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cuha;T (Friction) 

 

cuha;T tpjpfs; 

 

01) cuha;tpd; jpirahdJ nghUs; ,aq;f ehLk; jpirf;F vjpuhdJ 

02) cuha;tpd; gUkdhdJ Fwpg;gpl;l msTtiuf;Fk; ,af;fj;ij cz;Lgz;z ehLk; 

tpirf;F rkdhFk; 

03) xU Fwpg;gpl;l msT cuha;it kl;LNk nray;gl itf;fhyhk; ,jd; caH 

miyahdJ vy;iy cuha;T tpir vdg;gLk; 

04) vy;iy cuha;tpd; gUkdhdJ je;j gug;Gf;fspw;fpilNaahd nry;yd; 

kWjhf;fj;Jld; khwhtpfpjj;ijf; nfhz;Ls;sJ. 

 ,t;tpfpjk; mg;gug;Gf;fspd; jd;ikapy; rhHe;Js;sJ ,k;khwhf tpfpjk; 

cuha;Tf; Fzfk; (  ) vdg;gLk; 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

     
N

F̂
 

 

 ,d; epiyapy; cs;s rkepiy vy;iyr;rkdpiy vdg;gLk; 

 / nghUs; rkepiyapy; cs;sNghJ 
R

F
MFk; 

 

 

 

R1 R2 
R3 

R4 
R5 

R 
nrt;tz; kWjhf;fk; 

N 

1  

2  
3  

  

W 
mjpfupf;Fk; fpiltpir 

P  P5    P4    P3   P2   P1 F1    F2     F3    F4     F5           F 
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cuha;Tf; Nfhzk; )(  

 

nghUs; vy;iyr;rkepiyapy; cs;s NghJ tpisAs; kWjhf;fj;jpw;Fk; nry;yd; 

kWjhf;fj;jpw;Fk; ,ilapy; cs;s Nfhzk;> cuha;Tf; Nfhzk;  vdg;gLk; 

 

/ nghUs; rkepiyapy; cs;s NghJ tpisAs; kWjhf;fj;jpw;Fk; nry;yd; 

kWjhf;fj;jpw;Fk; ,ilapy; cs;s Nfhzk; 0 vdpd; MFk;  

O  (NkYs;s glj;ij mtjhdpf;Ff) 

 

 

NkYs;s glj;jpy; 

N

F̂
tan   

      

 tan  

 

 

cuha;Tf; $k;G 

 

 

  

 

 

 

 

 

 

 

 

nrt;td; kWjhf;fj;ij mr;rhfTk;> cuha;Tf; Nfhzj;ij miu cr;rpf; NfhzkhfTk; 

nfhz;Ltiuag;gLk; $k;G cuha;Tf; $k;ghFk; 

 

cjhuzk; 

01. fulhd fpilj;jsk; xd;wpy; itf;fg;gl;Ls;s w epiwAila Jzpf;ifia 

jsj;jpd; topNa ,aq;fr; nra;tjw;fhd kpff;Fiwe;j tpiriaf; fhz;f 

(cuha;Tf; Nfhzk;  vd;f) 

N 

  

rkepiy 

vy;iyr; rkepiy 
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02. 20Kg jpzpnthd;W 








5

31Sin rha;Ts;s fulhd rha;jsj;jpy; itf;fg;gl;Ls;sJ. 

jpzptpw;Fk; jsj;jpw;Fkhd cuha;Tf; Fzfk; 
5

1
vd;f jsj;jpw;F rkhe;jukhf 

jhf;fp 

a) jpzpT fPo;Nehf;fp tOf;Fjiyj; jLf;Fk; 

b) jpzpitj; jsj;jpy; Nky;Nehf;fp ,af;Fk; kpff;Fiwe;j tpiriaf; fhz;f               

(g = 10ms-2) 

03. epiw xd;wpid rha;jsnkhd;wpy; Nky;Nehf;fp ,af;Fk; kpff;Fiwe;j tpir p 

MFk;. jsj;jpw;F rkhe;jukhf jhf;fp mjid Nky;Nehf;fp ,af;Fk; kpff;Fiwe;j 

P21  tpir vdf;fhl;Lf. ,q;F cuha;Tf;Fzfk; 

 

 

tOf;Fjy;> ftpOjy; (PT, PS Method) 

 

 

 

 

 

 

fulhd fpilj;jsj;jpy; itf;fg;gl;Ls;s w epiwAila a gf;fKs;s 

rJuKfpnahd;wpd; tpsk;nghd;wpd; eLg;Gs;spapy; p vDk; mjpfhpf;Fk; fpiltpir 

gpuNahfpf;fg;gLfpwJ. 

 

tOf;Fjy; 

 

 

 

 

 

 

    R=w 

    F= Ps 

 

 

 

P 

Ps 

R 

w 

F 
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tOf;Fk; epiyapy; 


R

F
 

RF   

wPs   

 

ftpOjy; 

 

 

 

 

 

 

 

 

 

ftpOk; epiyapy; A ,y; kl;LNk kWjhf;fk; cz;L 

A aw=2a PT 

 PT = 
2

w  

 

TPPs  vdpd; Fw;wpahdJ KiwNa tOf;fKd; ftpOk; or ftpoKd; tOf;Fk; 

 

2/ ww  vdpd; Fw;wpahdJ KiwNa tOf;fKd; ftpOk; or ftpoKd; tOf;Fk; 

 

2

1
/  vdpd; Fw;wpahdJ KiwNa tOf;fKd; ftpOk; or ftpoKd; tOf;Fk; 

 

 

Eg: 

xU rJu mlH jd; jsk; epiyf;Fj;jhf ,Uf;Tk;> mjd; xUgf;fk; xU fulhd 

rha;jsj;jpd; kPJ mjpcaH rha;Tf; Nfhl;bd; topNa Xa;tpy; fplf;FkhWk; 

itf;fg;gl;Ls;sJ. cuha;Tf;Fzfk; MFk;. Nky; %iyf;FXH ,io ,izf;fg;gl;L 

mj;jsj;jpy; Nky;Kfkhf mjpAaH rha;Tf;Nfhl;bw;F rkhe;jukhd jpirapy; 

,Of;fg;gLfpwJ. ,Oit gbg;gbahf $l;lg;gbd; mj;jsj;jpd; rha;Tf;Nfhzk;  

)2(tan 1  vd;gjpYk; rpwpNjh> nghpNjh vd;gjw;F Vw;g mr;rJuk; tOf;Fk; or ftpOk; 

vdf; fhl;Lf. 

PT 

R 

w 

F 

2a 

a a 
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gapw;rpfs; 

 

01) w epiwAila Jzpf;if xd;W fulhd fpilf;F  rha;Ts;s rha;jsj;jpy; 

itf;fg;gl;Ls;sJ rha;jsj;jpd; rha;T cuha;T Nfhzj;ijtplf; $baJ. 

rha;jsj;jpy; Jzpf;ifapd; fPo;Nehf;fpa ,af;fj;ij jLf;f Njitahd kpff; 

Fiwe;j fpil tpir w MFk;. Jzpf;ifapd; Nky;Nehf;fpa jsj;jpy; 

,af;fj;Njitahd kpff;Fiwe;j fpil tpir 3w MFk; 

a) 
24

7
  vdTk; 

b) cuha;Tf;Nfhzk; 
24


vdTk; fhl;Lf 

 

02) xU rPuhd cUis xU fpilj;jsj;jpd; kPJ jd; mr;Rfpilahf ,Uf;f 

Xa;tpYs;sJ. xU gyif mt;TUisf;Ff; FWf;Nf xU Kid mj;jsj;jpd; kPJ 

fplf;Fk; gb ,Uf;fpwJ. mg;gyif mt;TUisapd; kPJ kl;Lkl;lhf tOf;Fk; 

epiyapy; cs;sJ. cUisapd; rkepiyiaf; fUjp> gyiff;Fk;> 

cUisf;FkpilNaahd cuha;Tf; Nfhzk> fpilAldhd gyifapd; rha;tpd; 

miug;gq;F vdf; fhl;Lf. 

 

03) l,2l ePsq;fisAk; w,2w epiwfisAk; cila AB, BC vDk; ,U rPHNfhy;fs; B 

,y; xg;gkhf %lg;gl;Ls;sd. ,f; Nfhy;fs; epiyf;Fj;Jj;jsk; xd;wpNy BC 

fpilahfTk; B apypUe;J 
2

3l
J}uj;jpYKs;s fulhd Kisiaj; njhl;Lf;nfhz;Lk; 

Xa;fpd;wJ. AB apd; Kid A fulhd fpilj;jsk; xd;wpy; Xa;tpy; cs;sJ 

ABC MFk; BC apw;Fk; Kisapw;Fk; ,ilNaahd cuha;Tf;Fzfk;  Tk; A 

,w;Fk; epyj;jpw;Fk; ,ilNaahd cuha;Tf;FzfKk;   MFk;. rkepiy 

rhj;jpakhtjw;F  ,d; ,opTg;ngWkhdj;ijf; fhz;f 

 

04) w,3w epiwAila A,B vDk; ,U rpwpa tisaq;fs; fulhd fpilf; fk;gp xd;wpy; 

NfhHf;fg;gl;Ls;sd. A f;Fk; fk;gpf;Fk;> B f;Fk; fk;gpf;Fk; ,ilapyhd 

cuha;Tf;Fzfq;fs; KiwNa
2

1
,

3

2
 MFk;. ePsh ,io xd;wpd; Kidfs; A,B 

vd;gtw;Wf;F ,izf;fg;gl;L ,ioapd; eLg;Gs;sp M ,y; W epiw 

,izf;fg;gl;Ls;sJ. Nfhzk; AMB nrq;Nfhsk; MFk;. epiw W gbg;gbahf 

mjpfhpf;fg;gbd; tOf;Fjyhy; ve;j tisaj;jpd; rkepiy FiyAk; vdf; fhz;f 
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05) rPuhd NeHf; Nfhnyhd;W> mjd; xU Kid fulhd epiyf;Fj;Jr; RthpNy 

rha;jpUf;fTk;> mjd; fPo; Kid xU fulhd fpilj;jsj;jpd; kPJ ,Uf;fTk; xU 

epiyf;Fj;J jsj;jpy; ,Uf;fpwJ. fpilAld; Nfhypd; rha;T  MapUf;Fkplj;J> 

cuha;T ,uz;L KidfspYk; vy;iyAWtjhapUf;f> ,uz;L njhLiffSf;Fk; 

cuha;Tf;Nfhzk; xNuhasthdnjdpd; cuha;Tf; Nfhzk; 









24


vd epWTf. 

 

06)  

 

 

 

 

A,B vd;gd epiyf;Fj;Jj;jsk; xd;wpy; d J}uj;jpYs;s ,U fulhd KidfshFk;. 

w epiwAs;s rPuhd Nfhy; MdJ> Kis A ,d; fPohfTk;> Kis B apd; 

NkyhfTk; ,Uf;FkhW rkepiyapy; cs;sJ ,e;epiyapy; Nfhy; fpilAld; 

Mf;Fk; Nfhzk;   ck;> A ,y; ,Ue;J Nfhypd; <Hg;G ikaj;jpd; J}uk; l ck; 

Kid A ,w;Fk; NfhYf;FkpilNaahd cuha;Tf; Fzfk; ck;> Kis B ,w;Fk; 

NfhYf;FkpilNaahd cuha;Tf; Fzfk; 1 ck; vdpd; 




tan

'

1 




d
vdf; fhl;Lf. 

 

07) epiw w IAk; ePsk; 2a cila rPuhd Vzp xd;W mjd; xU Kid xg;gkhd 

epiyf;Fj;J RtH xd;Wf;F vjpNuAk; kWKid fulhd jiu kPJk; ,Uf;f Xa;tpy; 

,Uf;fpd;wJ. cuha;Tf;Fzfk; MFk;. Vzpapd; epiwapd; 4 klq;F epiwAila 

kdpjd; xUtd; Vzp eOthjpUf;f mjd; KOePsj;jpw;Fk; Vwf;$bajhf cs;sJ. 

xg;gkhd KidapNy fPo;Kf epiyf;Fj;Jld; Vzpapd; rha;T   vdpd; 

njhFjpapd; nghJ ehg;g jhdk; xd;iw fUJtjd; %yk; 
10

tan9 
  vdf;fhl;Lf. 

,g;nghOJ Vzpapd; mbahdJ Rthpd; ,Ue;J
2

a
 J}uj;jpYk; 

2

1
 MfTk; 

,Ug;gpd; Vzp eOthjpUf;f mk;kdpjd; kPz;Lk; mjd; KOePsj;jpw;Fk; 

Vwf;$bajhf ,Ug;gjw;F NghypD}lhd epiyf;Fj;J jsj;jpNy Njitg;gLfpd;w 

,izapd; kpfr; rpwpa ngWkhdj;ij fhz;f. 

 

 

 

• 

• 
B 

A 
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08) 2a ePsKk; w epiwAKila rPuhd Nfhy; AB MdJ fulhd fpilj; jiuapd; kPJ 

epiyahf itf;fg;gl;Ls;s xg;gkhd cUis kPJ jiuAld; 450 ,y; 

rha;e;Js;sJ. B jiuapYk; A apypUe;J 
2

a
J}uj;jpy; Nfhypy; cs;s X vDk; Gs;sp 

cUiskPJk; ,Uf;f Nfhy; rkepiyapy; cs;sJ. jiuf;Fk; Nfhypw;Fk; ,ilapy; 

cs;s cuha;Tf; Fzfk;  vdpd; 
2

1
 vdTk;> X ,ypUe;J Nfhypd; epiw 

cila kdpjd; A Nehf;fp Nfhy; topNa elg;ghdhapd; 
12

11
 vdpd; mtd; Nfhy; 

topNa rkepiy Fiyf;fhJ 
4

a
J}uk; VwKbAk; vdTk; fhl;Lf. 

 

09)  

 

 

 

 

 

glj;jpYs;sthW A ,Yk; B ,Yk; epiyj;j jhq;fpfspy; gpizf;fg;gl;bUf;Fk; 

cUisfspdhy; xU jfL ,Wf gpbf;fg;gl;Ls;sJ. cUisfspd; jpzpTfs; 

xt;nthd;WK; m jfl;bd; jpzpT M cUis jfl;L cuha;Tf; Fzfk;   MFk;. 

)cos1(sin

cos.2








m

M
Mapd; jfL ePthJ vdf; fhl;Lf. 

 

10) ,Nyrhd fdg;ngl;b xd;W mjd; jsKfk; fulhd fpilj;jiuapy; jq;FkhW 

cs;sJ. m jpzpTk; 2l ePsKk; cs;s xU rPuhd Vzp fdg;ngl;bad; Nky; 

tpopk;gpy; jq;FkhW cs;sJ. Vzpapd; jsKfKk; fdg;ngl;bapd; ikaj;jpD}lhd 

epiyf;Fj;JjsKk; xNu jsj;jpy; cs;sd. Vzpapd; fPo; Kid fulhd 

fpilj;jsj;jpy; jq;fpAs;sJ. Vzp fpilAld; Mf;Fk; Nfhzk; MfTk; Vzpf;Fk; 

jiuf;Fk; ,ilNa cuha;Tf; Nfhzk; 1 MfTk; ngl;bf;Fk; jiuf;Fk; ,ilNa 

cuha;Tf;Nfhzk; 2 MfTk; ,Ug;gpd; gpd;tUtdtw;iw fhz;f (fdg;ngl;bapd; 

ePsk; vd;f) 

a) 
4


   

b) 2   

B 

  
A 

  
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c) asin  

d) 





21
coscos

cossin
tan

leca

l


  

 

11) Miu a ck; ikak; c ck; cila fulhd ghukhd rPHNfhsk; xd;W 

fpilj;jiuia Gs;sp D ,y; njhl;ltz;zk; Xa;fpd;wJ ePsk; 2b k; epiw w ck; 

nfhz;l xU rPH Nfhy; AB jiuapy; A vDk; epiyahd Gs;spf;F xg;gkhf 

gpizf;fg;gl;L Nfhsj;ij E vDk; Gs;spapy; njhl;Lf;nfhz;L Xa;fpd;wJ. 

cot2 ab  Mftk;> Nfhy; epiyf;Fj;Jj;jsk; ACD ,Yk; cs;sJ. njhLiffs; 

D,E vd;gtw;wpy; cs;s cuha;Tfs; tOf;Fjiy jLg;gjw;F Nghjpanjdpy; 

a) E ,y; cs;s jhf;f vjpHjhf;fk; ,uz;Lk; ED topNa njhopy;gLk; vdTk; 

xt;nthd;wpdJk; gUkd; 
a

wb )tan1(sin 2  
vdf;fhl;Lf. 

b) D,E ,uz;bYk; cuha;Tf; Nfhzk;   MFk;.   vdpd; ,t;tpU 

njhLiffspYk; cuha;T vy;iy cuha;T my;y vdf;fhl;Lf. Mdhy; 

  vdpd; vy;iy cuha;T E ,NyNa ,Uf;FnkdTk; D ,y; my;y vdTk; 

epWTf ,q;F CAD  MFk;. 

 

12) w epiwAila xU rPuhd cUis mjd; mr;R fpilahf xU fulhd jsj;jpy; 

itf;fg;gl;ls;sJ. xU rPuhd 8w  epiwAila Nfhy; AB xU Kid A jsj;jpYk; 

xU Kid B mt;TUisapy; njhl mr;Rf;F nrq;Fj;jhd jsj;jpy; rkepiyapy; 

cs;sJ. AB=8a cUisapd; jiuapd;kPjhd njhLGs;sp C ,BC =8a cUisapd; 

Miu 5a 

a) Nfhy; fpilAld; mikf;Fk; Nfhzk; 








3

4
tan 1 vdTk; 

b) Nfhy; kPJ jsj;jpdhyhd kWjhf;fk; 6w vdTk; 

c) vy;yhj; njhLiffspYk; cuha;T tpirfs; rkd; vdTk; 

d) xt;nthU njhLiffspYk; cuha;Tf; Fzfq;fspd; ,opTg; ngWkhdq;fisAk; 

fhz;f. 

 

13) xt;nthd;Wk; fpilAld; Nfhzk;  rha;Tila ,U jsq;fs; fpilahd NfhL 

xd;wpy; ,il ntl;Lfpd;wd xU rPuw;w nky;ypa tl;lj;jl;L ,U jsq;fs; kPJ rk 

epiyapy; ,Uf;fpd;wJ. jl;bd; jskhdJ epiyf;Fj;jhfTk; ,U jsq;fspd; ,il 

ntl;L Nfhl;bw;F nrq;Fj;jhfTk; mike;Js;sJ. jl;bd; Miu a MFk;. xt;nthU 

jsj;jpw;Fk; jl;bw;Fk; ,ilapy; cs;s cuha;Tf; )(    Nfhzk; MFk;. jl;bd; 
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ikaj;jpD}lhf nry;Yk; epiyf;Fj;J Nfhl;bw;Fk; <Hg;G ikaj;jpw;Fk; ,ilapy; 

cs;s J}ukhdJ 




cos2

2sina
,Yk; $bajhf ,uhJ vdf; fhl;Lf. 

 

14) epiw w I cila rPH Vzp xd;W epiyf;Fj;Jld; Nfhzk;  I Mf;fpf;nfhz;L 

Kid B ,y; epiyf;Fj;jhd ful;Lr; RtUf;F vjpNuAk; Kid A fpilahd 

ful;Lj; jsj;jpd; kPJk; ,Uf;FkhW itf;fg;gl;Ls;sJ. A ,D}lhf RtUf;F 

nrq;Fj;jhd NfhL Rtiu C apy; re;jpf;fpd;wJ. ABC MdJ epiyf;Fj;J 

jskhFk;. xt;nthU njhLifg;Gs;spfspYk; cuha;Tf; Fzfk; 









2


 Tan MFk;. 

Vzpapd; eLg;Gs;spahdJ ,Wf;fkhd ,io xd;wpdhy; Gs;sp C cld; 

njhLf;fg;gl;Ls;sJ. Vzp fPo; Nehf;fp eOTk; vy;iy ehg;gj;jpy; ,Uf;Fnkdpd; 

,ioapy; cs;s ,Oit }.2sin)1({
2

2 


Cos
W

T  vd epWTf 

cuha;Tf;Nfhzk;  vdpd; 




2

)2sin(

Sin

W
T


 vd;gij ca;j;jwpf. 

2


 Tan ,w;fhd Nkw;Fwpj;j Njitia nka;g;gpf;f 

 

15) epiw w ck; ePsk; 2b AKila xU rPuhd Nfhy; jd; Nky; Kidapy; xU epiw P 

iaj; jhq;fpf; nfhz;L xU Kisf;F NkyhAk; NtW xU Kisf;F fPohAk; 

nry;fpwJ. mk;Kisfs; xd;wpw;nfhd;W J}uk; a apYk;> mtw;iw njhLf;Fk; NfhL 

fpilNahL xU Nfhzk;  tpYk; ,Uf;fpd;wd. cuha;Tf; Fzfk; Mf 

,Uf;Fkplj;J tOf;fy; kl;lha; epfog; NghFk; jUthapy; mk; Kisfspw;fpilapy; 

cs;s J}uj;jpd; eLg;Gs;spapy; ,Ue;J mf;Nfhypd; Nky; Kidapd; J}uk; 











 



2

tana

pw

wb
 vdf; fhl;Lf. 

16)         a ePsKk; m jpzpTk; cs;s ,U rPuhd   

        Nfhy;fspd; a
3

4
Kidfs; J}uj;jpy;  

         fpilahf cs;s Gs;spfSf;F  

        RahjPdkhf gpizf;fg;gl;Ls;sd.  

        ,t;tpU Nfhy;fspd; kWKidfs; a 

ePsKk; M jpzpTk; cs;s rPuhd Nfhypd; Kf;$wpLk; Gs;spfspy; mjidj; 

jhq;Ffpd;wd. rha;thd Nfhy;fs; xd;iw xd;W Nehf;fpathWk; epiyf;Fj;Jld; 

rk rha;tpYk; cs;sd. Nfhy;fspw;F ,ilNa cs;s cuha;Tf;Fzfk;  vdpd; 

a
3

4
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rk epiyf;F 
M

Mm

3


 vdf; fhl;Lf. NkYk; m khwpypahf ,Uf;f M 

mjpfhpf;Fk; vdpd; rkepiyiaj; njhlHe;JNgd. 
3

1
  

 

17)  

xU ,Nyrhd ePs ,io xU epiyj;j xg;gkhd 

fg;gp P ,w;F Nkyhf Nghlg;gl;L xU Kidf;F m  

jpzpTila rpwpa tisak; R ,izf;fg;gl;Ls;sJ. 

     mjd; kw;iwa EdpahdJ RahjPdkhfj; njhq;Fk;  

     2m jpzpTila A vd;Dk; Jzpf;iff;F  

     ,izf;fg;gl;Ls;sJ. tisak; R MdJ epiyj;j 

     fulhd epiyf;Fj;J fk;gp xd;wpy 

      NfhHf;fg;gl;Ls;sJ. ,io> fk;gp> fg;gp vd;gd xNu 

epiyf;Fj;J jsj;jpy; mikfpd;wd. tisaj;jpw;Fk; fk;gpf;Fk; ,ilapyhd 

cuha;Tf; Fzfk; 
8

1
 vdTk;> RP MdJ fk;gpAld; Mf;Fk; Nfhzk;   vdTk; 

jug;gbd;> njhFjpahdJ vy;iyr; rkepiyapy; cs;s NghJ 

13

12
sin

5

4
  orSin vdf; fhl;Lf. 

 

 

18)   epiwAila rPuhd nrt;tf tbt ngl;bnahd;W  

cuha;Tf;Fzfk; cila fulhd fpil epyj;jpd; 

kPJk; xg;gkhd epiyf;Fj;Jr; RtUf;nfjpuhfTk;> 

rhpe;J epw;fpwJ ngl;bapd; jpzpTikak; G ia 

cila epiyf;Fj;J ntl;L Kfk; ABCD ia glk; 

fhl;LfpwJ. AD fpilAld; Mf;Fk; Nfhzk;   ck;> 

AB apdJk; BC apdJk; ePsq;fs; KiwNa l ck; 4l 

ck; MFk;. ngl;b kPJ A apy; jhf;Fk; tpirapd; 

gUkidf; fhz;f. ngl;bahdJ tOf;Fk; 

jUthapypUg;gpd; 



81

4
tan


 vdf; fhl;Lf. 

  

P 

A(2m) 

R(m) 

l 

A 

B 

C 

D 

•G 
4l 

  


