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1.,ay; cyfj;jpd; jd;ikAk; mstPl;baYk; 

3 kw;Wk; 5 kjpg;ngz; tpdhf;fs; 

1. SI myF Kiwapd; rpwg;gpay;Gfisf; $Wf. 

 ,k;Kiwapy; xU ,aw;gapy; mstpw;F xNu 
xU myF kl;LNk gad;gLj;jg;gLfpwJ. 

 ,k;Kiwapy; midj;J top myFfSk;> 
mbg;gil myFfspypUe;J vspjhffj; 
jUtpf;fg;gLfpd;wd. 

 ,J XH nkl;hpf; myF Kiahjyhy; 
ngUf;fy; kw;Wk; Jizg;ngUf;fy; Mfpad 
10d; klq;Ffshf Neubahf jug;gLfpd;wd. 
 

2. rpwpa njhiyTfis mstplg; gad;gLk; jpUF 
mstp kw;Wk; ntHdpaH mstp gw;wp tpthp. 
jpUF mstp: 

 jpUF mstpahdJ 50 mm tiuapyhd 
nghUl;fspd; ghpkhzq;fis kpfj; 
Jy;ypakhf msptlg; gad;gLk; fUtpahFk;. 

 ,f;fUtpapd; jj;Jtk; tl;l ,af;fj;ijg; 
gad;gLj;jp nghpjhf;fg;gl;l NeHf;Nfhl;L 
,af;fkhFk;. 

 jpUF mstpapd; kPr;rpw;wsT 0.01 mm. 

ntHdpaH mstp: 

 Jisapd; Mok; my;yJ Jisapd; tpl;lk; 
Nghd;w mstPLfis msf;fg; gad;gLk; 
gd;Kfj;jd;ik nfhz;l fUtp ntHdpaH 
mstp MFk;. 

 ntHdpaH mstpapd; kPr;rpw;wsT 0.1 mm 
 
 
 
 
 
 

3. Kf;Nfhz Kiwapd; %yk; xU nghUspd; 
cauj;ij vt;thW mstpLtha;? 

 AB = h vd;gJ msf;f Ntz;ba kuj;jpd; 
cauk;. 

 B vd;gJ x njhiytpy; cs;s C vd;w 
,lj;jpy; cw;WNehf;FgtH ,Ug;gjhff; 
nfhs;Nthk;. 

 ∠𝐴𝐶𝐵 = 𝜃 

 tan 𝜃 =
𝑕

𝑥
 

 𝑕 = 𝑥 tan 𝜃 
 
 
 
 
4. ,lkhW Njhw;w Kiwapd; %yk; GtpapypUe;J 

epytpd; njhiyitf; fzf;fpLk; Kiwia 
tpsf;Ff. 

 C vd;gJ Gtpapd; ikak;. 

 A kw;Wk; B vd;gJ Gtp Nkw;gug;gpy; NeH 
vjpnujpuhd gFjpfs;. 

 thdpay; njhiyNehf;fpapd; cjtpahy; A 
kw;Wk; B apypUe;J mUfpy cs;s 
tpz;kPDf;Fk; re;jpuDf;Fk; ,ilNaahd 
,lkhW Njhw;wf;Nfhzk; 𝜃1, 𝜃2 
fz;lwpag;gLfpwJ. 

 GtpapypUe;J epytpd; nkhj;j ,lkhW 
Njhw;wf; Nfhzk; 

 ∠𝐴𝑀𝐵 = 𝜃1 + 𝜃2 = 𝜃 

 𝜃 =
𝐴𝐵

𝑀𝐶
 

 𝑀𝐶 =
𝐴𝐵

𝜃
 

 AB kw;Wk; 𝜃 kjpg;G mwpe;jpUe;jhy; Gtpf;Fk; 
re;jpuDf;Fk; ,ilNaahd njhiyitf; 
fzf;fplyhk;. 

 
 

5. NulhH Jbg;G Kiw %yk; Nfhs; xd;wpd; 
njhiyit mstpLk; Kiwia tpsf;Ff. 

 NulhH vd;gJ vd;gjd; RUf;fkhFk;. 

 Nulhiuf; nfhz;L nrt;tha; Nghd;w Gtpf;F 
mUfpy; cs;s Nfhspd; njhiyit 
Jy;ypakhf mstpl KbAk;. 

 ,k;Kiwapy; Gtpg;gug;gpypUe;J NubNah gug;gp 
%yk NubNah miyj;Jbg;Gfs; gug;ggl;L> 
NfhspypUe;J vjpnuhspf;fg;gl;l Jbg;Gfs; 
Vw;gp %yk czug;gLfpwJ. 

 NubNah miy gug;gpapypUe;J 
mDg;gg;gl;ljw;Fk; Vw;gpapy; ngwg;gl;ljw;Fk; 
,ilNaahd Neu ,ilntsp t vdpy; 
Nfhspd; njhiytpid fPo;fz;l njhlHG 
%yk; ngwyhk;. 

 
Neuk; lnfhz;Jf;vLj;

njiyT jfle ;
Ntfk;  

 𝑑 =
𝑣𝑡

2
 

 𝑣 vd;gJ NubNah miyfspd; Ntfk;. 

 𝑡  vd;gJ NubNah miyfs; nrd;W 
te;jila MFk; fhyk;. 

 ,k;Kiw %yk; Gtpg;gug;gpyUe;J XH 
tpkhdk; vt;tsT cauj;jpy; gwe;J 
nfhz;bUf;fpwJ vd;gijAk; fz;lwpayhk;. 
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6. nkhj;jg; gpiofs; vd;why; vd;d? mtw;iw 
vt;thW rhpnra;;ayhk;? 

cw;W Nehf;Fgthpd; ftdf; Fiwtpd; 
fhuzkhf Vw;gLk; gpiofs; nkhj;jg gpiofs; 
vdg;gLk;. 

 fUtpia Kiwahfg; nghUj;jhky mstPL 
vLj;jy; 

 gpioapd; %yj;jpidAk;> Kd;ndr;rhpf;if 
eltbf;iffisAk; ftdj;jpy; nfhs;shky; 
jtwhf mstPL vLj;jy;. 

 jtwhf cw;WNehf;fpaijg; gjptpLjy; 

 fzf;fPl;bd; NghJ jtwhd kjpg;gPLfisg; 
gad;gLj;Jjy;. 

 Nrhjid nra;gtH ftdkhfTk;> tpopg;GlDk; 
nray;gl;lhy; ,g;gpiofisf; Fiwf;fyhk;. 
 

7. ,U msTfspd; $Ljypy; Vw;gLk; gpiofspd; 
guTjiy tpsf;Ff. 

 𝐴 = 𝐴 ± ∆𝐴 

 𝐵 = 𝐵 ± ∆𝐵 

 𝑍 = 𝐴 + 𝐵 

 𝑍 = 𝑍 ± ∆𝑍 

 𝑍 ± ∆𝑍 =  𝐴 ± ∆𝐴 +  𝐵 ± ∆𝐵  

 =  𝐴 + 𝐵  ± (∆𝐴 + ∆𝐵) 

 = 𝑍 ± (∆𝐴 + ∆𝐵) 

 ∆𝑍 = ∆𝐴 + ∆𝐵 
 

8. ,U msTfspd; NtWghl;bdhy; Vw;gLk; 
gpiofspd; guTjiy tpsf;F. 

 𝐴 = 𝐴 ± ∆𝐴 

 𝐵 = 𝐵 ± ∆𝐵 

 𝑍 = 𝐴 − 𝐵 

 𝑍 = 𝑍 ± ∆𝑍 

 𝑍 ± ∆𝑍 =  𝐴 ± ∆𝐴 −  𝐵 ± ∆𝐵  

 =  𝐴 − 𝐵  ± (∆𝐴 + ∆𝐵) 

 = 𝑍 ± (∆𝐴 + ∆𝐵) 

 ∆𝑍 = ∆𝐴 + ∆𝐵 

9. ,U msTfisg; ngUf;Ftjhy; Vw;gLk; 
gpiofspd; guTjiy tpsf;Ff. 

 𝐴 = 𝐴 ± ∆𝐴 

 𝐵 = 𝐵 ± ∆𝐵 

 𝑍 = 𝐴𝐵 

 𝑍 = 𝑍 ± ∆𝑍 

 𝑍 ± ∆𝑍 =  𝐴 ± ∆𝐴  𝐵 ± ∆𝐵  

 =  𝐴𝐵  ±  𝐴∆𝐵 ±  𝐵∆𝐴 ± (∆𝐴. ∆𝐵) 
 ,lJ Gwj;ij Z MYk;> tyJ Gwjij 

ABapYk; tFf;f>  

 1 ±
∆𝑍

𝑍
= 1 ±

∆𝐴

𝐴
±

∆𝐵

𝐵
± (

∆𝐴

𝐴
.
∆𝐵

𝐵
) 

 

 
∆𝑍

𝑍
=  

∆𝐴

𝐴
+

∆𝐵

𝐵
  

 
10. ,U msTfis tFg;gjhy; Vw;gLk; gpiofspd; 

guTjiy tpsf;Ff. 

 𝐴 = 𝐴 ± ∆𝐴 

 𝐵 = 𝐵 ± ∆𝐵 

 𝑍 =
𝐴

𝐵
 

 𝑍 = 𝑍 ± ∆𝑍 

 𝑍 ± ∆𝑍 =
𝐴±∆𝐴

𝐵±∆𝐵
=

𝐴 1±
∆𝐴

𝐴
 

𝐵 1±
∆𝐵

𝐵
 
 

 𝑍 ± ∆𝑍 = 𝑍  1 ±
∆𝐴

𝐴
  1 ∓

∆𝐵

𝐵
  

 

 1 ±
∆𝑍

𝑍
= 1 ±

∆𝐴

𝐴
∓

∆𝐵

𝐵
∓ (

∆𝐴

𝐴
.
∆𝐵

𝐵
) 

 

 
∆𝑍

𝑍
=  

∆𝐴

𝐴
+

∆𝐵

𝐵
  

 
11. xU  mstpd; mLf;fpdhy; Vw;gLk; gpioapd; 

guTjiy tpsf;Ff. 

 𝐴 = 𝐴 ± ∆𝐴 

 𝑍 = 𝐴𝑛 

 𝑍 = 𝑍 ± ∆𝑍 

 𝑍 ± ∆𝑍 =  𝐴 ± ∆𝐴 𝑛 = 𝐴𝑛  1 ±
∆𝐴

𝐴
 
𝑛
 

 𝑍 ± ∆𝑍 = 𝑍  1 ± 𝑛
∆𝐴

𝐴
 

 
 

 

 1 ±
∆𝑍

𝑍
= 1 ± 𝑛

∆𝐴

𝐴
 

 

 
∆𝑍

𝑍
= 𝑛

∆𝐴

𝐴
 

12. Kf;fpa vz;ZUf;fisf; fzf;fpLtjd; 
tpjpfis vOJf. 
tpjpfs; vLj;Jf;fhl;L 
Ropaw;w midj;J 
vz;fSk; Kf;fpa 
vz;ZUf;fs; MFk;. 

1342d; Kf;fpa 
vz;ZU – 4  

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

2008k; Kf;fpa 
vz;ZU – 4  

Ropaw;w vz;fSf;F 
tyJ GwKk; Mdhy; 
jrk Gs;spf;F ,lJ 
GwKk; cs;s Ropfs; 
Kf;fpa vz;ZUf;fs; 
MFk;. 

30700. d; Kf;fpa 
vz;ZU – 5  

jrk Gs;spaw;w xU 
vz;zpy; ,Wjpahf 
tUk; Ropfs; Kf;fpa 
vz;ZUf;fs; MfhJ. 

30700d; Kf;fpa 
vz;ZU – 3 

myFld; vOjg; gLk; 
,aw;gpay; mstPLfspy; 
tUk vy;yh RopfSk; 
Kf;fpa vz;ZUf;fNs. 

30700 m d; Kf;fpa 
vz;ZU – 5  

xd;iwtplf; Fiwhtd 
jrk vz;zpy;> jrkg; 
Gs;spf;F tyJ GwKk;> 
Kjy; Ropaw;w 
vz;Zf;F ,lJGwKk; 
tUk; Ropfs; Kf;fpa 
vz;ZUf;fs; MfhJ. 

0.000345d; Kf;fpa 
vz;ZU – 3 

jrkg;Gs;spf;F 
tyJGwk; cs;s 
RopfSk;> jrk 
vz;zpy; Ropaw;w 
vz;zpd; tyJ GwKk; 
cs;s Ropfs; Kf;fpa 
vz;ZUf;fs; MFk;. 

40.00d; Kf;fpa 
vz;ZU – 4  

Kf;fpa vz;ZUf;fs; 
myfpLk; Kiwiag; 
nghUj;jJ my;y. 

153 cm> 0.0153 m > 
0.00000153 km Mfpatw;wpd; 
Kf;fpa vz;ZU – 3  
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13. KOikg; gLj;Jjypd; tpjpfis vOJf. 
tpjpfs; vLj;Jf;fhl;L 
Kf;fpa vz;ZU 
my;yhj XH ,yf;fk; 
Ie;Jf;F FiwT 
vdpy; ePf;fg;gLfpwJ. 
vdNt mjw;F Kd;G 
cs;s ,yf;fk; 
khwhJ. 

7.32 MdJ 7.3 Mf 
KOikg;gLj;jg;gLfpwJ. 

Kf;fpa vz;ZU 
my;yhj XH ,yf;fk; 
Ie;ij tpl mjpfk 
vdpy; mJ ePf;fg;gl;L 
mjw;F Kd;G cs;s 
,yf;fj;Jld; 1I 
mjpfhpf;f Ntz;Lk;. 

17.26 MdJ 17.3 Mf 
KOikg;gLj;jg;gLfpwJ. 

Kf;fpa vz;ZU 
my;yhj XH 
,yf;fj;jpy; 
Ie;Jf;Fg; gpwF tUk; 
,yf;fk; Rop my;yhj 
vz; vdpy;> Kd;G 
cs;s ,yf;fj;Jld; 
1I mjpfhpf;f 
Ntz;Lk;. 

7.352 MdJ 7.4 Mf 
KOikg;gLj;jg;gLfpwJ. 

Kf;fpa vz;ZU 
my;yhj XH 
,yf;fj;jpy; Ie;J 
my;yJ Ie;Jf;Fg; 
gpwF Rop tUk; vdpy; 
mJ ePf;fg;gl;L 
mjw;F Kd;G cs;s 
,yf;fk; ,ul;ilg; 
gil vz; vdpy; 
khwhJ. 

3.45 MdJ 3.4 Mf 
KOikg;gLj;jg;gLfpwJ. 

Kf;fpa vz;ZU 
my;yhj XH 
,yf;fj;jpy; Ie;J 
my;yJ Ie;Jf;Fg; 
gpwF Rop tUk; vdpy; 
mJ ePf;fg;gl;L 
mjw;F Kd;G cs;s 
,yf;fk; xw;iwg; 
gil vdpy; 1I 
mjpfhpf;f Ntz;Lk;. 

3.35 MdJ 3.4 Mf 
KOikg;gLj;jg;gLfpwJ. 

14. ghpkhzg; gFg;gha;tpd; gad;ghLfs; ahit? 

 ,k;KiwahdJ ,aw;gpay; msT xd;iw xU 
myfpLk; KiwapypUe;J kw;nwhU myfpLk; 
Kiwf;F khw;wg; gad;gLfpwJ. 

 nfhLf;fg;gl;l rkd;ghL ghpkhz Kiwg;gb 
rhpahdjh vd Nrhjpf;fg; gad;gLfpwJ. 

 ntt;NtW ,aw;gpay; msTfSf;fpilna 
cs;s njhlHgpidg; ngw gad;gLfpwJ. 
 

15. ghpkhzg; gFg;gha;tpd; tuk;Gfs; ahit? 

 vz;fs;> Nghd;w ghpkhzkw;w khwpypfspd; 
kjpg;ig ,k;Kiwapd; %yk; ngw KbahJ. 

 nfhLf;fg;gl;Ls;s msT ntf;lH msth? 
my;yJ ];NfyH msth? vd;gij ,k;Kiw 
%yk; jPHkhdpf;f KbahJ. 

 jphpNfhzkpjp> mLf;Ff;Fwp kw;Wk; klf;if 
rhHGfs; cs;slq;fpa rkd;ghLfspd; 
njhlHGfisf; fz;lwpa ,k;Kiwapy; 
,ayhJ. 

 %d;Wf;F Nkw;gl;l ,aw;gpay; msTfs; 
cs;slq;fpa rkd;ghLfSf;F ,k;Kiwiag; 
gad;gLj;j ,ayhJ. 

 ,k;Kiwapy; xU rkd;ghL ghpkhz 
Kiwapy; rhpahdjh> vd;Nw nka;g;gpf;f 
KbAk; mjd; cz;ikahd rkd;ghl;ilf; 
fz;lwpa KbahJ. 
 
 
 
 
 
 
 
 
 
 
 
 

2. ,af;ftpay; 
1. ntf;lH $Ljypd; Kf;Nfhz tpjpiaf; $wp 

tpsf;Ff. 
ntf;lHfspd; Kf;Nfhz tpjp: 

A   kw;Wk; B    vd;w ,uz;L Ropaw;w ntf;lHfs; 
thpirg;gb xU Kf;Nfhzj;jpd; mLj;jLj;j 
gf;fq;fshff; fUjg;gl;lhy;> mtw;wpd; 
njhFgad;> vjpHthpirapy; vLf;fg;gl;l 
mk;Kf;Nfhzj;jpd; %d;whtJ gf;fj;jpdhy; 
Fwpg;gplg;gLk;. 
njhFgad; ntf;lhpd; vz;kjpg;G: 

 AN = B cos θ 

 BN = B sin θ 

 ∆ 𝑂𝐵𝑁y; 𝑂𝐵2 = 𝑂𝑁2 + 𝐵𝑁2 

 𝑅2 = (𝐴 + B cos θ)2 + (B sin θ)2 

 𝑅2 = 𝐴2 + B2 cos2 θ + 2𝐴𝐵 cos 𝜃 + B2 sin2 θ 

 𝑅2 = 𝐴2 + B2 (cos2 θ + sin2 θ) + 2𝐴𝐵 cos 𝜃 

 𝑅2 = 𝐴2 + B2 + 2𝐴𝐵 cos 𝜃 

 𝑅 =  𝐴2 + B2 + 2𝐴𝐵 cos 𝜃 
njhFgad; ntf;lhpd; jpirkjpg;G 

 tan 𝛼 =
B sin θ

𝐴+B cos θ
 

 𝛼 = tan−1  
B sin θ

𝐴+B cos θ
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2. ntf;lHfspd; fopj;jiy tpsf;Ff. 

 𝑅 =  𝐴2 + B2 + 2𝐴𝐵 cos(180° − 𝜃) 
 

 cos(180° − 𝜃) = − cos 𝜃 
 

 𝑅 =  𝐴2 + B2 − 2𝐴𝐵 cos 𝜃 
 

 tan 𝛼2 =
B sin (180°−𝜃)

𝐴+B cos (180°−𝜃)
 

 

 sin(180° − 𝜃) = sin θ 
 

 tan 𝛼2 =
B sin θ

𝐴−B cos θ
 

 

 𝛼2 = tan−1  
B sin θ

𝐴−B cos θ
  

 

 
 
3. ];NfyH ngUf;fy; my;yJ Gs;spg; ngUf;fypd; 

gz;Gfis vOJf. 

 ];NfyH ngUf;fypd; njhFgad; kjpg;G 
vg;NghJk; xU ];NfyH MFk;. 

 θ = 90°  vdpy; A   . B    NeHf;Fwp 
kjpg;GilajhFk;. 

 90° < θ < 180°  vdpy; A   . B    vjpHf;Fwp 
kjpg;GilajhFk;. 

 A   . B   = B   . A    (ghpkhw;Wtpjpf;F cl;gl;lJ) 

 A   . (B   + C  ) = A   . B   + A   . C  )  ( gq;fPl;L tpjpf;F 
cl;lgl;lJ) 

 𝜃 = cos−1  
A   .B   

𝐴.𝐵
  

 θ = 0° vdpy;  A   . B    ngUkk; = 𝐴𝐵 

 θ = 180° vdpy;  A   . B    rpWkk; = −𝐴𝐵 

  A   . B   = 0 vdpy;  A    ⊥ B   ; 

  A    
2

= A   . A   = AA cos θ = A2 

 n . n = 1 

 𝑖 . 𝑖 = 𝑗 . 𝑗 = 𝑘 . 𝑘 = 1 

 𝑖 . 𝑗 = 𝑗 . 𝑘 = 𝑘 . 𝑖 = 0 

 A   . B   = 𝐴𝑥𝐵𝑥 + 𝐴𝑦𝐵𝑦 + 𝐴𝑧𝐵𝑧 

 A =  Ax
2 + Ay

2 + Az
2 

 
4. ntf;lH ngUf;fy; my;yJ FWf;Fg; ngUf;fypd; 

gz;Gfis vOJf. 

 ,uz;L ntf;lHfspd; ntf;lH ngUf;fy; 
kw;nwhU ntf;liuNa jUk;. 

 mt;ntf;lhpd; jpir mt;tpuz;L 
ntf;lHfspdhyhd jsj;jpw;Fr; nrq;Fj;jhf 
,Uf;Fk;. 

 A    x B   ≠ B    x A    

 θ = 90° vdpy;  A    x B    ngUkk; = 𝐴𝐵 n  

 θ = 0°, θ = 180° vdpy;  A    x B    rpWkk; = 0 

 A    x A   = AA sin θ n = 0   

 𝑖  x 𝑖 = 𝑗  x 𝑗 = 𝑘  x 𝑘 = 0   

 𝑖  x 𝑗 = 𝑘 , 𝑗  x 𝑘 =  𝑖 , 𝑘  x 𝑖 = 𝑗  

 𝑗  x 𝑖 = −𝑘 , 𝑘  x 𝑗 = −𝑖 , 𝑖  x 𝑘 = −𝑗  

 A    x B   =  

i  j k 

Ax Ay Az

Bx By Bz

  

  A    x B     vd;gJ ,izfuj;jpd; gug;if; 
nfhLf;Fk;. 

 
1

2
 A    x B     vd;gJ Kf;Nfhzj;jpd; gug;ig;f 

nfhLf;Fk;. 
5. rPuhd KLf;fk; ngw;w nghUspd; ,af;fr; 

rkd;ghLfis tUtpf;fTk;. 
jpirNtfk; - 

Neuk; 
,lg;ngaHr;rp – 

Neuk; 
jpirNtk; - 
KLf;fk; 

𝑎 =
𝑑𝑣

𝑑𝑡
 𝑣 =

𝑑𝑠

𝑑𝑡
 𝑎 =

𝑑𝑣

𝑑𝑠
𝑣 

𝑑𝑣 = 𝑎 𝑑𝑡 𝑑𝑠 = (𝑢 + 𝑎𝑡)𝑑𝑡 𝑑𝑠 =
1

2𝑎
𝑑 𝑣2  

 𝑑𝑣

𝑣

𝑢

=  𝑎𝑑𝑡

𝑡

0

 

 𝑑𝑠

𝑠

0

= 𝑢  𝑑𝑡

𝑡

0

+ 𝑎  𝑑𝑡

𝑡

0

 

 𝑑𝑠

𝑠

0

=
1

2𝑎
 𝑑 𝑣2 

𝑣

𝑢

 

𝑣 = 𝑢 + 𝑎𝑡 

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

 

𝑣2 = 𝑢2 + 2𝑎𝑠  

𝑠 =
 𝑢 + 𝑣 𝑡

2
 

 
6. nrq;Fj;jhf jilapd;wpj; jhNd tpOk; nghUspd; 

,af;fr; rkd;ghLfis tUtpf;fTk;. 

 m epiwAila nghUnshd;W h 
cauj;jpypUe;J tpOfpd;wJ vdf; fUJf. 

 nghUs; tpOk; jpiria NeHf;Fwp y 
mr;rhff; fUJf. 

 𝑎 = 𝑔𝑗  ;  𝑎𝑦 = 𝑔 

nghUspd; 
Muk;gj;jpirNtfk; 
u vdpy; 

nghUs; Xa;T 
epiyapypUe;J 
tpoj;Jtq;fpdhy;    
(𝑢 = 0 ) 

𝑣 = 𝑢 + 𝑔𝑡 𝑣 = 𝑔𝑡 

𝑦 = 𝑢𝑡 +
1

2
𝑔𝑡2 𝑦 =

1

2
𝑔𝑡2 

𝑣2 = 𝑢2 + 2𝑔𝑦 𝑣2 = 2𝑔𝑦 
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7. nrq;Fj;jhf Nky;Nehf;fp vwpag;gl;l nghUspd; 
,af;fr; rkd;ghLfis tUtpf;fTk;. 

 m epiwAila nghUnshd;W u vd;w Muk;g 
jpirNtfj;Jld; nrq;Fj;jhf Nky; Nehf;fp 
vwpf. 

 nghUspd; Nky;Nehf;fpa jpiria NeHf;Fwp y 
mr;rhff; fUJf. 

 𝑎 = −𝑔 

 𝑣 = 𝑢 − 𝑔𝑡 

 𝑦 = 𝑢𝑡 −
1

2
𝑔𝑡2 

 𝑣2 = 𝑢2 − 2𝑔𝑦 
 

8. fpilj;jsj;jpy; vwpag;gLk; nghUspd; ,af;fr; 
rkd;ghLfis tUtpf;fTk;. 

 h cauKs;s fl;blk; xd;wpd; cr;rpapypUe;J 
u vd;w njhlf;fj; jpirNtfj;Jld; 
fpilj;jsj;jpy; vwpag;gLk; ge;J xd;wpidf; 
fUJNthk;. 

 ge;J fle;j fpilj;jsj; njhiyT 𝑥 𝑡 = 𝑥 

 ge;J fle;j nrq;Fj;Jj; njhyT 𝑦 𝑡 = 𝑦 

fpilj;jsj;jpirapy; vwpnghUspd; ,af;fk;: 

 𝑥 = 𝑢𝑥𝑡 +
1

2
𝑎𝑥𝑡2 

 fpilj;jsj; jpirapy; 𝑎 = 0 

 𝑥 = 𝑢𝑥𝑡 

fPo;Nehf;fpaj;jpirapy; vwpnghUspd; ,af;fk;: 

 𝑢𝑦 = 0 

 𝑎𝑦 = 𝑔 

 𝑦 = 𝑢𝑦𝑡 +
1

2
𝑔𝑡2 

 𝑦 =
1

2
𝑔𝑡2 

 𝑡 =
𝑥

𝑢𝑥
 

 𝑦 =  
𝑔

2𝑢𝑥
2 𝑥2 

 𝑦 = 𝐾𝑥2>  (,q;F 𝐾 =
𝑔

2𝑢𝑥
2 xU khwpyp) 

 Nkw;fz;l rkd;ghL xU gutisar; 
rkd;ghL. 

 vdNt vwpnghUspd; ghij xU gutisak; 
MFk;. 

 gwf;Fk; Neuk;: 𝑇 =  
2𝑕

𝑔
 

 fpilj;js neLf;fk;: 𝑅 = 𝑢𝑇 = 𝑢 
2𝑕

𝑔
 

 Fwpg;gpl;l Neuj;jpy; njhFgad; jpirNtfk;: 

 𝑣  =  𝑢2 + 𝑔2𝑡2 

 vwpnghUs; jiuia milAk;NghJ 

vwpnghUspd; Ntfk;: 𝑣  =  𝑢2 + 2𝑔h 

 

 
9. fpilj;jsj;Jld; Fwpg;gpl;l Nfhzj;jpy; 

vwpag;gl;l nghUspd; ,af;fr;rkd;ghLfis 
tUtpf;fTk;. 

 

 vwpnghUs; xd;W fpilj;jsj;Jld; Fwpg;gpl;l 
Nfhzj;jpy; vwpag;gLfpwJ. 

 Muk;g jpirNtfk;: 𝑢  = 𝑢𝑥 𝑖 + 𝑢𝑦 𝑗  

fpilj;jsj;jpirapy; 
vwpnghUspd; 
,af;fk;: 

nrq;Fj;Jj;jpirapy; 
vwpnghUspd; 
,af;fk;: 

𝑎𝑥 = 0, 𝑎𝑦 = −𝑔, 

𝑢𝑥 = 𝑢 cos 𝜃 𝑢𝑦 = 𝑢 sin 𝜃 

𝑣𝑥 = 𝑢𝑥 + 𝑎𝑥𝑡 𝑣𝑦 = 𝑢𝑦 + 𝑎𝑦𝑡 

𝑣𝑥 = 𝑢𝑥 = 𝑢 cos 𝜃 𝑣𝑦 = 𝑢 sin 𝜃 − 𝑔𝑡 

𝑠𝑥 = 𝑢𝑥𝑡 +
1

2
𝑎𝑥𝑡2 𝑠𝑦 = 𝑢𝑦𝑡 +

1

2
𝑎𝑦𝑡2 

𝑠𝑥 = 𝑥 𝑠𝑦 = 𝑦 

𝑥 = 𝑢 cos 𝜃 . 𝑡 𝑦 = 𝑢 sin 𝜃 𝑡 −
1

2
𝑔𝑡2 

𝑡 =
𝑥

𝑢 cos 𝜃
 𝑦 = 𝑥 tan 𝜃 −

1

2
𝑔

𝑥2

𝑢2 cos2 𝜃
 

 rkd;ghL y Fwpg;gJ xU jiyfPohd 
gutisakhFk;. 

 ngUk cauk; 𝑕𝑚𝑎𝑥 =  
𝑢2 sin 2 𝜃

2𝑔
 

 gwf;Fk; Neuk;: 𝑇𝑓 = 2𝑢
sin 𝜃

𝑔
 

 fpilj;js neLf;fk;: 𝑅𝑚𝑎𝑥 =  
𝑢2 sin  2 𝜃

𝑔
 

 𝜃 = 45° vdpy; 𝑅𝑚𝑎𝑥 =  
𝑢2

𝑔
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10. njhLNfhl;L KLf;fj;jpw;fhd Nfhitiag; 
ngWf. 

 nghUnshd;W r MuKila tl;lg;ghijapy; 
,aq;FfpwJ vd;f. 

 ∆𝑡  fhy ,ilntspapy; nghUs; ∆𝑠  vd;w 
tl;ltpy; njhiyitf; flf;fpwJ. 

 ∆𝑠 = 𝑟∆𝜃 

 
∆𝑠

∆𝑡
= 𝑟

∆𝜃

∆𝑡
 

 ∆𝑡 → 0 vd;w epiyapy; 
𝑑𝑠

𝑑𝑡
= 𝑟𝜔 

 
𝑑𝑠

𝑑𝑡
= 𝑣 

 𝑣 = 𝑟𝜔 

 𝑣 = 𝑟𝜔    

 
𝑑𝑣

𝑑𝑡
= 𝑟

𝑑𝜔

𝑑𝑡
= 𝑟𝛼 

 
𝑑𝑣

𝑑𝑡
= 𝑎𝑡 

 𝑎𝑡 = 𝑟𝛼 
 
 
 
 
 
 
 
 
 
 
11. ikaNehf;F KLf;fj;jpw;fhd Nfhitiag; 

ngWf. 

 epiyntf;lH kw;Wk; jpirNtf ntf;lhpd; 
vspa tbtpay; njhlHgpypUe;J ikaNehf;F 
KLf;fr; rkd;ghl;il tUtpf;fyhk;. 

 epiy ntf;lH kw;Wk; jpirNtf ntf;lH 
,uz;Lk; ∆𝑡  vd;w fhy ,ilntspapy; 
𝜃Nfhzk; ,lg;ngaHr;rp milfpwJ. 

 rPuhd tl;l ,af;fj;jpy;  

 𝑟 = 𝑟1 = 𝑟2  

 𝑣 = 𝑣1 = 𝑣2 
 

 ∆𝑟 = 𝑟 2 − 𝑟 1 
 

 ∆𝑣 = 𝑣 2 − 𝑣1 
 

 
∆𝑟

𝑟
= −

∆𝑣

𝑣
= 𝜃 

 ∆𝑣 = −𝑣  
∆𝑟

𝑟
  

 𝑎 = −
𝑣2

𝑟
 

 𝑎 = −𝜔2𝑟 

 
 

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

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

 vLj;Jf;fhl;lhf> Cry; Fz;L fl;lg;gl;l 
fapW nrq;Fj;J tl;lj;jpy; Rw;wptUk;NghJ 
Fz;bd; Ntfk; vy;yh Neuq;fspYk; rkkhf 
,Ug;gjpy;iy. 

 tl;l ,af;fj;jpd; Ntfk; khw;wkilAk; 
Nghnjy;yhk;> Jfs; ikaNehf;F KLf;fk; 
kw;Wk; njhLNfhl;L KLf;fk; ,uz;ilAk; 
ngWk;. 

 𝑎𝑡 = 𝑟𝛼 

 𝑎 =
𝑣2

𝑟
 

 𝑎𝑅 =  𝑎𝑡
2 +  

𝑣

𝑟
 

2
 

 

 tan 𝜃 =
𝑎𝑡

 
𝑣2

𝑟
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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 𝐜𝐨𝐬 𝜽  

 𝒇𝒔
𝒎𝒂𝒙 = 𝝁𝒔(𝒎𝒈 + 𝑭 𝐜𝐨𝐬 𝜽) 

 
 
 
 
nghUnshd;iw θ 
Nfhzj;jpy; ,Oj;jy;: 

 𝑵𝒑𝒖𝒍𝒍 = 𝒎𝒈 − 𝑭 𝐜𝐨𝐬𝜽  

 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 

 
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;L 
gug;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;. 

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;. 
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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; 

 

 

 

 

 

 

 

 

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 
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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
 

 
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 kw;WWk; fpilj;js 
,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 −
𝑚2𝑔=(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 

 
 
 
 

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> 𝐹 1 , 𝐹 2 kw;Wk; 𝐹 3 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. 
 
 
 
 
 
 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil.,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANDU, THANJAVUR DT. Page 11 
 

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 

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;Fk;. 

 ,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. 
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 ,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. 
 

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 
 Nkw;fz;l rkd;ghL cuha;Tf;Nfhzj;jpw;Fk; 

nghUe;Jk;. 
 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;. 
 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 
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thfdk; rWf;Ftjw;fhd  epge;jid: 

 
𝑚𝑣2

𝑟
> 𝜇𝑠𝑚𝑔 

 𝜇𝑠 <
𝑣2

𝑟𝑔
 

  𝜇𝑠𝑟𝑔 < 𝑣 
 

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; rhiyapd; 

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. 
 

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;. 
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 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. 

 ,jidj; jtpHg;gjw;fhf Nkilapd; ntspg;Gw 
tpspk;G rw;Nw Nky;Nehf;fp 
caHj;jg;gl;bUf;Fk;. 

 ,t;thW 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. 
ikaNehf;F tpir ikatpyf;F tpir 
GtpaPHg;G tpir> 
fk;gpapd; ,Otpir 
Nghd;w Gwtpirfspdhy; 
nghUspd; kPJ 
nrYj;jg;gLk; cz;ik 
tpir 

,J Nghypahd 
tpirahFk; 

epiyk kw;Wk; 
epiykkw;w 
Fwpg;ghaq;fs; 
,uz;bYk; nray;gLk; 

epiykkw;w RoYk; 
Fwpg;ghaq;fspy; 
kl;LNk nray;gLk;. 

Roy; mr;rpid Nehf;fpr; 
nray;gLk; 

Roy; mr;rpypUe;J 
ntspNehf;fpr; 
nray;gLk; 

tl;l ,af;fj;jpy;> 
tl;lj;jpd; ikaj;ij 
Nehf;fpr; nray;gLk; 

tl;l ,af;fj;jpy;> 
tl;likaj;jpypUe;J 
Muj;jpd; topNa 
ntspNehf;fpr; 
nray;gLk;. 

,jd; tpisTfs; 
cz;ikahdit 

,jd; tpisTfs; 
cz;ikahdit. 

,uz;L 
nghUl;fSf;fpilNaahd 
cwNt ikaNehf;F 
tpirf;F mbg;gilahf 
mikfpwJ. 

xU nghUspd; 
epiykj; jd;ikNa 
ikatpyf;F tpirf;F 
mbg;gilahf 
mikfpwJ. 

epiykf; Fwpg;ghaj;jpy; 
jdpj;jnghUspd; 
tpirg;glk; 
tiuAk;NghJ> 
ikaNehf;F tpiriaf; 
Fwpg;gpl Ntz;Lk;. 

RoYk; Fwpg;ghaj;jpy;> 
ikaNehf;F tpir 
kw;Wk; ikatpyf;F 
tpir ,uz;ilAk; 
Fwpg;gpl Ntz;Lk; 

 
 
 
 
 
 
 

4.Ntiy> Mw;wy; kw;Wk; jpwd; 
3 kjpg;ngz; tpdh tpilfs; 

1. ,aw;gpaypy; Ntiyapd; tiuaiwahdJ 
nghJf;fUj;jpypUe;J vt;thW NtWgLfpwJ 
vd;gij tpsf;Ff. 

 md;whl tho;tpy; Ntiy vd;w nrhy; 
gyjug;gl;l jUzq;fspy; 
gad;gLj;jg;gLfpwJ. 

 ,J cly; rhHe;j Ntiy kw;Wk; kdk; 
rhHe;j Ntiy Mfpa ,uz;ilAk; Fwpf;Fk;. 

 cz;ikapy; ve;jnthU nray;ghL nghJthf 
Ntiy vd;Nw miof;fg;gLk;. 

 Mdhy; ,aw;gpaypy; Ntiy vd;w nrhy; 
Jy;ypakhd tiuaiwiaf; nfhz;Ls;s xU 
,ay; msthff; fUjg;gLfpwJ. 

 xU nghUspd; kPJ nray;gLj;jg;gl;l tpir 
mjid ,lk;ngaur; nra;jhy; tpirapdhy; 
Ntiy nra;ag;gLfpwJ. 

 Ntiy nra;tjw;F Mw;wy; Njit. 

 Ntiy nra;tjw;fhd jpwd; Mw;wy; vd 
tiuaWf;fg;gLfpwJ. 

 vdNt> NtiyAk; Mw;wYk; xj;j 
ghpkhzj;ijg; ngw;Ws;sd. 
 

2. fzpjtpaypd;gb Ntiyf;fhd rkd;ghl;il 
vOJf. NkYk; Ntiy RopahFk; NeHTfis 
vOJf. 

 𝑊 = 𝐹 𝑑𝑟 cos 𝜃 

 fPo;f;fz;l NeHTfspy; nra;ag;gl;l Ntiy 
RopahFk;. 

o tpir RopahFk; NghJ 
o ,lg;ngaHr;rp RopahFk; NghJ 
o tpirAk; ,lg;ngaHr;rpAk; 

xd;Wf;nfhd;W nrq;Fj;jhf 
cs;sNghJ 
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3. khwh tpirapdhy; nra;ag;gl;l Ntiyf;fhd 
rkd;ghl;ilg; ngWf. 

 𝑑𝑊 =  𝐹 cos 𝜃 𝑑𝑟 
 

 𝑊 =  dW
rf

ri
=  𝐹 cos 𝜃  dr

rf

ri
 

 

 𝑊 =  𝐹 cos 𝜃 (rf − ri) 
 
 

 

 

 

4. khWk; tpirapdhy; nra;ag;gl;l Ntiyf;fhd 
Nfhitiag; ngWf. 

 𝑑𝑊 =

 𝐹 cos 𝜃 𝑑𝑟 
 

 𝑊 =  dW
rf

ri
 

 

 W =  𝐹 cos 𝜃
rf

ri
dr 

 
5. ce;jk; kw;Wk; ,af;f Mw;wYf;fhd njhlHigg; 

ngWf. 

 𝐾𝐸 =
1

2
mv2 

 

 𝐾𝐸 =
1

2
m( V   . V    ) 

 

        =
1

2

 m V   .mV     

m
 

 

        =
1

2
m( V   . V    ) 

 

        =
1

2

  p   .p     

m
 

 KE =
P2

2m
 

 

 p =  2m (KE) 
 

6. epiy Mw;wy; vd;why; vd;d? gy;NtW tifahd 
epiy Mw;wy;fisf; $Wf. 

 xU nghUspd; epiy Mw;wy; vd;gJ 
Rw;Wg;Gwj;ijg; nghWj;J mjd; epiy kw;Wk; 
mikg;igr; rhHe;jJ. 

 epiy Mw;wy; gy tifg;gLk;. mit 
o <Hg;G mOj;j Mw;wy; 
o kPl;rpaOj;j Mw;wy; 
o kpd;dOj;j Mw;wy; 

 
7. Gtpg;gug;gpw;F mUfpy; epiyahw;wYf;fhdf; 

Nfhitiag; ngWf. 

 GtpapypUe;J h cauj;jpy; <Hg;G mOj;j 
Mw;wy; vd;gJ nghUis jiuapypUe;J h 
cauj;jpw;F khwh jpirNtfj;jpy; nfhz;L 
nry;yj; Njitahd Ntiyapd; msTf;Fr; 
rkkhFk;. 

 𝐹 𝑔 = −𝑚𝑔 𝑗  

 𝐹 𝑎 = −𝐹 𝑔 

 𝐹 𝑎 = +𝑚𝑔 𝑗  

  =  𝐹 𝑎 . 𝑑𝑟   
 

  =  𝐹𝑎  𝑑𝑟 cos 𝜃
𝑕

𝑜
 

 
 𝐹𝑎  = 𝑚𝑔, cos 0° = 1 

 

  = 𝑚𝑔   𝑑𝑟
𝑕

𝑜
 

 
  = 𝑚𝑔𝑕 

 

8. kPl;rp epiyahw;wYf;fhdf; Nfhitiag; ngWf. 
 xU RUs;tpy; ePl;rpailar; nra;ag;gl;lhy; 

mjDs; xU kPs;tpir cUthfpwJ. 
 RUs;tpy;iy ePl;rpf;ff;$ba my;yJ 

mKf;ff;$ba tpirapdhy; RUs;tpy; 
ngw;Ws;s epiy Mw;wy; kPl;rp epiy Mw;wy; 
vdg;gLk;. 

 kPs;tpirf;F vjpuhfr; nray;gLj;jg;gl;l 
tpirapdhy; nra;ag;gl;l Ntiy 
RUs;tpy;ypy; kPl;rp epiy Mw;wyhfr; 
Nrkpf;fg;gLfpwJ. 

 𝐹 𝑠 = −𝑘 𝑥  

 𝐹 𝑎 = −𝐹 𝑠 

 𝐹 𝑎 = +𝑘 𝑥  

  =  𝐹 𝑎 . 𝑑𝑥   
 

  =  𝐹𝑎  𝑑𝑥 cos 𝜃
𝑥

𝑜
 

 
 𝐹𝑎 = 𝑘𝑥, cos 0° = 1 

 

  = 𝑘  𝑥 𝑑𝑥
𝑥

𝑜
 

  =
1

2
𝑘𝑥2 

 njhlf;fepiy Ropapy;iy vdpy; 

 =
1

2
𝑘(𝑥𝑓

2 − 𝑥𝑖
2) 
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9. RUs;tpy;ypd; tpir - ,lg;ngaHr;rp tiuglk; 
tiuf. 

 gug;G =
1

2
𝑘𝑥2 

 

10. RUs;tpy;ypd; epiy Mw;wy; - ,lg;ngaHr;rp 
tiuglk; tiue;J tpsf;F. 

 xU mKf;fg;gl;l my;yJ ePl;lg;gl;l 
RUs;tpy; jd;Ds; Nrkpf;fg;gl;l epiy 
Mw;wiy mjDld; ,izf;fg;gl;l epiwapd; 
,af;f Mw;wyhf khw;WfpwJ. 

 cuha;tw;w #oypy;> Mw;wyhdJ mikg;gpd; 
nkhj;j Mw;wy; khwhjthW ,af;f Mw;wypy; 
,Ue;J epiy Mw;wyhfTk; kw;Wk; epiy 
Mw;wyp; ,Ue;J ,af;f Mw;wyhfTk; kPz;Lk; 
kPz;Lk; khw;wkilfpwJ. 

 rkepiyapy; ∆𝐾𝐸 = ∆𝑈 

 
 
 
 

11. Mw;wy; khw;wh kw;Wk; Mw;wy; khw;Wk; 
tpirfSf;fpilNa cs;s NtWghLfisf; 
$Wf.  
Mw;wy; khw;wh tpir Mw;wy; khw;Wk; tpir 

nra;ag;gl;l Ntiy 
ghijiar; rhHe;jjy;y 

nra;ag;gl;l Ntiy 
ghijiar; rhHe;jJ 

xU Rw;wpy; 
nra;ag;gl;l Ntiy 
RopahFk; 

xU Rw;wpy; nra;ag;gl;;l 
Ntiy Ropay;y 

nkhj;j Mw;wy; 
khwhJ 

ntg;g Mw;wy;> xsp 
Mw;wyhf ntspg;gLk; 

nra;ag;gl;l Ntiy 
KOtJk; kPl;fg;glf; 
$baJ 

nra;ag;gl;l Ntiy 
KOtJk; kPl;fg;glf; 
$baJ my;y 

𝐹 = −
𝑑𝑈

𝑑𝑥
 

,J Nghd;w njhlHG 
,y;iy 

v.fh: kPl;rp RUs;tpy; 
tpir> epiykpd;dpay; 
tpir> fhe;j tpir> 
GtpaPHg;G tpir 

v.fh: cuha;T tpirfs;> 
fhw;Wj;jilahy; 
Vw;gLk; tpirfs;> 
ghfpay; tpir 

 
12. Nkhjy;fspd; NghJ NeHf;Nfhl;L ce;jk; khwhJ 

vd ep&gpf;f. 

 ∆𝑝 1 = 𝐹 12∆𝑡 

 ∆𝑝 2 = 𝐹 21∆𝑡 
 

 ∆ 𝑝 1 + 𝑝 2 = (𝐹 12 + 𝐹 21)∆𝑡 
 

 𝐹 12 = −𝐹 21 

 ∆ 𝑝 1 + 𝑝 2 = 0 

 ∆𝑡 → 0vdpy; 
𝑑 𝑝 1+𝑝 2 

𝑑𝑡
= 0  

 Nkw;fz;l rkd;ghL nkhj;j NeHf;Nfhl;L 
ce;jk; xU khwh msT vd;gijf; 
Fwpf;fpwJ. 

 

 

13. KO kPl;rpaw;w Nkhjypy; jpirNtfj;jpw;fhdf; 
Nfhitiag; ngWf. 

 KO kPl;rpaw;w Nkhjypy; nghUs;fs; 
NkhjYf;Fg;gpwF xU nghJthd 
jpirNtfj;jpy; ,aq;Fk;. 

 NkhjYf;F Kd; ce;jk; = 𝑚1𝑢1 + 𝑚2𝑢2 

 NkhjYf;Fg; gpd; ce;jk;= (𝑚1 + 𝑚2)𝑣 

 NkhjYf;F Kd; ce;jk; = NkhjYf;F gpd; 
ce;jk; 

 𝑚1𝑢1 + 𝑚2𝑢2 = (𝑚1 + 𝑚2)𝑣 
 

 𝑣 =
𝑚1𝑢1+𝑚2𝑢2

(𝑚1+𝑚2)
 

 
14. KO kPl;rpaw;w Nkhjypy; Vw;gLk; ,af;f Mw;wy; 

,og;gpw;fhdf; Nfhitiag; ngWf. 

 KO kPl;rpaw;w Nkhjypd;NghJ ,af;f 
Mw;wypd; ,og;ghdJ xyp> ntg;gk;> xsp 
Nghd;w NtW tifahd Mw;wyhf 
khw;wg;gLfpwJ. 

 𝐾𝐸𝑖 =
1

2
𝑚1𝑢1

2 +
1

2
𝑚2𝑢2

2 

 

 𝐾𝐸𝑓 =
1

2
 𝑚1 + 𝑚2 𝑣2 

 

 ∆𝑄 = 𝐾𝐸𝑖 − 𝐾𝐸𝑓 

 

 ∆𝑄 =
1

2
𝑚1𝑢1

2 +
1

2
𝑚2𝑢2

2 −
1

2
 𝑚1 + 𝑚2 𝑣2 

 

 ∆𝑄 =
1

2
 

𝑚1𝑚2

𝑚1+𝑚2
 (𝑢1 − 𝑢2)2 
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15. kPl;rpaspg;Gf; Fzfk; tiuaW. mjw;fhdf; 
Nfhitiag; ngWf. 

 NkhjYf;Fg; gpd; cs;s tpyFk; 
jpirNtfj;jpw;Fk; NkhjYf;F Kd; cs;s 
neUq;Fk; jpirNtfj;jpw;Fk; ,ilNa cs;s 
tpfpjk; kPl;rpaspg;Gf; Fzfk; vd 
tiuaWf;fg;gLfpwJ. 

 𝑒 =
(𝑣2−𝑣1)

𝑢1−𝑢2
 

 KO kPl;rp NkhjYf;F 𝑒 = 1  

 0 < 𝑒 < 1 
 

16. kPl;rp Nkhjy; kw;Wk; kPl;rpaw;w Nkhjy;fis 
xg;gpLf. 
kPl;rp Nkhjy; kPl;rpaw;w Nkhjy; 

nkhj;j ce;jk; khwhJ nkhj;jk; ce;jk; 
khwhJ 

nkhj;j ,af;f Mw;wy; 
khwhJ 

nkhj;j ,af;f Mw;wy; 
khWk; 

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

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

,ae;jpu Mw;wy; 
rpijtilahJ 

,ae;jpu Mw;wyhdJ 
ntg;gk;> xsp> xyp 
Nghd;witahf 
ntspg;gLfpwJ 

 

5 kjpg;ngz; tpdh tpilfs; 

1. Ntiy – Mw;wy; Njw;wj;ijf; $wp tpsf;Ff. 
NkYk; mjd; Kf;fpaj;Jtj;ijf; $Wf. 
Ntiy - ,af;f Mw;wy; jj;Jtk;: 
 nghUspd; kPJ tpirapdhy; nra;ag;gl;l 
Ntiy nghUspd; ,af;f Mw;wy; khWghl;bw;Fr; 
rkkhFk;. 

 𝑊 = 𝐹𝑠 

 𝐹 = 𝑚𝑎 

 𝑣2 = 𝑢2 + 2𝑎𝑠 

 𝑎 =
𝑣2−𝑢2

2𝑠
 

 𝐹 = 𝑚  
𝑣2−𝑢2

2𝑠
  

 𝑊 =
1

2
𝑚𝑣2 −

1

2
𝑚𝑢2 

 𝐾𝐸 =
1

2
𝑚𝑣2 

 nghUspd; ,af;f Mw;wy; vg;NghJk; 
NeHf;Fwp kjpg;GilajhFk;. 

 ∆𝐾𝐸 =
1

2
𝑚𝑣2 −

1

2
𝑚𝑢2 

 𝑊 = ∆𝐾𝐸 

Ntiy - ,af;f Mw;wy; Njw;wkhdJ 
fPo;f;fhz;gtw;iw czHj;JfpwJ. 

 tpirapdhy; nra;ag;gl;l Ntiy NeHf;Fwp 
vdpy; mjd; ,af;f Mw;wy; mjpfhpf;fpwJ. 

 tpirapdhy; nra;ag;gl;l Ntiy vjpHf;Fwp 
vdpy; mjd; ,af;f Mw;wy; FiwfpwJ. 

 tpirapdhy; Ntiy VJk; nra;ag;gltpy;iy 
vdpy; mjd; ,af;f Mw;wy; khwhJ. 
 

2. jpwd; kw;Wk; jpirNtfj;jpw;F ,ilNa cs;s 
njhlHigg; ngWf. 

 𝑊 =  𝐹 . 𝑑𝑟  
 

 𝑊 =  𝑑𝑊 =  
𝑑𝑊

𝑑𝑡
𝑑𝑡 

 

  𝐹 . 𝑑𝑟 =   𝐹 . 𝑣  𝑑𝑡    (𝑣 =
𝑑𝑟 

𝑑𝑡
) 

 

  
𝑑𝑊

𝑑𝑡
𝑑𝑡 =   𝐹 . 𝑣  𝑑𝑡 

 

   
𝑑𝑊

𝑑𝑡
− 𝐹 . 𝑣  𝑑𝑡 = 0 

 

 
𝑑𝑊

𝑑𝑡
= 𝐹 . 𝑣  

 

3. xU ghpkhz kPl;rp Nkhjypy; nghUl;fspd; 
jpirNtfj;jpw;fhd rkd;ghl;ilj; jUtpj;J> 
mjd; gy;NtW NeHTfis tpthp. 

 
 NkhjYf;F Kd; ce;jk; = 𝑚1𝑢1 + 𝑚2𝑢2 

 NkhjYf;Fg; gpd; ce;jk; = (𝑚1 + 𝑚2)𝑣 

 NkhjYf;F Kd; ce;jk; = NkhjYf;F gpd; 
ce;jk; 

 𝑚1𝑢1 + 𝑚2𝑢2 = 𝑚1𝑣1 + 𝑚2𝑣2 

 𝑚1 𝑢1 − 𝑣1 = 𝑚2(𝑣2 − 𝑢2) 

 NkhjYf;F Kd; ,af;f Mw;wy; =
1

2
𝑚1𝑢1

2 +

1

2
𝑚2𝑢2

2 

 NkhjYf;F gpd; ,af;f Mw;wy; =
1

2
𝑚1𝑣1

2 +

1

2
𝑚2𝑣2

2 

 kPl;rp Nkhjypy;>  

 NkhjYf;F Kd; ,af;f Mww;y; = 
NkhjYf;Fg; gpd; ,af;f Mw;wy; 

 
1

2
𝑚1𝑢1

2 +
1

2
𝑚2𝑢2

2 =
1

2
𝑚1𝑣1

2 +
1

2
𝑚2𝑣2

2 

 𝑚1 𝑢1 + 𝑣1  𝑢1 − 𝑣1 = 𝑚2(𝑣2 + 𝑢2)(𝑣2 −

𝑢2) 
 

 𝑢1 − 𝑢2 = −(𝑣1 − 𝑣2) 
 

 𝑣1 = 𝑣2 + 𝑢2 − 𝑢1 
 

 𝑣2 = 𝑢1 + 𝑣1 − 𝑢2 
 

 𝑣1 =  
𝑚1−𝑚2

𝑚1+𝑚2
 𝑢1 +  

2𝑚2

𝑚1+𝑚2
 𝑢2 

 𝑣2 =  
2𝑚1

𝑚1+𝑚2
 𝑢1  

𝑚2−𝑚1

𝑚1+𝑚2
 𝑢2 
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 NeHT 1: 𝑚1 = 𝑚2 vdpy;> 𝑣1 = 𝑢2> 𝑣2 = 𝑢1 

 NeHT 2: 𝑚1 = 𝑚2  kw;Wk; 𝑢2 = 0  vdpy;> 
𝑣1 = 0> 𝑣2 = 𝑢1 

 NeHT 3: 𝑚1 ≪ 𝑚2  kw;Wk;  𝑢2 = 0  vdpy;>  
𝑣1 = −𝑢1> 𝑣2 = 0 

 NeHT 4: 𝑚2 ≪ 𝑚1  kw;Wk; 𝑢2 = 0  vdpy; 
𝑣1 = 𝑢1> 𝑣2 = 2𝑢1 

 
4. nrq;Fj;J tl;l ,af;fj;ijg; gw;wp tpthp. 

 m epiwAs;s xU nghUs; epiwaw;w> ePl;rpj; 
jd;ikaw;w E}ypd; xU Kidapy; 
,izf;fg;gLfpwJ. 

 NkYk;> E}ypd; kWKidahdJ epiyahf 
,Uf;FkhW nghUj;jg;gl;Ls;sJ. 

 me;jg; nghUs; nrq;Fj;Jj; jsj;jpy; 
mike;j tl;l ,af;fj;ij Nkw;nfhs;tjhff; 
fUJNthk;. 

 nghUspd; kPJ ,U tpirfs; 
nray;gLfpd;wd. 

o fPo;Nehf;fp nray;gLk; GtpaPHg;G tpir 
o E}ypd; topNa nray;gLk; ,Otpir 

 

 𝑚𝑔 sin 𝜃 = −𝑚  
𝑑𝑣

𝑑𝑥
  

 𝑇 − 𝑚𝑔 cos 𝜃 =
𝑚𝑣2

𝑟
 

 
 
 
 
 
 
 
 
 
 
 
 

 Nkw;fz;l ,U rkd;ghLfspy; ,Ue;J ehd;F 
Kf;fpa fUj;Jfisg; Ghpe;J nfhs;syhk;. 

 

 

 

 

 

 

 

1. nghUshdJ midj;J θ kjpg;GfSf;Fk; 
njhLNfhl;Lj; jpirapy; KLf;fj;ijf; 
nfhz;bUf;fpwJ. ,e;j nrq;Fj;J tl;l 
,af;fk; xU rPuhd tl;l ,af;fky;y vd;gJ 
njspthfpwJ. 

2. ,af;fj;jpd; NghJ jpirNtfj;jpd; vz;kjpg;G 
khWtjhy;> E}ypd; ,OtpirAk; khWfpd;wJ. 

3. tl;lj;jpd; A kw;Wk; D gFjpfspy; 
jpirNtfk; RopahdhYk; ,Otpir 
RopahfhJ. 

4. tl;lj;jpd; B kw;Wk; C gFjpfspy; ,Otpir 
RopahdhYk; jpirNtfk; RopahfhJ. 

mbg;gf;f kw;Wk; Nkw;gf;f Gs;spfSf;fhd nrq;Fj;J 
tl;l ,af;fk;: 

 mbg;gf;f Gs;spapy; 𝑇1 =
𝑚𝑣1

2

𝑟
+ 𝑚𝑔  

 Nkw;gf;f Gs;sapy; 𝑇2 =
𝑚𝑣2

2

𝑟
− 𝑚𝑔 

 𝑇1 − 𝑇2 =
𝑚

𝑟
 𝑣1

2 − 𝑣2
2 + 2𝑚𝑔 

 Gs;sp 1 kw;Wk; 2y; > 𝐸1 = 𝐸2 

 𝐸1 =
1

2
𝑚𝑣1

2 

 𝐸2 = 2𝑚𝑔𝑟 +
1

2
𝑚𝑣2

2 

 𝑣1
2 − 𝑣2

2 = 4𝑔𝑟 

 𝑇1 − 𝑇2 = 6 𝑚𝑔 

 Nkw;gf;f Gs;sp (2)y; rpWk Ntfk; 𝑣2 =  𝑔𝑟 

 mbg;gf;f Gs;sp (1)y; rpWk Ntfk; 𝑣1 =

 5𝑔𝑟 

 nghUshdJ tl;lg;ghijia tpl;L tpyfhky; 
epiwT nra;a mbg;Gs;spapy; rpWk 
NtfkhdJ Nkw;gf;f Gs;sapy; cs;s rpWk 

Ntfj;ijtpl  5klq;F ,Uf;f Ntz;Lk;. 

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

3 kw;Wk; 5 kjpg;ngz; tpdh tpilfs;  

1. gutyhf mike;j Gs;sp epiwfspd; 
epiwikaj;jpw;fhd Nfhitiag; ngWf. 

 
 xU Gs;sp epiw vd;gJ vt;tpj tbtKk; 

msTk; ,y;yhky; Ropaw;w epiwiaf; 
nfhz;ljhf mDkhdpf;fg;gl;l xU 
Gs;spahFk;. 

 𝑋𝐶𝑀 =
 𝑚 𝑖𝑥𝑖

 𝑥𝑖
 

  𝑚𝑖 = 𝑀 

 𝑋𝐶𝑀 =
 𝑚 𝑖𝑥𝑖

𝑀
 

 𝑌𝐶𝑀 =
 𝑚 𝑖𝑦𝑖

𝑀
 

 𝑍𝐶𝑀 =
 𝑚 𝑖𝑧𝑖

𝑀
 

 r 𝐶𝑀 =
 𝑚 𝑖r  i

𝑀
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2. ,U Gs;sp epiwfspd; epiw ikaj;jpw;fhd 
Nfhitiag; ngWf. 

 epiwfs; NeH x mr;rpy; cs;sNghJ 𝑋𝐶𝑀 =
𝑚1𝑥1+𝑚2𝑥2

𝑚1+𝑚2
 

 epiwfspy; VNjDk; xd;W MjpAld; 

xd;wpAs;sNghJ> 𝑥1 = 0, 𝑋𝐶𝑀 =
𝑚2𝑥2

𝑚1+𝑚2
 

 epiwikakhdJ MjpAld; xd;wpAs;sNghJ 
𝑚1𝑥1 = 𝑚2𝑥2 
 

3. fPo;f;fz;litfspd; epiwikaq;fis vOJf. 
1. jpirNtfk; 2. KLf;fk; 3. Gwtpir 

 jpirNtfk; v  𝐶𝑀 =
 𝑚 𝑖v   i

𝑀
 

 KLf;fk; a  𝐶𝑀 =
 𝑚 𝑖a  i

𝑀
 

 Gwtpir F  𝑒𝑥𝑡 = 𝑀a  𝐶𝑀 
 

4. jpUg;G tpir kw;Wk; Nfhz KLf;fj;jpw;fhdj; 
njhlHigg; ngWf. 

 𝜏 = 𝑟𝐹 sin 90° 

 𝜏 = 𝑟𝐹 

 𝜏 = 𝑟 𝑚𝑎 

 𝜏 = (𝑚𝑟2)𝛼 

 𝜏 = ( 𝑚𝑖𝑟𝑖
2)𝛼  

 𝜏 = 𝐼𝛼  
5. Nfhz ce;jj;jpw;Fk; Nfhzj;jpirNtfj;jpw;Fk; 

cs;sj; njhlHigg; ngWf. 

 𝐿 = 𝑟𝑚𝑣 sin 90° 

 𝐿 = 𝑟𝑚𝑣 

 𝐿 = (𝑚𝑟2)𝜔 

 𝐿  = ( 𝑚𝑖𝑟𝑖
2)𝜔    

 𝐿  = 𝐼𝜔    
6. jpUg;Gtpir kw;Wk; Nfhz ce;jj;jpw;fhd 

Nfhitiag;ngWf. 

 𝐿 = 𝐼𝜔 

 𝜏 = 𝐼𝛼 

 𝜏 = 𝐼
𝑑𝜔

𝑑𝑡
 

 𝜏 =
𝑑(𝐼𝜔)

𝑑𝑡
 

 𝜏 =
𝑑𝐿

𝑑𝑡
 

7. rkepiyapd; tiffs; ahit? 

 ,lg;ngaHT rkepiy 

 Row;rp rkepiy 

 Xa;Tr; rkepiy 

 ,af;fr; rkepiy 

 cWjpr; rkepiy 

 cWjpaw;wr; rkepiy 

 eLepiy rkepiy 
 

8. Row;rpapd; Muj;jw;fhdf; Nfhitiag; ngWf. 

 𝐼 = 𝑀𝐾2 

 𝐼 = 𝑚1𝑟1
2 + 𝑚2𝑟2

2 + ⋯ + 𝑚𝑛𝑟𝑛
2 

 𝑚 = 𝑚1 = 𝑚2 = ⋯ = 𝑚𝑛 

 𝐼 = 𝑚(𝑟1
2 + 𝑟2

2 + ⋯ + 𝑟𝑛
2) 

 𝐼 =
𝑛𝑚 (𝑟1

2+𝑟2
2+⋯+𝑟𝑛

2)

𝑛
 

 𝐼 = 𝑀𝐾2 

 𝐾 =  
𝑟1

2+𝑟2
2+⋯+𝑟𝑛

2

𝑛
 

 

 

 

 

 

 

 

 

9. rPuhd epiw mlHj;jp nfhz;l jpz;kj; jz;L> 
tl;l tisak; kw;Wk; tl;lj; jl;L Mfpatw;wpd; 
epiykj;jpUg;Gj;jpwd;fisg; ngWf. 

jpz;kj; jz;L 
tl;l 

tisak; tl;lj; jl;L 

𝑑𝐼 = (𝑑𝑚)𝑥2 𝑑𝐼 = (𝑑𝑚)𝑅2 𝑑𝐼 = (𝑑𝑚)𝑟2 

𝜆 =
𝑀

𝑙
 𝜆 =

𝑀

2𝜋𝑅
 𝜎 =

𝑀

𝜋𝑅2
 

𝑑𝑚 =
𝑀

𝑙
𝑑𝑥 𝑑𝑚 =

𝑀

2𝜋𝑅
𝑑𝑥 𝑑𝑚 =

𝑀

𝜋𝑅2
𝑑𝑥 

𝐼 =  (𝑑𝑚)𝑥2 𝐼 =  (𝑑𝑚)𝑅2 𝐼 =  (𝑑𝑚)𝑟2 

𝐼

=
𝑀

𝑙
 𝑥2

𝑙/2

−𝑙/2

𝑑𝑥 

𝐼

=
𝑀𝑅

2𝜋
 𝑑𝑥

2𝜋𝑅

0

 

𝐼

=
2𝑀

𝑅2
 𝑟3𝑑𝑟

𝑅

0

 

𝐼 =
𝑀𝑙2

12
 𝐼 = 𝑀𝑅2 𝐼 =

𝑀𝑅2

2
 

 
 

10. epiykj;jpUg;Gj; jpwd;fspd; ,izar;R 
Njw;wj;ijf; $wp tpsf;Ff. 
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,izar;rRj; Njw;wk;: 
 nghUspd; ve;jnthU mr;irg;gw;wpa 
epiykj;jpUg;Gj; jpwdhdJ epiwikaj;jpd; 
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;fp tUk; ngUf;fw;gyd; 
Mfpatw;wpd; $LjYf;Fr; rkkhFk;. 

 𝐼 =  𝑚(𝑥 + 𝑑)2 

 𝐼 =  (𝑚𝑥2 + 𝑚𝑑2 + 2𝑑𝑚𝑥) 

 𝐼 =  𝑚𝑥2 +  𝑚 𝑑2 + 2𝑑  𝑚𝑥 

  𝑚𝑥2 = 𝐼𝐶 ,  𝑚𝑥 = 0 

 𝐼 = 𝐼𝐶 + 𝑀𝑑2 
 

11. epiykj;jpUg;Gj; jpwd;fspd; nrq;Fj;J mr;Rj; 
Njw;wj;ijf; $wp tpsf;Ff. 
nrq;Fj;J mr;Rj; Njw;wk;: 
 nky;ypa rkjsg; gug;gpw;Fr; nrq;Fj;jhd 
mr;irg; gw;wpa epiykj; jpUg;Gj;jpwdhdJ me;j 
jsj;jpNyNa mike;j xd;Wf;nfhd;W 
nrq;Fj;jhd ,U mr;Rfisg; gw;wpa 
epiykj;jpUg;Gj;jpwd;fspd; $LjYf;Fr; rkk;. 

 𝐼𝑍 =  𝑚𝑟2 

 𝑟2 = 𝑥2 + 𝑦2 

 𝐼𝑍 =  𝑚 𝑥2 + 𝑦2  

 𝐼𝑍 =  𝑚𝑥2 +  𝑚𝑦2 

 𝐼𝑍 = 𝐼𝑋 + 𝐼𝑌 
 

12. jpUg;G tpirapdhy; nra;ag;gl;l Ntiyf;fhd 
rkd;ghl;ilg; ngWf. 

 𝑑𝑊 = 𝐹𝑑𝑠 

 𝑑𝑠 = 𝑟𝑑𝜃 

 𝑑𝑊 = 𝐹𝑟𝑑𝜃 

 𝑑𝑊 = 𝜏𝑑𝜃 
 
 
 

13. jpz;kg; nghUspd; Row;rp ,af;fj;jpy; ,af;f 
Mw;wYf;fhdf; Nfhitiag; ngWf. 

 𝐾𝐸𝑖 =
1

2
𝑚𝑖𝑣𝑖

2 

 𝐾𝐸𝑖 =
1

2
(𝑚𝑖𝑟𝑖

2) 𝜔2 

 𝐾𝐸 =
1

2
(𝑚𝑖𝑟𝑖

2) 𝜔2 

 𝐾𝐸 =
1

2
𝐼 𝜔2 

 
14. Roy; ,af;f Mw;wYf;Fk; Nfhz ce;jj;jpw;Fk; 

cs;sj; njhlHigg; ngWf. 

 𝐿 = 𝐼𝜔 

 𝐾𝐸 =
1

2
𝐼 𝜔2 

 𝜔 =
𝐿

𝐼
 

 𝐾𝐸 =
𝐿2

2𝐼
 

 
15. jpUg;G tpirapd; jpwidg; ngWf. 

 jpwd; vd;gJ XuyF Neuj;jpy; nra;ag;gl;l 
NtiyahFk;. 

 𝑃 =
𝑑𝑤

𝑑𝑡
 

 𝑑𝑤 = 𝜏𝑑𝜃 

 𝑃 = 𝜏
𝑑𝜃

𝑑𝑡
 

 𝑃 = 𝜏𝜔 

 

 

 

 

 

 

 

 

16. ,lg;ngaHr;rp kw;Wk; Row;rp ,af;fq;fis 
xg;gpLf. 
,lg;ngaHr;rp 
,af;fk;  

Row;rp ,af;fk;  

,lg;ngaHr;rp 𝑥 Nfhz ,lg;ngaHr;rp 𝜃 

Neuk; 𝑡 Neuk; 𝑡 

jpirNtfk; 𝑣 =
𝑑𝑥

𝑑𝑡
 Nfhzj;jpirNtfk; 𝜔 =

𝑑𝜃

𝑑𝑡
 

KLf;fk; 𝑎 =
𝑑𝑣

𝑑𝑡
 Nfhz KLf;fk; 𝛼 =

𝑑𝜔

𝑑𝑡
 

epiw 𝑚 epiykj;jpUg;Gj;jpwd; 𝐼 

tpir 𝐹 = 𝑚𝑎 jpUg;G tpir 𝜏 = 𝐼𝛼 

ce;jk; 𝑝 = 𝑚𝑣 Nfhz ce;jk; 𝐿 = 𝐼𝜔 

fzj;jhf;F 𝐹∆𝑡 =
∆𝑝 

Nfhz fzj;jhf;F 𝜏∆𝑡 =
∆𝐿 

tpirapdhy; 
nra;ag;gl; Ntiy 
𝑊 = 𝐹𝑠 

jpUg;G tpirapdhy; 
nra;ag;gl;l Ntiy  𝑊 =
𝜏𝑑𝜃 

,af;f Mw;wy; 

𝐾𝐸 =
1

2
𝑚 𝑣2 

Roy; ,af;f Mw;wy; 

𝐾𝐸 =
1

2
𝐼 𝜔2 

jpwd; 𝑃 = 𝐹𝑣 jpwd; 𝑃 = 𝜏𝜔 

 
17. eOTjyw;w cUSjypd; ,af;f Mw;wYf;fhdf; 

Nfhitiag; ngWf. 

 𝐾𝐸 = 𝐾𝐸𝑇𝑅𝐴𝑁𝑆 + 𝐾𝐸𝑅𝑂𝑇 

 𝐾𝐸 =
1

2
𝑀𝑣𝐶𝑀

2 +
1

2
𝐼𝐶𝑀𝜔 

2  

epiwikaj;ij Mjhukhf itj;J: 

 𝐾𝐸 =
1

2
𝑀𝑣𝐶𝑀

2 +
1

2
𝑀𝑣𝐶𝑀

2  
𝐾2

𝑅2   

 𝐾𝐸 =
1

2
𝑀𝑣𝐶𝑀

2  1 +
𝐾2

𝑅2  

fpilg;gug;igj; njhLk;Gs;spiag; nghUj;J: 

 𝐾𝐸 =
1

2
𝐼0 𝜔2 
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 𝐼0 = 𝐼𝐶𝑀 + 𝑀𝑅2 
 

 𝐼0 = 𝑀𝐾2 + 𝑀𝑅2 
 

 𝐾𝐸 =
1

2
𝑀 𝐾2 + 𝑅2 

𝑣𝐶𝑀
2 

𝑅2  

 

 𝐾𝐸 =
1

2
𝑀𝑣𝐶𝑀

2  1 +
𝐾2

𝑅2  

 
18. rha;jsj;jpy; cUSjiy tpthp kw;Wk; mjd; 

KLf;fj;jpw;fhdf; Nfhitiag; ngWf. 

 
 𝑚𝑔 sin 𝜃 − 𝑓 = 𝑚𝑎 

 𝑅𝑓 = 𝐼𝛼 

 𝐼 = 𝑀𝐾2 

 𝛼 =
𝑎

𝑅
 

 𝑓 = 𝑚𝑎  
𝐾2

𝑅2  

 

 𝑎 =
𝑔 sin 𝜃

 1+
𝐾2

𝑅2 
  

   

 𝑣 =  
2𝑔𝑕

 1+
𝐾2

𝑅2 
   

  𝑡 =  
2𝑕 1+

𝐾2

𝑅2 

𝑔 sin 2 𝜃
 

 

19. Nfhzce;j khwh tpjpiaj; jFe;j 
cjhuzj;Jld; tpthp. 
Nfhzce;j khwh tpjp: 
 ntspg;Gw jpUg;Gtpir nray;glhj tiu> 
RoYk; jpz;kg; nghUspd;  nkhj;jf; Nfhz 
ce;jk; khwhJ. 

 𝜏 =
𝑑𝐿

𝑑𝑡
 

 𝜏 = 0 vdpy; 𝐿 = 𝐼𝜔 = khwpyp 

cjhuzk;: 

 I]; eldf; fiyQH jd;idj; jhNd 
Row;Wk; NghJ mtuJ iffis 
ntspg;gwkhf ePl;bdhy; RoYk; Ntfk; 
FiwfpwJ. 

 Vndd;why; iffis clYf;F ntspg;Gwkhf 
ePl;Lk;NghJ epiykj;jpUg;Gj;jpwd; 
mjpfhpg;gjhy; Nfhzj;jpirNtfk; Fiwe;J 
RoYk; Ntfk; FiwfpwJ. 

 iffis cliy Nehf;fp cl;Gwkhf 
klf;Fk; NghJ epiykj;jpUg;Gj;jpwd; 
Fiwtjhy; RoYk; Ntfk; mjpfhpf;fpwJ. 

 ePr;ry; Fsj;jpy; cauj;jpypUe;J Fjpf;Fk; 
ePr;ry; tPuH jdJ cliy cl;Gwkhf RUf;fp 
nfhs;tjd; %yk; epiykj;jpUg;Gj; jpwid 
Fiwg;gJ Row;rp Ntfj;ij mjpfhpf;f 
cjTtjhy;> fhw;wpy; gwe;J tUk;NghJ gy 
Fl;bfHzq;fisf; fhw;wpy; Nkw;nfhs;fpwhH. 
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