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vspik ,ir ,af;fk; 

1. ,aw;if ePsk; 𝑙 [ cila xh; ,Nyrhd kPs;jd;ik ,ioapd; xU EdpAld; jpzpT 

𝑚 [ cila xU Jzpf;if 𝑃 ,izf;fg;gl;Ls;sJ ,ioapd; kw;iwa Edp xU 

fpil epyj;jpypUe;J cauk; 4𝑙 ,y; ,Uf;Fk; xU epiyj;j Gs;sp 𝑂 cld; 

,izf;fg;gl;Ls;sJ Jzpf;if𝑃 ehg;gj;jpy; njhq;Fk;NghJ ,ioapd; ePl;rp 𝑙 MFk;;. 

kPs;jd;ik kl;L  𝑚𝑔 vdf;fhl;Lf. 

 

2. jpzpT 𝑚 [ cila xU Jzpf;if 𝑝 MdJ ,aw;if ePsk; 𝑙  [Ak; kPs;jd;ik 

kl;L 4𝑚𝑔 [Ak; cila xU kPs;jd;ik,io 𝐴𝐵 apd; Edp 𝐴 cld; 

,idf;fg;gl;bUf;Fk; mNjNtis Edp 𝐵  MdJ jiuapypUe;J 2𝑙 ,Yk; $ba 

cauj;jpy; ,Uf;Fk; xU epiyj;j Gs;spAld; ,izf;fg;gl;Ls;sJ. Jdpf;if 

𝑃 MdJ 𝐵 apNy xa;tpy; itf;fg;gl;L xa;tpypUe;J tpLtpf;fg;gLfpd;wJ. rf;jpf; 

fhg;Gf; Nfhl;ghl;bid gad;gLj;jp>  

• ,ioapd; cah; ePsk; 2𝑙  vdf; fhl;b > 

• ,io kl;Lkl;lhf <h;f;fg;gl;bUf;Fk; NghJ 𝑃 apd; Ntfj;ij fhz;f.  

• Neuk; 𝑡 apy; ,ioapd; ePsk; 𝑥(> 𝑙)vdf; nfhs;Nthk;. 𝑃 apd; Ntfk; 𝑥  ̇ [j; 

Jzptjw;fhd rkd;ghl;bid vOJf.  

,r; rkd;ghl;bypUe;J �̈� +
4𝑔 

𝑙
𝑦 = 0; 𝑦 ≥ −

𝑙

4
 

Vd;Dk; tbtj;jpy; cs;s rkd;ghL fpilf;fpwnjdf; fhl;Lf. ,q;Nf 𝑦 = 𝑥 −

5𝑙

4
 ; 𝑦 apw;fhf 𝑦 = 𝐴 cos 𝑤𝑡 + B sin 𝑤𝑡 tbtj;jpy; cs;s xU jPh;itf; fUj;jpw; 

nfhz;L 𝐴, 𝐵, 𝑤 Mfpa khwpypfis fhz;f. ,jpypUe;J  

• 𝑦 apd; cah; ngWkhdj;ij Jzpe;J mjd; %yk; ,ioapd; cah; ePsj;ijg; ngWf.  

• 𝑃 apd; mjpAah; fjpia fhz;f.  

 

3. ,aw;if ePsk; 𝑙  cila ,Nyrhf kPs;jd;ik ,io xd;wpd; Edp xd;W ghTifapNy 

(rPypq;fpNy) xUGs;sp 𝑜 cld; njhLf;fg;gl;Ls;sJ tisak; Gs;sp 𝑂 tpNy xa;tpy; 

itj;jpUf;fg;gLk; NghJ ,ioapd; kw;iwa EdpAld; ,izf;fg;gl;Ls;s jpzpT 𝑀  
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cila xU Jzpf;if ehg;gj;jpy; (rkepiyapy;) njhq;ftplg;gl;Ls;sJ ,ioapd; 

kPs;jd;ik kl;L 2𝑀𝑔 vdpd; ehg;gjhdj;jpy; ,ioapd; ePl;rp 
𝑙

2
 vdf; fhl;Lf.  

,g;NghJ 𝑂 tpNy xa;tpypUe;J tpLtpf;fg;gLk; tisak; ,io topNa <h;gpd; fPo; 

epiyf;Fj;jhff; fPo;Kfkha; tOf;fp cld; Nkhjp xd;wpidfpd;wJ tisaj;ijAk; 

Jzpf;ifiaAk; nfhz;l Nrh;j;jpg; nghUs; Ntfk; 
𝑚

𝑚+𝑀
√3𝑔𝑙 cld; epiyf;Fj;jhff; 

fPo;Kfkha; ,aq;fj; njhlq;Fnkdf; fhl;Lf. ,ioapd; ePl;rp 𝑥 Mf ,Uf;Fk; NghJ 

Nrh;j;jpg; nghUSf;fhd ,af;fr; rkd;ghl;bid vOjp Nrh;j;jp nghUs; kPbwd; 

√
2𝑀𝑔

(𝑀+𝑚)𝑙
  cld; vspa ,ir ,af;fj;ij Mw;Wfpd;wnjdf;fhl;Lf. 

  

4. ,aw;if ePsk; 𝑙 [f; nfhz;l ,Nyrhd kPs;jd;ik ,io xd;wpd; xU Edp xU 

epiyj;j Gs;spAld; ,izf;fgl;bUf;Fk; mNj Ntis kw;iwa EdpapypUe;J jpzpT 

𝑚 [ cila Jzpf;if 𝑝 ehg;gjpy; (rkepiyapy;) njhq;Ffpd;wJ epiyf;Fj;J ehg;gj; 

jhdj;jpy; ,ioapy; cs;s ePl;rp 𝑐 MFk; ,ioapd; kPs;jd;ikkl;il fhz;f. Jzpf;if 

𝑝 ehg;gj;jpNy xa;tpy; ,Uf;Fk; NghJ rk jpzpTs;s NtNwhU Jzpf;if 𝑄 MdJ 

𝑝 apw;F epiyf;Fj;jhf NkNy xh;cauk; 𝑐 apy; xa;tpypUe;J tpOe;J 𝑝  cld; Nkhjp 

,izfpd;wJ nkhj;jYf;Fg; gpd;dh; Neu;k; 𝑡 apy; ,ioapy; cs;s ePl;rp 𝑥 MdJ 

rkd;ghL �̈� + 𝜔2(𝑥 − 2𝑐) = 0 [j; jpUg;jpahf;Ffpd;wnjdf; fhl;Lf. ,q;Nf 𝜔2 =
𝑔

2𝑐
 Mf 

,Uf;FkhW cs;s 𝑎, 𝑏 khwpypfisf; fhz;f. 𝑡 =
3𝜋√

2𝑐

𝑔

4
 fzepiy xa;Tf;F 

tUfpd;wnjdf; fhl;b ,f;fzj;jpy; ,ioapy; cs;s ePl;rpiaf; fhz;f.  

 

5. ,aw;if ePsk; 𝑙 [Ak; kl;L 𝑚𝑔 iaAk; cila kPs;jd;ik ,io xd;W xh; xg;gkhd 

fpilNkir kPJ mjd; xU tpspk;gpypUe;J J}uk; 2𝑙 ,y; cs;s xU epiyj;j Gs;sp 

𝑜 cld; ,izf;fg;gl;Ls;sJ jpzpT 𝑚 [ cila xU Jzpf;if 𝑝 cld; ,ioapd; 

kw;iwa Edp ,izf;fg;gl;Ls;sJ ePsk; 𝑙 [ cila ,Nyrhd kPs;jd;ikapd;wpa 

,ionahd;W Jzpf;if 𝑝 iaj; jpzpT 𝑚 [ cila xh; ,uz;lhk; Jzpf;if 𝑄 Tld; 

njhLf;fpd;wJ njhlf;fj;jpNy 𝑃𝑂 = 𝑃𝑄 = 𝑙 Mf ,Uf;Fk; NghJ Jzpf;if𝑄 ahdJ 

Nkirapd; tpspk;Gf;F md;ikapy; itf;fg;gl;L mjd; kPJ njhFjp xa;tpypUe;J 

,aq;fj; njhlq;FkhW nkJthf js;sg;gLfpd;wJ Neuk; 𝑡 apy; 𝑜𝑝 = 𝑙 + 𝑥 MFk; 

mj;NjhL Jzpf;if 𝑝 ahdJ NkirkPJ jq;fpapUf;Fk; mNj Ntis Jzpf;if 

𝑄 MdJ Nkirapd; kl;lj;Jf;F fPNo Mok; 𝑥 ,y; cs;sJ ngwpKiwr; rf;jpf; fhg;Gf; 
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Nfhl;ghl;ilg; gad;gLj;jp my;yJ NtWtpjkhf �̇�2 = 𝜔2(𝑙2 − (𝑙 − 𝑥2)2)vdf; fhl;Lf 

,q;F 𝜔2 =
𝑔

2𝑙
 𝑝apy; cz;lhFk; vspa ,ir ,af;fj;jpd; ikaj;ijAk; tPr;irAk; 

fhz;f.  

 

fzk; 𝑡 = 𝜋√
𝑙

2𝑔
 ,y; MdJ Nkirapd; tpspk;ig milfpdwnjdf; fhl;b  

,f;fzj;jpy; mjd; fjpia fhz;f.  

 

6. ,aw;if ePsk; 𝑙 [ cila xh; ,Nyrhd kPs;jd;ik ,ioapd; xU EdpahdJ xU 

epiyj;j Gs;sp 𝑜 tpy; epiyg;gLj;jg;gl;bUf;Fk; mNjNtis ,ioapd; kw;iwa Edp 

jpzpT 𝑚 [ cila xU Jzpf;ifAld; ,izf;fg;gl;Ls;sJ Jzpf;if ehg;gj;jpy; 

njhq;Fk; NghJ ,ioapd; ePsk; 
3𝑙

2
 MFk; ,ioapd; kPs;jd;ik kl;ilf; fhz;f.   

,g;NghJ Jzpf;if mjd; ehg;gj;jhdj;jpypUe;J J}uk; 𝑎 apw;F epiyf;Fj;jhff; fPo; 

Nehf;fp ,Of;fg;gl;L mt;tplj;jpy; Xa;tpypUe;J tpLtpf;fg;gLfpd;wJ Neuk; 𝑡 apy; 

ehg;gj; jhdj;jpypUe;J fPo; Nehf;fp msf;fg;gl;l Jzpf;ifapd; ,lg;ngah;r;rp 𝑥 ahFk; 

,io ,Wf;fkhf ,Uf;Fk; tiuf;Fk; �̈� + 𝜔2𝑥 = 0 vdf; fhl;Lf. ,q;F 𝜔2 =
2𝑔

𝑙
  

𝑎 <
𝑙

2
  Mf ,Uf;Fk; re;jh;g;gj;jpy; eilngWk; ,af;fj;jpd; Mth;j;jdj;ijAk; 

tPr;rj;ijAk; fhz;f. 

𝑎 =
𝑙

2
+ 𝑏, (𝑏 > 0)Mf ,Uf;Fk; re;jh;g;gj;jpy; ,io Kjypy; jsh;tjw;f;F vLf;Fk; 

Neuk; √
𝑙

2𝑔
[𝜋 − cos−1 𝑙

𝑙+2𝑏
]vdf; fhl;Lf.  

rkd;ghL �̈� + 𝜔2𝑥 = 0 ,d; jPh;T 𝑥 = 𝐴 cos 𝜔𝑡 + 𝐵 sin 𝜔𝑡 vdf; nfhs;syhk; 

,q;F𝐴, 𝐵  Mfpad Jzpag;gl Ntz;ba ,U khwpypfshFk;.  

 

7. ,aw;if ePsk; 𝑙 [ cila xh; ,Nyrhd kPs;jd;ik ,ioapd; xU Edp xU epiyj;j 

Gs;sp 𝑂 Tld; ,izf;fg;gl;bUf;Fk; mNj Ntis kw;iwa Edpapy; KiwNa 

𝑚, 3𝑚 vd;Dk; jpzpTfis cila 𝑃, 𝑄 vd;Dk; ,U Jzpf;iffs; ,ioia 𝑙 +

4𝑎 ePsj;Jf;F <h;j;Jf;nfhz;L ehg;gj;jpy; xUkpf;f njhq;Ffpd;wd Jzpf;if 

𝑄 rLjpahf tpOe;J tpLfpd;wJ Neuk; 𝑡 ,w;Fg; gpd;dh; ,ioapd; ePsk; 𝑙 + 𝑥 vdpd; 

𝑥 > 0 ,w;Fr; rkd;ghL �̈� +
𝑔

𝑎
(𝑥 − 𝑎) = 0 [g; ngWf.  

Nkw;Fwpj;j rkd;ghl;bd; jPh;T 𝑥 = 𝑎 + 𝑏 sin 𝜔𝑡 + ccos 𝑤𝑡 vdj; jug;gl;bUg;gpd; 

𝑏, 𝑐 Mfpa khwpypfspd; ngWkhdq;fis fhz;f ,q;F 𝜔2 =
𝑔

𝑎
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Jzpf;if 𝑝 MdJ njhlf;fj; jhdj;Jf;F NkNy milAk; cah;e;jgl;r cauj;ij 

fz;L mt;Tauj;ij miltjw;F vLf;Fk; Neuk; √
𝑎

𝑔
(𝜋 − 𝛼 + 2√2 ) vdf;fhl;Lf.   

 

8. xU Jzpf;if 𝑝 MdJ tl;lk; 𝑥2 + 𝑦2 = 𝑎2 kPJ rPh;f; fjp 𝑎𝜔 cld; ,aq;Ffpd;wJ 𝑝 

apypUe;J 𝑦 mr;R kPJs;s nrq;Fj;jpd; mb 𝑄 vdpd;  𝑄 MdJ Mth;j;jdk;  
2𝜋

𝜔
  cld; 

vspa ,ir ,af;fj;ij Mw;Wfpd;wnjdf; fhl;Lf  

,aw;if ePsk; 𝑙 [ cila Xh; ,Nyrhd RUsp tpy; mjd; mr;R epiyf;Fj;jhf 

,Uf;ff; fPo; Edpapy; epiyg;gLj;jgl;Ls;sJ tpy;ypd; Nky; Edpapy; itf;fg;gl;Ls;s 

jpzpT 𝑚  [ cila xU Jzpf;if Xa;tpy; ,Uf;Fk; tpy;iy 𝑑 J}uk; 

neUq;fj;jf;fJ ,q;F𝑑 < 𝑙  mNj Jzpf;if Xh; cauk; ℎ ,ypUe;J tpy;ypd; Nky; 

Edp kPJ Nghlg;gLnkdpd; 𝑙 ≥ 𝑎 + 𝑑 vdj; jug;gLk; NghJ Jzpf;if tPr;rk; 𝑎 =

√𝑑2 + 2𝑑ℎ cld; Xh; vspa ,ir ,af;fj;ij Mw;Wnkdf; fhl;Lf. 

,t;tpaf;fj;jpy; Jzpf;if Fiwe;jgl;rk; NeuMapil 
3𝜋

2
√

𝑑

𝑔
 ,w;NfDk; tpy;ypd; kPJ 

jq;fpapUf;Fnkdpd;  
ℎ

𝑑
  ,d; cah;e;jgl;rg; ngWkhdj;ijf;fhz;f.  

 

9. jpzpT 𝑚  [ cila xU Jzpf;if 𝑃 ahdJ ,aw;if ePsk; 𝑙  [ cila xU 

kPs;jd;ik ,ioapd; xU EdpAld; ,izf;fg;gl;Ls;sJ ,ioapd; kw;iwa Edp 

xU rPypq;fpd; xU epiyj;j Gs;sp 𝑂 Tld; ,izf;fg;gl;Ls;sJ. ,ioapd; kPs;jd;ik 

kl;L 𝜆 vdpd; Jzpf;if 𝑃 ehg;gj;jpy; njhq;Fk;NghJ ,ioapd; ePl;rp 𝑎 MdJ 𝑎 =

𝑚𝑔𝑙

𝜆
 ,dhy; jug;gLk; vdf;fhl;Lf.  

𝑂𝑃 epiyf;Fj;jhfTk; 𝑙 + 𝑎 + 𝑏 apw;F rkkhfTk; ,Uf;fj;jf;fjhf ,io ,g;NghJ 

xU Nkyjpf ePsk; 𝑏(> 𝑎) apdhy; <h;f;fg;gl;L Jzpf;if Xa;tpypUe;J 

tpLtpf;fg;gLfpd;wJ ,ioapd; ePsk; 𝑙 + 𝑎 + 𝑥 Mf ,Uf;Fk; NghJ ,q;F −𝑎 ≤ 𝑥 ≤

𝑏 Jzpf;if 𝑝 apd; ,af;fr; rkd;ghl;il vOjp tof;fkhd FwpaPl;by; �̈� +
𝑔

𝑎
𝑥 =

0 vdf;fhl;Lf  

Nkw;Fwpj;j rkd;ghl;bd; jPh;T 𝑥 = 𝐴 cos 𝜔𝑡 + 𝐵 sin 𝜔𝑡 vd;Dk; tbtj;jpy; 

,Uf;fpd;wnjdf; nfhz;L 𝐴, 𝐵Mfpa khwpypfisf; fhz;f.  

Jzpf;if  𝑝 Neuk; √
𝑎

𝑔
 (

𝜋

2
+ 𝛼) ,w;F vspa ,ir ,af;fj;ij Mw;Wfpd;wJ vdTk; 

,q;F 𝛼 = sin−1 𝑎

𝑏
   vspa ,ir ,af;fj;jpypUe;J tpyFk; Neuj;jpy; Jzpf;if 𝑝 apd; 
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Ntfk; Nky;Nehf;fp √
𝑔

𝑎
(𝑏2 − 𝑎2) vdTk; fhl;Lf mj;Jld; Jzpf;if  𝑝  gpd;dh; 

GtpaPh;g;gpd; fPo; ,aq;fp 𝑏 > 𝑎√1 +
2𝜆

𝑚𝑔
 vdpd; rPypq;fpy; G+r;rpaky;yhj Ntfj;Jld; 

mbf;Fk; vdTk; fhl;Lf.  

 

 


