
 
      

 
 

              
  

 
                           

 

,aw;gpay;

 

1. mstPl;bay; 

 mstPl;by; FPS Kiwapy; gad;gLtJ --- mb> gTz;L> tpdhb 

 mstPl;by; CGS Kiwapy; gad;gLtJ --- nr. kP. fpuhk;> tpdhb 

 mstPl;by; MKS Kiwapy; gad;gLtJ --- kPl;lh;> fp.fp> tpdhb 

 cyf ehLfs; midj;Jk; nghJthf Vw;Wf;nfhz;l myF Kiw – gd;dhl;L 

myF Kiw (S. I. Units). / SYSTEM INTERNATIONAL 

 gd;dhl;L myF Kiw Vw;Wf; nfhs;sg;gl;l Mz;L – 1971 

 gd;dhl;L myF Kiwapy; fhzg;gLk; mbg;gil myFfs;> Jiz myFfspd; 

vz;zpf;if – 7 kw;Wk; 2 

 mbg;gil myFfs; -- kP> fp.fp> tpdhb> Mk;gpah;> nfy;tpd;> Nkhy;> Nfz;byh> 

Jiz myFfs; -- Nubad;> ];bNuad; 

 tpirapd; myF – epA+l;ld; 

 Ntiyapd; myF – [_y; 

 xU nghUspy; mlq;fpAs;s gUg;nghUspd; msT mjd; epiw vdg;gLk;. 

mg;nghUspd; kPJ nray;gLk; GtpaPh;g;G tpid mjd; vil vdg;gLk; 

 vil kw;Wk; epiwapd; myF – fp.fp 

 <uhf; ehl;by; tho;e;j RNkhpah;fs; gad;gLj;jpa epow;fbfhuk;jhd; Kjd; Kjypy; 

gad;gLj;jg;gl;l epow;fbfhuk; MFk; 

 Cry; fbfhuj;ij fz;Lgpbj;jth; - fypypNah 

 Neuj;ij Jy;ypakhf fz;lwpa cjTtJ – mZ fbfhuk;> ,jpy; rPrpak; - 133 

mZtpy; epfOk; Mw;wy; khw;wj;jpw;fhd fhy ,ilntspapd; mbg;gilapy; tpdhb 

tiuaWf;fg;gLk; 

mailto:manidhanaeyam@gmail.com
http://www.saidais.com/


 xU nghUspd; Jy;ypakhd epiwiaf; fhz cjTtJ -- ,aw;gpay; juhR 

 ,aw;gpay; juhrpy; xU nghUspd; epiwia 1 kpy;ypfpuhk; mstpw;F Jy;ypakhf 

fhzyhk; 

 ,aw;gpay; juhrpy; fhzg;gLk; Fiwe;j gl;r vilf;fy; 10 kp.fp. nfhz;lJ. mjpf 

gl;r vilf;fy; 500 kp.fp. nfhz;lJ. 

 ,aw;gpay; juhirf; nfhz;L mstpLk; nghUspd; rhpahd Kiw:- 

   10 (b-a) 

 W + --------------- X 10-3       fp. 

(b-c) w – nghUspd; epiw.  A – Ropepiyg; Gs;sp.  b,c – epiyg;Gs;spfs; 

 nth;dpah; mstpapd; kPr;Rw;wsT 0.01 nr. kP. my;yJ 0.1 kp.kP 

 jpUfstpapd; kPr;Rw;wsT = 0.01 kp. kP 

 xOq;fw;w nghUs;fspd; fdmsT fhz gad;gLk; fUtpfs; - mstPl;L Kfit 

Nky;topAk; [hb 

 mlh;j;jp = epiw / fd msT D = m/v 

 mlh;j;jpapd; myF fp.fp / kPl;lh;3 

 xOq;fw;w nghUs;fspd; mlh;j;jpiaf; fhz cjTk; Kiw - ,lg;ngah;r;rp Kiw 

vz;. nghUs; mlh;j;jp (fp.fp / kPl;lh;3) 
1 ePh; 1000 (4°Cy;) 
2 fly; ePh; 1026 
3 ghjurk; 13600 
4 ,Uk;G 7900 
5 mYkpdpak; 2700 
6 fhhPak; 11300 

 Cry; fbfhuq;fspd; miyT Neuk; khwhJ (2 tpdhb) 

 Fthh;l;]; fbfhuq;fspy;> Fthh;l;]; gbf tisaq;fspd; mjph;Tfs; fhyj;ij 

msf;f gad;gLfpwJ 

 ntg;gepiyapd; myF – nfy;tpd; (K) 

 gdpf;fl;b> ePh;> ePuhtpAk; xUq;Nf mike;j ntg;gepiy 1/273.15 gFjpahFk; 

 nghUs; mstpd; myF – Nkhy; 

 xspr;nrwptpd; myF – Nfz;byh 

 jsf;Nfhzj;jpd; myF – Nubad; 

 jpz;kf; Nfhzj;jpd; myF - ];Nubad; 



2. nghUspd; jd;ik> mikg;G> epiykhw;wk; 

 i`l;u[d;> iel;u[d; Mfpa thAf;fs; ePhpy; fiutjpy;iy 

 xU jpz;kg; nghUis #Nlw;Wk;NghJ jput epiyf;F nry;yhky; Neubahf 

thAepiyf;F nry;Yjy; gjq;fkhjy; vdg;gLk;. v-L. mNahbd;> ehg;jyPd;> 

ngd;Nrhapf; mkpyk;> mk;Nkhdpak; FNshiuL 

 fth;r;rptpir – jpz;kk; > jptuk; > thA 

 ,Uk;ig jq;fkhf khw;Wk; fiy – my;nfkp (urthjk;) vdg;gLk; 

 vYk;gpy; fhy;rpakhdJ fhy;rpak; gh];Ngl;lhf cs;sJ 

 gRikahd ,iyfspy; fhzg;gLk; cNyhfk; - nkf;dPrpak; (gr;irak; jahhpj;jypy; 

gq;F ngWk; cNyhfk; MFk;) 

 

jdpkq;fs; FwpaPLfs; jdpkq;fs; FwpaPLfs; 

bd; Sn rpy;th; Ag 

fhhPak; Pb Nfhy;L Au 

nkh;Fhp Hg lq;];ld; W 

Mz;bkdp Sb   

 

 i`l;u[d; vd;gJ xU vhpAk; thA> Mf;]p[d; vd;gJ vhptjw;F Jiz GhpAk; 

thA 

 fyitf;F v.fh – ghy;> Gif kw;Wk; fly;ePh;> fhw;W 

 NPK cuf;fyitapy; cs;sit – mk;Nkhdpak; iel;Nul;> mk;Nkhdpak; ry;Ngl;> 

mk;Nkhdpak; gh];Ngl; kw;Wk; nghl;lhrpak; FNshiuL 

 ghiw cg;G vd;gJ rhjhuz cg;Gk; kzYk; Nrh;e;j fyitahFk; 

 rikay; thAtpy; fhzg;gLtJ – gpA+l;Nld; kw;Wk; ngd;Nld; 

 nehjpj;jy; xU Ntjptpid epfo;r;rpahFk; 

 fhh;gd;-il-Mf;irL thA njspe;j Rz;zhk;G ePiu ghy;Nghy; khw;Wk; 

 nghUis J}a;ikg;gLj;Jk; Kiw – fha;r;rp tbj;jy;> gpd;d fha;r;rp tbj;jy;> 

gjq;fkhjy;> tbfl;Ljy; 

 vspjpy; Mtpahfhj fiunghUis nfhz;Ls;s ePh;kq;fis J}a;ikg;gLj;Jk; Kiw 

--- fha;r;rp tbj;jy;  

 J}a ePiu ngWtjw;F ifahSk; Kiw --- fha;r;rp tbj;jy; 



 ntt;NtW nfhjpepiyfis cila ePh;kq;fs; fye;Js;s fyitia 

gphpj;njLf;Fk; Kiw --- gpd;df; fha;r;rp tbj;jy; 

 gpd;d fha;r;rp tbj;jYf;F (v.fh) My;f`hy;> ePh; fye;j fyit 

nghUs; cUFepiy 
ghugpd; nkOF 54°C 
ehg;jypd; 80°C 
rhjhuz cg;G 801°C 
vj;jpy; My;f`hy; 78°C 
nkh;f;Fhp 357°C 
A+hpah 135°C 

 

 khR fye;j nghUspd; nfhjpepiy J}a nghUspd; nfhjpepiyia tpl mjpfk; 

 mkpyk; + fhuk;  cg;G + ePh; (eLepiyahf;fy; tpid) 

 CaCO3  
∆
   CaO + CO2 (rpijT tpid) 

 Zn + CuSO4            ZnSO4 + Cu(,lg;ngah;r;rp tpid) 

 CuO + H2         Cu + H2O (Mf;rp[Ndw;w xLf;f tpid) 

 xU nghUSld; Mf;rp[id Nrh;f;Fk; tpid (m) i`l;u[d; ePf;Fk; tpid – 

Mf;rp[Ndw;w tpid 

 xU nghUSld; i`l;u[id Nrh;f;Fk; tpid (m) Mf;rp[id ePf;Fk; tpid – 

i`l;u[Ndw;w tpid 

 Mf;rp[Ndw;w tpidf;F cjhuzk; -- ,Uk;G JUg;gpbj;jy;> ry;gh; fhw;wpy; vhpjy; 

 

3. gUg;nghUspd; jd;ikfs; 

 vil = epiw X GtpaPh;g;G KLf;fk; (W = mg) 

 fhw;Wjl jilapd; vjph;g;G tpirAk;> fPNo tpOk; nghUspd; vilAk;> rkkhf 

,Uf;Fk;NghJ nghUs; rPuhd Ntfj;Jld; tpoj; njhlq;Fk; epiy – Kw;Wj; 

jpirNtfk; vdg;gLk; 

 ghuh#l; jpwf;fhj epiyapy; thdj;jpypUe;J Fjpf;Fk; xUthpd; Kw;Wj;jpir Ntfk; 

-- kzpf;F 200 fp. kP. 

 nghUs; Nky;Nehf;fp vwpag;gl;lhy; mg;nghUs; ngUk cauj;ij milAk;NghJ 

mjd; jpirNtfk; -- RopahFk;. 



 nghUspd; ,af;fr; rkd;ghLfs;: 

V = u + at  V – Neuk; 

S = ut + ½ at2  u – njhlf;f jpirNtfk; 

V2 = u2 + 2as  t – Neuk; 

 xU nghUs; Nky;Nehf;fp vwpAk; NghJ milAk; ngUk cauk; (h) = u2/2g 

 Nky; Nehf;fp vwpag;gLk; xU nghUs; milAk; ngUk; cauk; mjd; njhlf;f 

jpirNtfj;jpd; ,Ukbf;F Neh; tpfpjj;jpy; ,Uf;Fk; 

 gwf;Fk; fhyj;jpw;fhd rkd;ghL (tf) = 2u / g 

 vwpnghUspd; ghij – gutisak; MFk; 

 Xbf;nfhz;bUf;Fk; xU Ch;jpapypUe;J ntspNa vwpag;gLk; xU nghUs; 

gutisag; ghijia Nkw;nfhs;Sk; 

 tl;l ,af;fj;jpYs;s xU nghUspd; Neh;Nfhl;Lj; jpirNtfj;jpw;Fk;> Nfhzj; 

jpirNtfj;jpw;Fk; ,ilNaAs;s njhlh;Gf;fhd rkd;ghL V = r𝜔 

 NfhSf;Fk; Gtpf;Fk; ,ilNaAs;s <h;g;G tpir – ikaNehf;F tpir 

 thfdq;fs; Nrw;wpy; rpf;fp; nfhs;s fhuzk; - ikaNehf;F tpir 

 Nkhl;lhh; irf;fps; tl;lg;ghijapy; ,aq;fj; Njitahd ikaNehf;F tpirahdJ 

-- mt;thfdj;jpd; jpirNtfj;ijAk;> tisT ghij Muj;ijAk; nghWj;jJ 

 Gtpjl;ilahf ,Uf;ff; fhuzk; -- JUtg; gFjpapy; ika tpyf;F tpir 

FiwthfTk;> epyeLf;Nfhl;Lg; gFjpapy; ikatpyf;F tpir mjpfkhfTk; 

,Ug;gjhy;  

 epyeLf;Nfhl;Lg; gFjpapy; Gtpapd; tpl;lj;jpw;Fk;> JUtg; gFjpapy; Gtpapd; 

tpl;lj;jpw;Fk; ,ilNaAs;s NtWghL – 48 fp.kP 

 Jzp Jitf;Fk; ve;jpuj;jpd; RoYk; fyd; nray;gLk; tpjk; -- ika tpyf;F 

tpirf;F cjhuzk; MFk; 

 ika tpyf;F tpirapd; mbg;gilapy; nray;gLk; fUtp – thl;fth;dh; 

 ghypypUe;J ntz;nza; gphpj;njLf;fg;gLtJk;> gpsh];khtpypUe;J ,uj;j nry;fs; 

gphpj;njLf;fg;gLtJk;> NjdilapypUe;J Njd; gphpj;njLf;fg;gLtJk; ika tpyf;F 

tpirf;F vLj;Jf;fhl;Lfs; MFk;. 

 tisT ghijapy; kpFe;j Ntfj;jpy; thfdq;fs; nry;Yk;NghJ ftpof;fhuzk; - 

ghijf;Fk;> laUf;Fk; ,ilNaAs;s cuha;T tpiria tpl thfdq;fspd; kPJ 

ikatpyf;F tpir mjpfkhf nray;gLtNj MFk;. ,jidj; jtph;g;gjw;fhf 

tisthd ghijfs; rw;W cah;j;jg;gLfpwJ. 



 rh;f;f]; kuzf;$z;L Xl;Leh; jiyfPohf me;j $z;bw;Fs; Rod;whYk; fPNo 

tpohky; ,Uf;ff; fhuzk; - Xl;Leh; kPJ nray;gLk; ikatpyf;F tpif 

 Gtp ikaf; nfhs;ifia ntspapl;lth; - jhykp 

 #hpa ikaf;nfhs;ifia ntspapl;lth; - Nfhgh;epf]; 

 jw;fhy thdpaYf;F mbNfhypath; - nfg;sh; 

 nfg;shpd; tpjpfs;: 

 Kjy; tpjp (Rw;Wg;ghij tpjp): Nfhs;fs; #hpaid ePs;tl;lg; ghijapy; Rw;wp 

tUfpd;wd. 

 ,uz;lhk; tpjp (gug;G tpjp): xU Nfhs; mjd; ePs;tl;lg; ghijapy; ,aq;Fk;NghJ 

#hpaDf;Fk; mf;NfhSf;Fk; ,ilNa tiuag;gLk; NfhL rkfhy msTfspy; rk 

gug;igf; flf;Fk; 

 %d;whk; tpjp (Rw;Wf; fhy tpjp): Nfhs;fspd; Rw;Wf; fhyq;fspd; ,Ukbfs; 

#hpadpypUe;J mtw;wpd; ruhrhp njhiyTfspd; Kk;kbfSf;F Neh; tpfpjj;jpy; 

mike;jpUf;Fk; 

𝑇2

𝑅3    =  xU khwpyp 

 epA+l;ldpd; nghJ <h;g;G tpjpf;fhd rkd;ghL F = 
𝐺𝑚1𝑚2

𝑟2  

G vd;gJ nghJ <h;g;G khwpyp G = 6.67 X 10-11 Nm2 / Kg2 

 gug;G ,Otpirapd; myF – epA+l;ld; / kPl;lh; 

 %yf;$W vy;iyapd; tPr;R 108 nr.kP. 

 gug;G ,Otpiria tpsf;fpath; - yhg;]; 

 ePhpy; Mzp kpjf;fTk;> ePUf;Fs; mkpo;j;jg;gl;l J}hpifapd; KidapYs;s 

,iofs; tphpe;J fhzg;gLtjd; fhuzk; -- gug;G ,OtpirNa 

 gug;G ,Otpir vg;NghJk; jputg; gug;ig rpWk mstpy; Fiwj;Jf; nfhs;sNt 

KaYfpwJ 

 Ez;Gio Vw;wj;jpw;fhd rkd;ghL h = 
2𝑇 cos 𝜃

𝑟𝑝𝑔
 

 J}a ePUf;Fk;> J}a fz;zhbf;Fk; ,ilNaAs;s njhLNfhzk; - 00 

 Ez;GioNaw;wj;jpw;F v.fh. – 1. Jhtuq;fs; ePiu cwpQ;Rjy; 2. jphpapd; topNa 

vz;nza; NkNyWjy; 3. ik cwpQ;Rk; jhs; ikia cwpQ;Rjy; 



 kziy tpl fspkz; <ukhd epiyapy; ,Uf;ff; fhuzk; -- fspkz;zpy; cs;s 

neUf;fkhd Jfs;fs; kpf Ez;zpa Foha;fshf nray;gl;L Ez;GioNaw;wj;jpd; 

fhuzkhf ePh; fspkz;zpd; Nkw;gug;gpw;F tUtjhy; <ukhf ,Uf;fpwJ 

 fopT ePh;g;gug;gpd; kPJ rpwpJ vz;nzia Cw;wpdhy; nfhRf;fs; %o;f fhuzk; -- 

vz;nza; ePhpd; gug;G ,Otpiria Fiwg;gjhy; 

 fly; nfhe;jspf;Fk; NghJ khYkpfs; fg;giyr; Rw;wp vz;nzia flypy; 

nfhl;Ltjw;F fhuzk; -- vz;nzahdJ fly; ePhpd; gug;G ,Otpiria Fiwj;J 

miyfspd; Ntfj;ijj; jzpg;gjw;fhf 

 vOJk; Ngdhtpd; Kidg; gFjp kpff; Fiwe;j ,ilntsp nfhz;L gpse;j 

mikg;ghf cUthf;fg;gLtjd; fhuzk; -- gpse;j mikg;G Ez;Gio Fohahf 

nray;gl;L Ngdhtpd; Kidf;F ik njhlh;e;J te;J nfhz;bUg;gjhf 

 kioj;Jsp Nfhs tbtk; ngwf; fhuzk; - gug;G ,Otpir 

 kioj;Jsp nkJthf tpof; fhuzk; - fhw;W Vw;gLj;Jk; ghFepiy tpirapdhy;  

 ghfpay; vz;zpd; myF – epA+l;ld;> tpdhb> kP2 

gha;nghUs; 𝜼(gha;];) 
fpsprhpd; 13.4 
ePh; 0.018 
ghjurk; 0.0015 
Njd; 0.20 
,uj;jk; 0.0027 
fhw;W 0.019 X 10-3 

 fhh;> fg;gy;> Mfpatw;wpd; Kfg;Gfs; $h;ikahf tbtikf;fg;gl fhuzk; -- 

mitfspd; ,af;fj;ij fhw;W my;yJ ePhpd; ghFepiy tpir jil nra;ahky; 

,Ug;gjw;fhf 

 fdkhd> mjpNtfkhf ,aq;Fk; ve;jpuq;fspy; mjpf ghFepiyAk;> mjpf 

mlh;j;jpAk; nfhz;l caTg;nghUs; (fPhP];) gad;gLj;Jtd; fhuzk; -- ve;jpuq;fspy; 

cuha;T %yk; Vw;gLk; cah;e;j ntg;gepiyapYk; $l caTg; nghUspd; 

ghFepiy vz; khwhky; ,Ug;gjhy; 

 thpr;rPh; Xl;lj;jpy; ghFepiyaw;w> mKf;f ,ayhj xU jputj;jpd; VNjDk; xU 

Gs;spapy; nraw;gLk; nkhj;j Mw;wy; xU khwpyp – ngh;ndsypapd; jj;Jtk.; 

 ngh;ndsyp Njw;wk; (mOj;j Mw;wy; + ,af;f Mw;wy + epiy Mw;wy; = khwpyp 

P/p + 1/2v2 + gh = khwpyp 

 



 ngh;ndsypapd; jj;Jtj;jpy; nray;gLk; nghUl;fs; -- ntQ;Rhp kPl;lh;> gpl;ll; 

Foha;> ,Urf;fu thfd fhh;NghNul;lh;> vz;nza; J}tp> tbfl;Lk; gk;G> 

tpkhdj;jpd; $h;ikahd ,wF 

 epA+l;ldpd; ,uz;lhk; tpjp: ce;jk; khWgl;L tPjk; tpirf;F Neh;jftpy; 

miktNjhL tpirapd; jpirapNyNa mikAk;. F = ma. (m = epiw = KLf;fk;) 

 xU fpNyhfpuhk; vil = 9.8 epA+l;ld; 

 xU nghUspd; epiykj;jpd; msNt mjd; epiwahFk; 

 vil (w) = mg (m = epiw: g = KLf;fk;) 

 GtpaPh;g;G KLf;fj;jpd; kjpg;G = 9.8 kPl;lh; / tpdhb 

 nghUspd; vilia msf;f gad;gLtJ – Rus;tpy; juhR 

 nghUspd; epiwia msf;f gad;gLtJ – juhRf; Nfhy; 

 epA+l;ldpd; %d;whk; tpjp: xtnthU tpidf;Fk; mjw;F rkkhd vjph; 

jpirapy; cs;s xU vjph; tpid cz;L (v.fh) Jg;ghf;fpapypUe;J nts;gLk; 

Fz;L> ePhpy; ePe;Jgth;> fhw;W epug;gpa gY}id tpLtpj;jy;> ePhpy; kpjf;Fk; 

glfpypUe;J Fjpf;Fk; kdpjd;> uhf;nfl;bd; ,af;fk; 

 tpidAk;> vjph; tpidAk; ntt;NtW nghUs; kPJ nray;gLtjhy; mit 

xd;iwnahd;W rkd; nra;tjpy;iy 

jdpCry;: 

 fz;lwpe;jth; fypypNah 

 jdpCrypy; ,af;fk; -- mjph;TW my;yJ rPhpir ,af;fk; my;yJ miy 

,af;fj;jpw;F vLj;Jf;fhl;L MFk; 

 jdpCrypd; miyT Neuj;jpw;fhd tha;g;ghL T = 2𝜋 1/𝑔 

 ikag;Gs;spapypUe;J jdpCrypd; Cry; Fz;L milAk; ngUk ,lg;ngah;r;rp 

tPr;R vdg;gLk; 

 jdp Crypd; miyT Neuk; gpd;tUtdtw;iw nghWj;jjy;y. mit: 1. Cry; 

Fz;L nra;ag;gl;l nghUs; 2. Fz;bd; epiw 3. Fz;bd; cUtk; 4. Crypd; tPr;R  

 miyT Neuk; jdpCrypd; ePsj;jpd; ,Ukb %yj;jpw;F Neh;jftpy; cs;sJ. 

(𝑇 𝛼  1) 

 miyT Neuk; GtpaPh;g;G KLf;fj;jpd; ,Ukb %yj;jpw;F vjph; jftpy; cs;sJ. 

(𝑇 𝛼  1/𝑔) 



 tpdhb Cry;: 

 tpdhb Crypd; ePsk; -- 0.995 kPl;lh; (Vwj;jho xU kPl;lh) 

 tpdhb Crypd; miyT Neuk; 2 tpdhb 

 rkkhfTk;> vjph;jpirapYk; ,U ,iztpirfs; ntt;NtW Gs;spapy; 

nray;gLk;NghJ xU ,ul;il cUthfpwJ 

 ,ul;ilapd; njhFgad; -- G+[;[pak; 

 ,ul;ilapd; Row;rp tpisT -- ,ul;ilapd; jpUg;Gj;jpwd; vdg;gLk; 

 jpUg;Gj;jpwdpd; myG – epA+l;ld; kPl;lh; 

 ,ul;ilapd; nray;ghl;bw;F cjhuzk; -- 1. Fohapd; milg;ghid jpwj;jy; 2. 

Ngdh> ghl;by; %bia jpwj;jy; 3. jpUfhzpia jpUFjy; 4. fhhpy; jpirkhw;W 

tisaj;ij jpUg;Gjy; 5. fbfhuj;jpd; rhtpia Row;Wjy; 

 nghUs; xd;wpd; kPJ tpir nray;gLk; NghJ mjd; mr;ir gw;wpf; nfhz;L Royf; 

$ba $oy; tpisT – tpirapd; jpUg;Gj;jpwd; MFk;. 

 jpUg;Gj;jpwd; = F X d (F = tpir> d = nghUs;fspd; njhiyT) 

 jpUg;Gj;jpwdpd; jj;Jtg;gb ,lQ;Rop> tyQ;Rop jpUg;Gj;jpwd;fspd; $l;Lj;njhif 

xd;Wf;nfhd;W rkk; 

 “m” kw;Wk; “M” vd;w ,U nghUs;fspd; epiw KiwNa 6 fp.fp> 34 fp.fp vdpy; 

“m” – it tpl “M” vd;w nghUspd; epiykk; mjpfk; (nghUspd; epiw 

mjpfhpf;Fk; NghJ epiykk; mjpfhpf;Fk;) 

 nghUspd; epiyk gz;G – nghUspd; epiwia nghWj;jJ 

 Ntiy> Mw;wy; kw;Wk; Mw;wy; Mjhuk;: 

 xU nghUspd; kPJ tpir xd;W nray;gl;L mjdhy; mg;ngUs; efh;e;jhy; Ntiy 

nra;ag;gl;lJ vdg; nghUs; 

 Ntiy nra;ag;gLk; jpwd; - Mw;wy; vdg;gLk; 

 Ntiypa;d myF – [_y; 

 Xspr;Nrh;f;ifapd; NghJ jhtuq;fs; #hpadplkpUe;J ngWk; ntg;g Mw;wiy Ntjp 

Mw;wyhf Nrkpf;fpwJ. 

 lhh;r; tpsf;fpy; gy;G xsp – kpd;dhw;wy; %yk; xspahw;wiyf; nfhLf;fpwJ 

 vhpAk; nkOFth;j;jpapy; -- Ntjp Mw;wy; xspahw;wyhfTk;> ntg;g Mw;wyhfTk; 

khw;wg;gLfpwJ 



 Mw;wiy Mf;fNth mopf;fNth KbahJ. xU tif Mw;wy; kw;nwhU tif 

Mw;wyhf khw;w KbAk;. – Mw;wy; moptpd;ik tpjp 

 jkpo;ehl;bd; ePh;kpd;epiyaq;fs; - Nkl;^h;> ghgehrk;> fPo;gthdp> itif> igfhuh 

 jkpo;ehl;bd; mdy; kpd;epiyaq;fs; - nea;Ntyp> J}j;Jf;Fb> vz;Z}h;> Nkl;^h;> 

tlnrd;id> nguk;gY}h; khtl;lj;jpYs;s n[aq;nfhz;lj;jpy; Gjpa mdy; kpd; 

epiyak; mikf;fg;glTs;sJ. 

 mZkpd; epiyaq;fs; - fy;ghf;fk;> $lq;Fsk;> jhuhg;G+h; (kfhuh\;buh)> 

uhzhgpujhg;rhfh; (uh[];jhd;) 

 jkpo;ehl;bd; fhw;whiy kpd;epiyaq;fs; -- Muhy;tha;nkhop (fd;dpahFkhp)> 

faj;jhW (jpUney;Ntyp) 

 jkpo;ehl;by; ePhVw;W Nrkpg;G kpd; epiyak; cs;s ,lk; - fhlk;ghiw 

 #hpadplkpUe;J ntspaplg;gLk; nkhj;j Mw;wy; 3.28 X 1026 [_y; / tpdhb 

 ntg;g Mw;wypd; Kf;fpa Mjhuk; -- #hpad; 

 xspkpd;fyj;jpy; #hpa Mw;wy; kpd;dhw;wyhf khWfpwJ 

 Jizf;Nfhs;fSf;F kpd; cw;gj;jp nra;a gad;gLk; rhjdk; - xspkpd;fyk; 

 fhw;W tPRjy; vd;gJ – ntg;g rydj;jpw;F vLj;Jf;fhl;lhFk; 

 fhw;whiy cw;gj;jpapy; Kd;Ndhbahf jpfOk; khepyq;fs; - F[uhj;> jkpo;ehL 

 Fiwe;j nrytpy; kpd;rhuk; jahhpf;Fk; jpl;lk; - ePh;kpd; jpl;lk; 

 kpjptz;bapy; cs;s kpd;dpaw;wpapy; kpd;fhe;j J}z;ly; jj;Jtj;jpd; mbg;gilapy; 

,af;f Mw;wy; kpd;dhw;wyhf khWfpwJ 

 xU mZtpd; epiwapd; ngUk;gq;F mZf;fUitr; rhh;e;jjhFk;. 

 xU fpNyhfpuhk; ANudpaj;ij gpsf;Fk; NghJ ntspaplg;gLk; mZf;fU Mw;wy; 

2.26 X 107 fpNyhthl; kzp 

 xU fpNyhthl; kzp vd;gJ – 3.6 X 106 [_y; 

 mZFz;L Ntiy nra;Ak; jj;Jtk; -- mZf;fU gpsT 

 i`l;u[d; Fz;L Ntiy nra;Ak; jj;Jtk; -- mZf;fU ,izT 

 tpz;kPd; kw;Wk; #hpadpd; ntg;g Mw;wy; cw;gj;jpf;F fhuzk; -- mZf;fU 

,izT 

 ghgh mZkpd; epiyaj;jpy; fhzg;gLk; mZf;fU ciyfs; - mg;ruh> rpu];> 

n[hpypdh> G+h;zpkh> JUth 

 



nek;GNfhy; 

 nek;GNfhypd; jj;Jtj;ijf; fz;lwpe;jth; - Mh;f;fpkpb]; 

 nek;GNfhypd; jj;Jtk;: gS X gSGak; = jpwd; X jpwd;Gak; 

 nek;GNfhy; %d;W tifg;gLk;. mit 

1. Kjy; tif nek;GNfhy; v.fh: ,Lf;fp> fj;jhpf;Nfhy;> Vw;wk;> rPrhgyif> 

flg;ghiw 

2. ,uz;lhk; tif nek;GNfhy; v.fh: xw;iwr; rf;fu tz;b> ghf;Fntl;b> 

jpwg;ghd;> fhfpjk; ntl;Lk; fUtp 

3. %d;whk; tif nek;GNfhy; v.fh: mg;gs ,Lf;fp> kPd;J}z;by;> kz;thhp> 

kdpjdpd; Kd;dq;if 

Kjy; tif nek;GNfhy; gS Mjhug;Gs;sp jpwd; 
,uz;lhk; tif 
nek;GNfhy; 

Mjhug;Gs;sp gS jpwd; 

%d;whk; tif  
nek;GNfhy; 

Mjhug;Gs;sp jpwd; gS 

vspa ,ae;jpuq;fs;: 

 xU Fwpg;gpl;l Gs;spapy; xU Fwpg;gpl;l jpirapy; nray;gLk; xU tpiria mjd; 

kjpg;igNah my;yJ jpiriaNah my;yJ ,uzilANkh khw;wp NtnwhL 

Gs;spapy; fpilf;f nra;Ak; mikg;G vspa ,ae;jpuk; vdg;gLk; 

 vspa ,ae;jpuq;fSf;F vLj;Jf;fhl;L fg;gp> flg;ghiu> fj;jhpf;Nfhy;> rha;jsk;> 

Nfhlhp> nek;GNfhy;> rf;fuKk; mr;Rk;> jpUF 

 $l;L ,ae;jpuq;fSf;F vLj;Jf;fhl;L kpd;cah;j;jp> kpjptz;b> (,uz;L my;yJ 

mjw;F Nkw;gl;l vspa ,ae;jpuq;fs; Nrh;e;J cUthtJ) 

 xU vspa ,ae;jpuj;jpd; ve;jpuyhgk; = gS / jpwd; 

 gaDWjpwd; nghJthf %y; Fwpf;fg;gLfpwJ 

 gaDWjpwd; = ve;jpuj;jhy; nra;ag;gLk; Ntiy 
  ---------------------------------------------------------  

    ve;jpuj;jpd; kPJ nra;ag;gLk; Ntiy 

 gaDW jpwd; = ve;jpuyhgk; / jpirNtftpfpjk;  

 xw;iw epiyf; fg;gpapd; ve;jpuyhg kjpg;G 1 

 xw;iw ,aq;F fg;gpapd; ve;jpuyhg kjpg;G 2  

 fg;gpj; njhFjpapy; mjd; rl;lq;fspd; vz;zpf;ifapd; mbg;gilapy; ve;jpuyhgk; 

ngwg;gLfpwJ. (rl;lq;fspd; vz;zpf;if 6 vdpy; mjd; ve;jpuyhgk; 6) 



 gbf;fl;L> Nkk;ghyk;> kiyg;gFjp> Mfpait rha;js jj;Jtj;jpd; mbg;gilapy; 

mikf;fg;gl;Ls;sd 

 rha;jsj;jpd; ve;jpuyhgk; = rha;js ePsk; / rha;js cauk; 

 ekJ ghjj;jpw;Fk;> jiuf;Fk; ,ilNa cuha;G ,Ug;gjpdhy;jhd; tpiue;J elf;f 

KbfpwJ 

 fg;gy;> fhh;> Mfpatw;wpd; Kd;gFjpia $h;ikahf tbtikf;f fhuzk; - 

cuha;itf; Fiwf;f 

 xU nghUspd; <h;g;G ikakhdJ mjd; epiyg;Gj;jd;ikia jPh;khdpf;fpwJ 

 xU nghUs; epiyg;Gj;jd;ikia ngw – nghUspd; mbg;ghfk; mfd;W ,Uf;f 

Ntz;Lk;. <h;g;G ikak; Kbe;jsT jho;e;jpUf;f Ntz;Lk;. <h;g;G ikaj;jpypUe;J 

tiuag;gLk; nrq;Fj;Jf;NfhL mbg;gug;gpd; topahf nry;y Ntz;Lk; 

 epiyg;Gj;jd;ikf;F vLj;Jf;fhl;L: jQ;rhT+h; nghk;ik> igrh efuj;J rha;a;j 

NfhGuk;> ge;jaf; fhh; 

 jQ;rhT+h; nghk;ikia mjpf Nfhzj;jpy; rha;e;J tpl;lhYk;> kPz;Lk; gioa 

epiyia ngw fhuzk; -- <h;g;G ikak; jho;e;J ,Ug;gjhYk;> <h;g;G 

ikaj;jpypUe;J tiuag;gLk; nrq;Fj;Jf;NfhL vg;NghJk; ,jd; mbg;gug;gpy; 

nry;tjhYk; 

 igrh efuf; NfhGuk; rha;thf ,Ue;jNghJk; rha;e;JtplhkypUf;ff; fhuzk; - 

mjd; <h;g;G ikaj;jpypUe;J tiuag;gLk; nrq;Fj;Jf;NfhL vg;NghJk; mjd; 

mbg;gug;gpw;Fs; nry;tjhy; 

 Xl;lg; ge;jaf; fhh;fs; mfd;w tpjkhfTk;> jho;thfTk; tbtikf;fg;gl fhuzk; 

epiyg;Gj;jd;ikia mjpfhpf;f 

 glfpy; gazpfs; epw;f mDkjpf;fg;glhjjw;Fk;> ,ul;il NgUe;Jfspy; Nky;js 

gazpfs; epw;f mDkjpf;fg;glhjjw;Fk; fhuzk; -- <h;g;G ikak; mjpfhpj;J 

epiyg;Gj;jd;ik Fiwe;J> NgUe;J ftpohky; ,Ug;gjw;fhf 

5. jput epiyapay; 

 mOj;jj;jpd; myF – epA+l;ld; / kPl;lh;2 my;yJ gh];fy; 

 jputj;jpy; Vw;gLk; mOj;jk; fhz cjTk; #j;jpuk; Nm-2 

 Mok; mjpfhpf;Fk; NghJ mOj;jk; mjpfhpf;Fk;  

 mlh;j;jp mjpfk; nfhz;l jputk; mjpf mOj;jj;ij Vw;gLj;JfpwJ 

 mOj;jk; = tpir / gug;G 



 Gtpiar; Rw;wpAs;s tspkz;lyk; Rkhh; 800 fp.kP. tiu gutpAs;sJ 

 tspkz;ly mOj;jj;ij mstpl gad;gLtJ – ghukhdp 

 tspkz;ly mOj;jj;ij Kjypy; mse;jth; - lhhpnry;yp 

 U tbt Foha; mOj;jkhdp nfhz;L – fhw;W> jputk;> thAtpd; mOj;jj;ij 

mstplyhk;. 

 EiuaPuy; Rthr mOj;jj;ij mstpl gad;gLtJ – U tbt mOj;jkhdp 

 jputk; ,y;yhj ghukhdp – mdpuha;L ghukhdp 

 tspkz;ly mOj;jj;ij mstpl gad;gLtJ – mdpuha;L ghukhdp 

 tspkz;ly fhw;wpd; mOj;jj;ij Jy;ypakhf mstpl gad;gLk; ghuhkhdp --- 

ghh;l;bd; ghukhdp 

 xU jputj;jpy; xU nghUs; %o;fpapUf;Fk; NghJ vilahdJ mg;nghUshd 

ntspNaw;wg;gl;l jputj;jpd; vilf;Fr; rkk; -- Mh;f;fpkpb]; jj;Jtk; 

 jputq;fs; kw;Wk; jpz;kq;fspd; xg;glh;j;jpia fhz gad;gLtJ --- Mh;f;fpkpb]; 

jj;Jtk; 

 ePh;%o;fpf; fg;gypy; gad;gLk; jj;Jtk; -- Mh;f;fpkpb]; jj;Jtk; 

 kpjj;jy; tpjpfs;: 

1. kpjf;Fk; nghUspd; vilahdJ mg;nghUshy; ntspNaw;wg;gl;l jputj;jpd; 

vilf;Fr;rkk; 

2. kpjf;Fk; nghUspd; <h;g;G ikak; kw;Wk; mg;nghUshy; ntspNaw;wg;gl;l 

jputj;jpd; <h;g;G ikak; ,t;tpuz;Lk; xNu nrq;Fj;Jf; Nfhl;by; mikAk; 

 ntt;NtW fhyepiyfspy; Vw;gLk; khWgl;l fly; ePhpd; mlh;j;jpf;F Vw;wthW 

fg;gypd; rkepiy kw;Wk; ghJfhg;ig cWjpg; gLj;Jtjw;fhf fg;gypy; 

tiuag;gLk; NfhLfs; -- gpypk;rhy; NfhLfs; vdg;gLk; 

 mlh;j;jp = epiw / gUkd; (D = m/v) 

 jputj;jpd; mlh;j;jpf;Fk;> ePhpd; mlh;j;jpf;Fk; ,ilNa cs;s tpfpjk; jputj;jpd; 

xg;glh;j;jp my;yJ mlh;j;jp vdg;gLk; 

 xg;glh;j;jp = nghUspd; mlh;j;jp / ePhpd; mlh;j;jp 

 xg;glh;j;jpf;F myF ,y;iy 

 jputj;jpd; xg;glh;j;jpia fhz cjTk; cgfuzk; -- N`hpd; cgfuzk; 

 N`hpd; cgfuz;jij gad;gLj;jp jputj;jpd; xg;glh;j;jp fhz cjTk; #j;jpuk; -- 

d2 / d1 = h1 / h2 



 jputj;jpd; xg;glh;j;jp kw;Wk; jputj;jpd; mlh;j;jp fhz cjTtJ – jput 

kpjitkhdp 

 jput kpjitkhdp 2 tifg;gLk; 

mit 1) khwh mkpo;jy; jput kpjitkhdp 

     2) khWk; mkpo;jy; jput kpjitkhdp 

 khwh mkpo;jy; jput kpjitkhdpapy; jputkhdpapd; %o;Fk; msT epiyahf 

,Uf;Fk;. jput kpjitkhdpapd; vilahdJ jputj;jpw;Fj; jputk; khw;wg;gLk; 

 khWk; mkpo;jy; jput kpjitkhdp jput kpjitkhdpapd; vil khwhky; ,Uf;Fk;. 

Mdhy; jputj;jpDs; %o;fpapUf;Fk; Moj;jpd; msT khwpapUf;Fk;. 

 khwh mkpo;jy; jput kpjitkhdp %yk; jputj;jpd; mlh;j;jp vz; fhz cjTk; 

#j;jpuk; = jputj;jpy; kpjitapd; vil 

         -------------------------------------------------- 

           ePhpy; kpjitapd; vil 

 khWk; mkpo;jy; jput kpjitkhdp %yk; jputj;jpd; mlh;j;jp vz; fhz cjTk; 

#j;jpuk; = ePhpy; jputkhdp %o;fpa Mok; 

         ------------------------------------------------------- 

     jputj;jpy; jputkhdp %o;fpa Mok; 

 nghJ jput kpjitkhdp vd;gJ – khWk; mkpo;jy; jput kpjitkhdpia Fwpf;Fk; 

6. ntg;gtpay; 

 nkOFth;j;jp vhpAk;NghJ cUthtJ – fhh;gd;ilMf;irL kw;Wk; ePh; 

 xU nghUs; vhpAk;NghJ cUthFk; thA – fhh;gd;il Mf;irL kw;Wk; fhh;gd; 

Nkhdhf;irL 

 JUg;gpbj;jy; xU Ntjpapay; khw;wj;jpw;F v.fh. MFk; 

 xU ,aw;gpay; khw;wj;jpd;NghJ nghUs;fspd; %yf;$Wfs; khw;wkiltjpy;iy 

 xU Ntjpapay; khw;wj;jpd;NghJ nghUs;fspd; %yf;$Wfspy; khw;wq;fs; epfOk; 

 cs;sq;ifia Nja;f;Fk; NghJ ,af;f Mw;wy;> ntg;g Mw;wyhf khWfpwJ 

 ryitg;ngl;b> thl;lh;`{l;lh;> kpd;mLg;G> nfa;rh; Mfpait – kpd; Mw;wiy 

ntg;g Mw;wyhf khw;Wfpd;wd 

 #hpad;> mZFz;L Mfpad – mZMw;wiy ntg;g Mw;wyhf khw;WfpwJ 

 ntg;gk; vd;gJ xU nghUspy; cs;s %yf;$Wfspd; nkhj;j ,af;f Mw;wyhFk; 

 



 ntg;gepiy vd;gJ xU nghUspy; cs;s %yf;$Wfspd; ruhrhp ,af;f 

Mw;wyhFk;. 

 ntg;gj;jpd; myF – fNyhhp my;yJ [_y; 

 ntg;gepiyapd; myF – nry;rpa]; my;yJ nfy;tpd; 

 ntg;gk; vd;gJ xU nghUspd; cs; Mw;wyhFk; 

 ntg;gk; vd;gJ xU nghUspYs;s nkhj;j Jfs;fspd; Ntfj;ijAk;> ntg;gepiy 

vd;gJ xU nghUspYs;s %yf;$Wfspd; ruhrhp Ntfj;ijg; nghWj;jJ 

 ntg;gk; vd;gJ xU nghUspYs;s Jfs;fspd; vz;zpf;if> msT kw;Wk; 

nghUspd; tifiag; nghWj;jJ 

 ntg;gepiy vd;gJ Jfs;fspd; vz;zpf;if> msT Nghd;wtw;iw nghWj;jjy;y 

 nghUl;fs; ntg;gj;jhy; tphptilfpd;wd 

 ,ul;il cNyhfg;gl;ilapd; gad;fs;: ryitg;ngl;b> kpd;mLg;G> Fsph;rhjdg;ngl;b 

Mfpatw;wpy; njh;Nkh];lhl; vDk; fl;Lg;gLj;Jk; mikg;ghf gad;gLfpwJ 

 fbfhuj;jpy; Neu ,og;G Nfhilfhyq;fspYk;> Neu ePl;bg;G Fsph;fhyq;fspYk; 

Vw;gl fhuzk; - ntg;g tphpT (,jid jtph;f;f <ONyhfj;jfL gad;gLfpwJ) 

 jz;lthsq;fSf;F ,ilNa rpwpJ ,ilntsptpl;L ,izg;Gj;jfLfs; nfhz;L 

,izf;fg;gl fhuzk; - ntg;gj;jpdhy; jz;lthsq;fs; tphptilAk;NghJ 

tisahky; Neuhf ,Ug;gjw;fhf 

 Fsph;ghd ghl;by;fs; jbj;j fz;zhbahy; nra;ag;gl fhuzk; - thAfslq;fpa 

Fsph;ghl;by;fs; ntg;g tphpthy; ntbf;fhky; ,Ug;gjw;fhf 

 ghyq;fis mikf;Fk;NghJ ,Uk;G gyiffis fhd;fphpl; J}z;fspd; kPJ 

nghUj;Jk;NghJ rpwpJ ,ilntsptpl;L mikf;fg;gl fhuzk; - ntg;gj;jpdhy; 

tphptilAk;NghJ ,Uk;Gg;gyif tisahky; ,Ug;gjw;fhf 

 4°C ntg;gepiyapy; ePhpd; mlh;j;jp mjpfkhf ,Uf;Fk;. gUkd; FiwAk; 

 Fsph;fhyq;fspy; ePh; epiyfspy; ciwe;jpUg;gpDk; mtw;wpy; thOk; caphpdq;fs; 

caph; thof; fhuzk; - ePh; epiyfspd; mbg;Gwk; ePhpd; ntg;gepiy 4°C ,Ug;gjhy; 

ePh; ciwahky; cs;sJ. 

 ePhpd; Kuz;ghlhd ngUf;fj;ij mwpa cjTk; fUtp – N`hg; fUtp 

 ciwfyit vd;gJ rhjhuz cg;Gk;> gdpf;fl;bAk; 1:3 vdw; tpfjj;jpy; cs;s 

fyitahFk;. 

 ciwfyitapd; ntg;gepiy (-13°C) 



 ciwfyitapy; gad;gLj;jg;gLk; cg;G – mk;Nkhdpak; iel;Nul; 

 kdpj clypd; ntg;gepiy 98.4°F my;yJ 36.9°C my;yJ 310°K 

 ntg;gepiy mjpfhpg;gjhy; ePh;thop caphpdq;fs; ,wg;gjw;F fhuzk; - ntg;gepiy 

caUk;NghJ ePhpy; fiue;jpUf;Fk; Mf;rp[d; thA msT Fiwtjhy; 

 epytpy; mjpfgl;r ntg;gepiy 110°C Fiwe;j ntg;gepiy (-150°C) 

 nts;sp fpufj;jpd; mjpf gl;r ntg;gepiy 480°C 

 JUtg;gFjpfspy; fhzg;gLk; jhtuk; -- ypr;rd;]; 

 thridj; jputpaq;fis cgNahfg;gLj;Jk;NghJ ekJ cly; Fsph;r;rpahd 

,Uf;ff; fhuzk; - mite kJ clypy; cs;s ntg;gj;ij vLj;Jf;nfhz;L 

Mtpahtjhy; 

 nfhjpj;jy; epfo;r;rp jputk; KOtJk; eilngWk; Ntfkhd epfo;r;rpahFk;. 

Fwpg;gpl;l ntg;gepiyapy; eilngWk;. ntg;gepiy NtWghL ,Uf;fhJ 

 Mtpahjy; xU nkJthd epfo;r;rpahFk;. jputj;jpd; Nkw;gug;gpy; vy;yh 

ntg;gepiyapYk; eilngWk;. ntg;gepiy NtWghL ,Uf;Fk; 

 ntg;gepiykhdpia fz;lwpe;jth; - nry;rpa]; 

 ntg;gepiykhdpapy; ghjurk; gad;gLj;jf; fhuzk;: 

1. fz;zhb Foha;fspd; topahf vspjhf fhz KbfpwJ 

2. fz;zhbapy; xl;lhJ 

3. ntg;g ew;flj;jp 

4. ntg;gj;jpdhy; rPuhf ngUf;fkilAk; 

5. mjpf neLf;fj;jpy; ntg;gepiyapy; msf;f KbfpwJ 

6. gpw jputq;fistpl Fiwthd ntg;gj;ij vLj;Jf;nfhz;L nghUspd; 

ntg;gepiyia tpiuthf milfpwJ 

7. kUj;Jt ntg;gepiykhdpfspy; fhzg;gLk; ntg;gepiy msT 35°C Kjy; 44°C 

tiu 

 1 fNyhhp = 4.2 [_y; 

 1 fpNyh fNyhhp = 4200 [_y 

 thAtpy; fNyhhp kjpg;gpd; myF – fpNyh [_y; / kP3 

 jpz;kk; kw;Wk; ePhkj;jpy; fNyhhp kjpg;gpd; myF – fpNyh[_y; / fpNyhfpuhk; 

 jput ngl;Nuhypaj;jpd; (LPG) fNyhhp kjpg;G 49400 fpNyh [_y; / kP3 

 ntg;g Mw;wYf;Fk; jd;ntg;g Vw;GjpwDf;Fk; ,ilNa cs;s rkd;ghL Q = ms∆t 



 ntg;g Vw;Gj;jpwdpd; myF J / K 

 jd;ntg;g Vw;Gj;jpwdpd; myF J / KG / K 

 ghugpd; nkOfpd; jd;ntg;gVw;Gj;jpwd; 2900 J / KG / K 

 ePhpd; jd;ntg;g Vw;Gj;jpwd; 4180 J / KG / K 

 fhhPak; jd;ntg;g Vw;Gj;jpwd; 128 J / KG / K 

 ghjurk; jd;ntg;g Vw;Gj;jpwd; 138 J / KG / K 

 NubNal;lh;fspy;> ePh; Fsph;tpg;ghdhf gad;gLj;jf; fhuzk; -- ePhpd; jd;ntg;g 

Vw;Gj;jpwd; mjpfkhf cs;sjhy; 

 ntg;gepiykhdpfspy; ghjurk; gad;gLj;jf; fhuzk; -- jd;ntg;gVw;Gj;jpwd; 

Fiwthf ,Ug;gjhy; 

 ntg;gk; guTjy; %d;W Kiwfspy; Vw;gLfpwJ 

1. ntg;gf;flj;jy;: xU nghUspy;> ntg;gk; kpFe;j gFjpapypUe;J ntg;gk; 

Fiwthd gFjpf;F %yf;$wpd; ,af;fkpd;wp ntg;gk; guTk; epfo;r;rp MFk;. 

(jplg;nghUspy; epfOk;) 

2. ntg;grydk;: xU nghUspy;> ntg;gkpFe;j gFjpapypUe;J ntg;gk; Fiwe;j 

gFjpf;F Jfs;fspd; rydj;jhy; ntg;gk; guTk; epfo;r;rp MFk; (jputk; kw;Wk; 

thAf;fshy; epfOk;) 

3. ntg;g fjph;tPr;R: ntg;gkhdJ Xh; ,lj;jpypUe;J kw;nwhU ,lj;jpw;F 

Clfkpd;wp guTk; epfo;r;rp MFk; 

 #hpadplkpUe;J ntg;gkhdJ – ntg;gf; fjph;tPry; %ykhf Gtpia milfpd;wJ 

 fUik epwg; nghUl;fs; mjpf msT ntg;gf; fjph;tPr;ir cl;ftUk;. Nts;is 

epwk; kpff; Fwie;j ntg;gf; fjph;tPr;ir cl;ftUk; 

 Nfhil fhyj;jpy; nts;is Mil cLj;jf; fhuzk; -- ntg;gf; fjph;tPr;R %ykhf 

ekJ cly; ntg;gkhfhky; ,Ug;gjw;fhf 

 Rikay; ghj;jpuq;fspd; mbg;Gwk; fUik epwk; G+rg;gl;bUg;gjd; fhuzk; -- mjpf 

fjph;tPr;ir cl;nfhz;L ghj;jpuk; tpiutpy; #NlWtjw;F 

 vspjpy; jPg;gpbf;ff;$ba vhpnghUs; Vw;wpr; nry;Yk; Nlq;fh; yhhpfspy; ntz;ik 

epwk; G+rg;gl;bUg;gjd; fhuzk; - vhpnghUl;fs; fjph;tPr;R Kiwapy; ntg;gkiltij 

jtph;f;f 

 fhg;gh; ghl;lk; nfhz;l rikay; ghj;jpuq;fis jw;fhyj;jpy; gad;gLj;jf; fhuzk; 

- fhg;gh; xU rpwe;j ntg;gf;flj;jp vd;gjhy; 

 



 

 Ml;Nlhnkhigy;> thf NubNal;lh;fspy; jhkpuj;jhy; nra;ag;gl;l Foha;fs; 

,izf;fg;gl fhuzk; - ,d;[pd;fspypUe;J tUk; ntg;gj;ij jhkpuk; tpiuthf 

flj;jp ,d;[pid Fsph;tilar; nra;tjhy; 

 Fsph; fhyj;jpy; fk;gsp Milfs; ek; cliy ntg;gkhf itj;jpUf;ff; fhuzk; 

mtw;wpYs;s rpwpa Jthuq;fspy; fhw;W milgl;L> fhw;W xU mhpjpw; flj;jpahf 

nray;gl;L ntg;gk; flj;Jjiy jtph;g;gjhy; 

 Fsph; gpuNjrq;fspy; tpyq;Ffs; mlh;j;jpahd Nuhkq;fis ngw;wpUf;ff; fhuzk; 

mt;tpyq;Ffspd; Nuhkq;fspy; fhw;W milf;fg;gl;L cly; ntg;gepiyia 

ghJfhg;gjhy;  

 ntg;gf;FLitia cUthf;fpath; - Njk;]; Bthh; 

 ntg;gf;FLitapd; (ntw;wplf;Flit) cs;spUf;Fk; jputk; ePz;l Neuk; ntg;gk; 

Fiwahky; ,Uf;ff; fhuzk; -- ntg;gr;rydk;> ntg;gf;fjph;tPry; %yk; ntg;gk; 

jtph;f;fg;gLtjhy; 

 ngUk;ghYk; fly; fhw;W gfy; Neuj;jpy; tPrf; fhuzk; -- gfy; Neuj;jpy; ePiu tpl 

epyk; ntg;gkiltjhy;> flypypUe;J epyj;ij Nehf;fp fhw;W tPRfpwJ 

 ngUk;ghYk; epy fhw;W ,uT Neuj;jpy; tPrf; fhuzk; - ,uT Neuj;jpy; epyk;> fly; 

ePiu tpl tpiutpy; Fsph;r;rp miltjhy; epyj;jpypUe;J fliy Nehf;fp fhw;W 

tPRfpwJ 

 njh;Nkh];Nll; gad;gLk; fUtp – ryitg;ngl;b 

 ntg;gj;ij mspf;Fk; fUtp – fNyhhpkhdp 

 fNyhhpkhdpapy; epf;fy; Kyhk; G+rg;gl;bUg;gjd; fhuzk; - ntg;gf;fjph;tPr;R %yk; 

ntg;g ,og;ig jLf;f 

 fNyhhpkhdpia kug;ngl;bapy; itf;ff; fhuzk; - ntg;gf;flj;jy;> ntg;gr;rydk; 

%yk; Vw;gLk; ntg;g ,og;ig jtph;f;f 

 [_y; ntg;g khwpyp = W / H (W – Ntiy> H – ntg;gk;) 

 [_y; ntg;g khwpypapd; kWngah; - ve;jputpay; ntg;g ,izkhw;W 

 ntg;gj;jpdhy; nghUl;fs; tphptiljy; : jpl < jput < thA 

 ntg;gtphpT 3 tifg;gLk; 

1. ePs; tphpT    2. gug;G tphpT  3. gUk tphpT  

 

 



 ePs; tphpT: 

       𝛼 =  
𝐿2−𝐿1

𝐿1  𝑋 ∆𝑡
       𝛼 =             ePs cah;T  

------------------------------------------------------------------- 
njhlf;f ePsk; X ntg;gepiy cah;T 

 iguhf;]; fz;zhb ePs;tphpT vz; 3 X 10-6 K-1 

 ,Uk;gpd; ePs;tphpT vz; 12 X 10-6 K-1 

 jhkpuj;jpd; ePs;tphpT vz; 17 X 10-6 K-1 

 mYkpdpaj;jpd; ePs;tphpT vz;. 26 X 10-6 K-1 

 ntg;g ePs;tphpT mjpfKs;s cNyhfk; - mYkpdpak; 

 ntg;g ePs;tphpT Fiwthd cNyhfk; - iguf;]; fz;zhb 

 gUk tphpT: 

        𝛾 =  
𝑉2−𝑉1

𝑉1  𝑋 ∆𝑡
       𝛾 =             gUk cah;T  

     --------------------------------------------------------------------- 
njhlf;f gUkd; X  ntg;gepiy cah;T 

 xU jplg;nghUspd; gUkd; -- mjd; ePs; tphpntz;zpd; Kk;klq;F MFk; 

 epiykhw;wj;jpd; NghJ ntg;gepiy mjpfhpg;gjpy;iy (fhuzk; - cs;Siw 

ntg;gk;) gdpf;fl;b (0°C)         ePh; (0°C) 

 kio fhyq;fspy; <uj;Jzpfs; cyu ePz;l Neukhff; fhuzk; --- fhw;wpy; 

Vw;fdNt cs;s MtpahdJ> Mtpahjy; epfo;r;rpia jhkjg;gLj;Jtjhy; 

 fha;r;ryhy; ghjpf;fg;gl;Nlhhpd; new;wpapy; ePhpy; Nja;f;fg;gl;l Jpz itf;ff; 

fhuzk; --- Nehahspapd; clypy; cs;s ntg;gj;ij ePh; vLj;Jf;nfhz;L 

Mtpahtjhy; cly; ntg;gj;ij Fiwg;gjw;fhf 

 Nfhil fhyq;fspy; eha;fs; ehf;if njhq;ftplf; fhuzk; --- ehf;fpy; cs;s ePh; 

Mtpahfp Fsph;r;rpia Vw;gLj;Jtjhy; 

 Nfhil fhyq;fspy; kz;ghidfspYs;s ePh; Fsph;r;rpahf ,Uf;ff; fhuzk; --- 

kz;ghidapYs;s Ez;Jisfs; %ykhf ePh; Mtpahjy; %yk; ntspNaWtjhy; 

ghidapYs;s ePh; Fsph;rpr milfpwJ 

 ePh;> gdpf;fl;bahf khWk; NghJ mjd; gUkd; mjpfhpf;fpwJ. Mdhy; mlh;j;jp 

FiwfpwJ 

 nkOF jputepiyapypUe;J jplepiyf;F nry;Yk;NghJ gUkd; FiwAk;> mlh;j;jp 

mjpfhpf;Fk; 



 Fsph;rhjd ngl;bapy; gad;gLk; jputk; --- gphpahd; 

 Xh; miwapYs;s Fsph;rhjd ngl;bia jpwe;J itf;Fk;NghJ --- miwapd; 

ntg;gk; rw;W mjpfhpf;Fk;.  

 Mtpahjypd; cs;Siw ntg;gj;jpd; myF – JKg-1 

 cs;Siw ntg;gj;jpd; myF – JKg-1 

 gdpf;fl;b cUFjyd; cs;Siw ntg;gk; = 3.34 X 105 JKg-1 

 ntg;g Mw;wYf;Fk; (Q) cs;Siw ntg;gj;jpw;Fk; (L) ,ilNaahd rkd;ghL Q – 

mL     m = nghUspd; epiw 

 ePh; Mtpahjypd; cs;Siw ntg;gk; = 2.26 X 106 JKg-1 

 ePuhtpahdJ nfhjp ePiu tpl mjpfk; fhak; Vw;gLj;jf; fhuzk; -- ePuhtpapd; 

cs;Siw ntg;gj;jpdhy;  

 mOj;jj;jpdhy; nghUspd; cUFepiy FiwfpwJ. ntg;gj;jpdhy; nghUspd; 

cUFepiy mjpfhpf;fpwJ. 

 ,U gdpf;fl;b Jz;Lfs; xd;Wld; vd;W mOj;jpdhy; Jz;Lfs; ,ize;J tplf; 

fhuzk; -- mOj;jj;jpdhy; nghUspd; cUFepiy Fiwtjhy;  

 nghUs; khRgLtjhy; mjd; nfhjpepiy cah;fpwJ. mjd; cUFepiy FiwfpwJ. 

 mOj;jk; mjpfhpf;Fk;NghJ jputj;jpd; nfhjpepiy mjpfhpf;Fk; vd;w jj;Jtj;jpd; 

mbg;gilapy; rikay; fyd;fs; nra;ag;gLfpwJ 

 mOj;j rikaw;fydpy; cs;s ePhpd; nfhjpepiy – 120°C 

 mOj;j rikaw;fydpy; cs;s ePhpd; mOj;jk; -- 2 tsp mOj;jk; 

 kiy gpuNjrq;fspy; rikg;gjw;F mjpfNeuk; vLj;Jf;nfhs;s fhuzk; -- 

tspkz;ly mOj;jk; Fiwthf cs;sjhy; ePh; Fiwe;j ntg;gepiyapy; 

nfhjpg;gjhy; 

 <ug;gjj;jpd; myF – fp.fp. kP3  

 Xg;Gik <ug;gjj;jpw;F myF fpilahJ 

 fhw;wpy; cs;s <ug;gjj;jpd; msT xg;Gik <ug;gjk; vdg;gLk; 

 fhw;wpy; cs;s <ug;gjk; 100 rjtPjk; ,Uf;Fk;NghJ GtpapYs;s ePh; Mtpahf 

KbahJ. ,jd; fhuzkhf Fsph; fhyj;jpy; <uj;Jzpfs; vspjpy; cyh;tjpy;iy 

 flw;fiu Xuq;fspy; xg;Gik <ug;gjk; 100% 

 kiof;fhyq;fspy; xg;Gik <ug;gjk; 100% 

 jdpr;Rop ntg;gepiy 0°K my;yJ (-273°C) 



 xU nghUis  Fsph;tpf;ff;$ba Fiwe;j ntg;gepiy ((-273°C) 

 jdpr;Rop ntg;gepiyapy; midj;J nghUl;fSk; ntg;g Mw;wiy ntspapLfpd;wd 

 ePhpd; ciwepiy 0°K my;yJ 273K 

 thAf;fspd; ,af;ftpay; nfhs;ifia ntspapl;lth;fs; --- fpshrpa];> 

Nghy;l;Nkd;> Nkf;];nty; 

 thAf;fspd; ,af;ftpay; nfhs;if --- thAf;fspd; mOj;jk;> Mw;wiy 

tpsf;FfpwJ 

 xU thAtpd; %yf;$wpd; ruhrhp ,af;f Mw;wy; -- me;j thAtpd; ntg;g epiyf;F 

Neh; jftpy; ,Uf;Fk; 

 ey;ypay;G thAf;fspy; jdpr;Rop ntg;gepiyapy; %yf;$Wfs; ,aq;fhky; 

epd;WtpLk;  

ghapy; tpjp: 

 khwhj ntg;gepiyapy; P = I / V [P - mOj;jk;> V - gUkd;] 

 ghapy; tpjpia tpsf;Fk; Kiw – Fapy;]; Ez;Foha; Nrhjid Kiw 

rhh;y]; tpjp: 

 Kjy; tpjp: khwhj mOj;jj;jpy; 𝑉 𝛼 𝑇 (m) V / T = khwpyp 

 ,uz;lhk; tpjp: khwhj gUkdpy; 𝑃 𝛼 𝑇 (m) P / T = khwpyp 

 thAr; rkd;ghL : PV = RT (R - thA khwpyp) 

 cyfpd; njhopy; Gul;rpf;F tpj;jpl;lJ – ntg;g vQ;rpd;fs; 

 jhfk; jPuhg; gwit mikg;G – xU ntg;g vQ;rpDf;F cjhuzkhFk; 

 ePuhtp vQ;[pid fz;lwpe;jth; - jhk]; epA+ Nfhkd; - 1705 

 ePuhtp vQ;[pid jpUj;jp tbtikj;jth; - N[k;];thl; 1769 

 ePuhtp vQ;[pdpy; vhpnghUs; vQ;rpDf;F ntspNaAk;> cs;nshp vQ;[pdpy; 

cs;NsAk; vhpf;fg;gLfpwJ 

 cs;nshp vQ;[pdpd; jj;Jtj;jpd; mbg;gilapy; ,aq;Fk; Ch;jpfs; -- fhh;> 

Nkhl;lhh; irf;fps;> yhhp 

 ngl;Nuhy; vQ;[pd;> Bry; vQ;[pd; Mfpait cs;nshp vQ;[pDf;F 

vLj;Jf;fhl;lhFk; 

 cs;sPL tPr;R> mKf;f tPr;R> jpwd; tPr;R. ntspNaW tPr;R Mfpa ehd;F 

epiyfspy; ngl;Nuhy; vQ;[pd; nray;gLfpwJ 



 ngl;Nuhy; vQ;[pdpd; mKf;f tPr;rpy; vhpnghUs; fyit 1/8 gq;fhf 

Fiwf;fg;gLfpwJ. 

 ngl;Nuhy; vQ;[pdpd; 3 gq;F fhw;Wk;> xU gq;F ngl;NuhYk;> vhpf;fg;gLk; ,lk; --- 

fhh;GNul;lh; 

 Bry; vQ;[pDk; 4 tPr;Rfspy; nray;gLfpwJ. Mdhy; fhh;GNul;lh; kw;Wk; kpd;nghwp 

fpilahJ 

 Bry; vQ;[pdpy; mKf;f tPr;rpy; vhpnghUspd; gUkd; 1/16 klq;fhf 

Fiwf;fg;gLfpwJ. 

7. xspapay; 

 Xspapd; ,af;fk; - Neh;Nfhl;L ,af;fk; MFk; 

 fhw;W (m) ntw;wplj;jpy; xspapd; jpirNtfk; = 3 X 108 kP/tp (m) 3>00>000 

fp.kP./tp 

 xsp Neh;f;Nfhl;by; nry;tij mwpa cjTk; rhjdk; --- Crpj;Jis Nfkuh 

 Crpj;Jiw Nfkuhtpy; Jis mjpfkhdhy; Njhd;Wk; gpk;gk; -- kq;fyhdJ 

 #hpadplkpUe;J Gtpf;F xsp te;jilAk; fhyk; -- 500 nehb 

 vjpnuhypj;jypd; tpjpfs;: 

1) gLfjph;> kPs;fjph; kw;Wk; gLGs;spapd; topahf tiuag;gLk; nrq;Fj;Jf; 

NfhL Mfpait xNu jsj;jpy; mikak; 

2) gLNfhzKk;> kPs;NfhzKK; rkk; 

 rkjs Mbapy; Njhd;Wk; gpk;gk; - Neuhd khagpk;gkhFk; 

 rkjs Mbapy; Njhd;Wk; gpk;gj;jpy; ,ltykhw;wk; fhzg;gLfpwJ 

 rkjs Mbapy; Njhd;Wk; gpk;gj;jpd; msTk;> nghUspd; msTk; njhiyTk; 

rkkhf ,Uf;Fk; 

 rkjs Mbapd; gad;fs ;: 

 Kfk; ghh;f;Fk; fz;zhbahfTk;> filfspy; nghUl;fsi myq;fhpf;fTk;> 

nghp];Nfhg; kw;Wk; fiylh];Nfhg; Nghd;w fUtpfspYk;> mr;rfq;fspy; mr;R 

Nfhh;f;Fk; NghJ Vw;gLk; gpiofis rhpnra;aTk; gad;gLfpwJ 

 ePh;%o;fpf; fg;gypy; gad;gLtJ – nghp];Nfhg; 

 nghp];Nfhg;gpy; rkjs Mb nghUj;jg;gl;Ls;s Nfhzk; 45°. 

 



 Ftp> Fop nyd;Rfspy; Njhd;Wk; gpk;gq;fSf;fhd tpjpfs;: 

t.vz;. Ftpnyd;R Fopnyd;R 
1 Kf;fpa mr;Rf;F ,izahf 

tUk; gLfjph; tpyfYf;Fg; gpd; 
nyd;rpd; kWgf;fj;jpy; Kf;fpa 
Ftpak; topahf nry;Yk; 

Kf;fpa mr;Rf;F ,izahf tUk; 
gLfjph; tpyfYf;Fg; gpd; nyd;rpd; 
mNj gf;fj;jpy; Kf;fpa 
Ftpaj;jpypUe;J tphpe;J nry;Yk; 

2 Kf;fpa Ftpak; topahf 
nry;Yk; gLfjph; tpyfYf;Fg; 
gpd; Kf;fpa mr;Rf;F 
,izahf nry;Yk; 

Kf;fpa Ftpaj;ij Nehf;fpr; 
nry;Yk; gLfjph; tpyfYf;Fg; gpd; 
Kf;fpa mr;Rf;F ,izahf 
nry;Yk; 

3 Xsp ikaj;jpd; topNa nry;Yk; 
gLfjph; tpyfypd;wp mNj 
jpirapy; Neh;Nfhl;Lg; 
ghijfspy; nry;Yk; 

Xsp ikaj;jpd; topNa nry;Yk; 
gLfjph; tpyfypd;wp mNj jpirapy; 
Neh;Nfhl;Lg; ghijfspy; nry;Yk; 

 Ftp Mbapd; gad;fs;: thfd Xl;LeUf;F mUNf. gpd;GwKs;s gue;j fhl;rpfis 

fhzTk;> gy;nghUs; mq;fhbapy; thq;FNthiu fz;fhzpf;fTk;> fbfhuj;jpd; 

Ez;zpa ghfq;fisf; fhzTk;> if Nuiffis njspthf fhzTk;> 

cUg;ngUf;fpahfTk;> xspg;gl tPo;j;jpahfTk;> Gtpapay; njhiyNehf;fpapy; 

Njhw;Wtpf;fg;gLk; jiyfPohd gpk;gj;ij Neuhf fhzTk;> gad;gLfpwJ 

 J}ug;ghh;it FiwghLfis rhpnra;a gad;gLk; nyd;R – Ftpnyd;R 

 fpl;lg;ghh;it (kNahgpah) FiwghLfis rhpnra;a gad;gLk; nyd;R – Fopnyd;R 

 Fop Mbapd; gad;fs;: Kfr;rtuf;fz;zhbahfTk;> kUj;Jtj;Jiwapy; 

cUg;ngUf;fpf fz;zhbahfTk;> thfdq;fpsy; Kfg;G tpsf;FfspYk;> lhh;r;R 

tpsf;FfspYk;> fz; Ma;T fUtpfspYk;> #hpa mLg;GfspYk;> fypypNah 

njhiyNehf;fpapy; fz;zUF nyd;rhfTk; gad;gLfpd;wd 

 fpl;lg;ghh;it FiwghL cs;sth; mUfpy; cs;s nghUl;fis kl;Lk; fhzKbAk; 

 J}ug;ghh;it FiwghL cs;sth; J}uj;jpy; cs;s nghUl;fis kl;Lk; fhzKbAk; 

 fpl;lg;ghh;it FiwghL cs;sth;fSf;F tpopf;Nfhsk; ePz;Lk;> J}ug;ghh;it 

FiwghL cs;sth;fSF;F tpopf;Nfhsk; RUq;fpAk; fhzg;gLk; 

 ,UGwf;Ftpa fz;zhbia fz;lwpe;jth; - ngQ;rkpd; gpuhq;fspd; 

 xU mfd;w xsp %yk; kl;LNk Gw epoiy Vw;gLj;JfpwJ 

 xU rkjs Mbapy; gLNfhzk; 30° ,Ug;gpd;> kPs;Nfhzj;jpd; kjpg;G 30° MFk;. 

(xsp tpyfy; tpjpg;gb> gLNfhzKk; kPs;NfhzKk; rkk;) 

 Xh; xspf;fjph; xU Clfj;jpypUe;J kw;nwhU Clfj;jpw;F nry;Yk;NghJ mjd; 

ghijapy; Vw;gLk; tpsf;fk; -- xsptpyfy; vdg;gLk; 



 Xsp tpyfYf;fhd tpjpia fz;lwpe;jth; - ];ney; 

 Xsp tpyfy; tpjp -- ];ney; tpjp vd;Wk; miof;fg;gLfpwJ 

 ];ney; tpjp M = 
sin 𝑖

sin 𝑟
 

 Xsp tpyfYf;fhd tpjpfs;: 

1. gLfjph;> tpyFfjph;> gLGs;spapd; nrq;Fj;Jf;NfhL Mfpait xNu jsj;jpy; 

mikAk; 

2. gLNfhzj;jpd; sin kjpg;gpw;Fk;> tpyFNfhzj;jpd; sin kjpg;gpw;Fk; ,ilNaAs;s 

NtWghL xU khwpyp MFk; 

 Ftp Mb Njhw;Wtpf;Fk; gpk;gq;fSk; mjd; jd;ikfSk; 

s nghUspd; 
epiy 

gpk;gj;jpd;  
epiy 

gpk;gj;jpd; jd;ik gad;fs; 

1 Kbtpyh 
njhiyT 

Kf;fpa 
Ftpaj;jpy;  
(Fy;) 

Gs;spasT kpfr; 
rpwpa jiyfPohd 
nka; gpk;gk; 

njhiyNehf;fpapy; 
nghUsUF  
nyd;R  

2 2 F-f;F mg;ghy; F-f;Fk;>  
2F-f;Fk; 
,ilapy; 

Rpwpa jiyfPohd 
nka;gpk;gk; 

Nfkuh 
(xspglg;ngl;b) 

3 2 F-y;  2 F-y;  Rkkhd 
jiyfPohd 
nka;gpk;gk; 

Gtpapay; 
njhiyNehf;fpapy; 
jiyfPo; gpk;gj;ij 
Neuhf;f gad;gLfpwJ 

4 2 F-f;Fk; F-f;Fk; 
,ilapy; 

2 F-f;F  
mg;ghy; 

nghpa jiyfPohd 
nka;gpk;gk; 

Xspg;gl tPo;j;jpfs; 

5 F – y;  Kbtpy;  
njhiyT 

<wpyh ngUk 
jiyfPohd 
nka;gpk;gk; 

NjLjy; tpsf;F 

6 F–f;Fk; O–f;Fk; 
,ilapy; 

nghUspd;  
gf;fk; 

nghpa Neuhd 
khagpk;gk; 

cUg;ngUf;fpapy; 
gad;gLj;jg;gLfpwJ 

 Fop Mb Njhw;Wtpf;Fk; gpk;gq;fSk; mjd; jd;ikfSk; 

t. 
vz;. 

nghUspd; epiy gpk;gj;jpd; epiy gpk;gj;jpd; msT 

1 Kbtpyh 
njhiyT 

F – y; Gs;spasT nka;gpk;gk; 

2 2 F-f;F mg;ghy; 

(C-mg;ghy;) 

F-f;Fk;>  

2F-f;Fk; 
,ilapy 

rpwpa jiyfPohd nka;gpk;gk; 



 

3 2 F-y;  2 F-y;  

(C-y;) 

rkmsT jiyfPohd nka;gpk;gk; 

4 F-f;Fk; 2F-f;Fk; 
,ilapy; 

2 F-f;F mg;ghy; nghpa jiyfPohd nka;gpk;gk; 

5 F – y;  Kbtpyh 
njhiyT 

gpk;gk; Njhd;whJ 

6 F–f;Fk; P–f;Fk; 
,ilapy; 

Mbf;F 
gpd;dhy; 

nghpa Neuhd khagpk;gk; 

7 <wpyh  
njhiytpw;Fk;> 
O-f;Fk;  
,ilapy; 

F–f;Fk; O–f;Fk; 
,ilapy; 

rpwpa Neuhd khagpk;gk; 

 

 Clfj;jpd; xsp tpyfy; vz; = ntw;wplk; (m) fhw;wpy; xspapd; jpirNtfk; / 

Clfj;jpd; xspapd; jpirNtfk; 

                       fhw;W 𝜇 fz;zhb 

ePh; 𝜇 fz;zhb =  ------------------------------------------ 
                   fhw;W 𝜇 ePh; 

                          fhw;W 𝜇 ePh; 

fz;zhb 𝜇  =  ------------------------------------------ 
                   fhw;W 𝜇 fz;zhb 

 ePhpy; xspapd; jpirNtfk; -- 2.25 X 108 kP / tp 

 fz;zhbapy; xspapd; jpirNtfk; -- 1.96 X 108 kP / tp 

 ituj;jpy; xspapd; jpirNtfk; -- 1.24 X 108 kP / tp 

 Kg;gl;lfk; xd;wpd; topahf nts;nshspahdJ nry;Yk;NghJ gy tz;zq;fshf 

gphpf;fg;gLk; epfo;r;rp – epwg;gphif vdg;gLk; 

 epwkhiyapy; fhZk; VO epwq;fs; - “VIBGYOR” 

 epwg;gphpifapd; NghJ Kjypy; ntspNawf;$ba epwk; -- rptg;G (miy ePsk; 

mjpfk;> Fiwe;j msT tpyf;fkilfpwJ) 

 thdtpy; Njhd;wf; fhuzk; -- epwg;gphpif 

 thdk; ePy epwkhfj; Njhd;wf; fhuzk; -- xspr;rpjwy; 

 vspa Ez;Nzhf;fpapy; fhzg;gLk; nyd;R – Ftpnyd;R  

 



 $l;L Ez;Nzhf;fpay; Fiwe;j FtpaJ}uk; nfhz;l nyd;R nghUsUF 

nyd;rhfTk;> mjpf FtpaJ}uk; nfhz;l nyd;R fz;zUF nyd;rhfTk; 

gad;gLfpwJ. 

 njhiyNehf;fpapy; mjpf FtpaJ}uk; nfhz;l nyd;R nghUsUF nyd;rhfTk;> 

Fiwe;j FtpaJ}uk; nfhz;l nyd;R fz;zUF nyd;rhfTk; gad;gLfpwJ 

 vspa Ez;Nzhf;fpapy; xNu xU Ftpnyd;Rk;> njhiyNehf;fp kw;Wk; $l;L 

Ez;Nzhf;fpapy; ,uz;L Ftpnyd;RfSk; fhzg;gLfpd;wd 

 nghUspd; FtpaJ}uk; fhz cjTk; Mbr; rkd;ghL  

1

𝐹
=

1

𝑈
+

1

𝑉
  𝑜𝑟  𝐹 =  

𝑈𝑉

𝑈 + 𝑉
 

(F – FtpaJ}uk;> U – nyd;Rf;Fk; nghUSf;Fk; ,ilNaAs;s njhiyT> V – 

nyd;Rf;Fk; gpk;gj;jpw;Fk; ,ilNaAs;s njhiyT) 

 Ftpnyd;R (m) Fopnyd;R Mfpatw;wpd; FtpaJ}uk; fhz gad;gLk; Kiw U-V 

Kiw (m) njhiynghUs; Kiw 

 nyd;rpd; cUg;ngUf;fk; = gpk;gj;jpd; msT / nghUspd; msT (m) (V/U) 

 xU nyd;rpd; Ftpa njhiytpd; jiyfPo;kjpg;G nyd;rpd; jpwd; vdg;gLk; 

 nyd;rpd; jpwd; (P) = 1/f 

 nyd;rpd; jpwdpd; myF – lahg;lh; (D) 

 khWepiyf; Nfhzj;jpw;Fk;> xsptpyfy; vz;Zf;FkpilNa cs;s njhlh;G fhz 

cjTk; rkd;ghL 𝜇 = 1/ sin 𝐶 

µ - xsptpyfy; vz;> C – khWepiyf;Nfhzk; 

 mlh;T kpF Clfj;jpypUe;J mlh;T Fiwe;j Clfj;ij Nehf;fp> nry;Yk; xU 

xspf;fjph; khWepiyf; Nfhzj;ijtpl mjpf gLNfhzj;jpy; tpOk; NghJ mNj 

Clfj;jpy; KOikahf vjpnuhypf;fg;gLk; epfo;r;rp KO mf vjpnuhspg;G vdg;gLk; 

 KO mf vjpnuhspg;gjw;fhd epge;jidfs;: 

1. mlh;T kpF Clfj;jpypUe;J mlh;T Fiwe;j Clfj;ij Nehf;fp nry;y 

Ntz;Lk; 

2. gLNfhzj;jpd; kjpg;G> khWepiyf;Nfhzj;ijtpl mjpfkhf ,Uf;f Ntz;Lk; 

 fz;zhb xspapioapd; jj;Jtk; - KO mf vjpnuhspg;ig mbg;gilahff; 

nfhz;lJ 

 



 fz;zhb xspapioahdJ> vz;Nlh];Nfhg; fUtpfspYk;> njhiy njhlh;G 

rhjdq;fspYk; gad;gLfpwJ 

 tpz;kPd;fs; kpd;df; fhuzk; -- tpz;kPd;fspypUe;J tUk; xspf;fjph;fspd; ghij 

xsptpyfyhy; khwpf;nfhz;Nl ,Ug;gjhy; 

 ghiytdq;fspYk;> ntg;gkhd rhiyfspYk; fhzg;gLk; xspapay; khaj;Njhw;wk; -

- fhdy; ePh; vdg;gLk; 

 fhdy;ePhpd; jj;Jtk; -- KO mf vjpnuhspg;G 

 Fsph;fhyq;fspy; flypd; kl;lj;jpy; fhzg;gLk; fg;gy;fs; fly; kl;lj;jpw;F Nky; 

Njhd;WtJ Nghy khaj;Njhw;wk; Vw;glf; fhuzk; -- KO mf vjpnuhspg;G 

 Kg;gl;lfk; xd;wpy; gLfjpUf;Fk;> tpLfjpUf;Fk; ,ilNaAs;s Nfhzk; -- 

jpirkhw;wf; Nfhzk; vdg;gLk; 

 Nfhsf Mbapd; FtpaJ}uk; mjd; tisT Muj;jpd; ghjp klq;fhFk;. F=R/2 

 xU Ftpnyd;rpd; Kd; nghUs; F-f;Fs; itf;fg;gl;lhy;> mstpy; nghpa 

khagpk;gj;ij cUthf;Fk; jj;Jtj;jpd; mbg;gilapy; xU cspa Ez;Nzhf;fp 

nray;gLfpwJ 

 xU vspa Ez;Nzhf;fpapd; cUg;ngUf;fj;jpwd; = [(25/f)+1]  

 $l;L Ez;Nzhf;fpapd; cUg;ngUf;fj;jpwd; M = [(25/fe) + 1] X (V/U) 

 thdtpay; njhiyNehf;fpapy; cUg;ngUf;fj;jpwd; M = (f0 / fe) (1 + f3 / D)  

fe = fz;zUF nyd;rpd; FtpaJ}uk;> f0 = nghUsUF nyd;rpd; FtpaJ}uk; 

 ntz;ik epwg;nghUl;fs; vy;yh epwq;fisAk; vjpnuhypf;Fk; 

 fUik epwg;nghUl;fs; vy;yh epwq;fisAk; cl;ftUk; 

 rptg;G epwj;jpd; miyePsk; = 620 – 720 ehNdh kPl;lh; 

 Cjh epwj;jpd; miyePsk; = 400 – 440 ehNdh kPl;lh; 

 Kjd;ik epwq;fs; vdg;gLtJ – rptg;G> gr;ir> ePyk; 

 ,uz;L Kjd;ik epwq;fs; ,izAk; NghJ fpilg;gJ -- ,uz;lhk; epiy epwq;fs; 

vdg;gLk; 

 Kjd;ik epwq;fs; %d;Wk; NrUk; NghJ Njhd;Wk; epwk; -- ntz;ik 

 kQ;rs;> nk[d;lh> rpahd; Mfpa epwq;fs; ,uz;lhk; epiy epwq;fs; vdg;gLk; 

rptg;G + kQ;ir     kQ;rs; 

rptg;G +  ePyk;      nk[d;lh 

ePyk; +  gr;ir      rpahd; 



rptg;G + gr;ir + ePyk;   nts;is  

kQ;rs; + ePyk;    nts;is 

nk[d;lh + gr;ir   nts;is 

rpahd; + rptg;G    nts;is  

 xU rptg;G epw Mil vy;yh epwq;fisAk; cl;fth;e;J rptg;G epwj;ij kl;Lk; 

vjpnuhspg;gjhy; me;j Mil rptg;G epwkhf Njhd;WfpwJ. ,e;j epge;jidf;F 

midj;J epwq;fSk; cl;gLk; 

 #hpad; cr;rpapypUf;Fk; NghJ tpkhdj;jpypUe;J ghh;j;jhy; thdtpy;ypd; 

KOtl;lj;ijAk; fhzyhk; 

 Kjd;ik thdtpy;ypy; rptg;G epwk; ntspg;gf;fj;jpYk;> Cjh epwk; cl;gf;fj;jpYk; 

fhzg;gLk; 

 Kjd;ik thdtpy;ypy; Cjhepwk; 40.80 Nfhzj;jpYk;> rptg;G epwk; 42.80 

Nfhzj;jpYk; fhzg;gLk;. 

 #hpadpd; Vw;wf;Nfhzk; 420f;F Nky; ,Ug;gpd; jiyapYs;s xUth; Kjd;ik 

thdtpy;iyf; fhzKbahJ 

 #hpadplkpUe;J tUk; xsp xU Kiw mf vjpnuhspg;Gf;Fk;> ,U Kiw xsp 

tpyfYf;Fk; cl;gLk;NghJ Kjd;ik thdtpy; Njhd;Wk; 

 #hpadplkpUe;J tUk; xsp ,U Kiw mf vjpnuhspg;Gf;Fk;> ,U Kiw xsp 

tpyfYf;Fk; cl;gLk; NghJ ,uz;lhk; epiy thdtpy; Njhd;Wk; 

 ,uz;lhk; epiy thdtpy;ypy; Cjh epwk; ntspg;gf;fKk;> rptg;G epwk; cl;gf;fKk; 

mikak; 

 ,uz;lhk; epiy thdtpy;ypy; rptg;G epwk; 50.80 Nfhzj;jpYk; Cjh epwk; 54.420 

Nfhzj;jpYk; fhzg;gLk; 

 #hpadpd; Vw;wf;Nfhzk; 540 f;F Nky; ,Ug;gpd; jiyapYs;s xUth; ,uz;lhk; 

epiy thdtpy;iyf; fhzKbahJ. 

 ,U thdtpy;Yf;F ,ilg;gl;l gFjpapd; epwk; - fUik 

Gifg;glf;fUtp (fhkpuh) 

 fhkpuhtpy; cUthFk; gpk;gk; -- rpwpa> jiyfPohd nka;gpk;gk; 

 fhkpuhtpy; epiyahd nghUl;fSf;fhd xspj;jLg;ghdpd; Ntfk; 1 / 60 tpdhb 

 fhkpuhtpy; Ntfkhfr; nry;Yk; nghUl;fSf;fhd xspj;jLg;ghdpd; Ntk; 1 / 500 

tpdhb 



 

 fhkpuhtpy; glr;RUspd; kPJ tpOk; xspapd; nrwpT I ∞ 1 / f (f vz;.)2 

 f – vz; = f/D (F – FtpaJ}uk;> D - ,ilapl tpl;lk;) 

 mjpNtfg;glr;RUSf;F xsp tpLg;Gf; fhyk; FiwtjhfTk;> Fiw Ntfg;gL 

RUSf;F xsp tpLg;Gf; fhyk; mjpfkhfTk; Njitg;gLfpwJ 

 ghh;it ePl;bg;G Neuk; -- 1 / 16 tpdhb 

 jpiug;gl tPo;j;jp – ghh;it ePl;bg;G jj;Jtj;ij mbg;gilahff; nfhz;lJ 

 Kg;ghpkhz jpiug;glj;jpy; (3D) ,U glq;fs; jpl;gf; fhl;rpf; fhkpuh %yk; glk; 

vLf;fg;gl;L> jpiuapy; xNu Neuj;jpy; tPo;j;jg;gLfpwJ 

 ituj;jpd; khWepiyf;Nfhzk; 24.40 

 vy;yh epwj;ijAk; cl;ftUk; xU nghUspd; epwk; -- fUikahfj; Njhd;Wk;\ 

8. xypapay; 

 mjph;ntz;zpd; myF – n`h;l;]; 

 miyT fhyj;jpd; myF – nrfz;L 

 tPr;rpd; myF – kPl;lh; 

 miyT fhyk; (t) = 1 / n (n = mjph;ntz;) 

 kdpjdpd; nrtp Nfl;L czuf;$ba xypapd; msT 20 – 20>000 n`h;l;];. 

,t;ntz;zpd; nrtpAzh;T mjph;ntz; neLf;fk; vdg;gLk; 

 mjph;ntz; 20 n`h;l;];f;F Fiwthd xyp – Fw;nwhyp 

 mjph;ntz; 20000 n`h;l;];f;F mjpfkhd xyp – kPnahyp 

 epyeLf;fj;jpd; NghJ Njhd;Wk; Gtpapd; mjph;Tfs; -- Fw;nwhyp 

 kPnahypia Nfl;Fk; jpwd; ngw;Ws;sit – ntsthy;> eha; 

 ntsthy;fs; vOg;gf;$ba xypapd; msT – 70>000 n`h;l];f;F Nky; 

 Mz;fspd; Fuy; ehz;fs; nghpajhf ,Ug;gjhy; xypapd; mjph;ntz; Fiwthf 

,Uf;Fk;. ngz;fspd; Fuy;ehz;fs; rpwpajhf ,Ug;gjhy; xypapd; mjph;ntz; 

mjpfkhf ,Uf;Fk; 

 Foe;ijapd; mOFuy; Vw;gLj;Jk; xypaiyapd; mjph;ntz; 3000 – 4000 n`h;l]; 

 Xyp guTtjw;F Clfk; Njit> ntw;wplj;jpy; xyp guhtJ 

 re;jpudpy; xypia Nfl;f KbahJ. Vnddpy; mjpy; tspkz;lyk; ,y;iy 

 



 re;jpudpy; ,wq;fpa tpz;ntsp tPuh;fs; fk;gpapy;yh fUtp %yk; NubNah 

miyfis gad;gLj;jp nra;jp ghpkhw;wk; nra;J nfhs;sf; fhuzk; ahnjdpy; - 

mjpy; tspkz;lyk; ,y;iy. 

 xypmiyfs; nel;liyfs; MFk; 

 xypahdJ – jpl> jput> thAg;nghUl;fspy; guTk; 

 xypapd; jpirNtfk; - jplg;nghUs; > jputg;nghUs; > thAg;nghUs; 

 fhw;wpy; 00 nry;\pa]py; xypapd; jpirNtfk; 331 kP / tpdhb (200 nry;\pa]py; 

340 kP / nehb) 

 ePhpy; 200 nry;\pa]py; xypapd; jpirNtfk; 1482 kP / nehb 

 ,Uk;gpy; xypapd; jpirNtfk; 5000 kP / nehb  

 fpuhidl;by; xypapd; jpirNtfk; 6000 kP / nehb 

 xyp rkjsg;gug;gpy; vjpnuhypf;fg;gLk;NghJ gLNfhzKk;> kPs;NfhzKk;> rkk;. 

 Xypaiyfs; ek;ik mila 1/10 nehbf;FNky; vLj;Jf;nfhz;lhy; me;j 

miyfs; vjpnuhypf;Fk; 

 vjpnuhypf;f Njitahd njhiyT – 17 kPl;lh; 

 my;l;uhrhdpf; ];Nfdpy; kPnahypfisg; gad;gLj;jp kdpj clypy; cl;gFjpfspd; 

nray;ghl;bid fz;lwpayhk;. 

 Nrhdhh; - (Sound Navigation And Ranging) vd;w fUtpapy; gad;gLk; jj;Jtk; - 

vjpnuhypg;G  

 flypd; Moj;ij msf;f gad;gLk; fUtp – Nrhdhh; 

 jpirNtfk; = njhiyT / fhyk; 

 ntsthy;fs;> jpkpq;fyq;fs;> Mfpait vjpnuhypg;G jj;Jtj;jpd; %yk; 

kPnahypfis cz;lhf;fp> jq;fspd; ,iuiaj; NjlTk;> ,aq;fTk; KbfpwJ 

 fg;gypd; mgharq;F xypapd; vjpnuhypg;G jj;Jtj;ij gad;gLj;jp ghiwfs; 

Kjypatw;wpd; ,Ug;gplj;ij njhpe;J nfhs;s KbfpwJ 

 cNyhf thh;g;gpy; Vw;gl;Ls;s fPwy;fis fz;lwpaTk;> fz;zhb> v/F 

Nghd;wtw;wpid JisaplTk; kPnahyp gad;gLfpwJ 

 fbfhuk;> kUj;Jtf;fUtp> Nghd;wtw;wpd; ,Lf;Ffspy; cs;s mOf;Ffis ePf;f 

kPnahyp gad;gLfpwJ 

 xd;Wf;nfhd;W fythj jputq;fis (ngapd;l;) fyf;fr; nra;a kPnahyp 

gad;gLfpwJ 



 Kg;ghpkhz gpk;gq;fs;> epoy; glq;fs;> Njhw;Wtpf;f kPnahypia gad;gLj;jyhk; 

 fUtpy; tUk; Foe;ijfs; tsh;r;rpia fz;lwpaTk;> vf;];Nu fjph;fs; %yk; 

fz;lwpa ,ayhj cly; cs; cWg;Gfis fz;lwpaTk; kPnahyp gad;gLfpwJ. 

 rpWePuf fw;fis cilj;J ntspNaw;wTk;> Gw;WNehia Fzg;gLj;jTk;> 

jirg;gpbg;G> %l;Ltyp Mfpatw;iw Fzg;gLj;jTk; kPnahyp cjTfpwJ 

 xyp%yj;jpw;Fk;. Nfl;NghUf;Fk; ,ilNa xU xg;Gik ,af;fk; ,Ug;gpd;> xypapd; 

mjph;ntz; khWtjhf Njhd;Wk; epfo;T – lhg;sh; tpisT 

 Nuhlhh; (RADIO DEDUCTION AND RANGING) fUtpapy; gad;gLk; jj;Jtk; - 

lhg;sh; tpisT 

 ePh;%o;fp fg;gy;> tpkhdj;jpd; jpirNtfj;ijAk;> ,af;fj;ijAk;> fz;lwpa 

gad;gLtJ – Nulhh; fUtp 

 kpd;dYk;> ,bak; xNu Neuj;jpy; Vw;gl;lhYk;> kpd;diy Kjypy; ghh;j;j gpd;dNu 

,bXiria Nfl;f KbfpwJ. Vnddpy;> xspapd; jpirNtfk; (3 X 108 kP / tpdhb) 

xypapd; jpirNtfj;ij (331 kP / tpdhb) tpl mjpfk; 

 kpd;dy; Vw;glf; fhuzk; - kpd; ,wf;fk; 

 kpd;dy; Vw;gLk; NghJ cz;lhFk; ntg;gepiy – 10>000 K 

 ,ir xyp %d;W gz;Gfis nfhz;lJ. mit: 1. RUjp 2. nrwpT 3. Rug;gz;G.  

 RUjp vd;gJ xypapd; mjph;ntz;izr; rhh;e;jJ. RUjpahdJ mjph;ntz;Zf;F 

Neh;jftpy; ,Uf;Fk; 

 Xypr;nrwpthdJ mjph;ntz;fspd; tPr;irAk; mjph;tilAk; nghUspd; gug;igAk; 

rhh;e;jJ 

 Xypr;nrwpthdJ tPr;rpd; ,Ukbf;F Neh;jftpy; ,Uf;Fk; 

 mjph;Tfspd; tPr;R mjpfkhdhy; xypr;nrwpT mjpfkhFk; 

 xNu xypr;nrwpTk;> xNu RUjpAKs;s> mjph;Tfs; ntt;NtW ,irf;fUtpfshy; xyp 

vOg;gg;gLk; NghJ xypfis NtWgLj;jp mwpAk; gz;G – Rug;gz;G 

 Rz;Ljy; tif fk;gpf;fUtpfs; - tPiz> fpjhh; 

 jl;Ljy; tif fk;gpf;fUtp – gpahNdh 

 kPl;Ljy; tif fk;gpf;fUtp – taypd;  

 fhw;Wf; fUtpfs; - n\dha;> fpshhpndl; 

 miyfs; ,Utifg;gLk;: 1. ve;jpu miy 2. kpd;fhe;j miy 

 



 ve;jpu miyfSf;F v.fh. xyp miyfs;> ePh;g;gug;G miyfs;> epyeLf;f miyfs; 

(,k;%d;Wk; epA+l;ldpd; ,af;f tpjpfSf;F cl;gl;lJ) 

 kpd;fhe;j miyfSf;F v.fh. xsp miyfs;> NubNah miyfs;> Ez;ziyfs;> 

mfrptg;G fjph;fs;> GwCjh fjph;fs;> X-fjph;fs; Mfpait. 

 ve;jpu miyfs; gut Clfk; (jpl> jput> thA) Njit. kpd;fhe;j miyfs; gut 

Clfk; Njitapy;iy. 

 kpd;fhe;j miyfs; ntw;wplj;jpy; gut vLj;Jf;nfhs;Sk; jpirNtfk; 3 X 108 

kP/tpdhb 

 ve;jpu miyfs; FWf;fiyfs;> nel;liyfs; vd ,Utifg;gLk; 

 Clfj;jpd; Jfs;fs; miyguTk; jpirf;F nrq;Fj;jhf mjphpTWk; miyfs; -- 

FWf;fiyfs; 

 FWf;fiyfSf;F v.fh ePh;g;gug;G miyfs;> ,Oj;Jf;fl;lg;gl;l fk;gp ,irf;fUtp 

miyfs;> kpd;fhe;j miyfs; 

 nel;liyfSf;F v.f. xypaiyfs; 

 FWf;fiyapy;> mjph;TWk; epiyapypUe;J Nkw;Gwj;jpy; Vw;gLk; ngUk ,lg;ngah;r;rp 

– KfL vdg;gLk; 

 FWf;fiyapy;> mjph;TWk; epiyapypUe;J fPo;g;Gwj;jpy; Vw;gLk; ngUk ,lg;ngah;r;rp 

mF vdg;gLk; 

 FWf;fiyapy; KfLk;> mfLk;> Njhd;Wk; 

 nel;liyapy; neUf;fKk;> nefpo;r;rpAk; Njhd;Wk; 

 FWf;fiyapy; ,U mLj;jLj;j mfL my;yJ ,U mLj;jLj;j KfLfSf;fpilNa 

cs;s njhiyT --- miyePsk; vdg;gLk; 

 nel;liyapy; ,U mLj;jLj;j neUf;fk; my;yJ ,U mLj;jLj;j nefpo;TfSf;F 

,ilNa cs;s njhiyT miyePsk; vdg;gLk; 

 mjph;ntz;> miyePsk;> miyapd; jpirNtfk;> ,tw;wpw;fpilNa Md njhlh;G  

𝑣 = 𝑛𝜆 (jpirNtfk; = mjph;ntz; X miyePsk;) 

 ,irf;fit mjpUk;NghJ fhw;wpy; cUthFk; miyfs; - nel;liyfs; 

 ,ay;G mjph;TfSf;F cjhuzk; -- ,Oj;Jf;fl;lg;gl;l mjph;Tfs;> ,irf;fyit 

mjph;Tfs;> miyTWk; jdpCry; 

 jpzpg;G mjph;TfSf;F cjhuzk; -- tPiz> taypd; 

 



 mjph;TWk; nghUspd; ,ay;G mjph;ntz;Zk;> nghUspd; Nkw;gug;gpy; nray;gLk; 

rPuhd Gwtpirapd; mjph;ntz;Zk; rkkhf ,Ug;gpd;> ngUk tPr;Rld; mjph;Tfs; 

Vw;gLk; epfo;T – xj;jjph;Tfs; vdg;gLk; 

 ghyq;fspy; giltPuh;fs; nry;y mDkjpf;fg;gLtjpy;iy – Vnddpy; ghyj;jpy; 

xj;jjph;Tfs; Vw;gl;L ghyk; cilAk; epiy Vw;gLfpwJ 

 xNu mjph;ntz;Zk;> tPr;Rk; nfhz;l ,U miyfs; vjpnujpNu guTk;NghJ 

cUthFk; miyfs; - epiy miyfs; 

 epiy miyapd; rpy Gs;spfspy; tPr;R RopahFk;. ,g;Gs;spfs; fZf;fs; vdg;gLk;. 

rpy Gs;spfs; ngUk tPr;rpidf; nfhz;L mjph;TWk; mit vjph;fZf;fs; vdg;gLk; 

 mLj;jLj;j fZf;fs; my;yJ vjph;fZf;fSf;fpilNa cs;s njhlh;G = y/2  

 xU fZtpw;Fk;> vjph;fZtpw;Fk; ,ilNa cs;s njhlh;G = y/4 

 FWf;fiyfis Vw;gLj;Jk; fUtpfs; - taypd;> rpjhh;> tPiz> fpjhh; 

 nel;liyfis Vw;gLj;Jk; fUtpfs; -- Gy;yhq;Foy;> ehj];tuk;> fpshhpndl; 

 ,UKiw jpwe;j Mh;fd; Fohapy; Ruq;fs; ,ay; vz; thpirapy; ,Uf;Fk;.  

(n = 1:2:3) n = mjph;ntz; i = Ruk;  i = 1> 2> 3 

 xUKid %ba Mh;fd; Fohapy; Ruq;fs; xw;iw rPhir thpirapy; kl;LNk 

Njhd;Wk; n = 1:3:5 

 ,Oj;Jf;fl;lg;gl;l fk;gpapd; mjph;T tpjpfSf;fhd #j;jpuk; n = 1/21.  𝑇/𝑚  (𝑛 = 

mjph;ntz;> T = ,Otpir> l = fk;gpapd; mjph;TW ePsk;> m = fk;gpapd; ePs; 

mlh;j;jp) 

 ,Oj;Jf;fl;lg;gl;l fk;gpapd; FWf;fjph;Tfspd; mjph;ntz;> ,Otpid> fk;gpapd; 

mjph;TW ePsk;> fk;gpapd; ePs; mlh;j;jp Mfpatw;iw mwpa gad;gLk; fUtp – 

Rukhdp MFk;. 

 Rukhdp vd;gJ – Xh; xypg;ngl;b MFk; 

 fhw;wpy; xypapd; jpirNtfj;jpy; efUk; nghUl;fspd; jpirNtfk; - Nkf; 

 fhw;wpy; xyp%yk; xU Nkf;if tpl Fiwthd jpirNtfj;jpy; tyg;Gwk;> 

efUk;NghJ ,lg;Gwj;jpy; epiyahf cs;s Nfl;gth; Fiwe;j mjph;ntz; nfhz;l 

xypiaAk;> tyg;Gwj;jpy; epiyahf cs;s Nfl;gth; mjpf mjph;ntz; nfhz;l 

xypiaAk;> Nfl;f KbAk; (vs < v) 

vs  =  xyp%yj;jpd; jpirNtfk;>  v = xypapd; jpirNtfk; 

 



 (vs = v) vdpy; xyp%yk;> epiyahf cs;s xUtiu neUq;Fk; tiu xypia 

czu KbahJ. xyp%yk; mtiuj; jhz;br; nry;Yk;NghJ jpBh; Kof;fj;ij 

kl;Lk; Nfl;f KbAk;. 

 (vs > v) xyp%yk; fle;J nrd;wgpd;dh; kl;Lk; xypia Nfl;fKbAk; 

 Xyp%yk;> xypapd; jpirNtfj;ij tpl kpf mjpfkhf nry;Yk;NghJ – Nkf; $k;G 

Vw;gLk;. ,e;epfo;tpy; rd;dy;> fjT $l mjpUk; 

 Xypg;gjpT nra;Ak; Kiwiaf; fz;Lgpbj;jth; - vbrd; 

 Xypehlhtpy; G+rg;gl;Ls;s nghUs; -- ,Uk;G Mf;irL my;yJ FNuhkpak; Mf;irL 

 Xypehlhtpy; khWk; fhe;jGyq;fshf xypia gjpT nra;ayhk; 

 xH; xypehlhtpy; mjpfgl;rkhf gjpT nra;af;$ba xypjlq;fspd; vz;zpf;if - 24 

9. epiykpd;dpay; 

 fpNuf;fj;jpy; Mk;gh; vd;w nrhy;Yf;F vyf;l;uhd; vdg;ngah; 

 kpd;flj;jpf;F v.fh. cNyhfq;fs;> kdpj cly;> Gtp> fpuhigl; kw;Wk; fhpj;Jz;L  

 kpd;flj;jhj nghUl;fSf;F v.fh. fz;zhb> ikf;fh> vngidl;> gpsh];bf; 

 kpd;D}l;lk; nra;ag;glhj nghUl;fspy; rk vz;zpf;ifapy; Neh; kpd;D}l;lq;fSk;> 

vjph; kpd;D}l;lq;fSk; ,Uf;Fk; 

 ,uz;L NtWgl;l kpd;D}l;lq;fSf;F ,ilNa <h;g;G tpir Vw;gLk;. ,uz;L xj;j 

kpd;D}l;lq;fSf;fpilNa tpyf;F tpir Vw;gLk; 

 kpd;D}l;lj;jpd; myF -- $Yk; 

 mZf;fU tpirahdJ xU fth;r;rptpir MFk; 

 mZf;fU Jfs;fs; 10-15 kPl;lh; njhiyTf;Fs; ,Ue;jhy; kl;LNk mZf;fU 

tpirahdJ typik kpf;fjhf ,Uf;Fk; 

 nghUl;fis kpd;D}l;lk; nra;a gad;gLk; Kiwfs; - cuha;T Kiw> njhLjy; 

Kiw> epiykpd; J}z;ly; Kiw 

 $h;Kid nfhz;l flj;jpf;F kpd;D}l;lk; mspf;fg;gl;lhy; Kidg;gFjpfspy; 

kpd;D}l;lk; mjpfkhf ,Uf;Fk; 

 kpd;D}l;lk; ngw;w flj;jpfspd; $h;KidapypUe;J kpd;D}l;lk; frpfpd;w epfo;T - 

$h;Kid nray;ghL vdg;gLk; 

 ,bjhq;fpia tbtikj;jth; - ngQ;rkpd; gpuhq;fspd; 

 ,bjhq;fpapd; jj;Jtk; - $h;Kid nray;ghL 

 



 kpd;D}l;lq;fs; ,Ug;gijAk; mtw;wpd; tif kw;Wk; msT Mfpatw;iwAk; 

fz;lwpa cjTk; fUtp – kpd;D}l;lq; fhl;b MFk;. 

 gl;Lj;Jzpahy; fz;zhbj;Jz;L Nja;f;fg;gl;lhy; vjph; kpd;D}l;lk; cUthFk; 

 vngidl; jz;L xd;W fk;gsp kPJ Nja;f;fg;gl;lhy; vjph; kpd;D}l;lk; cUthFk; 

10. fhe;jtpaYk; kpd;dpaYk; 

 fhe;jg;nghUSf;F v-L. ,Uk;G> epf;fy;> Nfhghy;l; 

 fhe;jq;fspd; xNu Kidfs; tpyf;fkiljy; gz;igAk;> NtWgl;l Kidfs; 

ftUk; gz;igAk; ngw;Ws;sd 

 xU rl;lf;fhe;jj;ij njhlh;e;J rpW rpW Jz;Lfshf Kwpj;jhy; xt;nthU Jz;Lk; 

tlnjd; KidfSld; xNu fhe;jkhf nray;gLfpwJ 

 fhe;jg;Gyk; vz;zw;w fhe;jtpirf;NfhLfis nfhz;lJ 

 fhe;j tpirf;NfhLfspd; gz;Gfs;: 

1. fhe;j tpirf;NfhLfs; tlKidfs; njhlq;fp njd; Kidfspy; 

Kbtilfpd;wd 

2. fhe;j tpirf;NfhLfspd; kw;w gFjpfisf; fhl;bYk; Kidfspy; mjpf 

nrwpTld; ,Uf;Fk; 

3. fhe;jtpirf;NfhLfs; %ba tisNfhLfshFk; 

4. xNu rPuhd fhe;jg;Gyj;jpy; fhe;jtpirf; NfhLfs; xd;Wf;nfhd;W ,izahf 

,Uf;Fk; 

 xU rl;lf;fhe;jj;jpd; fhe;jg;Gyj;jpy; cs;s fhe;j tpirf;NfhLfis mwpa 

gad;gLtJ – fhe;jCrpg;ngl;b 

 ,Uk;G Nghd;w nghUs;fspd; kPJ fhe;jk;> fhe;jg;gz;Gfis J}z;Lk; epfo;r;rpf;F 

fhe;jj;J}z;ly; my;yJ Jz;Lf;fhe;jj;jd;ik vdg;gLk; 

 fhe;jkhf;Fk; Kiwfs; ,Utifg;gLk;. mit: 1. njhLKiw 2. kpd;D}l;lKiw 

 njhLKiw ,Utifg;gLk;. 1. Xw;iwj;njhLKiw 2. ,ul;ilj; njhLKiw 

 epiyf;fhe;jq;fs; nra;a ga;dgLtJ – v/F 

 jw;fhypffhe;jq;fs; nra;a gad;gLtJ – NjdpUk;G 

 fhe;jg; nghUs;fis mbj;Jk;> ntg;gg;gLj;jpAk; mg;nghUspy; cs;s 

fhe;jj;jd;ikia ePf;fk; nra;ayhk; 

 fhe;jg;nghUs;fs; fhe;jj; jd;ikia ,of;Fk; ntg;gepiy – fpA+hp ntg;gepiy  

 ,Uk;gpd; fpA+hp ntg;gepiy 7700C 



 Gtpf;fhe;jj;jpd; tlKid Gtpapd; njw;F jpirapYk; Gtpf;fhe;jj;jpd; njd;Kid 

tlf;F jpirapYk; mike;Js;d 

 Gtpf;fhe;jj;jpd; mr;Rf;Fk; Gtpapay; mr;Rf;Fk; ,ilNa cs;s Nfhzk; 170 

 xU ,lj;jpy; Gtpf; fhe;jg;Gyj;jpd; jpirf;Fk; mjDila fpilkl;lf; $Wf;Fk; 

,ilg;gl;l Nfhzk; - rhpTf;Nfhzk; my;yJ rha;Tf;Nfhzk; vdg;gLk; 

 rhpTf;Nfhzj;jpd; kjpg;G Gtpfhe;j epyeLf;Nfhl;by; 00> JUtq;fspy; 900 MFk; 

 Xhplj;jpd; fhe;jr;rhptpd; kjpg;ig msf;f gad;gLk; fUtp – rhpTtl;lk; 

 GtpJUtjsj;jpw;Fk;> fhe;j jsj;jpw;Fk; ,ilg;gl;l Nfhzk; - fhe;j xJf;fk; 

MFk;. fhe;j xJf;fj;jpd; kjpg;G ,lj;jpw;F ,lk; khWgLfpwJ 

 fhe;j %yf;$W nfhs;ifapid Njhw;Wtpj;jth; - N[k;]; <tpq; 

 fhe;j %yf;$W nfhs;ifg;gb> xt;nthU fhe;jg;nghUspYk; cs;s %yf;$Wfs; 

rpwpa fhe;jq;fshf nray;gLfpd;wd. ,it fhe;j %yf;$Wfs; vdg;gLk; 

 kpd;Ndhl;lj;jpd; Mjhuq;fSf;F v-L Nldpay; kpd;fyk;> gir kpd;fyk;> kpd;fy 

mLf;F 

 tPLfspy; gad;gLj;jg;gLk; kpd; cgfuzq;fs; ,izr; Rw;wpid nfhz;L 

mikf;fg;gLfpd;wd 

 kpd;Ndhl;lj;ij jhq;fpa flj;jp xd;wpy; Vw;gLk; fhe;jg;Gyj;jpd; jpiria mwpa 

cjTk; tpjp – tyf;if ngUtpuy; tpjp 

 kpd;fhe;jk; xU jw;fhypf fhe;jkhFk; 

 kpd;fhe;jj;jpd; typikahdJ 1. fk;gpr;RUspy; cs;s Rw;Wfspd; vz;zpf;if 2. 

kpd;Ndhl;lj;jpd; typik 3. cs;sf Clfj;jpd; jd;ik Mfpatw;iwg; nghWj;jJ 

 kpd;dpaw;wpfs;> kpd;rhu ve;jpuq;fs;> je;jpf;fUtpfs;> kpd;rhukzpfs;> xypehlh gjpT 

fUtpfs;> xypg;ngUf;fpfs;> gSJ}f;fpfs;> nrtpg;Ngrpfs; kw;Wk; njhiyNgrpfs; 

Mfpaitfspy; kpd;fhe;jq;fs; gad;gLfpd;wd 

 Gjpa fhe;jq;fis jahhpf;fTk; gioa fhe;jq;fis kPz;Lk; Gjpa fhe;jfshf 

khw;wTk;> kpd;fhe;jq;fs; gad;gLfpd;wd 

 kpd;rhukzpapy; NjdpUk;G kpd;fhe;jkhf gad;gLfpwJ 

 kpd;fhe;jj;J}z;liy fz;lwpe;jth; - ikf;Nfy; ghuNl 

 ,aw;wpfs; nray;gLk; jj;Jtk; -- kpd;fhe;jj;J}z;ly; 

 tzpf Kiwapy; mjpfsT kpd;cw;gj;jp nra;Ak;Kiw – kpd;fhe;jj;J}z;ly; 

 



kpd;Mw;wYk; mjd; tpisTfSk;: 

 $Y}k; tpjp: ,U kpd;D}l;lq;fSf;F ,ilg;gl;l kpd;tpirapd; msT 

kpd;D}l;lq;fspd; ngUf;fw;gyDf;F Neh;tpfpjj;jpYk;> mtw;wpd; ,ilj;njhiytpd; 

,Ukbf;F vjph;jftpYk; ,Uf;Fk; 

1  q1q2 
 F = 4𝜋𝜀0  r2 

 𝜀0  vd;gJ ntw;wplj;jpd; kpd;mDkjp jpwd; MFk; 

 𝜀0 kjpg;G 8.85 X 10-12 C2N-1m-2 

 kpd;Gyj;jpd; myF – epA+l;ld; / $Yk; 

 kpd;mOj;jj;jpd; myF – Nthy;l; 

 kpd;fyj;ij fz;lwpe;jth; - Nthy;lh 

 kpd;Gyj;jpw;Fk;> kpd;dOj;jj;jpw;Fk; ,ilNa cs;s njhlh;G E0 = v/d 

 kpd;Gytypik Vm-1 vdw myfpdhy; Fwpf;fg;gLfpwJ 

 kpd;Gyk; vd;gJ xU ntf;lhh; myF MFk; 

 kpd;mOj;jk; vd;gJ xU ];Nfyhh; myF MFk; 

 kpd;Ndhl;lk; I = 1/t (q – kpd;D}l;lk; t – fhyk;) 

 kpd;Ndhl;lj;jpd; myF – Mk;gpah; (A). 

Xk;tpjp: 

 khwh ntg;gepiyapy; flj;jp xd;wpd; topahf ghAk; kpd;Ndhl;lk; mjd; 

KidfSf;fpilNaAs;s kpd;dOj;j NtWghl;bw;F Neh;j;jftpy; ,Uf;Fk; - Xk; 

tpjp 

 V = IR (V – kpd;dOj;jk;> I – kpd;Ndhl;lk;> R – kpd;jil) 

 kpd;jilapd; myF – Xk; (Ω) 

 kpd;Ndhl;lj;ij msf;f mk;kPl;lUk;> kpd;dOj;j NtWghl;il msf;f Nthy;l; 

kPl;lUk; gad;gLj;jg;gLfpd;wd 

 kpd;jil vz;zpd; myF – Xk; kPl;lh; 

 njhlh;r;Rw;Wf;fhd #j;jpuk;: 

 njhlh;Rw;wpy; ,izf;fg;gLk; kpd;jilfspd; njhFg;G jdpj;jdp kpd;jilfspd; 

$LjYf;Fr; rkk; (R = R1 + R2 + R3) 

 



 ,izr;Rw;W: xU ,izr;Rw;wpy;> tpisTW kpd;jilapd; jiyfPo; kjpg;G jdpj;jdp 

kpd;jilfspd; jiyfPo; kjpg;Gfspd; $LjYf;Fr; rkk; (1/R = 1/R1 + 1/R2 + 

1/R3) 

 [_y; ntg;g tpisT tpjp – H = I2Rt (H – ntg;gk;> t – fhyk;) 

 kpd;rhu nfl;by;> kpd; Nja;g;ghd;> kpd; mLg;G Mfpatw;wpy; gad;gLk; 

cNyhff;fyit – epf;Nuhk;> ,f;fyg;G cNyhfk; cah;e;j kpd;jilvz;. 

nfhz;lit 

 kpd;mLg;G> kpd;Nja;g;ghd; Mfpait [_y; ntg;g tpjpapd; jj;Jtj;ij nfhz;L 

,aq;FfpwJ 

 fhh;gd; ,io tpsf;F mnkhpf;fhtpy; vbrdhYk;> ,q;fpyhe;jpy; ];thdhYk; xNu 

Neuj;jpy; fz;Lgpbf;fg;gl;lJ 

 jw;NghJ M];kpak;> lhz;lhyk;> lq;];ld; ,iofs; kpd;dpio tpsf;fpy; 

gad;gLj;jg;gLfpd;wd. ntw;wpl tpsf;fpy; lq;];ld; ,io RUs; tbtpy; 

itf;fg;gl;Ls;sJ. 

 kpd;dpio tpsf;fpDs; cs;s thAf;fs; -- Mh;fhd;> epahd; (,t;thAf;fs; 

epug;gg;gl fhuzk;: cah;e;j ntg;gepiyfspYk; lq;];ld; ,io cUfp Mtpahjy; 

jLf;fg;gLtjhy;) 

 xU kpd;tpsf;fpd; MAs; 1000 kzpfs; 

 kpd;jpwdpd; myF thl; (W) my;yJ [_y; / tpdhb 

 W = V I t 

 jpwd;  =  V 

 1 Fjpiuj;jpwd; -- 746 thl; 

 1 fpNyhthl; vd;gJ 1.341 Fjpiuj;jpwd; 

 kpd;dhw;wYf;fhd tzpftpay; myF – fpNyhthl;kzp MFk; 

 kpd;dhw;gFg;Gf;fhd /ghuNl tpjpfs;: 

 Kjy; tpjp: kpd;dhw; gFg;gpd;NghJ ntspNaWk; my;yJ fiuAk; nghUspd; epiw 

ghAk; nkhj;j kpd;Ndhl;lj;jpw;F Neh;j;jftpy; ,Uf;Fk; (M = Z I T) 

M – nghUspd; epiw> z – khwpyp (nghUspd; kpd;Ntjpapy; ,izkhw;W) 

 ,uz;lhk; tpjp: xNu kpd;D}l;lg;gha;thy; ntspNaWk; my;yJ fiuAk; 

nghUs;fspd; epiwfs; mtw;wpd; kpd; Ntjpapy; ,izkhw;W kjpg;GfSf;F 

Neh;j;jftpy; ,Uf;Fk; (M1 / M2 = Z1 / Z2) 



 jhkpuk;> jq;fk;> Jj;jehfk;> epf;fy;> fhhPak; Mfpait kpd;dhw;gFj;jy; Kiwapy; 

J}a;ikg;gLj;jg;gLfpd;wd 

 ,Uk;gpd; kPJ Jj;jehfk;> fhl;kpak;> epf;fy; my;yJ FNuhkpak; Mfpatw;iwf; 

nfhz;L kpd;Kyhk; G+rg;gLfpwJ 

 ,Uk;gpd; kPJ Kjypy; epf;fy; KyhKk;> gpd;dh; nts;sp KyhKk; G+r vth;rpy;th; 

nghUs;fs; fpilf;Fk;. ,it kpd;G+r;R epf;fy; nts;spg;nghUs;fs; (E. P. N. S) 

vdg;gLk;. 

 khw;wpaikf;fg;gl;l nyf;yhQ;rp kpd;fyk; vd;gJ – girkpd;fyk; MFk; 

 girkpd;fyj;jpy; Neh;kpd;tha; - fhpf;fl;il> vjph;kpd;tha; - Jj;jehf jfL 

 girkpd;fyj;jpy; kpd;gFnghUs; - mk;Nkhdpak; FNshiuL> Jj;jehf FNshiuL 

 iftpsf;Ffs;> njhiyNgrp> buhd;rp];lh; Vw;gp Mfpatw;wpy; gad;gLtJ – 

girkpd;fyk; 

 vjph; epfoh Ntjpapay; tpidfisg; gad;gLj;Jk; kpd;fyq;fs; -- Kjd;ik 

kpd;fyq;fs; vdg;gLk;. v.fh. cyh;kpd;fyk;> nyf;yhQ;rp kpd;fyk;> Nldpay; 

kpd;fyk; 

 vjph; epfo;tpidfisg; gad;gLj;Jk; kpd;fyq;fs; -- Jiz kpd;fyq;fs; vdg;gLk;. 

v.fh. fhhPa mkpy Nrkf;fyk;> epf;fy; fhl;kpak; kpd;fyk; 

 xyp Mw;wiy kpd;dhw;wyhf khw;Wk; rhjdk; - ikf;NuhNghd; 

 kpd; Mw;wiy xyp Mw;wyhf khw;Wk; rhjdk; - xypngUf;fp 

kpd;fyk; MNdhL Nfj;NjhL kpd;gFnghUs; kpd;dpaf;F tpir 

Nldpay; jhkpuk; Jj;jehfk; ePh;j;j H2SO4 1.1 V 

nyf;yhQ;rp fhh;gd; Jj;jehfk; NH4Cl 1.5 V 

gir 
kpd;fyk; 

fhh;gd; Jj;jehfk; NH4Cl + Zncl2 1.5 V 

ghjur 
kpd;fyk; 

Jj;jehfk; Ghjur 
Mf;irL +  
Fpuhidl; 

KOH 1.4 V 

fhhPa mkpy 
Nrkf; fyd; 

PbO2 Pb ePh;j;j H2SO4 2.1 V 

H – O 

vhpnghUs; 
kpd;fyk; 

Ez; Jis 
epf;fy; 

Ez; Jis 
epf;fy 

KOH 1.0 V 

 

 kpd;Ndhl;lj;jpd; fhe;j tpisit tpsf;fpath; - xah;];nll; 

 



 kpd;Ndhl;lk; jhq;fpa flj;jp cz;lhf;Fk; fhe;jg;Gyj;jpd; jpiria mwpa 

gad;gLk; Kf;fpa tpjpfs; 1. Mk;gpah; ePr;ry; tpjp 2. khf;];nty; jpUFtpjp  

 kpd;Ndhl;lj;jpd; fhe;j tpistpd; jj;Jtj;jpy; ,aq;Fk; fUtpfs;: ikf;NuhNghd;> 

xypngUf;fp 

 kpd;Ndhl;ljpd; ve;jputpisit tpsf;Fk; tpjpfs;: 1. gpsk;kpq; ,lf;if tpjp 2. 

ghh;Nyh rf;fuk; 

 kpd;Ndhl;lj;jpd; ve;jputpisit jj;Jtj;jpy; ,aq;Fk; fUtpfs; - ,aq;F RUs; 

fhy;tdhkPl;lh;> kpd;Nkhl;lhh; 

 /gpsk;kpq; ,lf;if tpjpapd;gb Rl;Ltpuy; Fwpg;gJ – fhe;jg;Gytpir> eLtpuy; 

Fwpg;gJ – kpd;Ndhl;lj;jpir> fl;iltpuy; Fwpg;gJ – flj;jp efUk; jpir 

 fhe;jg;Gyj;jpy; cs;s kpd;Ndhl;lk; jhq;fpa xU flj;jp kPJ nray;gLk; tpir 

Nfhl;ghl;b;d gb fhy;tdh kPl;lh; nray;gLfpwJ 

 Fiwe;j kpd;jil xd;iw gf;f ,izg;gpy; ,izg;gjd; %yk; fhy;tdhkPl;liu 

mk;kPl;luhf khw;wyhk; 

 cah;kpd;jil xd;iw njhlh; Rw;wpy; ,izg;gjd; %yk; fhy;tdhkPl;liu Nthy;l; 

kPl;luhf khw;wyhk; 

 ,aq;F RUs; fhy;tdh kPl;lhpd; rPuikf;fg;gl;l tbtk; -- ky;b kPl;lh; 

 ,aq;F RUs; fhy;tdh kPl;lhpy;> tpyfy; fk;gpr;RUs; topNa ghAk; 

kpd;Ndhl;lj;jpw;F Neh;jftpy; ,Uf;Fk; (I = G𝜃) 

G – fhy;tNdh kPl;lh; khwpyp    𝜃 – tpyfy; 

 ,aq;F RUs; fhy;tdh kPl;lhpy; Vw;gLk; tpyfypypUe;J kpd;Rw;wpy; ghAk; 

kpd;Ndhl;lk; msf;fg;gLfpwJ 

 kpd;fhe;jj;J}z;liy tpsf;Fk; tpjpfs; -- 1) ghuNl tpjpfs; 2) nyd;]; tpjp 3) 

gpskpq;fpd; tyf;if tpjp 

 tpirapd; jpir mwpa gad;gLk; tpjp – gpskpq;fpd; ,lf;if tpjp 

 J}z;lg;gLk; kpd;Ndhl;lj;jpd; jpirawpa gad;gLk; tpjp – gpskpq;fpd; tyf;if 

tpjp 

 gpskpq;fpd; tyf;if tpjpapd;gb> Rl;Ltpuy; Fwpg;gJ – fhe;jg;Gyj;jpd; jpir> 

eLtpuy; Fwpg;gJ – J}z;lg;gLk; kpd;Ndhl;lk; jpir> fl;iltpuy; Fwpg;gJ – 

flj;jp efUk; jpir 

 



 nyd;]; tpjp: J}z;lg;gLk; kpd;dpaf;Ftpir kw;Wk; kpd;Ndhlj;jpd; jpirfs; 

mit cz;lhtjw;fhd ,af;fj;ij vjph;f;Fk; tifapy; mikak;  

 kpd;fhe;j J}z;ly; gad;ghLfs;: 

 khWjpir kpd;Ndhl;lj;ij cUthf;Fk; ,ae;jpuk; - AC kpd;dpaw;wp vdg;gLk;. 

,jpy; eOT tisaq;fs; ,Uf;Fk; 

 njhlh;r;rpahd khwh kjpg;Gila xU jpir kpd;Ndhl;lj;ij cUthf;Fk; ,ae;jpuk; 

-- DC kpd;dpaw;wp gad;gLk;. ,jpy; gpsT tisaq;fs; ,Uf;Fk; 

 xU kpd;Rw;wpYs;s jho;e;j kpd;dOj;jj;ij mz;ikr;Rw;W xd;wpy; cah; 

kpd;dOj;jkhfNth my;yJ cah;kpd; mOj;jj;ij jho;e;j kpd;dOj;jkhf khw;Wk; 

fUtp – kpd;khw;wp vdg;gLk; 

 kpd;khw;wp ,Utifg;gLk;. mir: 1) Vw;W kpd;khw;wp 2) ,wf;F kpd;khw;wp 

1. Vw;Wkpd;khw;wpapy; Kjd;ikr;RUspd; jhkpufk;gpfspd; Rw;Wfspd; 

vz;zpf;ifia tpl Jizr;RUspd; jhkpufk;gpfspd; Rw;Wfs; mjpfk; (ns > np) 

ns – Kjd;ikr;RUspd; jhkpufk;gpfspd; (jbj;jJ) Rw;Wfspd; vz;zpf;if 

np – Jizr;RUspd; jhkpufk;gpfspd; (nky;ypaJ) Rw;Wfspd; vz;zpf;if 

2. ,wf;F kpd;khw;wpapy; Kjd;ikr;RUspd; jhkpufk;gpfspd; Rw;Wfspd; 

vz;zpf;ifiatpl Jizr;RUspd; jhkpufk;gpfspd; Rw;Wfs; FiwT (ns < np) 

ns – Kjd;ikr;RUspd; jhkpufk;gpfspd; (jbj;jJ) Rw;Wfspd; vz;zpf;if 

np – Jizr;RUspd; jhkpufk;gpfspd; (nky;ypaJ) Rw;Wfspd; vz;zpf;if 

 nghJthf Vw;Wkpd;khw;wpahdJ kpd;dOj;jj;ij mjpfhpg;gjw;Fk;> ,wf;F kpd;khw;wp 

kpd;dOj;jj;ij Fiwg;gjw;Fk; gad;gLfpd;wd 

 Xh; ,yl;rpa kpd;khw;wpapy; cs;sPL jpwd; kw;Wk; ntspaPL jpwd; Mfptit rkk;.  

 Vw;W kpd;khw;wp – ePz;l J}uq;fSf;F kpd;jpwid mDg;gg; gad;gLfpwJ 

 ,wf;F kpd;khw;wp – thndhyp> xypg;ngUf;fp> vf;]; fjph;f; Foha;fs;> epahd; 

tpsf;Ffs;> kpd;rhukzpfspy; gad;gLfpd;wd 

 3 fl;l ACapy; 120 bfphpapy; 3 RUs; Rw;wg;gl;bUf;Fk; 

 kpd;frpthy; cz;lhFk; kpd;djph;rpriaj; jLf;f Gtpg;gLj;Jjy; nra;aNtz;Lk; 

 kpd; cUfp (FUSE) vd;gJ Fiwe;j cUFepiy nfhz;l xU rpwpa 

cNyhfj;Jz;lhFk; 

 tPLfspy; gad;gLk; cUfp fhhPaj;jhYk;> cah;kpd;Ndhl;lq;fspy; gad;gLj;jg;gLk; 

kpd; cUf;fp jhkpuj;jhYk; nra;ag;gLfpwJ 



 fhhPa kpd; cUf;fp 5A kpd;rhuj;ijAk;> jhkpu kpd;cUf;fp 35A kpd;rhuj;ijAk; 

jhq;Fk; 

 tPl;L kpd;Rw;wpfspy; gad;gLj;jg;gLk; cUfp – gFjp %lg;gl;l cUfp 

 vyf;l;uhdpay; fUtpfspy; gad;gLk; cUfp – Kw;wpYk; %lg;gl;l cUfp  

 cUf;fp fhuzp vd;gJ – fk;gpapd; rpWk cUF kpd;Ndhl;lj;jpw;Fk;> ghJfhg;G 

tuk;Gf;Fk;> ,ilNa cs;s jfT MFk;. ,jd; kjpg;G vg;NghJk; 1 – I tpl 

mjpfk; 

kpd;Ndhl;lk; tpisT 

1 nghUj;J nfhs;sf; $baJ 

5-10 nky;ypa mjph;r;rp 

100f;F Nky; ,wg;G  
 

 kpd;Ndhl;lk; kdpjidf; nfhy;tjpy;iy. cah;kpd; mOj;jNk nfhy;Yk; 

 kpd;tpirf;NfhLfSf;F nrq;Fj;jhf XuyF gug;gpy; cs;s tpirf;NfhLfs; 

vz;zpf;if – kpd;Gy typikf;F Neh;j;jftpy; ,Uf;Fk; 

 flj;jp xd;wpd; kpd;jil rhh;e;Js;s fhuzp – flj;jpg;nghUs; kw;Wk; ghpkhzq;fs;  

 xU flj;jpapy; Vw;gLk; ntg;gk; -- kpd;Ndhl;lj;jpd; ,Ukbf;F Neh;j;jftpy; 

,Uf;Fk; 

 xU Fjpiuj;jpwd; 746 thl; 

 kpd;gF nghUs;fs; nghJthf ,Uf;Fk; epiy – jputq;fs; 

 kpd;G+r;R nra;ag;glNtz;ba nghUs; itf;fg;gLk; ,lk; - Nfj;NjhL 

 gutyhfg; gad;gLj;jg;gLk; Kjd;ik kpd;fyk; -- gir kpd;fyk; 

 kpd;fhe;jq;fspd; mbg;gilf;Nfhl;ghL – kpd;Ndhl;lj;jpd; fhe;j tpisT 

 fhy;tdh kPl;lhpy; Vw;gLk; tpyfy; ,jw;F Neh;jftpypUf;Fk; - kpd;Ndhl;lk; 

 xU kpd;Rw;wpy; J}z;lg;gLk; kpd;dpaf;Ftpir fhe;jg;gha khw;WtPjj;Jf;F – 

Neh;j;jtpy; ,Uf;Fk; 

 kpd;Gyk; xU ntf;lhh; msTU MFk;. kpd;dOj;jk; ];Nfyhh; msTU MFk; 

 epf;fy; - FNuhkpa cNyhf fyit – epf;Nuhk; vdg;gLk; 

 xU fhy;tdh kPl;lh; mk;kPl;luhf khw;wg;gl Fiwe;j kpd;jilia gf;f ,izg;gpy; 

khw;w Ntz;Lk;. 

 J}z;L kpd;Ndhl;lj;jpd; jpir mijj; Njhw;Wtpf;Fk; kpd;Ndhl;lj;jpd; vjph; 

jpirapy; ,Uf;Fk; 



11. mZ mikg;G 

 GNuhl;lidf; fz;Lgpbj;jth; - Nfhy;l;];Bd; 

 epA+l;uhidf; fz;Lgpbj;jth; - rhl;tpf; 

 vnyf;l;uhidf; fz;Lgpbj;jth; - N[. N[. jhk;rd;, 

 vnyf;l;uhid vjph;kpd;tha; fjph;fs; vd miof;fpNwhk; 

 GNuhl;lhd;fs;> fhy;tha; fjph;fs; my;yJ Neh;kpd;tha; fjph;fs; vdg;gLk; 

 vnyf;l;uhd; - vjph;kpd;Rik cilait. mZtpd; cl;fUtpw;F ntspg;gFjpapy; 

cs;sd 

 GNuhl;lhd; -- Neh;kpd;Rik cilait 

 epA+l;uhd; -- eLepiy jd;ik cilait 

 cl;fUtpy; GNuhl;lhDk; epA+l;uhDk; fhzg;gLk; 

 xU mZtpd; nkhj;j epiwAk; cs;s ,lk; -- cl;fU 

 xg;G epiw xg;Gkpd;Rik epiw (amu) epiw (fp.fp) 

vnyf;l;uhd; 1/1840 -1  0.00054 amu 9.108 X 10-31 

GNuhl;lhd; 1 +1 1.00727 amu 1.872 X 10-27 

epA+l;uhd; 1 0 1.00867 amu 1.675 X 10-27 

 1 mZepiw myF (amu) vd;gJ fhh;gd; mZepiwapy; 1 / 12 gFjpahFk; 

 cl;fU – Neh;kpd;RikAilaJ 

 mZ vz;. (Z) vd;gJ – xU mZtpYs;s GNuhl;lhd; my;yJ vnyf;l;uhd; 

vz;zpf;ifia Fwpf;Fk; 

 mZ epiw (A) vd;gJ – Gnuhl;lhd; kw;Wk; epA+l;uhd;fspd; nkhj;j 

vz;zpf;ifahFk;. 

 xU mZtpYs;s epA+l;uhd;fspd; vz;zpf;if = A - Z 

 xj;j mZ vz;izAk;> khWgl;l epiw vz;izAk; ngw;wpUf;Fk; xU jdpkj;jpd; 

mZf;fs; INrhNlhg;Gfs; vdg;gLk;. (my;y) xj;j Ntjpg;gz;GfisAk;> khWgl;l 

,aw;gpay; gz;GfisAk; nfhz;Ls;s jdpkq;fs; INrhNlhg;Gfs; vdg;gLk; 

 i`l;u[dpd; INrhNlhg;Gfs; - %d;W tifg;gLk; 

 mit: 1. GNuhl;bak; (1H
1) 2. bA+l;bhpak; (1H

2)  3. Bhpbak; (1H
3) 

 epA+l;uhd; ,y;yhj jdpkk; - i`l;u[d; 

 



i`l;u[dpd; INrhNlhg;Gfs;: 

gz;Gfs; GNuhl;bak; 
(i`l;u[d;)` 

bA+l;hpbak; bhpl;bak; 

vnyf;l;uhd; 1 1 1 
GNuhl;lhd; 1 1 1 
epA+l;uhd; 0 1 2 
mZ vz; 1 1 1 
epiw vz; 1 2 3 

 

jdpkk; ,izjpwd; 
i`l;u[d;> nghl;lhrpak;> 

Nrhbak; 
1 

`hy[d; (Cl, F, Br, I) 1 

Mf;rp[d;> fhy;rpak;> Zn, Mg 2 

iel;u[d;> mYkpdak; 3 
fhh;gd; 4 

 mZf;nfhs;if ntspapl;lth; - [hd; lhy;ld; 

 vnyf;l;uhd;fs;> GNuhl;lhd;fs;> X – fjph;fs; Mfpatw;iw kpd; ,wf;f Foha;fs; 

nfhz;L jahhpf;fyhk;. 

 vnyf;l;uhd;fshdJ> kpd;> ,wf;f Foha;fspd; Rtw;iwj; jhf;fp ntsph;gr;ir epw 

epd;nwhsph;jiy cUthf;FfpwJ 

 N[. N[. jhk;rd; mZkhjphp nfhs;ifg;gb> mZ vd;gJ rPuhd Neh;kpd;Rik ngw;w 

xU Nfhsk; mjpy; vnyf;l;uhd;fs; nghUe;jpAs;sd vdTk; fUjg;gLfpwJ 

 N[. N[. jhk;rdpd; mZkhjphp – cyh;e;j jpuhl;ir Gl;bq; khjphp vd 

miof;fg;gLfpwJ. 

 mZtpYs;s cl;fUitf; fz;lwpe;jth; - &jh; Nghh;L 

 &jh; Nghh;bd; mZ mikg;gpy; - epA+l;uhd; gw;wpAk;> mZtpd; epiyg;Gj;jd;ikg; 

gw;wpAk; tpsf;fg;gltpy;iy 

 mZtpd; Mw;wy; kl;l rkd;ghL 2n2 

 ePy;];Nghh; mZ mikg;ghdJ – gpshq;fpd; Fthz;lk; nfhs;ifia 

mbg;gilahff; nfhz;lJ 

 ePy;];Nghhpd; mZ mikg;G – vnyf;l;uhd;fs; ePs;tl;l ghijapy; Rw;wp 

tUtijAk;> Mw;wy; kl;lj;ijak; tpsf;FfpwJ 

 i`l;u[dpd; mZ epwkhiyia tpsf;Fk; mZ mikg;G – ePy;];Nghh; mZ 

mikg;G MFk; 



 i`l;u[d; Fthz;lk; nfhs;ifia tiuaWj;jth; - ePy;];Nghh; 

 S – Mh;gpl;lhypd; tbtk; - Nfhs tbtk; 

 P – Mh;gpl;lhypd; tbtk; - ePz;l kzp 

 khWgLk; ,izjpwd; nfhz;l jdpkq;fSf;F v.fh. – fhg;gh;> ,Uk;G> jq;fk;> 

ghjurk; 

 ,ilepiyj; jdpkq;fs; khWgLk; ,izjpwd; nfhz;lit 

 Kjy; Mw;wy; kl;lk; -- K (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 2) 

 2 – Mk; Mw;wy; kl;lk; -- L (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 8) 

 3 – Mk; Mw;wy; kl;lk; -- M (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 18) 

 4 – Mk; Mw;wy; kl;lk; -- N (mjpfgl;r vnyf;l;uhd;fs; vz;zpf;if 32) 

 cah; Mw;wy; kl;l;jpjpypUe;J Fiwe;j Mw;wy; kl;lj;jpw;F vnyf;l;uhd;fs; 

nry;Yk;NghJ Mw;wy; ckpog;gLfpwJ 

 Fiwe;j Mw;wy; kl;lj;jpypUe;J cah; Mw;wy; kl;lj;jpw;F vnyf;l;uhd;fs; 

nry;Yk;NghJ Mw;wy; cwpQ;rg;gLfpwJ 

 K – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - xd;W (s) 

 L – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - xd;W (s, p) 

 M – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - %d;W (s, p, d) 

 N – Mw;wy; kl;lj;jpd; Jiz kl;lq;fs; - ehd;F (s, p, d, f) 

 fjphpaf;fj;ijf; fz;lwpe;jth; - n`d;wp ngf;Nfhuy; 

 ,aw;if fjphpaf;fj; jdpkq;fSf;F v.fh. – Anudpak;> Njhhpak;> nghNyhdpak;> 

Nubak; 

 fpA+hp mik;ikahh; fz;lwpe;j jdpkk; - nghNyhdpak;> Nubak; 

 fjphpaf;fj;jpy; ntspaplg;gLk; kpd;Rik cila Jfs;fspd; ghij kw;Wk; 

jd;ikia mwpa cjTtJ – Nkfg;gl;lfk; 

 fjphpaf;fj;jpd; jd;ikia Muha gad;gLk; fUtp – madpahf;fy; vz;zp 

 nraw;if fjphpaf;f jdpkq;fs; -- fjphpaf;f epA+f;spaha;Lfs; my;yJ NubNah 

INrhNlhg;Gfs; vd miof;fg;gLfpd;wd 

 My;gh fjph;fspd; Kf;fpa %yk; - ANudpak; 238 

 fjphpaf;fj; jdpkq;fs; ntspapLk; Jfs;fspy; kpfg; nghpaJ – My;gh fjph;fs; 

 

 



12. mZf;fU ,aw;gpay; 

 GNuhl;lhd;fSk;> epA+l;uhd;fSk; -- epA+f;spahd;fs; vdg;gLk; 

kpd;fhe;j miyfs; 

 Clfj;jpd; Jizapd;wp gutf;$ba miyfs; - kpd;fhe;j miyfs; vdg;gLk; 

 kpd;fhe;j miyfSf;F v.fh. 1) fhkhf; fjph;fs; 2) X – fjph;fs; 3) GwCjh 

fjph;fs; 4) mfr;rptg;G fjph;fs; 5) fz;ZW fjph;fs; 6) ikf;Nuh miyfs; 7) 

NubNah miyfs;  

1. kpd;fhe;j miyfspd; Ntfk; - 𝐶 = 𝑣𝜆 

2. xspapd; jpirNtfj;jpw;fhd rkd;ghL 𝐶 = 𝑣𝜆 my;yJ 𝑉 = 𝑛𝜆 

3. midj;J kpd;fhe;j miyfSk; -- FWf;fiyfs; MFk; 

4. miyfspd; mbg;gil gz;Gfshd vjpnuhypj;jy;> tpyfy;> FWf;fPl;L tpisT> 

tpspk;G tpisT Nghd;wtw;wpw;F midj;J kpd;fhe;j miyfSk; cl;gLfpd;wd 

5. kpd;fhe;j miyfSf;F kpd;D}l;lk; ,y;iy 

 

kpd;fhe;j miyfs; miyneLf;fk; (kPl;lh;) 
mjph;ntz; 

neLf;fk; (n`h;l;];) 
fhkhf;fjph;fs; 10-10 – 10-14 3 X 1016 – 3 X 1022 

X – fjph;fs; 1 X 10-9 – 6 X 10-12 3 X 1017 – 3 X 1019 

GwCjhf;fjph;fs; 3.8 X 10-7 – 6 X 10-10 8 X 1014 – 3 X 1017 

fz;ZW xsp 7.8 X 10-7 – 3.8 X 10-7 4 X 1014 – 8 X 1014 

mfr;rptg;G fjph; 10-3 – 7.8 X 10-7 3 X 1011 – 4 X 1014 

ikf;Nuh miyfs; 3 X 10-1 – 10-3 109 – 3 X 1011 

NubNah miyfs; rpy fp. kP – 0.3 kP  rpy n`h;l;]; Kjy;  
3 X 109 Hztiu 

 

 X – fjph;fs;: 

 mjpNtf vjph;kpd; tha; fjph;fs; l q;];ld;> fhg;gh; Nghd;w cNyhfq;fis 

jhf;Fk;NghJ cUthFk; fjph;fs; - X – fjph;fs; MFk;. 

 jw;fhyj;jpy; gad;gLk; X fjph; Fohapid tbtikj;jth; - $ypl;[; 

 vYk;G> jq;fk;> fhhPak; Nghd;w nghUs;fspd; topNa X fjph;fs; CLUthJ 

 

 



gad;fs;: 

1. vYk;G KwpT rpfpr;irf;Fk;> Gw;WNeha; fl;bfis mopf;fTk;> rpy Njhy; 

Neha;fis Fzg;gLj;jTk;> X – fjph;fs; gad;gLfpd;wd 

2. ,uj;jpdf;fy;ypd; juk; mwpaTk;> nld;dp]; ge;Jfs; kw;Wk; ug;gh; ge;Jfspd; 

FiwghLfis fz;lwpaTk;> cNyhf thh;g;Gfs; kw;Wk; cNyhf ,izg;Gfspy; 

Vw;gLk; tphpry;fis fz;lwpaTk; X fjph;fs; gad;gLfpwJ. 

3. Fw;wq;fis Jg;gwpaTk;> gbfq;fspd; cs;sikg;G kw;Wk; fhpk %yf;$Wfspd; 

mikg;GfisAk; mwpa X fjph;fs; gad;gLfpwJ 

4. fs;s &gha; Nehl;Lfis fz;lwpaTk;> Nghypg;gj;jpuq;fs; jahhpj;jiy 

fz;lwpaTk; X fjph;fs; gad;gLfpwJ 

mfr;rptg;Gf; fjph;fs; 

 kdpj clypypUe;J ntspaplg;gLk; mfr;rptg;G fjph;fspd; msT – 1 / 10 

kp.kPypUe;J 1 / 100 kp. kP. 

 ,Ul;by; ghk;Gfs;> mfr;rptg;Gf; fjph;fsi gad;gLj;jp jdJ ,iuia Njbf; 

nfhs;fpd;wd 

 gad;fs;: 

1. fhw;W> %Lgdp ,tw;iw fle;J glk; vLf;fTk;> ,uj;jf;Foha;fis tphptilar; 

nra;J ,uj;j Xl;lj;ij mjpfhpf;fTk;> jirfspYk;> vYk;G ,izg;GfspYk; 

Vw;gLk; typia ePf;fTk;> %yf;$Wfspd; tbtikg;ig fz;lwpaTk;> 

mfr;rptg;G fjph;fs; gad;gLfpd;wd 

2. ngapz;l; G+r;Rfis Fiwe;j Neuj;jpy; cyu itf;fTk;> GtpapYs;s ePh; 

%yq;fis fz;lwpaTk;> nraw;if Nfhs;fspypUe;J Gtpapd; thdpiyia glk; 

gpbf;fTk; Neha;tha;g;gl;l gaph;fis fz;lwpaTk; mfr;rptg;G fjph;fs; 

gad;gLfpd;wd 

ikf;Nuh miyfs;: 

 ikf;Nuh miyfis cw;gj;jp nra;Ak; %yfq;fs; -- ikf;Nuh miy mLg;G> 
khf;dl;uhd;> fpsp];l;uhd;> ,aq;F miyFoha; 

 gad;fs;: 

1. nraw;iff;Nfhs; njhiyj; njhlh;gpYk;> uhlhh; rhjdq;fspYk; gad;gLfpwJ 
2. jhdpaf;fplq;Ffspy; G+r;rpfis mopf;fTk;> czit ghf;Bhpaq;fspypUe;J 

ghJfhf;fTk;> NubNah thdpay; JiwapYk;> mZ %yf;$Wfspd; fl;likg;G 
mwpaTk; gad;gLfpwJ 



NubNah miyfs;: 

 ngUk miyePsk; nfhz;l kpd;fhe;j miyfs; -- NubNah miyfs; MFk; 

 tpz;kPd;fSk;> tpz;kPd; jpus;fSk; NubNah miyfis cUthf;Ffpd;wd 

 gad;fs;: 

 NubNah miyfs; -- NubNah> njhiyf;fhl;rp> nra;jp njhlh;G rhjdq;fspy; 

gad;gLfpd;wd 

kpd; fhe;j 
miyfs; 

Mw;wy; neLf;fk; 
(vnyf;l;uhd; 
Nthy;l;) 

gad;fs; czh;jy; 

fhkh 
fjph;fs; 

104 – 107 1. Gw;WNeha; rpfpr;ir 
2. cNyhf FiwghL 
mwpa> 3. kUj;Jt 
$lj;jpYk;> czTf; 

$lj;jpYk; Ez;fpUkpfis 
mfw;w 

1. xspg;gl jfL> 
2. nfa;fh; Ky;yh 
Foha; %yk; 

X – fjph;fs; 103 – 105 1. Njhy; Neha; rpfpr;ir 2. 
vYk;G Kwpit fz;lwpa 

1. xspg;gl jfL> 
2. xspj;jpiu 

%yk; 

U – V 
fjph;fs; 

10 – 103 1. Njhypy; Vw;gLk; 
khw;wq;fis Fzg;gLj;j 2. 

Jzp Jitj;jypy; 
ntz;ikahf;f 

gad;gLj;Jk; J}s;> 3. 
fs;s Nehl;Lfis 

fz;lwpa  

1. xspg;gl jfL 
2. Xspkpd; 
fyd;fs; 3. 
xspUk; 

Ntjpg;nghUs; 

fz;ZW xsp 1 – 10 1. xspg;glk;> 2. Xspr; 
Nrh;f;if> jhtu tsh;r;rp 

1. xspg;glr;RUs; 
2. Xspkpd;fyk; 

mfr;rptg;G 
fjph;fs; 

10-2 – 1 1. ,uj;j Xl;lj;ij 
mjpfhpf;f 

1. jdptif 
Nghl;Nlh gpypk;> 
2. Njhy;> 3. 
Fiwf;flj;jp 

fUtpfs;> 4. Xsp 
rhh;e;j kpd;jil 

ikf;Nuh 
miyfs; 

10-5 – 10-3  1. ikf;Nuh miy mLg;G 
2. ikf;Nuh miy nra;jp 
njhlh;G ,izg;Gfs; 

1. ikf;Nuh miy 
Vw;gpfs; 

 

 



 

NubNah 
miyfs; 

10-11 – 10-6 1. NubNah xypgug;G 2. 
njhiyf;fhl;rp> 

nraw;iff;Nfhs; njhlh;G> 
3. fg;gy; tpkhdq;fisf; 
fz;lwpAk; uhlhh; mikg;G> 

4. NubNah thdpay; 

1. cNyhf 
Vhpay;fs;> 2. 
,irTW 

vnyf;l;uhdpf; 
Rw;Wfs; 

fjphpaf;fk;: 

 fjphpafj;ijf; fz;lwpe;jth; - n`d;wp ngf;nfhuy; 

 fjphpaf;f Ma;T Nkw;nfhz;lth;fs; -- Nklk; fpA+hp kw;Wk; mtuJ fzth; gpahp 

fpA+hp kw;Wk; &jh;Nghh;L MfpNahh; 

 mZ vil 206f;F Nky; nfhz;l jdpkq;fs; -- ANudpak;> nghNyhdpak;> Nubak;> 

Njhhpak; 

fjphpaf;f Nrhjid: 

 fjphpaf;f Nrhjidapy; ,lJGwk; tpyFtJ – My;gh fjph;fs; 

 fjphpaf;f Nrhjidapy; tyJGwk; tpyFtJ – gPl;lh fjph;fs; 

 fjphpaf;f Nrhjidapy; Neuhf nry;tJ – fhkh fjph;fs; 

gz;G α - fjph;fs; β - fjph;fs; fhkh fjph;fs; 

jd;ik P̀ypaj;jpd; 
(2H4) cl;fUf;fs; 

tpiue;J nry;Yk; 
vnyf;l;luhd;fs; 

mjpf mjph;ntz;> 
Fiwe;j miyePsk;> 
nfhz;l kpd;fhe;j 

fjph;tPr;Rfs; 
kpd;D}l;lk; Neh; kpd;D}l;lk; vjph; kpd;D}l;lk; kpd;D}l;lkw;wit 
jpirNtfk; 1.4 X 107 kP/tp Kjy; 

2.2 X 107 kP/tp 
99% xspapd; 
jpirNtfk; 

Xspapd; jpirNtfk; 
(3 X 108 kP/tp) 

madpahf;Fk; 
Mw;wy; 

ngUk; α - fjpiu tpl 
FiwT 

rpWkk; 

CLUt jpwd; rpWkk; α - tpl mjpfk; ngUkk; X – rayI 
tpl mjpfk; Vnddpy; 
X-fjpiu tpl ,jd; 
miyePsk; FiwT 

kpd;fhe;jg; 
Gy tpisT 

tpyfyilfpd;wd tpyfyilfpd;wd tpyfyilfpd;wd 

czh;jy; 1. Nghl;Nlhgpypk; 
2. Kfpy; fyk; 

3. nfa;yh; - Ky;yh; 

1. Nghl;Nlhgpypk; 
2. Kfpy; fyk; 

3. nfa;yh;-Ky;yh; 

1. Nghl;Nlhgpypk; 
2. Kfpy; fyk; 

3. nfa;yh;-Ky;yh; 
 



 nraw;if fjphpafj;ij fz;lwpe;jth;fs; -- fpA+hp> N[hypal; 

 J}z;lg;gl;l fjphpaf;fk; -- NubNah INrhNlhg;Gfs; vdg;gLk; 

NubNah INrhNlhg;Gfs; gad;fs; 

NubNah gh];gu]; jhtuq;fs; cl;nfhs;Sk; cuq;fspd; msit 

mwpa 

fhkh fjph;fs; nky;ypa jhs;fs; my;yJ vf;F jfLfspd; 

jbkidf; fhz 

Nrhbak; - 24 (m) GNuhkpd; - 82  Fohapy; nry;Yk; gha;nghUs; ghAk; tPjk; 

fzf;fpl 

NubNah fhh;gd; C14 Gijgbtq;fs;> ghiwfs;> Gtpapd; tajwpa 

Nfhghy;l; - 60  Gw;WNeha; rpfpr;ir 

mNahbd; - 131 ijuha; Rug;gp rpfpr;ir> %isapy; Njhd;Wk; 

fl;bfspd; ,lj;ij fz;lwpa 

Nrhbak; - 24  ,jak; nray;gLk; jpwdwpa 

,Uk;G – 59 ,uj;jNrhifia Fzg;gLj;j 

gh];gu]; - 32> ];uhd;rpak; - 90 Njhy; Gw;WNeha; Fzg;gLj;j 

Bhpbak;> fhh;gd; - 14 caphpay; %yf;$Wfis fz;lwpa 

 

 ,ja Ng];Nkf;fh; fUtpf;F Mw;wy; mspf;f gad;gLk; kpd;fyk; -- mZf;fU 

kpd;fyk; 

 fjphpaf;fj; jdpkk; α - Jfs;fis ckpo;e;jhy;> mj;jdpkj;jpd; mZ vz;. 2 

FiwAk;> epiw vz;. 4 FiwAk; 

92U238  90Th234 + 2He4 

 ANudpa mZf;fU gpstpd;NghJ 200 Mev Mw;wy; ntspg;gLfpwJ 

 1 fpuhk; ANudpak; mZf;fU gpstpw;F cl;gLk; NghJ 5.128 X 1023 Mev Mw;wy; 

ntspg;gLfpwJ. ,J 2.26 X 104 fpNyh thl; kzp Mw;wYf;Fr; rkk; 

 fjphpaf;fj; jdpkk; β - Jfs; ckpo;e;jhy;> mj;jdpkj;jpd; mZ vz; xd;W 

mjpfhpf;Fk;> epiw vz; khWjy; Vw;gLtjpy;iy 

 fjphpaf;fj;jdpkk; fhkh fjph;fis ckpo;e;jhy;> mj;jdpkj;jpd; mjd; mZ 

vz;zpNyh epiw vz;zpNyh khw;wkpy;iy. mZf;fUtpd; Mw;wy; kl;lq;fspy; 

khw;wk; Vw;gLk; 

 mZf;fU gpsit fz;lwpe;jth; -- Ml;Nlh`hd; ];l;uh];khd; 



 mZFz;L jhahhpf;fg;gLk; jj;Jtk; -- mZf;fU gpsT 

 i`l;u[d; Fz;L jahhpf;fg;gLk; jj;Jtk; -- mZf;fU ,izT 

 Id;];Bd; epiw Mw;wy; rkd;ghL E = mc2 

 mZepiwapd; myF = a.m.u. 

 1 a.m.u. = 931 Mev 

 Mev vd;gJ kpy;ypad; vnyf;l;uhd; Nthy;l; MFk; 

mZf;fU ciy: 

 ,aw;ifapy; fpilf;Fk; ANudpaj;jpy; mjpfk; fhzg;gLtJ U238 (99.28%) 

 nrwpT+l;lg;gl;l ANudpak; vd miof;fg;gLtJ – U235 vdg;gLk; 

 mZf;fU ciyapy; gad;gLj;;jg;gLk; jzpg;ghd;fs; -- fpuhigl;> nghpypak;> fdePh; 

(D2O), nghpypak; Mf;irL 

 mZf;fU ciyapy; gad;gLj;jg;gLk; fl;Lg;gLj;Jk; fopfs; -- fhl;kpak;> Nghuhd;> 

my;yJ N`g;dpak; 

 mZf;fU ciyapy; gad;gLj;jg;gLk; Fsph;tpg;ghd;fs; - rhjhuzePh;> fdePh; (D2O),  

fhw;W> fhh;gd;il Mf;irL> P̀ypak;> jput Nrhbak; 

mZf;fU ,izT: 

 mZf;fU ,iztpy; ,U bA+l;hpak; mZf;fUf;fs; ,ize;J xU P̀ypak; 

mZf;fUthf khWk; NghJ ntspg;gLk; Mw;wy; E = 23.84 Mev 

 mZf;fU ,izT nfhs;ifia ntspapl;lth; - ngj;Nj 

 #hpadpYk;> tpz;kPd;fspYk; Vw;gLk; Mw;wYf;F fhuzk; - mZf;fU ,izT 

 #hpaid tpl mjpf ntg;gepiyapy; cs;s tpz;kPd;fs; jq;fSf;Fj; Njitahd 

Mw;wiy fhh;gd; - iel;u[d; Row;rp %yk; ngWfpd;wd 

 #hpaidtpl Fiwe;j ntg;gepiyapYs;s tpz;kPd;fs; jq;fSf;Fj; Njitahd 

Mw;wiy GNuhl;lhd; - GNuhl;lhd; Row;rp %yk; ngWfpd;wd 

 mZf;fU ,izitg; gad;gLj;Jtjd; ed;ikfs;: 

1. Njitahd vhpnghUs;fshd i`l;u[d;> bA+l;hpak;> ypj;jpak; Nghd;w 

mZf;fUf;fs; kpFe;j mstpy; flypy; fpilf;fpd;wd 

2. mZf;fU ,iztpy; fopTg;nghUs;fs cUthtjpy;iy 

 mZf;fU gpsT %yk; Xh; mZf;fU Jfspd; %yk; fpilf;Fk; ruhrhp Mw;wy; -- 

0.850 Mev 

 



 mZf;fU ,izT %yk; Xh; mZf;fU Jfspd; %yk; fpilf;Fk; ruhrhp Mw;wy; -

- 6.75 Mev 

 fjph;tPr;rpd; myF – uhz;l;[d; MFk; 

 xU fpNyh fpuhk; fhw;wpy; 1.61 X 1015 madp ,izfis cz;lhf;ff;$ba 

fjph;tPr;R XuyF uhz;l;[d; MFk; 

 ,e;jpahtpy; Kjy; mZf;fU Mw;wy; jpl;lj;ij cUthf;fpath; - N`hkpghgh  

 ghgh mZ Muha;r;rp ikak; cs;s ,lk; - buhk;Ng 

 ghgh mZ Muha;r;rp ikaj;jpy; fhzg;gLk; Muha;r;rp ciyfs; -- mg;ruh> rpu];> 

n[hpypdh> G+h;zpkh> JUth 

 X – fjph;fs; fhy;rpak; topNa CLUthJ 

 fjphpafj;jpd; %yk; xU NubNa INrhNlhg;ghdJ jdJ njhlf;f epiwapypUe;J 

rhpghjp epiwahf khWtjw;F “miuMAl;fhyk;” vd;W ngah; 

 fhh;gdpd; miu Mal;fhyk; -- 5730 Mz;Lfs; 

 cyfpy; kpfg;goikahd ghiwfs; fhzg;gLk; ,lk; - tl fdlh 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




