
 

 

 
FORCE AND MOTION 

PART – III  
 

11TH VOL- 2 UNIT -6 <h;g;gpay;  

UNIT -10 miyTfs; 

 

11th,aw;gpay; 
njhFjp  - 2 
myF 6 
<h;g;gpay;  

mwpKfk;:  
 
xspUk; thdj;ijg; ghh;j;J ehk; vg;nghOJk; tpaf;fpd;Nwhk;. fpof;Nf #hpad; #hpad; 
cjpg;gJ Vd;? Nkw;Nf kiwtJ Vd;? thy;kPd; tpz;zpy; tpiue;J nry;tJ vg;gb? 
tpz;kPd;fs; ,utpy; fz;rpkpl;LtJ Vd;? ,JNghd;w Nfs;tpfs; gy ekf;Fs; vOe;J 
nfhz;Nl ,Uf;fpd;wd. gz;ila  fhye;njhl;Nl tpz;ntspahdJ ek; Mh;tj;ij 
J}z;Lk; fskhfNt ,Ue;JtUfpwJ. epyT> Nfhs;fs; kw;Wk; tpz;kPd;fs; tpz;zpy; 
vt;thW ,aq;fp tUfpd;wd? mit ,aq;Ftjw;fhd fhuzk; ahJ? vdtpag;gilfpNwhk;. 
tpz;zpy; ,aq;Ftjw;fhd fhuzk; ahJ? vd tpag;gilfpNwhk;. tpz;zpy; 
thd;nghUs;fspd; ,af;fj;ijAk; mjd; fhuzj;ijAk; Ghpe;Jnfhs;skpfr; rpwe;j 
rpe;jidahsh;fshd mhp];lhl;by; Kjy; ];Bgd; `hfpq; tiuKad;wdh;.  
 
17 Mk; E}w;whz;bd; ,Wjpapy; epA+l;ld; cUthf;fpa<u;g;gpay; nfhs;ifahdJ> thd; 
kw;Wk; GtpapYs;s nghUs;fspd; ,af;fk; gw;wpAk; mJ Fwpj;J vOe;j gy 
Nfs;tpfSf;Fk; tpilfisj; je;jJ. fle;j %d;W E}w;whz;Lfshfj; njhlh;e;J 
thdpay; Ma;Tfs; gy eilngw;Ws;s NghJk;> ,d;wsTk; <h;g;gpay; JiwahdJ 
,aw;gpaypy; Ma;Tfs; kpf mjpfkhf epfOk; fskhfNt cs;sJ. 2017 Mk; Mz;by; 
,aw;gpaYf;fhd Nehgy; ghpR>‘<h;g;gpay; miyfs;’(Gravitational Waves) fz;Lgpbg;Gf;F 
toq;fg;gl;lJ. ,e;j<h;g;gpay; miyfs; Fwpj;J fUj;jstpy; 1915 Mk; Mz;bNyNa 
Id;];Bd; Kd;dwptpg;G nra;jpUe;jhh;. Nfhs;fspd; ,af;fk; Fwpj;j Ghpjy;> tpz;kPd;fs; 
kw;Wk; tpz;kPd; $l;lq;fs; cUthFk; tpjk;> fUe;Jisfs; kw;Wk; mtw;wpd; tho;f;ifr; 
Row;rp Mfpait njhlh;ghd gy Ma;Tfs; fle;j rpy E}w;whz;Lfshf 
Nkw;nfhs;sg;gl;L tUfpd;wd.  
 
Gtpikaf; nfhs;if–jhykp:  
 
,uz;lhk; E}w;whz;ilr; Nrh;e;j fpNuf;f Nuhkhdpathdpay; mwpQh; fpshba]; 
jhykpthd; nghUs;fshd #hpad;> epyh> nrt;tha;> tpahod; Nghd;wtw;wpd; ,af;fj;ij 
tpsf;Ftjw;fhf xU nfhs;ifia cUthf;fpdhh;. ,k;khjphpNa Gtpikaf; nfhs;if 
vd miof;fg;gl;lJ.  
 
jhykpapd; Gtpikaf; nfhs;ifg;gbGtpNagpugQ;rj;jpd; ikak;. 
#hpad;>epyhcl;glgpugQ;rj;jpy; cs;smidj;Jthd; nghUs;fSk; Gtpiaikakhff; 
nfhz;LRw;wptUfpd;wd.  
 



 

 

Gtpikaf; nfhs;ifahdJ ntWk; fz;fshy; thid cw;WNehf;fpLk; NghJ ehk; 
czUk; gy epfo;TfSld; ed;F nghUe;Jfpd;wJ. #hpad; kw;Wk; epyhtpd; ,af;fj;ij 
XusT rhpahf jhykpapd; nfhs;iftpsf;fpaNghJk;>nrt;tha;>tpahod; Nghd;wNfhs;fspd; 
gpd;Ndhf;F ,af;fj;ij (Retrograde motion) tpsf;f ,aytpy;iy.  
 
15-k; E}w;whz;by; Nghye;J ehl;L thdpay; mwpQh; epf;Nfhy]; Nfhg;gh;dpf;f]; (1473 – 
1543) #hpa ikaf; nfhs;ifapid(Heliocentremodel) Kd; nkhope;jhh;. 
,f;nfhs;ifg;gb #hpa FLk;gj;jpd; ikakhf #hpad; cs;sJ. #hpaid ikakhff; 
nfhz;L Gtp cl;gl midj;J Nfhs;fSk; tl;lg;ghijapy; Rw;wptUfpd;wd. 
midj;Jthdpay; nghUs;fspd; ,af;fq;fisAk; ,f;nfhs;i fntw;wpfukhf 
tpsf;fpaJ.  
 
mNj fhy fl;lj;jpy; Gfo; ngw;w ,j;jhypa ,aw;gpay; mwpQh; fypypNah (Galileo) 
Gtpf;F mUfpy; NkypUe;JfPo; tpOk; nghUs;fs; midj;Jk; Gtpapid Nehf;fprktPjj;jpy; 
KLf;fkilfpd;wd vd fz;lwpe;jhh;.  
 
,jw;fpilapy; ilNfh gpuhN` (1546 – 1601) jd; tho;ehs; KOtijAk; tpz;kPd;fs; 
kw;Wk; Nfhs;fs; Mfpatw;wpd; epiy kw;Wk; ,af;fk; Fwpj;JntWk; fz;fshy; 
fz;lwpe;J gjpTfs; nra;tjpy; nrytopj;jhh;. gpuhN` NRfhpj;jthdpay; juTfis 
mtuJ cjtpahsh; N[hfd; nfg;sh; (1571 – 1630) gFj;jha;T nra;J Nfhs;fspd; 
,af;fk; gw;wpatpjpfis fz;lwpe;jhh;.  
 
,t;tpjpfs; Nfhs;fspd; ,af;fj;jpw;fhdnfg;sh; tpjpfs; vdmiof;fg;gl;ld. 
 
Nfhs;fspd; ,af;fj;jpw;fhdnfg;sh; tpjpfs;:  
 
nfg;shpd; tpjpfis fPo;f;fz;lthW $wyhk;  
 

1. Rw;Wg; ghijfSf;fhdtpjp:  
 
#hpaid xUFtpag; Gs;spapy; nfhz;L xt;nthU NfhSk; #hpaid 
ePs;tl;lg;ghijapy; Rw;wptUfpwJ. 

 
Nfhs; ePs;tl;lg;ghijapy; #hpaid Rw;wptUjy;  
 
#hpaDf;F kpf mUfpy; Nfhs; cs;sepiy (P) mz;ik epiy (Perihelion) vdg;gLk;. 
#hpaDf;F ngUkj; njhiytpy; Nfhs; cs;sepiy(A) Nra;ikepiy(Aphelion) vd;f. 
ePs;tl;lj;jpd; miunel;lr;R ‘a’ kw;Wk; miuFw;wr;R‘b’vdg;gLfpd;wd. Nfhgh;dpf;fRk; 
jhykpAk; Nfhs;fs; tl;lg;ghijapy; ,aq;Ffpd;wdvdf; fUjpdh;. Mdhy; Nfhs;fs; 
ePs;tl;lg;ghijapy; ,aq;Ffpd;wd vd;gij nfg;sh; fz;lwpe;jhh;.  
 
gug;Gtpjp(Law of Area) 
 
#hpaidAk; xU NfhisAk; ,izf;Fk; Mu ntf;luhdJ rkfhy ,ilntspapy; 
rkgug;Gf;fis Vw;gLj;Jk;.  
 
Nfhs; xd;W #hpaid rw;wptUk; NghJ Δt vd;wrpwpa Neu mstpy; Muntf;lh; Vw;gLj;jpa 
gug;G ΔA> ntz;zpwkhf fhl;lg;gl;Ls;sJ. ePs;tl;lj;jpd; ikaj;jpy; #hpad; ,y;iy. 
vdNt Nfhs; #hpaDf;F mUNf nry;Yk;NghJ kpf mjpf Ntfj;jpYk;> #hpadplkpUe;J 
ePz;lnjhiytpy; nry;Yk; NghJ Fiwe;j jpirNtfj;jpYk; nry;Yk;. ,jd; %yk; 
rkfhymstpy; rk msTgug;Gfis fle;J nry;fpwJ. Nfhs;fspd; Ntfk; khWgLtij 
juTfs; %yk; mwpe;j nfg;sh; mjd; mbg;gilapy; gug;Gtpjpiafz;lwpe;jhh;.  
 
Rw;Wfhyq;fspd; tpjp:  
 



 

 

ePs;tl;l ghijapy; #hpaid Rw;Wk; Nfhspd; Rw;Wf;fhyj;jpd; ,Ukb>me;jePs;tl;lj;jpd; 
miu nel;lr;rpd; Kk;kbf;F Neh;jftpy; ,Uf;Fk;. fPo;fz;lthWvOjyhk;.  

  2 3T a  
2

3

T

a
 = khwpyp 

 
,q;FT vd;gJ Rw;Wf;fhyk;> a vd;gJ miunel;lr;rpd; ePsk; MFk;. ,r;rkd;ghl;bypUe;J> 
ehk; mwpe;J nfhs;tJ #hpadpypUe;J cs;s njhiyT mjpfhpf;Fk; NghJ> Rw;W 
fhyKk; mjpfhpf;Fk;. Mdhy; mjpfhpg;G tPjk; khWgLk; vdmwpayhk;.  
 
#hpaidr; Rw;wptUk; Nfhs;fspd; Rw;Wfhyq;fSk;> mitRw;Wk; ePs;tl;lg;ghijapd; 

miunel;lr;R kjpg;GfSk; jug;gl;Ls;sd. ml;ltizapypUe;J 
2

3

T

a
Vwj;jho khwpypahf 

,Ug;gij fhzyhk;. ,J nfg;sh; %d;whk; tpjpia cWjpg;gLj;JfpwJ.  
 
#hpaidr; Rw;Wk; Nfhs;fspd; Rw;Wfhyq;fSk; (T)mtw;wpd; milnel;lr;R(a)msTfSk;  

 
Nfhs; a (1010 m) T (Mz;Lfs;) 2

3

T

a
 

Gjd; 5.79 0.24 2.95 
nts;sp 10.8 0.615 3.00 
Gtp 15.0 1 2.96 
nrt;tha; 22.8 1.88 2.98 
tpahod; 77.8 11.9 3.01 
rdp 143 29.5 2.98 
ANuNd]; 287 84 2.98 
neg;bA+d; 450 165 2.99 
 

nghJ<h;g;gpay; tpjp:  
 
Nfhs;fspd; ,af;fk; gw;wpnfg;sh; tpjpfs; tpsf;fp $wpa NghJk;> mf;Nfhs;fspd; 
,af;fj;jpw;F fhuzkhd tpirfis gw;wp tpsf;fKbatpy;iy. nfg;sh; tpjpfisAk; 
fypypNahtpd; Ma;Tfis gFg;gha;T nra;jepA+l;ld; mtw;wpd; mbg;gilapy; <h;g;gpay; 
tpjpia jUtpj;jhh;.  
 
Mepiw cila Jfs;>mz;lj;jpy; cs;s midj;J Jfs;fisAk; Fwpg;gpl;ltpirAld; 
<h;f;fpwJ. me;j<h;g;G tpirapd; typikahdJ> mtw;wpd; epiwfspd; ngUf;fw;gyDf;F 
Neh;j;jftpYk;> mtw;Wf;F ,ilNaahd njhiytpd; ,Ukbf;F vjph;j;jftpYk; 
,Uf;Fk; vd;gNj epA+l;ldpd; <h;g;gpay; tpjpahFk;.  
 
fzpjtpay; tbtpy; <h;g;gpay; tpirapid fPo;fz;lthW vOjyhk;.  

  1 2
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GM M
F r

r
=−  

,q;FM1ypUe;J M2Nehf;fpnry;Yk; myFntf;lh; r MFk;.  
 
G <h;g;gpay; khwp: G d; kjpg;G6.67 × 10-11 Nm2kg-2. r-vd;gJepiwfs; M1 kw;Wk; M2  

,ilNa cs;s njiyT. epiwM1 MdJ epw M2 My; czUk; <h;g;gpay; tpiria 

F ntf;lh; Fwpf;fpwJ. vjph;FwpahdJ <h;g;gpay; tpirvg;nghOJk; <h;f;Fk; jd;ik 
cilaJ vd;gij Fwpf;fpwJ. <h;g;gpay; tpirahdJ vg;NghJk; ,U epiwfisAk; 
,izf;Fk; Neh;f;Nfhl;bd; topNa nray;gLk;.  



 

 

 

 
,Uepiwfs; xd;iwxd;W<h;;j;jy;: 
 
fhh;Brpad; Ma mr;Rfspy; ‘r’vd;wnjhiytpd; ,Ukbr2 = (x2 + y2+ z2)vdFwpf;fg;gLk;  
 
<h;g;gpay; tpirapd; Kf;fpagz;Gfs;:  
 
<h;g;gpay; tpirahdJ r2f;F vjph;j; jftpy; cs;sjhy; ,U epiwfSf;F ,ilNaahd 
njhiyT mjpfhpf;Fk; NghJ> <Hg;gpay; tpirapd; typik FiwfpwJ. MfNt jhd; 
#hpadplkpUe;J Gtpiatpl mjpfnjhiytpy; cs;sANud]; Gtpapid tpl Fiwe;j 
msT <h;g;gpay; tpirapid czh;fpwJ.  
 

 
njhiyitg; nghUj;J<ug;gpay; tpirkhWgLjy;  
 

• ,U Jfs;fSf;F ,ilNa nray;gLk; <h;g;gpay; tpir vg;nghOJk; nray; vjph;r;nray; 
(action – reaction) ,izahfNt mikAk;. GtpkPJ #hpad; Vw;gLj;Jk; <h;g;gpay; tpir 
#hpaid Nehf;fp nray;gLk;. mNjNghy; #hpad; kPJ Gtp Vw;gLj;Jk; <h;;g;gpay; tpir 
Gtpia Nehf;fp nray;gLk;. ,J vjph;r;nray; tpir(Reaction force) MFk;. 
,UtpirfSk; ntt;NtW nghUs;fspd; kPJnray;gLfpd;wd.  
 

• #hpad; <h;g;G tpirapdhy; G+kpapd; kPJ Vw;gLk; jpUg;GtpirahdJfPNojug;gl;Ls;sJ.  
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Vndd;why; 0r rr= =  

0
d L

dt
 = = vdNt ,jpypUe;J mwptJ vd;dntd;why; G+kpapd; Nfhz ce;jk; L  

#hpaidg; nghWj;J xUkhwh ntf;luhFk; ,J midj;Jf; Nfhs;fSf;Fk; nghUe;Jk;. 
,d;Dk; nrhy;t njd;why; ,e;j Nfhz ce;jkhwhj; jd;ikjhd; nfg;shpd; ,uz;lhk; 
tpjpia Vw;gLj;JfpwJ.  
 

• m1kw;Wk; m2epiwfs; Gs;spepiwfs; vd;wmDkhdj;jpd; mbg;gilapNyNa 1 2

2

Gm m
F r

r
=

rkd;ghLgad;gLj;jg;gLfpwJ. #hpadpd; <h;g;Gtpirapd; fhuzkhf GtpahdJ #hpaidr; 
Rw;wptUfpwJ vDk; NghJ ehk; #hpaidAk; GtpiaAk; Gs;sp epiwfshf fUJfpNwhk;. 
#hpaDf;Fk; Gtpf;Fk; ,ilNa cs;s njhiytpid mtw;wpd; tpl;lj;Jld; xg;gpLk; 
NghJmtw;iw Gs;spepiwfshffUJtjpy; jtwpy;iy. xOq;fw;w kw;Wk; 



 

 

ePl;bf;fg;gl;Ls;s xg;gpLk; NghJ mtw;iwGs;spepiwfshf fUJtjpy; jtwpy;iy. 
xOq;fw;w kw;Wk; ePl;bf;fg;gl;Ls;s gug;Gila(Irregular and extended) nghUs;fSf;F 
gad;gLj;j ,ayhJ. mg;gbg;gl;lnghUs;fSf;F ,ilNacs;s<h;g;G tpirapd; 
fzf;fPl;LKiwfis cah; tFg;Gfspy; fw;Nghk;.  

 
• xNu xU rpwg; GNeh;tpy; kl;Lk; ,U nghUs;fs; kpf mUfpy; ,Ue;jhYk;> Gs;spepiw 

vd;w mDkhdj;ij gad;gLj;jyhk;l.  
 

rPuhd mlh;j;jpAk; epiw M Kk; cila cs;sPlw;w Nfhsj;jpw;Fk;>mf;Nfhsj;jpw;F 
ntspNa cs;s Gs;spepiw mf;Fk; ,ilNacs;s<h;g;gpay; tpiria fzf;fpLk; NghJ> 
,it ,uz;Lk; Fiwe;j njhiytpy; cs;sNghJk; Nfhsj;ij Gs;spepiwvd 
fUjp<h;g;gpay; tpir rkd;ghl;il gad;gLj;jyhk;. cs;sPlw;w Nfhsj;jpw;F gjpyhfepiw 
M cila Gs;sp epiwahdJ mf;Nfhsj;jpd; ikag;Gs;spapy; cs;sjhff; fUJNthk;. 
gpd;G ,t;tpU Gs;spepiwfSf;Fk; ,ilNa cs;s<h;g;gpay; tpiria fzf;fplyhk;. 
,e;jkjpg;G cs;sPlw;w Nfhsj;jpw;Fk; Gs;sp epiwf;Fk; ,ilNaahd <h;g;gpay; tpirf;F 
rkk; MFk;. cs;sPlw;w Nfhsj;jpd; nkhj;j epiwAk; mjd; ikag;Gs;spapy; ,Ug;gJ 
Nghy Njhd;Wk;.  
 
ek;ik ftuf;$ba kw;nwhU KbTk; cs;sJ. epiw M cila cs;sPlw;w Nfhsk; 
xd;iw fUJNthk;. cs;sPlw;w Nfhsj;jpd; cl;Gwk; epiw m I itg;Nghk;. epiw m 
czUk;. <h;g;gpay; tpirRop MFk;. ,jw;fhd tpsf;fj;ij cah; tFg;Gfspy; fw;Nghk;.  
 
ed;F gOj;jkhq;fdp> kuj;jpypUe;J fPNo tpOtjw;Fk;> epyh Gtpia Rw;Wtjw;Fk; 
fhuzk; xNu <h;g;gpapy; tpirjhd; vd;W tpsf;fpa Nj<h;g;gpay; tpjpapd; ntw;wpahFk;.  
 
epA+l;ldpd; vjph;j;jfT ,Ukbtpjp:  
 
epA+l;ld; xU vspikahd fzf;fPl;Lf;fhf Nfhs;fs; tl;lg;ghijapy; ,aq;Ftjhf 
fUjpdhh;. r MuKila tl;lg;ghijapy; ,aq;fpdhy; ikag;Gs;spia Nehf;fp nray;gLk; 
ikaNehf;F KLf;fk;  

  
2v
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=  

,q;F v–jpirNtfk; kw;Wk; r– tl;lg;ghijapd; ikag;Gs;spapypUe;J Nfhspd; J}uk; 
MFk;.  
 
njhpe;j msTfs; rkw;Wk; T Mfpatw;wpd; mbg;gilapy; jpirNtfk;  
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,q;F Tvd;gJ Nfhspd; Rw;Wf;fhyk; MFk;. v d; kjpg;ig 
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,e;j a– d; kjpg;igepA+l;ld; ,uz;lhk; tpjpF = ma rkd;ghl;by; gpujpapl 
,q;Fmvd;gJNfhspd; epiwMFk;.  
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nfg;sh; %d;whk; tpjpg;gb 
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tpirf;fhdrkd;ghLgpujpaplekf;F<h;g;gpay; tpjpf;fhdrkd;ghLfpl;Lk;  
2
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,t;tpirahdJ fth;r;rp tpir vd;gijAk; tpirahdJ ikaj;ij Nehf;fp nray;gLk; 
vd;gijAk; vjph;f;Fwp czh;j;JfpwJ. Nfhspd; epiw m MdJ ntspg;gilahf 
te;Js;sJ. Mdhy; epA+l;ld; jdJ %d;whk; tpjpg;gbGtpahdJ #hpadhy; <h;f;fg;gLfpwJ 
vdpy; #hpaDk; Gtpahy; <h;f;fg;gl;lNtz;Lk; vd cWjpah fek;gpdhh;. vdNt #hpadpy; 
epiwM Kk; ntspg;gilahf ,lk;ngwNtz;Lk; vdepA+l;ld; fUjpdhh;. MfNtjd; cs 

;czh;tpd ;gb 24 k f;Fgjpyhf GM vd rkd;ghl;by; gpujpapl;lhh;. mjd; %yk; <h;g;gpay; 
tpjp rkd;ghL 

  
2

F mGM

r
= −  

vdg; ngwg;gl;lJ. 
 
<h;g;gpay; tpirahdJ fth;r;rp vd;gij vjph;f;Fwp kPz;Lk; ekf;F czh;j;Jfpd;wJ. 
Nkw;$wpa tpthjj;jpy;> Nfhs; tl;lg;ghijapy; ,aq;FfpwJ vd ehk; vLj;J nfhz;Nlhk;. 
Mdhy; Nfhs;fs; #hpaid ePs;tl;lg;ghijapy; Rw;wp tUfpd;wd vd;gNj cz;ikahFk;. 
MapDk; Nfhs;fspd; ghijahdJ> tl;lg;ghijapypUe;J rpwpjsNt khWgl;L cs;sd. 
NkYk; ngUk;ghyhd Nfhs;fspd; ghij fpl;lj;jl;l tl;lkhfNt cs;sJ vd;gjhy; 
Nkw;fz;l fUJNfhs; rhpNa 

 
Gtpf;Fk; epyTf;Fk; ,ilNa cs;snjhiyT kw;Wk; Gtpapd; Muk; Mfpatw;wpd; 
kjpg;Gfspd; %yk; Nkw;fz;l fzf;fPL mike;Js;sJ.  
 
2400 Mz;LfSf;F Kd;dh; fpNuf;f E}yfh; (vul;Nlh];jdP];) (Eratosthenis) Gtpapd; 
Muj;ij fzf;fpl;lhh;. mNjNghy fpNuf;fthdpay; mwpQh; `pg;ghh;f;f]; Gtpf;Fk; 
epyTf;Fk; ,ilNa cs;s njhiyitf; fz;lwpe;jhh;.  
 
Rthurpakhd  tp~ak; vd;dntd;why; ,j;njhiyTfisf; fzf;fpl ,t;thdtpay; 
mwpQh;fs; gad;gLj;jpa tbtpay; kw;Wk; Kf;Nfhztpay; ,d;Wehk; cah;epiygs;sp 
tFg;GfspNyNa fw;fpNwhk;. thdpay; gFjpapy; ,J gw;wpa tpguq;fs; jug;gl;Ls;sd.  

 
<h;g;gpay; khwpyp:  

 
<h;g;gpay; khwpyp‘G’apd; kjpg;G><h;g;gpay; tpjpapy; Kf;fpa gq;fhw;WfpwJ. #hpaDf;Fk; 
Gtpf;Fk; ,ilNa cs;s<h;g;G tpirkpf mjpfkhf ,Ug;gJk;> epiw Fiwthd kpfr;rpwpa 
nghUs;fSf;F (vLj;Jf;fhl;lhf ,U kdpjh;fSf;fpilNaahd) tpir Gwf;fzpf;fj;jf;f 
mstpy; kpff;Fiwthf ,Ug;gjd; fhuzj;ijG d; kjpg;G tpsf;FfpwJ.  

 
Gtpgug;gpy; cs;sepiw m czUk; tpir 

  
2

E

E

GM m
F

R
= −  

,q;FME–Gtpapd; epiw>m–nghUspd; epiw>RE–Gtpapd; Muk; MFk;.  
 
epA+l;ld; ,uz;lhk; tpjpg;gb>F = - mg, 
,jidxg;gpl> 

 



 

 

2

2

E

E

E

GM m
mg

R

GM
g

R

− = −

=

 

Gtpapd; ikaj;jpypUe;J r njhiytpy; cs;sepiw M czUk; tpir 

   
2

F EGM M

r
= −  

GMEapd; kjpg;ig NkNy cs;s rkd;ghl;by; gpujpapl> 

   
2

2

ER
F gM

r
= −   

,jd; %yk; ekf;Fj; njhptJ vd;d ntd;why;>g ,d; kjpg;G njhpe;jhNy tpiria  
vspjpy; fzf;fplyhk;. ,jw;F‘G’ ,d; kjpg;GN jit ,y;iy.  
 
1798y; n`d;wpfhtz;b~; KWf;FjuhR(Torsion balance) fUtpapd; %yk; G = 6.75 × 
10-11 N m2 kg-2vdf; fz;lwpe;jhh;. ,d;WetPdnjhopy;El;gj;jpd; %yk; G ,d; 
kjpg;Gkpfj; Jy;ypakhffz;lwpag;gl;Ls;sJ. jw;NghJG = 6.67259 × 10-11 N m2 kg-

2vd;wkjpg;GVw;Wf; nfhs;sg;gl;Ls;sJ.  

 



 

 

<h;g;GGyKk;><h;g;Gjd;dpiyMw;wYk;  
<h;g;Gg;Gyk;:  
 
mbg;gilapy; ,U nghUs;fSf;F ,ilahd ,iltpidNa tpir MFk;. ,e;j cwtpd; 
jd;ikiag; nghWj;J tpirahdJ (1) njhLtpir(2) njhlhtpirvd ,Utifg;gLk;.  

 
,UnghUs;fs; xd;Wld; xd;Wnjhl;Lf; nfhz;bUf;Fk; NghJVw;gLk; 
tpirnjhLtpirMFk;. tpiria Vw;gLj;Jk; fhuzpAk; nghUSk; xd;Wf;nfhd;Wn 
jhLtjd; %yk; Vw;gLk; njhLtpirahy; nghUspd; ,af;fkhdJVw;gLfpwJ.  
 
#hpaid Gtp Rw;wp tUtij fUJNthk;. #hpaDk; GtpAk; xd;iw xd;W njhltpy;iy 
vd;whYk; mit xd;iwnahd;W ,il tpidGhpfpd;wd. mjd; fhuzkhf GtpahdJ 
#hpadpd; <h;g;G tpiria czh;fpwJ. ,t;tif <h;g;Gtpir xU njhlhtpirMFk;.  
 
GtpapypUe;J kpf mjpfj; njhiytpy; #hpad; cs;s NghJk; ,uz;Lk; xd;Wf;nfhd;W 
,iltpid Ghpfpd;wd vd;gJ ekf;F tpag;ghf Njhd;Wk;. ek;khy; Neubahf ghh;f;fNth 
my;yJ czuNth Kbtjhy; js;Sjy; ,Oj;jy; Nghd;w njhLtpirfspd; typikia 
ek;khy; fzf;fpl KbAk;. Mdhy; ntt;NtW njhiyTfspy; nray;gLk; njhlhtpirapd; 
typikia vt;thW fzf;fpLtJ? njhlhtpirapd; typikia Ghpe;J nfhs;sTk; kw;Wk; 
fzf;fplTk;> <h;g;Gg; Gyk; vd;w fUj;J mwpKfg;gLj;jg;gLfpwJ.  
 
epiw‘m2’kPJ epiw‘m1’Vw;gLj;Jk; <h;g;gpay; tpir 

  1 2
21

2

Gm m
F r

r
=  

,q;F r  vd;gJ epiw m1 kw;Wk; m2 it ,izf;Fk; NfhL topNan ray;gLk; 
myFntf;lh; MFk;.  

epiw m1 ypUe;Jr njhiytpy; cs;sGs;spapy; <h;g;GGyr;nrwpT 1( )E vd;gJ‘ XuyF 

epiwapdhy; czug;gLk; <h;g;Gtpir” vd tiuaWf;fg;gLfpwJ. <h;g;Gyr;nrwpthdJ 
21

2

F

m  
vd;w tpfpjj;jhy; Fwpf;fg;gLfpwJ. 

,q;Fepiw m2 kPJ nray;gLk; tpir 21F  MFk;.  

vdNt
21

1

2

F
E

m
= gpujpapl 

  1
1

2

Gm
E r

r
=  

<h;g;Gyr;nrwpT (,dpNky; <h;g;GGyk; vd;W miof;fg;gLk;) xUntf;lh; 1E MFk;. ntf;lh; 
,d; jpirepiwm1 I Nehf;fpmikAk;. NkYk; ,Jepiw m2itr; rhh;e;jJmy;y.  
 
nghJthf> epiwM My; rnjhiytpy; Vw;gLk; <h;g;GGyk;>gpd;tUkhWFwpf;fg;gLfpwJ 

    
2

Gm
E r

r
=  

<h;g;GGyk; nray;gLk; gFjpapy; cs;s Gs;spP apy; epiw‘m’itf;fg;gLfpwJ. 

epiw‘m’MdJ <h;g;GGyk; Eia czh;tjhy; xU<h;g;GtpirVw;gLfpwJ.  
 
epiwM My; epiwmczUk; <Hg;Gtpirgpd;tUkhWvOjg;gLfpwJ.  

mF mE=  
,e;jr; rkd;ghl;il epA+l;ldpd; ,uz;lhk; tpjp rkd;ghl;NlhL xg;gpLk; NghJ >ekf;F 
fpilg;gJ.  



 

 

   
ma mE

a E

=

=
 

 
mjhtJ xU Gs;spapy; ,Uf;Fk; <h;g;GGykhdJmg;Gs;spapy; cs;sxUJfs; czUk; 

KLf;fj;jpw;F rkk; MFk;. Mdhy; vz;kjpg;Gk; jpirAk; xd;whfmike;jhYk; akw;Wk; 

EMfpa ,uz;Lk; ntt;NtW ,aw;gpay; msTfs; MFk;. <h;g;GGyk; E vd;gJ %y 

epiwapd; (Source mass) fhuzg; gz;G. KLf;fk; a vd;gJ<h;g;GGyk; Ey; itf;fg;gl;Ls;s 
Nrhjidepiw czUk; tpisTg; gz;ghFk;.  
 
xd;iwnahd;W njhlhj ,U epiwfspilNaeilngWk; ,iltpidia “<h;;g;Gg;Gyk;” 
vd;wfUj;jpy; %yk; ,g;NghJehk; tpsf;fKbAk;.  
 

1. epiw M id tpl;Ltpyfpr; nry;y <h;g;Gg;Gyj;jpd; typik FiwAk;. njhiyT r 

mjpfhpf;Fk; NghJ Eapd; vd;kjpg;GFiwAk;. Gs;spfs; P, Q kw;Wk; R y; 

<h;g;GGykhdJ p Q RE E E  vd vOjyhk;. Gs;spfs; P, Q kw;Wk; Rf;fhdtpir 

ntf;lh;fspd; ePsq;fis xg;gpLtjd; %yk; ,jid Ghpe;J nfhs;syhk;.  
 

2. <h;g;gpay; tpiria fzf;fpLtjw;fhf “<h;g;Gg; Gyk;” vd;w fUj;J 
mwpKfg;gLj;jg;gl;lJ. gpd;G <h;g;GGyk; xU ,aw;gpay; msTvd;Wk; mJntspapy; 
(Space) Mw;wiyAk; ce;jj;ijAk; ngw;Ws;sJ vd;Wk; fz;lwpag;gl;lJ. ,d;Dk; 
nrhy;yg; Nghdhy; kpd;D}l;lq;fs; ,aq;Ffpd;w KiwiaGhpe;J nfhs;sGyf; 
nfhs;ifahdJ jtph;f;f Kbahj xd;whf tpsq;fpwJ.  
 

3. <h;g;GGyj;jpd; myFepA+l;ld; /fpNyhfpuhk; (N/kg) my;yJms-2 
 
<h;g;GGyj;jpd; Nkw; nghUe;Jjy; jj;Jtk;  
 

m1, m2, …..mn epiwAila‘n’ Jfs;fspd; epiy ntf;lh;fs; KiwNa 1 2 3, , ...r r r vd;f. 
Gs;spapy; njhFgad; <h;g;Gg;GykhdJ jdpj;jdpepiwfshy; vw;gLk; jdpj;jdp<h;g;Gg; 
Gyj;jpd; ntf;lh; $LjYf;Frkk;. ,j;jj;Jtk; <h;g;GGyq;fspd; Nkw;nghUe;Jjy; jj;Jtk; 
vdg;gLk;. 

 

   = 1 2 .... nE E E E= + +nkhj;jk ;  

   = 2
1 2

2 2 2

1 2

1
... n

n

n

Gm Gm Gm
r r r

r r r
= − − − −  

2
1

n
i

i

i i

Gm
r

r=

= −  

jdpj;jdp epiwfSf;F gjpyhf njhlh;r;rpahf gutpAs;snkhj;jepiwM – I fUjpdhy; 
Gs;spP apy; <h;g;GGyj;ijnjhifaPl;LKiwapy; (integration method) fzf;fplyhk;.  
 
<h;g;GepiyMw;wy; (Gravitational Potential Energy):  
 
epiy Mw;wy; gw;wpa fUj;Jk; ,aw;gpay; rhh;e;j mjd; nghUs; gw;wpAk; Kd; ghlq;fspy; 
fw;Ws;Nshk;. <h;g;gpay; tpir xU Mw;wy; khw;whtpirahFk;. vdNt ,e;j Mw;wy; 
khw;whtpirapd; Gyj;Jld; njhlh;Gila <h;g;Gepiy Mw;wiyehk; gpd; tUkhW 
tiuaiwnra;ayhk;.  
 



 

 

m1kw;Wk; m2vd;w ,U epiwfs; Muk;gj;jpy; r’njhiytpy; cs;sd. m1epiwahdJ 
epiyahfcs;sJ vd;f. epiwm2 I r’ epiyapy ;,Ue;Jr epiyf;F fhl;bAs;s gbefh;j;j 
Ntiy nra;aNtz;Lk;.  
 

epiw m2 I kpfr; rpwpa njhiyT dr  mjhtJ r  ypUe;J r dr+  efh;j;j ntspapUe;J 
Ntiy nra;ag;gl Ntz;Lk;.  
 
,e;j kpfr;rpwpa Ntiy gpd; tUkhW vOjg;gLfpwJ.  

   .extdW F dr=  
,e;j NtiyahdJ <h;g;gpay; tpirf;F vjpuhf nra;ag;gl;Ls;sJ. vdNt <h;g;gpay; tpir 

   1 2

2
ext G

Gm m
F F

r
= =  

gpujpapl 

  1 2

2
.

Gm m
dW r dr

r
=  

vd;gijehk; mwpNthk;.  
 

   1 2

2
.( )

Gm m
dW r dr r

r
 =  

(,q;F .r r  = 1. Vndd;why; r xUmyFntf;lh;) 

   1 2

2

Gm m
dW dr

r
 =  

r’ y; ,Ue;JJfisrf;F ,lk; ngaur; nra;jnkhj;jNtiy 

    1 2

2

' '

r r

r r

Gm m
W dW dr

r
= =   

   1 2

'

r

r

Gm m
W

r

 
= − 

 
 

   1 2 1 2

'

Gm m Gm m
W

r r
= − +  

   W = U(r) – U(r’) 

,q;F 1 2( )
Gm m

U r
r

=  

,e;j Ntiy (W) ahdJ m1kw;Wk; m2epiwfs; KiwNa r kw;Wk; r’ njhiytpy; cs;s 
NghJ mt;tikg;gpd; <h;g;Gepiy Mw;wy;fspd; NtWghl;il jUfpwJ.  
 
epiy1 :vdpy;  
<h;g;gpay; tpir xU fth;r;rp tpir vd;gjhy; epiw m2 epiw m1 my; ftug;gLfpwJ. 
vdNt epiw m2I>rypUe;Jr’f;Fefh;j;jntspg;Gwj;jpypUe;JNtiynra;aNtz;baNjit 
,y;iy. ,q;F mikg;ghdJ jdJ Mw;wiy nrytopj;J Ntiynra;fpwJ. vdNt 
nra;ag;gl;l Ntiy vjph;f;Fwp ngWk;.  
 
epfo;T 2 : r <r’vdpy;  
r ypUe;Jr’ f;Fm2 epiwia efh;j;j <h;g;Gtpirf;F vjpuhf Ntiynra;a Ntz;Lk;. vdNt 
ntspg;Gwj;jpypUe;J NtiyahdJ nra;ag;glNtz;Lk;. MfNtnra;ag;gl;l Ntiy 
Neh;f;Fwp kjpg;igg; ngWfpwJ.  
 
“epiy Mw;wy; khWghL” vd;gNj ,aw;gpaypy; Kf;fpaj;Jtk; cilaJ. jw;NghJ 
<h;g;Gepiy Mw;wiy ed;F tiuaWf;f xU Mjhug;Gs;spia Njh;e;njLg;Nghk;.  



 

 

  me;jMjhug; Gs;sp r = Kbtpy; vd;f.  
,jd; gb ,uz;lhk; gFjpRopMFk;.  
vdNt 

   1 2 0
Gm m

W
r

= +  

rnjhiytpy; mike;j epiwfs; m1kw;Wk; m2cilamikg;gpd; <h;g;Gepiy Mw;wyhdJ> 
epiwm1 epiyahf cs;sNghJ> epiwm2 it r njhiytpypUe;J Kbtpyhj; njhiyTf;F 
nfhz;L nry;y nra;j Ntiyf;F rkk; vdehk; tiuaWf;fyhk; MfNt <h;g;Gepiy 

Mw;wy; vd 1 2( )
Gm m

U r
r

=
 
Fwpf;fg;gLfpwJ.  

 
r njhiytpy; mike;j epiwfs; m1kw;Wk; m2cila mikg;gpd; <h;g;Gepiy Mw;wyhdJ> 
Kbtpyhj; njhiyT kw;Wk; r njhiytpy; ,e;j epiwfspd; mikg;G cs;s NghJ 
ngw;Ws;s <h;g;Gepiy Mw;wy;fspd; NtWghl;bw;F rkk; vd;gJk; Fwpg;gplj;jf;fJ.  
 
mjhtJ ( ) ( ) ( )U r U r U= −   

Mdhy; ,q;F ( ) 0U  = vdMjhug;Gs;spiaehk; Njh;e;njLj;Jcs;Nshk;.  

 
<h;g;Gepiy Mw;wyhdJ vg;nghOJk; vjph;f; Fwpkjpg;GngWk;. Vnddpy; Kbtpyhj; 
njhiytpypUe;J epiwfs; (mikg;G) xd;iw nahd;W nkJthf neUq;fp tUk;NghJ 
mikg;ghy; Ntiy nra;ag;gLfpwJ.  
 
<h;g;Gepiy Mw;wy; U(r) d; myF [{y; (joule).NkYk; ,J ];Nfyhh; msTMFk;. 
<h;g;Gepiy Mw;wyhdJ epiwfisAk; mtw;Wf;F ,ilNaahd njhiytpidAk; 
rhh;e;jJ.  
  
Gtpapd; gug;Gf;F mUN f<h;g;Gepiy Mw;wy;  
 
GtpapypUe;J cauj;jpw;F nfhz;L nry;yg;gl;l epiwm ,y; epiyMw;wy; ‘mgh’ 
Nrkpf;fg;gl;Ls;sJ vd;gij tpthjpj;Js;Nshk;. ,r;rkd;ghl;il> <h;g;Gepiy Mw;wy; 
topNaAk; jUtpf;fyhk;.  
 
Gtp ikaj;jpypUe;J r njhiytpy; cs;sepiw m kw;Wk; GtpiaAk; Nrh;j;J xU 
mikg;ghff; fUJNthk;. ,e;j mikg;gpd; <h;g;G epiy Mw;wy; ,r;rkd;ghl;il> <h;g;Gepiy 
Mw;wy; topNaAk; jUtpf;fyhk;.  
 

   eGM m
U

r
= −  

,q;Fr = Re + h NkYk; ReGtpapd; Muk; MFk;. 

   
e(R )

eM m
U G

h
= −

+
 

fPo;f;fz;lthW khw;wp mikf;fyhk;.  

    
e eR (1 / R )

eM m
U G

h
= −

+
 

    1

e

e

(1 / R )
R

eM m
U G h −= − +  

,q;Fh<<Re vdNt 
<UWg;Gj; Njw;wj;ij (Binomial theorem) gad;gLj;jp tphpTgLj;jp gpd;G cah; mLf;F 
cWg;GfisGwf; Gtpapd; gug;gpy; epiwmcs;sNghJ> 



 

 

  e

e

R
R

eM m
G mg=  

vd;gJ ehk; mwpe;jNj> 
gpujpapl 
 U = -mgRe + mgh  
 
Nkw;fz;l rkd;ghl;by; Kjy;Nfhit (first term) cauk; h I rhh;e;jJ my;y. 
cjhuzkhf> h1 cauj;jpy; ,ue;J h2 cauj;jpw;F nghUs; vLj;Jr; nry;yg;gLfpwJvd;f.  

h1 cauj;jpy; <h;g;GepiyMw;wy;  
 U(h1) = - mgRe + mgh1 
h2cauj;jpy; <h;g;Gepiy Mw;wy;  
 U(h2) = -mgRe + mgh2 
 

h1kw;Wk; h2 ,ilNa<h;g;GepiyMw;wy; NtWghL 
  U(h2) – U(h1) = mg (h2 – h1)  
 
cs;s mgRe Nfhit> <h;g;Gepiy Mw;wy; khWghL fhz;gjpy; vt;tpj khw;wj;ijAk; 
Vw;gLj;jtpy;iy. vdNt rkd;ghL Kjy; Nfhitia Gwf;fzpf;fyhk;. my;yJ Rop vd 
vLj;Jf; nfhs;syhk;. MfNt Gtpgug;gpypUe;J h cauj;jpy; cs;sepiw m ,y; 
Nrkpf;fg;gl;Ls;s <h;g;Gepiy Mw;wy; U = mghvd $wyhk;.  
 Gtpg;gug;gpy; h = 0>vd;gjhy; U = 0 
 
,q;F ehk; ftdpf;f Ntz;baJ epiw‘m’ I Gtpgug;gpy; ,Ue;Jehk; ‘h’ cauk; cah;j;j 
nra;j NtiyNa ‘mgh’ MFk;. ,e;j Ntiy epiw ‘m’ ,y; <h;g;Gepiy Mw;wyhf 
Nrkpf;fg;gl;Ls;sJ. cz;ikapy; ‘mgh’ vd;gJ epiw ‘m’ kw;Wk; Gtpia Nrh;;j;j 
<h;g;Gepiy Mw;wy; MFk;. MapDk; ,e;j ‘mgh’ I epiw‘m’ ,d; <h;g;Gepiy 
Mw;wyhfNt vLj;Jf; nfhs;fpNwhk; Vnddpy; epiw ‘m’ cauk; ‘h’f;F nry;Yk; NghJ 
Gtp epiyahfNt cs;sJ.  
 
<h;g;G jd;dpiy Mw;wy; (Gravitational Potential) V(r) 
 

<h;g;GGyk; E  ahdJ> mg;Gyj;ij cUthf;Fk; epiw ‘m’ I kl;LNk rhh;e;Js;sJvd 
tpsf;fg;gl;Ls;sJ. ,J xU ntf;lh; msthFk;. ,Nj Nghy; epiw‘m’ I kl;LNk rhh;e;j 
<h;g;G jd;dpiy Mw;wy; vd;w ];Nfyhh; msitAk; ehk; tiuaWf;fyhk;.  
 
xU epiwapypUe;J r njhiytpy; cs;s Gs;spapy; <h;g;G jd;dpiy Mw;wyhdJ> xuyF 
epiwia Kbtpyhj; njhiytpypUe;J mg;Gs;spf;F nfhz;L tur; nra;jNtiy MFk;. 
,J V(r) vd Fwpf;fg;gLk;. NkYk; r njhiytpy; cs;sGs;spapy; <h;g;G jd;dpiy Mw;wy; 
vd;gJ mg;Gs;spapy; xuyF epiwf;fhd <h;g;Gepiy Mw;wYf;Fr; rkk; vd;Wk; 
tiuaWf;fyhk;. <h;g;Gjd;dpiy Mw;wy; xU ];Nfyhh; msT. ,jd; myFJ/kg.  

 
<Hg;Gepiy Mw;wypUe;J <h;g;G jd;dpiy Mw;wiy ehk; tiuaWf;f KbAk;. r njhiytpy; 
mike;j ,Uepiwfs; m1 kw;Wk; m2fis fUJNthk;. ,t;tikg;gpd; <h;g;Gepiy Mw;wy; 

1 2( )
Gm m

V r
r

= −  

 
epiw m2I xuyF epiw (m2 = 1 kg) vdf; nfhz;L epiwm1 My; VNjDk; xUGs;sp P 
apy; Vw;gLk; <h;g;G jd;dpiy Mw;wy; kjpg;gpid ngwyhk;.  

 



 

 

r njhiytpy; epiwm1 My; Vw;gLk; <h;g;Gjd;dpiy Mw;wy;  

  1( )
Gm

V r
r

= −  

<h;g;GtpirAk; <h;g;GGyKk; ntf;lh; msTfs;.  
 
<h;g;GtpirAk; <h;g;GGyKk; ntf;lh; msTfs;. <h;g;Gepiy Mw;wYk; <h;g;G jd;dpiy 
Mw;wYk; ];Nfyhh; msTfshFk;. ntf;lh; msTfistpl ];Nfyhh; msTfis 
gad;gLj;jp Jfs;fspd; ,af;fj;ij gFj;jha;T nra;jy; vspjhFk;. cjhuzkhf Mg;gps; 
fPNo tpOtij fUJNthk;.  
 
Gtpapd; <h;g;Gtpirapd; fhuzkhf <h;f;fg;gl;L Mg;gps; jhdhf fPNo tpOtij fhl;LfpwJ. 
<h;g;G jd;dpiy mw;wy; V(r) JizAld; ,jid tpsf;fKbAk;.  
 
Gtpg;gug;gpypUe;J h cauj;jpy; cs;sGs;spapy;  
 
<h;g;G jd;dpiy Mw;wy;  

  ( )
( )

eGM
V r R h

R h
= + = −

+
 

Gtpg;gug;gpy; <h;g;G jd;dpiy Mw;wy;  

   ( ) eGM
V r R

R
= = −  

Nkw;fz;l rkd;ghLfspypUe;J 
   ( ) ( )V r R V r R h=  = +  

Gtpg;gug;Gf;F mUNf h cauj;jpy; <h;g;Gepiy Mw;wy; mgh vd;gij ehk; Kd; gFjpapy; 
tpthjpj;Njhk;. mg;Gs;spapy; <h;g;G jd;dpiy Mw;wy; V(h) = U(h) / m = gh. Gtpapd; gug;gpy; 
h Rop vd;gjhy; Gtpg;gug;gpy ;<h;g;G jd;dpiy Mw;wy; RopMFk;. vdNt jhd; Mg;gpshdJ 
mjpf <h;g;G jd;dpiy Mw;wy; cs;s gFjpapypUe;J Fiwe;j<h;g;G jd;ikMw;wy; 
cs;sgFjpia Nehf;fp tpOfpwJ. nghJthf epiwahd J<h;g;G jd;dpiy Mw;wy; kpFe;j 
gFjpapypUe;J <h;g;Gjd;dpiy Mw;wy; Fiwe;jgFjpf;Fr; nry;Yk;.  
 
Gtpapd; <h;g;GKLf;fk;:  
 
nghUs;fs; Gtpapd; kPJ tpOk; NghJ> ,it Gtpapid Nehf;fpKLf;fkiltij 
fhz;fpNwhk;. epA+l;ld; ,uz;lhk; tpjpg;gbGwtpirnray;gl;lhy; kl;LNk xUnghUs; 
KLf;fkilAk; vd mwpNthk;. ,q;FGtpapd; <h;g;Gtpirahy; nghUs;fs; 
KLf;fkilfpd;wd. Gtpapd; mUNf ,t;tpir midj;J nghUs;fs; kPJk; khwhj 
KLf;fj;ij Vw;gLfpwJ. NkYk; ,k;KLf;fkhdJ nghUs;fspd; epiwfis rhh;e;jJ 
my;y. Gtpgug;Gf;F mUNf cs;sepiw mkPJ Gtpapdhy; Vw;gLk; <h;g;Gtpir 

    
2

e

e

GmM
F r

R
= −  

,e;j <h;g;Gtpiria epA+l;ldpd; ,uz;lhk; tpjpAld; rkg;gLj;j 
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vdNt>KLf;fk;  
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Gtpg; gug;Gf;F mUNf cs;s nghUSf;F Gtpapd; <h;g;GGyj;jhy; Vw;gLk; KLf;fkhdJ, 
<h;g;G KLf;fk; vdg;gLfpwJ. ,J g vd;w FwpaPl;lhy; Fwpf;fg;gLfpwJ.  
 
<h;g;G KLf;fj;jpd; vz; kjpg;G 
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R
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,r;rkd;ghl;bypUe;J <h;g;gpd; KLf;fkhdJ KLf;fkilAk; nghUspd; epiwia 
rhh;e;jjy;y vd mwpfpd;Nwhk;. g d; kjpg;ghdJ Gtpapd; epiwiaAk; Muj;ijAk; 
rhh;e;Js;sJ. “Gtpapid Nehf;fp tpOk; midj;J nghUs;fSk; 
rkkhfKLf;fkilfpwJ”vd;gijfypypNah 400 Mz;LfSf;F Kd;Ng gy Ma;Tfs; 
%yk; fz;lwpe;jhh;.  
 
Gtpapd; G+kj;jpaNuifgFjpapy; <h;g;gpd; KLf;fk; g = 9.8 m s-2vdfz;lwpag;gl;Ls;sJ.  
 
Fj;Jauk;>Mok; kw;Wk; FWf;Ff;NfhLMfpatw;iwr; rhh;e;J<h;g;gpd; KLf;fk; khWgLjy;  
 
Gtpgug;gpypUe;J h cauj;jpy; cs;sepiwm I fUJNthk;. Gtpapd; <h;g;Gtpirahy; 
mg;nghUs; czUk; KLf;fk;  
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h<<Re vdpy; <UWg;G Njw;wj;jpid gad;gLj;jpgpd;G cah; mLf;Ffisg; Gwf;fzpj;Jg; 
gpd;tUkhW vOjyhk;.  
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,jpypUe;Jg’ < g vdehk; fhz;fpNwhk;. ,jd; nghUs; Fj;Jauk; h mjpfhpf;Fk; NghJ 
<h;g;G KLf;fk; g  FiwfpwJ vd;gjhFk;.  
 
Moj;ijg; nghWj;JgkhWgLjy;:  
 
Gtpapd; Mo; Ruq;fk; xd;wpy; cjhuzkhf> (nea;Ntypepyf;fhpr; Ruq;fk;) dMoj;jpy; 
epiw m cs;sJ vd;f.  
 
Ruq;fj;jpd; Mok; dvd;f. dMoj;jpy; g’ kjpg;ig fzf;fpl fPo;f;fz;l fUj;Jfis 
ftdj;jpy; nfhs;Nthk;. epiw milAk; KLf;fj;jpy; Gtpapd; (Re – d) f;F NkNy 
cs;sGtpapd; gFjpahdJ ,e;j KLf;fj;jpw;F VJk; gq;fspg;G nra;tjpy;iy. Ke;ija 
gFjpapy; ep&gpf;fg;gl;l Kbtpd;gb> 
 

d Moj;jpy; <h;g;gpd; KLf;fk;  
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(Re – d) cila GtpgFjpapd; epiw M’ MFk;. Gtpapd; mlh;j;jpρ rPuhf midj;J 
gFjpapYk; rPuhf(uniform) cs;sJ vdf; fUjpNdhk;. vdpy;> 
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,q;FM–Gtpapd; epiwkw;Wk;  
V–Gtpapd; gUkd; MFk;  
NkYk; mlh;j;jp rPuhf cs;sjhy;  
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,q;Fk; g’ < g. 
 
Mok; mjpfhpf;Fk; NghJg’kjpg;G FiwfpwJ. vdNt Gtpapd; Nkw;gug;gpy; <h;g;gpd; KLf;fk; 
ngUkkhf ,Uf;fpwJ. Mdhy; gug;Gf;F caNu nrd;whNyh my;yJ Gtpapd; Moj;jpw;F 
nrd;whNy h<h;g;gpd; KLf;fk; FiwAk;.  
 
FWf;Ff;Nfhl;ilg; (Latitude)nghUj;JgkhWjy;:  
 
RoYk; Fwpg;ghaj;jpy; ,aq;Fk; nghUs;fspd; ,af;fj;ij ehk; gFj;jhAk; NghJika 
tpyf;F  tpiriaAk; ehk; fUj;jpy; nfhs;s Ntz;Lk;. 
nghJthfG+kpapidepiykf;Fwpg;ghakhffUJNthk;. Mdhy; cz;ikapNyNa G+kp 
xURoYk; Fwpg;ghak;. Vnddpy; G+kpahdJ jdJ mr;irg;gw;wp Roy;fpwJ. vdNt 
Gtpg;gug;gpy; xUnghUs; cs;sNghJ>m Jika tpyf;F tpirapid czUfpwJ. 
mt;tpirahdJGtpapd; FWf;Ff; Nfhl;Lkjpg;ig rhh;e;Js;sJ. Gtp Roytpy;iy vdpy; 
nghUspd; kPjhdtpirmgMFk;. Mdhy; Gtp Row;rpapd; fhuzkhf nghUs; $Ljyhf 
ikatpyf;F tpirapid czh;fpwJ.  
 
ikatpyf;F tpir= mω2R’  
  R’ = R cos λ 
,q;F λ  vd;gJ FWf;F Nfhl;bd; kjpg;G 



 

 

nghUspd; kPJ gf;F vjph;jpirapy; nray;gLk; ikatpyf;F KLf;fj;jpd; $W  

 2 2 2'cos cosPQa R R   = =   

Vnddpy; R’ = R cos λ  
vdNtg’ = g – ω2 R cos2 λ 
Gtpikaf; Nfhl;by; λ = 0, vdNt g’ = g – ω2 R. Gtpikaf; Nfhl;by; <h;g;gpd; KLf;fk; g 
MdJ rpWkk; MFk;.  
JUtg;gFjpapy; λ= 90˚vdNt>g’ = g 
MfNt JUtg; gFjpapy; <h;g;gpd; KLf;fk; ngUkk; MFk;.  
 
tpLgLNtfk; kw;Wk; Rw;wpaf;fNtfk;  
 
gpugQ;rj;jpy; ngUksT fhzg;gLk; jdpkq;fs; i`l;u[d; kw;Wk; P̀ypak; MFk;. 
Mdhy; Gtpapd; tspkz;lyj;jpy; iel;u[Dk; Mf;rp[DNk mjpf mstpy; cs;sd. 
Gtpapd; tspkz;lyj;jpy; i`l;u[Dk; P̀ypaKk; kpff;Fiwthf ,Uf;ffhuzk; ahJ? 
,jid ,g;gFjpapy; Muha;Nthk;.  
 
nghUnshd;iw Nky;Nehf;fp vwpe;jhy; Fwpg;gpl;lcauk; mile;J gpd;G fPo;Nehf;fp tpOk;. 
,jidf; fhZk; NghJ xU nghUis vd;d Ntfj;jpy; nrq;Fj;jhf vwpe;jhy;> 
mg;nghUs; Gtpg;gug;gpw;F kPz;Lk; tuhky;> Gtpapd; <h;g;gpypUe;J jg;gpr; nry;Yk; vd;w 
Nfs;tp vOfpwJ.  
 
tpOk;. ,jidf; fhZk; NghJ xU nghUis vd;d Ntfj;jpy; nrq;Fj;jhf 
vwpe;jhy;>mg;nghUs; Gtpg;gug;gpw;F kPz;Lk; tuhky;> Gtpapd; <h;g;gpypUe;J jg;gpr; nry;Yk; 
vd;w Nfs;tp vOfpwJ.  
 
Gtpg;gug;gpy; epiw M cila xUnghUis fUJNthk;. Muk;gNtfk; viapy; nghUs; 
Nky;Nehf;fp vwpag;gLfpwJ vdpy;  
nghUspd; Muk;gnkhj;j Mw;wy;  
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,q;FME - Gtpapd; epiw: RE - Gtpapd; Muk;. NkYk; E

E

GMM

R

−
vd;gJepiwM d; 

<h;g;GepiyMw;wy; MFk;.  
 
nghUs; Gtpia tpl;LtpyfpntF J}uk; nrd;W tpl;lJvdpy; mj;njhiyit Kbtpyhj; 
njhiyT vd fUJf. ,e;epiyapy; <h;g;Gepiy Mw;wy; Rop [ ( ) 0]U  = MFk;. NkYk; 
,af;f Mw;wYk; Rop. vdNt nghUspd; nkhj;j Mw;wYk; RopahfpwJ.  

   0fE =  

Mw;wy; khwhtpjpapd; gb 

   i fE E=  

 
gpujpapl Nfhspd; <h;g;gpay; Gyj;jpypUe;J tpLgl;Lj; jg;gpr; nry;y>nghUs; vwpag;gl 
Ntz;ba rpWkNtfk; vevd;f. vdNt vi gjpyhfve vd gpujpapl 
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    2 2e Ev gR=  

    2e Ev gR=  

Nkw;fz;l rkd;ghl;bypUe;J tpLgLNtfkhdJ <h;g;gpd; KLf;fk;> Gtpapd; Muk; Mfpa 
,U fhuzpfis rhh;e;Js;sJ vd;gij mwpfpNwhk;. tpLgL NtfkhdJ nghUspd; 
epiwapid rhh;e;jJ my;y. g (9.8 ms-2) kw;Wk; Re = 6400 km kjpg;Gfisgpujpapl Gtpapd; 
tpLgLNtfk; Ve = 11.2 kms-1MFk;. tpLgLNtfk; nghUs; vwpag;gLk; jpiria rhh;e;jJ 
my;y. nrq;Fj;jhfNth my;yJ fpilkl;lkhfNth my;yJ Fwpg;gpl;l Nfhzj;jpy; 
nghUs; vwpag;gl;lhNyhGtpapd; <h;g;G tpirapypUe;J tpLgl;L nry;tjw;fhd 
tpLgLNtfk; khwhJ. ,Jfhl;lg;gl;Ls;sJ.  
 
i`l;u[d; kw;Wk; P̀ypak; Nghd;w Nyrhd %yf;$Wfs; Gtpg;gug;ig tpl;Ljg;gp 
nry;Ytjw;F NghJkhd Ntfk; nfhz;Ls;sd. Mdhy; iel;u[d; kw;Wk; Mf;]p[d; 
Nghd;w fdkhd %yf;$Wfs; jg;gpr; nry;y NghJkhd Ntfk; cilait my;y. 
(thAf;fspd; ,af;ftpay; nfhs;ifia tpthjpf;Fk; NghJ i`l;u[d; kw;Wk; P̀ypak; 
mZf;fspd; Ntfj;ij Gtpapd; tpLgL Ntfj;Jld; xg;gPL nra;J ghh;g;Nghk;) 
 
Jizf; Nfhs;fs; - Rw;wpaf;fNtfKk; Rw;Wf;fhyKk;  
 
ehk; tho;tJ etPdAfk;. cyfpd; vg;gFjpapy; cs;sth;fSlDk; njhlh;G 
nfhs;tjw;fhd mjpetPd njhopy; El;gfUtpfs; ek;kpilNa cs;sd. 
,k;Kd;Ndw;wj;jpw;F fhuzk; #hpa FLk;g mikg;ig ehk; ed;FGhpe;j nfhz;lNj MFk;. 
Gtpapidtyk; tUk; Jizf;Nfhs;fNs jw;NghJnra;jpj; njhlh;Gf;F nghpJk; 
cjTfpd;wd. #hpaidf; Nfhs;fs; Rw;WtJNghy Jizf;Nfhs;fs; Gtpiar; 
Rw;wptUfpd;wd. vdNt nfg;shpd; tpjpfs; kdpjd; cUthf;fpa nraw;ifj; 
Jizf;Nfhs;fSf;Fk; nghUe;Jfpd;wd. epiw M cila Jizf;Nfhs; Gtpiar; Rw;wp 
tUtjw;Fj; Njitahd ika Nehf;F tpiria Gtpapd; <h;g;Gtpir jUfpwJ.  
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cauk; hmjpfhpf;Fk; NghJ>Jizf;Nfhspd; Rw;wpaf;fNtfk; FiwAk;.  
 
Jizf;Nfhspd; Rw;Wf; fhyk; :  
 
xU KOr; Rw;wpd; NghJ Jizf;Nfhs; flf;Fk; njhiyT2  (RE + h) f;Fr; rkk;. NkYk; 
xU KO Rw;Wf;FMFk; fhymsNtJizf;Nfhspd; Rw;Wf;fhyk; TMFk;. 
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,q;Fkhwpyp= 
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EGM


vd;gJxUkhwpyp. vdNt ,ijcvd;f.  

 T2 = c (RE + h)3 

Nfhs;fspd; ,af;fk; gw;wpanfg;sh; tpjpapy; $wg;gl;Ls;s fhyk; kw;Wk; njhiyTf;fhd 
njhlh;gpidNa Gtpapidr; Rw;Wk; Jizf;NfhSk; nfhz;Ls;sJ vd;gij ehk; 
mwpayhk;. Gtpf;F mUNf Rw;Wk; Jizf;NfhSf;F Gtpapd; Muk; REcld; xg;gpLk; 
NghJ h kpfr; rpwpaJvd;gjhy; h  Gwf;fzpf;fj;jf;fJ. vdNt 
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RE = 6.4 106 m kw;Wk; g = 9.8 m/s2, kjpg;Gfis gpujpapl  
 
Jizf;Nfhspd; Row;rp fhyk; 85T  epkplq;fs; vdg; ngwg;gLfpwJ.  
 
Gtpia Rw;Wk; Jizf;Nfhspd; Mw;wy;  
 
Gtpg;gug;gpypUe;J h cauj;jpy; Gtpapidr; tyk; tUk; Jizf;Nfhspd;; nkhj;j Mw;wy; 
fPo;f;fz;l Kiwapy; fzf;fplg;gLfpwJ. Jizf;Nfhspd; nkhj;j Mw;wy; mjd; ,af;f 
Mw;wy; kw;Wk; epiy Mw;wypd; $l;Lj;njhifahFk;.  
Jizf;Nfhspd; epiy Mw;wy;  
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,q;F Ms– Jizf;Nfhspd; epiw> 
ME - Gtpapd; epiw> 
RE - Gtpapd; Muk;.  
Jizf;Nfhspd; ,af;f Mw;wy;  

    21
.

2
sK E M v=  

,q;F v vd;gJ Jizf;Nfhspd; Rw;wpaf;f Ntfk; NkYk; ,jd; kjpg;G  
,k;kjpg;ig gpujpapl  
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Jizf;Nfhspd; ,af;f Mw;wy;  
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vdNt Jizf;Nfhspd; nkhj;j Mw;wy;  
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,q;F vjph;f;FwpahdJ Jizf;Nfhs; GtpAld; gpizf;fg;gl;Ls;sJ vd;gijAk; 
Jizf;Nfhs; Gtpapd; <h;g;GGyj;jpypUe;J jg;gpr; nry;y ,ayhJ vd;gijAk; 
vLj;Jf;fhl;LfpwJ.  
 
Kbtpy; kjpg;ig (∞) neUq;Fk; NghJ> nkhj;j Mw;wy; Ropia neUq;Fk;. ,jd; nghUs; 
vd;dntd;why;> Jizf;NfhshdJ Gtpapd; <h;g;GGyj;jpd; jhf;fj;jpypUe;J Kw;wpYk; 
tpLgl;Ls;sJ. NkYk; kpf mjpfnjhiyT cs;sNghJ Jizf;Nfhs; GtpAld; 
gpizf;fg;gltpy;iy vd;gjhFk;.  
 
Gtpepiyj;Jizf; Nfhs; kw;Wk; JUtj;Jizf;Nfhs;:  
 
Gtpapidr; Rw;wptUk; Jizf;Nfhs;fspd; Rw;Wfhyq;fs; mtw;wpd; Rw;Wg;ghij 
Muj;ijg; nghWj;J mikfpd;wd. Rw;Wfhyk; 24 kzp Neuk; cila Jizf;Nfhspd; 
Rw;Wg;ghij Muj;ij fzf;fpLNthkh?  
 
nfg;shpd; %d;whk; tpjpiag; gad;gLj;jp ,e;jRw;Wg; ghijapd; Muj;ijfzf;fplyhk;.  
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Gtpapd; epiw> Muk; kw;Wk; Rw;Wf;fhyk; T (= 24 kzp= 86400 tpdhbfs;) Mfpatw;wpd; 
kjpg;Gfis gpujpapl;L> fzf;fplh d; kjpg;G 36>000 kmvdf; fpilf;fpwJ. ,t;tif 
Jizf;Nfhs;fs; Gtpepiyj; Jizf;Nfhs;fs; (geo-statinary satellites) vdg;gLfpd;wd. 
Vndd;why; GtpapypUe;Jghh;f;Fk; NghJ ,it epiyahf ,Ug;gJNghyj; Njhd;Wk;.  
 
,e;jpah nra;jp njhlh;Gf;Fg; gad;gLj;Jk; Gtpepiyj; Jizf;Nfhs;fshd ,d;rhl; 
(INSAT) tif Jizf;Nfhs;fs; mbg;gilapy; Gtpepiyj; Jizf;Nfhs;fNs. Gtpapd; 
gug;gpypUe;J 500Kjy; 800 kmcauj;jpy;  Gtpapidtlf;F–njw;Fjpirapy; 
kw;nwhUtif Jizf;Nfhs;fs; Rw;wp tUfpd;wd. Gtpapd; tl–njd; JUtq;fs; Nky; 
nry;Yk; Rw;Wg;ghijapy; Gtpapid Rw;wptUk; ,t;tif Jizf;Nfhs;fs; JUtj; 
Jizf;Nfhs;fs; vdg;gLfpd;wd. JUtj; Jizf;Nfhs;fspd; Row;rpfhyk; 100 
epkplq;fs;. vdNtxUehspy; gy Kiw Gtpapid Rw;wp tUfpd;wd. 
xURw;wpd;NghJGtpapd; tlJUtk; Kjy; njd; JUtk; tiu xU rpwpa epyg;gug;ig 
(Strip of area) fle;Jnry;Yk;. mLj;Jj; Rw;wpd; NghJNtWepyg;gug;GgFjpNky; fle;J 
nry;Yk;. Vndd;why; Kjy; Rw;Wfhymstpy; GtpahdJ xUrpwpaNfhz msTRod;W 
,Uf;Fk;. ,t;thW mLj;jLj;jRw;Wfspd; %yk; Jut Jizf;NfhshdJ Gtpapd; KO 
epyg;gug;igAk; flf;fKbAk;.   
 
vilapd;iknghUspd; vil:  
 
Gtpapy; cs;s xt;nthU nghUSk;> Gtpapd; <h;g;G tpirahy; ftug;gLfpd;wd. ‘m’ epiw 
cila nghUspd; kPJnray;gLk; <h;g;gpay; tpirmgMFk;. ,t;tpirahdJ vg;nghOJ 
Nky; fPo;Nehf;fpAk;> Gtpapd; ikak; Nehf;fpAk; nray;gLk;. jiuapd; Nky; ehk; epw;Fk; 
NghJ> ek;kPJ ,U tpirfs; nray;gLfpd;wd.  
 



 

 

xd;W> fPo;Nehf;fp nray;gLk; <h;g;Gtpirkw;nwhd;Wjiuapdhy; ek;;kPJnrYj;jg;gLk; Nky; 
Nehf;fpanrq;Fj;Jtpir. ,t;tpirNaek;ikxa;Tepiyapy; itj;jpUf;fpwJ. xUnghUspd; 

vil W MdJ fPo;Nehf;fpa tpirahFk;. ,e;jvilapd; vz; 
kjpg;ghdJmg;nghUisjiuiag; nghWj;J xa;TepiyapNyh my;yJ khwhj 
jpirNtfj;jpNyh itj;jpUf;fnrYj;j Ntz;ba Nky;Nehf;fpa tpirapd; vz; kjpg;Gf;F 
rkk; MFk;. vilapd; jpirAk;>GtpaPh;g;G tpirapd; jpirapNyNa Fwpf;fg;gLfpwJ. vdNt 
xU nghUisjiuapy; xa;Tepiyapy; itj;jpUf;f 
jiuahdJ‘mg’msTs;stpiriaNky;Nehf;fpnrYj;JfpwJ.  
 
vdNt vilapd; vz; kjpg;GW = N = mg MFk;. vilapd; vz; kjpg;GmgMf ,Ue;jhYk;> 
vilAk; nghUspd; kPJnray;gLk; <h;g;GtpirAk; xd;wy;yvd;gijehk; ftdj;jpy; 
nfhs;sNtz;Lk;.  
 
kpd; cah;j;jpfspy; Njhw;wvil:  
 
kpd; cah;j;jp ,aq;f Muk;gpf;Fk; NghJk;> epWj;jg;gLk; NghJk; kpd; cah;j;jpapDs; 
,Ug;gth;fs; xUFYq;fiy (Jerk) czh;thh;fs;. Vd; mt;thW epfo;fpwJ? ,e;j epfo;it 
tpsf;Ftjw;F> vilapd; fUj;jhf;fj;ij Ghpe;Jnfhs;Sjy; Kf;fpakhd xd;whFk;. 
fPo;;f;fz;l #oy;fspy; xU kdpjh; kpd; cah;j;jpapy; epw;fpd;wdhh; vd;f.  
 
kpd; cah;j;jpapy; epw;Fk; kdpjh; kPJ ,U tpirfs; nray;gLfpd;wd.  
 

1. fPo;Nehf;fpnray;gLk; <h;g;Gtpir. ehk; nrq;Fj;J jpirapid Neh; mr;Rjpir vd 

vLj;Jf nfhz;lhy;> me;j kdpjh; kPJ nray;gLk; <h;g;gpay; tpir GF mg j−  
 

2. kpd; cah;j;jpapd; jsj;jpdhy; kdpjh; kPJnrYj;jg;gLk; 

Nky;Nehf;fpanrq;Fj;JtpirN N j=  
 

epfo;T(i)kpd; cah;j;jpxa;Tepiyapy; cs;sNghJ 
 
kdpjhpd; KLf;fk; RopMFk;. vdNtkdpjh; kPJnray;gLk; nkhj;jtpirAk; RopahFk;. 
epA+l;ldpd; ,uz;lhk; tpjpg;gb 

   0GF N+ =  

   0mg j N j− + =  
ntf;lh; $Wfisxg;gpl;lhy; ehk; ngWtJ 

N – mg = 0 (my;yJ)N = mg  
vdNtvilW = N vd;gjhy;kdpjhpd; Njhw;wvilmthpd; cz;ikvilf;Fr; rkk;.  
 
epfo;T(iii)kpd;cah;j;jpNky;Nehf;fpKLf;fg;gLk; NghJ 
 

Nky; Nehf;fpa KLf;fj;Jld; ( )a a j= kpd; cah;j;jp ,aq;FfpwJvdpy; jiuiag; 
nghWj;J (epiykf; Fwpg;ghak;) epA+l;ldpd; ,uz;lhk; 
tpjpiagad;gLj;jpdhy;>ekf;Ffpilg;gJ 
 
gad;gLj;jpdhy;>ekf;Ffpilg;gJ 

   GF N ma+ =  
Nkw;fz;lrkd;ghl;ilnrq;Fj;Jjpirapd; myFntf;lh;fisgad;gLj;jpvOJNthk;.  

  mg j N j ma j− + =  
ntf;lh; $Wfisxg;gpl 
  N = m (g + a) 
vdNtkdpjhpd; Njhw;wvilmthpd; cz;ikviliatplmjpfk;.  
 



 

 

epfo;T(iv)kpd; cah;j;jpfPo;Nehf;fpKLf;fg;gLk; NghJ 
 

kpd; cah;j;jpahdJfPo;Nehf;fpaKLf;fj;Jld; ( )a a j= − ,aq;FfpwJvdpy; epA+l;ldpd; 
,uz;lhk; tpjpiagad;gLj;jpehk; ngWtJ 

   GF N ma+ =  
Nkw;fz;lrkd;ghl;ilnrq;Fj;Jjpirapd; myFntf;lh;fisgad;gLj;jpvOJNthk;.  
 
myFntf;lh;fisgad;gLj;jpvOJNthk;.  

   mg j N j ma j− + = −  
ntf;lh; $Wfis ,UGwKk; xg;gplehk; ngWtJ 
   N = m(g-a) 
vdNtkdpjhpd; Njhw;wvil{W = N = (m(g-a)} mthpd; cz;ikviliatplFiwT.  
 
jhNdfPNotpOk; nghUs;fspd; vilapd;ik:  
 
jhNd fPNo tpOk; nghUs;fs; <h;g;gpay; tpiriakl;LNkczh;fpd;wd. jilapd;wpjhNd 
tpOtjhy; mit ve;j gug;GlDk; njhlh;G ,y;yhky; cs;sd. (fhw;wpd; cuha;T tpir 
Gwf;fzpf;fg;gLfpwJ). vdNt nghUspd; kPj nray;gLk; nrq;Fj;JtpirRopahFk;. 
nghUspd; fPo; Nehf;fpa KLf;fk; Gtpapd; <h;g;G KLf;fj;jpw;Fr; rkk;. mjhtJa = g 
vdNt rkd;ghL ,Ue;J 
   / N = m (g – g) = 0 
,jidNa vilapd;ik epiy vd;fpNwhk;. kpd; cah;j;jpfPo; Nehf;fpa KLf;fk; (a = g) 
y; tpOk;NghJ> kpd; cah;j;jpapd; cs;Ns ,Uf;Fk; kdpjh; vilapd;ik epiyia 
my;yJ jhdhfNt fPNotpOk; epiyia czh;thh;.  
 
tpz;ntspf; fyj;jpy; vilapd;ik:  
 
Gtpia Rw;wp tUk; tpz;ntspf;fyj;jpy; cs;s tpz;ntsptPuh;fs; kPJ vt;tpj <h;g;gpay; 
tpirAk; nray;glhJ vd;wxUjtwhdfUj;JepyTfpwJ. cz;ikapy; Gtpapd; gug;Gf;F 
mUNf Gtpapid tyk; tUk; tpz; ntspfyk; Gtpapd; <h;g;Gtpirf;Fcl;gLk;l. 
mNj<h;g;gpay; tpiria tpz;ntspfyj;jpy; cs;s tpz;ntsptPuh;fSk; czh;thh;fs;. 
,jd; fhuzkhf mth;fs; fyj;jpd; jiu kPJvt;tpjtpiriaAk; nrYj;JtJ ,y;iy. 
vdNtfyj;jpd; jiuAk; mth;fs; kPJvt;tpjnrq;Fj;JtpiriaAk; nrYj;JtJ ,y;iy. 
MfNttpz;ntspfyj;jpy; cs;stPuh;fs; vilapd;ik epiyapy; cs;sdh;. 
tpz;ntsptPuh;fs; kl;Lky;y. tpz; fyj;jpy; cs;s midj;J nghUs;fSk; vilapd;ik 
epiyapy; cs;sd. ,jidjhdhf fPNotpOk; epiyAld; xg;gplyhk;.  
 
thdpay; gw;wpambg;gilf; fUj;Jfs;:  
 
kdpj Fy tuyhw;wpy; Njhd;wpakpfg; gioamwptpay; gphpTthdpay; MFk;. Kw;fhyj;jpy; 
,aw;gpaypy; ,Ue;Jgphpj;Jg; ghh;f;fKbahjgFjpahfthdpay; ,Ue;jJ. 16 Mk; 
E}w;whz;Ltiu ,aw;gpaypy; thdpaypd; gq;fspg;Gkpfmjpfk;. 
`pg;ghh;f;f];>mhp];lhh;f];>jhykp>Nfhgh;epf]; kw;Wk; ilNfhgpuhN` MfpNahh;fshy; gy 
E}w;whz;Lfshfjpul;lg;gl;lthdpay; juTfspd; mbg;gilapy; jhd; nfg;sh; tpjpfSk; 
epA+l;ldpd; <h;g;gpay; tpjpfSk; cUthf;fg;gl;ld> cWjp nra;ag;gl;ld. ilNfhgpuhN` 
- tpd; thdpay; juTfs; cjtpapd;wpnfg;sh; tpjpfs; cUthfp ,Uf;fhJ. nfg;sh; 
tpjpfspd; cjtpapd;wpepA+l;ld; <h;g;gpay; tpjpiacUthf;;fp ,Uf;fKbahJ.  
 
ghl Muk;gj;jpy; Nfhgh;epf]pd; #hpa ikaf; nfhs;ifahdJ jhykpapd; Gtpikaf; 
nfhs;iff;F gjpyhf mike;jJ vdg;ghh;j;Njhk;. vdNt Gtpikaf; Nfhl;ghl;bd; 
Fiwfisehk; gFj;jha;e;J tpsf;FtJ Kf;fpakhdjhFk;.  
 
Gtpikaf; nfhs;ifAk; - #hpaikaf; nfhs;ifAk;:  
 



 

 

njhlh;e;J rpy khjq;fSf;F ,utpy; ntWq;fz;fshy; Nfhs;fspd; ,af;fq;fis cw;W 
Nehf;fpNdhk; vdpy; Nfhs;fs; fpof;F jpirapy; gazpj;J gpd;G gpd;Ndhf;fp 
Nkw;Fjpirapy; ,aq;fp kPz;Lk; fpof;Fjpirapy; gazpg;gijfhzyhk;. 
,jw;F“Nfhs;fspd; gpd;Ndhf;F ,af;fk;”(Retro grade motion) vd;W ngah;. nrt;thapd; 
gpd;Ndhf;F ,af;fj;ij fhzyhk;.  
 
Xh; Mz;Lfhyj;jpw;F nrt;tha; Nfhspd; ,af;fj;ij cw;W Nehf;Fk; NghJ mJ Kjypy; 
fpof;F jpirNehf;fp (gpg;uthpKjy; [{d;) nry;Yk;. gpd;G gpd;Ndhf;fp 
([{iy>Mf];L>nrg;lk;gh;) nry;Yk;. gpwF mf;Nlhgh; Kjy; kPz;Lk; fpof;Fjpirapy; 
nry;fpwJ. Kw;fhyj;jpy; thdpay; mwpQHfs; fz;Zf;F GydhFk; midj;J 
Nfhs;fspd; gpd;Ndhf;F ,af;fj;ij gjpT nra;J mjid tpsf;f Kaw;rpnra;jdh;. 
#hpad; kw;Wk; midj;J Nfhs;fSk; Gtpia ikakhff; nfhz;L tl;lg;ghijapy; Rw;wp 
tUfpd;wd vd mhp];lhl;by; $wpdhh;. mt;thW tl;lg;ghijapy; Nfhs;fs; ,aq;fpdhy; 
FWfpa fhyj;jpw;FVd; Nfhs;fs; gpd;Ndhf;fp ,aq;Ffpd;wd? vd;gij tpsf;f 
Kbatpy;iy. 
 
vdNt jhykp ,e;jGtpikaf; Nfhl;ghby;” ngUtl;lj;jpd; Nky; mikAk; rpW 
tl;lr;Row;rp”(Epicycle) vd;wfUj;jpidKd;nkhope;jhh;. ,f;fUj;jpd;gb>Gtpapidf; Nfhs; 
tl;lg; ghijapy; Rw;Wk; mNjNtisapy; kw;Wk; xUtl;lg;ghij ,af;fj;jpw;Fk; 
cs;shFk;. mjw;F ngUtl;lj;jpd; Nky; mikAk; rpWtl;lRow;rpvdg; ngah;. 
tl;lg;ghijapy; GtpapidRw;Wk; ,af;fj;ijAk;> ngUtl;lj;jpd; Nky; mikAk; rpWtl;l 
,af;fj;ijAk; xd;wpizf;Fk; NghJ Gtpapid xU nghUj;JNfhs;fs gpd;Nehf;fp 
nry;tJ Nghy Njhd;Wk; ,af;fj;ij jUfpwJ. mhp];lhl;bypd; Gtpikaf; fUj;Jld; 
,af;fj;ij jhykp ,izj;jhh;.  
 
Mdhy; jyhkpapd; ,e;jrpWtl;lr; Row;rp tpsf;fkhdJ kpfTk; fbdkhf ,Ue;jJ. 15Mk; 
E}w;whz;by; Nghye;J ehl;L thdpay; mwpQh; Nfhgh;epf;f];> ,e;j rpf;fiy vspa 
Kiwapy; jPh;f;Fk; tpjkhf #hpa ikaf; nfhs;ifiaKd;nkhope;jhh;. ,f;nfhs;ifg;gb> 
#hpa FLk;gmikg;gpd; ikak; #hpaNd. midj;JNfhs;fSk; #hpaidr; 
Rw;wptUfpd;wd. Gtpapidr; rhh;e;JNfhs;fspd; rhh;G ,af;fj;jpd; fhuzkhf Nfhs;fs; 
“gpd; Nehf;fpnry;tJNghd;w ,af;fj;ij”(Retrograde motion) ngWfpd;wd. #hpa ikaf; 
nfhs;ifapd; mbg;gilapy; Nfhs;fspd; ,e;jgpd; Nehf;fp nry;tJNghd;w ,af;fk; 
fhl;lg;gl;Ls;sJ.  
 
GtpahdJ nrt;tha; Nfhistpltpiuthf #hpaid Rw;wptUfpwJ. Gtpf;Fk; nrt;tha; 
NfhSf;Fk; ,ilNaahdrhh;G ,af;fj;jpd; (Relative motion) fhuzkhf[{iyKjy; 
mf;Nlhgh; tiunrt;tha; Nfhs; gpd;Nehf;fpnry;tJNghyNjhd;WfpwJ. 
,NjNghygpwNfhs;fspd; gpd;Ndhf;F ,af;fq;fisAk; Nfhgh; epf]pd; #hpa ikaf; 
nfhs;ifahy; tpsf;fKbe;jJ. ,e;jvspikj; jd;ikapd; fhuzkhfNt #hpa ikaf; 
nfhs;if Gtpikaf; nfhs;iff;F gjpyhf gbg;gbahf Vw;Wf; nfhs;sg;gl;lJ. ,aw;if 
epfo;TfSf;F xd;Wf;F Nkw;gl;l tpsf;fq;fs; jug;gLk; NghJ> vspikahd tpsf;fNk 
my;yJ khjphpNa nghJthf Vw;Wf;nfhs;sg;gLk;. Nkw;$wpa fUj;J kl;Lky;yhJ> 
jhykpapd; nfhs;iff;F gjpyhf Nfhgh;epf]; nfhs;if Vw;Wf; nfhs;sg;gl;ljw;fhd 
tphpthd tpsf;fj;ij thdpay; E}y;fspy; fhzyhk;.  
 
nfg;shpd; %d;whk; tpjpAk; thdpay; njhiyTfSk;:  
 
nfg;sh; jdJ %d;WtpjpfisAk; jUtpg;gjw;FilNfhgpuhN`tpd; thdpay; 
juTfisKOikahfg; gad;gLj;jpdhh;. jdJ %d;whk; tpjpapy; #hpaDf;Fk; NfhSf;Fk; 
,ilNaahdnjhiyTf;Fk;>Nfhspd; Rw;Wf; fhyj;jpw;Fk; cs;snjhlh;gpidjUtpj;jhh;. 
thdpay; mwpQh;fs; tbtpay; kw;Wk; Kf;Nfhztpaypd; cjtpAld; xUNfhSf;Fk; 
#hpaDf;Fk; ,ilNacs;snjhiytpidGtpf;Fk; #hpaDf;Fk; 
,ilNacs;snjhiytpd; (thdpay; myF) klq;fhff; fz;lwpe;jhh;fs;. ,q;F 
#hpadpypUe;J Gjd; kw;Wk; nts;spapd; njhiyTfz;lwpag;gl;ltpjj;ijfhz;Nghk;. 
Gjd; kw;Wk; nts;spNfhs;fs; cs; Nfhs;fs; vdg;gLfpd;wd. G+kpapypUe;Jghh;f;Fk;NghJ 



 

 

#hpaDf;Fk; nts;spf; NfhSf;Fk; ,ilNacs;smjpfgl;rNfhzk; 46˚MFk;. 
mNjNghyGjd; NfhSf;Fk; #hpaDf;Fk; ,ilNacs;smjpfgl;rNfhzk; 22.5˚ MFk;.  
 
Gtpiag; nghWj;Jnts;spf;Nfhs; ngUkePl;rpepiyapy; (46˚)cs;sNghJ> 
#hpaDf;Fk;>nts;spf;Fk; cs;sNfhl;Lf;Fk;>nts;spf;Fk; G+kpf;Fk; cs;sNfhl;Lf;Fk; 
,ilNacs;sNfhzk; 90˚MFk;. ,jd; %yk; Gtpf;Fk; #hpaDf;Fk; 
,ilNacs;snjhiyTfhzyhk;. Gtpf;Fk; #hpaDf;Fk; cs;snjhiyTxUthdpay; 
myF(1 AU)vd;WvLj;Jf; nfhs;syhk;.  
 
jphpNfhzkpjpnfhs;ifg;gbcs;snrq;NfhzKf;Nfhzj;jpy;  

    sin
r

R
 =  

,q;FR = 1 AU 
  sin (1 )(sin46 )r R AU= =   

sin 46˚ = 0.72vd;gjpypUe;Jnts;sp #hpadpypUe;J 0.72 AUnjhiytpy; cs;sJ 
vdfzf;fplg;gl;lJ. ,NjNghy; θ = 22.5˚vdgpujpapl;LGjDf;Fk; #hpaDf;Fk; cs;s 
njhiyT0.38 AUvdfzf;fplg;gl;lJ. ntspf;Nfhs;fshdnrt;tha; kw;Wk; tpahod; 
Nghd;w Nfhs;fspd; njhiythdJrw;WkhWgl;lKiwapy; fz;lwpag;gl;ld. #hpaDf;Fk; 
Nfhs;fSf;Fk; cs;s njhiyTfs; jug;gl;Ls;sd.  

ntt;NtWNfhs;fSf;fhd
3

2

a

T
 

 
Nfhs;fs; Rw;Wg;ghijMuk; 

(a) 
Rw;Wf;fhyk; T 

(ehl;fs;) 
A3/T2 

Gjd;  0.389 AU 87.77 7.64 
nts;sp 0.724 AU 224.70 7.52 
Gtp 1,000 AU 365.25 7.50 
nrt;tha; 1.524 AU 686.98 7.50 
tpahod; 5.200 AU 4332.62 7.49 
rdp 9.510 AU 10,759.20 7.40 
 
,jpypUe;J nfg;sh; tpjpiar; rhpghh;f;fcah;epiyg; gs;spapy; fw;Fk; tbtpay; kw;Wk; 
Kf;Nfhztpay; fUj;Jf;fNsNghJkhditvd;gJed;FnjhpfpwJ.  
 
Gtpapd; Muj;ijmsj;jy;:  
 
fp.K. 225 y; mNyf;]hz;lhpah(Alexandria) tpy; tho;e;jfpNuf;f E}yfh; vul;Nlh];jdP]; 
(“EratosThenes”) Gtpapd; Muj;ijKjd; Kjypy; mse;jhh;. jw;NghJetPdKiwapy; 
fz;lwpag;gl;l kjpg;Gld; xg;gpl ,k;kjpg;G fpl;lj;jl;l Jy;ypakhf mike;Js;sJ. 
vul;Nlh];jdP]; gad;gLj;jpafzf;fPl;Lf;FNjitahdfzpjk; ,d;W cah;epiy tFg;gpy; 
nrhy;ypj; jug;gLfpwJ. Nfhil #hpa jpUg;GKfepiyapy; (#hpad; jd; ,af;fjpiria 
khw;Wk; ehs;) (Solstice) ez;gfypy; ird; (Syene)efhpy; #hpa xspepoy; Vw;gLj;jhijf; 
fz;lhh;. mNjNeuj;jpy; irnad; efhpypUe;J 500 iky; njhiytpy; cs;s 
mnyf;]hz;l;hpah efhpy; nrq;Fj;Jj; jpirf;F7.2˚rha;thf #hpa xspepoy; 
tpOfpwJvdf; fz;lhh;.  
vdf; fz;lhh;. 
7.2 bfphpNtWghLVw;glf; fhuzk; Gtpapd; Nkw;gug;Gtise;Jfhzg;gLtNjvdczh;e;jhh;.  
 

,e;jNfhzk; 
1

7.2
8

 = Nubad;  



 

 

ird; kw;Wk; mnyf;rhz;bhpahefUf;F ,ilNaahd tl;ltpy;ypd; ePsk; S vd;f.  
NkYk; Gtpapd; Muk; Rvdpy;  
 
   S = Rθ = 500 iky;  

Gtpapd; Muk; 
500

R


=  iky;  

500

1

8

R =
 
 
 

iky;  

R = 4000 iky;  
1 iky; = 1.609 km. vdNt mth; Gtpapd; Muk; R = 6436 km vdf; fzf;fpl;lhh;. 
tpag;gspf;Fk; tz;zk; ,k;kjpg;G jw;NghJ fz;lwpag;gl;l kjpg;ghd 6378 km f;F kpf 
mUNfcs;sJ.  
 
3Mk; E}w;whz;by; fpNuf;fehl;L thdpay; mwpQH `pg;ghh;f;f]; Gtpf;Fk; epyTf;Fk; 
cs;snjhiytpid fz;lwpe;jhh;.  
 
tpag;G+l;Lk; thdpay; cz;ikfs;:  
 

1. re;jpufpufzk; kw;Wk; Gtpapd; epoypd; Muk; mstpLjYk; :  
 
2018 [dthp 31>md;W KO re;jpufpufzk; eilngw;wij jkpofk; cl;glgy 
,lq;fspy; cw;W Nehf;fpgjpT nra;ag;gl;lJ. epyhGtpapd; epoiyf; flf;Fk;NghJ> 
,g;Gtpepoypd; Muj;ij mstPL nra;ayhk;.  
 
Gtpapd; fUepoy; gFjpapy; epyh cs;sNghJ rptg;G epwj;jpy; epyh njhpAk;. 
Gtpapd; fUepoy; gFjpapid tpl;Lepyh ntspNawpa clNdmJ gpiwepyT Nghy 
Njhd;Wk;. mt;thW epyhntspNaWk; NghJ Gt fUepoypd; Njhw;w Muk; kw;Wk; 
epyhtpd; Njhw;w Muk; Mfpatw;iw msf;fyhk;. gpd;G mtw;wpd; 
jfTfzf;fplyhk;.  
 
epow;glj;jpy; Gtpapd; fUepoypd; Njhw;wMuk; (apparent radius) = Rs = 13.2 cm 
epow;glj;jpy; epyhtpd; Njhw;wMuk; (apparent redius) = Rm = 5.15 cm 

,e;jMuq;fspd; jfT 2.56s

m

R

R
  

Gtpapd; fUepoypd; Muk; Rs = 2.56 × Rm 
epyhtpd; Muk; Rm = 1737 km 
GtpfUepoypd; Muk;  
  2.56 1737 4446sR km km=    

Muj;jpd; rhpahdmsT= 4610 km 
 

fzf;fPl;by; rjtPjg; gpio 

  
4610 4446

100 3.5%
4610

−
=  =  

cah;jpwd; njhiy Nehf;fp %yk; glq;fs; vLf;fg;gl;lhy; gpioapd; msT 
FiwAk;. vspa fzpj nray;ghl;bd; %yk; ,e;jfzf;fPL nra;ag;gl;Ls;sJ 
vd;gJ ftdpf;fj;jf;fJ.  
 
re;jpu fpufzj;jpd; NghJepyhtpd; kPJtpOk; Gtpapd; epoypd; tbtj;ij 
cw;WNehf;fp GtpahdJ Nfhsf tbtKilaJ vd thdpay; mwpQHfs; 
ntFfhyj;jpw;F Kd;Ngep&gpj;jdh;.  

 



 

 

2. xt;nthU khjKk; #hpa fpufzk; kw;Wk; re;jpufpufzk; 
,uz;LNkNjhd;Wtjpy;iyVd;?  
KO epyT ehspd; NghJ epytpd; Rw;Wg;ghijAk; Gtpapd; Rw;Wg;ghijAk; 
xNujsj;jpy; mike;jhy; re;jpufpufzk; Njhd;Wk;. mNjNghy; mkhthirmd;Wk; 
mike;jhy; #hpa fpufzk; Njhd;Wk;. Mdhy; epyhtpd; Rw;WghijahdJGtpapd; 
Rw;Wg;ghijj; jsj;jpypUe;J 5˚rha;e;J fhzg;gLfpwJ. 
,e;j5˚rha;Tcs;sjhy;>Mz;bd; xU Fwpg;gpl;l fhyj;jpy; kl;LNk #hpad;> 
Gtpkw;Wk; epyTMfpaitxNuNeh;Nfhl;by; mikfpd;wd. mt;thW mikAk; 
nghOJ kl;LNk ,k;%d;wpd; epiyapidg; nghWj;J re;jpufpufzNkh my;yJ 
#hpa fpufzNkhVw;gLk;.  
 

3. Gtpapy; gUt fhyq;fs; Njhd;WtJVd;?  
#hpaid Gtp ePs;tl;lg;ghijapy; Rw;WfpwJ. vdNt #hpaDf;F mz;ikapy; 
Gtpcs;sNghJ NfhilfhyKk; Nra;ikapy; cs;sNghJ Fsph;fhyKk; 
Njhd;WfpwJ” vd;gJ jtwhd fUj;jhFk;. cz;ikapy; GtpahdJ #hpaid 23.5˚ 
Nfhz rha;Tld; Rw;wp tUtjhNyNa gUtfhyq;fs; Njhd;Wfpd;wd.  
23.5˚rha;tpd; fhuzkhf Gtpapd; tlNfhsg;gFjp #hpaDf;F ntF njhiytpy; 
cs;sNghJ> Gtpapd; njd;Nfhsg;gFjp #hpaDf;F mUfpy; mikAk;. vdNt 
tlNfhsg;gFjpapy; Fsph;fhykhf cs;sNghJ> njd;Nfhsg; gFjpapy; 
Nfhilfhykhf ,Uf;Fk;.  
 

4. tpz;kPdpd; Njhw;w ,af;fKk; Gtpapd; Row;rpAk;:  
 
,uT Neuq;fspy; tpz;kPd;fs; efh;tJ NghJ Njhd;Wtij cw;W Nehf;Ftjd; 
%yk; Gtp jd;idj;jhNd Roy;fpwJ vd ep&gpf;fyhk;. Gtpapd; jw; Row;rp 
fhuzkhfNt Jut tpz;kPidkw;w tpz;kPd;fs; tl;lg;ghijapy; Rw;wptUtJ 
Nghy Njhd;WfpwJ 

 
Gtpapd; Row;rp mr;Rf;FNeuhf Jut tpz;kPd; mike;Js;sjhy; mt;tpz;kPd; 
epiyahdjhf Njhd;WfpwJ. Nghyhhp]; tpz;kPd; (Polaris) JUttpz;kPd; MFk;.  
 
thdpay; kw;Wk; <h;g;gpaypy; rkPgj;jpatsh;r;rpfs;:  
 
19 Mk; E}w;whz;L tiuthdpayhdJ ntWk; fz;fshy; my;yJ njhiy Nehf;fp%yk; 
cw;W Nehf;fg;gLjiy rhh;e;J ,Ue;jj. 19 Mk; E}w;whz;bd; Kbtpy; kpd;fhe;j 
miyfspd; epwkhiy fz;lwpag;gl;lTld; gpugQ;rj;ijg; gw;wpa ekJ Ghpjy; 
ngUkstpy; mjpfhpj;jJ. 19 Mk; E}w;whz;bd; ,Wjpapy; Vw;gl;l ,e;jtsh;r;rpahy; 
epA+l;ldpd; <h;g;gpay; tpjpahy; rpyepfo;Tfs; kw;Wk; Kuz;ghLfis tpsf;f Kbatpy;iy 
vd fz;lwpag;gl;lJ. <h;g;gpay; Jiwapy; 20 Mk; E}w;whz;bd; kpfr; rpwe;j 
nfhs;iffspy; xd;whd“ nghJrhh;gpay; jj;Jtk;”My;gh;l; Id;];Bdhy; 
cUthf;fg;gl;lJ.  
 
,Ughjk; E}w;whz;by; thdpaYk; <h;g;gpaYk; xd;wpize;jd. NkYk; gyklq;Ftsh;r;rp 
mile;jd. tpz;kPd; Njhw;wKk; kiwTk; 
vt;thWvw;gLfpwJvd;gJed;FGhpe;Jnfhs;sg;gl;lJ. thd; ,aw;gpay; kw;Wk; <h;g;gpay; 
Jiwfspy; ,e;jpa ,aw;gpay; mwpQH;fs; Kf;fpa gq;fspg;Gfs; mspj;jpUf;fpd;wdh;. 
fUe;Jiskw;Wk; tpz;kPdpd; kiwTgw;wpa nfhs;ifapid Rg;gpukzpad; re;jpuNrfh; 
cUthf;fpdhh;. ,jw;fhf 1983 ,y; Nehgy; ghpRngw;whh;. ,e;jpathdpay; mwpQHfspy; 
Fwpg;gplj;jf;ftuhd Nkf;ehl; rhfh(Meghanadsaha) tpz;kPd;fspy; eilngWk; 
madpahf;fj;jpw;Fchparkd;ghl;il fz;Lgpbj;jhh;. ,J‘rhfhtpd; madpahf;fr; 
rkd;ghL”vdg;gLk;. ,r;rkd;ghLtpz;kPd;fistifg;gLj;jcjTfpwJ. mky; Fkhh; 
nrsj;hp (Amal kumar Ray - Choudhuri) cUthf;fpa “uha; - nrsj;hprkd;ghLk;”<h;g;gpay; 
Jiwf;F kpfrpwe;j gq;fspg;ghFk;. ,d;ndhU Kf;fpa ,e;jpa thdpaw;gpayuhd n[ae;j; 
tp. eh;ypfh; (Jayand V. Narlikar) thdpaw;gpaypy; Kd;Ndhbahd gy gq;fspg;Gfis 



 

 

je;Js;shh;. NkYk; thdpay; kw;Wk; thdpaw;gpay; gw;wpaMh;tj;ijj; J}z;Lk; E}y;fs; 
gyvOjpAs;shh;.  
 
IUCAA (Inter University Center for Astronomy and Astrophysics) vd;w 
Muha;r;rpepWtdk; Nguhrphpah; n[ae;j; tp. eh;ypfuhy; Muk;gpf;fg;gl;lJ. ,e; epWtdk; 
%yk; thdpay; kw;Wk; <h;g;gpay; Jiwfspy; gy;NtWMa;Tfs; eilngw;W tUfpd;wd. 
khzth;fs; ,j;Jiwfspy; Vw;gl;Ls;s tsh;r;rpfs; gw;wp E}yfk; nrd;W NkYk; 
mwpe;Jnfhs;sNtz;Lk;.   

 
 
  



 

 

 
myF – 10 

 
 
jQ;rhT+h; eldg; nghk;ikia (jQ;rhT+h; jiyahl;bg; nghk;ik) ,J Xh; cyfg; 
Gfo;ngw;w jkpoff; fyhr;rhug; nghk;ikahFk;. ,e;j nghk;ikia Ml;btpl;lhy; epfo;tJ 
vd;d? nghk;ikapd; jiy kw;Wk; cly; njhlh;r;rpahf Kd;Dk; gpd;Dk; ,aq;fp> gpd;dh; 
,af;fk; gbg;gbahf Fiwe;J epw;fpwJ. ,Nj Nghy; ehk; rhiyapy; elf;Fk; nghOJ> 
ek;Kila iffSk;> fhy;fSk; Kd;Dk; gpd;Dk; ,af;fj;ij Nkw;nfhs;Sk; NghJ 
epfOk;. jha; jd; Foe;ijia J}q;f itg;gjw;fhf njhl;biy Ml;Lk;nghOJ 
njhl;byhdJ Kd;Dk; gpd;Dk; ,af;fkilAk;. Kd;dh; tpthjpj;j ,af;fq;fspypUe;J 
,t;tifahd midj;J ,af;fq;fSk; NtWgl;lit. ,e;j ,af;fq;fs; ,j;jifa 
,af;fq;fis miyTW ,af;fk; my;yJ mjh;TW ,af;fk; vd;W miof;fpd;Nwhk;. 
,k;khjphpahd ,af;fk; mZf;fspy; $l epfo;fpd;wJ.  
 
xU jplg;nghUspd; ntg;gepiy caUk; nghOJ mZf;fs; mjDila eLepiy my;yJ 
rkepiyiag; nghUj;J mjph;tilfpwJ. fl;blq;fspd; fl;likg;G kw;Wk; ve;jputpay; 
fUtpfis Mfpatw;iw tbtikj;jy; Nghd;w nghwpapay; gad;ghLfspy; mjph;T 
,af;fk; gw;wpa fw;wy; kpfTk; Kf;fpaj;Jtj;ij ngWfpwJ.  
 
rPuiyT kw;Wk; rPuw;w miyT ,af;fk;:  
 
,aw;gpaypy; ,af;fkhdJ> kPz;Lk;> kPz;Lk; epfOk; ,af;fk; rPuiyT ,af;fk;> vdTk; 
kPz;Lk;> kPz;Lk; epfohj ,af;fk; rPuw;w miyT ,af;fk; vdTk; ,Utifahf 
tifg;gLj;jg;gLfpwJ.  
 

1. rPuiyT ,af;fk; (Periodic motion): 
rPuhd fhy ,ilntspapy; jhdhfNt kPz;Lk;> kPz;Lk; epfOk; ve;j xU 
,af;fKk; rPuiyT ,af;fk; vdg;gLk;. vLj;Jf;fhl;L Cry; fbfhuj;jpy; cs;s 
Kl;fs;> njhl;bypd; miyTfs;> #hpaidr; Rw;wptUk; Gtpapd; ,af;fk;> tsUk; 
kw;Wk; NjAk; re;jpud; kw;Wk; rpy.  
 

2. rPuw;w miyT ,af;fk;  
rPuhd fhy ,ilntspapy; jhdhfNt kPz;Lk;> kPz;Lk; epfohj ve;j xU 
,af;fKk; rPuw;w miyT ,af;fk; vdg;gLk;. vLj;Jf;fhl;L epy eLf;f epfo;T> 
vhpkiy ntbg;G Nghd;wit.  

 
miyTW ,af;fk; (Oscillatory motion):  
 
xU nghUs; my;yJ JfshdJ Fwpg;gpl;l fhy ,ilntspapy; kPz;Lk; kPz;Lk; Kd;Dk; 
gpd;Dk; ,af;fj;ij mjph;tpaf;fk;) vdg;gLk;.  
 
vLj;Jf;fhl;Lfs; ekJ ,jaJbg;G> G+r;rpapd; rpwfpd; ,af;fk;> jhj;jhtpd; fbfhuk; 
(Grand father’s clock) Cry; fbfhuk;) Nghd;wit.  
 
midj;J miyTW ,af;fKk; rPuiyT ,af;fkhFk;. Mdhy; midj;J rPuiyT 
,af;fq;fSk; miyTW ,af;fkhfhJ vd;gij ftdj;jpy; nfhs;sTk;.  
 
jdpr;rPhpir ,af;fk; (SHM): 
 
jdpr;rPhpir ,af;fk; miyTW ,af;fj;jpd; rpwg;G tifahFk;. ,jpy; Jfspd; KLf;fk; 
my;yJ tpirahdJ epiyahd Gs;spapypUe;J mJ mile;j ,lg;ngah;r;rpf;F 
Neh;;j;jftpYk;. vg;nghOJk; epiyahd Gs;spia Nehf;fpAk; ,Uf;Fk; vdyhk;.  
 
xU ghpkhz ,af;fj;jpy; x vd;gJ Jfs; mile;j ,lg;ngah;r;rp kw;Wk; axvd;gJ 
mj;Jfspd; KLf;fk; vdpy;> 



 

 

   
xa x  

   
xa b x= −  

,q;F b vd;gJ khwpyp. ,J KLf;fk; kw;Wk; ,lg;ngah;r;rpf;fpilNaahd jftpdhy; 
mstplg;gLfpwJ. ,jd; ghpkhzk; T-2 f;Fr; rkk;.  
 
,UGwKk; Jfspd; epiw m– My; ngUf;fp epA+l;ldpd; ,uz;lhtJ tpjpiag;gad;gLj;j> 
tpirahdJ> 
   Fx = -kx 
,q;F k vd;gJ tpir khwpyp MFk;. ,k;khwpyp XuyF ePsj;jpw;fhd tpir vd 
tiuaWf;fg;gLfpwJ. ,lg;ngah;r;rpAk;> tpirAk; (my;yJ KLf;fk;) xd;Wf;nfhd;W 
vjph;j;jpirapy; cs;sij vjph;f;Fwp fhl;LfpwJ. Jfspd; ,lg;ngah;r;rp rkepiy 
Gs;spapypUe;J tyJGwk; (x Neh;f;Fwp kjpg;G) Nehf;fp cs;sNghJ tpirahdJ (my;yJ 
KLf;fk;) rkepiyg;Gs;spia Nehf;fpNa (,lg;Gwk; Nehf;fp) ,Uf;Fk;. ,NjNghy; Jfspd; 
,lg;ngah;r;rpahdJ rkepiyg; Gs;spapypUe;J ,lJGwk; Nehf;fp cs;s NghJ (x 
vjph;f;Fwp kjpg;G)> tpirahdJ (my;yJ KLf;fk;) rkepiyg;Gs;spia Nehf;fpNa 
(tyJGwk; Nehf;fp) ,Uf;Fk;. ,t;tifahd tpirahdJ kPs; tpir vdg;gLk;. Vnddpy; 
jdpr;rPhpir ,af;fj;ij Nkw;nfhs;Sk; Jfis> kPs;tpirahdJ vg;nghOJk; njhlf;f 
epiyf;Nf (rkepiy my;yJ eLepiy) nfhz;L tUk;. ,t;tpirahdJ xUikatpir 
MFk;. ,J rkepiyg;Gs;spia Nehf;fp nray;gLk; ika fth;r;rp tpirahFk;.  
 
,Ughpkhzk; kw;Wk; Kg;ghpkhzj;jpy; ,jid ehk; ntf;lh; FwpaPl;by; vOjyhk;.  

     F k r= −  

,q;F r  vd;gJ vLj;Jf;nfhz;l Mjpg;Gs;spapypUe;J Jfspd; ,lg;ngah;r;rpahFk;. 
tpirAk;> ,lg;ngah;r;rpAk; Neh;Nghf;F njhlh;G nfhz;lJ vd;gJ Fwpg;gplj;jf;fJ. 
mjhtJ tpirapd; mLf;Fk;> ,lg;ngah;r;rpapd; mLf;Fk; xd;Wf;nfhd;Wr; rkk;.  
 

(tpirapd; vz;kjpg;G | |F ) kw;Wk; tpisT (,lg;ngah;r;rpapd; vz; kjpg;G | |r ) ,tw;wpw;F 
,ilNaahd njhlh;ig tiuglj;jpy; Fwpj;jhy;> ,uz;lhk; kw;Wk; ehd;fhk; fhy;gFjpfs; 
topNa nry;Ykl; Neh;Nfhlhf mikAk;. mf;Nfhl;bd; rhpT k ia mse;J> tpirkhwpyp 
1

k
- ,d; vz;kjpg;ig fz;lwpayhk;.  

 
rPuhd tl;l ,af;fj;jpd; tpl;lj;jpd; kPjhd tPoy; xU jdpr;rPhpir ,af;fk;:  
 
m epiw nfhz;l Jfs; xd;W v vd;w rPuhd jpirNtfj;jpy; r Muk; nfhz;l tl;lj;jpd; 
ghpjp topNa ,lQ;Ropj;jpirapy; ,aq;Ftjhff; fUJNthk;. Ma mr;R mikg;gpd; 
Mjpg;Gs;spahdJ tl;lj;jpd; ikak; O Tld; nghUe;Jtjhff; nfhs;f. Jfspd; 
Nfhzj;jpirNtfk; vdTk; xU Fwpg;gpl;l Neuk; t ,y; mj;Jfspd; Nfhz ,lg;ngah;r;rp 
θ vdTk; nfhz;lhy; rPuhd tl;l ,af;fj;jpy; ,Uf;Fk; xU Jfspd; epiyia (Position), 
me;j tl;lj;jpDila tpl;lj;jpy; tpor;nra;jhy; me;j tPoy; (Projection) xU jdpr; 
rPhpir ,af;fj;ij Nkw;nfhs;Sk;. ,jd; %yk; rPuhd tl;l ,af;fk; kw;Wk; mjph;TWk; 
,af;fk; Mfpatw;Wf;F ,ilNa cs;s njhlh;gpid ehk; ,izf;f KbAk;.  
 
,NjNghd;W ve;j xU mjph;TW ,af;fk; my;yJ Roy; ,af;fj;jpid> rPuhd tl;l 
,af;fj;Jld; ,izf;f KbAk;. NtWtpjkhf $wpdhy; ,t;tpU ,af;fq;fSk; xNu 
,ay;ig ngw;Ws;sJ.  
 
tl;lg;ghijapy; ,aq;Fk; Jfspd; epiyia (position) mt;tl;lg;ghijapd; nrq;Fj;J 
tpl;lj;jpd; kPJ my;yJ nrq;Fj;J tpl;lj;jpw;F ,izahd Nfhl;bd; kPJ tPoy; 
(projection) nra;Nthk;.  
 



 

 

,NjNghy;> Nkw;$wpa epfo;it fpilj;js mr;R my;yJ fpilj;js mr;Rf;F ,izahd 
Nfhl;by; ehk; tPo;r;rpailar; nra;a KbAk;.  
 
xU RUs;tpy; - epiw mikg;ig (my;yJ miyAWk; Cry;) xU Fwpg;gpl;l 
vLj;Jf;fhl;lhff; fUJNthk;. RUs;tpy; NkYk; fPOk; ,af;Fk; NghJ (my;yJ Cry; 
Kd;Dk; gpd;Dk; miyTWk; NghJ) mjd; epiw my;yJ Cry; Fz;bd; ,af;fk; tl;l 
,af;fj;jpy; cs;s Gs;spfSld; ,izj;J fhl;lg;gl;Ls;sJ.  
 
vdNt rPuhd tl;l ,af;fj;jpy; Jfspd; epiyia me;j tl;lj;jpDila tpl;lj;jpd; kPJ 
(my;yJ tpl;lj;jpw;F ,izahd Nfhl;bd; kPJ) tpor; nra;jhy; (Projection) mt;tpaf;fk; 
Neh;Nfhl;L ,af;fkhf mikAk;. ,jidNa jdpr;rPhpir ,af;fk; vdf; fUJfpNwhk;. 
,t;tl;lk; jdpr;rPhpir ,af;fj;jpd; Nkw;Nfhs; tl;lk; (circle of reference) vdg;gLk;.  
 
jdpr;rPhpir ,af;fkhdJ xU Fwpg;gpl;l tl;lj;jpd; ve;j xU tpl;lj;jpd; kPJk; ,aq;Fk; 
Jfs; epiyapd; tPo;T (Projection of position) vdTk; tiuaWf;fg;gLfpwJ.  
 
jdpr;rPhpir ,af;fj;jpy; ,lg;ngah;r;rp> jpirNtfk;> KLf;fk; kw;Wk; mtw;wpw;fhd 
tiugl tpsf;fk;  
xU Fwpg;gpl;l fz Neuk; t ,y; mjph;tilAk; JfshdJ rkepiyg;Gs;spapypUe;J fle;j 
njhiyT ,lg;ngah;r;rp vdg;gLk;. 
 
xU Fwpg;gpl;l fz Neuk; t ,y;>A Muk; nfhz;l tl;lj;jpd; kPjhd Jfspd; epiy P 
vd;f. t vd;w fzj;jpy; mjd; ,lg;ngah;r;rp y-ia fPo;f;fz;lthW jUtpf;fyhk;.  
 
Δ OPN ,y;  

 sin θ = 
ON

OP
  ON = OP sin θ 

Mdhy; ,t ON y = = kw;Wk; OP = A 

  siny A t=  

sin 1t = vDk; nghOJ ,lg;ngah;r;rp y MdJ ngUk kjpg;ig ngWk; (,e;j kjpg;G A 

– f;Fr; rkk;) 
 
eLepiyapypUe;J mjph;tilAk; Jfs; mile;j ngUk ,lg;ngah;r;rp tPr;R (A) vdg;gLk;. 
jdpr;rPhpir ,af;fj;jpy; tPr;R khwpypahFk;. nghJthf jdpr;rPhpir ,af;fj;ij jtpu 
kw;w ve;j ,af;fj;jpw;Fk; tPr;R khwpypahf ,Uf;f Njitapy;iy> ,J fhyj;ijg; 
nghWj;J khwyhk;.  
 
 
jpirNtfk;:  
 
,lg;ngah;r;rp khWk; tPjk; jpirNtfk; MFk;. fhyj;ij rhh;e;J tifg;gLj;j ehk; 
ngWtJ  

  ( sin )
dy d

v A t
dt dt

= =  

tl;l ,af;fj;jpy; (khwh Muk;) tPr;R A khwpyp> NkYk; rPuhd tl;l ,af;fj;jpw;F 

Nfhzj;jpirNtfk;   khwpyp> vdNt  

   cos
dy

v A t
dt

 = =  

 2 2 2sin cos 1 cos 1 sint t t t   + =  = −  
vd;w jphpNfhz Kw;nwhUikiag; gad;gLj;j  

   21 sinv A t = −  



 

 

rkd;ghL ypUe;J  

  sin
y

t
A

 =  

  
2

1
y

v A
A


 

= − 
 

 

  2 2v A y= −  

,lg;ngah;r;rp y = O vdpy; mjd; jpirNtfk; v = A (ngUkk;) kw;Wk; ngUk 
,lg;ngah;r;rp y = A> vdpy; mjd; jpirNtfk; = v = O (rpWkk;). ,lg;ngah;r;rpahdJ 
RopapypUe;J ngUkj;jpw;F mjpfhpj;jhy; jpirNtfk; ngUkj;jpypUe;J Ropf;F FiwAk;. 
,J vjph;jpirapy; kPz;Lk; epfOk;.  
 
jpirNtfk; xU ntf;lh; msT Mifahy;> rkd;ghL ntf;lh; $Wfisf; fz;lwptjd; 
%yKk; ngwyhk;.  
 
NtWgl;l fzNeuj;jpy; ,lg;ngah;r;rp> jpirNtfk; kw;Wk; KLf;fk;  
 
fhyk; 0 

4

T
 

2

4

T
 

3

4

T
 

4

4

T
T=  

t  0 

2


 

  3

2


 

2  

,lg;ngah;r;rp 

siny A t=  

0 A 0 -A 0 

jpirNtfk;

cosv A t =  
A  0 -A  0 A  

KLf;fk;a = 

= -A 2 sin  t  

0 -A 2  0 A 2  0 

 
KLf;fk;:  
jpirNtf khWghL KLf;fk; vdg;gLk;. fhyj;ijg; nghUj;J tifg;gLj;j> ehk; ngWtJ  

  ( cos )
dv d

a A t
dt dt

 = =  

  2 2sina A t y  =− =−  

  
2

2

2

d y
a y

dt
= =  

ehk; mwptJ eLepiyg;Gs;spapy; (y = 0) Jfspd; jpirNtfk; ngUkk; Mdhy; Jfspd; 
KLf;fk; RopahFk;. ngUk epiyapy; (y = ±A), Jfspd; jpirNtfk; Rop Mdhy; KLf;fk; 

ngUk kjpg;Gld; (±A 2 ) vjph;j;jpirapy; nray;gLfpwJ.  
 
jdpr;rPhpir ,af;fj;jpd; miyTNeuk;> mjph;ntz;> fl;lk;> fl;l NtWghL kw;Wk; 
njhlf;ff; fl;lk; 
 
1. miyTNeuk;  



 

 

Jfnshd;W xU KO miytpw;F vLj;Jf;nfhs;Sk; fhyk; miyTNeuk; vd 
tiuaWf;fg;gLfpwJ. ,J tof;fkhf T vd;w vOj;jhy; Fwpf;fg;gLfpwJ. xU 
KOr;Rw;Wf;F vLj;Jf;nfhz;l t = T, fhyk; vdpy;  

   
2

2T T


 


=  =  

jdpr;rPhpir ,af;fj;jpw;F cl;gLk; Jfspd; ,lg;ngah;r;rpia ird; (sine) my;yJ 
nfhird; (cosine) rhh;Gfshf Fwpg;gplyhk;.  

  y(t) = A sin 
2

T


  t my;yJ y(t) = A cos 

2

T


t 

,q;FT vd;gJmiyTNeuk;. fhyk; tf;Fgjpyhft + Tvdg; gpujpapl;lhy; mjd; rhh;ghdJ> 

   
2

( ) sin ( )y t T A t T
T


+ = +  

   =
2

sin( 2 )A t
T


+  

   
2

sin ( )A t y t
T


= +  

   y(t + T) = y(t)  
vdNt,r;rhh;GxUmiyTNeuj;jpw;FgpwFk; kPz;Lk; kPz;Lk; epfOk; rhh;GMFk;. 
,e;jy(t)vd;gJrPhpirr; rhh;Gf;fhdvLj;Jf;fhl;lhFk;.  
 
mjph;ntz; kw;Wk; Nfhzmjph;ntz;  
 
Jfnshd;WxUnehbapy; Vw;gLj;Jk; miyTfspd; vz;zpf;ifmjph;ntz; vdg;gLk;. 
,Jfvd;wvOj;jhy; Fwpf;fg;gLfpwJ. ,jd; SImyFS-1my;yJn`h;l;]; MFk;.  
(FwpaPLHz) 
 
fzpjKiwapy; mjph;ntz;>miyTfhyj;Jld; fPo;f;fz;lthWnjhlh;GgLj;jg;gLfpwJ.  
 
,jd; SImyFs-1my;yJn`h;l;]; MFk;.  
(FwpaPLHz).  
 
fzpjKiwapy; mjph;ntz;>miyTfhyj;Jld; fPo;f;fz;lthWnjhlh;GgLj;jg;gLfpwJ.  

   
1

f
T

=   

xUnehbapy; Vw;gLk; Rw;Wfspd; vz;zpf;ifNfhzmjph;ntz; vdg;gLk;. ,Jtof;fkhf
 (omega)vd;wfpNuf;fr; rpwpavOj;jhy; Fwpg;gplg;gLfpwJ.  
 
rkd;ghLMfpatw;iwxg;gLk; nghOJ>Nfhzmjph;ntz; kw;Wk; mjph;ntz;zpd; njhlh;G.  
  f =  

Nfhzmjph;ntz;zpd; SImyFrad s-1(Nubad; ngh; nrfz;l; vdthrpf;fTk;)  
 
fl;lk;  
xUFwpg;gpl;lfzj;jpy; mjph;tilAk; Jfspd; fl;lk;>mf;fzj;jpy; mj;Jfspd; 
epiyiaKOikahff; Fwpg;gpLtjhFk;.  
 
Fwpg;gpl;lfzj;jpy; rkepiyiag; nghUe;Jmj;Jfspd; epiy (Position)kw;Wk; 
,af;fj;jpirMfpatw;iwfl;lk; tpthpf;fpwJ.  
   y = A sin 

0( )t +  

,q;F
0t  + = vd;gJmjph;tilAk; Jfspd; fl;lk; vdmiof;fg;gLfpwJ.  



 

 

 
t = 0s (njhlf;ffhyk;) ,y;> Jfspd; fl;lk; njhlf;ff; fl;lk; 

0( ) =

vdmiof;fg;gLfpwJ. vd;gJ
0 njhlf;ff; fl;lj;jpd; Nfhzk; (angle 

ofepoch)vdmiof;fg;gLfpwJ.  
 
fl;lNtWghL: jdpr;rPupir ,af;fj;ij Nkw;nfhs;Sk; ,U Jfs;fisf; fUJNthk;.  
 
mtw;wpd; rkd;ghLfs; 

1 1sin( )y A t = + kw;Wk; 
2 2sin( )y A t = + vdpy; mtw;Wf; 

fpilNaahdfl;lNtWghL
2( )t   = + − 1 2 1( )t   + = −  

 
NfhzrPhpir ,af;fk;  
NfhzrPhpirapaf;fj;jpd; miy Neuk; kw;Wk; mjph;ntz;  
 
nfhLf;fg;gl;lmr;irg;gw;wpjdpj;JRoYk; nghUspd; miyTfs;>NfhzmiyTfs; 
vdg;gLk;.  
 
ve;jxUGs;spapy; nghUspd; kPJnray;gLk; njhFgad; 
jpUg;GtpirRopahfpd;wNjhmg;Gs;sprkepiyg;Gs;spvdg;gLk;.  
 
nghUs; rkepiyg;Gs;spapypUe;J ,lngah;r;rpf;Fs;shFk; NghJ>nray;gLk; 
gaDWnjhFgad; jpUg;GtpirNfhz ,lg;ngah;r;rpf;FNeh;jftpy; ,Uf;Fk; kw;Wk; 
,j;jpUg;GtpirahdJmg;nghUisrkepiyf;Fnfhz;LtuKaw;rpf;Fk;.  
 

nghUspd; Nfhz ,lngah;r;rp vdTk; nghUspd; kPJnray;gLk; njhFgad; jpUg;Gtpir

 vdTk; nfhz;lhy;> 

       

     = −  

,q;F vd;gJkps;jpUg;Gtpirkhwpyp. ,JXuyFNfhz 
,lg;ngah;r;rpf;fhdjpUg;GtpirahFk;. Ivd;gJxUnghUspd; epiykj;jpUg;Gj;jpwd; kw;Wk; 

 vd;gJNfhzKLf;fk; vdpy;  

    I  = =−  

Mdhy;  
2

2

d

dt


 =  

vdNt> 

  
2

2

d

dt I

 
=−  

 
,r;rkd;ghL jdpr;rPhpir tiff;nfOr; rkd;ghLNghy; cs;sJ. Mifahy; jdpr;rPhpir 
,af;fr; rkd;ghL cld; xg;gplehk; ngWtJ 

   1rad s
I


 −= vdehk; ngwyhk;. 

 
Nfhzr;rPhpir ,af;fj;jpd; mjph;ntz;  

  
1

2

K
f Hz

I
=  

miyT Neuk; 



 

 

 2
I

T
K

=  

 
jdpr;rPhpir ,af;fk; kw;Wk; Nfhzr;rPhpir ,af;fk; xg;gPL:  
 
Neh;Nfhl;Ljdpr;rPhpir ,af;fj;jpy;>nghUspd; ,lg;ngah;r;rpahdJNeh;Nfhl;L ,lg;ngah;r;rp

rMy; mstplg;gLfpwJ.  
 

kPs;tpir F kr=− ,q;F vd;gJ RUs; khwpypmy;yJtpirkhwpypahFk;. ,JXuyF 
,lg;ngah;r;rpf;fhdtpirf;Fr; rkk;. Neh;Nfhl;LrPhpir ,af;fj;jpy; nghUspd; 
epiykf;fhuzpvd;gJnghUspd; epiwMFk;.  
 

NfhzrPhpirmiy ,af;fj;jpy;>nghUspd; ,lg;ngah;r;rp Nfhz ,lg;ngah;r;rp My; 
mstplg;gLfpwJ. ,q;FRUs;fhuzpvd;gJjpUg;GtpirkhwpypMFk;. mjhtJxuyFNfhz 
,lg;ngah;r;rpf;fhd ,ul;ilapd; jpUg;Gj; jpwdhFk; my;yJxuyFNfhz 
 
jdpr;rPhpir ,af;fk; kw;Wk; Nfhzr;rPhpir ,af;fk; xg;gPL:  
 
t.vz; jdpr;rPhpir ,af;fk;  Nfhzr;rPhpir ,af;fk;  

1. Jfspd; ,lg;ngah;r;rp Neh;f;Nfhl;L 

,lg;ngah;r;rp rMy; 
mstplg;gLfpwJ. 

Jfspd; ,lg;ngah;r;rpNfhz 

,lg;ngah;r;rp  My; mstplg;gLfpwJ. 
(Row;rpNfhzk; vdTk; 
miof;fg;gLfpwJ) 

2. Jfspd; KLf;fk; 2a r=−  Jfspd; NfhzKLf;fk; 2a  =−  

3. tpir>F ma=− ,q;Fm 

vd;gJJfspd; epiwMFk; 

jpUg;Gtpir> ,q;Fvd;gJnghUspd; 
epiykj;jpUg;Gj;jpwd;  

4. kPs;tpir F kr=− , ,q;F

vd;gJkPs;tpirkhwyp 

kPs; jpUg;Gtpir I = , ,q;FK 

vd;gJjpUg;Gtpirkhwpyp 

(fpNuf;fvOj;JK I 

‘kappa’vd;Wcr;rhpf;fTk;) 
,k;khwpypxUFwpg;gpl;lKWf;F 
,ioianghUj;JmikAk;. 

5. 
Nfhz 1k

rads
m

 −= mjph;ntz;  Nfhz
k

I
 = mjph;ntz;  

 
,lg ;ngah;r;rpf;fhd kPs; jpUg;G tpirahFk;. Nfhz rPhpir ,af;fj;jpw;F cl;gLk; 
nghUspd; epiykf; fhuzp vd;gJ nghUspd; epiykj; jpUg;Gj; jpwd; MFk;.  
 
Neh;Nghf;F rPhpir miyapaw;wp(LHO): 
RUs;tpy; - epiw mikg;gpd; fpilj;js miyTfs;  
 
epiwaw;w RUs;tpy;Yld; m epiwnfhz;lnghUs; ,izf;fg;gl;Ls;sJ. ,e;jRUs;tpy; - 
epiw mikg;ghdJ cuha;tw;w fpilj;jsj;jpd; kPJ itf;fg;gl;Ls;sJ vdf;nfhs;f. 



 

 

RUs;tpy;ypd; tpiwg;G khwpyp my;yJ tpirkhwpyp my;yJ RUs;tpy; khwpyp k MFk;. 
,e;j mikg;gpd; kPJ tpir nrYj;jg;glhj NghJ epiw m d; rkepiyg;Gs;sp> my;yJ 
eLepiyg;Gs;sp x0 vd;f. epiwia> rkepiyapy; ,Ue;Jtyg;Gwkhf x njhiytpw;F 
,lk;ngaur; nra;J gpd;G tpLtpj;jhy;> epiwahdJ eLepiyg;Gs;sp x0 Ig; nghUj;J 
Kd;Dk; gpd;Dk; miyAWk;.  
 
RUs;tpy;ypd; ePl;rpahy; Vw;gLk; kPs;tpir F vd;f. ,t;tpirahdJ epiwapd; 
,lg;ngah;r;rpf;F Neh;j;jftpy; ,Uf;Fk;.  
 
xU ghpkhz ,af;fj;jpw;F 
   F  x  
   F = - kx 
vdf; fzpjtpay; Kiwapy; ehk; ngwyhk;. ,q;F> kPs;tpirahdJ vg;nghOJk; 
,lg;ngah;r;rpf;F vjph;jpirapy; nray;gLk; vd;gij vjph;f;Fwpfhl;LfpwJ.  
 
,r;rkd;ghL `Pf; tpjpvd;W miof;fg;gLfpwJ ,q;FkPs;tpirahdJ ,lg;ngah;r;rpAld; 
Neh; Nghf;fpy; cs;sij ftdj;jpy; nfhs;f (mjhtJtpirkw;Wk; ,lg;ngah;r;rpapd; 
mLf;F (exponent) xd;whFk;). ,J vg;nghOJk; rhpahf ,Ug;gjpy;iy>Vndd;why; 
rpyNeh;Tfspy; mjpfkhd msT ,Otpiria ehk; nrYj;Jk; NghJ>miyTfspd; 
tPr;Rfs; mjpfkhfmikAk;. (mjhtJ tpirAk;> ,lg;ngah;r;rpAk; xd; mjpf 
mLf;FfSf;F Neh;j;jfthf mikAk;) vdNt ,e;j mikg;gpd; miyTfs; Neh;Nghf;F 
miyTfshf ,Ug;gjpy;iy vd;gjhy; ,it Neh;Nghf;F my;yhj miyTfshFk;. 
,Jtiu ek;Kilatpthjq;fspd; gbNeh;Nghf;F miyTfs; kl;LNk 
tpthjpf;fg;gl;Ls;sJ. ,jd; mbg;gilapy; ̀ Pf; tpjp Vw;Gilajhfmikfpd;wJ. mjhtJ 
(tpirkw;Wk; ,lg;ngah;r;rpNeh; Nghf;F njhlh;Gilait) 
 
epA+l;ldpd; ,uz;lhk; ,af;ftpjpapypUe;J jdpr;rPhpir ,af;fj;jpw;F cl;gLk; Jfspd; 
rkd;ghl;il fPo;f;fz;lthW ehk; vOjKbAk;.  

   
2

2

d x
m kx

dt
=−  

   
2

2

d x k
x

dt m
=−  

jdpr;rPhpir ,af;fr; rkd;ghL cld; xg;gpl> ehk; ngWtJ  

   2 k

m
 =  

mjhtJ miyapaw;wpapd; Nfhz mjph;ntz; my;yJ ,ay;G mjph;ntz;  

1k
rad s

m
 −=  

miyapaw;wpapd; mjph;ntz;  

  
1

2 2

k
f Hz

m



 
= =  

kw;Wk; miyTfspd; miyTNeuk;  

  
1

2
m

T s
f k

= =  

jdpr;rPhpir ,af;fj;jpy; miyTfspd; miyTNeuk; tPr;irg; nghUj;jJ my;y vd;gijf; 
fUj;jpy; nfhs;f. ,J miyTfs; Njhuhakhf rpwpa mstpy; cs;s NghJ kl;LNk 
nghUe;Jk;. jdpr;rPhpir ,af;fj;jpd; tiff;nfOr; rkd;ghl;bd; jPh;;itg; gpd;tUkhW 
vOjyhk;.  
    ( ) sin( )x t A t = +  
    my;yJ  



 

 

    ( ) cos( )x t A t = +  

,q;F A,kw;Wk;  Mfpait khwypfs;. tiff;nfOr; rkd;ghL nghJj;jPh;T  
 

( ) sin( ) cos( )x t A t B t   = + + MFk;. ,q;F A, B khwpypfs;. 
 
epiwaw;w tpir khwpyp my;yJ RUs;tpy; khwpyp k(spring constant) nfhz;l 
RUs;tpy;yhdJ $iuapd; Nkw;gFjpapy; ,izf;fg;gLtjw;F Kd;G RUs;tpy;ypd; ePsk; 
L vd;f. RUs;tpy;ypd; kw;nwhU Kidapy; epiw m ,izf;fg;gLk;NghJ 
RUs;tpy;ypdhJ l ePsj;jpw;F tphptilfpwJ. RUs;tpy;ypd; ePl;rp fhuzkhf Vw;gLk; 
kPs;tpir F1 vd;f.  
 
epiw m– y; nray;gLk; <h;g;G tpirahdJ nrq;Fj;jhf fPo;Nehf;fp nray;gLk;.  
 
,e;j mikg;gpw;F jdpj;j nghUspd; tpirg;glk; ehk; tiua KbAk;.  
 
fhl;lg;gl;Ls;sJ. mikg;ghdJ rkepiyapy; cs;s NghJ> 
    F1 + mg = 0 
 Mdhy; RUs;tpy; l,lg;ngah;r;rpf;F ePl;rpaile;Js;sJ. vdNt  

   
1 1F l F kl  =−   

gpujpapl ehk; ngWtJ  
 - k l + mg = 0  

my;yJ  
m l

k g
=  

 
kpfr;rpwpa mstpyhd Gw tpiria epiwkPJ ehk; nrYj;jpdhy;> me;j epiw NkYk;> 
fPo;Nehf;fpa jpirapy; ,lg;ngah;r;rp y– f;F ePs;fpwJ. gpwF mJ NkYk;> fPOk; 
miyTWfpwJ. ,g;nghOJ RUs;tpy;ypd; ePl;rp (y + l) RUs;tpy;ypd; nkhj;j ePl;rp 
fhuzkhf Vw;gLk; kPs;tpir. 
 
   

2 ( )F y l +  

   F2 = -k(y + l) = -ky - kl 
2

2

d y

dt
vd;w KLf;fj;Jld; ,aq;Fk; epiwf;F jdpj;j tpirg;glk; tiue;jhy;> ehk; ngWtJ  

   - ky – kl + mg = 
2

2

d y
m

dt
 

ePl;rpapd; fhuzkhf epiw kPJ nray;gLk; nkhj;j tpir  
   F = F2 + mg 
   F = -ky – kl + mg  
<h;g;GtpirahdJkPs;tpirf;FvjpuhfmikAk;>gpujpapl>ehk; ngWtJ 
   F = -ky – kl + kl = -ky 
epA+l;ldpd; ,uz;lhk; tpjpiag; gad;gLj;j 

   
2

2

d y
m ky

dt
=−  

   
2

2

d y k
y

dt m
=−  

,r;rkd;ghLjdpr;rPhpir ,af;fj;jpd; tiff;nfOr; rkd;ghl;bd; tbtkhFk;. vdNt 



 

 

miyTNeuk; 2
m

T s
k

=  

gad;gLj;jp>miyTNeuj;ijNtWtbtpy; vOjpdhy;  
 
NtWtbtpy; vOjpdhy;  
 

miyT Neuk; 2 2
m l

T
k g

 = =   

 
,r;rkd;ghl;bypUe;JGtp<h;g;GKLf;fk; gapd; kjpg;igngwyhk;.  

 2 2

2
4

l
g ms

T
 − 

=  
 

    

 
RUs;tpy;fspd; njhFg;Gfs;:  
RUs; tpy;ypd; tpiwg;Gj; jd;ikahdJ> RUs;khwpyp my;yJ tpirkhwpyp my;yJ 
tpiwg;G khwpypahy; mstplg;gLfpwJ.  
 
RUs; khwpypapd; kjpg;G mjpfnkdpy; RUs;tpy;yhdJ tpiwg;ghf ,Uf;Fk;. RUs; 
tpy;iy ePl;rpailar; nra;aNth my;yJ mKf;fr; nra;aNth mjpftpiria 
nrYj;jNtz;Lk; vd;gij ,J czh;j;Jfpd;wJ. ,NjNghy; RUs;khwpypapd; kjpg;G 
Fiwntdpy; Fiwe;j tpiria nrYj;jp RUs;tpy;iy ePl;rpailar; nra;aNth my;yJ 
mKf;fNthKbAk;.  
 
,U RUs;tpy;fis ,U topfspy; ,izf;f KbAk;. xd;W njhlhpizg;gpy; ,izj;jy; 
kw;nwhd;W gf;f ,izg;gpy; ,izj;jy;.  
 

1. RUs;tpy;fs; njhlhpizg;gpy; cs;sNghJk; 
2. RUs;tpy;fs; gf;f ,izg;gpy; cs;sNghJk;  

 
njhFgad; RUs;khwpypia fPo;f;fhZk; Jizg;gphpTfspy; ehk; fzf;fplyhk;.  
 
njhlhpizg;gpy; ,izf;fg;gl;Ls;sRUs;tpy;fs;  
 
,uz;L my;yJ mjw;FNkw;gl;l RUs;tpy;fs; njhlhpizg;gpy; ,izf;fg;gl;Ls;sd 
vd;f. njhlhpizg;gpy; cs;s RUs;tpy;fs; Vw;gLj;Jk; epfutpistpw;Fr; rkkhd 
tpisit Vw;gLj;Jk; xU RUs;tpy;iy (njhFgad; RUs;tpy;) mr;RUs;tpy; njhFg;Gf;F 
gjpyhf ehk; gad;gLj;jyhk;. 
 
jdpj;jdp RUs;khwpypfspd; kjpg;Gfs; k1, k2, k3, (njhpe;j msTfs;)>kw;Wk; njhFgad; 
RUs;khwpyp ks (njhpahj msTfs;) Mfpatw;Wf;fpilNa fzpjtpay; njhlh;gpidehk; 
ngwyhk;. vspikf;fhf k1, k2 RUs; khwpyp nfhz;l ,U RUs;tpy;fis kl;Lk; 
fUJNthk;. m vd;w epiwAld; ,izf;fg;gl;Ls;sjhf nfhs;f. ,jd; %yk; ngwg;gLk; 
Kbtpidg; gad;gLj;j njhlhpizg;gpy; ve;j xU vz;zpf;ifapYk; ,izf;fg;gLk; 
RUs; tpy;fSf;fhd nghJthd Kbitg; ngwyhk;. 
 
Gwtpir F tyJ Gwk; Nehf;fp nrYj;jg;gLtjhff; nfhs;Nthk;. xt;nthU RUs;tpy;ypd; 
RUs;khwpyp ntt;ntwhdit NkYk; mw;Wf;fpilNaadh gpizg;G ,Wf;fkhf (rigid) 
,Ug;gjpy;iy. Mjyhy; mit ntt;NtW ePsj;jpw;F ePl;rpailfpd;wd.  
 
nrYj;jg;gl;ltpir F– d; fhuzkhf RUs;fs; mjDila rkepiyapypUe;J 
(ePl;rpailahepiy) ePl;rpaile;j njhiyTfs; KiwNa x1 kw;Wk; x2vd;f.  
 
vdNt> epiwg; Gs;spapd; nkhj;j ,lg;ngah;r;rp 



 

 

  x = x1 + x2 
`{f;fpd; tpjpapypUe;J 

  F = - ks (x1 + x2)    x1 + x2 = - 
s

F

k
  

RUs;tpy;fs; njhlhpizg;gpy; cs;sjhy;  
  -k1x1 = -k2x2 = F  

  1 2

1 2

F F
x and x

x k
 = − = −  

vdNt rkd;ghL gpujpapl;L njhFgad; RUs;khwpypiaf; fzf;fplKbAk;.  

   
1 2 s

F F F

k k k
− − =−  

   
1 2

1 1 2

sk k k
= +  

my;yJ 

 11 2

1 2

s

k k
k Nm

k k

−=
+

 

“n” RUs;tpy;fis njhlhpizg;gpy; ,izg;gjhff; nfhz;lhy; njhlhpizg;gpd; 
njhFgad; RUs; khwpyp 

 
midj;J RUs; khwpypfSk; rkk; vdpy; mjhtJ 

   s s

n k
k k

k n
=  =  

njhFgad; RUs;khwpyp “n”klq;FFiwAk; vd;gij ,J fhl;LfpwJ.  
 
MfNt> RUs;tpy;fs; njhlhpizg;gpy; ,izf;fg;gLk; nghOJ njhFgad; 
RUs;khwpypahdJ jdpj;j RUs; khwpypiatpl Fiwthf ,Uf;Fk;.  
 
rkd;ghL ypUe;J ehk; ngWtJ  
   k1x1 = k2x2 
,Wf;fg;gl;l ePsk; my;yJ ePl;rpaile;j ePsk; x1kw;Wk; x2-f;fhd jfT  

   2 1

1 2

x k

x k
=  

Kjy; kw;Wk; ,uz;lhtJ RUs;tpy;ypy; Njf;fp itf;fg;gl;Ls;s kPs; epiyahw;wy; 

KiwNa 2

1 1 1

1

2
U k x= kw;Wk;  2

2 2 2

1

2
U k x= vdpy; mtw;wpd; jfT  

   

2 2
1 1

1 1 1 2

22 2 2 1
2 2

1

2
1

2

k x
U k x k

U k x k
k x

 
= = = 

 
 

gf;f ,izg;gpy; RUs;tpy;fs;  
,uz;L my;yJ mjw;F Nkw;gl;l RUs;tpy;fs; gf;f ,izg;gpy; ,izf;fg;gl;Ls;sd 
gf;f ,izg;gpy; cs;s RUs;tpy;fs; Vw;gLj;Jk; epfu tpistpw;Fr; rkkhd tpisit 
Vw;gLj;Jk; xU RUs;tpy;iy (njhFgad; RUs;tpy;) mr;RUs;tpy; njhFg;GfSf;F 
gjpyhf ehk; gad;gLj;jyhk;. 
 



 

 

jdpj;jdp RUs; khwpypfspd; kjpg;Gfs; k1, k2, k3, (njhpe;j kjpg;Gfs;)> kw;Wk; njhFgad; 
RUs; khwpyp kp (njhpahj msT) Mfpatw;Wf;fpilNaahd fzpjtpapy; njhlh;gpid 
ehk; ngw KbAk;.  
 
vspikf;fhf k1 kw;Wk; k2 RUs; khwpyp nfhz;l ,U RUs;tpy;fs;fis kl;Lk; 
fUJNthk;. m vd;w epiwAld; ,izf;fg;gl;Ls;sjhff; nfhs;f.  
 
,jd; %yk; ngwg;gLk; Kbtpidg; gad;gLj;jp gf;f ,izg;gpy; ve;j xU 
vz;zpf;ifapYk; ,izf;fg;gLk; RUs;tpy;fSf;fhd nghJthd Kbitg; ngwyhk;.  
 
tpir F– I tyJ Gwkhf nrYj;Jtjhf nfhs;Nthk;. ,e;Neh;tpy;> ,U RUs;fSk; xNu 
mstpyhd ePl;rp my;yJ ,Wf;fj;jpid milfpd;wJ.  
epiw m mile;j ,lg;ngah;r;rp vdpy;  
  F = -kpx 
,q;F kp vd;gJ njhFgad; RUs;khwpyp MFk;. Kjy; RUspy; x ePl;rpia Vw;gLj;Jk; 
tpir F1 vdTk;. ,uz;lhtJ RUspy; mNj msT x ePl;rpia Vw;gLj;Jk; tpir F2 
vdTk; nfhz;lhy;> njhFgad; tpirahdJ.  
  F = k1x – k2x  
rkd;ghL kw;Wk; Mfpatw;iw rkd;nra;a ehk; ngWtJ  
 kp = k1 + k2 
 
nghJthf n RUs;tpy;fs; gf;f ,izg;gpy; ,izf;fg;gl;bUg;gpd;> 

    
1

n

p i

i

k k
=

=  

midj;J RUs;tpy; khwpypapd; kjpg;Gk; rknkdpy; mjhtJ  
   k1 = k2 = … = kn = k  
   kp = n k  
 
njhFgad; RUs;khwpyp n klq;Fmjpfhpf;Fk; vd;gij ,J fhl;LfpwJ. 
MfNtRUs;tpy;fs; gf;f ,izg;gpy; ,izf;fg;gl;bUg;gpd; njhFgad; RUs; 
khwypjdpj;jdp RUs; khwpypapd; kjpg;gpidtplmjpfkhf ,Uf;Fk;.  
 
jdpr;rPhpir ,af;fj;jpy; jdp Crypd; miyTfs; kw;Wk; jdp Crypd; tpjpfs;  
jdp Cry;: 
 
jdp Cry; vd;gJ rPuiyT ,af;fj;ij Nkw;nfhs;Sk; xU ,ae;jputpay; mikg;ghFk;. 
ePskhd fapw;wpy; (epiwaw;w kPl;rpj; jd;ikaw;wjhf fUJf) m epiw nfhz;l 
Cry;Fz;L xU Kidapy; njhq;ftplg;gl;l epiyapy; kW KidahdJ fhl;bAs;sthW 
jhq;fpapy; nghUj;jg;gl;Ls;sJ. rkepiyapy;> jdp Cry; miyTwhky; nrq;Fj;jhf 
fPo;Nehf;fp njhq;fpf; nfhz;bUf;Fk;. ,e;epiy rk epiyg;Gs;sp my;yJ eLepiyg;Gs;sp 
vdg;gLk;. jdp CryhdJ rkepiyg; Gs;spapypUe;J rpwpa ,lg;ngah;r;rpf;F 
cl;gLj;jg;gl;L tplg;gLk; NghJ> Cry; Fz;lhdJ Kd;Dk; gpd;Dk; ,af;fj;ij 
Nkw;nfhs;Sk;. jdp Crypd; ePsk; lvd;gJ njhq;ftplg;gl;l Gs;spf;Fk; Cry; Fz;bd; 
<h;g;G ikajpw;Fk; ,ilg;gl;l njhiyT MFk;.  
 
Cry; Fz;bd; kPJ ve;j xU ,lk; ngah;e;j epiyapYk; ,U tpirfs; nray;gLfpd;wd.  
 

1. <h;g;gpay; tpir F mg= nrq;Fj;jhf fPo;Nehf;fp nray;gLfpwJ.  

2. njhq;ftplg;gl;l Gs;spia Nehf;fp fapw;wpd; topahf nray;gLk; ,Otpir T  
 
<h;g;gpay; tpirapd; ,U$Wfshtd 



 

 

1. nrq;Fj;J $W: fapw;wpd; topahf ,Otpirf;F vjph;jpirapy; nray;gLk; $W. 
Fas=  mg cos θ  
 

2. njhLtpay; $W: fapw;wpw;F nrq;Fj;jhf cs;s $W mjhtJ tpy;ypd; 
njhLNfhl;L jpirapy; cs;s $W Fps = mg sin θ 
 

vdNt> 
fapw;wpd; topNa tpirapd; nrq;Fj;Jf; $W  

  2
as

v
T F m

l
− =  

,q;F v vd;gJ Cry; Fz;bd; Ntfk;  

  T – mg cos θ = m 
2v

l
 

ehk; cw;W Nehf;Fk;NghJ <h;g;gpay; tpirapd; njhLNfhl;L $whdJ vg;nghOJk; 
rkepiy Nehf;fpNa mikAk;. mjhtJ <h;g;gpay; tpirahdJ> Cry; Fz;bd; 
rkepiyg;Gs;spapypUe;J mile;j ,lg;ngah;r;rpapd; vjph;jpirapy; mikAk;. ,e;j 
njhLtpay; tpirNa kPs; tpirahFk;. njhLtpay; tpiria epA+l;ldpd; ,uz;lhk; 
tpjpapd; %yk; ehk; ngwyhk;.  

   

2 2

2 2
0ps ps

d s d s
m F m F

dt dt
+ =  = −

 

   

2

2
sin

d s
m mg

dt
= −  

,q;F s vd;gJ Cry; Fz;bs; ,lg; ngah;r;rpahFk;. ,J tl;ltpy;ypd; topNa 
mstplg;gLfpwJ.  
 
tl;l tpy;ypd; ePsj;ij Nfhz ,lg;ngah;r;rpapd; thapyhf ngwyhk;. mjhtJ  
  s = l θ 

,jd; KLf;fk;  

 
2 2

2 2

d s d
l

dt dt


=  

rkd;ghL gpujpapl  

  
2

2
sin

d
l g

dt


= −  

  
2

2
sin

d g

dt l


= −  

Nkw;fz;l tiff;nfO rkd;ghl;by; sinθ ,Ug;gjdhy;> ,r;rkd;ghL Neh;Nghf;fw;w 
(,uz;lhk; thpir xUgbj;jhd) rkd;ghlhFk;. rpwpa miyTfSf;F Njhuhakhf sin θ 
θ vd;gjhy; Nkw;nfhz;l tiff;nfO rkd;ghL Neh;Nghf;F tiff;nfOr; 
rkd;ghlhfpwJ.  
 

  
2

2

gd

dt l


=−  

 
,J ed;F mwpe;j miyapaf;fj;jpw;fhd tiff;nfO rkd;ghL. vdNt miyapaw;wpapd; 
Nfhz mjph;ntz;zhdJ (mikg;gpd; ,ay;Gmjph;ntz;) 



 

 

   2 g

l
 =  

   1g
rad s

l
 −=  

miyapaf;fj;jpd; mjph;ntz;  

   
1

2

g
f Hz

l
=  

miyapaf;fj;jpd; miyT Neuk;  

   2
l

T s
g

=  

jdpCrypd; tpjpfs;  
jdp Crypd; miyT NeukhdJ 
 
fPo;f;fz;l tpjpfspd; mbg;gilapy; mike;Js;sJ.  
 
ePsj;jpd; tpjp:  
nfhLf;fg;gl;l Gtp<h;g;G KLf;fj;jpd; kjpg;gpw;F> jdpCrypd; miyT Neuk; jdpCrypd; 
ePsj;jpd; ,Ukb %yj;jpw;F Neh;j;jftpy; mikAk;.  

   T l  
KLf;fj;jpd; tpjp 
nfhLf;fg;gl;l jdp Crypd; ePsk; khwhjpUf;Fk; NghJ Crypd; miyTNeuk; Gtp<h;g;G 
KLf;fj;jpd; ,Ukb %yj;jpw;F vjph;jftpy; mikAk;.  

  
1

T
g

   

gpd;tUk; fhuzpfisr; rhh;;e;jpUf;fhJ 
 
1. Cry; Fz;bd; epiw:  

jdp Crypy; Cry; Fz;bd; miyTNeuk; epiwia rhh;e;jpuhJ. ,J jhNd 
fPNotpOk; nghUspd; ,af;fj;ij Nghd;wJ. vdNt khwhj ePsk; nfhz;l jdpCrypy; 
Cry; Fz;lhfahid CrYw;whYk; vWk;G CrYw;whYk; miyTf; fhyk; 
ghjpf;fhJ. ,uz;Lk; xNu miyTf;fhyj;ij ngw;wpUf;Fk;.  
 

2. miyTfspd; tPr;R:  
rpwpaNfhz msTfspy; jdp Cry; (Nfhz ,lg;ngah;r;rp rpwpajhf cs;sNghJ) 
miyTw;why; miyTNeuk; tPr;rpid rhh;e;jpuhJ.  

 
xU rPuhd FWf;F ntl;Lg;gug;G A nfhz;l jpwe;j Gaq;fisf; nfhz;lU tbt 
fz;zhbf; FohiafUJf. ghFepiyaw;w>mKf;f ,ayhj ρ mlh;j;jp nfhz;l 
jputkhdJ Utbtf; Fohapd; gaq;fspy; h cauj;jpw;F epug;gg;gl;Ls;sjhf nfhs;f. 
FohAk; jputKk; mirtw;w epiyapy; cs;snjdpy; jputj;jk; kl;lk; rkepiyg; Gs;sp 
O tpy; ,Uf;Fk;. jputj;jpd; kPJ ve;j xU Gs;spapy; mOj;jj;ij mstpl;lhYk; rkkhf 
,Uf;Fk;. NkYk; Gaq;fspd; Nkw;gFjpapYk; mOj;jk; (Fohapd; ,UGwq;fspd; cs;s 
Kidfspy;) rkkhf ,Uf;Fk;. ,t;tOj;jk; tsp kz;ly mOj;jj;jpw;Fr; rkk;. ,jdhy; 
Fohapd; Gaq;fspy; jputkl;lq;fs; rkepiyapy; ,Uf;Fk;. VNjDk; xUGaj;jpy; ehk; 
fhw;iwCJtjd; %yk; Njitahd tpiria nrYj;Jtjhy; rkepiyg; Gs;sp 
OtpypUe;Jjputkl;lk; khWgLfpwJ. mjhtJ xUGaj;jpy; Cjg;gl;l fhw;wpd; mOj;jk; 
kw;nwhU Gaj;ij tplmjpfk;. ,e;j mOj;j khWghL jputj;ij eL my;yJ rkepiyg; 
nghUj;JrpwpJ Neuk; miyTfis cUthf;FfpwJ gpd; ,Wjpahf mikjp epiyf;F 
jpUk;GfpwJ. ,jd; miyTNeuk;.  



 

 

   T = 2
2

l
T

g
= tpehb 

,q;Nflvd;gJU tbt Fohapy; cs;sjputj;jk;gj;jpd; nkhj;jePsk;  
 
jdpr;rPhpir ,af;fj;jpd; Mw;wy;:  
 
epiyMw;wYf;fhdrkd;ghL 
 
jdpr;rPhpir ,af;fj;jpy; tpirf;Fk; ,lg;ngah;r;rpf;Fk; ,ilNaahd njhlh;G `{f; 
tpjpapd;gb 

  F kr=−  
nghJthf tpir vd;gJ ntf;lh; msT Mjyhy; Kg;ghpkhzj;jpy; ,J %d;W $Wfis 
nfhz;lJ. NkYk; Nkw;fz;l rkd;ghl;by; tpirahdJ Mw;wy; khw;wh tpirahFk;. ,e;j 
tpiria xU $W nfhz;l ];Nfyhh; rhh;gpypUe;J jUtpf;f KbAk;. xU ghpkhz 
,af;fj;jpy;  
   F = -k x  
njhFjp 1>myF4 ,y; tpthjpj;jJ Nghy; Mw;wy; khw;wh tpirg;Gyj;jpdhy; nra;ag;gl;l 
Ntiy ghijiar; rhh;e;jpuhJ. fPo;f;fz;l rkd;ghl;bypUe;J mjd; epiyahw;wiyf; 
fzf;fplKbAk;.  
 
njhFjp 1>myF4 ,y; tpthjpj;jJ Nghy; Mw;wy; khw;wh tpirg;Gyj;jpdhy; nra;ag;gl;l 
Ntiy ghijiar; rhh;e;jpuhJ. fPo;f;fz;l rkd;ghl;bypUe;J mjd; epiyahw;wiyf; 
fzf;fplKbAk;.  

    F = 
dU

dx
 

 
njhFjp 1>myF4 ,y; tpthjpj;jJ Nghy; Mw;wy; khw;wh tpirg;Gyj;jpdhy; nra;ag;gl;l 
Ntiy ghijiar; rhh;e;jpuhJ.  

dU
kx

dx
− =−  

dU = k x dx  
 
Xg;Gkhwp 

njhifaPl;L khwpyp x’vd;gJ xg;GkhwpahFk;.  

2

0 0 0 2

y y y y
tdt xdx pdp= = =    

khwpt, x kw;Wk; p vd;gd xg;G khwpfs; Vnddpy; 

njhifaPl;bd; NghJ t, x my;yJ p Mfpa ve;j khwpfis 
itj;J njhifaPl;il ehk; nra;Ak; NghJ xNu tpil 
fpilf;fg;ngWk;. 

 
rpwpa ,lg;ngah;r;rp dx– I Nkw;nfhs;s F vd;w tpirapdhy; nra;ag;gl;l Ntiy epiy 
Mw;wyhf Nrfhpf;fg;gLfpwJ.  

   2 2

00

1 1
( ) ' ' ( ')

2 2
|

x x

U x k x dx k x kx= = =  

tpir khwpypapd; kjpg;G k = m  2ia rkd;ghL ehk; gpujpapl  



 

 

   U(x) = 2 21

2
m x   

,q;F> vd;gJ miyTW mikg;gpd; ,ay;G mjph;ntz;. rPhpir ,af;fj;ij 
Nkw;nfhs;Sk; Jfs;fSf;F> ehk; ngWtJ  
   sinx A t=  

   U(t) = 2 2 21
sin

2
m A t   

 
,af;f Mw;wYf;fhd rkd;ghL 
,af;f Mw;wy;  

  
2

21 1

2 2
x

dx
KE mv m

dt

 
= =  

 
 

JfshdJ rPhpir ,af;fj;ij Nkw;nfhs;fpwJ vdpy;> rkd;ghL ypUe;J  
  x = A sin  t 
vdNt jpirNtfkhdJ 

  cosx

dx
v A t

dt
 = =  

      = 
2

1
x

A
A


 

= − 
 

  

vdNt> 

  KE = 2 2 2 21 1
( )

2 2
xKE mv m A x= = −  

  KE = 2 2 21
cos

2
KE m A t =  

nkhj;j Mw;wYf;fhd rkd;ghL  
,af;f Mw;wy; kw;Wk; epiy Mw;wy; ,tw;wpd; $Ljy; nkhj;j Mw;wy; MFk;.  
   E = KE + U 

   2 2 2 2 21 1
( )

2 2
E m A x m x = − +  

vdNt>x2 I ePf;f> 

   2 21

2
E m A= = khwpyp  

kWjiyahf rkd;ghL kw;Wk; rkd;ghL ypUe;J ehk; ngWk; nkhj;j Mw;wy;  
 
ypUe;J ehk; ngWk; nkhj;j Mw;wy;  

  
2 2 2 2 2 21 1

sin cos
2 2

E m A t m A t   = +  

  = 
2 2 2 21

(sin cos )
2

m A t t  = +  

jphpNfhzkpjp Kw;nwhUikapypUe;J> 

  2 2(sin cos ) 1t t + =  

2 21

2
E m A= =khwpyp  

U(t) + K(t)  
 
vdNtnkhj;jMw;wiyf; nfhz;Lngwg;gLk; rPhpirmiyapaw;wpapd; tPr;R 



 

 

  2

2 2E E
A

m k
= =  

miyTfspd; tiffs; 
fl;lw;wmiyTfs;:  
miyapaw;wpia mjd; rkepiyg; Gs;spapypUe;J ,lk;ngaur; nra;J miyTwr; 
nra;jhy; mJ miyTWk; mjph;ntz;zhdJ ,ay;Gmjph;ntz;zpw;F rkkhf ,Uf;Fk;. 
,t;tif miyTfs; my;yJ mjph;Tfs; fl;lw;w miyTfs; my;yJ fl;lw;w mjph;Tfs; 
vdg;gLk;.  
 
vLj;Jf;fhl;Lfs;:  
1. ,irf;fitapd; mjph;Tfs;  
2. ,Oj;Jf;fl;lg;gl;lfk;gpapd; mjph;Tfs;  
3. jdpCrypd; miyTfs;  
4. RUs;tpy; epiwmikg;gpd; miyTfs;  
 
jiyAWmiyTs;: 
 
jdp Cry; miyTWk; NghJ (Ke;ijaepfo;tpy;) miytpd; tPr;rhdJkhwpypvdTk; 
miyapaw;wpapd; nkhj;jMw;wy; khwhjJ vdTk; vLj;Jf; nfhs;fpNwhk;;. Mdhy; 
cz;ikapy; Clfj;jpd; Cuha;T kw;Wk; fhw;wpd; ,Oitahy; fhyk; mjpfhpf;Fk; NghJ 
tPr;R Fiwfpd;wJ. ,jd; miyTfs; epiyepWj;jg;glhky; ,Uf;Fk; kw;Wk; rPhpir 
miyapaw;wpd; Mw;wy; gbg;gbahf Fiwfpd;wJ. ,e;jMw;wy; ,og;Gmiyapaw;wp 
#o;e;Js;s Clfk; cl;fth;jyhy; Vw;gLfpwJ. ,e;jtifmiy ,af;fk; 
jilAWmiyTfs; vd miof;fg;gLfpd;wJ. NtWtpjkhf $wpdhy; miyapd; 
tPr;RFiwfpd;wJ kw;Wk; miyapaw;wpapd; Mw;wy; Clfj;jpd; jilf;F vjpuhf 
nra;ag;gl;l Ntiyahf khw;wg;gLfpwJ. ,t;tif ,af;fk; jilAW ,af;fk; vd 
miof;fg;gLfpwJ kw;Wk; ,e;epfo;tpy; cuha;Ttpir (jilAW tpir) miyapaw;wpapd; 
jpirNtfj;jpw;F Neh;jftpy; ,Uf;Fk;.  
 

jilAW rPhpirmiyapaw;wp–fhyk; mjpfhpf;Fk; NghJ tPr;R FiwfpwJ.  
 
vLj;Jf;fhl;Lfs;:  
 
1. jdp Crypd; miyTfs; (fhw;wpd; jilAld;) my;yJ vz;nza; epug;gg;gl;l 

fydpw;Fs; jdpCrypd; miyTfs;  
 

2. njhl;br; Rw;wpy; Vw;gLk; kpd;fhe;j miyTfs;  
 

3. fhy;tdhkPl;lhpy; Vw;gLk; jilAW miyT 
 
epiyepWj;jg;gl;lmiyTfs;:  
 
Crypy; Mbf; nfhz;bUf;Fk; NghJ xU rpy miyTfSf;F gpwF miyT epWj;jg;gLk;. 
,jw;F fhuzk; jilAW tpirahFk;. ,jidj; jtph;f;f js;S tpiriar; nrYj;jp 
miyTfshdJ epiy epWj;jg;gLfpwJ.  
 
Gw %yj;jpypUe;J Mw;wiy gad;gLj;jp miyapaw;wpf;F mspg;gjdhy; miyTfspd; 
tPr;Rkhwhky; ,Uf;Fk;. ,t;tif mjph;Tfis epiy epWj;jg;gl;l mjph;Tfs; vd;fpNwhk;.   
 
vLj;Jf;fhl;L:  
 
mjph;TWk; ,irf;fyitapd; Mw;wiy kpd;fy mLf;F my;yJkpd; %yj;jpypUe;J 
ngwr;nra;jy;  
 
jpzpg;G mjph;Tfs;:  



 

 

 
ve;j xU miyapaw;wp> jhd; ,oe;j Mw;wiy Gwr;rPuiyT mikg;gpdhy; ngw;W 
njhlh;e;J ,aq;Ffpd;wNjh me;j miyapaw;wpia jpzpg;G miyapaw;wp my;yJ 
,af;fg;gl;l miyapaw;wp vd miof;fpd;Nwhk;.  
 
,t;tif mjph;Tfspy;> nghUshdJ Muk;gj;jpy; ,ay;G mjph;ntz;zpy; mjph;TWk; 
gpd;dh; Gw rPuiyT tpirapd; fhuzkhf Gw rPuiyT tpirapd; mjph;ntz;zpy; 
mjph;TWk;. ,j;jifa mjph;Tfs; jpzpg;G mjph;Tfs; vd;W miof;fg;gLfpwJ.  
 
vLj;Jf;fhl;L:  
fk;gp ,irf; fUtpfspy; ngwg;gLk; mjph;Tfs;  
 
xj;jjph;T:  
 
xj;jjph;Tjpzpg;G mjph;tpd; rpwg;Gepfo;T MFk;. ,q;FGwrPuiyTtpirapd; (my;yJ 
,af;fptpirapd;) mjph;ntz;Zk; mjph;TWk; nghUspd; ,ay;G mjph;ntz;Zk; rkkhf 
,Uf;Fk;. ,jd; tpistpdhy; mjph;TWk; nghUspd; tPr;R mjpfhpf;f Muk;gpj;JngUk; 
tPr;Repiyiag; ngWk;. ,e;jepfo;it xj;jjph;TvdTk; mjd; mjph;Tfs; xj;jpirTvdTk; 
miof;fg;gLfpwJ.  
 
vLj;Jf;fhl;L:  
xypahy; fz;zhbciljy;  
 
xj;jpirT mjph;Tfs; ghyj;jpy; Vw;gLtij jtph;f;f ghyj;jpd; kPJ ,uhZttPuh;fs; 
mzptFj;J fle;Jnry;y mDkjpf;fg;gl  khl;lhh;fs;.  
 
,uhZt tPuh;fs; ghyj;ijf; fle;J nry;Yk; NghJ>mth;fs; ghyj;jpd; kPJfhyb 
vLj;Jitf;Fk; mjph;ntz; ghyj;jpd; ,ay;G mjph;ntz;zpw;F rkk; vdpy; ,g;ghyk; 
xj;jpir mjph;Tfis ngwyhk;. tPr;rpd; kjpg;G kpfg;nghpaJ vd;gjhy; ghyk; ,be;J 
tpotha;g;Gs;sJ.  
 
 
 
 
 


