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01) ce;jk; : m jpzpTs;s nghUs; v Ntfj;Jld; ,aq;fpd; nghUspd; ce;jk; mv 

MFk; 

  ce;jk; fhtpf;fdpak; 

 c + k;: 4Kg jpzpTs;s nghUs; 3ms-1 Ntfj;Jld; ,aq;fpdhy;  

 ce;jk; = 4 X 3 

    12 Kgms-1 

 

02) fzj;jhf;F : XH ,aq;Fk; nghUspy; t NeuMapilapy; Vw;gLk; ce;jkhw;wkhdJ 

me;Neu Mapilapy; mjd; kPJ jhf;Fk; tpirapd; fzj;jhf;F vdg;gLk;. 

  m jpzptpd; Ntfk; u ,ypUe;J v f;F t Neu Mapilapy; Vw;gLk; 

ce;jkhw;wkhdJ me;Neu Mapilapy; mjd; kPJ jhf;Fk; tpirapd; 

fzj;jhf;F vdg;gLk;. 

 

 MHKLfy;  a = v – u 

 F = ma 

    =  

 Ft = mv – mu 

  I = ft = fzj;jhf;F 

 

 fzj;jhf;F myF Ns 

 

c + k; : 2Kg jpzpTs;s Jzpf;if kPJ tpirnahd;W jhf;Fk; NghJ Ntfk; 

6ms-1 ,ypUe;J 30ms-1 Mf mjpfhpf;fpd;wJ> fzj;jhf;iff; fhz;f 

tpirkhwpyp vdpd; Ntfk; 6ms-1 ,ypUe;J 30ms-1 Mf vLj;j Neuk; 4s 

vdpd; tpiriaf; fzpf;f 

   I = Mv – Mu 

     = 2 X 30 – 2.6 

     = 48Ns 

   Ft = I 

   F.4 = 48 

   F = 12N 

 

c + k; : 12ms-1 fpilNtfj;Jld; ,aq;Fk; 0.5Kg jpzpTs;s ge;J 

epiyf;Fj;jhd Rtnuhd;wpy; nrq;Fj;jhf Nkhjp 8ms-1 Ntfj;Jld; 

gpd;dijf;fpd;wJ Rthpd; kPjhd fzj;jhf;iff;fhz;f 
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    I = Mv 

    I = 05 X 8 – 0.5 (-12) 

       = 4 + 6 

       = 10Ns 

  

 c + k; : 50 L/s tPjk; ntspNaWk; ePHj;jhiu 20ms-1 fpilNtfj;jpy; 

epiyf;Fj;jhd Rthpy; nrq;Fj;jhf Nkhjp Rthpy; ePHtopfpwJ Rthpdhy; 

Vw;gLk; fzj;jhf;ifAk; Rthpd; kPjhd cijg;igAk; fhz;f xU L 

ePhpd; jpzpT 1Kg MFk;. 

    1 nrf;fdpy; ntspNaWk; ePhpd; jpzpT = 50Kg 

 

    I = Mv 

    I = 50 X 0 – 50 (-20) 

       = 1000Ns 

    I = ft 

    1000 = f . 1 

    F = 1000 N 

  

2.3 Vfghpkhd ce;jf;fhg;G tpjp 

 Gtpirapd; jhf;fj;jpYs;s xU njhFjpapy; Fwpj;j xU jpirapy; tirfspd; 

Jzpj;j gFjpfspd; ml;rufzpjf; $l;Lj; njhif g+r;rpak; vdpd; mj;jpirapy; 

$l;Lj;njhif g+r;rpak; vdpd; mj;jpirapy; njhFjpapd; nkhj;j ce;jk; khwpyp 

MFk;. 

 

 m1, m2 jpzpTs;s ,UJzpf;iffs; u1, u2 Ntfq;fSld; xNu NeHNfhl;by; ,aq;fp 

NkhJfpd;wd. Nkhjypf; rw;Wg; gpd;dH Ntfq;fs; v1, v2 vd;f 

 

 

 

 

 

       rw;W Kd;dH         nkhj;jypd; NghJ     rw;W gpd;dH 

 

 m1  f;F   I = Mv 

     -I = m1v1 – m1u1   

 m2 f;F   I = m2v2 – m2u2 

I 

8 

12 

I 

0 

20 

50 

m1 m2 

U2 U1 

I I 
V2 V1 



 4 

(01) + (02) 0 = (m1v1 + m2v2) – (m1u1 + m1u1) 

/ m1v1 + m2v2 = m1u1 + m2u2 

nkhj;j ,Wjp ce;jk; = nkhj;j Muk;g ce;jk; 

 

c+k; 1 : rkjpzpTs;s ,UJzpf;iffs; A, B vd;gd KiwNa 4ms-1, 3ms-1 

Ntfq;fspy; xNu NeHNfhl;by; ,aq;fp Nkhjp ,izfpd;wd 

1) vjpNujpuhf ,aq;fp Nkhjp ,Ug;gpd; 

2) xNu jpirapy; ,aq;fp Nkhjp ,Ug;gpd; 

nkhj;jypd; rw;Wg;gpd;dH nghJ Ntfj;ijf; fhz;f 

  

  2 :   

 

 

 

 

    ce;jf;fhg;Gtpjpg;gb 

     Muk;g nkhj;j ce;jk; = ,Wjp nkhj;j ce;jk; 

       m X 4 + M X 3 = 2mu 

                       U  = 7/2 ms-1 

 

 

 

 

 

 

 

    ce;jf;fhg;Gtpjpg;gb 

     M X 4 + m (-3) = 2mu 

                        U  = ½ ms-1 

 

 c+ k; : 3u Ntfj;Jld; fpilahf ,aq;Fk; m jpzpTs;s Fz;nlhd;W 

xg;gkhdfpilNkirapYs;s mjd; kPJ RahjPdkhf ,aq;ff; $ba 

9m jpzpTs;s kuf;Fw;wpkPJ NkhJfpd;wJ 

1) Fz;L Fw;wpAs; CLUtp kuf;Fw;wpAs; Xa;tilAk; vdpd; mjd;gpd; 

Fw;wpapd; Ntfk; ahJ? 

2) Fw;wpiaj; Jisj;Jf; nfhz;L Fz;L u Ntfj;Jld; ntspNawpd; 

mjd; gpd; Fw;wpapd; Ntfj;ijf;fhz;f 

m1 m2 

3 4 

 A          B             

m m 

u 

            

m m 

u 

 A          B 

m m 

3 4 
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ce;jf;fhg;G tpjpg;gb 

 m.3u + 9m. 0 = 10m.v 

                      v = 3u/10 

 

 

 

    ce;jf;fhg;G tpjpg;gb 

 m.3u + 9m.0 = 9m.v + mu 

                   3u = 9v + u 

                    v = 2/9 u 

 c+k; : fpilj;jsj;jpd; gpd;bf;Fk; 1000Kg jpzpTs;s Jtf;nfhd;W 100Kg 

jpzpTs;s Fz;nlhd;iw fpilahf RLfpd;wJ. Fz;L 100ms-1 

Ntfj;Jld; Foha+lhf ,aq;fp ntspNaWfpd;wJ 

1) Foha; fpilahf ,Ug;gpd; 

2) Foha; rha;tpy; ,Ug;gpd; 

vd;wtiffspy; Jtf;F 2sec ,y; Xa;tpw;F nfhz;Ltu Njitahd 

khwh tpiriaf; fhz;f 

 

 

 

 

ce;jf;fhg;G tpjpg;gb 

 0 = 100 (100 – v) – 1000 V 

V = 10000/1100 

V = 100/11 ms-1 
 

Jtf;F gpd;dbf;Fk; Ntfk; 100/11 ms-1 

 

jLf;Fk; tpir f vdpd; 

F.2 = 1000 . 100/11 – 1000.0 

  Ft = I  F = 100000/22 

         = 50000 / 11 N 

V 0 9m 
3u 

m 

u 
 9m 

3u 

m 

u 

V 100 100-V 
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     ce;jf;fhg;G tpjpg;gb 

      0 = 1000V + 100 (V – 100 cos 30) 

      V =  
1100

2

3
10000

 

         = 
11

350
 

         
11

350
.10002. F  

NF
11

325000
  

 

 

gapw;rpfs; 

 

01) m, u jpzpTs;s Jzpf;iffs; xNu NeH Nfhl;by; KiwNa 2u,u Ntfj;Jld; ,aq;fp 

Nkhjp ,izfpd;wd NkhjYf;F Kd;dH 

1) ,U Jzpf;iffSk; xNu jpirapy; ,aq;fp ,Ug;gpd; 

2) ,U Jzpf;iffSk; NeHj;jpirapy; ,aq;fp ,Ug;gpd; nkhj;jypd; gpd; nghJ 

Ntfj;ijf; fhz;f 

 

02) fpilahf v Ntfj;Jld; fpilahf ,aq;Fk; m jpzpTila Fz;L xd;W xg;gkhd 

fpilNkirapYs;s M jpzpTs;s fdf;Fw;wp xd;wpy; Nkhjp mkpo;fpd;wJ. 

CLUty; KbAk; NghJ ,uz;bdJk; nghJ Ntfk; ahJ? 

,g;NghJ mNj Ntfj;Jld; ,aq;Fk; mNj khjphpahd Fz;L xd;W Fw;wpia 

NkhJfpd;wJ CLUty; KbAk;NghJ kuf;Fw;wpapd; Ntfk; 2mu/M+2m vdf;fhl;Lf 

 

100 

v 

V 
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03) fpilahfg;gpd;dbf;ff;$ba M jpzpTs;s Jtf;fhy; M jpzpTs;s Fz;L 

fpilahf Rlg;gLfpwJ. ,jdhy; cz;lhd nkhj;j ,af;fr;rf;jp. Fz;il 

epiyf;Fj;jhf h cayj;jpw;F vwptjw;F NghJkhdJ Mapd; Jtf;fpd; gpd;bf;Fk; 

Ntfk; vdf;fhl;Lf 

 

04) fpilahfg; gpd;dbf;f$ba M jpzpTs;s Jtf;fhy; m jpzpTs;s Fz;L 

fpilAld; Nfhzj;jpy; ntspNaWfpwJ. fpilAld; Fz;bd; Muk;g rha;T 

vdf;fhl;Lf 

 

05) fpilahd gpd;dbf;ff;$ba jpzpTs;s Jtf;F xd;wpd; Foha; Nfhzj;jpy; 

rha;e;Js;sJ m jpzpTs;s Fz;L ntspNaWk; NghJ fpilAld; Nfhzj;jpy; 

rha;e;jpUg;gpd; vdf;fhl;Lf  

 

fzj;jhf;fpOit 

 

ePs ,ioapd; Kisfspy; ,izf;fg;gl;l Jzpf;iffspd; ,af;fk; 

 

 

 

 

 

 ePs ,ioahjyhy; AB jpirapy; A ,dJk; B ,dJk; Ntfq;fs; rkd;  

/ v1 = v3 

 

 B w;F AB f;F nrq;Fj;jhf I = mv  gpuNahfpg;gpd; 

                          0 = mv2 – mufx 

                          v2 = ufx 

,iof;F nrq;Fj;jhd jpirapy; Ntfk; khwhJ 

 

 AB jpirapy; 

A ,w;F I = mv 

            T S = mv3 

B f;F –T = mv1 – mu  

        0=m (V3+V1) –mu Cos  

Cos
u

VVV
2

131   

A        B 

m               m

  T V3 V1 

V2 

> < > 
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c+k; : xg;gkhd fg;gp Clhfr; nry;Yk; ,ioapd; Kidfspy; 2m, m  jpzpTs;s 

Jzpf;iffs; ,izf;fg;gl;Ls;sd. 2m jpzpT Muk;gj;jpd; xg;gkhd 

fpilNkirapy; Xa;tpYs;sJ m jpzpTs;s Jzpf;if h cauj;jpw;F 

caHj;jp Xa;tpypUe;J tplg;gLfpwJ 2m jpzpT VOk;Gk; Ntfj;ijf; 

fhz;f 

 

 

 

 

 

 

 

 

  Muk;gj;jpy;        ,Wf rw;WKd;dH  fzj;jhf;fj;jpd; NghJ   rw;Wg; gpd;dH 

 

ghU 22   

mv I  2   Ff;m  

         mv2  

gh

mumvm

2
3

1
                   

3

u
      v          

mu - 3mv  0               

  







  Ff;

 

gapw;rp 

1. A,B vd;w ,U Jzpf;iffs; ,Nyrhd ePsh ,ioahy; ,izf;fg;gl;Ls;sJ. 

jpzpTfs; KiwNa 2m,m MFk;. ,io ,Wf;fkhf cs;s NghJ ePl;ba AB cld; 

  Nfhzj;jpy; B ,w;F u Ntfk; toq;fg;gbd; B ,aq;Fk; Ntfj;ijAk; 

,ioapd; fzj;jhf;fj;ijAk; fzpf;f 

 

2. M jpzpTk; m jpzpTk; xg;gkhd fg;gp kPJ nry;Yk; ePsh ,ioahy; 

,izf;fg;gl;L m jpzpT Nkir kPJ Xa;tpYs;sJ. m jpzpT h cauj;jpw;F 

caHj;jp tpotplg;gLfpwJ. ,io ,Wfpr; rw;Wg; gpd; M jpzpT vOk;Gk; 

Ntfj;ijAk; ,ioapd; fzj;jhf;fj;ijAk; fhz;f. m tpotplg;gl;L 
g

h2

m-M

M
 

Neuj;jpd; gpd; njhFjp fz epiy Xa;tpw;F tUk; vdf; fhl;Lf. 

h 

2m 

u 

 

u 

 

T 

 

T 

V 
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3. xg;gkhd fg;gp Nkyhy; nry;Yk; ,Nyrhd ,ionahd;wpd; Kid B f;F 3m,m 

jpzpTs;s Jzpf;iffs; ,izf;fg;gl;L 3m Jzpf;if epyj;jpy; Xa;tpYs;sthW 

,io ,Wf;fkhapUf;f njhFjpAs;sJ. ,d;ndhU Jzpf;if h cauj;jpypUe;J> 

njhq;fpf; nfhz;bUf;Fk; m jpzpT kPJ tpOe;j NghJ NrHe;J ,aq;FfpwJ. 3m 

jpzpT vOk;Gk; cauj;ijf; fhz;f. 

 

2.5 Neub nkhj;jy; 

 ,U Nfhsq;fs; NkhJk; fzj;jpy; mtw;wpd; Ntfq;fs; nghJ nrq;Fj;jpd; 

jpirapy; ,Ug;gpd; mit Neubahf NkhJfpd;wd vdg;gLk;. 

 

epA+l;ldpd; gupNrhjid tpjp 

 ,U Nfhsq;fs; NkhJk; NghJ nghJ nrq;Fj;jpd; topNaAs;s gpupe;J nry;Yk; 

Ntfq;fspd; $l;Lj;njhiff;Fk;> mZFk; Ntfq;fspd; $l;Lj;njhiff;Fk; ,ilahd 

tpfpjk; khwpypahFk;. ,k;khwpyp kPsikTf; Fzfk; vdg;gLk;. ,J e My; Fwpf;fg;gLk;. 

o 1  e  0   

o e=0 vdpd; NkhJ nghUl;fs; kPs;jd;ikaw;wit vdg;gLk; 

o e=1 vdpd; G+uz kPs;jd;ikAila nghUl;fs; vdg;gLk; 

o G+uz kPs;jd;ikAila nkhj;jypd; NghJ rf;jp ,of;fg;gLtjpy;iy 

 

 

 

 

 

ce;jf; fhg;G tpjpg;gb 

 m1u1+m2u2 = m1v1+m2v2 1 

epA+l;ldpd; gupNrhjid tpjpg;gb 

 V2-V1 = e (u1-u2) 2 

 

Eg :-  ,U xj;j Nfhsq;fs; vjpnujpuhf KiwNa 6ms-1 , 2ms-1 Ntfq;fSld; 

NkhJfpd;wd. kPsikTf;Fzfk; 
4

1
vdpd; nkhj;jypd; gpd; Ntfq;fisf; fhz;f. 

  

 

 

 

m1 m2 

U2 U1 

  

V2 V1 

  

V V 

m m 

2 6 
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ce;jf; fhg;Gtpjp 

 mv+mu = m.b + (-2) 

 V+u =4   (1) 

 

epA+l;ldpd; gupNrhjidg;gb 

 V – u = )2(
4

1
b  

 V-U = 2  (2) 

 V = 3 

 U = 1 

 

Eg :- A,B vd;gd ,U xj;j Nfhsq;fs; xU epiyf;Fj;Jr; RtUf;F nrq;Fj;jhd xU 

NeHNfhl;by; xg;gkhd epyj;jpy; cs;sd. A MdJ U Ntfj;Jld; B ia 

NkhJkhW ,aq;fr; nra;ag;gLfpd;wJ. Kjy; nkhj;jypd; gpd; B Rtiu Nkhjp 

gpd;dijj;J kPz;Lk; A ia NkhJtjhy; B Xa;Tf;F nfhz;L tug;gLfpwJ. 

kPsikTf;Fzfk; 1 vdf; fhl;Lf. vy;yh re;jHg;gq;fspYk; kPsikTf;Fzfk; xNu 

msntdf; nfhs;f. 

 1k; nkhj;jy; 

 

 

 

 

  

 ce;jf; fhg;Gtpjp 

  mV1+mU1 = mu 

  V1 + U1 = U (1) 

 ep.g.tpjp 

  V1 – U1 = eU (2) 

  )1(
2

U
  1 eV   

  )1(
2

U
  1 eU   

 2k; nkhj;jy; 

  ep.gtpjp 

   V2 = eV1 

A B 

U 

U1 V1 

A B 

U1 V1 

V2 
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 3k; nkhj;jy; 

  ce;jf; fhg;Gtpjp 

   mU2 = mU1 – mV2 

   U2 = U1-V2 

  ep.gtpjp 

   -U2 = e(U1+V2) 

   V2-U1 = e(U1+V2) 

   V2 (1-e) = U1 (1+e) 

   eV1 (1-e) = U1 (1+e) 

   

1

)1)(1(
2

)1)(1(
2





e

ee
U

ee
U
e

 

 

gapw;rp 

1. ,U Nfhsq;fs; A,B ,y; A Xa;tpYs;sJ. B MdJ 2u Ntfj;Jld; A ia 

Neubahf NkhJfpwJ. kPsikTf;Fzfk;
2

1
 vdpDk; A d; jpzpT B ,d; 

miug;gq;fhfTk; ,Ug;gpd; nkhj;jypdhy; ,of;fg;gl;l rf;jpiaf; fhz;f. 

 

2. m,2m jpzpTs;s A,B vd;w ,U Nfhsq;fs; 12ms-1 ,9ms-1 Ntfq;fSld; 

vjpnujpuhf NkhJfpd;wd. G+uz kPs;jd;ikAila nkhj;jy; vdpd; Nkhjypd; gpd; 

Ntfq;fisf; fhz;f. 

 

3. 3m,m,2m jpzpTs;s A,B,C ,t;nthOq;fpy; NeHNfhl;bYs;sd. B ia Nehf;fp A 

MdJ U Ntfj;Jld; tPrg;gLfpwJ. A MdJ B ia Nkhjpa gpd; B MdJ C 

ia NkhJfpwJ. ve;j ,U Nfhzq;fSf;fpilahd kPsikTf;Fzfk; 
2

1
  vdpd;> C 

I NkhjpaTld; B Xa;tilAk; vdTk; NtW Nkhjy;fs; epfohJ vdTk; fhl;Lf. 

 

4. xg;gkhd fpilj;jiuapypUe;J h cauj;jpy; xU Jzpf;if gpbf;fg;gl;L 

tpotplg;gLfpwJ. kPsikTf;Fzfk; e Mf jiuia Nkhjpa gpd; vt;tsT 

cauj;jpw;F fpsk;Gk; vdTk; ,uz;lhk; nkhj;jypd; gpd; vt;Tauj;jpw;F vOk;Gk; 

vdTk; fhl;Lf. 

 

A B 

V2 

U2 0 

U1 
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5. A,B vd;gd ,U xj;j Nfhsq;fs;> fpilahf epiyg;gLj;jg;gl;Ls;s xg;gkhd 

Fohapd; tpl;lq;fspd; me;jq;fspYs;sd. A vd;gJ U Ntfj;Jld; tPrg;gLfpwJ. 

mJ B ia Nkhj vLf;Fk; Neuk; t vdpd; kPsikTf;Fzfk; 2 Mf 
2

2t
 Neuj;jpd; 

gpd; NkhJif epfOk; vdf; fhl;Lf. 

 

gytpdg; gapw;rpfs; 

1. rPuhd Ntfk; u cld; NeHNfhL topNa thd;ntspapy; gazpf;fpd;w (M+m) 

jpzpTs;s uhf;fl; xd;W jpBnud ntbj;J M,m vd;w jpzpTs;s ,U gFjpfshf 

Ntwhf;Ffpd;wd. ,t;tpU gFjpfSk; mNj NeHNfhl;bd; topNa xd;Wf;nfhd;W 

njhlHghf v Ntfj;jpy; Muk;g jpirapy; gazpf;Fnkdpd;> ntbj;j gpd;dH 

xt;nthU gFjpapdJk; Ntfj;ijAk; ntbf;Fk; NghJ xt;nthU gFjpapdhYk; 

kw;iwa gFjpf;F Vw;gl;l fzj;jhf;fpidAk; fhz;f. 

 

2. 2u Ntfj;jpy; fpilahf ,aq;Fk; m jpzpTs;s Jg;ghf;fpf; Fz;nlhd;W xg;gkhd 

fpilj;jsnkhd;wpd; kPJ RahjPdkhf ,aq;ff; $ba Xa;tpYs;s 50m jpzpitf; 

nfhz;l kuf;Fw;wpnahd;wpd; kPJ NkhJfpd;wJ 

1. Fz;L kuf;Fw;wpapDs; CLUtp kuf;Fw;wp rhHghf Xa;tilAk; vdpd; mjd; 

gpd; kuf;Fw;wpapd; Ntfj;ijf; fhz;f. 

2. Fz;L kuf;Fw;wpiaj; Jisj;Jf; nfhz;L u Ntfj;jpy; ntspNaWfpwJ vdpd; 

mjd; gpwF kuf;Fw;wpapd; Ntfj;ijf; fhz;f. 

 

3. fpilj;jsnkhd;wpy; gpd;dbf;f RahjPdKila 2000kg jpzpTs;s Jtf;F 

xd;wpypUe;J 25kg jpzpTs;s Fz;nlhd;W fpil Ntfj;jpy; nrYj;jg;gLfpd;wJ. 

8000N gUkDs;s khwh tpirnahd;wpd; %yk; Jtf;fpd; gpd;dbg;G 1.5 nrf;fdpy; 

epWj;jg;gLfpd;wJ. Jtf;fpd; Muk;g gpd;dbg;G Ntfj;ijf; fz;L> 

1. Jtf;F rhHghf 

2. G+kp rhHghf Fz;bd; Muk;g Ntfj;ijf; fhz;f 

 

4. epiyf;Fj;jhf epyj;jpd; kPJ mkpo;j;jg;gl;bUf;Fk; m jpzpTs;s Kisnahd;wpd; 

cr;rpapd; kPJ M jpzpTs;s Kis nrYj;jpnahd;W epiyf;Fj;jhf fPo; Nehf;fp 

v Ntfj;jpy; gLfpd;wJ. Kis nrYj;jp gpd;dijf;ftpy;iy. 

1. Kisepyj;jpy; mkpo Muk;gpf;Fk; Ntfj;ijf; fhz;f. 

2. Kis epyj;jpy; h Moj;jpw;F mkpOk; vdpd;> epyj;jpd; khwhj;jiltpir 

gmM )(
m)2h(M

vm
 

22




vdf; fhl;Lf. 
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5. xt;nthd;wpdJk; jpzpTfs; m MfTs;s A,B vd;Dk; ,U rkkhd Nfhsq;fs; 

KiwNa 2u,u Ntfj;jpy; xNu NeHNfhl;by; ,aq;fp xd;Nwhnlhd;W Nkhjp 

,izfpd;wd. nkhj;jYf;F Kd;dH mit 

1. xNu jpirapy; ,aq;fp 

2. vjpHj;jpirfspy; ,aq;fp 

,Ue;jpUg;gpd; nkhj;jypd; gpd;dH Nfhsq;fspd; nghJ Ntfj;ijAk; xt;nthU 

Nfhsj;jpdhYk; kw;iwajw;F nkhj;jy; fhuzkhf Vw;gl;l fzj;jhf;ifAk; 

fhz;f. 

 

6. 3ms-1 vd;w Ntfj;Jld; NeHNfhl;by; ,aq;Fk; 5kg jpzpTs;s Nfhsnkhd;W 

mNj NeHNfhl;bd; topNa 6ms-1 vd;w Ntfj;Jld; ,aq;Fk; 4kg jpzpTs;s 

Nfhsnkhd;wpdhy; Nkhjg;gLfpd;wJ. Nfhsq;fspw;fpilapyhd kPsikTf;Fzfk; 

2

1
 vdpd; > NkhJiff;Fr; rw;Wg; gpd;Nd Nfhsq;fspd; Ntfq;fisAk;> 

NkhJifapd; NghJ Nfhsq;fspw;fpilapyhd fzj;jhf;ifAk;> ,af;f rf;jp 

el;lj;ijAk; fhz;f. 

 

7. KiwNa 1kg, 2kg jpzpTs;s A,B vd;Dk; rpW xg;gkhd Nfhsq;fs; KiwNa 

12ms-1 , 9ms-1 vd;w Ntfq;fSld; vjpHj;jpirfspy; xNu NeHNfhl;by; ,aq;fp 

Neubahf NkhJfpd;wd. Nfhsq;fs; ,uz;Lk; G+uz kPsikTilad vdpd;  

1. epA+w;wdpd; kPsikT tpjpia gpuNahfpj;J 

2. epA+w;wdpd; kPsikT tpjpia gpuNahfpf;fhky; NkhJifapd; gpd; 

Nfhsq;fspd; Ntfq;fisf; fhz;f. 

 

8. 2m jpzpTila Nfhsk; A, fjp 2u cld; ,aq;fp mNj jpirapy; fjp u cld; 

,aq;Fk; m jpzpTila Nfhsk; B cld; NkhJfpwJ. gpd;dH Nfhsk; B MdJ 

epiyf;Fj;jhd xg;gkhd Rtnuhd;wpidr; nrq;Fj;jhf NkhJfpd;wJ. A ,w;Fk; B 

,w;FkpilNaahd kPsikTf;Fzfk; 
2

1
  MfTk; B ,w;Fk; RtUf;Fkpilapyhd 

kPsikTf;Fzk; 
4

3
  MfTkpUg;gpd; A ,w;Fk; B ,w;FkpilNa kPz;Lk; xU 

NkhJif eilngWk; vdf; fhl;Lf. 
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9. xt;nthd;Wk; 4m jpzpTila ,U rk Nfhsq;fs; B,C xg;gkhd fpil Nkir 

xd;wpd; kPJ Xa;tpYs;sd. m jpzpT B,C vd;gtw;wpd; MiuiaAk; cila 

Nfhsk; A MdJ B,C ,d; ikaq;fis ,izf;Fk; Nfhl;bd; topNa V 

Ntfj;Jld; ,aq;fp B cld; NkhJfpd;wJ. gpd;dH B Nfhsk; C cld; 

NkhJfpd;wJ. KjyhtJ NkhJifapdhy; A Xa;tilAnkdpd; A,B 

apw;fpilNaahd kPsikTf;Fzfk; 
4

1
  vdf; fhl;Lf. B,C apw;fpilapyhd 

kPsikTf;Fzfk; 
2

1
 vdpd; ,uz;lhtJ NkhJifapd; gpd; B,C ,d; Ntfq;fisf; 

fhz;f. ,U nkhj;jy;fspdhYk; ,of;fg;gl;l nkhj;j ,af;f rf;jp 
64

27mV
 

2

 vdf; 

fhl;Lf. 

 

10. rk MiuAk; m, m m, 2  jpzpTfisAk; nfhz;l %d;W Nfhsq;fs; A,B,C 

vd;gd fpilahd Neuhd jthspg;G (groove) xd;wpd; topNa ,aq;Ftjw;F 

RahjpdKilait. ,q;F  XH xUik. A apw;Fk; C apw;Fkpilapy; B cs;sJ. 

,e;j ,U Nfhsq;fSf;Fkpilapyhd NkhJif NeubahdJk; kPsikTf;Fzfk; e 

ck; MFk;. njhlf;fj;jpy; B ck; C ck; Xa;tpYs;sd. A MdJ jthspg;gpd; 

topNa u fjpAld; B I Nehf;fp vwpag;gLfpwJ. KjyhtJ nkhj;jypd; gpd; A,B 

,d; Ntfq;fs; KiwNa ,, u
I

eI
u

I

eI












 vdf; fhl;Lf. 

 

11. xg;gkhd fpilj;jsnkhd;wpd; kPJ V fjpAld; ,aq;Fk; m jpzpTila Nfhsk; 

A mNj MiuAk; m jpzpTKila Xa;tpYs;s Nfhsk; B cld; Neubahf 

NkhJfpwJ. Nfhsq;fSf;fpilapyhd kPsikTf;Fzfk; 
3

2
MFk;. nkhj;jypd; gpd; 

A ,dJk; B ,dJk; fjpfisf; fhz;f. gpd;dH Nfhsk; B epiyf;Fj;jhd 

Rtiur; nrq;Fj;jhf Nkhjpg;gpd;dbf;fpwJ. B apw;Fk; Rtupw;Fk; ,ilNaahd 

kPsikTf;Fzfk; 
3

2
MFk;. A apw;Fk; B apw;Fk; ,ilNa kPz;Lk; nkhj;jy; 

epfohnjdpd; 
6

19
  MFnkdf; fhl;Lf. 6 vdpd; A MdJ B I mbf;Fk; 

NghJ ,of;fg;gl;l ,af;frf;jp el;lk; 
2

5 2mV
vdf; fhl;Lf. 
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12. xg;gkhd fpilj;jiuapypUe;J h cauj;jpYs;s Jzpf;ifnahd;W Xa;tpypUe;J 

GtpaPHg;gpd; fPo; RahjPdkhf tpOfpd;wJ. Jzpf;iff;Fk; jiuf;Fkpilapyhd 

kPsikTf;Fzfk; e vdpd;> jiuia Nkhjpa gpd; Jzpf;if vt;tsT 

cauj;jpw;F NknyOk;Gk; vdf; fhz;f. 

Jzpf;if ,uz;lhtJ jlitAk; jiuia Nkhjpa gpd; vt;tsT cauj;jpw;F 

NknyOk;Gk;? 

xg;gkhd fpilj;jiuapypUe;J 50m cauj;jpypUe;J Xa;tpypUe;J xU 

Jzpf;if nkJthf tplg;gLfpd;wJ. jiuia Nkhjpa gpd; Jzpf;if 2m 

cauj;jpw;F NknyOk;gpaJ vdpd;> jiuf;Fk; Jzpf;iff;Fk; ,ilapYs;s 

kPsikTf;Fzfk; 
5

1
vdf; fhl;Lf. 

13. xg;gkhd fpilj;jiuapd; kPJ ,aq;Fk; xg;gkhd rpwpa Nfhsk; xg;gkhd 

epiyf;Fj;Jr; RtupypUe;J d J}uj;jpy; jiuapd; kPJ Xa;tpYs;s ,Nj Nghd;w 

rHtrkdhd Nfhsk; xd;Wld; NkhJfpd;wJ. nkhj;jyhdJ Nfhsq;fspd; 

ikakpiz Nfhl;bd; topNaAk;> RtUf;Fr; nrq;Fj;jhfTk; cs;sJ. rk;ge;jg;gl;l 

vy;yh nkhj;jy;fspYk; kPsikTf;Fzfk; e vdf; nfhz;L 

Nfhsq;fSf;fpilNaahd ,uz;lhtJ NkhJif RtupypUe;J 
)(

2
2

2

eI

de


 J}uj;jpy; 

epfOnkdf; fhl;Lf. 

 

14. epiyahd fpilj;jsj;jpw;F Nky; h cauj;jpYs;s Gs;sp xd;wpypUe;J Jzpf;if 

xd;W tpo tplg;gLfpwJ. jsj;jpw;Fk; Jzpf;iff;Fk; ,ilNaahd 

kPsikTf;Fzfk; e MFk;. Jzpf;if jsj;ij mbj;J XAk; tiu mJ fle;j 

nkhj;j J}uk; 
2

2

eI

eI




vdTk; > mjw;fhd Neuk; 

g

h

eI

eI 2




vdTk; fhl;Lf. 

 

15. m1,m2 jpzpTk; rk MiuAk; cila ,U Nfhsq;fs; Neubahf NkhJfpd;wd. xU 

Nfhsj;jpypUe;J kw;iwa Nfhsj;jpw;F khw;wg;gl;l ce;jk; 
21

21 )1(

mm

vemm




vdTk; 

nkhj;jypdhy; ,of;fg;gl;l ,af;frf;jp 
)(2

)1(

21

2

21

mm

evmm




vdTk; fhl;Lf. ,q;F v 

vd;gJ NkhJiff;F rw;WKd; Nfhsq;fspd; njhlHG NtfKk; e vd;gJ 

kPsikTf; FzfKk; MFk; 
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16. A(m), B(em) vDk; Jzpf;iffs; KiwNa u,eu cld; xNu jpirapy; nrd;W 

NkhJfpd;wd. ,q;F e kPsikTf;Fzfk; 

1. nkhj;jypd; rw;Wg;gpd; A ,d; fjp u(I-e+e2) vdTk; B ,d; fjp e ,y; 
jq;fpapuhJ vdTk; fhl;Lf. 

2. nkhj;jypd; rw;Wg;gpd; A ,d; fjp ,opthFkhW e ,idf; fhz;f. 

,t;tifapy; Nkhjypdhy; ,oe;j ,af;f rf;jp 
32

2mu
vdf; fhl;Lf. 

3. nkhj;jypdhy; B ,dhy; A ,d; kPJ cUthf;g;gl;l fzj;jhf;F 
25

6mu
 vdpd; 

e ,d; rhj;jpakhd ngWkhdq;fisf; fhz;f. 

 

17. jpzpT m I cila xU rpwpa xg;gkhd Nfhsk; A MdJ xg;gkhd fpil 

Nkir xd;wpd; kPJ Ntfk; u cld; ,aq;fp Nkir kPJ Xa;tpy; ,Uf;Fk; xj;j 

gUkidAk; jpzpT 2m IAk; cila NtnwhU rpwpa xg;gkhd Nfhsk; B Ald; 

Neubahf NkhJfpd;wJ. kPsikTf;Fzfk; e MFk;. 

1. B ngw;w Ntfk; 
3

)1(
u

e vdf; fhl;b> Nfhsq;fSf;fpilNa cs;s fzj;jhf;F 

J iaf; fhz;f 

2. nkhj;jy; fhuzkhf ,af;fg;ghl;Lr; rf;jpapy; cs;s ,og;ig ue
J

E )1(
2

  

tbtj;jpy; vLj;Jiuf;f. 

3. nkhj;jy; fhuzkhf A apd; ,af;fjpir Gwkhw;wg;gLnkdpd; 
2

1
e vdTk; 

2

4

1
muE    vdTk; fhl;Lf. 

 

18. rk Miufis cila A,B vd;Dk; ,U xg;gkhd Nfhsq;fs; Neubahf 

NkhJkhW xg;gkhd fpilNkir xd;wpd; kPJ vjpHj;jpirfspy; ,aq;Ffpd;wd. 

mtw;wpd; jpzpTfs; KiwNa 2m, 3m ck; mtw;wpd; fjpfs; KiwNa 7u, 3u 

ck; MFk;. Nfhsq;fSf;fpilNa cs;s kPsikTf;Fzfk; e MFk;. 

NkhJifapd; fzj;jhf;F gUkd; 12mu(I+e) I cilanjdf; fhl;Lf. 

nkhj;jy; fhuzkhf rpwpa Nfhsk; A Xa;Tf;F tUnkdpd; e apd; ngWkhdj;ijj; 

Jzpe;J > mg;NghJ njhFjpapd; njhlf;f ,af;fg;ghl;Lr; rf;jpapy; 

15

1
vQ;rpapUf;Fnkdf; fhl;Lf. 
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19. xU Jzpf;if ,U xg;gkhd epiyf;Fj;Jr; RtHfspw;fpilNa xU Rtupd; 

mbg;gFjpapypUe;J kw;iwa Rtiu Nehf;fp fpilAld; XH Nfhzk; mikf;f 

vwpag;gLfpd;wJ. ,J RtHfspw;fpilNa khwp khwp %d;W Kiw Nkhjy;fis 

epfo;j;jpa gpd; vwpaw; Gs;spf;Fj; jpUk;Gfpd;wJ. ,Wjp (%d;whtJ) Nkhjy; 

Rtupy; fpilj;jpirapy; epfOk; vdpd;> e3+e2+e=1 vdf; fhl;Lf. ,q;F xt;nthU 

Rtupw;Fk; Jzpf;iff;Fk; ,ilNaahd kPsikTf;Fzfk; e MFk; 

 

20. A,B vd;Dk; xNu MiuAila ,uz;L rpW Nfhsq;fs; epiyg;gLj;jg;gl;l tl;l 

tbthd fpilahd xg;gkhd Fohnahd;wpDs; tl;lj;jpd; tpl;lj;jpd; me;jq;fspy; 

fhzg;gLfpd;wd. A vd;gJ Fwpg;gpl;l Ntfj;Jld; vwpag;gLfpd;wJ. mJ B ia 

NkhJtjw;F vLf;Fk; Neuk; t vdpd;> Nfhsq;fSf;fpilapyhd kPsikTf;Fzfk; 

e MftpUf;f 
e

t2
vd;w Neuj;jpd; gpd; ,uz;lhk; NkhJif epfOk; vdf; fhl;Lf. 

 

21. xU epiyj;j xg;gkhd fg;gpf;F Nkyhfr; nry;fpd;w kPs;jd;ikapd;wpa ,Nyrhd 

,io xd;wpdhy; 3m,m vd;Dk; ,U jpzpTfs; njhLf;fg;gl;Ls;sd. ngupa jpzpT 

jiu kPJk; rpwpa jpzpT RahjPdkhfj; njhq;fpf; nfhz;Lk; ,io ,Wf;fkhfTk; 

fg;gpAld; njhLifAwhj ,iog;gFjpfs; epiyf;Fj;jhfTk; ,Uf;fj; njhFjp 

Xa;tpy; cs;sJ. Xa;tpypUe;J cauk; h ,D}lhf epiyf;Fj;jhf tpOk; xU 

%d;whk; jpzpT m MdJ rpwpa jpzptpy; Nkhjp mjDld; xl;bf; nfhs;fpd;wJ. 

,jdhy; KOj;njhFjpAk; fjp v cld; ,aq;FkhW FYf;fg;gLfpwJ. v apd; 

ngWkhdj;ijf; fz;L> 

1. ,ioapy; cz;lhf;fg;gLk; fzj;jhf;F mu
5

3
vdf; fhl;Lf. ,q;F ghu 2  

2. FYf;fk; Vw;gLk; fzj;jpypUe;J Neuk; 
g

u
,w;Fg; gpd;dH ngupa jpzpT 

5

h
 

vd;Dk; caHe;j gl;r cauj;jpw;F vOfpd;wnjdf; fhl;Lf. 

 

22. xU rpwpa xg;gkhd Jzpf;if A Ak; jpzpT m I cila xU rpwpa xg;gkhd 

kPs;jd;ikj; Jzpf;if B Ak; ePsk; l I cila xU kPs;jd;ikapd;wpa 

,ioapd; ,U EdpfSlDk; ,izf;fg;gl;L> XH xg;gkhd fpilj;jsj;jpd; kPJ 

Xa;tpy; ,Uf;fpd;wd. ,g;NghJ ,io ,Wf;fkhf ,Uf;fj; njhFjp jpir AB 

apNy fjp u cld; ,aq;Ffpd;wJ. rpwpJ Neuj;Jf;Fg; gpd;dH Jzpf;if B MdJ 

jsj;jpd; kPJ Xa;tpy; ,Uf;Fk; jpzpT M I cila xU rpwpa xg;gkhd 
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kPs;jd;ikj; Jzpf;if C cld; NkhJfpd;wJ. Jzpf;if B apw;Fk; Jzpf;if C 

apw;FkpilNa cs;s kPsikTf;Fzfk; e vdpd;> Jzpf;if C cld; Nkhjpa 

gpd;dH Jzpf;if B MdJ u
Mm

eMm




cld; ,aq;Ffpd;wJ vdTk; B apw;Fk; C 

apw;FkpilNa NkhJif Vw;gLk; fzj;jpypUe;J 
ueM

Mm

)1(

)(



 
 ,w;Fg; gpd;dH 

Jzpf;if A MdJ Jzpf;if B cld; NkhJfpd;wJ vdTk; fhl;Lf. 

 

23. A,B vd;gd ,uz;L mOj;jkhd rk MiuAk; m,4m jpzpTila Nfhsq;fshFk;. 

mit xg;gkhd fpil Nkirapy; itf;fg;gl;L ,aq;Ffpd;wd. A vd;gJ u 

Ntfj;JlDk; B vd;gJ A ,d; jpirapy; u vDk; Ntfj;Jld; ,aq;Ffpd;wJ. 

,q;F 10    Neub nkhj;jypdhy; A Xa;Tf;Ff; nfhz;L tug;gbd; 

kPsikTf;Fzfk; 
)1(4

14








e  vd epWTf. 

8

3
 vdf; fhl;Lf. nkhj;jypdhy; 25% ,af;frf;jp ,of;fg;gl;lhy; 

2

)26( 
e   vd epWTf. 

24. ,Nyrhd ePsh ,ionahd;W xU xg;gkhd fg;gp kPJ nrd;W Kidfspy; 4m, 3m 

jpzpTfisf; fhTfpd;wJ. Jzpf;iffs; xU epiyf;Fj;Jj; jsj;jpy; 

,aq;Ffpd;wd. xt;nthU Jzpf;iff;Fk; ,af;fr; rkd;ghLfisr; vOjp 

mjpypUe;J Jzpf;iffspd; MHKLfiyAk; ,ioapd; ,OitiaAk; fhz;f. 

3m jpzpT Nky;Nehf;fp v Ntfj;Jld; ,aq;fpf; nfhz;bUf;Fk; NghJ A vDk; 

Gs;spapy; Xa;tpYs;s 2m jpzpit ,izj;Jf; nfhs;fpd;wJ. gpd;tUtdtw;iwf; 

fhz;f. 

1. NrHj;jpj; jpzpTld; NrHe;j njhFjpapd; Muk;g Ntfk; 

2. 2m jpzpit ,izf;Fk; NghJ Vw;gLk; fzj;jhf;F ,Oit 

3. NrHj;jpj; jpzpT A apw;F Nky;  vOk;Gk; cauk; 

 

25. A,B vd;gd epyj;jpd; kPJ cs;s ,U Gs;spfshFk;. jpzpT m cila xU 

Jzpf;if P MdJ fpilf;NfhL AB apD}lhfr; nry;fpd;w epiyf;Fj;Jj;jsj;jpy; 

AB cld; Nfhzk; )
2

0(


   ,y; rha;e;jpUf;FkhW Ntfk; u(>0) cld; Gs;sp 

A apypUe;J vwpag;gLfpd;wJ mNj Neuj;jpy; jpzpT m I cila XH ,uz;lhk; 

Jzpf;if Q MdJ mNj epiyf;Fj;Jj;jsj;jpy; BA cld; Nfhzk;   
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)
2

0(


   ,y; rha;e;jpUf;FkhW Gs;sp B apypUe;J Ntfk; v(>0) cld; 

vwpag;gLfpd;wJ. ,U Jzpf;iffSk; eL thd;ntspapy; NkhJnkdpd; 

 sinsin vu   vdTk; ,U Jzpf;iffSk; NkhJk; tiuf;Fk; mtw;wpd; 

epiyf;Fj;J Ntff;$Wfs; rkkhf ,Uf;Fk; vdTk; fhl;Lf. 

NkhJtjw;F rw;W Kd;dH Jzpf;if P fpilahf ,aq;Fnkdpd; > mNj fzj;jpy; 

Jzpf;if Q Tk; fpilahf ,aq;Fk; vd;gij ca;j;jwpf. Gs;sp A apw;Fk; Gs;sp 

B apw;Fk; cs;s J}uk; 
g

u 2sin2

 MfTk; Nkhjpa gpd;dH Jzpf;iffs; 

,ize;Jk; ,Ug;gpd;> 

1.  coscos vu  vdTk; 

2. NrHj;jpj; Jzpf;if Ntfk; 



cos

1

1
u











 cld; fpilahf ,aq;fj; 

njhlq;Ffpd;wJ vdTk; 

3. NrHj;jpj; Jzpf;if epyj;jpy; A apypUe;J J}uk; 
g

u

)1(

2sin2






 ,y; tpOk; vdTk; 

fhl;Lf. 

Jzpf;if Q tpd; jpzpT Jzpf;if P apd; jpzpTld; xg;gplg;gLk; NghJ 

Gwf;fzpf;fj;jf;fJ vdpd;> NrHj;jpj; Jzpf;if epyj;jpNy B apy; tpOk; 

vdTk;> kWrhH Jzpf;if P apd; jpzpT Jzpf;if Q tpd; jpzpTld; 

xg;gplg;gLk; NghJ Gwf;fzpf;fj;jf;fJ vdpd;> NrHj;jpj;Jzpf;if epyj;jpNy A 

apy; tpOk; vdTk; fhl;Lf. 

Jzpf;if P apdJk; Jzpf;if Q tpdJk; jpzpTfs; rknkdpd; NrHj;jpj; 

Jzpf;if epyj;jpNy vg;Gs;spapNy tpOk;? ckJ tpilia epahag;gLj;Jf. 

 

26. M jpzpTs;s A vDk; Nfhsk; XH epiyf;Fj;Jr; RtupypUe;J a J}uj;jpYs;sJ. 

,jid u Ntfj;Jld; Rtupw;F nrq;Fj;jhf Rtiu Nehf;fp ,aq;Fk; m jpzpT 

Nkhjp ,j;jpzpT Xa;tilfpd;wJ vdpd;> m,M ,w;fpilNaahd kPsikTf;Fzfk; 

M

m
e   vdf; fhl;Lf. 

M jpzpT RtUld; Nkhjp kPSk; fzj;jpy; m MdJ M ,id Nehf;fp u 

Ntfj;Jld; jl;b tplg;gbd; m,M ,w;fpilNaahd Kjy; nkhj;jypw;Fk; ,uz;lhk; 

nkhj;jypw;Fk; ,ilg;gl;l Neu ,ilntsp 












)1(

1
2

2

ee

ee

u

a
 vdf; fhl;Lf. 
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,jpypUe;J m=M Mf ,Uf;Fnkdpd; ,e;Neu ,ilntsp 
u

a

2

3
 vd ca;j;jwpf 

 

27. A,B vd;w ,U Jzpf;iffSk; ,Nyrhd ePsh ,ioapdhy; ,izf;fg;gl;L ,io 

,Wf;fkhf ,Uf;FkhW xg;gkhd fpilj;jsnkhd;wpy; Xa;thf ,Uf;fpd;wJ. AB  

cld;  $Hq;Nfhzj;ij Mf;Fk; jpirapy;> ,io ,y;yhjpUg;gpd; u Ntfj;ijg; 

ngw;Wf; nfhLf;f KbAkhd fpil fzj;jhf;F xd;W Jzpf;if B ,w;Fg; 

gpuNahfpf;fg;gLfpd;wJ. Jzpf;if B ,aq;f Muk;gpf;Fk; Ntfj;jpd; gUkidAk; 

jpiriaAk; ,ioapy; Vw;gLk; fzj;jhf;ifAk; fhz;f. Jzpf;iffspdJ 

jpzpTfs; 2m, m MFk; 

 

28. ,Nyrhd ePl;l Kbahj ,io xd;W XH xg;gkhd epiyj;j fg;gpf;F Nkyhfr; 

nry;fpd;wJ. ,ioapd; xU Edpapy; jpzpT M I cila xU thspAk; kw;iwa 

Edpapy; rk jpzpTs;s XH vjpHepiwAk; (Counterpoise) ,izf;fg;gl;Ls;sd. 

jpzpT m I cila rpwpa ge;J xd;W thspapd; fpil mbapy; Ntfk; u cld; 

mbf;FkhW epiyf;Fj;jhfg; Nghlg;gLfpd;wJ.e vd;gJ kPsikTf;Fzfnkdpd; 

thspNtfk; 
mM

uem





2

)1(
 cld; ,aq;fj; njhlq;Ffpd;wnjdf; fhl;b> ,ioapy; 

cs;s fzj;jhf;fj;ijf; fhz;f. 

mj;NjhL ge;jpdJk; thspapdJk; Kjy; nkhj;jYf;Fk; ,uz;lhk; 

nkhj;jYf;FkpilNa cs;s Neuj;ijAk; fhz;f. 

 

29. a ePskhd ,U ,iofspd; ,UKidfs; Gs;sp O ,w;F fl;lg;gl;Ls;sd. kW 

Kidfs; km,m (k>1) jpzpTila Jzpf;iffs; A,B ,izf;fg;gl;L mit 

AOB xNu fpil kl;lj;jpy; ,Uf;ff;$bathWk; AOB=2a MFkhWk; Jzpf;iffs; 

gpbf;fg;gl;L nkJthf tplg;gLfpd;wd. njhlUk; ,af;fj;jpy; A,B ,d; nkhj;jypd; 

NghJ A ,d; Ntfk; Gwkhw;wk; nra;ag;gLfpd;wJ vdf; fhl;Lf. 

(A,B ,w;F ,ilNa kPs;jd;ikf; Fzfk; k vdf; nfhs;f) nkhj;jypd; NghJ 

,of;fg;gLk; ,af;frf;jp mga vdpd; k If; fhz;f 

 

30. m,2m vd;Dk; jpzpTfis cila ,U rpwpa xg;gkhd Nfhsq;fs; 2a ePsKs;s 

XH ,Nyrhd ePl;l Kbahj ,ioapdhy; njhLf;fg;gl;Ls;sd. ,ioapd; eLg;Gs;sp 

xU epiyj;j ePskhd fpil Mzpapy; epiyg;gLj;jg;gl;L> ,ioapd; ,U 

gFjpfSk; ,Wf;fkhf ,Uf;FkhW ,U Nfhsq;fSk; 2a ,ilj;J}uj;jpy; 

itj;jpUf;fg;gLfpd;wd. ,g;NghJ ,U Nfhsq;fSk; Xa;tpypUe;J xNu Ntisapy; 
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tpLtpf;fg;gLfpd;wd. Kjyhk; nkhj;jypd; tpisthfg; ghuq;$ba Nfhsk; 

Xa;tpw;F tUnkdj; jug;gl;bUg;gpd;> kPsikTf;Fzfj;ijf; fhz;f. NkYk; 

1. ,uz;lhk; nkhj;jypd; tpisthf ,Nyrhd Nfhsk; Xa;tpw;F tUfpd;wJ 

vdTk; 

2. nkhj;jw; Gs;sp ,Uf;Fk; kl;lj;jpy; mOj;j rf;jp G+r;rpankdpd;> ,uz;lhk; 

nkhj;jYf;Fk; %d;whk; nkhj;jYf;FkpilNa njhFjpapd; nkhj;j nghwpKiwr; 

rf;jp mga
2

1
 vdTk; fhl;Lf. 

 

31. M jpzpnthd;W kPs;jd;ikaw;w Nkirnahd;wpd; kPJ Xa;tpy; cs;sJ. xU Kid 

mjw;F ,izf;fg;gl;Ls;s ePsh ,ionahd;W epiyahd xg;gkhd fg;gpnahd;wpd; 

kPJ nrd;W mjd; kw;iwa Kid m(<M) jpzpnthd;Wld; ,izf;fg;gl;L me;j 

,uz;lhtJ jpzpT Nkirf;F NkNy njhq;fpathW cs;sJ. M jpzpT Nkir 

kPJ mjDld; ,izf;fg;gl;l ,ioAk; epiyf;Fj;jhf ,Uf;FkhW cs;sJ. 

jpzpT m I mJ cs;s epiyf;Fj;Jf; NfhL topNa h cauj;jpw;F NkYaHj;jp 

fPNo tplg;gLfpd;wJ. ,io ,Wf;fkhdTld; M jpzpT Nky; vOk;Gk; Ntfj;ijAk; 

,ioapd; fzj;jhf;ifAk; fhz;f. m tplg;gl;L 
g

h

mM

M 2


Neuj;jpw;Fg; gpwF 

njhFjp fzepiy Xa;tpw;F tUnkdf; fhl;Lf. 

 

32. KiwNa a,b,c vd;Dk; jpzpTfisAk; rk MiufisAk; nfhz;l A,B,C vd;Dk; 

%d;W rpwpa xg;gkhd Nfhsq;fs; XH xg;gkhd fpil Nkir kPJ mtw;wpd; 

ikaq;fs; xU NeHNfhl;bd; kPJ ,Uf;FkhW mNj tupirapy; NtWNtwhff; 

itf;fg;gl;bUf;fpd;wd. Nfhsk; A MdJ Nfhsk; B ia Nkhjf;$bathW 

mtw;wpd; ikaf;NfhL topNa Ntfk; u cld; vwpg;gLk; NghJ Nfhsk; B MdJ 

Ntfk; C cld; NkhJfpd;wJ. xt;nthU Nrhbf; Nfhsq;fSf;Fkhd kPsikTf; 

Fzfk; e MFk;. C MdJ Ntfk; 






















b

c
1 1

)1( 2

a

b

ue
 cld; tpyfp ,aq;Fnkdf; 

fhl;Lf. 

NkYk; A ck; B ck; KiwNa Kjyhk; nkhj;jYf;Fg; gpd;Gk; ,uz;lhk; 

nkhj;jYf;Fg; gpd;Gk; Xa;Tf;Ff; nfhz;L tug;gLfpd;wnjdj; jug;gbd;> tpfpjk; 

a:b:c If; fz;L njhFjpapy; vQ;rpapUf;Fk; ,af;fg;ghl;Lr;rf;jpiaj; njhlf;f 

,af;fg;ghl;Lr;rf;jpapd; xU gpd;dkhf vLj;Jiuf;f. 
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33. ePsk; l I cila vspa Cry; xd;W mjd; Fz;L xU fpilj;jiuf;F NkNy 

cauk; 2l ,y; ,Uf;f Xa;tpNy njhq;Ffpd;wJ. Fz;bd; jpzptpw;Fr; rkkhd 

jpzpTfs; xU Jzpf;if Fz;by; fpilahf;fg;gl;L> gpd;dH ,ioapd; njhlf;ff; 

Nfhl;bypUe;J fpilj;J}uk; 
2


 Mf ,Uf;Fk; xU Gs;spapy; jiuia milfpd;wJ. 

,io fzepiyapy; Xa;tpw;F tUKd;ghf xU $Hq;Nfhzk;  tpD}lhfj; 

jpUk;Gnkdpd;> ,U Jzpf;iffspw;FkpilNa cs;s kPsikTf;Fzfk; 

1
2

sin8

1
2

sin8









 

vdf; fhl;Lf. 

 

34.    

 

 

 

 

 

m1,m2 jpzpTk; rk MiuAk; nfhz;l A,B vd;Dk; ,uz;L xg;gkhd ge;Jfs; 

xg;gkhd fpilNkirnahd;wpd; kPJ xNu NeHNfhl;by; ,aq;Ffpd;wd. ,uz;L 

ge;JfSk; xNu fjp u cld; xd;iwnahd;W mZFtij NkYs;s glk; 

fhl;Lfpd;wJ. Neub NkhJifapd; gpd; xt;nthU ge;Jk; mtw;wpd; njhlf;fj; 

jpirf;F vjpHj;jpirapy; ,aq;FtNjhL m1 ,d; fjp 
2

u
ck; MFk;. 

NkhJiff;Fg; gpd; B apd; fjp v MdJ u
m

m










1

2

3

2

1 vdTk; ,jpypUe;J 

3

2

2

1 
m

m
 vdTk; fhl;Lf. 

A apw;Fk; B apw;FkpilapYs;s kPsikTf; Fzfk; e vdpd; 
2

3u
v  vdTk; 

,jpypUe;J 
3

5

2

1 
m

m
vdTk; fhl;Lf. 

m1 
m2 

B A 

u u 


