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அலகு 1 

இயல் உலகத்தின் தன்மையும் அளவடீ்டியலும் 

குறுவினாக்கள் 

1. Kf;fpa vz;ZUf;fis fzf;fpLk; tpjpfisj; jUf. 

➢ Ropaw;w midj;J vz;fSk; Kf;fpa  vz;ZUf;fs; MFk;                                                                            

➢ Ropaw;w ,U vz;fSf;F ,ilg;gl;l Ropfs; Kf;fpa vz;ZUf;fs; MFk;                                                                     

➢ Ropaw;w vz;zpd; tyJGwk; jrkg;Gs;spf;F ,lJ Gwk; cs;s Ropfs; Kf;fpa vz;ZUf;fs;   

➢ jrkg;Gs;sp mw;w xU vz;zpy; ,Wjpahf tUk; Ropfs; Kf;fpa vz;ZUf;fs; MfhJ.                                                                    

➢ Kf;fpa vz;ZU myfpLk; Kiwia rhHe;jJ my;y. 

2. gupkhzg; gFg;gha;tpd; tuk;Gfs; ahit? 

➢ vz;fs;>gupkhzkw;w khwpypfs; kjpg;igf; fz;lwpa KbahJ. 
➢ ];NfyH msth? ntf;lH msth? vdf; fz;lwpa KbahJ                             
➢ %d;Wf;F Nkw;gl;l msTfs; nfhz;l rkd;ghLfSf;F gad;gLj;j ,ayhJ  

3. El;gk; kw;Wk; Jy;ypaj;jd;ik tiuaW. v.fh. jUf. 

El;gk; :  
msTfs; xd;Wf;nfhd;W vt;tsT neUf;fkhf cs;sJ vd;gij Fwpf;fpwJ          

.                                      
Jy;ypaj;jd;ik:                              

 cz;ikahd kjpg;Gf;F vt;tsT mUfpy; mstPL nra;ag;gl;Ls;sJ vd;gijf; Fwpf;Fk;. 
 

4. ,lkhW Njhw;w  Kiwapy; re;jpudpd; tpl;lj;ij vt;thW fzf;fpLtha;? 

 𝜃 vd;gJ Gtpapd; Nkw;gug;gpy; re;jpud; Vw;gLj;Jk; tl;ltpy; Nfhzk;  

𝑑 vd;gJ GtpapypUe;J re;jpudpd; njhiyT 

𝐷 vd;gJ re;jpudpd; tpl;lk; 

glj;jpypUe;J tl;ltpy;ypd; Nfhzk; 𝜃 =
𝐷

𝑑
 

,jpypUe;J re;jpudpd; tpl;lk; 𝐷 = 𝑑. 𝜃 fzf;fplyhk;. 
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neLtpdhf;fs; 

1. ePz;l njhiyit msf;Fk; Kf;Nfhz Kiw kw;Wk; NulhH Kiw tptup 
 

ePz;l njhiyit mstply; 

1. Kf;Nfhz Kiw (MAR 2௦2௦)  

𝐴𝐵 = ℎ vd;gJ kuj;jpd; cauk; . 

   𝐶 apy; cw;WNehf;FgtH cs;shH.  

𝑡𝑎𝑛𝜃 =
ℎ

𝑥
  

ℎ = 𝑥𝑡𝑎𝑛𝜃  

,jpypUe;J ℎ fz;lwpayhk;. 

 

2. NulhH Kiw 

𝑹𝑨𝑫𝑨𝑹 − 𝑹𝒂𝒅𝒊𝒐 𝑫𝒆𝒕𝒆𝒄𝒕𝒊𝒐𝒏 𝑨𝒏𝒅  𝑹𝒂𝒏𝒈𝒊𝒏𝒈  

NulhH %yk; nrt;tha; Nghd;w Gtpf;F mUfpYs;s Nfhs;fspd; njhiyitf; fz;lwpayhk;.                                  

njhiyT = NubNah miyfspd; Ntfk; × fhyk; 

𝑑 =
𝑣×𝑡

2
                                       

,k;Kiw %yk; tpkhdk; gwf;Fk; cauj;ij mwpayhk;. 

 

2. gpiofspd; ntt;NtW tiffis tptup 
,aw;gpay; msT xd;iw mstpLk; NghJ Vw;gLk; Jy;ypakw;w jd;ik gpio vdg;gLk;.            

1. Kiwahd gpiofs;  

2. xOq;fw;w gpiofs;  

3. nkhj;jg; gpiofs; 

1. Kiwahd gpiofs; 

njhlHr;rpahf kPz;Lk ;kPz;Lk; xNu khjpup cUthFk; gpiofs;. ,J 5 tifg;gLk;. 

I. fUtpg;gpio 

jahupf;Fk; NghJ Kiwahf mstPL nra;ag;gltpy;iy vdpy; Vw;gLfpwJ. 

II. gupNrhjidapd; FiwghLfs;: 

fUtpfis mikf;Fk; NghJ Ma;tf #oypy; Vw;gLk; jtWfshy; Vw;gLfpwJ 
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III. jdpg;gl;l gpiofs; 

Nrhjidapd; NghJ mstpLgtupd; nray;  ghl;lhy; Vw;gLfpwJ                          
. 

IV. Gwf;fhuzpfshy; Vw;gLk; gpiofs;: 

ntg;gepiy khWghL><ug;gjk; my;yJ mOj;j khWghLfshy; Vw;gLfpwJ. 

V. kPr;rpw;wsT gpiofs; 

fUtpapd; kPr;rpw;wsthy; Vw;gLk; gpio kPr;rpw;wsT gpiofs; vdg;gLk;. 

 

2. xOq;fw;w gpiofs; 

mOj;jk;> ntg;gepiy> kpd;dOj;jk; Nghd;wtw;why; Nrhjidapy; Vw;gLk; njhlHgw;w 
khWghLfshy; Vw;gLfpwJ. 

,J tha;g;G gpiofs; > rktha;g;G gpiofs; vdTk; miof;fg;gLk;. 

3. nkhj;jg; gpiofs;                     

cw;WNehf;Fgtupd; ftdf;Fiwthy; Vw;gLfpwJ. 

 

4. gpiofspd; ngUf;fk; gw;wp ePtpH mwptd vd;d? $l;ly; kw;Wk; fopj;jypy; gpiofspd; 
ngUf;fj;ij tptup. 

NtWgl;l fzpj nraypfspd; fhuzkhf gpiofspd; ngUf;fk; Vw;gLfpwJ. ,J fzpj 
nraypfspd; ,ay;ig rhHe;jJ. 

$Ljypdhy; Vw;gLk; gpiofs;   

𝐴,𝐵 → cz;ik kjpg;Gfs; 

∆𝐴, ∆𝐵 → jdpg;gpiofs; 

𝑍 = 𝐴 + 𝐵 → $Ljy; 

∆𝑍 → $Ljyhy; Vw;gLk; gpio 

𝐴 ± ∆𝐴 → 𝐴 apd; mstplg;gl;l kjpg;G 

𝐵 ± ∆𝐵 → 𝐵 apd; mstplg;gl;l kjpg;G  

𝑍 ± ∆𝑍 = 𝐴 ± ∆𝐴 + 𝐵 ± ∆𝐵  

  = 𝐴 + 𝐵 ± (∆𝐴 + ∆𝐵)  

𝑍 ± ∆𝑍 = 𝑍 ± (∆𝐴 + ∆𝐵)  

∴ ∆𝒁 = (∆𝑨 + ∆𝑩)   

$Ljypdhy; Vw;gLk; ngUkg;gpio jdpj;jdp msTfspd; jdpg;gpiofspd; $LjYf;Fr; rkk;. 
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NtWghl;bdhy; Vw;gLk; gpiofs; 

𝐴,𝐵 → cz;ik kjpg;Gfs; 

∆𝐴, ∆𝐵 → jdpg;gpiofs; 

𝑍 = 𝐴 − 𝐵 → NtWghL 

∆𝑍 → NtWghl;bdhy;; Vw;gLk; gpio 

𝐴 ± ∆𝐴 → 𝐴 apd; mstplg;gl;l kjpg;G 

𝐵 ± ∆𝐵 → 𝐵 apd; mstplg;gl;l kjpg;G  

𝑍 ± ∆𝑍 = 𝐴 ± ∆𝐴 − (𝐵 ± ∆𝐵)  

𝑍 ± ∆𝑍 = 𝑍 ± ∆𝐴 ∓ ∆𝐵  

∴ ∆𝑍 = (∆𝐴 + ∆𝐵)  

NtWghl;bdhy; Vw;gLk; ngUkg;gpio jdpj;jdp msTfspd; jdpg;gpiofspd; $LjYf;Fr; rkk;. 

 

5. fPo;fz;ltw;iwg; gw;wp Fwpg;ngOJ  

 m) KOikg;gLj;Jjy;  M) gupkhzkw;w msTfs; 

m) KOikg;gLj;Jjy; 

fzf;fPl;by; cs;slq;Fk; jfty;fspd; Kf;fpa vz;ZUit tpl Kbtpd; vz;ZU 
mjpfkhf ,Uf;f $lhJ. 

Xd;Wf;F Nkw;gl;l epiyapy;yhj ,yf;fq;fs; ,Ue;jhy; mjid KOikg;gLj;Jjy; 
Ntz;Lk;. 

M. gupkhzkw;w msTfs; 

1. gupkhzkw;w khwpfs; 

gupkhzq;fs; mw;W khWgl;l kjpg;Gfisf; nfhz;lit       v.fh: jpupG 

2. gupkhzkw;w khwpypfs; 

gupkhzq;fs; mw;W epiyahd kjpg;Gfisf; nfhz;lit    v.fh:   𝝅 

 

6. gupkzj;jpd; xU gbj;jhd newpKiw v.v.? mjd; gad;fs; ahit ?  

 xU rkd;ghl;by; cs;s xt;nthU cWg;gpd; gupkhzq;fSk; rkk;. 

gad;;:   

rkd;ghl;by; cs;s xU cWg;G njupe;jhy; kw;nwhU cWg;gpd; gupkhzj;ijf; 
fzf;fplyhk;. 

nfhLf;fg;gl;l rkd;ghL gupkhz mbg;gilapy; rupahdjh vdr; rupghHf;fyhk;. 
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7. gupkhzg; gFg;gha;tpd; gad;ghLfs; ahit?  

1. ,aw;gpay; msT xd;iw xU myfpLk; KiwapypUe;J kw;nwhU myfpLk;;; Kiwf;F 
khw;wyhk;. 

2. nfhLf;fg;gl;l rkd;ghL gupkhz mbg;gilapy; rupahdjh vdr; rupghHf;fyhk;.  
3. ntt;NtW ,aw;gpay; msTfSf;F ,ilNaahd njhlHigg; ngw 

 

8. gupkhzq;fs; Kiwapy; 𝟕𝟔𝒄𝒎 ghjur mOj;jj;ij 𝑵𝒎−𝟐 vd khw;Wf. 

𝑃2 = 𝑃1 [
𝑀1

𝑀2
]
𝑎

[
𝐿1

𝐿2
]
𝑏

[
𝑇1

𝑇2
]
𝑐

  

 

 

 

NkYk; 𝑎 = 1, 𝑏 = −1, 𝑐 = −2  

kjpg;Gfis gpujpapl   𝑃2 = 1.01 × 105𝑁𝑚−2  

9. 𝑺𝑰  Kiwapy; <Hg;gpay; khwpypapd; kjpg;G 𝑮𝑺𝑰 = 𝟔. 𝟔 × 𝟏𝟎−𝟏𝟏𝑵𝒎𝟐𝒌𝒈−𝟐  vdpy; 𝒄𝒈𝒔 
Kiwapy; mjd; kjpg;G vd;d? 

𝐺𝑐𝑔𝑠 = 𝐺𝑆𝐼 [
𝑀1

𝑀2
]
𝑎

[
𝐿1

𝐿2
]
𝑏

[
𝑇1

𝑇2
]
𝑐

  

𝐺 apd; gupkhz tha;g;ghL [𝑀−1𝐿3𝑇−2] 

 

 

 

𝑎 = −1, 𝑏 = 3, 𝑐 = −2  

𝐺𝑐𝑔𝑠 = 6.6 × 10−8 𝑑𝑦𝑛𝑒 𝑐𝑚2𝑔−2  

10. gupkhz Kiwapy; rkd;ghL rupah vd Nrhjpf;f? 

v.fh:1  𝑣 = 𝑢 + 𝑎𝑡  
 
[𝐿𝑇−1] = [𝐿𝑇−1] + [𝐿𝑇−2][𝑇]  
 
[𝐿𝑇−1] = [𝐿𝑇−1] + [𝐿𝑇−1]  
 
,UGwKk; gupkhzq;fs; rkk;.  
    
∴ rkd;ghL gupkhz Kiwapy; rup. 

v.fh:2  
1

2
𝑚𝑣2 = 𝑚𝑔ℎ  

 
[𝑀][𝐿𝑇−1]2 = [𝑀][𝐿𝑇−2][𝐿]  
 
[𝑀𝐿2𝑇−2] = [𝑀𝐿2𝑇−2]  
 
,UGwKk; gupkhzq;fs; rkk;. 
 
∴ rkd;ghL gupkhz Kiwapy; rup. 

 

𝑀1 = 1𝑔 = 10−3𝑘𝑔  > 𝐿1 = 1𝑐𝑚 = 10−2𝑚 𝑇1 = 1𝑠 
𝑀2 = 1𝑘𝑔  
 

𝐿2 = 1𝑚 𝑇2 = 1𝑠 

𝑀1 = 1𝑘𝑔 > 𝐿1 = 1𝑚 𝑇1 = 1𝑠 
𝑀2 = 1𝑔 = 10−3𝑘𝑔  
 

𝐿2 = 1𝑐𝑚 = 10−2𝑚 𝑇2 = 1𝑠 
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11. jdp Crypd; miyT Neuj;Jf;fhd Nfhitia ngWf. miyT NeukhdJ  𝒊) Cry; 

Fz;bd; epiw 𝒊𝒊) Crypd; ePsk; 𝒊𝒊𝒊)  Gtp <Hg;G KLf;fk; Mfpatw;iwr; 

rhHe;jJ.(khwpyp𝒌 = 𝟐𝝅) 

𝑇 𝛼  𝑚𝑎𝑙𝑏𝑔𝑐  

𝑇 = 𝑘𝑚𝑎𝑙𝑏𝑔𝑐 → ①  

gupkhzq;fis gpujpapl 

[𝑇1] = [𝑀𝑎][𝐿𝑏][𝐿𝑇−2]𝑐  

[𝑀0𝐿0𝑇1] = [𝑀𝑎][𝐿𝑏+𝑐][𝑇−2𝑐]  

𝑎 = 0, 𝑏 =
1

2
, 𝑐 = −

1

2
  

𝑇 = 2𝜋√
𝑙

𝑔
  

12. tl;lg;ghijapy;  ,aq;Fk; nghUs;kPJ nray;gLk; tpir 𝑭  MdJ (𝒊).  nghUspd;  

epiw (𝒎)  (𝒊𝒊).  jpirNtfk; (𝒗)  (𝒊𝒊𝒊).tl;lj;jpd; Muk; (𝒓)  Mfpatw;iwr; rhHe;jJ. 

vdpy; tpirf;fhd rkd;ghl;ilj; j;Uf. .(khwpyp𝒌 = 𝟏) 
 

𝐹 𝛼 𝑚𝑎𝑣𝑏𝑟𝑐  

𝐹 = 𝑘𝑚𝑎𝑣𝑏𝑟𝑐 → ①   

gupkhzq;fis gpujpapl 

[𝑀1𝐿1𝑇−2] = [𝑀𝑎][𝐿𝑇−1]𝑏[𝐿]𝑐  

[𝑀1𝐿1𝑇−2] = [𝑀𝑎][𝐿]𝑏+𝑐[𝑇]−𝑏  

mLf;Ffis rkd; nra;a 

𝑎 = 1, 𝑏 = 2, 𝑐 = 1  

𝐹 = 𝑚1𝑣2𝑟−1  

𝐹 =
𝑚𝑣2

𝑟
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myF 2.   ,af;ftpay; 

FWtpdhf;fs; 

1. fhHBrpad;  Ma  mr;Rj; njhFg;G v.v? 

ve;j xU Fwpg;gpl;l Neuj;jpYk; xU nghUspd; epiyia tptupf;fg; gad;;gLk; ( 𝑥, 𝑦, 𝑧) Ma 
mr;Rfisf;nfhz;l Fwpg;ghak; fhHBrpad;  Ma  mr;Rj; njhFg;G vdg;gLk;. 

 

2. ntf;lH tiuaW    
vz;kjpg;Gk; jpirAk; nfhz;lit ntf;lH msTfs; vdg;gLk.;            

v.fh:tpir>jpirNtfk; 

3. ];NfyH tiuaW.                              
vz;kjpg;G kl;Lk;; nfhz;lit ];NfyH msTfs; vdg;gLk;                              

v.fh: epiw> fd msT 

 

4. ,uz;L ntf;lHfspd; ];NfyH ngUf;fy; Fwpg;G tiuf. 
,uz;L ntf;lHfspd; ];NfyH ngUf;fy; vd;gJ me;j ,U ntf;lHfspd; vz;kjpg;Gfs; 

kw;Wk; mtw;Wf;fpilNaahd Nfhzj;jpd; nfhird; kjpg;G Mfpatw;wpd; ngUf;fYf;F rkk;. 

�⃗⃗� . �⃗⃗� = 𝑨𝑩𝒄𝒐𝒔𝜽  

5. ,uz;L ntf;lHfspd; ntf;lH ngUf;fy; Fwpg;G tiuf 
,uz;L ntf;lHfspd; ntf;lH ngUf;fypd; vz;kjpg;G vd;gJ > me;j ,U ntf;lHfspd; 

vz;kjpg;Gfs; kw;Wk; mtw;Wf;fpilNaahd Nfhzj;jpd; ird; kjpg;G Mfpatw;wpd; ngUf;fYf;F 
rkk;. 

�⃗⃗� . �⃗⃗� = 𝑨𝑩𝒔𝒊𝒏𝜽�̂�  

6. ,uz;L ntflHfs; xd;Wf;nfhd;W nrq;Fj;jhf cs;sdth vd vt;thW fz;lwptha;? 
nfhLf;fg;gl;l ,U ntf;lHfis Gs;spg; ngUf;fy; nra;aNtz;Lk;.                    

Gs;spg;ngUf;fy; Rop vdpy; nrq;Fj;J    

Gs;spg;ngUf;fy; Ropay;y vdpy; nrq;Fj;J my;y 

7. ,lg;ngaHr;rp kw;Wk; fle;j njhiyT tiuaW. 

,lg;ngaHr;rp                                             fle;j njhiyT                                
nfhLf;fg;gl;l fhy ,ilntspapy; nghUspd; 
,Wjp epiyf;Fk; njhlf;f epiyf;Fk; cs;s 
NtWghL 

nfhLf;fg;gl;l fhy ,ilntspapy; nghUs; 
fle;j ghijapd; nkhj;j ePsk; 

ntf;lH msT 
 

 ];NfyH msT 
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8. jpirNtfk; > Ntfj;ij tiuaW 

jpirNtfk; 
 

Ntfk; 
 

Neuj;ijg; nghWj;J epiyntf;lH khWk; tPjk; jpirNtfj;jpd; vz;kjpg;G 

 

9. KLf;fk; tiuaW. 
∆𝑡 Ropia neUq;Fk;NghJ Neuj;ijg; nghUj;J jpirNtfj;jpy; Vw;gl;l khWghL KLf;fk; 

vdg;gLk;. 

10. jpirNtfk; kw;Wk; ruhrup jpirNtfk; ,tw;Wf;F ,ilNaahd NtWghLfs; ahit? 
t. 
vz; 

jpirNtfk; ruhrup jpirNtfk; 

1 epiyntf;lH khWk; tPjk; ,lg;ngaHr;rp ntf;lUf;Fk; fhy ,ilntspf;Fk; 
cs;s jfT 

2 xUFwpg;gpl;l fzj;jpy; 
mstplg;gLfpwJ 

xUFwpg;gpl;l fhy ,ilntspapy; mstplg;gLfpwJ 

 

11. xU Nubad; tiuaW 
tl;lj;jpd; Muj;Jf;F rkkhd tl;ltpy; tl;l ikaj;jpy; Vw;gLj;Jk; Nfhzk; xU Nubad; 

vdg;gLk;. 

12. Nfhz ,lg;ngnaHr;rp kw;Wk; Nfhzj; jpirNtfk; ,tw;iw tiuaW. 

Nfhz ,lg;ngaHr;rp Nfhz jpirNtfk; 
Row;rp ikaj;ijg; nghUj;J nfhLf;fg;gl;l Neuj;jpy; Jfs; 
Vw;gLj;Jk; Nfhzk; 

Nfhz ,lg;ngaHr;rp khWk; tPjk; 

 

13. rPuw;w tl;l ,af;fk; v.v?      

tl;l ,af;fj;jpy; Ntfk; khw;wkile;J nfhz;Nl ,Ue;jhy; mjid rPuw;w tl;l 
,af;fk; vdg;gLk;. 

14. Nfhz ,af;fj;jpy; ,af;fr;  rkd;ghLfis vOJf. 

𝜔 = 𝜔0 + 𝛼𝑡  

𝜃 = 𝜔0𝑡 +
1

2
𝛼𝑡2  

𝜔2 = 𝜔0
2 + 2𝛼𝜃  

𝜃 =
(𝜔0+𝜔)𝑡

2
  

15. rPuw;w tl;l ,af;fj;jpy; njhFgad; KLf;fk; Muntf;lUld; Vw;gLj;Jk; 
Nfhzj;jpw;fhd Nfhitia vOJf. 

 𝑡𝑎𝑛𝜃 =
𝑎𝑡

𝑣2

𝑟
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neLtpdhf;fs;: 

 

1. ntf;lH $Ljypd; Kf;Nfhz tpjpia tpupthf tpsf;fTk;. 

Kf;Nfhz tpjp:    

,U Ropaw;w ntf;lHfs; tupirg;gb xU 
Kf;Nfhzj;jpd; mLj;jLj;j gf;fq;fshf fUjg;gl;lhy; 
>mtw;wpd; njhFgad; vjpHtupirapy; vLf;fg;gl;l 
mk;Kf;Nfhzj;jpd; %d;whtJ gf;fj;jpdhy; Fwpf;fg;gLk; 

njhFgad; ntf;lH.  �⃗� = 𝐴 + �⃗�     

𝐴𝑁 = 𝐵𝑐𝑜𝑠𝜃     

𝐵𝑁 = 𝐵𝑠𝑖𝑛𝜃 ; 

𝑂𝐵2 = 𝑂𝑁2 + 𝐵𝑁2  

𝑅2 = (𝐴 + 𝐵𝑐𝑜𝑠𝜃)2 + (𝐵𝑠𝑖𝑛𝜃)2   

𝑅2 = 𝐴2 + 𝐵2 + 2𝐴𝐵𝑐𝑜𝑠𝜃  

𝑅 = √𝐴2 + 𝐵2 + 2𝐴𝐵𝑐𝑜𝑠𝜃  

njhFgad; ntf;lupd; jpir 

𝛼 = tan−1 (
𝐵𝑠𝑖𝑛𝜃

𝐴+𝐵𝑐𝑜𝑠𝜃
)  

 

2. ];NfyH kw;Wk; ntf;lH ngUf;fypd; gz;Gfis tptup 
 

];NfyH ngUf;fypd; gz;Gfs; 

1. ];NfyH ngUf;fypd; njhFgad; vg;NghJk; xU ];NfyH. 

2. gupkhw;W tpjpf;F cl;gl;lJ.𝐴 . �⃗� = �⃗� . 𝐴    
 

3. gq;fPl;L tpjpf;F cl;gl;lJ.  
 

4. ,U ntf;lHfSf;F ,ilg;gl;l Nfhzk; 𝜃 = cos−1 (
𝐴 .�⃗� 

𝐴𝐵
) 

 
5. ,U ntf;lHfs; ,izahf cs;s NghJ (𝜃 = 0°) ];NfyH ngUf;fy; ngUkk; 

   (𝐴 . �⃗� )ngUkk;= 𝐴𝐵   

6. ,U ntf;lHfs; vjpuhf cs;s NghJ (𝜃 = 180°) ];NfyH ngUf;fy; rpWkk; 
 
(𝐴 . �⃗� )rpWkk;= −𝐴𝐵   
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ntf;lH  ngUf;fypd; gz;Gfs:; 

1. ,U ntf;lHfspd; ntf;lH ngUf;fy; xU ntf;lH. 
  

2. gupkhw;W tpjpf;F cl;glhJ. 

3. 𝐴 × �⃗� ≠ �⃗� × 𝐴   
4. ;nrq;Fj;J vdpy; ntf;lH ngUf;fy; ngUkk; (𝐴 × �⃗� )ngUkk;= 𝐴𝐵�̂� 

5. ,U ntf;lHfs; ,iz (0°) my;yJ vjpuhf(180°)  vdpy; ntf;lH ngUf;fy; rpWkk; (𝐴 ×

�⃗� )rpWkk;= 0 

6. jw;rhHG ntf;lH ngUf;fy; Rop 𝐴 × 𝐴 = 0 
 
 

3. khwhj KLf;fk; ngw;w nghUspd; ,af;f rkd;ghLfis tUtp. 
 

𝑣 = 𝑢 + 𝑎𝑡     → ①      𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 ⟶ ②  

 

𝑣2 = 𝑢2 + 2𝑎𝑠 → ③     𝑠 =
(𝑢+𝑣)𝑡

2
          → ④  

 

4. gpd;tUk; nghUl;fspd; ,af;f rkd;ghLfis tUtpf;fTk; 

m) nrq;Fj;jhf fPNo tpOk; nghUs;  M) nrq;Fj;jhf vwpag;gl;l nghUs; 

m) nrq;Fj;jhf fPNo tpOk; nghUs; (𝐡 cauj;jpypUe;J jhNd tpOk; nghUs;) 

𝑚 epiwAila nghUs; ℎ cauj;jpypUe;J fPNo tpOfpwJ. ,jd; fhw;Wj;jilia Gwf;fzpf;fTk; 
fPo;Nehf;fpa jpiria +𝑦 mr;rhf fUJf.  

;𝑣 = 𝑢 + 𝑔𝑡 → ① 

𝑦 = 𝑢𝑡 +
1

2
𝑔𝑡2 → ②  

𝑣2 = 𝑢2 + 2𝑔𝑦 → ③  

nghUs; Xa;T epiyapypUe;J tpOe;jhy; 𝑢 = 0 

𝑣 = 𝑔𝑡 → ④  

𝑦 =
1

2
𝑔𝑡2 → ⑤  

; 𝑣2 = 2𝑔𝑦 → ⑥ 

nghUs; jiuia mila MFk; fhyk;;  𝑇 = √
2ℎ

𝑔
→ ⑧  

nghUs; jiuia milAk;NghJ mjd; Ntfk;  𝑣2 = √2𝑔ℎ  

M) nrq;Fj;jhf Nky;Nehf;fp vwpag;gl;l nghUs; 

𝑎 = −𝑔 , 𝑆 = 𝑦 

,af;f rkd;ghLfs; ; 𝑣 = 𝑢 − 𝑔𝑡    → ①  𝑦 = 𝑢𝑡 −
1

2
𝑔𝑡2 → ②  

𝑣2 = 𝑢2 − 2𝑔𝑦 → ③  
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5. ikaNehf;F KLf;fj;Jf;fhd Nfhitiag; ngWf. 
   

rPuhd tl;l ,af;fj;jpy;     

𝑟 = |𝑟1|⃗⃗⃗⃗ ⃗⃗ = |𝑟2|⃗⃗ ⃗⃗ ⃗⃗    

𝑣 = |𝑣1|⃗⃗⃗⃗⃗⃗  ⃗ = |𝑣2|⃗⃗⃗⃗ ⃗⃗  ⃗  

∆𝑟

𝑟
= −

∆𝑣

𝑣
= 𝜃      

∆𝑣 = −𝑣 (
∆𝑟

𝑟
)  

𝑎 =
∆𝑣

∆𝑡
= −

𝑣

𝑟
(
∆𝑟

∆𝑡
)  

𝑎 = −
𝑣2

𝑟
  

𝑎 = −𝜔2𝑟  

 

6. rPuw;w tl;l ,af;fj;jpd; njhFgad; KLf;fj;jpw;fhd Nfhitiag; ngWf.  

tl;l ,af;fj;jpy; Ntfk; khwpf;nfhz;nl ,Ue;jhy; rPuw;w tl;l ,af;fk; vdg;gLk;.                     
tl;l ,af;fj;jpd; Ntfk; khw;wkilAk; Nghnjy;yhk; Jfs; ikaNehf;F KLf;fk; (𝑎𝑐 ) kw;Wk; 
njhLNfhl;L KLf;fk; (𝑎𝑡)  ,uz;ilAk; ngWk;. 

njhFgad; KLf;fk; = ikaNehf;F KLf;fk; kw;Wk; njhLNfhl;L KLf;fj;jpd; ntf;lH $Ljy; 

njhFgad; KLf;fj;jpd; vz;kjpg;G  𝑎𝑅 = √𝑎𝑡
2 +

𝑣2

𝑟
  

njhFgad; KLf;fk; Muntf;lUld; Vw;gLj;Jk;  Nfhzk;    𝑡𝑎𝑛𝜃 =
𝑎𝑡

(
𝑣2

𝑟
)
  

 

myF 3  ,af;f tpjpfs ; 

FWtpdhf;fs; 

1. epiykk; tpsf;Ff. ,af;fj;jpy; epiykk;> Xa;tpy; epiykk; > jpirapy; epiykk; 
xt;nthd;Wf;Fk; ,U vLj;Jf;fhl;L jUf 
 
nghUnshd;wpd; jhNd ,aq;f Kbahj jd;ik my;yJ ,af;f epiyia jhNd khw;wpf;nfhs;s 
,ayhj jd;ikf;F epiykk; vdg;gLk;. 
 
Xa;tpy; epiykk; :  
1. Xa;tpy; epiykg; gz;gpd; fhuzkhf gazpfs; gpd;Ndhf;fpj; js;sg;gLjy;. 
2. Nkirapy; cs;s nghUs; Gwtpir nray;glhj tiu jdJ epiyia khw;wpf; nfhs;shJ. 
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,af;fj;jpy; epiykk;:  
 
1. ,af;fj;jpy;; epiykg; gz;gpd; fhuzkhf gazpfs; Kd;Ndhf;fpj; js;sg;gLjy;. 
2. Xl;lg;ge;ja tPuH ,yf;if mile;jgpd;Dk; rpwpJ J}uk; XLjy; 

 
jpirapy; epiykk;:  
 
1. Row;rp ,af;fj;jpy; ,Ue;j fy; njhLNfhl;Lg; ghijapy; nry;Yjy;. 
2. NgUe;J tisTr; rhiyapy; nry;Yk;NghJ gazp NeHf;Nfhl;by; ,aq;f Kaw;rpj;jy;  

 
 

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

 
kpf mjpf tpir kpff;FWfpa Neuj;Jf;F xU nghUspd; kPJ nray;gl;lhy; mt;tpir fzj;jhf;F 
tpir vdg;gLk;. 

epa+l;ld; ,uz;lhk; tpjpg;gb 𝐹𝑑𝑡 = 𝑑𝑝 

njhifapl ∫ 𝐹𝑑𝑡
𝑡2

𝑡1
= ∫ 𝑑𝑝

𝑓

𝑖
= 𝑝𝑓 − 𝑝𝑖 

,q;F∫ 𝐹𝑑𝑡
𝑡2

𝑡1
− fzj;jhf;F> 

𝑝𝑓 − 𝑝𝑖 − ce;j khWghL 

 
vdNt fzj;jhf;F ce;jkhWghL tPjj;Jf;F rkk;. 

 

3. epa+l;ldpd; ,uz;lhk; tpjpiaf;$W 

xU nghUspd; kPJ nray;gLk; tpirahdJ me;jg; nghUspd; ce;j khWghl;L tPjj;jpw;F 
rkk;. 

𝐹 =
𝑑𝑝 

𝑑𝑡
  

4. epa+l;ld; tiuaW 
1 𝑘𝑔 epiwAila nghUs; kPJ xU tpir nray;gl;L me;j tpirapd; jpirapy; 1𝑚𝑠−2 

KLf;fj;ij Vw;gLj;jpdhy; me;j tpirapd; msT xU epa+l;ld; vdg;gLk;. 
 

5. xU nghUis efHj;j ,Og;gJ Rygkh? js;StJ Rygkh? jdpj;j nghUspd; 
tpirg;glk; tiue;J tpsf;Ff. (𝟑𝑴 − 𝟐𝟎𝟐𝟐) 
 
 
nghUs; xd;iw; js;Sk;NghJ nray;gLk; ;nrq;Fj;J 
tpir 𝑵𝒑𝒖𝒔𝒉 = 𝒎𝒈 + 𝑭𝒄𝒐𝒔𝜽  
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nghUs; xd;iw ,Of;Fk;;NghJ nray;gLk; nrq;Fj;J 
tpir 𝑵𝒑𝒖𝒍𝒍 = 𝒎𝒈 − 𝑭𝒄𝒐𝒔𝜽 

 
 
 
 
∴xU nghUis efHj;j ,Og;gJ Rygk;. 
 
 
 

6. cuha;tpd; gy;NtW tiffis tpsf;Ff.  
 
Xa;T epiy cuha;T 

xU gug;gpy; itf;fg;gl;Ls;s nghUs; efuj; njhlq;Ftij vjpHf;Fk; tpir  
 
,af;f epiy cuha;T 

efHe;J nry;Yk; nghUspd; kPJ nghUs; efHe;J nry;Yk; gug;G Vw;gLj;Jk; cuha;T tpir 
 

7. Nghyp tpir v.v?                   
Row;rp Fwpg;ghaj;jpypUe;J  Ma;T nra;Ak; NghJ kl;Lk; nray;gLtjhf Njhd;Wk; xU tpir 
Nghyp tpir vdg;gLk;. 

v.fh: ika tpyf;F tpir 

8. Xa;T epiy cuha;T kw;Wk; ,af;f cuha;T Mfpatw;Wf;fhd mDgt fzpjj; 
njhlHigf; $Wf. 

Xa;T epiy cuha;T:  𝟎 ≤ 𝒇𝒔 ≤ 𝝁𝒔𝑵 

,af;f cuha;T:  𝒇𝒌 = 𝝁𝒌𝑵 

9. epa+l;ldpd; %d;whtJ tpjpiaf; $W. 

ve;j xU nray; tpirf;Fk; rkkhd vjpHnray; tpir cz;L. 

𝐅𝟏𝟐 = −𝐅𝟐𝟏  

10. epiykf; Fwpg;ghak; v.v? 

epa+l;ldpd; epiyk tpjpf;F cl;gLk; Fwpg;ghak; epiykf; Fwpg;ghak; vdg;gLk;.                                       

tpir nray;glhjtiu nghUs; Xa;T epiyapiyapNyh my;yJ rPuhd ,af;f epiyapNyh 
,Uf;Fk;. 

11. ruprkkhd tisTr;rhiyapy; fhH xd;W rWf;Ftjw;fhd epge;jid vd;d? 
𝒎𝒗𝟐

𝒓
> 𝝁𝒔𝒎𝒈 my;yJ  𝝁𝒔 <

𝒗𝟐

𝒓𝒈
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neLtpdhf;fs;: 

1. NeHf;Nfhl;L ce;j khwh tpjpia ep&gp.,jpypUe;J Jg;ghf;fpapypUe;J Fz;L 
ntbf;Fk;NghJ Vw;gLk; Jg;ghf;fpapd; gpd;dpaf;fj;Jfhd Nfhitiag; ngWf. 

,U Jfs;fs; xd;Nwhnlhd;W njhlHG nfhs;Sk;NghJ Kjy; Jfs; ,uz;lhtJ Jfs; kPJ 𝐹 21 

vd;w tpiria nrYj;jpdhy; mNj Neuj;jpy;; ,uz;lhtJ Jfs; Kjy; Jfs kPJ 𝐹 12 vd;w 
rkkhd vjpH tpiria nrYj;Jk.;  

𝐹 21 = −𝐹 12 → ①  

epa+l;ld; ,uz;lhk; tpjpg;gb  

𝐹 21 =
𝑑𝑝 1

𝑑𝑡
 kw;Wk; 𝐹 12 =

𝑑𝑝 2

𝑑𝑡
 → ② 

𝑑𝑝 1

𝑑𝑡
= −

𝑑𝑝 2

𝑑𝑡
  

𝑑

𝑑𝑡
(𝑝 1 + 𝑝 2) = 0  

𝑝 1 + 𝑝 2 = vg;NghJk; khwh ntf;lH 

𝑝 𝑡𝑜𝑡 = 𝑝 1 + 𝑝 2  vd;gJ nkhj;j NeHf;Nfhl;L ce;jkhFk;. 

∴ NeHf;Nfhl;L ce;j khwhj tpjp 

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

Jg;ghf;fp RLk; epfo;T  

Jg;ghf;fp kw;Wk; ;Fz;L ,uz;Lk; NrHe;J xU mikg;G MFk;. 

𝑝 1 vd;gJ; Fz;bd; ce;jk; 

𝑝 2 vd;gJ Jg;ghf;fpapd;; ce;jk;  

njhlf;fj;jpy; Jg;ghf;fp kw;Wk; Fz;L Xa;T epiyapy; cs;sjhy; �⃗� 1 = 0, �⃗� 2 = 0  

∴RLtjw;F Kd; nkhj;j NeHf;Nfhl;L ce;jk; Rop.  �⃗� 1 + �⃗� 2 = 0  

Rl;l gpd;Gk; nkhj;j ce;jk; Ropahf ,Uf;f Ntz;Lk;. 

Rlg;gLk;NghJ Jg;ghf;fp Kd;Ndhf;fpa jpirapy; Fz;bd; kPJ xU tpiria nrYj;Jk;. vdNt 
Fz;bd; ce;jk; 𝑝 1 ypUe;J 𝑝 1

′ vdTk; Jg;ghf;fpapd; ce;jk; 𝑝 2 ypUe;J 𝑝 2
′ vdTk; khWfpwJ. 

ce;j khwh tpjpg;gb 𝑝 1
′ + 𝑝 2

′ = 0 

𝑝 1
′ = −𝑝 2

′  

,jd; fhuzkhf Jg;ghf;fp Rlg;gl;l gpd; (−𝑝 2
′ ) vd;w ce;jj;Jld; ,aq;Fk;. ,J gpd;dpaf;f 

ce;jk;. 
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2. xUika tpirfs; v.v? yhkpapd; Njw;wj;ijf;$W. 

gy;NtW tpirfs; xNu Gs;spapy; re;jpf;Fkhdhy; mt;tpirfis xU ika tpirfs; vdg;gLk;.  

yhkpapd; Njw;wk;:                                                                                                                                        

rkepiyapy; ,Uf;Fk; %d;W  xUjs kw;Wk; xU ika tpirfs; nfhz;l mikg;gpy; xt;nthU 
tpirapd; vz;kjpg;Gk; kw;w ,uz;L tpirfSf;F ,ilg;gl;l Nfhzj;jpd; ird; kjpg;Gf;F 
NeHj;jftpy; ,Uf;Fk;. ,k;%d;W tpirfSf;fhd jfTkhwpyp rkk;. 

yhkpapd; Njw;wg;gb    

 |𝐹 1|𝛼 𝑠𝑖𝑛𝛼   

 |𝐹 2|𝛼 𝑠𝑖𝑛𝛽  

 |𝐹 3|𝛼 𝑠𝑖𝑛𝛾 

|𝐹 1|

𝑠𝑖𝑛𝛼
=

|𝐹 2|

𝑠𝑖𝑛𝛽
=

|𝐹 1|

𝑠𝑖𝑛𝛾
  

 

3. cuha;T vt;thW Njhd;WfpwJ vd;gij tptup. rha;jsk; xd;wpy; cuha;Tf; Nfhzk;> 
rWf;FNfhzj;Jf;F rkk; vdf; fhl;Lf. 

Nkir xd;wpy; Xa;T epiyapy; cs;s nghUspd; kPJ ,Nyrhd tpiria 
nray;gLj;jpdhy; Nkirapd; gug;G nghUs; efHtij jLf;Fk; tifapy; xU vjpHtpiria 
nrYj;Jk;. ,J cuha;T tpir vdg;gLk;. 

,e;j cuha;T tpir nghUs; kw;Wk; nghUs; itf;fg;gl;l gug;G ,tw;Wf;fpilNaahd 
rhHgpaf;fj;ij vjpHf;Fk; tifapy; nray;gLk;. 

cuha;T tpir vg;nghOJk; nghUs; itf;fg;gl;Ls;s gug;Gf;F ,izahf mg;nghUspd; 
kPJ nray;gLk;. 

,J ,U tifg;gLk;. 

1.Xa;T epiy cuha;T 

2.,af;f epiy cuha;T 

cuha;Tf; Nfhzk;  

nrq;Fj;J vjpH tpir kw;Wk; ngUk cuha;T tpir 
Mfpa ,uz;bd; njhFgaDf;Fk; nrq;Fj;J vjpHtpirf;Fk; 
,ilNaahd Nfhzk; cuha;Tf;Nfhzk; vdg;gLfpwJ. 

    njhFgad; tpir 𝑅 = √(𝑓𝑠
𝑚𝑎𝑥)2 + 𝑁2 

𝑡𝑎𝑛𝜃 =
𝑓𝑠

𝑚𝑎𝑥

𝑁
  

𝑓𝑠
𝑚𝑎𝑥 = 𝜇𝑠𝑁 vdpy; nghUs; rWf;fj; Jtq;Fk;. 
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∴ 𝜇𝑠 = 𝑡𝑎𝑛𝜃  

Xa;Tepiy cuha;Tf; Fzfk; (𝜇𝑠) cuha;Tf; Nfhzj;jpd; NlQ;[z;l; kjpg;Gf;F rkk;. 

rWf;Ff; Nfhzk;:  

   rha;jsj;jpy; itf;fg;gl;l nghUs; fpilj;jsg; gug;Gld; rha;jsk; Vw;gLj;Jk; 
vf;Nfhzj;jpy; efuj; njhlq;FfpwNjh mf;NfhzNk rWf;FNfhzk; vdg;gLk;. 

nghUspd; kPJ nray;gLk; GtpaPHg;G tpir 𝑚𝑔 I ,U $Wfshfg; gpupf;fyhk;. 

fpilj;jsf;$W 𝑚𝑔𝑠𝑖𝑛𝜃 

nrq;Fj;Jf;$W 𝑚𝑔𝑐𝑜𝑠𝜃 

fpilj;jsf;$W nghUis fPo;Nehf;fp efHj;j Kaw;rpf;Fk;.nrq;Fj;Jf;$W nrq;Fj;J 
tpir(𝑁) I rkd; nra;fpwJ. 

vdNt 𝑁 = 𝑚𝑔𝑐𝑜𝑠𝜃     

Xa;Tepiy cuha;T tpir 𝑓𝑠
𝑚𝑎𝑥 = 𝜇𝑠𝑁 → ① 

NkYk; 𝑓𝑠
𝑚𝑎𝑥 = 𝑚𝑔𝑠𝑖𝑛𝜃 → ② 

𝜇𝑠 = 𝑡𝑎𝑛𝜃  

,q;F 𝜃 vd;gJ cuha;Tf;Nfhzk;  

vdNt rWf;F NfhzKk; cuha;Tf;NfhzKk; rkk;. 

 

4. epa+l;ldpd; %d;W tpjpfspd; Kf;fpaj;Jtj;ij tpsf;Ff 

epa+l;ld; tpjpfs;; eilKiwapy; gy epfo;Tfspy; gad;gLfpwJ. 

epa+l;ldpd; Kjy;tpjp 

1.tpiria  tiuaiw nra;fpwJ 

2.epiykk; vd;gij tiuaiw nra;fpwJ. 

epa+l;ldpd; ,uz;lhk; tpjp 

1.tpirapd; msitf; fzf;fplg; gad;gLfpwJ. 

2.epiyk epiw fzf;fpl gad;gLfpwJ. 

epa+l;ldpd; %d;whk; tpjp 

1.,t;tpjpapd;gb jdpj;j tpir vd;gJ ,Uf;fKbahJ vd mwpayhk;. 

2.vjpHnray; ,y;yhj NghJ  nray; eilngwhJ. 
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5. ika Nehf;F kw;Wk; ikatpyf;F tpirfSf;F ,ilNaahd xj;j > NtWgl;l 
fUj;Jfis tptup. 

t. vz; ikaNehf;F tpir ika tpyf;F tpir 

1 Gwtpirfshy; nghUspd; kPJ 
nrYj;jg;gLk; cz;ik tpirahFk; 

,J Nghypahd (m) ngha;ahd tpir.  

2 epiyk> epiykkw;w Fwpg;ghaq;fspy; 
nray;gLk; 

epiykkw;w Fwpg;ghaj;jpy; kl;LNk 
nray;gLk; 

3 Roy; mr;ir Nehf;fp nray;gLk;.  
;tl;l ikaj;ij Nehf;fp nray;gLk; 

Roy; mr;rpypUe;J ntspNehf;fp 
nray;gLk;. 
tl;l ikaj;jpypUe;J ntspNehf;fp 
nray;gLk; 

4 
|𝐹𝑐𝑝| = 𝑚𝜔2𝑟 =

𝑚𝑣2

𝑟
 |𝐹𝑐𝑓| = 𝑚𝜔2𝑟 =

𝑚𝑣2

𝑟
 

5 ,U nghUl;fSf;fpilNaahd 
cwthy; Vw;gLfpwJ 

xU nghUspd; epiykj;jd;ikahy; 
Vw;gLfpwJ 

6 epiykf; Fwpg;ghaj;jpy; jdpj;j 
nghUspd; tpirg;glk; tiuAk;NghJ 
ikaNehf;F tpiria Fwpg;gpl 
Ntz;Lk; 

epiykf; Fwpg;ghaj;jpy; ikatpyf;F 
tpir ,y;iy.  Mdhy; Row;rp 
Fwpg;ghaj;jpy; ikaNehf;F tpir kw;Wk; 
ikatpyf;F tpir ,uz;ilAk; Fwpg;gpl 
Ntz;Lk;. 

7 ,jd; tpisTfs; cz;ikahdit ,jd; tpisTfs; cz;ikahdit 
 

6.  ikatpyf;F tpiriaj; jFe;j vLj;Jf;fhl;LfSld; RUf;fkhf tpsf;Ff 

Row;rp ,af;fj;ij Nkw;nfhs;Sk; fy;  xd;iwf; fUJNthk;. epiykf; Fwpg;ghaj;ij nghUj;J 
fy;ypd; Nfhzj;jpirNtfk; 𝜔 vd;f. ,Nj Nfhzj;jpirNtfj;Jld; RoYk; Row;rpf; 
Fwpg;ghaj;ij nghUj;J fy; Xa;T epiyapy; ,Ug;gJ Nghy; Njhd;Wk;. 

Vnddpy; Row;rpf; Fwpg;ghaj;ij nghUj;J fy;ypd; kPJ –𝑚𝜔2𝑟 vd;w ikaNehf;F tpirAk; 

mjw;F rkkhd vjpHjpirapy;; +𝑚𝜔2𝑟 vd;w tpirAk; nray;gLk;.  

vdNt fy;ypd; kPJ nray;gLk; njhFgad; tpir Rop. ,q;F ntspNehf;fp nray;gLk; +𝑚𝜔2𝑟 
vd;w tpir ika tpyf;F tpir vdg;gLk;;. 

Row;rp Fwpg;ghaj;jpypUe;J (epiykkw;w Fwpg;ghaj;jpypUe;J) Ma;T nra;Ak; NghJ kl;Lk; ika 
tpyf;F tpir nray;gLtjhf Njhd;Wk;. ,jdhy; jhd; ika tpyf;F tpir Nghyp tpir 
vdg;gLk;. 

v.fh:NeHf;Nfhl;Lg; ghijapy; nrd;Wnfhz;bUf;Fk; fhH jpBnud tisAk;NghJ fhupd; cs;Ns 
epiyahf nghUj;jg;glhj nghUs; epiykg;gz;G fhuzkhf NeHf;Nfhl;Lg; ghijapNyNa 
njhlHe;J ,aq;f Kaw;rpf;Fk;. 

,e;j ,af;fj;ij epiykf; Fwpg;ghaj;jpypUe;J ghHf;Fk;NghJ NeHf;Nfhl;L ,af;fkhfj; njupAk;. 
Mdhy; Row;rpf; Fwpg;ghaj;jpypUe;J ghHf;Fk;NghJ ntspNehf;fp nry;tJNghy; Njhd;Wk; 
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7. cUSjypd; cuha;T gw;wp RUf;fkhf tptup. 

rf;fuk;  gug;gpy; ,aq;Fk;NghJ rf;fuj;jpd; vg;Gs;sp gug;igj; njhLfpwNjh mg;Gs;sp 
vg;nghOJk; Xa;Tepiyapy; ,Uf;Fk;. vdNt rf;fuj;Jf;Fk; gug;Gf;Fk; ,ilNa rhHgpaf;fk; 
,y;iy. 

Mdhy;; rf;fukpd;wp nry;Yk; NghJ nghUSf;Fk; gug;Gf;Fk; ,ilNa xU rhHgpaf;fk; 
Vw;gLk;. ,jdhy; cuha;T tpir kpf mjpfk;. 

rWf;fyw;w cUSk; ,af;fj;jpy; eilKiwapy; nghUl;fspd; nefpo;Tj;jd;ik fhuzkhf 
jiuiaj; njhLk; Gs;sp rw;Nw jiuapy; mOj;jp kpff;Fiwthd cuha;it Vw;gLj;JfpwJ. 

vdNt thfdj;jpd; rf;fuj;Jf;Fk; rhiyapd; gug;Gf;Fk; ,ilNa cuha;T tpir 
Vw;gLfpwJ. vdpDk; cUSk; cuha;T ,af;f cuha;it tpl kpfTk; FiwT. 

 

8. rWf;F Nfhzj;ij fz;lwptjw;fhd Nrhjidia RUf;fkhf tptup. 

nfl;bahd ml;il nfhz;l Nehl;L Gj;jfk; xd;iw vLj;Jf; nfhs;sTk;. xU ehzaj;ij 
ml;ilapd; kPJ itf;fTk;. ml;il fpilj;jsj;Jld; Vw;gLj;Jk; rha;Nfhdj;ij gbg;gbahf 
caHj;jTk;. 

rha;Nfhzk; rWf;F Nfhzj;Jf;F rkkhFk; NghJ Gtp <Hg;Gtpirapd; fpilj;jsf;$W 
(𝑚𝑔𝑠𝑖𝑛𝜃) cuha;T tpiria rkd;nra;J tpLk;. ,jdhy; ehzak; eOtpr; nry;yj; njhlq;Fk;. 

,e;j epiyapy; cs;s rha;Nfhzk; rWf;F Nfhzj;ij jUk;. 

9. tisTr; rhiyfspd; ntsp tpspk;G caHj;jg;gl;bUg;gjd; Nehf;fk; vd;d? tpsf;Ff. 

ruprkkhd tl;lr;rhiyapy; thfdq;fs; rWf;fp tpOtJ rhiyg;  gug;gpd; epiy cuha;T 
Fzfj;ij rhHe;jJ. cuha;Tf; Fzfj;jpd; kjpg;G gug;gpd; jd;ikiar; rhHe;jJ.  

,jdhy; Vw;gLk; tpgj;ij jLf;f rhiyapd; ntsptpspk;G caHj;jg;gl;bUf;Fk;. 
ntsptpspk;G caHj;jg;gl;bUg;gjhy; ,J rha;jsk; Nghy; nray;gLk;. 

tpsf;fk;: 

rhiyapy; nry;Yk; fhH tisAk;NghJ ,U tpirfs; nray;gLk; 

m) fPo;Nehf;fp nray;gLk; Gtp <Hg;G tpir (𝑚𝑔) 

M); nrq;Fj;J tpir (𝑁) 

nrq;Fj;J tpiria ,U$Wfshf gpupf;fyhk;. 

1. 𝑵𝒄𝒐𝒔𝜽 → Gtp <Hg;Gtpiria rkd; nra;fpwJ. 

2. 𝑵𝒔𝒊𝒏𝜽 → ika Nehf;F tpiriaj; jUfpwJ. 

epa+l;l;ld; ,uz;lhk; tpjpg;gb 𝑵𝒄𝒐𝒔𝜽 = 𝒎𝒈  

 𝑵𝒔𝒊𝒏𝜽 =
𝒎𝒗𝟐

𝒓
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 𝒕𝒂𝒏𝜽 =
𝒗𝟐

𝒓𝒈
  

 𝑣 = √𝑟𝑔𝑡𝑎𝑛𝜃  

,e;j rkd;ghL thfdk; rWf;fhky; nry;y Ntz;ba Ntfj;jpd; rkd;ghlhFk;. 

 

10. Gtpia Nehf;fp epytpd; ikaNehf;F KLf;fj;ij fhz;f 

epyh > Gtpapid 27.3 ehl;fspy; Rw;wptUfpwJ. 

Gtpapd; Muk; 6.4 × 106𝑚  

ikaNehf;F KLf;fj;Jf;fhd rkd;ghL; 𝜔2𝑅𝑚 = 𝑎𝑚  

𝑅𝑚 = 60 × Gtpapd; Muk;= 60 × 6.4 × 106𝑚 = 384 × 106𝑚  

Nfhzj;jpirNtfk; 𝜔 =
2𝜋

𝑇
 

𝑇 = 27.3 × 24 × 60 × 60 = 2.358 × 106𝑠  

∴ 𝑎𝑚 = (
2𝜋

𝑇
)
2

𝑅𝑚  

∴ Gtpia Nehf;fp epytpd; ikaNehf;F KLf;fk; 𝟎. 𝟎𝟎𝟐𝟕𝟐𝒎𝒔−𝟐 

 

 

 

அலகு 4 Ntiy> Mw;wy; > jpwd ; 

FWtpdhf;fs; 

1. ,aw;gpay; Ntiyapd; tiuaiwadJ nghJf; fUj;jpypUe;J vt;thW kW}gLfpwJ 
vd;gij tpsf;Ff. 

,aw;gpaypd; gb xU nghUspd; kPJ nray;gLk; tpir mjid ,lk;ngaur; nra;jhy; 
kl;LNk Ntiy nra;ag;gl;Ls;sJ vdg;gLk;. 

2. gy;NtW tif epiyahw;wiyf; $W. mjd; rkd;ghLfisf; $W. 

1. <Hg;G mOj;j Mw;wy; 𝑈 = 𝑚𝑔ℎ 

2.; kPl;rp mOj;j Mw;wy; 𝑈 =
1

2
𝑘𝑥2 

3.; kpd; mOj;j Mw;wy; 𝑈 =
1

4𝜋𝜀0

  𝑞1𝑞2

𝑟
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3. kPl;rp kw;Wk; kPl;rpaw;w Nkhjypd; rpwg;gpay;Gfis tpsf;Ff. 

t.vz; kPl;rp Nkhjy; kPl;rpaw;w Nkhjy; 

1 nkhj;j ce;jk; khwhJ nkhj;j ce;jk; khwhJ 
2 nkhj;j ,af;f Mw;wy; khwhJ nkhj;j ,af;f Mw;wy; khWk; 
3 njhlHGila tpirfs; Mw;wy; khw;wh 

tpirfs; 
njhlHGila tpirfs; Mw;wy; khw;Wk; 
tpirfs; 

 

4. Mw;wy; khw;wh tpir kw;Wk; Mw;wy; khw;Wk; tpirfSf;F ,ilNa cs;s 
NtWghLfisf;$W.  ,U cjhuzq;fs; jUf. 

t.vz; Mw;wy; khw;wh tpir Mw;wy; khw;Wk; tpir 

1 Ntiy ghijiar; rhHe;jJ my;y Ntiy ghijiar; rhHe;jJ  
2 xU Rw;wpy; nra;ag;gl;l Ntiy Rop xU Rw;wpy; nra;ag;gl;l Ntiy Rop my;y 
3 nkhj;j Mw;wy; khwhJ. ntg;gk; > xsp Mw;wyhf khWfpwJ. 
 

5. gpd;tUtdtw;iw tiuaW.    

M) jpwd; <)kPl;rpaw;w Nkhjypy; ,af;f Mw;wy; ,og;G 

M) jpwd; 

Ntiy nra;ag;gLk; tPjk; my;yJ Mw;wy; ntspg;gLk; tPjk; 

; 𝑃 =
𝑊

𝑡
 

<) kPl;rpaw;w Nkhjypy; ,af;f Mw;wy; ,og;G 

KO kPl;rpaw;w Nkhjypy; ,af;f Mw;wypog;ghdJ xyp> ntg;gk;> xsp Mw;wyhf khw;wg;gLfpwJ. 

,af;f Mw;wy; ,og;G 

∆𝑄 = (
𝑚1𝑚2

𝑚1+𝑚2
) (𝑢1−𝑢2)

2  

 

 

neLtpdhf;fs:; 

1. khwh tpirahy; nra;ag;gl;l NtiyfSf;fpilNa cs;s NtWghLfis 
tiuglq;fSld; tpsf;Ff. 
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khwhj tpirapdhy; nra;ag;gl;l Ntiy: 

  xU nghUspd; kPJ 𝐹  vd;w khwh tpir     
nray;gl;L 𝑑𝑟  vd;w ,lg;ngaHr;rp Vw;gLj;j 
nra;ag;gl;l Ntiy  

𝑑𝑊 = (𝐹𝑐𝑜𝑠𝜃) 𝑑𝑟  

nkhj;j Ntiy  𝑊 = ∫ 𝑑𝑊
𝑟𝑓

𝑟𝑖
= ∫ (𝐹𝑐𝑜𝑠𝜃) 𝑑𝑟

𝑟𝑓

𝑟𝑖
  

 

khWk; tpirapdhy; nra;ag;gl;l Ntiy: 

xU nghUspd; kPJ 𝐹𝑐𝑜𝑠𝜃 vd;w khWgLk; tpirapd; 
$W nray;gl;L 𝑑𝑟 vd;w rpW ,lg;ngaHr;rp Vw;gLj;j 
nra;ag;gl;l Ntiy        

𝑑𝑊 = (𝐹𝑐𝑜𝑠𝜃) 𝑑𝑟  

,q;F 𝜃 kw;Wk; 𝐹 khwpfs; 

𝑟𝑖 Kjy; 𝑟𝑓 tiu ,lg;ngaHr;rp VwgLj;j nra;aNtz;ba nkhj;j Ntiy 

𝑊 = ∫ 𝑑𝑊
𝑟𝑓

𝑟𝑖

= ∫ (𝐹𝑐𝑜𝑠𝜃) 𝑑𝑟
𝑟𝑓

𝑟𝑖

 

tiuglj;jpd; fPo; cs;s gug;G khWgLk; tpirapdhy; nra;ag;gl;l Ntiyiaf; Fwpf;fpwJ.  

                         

2. Ntiy kw;Wk; Mw;wy; jj;Jtj;ijf; $wp tpsf;Ff. mjw;F VNjDk; 3 cjhuzq;fs; 
jUf (𝟓𝑴)(𝑴𝑨𝑹 𝟐𝟎𝟐𝟎&𝟐𝟐) 

nghUspd; kPJ tpirahy; nra;ag;gl;l Ntiy nghUspd; ,af;f Mw;wiy khw;WfpwJ. 
,JNt Ntiy ,af;f Mw;wy; Njw;wk; vdg;gLk;. 

;:      tpsf;fk; 

𝐹 vd;w khwh tpirahy; nra;ag;gl;l Ntiy 𝑊 = 𝐹𝑠  

tpir 𝐹 = 𝑚𝑎  

𝑣2 = 𝑢2 + 2𝑎𝑠  

∴ 𝐹 = 𝑚
(𝑣2−𝑢2)

2𝑠
  

𝑊 =
1

2
𝑚𝑣2 −

1

2
𝑚𝑢2  

∴
1

2
𝑚𝑣2 −

1

2
𝑚𝑢2 = ∆𝐾𝐸 =,af;f Mw;wy; khWghL  
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∴ 𝑊 = ∆𝐾𝐸  

vdNt Ntiy ,af;f Mw;wy; khw;wj;Jf;F rkk;. 

cjhuzq;fs; 

1. Ntiy NeHf;Fwp vdpy; ,af;f Mw;wy; mjpfupf;fpwJ. 

2.Ntiy vjpHf;Fwp vdpy; ,af;f Mw;wy; FiwfpwJ. 

3.; Ntiy nra;ag;gltpy;iy vdpy;; ,af;f Mw;wy; khwhJ. 

 

3. jpwd; kw;Wk; jpirNtfj;Jf;fhd Nfhitiaj; jUtp.mjw;F rpy cjhuzq;fisj; 
jUf 

𝐹 vd;w tpirapdhy; 𝑑𝑟  vd;w ,lg;ngaHr;rpf;F nra;ag;gl;l Ntiy  

𝑊 = ∫𝐹 . 𝑑𝑟   

Mdhy; 𝑊 = ∫
𝑑𝑊

𝑑𝑡
𝑑𝑡 

,NjNghy; ∫𝐹 . 𝑑𝑟 = ∫𝐹 .
𝑑𝑟 

𝑑𝑡
𝑑𝑡 

= ∫𝐹 . 𝑣  𝑑𝑡  

∴ ∫
𝑑𝑊

𝑑𝑡
𝑑𝑡 = ∫𝐹 . 𝑣  𝑑𝑡  

∫ (
𝑑𝑊

𝑑𝑡
− 𝐹 . 𝑣 ) 𝑑𝑡 = 0  

𝑑𝑊

𝑑𝑡
− 𝐹 . 𝑣 = 0  

‖
𝑑𝑊

𝑑𝑡
= 𝐹 . 𝑣 ‖  

 

4. kPl;rpaw;w Nkhjy; v.v. mJ kPl;rp Nkhjypy; ,Ue;J vt;thW khWgLfpwJ. md;whl 
tho;tpy; kPl;rpaw;w NkhjYf;F cjhudk; jUf. 

kPl;rpaw;w Nkhjy;                            

NkhjYf;F Kd; nkhj;j ,af;f Mw;wYk; NkhjYf;F gpd; nkhj;j ,af;f Mw;wYk; rkkhf 
,y;iy vdpy; kPl;rpa;w;w Nkhjy; vdg;gLk;. 

,af;f Mw;wy; ,og;G = [NkhjYf;F gpd; nkhj;j ,af;f Mw;wy; ] – [NkhjYf;F Kd; nkhj;j 

,af;f Mw;wy;] 

KO kPl;rpaw;w Nkhjy; vdpy; NkhjYf;Fg; gpd; nghUs;fs; Xl;bf;nfhz;L v  vd;w nghJthd 
jpirNtfj;jpy; ,aq;FfpwJ. 
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𝑣 =
𝑚1𝑢1+𝑚2𝑢2

𝑚1+𝑚2
  

,af;f Mw;wy; ,og;G     ∆𝑄 =
1

2
(

𝑚1𝑚2

𝑚1+𝑚2
) (𝑢1 − 𝑢2)

2  

t.vz; kPl;rp Nkhjy; kPl;rpaw;w Nkhjy; 
1 nkhj;j ce;jk; khwhJ nkhj;j ce;jk; khwhJ 
2 nkhj;j ,af;f Mw;wy; khwhJ nkhj;j ,af;f Mw;wy; khWk; 
3 njhlHGila tpirfs; Mw;wy; 

khw;wh tpirfs; 
njhlHGila tpirfs; Mw;wy; khw;Wk; 
tpirfs; 

4 ,ae;jpu Mw;wy; rpijtilahJ ,ae;jpu Mw;wy; rpijtilAk; 
 

kPl;rpaw;w NkhjYf;F cjhuzq;fs; 

1. Jg;ghf;fp Fz;L nghUspDs; nghjpjy; 
2. <ukhd fspkz; cUz;il thfdj;jpd; kPJ vwpAk;NghJ xl;bf; nfhz;L thfdj;jpy; 

Ntfj;jpNyNa ,aq;Fjy;. 

 

 

myF 5 

Jfs;fshyhd mikg;G kw;Wk; jpz;kg; nghUl;fspd; ,af;fk; 

 

FWtpdhf;fs; 

1. epiw ikak; tiuaW. 
nghUnshd;wpd; xl;Lnkhj;j epiwAk; nrwpe;Js;s Gs;sp epiw ikak; vdg;gLk;. 

 

2. fPo;fz;l tbtpay; mikg;Gfspd; epiwikaj;ijf; fhz;f. 
m) rkgf;f Kf;Nfhzk;    M) cUis  ,) rJuk; 

tbtpay; mikg;G epiwikak; 
rkgf;f Kf;Nfhzk; ikaf;NfhLfs; ntl;bf;nfhs;Sk; 

Gs;spapy; 

cUis mr;rpd; ikag; Gs;spapy 

rJuk; %iytpl;lq;fs; ntl;bf;nfhs;Sk; 
Gs;spapy; 

 

3. jpUg;Gtpir v.v? mjd; myF ahJ.(𝟑𝑴) 
xU Gs;sp my;yJ mr;irg;nghUj;J nghUspd; kPJ nray;gLj;jg;gLk; Gw tpirapd; 

jpUg;Gj; jpwd; jpUg;Gtpir vdg;gLk;. 

�⃗� = �⃗� × �⃗⃗�      myF: 𝑵𝒎 
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4. jpUg;G tpiria cUthf;fhj tpirfSf;fhd epge;jid ahJ. 
1.epiyntf;lupd; jpirapy; nray;gLk; tpirfs; 

2.epiyntf;lUf;F vjpHjpirapy; nray;gLk; tpirfs; 

3.epiyntf;lupd; Mjhug; Gs;spapy; nray;gLk; tpirfs; 

 

5. eilKiw tho;tpy; jpUg;G tpir gad;gLj;jg;gLk; vLj;Jf;fhl;Lfs; ,uz;L jUf. 
1.fPy;fisg; nghWj;J fjTfis jpwe;J %Ljy; 

2.jpUF FwL %yk; jpUF kiwia Royr; nra;jy;. 

 

6. jpUg;Gtpirf;Fk; Nfhz ce;jj;Jf;Fk; ,ilNaahd njhlHG ahJ? 

jpUg;G tpir Nfhz ce;jj;jpd; khWghl;L tPjj;Jf;F rkk;. 

𝜏 =
𝑑�⃗� 

𝑑𝑡
  

 

7. ,ul;ilapd; jpUg;Gjpwid tiuaW. 

xNu NeHf;Nfhl;by; mikahj nrq;Fj;J njhiytpy; gpupf;fg;gl;Ls;s ,U rkkhd 
vjpnujpH tpirfs; Vw;gLj;Jk; jpUg;G tpisT ,ul;ilapd; jpUg;Gjpwd; vdg;gLk;. 

8. jpUg;Gjpwdpd; jj;Jtj;ijf; $W 

Row;rp rkepiyapy; tyQ;Rop jpUg;GjpwDk; ,lQ;Rop jpUg;GjpwDk; rkk;. 

𝑑1𝐹1 = 𝑑2𝐹2  

𝐹1

𝐹2
=

𝑑2

𝑑1
   

𝑑2

𝑑1
 vd;gJ vspa nek;GNfhypd; ,ae;jpuyhgk;. 

9. <Hg;G ikaj;ij tiuaW 

xU nghUspd; epiy kw;Wk; jpiriaf; fUjhj NghJ mg;nghUspd; nkhj;j vilAk; 
nray;gLtjhf Njhd;Wk; Gs;sp <Hg;G ikak; vdg;gLk;. 

10. epiykj; jpUg;Gj;jpwdpd; rpwg;gk;rq;fs; ,uz;L $Wf. 

1. NeHf;Nfhl;L ,af;fj;jpy; epiw Nghd;W Row;rp ,af;fj;jpy; epiykj; jpUg;Gjpwd; 
epiykkhf nray;gLfpwJ. 

2. gUg;nghUspd; epiw khwhjJ. Mdhy; epiykj;jpUg;Gjpwd; khwf;$baJ 

11. Row;rp Muk; v.v? 

xU nghUspd; Row;rp Muk; vd;gJ RoYk; mr;rpypUe;J rkhd Gs;sp epiw Jfspd; 
nrq;Fj;J njhiyT MFk;. 

12. Nfhz ce;j khwh tpjpiaf; $W 

ntspg;Gw jpUg;Gtpir nray;glhjtiu RoYk; jpz;kg;nghUspd; nkhj;jf; Nfhz ce;jk; 
khwhJ. 
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13. m) epiw M) tpir ,aw;gpay; msTf;F rkkhd Row;rp ,af;f msTfs; ahit? 

t.vz; ,lg;ngaHr;rp ,af;fk; Row;rp ,af;fk; 
1 epiw epiykj; jpUg;Gj;jpwd; 
2 tpir jpUg;G tpir 
 

14. J}a cUSjYf;fhd epge;jid vd;d? 

eOTjyw;w cUSjypd; NghJ tpspk;gpy; cs;s midj;J Gs;spfSk; fpilg;gug;igj; 
njhLk;NghJ    vTRANS = vROT  

∴ 𝑣𝐶𝑀 = 𝑅𝜔  

ngUk caug;Gs;spapy; njhFgad; jpirNtfk; 𝑉 = 𝑣𝑇𝑅𝐴𝑁𝑆 + 𝑣𝑅𝑂𝑇 

∴ 𝑉 = 2𝑣𝐶𝑀  

15. rWf;FjYf;Fk; eOTjYf;Fk; cs;s NtWghLfs; ahit? 

t.vz; rWf;Fjy; eOTjy; 
1 𝑣𝐶𝑀 > 𝑅𝜔 vDk; NghJ epfo;fpwJ. 

Row;rp ,af;fj;ij tpl 
,lg;ngaHr;rp ,af;fk; mjpfk; 

𝑣𝐶𝑀 < 𝑅𝜔  vDk;NghJ epfo;fpwJ. ,lg;ngaHr;rp 
,af;fj;ij tpl Row;;rp ,af;fk; mjpfk; 

2 fpilg;gug;ig njhLk; Gs;spapy; 
𝑣𝑇𝑅𝐴𝑁𝑆 > 𝑣𝑅𝑂𝑇 
 

fpilg;gug;ig njhLk; Gs;spapy; 𝑣𝑇𝑅𝐴𝑁𝑆 < 𝑣𝑅𝑂𝑇 
 

3 Kd;Ndhf;fp eOTjy; gpd;Ndhf;fp eOTjy; 
 

4 njhFgad; jpirNtfk; 
Kd;Ndhf;fpa jpirapy; mikAk; 

njhFgad; jpirNtfk; gpd;Ndhf;fpa jpirapy; 
mikAk;. 

 

16. cWjp kw;Wk; cWjpaw;w rkepiyia vt;thW NtWgLj;Jtha;? 

t.vz; cWjpr; rkepiy cWjpaw;w rkepiy 

1 nghUspd; epiyapy; rpwpa khw;wk; 
nra;Ak;NghJ kPz;Lk; rkepiyf;F tu 
Kaw;rpf;Fk; 

nghUspd; epiyapy; rpwpa khw;wk; 
nra;Ak;NghJ kPz;Lk; rkepiyf;F 
tuhJ 

2 rkepiyapy; Vw;gLk; khw;wj;jhy; 
nghUspd; epiw ikak; rw;Nw caUk;   

rkepiyapy; Vw;gLk; khw;wj;jhy; 
nghUspd; epiw ikak; rw;W 
fPo;Gwkhf mikAk;;   

3 rkepiyapy; epiyahw;wy; rpWkk;.; rkepiyapy; epiyahw;wy; rpWkkhf 
,Uf;fhJ.  

 

17. rkepiy v.v? 

jpz;kg;nghUspd; NeHf;Nfhl;L ce;jKk; Nfhz ce;jKk; khwpyp vdpy; mg;nghUs; ve;jputpay; 
rkepiyapy; cs;sJ vdg;gLk;. 
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neLtpdhf;fs;: 

1. xOq;fw;w tbtKila nghUl;fspd; epiwikak; fhZk; Kiwia tpsf;Ff 

   Gs;sp epiw vd;gJ vt;tpj tbtKk; msTk; ,y;yhj Ropaw;w epiw nfhz;lJ. 

𝑥𝐶𝑀 =
∑𝑚𝑖𝑥𝑖

∑𝑚𝑖
  

𝑥𝐶𝑀 =
∑𝑚𝑖𝑥𝑖

𝑀
  

𝑦𝐶𝑀 =
∑𝑚𝑖𝑦𝑖

𝑀
  

𝑧𝐶𝑀 =
∑𝑚𝑖𝑧𝑖

𝑀
  

epiwikaj;jpd; epiy (xCM, yCM, zCM)  

∴ epiw ikak; 𝑟 𝐶𝑀 =
∑𝑚𝑖𝑟 𝑖

𝑀
 

𝑟 𝑖 = 𝑥𝑖 �̂� + 𝑦𝑖𝑗̂ + 𝑧𝑖�̂�  

 

2. irf;fps; Xl;LgtH tisTg; ghijia flf;f KaYk;NghJ rha;tjw;fhd fhuzk; 
vd;d? nfhLf;fg;gl;l jpirNtfj;Jf;F irf;fps; Xl;LgtH rhAk; Nfhzj;Jf;fhd 
rkd;ghl;ilg; ngWf. 

    kpjptz;b Xl;LgtH rkepiyapy; r MuKs;s caHj;jg;glhj tl;lg; ghijapy; v Ntfj;jpy; 
nry;tjhf nfhs;Nthk;. 

mikg;G ω  Nfhzj;jpirNtfj;Jld; Z  mr;irg; 
nghUj;J Roy;fpwJ.  

 

mikg;gpd; kPJ nray;gLk; tpirfs;   

i) Gtp <Hg;G tpir(mg) 

ii) nrq;Fj;J tpir(N) 

iii) cuha;T tpir(f) 

iv) ikatpyf;F tpir(
mv2

r
) 

 

Row;rp rkepiyapy; τnet = 0 

A I nghUj;J Gtp <Hg;G tpirahy; Vw;gLk; jpUg;G tpir = mg(AB) fbfhu jpirapy; 

ikatpyf;F tpirahy; Vw;gLk; jpUg;G tpir =
mv2

r
(BC) vjpHfbfhu jpirapy; 

vdNt –mg(AB) +
mv2

r
(BC) = 0  

𝑚𝑔(𝐴𝐵) =
𝑚𝑣2

𝑟
(𝐵𝐶)  

www.Padasalai.Net                                                                 www.CBSEtips.in

Kindly send me your district question papers to our whatsapp number: 7358965593

w
w

w
.P

ad
as

al
ai

.N
et

w
w

w
.P

ad
as

al
ai

.N
et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


27 |PREPARED  BY LAKSHMANAN K   PGT  IN  PHYSICS  GHSS VETTANVIDUTHI 

 

∴ 𝑚𝑔𝐴𝐶𝑠𝑖𝑛𝜃 =
𝑚𝑣2

𝑟
𝐴𝐶𝑐𝑜𝑠𝜃  

𝑡𝑎𝑛𝜃 =
𝑣2

𝑟𝑔
  

𝜃 = tan−1 𝑣2

𝑟𝑔
  

 

3. jz;L xd;wpd; epiykj; jpUg;Gjpwid mjd; ikak; topahfTk; jz;Lf;F 
nrq;Fj;jhfTk; nry;Yk; mr;irg; nghUj;jJkhd rkd;ghl;il tptup 

 

M epiwAk; l ePsKk; nfhz;l jpz;kj; jz;L xd;iwf; fUJf. 

MjpapypUe;J x njhiytpy; cs;s kPEz; epiwf;fhd epiykj;jpUg;Gjpwd; dI = (dm)x2  

XuyF ePsKs;s jz;bd; epiw dm = λdx =
M

l
dx  

jz;bd; epiykj; jpUg;Gjpwd;  I =
M

l
∫ x2dx  

I =
M

l
∫ x2dx

l/2

−l/2
  

𝐈 =
𝟏

𝟏𝟐

𝟏

𝐌𝐥𝟐
  

 

 

1. rPuhd tisaj;jpd; ikak; topr; nry;tJk; jsj;jpw;F nrq;Fj;jhdJkhd mr;irg;gw;wpa 
epiykj; jpUg;Gjpwidf; fhz;f. 

 

m epiwAk; R MuKk; nfhz;l  tl;l tisaj;ijf; fUJf. tisaj;jpy; dx ePsKs;s kPEz; 
epiw dm  If; fUJNthk;.  .R vd;gJ tisaj;jpd; Muk;. 

kPEz; epiwf;fhd epiykj;jpUg;Gjpwd; 𝑑𝐼 = (𝑑𝑚)𝑅2 

tl;l tisak; KOtjw;fhd epiykj;jpUg;Gjpwd; 𝐼 = ∫ 𝑑𝐼 
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𝐼 = 𝑀𝑅2  

 

2. rPuhd tl;lj;jl;bd; ikak; topr;nry;tJk;> jsj;Jf;F nrq;Fj;jhf nry;tJkhd 
mr;irg;gw;wpa epiykj; jpUg;Gjpwidf; fhz;f. 

 

m epiwAk; R MuKk; nfhz;l  tl;lj;jl;ilf; fUJf. tl;lj; jl;lhdJ kpfr;rpwpa 
tisaq;fshy; MdJ. ,jpy; xU tisaj;jpd; kPEz; epiw dm jbkd; dr kw;Wk; Muk; r vd;f. 

kpfr;rpwpa tl;l tisaj;jpd; epiykj; jpUg;Gjpwd; dI = (dm)r2 

tl;ljl;L KOtjw;fhd epiykj; jpUg;Gjpwd; 𝐼 = ∫𝑑𝐼 

𝐼 =
1

2
𝑀𝑅2   

 

4. Nfhz ce;j khwh tpjpia jf;f cjhuzq;fSld; tptup. 
 

ntspg;Gw jpUg;Gtpir nray;glhj tiu RoYk; jpz;kg; nghUspd; nkhj;jf; Nfhz ce;jk; 
khwhJ. ,JNt Nfhz ce;j khwh tpjp MFk;. 

𝜏 =
𝑑𝐿

𝑑𝑡
  

𝜏 = 0  vdpy;  𝐿 =khwpyp. 

NkYk; 𝐿 = 𝐼𝜔 

Nfhz ce;j khwh tpjpg;gb  

njhlf;f Nfhz ce;jk; =  ,Wjp Nfhz ce;jk; 

my;yJ Iω =khwpyp 

vdNt I mjpfkhFk; NghJ 𝜔 FiwAk;> my;yJ 𝜔 mjpfkhFk; NghJ 𝐼 FiwAk; 

I]; eldf; fiyQH jd;idj; jhNd Row;Wk;NghJ mtuJ ifffis ntspg;Gwkhf ePl;bdhy; 
RoYk; Ntfk; FiwfpwJ. Vnddpy;  𝐼 mjpfupg;gjhy; 𝜔 FiwfpwJ.                                 
Mdhy; iffis klf;Fk; NghJ Ntfk; mjpfupf;fpwJ.   

ePr;ry; Fsj;jpy; cauj;jpypUe;J Fjpf;Fk; ePr;ry; tPuH fhw;wpy; gwe;J tUk;NghJ Fl;bf;fuzk; 
mbg;gjd; %yk; cliy RUf;fp nfhs;fpwhH. ,jdhy; epiykj; jpUg;Gjpwd; Fiwe;J Nfhzj; 
jpirNtfk; mjpfkhfpwJ. 
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5. ,izar;R Njw;wj;ij $wp ep&gpf;f 

nghUspd; ve;j xU mr;irg;gw;wpa epiykj;jpUg;Gjpwd; MdJ epiw ikak; topNa nry;Yk; 
,iz mr;irg; gw;wpa epiykj;jpUg;Gj;jpwd; kw;Wk; nghUspd; epiwiaAk; ,U mr;RfSf;F 
,ilg;gl;l njhiytpd; ,UkbiaAk; ngUf;fptUk; ngUf;fy;gyd; Mfpatw;wpd; $LjYf;F rkk;. 

 

∴  𝐼 = 𝐼𝑐 + 𝑀𝑑2  

 

6. nrq;Fj;J mr;R Njw;wj;ij $wp ep&gpf;f. 

nky;ypa rkjsg;gug;Gf;F nrq;Fj;jhd mr;irg; gw;wpa epiykj; jpUg;GjpwdhdJ me;j 
jsj;jpNyNa mike;j xd;Wf;nfhd;W nrq;Fj;jhd ,U mr;Rfisg; gw;wpa epiykj; 
jpUg;Gjpwd;fspd; $LjYf;Fr; rkk;. 

  

ep&gzk;: 

𝐼𝑍 = 𝐼𝑋 + 𝐼𝑌  
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7. rha;jsj;jpy; cUSjiy tptup kw;Wk; mjd; KLf;fj;Jf;fhd rkd;ghl;il ngWf. 

 

𝑚 epiw 𝑅 Muk; nfhz;l cUis rha;jsj;jpy; eOthky; cUs;fpwJ. 

rha;jsj;jpy; nghUspd; kPJ ,U tpirfs; nray;gLfpwJ.  

1. Gtp <Hg;G tpirapd; xU $W 𝑚𝑔𝑠𝑖𝑛𝜃 

2.  epiy cuha;T 𝑓 

rha;jsj;Jf;F nrq;Fj;jhd 𝑚𝑔𝑐𝑜𝑠𝜃 nrq;Fj;J tpirahy; rkd; nra;ag;gLk;. 

𝑚𝑔𝑠𝑖𝑛𝜃 MdJ ,lg;ngaHr;rpia Vw;gLj;JfpwJ. 

epiy cuha;T 𝑓 ,lg;ngaHr;rpf;F vjpuhf nray;gLfpwJ. 

𝑚𝑔𝑠𝑖𝑛𝜃 − 𝑓 = 𝑚𝑎 → ①  

𝑚𝑔𝑠𝑖𝑛𝜃 jpUg;G tpiria Vw;gLj;jhJ. cuha;T tpir jpUg;G tpiria Vw;gLj;Jk;. 

𝑅𝑓 = 𝐼𝛼    𝑎 = 𝑟𝛼, 𝐼 = 𝑚𝐾2  

∴ 𝑅𝑓 = 𝑚𝐾2 𝑎

𝑅
  

𝑓 = 𝑚𝑎 (
𝐾2

𝑅2)  

① y; gpujpapl  𝑚𝑔𝑠𝑖𝑛𝜃 − 𝑚𝑎 (
𝐾2

𝑅2) = 𝑚𝑎  

𝑎 (1 +
𝐾2

𝑅2) = 𝑔𝑠𝑖𝑛𝜃  

KLf;fk;: 𝑎 =
𝑔𝑠𝑖𝑛𝜃

(1+
𝐾2

𝑅2)
 

,Wjp jpirNtfk;: 𝒗 = √
𝟐𝒈𝒉

𝟏+
𝑲𝟐

𝑹𝟐

 

rha;jsj;jpy; fPo;Nehf;fp ,aq;f vLj;Jf;nfhs;Sk; fhyk;  𝒕 = √
𝟐𝒉(𝟏+

𝑲𝟐

𝑹𝟐)

𝒈𝒔𝒊𝒏𝟐𝜽
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