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11th physics myF– 1 ,ay; cyfj;jpd; jd;ikAk; mstPl;baYk;-F 

myF– 2 ,af;ftpay; -F 
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11TH ,aw;gpay; 
njhFjp – 1 
myF – 1 

,ay; cyfj;jpd; jd;ikAk; mstPl;baYk;  
(Nature of Physical world and Measurement) 

 
mwpKfk;:  
 
‘Science’ vd;Wk; nrhy;’ “mwpe;J nfhs;Sjy;” vDk; nghUSila ‘ird;rpah’ (Scientia) vDk; 
,yj;jPd; %yr; nrhy;ypypUe;J cUthdjhFk;. jkpo;nkhopapy; science vd;gJ ‘mwptpay;’ 
vdg; nghUs; nfhs;sg;gLfpwJ. cz;ikfis mwpe;J Muha;jNy mwptpayhFk;. kdpj kdk; 
vg;NghJk; ,aw;ifapd; gy;NtW epfo;Tfshd fpufq;fs;> xspUk; el;rj;jpuq;fspd; ,af;fq;fs;> 
gUtfhyr; Row;rp khw;wk; kw;Wk; thdtpy; cUthjy; Nghd;wtw;iw mwpe;Jnfhs;sTk;> Ghpe;J 
nfhs;sTk; Mh;tKld; ,Ue;J te;jpUf;fpwJ. ,e;epfo;Tfs; cUthFk; tpjj;ijAk; mtw;wpw;F 
,ilNaahd njhlh;GfisAk; mwpa Muha;r;rp Nehf;Fs;s kdk; Kw;gLfpwJ. ,aw;ifiag; 
Ghpe;J nfhs;Sk; ,e;j Kaw;rpjhd; ,d;iwa etPd mwptpaYf;Fk;> njhopy; El;gj;jpw;Fk; 
toptFj;jJ. ,aw;if epfo;Tfis cw;WNehf;fp> Ma;T nra;J kw;Wk; gFj;jwpe;J ngwg;gl;l 
Kiwahd mwpit mwptpayhFk;.  
 
capuw;w nghUl;fisg; gw;wpg; gapYk; mwptpay;> ,ay; mwptpay; (,aw;gpay;> Ntjpapay;) 
vd;Wk;> capUs;s nghUl;fisg; gw;wpg; gapYk; mwptpay; caph; mwptpay; (jhtutpay;> 
tpyq;fpay; kw;Wk; gy) vd;Wk; miof;f;ggLfpwJ.  
 
,aw;if epfo;Tfis Mh;tkhf cw;W Nehf;FjYk;> mwpe;J nfhs;tJNk mwptpaypd; 
Muk;gkhFk;. mwptpay; vDk; nrhy; 19 Mk; E}w;whz;bNyNa gad;gLj;jg;gl;lJ.  
 
Kw;fhyj;jpy; ,aw;if jj;JtapaNy (natural philosophy) mwptpay; vd miof;fg;gl;lJ. 
gz;ila ehfhpf fhyj;jpy; thdpay;> Ntjpapay;> kdpj clw;$wpay; kw;Wk; Ntshz;ik 
Nghd;wtw;iwg; gw;wp mwpe;J rpwe;j Kiwapy; gad;gLj;jpdhh;fs;. vOj;JKiw tsh;r;rp 
ngWtjw;F Kd;G tha;top %yNk mwpT ghpkhwpf; nfhs;sg;gl;lJ. gz;ila fhyj;jpy; 
thdpay; Kjy; kUj;Jtk; tiu mwptpay;  
 
,e;jpa murpayikg;Gr; rl;lk; 51A(h) mbg;gilf; flikfs; gphpT IV ,y;  
“mwptpay; kdg;ghd;ikiaAk;> kdpj Neaj;ijAk;> rPh;jpUj;jj;ijAk;> Ma;T 
kdg;ghd;ikiaAk; Nghw;wp tsh;g;gJ xt;nthU ,e;jpaf; Fbkfdpd; flikahFk;" 
vd;W $wg;gl;Ls;sJ. ,JNt ekJ mwptpay; fy;tpapd; Nehf;fkhFk;.  
 
Kd;Ndw;wq;fs; midj;jpYk; vfpg;jpah;fNs Kd;Ndhbfshfr; rpwe;J tpsq;fpdhh;fs;. rpe;J 
rkntsp ehfhpf fhye;njhl;Nl (3300 – 1300 fp.K. (ngh.M.K) ,e;jpah;fs; mwptpay; kw;Wk; 
fzpjg; gad;ghl;by; rpwe;J tpsq;fpdhh;fs;.  
 
mwptpay; Kiw :  
 
mwptpay; Kiw vd;gJ ,aw;if epfo;Tfisg; Ghpe;Jnfhs;tjw;Fk; kw;Wk; ,aw;if epfo;Tfs; 
Njhd;w fhuzkhf cs;s tpjpfis cUthf;Ftjw;Fkhd xU gbg;gbahd mZFKiwahFk;.  
 
ve;j xU mwptpay; KiwAk; fPo;f;fz;l nghJthd mk;rq;fis cs;slf;fpaJ.  
 

1. Kiwg;gLj;jg;gl;l cw;W Nehf;fy;  
2. fl;Lg;gLj;jg;gl;l ghpNrhjid  
3. jukhd kw;Wk; mse;jwpAk; gFg;gha;T  
4. fzpjtpay; khjphpfs;  
5. fzpj;jy; kw;Wk; rhpghh;j;jy; my;yJ jtwhd Nfhl;ghLfis mwptpay; Kiw %yk; 

fz;lwpe;J jtph;j;jy;  
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vLj;Jf;fhl;L: 
xU cNyhfj; jz;bd; xU Kidia ntg;gg;gLj;Jk; NghJ kW Kidapy; ntg;gk; 
czug;gLfpwJ. ,e;epfo;it cw;W Nehf;fp fPo;f;fhZk; tpdhf;fis vOg;gyhk;.  
 

1. ntg;gg;gLj;Jk; nghOJ me;j jz;bd; cs;Ns epfo;tJ vd;d?  
2. ntg;gk; kWKidf;F vt;thW gutpaJ?  
3. vy;yh nghUl;fspYk; ,e;j tpisT epfOkh?  
4. nghUl;fspd; topNa ntg;gk; guTfpwJ vdpy; ntg;gj;ijf; fhz KbAkh?  

 
ngh.M.K. (BCE) 350 ,y; ,aw;gpay; (Physics) vd;w ngah; mhp];lhl;by; (Aristotle) 
vd;gtuhy; mwpKfg;gLj;jg;gl;lJ.  
 
 
,aw;gpay; - mwpKfk;:  
 
Physics (,aw;gpay;) vd;w nrhy;yhdJ> ,aw;if vd;w nghUSila /gpArp]; (Fusis) vDk; 
fpNuf;fr; nrhy;ypy; ,Ue;J jUtpf;fg;gl;lJ. ,aw;gpay; vd;gJ ,aw;if kw;Wk; ,aw;ifapd; 
epfo;Tfisg; gw;wp gapYtjhFk;. vdNt ,aw;gpaNy mwptpaypd; midj;Jg; gphpTfSf;Fk; 
mbg;gilahdjhff; fUjg;gLfpwJ.  
 
,aw;gpay; gapYtjpy; xd;wpizj;Jg; ghh;j;jy; (Unification) kw;Wk; gFj;Jg;ghh;j;jy; 
(Reductionism) Mfpa ,U mZFKiwfs; cs;sd. xw;wpizj;Jg; ghh;j;jy; vd;gJ NtWgl;l 
,aw;gpay; epfo;Tfis xU rpy jj;Jtq;fs; kw;Wk; tpjpfisg; gad;gLj;jp tpsf;f 
Kaw;rpj;jyhFk;. vLj;Jf;fhl;lhf> Gtpia Nehf;fpj; jilapd;wpj; jhNd tpOk; nghUl;fspd; 
,af;fk;> #hpaidr; Rw;wp tUk; Nfhs;fspd; ,af;fk;> Gtpiar; Rw;wptUk; re;jpudpd; ,af;fk; 
Mfpatw;wpw;F fhuzkhd ,aw;ifapd; tpirfis epA+l;ldpd; <h;g;gpay; tpjp 
xd;wpizf;fpd;wJ. 
 
xh; nghpa mikg;gpid my;yJ nghUis (Macroscopic) mjDs; mlq;fpa 
Ez;zpaj;Jfs;fspd; (Microscopic) %yk; tpsf;f Kaw;rpg;gNj gFj;Jg;ghh;j;jyhFk;. 
vLj;Jf;fhl;lhf> nghpa mikg;gpd; gz;Gfshd ntg;gepiy> vd;l;Nuhgp (Entropy) Nghd;wtw;iw 
tpsf;f ntg;g ,af;ftpay; (Thermodynamics) cUthf;fg;gl;lJ.  
  
%yf;$Wfspd; ,af;ftpaw;nfhs;if (Kinetic Theory) kw;Wk; Gs;spapay; ve;jputpay; 
(Statistical Mechanics) Mfpait Nkw;$wpa xU nghpa mikg;gpd; (nghUspd;) gz;Gfis 
me;j nghpa mikg;gpd; (nghUspd;) Ez; Jfs;fshd %yf;$Wfs; topNa tpsf;FfpwJ. 
 
tpz;kPd;fs; tiu midj;ijAk; Fwpf;Fk;. kP Ez;zikg;G (microscopic system) 
vd;gJ ehk; fz;zpw;F Gyg;glhj rpwpa mstpyhd %yf;$Wfisf; Fwpf;Fk;. rpwpa 
mstpyhd %yf;$Wfisf; Fwpf;Fk;. rpwpa mstpyhd %yf;$Wfs; xUq;fpizAk; 
NghJ nghpa mstpyhd nghUs; cUthfpwJ.  
 
,aw;gpaypd; gphpTfs;:  
,aw;ifapd; tpjpfis ntspf;nfhzh;tjpy; JizGhpe;j mbg;gil mwptpay; ,aw;gpayhFk;. 
,aw;ifapd; tpjpfis ntspf;nfhzh;tjpy; JizGhpe;j mbg;gil mwptpay; ,aw;gpayhFk;. 
,e;j ,aw;gpaypd; nkhop fzpjtpayhFk;. goq;fhyj;jpy; kdpjh;fs; ,aw;ifNahL ,ize;J 
tho;e;jdh;. mth;fs; tho;f;ifKiw ,aw;ifNahL ,izf;fg;gl;bUe;jJ. thd;nghUl;fs; 
kw;Wk; tpz;kPd;fspd; ,af;fq;fis Mjhukhff;nfhz;L gUt fhyq;fis fzpj;jdh;. 
tpijf;Fk; kw;Wk; mWtil nra;Ak; fhyq;fis thd;ntspia  
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,aw;gpaypd; gphpTfs;:  
 

 kuG ,aw;gpay; (Classical 
Physics)  

20-Mk; E}w;whz;bd; njhlf;fj;jpw;F Kd; 
tsh;r;rpaile;j kw;Wk; Vw;Wf;nfhs;sg;gl;l 
mbg;gil ,aw;gpay; gw;wpaJ. 

 gphpT (Branch) ftdk; nrYj;jg;gl;l gFjp (Major Focus) 
1. kuG ve;jputpay; 

(Classical Mechanics) 
Xa;T my;yJ ,af;fepiyapy; cs;s 
nghUl;fspd; kPJ nray;gLk; tpirfisg; 
gw;wpa tpsf;fk;  

2. ntg;g ,af;ftpay; 
(Thermodynamics) 

ntg;gk; kw;Wk; gy;NtW 
Mw;wy;fSf;fpilNaahd njhlh;igg; gw;wpa 
tpsf;fk;  

3. Xspapay; (Optics) Xspiag; gw;wpa tpsf;fk; 

4.  kpd;Ndhl;ltpaYk; 
fhe;jtpaYk; (Electricity 
& Magnetism) 

kpd;Ndhl;lk;> fhe;jtpay; kw;Wk; mtw;wpd; 
njhlh;Gfisg; gw;wpa tpsf;fk;  

5. xspapay; (Acoustics) Xyp miyfs; cUthjy; kw;Wk; guTjy; 
gw;wpa tpsf;fk;  

6. thd; ,aw;gpay; 
(Astrophysics) 

Xsp miyfs; cUthjy; kw;Wk; guTjy; 
gw;wpa tpsf;fk; thdpay; nghUl;fisg; gw;wp 
tpsf;fk;  

7. rhh;gpay; (Relativity) Nfhl;ghl;L ,aw;gpaypd; xU gphpthFk;. 
ntt;NtW Kiwfspy; ,aq;Fk; nghUl;fisg; 
nghUj;J ntsp> Neuk; kw;Wk; Mw;wy; 
,tw;wpw;F ,ilNaahd njhlh;gpw;fhd tpsf;fk;  

etPd ,aw;gpay; (Modern 
Physics)  

20-Mk; E}w;whz;bd; njhlf;fj;jpy; cs;s 
,aw;gpay; fUj;Jf;fs;  

1.  ‘Fthz;lk; ve;jputpay; 
(Quantum Mechanics) 

mZ kw;Wk; mZ cl;Jfs; kl;lq;fspy; 
eilngWk; epfo;Tfisg; gw;wpaJ. 

2. mZ ,aw;gpay; (Atomic 
Physics) 

mZtpd; gz;Gfs; kw;Wk; mjd; 
mikg;Gfisg; gw;wpa ,aw;gpay; tpsf;fk;  

3. mZf;fU ,aw;gpay; 
(Nuclear Physics) 

mZf;fU mikg;G> gz;Gfs; mjd; 
,iltpidfs; gw;wpa ,aw;gpay; tpsf;fk;  

4. nghjpT gUg;nghUs; 
,aw;gpay; (Condensed 
matter Physics) 

nghjpT gUg;nghUl;fspd; (jpz;kk;> jputk;> 
,t;tpU epiyfSf;F ,ilg;gl;l epiyapYs;s 
nghUl;fs; kw;Wk; mlh;thAf;fs;) gz;Gfisg; 
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gw;wpaJ. ,J ehNdh mwptpay; (Nano Science) 
xspr;rpg;g mwptpay; (Photonics) Nghd;w etPd 
tsh;e;J tUk; ,aw;gpaypd; gy;NtW 
cl;gphpTfisf; nfhz;Ls;sJ. NkYk; ,J 
nghUs; tif mwptpaypd; (Material Science) 
mbg;gilfis cs;slf;fpAs;sJ. ,jd; 
Nehf;fk; rpwe;j ek;gfj; jd;ikAld; 
gad;gLj;jf;$ba nghUl;fis 
cUthf;Ftijg; gw;wpaJ.  

5.  cah; Mw;wy; ,aw;gpay; 
(High Energy Physics)  

Jfs;fspd; ,ay;Gfisg; gw;wpa tpsf;fk;  

 
Nehf;Ftjd; %yk; mDkhdpj;J te;jdh;. vdNt> Kjd; Kjypy; tsh;r;rpaile;j mwptpay; 
gphpT thdpaYk; fzpjtpaYNkahFk;. ,aw;gpaypd; gy;NtW gphpTfspd; fhyKiw tsh;r;rp 
gpd; ,izg;G njhFj;J toq;fg;gl;Ls;sJ. ,aw;gpaypd; ntt;NtW gphpTfs; kw;Wk; mtw;wpd; 
njhlh;Gfs; Rl;Lg;glkhf fhl;lg;gl;Ls;sJ. NkYk;> ,aw;gpay; gphpTfspd; mbg;gil 
Rl;bf;fhl;lg;gl;Ls;sd.  
 
,aw;gpaypd; mbg;gilg; gphpTfspd; Kf;fpaf;fUj;Jf;fs; tpthpf;fg;gl;Ls;sd. Fwpg;ghf 
ve;jputpay; (Mechanics) 1 Kjy; 6 tiuapyhd myFfshf njhFj;J toq;fg;gl;Ls;sJ. 
,aw;gpaypd; tsh;r;rp mjd; mbg;gilf; fUj;Jf;fshd mstPl;bay;> myFfs; Nghd;wtw;Wld; 
tpthpf;fg;gl;Ls;sd. ,aw;gpay; jj;Jtq;fs; kw;Wk; mtw;wpw;Ff; fhuzkhd ,aw;gpay; 
tpjpfis tpthpg;gjw;Fj; Njitahd mbg;gil fzpjtpay;> tpthpf;fg;gl;Ls;sJ. nghUl;fspd; 
kPJ nray;gLk; tpirapd; jhf;fk; epA+l;ldpd; ,af;ftpay; tpjpfspd; mbg;gilapy; Kiwahf 
tpthpf;fg;ggl;Ls;sJ. ve;jputpay; cyfpy; Ma;T nra;tjw;Fj; Njitg;gLk; Kf;fpa 
msTUfshd Ntiy kw;Wk; Mw;wy; gw;wpa fUj;Jf;fs; toq;fg;gl;Ls;sd.  
 
nghUl;fspd; kPJ nray;gLk; tpirapd; jhf;fk; epA+l;ldpd; ,af;ftpay; tpjpfspd; 
mbg;gilapy; Kiwahf tpthpf;fg;gl;Ls;sJ. ve;jputpay; cyfpy; Ma;T nra;tjw;Fj; 
Njitg;gLk; Kf;fpa msTUfshd Ntiy kw;Wk; Mw;wy; gw;wpa fUj;Jf;fs; 
toq;fg;gl;Ls;sd.  
 
nghUl;fis Gs;spg;nghUl;fshf (Point objects) fUjg;gl;ljw;F khwhf jpz;kg;nghUl;fspd; 
(Rigid bodies) ,ae;jputpay; gw;wpa fUj;Jf;fs; tpthpf;fg;gl;Ls;sd. <h;g;Gtpir kw;Wk; mjd; 
tpisTfs; tpsf;fg;gl;Ls;sd.  
 
,aw;gpaypd; gok;gphpthd gy;NtW gUg;nghUl;fspd; gz;Gfs; tpsf;fg;gl;Ls;sd. ntg;gj;jpd; 
jhf;fk; kw;Wk; mjd; tpisTfis Ma;T nra;tJ Fwpj;J tpsf;fg;gl;Ls;sJ. miyTfs; 
kw;Wk; miy ,af;fj;jpd; Kf;fpaf; $Wfs; tpthpf;fg;gl;Ls;sd.  
 
,aw;gpay; fw;wypd; ,dpikAk;> tha;g;GfSk;:  
,aw;gpay; fz;Lgpbg;Gfs; ,Utifahdit. mit jw;nrayhd fz;Lgpbg;Gfs; kw;Wk; 
cs;Szh;T %yk; fzpj;jtw;iw Ma;tfq;fs; %yk; ed;F gFg;gha;T nra;J fz;lwpjy; 
vd;gd MFk;. vLj;Jf;fhl;lhf> fhe;jj; jd;ik jw;nrayhf czug;gl;lJ. Mdhy; 
fhe;jtpaypd; tpNdhjg; gz;Gfs; Nfhl;ghl;lstpy; (Theoretically) gpd;dh; gFg;gha;T 
nra;ag;gl;ld. ,e;jg; gFg;gha;T fhe;jg; nghUl;fspd; mbg;gilg; gz;Gfis ntspg;gLj;jpaJ. 
,jd; %yk; nraw;iff; fhe;jq;fs; Ma;tfj;jpy; cUthf;fg;gl;ld. ,aw;gpay; Nfhl;ghLfis 
gad;gLj;jp Kd;dwpAk; KiwahdJ (Prediction) njhopy; El;gk; kw;Wk; kUj;Jtj; Jiwapd; 
tsh;r;rpapy; Kf;fpa gq;F tfpf;fpwJ. vLj;Jf;fhl;lhf> 1905 ,y; My;gh;l; Id;];Bdhy; 
fUj;jpay; uPjpahf fz;lwpag;gl;l E = mc2 kpfTk; gpugykhd rkd;ghL MFk;. 1932 ,y; 
fhf;uh/g;l; kw;Wk; thy;ld; mth;fshy; Nrhjid %yk; ,f;fUj;J ep&gpf;fg;gl;lJ. Nfhl;ghl;L 
uPjpahd fzpg;GfSk; (Theoretical Predictions), fzf;fPl;L eilKiwfSk; (Computation 
Procedures), Kf;fpakhd gad;ghLfSf;Fj; Njitg;gLk; nghUj;jkhd %yg; nghUl;fisj; 
Njh;e;njLf;fg; gad;gLfpd;wd. kUe;J jahhpg;G epWtdq;fs; Gjpa kUe;Jg; nghUl;fisj; 
jahhpf;f ,e;j mZFKiwiaNa gad;gLj;Jfpd;wd. 
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kdpj clYf;F CW tpistpf;fhj nghUl;fisf; nfhz;L khw;W cWg;Gfs; jahhpg;gjw;F 
Fthz;lk; ,aw;gpay; (Quantum Physics) gad;gLj;jg;gLfpwJ. ,jd; %yk; Ma;Tf; $l 
Muha;r;rp nray;Kiwapy; MuhAk; Kd;> Fthz;lk; ,aw;gpay; Nfhl;ghLfisg; gad;gLj;jp 
nghUj;jkhd nghUl;fis Kd;dwpAk; Kiw etPd rpfpr;ir Kiwapy; gad;gLj;jg;gLfpwJ. 
,t;thW Nfhl;ghLfSk; (Theoretical) Ma;tfr; nray;KiwfSk; (Experimental) gad;ghl;by; 
xd;iwnahd;iw KOikahf;Ffpd;wd.  
 
kpfg;nghpa kjpg;Gfs; cila gy;NtW ,aw;gpay; msTfis (ePsk;> epiw> fhyk;> Mw;wy; 
Nghd;wit) cs;slf;fpaJ vd;gjhy; ,aw;gpaypd; tha;g;Gfs; gue;J tphpe;J fhzg;gLfpd;wd.  
 
vyf;l;uhd; kw;Wk; GNuhl;lhd;fis cs;slf;fpa kPr;rpW msTfs; Kjy; thdpay; epfo;Tfs; 
Nghd;w kpfg;nghpa msTfs; tiu ,aw;gpay; vLj;Jiuf;fpwJ.   
 

• fhy mstpd; tPr;R (Range): thdpay; msT Kjy; Ez;zpa msT tiu (1018 s to 10-

22 s) 
 

• epiwfspd; tPr;R (Range): kPg;ngU thd; nghUl;fspypUe;J vyf;l;uhd; tiu>1055 kg 

(mstplf;$ba gpugQ;rj;jpd; epiw) Kjy; 10-31 kg (vyf;l;uhdpd; epiw = 9.11  10-31 kg) 
tiu.  
,aw;gpaiyf; fw;wy; vd;gJ xU fy;tp rhh;e;j epfo;T kl;Lkpd;wp. gy;NtW topfspy; 
tpag;G+l;Lk; tifapYk; mike;Js;sJ.  
 

• rpy mbg;gilf; fUj;Jfs; kw;Wk; tpjpfs; (Concepts and laws) NtWgl;l gy 
,aw;gpay; epfo;Tfis (Physical Phenomena) tpsf;Ftjhf cs;sd.  
 

• ,aw;gpay; tpjpfis mbg;gilahff; nfhz;L gytif gad;ghl;Lf; fUtpfs; 
tbtikf;fg;gLfpd;wd.  

 
vLj;Jf;fhl;lhf:  

1. NuhNghf;fspd; gad;  
 

2. epyT kw;Wk; mUfpy; cs;s Nfhs;fSf;fhd gazj;ij G+kpapypUe;J fl;Lg;gLj;JtJ.  
 

3. cly;ey mwptpaypy; (Health Sciences) gad;gLk; njhopy; El;g Kd;Ndw;wq;fs; 
Nghd;wit.  

 
• ,aw;ifapd; cz;ikahd ,ufrpaq;fis ntspg;gLj;jf;$ba Gjpa rthy; tpLk; 

nra;Kiwfis gad;gLj;Jjy; kw;Wk; Vw;fdNt cs;s mwptpay; Nfhl;ghLfspd; 
cz;ik epiyia cWjpg;gLj;Jjy;.  
 

• fpufzk; vt;thW cUthfpwJ? neUg;gpd; mUfpy; cs;s xUth; ntg;gj;ij 
czUtJ Vd;? fhw;W Vd; tPRfpd;wJ? Nghd;w ,aw;ifapd; epfo;TfSf;Fg; gpd; 
cs;s mwptpaiy ed;F Ma;e;J Ghpe;J nfhs;sy;. 

 
njhopEl;gj;jpy; Kd;Ndwpf; nfhz;bUf;Fk; ,d;iwa cyfpy; midj;J tifahd nghwpapay; 
kw;Wk; njhopy;El;gg; ghlg; gphpTfSf;F mbg;gilahf ,aw;gpay; tpsq;FfpwJ.  
 
njhopy; El;gk; kw;Wk; rKjhaj;Jld; ,aw;gpaypd; njhlh;G:  
 
,aw;gpaypd; Nfhl;ghLfis eilKiwapy; gad;gLj;JtNj njhopy; El;gkhFk;. gy;NtW 
Jiwfspy; gaDs;s nghUl;fis fz;Lgpbf;fTk; mtw;iwj; jahhpf;fTk; kw;Wk; eilKiwg; 
gpur;ridfisj; jPh;f;fTk; mwpTj; jpwidg; gad;gLj;JtJNk njhopy; El;gtpayhFk; 
(technology) 
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vdNt ek; rKjhaj;Jld; NeubahfNth> my;yJ kiwKfkhfNth ,aw;gpaYk; njhopy; 
El;gtpaYk; ,ize;J jhf;fj;ij Vw;gLj;Jfpd;wd.  
 
vLj;Jf;fhl;lhf>  

1. kpd;Ndhl;ltpay; kw;Wk; fhe;jtpaypd; mbg;gil tpjpfspd; fPo; fz;Lgpbf;fg;gl;l 
fk;gpapy;yh njhiyj; njhlh;GKiw cyfj;ijr; RUf;fp kpf ePz;l njhiytpw;fhd 
kpfr;rpwe;j njhlh;ig Vw;gLj;Jfpd;wJ.  
 

2. tpz;ntspapy; (Space) epiy epWj;jg;gl;l nraw;iff; Nfhs;fs; njhiyj;njhlh;gpy; 
kpfg;nghpa Gul;rpia cUthf;Ffpd;wd.  
 

3. Ez; vyf;l;uhdpay; (Microelectronics), Nyrh; (Laser), fzpdp (Computer)> kPf;flj;jp 
(Super conductor) kw;Wk; mZf;fU Mw;wy; Mfpait kdpjdpd; rpe;jidiaAk; 
tho;f;if KiwiaAk; KOikahf khw;wpAs;sd.  

 
midj;J mwptpaypd; tsh;r;rpf;Fk;> mbg;gil mwptpayhd ,aw;gpay; Kf;fpag; gq;fhw;WfpwJ.  
 
vLj;Jf;fhl;lhf>  
 

NtjpapaYld; ,aw;gpaypd; njhlh;G: ,aw;gpaypy; mZ mikg;G> fjphpaf;fk;> X - fjph; 
tpspk;G tpisT Kjypatw;iw ehk; gapy;fpd;Nwhk;. mitfisg; gad;gLj;jp Ntjpapay; 
Ma;thsh;fs; jdpk thpir ml;ltizapy; mZ vz; mbg;gilapy; mZf;fis thpirg; 
gLj;Jfpd;wdh;. ,J NkYk; mZf;fspd; ,izjpwdpd; ,ay;Gfs;> Ntjpapay; gpizg;G 
gw;wp mwpaTk;> rpf;fyhd Ntjpapay; mikg;Gfis Ghpe;J nfhs;sTk; cjTfpwJ. ,q;F 
,ay; Ntjpapay; (Physical Chemistry), kw;Wk; Fthz;lk; Ntjpapay; (Quantum 
Chemistry) Nghd;w Ntjpapaypd; cl;gphpTfs; Kf;fpa gq;fhw;Wfpd;wd.  

 
1. caphpaYld; ,aw;gpaypd; njhlh;G: ,aw;gpay; jj;Jtq;fspd; mbg;gilapy; cUthf;fg;gLk; 

Ez;Nzhf;fp (microscope) ,y;yhky; caphpay; Ma;Tfis epfo;j;j KbahJ. vyf;l;uhd; 
Ez;Nzhf;fp fz;Lgpbg;G xU nry;ypd; fl;likg;igf;$l ghh;f;f cjTfpwJ. X – fjph; 
kw;Wk; epA+l;uhd; tpspk;G tpisT EZf;fq;fs; epA+f;spf; mkpyq;fspd; mikg;Gfisg; 
Ghpe;J nfhs;sTk; mjd;%yk; mbg;gilahd tho;f;if nray;Kiwfisf; fl;Lg;gLj;jTk; 
cjTfpwJ. X – fjph;fs; cliyg; gFg;gha;T nra;a cjTfpwJ. NubNah INrhNlhg;Gfs;> 
Gw;WNeha; kw;Wk; ,ju Neha;fisf; Fzg;gLj;j NubNah rpfpr;ir Kiwapy; 
gad;gLj;jg;gLfpwJ. jw;nghOJ caphpay; nray;Kiwfs; ,aw;gpaypd; fz;Nzhl;lj;jpy; 
fw;gpf;fg;gLfpd;wd.  

 

2. fzpjtpaypy; ,aw;gpay; njhlh;G: ,aw;gpay; vd;gJ mstplf;$ba xU mwptpay; MFk;. 
,aw;gpaypd; tsh;r;rpf;F fzpjtpay; Kf;fpaf; fUtpahf cs;sjhy; ,aw;gpay; 
fzpjj;Jld; kpf neUq;fpa njhlh;G nfhz;Ls;sJ.  

 

3. thdpaYld; ,aw;gpaypd; njhlh;G: Nfhs;fspd; ,af;fk; kw;Wk; thd; nghUl;fs; gw;wp 
mwpa thdpay; njhiyNehf;fpfs; gad;gLfpd;wd. thdpayhsh;fs; mz;lj;jpd; 
njhiyJ}uj;ij cw;WNehf;f NebNah njhiy Nehf;fpiag; gad;gLj;Jfpd;wdh;. ,aw;gpay; 
jj;Jtq;fisg; gad;gLj;jp mz;lj;jpidg; gw;wp fw;Wf;nfhs;s Kbfpd;wJ. 

 

4. Gtp epy mikg;gpaYld; ,aw;gpaypd; njhlh;G:  
NtWgl;l ghiwfspd; gbff; fl;likg;igg; gw;wp mwpa tpspk;G tpistpd; El;gq;fs; 
cjTfpd;wd. ghiwfspd; taJ> gbkq;fspd; taJ kw;Wk; Gtpapd; taJ Mfpatw;iwf; 
fzpf;f fjphpaf;fk; gad;gLfpwJ.  
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5. flypaYld; ,aw;gpaypd; njhlh;G: flypy; eilngWk; ,aw;gpay; kw;Wk; Ntjpapay; 
khw;wq;fisf; flypayhsh;fs; Ghpe;J nfhs;s tpUk;Gfpd;wdh;. mth;fs; ntg;gepiy> 
cg;Gj;jd;ik> ePNuhl;lj;jpd; Ntfk;> thAf;fspd; gha Xl;lk;> Ntjpapay; $Wfs; Nghd;w 
msTfis mstPL nra;fpd;wdh;.  

 
6. cstpaYld; ,aw;gpaypd; njhlh;G: midj;J cstpay; ,iltpidfSk; clypaf;f 

nray;Kiws; %yNk ngwg;gLfpd;wd. euk;G kz;ly flj;jpfspd; ,af;fq;fs; ,aw;gpaypd; 
gz;Gfshd tputy; kw;Wk; %yf;$Wfspd; ,af;fk; Mfpatw;wpd; mbg;gilapNyNa 
mikfpd;wd. miy> Jfs; ,af;f ,Uikfspd; mbg;gilapNyNa %isapd; nray;ghLk; 
mike;Js;sJ.  
 
,aw;gpaiy kpfr;rpwe;j fUtpahff; nfhz;L cz;ikahd mwptpaiy ,aw;if 
tpsf;FfpwJ. mwptpaiyAk;> njhopy;El;gtpaiyAk; rk epiyapy; gad;gLj;j Ntz;Lk;. 
,y;iynadpy; mwptpaiy ekf;F fw;gpj;j ,aw;ifia mopf;Fk; fUtpahf mit 
khwptpLk;.  
 
cyf ntg;gkakhjy; kw;Wk; njhopy; El;gj;jpd; vjph;kiwj; jhf;fk; Mfpait jLf;fg;gl 
Ntz;Lk;. njhopy;El;g cjtpAld; Njitahd kw;Wk; nghUe;jf; $ba ghJfhg;ghd 
mwptpaNy ,e;j E}w;whz;bd; Njit MFk;.  

 
cah;fy;tpapy; ,aw;gpaypd; Nehf;fKk;> tha;g;GfSk; kw;Wk; gy;NtW Ma;T cjtpj;njhif 
gw;wpa tptuq;fSk; ghlE}ypd; Muk;gj;jpNyNa njhFf;fg;gl;Ls;sd.  
 
mstPl;bay;:  
 
mstPl;bay; vd;gJ ve;j xU ,aw;gpay; msitAk; mjd; gbj;ju msTld; xg;gpLtJ MFk;. 
midj;J mwtpay; Muha;r;rpfSf;Fk;> NrhjidfSf;Fk; mbg;gil mstPl;bayhFk;. ,k; ek; 
md;whl tho;tpy; Kf;fpag; gq;F tfpf;fpd;wJ. ,aw;gpay; vd;gJ mse;jwpAk; mwptpayhFk;. 
,aw;gpay; mstPLfis Fwpg;gplf;$ba vz;fisNa ,aw;gpayhsh;fs; vg;nghOJk; 
ifahs;fpd;wdh;.  
 
,aw;gpay; mstpd; tiuaiw:  
 
mstplg;glf;$baJk;> mjd; %yk; ,aw;gpay; tpjpfis tpthpf;fj; jf;fJkhd msTfs; 
,aw;gpay; msTfs; vdg;gLfpd;wd. vLj;Jf;fhl;L ePsk;> epiw> fhyk;> tpir> Mw;wy; kw;Wk; 
gy.  
 
,aw;gpay; msTfspd; tiffs;:  
 
,aw;gpay; msTfs; ,U tifg;gLk;. xd;W mbg;gil msTfs;> kw;nwhd;W top msTfs;. 
 
NtW ve;j ,aw;gpay; msTfshYk; Fwpg;gplg;gl ,ayhj msTfs; mbg;gil msTfs; 
vdg;gLk;. mit ePsk;> epiw> fhyk;> kpd;Ndhl;lk;> ntg;gepiy> xspr;nrwpT kw;WK; nghUspd; 
msT (Amount of a substance) MFk;.  
 
mbg;gil msTfshy; Fwpg;gplf;$ba msTfs;> top msTfs; vdg;gLk;. vLj;Jf;fhl;L gug;G> 
fdmsT> jpir Ntfk;> KLf;fk;. tpir kw;Wk; gy.  
 
myfpd; tiuaiw kw;Wk; mjd; tiffs;:  
 
mstPl;L Kiw vd;gJ mbg;gilapy; Xh; xg;gPl;L KiwNa MFk;. msT xd;iw mse;jwpa> 
ehk; vg;nghOJk; mjid xU gbj;ju msTld; xg;gpLfpNwhk;.  
 
vLj;Jf;fhl;lhf> fapW xd;wpd; ePsk; 10 kPl;lh; vd;gJ> 1 kPl;lh; ePsk; vd tiuaWf;fg;gl;l 
xU nghUspd; ePsj;ijg; Nghy; 10 klq;F ePsKs;sJ vd;gjhFk;. ,q;F kPl;lh; vd;gNj 
ePsj;jpd; gbj;ju msthFk;. ,e;j gbj;ju msNt myF vd;wiof;fg;gLfpwJ.  
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cyfstpy; Vw;Wf;nfhs;sg;gl;l> jdpj;Jtkpf;f njhpT nra;ag;gl;l XH; mstpd; gbj;ju msNt 
myF vd miof;fg;gLfpwJ.  
 
mbg;gil msTfis mse;jwpAk; myFfs; mbg;gil myFfs; vdTk;> kw;w ,aw;gpay; 
msTfis mstpLtjw;fhf mbg;gil myFfspd; mLf;Ffspd; jFe;j> ngUf;fy; my;yJ 
tFj;jy;fspd; %yk; ngwg;gLk; myFfs;> top myFfs; vdTk; miof;fg;gLfpd;wd.  
 
gy;NtW mstpLk; Kiwfs;:  
midj;J tpjkhd mbg;gil kw;Wk; top msTfis msf;fg; gad;gLk; myFfspd; xU 
KOikahd njhFg;Ng myfpLk; KiwahFk;.  
 
ve;jputpaypy; gad;gLk; nghJthd myF Kiwfs; fPNo jug;gl;Ls;sd.  
 
f.p.s. myF Kiw:  
 
f.p.s myF Kiw Xh; gphpl;b~; myF KiwahFk;. ,k;Kiwapy; ePsk;> epiw kw;Wk; fhyj;ij 
msf;f KiwNa mb (Foot)> gTz;l; (Pound)> tpdhb (Second) Mfpa %d;W mbg;gil 
myFfs; gad;gLj;jg;gLfpd;wd.  
 
c.g.s myF Kiw:  
 
,J Xh; fh];]pad; (Gaussian) KiwahFk;. ,k;Kiwapy; ePsk;> epiw kw;Wk; fhyj;ij 
msf;f KiwNa nrd;bkPl;lh;> fpuhk; kw;Wk; tpdhb Mfpa %d;W mbg;gil myFfs; 
gad;gLj;jg;gLfpd;wd.  
 
m.k.s. Kiw:  
,k;Kiwapy; ePsk;> epiw kw;Wk; fhyj;ij msf;f KiwNa kPl;lh;> fpNyhfpuhk; kw;Wk; tpdhb 
Mfpa %d;W mbg;gil myFfs; gad;gLj;jg;gLfpd;wd.  
 
cgs, mks kw;Wk; SI myF Kiwfs; nkl;hpf; my;yJ jrk myF KiwahFk;. 
Mdhyu; fps myF Kiw nkl;hpf; myF Kiw my;y. 
 
SI myF Kiw:  
 
mwptpay; mwpQh;fs; kw;Wk; nghwpapay; ty;Ydh;fshy; cyfk; KOtJk; gd;gLj;jg;gl;l 
myF Kiw nkl;hpf; Kiw (Metric System) vd miof;fg;gl;lJ. 1960 f;F gpwF ,J 
gd;dhl;L myF Kiw my;yJ SI myF Kiwahf (System International – French name) 
midtuhYk; Vw;Wf;nfhs;sg;gl;lJ. cyfshtpa mwptpay;> njhopy;El;gk;> njhopy; Jiw 
kw;Wk; tzpfg; gad;ghl;bw;fhf> 1971 ,y; eilngw;w vilfs; kw;Wk; mstPLfs; 
nghJkhehl;by; SI myF Kiwapd; epiyahd jpl;lf; FwpaPLfs;> myFfs; kw;Wk; 
RUf;ff;FwpaPLfs; cUthf;fg;gl;L midtuhYk; Vw;Wf;nfhs;sg;gl;ld.  
 
SI myF Kiwapd; rpwg;gpay;Gfisf; fhz;Nghk; 
1. ,k;Kiwapy; xU ,aw;gpay; mstpw;F xNu xU myF kl;LNk gad;gLj;jg;gLfpwJ. 

mjhtJ ,k;Kiw Xh; gq;fPl;L> gFj;jwpTf;fpire;j (Rational method) KiwahFk;.  
 

2. ,k;Kiwapy; midj;J top myFfSk;> mbg;gil myFfspy; ,Ue;J vspjhf 
jUtpf;fg;gLfpd;wd. vdNt> ,J Xh; Xhpay; (Coherent) myF KiwahFk;.  

 

3. ,J Xh; nkl;hpf; myF Kiwahjyhy; ngUf;fy; kw;Wk; Jizg;ngUf;fy; Mfpad 10 ,d; 
klq;Ffshf Neubahf jug;gLfpd;wd.  

SI myF Kiwapd; VO mbg;gil msTfSk; njhFf;fg;gl;Ls;sd.  
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mbg;gil msTfSk; mtw;wpd; SI myFfSk; 
SI myFfs;  
mbg;gil 
msTfs; 

myF FwpaPL tiuaiw 

ePsk;  kPl;lh;  m 
ntw;wplj;jpy; 

1

299,792,458
 nehbapy; xspahdJ 

flf;Fk; ghijapd; ePsk; 1 kPl;lh; MFk; (1983)  
epiw  fpNyh 

fpuhk; 
kg gpuhd;rpy;> ghhpRf;F mUfpy; rh;t;]; vd;w ,lj;jpy; 

cs;s gd;dhl;L vilfs; kw;Wk; msitfs; 
epWtdj;jpy; itf;fg;gl;Ls;s gpshl;bdk; - ,hpbak; 
cNyhff; fyitapyhd cUisapd; (,jd; tpl;lk; 
mjd; cauj;jpw;Fr; rkk;) epiwNa xU fpNyhfpuhk; 
MFk; (1901) 

 
mbg;gil msTfSk; mtw;wpd; SI myFfSk;  
SI myFfs;  
 
mbg;gil 
msTfs; 

myF FwpaPL tiuaiw 

fhyk; tpdhb s rPrpak; 133- mZtpd; ,U Mw;wy; epiyfspd; kP 
Ez;zpa kl;lq;fSf;fpilNa ghpkhw;wk; epfo;tjhy; 
Vw;gLk; fjph;tPr;rpd; miyT fhyj;jpd; 9,192,631,770 
klq;F xU nehbahFk; (1967)  

kpd;Ndhl;lk; Mk;gpah; A ntw;wplj;jpy;> xU kPl;lh; ,ilntspapy; itf;fg;gl;l 
Gwf;fzpf;fj; jf;f FWf;F ntl;Lg;gug;G cila ,U 
Kbtpyh ePsq;fs; cila Neuhd ,izf;flj;jpfs; 
topNa> ghAk; rPuhd kpd;Ndhl;lk; mt;tpU 
fl;j;jpfspapilNa xU kPl;lh; ePsj;jpy; 2  10-7 N m-1 
tpiria Vw;gLj;jpdhy;> mk;kpd;Ndhl;lk; xU 
Mk;gpah; vdg;gLk;. (1948)  

ntg;gepiy nfy;tpd; K ePhpd; Kg;Gs;spapd; (Triple point) ntg;g ,af;ftpay; 

ntg;gepiyapy; 
1

273.16
 gpd;dg;gFjp xU nfy;tpd; 

MFk; (1967) 
nghUspd; 
msT 

Nkhy;  mol 0.012 fpNyhfpuhk; J}a fhh;gd; - 12,y; cs;s 
mZf;fspd; vz;zpf;iff;Fr; rkkhd gy Jfs;fis 
cs;slf;fpa nghUspd; msT xU Nkhy; vdg;gLk;. 

xspr;nrwpT Nfz;byh cd 5.4  1014 Hz mjph;ntz; cila xsp%yk; ckpOk; 
xw;iw epwf; fjph;tPr;rpd; nrwpT> xU Fwpg;gpl;l 

jpirapy; 
1

683
 thl; / ];Nubad; vdpy; mj;jpirapy; 

xspr;nrwpT xU Nfz;byh MFk;. (1979) 
 
top msTfSk; mtw;wpd; myFfSk;:  
 

,aw;gpay; msT rkd;ghL  myF  
jsf;Nfhzk; tl;ltpy; / Muk; rad 
jpz;kf; Nfhzk;  Nkw;gug;G / Muk;2 sr 
Gug;G (nrt;tfk;) ePsk;  mfyk; m2 
fd msT my;yJ gUkd; gug;G  cauk; m3 
jpirNtfk; ,lg;ngah;r;rp / fhyk; m s-1 
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KLf;fk; jpirNtfk; / fhyk; m s-2 
 
top msTfSk; mtw;wpd; myFfSk;:  

,aw;gpay; msT rkd;ghL myF  
Nfhzj;jpir Ntfk; Nfhz ,lg;ngah;r;rp / 

fhyk; 
Red s-1 

Nfhz KLf;fk;  Nfhzj;jpir Ntfk; / 
fhyk; 

Red s-2 

mlh;j;jp  epiw / gUkd;  Kg m-3 
ePs; ce;jk;  epiw  jpirNtfk;  Kg m s-1 
epiykj; jpUg;Gj;jpwd;  epiw  (njhiyT)2  Kg m2 
tpir  tpir  gug;G  Kg ms-2 my;yJ N 
mOj;jk; tpir / gug;G  N m-2 my;yJ Pa  
Mw;wy; (Ntiy) tpir njhiyT  N m my;yJ  J  
jpwd; Ntiy / fhyk; J s-1 my;yJ thl;(W) 
fzj;jhf;F tpir tpir  fhyk;  N s 
gug;G ,Otpir  tpir / ePsk;  N m-1 
tpirapd; jpUg;Gj;jpwd; 
(jpUg;G tpir)  

tpir  njhiyT  N m  

kpd;D}l;lk;  kpd;Ndhl;lk;  fhyk; A s my;yJ C  
kpd;Ndhl;l mlh;j;jp  kpd;Ndhl;lk; / gug;G  A m-2 
fhe;jj; J}z;ly;  tpir (kpd;Ndhl;lk;  

ePsk;)  
N A-1 m-1 my;yJ tesla 

tpir khwpyp tpir / ,lg;ngah;r;rp  N m-1 
/gpshq; khwpyp Nghl;lhdpd; Mw;wy; / 

mjph;ntz;  
J s 

jd;ntg;gk; (S)  ntg;g Mw;wy; (epiw  
ntg;gepiy) 

J kg-1 K-1 

Nghy;l;];Nkd;; khwpyp (k)  Mw;wy; / ntg;gepiy  J K-1 
Fwpg;G:  
      Nubad; = 180˚  

  1 Nubad; = 
180 180 7

57.27
22


= =  

  NkYk; 1˚ = 60’ kw;Wk; 1’ = 60’’  
Nubad;> bfphp kw;Wk; kpdpl;]; ,tw;wpw;fpilNaahd njhlh;G  

 21 1.745 10
180

rad rad
 − = =   

 

2
4

4

1 1.745 10
1' 2.908 10

60 60

2.91 10

rad

rad

−
−

−

 
 = = = 

 

 

 

 

2
6

6

1 1.745 10
1" 4.847 10

3600 3600

4.85 10

rad

rad

−
−

−

 
 = = = 

 

 

mbg;gil msTfspd; mstPl;bay;  
 
ePsj;ij mstpLjy;:  
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,aw;gpaypy; ePsj;ijg;gw;wpa fUj;J vd;gJ> md;whl tho;tpy; njhiyitg; gw;wpa 
fUj;jhFk;. ntspapy; (Space) ,U Gs;spfSf;F ,ilNa cs;s njhiyNt ePsk; vd 
tiuaWf;fg;gLfpd;wJ. ePsj;jpd; SI myF kPl;lh; MFk;.  
 
nghUl;fspd; msTfs; ehk; tpaf;Fk; mstpw;F NtWgLfpd;wd. vLj;Jf;fhl;lhf> kpfg;nghpa 
njhiyTfspy; mike;j kpfg;nghpa nghUl;fshd tpz;kPd; jpus;fs;> tpz;kPd;fs;> #hpad;> Gtp> 
re;jpud; Nghd;wit> Nguz;lj;ij (Macrocosm) cUthf;Ffpd;wd. ,J kpfg;nghpa  
Nubad; (rad): tl;lj;jpd; Muj;jpw;F rkkhd ePsk; nfhz;l tl;ltpy; tl;lj;jpd; ikaj;jpy; 
Vw;gLj;Jk; Nfhzk;> xU Nubad; MFk;.  
 
];bNubad; (sr): Muj;jpd; th;f;fj;jpw;F rkkhd gug;G cila Nfhsg;gug;gpd; xU gFjp> 
Nfhsj;jpd; ikaj;jpy; Vw;gLj;Jk; jpz;kf;Nfhzk; xU ];bNubad; MFk;.  
 
nghUl;fisAk; ePz;l njhiyTfisAk; cila nghpa cyfj;ijf; Fwpf;fpwJ.  
 
,jw;F khwhf %yf;$Wfs;> mZf;fs;> GNuhl;lhd;fs;> epA+l;uhd;fs;> vyf;l;uhd;fs;> ghf;Bhpah 
Nghd;w nghUl;fSk; mtw;wpd; ,ilNaahd njhiyTfSk; Ez; cyfj;ij (Microcosm) 
cUthf;Ffpd;wd. ,J kPr;rpW nghUl;fSk;> kpfr;rpwpa njhiyTfSk; cila Ez; 
cyfj;ijf; Fwpf;fpwJ.  
 
10-5 m Kjy; 102 m tiuapyhd njhiyTfis Neub Kiwapy; msf;f KbAk;. 
vLj;Jf;fhl;lhf> xU kPl;lh; msTNfhiyf;nfhz;L 10-3 m Kjy; 1 m tiuapyhd njhiyit 
msf;f KbAk;> nth;dpah; mstp (vernier caliper) nfhz;L  10-4 m tiuapyhd 
njhiyitAk;> jpUF mstp (screw guage) nfhz;L 10-5 m tiuapyhd njhiyitAk; 
msf;f KbAk;.  
 
mZ kw;Wk; thdpay; njhiyTfis Nkw;$wpa ve;j xU Neubahd KiwapYk; msf;f 
,ayhJ. vdNt> kpfr; rpwpa kw;Wk; ePz;l njhiyTfis msf;f rpy khw;W Kiwfs; 
cUthf;fg;gl;L gad;gLj;jg;gLfpd;wd. mLf;Ffs; (Neh;kiw kw;Wk; vjph;kiw) 
ml;ltizg;gLj;jg;gl;Ls;sd. 
 
gj;jpd; mLf;Ffspd; Kd;dPL:  
   
10-,d; 
mLf;F 

Kd;dPL FwpaPL 10-,d; 
Jizg;ngUf;fy; 

Kd;dPL FwpaPL 

101 Nlfh (deca) da 10-1 nlrp (deci)  d 

102 n`f;Nlh 
(hector) 

H 10-2 nrd;b (centi) c 

103 fpNyh (kilo) K 10-3 kpy;yp (milli) m 

106 nkfh (mega) M 10-6 ikf;Nuh 
(micro) 

μ 

10-9 [pfh (giga) G 10-9 ehNdh (nano) n 

1012 Nluh (tera) T 10-12 gpf;Nfh (pico) p 

1015 gPl;lh (peta) P 10-15 /ngk;Nlh 
(femto) 

f 

1018 vf;]h (exa) E 10-18 Ml;Nlh (atto) a 

1021 [Pl;lh (zetta) Z 10-21 nrg;Nlh (zepto) z 

1024 Nahl;lh 
(yotta) 

Y 10-24 Nahf;Nlh 
(yocto) 

y 

 
Jiz msTfshd jsf;Nfhzk; kw;Wk; jpz;kf; Nfhzk; Mfpait topKiw 
msTfshf 1995 Mk; Mz;L (GCWM) khw;wg;gl;lJ.  
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1. rpwpa njhiyTfis mstpLjy; (jpUF mstp kw;Wk; nth;dpah; mstp) jpUF 

mstp jpUF mstpahdJ 50 mm tiuapyhd nghUl;fspd; ghpkhzq;fis kpfj; 
Jy;ypakhf mstplg; gad;gLk; fUtpahFk;. ,f;fUtpapd; jj;Jtk; jpUfpd; tl;l 
,af;fj;ijg; gad;gLj;jp nghpjhf;fg;gl;l Neh;f;Nfhl;L ,af;fkhFk;. jpUF mstpapd; 
kPr; rpw;wsT 0.01 mm MFk;.  

 
nth;dpah; mstp:  
Jisapd; Mok; my;yJ Jisapd; tpl;lk; Nghd;w mstPLfis msf;fg; gad;gLk; 
gd;Kfj;jd;ik (Versatile) nfhz;l fUtp nth;dpah; mstp MFk;. nth;dpah; mstpapd; 
kPr;rpw;wsT 0.01 cm MFk;.  
 
2. ePz;l njhiyTfis mstpLjy;  

kuj;jpd; cauk;> GtpapypUe;J re;jpud; my;yJ Nfhs;fspd; J}uk; Nghd;w ePz;l 
njhiyTfis msf;f rpy rpwg;G Kiwfisg; gda;gLj;Jfpd;Nwhk;. Kf;Nfhz 
Kiw (Triangulation method), ,lkhW Njhw;wKiw (Parallax method) kw;Wk; 
Nulhh; Jbg;G Kiw (Radar method) Mfpa Kiwfisg; gad;gLj;jp kpf ePz;l 
njhiyTfis mstplyhk;.  

  
Kf;Nfhz Kiwapd; %yk; xU nghUspd; cauj;ij mstpLjy;:  
 
AB = h vd;gJ msf;f Ntz;ba kuj;jpd; cauk; my;yJ NfhGuj;jpd; cauk; vd;f. B 
apypUe;J x njhiytpy; cs;s C vd;w ,lj;jpy; cw;WNehf;Fgth; ,Ug;gjhff; 
nfhs;Nthk;.  
 
C- apypUe;J tPr;ir msg;gth; (Range finder) A- Tld; Vw;gLj;Jk; Vw;wf;Nfhzk; 

ACB = θ vd;f.  
 
nrq;Nfhz Kf;Nfhzk; ABC – apypUe;J  

  tan θ = 
AB h

BC x
=  

 my;yJ cauk; h = x tan θ 
njhiyT x I mwpe;jpUe;jhy;> cauk; h Ig; ngwyhk;.  

 
ePsj;jpd; neLf;fq;fSk; mjd; thpir KiwfSk; 

nghUl;fspd; msT kw;Wk; njhiyTfs;  ePsk; (m)  
mz;lj;jpd; vy;iyapd; mwpe;j njhiyT  1026 
G+kpf;Fk;> Md;l;NuhNkhlh tpz;kPd; jpuSf;Fk; ,ilNa 
cs;s njhiyT  

1022 

ekJ tpz;kPd;jpuspd; msT  1021 
G+kpf;Fk; mUfpy; cs;s tpz;kPDf;Fk;  1016 
GSl;Nlhtpd; ruhrhp Rw;Wg; ghijapd; Muk; 1012 
G+kpapy; ,Ue;J #hpadpd; njhiyT 1011 
G+kpapy; ,Ue;J re;jpudpd; njhiyT  108 
G+kpapd; Muk; 107 
fly; kl;lj;jpypUe;J vtnu];l; rpufj;jpd; cauk; 104 
fhy;ge;jhl;l ikjhdj;jpd; ePsk;  102 
jhspd; jbkd; 10-4 
,uj;j rptg;gZf;fspd; tpl;lk;  10-5 
Xspapd; miyePsk;  10-7 
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itu]pd; ePsk;  10-8 
i`l;u[d; mZtpd; tpl;lk;  10-10 
mZf;fUtpd; msT  10-14 
GNuhl;lhdpd; tpl;lk; (jbkd;) 10-15 
 
rpy nghJthd eilKiw myFfs;:  

1.  /ngh;kp = 1 fm = 10-15 m 
2. 1 mq;];l;uhk; = 1 A0 = 10-10 m  
3. 1 ehNdh kPl;lh; = 1 nm = 10-9 m  
4. 1 ikf;uhd; = 1 μm = 10-6 m  
5.  xspahz;L (ntw;wplj;jpy;> xspahdJ xU Mz;by; nry;yf;$ba njhiyT)  

1 xspahz;L = 9.467  1015 m  
6. thdpay; myF – GtpapypUe;J #hpadpd; ruhrhp njhiyT  

(1 AU = 1 Astronomical unit)  

1 AU = 1.496  1011m  
 

7. 1 gh;nrf; (ghuyhl;bf; nehb)  
(tpy;;ypd; ePsk; xU thdpay; myFk; (1 AU), ikaf; Nfhzk; xU (one second) nehb 
tpy;Yk; nfhz;l tl;ltpy;ypd; MuNk 1 gh;nrf; MFk;.  
1 gh;nrf; = 3.08  1016 m = 3.26 xspahz;L. 
 

epiwia mstpLjy;:  
epiw vd;gJ gUg;nghUl;fspd; mbg;gilg; gz;ghFk;. ,J ntg;gepiy> mOj;jk;> ntspapy; 
nghUspd; ,Ug;gplk; Mfpatw;iwr; rhh;e;jpuhJ. xU nghUspy; cs;s gUg;nghUspd; msNt> 
mg;nghUspd; epiw vd tiuaWf;fg;gLfpwJ. ,jd; SI myF fpNyh fpuhk; (kg). 
 

epiwia mstplg; gad;gLk; cUis gpshl;bdk; - ,hpba cNyhhff; 
fyitahy; cUthf;fg;gLtNjd;?  
Rw;Wr;#oyhYk;> fhyj;jpd; khw;wj;jpdhYk; gpshl;bdk; - ,hpbak; 
cUis kpff; Fiwe;j msNt ghjpf;fg;gLk;.  

 
nghUl;fspd; epiwfspd; kjpg;G gue;j neLf;fk; cilaJ. ,J vyf;l;uhdpd; kpfr;rpwpa epiw 
(9.11 × 10-31 kg) apypUe;J mz;lj;jpd; kpfg;nghpa epiw (1055 kg) tiu tphpe;Js;sJ.  
 
epiwapd; kpfg;nghpa nray;Kiw myF re;jpuNrfh; vy;iy (CSL) ahFk;.  
1 CSL = #hpadpd; epiwiag; Nghd;W 1.4 klq;F  
 
fhyj;jpd; kpff;Fiwe;j eilKiw myF N]f; (Shake)  
  1 N]f; = 10-8 s 
 
NtWgl;l ngUl;fspd; epiwfspd; tiffs; fhl;lg;gl;Ls;sJ.  
 
rhjhuzkhf xU nghUspd; epiwahdJ> kspiff;filapy; gad;gLj;jg;gLk; rhjhuz juhR 
%yk; fpNyhfpuhkpy; fz;lwpag;gLfpwJ.  
 
Nfhs;fs;> tpz;kPd;fs; Nghd;w nghpa nghUs;fspd; epiwfis rpy <h;g;gpay; Kiwapd; %yk; 
ehk; mstplyhk;. mZ kw;Wk; mZf;fUj; Jfs; Nghd;w rpwpa Jfs;fspd; epiwfis ehk; 
epiw epwkhiy tiutpiag; gad;gLj;jpf; fzf;fplyhk;.  
 
rhjhuz juhR> RUs;tpy; juhR> vyf;l;uhdpay; juhR Nghd;w rpy juhRfs; nghJthf 
epiwapidf; fz;lwpag; gad;gLk; juhRfs; MFk;.  
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nghUs;fspd; epiwfis rpy <h;g;gpay; Kiwapd; %yk; ehk; mstplyhk;. mZ kw;Wk; 
mZf;fUj; Jfs; Nghd;w rpwpa Jfs;fspd; epiwfis ehk; epiw epwkhiytiutpiag; 
gad;gLj;jpf; fzf;fplyhk;.  
 
epiwapd; neUf;fk;:  

nghUs; epiwapd; thpir 
Kiwfs; (kg)  

vyf;l;uhd; 10-30 
GNuhl;lhd; my;yJ 10-27 
epA+l;uhd; ANudpak; mZ 10-25 
,uj;j rptg;G mZf;fs; 10-14 
nry; 10-10 
J}rpj;Jfs; 10-9 
kioj;Jsp 10-6 
nfhR  10-5 
jpuhl;irg;gok; 10-3 
jtis  10-1 
kdpjd; 102 
kfpOe;J 103 
fg;gy; 105 
re;jpud;  1023 
G+kp 1025 
#hpad; 1030 
ghy;topj;jpus; 1041 
fhzf;$ba mz;lk; 1055 
 
fhyj;ij mstpLjy;:  
 
“fhyk; rPuhf Kd;Ndhf;fp nry;fpd;wJ”  - rh; Irf; epA+l;ld;  
 
“fbfhuk; fhl;LtNj fhyk;” – My;gh;l; Id;];Bd;  
fhy ,ilntspia msf;ff; fbfhuk; gad;gLfpd;wJ. mZtpay; fhy gbj;juk;> rPrpak; mZ 
cUthf;Fk; rPuhd mjph;Tfspd; mbg;gilapyhdJ.  
 
kpd; miyapaw;wp> kpd;dZ miyapaw;wp> #hpakpd;fyf; fbfhuk;> Fthh;l;]; gbf fbfhuk;> 
mZf;fbfhuk;> mbg;gilj; Jfs;fspd; rpijTW fhyk;> fjphpaf;f taJf; fzpg;G Nghd;wit 
jw;nghOJ cUthf;fg;gl;l rpy fbfhuq;fshFk;.  
 
fhy ,ilntspapd; thpir (order) Kiwfs; gl;bayplg;gl;Ls;sd.  
 
fhy ,ilntspapd; tPr;Rfs;  
 

epfo;fs; fhy ,ilntspapd; 
thpir Kiwfs; (s) 

epiyj;jd;ik mw;w Jfspd; Mal;fhyk; 10-24 
mZf;fU msit xsp flf;f vLj;Jf; nfhs;Sk; Neuk;  10-22 

X fjphpd; miyT Neuk;  10-19 
i`l;u[d; mZtpy; cs;s vyf;l;uhdpd; Rw;Wf;fhyk; 10-15 

fz;ZW xspapd; (Visible light) miyT Neuk; 10-15 
[d;dy; fz;zhbia fz;ZW xsp flf;f vLj;Jf; 10-8 
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nfhs;Sk; Neuk;  
mZtpd; fpsh;r;rp epiyapy; MAl;fhyk;  10-8 
NubNah miyfspd; miyT Neuk;  10-6 
nrtp czh; xypapd; miyT Neuk; 10-3 
fz; rpkpl;Lk; Neuk; 10-1 
,U mLj;jLj;j ,ja Jbg;GfSf;fpilNaahd Neu 
,ilntsp  

100 

epytpy; ,Ue;J xspahdJ Gtpia mila vLj;Jf; 
nfhs;Sk; Neuk;  

100 

#hpadpy; ,Ue;J xspahdJ Gtpia mila 
vLj;Jf;nfhs;Sk; Neuk;  

102 

epA+l;uhdpd; miu MAl;fhyk; 103 
nraw;iff; Nfhspd; Rw;Wf; fhyk;  104 
Gtp jd; mr;irg; nghUj;J Roy vLj;Jf; nfhs;Sk; fhyk; 
(xU ehs;) 

105 

Gtp #hpaidr; Rw;wp tu MFk; fhyk; (xU tUlk;) 107 
kdpjdpd; ruhrhp MAl;fhyk; 109 
vfpg;J gpukpLfspd; taJ  1011 
mz;lj;jpd; taJ  1017 
 
,e;jpahtpy; cs;s Njrpa ,aw;gpay; Ma;tfk; (NPL) (GJjpy;yp) ePsk;> epiw> 
fhyk; Nghd;w ,aw;gpay; gbj;juq;fis> guhkhpj;jy; kw;Wk; juk; cah;j;Jjy; Mfpa 
gzpfis Nkw;nfhs;fpwJ. 
 
gpiofs;:  
 
midj;J tifr; nra;Kiw mwptpaYf;Fk;> njhopy;El;gtpaYf;Fk; mbj;jsk; mstpLjyhFk;. 
ve;j xU mstPl;bd; KbTfSk; rpy Jy;ypakw;w jd;ikia cs;slf;fpapUf;Fk;. ,e;j 
Jy;ypakw;w jd;ikNa gpiofs; vdg;gLk;. ,t;thW mstplg;gl;l kjpg;Gfisg; gad;gLj;jp 
nra;ag;gLk; fzf;fPLfs; gpioahfNt mikAk;. ve;j xU Ma;tpYk; kpfr;rhpahd mstPLfis 
vLf;f KbahJ. mstpLjypy; Jy;ypaj;jd;ik (Accuracy) kw;Wk; El;gk; (Precision) Mfpa 
,U NtWgl;l $Wfs; gad;gLj;jg;gLfpd;wd. NkYk; ,tw;iw NtWgLj;jp mwpa 
Ntz;bAs;sJ. Jy;ypaj;jd;ik vd;gJ cz;ikahd kjpg;gpw;F vt;tsT mUfpy; mstPL 
nra;Njhk; vd;gijAk;> El;gk; vd;gJ ,uz;L my;yJ mjw;F Nkw;gl;l msTfs; 
xd;Wf;nfhd;W vt;tsT neUf;fkhf cs;sJ vd;gijAk; Fwpf;Fk;.  
 
Jy;ypaj;jd;ikAk; El;gKk;:  
 
cq;fspd; cz;ikahd cauk; kpfr;rhpahf 5’9’ vdf; nfhs;Nthk;. Kjypy; ePq;fs; cq;fs; 
cauj;ij Xh; msTNfhy; %yk; mstpLk; NghJ 5’0” vd;w kjpg;igg; ngWfpwPh;fs; vd;why;> 
cq;fSila mstPL Jy;ypaj;jd;ik mw;wJ. ,g;nghOJ cq;fs; cauj;ij Nyrh; 
msTNfhy; (Laser Yardstick) %yk; mstpl;lhy; cauk; 5’9’ vd;w kjpg;G fpilf;fpwJ. 
jw;NghJ cq;fs; mstPL Jy;ypaj;jd;ik nfhz;lJ. xU mstpd; cz;ikahd kjpg;igf; 
Nfhl;ghl;L kjpg;G vd;Wk; miof;fyhk;. xt;nthU gad;ghl;bw;Fk; Njitahd 
Jy;ypaj;jd;ikapd; msT kpfTk; khWgLfpwJ. mstPLfis kpfTk; Jy;ypaj;jd;ikAld; 
ngWtJk;> njhFg;gJk; kpfTk; fbdkhFk;. vLj;Jf;fhl;lhf> msTNfhy; nfhz;L cq;fs; 
cauj;ij gyKiw mstPL nra;Ak; nghOJ cauk; 5’O’ vd njhlh;e;J ngw;why; cq;fsJ 
mstPL El;gkhdJ. ntt;NtW gad;ghl;bw;Fj; Njitg;gLk; El;gj;jpd; msT nghpa mstpy; 
NtWghL cilaJ. rhiy kw;Wk; gad;ghl;L fl;Lkhdk; Nghd;w nghwpapay; 
nray;jpl;lq;fSf;fhd mstPLfs; kpfTk; El;gkhd kpy;yp kPl;lh; my;yJ mq;Fyj;jpy; gj;jpy; 
xU gq;F mstpw;Fj; Njitg;gLfpwJ.  
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xU mstPL El;gkhdJ vdpy; mJ Jy;ypaj;jd;ik nfhz;lJ vd;gJ nghUs; my;y. vdpDk; 
xU mstPL njhlh;r;rpahfj; Jy;ypaj;jd;ik nfhz;lJ vdpy; mJ El;gkhd mstPL MFk;.  
 
xU fl;blj;jpd; ntspapy; cz;ikahd ntg;gepiy 40˚C vd;f. xU ntg;gepiy khdp me;j 
ntg;gepiyia 40˚C vd mstpl;lhy;> me;j ntg;gepiy khdp Jy;ypaj;jd;ik tha;e;jJ 
vdyhk;. me;j ntg;gepiy mstpl Kbfpd;wJ vdpy; mJ El;gkhdJ vdf; $wyhk;.  
  
kw;nwhU vLj;Jf;fhl;bidf; fUJNthk;. xU Fsph;gjdp (Refrigerator) apd; ntg;gepiyia 
xU ntg;gepiykhdpiaf; nfhz;L mstpLtjhff; nfhs;Nthk;. mJ 10.4˚C, 10.2˚C, 10.3˚C, 
10.1˚C, 10.2˚C, 10.1˚C, 10.1˚C, 10.1 ˚C Mfpa msTfisj; jUfpd;wJ. Fsph;gjdpapd; 
cz;ikahd ntg;gepiy 9˚C vdpy; me;j ntg;gepiykhdp Jy;ypaj;;jd;ik mw;wJ 
(cz;ikahd kjpg;gpw;F 1˚C Fiwthf cs;sJ) Mdhy; midj;J mstplg;gl;l msTfSk; 
10˚C f;F mUfpy; cs;sjhy; me;j ntg;gepiykhdp El;gkhdJ.  
 
xU fhl;rp cjhuzk;:  
 
,yf;F Nehf;fp mk;G va;Jk; vLj;Jf;fhl;L Jy;ypaj;jd;ik kw;Wk; El;gj;jpd; NtWghl;bid 
tpsf;f cjTfpwJ. ,yf;fpd; ikag;Gs;spia Nehf;fpf; Fwpitj;J mk;Gfs; va;jg;gLfpd;wd. 
Mdhy; mk;Gfs; me;jg; Gs;spiar; Rw;wpa ntt;NtW gFjpfis milfpwJ. vdNt mk;G 
va;jy; Jy;ypaj;jd;ikiaAk;> El;gKk; mw;wJ.  
 
midj;J mk;GfSk; xNu ,lj;jpw;F mUfpy; gha;e;Js;sd. Mdhy; ikag;Gs;spia 
milatpy;iy. vdNt mit El;gkhdit Mdhy; Jy;ypaj;jd;ik mw;wit. midj;J 
mk;GfSk; ikag;Gs;spf;F mUfpy; gha;e;Js;sd. vdNt mit Jy;ypaj;jd;ikAk; El;gKk; 
nfhz;lit.  
 
vz; kjpg;gpyhd vLj;Jf;fhl;L:  
xU Fwpg;gpl;l ePsj;jpd; cz;ikahd kjpg;G 5.678 cm Nrhjidapy; 0.1 cm, gFjpwd; nfhz;l 
Utpiaf; nfhz;L mstpLk; NghJ vd mstplg;gLfpwJ. kw;nwhU Nrhjidapy; 0.01 cm> 
gFjpwd; nfhz;l fUtpiaf; nfhz;L 5.38 cm vd mstplg;gLfpwJ. Kjy; mstPl;bd; 
NghJ fz;lwpag;gl;l msT cz;ik mstpw;F mUfpy; cs;sJ. vdNt mJ mjpf 
Jy;ypaj;jd;ik tha;e;jJ. Mdhy;> Fiwe;j El;gk; nfhz;lJ. ,jw;F khwhf ,uz;lhtJ 
mstPl;bd; NghJ fz;lwpag;gl;l msT Fiwe;j Jy;ypaj;jd;ikAk; mjpf El;gKk; 
nfhz;lJ.  
 
mstPL nra;jypy; gpiofs;:  
 
,aw;gpay; msT xd;iw mstPL nra;Ak; NghJ Vw;gLk; Jy;ypakw;wjd;ik gpio vdg;gLk;. 
mstpLk;NghJ Kiwahd gpiofs;> xOq;fw;w gpiofs;> kw;Wk; nkhj;jg; gpiofs; Mfpa 
%d;W tifahd gpiofs; Vw;glyhk;.  
 
1. Kiwahd gpiofs; (Systematic errors) 

Kiwahd gpiofs; vd;gJ njhlh;r;rpahf kPz;Lk; kPz;Lk; xNu khjphp cUthFk; gpiofs; 
MFk;. ,g;gpiofs; Ma;tpd; Muk;gk; Kjy; KbT tiu njhlh;e;J epfOk; gpur;ridahy; 
Vw;gLfpd;wd. Kiwahd gpiofs; fPo;f;fz;lthW tifg;gLj;jg;gLfpd;wd.  
 

2. fUtpg; gpiofs; (Instrumental errors): 
 
xU fUtpahdJ jahhpf;fg;gLk;NghJ Kiwahf mstPL nra;ag;gltpy;iy vdpy; fUtpg; 
gpiofs; Njhd;wyhk;. Kid Nja;e;j kPl;lh; msTNfhiyf; nfhz;L xU msit mstPL 
nra;Ak;nghOJ ngwg;gl;l KbTfs; gpioahf ,Uf;Fk;. ,e;j tifahd gpiofis 
fUtpfis ftdkhfj; Njh;e;njLg;gjd; %yk; rhp nra;a KbAk;.  

3. ghpNrhjidapd; FiwghLfs; my;yJ nra;Kiwapd; FiwghLfs; (Imperfection in 
experimental technique or procedure) 
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Nrhjid nra;Ak; fUtpfis mikf;Fk; NghJ> Ma;tfr; #oypy; Vw;gLk; rpy jtWfshy; 
,g;gpiofs; Njhd;Wfpd;wd. vLj;Jf;fhl;lhf> fNyhhpkhdp nfhz;L Nrhjid epfo;j;Jk; 
NghJ ntg;gf; fhg;gPL rhpahf nra;ag;gltpy;iy vdpy; fjph;tPr;R Kiwapy; ntg;g ,og;G 
Vw;gLk;. ,jdhy; ngwg;gLk; KbTfs; gpioahf mikAk;. mjidf; jtph;f;fj; Njitahd 
jpUj;jq;fis Nkw;nfhs;s Ntz;Lk;.  
 

4. jdpg;gl;lg; gpiofs; (Personal errors):  
 
,g;gpiofs; Nrhjidapd; NghJ mstpLgthpd; nray;ghl;lhy; cUthfpwJ. fUtpapd; 
jtwhd Muk;gr; rPuikTfs; my;yJ Kiwaw;w Kd;ndr;rhpf;if eltbf;ifahy; my;yJ 
ftdf;Fiwthf cw;W Nehf;fypdhy; mstpLgtuhy; Vw;gLfpwJ.  

 
5. Gwf;fhuzpfshy; Vw;gLk; gpiofs; (Errors due to external causes) 

 
Nrhjidapd; NghJ Gwr;#oypy; Vw;gLk; khWghl;lhy; mstpLjypy; gpiofs; Vw;gLk;. 
vLj;Jf;fhl;lhf> ntg;gepiy khWghL> <ug;gjk; my;yJ mOj;jj;jhy; Vw;gLk; khw;wk; 
Nghd;wit mstPl;bd; KbTfisg; ghjpf;Fk;.  
  

6. kPr;rpw;wsT gpiofs; (Least Count Errors) 
Xh; msTNfhyhy; msf;ff;$ba kpfr;rpwpa msT kPr;rpw;wsT vdg;gLk;. NkYk; mjdhy; 
Vw;gLk; gpiofs; kPr;rpw;wsT gpiofs; vdg;gLk;. mstpLk; fUtpapd; gFjpwd; kjpg;igr; 
rhh;e;J ,g;gpiof;s Vw;gLfpd;wd. ,t;tifg; gpiofis cah; El;gk; nfhz;l fUtpfisg; 
gad;gLj;Jtjhy; Fiwf;f KbAk;.  

 
xOq;fw;w gpiofs; (Random Errors):  
 
mOj;jk;> ntg;gepiy> mspf;fg;gLk; kpd;dOj;jk; Nghd;wtw;why; Nrhjidapy; Vw;gLk; 
njhlh;gw;w khWghLfshy;> rktha;g;G gpiofs; Vw;gLfpd;wd. Nrhjidia cw;W Nehf;Fgthpd; 
ftdf;Fiwthy; Vw;gLk; gpioahYk;> mstpLgth; nra;Ak; gpioapdhYk; ,t;tif gpiofs; 
Vw;glyhk;. xOq;fw;w gpiofs;> tha;g;G gpiofs; (Change Errors) vdTk; miof;fg;gLfpd;wd.  
 
vLj;Jf;fhl;lhf> jpUF mstpiaf; nfhz;L xU fk;gpapd; jbkid msf;Fk; Nrhjidiaf; 
fUJNthk;. xt;nthU KiwAk; NtWgl;l mstPLfs; ngwg;gLfpd;wJ. vdNt> mjpf 
vz;zpf;ifapy; mstPLfs; nra;ag;gl;L mjd $l;Lr; ruhrhp vLj;Jf; nfhs;sg;gLfpwJ.  
 
xU Nrhjidapy; n vz;zpf;ifapy; vLf;fg;gl;l mstPLfs; 

1 2 3 ....... na a a a+ + +  

vdpy;>  
  $l;Lr; ruhrhp  

   1 2 3 ....... n
m

a a a a
a

n

+ + +
=  

   my;yJ  

   
1

1 n

m i

i

a a
n =

=   

mstPLfspd; $l;Lr; ruhrhp kjpg;G vd;gJ rpwe;j rhj;jpakhd epfof;$ba cz;ik kjpg;G 
MFk;.  
 
Nrhjid Kiw gpiofisf; Fiwg;gjw;Fg; gad;gLk; Kiwfs;> vLj;Jf;fhl;Lld; 
tpsf;fg;gl;Ls;sJ.  
 
nkhj;jg; gpiofs; (Gross Errors):  
cw;W Nehf;Fgthpd; ftdf; Fiwtpd; fhuzkhf Vw;gLk; gpiofs; nkhj;jg; gpiofs; 
vdg;gLk;.  

1. fUtpia Kiwahfg; nghUj;jhky; mstPL vLj;jy;  
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2. gpioapd; %yj;jpidAk;> Kd;ndr;rhpf;if eltbf;iffisAk; ftdj;jpy; nfhs;shky; 
jtwhf mstPL vLj;jy;  

3. jtwhf cw;WNehf;fpaijg; gjptpLjy;  
4. fzf;fPl;bd; NghJ jtwhd kjpg;gPLfisg; gad;gLj;Jjy;  

 
Nrhjid Kiw gpiofis Fiwj;jy;:  
 

gpioapd; 
tiffs; 

vLj;Jf;fhl;L Fiwf;Fk; topKiw 

xOq;fw;w 
gpiofs;  

xU tisaj;jpd; epiwia 
%d;W Kiw xNu juhirf; 
nfhz;L mstpLtjhff; 
nfhs;Nthk;. ,jdhy; ngwg;gl;l 
rpwpJ khWgl;l msTfs;  

mjpf vz;zpf;ifapy; 
epiwia fhz;f. Gs;spapay; 
gFg;gha;T %yk; xOq;fw;w 
gpiofis fzf;fPL nra;a 
KbAk;. NkYk; mjpf 
vz;zpf;ifapy; kPz;Lk; 
kPz;Lk; nra;J ghh;g;gjd; 
%yk; ngwg;gLk; kjpg;Gfspd; 
ruhrhpiaf; nfhz;L Fiwf;f 
KbAk; 

Kiwahd 
gpiofs; 

xU tUlj;jpw;F Nkyhfg; 
gad;gLj;jg;gLk; ePl;lg;gl;l Jzp 
msT ehlh msTf; Nfhiyf; 
nfhz;L xU nghUspd; ePsj;ij 
msg;gjhff; nfhs;Nthk; 
(mstplg;gLk; vy;yh ePsq;fSk; 
rhpahf ,Ug;gjpy;iy) 

Kiwahd gpiofisf; 
fz;lwptJ kpfTk; fbdk; 
mjid Gs;spay; Kiwapy; 
gFg;gha;T nra;a KbahJ. 
Vnddpy; midj;J 
mstPLfSk; xNu Kiwapy; 
,Uf;Fk; (kpf mjpfk; 
my;yJ kpff; FiwT)  

 
gpio gFg;gha;T  
 

1. jdpg; gpio (Absolute error)  
Xh; mstpd; cz;ikahd kjpg;gpw;Fk; mstplg;gl;l kjpg;gpw;Fk; ,ilNa cs;s 
NtWghl;bd; vz; kjpg;Ng jdpg;gpio vdg;gLk;. n Kiw Nrhjid epfo;j;jg;gl;l ‘a’ 
vd;w xU mstpd; mstplg;gl;l a1, a2, a3, ….. an kjpg;Gfs; vdpy; mtw;wpd; $l;Lr; 
ruhrhp kjpg;Ng me;j mstpd; cz;ikahd kjpg;G (am) vd miof;fg;gLfpwJ.  

1 2 3 ....... n
m

a a a a
a

n

+ + + +
=  

my;yJ  

1

1 n

m i

i

a a
n =

=   

mstplg;gl;l kjpg;Gfspd; jdpg; gpiofs;  

  
1 1

2 2

m

m

a a a

a a a

 = −

 = −
 

 

  n m na a a = −  

2. ruhrhp jdpg; gpio (Mean Absoulte error): 
ruhrhp jdpg;gpio vd;gJ midj;J msTfspd; jdpg; gpiofspd; vz; kjpg;Gfspd; 
$l;Lr; ruhrhp MFk;.  

   1 2 3| | | | .......| |n

m

a a a a
a

n

+ + + + +
=  
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    my;yJ 
1

1
| |

n

m i
i

a a
n −

=  

am vd;gJ cz;ikahd kjpg;G> am vd;gJ ruhrhp jdpg; gpio vdpy;> msTfspd; vz; 
kjpg;Gfs; (am + am) kw;Wk; (am – am) ,ilapy; ,Uf;Fk;.  
 

3. xg;gPl;Lg; gpio (Relative error):  
ruhrhp jdpg;gpiof;Fk;> ruhrhp kjpg;gpw;Fk; (cz;ik kjpg;gpw;Fk;) ,ilNaahd jfT 
xg;gPl;Lg; gpio vdg;gLk;. ,J gpd;dg; gpio my;yJ rhh;Gg; gpio vdTk; 
miof;fg;gLfpwJ.  

xg;gPl;Lg; gpio = 
ruhrhp jdpg; gpio

ruhrhp kjpg; G
 

   m

m

a

a
=  

mstplg;gl;l nghUspd; nkhj;j ghpkhzj;Jld; xg;gpLk;NghJ jdpg; gpio vt;tsT 
nghpaJ vd;gij tpthpg;gNj xg;gPl;Lg; gpioahFk;.  
 
vLj;Jf;fhl;lhf> xU fhh; 62 km h-1 Ntfj;jpy; nry;Yk;NghJ> Ntfkhdp fhl;Lk; 
msT 60 km-1 ,q;F jdpg;gpio 62–60 = 2 km h-1 MFk;. xg;gPl;L gpio = 2  / 60 = 
0.033 
 
tpOf;fhl;Lg; gpio (Percentage error) 
xg;gPl;Lg; gpioapid tpOf;fhl;by; Fwpg;gpl;lhy;> mJ tpOf;fhl;Lg; gpio vdg;gLk;.  
 

  tpOf;fhl;Lg; gpio 100%m

m

a

a
=   

tpOf;fhl;Lg; gpio Ropf;F kpf mUfpy; ,Ue;jhy;> me;j mstPL cz;ikahd mstpw;F kpf 
mUfpy; vLf;fg;gl;l mstPlhFk;. ,J rhpahdJk;> Vw;Wf; nfhs;sf;$baJk; MFk;. 
,g;gpiofs; Jy;ypakw;w fUtpapdhy; Vw;gLfpwjh my;yJ jtwhd ghpNrhjid Kiwfshy; 
Vw;gLfpwjh vd;gijg; Ghpe;Jnfhs;tJ mtrpakhfpwJ.  
 
gpiofspd; guTjy;:  
xU Nrhjidapy; mjpf msTfs; msf;fg;gl;L ,Wjpf; fzf;fPl;by; gad;gLj;jg;glyhkl;. 
ntt;NtW tifahd fUtpfisg; gad;gLj;jp mstplyhk;. vdNt mstpLk;NghJ Vw;gLk; 
ntt;NtW tifahd gpiofis nkhj;jkhff; fUj;jpy; nfhs;s Ntz;Lk;.  
gpiofspd; ,Wjp KbTfs; fPo;fz;ltw;iwr; rhh;e;Js;sJ.  
 

1. jdpj;jdpahd mstPLfspy; cs;s gpiofs;  
2. fzpj nraypfspd; nraw;ghl;bd; ,ay;igr; rhh;e;J ,Wjp KbT ngwg;gLk;. vdNt 

gpiofis xd;W Nrh;f;fj; Njitahd tpjpfis mwpe;jpUf;f Ntz;Lk;.  
NtWgl;l fzpj nraypfspd; fhuzkhf Vw;glf;$ba gpiofspd; ngUf;fk; my;yJ 
gpiofspd; xd;wpizg;G Mfpatw;wpd; ntt;NtW rhj;jpaf; $Wfisf; fPo;fz;lthW 
tpthjpf;fyhk;.  

 
1. ,U msTfspd; $Ljypy; Vw;gLk; gpiofs;  

ΔA kw;Wk; ΔB vd;gd KiwNa A, B vd;w msTfspd; jdpg; gpiofs; vd;f.  
A apd; mstplg;gl;l kjpg;G = A ± ΔA  
B apd; mstplg;gl;l kjpg;G = B ± Δ B  
    $Ljy;> Z = A + B  
$Ljy; Z d; gpio ΔZ MFk;.  
 Z ± Δ Z = (A ± ΔA) + (B ± ΔB) 

  = (A + B) ± (ΔA + ΔB)  
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  = Z ± (ΔA + ΔB)  
   my;yJ ΔZ =ΔA +ΔB 

 
Kf;fpa vz;ZUf;fs;:  
Kf;fpa vz;ZUtpd; tiuaiwAk;> tpjpfSk;:  
 
%d;W khzth;fsplk; xU Fr;rp my;yJ ngd;rpy; xd;wpd; ePsj;ij kPl;lh; msTNfhy; nfhz;L 
mstpLk;gb Nfl;Fk; NghJ (kPl;lh; msTNfhspd; kpr;rpw;wsT 1 mm my;yJ 0.1 cm). 
xt;nthU khzthpd; KbTk; gpd;tUk; VNjDk; xU kjpg;gpidf; nfhz;bUf;Fk; 7.20 cm 
my;yJ 7.22 cm my;yJ 7.23 cm midj;J khzth;fspd; mstPl;bYk; Kjy; ,uz;L 
,lkjpg;Gfs; xd;WNghy fhzg;gLk; (ek;gfj;jd;ikAld;) Mdhy; ,Wjp ,lkjpg;G 
xt;nthUtiuAk; nghWj;J khWgLfpwJ. vdNt nghUSs;s ,lkjpg;Gfspd; vz;zpf;if 3 
MFk;. ,J mstPL (vz;zsT) kw;Wk; mstpLk; fUtpapd; Jy;ypaj;jd;ik ,uz;ilAk; 
ekf;F njspthf czh;j;Jk;. vdNt ,e;j mstPl;bd; Kf;fpa vz;ZW my;yJ Kf;fpa 
,ljpg;G 3 MFk;. ,jid gpd;tUkhW tiuaiw nra;ayhk;. ek;gfkhd vz;fSk;> 
epr;raj;jd;ik mw;w Kjy; vz;Zk; nfhz;l nghUSs;s ,lkjpg;Gfs; Kf;fpa 
vd;ZWf;fshFk;.  
 
vLj;Jf;fhl;L: 121.23 vd;w vz;zpd; Kf;fpa vz;ZW 5 MFk;. 1.2 vd;w vz;zpd; Kf;fpa 
vz;ZW 2 MFk;. Kf;fpa vz;ZW 3> 0.1230 ,d; Kf;fpa vz;ZW 3> 1230 ,d; Kf;fpa 
vz;ZW is 3> 1230 (jrkg;Gs;spAld;) ,d; Kf;fpa vz;ZW 4 NkYk; 20000000 ,d; Kf;fpa 
vz;ZW 1 (Vnddpy; 20000000 = 2 × 107 ,J xNu xU Kf;fpa vz;ZW kl;LNk 
nfhz;Ls;sJ).  
 
Kf;fpa vz;ZUf;fis fzf;fPLtjd; tpjpfs;  
 
 tpjpfs; vLj;Jf;fhl;L  
1 Ropaw;w midj;J vz;fSk; Kf;fpa 

vz;ZUf;fs; MFk; 
1342 MdJ ehd;F Kf;fpa 
vz;ZUf;fis nfhz;lJ 

2 Ropaw;w ,U vz;fSf;F ,ilg;gl;l 
Ropfs; Kf;fpa vz;ZUf;fs; MFk; 

2008 MdJ ehd;F Kf;fpa 
vz;ZUf;fis nfhz;lJ 

3.  Ropaw;w vz;fSf;F tyJ GwKk; 
Mdhy; jrk Gs;spf;F ,lJ GwKk; 
cs;s Ropfs; Kf;fpa vz;ZUf;fs; 
MFk; 

307000 MdJ Ie;J Kf;fpa 
vz;ZUf;fis nfhz;lJ 

4 1. jrk Gs;sp mw;w xU vz;zpy; 
,Wjpahf tUk; Ropfs; Kf;fpa 
vz;ZUf;fs; MfhJ.  
2. myFld; vOjg;gLk; ,aw;gpay; 
mstPLfspy; tUk; vy;yh RopfSk; 
Kf;fpa vz;ZUf;fNs  

1. 30700 MdJ %d;W Kf;fpa 
vz;ZUf;fs; nfhz;lJ. 
 
2. 30700 m MdJ Ie;J Kf;fpa 
vz;ZUf;fs; nfhz;lJ.  

5 Xd;iwtplf; Fiwthd jrk vz;zpy;> 
jrkGs;spf;F tyJ GwKk; Mdhy; 
Kjy; Ropaw;w vz;Zf;F ,lJGwKk; 
tUk; Ropfs; Kf;fpa vz;ZUf;fs; 
MfhJ 

0.00345 MdJ %d;W Kf;fpa 
vz;ZUf;fisf; nfhz;lJ. 

6 jrkGs;spf;F tyJGwk; cs;s 
RopfSk;> jrk vz;zpy; Ropaw;w 
vz;zpd; tyJ GwKk; cs;s Ropfs; 
Kf;fpa vz;ZUf;fs; MFk; 

40.00 Kf;fpa vz;ZU ehd;F 
nfhz;lJ. 
0.030400 Kf;fpa vz;ZU Ie;J 
nfhz;lJ 

7 Kf;fpa vz;ZUf;fs; myfpLk; 
Kiwia nghUj;jJ my;y 

1.53 cm, 0.0153 m, 0.0000153 km, 
Mfpait %d;W Kf;fpa vz;ZU 
nfhz;lJ. 

1. KOikg;gLj;jpa vz;fs; my;yJ mstPLfis Fwpf;Fk; vz;fis ngUf;fp my;yJ 
tFj;J ngWk; vz;fs; Jy;ypakhd vz;fs; vdg;gLk;. mit #oYf;F jFe;j Kf;fpa 
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vz;ZUf;fspd; kjpg;Gfis ngWk;. vLj;Jfhl;lhf tl;lj;jpd; Rw;wsT S = 2 r  vd;w 
vz;iz 2.0> 2.00 my;yJ 2.000 vd;W Njitf;F Vw;g gad;gLj;jyhk;.  
Fwpg;G 2 : Kf;fpa vz;ZUit fzf;fpLk; NghJ 10 ,d; mLf;Ffis fUj;jpy; 
nfhs;sf;$lhJ.  
vLj;Jf;fhl;lhf: 5.70 m = 5.70 × 102 cm = 5.70 × 103 mm = 570 × 10-3 km.  
,q;F xt;nthU gphptpYk; cs;s vz;fspd; Kf;fpa vz;ZUf;fs; %d;W MFk;.  
 

KOikg;gLj;Jjy; (Rounding off):  
 
jw;fhyj;jpy; fzf;fPL nra;a fzpg;ghd;fs; (Calculator) ngUk;ghYk; gad;gLj;jg;gLfpd;wd. 
mtw;wpd; KbTfs; gy ,yf;fq;fisf; nfhz;ljhf cs;sd. fzf;fPl;by; cs;slq;Fk; 
jfty;fspd; (data) Kf;fpa vz;ZUittpl Kbtpd; Kf;fpa vz;ZU mjpfkhf 
,Uf;ff;$lhJ. fzf;fPl;bd; Kbtpy; epiyapy;yhj (uncertain) ,yf;fq;fs; xd;Wf;F 
Nkw;gl;lit ,Ug;gpd;> me;j vz;iz KOikg;gLj;j Ntz;Lk;.  
 
KOikg;gLj;Jjypy; cs;s tpjpfs;  
 
KOikg;gLj;jypd; tpjpfs;: 
  
 tpjpfs; 

1. Kf;fpa vz;ZU my;yhj XH ,yf;fk; Ie;Jf;F FiwT vdpy; 
ePf;fg;gLfpwJ. vdNt mjw;F Kd;G cs;s ,yf;fk; khwhJ 

2. Kf;fpa vz;ZU my;yhj XH ,yf;fk; Ie;ij tpl mjpfk; vdpy; 
mJ ePf;fg;gl;L mjw;F Kd;G cs;s ,yf;fj;Jld; 1 I mjpfhpf;f 
Ntz;Lk;.  

3. Kf;fpa vz;ZU my;yhj xU ,yf;fj;jpy; Ie;Jf;F gpwF tUk; 
,yf;fk; Rop my;yhj vz; vdpy;> Kd;G cs;s ,yf;fj;Jld; 
mjpfhpf;f Ntz;Lk;. 

4. Kf;fpa vz;ZU my;yhj Xh; ,yf;fj;jpy; Ie;J my;yJ Ie;Jf;F 
gpwF Rop tUk; vdpy; mJ ePf;fg;gl;L mjw;F mjd; Kd;G cs;s 
,yf;fk; ,ul;ilg;gil vz; vdpy; khwhJ  

5. Kf;fpa vz;ZU my;yhj xU ,yf;fj;jpy; Ie;J my;yJ Ie;Jf;F 
gpwF Rop tUk; vdpy; mJ ePf;fg;gl;L mjw;F Kd;G cs;s 
,yf;fk; xw;iwg;gil vdpy; 1I mjpfhpf;f Ntz;Lk; 

 
Kf;fpa vz;ZUf;fSld; fzpjr; nray;ghLfs;:  
$l;ly; kw;Wk; fopj;jy;  
$l;ly; kw;Wk; fopj;jypd; NghJ> ,Wjp Kbtpy; mjpf ,yf;fq;fs; tUk;nghOJ me;j 
vz;;fspy; kpff;Fiwe;j jrk ,yf;fk; cs;s vz;fspd; ,yf;fj;jpw;F KOikg;gLj;j 
Ntz;Lk;.  
 
vLj;Jf;fhl;L:  
 

1. 3.1 + 1.780 + 2.046 = 6.926 
,q;F Kf;fpa vz;ZUtpd; jrk Gs;spf;F gpd;tUk; Fiwe;j ,yf;f vz;zpf;if 1. 
vdNt KbthdJ 6.9 Mf KOikg;gLj;jg;gLfpwJ.  
 

2. 12.637 – 2.42 = 10.217 
,q;F Kf;fpa vz;ZUtpd; jrk Gs;spf;F gpd;tUk; Fiwe;j ,yf;f vz;zpf;if 2. 
vdNt KbthdJ 10.22 Mf KOikg;gLj;jg;gLfpwJ.  
 

3.  
ngUf;fy; kw;Wk; tFj;jy;:  
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vz;fspd; ngUf;fy; my;yJ tFj;jypd; NghJ ,Wjp Kbtpd; Kf;fpa vz;ZUf;fs;> me;j 
vz;fspy; Fiwe;j vz;zpf;ifapy; cs;s vz;fspd; Kf;fpa vz;ZUtpw;F KOikg;gLj;j 
Ntz;Lk;.  
 
vLj;Jf;fhl;L:  

1. 1.21 × 36.72 = 44.4312 = 44.4  
mstpl;l mstpd; kpff;Fiwe;j Kf;fpa vz;ZU kjpg;G 3. vdNt KbthdJ 44.4 
vd;w %d;W Kf;fpa vz;ZUf;fshf KOikg;gLj;jg;gl;Ls;sJ.  
 

2. 36.72   1.2 = 30.6 = 21  
mstplg;gl;l mstpd; kpff;Fiwe;j Kf;fpa vz;ZU kjpg;G 2. vdNt KbthdJ 31 
vd;w ,uz;L Kf;fpa vz;ZUf;fshf KOikg;gLj;jg;gLfpwJ.  

 
ghpkhzq;fspd; gFg;gha;T: 
,aw;gpay; msTfspd; ghpkhzq;fs;  
 
,ae;jputpaypy; epiw> fhyk;> ePsk;> jpirNtfk;> KLf;fk; Nghd;w gy ,aw;gpay; msTfisg; 
gw;wp ehk; gbj;Js;Nshk;. ,e;j ,aw;gpay; msTfspd; ghpkhzq;fs; rhh;e;j mbg;gil 
msTfspd; ghpkhzq;fshd M, L kw;Wk; T iag; gad;gLj;jp vOjg;gLfpwJ. xU ,aw;gpay; 
mstpd; ghpkhzk; gpd;tUkhW tiuaiw nra;ag;gLfpwJ. xU ,aw;gpay; msit vOjg; 
gad;gLk; rhh;gw;w mbg;gil msTfspd; ghpkhzq;fspd; mLf;Ff; FwpaPLfspd; kjpg;Ng me;j 
,aw;gpay; mstpd; ghpkhzk; MFk;. ,J fPo;f;fz;lthW Fwpf;fg;gLfpwJ ,aw;gpay; msT.  
 
vLj;Jf;fhl;lhf> (ePsk;) vd;gJ ePsj;jpd; ghpkhzkhFk;. (gug;G) vd;gJ gug;gpd; ghpkhzj;ijf; 
Fwpf;Fk; ,J Nghd;Nw kw;wtw;iwAk; Fwpg;gplyhk;. mbg;gil msTfisg;gad;gLj;jp ePsj;jpd; 
ghpkhzj;ij gpd;tUkhW Fwpg;gplyhk;.  
 
(ePsk;)    = M0LT0 = L 
,NjNghd;W> (gug;G)   = M0L2T0 = L2  
,t;thNw (gUkd;)   = M0 L3 T0 = L3 
,q;F Fwpg;gpl;Ls;s midj;J cjhuzq;fspYk; mbg;gil msT L xd;Wjhd;. Mdhy; mjd; 
mLf;F ntt;Ntwhdit. mjhtJ ghpkhzq;fs; ntt;Ntwhdit. vz; kl;LNk cs;s 
mstpw;F mbg;gil mstpd; mLf;F RopahFk;.  
      [2] = M0L0T0  (ghpkhzkw;wJ) 
NkYk; rpy ,aw;gpay; msTfspd; ghpkhzj;ij ,q;F fhzyhk;.  

Ntfk; s=
fle;j njhiyT

vLj;Jf; nfhs;Sk; Neuk;
   1L

s LT
T

− = =   

jpirNtfk; v=
,lg; ngah; r; rp

vLj;Jf; nfhs;Sk; Neuk;
1L

v LT
T

−  = =
 

 

 
Ntfk; vd;gJ ];Nfyh; msT kw;Wk; jpirNtfk; vd;gJ ntf;lh; msT vd;gij ,q;F 
epidT $wTk;. (];Nfyh; kw;Wk; ntf;lh; Nghd;wtw;iwg;gw;wp  
 
Mdhy; ,t;tpuz;bd; ghpkhz tha;g;ghLk;.  
xd;Nw  

 KLf;fk;> a = 
jpirNtfk;

vLj;Jf; nfhs;Sk; Neuk;

1
2LT

a LT
T

−
−  = =

 
 

xuyF Neuj;jpw;fhd jpirNtfk;> KLf;fkhFk;. Neh;f;Nfhl;L ce;jk; my;yJ ce;jk;> 
1[ ] [ ]p mv p MLT −=  =  

  tpir ( ) 2F ma F MLT −=  = =
ce;jk;

Neuk;
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,e;j rkd;ghL vy;yhtpjkhd tpirf;Fk; nghUe;Jk;. ,aw;ifapy; ehd;F tifahd tpirfNs 
ePf;fkw;w epiwe;Js;sd mit> typikahd tpir> kpd;fhe;j tpir> typik Fiwe;j tpir 
kw;Wk; <h;g;G tpir MFk;.  
 
NkYk; cuha;Ttpir> ikaNehf;Ftpir> ikatpyf;Ftpir Nghd;w midj;J tpirfSf;Fk; 
ghpkhz tha;g;ghL MLT-2 MFk;.  
 

fzj;jhf;F> ( ) 1I Ft I MLT −=  = = ce;jj;jpd; ghpkhzk;  

 

Nfhz ce;jk;> 2 1[ ]L r p L ML T −=   =   

nra;ag;gl;l Ntiy> 2 1. [ ]W F d W ML T −=  =  

,af;f Mw;wy; 2 21 1
[ ] [ ]

2 2
KE mv KE m v

 
 =  =   

 
 

,q;F 
1

2
 vd;gJ ghpkhzkw;w Xh; vz;zhFk;. vdNt ,af;f Mw;wypd; ghpkhztha;g;ghL [KE] 

= [m] [v2] = ML2T-2. ,NjNghd;W epiyahw;wypd; ghpkhz tha;g;ghl;il gpd;tUkhW 
fz;lwpayhk;.  
 
vLj;Jf;fhl;lhf <h;g;gOj;j Mw;wiyf; fUJf.  
 
[PE] = [m] [g] [h] = ML2T-2 ,q;F m vd;gJ nghUspd; epiwahFk;> g vd;gJ Gtp<h;g;G 
KLf;fkhFk;. NkYk; h vd;gJ Gtpg;gug;gpypUe;J nghUspd; caukhFk;. [PE] = [m] [g] [h] = 
ML2T-2 vdNt ve;jtifahd Mw;wyhf ,Ug;gpDk; (mf Mw;wy;> nkhj;j Mw;wy; kw;Wk; 
NkYk; gy tifahd Mw;wy;fs;) mjd; ghpkhzk;  
 
(Mw;wy;) = ML2T-2 

tpirapd; jpUg;Gj;jpwd;> jpUg;Gtpir vd miof;fg;gLk;> 2 2[ ]r F ML T  −=   =  (τ vd;w 

fpNuf;f capnuOj;ij l;lt;” vd thrpf;fTk;) jpUg;Gtpir kw;Wk; Mw;wy; ,t;tpuz;bd; 
ghpkhzKk; xd;Nw. Mdhy; mit ntt;Ntwhd ,aw;gpay; msTfshFk;. NkYk; ,t;tpuz;L 
msTfspy; xd;W (Mw;wy;) ];Nfyh; msthFk; kw;nwhd;W (jpUg;Gtpir) ntf;lh; msthFk;. 
,aw;gpay; msTfs; xNu ghpkhz tha;g;ghL ngw;wpUe;jhYk; mit xNu ,aw;gpay; msthf 
,Uf;f Ntz;ba mtrpakpy;iy. 
 
,aw;gpaypy; ehk; ntt;NtW ,lq;fspy; ghpkhzk; vd;w nrhy;iy 
gad;gLj;JfpNwhk;. vdNt mbf;fb ekf;F ghpkhzk; vd;gijg;gw;wp Iak; Vw;gLk;. 
cjhuzkhf Mw;wypd; ghpkhzk;> xU ghpkhz ,af;fk; kw;Wk; mZ xd;wpd; 
ghpkhzk; Nghd;w nrhw;nwhlh;fisg; gad;gLj;JNthk;. ,aw;gpay; msT xd;wpd; 
ghpkhzk; vd;gJ mjid tpthpf;Fk; mbg;gil mstpd; mLf;FwpNa ghpkhzNk 
vd;gij epidtpy; nfhs;sNtz;Lk;. xU ghpkhz ,af;fk;> ,Ughpkhz ,af;fk; 
kw;Wk; Kg;ghpkhz ,af;fk; Nghd;wit me;j nghUs; ,aq;Fk; ntspapd; (Space) 
ghpkhzj;ijf; Fwpf;fpd;wd. mZtpd; ghpkhzk; vd;gJ mZtpd; msitf; 
Fwpf;fpd;wJ. vdNt ntWkNd ghpkhzk; vd;gJ mh;j;jkw;wjhFk;. ,lj;jpw;F Vw;g 
ghpkhzk; vd;gjd; nghUis Ghpe;J nfhs;s Ntz;Lk;.  
 
2 sin θ, cos θ Nghd;w midj;J Kf;Nfhztpay; rhh;GfSk; ghpkhzkw;witfshFk; 
(θ ghpkhzkw;wJ)> mLf;Ff;Fwp rhh;Gfs; ex kw;Wk; klf;if rhh;Gfs; Inx 
Nghd;witfSk; ghpkhzkw;witfshFk; (x f;F tphpthf;fk; ,Uf;ff;$lhJ) njhlh; 
tphpthf;fk; (KbTW my;yJ Kbtw;w) nra;ag;gl;l rhh;gpd; tphptpy; x0, x1, x2, …. 
vd;w cWg;Gfs; fhzg;gl;lhy; x vd;gJ epr;rakhf ghpkhzkw;w msthFk;.  
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ghpkhzKs;s msTfs;> ghpkhzkw;w msTfs;> ghpkhzj;jpd; xUgbj;jhd newpKiw:  
 
ghpkhzq;fisg; nghWj;J> ,aw;gpay; msTfis ehd;F tiffshf tifg;gLj;j KbAk;.  
 
1. ghpkhzKs;s khwpfs;:  

ve;j xH ,aw;gpay; msT ghpkhzj;ijAk; khWgl;l kjpg;GfisAk; ngw;Ws;sNjh mit 
ghpkhzKs;s khwpfs; vd miof;fg;gLfpd;wd.  
v.fh: gug;G> fd msT> jpirNtfk; kw;Wk; gy.  
 

2. ghpkhzkw;w khwpfs;:  
 
ve;j ,aw;gpay; msTfs; ghpkhzk; mw;W Mdhy; khWgl;l kjpg;Gfisf; nfhz;Ls;sNjh 
mit ghpkhzkw;w khwpfs; vd miof;fg;gLfpd;wd.  
v.fh: xg;glh;j;jp> jphpG> xsptpyfy; vz; kw;Wk; gy.  
 

3. ghpkhzKs;s khwpypfs;:  
 
ve;j ,aw;gpay; msTfs; ghpkhzj;Jld; epiyahd kjpg;igg; ngw;Ws;sNjh mit 
ghpkhzKs;s khwpypfs; vd miof;fg;gLfpwJ. v.fh: - <h;g;gpay; khwpyp> gpshq; khwpyp 
kw;Wk; gy.  
 

4. ghpkhzkw;w khwpypfs;:  
 
xU khwpyp ghpkhzkw;W ,Ug;gpd; mit ghpkhzkw;w khwpypfs; vdg;gLfpd;wd. v.fh:   e 
(Ma;yh; vz;) vz;fs; kw;Wk; gy.  

 
ghpkhzq;fspd; xUgbj;jhd newpKiw:  
 
ghpkhzq;fspd; xUg;gbj;jhd newpKiwg;gb xU rkd;ghl;by; cs;s xt;nthU cWg;gpd; 
ghpkhzq;fSk; rkkhFk;. vLj;Jf;fhl;lhf> v2 = u2 + 2as vd;w rkd;ghl;by; v2, u2 kw;Wk; 2as 
Mfpatw;wpd; ghpkhzq;fs; xj;jjhfTk; [L2T-2] f;F rkkhfTk; ,Uf;Fk;.  
 
ghpkhzg;gFg;gha;tpd; gad;ghLfSk; tuk;GfSk;:  
,k;KiwahdJ>  
1. ,aw;gpay; msT xd;iw xU myfpLk; KiwapypUe;J kw;nwhU myfpLk; Kiwf;F khw;wg; 

gad;gLfpwJ.  
 

2. nfhLf;fg;gl;l rkd;ghL ghpkhz Kiwg;gb rhpahdjh vd Nrhjpf;fg; gad;gLfpwJ.  
 

3. ntt;NtW ,aw;gpay; msTfSf;fpilNa cs;s njhlh;gpidg; ngw gad;gLfpwJ.  
 
1. ,aw;gpay; msT xd;iw xU myfpLk; Kiwapy; ,Ue;J kw;nwhU myfpLk; Kiwf;F 

khw;Wjy;.  
 
,e;j KiwahdJ Xh; mstpd; vz; kjpg;igAk; (n) mjd; myifAk; (u) ngUf;ff; 
fpilg;gJ xU khwpyp vd;w jj;Jtj;jpd; mbg;gilapyhdJ.  
  mjhtJ n(u) = khwpyp 
  my;yJ n1(u1) = n2(u2)  

Xh; ,aw;gpay; msthdJ epiwapd; ‘a’ ghpkhzj;ijAk;> ePsj;jpd; ‘b’  ghpkhzj;jpidAk;> 
fhyj;jpd; ‘c’ ghpkhzj;ijAk; ngw;Ws;sjhf nfhs;Nthk;.  
 
Xh; myfpLk; Kiwapd; mbg;gil myFfs; M1, L1 kw;Wk; T1 vdTk; kw;nwhU myfpLk; 
Kiwapd; mbg;gil myFfs; KiwNa M2, L2 kw;Wk; T2 vdTk; nfhz;lhy;>  

   1 1 1 1 2 2 2 2[ ] [ ]a b c a b cn M L T n M L T=  
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,jpypUe;J xU ,aw;gpay; mstpd; vz; kjpg;gpid Xh; myfpLk; Kiwapy; ,Ue;J kw;nwhU 
Kiwf;F khw;w KbAk;.  
 
ghpkhz tha;g;ghL  
 

,aw;gpay; msT rkd;ghL ghpkhz 
tha;g;ghL  

gug;G (nrt;tfk;)  ePsk; × mfyk; [L2] 
gUkd; gug;G × cauk; [L3] 
mlh;j;jp epiw / gUkd; [ML-3] 
jpirNtfk;  ,lg;ngah;r;rp / fhyk; [LT-1] 
KLf;fk; jpirNtfk; / fhyk;  [LT-2] 
ce;jk;  epiw × jpirNtfk;  [MLT-1] 
tpir epiw × KLf;fk;  [MLT-2] 
Ntiy tpir ×J}uk; [ML2T-2] 
jpwd; Ntiy / fhyk; [ML2T3] 
Mw;wy; Ntiy [ML2T-2] 
fzj;jhf;F tpir × fhyk; [MLT-1] 
Row;rp Muk; njhiyT [L] 
mOj;jk; my;yJ jifT tpir / gug;G  [ML-1T-2] 
gug;G ,Otpir tpir / ePsk;  [MT-2] 
mjph;ntz; 1 / miyT fhyk; [T-1] 
epiwkj;jpUg;Gj;jpwd; epiwT × (njhiyT)2 [ML2] 
Tpirapd; jpUg;Gj;jpwd; 
my;yJ jpUg;G tpir 

tpir × njhiyT  [ML2T-2] 

Nfhzj; jpirNtfk; Nfhz ,lg;ngah;r;rp / 
fhyk;  

[T-1] 

Nfhz KLf;fk; Nfhzj;jpir Ntfk; / 
fhyk; 

[T-2] 

Nfhz ce;jk; Neh;f;Nfhl;L ce;jk; ×  
J}uk; 

[ML2T-1] 

kPl;rpf; Fzfk;  jifT / jphpG [ML-1T-2] 
ghfpay; vz;  (tpir × J}uk;) (gug;G ×х 

jpirNtfk;) 
[ML-1T-1] 

gug;G Mw;wy; Ntiy / gug;G  [MT-2] 
ntg;g Vw;Gj;jpwd; ntg;g Mw;wy; / ntg;g 

epiy 
[ML2T-2K-1] 

kpd;D}l;lk;  kpd;Ndhl;lk; х fhyk;  [AT] 
fhe;jj; J}z;ly; tpir / (kpd;Ndhl;lk;   

ePsk;) 
[MT-2A-1] 

tpir khwpyp tpir / ,lg;ngah;r;rp [MT-2] 
<h;g;G khwpyp [tpir   (njhiyT)2] 

(epiw)2 

[M-1L3T-2] 

gpshq;f; khwpyp Mw;wy; / mjph;ntz; [ML2T-1] 
/ghuNl khwpyp Mtfl;Nuh khwpyp   

kpd;D}l;lk; 
[AT mol-1] 

Nghy;];l;nkd; khwpyp Mw;wy; / ntg;gepiy [ML2T-2K-1] 
 
ghpkhz gFg;gha;tpd; tuk;Gfs;:  
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1. vz;fs;>    e (Ma;yh; vz;) Nghd;w ghpkhzkw;w khwpypfspd; kjpg;ig ,k;Kiwapd; 

%yk; ngw KbahJ.  
 

2. nfhLf;fg;gl;Ls;s msT ntf;lh; msth? my;yJ ];Nfyh; msth? vd;gij ,k;Kiw 
%yk; jPh;khdpf;f KbahJ.  
 

3. jphpNfhzkpjp> mLf;Ff;Fwp kw;Wk; klf;if rhh;Gfs; cs;slq;fpa rkd;ghLfspd; 
njhlh;Gfisf; fz;lwpa ,k;Kiwapy; ,ayhJ.  

 
4. %d;Wf;F Nkw;gl;l ,aw;gpay; msTfs; cs;slq;fpa rkd;ghLfSf;F ,k;Kiwiag; 

gad;gLj;j ,ayhJ.  
 

5. ,k;Kiwapy; xU rkd;ghL ghpkhz Kiwapy; rhpahdjh> vd;Nw nka;g;gpf;f KbAk; 
mjd; cz;ikahd rkd;ghl;ilf; fz;lwpa KbahJ.  
 
vLj;Jf;fhl;lhf> s = ut + 1/3 at2 vd;gJ ghpkhz Kiwg;gb rhp. Mdhy; cz;ikahd 
rkd;ghL s = ut + ½ at2 MFk;.  

 
S 

___________________________ 
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11tJ ,aw;gpay; – I 

myF– 2 ,af;ftpay; (Kinematics) 

mwpKfk; 

,aw;gpay;>mbg;gilapy; xUNrhjidmbg;gilapyhdmwptpay; (Experimental Science) MFk;. 
,J Nrhjidkw;Wk; fzpjk; vd;w ,uz;L J}z;fspd; kPJepiyepWj;jg;gl;Ls;sJ. 
,uz;lhapuj;JKd;D}W Mz;LfSf;FKd;dh; fpNuf;f E}yfh; ,uhl;Nlh];njdp]; 
(Eratosthenes) vd;gth; Gtpapd; Muj;ijmstPLnra;jhh;. kpfePz;l ,ilntspf;Fg; gpd;dh; 20 
Mk; E}w;whz;bd; Jtf;fj;jpy;jhd; mZtpd; msTmstPLnra;ag;gl;lJ. ,aw;gpaypd; 
ikaf;fUj;jhf ,af;fk; cs;sJ. mZj;Jfs;fspd; ,af;fj;jpypUe;J>gpugQ;rj;jpy; 
cs;sNfhs;fspd; ,af;fk; tiu ,aw;ifapd; midj;JepiyfspYk; ,af;fk; ,Uf;fpwJ. 
RUq;ff;$wpd; KO gpugQ;rNkgy;NtWtifahd ,af;fq;fspd; njhFg;ghfcs;sJ.  
,e;jgy;NtWtifahd ,af;fq;fSk; fzpjnkhopapy; tpthpf;fg;gl;Ls;sd. 

 nghUs; vt;thW ,aq;FfpwJ? vt;tsTNtfkhfmy;yJnkJthf ,aq;FfpwJ? 
vLj;Jf;fhl;lhf>gj;JjlfstPuh;fs; Xh; Xl;lg;ge;jaj;jpy; XLfpd;wdh; Mdhy;>midtUk; 
xNuNtfj;jpy; XLtjpy;iy. mth;fspd; Xl;lj;jpidehk; eilKiwapy; gad;gLj;Jk; 
thh;j;ijfshdkpfNtfkhf>Ntfkhf>nkJthf>kpfnkJthfvd;gdNghd;wthh;j;ijfisf; 
nfhz;LmstPLnra;a ,ayhJ. mstPLnra;tJvd;why; xt;nthUtPuhpd; Xl;lj;jpw;Fk; 
vz;fistoq;fp>mt;ntz;fisxg;gPLnra;tjd; %yk; xUtPuhpd; Xl;lj;jpidkw;wtPuh;fspd; 
Xl;lj;NjhLxg;gpl;Lg; ghh;f;fKbAk;. 

 ,e;jmyfpy; ,af;fj;jpidvz;kjpg;Gkw;Wk; jpirapd; mbg;gilapy; gFj;Jg; 
ghh;g;gjw;Fj; Njitahdmbg;gilfzpjtpay; Kiwfs; tpsf;fg;gl;Ls;sd. 
,af;fj;jpidVw;gLj;Jk; tpiriaf; fUj;jpy; nfhs;shky; ,af;fj;ijg; gw;wpkl;Lk; $WtJ 
,af;ftpay; (Kinematics) MFk;. fpdkh (Kinema) vd;wfpNuf;fthh;j;ijapd; nghUs; 
,af;fkhFk;. ,af;ftpaiy ,aq;fpay; vd;Wk; miof;fyhk;. 

2.2 Xa;Tkw;Wk; ,af;fk; gw;wpafUj;J 

 Xa;Tkw;Wk; ,af;fk; gw;wpafUj;ij>gpd;tUk; tpsf;fj;jpypUe;Jed;FGhpe;Jnfhs;syhk;. 
XLk; NgUe;jpd; cs;Nsmkh;e;jpUf;Fk; egh;>mthpd; mUNfcs;stiug; 
nghWj;JXa;TepiyapYk;>NgUe;jpw;FntspNaepd;Wnfhz;bUg;gtiug; nghWj;J,af;fepiyapYk; 
cs;shh;. Xa;Tepiykw;Wk; ,af;fepiygw;wpafUj;Jfs;>Fwpg;ghaj;ijnghWj;JNtWgLk;.  
Xa;Tmy;yJ ,af;fj;jpidg; Ghpe;Jnfhs;tjw;Fekf;Fj; jFe;jepiyahdFwpg;ghak; Njit.  

 

Fwpg;ghak; 

ve;jxU Ma mr;Rj;njhFg;gpidg; nghWj;JnghUnshd;wpd; 
epiyFwpg;gplg;gLfpwNjh>me;j Ma mr;Rj; njhFg;gpw;FFwpg;ghak; vd;Wngah;. 

ve;jxUFwpg;gpl;lNeuj;jpYk; xUnghUspd; epiyapidtpthpf;fg; gad;gLk;> Ma 
mr;Rf;fs; (x,y,z) (mjhtJx,ykw;Wk;zmr;Rfspy; nghUspd; 
njhiyT)nfhz;lFwpg;ghaNkfhh;Brpad; Ma mr;Rj; njhFg;Gvdg;gLk;.  ,J glk; 2.2 y; 
fhl;lg;gl;Ls;sJ. 

 

fhh;Brpad; Ma mr;Rj;njhFg;G 

 x,ykw;Wk; z mr;Rf;fs; thpirg;gbfbfhuKs; RoYk; jpirf;Fvjph;jpirapy; 
cs;sthWtiuag;gLk; vd;gijepidtpy; nfhs;sTk;. NkYk; mtw;iwtyf;iffhh;Brpad; Ma 
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mr;Rj;njhFg;Gvdmiof;fyhk;. ntt;NtW Ma mr;Rj;njhFg;Gfs; ,aw;gpaypy; 
cs;sNghJk;>kuGg;gbehk; tyf;if Ma mr;Rj;njhFg;Gvdmiof;fyhk;. ntt;NtW Ma 
mr;Rj;njhFg;Gfs; ,aw;gpaypy; cs;sNghJk;>kuGg;gbehk; tyf;if Ma mr;Rj; 
njhFg;gpidNagpd;gw;WfpNwhk;.  

tyf;if Ma mr;Rj;njhFg;G 
cq;fs; tyf;ifapd; tpuy;fisNeh;f;FwpX- mr;Rj;jpirapy;  

itj;J>mtw;iwY- mr;Rj;jpirapy; Row;wpdhy;>cq;fspd; ngUtpuy;  
Neh;f;FwpZ-mr;rpd; jpirapidf; fhl;Lk;.  

 
tyf;if Ma mr;Rj;njhFg;G 

 
gpd; tUk; glk; tyf;ifkw;Wk; ,lf;if Ma mr;Rj; njhFg;Gfspd; 
NtWghLfisvLj;Jf;fhl;LfpwJ.  

 

tyf;ifkw;Wk; ,lf;if Ma mr;Rj;njhFg;Gfs; 

Gs;spepiw (Point mass) 
 
xUFwpg;gpl;lepiwnfhz;lnghUspd; ,af;fj;jpidtpsf;f>‘Gs;spepiw”vd;wfUj;JNjitg;gLfpwJ. 
NkYk; Gs;spepiwvd;wfUj;JkpfTk; gaDs;sjhfTk; ,Uf;fpwJ. nghUspd; epiwKOtJk; 
xUFwpg;gpl;lGs;spapy; nrwpe;jpUg;gjhff; fUjpdhy;> ,g;gbg;gl; 
epiwNa‘Gs;spepiw’vdmiof;fg;LfpwJ. Gs;spepiwf;FtbtNkh>mikg;Ngh ,y;iy. 
fzpjtpay;gbGs;spepiwvd;gJRopghpzhKilaJ. Mdhy; tuk;Gf;Fl;gl;lepiwcs;sJ. 
,Ug;gpDk;>Gs;spepiwvd;gJeilKiwapy; rhj;jpakpy;iy. rpyNeuq;fspy; 
,f;fUj;JekJfzf;fPLfisvspikg;gLj;Jk;>Gs;spepiwvd;gJxd;wpidr; rhh;e;jfUj;J>mJehk; 
gFg;gha;Tnra;Ak; nghUspd; ,af;fk; kw;Wk; nghUs; ,aq;Fk; Fwpg;ghak; ,tw;iwg; 
nghWj;Jkl;LNkmh;j;jKilajhfpwJ. 
 
vLj;Jf;fhl;Lfs;: 

• #hpaidg; nghWj;JGtpapd; ,af;fj;jpidg; 
gFg;gha;Tnra;Ak;NghJ>GtpxUGs;spepiwahff; fUjg;gLk;. Vnddpy; Gtpapd; msTld; 
xg;gpLk; NghJ. Gtpf;Fk; #hpaDf;Fk; cs;snjhiyTkpfmjpfk;.  

• fhw;wpy; tPrpvwpag;gl;lrpwpafy; Nghd;wxOq;fw;wtbtKilanghUspd; ,af;fj;jpidg; 
gFg;gha;Tnra;Ak; NghJ> ,e;jf; fy;ypidxUGs;spepiwahff; fUjyhk;. Vnd;dwhy;>fy; 
fle;jnjhiyTld; xg;gpLk; NghJ>fy;ypd; msTkpfr;rpwpaJ. 

,af;fj;jpd; tiffs; 
 
md;whltho;tpy; fPo;f;fz;ltifahd ,af;fq;fisehk; fhzyhk;.  

m)Neh;f;Nfhl;L ,af;fk; 
xUnghUs; Neh;f;Nfhl;by; ,aq;fpdhy; mt;tpaf;fk; Neh;f;Nfhl;L ,af;fk; vdmiof;fg;gLk;. 
 
vLj;Jf;fhl;Lfs; 

• NeuhdXLghijapy; XLk; jlfstPuh; 
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• GtpapidNehf;fptpOk; nghUs; 
 

M) tl;l ,af;fk;. 
tl;lg;ghijapy; ,aq;Fk; nghUspd; ,af;fk;>tl;l ,af;fk; vdmiof;fg;gLk;. 

vLj;Jf;fhl;Lfs; 
• fapw;wpy; fl;lg;gLk; Row;wg;gLk; fy; 
• Gtpapidr; Rw;wptUk; nraw;iff; Nfhspd; ,af;fk; 

 

,. Row;rp ,af;fk; 

ve;jxUjpz;kg;nghUSk; xUmr;rpidg; nghWj;JRoYk; NghJ. mt;tpaf;fk; Row;rp ,af;fk; 
vdmiof;fg;gLk;. mr;Row;rp;apd; NghJjpz;kg;nghUspy; cs;sve;jxUGs;spAk; 
mt;tr;rpidnghWj;Jtl;l ,af;fj;ijNkw;nfhs;Sk;. (Roy; mr;rpy; cs;sGs;spiaj; jtph;j;J) 

vLj;Jf;fhl;Lfs; 
• mr;rpidg; nghWj;JRoYk; tl;ltbtj;jl;L 
• mr;rpidg; nghWj;Jjd;idj;jhNdRw;Wk; Gtp 

 

<) mjph;T ,af;fk; 

nghUnshd;WepiyahdxUGs;spiag; nghWj;JKd;Dk; gpd;Dk; 
,af;fj;jpidNkw;nfhz;lhy;>mt;tpaf;fk; mjph;tpaf;fk;vdg;gLk;. rpyNeuq;fspy; ,t;tpaf;fk; 
miyT ,af;fk; vdTk; miof;fg;gLk;.  

vLj;Jf;fhl;Lfs; 
• fpl;lhh; (Guitar) ,irf;fUtpapy; cs;smjph;tilak; fk;gp 

• CQ;rypd; ,af;fk; 
NkNy $wg;gl;l ,af;fq;fs; kl;Lky;yhky; ePs;tl;l ,af;fk; kw;Wk; thpr;Rus; ,af;fk; 
(Helical ) Nghd;wNtW ,affq;fSk; eilKiwapy; rhj;jpakhFk;. 
 
xUghpkhz> ,U ghpkhzkw;wk; Kg;ghpkhz ,af;fk; 
 
ntspapy; (Space) cs;sJfs; xd;wpd; epiyahdJx,y,kw;Wk; znrq;Fj;J Ma mr;Rfspd; 
mbg;gilapy; tiuaiwnra;ag;gLfpwJvdf;fUJf.  ,e;j Ma mr;Rvz;fs; Neuj;ijg; 
nghWj;Jkhw;wkilAk; NghJ>Jfs; ,af;fj;jpy; cs;sJvdf;$wyhk;. ,Ug;gpDk; %d;W Ma 
mr;Rf;$W vz;fSk; Neuj;ijg; nghWj;Jkhw;wkilaNtz;bamtrpakpy;iy. VNjDk; 
xd;Wmy;yJ ,uz;L Ma mr;Rf;$W vz;fs; Neuj;ijg; nghUj;Jkhw;wk; mile;jhYk;>Jfs; 
,af;fj;jpy; cs;sJvdf;$wyhk;. vdNtxUnghUspd; ,af;fk; 
fPo;f;fz;lthWtifg;gLj;jg;gLfpwJ. 
 
(i) xUghpkhz ,af;fk; 
 
Jfs; xd;WNeh;f;nfhl;by; ,aq;fpdhy; mt;tpaf;fk; xUghpkhz ,af;fk; 
vdg;gLk;.rpyNeuq;fspy; ,t;tpaf;fk; Neh;f;Nfhl;L ,af;fk; (Linear motion/Rectilinear motion) 
vdTk; miof;fg;gLk;> ,t;tif ,af;fj;jpy; %d;Wnrq;Fj;J Ma mr;Rfspy; VNjDk; xU 
Ma mr;Rf;#W vz; kl;LNkNeuj;ijg;nghWj;Jkhw;wkilAk;.  
vLj;Jf;fhl;lhf>AGs;spapy; ,Ue;JBGs;spf;Fxjpirapy; efUk; nghUspd; ,af;fk; glj;jpy; 
fhl;lg;gl;Ls;sJ. ,q;Fx Ma mr;rpy; kl;LNkkhw;wk; Vw;gLfpwJvd;gijftdpf;fTk;. 

 
nghUspd; xUghpkhz ,af;fk; 
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vLj;Jf;fhl;Lfs; 
• Neuhd ,Ug;Gg;ghijapy; ,aq;Fk; ,uapy; tz;b 
• Gtp<h;g;Gtpirahy; jilapd;wpjhNdtpOk; nghUs;. 

 
ii) ,U ghpkhz ,af;fk; 
 
jsk; xd;wpy; tisTghijapy; ,aq;Fk; Jfspd; ,af;fj;jpid> ,U ghpkhz ,af;fk; 
vd;Wmiof;fyhk;. ,t;tif ,af;fj;jpy; %d;Wnrq;Fj;JMa mr;Rfspy; ,uz;L Ma mr;Rfs; 
kl;LNkNeuj;ijg; nghUj;Jkhw;wkilAk;.  Jfs; xd;Wy-zjsj;jpy; ,aq;Fk;NghJx- Ma 
mr;Rvz;zpy; vt;tpjkhw;wKk; ,y;iyMdhy; ykw;Wk; zMa mr;Rvz;fspy;khw;wk; Vw;gLfpwJ. 

 
Jfs; xd;wpd; ,Ughpkhz ,af;fk; 

vLj;Jf;fhl;Lfs; 
• Nfuk; gyifapy; (Carrom board) ,aq;Fk; tpy;iy 

• miwxd;wpd; jsj;jpy; my;yJRtw;wpy; Ch;e;Jnry;Yk; G+r;rp 
 

(iii) Kg;ghpkhz ,af;fk; 
 
Kg;ghpkhzntspapy; ,aq;Fk; Jfspd; ,af;fk;>Kg;ghpkhz ,af;fk; vdg;gLk;. ,t;tif 
,af;fj;jpy; %d;W Ma mr;Rf;$WfSk;>Neuj;ijg; nghUj;Jkhw;wkilAk;>Jfspd; Kg;ghpkhz 
,af;fj;jpy;> Ma mr;Rf;$Wfs; x,ykw;Wk; zMfpa %d;Wk; khw;wkilAk;. 
 
vLj;Jf;fhl;Lfs;: 

• thdpy; gwf;Fk; gwit 
• xOq;fw;wKiwapy; ,aq;Fk; thA %yf;$Wfs; 
• thdpy; gwf;Fk; gl;lk; 

 
2.3 ntf;lh; ,aw;fzpjk; gw;wpambg;gilf; fUj;Jfs; 

 
,aw;gpaypy;>rpymsTfs; vz;kjpg;igkl;LNkngw;Ws;sd. NtWrpymsTfs; vz;kjpg;Gkw;Wk; 
jpir ,uz;ilAk; ngw;Ws;sd.  ,e;j ,aw;gpay; msTfisg; Ghpe;Jnfhs;tjw;F>ntf;lh; 
kw;Wk; ];Nfyhpd; gz;Gfisg; gw;wpmwpe;Jnfhs;tJmtrpakhFk;. 
 
];Nfyh; 
vz;kjpg;gpdhy; kl;LNkFwpg;gplf;$bamsTfs; ];Nfyh; vdg;gLk;.  ,aw;gpaypy; 
gy;NtWmsTfs; ];Nfyuhy; Fwpg;gplg;gLfpd;wd. 
 
vLj;Jf;fhl;Lfs;;: 
fle;jnjhiyT>epiw>ntg;gepiy>Ntfk; kw;Wk; Mw;wy; 
 
ntf;lh; 
vz;kjpg;Gkw;Wk; jpir ,it ,uz;bdhYk; Fwpg;gplf;$bamsTfs;ntf;lh; vdg;gLk;. 
tbtfzpjKiwapy; ntf;lh; vd;gJxUFwpg;gpl;ljpiriaf; fhl;Lk; Nfhl;Lj;Jz;LMFk;. ,J 
glj;jpy; fhl;lg;gl;Ls;sJ. ,aw;gpaypy; rpymsTfs; ntf;luhy; kl;LNkFwpg;gpl ,aYk;.  

 
tbt fzpjKiwapy; Fwpg;gpl;lntf;lh; 
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vLj;Jf;fhl;Lfs; 
• tpir>jpirNtfk;> ,lg;ngah;r;rp>epiyntf;lh;>KLf;fk;>Neh;f;Nfhl;Lce;jk; kw;Wk; 

Nfhzce;jk;. 
 

2.3.1 ntf;lhpd; vz;kjpg;G 
 

xUntf;lhpd; ePsk; mjd; vz;kjpg;Gvdg;gLk;. ,J vg;NghJk; Neh;f;Fwpkjpg;Gngw;wpUf;Fk;. 
rpyNeuq;fspy; ntf;lhpd; vz;kjpg;Gntf;lhpd; juk; (Norm of the vector) vdTk; 

miof;fg;gLk;. Avd;wntf;lhpd; kjpg;G A my;yJvspikahf‘A’ vdTk; Fwpg;gplg;gLfpwJ:.  

 
ntf;lhpd; vz;kjpg;G 

 
2.3.2.ntf;lhpd; tiffs; 

 

1. rkntf;lh;fs; : Akw;Wk;B vd;w,uz;Lntf;lh;fs; xNuvz;kjpg;igAk;>xNujpirapYk; 
nray;gl;LxNu ,aw;gpay; mstpidf; Fwpg;gpl;lhy;>mt;ntf;lh;fs; rkntf;lh;fs; 
vd;Wmiof;fg;gLk;.  

 
tbt fzpjKiwapy; rkntf;lh;fs; 

 
m) xUNfhl;Lntf;lh;fs; : XNuNfhl;bd; topNanray;gLk; ntf;lh;fs; xUNfhl;Lntf;lh;fs; 
vd;Wmiof;fg;gLfpwJ. mt;ntf;lh;fSf;F ,ilg;gl;lNfhzk; 0my;yJ 180MFk;. 
xUNfhl;Lntf;lh;fs; ,uz;Ltifg;gLk;. 
 

(i) ,izntf;lh;fs;: Akw;Wk;B vd;w ,uz;Lntf;lh;fs; xNujpirapYk; ,izNfhLfs; 
topahfTk; nray;gl;lhy;mtw;iw ,izntf;lh;fs; vd;Wmiof;fyhk;.  ,izNfhLfs; 
topNanray;gLtjhy; mtw;Wf;F ,ilNacs;sNfhzk; 0MFk;.  

 
tbtfzpjKiwapy; ,izntf;lh;fs; 

 

(ii) vjph; - ,izntf;lh;fs;: Akw;Wk;B vd;w ,uz;Lntf;lh;fs; vjpnujph;jpirapy; xNuNfhl;by; 
my;yJ ,izNfhLfs; topahfnray;gl;lhy; mtw;iwvjph;-,izntf;lh;fs; vd;Wmiof;fyhk;.   

 
tbt fzpjKiwapy; vjph; ,izntf;lh;fs; 

 
(2)XuyFntf;lh;:xUntf;liumjd; vz;kjpg;ghy; tFf;ff;fpilg;gJXuyFntf;lh; MFk;. 

Antf;lhpd; XuyFntf;lh; Âvdf; Fwpg;gplg;gLk; (ANfg; my;yJAN`l; (hat) vdg; gbf;fTk;) 
,jd; vz;kjpg;Gxd;Wmy;yJXuyFMFk;. 

ˆ A
A

A
= vdNt ˆA AA= vdTk; vOjyhk;. 
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vdNt>XuyFntf;lh;>ntf;lhpd; jpirapidkl;LNkfhl;Lk;. 
 

(3) nrq;Fj;JXuyFntf;lh;fs;: %d;WXuyFntf;lh;fs; î , ĵ kw;Wk; k̂ Mfpatw;iwf; fUJf. 

,e;j %d;WXuyFntf;lh;fSk; x,ykw;Wk; zmr;rpd; Neh;Fwpjpirapidf; fhl;Lfpd;wd. 

,tw;wpy;>ve;j ,uz;LXuyFntf;lh;fSf;F,ilNacs;sNfhzk; 90MFk;. 
,t;thWxd;Wf;nfhd;Wnrq;Fj;jhfr; nray;gLk; XuyFntf;lh;fSf;Fnrq;Fj;JXuyFntf;lh;fs; 

vd;Wk; ngah;. ,q;F î , ĵ kw;Wk; k̂ vd;gitnrq;Fj;JXuyFntf;lh;fisf; Fwpf;fpwJ. 
  

 
nrq;Fj;JXuyFntf;lh;fs; 

 
ntf;lh;fspd; $Ljy; 
 
 ntf;lh;fs;>vz;kjpg;Gkw;Wk; jpir ,t;tpuz;ilAk; ngw;Ws;sjhy;>rhjhuz 
,aw;fzpjKiwapy; mtw;wpd; $Ljiyf; fhz ,ayhJ. vdNt>ntf;lh;fistbtpay; 
KiwapNyhmy;yJgFg;GKiwapNyhrpytpjpfisg; gad;gLj;jpmtw;wpd; $Ljiyf; 
fhzNtz;Lk;. ,k;Kiwf;Fntf;lh; ,aw;fzpjk; vd;Wngah;. xd;Wf;nfhd;Wrha;e;jepiyapy; 
cs;s ,uz;Lntf;lh;fspd; $Ljiy (njhFgad;) (i)ntf;lh;fspd; Kf;Nfhzf; $l;ly; tpjp (ii) 
ntf;lh;fspd; ,izfutpjpMfpa ,uz;Ltpjpfisg; gad;gLj;jpf; fhzyhk;. 
 
 
 
ntf;lh;fspd; Kf;Nfhztpjp: 

 Akw;Wk; B vd;w ,uz;Lntf;lh;fspd; njhFgaidntf;lh;fspd; Kf;Nfhzf; $l;ly; 
tpjpiag; gad;gLj;jpfhzyhk;. 

 
ntf;lh;fspd; jiykw;Wk; thy; gFjpfs; 

 
 ,uz;Lntf;lh;fspd; njhFgaid>ntf;lh;fspd; 

Kf;Nfhztpjpapidgad;gLj;jjpfPo;f;fz;lthWfhzyhk;. Akw;Wk; 

B vd;w,uz;LRopaw;wntf;lh;fs; thpirgbxUKf;Nfhzj;jpd; mLj;jLj;jgf;fq;fshff; 
fUjg;gl;lhy;>mtw;wpd; njhFgad;>vjph;thpirapy; vLf;fg;gl;lmk;Kf;Nfhzj;jpd; 
%d;whtJgf;fj;jpdhy; Fwpg;gplg;gLk;.  ,J gpd;tUkhWtpsf;fg;gl;Ls;sJ. 

 Antf;lhpd; jiyg;gFjp B ntf;lhpd; thy;gFjpNahL ,izf;fg;gl;Ls;sJ Antf;lh; 

kw;Wk; B ntf;lh;fSf;F ,ilNacs;sNfhzk;  vd;f. Antf;lhpd; thy;gFjpiaAk; B,d; 

jiyg;gFjpiaAk; ,izj;jhy; njhFgad; ntf;lh; R,d; vz;kjpg;Gmjd; ePsk; OQf;Fr; 

rkk;. NkYk; njhFgad; ntf;lh; R kw;Wk; Antf;lUf;F ,ilNacs;sNfhzk;>njhFgad; 

ntf;lhpd; jpiriaf; nfhLf;Fk;. vdNt R = A  + B vdvOjyhk;. Vnddpy;  

OQ OP PQ= +  
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ntf;lh;fspd; Kf;Nfhzf;$l;ly; tpj 
p 

(1) njhFgad; ntf;lhpd; vz;kjpg;G 
njhFgad; ntf;lhpd; vz;kjpg;Gkw;Wk; jpirfPo;f;fz;lthWfzf;fplg;gLfpwJ. 
 glj;jpy; ABNvd;wnrq;NfhzKf;Nfhzj;ijf; fUJf. glj;jpy; 
OAvd;wgf;fj;ijONtiuePl;Ltjd; %yk; ABNvd;wnrq;NfhzKf;Nfhzk; fpilf;fpwJ.  

 
Ntf;lh;fspd; Kf;Nfhzf; $l;ly; tpjpg;gb 
njhFgad; ntf;lhpd; vz;kjpg;Gkw;Wk; jpir 

 

 

 
 

,r;rkd;ghL Akw;Wk; B ntf;lh;fspd; njhFgad; ntf;lhpd; vz;kjpg;igj; jUfpwJ. 
(2) njhFgad; ntf;lhpd; jpir: 

 Akw;Wk; B ntf;lh; ,ilNacs;sNfhzk;  vdpy; 
 

 
R ntf;lh; Antf;lUld; Vw;gLj;Jk; Nfhzk; vdpy; OBN y; 
 

 
 
vLj;Jf;fhl;L 2.1 

 Akw;Wk; B vd;w ,uz;Lntf;lh;fs; xd;Wf;nfhd;W 60Nfhzj;jpy; rha;e;jepiyapy; 
cs;sd. mtw;wpd; vz;kjpg;Gfs; Kiwna 5 myFfs; kw;Wk; 7 myFfs; MFk;. njhFgad; 

ntf;lhpd; vz;kjpg;Gkw;Wk; Aiag; nghUj;JnjhFgad; ntf;lhpd; jpirMfpatw;iwf; fhz;f. 
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jPh;T 

ntf;lh;fspd; Kf;Nfhztpjpg;gbnjhFgad; ntf;lh; R = A  + B vdvOjyhk;.  
 fPo;f;fz;lglk; ntf;lh;fspd; $Ljiyvt;thWKf;Nfhztpjpapd;mbg;gilapy; fhzyhk; 
vd;gijtpsf;FfpwJ. 

 
njhFgad; ntf;lhpd; ( R ) vz; kjpg;G 

 
 

R kw;Wk; Af;F ,ilNacs;sNfhzk;  (njhFgad; ntf;lhpd; jpir) 
fPo;f;fz;lthWfzf;fplg;gLfpwJ. 

(2.2) 
vdNt> 

 

 
 

ntf;lh;fspd; fopj;jy;: 
 
ntf;lh;fs; vz;kjpg;igAk;>jpiriaAk; ngw;wpUg;gjhy; mtw;iwrhjhuz ,aw;fzpjtpjpfisg; 
gad;gLj;jpf; fopf;fKbahJ. vdNtntf;lh; fopj;jiytbtpay; Kiwmy;yJgFg;GKiwapy; 
fhzNtz;Lk;. tbtpay; Kiwapy; ,uz;Lntf;lh;fisvt;thWfopf;fNtz;Lk; vd;gijglj;jpy; 
fhzyhk;. 

 Akw;Wk; B vd;w ,uz;LRopaw;wntf;lh;fs;  Nfhzj;jpy; xd;Wf;nfhd;Wrha;e;jepiyapy; 

cs;sd. A - B  d; njhFgad; kjpg;GfPo;f;fhZkhWngwg;gLfpwJ. BIg; ngwNtz;Lk;.  Akw;Wk; 

B f;F ,ilg;gl;lNfhzk; 180 - MFk;. 

 
ntf;lh;fspd; fopj;jy; 

A > B,d; NtWghL A - B vd;gij> A +(- B )vd;Wk; vOjyhk;. 
rkd;ghL (2.1)ypUe;J 

(2.3) 
 
,q;Fcos (180 -  ) = - cos   
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(2.4) 
rkd;ghL 2.2 Ig; Nghd;wkw;nwhUrkd;ghl;bypUe;J 
 

(2.5) 
 

Mdhy; sin  (180 -  ) =  sin   
 

(2.6) 
 

A > B ntf;lh;fspd; NtWghL ( A - B ) xUntf;luhFk;. NkYk; mjd; vz;kjpg;Gkw;Wk; 
jpiriarkd;ghLfs; (2.4) kw;Wk; (2.6) MfpaitnfhLf;fpd;wd. 
 
vLj;Jf;fhl;L 2.2 

 Akw;Wk; B vd;w ,uz;Lntf;lh;fs; xd;Wf;nfhd;W 60Nfhzj;jpy; rha;e;jepiyapy; 
cs;sd. mtw;wpd; vz;kjpg;Gfs; KiwNa 5 myFfs; kw;Wk; 7 myFfs; MFk;. njhFgad; 

ntf;lh; A -Bd; vz;kjpg;igAk;> Antf;liug; nghUj;JnjhFgad; ntf;lh; A -B jpiriaAk; 
fhz;f.  
jPh;T: 
rkd;ghL (2.4) ypUe;J 
 

A B− = 2 25 7 2 5 7cos60  + −     

= 25 49 35 39+ − = myFfs;  

Antf;liug; nghUj;J A - B Vw;gLj;Jk; jpir 
 

 
 
 

2.4 ntf;lh; $Wfs; (COMPONENTS OF A VECTOR ) 
 

 fhh;Brpad; Ma mr;Rj;njhFg;gpy;>ve;jxUntf;liuAk;( A )x,ykw;Wk; zmr;rpd;jpirapy; 
nray;gLk; %d;W $Wfshfg; gphpf;fyhk;.  

 Kg;ghpkhz Ma mr;Rj;njhFg;gpd;gbntf;lh; xd;iw ( A )mjd; 
$WfshffPo;f;fz;lthWvOjyhk;. 

 A = 
2
ˆˆ ˆ

x yA i A j A k+ +  
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,U ghpkhzfhh;Brpad; Ma mr;Rj;njhFg;G 

 
Kg;ghpkhzfhh;Brpad; Ma mr;Rj;njhFg;G 

,U ghpkhzkw;Wk; Kg;ghpkhzntf;lh; $Wfs; 

,q;FA x vd;gJx - mr;rpy; Antf;lhpd; $W.  

 A y vd;gJy - mr;rpy; Antf;lhpd; $W. 
   kw;Wk; 

 A z vd;gJz - mr;rpy; Antf;lhpd; $W. 

,U ghpkhz Ma mr;Rj; njhFg;gpd; gbntf;lh; A,d; $WfisfPo;f;fz;lthWvOjyhk;. 

  A = ˆ ˆ
x yA i A j+  

AMdJxmr;Rld; Vw;gLj;Jk; Nfhzk; >NkYk; A x kw;Wk; A y vd;gitxmr;Rkw;Wk; ymr;rpy; 

Antf;lhpd; $Wfs;.   
A x =  A cos   
A y = A sin   

,q;F‘A’vd;gJ Antf;lhpd; vz;kjpg;G (ePsk;) MFk;. 
2 2

x yA A A= +  

 
ntf;lh; gFg;G 

vLj;Jf;fhl;L 2.3 
vjph;f;Fwpx,ykw;Wk; zmr;Rj; jpirapy; nray;gLk; XuyFntf;lh;fs; ahit? 
jPh;T 
gpd;tUk; glk;>vjph;f;Fwpx,ykw;Wk; zmr;Rjpirapy; nray;gLk; XuyFntf;lh;fisf; fhl;LfpwJ. 

 
 glj;jpypUe;J>vjph;f;Fwpxmr;Rymr;Rkw;Wk; zmr;Rjpirfspy; nray;gLk; XuyFntf;lh;fs; 

KiwNa– î , - ĵ kw;Wk; - k̂ MFk;. 
2.4.1. ntf;lh; $Wfspd; mbg;gilapy; ntf;lh;fspd; $Ljy; 

 
 ,Jtiutbtpay; Kiwapy; ,uz;Lntf;lh;fspd; $Ljy; kw;Wk; fopj;jy; Mfpatw;iwg; 
gw;wpg; gbj;Njhk;. jw;NghJ Ma mr;Rj; njhFg;gpidg; gad;gLj;jpvt;thW ,uz;Lntf;lh;fspd; 
$Ljy; kw;Wk; mtw;wpd; fopj;jiyvspikahff; fhzyhk; vd;gijg; gw;wpg; gbf;fyhk;. 

 fhh;Brpad; Ma mr;Rj; njhFg;gpy; cs;s ,uz;Lntf;lh;fis( Akw;Wk;B ) 
fPo;f;fhZkhWvOjyhk;.  
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 nfhLf;fg;gl;l ,t;tpuz;Lntf;lh;fspd; x>ykw;Wk; zmr;Rfspd; vz;fspd; $LjyhdJ 
,t;tpuz;Lntf;lh;fspd; $LjYf;Fr; rkkhFk;. mjhtJ 
 

 
 
,Nj Nghd;Wntf;lh;fspd; fopj;jiyak; fhzyhk;. 

 
 
Nkw;fz;l ,uz;ltpjpfSk; gFg;GKiwapy; nfhLf;fg;gl;l ,uz;Lntf;lh;fspd; $Ljy; kw;Wk; 
fopj;jiyf; fhz;gjw;fhdtopKiwiaf; nfhLf;fpd;wd. 
 
vLj;Jf;fhl;L 2.4 

 Akw;Wk;B vd;w ,uz;Lntf;lh;fs; mtw;wpd; $Wfs; tbtpy; nfhLf;fg;gl;Ls;sd.  

A =5 î +7 ĵ -4 k̂ kw;Wk;B =6 î +3 ĵ +2 k̂ vdpy; fPo;f;fz;ltw;iwf; fhz;f 
 

 
jPh;T: 
 

 
A + ;B kw;Wk; B + Axd;Wf;nfhd;Wrkk;. Mdhy; A - B kw;Wk; B -

AMfpaitxd;Wf;nfhd;Wvjpuhfcs;sijftdpf;fTk;. 
 

2.5 xU ];Nfyuhy; ntf;liug; ngUf;Fjy; 
 

 XU ];Nfyuhy; ntf;liug; ngUf;Fk; NghJ>kw;nwhUntf;lh; fpilf;Fk;. 

vd;wxUNeh;f;Fwpvz;iz Antf;lUld;  ngUf;Fk; NghJ>fpilf;Fk; ntf;lh;  AMFk;. ,jd; 

jpir A,d; jpirapNyNa ,Uf;Fk;. Mdhy; xUvjph;f;Fwpvz; vdpy;  A ,d; 

jpir Antf;lhpd; jpirf;Fvjph;j;jpirapy; ,Uf;Fk;. 
 
vLj;Jf;fhl;L 2.5 

A =2 î +3 ĵ vdpy; 3 A If; fhz;f 
jPh;T 

 
Antf;lhpd; jpir Antf;lhpd; jpirapNyNa ,Uf;Fk;. 
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vLj;Jf;fhl;L 2.6 

 glj;jpy; fhl;lg;gl;Ls;s Antf;lhpypUe;J4 Akw;Wk; -4 AIf; fhz;f 
jPh;T 

 
,aw;gpaypy; rpyntf;lh; msTfs;>kw;nwhUntf;lhpd; ];Nfyh; klq;fhf ,Ug;gijf; fhzyhk;. 
 
vLj;Jf;fhl;lhf 

(1) tpirF ma=  ,q;Fepiw‘m’xUNeh;f;Fwp ];Nfyh; kw;Wk; KLf;fk; a xUntf;lh; MFk;. 
,q;Ftpirapd; jpirapNyNanghUs; KLf;fkilfpwJ. 

(2) ce;jk; p  = m v,q;F v vd;gJnghUspd; jpirNtfk;. vdNt ,q;FnghUs; ,aq;Fk; 
jpirapNyNaNeh;f;Nfhl;Lce;jKk; nray;fLfpwJ. 

(3) xUkpd;Gyj;jhy;>kpd;D}l;lKs;sxUJfspd; kPJnray;gLk; tpirF q= E,q;F q 

vd;gJkpd;D}l;lk;>xU ];Nfyh; kw;Wk; kpd;Gyk; E xUntf;lh;. tpirF ,d; 

jpirkpd;D}l;lk; Neh;f;Fwpvdpy; Ed;jpirapYk; kpd;D}l;lk; vjph;f;Fwpvdpy; 

E jpirf;Fvjph;j;jpirapYk; ,Uf;Fk;. 
 
 

2.5.1. ,uz;Lntf;lh;fspd; ];Nfyh; ngUf;fy; (Gs;spg; ngUf;fy;) 
 

tiuaiw 
 

,uz;Lntf;lh;fspd; ];Nfyh; ngUf;fy; (Gs;spg; ngUf;fy;) 
vd;gJ>mt;tpuz;Lntf;lh;fspd; vz;kjpg;Gfs; kw;Wk; mt;tpuz;Lntf;lh;fSf;F 
,ilg;gl;lNfhzj;jpd; nfhird; kjpg;GMfpatw;wpd; ngUf;fy; gyDf;Fr; rkkhFk;. 

 Akw;Wk; B vd;w ,uz;Lntf;lh;fSf;F ,ilg;gl;lNfhzk; vdpy; mtw;wpd; ];Nfyh; 
ngUf;fy; fPo;f;fhZkhWtiuaiwnra;ag;gLfpwJ. 

 A > B  =ABcos ,q;FAkw;Wk; BMfpait Akw;Wk;B ntf;lh;fspd; vz;kjpg;Gfs; MFk;. 
 
gz;Gfs; 
i. ];Nfyh; ngUf;fypd; njhFgad; kjpg;Gvg;NghJk; xU ];Nfyh; MFk;. 

,uz;Lntf;lh;fSf;F ,ilNacs;sNfhzk; FWq;Nfhzk; vdpy; (<90)];Nfyh; 

ngUf;fypd; vz;kjpg;GNeh;FwpAlDk;>tphpNfhzk; vdpy; (90<<180)vjph;FwpAlDk; 
,Uf;Fk;. 

ii. ];Nfyh; ngUf;fy; ghpkhw;Wtpjpf;Fcl;gl;lJ. mjhtJ A + ;B = B + A 

iii. ];Nfyh; ngUf;fy; gq;fPl;Ltpjpf;Fcl;gl;lJ. mjhtJ A .(B +C )= A . B + A .C  
iv. ];Nfyh; ngUf;fypd; gb ,uz;Lntf;lh;fSf;F ,ilg;gl;lNfhzk; 

 
v. ,uz;Lntf;lh;fs; ,izahfcs;sNghJmjhtJ=0vdpy; mtw;wpd; ];Nfyh; ngUf;;fy; 

ngUkk; MFk;. Vnddpy; cos 0=1 

( A . B )ngUkk; =AB  

vi. ,uz;Lntf;lh;fs; xd;Wf;nfhd;Wvjpuhfcs;sNghJmjhtJ=180vdpy; mtw;wpd; 

];Nfyh; ngUf;;fy; rpWkk; MFk;. Vnddpy; cos 180= -1 
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( A . B )rpWkk;= - AB  

vii. ,uz;Lntf;lh;fs; xd;Wf;nfhd;Wnrq;Fj;jhfcs;sNghJ>mjhtJ=90vdpy; mtw;wpd; 

];Nfyh; ngUf;;fy; RopahFk;. Vnddpy; cos 90= 0 
vdNtme;jntf;lh;fis>nrq;Fj;Jntf;lh;fs; (orthogonal vectors)vdmiof;fyhk;. 

viii. xUntf;lh;>mNjntf;lUld; ];Nfyh; ngUf;fy; nra;ag;gl;lhy;>mjw;Fjw;rhh;G ];Nfyh; 

ngUf;fy; vd;Wngah;. ( A )2 = A . A  =AAcosA2. ,q;FNfhzk; =0 

A - ,d; kjpg;G A = A= .A A  

ix. XuyFntf;lh; n̂If; fUJk;NghJ n̂ . n̂ =1x1x cos 0 =1 vLj;Jf;fhl;lhf 

î . î = ĵ . ĵ  = k̂ . k̂  =1 

x. nrq;Fj;JXuyFntf;lh;fisf; fUJk;NghJ ( î , ĵ kw;Wk; k̂  ) 

î . ĵ = ĵ . k̂ = k̂ . î  =1.1 cos 90  = 0 

xi. ntf;lh; $Wfspd; mbg;gilapy; Akw;Wk;B ntf;lh;fspd; ];Nfyh; ngUf;fiyf; 
fPo;f;fz;lthWvOjyhk;. 

 

 
 kw;wmidj;Jg; ngUf;fw;gyd;fSk; RopahFk;. 

 A - ,d; vz; kjpg;G  
 

vLj;Jf;fhl;L 2.7 

nfhLf;fg;gl;l A =2 î +4 ĵ +5 k̂ kw;Wk; B = î +3 ĵ +6 k̂ ntf;lh;fspd; ];Nfyh; ngUf;fy; A , 

B kw;Wk; A , B,d; vz; kjpg;GfisAk; fhz;f. NkYk; nfhLf;fg;gl;l ,t;tpuz;Lntf;lh;fSf;F 
,ilg;gl;lNfhzj;jpd; kjpg;Gvd;d? 
 
jPh;T 

 
 
,uz;Lntf;lh;fSf;Fk; ,ilg;gl;lNfhzk; 
 

 
 
vLj;Jf;fhl;L 2.8 
nfhLf;fg;gl;lntf;lh;fs; xd;Wf;nfhd;Wnrq;Fj;Jntf;lh;fshvdMuha;f. 
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jPh;T 

(i) A , B =8-15 = -7≠0 

vdNt Akw;Wk; B ntf;lh;fs; xd;Wf;nfhd;Wnrq;Fj;Jntf;lh;fs; my;y. 

(i)C . D =10-10=0 

vdNtC kw;Wk; DMfpaitxd;Wf;nfhd;Wnrq;Fj;Jntf;lh;fs; MFk;. 

fPo;f;fhZk; glk; tbtpay; Kiwapy; vt;thWC kw;Wk; Dntf;lh;fs; 
nrq;Fj;Jntf;lh;fs; vd;gijj; njspthff; fhl;LfpwJ. 

   
,aw;gpaypy; F vd;wtpirapdhy; nghUnshd;Wd r njhiyT 
,lg;ngah;r;rpmilAk;NghJ>mt;tpirapdhy; 
nra;ag;gl;lNtiyiagpd;tUkhWtiuaiwnra;ayhk;. 

W = F . d r  

W = F . d r  cos  
tpirapdhy; nra;ag;gl;lNtiyvd;gJtpirntf;lUf;Fk;> ,lg;ngah;r;rpntf;lUf;Fk; 
,ilNaahd ];Nfyh; ngUf;fy; MFk;. Ntiyiag; NghyNtNkYk; gy;NtW ,aw;gpay; 
msTfSk; ];Nfyh; ngUf;fypdhy; tiuaiwnra;ag;gl;Ls;sdvd;gijepidtpy; nfhs;sTk;.  
 

2.5.2. ,uz;Lntf;lh;fspd; ntf;lh; ngUf;fy; 
 

tiuaiw 
 
,uz;Lntf;lh;fspd;>ntf;lh; ngUf;fy; my;yJFWf;FngUf;fy; nra;Ak;NghJfpilf;Fk; 
njhFgad; ntf;lhpd; vz;kjpg;ghdJ>mt;tpUntf;lh;fspd; vz;kjpg;Gfspd; ngUf;fy;gyd; 
kw;Wk; mt;ntf;lh;fSf;F ,ilg;gl;lNfhzj;jpd; ird;kjpg;GMfpatw;wpd; ngUf;fy; gyDf;Fr; 
rkkhFk;. NkYk; tyJifjpUFtpjpmy;yJtyJifngUtpuy; tpjpapd; mbg;gilapy;>njhFgad; 
ntf;lhpd; jpirahdJ. ,uz;Lntf;lh;fspd; jsj;jpw;Fr; nrq;Fj;Jj; jpirapy; ,Uf;Fk;.  

 Akw;Wk;B ; vd;w ,uz;Lntf;lh;fspd; ntf;lh; ngUf;fypdhy; fpilf;Fk; njhFgad; 

ntf;lh;C I fPo;f;fz;lthWFwpg;gplyhk;. 

 C = A x B = (AB sin ) n̂  

 A x B,d; myFntf;lh; n̂d; jpir>mjhtJC d; jpir> Akw;Wk;B ; 

ntf;lh;fspdhyhdjsj;jpw;Fr; nrq;Fj;jhf ,Uf;Fk;. NkYk; tyJifjpUFxd;iw Antf;lhpy; 

,Ue;J (Kjy; ntf;lh;) B ;ntf;liuNehf;fp (,uz;lhtJntf;lh;) mtw;wpd; rpwpaNfhzj;jpd; 

topNaRow;Wk; NghJjpUFKd;NdWk; jpirapy; C ntf;lhpd; jpir ,Uf;Fk;. 
 

ntf;lh; ngUf;fypd; (FWf;Fg; ngUf;fy;) gz;Gfs; 
 

(i) ,uz;Lntf;lh;fspd;>ntf;lh; ngUf;fy; kw;nwhUntf;liuNajUk;. mt;ntf;lhpd; 
ntf;lh; ngUf;fy; (FWf;Fg; ngUf;fy;) 

Akw;WkB ; Mfpatw;wpd; ntf;lh; ngUf;fyp;dhy; A x B fpilf;Fk; %d;whtJ 

ntf;lh; C MdJ.  
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,uz;Lntf;lh;fspd; ntf;lh; ngUf;fy; 

jpir>mt;tpuz;Lntf;lh;fspdhyhdjsj;jpw;Fr; nrq;Fj;jhf ,Uf;Fk;. NkYk; 

Akw;Wk; B ; ntf;lh;fs; xd;Wf;nfhd;Wnrq;Fj;jhf ,Ue;jhYk;> ,y;iynad;whYk; 
njhFgad; ntf;lh; ,t;tpuz;Lntf;lh;fSf;Fk; nrq;Fj;jhf ,Uf;Fk;. 
 

(ii) ,uz;Lntf;lh;fspd; ntf;lh; ngUf;fy; ghpkhw;Wtpjpf;Fcl;glhJmjhtJ 

A x B ≠ B x AMdhy; A x B  = -[ B x A ]NkYk; A x B  =  B x A  = AB sin , 

mjhtJ A x B kw;Wk; B x A,tw;wpd; vz;kjpg;Gfs; rkk;. Mdhy; ,itapuz;Lk; 
vjpnujph;jpirapy; nray;gLk;. 
 

(iii) ,uz;Lntf;lh;fspd; ntf;lh; ngUf;fy; sin =1vd;wepge;jidapy; (=90) ngUk; 
kjpg;igg; ngWk;. mjhtJnfhLf;fg;gl;lntf;lh;fs; nrq;Fj;Jntf;lh;fs; vdpy; 
ntf;lh; ngUf;fy; ngUk; kjpg;igg; ngWk;. 

( A x B )ngUkk; =AB n̂  
 

(iv) ,uz;LRopaw;wntf;lh;fspd>; ntf;lh; ngUf;fy; sin =0, vd;wepge;jidapy; 

(=0my;yJ 180) rpWkkjpg;igg; ngWk;.( A x B )rpWkk; =0. 
mjhtJnfhLf;fg;gl;lntf;lh;fs; xd;Wf;nfhd;W 
,izahfNthmy;yJvjpuhfNthcs;sNghJmtw;wpd; ntf;lh;; ngUf;fy; gyd; 
RopahFk;. 
 

(v) jw;rhh;Gntf;lh; ngUf;fy; mjhtJxUntf;liumNjntf;lUld; FWf;FngUf;fy; 

nra;Ak;NghJmJRopkjpg;igg; ngWk;. mjidRopntf;lh; vd;Wmiof;fyhk;. A x A = 

AA sin  n̂ = 0 ,aw;gpaypy; Ropntf;lh; vspikahfRopvd;NwFwpf;fg;gLfpwJ. 
 

(vi) XuyFntf;lh;fspd; jw;rhh;Gntf;lh; ngUf;fYk; RopahFk;. î x î = ĵ x ĵ  = k̂ x k̂  =0 

 

(vii) tyJ if jpUFtpjpapd;gbnrq;Fj;JXuyFntf;lh;fspd; ntf;lh; ngUf;fy; 
fPo;f;fz;lthWfhzg;gLk;. 

î x ĵ = k̂ , ĵ x k̂ = î kw;Wk; k̂  x î = ĵ  

 
NkYk;>ntf;lh; ngUf;fy; ghpkhw;Wtpjpf;Fcl;glhjjhy;>fPo;f;fhZkhWvOjyhk;. 

ĵ  x î  = - k̂ , k̂ x ĵ =- î kw;Wk; î  x k̂ = - ĵ  

 
(viii) ntf;lh; $W Kiwapy; ,uz;Lntf;lh;fspd; ntf;lh; 

ngUf;fiyfPo;f;fz;lthWfz;lwpayhk;. 
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Fwpg;G: ĵ $wpd; ngUf;fypd; thpirahdJ î th$W kw;Wk; k̂ th$Wfspd; ngUf;fypd; 
thpirapypUe;JkhWgl;Lcs;sijf; ftdpf;fTk;. 
 

(ix) Akw;Wk;B ; vd;w ,uz;Lntf;lh;fis ,izf;fuk; xd;wpd; mLj;jLj;jgf;fq;fshff; 

fUjpdhy;> A x B - d; vz;kjpg;G A x B mt;tpizfuj;jpd; gug;gsitf; nfhLf;Fk;. 
 

,izfuk; xd;wpd; gug;gsT 
 

 xU ,izfuj;ijehk; ,uz;LrkmsTs;sKf;Nfhzkhfg; gphpf;fKbAk;. ntf;lh; 

Akw;Wk;B ; ,U gf;fkhff; nfhz;lxUKf;Nfhzj;jpd; gug;gsTvd;gJ
1

2
 A x B f;Fr; rkkhf 

,Uf;Fk;.  
 

Kf;Nfhzj;jpd; gug;gsT 
 

 ,aw;gpaypy; gad;gLj;jg;gLk; gy;NtWmsTfs; ntf;lh; ngUf;fypd; 
thapyhftiuaiwnra;ag;gLfpd;wd. Fwpg;ghfr; Row;rpapd; tpisTfis>vLj;Jf;fhl;Lk; 
jpUg;Gtpir>Nfhzce;jk; Nghd;wmsTfsitiuaiwnra;Ak; NghJntf;lh; ngUf;fy; 
gad;gLfpwJ. 
 
vLj;Jf;fhl;Lfs;; 

(i) jpUg;Gtpir = r x F ,q;FF vd;gJtpirkw;Wk; r vd;gJnghUspd; epiyntf;lh; 
MFk;. 

(ii) Nfhzce;jk; L = r x p ,q;F p vd;gJNeh;f;Nfhl;Lce;jkhFk;. 

(iii) Neh;f;Nfhl;lj; jpirNtfk; v =  x r ,q;F vd;gJNfhzj;jpirNtfkhFk;. 
 

vLj;Jf;fhl;L 2.9 

 nfhLf;fg;gl;lntf;lh; r =2 î +3 ĵ +5 k̂ kw;Wk; ntf;lh; F =3 î -2 ĵ +4 k̂ Mfpatw;wpd; 

njhFgad; ntf;lh;   = r x F I fhz;f: 
jPh;T 

 
2.5.3. ntf;lh; $Wfspd; gz;Gfs; 

 

 ,uz;Lntf;lh;fs; Akw;Wk;BMfpaitxd;Wf;nfhd;Wrkkhf ,Ug;gpd;>mtw;wpd; $WfSk; 
xd;Wf;nfhd;Wrkkhf ,Uf;Fk;. 

 A = B vd;f. $W Kiwapy; 

  
 
vLj;Jf;fhl;L 2.10 
nfhLf;fg;gl;lntf;lh; rkd;ghLfspd; $Wfisxg;gpLf 

m) F =m a,q;FmxUNeh;f;Fwpvz;  
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M) p = 0  

 
jPh;T 
Neh;T : m) 

 
 
ntf;lh; $Wfisxg;gpLk; NghJ 

 
,J ekf;Fczh;j;JtJ>xUntf;lh; rkd;ghL %d;W ];Nfyh; rkd;ghLfSf;F ,izahdjhFk;. 
Neh;T : M) 

 
ntf;lh; $Wfisxg;gpLk; NghJ 

 
vLj;Jf;fhl;L 2.11 
nfhLf;fg;gl;lntf;lh; rkd;ghl;bypUe;J‘T’ d; kjpg;igf; fhz;f: 

5 ĵ -T ĵ = 6 ĵ +3T ĵ  
jPh;T 
 ntf;lh; $Wfisxg;gpLk;NghJ 

  
vLj;Jf;fhl;L 2.12 

nfhLf;fg;gl;lntf;lh; rkd;ghl;bd; $Wfisxg;gpLf: F 1+ F 2+ F 3 = F 4 
jPh;T 
fhh;Brpad; Ma mr;Rj; njhFg;gpd; mbg;gilapy; nfhLf;fg;gl;lntf;lh; rkd;ghl;ilx,ykw;Wk; z 
$Wfshfg; gFj;Jmjd; $Wfisxg;gplNtz;Lk;. 

 
 

2.6 epiyntf;lh; (POSITION VECTOR) 
 

 ve;jxUFwpg;gpl;lNeuj;jpYk; Jfs; xd;wpd; epiyapidf; Fwpg;ghak; my;yJ Ma mr;Rj; 
njhFg;gpidg; nghUj;JFwpg;gpLk; ntf;lh;>epiyntf;lh; MFk;. 
 P vd;wGs;spapy; cs;sJfs; xd;wpd; epiyntf;lhiufPo;fhZkhWFwpg;gplyhk;. 

 r =x î +y ĵ +z k̂  

,q;Fx,ykw;Wk; zMfpaitepiyntf;lh; rd; $Wfs; MFk;. NkYk; î , ĵ kw;Wk; 

k̂ Mfpaitnrq;Fj;Jmr;Rfshdx,ykw;Wk; zmr;rpy; nray;gLk; nrq;Fj;JXuyFntf;lh;fs; 
MFk;.  
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fhh;Brpad; Ma mr;Rj; njhFg;gpy; cs;sepiyntf;lh; 

vLj;Jf;fhl;L 2.13 
glj;jpy; fhl;lg;gl;Ls;sP,Q,R,SGs;spfspy; cs;sJfs;fspd; epiyntf;lh;fisf; fhz;f 

 
jPh;T 

P Gs;spapy; cs;sJfspd; epiyntf;lh; r p =3 î  

Q  Gs;spapy; cs;sJfspd; epiyntf;lh; r Q =5 î +4 ĵ  

R  Gs;spapy; cs;sJfspd; epiyntf;lh;  r R =-2 î  

S  Gs;spapy; cs;sJfspd; epiyntf;lh r S =3 î - 6 ĵ  
vLj;Jf;fhl;L 2.14 
 njhlf;fj;jpy; Xa;Tepiyapy; cs;skdpjh; xUth; (1) tlf;FNehf;fp 2 kPl;lUk; (2) 
fpof;FNehf;fp 1 kPl;lUk; gpd;G (3) njw;FNehf;fp 5 kPl;lUk; elf;fpwhh;. ,Wjpahf (4) 
Nkw;FNehf;fp 3mele;JXa;Tepiyf;FtUfpwhh;. ,Wjpepiyapy; mk;kdpjhpd; epiyntf;liuf; 
fhz;f. 
 
jPh;T 
glj;jpy; fhl;bAs;sthWNeh;Fwpxmr;irfpof;FjpirahfTk;>Neh;Fwpymr;irtlf;FjpirahfTk; 
fUJf. 

 
gazKbtpy; PGs;spiamile;jkdpjhpd; epiyntf;lh; r =2 î - 3 ĵ MFk;. NkYk; 
,lg;ngah;r;rpapd; jpirnjd; Nkw;FMFk;. 
 

2.7 fle;jnjhiyTkw;Wk; ,lg;ngah;r;rp 
 

fle;jnjhiyT 
nfhLf;fg;gl;lfhy ,ilntspapy; nghUs; fle;Jnrd;wghijapd; nkhj;jePsk; 
fle;jnjhiyTvdg;gLk;. ,J xUNeh;f;Fwp ];Nfyh; msTMFk;. 
 
,lg;ngah;r;rp 
nfhLf;fg;gl;lfhy ,ilntspapy; nghUspd; ,Wjpepiyf;Fk;>mjd; Muk;gepiyf;Fk; 
cs;sNtWghL ,lg;ngah;r;rpvdg;gLk;. NkYk; nghUspd; ,UepiyfSf;F 
,ilNacs;skpff;Fiwe;jnjhiyTvdTk; tiuaiwnra;ayhk;. ,lg;ngah;r;rpapd; 
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jpirahdJnjhlf;fg;Gs;spapypUe;J ,Wjpepiyg; Gs;spiaNehf;fp ,Uf;Fk;. ,J xUntf;lh; 
msthFk;. glj;jpy; ,lg;ngah;r;rpf;Fk;>fle;jnjhiytpw;Fk; cs;sNtWghl;bidj; njspthff; 
fhl;LfpwJ. 

 
,lg;ngah;r;rpkw;Wk; fle;jnjhiyT 

vLj;Jf;fhl;L 2.15 
cq;fs; gs;spf;$lk; cq;fs; tPl;bypUe;J 2kmnjhiytpy; cs;sJvdf;fUJf. 
tPl;bypUe;Jgs;spf;$lj;jpw;Fk;>gpd;dh; khiygs;spf;$lj;jpw;Fk;>gpd;dh; 
khiygs;spf;$lj;jpypUe;JtPl;bw;Fk; tUfpwPh;fs; vdpy;> ,e;epfo;r;rpapy; ePq;fs; 
fle;Jnrd;wnjhiyTkw;Wk; mile;j ,lg;ngah;r;rpvd;d? 
jPh;T: 
 

 
 
,e;jgazj;jpy; mile;j ,lg;ngah;r;rpRop>Vnddpy; Muk;gepiykw;Wk; ,WjpepiyMfpa 
,uz;Lk; xNuGs;spahFk;. Mdhy; fle;jnjhiyT 4kmMFk;. 
 
vLj;Jf;fhl;L 2.16 
xUjlfstPuh; 50mMuKilatl;ltbt XL ghijapy; %d;WKiwRw;wptUfpwhh;. mth; 
fle;jnjhiyTkw;Wk; mile;j ,lg;ngah;r;rpiaf; fhz;f. 
 
jPh;T 

 
JlfstPuh; fle;jnjhiyT 
  = 3xXL ghijapd; Rw;wsT 

  = 3x2x50m = 300 m  
 (my;yJ) 
fle;jnjhiyT= 300x3.14=942m 
jlfstPuh; mile;j ,lg;ngah;r;rpRop>Vnddpy; jlfstPuhpd; njhlf;fepiykw;Wk; 
,WjpepiyMfpaitxNuGs;spapy; cs;sd. 
 

2.7.1. fhh;Brpad; Ma mr;Rj;njhFg;gpy; ,lg;ngah;r;rpntf;lh; 
 

epiyntf;liumbg;gilahff; nfhz;L 
,lg;ngah;r;rpntf;liuvt;thWmikg;gJvd;gJgpd;tUkhWtpsf;fg;gl;Ls;sJ. Jfs; 

xd;Wepiyntf;lh; r 1=x1 î +y1 ĵ +z1 k̂ nfhz;l 

P1Gs;spapypUe;Jepiyntf;lh; r 2=x2 î +y2 ĵ +z2 k̂ nfhz;lP2 Gs;spf;Fefh;fpd;wJvd;f. ,j;Jfspd; 
,lg;ngah;r;rpntf;liufPo;f;fz;lthWvOjyhk;. 

 

 
,lg;ngah;r;rpntf;lh; 

vLj;Jf;fhl;L 2.17 
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glj;jpy; fhl;lg;gl;Ls;sthWJfs; xd;W PGs;spapypUe;JQGs;spf;Fefh;fpd;wJvdpy;>mj;Jfspd; 
,lg;ngah;r;rpntf;lh; kw;Wk; ,lg;ngah;r;rpapd; vz;kjpg;igAk; fhz;f. 
 

 
jPh;T 

,lg;ngah;r;rpntf;lh;  r = r 2 - r 1 

,q;F 

 

,lg;ngah;r;rpntf;lhpd; vz;kjpg;G r = 2 23 1 10+ = myF. 
 

2.8 tifEz;fzpjk; (Differential Calculus) 
 

rhh;Ggw;wpafUj;J (Concept of a function) 
(i) ve;jxU ,aw;gpay; msTk;>fzpjtpaypd; xUrhh;ghf (function) 

Fwpf;fg;gLfpwJ.vLj;Jf;fhl;lhfntg;gepiyT If; fUJNthk;. Rw;Wr;#oypd; ntg;gk; 
ehs; KOtJk; xNurPuhf ,Ug;gjpy;iy. mJez;gfypy; 
mjpfhpf;fTk;>khiyNtisapy; FiwaTk; nra;fpwJ. 

ehk; fUJk; ve;jnthU“t”Neuj;jpYk; ntg;gepiyTxUFwpg;gpl;lkjpg;gpidg; 
ngw;wpUf;Fk;. fzpjtpjpfspd; mbg;gilapy; ,jid‘T(t)’vdf; Fwpg;gplyhk;.NkYk; 
,jid“Neuj;ijr; rhh;e;jntg;gepiy”vdmiof;fyhk;. ,jpypUe;Jehk; 
mwpe;Jnfhs;tJvd;dntdpy; Neuk; “t” nfhLf;fg;gl;lhy; me;jFwpg;gpl;lNeuj;jpy; 
cs;sntg;gepiyiarhh;G‘T(t)’nfhLf;Fk;. ,Nj Nghd;Wxmr;rpd; jpirapy; nry;Yk; 
NgUe;Jxd;wpd; ,af;fj;jpidx(t)vdf; Fwpg;gplyhk;. mjhtJxvd;gJNeuj;ijr; 
rhh;e;jxUrhh;GMFk;. ,q;Fxvd;gJme;jNgUe;jpd; x Ma mr;rpidf; Fwpf;fpwJ. 
 

vLj;Jf;fhl;L 
f(x) = x2vd;wrhh;igf; fUJf. rpyNeuq;fspy; ,jidy=x2vdTk; Fwpg;gplyhk;. 

,q;Fyvd;gJxIr; rhh;e;jkhwp>Mdhy; xvd;gJrhh;gw;wkhwpMFk;. x y; khw;wk; 
Vw;gLk;Nghnjy;yhk; yapYk; khw;wk; Vw;gLk; vd;gij ,J czh;j;JfpwJ.  
 ,aw;gpay; msTxd;wpidr; rhh;Gtbtpy; Fwpg;gpl;lgpd;G>me;jrhh;GNeuj;ijg; 
nghUj;Jvt;thWkhWgLfpwJ (my;yJ) ,aw;gpay; msTrhh;gw;wkhwpfisg; 
nghUj;Jvt;thWkhWgLfpwJvd;gijmwpayhk;. ve;jxU ,aw;gpay; mstpy; Vw;gLk; 
khw;wj;ijAk; gFj;JMuhaEz;fzpjk; (Calculus) vd;wfzpjtpaypd; gphpTgad;gLj;jg;gLfpwJ. 
 y= f(x) vd;gJxUrhh;Gvdpy; x Ig; nghUj;Jy ,d; Kjy; 

tiff;nfOit
dy

dx
vdf;Fwpg;gplyhk;. fzpjtpaypd;gby= f(x) vd;gJx ,d; 

gy;NtWkjpg;GfSf;Fy ,y; Vw;gLk; khw;wj;ijvLj;Jf; fhl;LfpwJ. 
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 fzpjNfhl;ghl;bd;gbtiff;nfO
dy

dx
fPo;f;fz;lthWtiuaiwnra;ag;gLfpwJ. 

 

xRopapidneUq;Fk;NghJ (x→0) 
y

x




milAk; vy;iyia

dy

dx
fhl;LfpwJ.  

 
rhh;gpd; tiff;nfO 

vLj;Jf;fhl;L 2.18  
 y= x2vd;wrhh;gpidf; fUJf. ‘rhh;Gvy;iy’fUj;ijg; gad;gLj;jpx = 2vd;wGs;spapy; 

mjd; tiff;nfO
dy

dx
If; fhz;f. 

jPh;T 
x1= 2kw;Wk;x2= 3vd;w ,uz;LGs;spfisf; fUjpdhy; y1= 4kw;Wk; y2= 9vd;w ,uz;LGs;spfs; 
fpilf;Fk;. 
 

 
 
x1= 2kw;Wk; x2= 2.5 vdpy; y1= 4kw;Wk; y2= (2.5)2=6.25vdf; fpilf;Fk;  
 

 
 
x1= 2kw;Wk; x2= 2.25 vdpy; y1= 4kw;Wk; y2= 5.0625 vdf; fpilf;Fk;. 

,q;Fx=0.25=
1

4
kw;Wky= 1.0625vdNt> 

 
 
x1= 2kw;Wk; x2= 2.1 vdpy; y1= 4kw;Wk; y2= 4.41 vdf; fpilf;Fk;. 

,q;Fx=0.1=
1

10
kw;Wk;y=0.41 
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KbTfs; fPo;f;fz;lthWml;ltizg; gLj;jg;gl;Ls;sd. 
 

 
Nkw;fz;lml;ltizapypUe;Jgpd;tUk; KbTfisg; ngwyhk;.  

• xRopapidneUq;Fk;NghJ
y

x




vz;kjpg;G 4 vd;wvy;iyianeUq;FfpwJ. 

• x = 2 vd;wGs;spapy;>tiff;nfO
dy

dx
=4MFk;. 

• kw;nwhUftdpf;fNtz;bamk;rk; vd;dntdpy;>x→vd;gijx=0vdf; fUjf;$lhJ. 

Vnddpy; x=0 vd;Wgpujpapl;lhy; 
y

x




I tiuaWf;fKbahJ.  

• nghJthfrhh;Gy= x2d; tiff;nfOitf; fPo;f;fz;lthWfhzyhk;. 

•  

 
gpd;tUk; ml;ltiz ,aw;gpaypy; gad;gLj;jg;gLk; rpynghJthdrhh;GfisAk;>mtw;wpd; 
tiff; nfOf;fisAk; fhl;LfpwJ. 

 
,aw;gpaypy;>jpirNtfk;>Ntfk; kw;Wk; KLf;fk; Mfpait Neuk;tIg; nghUj;jtiff;nfOf;fs; 
MFk;. mtw;iwg;gw;wpmLj;jgFjpapy; fhzyhk;. 
 
vLj;Jf;fhl;L 2.19 
nfhLf;fg;gl;lrhh;Gx = A0+ A1t+ A2t2 d; tiff;nfOtpidt I nghWj;Jf; fhz;f. ,q;FA0 , 

A1kw;Wk; A2Mfpaitkhwpypfs; MFk;. 
jPh;T 
,q;Frhh;gw;wkhwp tkw;Wk; rhh;Gilakhwpx MFk;. ekf;Fj; Njitahdtiff;nfO 
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dx/dt = 0+A1+2 A2t  

,uz;lhk; gbtiff;nfO
2

2

d x

dt
=2 A2 MFk;.  

2.9 njhifEz;fzpjk; (Integral Calculus) 
 

 njhifaply; vd;gJgug;gpidf; fz;lwpAk; xUnrayhFk;. 
rpyxOq;fhdtbtq;fSf;Fvspjhfgug;gpidf; fz;lwpayhk;. Mdhy; xOq;fw;wtbtq;fspd; 
gug;gpidmt;thWfhzKbahJ. ,j;jifaNeh;Tfspy; njhifEz;fzpjj;ijg; 
gad;gLj;jpvspikahfgug;gpidf; fhzyhk;. vLj;Jf;fhl;lhfglj;jpy; fhl;lg;gl;Ls;snrt;tfk; 
kw;Wk; xOq;fw;wtisNfhLMfpatw;iwf; fUJf. nrt;tfj;jpd; gug;GA=ePsk; xmfyk;= (b-
a)cvdvspjhff; fz;lwpayhk;. Mdhy; xOq;fw;wtisNfhl;bd; fPNomikAk; 
gug;igmt;thWfhzKbahJ. 
 

    
nrt;tfk; kw;Wk; xOq;fw;wtisNfhl;bd; fPNoVw;gLk; gug;G 
 

f(x)vd;wrhh;ghff; fUjg;gLk; xOq;fw;wtisNfhl;bw;FfPNocs;sgug;gp;idg; glj;jpy; 
fhl;lg;gl;Ls;sJ. nrt;tfg; gl;ilfshfg; gphpj;J>mtw;wpd; $LjiyxOq;fw;wtisNfhl;bw;Ff; 
fPNocs;sgug;gpd; Njhuhakhff; nfhs;syhk;. 
 

 
 
,q;Ff(a) vd;gJx = a vd;wepiyapy; f(x) ,d; kjpg;ghFk;. NkYk;f(x1) vd;gJx = x1vd;wepiyapy; 
f(x) ,d;kjpg;ghFk;. ,t;thNwkw;wkjpg;GfisAk; fhzNtz;Lk;. nrt;tfg;gl;ilfspd; 
vz;zpf;ifmjpfhpf;Fk;NghJ>gug;igmstpLjypd; Jy;ypaj;jd;iknkd;NkYk; mjpfhpf;Fk;. 
 

 
tisNfhl;bw;FfPNocs;sgug;Gnrt;tfg;gl;ilfspd;  

nkhj;jg;gug;gpdhy; Fwpf;fg;gLfpwJ. 
 

tisNfhl;bw;Ff; fPNocs;sgug;gpidNgl;ilfshfg; gFf;Fk;NghJ>tisNfhl;bw;Ff; 
fPNocs;sgug;ig 
 

 
 
vdf; Fwpg;gplyhk;. 
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 nrt;tfg; gl;ilfspd; vz;zpf;if<wpyhkjpg;gpidneUq;Fk;NghJN→mtw;wpd; 
$Ljy;>njhifaplyhfkhWfpwJ. 

 
,e;jj; njhifaply; tisNfhLf(x)f;FfPNocs;snkhj;jg; gug;gpidf; nfhLf;fpwJ. 

 
$LjYf;Fk; njhifaplYf;Fk; cs;snjhlh;G 

 
vLj;Jf;fhl;Lfs;: 
nghUnshd;WaGs;spapypUe;JbGs;spf;FxUghpkhz ,af;fj;jpy; efUk;NghJtpirf(x) My; 
nra;ag;gl;lNtiyiafPo;f;fz;lthWFwpg;gplyhk;. 

 
(,q;F ];Nfyh; ngUf;fy; mtrpakpy;iy. Vnddpy; nghUs; xu;ghpkhz 
,af;fj;ijNkw;nfhs;fpwJ) 
1) tpirapdhy; nra;ag;gl;lNtiy>tpir-,lg;ngah;r;rptisNfhl;bw;FfPNocs;sgug;gpw;Fr; rkk;. 

 
tpirapdhy; nra;ag;gl;lNtiy 

2) t=0 kw;Wk; t= t1vd;wrpwpafhy ,ilntspapy; tpirapdhy; Vw;gl;lfzj;jhf;ifnjhifaply; 
%yk; fzf;fplyhk;. 
 

fzj;jhf;FI = 
1

0

t

 Fdt 

tpirr; rhh;GF(t) kw;Wk; Neuk; (t)tiuglj;jpd; gug;G>fzj;jhf;fpw;Fr; rkk;.  
 

tpirapdhy; Vw;gLk; fzj;jhf;F 
ruhrhpj; jpirNtfk; 
njhlf;fj;jpy; Pvd;wGs;spapy; cs;sJfs; xd;iwf; fUJf. mjd; epiyntf;lh; 

r 1MFk;.tvd;wrpwpafhy ,ilntspapy; mj;Jfs; Qvd;wGs;spiamilfpwJ. Mjd; 

epiyntf;lh; r 2 MFk;Jfspd; ,lg;ngah;r;rpntf;lh; r = r 2  - r 1,lg;ngah;r;rpntf;lh; kw;Wk; 
mjw;fhdfhy ,ilntspMfpatw;wpd; tpfpjk; ruhrhpjpirNtfj;jpidf; nfhLf;Fk;.  

avg

r
v

t


=


 

,J xUntf;lh; msthFk;. ruhrhpj; jpitNtfj;jpd; jpir> ,lg;ngah;r;rpntf;lhpd; 

jpirapy; ( r ) mikAk;. 
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ruhrhpj; jpirNtfk; 

ruhrhpNtfk; 
 
Jfs;fle;Jnrd;wghijapd; nkhj;jePsj;jpw;Fk;>vLj;Jf;nfhz;lfhy ,ilntspf;Fk; 
cs;sjfT>ruhrhpNtfkhFk;. 
ruhrhpNtfk; =ghijapd; nkhj;jePsk; /nkhj;j Neuk; 
vLj;Jf;fhl;L 2.20 
glj;jpy; cs;sthWnghUnshd;WOGs;spapypUe;JPGs;spf;F 5 tpdhbapy; fle;Jnry;fpwJ. 
mg;nghUspd; ruhrhpj; jpirNtfk; kw;Wk; ruhrhpNtfk; Mfpatw;iwfhz;f: 
 

 

 
ruhrhpj; jpirNtfk; Neh;f;Fwpxmr;Rjpirapy; cs;sJ. 

ruhrhpNtfk; = 
ghijapd; nkhj; j esP k;

nkhj; j Neuk;
 

 
,q;FruhrhpNtfk;>ruhrhpj; jpirNtfj;ijtplmjpfk; vd;gijg; Ghpe;Jnfhs;sNtz;Lk;. 
 
cldbj; jpirNtfk; (my;yJ) jpirNtfk;. 
 
tNeuj;jpy; ,Uf;Fk; cldbj; jpirNtfk; my;yJvspikahftNeuj;jpy; jpirNtfk; 

vd;gJt→0.vd;wepge;jidapy; fpilf;fg;ngWk; ruhrhpj; jpirNtfk; MFk;. 
 NkYk; jpirNtfk; vd;gJNeuj;ijg; nghUj;Jepiyntf;lh; khWk; tPjkhFk;. ,J 
xUntf;lh; msthFk;. 

 
ntf;lh; $WKiwapy; Jfs; xd;wpd; jpirNtfk; 
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jpirNtfj;jpd; vz;kjpg;GNtfk; vdg;gLk; mjid v vdFwpg;gplyhk;. 

 
Ntfk; vg;NghJk; xUNeh;f;Fwp ];Nfyh; MFk;. Ntfj;jpd; myFm s-1MFk;. 
 
vLj;Jf;fhl;L 2.21 

Jfnshd;wpd; epiyntf;lh; r =2 t î +3 t2 ĵ -5 k̂  

m) tvd;wve;jnthUNeuj;jpYk; cs;sjpirNtfk; kw;Wk; Ntfj;jpidf; fzf;fpLf: 
M) t= 2 tpdhbvd;wNeuj;jpy; cs;sjpirNtfk; kw;Wk; Ntfj;jpidf; fzf;fpLf 
jPh;T: 

jpirNtfk; v =
d r

dt
=2 î +6t ĵ  

v(t)= 2 22 (6 )t+ ms-1 

t=2 tpdhbapy; Jfspd; jpirNtfk; v (2s)=2 î +12 ĵ  

t=2 tpdhbapy; Jfspd; jpirNtfk; 

 
JfshdJx,yjpirfspy; jpirNtfj;jpd; $Wfisg; ngw;Ws;sJzjpirapy; epiyntf;lh; (-5) 
vd;wkhwhjkjpg;gpidg; ngw;Ws;sJ. ,J Neuj;ijr; rh;e;jjy;y. vdNtz- jpirapy; 
jpirNtfj;jpd; $W RopahFk;. 
 
vLj;Jf;fhl;L 2.22 
A,Bkw;Wk; Cvd;w %d;WJfs;fspd; jpirNtfq;fs; fPNonfhLf;fg;gl;Ls;sd. ,tw;Ws; ve;jj; 
Jfs; mjpfNtfj;jpy; nry;Yk;. 

 
jPh;T: 
ehk; mwpe;jgbNtfk; vd;gJ>jpirNtfj;jpd; vz;kjpg;GMFk;. vdNt> 
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vLj;Jf;fhl;L 2.23 

,uz;Lfhh;fspy; xd;W v 1 =10 ms-1 vd;wjpirNtfj;jpy; fpof;fhfTk; kw;nwhd;W 

v 2 =10 ms-1vd;wjpirNtfj;jpy; Nkw;fhfTk; nry;fpd;wd. mtw;wpd; Ntfq;fisf; fzf;fpLf. 
 
jPh;T 
,uz;Lfhh;fSk; ntt;Ntwhdjpirapy; xNuvz;kjpg;GilajpirNtfj;jpy; nry;fpd;wd. vdNt 
,uz;Lfhh;fSk; ntt;NtWjpirNtfj;jpy; nry;fpd;wdvdf; fUjyhk;. Mdhy; jpirNtfj;jpd; 
vz;kjpg;GNtfk; MFk;. ,jw;Fj; jpir ,y;iy. vdNt ,uz;Lfhh;fSk; ntt;NtWjpirfspy; 
nrd;whYk; rkNtfj;jpy; nry;fpd;wdvd;gijmwpayhk;. 

 
Ntfk; fhl;Lk; fUtp 

ce;jk;  
Jfs; xd;wpd; Neh;f;Nfhl;Lce;jk; my;yJce;jk; vd;gjmj;Jfspd; epiwf;Fk;>mjd; 
jpirNtfj;jpw;Fk; cs;sngUf;fw;gyd; MFk;. ,jidvdf; Fwpg;gplyhk;. ,J xUntf;lh; 

msTMFk;. p  = m v . 
jpirNtfj;jpd; jpirapNyNace;jj;jpd; jpirAk; ,Uf;Fk;. ce;jj;jpd; vz;kjpg;GJfspd; 

epiwkw;Wk; Ntfj;jpd; ngUf;fy; gyDf;Fr; rkk;. p= mv 

$WKiwapy; ce;jj;jpid gpd; tUkhWFwpg;gplyhk;.  
,q;F 
Px =ce;jj;jpd; x -$W> ,J mvxf;Fr; rkk; 
Py =ce;jj;jpd; y -$W> ,J mvyf;Fr; rkk; 
Pz =ce;jj;jpd; z -$W> ,J mvzf;Fr; rkk; 

epA+l;ld; tpjpfspy; ce;jj;jpd; gq;FkpfKf;fpakhdjhFk;. gpd;tUk; 
vLj;Jf;fhl;bypUe;Jce;jj;jpd; ,aw;gpay; Kf;fpaj;Jtj;jpidmwpayhk;. 
 xUtz;zj;Jg;G+r;rprpwpafy; Mfpa ,uz;Lk; 5ms-1vd;wjpirNtfj;jpy; cq;fs; 
kPJNkhJfpwJvd;f. Nkhjypd; tpisTfs; ,uz;Lk; rkkhf ,Ug;gjpy;iy. Vnddpy; 
tpisTjpirNtfj;jpidkl;Lk; nghUj;jjpy;iy. epiwiaAk; nghUj;jJ. 
 rpwpafy;ypd; epiw>tz;zj;Jg;G+r;rpapd; epiwiatplmjpfk;. vdNtrpwpafy;ypd; ce;jk; 
tz;zj;Jg; G+r;rpapd; ce;jj;ijtplmjpfk;. MfNt ,af;fj;jpy; cs;snghUspd; 
epiyiatpsf;Ftjpy; ce;jj;jpd; gq;FkpfmjpfkhFk;.  
 ce;jj;jpd; myFkg m s-1MFk;. 
 
vLj;Jf;fhl;L 2.24 
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10gkw;Wk; 1kgepiwnfhz;l ,uz;LnghUl;fs; 10 ms-1 vd;wxNuNtfj;jpy; nry;fpd;wd. mtw;wpd; 
ce;jq;fspd; vz;kjpg;igf; fhz;f. 
jPh;T 
p = mv vd;f.  
10gepiwAilanghUspd; ce;jk;. 
P=0.01x10=0.1 kg ms-1 

1kg epiwAilanghUspd; ce;jk;. 
P=1x10=10 kg ms-1 
,uz;Lk; xNuNtfj;jpy; nrd;whYk; fdkhdnghUspd; ce;jk;>NyrhdnghUspd; ce;jj;ijtpl 
100 klq;Fmjpfk; vd;gij ,e;jvLj;Jf;fhl;bypUe;Jmwpayhk;. 
 

2.10 xUghpkhz ,af;fk; 
2.10.1 ruhrhpj; jpirNtfk; 
 
 Jfnshd;WxUghpkhzj;jpy; ,aq;FfpwJvd;f. vLj;Jf;fhl;lhfxjpirapy; 
,aq;FfpwJvd;WvLj;Jf;nfhz;lhy; mj;Jfspd; ruhrhpj; jpirNtfk;  

 
ruhrhpj; jpirNtfk; xUntf;lh; msthFk;. Mdhy; xUghpkhzj;jpy; ekf;F ,uz;Ljpirfs; 
kl;LNkrhj;jpak; (Neh;f;Fwpkw;Wk; vjph;f;Fwpxjpir)vdNtjpirapiff; Fwpf;fNeh;f;Fwpkw;Wk; 
vjph;f;Fwp ,uz;bidAk; gad;gLj;jyhk;. 
 cldbj; jpirNtfk; my;yJjpirNtfj;jpidg; gpd;tUkhWtiuaWf;fyhk;. 

 
 tiuglKiwapy; Jfspd; ,lg;ngah;r;rp Neuk; tiuglj;jpd; rha;T>Jfspd; 
jpirNtfj;jpidf; nfhLf;Fk;. mNjNeuj;jpy; Jfspd; jpirntfk;- Neuk; tiuglj;jpd; 
tisNfhl;bw;FfPNocs;sgug;G ,lg;ngah;;r;rpkw;Wk; fle;jnjhiytpidf; nfhLf;Fk;. mjidg; 
gpdtUkhWtpsf;fyhk;. 

 ehkwpe;jgb>jpirNtfk; =
dx

dt
 = v 

vdNtdx= vdtvdvOjyhk;. 

,uz;Lgf;fKk; njhifg;gLj;j
2

1

x

x

  d x=  
2

1

t

t

 v dt vdf;fpilf;Fk;. 

Kw;gFjpapy; $wg;gl;lgbnjhifaply; vd;gJtisNfhl;bw;FfPNocs;sgug;gpidf; 

fhz;gjw;Fr; rkk;. vdNt
2

1

t

t

 v dt vd;wgjk; jpirNtfk;>fhyj;jpd; 

rhh;ghfcs;sNghJVw;gLk;tisNfhl;bw;FfPNocs;sgug;gpidf; Fwpf;fpwJ.  
,lJifg; gf;fKs;snjhifaply; t1Neuj;jpypUe;Jt 2Neuj;jpy;Jfs; mile;j 

,lg;ngah;r;rpiaf; Fwpf;fpwJ. jpirNtfk;  
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jpirNtfk; - Neuk; tiuglj;jpy; ,lg;ngah;r;rp 

 
2.10.1 xUghpkhzkw;Wk; ,Ughpkhz ,af;fj;jpy; rhh;Gj; jpirNtfk; 

 
 A kw;Wk; Bvd;w ,uz;LnghUl;fs; ntt;NtWjpirNtfq;fspy; nry;fpd;wdvd;f. B 
nghUisg; nghUj;JAnghUspd; jpirNtfk; vd;gJBnghUisg; nghUj;JAnghUspd; rhh;Gj; 
jpirNtfk; vdg;gLk;. 
 
Neh;T -1 
A,Bvd;w ,uz;LnghUs;fs; glj;jpy; cs;sthWVA kw;Wk; VBvd;wrPuhdjpirNtfq;fspy; 
Neh;f;Nfhl;Lg;ghijapy; jiuiag; nghUj;JxNujpirapy; nry;fpd;wd.  

AV , BV  

B nghUisg; nghUj;JAnghUspd; rhh;Gj;jpirNtfk; ABV = AV - BV  

A nghUisg; nghUj;JBnghUspd; rhh;Gj;jpirNtfk;  BAV = BV - AV  

 vdNt> ,uz;LnghUl;fs; xNujpirapy; ,aq;Fk; NghJ. xUnghUisg; 
nghUj;Jkw;nwhd;wpd; rhh;Gj;jpirNtfj;jpd; vz;kjpg;G> ,t;tpuz;LnghUs;fspd; 
jpirNtfq;fspd; vz; kjpg;Gfspd; NtWghl;bw;Fr; rkkhFk;. 
 
 
vLj;Jf;fhl;L 2.26 
 A kw;Wk; Bvd;w ,uz;Lfhh;fs; ,izahdghijapy; xNujpirapy; jiuiag; 
nghUj;JrPuhdjpirNtfj;jpy; nry;fpd;wd. A kw;Wk; Bfhh;fspd; jpirNtfq;fs; KiwNa 35km 
h-1kw;Wk; 40 km h-1fpof;fhfnry;fpd;wd. Afhhpidg; nghUj;JBfhhpd; rhh;Gj; jpirNtfk; 
vd;d? 
 
jPh;T 

Afhhpidg; nghUj;JB fhhpd; rhh;Gj; jpirNtfk; v BA = v B - v A = 5 km h-1fpof;Fjpirapy;  
,Nj Nghd;WBfhhpidg; nghUj;JAfhhpd; rhh;Gj; jpirNtfk; 

v AB = v A- v B= 5 km h-1Nkw;Fj;jpirapy; A fhhpy; cs;sgazpf;FBfhuhdJfpof;FNehf;fp5km h-

1vd;wjpirNtfj;jpy; nry;tJNghd;WNjhd;Wk;. Bfhhpy; cs;sgazpf;FA 
fhuhdJNkw;FNehf;fp5km h-1vd;wjpirNtfj;jpy; nry;tJNghd;WNjhd;Wk;. 
 
Neh;T– 2 
A, B vd;w ,uz;LnghUl;fs; VAkw;Wk; VBvd;wrPuhdjpirNtfq;fspy; xd;Wf;nfhd;Wvjph; 
jpirapy; Neuhdghijapy; nry;fpd;wd. 
 

 
BnghUisg; nghUj;JA nghUspd; rhh;Gj; jpirNtfk; 
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AnghUisg; nghUj;JB nghUspd; rhh;Gj; jpirNtfk; 

 
vdNt ,uz;LnghUl;fs; xd;Wf;nfhd;Wvjph; jpirapy; ,aq;Fk; NghJ>xUnghUisg; 
nghUj;Jkw;nwhUnghUspd; rhh;Gj; jpirNtfkhdJ> ,uz;LnghUl;fspd; jpirNtfq;fspd; vz; 
kjpg;Gfspd; $LjYf;Fr; rkkhFk;. 
 
Neh;T– 3 

v A kw;Wk; v BjpirNtfj;jpy; ,uz;LnghUl;fs; Nfhzj;jpy; ,aq;Fk; NghJ. BnghUisg; 

nghUj;JAnghUspd; rhh;Gj; jpirNtfk; v AB  = v A - v B 
rhh;Gj; jpirNtfj;jpd; vz;kjpg;Gkw;Wk; jpirfPo;fz;lthWtoq;fg;gLfpwJ. 

 
(,q;Fvd;gJ v AB  kw;Wk; v Bf;F ,ilg;gl;lNfhzkhFk;.) 

(m) ,U nghUl;fSk; Neuhd ,izg; ghijapy; xNujpirapy; ,aq;Fk;NghJ=0vdNt> 
 VAB = ( VA- VB) NkYk; VAB ,d; jpirVA ,d; jpirapy; ,Uf;Fk;> ,Nj Nghd;W 
 VBA = ( VB- VA) NkYk; VBA ,d; jpirVB ,d; jpirapy; ,Uf;Fk;> 
(M) ,U nghUl;fSk; Neuhd ,izg; ghijapy; xd;Wf; nfhd;Wvjph;j;jpirapy; ,aq;Fk; 
NghJ= 180vdNt> 

VAB = ( VA+ VB)NkYk; ,jd; jpirVA ,d; jpirapy; ,Uf;Fk;> 
,Nj Nghd;W 

VBA = (VB+VA)NkYk; ,jd; jpirVB ,d; jpirapy; ,Uf;Fk;> 

(,) ,U nghUl;fSk; xd;Wf;nfhd;Wnrq;Fj;jhfnry;Yk; NghJ= 90BnghUisg; 
nghUj;JAnghUspd; rhh;Gj; jpirNtfj;jpd; vz;kjpg;G 

 
 

kioiag; nghUj;JFilapd; Nfhzk; 
 

(<) Fil gpbj;jgbfpilj;jsg; ghijapy; ele;Jnry;Yk; kdpjhpd; jpirNtfk; V M vd;f. 

mthpd; kPJnrq;Fj;jhfV RjpirNtfj;jpy; kionghopfpwJvdpy; kdpjiug; nghUj;Jkioapd; 

rhh;Gj; jpirNtfk;V RM=V R−V M 

NkYk;V RM ,d; vz;kjpg;G kw;Wk; nrq;Fj;Jmr;irg; nghWj;J 

jpir= tan -1 M

R

V

V

 
 
 

 

 kioapypUe;Jjd;idg; ghjfhj;Jf; nfhs;skdpjh; nrq;Fj;Jmr;irg; 
nghWj;JNfhzj;jpy; Filapidrha;j;Jg; gpbf;fNtz;Lk;.  
 
vLj;Jf;fhl;L 2.27 
Akw;Wk; Bvd;w ,uz;Luapy; tz;bfs; ,izahd ,uapy; ghijapy; xd;Wf;nfhd;Wvjph; 
jpirapy; nry;fpd;wd. ,uapy; tz;bA d; jpirNtfk; fpof;FNehf;fp 40km h-1kw;Wk; ,uapy; 
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tz;bB d; jpirNtfk; Nkw;FNehf;fp40km h-1,uapy; tz;bfspd; rhh;Gj; jpirNtfq;fisf; 
fhz;f. 
 
jPh;T 
,uapy; tz;bB Ig; nghUj;J> ,uapy; tz;bA d; rhh;Gj; jpirNtfk;> 
 VAB= 80km h-1fpof;FNehf;fp>mjhtJ ,uapy; tz;bB y; cs;sgazpf;F ,uapy; 
tz;bAfpof;FNehf;fp80km h-1jpirNtfj;jpy; nry;tJNghd;WNjhd;Wk;. 
 ,uapy; tz;bA Ig; nghUj;J> ,uapy; tz;bB d; rhh;Gj; jpirNtfk; 
 VBA= 80km h-1Nkw;FNehf;fp>mjhtJ ,uapy; tz;bA y; cs;sgazpf;F 
,uapy;tz;bBNkw;FNehf;fp80km h-1 jpirNtfj;jpy; nry;tJNghd;WNjhd;Wk;. 
 
vLj;Jf;fhl;L 2.28 
Akw;Wk; Bvd;w ,uz;L ,uapy; tz;bfs; ,izahd ,uapy; ghijapy; xNujpirapy; 
fpof;FNehf;fp 50km h-1vd;wjpirNtfj;jpy; nry;fpd;wd. ,uapy; tz;bfspd; rhh;Gj; 
jpirNtfq;fisf; fhz;f. 
 
jPh;T 
,uapy; tz;bAitg; nghUj;J ,uapy; tz;bB d; rhh;Gj; jpirNtfk;> 
VBA = VB- VA 
 =  50km h-1+ (-50)km h-1 

=  0km h-1  
 ,t;thNw> ,uapy; tz;bB Ig; nghUj;J ,uapy; tz;bA d; rhh;Gj; 
jpirNtfk;VABRopahFk;.  
 vdNt ,e;j ,U ,uapy; tz;bAk; xd;Wkw;nwhd;iwg; nghUj;JXa;Tepiyapy; 
,Ug;gJNghd;WNjhd;Wk;. 
 
vLj;Jf;fhl;L 2.29 
36 km h-1 Ntfj;jpy; nry;Yk; ,uapy; tz;bapd; [d;dy; Xuk; mkh;e;jpUf;Fk; rpWtd;>vjph; 

jpirapy;18 km h-1 Ntfj;jpy; nry;Yk; 90 mePsKs;s ,uapiyvt;tsTNeuj;jpw;Fg; 
ghh;f;fKbAk;. 
 
jPh;T 
rpWtidg; nghUj;Jvjph;jpirapy; nry;Yk; ,uapy; tz;bapd; rhh;Gj; jpirNtfk; 
= (36+18)  km h-1 =  54 km h-1 

  = 54x
5

18
m s-1 = 15m s-1 

rpWtd; vjph; jpirapy; nry;Yk; ,uapy; tz;biaKOtJk; ghh;g;gjw;fhdNeuj;jpidf; 
fzf;fplNtz;Lk;. 

15 =
90

t
 (my;yJ) t = 

90

15
 = 6s 

 
vLj;Jf;fhl;L; 2.30 
 Mw;WePNuhl;lj;jpd; jpirapy; ePe;Jk; ePr;ry; tPuhpd; jpirNtfk; 12 km h-

1Mw;WePNuhl;lj;jpd; jpirf;Fvjph;jpirapy; mthpd; ePr;ry; jpirNtfk; 6 km h-1vdpy; 
mikjpepiyapy; ,Uf;Fk; ePhpidg; nghUj;JePr;ry; tPuhpd; Ntfj;ijAk; kw;Wk; 
Mw;WePNuhl;lj;jpd; jpirNtfj;ijAk; fhz;f 
 
jPh;T: 
jiuiag; nghUj;JePr;ry; tPuh; kw;Wk; Mw;WePNuhl;lj;jpd; jpirNtfq;fs; KiwNavskw;Wk; 
vrvd;f 
vs   + vr = 12   (1) 
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kw;Wk;  
vs   - vr = 6   (2) 
 
,uz;Lrkd;ghLfisAk; $l;Lk; NghJ> 
2 vs     = 12 + 6 = 18 km h-1 (my;yJ)  
vs= 9 km h-1   
rkd;ghL (1) y; ,Ue;J 
9 + vr= 12 (my;yJ) vr  =  3 km h-1 ePr;ry; tPuh; Mw;WePNuhl;lk; gha;e;Jnfhz;bUf;Fk; 
mNjjpirapy; ePe;Jk; NghJmthpd; njhFgad; jpirNtfk; 12 km h-1 

 

KLf;fptplg;gl;l ,af;fk;: 
 
rPuw;w ,af;fj;jpy; cs;snghUspd; jpirNtfk; xt;nthUNeuj;jpYk; khw;wkile;Jnfhz;Nl 
,Uf;Fk;. mjhtJjpirNtfk; Neuj;ijg; nghUj;Jkhw;wkile;Jnfhz;Nl ,Uf;Fk;. 
,t;tifahd ,af;fj;jpw;FKLf;fptplg;gl;l ,af;fk; vd;Wngah;. 

i) KLf;fptplg;gl;l ,af;fj;jpy; XuyFNeuj;jpy; khw;wkile;jnghUspd; jpirNtfk; rkkhf 
(khwpypahf) ,Ug;gpd;>mg;nghUs; rPuhfKLf;fptplg;gl;l ,af;fj;jpy; cs;sJvdf; 
fUjyhk;. 

ii) XuyFNeuj;jpy; khw;wkile;jnghUspd; jpirNtfk; ntt;NtWNeuj;jpy; ntt;Ntwhf 
,Ug;gpd; mg;nghUs; rPuw;wKLf;fptplg;gl;l ,af;fj;jpy; cs;sJvdf;fUjyhk;. 
 

ruhrhpKLf;fk;: 

t = (t2 – t1) fhy ,ilntspapy; jpirNtfk; V 1 ypUe;JV 2 f;Fkhw;wkile;jnghUspd; 

ruhrhpKLf;fj;ij>jpirNtfkhWghLkw;Wk; vLj;Jf;nfhz;lfhy ,ilntspt=(t2–t1) ,tw;wpd; 
jfTvdtiuaiwnra;ayhk;. 

 
ruhrhpKLf;fk; xUntf;lh; msthFk;. mjd; jpirV d; jpirapy; ,Uf;Fk;. 
 
cldbKLf;fk;: 
nghJthfruhrhpKLf;fk;> KO fhy ,ilntspapy; nghUspd; jpirNtfj;jpy; Vw;gLk; 
khWghl;ilf; nfhLf;Fk;. Mdhy; ,J xUFwpg;gpl;lfzNeuj;jpy; (t) jpirNtfj;jpy; 
Vw;gl;lkhw;wj;ijf; nfhLf;fhJ. 
 tRopianeUq;Fk; NghJ>Neuj;ijg; nghUj;JjpirNtfj;jpy; 
Vw;gl;lkhWghLcldbKLf;fk; my;yJKLf;fk; vdmiof;fg;gLfpwJ. 
 

KLf;fk;  
 
 NtWtifapy; $wpd;> t Neuj;jpy; nghUspd; KLf;fkhdJme;Neuj;jpy; 
Vw;gl;ljpirNtfkhWghl;bw;Fr; rkkhFk;. 

(i) KLf;fk; xUntf;lh; msTMFk;. ,jd; SImyFms-2ghpkhztha;g;ghLML1T-2 
(ii) jpirNtfk; mjpfhpf;Fk; NghJVw;gLk; KLf;fj;ijNeh;f;FwpKLf;fk; vdTk; 

jpirNtfk; FiwAk;NghJVw;gLk; KLf;fj;ijvjph;f;FwpKLf;fk; vdTk; 
miof;fpNwhk;. ,jidvjph;KLf;fk; vd;Wk; miof;fyhk;. $W Kiwapy; 
KLf;fj;jpidfPo;f;fz;lthWvOjyhk;. ,jpypUe;J> 
 

 
vdNt> 
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vdmwpayhk;. ,itfs; cldbKLf;fj;jpd; $Wfs; MFk;. 
 jpirNtfj;jpd; midj;J $WfSk;>mjw;Fj; njhlh;Gila Ma mr;Rf; $Wfspd; 
tiff;nfOf;fshFk;. ,Nj Nghd;WKLf;fntf;lh;ax, aykw;Wk; 
azMfpatw;iwfPo;f;fz;lthWvOjyhk;.  

 
 vdNt>KLf;fntf;lh; aI fPo;f;fz;lthWk; vOjyhk;.  

 
 Nkw;fz;lnjhlh;gpypUe;JKLf;fk; epiyntf;lhpd; Neuj;ijg; nghUj;j ,uz;lhk; 
tiff;nfOvd;Wmwpayhk;. 
 tiuglKiwapy; KLf;fk; vd;gJjpirNtfk; - Neuk; tiuglj;jpd; rha;TMFk;.  
 NkYk; tiuglKiwapy; KLf;fk; - Neuk; tiuglk; nfhLf;fg;gl;bUg;gpd; 
tisNfhl;bw;FfPNocs;sgug;GjpirNtfj;ijf; nfhLf;Fk;.  
dv

dt
= a  ,jpypUe;Jdv = adtvdvOjyhk;. 

vdNtv= 
2

1

t

t

adt  

 ,q;Ft1kw;Wk; t2njhlf;fkw;Wk; ,WjpNeuj;ijf; Fwpf;fpwJ. 
 
vLj;Jf;fhl;L 2.31 
xmr;Rj; jpirapy; ,aq;Fk; Jfnshd;wpd; jpirNtfk; - Neuk; tiuglk; nghLf;fg;gl;Ls;sJ. 
mjpypUe;JfPo;f;fz;ltw;iwf; fhz;f. 

 
 
m) 0 Kjy; 55 tpdhbfhy ,ilntspapy; Jfspd; ,af;fj;jpidtpsf;fTk;. 
M) 0 Kjy; 40 tpdhbfhy ,ilntspapy; Jfs; fle;jnjhiyTkw;Wk; Jfspd;  
   ,lg;ngah;r;rpiaf; fzf;fplTk;. 
,) t =5 tpdhbkw;Wk; t=20 tpdhbapy; Jfspd; KLf;fj;jpidf; fzf;fplTk;. 
jPh;T: 
m) OKjy; Atiu (0 tpdhbKjy; 10 tpdhbtiu) 

t = 0 tpdhbapy; Jfspd; jpirNtfk; Ropmjd; gpd;GJfs; Neh;f;FwpjpirNtfj;ijg; ngWk;. 
vdNtJfs; Neh;f;Fwpxjpirapy; ,aq;Fk;. 0 tpdhbapypUe;J 10 tpdhbtiutisNfhl;bd; 

rha;T(
dv

dt
) Neh;f;FwpMFk;. ,J Jfspd; Neh;f;FwpKLf;fj;jpidf; fhl;LfpwJ. NkYk; 0 

tpdhbapypUe;J 10 tpdhbtiuJfspd; jpirNtfk; mjpfhpg;gijf; fhzyhk;. 
 
AKjy; Btiu: (10 tpdhbapypUe;J 15 tpdhbtiu)  



 

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

10 tpdhbKjy; 15 tpdhbtiu 60 ms-1vd;wkhwhjjpirNtfj;jpy; Jfs; cs;sJ. ,J Jfspd; 
RopKLf;fj;jpidf; fhl;LfpwJ. NkYk; Jfs; njhlh;e;JNeh;f;Fwpjpirapy; ,aq;Ftij ,J 
fhl;LfpwJ. 
 
BKjy; Ctiu ( 15 tpdhbapypUe;J 30 tpdhbtiu) 
15 tpdhbapypUe;J 30 tpdhbtiutisNfhl;bd; rha;Tvjph;f;FwpMFk;. ,J 15 tpdhbapypUe;J 
30 tpdhbtiuJfspd; jpirNtfk; Fiwtijf; fhl;LfpwJ. ,Ug;gpDk; Jfs; 
Neh;f;Fwpxmr;RjpirapNyNanjhlh;e;J ,aq;Ffpd;wJ. 30 tpdhbapy; Jfspd; jpirNtfk; 
RopahfpwJ. Jfs; Neh;f;Fwpxjpirapy; ngUk; J}uj;ijf; fle;Jgpd;Gfz Neu 
Xa;tpidmilfpwJ.  
 
CapypUe;JDtiu ( 30 tpdhbapypUe;J 40 tpdhbtiu) 
30 tpdhbapypUe;J 40 tpdhbtiuJfs; vjph;f;FwpjpirNtfj;jpidmilAk;. ,J Jfs; 
vjph;f;Fwp x mr;Rjpirapy; ,aq;fj; njhlq;Ftijf; fhl;LfpwJ. jpirNtfj;jpd; vz;kjpg;G 
40ms-1vd;wngUkjpg;gpidmilfpwJ.  
 
DapypUe;JEtiu ( 40 tpdhbapypUe;J 55 tpdhbtiu) 
40 tpdhbapypUe;J 55 tpdhbtiujpirNtfk; vjph;f;Fwpapy; jhd; ,Uf;fpwJ. 
mJkl;Lkpd;wpFiwaj; njhlq;FfpwJ. t =55 tpdhbapy; Jfspd; jpirNtfk; 
Ropapidmile;JJfs; Xa;Tepiyf;FtUk;. 
 
M) 0 Kjy; 40 tpdhbtiunfhLf;fg;gl;ltisNfhl;bd; fPNocs;sgug;GJfspd; 
,lg;ngah;r;rpiaf; nfhLf;Fk;. ,q;FOKjy; Ctiucs;sgug;GJfs; Neh;f;Fwpx jpirapy; 
mile;j ,lg;ngah;r;rpiaAk;>CKjy; Dcs;sgug;GJfs; vjph;f;Fwpxjpirapy; mile;j 
,lg;ngah;r;rpiaak; nfhLf;Fk;.  

0 tpdhbKjy; 10 tpdhbtiuJfs; mile;j ,lg;ngah;r;rp = 
1

2
x10x60 = 300 m 

10 tpdhbKjy; 15 tpdhbtiuJfs; mile;j ,lg;ngah;r;rp= 60x5 = 300 m 

15 tpdhbKjy; 30 tpdhbtiuJfs; mile;j ,lg;ngah;r;rp= 
1

2
x15x60 = 450 m 

30 tpdhbKjy; 40 tpdhbtiuJfs; mile;j ,lg;ngah;r;rp= 
1

2
x10x(-40) = 200 m 

 ,q;Fvjph;f;FwpahdJ>Jfs; vjph;f;Fwpxmr;Rjpirapy; 200mnrd;wijf; fhl;LfpwJ. 
 0 tpdhbKjy; 40 tpdhbtiuJfs; mile;jnkhj;j ,lg;ngah;r;rp 
 300 m+300 m+450 m-200 m = + 850 m 
 ,q;FNeh;f;FwpahdJJfspd; njhFgad; ,lg;ngah;r;rpNeh;f;Fwpmr;rpd; jpirapy; 
cs;sJvd;gijf; fhl;LfpwJ. 
 0 tpdhbKjy; 40 tpdhbtiuJfs; fle;jnkhj;j J}uk; (ghijapd; ePsk;)   
 =300 +300+450 +200= 1250 m 
(,) jpirNtfk; - Neuk; tiuglj;jpd; rha;TJfspd; KLf;fj;ijf; nfhLf;Fk;. Kjy; 10 
tpdhbfSf;FjpirNtfk; (khwhjKLf;fk;)  

vdNt>KLf;fk; = 2 1

2 1

v v

t t

−

−
,q;F 

 v2   = 60 ms-1kw;Wk; v1   = 0 

a=
60 0

10 0

−

−
= 60 ms-2 

NkYk; Jfs; 15 tpdhbapypUe;J 30 tpdhbtiukhwhjvjph;f;Fwprha;tpidf; nfhz;Ls;sJ. 

,e;epfo;tpy; v2= 0 kw;Wk; v2 = 60 ms-1vdNtt = 20 tpdhbapy;KLf;fkhdJa = 
0 60

30 15

−

−
= 4 ms-

2vjph;f;Fwprha;thdJJfspd; vjph; KLf;fj;ijf; fhl;LfpwJ.  
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vLj;Jf;fhl;L 2.32 

Jfspd; epiyntf;lh; r =3 t 2 î +5 t ĵ +4 k̂ ,jpypUe;JfPo;f;fz;ltw;iwf; fhz;f. 

m) t=3tpdhbapy; Jfspd; jpirNtfk; 
M) t= 3tpdhbapy; Jfspd; Ntfk; 
,) t=3tpdhbapy; Jfspd; KLf;fk; 
 
jPh;T : 

m) jpirNtfk; ˆˆ ˆdr dx dy dz
v i j k

dt dt dt dt
= = + +  

,q;F ˆ ˆ( ) 6 5v t ti j= +  

 jpirNtfk; ,uz;L $Wfiskl;LNkngw;Ws;sJ. mjhtJvx= 6t (Neuj;ijr; 
rhh;e;Js;sJ ) kw;Wk; vy= 5 (Neuj;ijr; rhuhjJ)  

t= 3 tpdhbapy; jpirNtfk; v (3)=18 î +5 ĵ  

M) t= 3 tpdhbapy; Jfspd; Ntfk; 2 2 118 5 349 18.68v ms−= + =   

,) KLf;fk; = 
2

2
ˆ6

d r
a i

dt
= =  

 KLf;fk; x- $wpidkl;LNkngw;Ws;sJ. NkYk; ,J Neuj;ijr; rhuhjJ. t = 

3tpdhbapYk; KLf;fk; khwhjkjpg;ghd a = 6 î  I ngw;wpUf;Fk; vd;gijftdpf;fNtz;Lk;. NkYk; 
,e;epfo;tpy; Jfs; rPuw;wjpirNtfj;ijAk; rPuhdKLf;fj;ijAk; ngw;Ws;sJ.  
 
vLj;Jf;fhl;L 2.33 
nghUnshd;iwnrq;Fj;jhffPo; Nehf;fpvwpAk;NghJmJvt;tifahdKLf;fj;jpidg; ngWk;? 
jPh;T: 
ehk; mwpe;jgb>jilapd;wpj; jhNdGtpiaNehf;fptpOk; nghUs; Gtp<h;g;Gtpirapdhy; 
xUKLf;fj;ijg;ngWk; mJGtp<h;g;GKLf;fkhFk;. g= 9.8 ms-2glj;jpy; cs;sgbehk; jFe;j Ma 
mr;Rj; njhFg;gpidNjh;Tnra;aNtz;Lk;. 

 
,jpypUe;JKLf;fkhdJvjph;f;Fwpyjpirapy; nray;gLk; vdmwpayhk;. 

a = g ( - ĵ )= -g ĵ  

 
2.10.3. Ez;fzpjKiwapy; rPuhdKLf;fkile;jnghUspd; ,af;fr; rkd;ghLfs; 

 
 Neh;Nfhl;by; ,aq;Fk; nghUs; xd;wpidf; fUJf. mjd; rPuhdKLf;fk; ‘a’vd;f. 
,q;FrPuhdKLf;fk; vd;gJKLf;fk; xUkhwpyp: mJNeuj;ijr; rhuhjJvd;WnghUs;. 
 Neuk; t = 0 tpdhbapy; nghUspd; jpirNtfk; u vd;f. Neuk; ttpdhbapy; nghUspd; 
jpirNtfk; vvd;f. 
 
jpirNtfk; - Neuk; njhlh;G 
 

(i) ve;jxUNeuj;jpYk; nghUspd; KLf;fk; vd;gJNeuj;ijg; nghUj;JjpirNtfj;jpd; Kjy; 
tiff;nfOthFk;. 

a= 
dv

dt
(my;yJ) dv = a dt 
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,af;fepge;jidapd;gb (mjhtJ Neuk; 0 tpypUe;JttiukhWk;NghJ>jpirNtfk; 
utpypUe;Jvf;FkhWk;) ,uz;Lgf;fKk; njhifg;gLj;Jf.  

 
 
,lg;ngah;r;rp– Neuk; njhlh;G 
 

(ii) nghUspd; jpirNtfk; vd;gJNeuj;ijg; nghUj;JnghUspd; ,lg;ngah;r;rpapd; Kjy; 
tiff; nfOthFk;. 

v= 
ds

dt
 (my;yJ) ds = v dt 

,q;Fv= u = at, 
vdNt>ds= (u+ at ) dt. 

Neuk; t=0tpdhbapy; nghUs; njhlf;fg;Gs;spapy; cs;sJvdTk; ‘t’fhy ,ilntspapy; 
nghUspd; ,lg;ngah;r;rp‘s’vdTk; fUJf. NkYk; nghUspd; KLf;fk; Neuj;ijr; 
rhh;e;jjy;yvdf; fUJf. 

(2.8) 
 
jpirNtfk; - ,lg;ngah;r;rpnjhlh;G 

(iii) nghUspd; KLf;fnkd;gJ>Neuj;ijg; nghUj;JjpirNtfj;jpd; Kjy; 
tiff;nfOthFk;. 

 
[ds/dt= v ] ,q;Fsvd;gJfle;jnjhiyTMFk;. 

 a = 
21 ( )

2

d v

ds
my;yJds = 21

( )
2

d v
a

 

NkNycs;srkd;ghl;ilnjhifg;gLj;jmjhtJjpirNtfk; 
utpypUe;Jvf;FkhWk;NghJJfs; 0 tpypUe;Jstiu ,lg;ngah;r;rpmilAk;. 

(2.9) 
Muk;gjpirNtfk; ‘u’kw;Wk; ,Wjpj; jpirNtfk; ‘v’ ,tw;iwg; nghUj;Jk; Jfspd; 
,lg;ngah;r;rpiatUtpf;fyhk;. rkd;ghL (2.7) ypUe;J 

 at = v-u 
,jidr; rkd;ghL (2.8) y; gpujpapLk;nghJ 

(2.10) 
vdf; fpilf;Fk;. 
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rkd;ghLfs; (2.7) (2.8) (2.9) kw;Wk; (2.10) Mfpait ,af;fr; rkd;ghLfs; vdg;gLk;. 
,it eilKiwapy; gy;NtW ,lq;fspy; ekf;Fg; gad;gLfpd;wd. 

 
,af;fr; rkd;ghLfs; 

 
,af;fr; rkd;ghLfs; midj;Jk;>Neh;f;Nfhl;by; ,aq;Fk; rPuhdKLf;fk; 

ngw;wnghUl;fSf;Fkl;LNknghUe;Jk; ,it tl;l ,af;fk; kw;Wk; miytpaf;fj;jpy; 
cs;snghUl;fSf;Fg; nghUe;jhJ. 
 
Gtp<h;g;gpdhy; ,aq;Fk; nghUspd; ,af;fr; rkd;ghLfs;: 
 

eilKiwapy; Gtpg;gug;gpw;Frw;NwNkNy ,aq;Fk; nghUspd; 
,af;fj;jpidrPuhdKLf;fk;ngw;wNeh;f;Nfhl;by; ,aq;Fk; nghUspd; ,af;fkhff; fUjyhk;. Ehk; 
mwpe;jgbGtpg;gug;gpw;FmUfpy; GtpaPh;g;GKLf;fk; ‘g’xUkhwpypMFk;. ,e;jGtpaPh;g;GKLf;fj;jpdhy; 
Neh;f;Nfhl;by; ,aq;Fk; nghUspd; ,af;fj;jpid> ,af;fr; rkd;ghLfspd; JizAld; 
ed;FGhpe;Jnfhs;s ,aYk;. 
epfo;T (1) hcauj;jpypUe;JjhNdtpOk; nghUs;: 

 
‘m’epiwAilanghUnshd;W‘h’cauj;jpypUe;JtpOfpd;wJvdf; fUJf. 
,q;Ffhw;Wj;jiliaGwf;fzpf;fTk;. (neglect) glj;jpy; 
fhl;bAs;sthWfPo;Nehf;fpajpiriaNeh;f;Fwpymr;rhff; fUJf. nghUs; 
Gtpg;gug;gpw;FmUNftpOtjhy; mJrPuhdGtp<h;g;GKLf;fj;ijg; ngWk;. ehk; ,af;fr; 
rkd;ghLfisf; nfhz;L ,t;tpaf;fj;jpidtpsf;fyhk;. 

 KLf;fk; a = g ĵ  
 $Wfisxg;gpLk;NghJ 

 
Vspikahfay = a=gvdf; nfhs;f. 

‘u’Muk;gjpirNtfj;Jld; Neh;f;Fwpymr;Rjpirapy; nghUisfPo;Nehf;fpvwptjhff; fUJf. 
tvd;wve;jnthUNeuj;jpYk; nghUspd; ,Wjpj;jpirNtfk; 

v= u+ gt  (2.11)s 
tvd;wve;jnthUNeuj;jpYk; nghUspd; epiy 

  y= ut+ 
1

2
 gt2 

nghUs; yGs;spapy; cs;sNghJnghUspd; ,UkbNtfk; 
  v2= u2+2gy   (2.13) 
(y vd;gJkiyapd; cr;rpapypUe;Jcs;snjhiyT)s 
nghUs; Xa;TepiyapypUe;Jtpoj;Jtq;fpdhy; u = 0 
vdNtve;jnthUNeuj;jpYk; nghUspd; jpirNtfk;. 
 v=gt   (2.14) 
ve;jnthUNeuj;jpYk; nghUspd; epiy 

 y=
1

2
 gt2  (2.15) 

nghUs; yGs;spapy; cs;sNghJmjd;  ,UkbNtfk; 
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  v2= 2gy (2.16) 
nghUs; jiuiamilavLj;Jf;nfhs;Sk; Neuk; (t= T) vdpy;  
(2.15) ypUe;J 

h=
1

2
 gT2 (2.17) 

,q;Fy=hvd;f. 

T=
2h

g
 (2.18) 

rkd;ghL (2.18)ypUe;Jh d; kjpg;Gmjpfhpf;Fk;NghJnghUs; jiuiamilamjpfNeuk; 
vLj;Jf;nfhs;Sk; vd;gijmwpayhk;. NkYk; h d; kjpg;GFiwTvdpy; nghUs; 
jiuiamilaFiwe;jNeukhFk; vd;gijmwpayhk;. 
rkd;ghL (2.16) ypUe;JjiuiamilAk; NghJ (y=h) nghUspd; Ntfj;jpidf; fzf;fplyhk;. 

 
rkd;ghL (2.19) ypUe;Jh d; kjpg;Gmjpfhpf;Fk;NghJnghUs; kpfmjpfNtfj;Jld; 

jiuiamilAk;. NkYk; h d; kjpg;GFiwAk; NghJnghUs; FiwthdNtfj;Jld; 
jiuiamilAk; vd;gijmwpayhk;. 
 Fiwe;jnrq;Fj;Jcauj;jpypUe;J (h <<R) GtpaPh;g;Gtpirapdhy; 
kl;LNkGtpapidNehf;fptpOk; nghUspd; ,af;fj;jpid>jilapd;wpj; jhNdtpOk; nghUspd; 
,af;fk; vdmiof;fyhk;. ( ,q;FRvd;gJGtpapd; MukhFk;.) 
 
vLj;Jf;fhl;L 2.34 

10 mcauj;jpypUe;J ,Uk;Gg; ge;Jkw;Wk; ,wF ,uz;Lk; xNuNeuj;jpy; tpOfpd;wd. 
,Uk;Gg; ge;Jkw;Wk; ,wF ,uz;Lk; jiuiamilavLj;Jf;nfhs;Sk; Neuk; vt;tsT? 
m) ,Uk;Gg; ge;Jkw;Wk; ,wF ,uz;Lk; jiuiamilAk;NghJmtw;wpd; jpirNtfq;fs; 
vt;tsT? (fhw;Wj; jiliag; Gwf;fzpf;fTk; NkYk; g=10  ms-2vd;f) 
 
jPh;T: 

,af;fr; rkd;ghLfs; epiwiar; rhh;e;jjy;y. rkd;ghL (2.18) ypUe;J> ,Uk;Gg; 
ge;Jkw;Wk; ,wF ,uz;Lk; xNuNeuj;jpy; jiuiamilAk;. ,jidg; gpd;tUkhWmwpayhk;. 
 

T=
2 2 10 10

200

gh =  
= 

2 10
2 1.414

10
s s


=   

vdNt ,Uk;Gg; ge;Jkw;Wk; ,wF ,uz;Lk; xNuNeuj;jpy; jiuiamilAk; rkd;ghL 
(2.19) ypUe;J ,Uk;Gg; ge;Jkw;Wk; ,wFjiuiamilAk;NghJmtw;wpd; jpirNtfq;fs; rkk;. 
,jidg; gpd;tUkhWmwpayhk;. 

 

v = 2 2 10 10gh =    

200 ms-1  14.14ms-1 

ntw;wplj;jpy; midj;Jg; nghUl;fSk; ‘g’vd;wrkKLf;fj;Jld; fPNotpOk; vd;gijf; 
fypypNahfz;lwpe;jhh;. 

 
,wFkw;Wk; ,Uk;Gg; ge;JNrhjid 

 
vLj;Jf;fhl;L2.35 
 
 ,af;fr; rkd;ghLfisg; gad;gLj;jpfpzw;wpd; Moj;ijmsf;fKbAkh? 
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jz;zPh; ,y;yhjfpzWxd;iwf; fUJf. mjd; Mok; dvd;f. xUrpwpavYkpr;rk;gok; 
kw;Wk; epWj;Jfbfhuj;ijvLj;Jf;nfhs;f. vYkpr;rk;goj;ijfpzw;wpd; 
tpspk;gpypUe;JNghLk;NghJfbfhuj;ij ,af;fTk;. mJfpzw;wpd; 
jiuiamilAk;NghJfbfhuj;ijepWj;jpjiuiamilavLj;Jf;nfhz;lNeuj;ijf; 
fz;Lgpbf;fTk;. mjidt vd;f.   
 vYkpr;rk;goj;jpd; Muk;gjpirNtfk; u = 0NkYk; fpzWKOtJk; GtpaPh;g;GKLf;fk; 
‘g’khwpyp. vdNtrPuhdKLf;fk; ngw;wnghUspd; ,af;fr; rkd;ghLfis ,q;Fgad;gLj;jyhk;. 

s= ut +
1

2
 at2 

u=0, s=d, a=g  (fPo; Nehf;fpa ,lg;ngah;r;rpiaNeh;f;Fwpymr;Rjpirapy; fUJf) 

d= 
1

2
 gt2 

g= 9.8 ms-2vdg; gpujpapl;Lfpzw;wpd; Moj;jpidf; fzf;fplyhk;. 
 

fzf;fPl;by; Vw;gl;lgpioapidf; fz;lwpaekf;Ff; fpzw;wpd; rupahdMok; 
njhpaNtz;Lk;. ,jidxUfapw;wpidg; gad;gLj;jpmwpayhk;. xUfapw;wpidvLj;Jmijf; 
fpzw;wpd; jiuiaj; njhLk; msTf;Fnjhq;ftplNtz;Lk;. ,g;NghJfapw;wpd; ePsk; 
dcorrectFwpf;fg;gLfpwJ.  

gpio= dcorrect - d 
 

rhh;Gg;gpio= correct

correct

d

d

d−
 

 

 rhh;Gg;gpiorjtPjk; = correct

correct

d

d

d−
x 100 

gpiof;fhdfhuzk; vd;d? 
 
Nrhjidiantt;NtWepiwfSf;FkPz;Lk; epfo;j;jpmjd; Kbtpiddcorrectcld; 
xt;nthUKiwAk; xg;gplTk;. 
 
Neh;T (ii)nghUnshd;iwnrq;Fj;jhfNky;Nehf;fpvwpjy;: 
 
‘m’epiwAilanghUnshd;iw‘u’vd;wMuk;gjpirNtfj;Jld; nrq;Fj;jhfNky; Nehf;fpvwpf. 
fhw;Wj; jiliag; Gwf;fzpf;fTk;. Nky; Nehf;fpanrq;Fj;Jjpiry mr;rpd; jpirvdf; fUJf. 

 
nghUs; xd;wpidnrq;Fj;jhfNky; Nehf;fpvwpjy; 

 
,e;epfo;tpy; KLf;fk; a= - g>Vnddpy; ‘g’vjph;f;Fwp‘y’mr;rpd; jpirapy; nray;gLfpwJ. 

,t;tifahd ,af;fj;jpw;fhd ,af;fr; rkd;ghLfs; gpd;tUkhW. 
 
ve;jnthUNeuj;jpYk; nghUspd; jpirNtfk;  

v=u-gt    (2.20) 
 

 ve;jnthUNeuj;jpYk; nghUspd; epiy 

s= ut +
1

2
 gt2   (2.21) 

ve;jnthUepiyapYk; ynghUspd; jpirNtfk; 
v2 =u2-2gy   (2.22)  

 
vLj;Jf;fhl;L 2.36 
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,uapy; tz;bnahd;W 54 km h-1vd;wruhrhpNtfj;jpy; nrd;Wnfhz;bUf;fpwJ. 
jilianrYj;jpagpd;Gmt;tz;b 225mnrd;Wepw;fpwJvdpy; ,uapy; tz;bapd; vjph; 
KLf;fj;ijf; fhz;f. 
 
jPh;T: 
,uapy; tz;bapd; ,Wjpj; jpirNtfk; v=0 ,uapy; tz;bapd; Muk;gj;jpirNtfk;  

 u = 54x
5

18
ms-1 = 15 ms-1 

 s =225 m 
vjph; KLf;fk; vg;NghJk; jpirNtfj;jpw;Fvjpuhf ,Uf;Fk; vdNt> 
 

 
 

2.11vwpnghUspd; ,af;fk; (PROJECTILE MOTION) 
2.11.1 mwpKfk; 
 
 njhlf;fj; jpirNtfk; kl;Lk; nfhLf;fg;gl;lgpd;GGtp<h;g;Gtpirapdhy; kl;Lk; fhw;wpy; 
,aq;Fk; nghUs; vwpnghUs; vdg;gLk;. vwpnghUs; Nkw;nfhs;Sk; ghijvwpghij(trajectory) 
vdg;gLk;. 
 
vwpnghUSf;FvLj;Jf;fhl;Lfs;; 
 

1. XLk; ,uapypd; [d;dypypUe;JfPNoNghlg;gLk; nghUs; 2. 
Jg;ghf;fpapypUe;JntspNaWk; Fz;L. 3. VNjDk; xUjpirapy; tPrpvwpag;gLk; ge;J. 4. 
jlfstPuh; vwpAk; <l;bmy;yJFz;L. 5. jz;zPh; njhl;bapd; mbg;gf;fj;jpy; cs;sFoha; 
topahfgPr;rpmbf;Fk; jz;zPh;. vwpnghUspd; ,af;fkhdJ ,uz;LjpirNtfq;fspd; 
$l;LtpisTvdf; fz;lwpag;gl;Ls;sJ.  

(i) fhw;Wj;jil ,y;yhjepiyapy; fpilj;jsj; jpirapy; cs;skhwhj;jpirNtfk;. 
(ii) Gtp<h;g;Gtpirapdhy; rPuhfkhWk; (mjhtJmjpfhpg;Gmy;yJFiwT) nrq;Fj;Jj; 

jpirNtfk;. 
 

vwpnghUspd; ,af;fk; ,uz;Ltifg;gLk;. 
(i) fpilj;jsj;jpy; vwpag;gLk; vwpnghUspd; ,af;fk;. 
(ii) fpilj;jsj;Jld; Fwpg;gpl;lNfhzj;jpy; vwpag;gLk; vwpnghUspd; ,af;fk;. 

 
vwpnghUs;,af;fj;jpidmwpe;Jnfhs;sfPo;f;fz;lfUj;Jf;fisepidtpy; epWj;jNtz;Lk;.  

(i) fhw;Wj;jiliaGwf;fzpf;fNtz;Lk;. 
(ii) Gtpapd; Row;rptpisTkw;Wk; Gtpapd; tisT Mug; gz;Gfisg; Gwf;fzpf;fNtz;Lk;. 
(iii) vwpnghUspd; ,af;fk; KOtjpYk; Gtp<h;g;GKLf;fj;jpd; vz;kjpg;Gkw;Wk; 

jpirkhwhJ.  
 

2.11.2. fpilj;jsj;jpy; vwpag;gLk; vwpnghUspd; ,af;fk;  
 

vwpnghUs; xd;iwf; fUJf. mjhtJhcauKs;sfl;blk; xd;wpd; 
cr;rpapypUe;Ju vd;wnjhlf;fj; jpirNtfj;Jld; fpilj;jsj;jpy; vwpag;gLk; ge;Jxd;wpidf; 
fUJf. 
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ge;J ,aq;Fk; NghJu vd;wkhwhjfpilj;jsjpirNtfj;jpdhy; flf;Fk; fpilj;jsj; 
njhiyitAk; rPuhdGtpaPh;g;GKLf;fj;jpdhy; flf;Fk; fPo;Nehf;fpanrq;Fj;Jj;njhiyitAk;  

 
fpilj;jsj;jpy; vwpag;gLk; vwpnghUspd; ,af;fk;  

 
ngw;wpUf;Fk;. vdNt> ,t;tpuz;LtpisTfspdhy; ge;JOPAvd;wghijapy; ,aq;Fk;. 
,t;tpaf;fk; ,Ughpkhzj; jsj;jpy; cs;sJ. ge;Jjiuapy; 
cs;sAGs;spiamilavLj;Jf;nfhs;Sk; Neuk; tvd;f. 
 ge;Jfle;jfpilj;jsj; njhiyT>x(t) = x 
 ge;Jfle;jnrq;Fj;Jj; njhiyT>y (t) = y 
 

ehk; ,af;fr; rkd;ghLfisjdpj;jdpNaxmr;Rj; jpirapYk; kw;Wk; ymr;Rj; jpirapYk; 
gad;gLj;jNtz;Lk;. ,q;FvwpnghUspd; ,af;fk; ,U ghpkhzKilaJ. 
vdNtjpirNtfk;>fpilj;jsf; $Wuxkw;Wk; nrq;Fj;Jf; $W uyMfpa ,U $WfisAk; 
ngw;wpUf;Fk;.  
 
fpilj;jsj;jpirapy; vwpnghUspd; ,af;fk; 
 
 ge;J‘x’mr;Rj; jpirapy; vt;tpjKLf;fj;jpidAk; ngw;wpUf;ftpy;iy. vdNt ,af;fk; 
KOtJk; njhlf;fj; jpirNtfk; khwhjkjpg;igg; ngw;wpUf;Fk;. 

 ‘t’Neuj;jpy; vwpnghUs; fle;jfpilj;jsj; njhiyTx= ux t +
1

2
 at2 

 ,q;Fx d; jpirapy; a = OvdNtx= ux t   (2.23) 
fPo;Nehf;fpaj; jpirapy; vwpnghUspd; ,af;fk;. 
,q;Fuy =0  (Muk;gj; jpirNtfj;jpw;FfPo; Nehf;fpaf; $W ,y;iy)a=g (fPo; Nehf;fpa 
,af;fj;ijNeh;f;Fwpymr;RtopNaFwpg;gplTk;.)>NkYk; s=y 

/ rkd;ghl;bypUe;Jy= uy t +
1

2
 at2 

y= 
1

2
 gt2        (2.24) 

rkd;ghL (2.23)ypUe;J‘t’ ,d; kjpg;igrkd;ghL (2.24) ,y; gpujpapl;lhy; 
 

  
y= Kt2      (2.24) 

,q;F
22 x

g
K

u
= xUkhwpyp 

rkd;ghL (2.25) xUgutisar; rkd;ghLvdNtvwpnghUspd; ghijxUgutisak; MFk;. 
 

(1) gwf;Fk; Neuk;: vwpnghUs; jd;DilaghijiaepiwTnra;avLj;Jf;nfhs;Sk; Neuk; 
my;yJvwpnghUs; vwpag;gl;lfzj;jpypUe;J>jiuiamilavLj;Jf;nfhs;Sk; Neuk; 
gwf;Fk; Neuk; vdg;gLk;. 
vLj;Jf;fhl;lhf>fl;blj;jpd; cauk; hvd;f. vwpnghUs; vwpag;gl;lfzj;jpypUe;Jmjd; 
ghijtopNajiuiamilavLj;Jf;nfhz;lNeuj;ijTvd;f. 
ehk; mwpe;jgbnrq;Fj;J ,af;fj;jpw;F 

  sy= uy t +
1

2
 at2 

,q;Fsy= h,  t= T,  uy= 0 (Muk;gnrq;Fj;Jj; jpirNtfk; Rop) 
a= g (vwpnghUs; Gtp<h;g;Gtpirapd; fhuzkhffPNotpOfpwJ) 
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h = 
1

2
 gT2 my;yJT= 

2h

g
 

vdNt>gwf;Fk; Neuk; fl;blj;jpd; cauj;ijr; rhh;e;Js;sJ. Mdhy; mJfpilj;jsj; 
jpirNtfj;ijr; rhh;e;jjy;y. xUge;Jnrq;Fj;jhfNkypUe;JfPo; Nehf;fptpOfpwJ. 
mNjNeuj;jpy; xUFwpg;gpl;ljpirNtfj;jpy; ge;Jxd;Wfpilj;jsj;jpy; tPrpvwpag;gLfpwJ. 
,t;tpuz;Lge;JfSk; xNuNeuj;jpy; jiuiamilAk;. 
 

 
rkfhy ,ilntspapy; rknrq;Fj;Jj; njhiyitf; 

flf;Fk; ,U nghUl;fs; 
 
 

2) fpilj;jsneLf;fk;:vwpag;gl;lGs;spf;FNeh; fPNofl;blj;jpd; jiuapypUe;JvwpnghUs; 
jiuiamile;jGs;sptiucs;snjhiyT>fpilj;jsneLf;fk; vdg;gLk;. 

 
 ehk; mwpe;jgbfpilj;js ,af;fj;jpy; 

sx= ux t +
1

2
 at2 

,q;Fsx= R(fpilj;jsneLf;fk;)ux= u, a= 0 (fpilj;jsj;jpirapy; KLf;fk; 
,y;iy)>gwf;Fk; Neuk; ‘T’vdNtfpilj;jsneLf;fk; = uT. 

ehk; mwpe;jgbgwf;Fk; Neuk; 
2h

g
 

vdNtfpilj;jsneLf;fk; R= u
2h

g
 

Nkw;fz;lrkd;ghl;bypUe;Jfpilj;jsneLf;fk; Muk;gj; jpirNtfj;jpw;F (u) 
Neh;j;jftpYk;>GtpaPh;g;GKLf;fj;jpd; (g) ,Ukb %yj;jpw;Fvjph;j;jftpYk; cs;sijf; 
fhl;LfpwJ. 

 
3) njhFgad; jpirNtfk; (xUFwpg;gpl;lNeuj;jpy; vwpnghUspd; jpirNtfk;) 
xUFwpg;gpl;l Neuk; tapYk; vwpnghUSf;Fx–mr;Rkw;Wk; y-mr;RMfpa ,uz;Lmr;RfspYk; 
jpirNtff; $Wfs; cs;sd. ,t;tpuz;L $Wfspd; njhFgad;>vwpnghUspd; njhFgad; 
jpirNtfj;ijf; nfhLf;Fk;. 

 
jpirNtfj;jpd; ,U $Wfs; 

 
fpilj;jsj;jpirapy; (x-mr;rpy;) jpirNtff;$W  

vx= ux  +axt,q;Fux= u, ax =0   

vdNtvx= u   →(2.26) 
  

nrq;Fj;Jj;jpirapy; (y-mr;rpy;) jpirNtff;$W  
vy= uy  +ay t  ,q;Fuy= 0, ay=g   

vdNtvy= gt →(2.27) 
ve;jnthUFwpg;gpl;lNeuj;jpYk; vwpnghUspd; jpirNtfk; 

 v =u î +gt ĵ   
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ve;jnthUFwpg;gpl;lNeuj;jpYk; vwpnghUspd; Ntfk; 

 v= 2 2

x yv v+  

vwpnghUs; jiuiaj; njhLk;NghJmjd; Ntfk; 

 v= 2 2 2u g t+  

 
vwpnghUs; vwpag;gl;lfzj;jpypUe;JjiuiamilavLj;Jf; nfhs;Sk; Neuk; 

= T 
2h

g
 

vwpnghUspd; fpilj;jsj;jpirNtff;$W khwhjJmjhtJ vx= u    

TNeuj;jpy; vwpnghUspd; nrq;Fj;Jj; jpirNtff;$W  vy= gT =g
2h

g
= 2gh  

vdNtvwpnghUs; jiuiaj; njhLk; NghJmjd; Ntfk; v= 2 2u gh+  

 
2.11.3 fpilj;jsj;Jld; Fwpg;gpl;lNfhzj;jpy; vwpag;gLk;  

vwpnghUspd; ,af;fk 
; 

vwpnghUs; xd;W>fpilj;jsj;Jld; Fwpg;gpl;lNfhzj;jpy; vwpag;gLfpwJ. ( rha;epiyapy; 
vwpag;gl;lvwpnghUs;) 

 
vLj;Jf;fhl;Lfs; 

• rha;epiyapy; gpbf;fg;gl;ljz;zPh; FohapypUe;JntspNaWk; ePh; 
• gPuq;fpapypUe;JRlg;gl;lFz;L. 

fpilj;jsj;Jld; Nfhzj;jpy; vwpag;gLk; vwpnghUspd; Muk;gjpirNtfk; u vd;f. ,jidf; 
fPo;f;fz;lthWvOjyhk;. 

u =ux î +uy ĵ  

Muk;gjpirNtfj;jpd; fpilj;jsf;$W ux= u cos kw;Wk; mjd; nrq;Fj;Jf;$W uy= u sin  
,q;FGtpaPh;g;Gtpirnrq;Fj;Jf;$Wf;Fuyvjph;j;jpirapy;  nray;gLfpwJ. ,J nrq;Fj;Jf; 
$wpidgbg;gbahff; Fiwj;JvwpnghUspd; ngUk; cauj;jpy; mjidRopahf;Fk;. uy=0 ,Nj 
GtpaPh;g;GtpirvwpnghUisfPo;Nehf;fp ,aq;fitj;Jjiuiamilar; nra;Ak;. vwpnghUspd; 
,af;fk; KOikf;Fk; x–mr;Rj;jpirapy; vt;tpjkhdKLf;fKk; ,y;iy. vdNtjpirNtfj;jpd; 

fpilj;jsf; $W (ux= u cos ) vwpnghUs; jiuiamilAk; tiukhwhJ. 
 tfhyj;jpw;Fgpd;Gfpilj;jsj;jpirNtfk;>vx= ux  +ax t   

,q;Fax =0vdNtvx= ux  =u cos  

tNeuj;jpy; vwpnghUs; fpilj;jsj;jpy; fle;jnjhiyTsx= ux t +
1

2
 a x t2 
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Muk;gj;jpirNtfj;jpd; ,U $Wfs; 

 
,q;Fsx= x, ux = u cos , ax=0 

vdNt>x = u cos , t my;yJ t = 
cos

x

u 
  (2.28) 

t Neuj;jpw;Fgpd;Gnrq;Fj;Jj;jpirNtfk; vy=uy+ay t 

,q;Fuy= u sin, ay = -g(GtpaPh;g;GKLf;fk; ,af;fj;jpw;Fvjph;j;jpirapy; nray;gLfpwJ. 

vdNtvy= u sin -gt  (2.29) 

vwpnghUs; mNjtNeuj;jpy; mile;jnrq;Fj;Jj; njhiyTsy= uy t +
1

2
 a yt2 

,q;Fsy=y,  uy=u sin ,  ay= - g vdNt 

y= u sin t -
1

2
gt2   (2.30) 

rkd;ghL (2.28) ypUe;Jt ,d; kjpg;igrkd;ghL (2.30) ,y; gpujpapLk; NghJ 
 

 

 Nkw;fz;lrkd;ghl;ilcw;WNehf;Fk; NghJvwpnghUs; 
Nkw;nfhz;lghijxUjiyfPohdgutisak; vdmwpayhk;. 
 
ngUkcauk; (hmax) 
 
vwpnghUs; jd;Dilagazj;jpy; milAk; mjpfgl;rnrq;Fj;Jcauk;>ngUkcauk; 
(hmax)vdg;gLk;. mjidf; fPo;f;fz;lthWfzf;fplyhk;. 

 2 2 2y y yv u a s= +  

,q;Fvy= u sin , ay= - g, s= hmaxNkYk; ngUkcauj;jpy; vy=0 
vdNt 

 
 
gwf;Fk; Neuk; ( Tf) 
 
 vwpag;gl;lGs;spapypUe;J>vwpag;gl;lGs;spcs;sfpilj;jsj; jiuiamilavwpnghUs; 
vLj;Jf;nfhs;Sk; Neuk;>gwf;Fk; Neuk; vdg;gLk;. ,q;Fgwf;Fk; Neuk; vd;gJvwpnghUs; 
OGs;spapypUe;JAGs;sptopahfBGs;spiamilavLj;Jf;nfhs;Sk; NeukhFk;.  
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 ehk; mwpe;jgbsy= uy t +
1

2
 a y t2 

 ,q;Fsy=y = 0 ( y -mr;Rjpirapy; njhFgad; ,lg;ngah;r;rpRop ) uy= u sin ,  a y =-g, t= Tf 

 

 
 
 
 
 
fpilj;jsneLf;fk; (R) 
 
vwpag;gl;lGs;spf;Fk;>vwpag;gl;lGs;spcs;sfpilj;jsj;jpy; vwpnghUs; tpOe;j ,lj;jpw;Fk; 
,ilNacs;snjhiyTvwpnghUspd; fpilj;jsneLf;fk; vdg;gLk;. Muk;gj;jpirNtfj;jpd; 
fpilj;jsf; $wpy; vt;tpjkhw;wKk; ,y;iyvdNt> 
fpilj;jsneLf;fk; R =jpirNtfj;jpd; fpilj;jsf; $W xgwf;Fk; Neuk;. 

R= u cos  x Tf 

 
fpilj;jsneLf;fkhdJMuk;gj;jpirNtfk; (u)vwpNfhzj;jpd; ,U klq;fpd; ird; kjpg;G (sin 

2) ,tw;wpw;FNeh;j;jftpYk; GtpaPh;g;GKLf;fj;jpw;F (g) vjph;j;jftpYk; ,Uf;Fk;. 

 ngUkfpilj;jsneLf;fj;jpw;Fsin 2ngUkkhf ,Uf;fNtz;Lk;. sin 2=1 ,jpypUe;J 2= 

/2vdf; fpilf;Fk;. 

 vdNt>=
4


 

 vdNtfpilj;jsj;Jld; 45Nfhzj;jpy; vwpnghUspidvwpe;jhy; 
mJngUkfpilj;jsneLf;fj;ijmilAk; vd;gijmwpayhk;. 

 hmax=
2u

g
 

 
jkpofj;jpy; Mh;t%l;Lk; xUghuk;ghpakhdtpisahl;Lcs;sJ. mjw;F 

‘fpl;bGs;’vd;Wngah;. fpl;bapdhy; Gs;ismbf;Fk; NghJGs;  
gutisaghijapy; (parabolic path)nry;Yk;. 

vLj;Jf;fhl;L 2.37 

vwpnghUs; xd;W 10ms-1vd;wMuk;gj;jpirNtfj;Jld; fpilj;jsj;Jld; 
4


Nfhzmstpy; 

vwpag;gLfpwJ. mjd; fpilj;jsneLf;fj;ijf; fz;Lgpb. mNjvwpnghUisKd;dh; 
vwpe;jthNwepytpy; vwpAk; NghJmjd; fpilj;jsneLf;fj;jpy; VNjDk; khw;wk; epfOkh? epfOk; 
vdpy; vt;tifahdkhw;wk; vd;Wtpsf;Ff. 

( epytpd; <h;g;GKLf;fk;  gepyT= 
1

6
 g) 

jPh;T 
vwpnghUs; ,af;fj;jpy; fpilj;jsneLf;fk; 
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,Nj vwpnghUisepytpy; vwpAk; NghJmjd; fpilj;jsneLf;fk; mjpfhpf;Fk;. Vnddpy; 
epytpd; <h;g;GKLf;fk; Gtpapd; <h;g;GKLf;fj;ijtplf; FiwT. 
 

 
 
epytpy; vwpnghUspd; fpilj;jsneLf;fk;>Gtpapy; vwpnghUspd; 
fpilj;jsneLf;fj;ijtplMWklq;Fmjpfk;. 
 
vLj;Jf;fhl;L 2.38 
 glj;jpy; fhl;bathWfphpf;nfl; tPuh; gw;Jxd;wpidkl;ilahy; mbj;jgpd;G>mg;ge;J 30ms-

1vd;wjpirNtfj;JlDk;> 30Nfhzj;jpYk; gwe;Jnry;fpwJ. ikjhdj;jpd; 
vy;iyahdJge;jpidmbj;jfphpf;nfl; tPuhpypUe;J 75 mnjhiytpy; cs;sJ. 
mg;ge;Jikjhdj;jpd; vy;iyiagwe;Jnrd;Wfphpf;nfl; tPuUf;F MW ud;fisg; ngw;Wj;jUkh? 
(fhw;Wj;jiliag; Gwf;fzpf;fTk; kw;Wk; GtpaPh;g;GKLf;fk; g = 10 ms-2vdf; fUJf.) 
jPh;T 
 
fphpf;nfl; ge;jpd; ,af;fj;ijvwpnghUspd; ,af;fkhff; fUjyhk;. ehk; Kd;dh; 
ghh;j;jgbfpilj;jsj; njhiyT. 

R = 
2 sin 2u

g


 

Muk;gj;jpirNtfk; u = 30 ms-1 

vwpNfhzk; = 30 
 

fphpf;nfl; ge;jpd; fpilj;jsneLf;fk; 

 
fpilj;jsneLf;fk; ikjhdj;jpd; vy;iyahd 75 kPl;liutplmjpfkhfcs;sJ. 
vdNt>ge;Jvy;iyiaf; fle;Jgwe;JtPuUf;F MW ud;fisg; ngw;Wj;jUk;. 
 
2.11.4bfphpkw;Wk; Nubad;fs; mwpKfk;. 
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xUNubad; (kQ;rs; epwj;jpy; fhl;lg;gl;Ls;sJ) 

 
Nfhzq;fismstPLnra;tjw;Fgy;NtWmyFfs; gad;gLj;jg;gLfpd;wd. mtw;Ws; 

nghJthfmidtuhYk; gad;gLj;jg;gLk; myFbfphpkw;Wk; Nubad; MFk;. 
gug;G>gUkd;>Rw;wsTNghd;wtw;iwmsg;gjw;FNubad; gad;gLfpwJ. 

 
 Nubad;: tl;ltpy; tl;likaj;jpy; xUjsf; Nfhzj;ijcUthf;FfpwJ. tl;ltpy;ypd; 
ePsj;ij>tl;lj;jpd; Muj;jhy; tFf;ff; fpilf;Fk; kjpg;NgNubad; MFk;. tl;lj;jpd; 
Muj;jpw;FrkkhdePsKs;stl;ltpy;>tl;likaj;jpy; Vw;gLj;Jk; Nfhzk; xUNubad; MFk;.  
 
 Nfhzj;jpd; msptpidmsg;gjw;Fg; gad;gLk; xUmyFbfphpvdg;gLk;. ,J Nfhzj; 
jpirapidf; fhl;LfpwJ. xUNfhzk;>tl;lj;ijxU KO Rw;WRw;Wk;NghJmjd; nkhj;jf; 
Nfhzk; 360. vdNtxU KO tl;lk;360iag; ngw;Ws;sJ. xUKOtl;lk; vd;gJ 
2NubaidFwpf;fpwJ.  
 vdNt 360= 2rad 

my;yJ 1 rad = 
180


 degree 

  1 rad  57.27 
 
vLj;Jf;fhl;L 2.39 
 glj;jpy; cs;stl;lr;rf;fuj;jpd; mUfUNfcs;s ,uz;LMur;rl;lq;fSf;F 
(SPOKES),ilNacs;sNfhzk; itf; fhz;f. cq;fspd; tpiliaNubad; kw;Wk; bfphp 
,uz;bYk; Fwpg;gplTk;. 

 
jPh;T: 
 KOr;ruk; ikaj;jpy; 2Nubad;fisVw;gLj;Jk; rf;fuk; 12 gphpTfshfg; (tl;ltpy;) 
gphpf;fg;gl;Ls;sJ. 
vdNt>xUgphpTVw;gLj;Jk; Nfhzk; 

 = 
2

12


= 

6


 

ehk; mwpe;jgb=  rad = 180, 
6


rad = 30/ vdNt> 2 Mur;rl;lq;fSf;F ,ilg;gl;lNfhzk; = 

30 
 
2.11.5 Nfhz ,lg;ngah;r;rp 
 

Jfnshd;WOvd;wGs;spiaikakhfnfhz;LrMuKilatl;lg;ghijiaRw;wptUfpwJvd;f. 
t = 0 vd;wNeuj;jpy; Jfs; AGs;spapYk;>tNeuj;jpw;Fgpd;Gmj;Jfs; BGs;spapYk; cs;sJ. 
vdNtRow;rpikaj;ijg; nghUj;J (my;yJtl;likak;O) nfhLf;fg;gl;lNeuj;jpy; Jfs; 
Vw;gLj;Jk; Nfhzk;>Nfhz ,lg;ngah;r;rpvdg;gLk;.  

 
Nfhz ,lg;ngah;r;rp 

mjhtJNfhz ,lg;ngah;r;rp= AOB = 



 

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

Nfhz ,lg;ngah;r;rpapd; myFNubad; MFk;. 
Nfhz ,lg;ngah;r;rp ()>tl;ltpy;ypd; ePsk; s (AB) kw;Wk; Muk; r ,tw;Wf;F ,ilNacs;sj; 

njhlh;G= 
s

r
my;yJs = r  

 
Nfhzj;jpirNtfk; (  ) 
 
 Nfhz ,lg;ngah;r;rpkhWk; tPjNkNfhzj;jpirNtfk; vdg;gLk;. 
 tNeuj;jpy; Vw;gl;lNfhz ,lg;ngah;r;rpvdpy; Nfhzj;jpirNtfk;.  

 
 Nfhzj;jpirNtfj;jpd; myFNubad; /tpdhb ( rad s-1 )  
 Nfhzj;jpirNtfj;jpd; jpirtyJ if ngUtpuy; tpjpapd; gb Roy; mr;rpd;  

jpirapy; ,Uf;Fk;.  
 

Nfhzj; jpirNtfj;jpd; jpir 
NfhzKLf;fk; ( ) 
 
 Nfhzj; jpirNtfk; khWk; tPjk;>NfhzKLf;fk; vdg;gLk;. 

   = 
d

dt


 

NfhzKLf;fk; xUntf;lh; msthFk;. ,jd; jpirNfhzj;jpirNtfj;jpd; jpirapNyNa 
,Uf;fNtz;bamtrpakpy;iy. 
njhLNfhl;LKLf;fk; 
nghUnshd;WrMuKilatl;lg;ghijapy; ,aq;FfpwJvd;f. tvd;wfhy ,ilntspapy; nghUs; 

svd;wtl;ltpy; njhiyitf; flf;fpwJ. mJVw;gLj;Jk; Nfhzk;MFk;. 
 

tl;l ,af;fk; 
itg; gad;gLj;jps I gpd;tUkhWvOjyhk;. 

 s = r   (2.35) 

tvd;wfhy ,ilntspapy; 

 
s

t




= r 

t




   (2.36) 

t→ 0,vd;wvy;iyapy; Nkw;fz;lrkd;ghl;bid 
ds

dt
=r   (2.37) 

vdvOjyhk;. ,q;F
ds

dt
vd;gJNeh;f;Nfhl;LNtfkhFk;. (v) ,J tl;lj;jpd; njhLNfhl;bd; 

topNanray;gLk;. NkYk; vd;gJNfhzNtfkhFk;. 
vdNtrkd;ghL (2.37) Iv =r 
vdvOjyhk;. ,r;rkd;ghL>Neh;Nfhl;LNtfj;jpw;Fk;>NfhzNtfj;jpw;Fk; cs;snjhlh;igf; 

fhl;LfpwJ. 
,r; rkd;ghL (2.38) tl;l ,af;fj;jpw;Fkl;LNknghUe;Jk;. 

nghJthfNeh;f;Nfhl;LjpirNtfj;jpw;Fk;>Nfhzj;jpirNtfj;jpw;Fk; cs;snjhlh;G 
v r=     (2.39) 

 tl;lg;ghij ,af;fj;jpy; rkd;ghL (2.39) rkd;ghL (2.38) MfkhWk;. Vnddpy;  kw;Wk; 
r xd;Wf;nfhd;Wnrq;Fj;jhFk;. 
 Neuj;ijg;nghUj;Jrkd;ghL (2.38) I tifg;gLj;jpdhy; (,q;Frvd;gJkhwpyp) 
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,q;F
dv

dt
vd;gJnjhLNfhl;LKLf;fkhFk;. ,jidatvdTk; 

d

dt


vd;gJNfhzKLf;fk;. ,jid 

()vdTk; vOjyhk;. vdNtrkd;ghL (2.40) MdJ. 
 at = r   (2.41) 
,q;Fatvd;gJnghUs; ngUk; njhLNfhl;LKLf;fkhFk;. 
 

 
njhLNfhl;LKLf;fk; 

 
njhLNfhl;LKLf;fk; Neh;f;nfhl;Lj;jpirNtfj;jpd; jpirapy; nray;gLtij 

,q;Fepidtpy; nfhs;sTk;. 
 
2.11.6 tl;l ,af;fk; (Circular Motion) 
 
xUGs;spg;nghUs; khwhjNtfj;jpy; xUtl;lg;ghijtopNaRw;wptUfpwJ. mg;nghUs; rkfhy 
,ilntspfspy; tl;lg;ghijapd; rk J}uj;ijf; flf;fpwJvdpy;>mg;nghUs; rPuhdtl;l 
,af;fj;jpy; cs;sJvdf; $wyhk;.  

 
rPuhdtl;l ,af;fk; 

 
rPuhdtl;l ,af;fj;jpy; jpirNtfk; vg;NghJk; khw;wkile;Jnfhz;Nl ,Uf;Fk;. Mdhy; 

Ntfk; khwhJ ,aw;gpay;gbjpirNtfntf;lhpd; 
vz;kjpg;GepiyahfTk;;>mjd;jpirnjhlh;e;Jkhw;wkiltijmJfhl;LfpwJ. 

 
tl;l ,af;fj;jpy; jpirNtfj;jpd; vz;kjpg;Gkw;Wk; jpir ,t;tpuz;Lk; khw;wkile;jhy; 

ekf;FrPuw;wtl;l ,af;fk; fpilf;Fk;. 
 

ikaNehf;FKLf;fk;: 
 

rPuhdtl;l ,af;fj;jpy; jpirNtfntf;lhpd; vz;kjpg;G (Ntfk;) khwhky; mjd; 
jpirnjhlh;e;Jkhw;wkile;Jnfhz;NltUk; vd;gijehk; Kd;dh; ghh;j;Njhk;.  

 
rPuhdtl;l ,af;fj;jpy; jpirNtfk; 

 
rPuhdtl;l ,af;fk; eilngWk; NghJjpirNtfntf;lhpd; (ePytz;zk;) ePsk; 

khw;wkilahky; cs;sijftdpf;fTk;. ,J Ntfk; khwhky; cs;sijf; fhl;LfpwJ. ,Ug;gpDk; 
jpirNtfk; tl;lj;jpd; xt;nthUGs;spapYk; njhLNfhl;Lj;jpirapy; nray;gLfpwJ. 
NkYk;>KLf;fk; tl;lj;jpd; Muj;jpd; topNaikaj;ijNehf;fpnray;gLfpwJ. 
,k;KLf;fj;ijikaNehf;FKLf;fk; vdmiof;fyhk;. ,J vg;NghJk; 
tl;likaj;ijNehf;fpNanray;gLk;.  
 

 
ikaNehf;FKLf;fk; 
 

epiyntf;lh; kw;Wk; jpirNtfntf;lhpd; vspatbtpay; 
njhlh;gpypUe;J>ikaNehf;FKLf;fr; rkd;ghl;iltUtpf;fyhk;. 

 
epiyntf;lh; kw;Wk; jpirNtf 
ntf;lhpd; tbtpay; njhlh;G 
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epiyntf;lh; kw;Wk; jpirNtfntf;lh; ,uz;Lk; t vd;wrpwpafhy ,ilntspapy; 

Nfhzk; ,lg;ngah;r;rpmiltijfhl;LfpwJ. rPuhdtl;l ,af;fj;jpy; r= 1r = 2r kw;Wk;    v= 

1v = 2v . Jfspd; epiyntf;lh; 
1r ypUe;J 2r f;FkhWk;NghJVw;gLk; ,lg;ngah;r;rpia 

 r = r 2 - r 1vdTk; mjd; jpirNtfk; 
1v ypUe;J

2v f;Fkhw;wkiltij v  = 
2v - 

1v vdTk; 

Fwpg;gplyhk;. ,lg;ngah;r;rpntf;lhpd; vz;kjpg;Gkw;Wk; jpirNtfntf;lhpd; vz;kjpg;G ,uz;Lk; 
gpd;tUk; njhlh;gpidepiwNtw;wNtz;Lk;.  

r

r


= -

v

v


= 0 

,q;Fvjph;f;Fwp>vtl;likaj;ijNehf;fp (Muk; topNacs;Nehf;fp) nray;gLtijf; fhl;LfpwJ. 

 
rPuhdtl;l ,af;fj;jpypUe;Jv= r> ,q;Fvd;gJikaj;ijg; nghUj;JJfspd; 

Nfhzj;jpirNtfkhFk;. vdNtikaNehf;FKLf;fj;ijgpd;tUkhWvOjyhk;. 2a r=  
 
rPuw;wtl;l ,af;fk; 

tl;l ,af;fj;jpy; Ntfk; khw;wkile;Jnfhz;Nl ,Ue;jhy;>mjidrPuw;wtl;l ,af;fk; 
vdmiof;fyhk;. vLj;Jf;fhl;lhf Cry; Fz;Lfl;lg;gl;lfapWnrq;Fj;Jtl;lj;jpy; 
Rw;wptUk;NghJFz;bd; Ntfk; vy;yhNeuq;fspYk; rkkhf ,Ug;gjpy;iy. tl;l ,af;fj;jpd; 
Ntfk; khw;wkilAk; Nghnjy;yhk; Jfs; glj;jpy; cs;sthWikaNehf;FKLf;fk; (ac) kw;Wk; 
njhLNfhl;LKLf;fk; (at) ,uz;ilAk; ngWk;. 
 

 
rPuw;wtl;l ,af;fj;jpy; njhFgad; KLf;fk; aR 

 
ikaNehf;FKLf;fk; kw;Wk; njhLNfhl;LKLf;fk; ,tw;wpd; ntf;lh; $Ljypd; 

topNanjhFgad; KLf;fj;jpid (aR) ngwyhk;. 

ikaNehf;FKLf;fk;
2v

r
vdpy; njhFgad; KLf;fj;jpd; vz;kjpg;iggpd;tUkhWFwpg;gplyhk;. 

aR  = 

2
2

2

t

v
a

r

 
+  

 
 

,e;jj; njhFgad; KLf;fk;>Muntf;lUld; Nfhzj;ijVw;gLj;Jtijglk; fhl;LfpwJ. NkYk; 
Nfhzk; it gpd;tUkhWFwpg;gplyhk;.  

  

( )2
tan ta

v
r

 = MFk;. 

vLj;Jf;fhl;L 2.40 
 Jfnshd;W  10 mMuKilatl;lg;ghijapy; Rw;WfpwJ. mjd; Neh;f;Nfhl;LNtfk; v = 
3t. ,q;Ft tpdhbapYk; kw;Wk; vMdJms-1Yk;cs;sJ. 
(m) t=2tpdhbapy; Jfspd; ikaNehf;FKLf;fk; kw;Wk; njhLNfhl;LKLf;fk; Mfpatw;iwf; 
fhz;f. 
(M) njhFgad; ntf;lh;>Muntf;lUld; Vw;gLj;Jk; Nfhzj;ijf; fhz;f. 
 
jPh;T 
t=2tpdhbapy; Jfspd; Ntfk; v= 3t =6 ms-1 
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t=2tpdhbapy; Jfspd; ikaNehf;FKLf;fk; 

 

njhLNfhl;LKLf;fk; aR  =
dv

dt
=3 ms-2 

Mu ntf;lUf;Fk;>njhFgad; ntf;lUf;Fk; cs;sNfhzk; 

 
 
,uTgfy; ,U NtisfspYk; #hpaidg; nghWj;Jehk; xNuNtfj;jpy; nry;fpNwhkh? 
 
Gtp> #hpaid ePw;tl;lg;ghijapy; Rw;wptUfpwJ. #hpaidg; nghWj;jGtpikaj;jpd;  
jpirNtfj;ij v cvd;f. v c ,e;j #hpaidg; nghWj;JGtpePs;tl;lg;ghijapy; Rw;wptUtjhy; 

Vw;gLfpwJ. mNjNeuj;jpy; Gtpjd; mr;rpidg; nghWj;Jjw;Row;rp ,af;fj;ijNkw;nfhs;fpwJ. 
Gtpapd; Nkw;gug;gpy; cs;smidj;Jg; nghUl;fSk; Gtpapd; jw;Row;rpmr;rpidikakhff; 
nfhz;L v svd;wjpirNtfj;jpy; tl;lg;ghij ,af;fj;ijNkw;nfhs;fpd;wd. ,uTNeuq;fspy; 

v ckw;Wk; v s,uz;Lk; xNujpirapy; my;yJxd;Wf;nfhd;WFWq;NfhzNtWghl;Ljpirapy; 

nray;gLfpd;wd. vdNt ,utpy; #hpaidg; nghUj;JGtpapd; Nkw;gug;gpy; cs;snghUspd; 
jpirNtfk; v ,uT= v c +v sMFk;; ,jpypUe;JGtpapd; gug;gpy; ve;jxUnghUSk; gfiytpl 

,uTNeuj;jpy; #hpaidg; nghWj;JNtfkhfr; nry;Yk; vdmwpayhk;. ,J Gtpapd; Row;rpahy; 
Vw;gLfpwJ. ,jidgpd;tUk; glj;jpd; %yk; mwpayhk;.  

 

 
 
tl;l ,af;fj;jpd; ,af;fr; rkd;ghLfs; 
 

khwhjNfhzKLf;fj;Jld; nghUnshd;Wtl;l ,af;fj;ijNkw;nfhz;lhy; Neh;f;Nfhl;L 
,af;fj;ijg; Nghd;Nwtl;l ,af;fj;jpw;Fk; ,af;fr; rkd;ghLfisjUtpf;fyhk;. 
 tl;l ,af;fj;jpYs;sJfnshd;wpd; Muk;gf;Nfhzj; jirNtfk; 0 vd;f.t fhyj;jpw;Fg; 

gpd;Gmj;Jfs; milAk; ,WjpNfhzj;jpirNtfk; . ,f;fhy ,ilntspapy; Jfs; 
mile;jNfhz ,lg;ngah;r;rpvd;f.Nfhzj;jpirNtfj;jpy; khw;wk; cs;sjhy; Jfs; 
vd;wNfhzKLf;fj;ijg; ngw;wpUf;Fk;.  

gphpT (2.4.3) ,y; Neh;f;Nfhl;L ,af;fj;jpw;Fk; cs;sijg; nghd;Nwtl;l ,af;fj;jpw;Fk; 
,af;fr; rkd;ghLfisvOjyhk;. 

 Neh;f;Nfhl;L ,lg;ngah;r;rp (s) I Nfhz ,lg;ngah;r;rpvdTk;  

 jpirNtfk (v) I Nfhzj;jpirNtfk; () vdTk; 

 KLf;fk; (a) itNfhzKLf;fk; () vdTk; 

 Muk;gjpirNtfk; (u) I Muk;gf;Nfhzj;jpirNtfk; (0) vdTk; khw;wTk;.  
 ,k;kugpidgpd;gw;wpagpd;Gfpilf;Fk; tl;l ,af;fj;jpd; ,af;fr; rkd;ghLfs; gpd;tUk; 
ml;ltizapy; jug;gl;Ls;sd. 
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vLj;Jf;fhl;L 2.41 
 
tl;lg;ghij ,af;fj;jpYs;sJfs; xd;wpd; NfhzKLf;fk;  = 0.2 rad s-2 

m) ,j;Jfs; 5 tpdhbfSf;Fg; gpd;dh; mile;jNfhz ,lg;ngah;r;rpkw;Wk;. 
M) Neuk; t= 5 tpdhbapy; ,j;Jfspd; Nfhzj;jpirNtfk; Mfpatw;iwf; fhz;f. 

(Jfspd; Muk;gf; Nfhzj;jpirNtk; Mfpatw;iwf; fhz;f. (Jfspd;Muk;gf; 
Nfhzj;jpirNtfk;Ropvdf; fUJf.  

 
jPh;T: 
 Jfspd; Muk;gf; Nfhzj;jpirNtfk; (0=0)Jfspd; Nfhz ,lg;ngah;r;rp 

 
 

 


