
“rpy;ghNyhf;f Ntiyj;jpl;lk;” 

  fy;tpg; nghJ juhjug;gj;jpu (c/j) 
guPl;irg; ngWNgw;iw mjpfupj;jy; - 2021 

 

Rafw;wYf;fhd ifNaL 

 

         
kj;jpakhfhzf; fy;tpj; jpizf;fsk; 

                     fz;b 

 njhopDl;gtpaYf;fhd tpQ;Qhdk; 



khfhzf; fy;tpg; gzpg;ghsupd; nra;jp 

gps;isfspd; fw;wy; nraw;ghl;bd; ntw;wpahdJ njhlu;r;rpahdjhf 
fhzg;glNtz;Lkhapd;> mtu;fs; Rafw;wypy; <LgLtjd; %yNk rhj;jpakhf mikAk;. 
khztu;fspd; milT kl;lj;ij  NkYk; mjpfupf;f Ntz;Lkhapd; Rafw;wypy; <LgLtJ 
mj;jpahtrpakhFk;. jk; fw;wy; nraw;ghl;il Kfhik nra;Ak; jpwid tsu;j;Jf; 
nfhs;tjw;F> jdpg;gl;l ce;Jjy; mtrpakhtJld; ,e;j etPd cyfpd; Kd;Dupik 
toq;f Ntz;ba tplaKk; mJNt MFk;. 

 
nfhNuhdh iturpd; jhf;fk; fhuzkhf 2019 Mk; Mz;bd; ,Wjp fhyhz;bypUe;J 

cyf kf;fsJ nraw;ghLfs; gy;NtW rthy;fSf;F cs;shfpAs;sd. vdNt midj;J 
khdpl nraw;ghl;ilAk; etPdkag;gLj;jg;gl Ntz;ba fl;lhaj;jpw;F cs;shfpAs;Nshk;. 
me;jtifapy; khztu;fsJ fw;wy; nraw;ghl;ilAk; etPdkag;gLj;jp khw;wpaikf;f 
Ntz;baJ fhyj;jpd; NjitahFk;. 

 

me;j tifapy; kj;jpa khfhzj;jpd; f.ngh.j (c/j) khztu;fspd; fw;wy; 
fw;gpj;jy; nraw;ghl;il etPdkag;gLj;jp> Xu; cau;e;j milT kl;lj;jpw;F khztu;fis 
,l;L nry;tjw;fhf ,e;j ifNal;Lj; njhFjpahdJ tbtikf;fg;gl;Ls;sJ. ,j;Jld; 
toq;fg;gl;Ls;s mwptWj;jy;fSf;fika cq;fs; fy;tp nraw;ghl;il  tbtikj;Jf; 
nfhs;tJld;> ,r;nraw;ghl;bw;F gps;isfSf;F Jizg;Guptjw;F khfhzf; fy;tp 
mikr;R> khfhzf; fy;tpj; jpizf;fsk;> tyaf;fy;tpf; fhupahyak;> Nfhl;lf;fy;tpf; 
fhupahyak; kw;Wk; ghlrhiy r%fk; Nghd;Nwhu; ve;j Neuj;jpYk; jahu; 
epiyapYs;shu;fs; vd;gij cq;fSf;F kpf kfpo;Tld; njuptpj;Jf;nfhs;fpd;Nwd;. NkYk; 
cq;fsJ Rafw;wy; nraw;ghl;bw;fhf Mrpupau; Fohk;> Mrpupa MNyhrfu;fs;> mjpgu;fs; 
kw;Wk; fy;tp mjpfhupfs; MfpNahu; ,J xU Kd;Dupikg;gLj;jg;gl Ntz;ba nghWg;G 
vd;gij mwpe;Js;sJld; mjw;fhf ve;j Neuj;jpYk; cjTtjw;F jahuhf cs;sdu; 

vd;gijAk; mwpaj;jUfpd;Nwd;. NkYk; 2021 Mk; Mz;bd; f.ngh.j (c/j) 
khztu;fSf;fhf ,f;fw;wy; njhFjpahdJ tbtikf;fg;gl;Ls;sJld; njhlu;e;J tUk; 
cq;fsJ rNfhju rNfhjupfSk; gad;gLj;jp gad;ngw KbAk;. 

 
 
,e;j fw;wy; njhFjpahdJ> toq;fg;gl;Ls;s mwpTWj;jy;fSf;fika gad;gLj;Jk; 

NghJ cq;fsJ cau;fy;tpf;F cWJizahf mikAk; vd fUJfpd;Nwd;. kj;jpa 

khfhzj;jpd; milT kl;;lj;ij cau;j;Jk; Kd;Dupik Ntiyj;jpl;lkhd “ rpy;ghNyhf;f” 
Ntiyj;jpl;lj;jpd; fPo; ,r; nraw;wpl;lkhdJ tbtikf;fg;gl;Ls;sJld; ,jw;fhf epjpAjtp 
toq;fpaJld; MNyhrid topfhl;ly;fisAk; toq;fpa kj;jpa khfhzj;jpd; gpujhd 
nrayhsu; kw;Wk; khfhz fy;tp mikr;rpd; nrayhsu;> MfpNahUf;F vkJ kdkhu;e;j 
ed;wpfisj; njuptpj;Jf;nfhs;fpd;Nwd;. ,e;j fw;wy; njhFjpia tbtikg;gjw;F gy;NtW 
tiffspYk; cWJizahf ,Ue;j midtUf;Fk; vdJ ed;wpfis 
njuptpj;Jf;nfhs;fpd;Nwd;. ,Wjpahf kj;jpa khfhzf; fy;tpj; jpizf;fsj;jpd; rfy 
cj;jpNahfj;ju;fSf;Fk; vdJ ed;wpfs; cupj;jhfl;Lk;. 

 
       cq;fsJ vjpu;fhyj;jpd; fdT edthf vdJ ey;yhrpfs;. 

 

E.P.T.K. Vf;fehaf;f> 
khfhzf; fy;tpg;gzpg;ghsu;> 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;> 
fz;b. 

 



 

Nkyjpf khfhzf; fy;tpg; gzpg;ghsupd; nra;jp 

 

   ,yq;ifapy; Covid 19 ,d; guty; Muk;gpj;j cld; gps;isfis ,g;ghjpg;gpypUe;J 

ghJfhf;Fk; Kfkhf 2020 March 12k; jpfjpastpy; %lg;gl;l ghlrhiyfs; ,d;W tiu jkJ 
toikahd nraw;ghLfSf;F jpUk;g Kbahj epiyapNyNa cs;sd. 

 

     ,e;epiyia XusNtDk; <L nra;Ak; Kfkhf kj;jpa khfhzf; fy;tp jpizf;fskhdJ 

,izak;, njhiyf;fhl;rp, thndhyp, njhiyNgrp Nghd;w b[pl;ly; jsq;fSlhf fy;tp 
eltbf;iffis Nkw;nfhs;s Kaw;rp nra;J tUfpwJ. vdpDk; ,e;j b[pl;ly; tsq;fis 
mZFk; re;ju;g;gq;fs; midj;J khztu;fSf;Fk; rPuhf my;yJ xNu khjpupahf 
mikahkypUg;gJ vkf;F kpfg; ngupa rthyhf cs;sJ. 

      

     vdNt 2021y; cau;ju guPl;irf;F Njhw;wtpUf;Fk; khztu;fspd; ed;ik fUjp ,f;fw;wy; 
JizNaL rfy ghlq;fSf;Fkhf jahupf;fg;gl;L nkd; gpujpfshf ghlrhiyfSf;F 

Kjw;fl;lkhf toq;fg;gLfpwJ. Mu;tk;, tplhKaw;rp, ,yf;F Nehf;fpa gazk; vd;gd ekJ r%f 
vOr;rpf;fhd mbg;gilahd fy;tp rhu; eltbf;iffshf fUjp ,d;W ehk; vjpu; nfhs;Sk; 
rthy;fis ntw;wpfukhf Kfk; nfhLf;f jahuhf Ntz;Lk;. 

 

     vdNt vkJ ,e;j Kaw;rpahdJ guPl;irf;F cq;fis jahu; nra;J nfhs;tjpYk; 

ntw;wpngw nra;tjpYk; cWJizahf ,Uf;Fk; vd;gjpy; Iakpy;iy. jtwtplg;gl;l fw;wy;, 
fw;gpj;jy; nraw;ghLfis Rafw;wypd; thapyhf milAk; tifapy; ,f; ifNaL 
tbtikf;fg;gl;Ls;sik Fwpg;gplj;jf;fjhFk;. khztr; nry;tq;fs; ,f; ifNal;bid Kiwahf 
gad;gLj;jp guPl;irapy; ntw;wpngw tho;j;Jfpd;Nwd;. 

 

     ,tw;iw jahupj;J tbtikj;J je;J cjtpa Mrpupau;fs;, tsthsu;fs; midtUf;Fk; 
kpfg;ngupa ed;wpfisAk; ghuhl;Lf;fisAk; njuptpj;Jf; nfhs;fpNwd;. 

 

 

 

V. Mu;. rj;jpNae;jpuh> 
Nkyjpf khfhzf; fy;tpg;gzpg;ghsu;> 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;> 
fz;b. 
 

 

      

 



T. thRNjtd;  

              B.Sc., P.G. Dip-in-Education 

kkh/`t/Nehu;T+l; j.k.tp.  
Nehu;T+l;.  

 

 

                 fz;fhzpg;Gk; Nkw;ghu;itAk; 
 

 

E.P.T.K Vf;fehaf;f 
khfhzf; fy;tpg; gzpg;ghsu; 

kj;jpa khfhzf; fy;tpj;jpizf;fsk;  
 

A.R rj;jpNae;jpuh 
Nkyjpf khfhzf; fy;tpg; gzpg;ghsu; 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;  

 

A.L.M.rhUBd; 
Nkyjpf khfhzf; fy;tpg; gzpg;ghsu; 
kj;jpa khfhzf; fy;tpj;jpizf;fsk;  

 
 

topfhl;ly; 
 

P. tpf;Nd];tud; 
cjtpf; fy;tpg; gzpg;ghsu; 

kj;jpa khfhzf; fy;tpj;jpizf;fsk;  
 

 
E}yhf;fk; 
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kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

    l 

 
 
 
 
 

 
1. 

(i) 285 cm2  = …………..  m2 

(ii) 9 mm2  = …………..  cm2 

(iii) 134 cm2 = …………..  mm2 

(iv) 87 mm2 = …………..  m2 

(v) 250 m2 = …………..  km2 

(vi) 375  km2 = …………..  m2 
 
 

2. gpd;tUk; jsTUf;fspd; gug;gsTfis jug;gl;l ml;ruf;fzpj 
mstPLfspy; jUf. 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a   cm 

b   cm h  cm 

Nju;r;rp 1.0 : gug;G> fdtsT gw;wp Ma;e;jwpe;J kl;Lg;gLj;jg;gl;l      
  ,lg;gug;ig rpwg;G kl;lj;jpy; gad;gLj;Jthu;. 

Nj.k.1.1: Nfj;jpu fzpj js tbtq;fs; kw;Wk; jpz;kq;fspd;  
Nkw;gug;Gfspd; gug;gsTfis Muha;thu; 

 

a   cm 

b   cm 

x  m 

……………………………………… ……………………………………… 

……………………………………… 

……………………………………… 

  b   m 

  a   m   c   m 

……………………………………… 

 

  b   m   a   cm 

   h cm 

m 

  c   m 

……………………………………… 

  a   m 

   h cm 

m 

  b   m   c   m 



       2 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………….…

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………….. 

 

 

ϴ    

r    

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

3. gpd;tUk; cUf;fs; xt;nthd;wpYk; epwe;jPl;lg;gl;Ls;s gFjpapd;   
gug;gsitf; fhz;f. 
 

(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

20 cm 

   b   cm 

a   cm 

   h  m 

……………………………………… 

…………………………………………………………………

………… 

40 cm 

2

0 

c

m 

2

0 

c

m 

7 

c

m 
4

0 

c

m 

30 cm 
5 cm 

(ii) 

(iii) (iv) 

10 mm 

15 mm 

a   cm 

………………………………

……… 
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4. gpd;tUk; jpz;kq;fspd; Kfq;fisAk;> mtw;wpd; vz;zpf;ifiaAk; 
vOJf. 
jpz;kq;fs; Kfq;fspd; tbtk; fhzg;gLk; 

Nkw;gug;Gfspd;              
vz;zpf;if 

nrq;fy;   
jhaf;fl;il    
kuf;Fw;wp   
Fz;L   
rJuKfp    
fdKfp    
ehd;Kfp    
;$k;G    
Nfhsk;   
Kf;Nfhz mupak;   
miuf;Nfhsk;   

5. gpd;tUk; jpz;kq;fspd; Nkw;gug;gpd; gug;gsTfis jug;gl;l 
ml;ruf;fzpj mstPLfspy; jUf. 
(i)  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

…………………………………………………

…………………………………………………

…………………………………………………

… 

(ii) 

a

(iii) 

 

 

(iv)  

 

 

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………….……………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………….. 

 

 

…………………………………………………

…………………………………………………

…………………………………………………

… 

………………………………………

………………………………………

………………………………………

………………………………… 

………………………………………

………………………………………

………………………………………

………………………………… 
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6. xU gf;fj;jpd; ePsk; 10 cm MfTs;s xU rJuKfpapd; Nkw;gug;gpd; 
gug;gsitf; fhz;f. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

7. xU rJuKfpapd; Nkw;gug;gpd; gug;gsT 54cm2 vdpd;> mjd; 
mstPLfisf; fhz;f. 

...................................................................................................................................................... 

...................................................................................................................................................... 

......................................................................................................................................................

.................................................................................................................................................... 

8. fdTU tbt kuf;Fw;wpapd; Nkw;gug;gpd; gug;gsitf; fhz;f. 
 
 
 
 
 
 

…………………………………………

…………………………………………

…………………………………………

………………………… 

(vi) 

 

 

(vii) 

 

 

(vi) 

 

 

(v)  

 

 

…………………………………………

…………………………………………

…………………………………………

………………………… 

………………………………………

………………………………………

………………………………………

………………………………… 

………………………………………

………………………………………

………………………………………

………………………………… 



       5 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

………………………………………………………………………………………….…

……………………………………………………………………………………….……

………………………………………………………………………………….…………

…………………………………………………………………………….………………

………………………………………………………………………….…………………

……………………………………………………………………….……………………

…………………………………………………………………….………………………

………………………………………………………………….…………………………

… 

………………………………………………………………………..………… 

………………………………………………………………………..……...… 

………………………………………………………………………….……… 

……………...………………………………………………………….……… 

……………………………...…………………………………………….……                                                                                                                                                                                                                              
9. cUtpy; cs;s mupaj;jpd; Nkw;gug;gpd; gug;gsitf; fhz;f. 
 
 
 
 
 
 
 

 
 
 

10. Miu 10 cm IAk; mjd; ,U klq;fhd cauj;ijAk; cila xU 
 nrt;tl;l cUisapd; Nkw;gug;gpd; gug;gsitf; fzpf;f. 
…………………………………………………………………………..….…..

……………...…………………………………………………………...………

…………………………………………………...………………….……..……

………………………………………………………………...……...…………

…………………………………………………………………….…..……...…

………………………………………………………………………..……….. 

11. rkgf;f Kf;Nfhzpfshyhd xU ehd;Kfpapd; Nkw;gug;gpd; gug;gsT 
64√3 m2 vdpd;> ehd;Kfpapd; xU gf;fj;jpd; ePsj;ijf; fzpf;f. 

…………………………………………………………………………………

……...………………………………………………………………….…….…

…………………...………………………………………………………..……

………………………………...…………………………………………..……

……………………………………………...……………………………..……

……………………………………………………………………………..…… 

12. xU $k;gpd; Nkw;gug;gpd; gug;gsT 1496 cm2 MFk;. mjd; rhAauk;  

16 cm vdpd; mbapd; Miuiaf; fzpf;f. 

……………………………………………………………………………..……

……………...………………………………………………………………..…

…………………………...………………………………………………..……

……………………………………................……………………………………

…………………………………………………………...……………………

………………………………………………………………………………... 

13. xU Nfhsj;jpd; Nkw;gug;gsT 616cm2 vdpd; mjd; Miuiaf; 
 fzpf;f. 
……………………………………………………………………..……………

…………………...………………………………………………..……………

………………………………...……………………………..…………………
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(i) Kf;Nfhz Kfnkhd;wpd; nrq;Fj;Jauj;ijf;     
fzpf;f 
.………………………………………………………………………………………

………………………………………………………………………………………

………………………………….……………………………………………………

………………………………………………………….……………………………

………………………………………………………………………………….……

………………………………………………………………………………………

…………………….…………………………………………………………………

…………………………………………………… 

                   (ii) $k;gfj;jpd; Nkw;gug;gsitf; fhz;f. 
……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

…. 

.…………………………………………………………………………………………

…………………….……………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………… 

 

……………………………………………...……..……………………………

…………………………………………….…………...………..………………

………………………………………..………………………………………… 
14. rJu mbapd; tpspk;G 12cm MfTs;s nrq;$k;gfnkhd;wpd; cauk; 

8cm MFk;. 
 

 

 

                                        

                                                                                                                                                                                             

 

 

 

15. Miu r ck;> nrt;Tauk; h IAk; cila ,U $k;Gfisr;  
Nru;j;J mikf;fg;gl;l xU jpz;kj;jpd; Nkw;gug;gpd; gug;gsitf; 
fzpf;f. 

 

 

 

 

 

Nju;r;rp kl;lk; 1.2 : jpz;kq;fspd; fdtsitf; fz;lwpthu;. 

1. gpd;tUk; jpz;kq;fspd; fdtsTfis jug;gl;l ml;ruf;fzpj 
mstPLfspy; jUf. 

(i)  
  

 
 
 
 
 
 
 
 
 

 

(ii) 

a

…………………………………………………

…………………………………………………

…………………………………………………

… 

…………………………………………………

…………………………………………………

…………………………………………………

… 
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(viii) 

 

 

………………………………………

………………………………………

………………………………………

………………………………… 

.……………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

. 

…………………………………………………

…………………………………………………

…………………………………………………

… 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. nfhq;fpwPl;bdhy; mikf;fg;gl;l ePu;j;njhl;b xd;W glj;jpy; cs;sJ. 
mjidr; nra;tjw;F gad;gLj;jpa nfhq;wPl;bd; msitf; fzpf;f. 

  

 

 

 

 

 

(iii) 

 

 

(iv)  

 

 

(vi) 

 

 

(vii) 

 

 

(v)  

 

 

……………………………………………

……………………………………………

……………………………………………

………………… 

………………………………………………

………………………………………………

………………………………………………

………… 

……………………………………………

……………………………………………

……………………………………………

………………… 

…………………………………………………

…………………………………………………

…………………………………………………

… 
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.……………………………………………………………………………………………………………….…………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………….……………………………………………………………………………………………………

………………………………….………………………………………………………………………………………………  

3. gpd;tUk; cUf;fspy; fhzg;gLk; jpz;kq;fspd; fdtsTfisf; 
fhz;f 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) (ii) 

(iii)

) 

(iv)

) 

.……………………………………………………………………………………………………………….…………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

…………………………………………….………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

………………….. 

(v) (vi) 

.……………………………………………………………………………………………………………….………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………….…………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………….. 
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.……………………………………………………………………………………………………………….…………

………………………………………………………………………………………………………………………….…

……………………………………………………………………………………………………………………….……

…………………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………….………

…………………………………………………………………….………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

………………………………………….. 
.……………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

….………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………….. 
.……………………………………………………………………………………………………………….…………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

…………………………………………………………….………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………

………………………………….. .……………………………………………………………………………………………………………….………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………….…………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………….. 

.……………………………………………………………………………………………………………….……………

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

………………………………………………………………………………………  

4. mbapd; gupjp 44m mfTs;s kzw; Ftpay; xd;wpd; cauk; 2m 
 MFk;. kzw;Ftpaypy; cs;s kzypd;; fdtsitf; fhz;f. 

 

 

 

 

5. rJu mbiaf; nfhz;l xU $k;gfj;jpd; fdtsT 676 cm2 ck;  

 mjd; nrq;Fj;J  cauk; 3cm ck; MFk; NghJ mbapd; xU 
 gf;fj;jpd; ePsj;ijf; fzpf;f. 

 

 

 

 

6. 10cm MiuAs;s 12 jpz;k ,Uk;Gf; Nfhzq;fis cUf;fp xU 
 Nfhsk; nra;ag;gLfpd;wJ. mjd; Miuiaf; fhz;f. 

 

 

 

 

 

7. gf;f ePsk; 12cm MfTs;s xOq;fhd mWNfhzpia mbahff;  

 nfhz;l  $k;gfj;jpd; fdtsT 1080√3cm3 vdpd;> $k;gfj;jpd; 
 cauj;ijf; fzpf;f. 

 

 

 

8. Miu 14 cm MfTs;s Nfhsj;jpd; fdtsitf; fhz;f.. 
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1. 
 
 

 
 
 
 
 
 
 

(i) nrq;Nfhz Kf;Nfhzp ABC ,d; 'nrk;gf;fk;"> 'maw;gf;fk;"> 
'vjpu;g;gf;fk;" vd;gtw;iwf; Fwpj;Jf; fhl;Lf. 

………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………….. 

(ii) igjfurpd; njhlu;igf; $Wf. 
……………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………… 

(iii) igjfurpd; FwpaPl;L tbtj;ij vOJf. 
…………………………………………………………………………………………….…………………… 

……………………………………………………………………………………………………………….… 

(iv) NkYs;s Kf;Nfhzpapd; igjfurpd; Kk;ikia vOJf. 
………………………………………………………………………………………………………….……… 

…………………………………………………………………………………………………………….…… 

(v) igjfurpd; Kk;ikf;F cjhuzq;fs; %d;W jUf. 
…………………………………………………………………………………………………………….…… 

……………………………………………………………………………………………………………..…… 

(vi) igjfuR njhlu;gpd; kWjiyia jUf.. 

……………………………………………………………………………………………………….…..……… 

……………………………………………………………………………………………………….……….… 

…………………………………………………………………………………………………………….…… 

……………………………………………………………………………………………………………..…… 

Nju;r;rp 3:  igjfurpd; Njw;wj;ijg; gad;gLj;jp ,yFtpy;  
  gpurpdq;fisj; jPu;g;ghu;. 
Nj.kl;lk; 3.1: Kf;Nfhzpapd; gf;fq;fSf;fpilapyhd njhlu;ig 
  tprhuiz nra;J mk;Kf;Nfhzp> nrq;Nfhz  
  Kf;NfhzpahFkh> ,y;iyah vd;gij KbT nra;thu;. 
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2. gpd;tUk; cUf;fspy; x ,d; ngWkhdj;ijf; fzpf;f 
 

……………………………………………………………………………………………………….…………...… 

………………………………………………………………………………………………………………...…… 

……………………………………………………………………………………………………………....…….. 

………………………………………………………………………………………..………………………….…

……………………………………………………………………………………..………………………….…… 

………………………………………………………………………………………..………………………….…

……………………………………………………………………………………..………………………….…… 

3. cUtpYs;s nrt;tupaj;jpy;  
(i) AB apw;F ePsj;jpy; rkkhd gf;fq;fs; ahit? 

…………………….………………………………………………… 

(ii) CE apw;F ePsj;jpy; rkkhd gf;fq;fs; 
ahit? 

…………………..…………………………………………………… 

(iii) BE apd; ePsj;ijf; fhz;f. 

………………………………………………………………………………………………………..……………… 

…………………………………………………………………………………..……………………….…..…… 

…………………………………………………………………………..………………………………….………. 

…………………………………………………………………………………………………………………..…. 

(iv) Kfk; ABEF Vd; nrt;tfkhf fhzg;gLfpd;wJ? 

……………………………………………………………………………………………..……………………… 

…………………………………………………………………………………..……..……….…………………

…………………………………………………………..………………………………………………..……... 

(v) AE apd; ePsj;ijf; fhz;f. 

…………………………………………………………………………..………………………………………… 

…………………………………………………………………………………..………………………..……… 

…………………………………………………………………………..……………..……………………………

………………………………………………………………………………………………………………………

…………………………………………..……..……………………………………………………………… 

4. cUtpYs;s rJu mbAs;s xOq;fhd nrq;$k;gfj;jpd;;  
(i)  LN  ePsj;ijf; fzpf;f. 

 
 
 
 
 

(ii) (iii) (i) 

……………………………………..…………………….……

…………….……………………………………..…………….

.………............................................................

.................................................................. 
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(ii) QR  ePsj;ijf; fzpf;f. 

……………………………………..…………………..…………………………………………………………… 

……………………………………..…………………………………………………………..…………………… 

……………………………………..………………………………………….………………….………………… 

……………………………………..……………………………………………………………………………….. 

……………………………………..………………………………………………………………………………… 

……………………………………..……………………………………………………………………………….. 

5. cUtpy; OX= 8cm, AB=12 cm Mapd; tl;lj;jpd; Miuiaf; fhz;f. 
   
 
 
 
 
 
 
 
6. gpd;tUk; cUtpy; Vzpapd; ePsj;ijf; fzpf;f. 

 
 

 

 

 

 

7. gpd;tUk; cUtpy; h ,d; ngWkhdj;ijf; fzpf;f 
 
    
 
 
 
 
 
 

 
8. fdTUtpy;> ,U vjpu; cr;rpfSf;fpilNa cs;s J}uj;ijf; fhz;f. 
……………………………………..…………………....... 

……………………………………..…………………....... 

……………………………………..…………………....... 

……………………………………..…………………....... 

……………………………………..…………………....... 

……………………………………..…………………....... 

 

 

 

……………………..…………………..…………………..….......

…………………………………………..…………………….......…

………………………………………..………….………….......…

……….………………………………..…………………….......…

…………….…………………………..……………………...........

............................................................................. 

……………………..…………………………..…..………… 

 

……………………..…………………..…………………..….......…

………………………………………..…………………….......………

…………………………………..………….………….......………….

………………………………..…………………….......……………… 

…………………………………………………………………………… 

 

 

 

……………………..…………………..…………………..….......

…………………………………………..…………………….......

…………………………………………..………….………….......

………….………………………………..…………………….......

……………….…………………………..……………….…………

…………..…………………………..…..………………………… 

………………………………………………………………………. 
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kj;jpakhfhzf; fy;tpj; jpizf;fsk;  
fz;b 

gapw;rp tpdhf;fs; (khjpupg;guPl;ir 
fl;likg;G) 

ghlk; : njhopEl;gtpaYf;fhd tpQ;Qhdk;    Neuk; : 1 kzp 30 epkplk; 
gy;Nju;T tpdhf;fs;    

01. rJunkhd;wpd; gug;gsTk; Rw;wsTk; xd;Wf;nfhd;W rknkdpy; 
mr;rJuj;jpd; xUgf;f ePsk;.  
1) 2cm  2) 4cm   3) 6cm  4) 8cm   5) 16cm  

02. 8cm gf;f ePsKila rJuKfp xd;wpy; itf;ff;$ba ngd;rpy; xd;wpd;  
 kpfg;ngupa ePsk;.  
     1) 8√3 cm  2) 8√2 cm  3) 8cm   4) √190 cm  5) √96 cm  

03. r MiuAlaJk;> 2r cauKilaJkhd cUisnahd;wpd; 
 tisg;gug;Gf;Fk; mNj MiuAila Nfhsj;jpd; tisg;gug;gpw;Fk; 
 ,ilapyhd tpfpjk;.  
     1) 2:1  2) 1:3   3) 3:1   4) 1:1   5) 1:2  
 

04. 18m3 fdtsTila ePu;jhq;fp xd;wpy; ,Ue;J 6m3s-1
 vDk; tPjj;jpy; ePu; 

  ntspNaWfpd;wJ. ePu; Kw;whf ntspNaw vj;jid epkplq;fs; vLf;Fk;.  
     1) 20  2) 10   3) 0.1   4) 0.5   5) 0.05  
 
05. 4cm gf;f ePsKila rkgf;f Kf;Nfhzp xd;wpd; gug;gsT.  

     1) 4√3cm2
 2) 6 cm2

 3) 4 cm2 
 4) 3 cm2

  5) 16 cm2
 

 

06. Nfhsnkhd;wpd; gug;gsT 616m2 vdpy;> mjd; Miu.  

      1) 7cm  2) 7m   3) 14cm  4) 14m  5) 21m  
 

 

08. ePu;njhl;b xd;wpy; cs;s ePupd; fdtsT 1x10
6mm3

 MFk;. mjid 
 yPw;wupy; jUtJ.  
     1) 1000l  2) 100l  3) 1l   4) 1x10

-3
l  5) 10l  

 

09. rJuf; $k;gfk; xd;wpd; rJu mbapd; ePsk; xU gf;f ePsk; 6cm. mjd; 
 nrq;Fj;J cauk; 8cm vdpy;> mjd; rha; tpspk;gpd; ePsk;.  

     1) 6cm  2) 2   3) 10cm  4) 2cm   5) 8cm  
 
10. tl;lnkhd;wpd; tpy;ypd; ePsk; 44cm vdpy; miutpl;lj;jpd; Rw;wsT.  

     1) 22cm  2) 29cm  3) 36cm  4) 11cm  5) 18cm  
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12. ,U Nfhsq;fspd; Nkw;gug;gsTfSf;fpilapyhd tpfpjk; 1:4 vdpy; 
 mtw;wpd; fdtsTfSf;fpilapyhd tpfpjk;.  
     1) 1:16  2) 16:1   3) 1: 4   4) 1:8   5) 8:1  
 
13. rJunkhd;wpd; Kiytpl;lj;jpd; ePsk; 5cm vdpy; mr;rJuj;jpd; gug;gsT.  

     1) 25cm2 
 2) 50 cm2  

 3) 100 cm2
 4) 4 cm2

 5) 25 cm2 

 

 
15. nrq;$k;G xd;wpd; Miu 3.5cm ck; mjd; cauk; 12cm vdpy; mjd; 
 fdtsT.  
      1) 1078cm3         2) 154cm3       3) 539cm3 

   4) 850cm3 
  5) 126cm3  

 

16.  

 7cm MiuAilaJk; 10cm cauKilaJkhd cUis 
xd;wpd; kPJ miuf;Nfhsnkhd;W itf;fg;gl;Ls;sJ. 
nkhj;j Nkw;gug;gpd; gug;gsT.  
1) 462cm2   2) 440cm2

           3) 902cm2 
 

4) 1210cm2   5) 600cm2 

 

 

17. mupankhd;wpd; Kf;Nfhz Kfj;jpd; gf;f ePsq;fs; KiwNa 5cm, 5cm, 
 6cm MFk;. mt; mupaj;jpd; ePsk; 10cm ck; vdpy;> mt; mupaj;jpd; 
 nkhj;j Nkw;gug;gpd; gug;gsT.  
     1) 24cm2  2) 160cm2    3) 204cm2  4) 184cm2 

 5) 174cm2
  

 

18. 21cm MiuAila Nfhsnkhd;iw cUf;fp mjd; jpzpT tPzhfhjthW 
 7mm tpl;lKila vj;jid Nfhsq;fis cUthf;fyhk;?  
     1) 27000  2) 216000  3) 3000  4) 108000  5) 54000  
 
 
19.                                                   mUfpy; jug;gl;Ls;s jpz;kj;jpd; Nkw;gug;gsT 

cm2 ,y;.  
     1) 260   2) 220   3) 276  
 
    4) 300   5) 286 
 
20. 7cm MiuAila miutl;lk; xd;wpd; gug;gsTk; 11cm ePsKila 
 nrt;tfj;jpd; gug;gsTk; rkk; vdpy; nrt;tfj;jpd; mfyk;.  
     1) 7cm  2) 11cm  3) 22cm  4) 14cm   5) 22cm  
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fl;Liu tpdhf;fs; 
01. nrt;tfnkhd;wpd; gug;gsT 48cm2 ck; mjd; Rw;wsT 32cm ck; MFk;. 
 nrt;tfj;jpd; ePsk; x vdTk; mfyk; y vdTk; nfhs;f. 
 
1) NkNy jug;gl;Ls;s juTfis tupg;glnkhd;wpy; Fwpj;Jf; fhl;Lf.  

2) nrt;tfj;jpd; Rw;wsTf;fhd Nfhitnahd;iw x,y rhu;gpy; jUf.  

3) nrt;tfj;jpd; gug;gstpw;fhd Nfhitia x,y rhu;ghf jUf.  

4) NkNy ngwg;gl;l ,U rkd;ghLfis jPu;j;J nrt;fj;jpd; ePs> 
 mfyq;fis fzpf;f.  

5) mr;nrt;tfj;jpd; %iy tpl;lj;jpd; ePsk; ahJ?  

6) mr;nrt;tfj;jpd; %iytpl;lj;ij tpl;lkhf nfhz;L tiuag;gl;l 
 miu tl;lj;jpd; gug;gsT ahJ?  
 
02. 14cm MiuAilaJk; 20cm cauKilaJkhd cUis xd;wpy; ,Ue;J   
 14cm tpl;lk; cilaJk; mNj cauKilaJkhd cUis xd;W 
 ntl;b ePf;fg;gLfpwJ.  
 
1) ngupa cUisapd; fdtsT ahJ?  

2) rpwpa cUisapd; fdtsT ahJ?  

3) vQ;rpa gFjpapd; fdtsit ahJ?  

4) vQ;rpa gFjpapd; fdtsit yPw;wupy; jUf?  

5) rJuKfp xd;wpd; fdtsT NkNy tpdh III,y; ngw;w fdtstpYk; 
 1240cm3 FiwT vdpy;.  

 a) rJuKfpapd; fdtsT ahJ?  

 b) rJuKfpapd; xUgf;f ePsk; ahJ?  

 c) rJuKfpapd; gf;fnkhd;wpd; %iytpl;lk; ahJ?  
 

03. 7cm MiuAk; 4cm cauKk; cila $k;nghd;Wk; 14cm MiuAila 
 miuf;Nfhsnkhd;Wk; ckf;F toq;fg;gl;Ls;sJ.  
 

I. $k;gpd; fdtstpidf; fzpf;f.  

II. miuf;Nfhsj;jpd; fdtsT ahJ?  

III. $k;gpd; rha; cauj;jpidf; fzpf;f.  

IV. $k;gpd; nkhj;j Nkw;gug;gpd; gug;gsT ahJ?  

V. miuf; Nfhsj;jpd; nkhj;j Nkw;gug;gpd; gug;gsT ahJ?  

VI. ,f;$k;gpd; tl;lg;gFjpapd; ikaj;jpy; miuNfhsj;jpd; tl;lg;gFjpapd; 
 ikak; nghUe;JkhW Nru;khd cU xd;W Mf;fg;gl;Ls;sJ.  
          a) ,t; cUtpid; ckJ tpilj; jhspy; tiuf.  
           b) ,t; cUtpd; nkhj;j gug;gsT ahJ?  
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mstPl;L El;gKiwfs; 
 

1. gpd;tUk; ml;ltiziag; g+u;j;jp nra;f. 
 ngsjPff; fzpaq;fs; SI myF FwPaPL 
1. jpzpT fpNyhfpuhk; kg 
2. ePsk;   
3. Neuk;   
4 ntg;gepiy   
5. kpd;Ndhl;lk;   
6. xspr;nrwpT   
7. gjhu;j;jj;jpd; msT   
8. tpir   
9. Ntiy   
10. tY   
11. mKf;fk;   

 
2. gpd;tUk; ml;ltiziag; g+u;j;jp nra;f. 

 epak myfpd; klq;F Kw;Nru;f;if (xl;L) FwPaPL 
1. 1015 ngw;wh P 

2. 1012   
3. 109   
4. 106   
5. 103   
6. 10-1   
7. 10-2   
8. 10-3   
9. 10-6   
10. 10-9   
11. 10-12   
12. 10-12   

3. (i)  Neu;Nfhl;L msTj; jpl;lj;ijf; nfhz;Ls;s mstPl;L   
    cgfuzq;fs; %d;W jUf. 
…………………………………………….…………………………………………….……………………………

…………………….………………………………………..……………………………………………….………

……………………………………………………………………………………………………………………… 

(ii) tl;l msTj; jpl;lj;ijf; nfhz;Ls;s mstPl;L cgfuzq;fs; 
    %d;W jUf. 
…………………………………………….…………………………………………….…………………………

……………………….………………………………………..……………………………………………….… 

……………………….………………………………………..……………………………..………………….… 

 

 (iii) mstPL vd;why; vd;d? 

Nju;r;rp 02  ntt;NtW mstPLfSf;fhfg; nghUj;jkhd mstPl;L 
  myFisAk; mstPl;L cgfuzq;fisAk;  
  gad;gLj;Jthu;. 
Nju;r;rp kl;lk; 2.1 ntt;NtW mstPLfSf;fhfg; nghUj;jkhd  
     mstPl;L myFfisAk; mstPl;L   

     cgfuzq;fisAk; gad;gLj;Jthu ;. 
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…………………………………………….…………………………………………….……………………………

…………….………………………………………..……………………………………………….………………

………………………………………………………………………………………………………………………. 

(iv) mstPl;L cgfuznkhd;wpd; G+r;rpatO vd;why; vd;d?     

…………………………………………….…………………………………………………………………………

………………….……………….……………………………….………………………………………………….

…………………………………………..………………………………………………….………………………

…………………..…..……………………………………………….………………………………………….. 

(v) Neu; G+r;rpatO vd;why; vd;d? 

…………………………………………….……………………………………………….…………………………

………………….……………….……………………………….………………………………………………….

…………………………………………..………………………………………………….………………………

…………………….….……………………………………………….………………………………………….. 

……………………………………………..……………………………………………….………………………

………………………………………………………………………………………………………………………. 

    (vi) kiw G+r;rpatO vd;why; vd;d? 

……………………………….……………………………………………………………………………………. 

…………………………………………………………………………………..……………………………………

………………………………………………………………………………………………………………..…..     

…………………………………………………………………………………………………………………….  

……………………………………………..…………………………………………………………………….. 

(vii) xU mstPl;Lf; fUtpapd; ,opT vz;zpf;if vd;why; vd;d? 
…………………………………………………………………………………………….……………………………………

………………………………………………………..……………………………………………..…………………………

…………………….……………….…………………………………………………………………………………….. 

(vii) gpd;dtO vd;gij tiuaWf;f. 
…………………………………………………………………………………………….……………………………………

………………………………………………………..…………………………………………………………………………

………………….………………….…………………………………………………………………………………….. 

(viii) rjtPjtO vd;gij tiuaWf;f. 
…………………………………………………………………………………………….……………………………………

…………………………………………………..………………………………………………………………………………

…………….……………….…………………………………………………………………………………………….. 

4. (i) Ntzpau; Nfhl;ghl;il jUf. 

…………………………………………………………………………………………….……………………………………
…………………………………………………..………………………………………………………………………………
…………….……………….……………………………………………………………………………………………..……
……………………………………………………………………………………….…………………………………………
……………………………………………..……………………………………………………………………………………
……….……………….………………………………………………………………………………………………….. 
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(ii) Ntzpau; msTj;jpl;lj;jpy; ,opntz;zpf;ifia Jzptjw;F  
 nghUj;jkhd njhlu;ig Kd; itf;f.                         
……………………..……………………………………………………………………….…………………………………

………………….………………………………………..……………………………………………………………………

……..……………………………………………………………………..………………………….………………….. 

……………………………………………………………………………………………………………………………. 

(iii) ,opntz;zpf;if Fwpg;gplg;gl;Ls;s> G+r;rpa tOtw;w Ntzpau;  
  ,Lf;Fkhdp xd;iwg; gad;gLj;jp thrpg;ig ngWtjw;F gpd;gw;Wk; 
  gbKiw xOq;Ffisj; jUf. 
……………………………………………………………………….…………………………………………………………

………………………………..…………………………………………………………………………………………….…

…………………………………………………………………………………………………………………………….                  

……………………………………………………………………………….…………………………………………………

………………………………………..…………………………………………………………………………………………

….……………………………………………………………………………………………..…………………………. 

……………………………………………………………………………………………………………………………. 
 
(iv) 

 
 
 
 
 
 
 
  (a) glj;jpy; Fwpg;gpl;l gFjpfisg; ngaupLf. 
 
 
 
 
 
 
 
 
(b) glj;jpy; Fwpg;gpl;l gFjpfspd; gad;ghLfis jUf. 
 
 
 
 
 
 
 
 

 
 

a  ……………………………………………….  b  ………………………………………………. 

c  ………………………………………………. d  ………………………………………………. 

e  ………………………………………………. f  ………………………………………………. 

g  ……………………………………………….   

a  ……………………………………………….  b  ………………………………………………. 

e  ………………………………………………. f  ………………………………………………. 
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 (c) ,f;fUtpapd; ,opT vz;zpf;if 0.01 cm vdpd; gpd;tUtdtw;wpd; 
 thrpg;igf; fhz;f. 
......…………………………………………………………... 

……………………………………………………………….. 

………………………………………………………………… 

………………………………………………………………… 

………………………………………………………………….. 

………………………………………………………………….. 

(d) tpdh(c)  ,w;F Neu; g+r;rpa tO 0.1mm vdpd; mjd; cz;ik   
 thrpg;G ahJ ?                   
……………………………..…………………………………………………………………………………………………..

………………………………………….………..………..………………………………………………………..…………

….………………..……….…………………………………………………………….………………………….…………

…………………………………………………………………………………………………………………………………  

 (e) Ntzpau; ,Lf;Fkhdp jtpu;e;j Ntzpau; Nfhl;ghL gad;gLk; NtW 
 cgfuzq;fs; ,uz;L jUf.            
……………………………….………………………………………………………....…………………………….………

………………………………………………………………………………………………………………………..…… 
 5. (i) jpUFf; Nfhl;ghl;il jUf. 

………………..……………………….……………………………………..…………………………………………………
…………………..……………………..………………………………………………………..……………………………
……….……………………………………………………….………………………….…………………………..…….…       
……………………………………………………..…………………………………………………………………………..
……………………………………………………..…………………………………………………………………..……..       
(ii) Gupapilj;J}uk; vd;why; vd;d?  
…………………………………………………….…………….…………………….………………………………….……
…………………………….………………………..……………………………………………………………….……….…
……………….……………………..……………………………………………………….….………………………..….. 

       …………………………………………………………………………….………………………….…….…………………. 

(iii) Neu;Nfhl;L-tl;l msTj;jpl;lj;jpy; ,opntz;zpf;ifia Jzptjw;F     
 nghUj;jkhd njhlu;ig Kd; itf;f.   
……………..……………………………………………………………………………….…………………………………

………………………………………………………..…………………………………….…………………………………              

……………………………………………………….…………………………………….…………………………….……                     

…………………………………………………………….………………………………..…………………………………        
(iv) Ez;khdp jpUFf;fzpr;rp  %yk; mstPl;ilg; ngw;Wf; nfhs;s     
  gpd;gw;Wk; gbKiw xOq;Ffisj; jUf.                             
……………………………………………………………………………………….….………………………………….…. 

………………………………………………………………………………………….………………………………….…. 

……………………………………………………………………………….………….……………….………………….….                                      

…………………………………………………………………………………………………………………….…….…….. 

………………………………………………………………………………………….………………………………….…. 

……………………………………………………………………………………….….………………………………….…. 

…………….…………………………………………………………………………….………………………………….…. 

…………………………………………………………………………………………..………………………………….…. 



       20 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

        
(v) 

 
 
 
 
 
 
 
 
 
(a) glj;jpy; Fwpg;gpl;l gFjpfisg; ngaupLf. 
 
 
 
 
 
 
 
 
(b) Ez;khdp jpUFf;fzpr;rpapy; vt;tifahd g+r;rpa tOf;fs;     
 Vw;glyhk;?         
………………………………………………………………………………….…….…………………………………………

…………………………………………………………………………………………………….…………………………… 

(c) tpdh (b) .,y; Fwpg;gpl;l tOf;fis tupg;glj;Jld; ngaupl;Lf; 
 fhl;Lf.     
 
 
 
 
 
 
(d)   

 
 
 
 
  
 
 
 
 
Ez;khdpj; jpUFf; fzpr;rpnahd;wpd; gFjpia glk; fhl;LfpwJ. 
(mJ mstpilf;fika tiuag;gltpy;iy) 

1  ……………………………………………….  5  ……………………………………………….  

2 ……………………………………………….  6  ………………………………………………. 

3  ……………………………………………….  7  ………………………………………………. 

4  ……………………………………………….   
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1) rhjhuzkhf ,f;fUtp vj;jid cm  ,w;F Fiwthd J}uq;fis 
msf;fg; gad;gLj;jg;gLfpd;wJ? fhuzk; jUf.  

…………………………………………………………………..…………………………………………………………..…. 

………………………………………………………………….……………………..……....……………………..………. 

………………………………………………………………..……………………………….………………………..…..…. 

 ………………………………………………………………………………………………..………………………………. 

 ………………………………………………………………………….…………………….…………………………...…. 

 ………………………………………………………………………………………………..…………………………....…. 

2) A,B Ig; ngaupLf.  

………………………………………………………………………………….……………………………………………….         

………………………………………………………………………….………………………………………………….……  

……..……………………………………………………………………………………………………………………..……. 

3)  A ,d; cgNahfk; ahJ?  
……………………………………………….………………………………………………………………………….. 

4) tl;l mstpilapy; 50 gpupTfs; cs;sJ. mt; mstpil xU KOr;   
 Rw;iw epfo;j;Jk; NghJ gpujhd mstpilapy; 1 gpupT (0.5 mm) 
 efu;fpwJ. fUtpapd; ,opT vz;zpf;if ahJ?  
…………………………………………………………………..…………………………………………….……………… 

………………………………………………………………….………………………….…..…………….……………… 

………………………………………………………………..……………………………….…………….……….………. 

……………………………………………………………………………………………………………….……………….. 

……………………………………………………………………………………………………………….………………… 

……………………………………………………………………………………………………………….……………….. 

6. (a) glj;jpy; Fwpg;gpl;l gFjpfisg; ngaupLf. 

 

 

 
 
 
 
 
 
 
(b)  glj;jpy; Fwpg;gpl;l gFjpfspd; gad;ghLfis jUf. 
 

 
 
 
 
 

a  ……………………………………………….   

b  ……………………………………………….  

c  ……………………………………………….   

d  ……………………………………………….     e  ………………………………………………. 
  

f  ……………………………………………….      g  ……………………………………………….  

 

  a  ……………………………………………… b  ……………………………………………….  

c  ………………………………………………. d  ………………………………………………. 

e  ………………………………………………. f  ………………………………………………. 

g  ……………………………………………….   
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(c)  ,wg;gu; Foha; xd;wpd; tpl;lj;ij msg;gjw;F nghUj;jkhd     
 cgfuzk; ahJ?  

…………………………………………………………………………………..………………………….…………..….… 

(d) mstPl;L cgfuzq;fisr; rupahfg; guhkupg;gjd; mtrpaj;ij 
 tpsf;Ff.?  
……………………………………….…………………………..…………...…………..………………………………… 
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kj;jpakhfhzf; fy;tpj; jpizf;fsk;  
fz;b 

gapw;rp tpdhf;fs; (khjpupg;guPl;ir fl;likg;G) 2 
ghlk; : njhopEl;gtpaYf;fhd tpQ;Qhdk;    Neuk; : 1 kzp 30 epkplk; 
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       25 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
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Nju;r;rp 4 : fy xOq;fikg;igf; nfhz;l mq;fpfisj;  
     njhopDl;gj;jpw;fhfg; gad;gLj;Jthu;. 

Nju;r;rp kl;lk; 4.1: capu;fyq;fspd; mikg;igAk; njhopy;fisAk; 
      ,dq;fhz;ghu;. 

 
 

 
1.  fyk; vd;why; vd;d? 

…………………………..…………………………………………………………..….……………………….……………

………..………………………………………………….………………………..….………………..……….…………… 

……………….……………………..………………………………………………….………………………..….………… 

2. fy xOq;fikg;gb fyq;fspd; ,U gpupTfs; vit ? 
……………………………..……………………………………………………….…………………………………………

…..……………………………………………………….……………………………………………………………………. 

……………….……………………..………………………………………………….…..…………………………………. 

………………………………..……………………………………………………….………………………………………. 

……………….……………………..………………………………………………….……………………………………. 

3. NkNy (2) ,y; ePu; Fwpg;gpl;l fyg;gpupTfs; ,uz;Lf;Fk; ,ilapyhd 
Ntw;Wikfs;> xw;Wikfis jUf. 
 

 Ntw;Wikfs; 
 
……………………………………………… 

 
……………………………………………… 

 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
 

 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
……………………………………………… 
 

  xw;Wikfs; 
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………..……………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………….. 
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4. NkNy (2) ,y; ePu; Fwpg;gpl;l fyg;gpupTfSf;F cjhuzq;fs; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

5. gw;wPupah> gq;fR fyq;fSf;fpilNaahd NtWghLfis 
ml;ltizg;gLj;Jf. 

 
6.  jhtu> tpyq;Ff; fyq;fSf;fpilNaahd NtWghLfis 
ml;ltizg;gLj;Jf. 

 
 

gw;wPupahf; fyk; gq;fRf; fyk; 
.............................................................
......………………………………….………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
………………………………………………………..
…………………………………………………………
…………………………………………………………
…………………………………………………………. 
…………………………………………………………
………………………………………………………… 

...........................................................

..........………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
……………………………………………………… 
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
…………………………………………………….…
………………………………………………………
……………………………………………………… 
………………………………………………………
………………………………………………………. 

jhtuf; fyk; tpyq;Ff; fyk; 
...............................................................
......………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
…………………………………………………………… 

.........................................................

........………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
……………………………………………………… 
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7. jhtu ,ioa tiffs; vit ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
8. ePu; Fwpg;gpl;l ,ioa tiffspd; ,ay;Gfis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

9. jhtu clypy; gue;Jgl;Lf; fhzg;gLfpd;w epiyapioaq;fis 
tifg;gLj;Jf. 

……………………………………………………………………………………………………………………………….…

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………….………….…………. 

10. gpd;tUk; epiyapioaq;fis ,dq;fhz;f. 

 
(a)…………………………….. 

 
(b)……………..……………… 

 
(c)  …….………….…………… 

11. ePu; ,dq;fz;l epiyapioaq;fSf;fpilNaahd xw;Wik> 
Ntw;Wikfis ml;ltizg;gLj;Jf. 

 
       

………………………

…...…………………..

………...……………..

……………...………..

………………...……..

…………………........... 

……………………….

…...…………………..

……...………………...

............................................ 

……………………….

…...…………………..

………...……………..

……………...………..

…………………...…..

……………………….

..………………………

…...…………………..

……...………………..

…………...………….. 

……………………

……...……………

……………...……

…………………….

.……………………

…….............................

.……………………

……...……………..

…………...………..

…………………..... 
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12. gpd;tUk; ml;ltiziag; g+uzg;gLj;Jf. 

fy 

mikg;Gfs; 

mbg;gilahd njhopy;fs; 

KjYU 

nkd;rt;T 

 

 

 

…………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

fU 

 

…………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

mfKjYUr; 

rpWtiy 

(td;) 

 

…………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

mfKjYUr; 

rpWtiy 

(nkd;) 

 

…………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

,iwNghNrhk ; 

 

…………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..…………………………………………………… 
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,iokzp 

 

…………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

nfhy;fpAly; …………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

,iyNrhNrhk; …………………………………………………………..

…………………………………………………………

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 

FNshugpy; …………………………………………………………..

……………………………………………………..……

…..………………………………………………………

……..……………………………………………………

………..………………………………………………… 
 
 
 
 
 
1.  Ez;zq;fpfs; vd;why; vd;d? 
…………………………………………………………………..………………………………………………………………

………………………….……………………….……………………………………………………………………..………

……………………………………………………………………………….……………………….…………………………

……………………………..………………………………………………………………………………………………….. 

2. Ez;zq;fpfspd; vq;Fk; tpahgpj;Jf; fhzg;gLk; elj;ijf;F 
VJthaike;j fhuzpfs; ahit ? 

…………………………………………………………………..………………………………………………………………

………………………….……………………….……………………………………………………………………..………

……………………………………………………………………………….……………………………………………….. 

3. gpd;tUk; Ez;zq;fpfis ,dq;fz;L ngaupLf. 

      

   

…………………………………….             ……………………………             ……………………………………  

 

Nju;r;rp kl;lk; 4.2: njhopDl;g cw;gj;jpfspy; Kf;fpaj;Jtk;ngWk; 
      Ez;zq;fpspd; ,ay;Gfisg; gl;baw;gLj;Jthu;. 
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………………………….……                            …………………….…………          

 

 

 

 

 

…………………………   …………………………………… 

4. Ez;zq;fpfis xl;rprd; njhlu;ghff; fhl;Lk; ehl;lj;ij(Affinity) 
mbg;gilahff; nfhz;L tifg;gLj;Jf. 

…………………………………………………………….……..……………………………………………………………

…………………….……..………………………………………………………………………………..……………….…

…………………………………………………………………………………..……………….……………………………

…………………………………………….………………….…….…………………………………………………………

………..……………….……………………………………………………………………….………………….…………. 

5. NkNy Fwpg;gpl;l tiffs; xt;nthd;Wf;Fk; cjhuzq;fs; jUf. 

…………………………………………………………….……..………………………….……..…………….…………. 
………………………………………………………..……………….…………………….……..……………….………. 

…………………………………………………………………..……………….………….……..…………….…………. 

………………………………………………………………….………………….…………………………………………. 

…………………………………………………………………..……………….…………………………………………... 

………………………………………………………………….………………….…….……………………………….….. 

………………………………………………………………………………………………………………………………… 

6. Ez;zq;fpfspd; gy;NtW Nghriz Kiwfisf; fUj;jpy; nfhz;L 
gpd;tUk;; ml;ltiziag; G+uzg;gLj;Jf 

 
Nghriz Kiw rf;jp Kjy;  fhgd; Kjy;   cjhuzk; 

,urhadj; 
jw;Nghrzp 

   

,urhadg; 
gpwNghrzp 
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xspj; jw;Nghrzp    

xspg;gpwNghrzp    

7.  ituR xU Nehahf;fp Ez;zq;fp  $l;lk; MFk;. ituRf;fspd; 
 Kf;fpaj;Jtk; xd;W jUf.   
…………………………………………………………………..…………………….………………………………………

……………………….……..………………………………………………………………………………..……………….

……………………………………………………………………………………..……………….…………………………

……………………………………………….………………….……………………………………………………………. 

 

 
 
 
1. fdpg;nghUshf;fk; (Minaralization) vd;gij tiuaWf;f.  
…………………………………………………………….……..………………………………………………………….…

………………..……………….……………………………………………………………………………………..…………

…….………………………………………………………………………….………………….…………………………… 

2. vspa $l;nlU Kiwfis Fwpg;gpLf.  
…………………………………………………………….……..……………………………………………………………

…………………..……………….……………………………………………………………………………………..…… 

………….………………………………………………………………………….………………….…….…………………

………………………………………………..……………….………………………………………………………………

………….………………….…………………………………………………………………………………………………. 

3. capu;thA vdg;gLtJ ahJ ? 
…………………………………………………………………..……………….……………………………………………

…………………………….………………….…….…………………………………………………………………..………

……….………………………………………………………………………….………………….…….……………………

……………………………………………..……………….…………………………………………………………………

……….………………….……………………………………………………………………………………………………. 

4. capu;thAtpy; mlq;fpAs;s gpujhd thAf;fs; vit ? 
………………………………………………………………..……………….……………………………………………….

……………………….………………….…….…………………………………………………………………..……………

….…………………………………………………………………………………………………………………………….. 

5. fhw;wpd;wpa miwapDs;; epfo;fpd;w capu;; thAg;; gpwg;ghf;fj;jpd; 
NghJ eilngWk; ehd;F gbepiyfis fpukkhfj; jUf. 

…………………………………………………………………..……………….……………………………………………

…………………………….………………….…….…………………………………………………………………..………

……….………………………………………………………………………….………………….…….……………………

……………………………………………..……………….…………………………………………………………………

……….………………….……………………………………………………………………………………………………. 

6. capu;r; rpfpr;ir nrad;Kiw vd;gjhy; ePu; tpsq;fpf; nfhs;tJ ahJ? 
…………………………………………………………………..……………….……………………………………………

…………………………….………………….…….…………………………………………………………………..……. 

………………………………..…………..……………….………………………………………………………………….. 

Nju;r;rpkl;lk; 4.3: Ez;zq;fpfisj; njhopDl;g cw;gj;jpfSf;fhfg; 
     gad;gLj;Jk; NghJ jpwid tpUj;jpnra;J  
     nfhs;thu;. 
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7. capu;r; rpfpr;ir gad;gLj;jg;gLk; eilKiwr; re;ju;g;gq;fs; %d;W 
jUf.  

…………………………………………………………………..……………….……………………………………………

………………………….………………….…….…………………………………………………………………..…………

…….………………………………………………………………………….………………….…….………………………

…………………………………………..……………….……………………………………………………………………

……..……………….…………………..……………….…………………………………………………………………… 

8. capupar; rpfpr;irapd;NghJ khRf;fis ePf;ff; $ba top Kiwfs; 
,uz;L jUf. 

…………………………………………………………………..……………….……………………………………………

…………………………….………………….…….…………………………………………………………………..………

……….………………………………………………………………………….………………….…….……………………

……………………………………………..……………….…………………………………………………………………

………..……………….…………………………………………………………………………….………………….……. 
9. gpd;tUk; njhopDl;g cw;gj;jpfSf;F gad;gLk; Ez;zq;fpfisj; 
jUf. 

 cw;gj;jp nrad;Kiwfs; gad;gLk; Ez;zq;fpfs; 

1 ghiy ciwa itj;jy;  

2 Nahfl; cw;gj;jp  

3 ntJg;gff; ifj;njhopy;  

4 kJrhu cw;gj;jp  

5 tpdhfpup cw;gj;jp  

6 FSw;whkpf;fkpyk; 
kw;Wk; iyrPd; cw;gj;jp 

 

10. tpdhfpup cw;gj;jpf;fhd gbKiwfis epge;jidfSld; jUf. 
…………………………………………………………………..……………….……………………………………………

…………………………….………………….…….…………………………………………………………………..………

……….………………………………………………………………………….………………….…….……………………

……………………………………………..……………….…………………………………………………………………

………..……………….………………………………………………………………………….………………….………. 

………………………………………………………………….………………….………………………………………..… 
11. RitA+l;bahfg; gad;gLk; FSw;whkpf;ffkpyj;jpd; ngWjp vJ ?;  
…………………………………………………………………..……………….……………………………………………

………………..………………………………………………………………………………………………………………. 
12. czT kpif epug;gpfis cw;gj;jp nra;tjw;fhf Ez;zq;fpfs; 

gad;gLj;jg;gLfpd;wikf;fhd fhuzpfis Kd;itf;f. 
…………………………………………………………………..……………….…………………………………………..…

…………………………….………………….…….…………………………………………………………………..…...… 

………….………………………………………………………………………….………………….…….………….……… 

…………………………………………………..……………….……………………………………………………………

…………..……………….………………………………………………………………………….………………….……. 
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13. nehjpaq;fs;> XNkhd;fs;> Ez;Zapu;f; nfhy;ypfis cw;gj;jp  
 nra;tjw;fhf Ez;zq;fpfs; gad;gLj;jg;gLfpd;wikia 
 mbg;gilahff; nfhz;L gpd;tUk; ml;ltiziag;  G+u;j;jp nra;f. 

 
nehjpak;             gw;wPupah/gq;fR 
mikNyR  
 

 

nrYNyR  
 

 

,d;ntl;NlR  
 

 

,iyg;NgR   

Guj;jpNaR   

,d;Rypd;  

Ez;Zapu;f; nfhy;ypfs;              gw;wPupah/gq;fR 

ngdprpypd;  
 

 

];nuhg;Nuhikrpd;   

nuw;whirf;fpspd;  

 
 
 
 

1. jhtu ,uhr;rpaj;jpYs;s jhtuq;fspd; ,U gpupTfs; vit? 
.……………………………………………………………..……………….………………………………………………..  

………………………………………….……………………..………………….………………………………………….. 

………………………………………………………..…………..……………….…………………………………………. 

2. Nkw;Fwpg;gpl;l ,U gpupTfSf;Fk; xt;nthU cjhuzk; jUf. 
…………………………………………………………………..……………….……………………………………………

…………………………….………………….…….…………………………………………………………………..……. 

3. Nkw;Fwpg;gpl;l ,U gpupTfSf;Fk; ,ilapyhd cUttpay; 
 NtWghLfis ml;ltizg;gLj;Jf. 

 
…………………………………………………………. 

 
…………………………………………………………. 

.............................................................

........…………………………………………………
…………………………………………………………
…………………………………………………………
………………………………………………………… 
…………………………………………………………
…………………………………………………………
…………………………………………………………
………………………………………………………… 

.............................................................

........…………………………………………………
…………………………………………………………
…………………………………………………………
………………………………………………………… 
…………………………………………………………
…………………………………………………………
…………………………………………………………
………………………………………………………… 

  Nju;r;rp kl;lk; 4.4 : jhtu ,iy> jz;L> Ntu; Mfpatw;wpd; fl;likg;G>                
        njhopy;fs; nghUshjhu Kf;fpaj;Jtj;Jtk;  
        Mfpatw;iw ,dq;fhz;ghu;. 
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4. Nkw;Fwpg;gpl;l ,U gpupTfspd; jhtu ,iyfSf;F ,ilapyhd 
 FWf;F ntl;LKf mikg;gigf; fUj;jpw; nfhz;L mtw;wpd; 
 NtWghLfis ml;ltizg;gLj;Jf. 

 
……………………………....jhtu ,iy 

 
………………………………….. jhtu ,iy 

1.  

2.  

3  

 
5. jhtu ,iyfspd; gFjpfisAk;> njhopy;fisAk; ml;ltizg;gLj;Jf. 

,iyfspd; gFjpfs; njhopy;fs; 

  

  

  

  

  

  

  

  

  

  

 
6. ,Utpj;jpiyapj; jhtuq;fspy; xspj;njhFg;G epfOk; Kjd;ikahd 
 ,uz;L ,ioaq;fis Fwpg;gpl;L> mtw;wpd; mikg;G uPjpahd 
 NtWghLfis ml;ltizg;gLj;Jf. 
 
1 ………………………………………………………. 

 

2  ……………………………….……………………… 
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1...………………………………………….……. 

 
2.………………………………………………….. 

1.  

2.  

3  

4  

 
7. xspj;njhFg;G vd;why; vd;d ?  
………………………………………………..…………………………………………………………………………………

…………..…………………..…………………………………………………………………………..…………………..…

………………………………………………………………………..…………………..………………….………………… 

………………………………………………………………………………………………………………………………… 

8. xspj;njhFg;Gf;Fupa rkd;gLj;jpa ,urhadr; rkd;ghl;ilj; jUf. 
…………………………..…………………..…………………..………………..……………………………………………

………..…………………..……………………………………………………..…………………..………………………… 

9. #upa rf;jpiag; gjpf;Fk; jd;ikAs;s gr;iraTUkzpfspy; 
 mlq;fpAs;s xspj;njhFg;G epwg;nghUl;fs; vit?  
………………………..…………………..…………………..…………………...…………………...…………….. 

………………………………………………..…………………..…………………………………...………………. 

……………………………………………..…………………..……………………………………...……………….. 

10. jhtu ,iyfspd; nghUshjhu Kf;fpaj;Jtj;ij tpsf;Ff.            
…………………………………………..…………………..…………………...……………………...…………….. 

………………………………………..……..…………………..………………………………………...…………… 

……………………………………………..…………………..…………………………………………...…………… 

……………………………………………..…………………..…………………………………………...…………… 

…………………………………………..…………………..…………………...………………………...…………… 

11. glj;jpy; fhl;lg;gl;Ls;s jhtuj; jz;Lfis ,dq;fz;L vOJf.  
 
 
 

 
  

 
  

     ………………………………………….  ………………………………………. 
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12. Nkw;Fwpg;gpl;l jz;LfSf;F ,ilapyhd NtWghLfis 
 ml;ltizg;gLj;Jf. 

 
……………………………...jhtuj; jz;L 

 
…………………………….. jhtuj; jz;L 

  

  

  

  

  

  

  

  

 
13. ,Utpj;jpiyapj; jhtuj; jz;bd; gpujhd ,ioaq;fisAk; mtw;wpd; 
 njhopy;fisAk; ml;ltiag;gLj;Jf. 

 
gpujhd ,ioaq;fs; 

 
njhopy;fs; 

  

  

  

  

  

  

  

  

  

  

 
14. Jiztsu;r;rp vd;why; vd;d ? 
…………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………… 
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15. Jiztsu;r;rpf;F fhuzkhd gpujhdkhd ,uz;L ,ioaq;fs; vit? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………..……………………………………………………………………….. 

16. Nkw;Fwpg;gpl;l ,ioaq;fis tpsf;Ff. 
………………………………………………………………………..…………….………………………………………...

………………………………………………………………………………………………………………………………..…

……………………………………………………………………………………………………………………………..…… 

…………………………………………………………………………………………..…………………………….………. 

………………………………………………………………………..…………….………………………………………..…

…………………………………………………………………………………………………………..………………………

…………………………………………………………………………………………………………………..…………….. 

…………………………………………………………………………………………..….………………….………………

……………………………………..…………….……………………………………………………………….……………

…………………………………………………………………………………………………………………….……………

…………………………………………………………………………..……………………………………………………. 

…………………………………………………………………………………………..……………………………………. 
17. cz;kuituk;> nkd;ituk; Mfpad gw;wpr; RUf;fkhf tpgupf;f. 
 
cz;kuituk;: …………………………………………………….…………….………………………….. 

……………………………………………………….…………….……………………..……………………………………

…………………….…………….……………………..………………………………………………………….……………

.……………………..………………………………………………………….…………….……………………..…………

……………………………………………….…………….……………………..……………………………………………

…………….…………….……………………..……………………………………………………………………….. 

nkd;;kuituk;: …………………………………………………….…………….………..……….……….. 

……………………………………………………….…………….……………………..……………………………………

…………………….…………….……………………..………………………………………………………….……………

.……………………..………….……………………..………………………………………………………….…………… 

……………………………………………………….…………….……………………..……………………………………

…………………….…………….……………………..………………………………………………………….……………

.……………………..………………………………………………………….…………….……………………..….. 

18. jhtuj; jz;L gy;N;tW nghUshjhug; gad;fSf;fhfg;; 
 gad;gLj;jg;gLk; re;ju;g;gq;fisj; jUf. 
…………………………………………………………………………………..………………………………………………

………………………………………………..…………………………………………………………………………………

………..……………………………………………………………………………………………..…………………………

…………………………………………………………………..………………………………………………………………

……………………………..………………………………………………………………………………………………..…

………………………………………………………………………………………..…………………………………………

…………………………………………………..………………………………………………………………………………

……………..……………………………………………………………………………………………………………. 

19. xOq;F tpyfpa tsu;r;rp (nomalous growth) vd;gij tpsf;Ff 

……………………………………………………………………………………………………………………………..……

……………………………………………………..……………………………………………………………………………
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……………..……………………………………………………………………………………………..…………….………

………………………………………………………………………..………………………………..………………………

……………………………………………………………………………..……………………………………………………

………………………………………..………………………………..………………………………………………...…… 

20. xU tpj;jpiyapj; jhtuq;fspy; fhzg;gLk; xOq;F tpyfpa tsu;r;rp 
jhtuq;fspy; gpujhdkhf vg;gFjpfspy; fhzg;gLk; ?  

……………………………………………………………………………………………………………………………..…

………………………………………………………..………………………………………………………………………

…………………..……………………………………………………………………………………………..…………….

………………………………………………………………………………..………………………………..…………… 
21. jhtu Ntu;fspd; mbg;gil ,ioaq;fs; vit ? 
…………………………………………………………………………………………………………………………………

…………………………………………………..………………………………………………………………………………

…………..……………………………………………………………………………………………..………………………

………………………………………………………………………………………………………………………………… 

22. ,Utpj;jpiyap kw;Wk; xUtpj;jpiyapj; jhtu Ntu;fspd; mbg;gil 
 ,ioaq;fspy; fdpAg;Gf;fisAk;> ePiuAk; tpidj;jpwdhf 
 mfj;jJwpQ;Rk; njhopiy epfo;j;Jk; ,ioaj;jpd; gFjp vJ ? 
…………………………………………………………………………………………………………………………………

……………………………………………………..………..………………………………………………………………  

23.  xU jhtuj;jpy; Ntu;j; njhFjp ed;F tpUj;jpaile;Js;sikf;fhd 
  fhuzk; ahJ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

24. Ntupd; nghUshjhu Kf;fpaj;Jtj;ij gl;bay;gLj;Jf. 
…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………. 
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1. Kjdpiy kw;W;k; ,uz;lhk;; epiyf; fhLfSf;fpilapyhd 
 NtWghLfis ml;ltizg;gLj;Jf. 

2. gpujhd tdtiffisj; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

3. ePu Fwpg;gpl;l gpujhd tdtiffisf;F cjhuzq;fs; jUf 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
4. ePu; Fwpg;gpl;l xt;nthU gpujhd tdtiffSf;Fk; mbg;gilahd 
 mikg;G rhu;e;j ,ay;Gfs; %d;W tPjk; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………............................................................ 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………........................……………………………………

………………………………………………………………………………………………………………………………..…

………………………………………………………………………………………………………………………………..… 

 
Kjdpiyf; fhLfs; 

 
,uz;lhk;epiyf; fhLfs; 

...............................................................

................…………………………………………… 
……………………………………………………………
……………………………………………………………
…………………………………………………………… 
……………………………………………………………
……………………………………………………………
………………………………………………………… 
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
……………………………………………………………
…………………………………………………………… 

.............................................................

........…………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
…………………………………………………………
……………………………………………………….. 

Nj.kl;lk; 4.5: ,aw;iff; fhLfspd; mikg;ig tprhuiz  
      nra;J Ngz;jF epiyapy; ifj;njhopy;fSf;fhfg; 
  gad;gLj;Jk;  jpwd;fis tpUj;jp nra;J nfhs;thu;. 
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5. fhLfspd; Kf;fpaj;Jtj;Jtq;fs; Ie;J jUf.. 
………………………………………………………………………………………………………………………..…………

…………………………………………………………………………………………………………………………..………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………..… 

………………………………………………………………………………………………………………………..…………

………………………………………………………………………………………………………………………………..…

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………………………

……………………………………………………………………………….………………………………………………… 

6. vkJ ehl;L tsu;g;Gf; fhLfspy; ngUksT igdR ,dq;fNs 
 tsu;f;fg;gLfpd;wd. ,jw;fhd fhuzq;fisj; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………….....………………………………………

……………………..……………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………..…… 

7. igdRj; jhtuq;fspypUe;J ngwj;jf;f nghUshjhug; gad;fis   
 gl;baypLf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

8. igdRj; jhtuq;fs; nfhz;Ls;s gpujp$yq;fs; ahit ?. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

9. “,aw;iff; fhLfis mit ,Uf;Fk; epiyapy; NgzpathW 
 mtw;wpypUe;J  mupkuq;fs; ngWtjw;Fg; gjpyhfr; nraw;ifahff; 
 fhLfis tsu;j;J  mupkuq;fis ngWjy; ngupJk; mD$ykhdJ” 

 ,f;$w;iw tpsf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………...….……………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………...………… 

 

 

 



       43 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

10. tsug;Gf; fhLfspy; gutyhfg; gad;gLj;Jk; jhtuq;fspw;fhd 
 cjhuzq;fs; jUf. 
…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………….............................. 

11. tsug;Gf; fhLfspy; gutyhfg; gad;gLj;jg;gLk;; ,j;jhtuq;fs; vkJ 
ehl;Lj; jhtuq;fs; my;yhj NghjpYk; mit mt;thW 
tsuf;fg;gLtjd; Nehf;fk; ahJ? 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………..........…………………………………………………………

……………………………………………………………………………………………………………………………. 

12. ,yq;ifapy; fhzg;gLk; ntt;NtW fhL tsu;g;G gpuNjrq;fisAk;> 
 mjpy;; gutyhfg; gad;gLj;Jk; jhtuq;fisAk; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
13. “Njf;F kuq;fis tsu;g;gJ nghUshjhu uPjpapy; mD$ykhdJ”  
 ,jw;fhd fhuzq;fs; ,uz;L jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

14. fhLfisg; ghJfhf;Fk;; cgha Kiwfis jUf. 
……………………………………………………………………………………………………………….…………………

…………………………………………………………………………………………………………………………..………

……………………………………………………………………………………………………………………….…………

………………………………………………………………………………………………………………………..………… 

……………………………………………………………………………………………………………………….…………

………………………………………………………………………………………………………………………..………… 

 

 

 

 

 

 

 



       44 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

 

 

 

1. xNu jlitapy; ngUe;njhifahd jhtuq;fis cw;gj;jp  nra;af; 
 $ba ,dg;ngUf;f Kiw xd;W jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………….. 

2. ,ioatsu;g;G vdg;gLtJ ahJ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………….……………………………

…………………………………………………………………………………………………………………………………. 

3. ,ioatsu;g;Gf;nfdg; gad;gLj;jg;gLk; mbg;gil ,ioa tiffis 
 Fwpg;gpLf. 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………..…

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………….… 

4. %yj;jhtuk; vd;why; vd;d ? 
……………………………………………………………………………………………….…………………………………

………………………………………………………………………………………………………………………………..…

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

5. %Lgil vd;why; vd;d?  
……………………………………………………………………………………….…………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………. 

6. %Lgilapy; Ntu;fs;> mq;Fuq;fs; Njhd;Wtij vt;thW J}z;lyhk;? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

7. tsu;g;g+lfj;ijj; jahupf;fj; Njitahd nghUl;fis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………..…. 

……………………………………………………………………………………………………………………………..…. 

8. ,ioa tsu;g;gpd; Kf;fpaj;Jtq;fisf; Fwpg;gpLf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

Nj.kl;lk; 4.6 : jhtuq;fis ,dg;ngUf;Fk; tpidjpwd;kpf;f  
 xU Kiwahf ,ioa tsu;g;ig ,dq;fhz;ghu;. 
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…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………... 

………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………..

………………………………………………………………………………………………………………………………….. 

9. ,ioa tsu;g;gpy; irw;NwhifdpDk;> xl;rpDk; vt;thW gq;fspg;Gr; 
 nra;fpd;wd ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

10. tpj;J Kisj;jy; %yk; fpilf;Fk;  jhtuq;fSf;Fk; ,ioa 
 tsug;gpd; %yk; fpilf;Fk; jhtuq;fSf;Fk; ,ilapyhd 
 NtWghLfis ml;ltizg;gLj;Jf. 

 
11. jhtu xl;L KiwfSld; xg;gpLifapy; ,ioa tsug;gpd; %yk; 
 fpilf;Fk; gad;fs; ahJ?  
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

 
tpj;J Kisj;jy; %yk; fpilf;Fk;  

jhtuq;fs; 

 
,ioa tsug;gpd; %yk; 
fpilf;Fk; jhtuq;fs; 

.....................................................................

......……………………………………………………………
…………………………………………………………………
………….……………………………………………………
…………………………………………………………………
…………………..……………………………………………
…………………………………………………………………
………………………….……………………………………
…………………………………………………………………
…………………………………………………………………
…………………………………………………………………
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
……………………………………………………………….. 
…………………………………………………………………
…………………………………………………………………
…………………………………………………………………
………………………………………………………………… 

.........................................................

.........................................................

....…………………………………………………
…….………………………………………………
……….……………………………………………
………………………………………………………
………………………………………………………
………….…………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
………………………………………………………
……………………………………………………… 
…………………………………………………….. 
…………………………………………………….. 
………………………………………………………
………………………………………………………
………………………………………………………
…………………………………………………….. 
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1. Ks;se;jz;Lspfs;. Ks;se;jz;bypfs; vd;gtw;iw tpsfFf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

2. Ks;se;jz;Lspfs;. Ks;se;jz;bypfs; vd;gtw;Wf;F cjhuzq;fs; 
 jUf. 
........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................ 

3.  
 
 
 
 
 
 
 
 
 
 
(i) Njdpapd; glj;jpy; Fwpg;gpl;l gFjpfis ,dq;fz;L vOJf. 
 
 
 
 
 
 
 
 
 
 
(ii) X,Y ,Z  gFjpfis ,dq;fhz;f 
 
X  ……………………………………………….  Y ………………………………………………. 

 

Z  ……………………………………………….    

Nju;r;rp kl;lk; 4.7 : nghUshjhug; ngWkjp nfhz;l   
   Kf;fpaj;JtKs;s Ks;se;jz;bypf;  
   fzj;Jf;Fupa mq;fpfis ,dq;fhz;ghu;. 
 

 
 

 

A  ……………………………………………….     F ………………………………………………. 

B  ……………………………………………….     G  ………………………………………………. 

C  ……………………………………………….     H  ………………………………………………. 

D  ……………………………………………….     I  ………………………………………………. 

E  ……………………………………………….     J  ………………………………………………. 
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(iii)  Njdpy; fhzg;gLk; gjhu;j;jq;fisAk;>fhzg;gLk; rjtPjq;fisAk; 
  Fwpg;gpLf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

(iv)  Njdpd; Kf;fpaj;Jtj;Jtj;ij tpgupf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………. 

(v) Njd; nkOfpd; gad;ghLfis Ie;J jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

4.  
 
 
 
 
 
 
 
 
 
 
(i) ,whypd; glj;jpy; Fwpg;gpl;l gFjpfis ,dq;fz;L vOJf. 
 
 
 
 
 
 
 
(ii)  ,whypd; nghUshjhu Kf;fpaj;Jtq;fs; Ie;J jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

A  ……………………………………………….     E  ……………………………………………….  

B  ……………………………………………….     F  ………………………………………………. 

C  ……………………………………………….     G  ………………………………………………. 

D  ……………………………………………….         H  ………………………………………………. 
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…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
(i)  frpapioa kPd;fs;> vd;G kPd;fs; vd;gtw;Wf;F cjhuzq;fs; je;J 
  tpsf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

(iii)  vd;G kPd;fsJk; frpapioa kPd;fspdJk; nghUshjhu     
  Kf;fpaj;Jtj;ij jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

5. Nfhop tsu;g;gpd; nghUshjhu Kf;fpaj;Jtj;ij jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

6. Kiya+l;bfspd; nghUshjhu Kf;fpaj;Jtq;fis tpsf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
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1. tpir vd;gij tiuaWf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

2. “tpir xU fhtpf;fzpak;“ vd;gjpypUe;J ePu; tpsq;FtJ ahJ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

3. tpiria msf;Fk; ru;tNjr myF ahJ? 
………………………………………………………………………………………………….………………………………

…………………………………………………………………………………………………………………………….. 

4. ,af;fk; njhlu;ghf epA+w;wdpd; KjyhtJ tpjpia jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………….…………………………………………………………………………………… 
5. gpd;tUk; tpiria xd;Wf;nfhd;W nrt;tdhd jpirfspd; topNa 
 gpupf;f. 

Nju;r;rp 5.0: tpir kw;Wk; mjd; tpisTfs; njhlu;ghd mwpit 
  ehshe;j tho;f;ifj; NjitfSf;Nfw;gg;   
  gad;gLj;Jthu;. 
Nj.k. 5.1: tpirapd; jd;ikiaAk; mjd; jhf;fq;fisAk; ,af;fk; 
    njhlu;ghd epa+w;wdpd; tpjpfs; %yk; tptupg;ghu;. 
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6. ce;jk; vd;gij tiuaWf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

7. ce;jj;jpd; myF ahJ? 
………………………………………………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………. 

8. epA+w;wdpd; ,uz;lhk; tpjpia jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

9. F = ma rkd;ghl;ilg; ngWf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

10. ‘epA+w;wd;’ vd;gij tiuaWf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………….………… 

11. (i)  5kg jpzptpd; kPJ 10ms-2 Mu;KLfiy Vw;gL;j;Jtjw;Fj;  
   Njitahd tpiriaf; fzpf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………… 
 (ii) 25kg jpzptpw;F kPJ 30ms-2 Mu;KLfiy Vw;gL;j;Jtjw;Fj;  
  Njitahd tpiriaf; fzpf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

 (iii) 12kg jpzptpd; kPJ mJ ,aq;Fk; topNa 20N tpir   
  gpuNahfpf;fg;gbd; mJ ngw;Wf; nfhs;Sk; Mu;KLfy; ahJ ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

12. epA+w;wdpd; %d;whtJ tpjpia Kd;itf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 
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13. nghUnshd;wpd; epiw vd;gjhy; ePu; ahJ tpsq;FtPu;? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

14. <u;it ikak; vd;gJ vd;d? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………….………… 

15. rPuhd Nfhy;> rPuhd tl;lj;jl;L> rPuhd tisak; Mfpatw;wpd; <u;it 
   ikaj;ij mtw;wpd; tupg;glj;jpy; Fwpj;Jf; fhl;Lf. 
 
 
 
 
 
 
 
16. “jhNd nrg;gkhFk; tpirffs;” ; vd;why; vd;d? cjhuzq;fs; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………….………………… 

17.  cuha;T tpir vdg;gLtJ ahJ ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………….………… 

18. epiyapay; cuha;T> vy;iy cuha;T kw;Wk; ,af;f cuha;T 
 tpirfis tpgupf;f. 
epiyapay; cuha;T tpir: 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………. 

vy;iy cuha;T tpir: 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

,af;f cuha;T tpir: 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
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19. Nkw;Fwpg;gpl;l cuha;T tpirfs; njhopw;gLk; tpjj;ij tiuG %yk; 
 fhl;Lf. 
 
 
 
 
 
 
 
 
 
 
 
 
20. cuha;T kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

21. cuha;Tf;Fzj;ij tiuaWf;f. 
…………………………………………………………………………………………………………..………………………

………………………………………………………………………………………………………………………………..…

…………………………………………………………………………………………………………………………..………

………………………………………………………………………………………………………………………………… 

22. 12kg  jpzpTila xU Fw;wp 0.28 cuha;Tf;Fzfk; cila xU 
 fulhd fpil Nkw;gug;gpd; topNa 4kg vd;Dk; tpirapdhy; 
 cWjpahf ,af;fj;jpirapd; topNa ,Of;fg;gLfpd;wJ. Fw;wpf;Fk;> 
 Nkw;gug;gpw;Fk; ,ilapyhd cuha;T tpiriaf; fzpf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
 
 
1. tpisAs; tpir vd;why; vd;d ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

2. P,Q vDk; ,U tpirfs; xNu jpirapy; njhopw;gLk; NghJ 
tpirfspuz;bdJ tpisAspd; gUkd; R ,idAk; jpiriaAk; 
fhz;f. 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

Nj.k.: 5:2 tpirj; njhFjpnahd;wpd; tpisAis EZfp Muha;thu;. 
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3. P,Q vDk; ,U tpirfs; vjpu;j; jpirfspy; njhopw;gLk; NghJ 
tpirfspuz;bdJ tpisAspd; gUkd; R ,idAk; jpiriaAk; 
fhz;f. 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

4. ahNjDk; Gs;spapy; njhopw;gLk; rha;thd ,uz;L tpirfspd; 
 tpisAisf; fhz;gjw;fhf> tpirapizfuj; Njw;wj;ij $Wf. 
………………………………………………………………………………………………………………………….………

………………………………………………………………………………………………………………………….………

………………………………………………………………………………………………………………………….………

………………………………………………………………………………………………………………………….………

………………………………………………………………………………………………………………………….………

………………………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………………..……  

 
5. 
 
 
 
 
 
 
 
Nkw;gb glj;Jf;fika xd;Wf;nfhd;W Ɵ Nfhzj;jpy; rha;thfj; 
njhopw;gLk;  P, Q Mfpa ,uz;L tpirfspd; tpisAs; R vdpd;>  

(i) R ,dJ gUkidf; fhz;gjw;fhf xU Nfhitia jUf. 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

(ii) tpisAs; tpirapd; jpiriaf; fhz;gjw;fhd Nfhitiaj; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

(iii) ƟMdJ nrq;Nfhzk;> $u;q;Nfhzk;> tpupNfhzk; Mfpa 
 re;ju;g;gq;fSf;fhf tpisAs;> tpisAspd; jpirf;fhd Nfhitfis 
 ca;j;jwpf. 
ƟMdJ nrq;Nfhzk; Mapd; 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

ƟMdJ $u;q;Nfhzk; Mapd; 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

ƟMdJ  tpupNfhzk; Mapd; 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 



       58 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

 

 
1. tpirnahd;wpd; jpUg;gj;ij tiuaWf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

2. tpirnahd;wpd;; jpUg;gj;jpd; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis 
 jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
3. gpd;tUk; re;ju;g;gq;fspy; tpir F ,d; jpUg;gj;ijf; fzpf;f. 

 
 
 
 
 
 
 
 

(i) ……………………………................ (ii) ……………………………………………….. 

 
4. ahNjDk; khwhj; jpUg;gj;Jf;fhfr; nrq;Fj;Jj; J}uj;ij mjpfupj;J> 
gpuNahfpf;Fk; tpiriaf; Fiwj;Jf; nfhs;Sk; eilKiw 
re;ju;g;gq;fs; rpytw;iw jUf. 

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………… 

5. 50N tpirapd; jhf;ff; Nfhl;Lf;F O vDk; Gs;spapypUe;J nrq;Fj;Jj; 
 J}uk; 2m MFk;. O gw;wp 50N tpirapdhy; Vw;gLj;jg;gLk; 
 jpUg;gj;ijf; fzpf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

6. tpirapiz vd;why; vd;d ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………… 

Nj.k. :  5.3 tpirnahd;wpd; Row;rp tpisitf; fzpag;gLj;Jthu;. 
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7. tpirapidnahd;wpd; jpUg;gj;ij tiuaWf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

8. gpd;tUk; re;ju;g;gj;jpy; tpirapidnahd;wpd; jpUg;gj;ijf; fzpf;f. 
 
 
 
 
 
 
 
 

…………………………………………………..…..  

9. tpirapidnahd;wpd; jpUg;gkhdJ jpUg;gKWk; Gs;spapy; 
 jq;fpAs;sjh? 
…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

10. ,iznahd;wpd; jpUg;gj;Jf;Fupa njhlu;ig jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

11. Ntiyr; #onyhd;wpy; tpirapizfs; njhopw;gLk; 
 re;ju;g;gq;fis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

12. nghUnshd;wpd; kPJ xd;Wf;nfhd;W rkdhdJk; vjpuhdJkhd ,U 
 tpirfs; jhf;Ffpd;wd. xU tpirapd; gUkd; 25N MtJld;> 
 tpirfSf;fpilg;gl;l J}uk; 20cm MFk;. ,t;tpU tpirfs; %yk; 
 Njhd;Wk; tpirapizapd; jpUg;gj;ijf; fhz;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………… 
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1. nghUs; xd;W rkdpiyapy; cs;sJ vd vt;thW mwptPu; ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

2. xU nghUs; rkdpiyapy; ,Uf;f Njitahd epge;jidfis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

3. Gs;spnahd;wpy; njhopw;gLk; tpirfspd;fPo;> nghUnshd;W rkepiy 
 miltjw;fhd mbg;gilahd Njit ahJ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………… 
4. tpiwj;j nghUs; vd;why; vd;d ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

5. xU nghUspy; ,uz;L tpirfs; jhf;fp> mg;nghUs; rkdpiyapy; 
 ,Uf;f Njitahd epge;jidfis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

6. xUjstpirfs; %d;wpd;fPo; ahnjDk; Gs;spg;nghUshdJ rkepiyapy; 
 fhzg;gl Njitahd epge;jidfis Kd;itf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

 

 

Nju;r;rp kl;lk; 5.4 tpirj;njhFjpnahd;wpd; rkepiy gw;wpg;  
      gFg;gha;T nra;thu; 
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Nju;r;rp 6.0   Ntiy> rf;jp> tY Mfpad njhlu;ghd mwpit 
eilKiwj; NjitfSf;nfdg; ngUj;jkhdthW 
gad;gLj;Jthu; 

Nju;r;rp kl;lk; 6.1 Ntiy> rf;jp> tY Mfpad njhlu;ghd mwpit 
     eilKiwj; NjitfSf;nfdg; nghUj;jkhdthW 
     gad;gLj;Jthu;. 

 
 

7. xUjs tpirfs; %d;wpd; fPo;> tpiwe;j nghUnshd;W rkepiyapy; 
 ,Uf;f Njitahd epge;jidfs; ahJ? 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

8. jpUg;gf; Nfhl;ghL vd;gij tpsf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………… 

9. cUtpy; fhl;lg;gl;lthW AB vDk;rPuhd Nfhy; fpilahf ,U 
,iofspdhy; A,B vDk; me;jq;fspy; fl;b njhq;ftplg;gl;L;sJ. nghUd; 
rkepiyapy; fhzg;gLkhapd; A,B mfpatw;wpy; ,ioapd; ,Oitfs; T1, 

T2 vd;gtw;iwf; fhz;f. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
1. md;whl tho;tpy; tpiriag; gpuNahfpj;J ntt;NtW Ntiyfisr; 
 nra;Ak; re;ju;g;gq;fs; rpytw;iwj; jUf. 
…………………………………………………………………………………………………………………………………

……………………………………………….…………………………………………………………………………………

……….……………………………………………………………………………………..……………………………. 

2. Ntiy jq;fpAs;s fhuzpfs; vit? 
…………………………………………………………………………………………………………………………………

……………………………………………….…………………………………………………………………………………

……………….…………………………….………………………………………………………………………………… 

3. Ntiy vd;gij tiuaWf;f 
…………………………………………………………………………………..………………………………………………

……………………………………………..……………………………………………………………………………………

………...……………………………………………………………………………………………...………………………

………………………………………………………………………………………………………….………………………

………………………………………………………………………………….…………………………………………… 

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……………………………………………………………………

……… 
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4.  Ntiyiaf; fzpg;gjw;fhd xU rkd;ghl;il Kd;itf;f. 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………….

…………….….…………………………….………………………………………………………………………………… 

5.  Ntiyapd; epak myF ahJ?  
………………………………………………………………………………………………………………………………… 

6.  

(i) NkYs;s glj;jpy; nghUspd; ,af;fj;jpw;Fj; JizahFk;  
  tpiria fzpf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………….…………………………………………… 

(ii)  nra;ag;gLk; Ntiyiaf; fzpf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………….……………………………………………………………………………… 

7.  rf;jp vd;gij tiuaWf;f. 
…………………………………………………………………………..………………………………………………………

………………………………………..…………………………………………………………………………………………

……………………………………….……………………………………………………………………………………    
8.  rf;jpia msf;Fk; ru;tNjr myF ahJ? 
…………………………………………………………………………………………………………………………….   

……………………………………………………………………………………………………………………………. 

9.  mfpyj;jpy; fhzg;gLk; rf;jp tbtq;fisj; jUf.  
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………….………

………………………………………………………………………………..………………………………………….. 

10. nghwpKiwr; rf;jp vd;why; vd;d ?  
........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................ 
11. ,af;fr; rf;jpia tiuaWf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
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12. ,af;fr; rf;jpf;fhd cjhuzq;fs; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………..……………………….………………………………

…………………………………………….………………………………………………………………………………….. 

13. ,af;fr; rf;jpapy; nry;thf;F nrYj;Jk; fhuzpfis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 

14. ,af;fr; rf;jpia fzpg;gjw;fhd rkd;ghl;il Kd;itf;f.  
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

15. <u;it mOj;jr;rf;jp vd;gij tiuaWf;Ff.  
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………. 

16. <u;it mOj;jr;rf;jpf;fhd cjhuzq;fs; jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….………………… 

17.  <u;it mOj;jr; rf;jpapy; nry;thf;F nrYj;Jk; fhuzpfis jUf. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………….. 

18. <u;it mOj;jr;rf;jpia fzpg;gjw;fhd rkd;ghl;il Kd;itf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………….……………………………………………………………………………… 
19. rf;jp fhg;Gf; Nfhl;ghl;il Kd; itf;f.   
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….………………… 

20.  tY vd;gij tiuaWf;Ff. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………….………………… 

21.  tY jq;fpAs;s fhuzpfisj; jUf. 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………… 
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22.  tYit fzpg;gjw;fhd xU rkd;ghl;il Kd;itf;f. 
………………………………………………..…………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………………………….………………………………………………………………………………… 

23. tYit msf;Fk; ru;tNjr myF ahJ? 
……………………….………………………………………………………………………………….……………………… 
24. cau; tYit msg;gjw;F nghUj;jkhd myFfs; vit?  
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………….……………………….………………………………………………………………………………… 

25. 'nga;g;G Ntiy"> ';gag;G Ntiy" vDk; gjq;fis tpsf;Ff.  
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………….……………………………… 

26. nghwpfspd; nga;g;G Ntiyia tpl gag;G Ntiy  
 Fiwtilfpd;wikf;fhd fhuzq;fis tpsf;Ff. 
…………………………………………………………………..………………………………………………………………

………………………….……………………….……………………………………………………………………..………

……………………………………………………………………………….……………………….…………………………

……………………………………..………………………………………………….………………………………………

……………………………………………………………………………………………………………………………. 

27. tpidj;jpwd; vd;gij tiuaWf;f. 
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

………………………………………..……………………………….……………………….……………………………… 

28.  tpidj;jpwid fzpg;gjw;fhd xU rkd;ghl;il Kd;itf;f.                      
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

……………………………..…………………………………………………………………………………………………. 
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1.  Neu;f;Nfhzk;> kiwf;Nfhzk; vd;gtw;wiw tpsf;Ff.     
…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………….……

………………………….……………………………………………..………………………………….……………..…… 

2.  Nfhzj;ij mstpLk; myFfs; ahit?  
……………………………………………………………………….……………………………………………..……..…… 

………………………………………………………………….…………….………..………………………………………. 

3.  Miuad; vd;gij tiuaWf;f. 
…………………………………………………………………..………….………………………………..……………… 

…………………………………………………………………….……………………….……………………………………

………………………………..…………………………………………………………………………………………..……

……………………………..………………………………………………………………..………………………………… 

4.  xU Miuadpd; FwpaPL ahJ ? 
…………………………………………………………………..………………………………………………………..…… 

5.      c =1800  vdpd; gpd;tUk; gpurpdq;fisj; jPu;f;f. 

(a) ghifapy; jug;gl;Ls;s Nfhzq;fs; xt;nthd;iwAk; Miuadpy;  
   jUf. 
(i) 900  …………………………………………………………………………………………………………………….. 

(ii) 1200  ………………………………………………………………………………………………………………….. 

(iii) 1550  …………………………………………………………………………………………………………………… 

 

(b) Miuadpy; jug;gl;Ls;s Nfhzq;fs; xt;nthd;iwAk; ghifapy;  
  jUf. 

(i) 
 

 

  

………………………………………………………………………..………………………………………………… 

(ii) 
  

 

  

………………………………………………………………………………………………………………………… 

(iii) .

   

 

  

……………………………………………………………………………………………………..……………… 

 
6.  
 
 
 
 
 
(i) glj;jpy; fhl;lg;gl;Ls;s Kf;Nfhzp vt;tiff;FupaJ? 
………………………………………………………………………………………………………………………………… 

Nju;r;rp 7.0 : ehshe;j tho;f;iff; fUkq;fis jpupNfhz fzpj 
   tpfpjq;fisg; gad;gLj;jp ,yFgLj;jpf; nfhs;thu;. 

Nju;r;rp kl;lk; 7.1: jpupNfhzfzpj tpfpjq;fis tptupg;ghu ;. 
 

 
 

B 

C

B 

A 
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(ii) ,e;j Kf;Nfhzpia ngaupLf. 
……………………………………………………………………………….................................................. 

 

(iii) Kf;Nfhzpapd; gf;fq;fis ngaupLf.      
…………………………………………………….…………………………...……….………………………….............. 

(iv) Kf;Nfhzpapd; mjpf ePskhd gf;fk; vJ? mJ vd;d ngauhy; 
 miof;fg;gLk;? 
…………………………………………………………………………………………………………………………………..

.………………………………………………………………………………………………………………………………… 

(v) Kf;Nfhzpapd; Nfhzq;fis ngaupLf. 
………………………………………………………………………………………………………………………………...

………………………………………………………………………………………………………………………………... 

(vi) Nfhzk; B w;fhd ird;> Nfhird;> jhd;rd; Mfpa jpupNfhz fzpj 
 tpfpjq;fis vOJf. 
………………………………………………………………..………………………………………………...………………

……………….……………………………………………………………………………………..…………………..………

…………………………………………………….…………………………………………………………………….………

..…..…………………………………………………………………………………………………………………………… 
……………………………………………………………………………..……………………………………………………

……………………….……………….……………………………………………………………………………………..….

………..……………………………………………………………………………….……………….…………………….…

…………………………………………………..…………………………………………………………………………….. 

7. (a) 

(i) gf;f ePsk; 2 myFfs; nfhz;l rkgf;f Kf;Nfhzpnahd;iw tiuf. 
 
 
 
 
 
 
 
 
(ii)  mjd; cr;rpfis A, B, C vdg; ngaupLf. 

(iii)  cr;rp A apypUe;J mb BC apw;F nrq;Fj;J tiuf. 

(iv)  ,e;j nrq;Fj;Jf; Nfhl;bd; mbia D vdg; ngapupLf. 
(v)  BD apd; ePsj;ijf; fzpf;f. 
………………………………………………………………………………….…………………………………………..…

……………………………………………….…………………….…………………………...……….…………………… 

(vi) DC apd; ePsk; vt;tsT? 
………………………………………………………..…………………………………………….………………………….. 

(vii)      apd; ngWkhdk;  
(1) ghifapy; ahJ ? 
……………………………………………………………………………….……………………………………………….. 

(2) Miuadpy; ahJ ? 
………………………..………………………………………………………………………………………………………. 
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(viii)       ,d; ngWkjp  
(1) ghifapy; ahJ ? 
………………………………………………………..……………………………………………………….……………..  

(2) Miuadpy; ahJ ? 
………………………………………………………………………………………..……………………………………….. 

(viii)  igjfuR njhlu;igg; gad;gLj;jp AD apd; ePsj;ijf; fzpf;Ff. 
………….…………………………………………………………………..……………………..……………………………

……………………………….………………..……………………………..…………………………………………………

..……………..……………………………………………………………………….……………….……………….……… 

(ix) NkNy ngwg;gl;l ngWkhdq;fis Kf;Nfhzpapd; tupg;glj;jpy; 
 Fwpj;Jf; fhl;Lf. 
 
 
 
 
 
(x) cq;fsJ tupg;glj;ijg; gad;gLj;jp gpd;tUtdtw;wpd; 
 ngWkhdq;fisf; fhz;f. 

 
(b) 

(i) rkdhd gf;fq;fspd; ePsk; xU myfhf mikAkhW ,Urkgf;f 
 nrq;Nfhz Kf;Nfhzpnahd;W tiuf. 
 
 
 
 
 
 
(iii) mjd; cr;rpfis P, Q, R vdg; ngaupLf.  ( P^QR = 900 MFkhW) 

(iv) igjfuR njhlu;igg; gad;gLj;jp PR ,d; ePsj;ijf; fzpf;f. 
…………………………………………………………………………..………………………………………………………

…………………………….……….……………………………………………………………………………………………

.…..……………..………………………………………………………………….………………..………………..…….. 

(v)       Nfhzj;jpd; ngWkhdk; ahJ? 
………………………………………………………………………………………………………………………….…..…. 

   
ngWkhdk; 

   
ngWkhdk; 

sin        sin        

cos        cos        

tan        tan        
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(vi)       Nfhzj;jpd; ngWkhdk; ahJ? 
………………………………………………………………………………………………………………………….……… 

(vii) cq;fsJ tupg;glj;ijg; gad;gLj;jp gpd;tUtdtw;wpd; 
 ngWkhdq;fisf; fhz;f. 
 
 
 
 
 
 
 
 
 

(a) ePq;fs; (a), (b) gFjpfspy; ngw;w ngWkhdq;fisf; nfhz;L fPNo 
 jug;gl;Ls;s  ml;ltiziag; G+u;j;jp nra;f. 
 
 
 
 
 
 
 
 
 
 
 
 
8. klf;if ml;ltiziag; gad;gLj;jp ngWkhdk; fhz;f. 
(a)  

(i) sin 440 …………………………….…              (ii) sin 670 15’……………………….…..…… 

 

(iii) cos 420 ……………………………              (iv) cos 180 22’……………………….……… 

 

(v) tan 380 ………………………….…              (vi) tan 460 22’……………………………… 

 
(b)  

(i)   sinƟ = 0.5327 vdpd; Ɵ ,d; ngWkhdj;ijf; fhz;f. 
  ……………………………………….…………………………………………………………………………………. 

(ii) cosƟ = 0.9435 vdpd; Ɵ ,d; ngWkhdj;ijf; fhz;f. 

……………………………………………………………………………………………………………………………. 

(iii) tanƟ = 0.3589  vdpd; Ɵ ,d; ngWkhdj;ijf; fhz;f. 
……………………………………………………………………………………………………………………………. 

 

 

   
ngWkhdk; 

sin        

cos        

tan        
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9.  
(i) Nfhzk; B=900 Mf mike;Js;s ahNjDk; ABC Kf;Nfhzpia 
 Kd;itf;Ff. 
 
 
 
 
 
 
 
   
(ii) C  vDk; Nfhzj;ij Ɵvdg; ngaupl;L sinƟ, cosƟ Mfpatw;Wf;fhf 
 AB, BC, %yk; Nfhitiag; ngWf. 
……………………………….……………………………………..…………………………………………………..………

………………………….……………………………………………………….………………………………...…………… 

………………………………………….………………………….……………………………………………………………

……………………..………………………………………………………………………………………………………….. 

(iii) sin2Ɵ+cos2Ɵ= 1 vd;gijf; fz;lwpf. 
………………………..……………………………………………..……………………………………………..…….……

…………………………….………………………………………………….….…………………………………..…………

………………………………………………………………………….…………………………………………………...…

……………………………..………………………………………………………………………………………………….. 

10. Vw;wf; Nfhzk;> ,wf;ff; Nfhzk; vd;gtw;iw tiuaWf;f. 
 
Vw;wf; Nfhzk; :          
…………………………………………………………………..……………..………………………………………………

………………………….……………………………………………………………………………………………..………

………..…………………………………………………………………….…………………………………………………

……………………………………..…………………..…………………………………………………………………….. 

,wf;ff; Nfhzk; :          
…………………………………………………………………..……………..………………………………………………

………………………….……………………………………………………………………………………………..………

………..…………………………………………………………………….…………………………………………………

……………………………………..…………………..…………………………………………………………………….. 
11. (i)  Kf;Nfhzpnahd;Wf;fhd epakf; Fwpg;gPl;ilg; ABC Kf;Nfhzpapy; 
   Fwpj;Jf; fhl;Lf. 
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Nju;r;rpkl;lk; 7.3: tpy;nyhd;wpd; ePsj;ijAk; Miur;rpiwnahd;wpd; 
     gug;gsitAk; fhz;ghu;. 

 
 

…………………………………………………………………..……

……………………………………..…………………………….…

………………………………………………………………………

…..……….………………………………………….……….……

….……………………………………………………………………

…………………………………………………………..……………

………………………………………………………………….……

…………………………………………………………………..…… 

 

 
(iii) ahNjDnkhU Kf;Nfhzpf;fhf epakf; FwpaPl;bd; %yk; 

Kf;Nfhzpnahd;wpd; gug;gsitf; fhZk; #j;jpuk; S=1/2abSinC  
vdf; fhl;Lf. 

………………………………………………………..………………..………………………………………………………

………………………….………………………………………………………………………………………..…………..…

…………………………………………………………………………….…………………………………………………….

…………………………………..………………..………………….……………………………………………………….. 
(iv) SinA  = SinB = SinC     vdf; fhl;Lf. 
              a          b          c 
…………………………………………………………………..……..………………………………………………………. 

………………………………………………………………………….………………………………………………………. 

……………………………………………………………………..…………..………………………………………………. 

………………………………………………………………….………………………………………………………………. 

………..……………………………………………………………..………………………………………………………… 

 
 
 
 
1. tpy;nyhd;wpd; ePsj;ijj; Jzptjw;fhd #j;jpuj;ij jUf. 
 

 
 
 
 
 
 
 

 
 
2. gpd;tUk; cUtpy; tpy;ypd; ePsj;ijf; fzpf;f. 
 
 
 
 
 
 
 
 
3. Miur;rpiwnahd;wpd; gug;gsitj; Jzptjw;fhd #j;jpuj;ijj; jUf. 

 
 
 
 
 
 

…………………………………………………….…………………..…

……………………………………………………………………………

….…………………………………………………………………………

…………..………………………………………………………………

……………….……………………………………………………………

…………………..………………………………………………………

…………………………………………………………………………….

. 

…………………………………………………….………………….

.………………………………………………………………………

………….……………………………………………………………

………………………..………………………………………………

……………………………….………………………………………

………………………………………..………………………………

………………………………………………………………………

…. 
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4. gpd;tUk; cUtpy;  
(i) Miur;rpiwapd; Rw;wsitj; Jzpf. 
 
 
 
 
 
 
 
(ii) Miur;rpiwapd; gug;gsitj; Jzpf. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

………………………………………………………………………..

……..…………………………………………………………………

………….………………………..……………………………….…

………………………………..………………………………………

……………………………………….…………………………….…

………………………………………………………………………..

…………………………..…… 

……………………………………

…………………………..…………

……… 

 

………………………………………………………………………..……..…………………………………..

…..………………………………………….………………………..……………………………………………

……………………..………………………………………………………………………………………………

………………………………………………………..……………………………………………………………

…….………………………………………………..………………………………………………………………

….…………………………………..………………………………………………………………….………… 

………………….………………………………………………………

………..………………… 
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1. ngau;r;rp ,af;fk;> Row;rp ,af;fk; Mfpatw;Wf;fhd cjhuzq;fis 
 jUf. 
…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………….………

…………………………………………………………………………………………………………………………..………

…………………………………………………………………………………………………………………………..………

……………………………………………………..………………………………………………………………….………. 
2. gpd;tUk; ml;ltiziag; g+u;j;jp nra;f. 

 
3. Row;rp ,af;fj;jpd; ,af;ff; fzpaq;fshd Nfhz ,lg;ngau;r;rp> 
 Nfhz Ntfk;> Nfhz Mu;KLfy;> Row;rp kPbwd; vd;gtw;iw 
 tiuaWf;f. 
 
Nfhz ,lg;ngau;r;rp : …………………………………………………………………..…………………… 

………………………………………………………………….………………………………………………………………

………………….……………………………………………………………………………………………………………… 

Nfhz Ntfk; : ……………………………………………………………………..………………………………….. 

………………………………………………………………….………………………………………………………….……

………………..…………………………………………………..…………………………………………………………… 

Nfhz Mu;KLfy; :……….……………………………………………………………………..…………… 

………………………………………………………………….………………………………………………..……….……

…………………………………………………….…………………………………………………………………..….……

………………………………………………………………………………………………………………………………….. 

Row;rp kPbwd;: ………………………………………………………………………………………..…………… 

………………………………………………………………….………………………………………………………….…… 

………………………………………………………………..………………………………………………………………… 

 
4. tpdh (3) y; Fwpg;gpl;l fzpaq;fWf;fhd myFfisj; jUf. 
…………………………………………………………………………………………………………………..……………… 

………………………………………………………………….………………………………………………………………. 

……………………………………………………………………..…………………………………………………………… 

………………………………………………………………….………………………………………………………………

………………………………………………………………………………………………………………………………….. 

ngau;r;rp 
,af;fk; 

fzpaj;jpd; 
FwpaPL 

Row;rp ,af;fk; fzpaj;jpd; 
FwpaPL 

,lg;ngau;r;rp    
Ntfk;     
Mu;KLfy;    
Neuk;    

Nju;r;rp 8 : Row;rp ,af;fk; gw;wpa mwpit eilKiwj;  
     NjitfSf;Fg; gad;gLj;Jthu;. 
Nju;r;rp kl;lk; 8.1: Row;rp ,af;fk; gw;wpa mwpit eilKiwj;
      NjitfSf;Fg; gad;gLj;Jthu;. 
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5. khwhf;Nfhz Mu;KLfypd; fPo;> epfOk; ,af;fq;fSf;fhfg; 
 rkd;ghLfis Kd;itf;f.  
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………………..…

…………………………………………………….………………….…………………………………………………………

……..…………………………………………………………………………………………………………………………… 

6.  tpdh (5) y; Fwpg;gpl;l rkd;ghLfSf;F xg;ghd ,lg;ngau;r;rp    
  ,af;fj;jpd; rkd;ghLfisAk; jUf. 
…………………………………………………………………..………………………………………………………………

………………….………………………….……………………………………………………………………..…………… 

………………………………………………………………….………………………………………………………………

………………..…………………………………………………..…………………………………………………………… 

7. v = r ω vDk; Nfhitiag; ngw;W fzpaq;fis ,dq;fz;L vOJf. 
…………………………………………………………………..………………………………………………………………

………………….…………………………..……………………………………………………………………..…………… 

…………………………………………………………………………………………………………………….…………….

……………………………………………………………………..…………………………………………………..……… 

8. rlj;Jtj; jpUg;gk; vd;gij  tiuaWj;J> mjd; FwpaPl;ilj; jUf. 
…………………………………………………………………..………………………………………………....………..…

…………………………………………………………………………………………..………………………………………

………………………….…………………………………………………………………….…………………………………

…………………………………………………..………………………………………………………………………………

.………………………………………………………………………………..………………………………………………. 

9. rlj;Jtj; jpUg;gk; myF ahJ? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………………………………………………………………....

………..…………………………………………………..………………………………………………………………….… 
10. m jpzpTs;s xU Jzpf;iff;F r J}uj;jpy; mr;irg; gw;wpa xU 
 Jzpf;ifapd; rlj;Jttj;jpidf; fhl;Lk; rkd;ghl;il jUf. 
…………………………………………………………………..………………………………………………..……………

…………………………………………………….…………………………………………………………………….………

……………………………………………………………………………..……………………………………………………

11.  gpd;tUk; ml;ltiziag; g+u;j;jp nra;f. 

nghUs; rlj;Jtj;jpUg;gk; 
l  ePsKs;s rPuhd Nfhypd; eLg;Gs;spfSf;F 
FWf;fhfr; nry;Yfpd;w NfhYf;Fr; nrq;Fj;jhf 
nry;Yk; mr;Rg; gw;wp 

 

l  ePsKs;s rPuhd Nfhypd; me;jj;Jf;F 
FWf;fhfr; nry;Yfpd;w NfhYf;Fr; nrq;Fj;jhf 
nry;Yk; mr;Rg; gw;wp 

 

r  MiuAila tl;lj; jl;nlhd;wpd; 
ikaj;Jf;F FWf;fhfr; nry;Yfpd;w  
nrq;Fj;jhf nry;Yk; mr;Rg; gw;wp 

 

r  MiuAila tisak; xd;wpd; ikaj;Jf;F 
FWf;fhfr; nry;Yfpd;w  nrq;Fj;jhf nry;Yk; 
mr;Rg; gw;wp 
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12. KWf;fk; vd;gJ vd;d? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………….………………………

……………………..………………………………………………………………….…………………………………..……

…………………………………………………………….….…………………………………………………………………

.………………………………………………..………………………………………………..………………….………..…

………………………………………………………..…………………………………………………..…………………… 

13. KWf;fj;Jf;fhd rkd;ghLfis Fwpg;gpl;L. fzpaq;fis  ,dq;fz;L 
 vOJf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..…………………………………………………..………………………………………………………………….… 

14. KWf;fj;Jf;fhd ru;tNjr myF ahJ? 
…………………………………………………………………………………...………………………………..…………… 

 

15. Row;rp ,af;fj;jpy; cs;s nghUnshd;wpd; ,af;fr; rf;jpf;fhd 
 Nfhitia jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

………………………………………………………….…………………….…………………………………………………

……………..…………………………………………………..……………………………………………………………… 
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1. kpd;idg; ghatpLk; Mw;wYf;fika jputpaq;fis tifg;gLj;jp> 
 mtw;iw tiuaWf;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..…………………………………………….………………….……………………………………………………… 

2. kpd;idf; flj;Jk; jpwdhdJ jq;fpAs;s fhuzpia Muha;f. 
…………………………………………………..…………………..……………….…………………………………………

……………………….………………………..……………………………………………………………………..…………

…………………………………………………………………….………………….…………………………………………

……………………..…………………………………………….………………….………………………………………… 
3. kpd;Ndhl;lj;ij tiuaWf;f. 
…………………………………………………………………..………………………………………………………………

………………….………………………….……………………………………………………………………..…………… 

………………………………………………………………….……………….………………………………………………

………………..…………………………………………….………………….……………………………………………… 
4. kpd;Ndhl;lj;ij fzpg;gjw;fhd Nfhitia Kd;itj;J> fzpaq;fis 
 ,dq;fhz;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..…………………………………………….………………….……………………………………………………… 
5. kpd;Ndhl;ljj;ij msf;Fk; epak myF ahJ ? mjd; tpNrl 
 ngaiuj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….………………………….……………………………………………………………………..…………… 

………………………………………………………………….………………….……………………………………………

…………………..…………………………………………….………………….…………………………………………… 

6.  G+u;j;jp nra;f.  ….. A = …….  mA = …….  μA 

7.   kpd;Ndhl;lj;ij msf;fg; gad;gLk; cgfuzk; vJ ? 
……………………………………………………………………………………………………………….…………………. 

8.  kpd;Kjnyhd;iwf; nfhz;l %ba Rw;nwhd;wpy; vt;thW kpd;Ndhl;lk; 
  gha;fpd;wJ vd;gij tpsf;Ff. 
…………………………………………………………………..………………………………………………………………

………………….………………………………………………………..……………………………..………………………

……………………………………………………….………………….………………………………………………………

………..…………………………………………….………………….……………………………………………………… 

 
 

Nju;r;rp: 9.0 kpd; cgfuzq;fspd; guhkupg;G> kpd;Rw;Wf;fisj;  
     jpl;lkply; Mfpatw;Wf;F kpd;dpay; njhlu;ghd  
     mwpitg; gad;gLj;Jthu;.  
Nj.k.: 9.1 Xl;l kpd;dpaypd; mbg;gil vz;zf;fUf;fisAk;  
    Nfhl;ghLfisAk; Ma;e;jwpthu;. 
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9. mOj;j tpj;jpahrk; vd;gij tiuaWf;Ff. 
…………………………………………………………………..…………………………………………………..….………

…………………….……………………………………………………………………………………..……….……….……

………………………………………………………….………………………………………………………………….……

..…..…………………………………………….………………….………………………………………………………… 

10. mOj;j tpj;jpahrj;ij msf;Fk; epak myiff; Fwpg;gpLf. 
…………………………………………………………………..……………………………………………………………… 

 
11. mOj;j tpj;jpahrj;ij msf;fg; gad;gLj;jg;gLk; cgfuzk; vJ ? 
……………………………………………………………………………………………………………….…………………. 
12. Xkpd; tpjpia jUf. 
…………………………………………………………………..…………………………………………………….………

………………….……………………………………………………………………………………..……………………… 

………………………………………………………………….………………………………………………………………

………………..…………………………………………….………………….……………………………………………… 
13. Xkpd; tpjpf;fhd rkd;ghil Kd;itj;J> fzpaq;fis Fwpg;gpLf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..…………………….…

……………………………………………………….…………………………………………………………………………

……..…………………………………………….………………….………………………………………………………… 

14. jilia msf;Fk; epak myiff; Fwpg;gpLf. 
……………………………………………………………………………………………………………….…………………. 
15. jilia msf;fg; gad;gLj;jg;gLk; cgfuzk; vJ ? 
…………………………………………………………………………………….………………………….………………… 

16. flj;jpnahd;wpd; jil kPJ nry;thf;Fr;; nrYj;Jk; fhuzpfs; vit? 
…………………………………………………………………..………………………………………………………………

……………….……………………………………………………………………………………..………………………..…

…………………………………………………….………………………………………………………………………….…

…..…………………………………………….………………….…………………………………………………………… 

17. tpdh 16 y; Fwpg;gpl;l fhuzpfisf; mbg;gilahff; nfhz;L 
 flj;jpnahd;wpd; jilia fzpg;gjw;fhd rkd;ghnlhd;iwj; jUf. 
…………………………………………………………………..………………………………………………………………

…………………….……………………………………………………………………………………..…………………..…

………………………………………………………….…………………………………………………………………..…..

…………..…………………………………………….………………….…………………………………………………… 
18. flj;jpnahd;wpd; jilj;jpwd; vd;why; vd;d:? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……..…………………

……………………………………………………….…………………………………………………………….……………

……..…………………………………………….………………….……………………………………………………….. 
19. jilj;jpwid msf;Fk; epak myiff; Fwpg;gpLf. 
……………………………………………………………………………………………………………….………………… 
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20. ntg;gepiyAld; jil NtWgLk; tpjj;ij tiuG %yk; fhl;Lf. 
 
 
 
 
 
 
 
 
 
 
 

21. R= R0 (1+) vDk; rkd;ghl;by; fzpaq;fis ,dq;fz;L 

 vOJf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………….……

…………………………………………………….………………………………………………………………………….…

…..……………………………………………….………………………………………………………………………...… 
22. flj;jpfspd; jilapy; ntg;gepiy vt;thW gq;fspg;G nra;fpd;wJ? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..……………………………………………….………………………………………………………………….…… 

23.  kPflj;jpfs; vd;why; vd;d ? 
…………………………………………………………………..……………………………………………………….……

………………….……………………………………………………………………………………..…………………..……

……………………………………………………….…………………………………………………………………….……

……..……………………………………………….…………………………………………………………………….…… 
24.  khWepiy (mtjp) ntg;gepiy vd;why; vd;d?  
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

…..……………………………………………….…………………………………………………………………………… 

25. kPflj;jpfSf;fhd> jlj;jpwd; vjpu; ntg;gepiy tiuG tiue;J 
 khWepiy (mtjp) ntg;gepiyia Fwpj;Jf; fhl;Lf. 
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26. kPflj;jpfspd; rpwg;gpay;Gfs; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..…………….…………

……………………………………………………….………………………………………………..…………….………… 

………………………………………………………………..…………………………………………………..……………. 
27. njhopDl;g uPjpapy; kP flj;jpfs; gad;gLk; re;ju;g;gq;fisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..…………………………………………………..…………….…………………………………………..……………. 
28. kpd;Rw;nwhd;wpy; jilapfisj; njhLf;fj;jf;f ,uz;L; topKiwfis 
 Fwpg;gpl;L> tupg;glk; %yk; fhl;Lf. 
 
 
 
 
 
 
 
 
 
29. Nkw;Fwpg;gpl;l ,U topKiwfspYk; rktYj;jiliaf; fzpg;gjw;fhd 
 njhlu;igj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..…………………………………………………..…………….…………………………………………..……………. 
30. 2Ω> 5Ω jiliaAila ,U jilfs; njhluhf ,izf;fg;gl;Ls;sd. 
 mtw;wpd; rktYj;jiliaf; fzpf;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..…………………………………………………..…………….…………………………………………..……………. 
31.  gpd;tUk; jilfspd; rktYj;jilfisj; Jzpf. 

 
 

 

 

 

 

………………………………………………………..……

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

. 

………………………………………………………..……

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

. 
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32. kpd;dpaf;ftpir vd;gij tiuaWf;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

33. kpd;fyj;jpd; mfj;jil vd;gJ vd;d ? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

34. V = E - I r  vDk; rkd;ghl;by; fzpaq;fis ,dq;fz;L vOJf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

35. cl;jil cs;s fynkhd;W kpd;id toq;Fk; NghJ mjd; 
 KidfSf;fpilNaAs;s mOj;j NtWghL 10V,  fyk; toq;Fk; 
 kpd;Ndhl;lk; ,uz;L klq;fhFk; NghJ KidfSf;fpilNaAs;s 
 mOj;j NtWghL 8V  vdpd;>  fyj;jpd; kpd;dapf;f tpiriaf; 
 fzpf;f. 
 

………………………………………………………..

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

………………………………. 

………………………………………………………..

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

…………………………………………………………

………………………………………... 

………………………………………………………..………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………….……………….………. 
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…………………………………………………………………..………………………………………….…………………

…………………….……………………………………………………………………………………..……………………

………………………………………………………….………………………………………………………………………

………..……………………………………………….……………………………………………………………………… 

36. fpu;f;Nfhgpd; Kjyhk; tpjpiaj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..…..……………………

……………………………………………………….………………………………………………………………..………..

……..……………………………………………………………………………………..…………………………………… 

37. fpu;f;Nfhgpd; ,uz;lhk; tpjpiaj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….………………………………………………………………….………

……..……………………………………………………………………………………..………………………….…………

…………………………………………….…………………………………………………………………………………….

.……………………………………………………………………………….………………………………………………… 
38. cUtpy; cs;s kpd;Rw;wpy; kpd;Ndhl;lq;fs; I1,I2 vd;gtw;iwf; 
 fhz;f. 

………………………………………………………………..…………………………………………………………………

……………….……………………………………………………………………………………..……………………..……

…………………………………………………….………………………………………………………………………….…

……..……………………………………………………………………………………..……………………………………

…………………………………………….…………………………………………………………………………………. 
39. kpd;Ndhl;lj;jpd; ntg;gtpistpd;ghy; nry;thf;Fr; nrYj;Jk; 
 fhuzpfisj; jUf. 
…………………………………………………………………..………………………………………………..………….…

………………….……………………………………………………………………………………..…..……………………

……………………………………………………….……………………………………………………….…………………

……..……………………………………………….………………………………………………………..………………… 

40. ntg;gtpisTf;fhd rkd;ghl;il je;J> fzpaq;ifs vOJf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..……………………………………………….……………………………………………………………….……… 

41. 220V kpd;toq;fp xd;Wld; njhLf;fg;gl;Ls;s mkpo;g;G ntg;gkhf;fp 
 xd;wpD}lhf 6A kpd;Ndhl;lk; ghAk; NghJ 2 epkplj;jpy; 
 gpwg;gpf;fg;gLk; ntg;gr;rf;jpiaf; fzpf;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..………… 

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

………………………………………………………………

…………………….…………………………………..….. 
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Nju;r;rpkl;lk;.: 9.2 kpd;Df;Fk; fhe;jj;jpw;Fk; ,ilapyhd ,ilj; 
      njhopw;ghLfs; gw;wpj; Njbaha;thu;. 

42. ntt;NtW kpd; cgfuzq;fSf;F V mOj;j tpj;jpahrj;ij 
 toq;Fk;NghJ I Xl;lk; gha;fpd;wnjdpd; mjd; %yk; 
 gpwg;gpf;fg;gLk; rf;jpf;fhd rkd;ghLfis  jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………….………………………

……………………………………………………….……………………………………………………………….…………

……..……………………………………………………………………………………..…………………………….………

…………………………………………….……………………………………………………………………………………. 
43. kpd;Ndhl;lj;jpd; tpuakhFk; tYitf; fzpg;gjw;fhd 
 rkd;ghLfisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….…………………………………………………………………..……

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………………………. 
44. 15 s ,y; tpuakhFk; rf;jp 600 J vdpd; mjw;Fupa tYitj Jzpf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..……………………………………………………………………………………..………………………………… 

 

 

 
1.  tpirapd; jpiriaf; fhz;gjw;fhd gpnskpq;fpd; ,lf;if tpjpiaj; 
  jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

2. fhe;jtpirapd; gUkd; kPJ nry;thf;Fr; nrYj;Jk;; fhuzpfisj; 
jUf. 

…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………………

………………………………………………………….………………………………………………………………… 

3. tpirapd; gUkd; F = B I l vDk; rkd;ghl;bdhy; jug;gLk;. rkd;ghl;by;  
cs;s cWg;Gfisj; jUf.  

…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….………………………………………………………………………… 
4. 0.5T ghalu;j;jpAila rPuhd fpilf; fhe;jg;Gyj;jpy; 2m ePsKs;s flj;jp 

 xd;W epiyf;Fj;jhf itf;g;gl;Ls;j. mjD}L 6A kpd;Ndhl;lk; ghAk; NghJ  
 njhopw;gLk; tpiriaf; fzpf;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………………..…

……………………………………………………….…………………………………………………………………………. 
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5. fhe;jg;Gynkhd;wpy; itf;fg;gl;Ls;s Xl;lk; ghAk; nrt;tf tbtf; 
 flj;jpnahd;wpd; kPJ tpirapiz cUthtij tpsf;Ff. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

6. kpd;fhe;jj; J}z;ly; vd;why; vd;d ? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

7. epiykhw;wpnahd;wpd; (kpd;khw;wpnahd;wpd;) njhopw;ghl;il tpsf;Ff. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 
8. gbFiw epiykhw;wp> gb$l;L epiykhw;wp Mfpatw;iw tiuaWf;Ff. 
gbFiw epiykhw;wp 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………….……

……………………………………………………….………………………………………………………………………… 

gb$l;L epiykhw;wp 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….………………………………………………………………………… 

9. gbFiw epiykhw;wpahdJ njhopDl;guPjpapy; gad;gLk; 
 re;ju;g;gq;fisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….………………………………………………………………….………

…..………………………………………………………………………………………………………………………………

..…………………………………………………………………..………………………………………………….…………

…………………….……………………………………………………………………………………..……………..………

………………………………………………………….…………………………………………………………….…………

………..……………………………………………….……………………………………………………………….……… 

10. gb$l;L epiykhw;wpahdJ njhopDl;guPjpapy; gad;gLk; 
 re;ju;g;gq;fisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..…………..……………

……………………………………………………….…………………………………………………………….……………

…..………………………………………………………………………………..…………………………………….………

…………………………………….…………………………………………………………………………………..…..……

………………………………………………………………………….………………………………………….……………

………………………..……………………………………………….………………………………………..……………… 
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11. epiykhw;wpapy; RUs;fspd; fk;gp KWf;Ffspd; vz;zpf;iff;Fk; 
 mOj;j tp;j;jpahrj;Jf;Fk; ,ilapyhd tpfpjj;Jf;Fupa 
 rkd;ghl;il jUf. 
…………………………………………………………………..……………………………………………….…..…………

…………………….……………………………………………………………………………………..…………..…………

………………………………………………………….…………………………………………………………….…………

………..………………………………………………………………………………………………………………………… 
12. ,yl;rpa epiykhw;wp vd;why; vd;d ? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……….………………

……………………………………………………….…………………………………………………………….……………

……..………………………………………………………………………………………………………………………….. 
13. ,yl;rpa epiykhw;wp;fhd VpIp =VsIs vDk; rkd;ghl;by;> 
 fzpaq;fis ,dq;fz;L vOJf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..………………………………………………………………………………..………………………………………… 
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1. tpupT vd;why; vd;d? 
…………………………………………………………………..………………………………………………………………

……………….……………………………………………………………………………………..…………………….……

…………………………………………………….………………………………………………………………………….…

…..……………………………………………….……………………………………………………………………….…… 

2. Vfgupkhzkhf (ePl;ly;) tpupAk; mstpd;ghy; nry;thf;Fr;  nrYj;Jk; 
 fhuzpfs; ahit ? 
…………………………………………………………………..…………………………………………………………….

………………….……………………………………………………………………………………..………………….……

……………………………………………………….…………………………………………………………………….……

…..……………………………………………….…………………………………………………………………………… 
3. ePsj;jpy; Vw;gLk; mjpfupg;Gf;fhf Nkw;Fwpg;gpl;l fhuzpfs; rhu;gpy; 
 njhlu;nghd;iwg; ngWf. 
…………………………………………………………………..……………………………………………….……………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

4. Vfgupkhz (ePs) tpuptpd; ,dJ myfhdJ SI Kiwapy; ahJ? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

5. gug;gsT tpuptpy; nry;thf;Fr; nrYj;Jk; fhuzpfs; ahit? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………….……………

……………………………………………………….……………………………………………………………….…………

……..……………………………………………….…………………………………………………………….…………… 
6. gug;gstpy; Vw;gLk; mjpfupg;Gf;fhf Nkw;Fwpg;gpl;l fhuzpfs; rhu;gpy; 
 njhlu;nghd;iwg; ngWf. 
…………………………………………………………………..………………………………………………….……..……

………………….……………………………………………………………………………………..…………………..……

……………………………………………………….…………………………………………………………..………..……

……..……………………………………………….………………………………………………………………….……… 

7. fdtsT tpuptpy; nry;thf;Fr; nrYj;Jk; fhuzpfs; ahit? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….……………………………………………………….…………………

……..……………………………………………….…………………………………………………….…………………… 

 

Nju;r;rp 10: ntg;gk; njhlu;ghd mwpit ehshe;j kw;Wk; tpQ;Qhd 
    G+u;tf; fUkq;fSf;fhfg; gad;gLj;Jthu;. 
Nju;r;rp kl;lk; 10.1 : jpz;k> jput tpupTfs; gw;wp Njbaha;thu;. 
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8. fdtstpy; Vw;gLk; mjpfupg;Gf;fhf Nkw;Fwpg;gpl;l fhuzpfs; rhu;gpy; 
 njhlu;nghd;iwg; ngWf. 
…………………………………………………………………..…………………………………………………….……….

…………………….……………………………………………………………………………………..…………….………

………………………………………………………….……………………………………………………………….………

………..……………………………………………….…………………………………………………………………..…… 

9. α, β, γ Mfpatw;Wf;F ,ilapyhd njhlu;ig jUf. 
………………………………………………………………..…………………………………………………………………

…..……………………………………………………………………………….…………………………………………… 
10. (i) #oy; ntg;gepiy 27 0C MfTs;s NghJ nrg;Gf; fk;gpnahd;wpd; 
ePsk; 50m MFk;. #oy; ntg;epiy 32 0C MFk; NghJ nrk;Gf; 
fk;gpapd; Gjpa ePsj;ijf; fzpf;f. 
(nrg;gpd; ePl;ly; tpupTf;Fzfk; 1.65 x 10-5 K-1 ) 

…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………………………………………………………………… 
(ii) gpj;jisf; Fw;wpnahd;wpd; rJu tbt Kfnkhd;wpd; xU gf;f  ePsk;      

40 0C apy; 20cm MFk;. ntg;gepiyia 70 0C Mf mjpfupf;Fk; NghJ 
Fw;wpapd; rJu tbt Kfnkhd;wpd; Nkw;gug;gsT ahJ?. 
(gpj;jisapd; ePl;ly; tpupTf;Fzfk; 1.90 x 10-5 K-1 ) 

…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………………………………………………………………… 

(iii)  gpj;jis rJuKfpf; Fw;wpnahd;wpd; xU gf;f  ePsk; 20 0C apy; 
10cm MFk;. ntg;gepiyia 70 0C Mf mjpfupf;Fk; NghJ Fw;wpapd; 
fdtsT ahJ? (gpj;jisapd; ePl;ly; tpupTf;Fzfk; 1.90 x 10-5 K-1 ) 

…………………………………………………………………..………………………………………………………………

……….……………………………………………………………………………………..……………..……………………

………………………………………………………..…………………………………………………………………………

……….……………………………………………………………………………………..……………..……………………

11. jpz;k tpuptpd; rpy gpuNahfq;fisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 

12. cz;ik tpupT> Njhw;w tpupT vDk; gjq;fis tpsf;Ff. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..……………………………………………….………………………………………………………………………… 
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13. jput tpuptpd; gpuNahfq;fisj; jUf. 
…………………………….……………………………………………………………………………………………………

…………………………………………..……………………………………………………………………………….……

…………………………………………………………………………..…………………………………………………… 

 
 
 
 
1. ntg;gf; nfhs;ssT vd;gij tiuaWj;J> rkd;ghnlhd;iwg; ngWf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

…………………………………………………….……………………………………………………………………………

…..…………………………………………………………………………………..…………………………………………

………………………………………..……………………………………………..………………………………………… 

2. ntg;gf;nfhs;sstpd; myF ahJ? 
…………………………………………………………………..……………………………………………………………… 

3. jd;ntg;gf; nfhs;ssit tiuaWf;f. 
…………………………………………………………………..……………………………………………………………… 

………………………………………………………………….………………………………………………………………

……………………..……………………………………………………………………………….………………………… 

……………………..……………………………………………………………………………….………………………… 

4. jd;ntg;gf; nfhs;ssit Jzptjw;fhd rkd;ghnlhd;iwg; ngWf. 
………………………………………………………………..…………………………………………………………………

………………..…………………………………………………………………………………..……………………………

………..……………………………………………………………………………….………………………………………. 
5. jd;ntg;gf;nfhs;sstpd; myF ahJ? 
…………………………………………………………………..……………………………………………………………… 

6. 4kg nrg;gpd; ntg;gepiyia  30oC apypUe;J 50oC tiu 
 cau;j;Jtjw;F Njitahd ntg;gj;jpd; msitf; fzpf;f. 
 (nrg;gpd; jd;ntg;gf;nfhs;ssT 400kg-1K-1) 
………………………………………………………………..…………………………………………………………………

………………..…………………………………………………………………………………..……………………………

………..……………………………………………………………………………….……………………………………….

7.  ntg;gg; gupkhw;wk; vd;why; vd;d? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

………..…………………………………………………………………………………..……………………………………

……………………………………………..…………………………………………………………………………………..

8. 100 oC ,y; cs;s 0.2kg jpzpTila cNyhfk; 150C ,y; 0.08kg  

 ePiuf; nfhz;l 0.12kg jpzpTila fNyhupkhdpapy; Nghlg;gl;lJ. 

 mg;NghJ fyitapd; ,Wjp ntg;gepiy 750C vdpd; cNyhfj;jpd; 
 jd;ntg;gf;nfhs;ssitf; fzpf;f.(fNyhupkhdp jd;ntg;gf;nfhs;;ssT 
 400 Jkg-1K-1> ePupd; jd;ntg;gf;nfhs;;ssT 4200Jkg-1K-1)  

Nju;r;rp kl;lk;: 10.2 ntg;gg; gupkhw;wk;> epiykhw;wk; Mfpad  
    njhlu;ghfj; Njbaha;thu;. 
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…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..……………..…………

……………………………………………………….………………….………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………….. 
9. fyitnahd;wpy; #oYf;F ntg;g ,og;G epfOtij 
 ,opthf;Ftjw;fhff; ifahsj;jf;f topKiwfis jUf. 
…………………………………………………………………..………………………………………………………………

…………………….……………………………………………………………………………………..………………..……

………………………………………………………….………………………………………………………………….……

………..…………………………………………………………………………………..………………………………….… 

10. jug;gl;Ls;s jpz;kj;jpd; jd;ntg;gf; nfhs;sitf; fyit  Kiwapy; 
 JzpAk; gupNrhjidf;F 
(i)  Njitahd nghUl;fisj; jUf. 
……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….………………………………………. 

(ii) gupNrhjidf;fhd tupg;glj;ij tiuf. 
 
 
 
 
 
 
 
(iii) gupNrhjidapd; nra;Kiwfisj; jUf. 
……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….………………………………………. 

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….………………………………………. 

(iv) gupNrhjidf;fhd mstPLfis jUf. 
……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….……………………………………….

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..…………………………………… 
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(v) tpdh (iv) ,y; Fwpg;gpl;l mstPLfs; rhu;ghf jug;gl;l jpz;kj;jpd;; 
jd;ntg;gf; nfhs;ssitf; (S) fzpf;f.. 

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….……………………………………….

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..…………………………………… 
11. kiwntg;gr; re;ju;g;gq;fis ntg;gepiy Neu tiunghd;wpy; Fwpf;f. 
 
 
 
 
 
 
 
 
 
 
 
12. cUfypd; jd;kiwntg;gj;ij tiuaWf;f.. 
…………………………………………………………………..………………………………………………………………

……………….……………………………………………………………………………………..………………..…………

…………………………………………………….………………………………………………………………………..…..

…..…………………………………………………………………………………..…………………………………………. 
13. Mtpahjypd; jd;kiwntg;gj;ij tiuaWf;f.  
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….…………………………………………………………………….……

……..…………………………………………………………………………………..……………………………………… 
14. kiwntg;gj;ij Jzptjw;fhd rkd;ghl;ilj; je;J fzpaq;fis 
 ngaupLf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………..………

……………………………………………………….………………………………………………………………………..

……..…………………………………………………………………………………..……………………………………… 
15. ePupd; Mtpahjypd; jd;kiw ntg;gj;ijj; JzpAk;  gupNrhjidf;F. 
(i) Njitahd nghUl;fisj; jUf. 

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….………………………………………. 
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(ii) gupNrhjidf;fhd tupg;glj;ij tiuf. 
 
 
 
 
 
 
 
 
 
(iii) gupNrhjidapd; nra;Kiwfisj; jUf. 
……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….………………………………………. 

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….………………………………………. 

(iv)  gupNrhjidf;fhd mstPLfis jUf. 
……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….……………………………………….

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..…………………………………… 

(v) tpdh (iv) ,y; Fwpg;gpl;l mstPLfs; rhu;ghf ePupd; Mtpahjypd; 
jd;kiw ntg;gj;ijf; (L) fzpf;f.. 

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..……………………………………

…………………………………………….……………………………………………………………………….……………

……..………………………………………………………………………………….……………………………………….

……………………………………………………..……………………………………………………………………………

……..……………………………………………………………………………………..…………………………………… 
16. kiwntg;gk;> eilKiwapy; gad;gLk; re;ju;g;gq;fisj; jUf. 
…………………………………………………………………..………………………………………………………………

……………….……………………………………………………………………………………..…………………………

…………………………………………………….…………………………………………………………………………..

…..…………………………………………………………………………………..……………………………………….. 

17. ePupd; cUfypd; jd;kiw ntg;g ngwkhdj;ij jUf. 
 
…………………………………………………………………..……………………………………………………………… 

18. ePupd; Mtpahjypd; jd;kiw ntg;g ngWkhdj;ij jUf. 
 
…………………………………………………………………..……………………………………………………………… 
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19. ePuhtpapy; mlq;fpAs;s rf;jpia eilKiwapy; gpuNahfpf;fj; jf;f 
 re;jug;gq;fisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..…………………………………………………………………………………..……………………………………… 

 
 
 
 
1. ntg;g ,lkhw;wy; Kiwfs; ahit? 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………. 
2. Nkw;Fwpg;gpl;l Kiwfis tpsf;Ff. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..…………………………………………………………………………………..……………………………………… 

…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..………………………

……………………………………………………….…………………………………………………………………………

……..…………………………………………………………………………………..………………………………………. 

3. ntg;gk; ghAk; tPjk; vd;gij tiuaWf;f. 
…………………………………………………………………..………………………………………………………………

………………….……………………………………………………………………………………..…………….…………

……………………………………………………….…………………………………………………………………………

…………………………………………………………………..……………………………………………………………… 

4. ntg;gk; ghAk; tPjj;jpw;fhd myF ahJ? 
…………………………………………………………………..……………………………………………………………… 
5. fhtypl;l Nfhnyhd;wpd; topNaahd ntg;gf; flj;jy; tPjj;jpy; 
 nry;thf;Fr; nrYj;Jk; fhuzpfisj; jUf. 
…………………………………………………………………..………………………………………………………………

………………….…………………………..…………………………………………………………………..……………… 

………………………………………………………………….……………………………………………………………… 
6. ehshe;j tho;f;ifapy;; ntt;NtW re;ju;g;gq;fspy; ntg;gf; flj;jiy 
 gaDs;sthW gpuNahfpf;fj;jf;f re;ju;g;gq;fis jUf. 
…………………………………………………………………..……………….………..……………………………………

………………………….……………..…………………………………………………………………………..……………

….……………………………………………………………………….……………..……………………………………… 

…………………………………………………………………..……………….……..………………………………………

………………………….……………..…………………………………………………………………………..……………

….……………………………………………………………………….……………..……………………………………… 

 

Nju;r;rp kl;lk; 10.3 ntg;g ,lkhw;wy; Kiwfs; njhlu;ghfj;  
       Njbaha;thu;. 
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7. eilKiwapy; ntg;gf; flj;jy; tPjj;ijf; Fiwf;fj;jf;f topfisj; 
 jUf. 
…………………………………………………………………..……………….……………………………………..………

………………………….……………..…………………………………………………………………………..……………

….……………………………………………………………………….……………..………………………………………

…………………………………..……………….……………………………………………………………………….……

………..…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………….. 

8. Nkw;fhTif tPjj;jpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfis jUf. 
…………………………………………………………………..……………….……………………………………..………

……………………….……………..…………………………………………………………………………..………………

.……………………………………………………………………….……………..…………………………………….……

………………………………..……………….………………………………………………………………………..………

………………………………………………………………………….……………………………………………………… 

9. ,aw;ifahd Nkw;fhTifr; nrad;Kiwia cjhuzq;fs; %yk; 
 tpsf;Ff. 
…………………………………………………………………..……………….……..………………………………………

………………………….……………..…………………………………………………………………………..……………

….…….………………………………………………………………….……………..………………………………………

…………………………………..……………….………………………………………………………………………..……

………..…………………………………………………………………………..……………….…………………………… 

………………………………………………………………………………………………………………………………….. 
10. ntg;gf; fjpu;g;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfisj; jUf. 
…………………………………………………………………..……………….……………………………………..………

………………………….……………..…………………………………………………………………………..…….……

….……………………………………………………………………….……………..………………………………….……

…………………………………..………………………………………………………………………………….………..…

…………………………………………………………………………..……………………………………………………… 

11. ntg;gf; FLitapy; flj;jy;> Nkw;fhTif> fjpu;g;G Mfpad %yk; 
 ntg;gepiy ,og;ig ,opthf;Ftjw;fhff; ifahsg;gl;Ls;s 
 cj;jpfis tpgupf;Ff. 
…………………………………………………………………..……………….………………………………..……………

…………………………….……………..…………………………………………………………………………..…………

.…….……………………………………………………………………….……………..……………………………………

..……………………………………..……………….……………………………………………………………..………….

….…………..…………………………………………………………………………..……………….………..……………

………………………………………………….……………..………………………..……………….………..…………… 
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1. ntg;gk;> Ntiy> rf;jp> njhFjp> vy;iy> #oy; Mfpa gjq;fis 
 tiuaWf;f. 
ntg;gk;:  ………………………………………..……………………………..……………….…………………….… 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

Ntiy:………………………………………..……………………………..……………….……………………………

………………..……………………………..……………….……………………………………………………………….. 

rf;jp:  ………………………………………..……………………………..……………….…………………….……. 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..…………………………….. 
njhFjp:………………………………………..……………………………..……………….…………………….…… 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..…………………………….. 
vy;iy:………………………………………..……………………………..……………….…………………….…… 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..…………………………….. 

#oy;:………………………………………..……………………………..……………….………………….…….…… 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..…………………………….. 
2. jpwe;j njhFjp> %ba njhFjp> jdpikahf;fg;gl;l njhFjp 
 vd;gtw;iw tpsf;Ff. 
jpwe;j njhFjp;:  

………………………………………..……………………………..………………………………..…………………….… 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

………………………………………..……………………………..……………….…………………………………………

%ba njhFjp 
…..……………………………..…………………………….……………………………………………………………….. 

………………………………………..……………………………..……………….……………………….………….……. 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..…………………………….. 
jdpikahf;fg;gl;l njhFjp 
:………………………………………..……………………………..……………….…………………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..……………

…………………………..……………………………..……………….…………………….………………………………. 
3. mfpyk; vd;why; vd;d? 
………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..…………………………….. 

Nju;r;rp 11 : ntg;g ,urhadtpay; njhlu;ghd mbg;gil vz;zf; 
  fUf;fis Ma;e;jwpthu;. 
Nj.k. 11.1: ngsjpf khw;wq;fSld; njhlu;ghd ntg;gkhw;wq;fisr; 
     Nrhjpg;gjw;F ntg;gtpurhadtpaypd; mbg;gil  
     vz;zf;fUf;fisg; gad;gLj;Jthu;. 
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Nj.k.11.2: jhf;f ntg;gj;ijg; gupNrhjid uPjpahfj; jPu;khdpg;ghu;. 
 

 

4. cUfy;> ciwjy;> gjq;fkhjy;> kPs; gjq;fkhjy;> gbjy;> Mtpahjy;> 
 xLq;Fjy; Mfpa ngsjpf khw;wq;fis tiuaWf;f. 
cUfy;....................................................................................................................... 
………………………………………..……………………………..……………….…………………………………..….… 

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………….…….. 
ciwjy;………………………………………..……………………………..……………….…………………………

…………………..……………………………..……………….………………………………………………………………

………………………………………………………………………………………………………………………………….. 

 ……………………………………………………..……………………………..……………….…………………….……. 

gjq;fkhjy;………………………………………..……………………………..……………….……………………

………………………..……………………………..……………….……………………………………………..…………

…………………..…..……………………….……..……………….……………………………………………..………… 

…..……………………………..……………….……………………………………………..……………………………… 
………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

…..……………………….……..……………….……………………………………………..……………..………………

……………..……………….………………………………………………………………………………..…………………

gbjy;;………………………………………..……………………………..……………….………………………………

……………..……………………………..……………….……………………………………………..……………………

………..…..……………………….……..……………….……………………………………………..……………..……

………………………..……………….……………………………………………..………………….…………………… 
Mtpahjy;;;………………………………………..……………………………..……………….………………………

……………………..……………………………..……………….……………………………………………..……………

………………..…..……………………….……..……………….……………………………………………..……………

..……………………………..……………….……………………………………………..………………….……………… 
xLq;Fjy;;………………………………………..……………………………..……………….………………………

……………………..……………………………..……………….……………………………………………..……………

………………..…..……………………….……..……………….……………………………………………..……………

..……………………………..……………….……………………………………………..………………….……………… 

 

 
 
1. jhf;f ntg;gk; vd;why; vd;d ?  
………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

……………….……………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..…………… 

2. Gwntg;g jhf;fk; vd;why; vd;d? 
………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

……………….……………………………………………..……………………………..……………….……………….…

……………………..……………………………..……………….……………………………………………..……………

………………..……………….……………………………………………..……………………………..…………… 
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3.  mfntg;gj; jhf;fk; vd;why; vd;d? 
………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

……………….……………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..…………… 

4. Gwntg;g jhf;fj;jpw;F cjhuzq;fs; jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..…………………..…………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..…………… 

5. mfntg;gj; jhf;fj;jpw;F cjhuzq;fs; jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..…………………..…………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..……………

….………………..……………….……………………………………………..……………………………..…..………… 
 

6. Ma;T $lj;jpy; mkpy - %y jhf;fj;jpd; jhf;f ntg;gj;ijg; 
 gupNrhjid uPjpahfj; Jzptjw;fhf gpd;tUk; nghUl;fs; cq;fSf;F 
 jug;gl;Ls;sd.  

 
2.0 mol dm-3 NaOH 50 cm3 ,  2.0 mol dm-3  HCl  50 cm3,  250 cm3 Kfitfs;-2> 
500 cm3 msTr;rhbfs; - 2> 0-100 0 C ntg;gepiy tPr;irf; nfhz;l 
ntg;gkhdp 
 
(i) jhf;fj;jpw;fhd rkd;gLj;jpa ,urhad rkd;ghl;il jUf. 
………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….………………………..……………………………..……………….…… 

………………………………………..……………………………..……………….………………………………………… 

(ii) gupNrhjidapd; gbKiwfis jUf. 
………….……………………………………………………………………………………………………………………….

.…………..……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………

…………………………………………….……………………………………………………………………………….……

…………………………………………………………………………………………………………….……………………

…………………………………………………………………………………………………………………………………

………….…………………………………………………………………………………………………………………….. 
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(iii) gupNrhjidapy; vLf;fg;gLk; vLNfhs;fis jUf. 
……………………………………..……………………………..……………….……………………………………………

..……………………………..……………….……………………………………………..……………………………..…

…………….…………………………………………………………..………………………………..……………….……  

………………………………………..……………………………..……………….…………………………………………

…..……………………………..……………….……………………………………………..……………………………..

……………….……………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..…………… 

(iv) gbKiwfspw;fika ntg;gkhw;wj;ijf; fzpf;f.(fiurypd; mlu;j;jp  
 1g cm-3, fiurypd; jd;ntg;gf; nfhs;ssT> 4.2 J g-1 K-1 ) 
 
1) ruhrup ntg;gwpiy =  ………….. 0C 

 ,Wjpapy; fpilf;Fk; fiurypd; fdtsT = ............. cm3 
 fiurypd; jpzpT = ..............  g 
 ntg;gepiy tpj;jpahrk; = .............  0C 
 jhf;fj;jpw;fhd ntg;gTs;Siw khw;wk; = .............   
                 = ............. J 

                   = ............. KJ 

2) 2.0 mol dm-3 NaOH fiurypd; fdtsT  = ............. cm3 
   2.0 mol dm-3 HCl mkpyj;jpd; fdtsT = ............. cm3 
   NaOH %y; vz;zpf;if  = ............. mol 
   HCl %y; vz;zpf;if   = .............  mol 

 
3) NaOH ,d; 1 %y; HCl ,d; 1 %y; cld; jhf;fp 1 %y; H2O 

 cUthFk;. 
 NaOH ,d; ……… %y; HCl ,d; ………… %y; cld; jhf;fkile;J ……... 

 %y; H2O fpilf;Fk;. 
4) …….. %y; ePu; cUthFk;NghJ Vw;gLk; ntg;g khw;wk; =  ………… 

       (Kjyhk; gbKiwapy; fzpf;fg;gl;Ls;sJ) 
  1 %y; ePu; cUthFk; NghJ Vw;gLk; ntg;gkhw;wk;  =  ………… 
  1.%y; ePu;; cUthFk;NghJ Vw;gLk; ntg;gTs;Siw  =  ………… 
 
7. Gwntg;g jhf;fk;> mf ntg;g jhf;fk; Mfptw;Wf;fhd rf;jp kl;l 

tiuGfis tiuf. 
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1. jhf;f tPjk; vd;gij tiuaWf;f 
………………………………………..……………………………..………….……….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………..……………………………..………

……….………………..……………….……………………………………………..……………………………..………. 

2. jhf;ftPjj;ij mstpLk; mbg;gilf; fhuzp vJ ?;. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..…………………....…………………………………………..……………………………

..…………………..…………………………………………..……………………………..……………….………………

……………………………..……………………………..……………….……………………………………………..……

………………………..……………….……………………………………………..……………………………..…………

…….………………..……………….……………………………………………..……………………………..…………… 

3.  jhf;ftPjj;ij;ij xg;gpl Nkw;Fwpg;gpl;l fhuzpiaj; jtpu NtW gpw 
  fhuzpfisj; jUf. 
………………………………………..……………………………..……………….….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….………………..……………….……………………………………………..……

………………………..………………………..……………….……………………………………………..……………… 
4. jhf;f tPjj;ij mstplj;jf;f Kiwfis tptupf;f. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..……………….…………..……………….……………………………………………..…

…………………………..………………………………………………………..……………………………..……………

……..…………………………………………..……………………………..……………….………………………………

……………..……………………………..……………….……………………………………………..……………………

………..……………….……………………………………………..…………………………………..……………….…… 

5. a A + b B = c C + d D  vDk; ,urhadr; rkd;ghl;by; 

(i) A  jhf;fpapd; nrwptpd; khw;wtPjj;jpw;fhd Nfhitia jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………………..…..……………….…… 

(ii)  D  tpistpd; nrwptpd; khw;wtPjj;jpw;fhd Nfhitia jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………………..…….…… 

Nju;r;rp 12.0: : ,af;f ,urhadtpaypd; mbg;gil vz;zf;  
    fUf;fisg; gad;gLj;jpjhf;ftPjj;ij MSif 
   nra;thu;. 
Nj.k. 12.1: ,urhadj; jhf;f tPjj;jpd;ghy; nry;thf;Fr; nrYj;Jk; 
    fhuzpfis gupNrhjid uPjpapy; Jzpthu;. 
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6. jhf;ftPjj;jpy; nry;thf;F nrYj;Jk; fhuzpisj; jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………….…………..……………….…….……. 

 
7. Nkw;Fwpg;gpl;l fhuzpfs; jhf;f tPjj;jpd;ghy; nry;thf;F 
 nrYj;Jtij vLj;Jf; fhl;l xt;nthU fhuzpf;Fk; xt;nthU 
 gupNrhjid jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….……………….…

…………………………..……………………………..……………….……………………………………………...………

……………………..……………….……………………………………………..……………………………………………

….………………..……………….……………………………………………..………….……………………...………… 

………………………………………..……………………………..………………….………………………………………

…..……………………………..…………………………………………………………….…..…….………………………

..…………………..…………………………………………..………………………………..……………….….…………

………………………………..……………………………..……………….……………………………………………...…

…………………………..……………….……………………………………………..…………………………………...…

…………….………………..……………….……………………………………………..……………………………..…… 

………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………….…….

.…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………...………

……………………..……………….……………………………………………..……………………………..….…………

….………………..……………….……………………………………………..……………………………..…..………… 

………………………………………..……………………………..………………….…………………………..…………

……..……………………………..………………………………………………………………..…………………….……

…..…………………..…………………………………………..……………………………..……………….…….………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………..………………………….…..………

……….………………..……………….……………………………………………..……………………………..…………

………………………………..……………………………..………………….………………………………….………..…

…………………………..………………………………………………………………..………………………..……..……

……………..…………………………………………..……………………………..……………….………….……………

……………………..……………………………..……………….……………………………………………………………

………………..……………….……………………………………………..……………………………..………………….

………………..……………….……………………………………………..……………………………..………………… 

………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..…………….….…………………

…………………………..……………………………..……………….………………………………….…………..………

……………………..……………….……………………………………………..………………………..……..…………

…….………………..……………….……………………………………………..……………………………....………… 

 



       117 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

Nj.k. 12.2 : ,urhadj; jhf;fnkhd;wpd; tPjj;jpd;kPJ nry;thf;Fr; 
      nrYj;Jk; fhuzpfis tptupg;gjw;fhf ,af;f     
      ,urhadtpaypd; mbg;gil vz;zf;fUf;fisg;  
      gad;gLj;Jthu;. 
 

8. Cf;fpfs; vd;why; vd;d ? 
………………………………………..……………………………..………………….……………….……………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………..……………………………..………

……….………………..……………….……………………………………………..……………………………..………… 
9. Vftpd Cf;fpfs; vd;why; vd;d? 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….………………..……………….……………………

………………………..……………………………..………………………..……………….……………………………… 

10. Vftpd Cf;fpfSf;F cjhuzk; jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….………………..……………….…………………… 
11. gy;ypd Cf;fpfs; vd;why; vd;d? 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….………………..……………….…………………… 

12. gy;ypd Cf;fpfSf;F cjhuzk; jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….…………………………………………………….. 

 
 
 
 
 
1. ,urhadj; jhf;fq;fs; eilngWk; gbKiwfSf;Nfw;g ,U 
 tiffshf tifg;gLj;jyhk;. mit vit ? 
………………………………………..……………………………..………………….………………………………………

..……………………………..………………………………………………………………..……………………………..… 
2. Nkw;gb tiffSf;fhf xt;nthU cjhuzk; jUf. 
………………………………………..……………………………..…………..……….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..……………..……………….……………………………………………..…………………………

…..………………………..……………….……………………………………………..……………………………..……

…………………..……………….……………………………………………..……………………………..……………… 

…..………………………..……………….……………………………………………..……………………………..……

…………………..……………….……………………………………………..……………………………..……………… 
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3. jhf;f Ms;$Wf;F vjpNu rf;jpia tiughff; fhl;Lf. 
 
 
 
 
 
 
 
 
 
 
4. Vtw; rf;jp vd;why; vd;d ? 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..……………

….………………..……………….……………………………………………..……………………………..…………… 

5. Vtw; rpf;fy; vd;why; vd;d ? 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..……………

….………………..……………….……………………………………………..……………………………..…………… 

6. jhf;fnkhd;W eilngWtjw;Fj; G+u;j;jpnra;ag;gl Ntz;ba Njitfs; 
 vit ?;  
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….……………………………………………..……………………………..……………

….……………………………………………..……………………………..……………….………………………………

……………..……………………………..……………….……………………………………………..……………………

………..……………….……………………………………………..……………………………..…………………………

…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………..…… 
7. gy;gbKiwj; jhf;fnkhd;wpd; jhf;ftPjj;ij jPu;khdpf;Fk; gbKiw 
 (tPj epUza gbKiw) vJ ? 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….………………..……………….……………………………………………..………… 
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   kj;jpakhfhzf; fy;tpj; jpizf;fsk; 
                fz;b 

myFg; guPl;ir – 09 
 ghlk; : njhopDl;gtpaYf;fhd tpQ;Qhdk;     Neuk; : 1:30 kzp 

gFjp 1 
1. gpd;tUtdtw;wpy; rf;jpapd; myF 
     1) kg m2s-2     2)  A+y;      3) BTU      4) guptY   5) Nkw;$wpa midj;Jk;
  
2. ntg;gg; gupkhwypdJk;> Ntiyg; gupkhwypdJk; Nru;khdkhfr; #oypy; 
 rf;jpg; gupkhw;wk; eilngWfpd;wJ vdpd; gpd;tUk; $w;Wfspy; rupahdJ 

1) #oypUe;J njhFjpf;F ntg;g CLflj;jy; Neu; khw;wkhFk;. 
2) njhFjpapypUe;J #oYf;F ntg;g CLflj;jy; kiw khw;wkhFk;.  
3) #oypUe;J njhFjp kPJ Ntiy nra;ag;gLjy; Neu; khw;wkhFk;. 
4) njhFjpapypUe;J #oy; kPJ Ntiy nra;ag;gLjy; kiw khw;wkhFk;. 
5) Nkw;$wpa ahTk; rup.  

                                     
3. iejurd; thAthdJ ,b kpd;dy; nraw;ghl;bd; NghJ xl;rprd; thA cld; 
GupAk; jhf;fkhdJ 

  1) xU Gwntg;gj; jhf;fkhFk;    2) xU mfntg;gj; jhf;fkhFk;.   
  3) xU eLepiyahf;fj;; jhf;fkhFk;   4) jhf;fk; eilngwhJ     
5) Nkw;$wpa ahTk; gpio.                                      

  
4. 273.12K ,y; gdpf;fl;bia ePuhf;Fk; khw;wj;jpy;                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
  1) khw;wk; jhdhf epfo;fpd;wJ    2) ntg;gepiy $Lfpd;wJ    
 3) ntg;gg; gupkhw;wk; ,y;iy     4) ntg;gk; ntspg;gLj;jg;gLfpd;wJ      
5) ntg;gk; cwpQ;rg;gLfpd;wJ. 
  

5. 10.0 fpuhk; jpzpTila xU nrg;G Mzpapd; ntg;gepiyia 300C apypUe;J     
1300C w;F cau;j;j Njitahd ntg;grf;jp (nrg;gpd; jd;ntg;gf;nfhs;ssT 
0.38 J/0C.g) 
1) 0.38 J     2) 2.63 J       3) 3.80 J           4) 380 J    5) 2631.5 J  

  

6. njhFjpahdJ 25 fNyhup ntg;gj;ijg; ngw;W 75 A+y; Ntiy nra;ag;gl;lJ. 
njhFjpapd; cl;rf;jp  khw;wk; 
1) -180 J         2) -30 J           3) 30 J             4) 100 J          5) 180 J 

 

7. -30⁰ C   ntg;gepiyiaf; nfhz;l 0.5 kg  gdpf;fl;bahdJ 0⁰ C ,Ys;s 

 gdpf;fl;bahf  khw;wkilAk; NghJ mfj;JwpQ;rg;gLk;  ntg;gk; kJ ,y; 

 (gdpf;fl;bapd; jd;ntg;gf;nfhs;ssT 2.06 Jg⁻¹ ⁰C⁻¹) 

1) 3.09 kJ          2) 7.28 kJ          3) 30.9 kJ         4) 72.8 kJ         5) 123.6 kJ 

8.gpd;tUtdtw;wpy; vJ mkpynkhd;wpd; epak eLepiyahf;fy; 
ntg;gTs;Siwia tiuaWf;fpwJ. 

1) mkpynkhd;wpd; xU %y; %ynkhd;wpdhy; Kw;whf eLepiyahf;fg;gLk;    
NghJ ntsptplg;gLk; ntg;gk;. 

2) mkpynkhd;wpd; xU %y; td;%ynkhd;wpdhy; Kw;whf eLepiyahf;fg;gLk; 
 NghJ ntsptplg;gLk; ntg;gk;. 
3) xU %y; ePiu ngWtjw;F jug;gl;l mkpyk; %ynkhd;wpdhy;     
eLepiyahf;fg;gLk; NghJ ntsptplg;gLk; ntg;gk;. 
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4) jug;gl;l mkpynkhd;W nkd;%ynkhd;wpdhy; Kw;whf eLepiyahf;fg;gLk; 
NghJ ntsptplg;gLk; ntg;gk;. 

5) rupahd tiuaiw jug;gltpy;iy 
 

                                                           ; vjpyPdpd; 

 ,j;jfdj;jpd; NghJ ePu; MdJ thA epiyapy; (          ,y;yhky;> jput 
 epiyapy;>         Mf cUthFkhapd;    ,d;  ngWkhdk;           ,y;  
 ahJ ?;                   ,w;fhd                ) 

1) -1235  2) -1279 3)  -1323       4) -1367     5) -1411                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
 

                                            vDk; jhf;fj;jpypUe;J 1mol 

         cUthFk; NghJ   Vw;gLk; ntg;gTs;Siw khw;wk; 
  1) -92.2 kJ    2) -46.1 kJ   3)  46.1 kJ  4) 92.2 kJ     5)  184.4 kJ     
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

11.          Mfpatw;wpw;fpilapyhd jhf;fj;jpd; ntg;gTs;Siw  
 -57kJ mol-1 MFk;. 2mol dm-3 nrwpitf; nfhz;l 100cm3       cld;  8g      
 ,id jhf;fKwr; nra;jhy; ntsptplg;gLk; ntg;gj;jpd; msT 
 (rhuZj;jpzpT H=1,O=10,Na=23 
1) -57 kJ      2) -5.7 kJ    3)  -114 kJ    4) 11.4 kJ      5) Nkw;$wpa vJTkd;W 
 

12. gpd;tUtdtw;wpy; vJ Cf;fpfspd; ,ay;gpy;yhjJ ?; 
1)  Cf;fpfs; jhf;f Kbtpy; ,urhad uPjpapy; khw;wkiltjpy;iy 
2) Cf;fpfs; jhf;fj;jpy; rpwg;Gj; jd;ikAilad.                                                                                                                                    
3) Cf;fpfs; jhf;fnkhd;Wld; Nru;e;Js;s ntg;gTs;Siw khw;wj;ijf;    

Fiwg;gd. 
4) Cf;fpfs; jhf;fj;jpw;F khw;W topnahd;iwf; nfhLf;fpd;wd. 
5) Cf;fpfs; jhf;fj;jpd; Vtw;rf;jpj; jLg;ig Fiwg;gd. 

 
13. khwh ntg;gepiyapy; eilngWfpd;w ,urhadj;jhf;fj;jpd; tPjk;  jhf;fk; 

njhlu;e;J eilngWk; NghJ Fiwfpd;wikf;Ff; fhuzk; 
1) Vtw;rf;jpapYk; ghu;f;f kpifahd rf;jpia cila jhf;fp %yf;$Wfspd; 

rjtPjk; Fiwfpd;wik. 
2) rkepiy mZfg;gLk;NghJ Kd;Kfj; jhf;fj;jpdJk; gpd;Kfj; 
 jhf;fj;jpdJk; tPjq;fs; G+r;rpaj;jpw;Fg; Fiwfpd;wik.                                                                                                                                    
3) jhf;fj;jpd; Vtw;rf;jp mjpfupf;fpd;wik. 
4) jhf;fpfspd; nrwpTfs; Neuj;Jld; Fiwfpd;wik. 
5) jhf;fk; njhlUk;NghJ jhf;fj;jpd; ntg;gGs;Siw khw;wk; Fiwfpd;wik                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

 
14. tiuG A ,y;> E1, E2, E3, E4 vd;gd KiwNa 
  Fwpg;gJ 
1) ,ilepiyr; rpf;fypd; mOj;jrf;jp> jhf;fpapd; 

mOj;jrf;jp>tpistpd; mOj;jrf;jp> Vtw;rf;jp  
2) jhf;fpapd; mOj;jrf;jp> tpistpd; 

mOj;jrf;jp> Vtw;rf;jp> ,ilepiyr; rpf;fypd; 
mOj;jrf;jp  

3) tpistpd; mOj;jrf;jp> Vtw;rf;jp> ,ilepiyr; 
rpf;fypd; mOj;jrf;jp> jhf;fpapd; mOj;jrf;jp 

4) jhf;fpapd; mOj;jrf;jp> ,ilepiyr; rpf;fypd; mOj;jrf;jp> Vtw;rf;jp > 
tpistpd; mOj;j rf;jp 

5) Vtw;rf;jp> jhf;fpapd; mOj;jrf;jp> tpistpd; mOj;j rf;jp> ,ilepiyr; 
rpf;fypd; mOj;jrf;jp; 

 
15. xU ,urhad jhf;fj;ij rpwg;ghf epiwNtw;w   
  1) Nkhjy; rf;jpia $l;b> Vtw;rf;jpia Fiwf;f Ntz;Lk;;   

 E1

 

E2

 

E3

 

E4
 

tiuG A 
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  2) Nkhjy; rf;jpiaAk;> Vtw;rf;jpiaAk; $l;Ljy; Ntz;Lk;;. 
  3)  Nkhjy; rf;jpiaAk;> Vtw;rf;jpiaAk; Fiwf;f Ntz;Lk;;  
  4) Nkhjy; rf;jpia Fiwj;J> Vtw;rf;jpia $l;l Ntz;Lk;;  
 5) Nkhjy; rf;jpAk;>Vtw;rf;jpAk; rkdhf mikjy; Ntz;Lk;.  

 
16.                              

,w;Fupa Vftpd Cf;fpahf  

 1)        J}s; gad;gLj;jyhk;.       2)        J}s; gad;gLj;jyhk;   
3)          fiury; gad;gLj;jyhk;.   4)         fiury; gad;gLj;jyhk;.     

 5)   Nkw;$wpa ahTk; rupad;W.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
 

17.                                    
,j;jhf;fj;jpy;       cUthFk; tPjk; 

 0.40                vdpd;  
1)       kiwAk; tPjk; 0.20                    

2) 2)       kiwAk; tPjk; 0.20                 

           kiwAk; tPjk; 0.40               ;     

4)          kiwAk; tPjk; 0.40                 

           kiwAk; tPjk; 0.80                 

 
18.                              ,j;jhf;fj;jpy;        cUthFk; tPjkhdJ  

  8.4x10-7Ms-1  vdpd;           FiwtilAk; tPjk; ahJ ? 

1)   8.4x10-7  Ms-1       2) 6.3x10-7 Ms-1       3) 4.2x10-7Ms-1      4) 2.1x10-7Ms-1      5) 0   
 

19. ifj;njhopy;fspy;jhf;fpfspd; tPjj;ij mjpfupg;gjw;Fg; gupe;Jiuf;ff; $ba 
kpfg; nghUj;jkhd ,yhgfukhd/ cw;gj;jp nryit Fiwf;ff; $ba Kiw 

1) ntg;gepiyiaf; $l;ly;  
2) jhf;fpf; nrwpit mjpfupj;jy;.  
3) Fwpj;j ,urahspddg; nghUs;fisr; 

Nru;j;jy;.   
4.) jhf;fpfspd; Nkw;gug;gpd; gug;gsit 

mjpfupj;jy;   
5) Nkw;Fwpg;gpl;l midj;Jk; rup. 

 
 
 
 
 

                 
      gFjp 2             

              mikg;Gf; fl;Liu tpdh 
1. ePupy; NH4Cl(s) ,d; fiujYld; 
njhlu;Ggl;l ntg;gkhw;wj;ijf; fzpg;gjw;F 
cUtpy; fhl;lg;gl;Ls;s xOq;fikg;G 
gad;gLj;jg;gl;lJ. fha;r;rp tbj;j ePupd; 
100cm3 MdJ fpz;zj;jpy; Nru;f;fg;gl;lJ. 
fha;r;rp tbj;j ePupd; njhlf;f ntg;gepiy 
250C vd msf;fg;gl;lJ. gpd;du; NH4Cl(s) 

,d; 0.2 mol MdJ ePUld; Nru;f;fg;gl;Lj; 
njhlu;r;rpahff; fyf;fg;gl;lJ. fiurypd; 
ntg;gepiy gbg;gbahff; Fiwtjhf  
mtjhdpf;fg;gl;lJ. msf;fg;gl;l kpff; Fiwe;j ntg;gepiy 15.0 0C Mf 

 20. xU jhf;fj;Jf;Fupa ntg;gTs;Siw tiuG jug;gl;Ls;sJ.  
   jhf;fj;jpd; Vtw;rf;jp ahJ ? 
1) E2–E1   2) E3–E1   3) E3–E2   4) E2–E3    5) E1–E2  
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,Ue;jJ. gad;gLj;jpa ePupd; msthdJ NH4Cl(s) I Kw;whff; fiuar; 
nra;tjw;Fg; Nghjpajhf ,Ue;jJ. ePupd; mlu;j;jpAk; jdntg;gf;nfhs;ssTk; 
KiwNa 1.00gcm-3 4.2Jg-1 0C MFk;. NH4Cl(s)) fiutjdhy; ePupd; mlu;j;jpAk; 

jd;ntg;gf;nfhs;ssTk; khWtjpy;iy vdf; nfhs;f.  

     

(i)  njhFjpia (fiury;) kWgbAk; 250C f;F nfhz;L tUtjw;F toq;f 
Ntz;ba ntg;gj;jpd;msit fzpf;f. 

…………………………………………………………..………………………….… 

 

(ii) ePupy; NH4Cl(s) fiujy; Xu; mfntg;g nrad;Kiwah Gwntg;g 
 nrad;Kiwah ckJ tpilia tpsf;Ff. 

…………………………………………………………………..…………………..….

  

(iii) jhf;fk;                  
        

 

 

 
+ Cl

-
 (aq) cld; njhlu;Gg;gl;l ntg;gTs;Siw 

khw;wj;ij (kJmol-1)  ,y; fzpf;f.    

          

…………………………………………………………………..………………… 

          
(iv)  200cm3 ePiu gad;gLj;jp ,g;gupNrhjid nra;ag;gl;lhy;> ntg;gepiy 
khw;wk; Nkw;Fwpj;j ngWkhdj;jpYk; $bajhf ,Uf;Fnkd ePu; 
vjpu;ghu;f;fpd;wPuh? ckJ tpilia tpsf;Ff.             
…………………………………………………………………..…………………

………………………………………………………………………………………

………………………………………………………………………………………      
…….……………………………………………………………..………………… 

 

(v) njhFjpapd; (fiurypd;) ntg;gepiy khWk; tpjj;ij ntg;gepiy Neu 
tisapia tiutjd; %yk; fhl;Lf. (Fwpg;G: ,Wjpapy; njhFjp 
miwntg;gepiyf;F (250C) tUfpd;wJ.) 

 

 

 

 

 

 

 

(vi) ,g;gupNrhjidapy; cNyhf fpz;zj;Jf;F gjpyhf gpsh];bf; fpz;zk; Vd; 
 gad;gLj;jg;gLfpd;wJ vd tpsf;Ff. 

…………………………………………………………………..……………………. 

…………………………………………………………..………..……………………

…….………………………………………………………………………………….. 

 

(vii)  ntg;gepiyia mjpfupf;Fk; NghJ NH4Cl(s) ,d; fiujpwd; mjpfupf;Fkh? 
my;yJ FiwAkh? ckJ tpilf;Ff; fhuzq;fisj; jUf. 

…………………………………………………………………..……………………

…….……………………………………………………………………………..……

…………………….…………………………………………………………………... 
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fl;Liu tpdhf;fs; 

2. A.  (i) xU ,urhadj;jhf;fk; eilngWtjw;F G+u;j;jp nra;a Ntz;ba    
Njitfs; ahit? 

 (ii) Cf;fpfs; jtpu jhf;f tPjj;ijg; ghjpf;Fk; fhuzpfs; ,uz;bid vOJf. 

(iii) Vtw;rf;jp vd;why; vd;d? 

(v)  Vtw;rf;jpf; Nfhl;ghl;ilg; gad;gLj;jp Cf;fpfs; jhf;f tPjj;ij vt;thW 
mjpfupf;Fk; vd;gij  tpsf;Ff. 

 

 B .  NO(g)  ,w;Fk; Cl2(g)  ,w;FkpilNaahd jhf;fk;                            

MFk;. ,j; jhf;fk; njhlu;ghd gupNrhjidj; juTfs; fPNo jug;gl;Ls;sd. 
 

 

f
hy

k
; 

(n
r
f
;f
d
;) 

0
 

5
0

 

1
0

0
 

1
5

0
 

2
0

0
 

3
0

0
 

4
0

0
 

5
0

0
 

8
0

0
 

1
0

0
0

0
 

 
 

  
  
,
d
; 

n
r
w
pT

 
 (

m
o

ld
m

-3
 ) 

0
.1

 

0
.0

9
0

5
 

0
.0

8
2

0
 

0
.0

7
4

1
 

0
.0

6
7

1
 

0
.0

5
4

9
 

0
.0

4
4

8
 

0
.0

3
6

8
 

0
.0

2
0

0
 

0
 

 
(i)   Nkw;gb jhf;fj;jpy; jhf;fq;fs;> tpisnghUs;fs; Mfpad njhlu;ghfj; 

jhf;f tPjj;jpw;fhd rkd;ghLfis vOJf. 
(ii)   30-80s fhy tPr;Rf;F ,ilj;jhf;f tPjj;ijf; fzpf;f.  

(iii) ml;ltizapy; Fwpg;gpl;l juTfis tiuGg;gLj;Jf. 
(iv)  tiuigf; nfhz;L   
(a)           ,d; nrwpT 0.04omoldm

-3 Mf ,Uf;Fk; NghJ jhf;ftPjj;ijf;   

fzpf;f. 
(b) 600 nrf;fdpy; jhf;fj;jpd; jhf;ftPjj;ijf; fzpf;f. 

 
3.    A.  

(i)  xU jug;gl;l ,urhadr; jhf;fj;jpw;fhd Muk;g tPjk;> ruhrup tPjk;>       
fzepiy tPjk; vd;Dk; gjq;fis tiuaWf;f. 

(ii) jhf;fpfspd; jhf;f tPjk; fzpj;jypy;> fhyk; njhlu;ghfj; jhf;fpfspd; nrwpT 
khw;wk; xU kiwg; ngWkhdj;jpdhy; ngUf;fg;gl;l NghjpypYk;> fhyk; 
njhlu;ghf tpisnghUs;fspd; nrwpT khw;wk; xU Neu;g; ngWkhdj;jpdhy; 
ngUf;fgg;gLfpd;wJ ,jid tpsf;Ff.. 

 

B.    A + B + C      tpisnghUs;fs;  
 vd;Dk; jhf;fk; gpd;tUk; vspa gbKiwfspfspD}lhf eilngWfpd;wnjdf; 
fUJf. 

 

 A + C      X      (xU tpiuthd gb) 

 X + C      Y    (xU tpiuthd gb) 

 Y + B      Z    (xU nkJthd gb) 

 Z + nC + nB      tpisnghUs;fs;  (xU tpiuthd gb) 
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Njh;r;rp 13.0: Nrjdr; Nru;itfs; kw;Wk; capu; %yf; $Wfspd; 
  mikg;G> Kf;fpaj;Jtk;> gpuNahfq;fs; Mfpatw;iwj; 
  Njbaha;thu;. 
Nj.k. 13.1 : Nrjdr; Nru;itfs; kw;Wk; capu;KiwikfSf;F 
         Kf;fpakhd njhopw;gL $l;lq;fis ,dq;fhzy;. 
 

 

(i)  ,g;gbfspy; vJ jhf;fj;jpd; tPjj;ijj; jPu;khdpf;Fk; vdf; fhl;Lf. 
(ii) eilngWk; jhf;fj;jpd; tPjj;jpw;fhd xU tPjf; Nfhitia vOJf. 
 

C.   Br2  Kd;dpiyapy; H2O2 ,d; gpupifahdJ ,uz;L gbfspy; eilngWk;;.   
KjyhtJ gbahdJ fPNo jug;gl;Ls;sJ  

   H2O2(aq)+Br2(aq)  2Br(aq)+O2(g)+2H+……………………………(1)    

     ,q;F Br2 Cf;fpahf nraw;gLfpd;wJ. jhf;ftPj epu;zag;gb (1) MFk;.  

(i)  jhf;fj;jpd; vjpu; jhf;f Ms;$WfSf;fhd tiuig tiuf. 
(ii) mjpy; ,ilepiyiaAk;> Vtw;rf;jpiaAk; Fwpf;f.    

   (H2O2(aq)  2 H2O2(aq) )+O2(g)                       

(iii) ifj;njhopy; Cf;fpfSf;Fk;> capupay; Cf;fpfSf;FkpilNaahd ,uz;L 
 NtWghLfisj; jUf. 

 
 
 
 
 
 
 
1. jpz;kk;> jputk;> thA Mfpatw;iwr; Nrh;e;j fhgd; mlq;fpAs;s 
 Nrh;itfSf;fhd cjhuzq;fs; jUf. 
………………………………………..……………………………..………………….………………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….…………………………………………………………………………………………. 

2. “fhgd; mad; Nru;itfisj; Njhw;Wtpg;gjpy;iy” fhuzk; jUf. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….…………………………………………………………………………………… 

3.  fhgd; %yf;$w;Wr; Nru;itfisj; Njhw;Wtpf;Fk; jd;ikiaf;   
  nfhz;Ls;sikf;F fhuzkhf miktJ vJ ? 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….…………………………………………………………………………………… 

4.  fhgd; mZf;fs;; fhgd; mZf;fSlDk; NtW %yf mZf;fSlDk; 
  (H, O, S, P, N, myrd;fs;) Njhw;Wtpf;ff; $ba gpizg;Gfs; vit ? 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….…………………………………………………………………………………… 
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5.  fhgd;; %yfj;jpd;; xU rpwg;gpay;igj; jUf. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..…………………….…………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..… 

6.  IjNuhf;fhgd;fs; vdg;gLtJ ahJ ? 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..… 

7. . Nrjdr; Nru;itfSf;F cjhuzq;fs; jUf. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………………………………………………. 

8.  capupurhadtpay; vd;gjhy; ePu; tpsq;FtJ ahJ ? 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….…………………………………………………………………………………… 

9.  vkJ clYf;F vq;qdk; fhgd; fpilf;fpd;wJ vd;gij tpsf;Ff. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….…………………………………………………………………………………… 

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….…………………………………………………………………………………….. 

10.  capu; %yf;$Wfspy; fhzg;gLk; rpwg;ghd njhopw;gL $l;lq;fisj; 
   jUf. 
………………………………………..……………….……………..………………….……………………………………

…..……………………………..………………………………………………………………..……………………………..

…………………..…………………………………………..……………………………..……………….…………………

…………………………..……………………………..……………….……………………………………………..………

……………………..……………….…………………………………………………………………………………………. 

11. Nkw;gb njhopw;gL $l;lq;fis> kpd;kiwj; jd;ik. mkpyj; jd;ik> 
 %yj; jd;ik> eLepiyj; jd;ik nfhz;l $l;lq;fshf tifg;gLj;Jf. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………………………………………………. 
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12. Ijurd; gpizg;ig tiuaWf;f. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………………………………………………. 

13. gpizg;G Kidthf;fk; vd;why; vd;d? 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

……………………………..……………………………..……………….……………………………………………..……

………………………..……………….……………………………………………………………………………………… 

14. %yf;$Wfspd; tbtj;jpy; gq;fspg;G nra;Ak; fhuzp vJ ?  
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..……………………………………………………………………………………………………….. 

15. %yf;$Wfspd; KidTj; jd;ikapy; nry;thf;F nrYj;Jk; fhuzp 
 vJ?  
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..……………..……………….……………………………………………..………………………… 

16. “Like dissolve like” vDk; vz;zf;fUit tpsf;Ff. 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….………………..……………….……………………………………………..… 

17. ngUk;ghyhd KidTj;jd;ikAs;s capu; %yf;$Wfs;> ePupy; 
 fiutjw;fhd fhuzk; ahJ ? 
………………………………………..……………….……………..………………….……………………………………

……..……………………………..………………………………………………………………..…………………………

…..…………………..…………………………………………..……………………………..……………….……………

………………………………..……………………………..……………….……………………………………………..…

…………………………..……………….……………………………………………………………………………………. 

18. ePupy;> epAf;fpspf;fkpyk; kw;Wk;; mkpNdh mkpyq;fspd;; fiujpwDf;F 
 fhuzkhf miktJ vJ? 
………………………………………..……………….……………..………………….…………………..….……………

………..……………………………..………………………………………………………………..………………………

……..…………………..…………………………………………..……………………………..….…………….…………

…………………………………..……………………………..……………….………………….…………………………..

……………………………..……………….………………………………………………………..………………………… 

 

 

 



       127 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

19. KidTj; jd;ikAs;s %yf;$Wfspd; cUFepiy> nfhjpepiy gw;wp 
 ahJ $WtPu;? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

20. capu; %yf;$Wfs; vd;why; vd;d?  
………………………………………..……………….……………..………………….………….……….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

21. capu; %yf;$Wfspy; gpujhd tiffs; ahit? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

22. capu;j; njhopw;ghLfs; njhlu;ghf tpNrl Kf;fpaj;JtKs;s 
mj;jpahtrpakhd gjhu;j;jq;fisj; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

 
 
  
1. fhNghitjNuw;W vd;gJ ahJ?  
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

2. fhNghitjNuw;iw tifg;gLj;Jf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..……………………… 

3. Nkw;Fwpg;gpl;l tiffSf;F cjhuzq;fs; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

Nj.k. : 13.2  fhNghitjNuw;Wfspd; fl;likg;ig Ma;e;jwpthu;. 
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4. fhNghitjNuw;wpd; nghJr; #j;jpuk; ahJ?   
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...… 

5. nkhNdhrf;fiul;L vd;why; vd;d?  
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

6. vspikahd nkhNdhrf;fiul;L vJ ? 
......................................................................................................................................................
...................................................................................................................................................... 
7. vspikahd nkhNdhrf;fiul;bd; fl;likg;ig tiue;J> mjpYs;s 
 $l;lq;fis ,dq; fhz;f. 
 
 
 
 
 
 
 
 
 
 
 
 
8. my;NlhR> fPw;NwhR Nru;itfSf;fpilapyhd NtWghL vd;d? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

9. my;NlhR> fPw;NwhRf;F xt;nthU cjhuzk; je;J> mjd; 
 fl;likg;ig tiue;J> mjpYs;s $l;lq;fis ,dq;fhz;f.  
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 
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10. A,B,C fl;likg;Gfis ,dq;fhz;f.   
 
 
 
 
 
 
 
 

                                                  

 
 
11. ,aw;ifapy; fhzg;gLk; ,dpg;Gr; Rit kpf cau;thd 
 nty;ytif vJ? 

………………………………………..……………….……………..………………….…………………….………….

……………………………………………..……………………………..…………………………………….………… 

12. A,B,C fl;likg;Gfis ,dq;fhz;f.  
 

 
 
 
 
 
 

 
                A              B               C 

……………………………….. ……………………………………  ……………………………………… 

13. ilrf;fiul;Lfs; vd;why; vd;d ? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

14.  ilrf;fiul;LfSf;F cjhuzq;fs; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

15.  “fpisf;Nfhrpbf;Fg; gpizg;G” vd;why; vd;d ?  
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

16.  
 
 
 
 
 

          A 

…………………………………… 

               B 

…………………………………… 

                       C 

…………………………………… 
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(i) Nkw;gb jhf;fj;jpy; A,B,C Nru;itfis ,dq; fz;L vOJf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

 (ii) fpisf;Nfhrpbf;Fg; gpizg;ig ,dq;fz;L ngaupLf.) 
 1  
17.   
 
 
 
 
 
 
 
 

 

(i) Nkw;gb jhf;fj;jpy; Nru;itfis ,dq; fz;L vOJf. 
A. ..................................................................... 
 
B. ..................................................................... 
 
C.  ..................................................................... 
(ii) fpisf;Nfhrpbf;Fg; gpizg;ig ,dq;fz;L ngaupLf.)  
 
j5 
14414.    
18. Rf;NuhR ePu;g;gFg;G %yk; fpilf;Fk; ,U Nru;itfisj; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

 
19. Nkw;Fwpg;gpl;l Nru;itfis vt;tthW NtW gpupj;jwpayhk;? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

 
20. ,yw;Nwhrpd; ePu;g;gFg;gpd; %yk; fpilf;Fk; ,U Nru;itfis jUf 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 

………………………………………………………………………………………………………………………………….. 

 

 

 

 
 

 

 

 

A 

A 
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21. nghyprf;fiul;Lf;fs; vd;why; vd;d? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
22. nghyprf;fiul;Lf;fSf;F cjhuzk; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..……… 
23. mikNyhR> mikNyhngj;jpd; vd;gtw;iw tpsf;Ff. 
 
mikNyhR………………………………………..……………….……………..………………….…………………

….………….……………………………………………..……………………………..…………………………………….

………………...……………………………..…………………..…………………………………………..………………

……………..……….……………………………………………..……………………………..……………….…………..

…………………………………..……………………………..……………….………………………………………………

………………………………………………………………………………………………………………………………….. 
mikNyhngj;jpd;………………………………………..……………….……………..………………….………

…………….………….………………………………………………..……………………………..……………….…….…

……………….………………...……………………………..…………………..…………………………………..………

..……………………………..……….……………………………………………..……………………………..…….……

……….…………..…………………………………..……………………………..……………….…………………………

………………………………………………………………………………………………………………………………….. 
 
24. gpd;tUk; fl;likg;Gfis ,dq;fhz;f. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A.................................................................................................................................................. 
   
B. ...............................................................................................................................................    
  

A 

B 
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25.  nrYNyhR vd;why; vd;d? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
26. nrYNyhR fl;likg;gpy; fpisrpf; gpizg;ig ,dq;fz;L  ngaupLf. 
 
 
 
 
 
 
 
27. fpisf;Nfhrd; vd;why; vd;d? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

 
28.  vspa nty;yj;ij ,dq;fhz;gjw;fhd Nrhjidfspd;      
  gbKiwfisj; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
29. khg;nghUis ,dq;fhZk; Nrhjidf;fhd gbKiwfisj; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
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30. capUyfpy; fhNghitjNuw;Wf;fspd; Kf;fpaj;Jtq;fisj; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
31. NtiyAyfpy; fhNghitjNuw;Wf;fspd; Kf;fpaj;Jtq;fisj; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
 
 
 
 
1. mkpNdhtkpy %yf;$wpy; mlq;fpAs;s gpujhd njhopw;gL 
 $ll;lq;fis Fwpg;gpLf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...… 
 
2. mj;jpahtrpa mkpNdhhtkpyq;fs; xd;gijAk; jUf. 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

 
 

Nju;r;rpkl;lk; : 13.3 mkpNdhhtkpyq;fs; kw;Wk; Gujq;fspd;  
   fl;likg;ig Ma;e;jwpthu;. 
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3. gpd;tUk; mkpNdhhtkpyq;fspd; fl;likg;Gfis ,dq;fz;L 
 ngau;fis Fwpg;gpLf. 
 
 
 
 
 
 
 
 

A. .......................................................  B. .................................................... 
 
 

 
 

                  

 C..........................................        D. ............................................. 

 

4. Gujj;jpy; mlq;fpAs;s tpNrl $l;lq;fs; vit? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..……………………… 
5. Gujj;jpy; fhzg;gLk; gpizg;G vJ?  
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...… 
6.  Nkw;Fwpg;gpl;l gpizg;G vt;thW cUthfpd;wJ? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 
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7. gpd;tUk; fl;likg;gpy; Nkw;Fwpg;gpl;l gpizg;ig ,dq;fz;L vOJf. 
 
 
 
 
 
      
            
...................................................................................................................................................... 
8. nghypngj;ijl;Lf;fs; vd;why; vd;d ? 
………………………………………..……………….……………..………………….…………………….………….……

………………………………………..……………………………..…………………………………….………………...…

…………………………..…………………..…………………………………………..……………………………..………

.……………………………………………..……………………………..……………….…………..………………………

…………..……………………………..……………….……………………………………………………………………… 

 
9. Gujj;jpd; Kjyhd fl;likg;G > Jizahd fl;likg;G Mfpatw;iw 
 tpgupf;f. 
Kjyhd fl;likg;G 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
Jizahd fl;likg;G. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
10. ,ioAUg; Gujq;fs; vd;why; vd;d? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
11. ,ioAUg; Gujq;fspd; gad;fs; vd;d? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
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12. rpWNfhsTUg; Gujq;fs; vd;why; vd;d ? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
13. rpWNfhsTUg;; Gujq;fspd; gad;fs; vd;d? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
14. rpf;fyhd ,izg;Gg; Gujq;fs; vd;why; vd;d ? 
...................................................................................................................................................... 
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................ 
15. rpf;fyhd Gujq;fspd; gad;fs; vd;d? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
16. fpisf;Nfhg; Gujk;  vd;why; vd;d ? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................
...................................................................................................................................................... 
17. fUg;Gujq;fs; vd;why; vd;d ?  
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
18. ,ypg;Ngh Gujq;fs; vd;why; vd;d ?  
....................................................................................................................................................
....................................................................................................................................................
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....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

.................................................................................................................................................... 
 
19. mkpNdhtkpyq;fis ,dq;fhZk; gupNrhjidfspd; gbKiwfis 
 jUf. 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
20. Gujj;ij ,dq;fhZk; gupNrhjidfspd; gbKiwfis jUf 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
21. .capu;Kiwikfspy; Gujj;jpd; Kf;fpaj;Jtj;ij tpgupf;f. 
 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
 
22.  czTf; ifj;njhopypy; Gujj;jpd; Kf;fpaj;Jtj;ij tpgupf;f. 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
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........................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
.................................................................................................................................................... 
........................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
.................................................................................................................................................... 
........................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
.................................................................................................................................................... 
 
 
23. gpd;tUk; ml;ltiziag; g+u;j;jp nra;f. 

 
 
 
 
 
1. Cf;fpfspd; ,ay;Gfis jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
 
 
 

Gujk; fhzg;gLk; nghUl;fs; mlq;fpAs;s Gujk; 
,izak;> frpapioaq;fs; 
Nghd;w ,izg;gpioaq;fs; 

 

Ks;se;jz;Lspfspd; cly;  
Njhy;> ,wF> nfhk;G> kapu;> efk;  
NfhJik kh  
Kl;il  
ghy;  
nryw;wpd;  

Nju;r;rp kl;lk;: 13.4 nehjpaq;fs;> tpw;wkpd;fs; Mfpatw;wpd;  
   Kf;fpaj;Jtj;ijj; Njbaha;thu; 
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2. Cf;fpfspd;  mtrpaj;ij tpsf;Ff. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
3. mq;fpapd; clypy; Cf;fy;fis epfo;j;Jk; ngUk;ghyhd fUtp vJ ?;  
...................................................................................................................................................... 
...................................................................................................................................................... 
4. nehjpaq;fis tiuaWf;f. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
5. Mjhug;gil vd;gij tpsf;Ff. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
6. nehjpaq;fspd;  rpwg;gpay;Gfisj; jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
7. capu;ghd gpuNjrk; vd;why; vd;d ? 
....................................................................................................................................................... 
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................ 
........................................................................................................................................................ 
8. rpy nehjpaq;fspd; njhopw;ghLfSf;F Njitahd Nru;itfisj; 
 jUf. 
........................................................................................................................................................ 
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................ 
........................................................................................................................................................ 
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9. “fyq;fspy; epfOk; rfy fUkq;fSf;Fk; Nrhjidg; nghUs;fNsh 
 cau; mKf;fNkh Njitg;gLtjpy;iy.” fhuzj;ij tpsf;Ff. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
10. nehjpaj; njhopw;ghL vt;thW epfOfpd;wJ ? 
...................................................................................................................................................... 
...................................................................................................................................................... 
...................................................................................................................................................... 
11. nehjpaq;fspd; Cf;fpapy;ig tiuG %yk; fhl;Lf. 
 
 
 
 
 
 
12. nehjpaq;fspd;; njhopwghL kPJ nry;thf;Fr;; nrYj;Jk;; mbg;gikf; 

fhuzpfs; vit? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
13. ifj;njhopy;fspy; gad;gLk; nehjpaq;fisj; jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
 
14. gpd;tUk; ml;ltiziag; G+uzg;gLj;Jf. 
nehjpar; nraw;ghLfs; gad;gLk; nehjpak; 
nghyprf;fiul;Lf;fis cilg;git  
Gujq;fis cilg;git  
epa+f;fpspf; mkpyk; njhFg;git  
nty;y kw;Wk; Guj 
nghRnghupNyw;wk; 
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15. gpd;tUk; ml;ltiziag; G+uzg;gLj;Jf. 
 
nehjpaq;fs; gad;gLk; ifj;njhopy;fs; 
Guj;jpNaR (Protease)  
,iyg;N;gR (Lipase)  
nrYNyhR (Cellulose)  
fhNghitjNuR (Carbohydrase)  
INrhnkNuR (Isomerase)  
INrhnkNuR (Isomerase)  
 
16. nehjpag; gad;ghl;bd; mD$yq;fis jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
17. tpw;wkpd;fspd; Kf;fpaj;Jtk; ahJ ? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
18. tpw;wkpd;fs; nehjpaq;fspd; njhopw;ghl;by; vq;qdk; jhf;fk; 
 nrYj;Jfpd;wd? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
19. ePupy;  fiuAk;; tpw;wkpd;fisAk; nfhOg;gkpyj;jpy; fiuAk; 
 tpw;wkpd;fisAk; cjhuzq;fs; %yk; Ntwhf;fp fhl;Lf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
20.  ntt;NtW tpw;wkpd;fs; mlq;fpAs;s czTfisg; ngaupLf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
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21. tpw;wkpd; FiwghL fhuzkhfj; Njhd;Wk; Fiwghl;L mwpFwpfis 
 tpsf;Ff. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
 
22. capu;Kiwfspy; tpw;wkpd;fspd; Kf;fpaj;Jtj;ij  jUf.. 
 

tpw;wkpd;fs; gad;fs; 
tpw;wkpd; A  

............................................................................... 

............................................................................ 

........................................................................... 

......................................................................... 

......................................................................... 
 

tpw;wkpd; D ......................................................................... 
......................................................................... 
......................................................................... 
......................................................................... 

tpw;wkpd; K ......................................................................... 
......................................................................... 
......................................................................... 
......................................................................... 

tpw;wkpd;B1  
(jakpd;) 

......................................................................... 

......................................................................... 

......................................................................... 

......................................................................... 
tpw;wkpd;B2   
(iuNghtpNdhtpd;) 

......................................................................... 

......................................................................... 

......................................................................... 

......................................................................... 
tpw;wkpd; B6  ......................................................................... 

......................................................................... 

......................................................................... 

......................................................................... 
tpw;wkpd; B12 ......................................................................... 

......................................................................... 

......................................................................... 

......................................................................... 
tpw;wkpd; C ......................................................................... 

......................................................................... 

......................................................................... 

......................................................................... 
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1. ,ypg;gpl;Lf;fs; mlq;fpAs;s czTg; nghUl;fs; rpytw;iwj; jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
2. ,ypg;gpl;L fiuAk; Nrjdf; fiug;ghd;fisg; ngaupLf. 
...................................................................................................................................................... 
......................................................................................................................................................
...................................................................................................................................................... 
3. ,ypg;gpl;il tiuaWf;f. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
4. ,ypg;gpl;Lf;fspd; gpujhd tbtq;fisj; jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
...................................................................................................................................................... 
5. Nkw;Fwpg;gpl;l gpujhd tbtq;fisAk; tiuaWf;f. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
6. Nkw;Fwpg;gpl;l gpujhd tbtq;fSf;fplapyhd NtWghLfis jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
...................................................................................................................................................... 
7. Nkw;Fwpg;gpl;l gpujhd tbtq;fSf;fhd nghJ mikg;Gr; #j;jpuq;fis 
 jUf.  
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 

Nju;r;rpkl;lk; : 13.5 ,ypg;gpl;Lf;fspd; fl;likg;ig Ma;e;jwpthu;. 
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8. ,ypg;gpl;bd; fl;likg;ig tpgupf;Ff. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
 
9. ,ypg;gpl;L nghJthf vt;thW miof;fg;gLk;? 
...................................................................................................................................................... 
...................................................................................................................................................... 
...................................................................................................................................................... 
10.  vz;nza;> nfhOg;G Mfpatw;wpd; Mf;ff; $Wfshfpa 
 %yf;$WfisAk; %yfq;fisAk; ,dq;fhzj;jf;fthwhd mikg;Gr; 
 #j;jpuq;fis jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................  
11.  ,ypg;gpl;Lf;fspd; cUthf;fj;jpy; gq;fspg;Gr; nra;Ak;; ePzl rq;fpypf; 

  nfhOg;gkpyq;fspd; #j;jpuq;fis jUf.. 
 

12. nfhOg;gkpyq;fis tifg;gLjJf. 
...................................................................................................................................................... 
...................................................................................................................................................... 
...................................................................................................................................................... 
13. Nkw;Fwpg;gpl;l tiffis tiuaWf;f. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................  

nfhOg;gkpyq;fs; #j;jpuq;fs; 

Nyhupf;fkpyk;  
 

kpupj;jpf;fkpyk;  
 

ghkpw;wpf;fkpyk;  
 

ypNdhnyapf;fkpyk  
 

ypNdhnydpf;fkpyk;  
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14. Nkw;Fwpg;gpl;l tiffSf;F cjhuzq;fs; jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
 
15. mq;fpfspd; clypy; nfhOg;gkpyq;fshy; Mw;wg;gLk; njhopy;fis 
 jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................  
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................  
16. mq;fpfspd; clypy; fhzg;ggLk; nfhOg;gpdhy; cUthfpa 

nkd;rt;Tfspd; gad; vd;d ? 
......................................................................................................................................................  
...................................................................................................................................................... 
...................................................................................................................................................... 
......................................................................................................................................................  
17.  “nghRNgh ,ypg;gpl;L” vd;gij tpsf;Ff. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
18. nghRNgh ,ypg;gplbd; njhopy; ahJ? 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
19. nfhOg;ig ,dq;fhz;gjw;fhd vspa Nrhjidfs; ,uz;L jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
...................................................................................................................................................... 
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......................................................................................................................................................

......................................................................................................................................................

......................................................................................................................................................

...................................................................................................................................................... 

...................................................................................................................................................... 

......................................................................................................................................................

...................................................................................................................................................... 
 
20. capUyfpy; ,ypg;gpl;Lf;fspd; Kf;fpaj;Jtj;ij jUf. 
 

,ypg;gpl;Lf;fs;  gad;fs; 
nfhOg;Gk; vz;nzAk; ……………………………………………………………… 

……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 

nkOF ……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 

nghRNgh ,ypg;gpl;L ……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 

];nuNuhapl;L (Steroids) ……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 

ju;gpd;fs; (Terpenes)   
              nke;Njhy; 

 
 

               fpguypd; 
 
 
 

                igw;Nwh 
 

fuw;wpNdhapl;L(fuw;wPd;Nghyp) 

……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 
……………………………………………………………… 

 
21. vz;nza;Ak; nfhOg;Gk; gad;gLj;jg;gLk; rpy cw;gj;jpfis 
 jUf. 
...................................................................................................................................................... 
......................................................................................................................................................
......................................................................................................................................................
......................................................................................................................................................
...................................................................................................................................................... 
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tpilfs;  
 

 
1. 

(vii) 285 cm2  = 0.285  m2 

(viii) 9 mm2  = 0.09  cm2 

(ix) 134 cm2 = 13400  mm2 

(x) 87 mm2 = 0.000087  m2 

(xi) 250 m2 = 0.00025  km2 

(xii) 375  km2 = 375000000  m2 

17. (i) ab cm2 (ii) x2 m2  (iii) ah cm2 (iv) ½ x a x h m2 (v) ½ x b x a m2  

(vi) ½ x b x h/100 m2 (vii) ½ x (a+b)/100 x h m2 (viii) ∏a2 cm2 (ix) ½ r2
 ϴ 

18.  
jpz;kq;fs; Kfq;fspd; tbtk; fhzg;gLk; 

Nkw;gug;Gfspd;              
vz;zpf;if 

nrq;fy; nrt;tfk; 6 
jhaf;fl;il  rJuk; 6 
kuf;Fw;wp ,U tl;l Kfq;fs;> xU 

tisg;gug;G 
3 

Fz;L xU tisg;gug;G 1 
rJuKfp  rJuk; 6 
fdKfp  nrt;tfk; 6 
ehd;Kfp  Kf;Nfhzk; 4 
;$k;G  xU tl;lKfk;> xU 

tisg;gug;G 
2 

Nfhsk; tisg;gug;G 1 
Kf;Nfhz 
mupak; 

,U Kf;Nfhz Kfq;fs;> 
%d;W nrt;tf Kfq;fs; 

5 

uf;Nfhsk; xU tl;lKfk;> xU 
tisg;gug;G 

2 

 

 

19. (i) a3  (ii) abc m2  (iii) ½ ax h x c (iv) ∏r2h  (v)  mb Kf;Nfhzp gug;G x h 

(vi)1/3  ∏r2h   (vii) 4/3 ∏r3 

   
 

1. 
 
 
 
 
 
 
 
 
 
 

Nju;r;rp kl;lk; 1.1. 
 

 
 

 

Nju;r;rp kl;lk; 1.2 
 

 
 

Nju;r;rp kl;lk; 1.3 
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(i) Nfhzk; B I fUjpd;  BC nrk;gf;fk;> AC vjpu;gf;fk; AB maw;gf;fk;. 

(ii) nrq;Nfhz Kf;Nfhzpnahd;wpd; nrk;gf;fj;jpy; tiuag;gl;Ls;s 
rJuj;jpd; gug;gsthdJ Vida ,uz;L gf;fq;fspYk; 
tiuag;gl;Ls;s rJuq;fspd; gug;gsTfspd; $l;Lj;njhiff;Fr; 

 rkdhFk;.  
(iii) FwpaPl;L tbtk; a2 = b2 + c2  
(iv) (a,b,c) 

(v) (3> 4> 5) (5> 12> 13)  
 (vi)     'Kf;Nfhzpnahd;wpd; gf;fq;fspd; ePsq;fs; igjfur Kk;ik  

 xd;iwj; jUnkdpd; mk;Kf;Nfhzp nrq;Nfhz Kf;NfhzpahFk;"  
 
2. (i) x2

= 62
+ +82 = 36+ 64 = 100 cm2 

    x= 10 cm 
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1. 

 
 ngsjPff; fzpaq;fs; SI myF FwPaPL 
1. jpzpT fpNyhfpuhk; kg 
2. ePsk; kPw;wu; m 
3. Neuk; nrf;fd; s 
4 ntg;gepiy nfy;tpd; K 
5. kpd;Ndhl;lk; mk;gpau; A 
6. xspr;nrwpT fz;Nlyh cd 
7. gjhu;j;jj;jpd; msT %y; mol 
8. tpir epA+l;ld; N 
9. Ntiy A+y; J 
10. tY thw; W 
11. mKf;fk; g];fhy; Pa 

2.  

 

 

 

 

 

 

 

 

3. (i)  kPw;wu; Nfhy;> msf;Fk; ehlh> Kk;ikf;Nfhy; juhR> ,urf;     
   fz;zhb ntg;gkhdp.  

(ii) ghifkhdp> epWj;jw; fbfhuk;> rikayiw juhR. 

(iii) mstPl;L cgfuznkhd;iw gad;gLj;jp ahNjDk; ngsjpf  
   fzpaj;jpd; gUkud mse;J ngwgg;Lk; ngWkhdk;. 

(iv) mstPl;L cgfuznkhd;wpy; G+r;rpak; fhl;lg;gl Ntz;ba 
 re;ju;g;gj;jpy; G+r;rpaky;yhj    thrpg;igf; fhl;Ljy; G+r;rpatO 
 vdg;gLk;./ njhlf;f myF g+r;rpaky;yhj re;ju;g;gq;fspy; msj;jiyj; 
 njhlq;Fk; ,lk; g+r;rpa tO vdg;gLk;. 
(v) G+r;rpaj;jpw;F gpd;djhf G+r;rpatOitf; fhl;Lk; re;ju;g;gk;. 

     (vi) G+r;rpaj;jpw;F Kd;djhf G+r;rpatOitf; fhl;Lk; re;ju;g;gk; 
 (vii) xU mstPl;Lf; fUtpapd; msTj; jpl;lj;jpy; fhzg;gLk; kpfr;rpwpa 
 mstPl;bd; gUkd;. 
(viii)  
 

Nju;r;rp kl;lk; 2.1. 
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a  Fohapd; cs;tpl;lk; msj;jy;  b tOf;Fk; jhil mirah   
 tz;zk; ,Wf;Fjy; 

e   Moj;ij msj;jy;      f  ntsp tpl;lk; msj;jy; 

  

 

 (ix)   
 
 
4.  (i)  
(iii)                     

(iii)  
 

 (b)  

 
 
 
 
 
 (c) 30mm+8x0.1mm=30.8 mm=3.08 cm 

 (e) efUk; EZf;Ff; fhl;b>jpNahliyw;W (Theodolite) 

 5. (i) Neu;Nfhl;L msTj;jpl;lj;ijr; Rw;wp my;yJ mjw;F ntspNa fhzg;gLk; 
 tifapy; tl;l msTj;jpl;lj;ijg; gad;gLj;jp ePsj;jpd; 
 ,opntz;zpf;ifia (Ez; msTj;jpl;lj;ijg;  gad;gLj;jp ngWk; 
 tifapy; fl;bnaOg;gg;gl;Ls;s mstPl;L Kiw. 

    (ii) tl;l msTj;jpl;lk; xU Row;wrpiag; G+u;jp nra;Ak; NghJ 
 Neu;Nfhl;L msTj;jpl;ljijf; flf;Fk; J}uk; Gupapilj;J}uk; 
 vdg;gLk;. 

 
  (iii) Gupapilj;J}uk;/tl;l gpupTfspd; vz;zpf;if.    
  

        
(v) 
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(b) Neu;> kiw g+r;rpa tOf;fs;   
 
 (c) .     

  Neu; g+r;rpatO    kiw g+r;rpatO 
 
 
 
 
 
 
 
 
(d)   
 
 
Ez;khdpj; jpUFf; fzpr;rpnahd;wpd; gFjpia glk; fhl;LfpwJ. 
(mJ mstpilf;fika tiuag;gltpy;iy.  

4) 0.001 cm . fUtpapd; ,opntz;zpfif 0.01mm 
 
(e)  efUk; EZf;Ff;fhl;b  
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1. mq;fpfspd; Mf;f myF 'fyk;"; vdg;gLk;. 
2. Kd;fUtd;; fyq;fs;; fUtd; fyq;fs; 
3. Ntw;Wikfs; 

 
  xw;Wikfs; 

KjYU nkd;rt;itf; nfhz;bUj;jy; 
KjYUitf; nfhz;bUj;jy; 
,iuNghNrhk; ,Uj;jjy; 
gpwg;Gupikg; gjhu;j;jq;fs; ,Uj;jy; (Genetic 

 
4. Kd;fUtd; :  gw;wPupah> raNdh gw;wPuPah 

fUtd;:  my;fh. gq;fR> Guw;NwhNrhth> rfy jhtuq;fs; kw;Wk; 
  tpyq;Ffs; 

5. 

 
 
 
 

Nju;r;rp kl;lk; 4.1 
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6. 

 
7. gpupapioak;> epiyapioak;  
8.

 
9. flw;gQ;Rg;Gilf;fytpioak;> xl;Lf;fytpioak;. ty;yUFf;   
fytpioak; 

10.(a) flw;gQ;Rg; Gilf;fy ,ioak;  (b) ty;yUFf; fy , i o a k 
      (c)  xl;Lf; fy ,ioak; 
 

11. 

        
capUs;s fyq;fs;; 
Rtu; nky;ypaJ> 
nrYNyhrpdhyhdJ 
fyj;jpilntspfs;   
cz;L
czTr; Nrkpg;Gf;F 
,irthf;fkile;Js;
sJ 

capuw;w fyq;fs; 
nrYNyhRr; Rtu; 
,ypf;dpd; %yk; 
jbg;gile;Js;sJ. 
fyj;jpilntspfs; 
 fpilahJ 
gpujhdkhfj; 
jhq;fw; 
njhopiyr; nra;Ak; 

capUs;s fyq;fs;; 
Rtu; nky;ypaJ> 
nrYNyhrpdhy; 
jbg;gile;Js;sJ. 
fyj;jpilntsppfs; 
mupJ 
jhq;fw;njhopiyr; 
nra;Ak; 
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12.

 

 
 
 
8. ntWq;fz;zhy; mtjhdpf;f Kbahj mq;fpfs;. 
9.  

 
 

 

 

 

 

 

Nju;r;rp kl;lk; 4.2: 
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10.  
   

 

 

 

 

 

 

 

 

 

 

 

… 

4.& 5 

fhw;Wttho; Ez;zq;fpfs; cjhuzk; : Acetobacter 
mikaj;Jf;Fupa fhw;wpd;wptho; Ez;zq;fpfs; cjhuzk; :  
         Saccharomyces 
fl;Lg;gl;l fhw;wpd;wptho; Ez;zq;fpfs; cjhuzk; : Clostridium 
Ez;tsp ehl;l Ez;zq;fpfs; cjhuzk; : Lactobacillus 

6. 

 

 

 

 

 

7.  
gw;wPupahf; Fbj;njhifiaf; fl;Lg;gLj;Jtjpy; ituRf;fs;   
Kf;fpaj;Jtk; ngWfpd;wd.  
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1. Ez;zq;fpfspd; njhopw;ghl;il rpwg;ghd kl;lj;jpy; NgZtjd; %yk; 
rpf;fyhd Nrjdr; Nru;itfs; vspa Nrjdg; gjhuj;jq;fshf ( fdpa 
cg;Gfs>; H2O> CO2) cilf;fg;gLk; nraw;ghL fdpg;nghUshf;fk; 
vdg;gLk;. 

2. gpupifr;rhb Kiw 
Ftpay; Kiw 
Fop Kiw 
capupa milg;G Kiw 

   Roy; rhb Kiw 
3. fhw;wpd;wpa epge;jidfspd; fPo;; Nrjdg; nghUl;fs; Ez;zq;fpfshy;; 
 cilf;fg;gLtjhy;; (gpupf;fg;gLtjhy;); cw;gj;jpahFk; xU thA. 
 
4. kPNjd;> fhgdPnuhl;irl;L> Ijurd;> iejurd;> Ijurd; ry;igl;L 
 
5. Nrjdg; nghUl;fs; ePu;g;gFg;giljy; 
 nehjpj;jy; 
 mnrw;wpf;fkpyk; gpwg;gpf;fg;gly; 
 mnrw;wpf;fkpyk; kPNjd; thAthf khWjy; 
 

6. capu;r; rpfpr;ir vdg;gLtJ Ez;zq;fpfisg; gad;gLj;jp #oypYs;s 
khRf;fis ePf;Fk; xU Ez;zq;fpj; njhhopDl;gr; nrad;KiwahFk;. 

 
7. capu;r; rpfpr;ir gad;gLj;jg;gLk; eilKiwr; re;ju;g;gq;fs; %d;W 

jUf.  
 fly;ePuhdJ fdpanea; fhuzkhf khrilAk; NghJ me;j 

 fdpa nea;f; frpit ePf;Fjy;. 
 ifj;njhopw;rhiyfspypUe;J ntspNaWk; khrile;j ePuppYs;s 

 fopTg;nghUl;fs; gpupifailtijj; Jupjg;gLj;jy;. 
 ePu;r; #oy;fspYs;s Nrjdf; fopTg; nghUl;fspd; msitf; 

 Fiwj;jy; 
8. ,aw;if capupag; gupfupg;G> nraw;if capupag; gupfupg;G 
9.. 

 cw;gj;jp nrad;Kiwfs; gad;gLk; Ez;zq;fpfs; 

1 ghiy ciwa itj;jy; Lactobacillus ,dq;fs; kw;Wk;  
Streptococcus l actis  

2 Nahfl; cw;gj;jp Lactobacillus bulgaris  kw;Wk;  
Streptococcus thermophilus 

3 ntJg;gff; ifj;njhopy; Saccharomyces cervisiae (kJtk;) 

4 kJrhu cw;gj;jp Saccharomyces ,dq;fs; 

5 tpdhfpup cw;gj;jp Saccharomyces cervisiae( 
fhNghitjNuw;W nehjpj;jy;) 
Acetobacter kw;Wk; Gluconobacter  
(vjNdhy;;; xl;rpNaw;wk;) 

6 FSw;whkpf;fkpyk; kw;Wk; 
iyrPd; cw;gj;jp 

Corynebacterium glutamicum 

Nju;r;rp kl;lk; 4.3. 
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10. 

 Saccharomyces cervisiae ,idg; gad;gLj;jp fhNghitjNuw;W 
nehjpj;jy; %ykhf vjNdhy; cw;gj;jp nra;jy; 

 vjNdhy; xl;rpNaw;wj;Jf;nfd Acetobacter kw;Wk; Gluconobacter 
. 

11. Nrhbak;; FSw;wNkw;W 
12. 

 Ez;zq;fpfspd; cau;thd tsu;r;rp tPjk; 
 Ez;zq;fpf; fyq;fspy; Gujr;rj;jpd; rjtPjk; cau;thff; 

fhzg;gly;. 
 kypthfg; ngwj;jf;f Nrjd Mjhug; gilfisg; (nkhyhr];> 

ngw;Nwhypag; gf;ftpisTfs;> tptrhaf; fopTg;nghUl;fs;) 
gad;gLj;jp kpf;f FWfpa fhyj;jpy; cr;rmsT Gujj;ijg; 
ngwKbjy;. cjhuzk; - fhshd; (Mushroom),my;fh (Algae) 

13. 
nehjpak;             gw;wPupah/gq;fR 
mikNyR  
 

Aspergillus niger 
Bacillus subtilis 

nrYNyR  
 

Aspergillus niger 

,d;ntl;NlR  
 

Sacccharomyces cerevisiae 

,iyg;NgR  Rhizopus spp 

Guj;jpNaR  Aspergillus oryzae 

,d;Rypd; Escherichia coli 
(guk;giuayFj; jpupTf;Fl;gLj;jpa) 

Ez;Zapu;f; nfhy;ypfs;              gw;wPupah/gq;fR 

ngdprpypd;  
 

Penicillium chrysogenum 

];nuhg;Nuhikrpd;  Streptomyces griseus 

nuw;whirf;fpspd; Sterptomyces aureofaciens 

 
 
 
 
 

25. xUtpj;jpiyapfs;. ,Utpj;jpiyapfs; 
26. xUtpj;jpiyapfs; : Nrhsj; jhtuk; 
 ,Utpj;jpiyapfs;:  jf;fhspj; jhtuk; 

Nju;r;rp kl;lk; 4.4. 
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3. 

4. 

5. 
,iyfspd; gFjpfs; njhopy;fs; 

Gwj;Njhy; fpa+w;wpd; mlq;fpAs;sJ> MtpAapu;ig 
,opthf;Fjy; ghJfhg;G 
toq;Fjy; 
 

Nkw;Nwhy; MtpAapu;ig ,opthf;Fjy;> ghJfhg;G 
toq;Fjy 

Ntypf;fhy; 
Gilf;fytpioak 

gpujhd xspj;njhFgG; ,ioakhfj;; 
njhopw;gly; 

flw;gQ;Rg; 
Gilf;fytpioak 

xspj;njhFg;G elhj;Jjy;> czitr; 
Nrkpj;J itj;jy; 
 

,iytha; thAg;gupkhw;wj;ij epfo;j;Jjy; 
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fhtw;fyq;fs; MtpAapu;g;igf; fl;Lg;gLj;jy; 

fyj;jpilntspfs; thAg; gutYf;F trjpaspj;jy 

fydpioaq;fs; 
fho; 
 
 
cupak; 

 
ePiuAk; fdpAg;GfisAk; nfhz;L 
nry;yy; 
 
czitf; nfhz;L nry;yy; 

6. 
1 Ntypf;fhw; Gilf;fytpioak; 

2  flw;gQ;Rg; Gilf;fytpioak; 

 
 
7. xspj;n;jhFg;G vdg;gLtJ rfy mq;fpfSf;Fk;; Neubahf my;yJ  
kiwKfkhf czittoq;Fk; nrad; KiwahFk;. / 

 xspj;njhFg;G vd;gJ fhgdPnuhl;irl;L thAitAk; ePiuAk; 
gad;gLj;jp #uparf;jpapd; %yk; FSf;NfhR Nghd;w Nrjd 
czTfis cw;gj;j;p nra;Ak; jw;Nghrzpg; Nghriz KiwahFk;. 

 8. 
 
 
8.  

9. FNshugpy;> fuw;wPd; 
10.            

 tspkz;lyr; rkdpiyiag; NgZjy; 
 czthfg; gad;gly; (fPiu tif. kuf;fwp tiffs;) 
 tpyq;F czthfg; gad;gly; 
 grisahfg; gad;gly; 
 ehu;f; ifj;njhopYf;Fg; gad;gly; 
 %ypifahfg; gad;gly; 
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11.  
 
 
 

 
  

 
  

xUtpj;jpiyapj; jhtuj; jz;L          ,Utpj;jpiyapj; jhtuj; jz;L 

 

12. 

13... 

gpujhd ,ioaq;fs; njhopy;fs; 
Nkw;Nwhy; mf ,ioaq;fisg; ghJfhj;jy; 
Nkw;gl;il  gr;iraTUkzpfs; mlq;fpAs;sjhy; 

xspj;njhFg;ig elhj;jy; 
 xl;Lf;fytpioak 

mlq;fpAs;sikahy; jhq;Fk; 
njhopiyr; nra;jy; 

 epyq;fPo;j; jz;Lfspy; Nrkpg;Gj; 
njhopiyr; nra;jy; 
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;  
 
 
 
fyd;fl;Lfs;  
          

           
fho; 

ePiuAk; fdpAg;GfisAk; 
nfhz;Lnry;yy 

cupak; czitf; nfhz;L nry;yy; 

khwpioak;   gpupapioakhfj; njhopw;gly;  
 ntspg;Gwj;Nj cupaj;ijAk; 
cl;Gwj;Nj fhioAk; cUthf;fy; 

 
ikatpioak; flw;gQ;Rg; Gilf;fyq;fs; fhzg;gLk;. 

epyf;fPo;j; jz;Lfspy; Nrkpg;Gj; 
njhopiyr; nra;Ak; 

 
14. ,Utpj;jpiyapj; jhtuj; jz;bd; tpl;lk; mjpfupj;jy;; Jiztsu;r;rp 
 vdg;gLk;. 
 
15. fl;L khwpioak;> jf;if khwpioak; 
16. fl;Lkhwpioak; 
 ,se;jz;Lfspd;( Jiztsu;r;rpaw;w) fyd;fl;Lfspy; cupa 

,ioaj;Jf;Fk; fho;  ,ioaj;Jf;Fk; ,ilNa fl;L; khwpioak; 
mike;jpUf;Fk;. 

 Jiztsur;rpapd; NghJ fyd;fl;Lfspy; cs;s ikatpioaf; 
fjpu;fspy; fyq;fs; tpaj;jkile;J fl;bil khwpioaj;ij 
cUthf;Fk;. 

 fl;Lf;Fs;shd khwpioak; kw;Wk; fl;bil khwpioak; Mfpad 
,ize;J fl;Lkhwpioaj;ij cUthf;Fk;.  

 jz;ilr; #oTs;s xU jdpf;fyg;gilahf ,J mikAk;. 
 fl;Lkhwpioak; njhopw;gl;L ntspg;Gwkhf JizAupaj;ijAk; 

cl;Gwkhfj; Jizf; fhioAk; cUthf;Fk;.  
 gy Mz;Lfs; njhlu;r;rpahf ,t;thwhf epfOk;NghJ jz;bd; 

Rw;Wj; jbg;G mjpfupf;Fk;. 
   jf;if khwpioak; 
 Nkw;gl;ilf; fyq;fs; gpuptilAk; jd;ikiag; ngWtjhy; 

jf;ifkhwpioak; cUthFk;.  
 ,J jdpf;fyg; gilahfj; jz;ilr; #o mikAk;. ,J Jizg; 

 gpupapioak; MFk;.  
 ,jd; njhopw;ghL fhuzkhf cl;Gwj;Nj Jiz Nkw;gl;ilAk; 

 ntspg;Gwj;Nj jf;ifAk; cUthFk;.  
 gy Mz;Lfhykhf ,t;thwhf jz;bd; Rw;W (Girth) 

mjpfupf;Fk;NghJ jbg;G mjpfupf;Fk;. ,jd;NghJ epfo;td 
tUkhW> 

 gl;ilapd; jbg;G mjpfupj;jy; 
 gl;iltha;fs; Njhd;Wjy; 
 gUtfhy khw;wq;fs; nfhz;l gpuNjrq;fspy; tsUk; jhtuq;fspy; 

Mz;L tisaq;fs Njhd;Wk;. 
 cz;ku ituKk; nkd; ituKk; Ntwhjy; 

 
17. fl;Lkhwpioaj;jpd; njhopw;ghL njhlu;r;rpahf eilngWtjhy;    

cl;Gwj;Nj NrUk; Jizf;fhopdhy; Kjw;fho; mjpf cijg;Gf;F 
cs;shFk;. mg;NghJ fho; ,ioaj;jpYs;s fho; 
Gilf;fytpioaq;fs; fho;f;fydpd;; Rtupy; Fopj;Jthuq;fspD}lhf 
neUq;fpr; nrd;W fyd;fspy; JUj;jpj; jiyapL Fkpo;fs; 
Njhd;Wtjhy; ePu; nfhz;L nry;yy; jilg;gLk;. mg;NghJ jiyapL 
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Fkpo;fs; Njhd;wpajhy; cl;gwj;Nj cs;s Kjw;fho;g; gFjp 
capuw;w td;ikahd fyj;jpzpthjyhy; cz;kuk; itukhf 
khWtJld; jiyapL Fkpo; Njhd;wpapuhj Gwj;NjAs;s 
Jizf;fhohdJ ,d;dKk; ePiuf; nfhz;L nry;Yk; 
nkd;kuitukhf khWk.; gpd;du;; cz;ku ituj;jpDs; jdpd;; nurpd;; 
(Fq;fpypak); Nghd;wd gbtjhy; mJ NkYk; fLikahd epwj;ijg; 
ngWk; 

18. 
 czTf;fhf(cUisf; fpoq;F) 
 mupkukhf(cz;ku ituk;) 
 ntt;NtW ifj;njhopy;fSf;fhf(nurpd; ngwy;) 
 jdpd; ngWjy;(nerTf; ifj;njhopy;) 
 jf;if (ntg;gf; fhtypahf) 
 gir cw;gj;jpf;fhf 
 myq;fhug; nghUl;fs; nra;tjw;nfd(Vopiyg;ghiy> fpz;iz) 
 ghy; ngWjy;(,wg;gu;) 
 gjpaKiw ,dk;ngUf;fj;jpw;fhf 
  capu;r;Rtl;L vupnghUshf 

 
19. . 

 xOq;F tpyfpa tsu;r;rp xU tpj;jpiyapj; jhtuq;fspy; 
fhzg;gLk;.  

 ,e;j xOq;F tpyfpa tsu;r;r;p fhuzkhfj; jhtuq;fspd; 
mikg;ghdJ tiff;Fupajhf khw;wkilAk;  

 ,k;khw;wkhdJ gpjhdkhf g+f;Fe; jhtuq;fspd; jz;bYk; NtupYk; 
fhzg;gLk;. 

  njd;id> fKF Nghd;w xU tpj;jpiyapj; jz;LfspYk; xOq;F 
 tpyfpa tsu;r;rpAk; Jizj; jbg;ghjYk; fhzg;gLfpwJ 

 
20. gpujhdkhf g+f;Fe; jhtuq;fspd; jz;bYk; NtupYk; fhzg;gLk;. 
21.  
 Nkw;Nwhy;>  
 Nkw;gl;il>  
 cl;Nlhy;>  
 fyd;fl;L  

  
22. Nkw;NwhypYs;s Ntu;kapu;fs; mtw;wpd; Nkw;gug;ig mjpfupj;jthW 
 fdpAg;GfisAk; ePiuAk; tpidj;jpwdhf mfj;jJwpQ;Rk; njhopiy 
 epfo;j;Jk;. 
23. kz;zpypUe;J ePiuAk; fdpAg;Gf;fisAk; tpidj;jpwdhf 

mfj;JwpQ;Rtjw;fhfTk; jhtuj;ij kz;Zld; 
epiyepWj;Jtjw;fhfTk;. 

24.. 
 czthfg; gad;gly; (tj;jhis> kuts;sp) 
 kUe;jhfg; gad;gly; (ghtl;il> rpj;jhKl;b) 
 kz;zupg;igj; jLj;jy; (nfsjkhyhg; Gy;> ntl;bNtu;) 
 fiy Mf;fq;fs; nra;ag; gad;gly; (Vopiyg; ghiy> 

fly;khq;fha;) 
 jf;if milg;ghd; cw;gj;jp (fpz;iz) 

 



       171 

kj;jpakhfhzf; fy;tpj; jpizf;fsk;                      SFT -12 
 

 

 
 
1. 

2. mad <u vd;Wk; gRikahd  fhLfs ;  
  mad cyu; fyg;G vd;Wk; gRikahd fhLfs; 
  mad kiyf; fhLfs; 
3. mad <u vd;Wk; gRikahd  fhL; :rpq;fuh[f; fhL> fd;ndypa fhL 

mad cyu; fyg;G vd;Wk; gRikahd fhLfs;: wpw;wpfy fhL> cyu; 
tyaf; fhLfs;> rpfpupahg; gpuNjrf; fhL> gpJuq;ffiyf; fhL 

  mad kiyf; fhLfs; : NgJUjhyfhiy kiyf;fhL> Nghgg;j;yhit 
 fhL> fpffpypahkhdf fhL> `f;fiyf; fhL   

 
4. mad <u vd;Wk; gRikahd  fhL  

 gilahf;fk; (Xq;fy;> tpjhdk;. cg tpjhdk;> gw;iw> fPo;tsupfs; 
vd;wthW 

 cau msTfspy; jhtuq;fs fhzg;gly;) 
 vd;Wk; gRikahdJ(Mz;L KOtJk; guk;gpa kiotPo;r;rp 

fpilg;gjhy; 
 Nfhil fhyk; ,d;ikahy; vd;Wk; gRikahd ,ay;Gfisf; 

fhl;Lk;. 
 rk tpl;lKs;s jz;Lfisf; nfhz;l jhtuq;fs; cz;L. 
 jhtug; gy;tifik cau;thdJ.(vz;iz> ehfkuk;> J}id> 

kygil) 
 rhu;gstpy; kz;tsk; FiwthdJ.(jhtuq;fshy; mjpfstpy; 

Nghrizf; 
 $Wfs; mfj;JwpQ;rg;gLtjdhy;) 
 ,iyAr;rp $u;ikahdJ (ePu; fPo;tbjw;fhf) 
 mupkug; ngWkhdKs;s jhtuq;fs; fhzg;gly; 
 kukaNtwpfSk; Nknyhl;bj; jhtuq;fSk; fhzg;gly; 

mad cyu; fyg;G vd;Wk; gRikahd fhLfs; 
 gilaikg;Gj; njsptw;wJ 
 ,iyAjpu; tifj; jhtu ,iyfs; fhzg;gly; 
 fPo;tsupfshf Kl;Gju;fs; ngUkstpy; fhzg;gly; 
 jhtuj; jz;Lfs; rkkhd tpl;lKiladthff; fhzg;gly; 
 jhtug; gy;tifik <utyaf; fhLfis tplf; FiwthdJ 
 mupkug; ngWkhdKs;s jhtu tiffs; mjpfstpy; fhzg;gly; 
 (Kjpiu> eJd;> ghiy> kiyNtk;G> fUq;fhyp> $oh) 
 ,iyfspy; jbj;j Gwj;Njhy; fhzg;gly;. 

Kjdpiyf; fhLfs; ,uz;lhk;epiyf; fhLfs; 

 kdpjdpd; jhf;fj;jpw;F 
cl;glhjJ. 

 mopTf;Fs;shfhjJ 
 capu;g;gy;tifik 

cau;thdJ 
 

ntt;N;tW taJs;s 
jhtuq;fs; czL 

 kdpj jhf;fj;Jf;F MshfpaJ 
mopTf;F cs;shfpaJ 
(,aw;iff; fhl;Lj; jP) 
capu;g; gy;tifik FiwT.  
 gw;iwf; fhLfs; mjpfk; fhzg;gLk;.. 
(ff;fpy;iy> vukpdpah> Nghtpl;bah) 
ngUk;ghYk; rktaJs;s jhtuq;fs; 
 fhzg;gLk 
 

Nju;r;rp kl;lk; 4.5 
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mad kiyf; fhLfs; 
 jhtuq;fs; rhu;gstpy; cauk; Fiwthdit 
 KWfpa jz;L nfhz;lit 
 njhlu;r;rpahd tpjhdk; cz;L 
 mlu;e;j ghupa fpisfisf; nfhz;l jl;ilahd cr;rp tpjhdk; 
 jz;L kPJ mlu;j;jpahf tsu;e;j ghrp fhzg;gLk; 
 njspthd mlu;j;jpahf tsu;e;j gd;dj; jhtuq;fs; nfhz;l 

fPo;tsupg; gil cz;L 
 ngUk;ghyhd jhtuq;fspd; ,iyg;gug;G rpwpaJ 

  

 tspkz;ly xl;rprd; - fhgdPnuhl;irl;Lr; rkepiyiag; NgZtjpy; 
gq;fspg;Gr; nra;jy; 

 mjpfupf;Fk;; fhgdPnuhl;irl;bd; msitf; Fiwg;gjw;fhf  
Kjd;ikahd gq;fspg;G toq;fg;gLjy; 

 xspj;njhFg;G %yk; xl;rprd; tpLtpf;fg;gLjy; 
 ePu;Nghrpg;Gg; gpuNjrq;fs; ghJfhf;fg;gly; 
 kz;zupg;G jtpu;f;fg;gly; 
 kfue;jr; Nru;iff; fUtpfSf;Fk; tpj;Jf;fs; kw;Wk; goq;fspd; 

guk;gw; fhuzpfSf;Fg; ghJfhg;G toq;Fjy;. 
 nghUshjhug; ngWkhdk; 
 mupkuk;> nurpd;(Fq;fpypak;)> jdpd;> gir> ehu;. %ypiffs;. 
 gpuk;G> czT  
 Rw;yhf; ifj;njhopiy elhj;jpr; nry;yy; 

 ,aw;if moifg; ghJfhj;jy; 
 mq;fpfspd; thoplkhf mikjy; 
 fhw;Wj; jilahfj; njhopw;gly; 
 guk;giuayFj; njhFg;G(Gene pool) ghJfhf;fg;gly; (ahNjDk; 

ehl;bYs;s ntt;NtW ,dq;fs; kw;Wk; ntt;NtW Ngjq;fisr; 
Nru;e;j guk;giuayFfspd; xl;Lnkhj;jk;) 

  xU ehl;Lf;Nf cupj;jhd ,dq;ffs; ghJfhf;fg;gLk; 

 tsq;Fiwthd epyq;fspYk; ,yFthf tsu;f;f Kbjy; 
 tsu;r;rp tPjk; cau;thdJ. 
 fhL tsu;g;Gf;F trjpAs;s gpuNjrq;fspy; #oYf;F ed;F 

,irtiltjhy;ntw;wpfukhf tsu;f;f Kbjy; 
 gPil kw;Wk; xl;Lz;zpj; jhf;fk; FiwthdJ 

6. nghJthf igdR mjpfstpy; ePiu mfj;JwpQ;Rk; jhtukhff; 
fUjg;gl;l NghjpYk;>tsq;Fd;wpa kz; epyq;fspy; RNjr jhtuq;fis 
tsu;g;gjw;F vL;f;fg;gl;l Kaw;rpfs; Njhy;tp mile;jjhYk;> mg; 
gpuNjrq;fspy; ,aw;ifahd fhLfs; kPsj;Njhd;Wtjw;F ,aw;ifahd 
re;jhdr; nrad;Kiw epfo;tjw;Fg; gy E}w;whz;Lfs; nry;y 
,lKz;lhifahYk;> kz; jpwe;jepiyapy; fhzg;gLtjhy; Vw;glj;jf;f 
gpur;rpidfis ,optsthf;Ftjw;fhfTk;> ntspehl;Lj; jhtu ,dkhf 
,Ue;j NghjpYk;> vkJ ehl;by; igdRj; jhtuq;fis tsu;g;gjpy; 
ftdQ; nrYj;jg;gLfpd;wJ. 
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7. mupkuk; ngwy; 

 gjg;gLj;jpa mupkuk; ngwy; 
 fljhrpf; ifj;njhopYf;Fj; Njitahd ePz;l ehu; mlq;fpa 

fljhrpf; $o; ngWjy; 
 nurpd; ngWjy; 

8. epyf;fPo; ePiu mjpfstpy; mfj;JwpQ;ry; 
 igdRj; jhtu ,iyfs; gpupe;joptjw;F mjpf fhyk; vLj;jy;>  

mjd; tpisthf fPo; tsupfs; tsuhik fhuzkhf kz;tsk;    
Fd;Wjy; 
 

9. ,aw;iff; fhLfspypUe;J Kjpu;r;rpaile;j jhtuq;fisj; njupT 
nra;J jwpj;J mfw;Wk;NghJ Vida jhtuq;fSf;Fr; Nrjk; 
tpisjy; 
 jwpf;fg;gl;l mupkuq;fisf; nfhz;L nry;tjw;fhf ghij 
mikf;Fk;NghJ Nrjk; tpisjy; 

Kjpu;r;rpaile;j jhtuq;fis mfw;Wtjhy; Gjpa ehw;Wfs;      
tsu;tjw;fhd typik kpf;f tpj;Jf;fs; cw;gj;jp nra;af; $ba 
jhtuq;fs; mw;Wg;Nghjy; 

10. Njf;F - Textonia grandis, kNfhfdp - Swietenia  macrophylla 
   ,a+fypg;u]; - Eucalyptus spp., igdR ,dq;fs; - Pynus spp. 
 
11. ,yFthf tsu;f;f Kbjy; 
 mjpf tsur;rp tPjk; 
  fhL tsu;f;fg; nghUj;jkhd gpuNjrq;fSf;F ed;F 
,irtile;jpUj;jy;. 

12. Njf;F - cyu; tyak;> <u tyak;> fiuNahug; gpuNjrq;fspy; ePu; 
Njq;fpapUf;fhj gFjpfs;> jho; ehl;L ,iltyag; gpuNjrq;fs; 
 kNfhfdp - jho;ehl;L <u tyak;> ,iltyag; gpuNjrq;fs; 
 ,a+f;fypgu;];>igdR kiyehl;Lg; gpuNjrq;fspd; nrOikaw;w 
jho;epyq;fs;. 

13. ,yq;ifapd; ngUk;ghyhd RNjr jhtu ,dq;fspd; tsu;r;rp tPjj;ij 
tpl Njf;F kuj;jpd;; tsur;rp tPjk;; $Ljyhdjhifahy>; xU Njf;F 
kuj;jpypUe;J epykl;lj;jpypUe;J 4.5 kPw;Uf;F NkNy 0.5 kPw;wu; 
tpl;lKs;s jz;L; ngWtjw;Fr; nrythFk; fhyj;jpw;Fr;  
rhu;ghf mNj msT tsu;r;rpia RNjr jhtuq;fspy; ngWtjwF kpf 
ePz;l fhyk; nry;Yk;. vdNt nkJthf tsUk; RNjr jhtu 
tiffis tsu;g;gij tpl Njf;F kuq;fis tsug;gJ nghUshjhu  
uPjpapy; mD$ykhdJ.  

  
14.  

 ghJfhf;fg;gl;l fhLfis mikj;jYk; Vw;nfdNt cs;s 
ghJfhf;fg;gl;l fhLfisg; ghJfhj;jYk.; 

 ,aw;ifahd mjpghJfhf;fg;gll;l fhLfs; - upl;bfy mjp 
ghJfhg;;ghd fhL 

 Njrpa tdg; g+q;fh - ahy tdg; g+q;fh 
 Gfyuz; - ngy;yd;tpy - mj;jpl;ba Gfyuz; 
 ,aw;ifahfg; ghJfhf;fg;gl;l fhLfs; - kpd;Ndupah> fpupjNy 
 tsu;g;Gf; fhLfisj; jhgpj;jy; 
 Ngz;jF gad;ghl;L Kiwfisf; ifahsy; 
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 Gjpa fd;Wfis tsu;j;j gpd;du; gioa kuq;fis 
xOq;FKiwapy; mfw;Wjy; 

 ntspehLfspypUe;J mupkuq;fis ,wf;Fkjp nra;jy; 
 ,wg;gu; Nghd;w mupku tiffisg; gjg;gLj;jpg; gad;gLj;jy; 
 tpwFf;Fg; gjpyhf Vida vupnghUs;fisg; gad;gLj;jy; 
 rpf;fd tpwF mLg;Gf;fis mwpKfQ; nra;jy; 
 mupkuj;Jf;Fg; gjpyhf nfhq;fpuPw;W> mYkpa> ,Uk;G 

cw;gj;jpfis mjpfupj;jy; 
 kdg;ghq;F khw;wj;ij Vw;gLj;jy; 

 
 
 
1. ,ioa tsu;g;G. 
2. ,ioatsu;g;G vdg;gLtJ fpUkpaopf;fg;gl;l epiyikapd; fPNo 

tsu;g;g+lfj;jpy; jhtu ,ioag; gFjpfis tsu;j;jyhFk;. 
3. cr;rpg; gpupapioak; 

,sk; ,iyg; gFjpfs; 
,se; jz;Lg; gFjpfs; 
kfue;j kzpfs; 
Kisaj;jpd; gFjpfs; 
mUk;Gfs; 
 

4. ,ioatsu;g;ig Muk;gpg;gjw;fhfg; gad;gLj;Jk; ,ioag; gFjpfs; 
 %yj;jhtuk; (Explant) vdg;gLk;. 
5. %yj;jhhtuk; gpupifaile;J kPz;L;k; kPz;Lk;; gpupifailaf; $ba 
 tpaj;jkilahj fyj;jpzpT Njhd;Wk; mJ %Lgil(Callus) 
 vdg;gLk;. 
 
6. eLif Clfj;ijAk; rpwg;ghd epge;jidfisAk; cupa tifapy; 

ifahs;tjd; %ykhf %Lgilapy; Ntu;fs;> mq;Fuq;fs; 
Njhd;Wtijj; J}z;lyhk; 

 
7. ePu; 
 mNrjdg; Nghrizf; $Wfs; 
 Nrjdg; Nghrizf; $Wfs;  
 jhtu tsu;r;rpg; gjhu;j;jq;fs; 
  tpw;wkpd;fs; 
8. Fiwe;j ,lg;gug;gpy; mjpf vz;zpf;ifahd ehw;Wf;fisg; 

ngwyhk;. 
 Fiwe;j fhyj;jpy; fhyepiy epiyikfspd; jhf;fq;fspd;wp 

jhtuq;fisg; ngwyhk;. 
 capUs;s tpj;Jf;fis cw;gj;jp nra;ahj jhtuq;fisAk; ,e;j 

Kiw %yk; ,dg;ngUf;fyhk;. 
 ituR kw;Wk; xl;Lz;zpfspd; jhf;fkw;w MNuhf;fpakhd 

jhtuq;fisg; ngwyhk;. 
 xUkbaj; jhtuq;fisg; ngwyhk;. 
 RNjr kw;Wk; gz;ghl;Lg; ngWkhdKs;s jhtuq;fisg; 

ghJfhg;gjw;fhd xU Kiwahfg; gad;gLj;jyhk;. 
 

Nj.kl;lk; 4.6 
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9. fyg;gpupTf;Fk; tpaj;jj;jpw;Fk; irw;NwhifdpDk; %LgilapypUe;J 
Ntu;fs; tsu;r;rpaila xl;rpDk; gq;fspg;Gr; nra;fpd;wd. 

10.  

 
 

 
 

1. Ks;se;jz;Lspfs;: Ks;se;jz;ilf; nfhz;l Kz;zhd; nfhz;l 
tpyq;FfshFk; Ks;se;jz;Lspfspd; Ks;nsd;Gfs; frpapioaj;jpdhNyh 
my;yJ vd;gpdhNyh cUthditahf ,Uf;fyhk;. 

  Ks;se;jz;bypfs;:  Kz;zhz; mw;w tpyq;Ffs; MFk;. 
 
2. Ks;se;jz;Lspfs;.:  kdpjd;>  
 Ks;se;jz;bypfs;:  ,why;> NjdP 
 
 
3.  
 
 
 
 
 
 
 
 
  
 (iii) Njdpd; fl;likg;G 

1. Rf;FNuhR - 38 % 
2. FSf;NfhR - 31 % 
3. njf;fpupd; (Dextrin) - 38 % 
4. Rf;FNuhR - 1.5 - 3 % 
5. Gujk; - 0.1 - 2.3 % 
6. fdpAg;Gfs; - 0.1 - 0.2 % 
7. nehjpaq;fs; 
8. tpw;wkpd;fs; 

 

Nj.kl;lk; 4.7 
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(iv)  

 clypdhy; tpiuthf mfj;JwpQ;rg;gLk; jd;ik nfhz;lJ. clYf;Fg; 
ghjpg;gw;w nty;y tiffisf; nfhz;Ls;sJ. 

 MAs;Ntj itj;jpa Kiwapy; kUe;jhfg; gad;gLj;jg;gLk;. 
 czT kw;Wk; ghd tiffSf;Fr; Rita+l;lg; gad;gLj;jg;gLk;. 
 njhz;ilapy; Vw;gLk; njhw;WfSf;F kUe;jhfg; gad;gLk;. 
 Ranjhopy; vd;w tifapy; NjdPtsu;g;G Kf;fpak; ngWfpd;wJ. 

(v) 

 kpDf;F gjhju;j;jq;fis cw;gj;jp nra;jy;. 
 nkOFjpupf; ifj;njhopypy; gad;gLj;jg;gLk;. 
 gy;fl;Lk; njhopDl;gj;Jf;Fg; gad;gly; 
 xsljg; g+r;Rtiffs; cw;gj;jpf;Fg; gad;gly; 
 Ma;T$lg; gupNrhjidfSf;F Mjhug;gilahfg; gad;gly; 
 gj;jpf; ifj;njhopYf;Fg; gad;gly; 
 Ez;ikahd cgfuzq;fisf; fsQ;rpag;gLj;jp itj;jy; 
 mupkuf; ifj;njhopYf;Fg; gad;gly; 
 gy;NtW g+r;R tiffs; nra;ag; gad;gly; 
 Aj;j MAjq;fis ePz;lfhyk; Nrkpj;J itg;gjw;Fg; gaad;gly; 
  myq;fhug; nghUl;fs; cw;gj;jpnra;ag; gad;gly; 

 
4. 
 
 
 
 
 
 
(ii)   

 Gujk; nrwpe;j czthf mikjy;. 
 Ranjhopyhf ,whiy tsu;f;f Kbjy; 
 Ma;T$lj; NjitfSf;fhd J}a ifw;wpidg; ngwy; 
 ifw;Nwhrhd; cw;gj;jp - mWtilf;Fg; gpe;jpa njhopDl;gk; 
 me;epar; nryhtzpr; rk;ghj;jpak; 

(iii) 

 Gujk; nrwpe;j czthf mikjy;. 
 Ranjhopyhf ,whiy tsu;f;f Kbjy; 
 Ma;T$lj; NjitfSf;fhd J}a ifw;wpidg; ngwy; 
 ifw;Nwhrhd; cw;gj;jp - mWtilf;Fg; gpe;jpa njhopDl;gk; 
 me;epar; nryhtzpr; rk;ghj;jpak; 

 
(iv)   

 frpapioaj;jhyhd mf td;$l;ilf; nfhz;l kPd;fs; frpapioa 
kPd;fs; vdg;gLk;. Ks;se;jz;LspfSs; Rwh> jpUf;if Mfpad 
frpapioa kPd;fshFk;  

 vd;gpdhyhd mf td;$l;ilf; nfhz;l kPd;fs; vd;G kPd;fs; 
vdg;gLk;. ghiu kPd; mwf;Fsh kPd; Nghd;wd vd;G kPd;fshFk;. 

(v) 

 czTf;fhf - Rwh. jpUf;if> ghiu kPd;> mwf;Fsh 
 xsljkhf - Rwh kPndz;nza; 
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 njhopy; tha;g;ghf - cOthy; 
 me;epar; nryhtzpr; rk;ghj;jpak; 

5. 
 czTf;fhf - Kl;il> ,iwr;rp 
 gz;ghl;L Kf;fpaj;JtKs;s ,wf;iffs; fpilj;jy; 
 Ranjhopyhf Nkw;nfhs;s Kbjy; 
 gPilf; fl;Lg;ghL 

6. 
 czthf - ghy;. ,iwr;rp 
 Njhy; - Njhy; nghUl;fs; jahupj;jy; 
 Ranjhopyhf Nkw;nfhs;sy; 
 me;epar; nryhtzpr; rk;ghj;jpak; 
 itj;jpa Muha;rpf;Fg; gad;gly; 
 gpwnghUnsjpupfisg; ngWjy; - Fjpiu 
 tptrha eltbf;iffSf;F - vUJ 
 gz;ghl;L eltbf;iffSf;F 
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Nju;r;rp kl;lk; 5.1 
 
1. tpir vd;gJ nghUnshd;wpd; ,af;fj;jd;ikia khw;Wfpd;w 

my;yJ mt;thW khw;w Kidfpd;w xU Gwf;fUtpahFk;. 
2. tpirf;Fg; gUkDk; jpirAk; cz;L. 
3. epA+w;wd; (N) 
 

4. Gwtpir jhf;fhj NghJ Xa;tpy; cs;s nghUs; njhlu;w;J Xa;tpYk; 
,af;fj;jpy;  cs;s nghUs; njhlu;e;J rPuhd Ntfj;jpYk; ,aq;Fk;. 

5.  a) fpilf;$W 4√2cos450= 4√2 x 1/√2 = 4N 

     epiyFj;Jf;$W 4√2 sin450= 4√2 x 1/√2 = 4N 
6. ahNjDk; nghUspd; jpzpT> Ntfk; Mfpa ,uz;bdJk; ngUf;fNk 
ce;jk; MFk;. 
7. kgms-1

 

8. nghUnshd;wpy; gpuNahfpf;fg;gl;l tpir mjpNyw;gl;l ce;j khw;w 
tPjj;jpw;F  Neu;tpfpj rkdhFk;. 
9.   m jpzpTila Jzpf;if xd;W u vDk; Muk;g Ntfj;Jld; ,aq;f 

Muk;gpj;J t vDk;  Neuj;jpy; v vDk; Ntfj;ijg; ngWfpwJ vd;f. 

Jzpf;ifapy; gpuNahfpj;j tpir F vdpd;>  epA+l;ldpd; 2k; tpjpg;gb> 

    
     

 
                   

        

 
                                                             

SI myFj; njhFjpapy;        , MfNt                             

10. 1kg  jpzptpd; kPJ 1ms-2 vDk; Mu;KLfiy Vw;gLj;Jk; tpir xU epA+w;wd; 
vdg;gLk;. 
 

11. (i) F=ma =5kg x 10ms-2= 50 N 

       (ii) F=ma =25kg x 30ms-2 = 750 N  

      (ii) F=ma  

          20N =12kg  x a       a= 20/12  ms-2 =  5/3 ms-2 
 
12. Gwtpir jhf;fhj NghJ xU jhf;fj;jpw;F rkDk; vjpUkhd 
kWjhf;fk; cz;L. 
13. nghUnshd;wpd; epiw vd;gJ> mg;nghUspd; kPJ Gtpapdhy; 
gpuNahfpf;fg;gLk; 

<ug;G tpirahFk;  
14. <u;it ikak; vd;gJ> nghUnshd;wpd;; epiw njhopw;gLk; 
Gs;spahFk; 
15. 
16. ,ioapy; fl;bj; njhq;ftplg;gLk; nghUs; xd;W fPNo tpohky; 
,Ug;gjw;fhf>  nghUspd; epiwf;Fr; rkdhd tpirnahd;W 
(,Otpir) Nky; Nehf;fpj; njhopw;gLk;.  nghUspd; epiw 
mjpfupf;fg;gLk; re;ju;g;gj;jpy;> mg;nghUs; fPNo tpohky;  
 ,Ug;gjw;fhf> ,io topNa Nky;Nehf;fp njhopw;gLk; tpir 
RakhfNt  nrg;gkhf;fg;gLk;. ,t;thwhf Rakhf nrg;gkhf;fg;gLk; 
tpirfs; “jhNd  nrg;gkhFk; tpirffs;” ; vdg;gLk;. 
   cjhuzq;fs;: ,Otpir> nrt;td; kWjhf;fk;> cijg;G> cuha;T 
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17. cuha;T tpir vd;gJ xd;Wf;nfhd;W rhu;ghf ,af;fj;jpy; <LgLk; 
 my;yJ  mt;thwhd Kidg;igf; nfhz;l njhLif 
 epiyapy; cs;s ,uz;L  Nkw;gug;Gf;fspd; topNa 
 fl;naOg;gg;gLk; tpirahFk;. 
18. epiyapay; cuha;T tpir: xU fulhd jsj;jpy; xU nghUs; kPJ 

tpirnahd;iw gpuNahfpj;J ,aq;fr; nra;Ak; NghJ> mg;nghUis 
,aq;f tplhky;> gpuNahfpf;fg;gLk; tpirf;F vjpu; jpirapy;  
njhopw;gLk; tpir  

vy;iy cuha;T tpir:  
xU fulhd jsj;jpy; xU nghUs; kPJ tpirnahd;iw gpuNahfpj;J 
,aq;fr; nra;Ak; NghJ> mg;nghUs; kl;Lkl;lhf ,aq;f Muk;gpf;Fk; 
re;ju;g;gj;jpy;> gpuNahfpf;fg;gLk; tpirf;F vjpu; jpirapy;  
Nkw;gug;nghd;wpdhy; gpuNahfpf;ff;$ba cr;r cuha;T tpir.  

,af;f cuha;T tpir: xU fulhd jsj;jpy; xU nghUs; kPJ 
tpirnahd;iw gpuNahfpj;J mg;nghUs;  ,aqFk; NghJ> 
gpuNahfpf;fg;gLk; tpirf;F vjpu; jpirapy;  mg;nghUspd; kPJ 
njhopw;gLk; cr;r cuha;T tpir.  

19. 

 

 

 

 

 

 

 

 

 

 

 

20. njhLifAWk; Nkw;gug;gpd; jd;ik 
   nrt;td; kWjhf;fk; 
21. cuha;T tpirf;Fk; nrt;td; kWjhf;fj;jpw;Fk; ,ilapyhd tpfjk;. 
22. R=mg  = 12kg x 10ms-2 = 120N  

          F=µR= 0.28 x120 N =33.6 N 
 
 
1. ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l tpirfSf;Fg; gjpyhfg; 

gpuNahfpf;fj;jf;f 
 jdp tpir mt;tpirfspd; tpisAs; vd;g;gLk; 
2. R = P + Q     jpir: tpirfspd; jpir 

3. R = P – Q   jpir: ngupa tpirapd; jpir  (,q;F P>Q MFk;) 
4. Gs;spnahd;wpd; kPJ njhopw;gLk; xd;Wf;nfhd;W rha;thd ,U 

tpirfs; gUkdpYk; jpirapYk; rkdhFkhW ,izfunkhd;wpd; 
mLj;Js;s gf;fq;fshy; Fwpf;fg;gbd; ,g;Gs;spf;$khf tiuag;gLk; 
,izfuj;jps; %iytpl;lk; ,t;tpU tpirfspdJk; tpisAisf; 
gUkdpYk; jpirapYk; Fwpf;fFk;. 

Nju;r;rp kl;lk; 5:2 
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5.  
 
 
 

(i) R2 = P2 + Q2 + 2PQ COS  

(ii)          tan = Q Sin 

P + Q Cos



(iii) ƟMdJ nrq;Nfhzk; Mapd; Ɵ=900 , COS 900= 0, Sin 900= 1 

        R2 = P2 + Q2 + 2PQ COS  

        R2 = P2 + Q2 + 2PQ COS 900 

        R2 = P2 + Q2  

 
 

  

      ƟMdJ $u;q;Nfhzk; Mapd; COS Ɵ = (+) Fwpia ngWk;  Sin Ɵ = (+)    

  Fwpia ngWk; 

 R2 = P2 + Q2 + 2PQ COS  

 

 

 

 ƟMdJ  tpupNfhzk; Mapd; COS Ɵ = (-) Fwpia ngWk;  Sin Ɵ = (+) 

 Fwpia ngWk; 

 R2 = P2 + Q2 - 2PQ COS  
 
 
 
 

 
1. Gwtpirnahd;W fhuzkhf ahNjDk; nghUnshd;W jug;gl;l xU 

Gs;spiag; 
  gw;wpr; RoYk; nraiy msf;Fk; fzpaNk tpirj;jpUg;gkhFk;. 
2. tpirapd; gUkd; 
tpirapdJk; jpUg;gg;Gs;spapy; my;yJ mr;rpy; ,Ue;J tpirapd; 
njhopw;gLNfhL tiuahd nrq;Fj;Jj; J}uk;. 
 

 
3. 
 
 
 
 
 
 

(iii)   G = F x r            (ii) G = F x r sin 

Nju;r;rp kl;lk; 5.3  

tan = Q Sin 

P + Q Cos
 = Q Sin 900

     = Q 

             P + Q Cos900
    P 

tan = Q Sin 

P + Q Cos
  

tan = Q Sin 

P - Q Cos
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4.   gpizr;ry; fjnthd;wpidj; jpwe;J %Ljy; 
 thfdnkhd;wpy; rpy;Yr; Riuiaf; fow;Wk; re;ju;g;gk; 
 Foha;f;fpzw;wpypUe;J ePiug; ngWtjw;fhff; ifg;gpbiag; 

gad;gLj;Jk; re;ju;g;gk; 
5. G = F x r = 50N x 2m =100 Nm 

6. gUkd; rkkhd jpirapy; vjpuhd xNu njhopw;gL Nfhl;by; 
mikahj ,uz;L 

   tpirfNs tpirapiz vdg;gLk; 
7. tpirapiznahd;wpd; jpUg;gkhdJ xU tpirapdJk; ,uz;Lk; 

tpirfSf;Fk; 
,ilapyhd nrq;Fj;Jj; J}uj;jpdJk; ngUf;fj;jpdhy; jug;gLk;. 

8. 
 
 
 
 
 
 
 

                                             G=F x r 

8. tpirapidnahd;wpd; jpUg;gkhdJ jpUg;gKWk; Gs;spf;fika 
khw;wkiltjp;y;iy 

9. tpirapiznahd;wpd; jpUg;gk; = xU tpir x ,uz;Lk;   
           
tpirfSf;Fk; ,ilapyhd                   
                    nrq;Fj;Jj; J}uk; 

10 ePu;j; jpUFgpbnahd;iwj; jpwj;jy; 
jpUfhzp nrYj;jpapdhy; jpUfhzpiaf; fow;wy; 

11. 25N x 20 cm = 500 Nm 

 
 
 
1. nghUnshd;wpd;kPJ njhopw;gLk; Gw tpirfs; fhuzkhf mJ 

Mu;KLFtjpy;iy vdpd; my;yJ Row;rpailtjpy;iynadpd; 
mg;nghUs; rkdpiyapy; cs;sJ vdg;gLk;. 
 

2. tpisAs; g+r;rpakhjy; Ntz;Lk. 
     ve;jnthU Gs;spiaAk; gw;wpa jpUg;gq;fspd; ml;rufzpj 

 $l;Lj;njhif g+r;rpakhjy; Ntz;Lk;. 
 

3. Gs;spnahd;wpy; njhopw;gLk; tpirfspd;fPo;> nghUnshd;W rkepiy 
miltjw;fhd mbg;gilahd Njit tpisAs; g+r;rpakhjyhFk;. 

 
4. mt;tpuz;L tpirfSk; 

 gUkdpy; rkdhjy; Ntz;Lk; 
 jpirapy; xd;Wf;nfhd;W vjpuhdjhf ,Uj;jy; Ntz;Lk; 
 xU njhopw;gL Nfhl;by; mike;jpUj;jy; Ntz;Lk; 

 

Nju;r;rp kl;lk; 5.4 
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5. xUjstpirfs; %d;wpd;fPo; ahnjDk; Gs;spg;nghUshdJ rkepiyapy; 
fhzg;gLkhapd;> ve;j ,uz;L tpirahdJ %d;whtJ tpirf;F. 

 gUkdpy; rkkhf ,Uj;jy; Ntz;Lk; 
 jpirapy; xd;Wf;nfhd;W vjpuhdjhf ,Uj;jy; Ntz;Lk; 

6.  xUjs tpirfs; %d;wpd; fPo;> tpiwe;j nghUnshd;W rkepiyapy; 
  cs;snjdpd;> mk;%d;W tpirfSs; ahNjDk; ,uz;bdJ 
 tpisAs;shdJ  %d;whtJ tpirapd; 
 gUkDf;Fr; rkkhjy; Ntz;Lk;  
 jpirapy; xd;Wf;nfhd;W vjpuhdjhf ,Uj;jy; Ntz;Lk;  
 xU njhopw;gL Nfhl;by; mikjy; Ntz;Lk;. 

 

7. ahNjDk; Gs;spiag; gw;wpa xU js tpirj;njhFjpnahd;wpdJ 
 tpisAspd; jpUg;gk; mg;Gs;spiag; gw;wpa tpirfspd; jpUg;gq;fspd; 
 ml;rufzpjf; $l;Lj;njhiff;Ff; rkkhdJ vd;gJ jpUg;gf; 
 Nfhl;ghlhFk;  
  mjhtJ rkepiyahd xU nghUSf;fhf ahNjDk; Gs;spiag; gw;wp 
tpirfspd;     jpUg;gq;fspd; ml;rufzpj $l;Lj; njhif                 
  My; jug;gLk; 

 
8.  

 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

T1 + T2 = 30 N  

Gs;sp A gw;wp ,lQ;Rop jpUg;gk; vLf;f 

T2  x  2l = 30 x l   

T2  x  2 = 30    

T2   = 15 N 

/ T1= 30-15=15N 

2l 
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Nju;r;rp kl;lk; 6.1  
. 

1. ngl;bnahd;wpidj; js;Sk; re;ju;g;gk; 
 fpNud; (ghue;J}f;fp) %yk; ahNjDk; jpzpit NkNy cau;j;Jk;      
 re;ju;g;gk; 
2. tpir> ,lg;ngau;r;rp 
3. ahNjDk; tpirapdJk;> mt;tpir fhuzkhf tpirapd; jpirapy; 
nghUspy; Vw;gl;l ,lg;ngau;r;rpapdJk; ngUf;fNk Ntiy MFk;. 

 
4.  W= F.S 
5.  Nm 

 
6.  
 
 
 
 
 
 
(iv) F cos 

(v)  W= F cos x .S  

 

7.   rf;jp vd;gJ Ntiy nra;Ak; Mw;wy;. 
8.  SI myF a+y; ( J) 
9.   kpd;rf;jp> ntg;g rf;jp> xypr; rf;jp> ,af;fr; rf;jp> mOj;j rf;jp 
10. ,af;fr;rf;jpAk; mOj;jr;rf;jpAk; nghwpKiwr;rf;jp vdg;gLk. 
 
11. nghUnshd;wpd; ,af;f Ntfk; fhuzkhf mJngWk; rf;jp ,af;fr; 
  rf;jp vdg;gLk;.  

12.  mirAk; ge;jpy; mlq;fpAs;s ,af;fr; rf;jp 
    gazpf;Fk; Nkhl;lu; thfdj;jpy; mlq;fpAs;s ,af;f rf;jp 
13. nghUspd; jpzpT> nghUspd; Ntfk; 

14. E k = ½ mv
2   

15. ahNjDk; nghUspd; mikTf;Nfw;g> mjpy; mlq;fpAs;s rf;jp <u;it 
mOj;jr; 

  rf;jp vdg;gLk; 
16. Gtpkl;lj;jpy; cs;s jpzpit cauj;jpw;Fj; J}f;fp itf;Fk;NghJ 

nra;ag;gLk; Ntiy 
 

17.  nghUspd; jpzpT> GtpaPu;g;G Mu;KLfy;> cauk;. 
18. EP = mgh 
19. rf;jpia Mf;fNth mopf;fNth KbahJ Mdhy; xU tbtj;jpypUe;J 
   kw;nwhU tbtj;jpw;F khw;wyhk;. 
20. Ntiy nra;Ak; tPjk; tY vdg;gLk;.  
21.  Ntiy> Neuk;  
 
22.     
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Nju;r;rp kl;lk; 7.1  
 

 

 

23. Js-1
 mjhtJ thw;W (W) 

24. cau; fpNyh thw;W ) 

25. (kW) & nkfhthw;W (MW)  

1 kW 103W 

   1 MW 106W   

26.  nghwpnahd;wpidj; njhopw;glr; nra;tjw;fhf mjw;F toq;f 
Ntz;ba rf;jp 'nga;g;G Ntiy" vdg;gLk;. 
 nghwpapdhy; nra;ag;gLk; gad;kpF Ntiyapd; msT ';gag;G 
Ntiy"   vdg;gLk;.   

27. xt;nthU nghwpapYk; cuha;T Nghd;w fhuzpfshy; rf;jp ,og;G 
epfOk;. mr;rf;jp ,og;Gf;fhuzkhf nghwpfspd; nga;g;G Ntiyia 
tpl gag;G Ntiy Fiwtilfpd;wJ.  

28. nghwpnahd;wpdhy; nra;ag;gLk; gad;kpf;f Ntiyapd; msTf;Fk; 
mjw;fhf  mg;nghwp;f;F toq;fpa rf;jpf;Fk;  ,ilapyhd tpfpjj;ij 
rjtPjkhff; fhl;Ljy;   tpidj;jpwd; vdg;gLk;.  

 

29.                        

 
 
 

 
 

12.   ,lQ;Ropahf msf;fg;gLk; Nfhzq;fs; Neu;f;Nfhzq;fs;  
   vdg;gLk;.   
  tyQ;Ropahf msf;fg;gLk; Nfhzq;fs; kiwf;;Nfhzq;fs;  
  vdg;gLk;.  
13. ghif> Miuad; 
14. Miuapd; ePsj;jpw;Fr; rkdhd tpy; gFjpapdhy; ikaj;jpy; 
 vjpuikf;fg;gLk; Nfhzk; xU Miuad; vdg;gLk;. 
15.    c  

16. (a)  (i) 900  =   c/2      (ii) 1200 =   c/180  x120 =       c  /3    

         (iii) 1550=     c/180  x155 =      c  /36  

           (b) (i)   
   

  

  x
 

 
   =300  (ii) 

   

  
 

  

 
   =3000 (iii) 

   

  
 

   

 
   = 3900 

   
17.  
(vii) nrq;Nfhz Kf;Nfhzp 
(viii) Kf;Nfhzp  ABC 

(ix)  AB, BC, CA 

(x) BC  nrk;gf;fk; 

(xi)     ,  BAC,  ACB 

                = 
  

  
                    = 

  

  
                    = 
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Nju;r;rpkl;lk; 7.3 
 

 

 

 

l r 

5. l r= 6 x 
 

 
=   = 2x 

  

 
=
  

 
 cm 

6.  S 
 

 
r

2
 (Miuadpy; msf;fg;gl;Ls;sJ) 

7. gpd;tUk; cUtpy;  
8.  l +2r 

     S 
 

 
r

2
 = 
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11. ngau;r;rp ,af;fk;: xU Gs;spapy; ,Ue;J ,d;DnkhU Gs;spia 
Nehf;fp         Neu;Nfhl;by; 
eilngWk; ,af;fk;.  
   Row;rp ,af;fk;: ahjhapDk; mr;irg; Rw;wp nghUnshd;wpd; ,af;fk;. 
 cjhuzq;fs;: kpd; tprpwp Rw;Wjy;> gk;guk; Rw;Wjy;> tidjy; rpy;Y 
2. 
 
3. 

Nfhz ,lg;ngau;r;rp (): Row;rp ,af;fj;jpd; %yk; Row;rp mr;irg; gw;wp 
 vjpuikf;fg;gLk; NfhzkhFk;. myF rad MFk;.  

  Nfhz Ntfk; (): Nfhz ,lg;ngau;r;rp khw;wkilAk; tPjk; MFk; 

myF rads-1  Nfhz Mu;KLfy; ( : Nfhz Ntfk; khw;wkilAk; tPjk; 
MFk;.            Nfhz 
Mu;KLfypd; myF rad s-

2 

Row;rp kPbwd; (f): xU nrf;fdpy; epfOk; Row;rpfspd; vz;zpf;ifahFk;.  

myF: eilKiwapy; r p m epkplj;Jf;Fr; Rw;Wf;fs; MdJ 
gad;gLj;jg;gLfpd;wJ.  

  SI myF s-1(Hz) 

 
5. 
 

 
 
 

 
 

6.  
 
 
 

7.       v -Jzpf;ifapd; Neu;Nfhl;L Ntfk;;  r- ikaj;jpypUe;J Jzpf;iff;fhd 

J}uk; (Miu)          ω- NfhzNtfk; 
8. ngau;r;rp ,af;fj;jpy; cs;s xU nghUspd; rlj;Jtk; njhlu;ghd 

mstPL jpzpT Nghd;W Row;rp ,af;fj;jpy; cs;s xU nghUspd; 
rlj;Jtk; njhlu;ghd mstPL rlj;Jtj; jpUg;gk; MFk;. mJ I 
vDk; FwpaPl;bdhy; fhl;lg;gLk; 

Nju;r;rpkl;lk; 8.1 
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9. kgm
2 

10.      I = mr
2  

11.   

 

12. KWf;fk; vd;gJ Row;rp ikaj;ijg; gw;wp tpirapd; jpUg;gkhFk;. 

13.   = F r 

 Iα Row;rp ikaj;ijg; gw;wp tpirapd; jpUg;gkhFk; vd 
 vLj;Jf;fhl;Lf. 
14. N m 
 
15.   
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1. kpd;flj;jpfs; : xU gjhu;j;jj;jpd; mZf;fs; madhf;fk; mile;J 
fhzg;gLkhapd; mg;gjhu;j;jk; flj;jp vdg;gLk; 
Fiw flj;jpfs;: xU gjhu;j;jj;jpd; mZf;fs; my;yJ %yf;$Wfs; 
madhf;fk; mile;J fhzg;gLkhapd; mg;gjhu;j;jk; Fiw flj;jp 
vdg;gLk; 

  fhtypfs;: RahjPd ,yj;jpud;fs; mw;w jputpaq;;fs;.. 
 
2. kpd;idf; flj;Jk; jpwdhdJ me;je;jj; jputpaj;jpd; myFf; 

fdtstpy; cs;s  RahjPd ,yj;jpud;fspd; msT kPJ 
jq;fpapUf;Fk;.  
nrk;G Nghd;w flj;jpfspy; 1023cm-3 msT RahjPd ,yj;jpud;fs;; 
cs;sd. rpypf;fd; Fiwflj;jpapy;  Vwj;jho 1010 cm-3 msTk; 
fhtypfspy; 1 cm-3 msTk; RahjPd ,yj;jpud;fs;  cs;sd. 

3. Vw;wq;fspd; gha;r;rNy kpd;Ndhl;lk; vdg;gLk; 

4. 
 
 
5. Cs-1

 mjhtJ mk;gpau; (A)  MFk;. 

6.   1 A = 10
3

 mA = 10
6 μA   

7. mk;gpau;khdp  

8.  kpd;Kjnyhd;wpd; (kpd;fytLf;nfhd;wpd;) kiw KidapYk; Neu; 
KidapYk; fhzg;gLk; Vw;w epiyikapdhy; Vw;gLj;jg;gLk; jhf;fk; 
(kpd; mKf;fk;) kpd; Vw;wq;fs; ghaf; fhuzkhFk;. 
mKf;ftpj;jpahrjj;ij Vw;;gLj;jpaTld; Fohnahd;;wpd;; topNa ePu;g; 
ghAk; tpjj;jpNyNa ,e;j Vw;wq;fs; fhuzkhf Vw;gLj;jg;gLk; 
jhf;fj;jpdhy; (kpd; mKf;fk;) Vw;wq;fs; ghAk;. 

9. flj;jpnahd;wpd; ,U me;jq;fSf;Fk; ,ilapy; XuyF Vw;wj;ij 
efu;j;Jk; NghJ nra;ag;gLk; Ntiy. 

10. Nthy;w; (V) 

11. Nthy;w;Wkhdp 
12. ntg;gepiyAk; Vida ngsjpf epge;jidfSk; khwhJ ,Uf;Fk; 
 NghJ flj;jpapd; Clhfg; ghAk; kpd;Ndhl;lk;; mjd; ,U 
 me;jq;fspYk;; cs;s mOj;jtpj;jpahrjj;Jf;F Neu;tpfpj 
 rkkhdJ. 
13.  V I 

             V IR        V- kpd;dOj;j tpj;jpahrk; I- kpd;Ndhl;lk;   

                               R- jil 

14. “Xk;”; ( 

15. Xk;khdp 
16. flj;jpapd; ePsk;> FWf;F ntl;Lg; gug;gsT  

 
17. 

 
 
 

18. flj;jpnahd;wpd; jputpak; kPJ jq;fpapUf;Fk; xU khwpyp (xUik) 

  mJ jputpaj;jpd; jilj;jpwd; vdg;gLk; 

Nju;r;rp kl;lk; 9.1 
 

 
 

I - kpd;Ndhl;lk;   

Q- kpd;fzpak; 

t- Neuk; 
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19. m       

 
20. . 
 
 
 
 
 
 

21.  
22. flj;jpfspd; ntg;gepiy mjpfupf;Fk; NghJ jil mjpfupf;Fk;. 

ntg;gepiy FiwtilAk;NghJ jil FiwtilAk;. 
23. rpy jputpaq;fspd; ntg;gepiyiaf; Fiwf;Fk;NghJ xU Fwpj;j 

ntg;gepiyapy; jilj;jpwd; g+r;rpakhFk;.mt;thwhd jputpaq;fs; 
kPflj;jpfs; vdg;gLk;. 

24. jiljpwd; g+r;rpakhFk; ntg;gepiy khWepiy (mtjp) ntg;gepiy 
vdg;gLk; 

25.  
 
  

    
   
 

 
 
 
 

 
26.  
 
 
27. kUj;Jtj;Jiwapy; kdpj %isia xspg;glk; gpbg;gjw;fhfg; 

gad;gLj;Jk; fhe;jg;gupT tpk;g myfpLk; fUtp (MRI Scanner)  
 

28.     njhluhf                      rkhe;jukhf 
 
 

 
 
 
 

 
 
 
 
29.     
  
 
 

21

. 
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30. 7Ω 
31. (i) 4 Ω     (ii) 1 Ω    (iii) 4/3 Ω  (iv) 2 Ω  (v) 13 Ω 
 

32. jpwe;j Rw;W epge;jidfspd; fPo; cs;s xU kpd;fyj;jpd; ,uz;L 
 KidfSf;Fk;  ,ilapyhd mOj;jtpj;jpahrk;. mjhtJ fyj;jpd; 
 Clhf Xl;lk;; ghahj  re;ju;g;gj;jpy; Kidfspuz;Lf;Fk; 
 ,ilapyhd mOj;j tpj;jpahrk;. 
33. kpd;fyj;jpd; Clhf Xl;lj;jpd; gha;r;rYf;Fj; fhzg;gLk; jil 
 kpd;fyj;jpd;  mfj;jil vdg;gLk;. 
34. V – mOj;j tpj;jpahrk; , E- kpd;dpaf;f tpir>   I-kpd;Ndhl;lk;>  r- mfj;jil 

35.    

36. kpd; Rw;nwhd;wpy; ahNjDk; re;jpia Nehf;fpg; ghAk; Xl;lq;fspd; 
ml;rufzpjf; $l;Lj;njhif g+r;rpakhFk;.  

37. kpd;Rw;W tiynahd;wpy; ahNjDk; %ba jlnkhd;wpd; IR mOj;j 
 tPo;r;rpfspd; ml;rufzpjf; $l;Lj;njhifahdJ> jlj;jpy; cs;s 
 kpd;dpaf;f tpirfspd; ml;rufzpjf; $l;Lj;njhiff;Fr; rkkhdJ. 
 
38.. 
39. kpd;Ndhl;lk;> jil> Neuk;  
40.. H = I

2 
R t  

41.  
 
42.     43. 
 
 
 
 
 
44.   P=W/t = 600J/15s = 40W 
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1.  
  
 
 
 
 
 
 
 
 
 
 
2. fhe;jg;gha mlu;j;jp , kpd;Ndhl;lk; , fhe;jg;Gyj;ij mWf;Fk; fk;gpapd; 

ePsk;  
 

3. B-fhe;jg;gha mlu;j;jp  kpd;Ndhl;lk; - I   

 l-fhe;jg;Gyj;ij mWf;Fk; fk;gpapd; ePsk; 

4. F = B I l = 0.5 x 6 x 2 = 6 N 
 

5.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. epiyahd fhe;jg;Gyk; xd;wpDs; flj;jp xd;;W mirAk; NghJ 
my;yJ khWk; fhe;jg;Gyk; xd;wpDs; flj;jp xd;iw Xa;tpy; 
itf;Fk; NghJ flj;jpf;F FWf;Nf kpd;dpaf;ftpir xd;W 
J}z;lg;gLjy; kpd;fhe;jj; J}z;ly; vdg;gLk;. 
 
 

Nju;r;rpkl;lk;.: 9.2 

,lf;ifapd; RlL tpuiyAk; eLtpuiyAk; ngUtpuiyAk; 
xd;Wf;nfhdW nrq;Nfhzj;jpy; mikAkhW itj;Jr;; Rl;L 
tpuiy fhe;jg;Gyj;jpd; jpirapYk; eLtpuiy Xl;;lj;jpd; 
jpirapYk; itj;jpUe;jhy; ngUtpuypd; jpirapdhy;;;;;; tpirapd; 
jpir fpilf;Fk;. 
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7. Fwpjj mOj;j NtWghl;bYs;s MlNyhl;l kpd;Ndhl;lj;ij 
,d;DnkhU Fwpj;j  mOj;j NtWghl;bYs;s MlNyhl;lkhf 
khw;Wtjw;F gad;gLk;. khw;wpahdJ  xd;iw xd;W J}z;Lk;; 
rhjdkhFk;. 

8. gbFiw epiykhw;wp : $ba mOj;j NtWghl;bYs; MlNyhl;lj;ij 
Fiwe;j MlNyhl;lkhf khw;Wk; khw;wpfs; 

 gb$l;L epiykhw;wp : Fiwe;j mOj;j NtWghl;bYs; 
MlNyhl;lj;ij $ba MlNyhl;lkhf khw;Wk; khw;wpfs;  

9.•fha;r;rpapizj;jypy; gad;gLj;Jk; epiykhw;wpfs; 

   • tY toq;fy;; tpepNahf epiyaq;fspy;; gad;gLj;Jk;; epiykhw;wpfs;  

10. tY CLflj;jYf;fhfg; gad;gLj;jg;gLk; epiykhw;wpfs; 
  njhiyf;fhl;rpf; fUtpfspy; fNjhl;Lf; fjpu;f; Foha; (CRT) 
11.  

 

  

 

 

 

 

 

12. ,yl;rpa epiykhw;wp vd;gJ> rf;jp ,og;G epfohj epiykhw;wpahFk;  
13. Vp – Kjw;Rw;wpYs;s mOj;j NtWghL  Ip - Kjw;Rw;wpYs;s kpd;Ndhl;lk; 

 Vs-   Jizr; Rw;wpYs;s mOj;j NtWghL  Is - Jizr; Rw;wpYs;s 
 kpd;Ndhl;lk;. 
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11. ntg;gepiy mjpfupg;gpd; Kd;dpiyapy; ahNjDk; msTs;s 
 rlg;nghUshdJ ntspapy; gpbf;Fk; ,l mstpy; Vw;gLk; mjpfupg;G. 
12. Muk;g ePsk; (l1) ,  ntg;gepiy NtWghL (Δθ) 
13. Δl = l1 α Δθ 
14. K-1 
15. Muk;gg; gug;gsT (Α1), ntg;gepiy NtWghL (Δθ) 

16. ΔΑ = Α1 β Δθ 

17. Muk;gf; fdtsT (V1), ntg;gepiy NtWghL (Δθ) 
18. ΔV = V1 γ Δθ 
19. β = 2α,  γ = 3α 

20.  (i)           =50m(1 + 1.65 x 10-5 K-1 x (32-27)K.) 
(iv) 40 0C apy; Kfnkhd;wpd; Nkw;gug;gsT = 20cm x 20cm = 400cm2 

gug;gsT tpupifj;jpwd; β= 2α = 2 x 1.90 x 10-5 K-1 

70 0C apy; Kfnkhd;wpd; Nkw;gug;gsT             

                                     x 10-5 K-1x(70-40)K) 

 (iii)                                                           
11.  

 <UNyhf ehlhtpd; gpuNahfk; (kpd; mOj;jp> NrhW rikg;ghd;) 
 kpd; fk;gq;fSf;fpilNa kpd; tlq;fis ,izf;Fk; NghJ 

njha;thf ,izf;f NeupLjy; 
 Gifapujg; ghijapy; jz;lthsq;fSf;F ,ilNa ,ilntsptpl 

NeupLjy; 
 cNyhfj;jhyhd msT ehlh %yk; msf;Fk;NghJ tO Vw;gly; 

13. ,ur ntg;gkhdp> kJrhu ntg;gkhdp 
 thfdnkhd;wpd; ePu;Kiwf; Fspuy; njhFjpapd; njhopwghL 
 
 
 
1 .ahNjDk; nghUspd; ntg;gepiyia Xu; myfpdhy; cau;j;Jtjw;Fj;  
Njitahd ntg;gj;jpd; msT mg;nghUspd; ntg;gf; nfhs;ssT 
vdg;gLk;. 

7. J 
O
C

-1
 my;yJ J K

-1 
8. XuyFj; jpzpTila ahNjDk; nghUspd; ntg;gepiyia Xu; 
myfpdhy; cau;j;Jtjw;Fj;  Njitahd ntg;gj;jpd; msT 
mg;nghUspd; jd;ntg;gf; nfhs;ssT vdg;gLk;. 

9. Q mc C = m c)  

10. J kg-1
 
0C-1 

11. Q mckg x 400kg-1K-1 x (50-30)K 

12. cNyhfk; ,oe;j ntg;gk; = (ePu; + fNyhupkhdp) ngw;w ntg;gk; 

 cNyhfj;jpd; jd;ntg;gf;nfhs;ssT = S vd;f. 

 0.2xSx(100-75) = 0.08x 4200x(75-15) + 0.12x400x(75-15) 

     S = 4608 J kg-1
 
0K-1 

 

 

Nju;r;rp kl;lk; 10.1 

Nju;r;rp kl;lk;: 10.2  
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20.  
 tpiuthfg; gupkhw;Wjy; 
 ntspNkw;gug;ig kiwj;jy; 
 #oy; ntg;gepiyapYk; Fiwthd ntg;gepiyapy; Muk;gpj;J mjw;Fr; 

rkkhd msTf;F mjpfupf;Fk; tifapy; #oy; ntgg;gepiyiaj; 
jpl;lkply; (Vwj;jho 5 0C ). 

21. (i)  cNyhfj; jpz;kk;> fNyhupkhdp> ePu;> ntg;gkhdp> ePuhtpf;   
 fQ;Rfk; (ePuhtpg; nghwp).> ,yjj;jpudpay; juhR. 
(ii)  

 
(iii)  

(iv)  & (v) 
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22.  

. 
23.  cUFepiyapy; fhzg;gLk; jpz;knkhd;wpd; myFj; jpzpit  
Kw;WKOjhf cUFepiyapy; cs;s jputkhf khw;Wtjw;Fj; 
Njitahd ntg;gj;jpd; msNt mg;gjhu;j;jj;jpd; cUfypd; jd;kiw 
ntg;gkhFk;. 

 
24. nfhjpepiyapy; fhzg;gLk; gjhu;j;jnkhd;wpy; myFj; jpzpit 

Kw;WKOjhf nfhjpepiyapy; fhzg;gLk; thAthf khw;Wtjw;Fj; 
Njitahd ntg;gj;jpd; msT Mtpahjypd; jd;kiw ntg;gkhFk.; 

25. Q = m L  Q – ntg;;gk;  m- jpzpT  L – jd;kiwntg;gk;. 
26.  

(i) nfhjpfyd;> gd;rd; RluLg;G> ePu;> Nghf;Ff; Foha;> 
nfhjpePuhtpg;    nghwp> fNyhupkhdp> jpiu> 
ntg;gkhdp> ,yj;jpudpay; juhR. 

 

(ii) (iii) 
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(iv)  

 
Mtpahjypd; jd;kiwntg;gj;ij (L) Jzpayhk;.. 
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27. mdy; kpd; cw;gj;jp epiyak; 
28. 3.34 x 10

5
 J kg

-1
  

29. 2.26 x 10
6

 J kg
-1 

 

 
12. flj;jy;> Nkw;fhTif> fjpu;g;G. 
2. 

 Jzpf;iffs; gazQ; nra;ahj epiyapy; xU Jzpf;ifapypUe;J 
  mLj;Js;s Jzpf;iff;F vd;wthwhf ntg;gk; gha;jy; flj;jy; 
 vdg;gLk;.. 
 gazpf;Fk; Jzpf;iffs; %yk; ntg;gkhdJ Xuplj;jpypUe;J 

kw;WNkhu; ,lj;Jf;Ff; nfhz;L nry;yg;gLjNy Nkw;fhTif 
vdg;gLfpwJ. 

  kpd;fhe;jr; rf;jp tbtpy; ntg;gk; gazpj;jy; fjpu;g;G vdg;gLk;. 
3. myF Neuj;jpy; ghAk; ntg;gj;jpd; msNt ntg;gk; ghAk; tPjk;.  

4. J/s = J s
-1 

= W 
5.  

  FWf;Fntl;Lg; gug;gsT 
  flj;jpapd; ePsk; 
  ntg;gepiy NtWghL 
  gjhuj;jj;jpd; jd;ik 

6.  

 kpd; mOj;jpapd; mbapy; cNyhfj; jfL ,Ljy; 
 czT rikg;gjw;fhf nky;ypa cNyhfg; ghj;jpuq;fisg; 

gad;gLj;jy; 
7.  

 #isfspd; (Nghwizfspy;) Rtu;fisj; jbg;Gf; $bajhf 
mikj;jy; 

 Rtu;fis fspkz;zpdhy; mikj;jy; 
 Rtu;fspy; ntg;gf;fhtyp ,ly; 
 Mo;FspNuw;wy; miwfspy; Rtu;fis kpfj; jbg;ghdjhf 

mikj;jy;  (cool rooms) 
8.  

 Nkw;gug;Gg; gug;gsT 
 Nkw;gug;gpd; jd;ik (nkd;ikahd> nrhunrhug;ghd) 
 ghAk; gha;kg; gputhfj;jpd; tPjk; (,aw;ifahd Nkw;fhTif> 

type;j Nkw;fhTif) 
 #oy;; ntg;gepiyf;Fk; nghUspd; ntg;gepiyfFk; ,ilapyhd 

tpj;jpahrk; (Nkyjpf ntg;gepiy) 
9.  

 Nkw;gug;Gg; gug;gsT 
 Nkw;gug;gpd; jd;ik (xg;gkhd my;yJ nrhunrhug;ghd tif) 
 jdpntg;gepiy 

. 
 

Nju;r;rp kl;lk; 10.3;. 
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10.  
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1.  

 ntg;gk;: ntg;gepiy tpj;jpahrj;jpddhy; Vw;gLj;jg;gLk; rf;jpg; 
gha;r;ry;. 

 Ntiy: ahNjDnkhU nghUis mirg;gjw;fhd kw;nwhU 
nghUspypUe;jhd rf;jp ,lk;khwy;. 

 rf;jp: nghUnshd;iw mirj;jy; Nghd;wnjhU Ntiyiar; nra;Ak; 
Mw;wy;.   

 njhFjp: mfpyj;jpypUe;j fw;wha;tjw;nfdj; Nju;e;njLj;j njhFjp 
 #oy:; fw;wha;tjw;fhf mfpyj;jpypUe;J Njue;njLj;j gFjp jtpu;e;j 
     Vidait ahTk; 
 vy;iy: #oiyAk; njhFjpiaAk; gpupf;Fk; Nkw;gug;G 
2. 

 jpwe;j njhFjp: vy;iyA+lhf rf;jpAk; rlg;nghUSk; gupkhwg;gLk; 
   njhFjp. 

 %ba njhFjp : vy;iyA+lhf rf;jp gupkhwg;gLk; njhFjpia %ba 
   njhFjp.  

 jdpikahf;fg;gl;l njhFjp:  vy;iyA+lhf rf;jpAk; rlg;nghUSk; 
     gupkhwg;glhj njhFjp  

3. njhFjp> #oy; Mfpad xUq;Nf mfpyk; MFk; 
4. 

 cUfy; vdg;gLtJ gjhu;j;jnkhd;W jpz;k epiyapypUe;J jput 
epiyf;F khWtjw;Fupa mtj;ij ,lkhw;wk; rhu;e;j ngsjpfr; 
nrad;KiwahFk;. 

 ciwjy; vdg;gLtJ jputnkhd;wpd; ntg;gepiy mjd; 
ciwepiyia tplf; FiwtilAk;NghJ jput epiyapypUe;J 
jpz;k epiyf;F khWtjw;Fupa mtj;ij 

 jpz;knkhd;W jput mtj;ijia milahJ thA epiyia 
miltNj gjq;fkhjy;  vdg;gLk;. 

gjq;fkhjy; nrad;Kiwf;F vjpuhd nrad;KiwNa gbjy; 
 vdg;gLk;. mjhtJ thA epiyapypUe;J jpz;k epiyf;F ,lk; 
 khwyhFk;. 
jput epiyapypUe;J thA epiyf;F mtj;ij ,lk;khwy; 

MtpahjyhFk;. 
xLq;fy; vdg;gLtJ rlg;nghUspd; ngsjpf epiyahdJ thA 

mtj;ijapypUe;J jput tyaj;ij miljyhFk;. ,J 
MtpahjYf;F vjpuhd nrad;KiwahFk;. 

 
 

 
1. epakepge;jidapy; (250C,1atm) rkg;gLj;jg;gl;l xU rkd;ghl;by; 
 tpistpd; ntg;gTs;Siwf;Fk; jhffpapd; ntg;gTs;Siwf;Fk; 
 ,ilapyhd NtWghL jhf;f ntg;gk; vdg;gLk;. 
2. ,urhadj; jhf;fj;jpd; NghJ #oYf;F ntg;gk;; ntsptplg;gLnkdpd; 

 mj;jhf;fk; Gwntg;gj; (Exothermic) jhf;fk; vdg;gLk;.. 
3. ,urhadj; jhf;fj;jpd;NghJ #oypypUe;J ntg;gk;    

  cs;nsLf;fg;gLkhapd; mJ mfntg;gj; (Endothermic) jhf;fk;    
   vdg;gLk;. 
 
4. NaOH (aq)+ HCl (aq) 

Nju;r;rp kl;lk; 11.1. 
 

 
 

Nju;r;rp kl;lk; 11.2. 
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5. NH4Cl /A+upah / FSf;NfhR ePupy; fiuj;jy; 
6. 
(i) NaOH (aq) + HCl (aq) NaCl (aq) + H2O (l) 

(ii)  

 Kfitapy; 2.0 mol dm
-3

 NaOH fiurypid 50 cm
3

 mse;J ,l;L 
mf; fiurypd; ntg;gepiyia (t1) Fwpj;Jf; nfhs;f.  

 kw;nwhU Kfitapy; 2.0 mol dm
-3

 HCl ,d; 50 cm
3

 ,id mse;J 
,l;Lf; nfhs;f. mjd; ntg;gepiy (t2) ,idf; Fwpj;Jf; nfhs;f. . 
(%yf; fiurypd; ntg;gepiyia mse;j gpd;du; mkpyf; fiurypd; 
ntg;gepiyia mstpl Kd;du; ntg;gkhdpia ed;F fOtpf; 
nfhs;f.) 

 xU KfitapYs;s fiuriy kw;iwa KfitapYs;s fiurypy; 
,l;L fye;J Vw;gLk; ntg;gepiyiaf; (t3) Fwpj;Jf; nfhs;f  

(iii) . 
(1) gupNrhjidf;nfdg; gad;gLj;jg;gl;l vy;yhf; fiury;fSk; 

Ijhditahifahy;   mtw;wpd; mlu;j;jp> jd;ntg;gf; nfhs;ssT 
Mfpad ePupd; mlu;j;jp> jd;ntg;gf; nfhs;ssT Mfpatw;Wf;Fr; 
rkdhFk; vdf; nfhs;f. 

(2) fz;zhbg; ghj;jpuj;jpdhy; cwpQ;rg;gLk; ntg;gj;jpd; msT kpfr;   
nrhw;gkhFk;. 

   mt;thNw jhf;fk; tpiutpy; epfOk;. Mjyhy;> fzpj;jiy 
 vspikahf;Ftjw;nfdg; gupNrhjidapd;NghJ ghj;jpuj;jpdhy; 
 cwpQ;rg;gl;l ntg;gk; kw;Wk; #oYf;F ,of;fg;gl;l ntg;gk; Mfpad 
 Gwf;fzpf;fj;jf;fnjdf; nfhs;f. 
(iv) 

1) ruhrup ntg;gepiy =  t1+t2/2  = t 0C 

 ,Wjpapy; fpilf;Fk; fiurypd; fdtsT = 100 cm3 
 fiurypd; jpzpT = m g 
 ntg;gepiy tpj;jpahrk; = (t3 - t) 0C 

 jhf;fj;jpw;fhd ntg;gTs;Siw khw;wk; = m.c(t3 - t)   

                 =4.2m(t3 - t) J 

                   = 4.2m(t3 - t) x 10
-3 KJ 

2) 2.0 mol dm-3 NaOH fiurypd; fdtsT  = 50 cm3 
   2.0 mol dm-3 HCl mkpyj;jpd; fdtsT = 50 cm3 
   NaOH %y; vz;zpf;if  = 1/10 mol=0.1 mol 
   HCl %y; vz;zpf;if   = 1/10  mol=0.1mol 

3) NaOH ,d; 1 %y; HCl ,d; 1 %y; cld; jhf;fp 1 %y; H2O 

 cUthFk;. 
 NaOH ,d; 0.1 %y; HCl ,d; 0.1 %y; cld; jhf;fkile;J 0.1 

 %y; H2O  fpilf;Fk;. 
4) …0.1….. %y; ePu; cUthFk;NghJ Vw;gLk; ntg;g khw;wk; =  4.2m(t3 - t) x   

 10
-3 KJ  (Kjyhk; gbKiwapy; fzpf;fg;gl;Ls;sJ) 

1 %y; ePu; cUthFk; NghJ Vw;gLk; ntg;gkhw;wk;  =  4.2m(t3 - t) x    

10
-3 KJ /0.1       

  1.%y; ePu;; cUthFk;NghJ Vw;gLk; ntg;gTs;Siw= 4.2m(t3 - t) x 10
-2 KJ        
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7.  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

1. ahNjDk; khw;wj;jpd; NghJ Xu; myF Neuj;jpy; eilngw;w 
khw;wj;jpd; msNt jhf;ftPjk; vdg;gLk;. 

2. gjhu;j;jq;fspd; mstpy; Vw;gLk; khw;wk; jhf;ftPjj;ij mstpLk; 
 mbg;gilf; fhuzp MFk;.  
3.jhf;ftPjj;ij xg;gpLk; N;ghJ gjhu;j;jq;fspd; msT my;yJ nrwpT 
kPJ jq;fpAs;s   gpw fhuzpfisg;; gad;gLj;jyhk;. 

4. Fwpj;j xU Neuj;jpDs; jhf;fKWk; jhf;fpapd; msT my;yJ 
cUthFk; tpisTfspd; msit msj;jy;.  

 Fwpj;j msthd jhf;fp jhf;fkila my;yJ Fwpj;j msthd 
tpisT cUthf vLf;Fk; Neuj;ij msj;jy; 

5. 
(iii)  
 

 

(iv)  . 
 

6. ntg;gepiy 
nrwpT (mKf;fk;) 
ngsjpf ,ay;G (jhf;fpfspd; Nkw;gug;Gg; gug;gsT) 
Cf;fp 

7. 
 

 

Nju;r;rp kl;lk; 12.1. 
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jhf;ftPjj;jpd; kPJ jhf;fpfspd; ngsjpftpay;G (Nkw;gug;Gg; gug;gsT) 
nry;thf;Fr; nrYj;Jtijf; fhl;Ltjw;fhf: 
rkkhd jpzpTs;s CaCO3 fl;bfisAk; CaCO3 J}isAk; ngw;W   
ntt;Ntwhd Nrhjidf; Foha;fs; ,uz;bDs; ,Lf. 
,uz;L Foha;fspDs;Sk; xNu nrwpT nfhz;l (cjhuzk; 0.01 mol 
dm-3 HCI(aq)) mkpyq;fspd; rkkhd fdtsTfis ,Lf. 

,uz;L gupNrhjidf; Foha;fisAk; ePu;j; njhl;bapDs; ,Lf. 
thAf;fs; ntspNaWk; tPjj;jpd; NtWghl;il mtjhdpf;f. 
gupNrhjid mtjhdpg;Gfspd; mbg;gilapy; jhf;ftPjj;jpd; kPJ  
ngsjpf ,ay;gpd; nry;thf;F gw;wp KbntLf;Ff. 
 

 

,urhad jhf;fnkhd;wpy; jhf;ftPjj;jpd; kPJ Cf;fpfs; nry;thf;Fr; 
nrYj;Jtijg; gupNrhjpg;gjw;fhf 
%d;W nfhjpFoha;fspYk; “20 fdtsT” H2O2 10.0 cm3

 tPjk; ngWf. 
(“20 fdtsT”vd;gJ epak ntg;gepiyapYk; mKf;fj;jpYk; H2O2 

fiurypd; XuyFf; fdtsT O2  thA 20 fdtsT fpilf;fg; ngWfpwJ 
vd;gijf; Fwpf;fpd;wJ) 
KjyhtJ Fohapw;F 5.0 cm3

 ePUk;> ,uz;lhtJ Fohapw;F 0.1 mol dm-3 
NaOH    fiurypd; 5.0 cm3

 k;> %d;whtJ Fohapw;F MnO2 J}s; rpwpjsTk; 
Nru;f;fTk;. 
%d;W Foha;fspYk; thA ntspNaWk; tPjj;ij xg;gpLf. 
H2O2 gpupifj; jhf;fj;jpw;F NaOH Vftpd Cf;fpahfTk; MnO2 gy;ypd 
Cf;fpahfTk; nraw;gLk;.) 
jhf;ftPjj;jpd; kPJ Cf;fpfs; nry;thf;Fg; gw;wp KbntLf;f. 

 

8. Cf;fpfs; vd;gJ jhf;ftPjj;ij mjpfupf;fr; nra;tJk; kw;Wk; 
jhf;fj;jpy; gq;F gw;wpa NghJk; ,urhad khw;wj;jpw;F 
cl;glhjJkhd gjhu;j;jk; MFk;. 

 
9. jhf;fpfSk; Cf;fpfSk; xNu mtj;ijfspy; fhzg;gLkhapd; mt; 
 Cf;fp Vftpd  Cf;fp vdg;gLk;. 
10.  
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11. jhf;fpfSk; Cf;fpfSk; xd;Wf;nfhd;W NtWgl;l mtj;ijfspy; 
fhzg;gLkhapd; mt; Cf;fp gy;ypd Cf;fp vdg;gLk;. 
 mjhtJ Cf;fpAk;> jhf;fpAk; ntt;NtW tyaq;fspy; fhzg;gLk; 
NghJ gy;ypd Cf;fpfs; vdg;gLk;. 
 
12.  
 

 

 

 
1. xw;iwg; gbKiwj; jhf;fk; 

  gy;gbKiwj; jhf;fk; 
 

2. xw;iwg; gbKiwj; jhf;fk; 

 

                  gy;gbKiwj; jhf;fk;  
 

 ,urhadj; jhf;fq;fs; gy; gbKiwfspD}lhf eilngWtij 
mkpykhf;fg;gl;l nghw;whrpak; gukq;fNdw;Wf; fiurYld; Ijurd; 
Ngnuhl;irl;L Nru;g;gjd;  %yk; fhl;l KbAk;. 
 
3.. 

 
4. Vtw; rf;jp vd;gJ tpisTfis cUthf;Ftjw;fhf  NkhJiff;F 

cs;shFk; %yf;$Wfspy; fhzg;glNtz;ba kpff; Fiwe;j rf;jp 
MFk;. mJ rf;jpj; jlq;fyhf miktJld; mjd; gUkd; me;je;jj; 
jhf;fq;fSf;Fupa rpwg;Gg; ngWkhdq;fisg; ngWk;. 
 

5. xU ,urhad jhf;fk; xd;wpd; jhf;fpapd; epiyf;Fk; tpistpd; 
epiyf;Fk; ,ilNa Njhw;Wtpf;g;gLk; GjpaNjhu; epiy MFk;. 

6. 

jhf;f %yf;$Wfs; NkhJiff;Fl;gl Ntz;Lk;. 
%yf;$Wfs; Fwpj;j jpirKfj;Jld; Nkhj Ntz;Lk; 
Vtw; rf;jpia tpQ;rpa %yf;$Wfs; Nkhj Ntz;Lk; 

7. gy;gbKiwj; jhf;fnkhd;wpd; jhf;ftPjk; nkJthf jhf;fk; 
eilngWk; gbKiwfs; %yNk jPu;khdpf;fg;gLk;. 
 

Nju;r;rp kl;lk; 12.2 
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1.  
2. fhgd; %yfk; Mth;j;jd ml;ltizapy; ,uz;lhk; Mth;j;jdj;jpy; 

iv Mk; $l;lj;ijr; Nru;e;jjhFk;. mjw;F cWjpahd fw;wad;fis 
my;yJ mdad;fis Mf;Fe; jpwd; fhzg;glhJ. vdNt> mJ mad; 
Nru;itfisj; Njhw;Wtpg;gjpy;iy. 
 

3.  fhgd; %yfk;> kpf cWjpahd 4 gq;fPl;LtYg; gpizg;Gf;fis 
cUthf;Ftjd; %yk; %yf;$w;Wr; Nru;itfisj; Njhw;Wtpf;Fk; 
jd;ikiaf; nfhz;Ls;sJ. 
 

4.  fhgd; mZf;fs; fhgd; mZf;fSlDk;; NtW %yf mZf;fSlDk; 
(H, O, S, P, Nmyrd;fs;) xw;iwg; gpizg;G (C - C ), ,ul;ilg; gpizg;G 
(C = C) Kk;ikg; gpizg;Gf;fisj; (CC)  Njhw;Wtpf;f $bad. 
 

5.  %yf;$w;Wr; Nru;itfspy;; fhgd; mZf;fs;; ntt;NtW 
vz;zpf;iffspy; xd;Wlndhd;W ,ize;J rq;fpypfshfNth 
rf;fuq;fshfNth cWjpahd Nru;itfisj; Njhw;Wtpf;Fk; 
jd;ikiaf; nfhz;bUj;jyhdJ fhgd; %yfj;jpd; xU 
rpwg;gpay;ghFk;. 
 

6. fhgDk; IjrDk; Nru;e;J Njhw;Wtpf;Fk; Nru;itfspd; njhilahdJ 
 (Set)  IjNuhf;fhgd;fs; vdgg;Lk;. 
7.   fhNghitjNuw;W Gujk; ,ypg;gpl;L> epAf;fpspf;F mkpyq;fs; 
 
8.   capupurhadtpay; vd;gJ fyk;> ,ioak;> cWg;G> njhFjp Mfpa 
   capupd; xOq;fikgG; kl;lq;fis cUthf;Ftjw;Fg; gq;fspg;Gr; 
   nra;Js;s Nrjdr; Nru;itfs; gw;wpf; fw;whAk; tplag;gug;G  

 capu;r; nrad;Kiwfs; njhlu;ghd rlg;nghUs;fs; gw;wpAk;> 
 mjw;fika epfOk;> rlg;nghUs; kw;Wk; rf;jp khw;wq;fs; 
 njhlu;ghfTk; gapYk; tplag;gug;ghf capupurhadtpaiyf; 
 Fwpg;gplyhk;. 

 

9.  xspj;njhFg;Gr; nrad;Kiw %yk; jhtuq;fSf;F fhgd;b 
fpilf;fpd;wJ vd;gijAk; jhtuq;fis czthff; nfhs;Sk; 
tpyq;Ffspd; clYf;Fk; fhgd; fpilf;fpd;wJ 

11. - OH, -NH2, -COOH, -CHO, -COR 
12. 

13.  
14. gq;fPl;LtYg; gpizg;Gf;fisj; Njhw;Wtpf;Fk;> ,uz;L mZf;fs; 

xd;Wf;nfhd;W NtWgl;ldthf ,Uf;Fk; NghJ gpizg;gpd; kpd;kiwj; 
jd;ikapy; khw;wk; Vw;gl;L> ; kiwj; jd;ik cau;thd mZtpd;ghy; 
,yj;jpud; Nrhb <u;f;fg;gLtjhy; gpizg;G Kidthf;fk; ngWk; 

15. gpizg;gpd; jd;ik. 
16.  kpd;kiwj;jd;ik NtWghL 
17. KidTj;jd;ikAs;s %yf;$Wfs; KidTj; jd;ikAs; 

fiug;ghd;fspy; fiuAk;. 
KidTj; jd;ikaw;w %yf;$Wfs; KidTj; jd;ikaw;w 
fiug;ghd;fspy; fiuAk;.  

18. ePuhdJ KidTj; jd;ikAs;s xU %yf;$W vd;gjjhy; 
ngUk;ghyhd KidTj; jd;ikAs;s capu; %yf;$Wfs;> ePupy; 
fiuAk;. 

19. capu;%yf;$Wfs; mad; tbtpy; fhzg;gLjy; 

Nju;r;rp kl;lk; 13.1. 
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20. KidTj;jd;ikAs;s %yf;$Wfspd; cUFepiyAk; nfhjpepiyAk; 
cau;thdit 

21. capu;Kiwikfspy; fhzg;gLk; capu;j; njhopw;ghLfspy; gq;fspg;Gr; 
nra;Ak; %yf;$Wfs; capu; %yf;$WfshFk;. 

 
22. fhNghitjNuw;W> Gujk;> ,ypg;gpl;L>> epA+f;fpspf;fkpyk; 
 
23. tpw;wkpd;fs;> fdpaq;fs;; 

 

 
 
  
1. fhNghitjNuw;W Ijnuhl;rpy; $l;lk; (-OH ) mjpf mstpy;   

mlq;fpAs;s rf;fu my;bifl;Lf;fNsh fPw;Nwhd;fNsh MtNjhL 
ePUld; jhf;fk; Guptjhy;  mr;Nru;itfshf kPs cilf;fj;jf;f 
Nru;itfshFk. 

2. nkhNdhrf;fiul;L> ilrf;fiul;L>  nghyprf;fiul;L 
3. FSf;NfhR> Guw;NwhR 
4. (CH2O)n 

5. nkhNdhrf;fiul;L vd;gJ NkYk; ePu;g;gFg;Gr; nra;J vspa 
tbtj;jpy; gpupj;Jf;fhl;l Kbahj vspa nty;ykhFk;. 

6.  FSf;NfhR 
7.  

 
 
 
 
 
 
 
 

8. my;bifl;Lf; $l;lk; mlq;fpAs;s Nru;itfs; ‘my;NlhR’  vdg;gLk;. 
    ‘fPw;Nwh’$l;lk; mlq;fpAs;s Nru;itfs; ‘fPw;NwhR’  vdg;gLk 

9.   
     my;NlhR – FSf;NfhR>      fPw;NwhR – Guw;NwhR 

    
 
 
 
 
 
 
 
 
 
 
 

Nju;r;rp kl;lk;. : 13.2   
 

 

my;bifl;L $l;lk; 

mw;Nfhy; $l;lk; 

my;bifl;L    
$l;lk; 

mw;Nfhy; 
$l;lk; 

fPw;Nwhd; 
$l;lk; 
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10.    
 
 
 
 
 
 
 
 

         

                                         

     
11. Guw;NuhR 
12. .  

 
 
 
 
 
 
 

 
                A              B            C 

     D- Frutose                 - Fructose     - D - Fructose 

13. ,uz;L nkhNdhrf;fiul;L %yf;$Wfs; ,iztjhy; Njhd;Wk; 
%yf;$Wfs; ilrf;fiul;Lfs; vdg;gLk;. 

14.  Nkhy;NuhR > Rf;FNuhR  
15. ,uz;L nkhNdhrf;fiul;L; %yf;$WfSf;F ,ilNa Njhd;Wk; 
 gpizg;G  fpisf;Nfhrpbf;Fg; gpizg;G vdg;gLk;. 
 
16.  
 
 
 
 
 
17.   
 ) j5 
 
 
 
4414. 
   

 
 

A 

A 

          A 

 

…………………………………… 

               B 

…………………………………… 

                       C 

…………………………………… 
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18. Rf;NuhR ePu;g;gFg;G %yk; rk %y; msTfisf; nfhz;l 
FSf;NfhRk; Guw;NwhRk; fpilf;Fk;. 

19. Guw;Nwhrpd; ,dpg;Gr; RitahdJ FSf;NfhrpYk; $LjyhdJ 
20. ,yw;Nwhrpd; ePu;g;gFg;gpdhy; fyw;NwhRk; FSf;NfhRk; fpilf;Fk;. 
21. vspa nty;y %yf;$Wfs; Nru;tjhy; nghyprf;fiul;Lf;fs; 
 cUthFk; 
22. khg;nghUs;.; 

23. mikNyhR: FSf;NfhR %yf;$Wfs; 200 ,w;F Nkw;glit - 
fpisf;Nfhrpbf;Fg;  

 gpizg;Gf;fshy; ,izj;J cUthFk; Nfhl;Lg; gy;gFjpakhFk;.> 
,jpy; 

 - (1-4) gpizg;G tif fhzg;gLk; 

mikNyhngj;jpd;: ngUe;njhifahd -fpisf;Nfhrpbf;Ffs; 
Nru;tjhy; cUthfpa fpis nfhz;l xU gy;gFjpakhFk;. fpis 

nfhz;l rq;fpypfspy; -(1-6) gpizg;G 

   tifAk; gpujhd rq;fpypapy;  -(1-4) gpizg;Gf;fSk; fhzg;gLk; 

24. 
 
25. jhtuf; fyr; Rtupy; gutyhff; fhzg;gLfpd;w kpy;ypad; fzf;fhd 

FSf;NfhR %yf;$Wfs; Nru;tjhy; Njhd;Wk; Nfhl;Lg; 
gy;gFjpakhFk;.  (1-4) tifg; gpizg;Gf;fs; fhzg;gLk; 

26.  
 
 
 
 
 
 
 
27. tpyq;Ffspy; rf;jp Nrkpf;fg;gLk; tbtk; ,JthFk;. mjpf 
 mstpy; fpisnfhz;l  rq;fpypahFk;. mikNyhngj;jpd; 
 %yf;$Wfs; ngUkstpy; mlq;fpapUf;Fk;. 
28.  
 Nrhjidf; Foha;fs;> FSf;NfhR> gor;rhW> ghrpg;gaW> fUthL> 

khfupd;> NrhW> mtiu> kPd;> Njq;fha;> tw;whis> nuh/gp 
Nghd;wtw;Ws; rpy czT tiffs;> ngdbf;w; fiury;> gd;rd; 
RluLg;G> my;yJ kJrhu tpsf;F Mfpatw;iwg; ngWf. 

 Nkw;gb czTg; nghUs;fspd; rpwpjsT tPjk; jdpj;jdpNa vLj;J 
,bj;Jj; J}shf;fp my;yJ miuj;J Nrhjidf; Foha;fspy; ,l;L> 
ePupy; fiuj;J tbj;Jj; njspthd fiury;fisg; ngWf. 

 mf;fiury;fspy; rpwpjsT tPjk; ntt;Ntwhf Nrhjidf; 
Foha;fspy; ,l;L> xt;nthd;wpYk; ePy epwkhd ngdbf; fiury; 
rpwpjsT tPjk; Nru;j;J ntg;gNkw;wp mtjhdpf;Ff. 

 mtjhdpg;Gf;fisg; gjpT nra;f. 
 ngdbf; fiurYld; Nru;j;J ntg;gNkw;Wk; NghJ epwkhw;wj;jpd; 

gpd;du;nrq;fw; rptg;G epw tPo;gbT fhzg;gLkhapd; mt;Tztpy; 
nty;yk; mlq;fpAs;sJ vd KbG nra;ayhk;. (vspa nty;yk; 
nrhw;g mstpy; fhzg;gLkhapd;> fiury; kQ;rs; my;yJ gr;ir 
epwj;ijg; ngWk;.) 
 

A mikNyhR 

 

B mikNyhngj;jpd; 
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29.  

 Kd;ida nraw;ghl;by; gad;gLj;jpa czTg; nghUs; 
fiury;fspd; rpwpjsT> ntz;zpwj; jiuNahL> maBd; fiury; 
Mfpatw;iwg; ngWf. 

 mt;ntht;Nthu; czT tifapYk; rpwpjsT tPjk; ntz;zpwj; 
jiuNahl;bd; kPJ itj;J mt;TzTg; nghUs;fs; kPJ fgpy epw 
maBd; fiurypy; rpy Jspfs; tPjk; ,Lf. 

 mtjhdpg;Gf;fisg; gjpTnra;f. 
 czTg; nghUshdJ mabd; fiurYld; ePy> Cjh epwj;ijf; 

fhl;bajhapd; mt;TzTg; nghUspy; khg;nghUs; mlq;fpAs;sJ 
vd KbG nra;ayhk;. mjhtJ khg;nghUshdJ mabd; 
fiurYld; jdpr;rpwg;ghd ePy Cjh epwj;ijj; jUk;. 

30.  
   rf;jp toq;fy; 
 FSf;NfhR Nghd;w fhNghitjNuw;Wf;fs;> fyq;fspd; 

njhopw;ghl;Lf;Fj; Njitahd rf;jpiaAk; %yg;nghUs;fisAk; 
toq;Fk; nghUshfr; nraw;gLk;. 

 tpyq;Ffspy;> fpisf;Nfhrd; vdg;gLfpd;w nghyprf;fiul;lhfTk;> 
jhtuq;fspy; khg;nghUs; vdg;gLfpd;w nghyprf;fiul;lhfTk; 
rf;jp Nrkpj;J itf;fg;gLfpd;wJ. 

 fhNghitjNuw;W rf;jpia toq;Ffpd;wikahy; rf;jp 
gpwg;gpg;gjw;fhfg; Gujk; 
gad;gLj;JtJ jtpu;f;fg;gLfpwJ. vdNt clypd; ,ioaq;fisf; 
fl;bnaOg;Gjy;;> GJg;gpj;jy;> guhkupj;jy; Mfpa nray;fSf;fhf 
Gujj;ijg; gad;gLj;j Kbfpd;wJ. 

 euk;G ,ioar; rPuhf;fj;Jf;F fhNghitjNuw;W Njit. %isf;Fr; 
rf;jpia toq;Fk; xNunahU rf;jp Kjy; fhNghitjNuw;W MFk;. 

 rpy fhNghitjNuw;Wf;fs; Flypy; czTr; rkpghl;Lf;Fj; 
JizahFk; gw;wPupahf;fspd; tsu;r;rpiaj; J}z;Lk;. 

 rpy fhNghitjNuw;Wf;fspy; ehu;g; nghUs;fs; mjpf mstpy; 
mlq;fpapUf;Fk;. me;ehu;g;nghUs; kyr;rpf;fiyj; jtpu;f;Fk;. Gw;W 
Neha; ePupopT> ,ja Neha;fs; Vw;gLk; Mgj;ijf; Fiwf;Fk.; 

 nfhOg;G mDNrgk; rPuhf epfOtjw;F fhNghitjNuw;W ,Ug;gJ 
mtrpakhFk.; 

 ntt;NtW capu;j; njhFg;Gr; nrad;Kiwfspd; NghJ 
nkhNdhrf;fiul;L gad;gLk;. 

 mikg;G rhu;e;j $Wfis Mf;Ftjw;Fk; fhNghitjNuw;W Njit. 
cjhuzk; : tpyq;F clypy; (Mj;jpug;Nghlhf;fspYk; 
gq;fRf;fspYk; mikg;Gg; gjhu;j;jkhf) ifw;wpd; jhtu clypy; 
nrYNyhR. mq;fpapy; fUf;fl;ly; tpUj;jp> FUjp ciwjy; 
ePu;ggPldj; njhFjpapd; njhopw;ghL Mfpatw;Wf;Fk; 
fhNghitjNuw;Wk; jpupgile;j fhNghitjNuw;Wk; Njit. 

 nfhOg;G xl;rpNaw;wj;Jf;Fk; fhNghitjNuw;W mtrpakhFk;. 
31.. 
 ngUk;ghyhd fljhrp> fhl;Nghl;> gUj;jpj; Jzp> ypdd; Jzp 

tiffs; nrYNyhrpdhNyNa cw;gj;jp nra;ag;gLk;. 
 CLfhl;Lk; jd;ikAs;s nky;ypa glytifahfpa 

nrNyhNgdhfTk; Jzp cw;gj;jpf;fhfg; gad;gLk;. nuNahd; vDk; 
,io tifahfTk; nrYNyhR cUkhw;wg;gLk;. 

 ePiu cs;SwpQ;Rk; nghUs;fs; (Sponge) cw;gj;jp nra;tjw;Fk; 
nrYNyhR gad;gLj;jg;gLk;. 

 Giff;fhj xU tif ntbkUe;jhfpa nrYNyhR iej;jpNuw;W> 
(iej;jpNuh nrYNyhR) cw;gj;jp nra;jy; jpiug;glk; gpbj;jy; 
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kw;Wk; xspg;glk; gpbj;jYf;fhfg; gad;gLk; nrYnyhapl;Lg; gly 
cw;gj;jpf;fhd mbg;gilg; nghUshfTk; nrYNyhR gad;gLk;. 
 

 ePupy; fiuAk; jd;ikAs;s gir tiffs; cw;gj;jp nra;tjw;Fk; 
nrYNyhR gad;gLk;. 

 Jzp> moFrhjdg; nghUs;fs;> kUe;J tiffs;> G+r;R tiffs; 
Nghd;wit cw;gj;jp nra;tjw;Fk; khg;nghUs; gad;gLk;. 

 capupay; Kiwapy; gpupe;jopAk; gpshj;jpf;F> nghjpapL 
nghUs;fs;> mr;Rf;fs; Nghd;w kPsg;gpwg;gpf;fj;jf;f nghUs;fs;> 
%yg;nghUs;fs; cw;gj;jp nra;tjw;F khg;nghUs; gad;gLk;. 

 nuNahd; Nghd;w nraw;if ehu;tiffs; cw;gj;jp nra;tjw;Fk; 
fhNghitjNuw;W ad;gLk;. cjhuzk;: nrYNyhR (Cellulose) 

 Fwpg;ghf nrNyhNgd; Nghd;w nky;ypa ghJfhg;Gj; jhs;fs; 
(Sheets) cw;gj;jp nra;tjw;fhfTk; nrYNyhR gad;gLk;. 

 fhak; Mwpa gpd;du; RakhfNt gpupj;jopAk; kpf cWjpahd 
nefpo;jd;ikAs;s rj;jpu rpfpr;ir E}y; cw;gj;jp nra;tjw;Fk; 
nrYNyhR gad;gLk;. cjhuzk; :ifw;wpd; 
 
 
 

1. mkpNdh mkpy %yf;$nwhd;W> xNu fhgd; %yf;$nwhd;Wld; 
,ize;j mkpNdh $l;lnkhd;wpidAk; -NH2, fhnghl;rpypf; 
$l;lnkhd;wpidAk; (-COOH) Ijurd; mZnthd;wpidAk; (H) 
rpwg;ghd xU fpisr; rq;fpypahf R $l;lj;ijAk; nfhz;lJ. 
. 
 
 
 
 
 
 
 
 
 

2.  
`p];upBd;> ypA+rPd;> INrhypA+rpd;> iyrPd;> nkjpNahdpd;> /gpidy; 
mdpyPd;> jpupNahdpd;> jpupjN;jhghd;> tyPd;> 

 
3. . 
 
 
 
 
 
 
 
 
 
 
        

Nju;r;rp kl;lk;. : 13.3  
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4. –COOH, -NH2   
5. ngj;ijl;Lg; gpizg;G 
6. Xu; mkpNdh mkpyj;jpd; fhnghl;rpypf; mkpyf; $l;lKk; mjid 

mLj;J kw;iwa mkpNdh mkpyj;jpd; mikd; $l;lKk; ,ize;J ePu; 
%yf;$nwhd;W ePq;Ftjd; %yk; Njhd;Wk; gpizg;G> ngj;ijl;Lg; 
gpizg;G vdg;gLk;.  

 
7.  
 
 
  
         
8. mkpNdh mkpyq;fs; ngj;ijl;Lg; gpizg;Gf;fshy; ,iztjd; 

%yk; cUthf;fpa ghupa %yf;$Wfs; nghypngj;ijl;Lf;fs; 
vdg;gLk;. 

 mkpNdh mkpy ,izg;Gf;fspd; vz;zpf;if 100 ,Yk; Nkw;gLk; 
 NghJ mit Gujq;fs;; vdg;gLk;. 
10. ePz;l RUspfshfNth xd;Wlndhd;W rkhe;jukhd rq;fpypfshfNth 

mike;j Gujq;fs; ,ioAUg; Gujq;fs; vdg;gLk; 
 
11.  

 clYWg;Gf;fspy; mikg;ig cUthf;f cjTk;. ,it ePupy;; 
fiuahj Gujq;fshFk; 

 jhtu> tpyq;Ff; fyq;fspd; KjYUtpy; mlq;fpAs;sJ. 
 ,ioAUg; Gujkhfpa nfhyrd;> vd;G cUthf;fj;Jf;F cjTk;. 

mj;NjhL ,izak;> frpapioaq;fs; Nghd;w 
,izg;gpioaq;fspYk; mJ mlq;fpapUf;Fk; 

 Ks;se;jz;Lspfspd; clypy; ngUkstpy; fhzg;gLk; Gujk; 
nfhyrd; MFk;. 
kdpj clypy; mlq;fpAs;s Gujq;fSs; Vwj;jho %d;wpy; xU 
gq;F nfhyrd; MFk;. 

 Njhy;> ,wF> nfhk;G> kapu;> efk; Nghd;wtw;wpy; nfuw;wpd; Gujk; 
mlq;fpAs;sJ. 

 nfuw;wPd; Gujj;jpy; rp];upd; vDk; mkpNdh mkpyk; mjpf 
mstpy; mlq;fpAs;sJ 

12. ePz;l rq;fpypg; Guj %yf;$Wfs; tise;J mz;zsthf rpwpa 
 Nfhsq;fshfg; nghjpe;J cUthfpa Gujq;fs; rpWNfhsTUg;  
 Gujq;fs; vdg;gLk;. 

13.  

 ePupy; fiuAk; jd;ikAs;s ,g; Gujq;fs;> gjhu;j;jq;fisf; 
nfhz;L nry;yypy; gq;fspg;Gr; nra;Ak;. 

 FUjpr; Rw;Nwhl;lj;jpd; NghJ <NkhFNshgpd; vDk; Gujj;jpdhy; 
xl;rprd;> fhgdPnuhl;irl;L Mfpad nfhz;L nry;yg;gLk;. 

 kNahFNshgpd; vDk; Gujj;jpdhNyNa jirfspy; xl;rprd;> 
fhgdPnuhl;irl;L Mfpad nfhz;L nry;yg;gLk;. 

   ,yj;jpud; rhu;e;j nfhz;L nry;yypy; irw;Nwhf;Fnuhk; Gujk; 
gq;fspg;Gr; nra;Ak; 
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14. Gujnkhd;W kw;WNkhu; capu; %yf;$w;Wld; Nru;tjhy; rpf;fyhd 
,izg;Gg; Gujk; cUthFk;  

16. Gujq;fSld; fhNghitjNuw;W Nru;tjhy;> fpisf;Nfhg; Gujk; 
 cUthFk; 
17.  Gujq;fSld; fU mkpyq;fs; Nru;tjhy; fUg;Gujq;fs; cUthFk 
18. ,ypg;gpl;L %yf;$Wfs; Gujj;Jld; Nru;tjhy; ,ypg;Ngh Gujq;fs; 
 cUthFk; 
19. mkpNdhtkpykhdJ epd;Ijupd; fiurYld; Cjh epwj;ijj; jUk;. 
 
20.  

 vspa nty;yq;fis ,dq;fhZk; NrhjidfSf;fhfg; 
gad;gLj;jpa tif czTg;nghUs;fs;> Nrhjidf;Foha;fs; rpy 
Mfpatw;iwg; ngWf. 

 mt;TzTg;nghUs;fspd; rpwpjsT tPjk; vLj;J jdpj;jdpNa 
miuj;J Nrhjidf; Foha;fspy; ntt;Ntwhf ,l;L xt;nthU 
FohapYk; rpwpjsT ePu; tPjk; Nru;f;Ff. 

 czTg;  nghUs;; mlq;fpAs;s Nrhjidf; Foha;fspy; 
igAnuw;Wf; fiury; (Nrhbaikjnuhl;irl;L; + nrg;Gr;ryN;gw;W) 
nrhw;g msT tPjk;; ,l;L; rw;Wf; FYf;Ff. 

 mtjhdpg;Gf;fisg; gjpT nra;f. 

 czTg; nghUshdJ igAnuw;Wf; fiurYld; Cjh epwj;ijf; 
fhl;bajhapd; mt;TzTg; nghUspy; Gujk;; mlq;fpAs;sJ vd 
KbG  nra;ayhk; 

 
21.   

 Nrjdr; Nru;itfspy; mlq;fpAs;s Gujq;fs; ntt;NtW 
nraw;ghLfSf;F cs;shf;fpajd; gpd;du; ifj;njhopy;fSf;fhd 
%yg;nghUs;fshfg; gad;gLj;jg;gLk;. 

 
 NfhJik khtpy; mlq;fpAs;s FSl;ld; vDk; Gujk; ghz; 

cw;gj;jpapy; gq;fspg;Gr; nra;tNjhL NfhJik khtpdhy; 
nra;ag;gLk; vy;yh cw;gj;jpfspYk; ,g;Gujk; Kf;fpaj;Jtk; 
ngWfpd;wJ. 

 Kl;ilapy; mlq;fpAs;s my;Gkpd; vDk; Gujk; fhuzkhf Gbd;> 
tl;byg;gk; Nghd;w <w;Wzh tiffs; cw;gj;jp nra;tjw;Fk; 
Ngf;fpq; ifj;njhopypy; xl;Lq; fUtpahfTk; g+u;j;jpf; 
fhuzpahfTk; gad;gLfpd;wJ. 

 ghypy; mlq;fpAs;s “fNrd;” kw;Wk; “Nt” Gujk; fhuzkhf ghy; 
rhu;e;j cw;gj;jpfshfpa japu;> Nahfl;> rP];> Nkhu;> I];fpwPk;> 
rtu; fpwPk; Nghd;w cw;gj;jpf; ifj;njhopy;fspy; mJ 
Kf;fpaj;Jk; ngWfpd;wJ. 

 Nrhah mtiug; ghypdhy; cw;gj;jp nra;Ak; gy cw;gj;jpfs; kPJ 
mjpy; mlq;fpAs;s Gujq;fs; gq;fspg;Gr; nra;Ak;. 

 Gbd;> n[yp> nuh/gp Nghd;w <w;Wzhf;fs; jahupg;gjw;fhfg; 
gad;gLj;jg;gLk; nryw;wpd; (Cd;gir) MdJ nfhyrd; vDk; 
tpyq;Fg; Gujk; mlq;fpAs;s tpyq;F clw; gFjpfis 
capu;ntg;gepiy tiu nfhjpf;f itg;gjd; %yk; cw;gj;jp 
nra;ag;gLfpd;wJ. nryw;wpd; ,dJ %yf$w;W epiw nfhyrdpd; 
%yf;$w;W epiwapd; Vwj;jho MFk.; nfhyrdpy; xd;Wlndhd;W 
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,ize;j RUisr; rq;fpypfs; 3 fhzg;gLk;. nryw;wdpy; xU 
rq;fpyp 

 khj;jpuNk cz;L. ,e;j  RUisr; rq;fpypahdJ ePUld; 
Ijurd; gpizg;Gf;fis cUthf;Ffpd;wikahy; nry; Nghd;w 
mikg;Gj; Njhd;Wfpd;wJ. 

 ,it jtpu ifj;njhopy; Jiwapy; tpNrl ,ay;Gfisf; nfhz;l 
Gujkhfpa nehjpa tiffSk; gutyhfg; gad;gLj;jg;gLfpd;wd 

  
23.  

 
 
 
1. # jhf;fj;jpy; gq;Nfw;Fk; tpisT rkd;ghl;by; ,lk;ngwhjJ. 
 # jhf;j;jpw;fhd khw;Wghijia nfhLg;gd; %yk; nghwpKiwia 
 khw;Wtjd; %yk; Vtw; ff;jpia Fiwj;J jhf;tPjj;ij mjpfupf;fr; 
 nra;Ak;.  
2.  
3. nehjpaq;fs; 
4.. nehjpaq;fs; vdg;gLtd mtw;Wf;Nf cupj;jhd Kg;gupkhz   

mikg;igf; nfhz;l rpwpa Nfhs tbtg; Gujq;fshFk; 
 
5. nehjpaq;fSld; ,urhadj; jhf;fq;fspy; <LgLk; %yf;$Wfs;> 
 Mjhug;gil vdg;gLk.; 
6.  

 Fwpj;j Mjhug;gilAld; khj;jpuk; jhf;fKWjy;>  
 fopTfisNah gf;f tpisTfisNah Njhw;Wtpf;fhik  
 clypDs; Njitahd msTf;F tpisTfis cw;gj;jp nra;j 

gpd;du; nehjpaj;njhopw;ghL epd;W tpLtNjhL kPz;Lk; 
Njitg;gLk;NghJ njhopw;gLk; 

 
7. nehjpaq;fs; Mjhug;gilAld; ,izAk; gpuNjrk; capu;ghd gpuNjrk; 
 vdg;gLk; 
8. rpy nehjpaq;fspd; njhopw;ghl;Lf;fhfr; rpy Nrjdr; Nru;itfSk; 
(Coenzym) cNyhfq;fs; kw;Wk; mad; Nru;itfSk; (Prothetic group - 
$l;Lf; $l;lk;) Njit.  
9. fyqfspy; epfOk; rfy fUkq;fSk; 50C - 40 0C ntg;gepiy tPrpy; 

nehjpaq;fshy; Cf;fg;gLk;. nehjpaq;fspd; fhuzkhf 
epfOfpd;wikahNyNa Nrhjidg; nghUs;fNsh cau; mKf;fNkh 
Njitg;gLtjpy;iy. 

Gujk; fhzg;gLk; nghUl;fs; mlq;fpAs;s Gujk; 
,izak;> frpapioaq;fs; 
Nghd;w ,izg;gpioaq;fs; 

nfuw;wpd; 

Ks;se;jz;Lspfspd; cly; nfhyrd; 
Njhy;> ,wF> nfhk;G> kapu;> efk; nfuw;wpd; 
NfhJik kh FSl;ld; 
Kl;il my;Gkpd;> 
ghy; fNrd;>  Nt 
nryw;wpd; nfhyrd 

Nju;r;rp kl;lk;: 13.4  
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10. ,urhadj; jhf;fk; epfOtjw;Fj; Njitahd Vtw; rf;jpiaf; 
Fiwg;gjd; %yNk nehjpaj; njhopw;ghL epfOfpd;wJ. 

11. 
 
 
 
 
 
 
 
 
 
 
12. ntg;gepiy> nehjpaq;fs;> Mjhug;gilr; nrwpT> Clfj;jpd; pH 

ngWkhdk;> cg;Gr; nrwpT  
13. mikNyR>  Guj;jpNaR> nghypkNuR> ifNdR 
 
nehjpar; nraw;ghLfs; gad;gLk; nehjpak; 
nghyprf;fiul;Lf;fis cilg;git mikNyR; 
Gujq;fis cilg;git Guj;jpNaR 
epa+f;fpspf; mkpyk; njhFg;git nghypkNuR 
nty;y kw;Wk; Guj 
nghRnghupNyw;wk; 

ifNdR 

14.  
nehjpaq;fs; gad;gLk; ifj;njhopy;fs; 
Guj;jpNaR (Protease) Foe;ij czT cw;gj;jpapd;NghJ 

Gujq;fspd; Kd; rkpghl;Lf;fhfg; 
gad;gLj;jg;gLk; 

,iyg;N;gR (Lipase) fiwg;nghl;L;fspy; mlq;fpAs;s 
gjhu;j;jq;fis rpwpa gFjpfshf 
cilg;gjw;fhf capupaw;; Jg;guthf;fpfspy; 
(detergents) Guj;jpNaRld; Nruj;Jg; 
gad;gLj;jg;gLk.; 

nrYNyhR (Cellulose) Jzpkzpfis nkd;ikahf;fg; gad;gLk.; 
(Softening of fabrics) 

fhNghitjNuR 
(Carbohydrase) 

khg;nghUis (Starch) tpiyAau;thd 
nty;yj; jPk;ghf (Sugar Syrup) 
khw;Wtjw;fhfg; gad;gLk; 

INrhnkNuR (Isomerase) FSf;NfhRg; ghzpiag; Guw;NwhRg; 
ghzpahf 
khw;Wtjw;Fg; gad;gLk;. rhu;gstpy; 
FSfN;fhir tpl Rf;FNuhR ,dpg;Gr;Rit 
$bajhFk.; vdNt> clypd; 
nfhOj;jepiyiaf; Fiwg;gjw;fhd 
czTfspy; (Slimming foods) rpW msTfspy; 
Nru;g;gjw;F ,jidg; gad;gLj;jyhk;. 

ngj;jpNdR (Pectinase) Foe;ijfSf;fhd czTfspy; gotiffs; 
fha;fwpfisg; gFjpastpy; rkpghliar; 
nra;tjw;fhfg; gad;gLk;. 
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15.  

 Njitaw;w gf;ftpisTfs; Njhd;Wtjpy;iy. 
 nehjpaq;fs; capupay; uPjpapy; cilf;fg;gLk;. vdNt> #oy; 

khrilT ,opthf;fg;gLk; 
 nehjpaq;fs; nghJthd epge;jidfspy; mjhtJ Fiwe;j 

ntg;gepiyapYk; eLepiyahd pH ngWkhdq;fspYk; nghJthd 
tspkz;ly mKf;fj;jpYk; njhopw;gLk;. vdNt> rf;jp kPjkhFk;. 

 jhf;fq;fSf;fhf nehjpaq;fis kPz;Lk; kPz;Lk; gad;gLj;jyhk;. 
vdNt rhu;gstpy;> nehjpaq;fisf; rpW mstpy; ,;l;L ngUksT 
cw;gj;jpfisr; nra;ayhk;. 

16. capuj;njhopw;ghLfSf;fhfTk; cly; tsu;r;rpf;Fk; Neha;fspypUe;J 
 ghJfhg;Gg; ngWtjw;F tpw;wkpd;fs; mtrpak;. 

17.  ngUk;ghyhd tpw;wkpd;fs; nehjpaq;fspd; njhopw;ghl;Lf;Fj;   
Njitahdit vd;w tifapy; mtw;wpdJ mikg;gpd;; xU 
$whfNth gq;fPl;Lg; gpizg;Gf;fs; %yk;; ,izahj $l;Lf; 
$l;lkhfNth ( Co enzyme or prosthetic group) nraw;gLk.; tpw;wkpd;; $W 
,y;yhj NghJ nehjpaj;jpd; njhopw;ghL gFjpahfNth my;yJ 
Kw;whfNth nraypof;Fk; 

19. ePupy; fiuAk; tpw;wkpd;fs; : tpw;wkpd; B rpf;fy;> tpw;wkpd; C 
nfhOg;gpy; fiuAk; tpw;wkpd;fs; : A , D, E, K 

20. 
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1. gl;lu;> kh[upd;> rikay; vz;nza;fs;> tpyq;FzTfs  
2. FNshNuhNghk;; fhgdhw; FNshiul;L Nghd;w Kidtw;w Nrjdf; 

fiug;ghd;fs; Kidtw;w Nrjdf; fiug;ghd;fspy; fiuAk; 
jd;ikiaf; nfhz;lcapu;g; gjhu;j;jq;fs; ,ypg;gpl;Lfs; MFk;. 

 
3. vz;nza; nfhOg;G 

 
4. miw ntg;gepiyapy; jpz;k epiyapy; fhzg;gLk; ,ypg;gpl;L 
 nfhOg;G vdg;gLk;. 
  miw ntg;gepiyapy; jput epiyapy; fhzg;gLk; ,ypg;gpl;L vz;nza;    
 vdg;gLk;. 
5.  
6.   
7.  
8. %d;W -OH $l;lq;fisf; nfhz;l fpsprNuhy; vdg;gLk.mw;fNfhYld;  
 nghJthf 12> 14> 16> 18> 20> 22 my;yJ 24 fhgd; mZf;fs; 
 mlq;fpAs;s ePz;l rq;fpypf; fhnghl;rpypf;F mkpy %yf;$Wfs; 
 %d;W tPjk; ,iztjhNyNa ,ypg;gpl;L cUthfpAs;sJ. 
 
9. ePupy; fiuAk; jd;ikaw;w ,it nghJtpy; jpiu fpsprNuhy; (% 
 fpsprNuhy;)>  my;yJ jpiu fpspriul;L (%f;fpspriul;L) vdg;gLk; 
10.   
 
11.   

nfhOg;gkpyq;fs; #j;jpuq;fs; 

Nyhupf;fkpyk; CH3 (CH2)10 COOH 
 

kpupj;jpf;fkpyk;  
CH3 (CH2)12COOH 

ghkpw;wpf;fkpyk; CH3 (CH2)14 COOH 
 

ypNdhnyapf;fkpyk  
C18 H32O2 

ypNdhnydpf;fkpyk;  
C18 H30O2 

 
12.  

epuk;gpa nfhOg;gkpyq;fs; 
epuk;ghf; nfhOg;gkpyq;fs; 

 
13. fhgd; - fhgd; xw;iwg; gpizg;Gf;fs; khj;jpuNk nfhz;l 

nfhOg;gkpyq;fs; epuk;gpa nfhOg;gkpyq;fs; vdg;gLk; 
   nfhOg;gkpyq;fspy; fhgd; - fhgd; ,ul;ilg; gpizg;Gf;fSk; 

mlq;fpAs;sikahy; mit epuk;ghf; nfhOg;gkpyq;fs; vdg;gLk; 
 

Nju;r;rp kl;lk;. : 13.5  
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14.. epuk;gpa nfhOg;gkpyq;fs; : Nyhupf;fkpyk;> kpupj;jpf;fkpyk;>  
     ghkpw;wpf;fkpyk; 
.   epuk;ghf; nfhOg;gkpyq;fs; :  ypNdhnyapf;F mkpyk;>   
     ypNdhypdpf;Ff; mkpyk; 
15. 

 rf;jpiar; Nrkpj;J itj;jy; 
 fhtypg;gilahfr; nraw;gl;L cliyf; FspupypUe;J 

ghJfhj;jy; 
 clypy; cWg;Gf;fisr; #o mike;J mtw;iwg; ghJfhj;jy; 

16. nfhOg;gpdhy; cUthfpa nkd;rt;Tfs;> fyq;fspDs; ntt;NtW 
gjhu;j;jq;fs; GFtijj; jPu;khdpf;Fk; my;yJ fl;Lg;gLj;Jk; 

17. jpiu fpspriul ; mikg;gpy; xU nfhOg;gkpy %yf;$w;Wf;Fg; 
gjpyhfg; nghRNgw;Wf; $l;lnkhd;W ,ize;j rpwg;ghd ,ypg;gpl;L 
%yf;$Wfs; nghRNgh ,ypg;gpl;L vdg;gLk;. 

 
18. nghRNgh ,ypg;gpl;Lf;fs; ,ize;J cUthFk; nkd;rt;Tfs; 

 fyq;fspy; gjhu;j;jg; gupkhw;wk; njhlu;ghf Kf;fpakhd xU gzpia 
Mw;Wfpd;wd. 

19. . 
Kiw 1 
 czTg;nghUs;fisAk; Rj;jkhd cyu;e;j ntz;zpwf; 
fljhrpnahd;iwAk; vLf;f 
 czTg; nghUspd; xU Jz;il vLj;J ntz;zpwf; fljhrpapy; 
ed;F Nja;f;f. 

 fljhrpia xsptUk; jpirapw;F vjpNu jpUg;gpg; gpbj;J 
mtjhdpf;Ff 

 mtjhdpg;Gf;fisg; gjpTnra;f 
 fljhrp kPJ czTg; nghUs; Nja;f;fg;gl;l ,lk; xsp frpAk; 
jd;ikiaf; fhl;Lkhapd; me;j cztpy; nfhOg;G 
mlq;fpAs;snjd KbTnra;ayhk;. 

 
 Kiw II 
 Nrhjidf; Fohnahd;wpDs; rpwpjsT ePu; ,l;L mjDs; nrhw;g 
msT Nja;fhnaz;nza; Nru;f;Ff 

 mjDld; #lhd; III Nrhjidg; nghUs; rpy Jspfs; Nru;j;J 
ed;F FYf;fp Xa;thf tpl;L itf;Ff. 

 mtjhdpg;Gf;fisg; gjpT nra;f 
 vz;nza;g; gil fUQ; rptg;G epwkhf khWk;. ePupy; njhq;fy; 
epiyapy; cs;s vz;nza;r; rpWNfhsq;fSk; rptg;G epwkhf 
khwpapUg;gijf; fhzyhk;. 

 
 
 #lhd; III vd;gJ nfhOg;gpy; fiuAk; xU fhl;bahjyhy; 
ahNjDk; cztpy; nfhOg;G mlq;fpAs;sJ vdr; Nrhjpg;gjw;fhf 
#lhd; III Nrjidg; nghUisg; gad;gLj;jyhk. 
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20.  
 

,ypg;gpl;Lf;fs;  gad;fs; 
nfhOg;Gk; vz;nzAk; jhtu kw;Wk; tpyq;F cly;fspy; 

rf;jpiar; Nrkpf;Fk; 
%yf;$WfshFk; 
 nkOF  jhtu Gwj;Njhypy; ePiu 
CLGftplhj glyk; / gil 

 tpyq;F cly;fspy; Njhy;> kapu;> 
(cNuhkk;)> ,wF Nghd;wtw;wpy; 
mlq;fpAs;s ePiu CLGftplhj 
gil 

nghRNgh ,ypg;gpl;L  fy nkd;rt;tpd; Mf;f myF 
 ];nuNuhapl;L (Steroids)  gpj;j mkpyk; : cjhuzk; Nfhypf; 
mkpyk; (Cholic Acid) 

 ,ypg;gpl;Lr; rkpghl;bd;NghJ 
,ypg;gpl;ilf; fiuf;fj;jf;f 
<j;jpurd;> Gnuhnrj;Njhd; 

  njRj;njhj;jpNuhd; Mfpa ,ypq;f 
XNkhd;fs; kdpjdpd; Jizg;ghy; 
,ay;GfSf;Ff; fhuzkhFk 

 my;njRj;jNuhd;> 
Nfhl;bf;Nfhj;jpNuhd; Nfhl;bNrhd; 
Mfpa rpWePufNkw;gl;il rpWePuf 
XNkhd;fs; mf xU 
rPu;j;jpldpiyiag; NgZjy; 

ju;gpd;fs; (Terpenes)   
        nke;Njhy;-fu;g;g+uk; 

 
 

               fpguypd; 
 
 
 

                igw;Nwh 
 

fuw;wpNdhapl;L(fuw;wPd;Nghyp) 

 
jhtuq;fspd; eWkzg; gjhu;j;jq;fs; 
 
 
jhtu tsu;r;rpg; gjhu;j;jk; 
 
 
 
FNshnuhgpy;> tpw;wkpd; A, E, K  
xspj;njhFg;G epwg;nghUs; 

 
21. gl;lu;> k[upd;> rikay; vz;nza;fs;> tpyq;FzTfs;> 

nfhOg;gkpyq;fs;> rtu;f;fhuk;> capu; Bry;> epwg;g+r;Rfs;> krfpL 
nghUs;fs; 
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