfPo;f;fhZk; 
glq;fspd; %yk; mwpayhk;.  
 
i`l;u[Df;Fk;>FNshhpDf;Fk; cs;sxg;gPl;Lvyf;l;uhd; fth;jd;ik:  
 
vyf;l;uhd; fth;j;jd;ikahdJfPo;f;fhZk; NrhjidKbTfshd>gpizg;GMw;wy;>madpahl;Fk; 
Mw;wy;>vyf;l;uhd; ehl;lk; Mfpatw;iwr; rhh;e;JmikAk;.  
 
vyf;l;uhd; fth;j;jd;ikiafzf;fpLtjpy;>ghypq; mstPLngUk; gq;fspf;fpd;wJ. ,jd; %yk;> 
xu %yf;$wpd; mZf;fSf;F ,ilapy; cs;sgpizg;gpd; jd;ikia 
(madpg;gpizg;Gmy;yJrfg;gpizg;G) mwpayhk;.  
 
rpyjdpkq;fspd; vyf;l;uhd; fth;j;jd;ikiaf; fPNofhz;f.  

F – 4.0, Cl – 3.0, Br – 2.8, I = 2.5, H = 2.1, Na = 1 
,UmZf;fSf;F ,ilNacs;svyf;l;uhd; fth;jd;iktpj;jpahrk; 1.7vd 
,Ue;jhy;>mg;gpizg;G50%madpj;jd;ikAk;>50%rfg;gpizg;Gj; jd;ikiaAk; ngw;wpUf;Fk;.  
 
mt;tpj;jpahrk; 1.7 I tplFiwthapd; mg;gpizg;Grfg;gpizg;ghFk;.  
 
tpj;jpahrkhdJ 1.7 I tplmjpfnkdpy; mg;gpizg;Gmadpg;gpizg;ghFk;.  
 
njhlhpy;> ,lg;gf;fj;jpypUe;Jtyg;gf;fkhfnry;Yk; NghJvyf;l;uhd; fth;jd;ikmjpfhpf;Fk;. 
Vnddpy; mZf;fUkpd;Rikmjpfhpf;Fk;NghJ>vyf;l;uhd; fth;r;rptpirmjpfkhFk;. njhFjpapy; 
NkypUe;JfPohf ,wq;Fifapy; vyf;l;uhd; fth;jd;ikFiwfpwJ. Vnddpy;>Mw;wy; kl;lj;jpd; 
vz;zpf;ifmjpfkhfpwJ.  
 

Mth;j;jdg; gz;G njhlhpy; khw;wk; njhFjpapy; khw;wk;  
mZMuk;  FiwfpwJ mjpfhpf;fpwJ 
MadpMuk; FiwfpwJ mjpfhpf;fpwJ 
madpahf;Fk; Mw;wy; Mjpfhpf;fpwJ FiwfpwJ 
vyf;l;uhd; ehl;lk;  mjpfhpf;fpwJ FiwfpwJ 
vyf;l;uhd; fth;j;jd;ik Mjpfhpf;fpwJ FiwfpwJ. 
 
cNyhftpay;: 
 
kdpjtho;Tntt;NtWcNyhfq;fSld; njhlh;GilaJ. md;whltho;tpaypy;>cNyhfq;fisehk; 
gad;gLj;JfpNwhk;. kdpjclypy; Nrhbak;>nghl;lhrpak;>fhy;rpak;> ,Uk;GKjyhdcNyhfq;fs; 
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,d;wpaikah ,lk; ngw;Ws;sd. ,t;TNyhfq;fspd; FiwghLfs; tsh;rpijkhw;wq;fisg; 
ghjpj;J>Neha;fs; cUthff; fhuzkhFk;. MfNt>cNyhfq;fs;>ek;tho;tpy; 
Kf;fpagq;Ftfpf;fpd;wd. ,g;gFjpapy;>cNyhftpay; %yk; cNyhfq;fs; 
vt;thWgphpj;njLf;fg;gLfpd;wdvd;gNjtpthpf;fyhk;.  
 
cNyhfq;fismtw;wpd; jhJf;fspypUe;Jgphpj;njLj;J> ,ay; kw;Wk; Ntjpapay; 
gz;GfSf;FVw;whw;Nghy; mtw;iwcNyhff; 
fyitfshfkhw;wp>ntt;NtWgad;ghl;Lf;Fcl;gLj;Jk; mwptpaNycNyhftpay; vdg;gLk;. 
cNyhftpaypd; nray;ghLfs; %d;Wgbfisf; nfhz;lJ.  
 

• jhJf;fismlh;g;gpj;jy; ,k;Kiwapd; %yk;>jhJf;fspy; cs;skhRf;fs; ePf;fg;gLfpd;wd.  
 

• cNyhfj;ijcUthf;fy; ,k;Kiwapy;>jhJtpy; ,Ue;JcNyhfk; gphpj;njLf;fg;gLfpwJ.  
 

• cNyhfj;ijJ}a;ikahf;fy; ,k;Kiwapy; cNyhfkhdJ J}a;iknra;ag;gLfpwJ.  
 
cNyhftpaypy; cs;sfiyr; nrhw;fs;  
 
fdpkq;fs;:xUfdpkk; vd;gJjdpNrh;kkhfNthmy;yJntt;NtWNrh;kq;fisr; Nrh;j;Jmlf;fpa 
$l;Lf; fyitahfNthGtpapy; fhzg;gLk;.  
 
jhJ: vf;fdpkj;jpypUe;J>cNyhfkhdJvspjpy;>rpf;fdkhf>nghpamstpy; 
gphpj;njLf;fKbfpwNjhmJNtjhJvdg;gLk;.  
 
cjhuzkhffspkz;Zk; (Al2O3.2SiO2.2H2O) ghf;irl;Lk; (Al2O3.2H2O) mYkpdpaj;jpd; 
fdpkq;fshFk;. Mdhy;>ghf;irl;bypUe;JmYkpdpak; 
,yhgfukhfgphpj;njLf;fKbtjhy;>ghf;irl;lhdJmYkpdpaj;jpd; jhJvd;Wk;>fspkz; mjd; 
fdpkk; vd;Wk; miof;fg;gLk;.  
 
Ruq;fcw;gj;jp:Gtpj; Njhl;bypUe;J>jhJf;fisg; gphpf;Fk; KiwNaRuq;fcw;gj;jpvdg;gLk;.  
 
jhJf;$sk; my;yJfhq;F: cNyhfj; jhJg;nghUl;fNshLfye;Js;skz; kw;Wk; ghiwj; J}s; 
khRf;fs; fhq;Fmy;yJjhJf;$sk; vdg;gLk;.  
 
,sf;fp:jhJTld; cs;skhRf;fis (fhq;F) cUfpLk; Nrh;kkhfkhw;wp>mijePf;fpljhJTld; 
Nrh;f;Fk; nghUNs ,sf;fpvdg;gLk;. v.fh>CaO(fhuj;jd;ikaJ)>SiO2(mkpyj;jd;ikaJ)  
 
frL:cNyhfj;ijg; gphpj;jypy;> ,sf;fpjhJf; $sj;Jld; tpidGhpe;JcUthf;Fk; 
tpisnghUNsfrLvdg;gLk;.  
   jhJf;$sk; + ,sf;fp→frL 
 
cUf;fpg;gphpj;jy;:tWj;jcNyhfMf;iril>cNyhfkhfcUfpaepiyapy;>khw;Wk; 
xUxLf;ftpidNacUf;fpg;gphpj;jy; MFk;. ,k;Kiwapy; fhq;Fvdg;gLk; khRf;fs;>Nrh;f;fg;gl;l 
,sf;fpahy; frlhfePf;fg;gLfpd;wd.  
 
jhJf;fisgphpj;njLf;Fk; Kiwfs; my;yJmlh;g;gpf;Fk; Kiwfs;:  
 
jhJf;fspd; ,ay;igg;nghWj;J>mtw;wpypUe;JcNyhfj;ijg; gphpj;njLf;Fk; 
KiwahdJehd;Ftifg;gLk;. cNyhfq;fspd; ntt;NtWjhJf;fs; gl;bayplg;gl;Ls;sJ.  
 
ed;F J}shf;fg;gl;ljhJf;fismlh;g;gpf;Fk; Kiwfs; fPo;f;fz;lthWmikfpd;wd.  
 
1. GtpaPh;g;GKiwapy; gphpj;jy;:  
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jj;Jtk;:jhJf;fSf;Fk;>jhJf; $sq;fSf;Fk;> ,ilapy; cs;smlh;j;jpNtWghL 
,k;Kiwapd; mbg;gilahFk;. Mf;irLjhJf;fs; ,k;Kiwapdhy; J}a;ikahf;fg;gLfpd;wd. 
v.fh. N`kill; Fe2O3(,Uk;gpd; JhJ)  
 
Kiw: ed;F J}shf;fg;gl;ljhJ>mjph;tilak; rha; jsj;jpd;Nky; nfhl;lg;gLk;. gpwFePh; 
mjd; Nky; gPa;r;rpmbf;fg;gLk;. ,dhy;>mlh;j;jpkpFjhJ J}s;fs; 
fPNojq;fptplNyrhdjhJf;$sq;fs; jz;zPuhy; fOtpePf;fg;gLfpd;wd.  

  
2. fhe;jKiwgphpg;G:  

 
jj;Jtk;:jhJf;fspd; fhe;jj;jd;ik>gphpj;jypd; mbg;gilahfmikfpwJ. 
jhJNthmy;yJjhJf;$sNkhfhe;jj; jd;ikngw;wpUg;gpd;> ,k;Kiwnray;gLj;jg;gLk;. v.fh. 
bd;];Nlhd; SnO2nts;sPaj;jpd; jhJ.  
 
Kiw:ed;FJ}shf;fq;g;gl;ljhJthdJ ,uz;LcNyhfcUisfSf;FCNlnry;Yk; 
,aq;Fngy;bd; %yk; nfhl;lg;gLfpd;wJ. ,t; cUisfspy; xd;Wfhe;jj; jd;ikAld; 
,Ug;gjhy;>fhe;jj; Jfs;fs;>fhe;jjd;ikAs;scUisahy; 
<h;f;fg;gl;Lfhe;jjd;ikaw;wJfs;fs; njhiytpy; nrwpe;Jgphpf;fg;gLk;.  
 

3. Eiukpjg;GKiw:  
 
jj;Jtk;:igd; Mapypd; %yk; jhJf;fisAk;>ePhpd; %yk; jhJf;$sq;fisAk; 
ve;jmstpw;Fvspjpy; <ug;gjk; Vw;wKbANkh>mJNt> ,k;Kiwapd; jj;JtkhFk;. 
NyrhdjhJf;fshd>ry;igLjhJf;fs;> ,k;Kiwapy; mlh;g;gpf;fg;gLfpd;wd. v.fh. [pq;f; 
g;sd;l; ZnS. 
 
Kiw:ed;F J}shf;fg;gl;ljhJthdJ>vz;nzAk;>ePUk; nfhz;lxUnghpanjhl;bapy; 
,lg;gl;L>mtw;wpd; Nky; ed;FmOj;jg;gl;lfhw;WnrYj;jg;gLfpd;wJ. jhJthdJvz;nzapd; 
%yk; <ug;gLj;jg;gl;LEiutbtpy;>jhJf;$sj;jpypUe;Jgphpf;fg;gLfpd;wJ. 
jhJthdJNyrhfcs;sjhy; mJEiutbtpy; ntspg;gug;gpw;Fte;JtpLk;. khRf;fs; mbapy; 
jq;fptpLk;. v.fh. [pq;f; g;sd;l; (ZnS) 
 

4. NtjpKiw:kpfJ}aepiyapy; cs;sjhJf;fismlh;gpj;jYf;F ,k;Kiwgad;gLj;jg;gLfpwJ.  
 
jhJthdJ:jFe;jNtjpg;nghUSld; tpidGhpanra;Jfiuar; nra;tjd; 
%yk;>fiuahjkhRf;fs; tbf;fl;lypd; %yk; gphpj;njLf;fg;gLfpd;wd. tbePh; 
jFe;jNtjpg;nghUSld; Nrh;f;fg;gl;L>tpidGhpe;JjhJtPo;gbthfkhWfpd;wJ. v.fh. ghf;irl; 
Al2O3. 2H2O (mYkpdpaj;jpd; Kf;fpajhJ)  
 

jkpo;ehl;by; fpilf;Fk; jhJf;fs;:  
 
Rz;zhk;Gf;fy; : Nfhit>flY}h;>jpz;Lf;fy;  
[pg;rk; : jpUr;rp>Nfhitkhtl;lq;fs;.  
ill;Nldpafdpkq;fs; : fd;dpahFkhp>ney;iykw;Wk; J}j;Jf;Fb 
FNuhikl; :Nfhit>Nryk; khtl;lq;fs;  
Nkf;dill;:jh;kGhp><NuhL>Nryk;>jpUtz;zhkiy 
lq;f;];ld; : kJiu>jpz;Lf;fy;  
 
cNyhfj;jpd; gz;Gfs;:  
,aw; gz;Gfs;:  
 
1. ,ay;Gepiy: vy;yhcNyhfq;fSk;>miwntg;gepiyapy; jplepiyapy; cs;sit. 

(nkh;Fhpkw;Wk; fhypak; jtpu) 
 

2. gsgsg;Gj; jd;ik: cNyhfq;fs; mjpfgsgsg;ghdit.  
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3. fbdjd;ik: mNdfcNyhfq;fs;>fbdjd;ikiaAk; typikiaAk; ngw;wit 
(Nrhbak;>nghl;lhrpak;>jtpu> ,it fj;jpahy; ntl;l ,aYk; nkd;ikngw;wit). 

 
4. cUFepiykw;Wk; nfhjpepiy: tof;fkhf>cNyhfq;fs; mjpcUFepiykw;Wk; 

nfhjpepiyiag; ngw;wpUf;Fk;. mjpfntg;gepiyapy; mitMtpahFk;. 
(fhypak;>nkh;Fhp>Nrhbak;>nghl;lhrpak; jtpu) 

 
5. mlh;j;jp: cNyhfq;fs; mjpfmlh;j;jpngw;wit. (Nrhbak; kw;Wk; nghl;lhrpak; jtpu ,it 

jz;zPh; tplmlh;j;jpFiwe;jit) 
 
6. fk;gpahfePSk; jd;ik: cNyhfq;fs; fk;gpahfePSk; jd;ikadit. 

mtw;iwcilf;fhky;>fk;gpahfePl;lKbAk;.  
 
7. jflhFk; jd;ik: cNyhfq;fs; jflhFk; jd;ikngw;wit. mjhtJ>mtw;iwve;jgpsTk; 

glhky;>mbj;jbj;Jjflhfkhw;wKbAk;.  
 
8. ntg;gk; kw;Wk; kpd;flj;Jk; jd;ik: cNyhfq;fs; ntg;gj;ijAk;>kpd;rhuj;ijAk; vspjpy; 

flj;Jk; jd;ikad. v.fh. nts;sp>jhkpuk; (lq;f];ld; jtpu) 
 
9. fiuAk; jd;ik: tof;fkhfcNyhfq;fs; jputfiug;ghd;fspy; fiuatjpy;iy.  
 
jhJf;fspd; tiffs;:  
 

Mf;irLjhJ fhh;gNdl; jhJ N`iyLjhJ ry;igLjhJ 

ghf;irl;(Al2O3.2H2O) khh;gps; (CaCO3) fpiuNahiyl; 
(Na3AlF6) 

fyPdh(PbS) 

Fg;iul; (Cu2O) khf;dirl;(MgCO3) /g;Sh;];ghh;(CaF2) ,Uk;Gigiul; 
(FeS2) 

N`kill;(Fe2O3) rpl;iul;(FeCO3) ghiwcg;G(NaCl) [pq;f; g;sd;l; 
(ZnS) 

 
cNyhfMf;irbypUe;JcNyhfj;ijg; gphpj;jy; 3 tifg;gLk;  
 
mjptpidgLk; cNyhfq;fs; rhjhuzkhftpidgLk; 

cNyhfq;fs; 
FiwthftpidgLk; 

cNyhfq;fs; 

Na, K, Ca, Mg, Al Zn, Fe, pb, Cu Ag, Hg  
cNyhfMf;irLcNyhfkhfkp
d;dhw; gFg;gpd; %yk; xLf;fk; 
milfpwJ 

cNyhfMf;irLcNyhfkhff
hh;gd; (CoKe)cjtpAld; 
NtjpxLf;fk; milfpwJ. 

nrQ;#Nlw;wprpijTWjyhy; 
cNyhfMf;irLcNyhfkhfx
Lf;fk; milfpwJ 

 
 
Ntjpapay; gz;Gfs;: 
 
,izjpwvyf;l;uhd;fs;: cNyhfmZf;fs; nghJthf 1> 2 my;yJ 3 
vyf;l;uhd;fisntsp$l;by; ngw;Ws;sd.  
 
madpcUthjy; gz;G: cNyhfq;fs; vyf;l;uhd;fis ,oe;JNeh;kpd; madpfshfkhWk; 
jd;ikcilait. mjdhy; mitNeh;kpd; Rik ngWk;.  
 
madpkpd;Rik ,oj;jy;: cNyhfq;fspd; Nrh;kq;fs; kpd;dw;gFj;jy; tpidapd; 
NghJ>cNyhfmadpfs; vjph;kpd;tha; te;jilAk;. 
 
mZf;fl;Lvz;: cNyhf %yf;$Wfs;>Mtpepiyapy;>xw;iwmZf;fl;Lvz;izg; ngw;Ws;sd.  
 
Mf;irLfspd; jd;ik:cNyhfMf;irLfs; nghJthffhuj;jd;ikcilad.  
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mYkpdpacNyhftpay;: 
 
Gtpj;Njhl;by; kpfr; nrwpe;Jfhzg;gLk; cNyhfk; mYkpdpak; MFk;. ,jd; tpidgLk; jpwd; 
mjpfk;. mjdhy; Nrh;e;jepiyapy; ,J fhzg;gLk;. ,jd; Kf;fpaj; jhJf;fs; 
fPo;f;fz;lthWvOjyhk;.  
 

mYkpdpajhJf;fs; tha;g;ghL 
ghf;irl; Al2O3.2SiO2. 2H2O 
fpiuNahiyl; Al3AlF6 
nfhuz;lk; Al2O3 

 
mYkpdpaj;jpd; Kf;fpaj; jhJghf;irl; MFk;. ,j;jhJtpypUe;JmYkpdpak; gphpj;njLj;jy;> 2 
epiyfspy; eilngWfpd;wJ.  
 
ghf;irl;ilmYkpdhthfkhw;wk; nra;jy; Ngah; Kiw:  
 
ghf;irl;ilmYkpdhthfkhw;Wjy; ,uz;Lgbfiscs;slf;fpaJ. 
 
ghf;irl; jhJtpid>ed;F J}shf;fp>ryitNrhlhTld; 150˚C 
ntg;gepiyapy;>Fwpg;gpl;lmOj;jj;jpy; tpidg;gLj;Jk; NghJ>Nrhbak; nkl;lhmYkpNdl; 
cUthfpwJ.  
 
Nrhbak; nkl;lhmYkpNdl;ilePhpdhy; ePh;f;fr; nra;tjhy;>mYkpdpak; 
i`l;uhf;irLtPo;gbTcUthfpwJ.  
 
,t;tPo;gbittbfl;b>ed;FfOtp gpd; 100˚Cntg;gepiyapy; cyh;j;jpl>mYkpdhcUthfpwJ. 

2Al(OH)3
1000 C⎯⎯⎯→Al2O3 + 3H2O  

mYkpdhit>kpd;dhw;gFj;jy; %yk; xLf;fk; nra;jy; `hy; Kiw:  
 
kpd;dhw;gFg;Gfydpy; cUfpamYkpdhit>kpd;dhw; gFg;GKiwapy; xLf;fpl>mYkpdpak; 
fpilf;fpwJ.  
 
mYkpdpak; vjph;kpd;thapYk;>Mf;]p[d; Neh;kpd;thapYk; ntspahfpwJ. ntspahFk; 
Mf;]p[d;>fpuhigl;Lld; Nrh;e;JCO2thfkhWfpwJ. 
 
vjph;kpd;tha;: fpuhigl; G+rg;gl;l ,Uk;Gj; njhl;b 
 
Neh;kpd;tha;: cUfpakpd;gFspapy; njhq;ftplg;gl;lfpuhigl; Jz;Lfs;  
kpd;gFsp: J}a mYkpdh+cUfpafpiuNahiyl; + /g;@h;];ghh; (,J kpd;gLspapd; 
cUf;fpntg;gepiyiaf; Fiwf;Fk;)  
 
 ntg;gepiy : 900˚C – 950˚C 
 kpd; mOj;jk; : 5 – 6 V 
 xl;Lnkhj;jtpid: 2AL2O3 → 4Al+3O2↑ 
 

 
,aw;gz;Gfs;:  
 

• ,Jnts;spiag; Nghd;wntz;ikahdcNyhfk;. 
 

• ,JNyhrhd>mlh;j;jpFiwe;jcNyhfk; (27)  
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• jflhfmbf;fyhk;>fk;gpahfePl;lyhk;.  
 

• ,Jntg;gj;ijAk;>kpd;rhuj;ijAk; ed;Fflj;Jk;  
 

• ,jd; cUFepiy660˚C 
 

• gsgsg;ghdxspUk; Njhw;wk; nfhz;ljhfkhw;w ,aYk;. 
 

Ntjpg; gz;Gfs;: 
 

1. fhw;Wld; tpid: cyh;e;jfhw;Wld; mYkpdpak; tpidGhpahJ. 800˚Cntg;gepiyapy; 
mYkpdpak; fhw;Wld; tpidGhpe;JMf;irLkw;Wk; iel;iuLfiscUthf;Fk;.  

4Al + 3O2 →2Al2O3(mYkpdpak; Mf;ir) 

2Al + N2 → 2AIN (mYkpdpak; iel;iuL) 
 
2. ePUld; tpid: ePUld; mYkpdpak; tpidGhpahJ. Mdhy; ePuhtpAld; 

nrQ;#Nlw;wpamYkpdpak;>tpidGhpe;JmYkpdpak; Mf;irLAk;>i`l;u[idAk; 
cUthf;FfpwJ.  
2Al + 3H2O →Al2O3 + 3H2↑ 

(ePuhtp)  (mYkpdpak; Mf;ir) 
 

3. fhuq;fSld; tpid: fhuq;fSld; mYkpdpak; 
tpidGhpe;JmYkpNdl;fiscUthf;FfpwJ.  

2Al + 2NaOH + 2H2O 2NaAlO2 + 3H2↑  
 

4. mkpyq;fSld; tpid: ePh;j;jkw;Wk; mlh; HClmkpyq;fSld; mYkpdpak; 

tpidGhpe;JH2thAitntspapLfpwJ.  

2Al + 6 HCl → 2AlCl + 3H2↑ 
mYkpdpak;  
FNshiuL 

 
mYkpdpak; ePh;j;jry;g;A+hpf; mkpyj;Jld; i`l;u[d; thAitAk;>mlh; ry;g;A+hpf; 
mkpyj;Jld; ry;gh; - il –Mf;i]L thAitAk; ntspapLfpwJ.  
2Al + 3 H2SO4 →Al2(SO4)3 + 3H2 

(ePh;;j;j)  
2Al + 6 H2SO4 →Al2(SO4)3 + 6H2O + 2SO2↑ 

(mlh;)  (mYkpdpak; ry;Ngl;) 
 

5. mYkpdpak; xUrpwe;jxLf;fp:  
 
mYkpdpak; gTlUk;> ,Uk;GMf;irLk; nfhz;lfyitia #lhf;Fk; NghJ ,Uk;GMf;irL 
,Uk;ghfxLf;fg;gLfpd;wJ. ,t;tpidmYkpdpantg;gxLf;ftpidMFk;.  

Fe2O3 + 2Al → 2Fe + Al2O3 + ntg;gMw;wy;  
 

gad;fs;: 
 

• tPl;Lg; ghj;jpuq;fs; nra;ag;gad;gLfpwJ. 
 

• kpd;fk;gpnra;ag;gad;gLfpwJ.  
 

• tpkhdk; kw;Wk; njhopy; ,ae;jpuq;fspd; ghfq;fisr; nra;ag;gad;gLfpwJ.  
 

jhkpuj;jpd; cNyhftpay;:  
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Nuhkhdpah;fshy;> ,t;TNyhfk; Fg;uk; vd;wiof;fg;gl;lJ. Vnddpy; irg;u]; vd;Dk; 
jPtpypUe;JvLf;fg;gl;ljhy; mt;thWmiof;fg;gl;lJ. ,Jjdpj;Jk;>Nrh;e;Jk; fhzg;gLk;.  
 

jhkpuj;jpd; jhJf;fs; tha;g;ghL 
fhg;gh; igiul; CuFeS2 
Fg;iul; my;yJ&gpfhg;gh; Cu2O 
fhg;gh; fpshd;]; Cu2S 
 
fhg;ghpd; Kf;fpajhJfhg;gh; igiul; MFk;. 76 rjtPjk; jhkpuk; ,j;jhJtpy; 
,Ue;Jngwg;gLfpd;wJ. jhkpuk; gphpj;njLj;jy; fPo;fz;lgbfspy; eilngWfpwJ.  
 

1. jhJitr; nrwpT+l;ly;: 
J}shf;fg;gl;ljhJthdJ>Eiukpjg;GKiwapy; nrwpT+l;lk; nra;ag;gLfpwJ.  
 

2. tWj;njLj;jy;:  
mlh;g;gpf;fg;gl;ljhJthdJ>Mf;]p[d; Kd;dpiyapy; tWf;fg;gLfpd;wJ. mjdhy; <uk; 
kw;Wk; MtpahFk; khRf;fSk; ePf;fg;gLfpd;wd. ry;gh;>gu];gu];>Mh;rdpf; kw;Wk; 
mz;bkzpNghd;witMf;irLfshfkhwpePf;fg;gLfpd;wdfhg;gh; igiul;lhdJ>fhg;gh;> 
,Uk;Gry;igLfshfgFjpasTkhWfpwJ.  

   2CuFeS2 + O2 → Cu2S + 2FeS + SO2 ↑ 
 

3. cUf;fpg;gphpj;jy;:  
tWf;fg;gl;ljhJthdJ J}shf;fg;gl;lfhh;gd; kw;Wk; kZYlDk; fye;J #Nlw;Wk; 
NghJkhl;bAk;>(Cu2S + FeS)frLk; cUthFk;. frilePf;fNtz;Lk;.  
 

4. ng];]pkuhf;Fjy;:  
cUfpakhl;bia ng];]pkh; khw;Wciyapypl;L #Nlw;Wk; NghJnfhg;Gsf; fhg;gh; 
cUthFk;. khl;bapy; cs;s  ,Uk;Gry;igLMf;]p[Ndw;wk; mile;J 
,Uk;GMf;irlhfkhWfpwJ. ,itrpypfhTld; Nrh;e;JfrlhfkhWk;  
  2F2S + 3O2 →2FeO + 2SO2 ↑ 

FeO + SiO2 → FeSiO3(frL)  
      (,Uk;GrpypNfl;) 

2Cu2S + 3O2 → 2Cu2O + 2SO2 ↑ 
2Cu2O + Cu2S → 6Cu + SO2 ↑ 

(nfhg;Gsfhg;gh;) 
5. J}a;ikahf;fy; : 98%fhg;gUk;>2%khRf;fSk; cs;snfhg;Gsf; fhg;giukpd;dhw;gFj;jy; 

nra;tjd; %yk; kpfj; J}a;ikahdcNyhfk; ngwyhk;. 
 

kpd;dhw;gFj;jy; Kiwapy; J}a;ik 
 
vjph;kpd;tha; : J}a nky;ypafhg;gh; jfL 
Neh;kpd; tha; : khRfye;jfhg;gh;  
 
kpd;gFsp: fe;jfmkpyk; fye;jfhg;gh; ry;Ngl; kpd;gFspapd; topahfkpd;rhuj;ijr; 
nrYj;Jk;NghJ J}a fhg;gh; vjph;kpd; KidapYk;>khRf;fs; Neh;kpd; KidapYk; gbfpd;wd. 
Neh;kpd; thapd; mbapy; gbAk; khRf;fs; MNdhLkz; vdg;gLk;.  
 
jhkpuj;jpd; ,aw;gz;Gfs;:  
,Jnrk;gOg;GepwKs;scNyhfk; MFk;. gsgsg;Gk;>mjpfmlh;j;jpAk; nfhz;lJ. ,jd; 
cUFepiy1356˚C.  
 
jhkpuj;jpd; Ntjpg;gz;Gfs;:  
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1. fhw;WlDk;><ug;gjj;JlDk; tpid: jhkpuk; CO2kw;Wk; <ug;gjj;Jld; tpidGhpe;J. gr;irepwf; 
fhg;gh; fhh;gNdl; glyj;ijcUthf;FfpwJ.  

2Cu + O2 + CO2 + H2O CuCO3. Cu(OH)2 
 
5. ntg;gj;Jld; tpid:  

ntt;NtWntg;gepiyfspy;>jhkpuk;>Mf;]p[Dld;>tpidGhpe;J 
,UNtWMf;irLfiscUthf;Fk;. CuO, Cu2O.  

  2Cu + O2
1370K⎯⎯⎯→2CuO  

Fg;hpf; Mf;irL (fWg;Gepwk;) 

  4Cu + O2
1370K⎯⎯⎯→2Cu2O  

   Fg;u]; Mf;irL (rptg;Gepwk;) 
 

6. mkpyq;fSld; tpid:  
 
1. ePh;j;jHClkw;Wk; H2SO4cld; tpid 

fhw;wpy;yh #o;epiyapy;>ePh;j;jHClkw;Wk; H2SO4mkpyq;fSld; tpidGhpahJ. Mdhy; 
fhw;wpd; Kd;dpiyapy; mkpyj;jpy; fiufpd;wJ.  
 

2. ePh;j;jHNO3cld;tpid:  

ePh;j;jNHO3cld; tpidGhpe;Jiel;hpf; Mf;i]L thAitntspNaw;Wfpd;wJ.  

  3Cu + 8 HNO3 → 3Cu(NO3)2 + 2NO↑ + 4H2O 
 

7. FNshhpDld; tpid:  
jhkpuk;>FNshhpDld; tpidGhpe;Jfhg;gh; (II) 
FNshiuiljUfpd;wJ 
  Cu + Cl2 → CuCl2 
 

8. fhuj;Jld; tpid:  
jhkpuk; fhuj;jpdhy; ve;jghjpg;Gk; miltjpy;iy 

 
gad;fs;: 
 

• kpd;fk;gpfisAk;>kpd; cgfuzq;fisAk; cUthf;fg; gad;gLfpwJ.  
 

• fNyhhpkPl;lh;>ghj;jpuq;fs;>ehzaq;fs; Nghd;wtw;iwcUthf;fg; gad;gLfpwJ.  
 

• kpd;Kyhk; G+rg; gad;gLfpwJ.  
 

• jq;fk; kw;Wk; nts;spNahLfye;J>cNyhff;fyitahf;fpehzaq;fs; kw;Wk; 
mzpfyd;fs; cUthf;fg; gad;gLfpwJ.  
 

,Uk;gpd; cNyhftpay;:  
 
fpilf;Fk; ghq;F: mYkpdpaj;jpw;FmLj;J>kpfmjpfkhffhzg;gLk; cNyhfk; ,Uk;GMFk;. 
,aw;ifapy;> ,J Mf;irL>ry;igLkw;Wk; fhh;gNdl;Lfshffplf;fpd;wd. ,Uk;gpd; 
jhJf;fshtd.  
 

,Uk;gpd; jhJf;fs; tha;g;ghL 
N`kill; Fe2O3 
Nkf;dill; Fe3O4 
,Uk;Gigiul; FeS2 
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,Uk;gpd; Kf;fpajhJN`kill; (Fe2O3) MFk;.  
 

1. GtpaPh;g;GKiwapy; mlh;g;gpj;jy;: J}shf;fg;gl;ljhJit>rPuhfXLk; ePhpy; fOTk; 
NghJNyrhdkhRf;fs; mfw;wg;gl;L>fdkhdjhJf;fs; fPNogbfpd;wd. 
 

2. fhw;Ws;skw;Wk; fhw;wpy;yh #oypy; tWj;jy;: 
mlh;g;gpf;fg;gl;ljhJthdJ>msthdfhw;wpy; ciyapy; #Nlw;wg;gLk; NghJ><ug;gjk; 
ntspNawpry;gh;>Mh;rdpf; kw;Wk; gh];gu]; khRf;fs; Mf;]p[Ndw;wk; milfpd;wd.  
 

3. CJ ciyapy; cUf;fpg;gpbj;jy;: tWf;fg;gl;ljhJ>fy;fhp>Rz;zhk;Gf;fy; ,tw;iw 8 : 
4 : 1 vd;wtpfpjj;jpy; vLj;Jf; nfhz;L>ciyapd; 
NkYs;sfpz;zf;$k;Gmikg;Gtopahf>nrYj;jg;gLfpwJ. ciyapy; %d;WKf;fpagFjpfs; 
cs;sd.  

 
1. fPo;g;gFjp (vhpepiykz;lyk;) 

,e;jg; gFjpapd; ntg;gepiy1500˚CMFk;. ntg;gf;fhw;Wld; jhJf;fyitNrUk; 

NghJ>Mf;]p[Dld; vhpe;JCO2thfkhWfpwJ.  

C + O2
1500 C

⎯⎯⎯→CO2 + ntg;gMw;wy;  

,t;tpidapypUe;Jntg;gMw;wy; ntspahtjhy; ntg;gckpo;tpidvdg;gLk;. 
 
,g;gFjp1000˚Cntg;gepiyapy; cs;sJ. ,q;FCO2MdJCOMfxLf;fkilfpwJ. 

   CO2 + C 1000 C
⎯⎯⎯→2CO - ntg;gMw;wy;  

 
Rz;zhk;Gf;fy; rpije;J>fhy;rpak; Mf;irilAk;>CO2itAk; jUk;.  

   CaCO3
1000 C

⎯⎯⎯→CO2 - ntg;gMw;wy;   

 
Nkw;fz;l ,Utpidfspy;>ntg;gk; cl;ftug;gLtjhy; ntg;gnfhs;tpidfs; MFk;. fhy;rpak; 
Mf;irLkzYld; Nrh;e;Jfhy;rpak; rpypNfl; vDk; frlhfpwJ.  
   CaO + SiO2→ CaSiO3 
 
Nkw;gFjp (xLf;Fk; kz;lyk;) 
,g;gFjpapy; 400˚C ntg;gepiyapy; /nghpf; Mf;irL>fhh;gd; NkhdxLf;fk; milfpwJ.  

  Fe2O3 + 3CO 400 C⎯⎯⎯→2Fe + 3CO2 ↑ 
 
frilePf;fpagpwF>cUfpa ,Uk;ghdJ>ciyapd; mbapy; Nrfhpf;fg;gLfpwJ. ,t;tpUk;GkPz;Lk; 
cUf;fg;gl;Ltpjtpjmr;Rf;fspy; thh;f;fg;gLtjhy;>,J thh;g;gpUk;Gvdg;gLk;.  
 
,aw;gz;Gfs;:  
 
,g;gFjpapy; 400˚C ntg;gepiyapy; /nghpf; Mf;irL>fhh;gd; Nkhdf;irL %yk; 
,Uk;ghfxLf;fk; milfpwJ.  

Fe2O3 + 3CO  2Fe + 3CO2 ↑ 
frilePf;fpagpwF>cUfpa,Uk;ghdJ>ciyapd; mbapy; Nrfhpf;fg;gLfpwJ. ,t;tpUk;GkPz;Lk; 
cUf;fg;gl;Ltpjtpjmr;Rf;fspy; thh;f;fg;gLtjhy;> ,J thh;g;gpUk;Gvdg;gLk;.  

• ,JxUgsgsg;ghdcNyhfk;>rhk;gy; nts;isepwKilaJ.  
• ,Otpir>jflhf;Fk; jd;ikkw;Wk; fk;gpahf;Fk; jd;ikiag; ngw;wpUf;Fk;.  

 

• fhe;jkhfkhw;w ,aYk;. 
 

Ntjpg;gz;Gfs;:  
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1. fhw;Wld; tpid: ,Uk;G>fhw;Wld; #Nlw;Wk; NghJtpidGhpe;J 
,Uk;GMf;irLcUthfpwJ.  

3Fe + 2O2 → Fe3O4fWg;Gepwk;  
 

2. <uf;fhw;Wld; tpid: ,Uk;ghdJ<uf;fhw;Wld; tpidGhpe;JgOg;Gepw>ePNuwpangh;hpf; 
Mf;irilcUthf;Ffpd;wJ. ,r;Nrh;kNk JU vdg;gLk;. ,e;epfo;r;rpJUgpbj;jy; vdg;gLk;.  

4Fe + 3O2 + xH2O → 2Fe2O3.xH2O (JU) 
 

3. ePuhtpAld; tpid: nrQ;#Nlw;wpa ,Uk;gpd; kPJ>ePuhtpiagha;r;Rk; NghJNkf;dl;bf; 
Mf;irLcUthfpwJ.  

3Fe + 4H2O (ePuhtp) Fe3O4 + 4H2 
 

4. FNshhpDld; tpid: ,Uk;GFNshhpDld; Nrh;e;J /nghpf;FNshiuLcUthfpwJ.  
2Fe + 3Cl2→ 2FeCl3(nghpf;FNshiuL) 

 
5. mkpyq;fSld; tpid: ePh;j;jkw;Wk; mkpyq;fSld; 

,Uk;GtpidGhpe;J>thAitntspNaw;Wfpd;wJ.  
Fe + 2HCl → FeCl2 + H2↑ 
Fe + H2SO4 → FeSO4 + H2↑  
 

ePh;j;jiel;hpf; mkpyj;Jld;> ,Uk;GFsph;e;jepiyapy; tpidGhpe;Jngu]; 
iel;Nul;ilcUthf;Ffpd;wJ.  
 

4Fe + 10 NHO3 →4Fe(NO3)2 + NH4NO3 + 3H2O  
 

mlh; fhe;jfmkpyj;Jld;> ,Uk;GtpidGhpe;J /nghpf; ry;Ngl;ilcUthf;Ffpd;wJ.  
2Fe + 6H2SO4→ Fe2(SO4)3 + 3SO2 + 6H2O  

 
mlh; iel;hpf; mkpyj;jpy;> ,Uk;igmkpo;j;Jk; NghJ ,Uk;GMf;irLglyk; cUthtjhy;> 
,Uk;Gjd;jpwid ,of;fpd;wJ.  
 
,Uk;gpd; tiffs; kw;Wk; gad;fs;:  
 
thh;g;gpUk;G(2% - 4.5% fhh;gd; cila ,Uk;G) ];lt;fs;>fopTePh;f; 
Foha;fs;>NubNal;lh;fs;>fopTePh; rhf;fil%bfs; ,Uk;GNtypfs; Mfpatw;iwcUthf;fg; 
gad;gLfpwJ.  
 
v/F (0.25% - 2%fhh;gd; cila ,Uk;G) fl;blf; fl;Lkhdq;fs;>ve;jpuq;fs; 

kpd;flj;Jfk;gpfs;>T.V. NfhGuq;fs; kw;Wk; cNyhff; fyitfs; Mfpatw;iwcUthf;fg; 
gad;gLfpwJ.  
 
NjdpUk;G( <0.25%fhh;gd; cila ,Uk;G) fk;gpr;RUs;>kpd;fhe;jq;fs; kw;Wk; eq;$uk; 
,tw;iwnra;ag;gad;gLfpwJ.  
 
cNyhff; fyitfs;: 
 
,uz;L my;yJ mjw;F Nkw;gl;lcNyhfq;fs; my;yJ cNyhfq;fSk;> mNyhfq;fSk; Nrh;e;j 
xU gbj;jhd fyitNa cNyhff;fyitMFk;.  
 
cNyhff; fyitapd; gz;Gfs;>mjd; cs; mlq;fpa J}a jq;fk; kpfnkd;ikahdcNyhfk;. 
mNjhLrpwpjsTfhg;giur; Nrh;f;Fk; NghJ>typikAk;>gad;ghLk; mjpfhpf;fpd;wJ.  
 
,urf;fyit:  
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,urf;fyit vd;gJ ghjurj;Jld;> cNyhfk; Nrh;e;j fyitahFk;. vyf;l;uhd;fSf;Fk;> 
Neh;kpd;Rik nfhz;l cNyhf madpfSf;Fk; ,ilg;gl;lepiykpd; fth;r;rptpirahy;>tpisAk; 
cNyhfg; gpizg;gpd; %yk; ,f;fyitfs; cUthfpd;wd. v.fh. rpy;th; bd; urf;fyit> ,J 
gw;Fopfs; milf;fg;gad;gLfpwJ.  
 
cNyhff;fyitcUthf;Ftjw;f;fhdfhuzq;fs;  
 

• epwk; kw;Wk; tbtq;fiskhw;wpaikf;f 

• Ntjpg;gz;Gfiskhw;wpaikf;f 

• cUFepiyiaf; Fiwf;f 

• fbdjd;ikkw;Wk; ,Otpiriamjpfhpf;f 

• kpd;jiliamjpfhpf;f 
 

cNyhff; fyitfiscUthf;Fk; Kiwfs;:  
cNyhfq;fiscUf;fpr; Nrh;j;jy;  
 
v.fhh [pq;f; kw;Wk; fhg;giucUf;fpr; Nrh;j;jy; %yk; gpj;jiscUthfpwJ.  
  
ed;FgFf;fg;gl;lcNyhfq;fismOj;jpNrh;j;jy;:  
  
v.fh. kucNyhfk; ,JfhhPak;> nts;sPak;> gp];kj;> kw;Wk; fhl;kpak; J}s; Nghd;wtw;iw 
cUf;fpr; Nrh;j;j fyitahFk;.  
  
jplf;fiury;fshd cNyhfr;fyit: cNyhff; fyitia jplf;fiury; vd;W $wyhk;. ,jpy;> 
nrwpT epiwe;Js;s cNyhfk; fiug;ghd; MFk;. kw;w cNyhfq;fs; fiunghUs; vdg;gLk;.  
 
v.fh gpj;jis vd;w cNyhff; fiurypy; [pq;f; vd;gJ fiunghUs;: fhg;gh; vd;gJ fiug;ghd; 
MFk;.  
 
cNyhff; fyitfspd; tiffs;:  
 
,Uk;gpd; gq;ifg; nghWj;J cNyhff; fyitia ,uz;lhfg; gphpf;fyhk;.  
 
/ngu]; cNyhff;fyit: ,jpy; ,Uk;G Kf;fpag; gq;fspf;fpwJ. v.fh: JUg;gpbf;fhj ,Uk;G> 
epf;fy; ,Uk;G fyit.  
 
/ngu]; ,y;yh cNyhff; fyit: ,jpy; ,Uk;gpd; Kf;fpa gq;fspg;G ,y;iy. v.fh. 
mYkpdpaf; fyit> fhg;gh; fyit.  

 
fhg;gh; fyit (,Uk;G mw;wJ) 
  

fyitfs;  gad;fs;  

gpj;jis(Cu, Zn) kpd; ,izg;Gfs;>gjf;fq;fs;>myq;fhug; 
nghUl;fs;>fbdcgfuzq;fs;  

Ntz;fyk;;(Cu, Sn) rpiyfs;>ehzaq;fs;>miog;Gkzpfs;  

 
 mYkpdpaf; fyit(,Uk;Gmw;wJ)  
 
 

fyitfs;  gad;fs;  

bAuhYkpd; (Al, Mg, Mn, 
Cu) 

tpkhdj;jpd; gFjpfs;>g;u~h; Ff;fh;fs;  

nkf;dypak; (Al, Mg) tpkhdj;jpd; gFjpfs;>mwptpay; 
cgfuzq;fs; 
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 ,Uk;Gf; fyitfs;:  
 

fyitfs; gad;fs; 

JUg;gpbf;fhj ,Uk;G(Fe, 
C, Ni, Cr) 

ghj;jpuq;fs; ntl;Lk; 
fUtpfs;>thfdcjphpghfq;fs;  

epf;fy; ,Uk;G(Fe, C, Ni) fk;gpfs; tpkhdj;jpd; cjphpg; 
ghfq;fs;>ce;jpfs;  

 
cNyhfmhpkhdk;: 
 
Ntjptpidfs; my;yJkpd; Ntjptpidfs; %yk; Rw;Wr; #oNyhL 
tpidGhpe;Jgbg;gbahfelf;Fk; cNyhfj;jpd; rpijNt> cNyhf mhpkhdk; MFk;. ,JxU 
,aw;ifepfo;T. ,jpy; cNyhfkhdJ>Mf;irL>i`l;uhf;irLmy;yJry;iglhfkhwpjd; cNyhfj; 
jd;ikia ,of;fpwJ.  
 
JU vd;gJePNuwpa /nghpf; Mf;irLFe2O3. xH2O vd Ntjpapay; Kiwapy; miof;fg;gLk;. 
JUg;gpbj;jy; MdJ> ,Uk;gpd; Gwg;gug;gpy;>nrk;gOg;GepwePNuwpa /nghpf; 
Mf;irilcUthf;Ffpd;wJ.  
 
cNyhfmhpkhdj;jpd; tiffs;:  
cyh; mhpkhdk; (my;yJ) NtjpKiwmhpkhdk;  
 
<ug;gjk; ,y;yhepiyapy;>eilngWk; mhpkhdr; nray; cyh; mhpkhdk; MFk;. ,e;epfo;tpy; 
mhpf;Fk; jputq;fs; my;yJthAf;fshdO2, N2, SO2, H2O Mfpaitmjpfntg;gepiyapy; 
cNyhfj;jpd; Nky; NtjptpidGhpe;Jkhw;wk; eilngWfpd;wJ. ,itmidj;jpYk; 
O2thdJNtjpapay; Kiwg;gbmjpfmstpy; tpidGhpAk; thAthfnray;gLfpwJ.  
 
<uepiymhpkhdk; (my;yJ) kpd;Ntjpapay; epiymhpkhdk;:  
 
<ug;gjj;jhy; eilngWk; mhpkhd epfo;T> <uepiy mhpkhdk; MFk;. cNyhfkhdJ> ePUld; 
my;yJcg;Gf;fiurYld; my;yJ mkpy> fhuq;fSld; kpd; 
NtjptpidGhpe;Jmhpkhdj;ijcUthf;Fk;.  
 
mhpkhdj;ijj; jLf;Fk; Kiwfs;  
cNyhff; fyitahf;fy;  
 
cNyhfq;fisxd;Nwhnlhd;Wfye;Jfyitahf;fy; %yk;>mhpkhdj;ijjLff;fyhk;. v.fh. 
JUg;gpbf;fh ,Uk;G.  
 
Gwg;gug;igG+Rjy;:  

1. ehfKyhk;G+Rjy;: ,Uk;gpd; kPJJj;jehfkpd;Kyhk; G+Rtjw;FehfKyhk; G+Rjy; 
vd;Wngah;.  
 

2. kpd;Kyhk; G+Rjy;: xUcNyhfj;ijkw;nwhUcNyhfj;jpd; Nky;>kpd;rhuj;jpd; %yk; G+Rjy; 
kpd;Kyhk; G+Rjy; MFk;.  
 

3. MNdhl;lhf;fy;: cNyhfj;jpd; Gwg;gug;ig>kpd; Ntjptpidfspd; 
%yk;>mhpkhdvjph;Gs;sjha; khw;Wk; epfo;TMNdhlhf;fy; MFk;. mYkpdpak; 
,e;jKiwf;Fgad;gLfpwJ. 
 

4. Nfj;NjhLghJfhg;G: vspjpy; mhpkhdk; milAk; 
cNyhfj;ijMNdhlhfTk;>ghJfhf;fNtz;bacNyhfj;ijf; Nfj;NjhlhfTk; nfhz;L>kpd; 
Ntjptpidf;Fcl;gLj;Jk; epfo;TNfj;NjhLghJfhj;jy; MFk;. ,t;tpidapy; vspjpy; 
mhpgLk; cNyhfk; jpahfcNyhfk; vdg;gLk;.  
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ghk;gd; ghyk;  
 

,uhNk];tuj;jpd; ghk;gd; jPitAk;. ,e;jpahtpd; ngUk; epyg;gug;igAk; ,izf;Fk; uapy; 
ghyNkghk;gd; gykhFk;. 1914 y; ,e;jpahtpy; jpwf;fg;gl;lKjy; fly;ghyk; vd;wngUik 
,jw;Fcz;L. 2010 Mk; Mz;Ljpwf;fg;gl;lge;j;uhtypvd;wflw;ghyk; ePskhdJ. 
,g;ghk;gd; ghyj;jpy; Vw;gLk; cNyhfmhpkhdj;ijmwptpaypd; 
cjtpNahL>mt;tg;NghJmspf;Fk; guhkhpg;GghJfhg;GG+r;R %yk; jLj;J> ek; 
tuyhw;iwepiyepWj;jyhk;;.  
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10thmwptpay;  
myF 9 

fiury;fs;  
 
 
mwpKfk;:  
 
ehk; md;whl tho;tpy; gad;gLj;Jk; ngUk;ghyhd nghUl;fs; ,uz;L my;yJ mjw;F Nkw;gl;l 
nghUl;fspd; fyitahFk;. fyitapy; fhzg;gLk; nghUl;fs; xd;W my;yJ mjw;F Nkw;gl;l 
,aw;gpay; epiyfspy; fhzg;gLfpd;wd. vLj;Jf;fhl;lhf> ehk; kuf;fl;ilia vhpf;Fk;NghJ 
mjpypUe;J ntspNaWk; GifahdJ jplf; fhh;gd;> fhh;gd; il Mf;i]L> fhh;gd; 
Nkhdhf;i]L kw;Wk; rpy thAf;fisf; nfhz;l fyitahFk;.  
 
xU rpy fyitfspd; $Wfis vspjhf gphpf;fyhk;. mNj rkak; xU rpy fyitfspd; 
$Wfis vspjhf gphpf;f ,ayhJ. cg;Gk; ePUk; fye;j fyitiaAk;> kzYk; ePUk; fye;j 
fyitiaAk; vLj;Jf;nfhs;Nthk;. ,uz;L fyitfspYk; ePuhdJ nghJthd $whf cs;sJ. 
Kjy; fyitapy; cg;ghdJ ePhpy; fiufpwJ. ,uz;lhtJ fyitapy; kzyhdJ ePhpy; 
fiuatpy;iy. kzYk; ePUk; fye;j fyitia tbfl;Ljy; Kiwapd; %yk; gphpf;fyhk;. 
Mdhy;> cg;Gk; ePUk; fye;j fyitia mt;thW gphpf;f ,ayhJ. Vnddpy; cg;G> ePhpy; 
fiue;J xU gbj;jhd fiuriy cUthf;FfpwJ. ,j;jifa xUgbj;jhd fyitia fiury; 
vd;fpNwhk;.  
 
md;whl tho;tpy; fiury;fs;:  
 
fly; ePuhdJ ,aw;ifapy; fhzg;gLk; fiury;fspy; xd;W fly;ePh; ,y;yky; ,g;Gtpapy; ehk; 
tho;tij fw;gid nra;J$l ghh;f;f ,ayhJ. fly; ePh; gy cg;Gfs; fye;j xU gbj;jhd 
fyitahFk;. mNj Nghy; fhw;Wk; xU fiuryhFk;.  
 
fhw;whdJ iel;u[d;> Mf;]p[d;> fhh;gd; il Mf;i]L kw;Wk; gy thAf;fs; fye;j 
xUgbj;jhd fyitahFk;.  
 
,g;Gtpapy; thOk; midj;J caphpdq;fSk; fiury;fNshL njhlh;G nfhz;lit. jhtuq;fs; 
jq;fSf;Fj; Njitahd Cl;lr;rj;Jfis kz;zpypUe;J fiury; epiyapNyNa 
vLj;Jf;nfhs;fpd;wd. kdpj clypy; cs;s ,uj;jk;> epzePh;> rpWePh; Nghd;w 
ngUk;ghd;ikahdit fiury;fNs MFk;. ek; md;whl tho;tpy; Jitj;jy;> rikj;jy;> 
J}a;ikg;gLj;jy; kw;Wk; gy nray;ghLfs; ePNuhL ,ize;J fiury;fis cUthf;FfpwJ. 
mNjNghy; ehk; mUe;Jk; gor;rhW> fhw;W epug;gg;gl;l ghdq;fs;>NjePh;> fhgp Nghd;witfSk; 
fiury;fNs MFk;. Mifahy; kdpjdpd; md;whl tho;tpy; epiy epWj;Jtjpy; fiury;fs; 
Kf;fpa gq;F tfpf;fpwJ. mNj Ntisapy; ePuhdJ khRgLtjw;Fk; ePhpd; fiuf;Fk; gz;Ng 
fhuzkhfpwJ. vg;gbahapDk; kdpjd; ,g;Gtpapy; caph;tho fiury;fs; cjTfpwJ. 
,g;ghlj;jpy; fiury;fis gw;wpa mwptpaiy fw;f ,Uf;fpNwhk;.  
 
fiurypy; cs;s $Wfs;:  
 
“fiury; vd;gJ ,uz;L my;yJ mjw;F Nkw;gl;l nghUl;fisf; nfhz;l xU gbj;jhd 
fyit” vd;gij mwpNthk;. mjhtJ xU fiurypy; Fiwe;j msT (vil) nfhz;l $W> 
fiunghUs; vd;Wk;> mjpf msT (vil) nfhz;l $W> fiug;ghd; vd;Wk;> mjpf msT (vil) 
nfhz;l $W> fiug;ghd; vd;Wk; miof;fg;ggLfpwJ. fiunghUshdJ fiug;ghdpy; KOtJk; 
rPuhf tputp fiue;J xUgbj;jhd fiuriy cUthf;FfpwJ. ,q;F fiug;ghd; MdJ 
fiuf;Fk; Clfkhf nray;gLfpwJ. “xUfiug;ghdpy; fiunghUshdJ fiutij fiuj;jy; 
vd;fpNwhk;. xU fiury; cUthFk; tpjk; nfhLf;fg;gl;Ls;sJ.  
 
xU fiury; Fiwe;jgl;rk; ,uz;L $Wfisf; nfhz;bUf;Fk; (xU fiunghUs; kw;Wk; xU 
fiug;ghd;) 
 
xU fiunghUisAk;> xU fiug;ghidAk; nfhz;bUf;Fk; fiury; ,Ukbf;fiury; (,U 
$Wfs;) vdg;gLk;. cjhuzkhf> fhg;gh; ry;Ngl; gbfq;fis ePhpy; fiuf;Fk; NghJ> mJ 
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fiue;J fhg;gh; ry;Ngl; fiuriy cUthf;FfpwJ. ,f;fiuryhdJ ,U $Wfisf; 
nfhz;Ls;sJ. mjhtJ> xU fiunghUs; - fhg;gh; ry;Ngl; kw;Wk; xU fiug;ghd; - ePh; 
Mfpatw;iwf; nfhz;Ls;sJ. vdNt> ,J ,Ukbf;fiuryhFk;. mNjNghy; xU fiuryhdJ 
,uz;bw;Fk; Nkw;gl;l $Wfisf; nfhz;bUf;fyhk;. cjhuzkhf cg;igAk;> rh;f;fiuiaAk; 
ePhpy; fiuf;Fk; NghJ ,it ePhpy; fiue;J xU fiuriy cUthf;FfpwJ. ,jpy; xU 
fiug;ghdpy; ,U fiunghUl;fs; fiuf;fg;gl;Ls;sd. ,f;fiury; %d;W $Wfisf; 
nfhz;bUg;gjhy; ,J Kk;kbf;fiury; vd;W miof;fg;gLfpwJ.  
 
fiury;fspd; tiffs;:  
fiunghUs; kw;Wk; fiug;ghdpd; ,aw;gpay; epiyikia mbg;gilahff; nfhz;l tifg;ghL:  
 
nghUs;fs; nghJthf %d;W ,aw;gpay; epiyfspy; (epiyik) fhzg;gLfpwJ. mitfs; 
jpz;k;> jputk; kw;Wk; thA. ,Ukbf;fiurypy; cs;s fiunghUs; kw;Wk; fiug;ghd; fPo;f;fz;l 
VNjDk; xU ,aw;gpay; epiyapy; fhzg;gLfpwJ.  
Mdhy; xU fiurypy; fiug;ghdpd; gq;F ngUk;ghd;ikahdJ. mjDila ,aw;gpay; 
epiyahdJ> fiury;fspd; gz;Gfis jPh;khdpg;gjpy; Kf;fpa fhuzpahf tpsq;FfpwJ. gy;NtW 
tifahd ,Ukbf;fiury;fis fhzyhk;.  
 
,Ukbf;fiury;fspd; tiffs;:  
 
fiunghUs;  fiug;ghd; cjhuzk;  
jpz;kf;fiury;   
jpz;kk; jpz;kk; jq;fj;jpy; fiuf;fg;gl;l fhg;gh; (cNyhfk; 

fyitfs;) 
jputk; jpz;kk; ghjurj;Jld; fye;j Nrhbak; 

(,urf;fyitfs;) 
jputf; fiury;    
jpz;kk; jputk; ePhpy; fiuf;fg;gl;;l Nrhbak; FNshiuL 

fiury;  
jputk; jputk; ePhpy; fiuf;fg;gl;l vj;jpy; My;f`hy; 
thA jputk;l ePhpy; fiuf;fg;gl;l fhh;gd; il Mf;i]L 

(Nrhlh ePh;)  
thAf;fiury;    
jputk;  thA  fhw;wpy; cs;s ePuhtp (Nkfk;) 
thA  thA Mf;]p[d; - P̀ypak; thAf;fyit  
 
fiug;ghdpd; jd;ikia mbg;gilahff; nfhz;l tifg;ghL:  
 
ePhpy; ngUk;ghyhd nghUl;fs; fiufpwJ. vdNt ePh; xU ‘cyfshtpa fiug;ghd;’ my;yJ 
‘rh;tf;fiug;ghd;’ vd;W miof;fg;gLfpwJ. ,Ug;gpDk; rpy nghUl;fs; ePhpy; fiutjpy;iy. 
,tw;iwf; fiuf;f <jh;fs;> ngd;rPd;> My;f`hy;fs; Nghd;w fiug;ghd;fisg; gad;gLj;jp 
fiury;fs; jahhpf;fg;gLfpwJ. fiug;ghdpd; tiffis mbg;gilahff; nfhz;L fiury;fis 
,uz;L tiffshfg; gphpf;fyhk;. mitfshtd: ePh;f;fiury; kw;Wk; ePuw;w fiury;.  
 
ePh;f;fiury;:  
ve;j xU fiurypy;> fiunghUisf; fiuf;Fk; fiug;ghdhf ePh; nray;gLfpwNjh mf;fiury; 
ePh;f;fiury; vdg;gLk;. nghJthf rfg;gpizg;G Nrh;kq;fis tpl madpgpizg;Gr; Nrh;kq;fs; 
ePhpy; vspjpy; fiue;J ePh;f;fiuriy cUthf;FfpwJ. cjhuzkhf ePhpy; fiuf;fg;gl;l 
rh;f;fiu> ePhpy; fiuf;fg;gl;l fhg;gh; ry;Ngl; Nghd;witfshFk;.  
 
ePuw;w fiury;:  
ve;j xU fiurypy; ePiuj; jtpu> gpw jputq;fs; fiug;ghdhf nray;gLfpwNjh mf;fiury; 
ePuw;w fiury; vd miof;fg;gLfpwJ. ePiuj; jtpu gpw fiug;ghd;fis ePuw;w fiug;ghd;fs; 
vd miof;fpNwhk;. nghJthf My;f`hy;fs;> ngd;rPd;><jh;fs;> fhh;gd; ilry;igL Nghd;wit 
ePuw;w fiug;ghd;fshf gad;gLj;jg;gLfpd;wd. cjhuzkhf fhh;gd; ilry;igby; fiuf;fg;gl;l 
ry;gh;> fhh;gd; nll;uh FNshiuby; fiuf;fg;gl;l mNahbd;.  
 



 

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

 

fiunghUspd; msit mbg;gilahff; nfhz;l tifg;ghL:  
Fwpg;gpl;l #o;epiyfspy;> Fwpg;gpl;l msT fiug;ghdpy; Fwpg;gpl;l msT fiunghUs; 
fiufpwJ. fiug;ghdpy; cs;s fiunghUspd; msitg; nghUj;J fiury;fis fPo;f;fz;lthW 
tifg;gLj;jyhk;.  

1. njtpl;ba fiury;  
2. njtpl;lhj fiury;  
3. mjpnjtpl;ba fiury;  

 
1. njtpl;ba fiury;:  

 
xU Fwpg;gpl;l ntg;gepiyapy; ve;j xU fiurypy;> NkYk; fiunghUis fiuf;f 
,ayhNjh> mf;fiury; njtpl;ba fiury; vdg;gLk;. cjhuzkhf 25ºC ntg;gepiyapy; 
100 fp ePhpy;> 36 fp Nrhbak; FNshiuL cg;gpidf; fiuj;J njtpl;ba fiury; 
cUthf;fg;gLfpwJ. NkYk; fiunghUisr; Nrh;f;Fk; NghJ mJ fiuahky; Kfitapd; 
mbapy; jq;fptpLfpwJ.  

 
2. njtpl;lhj fiury;:  

 
xU Fwpg;gpl;l ntg;gepiyapy;> njtpl;ba fiurypy; fiue;Js;s fiunghUspd; msit 
tplf; Fiwthd fiunghUs; msitf; nfhz;l fiury; njtpl;lhj fiury; MFk;. 
cjhuzkhf 25ºC ntg;gepiyapy; 100 fp ePhpy;> 10 fp my;yJ 20 fp my;yJ 30 fp 
Nrhbak; FNshiuL cg;gpidf; fiuj;J njtpl;lhj fiury; cUthf;fg;gLfpwJ.  

 
3. mjpnjtpl;ba fiury;  

 
xU Fwpg;gpl;l ntg;gepiyapy;> njtpl;ba fiurypy; cs;s fiunghUspd; msitf; 
fhl;bYk; mjpfkhd fiunghUisf; nfhz;l fiury; mjpnjtpl;ba fiury; vdg;gLk;. 
cjhuzkhf 25ºC ntg;gepiyapy; 100 fp ePhpy;> 40 fp Nrhbak; FNshiuL cg;gpid 
fiuj;J mjpnjtpl;ba fiury; cUthf;fg;gLfpwJ. ntg;gepiy> mOj;jk; Nghd;w 
#o;epiyfis khw;Wtjd; %yk; fiujpwid khw;w ,aYk;. mjpnjtpl;ba fiuryhdJ 
epiyaw;wJ. fiury; cs;s Kfitiar; rpwpjsT mirj;jhYk; kPz;Lk; gbfq;fs; 
Njhd;WfpwJ.  

 
nrwpTkpf;f kw;Wk; ePh;j;j fiury;fs;:  
 
,J njtpl;lhj fiury;fspd; xU tifg;ghlhFk;. ,t;tifg;ghL xNu msT fiug;ghdpy; 
ntt;NtW msT fiunghUis nfhz;l ,U fiury;fspd; xg;gPl;L nrwpitf; Fwpf;fpwJ. 
cjhuzkhf> cd;dplk; ,uz;L Ftisfs; NjePh; nfhLf;fg;gl;Ls;sJ. ,uz;L Ftis 
NjePiuAk; eP mUe;Jfpwha; mjpy; xd;W kw;nwhd;iw tpl mjpf ,dpg;ghf ,Ug;gij 
czh;fpwha; vdpy;> ,jpypUe:J eP vd;d mwpfpwha;? ve;jf; Ftis NjePh;> mjpfkhf 
,dpf;fpwNjh mJ kw;nwhd;iw tpl rh;f;fiu mjpfkhff; fye;Js;sJ. vd;gij mwptha;. 
cdJ cw;W Nehf;fiy vt;thW ntspg;gLj;Jtha;? rh;f;fiu mjpfkhf cs;s NjePuhdJ 
jplkhdJ vd;W $WNthk;. Mdhy;> xU Ntjpapayhsh; ,jidr; ‘nrwpT kpFe;jJ’ vd;W 
$Wth;.  
 
xNu khjphpahd fiunghUisAk;> fiug;ghidAk; nfhz;l ,U fiury;fis xg;gpLk; NghJ> 
vjpy; mjpf msT fiunghUs; cs;sNjh (Fwpg;gpl;l msT fiug;ghdpy;) mjid nrwpTkpf;f 
fiury; vd;Wk;> vjpy; Fiwe;j msT fiunghUs; cs;sNjh mjid ePh;j;j fiury; vd;Wk; 
$wyhk;.  
 
fiury;fis> ePh;j;j kw;Wk; nrwpTkpf;f fiury;fs; vd NtWgLj;JtJ xU gz;G rhh;e;j 
FwpaPlhFk;. ,J fiurypy; fiue;Js;s fiunghUspd; Jy;ypakhd msitf; Fwpg;gjpy;iy. 
,e;j NtWghlhdJ epwk;> mlh;j;jp Nghd;w ,aw;gpay; gz;Gfs; %yk; mwpag;gLfpd;wd.  
 
fiujpwd;:  
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xU Fwpg;gpl;l ntg;gepiyapy;> Fwpg;gpl;l msT fiug;ghdpy; fiuaf;$ba fiunghUspd; 
mstpw;F Xh; vy;iy cz;L (Fwpg;gpl;l msNt fiuAk;). ,e;j vy;iyia milak; NghJ 
njtpl;ba fiury; cUthfpwJ. NkYk; $Ljyhf Nrh;f;fg;gLk; fiunghUshdJ fiuahky;  
fiurypd; mbapy; jq;fptpLfpwJ. xU fiug;ghdpy; fiuaf; $ba fiunghUspd; msit 
fiujpwd; vd;w gz;gpdhy; tpsf;f KbAk;. fiujpwd; vd;gJ vt;tsT fiunghUs; Fwpg;gpl;l 
msT fiug;ghdpy; fiuAk; vd;gjw;fhd mstPlhFk;.  
 
xU Fwpg;gpl;l ntg;gepiy kw;Wk; mOj;jj;jpy; 100 fp fiug;ghdpy; fiue;J njtpl;ba 
fiuriy cUthf;f Njitahd fiunghUspd; fpuhk;fspd; vz;zpf;if mjd; fiujpwd; 
vdg;gLk;. cjhuzkhf 25ºC y; 100 fp ePhpy;> 36 fp Nrhbak; FNshiuL fiue;J njtpl;ba 
fiuriy cUthf;FfpwJ.  
 
fiujpwd; vd;gij gpd;tUk; rkd;ghl;il nfhz;L fzf;fplyhkl;.  

 fiujpwd; = 100
fiunghUspd; epiw

fiug; ghdpd; epiw 
 

 
25ºC y; 100 fp ePhpy; gy;NtW fiunghUs;fspd; fiujpwd; nfhLf;fg;gl;Ls;sJ.  
 

ngah; tha;g;ghL ePhpy; 
fhy;rpak; fhh;gNdl; CaCO(jpz;kk;) 00013 
Nrhbak; FNshiuL NaCl(jpz;kk;) 36 
mk;Nkhdpah NH(jpz;kk;) 48 
Nrhbak; i`l;uhf;i]L NaOH(jpz;kk;) 80 
FSf;Nfh];  C6H2O(jpz;kk;) 91 
Nrhbak; GNuhikL NaBr(jpz;kk;) 95 
Nrhbak; mNahilL Nal(jpz;kk;) 184 

 
fiujpwid ghjpf;Fk; fhuzpfs;:  
xU fiunghUspd; fiujpwid %d;W Kf;fpa fhuzpfs; jPh;khdpf;fpd;wd. mitfshtd.  
 

1. fiunghUs; kw;Wk; fiug;ghdpd; jd;ik  
2. ntg;gepiy  
3. mOj;jk;  

 
fiunghUs; kw;Wk; fiug;ghdpd; jd;ik:  
 
fiujpwdpy;> fiug;ghd; kw;Wk; fiunghUspd; jd;ik Kf;fpa gq;F tfpf;fpwJ. ePh; 
ngUk;ghd;ikahd nghUl;fis fiuf;Fk; jd;ikia nfhz;bUe;jhYk;> rpy nghUs;fs; ePhpy; 
fiutjpy;iy. ,jidNa Ntjpapayhsh;fs; fiujpwid gw;wpf; Fwpg;gpLk; NghJ ‘xj;j 
fiunghUl;fs; xj;j fiug;ghdpy; fiufpwJ”(Like dissolves like) vd;fpd;wdh;. 
fiunghUSf;Fk; fiug;ghDf;Fk; ,ilNa xw;Wik fhzg;gLk; NghJ jhd; fiury; 
epfo;fpwJ. cjhuzkhf> rikay; cg;G KidTWk; Nrh;kk; vdNt ,J KidTWk; 
fiug;ghdhd ePhpy; vspjpy; fiufpwJ.  
 
mJNghyNt KidTwhr; Nrh;kq;fs; KidTwh fiug;ghdpy; vspjpy; fiufpwJ. 
cjhuzkhf><jhpy; fiuf;fg;gl;l nfhOg;G> Mdhy;> KidTwhr; Nrh;kq;fs; KidTWk; 
fiug;ghdpy; fiutjpy;iy. mJNghy KidTWk; Nrh;kq;fs; KidTwh fiug;ghdpy; 
fiutjpy;iy.  
 
ntg;gepiy:  
 
1. jputj;jpy; jpz;kq;fspd; fiujpwd;:  
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nghJthf ntg;gepiy mjpfhpf;Fk; NghJ ePh;k fiug;ghdpy; jpz;kg; nghUspd; 
fiujpwd; mjpfhpf;fpwJ. cjhuzkhf> Fsph;e;j ePhpy; fiutij tpl rh;f;fiu> RLePhpy; 
mjpf mstpy; fiufpwJ.  
 
ntg;gf;nfhs; nray;Kiwapy;> ntg;gepiy mjpfhpf;Fk; NghJ fiujpwd; mjpfhpf;fpwJ.  
ntg;g ckpo; nray;Kiwapy;> ntg;gepiy mjpfhpf;Fk; NghJ fiujpwd; FiwfpwJ.  
 

2. jputj;jpy; thAf;fspd; fiujpwd;:  
ePiu ntg;gg;gLj;Jk; NghJ Fkpopfs; tUfpd;wd. Vd;? jputj;jpd; ntg;gepiyia 
mjpfhpf;Fk; NghJ thAtpd; fiujpwd; FiwfpwJ. Mifahy; Mf;]p[d; Fkpopfshf 
ntspNaWfpwJ.  

 
ePh;tho; caphpdq;fs; Fsph; gpuNjrq;fspy; mjpfkhf tho;fpd;wd. Fsph; gpuNjrq;fspy; cs;s 
ePh;epiyfspy; mjpf msT Mf;]p[d; fiue;Js;sJ. Vnddpy;> ntg;gepiy FiwAk; NghJ 
Mf;]p[dpd; fiujpwd; mjpfhpf;fpwJ.  
 
mOj;jk;:  
thAf;fis fiunghUshf nfhz;l jput fiury;fspy; kl;LNk mOj;jj;jpd; tpisT 
Fwpg;gplj;jf;fjhf ,Uf;Fk;. mOj;jj;ij mjpfhpf;Fk; NghJ xU jputj;jpy; thAtpd; 
fiujpwd; mjpfhpf;fpwJ.  
 
thAf;fis fiunghUshf nfhz;l jput fiury;fSf;F rpy vLj;Jf;fhl;Lfs; Fsph;ghdq;fs;> 
tPl;L cgNahf mk;Nkhdpah> ghh;kypd; Nghd;witfs;.  
 
fiurypd; nrwpT:  
fiury; vd;why; vd;d vd;gijAk;> fiurypy; cs;s $Wfs; kw;Wk; mjd; tiffisAk; 
tpthjpj;Njhk;. ngUk;ghyhd Ntjptpidfs; fiury; epiyapNyNa epfo;fpd;wd. vdNt> 
mj;jifa fiury;fspy; fiug;ghdpy; fiue;Js;s fiunghUspd; rhpahd msit mwpe;J 
nfhs;tjd; %yk; mjpy; epfOk; tpisTfis ed;F Muha ,aYk;. fiurypy; cs;s 
fiunghUspd; rhpahd mstpid Fwpg;gw;F ehk; nrwpT vd;w gjj;ij gad;gLj;JfpNwhk;.  
 
fiurypd; nrwpT vd;gJ “nfhLf;fg;gl;l fiurypy; my;yJ fiug;ghdpy; fiue;Js;s 
fiunghUspd; msT” vd tiuaWf;fg;gLfpwJ.  
 
fiurypd; nrwptpid mstpl gy;NtW Kiwfs; cs;sd. ehk; ,q;F epiw rjtPjk; kw;Wk; 
fd msT rjtPjk; Mfpatw;iw gad;gLj;jp xU fiurypd; nrwptpid vt;thW fzf;fplyhk; 
vd;gijf; fhz;Nghk;.  
 
epiw rjtPjk;:  
 
epiw rjtPjk; vd;gJ xU fiurypy; cs;s fiunghUspd; epiwia rjtPj;jpy; Fwpj;jhy; mJ 
mf;fiurypd; epiw rjtPjk; vdg;gLk;. ,J jpz;k fiunghUisAk;> jputf; fiug;ghidAk; 
nfhz;l fiurypd; nrwpit Fwpf;f gad;gLfpwJ.  
 

epiw rjtPjk; = 100
fiunghUspd; epiw

fiurypd; epiw 
  

epiw rjtPjk; = 100
(


+

fiunghUspd; epiw

fiunghUspd; epiw fiug; ghdpd; epiw)
 

 
cjhuzkhf. 5% rh;f;fiuf; fiury; vd;gJ 5 fp rh;f;fiuia> 95 fp ePhpy; fiuj;J fpilf;Fk; 
fiury; MFk;. fiurypd; nkhj;j epiw 100 fp MFk;.  
 
tof;fkhf epiw rjtPjk; vd;gJ w/w vd Fwpf;fg;gLfpwJ. ,J ntg;gepiyiar; rhh;e;jJ 
my;y.  
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fd msT rjtPjk; :  
fd msT rjtPjk; vd;gJ xU fiurypy; cs;s fiunghUspd; fd msit rjtPjj;jpy; 
Fwpj;jhy; mJ mf;fiurypd; fdmsT rjtPjk; vd tiuaWf;fg;gLfpwJ. ,J jputf; 
fiunghUs; kw;Wk; jputf; fiug;ghidf; nfhz;l fiury;fspd; nrwpitf; Fwpf;f 
gad;gLfpwJ.  
 

 fd msT rjtPjk; = 100
fiunghUspd; fd msT

fiurypd; fd msT 
 

 fd msT rjtPjk; = 100
(


+

fiunghUspd; fd msT

fiunghUspd; fd msT fiug; ghdpd; fdmsT)
 

 
cjhuzkhf>10% fd msT vj;jdhy; ePh;f;fiury; vd;gJ 10 kpyp vj;jdhiy 90 kpyp ePhpy; 
fiuj;J ngwg;gLk; fiuriy Fwpf;fpwJ.  
 
nghJthf fd msT rjtPjk; vd;gJ v/v vd Fwpf;fg;gLfpwJ. fd msT rjtPjk; 
ntg;gepiy mjpfhpf;Fk; NghJ FiwfpwJ. Vnddpy;> jputq;fs; ntg;gj;jhy; tphptilAk;.  
 
md;whl tho;tpy; ehk; gad;gLj;jf;$ba jput kUe;Jfs;>(Syrup), tha;fOTk; jputq;fs; 

(Mouth wash), Giuj; jLg;ghd;fs; (Antiseptic), tPl;L cgNahfg; nghUl;fs;> fpUkpehrpdpfs; 

Nghd;w fiury;fspy; cs;s fiunghUspd; msTfs; v/v vd;w gjj;jhy; Fwpg;gplg;gLfpwJ. 
mNjNghy; fspk;Gfs; (Ointment) mkpyePf;fpfs;> Nrhg;Gfs; Nghd;wtw;wpy; cs;s 

fiury;fspd; nrwpTfs; w/w vd;W Fwpg;gplg;gLfpwJ.  
 
ePNuwpa cg;Gfs; kw;Wk; gbfkhf;fy; ePh;  
 
madpr; Nrh;q;fis ePhpy; fiuj;J njtpl;ba fiuriy cUthf;Fk; NghJ> mtw;wpd; madpfs; 
ePh; %yf;$Wfisf; fth;e;J> Fwpg;gpl;l Ntjp tpfpjj;jpy; gpizg;gpid Vw;gLj;jpf; 
nfhs;fpd;wd. ,e;epfo;T ePNuw;wk; vdg;gLk;. ,e;j madpr; Nrh;kq;fs; mtw;wpd; njtpl;ba 
fiurypy; ,Ue;J Fwpg;gpl;l vz;zpf;ifapyhd ePh; %yf;$WfSld; Nrh;e;J gbfkhfpwJ. 
,e;jg; gbfq;fSld; fhzg;gLk;> ePh; %yf;$Wfspd; vz;zpf;ifNa gbfkhf;fy; ePh; vdg;gLk;. 
mj;jifa gbfq;fs; ePNuwpa cg;Gfs; vdg;gLk;. 
 
,g;gbf cg;Gfis ntg;gg;gLj;Jk; NghJ> mit gbfkhf;fy; ePiu ,oe;J gbf cUtw;wjhf 
khWfpd;wd kw;Wk; epwj;ij ,of;fpd;wd (mit epwKs;s cg;Gfshf ,Ue;jhy;) rpy 
nghJthd ePNuwpa cg;Gfs; nfhLf;fg;gl;Ls;sJ.  
 

nghJg; ngah; IUPAC ngah; %yf;$W tha;g;ghL 

ePy tpl;hpahy; (kapy; 
Jj;jk;) 

fhg;gh; (II) ry;Ngl; 
ngd;lhi`l;Nul; 

CuSO4.5H2O 

vg;rk; cg;G  nkf;dPrpak; ry;Ngl; 
n`g;lhi`l;Nul;  

MgSO4. 7H2O 

[pg;rk;  fhy;rpak; ry;Ngl; 
ili`l;Nul;  

CaSO4. 2H2O 

gr;ir tpl;hpahy; ,Uk;G (II) ry;Ngl; 
n`g;lhi`l;Nul;  

FeSO4. 7H2O  

nts;is tpl;hpahy; rpq; ry;Ngl; 
n`g;lhi`l;Nul; 

ZnSO4. 7H2O  

 
fhg;gh; ry;Ngl; ngd;lhi`l;Nul; CuSO4. 5H2O (ePytpl;hpahy; my;yJ kapy;Jj;jk;) 
ePy tpl;hpahy; cg;gpy; Ie;J ePh; %yf;$Wfs; cs;sd. ,jd; gbfkhf;fy; ePh; %yf;$Wfspd; 
vz;zpf;if Ie;J> ePyepw fhg;gh; ry;Ngl; ngd;lhi`l;Nul; gbfj;ij nkJthf ntg;gg;gLj;Jk; 
NghJ> Ie;J ePh; %yf;$Wfis ,oe;J epwkw;w> ePuw;w fhg;gh; ry;Ngl; Mf khWfpwJ.  
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epwkw;w> ePuw;w fhg;gh; ry;Ngl; cg;gpy; rpy Jsp ePhpidr; Nrh;f;Fk; NghJ my;yJ Fsph;tpf;Fk; 
NghJ cg;ghdJ kPz;Lk; ePy epw ePNuwpa cg;ghf khWfpwJ. 
 

 
nkf;dPrpak; ry;Ngl; n`g;lhi`l;Nul; MgSO4. H2O (vg;rk; cg;G):  
 
vg;rk; cg;gpd; gbfkhf;fy; ePh; %yf;$Wfspd; vz;zpf;if VO. nkf;dPrpak; ry;Ngl; n`g;lh 
i`l;Nul; gbfj;ij nkJthf ntg;gg;gLj;Jk; NghJ VO ePh; %yf;$Wfis ,oe;J ePuw;w 
nkf;dPrpak; ry;Ngl;lhf khWfpwJ.  
 

 
 
ePuw;w nkf;dPrpak; ry;Ngl;by; rpy Jsp ePiur; Nrh;f;Fk; nghOJ my;yJ Fsph;tpf;Fk; NghJ 
cg;ghdJ kPz;Lk; ePNuwpa cg;ghf khWfpwJ.  
 
<uk; cwpQ;Rjy;:  
rpy Nrh;kq;fs; rhjhuz ntg;gepiyapy;> tspkz;lyf; fhw;Wld; njhlh;G nfhs;Sk; NghJ 
mjpYs;s <uj;ij cwpQ;Rk; jd;ikiag; ngw;Ws;sd. ,e;epfo;tpd; NghJ mtw;wpd; ,aw;gpay; 
epiy khWtjpy;iy. ,j;jifa Nrh;kq;fs; <uk; cwpQ;Rk; Nrh;kq;fs; my;YJ <uk; ftUk; 
Nrh;kq;fs; vdg;gLfpd;wd. ,g;gz;gpw;F <uk; cwpQ;Rjy; vd;W ngah;.  
 
<uk; cwpQ;Rk; Nrh;kq;fs; cyh;j;Jk; nghUshf gad;gLj;jg;gLfpd;wd.  
cjhuzq;fs;:  

1. mlh; ry;gpA+hpf; mkpyk; (H2SO4) 
2. gh];gu]; ngz;lhf;i]L (P2O5) 
3. Rl;;l Rz;zhk;G (CaO) 
4. rpypf;fh n[y; (SiO2) 
5. ePuw;w fhy;rpak; FNshiuL (CaCl2)  

 
<uk; cwpQ;rpf; fiujy;: 
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rpy Nrh;kq;fs; rhjhuz ntg;gepiyapy;> tspkz;lyf; fhw;Wld; njhlh;G nfhs;Sk; NghJ 
mjpYs;s <uj;ij cwpQ;rp KOtJk; fiufpd;wd. mj;jifa Nrh;kq;fs; <uk; cwpQ;rpf; 
fiuAk; Nrh;kq;fs; vdg;gLk;. ,g;gz;gpw;F <uk; cwpQ;rpf; fiujy; vd;Wk;. ngah;.  
 
<uk; cwpQ;rpf; fiuAk; Nrh;kq;fs; mtw;wpd; gbfg; gz;ig ,of;fpd;wd. mit> KOikahf 
fiue;J njtpl;baf; fiuriy cUthf;Ffpd;wd. <uk; cwpQ;rpf; fiujy; mjpfkhf epfOk; 
,Uf;Fk; #o;epiyfs;.  

1. Fiwe;j ntg;gepiy  
2. mjpf tspkz;ly <ug;gjk;  

 
cjhuzhkf> fhy;rpak; FNshiuL (CaCl2), Nrhbak; i`l;uhf;i]L (NaOH), nghl;lhrpak; 
i`l;uhf;i]L (KOH), kw;Wk; /ngh;hpf; FNshiuL (FeCl3).  
 

<uk; cwpQ;Rk; Nrh;kq;fs;  <uk; cwpQ;rpf; fiuAK; Nrh;kq;fs;  
rhjhuz ntg;gepiyapy;> tspkz;lyf; 
fhw;Wld; njhlh;G nfhs;Sk; NghJ 
mjpYs;s <uj;ij cwpQ;RfpwJ. Mdhy; 
fiutjpy;iy  

rhjhuz ntg;gepiyapy;> tzpkz;lyf; 
fhw;Wld; njhlh;G nfhs;Sk; NghJ 
mjpYs;s <uj;ij cwpQ;rpf; fiufpwJ.  

tspkz;lyf; fhw;Wld; njhlh;G nfhs;Sk; 
NghJ jd;Dila ,aw;gpay; epiyia 
,og;gjpy;iy  

tspkz;lyf; fhw;Wld; njhlh;G nfhs;Sk; 
NghJ jd;Dila ,aw;gpay; epiyia 
,of;fpwJ.  

,it gbf jpz;kq;fshf kl;LNk 
fhzg;gLfpd;wd.  

gbf cUtw;w jpz;kq;fshfNth> 
jputq;fshfNth fhzg;gLfpd;wd.  

 

fiujpwd;. epiw rjtPj kw;Wk; fdmsT rjtPj fzf;Ffs;;  
 
1. fiujpwid mbg;gilahff; nfhz;l fzf;Ffs; 

1. 298 K ntg;gepiyapy 15 fp ePhpy;> 1.5 fp fiunghUis fiuj;J xU njtpl;ba 
fiury; jahhpf;fg;gLfpwJ. mNj ntg;g epiyapy; fiug;ghdpd; fiujpwid;f 
fz;lwpf.  

jPh;T:  
 fiug;ghdpd; epiw = 15 fp 
 fiunghUspd; epiw = 1.5 fp  

  fiunghUspd; fiujpwd; = 100= 
fiunghUspd; epiw

fiug; ghdpd; epiw 
 

  fiunghUspd; fiujpwd; =
15

100
1.5

  

      = 10 fp  
2. 303 K ntg;gepiyapy; 60 fp ePhpy; vt;tsT epiwAs;s nghl;lhrpak; FNshiuL fiue;J 

njtpl;ba fiuriy cUthf;Fk;? mNj ntg;gepiyapy; nghl;lhrpak; FNshiubd; 
fiujpwd; 37/100 vdf; nfhLf;fg;gl;Ls;sJ.  

 jPh;T:  
 100 fp ePhpy; fiue;J njtpl;ba fiuriy cUthf;fj; Njitahd  nghl;lhrpak; 
FNshiubd; epiw = 37 fp 
  60 fpePhpy; fiue;J njtpl;ba fiuriy  

cUthf;fj; Njitg;gLk; =
37

60
100

  

  nghl;lhrpak; FNshiubd;epiw  
    
 
    = 22.2 fp  
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3. 30ºC ntg;gepiyapy; 50 fp ePhpy; fiue;J njtpl;ba fiuriy cUthf;fj; Njitahd 

Nrhbak; FNshiubd; epiw vd;d? 30ºC ntg;gepiyapy; Nrhabk; FNshiubd; fiujpwd; 
36 fp.  
jPh;T:  
 30ºC ntg;gepiyapy;> 100 fp ePhpy; fiuAk; Nrhbak; FNshiuL =  36 fp  

100 fp ePhpy; njtpl;ba fiuriy cUthf;fj; Njitahd Nrhbak; FNshiubd; epiw 
= 26 fp  
 50 fp ePhpy; njtpl;ba fiuriy cUthf;fj;  

Njitg;gLk; Nrhbak;   =
36 50

100


 

FNshiubd; epiw  
    = 18 fp  

4. 50ºC kw;Wk; 30ºC ntg;gepiyapy; Nrhbak; iel;Nul;bd; fiujpwd; KiwNa 114 fp kw;Wk; 

96 fp. 50 fp ePhpy; cUthd njtpl;baf; fiuriy 50ºC y;  ,Ue;J 30ºC ntg;gepiyf;F 
Fsp&l;Lk; NghJ fiurypy; ,Ue;J ntspNaw;wg;gLk; my;yJ tPo;gbthFk; Nrhbak; 
iel;Nul; cg;gpd; epiwiaf; fhz;f.  

 jPh;T  
50ºC ntg;gepiyapy; 100 fp ePhpy; fiuAk; Nrhbak; iel;Nul;bd; epiw 114 fp. 

 
 50°C ntg;gepiyapy; 50 fp ePhpy; fiuAk; Nrhbak;  

  iel;Nul;bd; epiw =
114 50

100


=  

     57 fp  
 
 mNj Nghy; ntg;gepiyapy; 50 fp ePhpy; fiuAk; Nrhbak;  

     iel;Nul;bd; epiw =
96 50

100


=   

        = 48 fp  
 
50°C y; ,Ue;J 30°C ntg;gepiyf;F Fsp&l;Lk; NghJ 50 fp ePiuf; nfhz;L cUthd 
njtpl;ba fiurypy; ,Ue;J ntspNaw;Wg;gLk; my;yJ tPo;gbthFk; Nrhbak; iel;Nul;bd; 
epiw = 57 – 48 = 9 fp 
 
ii. epiw rjtPjj;ij mbg;gilahff; nfhz;l fzf;Ffs;:  
1. 100 fp ePhpy; 25 fp rh;f;fiuiaf;  fiuj;J xU fiury; jahhpf;fg;gLfpwJ. mjd; 

fiunghUspd;> epiw rjtPjj;ijf; fhz;f.  
jPh;T:  
  fiunghUspd; epiw = 25 fp  
  fiug;ghdpd; epiw = 100 fp  

 epiw rjtPjk; = 100= 
fiunghUspd; epiw

fiurypd; epiw 
 

 epiw rjtPjk; = 100= 
fiunghUspd; epiw

(fiunghUspd; epiw fiug; ghdpd; epiw) +
 

      = 
25

100
25 100


+

 

      =
25

100
125

  

      = 20%  
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2. 25ºC ntg;gepiyapy; 100 fp ephpy;> 16 fp Nrhbak; i`l;uhf;i]L fiuf;fg;gLfpwJ. 
fiunghUs; kw;Wk; fiug;ghdpd; epiw rjtPjj;ijf; fhz;f.  
jPh;T:   
 fiunghUspd; epiw (NaOH) = 16 fp 
 fiug;ghdpd; epiw (H2O) = 100 fp  

 
fiunghUspd; epiw rjtPjk;:  

 epiw rjtPjk;  100= 
fiunghUspd; epiw

(fiunghUspd; epiw fiug; ghdpd; epiw) +
 

    = 
16 100

16 100


+

 

    = 
1600

116
 

fiunghUspd; epiw rjtPjk; = 13.79%  
 
 
fiug;ghdpd; epiw rjtPjk; = 100– (fiunghUspd; epiw rjtPjk;)  
    = 100 – 13.79 
    = 86.21% 
3. 500 fp fiurypy; 10% (w/w) : A+hpah ePh;f; fiuriyg; ngwj; Njitahd A+hpahtpd; 
epiwia fzf;fpLf.  
jPh;T  

epiw rjtPjk; = 100
fiunghUspd; epiw

fiurypd; epiw 
 

  10 =  

A+hpahtpd; epiw = 
10 500

100


 

Njitahd A+hpahtpd; epiw = 50 fp  
 
iii.fd msT rjtPjj;ij mbg;gilahff; nfhz;l fzf;Ffs;.  
 
1. 35 kp.yp nkj;jdhy; 65 kp.yp ePUld; Nrh;f;fg;gl;L xU fiury; jahhpf;fg;gLfpwJ. 

fiurypd; fd msT rjtPjj;ijf; fhz;f.  
 
 nkj;jdhypd; fd msT = 35 kp.yp 
  ePhpd; fd msT = 65 kp.yp 

 fd msT rjtPjk; = 100
fiunghUspd; fd msT

fiurypd; fd msT 
 

fd msT rjtPjk; = 100
fiunghUspd; fd msT

(fiunghUspd; fd msT fiug; ghdpd; fdmsT)+
 

fd msT rjtPjk; =
35

100
35 65


+

 

 

fd msT rjtPjk; = 
35

100
100

  

    = 35%  
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2. 200 kp.yp 20% (v/v) vj;jdhy; - ePHf;fiurypy; cs;s vj;jdhypd; fd msitf; 
fzf;fpLf.  
jPh;T:  
 vj;jdhy; ePh;f;fiurypd; fd msT = 200 kp.yp 
  fd msT rjtPjk; = 20% 

  fd msT rjtPjk; = 100
fiunghUspd; fd msT

fiurypd; fd msT 
 

     20 100= 
vj;jdhypd; fdmsT 

200
 

vj;jdhypd; fd msT 
1


=
20 200 

00
 = 40 kp.yp 

 
epidtpy; nfhs;f.  

• ,uz;L my;yJ mjw;F Nkw;gl;l nghUl;fspd; xU gbj;jhd fyit fiury; vdg;gLk;.  
 

• ePH;f; fiury;fspy; ePuhdJ fiug;ghdhf nray;gLfpwJ.  
 

• ePuw;w fiury;fspy; ePiuj; jtpu kw;wit fiug;ghdhf nray;gLfpwJ.  
 

• xU Fwpg;gpl;l ntg;gepiyapy; ve;j xU fiurypy;> NkYk; fiunghUis fiuf;f 
KbahNjh> mf;fiury; njtpl;ba fiury; vdg;gLk;.  
 

• Fwpg;gpl;l ntg;gepiyapy;> njtpl;ba fiurypy; fiue;Js;s fiunghUspd; msit 
tplf; Fiwthd fiunghUs; msitf; nfhz;l fiury; njtpl;lhj fiury; MFk;.  
 

• Fwpg;gpl;l ntg;gepiyapy;> njtpl;ba fiurypy; cs;s fiunghUspd; msitf; 
fhl;bYk; mjpfkhd fiunghUisf; nfhz;l fiury; mjp njtpl;ba fiury; 
vdg;gLk;.  
 

• KidTWk; Nrh;kq;fs; KidTWk; fiug;ghdpy; fiufpwJ.  
 

• KidTwhr; Nrh;kq;fs; KidTwhf; fiug;ghdpy; fiufpwJ.  
 

• ntg;gk; nfhs; nray;Kiwapy; ntg;gepiy mjpfhpf;Fk; NghJ fiujpwd; mjpfhpf;fpwJ.  
 

• ntg;gk; ckpo; nray;Kiwapy; ntg;gepiy mjpfhpf;Fk; NghJ fiujpwd; FiwfpwJ.  

• epiw rjtPjk; vd;gJ> xU fiurypy; cs;s fiunghUspd; epiwia rjtPjj;jpy; 
Fwpj;jhy; mJ ,f;fiurypd; epiwrjtPjk; vdg;gLk;.  

•  
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myF 10  

Ntjptpidfspd; tiffs;  
mwpKfk;: 
 
ePq;fs; Vw;fdNt fw;wwpe;jJ Nghy; xU Ntjptpidapy; gioa gpizg;Gfs; cile;j Gjpa 
Ntjpg;gpizg;Gfs; cUthfpd;wd. ,J jd;dpr;irahfNth my;yJ ntspg;Gw Mw;wy; my;yJ 
ce;Jjy; %ykhfNth eilngwyhk;. Ntjpapay; vd;gJ KOtJk; Ntjptpidfis 
gw;wpajhFk;. cq;fSila md;whl tho;tpy; gy;NtW Ntjptpidfis fhz ,aYk;. kdpj 
,dk; kw;Wk; Rw;Wr;#oy; eyd; NgZjy; nghUl;L> ,j;jifa tpidfs; gw;wpa njspthd 
Ghpjy; ,d;wpaikahjJ. vdNt Ntjpapay; Ntjptpidfis Kjd;ikahf tpsf;FfpwJ.  
 
ePH; my;yJ fhw;Wld; njhh;lG nfhs;Sk; nghOJ ,Uk;G vd; JUg;gpbf;fpwJ?  
 

ePq;fs; cz;Zk; czT nrhpkhdk; miltjd; %yk; Mw;wiyg; ngWfpwPh;fs;. jhtuq;fs; 
G+kpapypUe;J Cl;lr;rj;Jf;fis cwpQ;rp tsh;f;fpd;wd. NkYk; xspr;Nrh;f;ifapd; %yk; 
czit ngWfpd;wd. vhpnghUs; vhptjhy; fhh; ,aq;FfpwJ. ,Uk;G Mf;rp[Ndw;wkiltjhy; 
JUg;gpbf;fpwJ. vdNt ,t;tidj;Jr; nray;fSk; Ntjp khw;wq;fshFk;. mjhtJ khw;wj;jpw;F 
cl;gLk; nghUs;fs; midj;Jk; NtW Gjpa nghUs;fshf khw;wg;gLfpd;wd. vLj;Jf;fhl;;L: 
ngl;Nuhy; vhpAk;NghJ mjpy; mlq;fpAs;s i`l;Nuhfhh;gd;fs;> fhh;gd; il Mf;irL kw;Wk; 
ePuhf khw;wg;gLfpd;wd. ,g;ghlj;jpy; Ntjp tpidfspd; jd;ik kw;Wk; tiffis 
tpthjpg;Nghk;.  
 
xU Ntjptpid eilngWk; nghOJ epfo;tnjd;d?  
 

• xU Ntjptpidapy; <LgLk; %yf;$Wfspd; mZf;fs; my;yJ 
jdpkq;fs;khw;wpaikf;fg;gl;L Gjpa %yf;$Wfs; cUthfpd;wd.  

• mZf;fSf;fpilNaahd gpizg;Gfs; cile;J Gjpa Ntjpg;gpizg;Gfs; cUthfpd;wd.  

• gpizg;G cilAk; nghOJ Mw;wy; cwpQ;rg;gLfpwJ. mNjNghd;W gpizg;G cUthFk; 
NghJ Mw;wy; ntspg;gLfpwJ (ckpog;gLfpwJ)  
 

Ntjptpidfs; vt;thW Fwpf;fg;gLfpd;wd?  
kPj;Njd; Mf;rp[Dld; tpidGhpe;J fhh;gd; il Mf;irL kw;Wk; ePiuj; jUfpwJ. ,t;tpidia 
vt;thW Fwpg;gpLthh;?  
,t;tpidapid thh;j;ij rkd;ghlhf fPo;f;fz;lthW Fwpf;fyhk;.  
 
kPj;Njd; + Mf;rp[d; → fhh;gd; il Mf;irL + ePh;  
,r;rkd;ghlhdJ tpidgLnghUs;> tpid tpisnghUs;fspd; Ntjp ,iaigj; jUtjpy;iy. 
vdNt xU Ntjptpidapd; gz;Gfis gw;wp mwpa mJ Ntjpr; rkd;ghlhf Fwpf;fg;gLfpwJ. 
xU Ntjptpidapy; <LgLk; Ntjpg;nghUs;fs; mtw;wpd; Ntjptha;ghLfshy; Fwpf;fg;gLfpd;wd. 
tpidapy; <LgLk; jdpkq;fs; my;yJ Nrh;kq;fs; (tpidgL nghUs;fs;)> mk;Gf;Fwpapd; 
,lJGwKk;> tpidapy; cUthFk; nghUs;fs; (tpidtpis nghUs;fs;) mk;Gf;Fwpapd; 
tyg;GwKk; Fwpf;fg;gLfpd;wd. mk;Gf;FwpahdJ tpid epfOk; jpiriaf; Fwpf;fpwJ. 
,t;thwhf Nkw;$wpa tpidia gpd;tUkhW vOjyhk;.  

CH4 + O2 → CO2 + H2O  
Mdhy; ,JTk; $l KOikaw;w Ntjpr; rkd;ghlhFk; Vnddpy; nghUz;ik mopahtpjpg;gb 
nghUz;ikia Mf;fNth mopf;fNth KbahJ. xU Ntjp tpidapd; %yk; Gjpa mZf;fis 
ehk; cUthf;f ,ayhJ. khwhf Ntjp tpid %yk; gy;NtW topfspy; mZf;fis 
khw;wpaikj;J Gjpa Nrh;kj;jpid cUthf;fyhk;. vdNt xU Ntjpr; rkd;ghl;by; tpidgL 
nghUs;fspd; mZf;fspd; vz;zpf;ifAk;> tpid tpis nghUs;fspYs;s mZf;fspd; 
vz;zpf;ifAk; rkkhf ,Uf;f Ntz;Lk;. Nkw;fz;l rkd;ghl;by; i`l;u[d; kw;Wk; Mf;rp[d; 
mZf;fspd; vz;zpf;if rkkhf ,y;iy. ,jid rhp nra;Ak;nghOJ fPo;f;fz;l 
rkd;gLj;jg;gl;l rkd;ghL fpilf;fpwJ.  
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CH4 + 2O2 → CO2 + 2H2O  
NkYk; xU Ntjpr; rkd;ghlhdJ mt;tpidapy; <LgLk; nghUs;fspy; ,ay;epiyiaAk;> 
tpideilngWk; #o;epiyfisg; gw;wpa tptuj;ijAk; jUfpwJ. 
CH4(g)      +   2O2(g)    →   CO2(g)     + 2H2O(g) 
kPj;Njd; Mf;rp[d; fhh;gd; il Mf;irL ePh;  

“rkd;gLj;jg;gl;l Ntjpr; rkd;ghL vd;gJ xU Ntjptpidapd; Ntjp ,iaG> tpidgL 
kw;Wk; tpid tpisnghUs;fspd; ,aw;gpay; epiyik kw;Wk; tpid eilngWk; 
#o;epiyfis Fwpf;Fk; vspa (Fwpg;G) FwpaPlhFk;. 
 

 
xU Ntjptpidapy; <LgLk; nghUs;fspd; epiy kw;Wk; ,aw;gpay; epiyia xU 
milg;Gf;Fwpf;Fs; RUf;f FwpaPLfisg; gad;gLj;jp Fwpg;gplyhk;. vLj;jf;fhl;lhf> 
jpz;k nghl;lhrpak;> ePUld; tpid Ghpe;J nghl;lhrpak; i`l;uhf;irilAk;> i`l;u[d; 
thAitAk; jUfpwJ. ,t;tpid rhh;e;j midj;J jfty;fSk; fPo;ffz;lthW 
Ntjpr;rkd;ghl;by; Fwpf;fg;gLfpd;wd.  
2K(s) + 2H2O(i) → 2KOH(aq) + H2(g) 

FwpaPL epiyik my;yJ ,ay;epiy 

s jpz;kk; 

i ePh;kk; 

g thA 

aq ePh;f;fiury;  
 

 
Ntjptpidfspd; tiffs;:  
mZf;fspd; kWrPuikg;G jd;ikiag; nghWj;J tifg;gLj;Jjy;;. 
,Jtiu ePq;fs; Ntjptpidfs; gw;wpAk;> ,it vt;thW Ntjpr; rkd;ghlhff; Fwpf;fg;gLfpd;wd  
vd;Wk; fw;wwpe;jPh;fs;. xt;nthUehSk; mjpf vz;zpf;ifapyhd Ntjptpidfs; ek;ikr; Rw;wp 
elf;fpd;wd. mit vy;yhk; xU tifahf elf;fpd;wdth? ,y;iy. xt;nthU tpidAk; 
gy;NtW tifahd mZf;fis cs;slf;fpaJ. vdNt mit tpidgLk; tpjKk; 
NtWgLfpwJ. vdNt xU tpidapy; <LgLk; tpidgL nghUspd; mZf;fs; vt;thW 
khw;wpaikf;fg;gLfpd;wd. vd;gjd; mbg;gilapy; Ntjptidfis gpd;tUkhW 
tifg;gLj;jg;gLfpwJ.  
 
Nrh;f;if my;yJ $Lif tpidfs;:  
,uz;L my;yJ mjw;F Nkw;gl;l tpidgL nghUs;fs; ,ize;J xU Nrh;kk; cUthFk; 
tpid Nrh;f;if my;yJ $Lif tpid MFk;. ,jid 'njhFg;G tpid" my;yJ ',iaG 
tpid" vd;W miof;fyhk;. 'A" kw;Wk; 'B" ,ize;J "AB" vd;w Nrh;kk; cUthf;Fk; 
Nrh;f;if tpidapd; nghJthd tbtk; fPNo nfhLf;fg;gl;Ls;sJ. 
 
    vLj;Jf;fhl;L: i`l;u[d; thA FNshhpDld; ,ize;J i`l;u[d; 
FNshiuL thAit jUfpwJ.  
   H2(g) + + Cl2(g) → 2HCl(g) 
 
tpidgL nghUspd; jd;ikiag; nghUj;J Nrh;f;if tpidfs; "%d;W tiffshf" 
gphpf;fg;gLfpd;wd.  
 
jdpkk; + jdpkk; → Nrh;kk;  
 
jdpkq;fs; xd;Nwhnlhd;W ,ize;J xU Nrh;kj;ijj; jUfpd;wd. ,t;tif tpidfs; 
cNyhfk; kw;Wk; mNyhfq;fSf;fpilNa my;yJ ,uz;L mNyhfq;fSf;fpilNa eilngwyhk;.  
 
vLj;Jf;fhl;L 1: jpl fe;jfk; (ry;gh;) Mf;rp[Dld; tpid Ghpe;J fe;jf il Mf;irL 
cUthfpwJ. ,t;tpidapd; ,U tpidgL nghUs;fSkl; mNyhfq;fs; MFk;.  
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vLj;Jf;fhl;L 2: nts;sp Nghd;w ntz;ikahd NrhbakhdJ ntspwpa gr;ir fye;j kQ;rs; 
thAthd FNshhpDld; ,izAk; NghJ> cz;zj; jFe;j Nrhbak; FNshiuilj; jUfpwJ. 
,q;F tpidgL nghUs;fspy;> xd;W cNyhfk; (Nrhbak;)> kw;nwhd;W mNyhfk; (FNshhpd;) 
MFk;.  
   2Na(s) + Cl2(g) 2NaCl(s) 
 
Nrhjpf;f:  
gpd;tUk; ml;ltizapy; nfhLf;fg;gl;l cNyhfq;fs; kw;Wk; mNyhfq;fs; ,ilNa 
rhj;jpakhd $Lif tpid my;yJ Nrh;f;if tpidfis fz;lwpe;J mtw;wpd; rkd; 
nra;ag;gl;l tpidfis (rkd;ghl;il) vOJq;fs;.  
 

cNyhfq;fs; mNyhfq;fs;  

Na, K, Cs, Ca, Mg F, Cl,Br, I  

 
Nrh;kk; + jdpkk; → Nrh;kk;  
,t;tif Nrh;f;if tpidapy;> xU Nrh;kk; kw;nwhU jdpkj;Jld; Nrh;e;J xU Gjpa Nrh;kj;ij 
jUfpwJ.  
 
vLj;Jf;fhl;L: gh];gu]; biu FNshiuL> FNshhpDld; ,ize;J gh];gu]; ngz;lh 
FNshiuilj; jUfpwJ.  
  PCl2(l) + Cl2(g) → PCl5(s)  
 
Nrh;kk; +  Nrh;kk; → Nrh;kk;  
,r;Nrh;f;if tpidapy; ,uz;L Nrh;kq;fs; Nrh;e;J xU Gjpa Nrh;kj;ij cUthf;Ffpd;wd. 
gpd;tUk; tpidapy; rpypf;fhd; il Mf;irL> fhy;rpak; Mf;irLld; tpidGhpe;J fhy;rpak; 
rpypNfl;ilj; jUfpwJ.  
   SiO2(s) + CaO(s) → CaSiO2(s)    
 
,aw;ifapy; epfOk; ngUk;ghyhd Nrh;f;if tpidfs; ntg;g ckpo; tpidfshFk;. Vnddpy;> 
,q;F Gjpa gpizg;Gfs; cUthf;fg;gLtjhy; mjpf Mw;wy; ntg;gkhf ntspaplg;gLfpwJ.  
 
rpijT tpidfs;:  
jFe;j #o;epiyapy; xU Nrh;kk; rpijTw;W ,uz;L my;yJ mjw;F Nkw;gl;l vspa 
%yf;$Wfshf rpjTWk; tpid rpijTtpid vdg;gLk;. ,t;tpid Nrh;f;if tpidf;F 
vjph;tpid MFk;. xU rpijT tpidapd; nghJthd tbtk; fPNo jug;gl;Ls;sJ.  
   
rpijT tpidapd; xU Kf;fpa epfo;T> gpizg;Gfs; ciltNjahFk;. vdNt ,t;tpidapd; 
NghJ gpizg;Gfs; cila Mw;wy; Njitg;gLfpwJ. mt;thW gad;gLj;jg;gLk; Mw;wypd; 
,ay;igf; nghUj;J rpijT tpidfs; %d;W tiffshfg; gphpf;fg;gLfpd;wd.  
 1. ntg;gr; rpijT tpidfs;  
 2. kpd;dhw; rpijT tpidfs;  
 3. xspr; rpijT tpidfs;  
 
Rtw;wpy; nts;isabf;f ePw;Wr; Rz;zhk;G fiuriyg; gad;gLj;JfpNwhk;. fhy;rpak; 
i`l;uhf;irL> fhw;wpy; ,Uf;Fk; fhh;gd; - il – Mf;irLld; tpidGHpe;J fhy;rpak; 
fhh;gNdl; cUthfp nky;ypa glykhf Rth;fspy; gbfpwJ. nts;isabj;j ,uz;L 
my;yJ %d;W jpdq;fspy; fhy;rpak; fhh;gNdl; Rth;fSf;F xU kpDkpDg;Gj; 
jd;ikiaj; jUfpwJ. Rz;zhk;Gf;fy;ypd; (khh;gps;) Ntjp tha;g;ghL CaCO3 

                 Ca(OH)2(aq) + CO2(g)  →CaCO3(s) + H2O 
ePw;Wr;      fhh;gd;-   fhy;rpak;  ePh;  
      Rz;zhk;G  il-Mf;irL fhh;gNdl; 
 
ntg;gr; rpijT tpidfs;:  
 
,t;tif tpidapy; tpidgLnghUs; ntg;gj;jpdhy; rpijTWfpwJ.  
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vLj;Jf;fhl;L: nkh;Fhp (II) Mf;i]L ntg;gj;jpdhy; rpijTw;W nkh;Fhp kw;Wk; Mf;rp[d; 
thAthf khWfpwJ. ntg;gj;ij vLj;Jf; nfhz;L ,t;tpid epfo;tjhy; ,J ntg;gr; rpijT 
tpid vdg;gLfpwJ. NkYk; ,t;tpid> Nrh;kj;jpypUe;J jdpkk; / jdpkk; rpijtiljy; vd;w 
tifiar; rhh;e;jJ. mjhtJ nkh;Fhpf; Mf;i]L> nkh;Fhp kw;Wk; Mf;rp[d; vd;w 
jdpkq;fshfr; rpijtilfpwJ.  

  2HgO(s) ⎯⎯⎯→ntg;gk;  2Hg(l) + O2(g) 
 
,J Nghd;W> fhy;rpak; fhh;gNdl;il ntg;gg;gLj;Jk; NghJ> mJ rpijTw;W fhy;rpak; 
Mf;irL kw;Wk; fhh;gd; - il Mf;irlhf khWfpwJ. ,t;tpid Nrh;kj;jpypUe;J Nrh;kk; / 
Nrh;kk; vd;w tifiar; rhh;e;jJ.  

  CaCO3(s) ⎯⎯⎯→ntg;gk;  CaO(s) + CO2(g)  
 
ntg;gr;rpijT tpidfspy; gpizg;Gfis cilg;gjw;F ntg;gk; jug;gLfpwJ. ,J Nghd;w 
ntg;gj;ij cwpQ;Rk; tpidfis 'ntg;gnfhs; tpidfs;' vdyhk;.  
 
kpd;dhw; rpijT tpidfs;:  
rpy rpijT tpidfspy; kpd;dhw;wy; tpidia epfo;j;jg; gad;gLfpwJ.  
vLj;Jf;fhl;lhf Nrhbak; FNshiuL fiurypy; kpd;dhw;wiy nrYj;Jk; NghJ Nrhbak; 
FNshiuL rpijTw;W cNyhf Nrhbak; kw;Wk; FNshhpd; thA cUthfpd;wd. ,e;epfo;T 
'kpd;dhw; gFg;G" vdg;gLk;.  

  2NaCl(aq) ⎯⎯⎯⎯→kpd;dhw;wy;  2Na(s) + Cl2(g) 
 
,q;F Nrhbak; FNshiuL> Nrhbak; kw;Wk; FNshhpd; vd;w jdpkq;fshf khWfpd;wJ. vdNt 
,J Nrh;kj;jpypUe;J jdpkk; - jdpkk; vd;w tifiar; Nrh;e;jJ.  
 
xspr;rpijT tpidfs;:  
xspahdJ rpijT tpidfis epfo;j;Jk; kw;nwhU tif Mw;wy; MFk;. vLj;Jf;fhl;L: rpy;th; 
GNuhikL kPJ xsp gLk;nghOJ> mJ rpijTw;W rpy;th; cNyhfj;ijAk;> GNuhkpd; thAitAk; 
jUfpwJ. xspahdJ ,r;rpijit epfo;j;Jtjhy; ,t;tpid "xspr;rpijT" vdg;gLk;.  

   2AgBr(s) ⎯⎯→xsp 2Ag(s) + Br2(g) 
 
,q;F kQ;rs; epw rpy;th; GNuhikL ,JTk; Nrh;kj;jpypUe;J jdpkk; - jdpkk; vd;w 
rpijTWjy; tiff;F vLj;Jf;fhl;lhFk;.  
 
xw;iw ,lg;ngah;r;rp tpidfs;:  
,t;tif tpid xU jdpkk; kw;Wk; Nrh;kj;jpw;fpilNa epfo;tjhFk;. mit tpidgLk; nghOJ 
Nrh;kj;jpYs;s x jdpkk; kw;nwhU jdpkj;jhy; ,lg;ngah;r;rp mile;J Gjpa Nrh;kj;ijAk;> 
jdpkj;ijAk; jUfpwJ. xd;wiw ,lg;ngah;r;rp tpidfspd; nghJthd tbtk; tUkhW.  
 
  
 
 
jdpkk; 'A', MdJ 'B' vd;w jdpkj;ij mjDila Nrh;kkhd 'BC'-apypUe;J ,lg;ngah;r;rp 
nra;fpwJ. vdNt ,J xw;iw ,lg;ngah;r;rp tpid vdg;gLfpwJ.  
 
Jj;jehf cNyhfj;ij i`l;NuhFNshhpf; mkpyj;jpy; itf;Fk; nghOJ i`l;u[d; thA 
ntsptpUfpwJ. ,q;F i`l;u[d; Jj;jehfj;jhy; ,lg;ngah;r;rp nra;ag;gl;L Jj;jehf 
FNshiuL cUthfpwJ.  
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fhg;gh; IIry;Ngl;bd; ePH;f;fiurypy; xU ,Uk;G Mzpia itf;Fk; nghOJ ,Uk;G> fhg;giu 
,lg;ngah;r;rp nra;fpwJ.  
 
tpidgLnghUs;fspy; NtWgl;l Nrh;f;if %yk; ,JNghd;w gy;NtW tpidfis ehk; Kd; 
itf;f KbAk;. Mdhy; mitnay;yhk; eilKiwapy; elf;Fkh? ,y;iy. ,jid vspjhf 
N`y[d;fis nfhz;L tpsf;f KbAk;. vLj;Jf;fhl;lhf fPo;f;fz;l ,U Ntjptpidfis 
fUJNthk;. 

    
    
Kjy; tpidapy; Nrhbak; FNshiubypUe;J FNshhpd; G@hpdhy; ,lg;ngah;r;rp 
nra;ag;gLfpwJ. ,uz;lhk; tpidapy; FNshhpd;> G@hpid Nrhbak; g@iubypUe;J 
,lg;ngah;r;rp nra;fpwJ.  
 
Nkw;fz;l ,uz;L tpidfspy; ,uz;lhk; tpid elf;f ,ayhJ. Vnddpy; FNshhpid tpl 
G@hpd; tpidjpwd; kpf;fJ. NkYk; jdpk thpir ml;ltizapy; FNshhpDf;f NkNy cs;sJ. 
vdNt ,lg;ngah;r;rp tpidfspy;> jdpkq;fspd; tpidjpwd; kw;Wk; jdpk thpir 
ml;ltizapy; mtw;wpd; ,lk; Mfpait tpid eilngWtij jPh;khdpf;Fk; Kf;fpa 
fhuzpfshf ,Uf;fpd;wd. mjpf tpidjpwd; nfhz;l jdpkq;fs; Fiwe;j tpidjpwd; nfhz;l 
jdpkq;fis mtw;wpd; fiurypUe;J ,lg;ngah;r;rp nra;fpd;wd.  
rpy jdpkq;fspd; tpidjpwd; thpir fPNo jug;gl;Ls;sJ.  
 
 
 
,ul;il Nrh;kq;fs; tpidGhpAk; nghOJ mtw;wpd; madpfs; ghpkhwpf; nfhs;s gLkhdhy; 
mt;tpid ,ul;il ,lg;ngah;r;rp vdg;gLfpwJ. xU Nrh;kj;jpd; madp kw;nwhU Nrh;kj;jpd; 
madpahy; ,lg;ngah;r;rp nra;ag;gLfpwJ. xNu khjphp kpd; Rikfs; nfhz;l madpfs; 
ghpkhwpf; nfhs;sg;gLfpd;wd. mjhtJ xU Neh; madp kw;nwhU Neh; madpahy; ,lg;ngah;r;rp 
nra;ag;gLfpwJ. ,j;jifa tpid "nkl;lhjp]p]; tpid" vdTk; miof;fg;gLfpwJ. ,ul;il 
,lg;ngah;r;rp tpidia gpd;tUkhW Fwpg;gplyhk;.  
xU ,ul;il ,lg;ngah;r;rp tpid eilngWtjw;F> tpidtpid nghUs;fspy; xd;W tPo;gbthf 
,Uf;f Ntz;Lk; my;yJ ePuhf ,Uf;f Ntz;Lk;. ,t;thwhf ,U tifahd ,lg;ngah;r;rp 
tpidfs; cs;sd. mitahtd:  
  1. tPo;gbthf;fy; tpid  
  2. epLepiyahf;fy; tpid  
 
Nrh;f;if tpidf;Fk;> rpijT tpidf;Fk; ,ilNa cs;s NtWghLfs;  
  

Nrh;f;if tpidfs; rpijT tpidfs; 
xd;W my;yJ mjw;F Nkw;gl;l 
tpidgLnghUs;fs; Nrh;e;J xw;iw 
tpisnghUisj; jUk;  

xw;iw tpidgL nghUs;> xd;W my;yJ 
mjw;F Nkw;gl;l tpis nghUshf 
rpijf;fg;gLfpwJ 

Mw;wy; ckpog;gLfpwJ. Mw;wy; cwpQ;rg;gLfpwJ 
tpidgL nghUs;fs; jdpkq;fshfNth> 
Nrh;kq;fshfNth ,Uf;fyhk; 

tpidgLnghUs; xw;iw Nrh;kkhFk; 

 
tPo;gbthf;fy; tpidfs;:  
,U Nrh;kq;fspd; ePh;f;fiury;fis fyf;Fk; nghOJ> mit tpidGhpe;J ePhpy; fiuahj xU 
tpisnghUSk;> ePhpy; fiuAk; xU tpisnghUSk; Njhd;wpdhy; mt;tpid tPo;gbthf;fy; 
tpid vdg;gLk;. xU tpisnghUs; tPo;gbthf ,Ug;gjhy; ,t;tif tpid tPo;gbthf;fy; 
tpid vdg;gLfpwJ.  
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vLj;Jf;fhl;lhf nghl;lhrpak; mNahilL kw;Wk; nyl; iel;Nul;bd; njspthd 
ePhf;fiury;fisf; fyf;Fk; nghOJ xU ,ul;il ,lg;ngah;r;rp tpid elf;fpwJ.  

 
,q;F nghl;lhrpaKk; nyl; cNyhfKk; xd;iwnahd;W ,lg;ngah;r;rp nra;J nfhz;L kQ;rs; 
epw nyl; mNahilL Nrh;kj;ij jUfpd;wd.  
 
eLepiyahf;fy; tpidfs;:  
cq;fSila Ke;ija tFg;Gfspy; xU mkpyKk;> fhuKk; vt;thW tpidgLfpd;wd vd;gij 
fw;wpUf;fpwPh;fs;. ,J ,lg;ngah;r;rp tpidf;F kw;nwhU vLj;Jf;fhl;lhFk;. ,q;F xU mkpyKk;> 
fhuKk; tpidGhpe;J cg;Gk; ePUk; fpilf;fpd;wd. ,t;tpid eLepiyahf;fy; tpid 
vdg;gLfpwJ. Vnddpy; mkpyKk;> fhuKk; xd;iwnahd;W eLepiyahf;fpf; nfhs;fpd;wd.  
 

 
 
Nrhbak; i`l;uhf;i]L kw;Wk; i`l;Nuh FNshhpf; mkpyj;jpw;F ,ilNaahd tpid 
eLepiyahf;fy; tpidf;F xU vLj;Jf;fhl;lhFk;. ,q; Nrbak;> i`l;u[id i`l;NuhFNshhpf; 
mkpyj;jpypUe;J ,lg;ngah;r;rp nra;fpwJ. ,jd; tpisthf Nrhbak; FNshiuL vd;w 
eLepiyahd ePhpy; fiuAk; cg;G fpilf;fpwJ.  

 
,NjNghy; mk;Nkhdpak; i`l;uhf;irL vd;w fhuk; iel;hpf; mkpyj;Jld; tpidGhpAk; nghOJ 
mk;Nkhdpak; iel;Nul; vd;w cg;Gk;> ePUk; fpilf;fpwJ.  

 
vhpjy; tpidfs;:  
xU vhpjy; tpidapy;> tpidgL nghUs; kpfTk; tpiuthf Mf;rp[Dld; Nrh;e;J vhpe;J xd;W 
my;yJ gy Mf;irLfisAk; ntg;g Mw;wiyAk; jUfpd;wd. vdNt xU vhpjy; tpidapd; 
tpidgL nghUs;fspy; xd;W Mf;rp[dhFk;. ngUk;ghd;ikahd vhpjy; tpidfs; ntg;g 
Mw;wy; %yq;fshf ek;Kila md;whl tho;tpd; nray;ghLfspy; gad;gLfpd;wd. 
vLj;Jf;fhl;lhf ek;Kila tPLfspy; rikf;f LPG vdg;gLk; jputkhf;fg;gl;l ngl;Nuhypa 

thAitg; gad;gLj;JfpNwhk;. LPG d; gFjpg;nghUs;fs; Mf;rp[NdhL Nrh;e;J vhptjhy; 

ntg;gKk;> jPr;RthiyAk; cz;lhfpd;wd. LPG vd;gJ GNuhg;Ngd;> gpA+l;Nld; kw;Wk; 
GNuhg;gyPd; Nghd;w i`l;Nuhfhh;gd; thAf;fspd; fyitahFk;. midj;J i`l;Nuh 
fhh;gd;fSk; Mf;rp[Dld; vhpe;J fhh;gd; - il- Mf;irilAk; ePiuAk; jUfpd;wd.  

  
Nkw;$wpa tpidapy; ntg;gk; cUthtjhy; ,J xU ntg;g ckpo; tpidahFk;. Mf;rp[d; 
NrUtjhy; ,J NkYk; Mf;rp[Ndw;w tpidahFk;. vdNt vhpjy; tpidia ntg;g ckpo; 
Mf;rp[Ndw;wk; vdyhk;. Rlh; cUthdhy; mjid vhpjy; vd;fpNwhk;.  
 
fPo;fz;ltw;Ws; vJ vhpjy; tpid?  
 1. czT nrhpj;jy;  
 2. ,Uk;G JUg;gpbj;jy;  
vz;zw;w tpidfs;> ,Jtiu ehk; fw;w Ie;J tifahd tpidfspy; mlq;Fk;. 
,t;tpidfis gw;wp NkYk; gy;NtW tptuq;fis tpsf;fkhf cq;fSila cah; tFg;Gfspy; 
fw;f ,Uf;fPwPh;fs;.  
 
tpid eilngWk; jpiriaf; nfhz;L tifg;gLj;Jjy;:  
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cq;fisr; Rw;wp xt;nthU ehSk; vz;zw;w khw;wq;fs; Vw;gLfpd;wd vd;gJ cq;fSf;Fj; 
njhpAk;. me;j khw;wq;fs; epue;jukhditah? jput epiyapy; cs;s ePh;> jpul epiy 
gdpf;fl;bahf ciwfpwJ. gdpf;fl;b cUfp ePuhf khWfpwJ. vdNt ciwjy; vd;gJ 
kPs;khw;wk;. ,J epue;ju khw;wky;y. ,J xU ,aw;gpay; khw;wk;. ,aw;gpay; khw;wq;fs; 
kPs;khw;wq;fshFk;. Mdhy; Ntjp khw;wq;fs; kPs;khw;wq;fsh? mjhtJ> tpid tpisnghUs;fs; 
kPz;Lk; tpidgL nghUs;fshf khWkh? kuf;fl;il vhpAk; epfo;it vLj;Jf;nfhs;Nthk;. 
kuj;jpy; cs;s fhh;gd; Nrh;kq;fs; vhpe;J fhh;gd; il Mf;irL thA kw;Wk; ePuhfTk; 
khWfpwJ.  
 
fhh;gd;-il-Mf;irL kw;Wk; ePiuAk; Nrh;j;J kuj;ij kPz;Lk; ngw KbAkh? ek;khy; 
ngwKbahJ. vdNt ,J xU epue;ju khw;wk; MFk;. ngUk;ghyhd tpidfspy; tpidgL 
nghUs;fis> tpidtpis nghUs;fspypUe;J ngw ,ayhJ. Mdhy; rpy Ntjp tpidfis 
kPs; tpidfshf khw;wyhk;. ek; ifNgrp ,aq;fj; Njitahd Mw;wiy> mjpy; cs;s 
ypj;jpak; madp kpd;fyd;> Ntjp tpidfs; %ykhf cz;lhf;Ffpd;wd. ,e;epfo;T kpd;dpwf;fk; 
vdg;gLk;. ifg;Ngrpia kpd;Ndw;wk; nra;Ak; NghJ ,t;Ntjptpid kps; tpidahfpwJ. vdNt 
NtjptpidahdJ jFe;j #o;epiyapy; kPz;Lk; epfor; nra;ayhk;. vdNt ,t;tpidfs; ,uz;L 
tiffshf tifg;gLj;jg;gLfpd;wd. mit kPs; tpidfs; kw;Wk; kPsh tpidfs; MFk;.  
 
kPs;tpidfs;:  
kPs; tpidfs; vd;git kPz;Lk; epfof;$ba tpidfs; MFk;. mjhtJ tpidtpis 
nghUs;fis> tpidgL nghUs;fshf khw;wKbAk;. xU kPs; tpidia fPof;fz;thW 
Fwpf;fyhk;.  
 
tpsf;fk;: 
Nkw;fz;l tpidapy;> tpidgL nghUs; AB MdJ rpijTw;W tpidtpisnghUs; 'A" kw;Wk; 
"B" fpilf;fpwJ. ,J Kd;Ndhf;F tpidahFk;. ,t;thW cUthFk; tpid tpis nghUshd 

A kw;Wk; B kPz;Lk; ,ize;J AB vd;w Nrh;kkhf khWfpwJ. ,J gpd;Ndhf;F tpid 
vdg;gLk;. MfNt ,e;j tpid Kd;Ndhf;F kw;Wk; gpd;Ndhf;F jpirfspy; eilngWfpwJ. 
mg;gbahapd; Nkw;fz;l tpidapy; ve;j xU tpidtpis nghUs;fSk; cUthftpy;iy vd;W 
fUJfpwhah? eP mt;thW fUjpdhy; mJ jtW. Vnddpy; tpidahdJ ,U jpirfspy; 
epfo;e;jhYk; tpidapd; njhlf;fj;jpy; mtw;wpd; tpidNtfk; rkkhdjhf ,y;iy.  
   
v.fh: gh];gu]; ngd;lhFNshiuL rpijTw;W gh];gu]; biu FNshiuL kw;Wk; FNshhpidj; 
jUk; tpidia vLj;Jf;nfhs;Nthk;.  

  
PCl5rpijTWjy; Kd;Ndhf;F tpidahfTk;>PCl3 kw;Wk; Cl2,ize;J PCl5cUthjy; 
gpd;Ndhf;F tpidahfTk; eilngWfpwJ. Kjypy; tpidapd; Jtfj;jpy; Kd;Ndhf;F 
tpidahdJ> gpd;Ndhf;F tpidia tpl Ntfkhf eilngWk;. rpwpJ Neuj;jpw;F gpwF 
Kd;Ndhf;F kw;Wk; gpd;Ndhf;F tpidapd; NtfkhdJ rkkhfpwJ. vdNt gpd;Ndhf;F tpid 
eilngWtjhy; PCl5KOikahf rpijtilahJ. ,J kPs;tpidahFk;> Ntjpr; rkepiyapd; 

NghJ PCl5 ,d; nrwpthdJ PCl3 kw;Wk; Cl2 -,d; nrwpit tpl mjpfk;.  
 
 
kPs;tpidapd; NghJ tpidtpis nghUs;fis mit cUthd clNd ePf;FtJ %ykhfNth 
my;yJ Fwpg;gpl;l fhy ,ilntspapy; tpidgLnghUs;fis Nrh;g;gjd; %ykhfNth mjpf 
msT tpid tpis nghUs;fis ngwKbAk;.  
 

    
kPsh tpidfs;:  
xU tpidapy; tpidgL nghUs;fis kPz;Lk; ngw ,ayhj tpid 'kPsh tpid" vdg;gLk;. 
,t;tpid xNu jpirapy; kl;LNk epfOk;. mjhtJ Kd;Ndhf;F tpidahf kl;LNk eilngWk;.  
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epyf;fhp vhpjy; tpidapd; NghJ fhh;gd; il Mf;irL thAitf; nfhLf;fpwJ.  
,t;tpidapy; epyf;fhpahdJ Mf;rp[Dld; tpidGhpe;J fhh;gd; il Mf;irL thA kw;Wk; 
ePhpid ntspapLfpwJ. ,jpy; cUthd fhh;gd; il Mf;irL thAthdJ kPz;Lk;> 
epyf;fhpahfTk;> Mf;rp[dhfTk; khw ,ayhJ. vdNt ,t;tpid kPshtpid vdg;gLk;. 
kPs;tpid kw;Wk; kPsh tpidf;F ,ilNaahd NtWghLfs; nfhLf;fg;gl;Ls;sd.  
 
kPs;tpid kw;Wk; kPsh tpidf;F ,ilNaahd NtWghLfs;:  
 

kPs;tpid  kPsh tpid 
jFe;j #o;epiyapy; Kd;Ndhf;F kw;Wk; 
gpd;Ndhf;F tpidfs; eilngWk;  

Kd;Ndhf;F tpid kl;Lk; eilngWk; 
(gpd;Ndhf;F tpid eilngwhJ)  

Kd;Ndhf;F kw;Wk; gpd;Ndhf;F tpidfs; 
xNU Neuj;jpy; eilngWk; 

xNu jpirapy; kl;LNk eilngWk; tpid 
Kd;Ndhf;F tpidahFk; 

tpidahdJ rkepiyia milAk; tpidahdJ rkepiyia milahJ  
tpidgL nghUs;fs; KOtJk; 
tpidtpis nghUs;fshf khw ,ayhJ 

tpidgL nghUs;fs; KOtJk; 
tpidtpis nghUs;fshf khwf; $baJ 

,t;tpid nkJthf eilngWk; Ntfkhf eilngWk; 
 
,t;tpidfs; gw;wpa gpw jfty;fis cq;fs; Nky; tFg;gpy; gbg;gPh;fs;  
 
Ntjptpidapd; Ntfk;: 
,Jtiu ehk; Ntjptpidfspd; gy;ntW tiffisAk;> tpidg;gLnghUs;fs;> 
tpisnghUs;fspd; ,ay;igAk; gw;wp tpthjpj;Njhk;. ehk; fPo;f;fz;l tpidfisf; fUJNthk;.  
 

• ,Uk;G JUg;gpbj;jy;  

• czT nrhpj;jy;  

• ngl;Nuhy; vhpjy;  

• ghiwfs; rpijtiljy;  
 

xt;nthU tpidAk; vt;tsT Ntfkhf eilngWfpwJ? kpf nkJthd tpidapypUe;J kpf 
Ntfkhd tpid tiu thpirg;gLj;J? vJ nkJthdJ? vJ NtfkhdJ? vd;gij vt;thW eP 
jPh;khdpg;gha;? xU tpid vt;tsT Ntfkhf eilngWfpwJ vd;gijj; jPh;khdpf;Fk; topfSs; 
xd;iwg; gw;wp ghh;g;Nghk;. Fwpj;j fhyj;jpw;Fg; gpwF xU Ntjptpidapy; <LgLk; tpidgL 
nghUs;fs;> cUthFk; tpisnghUs;fs; Mfpatw;wpd; msitf; fzf;fpL. vLj;Jf;fhl;lhf 
100 fpuhk; Ntjpg;nghUs; tpidf;Fl;gLfpwJ vd;W fUJNthk;. xU kzp Neuj;jpw;Fg; gpwF 50 
fpuhk; 'A' kPjKs;sJ vdf; nfhs;Nthk;.  

   A → tpisnghUs;  
kw;nwhU tifapy; 100 fpuhk; 'C' vd;w Ntjpg;nghUs; tpidg;gl;L xU kzp Neuj;jpw;Fg; gpwF 

20 fpuhk; 'C' vQ;rpAs;sJ vdf; nfhs;Nthk;. 

   C → tpisnghUs;   
,g;nghOJ mjpNtfkhd tpid vJntd;W cd;dhy; $w ,aykh? Kjy; tpidapy; 50 fp 
tpidg;nghUs; tpisnghUshf khwpAs;sJ. Mdhy; ,uz;lhk; tpidapy; 80 fp tpidgL 
nghUs; 1 kzp Neuj;jpy; tpisnghUshf khwpAs;sJ. vdNt ,uz;lhtJ tpid Ntfkhf 
eilngWfpwJ. ,e;j mstPl;L KiwNa tpidNtf Kiw vdg;gLk;.  
"xU Ntjp tpidapd; Ntfk; vd;gJ xuyF Neuj;jpy; VjhtJ xU tpidgLnghUs; my;yJ 
tpisnghUs;fspd; msT my;yJ nrwptpy; Vw;gLk; khw;wkhFk;.  
 fPo;f;fz;l tpidiaf; fUJNthk;  
   A → B  
,t;tpidapd; Ntfk; gpd;tUkhW vOJg;gLfpwJ.  
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  Ntfk; 
[ ] [ ]d A d B

dt dt
=− =+  

  ,q;F  
  (A) vd;gJ A ,d; nrwpthFk;  

  (B) vd;gJ B ,d; nrwpthFk;  
 
'vjph;f;Fwp' Neuj;ijg; nghWj;J A ,d; nrwpT Fiwtijf; fhl;LfpwJ.  
 
Neh;f;Fwp Neuj;ijg; nghWj;J B d; nrwpT $Ltijf; fhl;LfpwJ.  
 
Fwpg;G [  ] Fwp nrwpitf; Fwpf;fpwJ. 'd' vd;gJ fhyj;ijg; nghWj;J nrwptpy; Vw;gLk; kpfr; 
rpwpa khw;wj;ijg; Fwpf;fpwJ.  
tpidapy; tpidapd; Ntfk; Vd; Kf;fpaj;Jk; ngWfpwJ?  
tpid Ntfk; mjpfkhf ,Uf;Fk;NghJ Fwpg;gpl;l Neuj;jpy; mjpf msT tpisnghUs;fs; 
fpilf;Fk;. vdNt xU Ntjpapyhsh;f;F mjpf msT tpid tpis nghUs; ngUtjw;F 
tpidNtfk; Kf;fpakhdjhFk;. NkYk; tpidNtfkhdJ czT gjg;gLj;Jjypy; tpidapd; 
Ntfj;ij Fiwj;J czT nfl;LNghtij jtph;f;f Kf;fpakhdjhFk;.  
 
Ntjptpidfspd; Ntfj;ij ghjpf;Fk; fhuzpfs;:  
xU tpidapd; Ntfj;ij khw;w ,aYkh? tpidapd; Ntfj;ij khw;w ,aYk;. v.fh. 
,Uk;ghdJ JUg;gpbj;jy; ePhpy; eilngWtij tpl mkpyj;jpy; Ntfkhf eilngWk;. tpidapd; 
Ntfj;ij ghjpf;ff; $ba Kf;fpa fhuzpfs;.  
 
1. tpidgL nghUs;fspd; jd;ik  
2. ntg;gepiy 
3. tpidA+f;fp  
4. mOj;jk;  
5. tpidgL nghUspd; Gwg;gug;gsT  
 
tpidgL nghUs;fspd; jd;ik:  
Nrhbak;> i`l;NuhFNshhpf; mkpyj;Jld; Ntfkhf tpidGhpfpwJ. Mdhy;> mrpl;bf; 
mkpyj;Jld; nkJthf tpidGhpfpwJ.  
 
Vnddpy; i`l;NuhFNshupf; mkpyk;> mrpbf; mkpyj;ij tpl tpidjpwd; kpf;fJ. vdNt 
tpidgLnghUspd; ,ay;G tpidNtfj;ij ghjpf;fpwJ. 
 
 2 Na(s) + 2HCl → 2NaCl(aq) + H2 (g) (Ntfkhf) 
 2 Na(s) + 2CH3COOH(aq) → 2CH3COONa(aq) + H2(g)(nkJthf) 
 
ii. tpidgL nghUspd; nrwpT 
 
 tpidgL nghUs;fspd; nrwpT mjpfupf;Fk; NghJ tpidNtfk; mjpfupf;fpwJ. Fwpg;gpl;l 
fd msT nfhz;l fiurypy; fiue;Js;s fiunghUspd; msNt nrwpT MFk;. nrwpT 
mjpfkhf ,Uf;Fk; NghJ Fwpg;gpl;l fdmstpy; Jfs;fspd; vz;zpf;if mjpfkhf 
fhzg;gLk;. vdNt tpidapd; NtfKk; mjpfhpf;Fk;. 
 
 Jj;jehf Jfs;fs;> 1 M i`l;NuhFNshupf; mkpyj;ijtpl 2 M i`l;NuhFNshupf; 
mkpyj;jpy; Ntfkhf tpid Gupfpd;wJ. 
 
iii. ntg;gepiy 
 
 ntg;gepiy caUk;NghJ tpidapd; NtfKk; mjpfupf;Fk;. Vnddpy; ntg;gk; 
mjpfupf;Fk; NghJ tpidgLnghUs;fspd; gpizg;Gfs; vspjpy; cile;J tpidapd; Ntfk; 
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mjpfupf;fpwJ. miw ntg;gepiyapy; fhy;rpak; fhu;gNdl; nkJthf tpidGupAk; Mdhy; 
ntg;gg;gLj;Jk;NghJ tpidapd; Ntfk; mjpfupf;Fk;. 
 
 miw ntg;gepiyapy; itf;fg;gLk; czTnghUshdJ Fspu;rhjdg; 
ngl;bapy; itf;fg;gLk; czit tpl tpiuthf nfl;Lg;NghfpwJ. Fspu;rhjd 
ngl;bfs; ntg;gepiyahdJ miw ntg;gepiy tpl Fiwthf ,Uf;Fk;. tpidapd; 
Ntfk; Fiwthf ,Ug;gjhy; czT nfl;Lg;NghFk; NtfKk; Fiwthf ,Uf;Fk;. 
 
iv. mOj;jk; 
 
 thAepiyapYs;s tpidgL nghUs;fspy; mOj;jk; mjpfupf;Fk; NghJ tpidapd; 
NtfKk; mjpfupf;Fk;. Vnddpy; mOj;jj;ij mjpfupf;Fk;NghJ tpidg;gL nghUs;fspd; 
Jfs;fs; kpf mUNf te;J mbf;fb Nkhjypy; <LgLfpd;wd. 
 
v. tpidA+f;fp 
 
 tpidA+f;fp vd;gJ tpidapy; Neubahf <LglhJ> Mdhy; mt;tpidapd; Ntfj;ij 
mjpfupf;Fk;. 
 
 nghl;lhrpak; FNshNul;il #LgLj;Jk; NghJ Mf;rp[d; kpff; Fiwthd Ntfj;jpy; 
ntspNaWfpwJ. Mdhy; khq;fdPR il Mf;i]il tpidgL nghUSld; Nru;j;j gpwF 
Mf;rp[d; ntspNaWk; Ntfk; mjpfupf;fpwJ. 
 
vi. tpidgL nghUs;fspd; Gwg;gug;gsT 
 
 Ntjptpidapy; fl;bahd tpidgL nghUs;fis tpl> J}shf;fg;gl;l tpidgL 
nghUs;fs; tpiuthf tpidGupAk;. 
 
 v.fh. fl;bahd fhy;rpak; fhu;gNdl;il tpl Jshf;fg;gl;l fhy;rpak; fhu;gNdl; 
i`l;NuhFNshupf; mkpyj;Jld; kpf tpiuthf tpidGupAk;> Vnddpy; J}shf;fg;gl;l fhy;rpak; 
fhu;gNdl;by; Gwg;gug;gsT mjpfsT ,Ug;gjhy; tpid Ntfkhf epfo;fpwJ. 
 
rkepiy 
 
 kPs;tpidapy; Kd;Ndhf;F tpidAk;> gpd;Ndhf;F tpidAk; xNu Neuj;jpy; eilngWk;. 
Kd;Ndhf;F tpidapd; NtfKk;> gpd;Ndhf;F tpidapd; NtfKk; rkkhf ,Uf;Fk; NghJ 
tpid tpis nghUs;fs; cUthfhJ. ,e;j epiyf;F rkepiy vd;W ngau;. ,e;j epiyia 
mile;j gpwF> tpidgLnghUs; kw;Wk; tpidtpis nghUs;fspd; mstpy; khw;wk; Vw;gLtJ 
,y;iy. xU Ntjptpidapy; vl;lg;gLk; rkepiyNa Ntjpr; rkepiy vdg;gLk;. 
 
 Ntjpr; rkepiy vd;gJ xU kPs;Ntjptpidapd; tpidgLnghUs; kw;Wk; tpid 
tpisnghUspd; nrwptpy; ve;j khw;wKk; epfohj epiy MFk;. rkepiyapy; 
 
 Kd;Ndhf;F tpidapd; Ntfk; = gpd;Ndhf;F tpidapd; Ntfk; 
 
tpsf;fk; 
 
 tpidapd; njhlf;fj;jpy; Kd;Ndhf;F tpidapd; NtfkhdJ> gpd;Ndhf;F tpidapd; 
Ntfj;ij tpl mjpfk;. ,Ue;j NghjpYk; tpid eilngWk; nghOJ tpidgLnghUspd; nrwpT 
FiwfpwJ kw;Wk; tpidtpisnghUspd; nrwpT mjpfupf;fpwJ. tpidNtfk; vd;gJ nrwpTf;F 
Neu;tpfpjj; njhlu;GilaJ Mifahy; Kd;Ndhf;F tpidapy; tpidgL nghUspd; nrwpT 
Neuj;ijg; nghUj;J Fiwtjhy;> tpidNtfKk; FiwfpwJ. mNjNghy; gpd;Ndhf;F tpidapd; 
tpidNtfk; mjpfupf;fpwJ. 
 
 xU Fwpg;gpl;l epiyapy;> ,U tpidfspd; tpidNtfKk; rkkhfpd;wd. ,e;epiyapy;> 
tpidgL kw;Wk; tpisnghUspd; nrwpT Neuj;ij nghUj;J khWtjpy;iy. ,e;j epiyia 
rkepiy vd;fpNwhk;. 
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 fhy;rpak; fhu;gNdl; rpije;J fhy;rpak; Mf;irlhfTk;> fhu;gd; ilMf;irlhfTk; khWk; 
tpidiaf; fUJNthk;. ,e;j tpid xU kPs;tpid. xU Ntjptpidapd; NtfkhdJ vt;tsT 
tpiuthf mjd; tpidgL nghUs;fspd; msT FiwfpwJ vd;gij rhu;e;jjhFk;. ,e;j tpid> 
xU %ba fydpy; eilg;ngw;why; mJ Ntjpr; rkepiyia milAk;. 
 
  CaCO3(s)  CaO(s) + CO2(g) 

 

 CaCO3d; rpijT = CaO kw;Wk; CO2 
 tpidNtfk;   Nru;fif tpidapd; Ntfk; 
 
Ntjpapay; khw;wq;fs; kl;Lkpd;wp ,aw;;gpay; khw;wq;fSk; rkepiyia mila ty;yJ. 
 
%ba fydpy; itf;fg;gl;l ePuhdJ> MtpahFk; NghJ ePuhtpahf khwp fydpy; xU mOj;jij 
Vw;gLj;JfpwJ. xU Fwpg;gpl;l epiyapy; ePuhtp Fsph;e;J ePuhf khWfpwJ. ,t;thW Mtp 
RUq;Fk; Ntfk; ePuhtpahf khWk; NtfKk; rkkhFk; NghJ> ,e;epfo;T rkepiyia milfpwJ.  

     
,e;epiyapy; (,uz;L epiyfspy;) ePhpd; fd msTk;> ePuhtpapd; fd msTk; khwhJ. ,J xU 
,aw;gpay; khw;wk; MFk;. vdNt ,k;khw;wj;jpy; vl;lg;gLk; rkepiy ,aw;gpay; rkepiy vd;W 
miof;fg;gLfpwJ. ,aw;gpay; rkepiy vd;gJ midj;J epiyfspYk; fdmsT khwhJ. 
(ePuhtp> ePh;).  
 
rkepiyapd; gz;Gfs;;  
 

1. Ntjpr; rkepiyapy; Kd;Ndhf;F tpidapd; NtfKk;> gpd;Ndhf;F tpidapd; NtfKk; 
rkk;.  
 

2. Neuj;ij nghUj;J mOj;jk;> nrwpT> epwk;> mlh;j;jp> ghFepiy Nghd;wit khwhJ.  
 

3. Ntjpr; rkepiy vd;gJ xU ,aq;Fr; rkepiy Vnddpy; Kd;Ndhf;F tpidAk;> 
gpd;Ndhf;F tpidAk; njhlh;e;J epiyahf ele;J nfhz;bUf;Fk;.  
 

4. ,aw;gpay; rkepiyapy;> midj;J epiyikfSk; khwhj fdsitg; ngWfpd;wd.  
 

fhw;wilf;fg;gl;l Fsph;ghdq;fspy; fhh;gd; il Mf;irL ePHpy; fiuf;fg;gl;L (Nrhlh) 
xU ghl;ypy; itf;fg;gl;Ls;sJ. thA ntspNawh tz;zk; milf;fg;gl;Ls;s 
epiyapy; ghl;ypy; fiuf;fg;gl;l fhh;gd; il Mf;irL thATk; (fhh;ghdpf; mkpyk;)> 
thA epiy fhh;gd; il Mf;irL thATk; xd;Wld; xd;W rkepiyapy; cs;sd. 
ePq;fs; ghl;biyj; jpwe;jTld; thAepiy fhh;gd; il Mf;irL ntspNaWfpwJ. 
vdNt fiuf;fg;gl;l fhh;gd; il Mf;irL thA ntspNaWk; nghUl;L fiuah 
epiyf;F kPz;Lk; jpUk;GfpwJ. vdNt jhd; eP ghl;biyj; jpwe;J ePz;l Neuk; itf;Fk; 
nghOJ fhh;gd; ilMf;irL midj;Jk; ntspNawp CO2 ,y;yhj jputkhf khWfpwJ.  
 
 
ePhpd; madpg; ngUf;fk;:  
 
J}a ePh; xU kpd;flj;jhg; nghUs; vd;W ngUk;ghYk; fUjg;gl;lhYk; Jy;ypakhd mstPLfs; 
J}a ePh; rpwpjsT kpd;rhuj;ijf; flj;JfpwJ vd;gijf; fhl;LtJ fz;lwpag;gl;Ls;sJ. ,J 
ePhpd; jd; madpahjy; tpisthy; eilngWfpwJ. ePhpd; Ra my;yJ Ra madpahjy; vd;gJ 
,U ePh; %yf;$Wfs; ,ize;J madpfisr; Njhw;Wtpf;Fk; epfo;tjhFk;. ,e;epfo;tpd; NghJ 
xU ePh; %yf;$wpypUe;J xU GNuhl;lhd; kw;nwhU ePh; %yf;$Wf;F khw;wg;gl;L> i`l;uhf;i]L 
madpfs; cUthfpd;wd. GNuhl;lhd; kw;nwhU ePH; %yf;$Wld; Nrh;e;J i`l;Nuhdpak; 
madpahf fPo;f;fz;lthW cUthfpwJ.  
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,t;thW cUthFk; i`l;Nuhdpak; madp xU typikahd mkpyk; MFk;. i`l;uhf;rpy; 
madp xU typikahd fhuk; MFk;. vdNt mit cUthdTld; kPz;Lk; ,ize;J ePiuj; 
jUfpd;wd. ,J xU kPs; tpidahFk;. NkYk; ,t;tpid tpiutpy; rkepiyia milfpwJ. 
vdNt cUthd madpfspd; nrwpT kpff; FiwthFk;. ,e;j i`l;uhf;rpy; kw;Wk; 
i`l;Nuhdpak; madpapd; nrwpTfspd; ngUf;Fj; njhifNa ePhpd; madpg;ngUf;fk; 
vdg;gLfpwJ. ,J vd;wiof;fg;gLfpwJ. ,J Kwfzpjr; rkd;ghlhf fPo;f;z;lthW 
Fwpf;fg;gLfpwJ.  
 

     
[H3O+] I vspikahf [H+] vd vOjyhk;. vdNt ePhpd; madpg;ngUf;fj;ij vd vOjyhk;.  

,jd; myF Nkhy;2 nlrpkP-625°C ,jd; kjpg;G 1.00 × 10-14 
 
pH msTNfhy;:  
 
ePhpd; Ra madpahjy; gz;gpdhy; vy;yh ePh;f;fiury;fSk; i`l;u[d; kw;Wk; i`l;uhf;rpy; 
madpfisf; nfhz;bUf;Fk;. ,jDld; ePhpy; fiuf;fg;gLk; Nrh;kq;fSk; madpahjYf;Fl;gl;L 
i`l;u[d; my;yJ i`l;uhf;rpy; madpfisj; juyhk;. ,e;j madpfspd; nrwpT xU 
fiurypd; mkpyj;jd;ik my;yJ fhuj;jd;ikia jPh;khdpf;fpwJ.  
 
pH msTNfhy; xU fiurypd; i`l;u[d; madpf; nrwpit msf;f cjTk; xU mstPlhFk;.  

 
pH vd;w FwpaPl;by; 'p' vd;gJ 'potensz' vd;w n[h;kdpar; nrhy;iyf; Fwpf;Fk;. ,jd; 

nghUs; Power vd;gjhFk;. ,J nld;khh;f; ehl;ilr; Nrh;e;j caphp Ntjpapay; tpQ;Qhdp S.P.L. 
rhud;rd;  
 
vd;gtuhy; 1909 Mk; Mz;L Kd;nkhopag;gl;lJ. pH mstPL vd;gJ 0 Kjy; 14 Kba cs;s 
vz;fisf; nfhz;l mstPlhFk;. ,J xU fiury; mkpykh? fhukh? my;yJ eLepiyj;jd;ik 
tha;e;jjh vd Fwpg;gpl cjTfpwJ.  

• mkpyq;fspd; pH kjpg;G 7 I tpl FiwT  

• fhuq;fspd; pH kjpg;G I tpl mjpfk;  

• eLepiyf; fiurypd; pH kjpg;G 7f;F rkk; 
pH vd;gij i`l;u[d; madpr; nrwptpd; gj;ij mbg;gilahff; nfhz;l klf;ifapd; vjph; 
kjpg;ghFk;.  

    
rpy nghUs;fspd; pH kjpg;G fPo;fz;l ml;ltizapy; jug;gl;Ls;sJ.  
 
 nghJthd mkpyq;fs;  pH  nghJthd fhuq;fs;  

1. HCl (4%)  0 ,uj;j gpsh];kh  7.4 

2. tapw;wpy; (,iug;ig) cs;s 
mkpyk; 

1 Kl;il nts;isf;fU  8. 

3. vYkpr;ir rhW  2 fly; ePH; 8. 

4. tpdpfh; (mrpl;bf; mkpyk;)  3 rikay; Nrhlh  9 

5. MuQ;R gok; 3.5 mkpy ePf;fp  10 

6. Nrhlh ePh;> jpuhl;ir  4 mk;Nkhdpah ePH; 11 

7. Gspj;j ghy; 4.5 Rz;zhk;G ePh; 12 

8. J}a ghy;  5 tbfhy; Rj;jkhf;Fk; 13 
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nghUs;  

9. kdpjdpd; ckpo;ePh;  6 – 8 vhpNrhlh  (4%NaOH) 14 

10 J}a ePh;  7 nkf;dPrpah ghy;kk; 10 

11. jf;fhspr; rhW 4.2   

12. fh/gp 5.6   
 
pH jhisf; nfhz;L xU fiurypd; pH I vt;thW mstplyhk;?  

xU fiurypd; pH kjpg;gpid nghJ epwq;fhl;b xd;wpd; cjtpahy; fz;lwpa KbAk;. 
,e;epwq;fhl;b rpy rhaq;fspd; fyitahFk;. ,J fiuryhfNth my;yJ jhs; tbtpNyh 
gad;gLj;jg;gLfpwJ.  
 
gs;sp Ma;tf mstpyhd pH mstPl;Lf;F pH jhis gad;gLj;JtJ xU nghJthd 

KiwahFk;. xU pH jhs; epwq;fhl;bfspd; fyitahy; MdJ. ,J nfhLf;fg;gl;l ,y; 
Fwpg;gpl;l epwj;ijf; fhl;LfpwJ. epwq;fhl;bapd; FLitNahL (ghl;bNyhL) xU epw topfhl;b 
jug;gLfpwJ my;yJ epwq;fhl;b ePs;tbt fhfpjj;Jz;Lfs; jug;gLfpd;wd. ,j;jhs;fs; pH 
jhs;fs; vd miof;fg;gLfpd;wd. xU Jsp Nrhjid fiury; nghJ epwq;fhl;bAld; 
Nrh;f;fg;gl;L my;yJ pH jhspy; itf;fg;gl;L epwg;gl;baYld; njhlh;GgLj;jp pH kjpg;G 
fz;lwpag;gLfpwJ. ,t;thW fz;lwpag;gLk; kjpg;Gfs; Njhuhakhd kjpg;GfNs MFk;. 
nghJthf kdpj uj;jj;jpd; pH kjpg;G 7.4 MFk;.  
 
md;whl tho;tpd; pH d; gq;F:  
 
jhtuq;fSk;> tpyq;FfSk; pH rhh;e;j czh;Ts;sitah?  

ekJ clyhdJ 7.0 Kjy; 7.8 tiu cs;s pH vy;iy rhh;e;J Ntiy nra;fpwJ. 
caphpdq;fs; xU FWfpa vy;iyf;Fs; kl;LNk caph; tho ,aYk;. ek; clypy; cs;s 
jputq;fs; ntt;NtW pH kjpg;Gfisf; nfhz;lit. vLj;Jf;fl;lhf kdpj uj;jj;jpd; pH kjpg;G 
7.35 ypUe;J 7.45 MFk;. ,e;j kjpg;gpypUe;J Fiwe;jhNyh my;yJ mjpfhpj;jhNyh> mJ 
Nehia cz;lhf;Fk;.  
 
kdpj nrhpkhd kz;lyj;jpy; pH kjpg;G:  
ekJ ,iug;ig i`l;NuhFNshhpf; mkpyj;ij Ruf;fpwJ vd;gJ xU tpag;G+l;Lk; nra;jpahFk;. 
,e;j mkpyk; ,iug;igia ghjpf;fhky; czitr; nrhpf;f cjTfpwJ. rhpahd nrhpkhdk; 
,y;yhjNghJ ,iug;igahdJ $Ljyhd mkpyj;ijr; Rue;J typiaAk;> vhpr;riyAk; 
Vw;gLj;JfpwJ. ,iug;igapy; cs;s jputj;jpd; Njhuhakhd pH kjpg;G 2.0 MFk;.  
 
pH khw;wk; - gw;rpijTf;Ff; fhuzk;:  

kdpj ckpo;ePhpd; pH kjpg;G 6.5 – 7.5 tiu cs;sJ. ekJ gw;fspd; Nkw;gug;G glykhdJ 

fy;rpak; gh];Ngl; vd;w kpff; fbdkhd nghUspdhy; MdJ. Vnddpy; ckpo; ePhpd; pH 5.5 
f;Fk; fPNo FiwAk;nghOJ gw;fspd; Nkw;gug;G glyk; (vdhky;) ghjpf;fg;gLfpwJ. ,J 
gw;rpijT vdg;gLfpwJ. nghJthf ehk; gad;gLj;jg;gLk; gw;girfs; fhuj;jd;ik nfhz;lit. 
,it $Ljy; mkpyj;jd;ikia eLepiyahf;fk; nra;J gw;rpijitj; jLf;fpd;wd.  
 
kz;zpd; pH 
tptrhaj;jpw;F kz;zpd; pH kpf Kf;fpaj;Jtk; tha;e;jJ. rpl;hpf; mkpyk; nfhz;l goq;fs; 
rw;W fhuj;jd;ik cs;s kz;zpYk;> ney; mkpyj;jd;ik nfhz;l kz;zpYk;> fUk;G 
eLepiyj;jd;ik nfhz;l kz;zpYk; tsUk;.  
 
kio ePhpd; pH  
kio ePhpd; pH kjpg;G Vwf;Fiwa 7 MFk;. ,J> kioePH; eLepiyj;jd;ikahdJ kw;Wk; 
J}a;ikahdJ vd;gijf; Fwpf;fpwJ. tspkz;lyf; fhw;W ry;gh; il Mf;irL> iel;u[d; 
Mf;irLfs; Mfpa thAf;fshy; khRgLk; nghOJ mit kioePhpy; fiue;J pH kjpg;ig 7 I 
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tplf; Fiwar; nra;fpd;wd. ,t;thW kioePhpd; pH 7 I tpl FiwAk; nghOJ mk;kio 

mkpykio vdg;gLfpwJ. ,e;j mkpykio ePh; MWfspy; Nruk; nghOJ mtw;wpd; pH I 
Fiwf;fpd;wd. ,jdhy; ePh;tho; caphpfspd; tho;T ghjpf;fg;gLfpwJ.  
 
fzf;fPLfs;:  
pH vd;gJ i`l;u[d; madp nrwptpd; gj;ij mbg;gilahf nfhz;l klf;ifapd; vjph; 
kjpg;ghFk;.  
  pH = -log10 (H+)  
v.fh: 0.01 M HNO3fiurypd; pH kjpg;G fhz;f.  
jPh;T:  
  (H+) = 0.01  
  pH = -log10(H+)  
  pH = -log10 (0.01) 
  pH = -log10 (0× 10-2)  
  pH = -(log10 1-2 log1010)  
  pH = 0 + 2 ×log1010 
  pH = 0 + 2 × 1 = 2  

  pH = 2  
pOH vd;gJ i`l;uhf;rpy; madpr; nrwptpd; gj;ij mbg;gilahf nfhz;l klq;ifapd; vjph; 
kjpg;ghFk;.  
   pOH = -log10(OH-)  
v.fh: xU fiurypd; i`l;uhf;rpy; madp nrwpT 1 × 10-9 M vdpy; mf;fiurypd; POH kjpg;G 
vd;d?  
  pOH = -log10 (OH-) 
  pOH = -log10 (1 ×10-9)  
  pOH = -(log10 1.0 + log1010-9)  
  pOH = -(0 – 9 log1010) 
  pOH = -(0 - 9)  
  pOH = 9 
pH kw;Wk; pOH f;F cs;s njhlh;G  
 
xU epH;f;fiurypd; pH kw;Wk; pOH- f;F ,ilNaahd njhlh;ig fPo;f;fz;l rkd;ghl;bd; %yk; 
mwpayhk;.  
   pH + pOH = 14  
fiurypd; pH kw;Wk; pOH y; VNjDk; xU kjpg;G njhpe;jhy; kw;nwhd;iw vspjhf 
fzf;fplyhk;.  
v.fh. xU fiurypd; pOH kjpg;G 11.76 vdpy; mf;fiurypd; pH kjpg;G fhz;f.  

  pH = 14 – pOH  
  pH = 14 – 11.76 = 2.24  
 
fzf;Ffs;:  
v.fh: 1  
0.001 M nrwpTs;s i`l;Nuh FNshhpf; mkpyj;jpd; fiurypd; pH kjpg;ig fhz;f.  
jPh;T:  
HCl vd;gJ typik kpFe;j mkpyk; vd;gjhy; KOtJk; madpahf khWk; fPo;fz;lthW. 

  HCl(aq) → H+(aq) + Cl-(aq) 

Nkw;fz;l nraypy; xU Nkhy; HCl xU Nkhy; H+madpfis jUk;. Mifahy; H+madpapd; 

nrwpthdJ i`l;Nuh FNshhpf; (HCl) mkpy nrwpTf;F rkk;. (0.001 M my;yJ 1.0 × 10-3Nky; 

yp-1)  
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      pH = - log10(H+) = -log1010-3 
   = -(-3 ×log1010)  
   = - (-3 ×1) = 3  
   pH = 3  
v.fh: 2 
5 × 10-5Nkhy;-1 nrwpT nfhz;l ePh;j;j ry;gpA+hpf; mkpyj;jpd; pH kjpg;G vd;d?  
jPh;T:  
 ePhpy;> ry;gpA+hpf; mkpyk; gphpAk; Kiw  
  H2SO4(aq) → 2H+(aq) + SO42-(aq)  
fiurypy; xt;nthU Nkhy; ry;gpA+hpf; mkpyk;> ,uz;L Nkhy; H+madpfis jUk;. xU ypl;lh; 

H2SO4fiurypy; 5 × 10-5Nkhy; H2SO4,Uf;Fk;. 2 ×5 ×10-5 = 10 ×10-5my;yJ H+madpfis 

xU ypl;lhpy; 1.0 ×10-4Nkhy;  

(H+) = 1.0 ×10-4Nkhy; ypl;lh;-1 

pH = -log10 (H+) 
 = -log1010-4 
 = -(-4 ×log1010)  
 = -(-4 × 1) = 4  

pH = 4  
 
v.fh: 3 
1 ×10-4Nkhy; NaOH fiurypy; cs;s pH kjpg;ig fhz;f.  
jPh;T:  
 NaOH vd;gJ typikahd fhuk; kw;Wk; mf;fiuriy fPo;fz;lthW gphpif 
milfpwJ.  
  NaOH(aq) → Na+(aq) +  OH-(aq) 

xU Nkhy; NaOH MdJ xUNkhy; OH+ madpfis ,jpypUe;J  jUk;.  

  (OH-) = 1 × 10-4Nky; ypl;lh;-1 
  pOH = -log10(OH-) 
   = -log10 (10-4)  
   = - (-4 ×log1010) 
   = -(-4) = 4  
   pH + POH = 14  
   pH = 14 – POH  
    = 14 – 4  
    = 10  
  
v.fh: 4  
xU fiurypd; i`l;u[d; madpapd; nrwpT 1 ×10-8Nky; yp vdpy; mf;fiurypd; pH kjpg;ig 
fhz;f.  
jPh;T:  
,q;F ePh;j;j fiuryhf cs;sjhy; nfhLf;fg;gl;Ls;s nrwpthdJ mkpyj;ijNah> 
fhuj;ijNah Fwpg;gJ ,y;iy. Mdhy; madpfis Fwpf;Fk;. vdNt fPo;fz;lthW 
fzf;fplyhk;.  
  pH = -log10[H+] 
  [H+] = 1.0 × 10-8Nkhy; ypl;lh;-1 

  pH = -log10[10-8] 
   = -(-8 ×log1010)  
   = -(-8 ×1) = 8 
v.fh: 5   
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xU fiurypd; pH kjpg;g 4.5 vdpy; pOH kjpg;igf; fhz;f.  
jPh;T  
  pH + pOH = 14  
  pOH = 14 – pH  
  pOH = 14 – 4.5 = 9.5  
  pOH = 9.5  
 
   
epidtpy; nfhs;f:  
 

• Ntjp khw;wk; vd;gJ xd;W my;yJ mjw;F Nkw;gl;l Gjpa nghUs;fs; cUthFk; xU 
khw;wkhFk;. 
 

• ngUk;ghyhd Nrh;f;if tpidfs; ntg;g ckpo; tpidfNs MFk;.  
 

• vy;yh xspr;rpijT tpidfs; ntg;gf; nfhs;tpidfs; MFk;.  
 

• ,ul;il ,lg;ngah;r;rp gu];gu madpfs; ghpkhw;wj;jpdhy; epfo;fpd;wd.  
 

• tPo;gbT tpidfs; fiuahj cg;gpid tpisnghUshf jUfpd;wd.  
 

• eLepiyahf;f tpid vd;gJ xU mkpyKk;> fhuKk; Nrh;e;J cg;igAk;> ePiuAk; jUk; 
tpidahFk;.  
 

• eLepiyahf;fy; tpidahy; gw;rpijT jLf;fg;gLfpwJ.  
 

• ngUk;ghyhd Ntjptpidfs; kPsh tpidfshFk;.  
 

• Ntjpr; rkepiy – Kd;Ndhf;F tpidapd; NtfKk; gpd;Ndhf;F tpidapd; NtfKk; 
rkkhf cs;s epiy.  
 

• ntg;gepiy> Ntjp tpidapd; Ntfj;ij mjpfhpf;fpwJ.  
 

• xU %ba mikg;gpy; rkepiy eilngw ,aYk;.  
 

• mOj;jk; xU Ntjptpidapd; Ntfj;ij mjpfhpf;fpwJ.  
 

• ek; md;whl tho;f;ifapy; pH Kf;fpa gq;F tfpf;fpwJ.  

• kdpjh;fspy; midj;J caphp NtjptpidfSf;F pH kjpg;G 7 – 7.8 f;F ,ilNa 
eilngWk;.  
 

• kioePhpd; pH kjpg;G 5.6 f;F fPo; nry;Yk; NghJ mJ mkpy kio vdg;gLk;.  
 

• J}a ePh; xU typik Fiwe;j kpd; gFspahFk;.  
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10th Science 
 

myF 11 fhu;gDk; mjd; Nru;kq;fSk; 
 
mwpKfk;: 
 
 ekJ md;whl tho;tpy; Vuhskhd fhu;gd; Nru;kq;fisg; gad;gLj;jp tUfpNwhk;. fhu;gd; 
,y;yhj kpdj tho;f;ifia epiej;Jf; $l ghu;f;f KbahJ. ehk; cz;Zk; czTfs;> cly; 
eyf; FiwT Vw;gLk; NghJ vLj;Jf; nfhs;Sk; kUe;Jfs;> cLj;Jk; cilfs;> tPL kw;Wk; 
thfdq;fspy; gad;gLj;Jk; vup nghUl;fs; vd ek;ikr; Rw;wpAs;s midj;Jg; nghUl;fspYk; 
fhu;gd; my;yJ fhu;gdpd; Nru;kq;fs; ,Uf;fpwJ. jdpk tupir ml;ltizapy; cs;s 
midj;J jdpkq;fis tplTk; ,aw;ifahf kw;Wk; kdpjhdy; cUthf;fg;gl;l fhu;gd; 
Nru;kq;fspd; vz;zpf;if mjpfkhf ,Uf;fpd;wd. Ie;J kpy;ypaDf;Fk; mjpfkhd fhu;gd; 
Nru;kq;fs; G+kpapy; fhzg;gLfpd;wd. rq;fpyp njhluhf;Fk; jd;ik (catenation)> ehd;F ,iz 
jpwd; mikg;G> gpw jdpkq;fSld; Nru;e;J mjpf mstpy; Nru;kq;fis cUthf;Fk; jd;ik 
Nghd;w fhu;gdpd; rpwg;G gz;Gfs; kw;w jdpkq;fspypUe;J fhu;gid NtWgLj;Jfpd;wd. 
,jdhy; i`l;u[d;> Mf;rp[d;> iel;u[d;> ry;gu; Nghd;w midj;J jdpkq;fSld; vspjhf 
gpizg;ig vw;gLj;jp Nru;kq;fis cuthf;Ffpd;wJ. ,r;Nru;kq;fs; ngUk;ghYk; rfg; 
gpizg;gpdhy; jhd; cUthfpd;wd. ,r; Nru;kq;fis fupkr; Nru;kq;fs; vd;W miof;fyhk;. 
fhu;gd; kw;Wk; mjd; Nru;kq;fisg; gw;wp ,e;j ghlj;jpy; ehk; mwpe;J nfhs;s ,Uf;fpNwhk;. 
 
fupkr; Nru;kq;fspd; nghJg; gz;Gfs;: 
 
 ,e;j cyfpy; cs;s xt;nthU nghUSf;Fk; rpy jdpj;Jtkhd gz;Gfs; ,Ug;gJ 
NghY fupkr; Nru;kq;fSf;Fk; rpy nghJg; gz;Gfs; ,Uf;fpd;wd. mitfspy; rpy fPNo 
nfhLf;fg;gl;Ls;sd. 
 

• fupkr; Nru;kq;fs; rpf;fyhd mikg;igAk;> mjpf %yf;$W epiwiaAk; nfhz;Ls;sd. 

• fupkr; Nru;kq;fs; nghJthf ePupy; fiuahJ. Mdhy; <ju;> fhu;gd; nll;uhFNshiuL> 
nlhYtpd; Nghd;w fupkf; fiug;ghd;fspy; fiuAk;. 

• fupkr; Nru;kq;fs; vspjpy; vupaf; $ba jd;ik cilait. 

• fupkr; Nru;kq;fis fdpkr; Nru;kq;fNshL xg;gpLf;ifapy; FiwthfNt tpid 
Gupfpd;wd. ,jdhy; mtw;wpd; tpid NtfKk; FiwthfNt ,Uf;fpwJ. 

• ngUk;ghyhd fupkr; Nru;kq;fs; ,aw;ifahfNt rfg; gpizg;igf; nfhz;Ls;sd. 

• fupkr; Nru;kq;fs; khw;wpag;gz;ig ngw;Ws;sd. mjhtJ xNu %yf;tW tha;g;ghl;il 
ngw;Ws;s fupkr; Nru;kq;fs; mjDila ,aw;gpay; kw;Wk; Ntjpapay; gz;Gfspy; 
khWfpd;wd. 

• ,it vspjpy; MtpahFk; jd;ikAilaJ.  

• gy;NtW fupkr; Nru;kq;fis Ma;tfj;jpy; jahupf;fyhk;. 
 
fupkr; Nru;kq;fis mtw;wpd; fhu;gd; rq;fpyp tbtikg;igg; nghWj;J tifg;gLj;Jjy; 
 
 tifg;gLj;Jjypd; Kf;fpaj;Jtk; vd;d? ,e;j cyfpy; yl;rf;fzf;fhd fhu;gd; 
Nru;kq;fs; fz;Lgpbf;fg;gl;Ls;sd. Mz;Le; NjhWk; gy Gjpa Nru;kq;fs; fz;Lgpbf;fg;gl;L 
tUfpd;wd. fupkr; Nru;kq;fs; mjpf mstpy; fhzg;gLtjhYk; njhlu;e;J gy fupkr; Nru;kq;fs; 
jahupf;fg; gLtjhYk; mitfis tifg;gLj;Jjy; NjitahdjhfpwJ. vdNt xt;nthU 
Nru;kj;jpw;Fk; jdpahd %yf;$W mikg;ig toq;fp> Kiwahd tifg;gLj;Jjy; %yk; 
tupirg;gLj;jp> mikg;gpd; mbg;gilapy; mtw;wpw;f ngauplyhk;. Muk;g fhyq;fspy;> xNu 
tpjkhd %yf;$W mikg;gpid cila Nru;kq;fs;> xNu khjpupahd Ntupapay; gz;Gfis 
ngw;wpUf;Fk; vd;W mwptpayhsu;fs; fUjpdu;. MfNt> mtu;fs; xNu khjpupahd %yf;$W 
mikg;gpid ngw;Ws;s Nru;kq;fis tifg;gLj;j njhlq;fpdu;. Rq;fpypj; tifg;gLj;j 
njhlq;fpdu;. rq;fpypj; njhluhf;fj;jpdyhd fhu;gd; Nru;kq;fis itj;J fl;likf;fg;gl;lJ 
jhd; fupk Ntjpapay;. Fupkr; Nru;kq;fspy;> fhu;gd; mZf;fs; kw;w mZf;fNshL rfg;gpizg;G 
%yk; gpizf;fg;gl;bUf;Fk;. ,e;j rfg;gpizg;G xU rq;fpypj; njhliu cUthf;Fk;. 
,jdbg;gilapy; fupkr; Nru;kq;fis ,U tiffshfg; gpupf;fyhk;. 
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1. tisakw;w my;yJ jpwe;j mikg;Gila Nru;kq;fs; 
 
 ,tw;wpy; fhu;gDk; i`l;u[Dk; Neu;f; Nfhl;L mikg;gpy; rq;fpypj; njhlupy; 
,izfpd;wd. midj;J fhu;gd; mZf;fSk; xw;iwg;gpizg;gpy; mike;jpUe;jhy;> mJ 
epiwTw;w Nru;kk; vd;W miof;fg;gLfpwJ. xd;W my;yJ mjw;F Nkw;gl;l gpizg;G (,ul;il 
gpizg;G my;yJ Kg;gpizg;G mike;jpUe;jhy;) mJ epiwTwh Nru;kk; vd;W 
miof;fg;gLfpwJ. 
 

CH3 – CH2 - CH3   CH3 – CH – CH2 
    Gug;Ngd;     Gug;gPd; 
 epiwTw;w Nru;kk;   epiwTwh Nru;kk;  
 
2. tisar; Nru;kq;fs; 
 
 fupkr; Nru;kq;fspd; fhu;gd; rq;fpypj; njhlu; %bapUe;jhy; mit tisar; Nru;kq;fs; 
vd;W miof;fg;gLfpd;wd. xU rq;fpypj; njhlupy; fhu;gd; mZf;fs; kl;Lk; mike;jpUe;jhy; 
mit fhu;Ngh (Xupd) tisar; Nru;kq;fs; vd miof;fg;gLfpd;wd. fhu;gd; mZf;fNshL 
Mf;rp[d;> iel;u[d;> ry;gu; Nghd;w kw;w rpy mZf;fSk; rq;fpypj; njhlupy; ,ize;jpUe;jhy; 
mit  gy;ypd tisar; Nru;kq;fs; vd miof;fg;gLfpd;wd. fhu;Ngh tisar; Nru;kq;fis 
mypirf;fpspf; Nru;kq;fs; kw;Wk; mNuhNkl;bf; Nru;kq;fs; vd ,uz;lhfg; gpupf;fyhk;. 
mypirf;fpspf; Nru;kq;fs; kw;Wk; mNuhNkl;bf; Nru;kq;fs; vd ,uz;lhfg; gupf;fyhk;. 
mypirf;fpspf; Nru;kq;fs; epiwTw;w my;yJ epiwTwhj> xd;W my;yJ mjw;F Nkw;gl;l 
fhu;Ngh tisaq;fisg; ngw;wpUf;Fk;. mNuhNkl;bf; Nru;kq;fs; xd;W my;yJ xd;Wf;F 
Nkw;gl;l ngd;rPd; tisaq;fis ngw;wpUf;Fk;. (tisaj;jpy; ,uz;L fhu;gd; mZf;fSf;F 
,ilapy; xd;Wtpl;l ,ul;ilg; gpizg;G ,Uf;Fk;). 
 
 fhu;gd; mZf;fspd; mikg;G kw;Wk; fupkr; Nru;kq;fspy; mtw;wpy; gpizg;G 
Mfpatw;wpd; mbg;gilapy;> fupkr; Nru;kq;fis tifg;gLj;Jtij tpsf;FfpwJ 
 

    
 

     
     fupkr; Nru;kq;fspd; tifg;ghL 
 
mZf;fisg; nghWj;J fupk Nru;kq;fspd; tiffs; 
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 fupkr; Nru;kq;fspy; fhu;gidj; jtpu i`l;u[d;> Mf;rp[d;> iel;u[d; Nghd;w 
mZf;fSk; fhu;gDld; gpizg;ig Vw;gLj;jpapUf;Fk;. ,jidg; nghUj;Jk; ehk; fupkr; 
Nru;kq;fis tifg;gLj;jyhk;. mjpy; rpy tiffis ,q;F fhz;Nghk;. 
 
i`l;Nuhfhu;gd;fs; 
 
 fhu;gd; kw;Wk; i`l;u[d; kl;LNk ,ize;J cUthFk; Nru;kq;fs; i`l;Nuh 
fhu;gd;fs; MFk;. fhu;gd; mZf;fs; ,ize;J Nru;kj;jpd; fl;likg;ig cUthf;Ffpd;wd. 
i`l;Nuhfhu;gd; jtpu kw;w fupkr; Nru;kq;fs; ahTk; xd;W my;yJ mjw;F Nkw;gl;l 
i`l;u[d; mZf;fSf;F gjpyhf kw;w mZf;fisNah my;yJ mZf;fspd; 
njhFjpfisNah gjpyPL nra;g;gLtjd; %yk; ngwg;gLtjhy; i`l;Nuh fhu;gd;fs; jha;top 
fupkr;Nru;kq;fshf fUjg;gLfpd;wd. i`l;Nuhfhu;gd;fs; NkYk; %d;W tiffshf 
gpupf;fg;gLfpd;wd. 
 
m. my;Nfd;fs; 
 

 
2 2n n

C H +  vd;w nghJ tha;g;ghl;bidf; nfhz;L (n = 1,2,3… …) fhu;gd;fSf;fpilNa 

xw;iwg; gpizg;gpid ngw;Ws;s Nru;kq;fs; my;Nfd;fs; MFk; n = 1vd vLj;Jf;nfhs;Sk; 

NghJ mjd; Kjy; cWg;ghd kPj;Njd; (CH4) fpilf;fpwJ. 
 
M. my;fPd;fs; 
 

 
2n n

C H  vd;w nghJ tha;g;ghl;bidf; nfhz;L fhu;gd;fSf;fpilNa ,ul;ilg;gpizg;gpid 

ngw;Ws;s Nru;kq;fs; my;fPd;fs; MFk;. n =2 vd vLj;Jf; nfhs;Sk; NghJ mjd; Kjy; 

cWg;ghd vj;jpyPd; 
2 4

C H  fpilf;fpwJ. ,it epiwTwh fupkr; Nru;kq;fs; MFk;.  

 
Xd;W Kjy; Ie;J fhu;gd; ngw;Ws;s i`l;Nuhfhu;gd;fs; 

 
fhu;gd; 

mZf;fspd; 
vz;zpf;if 

my;Nfd; 

( )2 2n nC H +  

my;fPd; 

( )2n nC H  

my;ifd; 

( )2 2n nC H −  

 
1 

kPj;Njd; 

( )4
CH  

 
- 

 
- 

 
2 

<j;Njd; 

( )2 6
C H  

<j;jPd; 

( )2 4
C H  

<j;ijd; 

( )2 2
C H  

 
3 

Gug;Ngd; 

( )3 8
C H  

Gug;gPd; 

( )3 6
C H  

Gug;igd; 

( )3 4
C H  

 
4 

gpA+l;Nld; 

( )4 10
C H  

gpa+l;Bd; 

( )4 8
C H  

gpA+l;ild; 

( )4 6
C H  

 
5 

ngd;Nld; 

( )5 12
C H  

ngd;Bd; 

( )5 10
C H   

ngd;ild; 

( )5 8
C H  

 
  
,. my;ifd;fs; 
 

 
2 2n n

C H −  vd;w nghJ tha;g;ghl;bidf; nfhz;L fhu;gd;fSf;fpilNa Kg;gpizg;gpid 

ngw;Ws;s Nru;kq;fs; my;ifd;fs; MFk;. ,jd; Kjy; cWg;G mrpl;bypd; 
2 2

C H  MFk;. 

,itAk; epiwTwh fupkr; Nru;kq;fs; MFk; Nkw;fz;l %d;W tif i`l;Nuhf fhu;gd; 
Nru;kq;fspd; FLk;gj;jpy; cs;s Kjy; Ie;J Nru;kq;fs; ml;ltizg;gLj;jg;gl;Ls;sJ. 
 
i`l;Nuh fhu;gd;fspd; gz;Gfs; 
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• Fiwthd fhu;gd; vz;zpf;ifiaf; nfhz;bUf;Fk; i`l;Nuh fhu;gd; miw 
ntg;gepiyapy; thAf;fshf cs;sd. (kPj;Njd;> <j;Njd; Mfpait thAf;fs;) 

 

• i`l;Nuh fhu;gd;fs; epwk; kw;Wk; kzk; ,y;yhjitfs;. 
 

• fhu;gd; vz;zpf;if mjpfupf;Fk; NghJ i`l;Nuhfhu;gdpd; nfhjpepiy mjpfupf;Fk;. 
 

• Mf;rp[Dld; tpidGupe;J ,it fhu;gd; il Mf;irL kw;Wk; ePiu nfhzlf;fpd;wd. 
 

• kw;w i`l;Nuh fhu;gDld; xg;gpLk;NghJ my;Nfd;fs; Fiwthd tpid jpwd; 
nfhz;lit. 

• my;ifd;fspy; Kg;gpizg;G fhzg;gLtjhy; mit mjpf tpid jpwd; nfhz;zLs;sd. 
my;Nfd;fs; epiwTw;w fupkr; Nru;kq;fs;> my;fPd;fSk; my;ifd;fSk; epiwTwh fupkr; 
Nru;kq;fs; MFk;.  

 

• i`l;Nuh fhu;gd;fs; ePupy; fiuahJ 
 

epiwTw;w kw;Wk; epiwTwh Nru;kq;fis fz;Lgpbg;gjw;fhd Nrhjid 
 

• Nrhjid Fohapy; rpwpjsT khjpupf; fiuriy vLj;Jf; nfhs;stk; 
 

• GNuhkpd; ePupy; rpy nrhl;Lfis Nrhjid Foha;f;Fs; tpl;L fiurypd; epwk; khWfpwjh 
vd ftdpAq;fs; 

 

• fiurypd; epiw khwpdhy; nfhLf;fg;gl;Ls;s khjpup epiwTwh Nru;kk; fiurypd; epwk; 
khwtpy;iynad;why; nfhLf;fg;gl;Ls;s khjpup epiwTw;w Nru;kk; MFk;. 

 

 
     epiwTwh Nru;kq;fis fz;lwptjw;fhd Nrhjid 
 
tpidr; nray; njhFjpapd; mbg;gilapy; fupkr; Nru;kq;fspd; tifg;ghL 
 
 Fiwthd tpid jpwd; nfhz;l fhu;gd;>  i`l;u[d; mZf;fis gad;gLj;jpNa fupkr; 
Nru;kq;fspd; fl;likg;G mike;Js;sJ. Mdhy; ,j;jifa fupkr; Nru;kq;fSld; NkYk; rpy 
mZf;fis Nru;j;jhy; gpw Nru;kq;fSld; tpidGupAk; jd;ik mjpfupf;Fk;. ,J Nru;kq;fspd; 
Ntjpay; gz;GfspYk; gpujpgypf;Fk;. Xu; Nru;kj;jpd; Ntjpg; gz;GfSf;F fhuzkhd Xu; mZ 
my;yJ mZf;fs; mlq;fpa njhFjpNa mr;Nru;kj;jpd; tpidr; nray; njhFjpahFk;. xU 
fupkr; Nru;kj;jpd; Ntjp gz;Gfs; midj;Jk; mjd; tpidr; nray; njhFjpahy; 
cWjpg;gLj;jg;gLfpd;wd. Mdhy; mr;Nru;kj;jpd; ,aw;gpay; gz;Gfs;;  %yf;$wpd; vQ;rpa 
gFjpahy; cWjpg;gLj;jg;gLfpd;wd. fhu;gd;fSf;fpilNa ,Uf;Fk; gpizg;Gf;fspd; 
vz;zpf;ifAk; ( ,C C C C=  ) Ntjpay; gz;ig jPu;khdpf;Fk;. -OH, -CHO, -COOH, 
`hy[d;fs; Mfpait rpy tpidr; nray; njhFjpfs; MFk;. cjhuzkhf <j;Njd; vd;gJ 

xU i`l;Nuhfhu;gd;. ,jd; %yf;$W tha;g;ghL 
2 6

C H  ,jpy; ,Uf;Fk; xU i`l;u[id 

vLj;Jtpl;L xU OH njhFjpia Nru;f;Fk; NghJ ekf;F My;f`hy; fpilf;fpwJ. -OH vd;w 
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tpidj; njhFjpia jtpu kPjKs;s mikg;ig R vd vLj;Jf;nfhz;lhy; My;f`hiy R – 
OH vd;w tha;g;ghl;lhy; Fwpg;gplyhk;. xNu tpid nray; njhFjpia itj;J cUthf;fg;gLk; 
fupkr; Nru;kq;fis xNu tifiar; rhu;e;jit vdf; fUjyhk;. ml;ltiz 11.2 gy;NtW 
Nru;kq;fspd; fupkr; Nru;kq;fspd; tiffs; kw;Wk; tpidr; nray; njhFjpfs; 
ml;ltizg;gLj;jg;gl;Ls;sJ. 

 

 
 tpidr; nray; njhFjpapd; mbg;gilapy; fupkr; Nru;kq;fspd; tifg;ghL 
 ml;ltiz 11.2 tpidr; nray; njhFjpapd; mbg;gilapy; fupkr; Nru;kq;fspd; 
tifg;ghL  
  

     
gbtupirr; Nru;kq;fs; 
 
 gb tupir vd;gJ xNu nghJthd %yf;$W tha;g;ghl;ilAk; xj;j Ntjpg; 
gz;GfisAk; nfhz;l xNu njhFjp my;yJ xNu tifapy; cs;s fupkr; Nru;kq;fisf; 

Fwpg;gjhFk;. gbtupirapy; mLj;jLj;j Nru;kq;fs; 
2

CH  vd;w njhFjpahy; NtWgLk;. 

ml;ltiz 11.1 y; nfhLf;fg;gl;Ls;s my;Nfd; njhlupy; cs;s ntt;NtW Nru;kq;fis 
fPo;fz;l tifapy; vOjyhk;. 
 

kPj;Njd; - 
4

CH  

 

<j;Njd; - 
3

CH
3

CH  

 

Gug;Ngd; - 
3

CH
2

CH
3

CH  

 

gpA+l;Nld; - 
3

CH (
2

CH )
2 3

CH  

 

ngd;Nld; - 
3

CH (
2

CH )
3 3

CH  

 
 Nkw;fz;l tupiria cw;W Nehf;Fk; nghOJ xt;nthU cWg;Gf;fspYk; Ke;ija 
cWg;gpid tpl xU nkj;jpypd; njhFjp mjpfkhf ,Ug;gij czu;e;J nfhs;syhk;. vdNt 
,it gbtupirr; Nru;kq;fs; vd;W miof;fg;gLfpwJ. 
 
gbtupir Nru;kq;fspd; gz;Gfs; 
 

• xU gb tupirapy; cs;s mLj;jLj;j Nru;kq;fs; nkj;jpyPd; 
2

CH  vd;w nghJ 

NtWghl;bYk; %yf;$Wepiw  14 amu (mZepiw myfpYk;) NtWgLfpd;wd. 
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• xU gb tupirapy; cs;s midj;J Nru;kq;fSk; xNu tif jdpkq;fisAk;> 
tpidr;nray; njhfjpfisAk; ngw;wpUf;Fk;. 

 

• xU gb tupirapYs;s midj;J Nru;kq;fisAk; xNu nghJ tha;g;ghl;bdhy; Fwpg;gpl 

,aYK;. v.fh my;Nfd;fs; 
2 1n n

C H +  

 

• %yf;$Wepiwapd; mjpfupg;igg; nghWj;J Nru;kq;fspd; ,aw;gz;Gfs; xOq;fhd 
Kiwapy; khWfpd;wd. 

 

• vy;yhr; Nru;kq;fSk; xj;j Ntjptpidfspy; <LgLfpd;wd. 
 

• vy;yhr; Nru;kq;fisAk; xNu Kiwapy; jahupf;f ,aYk; 
 

fupkr;Nru;kq;fSf;f ngaupLjy; 
 
ngaupLjypd; mtrpak; vd;d? 
 
 Ke;ija fhyq;fspy; fupkr;Nru;kq;fs; vq;fpUe;J ,aw;ifahf ngwg;gLfpwNjh mjd; 
ngaiuNa fupkr;Nru;kq;fspd; ngauhfr; #l;bdu;. Cjhuzkhf ghu;kpf; mkpyk; rptg;G 
vWk;GfspypUe;J tbfl;bg; ngwg;gl;lJ. vWk;gpd; yj;jPd; ngau; ghu;kpf;fh. vdNt ghu;kpf; 
mkpyk; vd;w ngau; ,yj;jPd; nkhopapypUe;J cUthdJ. gpd;G fupkr; Nru;kq;fis 
,aw;ifahf fpilg;gij jtpu kw;w KiwfspYk; jahupf;fj; njhlq;fpdu;. vdNt 
mwptpayhsu;fs; fupkr; Nru;kq;fspd; mikg;igg; nghWj;J mjw;F Kiwahfg; ngaupLk; 
tpjpfis tFj;jdu;. mbg;gil kw;Wk; gad; rhu;e;j Ntjpapaypd; gd;dhlLr; rq;fk; (The 
international Union of Pure and Applied Chemistry (IUPAC)) Ntjpr;Nru;kq;fSf;F 
ngaupLtjw;F xU nghJthd Kiwiaf; nfhz;L te;jJ. 
 
IUPAC ngaupLjypd; $Wfs; 
 
 IUPAC gupe;Jiufspd; gb xU fupkr; Nru;kj;jpd; ngaupy; %d;Wg;gFjpfs; 
mike;jpUf;Fk;. 1. mbg;gilr; nrhy; 2. Kd;ndhl;L (Jtf;Fk; nrhy;)> 3. gpd;ndhl;L (KbAk; 
nrhy;) ,e;j %d;W gFjpfisAk; fPo;fz;lthW ,izj;J xU IUPAC ngaiu 
cUthf;fyhk;. 
 

  
1. mbg;gilr; nrhy;: ,J fhu;gdpd; fl;likg;ig tpsf;Fk; mbg;gil myF MFk;. ,J 
Nru;kj;jpd; rq;fpyp njhlupy; cs;s fhu;gd; mZf;fspd; vz;zpf;ifiaf; Fwpf;fpwJ. fhu;gd; 
rq;fpypapy; ,Uf;Fk; fhu;gd; vz;zpf;ifia nghWj;J fpNuf;f vz; ngaiu gad;gLj;jp 
(Kjy; ehd;if jtpu) tUtpf;fg;gLfpwJ. Kjy; 10 i`l;Nuh fhu;gd;fspd; IUPAC ngau; 
ml;ltiz 11.3 y; nfhLf;fg;gl;Ls;sJ. 

 
i`l;Nuh fhu;gd;fspd; mbg;gilr; nrhy; 

 
fhu;gd; vz;zpf;if %y thu;j;ij 

1 kPj;- 
2 <j;- 
3 Gug;- 
4 gpA+l; 
5 ngd;l;- 
6 n`f;];- 
7 n`g;l;-  



 

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

 

8 Mf;;l;- 
9 ehd;- 
10 nlf;- 

 
2. Kd;ndhl;L: i`l;Nuh fhu;gd;fspd; jhq;topr; rq;fpypj;njhlupy; gpizf;fg;gl;Ls;s gjpyp 
kw;Wk; fpisfis Fwpf;fpwJ. i`l;u[id jtpu fhu;gd; rq;fpypapy; kw;w mZf;fs; kw;Wk; 
mZj; njhFjpfSf;F gjpypfs; vd;W ngau;. ml;ltiz 11.4 y; fupkr; Nru;kq;fspd; Kf;fpa 
gjpypfs; kw;Wk; mjd; Kd;ndhl;Lfs; Fwpg;gplg;gl;Ls;sJ. 
 

IUPAC ngaupLjypy; Kd;ndhl;L 
 

gjpypfs; Kd;ndhl;L 

-F GNshNuh 

-Cl FNshNuh 

-Br GNuhNkh 

-l INahNlh 

-NH
2

 mkpNdh 

- 
3

CH  nkj;jpy; 

- 
2

CH  
3

CH  vj;jpy; 

 
3. gpd;ndhl;L: ,J fupkr; Nru;kj;jpd; ngaupd; ,Wjpapy; tUtJ. ,J ,uz;L gfjpahfg; 
gupf;fg;gLfpwJ. mit Kjd;ik gpd;ndhl;L> kw;Wk; ,uz;lhk; epiy gpd;ndhl;L MFk;. 
Kjd;ik gpd;ndhl;lhdJ %yr; nrhy;iy njhlu;e;J tUk;. 
 
 jha;topr; rq;fpyp njhlupy; cs;s fhu;gd; fhu;gd; mZf;fSf;fpilNa cs;s 
gpizg;gpd; jd;ikia Fwpf;fpwJ. midj;J gpizg;GfSk; xw;iw gpizg;ghapUe;jhy; “Nad;” 
vd;w gpd;ndhl;Lk;> ,ul;il gpzg;ghapUe;jhy; “<d;” vd;wg gpd;ndhl;Lk;> 
Kg;gpizg;ghapUe;jhy; “Id;” vd;w gpd;ndhl;Lk; gad;gLj;jg;gLfpwJ. ,uz;lhk; epiy 
gpd;ndhl;L fupkr; Nru;kj;jpYs;s tpidr; nray; njhFjpiaf; Fwpg;gpLfpwJ. 
 

IUPAC ngaupLjypd; gpd;ndhl;L 
 

Nru;kk; nray; njhFjp gpd;ndhl;L 
My;f`hy; OH My; 

My;bi`L CHO Vy; 

fPl;Nlhd; CO Xd; 

fhu;ghf;rpypf; 
mkpyk; 

COOH Mapf; mkpyk; 

 
fupkr; Nru;kq;fisg; ngaupLtjw;fhd IUPAC tpjpfs; 
 

tpjp 1: mbg;gilr; nrhy;iy Nju;e;NjLf;Fk; tpjkhf ePz;l fhu;gd; rq;fpyp njhliu 
fz;lwpa Ntz;Lk;. 
 

tpjp 2: gjpyp my;yJ tpidr; nray; njhFjp mz;ikapy; mikAk; tpjkhf jha; 
rq;fpypapd; fhu;gd; mZf;fSf;F vz;zpl Ntz;Lk;. ,jw;F ,l vz;fs; vd;W ngau;. 
tpidr;nray; njhFjp kw;Wk; gjpyp ,uz;Lk; ,Ue;jhy; tpidr; nray; njhFjpf;F Kd;Dupik 
toq;fg;gl Ntz;Lk;. 

 
tpjp 3: my;fPd;fs; kw;Wk; my;ifd;fis nghWj;j tiuapy; ,ul;il kw;Wk; 

Kw;gpizg;gpd; ,lk; fz;lwpag;gl;L> me;j ,l vz;iz njhlu;e;J NfhL kw;Wk; Kjd;ik 
epiy gpd;ndhl;il Fwpg;gpl Ntz;Lk;. xd;Wf;F Nkw;gl;l gpizg;GfshdJ (,ul;il my;yJ 



 

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

 

Kg;gpizg;G) rpwpa ,l vz;iz ngWkhW jha;r; rq;fpypapy; fhu;gd; mZf;fSf;F vz;zply; 
Ntz;Lk;. 

 
tpjp 4: fupkr;Nru;kj;jpy; tpidr;nray; njhfjp ,Ue;jhy; me;j ,lk; fz;lwpag;gl;L ,l 

vz;Zf;F gpd;dhy; NfhL kw;Wk; ,uz;lhk; epiy gpd;ndhl;il Fwpg;gpl Ntz;Lk;. 
 
tpjp 5: Kjd;ik gpd;ndhl;L kw;Wk; ,uz;lhk; epiy gpd;ndhl;L Nrh;f;fg;gl;L gpwF 

Kjd;ik gpd;ndhl;by; ,Uf;Fk; ‘e’ ePf;fg;gl Ntz;Lk;. 
 
tpjp 6: gjpypapd; ,lk; fz;lwpag;gl;L ,l vz;iz njhlu;e;J NfhL kw;Wk; gjpypia 

Fwpf;Fk; Kd;ndhl;L Fwpg;gpl Ntz;Lk;. 
 
IUPAC tpjpfis gad;gLj;jp i`l;Nuh fhu;gd;fis 
 
 rpy Neuhd kw;Wk; fpisj;njhlu; i`l;Nuh fhu;gd;fSf;F IUPAC tpjpfis 
gad;gLj;jp ngaupLjiyg; ghu;g;Nghk;. 
 

v.fh 1 
3 2 2 2 3

CH CH CH CH CH− − − −  

 
 gb 1: ,J Ie;J fhu;gd; ,Uf;fk; rq;fpyp njhlu;. vdNt mbg;gilr; nrhy; ‘ngd;l;’ 
vd vLj;Jf;nfhs;Nthk;. (tpjp 1) 
 
 gb 2: fhu;gd; mZf;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; xw;iw gpizg;G 
cilajhf ,Uf;fpwJ. vdNt “Nad;” vd;w gpd;ndhl;il Nru;f;f Ntz;Lk;. vdNt IUPAC 
ngau; 
 
 ngdl; +  Nad; = ngd;Nld; 
 
  
 
 

v.fh 2: 
 

  
 
 gb 1: ePz;l rq;fpypj;njhlupy; Ie;J fhu;gd; mZf;fs; ,Uf;fpd;wd. vdNt 
%ythu;j;ij ‘ngd;l;’ vd vLj;Jf; nfhs;Nthk;. 
 
 gb 2: ,q;F gjpypfs; ,Uf;fpd;wd. vdNt fhu;gd; rq;fpypapy; gjpypfs; kpf 
mz;ikapy; mikAk; tpjkhf ,lJ gf;fj;jpypUe;J vz;zpLjiy njhlq;f Ntz;Lk;. (tpjp 2) 
 

  
 gb 3: vy;yh fhu;gd; mZf;fSk; xw;iw gpizg;Gilajha; ,Ug;gjhy; ‘Nad;’ vd;w 
gpd;ndhl;il Nru;f;f Ntz;Lk;. 
 
 gb 4: gjpypahf ,Uf;Fk; nkj;jpy; njhFjp ,uz;lhtJ fhu;gd; mZTld; 
,ize;Js;sjhy; mjw;Fupa ,l vz;iz nfhLf;f Ntz;Lk;. ,q;F ,l vz; 2 vdNt 
Kd;ndhl;L 2 nkj;jpy; MFk;. (tpjp 6) 
 
 2 nkj;jpy; +  ngd;l; +  Nad; = 2 – nkj;jpy; ngd;Nld; 
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v.fh 3 

   
  gb 1: ePskhd fhu;gd; rq;fpypj; njhlupy; VO fhu;gd; mZf;fs; ,Uf;fpd;wd. vdNt 
mbg;gilr; nrhy; ‘n`g;l;’ vd vLj;Jf;nfhs;Nthk;. 
 
 gb 2: ,q;F xU gjpyp ,Uf;fpwJ. vdNt fhu;gd; rq;fpypapy; gjpypfs; mz;ikapy; 
mikAk; tpjkhf vz;zpLjiy njhlq;f Ntz;Lk;. (tpjp 2) 
 

   
 

gb 3: vy;yh fhu;gd; mZf;fSk; xw;iw gpizg;G cilajhf ,Ug;gjhy; ‘Nad;’ vd;w 
gpd;ndhl;ilr; Nru;f;f Ntz;Lk;. 

 
gb 4: gjpypahf ,Uf;Fk; nkj;jpy; njhFjp %d;whtJ fhu;gd; mZTld; ,ize;J 

cs;sJ. vdNt ,l vz; 3. vdNt Kd;Ndhl;L 3- nkj;jpy; vdNt Nru;kj;jpd; ngau; 3- 
nkj;jpy; +  n`g;l; +  Nad; = 3- nkj;jpy; n`g;Nld;  

 
v.fh 4: CH3-CH2 – CH2 -CH= CH2 
 
gb 1: ,J Ie;J fhu;gd; ,Uf;Fk; rq;fpyp njhlu;. vdNt mbg;gilr; nrhy; ‘ngdl;’ 

vd vLj;Jf;nfhs;Nthk; (tpjp 1) 
 
gb 2: fhu;gDfSf;fpilNa ,ul;il gpizg;Gfs; ,Ug;gjhy; “<d;” vd;w gpd;ndhl;il 

Nru;f;f Ntz;Lk;. 
 
gb 3: ,ul;il gpizg;G ,Uf;Fk; fhu;gd; mZtpw;F rpwpa vz; fpilf;Fk; tifapy; 

vz;zpLjiy Muk;gpf;f Ntz;Lk; (tpjp 3) 
 

 
 
   gy;NtW fupkr;Nru;kq;fspd; IUPAC ngau; 
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 gb 4: ,ul;il gpizg;gpy; ,Uf;Fk; fhu;gd; mZtpd; ,l vz; 1. vdNt gpd;ndhl;L 1-
<d; MFk;. Nru;kj;jpd; ngau; 
 
 ngd;l; + (1- <d;) = ngd;l; - 1 - <d; vd vOjyhk; 
 
gpw tpidr; nray; njhFjp fupkr; Nru;kq;fis ngaupLjy; 
 
v.fh 1: CH3-CH2 – CH2 -OH 
 
 gb 1: ,J %d;W fhu;gd; ,Uf;Fk; rq;fpypj;njhlu;. vdNt mbg;gilr; nrhy; Gug; 
MFk;.  
 
 gb 2: fhu;gd;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; xw;iw gpizg;Gfshf 
,Ug;gjhy; ‘Nad;’ vd;w Kjd;ik gpd;Ndhl;il Nru;f;f Ntz;Lk;. 
 
 gb 3: fhu;gd; fq;fpypapy; -OH njhfjp ,Ug;gjhy; ,J xU My;f`hy;. vdNt – OH 
njhFjp mz;ikapy; mikAk; tpjkhf fhu;gd; mZtpypUe;J vz;zpLjiy njhlq;f 
Ntz;Lk;. (tpjp 3) 
 

   
 
 gb 4: OF njhFjpapd; ,l vz; 1. vdNt ,uz;lhk; epiy gpd;ndhl;lhf 1-My; 
Nru;f;f Ntz;Lk;. vdNt Nru;kj;jpd; ngau; 
 
 Gug; + Nad; + (1-My;) = Gug;Ngd; - 1 – My; 
 
v.fh 2: CH3 COOH 
 

gb 1: ,J ,uz;L fhu;gd; ,Uf;Fk; rq;fpyp njhlu;. vdNt mbg;gilr; nrhy; ‘vj;’ vd 
vLj;Jf;nfhs;sg;gLfpwJ. 

 
gb 2: fhu;gd;fSf;F ,ilNa cs;s gpizg;Gfs; vy;yhk; xw;iw gpizg;gha; 

,Ug;gjhy; ‘Nad;’ vd;w gpd;ndhl;il Nru;f;f Ntz;Lk;. 
 
gb 3: fhu;gd; rq;fpypapd; - COOH njhFjp ,Ug;gjhy; ,J xU fhu;ghrpypf; mkpyk;. 

vdNt ,uz;lhk; ,J xU fhu;ghrpypf; mkpyk;. vdNt ,uz;lhk; epiy gpd;ndhl;lhf Mapf; 
mkpyk; vd;w gpd;ndhl;ilr; Nru;f;f Ntz;Lk;. vdNt Nru;kj;jpd; ngau; 

 
vj; + Nad; + Mapf; mkpyk; = vj;jdhapf; mkpyk; 
 
ml;ltiz 11.6 y; gy;NtW fupkr; Nru;kq;fSf;Fupa IUPAC ngau; gl;bayplg;gLfpwJ. 

 
cd;idr; Nrhjpj;Jg; ghu; 
 
 fPo;fz;l Nru;kq;fSf;F IUPAC Kiwapy; ngaupid vOJf. 
 

m) 
3

CH CHO 

  

M) 
3 3 3

CH CH COCH  

 

,) 
2 2 2 3

ClCH CH CH CH− − −  
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vj;jdhy; 
3

CH
2

CH OH   

 
 vj;jdhy; nghJthf My;f`hy; vd;W Fwpg;gplg;gLfpwJ. midj;J tpjkhd My;f`hy; 
ghdq;fspYk; rpy ,Uky; kUe;JfspYk; vj;jdhy; cs;sJ. mjDila %yf;$W tha;g;ghL  
 

    
 
vj;jdhy; jahupf;Fk; Kiw 
 
 njhopw;rhiyfspy; fUk;Gr; rhwpd; fopTg; ghfpypUe;J nehjpj;jy; Kiwapy; vj;jdhy; 
jahupf;fg;gLfpwJ. fopTg;ghF vd;gJ nrwpT kpFe;j fUk;Gr; ru;f;fiu fiurypypUe;J 
ru;f;fiuia gbfkhf;Fk; nghOJ kPjKs;s Mo;e;j epwKs;s $o; Nghd;w jputkhFk;. ,jpy; 
30 % Rf;Nuh]; cs;sJ. ,ij gbfkhf;fy; Kiwapy; gpupj;njLf;f ,ayhJ. fPo;f;fhZk; 
gbfs; %ykhf fopTg;ghF vj;jdhyhf khw;wg;gLfpwJ. 
 
1. foTg;ghfpis ePu;j;jy; 
 
 fopTg;ghfpYs;s ru;f;fiuapd; nrwpT ypUe;J 10 rjtPjkhf ePupdhy; ePu;f;fg;gLfpwJ. 
 
2. mk;Nkhdpak; cg;Gfs; Nru;j;jy; 
 
 nehepj;jypd; NghJ <];l;bw;f;Fj; Njitahd iel;u[d; fye;j cztpidf; fopTg;ghF 
nfhz;Ls;sJ iel;u[d; msT Fiwthf ,Ug;gpd;> mk;Nkhdpak; ry;Ngl; my;yJ 
mk;Nkhdpak; gh];Ngl; Nru;g;gjd; %yk; cu %l;lg;gLfpwJ. 
 
3. <];l;Nru;j;jy; 
 
 gb 2 ,y;fpilf;Fk; ngupa nehjpj;jy; njhl;bfspy; Nrfupf;fg;gLfpwJ. gpd;du; <];l; 
Nru;f;fg;gLfpwJ. fyit 303k ntg;gepiyapy; rpy ehl;fSf;F itf;fg;gLfpwJ. me;j 
ehl;fspy; <];l;bYs;s ,d;tu;Nl];> kw;Wk; irNk]; Mfpa nehjpfs; ru;f;fiuia vj;jdhyhf 
khw;Wfpd;wd. 

 
 nehjpj; ePu;kk; fOT ePu;kk;;  vd miof;fg;gLfpwJ. 
 
4. fOT ePu;kj;ijf; fha;r;rp tbj;jy; 
 
 15 Kjy; 18 rjtPjk; My;f`hYk; kPjpg;gFjp ePuhfTk; cs;s nehjpj;j ePu;kkhdJ 
gpd;df; fha;r;rp tbj;jYf;F cl;gLj;jg;gLfpwJ. Kf;fpag; gpd;dg;gFjpahff; fpilj;j 
vj;jdhypd; ePu;f;fiury; 95.5% vj;jdhyiyAk; 4.5% ePiuAk; ngw;Ws;sJ. ,J vuprhuak; vd; 
miof;fg;gLfpwJ. ,f;fyit Rkhu; 5 ypUe;J 6 kzp Neuk; Rl;l Rz;zhk;G Nru;j;J fha;r;rp 
tbf;fgl;L 12 kzp Neuk; Rl;l Rz;zhk;G Nru;j;J fha;r;rp tbf;fg;gl;L 12 kzp Neuk; 
itf;fg;gLfpwJ. ,f;fyit kPz;Lk; fha;r;rp tbf;fg;gLk; NghJ J}a My;f`hy; (100%) 
fpilf;fpwJ. ,e;jj; J}a My;f`hy; jdp My;f`hy; vdg;gLfpwJ.  
 
,aw;gpay; gz;Gfs; 
 

❖  vj;jdhy; ,dpa kzKila epwkw;w> vup Rit nfhz;l xU ePu;kk;. ,J vspjpy; 
Mtpahff; $baJ. 
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❖  ,jd; nfhjpepiy 78˚c (351k). ,J> mjd; xj;j my;Nfd;fisf; fhl;bYk; mjpfk;. 

<j;Njdpd; nfhjpepiy 184 k 
❖  ,J ePUld; vy;yh tpfpjj;jpYk; KOtJkhff; fyf;fpwJ. 

 
Ntjpg; gz;Gfs; 
 

(i) ePu;ePf;fk; 
 

vj;jdhiy mjpf msT mlu; 
2 4

H SO  cld; 443k f;F ntg;gg;gLj;Jk; NghJ 

%yf;$wpDs; ePu; ePf;fk; Vw;gl;L <j;jPidj; jUfpwJ. 
 

 
(ii) Nrhbaj;Jld; tpid 

 
vj;jdhy; Nrhbaj;Jld; tpidGupe;J Nrhbak; <j;jhf;i]ilAk;> i`l;u[d; 
thAitAk; jUfpwJ. 
 

 
 

(iii) Mf;]p[Ndw;wk; 
 

vj;jdhiyf; fhuq;fye;j 
4

KMnO  my;yJ mkpyq;fye;J 
2 2 7

K Cr O  nfhz;L 

Mf;]p[Ndw;wk; nra;Ak; NghJ vj;jdhapf; mkpyk; cUthfpwJ. 
 

 
,e;j tpidapd; NghJ MuQ;R epwKila 

2 2 7
K Cr O  gr;irahf khWfpwJ. vdNt> ,J 

My;f`hy;fisf; fz;lwpAk; Nrhjidf;F gad;gLfpwJ. 
 

(iv) v];luhf;Fjy; 
 
My;f`hy; fhu;ghf;rpypf; mkpyj;Jld; tpid Gupe;J gor;rhw;wpd; kzKila 
Nru;kj;ijj; jUfpwJ. ,r;Nru;kk; v];lu; vd;W miof;fg;gLfpwJ. vj;jdhy;> vj;jdhapf; 

mkpyj;Jld; mlu; 
2 4

H SO  Kd;dpiyapy; vj;jpy; vj;jNdhNal; vd;w v];liuj; 

jUfpwJ. My;f`hy;> fhu;ghf;]pypf; mkpyj;Jld; tpidGupe;J cUthd Nrukk; v];lu; 
(gor;rhwpd; kzk; nfhz;lJ) vdg;gLfpwJ. ,e;j tpidia v];luhf;Fjy; vd 
miof;fpNwhk;. 
 

 
 

(v) i`l;u[d; ePf;fk; 
 
vj;jdhypd; Mtpia ntg;ggLj;jg;gl;l fhg;gu; tpidA+f;fpapd; Kd;dpiyapy; (573 k) 
nrYj;Jk; NghJ i`l;u[d; ePf;fkile;J mrpl;lhy;bi`ilj; jUfpwJ. 
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(vi) vupjy; 
 
vj;jdhy; vspjpy; vupaf;$ba jputk;. Mf;rp[Dld; vupe;J fhu;gd; il Mf;irilAk; 
vupe;J fhu;gd; il Mf;irilAk; ePiuAk; jUfpwJ. 
 

 
gad;fs;: 
 
 vj;jdhy;> 
 

• kUj;Jtkidfspy; fhaq;fisj; Jilj;J vLf;Fk; Giuj; jLg;ghdhf gad;gLfpwJ. 
 

• thfdq;fspYs;s Fspu;tpg;ghdpy; jz;zPu; ciwtijj; jLg;gjpy; gad;gLfpwJ. 
 

• G+Q;irfs; kw;Wk; ghf;Bupah Nghd;w Ez;Zapupfis mopf;f iffisj; J}a;ikahf;Fk; 
fpUkp ehfpdpfspy; (hand sanitizer) gad;gLj;jg;gLfpwJ. 

 

• fhaq;fspy; fpUkp njhw;W Vw;glhky; ghJfhf;fpwJ. 
 

• kUe;Jfs;> vz;nza;fs;> nfhOg;Gg; nghUs;fs;> thridg; nghUs;fs;> rhaq;fs; 
Nghd;wtw;iwf; fiuf;Fk; fiug;ghdhf gad;gLfpwJ. 

 

• nkj;jpy; My;f`hy; fye;j rhuhak; (95% vj;jdhy; kw;Wk; 5 % nkj;jdhy;)> ngl;Nuhy; 
kw;Wk; vj;jdhy; fye;J fyit (Mw;wy; My;f`hy;)> ,ay;Gj; jd;ik ,oe;j 
My;f`hy; (vj;jdhy; kw;Wk; gpupbd; fye;jit) ,it jahupg;gjpy; gad;gLfpwJ. 

 

• czTg; nghUl;fspd; Ritia $l;Ltjw;F gad;gLfpwJ. cjhuzkhf ntz;zpyhr; 
rhW (vennilla essence). ,J Xu; nghJthd czT RitA+l;b. ,it Xu; nghJthd 
czT RitA+l;b. ,it My;f`hy;> ePu; fye;J fiurypy; ntz;zpyh tpijfs; 
tpidf;Fl;gLj;jg;gl;L jahupf;fg;gLfpwJ. 
 

vj;jdhapf; mkpyk; (
3

CH COOH ) 

 
 vj;jdhapf; mkpyk; my;yJ mrpl;bf; mkpyk; vd;gJ fhu;ghf;rpypf; mkpy njhFjpapy; 

Kf;fpaj;Jtkhd xd;W. ,jd; %yf;$W tha;g;ghL 
2 4 2

C H O  ,jd; mikg;G tha;g;ghL 

 

   
 
vj;jdhapf; mkpyk; jahupj;jy; 
 
 vj;jdhiy fuq;fye;j nghl;lhrpak; ngu;khq;fNdl; my;yJ mkpyk; fye;j nghl;lhrpak; 
- il- FNuhNkl; fiuriy nfhz;L Mf;rp[Ndw;wk; milar; nra;J vj;jdhapf; mkpyj;ij 
jahupf;fyhk;. 
 

  
  
,aw;gpay; gz;Gfs; 
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• vj;jdhapf; mkpyk; epwkw;w> tpUk;gjfhj kzKs;s xU ePu;kk; 

• ,J Gspg;G RitAilaJ 

• ,J ePUld; vy;yh tpjj;jpYk; fyf;fpwJ 

• ,jd; nfhjpepiy (391 k). ,jid xj;j My;f`hy;> My;bi`Lf;s> fPl;Nlhdpd; 
nfhjpepiyia tpl mjpfk;. 

• Fspu itf;Fk; NghJ J}a vj;jdhapf; mkpyk; gdpf;fl;b Nghd;w gbfq;fis 
cUthf;FfpwJ. vdNt (fpNsrpay;) J}a mrpl;bf; mkpyk; vd;W miof;fg;gLfpwJ. 

 
Ntjpg; gz;Gfs;: 
 
1. cNyhfj;Jld; tpid : vj;jdhapf; mkpykhdJ Na, K, Zn Kjypa cNyhfq;fSld; 
tpidGupe;J i`l;u[d; thAit ntspapl;L Nrhbak; vj;jNdhNal;il jUfpwJ. 
 

 
3 3 2 2

3 3 2

2 ( )

2 2

CH COOH Zn CH COO Zn H

CH COOH Na CH COONa H

+ → + 

+ → + 
 

 
2. Nrhbak; fhu;gNdl;LlDk;> Nrhbak; ig fhu;gNdl;LlDk; tpid : vj;jdhapf; mkpyk;> 
tPupak; Fiwe;j fhukhd Nrhbak; fhu;gNdl;LlDk;> Nrhbak; ig fhu;gNdl;LlDk; tpid 
Gupe;J Eiuj;J nghq;Fjy; %yk; fhu;gd; il Mf;irL thAit ntspNaw;WfpwJ. 
 

 
3 2 3 3 2 2

2 2CH COOH Na CO CH COONa CO H O+ → +   

 
3 3 3 2 2

CH COOH NaHCO CH COONa CO H O+ → +   

 
3. fhuj;Jld; tpid : vj;jdhapf; mkpyk;> Nrhbak; i`l;uhf;irLld; tpidGupe;J Nrhbak; 
vj;jNdhNal;ilAk;> ePiuAk; jUfpwJ. 
 

 
3 3

CH COOH NaOH CH COONa+ → +  
2

H O 

4. fhu;ghf;]py; ePf;fk; (
2

CO  ePf;fk;) : vj;jdhapf; mkpyj;jpd; Nrhbak; cg;igr; Nrhlh 

Rz;zhk;Gld; (3 gFjp NaOH kw;Wk; 1 gFjp CaO jplf;fyit) Nru;j;Jr; #LgLj;Jk; NghJ 
kPj;Njd; thA cUthfpwJ. 
 

  
 
gad;fs; 
 
 ePu;j;j mrpl;bf; mkpykhdJ czT Nru;f;ifahftk;> RitA+l;bahfTk; kw;Wk; czT 
gjg;gLj;jpahfTk; gad;gLfpwJ. 
 

• nefpop jahupg;gpy; gad;gLfpwJ. 

• rhaq;fs;> epwq;fs; kw;Wk; tz;zg; G+r;Rf;s jahupf;fg; gad;gLfpwJ.  

• Jzpfspy; mr;rg; gjpf;f gad;gLfpwJ 

• Ma;tf fuzpahf gad;gLfpwJ 

• ,ug;gu; ghiyf; nfl;bg;gLj;j gad;gLfpwJ. 

• thridg; nghUl;fs; kw;Wk; kUe;Jfs; jahupf;fg; gad;gLfpwJ 
 
md;whl tho;tpy; fupkr; Nru;kq;fs;: 
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 kdpj tho;itAk; fupkr; Nru;kq;fisAk; gpupf;f ,ayhJ. gpwg;G Kjy; ,wg;G tiu 
cs;s midj;J epiyfspYk; fupkr; Nru;kq;fs; kdpjDf;F gad;gLfpd;wd. gy tifahd 
fupkr; Nru;kq;fisAk;> md;whl tho;tpy; mtw;wpd; gad;ghl;ilAk; ehk; fhz;Nghk;. 
 
i`l;Nuh fhu;gd;fspd; gad;fs;: 
 

• vupnghUs; - cjhuzkhf LPG> ngl;Nuhy;> kz;nzz;nza; 

• gy Kf;fpakhd nraw;if nghUl;fspd; %yg;nghUl;fs; 

• gy gbahf;fy; nghUl;fs;. cjhuzkhd lau;> nefpop Gl;bfs; 
 
My;f`hy;fspd; gad;fs; 
 

• fiug;ghd; kw;Wk; Giuj;jLg;ghd;  

• gy Kf;fpakhd nraw;if nghUl;fspd; %yg;nghUl;fs; 
 
My;bi`Lfspd; gad;fs; 
 

• ghu;khy;bi`L 

• gy Kf;fpakhd nraw;if nghUl;fspd; %yg;nghUl;fs; 
 
fPl;Nlhd;fspd; gad;fs; 
 

• fiug;ghd;  

• fiw ePf;fp 
 
<ju;fspd; gad;fs; 
 

• kaf;f%l;b 

• typ epthuzp 
 
v];lu;fspd; gad;fs; 
 

• vy;yh rikay; vz;nza;fspYk; ypg;gpLfspYk; v];lu; cs;sJ. 
 
Nrhg;G kw;Wk; blu;n[z;l; 
 
 mOf;Ffis ePf;fTk; Rj;jg;gLj;Jtjw;Fk; Nrhg;G kw;Wk; blu;n[z;l;fs; 
gad;gLfpd;wd. J}a ePiu kl;Lk; gad;gLj;jp Jzpfs; kw;Wk; cly;fspYs;s mOf;F kw;Wk; 
vz;nza; nghUl;fis mfw;w KbahJ. Nrhg;G kw;Wk; blu;n[z;l;fspy; ,Uf;Fk; gug;G 
,Otpir Fiwg;gpfs;> ePu; %yf;$Wfis Rw;wp epd;W> gug;G ,Otpiria Fiwf;fpd;wd. 
Nrhg;G kw;Wk; blu;n[z;l;fs; ntt;NtW Ntjpapay; ,ay;Gfis nfhz;lJ. Nrhg;G vd;gJ 
xd;W my;yJ mjw;F Nkw;gl;l nfhOg;G mkpyq;fspd; cg;G. ,J mOf;F ePf;f gad;gLk; 
xU nghUshFk;. blu;n[z;l;fSk; mOf;F ePf;f gad;gLk; xU nghUshFk;. blu;n[z;l;fSk; 
mOf;F ePf;f gad;gLk; xU Ntjpr; Nru;kk;; my;yJ Ntjp Nru;kq;fspd; njhFg;G MFk;. rpy 
Fwpg;gpl;l #opepiyfspy; ,uz;L Rj;jg;gLj;Jk; nray;fis nra;fpwJ. ,jid ,e;j ghlj;jpy; 
tpupthff; fw;Wf;nfhs;Nthk;. 
 
Nrhg;G 
 
 ePsr;rq;fpyp mikg;ig cila fhu;ghf;rpypf; mkpyq;fspd; (nfhOg;G mkpyq;fs;) 
Nrhbak; my;yJ nghl;lhrpak; cg;GfNs Nrhg;Gf;fs; MFk;. Nrhg;G jahupg;gjw;F ,uz;L 
%yf;$Wfs; Njitg;gLfpwJ. 1. nfhOg;G 2. fhuk;. ngUk;ghYk; Nrhg;G jahupf;f Nrhbak; 
iql;uhf;irL vd;w fhuj;ij gad;gLj;Jfpwhu;fs;. nghl;lhrpak; i`l;uhf;irilAk; $l 
gad;gLj;jyhk;. nghl;lhrpaj;ij mbg;gilahf itj;J cUthf;Fk; Nrhg;ghdJ Nrhbaj;ij 
mbg;gilahf itj;J cUthf;Fk;. ,jd; mbg;gilay; Nrhg;ig ,U tiffshf gpupf;fyhk;. 
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m. fbd Nrhg;G 
 
 vz;nza; my;yJ nfhOg;gpid vup NrhlhTld; (Nrhbak; i`l;uhf;irL) Nrhg;ghf;fy; 
tpidf;F cl;gLj;Jk; NghJ fbd Nrhg;G fpilf;fpwJ. nghJthf ryit nra;tjw;F ,e;j 
tif Nrhg;Gfs; gad;gLj;jg;gLfpd;wd. 
 
M. nkd; Nrhg;G 
 
 vz;nza; my;yJ nfhOg;gpid nghl;lhrpak; cg;gpid gad;gLj;jp Nrhg;ghf;fy; tpid 
cl;gLj;Jk; NghJ nkd; Nrhg;G fpilf;fpwJ. clypid Rj;jg;gLj;Jtjw;f ,e;j tif 
Nrhg;gpid gad;gLj;jyhk;. 
 
Nrhg;G jahupf;Fk; Kiw 
 
FLit Kiw  
 
 ,J nfhQ;rk; goikahd Kiw. MdhYk; Nrhg;G jahupf;Fk; rpWj; njhopy; 
epWtdq;fspy; ,e;j KiwNa ,d;Wk; gad;gLj;jg;gLfpwJ. ,uz;L gbepiyfis gpd;gw;wp 
,k;Kiwapy; Nrhg;G jahupf;fg;gLfpwJ 
 

(i) Nrhg;ghf;fy; tpid 
 
Nrhg;G jahupf;f gad;gLk; vz;nzia xU ,Uk;Gf; FLitapy; vLj;J 10% f;Fk; rw;W 
mjpfkhd fhuf; fiuriy Nru;f;f Ntz;Lk;. ,e;j fyitapd; kPJ ePuhtpia nrYj;jp 
nfhjpf;f itf;f Ntz;Lk;. rpy kzp Neuq;fSf;Fg; gpd; vz;nza; ePuhw; 
gFf;fg;gLfpwJ. ,k;Kiwf;F Nrhg;ghf;fy; tpid vd;W ngau;. 

 

(ii) cg;gpLjy; 
 
nfhjpj;J nfhz;L ,Uf;Fk; fyitapy; rhjhuz cg;G Nru;f;g;gLfpwJ. ,g;nghOJ 
njhl;bapd; mbapy; Nrhg;G tPo;gbthFk;. gy kzp Neuq;fSf;F gpd; Nrhg;ghdJ 
jputj;jpd; Nkw;gug;gpy; nfl;bahd nghUshf kpje;j tUk; ,jid gpupj;njLj;J 
Fwpu;tpf;Fk; NghJ Njitahd Nrhg;G fpilf;fpwJ. 

 
Nrhg;G kPJ fbd ePupd; tpisT 
 

 fbd ePupy; ,Uf;Fk; fhy;rpak; kw;Wk; nkf;dPrpak; madpfs; ( 2
Ca

+kw;Wk; 2
Mg

+ ) 

Nrhg;gpd; Rj;jk; nra;Ak; nraiy fl;Lg;gLj;JfpwJ. fbd ePu; Nrhg;NghL NrUk;NghJ ];fk; 
(cNyhf madpfspd; tPo;gbT) vd;w nky;ypa glyk; cUthfpwJ. ,J clypYk;> JzpapYk; 
vspjpy; ePf;f Kbahj xUtif gbtpid cUthf;FfpwJ. fhyg;Nghf;fpy; ,e;j gbT Jzpapd; 
juj;ij Fiwg;gNjhL rpwpJ fhyj;jpy; JzpahdJ fpope;J NghfTk; nra;fpwJ. ,jid 
jtpu;f;f fbd ePuhy; ghjpf;fg;glhj Ntjpg; nghUl;fis gad;gLj;jp blu;n[z;l;fs; 
jahupf;fg;gLfpwJ. 
 
blu;n[z;l;fs; 
 
 blu;n[z;l;fis jahupg;gjd; %ykhf ryit Jiwapy; gy;NtW khw;wq;fs; Vw;gl;lJ. 
,tw;iw fbd ePu; kw;Wk; mkpyk; fye;j ePupy; $l gad;gLj;jyhk;. Nrhg;gpypUf;Fk; 
fhu;ghrpypf; mkpy cg;gpidg; Nghy blu;n[z;l;fs; vd;git ry;Nghdpf; mkpyk; my;yJ 
my;ify; i`l;u[d; ry;Ngl;bd; cg;Gfs; Mfk;.  ,jdhy; blu;n[z;l;fs; fbd ePupy; 

,Uf;Fk; 2
Ca

+kw;Wk; 2
Mg

+  MfpaitfSld; Nru;e;J tPo;gbthf;fiy cUthf;Ftjpy;iy. 

vdNt ryit nra;tjw;F Nrhg;ig tpl blu;n[z;l;fNs rpwe;jJ. 
 
blu;n[z;l;fis jahupf;Fk; Kiw 
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 ngl;Nuhypaj;jpypUe;J fpilf;Fk; i`l;Nuh fhu;gNdhL ry;gpA+upf; mkpyj;ij Nru;;j;J 
blu;n[z;l;fs; jahupf;fg;gLfpwJ. ,e;j tpidfs; %yk; fpilf;Fk; %yf;$Wfs;> Nrhg;gpYs;s 
nfhOg;G mkpy %yf;$Wfis xj;J ,Uf;fpwJ. ,e;j fyitAld; xU fhuj;jpid Nru;f;Fk; 
NghJ gug;G ,Otpir Fiwg;gp %yf;$Wfis cUthf;FfpwJ. ,it fbd ePupy; cs;s jhJ 
cg;GfSld; tpid Gupahjjhy; fbd ePNuhL Nru;e;J tPo;gbit cUthf;Ftjpy;iy. 
 
 jw;NghJ cs;s blu;n[z;l;fspy; gug;G ,Otpir Fiwg;G %yf;$WfNshL NkYk; gy 
nghUl;fs; Nru;f;fg;gLfpd;wd. mitfspy; rpy fPNo nfhLf;fg;gl;Ls;sd. 
 

• Nrhbak; rpypf;Nfl;: ryit ,ae;jpuq;fspy; mupg;G Vw;glhky; ghJfhf;f ,J 
Nru;f;fg;gLfpwJ. 

• /g;@nunrdl; ntz;ik Vw;wpfs;: Jzpfs; gspr;rpLtjw;F ,J Nru;f;fg;gLfpwJ. 

• Nrhbak; ngu;NghNul;: ryitapd; NghJ rpy tif fisfis ePf;f gad;gLfpwJ. 

• Nrhbak; ry;Ngl;: blu;n[z;l; Jfs; nfl;b Mfhky; jLf;f> ,J gad;gLfpwJ. 

• nehjpfs;: ,uj;jk; kw;Wk; fha;fwp rhW Nghd;w fiwfis ePf;f ,J Nru;f;fg;gLfpwJ. 

• ryit nra;j gpd; Jzpfspy; eWkzk; ngWtjw;fhf rpy Ntjpg; nghUl;fs; 
Nru;f;fg;gLfpd;wd. 

 
Nrhg;gpd; J}a;ikahf;fy; tpid 
 
 xU Nrhg;G %yf;%W NtWgl;l ,U Ntjpg; gFjpfis ngw;Ws;sd. ,g;gFjpfs; ePUld; 
NtWgl;l Kiwapy; tpidGupfpwJ. xU Kid rpwpa jiy Nghd;w fhu;ghf;rpNyl; njhFjp 
nfhz;l KidTs;s gFjpiaAk;> kWKid ngupa thy; Nghd;w ePskhd i`l;Nuh fhu;gd; 
rq;fpyp njhiuAila Kidtw;w gFjpiaAk; ngw;Ws;sJ. 
 
     
    Nrhg;G nray;gLk; tpjk; 
 
 KidTs;s gFjp ePu; tpUk;Gk; gFjpahf nray;gl;L ePUld; xl;bf; nfhs;fpwJ. 
Kidtw;w gFjp ePiu ntWf;Fk; gFjpahf nray;gl;L Milfspy; cs;s mOf;F kw;Wk; 
vz;nza; Mfpatw;Wld; xl;bf; nfhs;fpwJ. ePiu ntWf;Fk; gFjp khrpid jd;Ds; mlf;fp 
nfhs;fpwJ. ePiu tpUk;Gk; gFjp nkhj;j %yf;$iwAk; ePupy; fiua nra;fpwJ. Nrhg; my;yJ 
blu;n[z;il ePupy; fiuf;Fk; nghOJ Nrhg;G %yf;$Wfs; xd;whf ,ize;j nfhj;Jfshf 
(Micelles) kPnry;]; cUthfpwJ. ,e;j nfhj;Jfspy; i`l;Nuhfhu;gd; rq;fpyp gFjpahd> 
mOf;F kw;Wk; vz;nza; gfjpNahL xl;bf;nfhs;fpwJ. ,t;thwhf Nrhg;gpd; Kidtw;w gFjp 
mOf;ifr; Rw;wpf; nfhs;fpwJ. Nrhg;gpd; fhu;ghf;]pNyl; gFjp> nfhj;Jfis ePupy; fiuar; 
nra;fpwJ. ,t;thwhf mOf;F Nrhg;gpdhy; ePf;fg;gLfpwJ. 
 
blu;n[z;l;fspd; gad;fs; 
 
 Nrhg;ig tpl blu;n[z;l;fis gad;gLj;JtJ mjpf ed;ikfis jUfpwJ. Vndd;why;>  
 

• blu;n[z;l;il fbd ePu; nkd;ikahd ePu; ,uz;bYk; gad;gLj;jyhk;. fbd ePupy; 
Nrhg;ig tpl blu;n[z;l;fs; rpwg;ghf nray; GupAk;. 

• cg;G ePu; kw;Wk; mkpyk; fye;j ePu; Mfpatw;wpy; $l blu;n[z;l;il gad;gLj;jyhk;.  

• ryit nra;Ak; fhydpNyh> JzpfspNyh> ve;j tpjkhd fiwfisAk;> mupg;GfisAk; 
blu;n[zl; Vw;gLj;jhJ.  

• Fspu;e;j ePupy; vspjhf fiuak;. NkYk; fbd ePupYk; vspjhf myryhk;. 

• Nrhg;ig nfhz;L ryit nra;a Kbahj fk;gsp Nghd;w MilfisAk; blu;nr[z;l; 
nfhz;L ryit nra;ayhk;. 

• ePz;l i`l;Nuh fhu;gd; rq;fpypj; njhliu nfhz;Ls;s blu;n[zl;fs; vspjpy; capupa 
rpijtpw;F cl;gLk;. 

• thfdq;fspy; gad;gLj;jg;gLk; vz;nza; girapdhy;; (fpup];) cUthf;fg;gLk; fiwia 
$l vspjhf blu;n[z;l;il gad;gLj;jp ePf;fp tplyhk;. 
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• nraw;ifahf jahupf;fg;gLk; Jzpfif ghJfhf;fTk;> ntz;ik jd;ikAld; 
gpufhrpf;fTk; blu;n[z;l;fs; gad;gLj;jgLfpd;wd. 

 
caupa rpijT kw;Wk; capupa rpijtw;W blu;b[z;l;fs; 
 
m. capupa rpijT blu;n[z;l;fs; 
 
 ,it Neuhd i`l;Nuh fhu;gd; rq;fpyp njhliu ngw;wit. ,tw;iw Ez;Zapupfshy; 
vspjpy; rpijf;f ,aYk;. 
 
M. capupa rpijtw;w blu;n[z;l;fs;  
 
 ,it kpFe;j fpisfis cila i`l;Nuhfhu;gd; rq;fpyp njhlu;. ,tw;iw 
Ez;Zapupfshy; vspjha; rpijf;f ,ayhJ. 
 
blu;n[z;l;fspd; jPikfs; 
 

• rpy blu;n[zl;fspd; i`l;Nuh fhu;gd; fpis fq;fpyp njhliu ngw;wpUf;Fk;. 
jz;zPupy; ,Uf;Fk; Ez;Zapupfshy; ,tw;iw kf;f nra;a ,ayhJ. ,jdhy; ePu; 
khrile;J tpLk;. 

• Nrhg;Gfis xg;gpLifapy; blu;n[z;l;fspd; tpiy mjpfk;. 
 

‘TFM” vd;w FwpaPl;il Nrhg;G ciwfspy; ghu;j;Js;sPu;fsh 
 

TFM vd;why; nkhj;j nfhOg;G nghUl;fs; (Total Fatty Matter). ,J 
Nrhg;gpd; juj;ij Fwpf;f $ba Kf;fpa mk;rkhFk;. cau;e;j TFM 
ngw;Ws;s Nrhg;Gfs; rpwe;j Fspay; Nrhg;ghf gad;gLfpwJ. 

 
Nrhg;G kw;Wk; blu;n[zl; NtWghL 

 
Nrhg;G  blu;n[z;l; 

,J ePz;l rq;fpyp mikg;ig 
ngw;w fhu;ghrpypf; mkpyq;fspd; 
Nrhba cg;Gfs; 

,J ry;Nghdpf; mkpyj;jpd; 
Nrhbak; cg;Gfs;  

Nrhg;gpd; madp COO Na
− +  blu;n[z;bd; madpg;gFjp 

3
SO Na

+−  

tpyq;FfsplkpUe;J fpilf;Fk; 
nfhOg;G kw;Wk; 
jhtuq;fsplkpUe;J fpilf;fk; 
vz;nza; Mfpa tw;wpypUe;J 
Nrhg;G jahupf;fg;gLfpwJ. 

ngl;Nuhypaj;jpypUe;J fpilf;Fk; 
i`l;Nuh-fhu;gdpypUe;J ,it 
jahupf;fg;gLfpwJ. 

 

fbd ePupy; gad;gLj;j KbahJ. fbd ePupYk; rpwg;ghf ryit 
nra;ayhk; 

fbd ePUld; NrUk; NghJ (];fk;) 
gbTfis cUthf;fk;. 

fbd ePUld; NrUk;NghJ (];fk;) 
gbTfis cUthf;fhJ. 

Fiwthd mstpy; eiufis 
cUthf;Fk;.  

mjpfstpy; Eiufis cUthf;Fk; 

capupa rpijT milAk; jd;ik 
ngw;wJ 

capupa rpijT milAk; jd;ik 
mw;wJ. 

 

 


