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 Padasalai's Channel - Group 

https://t.me/padasalaichannel 

 

 Lesson Plan - Group 

https://t.me/joinchat/NIfCqVWwo5iL-21gpzrXLw 

 

 

 12th Standard - Group 

https://t.me/Padasalai_12th 

 

 11th Standard - Group 

https://t.me/Padasalai_11th 

 

 10th Standard - Group 

https://t.me/Padasalai_10th 

 

 9th Standard - Group 

https://t.me/Padasalai_9th 

 

 6th to 8th Standard - Group 

https://t.me/Padasalai_6to8 

 

 1st to 5th Standard - Group 

https://t.me/Padasalai_1to5 

 

 TET - Group 

https://t.me/Padasalai_TET 

 

 PGTRB - Group 

https://t.me/Padasalai_PGTRB 

 

 TNPSC - Group 

https://t.me/Padasalai_TNPSC 
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https://t.me/Padasalai_6to8
https://t.me/Padasalai_1to5
https://t.me/Padasalai_TET
https://t.me/Padasalai_PGTRB
https://t.me/Padasalai_TNPSC
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1.  fPo;f;fz;ltw;Ws; epiykk; vjidr; rhHe;jJ 
   m) nghUspd; vil        M) Nfhspd; <Hg;G KLf;fk;    
   ,) nghUspd; epiw         <) m kw;Wk; M 
 

2.  fzj;jhf;F fPo;f;fz;ltw;Ws; vjw;Fr; rkkhdJ.  
   m) ce;j khw;w tPjk;       M) tpir kw;Wk; fhy khw;w tPjk;   
   ,) ce;j khw;wk;         <) epiw tPj khw;wk; 
 

3.  fPo;fz;ltw;wpy; epa+l;ldpd; %d;whk; tpjp vq;F gad;gLfpwJ.  
   m) Xa;T epiyapYs;s nghUspy;    M) ,af;f epiyapYs;s nghUspy;    
   ,) m kw;Wk; M        <) rk epiwAs;s nghUl;fspy; kl;Lk;.  
 

4.  ce;j kjpg;ig y mr;rpYk; fhyj;jpid x mr;rpYk; nfhz;L xU tiuglk;  
   tiuag;gLfpwJ. ,t;tiugl rha;tpd; kjpg;G 
   m) fzj;jhf;F tpir       M) KLf;fk;     
   ,) tpir           <) tpir khw;w tPjk; 
 

5.  tpirapd; Row;r;rp tpisT fPo;f;fhZk; ve;j tpisahl;by; gad;gLfpwJ.  
   m) ePr;ry; Nghl;b       M) nld;dp];    
   ,) irf;fps; ge;jak;        <) `hf;fp 
 

6.  Gtp <Hg;G KLf;fk; g ,d; myF ms-2 MFk;.  ,J fPo;fhz;l myFfspy; vjw;F        
   rkkhFk;.  
   m) cm s-1    M) N kg-1   ,) N m2 kg-1   <) cm2 s-2  
 

7.  xU fpNyhfpuhk; vil vd;gJ ____ w;F rkkhFk;.  
   m) 9.8 ild;   M) 9.8 × 104 N   ,) 98 × 104 ild; <) 980 ild;   
 

8.  Gtpapy; M  epiw nfhz;l nghUs; xd;W Gtpapd; Muj;jpy; ghjp msT Muk; nfhz;l   
   Nfhs; xd;wpw;F vLj;Jr; nry;yg;gLfpwJ.  mq;F mjd; epiw kjpg;G.  
   m) 4 M    M)  2M   ,)  M/4   <) M 

   [Fwpg;G : M = 
𝑔𝑅2

𝐺
 ; 𝑅 =

𝑅

2
; 𝑀 =  

𝑔(
𝑅

2
)

2

𝐺
=  

1

4

𝑔𝑅2

𝐺
=  

𝑀

4
] 

 

9. epiw kjpg;G khwhky; GtpahdJ jdJ Muj;jpy; 50% RUq;fpdhy; Gtpapy; nghUl;fspd;  
  vilahdJ? 
   m) 50% FiwAk;        M) 50% mjpfupf;Fk;     
   ,) 25 % FiwAk;       <) 300%  mjpfupf;Fk; 
 
10. uhf;nfl; VTjypy;  ________ tpjp / fs; gad;gLj;jg;gLfpwJ.  
   m) epa+l;ldpd; %d;whk; tpjp       M) epa+l;ldpd; nghJ <Hg;gpay; tpjp  
   ,) NeHf;Nfhl;L ce;j khwhf; Nfhl;ghL      <) m kw;Wk; M 
 
 
 



,af;f tpjpfs; 

 

kjpg;gPL 
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1. ,lg;ngaHr;rp epfo;tjw;F rkd;nra;aglhj Gw tpir Njit.  

2. efHe;J nfhz;L cs;s CHjpapy; jpBH jil Vw;gl;lhy;> gazpaH Kd; Nehf;fp  

  rha;fpd;wdH.  ,e;epfo;T epa+l;ldpd; Kjy; tpjp %yk; tpsf;fg;gLfpwJ.  

3. kuGuPjpahf tyQ;Rop jpUg;Gj;jpwd; vjpH FwpapYk;> ,lQ;Ropj; jpUg;Gj;jpwd;  

  NeH FwpapYk; Fwpf;fg;gLfpwJ.  

4. kfpOe;jpd; Ntfj;jpid khw;w KLf;fk; gad;gLfpwJ.  

5. 100 fpfp epiwAila kdpjdpd; vil Gtpg;gug;gpy; 980 N msthf ,Uf;Fk;. 
 

 

1. Jfs; mikg;gpy; Vw;gLk; NeHf;Nfhl;L ce;jk; vg;nghJk; khwpypahFk;. 
(rhpahd $w;W: Gw tpir VJk; jhf;fhj tiuap;y; xU mikg;gpd; kPJ 
nray;gLk; nkhj;j Neh;f;Nfhl;L ce;jk; khwhky; ,Uf;Fk;.) 

jtW 

2. nghUnshd;wpd; Njhw;w vil vg;NghJk; mjd; cz;ikahd vilf;F rkkhf 
,Uf;Fk;. 
(rhpahd $w;W: nghUnshd;wpd; Njhw;w vil vg;NghJk; mjd; cz;ikahd 
vilf;F rkkhf ,Uf;Fk;.) 

jtW  

3. nghUl;fspd; vil epy eLf;Nfhl;Lg; gFjpapy; ngUkkhfTk;> 
JUtg;gFjpapy; FiwthfTk; ,Uf;Fk;. 
(rhpahd $w;W: nghUl;fspd; vil epy eLf;Nfhl;Lg;gFjpapy; FiwthfTk;> 
JUtg;gFjpapy; mjpfkhfTk; ,Uf;Fk;.) 

jtW 

4. jpUF kiw xd;wpid Fiwe;j ifg;gpb cs;s jpUFf;FwL itj;J 
jpUFjy;> ePskhd ifg;gpb nfhz;l jpUFf;Fwbid itj;J jpUFjiy 
tpl vspjhdjhFk;. 
(rhpahd $w;W: jpUF kiw xd;wpid mjpf ifg;gpb cs;s jpUFf;FwL 
itj;J jpUFjy;> Fiwe;j ifg;gpb nfhz;l jpUFf;Fwbid itj;J 
jpUFjiy tpl vspjhdjhFk;.) 

jtW 

5. Gtpapid Rw;wp tUk; tpz;ntsp ikaj;jpy; cs;s tpz;ntsp tPuH> Gtp<Hg;G 
tpir ,y;yhjjhy; vilapog;ig czHfpwhH. 
(rhpahd $w;W: Gtpapid Rw;wp tUk; tpz;ntsp ikaj;jpy; cs;s tpz;ntsp 
tPuH> Gtp<Hg;G tpir ,y;yhjjhy; tpz;fyj;Jld; ,ize;J rk Ntfj;jpy; 
efHfpwhH.) 

 jtW 
 

 

                                                                                                                     
gFjp I gFjp II 

1. epa+l;ldpd; Kjy; tpjp 
uhf;nfl; VTjypy; 
gad;gLfpwJ 

2. epa+l;ldpd;  ,uz;lhk; tpjp nghUl;fspd; rk epiy 
3. epa+l;ldpd;  %d;whk; tpjp tpirfspd; tpjp 
4. NeHf;Nfhl;L ce;j  

moptpd;ik tpjp 
gwit gwj;jypy; 
gad;gLfpwJ 

 

tpilfs; 
1. nghUl;fspd; rk epiy 

2. tpirfspd; tpjp 

3. gwit gwj;jypy; 
gad;gLfpwJ 

4. uhf;nfl; VTjypy; 
gad;gLfpwJ 

II. Nfhbl;l ,lq;fis epug;Gf :  

III. rupah? jtwh? (jtW vdpy; $w;wpid jpUj;Jf) 

IV. nghUj;Jf 
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m) $w;Wk; fhuzKk; rupahf nghUe;JfpwJ. NkYk; fhuzk; $w;iw rupahf 
tpsf;FfpwJ.  

M) $w;Wk; fhuzKk; rup> Mdhy; fhuzk; $w;wpid rupahf tpsf;ftpy;iy.  
,) $w;W rupahdJ Mdhy; fhuzk; jtW.  
<)  $w;W jtwhdJ.  vdpDk; fhuzk; rup 
1.  $w;W : tyQ;Rop jpUg;Gjpwd;fspd; nkhj;j kjpg;G> ,lQ;Rop jpUg;Gjpwd;fspd; 
             nkhj;j kjpg;gpw;F rkkhdjhf ,Uf;Fk;.  
   fhuzk : ce;j moptpd;ik tpjp vd;gJ Gwtpir kjpg;G Ropahf cs;sNghJ 
             kl;LNk rupahdjhf ,Uf;Fk;.  
   tpil : M) $w;Wk; fhuzKk; rup> Mdhy; fhuzk; $w;wpid rupahf tpsf;ftpy;iy.  
 
2.  $w;W : ' g' ,d; kjpg;G Gtpg;gug;gpy; ,Ue;J cau nry;yTk; Gtpg;gug;gpw;F fpNo  
             nry;yTk; FiwAk;. 
   fhuzk; : "g"  kjpg;ghdJ Gtpg;gug;gpy; nghUspd; epiwapidr; rhHe;J mikfpwJ. 
   tpil :  ,) $w;W rupahdJ Mdhy; fhuzk; jtW.  

 

1. epiykk; vd;gJ ahJ?  mjd; tiffs; ahit? 
 xt;nthU nghUSk; jd; kPJ rkd; nra;ag;glhj Gw tpir VJk; nray;glhj 

tiuapy;> jkJ Xa;T epiyiaNah my;yJ nrd;W nfhz;bUf;Fk; NeHf;Nfhl;L 
,af;f epiyiaNah khw;Wtij vjpHf;Fk; jd;ik epiykk; vdg;gLk;. 

 epiykj;jpd; tiffs; 
 (m)  Xa;tpy; epiykk; 
 (M)  ,af;fj;jpy; epiykk; 
 (,)  jpirapy; epiykk; 
 

2.  nray;gLk; jpir rhHe;J tpirapid vt;thW gpupf;fyhk;? 
  1) xj;j ,iztpirfs; 
  2) khWgl;l ,iztpirfs; 
 

 

3. 5N  kw;Wk;  15N  tpir kjpg;Gila ,U tpirfs; xNu Neuj;jpy; nghUs; kPJ    
nray;gLfpd;wd.  ,itfspd; njhFgad; tpir kjpg;G ahJ? vj;jpirapy; nray;gLk;? 

  nfhLf;fg;gl;lit :          𝐹1 = 5𝑁                  𝐹2 = 15 𝑁 

    njhFgad; tpir FnjhF =  𝐹2 − 𝐹1   

                                         FnjhF = 15 − 5 = 10 𝑁.  

         𝐹2   jpirapy; nray;gLk; 
  

4.  epiw - vil> ,tw;iw NtWgLj;Jf.    
 

epiw vil 
1. mbg;gil msT. top msT. 
2. nghUspy; mlq;fpAs;s gUg;nghUspd; 
msT. 

nghUs; kPJ nray;gLk; Gtp<Hg;G 
tpirapd; kjpg;G.  

3. SI myF fp.fp.  SI myF epa+l;ld;. 
4. ,lj;jpw;F ,lk; khWglhJ  ,lj;jpw;F ,lk; khWgLk;  
5. ,aw;gpay; juhR nfhz;L    
  msf;fg;gLfpwJ. 

tpy; juhR nfhz;L 
msf;fg;gLfpwJ. 

 

V. gpd;tUk; tpdhf;fspy; $w;Wk; mjidaLj;J fhuzKk; nfhLf;fg;gl;Ls;sd.  
gpd;tUtdtw;Ws; vJ rhpahd njhpNth mjidj; njhpT nra;f: 

 

VI. RUf;fkhf tpilasp: 
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5. ,ul;ilapd; jpUg;Gj;jpwd; tiuaW.  
 ,ul;ilfspd; njhFgad; tpir kjpg;G Ropahjyhy; ,it NeHf;Nfhl;L 

,af;fj;jpid Vw;gLj;jhJ. Mdhy; Roy; tpistpid Vw;gLj;Jk;. ,ij 
,ul;ilfspd; jpUg;Gjpwd; vd;fpNwhk;.  

 v.fh:- ePH Foha; jpwj;jy; kw;Wk; %Ljy; gk;gu Row;rp> jpUfpd; Row;rp 
 
6. jpUg;Gj;jpwd; jj;Jtk; tiuaW.  
 rk epiyapy; cs;s nghUs; xd;wpd; kPJ rk kjpg;Gs;s my;yJ rk kjpg;gw;w 

tpirfs; ,izahfNth my;yJ vjpH ,izahfNth nray;gl;lhy;> mg;nghUspd; 
kPJ nray;gLk; nkhj;j tyQ;Rop jpUg;Gj;jpwDk; nkhj;j ,lQ;Rop jpUg;Gj;jpwDk; 
rkkhf ,Uf;Fk;.      

(my;yJ) 
 rk epiyapy; cs;s NghJ xU Gs;spapd; kPJ nray;gLk; midj;J tpirfspd; 

jpUg;Gj;jpwd;fspd; $Ljy; Ropf;F rkkhFk;.  
 

7. epa+l;ldpd; ,uz;lhk; tpjpapid $W.  
 nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; ce;j khWghl;L tPjj;jpw;F 

NeH jftpy; mikAk;. NkYk; ,e;j ce;j khWghL tpirapy; jpirapNyNa mikAk;.  
 
 
 
 
 

8. ngupa thfdq;fspy; jpUFkiwfis Row;wp ,Wf;fk; nra;a ePskhd ifg;gpbfs;  
     nfhz;l jpUFf;FwL gad;gLj;jg;gLtJ Vd;? 

 ePskhd ifg;gpb nfhz;l jpUFf;FwL mjpf jpUg;G jpwid Vw;gLj;j KbAk;.  
 tpir nray;gLk; Gs;spapypUe;J tiuag;gLk; nrq;Fj;Jf; Nfhl;bd; ePsk; 

mjpfkhf mika ifg;gpb ePskhf cs;sJ.  
 

 
 
 
 
 

9. fpupf;nfl; tpisahl;by; NkypUe;J tpOk; ge;jpid gpbf;Fk;NghJ> tpisahl;L tPuH jk;  
  ifapid gpd;Ndhf;fp ,Og;gJ Vd;? 

 fpupf;nfl; tpisahl;by;> NkypUe;J tpOk; ge;jpid gpbf;Fk; NghJ tpisahl;L 
tPuH ifapid gpd;Ndhf;fp ,Oj;J Nkhjy; fhyj;ij mjpfupf;fpwhH.  

 ,J mtuJ ifapy; ge;J Vw;gLj;Jk; fzj;jhf;F tpirapd; msit Fiwf;fpwJ. 
  

 

10. tpz;fyj;jpy; cs;s tpz;ntsp tPuH vt;thW kpjf;fpwhH? 
 tpz;fyk; kpf mjpf Rw;wpaf;f jpirNtfj;jpy; efHe;J nfhz;bUf;fpwJ. 

tpz;ntsp tPuH mf;fyj;Jld; ,ize;J rk Ntfj;jpy; efHfpwhH.  
 mtuJ KLf;fk;> tpz;fy KLf;fj;jpw;F rkkhf ,Ug;gjhy;> mtH jilapd;wp 

tpOk; epiyapy; cs;shH.  
 mg;NghJ mtuJ Njhw;w vil kjpg;G Rop mtH mf;fyj;jpy; vilaw;w epiyapy; 

fhzg;gLtjhy; kpjg;gJ Nghy; Njhd;WfpwJ.  

 
 

 

1. ,U nghUl;fspd; epiw tpfpjk; 3:4 mjpf epiwAila nghUs; kPJ tpirnahd;W 
nray;gl;L 12 ms-2 kjpg;gpy; mij KLf;Ftpj;jhy;> mNj tpir nfhz;L  kw;w nghUis 
KLf;Ftpf;f Njitg;gLk; KLf;fk; ahJ? 

     epiwfspd; tpfpjk;>      𝑚1: 𝑚2 = 3: 4  
  mjpf epiwAila nghUs; kPJ tpirnahd;W nray;gLfpwJ vdNt> 

               𝑚2 = 4 𝑘𝑔  𝑎2 = 12 𝑚𝑠−2 𝑎1 = ?   

IX. fzf;fPLfs;: 

𝐅 ∝
𝐦𝐯 − 𝐦𝐮

𝐭
 

jpUg;G jpwd; = tpir(F) × nrq;Fj;Jj; njhiyT(d) 
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  epA+l;ldpd; ,uz;lhk; tpjpg;gb> F = ma 

                                          𝐹2 =  𝑚2𝑎2 = 4 × 12 = 48 𝑁  

    mNj tpir nfhz;L kw;w nghUis KLf;Ftpf;f vdNt> 

              𝐹2 =  𝐹1 = 48 𝑁 :     𝑚1 = 3 𝑘𝑔     𝐹1 =  𝑚1𝑎1  

                               𝑎1 =  
𝐹1 

𝑚1
=  

48

3
= 16 𝑚𝑠−1 ;                  𝑎1 =   16 𝑚𝑠−1      

     3 𝑘𝑔    epiw nfhz;l nghUis 48 𝑁 nfhz;L KLf;Ftpf;f Njitg;gLk; KLf;fk; 16 𝑚𝑠−1.  

    

2.  1 fpfp epiwAila ge;J xd;W 10 ms-1 jpirNtfj;jpy; jiuapd; kPJ tpOfpwJ.  
NkhjYf;F gpd; Mw;wy; khw;wkpd;wp> mNj Ntfj;jpy; kPz;Lk; caur; nry;fpwJ vdpy; 
mg;ge;jpy; Vw;gLk; ce;j khw;wj;jpid fzf;fpLf.  

            m = 1 kg , v  = 10 ms-1  

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

       𝑚𝑢 = 𝑚𝑣;   1 × 0 = 1 × 10 

         ce;j khw;wk;    = 10 ms-1. 
 

3. ,ae;jpu gzpahsH xUtH 40 cm ifg;gpb ePsk; cila jpUFf;FwL nfhz;L 140 N  

  tpir %yk; jpUF kiw xd;iw fow;WfpwhH>  40 N tpir nfhz;L mNj jpUF 
kiwapid fow;w vt;tsT ePs ifg;gpb nfhz;l jpUFf;FwL Njit? 

    tpir 𝐹1 = 140 𝑁,  ifg;gpb ePsk; 𝐿1 = 40 𝑐𝑚 

   tpir 𝐹2 = 40 𝑁 , ifg;gpb ePsk; 𝐿2 =? 

             𝐹1𝐿1 =  𝐹2𝐿2  

                𝐿2 =  
𝐹1𝐿1

𝐹2
=  

40 ×140

40 
= 140 𝑐𝑚 

     40 𝑁 tpir nfhz;L mNj jpUF kiwapid fow;w 140 𝑐𝑚 ePs ifg;gpb jpUFf;FwL Njit.   
 

4.  ,U Nfhs;fspd; epiw tpfpjk; KiwNa 2 : 5 mitfspd; Mu tpfpjk; KiwNa  

   4 : 7 vdpy;> mtw;wpd; <Hg;G KLf;fk; tpfpjj;ij fzf;fpLf.  

 ,U Nfhs;fspd; epiwfspd; tpfpjk; 𝑚1: 𝑚2 = 2: 3 

          ,U Nfhs;fspd; Mufspd; tpfpjk;; 𝑅1: 𝑅2 = 4: 7 

                ,U Nfhs;fspd; <Hg;G KLf;f tpfpjk; = 𝑔1: 𝑔2 = ? 

                        𝑔1 =  
𝐺𝑀1

𝑅1
2  ---- (1)                        𝑔2 =  

𝐺𝑀2

𝑅2
2   ------ (2)  

                                                   (1) / (2),        
𝑔1

𝑔2
=  

𝐺𝑀1
𝑅1

2

𝐺𝑀2
𝑅2

2

  

                             

                       
𝑔1

 𝑔2
=  

𝑀1

𝑀2
 ×   

𝑅2
2

𝑅1
2 

              

           Gtp <Hg;G KLf;f tpfpjk; 𝑔1: 𝑔2 = 49 : 24. 
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1. epiykj;jpd; gy;NtW tiffis vLj;Jf;fhl;LfSld; tpsf;Ff  
 m) Xa;tpy; epiykk; 
 M) ,af;fj;jpy; epiykk; 
 ,) jpirapy; epiykk; 
  m) xa;tpy; epiykk; : 

 epiyahf cs;s xt;nthU nghUSk; jkJ xa;T epiy khw;wj;ij vjpHf;Fk; gz;G 
 fpisfis cYf;fpag;gpd; kuj;jpypUe;J fPNo tpOk; ,iyfs; > gOj;jg;gpd; 

tpOk; goq;fs;. 
  M) ,af;fj;jpy; epiykk; : 

 ,af;f epiyapy; cs;s nghUs; ,af;f epiy khw;wj;ij vjpHf;Fk; gz;G 
 ePsk; jhz;Ljy; Nghl;bapy; cs;s Nghl;bahsH ePz;l J}uk; jhz;Ltjw;fhf 

jhk; jhz;Lk; Kd; rpwpJ J}uk; XLtJ.  
  ,) jpirapy; epiykk; : 

 ,af;f epiyapy; cs;s nghUs; ,aq;Fk; jpirapy; ,Ue;J khwhJ> jpir 
khw;wj;jpid vjpHf;Fk; gz;G 

 XLk; kfpOe;J tisghijapy; nry;Yk; NghJ gazpaH> xU gf;fkhf rha;tJ.  
 

2. epa+l;ldpd; ,af;fj;jpw;fhd tpjpfis tpsf;Ff.  
  epa+l;ldpd; Kjy; ,af;f tpjp : 

 xt;nthU nghUSk; Gwtpir VJk; nray;glhj tiuapy;> jkJ xa;T epiyapNyh 
my;yJ rPuhf ,aq;fp nfhz;bUf;Fk; NeHf;Nfhl;L epiyapNyh njhlHe;J ,Uf;Fk;.  

 ,t;tpjp tpirapid tiuaWf;fpwJ. nghUspd; epiykj;ij tpsf;FfpwJ.  
  epa+l;ldpd; ,uz;lhk; tpjp : 
 nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; ce;j khWghl;bw;F 
NeHjftpy; ,Uf;Fk;. NkYk; ,e;j ce;j khWghL tpirapd; jpirapNyNa mikAk;. 

  
 
 
 

  epa+l;ldpd; %d;whk; tpjp : 
 xt;nthU tpirf;Fk; rkkhd vjpHtpir cz;L.  tpirAk;> vjpH tpirAk; 
vg;NghJk; ,U NtW nghUs;fs; kPJ nray;gLk;.  

 v.fh :- ePr;ry; tPuH ePupid ifahy; js;Sk; tpir> ePuhdJ ePr;ry; tPuiu Kd;Nd 
js;StJ vjpH tpir. 

 

3. tpirapd; rkd;ghl;il $wp mjid nka;g;gpf;f.  
  epa+l;ldpd; ,uz;lhk; tpjp : 
  nghUs; xd;wpd; kPJ nray;gLk; tpirahdJ mg;nghUspd; ce;j khWghl;bw;F  
  NeHjftpy; ,Uf;Fk;.  NkYk; ,e;j ce;j khWghL tpirapd; jpirapNyNa mikAk;.    
  nghUspd; njhlf;f ce;jk;  = mu 
    nghUspd; ,Wjp ce;jk;  = mv 
            ce;j khWghL = m ( v – u ) 

 
      epA+l;ldpd; ,uz;lhk; tpjpg;gb  

 

            F α  ma   (Vnddpy; 
(𝑣−𝑢) 

𝑡
  = a) 

           F = kma 

VIII. tphpthd tpilasp: 

𝐅 ∝
𝐦𝐯 − 𝐦𝐮

𝐭
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         K = 1 vdpy;>  F = ma  

 tpirapd; myF epA+l;ld; MFk;. 
 xU fpNyhfpuhk; epiwAs;s xU nghUspd; kPJ 1kPtp-2 KLf;fj;ij Vw;gLj;Jk; 

tpir 1 epa+l;ld; MFk;. 
 
4. ce;j khwhf; Nfhl;ghl;il $wp mjid nka;g;gpf;f.  
 Gwtpir VJk; jhf;fhj tiuapy; xU nghUs; my;yJ XH mikg;gpd; kPJ nray;gLk; 

nkhj;j NeHf;Nfhl;L ce;jk;> khwhky; ,Uf;Fk;.  
  nka;g;gpj;jy; : 

 m1, m2  epiwAs;s A, B vd;w nghUs; u1,u2  jpirNtfj;jpy; Neh;Nfhl;by; ,aq;FfpwJ. 
(u1>u2) 

 ,U nghUl;fSk; xd;wpd; kPJ xd;W Nkhjpf;nfhs;fpd;wd. Nkhjypd;NghJ mit 
njhl;Lf;nfhs;fpd;wd. 

 AAk; BAk; NkhjYf;Fg;gpd; V1  V2 jpir Ntfq;fspy; NkhjYf;FKd; ,aq;fpa 
mNj jpirapy; Neh;Nfhl;by; ,aq;Ffpd;wd. 

 
    epa+l;ld; 2k; tpjp gb> 
          B d; kPjhd tpir 

                             𝐹1 =  
𝑚2 (v2−u2) 

𝑡
    --------- (1)  

   A d; kPjhd tpir 

                                             𝐹2 =  
𝑚1 (v1−u1) 

𝑡
      --------- (2) 

     epa+l;ld; 3k; tpjp gb> 
                                F1      =     - F2 

                
𝑚2 (v2−u2) 

𝑡
     =   − 

𝑚1 (v1−u1) 

𝑡
 

             m2(v2 - u2)  =   − m1(V1 - u1) 

           m2v2 - m2u2 = − m1v1 + m1u1 

                        m1v1 + m2v2  =  m1u1 + m2u2 
  NkhjYf;F Kd; mikg;gpd; nkhj;j ce;jk; NkhjYf;Fg; gpd; nkhj;j 
 ce;jj;jpw;Fr; rkk;. nghUspd; kPJ nray;gLk; nkhj;j ce;jk; xU khwpyp vd ep&gpf;fpwJ. 

 

5. uhf;nfl; VTjiy tpsf;Ff.  
 uhf;nfl; VTjypy; epa+l;ldpd; %d;whk; tpjp kw;Wk; NeHf;Nfhl;L ce;j moptpd;ik 

tpjp ,uz;Lk; gad;gLfpd;wd.  
 uhf;nfl;Lfspy; ce;J fydpy; jput my;yJ jpl vupg;nghUs;fs; epug;gg;gLfpd;wd.  
 mit vupa+l;lg;gl;lJk;> ntg;g thAf;fs; uhf;nfl;bd; thy; gFjpapy; ,Ue;J mjpf 

jpirNtfj;jpy; ntspNaWfpd;wd.  
 mit kpf mjpf ce;jj;ij cUthf;Ffpd;wd.  
 ,e;j ce;jj;ij rkd; nra;a mjw;F rkkhd vjpH ce;J tpir vup$lj;jpy; 

cUthfp> uhf;nfl; kpFe;j Ntfj;Jld; Kd;Ndhf;fp gha;fpwJ.  
 uhf;nfl; cau gazpf;Fk; NghJ mjpy; cs;s vupnghUs; KOtJk; vupAk;NghJ 

mjd; epiw gbg;gbahf FiwfpwJ.  
 ce;j moptpd;ik tpjpg;gb epiw Fiwa Fiwa mjd; jpirNtfk; gbg;gbahf; 

mjpfupf;fpwJ.  
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 xU Fwpg;gpl;l cauj;jpy; uhf;nfl;lhdJ Gtpapd; <Hg;G tpirapid jtpHj;J tpl;L 
nry;Yk; tifapy; mjd; jpirNtf kjpg;G cr;rj;ij milfpwJ.  mjd; jpirNtf 
kjpg;G cr;rj;ij milfpwJ.  ,J tpLgL jpirNtfk; vdg;gLfpwJ. 

6. nghJ <Hg;gpay; tpjpapid $Wf.  mjd; fzpjtpay; #j;jpuj;ij jUtpf;f.  
  nghJ <Hg;gpay; tpjp: 

 mz;lj;jpy; cs;s nghUl;fspd; xt;NthH JfSk; gpw Jfis xU Fwpg;gpl;l 
tpir  kjpg;gpy; <Hf;fpwJ.   

 mt;tpirahdJ mitfspd; epiwfspd; ngUf;fw;gyDf;F NeHtpfpjj;jpYk;> 
mitfspd; ikaq;fSf;fpilNa cs;s njhiytpd; ,Ukbf;F vjpHtpfpjj;jpYk; 
,Uf;Fk;.  

 NkYk; ,t;tpir epiwfspd; ,izg;Gf; Nfhl;bd; topNa nry;Yk;.  
  fzpjtpay; #j;jpuj;ij ep&gpj;jy;  

 

  m1 , m2 vd;w epiwAila ,U nghUs;fs; r vd;w njhiytpy; itf;fg;gl;Ls;sjhf 
 fUJNthk;.  <Hg;G tpir 𝐹 MdJ > nghJ <Hg;gpay; tpjpg;gb> 

   𝐹 ∝  𝑚1𝑚2 --------- (1)          F ∝
1

𝑟2    --------- (2)  

  ,U rkd;ghl;bidAk; ,izf;Fk;NghJ> 

           𝐹 ∝
𝑚1𝑚2

𝑟2   

          𝐹 = 𝐺
𝑚1𝑚2

𝑟2  

    <Hg;gpay; khwpyp G = 6.674 × 10−11𝑁𝑚2𝑘𝑔−2 
 

7. nghJ <Hg;gpay; tpjpapd; gad;ghl;bid tptup.  
 mz;lj;jpy;  cs;s tpz; nghUl;fspd; gupkhzq;fis mstpl gad;gLfpwJ.  
 Gtpapd; epiw> Muk;> Gtp <Hg;G KLf;fk; Mfpatw;iw Jy;ypakhf fzf;fpl 

cjTfpwJ.  
 Gjpa tpz;kPd;fs; kw;Wk; Nfhs;fis fz;Lgpbf;f ,t;tpjp gad;gLfpwJ.  
 rpy Neuq;fspy; tpz;kPd;fspd; rPuw;w efHT> mUfpy; cs;s nfhs;fspd; rPuw;w 

efHT> mUfpy; cs;s Nfhs;fspd; ,af;fj;ij ghjpf;Fk;.  me;Neuq;fs; 
mt;tpz;kPd;fspd; epiwapid mstpl gad;gLfpwJ.  

 jhtuq;fspd; NtH Kisj;jy; kw;Wk; tsHr;rp Gtpapd; <Hg;Gtpir rhHe;J miktJ 
Gtpjpir rhHgpaf;fk; vdg;gLk;.  ,e;epfo;it tpsf;f gad;gLfpwJ.  

 tpz;nghUl;fspd; ghijapid tiuaiw nra;a gad;gLfpwJ.  
 

 

 
1. 8 fpfp kw;Wk; 2 fpfp epiwAila ,U nghUs;fs; totog;ghf cs;s gug;gpy;   
  xd;Nwhnlhd;W njhlHG nfhz;Ls;sd.  mit 15 N  mstpyhd fpilkl;l tpir 
nfhz;L efHj;jg;gLfpd;wd vdpy; 2 fpfp epiwAila nghUs; ngUk; tpirapid 
fzf;fpLf.  

             𝑚1 = 8 𝑘𝑔 ,  𝑚2 = 2 𝑘𝑔 

   fpilkl;l tpir F = 15 N  

  tpir F =  ma,       F = (𝑚1 + 𝑚2) 𝑎  

  a = 
𝐹

𝑚1+𝑚2
=  

15

8+2
=

15

10
= 1.5 𝑚𝑠−2 

IX. cah; rpe;jidf;fhd tpdhf;fs;: 
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 15 N fpilkl;l tpirahy; Vw;gLk; KLf;fk; a = 1.5 𝑚𝑠−2 

  2 fpfp epiwAs;s nghUis efHj;j Njitg;gLk; tpir = ? 

  𝑚 = 2 𝑘𝑔   𝑎 = 1.5 𝑚𝑠−2  

  F = ma ;     F = 2× 1.5  = 3N.   

     2 fpfp epiwAs;s nghUis efHj;j Njitg;gLk; tpir F =  3N.  
 

2. fd ce;J xd;Wk; ,U rf;fu thfdk; xd;Wk; rk ,af;f Mw;wYld; gazpf;fpd;wd.   
  fz ce;jpd; epiwahdJ ,U rf;fu thfd epiwapid tpl ehd;F klq;F mjpfk; 
vdpy;> ,itfSf;fpilNa cs;s ce;j tPjj;ij fzf;fpLf.  

          fd ce;jpd; epiw = m1 

 ,U rf;fu thfdj;jpd; epiw = m2 

                                              4m1 = m2 

fd ce;jpd; ,af;f Mw;wy; ,U rf;fu thfdj;jpd; ,af;f Mw;wy; 

𝐾1 =  
1

2
𝑚1𝑣1

2 𝐾2 =  
1

2
𝑚2𝑣2

2 

,af;f Mw;wy; rkk;  ;  𝐾1 =  𝐾2 = K 

𝑣1
2 =  

2𝐾

𝑚1
 

𝑣1 =  √
2𝐾

𝑚1
 

       ce;jk; P = mv 

𝑃1 =  𝑚1𝑣1 

𝑃1 =  𝑚1 √
2𝐾

𝑚1
 

𝑃1 =  √2𝑚1𝐾   

  
 

𝑣2
2 =  

2𝐾

𝑚2
 

𝑣2 =  √
2𝐾

𝑚2
 

       𝑃2 =  𝑚2𝑣2          

𝑃2 =  𝑚2√
2𝐾

𝑚2
 

𝑃2 =  √2𝑚2𝐾   

𝑚2 = 4𝑚1 

𝑃2 =  √2 × 4𝑚1𝐾   

𝑃2 =  2√2𝑚1𝐾   

                                                        
𝑃1

𝑃2
=  

√2𝑚1𝐾  

 2√2𝑚1𝐾  
=  

1

2
 

                                                ce;j tpfpjk; = 𝑃1: 𝑃2 = 1 : 2 
 

 
3.gazj;jpd; NghJ jiyf;ftrk; mzptJk; ,Uf;ifg;gl;il mzptJk; ekf;F   
ghJfhg;ghdgazj;ij mspf;Fk;. ,f;$w;wpid epa+l;ldpd; ,af;f tpjpfs; nfhz;L 
epahag;gLj;Jf. 

  n`y;nkl; mzpa ghJfhg;ghd gazj;jpw;F kpfTk; gupe;Jiuf;fg;gLfpwJ: 

 epa+l;ldpd; ,uz;lhk; tpjpg;gb> ,U rf;fu thfdj;jpypUe;J tpOk; ePq;fs;> cq;fs; 
tpirahdJ cq;fspd; epiw kw;Wk; thfdj;jpd; KLf;fj;jpw;F rkkhf ,Uf;Fk;. 

 epa+l;ldpd; %d;whk; tpjpg;gb> jiuf;Fk; cq;fSf;Fk; rkkhd kw;Wk; vjpH 
jpirapy; tpir nray;gLk;. vdNt> jhq;fs; jiy ftrk; mzpatpy;iy vdpy; 
jiyf;fhak; Vw;gLk;.  
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  ,Uf;ifg;gl;il mzptJ kpfTk; ghJfhg;ghd gazj;jpw;fhf gupe;Jiuf;fg;gLfpwJ: 

 epa+l;ldpd; Kjy; tpjpg;gb> gazj;jpd; NghJ gazk; nra;Ak; thfdj;jpd; 
Ntfj;jpy; gazpAk; ,aq;fpf; nfhz;bUf;fpwhHfs;.  

 thfdj;jpy; jpBnud jilia Nkw;nfhs;Sk; NghJ ehk; rw;W Kd;Ndhf;fp kPz;Lk; 
gioa epiyf;F tu Kaw;rpf;fpNwhk;.  ,J ,af;fj;jpy; epiykk;.  

 mNjNghy; thfdj;ij tis ghijapy; ,af;Fk; NghJ thfdj;jpy; mkHe;jpUf;Fk; 
gazp xU gf;fkhf rha;fpwhH.  ,J jpirapy; epiykk;.  

 vdNt> epiyikg; gz;gpw;fhf thfdj;jpy; ,aq;Fk; NghJ ghJfhg;ghd 
gazj;jpw;fhf ,Uf;ifg;gl;il mzptjhy; tpgj;Jfis jtpHf;fyhk;. 
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1. fPo;f;fz;ltw;Ws; vJ Fiwe;j epiwiaf; nfhz;lJ. 
 m) 6.023 × 1023 `Pypak; mZf;fs;  M) 1 `Pypak; mZ 
 ,) 2fp `Pypak;      <) 1Nkhy; `Pypak; mZ. 
2. fPo;fz;ltw;Ws; vJ %tZ %yf;$W? 
 m) FSf;Nfh];     M) `Pypak;  
 ,) fhHgd; il Mf;i]L    <) i`l;u[d; 

3. jpl;l ntg;g mOj;j epiyapy; 4.4fp CO2  d; gUkd; 
 m) 22.4 ypl;lH      M) 2.24 ypl;lH  
 ,) 0.24 ypl;lH      <) 0.1 ypl;lH 
4. 1Nkhy; iel;u[d; mZtpd; epiw 
 m) 28 amu  M) 14 amu   ,) 28 fp  <) 14 fp 

5. 1 amu vd;gJ 
 m) C-12 d; mZepiw       
M) i`l;u[dpd; mZepiw 
,) xU C-12 d; mZepiwapy; 1/12 gq;fpd; epiw   
<) 0-16d; mZ epiw 

6. fPo;fz;ltw;Ws; jtwhd $w;W vJ.  
 m) xU fpuhk; C-12 thdJ mtfhl;Nuh vz;zpf;ifapyhd mZf;fisf; nfhz;lJ. 

 M) xU Nkhy; Mf;rp[d; thAthdJ mtfhl;Nuh vz;zpf;ifapyhd %yf;$Wfisf; nfhz;lJ. 
 ,) xU Nkhy; i`l;u[d; thAthdJ mtfhl;Nuh vz;zpf;ifapyhd mZf;fisf; nfhz;lJ. 
 <) xU Nkhy; vyf;l;uhd; vd;gJ 6.023×1023 vyf;l;uhd;fisf; Fwpf;fpwJ. 

7. jpl;l ntg;g mOj;j epiwapy; 1 Nkhy; <uZ %yf;$W thAtpd; gUkd; 
 m) 11.2 ypl;lH     M) 5.6 ypl;lH  
  ,) 22.4 ypl;lH    <) 44.8 ypl;lH 

8. 20Ca40 jdpkj;jpd; cl;fUtpy; 
 m) 20 GNuhl;lhd; 40 epAl;uhd;  M) 20 GNuhl;lhd; 20 epAl;uhd; 
 ,) 20 GNuhl;lhd; 40 vyf;l;uhd;  <) 20 GNuhl;lhd; 20 vyf;l;uhd; 
9. Mf;rp[dpd; fpuhk; %yf;$W epiw 

 m) 16fp.  M) 18fp.  ,) 32fp.      <) 17fp. 
10. 1 Nkhy; ve;j xU nghUSk;-------%yf;$Wfisf; nfhz;bUf;Fk;. 
 m) 6.023×1023  M) 6.023×10-23 ,) 3.0115×1023 <) 12.046×1023 

 
1. ,U NtW jdpkq;fspd; mZf;fs; xj;j epiw vz;izAk; NtWgl;l mZ 
vz;izAk; nfhz;bUe;jhy; mit INrhghHfs; vdg;gLk;. 



mZf;fSk; %yf;$WfSk; 

 

I.rhpahd tpilia Njh;e;njL: 

II. Nfhbl;l ,lq;fis epug;Gf: 
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2. xNu epA+l;uhd; vz;zpf;ifia ngw;Ws;s ntt;NtW jdpkq;fspd; mZf;fs; 
INrhNlhd;fs; vdg;gLk;. 

3. xU jdpkj;jpd; mZf;fis kw;nwhU jdpkj;jpd; mZf;fshf nraw;if khw;W 
jdpkkhf;fy; Kiwapy; khw;wyhk;. 

4. GNuhl;lhd;fs; kw;Wk; epa+l;uhd;fspd; $Ljy; me;j mZtpd epiw vz; vdg;gLk;. 
5. xg;G mZepiw vd;gJ jpl;l mZvil vdTk; miof;fg;gLfpwJ. 

6. i`l;u[dpd; ruhrhp mZepiw = 1.008 

7. xU %yf;$whdJ xNu jdpkj;jpd; mZf;fshuy; cUIthf;fg;gl;lghy; mit xj;j 
mZ %yf;$W vdg;gLk;. 

8. xU %yf;$wpy; cs;s mZf;fspd; vz;zpf;ifNa mk;%yf;$wpd; mZf;fl;L vz; MFk;. 
9. jpl;l ntg;g mOj;j epiyapy; 22400 kp.yp ,lj;ij milj;Jf;nfhs;sf; $ba thA 
1Nkhy; vdg;gLk;. 

10.gh];gu]pd; mZf;fl;L vz; = 4 
 

 
 

 
 
 
. 

 

 

 
 

1. ,U jdpkq;fs; ,ize;J xd;Wf;F Nkw;gl;l NrHkq;fis cUthf;Fk;. rhp 

2. ke;j thAf;fs; midj;Jk; <uZ %yf;$Wfs; MFk;.  
(rhpahd $w;W : ke;j thAf;fs; midj;Jk; XuZ %yf;$Wfs; MFk;.) jtW 

3. jdpkq;fs; fpuhk; mZepiwf;F myF ,y;iy.  
(rhpahd $w;W : jdpkq;fs; fpuhk; mZepiwf;F myF cz;L.) jtW 

4. 1 Nkhy; jq;fk; kw;Wk; 1 Nkhy; nts;sp Mfpait xNu 
vz;zpf;ifapyhd mZf;fisf; nfhz;bUf;Fk;.  rhp 

5. CO2-d; NkhyhH epiw 42fp.  
(rhpahd $w;W : CO2-d; NkhyhH epiw 44fp.) 

jtW 

 

 m) A kw;Wk; R rhp R,A I tpsf;FfpwJ. 
 M) A rhp R jtW. 
 ,) A jtW R rhp 
 <) A kw;Wk; R rhp R, A f;fhd rhpahd tpsf;fk; my;y. 
1. $w;W A : mYkpdpaj;jpd; mZepiw 27. 
 fhuzk; R: xU mYkpdpak; mZtpd; epiwahdJ 1/12 gq;F fhHgd;-12-d; 

epiwiatpl 27 klq;F mjpfk;. 
 tpil: m) A kw;Wk; R rhp R, A I tpsf;FfpwJ. 

tpilfs; 
1. 0.25 Nkhy; 
2. 2 Nkhy;fs; 
3. 13 Nkhy;fs; 

4. 4 Nkhy;fs; 
5. 0.5 Nkhy;fs; 

1. 8fp O2 4 Nkhy;fs; 

2. 4fp H2 0.25 Nkhy;fs; 

3. 52fp He 2 Nkhy;fs; 

4. 112fp N2 0.5 Nkhy;fs; 

5. 35.5fp Cl2 13 Nkhy;fs; 

III. nghUj;Jf: 

III. rhpah? jtwh?(jtW vdpy; $w;wpid jpUj;Jf): 

V. gpd;tUk; tpdhf;fspy; $w;Wk; mjidaLj;J fhuzKk; nfhLf;fg;gl;Ls;sd.      
gpd;tUtdtw;Ws; vJ rhpahd njhpNth mjidj; njhpT nra;f: 
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2. $w;W A: FNshhpdpd; xg;G %yf;$Wepiw 35.5 amu 

 fhuzk; R: FNshhpdpd; INrhNlhg;Gfs; ,aw;ifapy; rk mstpy; fpilg;gjpy;iy. 
 tpil: M) A rhp R jtW. 

 

1. xg;G mZepiw tiuaW. 
 xU jdpkj;jpd; xg;G mZepiw vd;gJ mj;jdpkj;jpd; INrhNlhg;Gfspd; ruhrhp 
mZepiwf;Fk; C-12 mZtpd; epiwapy; 1/12 gq;fp;d; epiwf;Fk; cs;s tpfpjkhFk;. 

xg;G mZepiw 𝐀𝐫 =
xU jdpkj;jpd; INrhNlhg;Gfspd; ruhrup mZepiw

xU jdpkj;jpd; INrhNlhg;Gfspd; ruhrup mZepiw
 

    

2. Mf;rp[dpd; gy;NtW INrhNlhg;GfisAk; mjd; rjtPj gutiyAk; Fwpg;gpL. 
 Mf;rp[dpd; INrhNlhg;Gfs; :   

INrhNlhg;Gfs; epiw rjtPj guty; 

8O
16 15.9949 99.757 

0O
17 16.9991 0.038 

8O
18 17.9992 0.205 

 

  Mf;rp[dpd; epiw :   
    (15.9949×0.99757) + (16.9991×0.00038) + (17.9992×0.00205) = 15.999 amu 

3. mZf;fl;L vz; - tiuaW. 
 %yf;$wpy; cs;s mZf;fspd; vz;zpf;ifNa mk;%yf;$wpd; 'mZf;fl;L vz;" MFk;. 

4. NtWgl;l <uZ %yf;$WfSf;F 2 vLj;Jf;fhl;L nfhL. 
         HCl, HF 

5. thAtpd; NkhyhH gUkd; vd;why; vd;d? 
 jpl;l ntg;g mOj;j epiyapy; (STP). xU Nkhy; thAthdJ 22.4ypl;lH(my;yJ) 22400 

kpyp gUkid Mf;fpukpf;Fk;. ,JNt NkhyhH gUkd; vd miof;fpNwhk;.  

6. mk;Nkhdpahtpy; cs;s iel;u[dpd; rjtPj ,iziaf; fz;lwpf. 
     NH3 d; %yf;$W epiw =  14+3 = 17fp 
     (N - 14, H - 1) 

     iel;u[dpd; rjtPj ,iaG =  
14

 17
 × 100  

           =  82.35% 
 

  

 
1. 0.18fp ePH Jspapy; cs;s ePH %yf;$Wfspd; vz;zpf;ifia fzf;fPL.  

   

 %yf;$Wfspd; vz;zpf;if      =   
epiw × mtfhl;Nuh vz; 

%yf;$W epiw
  

                                                                 =   
0.18×6.023×1023 

18
 

        = 0.06023×1023 
           =   6.023×1025 

2. N2 + 3H2 → 2NH3 (N=14, H=1)  

     1 Nkhy; iel;u[d;= ____fp + 3Nkhy; i`l;u[d;= ___fp→ 2Nkhy; mk;Nkhdpah = ___fp    
  

1 Nkhy; iel;u[d; = 28fp + 3Nkhy;> i`l;u[d;= 6fp → 2Nkhy; mk;Nkhdpah = 34fp 
 

VI. RUf;fkhf tpilasp : 

VII. tphpthd tpilasp: 
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3.  Nkhy;fspd; vz;zpf;ifiaf; fz;lwpf  

      m) 27fp mYkpdpak;  M) 1.51×1023 %yf;$W NH4Cl. 
 
 m) 27fp mYkpdpak; :  

         Nkhy;fspd; vz;zpf;if  = 
epiw

mZepiw
 

                                                 =  
27

27
= 1 Nkhy; 

 M) 1.51×1023 %yf;$W NH4Cl.  

         NH4Cl %yf;$W epiw  = 53.5fp 

        Nkhy;fspd; vz;zpf;if = 
%yf;$Wfspd; vz;zpf;if

mtfhl;Nuh vz;
 

    

                              =  
  (1.51×1023)     

(6.023×1023) 
 = 

1
 4

                
        

                 = 0.25 Nkhy; 
                        epiw = Nkhy; × %yf;$W epiw  
                        epiw = 0.25 × 53.5 =  13.375fp 

4. etPd mZf;nfhs;ifapd; Nfhl;ghLfis vOJf. 
 mZ vd;gJ gpsf;ff;$baJ 
 xNu jdpkj;jpd; mZf;fs; ntt;NtW mZ epiwfis ngw;Ws;sd. 
 v.fh: INrhNlhg;Gfs; (17Cl36, 17Cl37) 

 ntt;NtW jdpkq;fspd; mZf;fs; xNu mZepiwiag; ngw;Ws;sd. 
 v.fh: INfhghHfs; (18Ar40, 20Ca40) 

 mZit Mf;fNth> mopf;fNth KbahJ xU jdpkj;jpd; mZf;fis kw;nwhU 
jdpkj;jpd; mZf;fshf khw;w Kbak;.( nraw;if khw;W jdpkkhf;fy; Kiw) 

 mZthdJ vspa> KOvz;fspd; tpfpjj;jpy; ,Uf;f Ntz;ba mtrpakpy;iy. 
 mZ vd;gJ Ntjp tpidapy; <LgLk; kpfr;rwpa Jfs;. 
 xU mZtpd; epiwapypUe;J mjd; Mw;wiy fzf;fpl KbAk;(E=mc2) 

5.  xg;G %yf;$W epiwf;Fk; MtpmlHj;jpf;Fk; cs;s njhlHgpid tUtp. 
 i. xg;G %yf;$W epiw(i`l;u[d; mstPL) 

 xU thA my;yJ Mtpapd; xg;G %yf;$W epiw vd;gJ xU %yf;$W thA 
my;yJ  Mtpapd; epiwf;Fk; xU i`l;u[d; mZtpd; epiwf;Fk; ,ilNa cs;s 
tpfpjkhFk;. 

 ii. Mtp mlHj;jp (V.D) 
 khwh ntg;g kw;Wk; mOj;j epiyapy; xU Fwpg;gpl;l gUkDs;s thA my;yJ 

Mtpapd; epiwf;Fk; mNj gUkDs;s i`l;u[d; mZtpd; epiwf;Fk; cs;s 
tpfpjNk Mtp  mlHj;jp vdg;gLk;. 

    Mtp mlHj;jp =  
jp.nt.m epiyapy; Fwpg;gl;l gUkDs;s thA(m) Mtpapd; epiw

mNj gUkDs;s i`l;u[d; mZtpd; epiw
 

   mtfhl;Nuh tpjpf;Fl;gLj;Jk;NghJ 

  Mtp mlHj;jp =  
n %yf;$W thA(m) Mtpapd; epiw

𝑛 %yf;$W i`l;u[dpd; epiw
 

    i`l;u[d; <uZ %yf;$W MfNt> 
 

   Mtp mlHj;jp =  
xU %yf;$W Mtp my;yJ thAtpd; epiw

2×1 i`l;u[d; mZtpd; epiw
 

 

%yf;$W epiw 
NH4Cl 

N  
H  
Cl  

14 
4 

35.5 
nkhj;jk; 53.5 
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 2×Mtp mlHj;jp = 
xU %yf;$W Mtp my;yJ thAtpd; epiw

1 i`l;u[d; mZtpd; epiw
 

 2×Mtp mlHj;jp = Mtp my;yJ thAtpd; xg;G %yf;$W epiw 

 

                          
 
1. fhy;rpak; fhHgNdl;il ntg;gg;gLj;Jk; NghJ fPo;f;fz;lthW rpijtilfpwJ.  
     CaCO3 → CaO + CO2  

m) ,t;tpidapy; vj;jid Nkhy;fs; CaCo3 <LgLfpwJ.  
M) fhy;rpak; fhHgNdl;bd; fpuhk; %yf;$W epiwiaf; fzf;fpL.  
,) ,t;tpidapy; vj;jid Nkhy;fs; fhHgd; il Mf;irL ntsptUfpwJ. 
m) ,t;tpidapy; xU Nkhy;; CaCO3 <LgLfpwJ. 
M) fhy;rpak; fhHgNdl;bd; fpuhk; %yf;$W epiw 100fp. 

  CaCO3                                                        (Ca = 40, C = 12, O =16) 

= 1× Ca + 1×C + 3× O                  

= 1 × 40 + 1×12+3×16 

= 40 + 12 +48 

= 100 
,) ,t;tpidapy; xU Nkhy;; fhHgd; il Mf;irL thA ntsptUfpwJ. 
 
 

 
 

1. fPo;fz;ltw;wpd; epiwiaf; fhz;f.  m) 2 Nkhy;fs; i`l;u[d; %yf;$W 
  M)3 Nkhy;fs; FNshhpd; %yf;$W  ,) 5 Nkhy;fs; ry;gH %yf;$W 
  <) 4 Nkhy;fs; gh];gu]; %yf;$W 

    Nkhy;fspd; vz;zpf;if = 
epiw

mZ epiw
 = 

epiw

%yf;$W epiw
 

  m) 2 Nkhy;fs; i`l;u[d ; = 
epiw

i`l;u[d; %yf;$W epiw
 = 

epiw

2
 

        epiw = 2×2 = 4fp 
 

  M) 3 Nkhy;fs; FNshhpd ; = 
epiw

FNshhpd; %yf;$W epiw
 = 

epiw

71
 

        epiw = 71×3 = 213fp 
 

  ,) 5 Nkhy; ry;gh;  = 
epiw

%yf;$W epiw
 =  

epiw

256
 

      epiw = 256×5 = 1280fp 
 

  <) 4 Nkhy; gh];gu]; =  
epiw

%yf;$W epiw
 =  

epiw

120
 

           epiw = 120×4 = 480 fp 

2. fhy;rpak; fhh;gNdl;by; cs;s xt;nthU jdpkj;jpd; rjtPj ,iaf; fhz;f.    

jdpkk; mZepiw 
mZepiw

%yf;$W epiw
× 𝟏𝟎𝟎 rjtPjk; 

Ca  40 40

100
× 100 = 40 

40 

C 12 12

100
× 100 = 12 

12 

O 48(3× 16 =
48) 

48

100
× 100 = 48 

48 

  

VIII. caH rpe;jidf;fhd tpdhf;fs;: 

IX. fzf;fPLfs;: 
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3. Al2(So4)3 -y; cs;s Mf;rp[dpd; rjtPj ,iaigf; fhz;f. (Al = 27.0,  O = 16,  S = 32) 

  Al2(So4)3 -d; %yf;$W epiw  
   = 2×Al + 3×S  + 12×O 

   = 2×27 + 3×32 + 12×16 

   = 54 + 96 + 192 

   = 342 fp.  

  Mf;rp[dpd; rjtPj ,iaG= 
192

342
  × 100 = 56.14% 

4. Nghuhdpd; ruhrhp mZepiw 10.804 amu vdpy; B-10 kw;Wk; B-11 rjtPj gutiyf; fhz;f. 
  Nghuhdpd; ruhrhp mZepiw = 10.804 amu 

      ruhrhp mZ epiw = 
𝑎1𝑚1+𝑎2𝑚2

𝑎1+𝑎2
 

               10.804 amu = 
𝑎1×10+𝑎2×11

𝑎1×𝑎2
 

               𝑎1 × 𝑎2   = 100 

                                          𝑎1       = 100 - a2  
 

              10.804 amu  = 
100−𝑎2×10+𝑎2×11

100
 

  

                 10.804   = 
1000−10𝑎2+𝑎2×11

100
 

 

                  1080.4  = 1000 - a2 

                                               a2  = 1000 - 1080.4 

                      a2  = 80.4% 
 

        𝑎1 + 𝑎2   = 100   

                𝑎1 + 80.4 = 100 

                    𝑎1  = 100 - 80.4 

                   = 19.6% 

     Nghuhd; 10-d; rjtPj guty; = 19.6% 

     Nghuhd; 11d; rjtPj guty; = 80.4% 
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1. fh];Ngupad; gl;ilfs; Ntupd; ____________ gFjpapy; fhzg;gLfpwJ.  
 m) Gwzp  M) gpj;  ,) ngupirf;fps;  <) mfj;Njhy;  
2. cs;Nehf;fpa iryk; vd;gJ vjd; rpwg;Gg; gz;ghFk;?  
 m) Ntu;  M) jz;L  ,) ,iyfs;   <) kyu;fs; 
3. iryKk;> GNshaKk; xNu Muj;jpy; mUfUNf mike;J fhzg;gLtJ ______ vdg;gLk;. 
 m) Mug;Nghf;F mikg;G   M) iryk; #o; th];Fyhu; fw;iw 
 ,) xd;wpize;jit   <) ,tw;wpy; vJTkpy;iy 

4. fhw;wpy;yh Rthrj;jpd; %yk; cUthtJ 
 m) fhu;Nghi`l;Nul;    M) vj;jpy; My;f`hy; 
 ,) mrpl;ily; Nfh.V    <) igUNtl; 
5. fpug; Row;rp ,q;F eilngWfpwJ. 
 m) gRq;fzpfk;     
 M) ikl;Nlhfhz;l;upahtpd; cl;gFjp (];l;Nuhkh) 
 ,) Gwj;Njhy; Jis    
 <) ikl;Nlhfhz;l;upahtpd; cl;Gwr;rt;T 
6. xspr;Nru;f;ifapd; NghJ ve;j epiyapy; Mf;]p[d; cw;gj;jpahfpwJ? 
 m) ATP ahdJ ADP ahf khWk; NghJ 
 M) CO2 epiy epWj;jg;gLk; NghJ 
 ,) ePu; %yf;$Wfs; gpsf;fg;gLk; NghJ 
 <) ,it midj;jpYk ; 

 

 

1. Gwzp ,jdpilNa cs;sJ Gwj;Njhy; kw;Wk; mfj;Njhy ; 
2. iryKk;> GNshaKk; xNu Muj;jpy; fhzg;gLk; th];Fyhu; fw;iw xd;wpize;jit 
3. fpisf;fhyp]p]; eilngWk; ,lk; irl;Nlhgpshrk ; 
4. xspr;Nru;f;ifapd; NghJ ntspg;gLk; Mf;]p[d; ePupy; ypUe;J fpilf;fpwJ. 

5. nry;ypd; ATP cw;gj;jp njhopw;rhiy ikl;Nlhfhz;l;upah                                 

 

 


jhtu cs;sikg;gpay; kw;Wk; 

jhtu nraypay; 
 

1. jhtuq;fspy; ePiu flj;Jtjpy; <LgLk; jpR GNshak;. 
(rupahd $w;W : jhtuq;fspy; ePiu flj;Jtjpy; <LgLk; jpR iryk;)  jtW 

2. jhtuj;jpd; ntspg;gFjpapy; fhzg;gLk; nkOFg;glyk; fpA+l;bf;fps; rup 

3. xU tpj;jpiyj; jhtu jz;by; iryj;jpw;Fk;> GNshaj;jpw;Fk; ,ilapy; 
Nfk;gpak; fhzg;gLfpwJ. 
(rupahd $w;W : xU tpj;jpiyj; jhtu jz;by; iryj;jpw;Fk;> 
GNshaj;jpw;Fk; ,ilapy; Nfk;gpak; fhzg;gLtjpy;iy) 

jtW 

kjpg;gPL 

I. rupahd tpiliaj; Nju;e;njL : 

II. Nfhbl;l ,lq;fis epug;Gf :  

III. rupah? jtwh? (jtW vdpy; $w;wpid jpUj;Jf) 
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1. xd;wpize;j th];Fyhu; fw;iw vd;why; vd;d? 

 xd;wpize;j th];Fyhu; fw;iw → iryKk;> GNshaKk; xNu Muj;jpy; xU fw;iwapy; 
mike;Js;sd. 

2. xspr;Nru;f;iff;F Njitahd fhu;gd; vjpypUe;J ngwg;gLfpwJ? 

 tspkz;lyj;jpypUe;J CO2itj; jhtuq;fs; vLj;Jf; nfhz;L mjpYs;s fhu;gid 
vLj;Jf; nfhs;fpwJ. 

3. fhw;W Rthrj;jpw;Fk;> fhw;wpy;yh Rthrj;jpw;Fk; nghJthd epfo;r;rp vJ? 
 fhw;W Rthrj;jpw;Fk;> fhw;wpy;yh Rthrj;jpw;Fk; nghJthd epfo;r;rp fpisf;fhyprp]; 

MFk;. 

4. fhu;Nghi`l;Nul;lhdJ Mf;]pfuzkile;J My;f`hyhf ntspNaWk; epfo;tpd; ngau; 
vd;d? 

 fhu;Nghi`l;Nul;lhdJ Mf;]pfuzkile;J My;f`hyhf ntspNaWk; epfo;tpd; 
ngau; fhw;wpy;yh Rthrk; MFk;. 

 

1. ,Utpj;jpiyj; jhtuj; jz;bd; th];Fyhu; fw;iwapd; mikg;ig gw;wp vOJf. 
 th];Fyhu; fw;iwfs; xd;wpize;jit> xUq;fike;jit> jpwe;jit kw;Wk; cs; 

Nehf;F iryk; nfhz;lit. 

2. ,iyapilj;jpR (kPNrhgpy;) gw;wp Fwpg;G vOJf. 

 ,iyapilj;jpR → Nky;Gwj; NjhYf;Fk;> fPo;Gwj;NjhYf;Fk; ,ilNa fhzg;gLk; 
jsj;jpR ,iyapilj;jpR my;yJ kPNrhgpy; vdg;gLk;. ,jpy; ghypNrl; ghud;ifkh 
kw;Wk; ];ghQ;rp ghud;ifkh vd ,U tif nry;fs; cs;sd. 

4. ,U tpj;jpiy jhtu Ntupy; Nkw;Gwj; NjhYf;Ff; fPNo ghypNrl; ghud;ifkh 
cs;sJ. 

(rupahd $w;W : ,U tpj;jpiy jhtu ,iyapy; Nkw;Gwj; NjhYf;Ff; fPNo 
ghypNrl; ghud;ifkh cs;sJ) 

jtW 

5. ,iyapilj;jpR gRq;fzpfq;fisg; ngw;Ws;sJ. rup 

6. fhw;W Rthrj;ij tpl fhw;wpy;yh Rthrk; mjpf ATP %yf;$Wfis 
cw;gj;jp nra;fpwJ. 

(rupahd $w;W : fhw;W Rthrj;ij tpl fhw;wpy;yh Rthrk; Fiwe;j ATP 
%yf;$Wfis cw;gj;jp nra;fpwJ.) 

jtW 

1) GNshak; #o; th];Fyhu; fw;iw burPdh 

2) Nfk;gpak; czT flj;Jjy; 

3) iryk; #o; th];Fyhu; fw;iw nguzpfs; 

4) iryk; ,uz;lhk; epiy tsu;r;rp 

5) GNshak; ePiuf; flj;Jjy; 

tpilfs; 
1) nguzpfs; 
2) ,uz;lhk; epiy tsu;r;rp 
3) burPdh 
4) ePiuf; flj;Jk; 
5) czT flj;Jjy; 

IV. nghUj;jf 

V. XupU thu;j;ijfspy; tpilasp : 

VI. RUf;fkhf tpilasp : 
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3. xU Mf;]pN]hkpd; glk; tiue;J ghfq;fis Fwp. 

 
4. kyUk; jhtuq;fspy; fhzg;gLk; %d;W tifahd jpRj; njhFg;Gfis Fwpg;gpLf. 

1) Njhy; jpRj; njhFg;G my;yJ Gwj;Njhy; jpRj; njhFg;G 
2) mbg;gil my;yJ jsj;jpRj; njhFg;G 
3) th];Fyhu; jpRj; njhFg;G 

5. xspr;Nru;f;if vd;why; vd;d? ,J nry;ypy; vq;F eil ngWfpwJ? 
 jhtuk;> fhu;gd; il Mf;i]L kw;Wk; ePupd; cjtpahy; #upa xspapd; Kd;dpiyapy; 

gr;iraj;jpy; fhu;Nghi`l;Nul; jahupf;fg;gLfpwJ. ,J nry;ypy; gr;iraj;jpy; 
eilngWfpwJ. 

6. xspr;Nru;f;ifapd; NghJ ,Us; tpidf;F Kd;G Vd; xsp tpid eilngw Ntz;Lk;? 
 xspr;Nru;f;if epwkpfs;> #upa Mw;wiy <u;j;J ATP kw;Wk; NADPH2 it 

cUthf;Ffpd;wd.  
 ,it ,Us; tpidapy; CO2 it> fhu;Nghi`l;Nul;lhf xLf;fkila cjTfpwJ. 

mjdhy; jhd; ,Us; tpidf;F Kd;G> xsp tpid eilngWfpwJ. 

7. xspr;Nru;f;ifapd; xl;L nkhj;j rkd;ghl;il vOJf. 

 
 

 
 

1. NtWghL jUf. 
 m) xU tpj;jpiyj; jhtu Ntu; kw;Wk; ,U tpj;jpiyj; jhtu Ntu;. 
 M) fhw;Ws;s Rthrk; kw;Wk; fhw;wpy;yh Rthrk;. 
m)  

jpRf;fs; ,Utpj;jpiyj; jhtuNtu; xUtpj;jpiyj; jhtuNtu; 
iryf;fw;iwfspd; 
vz;zpf;if 

ehd;FKid iryk; gyKid iryk; 

Nfk;gpak; fhzg;gLfpwJ (,uz;lhk; epiy 
tsu;r;rpapd; nghOJ kl;Lk;) 

fhzg;gltpy;iy 

,uz;lhk; epiy tsu;r;rp cz;L ,y;iy 
gpj; my;yJ nkl;Ly;yh ,y;iy cz;L   

M) 
fhw;Ws;s Rthrk; fhw;wpy;yh Rthrk; 

,t;tif nry; Rthrpj;jypy; 
czthdJ Mf;]p[d; cjtpahy; 
Mf;]pfuzkile;J Co2 ePu; kw;Wk; 
Mw;wyhf khw;wg;gLfpwJ. 

,J Mf;]p[d; ,y;yhj #oypy; eilngWk; 
Rthrk; MFk;. ,jpy; FSf;Nfh]hdJ> 
vj;jdhyhfTk; my;yJ Nyf;Nlh]; MfTk; 
khw;wg;gLfpwJ.  

,r;Rthrk; ngUk;ghyhd jhtuq;fs; 
kw;Wk; tpyq;Ffspy; eilngWfpwJ. 

,J rpy ghf;Bupah kw;Wk; <];Lfspy; 
eilngWfpwJ. 

,jd; rkd;ghL>  
C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP C6H12O6 → 2 CO2 +2 C2H5OH + Mw;wy; +ATP                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

VII. tpupthd tpilasp : Padasalai
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2. fhw;W Rthrpfs; nry;Rthrj;jpd; NghJ vt;thW FSf;Nfh]pypUe;J Mw;wiyg; 
ngWfpd;wd? mjw;fhd %d;W gbepiyfis vOjp tptupf;fTk;. 

 fhw;W Rthrj;jpd; gbepiyfs; : 
1) fpisf;fhyprp];  2) fpug; Row;rp  3) vyf;l;uhd; flj;Jk; rq;fpyp mikg;G  

 1) fpisf;fhyprp]; :  
 xU %yf;$W FSf;Nfh]hdJ> ,uz;L %yf;$W ig&gpf; mkpykhfg; 

gpsf;fg;gLk; epfo;r;rp fpisf;fhyprp]; vdg;gLk;. 
 ,J irl;Nlhgpshrj;jpy; eilngWfpwJ. ,e;epfo;r;rp fhw;W kw;Wk; fhw;wpy;yh 

Rthrk; ,uz;bw;Fk; nghJthdjhFk;. 

 2) fpug; Row;rp :  
 ,e;epfo;r;rp ikl;Nlhfhz;bupahtpd; cl;Gwj;jpy; (Nkl;upf;];) eilngWfpwJ. 
 fpisf;fhyp]p]; epfo;r;rpapd; Kbtpy; cz;lhd ,uz;L %yf;$W ig&tpf; 

mkpyk; KOtJk; Mf;]pfuzk; mile;J Co2 kw;Wk; H2O Mf khWk;. ,jw;F 

fpug; Row;rp my;yJ l;iufhu;ghf;]pypf; mkpy Row;rp my;yJ TCA Row;rp vd;W 
ngau;. 

 3) vyf;l;uhd; flj;Jk; rq;fpyp mikg;G : 
 ikl;Nlhfhz;l;upahtpd; cl;Gwr; rt;tpy; vyf;l;uhd; flj;J rq;fpyp vd;w 

vyf;l;uhd;fisf; flj;Jk; mikg;G cs;sJ. 
 fpisf;fhyprp]; kw;Wk; fpug; Row;rpapd; NghJ czlhd NADH2 kw;Wk; FAB+ 

tpy; cs;s Mw;wyhdJ ,q;F ntspNaw;wg;gl;L mit NAD+ kw;Wk; FAB+ 
Mf Mf;]pfuzkilfpd;wd. 

 ,e;epfo;r;rpapd; NghJ ntspahd Mw;wy; ADPahy; vLj;Jf; nfhs;sg;gl;L ATP 
Mf cUthfpwJ. ,jw;F Mf;]pfuz gh];Ngl; Nru;g;G vd;W ngau;. 

 ,e;epfo;r;rpapd; NghJ ntspNaw;wg;gl;l vyf;l;uhid Mf;]p[d; vLj;Jf; 
nfhz;L ePuhf (H2O) xLf;fkilfpwJ. 

3.  xspr;Nru;f;ifapd; xsp rhu;e;j nray; vt;thW xsp rhuhj nraypypUe;J NtWgLfpwJ? 
,e;epfo;r;rpapd; <LgLk; %yg;nghUl;fs; ahit? ,Wjpg; nghUl;fs; ahit? ,t;tpU 
epfo;r;rpfSk; gRq;fzpfj;jpy; vq;F eilngWfpd;wd?   

xsp rhu;e;j nray; xsp rhuh nray; 
#upa xspapd; Kd;dpiyapy; 
gRq;fzpfj;jpd; ijyfha;L rt;tpy; 
,r;nray; eilngWfpwJ. 

,J gRq;fzpfj;jpd; ]l;Nuhkh gFjpapy; 
eilngWfpwJ. 

,J uhgpd; `py; vd;gtuhy; 1939 Mk; 
Mz;L Kjd; Kjypy; fz;lwpag;gl;lJ. 

,J fhy;tpd; vd;gtuhy; 
fz;lwpag;gl;ljhy; fhy;tpd; Row;rp 
vdg;gLfpwJ. 

,r;nraypy; xspr;Nru;f;if epwkpfs; 
#upa Mw;wiy <u;j;J ATP kw;Wk; 

NADPH2it cUthf;Ffpd;wd. 

xsp rhu;e;j tpistpy; cz;lhd ATP 

kw;Wk; NADPH2 cjtpAld; Co2 MdJ 
fhu;Nghi`l;Nul;lhf xLf;fkilfpwJ. 

,e;epfo;r;rpapy; %yg;nghUl;fshf 
,Ug;git → #upa Mw;wy;> xspr;Nru;f;if 
epwkpfs; kw;Wk; ePu;. 

,jd; %yg;nghUl;fs; → Co2, ATP kw;Wk; 

NADPH2 

,jpy; cUthFk; ,Wjpg;nghUl;fs; ATP 

kw;Wk; NADPH2 

,jpy; cUthFk; ,Wjpg; nghUl;fs; 
FSf;Nfh];> ADP kw;Wk; NADP MFk;. 
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1. xspr;Nru;f;if xU capu; Ntjpapay; epfo;r;rpahFk;.  
 m) xsptpidapd; NghJk;> ,Us; tpidapd; NghJk; kdpjDf;Fj; Njitahd Kf;fpa  
    nghUl;fs; fpilf;fpd;wd. mit ahit? 
 M) xspr;Nru;f;ifapd; capu;Ntjp tpidapy; <LgLk; rpy tpidgL nghUl;fs;  
    ,e;epfo;r;rpapd; Row;rpapy; kPz;Lk; kPz;Lk; <LgLfpd;wd. me;j tpidgL  
    nghUl;fis Fwpg;gpLf. 

 m) xsptpidapd; NghJ kdpjDf;F Mf;]p[d; fpilf;fpwJ. (ePupd; xspg;gpsj;jy;)   

      ,Us; tpidapd; NghJ CO2 xLf;fk; mile;J fhu;Nghi`l;Nul; (czT) 
      fpilf;fpwJ. 
 M)  

 xsp rhu;e;j nraypy; ATP kw;Wk; NADPH2 Nghd;wit cw;gj;jp 
nra;ag;gLfpd;wd. 

 ,e;j ATP kw;Wk; NADPH2 Nghd;wit Co2 it fhu;Nghi`l;Nul;lhf xLf;fk; 

mila itf;fpwJ. ,jdhy; ATP, ADPahfTk;> NADPH2 thdJ NADP 
ahfTk; khWfpwJ. 

 gpwF ADP kw;Wk; NADP, gRq;fzpfj;jpd; fpuhdtpw;F> mDg;gg;gLfpwJ. xsp 

rhu;e;j nraypy; ,it kPz;Lk; ATP kw;Wk; NADPH2 thf khWfpwJ. 

 ,J Nghd;w tspkz;ly Co2 thdJ> fhu;gid Vw;Fk; %yf;$whd RUBP 

Vw;Wf; nfhs;sg;gl;L> mJ FSf;Nfh]hf khWfpwJ. kPz;Lk; RUBP 
%yf;$Wfs; cw;gj;jpahfpd;wd. 

 xsp rhu;e;j nraypy;> xspahy; ePu; %yf;$W gpsf;fg;gl;L Mf;]p[d; 
cUthfpwJ. xsp rhuh nraypy; ePu; %yf;$W kPz;Lk; cUthfpwJ. 

 ,t;thW capu; Ntjp Row;rpapy; ATP, NADPH2, H2O, RUBP Nghd;wit 
cUthfpwJ. ,jdhy; xspr;Nru;f;if njhlu;e;J eilngWfpwJ. 

2. gRq;fzpfj;jpd; ve;j gFjpapy; xspr;rhu;e;j nray; kw;Wk; fhy;tpd; Row;rp 
eilngWfpd;wd? 

 gRq;fzpfj;jpd; ijyfha;L(fpuhdh) gFjpapy; xsp rhu;e;j nray; eilngWfpwJ. 

 gRq;fzpfj;jpd; ];l;Nuhkh gFjpapy; fhy;tpd; Row;rp eilngWfpwJ. 
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1. nkz;lypd; fUj;Jg;gb my;yPy;fs; fPo;f;fz;l gz;Gfisg; ngw;Ws;sd. 
  m) xU N[hb [Pd;fs;   M) gz;Gfis epu;zapg;gJ 
  ,) kugZf;fis ([Pd;) cUthf;FtJ  <) xLq;F fhuzpfs; 
 

2. ve;epfo;r;rpapd; fhuzkhf 9: 3: 3: 1 cUthfpwJ? 
  m) gpupjy;     M) FWf;Nf fyj;jy;  
  ,) rhu;gpd;wp xJq;Fjy;    <) xLq;F jd;ik 
 

3. nry; gFg;gilAk; NghJ> ];gpd;by; ehu;fs; FNuhNkhNrhKld; ,izAk; gFjp. 
  m) FNuhNkhkpak; M) nrd;l;NuhNrhk; ,) nrd;l;Nuhkpau; <) FNuhNkhdPkh 

4. nrd;l;Nuhkpau; ikaj;jpy; fhzg;gLtJ __________ tif FNuhNkhNrhk; 
  m) Bnyh nrd;l;upf;    M) nkl;lh nrd;l;upf; 
  ,) rg; nkl;lh nrd;l;upf;   <) mf;Nuh nrd;l;upf; 

5. b.vd;.Vtpd; KJnfYk;ghf _________ cs;sJ. 
  m) B Mf;]p iuNgh]; ru;f;fiu  M) gh];Ngl; 
  ,) iel;u[d; fhuq;fs;   <) ru;f;fiu gh];Ngl; 
 

6. Xfhrhfp Jz;Lfis xd;whf ,izg;gJ 
  m) n`ypNf];    M) b.vd;.V ghypkNu]; 
  ,) Mu;.vd;.V gpiuku;    <) b.vd;.V ypNf]; 
 

7. kdpjdpy; fhzg;gLk; FNuhNkhNrhk;fspd; vz;zpf;if 
  m) 22 N[hb Ml;NlhNrhk;fs; kw;Wk; xU N[hb my;NyhNrhk;fs; 
  M) 22 Ml;NlhNrhk; kw;Wk; 1 my;NyhNrhk; 
  ,) 46 Ml;NlhNrhk;fs; 
  <) 46 N[hb Ml;NlhNrhk;fs; kw;Wk; 1 N[hb my;NyhNrhk;fs; 
 

8. gd;ka epiyapy; xd;W my;yJ mjw;F Nkw;gl;l FNuhNkhNrhk;fis ,oj;jy; 
_______ vd miof;fg;gLfpwJ. 

  m) ehd;ka epiy M) md;A+gpsha;b  ,) A+gpsha;b  <) gy gd;ka epiy 
 

 
 

1. nkz;lypd; xU N[hb NtWgl;l gz;Gfs; myPy;fs; vd miof;fg;gLfpwJ. 

2. xU Fwpg;gpl;l gz;gpd; ([Pdpd;) ntspj;Njhw;wk; gPNdhilg; vdg;gLk;. 
3. xt;nthU nry;ypd; cl;fUtpy; fhzg;gLk; nky;ypa E}y; Nghd;w mikg;Gfs; 
FNuhNkhNrhk;fs; vd miof;fg;gLfpd;wd. 

4. xU b.vd;.V. ,uz;L ghyp epA+f;spNahilL ,iofshy; MdJ. 

5. xU [Pd; my;yJ FNuhNkhNrhk; Mfpatw;wpd; mikg;G my;yJ msTfspy; Vw;glf;$ba 
guk;giuahfj; njhluf;$ba khw;wq;fs; rLjpkhw;wk; vd miof;fg;gLfpd;wd. 

 



kugpay; 
 

I. rupahd tpiliaj; Nju;e;njL : 
 

II. Nfhbl;l ,lq;fis epug;Gf :  
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1. nkz;lypd; ,Ugz;G fyg;G tpfpjk; F2 jiyKiwapy; 3: 1 MFk;. 
(rupahd $w;W : nkz;lypd; ,Ugz;G fyg;G tpfpjk; F2 jiyKiwapy; 9: 
3: 3: 1 MFk;.) 

jtW 

2. xLf;F gz;ghdJ Xq;F gz;gpdhy; khw;wg;gLfpwJ. 
(rupahd $w;W : xLq;F gz;ghdJ Xq;F gz;gpdhy; kiwf;fg;gLfpwJ.) jtW 

3. xt;nthU NfkPl;Lk; [Pdpd; xNu xU my;yPiyf; nfhz;Ls;sJ. rhp 

4. [Pd; mikg;gpy; NtWgl;l ,uz;L jhtuq;fisf; fyg;gpdk; nra;J 
ngwg;gl;l re;jjp fyg;Gapup MFk;. rhp 

5. rpy FNuhNkhNrhk;fspy; BNyhkpau; vdg;gLk; ePz;l Fkpo; Nghd;w 
,izAWg;G fhzg;gLfpwJ. 
(rupahd $w;W : rpy FNuhNkhNrhk;fspd; rhl;biyl; vdg;gLk; ePz;l Fkpo; 
Nghd;w ,izAWg;G fhzg;gLfpwJ.) 

jtW 

6. b.vd;.V ghypnkNu]; nehjpapd; cjtpAld; Gjpa epA+f;spNahilLfs; 
Nru;f;fg;gl;L Gjpa epug;G b.vd;.V. ,io cUthfpwJ. 
(rupahd $w;W : Mu;.vd;.V. gpiuku; cUthd gpd;G> b.vd;.V ghypkNu]; 
nehjpapd; cjtpAld; Gjpa epA+f;spNahilLfs; Nru;f;g;gl;L Gjpa epug;G 
b.vd;.V. ,io cUthfpwJ.) 

jtW 

7. lTd; Neha;f; $l;L mwpFwp vd;gJ 45 FNuhNkhNrhk;fs; cs;s kugpay; 
epiy. 
(rupahd $w;W : lTd; Neha;f; $l;L mwpFwp vd;gJ 47 FNuhNkhNrhk;fs; 
cs;s kugpay; epiy.) 

jtW 

 

 

 

  

 

1. <upiz NtWgl;l gz;Gfisf; nfhz;l capupfspy; fyg;gpdk; nra;tJ vt;thW 
miof;fg;gLfpwJ? 

 <upiz NtWgl;l gz;Gfisf; nfhz;l capupfspy; fyg;gpdk; nra;tJ ,Ugz;Gf; 
fyg;G vdg;gLk;. 

2. ve;jr; R+o;epiyapy; ,uz;L my;yPy;fSk; ve;j epiyapy; ,Uf;Fk;? 
     fyg;gw;w ngw;Nwhupy; cs;s ,uz;L my;yPy;fSk; xj;jepiyapy; (N`hNkhirf];) 

,Uf;Fk;. 

3. xU Njhl;lg; gl;lhzpr; nrb ,iyf;Nfhzj;jpy; kyu;fisj; Njhw;Wtpf;fpwJ.  kw;nwhU 
nrb Edpapy; kyu;fisj; Njhw;Wtpf;fpwJ.  ,tw;Ws; vJ Xq;F gz;igg; ngw;wpUf;Fk;? 

    Njhl;lg; gl;lhzpr; nrbapy;> ,iyf;Nfhz kyu;> Xq;F gz;igg; ngw;wpUf;Fk;. 

4. kuG topahf xU Fwpg;gpl;l gz;gpidf; flj;Jk; b.vd;.V. -tpd; gFjpf;F vd;d ngau;? 
   kuG topahf xU Fwpg;gpl;l gz;gpidf; flj;Jk; b.vd;.V. -tpd; gFjpf;F [Pd; vd;w ngau;. 

5. b.vd;.Vtpy; epA+f;spNahilLfis ,izf;Fk; gpizg;gpd; ngaiu vOJf. 
 b.vd;.Vtpy; epA+f;spNahilLfs;> gh];Ngh il v];lu; gpizg;Gfshy; ,izf;fg;gl;Ls;sd. 

 
 

tpilfs; 
m) 22 Nfhb FNuhNkhNrhk;fs; 

M) 2n 

,) 23tJ N[hb FNuhNkhNrhk;fs; 
<) biuNrhkp 21 
c) 9: 3: 3: 1 

m) Ml;NlhNrhk;fs; biuNrhkp 21 
M) ,Uky epiy 9: 3: 3: 1 
,) my;NyhNrhk;fs; 22 Nfhb FNuhNkhNrhk;fs; 
<) lTd; Neha;f;  
  $l;L mwpFwp 

2n 

c) ,Ugz;Gf;; fyg;G  23tJ N[hb FNuhNkhNrhk;fs; 

III. rupah? jtwh? (jtW vdpy; $w;wpid jpUj;Jf) : 
 

IV. nghUj;Jf: 
 

V. xU thf;fpaj;jpy; tpilasp : 
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1. nkz;ly; jd; Ma;tpw;F Vd; Njhl;lg; gl;lhzpr; nrbiaj; Nju;e;njLj;jhu;? 
 Njhl;lg; gl;lhzpr; nrbapy; jd; kfue;jr; Nru;f;if eilngWtjhy; J}a 

jhtuq;fisg; ngUf;FtJ vspJ. 
 ,J Xuhz;L jhtuk;.  vdNt FWfpa fhyj;jpy; gy jiyKiwfis tpiutpy; 

mwpe;J nfhs;syhk;. 
 ,jpy; may; kfue;jr; Nru;f;if nra;tJ kpfTk; vspJ. 
 MG+u;tkhf tiuaWf;fg;gl;l gy NtWgl;l gz;Gfisf; nfhz;Ls;sJ. 
 kyu;fs; midj;Jk; ,Ughy; jd;ik nfhz;lit.  ,jdhy; nkz;ly; jd; 

Ma;tpw;F Njhl;lg; gl;lhzpr; nrbiaj; Nju;e;njLj;jhu;. 

2. gPNdhilg;> [PNdhilg; gw;wp ePtpu; mwptJ vd;d? 
 gPNdhilg; - xU Fwpg;gpl;l gz;gpd; ntspj;Njhw;wj;ijg; Gwj;Njhw;wk; my;yJ 

gPNdhilg; vd;fpNwhk;. 
 [PNdhilg; - jhtuq;fspd; [Pdhf;fk; [PNdhilg; vdg;gLk;. 

3. my;NyhNrhk;fs; vd;why; vd;d? 
 ghiy epu;zapf;Fk; ghy; ,df;FNuhNkhNrhk;fs; my;NyhNrhk;fs; vd;W 

miof;fg;gLk;. (23tJ N[hb FNuhNkhNrhk;) 
 v.fh. kdpjdpy; XY-XX FNuhNkhNrhk;fs; my;NyhNrhk;fs; vdg;gLk;.  ,tw;Ws; 

XY FNuhNkhNrhk;fs; Mz;ghiyAk;> XX FNuhNkhNrhk;fs; ngz; ghiyAk; 
epu;zapf;Fk;. 

4. xfrhfp Jz;Lfs; vd;why; vd;d? 
 b.vd;.V ,ul;bg;ghFk; NghJ> b.vd;.Vtpd; rpwpa gFjpfs; xfrhfp Jz;Lfs; 

vdg;gLfpd;wd.  ,e;j Jz;Lfs; b.vd;.V ypNf]; nehjpahy; xd;wpizf;fg;gLfpd;wd. 

5. jhtuq;fs; kw;Wk; tpyq;Ffspy; A+gpsha;b epiy rhjfkhdjhf Vd; fUjg;gLfpwJ? 
 jhtuq;fs; kw;Wk; tpyq;Ffspy; A+gpsha;b epiy ed;ik gaf;ff; $baitahf 

cs;sd.  ,e;epiyapdhy;> ngupa goq;fs; kw;Wk; ngupa G+f;fs; cz;lhfpd;wd.  
,jdhy; ,e;epiy rhjfkhdjhff; fUjg;gLfpwJ. 

6. xU J}a nel;ilj; jhtukhdJ (TT) J}a Fl;ilj; jhtuj;Jk; fyg;G nra;ag;gLfpwJ.  
,jpy; Njhd;Wk; F> kw;Wk; F2 jiyKiw jhtuq;fs; vt;tif jd;ikAilad vd;gij 
tpsf;Ff. 

 F> jiyKiwapy; fyg;gpd nel;ilj; jhtuq;fs; Njhd;Wfpd;wd. 

 F2 jiyKiwapy; %d;W tifahd jhtuq;fs; Njhd;Wfpd;wd. 

   fyg;gw;w nel;il (N`hNkhirfs;) TT = 1 

   fyg;gpd nel;il (n`l;bNuhirfs;) Tt = 2 

   fyg;gw;w Fl;il (N`hNkhirf];)   tt = 1 
               vdNt [Pdhf;f tpfpjk; = 1 : 2 : 1 

7. FNuhNkhNrhkpd; mikg;ig tptupf;fTk;. 
 rNfhjup FNuhNkl;bLfs; vd;W miof;fg;gLk; ,uz;L xj;j ,iofis cs;slf;fpa 

nky;ypa> ePz;l> rhy; Nghd;w mikg;Gfs; FNuhNkhNrhk;fs; vdg;gLk;. 

 ,uz;L FNuhNkhbl;LfisAk;> nrd;l;Nuhkpak;> xU Fwpg;gpl;l Gs;spapy; 
,izf;fpwJ. 

 FNuhNkhNrhkpy; b.vd;.V> Mu;.vd;.V> `p];Nlhd; Gujq;fs;> `p];Nlhd; my;yhj 
Gujq;fs; Nghd;wit cs;sd.  ,e;jg; Gujq;fs; FNuhNkhNrhk; fl;likg;gpw;F 
Mjhukhf cs;sd. 

VI. FWfpa tpilasp : 
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8. fPNo nfhLf;fg;gl;Ls;s glj;jpy; DNAtpd; ghfq;fis Fwpf;fTk;.  mjd; mikg;igr; 
RUf;fkhf tptupf;fTk;. 

             
 b.vd;.V %f;$W ,uz;L ghyp epA+f;spNahL ,iofshy; MdJ.  ,e;j ,iofs; 

,ul;ilr; RUs; mikg;ig cUthf;Ffpd;wd. 
 ikaj;jpy; cs;s iel;u[d; fhuq;fs;> ru;f;fiu - gh];Ngl; njhFjpAld; 

,izf;fg;gl;Ls;sd.  ,e;jj; njhFjpfs; b.vd;.V tpd; KjnfYk;ghf cs;sd. 
 iel;u[d; fhuq;fspy; mbidd; (A) iukpDld; (T) ,uz;L i`l;u[d; 

gpizg;GfshYk;> irl;Nlhrpd; (C) FthidDld; (G) vd;w fhuj;Jld; %d;W 
i`l;u[d; gpizg;GfshYk; ,ize;Js;sJ. 

 

 
 

1. jFe;j vLj;Jf;fhl;Lld; ,Ugz;G fyg;ig tpsf;Ff.  ,J xU gz;Gf; fyg;gpypUe;J 
vt;tifapy; NtWgLfpwJ? 
 ,uz;L ,iz vjpu; vjpuhd gz;Gfisg; gw;wpa ,df;fyg;G ,Ugz;G fyg;G vdg;gLk;. 
 nkz;ly; Kjypy; J}a cUz;il tbtk; kw;Wk; kQ;rs; epw tpijAila 

jhtuj;ij> J}a RUq;fpa tbtk; kw;Wk; gr;ir epw tpijAila jhtuj;Jld; 
fyg;G nra;j NghJ F1

  re;jjpapy; fpilj;j midj;Jj; jhtuq;fSk; cUz;il 
kw;Wk; kQ;rs; epw tpijAila jhtuq;fshff; fhzg;gl;ld.  RUq;fpa gr;ir 
epw tpijAila jhtuq;fs; F1

  y; Njhd;wtpy;iy. 
 ,jpypUe;J mtu; cUz;il kw;Wk; kQ;rs; epw tpijAila jhtuq;fs; Xq;F 

gz;Gj; jhtuq;fs; vdTk;> RUq;fpa gr;ir epw tpijAila jhtuq;fs; xLq;F 
gz;Gj; jhtuq;fs; vdTk; fz;lwpe;jhu;. 

 Kjy; re;jjpapy; Njhd;wpa ,Ugz;Gf; fyg;Gapupahd cUz;il tbt kQ;rs; 
epw tpijfisj; jd; kfue;jr; Nru;f;iff;F cl;gLj;Jk; NghJ ehd;F tpjkhd 
jhtuq;fs; Njhd;wpd. mit KiwNa   
 
 
 
 
 
 
 

vdNt ,U gz;Gf; fyg;gpd; Gwj;Njhw;w tpfpjk; 9: 3: 3: 1 MFk;. 
 ,e;j Ma;tpd; mbg;gilapy; gz;GfSf;fhd fhuzpapy; jdpj;jd;ikAlDk;> 

rhu;gpd;wpAk; NfkPl;Lfspy; fhzg;gLfpd;wd.  ,f;fhuzpfs; xt;nthd;Wk; rhu;gpd;wp 
jdpj;jd;ik ,of;fhky; mLj;j re;jjpf;Fr; nry;Yk;. 

xU gz;Gfyg;G ,U gz;Gfyg;G 
xU gz;gpd; ,U khw;Wj; 
Njhw;wq;fisg; ngw;w ,U 
jhtuq;fisf; fytpAwr; nra;tJ xU 
gz;G fyg;G vdg;gLk;. 

,uz;L ,iz vjpnujpuhd 
gz;Gfisg; gw;wpa ,df;fyg;G ,U 
gz;G fyg;G vdg;gLk;. 

,U gz;Gfyg;G 

cUz;il> kQ;rs;  
cUz;il> gr;ir  
RUq;fpa> kQ;rs;   
RUq;fpa> gr;ir    

9 
3 
3 
1 
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v.fh :  

J}a nel;ilj; jhtuk; × J}a 
Fl;ilj; jhtuk; 

v.fh : J}a cUz;il kQ;rs; epw 

tpijfs; × J}a RUq;fpa gr;ir epw 
tpijfs; 

,jd; Gwj;Njhw;w tpfpjk; - 3: 1 MFk;. 
,jd; Gwj;Njhw;w tpfpjk; 9: 3: 3: 1 
MFk;. 

 

 

2. b.vd;.V mikg;G vt;thW cUthfpAs;sJ? b.vd;.Vtpd; capupay; Kf;fpaj;Jtk; ahJ? 
 b.vd;.V vd;gJ kuGj; jfty;fis cs;slf;fpa ghuk;gupag; nghUs;.  ,J 

FNuhNkhNrhkpd; kpf Kf;fpakhd $whFk;. 

 N[k;;]; thl;rd; kw;Wk; /gpuhd;rp]; fpupf; MfpNahu; ntspapl;l b.vd;.V tpd; 
Kg;gupkhd mikg;G> ngUk;ghyhf Vw;Wf;nfhs;sg;gl;l b.vd;.V khjpup MFk;. 

 Nuh]ypd;l; /gpuhq;fspd; kw;Wk; nksup]; tpy;fpd;]; MfpNahupd; b.vd;.V × fjpu; 
tpspk;G tpyfy; Ma;tpd; mbg;gilapy; b.vd;.Vtpd; Kg;gupkhz khjpupia thl;rd; 
kw;Wk; fpupf; ntspapl;ldu;. 

 epA+f;spf; mkpyq;fspd; %f;$W mikg;G gw;wp ,tu;fspd; fz;Lgpbg;Gfisg; 
ghuhl;Lk; tpjkhf 1962 Mk; Mz;L kUj;Jtj;jpw;fhd Nehgy; gupR ,tu;fSf;F 
toq;fg;gl;lJ. 

     b.vd;.V tpd; capupay; Kf;fpaj;Jtk; : 
1) ,J kugpay; jfty;fis xU jiyKiwapypUe;J mLj;j jiyKiwf;Ff;   

flj;JfpwJ. 
1) ,J Gujq;fs; cUthfj;jpw;Fj; Njitahd jfty;fisg; ngw;Ws;sJ. 
2) xU capupdj;jpd; tsu;r;rpf;F rhu; kw;Wk; tho;tpay; nray;ghLfisf; 

fl;Lg;gLj;JfpwJ. 

 3. Gjpjhfg; gpwe;j Foe;ijapd; ghypd epu;zak; xU jw;nray; epfo;T.  jhNah> 
je;ijNah ,jw;Fg; nghWg;ghff; fUj KbahJ Foe;ijapd; ghypdj;ij vj;jifa 
,dr;nry; ,izT KbT nra;fpwJ? 

 kdpjdpy; cs;s 23 N[hb FNuhNkhNrhk;fspy; 22 
N[hb Ml;NlhNrhk;fs;> kw;Wk; 1 N[hb  (23tJ 
N[hb) ghy; FNuhNkhNrhk;fs; MFk;. 

 ngz; NfkPl;Lfs; my;yJ mz;l nry;fs; xNu 
khjpupahd FNuhNkhNrhk; mikg;ig (22+𝑋 ) 
ngw;Ws;sd.  MfNt kdpj ,dj;jpy; ngz; 
capupfs; n`hNkh NfkPl;bf; MFk;. 

 Mz; NfkPl;Lfs; my;yJ tpe;jZf;fs; ,uz;L 
tifg;gLk;.  ,uz;L tiffSk; rk tpfpjj;jpy; 
cUthfpd;wd.  mit 22+𝑋 FNuhNkhNrhk; 
cila tpe;jZf;fs; kw;Wk; 22+𝑌 
FNuhNkhNrhk;fis cila tpe;jZf;fs; kdpj 
,dj;jpy; Mz;fs; n`l;bNuh NfkPl;bf; 
vdg;gLfpd;wd. 

 mz;lk; (𝑋)>  𝑋 FNuhNkhNrhk; nfhz;l 
tpe;jZNth ,ize;jhy; 𝑋𝑋  capup (ngz;) cUthfpwJ.  mz;lk; 𝑌 
FNuhNkhNrhk; nfhz;l tpe;jZNthL ,ize;jhy; 𝑋 𝑌 capu; (Mz;) 
cUthfpwJ. 

 je;ij cUthf;Fk; tpe;jZNt> Foe;ijapd; ghypdj;ij epu;zapf;fpwJ.  
Foe;ijapd; ghypdj;ij epu;zapg;gjpy; jha;f;F vt;tpjg; gq;Fk; ,y;iy.  
vdpDk; ,J xU jw;nray; epfo;T. 
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1. Njhl;lg; gl;lhzpr; nrbapy; cs;s kyu;fs; midj;Jk; jd; kfue;jr; Nru;f;if 
eilngWk; ,U ghy; kyu;fs; - MfNt mtw;wpy; FWf;Nf fyj;jy; fyg;gpdk; nra;tJ 
fbdk;.  ,t;tifg; gl;lhzpr; nrbapy; vt;thW xU gz;G kw;Wk; ,U gz;G fyg;ig 
nkz;ly; Nkw;nfhz;lhu;? 

         nraw;if may; kfue;jr; Nru;f;if %yk;> nkz;ly; xU gz;G kw;Wk; ,U gz;G 
fyg;ig Nkw;nfhz;lhu;.  mjhtJ xU kyupd; kfe;jj;jhisr; Nrfupj;J> nraw;if 
mjpy; cs;s kfue;jj; jhis ePf;fp igapy; fl;b> may; kfue;jr; Nru;f;ifia 
elj;jpdhu;. 

2. J}a nel;ilg; gl;lhzpr; nrbahdJ J}a Fl;ilg; gl;lhzpr; nrbAld; fyg;gpdk; 

nra;ag;gl;lJ ,jd; %yk; fpilj;j F1 (Kjy; re;jjp) jhtuk; fyg;gpdk; nra;ag;gl;L 

F2 (,z;lhk; re;jjp) jhtuq;fis cUthf;fpAs;sJ. 

 m) F1 jhtuq;fs; vtw;iw xj;J ,Ue;jd?   

  M) F2 re;jjpapy; Njhd;wpa nel;il kw;Wk; Fl;ilj; jhtuq;fspd; tpfpjk; vd;d? 

 ,) vt;tifj; jhtuk; F1y; kiwf;fg;gl;L F2 re;jjpapy; kPz;Lk; cUthdJ? 

  m) F1 jhtuq;fs; nel;ilg; gl;lhzpj; jhtuq;fis xj;jpUe;jd. 

  M) F2 re;jjpapy; Njhd;wpa nel;il kw;Wk; Fl;ilj; jhtuq;fspd; tpfpjk;  
         Gwj;Njhw;w tpfpjk; - 3 : 1 
         [Pdhf;f tpfpjk;   - 9 : 3 : 3 : 1 

  ,) Fl;ilj; jhtuk; F1 kiwf;fg;gl;L F2 re;jjpapy; kPz;Lk; cUthdJ. 

3. ftpjh xU ngz; Foe;ijiag; ngw;nwLj;jhu;.  mtupd; FLk;g kugpdhy; mtu; ngz; 
Foe;ijfis kl;LNk ngw;nwLf;f KbAk; vd mtu; FLk;g cWg;gpdu;fs; $wpdu;.  
mtupd; FLk;g cWg;gpdu;fspd; $w;W cz;ikah?  cq;fs; tpilia epahag;gLj;Jf. 

ftpjhtpd; FLk;g cWg;gpdu;fspd; $w;W cz;ikapy;iy. 𝑿 , 𝒀 vd;w ,U 
my;NyhNrhk;fs; jhd; ghiy epu;zapf;fpd;wd.   
Mz; X Y FNuhNkhNrhk;fisg; ngw;wpUg;gjhy;> ,Utifahd tpe;J nry;fis              

22 +X  kw;Wk; 22 +Y cw;gj;jp nra;fpwhu;.   
ngz; X X FNuhNkhNrhk;fisg; ngw;wpUg;gjhy;> xNu tifahd mz;l nry;fis                

(22 X)+ (22 +X) cw;gj;jp nra;fpwhu;.   

 22X + 22Y  NrUk; NghJ  44XY te;jhy; mJ Mz; Foe;ij. 22X + 22 X   

Nru;e;jhy; 44 + XX  mJ ngz; Foe;ij. 

 vdNt> je;ij cUthf;Fk; tpe;jZNt Foe;ijapd; ghypdj;ij epu;zapf;fpwJ.  
vdNt ftpjhtpw;Fk;> mtUf;Fg; ngz; Foe;ij gpwe;jJk;> ftpjhtpd; jtWk; 
,y;iy> mtuJ FLk;g kugpdu; kPJk; jtW ,y;iy. 

 

 
1. vr;R+oypy; rhu;gpd;wp xJq;Fjy; tpjpahdJ ey;y Kbitj; jUk;? Vd;? 

 xNu rkaj;jpy; ,uz;L my;yJ mjw;F Nkw;gl;l NtWgl;l N[hb gz;Gfs; 
ghuk;gupakhFk; NghJ> ,tw;iwf; fl;Lg;gLj;Jk; [Pd; my;yJ fhuzpfs;> xU N[hb 
kw;nwhU N[hbAld; rhu;gpd;wp xJq;Ffpd;wd.   

 ,jdhy; jhd; Gjpa gz;Gfs; Njhd;Wfpd;wd. vdNt Gjpa gz;Gfs; Njhd;Wk; 
R+oypy; rhu;gpd;wp xJq;Fjy; tpjp> ey;y Kbitj; jUk;. 

VIII.  cau; rpe;jid tpdhf;fs; : 

IX.  tpOkpa mbg;gilapyhd tpdhf;fs; : 
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