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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

2007 Mk; Mz;L eilKiwapypUe;j cs;slf;fj;ij mbg;gilahff; nfhz;l

ghltpjhdj;ij etPdg;gLj;jp> Njrpa fy;tp epWtfk;> Muk;g> ,ilepiy fy;tpg;gug;Gfspd;

vl;L tUl Row;rp Kiwahd> Gjpa Njrpakl;lg; ghltpjhdj;jpd; Kjy;ghfj;jpid

mwpKfg;gLj;jpaJ. Njrpa fy;tp Mizf;FOtpdhy; Kd;nkhopag;gl;l Njrpa fy;tp

,yf;Ffis mbg;gil Nehf;fhff; nfhz;L> ,J nraw;gLj;jg;gl;lJld; nghJj;

Nju;r;rpfis tpUj;jp nra;J te;jJ.

gy;NtWgl;l fy;tpahsu;fshy; Nkw;nfhs;sg;gl;l Ma;TfspdJk;> fUj;Jf;fspdJk;

nghUj;jg;ghl;Lld; gFj;jwpT thjj;jpid mbg;gilahff; nfhz;L ghltpjhdk;

eilKiwg;gLj;jg;gl;lJ. mjd; njhlu;r;rpahfg; ghltpjhdr; Row;rpapd; ,uz;lhk;

ghfk; 2015 Mk; Mz;by; ,Ue;J fy;tp Kiwapy; mwpKfg;gLj;jg;gl;L tUfpd;wJ.

,e;jg; gFj;jwpTthj eilKiwapd; fil epiyapy; ,Ue;J cau;epiy tiu midj;Jg;

ghlq;fspYk; xOq;FgLj;jg;gl;l Kiwapy; Nju;r;rpfis tsu;j;njLg;g jw;fhf> fPopUe;J

Nky;Nehf;fpa eilKiwg;gLj;jg;gLk; mZFKiw gad;gLj;jg; gLfpwJ. xNu ghlj;jpd;

cs;slf;fj;jpid Vida ghlq;fspYk; kPz;Lk; ghtpg;g jidf; Fiwg;gjw;fhfTk;>

ghlj;jpd; Nehf;fq;fis kl;Lg;gLj;Jtjw;fhfTk;> nraw;gLj;jf;$bajhd khztu; ikag;

ghltpjhdk; xd;iw cUthf;Fk; Nehf;fpYk; fpilahd xUq;fpizg;ghdJ nraw;gl;L

tUfpd;wJ.

Mrpupau;fspw;F> mtu;fsJ tFg;giwf; fw;gpj;jy;fis topg;gLj;Jtjw;F mtrpakhd

topfhl;Ljy;fis toq;Ftjw;fhfTk;> jq;fisf; fw;wy; - fw;gpj;jy; nraw;ghLfspy;

nghUj;jg;ghl;Lld; <LgLj;jpf;nfhs;tjw;fhfTk;> tFg;giw mstPLfisAk;

kjpg;gPLfisAk; nghUj;jkhfg; gad;gLj;jpf; nfhs;tjid Nehf;fkhff; nfhz;L Gjpa

Mrpupau; topfhl;b E}y;fs; mwpKfg;gLj;jg;gLfpwJ. ,e;j topfhl;b E}y;fs;> Mrpupaiu

xU nghUj;jg;ghLila Mrpupauhf tFg;giwapy; nraw;gl itf;fpd;wJ. ,e;j topfhl;b

E}y;fspD}lhf> Mrpupau;fs; jq;fs; khztu;fspd; Nju;r;rpfis tsu;j;njLf;fj; Njitahd

ju cs;sPLfisAk;> nraw;ghLfisAk; jhq;fshfNt njupe;njLf;Fk; Rje;jpuj;jpidAk;

ngw;Wf;nfhs;fpd;wdu;. tpje;Jiuf;fg;gl;l ghlg; gug;Gf;fspd; ghupa Rikfs; ,y;yh

njhopf;fg;gLfpwJ. Mjyhy;> ,g;Gjpa Mrpupau; topfhl;b E}y;fs; KOg;gad;ghL

cilaitahtjw;F> fy;tp ntspaPl;lhsu;fspdhy; ntspaplg;gLk; tpje;Jiuf;fg;gl;l

ghl E}y;fspd; cr;rg;gad;ghl;bidg; ngw;Wf; nfhs;tJ mtrpakhfpd;wJ. ,g;Gjpa

gFj;jwpTthj ghltpjhdj;jpdJk;> Gjpa Mrpupa topfhl;b E}y;fs;> Gjpa ghlE}y;fspdJk;

mbg;gilf; Fwpf;Nfhs;> khztu;fis Mrpupa ikaf;fy;tpapypUe;J tpLtpj;J>

nraw;ghLfSld; $ba khztu; ikaf;fy;tpapid eilKiwg;gLj;jf;$ba fy;tp

Kiwikapdhy;> g+Nfhs njhopy; re;ijfSf;Fj; Njitahd Nju;r;rpfSk; jpwd;fSk;

kpf;f kdpj tsj;jpid toq;ff;$ba khztu;fspd; vz;zpf;ifapid tpUj;jp nra;af;

$bajhapUj;jNyahFk;. ,e;jr; re;ju;g;gj;jpy; ,e;epWtfg; Nguitapd; mq;fj;jtu;fSf;Fk;>

fy;tp mYty;fs; rigapd; mq;fj;jtu;fSf;Fk;> ,t;thrpupau; topfhl;b E}y;fspd;

cUthf;fj;jpw;Fg; gq;fspg;Gr; nra;j tsthsu;fSf;Fk; kw;Wk; ,t;Taupa Nehf;fj;jpw;fhf

mu;g;gzpg;Gld; gzpahw;wpa midtUf;Fk; vdJ ed;wpfisAk; tho;j;Jf;fisAk;

njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp (jpUkjp) up. V. Mu;. N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.
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gpujpg; gzpg;ghsu; ehafk; mtu;fspd;; nra;jp

fle;j fhyj;jpypUe;J fy;tpahdJ njhlu;r;rpahd khw;wq;fspw;F cl;gl;L te;jNjhL

njhlu;e;J Kd;NdwpAk; tUfpd;wJ. mz;kpj;j tUlq;fspy;> ,k;khw;wq;fs; kpfTk;

Jupjkile;Js;sd. fle;j ,U jrhg;gjq;fs; fw;gpj;jy; Kiwfs;> njhopy;El;gf;

fUtpfspd; ghtid kw;Wk; mwpT cw;gj;jpj; Jiwapy; xU ghupa tsu;r;rpiaf;

fz;Ls;sd.

mjw;Nfw;g> Njrpa fy;tp epWtfKk; 2015 Mk; Mz;L fy;tpr; rPu;jpUj;jj;jpw;F

,zq;fg; nghUj;jkhd kw;Wk; Neuj;jpw;Nfw;w gbfis vLj;J tUfpd;wJ.

kpf;f kfpo;r;rpAld;> cyfshtpa ghlg;gug;gpy; Vw;gl;l khw;wj;ij Koikahf

Muha;e;jjd; mbg;gilapy;> cs;@u; khztiu ikag;gLj;jpa fw;wy;-fw;gpj;jy;

mZFKiwf;F ,izthf jpl;lkplg;gl;l ,g;Gjpa Mrpupau; topfhl;Ljiy

ghlrhiy mikg;gpy; topfhl;bfshf Nrit toq;Fk; Mrpupau;fshd cq;fsplk;

toq;Ffpd;Nwhk;.

,t;tifahd topfhl;biag; gad;gLj;jp cq;fshy; kpfg; ngupa gq;fspg;gpid

toq;fKbAk; vd;w ek;gpf;ifapy; ,J toq;fg;gLfpd;wJ.

vJ vg;gbapUg;gpDk; ,t; Mrpupau; topfhl;bahdJ tFg;Gf; fw;gpj;jy; - fw;wy;

nrad;Kiwapy; NghJkhdsT Jizapid toq;Fk; vd;gjpy; re;Njfk; ,y;iy.

NkYk;> Mrpupauhdtu; etPd tsq;fisj; njupTnra;tjpYk; ,g;Gj;jfj;jpy; jug;gl;l

topfhl;Ljy;fisg; gpd;gw;WtjpYk; xU fl;likf;fg;gl;l mZFKiwAld; tFg;gpy;

xU rpwe;j fl;Lg;ghl;ilf; nfhz;bUg;gu;.

,e;j Mrpupau; topfhl;bahdJ fy;tpj; JiwapYs;s jpwikahd kw;Wk; risf;fhj

ghl Mrpupau;fs; kw;Wk; fy;tpahsu;fspd; mu;g;gzpg;gpd; ntspg;ghlhFk;.

,f;fy;tp Kiwikapd; tsu;r;rpf;fhf Nkw;nfhs;sg;gl;l eltbf;iff;fhd vdJ

cskhu;e;j ghuhl;Ljiy ntspg;gLj;JtJld;> ,j;Jiwapy; ,t; Mtzj;ij xU

milahskhf khw;Wtjpy; cq;fspd; mwpT kw;Wk; Mw;wypid toq;fpa cq;fspw;F

vdJ kdkhu;e;j ed;wpfisj; njuptpj;Jf; nfhs;fpd;Nwd;.

M. F. S. P. [atu;j;jd
gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;gg; gPlk;

Njrpa fy;tp epWtfk;

kfufk.
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fiyj;jpl;lf; FO

topfhl;Ljy; : fy;tprhu; mYty;fs; rig

Njrpa fy;tp epWtfk;

MNyhridAk; Nkw;ghu;itAk; : jpU. M. F. S. P. [atu;j;jd
gpujpg; gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.

Nkw;ghu;it : jpU. R. S. J. P. cLg;NghWt

gzpg;ghsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

ghlj; jiyikj;Jtk; : jpU.  P. kytpg ;gj;jpud

  rpNu\;l tpupTiuahsu;;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

cs;sf tsg;gq;fhw;Wif : jpU. P. kytpg;gj;jpud

rpNu\;l tpupTiuahsu;;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

jpUkjp. M. R. P. I. J. Nfuj;

cjtp tpupTiuahsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

nry;tp. R. A. mkurpq;f

cjtp tpupTiuahsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

 jpU. M. L. S. gpajp]

cjtp tpupTiuahsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

ghltpjhd FO cWg;gpdu;fs;:

jpU. R .S. J. P. cLg;NghWt - gzpg;ghsu;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

jpU. P. kytpg;gj;jpud - rpNu\;l tpupTiuahsu;;> tpQ;Qhdj;Jiw>

Njrpa fy;tp epWtfk;.

Nguhrpupau;. T. R. Mupauj;jpd - nfhOk;Gg; gy;fiyf;fofk;

Nguhrpupau. J. C. N. ,uhN[e;jpud; - ,yq;if jpwe;j gy;fiyf;fofk;

Nguhrpupau;. S. R. D. Nuh]h - nfhOk;Gg; gy;fiyf;fofk;

Nguhrpupau;. W. A. ju;kuj;jpd - UFZ gy;fiyf;fofk;

jpU. M. N. R. gj;krpwp - gzpg;ghsu; ehafk;>

ePbj;J epiyf;Fk; rf;jp mjpfhurig

jpU.M. P. tpGyNrdh - gzpg;ghsu;> tpQ;Qhdg;gpupT> fy;tp mikr;R

jpUkjp. S. re;jpkh B nrha;]h - cjtp Mizahsu;>

fy;tp ntspaPl;Lj; jpizf;fsk;.

jpU.P. tpf;ukNrfu - rpNu\;l Mrpupau;>

ngsj;j kfspu; tpj;jpahyak;> fy;fp].
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ntspthup tsg;gq;fhw;Wif:

fyhepjp. P. W. S. K. gz;lhudhaf;f - Nguhnjdpahg; gy;fiyf;fofk;

fyhepjp. M. K. n[ahde;j - nfhOk;Gg; gy;fiyf;fofk;

fyhepjp. D. D. N. B. lah - nfhOk;Gg; gy;fiyf;fofk;

fyhepjp. A. A. P. Gl;bf - UFD gy;fiyf;fofk;

jpU. W. A. D. ,uj;jpd#upa - Xa;Tngw;w rpNu\;l nraw;wpl;l mjpfhup

Njrpa fy;tp epWtfk;

jpU. S. M. rYhtld - Xa;Tngw;w cjtpf; fy;tpg;gzpg;ghsu;

jpU. V. P. K. Rkjpghy - Mrpupa MNyhrfu;>

tyaf; fy;tpg; gzpkid> ty];Ks;s.

jpU. B. A. jpyful;d - Xa;Tngw;w rpNu\;l nraw;wpl;l mjpfhup

Njrpa fy;tp epWtfk;

jpU. H. S. K. tp[ajpyf - Xa;Tepiy SLES-I

jpU. D. S. tpjhdhr;rp - Xa;Tngw;w rpNu\;l nraw;wpl;l mjpfhup

Njrpa fy;tp epWtfk;

jpU.P. tpf;ukNrfu - rpNu\;l Mrpupau; [S.L.T.S]
ngsj;j kfspu; tpj;jpahyak;> fy;fp].

jpU. fpj;rpwp B. A. tpjhud - rpNu\;u Mrpupau; [S.L.T.S]
,uh[rpq;f kj;jpa fy;Yhup> Utd;tpy.

jpU. M. D. G. nrdjPu - rpNu\;l Mrpupau;[S.L.T.S]
kfpe;j kj;jpa kfhtpj;jpahyak;>

mfytj;j.

jpU. W. M. S. D. ntd;lNfhd; - rpNu\;u Mrpupau; [S.L.T.S]
kypaNjth fy;Yhup> FUehfy.

jpU. S. P. jp\dhaf;fh - rpNu\;l Mrpupau; [S.L.T.S]
Nuhay; fy;Yhup> nfhOk;G.

jpU. W. S. M. G. J. S. ngu;dhe;J - rpNu\;l Mrpupau; [S.L.T.S]
Nuhay; fy;Yhup> nfhOk;G.

jpU. K. G. epkhy; ngNuuh - rpNu\;l Mrpupau; [S.L.T.S]
kfhdhkh fy;Yhup > nfhOk;G.
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nkhopr; nrk;ikahf;fk; : jpU. j. Kj;Jf;Fkhurhkp

Xa;Tngw;w mjpgu;>

nfhOk;G ,e;Jf; fy;Y}up>

nfhOk;G - 4

Kd;ml;ilAk; fzpdpahf;fKk; : nry;tp. fkyNtzp fe;ijah>

Njrpa fy;tp epWtfk;.

mDruiz : jpUkjp. gj;kh tPutu;j;jd>

njhopy;El;g cjtpahsu;

Njrpa fy;tp epWtfk;.

jpU. kq;fs nty;gpl;ba>

njhopy;El;g cjtpahsu;

Njrpa fy;tp epWtfk;.

jpU.wQ;rpj; jatd;r>

cjtpahsu;>

Njrpa fy;tp epWtfk;.
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myF 1 - mstPL

Nju;r;rp 1 : - Kiwikahd Njly;fSf;fhfg; ngsjpftpaypd; gupNrhjid

uPjpahd> fzpjuPjpahd rl;lfq;fisAk; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 1.1 : - ngsjpftpaypd; tpahgfj;ijAk;> NjlYf;fhd tpQ;Qhd

Kiwikia vt;thW gad;gLj;jyhk; vd;gijAk; Muha;thu;.

ghlNtisfs; :- 02

fw;ww;NgWfs; :-  rf;jp> rf;jp njhlu;ghfr; rlg;nghUs;fspd; elj;ij kw;Wk; rf;jp

epiykhw;wk; Mfpad gw;wpa fw;ifNa ngsjpftpay; vd

tpsf;Fthh;.

 ngsjpftpayhdJ mbg;gilj; Jzpf;iffspypUe;J mfpyj;jpd;

ghupa fl;likg;Gfs; kPJ fUj;J}d;wr; nra;Ak; ghlk; vd tptupg;ghh;.

 md;whl tho;f;ifapy; eilngWk; ,aw;ifj; Njhw;wg;ghLfspypUe;J

ngsjpftpaw; jj;Jtq;fis vt;thW gad;gLj;JtJ gw;wp tpsq;fpf;

nfhs;thu;.

 Gjpa njhopy; El;gtpay; ngsjpftpaiy vt;thW gpuNahfpf;fyhk;

vd;gijf; fPo;tUk; jiyg;Gfs; %yk; tpupj;Jf; $Wthh;.

 Nghf;Ftuj;J

 njhlu;ghly;

 rf;jp cw;gj;jp kw;Wk; rf;jpg;gad;ghL

 kUj;Jtk;

 Gtp kw;Wk; mz;lntsp Ma;Tfs;

 tpQ;Qhd Ma;e;jwpjYf;F tpQ;QhdKiwikiag; gad;gLj;Jthh;.

 ngsjpftpaypd; tsu;r;rp> mtjhdpg;Gf;fisAk; mtw;wpdbg;gilapy;

ngwg;gl;l mDkhdq;fisAk; mbg;gilahff; nfhz;Ls;s

njd;gij Vw;Wf;nfhs;Sthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 f.ngh.j (rh.ju) tFg;gpy; fw;w gy;NtW tpQ;Qhd ghlg; gug;Gfis

kPl;L rf;jp> rf;jp njhlu;ghfr; rlg;nghUs;fspd; elj;ij kw;Wk;

rf;jp epiykhw;wk; Mfpad gw;wpa fw;ifNa ngsjpftpay; vd

xU fye;Jiuahliy elj;Jjy;.

 gpd;tUk; tplaq;fs; njhlu;ghd fye;Jiuahliy elj;Jjy;

 epA+l;ld;> Id;];ild; Nghd;w tpQ;Qhdpfspd; fz;Lgpbg;Gf;

fspdhy; ngsjpftpay; Nkk;ghL mile;Js;sJ.

 mbg;gil tpQ ;Qhd Kiwikfshfpa mtjhdpg ;G>

gupNrhjpj;jy;> mstply;> fzpj;jy; vd;gtw;iw tpQ;Qhdpfs;

jkJ fz;Lgpbg;Gf;fSf;F gad;gLj;jpdu;.
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 khdpl Njitfshd ghh;j;jy;> Nfl;ly; Nghd;wtw;Wf;F

ngsjpftpay; gq;fspg;Gr; nra;Js;sJ.

 fhyepiy khw;wk;> thdpiy khw;wk;> Gtpajpu;r;rp Vw;gly;

Nghd;w ,aw;ifj; Njhw;wg;ghLfis tpsf;Ftjpy; ngsjpftpay;

vt;thW gad;gLfpd;wJ

 Nghf;Ftuj;J> njhlu;ghly;> rf;jp cw;gj;jp kw;Wk; rf;jpg;

gad;ghL;> capupay;> kUj;Jtk;> tpQ;Qhdk;> Gtp kw;Wk;

mz;lntsp Ma;Tfs; Nghd;wtw;wpy; ngsjpftpaypd;

gpuNahfq;fs;.

 tpQ;Qhd Kiwikapy; gpujhd gbfis mwpKfk; nra;jy;.



3

Nju;r;rp kl;lk; 1.2 : - md;whl tho;f;ifj; Njitfspd;NghJk; tpQ;Qhd eilKiwr;

re ;ju ;g ;gq ;fspd;NghJk; ngsjpff ; fzpaq;fisAk;  (SI)
myFfisAk; gad;gLj;Jthu;.

ghlNtisfs; :- 04

fw;ww;NgWfs; : -  mbg;gilg; ngsjpff; fzpaq;fisAk; mtw;wpypUe;J ngwgl;l

ngsjpff; fzpaq;fisAk; fz;lwpthh;.

 nghUj;jkhd SI myFfisAk; ngWjp SI myFfisAk; gad;

gLj;Jthh;.

 myFld; my;yJ myF mw;w vz; gUkidf; nfhz;bUg;gJ

vy;yh ngsjpf fzpaq;fSf;Fk; nghUj;jkhdjhFk; vd;gij

Vw;Wf;nfhs;thh;.

 klq;FfisAk; cgklq;FfisAk; fhl;Ltjw;F Kw;Nrh;f;if

fisAk; mtw;wpd; FwpaPLfisAk; gad;gLj;Jthh;.

 nghUj;jkhd myfpw;F khw;Wthh;.

 tpQ;Qhd FwpaPLfisg; gad;gLj;Jk; mwpit ntspf;fhl;Lthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 jpzpT> ePsk;> Neuk;> kpd;Ndhl;lk;> ntg;gtpaf;fntg;gepiy> xspu;Tr;

nrwpT> gjhu;j;jj;jpd; msT vd;gd VO mbg;gilg; fzpaq;fs;

vd;gij mwpKfg;gLj;jy;.

 jsf; Nfhzk;> jpz;kf; Nfhzk; vd;gd kpifepug;Gf; fzpaq;fs;

vd;gij mwpKfg;gLj;jy;.

 cjhuzq;fisg; gad;gLj;Jtjd; %yk; vy;yhg; ngsjpf

fzpaq;fSk; myFld; my;yJ myF mw;w vz; gUkidf;

nfhz;bUg;gJ nghUj;jkhdjhFk;; vd;gij tpsf;fy;.

 jpzpT> ePsk;> Neuk; vd;gtw;wpd; mstPLfSld; njhlh;Ggl;l

tPr;Rf;fisf; $Wjy;

 mbg;gilf;  fzpaq;fspdJk;>  kpifepug;Gf;  fzpaq;fspdJk;

SI myFfisAk; FwpaPLfisAk; mwpKfg;gLj;jy;.

mbg;gil ngsjpff; fzpaq;fs;   myF  FwpaPL

jpzpT fpNyhfpuhk; kg

ePsk; kPw;wu; m

Neuk; nrf;fd; s

kpd;Ndhl;lk; mk;gpau;; A

ntg;gtpaf;f ntg;gepiy nfy;tpd; K

xspu;Tr; nrwpT fz;nlyh cd

gjhu;j;jj;jpd; msT %y; mol

jsf; Nfhzk; Miuad; rad

jpz;kf; Nfhzk; jpz;kthiuad; sr

ml;ltiz 1.1: VO mbg;gilf; fzpaq;fSk; ,uz;L kpif epug;G fzpaq;fSk;
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 gug;gsT> fdtsT> mlu;j;jp> fjp> Mu;KLfy;> tpir Nghd;wtw;iw

mbg;gilf; fzpaq;fspd; rhu;ghfg; ngw;Wf; nfhs;syhk; vd;Wk;

mtw;iwg; ngw;w ngsjpff; fzpaq;fs; vd;Wk; tpsf;fkspj;jy;.

 ngw;w myFfSf;Fupa tpNrl ngau;fisAk; mtw;wpd;

FwpaPLfisAk; mwpKfk; nra;jy;.

 f.ngh.j (rh.j) tFg;gpy; fw;w rpy ngsjpff; fzpaq;fisj; njupT

nra;J mtw;wpd; SI myFfSld; ml;ltizg;gLj;Jjy;.

 Sl myFfspd; klq;FfisAk; (multiple) cg klq;FfisAk;

(submultiples) tpsf;Fjy;. Kw;Nru;f;iff; FwpaPl;il (prefixes)
mwpKfk; nra;jy;.

       
ngw;w fzpaq;fs;

    myF

ngau;            FwpaPL

  tpir epa+l;ld; N = kg m s-2

  mKf;fk; g];fhy; Pa = kg m-1 s-2

  rf;jp> Ntiy a+y; J = kg m2 s-2

  tY thw;W W = kg m2 s-3

  kPbwd; N`l;]; Hz = s-1

  kpd;Ndw;wk; $Nyhk; C = A s

  kpd;dpaf;f tpir Nthw;W V = kg m2 s-3 A-1

  kpd;jil Xk; Ω = kg m2 s-3 A-2

  kpd;flj;J jpwd; irkd;]; S = kg-1 m-2 s3 A2

  CLGftpLe;jpwd; n`d;wp H = kg m2 s-2 A-2

  nfhs;sstk; gul; F = kg-1 m-2 s4 A2

  fhe;jg;ghak; cNtgu; Wb= kg m2 s-2 A-1

  fhe;jg;gha mlu;j;jp nl];yh T = kg s-2 A-1

ml;ltiz 1.2: rpy ngw;w fzpaq;fspd; tpNrl ngau;fSk; FwpaPLfSk;

        cgklq;Ffs;                   klq;Ffs;

ml;ltiz 1.3: klq;FfSk; cgklq;FfSk;

cgklq;F FwpaPLKw;;Nrh;f;if

10-1 nlrp (deci)     d

10-2 nrd;up (centi)     c

10-3 kpy;yp (milli)             m

10-6 ikf;Nuh(micro)     

10-9 eNdh (nano)     n

10-12 gpf;Nfh (pico)     p

10-15 ngk;Nuh(femto)     f

10-18 mw;Nuh (atto)            a

klq;F  FwpaPLKw;;Nrh;f;if

1012 nuwh (tera)     T

109 [pfh (giga)     G

106 nkfh (mega)             M

103 fpNyh(kilo)      k
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 Sl myFfs; vOJk; tpjpKiwfis mwpKfg;gLj;jy;

 Kw;Nru;f;iff; FwpaPL (prefixes) MdJ ru;tNjr myfpd;

Kd;dhy; ,U FwpaPLfSf;FkpilNa ,ilntspapd;wp

vOjg;gl Ntz;Lnkd tpsf;fkspj;jy;.

cjhuzq;fs;: mm, m

 myFfspd; klq;Ffisj; vOJk; Kiwapd; NghJ FwpaPL

fSf;fpilNa xU ,ilntsp tpl;L vOJjy;.

cjhuzk;: N m

 myF mw;w rpy ngsjpff; fzpaq;fSf;F cjhuzq;fs;

$wy;.

cjhuzq;fs;: njhlh;G mlh;j;jp> KwpTr;Rl;b

 rpy cjhuzq;fisj; njhpTnra;tJld; ,Wjpahf vt;thW

gUkDld; mjw;Nfw;w myif vOJtJ vdf;fhl;ly;

cjhuzq;fs;: 10 N, 5 m s-1
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Nju;r;rp kl;lk; 1.3 : - gu pkhzq;fisg; gad;gLj;Jtjd; %yk; ngsjpftpay;

fzpaq;fs; gw;wp Muha;thu;.

ghlNtisfs; :- 04

fw;ww;NgWfs; : - • nghwpapaypy; gad;gLj;jg;gLk; mbg;gilahd ngsjpff; fzpaq;

fspd; gupkhzq;fisf; ,dq;fhz;ghu;.

• rkd;ghLfisg; ghpkhzg;gb rupghu;g;ghh;.

• Nfhitfisg; ngw;Wf;nfhs;sg; ghpkhzq;fisg; gad;gLj;Jthh;.

• ngsjpff; fzpaq;fspd; myFfisf; fz;lwpag; gupkhzq;fisg;

gad;gLj;Jthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 jpzpT> ePsk;> kw;Wk; Neuk; Mfpatw;wpd; gupkhzq;fs; KiwNa

M, L, T vd;gij mwpKfg;gLj;jy;

 Nkw;$wpa ghpkhzq;fspy; ,Ue;J ngWjpg; ngsjpff; fzpaj;jpd;

ghpkhzq;fis fhz;gJ vt;thW vd;gij khzth;fSf;F

topfhl;ly;

 Ntfk;> Mu;KLfy; kw;Wk; tpir Nghd;w cjhuzq;fisg;

gad;gLj;jpg; ngsjpff; fzpaj;jpd; gupkhzq;fs;> myFfspd;

njhFjpapy; jq;fpapUf;ftpy;iy vd;gij tpsf;Fjy;.

 myiff; nfhz;buhj ngsjpff; fzpaq;fSf;Fg; ghpkhzq;fs;

,y;iy vd;gij tpsf;fy;. myiff; nfhz;Ls;s rpy ngsjpff;

fzpaq;fSf;Fk; ghpkhzq;fs; ,y;iy vd;gij $Wjy;.

(cjhuzk; : jsf;Nfhzk;)

 rkd;ghL xd;wpd; nry;YgbahFe; jd;ikia vt;thW gupkhz

Kiwg;gb rupghu;f;fyhk; vd;gij cjhuzq;fSld; fye;Jiu

ahLjy;.

 ghpkhzg;gFg;gha;T Kiwiag; gad;gLj;jpg; ngsjpff; fzpaq;fs;

,ilNa njhlu;Gfisg; ngWtjw;F khzth;fSf;F topfhl;ly;

(cjhuzk;: vspa Crypd; miyTfhyk;> <h;f;fg;gl;l ,iofspy;

FWf;fiyfspd; fjp Nghd;wd.)
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Nju;r;rp kl;lk; 1.4 : - mstPl;bd; tO ,optsthFk; tifapy; kpfg; nghUj;jkhd

mstPl;L cgfuzj;ijj; njupT nra ;J mst PLfisj ;

nrk;ikahfg; ngWthu;.

ghlNtisfs; :- 12

fw;ww;NgWfs; : - • md;whlr; nraw;ghLfspYk; gupNrhjidfspd;NghJk; mstPLfs;

vLj;jypd; Kf;fpaj;Jtj;ij tpgupg;ghh;.

• mstPl;L cgfuzq;fspd; ,opntz;zpf;ifiaf; fz;lwpthh;.

• mstplg; nghUj;jkhd mstPl;L cgfuzq;fisg; gad;gLj;Jthh;.

• Ntzpah; Nfhl;ghl;ilAk; Ez;khdpj; jpUFf;Nfhl;ghl;ilAk;

tpsf;Fthh;.

• Ntzpau; ,Lf;fpkhdp> efUk; EZf;Ff;fhl;b> Ez;khdp jpUFf;

fzpr;rp> Nfhskhdp> Kf;Nfhy; juhR> ehw;Nfhy; juhR> ,yj;jpudpay;

juhR> epWj;jy; kzpf;$L> epWj;jw; fbfhuk;> ,yf;ff;(Digital)

epWj;jw;fbfhuk; Mfpatw;iwg; gad;gLj;;Jthh;.

• mstPLfspy; Kiwik tO (G+r;rpatOf;fSld; Nrh;j;J)> kw;Wk;

vOkhw;WtO vd;gd vt;thW ghjpg;igr; nrYj;Jk; vd;gij

tpsf;Fthh;.

• gpd;d kw;Wk; E}w;WtPj tOf;fisf; fzpg;ghh;.

• gpd;d tOitAk; E}w;WtPj tOitAk; fzpj;jYf;fhd

Nehf;fj;ijAk; Vw;Wf; nfhs;thu;.

• Ntzpah; ,Lf;fp khdpiag; gad;gLj;jp nghs; cUis xd;wpd;

Mok;> mf> Gw Miufisj; Jzpthh;.

• Ez;khdpj;jpUFf; fzpr;rpiag; gad;gLj;jp> ehzak; xd;wpd;

jbg;igAk; tpl;lj;ijAk; Jzpthh;.

• Nfhskhdpiag; gad;gLj;jp tisT Mb/tpy;iy xd;wpd;

Nkw;gug;gpd; tistpd; Miuiaj; Jzpthh;.

• efUk; EZf;Ff;fhl;biag; gad;gLj;jp ,wg;gh; Foha; xd;wpd;

mf> Gw Miufisj; Jzpthh;.

• jug;gl;l cgfuzq;fspy; nghUj;jkhd cgfuzq;fisg;

gad;gLj;jp xOq;fhd /  xOq;fw;w tbtk; cila nghUs; xd;wpd;

mlh;j;jpiaj; Jzpthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

• cjhuzq;fisg; gad;gLj;jp mstPl;L cgfuzj;ijj; Njh;e;J

vLj;jyhdJ mstPl;bd; gUkdpYk; mjd; jd;ik jq;fpAs;sJ

vd;gij tpsf;Fjy;.

• vOkhw;W tOitAk; Kiwik tOitAk; tpsf;Fjy;
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• mstPl;L cgfuzq;fspd; ,opntz;zpf;ifiaAk; G+r;rpa

tOitAk;  tpsf;Fjy;.

• Ntzpau; ,Lf;FkhdpapdJk; Ez;khdpj; jpUFf;fzpr;rpapd;

Nfhl;ghLfis tpsf;Fjy;.

 kPw;wh; Nfhy;> Ntzpah; ,Lf;fpkhdp> Ez;khdpj; jpUFf;fzpr;rp>

Nfhskhdp> efUk; EZf;Ff;fhl;b> ,yj;jpudpay; juhR> ,yf;ff;

fbfhuk;> Kf;Nfhy; juhR kw;Wk; ehd;F Nfhy; juhR vd;gtw;iw

vt;thW gad;gLj;JtJ gw;wpr; nra;Kiw tpsf;fkspj;jy;.

 khztu;fs; gpd;tUk; nraw;ghLfspy; <Lgl topfhl;ly;.

 Xu; nky;ypa gyifj;Jz;bd; ePsk;> mfyk; kw;Wk; cauk;

Mfpad mstpLjYf;F ntt;NtW fUtpfisg; gad;gLj;jy;.

 jpzpT mstPl;Lf;F %d;W Nfhy; juhR> ehd;F Nfhy;

juhR> ,yj;jpudpay; juhR vd;gtw;iwg; gad;gLj;jy;.

 Neu mstPl;Lf;F ,yf;f epWj;jy; fbfhuj;ijg; gad;gLj;jy;.

 xt;nthU mstPl;bdJk; gpd;d tOitAk; rjtPj tOitAk;

fzpg;gpLjYk; xg;gpLjYk;


,opntzz; pf;if

gpd;dtO
mstLP

 ,opntz;zpf;ifapd; Kf;fpaj;Jtk; gw;wp typAWj;jy;.

Ma;T$lr; nraw;ghLfs;:-

mstPl;L cgfuzq;fspd; gad;ghLfs;.

 Ntzpau; ,Lf;fpkhdp

 Ez;khdpj; jpUFf;fzpr;rp

 Nfhskhdp

efUk; EZf;Ff;fhl;b



9

Nju;r;rp kl;lk; 1.5 :- re;ju;g;gj;Jf;Fg; nghUj;jkhdthW fhtpf;$l;ly;> gpupf;if

Mfpatw;iwg; gad;gLj;Jthu;.

ghlNtisfs; :- 08

fw;ww;NgWfs; : -  fhtpf;fzpaq;fSf;Fk; vz;zpf; fzpaq;fSf;Fk; ,ilapyhd

NtWghl;il mwpaTk; xt;nthd;Wf;Fk; cjhuzq;fs; juTk;

$bajhf ,Ug;ghh;.

 Nfj;jpufzpjKiwg;gb fhtpiaf; Fwpg;ghh;.

 xU jsf;fhtpfisf; $l;l> fopf;ff;$bajhf ,Ug;ghh;.

 fhtp ,izfu Kiwikiag; gad;gLj;jpr; rha;thd ,U fhtpfspd;

tpisAs; fhtpia fz;lwpthh;.

 fhtp Kf;Nfhzp Kiwikiag; gad;gLj;jp tpisAs; fhtpiaf;

fz;lwpthh;.

 fhtpg; gy;Nfhzp Kiwikiag; gad;gLj;jp tpisAs; fhtpiaf;

fz;lwpthh;.

 fhtp xd;iw xd;Wf;nfhd;W ,U nrq;Fj;jhd ,U jpirfspy;

gphpg;ghh;.

 gy tpirfs; gad;gLj;Jk; re;ju;g;gj;Jf;Fg; gjpyhf jdpNahu;

tpir gad;gLj;Jk; re;ju;g;gj;ij mwpjy; kWjiyiaAk; mwpjy;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 fhtpf;fzpaq;fSf;Fk; vz;zpf; fzpaq;fSf;Fk; ,ilapyhd

NtWghl;il tpsf;Ftjw;Ff; fye;Jiuahliy elj;jy;

 fhtpf;fzpaq;fisAk; vz;zpf; fzpaq;fisAk; tifg;gLj;Jtjw;F

khzth;fSf;F topfhl;ly;.

 fhtpf;fzpaj;jpd; Nfj;jpu fzpj uPjpahfg; gpujpepjpg;gLj;Jjiy

mwpKfk; nra;Aq;fs;.

 fhtpf;$l;lypw;F fhtp Kf;Nfhz Kiwiaf; gad;gLj;jy;.

 fhtp ,izfu tpjpia mwpKfk; nra;jy;.

 fhtp ,izfu tpjpf;fhd mr;rufzpjf; Nfhitiag; ngWtjw;F

khzth;fSf;F topfhl;Ljy;

 fhtpj; Jzpg;Gf;F xd;Wf;nfhd;W nrq;Fj;jhd $Wfis tpsf;Fjy;.

 xU jsf;fhtpfspd; $l;ly;> fopj;jy; njhlh;ghf gytpj

cjhuzq;fSld; fye;JiuahLjy;.
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myF 2 - nghwpapay;

Nju;r;rp 2 : - ngsjpftpay; Nfhl;ghLfspd; mbg;gilapy; vk;ikr; #oTs;s

,af;fq;fisg; gFg;gha;T nra;tjw;fhf mbj;jsj;ij

,Lthu;.

Nju;r;rp kl;lk; 2.1 : - xU ghpkhz> ,U ghpkhz ,af;fq;fisg; gFj;jha;thu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  njhlh;gpaf;fk; njhlh;ghd vz;zf;fUitg; gad;gLj;jpr;

re;ju;g;gq;fis tpsf;Ftjw;F cjhuzq;fis jUthh;.

 epak FwpaPLfisg; gad;gLj;jpj; njhlh;gpaf;fj;jpw;fhd Nfhitia

vOJthh;.

 nghUnshd;W kw;nwhU nghUSf;Fr; rhu;ghfr; rkhe;jukhd

ghijfspy; xNu jpirapYk; vjpnujpu;j; jpirapYk; ,aq;Fk; NghJ

mg;nghUspd; Ntfj;ijf; fzpg;ghh;.

 ,lg;ngah;r;rp> Ntfk;> Mh;KLfy; Mfpatw;iwf; fzpg;gjw;F

,lg;ngau;r;rp vjpu; Neuk;> Ntfk; vjpu; Neuk; Mfpa tiuGfisg;

gad;gLj;Jthh;.

 Ntf- Neu tiuigg; gad;gLj;jp ,af;fr;rkd;ghLfisg; ngWthh;.

 nghUs; xd;wpd; Neu;f;Nfhl;L ,af;fk;> fpilj;jsj;jpy; ,af;fk;>

GtpaPu;g;gpd; fPo; epiyf;Fj;jhd ,af;fk;> cuha;T mw;w rha;jsj;jpy;

,af;fk; vd;gd gw;wp tptupf;fTk;> vjpu;T$wTk; khwh

Mu;KLfYf;fhd ,af;fr; rkd;ghLfisg; gad;gLj;Jthh;

 <h;g;gpd; fPo; vwpa ,af;fj;jpd; fpil> epiyf;Fj;J ,af;fq;fis

tpghpg;ghh;.

 vwpa ,af;fj;jpd; NghJ mg;nghUspd; Ntfj;ijAk; mjd;

epiyiaAk; fzpg;ghh;.

 vwpa ,af;fk; njhlh;ghd gad;ghLfSf;F cjhuzq;fisj;

jUthh;.

 nghUs; xd;wpd; ,af;fj;ij tiuG Kiwahfj; Fwpj;Jf; fhl;Lthh;.

 ,af;f tiuGfisg; gad;gLj;jp nghUs; xd;wpd; ,af;fj;ij

tpghpg;ghh;.

 gpurpd;dq;fisj; jPh;f;f tiuGfisAk; ,af;fr;rkd;ghLfisAk;

gad;gLj;jpf; fzpg;Gf;fis Nkw;nfhs;Sthh;.
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gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 njhlu;gpaf;fj;ij tpsf;Fk; nghUl;L #hpaidr; Rw;wpa Gtpapd;

,af;fk;> ,aq;Fk; thfdj;jpy; ,Uf;Fk; gazpapdhy; mtjhdpf;fg;gLk;

kuq;fspd; Njhw;w ,af;fk;> ,aq;Fk; thfdj;jpy; ,Uf;Fk; gazpf;F

kioj;Jspapd; ,af;fj;jpd; Njhw;wj;jpir Nghd;w gy cjhuzq;fs;

Clhff; fye;JiuahLjy;.

 cly; xd;wpd; njhlh;G ,af;fk; vd;Dk; vz;zf;fUitf; Fwpj;j

xU khl;Nlw;Wr;rl;lk;> Gtpr;rl;lk; rhh;ghf tpsf;fy;.

 xNu jpirapYk; vjph;j;jpirapYk; cs;s rkhe;ju jpirfspy;

kw;iwa nghUs; njhlh;ghd nghUs; xd;wpd;  ,af;fj;jpw;fhd

njhlh;GNtfr; rkd;ghLfis mwpKfg;gLj;jy;.

 rkhe;ju jpirfspy; ,aq;Fk; ,U cly;fSf;fhd njhlh;G ,af;fk;

njhlh;ghd gpur;rpidfisj; jPh;g;gjw;F khzth;fSf;F topfhl;ly;.

 cly;fspdhy; cUthf;fg;gLk; gy;NtWgl;l ,af;fq;fis tpghpg;gJld;

khwh Mh;KLfYld; Neh;Nfhl;L ,af;fj;ij tpsf;Fjy;.

 nghUs; xd;wpd; Neu;Nfhl;L ,af;fj;ij tpsf;Ftjw;F ,lg;ngau;r;rp

vjpu; Neuk;> Ntfk; vjpu; Neuk; Mfpa tiuGfis mwpKfg;gLj;jy;.

 ,lg;ngau;r;rp vjpu; Neuk; tiugpd; gbj;jpwd; Ntfj;ijAk;> Ntfk;

vjpu; Neuk; tiugpd; gbj;jpwd; Mh;KLfiyAk; jUk; vd;gij

tpsf;Fjy;.

 Ntfk; vjpu; Neuk; tiugpy; tisap Neu mr;Rld; Mf;Fk; gug;G

,lg;ngah;r;rpiaj; jUk; vd;gij tpsf;Fjy;.

 jug;gl;l ,af;fk; xd;wpw;fhd ,lg;ngah;r;rp vjph; Neu tiuG>

Ntfk; vjph; Neu tiuit tiutjw;F khzth;fSf;F

topfhl;LtjDld; vspa ,lg;ngah;r;rp Neu tiugpy; ,Ue;J Ntf

Neu tiugpw;F khw;Wtjw;Fk;> Ntf-Neu tiugpy; ,Ue;J

,lg;ngah;r;rp-Neu tiuig tiutjw;Fk; top fhl;ly;.

 gUkl;lhd ,lg;ngau;r;rp vjpu; Neuk;> Ntfk; vjpu; Neuk; Mfpa

tiuGfis tiutjd; %yk; gpur;rpidfisj; jPH;f;f khzth;

fSf;F topfhl;ly;.

 ,lg;ngau;r;rp vjpu; Neuk;> Ntfk; vjpu; Neuk; Mfpa tiuGfisg;

gad;gLj;jpg; nghUs; xd;wpd; ,af;fj;ijg; gFg;gha;T nra;tjw;F

khzth;fSf;F topfhl;ly;.
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 Ntf-Neu tiuigg; gad;gLj;jpr; rkd;ghLfisg; ngWjy;
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 khwh Mu;KLfYf;fhd nghUs; xd;wpd; Neu;f;Nfhl;L ,af;fk;>

fpilj;jsj;jpy; ,af;fk;> GtpaPu;g;gpd; fPo; epiyf;Fj;jhd ,af;fk;>

cuha;T mw;w rha;jsj;jpy; ,af;fk; vd;gd gw;wp tptupj;jYk;>

vjpu;T$wYk;.

 vwpa ,af;fj;jpd; NghJ mg;nghUspd; Ntfj;ijAk; mjd;

epiyiaAk; fzpg;gjw;F khzth;fSf;F topfhl;ly;.

 <h;g;gpd; fPo; rha;thf vwpag;gl;l nghUs; xd;wpd; ,af;fg;ghijia

mjd; ,af;fj;jpd; fpil> epiyf;Fj;Jf; $Wfisg; gad;gLj;jp

tpghpj;jy;.

 ,af;fr;rkd;ghLfisg; gad;gLj;jp gy;NtW vwpa ,af;fq;fspw;fhd

Ntfk;> ,lg;ngah;r;rp vd;gdtw;iwf; fzpg;gjw;F khzth;fis

topg;gLj;JtJld; mJ vq;Nf epyj;ij mbf;Fk; vd;gij

vjph;T$WjYk;.

 gPuq;fpapy; ,Ue;J ntspNaWk; Fz;L> fpwpf;fw; Ml;lj;jpy;

JLg;ghl;Lgthpdhy; mbf;fg;gl;l ge;jpd; ,af;fk; Nghd;w

tpj;jpahrkhd ,af;fq;fs; njhlh;ghd gpuNahfq;fis tpghpj;jy;
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Nju;r;rp kl;lk; 2.2 : - nghUs; xd;wpd; GtPaPh;g;G ikaj;ijj; Jzptjw;F tpisAs;

tpiriaAk;> tpirj; jpUg;gj;ijAk; gad;gLj;Jthu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  tpirfspd; tpisAis tpghpg;ghh;.

 ,izfu tpjpiag; gad;gLj;jp tpirfspd; tpisASf;fhd

mr;rufzpjf; Nfhitia vOJthh;.

 xU js tpirj;njhFjpapd; tpisAis tpirj;Jzpg;G KiwiaAk;

tpir,izfu tpjpiaAk; gad;gLj;jp tpisAs; tpiriaf;

fhz;ghh;.

 xNu jpirapYs;s ,U rkhe;ju tpirfspd; tpisAisAk; mjd;

jhf;ff; Nfhl;ilAk; fz;lwpthh;.

 rkhe;ju tpirfspd; tpisAisg; gad;gLj;jp GtpaPh;g;G ikaj;ij

tpghpg;ghh;.

 xOq;fhd tbtKila $l;Lg;nghUl;fspd; GtpaPu;g;G ikaj;ijf;;

fhz;ghh;.

 nghUs; xd;wpd; epiwia tpir ,izfutpjpiag; gad;gLj;jp

ghpNrhjid hPjpahfj; JzptJld; tpjpia tha;g;Gk; ghh;g;ghh;.

 tpirj;jpUg;gj;ijAk; tpir ,izapd; jpUg;gj;ijAk; fhz;ghh;.

 nghUs; xd;wpd; jpzpT ikaj;jpD}L tpir jhf;Fk;NghJ mjd;

,af;fj;ij tpghpg;ghh;.

 nghUs; xd;wpd; jpzpT ikaj;ij tpyj;jp tpir jhf;Fk;NghJ

mjd; ,af;fj;ij tpghpg;ghh;.

 xU jsg; nghUs; xd;wpd; GtpaPh;g;Gikaj;ijj; Jzpa vspa

nraw;ghl;il epfo;j;Jthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 cjhuzq;fs; %yk; tpirf;Fg; gUkd;> jpir> gpuNahfg;Gs;sp

cz;L vd;gijr; nra;J fhl;Ljy;.

 ,uz;L my;yJ mjw;F Nkw;gl;l tpirfspd; tpisAshdJ xU

jdptpirapdhy; vw;gLj;jg;gLk; tpisTf;F rkdhFk; (gUkdpYk;

jpirapYk;) vd;gij tpsf;Fjy;.

 tpir ,izfutpjpia mwpKfg;gLj;JtJld; ,t;tpjpapy; ,Ue;J

rha;thd ,U tpirfspd; tpisAspd; gUkd;> jpir> fhz;gjw;F

rkd;ghnlhd;iwg; ngWjy;.

 Nfhzk; = 00, 900, 1800 Mfpa epiyikfspYk; tpirfspd;

gUkd;fs; rkdhf cs;s NghJk; fye;JiuahLjy;.

 xU js tpirfspd; tpisAspd; gUkidAk; jpiriaAk;

fhz;gjw;F tpirg; gy;NfhzpKiw kw;Wk; tpirj; Jzpg;G Kiw

vd;gtw;iw mwpKfg;gLj;jy;.
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 jug;gl;l tpirj;njhFjpapd; tpisAisf; fzpg;gjw;F khzth;

fSf;F topfhl;ly;.

 nghUs; xd;Wf;F tpir xd;iwg; gpuNahfpf;Fk;NghJ mjpy; Vw;gLk;

jpUk;gy; tpisitf; fye;JiuahLtJld; tpirj;jpUk;gj;ij

mwpKfg;gLj;jy;.

 tpirapiz xd;wpdhy; cUthf;fg;gLk; jpUg;gk; (KWf;fk;) vd;gij

fye;JiuahLtJld; ,t;tpizapd; jpUg;gj;jpd; gUkd; Row;rp

mr;rpy; jq;fpapUf;fhJ vd;gijf; fhl;ly;.

 tpirj;jpUg;gk; njhlh;ghd gpurpd;dq;fisj; jPh;g;gjw;Fk; rkhe;ju

tpirfspd;(xNu jpir) tpisAisAk; mjd; jhf;ff;Nfhl;ilAk;

Jzptjw;F khzth;fSf;F topfhl;ly;

 vspa nraw;ghl;ilg;gad;gLj;jp xOq;fw;w tbtKila mlh; xd;wpd;

GtpaPh;g;Gikaj;ijj; Jzptjw;F khzth;fSf;F topfhl;ly;.

 Nfhy;> tl;l mlh;> nrt;tf mlh;> Kf;Nfhz mlh;> tisak;.

cUis> Nfhsk; Nghd;w xOq;fhd tbtKila rPuhd cly;fspd;

GtpaPh;g;Gikaj;ij mwpKfg;gLj;jy;.

 xOq;fhd tbtKs;s $l;Lg; nghUl;fspd; GtpaPu;g;G ikaj;ijf;

fhz;gjw;F khztu;fSf;F topfhl;ly;.

 nghUs; xd;wpd; jpzpT ika vz;zf;fUit mwpKfQ; nra;tJld;

jpzpT ikaj;jpw;Fk; GtpaPh;g;G ikaj;jpw;Fk; ,ilapyhd

njhlh;igf; fye;Jiuahly;

 nghUs; xd;wpy; jpzpTikaj;jpy; jhf;Fk; tpirapdhy; Vw;gLk;

tpisitAk; mjid tpyj;jpj; jhf;Fk; tpirapdhy; Vw;gLk;

tpisitAk; tpsf;fy;.

 mftpirapdhy; nghUs; xd;wpd; jpzpT ikak; ghjpf;fg;glkhl;lhJ

vd;gij tpsf;fy;.

Ma;T$lr; nraw;ghLfs;:-

 tpirapizfu tpjpiag; gad;gLj;jpg; nghUs; xd;wpd; epiwiaf;

Jzpjy;.
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Nju;r;rp kl;lk; 2.3 : - nghUs;fspy; eilngWk; ,af;fq;fisg; gFg;gha;T nra;tjw;F

epA+l;ldpd; tpjpfisg; gad;gLj;Jthu;.

ghlNtisfs; :- 20

fw;ww;NgWfs; : -  ,af;fj;jpd; epiyia khw;Wtjw;fhd jilNa rlj;Jtk; vdf;

$Wthh;.

 Vfghpkhz rlj;Jtj;ij mstpLtNj jpzpT vd;gij Ghpe;J

nfhs;thh;.

 <h;g;Gtpir fhuzkhd ngwg;gLk; jpzpNt <h;g;Gj;jpzpT vd

mwpKfg;gLj;Jthh;.

 epA+l;ldpd; ,af;f tpjpfisf; $Wthh;.

 epA+l;ldpd; Kjyhk; tpjpiag; gad;gLj;jp tpiria tiuaWg;ghh;.

 F= ma Ig; ngWthh;.

 SI myfpy; tpiria epA+l;ld; vd tiuaWg;ghh;.

 khwhj; jpzpitAk; khwh tpirfisAk; fUjp ,af;fepiyfisg;

gFg;gha;T nra;tjw;F> epa+l;ldpd; ,af;f tpjpfisAk; ce;jk;

njhlu;ghd vz;zf;fUitAk; gad;gLj;Jthh;.

 xU nghUspy; njhopw;gLk; tpirfisg; gFg;gha;T nra;tjw;Fk;

tpisAs; tpirfisj; Jzptjw;Fk; RahjPdg; nghUs; tpir

tupg;glq;fisg; gad;gLj;Jthh;.

 jhf;ftpiriaAk; kWjhf;f tpirfisAk; NtWgLj;Jthh;.

 vg;nghOJk; ,t;tpirfs; (jhf;fk;> kWjhf;fk;) ,Uf;Fk; vd Vw;Wf;

nfhs;Sthh;;.

 fzj;jhf;F tpir nghJthf kpff;FWfpa Neuj;jpy; jhf;Fk;

khWgLk; tpir vd Vw;Wf; nfhs;Sthh;.

 fzj;jhf;F tpirfisg; gad;gLj;Jk; fzq;fSf;fhd

cjhuzq;fisj; jUthh;.

 Ra nrg;gk; nra;Ak; tpirfspd; jd;ikiaf; fz;bwpthh;.

 ,af;fj;njhFjpfspy; cuha;tpd; tpisTg; gw;wpg; gFj;jha;T

nra;thh;.

 vy;iy cuha;TlDk; ,af;ftpay; cuha;TlDk; njhlh;ghd

fzpg;Gfspy; <LgLthh;.

 epA+l;ldpd; ,af;ftpjpfisg; gad;gLj;jpf; fzpg;Gfspy; <LgLj;Jthh;.

 epiyapy; cuha;T> vy;iy cuha;T> ,af;f cuha;T tiffis

tpgupg;ghh;.

 ce;jKk; mjd; fhg;Gk; njhlh;ghd fzpg;Gfspy; <LgLthh;.

 epA+l;ldpd; tpjpfs; njhlh;ghd vspa nraw;ghLfspd; <LgLthh;.
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gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 rlj;Jtk; gw;wpa vz;zf;fUit tpsf;fkspg;gjw;Fr; cjhuzq;fis

Kd;itj;jy;.

 nghUs; xd;wpd; ,af;fj;jpd; epiyia khw;Wtjw;F rlj;Jtj;jpd;

tpisit mwpa nray;Kiw tpsf;fkspg;gjw;F vspa nraw;ghLfis

elj;Jtjw;F khzth;fSf;F topfhl;ly;

 ,af;fj;jpd; epiyia khw;Wtjw;fhd jilNa rlj;Jtk; vd

tpsf;fkspj;jy;.

 nghUs; xd;wpd; rlj;Jtj;jpd; mstPlhdJ jpzpT vdf; $wy;.

 rlj;Jtj; jpzpT> <u;g;gpdhyhd jpzpT Mfpa vz;zf;fUf;fis

xg;gpLjy;.

 <u;g;ghyhd jpzpitf; fhz;gjw;Fr; rhjhuz <u;g;Gj; juhirg;

gad;gLj;Jjy;.

 rlj;Jtr; rl;lfq;fSf;Fk; (frame) rlj;Jtk; rhuhr; rl;lfq;fSf;Fk;

,ilapyhd NtWghl;il tpsf;Fjy;.

 fypypNahtpd; rha;jsg; gupNrhjidiag; gad;gLj;jp tpir vDk;

vz;zf; fUit tpsf;Fjy;.

 Mu;KLfy; mw;w epiyapy; cs;s clnyhd;W ,af;fr; rkepiyapy;

,Uf;Fk; vd;gij tpsf;Fjy;.

 gpd;tUtdtw;Wf;Fr; nray;Kiw tpsf;fkspf;f Vfgupkhz

tspj;jlj;ijg; (Linear air track) gad;gLj;jy;.

 epA+w;wdpd; ,af;f tpjpfs;

 Vfgupkhz ce;jf; fhg;Gj; jj;Jtk;.

 epa+l;ldpd; ,af;f tpjpfis tpsf;fy;

 F = ma I ngWtjw;F khzth;fSf;F topfhl;ly;.

 SI myfpy; tpiria epA+l;ld; vd tiuaWj;jy;.

 ,aw;ifapy; fhzg;gLk; jhf;f> kWjhf;f tpirfis mwpa

cjhuzq;fisj; jUtJld; khzth;fisr; nraw;ghLfspy;

<LgLtjw;F topfhl;ly;.

 RahjPd tpir cly; tupg;glq;fisg; gad;gLj;Jtjw;fhd

epiyikfis tpsf;Fjy;.

 Ranrg;gk; nra;Ak; tpirfis tpsf;fy;

 cuha;it tpsf;fy;

 epiyapay; cuha;T> vy;iy cuha;T> ,af;ftpay; cuha;T>

cuha;Tf; Fzfq;fs;

 epiyapay;> ,af;ftpay; epiyfis cuha;T tpjpfis cgNahfpj;J

tpsf;fkspj;jy;.

 fzj;jhf;ifAk; fzj;jhf;F tpiriaAk; tpsf;fy;

 fzj;jhf;F tpirfSf;fhd cjhuzq;fisf; fhz;gjw;F

khzth;fis epakpj;jy;.
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Nju;r;rp kl;lk; 2.4 : - nghUs; xd;wpidr; rkepiyapy; itj;jpUj;jYf;Fj; Njit

ahd epge;jidfisf; fz;lha;thu;.

ghlNtisfs; : - 1 0

fw;ww;NgWfs; : -  Gs;spg; nghUnshd;wpd; rkepiyf;fhd epge;jidfisf; fz;lwp

tjw;fhd nraw;ghLfis elj;Jthh;.

 xU jstpirj; njhFjpapd; fPo; tpiwg;ghd nghUs; xd;wpd;

rkepiyf; fhd epge;jidfisf; fz;lwptw;fhd nraw;ghLfis

elj;Jthh;.
 %d;W rkhe;jukhd xUjstpirfspd; rkepiyf;fhd epge;jidfis

tpgupg;ghh;.

 %d;W rkhe;ju kw;w xUjstpirfspd; rkepiyf;fhd epge;jidfis

tpgupg;ghh;.

 jpUg;Gjpwd; jj;Jtj;ij tpghpg;ghh;.

 tpirr; rkepiy njhlu;ghd vspa gpurpdq;fisj; jPu;f;Fk; nghUl;L

tpir Kf;Nfhzj; Njw;wj;ijAk; jpUg;Gjpwd; jj;Jtj;ijAk;

gad;gLj;Jthh;.

 tpirg; gphpg;G Kiwiag; gad;gLj;jp tpirr; rkepiy njhlh;ghd

gpurpdq;fisj; jPh;g;ghh;.

 njhFjp xd;wpd; rkepiyf;fhd vz;zf; fUit cWjpg;gLj;jpf;

nfhs;Sthh;.

 rkepiyf;fhd %d;W epiyfisf; fz;lwpthh;.

 tpirj;jpUg;gj; jj;Jtj;ijg; gad;gLj;jp clnyhd;wpd; epiwiaj;

JzpjYf;fhd ghpNrhjidia elj;Jthh;;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 vspa nraw;ghLfs; %yk; xU jstpirfspd; njhFjp xd;W

rkepiyapy; ,Ug;gjwFj; Njitahd epge;jidfs; gw;wpr;

nray;Kiw tpsf;fkspg;gjw;F khzth;fis topg;gLj;jy;.

 jpUg;Gjpwd; jj;Jtj;ij tpsf;Fjy;.

 xU jstpirfspd; rkepiyia tpsf;fy;

 %d;W rkhe;jukw;w tpirfspd; rkepiyia tpsf;fy;

 %d;W rkhe;ju tpirfspd; rkepiyia tpsf;fy;
 gy; tpirfspd; rkepiyia tpsf;fy;

 gpurpd;dq;fisj; jPh;g;gjw;F Vw;w fzpjf; fzpg;Gf;fis Nkw;
nfhs;tjw;F khzth;fSf;F topfhl;ly;.

 rkepiyapd; tiffis tpsf;fy;

 cWjpr; rkepiy

 cWjpapy; rkepiy

 eLepiyr; rkepiy

Ma;T$lr; nraw;ghLfs; :-

 jpUg;G jpwd; jj;Jtj;ijg; gad;gLj;jp xU nghUnshd;wpd;

epiwiaj; Jzpjy;.
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Nju;r;rp kl;lk; 2.5 : - nghwpKiwr; rf;jpia gaDs;s tpjj;jpy; gad;gLj;jYk;

epiykhw;wYk; nra;thu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  nra;ag;gl;l Ntiy> ,af;fg;ghl;Lr;rf;jp> mOj;j rf;jp> tY

Mfpatw;wpd; rf;jp khw;wq;fisAk; jpwd;fisAk; fzpf;Fk;

nghUl;Lr; rkd;ghLfisg; gad;gLj;Jthh;.

 kPspay; mOj;j rf;jpf;fhd Nfhitia ,Oit> ePl;rp rhh;ghf

tpghpg;ghh;.

 kPspay; mOj;j rf;jpf;fhd Nfhitia tpirkhwpyp> ePl;rp rhh;ghf

tpghpg;ghh;.

 rf;jpf; fhg;Gj; jj;jtj;ijAk; nghwpKiwr; rf;jpf; fhg;Gj; jj;Jtj;ij

Ak; gad;gLj;jpg; gpurpd;dq;fisj; jPh;g;ghh;.

 Ntiy - rf;jpj; jj;Jtj;ijf; $Wthh;.

 rf;jpia gad; cWjpkpf;fjhf vt;thW gad;gLj;jy; gw;wp

Muha;thu;.

 tY> jpwd; gw;wpa vz;zf;fUf;fis tpsq;FtJld; Qhgfg;

gLj;Jthh;.

 NkhJifAlDk; ntbj;jYlDk; njhlh;Ggl;l gpurpd;dq;fisj;

rf;jpf; fhg;Gj; jj;Jtj;ijAk; Vfghpkhz ce;jf; fhg;Gj; jj;Jtj;ij

Ak; gpuNahfpg;ghu;.

 kPs;jd;ik NkhJiff;Fk; kPspay; mw;w NkhJiff;Fk; ,ilapyhd

NtWghl;il tpsf;Fthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 tpir xd;wpd; tpisthf nghUs; xd;W ,aq;fpd; mt;tpir

fhuzkhf clypd; Ntiy nra;ag;gLfpd;wJ vd;gij tpsf;fy;.

 nra;ag;gl;l Ntiy W = F s ( ,q;F W - nra;ag;gl;l Ntiy> F

- khwhtpir kw;Wk; s- tpirapd; jpirapy; ,aq;fpd J}uk;) vd;gjhy;

jug;gLk; vdf; $wy;.

 ,af;fj;jpirf;Fk; tpirf;Fk; ,ilapyhd Nfhzk;  vdpy;

nra;ag;gl;l Ntiy W = FCos s vd;gjhy; jug;gLk; vdf; $wy;.

 rf;jpapd; vz;zf;fUit mwpKfg;gLj;jy;.

 Njitf;Nfw;g rf;jpia ,urhadr;rj;jp my;yJ ntg;grf;jp my;yJ

fUr;rf;jp Nghd;wd Nghy; tifg;gLj;jpdhYk; mbg;gilapy; ,U

tifahd rf;jp tiffs; kl;LNk cs;sd. mitahtd

,af;fg;ghl;Lr;rj;jpAk; mOj;jrf;jpAk; MFk;.

 nghUspd; ,af;fj;jpd; fhuzkhf nghjpe;Js;s rf;jpahdJ

,af;fg;ghl;Lr; rf;jp vd miof;fg;gLk; vd tpsf;fy;.
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 nghUs; xd;wpy; mjd; epiy fhuzkhf my;yJ mjd; gFjpfs;

xOq;FgLj;jg;gl;ljd; fhuzkhf Nrkpf;fg;gl;l rf;jpahdJ

mOj;jrf;jp vd miof;fg;gLk; vd tpsf;fy;.

 m jpzpT clnyhd;wpd; <h;g;G mOj;j rf;jpf;fhd Nfhit

. .graP E mgh=  vdgij mwpKfg;gLj;jy;. ,q;F h - VjhtJ

khl;Nlw;Wkl;lk; njhlh;ghd mt;clypd; caukhFk;.

 kPspay; mOj;jrf;jpf;fhd Nfhit 1
2W Fe  my;yJ 21

2W ke

vd;gij mwpKfg;gLj;jy;. ,q;F F - GwtpirAk; k - tpirkhwpyp>

e - ePl;rp my;yJ RUf;fk;

 nghwpKiwr; rf;jpf;fhg;Gj;jj;Jtj;ij tpsf;fy;.

 tY vd;Dk; gjj;ij tpsf;fy;.

 tYtpw;fhd Nfhit 
W

P
t

 my;yJ P =Fv I jUjy;.

 Ntiy> rf;jp> tY njhlh;ghd gpur;rpidfisj; jPh;g;gjw;F

khzth;fSf;F topfhl;ly;.
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Nju;r;rp kl;lk; 2.6 : - Row;rp ,af;fk;> tl;l ,af;fk; njhlu;ghd vz;zf;fUf;fis

ifahSthu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  Nfhz ,lg;ngah;r;rp> NfhzNtfk;> Nfhz Mh;KLfy; vd;gtw;wpd;

SI myiff; $Wthh;.

 rpm ngWkhdj;ijAk;> NfhzNtfj;ijAk; njhlh;GgLj;Jthh;.

 Vfghpkhz ,lg;ngah;r;rpf;Fk; Nfhz ,lg;ngah;r;rpf;Fk;> Vfghpkhz

fjpf;Fk; Nfhz fjpf;Fk;> Vfghpkhz Mh;KLfYf;Fk; Nfhz

Mh;KLfYf;Fk; ,ilapyhd njhlh;igj; jUthh;.

 miyTfhyj;ijAk; kPbwidAk; gad;gLj;jpr; Row;rp ,af;fj;ij

tpsf;Fthh;.

 khwh Nfhz Mu;KLfypd; fPo; Row;rp ,af;fj;jpw;fhd rkd;ghL

fis vOJthh;.

 Row;rp ,af;fr; rkd;ghLfisg; gad;gLj;jp gpurpd;dq;fisj;

jPh;g;ghh;.

 Row;rp rlj;Jtj;ij mstpLtJ rlj;Jtj;jpUg;gk; vd;gij tpghpg;ghh;.

 Fwpj;j  mr;Rg;gw;wpg;  Gs;spj;jpzpT  xd;wpd;  rlj;Jtj;jpUg;gk;

I = mr2 vd tpghpg;ghh;.

 Fwpj;j mr;Rg;gw;wp cly; xd;wpd; rlj;Jtj;jpUg;gk; 2
i iI m r 

vd tpthpg;ghh;.

 rlj;Jtj;jpUg;gkhdJ jpzpT> Row;rp mr;R> jpzpTg;guk;gy;

vd;gtw;wpy; jq;fpAs;sJ vd;gijr; nra;J fhl;Lthh;.

 nghUs; xd;wpy; jhf;Fk; KWf;fkhdJ mjd; rlj;Jtj;jpUg;gj;jpw;Fk;>

Nfhz Mh;KLfYf;Fkhd njhlh;G  vdj; njhlh;GgLj;Jthh;.

 rlj;Jtj;jpUg;gj;jpdJk; NfhzNtfj;jpdJk; ngUf;fk; Nfhz ce;jk;

vd;gij tpghpg;ghh;.

 nghUnshd;wpd; Row;rp ,af;fj;ij mjd;kPJ njhopw;gLk;

KWf;fj;ijj; Jzptjd; %yk; vjpu;T $Wthh;.

 rlj;Jtj;jpUg;gk;> KWf;fk;> Nfhzce;jk; vd;gtw;Wld; njhlh;Ggl;l

gpurpdq;fisj; jPh;g;ghh;.

 Nfhzce;jf;fhg;Gj; jj;Jtk; njhlh;ghd cjhuzq;fisj; jUthh;.

 Nfhzce;jf;fhg;Gj; jj;Jtj;ijr; nra;J fhl;Ltjw;F vspa

nraw;ghLfspy; <LgLthh;.

 khwhf; fjpapy; nghUnshd;W tl;lg; ghijapy; ,aq;Fk;

epiyikfisg; gFg;gha;T nra;thh;.

 khwhf; fjpapy; fpilahd tl;lg; ghijapy; ,aq;Fk; nghU

nshd;wpd; ikaehl;l Mu;KLfiyf; fzpg;ghh;.
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 tpj;jpahrkhd tl;l,af;fq;fSf;fhd ikaehl;ltpiriaf;

fz;lwpthh;.

 ikaehl;l Mu;KLfiy mg;nghUspd; kPJ njhopw;gLk; tpir

fSld; njhlu;GgLj;Jthh;.

 Nfhz ,af;fj;ijAk; Neu;Nfhl;L ,af;fj;ijAk; xg;gpLthu;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 Row;rp ,af;fj;ijf; fz;lwptjw;Ff; fye;Jiuahliy elj;jy;.

 Row;rp ,af;fj;Jld; njhlu;ghd fiyr;nrhw;fis mwpKfg;gLj;jy;

 Nfhz ,lg;ngau;r;rp

 Nfhz Ntfk;

 Nfhz Mu;KLfy;

 Row;rpapd; fhyk;

 Row;rpapd; kPbwd;



 
T

π
ωfπω

2
,2 == vd;Dk; njhlh;Gfisj; jUjy;.

 khwhf; Nfhz Mh;KLfy; ,af;fj;jpw;fhd Row;rp ,af;fr;

rkd;ghLfis mwpKfg;gLj;jy;.

 
2 2 2 0

0 0 0

ω+ω1
ω=ω +αt,  ω =ω +2αθ,  θ=ω t+ αt , θ= t

2 2

 
 
 

 vspa gpur;rpidfisj; jPh;g;gjw;F khzth;fSf;F topfhl;ly;

 Row;rp ,afj;jj;jpd; rlj;Jtj;jpd; mstPL rlj;Jtj;jpUg;gk; vd;gij

mwpKfg;gLj;jy;.

 jpzpTg; guk;gy; xd;wpd; rlj;Jtj; jpUg;gk; 
2

ii rmI  vd;gjhy;

jug;gLk; vd;gij tpsf;fy;. ,q;F r
i
 vd;gJ mr;rpy; ,Ue;J

Jzpf;ifj; jpzpT m
i 
,w;fhd nrq;Fj;Jj;J}uk;

 jpzpTg;guk;gypd; tpisitAk; rlj;Jtj;jpUg;gj;jpd; mr;irg;gw;wpa

Row;rp vd;gtw;wpd; nray;Kiw tpsf;fkspf;fr; nray;ghLfis

elj;j khzth;fSf;F topfhl;ly;.

 rlj;Jtj; jpUg;Gj;jpwdhdJ clypd; jpzptpYk; mjd; tbtj;jpYk;>

gUkdpYk; fUjg;gl;l Row;rp mr;rpYk; rhh;e;Js;sJ vd;gij

tpsf;fy;.

 nky;ypa rPuhd Nfhy;> nky;ypa rPuhd tisak;> rPuhd tl;lj;

jl;Lk; cUisAk;> rPuhd Nfhsk; vd;gtw;wpd;rlj;Jtj;jpUg;gj;ijj;

jUjy;

 Vfghpkhz ,af;fj;jpy ; tpirnahd;whdJ Mh;KLfiy

cw;gj;jpahf;fpd;wJ vd;gij epA+l;ldpd; ,uz;lhk; tpjpapd; %yk;

njhlh;Gila tpir fhl;LfpdwJ vd;gij Qhgfg;gLj;jy;.



22

 Row;rp ,afj;jpy; KWf;fkhdJ Nfhz Mh;KLfy; mjpfhpg;igj;

jUk; vd;gij tpsf;FtJld; KWf;fj;jpw;Fk; Mh;KLfYf;Fk;

,ilapyhd njhlh;G  My; jug;gLk;. ,q;F

 gpuNahfpj;j KWf;fk;

 rlj;Jtj;jpUg;gk;

 clypd; Nfhz Mh;KLfy;

 Nfhz ce;jkhdJ rlj;Jtj;jpUg;gj;jpdJk;; NfhzNtfj;jpdJk;

ngUf;fk; vd;gij mwpKfg;gLj;jy;. L = I

 Nfhz ce;jf; fhg;Gj; jj;Jtj;ijf; $wy;.  
2211  II 

 cjhuzq;fisg; gad;gLj;Jtjd; %yk; Nfhz ce;jj;jpd;

gUkDk; jpirAk; fhf;fg;gLk; vd;gijf; fye;Jiuahly;.

 Nfhz ce;jf;fhg;Gj; jj;Jtj;jpw;Fr; nray;Kiw tpsf;fkspf;f

vspa nraw;ghLfis elj;jy;.

 KWf;fj;jpd; fhuzkhfr; nra;ag;gl;l Ntiy W=  vd;Dk;

Nfhitiaj; jUjy;

 Row;rp ,af;frf;jpf;fhd Nfhit 21

2
K E I   vd;gijj; jUjy;

 tYtpw;fhd Nfhit P= vd;gij jUjy;.

 ehshe;j tho;f;ifapy; epfOk; cjhuzq;fisf; nfhz;L tl;l

,af;fj;ij tpsf;fy;.

 tl;l,af;fj;jpdJk; Row;rp ,af;fj;JlDk; njhlh;Ggl;l nrhw;

njhlh;fis mwpKfg;gLj;jy;

 ikaehl;l Mh;KLfiy mwpKfg;gLj;jYk; mjw;F NfhitfisAk;

Kd;itj;jYk;

 fpilj;jsj;jpy; Jzpf;if xd;wpd; rPuhd tl;l ,af;fj;ij tpsf;fy;

 NtWgl;l tl;l ,aq;fq;fspy; ikaehl;l tpiriaf; fz;lwptjw;F

khzth;fis epakpj;jy;.
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Nju;r;rp kl;lk; 2.7 : - md;whl tho;f;ifapYk;> tpQ;Qhd N t i y f s p Y k ;

xa;tpYs;s jputq;fs; gw;wpa jj;Jtq;fisAk;> tpjpfisAk;

gad;gLj;Jthu;.

ghlNtisfs; : - 1 4

fw;ww;NgWfs; : -  Vaupd; Ma;fUtp>  U Foha;fspy;; mlu;j;jpfspd; xg;gPL njhlu;ghd

gpurpdq;fisj; jPu;g;ghh;.

 ePupaw;nwhFjp njhopw;gLk; jj;Jtj;ij tpsf;Ftjw;Fk; gpurpdq;fs;

jPu;g;gjw;Fk; g];fhypd; (Pascal’s) jj;Jtj;ijg; gpuNahfpg;ghh;.

 mkpo;jy;> kpjj;jy; njhlu;ghd Njhw;wg;ghLfis tpsf;Ftjw;Fk;

gpurpdq;fs; jPu;g;gjw;Fk; Mf;fpkpb]pd; jj;Jtj;ijg; gad;gLj;Jthh;.

 Mf;fpkpb]pd; jj;Jtj;ijf; nfhs;if hPjpahfTk; ghpNrhjid

hPjpahfTk; cWjpg;gLj;Jthh;.

 U-FohiaAk; Vahpd; Ma;fUtpiaAk; gad;gLj;jpj; jputq;fspd;

mlh;j;jpfis xg;gpLthh;.

 ePukhdpiag; gad;gLj;jp mlh;j;jpiaj; Jzpthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 mlu;j;jp> rhu;glu;j;jp vd;gtw;wpd; tiutpyf;fdq;fis Qhgfg;

gLj;jy;.

 neUf;fw;jftw;wJk; Vftpdkhd ghapfis mwpKfg;gLj;jy;.

 Xa;tpy; cs;s Vftpdj;jputj;jpDs; mKf;fj;jpw;fhd njhlu;G

P  = hg vd;gijg; ngWjy;.

 ghapfspy; Moj;Jld; mKf;fk; mjpfhpf;Fk; vd;gij tpsf;fy;.

ghapapy; cs;s xNu fpilkl;lj;jpy; cs;s vy;yhg; Gs;spfspYk;

mKf;fq;fs; rkdhFk;.

 Nkw;gug;Gf;Fr; nrq;Fj;jhfj; jhf;Fk;tpirahdJ Nkw;gug;gpd;

epiyapy; jq;fpapUg;gjpy;iy vd;gij tpsf;fy;.

 jputj;jpYs;s mKf;fkhdJ vy;yhj;jpirfspYk; rkdhfj; jhf;Fk;

vd;gij tpsf;fy;.

 Vaupd; Ma;fUtp> U Foha; vd;gtw;iwg; gad;gLj;jpj; jputq;fspd;

mlu;j;jpfis xg;gpliy tpsf;fy;.

 g];f;fhypd; jj;Jtj;ijf; $wy;.

 ePupay; mKf;f cgfuzj;ijg; gad;gLj;jp tpiria vt;thW

mjpfhpf;f KbAk; vd;gij tpsf;fy;.

 g];f;fhypd; jj;Jtj;jpd; gpuNahfq;fs; gw;wpf; fye;Jiuahliy

elj;jy;.
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 jputnkhd;wpy; mkpo;e;Js;s clypy; jhf;Fk; NkYijg;ig

epidTgLj;jy;

 Mf;fpkpb]pd; jj;Jtj;ijf; $wy;.

 Mf;fpkpb]pd; jj;Jtj;ijf; Nfhl;ghL rhh;ghfr; rhpghh;g;gjw;F

khzth;fSf;F topfhl;ly;.

 Mf;fpkpb]pd; jj;Jtj;ijg; ghpNrhjid hPjpahf tha;g;Gg; ghh;g;gjw;F

vspa nraw;ghLfis elj;jy;.

 kpjj;jy; jj;Jtj;ij $wy;.

 xU nghUs; kpjg;gjw;F mtrpakhd epge;jidfisf; fye;

Jiuahly;.

 kPAe;jy; ikaj;ij mwpKfg;gLj;jy;.

 vspa ePu;khdpapd; mikg;ig tpghpj;jy;.

 vspa ePu;khdpapd; gad;ghl;il tpsf;fy;.

 vspa ePu;khdpiag; gad;gLj;jp tpj;jpahrkhd jputq;fspd;

mlh;j;jpfis xg;gpLjYf;F khzth;fSf;F topfhl;ly;.

Ma;T$lr; nraw;ghLfs; :-

 U Foha; gad;gLj;jy; %yk; jputq;fspd; mlu;j;jpia xg;gpLjy;.

 Vaupd; Ma;fUtp %yk; jputq;fspd; mlu;j;jpia xg;gpLjy;.

 RikNaw;wg;gl;l nfhjpFohiag; gad;gLj;jpj; jputk; xd;wpd;

mlh;j;jpiaj; Jzpjy;.
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Nju;r;rp kl;lk; 2.8 : - md;whl tho;f;ifapYk;>tpQ;Qhd uPjpapYk; ghAk; ghapfs;

gw;wpa jj;Jtq;fisAk>; tpjpfisAk; gad;gLj;Jthu;.

ghlNtisfs; :- 08

fw;ww;NgWfs; : -  nfhe;jspg;Gg; gha;r;riyAk; mUtpf; Nfhl;Lg; gha;r;riyAk;

NtWgLj;Jthh;.

 cWjpahd mUtpf;Nfhl;Lg; gha;r;rYf;F njhlu;r;rpr; rkd;ghl;il

cgNahfpg;ghh;.

 NgZaPapd; jj;Jtk; typjhtjw;fhd epge;jidfisf; $Wthh;.

 gpurpdq;fs; jPuf;Fk; nghUl;Lg; NgZ}aPapd; jj;Jtj;ijg;

gpuNahfpg;ghh;.

 NgZ}aPapd; jj;Jtj;ij tpsf;fg;gLj;Jtjw;F vspa nraw;ghL

fisr; nra;J fhl;Lthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 ghapg;gha;r;rYld; njhlh;Ggl;l fiyr;nrhw;fis tpsf;fy;.

 cWjpg;gha;r;ry; :

,t;tifahd gha;r;rypy;  ghapapd; rfy Jzpf;iffSk;

Xu; Fwpj;j Gs;spapy; xNu ghijapy; xNu fjpapy; fle;J

nry;Yjy;.

 nfhe;jspg;Gg; gha;r;ry; :

,t;tifahd gha;r;rypy;  ghapapd; cs;s ve;j xU

Jzpf;ifAk; Xu; Fwpj;j Gs;spapy; mjd; fjpAk; jpirAk;

Neuj;Jld; khWgLk;.

 gha;r;ry;f; NfhL :

ghapapy; xU Jzpf;if efUk; ghij

 mUtpf;NfhL :

mUtpf;NfhL xU tisapahFk;. mjDila VjhtJ xU

Gs;spapy; ghapj; Jzpf;ifapd; Ntfj;jpd; jpirahdJ

mg;Gs;spapy; tiuag;gl;l njhlypj; jpirapy; ,Uf;Fk;;.

cWjpg;gha;r;rypy; mUtpf;NfhLfs; gha;r;ry; NfhLfSld;

nghUe;Jfpd;wd. mUtpf;NfhLfs; xd;iwnahd;W FWf;fpLt

jpy;iy.

 gha;r;ry;f; Foha; :

xU njhFjp mUtpf;NfhLfshy; vy;iyfs; tiuaWf;fg;gl;l

ghAk; ghapapd; rPuhf;fg;gl;l gpuNjrk;.



26

 neUf;fUk; ghap (neUf;f Kbahj ghap)

ahjhapDk; xU ghap mKf;fj;jpw;Fs;shd NghJ VjhtJ

nghUnshd;wpd; mlu;j;jpapy; Fwpg;gplj;jf;fsT khw;wNkw;

gltpy;iynadpy; mg;nghUs; neUf;fUe; jd;ikaJ vdf;

fUjg;gLk;. jputq;fs; nghJthf neUf;fUe;jfTilad.

thAf;fs; neUf;fj;jF jd;ikAilajhapDk; thAtpD}lhf

xU nghUs; mirAk; Ntfj;ijf; fzpf;f NgZ}aPapd;

rkd;ghl;ilg; gad;gLj;jyhk;. ,J thAt+lhf xypapd;

Ntfj;Jld; xg;gpLk;NghJ thAtpd; Ntfk; kpfr; rpwpajhf

,Uf;Fk;NghNj ,J nghUe;JtjhFk;.

 cWjpg;gha;r;rYf;fhd njhlu;r;rpr; rkd;ghl;il Kd;itj;jy;.

 NgZ}aPapd; rkd;ghl;ilAk; mjd; cWjpg;ghl;L epge;jidfisAk;

Kd;itj;jy;.

 NgZ}aPapd; rkd;ghl;bd; gpuNahfq;fisf; fye;Jiuahly;.

 NgZ}aPapd; rkd;ghl;ilg; gad;gLj;jp tpsf;ff;$ba Njhw;wg;ghL

fis tpsf;fy;.

 ghap ,af;ftpaYld; njhlh;Ggl;l gpurpd;dq;fisj; jPh;g;gjw;F

khzth;fSf;F topfhl;ly;.
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myF 3 - miyTfSk; miyfSk;

Nju;r;rp 3 :- Kiwikahd Njly;fSf;fhf ngsjpftpaypd; gupNrhjid

uPjpahd> fzpjuPjpahd rl;lfq;fisg; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 3.1 : - ngsjpftpaiy mbg;gilahff; nfhz;L miyTfisg;

gFg;gha;T nra;thu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  vspa ,ir ,af;fj;jpw;F mtrpakhd epge;jidfis tptupg;ghh;.

 vspa ,ir ,af;fj;ij tiuaWg;ghh;.

 vspa ,ir ,af;fr; rpwg;gpay;Gr; rkd;ghL a = -2x I gad;gLj;jTk;

mwpe;J nfhs;Sthh;.

 miyAk; nghUnshd;wpd; ,af;fj;ij mjd;kPJ njhopw;gLk;

tpirfSld; njhlu;GgLj;Jthh;.

 vspa ,ir ,af;fj;jpd; tPr;rk;> kPbwd;> Mth;j;jd fhyk; vdgtw;iw

tpghpg;ghh;.

 vspa ,ir ,af;fj;jpd; NghJ ,af;fg;ghl;Lr;rf;jpAk; mOj;jr;

rf;jpAk; xd;wpypUe;J kw;nwhd;Wf;F khWk; vd;gij tpghpg;ghh;.

 rPuhd tl;l ,af;fnkhd;wpd; vwpa ,af;fk; Xu; vspa ,ir

,af;fk; vd vLj;Jf; fhl;LfSld; tpsf;Fthh;;.

 mtj;ijf; Nfhzj;ij mwpKfg;gLj;Jthh;.

 mtj;ijiag; gad;gLj;jp vspa ,ir ,af;fj;ij Mw;Wk; Jzpf;if

xd;wpd; epiyia tpsf;Fthh;.

 mtj;ij tpj;jpahrj;ijg; gad;gLj;jp ,U vspa ,ir ,af;fq;fis

gad;gLj;Jthu;.

 miyTWk; Jzpf;if xd;wpd; ,lg;ngah;r;rpiaf; fz;lwpthh;.

Muk;gpf;Fk; ,lk; miyTikakhFk; vd;gij mwpthh;.

 ( x = Asint )

 Jzpf;if xd;wpd; vspa ,ir ,af;fj;ij tpsf;Ftjw;F

,lg;ngau;r;rp – Neu tiuigg; gad;gLj;Jthh;.

 vspa ,ir ,af;fj;jpd; ,lg;ngau;r;rp> Ntfk; kw;Wk; Mu;KLfy;

vd;gtw;wpd; khwy;fis tiuG tiff; Fwpg;Gfisg; gad;gLj;jp

tpsf;Fthu;.

 vspa Criyg; gad;gLj;jpg; GtpaPh;g;G Mh;KLfiyj; Jzpthh;.

 ,Nyrhd Rhp tpy; xd;wpd; tpy;khwpypiaj; Jzpthh;.

 RahjPd> jzpj;j> type;j miyTfis NtWgLj;Jthh;.

 ghw;wdpd; Criyg; gad;gLj;jp type;j miyitAk; ghpitAk;

nra;J fhl;Lthh;.

 type;j miyTfs;> ghpT Mfpatw;wpw;F gupNrhjid cjhuzq;

fisf; $Wthh;.

 rpy re;jh;g;gq;fspy; ghpit mDkjpg;gJ gaDs;sjhfTk; rpy

re;jh;g;gq;fspy; ghpT jtph;f;fg;glNtz;Lk; vd;gij tpthpg;ghh;.
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gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 vspa Cry; my;yJ epiw njhq;ftplg;gl;Ls;s ,Nyrhd RUs;

tpy; xd;wpd; miyTj; njhFjpia mtjhdpg;gjw;F khzth;fSf;F

topfhl;LtJld; ,lg;ngau;r;rp> tPr;rk;> Mtu;j;jd fhyk; kw;Wk;

kPbwd; vd;gdtw;iw tpsf;fp tiutpyf;fzg;gLj;j topfhl;Ljy;.

 ,lg;ngah;r;rp> Ntfk;> Mh;KLfy;> kw;Wk; rf;jp epiykhw;wk;

Mfpatw;wpd; NtWghLfisf; fUJtjd; %yk; vspa ,ir

,af;fj;ij tpthpj;jy;.

 a = -2x  vd;Dk; rpwg;gpay;Gj; njhlh;igj; jpUj;jpg;gLj;Jk;

miyT,af;fNk vspa ,ir ,af;fkhFk; vd;gij mwpKfg;

gLj;JtJld; tpsf;fkspj;jy;.

 vspa ,ir ,af;fj;ij tiuaWj;jy;.

 vspa ,ir ,af;fkhdJ rPuhd tl;l tpaf;fj;jpd; vwpifahf

tifFwpf;fg;gLfpd;wJ vdf; fhl;LtJld; ,t;tiff;Fwpg;gpd;

gad;ghLfs; gw;wpf; fye;Jiuahly;.

 Nkw;$wpa tiff;Fwpg;igg; gad;gLj;jp a
max

 =2A vd;gij

ca;j;jwptJld; gpd;tUk; njhlh;Gfis mwpKfg;gLj;jy;.

max

1
, 2 ,  f f v A

T
    

 miytpaf;fj;jpd; mtj;ijia (Nfhzk;) mwpKfQ; nra;tJld;

mtj;ij NtWghl;il (c+k;:- vspa ,U Cry;fisg; gad;gLj;jp)

mwpKfk; nra;jy;.

 vspa ,ir ,af;fj;jpd; jd;ikia tpsf;Ftjw;F ,lg;ngau;r;rp

– Neutiuigg; gad;gLj;Jjy;.

 vspa ,ir ,af;fj;jpd; Ntf – NeutiuG> Mh;KLfy; - Neu

tiuG vd;gtw;iw mwpKfg;gLj;jy;.

 vspa Cry; xd;wpdJk; Nyrhd Rhptpy;ypy; njhq;ftplg;gl;l

jpzptpJk; miyTfhyj;jpw;fhd Nfhitiaj; jUjy;.

 RahjPd miyitAk; jzpj;j miyitAk; tpsf;Fjy;.

 type;j miyTfisAk; ghpT gw;wpAk; nray; tpsf;fkspf;f ghw;wdpd;

(Barton’s)  Cry;fisg; gad;gLj;Jjy;.

 ghptpd; gad;ghLfSf;Fk; gpujp$yq;fSf;Fk; cjhuzq;fisj;

jUk;gb khzth;fSf;F $Wjy;.

Ma;T$lr; nraw;ghLfs; :

 vspa Criyg; gad;gLj;jpg; GtpaPu;g;G Mu;KLfiyj; jPu;khdpj;jy;.

 ,Nyrhd tpy; xd;wpy; njhq;ftplg;gl;l jpzpTf;Fk; miyT

fhyj;Jf;Fkpilapyhd njhlu;igj; jPu;khdpj;jy;.
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Nju;r;rp kl;lk; 3.2 : - gy ;NtW tifahd miy ,af;fq;fisAk; mtw;w pd ;

gad;ghLfisAk; Njbawpthu;.

ghlNtisfs; :- 08

fw;ww;NgWfs; : -  rpypq;fpia cgNahfpj;J miy ,af;fj;jpw;Fr; nray; tpsf;f

kspg;ghh;.

 Jzpf;iffspd; vspa ,ir ,af;f mbg;gilapy; miyapaf;fj;ij

tptupg;ghh;.

 nel;lhq;F miyfisAk; FWf;fiyfisAk; NtWgLj;Jthh;.

 miy ,af;fj;ij tiuGuPjpapy; tif Fwpf;fTk; xNu mtj;ij

apYs;s Gs;spfisAk; ntt;NtW mtj;ijfspYs;s / vjpu;

mtj;ijapYs;s Gs;spfisAk; ,dq;fhZthh;.

 xNu mtj;ijg; Gs;spfisg; gad;gLj;jp miyePsj;ijf; fz;lwpthu;.

 miynahd;wpd; fjp> kPbwd;> miyePsk; vd;gtw;wpd; tiutpyf;

fzq;fisg; gad;gLj;jp fv   I ca;j;jwpthh;.

 miy ,af;fk; njhlu;ghd gpurpdq;fisj; jPu;g;ghh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 Kjy; xd;wpdhy; Clfj;jpy; cs;s Jzpf;iffspd; Fog;gj;jpdhy;

miy ,af;fk; cUthf;fg;gLfpd;wJ vd;gij tpsf;Fjy;.

 vspa nraw;ghLfs; my;yJ fzdp cUtfg;gLj;jy; vd;gtw;iwg;

gad;gLj;jp miy,af;fj;jpw;Fr; nray;Kiw tpsf;fkspj;jy;.

,jpypUe;J gpd;tUtdtw;iw tpsf;Fjy;.

 miy ,af;fj;jpy; rf;jp nrYj;Jif
 Clfj;jpd; nrYj;Jif ,d;wp miy ,aq;Fk;.

 rf;jp ,of;fg;glhjpUg;gpd; vy;yhj; Jzpf;iffSk; miyapd;
,af;fj;jpirapy; xNu kPbwDlDk; xNu tPr;rj;JlDk; miyT
,af;fj;ij Mw;Wk;.

 miy ,af;fj;jpirapy; cs;s Jzpf;iffs; tpj;jpahrkhd

mtj;ijAld; miyTWk;.

 Jzpf;iffs; miyTWk; jpiria mbg;gilahf nfhz;L

FWf;fiy> nel;lhq;F miy vd ,U tifahf miy ,af;fj;ij

tifg;gLj;jyhk;.

 ,U tifahd miy ,af;fq;fSf;Fk; cjhuzq;fisj; jUk;gb

khzth;fSf;Ff; $Wjy;.

 miy ,af;fj;jpd; tiuG Kiw tpsf;fj;ij mwpKfg;gLj;Jq;fs;.

mjhtJ XU fzg;nghOJ miynrYj;Jif jpirapy; cs;s

vy;yhj; Jzpf;iffspd; epiy.
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 gpd;tUk; fiyr;nrhw;fis tiuG Kiw tpsf;fj;jpd; %yk;

tpsf;fkspj;jy;.

 xj;j mtj;ijg; Gs;spfs;

 vjph; mtj;ij

 Gs;spfspd; mtj;ij NtWghL

 Kb

 jhop

 miyePsk;

 kPbwd;

 miyTf; fhyk;

 miy ,af;fj;jpYs;s Jzpf;if xd;wpd; mjpAah; ,lg;ngah;r;rp

ahdJ tPr;rk; vd;gjid tpsf;fkspj;jy;.

 miyapYs;s Jzpf;if xd;wpd; ,af;fepiy( fzepiyf; fjpAk;

jpirAk;) MdJ mt; miyapd; mtj;ij vdj; njhptJld; mJ

 vd;Dk; FwpaPl;bdhy; Fwpf;fg;gLtJld;  MdJ mtj;ijf;

Nfhzk; vdg;gLk; vd;gijf; $wy;.

 miy xd;wpdhy; xuyF Neuj;jpy; cUthFk; rf;fuq;fspd;

vz;zpf;if mt;tiyapd; kPbwd; f vdg;gLk;. miytpd; miyT

fhyk; T ,w;Fk; kPbwd; f ,w;Fk; ,ilapyhd njhlh;G gpd;tUkhW

jug;gLk;.
1

f
T



 Xh; miy cUtpd; cjtpAld; miyapYs;s ,U tpj;jpahrkhd

Gs;spfspd; mtj;ijia tpsf;Ftjd; %yk; “xj;j mtj;ij”,

“vjph; mtj;ij” vd;Dk; fiyr;nrhw;fis mwpKfg;gLj;jy;.

mLj;Js;s xj;j mtj;ijg; Gs;spfSf;F ,ilapyhd mtj;ij

NtWghL 2 rad vdTk; mLj;Js;s ,U vjph; mtj;ijg; Gs;spfSf;

fpilapyhd mtj;ij NtWghL  rad  ck; MFk; vd;gij

tpsf;fkspj;jy;.

 miynahd;wpy; ,U mLj;Js;s xj;j mtj;ij Gs;spfSf;

fpilapydh J}uk; miyePsk;  vd;gij tiuaWj;jy;.

 XuyF Neuj;jpy; miy xd;wpd; ,lg;ngah;r;rp vd;Dk; vz;zf;

fUitg; gad;gLj;jp miyf;fjp v MdJ v= f  My; jug;gLk;

vd;gij ca;j;jwpjy;.

 NkYs;s jj;Jtq;fisAk; vz;zf;fUf;fisAk; gw;wp njspthf

tpsf;fj;ij ngw khzth;fSf;F Vw;w vspa fzpj;jy;fis

toq;Fq;fs;.
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Nju;r;rp kl;lk; 3.3 : - miyfspd; ,ay;Gfis Muha;e;J mit gad ;gLk ;

re;ju;g;gq;fs; gw;wpg; Njbaha;thu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  miyfspd; ,ay;Gfisg; gw;wp vspa nraw;ghLfspd; %yk; nray;

tpsf;fkspf;f Fw;wiy jhq;fpiaAk; ,io/rpypq;fpiaAk;

gad;gLj;Jthh;.

 miyfspd; nghJ ,ay;Gfshfj; njwpg;G> KwpT> jiyaPL kw;Wk;

Nfhzy; gw;wp tptupg;ghh;.

 vspa nraw;ghLfspd; %yk; tpiwj;j njwpg;G> nkd;njwpg;G

vd;gtw;Wf;fhd nray;tpsf;fkspg;ghh;.

 tpiwj;j njwpg;igAk; nkd;njwpg;igAk; NtWgLj;Jthh;.

 Kwptpdhy; Vw;gLk; tpisTis tpsf;Ftjw;F tpj;jpahrkhd

Clfq;fspy; Ntfj;jpy; Vw;gLk; khw;wk;> miyePsk;> nrYj;Jif

jpir vd;gtw;iwg; gad;gLj;Jthh;.

 KwpTr;Rl;bia tiuaWg;ghh;.

 KwpTf;Rl;bAld; fjp> miyePsk;> gLNfhzk;> KwpNfhzk;

vd;gtw;Wf;fpilapyhd njhlh;igj; jUthh;.

1 1
1 2

2 2

sin

sin

v i
n

v r




  

 KwpTnjhlh;ghd fzpj;jy;fis Nkw;nfhs;Sthh;.

 miyfspd; Nkw;nghUe;Jifia (kPnghUe;Jifia)f; $Wthh;.

 tiuT tiff;Fwpg;gpd; %yk; miyfspd; kPnghUe;jiy tpthpg;ghh;.

 jiyaPL> epiyahd miyfs;> kw;Wk; mbg;Gfs;; epfo;tij

tpsf;Ftjw;F miyfspd; kPnghUj;jy; jj;Jtj;ijg; gad;gLj;Jthh;.

 ,io mjphpiag; gad;gLj;jp epiyahd miyfs; gw;wp nray;

tpsf;fkspg;ghh;.

 epiyahd miy cUthtjw;Fj; Njitahd epge;jidfisf;

$Wthh;.

 epiyahd miyfis tiuG Kiwahff; fhl;Lthh;.

 epiyahd miyiaAk; tpUj;jp miyiaAk; NtWgLj;Jthh;.

 fNjhl;Lf; fjph;T miyTfhl;b(CRO) iaAk; ,irf;fitfisAk;

gad;gLj;jp mbg;Gf;fs; gw;wpr; nray; tpsf;fkspg;ghh;.

 mbg;Gfs;> epiyahd miyfs; njhlu;ghd fzpg;Gfis

Nkw;nfhs;Sthh;.

 gz;G hPjpahfj; jiyaPL> Nfzy;> Kidthf;fk; vd;gtw;iw

tpsf;Fthh;.
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gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 Fw;wiy jhq;fpapy; js miy Kfq;fis cUthf;FtJld;

cNyhfj; jl;ilg; gad;gLj;jp miyj;njwpg;ig mtjhdpg;gJld;

miyj;njwpg;G> njwpg;G tpjpf;F mika eilngWfpd;wJ vd;gijf;

fhl;Ljy;.

 tpiwj;j njwpg;G

 tpiwj;j njwpg;G  vd;gjdhy; tpsq;FtJ  vd;d vd;gij

tpsf;Fjy;.

 Nkir kPJ rpypq;fpia fpilahf itj;J mjd; xU

Kidia cWjpahf epypf;F ,izf;f. mjd; kW Kidapy;

Nkirapd; Nkw;gug;Gf;Fr; rkhe;jukhf xU jdpj; Jbg;ig

Vw;gLj;jp njwpg;ig mtjhdpj;jy;.

 tpiwj;j njwpg;gpy; Jbg;G  rad mtj;ij khw;wj;jpw;F

cs;shFk;.

 njhlh;r;rpahd njhlh; Jbg;Gf;fspdhyhdJ miy vd;gij

tpsf;FtJld; miy cUit tiue;J miyj;njwpg;igf;

fhl;Ljy;. (gL miyiaAk; njwp miyiaAk;)

 nkd; njwpg;G

 nkd; njwpg;G   vd;gjdhy;  tpsq;FtJ  vd;d  vd;gij

tpsf;Fjy;.

 Nkir kPJ rpypq;fpiaf; fpilahf itj;J mjd; xU

Kidia Nkirapd; Nkw;gug;Gf;Fr; rkhe;jukhf ,Oj;J

tpLk;; mNj Ntis kWKid RahjPdkhf miraf;$bajhf

cs;sJ.  njwpg;ig mtjhdpj;jy;.

 Jbg;Gj; njwpf;Fk; NghJ mtj;ij khw;wj;jpw;F cs;shfhky;

njwpg;giltij cUf;fspd; cjtpAld; fhl;Ljy;.  nkd;

njwpg;gpy; gL miyiaAk; njwp miyiaAk; vt;thW

cUthFk; vdf; fhl;Ljy;.

 gL miyapdhYk; njwp miyapdhYk; tpisAs; miy

cUthf;fg;gLk; vd;gij tpsf;Fjy;. vt;thwhapDk;  nkd;

njwpg;gpYk; type;j njwpg;gpYk; cUthFk; tpisAs; miyia

eilKiwapy; fhzKbahJ.

 gpd;tUk; miyj; njwpg;gpd; ,ay;Gis typAWj;jy;.

 miyj;njwpg;G tpjpf;F mikaj; njwpg;gilAk;.

 miyj;njwpg;gpd;NghJ miyapd; kPbwd;> miyePsk;>

miyf;fjpu; vd;gd khw;wk; miltjpy;iy.

 njwpf;Fk; jsk; tpiwg;ghdjhapd; njwpg;gpd; NghJ mtj;ij

khw;wk;  rad ,w;F cs;shFk;.

 njwpf;Fk; jsk; nkd;ikahdjhapd; njwpg;gpd; NghJ vJtpj

mtj;ij khw;wj;jpw;Fk; cs;shfhJ.
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 miynahd;wpd; KwpT

 Fw;wpiy jhq;fpiag;gad;gLj;jp js miyKfq;fspd; Kwpitr;

nra;J fhl;Ljy;.

 miy KwpTf;F cl;gLk; vdpy; xU Clfj;jpy; ,Ue;J

,d;DNkhh; Clfj;jpw;Fr; nry;Yk; NghJ NtWgl;l Ntfj;Jld;

mjDs; cl;GFk;.

 gL Clfk; njhlh;ghf KwptilAk; Clfj;jpd; KwpTr;Rl;b

1

2

gL Clfjj; py ; miyff; jp 

Kwptilej;  Clfjj; py ; miyf;fjp 

v

v

vd;gij tiuaWg;gJld; KwptilAk; NghJ kPbwd; f ,y;

khw;wk; Vw;glhJ vd;Wk; mj;Jld;

1 1
1 2

2 2

sin

sin

v i
n

v r




    vdf; fhl;Ljy;.

 miynahd;wpd; Nfhzy;

 Fw;wpiyj; jhq;fpapy; ePh; miyfspd; Nfhziy mtjhdpg;g

jw;Fr; nraw;ghLfspy; <LgLj;Jjy;.

 NfhzyilAk; miyfspd; ,ay;Gfis miyePsk;> kPbwd;>

fjp> miyapd; nrYj;Jifj; jpir> miyfspd; tbtk;

Mfpatw;wpd; mbg;gilapy; fye;JiuahLjy;.

 Jthuj;jpD}lhf miy nry;Yk;NghJ Nfhzy; milAk;

vd;gijr; nra;J fhl;Ljy;.

 Jthuj;jpd; msT> miyePsk; vd;gdtw;wpdhy; Nfhzypy;

Vw;gLk; ghjpg;Gf;fisf; fye;JiuahLjy;.

 miynahd;wpd; jiyaPL

 kPnghUe;jy; jj;Jtj;ij Kd;itj;Jf; fye;JiuahLjy;.

 Fw;wiy jhq;fpapy; ePuiyapd; jiyaPl;Lf; Nfhyq;fis

mtjhdpf;fr; nraw;ghLfspy; <Lgly;.

 glq;fisg; gad;gLj;jp Mf;f> mopTj; jiyaPLfs; gw;wpf;

fye;Jiuahly;.

 mjpupia cgNahfpj;J xU nky;ypa ,ioapy; mjpu;it

Vw;gLj;jp epiyahd miyfs; gw;wp nray; tpsf;fkspj;jy;.

 epiyahd miyfs; Njhd;Wtjw;F mtrpakhd epge;jidfis

tpsf;Fjy;
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 epiyahd miyfspd; cUthf;fj;ij tiuG %yk; tptupj;jy;.

 epiyahd miyfs; kw;Wk; tpUj;jp miyfs; Mfpatw;wpd;

,ay;Gfis NtWgLj;jpf; fhl;ly;.

 NkYs;s nraw;ghLfspd; NghJ fZ kw;Wk; Kuz; fZ

Mfpatw;wpd; cUthf;fj;ijAk; nra;J fhl;Ljy;.

 EZf;Fg;gd;dp> fNjhl;Lf;fjpu; miyTfhl;b (CRO)> Af

irifg; gpwg;ghf;fpfisg; gad;gLj;jp gupNrhjid uPjpahf

fZf;fs;> Kuz; fZf;fis vjpu;T $wp epiyfisf; fz;L

gpbj;jy;.

 miyapdhy; cUthf;fg;gLk; mbg;Gf;fs;

 xNu kPbwDs;s ,U ,irf;fitfisj; njupT nra;J mtw;wpy;

xd;wpd; kPJ rpwpjsT nkOif xl;b ,uz;ilAk; xNu Neuj;jpy;

mjpur; nra;J mbg;Gfis mtjhdpj;jy;.

 mz;zsthd kPbwd;fSila xyp Kjy;fspy; ,Ue;J

gpwg;gpf;fg;gLk; miyfshy; mbg;Gfs; Njhd;Wtij tupg;glk;

%yk; tpsf;Fjy;.

 1 2bf f f   vd;Dk; rkd;ghl;il mwpKfg;gLj;jy;.

 miyapd; Kidthf;fk;

 ,iofspy; miyj;jsq;fisf; fhl;Ltjd; %yk; FWf;fiyapy;

mjpUk; jsq;fisr; nra;J fhl;ly;.

 xU jdpj;jsj;jpy; mjpUk; miyfs; vd;gij cWjpg;gLj;Jk;

vz;zf;fU Kidthf;fk; vd miof;fg;gLk;. mj;jsk;

jsKidthf;fk; vdg;gLk;.

 rpypq;fpiag; gad;gLj;jp FWf;fiyfs; khj;jpuk; Kidthf;fj;

jpw;F cl;gLk; vd;gijAk; nel;lhq;F miyfs; Kidthf;fj;

jpw;F cl;glhJ vd;gijAk; nra;J fhl;ly;.

 Kidthf;fj;ij mtjhdpj;jjpypUe;J xypapiyfs; nel;lhq;F

miyfs; vd;gijAk; xsp miyfs; FWf;fiyfs; vd;Dk;

KbTf;F tUjy;.
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Nju;r;rp kl;lk; 3.4 : - khwpfisf; ifahStjd; %yk; ,iofspYk; Nfhy;fspYk;

cz;lhFk; mjpu;T khjpupfisg; gad;gLj;Jthu;.

ghlNtisfs; :- 12

fw;ww;NgWfs; : -  FWf;fiyapd; fjpf;fhd Nfhitia ,ioapYs;s ,Oit> myF

ePsj;jpw;fhd jpzpT rhh;ghfj; jUthh;.

 ,iofspy; epiyahd miyfSf;Fupa gupT kPbwd;fspd; vz;zpay;

Nfhyj;ij tpsf;Fthh;.

 mbg;gilr;Ruk;> Nkw;nwhdpfs;> ,irr;Ruk; vd;gtw;iwf; fz;lwpthh;.

 mbg;gilr;Ruk;> Nkw;nwhdpfs; vd;gtw;wpd; kPbwDf;fhd Nfhit

fisg; ngWthh;.

 ,iofspy; Njhd;Wk; epiyahd miy Nfhyq;fs; njhlu;ghd

fzpg;Gfis Nkw;nfhs;Sthh;.

 Rukhdp xd;iwg; gad;gLj;jp ,irf;fit xd;wpd; kPbwidj;

Jzpthh;.

 mjph;TePsj;jpw;Fk; kPbwDf;Fk; ,ilapyhd njhlh;igg; ghpNrhjid

hPjpahff; fz;lwpthh;.

 nel;lhq;F miyapd; fjpf;fhd Nfhitiag; aq;fpd;kl;L> mlh;j;jp

rhh;ghfj; jUthh;.

 miyfs; gw;wpa mwpitg; gad;gLj;jp eLf;f miyfs;> Gtp

eLf;fk;> wpr;rh; msTj; jpl;lk;> gz;G hPjpahfr; Rdhkp cUthjy;

Mfpatw;iw tptupg;ghh;.

 Gtp eLf;fk;> Rdhkp vd;gtw;iw tpsf;Ftjw;F mwpf;if jahhpg;ghh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 <u;f;fg;gl;l ,ioapy; epiyahd miyia mtjhdpf;Fk; nghUl;L

khztu;fs; gupNrhjid nra;a topg;gLj;Jjy;.

 Nkw;gb gupNrhjidiag; gad;gLj;jp <u;f;fg;gl;l ,ioapy; Vw;gLk;

mbg;gil miyf;Nfhyq;fs; kw;Wk; Vida epiyahd miyfspd;

Nfhyq;fisAk; fhl;Lthu;.

 glq;fspd; cjtpAld; vt;thW miyePsj;ijg; ngWtJ vd;gijAk;

vt;thW v = f  I gad;gLj;jp kPbwd; fhz tpsf;fkspj;jy ;.

 ,io xd;wpy; RahjPd mjph;tpdhy; epiyahd miytbtq;fs;

cUthFk; vd;gijAk; mj;Jld; mtw;Wf;F vt;thW mbg;gil>

Nkw;nwhdp> ,iraq;fs; vdg; ngahpLtJ vd;gij tpsf;fy;.

 <u;f;fg;gl;l ,ionahd;wpy; FWf;fiyapd; fjp 
T

v
m

  vDk;

rkd;ghl;lhy; jug;gLk;. ,q;F T  ,ioapy; cs;s ,OitAk; m
myFePsj;jpw;fhd jpzpTk; MFk;.
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 v = f  Ak; 
T

v
m

  vd;gijAk; gad;gLj;jp <h;f;fg;gl;l ,ioapd;

ePsk;  l  ,y; cUthFk; mbg;gil mjph;ntz;    vd;gij

ca;j;jwpjy;.

 n tJ Nkw;nwhdpapd; kPbwd; f
n 
MdJ gpd;tUk; rkd;ghl;lhy;

jug;gly;.

 Rukhdpiag; gad;gLj;jp>

 ,OitapYs;s Rukhdpiag; gad;gLj;jp ,irf;fit xd;wpd;

kPbwid vt;thW Jzpjy; vd;gij tpsf;Fjy;.

 <h;f;fg;gl;l ,ioapd; kPbwDf;Fk; ,ioapd; ePsj;jpw;Fk;

,ilapyhd njhlh;igg; ngWtjw;fhd Kiwia tpsf;Fjy;.

 jpz;k Clfnkhd;wpy; nel;lhq;F miyapd; Ntfk;; 
E

v


  I

vd;gijf; $Wq;fs;. ,q;F E MdJ aq;fpd; kl;L>  - Clfj;jpd;

mlh;j;jpAk; MFk;.

 Nfhy;fspy; nel;lhq;F miyapd; fjpiaf; fzpj;jy;.

 Gtp mjph;r;rpapdhy; cUthf;fg;gLk; eLf;f miyfisg; gz;gwp

hPjpahf tpsf;fy;.

 clyf miyfshd  P -  miyfSk;> S - miyfSk;

 Nkw;gug;G miyfs;

 hpr;lh; msTj;jpl;lk;

 Rdhkp kw;Wk; Rdhkp cUthtjw;fhd fhuzpfs; vd;d vd;gijr;

RUf;fkhf tpsf;fy;

 Rdhkpapd; ,ay;GfSk; mjdhy; vw;gLk; NguopTk;.

 Nkw;$wg;gl;l njhlh;Gfisj; njspthf tpsq;Ftjw;F vspa

gpur;rpidfisj; jPh;g;gjw;F khzth;fSf;F topfhl;ly;.

Ma;T$lr; nraw;ghLfs; :

 Rukhdpapd; ,ioapd; ,Oitia khw;Wtjd; %yk; ,irf; fitapd;

kPbwidj; Jzpjy;.

 mjpu;T ePsj;jpw;Fk; kPbwdpw;Fk; ,ilapyhd njhlu;ig tha;g;Gg;

ghh;j;jYf;F ,irf;fitfspd; njhFjpiaAk; tiuT KiwiaAk;

gad;gLj;jy;.
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Nju;r;rp kl;lk; 3.5 :- khwpfisf; fl;LgLj;Jtjd; %yk; thA epuy;fspd; mjpu;T

tiffisg; gad;gLj;Jthu;.

ghlNtisfs; :- 10

fw;ww;NgWfs; : -  tspapy; xypapd; fjpf;fhd Nfhitiaj; jUthh;.


M

RT
v


 vd;Dk; Nfhitia ca;j;jwpthh;.

 mKf;fk;> ntg;gepiy> %yh;j;jpzpT> njhlh;G <ug;gjd; vd;gd

tw;wpdhy; tspapy; xypapd; fjpapd; ghjpg;ig tpthpg;ghh;.

 %ba FohapYk;> jpwe;j FohapYk; epiyahd miy Njhd;Wk;

tpjj;ij tpthpg;ghh;.

 %ba FohapYk;> jpwe;j FohapYk; epiyahd miyfSf;fhd

vz; tbt ghptjph;T kPbwd;fis tpsf;Fthh;.

 ghpTf;Foha; xd;wpy; mbg;gilapdJk;> Nkw;nwhdpapdJk; kPbw

Df;fhd Nfhitia ngWthh;.

 xU ,irf;fitia gad;gLj;jp tspapy; xypapd; Ntfj;ijAk;

Kidj;jpUj;jj;ijAk; Jzptjw;fhd gupNrhjid mikg;Gfis

tbtikg;ghh;.

 ,irf;fit njhFjpiag; gad;gLj;jp tspapy; xypapd; Ntfj;ijAk;

Kidj;jpUj;jj;ijAk; Jzptjw;fhd gupNrhjid mikg;Gfis

tbtikg;ghh;.

 ghpTf;Foha;fspy; epiyahd miyfs; njhlu;ghd fzpg;Gfspy;

<LgLthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 Clfj;jpy; nel;lhq;F miyfshf xyp gazpg;gjw;F Clfj;jpy;

Vw;gLj;jg;gLk; mjpu;T mtrpakhFk; vd;gij tpsf;Fjy;.

 thA xd;wpy; xyp miyapd; fjp 
P

v



  vDk; rkd;ghl;bd;

%yk; jug;gLtijf; $Wjy;.

 NkYs;s rkd;ghl;by; ,Ue;J
RT

v
M


 vDk; rkd;ghl;ilg;

ngWtjw;F ,yl;rpa thAr; rkd;ghl;il gad;gLj;Jjy;.

 NkYs;s rkd;ghl;ilg; gad;gLj;jp xypf;fjpahdJ ntg;gepiyapy;

kl;Lk; jq;fpAs;sJ vd;gijAk; mKf;fj;jpy; jq;fpapuhJ vd;gijAk;

tpsf;fy;.

 mj;Jld; thAf;fspy; xypapd; fjpahdJ ePuhapd; gpurd;dk; my;yJ

njhlh;G <ug;gjd; Nghd;w thAf;fspd; Nrh;f;ifapy; jq;fpapUf;Fk;.
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 jug;gl;l thAtpw;F v T  vd;gij $WtJld; 
11

2 2

Tv

v T
  vDk;

njhlh;igf; Fwpg;gply;.

 Fwpj;j ntg;gepiyf;F 
1

v
M

  vd;gijf; $WtJld; 
21

2 1

Mv

v M


vDk; njhlh;igj; jUjy;.

 thAf;fspy; xypapd; fjp njhlu;ghd gpurpdq;fisj; jPh;g;gjw;F

khzth;fSf;F topfhl;Ljy;.

 jpwe;j Foha;fspYk;> xU Kid %lg;gl;l Foha;fspYk; cs;s

tsp epuypy;fspy; mjpu;Tfis vt;thW Vw;gLj;JtJ vd;gij

tpsf;Fjy;.

 gL miyfspdJk; njwpg;giyfspdJk; kPnghUe;jy;; fhuzkhf

cUthfpa epiyahd miyfs; gw;wp tpsf;Fjy;.

 mbg;gil> Nkw;nwhdpfs; my;yJ ,irr;Ruq;fs;> fZf;fspdJk;

Kuz;fZf;fspdJk; epiyfs; Nghd;w miytbtq;fspd; tpj;jpahr

khd epiyfis tiutjd; %yk; tpsf;Fjy;.

 miy ePsj;Jf;Fk;> Fohapd; ePsj;Jf;Fk; ,ilapyhd njhlu;igg;

ngWtjw;fhff; fZf;fspdJk; Kuz; fZf;fspdJk; njhlu;G

epiyfisg; gad;gLj;Jjy;.

 Fohapd; Kidj; jpUj;jk; gw;wp tpsf;Fjy;.

 nghUj;jkhd nraw;ghL %yk; fZf;fs;> Kuz; fZf;fspd;

njhlu;G epiyfisf; fz;lwpjy;.

 Foha;fspy; tspepuYld; njhlh;ghd ghpNrhjidfisr; nra;J

fhl;Ltw;Fk; mJ njhlh;ghd gpur;rpidfis jPh;g;gjw;Fk; khzth;

fSf;F topfhl;Ljy;.

Ma;T$lr; nraw;ghLfs; :-

 xU Kid %ba Fohia cgNahfpj;J tspapy; xypapd; fjpiaj;

Jzptjw;F>

 xU ,irf; fitiag; gad;gLj;jy;

 ,irf;fitj; njhFjpapidg; gad;gLj;jy; (tiuG Kiw)
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Nju;r;rp kl;lk; 3.6 : - nlhg;supd; tpistpd; gad;ghL gw;wp Muha;thu;.

ghlNtisfs; :- 05

fw;ww;NgWfs; : -  vspa nraw;ghLfis elj;Jtjd; %yk; nlhg;sh; tpistpw;Fr;

nray; tpsf;fkspg;ghh;.

 Kjy; xd;wpd; ,af;fj;jpdhy; Vw;gLk; miyePskhw;wj;ijf; fUjpj;

Njhw;w kPbwDf;fhd Nfhitiag; ngWthh;.

 mtjhdpapd; ,af;fj;jpd; fhuzkhd njhlh;G xypf;fjpiaf; fUjp

Njhw;wkPbwDf;fhd Nfhitiag; ngWthh;.

 KjypdJk; mtjhdpapdJk; ,af;fj;jpd; fhuzkhd Njhw;w

kPbwDf;fhd Nfhitia ca;j;jwpthh;.

 nlhg;supd; tpisitg; gad;gLj;jp Njhw;w kPbwdpy; Vw;gLk; khw;wk;

njhlu;ghd Njhw;wg;ghl;il tptupg;ghh;.

 Vw;w gz;G tif rhh;e;j xypf;F nlhg;sh; tpisitf; fzpg;G

fSf;Fg; gpuNahfpg;ghh;.

 mjph;r;rp miy vt;thW cUthfpd;wJ vd;gij tpsf;Fthh;.

 nlhg;su; tpisTg; gad;gLj;jp Nkw;nfhs;Sk; Njhw;wg;ghLfspd;

tpsf;fq;isAk; gpuNahfq;fisAk; Ma;T nra;J tpthpg;ghh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 Gifapujg; ghijaUfpy; epw;Fk; Nehf;Fdu; xUtuhy; Nfl;fg;gLk;>

Gifapuj tz;bapd; rPo;f;if xypapd; (Horn) kPbwd; khwy;fis

nlhg;su; tpisitg; gad;gLj;jp tpsf;Fjy;.

 epiyahd Nehf;Fdu; xUtupy; czug;gLk; xU thfdj;jpd; rPo;f;if

xyp xypj;Jf; nfhz;L mtiuf; fle;J nry;Yk; NghJ vt;thW

khw;wkilfpd;wJ vd;gij vLj;Jf; fhl;Ljy; %yk; tpsf;Fjy;.

 thfdnkhd;wpy; gazpf;Fk; Nehf;Fdu; epiyahd xyp Kjiyf;

fle;J nry;Yk; NghJ mtuhy; vt;thW xypkPbwdpd; khw;wk;

czug;gLfpd;wJ vd;gij vLj;Jf; fhl;Ljy; %yk; tpsf;Fjy;.

 xypKjYk;> Nehf;FdUk; ,aq;Fk; NghJ vt;thW xyp kPbwdpd;

khw;wk; Nehf;Fduhy; czug;gLfpd;wJ vd;gij vLj;Jf; fhl;Lf;fs;

%yk; tpsf;Fjy;.

 ,U kug; ngl;bfspy; KiwNa xj;j ,U ,irf; fitfisg;

nghUj;jp nlhg;su; tpisitr; nra;J fhl;l khztu;f;F xg;gil

toq;Fq;fs;. ,U ru;trkdhd ,irf;fitfis mjpur; nra;Aq;fs;.

xd;iw epiyahf itj;jthW kw;iwaJld; Rtiu Nehf;fp

efUq;fs;. mg;NghJ> mbg;Gfs; Nfl;Fk;.

 xypKjYf;Fk; mtjhdpf;Fk; ,ilapy; tpj;jpahrkhd epiyfspy;

rhh;gpaf;fk; epfOk;NghJ Njhw;w mjph;ntz;Zf;fhd Nfhitiag;

ngwy;.
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 nlhg;sh; tpisT njhlh;ghd gpur;rpidfisj; jPH;g;gjw;F khzth;

fSf;F topfhl;ly;.

 eilKiwr; re;jh;g;gq;fspy; nlhg;sh; tpisT njhlh;Gghd

gpuNahfq;fisf; Fwpg;gply;.

 Clfnkhd;wpy; miyKjypd; fjp xypapd; fjpia mz;kpf;Fk;

NghJ miyahdJ kpfmUfUfhf te;J nfhj;jhjYf;F cs;shFk;

vd;gijg; glq;fs; %yk; tpsf;fy;.

 Clfnkhd;wpy; miyKjypd; fjp xypapd; fjpiaj; jhz;Lk;NghJ

miyKfq;fs; Kg;ghpkhd $k;G tbtpy; cUthFk; vd;gij

tpsf;fy;.

 kPnahypf; fjpapy; tspapy; n[w; tpkhdq;fs; gazpf;Fk; NghJ

miyKfq;fs; Kg;gupkhzq;fspy; tpuptile;J nry;tJld;> kr;

$k;G vdg;gLk; $k;G tbtpy; cUthfpd;wd. ,f;$k;gpd; Nkw;gug;G

topNa mjpu;r;rp miyfs; epiyj;jpUf;Fk;. miyKfq;fspd;

nfhj;jhjy; MdJ> VjhtJ xU Gs;spiaf; fle;J nry;Yk;

NghJ vjpu; ghuhjsT cau;> jho; tspaKf;fj;ij Vw;gLj;Jfpd;wJ.

 cah; mKf;fj;jpYs;s neUf;fg;gl;l miyKfq;fs; mtjhdpiaj;

jhz;br;nry;Yk;NghJ mtjhdpf;F xyptpir mjph;nthyp (Sonic

boom) Nfl;Fk;.

 nlhg;su; tpisitg; gad;gLj;jp Nkw;nfhs;Sk; Njhw;wg;ghLfspd;

tpsf;fq;isAk; gpuNahfq;fisAk; Ma;T nra;J mwpf;if

rku;g;gpf;Fk;gb khztu;fSf;F xg;gil xd;iw toq;Fq;fs;.
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Nju;r;rp kl;lk; 3.7 :- xypapd; ,ay;Gfis Vw;w tpjj;jpy; njhFg;gjd; %yk; xyp

Mf;fq;fisr; nra;thu;.

ghlNtisfs; :- 05

fw;ww;NgWfs; : -  xypapd; rpwg;gpay;Gfis tptupg;ghh;.

 gy;NtW epiyikfis tpsf;Ftjw;F kdpj nrtp czu;tpd;

nrwpT kl;lk; vjpu; kPbwDf;Fupa tiuigg; gad;gLj;Jthh;.

 xypapd; rpwg;gpay;GfSf;F nray; tpsf;fkspf;f vspa nraw;ghL

fis Nkw;nfhs;Sthh;.

 nrwpT kl;lk; (nlrpgy;) kw;Wk; nrwpT njhlu;ghd fzpg;Gf;fspy;

<LgLthh;.

 fopnahyp> fPo; xyp vd;gtw;iwg; gz;G hPjpahf mwpKfg;gLj;Jthh;.

 xypapd; rpwg;gpay;Gfspd; mwpit md;whl tho;f;ifapy;

gad;gLj;Jthh;.

 Vw;w xyp kl;lq;fspd; Kf;fpaj;Jtj;ij tpsf;Fthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 xypapd; tpNrl ,ay;Gfis mwpKfQ; nra;tJld; tpsf;Fjy;.

 gpd;tUk; tpisTfis mtjhdpf;Fk; nghUl;L nraw;ghLfis

elj;Jjy;;.

 cug;gpd; tPr;rk;

 RUjpapd; kPbwd;

 gy;NtW ,irf; fUtpfspd; xypapd; gz;igr; nray; tpsf;fkspf;f

fNjhl;Lf; fjpu; miyT fhl;bia (CRO) gad;gLj;Jjy;.

 xypapd; gz;gpw;fhd fhuzq;fis tpsf;Fjy;.

 kdpjf; fhjpd; Nfs;jd;ik EiothiaAk;> Neh EiothiaAk;

tpsf;FtJld; xypr; nrwpTf;fhd ngWkhdq;fisAk; toq;Fjy;.

 xypr; nrwpT kl;lj;ij msg;gjw;fhd myfhd nlrpgiy tiutpyf;

fzg;gLj;Jjy;.

 xyp;r;nrwpT kl;lk; njhlh;ghd gpurpdq;fisj; jPh;g;gjw;F topfhl;L

tJld; mijg; gw;wpf; fye;JiuahLjy;.

 xyp khriljy; njhlh;ghfj; Njbawpe;J mwpf;ifg;gLj;j khztu;

fSf;F xg;gil toq;Fjy;.
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Nju;r;rp kl;lk; 3.8 :- kpd;fhe;j miyfs; gw;wp Muha;thu;.

ghlNtisfs; : - 0 5

fw;ww;NgWfs; : -  miyTWk; kpd;Gyj;ijAk; fhe;jg;Gyj;ijAk; kpd;fhe;j miy

nfhz;bUf;Fk; vd;gijf; $Wthh;.

 Vw;wg;gl;l Jzpf;iffspd; Mh;KLfy; my;yJ mkh;KLfy;

miltjd; fhuzkhf kpd;fhe;j miy cUthf;fg;gLk; vd;gijf;

$Wthh;.

 kpd;fhe;j miyfspd; ,ay;Gfis tiuGKiwahf tpghpg;ghh;.

 kpd;fhe;j jpUrpaj;ijg; gad;gLj;jp kpd;fhe;j miyfis

tifg;gLj;Jthh;.

 kpd;fhe;j miyfspd; ,ay;Gfis tpthpg;ghh;.

 xt;nthU gpujhd miy ePs tPr;Rfspy; kpd;fhe;j miyfspd;

,ay;GfisAk; gpuNahfq;fisAk; tptupg;ghh;.

 LASER fw;iwapd; jj;Jtj;ij tpsf;Fthh;.

 LASER fw;iwfspd; ,ay;GfisAk; gad;ghLfisAk; fz;lwpthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 glq;fspd; cjtpAld; kpd;fhe;j miyia mwpKfQ; nra;tJld;

,t;tiyahdJ miyTWk; kpd;> fhe;jg; Gyq;fspdhy; MdJ

vd;gijAk; ,g;Gyq;fs; xd;Wf;nfhd;W nrq;Fj;jhfTk; ,Uf;Fk;

vd;gijAk; tpsf;Fjy;.

 ,t;tjph;Tfspd; tPr;rq;fSf;fpilapyhd tpfpjkhdJ miyf;fjpf;Fr;

rkdhFk;.

E
C

B
  ,q;F C MdJ kpd;fhe;j miyapd; fjpahFk;.

 ntw;wplj;jpy; rfy kpd;fhe;j miyfspdJk; fjpahdJ khwpyp

3108 m s-1 (2.99792458108 m s-1) vd;gijAk; mj;Jld; ,t;tiyapd;

nrYj;Jiff;F Clfk; mtrpakpy;iy vd;gijAk; tpsf;Fjy;.

 Clfj;jpy; CLUTk; kpd;fhe;j miyapd; fjp FiwtilAk;.

 kpd;fhe;j miyapd; gy nraw;ghLfSf;F kpd;Gyk; fhuzkhFk;

vd;gijg; ghpNrhjidfs; fhl;Lfpd;wd. (Gifg;glj;jhs;fspd;

ntspg;ghL> GNshh; xsph;G Nghd;wd). ,jpypUe;J kpd;fhe;j

miyfspd; js mjph;it kpd;Gyk;(E) ,d; jsmjph;T Vw;Wf;

nfhs;fpd;wJ.

 kpd;fhe;j miyfs; FWf;fiyfshFk; Vnddpy; ghpNrhjid

epge;jidfspy; xU jsj;jpy; nrYj;jKbAk; (Kidthf;f KbAk;)

vd;gij cWjpg;gLj;jKbAk; vd;gij tpsf;Fjy;.

 kpd;fhe;j miyfspd; cw;gj;jp Kiwapy; ,Ue;J vy;yhj;

jsq;fsYk; mjph;Tfis Vw;gLj;jKbAk; vd;gijf; $wy;.
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 jsKidthf;fg;gl;l tbfs; my;yJ nrYj;Jk; czh;nfhk;Gfs;

%yk; jsKidthf;fg;gl;l miyfisg; ngwKbAk;.

 kpd;fhe;j miyfis ,aw;ifahfTk nraw;ifahfTk cw;gj;jp

nra;a KbAk; vd;gijr; RUf;fkhff; fye;JiuahLq;fs;.

(kpd;dy;- kpd;nghwpfs;> kpd; ,wf;fk; - jho; mKf;fepiyapy;

cUthFk;> mZmjph;T> ,yj;jpudpay; miyTfhl;bfs;> fU

jhf;fpfs; Nghd;wd)

 kpd; fhe;jj;jpUjpakhdJ miyePsk;  clDk; mjph;ntz; f

clDk; vt;thW guk;gpAs;sJ vd;gijf; fhl;ly;.

kpd;fhe;j miyg;gl;ilfspd; ngah;fs; :- NubNah miyfs;>

VHF, UHF, Ez; miyfs;> IR fjph;fs;, fl;GydhF gFjp, GwT+jhf;

fjph;fs;, X- fjph;fs;>  fjph;fs;

 xt;nthU gl;ilapdJk; gad;ghLfisAk; rpwg;G ,ay;GfisAk;

RUf;fkhff; fye;Jiuahly;.

Nyru;fs; (LASER)

LASER vd;gJ Light Amplifieation by stimulated Emission of Radiation vd;gjd; RUf;fkhFk;.

KjyhtJ Nyru; 1960 ,y; mikf;fg;gl;lJ.

(a) nraw;ghL

rf;jp kl;lq;fspdbg;gilapy; Nyrupd; nraw;ghL tpsf;fg;gLk;.

jputpankhd;wpd; mZf;fs; mUl;lg;gLk; NghJ cau;rf;jp kl;lj;jpypUe;J jho; rf;jp

kl;lj;jpw;F ,yj;jpud;fs; nry;Yk; NghJ fjpu;g;Gf; fhyg;gLfpd;wJ. nghJthf ,J

vOe;jkhdkhf eilngWk;. mjhtJ jd;dpr;irahd fhyy; Vw;gLfpd;wJ. (cU 3.1)

,f;fjpu;tPr;R vy;yhj; jpirfspYk; fhyg;gLtJld;> ,J xOq;fw;wjhfTk; cs;sJ.

,r; nrad;Kiw %yNk rhjhuz KjypypUe;J xspfhyy; epfo;fpd;wJ.

cU 3.1   jd;dpr;irahd fhyy;
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vt;thwhapDk; mUl;lg;gl;l mZ xd;wpd; rupahd rf;jpahfg; Nghl;Nlhd; fUjg;gLkhdhy;>

cau; rf;jp kl;lj;jpYs;s ,yj;jpudhdJ jho; rf;jp kl;lj;Jf;Fr; nry;tjw;Fj;

J}z;LtJld; kw;nwhU Nghl;NlhidAk; fhYfpd;wJ. ,e;jg; Nghl;NlhdhdJ> jhd;

ghjpf;fg;glhky; ,ijj;J}z;ba Nghl;Nlhdpd; jpirapYk;> mjpu;ntz;zpYk;> xNu

mtj;ijapYk; fhzg;gLtJ mjd; jdpr; rpwg;ghFk;. ,j;Njhw;wg;ghlhdJ Id;];Bdhy;

(Einstien) vjpu;T $wg;gl;l J}z;ba (Stimulated Emission) fhyy; vd;wiof;fg;gLfpd;wJ.

,J cU 3.2 ,y; fhl;lg;gLfpwJ.

Nyru; xd;wpy;> jd;dpr;irahd fhyiy tplj; J}z;ba fhyy; tpQ;Rtjhy; xspf;fhyy;

xOq;fikf;fg;gLfpd;wJ. ,jidg; ngWtjw;F> jho;kl;lj;ij tpl cau; kl;lj;jpy;

mjpfsT ,yj;jpud;fisf; nfhz;bUf;f Ntz;baJ kpf mtrpakhFk;. ,j;jifa

epge;jidahdJ> ~~Neu;khW neupry;|| (Invertent Population) vd;wiof;fg;gLk;. ,J

,ay;ghd epiyf;F vjpuhd xd;W. Mdhy; xsp tpupayhf;fj;jpw;F kpf mj;jpahtrpakhdJ.

mjhtJ> xspf;fw;iahdJ xU jputpaj;jpD}L nry;Yk; NghJ nrwpT toikahff;

FiwtiltjpYk; ghu;f;f ,q;F nrwpT $l;lg;gl Ntz;Lk;.

Neu;khW neupriy cUthf;Fk; Xu; Kiwahf ~xspapay; gk;gpj;jy;| (Optieal pumbing)

mwpag;gLtJld;> xspahy; Jyf;fkilaf; $ba Nyru; jputpaq;fisAk; nfhz;Ls;sJ.

E
2
 ngupJ E

1
 vd;w epiyapy; E

1 
E

2
 vd;w ,U rj;jp kl;lq;fisf; fUJf. (E

2 
- E

1
)/h

vd;w kPbwdpy; Nghl;Nlhd;fis> gk;gpf;Fk; fjpu; tPry; nfhz;bUf;Fkhdhy;> Nghl;Nlhd;

cwpQ;ry; 2k; kl;lj;jpw;F cau;j;jg;gLk;. vjpu;ghuhj epiyapy;> 2k; kl;lj;jpy; Ntfkhf

,yj;jpud; neupry; mjpfupf;fj; njhlq;fpdhy;> gk;gpf;Fk; fjpu; tPryhdJ Cf;fpafhyiy

2k; kl;lj;jp ypUe;J 1k; kl;lj;jpw;Fj; J}z;Lk;. mJ rupahd kPbwdhtJld; NkYk;

cUthf;fkiljy; eilngwhJ.

cU 3.2  J}z;lg;gl;l fhyy;
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cU 3.3

gk;gpf;Fk; xspapd;
kPbwd;

J}z;ba fhyypd;

kPbwd;

cU 3.3 %d;W kl;lj;njhFjp xd;wpy; gk;gpf;Fk; fjpu; tPry; kPbwd ; (E
3
– E

1
)/h rf;jp

,ypUe;J kl;lk; 3w;F ,yj;jpud;fis cau;j;Jtjhy;> mjpypUe;J mit jd;dpr;irahd

fhyypdhy; 2k; kl;lj;jpw;Fg; gha;fpd;wd. 2k; kl;lj;jpy; ePz;l fhyk; ,yj;jpud;fs;

,Uf;Fkhdhy;> 2k; kl;lj;jpw;Fk; 1k; kl;lj;jpw;FkpilNa Xu; jiyf;fPo; neupry; Vw;glyhk;.

2k; kl;lj;jpypUe;J 1k; kl;lk; Nehf;fpa ,yj;jpud; gha;r;ryhy; Vw;gLk; jd;dpr;irahd

Nghl;Nlhd; fhyy;> njhlu;r;rpahd Nghl;Nlhdpd; Cf;fpa fhyiy Vw;gLj;Jk;. ,jdhy;

Vida mZf;fspypUe;J NkYk; Nghl;Nlhd;fs; ntspNaWfpd;wd. Nyru; jhf;fkhdJ

,t;thW 2k; 1k; kl;lq;fspilNa Vw;gLfpd;wJ. mj;Jld; gk;gpf;Fk; fjpu; tPry; MdJ

Cf;fpa fjpu; tPrypYk; ghu;f;f tpj;jpahrkhd kPbwidf; nfhz;Ls;sJ.
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Nju;r;rp kl;lk; 3.9 :- xsp KwpT gw;wpa jj;Jtq;fis md;whl tho;f;ifj; Njitfspy;

gpuNahfpg;ghu;.

ghlNtisfs; :- 15

fw;ww;NgWfs; : -  KwpT fhuzkhf cUthFk; tpk;gq;fisf; fz;lwptjw;Fg;

gupNrhjidfis tbtikg;ghh;.

 KwpT tpjpfisf; $Wthh;.

 jdp KwpTr; Rl;b> njhlh;G KwpTr;Rl;b vd;gtw;iw tiuaWg;ghh;.

 cz;ik Moj;jpw;Fk; Njhw;wMoj;jpw;Fk; ,ilapyhd njhlh;igg;

ngWthh;.

 Njhw;w ,lg;ngah;r;rpf;fhd Nfhitiag; ngWthh;.

 Njhw;w ,lg;ngah;r;rp njhlh;ghd gpurpdq;fisj; jPh;g;gjw;Ff;

fzpg;Gf;fis Nkw;nfhs;Sthh;.

 js vy;iyfspy; KwpT kw;Wk; KOtfj;njwpg;G njhlu;ghd

fzpg;Gf;fis Nkw;nfhs;Sthh;.

 efUk; EZf;Ff;fhl;b %yk; fz;zhbapd; KwpTr;Rl;biaj;

Jzpthh;.

 mtjpf;Nfhzj;ijAk; KOmfj;njwpg;igAk; tpghpg;ghh;.

 mtjpf;Nfhzj;jpw;Fk; KwpTr;Rl;bf;Fk; ,ilapyhd njhlh;ig

ca;j;jwpthh;.

 mtjpf;Nfhz Kiwiag; gad;gLj;jp KwpTr;Rl;biaf; fhz;gjw;fhd

ghpNrhjidia tbtikg;ghh;.

 mhpaj;jpD}L xU fjpUf;fhd fjph;thpg;glj;ij tiuthh;.

 mhpaj;jpD}L fjph; xd;wpd; Kwpit tpghpg;ghh;.

 gLNfhzj;Jld; tpyfy; Nfhzkhw;wj;ij  Muha;tjw;F ghpNrhjid

xd;iw elj;Jthh;.

 ,opTtpyfy; Nfhzj;ij mwpKfg;gLj;Jthh;.

 mhpaf;Nfhzk;> KwpTr;Rl;b> ,opT tpyfy; Nfhzk; vd;gtw;Wf;

fpilapyhd njhlh;igg; ngWthh;.

 jpUrpakhdpapd; %d;W gpujhd nrg;gk; nra;iffis Nkw;nfhs;thh;.

 jpUrpakhdpiag; gad;gLj;jp mhpaj;jpd; mhpaf;Nfhzj;ijAk;

,opTtpyfy; Nfhzj;ijAk; fhz;ghh;.

 gutad;ik Kiwiag; gad;gLj;jp tpy;iyfspy; cUthFk;

tpk;gq;fisf; fz;lwpthh;.

 tpy;iyapdhy; cUthf;fg;gLk; tpk;gj;ijf; fz;lwptjw;fhd

nraw;ghLfis Nkw;nfhs;Sthh;.

 fjpu; tupg;glk; %yk; tpy;iyfspy; cUthf;fg;gLk; tpk;gj;ij

mikg;ghh;.

 Vfghpkhz cUg;ngUf;fj;ij tiuaWg;ghh;.

 Vfghpkhz cUg;ngUf;fj;jpw;fhd Nfhitiag; ngWthh;.
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 tpy;iyapd; tYit tiuaWg;ghh;.

 njf;fhl;bd; Fwp tof;iff; gad;gLj;jp Nfj;jpufzpj Kiwg;gb

 tpy;iyr; #j;jpuj;ijg; ngWthh;.

 njhLifapYs;s nky;ypa tpy;iyr;Nrh;khdk; xd;wpd; Ftpaj;

J}uj;jpw;fhd Nfhitiag; gad;gL;j;Jthh;.

 tpy;iy kw;Wk; tpy;iyfspd; Nru;khdk; njhlu;ghd fzpg;Gf;fis

Nkw;nfhs;Sthh;.

 tpy;iyfspd; tYf;fisf; $Wthh;.

xUf;Fjy; 

tphpj;jy; 

 FtpT> FopT tpy;iyfspd; Ftpaj;J}uj;ijf; fhz;gjw;fhd

ghpNrhjidfis elj;Jthh;.

ghlj;ijj; jpl;lkpLjYf;fhd MNyhridfs;:-

 KwpTj; Njhw;wg;ghL> KwpTf;fhd epge;jid> kw;Wk; KwpT tpjpfs;

Mfpatw;iw tpsf;Fjy;

 KwpTr; Rl;bia (jdp kw;Wk; njhlu;G) tiutpyf;fzg;gLj;JtJld;

KwpTr;Rl;bfSf;fpilapyhd njhlh;Gfis ca;j;jwpjy;.

 Njhw;w Moj;ijr; nra;J fhl;Ltjw;Fk;> mtw;wpw;fhd tpsf;fk;

ngWtjw;Fk; nraw;ghLfis Nkw;nfhs;StJld; Njhw;w Mok;>

Njhw;w ,lg;ngau;r;rp Mfpad KwpTr;Rl;bAld; nfhz;Ls;s

njhlh;igg; ngWjy;. 
cz;ik Mok;

Njhw;w Mok;
n  > 

1
1d t

n

 
  

 

 fjpu; tupg;glj;ijg; gad;gLj;jp KOj; njwpg;ig tpsq;fg;gLj;JtJld;

mtjpf; Nfhzj;ij mwpKfg;gLj;Jjy;.


1

sin
n

C
=  vd;gijg; ngWtJld; KO mfj;njwpg;G> mtjpf;Nfhzk;

njhlh;ghd gpur;rpidfis jPh;f;f gpur;rpidfis xg;gilj;jy;.

 fjpu; tupg;glk; %yk; mupaj;jpy; eilngWk; Kwpit tptupj;J

gLNfhzk;> KwpNfhzk;> ntspg;gLNfhzk;> tpyfy;Nfhzk;

vd;gtw;Wf; fpilapyhd njhlh;igf; Nfj;jpufzpj Kiwg;gb

ngWjy;.

 gLNfhzj;Jld;> tpyfw; Nfhzj;jpd; khwy;fisf; fhz;gjw;F

ghpNrhjid hPjPahfTk;> mtw;iw tiuG uPjpapd; nghUs;

tpsf;fkspg;gjw;Fk; ,opTtpyfy;Nfhzk; vd;why; vd;d vd;gij

mwptjw;Fk; khztu;f;F topfhl;Ljy;.

 xspapd; gpupifia gz;gwphPjpahf mwpKfg;gLj;jy;.

 jpUrpakhdpapd; gpujhd nrg;gQ; nra;iffis nray; tpsf;f

kspj;Jf; fhuzq;fis tpsf;Ftld; ,jpypUe;J mhpaj;jpd; mhpaf;

Nfhzk; JzptJld; ,opTtpyfy; Nfhzk; JzpjYk;.

 KOmfj;njwpg;Gf;fhd gpuNahfq;fis mwpKfg;gLj;jy;.

 gz;gwphPjpahf gpupifia mwpKfg;gLj;jy;.
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 tpy;iynahd;wpd; Ftpaj;ijAk;> Ftpaj; J}uj;ijAk; mwpKfQ;

nra;tJld; fjpu; tupg;glj;ijg; gad;gLj;jp tpk;gq;fis cUthf;Fk;

gb khztUf;F topfhl;Ljy;

 njf;fhl;bd;(Cartesion) Fwptof;Fld; tpy;iyr; rkd;ghl;ilg;

ngWtjw;Ff; Nfj;jpu fzpj Kiwiag; gad;gLj;Jjy;.

 tpy;iyfspy; cz;ik> kha tpk;gq;fspd; ,ay;Gfis vjpu;T

$Wjy;.

 tpy;iyr;rkd;ghl;by; ,Ue;J

 fjph; glj;ijg; gad;gLj;jy; %yKk; ghpNrhjidfspd; %yKk;

 tpy;iyr; rkd;ghLfis nfhz;L jPh;f;ff;$ba gpur;ridfis

toq;fp mtw;iwj; jPh;g;gjw;F khzth;fSf;F topfhl;Ljy;.

 tpy;iyr; Nru;khdj;jpw;fhd rkd;ghl;il mwpKfQ; nra;J mjDld;

njhlh;Ggl;l gpur;ridfisj; jPH;f;f khzth;fSf;F topfhl;Ljy;.

1 2

1 1 1

f f f
 

 mhpak; njhlh;ghdJk; tpy;iy njhlh;ghdJkhd jug;gl;l

ghpNrhjidfisr; nra;tjw;F khzth;fSf;F topfhl;LtJld;

jPH;Tfis kjpg;gPL nra;jy;.

Ma;T$lr; nraw;ghLfs; :-

 efUk; EZf;Ff; fhl;biag; gad;gLj;jp xU nrt;tf fz;zhbf;

Fw;wp xd;wpd; KwpTr; Rl;biaj; Jzpjy;.

 fz;zhb mupaj;jpD}lhd tpyfiyg; gupNrhjid uPjpapy; Ma;T

nra;jYld; ,jpypUe;J tiuT Kiwiag; gad;gLj;jp ,opTtpyfy;

Nfhzk; JzpjYk;.

 mtjpf; Nfhz Kiw %yk; mupaj; jputpaj;jpd; KwpTr; Rl;b

fhZjy;

 jpUrpakhdpg; gad;gLj;jpa ghpNrhjidfs;

 gpujhd nrg;gQ; nra;if

 mhpankhd;wpd; mupaf; Nfhzk; Jzpjy;.

 mhpankhd;wpd; ,opT tpyfw; Nfhzk; Jzpjy;

 FtpTtpy;iyapdJk; FopTtpy;iyapdJk; Ftpaj;J}uq;fisj;

Jzpjy;.

.
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Nju;r;rp kl;lk; 3.10 :- ghu;itf; FiwghLfis eptu;j;jpg;gjw;F tpy;iyfspy; Njhd;Wk;

tpk;gq;fs; gw;wpa mwpit Vw;w tpjj;jpy; gad;gLj;Jthu;.

ghlNtisfs; :- 04

fw;ww;NgWfs; : -  kdpjf; fz;zpd; xspapaw; njhFjpia tptupg;ghh;.

 kdpj fz;zpd; tpk;gk; cUthtij tpsf;Fthh;.

 mz;ikg;Gs;sp> Nra;ikg;Gs;sp> njspTg;ghh;itapd; ,opTj;J}uk;

vd;gtw;iw tpthpg;ghh;.

 ghh;itf;Nfhzj;ij tiuaWg;ghh;.

 ghh;itf; FiwghLfis tpghpf;f fjph; thpg;glk; %yk; mtw;iw

epth;j;jpf;Fk; Kiwia tpghpg;ghh;.

 ghu;itf; Fiwghl;Lf;fhd jpUj;jq;fs; njhlu;ghd fzpg;Gf;fis

Nkw;nfhsSthh;

 gz;G hPjpahf nts;nsOj;ij tpghpg;gh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 fjpu; tupg;glq;fisg; gad;gLj;jp ghu;itf; Nfhzj;ij mwpKfQ;

nra;jy;.

 fz;zpd; gpujhd gFjpfisg; glj;ijg; gad;gLj;jp mwpKfQ;

nra;tJld; mjd; gpujhd gFjpfspd; njhopw;ghLfis tpsf;Fjy;.

 fz;zpd; ghh;it tPr;ir mwpKfg;gLj;JtJld; fjpu; tupg;glk;

%yk; FWk;ghu;it> ePs; ghu;itia tpsf;Fjy;.

 xspapay; Kiwiag; gad;gLj;jpg; ghh;itf; FiwghLfis

eptu;j;jpf;Fk; Kiwfis tptupj;jYld; Vw;w fzpj;jy;fisr;

nra;tjw;F khzth;fSf;F topfhl;ly;.

 nts;nsOj;J my;yJ jd;dikTf;FiwT Nghd;w ghh;itf;

FiwghLfisr; RUf;fkhf tpsf;fy;.
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Nju;r;rp kl;lk; 3.11 : - xspapay; fUtpfspd; Mf;fj;jpw;F Vw;g tpy;iyfspdhy;

Njhd;Wk; tpk;gq;fs; gw;wpa mwpit tpsf;Ftjw;F Vw;w

tpjj;jpy; gad;gLj;Jthu;.

ghlNtisfs; :- 06

fw;ww;NgWfs; : -  vspa / $l;L EZf;Ff;fhl;b> thdpay; njhiyfhl;b vd;gtw;iw

Kiwahfg; gad;gLj;Jthh;.

 EZf;Ff;fhl;bapdJk; njhiyfhl;bapdJk; cUg;ngUf;f tY

(NfhzcUg;ngUf;fk;)it rhjhuz nrg;gk; nra;ifAld;

tiuaWg;ghh;.

 vspa kw;Wk; $l;L EZf;Ff; fhl;b vt;thW njhopw;gLfpd;wd

vd;gij tpsf;Ftjw;F fjpu;tupg;glq;fis tiutJld;> mJ

njhlu;ghd fzpg;Gf;fisr; nra;thh;.

 thdpaw; njhiyfhl;b vt;thW njhopw;gLfpd;wJ vd;gij

tpsf;Ftjw;Ff; fjpu;tupg;glk; tiutJld; mJ njhlu;ghd

fzpg;Gf;fisr; nra;thh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 xspapay; fUtpfspd; Nfhz cUg;ngUf;fj;ij tiuaWj;jy;.

 cUg;ngUf;Fq; fz;zhbahf xUq;F tpiyiag; gad;gLj;Jk;

nghUl;L khztu;f;F xg;gil toq;Fjy;.

 fjpu; tupg;glj;ijg; gad;gLj;jp vspa EZf;Ff; fhl;b gw;wp

tpsf;fkspg;gJld; ,ay;ghd nrg;gk; nra;if epiyapy; EZf;Ff;

fhl;bapd; Nfhz cUg; ngUf;fj;jpw;fhd Nfhitiag; ngWjy;.

 fjpu; tupg;glj;ijg; gad;gLj;jp> $l;L EZf;Ff; fhl;bapd; ,ay;ghd

nrg;gk; nra;if gw;wp tpsf;fkspj;J  ,ay;ghd nrg;gk; nra;if

epiyapy; $l;L EZf;Ff; fhl;b xd;wpd; Nfhz cUg;ngUf;fj;jpw;fhd

Nfhit xd;iwg; ngWjy;

 EZf;Ff;fhl;b njhlh;ghd fzpj;jYf;F khzth;fSf;F

topfhl;Ljy;.

 fjpu; tupg;glq;fisg; gad;gLj;jp thdpay; njhiy fhl;b gw;wp

tpsf;fp ,ay;ghd nrg;gk; nra;if epiyapy; thdpay; njhiy

fhl;bapd; Nfhz cUg;ngUf;fj;jpw;fhd Nfhitiag; ngWjy;.

 EZf;Ff; fhl;bAk; njhiyf;fhl;bAk; ,ay;ghd nrg;gQ; nra;if

my;yhj re;ju;g;gq;fs; gw;wpf; fye;Jiuahly;.

1. EZf;Ff; fhl;bapy; ,Wjp tpk;gk; Kbtpypapy; ,Uf;Fk;NghJ

2. njhiyf;fhl;bapy; ,Wjp tpk;gk; mz;ikg; Gs;spapy;

,Uf;Fk;NghJ.

 EZf;Ff;fhl;b> njhiyf;fhl;b njhlh;ghd gpur;rpidfis toq;fp

mjidj; jPH;g;gjw;F khzth;fSf;F topfhl;Ljy;.
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myF 4 - ntg;gg; ngsjpftpay;

Nju;r;rp 4 : - kdpjj ; Njitfis epiwT nra ;tjw ;Fk ; > tpQ ;Qhd

Ntiyfspd; tpUj;jpf;fhfTk; ntg;gk; njhlu;ghd mwptpidg;

gad;gLj;Jthu;.

Nju;r;rp kl;lk; 4.1 :- Njitf;Nfw;w ntg;gkhdpfisj; njupTnra;J ntg;gepiyiaj;

jpUj;jkhf mstpLthu;.

ghlNtisfs; :- 08

fw;ww;NgWfs; : -  ntg;gepiy $ba ,lj;jpy; ,Ue;J ntg;gepiy Fiwe;j ,lj;jpw;F

ntg;gk; gha;r;ry; milAk; vd;gijf; $Wthh;.

 ntg;g,af;ftpaypd; G+r;rpa tpjpiaf; $Wthh;.

 rkdhd ntg;gepiyapy; ,Uf;Fk; gFjpfs; ntg;gr;rkepiyapy;

,Uf;Fk; vd;gij tpsq;fpf; nfhs;thh;.

 ntg;gkhd ,ay;Gfisf; $Wthh;. mtw;wpw;fhd cjhuzq;fs;

jUthu;.

 ntg;gepiy msTj; jpl;lj;jpd; epiyj;j Gs;spfisAk; $Wthh;.

 ve;jnthU ntg;gkhdpg; gjhh;j;jq;fspd; ,ay;Gfspy; jdp ntg;gepiy

msTj;jpl;lk; jq;fpapUf;fhJ vd;gij tpsq;fpf; nfhs;thh;.

(c+k;: ntg;g,af;f mstpilAk; jdpg;G+r;rpa vz;zf;fUTk;)

 ,U epiyj;j Gs;spfs; rhh;ghf ntg;gepiyf;fhd Nfhitiaf;

$Wthh;.

 ePhpd; Kk;ikg;Gs;spia tiuaWg;ghh;.

 ePhpd; Kk;ikg;Gs;sp rhh;ghf jdpntg;gepiyf;fhd Nfhitiaf;

$Wthh;.

 tpj;jpahrkhd tifahd ntg;gkhdpfis tpsf;Fthh;.

 nfy;tpd; kw;Wk; nry;rpa]; msTj; jpl;lj;ijAk; njhlu;G

gLj;JtJld; mtw;iwg; gad;gLj;Jthh;.

 ntg;gepiyf; NfhitfSld; njhlh;Ggl;l gpurpdq;fisj; jPh;g;gjw;F

vz;Zf;Fupa fzpg;Gf;fis Nkw;nfhs;Sthh;.

 ,ur/mw;fNfhy; fz;zhb ntg;gkhdpfspd; gad;ghl;il tpsf;Fthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 ntg;gepiy $ba gpuNjrj;jpypUe;J ntg;gepiy Fiwe;j

gpuNjrj;jpw;F ntg;gk; ghAk; vd;gij tpsf;Fjy;.

 ntg;gr;rkepiy epiyia tpsf;Fjy;

 ntg;g ,af;ftpaypd; G+r;rpa tpjpiaf; $wp tpsf;Fjy;.
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 cjhuzq;fSld; ntg;gkhd ,ay;ig tpsf;Fjy;.

 ,U epiyj;j Gs;spfs; rhh;ghf ntg;gepiyf;fhd Nfhitiag;

ngWjy; 

 
 L
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 
   

 

 nry;rpa]; msTj;jpl;lj;ij tpthpg;gJld; 
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X X

X X
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 
  

 

vdf;fhl;ly;.

 jdpg;G+r;rpaj;ijAk; ePhpd; Kk;ikg;Gs;spiaAk; tiuaWj;jy;.

 ePupd; Kk;ikg; Gs;spapid mbg;gilahff; nfhz;L jdp ntg;gepiy

msTj; jpl;lj;ijAk; rkd;ghLfisAk; mwpKfQ; nra;jy;.

273.16
T

tr

X
T

X
= ×

 nry;rpa];> nfy;tpd; ntg;gepiy msTj; jpl;lq;fSf;fpilapyhd

njhlh;igg; ngWjy;.

273.15T θ= +

 fz;zhbapDs; ,urntg;gkhdpia tpsf;Fjy;.

 gz;gwphPjpahf ntg;g ,izia tpsf;Fjy;.

 ntg;gepiy njhlh;ghd fzpg;Gfis Nkw;nfhs;Sjy;.
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Nju;r;rp kl;lk; 4.2 :- jpz;k>  jput  tpupT  gad;gLj;jg;gLk;  re;ju;g;gq;fs; gw;wp

Muha;thu;.

ghlNtisfs; :- 06

fw;ww;NgWfs; : -  ntg;gtphpit tpsf;Fthh;.

 ePs> gug;G> fdtsT tphpTfis tiuaWg;ghh;.

 ePs> gug;G> fdtsT tphpTfSf;fhd Nfhitfisf; $Wthh;.

 ePs> gug;G> fdtsT tphpTfSf;F ,ilapyhd njhlh;ig $Wthh;.

 jputj;jpd; cz;ik tphpit tiuaWg;ghh;.

 jputj;jpd; Njhw;w tphpit tiuaWg;ghh;.

 
cz;ik 


Njhw;wk;

  vd;gtw;Wf;fpilapyhd Nfhitia mwpKfg;

gLj;Jthh;.

 jpz;kq;fspdJk; jputq;fspdJk; ntg;gtpupT fhuzkhd gpurpd;dq;

fisj; jPh;g;gjw;F vz;Zf;Fupa fzpg;gpLfis Nkw;nfhs;StJld;

mJ njhlu;ghd gpuNahfq;fis tptupg;ghh;.

 jputq;fspd; ntg;g tphpT fhuzkhf mjd; mlh;j;jpapd; khw;wj;ij

tpsf;Fthh;.

 ePupd; Nehpy; tpupT njhlu;ghd Njhw;wg;ghl;il tpsf;Fthh;.

 ehshe;j nraw;ghLfspy; jpz;kq;fspdJk; jputq;fspdJk; tphpT

gw;wpa mwpitg; gad;gLj;Jthh;.

 jpz;kq;fspdJk; jputq;fspdJk; tphptpd; gad;ghLfSf;Fk; mjdhy;

Vw;gLk; gpujp$yq;fSf;Fk; cjhuzq;fs; jUthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 %yf;$Wfspd; mjph;T fhuzkhf jpz;kq;fs; tphptilfpd;wd

vd;gij tpsf;Fjy;.

 jputpaj;jpd; Vfghpkhz tphpit mwpKfg;gLj;JtJld; Vfgupkhz

tpupjpwid tiutpyf;fzg;gLj;jy;.

 Vfgupkhz tpupjpwid  gad;gLj;jp   2 1 1l l      vd;Dk;

njhlh;igg; ngWjy;.

 jputpaj;jpd; gug;G tphpit mwpKfg;gLj;JtJld; gug;G tpupjpwid

 tiutpyf;fzg;gLj;jy;.

   2 1 1A A     vd;Dk; njhlh;igg; ngWtJld;  vdf;

fhl;ly;.

 jputpaj;jpd; fstsT tphpit mwpKfg;gLj;JtJld; fdtsT

tpupjpwid tiutpyf;fzg;gLj;jy;.
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   2 1 1V V     vd;Dk; njhlh;igg; ngWtJld; vdf; fhl;ly

 jputq;fspd; Njhw;w tphpitAk; nka;tphpitAk; tpsf;Fjy;.

 cz;ik tphpT = Njhw;wtphpT +ghj;jpuj;jpd; fdtsT tphpT

vd;gijf; fhl;l vspa nraw;ghLfis Nkw;nfhs;s khzth;fSf;F

topfhl;Ljy;.

  3real aparent     vd;Dk; Nfhitia ngWjy;.



 

 
1

2

2 11








  


   vd;Dk; njhlh;igg; ngWjy;.

 ePhpd; Fwpj;j jpzpTf;Fhpa; fdtsT vjph; ntg;gepiy tisapd;

cjtpAld; ePhpd; Nehpy; tphpit tpsf;Fjy;.

 ePhpd; mlh;j;jp vjph; ntg;gepiy tiuig Kd;itj;jy;.

 4 oC ntg;gepiyapy; ePhpd; mlh;j;jp cah;thdJ vd;gijAk; vdNt

mjd; fdtsT ,opthdJk; MFk; vd;gij tpsf;Fjy;.

 jpz;kq;fspdJk; jputq;fspdJk; tphptpdhy; Vw;gLk; gad;fs;

gw;wpf; fye;Jiuahly;.

 tphpTld; njhlh;Ggl;l gpur;rpidfisj; jPh;g;gjw;F khzth;fSf;F

topfhl;ly;.
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Nju;r;rp kl;lk; 4.3 : - thA tpjpfspd; cjtpAld; thAf;fspd; elj;ij gw;wp

EZfpaha;thu;.

ghlNtisfs; : - 1 0

fw;ww;NgWfs; : -  Nghapypd; tpjpiaf; $Wthh;.

 ,wFf; Fohapiag; gad;gLj;jp tspkz;ly mKf;fj;ijj; Jzpthh;.

 rhs;rpd; tpjpiaf; $Wthh;.

 khwh mKf;fj;jpy; thAtpd; fdtsTf;Fk; ntg;gepiyf;Fk;

,ilapyhd njhlu;ig EZfp Muha;thh;.

 mKf;f tpjpiaf; $Wthh;.

 khwhf; fdtstpy; mKf;fj;jpw;Fk; ntg;gepiyf;Fk; ,ilapyhd

njhlu;ig EZfp Muha;thh;.

 ,yl;rpa thAr;rkd;ghL pV = nRT I ngWthh;.

 thAf;fspd; elj;ijia tpsf;Ftjw;F thAtpjpfisg; gad;

gLj;Jthh;.

 ,yl;rpa thAr;rkd;ghl;ilg; gad;gLj;jp thAf;fspd; elj;ijiag;

gFg;gha;G nra;thh;.

 jhy;w;wdpd; gFjp mKf;f tpjpiaf; $Wthh;.

 ,yl;rpa thAr; rkd;ghl;bidAk;; thA tpjpfisAk; gad;gLj;jpf;

fzpg;Gfisr; nra;thh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 thAf;fspd; elj;ijia tpsf;Ftjw;F Fwpj;j jpzpTila thAtpd;

khWgLk; ,ay;Gfisf; fUj;jpw;nfhz;L mKf;fk;> fdtsT>

ntg;gepiy vd;gtw;wpw;fpilapyhd ciuahliy elj;Jjy;.

 Fwpj;j jpzpTila thAtpd; ntg;gepiy khwhjpUf;f mKf;fj;jpw;Fk;

fdtstpw;Fkpilapyhd njhlh;ig tpsf;Fjy; mj;Jld; ,j;njhlh;G

nghapypd; tpjp vdf; $wg;gLk;.

 Fwpj;j jpzpTila thAtpd; mKf;fk; khwhjpUf;f  fdtstpw;Fk;

ntg;gepiyf;Fkpilapyhd njhlh;ig tpsf;Fjy; mj;Jld;

,j;njhlh;G rhs;rpd; tpjp vdf; $wg;gLk;.

 Fwpj;j jpzpTila thAtpd; fdtsT khwhjpUf;f mKf;fj;jpw;Fk;

ntg;gepiyf;;Fkpilapyhd njhlh;ig tpsf;Fjy; mj;Jld;

,j;njhlh;G mKf;f tpjp vdf; $wg;gLk;.

 ,ize;j thAr;rkd;ghl;ilg; ngWtjw;F khzth;fSf;F

topfhl;Ljy;.

 ,yl;rpathAtpd; vz;zf;fUit mwpKfg;gLj;JtJld; ,yl;rpa

thAr; rkd;ghl;L pV = nRT ngWtJld; FwpaPLfis tpsf;Fjy;

 jhw;wdpd; gFjpaKf;f tpjpia tpsf;Fjy;.
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 ,yl;rpa thAr; rkd;ghl;ilAk; thAtpjpfisAk; gad;gLj;jpg;

gpur;ridfis jPh;g;gjw;F topfhl;Ljy;.

 thA tpjpfs; njhlh;ghd ghpNrhjidfisr; nra;tjw;F khzth;fis

newpg;gLj;Jjy;.

Ma;T$lr; nraw;ghLfs; :

 ,wFf; Fohiag; gad;gLj;jp tsp kz;ly mKf;fk; fhzy;.

 khwh mKf;fj;jpy; thAnthd;wpd; fdtsTf;Fk; ntg;gepiyf;F

kpilapyhd njhlu;ig Muha;jy;.

 khwhf; fdtstpy; thAnthd;wpd; mKf;fj;jpw;Fk; ntg;gepiyf;F

kpilapyhd njhlu;ig Muha;jy;.
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Nju;r;rp kl;lk; 4.4 : - thAnthd;W mlq;fpAs;s ghj;jpuk; xd;wpd; Nky; Njhw;W

tpf;Fk; mKf;fj;ij thAf ;fs ; gw ;w pa ,af ;fg ;ghl ;Lf ;

nfhs;ifapd; cjtpAld; Muha;thu; ;.

ghlNtisfs; : - 0 4

fw;ww;NgWfs; : -  thAf;fspd; ,af;fg;ghl;L nfhs;ifapd; mbg;gilf; vLNfhs;fis

$Wthh;.

 %yf;$Wfspd; ,af;fj;jpdhy; vt;thW thAtpdhy; mKf;fk;

cUthf;fg;gLfpd;wJ vd;gij tpsf;Fthh;.

 thA %yf;$Wfspd; ,il ,af;fg;ghl;Lr; rf;jpAld;; ntg;gepiy

iaj; njhlu;GgLj;Jthh;.

 tpj;jpahrkhd ntg;gepiyapy; %yf;$Wfspd; fjpg;guk;gy; vt;thW

njhlh;Ggl;bUf;Fk; vd;gij tpsf;Fthh;.

 ,af;fg;ghl;Lf; nfhs;ifr; rkd;ghl;ilg; gad;gLj;jp fzpg;Gfis

Nkw;nfhs;Sthh;.

 thA %yf;$Wfspd; Ez;fhl;rp epiy mbg;gilapy; thAf;fspd;

elj;ijia tpsf;f KaYk; nfhs;ifNa thAf;fspd; ,af;fg;ghl;Lf;

nfhs;ifahFk; vd;gij kjpg;ghh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 nfhs;fydpd; Rthpd; Nky; thAtpdhy; gpuNahfpf;fg;gLk; mKf;fk;

njhlh;ghf fye;Jiuahliy elj;Jjy;.

 khz;fhl;rp epiy njhlh;ghf thAf;fspd; elj;ijia tpsf;FtNj

thAtpjpfshFk; vd;gijf; $wy;.

 Ez;fhl;rp epiy njhlh;ghf thAf;fspd; elj;ijia tpsf;FtNj

thAf;fspd; ,af;fg;ghl;Lf; nfhs;ifahFk; vd;gij tpsf;Fjy;.

 %yf;$w;W fjpfspd; guk;gYk;> fjp tu;f;f ,il %yk; (root mean

square speed) vd;gd gw;wp tpsf;Fjy;.

 thAf;fspd; ,af;fg;ghl;Lf; nfhs;ifapd; mbg;gil vLNfhs;fis

tpsf;Fjy;.

 thAf;fspd; ,af;fg;ghl;Lf; nfhs;ifr; rkd;ghL 
 21

3
pV NmC I

jUtJld; mjpypUe;J thAtpdhy; Vw;gLj;jg;gLk; mKf;fj;jpw;fhd

rkd;ghL 
21

3
P c IAk;> fjp tu;f;f ,ilf;fhd rkd;ghL

2 3RT
c

M
  IAk; ca;j;jwpjy;.
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 thA Kyf;$wpd; ,il Vfghpkhz ,af;fg;ghl;Lr;rf;jpf;fhd Nfhit

3

2 A

RT
E

N
  I ca;j;jwptJld;  

A

R
k

N
  (Nghw;Rkhdpd;; khwpyp)

vd;gij  mwpKfg;gLj;jYk;.

 ,af;fg;ghl;Lf; nfhs;ifr; rkd;ghl;ilg; gad;gLj;jp vspa vz;fzpj

gpur;rpidfisj; jPh;g;gjw;F khzthfSf;F topfhl;ly;.
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Nju;r;rp kl;lk; 4.5 : - nghUl;fspd; jd;ntg;gf; nfhs;sstpd; %yk; nghUl;fSf;

fpilNa gupkhw;wg;gLk; ntg;grf;jpapd; msitf; fzpg;ghu;.

ghlNtisfs; : - 0 8

fw;ww;NgWfs; : -  jpz;kq;fspdJk; jputq;fspdJk; ntg;gf; nfhs;ssTfis

tiuaWg;ghh;.

 jpz;kq;fspdJk; jputq;fspdJk; jd;ntg;gf; nfhs;ssTfis

tiuaWg;ghh;.

 thAf;fspd; %yH; ntg;gf; nfhs;ssit tiuaWg;ghh;.

 fyit Kiwapdhy; jpz;kk; xd;wpd; jd;ntg;gf;nfhs;ssitj;

JzpAk; ghpNrhjidiar; nra;J fhl;Lthh;.

 ntg;gg; ghpkhw;wj;ijf; fUJtjd; %yk; fzpg;Gf;fis Nkw;

nfhs;Sthh;.

 epA+l;ldpd; Fspuy; tpjpiaf; $Wthh;.

 Fspuy; Kiwapdhy; jputk; xd;wpd; jd;ntg;gf;nfhs;ssit JzpAk;

ghpNrhjidia nra;J fhl;Lthh;.

 ntg;g tpuaj;Jld; njhlu;ghd fzpg;Gfisr; nra;a epa+w;wdpd;

Fspuy; tpjpiag; gad;gLj;Jthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 ntg;gf;nfhs;ssT gw;wp Kd;dh; ngw;w mDgtj;ijf; fye;JiuahL

tjd; %yk;> gupkhw;wk; nra;ag;gl;l Njwpa ntg;gkhdJ> ntg;gepiy

khw;wj;Jf;F Neu;tpfpjkhdJ vdf; fhl;bg; nghUnshd;wpd; ntg;gf;

nfhs;ssT> jd;ntg;gf;nfhs;ssT vd;gtw;iw tiuaWj;jy;.

 fye;JiuahLtjd; %yk;>  m jpzpTila cliy ntg;gepiy

khw;wk;  ,w;F cl;gLj;Jk; NghJ mt;Tlypy; Vw;wgl;l ntg;grf;jp

khw;wk; Q = mc My; jug;gLk; vd;gijf; fhl;Ljy;.

 thAtpd; ,U %yu; ntg;gf; nfhs;ssTfis tpsf;FtJld;

mtw;iw tiuaiw nra;jy;.


 

P

V

C

C
   vd;gij mwpKfg;gLj;JtJld;  MdJ mZg;Ngwpd;

jd;ikapy; jq;fpAs;sJ vd;gijf; $wy;.

 ntg;gk; ghpkhwg;gLk;NghJ Rw;whlYf;F ntg;gk; ,of;fg;gLk;

Kiwfis tpsf;Ftjd; %yk; ntg;g ,og;igf; Fiwg;gjw;fhd

Kiwfisf; fye;JiuahLjy;.

 Muk;g ntg;gepiy khw;wj;jpd; fhuzkhf ntg;g ,og;Gf;fhd

jpUj;jj;ij Nkw;nfhs;Stjw;F <Lnra;Kiwia tpsf;Fjy;.

 Q = mc I gad;gLj;jp fzpj;jy;fis Nkw;nfhs;s khzth;fis

newpg;gLj;Jjy;.
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 jputpaq;fspd; jd;ntg;gf;nfhs;ssitg; ghpNrhjid Kiwahfj;

Jzptjw;F khzth;fSf;F topfhl;Ljy;.

 epa+w;wdpd; Fspuy; tpjpiaf; $Wjy;.

 ,t;tpjp typjhtjw;fhd epge;jidfis $Wjy;.

 ntg;g,og;Gf;fhd Nfhit  R

dQ
kA

dt
    vd;gij ngWtJld;

fiyr;nrhw;fis mwpKfg;gLj;jy;.

 Fspuy; tPjj;jpw;fhd Nfhit  R

dQ
K

dt
   vd;gij ca;j;jwpjy;.

 NkYs;s Nfhitfisg; gad;gLj;jpg; gpur;rpidfis jPh;g;gjw;F

khzth;fSf;F topfhl;Ljy;.

Ma;T$lr; nraw;ghLfs; :-

 fyitKiw %yk; jpz;kq;;fspd; jd;ntg;gf; nfhs;ssTfisj;

Jzpjy;.

 Fspuy; Kiw %yk; jputq;fspd; jd;ntg;gf;nfhs;ssTfisj;

Jzpjy;.
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Nju;r;rp kl;lk; 4.6 : - nghUl;fspd; mtj;ij epiykhw;wq;fspd; NghJ ,lk;khWk;

rf;jp gaDWjpAilajhfg; gad;gLj;jf;$ba re;ju;g;gq;fis

Muha;thu;.

ghlNtisfs; :- 08

fw;ww;NgWfs; : -  epiykhw;wj;Jld; njhlh;ghd ngsjpf nraw;ghLfisg; gz;gwp

hPjpahf tpsf;Fthh;.

 nghUspw;F ntg;gk; toq;Fk; NghJ> cUFepiy> nfhjpepiy

Mfpa epiy khw;wk; epfOk; vdpd; mg;NghJ ntg;gepiy

khwpypahfNt ,Uf;Fk; vd;gijf; $Wthh;.

 cUfypd; jd;kiw ntg;gj;ij tiuaWg;ghh;.

 Mtpahjypd; jd;kiw ntg;gj;ij tiuaWg;ghh;.

 Fwpj;j xU gjhh;j;jj;jpw;F cUfypd; jd;kiw ntg;gj;ij tpl

Mtpahjypd; jd;kiw ntg;gk; nghpaJ vd;gij tpsf;Fthh;.

 jputpaq;fspd; kiw ntg;gk; njhlh;ghd fzpg;Gfspy; <LgLthh;.

 ntg;gepiy-Neu tisapia gad;gLj;jp cUfiyAk;> nfhjpj;J

MtpahjiyAk; fz;lwpthh;.

 gdpf;fl;bapd; cUfypd; jd;kiw ntg;gj;ijj; JzpAk;

ghpNrhjidia elj;Jthh;.

 ePhpd; Mtpahjypd; jd;kiwntg;gj;ijAk; JzpAk; ghpNrhjidia

Ak; elj;Jthh;.

 cUFepiyg;Gs;sp> nfhjpepiyg;Gs;sp vd;gtw;wpy; mKf;fg;

ghjpg;igf; $Wthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 %yf;$w;wpil /  Jzpf;iffSf;fpilahd  ftu;r;rp  tpirfis

tptupj;jy; %yk; rlg;nghUs; fl;likg;ig tpsf;Fjy;.

 epiy khw;wj;jpd; NghJ ntg;gepiy khwhJs;snjd;gijf; fhl;L

tjw;F> nghUj;jkhd  gupNrhjidfisg;  gad;gLj;jp>  cUfy;>

MtpahjYf;fhd mtj;ij khw;w tisapfis tiujy;.

 ~~kiwntg;gk;|| vDk; gjk; ~~kiwe;Js;s ntg;gk;|| vdf; fUjg;

gLtJ Vnddpy; ntg;gk; cwpQ;rg;gLk;NghJ my;yJ ntsptplg;

gLk;NghJ ntg;gepiy khw;wk; Vw;gLtjpy;iy vd;gij tpsf;Fjy;.

 gpd;tUtdtw;iwf; fiyr;nrhw;fis tiuaiw nra;jy;.

 cUfypd; jd;kiw ntg;gk;

 Mtpahjypd; jd;kiw ntg;gk;

 nfhjpepiyg;Gs;sp> cUFepiyg; Gs;sp vd;gdtw;wpd; mKf;fj;jpd;

tpisitf; fhl;Ltjw;Fupa cjhuzq;fs; gw;wpf; fye;JiuahLtJld;

nraw;ghLfspYk; <LgLtJld; nfhjpepiyg;Gs;sp> cUFepiyg;Gs;sp

vd;gd mKf;fj;Jld; khWjy; milAk; vd;gij ca;j;jwpjy;.

Ma;T$lr; nraw;ghLfs; :-

 gdpf;fl;bapd; cUfypd; jd;kiw ntg;gk; Jzpjy;

 ePhpd; Mtpahjypd; jd;kiw ntg;gk; Jzpjy;
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Nju;r;rp kl;lk; 4.7 : - fhyepiyapy; ePuhtpapd; nry;thf;ifj; njhlu;GgLj;Jthu;.

ghlNtisfs; :- 08

fw;ww;NgWfs; : -  MtpahjiyAk; nfhjpj;jiyAk; NtWgLj;Jthh;.

 epuk;ghj kw;Wk; epuk;gpa ePuhtpapd; elj;ijfis tpsf;Fthh;.

 ntg;gepiyAld; ePupd; epuk;gy; MtpaKf;fk; kw;Wk; epuk;gh

ePuhtpaKf;f khwy;fis tiuGuPjpahf vLj;Jf;fhl;Lthh;.

 fdtsTld; ePupd; epuk;gy; MtpaKf;fk; kw;Wk; epuk;gh ePuhtpaKf;f

khwy;fis tiuGuPjpahf vLj;Jf;fhl;Lthh;.

 gdpgLepiyia tiuaWg;ghh;.

 jdp <ug;gjid tiuaWg;ghh;.

 njhlh;G <ug;gjid tiuaWg;ghh;.

 njhlh;G <ug;gjDf;fhd Nfhitia miwntg;gepiyapYs;s

epuk;gh MtpaKf;fj;jpdJk;> epuk;gyhtpaKf;fj;jpdJk; rhh;ghff;

$Wthh;.

 njhlh;G <ug;gjDf;fhd Nfhitiag; gdpgLepiyapYk;> miw

ntg;gepiyapYk; epuk;gyhtpaKf;fj;jpd; rhh;ghff; $Wthh;.

 <ug;gjd; vd;gJ tspkz;lyj;jpYs;s <ug;gw;iwf; (tspapYs;s

ePuhtpapd; msitf;) Fwpf;Fnkd tpsf;Fthh;.

 njhlh;G <ug;gjd;> jdp <ug;gjd; kw;Wk; gdpgL epiy Mfpad

njhlh;ghd gpurpdq;fisj; jPh;g;gjw;F fzpj fzpg;gPLfspy;

<LgLthh;.

 nfhjp epiyf;Fk;> epuk;gy; MtpaKf;fj;Jf;FkpilNaahd njhlu;G

gw;wpf; tpghpg;ghh;.

 njhlh;G <ug;gjid Jzptjw;Fg; ghpNrhjidfis elj;Jthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs; :-

 Mtpahjy;> nfhjpj;J Mtpahjy; vd;gtw;iw xg;gpLtJld;

tpsf;Fjy;.

 jputk;> Mtp Mfpatw;Wf;fpilapyhd ,af;ftpaw; rkepiyiaapd;

epiyia tpsf;Fjy;.

 epuk;gh Mtp> epuk;gyhtp Mfpatw;wpd; elj;ijia tpghpj;jy;.

 epuk;gh MtpaKf;fKk; epuk;gy; MtpaKf;fKk; vt;thW ntg;gepiy

AlDk;> fdtsTlDk; khWfpd;wJ vd;gij tiuigg; gad;gLj;jp

tpghpj;jy;.

 nfhjpepiyg; Gs;spf;Fk; epuk;gy; MtpaKf;fj;jpw;Fk; ,ilapyhd

njhlh;ig tpghpg;gJld; vt;thW mKf;fk; nfhjpepiyg;Gs;spiag;

ghjpf;Fk; vd;gij tpsf;Fjy;.
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 tspkz;lyj;jpy; <ug;gw;wpd; cs;slf;fj;ij mstpLtJ <ug;gjd;

vd;gij tpsf;FtJld; jdp <ug;gjd; kw;Wk; njhlh;G rhuPug;gjd;

Mfpadtw;iw tiutpyf;fzg;gLj;Jjy;.

 gdpgL epiy gw;wp tpsf;fkspj;jy;.

 gFjpaKf;fk;> epuk;gyhtpaKf;fk; vd;gtw;iwg; gad;gLj;jpj; njhlh;G

<ug;gjDf;fhd Nfhitiaj; jUjy;.

 fUjg;gl;l ntg;gepiyapy; epug;gyhtpaKf;fk; kw;Wk; gdpgLepiy

vd;gtw;iwg; gad;gLj;jpj; njhlh;G <ug;gjDf;fhd Nfhitiaj;

jUjy;.

 jdp<ug;gjd;> njhlh;G <ug;gjd;> gdgLepiy vd;gd njhlh;ghd

fzpg;gPLfis Nkw;nfhs;Stjw;F khzth;fSf;F topfhl;Ljy;

 njhlh;G <ug;gjidj; Jzptjw;Fhpa ghpNrhjidfis elj;Jtjw;F

khzth;fSf;F topfhl;Ljy;.

Ma;T$lr; nraw;ghLfs; :-

 Jyf;fpa fNyhupkhdpiag; gad;gLj;jpr; rhuPug;gjd; Jzpjy;.



64

Nju;r;rp kl;lk; 4.8 : - gy;NtW ntg;g ,af;ftpay; nraw;ghLfisg; gFg;gha;tjw;F

ntg;gtpaf;ftpay; tpjpfisg; gad;gLj;Jthu;.

ghlNtisfs; :- 04

fw;ww;NgWfs; : -  rf;jpg;gha;r;rypd; xU epiy jhd; ntg;gk; vd;gij tpsf;Fthh;.

 cly; xd;wpd; rhh;ghd ntg;gepiy mjpfhpg;Gf; fhuzkhf mjd;

mfr;rf;jp mjpfhpf;fKbAk; vdgij tpsf;Fthh;.

 ntg;gtpaf;ftpaypd; KjyhtJ tpjpia tpsf;Fthh;.

 thAtpy; khw;wq;fis tpsf;Ftjw;F ntg;gtpaf;ftpaypd; KjyhtJ

tpjpiag; gad;gLj;Jthh;.

 khwh mKf;fnra;Kiwapd; NghJ vt;thW njhFjpapd; mfr;rf;jp

khw;wilAk; vd;gij tpsf;Fthh;.

 khwh mKf;fnra;Kiwapd; NghJ nra;ag;gl;l mf my;yJ Gw

Ntiy vt;thW khw;wilAk; vd;gij tpsf;Fthh;.

 khwh mKf;fr; nra;iff;F ntg;g,af;ftpaypd; Kjyhk; tpjpiag;

gad;gLj;Jthh;.

 khwh fdtsT nra;ifapd; NghJ njhFjp xd;wpd; mfr;rf;jp

khw;wj;ij tpsf;Fthh;.

 khwh fdtsT nra;ifapd; NghJ nra;ag;gl;l Ntiy G+r;rpak;

vd;gij tpsf;Fthh;.

 khwh fdtsT nra;iff;F ntg;g,af;ftpaypd; Kjyhk; tpjpiag;

gad;gLj;Jthh;.

 rkntg;Gr; nra;if xd;wpd; NghJ mfr;rf;jpkhw;wk; G+r;rpak; vd;gij

tpsf;Fthh;.

 rkntg;Gr; nra;iff;F ntg;g,af;ftpaypd; Kjyhk; tpjpia

gad;gLj;Jthh;.

 Nrwypyh nra;Kiw xd;wpd;NghJ ntg;gg;ghpkhw;wk; G+r;rpakhFk;

vd;gij tpsf;Fthh;.

 Nrwypyh nra;iff;F ntg;g,af;ftpaypd; Kjyhk; tpjpia

gad;gLj;Jthh;.

 rkntg;Gsp> Nrwypyh> khwh mKf;f> khwhf;fdtsT  nrad;Kiw

fSf;F nrad;Kiw tpsf;fkspf;f vspa nraw;ghLfis

elj;Jthh;.

 NkYs;s nra;iffSf;fhd p -V tiuig tiuthh;.

 jug;gl;l rf;fur;nra;Kiwia tpsf;Ftjw;F p -V tiuigg;

gad;gLj;Jthh;.

 jug;gl;l rf;fur; nray;Kiwia p -V  tisNfhl;ilg; gad;gLj;jp

tpsf;Fthu;.

 Kjyhk; ntg;gtpaf;ftpay; tpjpiag; gad;gLj;jpf; fzpg;Gfspy;

<LgLthh;.
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gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 ntg;gg;gha;r;rypy; ntg;gepiyapd; Kf;fpaj;Jtj;ijf; Fwpg;gpLjy;.

 ntg;gk; vd;gij rf;jpg;gha;r;ry; vd;gjhf mwpKfg;gLj;jy;.

 ntg;g cwpQ;ry; my;yJ ntg;gf; fhyy; fhuzkhd mfr;rf;jp

khw;wk; vt;thW epfo;fpwJ vd;gijAk; mJ thAepiyapYs;s

njhFjpapd; ntg;gepiyAld; vt;thW njhlh;Ggl;Ls;sJ vd;gijAk;

tpghpj;jy;.

 ntg;g,af;ftpaypd; KjyhtJ tpjpiaf; $wp mjid tpsf;Fjy;.

 Q, U, W vd;Dk; fzpaq;fspd; Fwpfis fye;Jiuahly;.

 khwh mKf;f nra;ifia tpghpg;gJld; mjd; kPJ nra;ag;gl;l

Ntiy W P V   vdf; fhl;ly;.

 khwh fdtsT nra;ifia tpghpg;gJld; mjd; kPJ nra;ag;gl;l

Ntiy G+r;rpak; vdf; fhl;ly;.

 rkntg;G nra;ifia tpsf;FtJld; thAepiyj;njhFjpapy;

,r;nra;ifapy; U = 0 vdf; fhl;ly;.

 Nrwypyh nra;ifia tpsf;FtJld; thAepiyj;njhFjpapy;

,r;nra;ifapy; Q = 0 vdf; fhl;ly;.

 Nrwypyh neUf;fypYk; tphptiltjpYk; thAtpd; ntg;gepiy

khw;wj;ij tpsf;Fjy;.

 p -V tisapia mwpKfg;gLj;JtJld; mJ vLf;ff;$ba

tbtj;jpw;fhd fhuzj;ijf; fye;Jiuahly;.

 p -V tisapahdJ fdtsT mr;Rld; Mf;Fk;gug;G W My;

jug;gLk; vdf;fhl;ly;.

 rf;fur; nra;ifia tpghpj;jy;.

 rf;fur; nra;ifapy; vt;thW W  I fhzyhk; vd;gij tpsf;Fjy;.

 ntg;g ,af;ftpaypd; Kjyhk; tpjpAld; njhlh;ghd gpur;rpidfis

fye;JiuahlYld; epakpj;jy;.

 khwh mKf;fk;> khwh fdtsT> rkntg;G> Nrwypyh nra;iffSf;F

nray; Kiw tpsf;fkspf;f vspa nraw;ghLfis elj;jy;.

 Nkw;$wpa nra;iffSf;fhd p -V tiuGfis tiujy;.

 jug;gl;l rf;fur;nra;iff;Fhpa p -V tiuig tiujy;.

 ntg;g ,af;ftpaypd; Kjyhk; tpjpAld; njhlh;ghd fzpj

fzpg;gPLfis Nkw;nfhs;sy;.



66

Nju;r;rp kl;lk; 4.9 : - ntg;g ,lkhw;Wif Kiwfs;> msT vd;gd gw;wpf; ftdj;jpw;

nfhs;tJld; md;whl NtiyfisAk; tpQ;Qhd NtiyfisAk;

jpl;lkpLthu;.

ghlNtisfs; :- 06

fw;ww;NgWfs; : -  ntg;g ,lkhw;wg; nghwpapaf;fkhdJ flj;jy;> Nkw;fhTif kw;Wk;

fjpu;g;G  vd;gtw;iwf; Fwpf;fpd;wJ vd;gij tptupg;ghh;.

 fhtyplg;gl;lJk; fhtyplg;glhjJkhd Nfhy; topNaahd ntg;g

epiyg; guk;giy tiuGKiwahf tpsf;Fthh;.

 ntg;gepiyg; gbj;jpwid mwpKfg;gLj;Jthh;.

 ntg;gf;flj;jYf;fhd Nfhitiaj; jUthh;.

 ntg;gf; flj;jy; njhlh;ghd fzpj;jiy Nkw;nfhs;Sthh;.

 ntg;gf;flj;jhiw tiuaWg;ghh;.

 gz;gwp Kiwahf Nkw;fhTifiaAk; fjph;g;igAk; tpsf;Fthh;.

 Nrypd; Kiwiag; gad;gLj;jp ntg;gf;flj;jhiw Jzptjw;fhd

ghpNrhjidia elj;Jthh;.

gupe;Jiuf;fg;gl;l fw;wy; - fw;gpj;jy; nraw;ghLfs;:-

 flj;jy;> Nkw;fhTif> fjph;tPry; Mfpa %d;W Kiwfspy; ntg;gk;

flj;jg;gLfpd;wJ vd;gij mwpKfg;gLj;jy;.

 flj;jiyAk; mjd; nghwpKiwiaAk; tpsf;Fjy;.

 ntg;gg;gha;r;rypd; cWjpepiyia tpsf;Fjy;.

 cWjpepiyapd; Nfhy; xd;wpD}lhf ntg;gk; flj;jg;gLk;NghJ

mf;Nfhy; topNaahd ntg;gepiyg;guk;gy; tisapia mwpKfg;gLj;jy;.

,jw;F fhtyplg;gl;l NfhiyAk; fhtyplg;glhj NfhiyAk; fUJf.

 NkYs;s tiuGfspy; ,Ue;J ntg;gepiyg;gbj;jpwd; vd;Dk; vz;zf;

fUtpy; ftdj;ijr; nrYj;jy;.

 Nfhypd; topNaahd ntg;gg;gha;r;ry; tPjk; jq;fpAs;s fhuzpfs;

gw;wpf; fye;JiuahLtJld; mjd; FWf;Fntl;Lg;gug;gpYk; ntg;g

epiyg;gbj;jpwdpYk; jq;fpAs;sJ vd;gijf; fhl;ly;.


1 2( )dQ

KA
dt l

 
  vd;Dk; rkd;ghl;il mwpKfg;gLj;JtJld;

fye;Jiuahly;.

 ntg;gf;flj;Jjpwid mwpKfg;gLj;JtJld; mjd; ghpkhzq;fisAk;

myifAk; ngWjy;
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 Nkw;fhTifapd; nghwpKiwia tpsf;Fjy;.

 kpd;fhe;j jpUrpaj;jpy; cs;s nre;epwf;fPo;fjph; gl;il ntg;gf;

fjph;g;Gf;fhd fhuzk; vd;gJ gw;wpa RUf;ff; Fwpg;ig toq;fy;.

 flj;jiyAk; Nkw;fhTifiaAk; xg;gpLk;NghJ fjph;tPrypd;

NtWghl;ilf; fye;Jiuahly;.

 ntg;gf;flj;jYld; njhlh;ghd tpilaspf;ff; $ba  tpdhf;fis

toq;Fjy;.

 ghpNrhjid nra;tjw;F khzth;fSf;F topfhl;ly;.

 Nrspd; Kiwiag; (Searle’s method) gad;gLj;jp cNyhfk; xd;wpd;

ntg;gf;flj;Jjpwidj; Jzpjy;.


