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3.,af;f tpjpfs; 

3 kjpg;ngz; tpdhf;fs; 

1. epiykk; tpsf;Ff. ,af;fj;jpy; epiykk;> Xa;tpy; epiykk; kw;Wk; jpirapy; 
epiykk; xt;nthd;wpw;Fk; ,U vLj;Jf;fhl;Lfs; jUf. 
epiykk;: 
 nghUnshd;W> jhNd ,aq;f Kbahjj; jd;ik my;yJ jd;J ,af;f 
epiyiaj; jhNd khw;wpf;nfhs;s ,ayhjj; jd;ik epiykk; vdg;gLk;. 
(1) Xa;tpy; epiykk;: 

jdJ Xa;T epiyiaj; jhNd khw;wpf;nfhs;s ,ayhj nghUspd; jd;ik> 
Xa;tpy; epiykk; vdg;gLk;. 

(2) ,af;fj;jpy; epiykk;: 
khwhj; jpirNtfj;jpYs;s XU nghUs; jdJ ,af;f epiyiaj; jhNd 
khw;wpf;nfhs;s ,ayhjj; jd;ik> ,af;fj;jpy; epiykk; vdg;gLk;. 

(3) ,af;fj; jpirapy; epiykk;: 
jdJ ,af;fj;jpirapidj; jhNd khw;wpf;nfhs;s ,ayhj nghUspd; jd;ik> 
,af;fj;jpirapy; epiykk; vdg;gLk;. 
 

2. fzj;jhf;F vd;gJ ce;jj;jpy; Vw;gLk; khw;wk; vd;gij tpsf;Ff. 

 kpf mjpf tpir> kpff;FWfpa Neuj;jpw;F xU nghUspd; kPJ nray;gl;lhy; 
mt;tpiria fzj;jhf;F tpir my;yJ fzj;jhf;F vd;W miof;fyhk;. 

 𝐹𝑑𝑡 = 𝑑𝑝 

 
fp

ip

dp
ft

it

Fdt  

 Jppp if   

 ttt if   

 ptF   

 JtF   

 J vd;gJ fzj;jhf;F. 

 ,J nghUspd; ce;j khw;wj;jpw;Fr; rkkhFk;. 
 

3. xU nghUis efHj;j mg;nghUis ,Og;gJ Rygkh? 
my;yJ js;StJ Rygkh? jdpj;j nghUspd; tpirg;glk; 
tiue;J tpsf;Ff. 
 
nghUnshd;iw θ Nfhzj;jpy; js;Sjy;: 

 𝑵𝒑𝒖𝒔𝒉 = 𝒎𝒈 + 𝑭 𝐜𝐨𝐬𝜽 ………(1) 

 𝒇𝒔
𝒎𝒂𝒙 = 𝝁𝒔(𝒎𝒈 + 𝑭 𝐜𝐨𝐬𝜽) 
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nghUnshd;iw θ Nfhzj;jpy; ,Oj;jy;: 

 𝑵𝒑𝒖𝒍𝒍 = 𝒎𝒈 − 𝑭 𝐜𝐨𝐬𝜽 ………(2) 

 𝑵𝒑𝒖𝒍𝒍 < 𝑵𝒑𝒖𝒔𝒉 

 vdNt> xU nghUis efHj;Jtjw;Fj; 
js;Stij tpl ,Og;gNj Rygk;. 

 
 
 
 

4. jdpj;j nghUs; tpirg;glk; cUthf;Fk;NghJ gpd;gw;w Ntz;ba newpKiwfs; 
ahit? 

 nghUspd; kPJ nray;gLk; tpirfisf; fz;lwpa Ntz;Lk;. 

 nghUis xU Gs;spahff; Fwpg;gpl Ntz;Lk;. 

 nghUs; kPJ nray;gLk; tpirfisf; Fwpg;gpLk; ntf;lHfis tiua 
Ntz;Lk;. 
 

5. xUika tpirfs; kw;Wk; xUjs tpirfs; vd;why; vd;d? 
xUika tpirfs;:  

gy;NtW tpirfs; xNu Gs;spapy; re;jpf;Fkhdhy; mit xUika tpirfs; 
vdg;gLfpd;wd. 
xUjs tpirfs;: 
 xUika tpirfs; xNu jsj;jpy; mike;jhy; mt;tpirfis xUjs tpirfs; 
vd miof;fyhk;. 
 

6. ce;j khwh tpjpapd; nghUs; ahJ? 

 ce;j khwh tpjp xU ntf;lH tpjpahFk;. 

 ,t;tpjp nkhj;j NeHf;Nfhl;L ce;jj;jpd; vz; kjpg;G kw;Wk; jpir khwhjit 
vdf;fhl;LfpwJ. 

 rpy NeHTfspy; nkhj;j NeHf;Nfhl;L ce;jk; Rop kjpg;igAk; ngwyhk;. 
 

7. fphpf;nfl; tPuH> Ntfkhf tUk; ge;jpidg; gpbf;Fk;NghJ mthpd; fuq;fis ge;J 
tUk; jpirapNyNa gbg;gbahf jho;j;Jtjd; fhuzk; vd;d? 

 fphpf;nfl; tPuH ge;ijg; gpbj;j cld; jd;Dila fuq;fis jho;j;jhky; 
cldbahf epWj;jpdhy; ge;J cldbahf Xa;Tepiyf;F tUk;. 

 mjhtJ ge;jpd; ce;jk; cldbahf RopahfpwJ. 

 ,jdhy; fuq;fspd; kPJ ge;J nrYj;Jk; ruhrhp tpir ngUk kjpg;igg; 
ngWk;. 

 vdNt fphpf;nfl; tPuhpd; fuq;fs; Ntfkhfj; jhf;fg;gl;L mtH mjpf 
typapid czHthH. 

 ,jidj; jtpHg;gjw;fhfj;jhd; mtH jd;Dila fuq;fisg; gbg;gbahf 
jho;j;JfpwhH. 
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8. fhw;Wg; igfSld; fhHfs; tbtikf;fg;gLtjd; fhuzk; vd;d? 

 Ntfkhfr; nry;Yk; fhH xd;W tpgj;jpw;Fs;shFk;NghJ mjd; ce;jk; kpff; 
Fiwe;j Neuj;jpy; kpf Ntfkhff; FiwfpwJ. 

 ,J gazpfSf;F Nguhgj;ij tpistpf;Fk;. 

 Vnddpy; gazpfspd; kPJ ,t;Te;j khw;wk; ngUk tpirapidr; nrYj;Jk;. 

 kuzj;ij Vw;gLj;Jk; ,e;j tpistpypUe;J gazpfisf; fhf;f 
fhw;Wg;igfSld; fhHfs; jw;NghJ tbtikf;fg;gLfpd;wd. 

 ,e;jf; fhw;Wg;igfs;> gazpfspd; ce;j khw;wf; fhyj;ij ePl;bj;J mtHfs; 
ngUk tpiriag; ngWtjpypUe;J jLf;fpwJ. 
 

9. ,Urf;fu thfdq;fspy; mjpHTj; jhq;fpfs; nghUj;jg;gLtJ Vd;? 

 NkLgs;sq;fspy; thfdk; nry;Yk;NghJ xU jpBH tpirahdJ cldbahf 
thfdj;jpd; kPJ nrYj;jg;gLfpwJ. 

 ,t;tpir gazpfis cldbahfj; jhf;fhky; mjd; jhf;Fjy; Neuj;ij 
ePl;bf;f mjpHTj; jhq;fpfs; gad;gLfpd;wd. 

 vdNt gazpfs; ngUk tpiria czHtjpypUe;J jtpHf;fg;gLfpd;wdH. 
 

10. kzy; jiuapy; Fjpg;gijtpl fhd;fphPl; jiuapy; Fjpg;gJ Nguhgj;ij 
tpistpf;Fk; Vd;? 

 kzy; jiuapy; Fjpg;gijtpl fhd;fphPl; jiuapy; Fjpg;gJ Nguhgj;ij 
tpistpf;Fk;. Vnddpy; 

 kzy; epug;gg;gl;l jiu ekJ cly; Xa;T epiyia milAk; Neuj;ij 
ePl;bj;J cly; ngUk tpiriag; ngWtjpypUe;J jLf;Fk;. 

 Mdhy;> fhd;fphPl; jiuapy; Fjpf;Fk;NghJ cly; cldbahf Xa;Tepiyf;F 
te;J ngUk tpiria czUk;. 

 ,J Nguhgj;ij tpistpf;Fk;. 
 

11. Xa;Tepiy cuha;T kw;Wk; ,af;fepiy cuha;T xg;gpLf. 
Xa;Tepiy cuha;T ,af;fepiy cuha;T 

nghUs; efuj; njhlq;Ftij vjpHf;Fk; nghUspd; rhHgpaf;fj;ij vjpHf;Fk; 

njhLk; gug;gpd; mstpidr; rhHe;jjy;y njhLk; gug;gpd; mstpidr; rhHe;jjy;y 

nfhLf;fg;gLk; tpirapd; vz;kjpg;igr; 
rhHe;jJ. 

tpirapd; vz;kjpg;igr; rhHe;jjy;y. 

𝜇𝑠 xd;iwnahd;W njhLk; gug;G 
nghUl;fspd; jd;ikiar; rhHe;jpUf;Fk;. 

𝜇𝑘 xd;iwnahd;W njhLk; gug;Gfspd; 
jd;ik kw;Wk; gug;Gfspd; 
ntg;gepiyiar; rhHe;jpUf;Fk;. 

RopapypUe;J 𝜇𝑠𝑁  tiu cs;s ve;j 
xU kjpg;gpidAk; ngw;wpUf;Fk;. 

,J vg;nghOJk; Rop kjpg;gpidg; 
ngwhJ. nghUs; ve;j Ntfj;jpy; 
,aq;fpdhYk; ,jd; kjpg;G 𝜇𝑘  f;Fr; 
rkkhFk;. 

𝑓𝑠
𝑚𝑎𝑥

 
> 𝑓𝑘 𝑓𝑘 < 𝑓𝑠

𝑚𝑎𝑥  

𝜇𝑠 > 𝜇𝑘 𝜇𝑘 < 𝜇𝑠 
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12. cuha;Tf; Nfhzj;jpw;fhd Nfhitiag; ngWf. 

 nrq;Fj;J vjpHtpir kw;Wk; ngUk cuha;T tpir Mfpa ,uz;bd; 
njhFgaDf;Fk; (R)> nrq;Fj;J vjpHtpirf;Fk; (N) ,ilNaahd nfhzk; 
cuha;Tf; Nfhzk; vdg;gLfpwJ. 
 

 𝑅  = 𝑁   + 𝑓 𝑠
𝑚𝑎𝑥  

 

 R =   𝑓𝑠
𝑚𝑎𝑥  2 + N2 

 

 tan θ =
𝑓𝑠
𝑚𝑎𝑥

𝑁
 

 

 
𝑓𝑠
𝑚𝑎𝑥

𝑁
= 𝜇𝑠 

 𝜇𝑠 = tan θ 

 Xa;Tepiy cuha;Tf; Fzfk;> cuha;Tf; Nfhzj;jpd; Nld;n[d;l; kjpg;gpw;Fr; 
rkk;. 

13. cuha;itf; Fiwf;Fk; Kiwfs; ahit? 

 njhopw;rhiyfspy; cs;s fduf ,ae;jpuq;fspd; gug;Gfs; xd;Wld; xd;W 
rhHgpaf;fj;jpy; cs;sNghJ cuha;T Vw;gl;L ntg;g tbtpy; Mw;wy; 
,of;fg;gLfpwJ. 

 ,jdhy; fduf ,ae;jpuq;fspd; nray; jpwd; Fiwe;JtpLfpwJ. 

 ,t;thW Vw;gLk; ,af;f cuha;tpidf; Fiwg;gjw;fhf caT vz;nza;fs; 
gad;gLj;jg;gLfpd;wd. 

 ge;J jhq;fp mikg;G ,ae;jpuq;fspy; ,af;f cuha;itf; Fiwg;gjpy; ngUk; 
gq;fhw;Wfpd;wd. 

 ,uz;L gug;GfSf;F eLNt ge;J jhq;fp mikg;igg; nghUj;Jtjd; %ykhf 
,uz;Lgug;Gfspd; rhHgpaf;fk; eilngWk; NeHTfspy; ,af;f cuha;tpid 
KOtJkhf jLj;J cUSjypd; cuha;T kl;LNk ge;J jhq;fp mikg;gpdhy; 
Vw;gLfpwJ. 

 cUSjypd; cuha;T> ,af;f cuha;it tpl kpff; FiwT. 

 vdNt ,ae;jpuq;fspd; Nja;khdj;ijf; Fiwj;J ge;J cUis mikg;G 
mtw;iw ePz;l fhyj;jpw;F ,aq;f itf;fpwJ. 
 

14. nghUspd;kPJ nray;gLk; tpir> mg;nghUspd; jpirNtfj;ij khw;wpaikf;Fk; 
topKiwfs; ahit? 
1. jpirNtfj;jpd; jpiria khw;whkNyNa mjd; vz;kjpg;ig kl;Lk; khw;WtJ. 

,e;epfo;tpy; Jfs; xNu jpirapy; KLf;fj;Jld; ,aq;Fk;. 
2. jpirNtfj;jpd; vz;kjpg;ig khw;whky; mjd; jpiria kl;Lk; khw;WtJ.,J 

rPuhd tl;l ,af;fk vdg;gLk;. 
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3. jpirtfj;jpd; vz;kjpg;G kw;Wk; jpir ,t;tpuz;bYk; khw;wk; Vw;gl;lhy; rPuw;w 
tl;l ,af;fk; Vw;gLk;. 
v.fh: CQ;ry;> jdp Cry;> ePs; tl;lg;ghijapy; #hpaidr; Rw;wptUk; Nfhs;fs;. 
 

15. ikaNehf;F tpirf;fhd rkd;ghl;ilg; ngWf. 

 Jfnshd;W rPuhd tl;lg;ghijapy; Rw;wptUk;NghJ tl;likaj;ij Nehf;fp 
tl;llg;ghijapd; Muk; topahf ikaNehf;F KLf;fk; Vw;gLk;. 

 epA+l;ldpd; ,uz;lhk; tpjpg;gb KLf;fk; Vw;gl;lhy; epiykf; Fwpg;ghaj;ijg; 
nghUj;J Jfspd;kPJ xU tpir nray;gl Ntz;Lk;. 

 mt;thW Jfspd; kPJ nray;gLk; tpirNa ikaNehf;F tpir vdg;gLk;. 

 𝑎 =
𝑣2

𝑟
 

 𝐹𝑐𝑝 =
𝑚𝑣2

𝑟
 

 𝐹𝑐𝑝 = 𝑚𝜔2𝑟 

 
16. ikaNehf;F tpirapd; Njhw;wj;ij tpsf;Ftjw;fhd %d;W cjhuzq;fis 

vOJf. 

 nky;ypa fapw;wpd; xU Kidapy; fl;b Row;wg;gLk; fy;ypd; ,af;fj;jpy;> 
fapw;wpd; ,OtpirNa ikaNehf;F tpirahfr; nray;gLfpwJ. 

 Gtpapidr; Rw;wptUk; nraw;iff;Nfhspd; ,af;fj;jpy; Gtp> nraw;iff; 
Nfhspd; kPJ nrYj;Jk; GtpaPHg;G tpirNa ikaNehf;F tpirahfr; 
nray;gLfpwJ. 

 fhH tisTg; ghijapy; nry;Yk; NghJ> fhhpd; laUf;Fk;> rhiyf;Fk; 
,liana Vw;gLk; cuha;T tpirapdhy; ikaNehf;F tpir Vw;gLfpwJ. 
 

17. Gtpapd; Row;rpapdhy; Vw;gLk; ikatpyf;F tpirf;fhd Nfhitiag; ngWf. 

 Gtp 𝜔 vd;w Nfhzj;jpirNtfj;jpy; jd; mr;rpidg; nghUj;J jd;idj; jhNd 
Rw;wp tUfpwJ. 

 Gtpg;gug;gpYs;s ve;jnthU nghUSk; ikatpyf;F tpiria czUk;. 

 ,k;ikatpyf;F tpir Roy; mr;rpypUe;J kpfr; rhpahf vjpH jpirapy; 
nray;gLtjhfj; Njhd;Wk;. 

 Gtpg;gug;gpy; epd;Wnfhz;bUf;Fk; kdpjhpd; 
ikatpyf;F tpir 𝐹𝑐𝑓 = 𝑚𝜔2𝑟 

 𝑟 = 𝑅 cos 𝜃 

 R vd;gJ Gtpapd; Muk; 
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5 kjpg;ngz; tpdh tpilfs; 

1. rha;jsj;jpy; ,aq;Fk; nghUspd; ,af;fj;jpw;fhd KLf;fk; kw;Wk; jiuia 
milAk;NghJ mjd; Ntfj;jpw;fhd Nfhitiag; ngWf. 

 
 rha;jsk; xd;wpy; rWf;fpr; nry;Yk; nghUspd; kPJ nray;gLk; tpirfs; 

gpd;tUtdtw;iwj; jPHkhdpf;fpd;wd. 
o nghUspd; KLf;fk; 
o nghUs; jiuia milAk;NghJ mjd; Ntfk; 

 nghUspd; kPJ nray;gLk; tpirfs;: 
o fPo;Nehf;fpr; nray;gLk; GtpaPHg;G tpir 
o rha;jsj;jpw;Fr; nrq;Fj;jhfg; nghUspd; kPJ nray;gLk; nrq;Fj;J 

tpir 

y mr;Rj; jpirapy; ,af;fk; x mr;Rj; jpirapy; ,af;fk; 

𝑁𝑗 − 𝑚𝑔 cos 𝜃 𝑗 = 0 𝑚𝑔 sin 𝜃 𝑖 = 𝑚𝑎𝑖  

𝑁 = 𝑚𝑔 cos 𝜃 𝑚𝑔 sin 𝜃 = 𝑚𝑎 

 𝑎 = 𝑔 sin 𝜃 

 𝑣 =  2𝑠𝑔 sin 𝜃 

 
2. rkjsgug;gpy; xd;iwnahd;W njhl;Lf;nfhz;bUf;Fk; ,uz;L nghUl;fspd; 

,af;fj;ij tpthp. 
 
 
 
 
 
 
 
 

𝑚 = 𝑚1 + 𝑚2 
 

𝐹 = 𝑚𝑎 
 

𝑎 =
𝐹

𝑚1 + 𝑚2
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m1 kPjhd tpir m2 kPjhd tpir 

  

𝐹𝑖 − 𝑓12𝑖 = 𝑚1𝑎𝑖  𝑓21𝑖 = 𝑚2𝑎𝑖  

𝑓12 = 𝐹 − 𝑚1𝑎 𝑓21 = 𝑚2𝑎 

𝑓12 =
𝐹𝑚2

𝑚1 + 𝑚2
 𝑓21 =

𝐹𝑚2

𝑚1 + 𝑚2
 

𝑓 12 = −
𝐹𝑚2

𝑚1 + 𝑚2
𝑖  𝑓 21 =

𝐹𝑚2

𝑚1 + 𝑚2
𝑖  

𝑓 12 = −𝑓 21 

 
3. nky;ypa fk;gp my;yJ E}ypdhy; fl;lg;gl;l nghUspd; nrq;Fj;J ,af;fj;ij 

tpthp. 
nrq;Fj;J ,af;fk;  fpilj;js ,af;fk; 

 

 

epiw m1: 

 

𝑇𝑗 − 𝑚1𝑔𝑗 = −𝑚1𝑎𝑗  
 
𝑇 = 𝑚1𝑔 − 𝑚1𝑎 ………(1) 
 

epiw m1: 

 

𝑇𝑗 − 𝑚1𝑔𝑗 = −𝑚1𝑎𝑗  
 
𝑇 = 𝑚1𝑔 − 𝑚1𝑎 ………(1) 
 

epiw m2: 

𝑇𝑗 − 𝑚2𝑔𝑗 = 𝑚2𝑎𝑗  
 
𝑇 = 𝑚2𝑔 + 𝑚2𝑎 ………(2) 

epiw m2: 

𝑇𝑖 = 𝑚2𝑎𝑗  
 
𝑇 = 𝑚2𝑎 ………(2) 

(1),(2) ypUe;J  𝑚1 − 𝑚2 𝑔 = (𝑚1 + 𝑚2)𝑎 

 

𝑎 =  
𝑚1 − 𝑚2

𝑚1 + 𝑚2
 𝑔 

 

(1),(2) ypUe;J  𝑚1𝑔 = (𝑚1 + 𝑚2)𝑎 

 

𝑎 =  
𝑚1

𝑚1 + 𝑚2
 𝑔 

 

 

𝑇 =  
2𝑚1𝑚2

𝑚1 + 𝑚2
 𝑔 

 

𝑇 =  
2𝑚1𝑚2

𝑚1 + 𝑚2
 𝑔 
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4. xUika tpirfs; vd;why; vd;d? yhkpapd; Njw;wj;ijf; $wp tpsf;Ff. 

xUika tpirfs;:  

gy;NtW tpirfs; xNu Gs;spapy; re;jpf;Fkhdhy; mit xUika tpirfs; 
vdg;gLfpd;wd. 

yhkpapd; Njw;wk;: 
 rkepiyapy; ,Uf;Fk; %d;W xUjs kw;Wk; xUika tpirfs; nfhz;l 
mikg;gpy;> xt;nthU tpirapd; vz; kjpg;Gk;> kw;w ,uz;L tpirfSf;fpilg;gl;l 
Nfhzj;jpd; ird; kjpg;gpw;F NeHj;jftpy; ,Uf;Fk;. 
 
 
 
 
 
 
 
 
 
 
 
 

 glj;jpy; fhl;bAs;sgb> vd;w %d;W tpirfs; xUjs kw;Wk; xUika tpirfs; O 
vd;w Gs;spapy; nray;gl;L mg;Gs;spia rkepiyapy; itf;fpd;wd. 
 

 
 𝐹 1 

sin 𝛼
=

 𝐹 2 

sin 𝛽
=

 𝐹 3 

sin 𝛾
 

 tpirfs; nray;gl;L> Xa;Tr; rkepiyapy; cs;s nghUs;fis gFg;gha;T 
nra;tjpy;> yhkpapd; Njw;wk; kpf Kf;fpakhfg; gad;gLfpwJ. 
 

5. NeHf;Nfhl;L ce;j khwhtpjpia ep&gp. ,jpypUe;J Jg;ghf;fpapypUe;J Fz;L 
ntbf;Fk;NghJ Vw;gLk; Jg;ghf;fpapd; gpd;dpaf;fj;jpw;fhd Nfhitiag; ngWf. 
 𝐹 12 = −𝐹 21 

 

 𝐹 12 =
𝑑𝑝 1

𝑑𝑡
 , 𝐹 21 =

𝑑𝑝 2

𝑑𝑡
 

 

 
𝑑𝑝 1

𝑑𝑡
= −

𝑑𝑝 2

𝑑𝑡
 

 

 
𝑑𝑝 1

𝑑𝑡
+

𝑑𝑝 2

𝑑𝑡
= 0 

 

 
𝑑

𝑑𝑡
(𝑝 1 + 𝑝 2) = 0 

 

 𝑝 𝑡𝑜𝑡 = 𝑝 1 + 𝑝 2 
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nkhj;j NeHf;Nfhl;L ce;j khwh tpjp: 

mikg;gpd; kPJ vt;tpj ntspg;Gw tpirAk; nray;glhj epiyapy;> mikg;gpd; 
nkhj;j NeHf;Nfhl;L ce;jk; vg;nghOJk; xU khwh ntf;luhFk;. 

Jg;ghf;fpapd; gpd;dpaf;fk;: 

 Jg;ghf;fp RLk; epfo;T xd;iwf; fUJf. 
 Fz;bd; ce;jk; 𝑝 1 
 Jg;ghf;fpapd; ce;jk; 𝑝 2 
 njhlf;fj;jpy; Jg;ghf;fp kw;Wk; Fz;L ,uz;Lk; Xa;T epiyapy; cs;sd. 
 vdNt RLtjw;F Kd; nkhj;j ce;jk; 𝑝 1 + 𝑝 2 = 0 
 NeHf;Nfhl;L ce;j moptpd;ik tpjpg;gb> Jg;ghf;fp Rl;l gpd;Gk; nkhj;j 

NeHf;Nfhl;L ce;jk; Rop kjpg;igg; ngw Ntz;Lk;. 

 Jg;ghf;fp Rlg;gLk;NghJ Fz;bd; ce;jk; 𝑝 1
′
 

 Jg;ghf;fpapd; ce;jk; 𝑝 2
′
 

 𝑝 1
′

+ 𝑝 2
′

= 0 
 

 𝑝 1
′

= −𝑝 2
′
 

 Jg;ghf;fpapd; ce;jk; Fz;bd; ce;jj;jpw;F vjpHj;jpirapy; ,Uf;Fk;. 

 ,jd; fhuzkhf Jg;ghf;fp Rl;lgpd;G> −𝑝 2
′
 vd;w xU ce;jj;Jld; gpd;Ndhf;fp 

,aq;Fk;.  
 ,jw;F gpd;dpaf;f ce;jk; vd;W ngaH 

 
6. cuha;T vd;why; vd;d? cuha;tpd; tiffs; ahit? cuha;itf; Fiwf;Fk; 

topKiwfisf; $Wf. 
cuha;T tpir: 
 nghUs; itf;fg;gl;Ls;s jsj;jpw;F ,izahf xU tpiria nghUspd;kPJ 
nrYj;jpdhy;> nghUs; itf;fg;gl;Ls;s gug;G> nrYj;jg;gLk; tpirf;F 
vjpHj;jpirapy; nghUspd; kPJ xU tpiriar; nrYj;jp nghUspd; ,af;fj;ij 
vjpHf;Fk;. ,t;tpirNa cuha;T tpir vdg;gLk;. 
cuha;tpd; tiffs;: 
1. Xa;T epiy cuha;T 

 Xa;Tepiy cuha;T> xU gug;gpy; itf;fg;gl;Ls;s nghUs; efuj; 
njhlq;Ftij vjpHf;Fk; tifapy; mikAk; tpirahFk;. 

 gug;G xd;wpy; Xa;T epiyapYs;s nghUspd; kPJ ,uz;L tpirfs; 
nray;gLk;.  

 mit fPo;Nehf;fpr; nray;gLk; GtpaPHg;G tpir kw;Wk; Nky;Nehf;fpr; 
nray;gLk; nrq;Fj;J tpir. 

 ,t;tpuz;L tpirfspd; njhFgad; RopahFk;. 
 ,jd; tpisthf nghUs; Xa;T epiyapy; ,Uf;Fk;. 
 gug;G xd;wpy; Xa;T epiyapYs;s nghUspd;kPJ gug;gpw;F ,izahf 

ntspg;Gw tpir xd;W nray;gLk;NghJ> mg;gug;G ,t;ntspg;Gw tpirf;Fr; 
rkkhd vjpHtpiria nghUspd; kPJ nrYj;jp mjd; ,af;fjijj; jLj;J 
mg;nghUis Xa;T epiyapy; itf;f Kaw;rpf;F;. 
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 ,jpypUe;J ntspg;Gw tpirAk;> cuha;T tpirA; xd;Wf;nfhd;W rkk; kw;Wk; 
vjpnujpuhf nray;gLk; vd;gij mwpayhk;. 

 Mdhy; nghUspd; kPJ nrYj;jg;gLk; ntspg;Gw tpiriag; gbg;gbahf 
mjpfhpf;Fk;NghJ> xU Fwpg;gpl;l vy;iyf;F Nky; nghUs; itf;fg;gl;Ls;s 
gug;G> nghUspd; kPJ nrYj;jg;gLk; ntspg;Gw tpiriar; rkd;nra;Ak; 
mstpw;F vjpH cuha;T tpiriag; nghUspd;kPJ nrYj;j ,ayhJ. 

 vdNt nghUs; gug;gpd; kPJ rWf;fpr; nry;yj; njhlq;Fk;. 
 ,JNt nghUs; itf;fg;gl;Ls;s gug;G nghUspd;kPJ nrYj;Jk; ngUk Xa;T 

epiy cuha;T tpirahFk;. 
 Xa;Tepiy cuha;Tf;fhd fzpjj; njhlHG: 0 ≤ 𝑓𝑠 ≤ 𝜇𝑠𝑁 
 𝜇𝑠 vd;gJ Xa;T epiy cuha;Tf; Fzfk;. 
 ,J xd;iwnahd;W njhLk; ,U gug;Gfspd; jd;ikiar; rhHe;jpUf;Fk;. 
 Xa;TepiyapYs;s nghUspd;kPJ ntspg;Gw tpir nray;glhjNghJ> 

Xa;Tepiy cuha;T tpir RopahFk;. 
 Xa;TepiyapYs;s nghUspd;kPJ ntspg;Gw tpir nray;gLk;NghJ> 

Xa;Tepiy cuha;T tpir ntspg;Gw tpirf;Fr; rkkhFk;. 
2. ,af;fepiy cuha;T: 

 nghUspd; kPJ nrYj;jg;gLk; Gwtpir> Xa;Tepiy cuha;T tpirapd; ngUk 
kjpg;igtpl mjpfkhf ,Uf;Fk;NghJ> nghUs; gug;gpd;kPJ efHe;J nry;yj; 
Jtq;Fk;. 

 mt;thW efHe;J nry;Yk; nghUspd; kPJ> nghUs; efHe;J nry;Yk; gug;G 
xU cuha;T tpiriar; nrYj;Jk;. 

 mt;Tuha;T tpirNa ,af;fepiy cuha;T vdg;gLk;. 
 ,J rWf;F cuha;T vdTk; miof;fg;gLk;. 
 𝑓𝑘 = 𝜇𝑘𝑁 
 𝜇𝑘 vd;gJ ,af;f cuha;Tf; Fzfk;. 
 𝜇𝑘 < 𝜇𝑠 

cuha;itf; Fiwf;Fk; topKiwfs;: 
 njhopw;rhiyfspy; cs;s fduf ,ae;jpuq;fspd; gug;Gfs; xd;Wld; xd;W 

rhHgpaf;fj;jpy; cs;sNghJ cuha;T Vw;gl;L ntg;g tbtpy; Mw;wy; 
,of;fg;gLfpwJ. 

 ,jdhy; fduf ,ae;jpuq;fspd; nray; jpwd; Fiwe;JtpLfpwJ. 

 ,t;thW Vw;gLk; ,af;f cuha;tpidf; Fiwg;gjw;fhf caT vz;nza;fs; 
gad;gLj;jg;gLfpd;wd. 

 ge;J jhq;fp mikg;G ,ae;jpuq;fspy; ,af;f cuha;itf; Fiwg;gjpy; ngUk; 
gq;fhw;Wfpd;wd. 

 ,uz;L gug;GfSf;F eLNt ge;J jhq;fp mikg;igg; nghUj;Jtjd; %ykhf 
,uz;Lgug;Gfspd; rhHgpaf;fk; eilngWk; NeHTfspy; ,af;f cuha;tpid 
KOtJkhf jLj;J cUSjypd; cuha;T kl;LNk ge;J jhq;fp mikg;gpdhy; 
Vw;gLfpwJ. 

 cUSjypd; cuha;T> ,af;f cuha;it tpl kpff; FiwT. 

 vdNt ,ae;jpuq;fspd; Nja;khdj;ijf; Fiwj;J ge;J cUis mikg;G 
mtw;iw ePz;l fhyj;jpw;F ,aq;f itf;fpwJ. 
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7. rWf;Ff;Nfhzk; cuha;Tf;Nfhzj;jpw;Fr; rkk; vd ep&gp. 

 

 

 

 

 

 

 

 rha;jsj;jpy; itf;fg;gl;Ls;s nghUs;> fpilj;jsg; gug;Gld; rha;jsk; 
Vw;gLj;Jk; vf;Nfhzj;jpy; efuj; njhlq;FfpwNjh> mf;NfhzNk> rWf;Ff;Nfhzk; 
vdg;gLk;. 

 nghUspd; kPJ nray;gLk; GtpaPHg;Gtpiria ,U $Wfshfg; gphpf;fyhk;. 
 rha;jsj;jpw;F ,izahd $W 𝑚𝑔 sin 𝜃 
 rha;jsj;jpw;F nrq;Fj;jhd $W 𝑚𝑔 cos 𝜃 
 rha;jsj;jpw;F ,izahfr; nray;gLk; 𝑚𝑔 sin 𝜃  vd;w $W> nghUis 

fPo;Nehf;fp efHj;j Kaw;rpf;Fk;. 
 nghUs; efuj; njhlq;Fk;NghJ> Xa;Tepiy cuha;T tpir 𝑓𝑠

𝑚𝑎𝑥 = 𝜇𝑠𝑁 
 

 
𝑓𝑠
𝑚𝑎𝑥

𝑁
= 𝜇𝑠    ---------(1) 

 

 𝑓𝑠
𝑚𝑎𝑥 = 𝑚𝑔 sin 𝜃 ---------(2) 

 
 𝑁 = 𝑚𝑔 cos 𝜃  --------------(3) 

 

 (2)/(3) 
𝑓𝑠
𝑚𝑎𝑥

𝑁
=

sin 𝜃

cos 𝜃
 

 

 𝜇𝑠 = tan 𝜃 
 vdNt> rWf;Ff;NfhzKk; cuha;Tf;NfhzKk; rkk;. 

 
8. cUSk; cuha;T gw;wp tpsf;Ff. 

 mbapy; rf;fuq;fisg; gad;gLj;jp nghUnshd;W gug;gpy; ,aq;FfpwJ vdpy;> 
mbg;gilapy; mg;nghUs; gug;gpy; rWf;fpr; nry;fpwJ. 

 Mdhy; rf;fuq;fs; cUStjd; %yk; gug;gpy; ,aq;Ffpd;wd. 
 rf;fuk; gug;gpy; ,aq;Fk;NghJ> rf;fuj;jpd; vg;Gs;sp gug;igj; njhLfpwNjh> 

mg;Gs;sp vg;nghOJk; Xa;T epiyapy; ,Uf;Fk;. 
 vdNt cuha;T tpirAk; kpff;FiwT. 
 mNj Neuj;jpy; nghUnshd;W rf;fuq;fs; ,d;wp nry;Yk;NghJ> nghUSf;Fk; 

gug;gpw;Fk; ,ilNa mjpf cuha;T tpir Vw;gLfpwJ. 
 ,jdhy; nghUis efHj;JtJ fbdkhFk;. 

www.Padasalai.Net                                                              www.TrbTnps.com

http://www.trbtnpsc.com/2018/07/latest-plus-one-11th-standard-tamil-medium-study-materials-download.html

www.Padasalai.Net



P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil.,PGDCA., PG ASST (PHYSICS), GHSS, PAPPANADU, THANJAVUR DT.(9626535583) Page 12 
 

 rWf;fyw;w cUSk; ,af;fj;jpy; gug;gpidj; njhLk;Gs;sp Xa;Tepiyapy; 
,Ug;gJ ,yl;rpa epiyapy; kl;LNk rhj;jpakhFk;. 

 Mdhy; eilKiwapy; mt;thW ,Ug;gjpy;iy. 
 nghUl;fspd; nefpo;Tj; jd;ik fhuzkhf jiuiaj; njhLk;Gs;sp rw;Nw 

jiuapy; mOj;jp kpff;Fiwhtd cuha;tpid Vw;gLj;JfpwJ. 
 vdNt thfdj;jpd; rf;fuj;jpw;Fk;> rhiyapd; gug;gpw;FkpilNa cuha;Ttpir 

Vw;gLfpwJ. 
 ,t;Tuha;T> ,af;f cuha;it tpl kpfTk; typik Fiwe;jjhFk;. 

 
9. rhprkkhd tl;lr; rhiyapy; nry;Yk; thfdk; rWf;fhky; tistjw;fhd 

epge;jid kw;Wk; rWf;Ftjw;fhd epge;jidfisg; ngWf. 

 
 thfdnkhd;W tisTg;ghijapy; nry;Yk;NghJ> mt;thfdj;jpd; kPJ 

ikaNehf;F tpir nray;gLfpwJ. 
 thfdj;jpd; laH kw;Wk; rhiyapd; Nkw;gug;G ,tw;wpw;fpilNaahd cuha;T 

tpirapd; fhuzkhf ,k;ikaNehf;Ftpir Vw;gLfpwJ. 
 m epiwAila thfdnkhd;W r MuKila tl;ltbtg; ghijapy; v Ntfj;jpy; 

,aq;FfpwJ vdpy; mt;thfdj;jpd;  kPJ %d;W tpirfs; nray;gLfpd;wd. 
 fPo;Nehf;fpr; nray;gLk; GtpaPHg;Gtpir 
 Nky;Nehf;fpr; nray;gLk; nrq;Fj;Jtpir 
 rhiyapd; fpilj;jsg; gug;gpd; topNa cs;Nehf;fpr; nray;gLk; cuha;T tpir 
 rhiy fpilj;jskhf ,Ug;gpd;> nrq;Fj;J tpirAk;> GtpaPHg;G tpirAk; 

xd;Wf;nfhd;W rkk; kw;Wk; vjpnujpuhf ,Uf;Fk;. 

thfdk; rWf;fhky; tistjw;fhd epge;jid: 

 
𝑚𝑣2

𝑟
≤ 𝜇𝑠𝑚𝑔 

 𝜇𝑠 ≥
𝑣2

𝑟𝑔
 

  𝜇𝑠𝑟𝑔 ≥ 𝑣 

thfdk; rWf;fhky; tistjw;fhd epge;jid: 

 
𝑚𝑣2

𝑟
> 𝜇𝑠𝑚𝑔 

 𝜇𝑠 <
𝑣2

𝑟𝑔
 

  𝜇𝑠𝑟𝑔 < 𝑣 
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10. tisTr; rhiyfspy; ntsp tpspk;G caHj;jg;gl;bUg;gjd; Nehf;fk; vd;d? 
tpsf;Ff. 
 rhprkkhd tl;lr; rhiyapy;> thfdq;fs; rWf;fp tpgj;Jf;Fs;shtJ> rhiyg; 

gug;gpd; epiy cuha;Tf; Fzfj;ijr; rhHe;jpUf;fpwJ. 
 ,e;j epiy cuha;Tf; Fzfj;jpd; ngUk kjpg;G gug;gpd; jd;ikiar; 

rhHe;jjhFk;. 
 ,jd; fhuzkhf thfdq;fSf;F Vw;gLk; tpgj;jpidj; jLg;gjw;fhfr; rhiyapd; 

ntsptpspk;G cl;Gw tpspk;ig tpl rw;Nw caHj;jp mikf;fg;gl;bUf;Fk;. 
 ,jw;F ntsptpspk;G caHj;jg;gl;l rhiy vd;W ngaH. 
 ntsptpspk;G caHj;jg;gl;bUg;gjhy; ,U xU rha;jsk; Nghd;W mikAk;. 
 fpilj;jsg; gug;Gld; ,e;jr; rha;jsk; Vw;gLj;Jk; Nfhzk; ntsptpspk;Gf; 

Nfhzk; vdg;gLk;. 

 
 ,e;jr; rhiyapy; nry;Yk; fhH xd;W tisAk;NghJ mjd; kPJ ,uz;L 

tpirfs; nray;gLk;. 
 fPo;Nehf;fpr; nray;gLk; GtpaPHg;G tpir (mg) 
 rhiyapd; gug;gpw;Fr; nrq;Fj;jhfr; nray;gLk; nrq;Fj;Jtpir (N)  
 𝑁 cos 𝜃 = 𝑚𝑔 

 

 𝑁 sin 𝜃 =
𝑚𝑣2

𝑟
 

 tan 𝜃 =
𝑣2

𝑟𝑔
 

 𝑣 =  𝑟𝑔 tan 𝜃 

 ntsp tpspk;Gf; Nfhzk; kw;Wk; rhiyapy; tisT Muk; ,t;tpuz;Lk; tisTr; 
rhiyapy; ghJfhg;ghf thfdq;fs; ,af;f Ntz;ba Ntfj;jij 
jPHkhdpf;fpd;wd. 

 thfdk; xd;wpd; Ntfk; epHzapf;fg;gl;l Ntfj;ijtpl mjpf Ntfj;jpy; 
nry;Yk;NghJ rhiyapd; ntspg;Gwj;ij Nehf;fp rWf;fj; njhlq;Fk;. 

 Mdhy; cuha;T tpir nray;gl;L $Ljy; ikaNehf;F tpirapidf; nfhLj;J 
ntspg;Gwr; rWf;Fjiyj; jLf;Fk;. 

 mNj Neuj;jpy; fhhpd; Ntfk; epHzapf;fg;gl;l Ntfj;ijtpl Fiwthf ,Ug;gpd; 
fhH cl;Gwj;ij Nehf;fp efuj; njhlq;Fk;. 

 cuha;T tpir nray;gl;L ikaNehf;F tpiriaf; Fiwj;J cl;Gwj;ij 
Nehf;fpr; rWf;Ftijj; jLf;Fk;. 

 ,Ug;gpDk; fhhpd; Ntfk; kpf mjpfk; vdpy; cuha;T tpirapdhy; fhH 
rWf;Ftijj; jLf;f KbahJ. 
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11. ikatpyf;F tpiriaj; jFe;j cjhuzq;fSld; tpsf;Ff. 
 ikatpyf;F tpir xU Nghypahd tpirahFk;. 
 ,J ikaNehf;F tpirf;Fr; rkkhf vjph;j;jpirapy; ntspNehf;fpr; nray;gLk;. 
 ,J Row;rpf; Fwpg;ghaj;jpy; kl;LNk nray;gLk;. 
 nky;ypa fapw;wpd; xU Kidapy; fl;lg;gl;L Row;rp ,af;fj;ij Nkw;nfhs;Sk; 

fy; xd;iwf; fUJNthk;. 
 xa;TepiyapYs;s epiykf; Fwpg;ghaj;ijg; nghUj;J fy;ypd; 

Nfhzj;jpirNtfk;  vd;f. 
  Nfhzj;jpirNtfj;jpy; fy;Yld; NrHe;J Row;rp ,af;fj;jpYs;s kw;nwhU 

Fwpg;ghaj;jpypUe;J fy;ypidg;ghHf;Fk;NghJ mf;fy; Xa;T epiyapy; ,Ug;gJ 
Nghd;W Njhd;Wk;. 

 Row;rpf; Fwpg;ghaj;ijg; nghUj;J> tl;l ikaj;ij Nehf;fpr; nray;gLk; 
ikaNehf;F tpirahd −𝑚𝜔2𝑟 cld;> mjw;Fr; rkkhd vjpHj;jpirapy; 
ntspNehf;fpr; nray;gLk; vd;w +𝑚𝜔2𝑟 tpir fy;ypd;  kPJ nray;gLfpwJ. 

 vdNt Row;rp ,af;fj;jpYs;s Fwpg;ghaj;ijg; nghUj;J fy;ypd; kPJ 
nray;gLk; njhFgad; tpir RopahFk; vd;gij ,J fhl;LfpwJ. 

 ,q;F ntspNehf;fpr; nray;gLk; +𝑚𝜔2𝑟  tpirf;F ikatpyf;F tpir vd;W 
ngaH. 

 
epiykf; Fwpg;ghaj;jpy;    epiykkw;wf; Fwpg;ghaj;jpy; 
 

12. ikatpyf;F tpirapd; tpisTfisf; $Wf. 
 fhH xd;W tisTg;ghijapy; jpUk;Gk;NghJ> fhhpd; cs;Ns mkHe;jpUg;gtH xU 

ntspg;Gw tpiria czHthH. 
 mt;tpir mtiu ntspNehf;fpj; js;Sk;. 
 ,t;ntspNehf;fpa tpiriaAk; ikatpyf;F tpir vd;Nw miof;fyhk;. 
 fhhpd; ,Uf;iff;Fk;> mkHe;jpUf;Fk; egUf;Fk; ,ilNa NghJkhd cuha;T 

tpir ,Ue;jhy; mtH ntspNa js;sg;gLtJ jtpHf;fg;gLfpwJ. 
 NeHf;Nfhl;Lg; ghijapy; nrd;Wnfhz;bUf;Fk; fhH xd;W jpBnud;W 

jd;ghijapypUe;J tisAk;NghJ> fhhpd; cs;Ns epiyahfg; nghUj;jg;glhj 
nghUs;> jpirapy; epiykg; gz;gpd; fhuzkhf NeHf;Nfhl;Lg; ghijapNyNa 
njhlHe;J ,aq;f Kaw;rpf;Fk;. 

 RoYk; Nkilapy; epd;Wnfhz;bUf;Fk; egH ntspg;Gw ikatpyf;F tpiria 
czHthH. 

 ,jd; fhuzkhf NkilapypUe;J mtH ntspNa js;sg;gl tha;g;G mjpfk;. 
 epd;W nfhz;bUf;Fk; egUf;Fk;> Nkilf;Fkhd cuha;Ttpir ntspNehf;fpj; 

js;sg;gLk; tpirapidr; rkd;nra;ag; NghJkhdjy;y. 
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 ,jidj; jtpHg;gjw;fhf Nkilapd; ntspg;Gw tpspk;G rw;Nw Nky;Nehf;fp 
caHj;jg;gl;bUf;Fk;. 

 ,t;that epd;W nfhz;bUf;Fk; eghpd; kPJ xU nrq;Fj;J tpiriar; nrYj;jp 
mtH ntspNa tpOtijj; jLf;Fk;. 
 

13. Gtpia Nehf;fp epytpd; ikaNehf;F KLf;fj;ijf; fhz;f. 
 epyh> Gtpapid tl;lg;ghijf;F xj;j xU ghijapy; 27.3 ehs;fspy; 

KOikahfr; Rw;wptUfpwJ. 
 GtpaPHg;G tpirapdhy; epyh ngWk; ikNehf;F KLf;fk; 𝑎𝑚 = 𝜔2𝑅𝑚 
 𝑅𝑚 GtpapypUe;J epyh tiu cs;s njhiyT. 
 ,J Gtpapd; Muj;ijg; Nghy; 60 klq;fhFk;. 
 𝑅𝑚 = 60𝑅 
 R vd;gJ Gtpapd; Muk; 𝑅 = 6.4 x106𝑚  

 
 𝑅𝑚 = 384 x106𝑚  

 

 𝜔 =
2𝜋

𝑇
 

 𝑇 = 2.358 x106 𝑠  

 𝑎𝑚 = 𝜔2𝑅𝑚 =
4𝜋2

𝑇2
𝑅𝑚 

 𝑎𝑚 = 0.00272 𝑚 𝑠−2 
 

14. ikaNehf;F tpir kw;Wk; ikatpyf;F tpirf;Sf;fpilNaahd xj;j kw;Wk; 
NtWgl;lf; fUj;Jfis tpthp. 
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