
12

94433 81701, 94422 69810, 90474 74696
81110 94696, 89400 02320, 89400 02321

Short Version - Long Version
(caphp ? jhtutpay; & jhtutpay;)

,U gphptpw;Fk;

caphp jhtutpay;
&

jhtutpay;
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� c§fnshL

m‹ò Ãiw j«ã j§ifanu!

thœ¤J¡fŸ,

� 12 M« tF¥ò cÆÇ - jhtuÉaš,  ghl« fodkhdJ! ïij vËikah¡F« bghU£L 

muR bghJ¤ nj®Éš Éil¤jhŸfŸ âU¤j¥gL« (Key) Kiw, ghl¤ij vËikahf 

go¡F« Kiw, Édh¡fS¡F Äf¢ rÇahd gâiy mË¡F« Kiw M»at‰¿‹ 

mo¥gilÆš jahÇ¡f¥g£lnj ïªj byhnahyh <á cÆÇ jhtuÉaš.

�  ï¥ò¤jf¤ij cÆÇ  - jhtuÉaš  (Short Version), jhtuÉaš (Long Version) M»a 

ïU ãÇî khzt khzÉfS« ga‹gL¤jyh«.

�  TLjš xU kâ¥bg© Édh¡fŸ muR¤ nj®Éš nf£f¥gL« KiwÆY«, NEET 
k‰W« ngh£o¤ nj®îfËš nf£f¥gL« Édh mik¥ã‹ go bfhL¡f¥g£LŸsJ.

�  x›bthU ghl¤âY« v›Éj nfŸÉfŸ nf£lhY«, mj‰F jFªj Éil vGJ« 

Éjkhf bfhL¡f¥g£LŸsJ. 

�  gl§fis khzt®fŸ vËâš òÇªJbfh©L nj®Éš tiua Äf vËik¥gL¤j¥ 

g£LŸsJ

�  x›bthU ghl¤âY« bfhL¡f¥g£LŸs KG fU¤J¡fisí« Äf vËikah¡f¥g£L Édh k‰W« 

Éil toÉš jahÇ¡f¥g£LŸsJ. ïij òÇªJ go¤jhš muR¤ nj®Éš nf£f¥gL« v›Éj 

nfŸÉfS¡F« Éil vGjyh«.

�  ï¥ò¤jf¤ij vGâa eh§fŸ milªj k»œ¢áia Él th§»¥ gÆY« Ú§fŸ 

nj®Éš 100% kâ¥bg©fŸ vL¤J bt‰¿ bgWtnj Ä¡f k»œ¢áia¤ jU« 

v‹gij bjÇÉ¤J¡ bfhŸ»nwh«.

e‹¿

thœf tsKl‹

m‹òl‹

Dr. ï. bg®¡kh‹Þ
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bghUslf;fk;

caphp?jhtutpay;

myF ghlk; jiyg;g[
gf;fk;

vz;

myF - VI : jhtu=;fspy; ,dg;bgUf;fk;

VI 1
jhtu=;fspy; ghypyh 

,dg;bgUf;fk; kw;Wk; 

ghypdg;bgUf;fk;
5

myF - VII : kugpay;

VII

2 ghuk;ghpa kugpay; 40

3
Fnuhnkhnrhk; 

mog;gilapyhd 

ghuk;ghpak;

66

myF - VIII : caphpbjhHpy;El;gtpay;

VIII
4

caphpbjhHpy;El;gtpay; 

bewpKiwfSk; 

bray;KiwfSk;

100

5 jhtuj; jpR tsh;g;g[ 124

myF - IX : jhtur; NH;epiyapay;

IX

6 NH;epiyapay; 

nfhl;ghLfs;

143

7 NHy;kz;lyk; 169

8
Rw;Wr;NHy; 

gpur;rpidfs;

194

myF - X : bghUshjhuj; jhtutpay;

X

9 gaph; bgUf;fk; 217

10

bghUshjhug; 

gaDs;s jhtu=;fSk; 

bjhHpy;Kidt[j; 

jhtutpaYk;

240

bgw;nwhh; Mrphpah; fHfk; (PTA)  
khjphp tpdhj;jhs;

258

muR Jizj; njh;t[ ? Mf!;l; 2022 266
muR bghJj; njh;t[ ? khh;r; 2023 269

jhtutpay;

myF ghlk; jiyg;g[
gf;fk;

vz;

myF - VI : jhtu=;fspy; ,dg;bgUf;fk;

VI 1
jhtu=;fspy; ghypyh 

,dg;bgUf;fk; kw;Wk; 

ghypdg;bgUf;fk;
29

myF - VII : kugpay;

VII

2 ghuk;ghpa kugpay; 40

3
Fnuhnkhnrhk; 

mog;gilapyhd 

ghuk;ghpak;

87

myF - VIII : caphpbjhHpy;El;gtpay;

VIII
4

caphpbjhHpy;El;gtpay; 

bewpKiwfSk; 

bray;KiwfSk;

100

5 jhtuj; jpR tsh;g;g[ 124

myF - IX : jhtur; NH;epiyapay;

IX

6 NH;epiyapay; 

nfhl;ghLfs;

143

7 NHy;kz;lyk; 192

8
Rw;Wr;NHy; 

gpur;rpidfs;

212

myF - X : bghUshjhuj; jhtutpay;

X

9 gaph; bgUf;fk; 235

10

bghUshjhug; 

gaDs;s jhtu=;fSk; 

bjhHpy;Kidt[j; 

jhtutpaYk;

254

muR Jizj; njh;t[ ? Mf!;l; 2022 267

muR bghJj; njh;t[ ? khh;r; 2023 270

www.Padasalai.Net                                                          www.CBSEtips.in

Kindly send me your study materials to padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

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


byhnahyh <rp 12 ? caphp jhtutpay;

5ghl« - 1 jhtu=;fspy; ghypyh ,dg;bgUf;fk; kw;Wk; ghypdg;bgUf;fk;

gFjp - I g[j;jf tpdhf;fs;

VI
jhtu=;fspy; ghypyh ,dg;bgUf;fk; 

kw;Wk; ghypdg;bgUf;fk;1
jhtu=;fspy; ,dg;bgUf;fk;

6. bghUj;Jf. 

I) btsp fUt[Wjy; - i. kfue;jj;Jfs;

II) kfue;jj;jhs; tl;lk; - ii. kfue;jg;igfs;

III) Mz; nfkPl;lfj;jhtuk; - iii. ghrpfs;

IV) Kjy;epiy g[wg;gf;f 
mLf;F

- iv. kfue;jj;jhs;fs;

 

I II III IV
m) iv i ii iii
M) iii iv i ii
,) iii iv ii i
<) iii i iv ii

 tpil : M) I (iii) II (iv) III (i) IV (ii)

7. kfue;jg;igRth; mLf;Ffis kfue;j 

miwapypUe;J btspg;g[wkhf thpirg; 

gLj;jt[k;

  m)  g[wj;njhy;/ ika mLf;F/ lgPl;lk;/ 
vz;nlhjPrpak;

 M)  lgPl;lk;/ ika mLf;F/ g[wj;njhy;/ 
vz;nlhjPrpak;

 ,)  vz;nlhjPrpak;/ g[wj;njhy;/ ika mLf;F/ 
lgPl;lk;

 <)  lgPl;lk;/ ika mLf;F/ vz;nlhjPrpak;. 
g[wj;njhy; 

tpil : <) lgPl;lk;/ ika mLf;F/ 
vz;nlhjPrpak;/ g[wj;njhy;

8. jtwhd ,iziaf; fz;Lgpof;ft[k;

 L.V. GMQ;–19

m) !;nghnuhbghypdpd; ? kfue;jj;Jfspd; 

vf;ird;

M) lgPl;lk; ? Ez;tpj;Jfspd; 

tsh;r;rpf;fhd 

Cl;lj;jpR

1. bfhLf;fg;gl;Ls;stw;wpy; rhpahd Tw;wpid 

njh;t[ bra;at[k;

 m)  ghypyh ,dg;bgUf;fj;jpy; nfkPl;fs; 

<LgLfpd;wd.

 M)  ghf;Ohpa=;fs; bkhl;LtpLjy; tHp ghypyh 

,dg;bgUf;fk; bra;fpd;wd.

 ,)  bfhdpoa=;fisj; njhw;Wtpj;jy; xU 

ghypdg;bgUf;f KiwahFk;.

 <)  <!;l; bkhl;LtpLjy; tHp ,dg;bgUf;fk; 

bra;fpd;wd. 

tpil : <) <!;l; bkhl;LtpLjy; tHp 

,dg;bgUf;fk; bra;fpd;wd. 

2. g[fH;bgw;w ,e;jpa fUtpay; ty;Ydh; 

  m) S. R. fh&;ag;  M) P. knf!;thp 
,) M. S.Rthkpehjd;  <) K. C. nkj;jh 

 tpil : M) P. knf!;thp

3. rhpahf bghUe;jpa ,iziaj; njh;t[ bra;f

 m) fpH=;F ? my;ypak; rPg;gh  

M) jiufPH; ce;Jjz;L ? gp!;oah

 ,) kl;lepyj; jz;L ? kpa{rh  

<) nth;tpLk; XLjz;L ? $p+;$pBbgh;

 tpil : ,) kl;lepyj; jz;L ? kpa{rh 

4. knahnrhl;o!pd; kfue;jj;Jfspd; mst[

 m) 10 ikf;nuhkPl;lh;     S.V. GMQ ;–19
 M) 20 ikf;nuhkPl;lh;   L.V. Mf!;l;–21
 ,) 200 ikf;nuhkPl;lh;    

<)` 2000 ikf;nuhkPl;lh;

 tpil : m) 10 ikf;nuhkPl;lh;

5. @Ltpijj; jhtu=;fspy; Mz; nfkPl;lfj; 

jhtuj;jpd; Kjy; bry; S.V. nk –22  L.V. nk –22
 m) Ez;tpj;J M) bgUtpj;J  

,) cl;fU <) Kjy;epiy fUt{z; jpR

 tpil : m) Ez;tpj;J
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byhnahyh <rp 12 ? caphp jhtutpay;

6jhtu=;fspy; ghypyh ,dg;bgUf;fk; kw;Wk; ghypdg;bgUf;fk; ghl« - 1

,) Ny; jpR ? tsUk; 

fUtpw;fhd 

Cl;lj;jpR

<) tHp elj;jp ? Ny;Jis nehf;fp 

kfue;jf; FHha; 

tHp elj;Jjy;
tpil : ,) Ny; jpR  ? tsUk; fUtpw;fhd Cl;lj;jpR

9. cWjpr;brhy; : bjhy;Yaph; got[fspy; 
!;nghnuhbghypdpd; kfue;jj;Jfis ePz;l 
ehl;fSf;Fg; ghJfhf;fpwJ

 fhuzk;  : !;nghnuhbghypdpd; ,aw;gpay; 
kw;Wk; caphpay; rpijtpypUe;J jh=;FfpwJ.

 m) cWjpr;brhy; rhp/ fhuzk; jtW  
M) cWjpr;brhy; jtW/ fhuzk; rhp

 ,) cWjpr;brhy;/ fhuzk; ? ,uz;Lk; jtW 
<) cWjpr;brhy;/ fhuzk; ? ,uz;Lk; rhp

 tpil : <) cWjpr;brhy;/ fhuzk;?,uz;Lk; rhp

10. bky;ypa Ny;jpR Ny; gw;wp rhpahd Tw;wpid 
fz;Lgpof;ft[k;

 m)  g[wj;njhy; moj;njhy; epiyapYs;s 
tpj;JUthf;fr; bry;

 M) Ny;fspy; mjpf Ny;jpR bgw;Ws;sJ
 ,) g[wj;njhy; epiyapYs;s tpj;JUthf;fr; bry; 
 <) Ny;fspy; XuLf;F Ny;jpR fhzg;gLfpwJ

 tpil : m/ < ,uz;Lnk rhpahd Tw;W 

11. bfhLf;fg;gl;L;s;stw;wpy; vJ bgU 
nfkPl;lfj; jhtuj;ijf; Fwpf;fpwJ

 S.V. khh;r; –23
 m) Ny; M) fUg;ig  

,) Ny;jpR <) fUt{z; jpR
 tpil : M) fUg;ig

12. \hg;nyhghg;g!; fpuhrpyp!; jhtuj;jpy; R{y; 
jpR bry;ypYs;s Fnuhnkhnrhk; vz;zpf;if  
4 MFk;. ,jd; Kjy;epiy fUt{z; 
jpRtpYs;s Fnuhnkhnrhk; vz;zpf;if 
ahJ> L.V. Mf!;l; –22

 m) 8 M) 12  
,) 6 <) 2 tpil : ,) 6

13. CL flj;Jk; jpR fhzg;gLtJ
 m) R{ypd; R{y;Jisg; gFjp  

M) kfue;jr;Rth;
 ,) Nyfj;jpd; Nyfj;jz;L gFjp  

<) NYiw
 tpil : ,) Nyfj;jpd; Nyfj;jz;L gFjp

14. tpijapy; R{y;fhk;gpdhy; Vw;gLk; jGk;g[ 
vJ> L.V. nk –22

 m) tpij cs;Siw  M) Kisnth;
 ,) tpijapiy nky;jz;L  

<) tpijj;jGk;g[ tpil : <) tpijj;jGk;g[

15. ‘X’ vDk; jhtuk; rpwpa kyh;/ Fd;wpa 
g{tpjH;/ RHy; ,izg;g[ila kfue;jg;ig 
bfhz;Ls;sJ. ,k;kyhpd; kfue;jr; 
nrh;f;iff;F rhj;jpakhd Kfth; vJ>

 m) ePh; M) fhw;W 
,) gl;lhk;g{r;rp <) tz;Lfs;

 tpil : M) fhw;W

16. bfhLf;fg;gl;Ls;s Tw;Wfisf; fUj;jpy; bfhs;f

  i)  Mz; Kd;Kjph;t[ kyh;fspy; R{y; myF 

Kd; Kjph;r;rpaila[k;

 ii)  bgz; Kd;Kjph;t[ kyh;fspy; R{y;myF 

Kd; Kjph;r;rpaila[k;

 iii)  xUghy; kyh;fspy; b\h;nfhnfkp 

fhzg;gLfpwJ

 iv) gpiuKyh ,U R{yfj;jz;L ePsKilaJ

  m) i kw;Wk; ii rhpahdit

 M)  ii kw;Wk; iv rhpahdit

 ,) ii kw;Wk; iii rhpahdit 
<) i kw;Wk; iv rhpahdit

 tpil : M)   ii kw;Wk; iv rhpahdit

17. Kisnth; ciw fhzg;gLk; jhtuk; 

 L.V. Mf!;l; –22  S.V. Mf!;l; –22
 m) bey; M) gPd;!;  

,) gl;lhzp <) oiulhf;!;

 tpil : m) bey;

18. fUt[wh fdpfspy; ,J fhzg;gLtjpy;iy

 S.V.Mf!;l;–21
 m) vz;nlhfhh;g; M) vg;gpfhh;g;  

,) kPnrhfhh;g; <) tpij

 tpil : <) tpij 

19. bgUk;ghyhd jhtu=;fspy; kfue;jj;Jfs; 
btspnaWk; epiy

 m) 1 bry; epiy M) 2 bry;epiy  
,) 3 bry;epiy <) 4 bry;epiy

 tpil : M) 2 bry; epiy

20. ,dg;bgUf;fk; vd;why; vd;d>

 ➢ caphpfspd; mj;jpahtrpag; gz;g[ ,dg;bgUf;fk;. 

mnj rpw;wpdj;ijr; nru;e;j g[jpa capupfisj; 

njhw;Wtpf;Fk; xU capupay; brayhFk;.

➢   cyfpy; rpw;wpd=;fs; epiyj;jpUf;f/ ntWghl;od; 

@yk; jFe;j khw;w=;fSld; re;jjpfs; bjhlh;e;J 

thH cjt[k;. 

➢    jhtu ,dg;bgUf;fk;/ ghypyh kw;Wk; ghy; 

,dg;bgUf;fk; vd;Dk; ,uz;L tHpfspy; 

eilbgWfpwJ.
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21.  jFe;j vLj;Jf;fhl;Lld; ,uz;L jiuxl;oa 
jz;od; khw;WUf;fisg; gl;oaypLf.

jiuxl;oa jz;od; 

khw;WU

vLj;Jf;fhl;L

1 XL jz;L brd;bly;yh Vrpahl;ofh

2 ntu;tpLk; XLjz;L Bgpunfupah/bkd;jh

3 jiufPH; jz;L fpiurhd;jpkk;

22. gjpakply; vd;why; vd;d>
➢ ghuk;gupa jiHtHp ,dg;bgUf;f Kiw.
➢ ,jpy; braw;ifahf bgw;nwhu; jhtuj;jpd; jz;L 

jhtuj;njhL xl;oapUf;Fk; nghJ mjpypUe;J 
ntu;fs; njhd;w J}z;lg;gLfpwJ.

➢ ntu; njhd;wpat[ld; mg;gFjp jha; jhtuj;jp 
ypUe;J btl;o ePf;fg;gl;L g[jpa jhtukhf 
cUthf;fg;gLfpwJ.

 (v.fh) ,f;nrhuh / $h!;kpdk;.

23. efy;fs; vd;why; vd;d>
 ghypyh ,dg;bgUf;f Kiwapy; njhd;Wk; 

caphpd=;fs; g[w mikg;gpYk;/ kugpaypYk; 
xj;jpUg;gjhy; efy;fs; vd miHf;fg;gLfpwJ.

24.  gphpj;bjLf;fg;gl;l xU gpiunahBgpy;y 
,iy g[jpa jhtu=;fis njhw;Wtpf;fpwJ 
vt;thW>

➢ gpiunahBgpy;yj;jpy; rijg;gw;Ws;s kw;Wk; 
tpspk;gpy; cs;s gs;s=;fspy; ntw;wpl bkhl;Lfs; 
njhd;WfpwJ. ,jw;F ,iytsh; bkhl;Lfs; 
vdg;gLk;. 

➢ gphpj;bjLf;fg;gl;l ,iy cs;stikg;g[fspy; nth; 

bjhFg;g[ cUthfp jdp jhtu=;fshf tsh;fpwJ.

25. xl;Ljy; kw;Wk; gjpakply; ntWgLj;Jf.
 S.V. khh;r; –23  L.V. khh;r; –23

 xl;Ljy;  gjpakply;

1 ,uz;L btt;ntW 
jhtu=;fspd; ghf=;fs; 
gad;gLj;jg;gLfpwJ.

xU jhtuk; kl;Lnk 
gad;gLj;jg;gLfpwJ.

2 ,uz;L btt;ntW 
jhtu=;fspd; ghf=;fs; 
,izf;fg;gl;L xnu 
jhtukhf tsh;fpd;wd.

bgw;nwhh; jhtuj;jpd; 
jz;L jhtuj;njhL 
xl;oapUf;Fk; nghJ 
mjpypUe;J nth;fs; 
njhd;Wtjw;F  
J}z;lg;gLfpwJ.

3 ,uz;L jhtu=;fspy; 
jiua[ld; bjhlh;g[ila 
jhtuk; nth;fl;il 
vd;Wk;/ xl;LjYf;F 
gad;gLj;jg;gLk; jhtuk; 
xl;Lj;jz;L vd;Wk; 
miHf;fg;gLk;.

nth; njhd;wpa gpd; 
nth;gFjp btl;o 
ePf;fg;gl;L g[jpa 
jhtukhfpwJ.

4 g[jpa jhtuk; ,uz;L 

bgw;nwhh; jhtu=;fspd; 

gz;g[fisa[k; 

bgw;wpUf;Fk;.

g[jpa jhtuk; xU 

bgw;nwhh; jhtuj;jpd; 

gz;ig kl;Lnk 

bgw;Ws;sJ. 

5 neha; vjph;g;g[/ cah; 

tpisr;ry; nghd;w 

tpUk;gj;jf;f gz;g[fis 

bfhz;l ,uz;L 

btt;ntW jhtu=;fs; 

xl;L bra;ag;gl;L g[jpa 

jhtu=;fshf xnu 

jhtuj;jpy; bgw Koa[k;.

g[jpa gz;g[fs; 

bfhz;l jhtu=;fis 

cUthf;f KoahJ.

6 v.fh vYkpr;ir/ kh/ 

Mg;gps;

v.fh. (,f;nrhuh 

$h!;kpdk;)

26.  ̀mgha epiy kw;Wk; mhpjhd jhtu 
rpw;wpd=;fs; bgUFtjw;F jpR tsh;g;g[ rpwe;j 
KiwahFk;~ tpthjp. 

 Ez; bgUf;fk;
  jpR tsh;g;gpd; @yk; KGj;jhtukhdJ xU jdp 

bry;/ rpW Jz;LfspypUe;J jpR tsh;g;g[ @yk; 

bgwg;gLfpwJ. 

 epiwfs; : 
➢ tpUk;gpa gz;g[s;s jhtu=;fs;/ Fiwe;j fhyj;jpy; 

tpiuthfg; bgUFk;.

➢ cUthFk; jhtu=;fs;/ xj;j kugQ rhh; 

gz;g[fisf; bfhz;oUf;Fk;.

➢ ve;jgUtj;jpYk; jpR tsh;g;ig nkw;bfhs;syhk;. 

➢ caph;g;g[ jpwdw;w/ Kisf;Fk; jpwdw;w tpijfis 

cUthf;Fk; jhtu=;fis/ jpR tsh;g;gpd; @yk; 

bgUf;fkilar; bra;ayhk;.

➢ mhpjhd/ mghaj;jpw;F cl;gLj;jg;gl;l Fiwe;j 

vz;zpf;ifapy; cs;s jhtu=;fisg; 

bgUf;fkilar; bra;ayhk;.

➢ Mf;Fj;jpR tsh;g;g[ @yk; neha;fsw;w 

jhtu=;fis cUthf;fyhk;. (Meristem culture)
➢ jpR tsh;g;gpdhy;/ bry;fis kugQ rhh; hPjpahf 

khw;wkilar; bra;ayhk;. 

27.  cah; jhtu=;fspy; jiHtHp ,dg;bgUf;fj;jpw;F 
ifahsg;gLk; ghuk;ghpa Kiwfis tpthp.

 ghuk;ghpa Kiwfs;
 m) nghj;Jfs; (Cutting) 
➢  bgw;nwhh; jhtuj;jpd; nth;/ jz;L/ ,iyfis 

nghj;Jf;fshfg; gad;gLj;jyhk;. 

➢ ,it jFe;j Clfj;jpy; itf;fg;gl;L mjpypUe;J 

nth;fis cUthf;fp g[jpa jhtukhfpwJ.  

➢  gad;gLj;jg;gLk; ghfj;jpd; mog;gilapy;  

3 tifg;gLk;. 

➢ bgUk;ghYk; jz;Lg; nghj;Jf;fns gad;gLj;jg; 

gLfpwJ.
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 i) nth; nghj;Jfs; (khy!;) 

 ii) jz;L nghj;Jfs; (i\gp!;f!;) 

 iii) ,iy nghj;Jfs; (gpnfhdpah) 

 M) xl;Ljy;  PTA - 4
➢  ,uz;L btt;ntW jhtu=;fspd; ghf=;fs; 

,izf;fg;gl;L xnu jhtukhf tsh;fpd;wd. 

jiua[ld; bjhlh;g[ila jhtuk; nth;fl;il 

vdg;gLk;.

➢ xl;LjYf;F gad;gLj;jg;gLtJ xl;Lj;jz;L 

vdg;gLk;. 

i) bkhl;L xl;Ljy; (Bud Grafting)
➢ nth;fl;ilapy; T tot fPwy; Vw;gLj;jg;gLk;. 

kug;gl;il J}f;fg;gLk;. 

➢ xl;Lj;jz;L fPwypy; gl;ilf;F fPnH itf;fg;gLk;.

ii) mQF xl;Ljy; (Approach Grafting)
➢ nth;f;fl;ila[k; xl;Lj;jz;Lk; ,uz;Lnk nth; 

bfhz;Ls;sd. 

➢ ,uz;Lk; xnu mst[ jog;g[ilajhf ,Uf;f 

ntz;Lk;.

➢ ,uz;oYk; rpwpa rPty; btl;lg;gl;L/ btl;;lg;gl;l 

gug;g[fs; beUf;fkhf nlg;gpdhy; Rw;wg;gLk;. 

➢ 4 thu=;fSf;F gpd;/ xl;Lj;jz;od; moa[k;/ 

nth;f;fl;ilapd; Edpa[k; ePf;fg;gl;L jdpj; jdp 

bjhl;oapy; tsh;f;fg;gLfpd;wd.

iii) eh xl;Ljy; (Tongue Grafting)
 xnu jokDila xl;Lj;jz;L/ nth;f;fl;ilia 

rha;thf btl;o/ `nlg;~ gad;gLj;jp ,uz;ila[k; 

xl;l ntz;Lk;/

iv) Edp xl;Ljy; (Crown Grafting)
 nth;f;fl;il mstpy; bghpjhf ,Uf;Fk; nghJ mjpy; 

cz;lhf;fg;gl;l gpstpy; Mg;g[ tot xl;Lj; jz;Lfs; 

brUf;fg;gl;L bkGF bfhz;L xl;lg;gLk;.

v) Mg;g[ xl;;Ljy; (Wedge Grafting)
 nth;f;fl;ilapy;/ Jis (m) kug;gl;ilapy; 

btl;L Vw;gLj;jg;gLfpwJ. mjpy; xl;Lj; jz;od; 

Fr;Rf;fpis brhUfg;gl;L/ ,uz;od; nfk;gpaKk; 

,izf;fg;gLfpd;wd.

 ,) gjpak; nghLjy; (Layering)
 bgw;nwhh; jhtuj; jz;oy; nth;fs; njhd;wj; 

J}z;lg;gLk;/ nth; njhd;wpa gFjp btl;o/ g[jpa 

jhtukhfpwJ (v.fh. $h!;kpdk;/ ,f;nrhuh)

i) kz;Kl;L gjpak; (Mound Layering)
 mof;fpisapd; jz;L kz;zpy; g[ijf;fg;gLk;. 

g[ije;j jz;oypUe;J btl;lg;gLk;.

ii) fhw;Wg; gjpak; (Air Layering)
 jz;od; fQ brJf;fg;gl;L/ \hh;nkhd; 

nrh;f;fg;gLk;.  nth; cUthfpwJ. ,g;gFjp 

<ukz;zhy; @lg;gl;L ghyPjPd; ciwaplg;gLk;  

2 ? 4 khjj;jpy; ,jpypUe;J nth;fs; njhd;Wk;. gpd;g[ 

jiuapy; tsh;f;fg;gLk;.

28.  kz;Kl;L gjpak; kw;Wk; fhw;W gjpak; 

ntWgLj;Jf

kz;Kl;L gjpak; 

(Mound Layering)
fhw;Wg; gjpak;

(Air Layering)
1 befpH;t[j; jd;ika[ila 

fpisfs; bgw;w 

jhtu=;fspy; ,k;Kiw 

gad;gLj;jg;gLfpwJ.

befpH;t[j; 

jd;ika[ila 

kw;Wk; befpH;t[j; 

jd;ikaw;w fpisfs; 

bgw;w midj;Jk; 

jhtu=;fspYk; 

,k;Kiw 

gad;gLj;jg;gLfpwJ.

2 ,k;Kiwapy; 

jhtuj;jpDila mo 

fpisia tisj;J 

jiug;gFjpf;F 

vLj;Jr; brd;W 

jz;L kz;zpDs; 

g[ijf;fg;LfpwJ jz;od; 

Edp jiuapd; nky; 

cs;sJ. 

,k;Kiwapy; jz;od; 

fQg; gFjpapy; 

brJf;fg;gLfpwJ. 

,g;gFjpapy; tsh;r;rp 

\hh;nkhd;fs; 

nrh;g;gjhy; nth; 

cUthjy;  

J}z;lg;gLfpwJ. 

,g;gFjp <ug;gjkhd 

kz;zhy;  

@lg;gl;L ghypjPd; 

ciwaplg;gLfpwJ

3 nth; cUthf  

\hh;nkhd;fs; 

gad;gLj;jg;gLtjpy;iy. 

nth;fs; ,aw;ifahf 

cUthfpd;wd.

tsh;r;rp nth;fs; 

\hh;nkhd;fshy; 

J}z;lg;gl;L 

cUthfpd;wd.

4 g[ije;j jz;oypUe;J 

nth;fs; njhd;wpa 

gpd; bgw;nwhh; 

jhtuj;jpypUe;J 

btl;lg;gLtjhy; g[ije;j 

gFjp jdp jhtukhf 

tsh;fpwJ

nth;fs; njhd;wpa 

fpisfs; bgw;nwhh; 

jhtuj;jpypUe;J 

ePf;fg;gl;L jdp bjhl;o 

my;yJ jiuapy; 

tsh;f;fg;gLfpd;wd.

5 ,k;Kiwapy; 

gjpak; kz;zpw;Fs; 

nghlg;gLfpwJ. vdnt/ 

kz;Kl;L gjpak; vd 

miHf;fg;gLfpwJ

,k;Kiwapy; 

gjpak; fpisapy; 

nghlg;gLtjhy; 

gjpaj;ij Rw;wp 

fhw;W fhzg;gLfpwJ. 

vdnt/ fhw;W 

gjpak; vd 

miHf;fg;gLfpwJ.
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29. fhd;jnuhBgpy;yp vd;why; vd;d> L.V. khh;r; –23
➢  tz;Lfspdhy; eilbgWk; may; kfue;jr; nrh;f;if. 
➢ ,t;tz;Lfs; g{f;fspd; kfue;jk;/ <ur;rj;J kpf;fj; 

jpRf;fis cz;fpwJ. 
➢ ,t;tif kfue;jr;nru;f;ifa[Wk; tz;Lfis 

<u;f;f Ju;ehw;wj;ijg; gug;g[fpd;wd.
 (v.fh) epk;ngah rpw;wpdj; jhtuk; ? hpndhrhu!;

30.  jd; kfue;jr;nrh;f;ifiaj; jLf;f ,Ughy; 
kyh;fs; nkw;bfhs;Sk; VnjDk; ,uz;L 
cj;jpfisg; gl;oaypLf

i) ,Ufhy Kjph;t[ (Dichogamy) 
  kfue;jg;iga[k;/ Nyf Koa[k; btt;ntW fhy=;fspy; 

Kjph;r;rp mila[k;. ,J ,Utifg;gLk;. 
m)  Mz;Kd; Kjph;t[ (Protandry) 
  kfue;j jhs;fs;/ R{yf Kof;F Kd;dnu Kjph;r;rp 

mila[k; (v.fh) \Pypahe;j!;. 
M)  bgz;Kd; Kjph;t[ (Protogyny) (g[nuhnlhifdp) 
  Nyf Ko kfue;jjhSf;F Kd;dnu Kjph;r;rp 

aila[k; (v.fh) mhp!;lnyhfpah. 
ii)  ghYWg;g[ jdpg;gLj;jy; (Herkogamy) 
  kfue;jj;jhSk;/ R{Yf Koa[k; mike;J ,Uf;Fk; 

tpjk;/ kfue;jr; nrh;f;ifiaj; jLf;Fk;. 
 (v.fh) Fnshhpnahrh Ngh;gh 

31. vz;nlhjPypak; vd;why; vd;d>L.V. Mf!;l;–21
 L.V. nk–22

➢  xU rpy rpw;wpd=;fspy; (xU Nyiwa[ila bkd; 
Ny;jpR bfhz;l) R{Yiwapd; cs;sLf;F rpwg;g[ 
bgw;W/ fUg;igapd; Cl;lj;jpw;F cjt[fpd;wJ. 

➢ ,e;j mLf;F vz;nlhjPypak; my;yJ NYiw 
lgPl;lk; (Integumentary tapetum) vdg;gLk;. 
(v.fh) M!;lnurp

32. ` @Ltpijj; jhtu=;fspd; fUt{z; jpR @lh 
tpijj; jhtu=;fspd; fUt{z; jpRtpypUe;J 
ntWgLfpwJ~. Vw;Wf; bfhs;fpwPh;fsh> c=;fs; 
tpilia epahag;gLj;jt[k;~ S.V. GMQ –19

  (Mk;/ ntWgLfpwJ Vw;Wf; bfhs;fpnwd;.)

@Ltpij jhtu=;fspd; 
fUt{z; jpR 

@lhtpij 
jhtu=;fspd; 
fUt{z; jpR

1 (M+;rpnah!;bgu;k;) 
KLtpijj; jhtu=;fspd;
fUt{z; jpR Kk;koaj; 
jd;ik (3n) bfhz;lJ.
@lhtpijj; jhtu=;fspy; 
kl;Lnk ,ul;ilf; 
fUt[WjYk; @tpizjYk; 
eilbgWfpwJ.
2 JUt cl;fU + tpe;J 
cl;fU ,iztjhy;
Kk;koa jd;ik (3n) 
cUthfpwJ.

($pk;ndh!;bgu;k;) 
@lhtpijj; 
jhtu=;fspd;
fUt{z; jpR 
xUkoaj; jd;ik 
(n) bfhz;lJ.

2 fUt{z; jpRthdJ (PEN) 
fUt[WjYf;Fg; gpd;/ fU 

gFg;giltjw;F Kd;/ 

Kjy;epiy fUt{z; cl;fU 

cldoahf gFg;gile;J 

cUthfpwJ.

fUt[WjYf;F 

Kd; fUt{z; 

jpR cUthf;fg; 

gLfpwJ.

3 ,J tsUk; fUtpw;F 
Cl;lkspf;fpwJ.

,J bgz; 
nfkPl;nlh
igl;lhft[k;
Cl;lkspf;Fk; 
jpRthft[k; 
bray;gLfpwJ.

33.  ̀,Ukoa tpj;jhf;fk;~ vd;w brhy;iy 

tiuaW. 

➢  fUt[wh ,dg;bgUf;fj;jpd; nghJ bgUtpj;J 

jha; bry; neuoahf ,Ukoa fUg;igahf 

khWk;. tHf;fkhf eilbgWk; Fd;wy; gFg;g[ 

eilbgWtjpy;iy. 

 (v.fh) a{gnlhhpak;/ Vh;th. 

➢  ,t;thW Fd;wy; gFg;g[ eilbgwhky; bgU tpj;J 

jha; bry; neuoahf ,Ukoa fUg;igahf khWk; 

jd;ik ,Ukoa tpj;jhf;fk; vdg;gLk;.

34.  gy;fUepiy vd;why; vd;d> tzpfhPjpapy; 

,J vt;thW gad;gLfpwJ> S.V brg;? 2020
➢  xU tpijapy; xd;Wf;F nkw;gl;l fU fhzg;gl;lhy; 

mJ gy;fUepiy vdg;gLk;.

➢ rpl;u!; jhtu R{y;jpRtpypUe;J bgwg;gLk; 

ehw;Wf;fs; gHg;gz;izf;F ey;y efy;fshf 

cs;sd.

➢   gy;fUepiy tHp njhd;Wk; fUf;fs; itu!; 

bjhw;W ,y;yhky; cs;sd. 

 v.fh. rpl;u!; ir!p$pak;

35.  Vd; Kjy;epiy fUt{z;jpR gFg;giljYf;F 
gpd; kl;Lnk fUKl;il gFg;gilfpwJ>

➢ fU tsh;r;rpapd;nghJ fUt[f;F czt[ njitg;gLk;.

➢   fUg;ig (Embryo sac) rpwpjsnt cztspf;Fk;.

➢ fUt[WjYf;Fg;gpd; fU gFg;giltjw;F Kd; 

Kjy;epiy fUt{z; cl;fU (Primary Endosperm 
nucleus) cldoahf gFg;gile;J fUt{z;jpR 

cUthFk;. ,J Cl;lkspf;Fk; rPhpaf;fp mikg;g[j; 

jpR. tsUk; fUt[f;F Cl;lkspf;fpwJ. 

36. bky;ypl;nlhBgpy;yp vd;why; vd;d> 

 S.V. nk –22
➢  njdPf;fs; @yk; eilbgWk; may; kfue;jr; 

nrh;f;if bky;ypl;nlhBgpy;yp vdg;gLk;.
➢  bgUk;ghyhd @Ltpijj; jhtu=;fspy; 

g{r;rpfs; (njdPf;fs;) @ynk kfue;jr; nrh;f;if 
eilbgWfpwJ.
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37.  ̀vz;nlhjPrpak; kfue;jg;ig btoj;jYld; 

bjhlh;g[ilaJ~ ? ,f;Tw;iw epahag;gLj;Jf. 

➢  kfue;jg;igapd; g[wj;njhYf;Ff; fPHhf XuLf;F 

bry;fshy; Md mikg;g[ vz;nlhjPrpak; 

vdg;gLk;. 

 ➢  ,jd; cl;g[w fpilkl;lr; Rth; (m) Mur;Rth; 

bry;Ynyh!; my;yJ ypf;dpdhYk; Md 

gl;ilfisj; njhw;Wtpf;fpwJ. ,r;bry;fs; ePh; 

cwp+;Rk; jd;ik bfhz;lit.

➢  vz;nlhjPrpaj;jpd; ePh; cwp+;Rk; jd;ik 

kfue;jg;ig btog;gpw;F cjt[fpd;wd. 

38. lgPl;lj;jpd; gzpfis gl;oaypLf 

 S.V. nk –22  L.V. nk –22
➢   tsUk; Ez; tpj;jfj;jpw;F Cl;lkspf;fpwJ.

➢   a[gp&; clyj;jpd; @yk;/ !;nghnuhnghydpd; 

cw;gj;jpf;F cjt[tjhy;/ kfue;jr; Rth; 

cUthf;fj;jpy; cjt[k;.

➢    nghyd;fpl;Lf;Fj; njitahd ntjpg; bghUl;fisj; 

je;J/ kfue;jj;Jfspd; gug;g[f;F flj;Jk;.

➢    R{yf Koapd; xJf;Fjy; tpidf;fhd/ vf;ird; 

g[uj=;fs; lgPl;l bry;fspypUe;J bgwg;gLfpd;wd.

➢ nkYk; lgPl;lk; Ez;tpj;jfj;jpd; tskhd jd;ik 

kw;Wk; kyl;Lj; jd;ikia fl;Lg;gLj;JfpwJ.

39. nghyd;fpl; gw;wp rpWFwpg;g[ tiuf Hy-2019
➢ kfue;jj;Jfs;fspd; g[wg;gug;gpy; fhzg;gLk; 

gpRgpRg;ghd g{r;R bfhz;l vz;bza; mLf;F.

➢   ,jd; cUthf;fj;jpy;/ lgPl;lk; g=;fspf;fpwJ

 ➢ ,jpYs;s fnuhl;odha;L/ g;nsnthdha;l; ,jw;F 

k+;rs;/ Mu+;R epwk; jUfpwJ.

➢   ,J g{r;rpfis fth;fpwJ.

➢   g[w Cjhf; fjph;fspypUe;J kfue;jj;Jfisg; 

ghJfhf;fpwJ. 

40. bkd; R{y;jpR kw;Wk; jo Ny;jpR ntWgLj;Jf 

bkd; Ny;jpR jo Ny;jpR

1 tpj;JUthf;f 
bry;fs; 
g[wj;njhyoapy; 
cs;sJ

tpj;JUthf;f bry;fs;/ 
g[wj;njhyoapd; 
fPH;g;gFjpapypUe;J 
njhd;Wk;

2 xU mLf;F 
R{y; jpRthy; 
R{Hg;gl;Ls;sJ

mjpf R{y; jpR bfhz;lit. 

3 kpfr; rpwpa 
R{y;jpRitf; 
bfhz;oUf;Fk;.

gy mLf;F bry;fs; 
R{y;jpRtpy; cs;sJ. 

41.  ̀jpwe;j tpijj;jhtu=;fspYk;/ @Ltpijj; 

jhtu=;fspYk; eilbgWk; kfue;jr;nrh;f;if 

ntWgl;lJ~. fhuz=;fisf; TWf.L.V. GMQ;–19

jpwe;j tpijj; jhtu=;fspd; 
kfue;jr; nrh;f;if

@Ltpijj; 
jhtu=;fspd; 

kfue;jr; nrh;f;if

1 neuoahdJ kiwKfkhdJ

2 kfue;jj;Jfs;fs; 
jpwe;j epiyapy; cs;s 
Ny;fis neuoahfr; 
brd;wilfpd;wd.

kfue;jj;Jfs;fs; 
Nyf myfpd; Ny; 
Koapy; goe;J 
kfue;jnrh;f;if 
eilbgWfpwJ.

3 bgUk;ghYk; fhw;wpd;  
@yk; eilbgWfpwJ.

,J jd; 
kfue;jr;nrh;f;if 
may; 
kfue;jr;nrh;f;if 
vd ,Utifg;gLk;

42.  khw;W R{yfj;jz;L ePsk; gw;wp rpWFwpg;g[ 
vGJf. 

  i)  rpy jhtu=;fs;/ 2 my;yJ 3 btt;ntW 

tifahd kyh;fisj; njhw;Wtpf;Fk;

 ii)  ,tw;wpd; kfue;jj;jhs;fSk;/ R{yfj;jz;Lk; 

ntWgl;l ePsj;ijg; bgw;Ws;sd. 

 iii)  kfue;jr;nrh;f;if rkePsj;ij cila ,d 

cWg;g[fSf;F ,ilna eilbgWk; 

m) ,U Nyfj;jz;Lj;jd;ik (Distyly)
➢  ,uz;L tif kyh;fs; cs;sd. xd;W Crp 

kyh; (pineyed flower) my;yJ ePz;l 

R{yfj; jz;L/ ePz;l Nyf Ko/ fhk;g[Uf;fs;/ 

Fl;ilahd kfue;jj;jhs;fs; kw;Wk; rpwpa 

kfue;jj;Jfs;fisg; bgw;Ws;s kyh;.

➢  kw;bwhd;W Crpf;fz; (thrum eyed) nghd;w 

my;yJ Fl;ilahd Nyfj;jz;L/ rpwpa Nyf Ko/ 

fhk;g[Uf;fs;/ ePz;l kfue;jj;jhs;fs; kw;Wk; bghpa 

kfue;jj;Jfisg; bgw;w kyh;. 

 vLj;Jf;fhl;L : gpiuKyh.

➢ Crpf;fz; kyh;fspd; NyfKoa[k;/ Crpkyhpd; 

kfue;jg;iga[k; xnu kl;lj;jpy; mike;J 

kfue;jr;nrh;f;if   milfpd;wd.

➢ ,nj nghd;W Crpf;fz; tif kyhpd; 

kfue;jg;iga[k; Crpg;g{tpd; Nyf Koa[k; rk 

cauj;jpy; fhzg;gLfpd;wd. ,J kfue;jr;nrh;f;if 

eilbgw cjt[fpwJ.

M) @d;W Nyfj;jz;Lj;jd;ik (Tristyly)
➢  Nyfj;jz;L kw;Wk; kfue;jj;jhs;fspd; 

ePsj;jpidg; bghWj;J jhtuk; @d;W tifahd 

kyh;fisj; njhw;Wtpf;fpwJ.
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➢  ,=;F xU tif kyhpd; kfue;jj;Jfs;fs; kw;w 
,uz;L tif kyh;fspy; kl;Lnk kfue;jr; 
nrh;f;if epfH;jty;yJ.

➢  mnj tif kyh;fspy; kfue;jr;nrh;f;if epfH;j;j 
KoahJ. v.fh. iyj;uk;

43.  g{r;rp kfue;jr;nrh;f;if kyh;fspy; fhzg;gLk; 
rpwg;gpay;g[fisf; Fwpg;gpLf. 

➢ bghJthf kyh;fs; bghpajhff; fhzg;gLk;. 
kyh;fs; rpwpajhf ,Ug;gpd; beUf;fkhf mike;J 
mlh;j;jpahd k+;rhpahfpwJ. 

 vLj;Jf;fhl;L : M!;l;nurp kyh;fs;
➢ kyh;fs; gpufhrkhd tz;z=;fspy; fhzg;gLk;. 

v.fh : gha;d;brl;oah (Poinsettia)  kw;Wk; 
nghfd;tpy;yh jhtu=;fspy; g{tor; brjpy;fs; 
(bract) epwKw;W fhzg;gLk;.

➢   kyh;fs; kzk; kw;Wk; g{e;njd; cz;lhf;Fgit.
➢ g{e;njid Ruf;fhj kyh;fspd; kfue;jj;Jfs;fis 

njdPf;fs; cztpw;fhfnth my;yJ njd; Tl;oid 
cUthf;fnth gad;gLj;Jfpd;wd. 

➢ kfue;jj;JfSk;/ g{e;njDk; kyiu ehotUk; 
tpUe;jhspfSf;F btFkjp.

➢ <f;fs; kw;Wk; tz;Lfs; tHp eilbgWk; kfue;jr; 
nrh;f;ifa[Wk; kyh;fs; kfue;jf; fhuzpfis 
<h;f;f Jh;ehw;wj;ijg; gug;g[fpd;wd.

➢ rhW bry;fisf; (juicy cell) bfhz;l kyhpypUe;J 
g{r;rpfs; Jisapl;L rhw;iw cwp+;Rfpd;wd.

44.  Ez;tpj;JUthf;fj;jpYs;s goepiyfis 
tpthjp S.V.Mf!;l;–21

➢ Kjy;epiy tpj;J bry;fs; neuoahfnth 
my;yJ rpy Fd;wypyh gFg;g[fSf;F cl;gl;nlh 
tpj;JUthf;f jpRitj; (sporogenous tissues) 
njhw;Wtpf;fpdwd.

➢ tpj;JUthf;f jpRtpd; filrp bry;fs; Ez;tpj;J 
jha; bry;fshfr; bray;gLfpd;wd.

➢ xt;bthU Ez;tpj;J jha; bry;Yk; Fd;wy; 
gFg;g[w;W ehd;F xUKoa Ez;tpj;Jfisj; 
njhw;Wtpf;fpd;wd. (ehd;fik Ez;tpj;J)

➢ ,e;j ehd;fik tpj;Jfs; ehd;Kfg;g[/ FWf;F 
kWf;F/ neh;nfhl;L/ ,UKfg;g[/ T– tot mikg;gpy; 
cs;sJ.

➢ Ez;tpj;Jfs; tpiutpy; xd;wpypUe;J kw;bwhd;W 
gphpe;J jdpj;jdpahf kfue;jg;ig miwapy; 
fhzg;gLfpd;wd kw;Wk; kfue;jj; Jfs;fshf 
tsh;fpd;wd.

➢ rpy jhtu=;fspy; xU Ez;tpj;jfj;jpYs;s 
Ez;tpj;Jfs; midj;Jk; xd;whf ,ize;J 
bghypdpak; (pollinium) vd;w mikg;ig 
bgw;Ws;sJ.

 vLj;Jf;fhl;L : vUf;F/ Tl;L kfue;jj; 
Jfs;fs; LnuhrPuh/ oiukp!; Mfpa jhtu=;fspy; 

fhzg;gLfpd;wd. 

45. jFe;j glj;Jld; Nypd; mikg;ig  
tpthp. S.V. L.V. GMQ-19  S.V. Mf!;l; -21 
 L.V. Mf!;l; –22  L.V. khh;r; –23

➢   xd;W (m) ,uz;L NYiwfshy; ghJfhg;ghf 

NHg;gl;l Ny; bgUtpj;jfk; vd;W mwpag;gLfpwJ.

➢ Kjph;e;j Nypy; xU fhk;g[k;/ clYk; cs;sJ. 

 ➢ Nyff;fhk;g[ mog;gFjpapy; mike;J r{y;fis 

r{byhl;Lj;jpRt[ld; ,izf;fpwJ

➢   Nyff;fhk;g[ R{ypd; clnyhL ,iza[k; gFjp Ny; 
jGk;g[ (Hilum) vdg;gLk;. 

➢   jiyfPHfhf mike;j NYld; Nyff;fhk;g[ xl;oa 
,lj;jpy; cUthFk; tpspk;g[ gFjp Ny;fhk;g[tL 
vdg;gLk;.

➢   r{ypd; ikaj;jpy; fhzg;gLk; ghud;ifkhthyhd 
jpRg;gFjp Ny;jpR vd;W miHf;fg;gLfpwJ.

➢   r{y;jpRitr; r{H;e;J fhzg;gLk; ghJfhg;g[ ciw 
r{Yiw vdg;gLk;. xU r{Yiw fhzg;god; xw;iw 
NYiwr; Ny; vd;Wk;/ ,U r{Yiwfs; fhzg;god; 
,U NYiwr; Ny; vd;Wk; miHf;fg;gLk;. 
r{Yiwahy; NHg;glhj Ny;jpRg;gFjp Ny;Jis 
vdg;gLk;. 

➢   Ny;jpR/ NYiw kw;Wk; Ny; fhk;g[ Mfpait 
re;jpf;Fk; gFjpf;F ryhrh vd;W bgah;.  
Ny;Jisf;F mUfpy; Ny;jpRtpy; fhzg;gLk; 
bghpa Kl;il tot ig nghd;w mikg;g[ 
fUg;ig my;yJ bgz; nfkPl;lf jhtuk; vd;W 
miHf;fg;gLfpwJ.

➢   NYiwapd; cs;sLf;F vz;nlhjPypak; my;yJ 
NYiw lgPl;lk;  vd;W miHf;fg;gLfpwJ.

➢   tpj;JUthf;f bry;ypd; miktplj;ijg; bghWj;J 
Ny;fs; ,Utifg;gLk;.

 1.  bkd;Ny;jpR Ny;
 2. joNH;jpR Ny; 

➢   ,j;jifa Ny;fs; bghJthf mjpf Ny;jpR 
bfhz;litahf ,Uf;Fk;.
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➢   ryhrh kw;Wk; fUg;igapd; ,ilna 
Nypd; mog;gFjpapy; cs;s bry; bjhFg;g[ 
i\g;ngh!;nl!; (hypotase) vd;Wk;/ 
Ny;Jisf;Fk;/ fUg;igf;Fk; ,ilna cs;s joj;j 
RtUila bry;fs; vg;gp!;nl!; (epistase) 
vd;Wk; miHf;fg;gLk;.

46.  @Ltpijj; jhtuj;jpy; eilbgWk; 
fUt[Wjy; epfH;tpYs;s goepiyfspd; 
RUf;fkhd bjhFg;igj; jUf.

➢   nfkPl;Lld; bgz; nfkPl;L ,izjy; fUt[Wjy; 

vdg;gLk;.

➢   M+;rpnah!;Bbgh;k; jhtu=;fspy; ,ul;ilf; 

fUt[Wjy; eilbgWfpwJ.

 ,ul;ilf; fUt[Wjypd; epfH;t[fs;:
 i) Nyf Koapy; kfue;jf;FHy; cUthfpwJ

 ii) Nyf jz;oy; kfue;jf;FHy; tsh;fpwJ

 iii) Ny;Jis nehf;fp kfue;jf;FHha; tsh;jy;

 iv) kfue;jf;FHha; fUg;igapy; EiHjy;

 v) Mz; nfkPl;Lfs; btspnaw;wk;

 vi) nfkPl;Lfs; ,izjy;

 viii) @tpizjy;

 1. Nyf Koapy; kfue;jf;FHy; cUthjy;
➢   Nyf Koa[ld; ,zf;fkhd kfue;jj;Jfs;/ 

Kisj;J kfue;jf;FHhia cUthf;Fk;.

➢   ,jw;F <u Nyf Koapy;/ Nyf Ko gha;kKk;/ 

twz;l Nyf Koapd; bky;ypa ciwa[k; 

fhuzkhf cs;sd.

➢   ,it Nyf Kof;Fk;/ kfue;jj;Jfs;fSf;Fk; 

,ilna cs;s g[uj tpidfisf; bfhz;L ,ij 

Kot[ bra;a[k;.

➢   Nyf Koapy; kfue;jj;Jfs; ePnuw;wkila[k;/ 

kfue;jr;Rth;g; g[uj=;fs; btspnaWk;.

➢   kfue;jf;FHhapd; irl;nlhgpshrg; bghUl;fs; Edp 

nehf;fp efh;fpd;wd.

➢   kfue;jf;FHhapd; ,ju gFjp Ez; FkpH;g;igahy; 

Mf;ukpf;fg;gLk;. 

➢   Ez;FkpH;g;ig/ FHha; EdpapypUe;J/ nfnyh!; 

milg;ghy; gphpf;fg;gLk;.

➢   kfue;jf;FHpapd; Edpg;gFjp miutl;l totpy;/ 

xsp CLUt[k; gFjpahf cs;sJ. 

➢ ,J nfg;gpshf; vdg;gLk;.

➢ ,J kiwe;jt[ld; kfue;jf;FHhapd; tsh;r;rp 

epd;W tpLk;. 

M¬î

è¼×‡F² (3n)

(n) (2n)(n) (n)

è¼º†¬ì (2n)

è¼

Ý‡
à†è¼‚èœ (n)

î¬öõN
°ö£Œ à†è¼ (n)

ñèó‰îˆ¶èœ

Þó‡ì£‹G¬ô
à†è¼ (2n)
º†¬ì (n) 

âFó®„ªê™  (n)

Ny;

 2. Nyf jz;oy; kfue;jf;FHy;
  kfue;jj; Jfspd; tsh;r;rp/ Nyfj;jz;od; 

tifiag; bghWj;J eilbgWfpwJ.

 i) cs;sPlw;w Nyfj;jz;L 
➢   Nyfj;jz;od; cs;sPlw;w fhy;thapy; Rug;g[ 

bry;fs; cs;sd. 

➢ ,it kpa{rpny$; bghUl;fisr; Ruf;fpd;wd. 

➢ ,it tsUk; kfue;jf;FHha;f;F czt[ kw;Wk; 

Nyfj;jz;Lf;Fk;/ kfue;jf; FHha;f;F czthfg; 

gad;gLk;. 

➢ Nyfj;jz;Lf;Fk;/ kfue;jf;FHha;f;Fk; ,ilna 

xt;thik tpidfisf; fl;Lg;gLj;Jk;. 

  ii) jpl my;yJ @oa Nyfj;jz;L
   kfue;jf;FHha; @oa jpl Nyfj; jz;Lfspy;/              

CL flj;Jk; jpR  (Transmiting Tissue) bry;fspd; 

,ilbtsp tHpna tsh;fpwJ. 

 3.  kfue;jf; FHha; NypDs; EiHjy; 3 
tHpfspy; EiHfpwJ  S.V. khh;r;?2020

 i) R{y; Jis tHpahf 

 ii) ryhrh tHpahf

 iii) R{Yiw tHpahf

 4. kfue;jf;FHha; fUg;igapDs; EiHjy;
➢  R{y;Jiw tHpahf EiHa mikg;g[ tHp elj;jp 

(obturator) tHpfhl;LfpwJ. 

➢  rpdh;$pl; tHpahf kfue;jf;FHhapy; EiHe;J/ 

mjd; cs;slf;fg; bghUl;fs; btspnaw;wg;gLk;. 
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 5. ,ul;ilf; fUt[Wjy;/ @tpizjy;
➢  2 Mz; nfkPl;Lfs; fUt[Wjypy; <LgLtjhy; 

,ul;ilf; fUt[Wjy; vdg;gLk;. 

➢ xU Mz; nfkPl; Kl;il cl;fUt[ld; ,ize;J 

fUKl;ilia cUthf;Fk;. 

➢ kw;bwhU Mz; nfkPl;/ ,uz;lhk; epiy cl;fUt[ld; 

,ize;J Kjy; epiy fUt{z; cl;fUthFk;. 

➢ ,J @tpizjy; MFk;. 

➢ ,jdhy; Kjy;epiy fUt{z; cl;fU Kk;koaj; 

jd;ika[ilaJ (3n).

47.  fUt{z;jpR vd;why; vd;d> mjd; tiffis 
tpthp  L.V. brg;?2020

  fUt[WjYf;F gpd;/ fU gFg;giltjw;F Kd; Kjy; 

epiy fUt{z; cl;fU cldoahf gFg;gile;J 

cUthFk; jpR fUt{z; jpR vdg;gLk;.

 tsh;r;rp Kiwiag; bghWj;J @Ltpijj; jhtu=;fspy; 

3 tifahd fUt{z;jpR mwpag;gLfpwJ.

 cl;fUrhh; fUt{z; jpR
➢  Kjy; epiy fUt{z; cl;fU (PEN) Rth; cUthf;fk; 

,d;wp ,uz;lhfg; gFg;gilfpwJ.

➢ (v.fh) muhf;fp!;

 bry;rhh; fUt{z;jpR

➢   Kjy;epiy fUt{z; jpR cl;fU (PEN) gFg;gile;J  

,uz;L cl;fUf;fis cUthf;fp mijj; bjhlh;e;J 

Rth; cUthf;fKk; eilbgWfpwJ. 

➢ (v.L) \Pypahe;j!;

 \Pnyhgpa fUt{z;jpR 

➢  Kjy;epiy fUt{z; cl;fU (PEN) fUg;igapd; 

mog;gFjpf;F efh;e;J m=;F ,uz;L cl;fUf;fshf 

gFg;gilfpwJ. 

➢ ,e;j ,uz;L cl;fUf;fSf;fpilna Rth; cUthf;fk; 

eilbgw;W bghpa Ny;Jis miwiaa[k; rpwpa 

ryhrh miwiaa[k; njhw;Wtpf;fpwJ. 

➢ Ny;Jis miwapYs;s cl;fU gy gFg;g[fs; 

mile;J gy jdpj;j cl;fUf;fis cUthf;FfpwJ.

➢ ryhrh miwapYs;s cl;fU gFg;gilayhk; 

my;yJ gFg;gilahky; ,Uf;fyhk;. 

 v.fh : i\l;hpy;yh.

 

fUt{z;jpR

fUt{z;jpR

fUt{z;jpR

jdp cl;fUf;fs;

(m) cl;fUrhh;
fUt{z;jpR

(M) bry;rhh;

fUt{z;jpR
(,) \Pnyhgpay;

fUt{z;jpR
bjhlh;tpspk;gw;w

(<) bjhlh;tpspk;gw;w fUt{z;jpR (mhpf;fh fl;or;R)

 bjhlh;tpspk;gw;w fUt{z;jpR 

 (Ruminate endosperm)
➢ xG=;fw;w/ rkkw;w nkw;gug;igf; bfhz;l fUt{z;jpR/ 

bjhlh;tpspk;gw;w fUt{z;jpR vdg;gLk;.

➢ (vLj;Jf;fhl;L : mhpf;fh fl;r;R ? ghf;F)

48.  ,Utpijapiy kw;Wk; xUtpijapiy tpijfspd; mikg;ig ntWgLj;Jf. 

tpijapiy ,U tpijapiyj; jhtu tpij xU tpijapiyj; jhtu tpij

1 tpijapiy ,U tpijapiyfs; fhzg;gLk; xU tpijapiy kl;Lk; fhzg;gLk;

2 tpija[iw joj;j btspa[iw/ bky;ypa cs;Siw gphpf;f ,ayhj xnu rt;t[

3 fU mr;R ePz;l mr;R ? ,U tpijapiyfSf;Fk; 
eLtpy; fhzg;gLk;. mjpy; Kisnth; ? 
Kisf;FUj;J vd ,U gFjpfs; cs;sJ.

Fl;ilahd mr;rpy; KisntUk;/ Kisf; 
FUj;Jk; fhzg;gLk;.

4 ghJfhg;g[ fU mr;ir Rw;wp ghJfhg;g[ ciw fpilahJ Kisnth; ? nfhhpnahiurh
Kisf;FUj;J ? nfhypBahg;ily;
vd;Dk; ghJfhg;g[ ciwia cilaJ.

5 fUt{z; jpR Fiwe;j nrkpg;g[ jpR cs;sJ. fUtpypUe;J 
xU tiuaWf;fg;gl;l mLf;fpdhy; 
jdpikg;gLj;jg;gltpy;iy.

nrkpg;g[j;jpRthdJ fUt{z; jpR ? tpijapd; 
bgUk;gFjpahf cs;sJ. tiuaWf;fg;gl;l 
mLf;fpdhy; jdpikg;gLj;jg;gl;Ls;sJ.

6. !;Fbly;yk; ,y;iy fUt{z; jpRtpypUe;J czt[g; bghUl;fis 
cwp+;rp vLf;f ,e;j !;Fbly;yk; vd;w 
mikg;g[ cjt[fpwJ.
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49.  fUt[whf;fdp gw;wp tphpthd bjhFg;g[ jUf. 

mjd; Kf;fpaj;Jtk; gw;wp Fwpg;g[ nrh;f;f.  

 L.V. khh;r;?2020 L.V. Mf!;l;–21, 22  S.V. nk –22
  fUt[whf; fdpahjy; ? fUt[Wjy; eilbgwhky;. 

R{yfj;jpypUe;J/ fdp nghd;w mikg;g[fs; 

njhd;wyhk;. ,it fUt[whf;fdpfs; vdg;gLk;. 

,tw;wpy; cz;ikahd tpijfs; ,y;iy. tzpf 

Kf;fpaj;Jtk; tha;e;j tpijfsw;w fdpfs; 

,t;thW  cUthf;fg;gLk; (v.L) jpuhl;ir/ 

thiH/ gg;ghsp

  1963?,y; epl;r; ? fUt[whjiy @d;W tifahf 

tifg;gLj;jpdhh;.

 i) kugQ rhh; fUt[whf; fdpahjy; 

   ,df;fyg;g[/ rLjp khw;wj;jhy; cUthfpwJ. 

(v.L) rpl;u!;/ Ff;fh;gpl;lh

 ii) R{H;epiy rhh; fUt[whf; fdpahjy; 
    @Lgdp/ Fiw btg;gepiy/ mjpf btg;gepiy 

nghd;wit fUt[whf;fdp cUthtijj; J}z;Lk;.

  (v.L)  nghpf;fha; 3 ? 19 kzp neuk; 
Fiwbtg;gj;jpy; itf;fg;gLk;. 

 iii)  ntjpg;bghUs; J}z;oa fUt[whf; 
fdpahjy; 

    Mf;rpd;/ $pg;uypd;. fUt[whf; fdp cUthf;fj;ij 

J}z;Lk;.

  Kf;fpaj;Jtk; 
 i)  njhl;lf;fiyapy; ,it Kf;fpaj;Jtk; 

bgWfpd;wd.

 ii) tzpf hPjpapy; Kf;fpaj;Jtk; bgWfpd;wd/

 iii)  $hk;/ b$y;yp/ rh!;/ gHghdk; jahhpf;Fk; 

czt[j; bjhHpw;rhiyfspy; gad;gLfpwJ.

 iv)  fdpapd; bgUk;gFjp cz;zf; fpilf;Fk; 

vd;gjhy; bghpJk; tpUk;gg;gLfpwJ.

gFjp II - GMQ, PTA kw;Wk; muRj; njh;t[ tpdh tpilfs;

I. bghUj;Jf

1. gFjp m gFjp M  QY - 2019 1 2 3 4
m) d a b c
M)  c d a b
,)  c d b a
<) c a d b

tpil : M) c d a b

1 rpd;$pdprpa!; a kfue;jj;Jfs;

2 kfue;jj;jhs; tl;lk; b kfue;jg;ig Rth;

3 Mz; nfkPl;lfj; jhtuk; c M!;l;nu!p

4 Kjy;epiy g[wg;gf;f mLf;F d kfue;jj;jhs;fs;

 II. rhpahd tpiliaj; njh;e;bjLj;J vGJf.

1.  fPH;tUtdtw;Ws; ve;j xd;W Ez; 
bgUf;fj;jpd; epiwfs; my;y>   PTA - 1

  m) cUthf;fg;gLk; jhtu=;fs; xj;j kugQrhh; 
gz;g[fisf; bfhz;oUf;Fk;.

  M) mghaj;jpw;F cl;gLj;jg;gl;Ls;s jhtu=;fis 
bgUf;fkilar; bra;a Koa[k;.

 ,) rpy rka=;fspy; tpUk;gj;jfhj kugQ 
khw;w=;fs; eilbgWfpd;wd.

 <) neha;fsw;w jhtu=;fis cUthf;f Koa[k;.
tpil : ,) rpy rka=;fspy; tpUk;gj;jfhj kugQ 

khw;w=;fs; eilbgWfpd;wd.

2.  fPH;tUtdtw;Ws; ve;j xd;W !;nghnuh 
bghypdpd; gw;wpa cz;ikay;yhj thf;fpak;

 PTA - 2
 m)   !;nghnuhbghypdpd; cUthf kfue;jj; 

Jfspd; irl;nlhgpshrk; kw;Wk; lgPl;lk; 
g=;fspf;fpwJ. 

 M)  ,J kfue;jj;Jfis tPupakpf;f mkpyj; 
jhf;fj;jpypUe;J ghJfhg;gspf;fpwJ.

 ,)   !;nghnuhbghypdpd;/ Bignfhgpypd;fspypUe;J 
bgwg;gl;lJ.

 <)   bjhy;Yapu; g[ijg;got[fspy; kfue;jj;Jfs; 
ePz;l fhyk; ghJfhg;ghf ,Uf;f ,J 
cjt[fpwJ.

 tpil : ,) !;nghnuhbghypdpd;/ 
Bignfhgpypd;fspypUe;J bgwg;gl;lJ.

3.  bjhlh;r;rpahd ntWghLfSf;fhd fhuzk;.

 m)   gy kugQf;fspd; tpist[fs; PTA - 3
 M)   Rw;Wr; NHypd; tpist[fs;

 ,)   gy kugQf;fs; kw;Wk; NH;epiy 

fhuzpfspd; tpist[fs;

 <)   xd;W my;yJ ,uz;L kugQf;fspd; tpist[fs;

tpil : ,) gy kugQf;fs; kw;Wk; NH;epiy 

fhuzpfspd; tpist[fs;

4.  xU Mz; nfkPl;lfj; jhtuj;jpy; cs;s 
cUthf;f cl;fUtpy; cs;s Fnuhnkhnrhkpd; 
epiy (A) kw;Wk; FHha; cl;fUtpy; cs;s 
Fnuhnkhnrhkpd; epiy B  PTA - 4

 m) (A) - (n) B - (2n)  M) (A) - (2n) B - (n)
 ,) A - (2n) B - (2n) <) A - (n) B - (n)

 tpil : <) (A) - (n) B - (n)
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5.  fPH;tUtdtw;Ws; ve;j xd;W xUghy; kyu;j; 

jhtuk;>  PTA - 5
 m) bjd;id M) ghfw;fha; 

 ,) gl;lhzp <) nguPr;ir

 tpil : <) nguPr;ir

6. cUisf; fpH=;fpd; fz;fs; vdf; Fwpg;gplg; 

gLtJ  PTA - 6
 m) ntw;wpl bkhl;Lf;fs; M) nfhz bkhl;Lf;fs;

 ,) Edp bkhl;Lf;fs;  <) ,ilaPl;L bkhl;Lf;fs;

 tpil : M) nfhz bkhl;Lf;fs;

7. fUepiyiaf; fz;lwpf.       HY - 2019
 m) fU M) nfhstot fUepiy

 ,) Kjph;e;j fU <) ehd;F bry;epiy

                   tpil : M) nfhstot fUepiy

8. M+;rpnah!;bgh;k;fspd; Mz; nfkPl;nlh 

igl;od; Kjy; bry;.   S.V. khh;r; - 2020
 m) fU Cz; jpR M) Ez; tpj;J

 ,) bgU tpj;J <) cl;fU

 tpil : M) Ez; tpj;J

9.  fPH;tUtdtw;Ws; vJ kfue;j kly;fSf;F 

,ilapy; fhzg;gLk; tskw;w jpRg;gFjp

L.V. khh;r;?2020
 m) bgupgpsh!;nkhoak;  M) kfue;j miw

 ,) ,izg;g[j;jpR <) lgPl;lk;

 tpil : ,) ,izg;g[j;jpR

10.  fhd;jnuh/gpy;yp vdg;gLtJ L.V. brg;?2020
 m) njdP  M) gl;lhk;g{r;rp

 ,) <f;fs; <)  tz;Lfs;

 tpil : <) tz;Lfs;

11. bgz; nfkpl;lfj; jhtuj;jpd; Kjy; bry; 

vJ>  L.V. khh;r;?2023
 m) Ez;tpj;J

 M) Kjy;epiy fUt{z;jpR

 ,) cl;fU

  <) bray;gLk; bgUtpj;J

 tpil : <) bray;gLk; bgUtpj;J

 III. ,uz;L kjpg;bgz; tpdhf;fs;

1.  Kjph;e;j kfue;jg;igapd; RtuLf;Ffspy; 

bgah;fis vGJf.  L.V. GMQ;–19
 1. kfue;jg;ig Rth;

 xU Kjph;e;j kfue;jg;igapd; Rth; (m) g[wj;njhy; 

(M) vd;nlhjPrpak; (,) ,il mLf;Ffs;  

(<) lgPl;lk; vd;w mLf;Ffisf; bfhz;Ls;sJ.

2. ,uz;L bgUtpj;Jrhh; fUg;ig 

cUthf;fj;ij ehd;F bgUtpj;Jrhh; fUg;ig 

cUthf;fj;jpypUe;J ntWgLj;Jf.  PTA - 1

,uz;L bgUtpj;Jrhh; 
fUg;ig

ehd;F bgUtpj;Jrhh; 
fUg;ig

1 ehd;F bgUtpj;Jf;fspy; 

,Utpj;Jfs; fUg;ig 

cUthf;fj;jpy; 

<LgLfpwJ.

ehd;F bgU 

tpj;Jf;fSk; fUg;ig 

cUthf;fj;jpy; 

<LgLfpwJ.

2 vLj;Jf;fhl;L my;ypak; vLj;Jf;fhl;L 

bgg;gnuhkpah

3. ,e;j glj;ij tiue;J ghf=;fisf; Fwp.

 PTA - 3

  

Kisf; j;JFU

tpijapiy

btspa[iw
Kisntu;

4. ,e;j glj;ij tiue;J ghf=;fis Fwpg;gpLf. 

  2 bry; Kd;fU PTA - 4

 

Edpr;bry;

mor;bry;

 ,U bry; Kd;fU

5. jhtu gaph; bgUf;fj;jpw;F ve;j tif 
braw;if jiHtHp bgUf;fk; ey;yJ> ckJ 
tpilf;F fhuzk; bfhLf;ft[k;.  PTA - 4

➢ ,k;Kiwapy; bgw;nwhh; jhtuj;jpypUe;J nth;/ 

jz;L/ ,iy nghd;w ghf=;fis nghj;Jfshf 

gad;gLj;jyhk;.

➢ btl;oa gFjpfs; jFe;j Clfj;jpy; itj;jgpd; 

g[jpa jhtuk; cUthfpwJ. ,J nth;fis cUthf;fp 

g[jpa jhtukhf tsh;fpwJ.

➢ gad;gLj;jg;gLk; ghfj;jpd; mog;gilapy; 

nth; nghj;Jfs; (khy!;)/ jz;L nghj;Jfs;  

(i\gp!;f!;/ nghfd;tpy;yh/ bkhhp=;fh)/ ,iy 

nghj;Jfs; (gpnfhdpah/ gpiunahBgpy;yk;).

➢ Jz;L nghj;Jfns bgUk;ghYk; ,dg; 

bgUf;fj;jpw;F gad;gLj;jg;gLfpd;wd.

 vdnt ``nghj;Jfns~~ braw;if jiHtHp 

bgUf;fj;jpw;F ey;yJ.

www.Padasalai.Net                                                          www.CBSEtips.in

Kindly send me your study materials to padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

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


byhnahyh <rp 12 ? caphp jhtutpay;

16jhtu=;fspy; ghypyh ,dg;bgUf;fk; kw;Wk; ghypdg;bgUf;fk; ghl« - 1

6.    Ny; jpRtpd; eilKiw gad;ghLfis 
vGJf.  PTA - 5

➢  xU tpijapy; Ny; jtpu mijr; NH;e;Js;s Ny;jpR/ 
kw;Wk; gpw bry;fs; xd;Wf;Fk; nkw;gl;l fUthf 
tsu;r;rpailjy; gy;fU epiy vdg;gLk;.

➢  rpl;u!; jhtuj;jpy; Ny;jpRtpypUe;J bgwg;gLk; 
ehw;Wf;fs; gHg;gz;izf;F ey;y efy;fshf 
cs;sd.

➢  gy;fUepiyapd; tHpahf njhd;Wk; fUf;fs; itu!; 
bjhw;ww;W nehbajpu;g;g[ jpwDilaitfshff; 

fhzg;gLfpd;wd.

7.  Mz; nfkPl;lfj; jhtuj;jpw;Fk; bgz; 
nfkPl;lfj; jhtuj;jpw;Fk; ,ilna cs;s 
ntWghLfs; ,uz;oid vGJf.  PTA - 6

Mz; nfkPl;nlhigl; bgz; nfkPl;nlhigl;

1 kfue;jj; Jfs; ? ,Jnt 
Mz; nfkPl;nlhigl; 
vdg;gLk; (Ez; tpj;jfk;)

,J NypDs; 
fhzg;gLfpwJ. 
(bgU tpj;jfk;)

2 ,U fl;l tsu;r;rp 
fhzg;gLfpwJ. 
Kd; kfue;jr; 
nru;f;if ? epiy gpd; 
kfue;jnru;f;if epiy

xU fl;l 
tsu;r;rp kl;Lnk 
fhzg;gLfpwJ. bgU 
tpj;jf ciwapdhy; 
NHg;gl;Ls;sJ.

3 @d;W bry; ? epiyia 
cilaJ. ,jd; 
vy;yh bry;fSk; 
bray;gLfpwJ

,jpy; 7 bry;fs; 
fhzg;gLfpwJ. 
,jd; tsu;r;rp 
bgUtpj;jfj;jpDs; 
eilbgWfpwJ.

8. fUg;igapd; mikg;ig glk; tiue;J ghfk; 

Fwpf;ft[k;.  HY - 2019  L.V. nk –22  L.V. Mf!;l; –22

âFó®„ªê™

Cù˜T†èœ
ËL¬ö ê£îù‹

º†¬ì„ ê£îù‹

º†¬ì
¶¼õ à†è¼

fUg;igapd; mikg;g[

9.  Mz; nfkPl;lfj; jhtuj;jpd; Kjy; bry; glk; 
tiue;J ghfk; Fwpf;ft[k;.  S.V. brg;?2020

vf;ird;
,d;ird;
cl;fU

tsh;Jis

10. !;nlhkpak; vd;why; vd;d> S.V. khh;r;?2023
➢ ,uz;L tpj;jf=;fis ,izf;Fk; xU 

kfue;jkly; gFjpapy; mike;j bry;fspy; 
,j;Jog;g[ fhzg;gLtjpy;iy. ,g;gFjpf;F 
!;nlhkpak; vd;W bgah;.

 IV. @d;W kjpg;bgz; tpdhf;fs;

1.   khw;W Nyfj;jz;L jd;ikapypUe;J 
ghYWg;g[ jdpg;gLj;jk; ,Ughy; kyu;fis 
ntWgLj;Jf.  PTA - 2

khw;W Nyfj;jz;L 

jd;ik

ghYWg;g[ 

jdpg;gLj;jk;

1 rpytif jhtu=;fs; 
,uz;L (m) @d;W 
btt;ntW tifahd 
kyu;fisj; njhw;W 
tpf;fpd;wd. ,tw;wpy; 
kfue;jj; jhs;fSk;/ 
Nyfj;jz;Lk; 
ntWgl;l ePsj;ij 
bgw;Ws;sd.

,U ghy; kyu;fspy; 
cs;s ,d;wpaikahj 
cWg;g[fshd 
kfue;jj;jhs;fSk;/ 
Nyf Koa[k; kyupy; 
mike;jpUf;Fk; tpjk; 
jd; kfue;jr;nru;f;if 
eilbgWtijj; 
jLf;fpwJ.

2 kfue;jr; 
nru;f;ifahdJ 
rkePsKila ,d 
cWg;g[fSf;fpilna 
kl;Lk; eilbgWfpwJ 
,U Nyfj;jz;Lj; 
jd;ik 
(v.fh) gpiuKyh

v.fh.Fnshupnahrh 
Ngh;gh

2. jpl Nyfj; jz;oDs; vt;thW kfue;jf; FHy; 
EiHfpwJ>  PTA - 3

➢ ,t;tif Nyfj;jz;L ,U tpijapiyj; 
jhtu=;fspy; fhzg;gLfpwJ.

➢  Nyfj; jz;od; ikag;gFjpapy; ePz;l rpwg;g[ 
tha;e;j bry;fs; fw;iwahf mike;Js;sd. 

➢ ,jw;F CL flj;Jk; jpR vd;W bgau;. 
➢ ,e;j CLflj;J bry;fSf;F ,ilnaa[s;s bry; 

,il btspfspd; tHpna tsu;fpwJ.

3. xl;LKiw vd;gJ fyg;g[apupia cUthf;Fk; 
Kiwna jtpu/ gapu;bgUf;f Kiway;y. 
,e;jf; Tw;iw eP Vw;Wf; bfhs;fpwhah> PTA - 4

  ➢  Mk;/ ,jid cly gapu;bgUf;f Kiwapd; fPH; fw;w 
nghjpYk;/ ,J cz;ikapy; gapu; bgUf;f Kiway;y. 

➢ ,k;Kiwapy; ,U btt;ntW jhtu=;fspd; 
ghf=;fs; ,izf;fg;gl;L ? mit xnu jhtukhf 
tsu;fpd;wd.

  ➢   ,jpy; jiua[ld; bjhlh;g[ila jhtuj;jpw;F 
nth;fl;il (stock) vd;Wk;/ xl;LjYf;F gad;gLk; 
,iy/ jz;Lila jhtuj;jpw;F xl;Lj;jz;L 
(scion) vdt[k; mwpag;gLfpwJ.
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 ➢   ,jdhy; fyg;g[aphp jhtuk; bgwg;gLfpwnj jtpu 

jhtu=;fspd; vz;zpf;if bgUf;fkiltjpy;iy.

4. g{f;Fk; jhtu fUt[Wjypy; eilbgWk; @d;W 
,izjy;fis vGJf.  PTA - 6

  ➢   ,uz;L Mz; nfkPl;Lfspy; xd;W Kl;il 
cl;fUt[ld; (syngamy) ,ize;J fUKl;il 
(zygote)-ia cUthf;FfpwJ.

➢ kw;bwhU Mz; nfkPl; ika bry;iy nehf;fp 
efh;e;J/ m=;Fs;s JUt cl;fUf;fs; (polar 
nuclei) my;yJ JUt cl;fUf;fs; ,ize;J 
cUthd ,uz;lhk; epiy cl;fUt[ld; ,ize;J 
Kjy; epiy fUt{z; cl;fU (primary endosperm 
nucleus - PEN) it cUthf;FfpwJ.

➢ ,e;epfH;tpy; @d;W cl;fUf;fs; ,iztjhy; 
,jw;F @tpizjy; (triple fusion) vd;W bgah;.

➢ ,e;epfH;tpd; Kotpy; fUt{z; cUthf;fk; 
eilbgWfpwJ. fUt{z; tsUk; fUtpw;F 
czthf cs;sJ.

5.  Kjph;e;j kfue;jg;igapd; FWf;Fbtl;Lj; 
njhw;wk; ? glk; tiue;J ghfk; Fwp.  QY - 2019  

 L.V. khh;r;?2020 L.V. Mf!;l;–21

,izg;g[j;jpR

g[wj;njhy;
vz;nlhjPrpak;
,il mLf;Ffs;
lgPl;lk;
!;nlhkpak;
kfue;jj;Jfs;

tpsf;fg;glj; njhw;wk;

Ez;nzhf;fpapd;tHp fhQk; njhw;wk;
Kjpu;e;j kfue;jg;igapd; f;F btl;Lj;njhw;wk;FW

6. Ez;bgUf;fk; vd;why; vd;d>  QY - 2019
➢ jpR tsh;g;gpd; @yk; xU KG jhtukhdJ xU 

jdp bry; jpR my;yJ jiHtHp mikg;g[fspd; 
rpW Jz;LfspypUe;J bgwg;gLtJ Ez;bgUf;fk; 
vdg;gLk;.

➢  ,J xU etPd jhtug;bgUf;fk; Kiwfspy; 
xd;whFk;.

➢  Ez;bgUf;fk; @yk; tpUk;gpa gz;g[fs; 
bfhz;l jhtu=;fis Fiwe;j fhyj;jpw;Fs; 

tpiuthf bgUf;fkilar; bra;a Koa[k;.

➢  Ez;bgUf;fk; @yk; cUthf;fg;gLk; 

jhtu=;fs; xj;j kugQrhh; gz;g[fis 

bfhz;oUf;Fk;.

V. Ie;J kjpg;bgz; tpdhf;fs;

1. Mz;/ bgz; nfkPl;Lfs; ,iztpd;wp 

eilbgWk; ,dg;bgUf;fk; fUt[wh 

,dg;bgUf;fk; vd;W miHf;fg;gLfpwJ. 

,e;j Kiwapd; cUf;nfhL totj;ijj; jUf. 

 PTA - 2

fUt[wh ,dg;bgUf;fk;

kPs;tif fUt[wh 
,dg;bgUf;fk;

kPshtif fUt[wh 
,dg;bgUf;fk;

jiHtHp
,dg;bgUf;fk;

Fd;wy; gFg;g[

xUkoa fUg;ig
cUthf;fk;

fUt[Wjy; 
eilbgwhky;

fU cUthf;fk;

2.   fhw;W kfue;jr; nrh;f;if kyh;fspd; gz;g[fs; 

ahit> S.V. khh;r;?2023 PTA - 3  S.V. Mf!;l; –22
➢ bjh=;Fk; k+;rhp/ bjh=;F fjph; k+;rhp/ fjph; 

tif k+;rhpfspy; kyh;fs; cs;sd. 

➢  ePs k+;rhp mr;rpdhy;/ kyh;fs; ,iyfSf;F 

nkny ePz;L fhzg;gLk;. 

➢  g{tpjH;fs; ,y;yhky; my;yJ Fd;wpf; fhzg;gLk;. 

➢  rpwpa/ bjsptw;w/ epwkw;w/ kzkw;w kyh;fs; 

g{e;njd; Ruf;fhJ. 

➢  ePz;l kfue;jj;jhs;fs; vz;zw;wit. RHYk; 

kfue;jg;ig fhzg;gLk;. 

➢  rpwpa/ vil Fiwthd/ cyh;e;j kfue;jj; Jfs;fs; 

mjpf mst[ cs;sd. fhw;wpdhy; ePz;l J}uk; 

bry;Yk;. 

➢ kfue;jg;ig gykhf btof;Fk; 

 (v.fh ? mh;ofh) jd;ika[ilajhf ,Uf;Fk;.

➢  ,wF nghy; fpisj;j R{yfKo/ kfue;jj; Jfisg; 

gpof;Fk; tpjkhff; fhzg;gLk;. 

➢  ,iyfSf;F Kd; kyh; njhd;wp/ ,ila{wpd;wp 

kfue;jj;Jfs; fhw;wpy; vLj;Jr; bry;y VJthf 

,Uf;Fk;.
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3. ,Utpj;jpiy jhtu tpijapd; mikg;ig 

tpthp>  PTA - 5

 ,Utpijapiyj; jhtu tpijf;F vLj;Jf;fhl;lhd 

irrh; tpijapd; mikg;g[ :

➢ Kjph;e;j tpijfs; xU fhk;gpdhy; fdpr;RtnuhL 

,izf;fg;gl;oUf;Fk;. mf;fhk;gpw;F tpijf;fhk;g[ 

vd;W bgah;.

➢ ,t;tpijf;fhk;g[ kiwe;J tpijfspy; xU 

jGk;ig Vw;gLj;Jk;.

➢ ,j;jGk;g[ tpijj; jGk;g[ (hilum) vd;W 

miHf;fg;gLfpwJ.

➢ tpijj; jGk;gpw;F fPHhf xU rpwpa Jis 

fhzg;gLk;.

➢ mjw;F tpijj;Jis (micropyle) vd;W bgah;.

➢ ,J tpij Kisj;jypd; nghJ Mf;!p$d; kw;Wk; 

ePiu cs;bsLf;f cjt[fpwJ.

➢ xt;bthU tpija[k; tpija[iwiaf; 

bfhz;oUf;Fk;.

➢ ,e;j ciw Ny; ciwfspypUe;J njhd;WfpwJ.

➢ tpij ciw joj;j btspa[iw (testa) kw;Wk; 

bky;ypa rt;t[nghd;w cs;Siw (tegmen) ? 

fisf; bfhz;Ls;sJ.

➢ gl;lhzp jhtuj;jpy; tpij btspa[iw/ tpij 

cs;Siw ,uz;Lk; ,ize;nj fhzg;gLk;.

➢ fU mr;rpd; gf;fthl;oy; ,uz;L tpijapiyfs; 

xl;of; fhzg;gLk;.

➢ gl;lhzp tpijapy; ,J czt[g;bghUl;fis 

nrkpj;J itf;fpwJ.

➢ khwhf Mkzf;F nghd;w ,ju tpijfspy; 

bky;ypa tpijapiyfSk; nrkpg;g[g; bghUl;fisf; 

bfhz;l fUt{z;jpRt[k; fhzg;gLk;.

➢ tpijapiyiaj; jhz;o ePz;L fhzg;gLk; fU 

mr;Rg;gFjp Kisnth; (radicle) my;yJ fUnth; 

(embryonic root) vd;Wk;/ mr;rpd; kw;bwhU 

Kidg;gFjp Kisf;FUj;J (plumule) vd;Wk; 

miHf;fg;gLk;.

➢ fU mr;rpd; tpijapiyapd; nky; gFjp tpijapiy 

nkw;jz;L (epicotyl) vdt[k;/ tpijapiyapd; 

,ilg;gl;l gFjp tpijapiy moj;jz;L 

(hypocotyl) vdt[k; mwpag;gLfpwJ.

➢ tpijapiy nkw;jz;L Kisf; FUj;jpYk;/ 

tpijapiy moj;jz;L Kis nthpYk; 

KotilfpwJ.

4.   xU g{f;Fk; jhtuj;jpd; bkhj;j thH;f;if 

RHw;rpia xU tpsf;fg;glkhfj; jUf. PTA - 6

kfue;jj;Jfs; (n)

Mz;nfkPl;fs; (n)

Kl;il (n)
fUg;ig

fUKl;il
(2n)

kyh;

fUt{z;jpR
(3n)

,ul;il fUt[Wjy;

fUt{z;jpR
cl;fU (3n)

bgUtpj;J
(n)

Ez;tpj;J
jha; bra;

kfue;jg;ig

fU (2n)

bgUtpj;J
jha;bry;‹

(2n)  

F
d

;wy
;

gF
g;g[

tpj;jf jhtuk;

5.  R{y;fspd; gy;ntW tiffis glj;Jld; 

tpthpf;ft[k;>  L.V. khh;r;?2020
  jpiraikt[/ totk;/ R{y;fhk;g[/ ryhrht[f;F 

bjhlh;ghf 6 tiffs; cs;sd. 

i)  neh;R{y; (Orthotropous) 
 Ny; fhk;g[/ R{y; Jis. ryhrh neh;nfhl;oy; 

,Uf;Fk; (v.L) igg;gnurp/ ghypnfhndrp. 

<) fk;ignyhl;uhg!; c) Mk;gpl;nuhg!; C) rph;rpndhl;nuhg!;

m) neh;Ny; M) jiyfPH;Ny; ,) fpilkl;lNy;

ii)  jiyfPH; R{y; (Anatropous) 
 R{y; KGikahfj; jiyfPHhf ,Uf;Fk;. 

R{y;Jis/ R{y;fhk;g[ mUfpypUf;Fk; (v.L) xU 

tpijapiy ,U tpijapiyj; jhtuk;. 

iii)  fpilkl;l R{y; (Hemianatropous)  S.V. Mf!;l;–22
 R{ypd; cly; FWf;Fthl;oy;/ R{y; fhk;g[f;F 

br=;Fj;jhf ,Uf;Fk;. (v.L) gpiuKnyrp. 

iv)  fk;ignyhl;uhg!; (Campylotropus) 
 R{y; Jisg;gFjpapy;/ R{ypd; cly; tise;J mtiu 

tpij totpypUf;Fk;. tpijj; jGk;g[/ R{y;Jis/ 

ryhrh mUfhikapypUf;Fk;. R{y; Jis/ R{y; 

xl;Lj;jpRit nehf;fp ,Uf;Fk;. 

 (v.L) byFkpndhnr. 
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v)  Mk;gpl;nuhg!; (Amphitropous) 
 R{y; jpRt[k;/ fUg;iga[k; Fjpiu yhlk; nghy 

tise;jpUf;Fk;.  (v.L) myp!;kl;nlrp FLk;gk;. 

vi)  rph;rpndhl;nuhg!; (Circinotropous) 
 R{y; fhk;g[ R{iy KGtJk; R{H;e;Js;sJ.  

(v.L) fhf;nlrp. 

6.   Kjph;e;j kfue;jg;igapd; FWf;F btl;Lj; 

njhw;wj;ij tpthp>  L.V. khh;r; –20
 ,J ,UklYila/ ,U ig mikg;g[/ ehd;F 

tpe;jf=;fs; cs;sd. 

1.  kfue;jg;ig Rth; 

 m) g[wj;njhy; 

➢ XuLf;F bry;fshyhd ghJfhg;g[ mLf;F. 

➢  bghpjhFk; cl;g[wj;jpRf;fSf;F/ <L bfhLf;f 

bjhlh;r;rpahf gFg;gila[k;. 

,izg;g[j;jpR
g[wj;njhy;
vz;nlhjPrpak;
,il mLf;Ffs;
lgPl;lk;
!;nlhkpak;
kfue;jj;Jfs;

 M)  vz;nlhjPrpak; 

➢  Mug;nghf;fpy; ePz;l XuLf;F bry;fshy; MdJ

➢  fpilkl;lr;Rth;/ Mur;Rth; Mfpait  

bry;Ynyh!;/ ypf;dpdhy; MdJ. 

➢ ,r;bry;fs; ePh; cwp+;Rk; jd;ik bfhz;lit. 

➢  ,uz;L tpe;jf=;fis ,izf;Fk; kfue;j kly; 

gFjpapy; bry;fspy; jog;g[ ,y;iy. ,g;gFjp 

!;nlhkpak; vdg;gLk;. 

➢  ePh; cwp+;Rk; jd;ik kfue;jg;ig btog;g[f;F 

cjt[k;. 

 ,)  ,il mLf;F 

➢  vz;nlhjPrpaj;ij mLj;Js;s 2 my;yJ 3 mLf;F 

bry;fs;. 

➢  FWfpa thH;j;jd;ik (Ephemeral) bfhz;l 

,it/ kfue;jg;ig KjpUk;nghJ rpijtil 

fpd;wd. 

 <)  lgPl;lk;  L.V. nk–22
➢ kfue;jg;ig Rthpd; cl;g[w mLf;F. 

➢ ,ul;il njhw;wKilaJ . 

➢ xd;W my;yJ gd;koa cl;fU ,Uf;Fk;. 

➢ Ez; tpj;Jf;fSf;F Cl;lkspf;fpwJ. 

➢  !;nghnuhbghydpd;/ nghyd;fpl;/ oiu Bigd;/ 

xt;thj;jd;ik tpidiaf; fl;Lg;gLj;Jk; g[uj 

cw;gj;jpapy; g=;F bfhs;fpwJ. 

➢  kfue;jj; Jfs;fspd; tsj;jd;ik/ kyl;Lj; 

jd;ikia fl;Lg;gLj;Jk;. 

2.  kfue;j miw 

 ,sk; epiyapy; Ez; tpj;Jf;fshYk;/ Kjph;e;j 

epiyapy; kfue;jj; Jfs;fhy; epiwe;jpUf;Fk;. 

3.  ,izg;g[j;jpR 

➢  kfue;jg;ig kly;fSf;F ,ilapy; cs;s tskw;w 

jpR. 

➢ th!;Fy jpRf;fisf; bfhz;Ls;sJ. 

➢ lgPl;l cUthf;fj;jpw;F g=;fspf;fpwJ.

gFjp III - TLjy; tpdhf;fs; 

I. bghUj;Jf

1. gj;jp m gj;jp M
m) A - 1, B - 2, C-4, D-3 
M) A - 4, B - 3, C- 2, D- 1 
,) A - 2, B - 1, C-4, D-3
<)   A - 2, B - 1, C- 4, D- 3

tpil : m) A - 1, B - 2, C - 4, D - 3

A nfkuhhpa!; 1 kyh; mikg;g[

B \hg;kPa;!;lh; 2 ehd;F ika kfue;jj;J}s; mikg;g[

C n\d;dp=; 3 kfue;jf;FHhiaf; fz;lwpe;jhh;

D mkprp 4 braw;if Kiw fUtsh;r;rp

2. gj;jp m gj;jp M
m) A - 1, B - 4, C - 3, D - 2 
M) A - 1, B - 2, C- 3, D- 4 
,) A - 4, B - 3, C - 2, D - 1
<)   A - 2, B - 1, C- 4, D- 3
tpil : m) A - 1, B - 4, C - 3, D - 2

A Mg;gps; 1. cz;zj;jFe;j g{j;jsk;

B gyhg;gHk; 2. gPl;ql;

C rijg;gw;Ws;s kyh;f;fhk;g[ 3. mdfhh;oak;

D bghp!;bgh;k; 4. rijg;gw;Ws;s g{tpjH;
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 II. rhpahd tpiliaj; njh;e;bjLj;J vGJf.

1.  ,iy tsh; bkhl;Lf;fs; cs;s jhtuk; v.fh. 
 m) fpiurhd;jpkk; M) mnft; 

,) Fh;Fkh  <)  rpy;yh

 tpil : <) rpy;yh

2.  vt;tif xl;Ljy; Kiwapy; tot T fPwy; 
Vw;gLj;jg;gLk;> 

 m) bkhl;L xl;Ljy; M) mQF xl;Ljy;  
 ,) eh xl;Ljy; <) Edp xl;LJjy;;

 tpil : m) bkhl;L xl;Ljy;

3.  jiutHp ,dg;bgUf;fk; @yk; mjpf 
brytpd;wp bgUf;filar; bra;ag;gLk; 
jhtuk;

 m) brhyhdk; oa{gnuhrk;

 M) ,f;nrhuh

 ,) $h!;kpdk;

 <)  fpiurhd;jpkk;

tpil : m) brhyhdk; oa{gnuhrk;

4.  ve;j jhtuj;jpy; Ez; tpj;Jf;fs; xd;whf 
,ize;J bghypdpak; vd;w mikg;ig 
cUthf;Fk;.

 m) i\gp!;f!;  M) vUf;F  
,) ,f;nrhuh  <) Ckj;ij  

 tpil : M) vUf;F

5.  Kjph;e;j kfue;jg;igapy; ve;j bry;fs; ePh; 
cwp+;Rk; jd;ik bfhz;lit

 m) g[wj;njhy;  M) vz;nlhjPrpak; 
,) ,ilaLf;F  <) lgPl;lk;

 tpil : M) vz;nlhjPrpak;

6.  kfue;jj;Jfis g[wCjhf; fjph;fspdpd;W 
ghJfhg;gJ 

 m) !;nghnuhbghypdpd; M) nghyd;fpl; 

,) vf;ird;  <) fhnyh!;

tpil : M) nghyd;fpl;

7.  Fjpiu yhlk; nghy tise;jpUf;Fk; 
R{y;Jis ______ tif R{ypy; cs;sJ

 m) rph;rpndhl;nuhg!; M) Mk;gplnuhg!;

 ,) jiyfPH;  <) fpilkl;lR{y;

 tpil : M) Mk;gplnuhg!;

8.  xj;j Kjph;t[ ________ y; cs;sJ 
 m) kpuhgyp!;  M) fhkypdh  

,) tnahyh <) Mf;rhyp!;

 tpil : m) kpuhgyp!; 

9.  g[nuhnlhifdp  ________ y; cs;sJ
 m) mhp!;nlnyhfpah M) \Pypahe;j!; 

,) tnahyh <) Mf;rhyp!;

 tpil : m) mhp!;lnyhfpah

10.  ,UR{yfj;jz;L jd;ik bfhz;lJ _______
 m) gpiuKyh M) iyj;uk;  

,) mg[l;oyhd; <) i\gp!;f!;

 tpil : m) gpiuKyh

11.  fUt[WjYf;F gpd; ,e;epfH;r;rp 

eilbgWtjpy;iy

 m) fUt{z; M) fU tsh;r;rp 
,) tpij cUthjy; <) @tpizjy;

 tpil : <) @tpizjy;

12.  lah!;nfhhpahtpy; jiHtHp ,dg;bgUf;fk; 

fPH;f;fz;l Kiwapy; eilbgWk;

 m) rpWFkpH;bkhl;L M) jiufPH; ce;J jz;L

 ,) fpH=;F <)  FkpH;j;jz;L 
tpil : m) rpWFkpH;bkhl;L

13.  cUthf;f fUt[wh tpj;J ________ y; cs;sJ

 m)  Vh;th M) my;k!; 
,) gyndhnghuh <) `bt=;fhak;

 tpil : m) Vh;th

14.  t=;fj;jpd; mr;RWj;jy; vd fUjg;gLtJ

 m) If;fhh;dpah M) brd;bly;yh  
,) ypy;ypak; <) Kuhah

 tpil : m) If;fhh;dpah

15.  mghaj;jpw;F cl;gLj;jg;gl;l jhtu=;fs; 

________ Kiwapy; bgUf;fkila[k;

 m) nghj;Jfs; M) xl;Ljy;  
,) Ez;bgUf;fk; <) gjpak; nghLjy;

 tpil : ,) Ez; bgUf;fk;

16.  nehaw;w jhtu=;fis ____ @yk; bgUf;fyhk;

 m) Mf;Fj;jpR tsh;g;g[ M) xl;Ljy;  
,) Ez;bgUf;fk; <) gjpak; nghLjy;

 tpil : m) Mf;Fj;jpR tsh;g;g[

17.  ,UntW kfue;jr;nru;f;ifa[ila jiunky;/ 

jiufPH; kyh;fisf; bfhz;lit 

 m) !;f;nuhg;g[nyhpah M) fhj;juhe;j!;

 ,) fhkpypdh <) fpspnuhbld;ouhd;

tpil : ,) fhkpypdh

18.  Mf;rhyp!; jhtuj;jpy; ________ tif kfue;jr; 

nrh;f;if eilbgWk;

 m) @oa kyh; M) xj;j Kjph;t[ 
 ,) KGikaw;w ,Ufhy Kjph;t[ 

 <) nfa;l;ondhnfkp  tpil : m) @oa kyh;

19.  khy!py;________nghj;Jfs; cs;sd

 m) nth;;  M) jz;L  
,) ,iy  <) kyh; tpil : m) nth;
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20.  ghypnfhndrpapy;________R{y; cs;sJ
 m) neh;   M) jiyfPH;  

,) fpilkl;l  <) fk;ignyhl;uhg!; 
 tpil : m) neh;

21.  oiulhf;!; jhtu fUepiyfspy; ,y;yh 
totk;

 m) cUz;il M) ,jak;

 ,) lhh;gpnlh <) fdrJu

 tpil : <) fdrJu

22.  if$Pypah Mg;hpf;fhdhtpy; ________ @yk; 
kfue;jr;nrh;f;if eilbgWk;

 m) btsthy; M) ej;ij

 ,) g{r;rp  <) tpy=;F

 tpil : m) btsthy;

23.  knahnrho!; jhtuj;jpd; kfue;jj;Jfspd; 
mst[ ________ikf;nuhkPl;lh;

 m) 10  M) 100

 ,) 200  <) 300 tpil : m) 10

24.  nth;tHpahf jiHtHp ,dg;bgUf;fk; bra;ahjit 
 m) Kiuah  M) lhy;bgh;$pah

 ,) kpy;yp=;nlhdpah <) !;odpbgf;!;

 tpil : <) !;odpbgf;!;

III. rhpahd Tw;iwf; fz;lwpf.

1.   m) nful; g[y; myh;$p cz;lhf;Fk; 
 M) njdP kfue;jk; xU braw;ifg; bghUs;

 ,) kfue;jtpay; njd; gw;wpa gog;ghFk;

 <)  g{e;njd; kfue;jtpay; kyh;fisg; gw;wpa gog;g[

 tpil : m) nful; g[y; myh;$p cz;lhf;Fk;

2.  m) brk;gUj;jp nth; btl;Lf;F xU cjhuzk; MFk;. 
 M) rpy;yh vd;gJ ghiw kz;zpy; tsUk; FkpH; 

nghd;w jhtukhFk;.

 ,) brhyhdk; oa{gnuhrk; vd;gJ nrhsj;jpd; 

cjhuzk;.

 <) rpy fpH=;F tot khw;wpl nth;fs; 

Inghkpahtpy; czit nrkpj;J itf;fpd;wd.

tpil : <) rpy fpH=;F tot khw;wpl nth;fs; 
Inghkpahtpy; czit nrkpj;J itf;fpd;wd

IV. jtwhd Tw;iwf; fz;lwpf.

1.   m)     CLUt[k; lgPl;lk; bghpgpsh!;nkhoa tif

 M)  mkPgh tif lgPl;lk; Mz; kyl;Lj; 

jd;ika[ld; bjhlh;g[ilaJ

 ,)  ,il mLf;fpd; FWfpa thH;jd;ik 

(Ephemeral) bfhz;lJ

 <) vgpjPypak; ePh; cwp+;Rk; jd;ik bfhz;lJ

tpil : <) vgpjPypak; ePh; cwp+;Rk; jd;ik 

bfhz;lJ

2.  m) kfue;jr; nrh;f;if fhw;wpd; @yk; eilbgWk;.

 M) kfue;jr; nrh;f;if ePhpd; @yk; eilbgWk;.

 ,) ePh;nky; kfue;jr; nrh;f;if vd;gJ ePh; kfue;jr; 

nrh;f;if.

 <) kfue;j jhdpa=;fshy; kpjf;f Koa[k;.

tpil : m) kfue;jr; nrh;f;if fhw;wpd; @yk; 

eilbgWk;

V. Tw;W kw;Wk; fhuzk;

m) Tw;W kw;Wk; fhuzk; rhp/ fhuzk; Tw;wpw;F 

rhpahd tpsf;fk;

M) Tw;W rhp/ fhuzk; jtW

,) Tw;W kw;Wk; fhuzk; ,uz;Lnk jtW

<) Tw;W kw;Wk; fhuzk; rhp fhuzk; Tw;wpw;F 

jtwhd tpsf;fk;

1.  Tw;W :  nghypd;fpl; cUthf;fj;jpw;F lgPl;lk; 

g=;fspf;fpwJ/

 fhuzk; :  ,J fnuhl;odha;L my;yJ 

g;nsnthdha;l; My; MdJ/

tpil : m) Tw;W kw;Wk; fhuzk; rhp/ fhuzk; 

Tw;wpw;F rhpahd tpsf;fk;

2.  Tw;W :  xU bgw;nwhh; jhtuk; kl;Lnk 

,aw;if jiHtHp bgUf;fj;jpw;F 

njitg;gLfpwJ/

 fhuzk; :  cw;gj;jp bra;ag;gLk; g[jpa jdpg;gl;l 

jhtu=;fs; kugQ hPjpahf xnu 

khjphpahdit my;y/

tpil : M) Tw;W rhp fhuzk; jtW

VI. rhpahd ,iziaf; fz;lwpf.

1.   m) kl;lepyj;jz;L ? $p+;$pbgh; 
M) jiuaof;fpH=;F ? brhyhdk;

 ,) fpH=;F – ypy;ypak;   
<) FkpH;j;jz;L ? brd;bly;yh

tpil : m) kl;lepyjz;L; – $p+;$pbgh;

2.   m) ePh;nky; kfue;jr;nrh;f;if ? vnyhoah 
M) gwit kfue;jr;nrh;f;if ? byk;dh

 ,) g{r;rp kfue;jr;nrh;f;if ? thyp!;nehpah  
<) ePh; kfue;jr;nrh;f;if ? if$Pypah

tpil : m) ePh;nky; kfue;jr; nrh;f;if ? vnyhoah

VII. jtwhd ,iziaf; fz;lwpf.

1.   m) XLjz;L ? brd;bly;yh

 M) jiufPH; ce;J jz;L ? fpiurhd;jpkk;

 ,) nth; tpLk; XL jz;L ? gpunfhpah

 <) ePh; XL jz;L ? gpiunahgpy;yk;

tpil : <) ePh; XL jz;L ? gpiunahgpy;yk;
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2.  m) ngrpg[nshuh ? jd; kyl;Lj;jd;ik  
M) Fnshhpnahrh ? ghYWg;g[ jdpg;gLj;Jjy;

 ,) fUk;g[ ? fhw;W kfue;jr; nrh;f;if  
<) mh;ofh ? ePh; kfue;jr; nrh;f;if 

 tpil : <) mh;ofh ? ePh; kfue;jr; nrh;f;if

3.  m) fl;lha X=;Faphp thH;f;if ? oiulhf;!; 
M) g{e;njd; bfhs;isah; ? mkhh;nlhghy!;

 ,) nghypg; g[zh;r;rp ? Xgpu!;    
<) mj;jp kfue;jr; nrh;f;if ? Fstp  

tpil : m) fl;lha X=;Faphp thH;f;if ? oiulhf;!;

VIII. ,uz;L kjpg;bgz; tpdhf;fs;

1. jpR tsh;g;g[ vd;why; vd;d> 

  jFe;j fl;Lg;gLj;jg;gl;l R{Hypy;/ jhtuj; jpRf;fis 

jdpg;gl;l tsh;g;g[ Clfj;jpy; tsh;f;Fk; Kiw jpR 

tsh;g;g[ (Tissue culture) vdg;gLk;.

2.  ghypdg; bgUf;fj;jpy; nfkPl;Lfspd; 3 tif 

,izt[ Kiwfs; vit> 

➢ xj;j nfkPl;Lfspd; ,izt[/ 

➢ rkkw;w nfkPl;Lfspd; ,izt[/

➢ Kl;ilf; fUt[Wjy;.  

3. Ez; tpj;JUthf;fk;; vd;why; vd;d>

  ,Ukoa Ez;tpj;J jha; bry; Fd;wy; 

gFg;gile;J xU koa Ez; tpj;Jf;fs; cUthFk; 

goepiyfSf;F/ Ez; tpj;JUthf;fk; vd;W bgah;. 

4. mkPgh tif lgPl;lk; vd;why; vd;d>

➢   @d;whtJ tif. 

➢  bry;Rth; ,Hf;fg;glhky; kfue;j miwapDs; 

bry;fs; CLUt[fpd;wd. 

➢   Mz; kyl;Lj; jd;ika[ld; bjhlh;g[ilaJ.

➢   bghpgpsh!;nkhoa tif lgPl;lj;Jld; FHg;gf; 

TLk;. 

5. a[gp&; cly=;fs; vd;why; vd;d>

  a[gp&; clyj;jpd; @yk;/ !;nghnuhnghnyhdpd; 

cw;gj;jpf;F lgPl;lk;  cjt[fpwJ. ,t;thwhf kfue;jr; 

Rth; cUthf;fj;jpy; Kf;fpa g=;fhw;WfpwJ. 

6. vf;ird;/ ,d;ild; ntWgLj;Jf> 

vf;ird; ,d;ild;

1    ,J 

kfue;jj;Jfspd; 

btspg;g[w mLf;F

,J kfue;jJfspd; 

cl;g[w mLf;F

2    joj;jJ bky;ypaJ

3    rPuw;w jog;g[ rPuhd jog;g[

4   bry;Ynyh!;/ 

!;nghnuhbghypdpd;/ 

nghyd;fpl; 

bfhz;lJ

bgf;od;/  

b\kpbry;Ynyh!;/ 

bry;Ynyh!;/ 

fhnyh!;/ g[uj=;fs; 

bfhz;lJ

7. vf;ird; g[wg;gug;gpd; my=;fhug; gh=;Ffs; 

ahit>

  vf;irdpd; g[wg;gug;g[ jototk;/ rpW FHpa[ld;/ 

fuiz bfhz;L/ rpWg[s;spa[ld; fhzg;gLk;. ,it 

jhtu=;fis milahsk; fz;L/ tifg;gLj;j 

gad;gLk;. 

8. kfue;jtpaypd; gad;fs; ahit> 

➢ ,J gy;ntW kfue;jj; Jfs;fs; mikg;g[/ gz;g[ 

gw;wp mwpaKofpwJ.

➢ epyf;fhp/ vz;bza; g[y=;fspd; gutyhff; 

fz;lwpa cjt[k;. 

➢ xU gFjpapd; jhtuf; Tl;lj;ijg; gpujpgypf;Fk;. gy 

E}W Mz;LfSf;F Kd; thH;e;j mupjhd jhtu 

,d=;fisg; gw;wp mwpa ,aYk;.

9.  kfue;jj;Jfs;fis jhtu nkk;ghl;L 

bray;jpl;l=;fSf;fhf vt;thW nrkpf;fyhk;>

➢  ePz;l fhyk;/ caph;g;g[j;jd;ika[ld;/ kfue;jj; 

Jfis/ jput iel;u$dpd; (–196OC) ghJfhf;fyhk;.

➢ ,J ciwFsph;g; ghJfhg;g[ vdg;gLk;. 

10. nful; fpuh!; gw;wp tpsf;Ff>
➢ ghh;jPdpak; \p!;onuhnghu!;/ nful; fpuh!; 

vdg;gLk;.

➢ btg;g kz;ly mbkhpf;fhitg; gpwg;gplkhff; 

bfhz;lJ.

➢ nfhJikj; jhdpaj;Jld;/ fyg;glkhf 

,e;jpaht[f;F te;jJ.

➢ ,jd; kfue;jj;Jfs; xt;thik nehia 

Vw;gLj;Jk;. 

11.  i\g;ngh!;nl!;/ vg;gp!;nl!; ntWgLj;Jf>

i\g;ngh!;nl!; vg;gp!;nl!;

,J R{ypd; mog;gFjpapy;/ 

ryhrht[f;Fk;/ 

fUg;igf;Fk; ,ilna 

cs;s bry;bjhFg;g[

,J R{y;Jisf;Fk;/ 

fUg;igf;Fk; ,ilna 

cs;s joj;j RtUila 

bry;fs;

12. Kd;tpj;J (Archesporium) vd;why; vd;d>

  R{y; tsh;r;rpaila[k;nghJ/ R{y;jpRtpd; 

g[wj;njhyoj;njhy; fPnH cs;s xU R{y; jpR 

bry;/ bghpajhfp Kd;tpj;jhfr; bray;gLk;/ gpw 

jhtu=;fspy; ,J gFg;gila[k;.  
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13.  jhtu=;fSf;Fk;/ tpy=;fpd=;fSf;Fk; 

,ilna xU Tl;Lg;ghpzhkk; cs;sJ 

(Coevolution) tpsf;Ff>

➢  bgUk;ghyhd jhtu=;fspy;/ kfue;jr;nrh;f;if 

Fwpg;gpl;l tpy=;fpd rpw;wpd=;fs; @yk; eilbgWk;.

➢  kfue;jr;nrh;f;iff;F Vw;wthW kyh;fs; khWghL 

mile;Js;sd.  

14. jpwe;j kyh; kfue;jr; nrh;f;if (Chasmogamy) 
vd;why; vd;d>

➢   gy @Ltpijj; jhtu=;fspy;/ kyh; kyh;e;J 

Kjph;e;j kfue;jg;igfisa[k;/ R{yf Koiaa[k; 

kfue;jr; nrh;f;iff;fhf btspf;fhl;Lfpd;wd.

➢  ,j;jifa kyh;fs; jpwe;j kyh;fs; 

(Chasmogamous) ,e;epfH;r;rp jpwe;j kyh; 

kfue;jr; nrh;f;if (Chasmogamy) vdg;gLk;.  

➢  v.fh. fhkpypdh/ tnahyh.

15.  @otpijj;jhtu/ jpwe;j tpijj; jhtu 
kfue;jr; nrh;f;iffis ntWgLj;Jf

jpwe;j tpijj; jhtu 

kfue;jr; nrh;f;if

@Ltpijj; jhtu 

kfue;jr; nrh;f;if

1 neuo epfH;t[ kiwKf epfH;t[

2  kfue;jj; Jfs;fs; 

jpwe;j epiyapy; cs;s 

R{y;fis neuoahfr; 

brd;wilfpd;wd. 

v.fh. $pk;ndh!;bgu;k;.

kfue;jj; Jfs;fs; 

R{yf myfpd; R{yf 

Koapy; goa[k;.  

v.fh. $pk;ndh!;bgu;k;.

16. @oa kyh; kfue;jr; nrh;f;if vd;why; vd;d>

➢  rpy jhtu=;fspy; kfue;jnrh;f;iff;F kyh; 

jpwf;fhkYk;/ mtw;wpd; ,d cWg;g[fs; 

btspg;ghlilahkYk; ,Uf;fpd;wd. 

➢ ,k;kyh;fs; @oa kyh;fs;. 

➢ ,e;epfH;r;rp @oa kyh; kfue;jr; nrh;f;if 

(Cleistogamy) vdg;gLk;. 

17.  jd;kfue;jr;nrh;f;if kw;Wk; may; ? kfue;jr; 
nrh;f;if ntWgLj;Jf.

jd; kfue;jr;nrh;f;if may; kfue;jr;nrh;f;if

xU kyhpy; cs;s 

kfue;jj;Jfs;fs; 

mnj kyhpy; cs;s 

Nyf Koia 

brd;wila[k; epfH;t[ 

jd; ? kfue;jr;nrh;f;if 

vdg;gLk;.

xU kyhpy; cs;;s 

kfue;jj;Jfs; ntbwhU 

kyhpy; cs;s Nyf 

Koiar; brd;wila[k; 

epfH;t[ may; kfue;jr; 

nrh;f;if vdg;gLk;.

18.   kyhf;nfhBgpy;yp (Malacophily) vd;why; 

vd;d> 

 ,iy ml;ilfs; (Slugs) ej;ijfs; (Snails)                   
@yk; eilbgWk; kfue;jr; nrh;f;if

 (v.fh) Vnurp FLk;gj;jhtuk;/ ePh; ej;ijfspd;  

@yk;  eilbgWk; kfue;jr;nru;f;if. v.fh.

byk;dh

19.  kph;kpf;nfhgpy;yp (Myrmecophily) vd;why; 

vd;d> 

 vWk;g[fs; @yk; eilbgWk; kfue;jr; nrh;f;if 

kph;kpf;nfhgpy;yp vdg;gLk;.

20. nfg;gpshf; (cap block) vd;why; vd;d>

 kfue;jf; FHhia Ez;nzhf;fpahy; ghh;f;Fk; 

nghJ/ Edpg;gFjp. miutl;l totpy;/ xsp 

CLUt[k; gFjpahf cs;sJ. ,g;gFjp nfg; gpshf; 

(cap block) vdg;gLk;. ,J kiwe;jhy; kfue;jf; 

FHhapd; tsh;r;rp epd;W tpLk;. 

21.  r!;bgd;!u; vd;why; vd;d>

➢   fU tsu;r;rpapd; nghJ mo bry;ypYs;s ,uz;L 

bry;fs; gyKiw FWf;Fthf;F gFg;gile;J 

MW Kjy; gj;J bry;fSila r!;bgd;!u;fis 

cUthf;FfpwJ.

➢   fUtpd; ,e;j mikg;g[ r!;bgd;!u; vdg;gLfpwJ.

➢  ,J fU nfhs totkilfpwJ.

➢   r!;bgd;!u; fUit fUt{z; jpRtpDs; 

Ce;Jtjw;F cjt[fpwJ.

22. nfy!; tiuaW.

 jpR tsu;g;gpd; @yk; bgwg;gLk; ntWghL 

milahj bry;fspd; jpus; nfy!; MFk;.

23.  mg;nghkpf;!p!; vd;why; vd;d>

➢   mg;nghkpf;!p!; vd;gJ ,J tHf;fkhf eil 

bgWk; ghy; ,dg;bgUf;f Kiwf;F gjpyhf 

eilbgWk; xU tpj ,dg;bgUf;fk; MFk;.

➢   ,jpy; Fd;wy; gFg;g[k; nfkPl;Lfspd; ,izt[k; 

eilbgWtjpy;iy.

➢  ,J tptrhapfSf;F bgupJk; gad;gLfpwJ.

24.  !;Fbly;yk; vd;why; vd;d>

➢  ftr totpy; tpijapiy fhzg;gLfpwJ. ,jw;F 

!;Fbly;yk; vd;W bgau;. ,J fU mr;rpd; 

gf;fthl;il nehf;fp mike;Js;sJ.

➢  xU tpijapiyiaf; bfhz;l bey; tpij 

nfupahg;rp!; vd;W miHf;fg;gLk;.

25. Mk;gpl;nuhg!; vd;gJ ahJ>

1. Mk;gpl;nuhg!; vd;gJ Nypd; xU tif MFk;.

2.  ,t;tif Ny; Vwj;jhH jiyfPH; Nypw;Fk;/ 

fpilkl;l Nypw;Fk; ,ilg;gl;ljhFk;.
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3.  ,=;F Ny;jpRt[k;/ fUg;iga[k; Fjpiu yhlk; 

nghd;W tise;jpUf;Fk;.

4.  Ny;Jis/ Ny;fhk;g[/ ryhrh Mfpa @d;Wk; 

mUfhikapy; mike;jpUf;Fk;.

 v.fh. xU rpy myp!;kl;nlrp FLk;gj; jhtu=;fs;.

26. bgUtpj;jfk; vd;why; vd;d>
 xd;W my;yJ ,uz;L NYiwfshy; ghJfhg;ghf 

NHg;gl;l Ny; bgUtpj;jfk; vd;W mwpag;gLfpwJ.

27. VnjDk; ,uz;L caphpyp Kfth;fis TWf.
1.. fhw;W kfue;jr; nrh;f;if my;yJ  fhw;wpd; @yk; 

kfue;jr; nrh;f;if (Anemophily)
2.. ePh; kfue;jr; nrh;f;if (Hydrophily) my;yJ ePhpd; 

@yk; kfue;jr; nrh;f;if

28.  ePh; nky; kfue;jr;nrh;f;if kw;Wk; ePUs; 
kfue;jr;nrh;f;if ntWgLj;Jf.

ePh; nky; 
kfue;jr;nrh;f;if

ePUs; 
kfue;jr;nrh;f;if

1 kfue;jr; 

nrh;f;ifahdJ 

ePh;g;gug;gpw;F 

nky; gFjpapy; 

eilbgWfpwJ.

,J ePUf;Fs; 

eilbgWk; kfue;jr; 

nrh;f;if MFk;.

2 v/fh : thyp!;nehpah 

!;iguhyp!;/ 

vnyhoah.

v.fh : b$h!;ouh/ 

kiudh/ 

brul;nlhBgpy;yk;

29.  ciwa[ila FkpH;j;jz;L glj;ij tiue;J 
ghf=;fisf; Fwpf;ft[k;.

ê¬îŠðŸÁ¬ìò
ªêF™ Þ¬ô
«è£íªñ£†´
°ÁAò î‡´
«õŸPì«õ˜èœ

IX.  @d;W kjpg;bgz; tpdhf;fs;

1. kfue;j ehl;fshl;oapd; Kf;fpaj;Jtk; ahJ> 
➢  ntWgl;l gUt=;fspy; jhtu=;fs; cw;gj;jp 

bra;a[k; kfue;jj;ijf; Fwpf;fpwJ. 

➢  kfue;jj;Jfs; <is neha; @r;RHw;rp/ Jk;ky;/ 

fha;r;ry;/ xt;thik/ @r;RHw;rp njhd;wf; 

fhuzkhFk;. xt;thik cs;sth;fSf;Fg; 

,e;jg;g[hpjy; gadspf;Fk;.

2. tpijj;Jis @o gw;wpf; TW> 
➢ Ny;Jisiar; Rw;wp/ btspR{yf ciw bry;fs; 

rijg;gw;Wld; cs;sd. 

➢ ,J tpijj;Jis @o vdg;gLk;. (v.fh) hprpd!; 

fk;a{dp!;

3. bghp!;bgh;k; (Perisperm) vd;gJ vd;d>
➢  tpijfspy; v+;rpa[s;s R{y;jpR bghp!;bgh;k; 

vdg;gLk;. 

➢  (v.fh) kpsF/ gPl;Ul; kw;w R{y;jpRf;fs; 

tsh;fUtpdhy; cwp+;rg;gLk;.

4. tpij xl;Lj;jhs; vd;gJ ahJ> (Aril)
➢ R{yff; fhk;g[ (Funiculus)/ rijg;gw;Wld; tz;z 

kakhd tpij xl;Lj;jhshfpwJ. 

➢  (v.fh) kphp!;ofh/ gpj;jrpnyhgpak;.

5.  fUt{zw;w tpijfs;/ fUt{z; tpijfs; 
ntWgLj;Jf.

fUt{z; tpijfs;
 (my;g[kpDila 

tpijfs;)

fUt{zw;w tpijfs; 
(my;g[kpdw;w 

tpijfs;)

fUt{z; jpR tpij 

Kisj;jypd; nghJ/ 

fUt[f;F cztspf;fpwJ. 

(v.fh) bey;/ bjd;id. 

Mkzf;F

fUt{z; jpR ,y;yhj 

tpijfs; (v.fh) gl;lhzp/ 

epyf;fliy/ gPd;!;.

6.  mypnuh!; jpR (Aleurone Tissue) Fwpg;g[ tiuf> 

  ➢  rpwg;gile;j bry;fshy; MdJ.

➢  xd;W my;yJ rpy mLf;Ffshy; MdJ. 

➢  jhdpa=;fspy;/ fUt{z; jpRitr; NH;e;Js;sJ.

➢   ,jd; bry;fspy; mypnuhd; Jfs;fs; cs;sd. 

,tw;wpy; !;gPnuhnrhk;fs; cs;sd. 

➢   tpij Kisf;Fk; nghJ/ ,r;bry;fs; 

miknk!;fs;/ g[nuhl;ona!; nghd;w ePuhw;gFg;g[ 

behjpfisr; Ruf;Fk;. ,e;behjp fUt{z; jpR 

nrkpg;g[ czitr; brhpf;Fk;.

7. njdP kfue;jk;  (Bee Pollen) gw;wpf; TW> 

➢  ,J xU ,aw;ifg;bghUs;.

➢   ,jpy; g[ujk;/ fhh;nghi\onul;/ jhJg;bghUl;fs;/ 

itl;lkpd;fs; cs;sd. 

➢  TLjy; Cl;lg;bghUshfpwJ.

➢  khj;jpiu/ ghFePuhf tpw;fg;gLk;

➢   jlfs tPuh;/ ge;jaf; Fjpiufs; bray;ghl;il 

mjpfhpf;Fk;.

➢  jPf;fhag; g[z;iz Mw;Wk;. 

8. g{e;njd; bfhs;isaiug; gw;wpf; TW>

➢ mnkhh;nghngy!; kyh;. 

➢ kyh;g;bghUl;fis btFkjpahfj; jUfpd;wd. 

➢ Kl;ilapl ghJfhg;ghd ,lj;ij jUfpd;wd. 

➢  gy caphpd=;fs; kfue;jj; Jfs;fisa[k;/ 

g{e;njida[k; cz;L/ kfue;jr; nrh;f;iff;F 

cjthJ.

➢ ,it g{e;njd; bfhs;isah; Mth;. 
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9. kfue;jr; nrh;f;if. fUt[WjYf;F Kjd;ik 
Kf;fpaj;JtkhdJ ? tpthp> 

➢  fUt[w;why; jhd; gHk;/ tpij cUthFk;. 

➢   kfue;jr; nrh;f;ifahy; Mz;/ bgz; ,dr; bry;fs; 

xU=;fpizf;fg;gLk;. 

➢  may; kfue;jr; nrh;f;if kugQ khWghLfis 

fye;J cz;lhf;Fk;. ,jdhy; R{H;epiyf;nfw;w 

jftikg;g[ cUthFk;. g[jpa rpw;wpd=;fs; 

cUthFk;. 

10. may; kfue;jr; nrh;f;ifapd; jPikfisg; 
gl;oaypLf>

  ➢   g[wKfth;fs; njitg;gLtjhy;/ eilbgWtJ 

epr;raky;y. 

➢   Kfth;fis <h;f;f/ jhtu=;fs; jftikg;g[f; 

bfhz;Ls;sJ. gy neu=;fs; FHpepiy rhjfkhf 

,y;yhjnghJ may; kfue;jr; nrh;f;if eilbgw 

,ayhJ

11. fUt{z; jpRtpd; gzpfs; TW>

  ➢  tsh;fUt[f;F czthfpwJ.

➢   @Ltpijj; jhtu=;fspy;/ fUt{z; jpR cUthd 

gpd;. fU Kl;il gFg;gila[k;.

➢   fUt{z; jpR/ fUtpd; Jy;ypa tsh;r;rpia 

xG=;Fg;gLj;Jk; gzpiaa[k; bra;fpwJ

12. xj;jKjpu;t[ kw;Wk; ,Ufhy Kjpu;t[ ntWgLj;Jf.

xj;jKjpu;t[ ,Ufhy Kjpu;t[

1 xU kyupy; 

kfue;jj;jhSk;/ Nyf 

Ko ,uz;Lk; xnu 

rkaj;jpy; Kjpu;r;rp 

ailfpwJ.

xU kyupy; 

kfue;jj;jhSk;/ Nyf 

Koa[k; btt;ntW 

fhy=;fspy; Kjpu;r;rp 

milfpwJ.

2 jd; kfue;jr;nru;f;if 

eilbgw rhjfkhd 

NH;epiyia 

cUthf;FfpwJ.

may; kfue;jr; 

nru;f;if eilbgw 

rhjfkhd NH;epiyia 

cUthf;FfpwJ.

3 v.fh. kpuhgyp!; $yhgh 
kw;Wk; nfj;juhe;j!; 
nuh!pa!;.

v.fh. \Pypahe;j!;/ 
fpspnuhbld;uk;.

13. xU ghy; kyh;j; jhtu=;fs; kw;Wk; Mz;/ 

bgz; kyh;j; jhtu=;fs; ntWgLj;Jf.

xU ghy; kyh;j; 
jhtu=;fs;

Mz; / bgz; kyh;j; 
jhtu=;fs;

1 (Dioecious) Mz; 
kw;Wk; bgz; 
kyh;fs; btt;ntW 
jhtu=;fspy; 
fhzg;gLk;.

(Monoecious) Mz; 
kw;Wk; bgz; kyh;fs; xnu 
jhtuj;jpy; fhzg;gLjy;.

2 vLj;Jf;fhl;Lfs; 

: bghuhr!;/ 

nfhpf;fh/ nghpr;ir/ 

kuk;

vLj;Jf;fhl;L : bjd;id/ 

ghfw;fha;/ Mkzf;F/ 

nrhsk; nghd;w 

jhtu=;fspy; jd;kfue;jr; 

nrh;f;if jLf;fg;gLfpwJ/

3 ,=;F jd; 

kfue;jr;nrh;f;if 

kw;Wk; 

nfa;l;ondhnfkp 

Mfpa ,uz;Lnk 

jLf;fg;gLfpd;wd.

Mdhy; mtw;wpy; 

nfa;l;ondhnfkp 

eilbgWfpwJ.

14. jd; kyl;Lj;jd;ik gw;wpr; rpWFwpg;g[ tiuf. 

➢  rpy jhtu=;fspy; xU kyhpd; kfue;jj;Jfs; mnj 

kyhpd; NyfKoia mile;jhy; mjdhy; Kisf;f 

,ayhJ my;yJ Kisg;gJ jLf;fg;gLfpwJ.

➢  vLj;Jf;fhl;Lfs; : mg[l;oyhd;/ ngrpBg[nshuh

➢  ,J kugQrhh; bray;ghlhFk;.

15. jhtu ,dg;bgUf;fj;jpw;F cila ghuk;ghpa 

Kiwfspd; Fiwfs; vGJf.

 ghuk;ghpa Kiwfspd; Fiwfs; (Disadvantage 
of conventional methods) 

➢  itu!; bjhw;W bfhz;l bgw;nwhh; jhtu=;fis 

,k;Kiwfspy; gad;gLj;Jk; nghJ itu!; bjhw;Wf; 

bfhz;l g[jpa jhtu=;fs; cUthf;fg;gLfpd;wd.

➢  jiHtHpg; bgUf;fj;jpw;fhf gad;gLj;jg;gLk; 

jiH cWg;g[fs; (mikg;g[fs;) gUj;jjd;ik 

bfhz;Ls;sjhy; mitfis nrkpj;J itg;gJk;/ 

ifahs;tJk; fodk;.

16. gy;fUepiy glj;ij tiue;J ghf=;fisf; 

Fwpf;ft[k;.

fUKl;il tHpf;
fU

fUt{z;jpR

vjph;otHpf;fU

 epiy ? fUtHp kw;Wk; vjpuo brt;tHp fUitf; 

fhz;gpf;Fk; my;k!; fpshguhtpd; fUg;ig
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17. ,ay;g[ jiHtHp ,dg;bgUf;fj;jpd; 

ed;ikfs; ahit> (Advantages of natural 
vegetative reproduction)

➢  ,dg;bgUf;fj;jpw;F xU bgw;nwhh; kl;Lk; 

nghJkhdJ.

➢  njhd;wpa g[jpa jhtuk; xj;j kugQ 

jd;ika[ilait.

➢  rpy jhtu=;fspy; ,J vspjpy; gut[jYf;F 

cjt[fpwJ. vLj;Jf;fhl;L : !;igdpBbgf;!;

➢  njhl;lf;fiy ty;Yeh;fSk;/ tptrhapfSk; 

,ay;ghd jiHtHp ,dg;bgUf;fk; bra;a 

cjt[k; ,e;j cWg;g[fis gapwhf;fj;jpw;F 

gad;gLj;Jfpd;wdh; kw;Wk; bghpa 

mstpy; jhtu=;fis mWtil bra;at[k; 

gad;gLj;Jfpd;wdh;.

X. Ie;J kjpg;bgz; tpdhf;fs;

1.   xU tpijapiy (xiurh) jhtu tpijapd; 
mikg;ig tpthp> 

➢  xU tpijapiy bfhz;l bey; tpij nfhpahg;rp!; 

vdg;gLk;. 

➢ tpij gGg;g[ epw ckpahy; @lg;gl;oUf;Fk;. 

➢  gGg;g[ epw tpija[iw/ tpijia beUf;fkhf 

xl;oa[s;sJ. 

➢  nrkpg;g[j; jpRthd fUt{z; jpR bgUk; gFjpapy; 

cs;sJ. 

➢  fUt{z; jpR nkyLf;fpdhy; (Epithelium)                       
fUtpdpd;W jdpikg;gl;Ls;sJ. 

➢  tpijapiy ftr totpy; cs;sJ. ,J 

!;Fl;bly;yk; vdg;gLk;. 

➢ !;Fl;bly;yk; fU/ mr;rpd; gf;fthl;oy; cs;sJ. 

➢  xU Fl;ilahd mr;rpy; Kisnth;/ Kisf;FUj;J 

cs;sJ. 

➢  Kisf;FUj;J/ Kisf;FUj;J ciwahy; 

(coleoptile) R{Hg;gl;Ls;sJ. Kisnth; Kis 

nth; ciwahy; (coleorhizae) R{Hg;gl;Ls;sJ. 

➢  !;Fl;bly;yk;/ czit fUt{z; jpRtpy; ,Ue;J 

cwp+;rp/ fUtpw;F mspf;Fk;. 

2.  knf!;tup TWk; ,dg;bgUf;fj;jpd; tiffs; 

ahit> 

➢ knf!;thp (1950) fUt[wh ,dg;bgUf;fj;ij 

,uz;L tiffshf tifg;gLj;jpa[s;shh;.

➢ mit 

 1. kPs;tif fUt[wh ,dg;bgUf;fk; kw;Wk;

 2. kPshtif fUt[wh ,dg;bgUf;fk;

      kPs;tif fUt[wh ,dg;bgUf;fk; 

      (Recurrent opomixis) 
➢ jiHtHp ,dg;bgUf;fj;ija[k; ghypiztpy;yh 

tpijj;jd;ikiaa[k; (agamospermy) 
cs;slf;fpaJ. 

      kPsh tif fUt[wh ,dg;bgUf;fk;  

      (Non Recurrent opomixis) 
➢ Fd;wy; gFg;gpw;Fg; gpd; xUkoa fUg;ig ,J 

cUthf;fg;gl;L/ fUt[Wjy; eilbgwhky; fUthf 

khWk; epfH;thFk;.

kPs;tif fUt[wh ,dg;bgUf;fj;jpd; cUnfhL fPnH 

bfhLf;fg;gl;Ls;sJ.

jiHtHp ,dg;bgUf;fk; :

➢ jhtu=;fs; tpij jtpu kw;w ghf=;fs; @yk; 

bgUf;fkiljy; jiHtHp ,dg;bgUf;fk; 

vdg;gLk;.

kPs; tif fUt[wh 

,dg;bgUf;fk;

jiHtHp

,dg;bgUf;fk;

ghypiztpy;yh

tpijj;jd;ik

ntw;wpl fUepiy

,Ukoa tpj;jhf;fk;

fUt[wh tpj;J

FkpH;bkhl;Lfs; ? gpul;onyhpah ,k;gPhpahyp!; ;
FkpH;jz;Lfs; ? my;ypak; ; XL jz;L ? bkd;jh

mh;btd;rp!; (g[jpdh)/  

jiufPH; ce;J jz;L ? fpiurhe;jpkk; (rhke;jp)

ghypiztpy;yh tpijj;jd;ik 

    ,J Fd;wy; gFg;g[ kw;Wk; nfkPl;Lfspd; 

,iztpd;wp cUthFk; fUf;fs; MFk;. 

ntw;wplf; fUepiy (Adventive Embryony) 
➢ ,Ukoa tpj;jfj;jhtu bry;fshfpa 

Ny;jpRtpypUe;njh my;yJ Ny; ciwapypUe;njh 

neuoahf fU cUthdhy; mJ ntw;wpl fUepiy 

vdg;gLk;.

➢ ,J tpj;jfj; jhtu bkhl;L cUthjy; vd;Wk; 

miHf;fg;gLk;.

➢ Vbddpy; nfkPl;lf jhtu epiy KGtJkhf ,jpy; 

fhzg;gLtjpy;iy. rpl;u!;/ kh+;rpBbguh nghd;w 

jhtu=;fspy; ntw;wpl fUf;fs; fhzg;gLfpd;wd.
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cUthf;f fUt[whtpj;J (Genenative apospory) 
➢ bgUtpj;J jha; bry; neuoahf ,Ukoa 

fUg;igahf khWfpwJ. ,=;F tHf;fkhf 

eilbgWk; Fd;wy; gFg;g[ eilbgWtjpy;iy.

➢ vLj;Jf;fhl;Lfs; : a{gnlhhpak;/ Vh;th. 

fUt[whtpj;J (Apospory) 
➢ bgUtpj;J jha; bry;ypy; tHf;fkhf eilbgWk; 

Fd;wy; gFg;g[ ele;J ehd;F bgU tpj;Jf;fisj; 

jUfpwJ.

➢ gpd;dh; ,e;j ehd;F bgUtpj;JfSk; gog;goahf 

kofpd;wd.

➢ Ny;jpR bry; xd;W J}z;lg;gl;L xU ,Ukoa 

fUg;igahf khWfpwJ.

➢ ,e;j tif fUt[wh tpj;J jiHtHp ntw;wpl 
tpj;J (somatic apospory) vd;Wk; miHf;fg;gLk;. 

vLj;Jf;fhl;Lfs; : \puhrpak;/ ghh;j;jPdpak;

3.   Mz; nfkPl;lf jhtuj;jpd; tsh;r;rpia tpthp> 

➢  ,jd; @yk; bry; Ez; tpj;J. 
➢ ,J xU koakhdJ. 
➢  Ez; tpj;jpd; cl;fU gFg;gile;J/ xU jiH 

tHp cl;fUita[k;/ xU cUthf;f cl;fUita[k; 
cz;lhf;Fk;.

➢  ,uz;L bry; epiyapy; kfue;jj;Jfs;/ 
kfue;jg;igapdpd;W btspnaw;wg;gLk;. 

➢  60 rjtPjk; @Ltpijj; jhtu=;fspy;/ kfue;jj; 
Jfs; 2 bry; epiyapy; btspnaw;wg;gLk;. 

➢  rpy jhtu=;fspy; cUthf;f bry; gFg;gile;J/ 
2 Mz; nfkPl;Lfisj; njhw;Wtpf;Fk;. vdnt 3 
bry; epiyapy; kfue;jj; Jfs; btspnaWk;. 

➢  R{yf Koapy;/ kfue;jj;Jfs; <ug;giria cwp+;rp 
cg;g[jyilfpwJ. 

➢  ,d;ild; thh;Jisapd; tHp kfue;jf; FHhahf 

tsUk;.

4.  may; kfue;jr; nrh;f;iff;fhd cj;jpfis 
tpthp> 

1. xU ghy; jd;ik (<hpl gphpjy;) 

(Dicliny, Unisexuality)
   xU ghy; jd;ika[ila kyh;fs; ,Ue;jhy;/ 

may; kfue;jr; nrh;f;if kl;Lk; eilbgWk;. ,J  
2 tifg;gLk;.

i)   Mz; bgz; kyh;j;jhtu=;fs; (Monoecious)
 ➢  Mz;/ bgz; kyh;fs; xnu jhtuj;jpy; 

fhzg;gLk; (v.fh) bjd;id.  

 ➢  Mkzf;F/ nrhsj;jpy; jd; kfue;jr;nrh;f;if 

jLf;fg;gLk;. nfa;l;ondhnfkp eilbgWk;. 

ii) xU ghy; kyh;j;jhtu=;fs; (Diecious)
➢  Mz;/ bgz; kyh;fs; btt;ntW jhut=;fspy; 

fhzg;gLk; 

➢  (v.fh) nghPr;ir/ ,tw;wpy; jd; kfue;jr; nrh;f;if/ 

nfa;l;ondhnfkp ,uz;Lnk jLf;fg;gLk;. (v.fh) 

nghPr;ir/ gg;ghah 

2. Xhpl miljy; (,Ughy; jd;ik) (Monocliny 
or Bisexuality)

i)  ,U fhy Kjph;t[ (Dichogamy)
 m) Mz; Kd; Kjph;t[ (Protandry)
➢  kfue;jj; jhs;fs;/ R{yf Kof;F Kd;dh; 

Kjph;r;rpaila[k;. 

➢  (v.fh) \Pypahe;j!;
 M)  bgz; Kd; Kjph;t[ (g[nuhnlhifdp/ 

Protogyny)
➢ R{yf Ko/ kfue;jj; jhSf;F Kd;dh; KjpUk; 

➢  (v.fh) mhp!;lnyhf;fpah

ii) ghYWg;g[ jdpg;gLj;jy; (Herkogamy)
➢  kfue;jj;jhSk;/ R{yf Koa[k; kyhpy; 

mike;jpUf;Fk; tpjk; jd; kfue;jr;nrh;f;if 

elg;gijj; jLf;Fk;. 

➢  (v.fh) Fnshhpnahrh R{gh;gh.

iii) khw;W R{yfj;jz;Lj; jd;ik (Hetrostyly)
  btt;ntW kyh;fspy;/ kfue;jj; jhs;fSk;/ 

R{yfj;jz;Lk; ntWgl;l ePsj;ijg; bgw;Ws;sd. 

 m)  ,U R{yfj; jz;Lj; jd;ik (Distyly)
➢  ,U tif kyh;fs; cs;sd. ,jpy; Crp kyh; 

ePz;l R{yf jz;L/  Fl;ilahd kfue;jj;jhs;fs; 

bgw;wit. 

➢ Crpf;fz; kyh; Fl;ilahd R{yfj; jz;L/ ePz;l 

kfue;jj;jhs; bfhz;lit. 

➢  (v.fh. gpiuKyh) vdnt Crpf;fz; kyhpd; 

R{yf Koa[k;/ Crp kyhpd; kfue;jg;iga[k; xnu 

kl;lj;jpy; ,Uf;Fk;.
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 M)  @d;W R{yfj;jz;L jd;ik (Tristyly)
➢  R{yfj;jz;L/ kfue;jjhspd; ePsj;ijg; bghWj;J/ 

3 tif kyh;fs; cz;lhFk;. ,jdhy; xU tif 

kyhpd; kfue;jj; Jfs;fs;/ kw;w 2 tif kyh;fspy; 

kl;Lk; kfue;jr; nrh;f;if elj;Jk;. 

➢  (v.fh) iyj;uk;. 

 iv)  jd; kyl;Lj;jd;ik jd; xt;thj; jd;ik 
(Self Sterility, Self Incompatibility)

➢  xU kyhpd; kfue;jj;Jfs;/ mnj kyhpd; R{yf 

Koapy; Kisf;fhJ. 

➢ ,J kugQrhh; bray;ghL. 

➢  (v.fh) mg[l;oyhd;.

5. kf;fhr; nrhs kfue;jr; nrh;f;ifia tpthp> 

  ➢  xU ghy; kyh; cs;sJ. 

➢   Mz; k+;rhp nkYk;/ bgz; k+;rhp fPH; kl;lj;jpYk; 

cs;sJ. 

➢   bghpa/ vila[ila kfue;jj;Jfs; fhw;why; 

vLj;Jr; bry;y Koahjit. 

➢   fhw;why;; Mz; k+;rhp mira[k; nghJ/ 

kfue;jj;Jfs;fs; fPH; tUfpd;wd. 

➢   bgz; k+;rhp kyh;fspy; 23 br.kP ePsKs;s R{yf 

Ko cs;sJ. 

➢   ,J ,iyfisj; jhz;o ePz;Ls;sJ. fjph; 

F+;rj;jpy; ,Ue;J tpGk; kfue;jj;Jfs;fis 

r{yf Kofs; gw;wpf; bfhs;Sk;. 

6.  rhy;tpahtpy; bek;g[nfhy; ,a=;F Kiw 

kfue;jr; nrh;f;if eilbgWk; Kiwia 

tpsf;F>

  ➢   rhy;tpahtpy; njdPf;fs; @yk; kfue;jr; nrh;f;if 

eilbgWk;. 

➢  kyh; Mz; Kd; Kjph;t[ jd;ik bfhz;lJ. 

➢   my;yp tl;lk; <UjL totKilaJ. ,U kfue;j 

jhs;fs; cs;sd. 

➢   kfue;jg;igapy; nky;g[wk; tskhd kfue;j 

klYk;/ fPH;g;g[wk; tskw;w kfue;j klYk; cs;sJ.

➢   kfue;j kly;fSf;F ,ilna/ ePz;l ,izg;g[j;jpR 

cs;sJ. ,J kfue;jg;ig mire;jhl cjt[k;. 

➢   kyhpd; fPH;g;g[w cjL njdP mkUk; jskhfpwJ. 

➢   g{e;njd; cwp+;r njdP cs;ns EiHa[k; nghJ/ 

njdPapd; cly; ,izg;g[j; jpRtpy; gLfpwJ. 

➢   ,jdhy; kfue;jg;igapd; tskhd gFjp. fPHpw=;fp. 

njdP KJfpy; nkhJfpwJ. 

➢ vdnt njdPapd; clypy; kfue;jj;Jfs;fs; 

gofpwJ.

➢   njdPj; kw;bwhU kyhpy; EiHa[k; nghJ/ 

kfue;jj;Jfs;fs; mk;kyhpd; R{yf Koapy; 

tpGfpd;wd. 

➢ ,t;thwhf kfue;jr; nrh;f;if epiwtilfpwJ. 
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7.  ePh; nky; kfue;jr;nrh;f;ifia tpthp> 
(Epihydrophily)

 ,t;tif kfue;jr;nrh;f;if/ ePh;g;gug;gpd; nky; 

eilbgWk; (v.fh.) vnyhoah

 thyp!;nehpah/ !;iguhyhyp!py; kfue;jr; 

nrh;f;if. 
➢   ,J ed;dPh; @H;fp ntqd;wp tsUk; xU ghy; 

jhtuk;. 

➢   bgz; jhtu=;fs;. jdp kyh;fis/ kfue;jr; 

nrh;f;iff;F VJthf ePhpd; nkw;gug;g[ tiuf; 

bfhz;L bry;Yk;.

➢   ,jw;F ePz;l RUs; nghd;w fhk;g[ cjt[k;  .

➢   ePhpd; nkw;gug;gpy;/ bgz; kyiur; Rw;wp FHpe;j 

nfhg;ig totg; gs;sk; cUthFk;. 

➢   Mz; kyh;fs; ePh;g;gug;gpy; kpjf;Fk;. 

➢   Mz; kyh;fs;/ bgz; kyh;fisr; R{H;e;j FHpe;j 

nfhg;ig totg; gug;gpy; goe;J tpLk;. mg;nghJ 

bgz; kyhpd; R{yf Koa[ld; bjhlh;g[ bfhz;L 
kfue;jr; nrh;f;if epfH;fpwJ.

➢   kfue;jr; nrh;f;if mile;j bgz; kyhpd; 
fhk;g[ RUz;L kyh;fs;/ ePhpd; nkw;gug;gpdpd;W. 
ePUf;foapy; bfhz;Ltug;gl;L fdpfs; cUthFk;.

8.  ntWgLj;Jf: Ez;tpj;JUthf;fk; kw;Wk; bgUtpj;JUthf;fk;.

Ez;tpj;JUthf;fk; bgUtpj;JUthf;fk;

1 ,U koa (2n) Ez;tpj;J jha; bry; Fd;wy; 
gFg;gile;J xU koa (n) Ez;tpj;Jfis cUthf;Fk;.

,Ukoa (2n) bgUtpj;J jha; bry; Fd;wy; gFg;gile;J 
xU koa (n) Ez;tpj;Jf;fis cUthf;Fk;.

2 Kjy;epiy tpj;J bry;fs; neuoahfnth my;yJ 
rpy Fd;wypyh gFg;g[fSf;F cl;gl;L tpj;JUthf;f 
jpRit njhw;Wtpf;fpd;wJ.

Ny; jpRtpd; g[wj;;njhyoj; njhy; fPH; mike;Js;s xU 
Ny; jpR bry; bgupjhfp Kd;tpj;jhf bray;gLfpwJ. 
,it FWf;Fthl;oy; gFg;gile;J Kjy;epiy 
tpj;JUthf;f bry;iyj; jUfpwJ.

3 tpj;JUthf;f jpRtpd; filrp bry;fs; Ez; tpj;J 
jha; bry;yhf bray;gLfpd;wd.

Kjy;epiy tpj;JUthf;fr; bry; bgUtpj;Jj; jha; 
bry;yhf bray;gLfpwJ.

4 xt;bthU Ez;tpj;J jha; bry;Yk; Fd;wy; 
gFg;gpw;Fl;gl;L 4 xUkoa (n) Ez;tpj;Jfis 
njhw;Wtpf;fpwJ.

bgUtpj;J jha; bry; Fd;wy; gFg;gpw;Fl;gl;L 4 xU 
koa (n) bgUtpj;Jf;fis njhw;Wtpf;fpwJ

5 xt;bthU Ez;tpj;Jk; kfue;jj;Jfs;fshf 
tsu;fpd;wJ.

fUg;ig tsu;r;rpapd; vz;zpf;ifiag; bghWj;J 
xd;W/ ,uz;L my;yJ ehd;F bgUtpj;Jf;fSk; 
fUg;igahf tsu;fpwJ.

6 kfue;jj;Jfs;fs; Mz; nfkPl;lfj; jhtukhf 
bray;gLfpd;wd.

fUg;ig bgz; nfkPl;lfj; jhtukhf bray;gLfpd;wd.

jhtutpay; gphpt[ khzth;fSf;F (Long Version)
gFjp I  - g[j;jf tpdhf;fs;

Édh v© 1 Kjš 10-‰fhd Éil kâ¥ÕL gh®¡f. 

11. fUt[w;w fUg;igapy; xUkoa/,Ukoa/ Kk;koa mikg;g[fspd; rupahd tupir vJ>
m) rpdu;$pl;/ fUKl;il/ Kjy;epiy fUt{z; cl;fU

M) rpdu;$pl;/ vjpuor;bry;/ JUt cl;fUf;fs;

,) vjpuor; bry;/ rpdu;$pl;/ Kjy;epiy fUt{z; cl;fU 

<)  rpdu;$pl;/ JUt cl;fUf;fs;/ fUKl;il  

 tpil : m) rpdu;$pl;/  fUKl;il/ Kjy;epiyfUt{z; cl;fU
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12. kjpg;gPL ghu;f;f tpdh vz;. 11 

13. kjpg;gPL ghu;f;f tpdh vz;. 12 

14. kjpg;gPL ghu;f;f tpdh vz;. 13 

15. kjpg;gPL ghu;f;f tpdh vz;. 14 

16. kjpg;gPL ghu;f;f tpdh vz;. 15 

17. kjpg;gPL ghu;f;f tpdh vz;. 16 

18. bjhlu;tpspk;gw;w fUt{z;jpR 
fhzg;gLtJ L.V. khh;r;?2023

 m) nfhf;f!; M) mupf;fh

 ,) thyp!;neupah <) muhf;fp!; 

 tpil : M) mupf;fh

19. kjpg;gPL ghu;f;f vz; 17 

20. tpijj;Jis @o ,jpypUe;J njhd;Wk;
 m) Ny;fhk;g[  M) Ny;jpR

 ,) Ny;ciw  <) fUg;ig

  tpil : ,) Ny;ciw

21. kjpg;gPL ghu;f;f tpdh vz;. 18
22. kjpg;gPL ghu;f;f tpdh vz;. 19
23. kjpg;gPL ghu;f;f tpdh vz;. 20
24. kjpg;gPL ghu;f;f tpdh vz;. 21
25. kjpg;gPL ghu;f;f tpdh vz;. 22
26. kjpg;gPL ghu;f;f tpdh vz;. 23

27. lah!;nfhupah vt;thW jiHtHp 
,dg;bgUf;fk; milfpwJ >

 lah!;nfhupahtpy; jiHtHp ,dg;bgUf;fk; 

jz;od; @yk; eilbgWfpwJ.

 rpW FkpH; bkhl;Lf;fs; jz;oypUe;J 

njhd;Wfpd;wd. ,e;j rpW FkpH;bkhl;Lf;fs; 

bgw;nwhu; jhtuj;jpypUe;J gpupe;J g[jpa jdp 

jhtu=;fshf tsu;fpd;wd.

28. kjpg;gPL ghu;f;f tpdh vz;. 24
29. kjpg;gPL ghu;f;f tpdh vz;. 25 

30. mQF xl;Ljy; gw;wp rpW Fwpg;g[ tiuf.

 mQF xl;Ljy; vd;gJ jiHtHp ,dg;bgUf;f 

ghuk;gupa Kiwfspy; xd;W.

 ,k;Kiwapy; ntu;f;fl;il/ xl;Ljz;L ,uz;Lnk 

ntUd;wpa[s;sd.

 ntu;f;fl;il xU bjhl;oapy; tsu;f;fg;gLfpwJ. ,J 

xl;L jz;Lld;  beUf;fkhf bfhz;L tug;gLfpwJ.

 ,uz;Lk; xnu mst[ jog;g[ilajhf ,Uj;jy; 

mtrpak;. ,uz;oYk; xU rpwpa rPty; btl;lg;gl;L 

ePf;fg;gLfpwJ.

 ,uz;od; btl;lg;gl;l gug;g[fSf;F xd;iw 

bahd;W beUf;fkhf bfhz;L tug;gl;L fl;lg;gl;L 

xU nlg;gpdhy; Rw;wg;gLfpd;wd.

 1?4 thu=;fSf;F gpwF ntu;f;fl;ilapd; Edpa[k; 

xl;Lj; jz;od; moa[k; ePf;fg;gl;L jdpj;jdp 

bjhl;oapy; tsu;f;fg;gLfpd;wd.

31. kjpg;gPL ghu;f;f tpdh vz;. 26 

32. kjpg;gPL ghu;f;f tpdh vz;. 28

33. ghuk;gupa Kiwfspd; ed;ikfisg; 

gl;oaypLf.

 ,k;Kiwapd; @yk; xnu khjpupahd mjpf 

jhtu=;fis FWfpa fhyj;jpy; cUthf;f Koa[k;.

 tpij cUthf;fhj (m) kpff; Fiwthf tpij 

cUthf;Fk; (m) tPupakw;w tpij cUthf;Fk;

 jhtu=;fis ,k;Kiwapy; FWfpa  fhyj;jpy; 

mjpf jhtu=;fis cUthf;f ,aYk;.

 jiHtHp ,dg;bgUf;fk; @yk; mjpf bghUl; 

brytpy;yhky; xU rpy jhtu=;fis bgUf;f 

kilar; bra;a Koa[k;. v.fh : brhyhdk; 

oa{gnuhrk;/ 

 neha; vjpu;g;g[/ cau; tpisr;ry; nghd;w tpUk;gj;jf;f 

gz;g[fis bfhz;l ,uz;L btt;ntW jhtu=;fs; 

xl;L bra;ag;gl;L g[jpa jhtu=;fshf mnj 

tpUk;gj;jf;f gz;g[fSld; tsu;f;f Koa[k;.

34. kjpg;gPL ghu;f;f tpdh vz;. 27  

35. Rug;g[ kw;Wk; CLUt[ tif lgPl;lj;ij 

ntWgLj;Jf.  L.V. Mf!;l;–21

Rug;g[ lgPl;lk; CLUt[k; lgPl;lk;

1 Rug;g[ lgPl;lk; (m) 
g[wg;gf;f
lg;gPl;lk; (m) 
bry;tif  lgPl;lk;

CLUt[k; lgPl;lk; 
(my;yJ) bgupgpsh!; 
nkhoa tif lgPl;lk;

2 ,t;tif  lg;gPl;lk; 
njhw;wepiy
bry;yikg;ig jf;f 
itj;Jf;bfhs;fpwJ.

,t;tif lgPl;lj;jpd; 
bry;fs; cl;g[w 
fpilkl;l Rtu;fisa[k;
,Hf;fpwJ.

3 xU=;fike;J 

Ez;tpj;JfSf;F

Cl;lkspf;fpd;wd

midj;J g[nuhl;nlh 

gpsh!;l;fSk; 

xU=;fpize;J 

bgupkpsh!; nkhoaj;ij 

cUthf;Ffpd;wd.

36. kjpg;gPL ghu;f;f tpdh vz;. 29

37. kjpg;gPL ghu;f;f tpdh vz;. 30 

38. kjpg;gPL ghu;f;f tpdh vz;. 31 

39. Mz; cl;fU cUthf gFg;gila[k; 

bry;ypd; bgaiuf; Fwpg;gpLf.

 Mz; cl;fU cUthf gFg;gila[k; bry;ypd; bgau; 

Ez;tpj;jpd; cUthf;fr; bry; MFk;.
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40. kjpg;gPL ghu;f;f tpdh vz;. 32 
41. kjpg;gPL ghu;f;f tpdh vz;. 33 

42. kjpg;gPL ghu;f;f tpdh vz;. 34 

43. fUt[whf;fdp njhd;wy;/ fUt[wh 
,dg;bgUf;fk; nghd;wit btt;ntW 
epfH;t[fs; vd;W epidf;fpwPu;fsh> c=;fs; 
tpilia epahag;gLj;jt[k;.

 fUt[wh fdpnjhd;wy;/ fUt[wh ,dg;bgUf;fk; 

,uz;Lk; btt;ntW epfH;t[fs; MFk;.

 ,tw;wpw;fpilna rpy xw;WikfSk;/ 

ntw;WikfSk; fhzg;gLfpd;wd.

 xw;Wik : fUt[wh fdpnjhd;wy;/ fUt[wh ,dg; 

bgUf;fk; ,uz;oYk; nfkPl;Lfspd; ,izt[ 

eilbgWtjpy;iy/ vdnt cUthFk; nra;fs; 

kugQ ntWghL ,d;wp bgw;nwhu; gz;g[fis 

kl;Lk; bfhz;oUf;Fk;.

 ntw;Wik :

fUt[wh fdp njhd;wy; fUt[wh ,dg;bgUf;fk;

 fUt[Wjy; 

eilbgwhky; fdp 

nghd;w mikg;g[fs; 

Nyfj;jpypUe;J 

njhd;Wfpd;wJ.

,=;F Mz;/ ,=;F 

bgz; nfkPl;Lfspd; 

,iztpd;wp 

eilbgWk;.

 fUt[Wjy; 
eilbgwhjjhy;
fdpfspy; tpijfs;
fhzg;gLtjpy;iy

,J fUt[Wjy; 
eilbgwhky;
tpijfs;  
fhzg;gLfpwJ.

 bgUk;ghyhd 
capupd=;fspy; 
,J braw;ifahf 
J}z;lg;gl;L
(\hu;nkhd;/ 
NH;epiyf; fhuzpfs; 
fdp bgwg;gLfpwJ.
v.fh. Ff;fu;gpl;lh

,J ,aw;ifahf 
epfGk; xUtpj 
,dg;bgUf;fk; MFk;.
v.fh. kh+;rpBbguh/ 
ghuj;jPdpak;

44. kjpg;gPL ghu;f;f tpdh vz;. 35 
45. kjpg;gPL ghu;f;f tpdh vz;. 36 

46. \Pnyhgpa fUt{z; jpRtpw;F 
vLj;Jf;fhl;Lfs; jUf.

 1. i\l;upy;yh 2. thyp!;neupah

47. kjpg;gPL ghu;f;f tpdh vz;. 37 
48. kjpg;gPL ghu;f;f tpdh vz;. 38 
49. kjpg;gPL ghu;f;f tpdh vz;. 39 
50. kjpg;gPL ghu;f;f tpdh vz;. 40 

51. Ny;fspd; tiffs; gw;wp rpWFwpg;g[ jUf.
 Nypd; tiffs; : jpiraikt[ totk; Ny;fhk;g[ 

kw;Wk; ryhrhtpw;F bjhlu;ghf Ny;Jisapd; 

miktplk; Mfpatw;wpd; mog;gilapy; Ny;fs; 

MW Kf;fpa tiffshf tifg;gLj;jg;gl;Ls;sd. 

,tw;wpy; kpf Kf;fpakhdit neu;Ny;/ 

jiyfPH;Ny;/ fpilkl;l Ny; kw;Wk; fk;ig 

nyhl;uhg!; tiffshFk;.

1. neu;Ny; (Orthotropous) : Nypy; Ny;Jis 

,izg;g[g; gFjpapypUe;J bjhiytpy; 

mike;jpUf;Fk;.  Ny;fhk;g[ Ny;Jis kw;Wk; 

ryhrh  Mfpait xnu neu;f;nfhl;oy; 

mike;jpUf;Fk;.  

 v.fh. : igg;gnurp/ ghypnfhndrp
2. jiyfPH;Ny;  (Anatropous): ,t;tifr; Nypy; 

Ny; KGikahf jiHfPHhfj; jpUk;gpapUf;Fk;. 

vdnt NH;Jisa[k; Ny;fhk;g[k; mUfUnf 

mike;jpUf;Fk;. xUtpijapiy/ ,Utpijapiy 

jhtu=;fspy; ,t;tif Ny; fhzg;gLfpwJ.

3. fpilkl;l Ny;  (Hemianatropous): Nypd; 

cly; FWf;Fthl;oy; Ny;fhk;gpw;Fr; br=;Fj;jhf 

mike;jpUf;Fk;.

4. fk;ignyhl;uhg!; (Campylotropus): 
Ny;Jisg; gFjpapy; Nypd; cly; tise;J 

Vwj;jhH mtiu tpij totpy; fhzg;gLk;. 

fUg;iga[k; rw;W tise;jpUf;Fk;. tpijj;jGk;g[ 

NH;Jis/ ryhrh Mfpait xd;Wf;bfhd;W 

mUfike;J Ny;Jis/ Ny;xl;LjpRit nehf;fpa 

epiyapy; mike;jpUf;Fk;. v/fh: byFkpndhnr
 nkw;Twpa Kf;fpa tiffisj; jtpu nkYk; ,U 

tiffs; cs;sd. mit

5. Mk;gpl;nuhg!; (Amphitropous) : ,t;tif 

Ny; Vwj;jhH jiyfPH; Nypw;Fk; fpilkl;l Nypw;Fk; 

,ilg;gl;ljhFk;. ,=;F Ny;jpRt[k;/  fUg;iga[k; 

Fjpiu yhlk; nghd;W tise;jpUf;Fk;. Ny;Jis/ 

Ny;fhk;g[/ ryhrh Mfpa @d;Wk; mUfhikapy; 

mike;jpUf;Fk;. 

 v/fh : xU rpy myp!;kl;nlrp FLk;gj; 
jhtu=;fs;.

6. rpu;rpndhl;nuhg!; (Circinotropous): 
Nypidr; NH;e;J kpf ePskhd Ny;fhk;g[ 

fhzg;gLk;. ,J Niy KGtJkhfr; NH;e;Js;sJ. 

v.fh: fhf;nlrp.

52. kjpg;gPL ghu;f;f tpdh vz;. 41
53. kjpg;gPL ghu;f;f tpdh vz;. 42
54. kjpg;gPL ghu;f;f tpdh vz;. 43 

55. rhy;tpahtpd; kfue;jr;nru;f;if ,a=;F 
Kiw gw;wp tptup.

 rhy;tpahtpy; njdPf;fs; @yk; kfue;jr; nru;f;if 
eilbgWfpwJ. 

 ,jd; kyu; Mz; Kd;Kjpu[;t[j; jd;ik bfhz;lJ.
 <UjL totKila my;yp tl;lj;ija[k;/ ,U 

kfue;jj;jhs;fisa[k; bfhz;lJ.

www.Padasalai.Net                                                          www.CBSEtips.in

Kindly send me your study materials to padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

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


byhnahyh <rp 12 ? caphp jhtutpay;

32jhtu=;fspy; ghypyh ,dg;bgUf;fk; kw;Wk; ghypdg;bgUf;fk; ghl« - 1

 rhy;tpahtpy; kfue;jr;nru;f;if eilbgw 

bek;g[nfhy; ,a=;FKiw cjt[fpwJ.

 xt;bthU kfue;jg;iga[k; nkw; g[wj;jpy; tskhd 

kfue;j kliya[k; fPH;g;g[wj;jpy; tskw;w kfue;j 

kliya[k; bfhz;Ls;sJ.

 kfue;j kly;fSf;F ,ilna fhzg;gLk; ePz;l 

,izg;g[j;jpR kfue;jg;ig ,=;Fk=;Fk; ed;F 

mire;jhl cjt[fpwJ.

 kyupd; fPH;g;g[w cjL njdP mku;tjw;Fupa 

jskhfpwJ.

 njdP g{e;njd; cwp+;r jiyia cs;ns EiHf;Fk; 

bghGJ njdPapd; cly; ,izg;g[j;jpRtpy; 

gLfpwJ.

 ,jdhy; kfue;jg;igapd; tskhd gFjp fPHpw=;fp 

(jhH;e;J) njdPapd; KJfpy; nkhJfpwJ.

 vdnt njdPapd; clypy; kfue;jj; Jfs;fs; 

gofpd;wd.

 njdP kw;bwhU kyupDs; EiHa[k; bghGJ 

kfue;jj; Jfs;fs; mk;kyupd; NyfKoapy; 

tpGtjd; @yk; rhy;tpahtpy; kfue;jr; nru;f;if 

epiwtilfpwJ.

kfue;jj;Jfs;fis
NyfKof;F
flj;jg;gLjy;

Nyf
myF kfue;jg;ig g{r;rpapd; clypy;

kfue;jj;Jfs;
g{rg;gLjy;

Nyf
Ko

(iii) (iv)

(ii)(i)

56. kjpg;gPL tpdh vz;. 44 
57. kjpg;gPL tpdh vz;. 45 
58. kjpg;gPL tpdh vz;. 46 
59. kjpg;gPL tpdh vz;. 47 

60. ,Utpijapiy fUtsu;r;rp gw;wp tptup.
 ,Utpj;jpiy jhtu fUtsu;r;rpapYs;s epiyfis 

xdfpuhl; my;yJ FqrpBbgu; tif fU 
tsu;r;rp @yk; mwpe;J bfhs;syhk;. ,Utpj;jpiy 
jhtu=;fspy; jhtuj;jpd; fUg;igapd; Ny;Jisg; 
gFjpapy; fU tsu;r;rp eilbgWfpwJ.

 fUKl;il FWf;Fthf;F gFg;g[w;W nky;bry; 
my;yJ Edp bry; kw;Wk; fPH; my;yJ mo 
bry;iyj; jUfpwJ. mo bry;ypy; br=;Fj;Jg; 
gFg;g[k; eilbgw;W ehd;F bry; Kd;fU 
(proembryo) cUthfpwJ.

 Edp bry;ypy; Vw;gLk; ,uz;lhtJ br=;Fj;Jg; 
gFg;g[ Kjy; br=;Fj;Jg; gFg;gpw;F neu;nfhzj;jpy; 
eilbgWfpwJ. ,jdhy; ehd;F bry; epiyahd 
Fthl;uz;L (quaderant) cUthfpwJ.

 Fthl;uz;l; my;yJ ehd;ka fUtpy; xU 
FWf;Fthf;F gFg;g[ ele;J ehd;F bry; tPjk; 

,uz;L mLf;fpy; mike;j vl;L bry; fUepiy 
(octant) cz;lhfpwJ.

 vl;L bry; fUepiyapd; nkyLf;fpYs;s 
ehd;F bry;fs; nkyor; bry;fs; (epibasal) 
my;yJ Kw;gf;f vl;L bry; (anterior octant) 
epiy vd;Wk;/ fPGs;s ehd;F bry;fs; fPHor; 
bry;fs; (hypobasal) my;yJ gpw;gf;f vl;L 
bry; (posterior octants) epiy vd;Wk; 
mwpag;gLfpwJ.

 vl;L bry; fU epiy gupjpf;fpizahf gFg;gile;J 
16 bry; epiyia vl;LfpwJ. ,jpy; g[w mLf;fpy; 
vl;L bry;fSk;/ mf mLf;fpy; vl;L bry;fSk; 
mike;Js;sd. g[wmLf;fpy; mike;j vl;L 
bry;fs; blu;kl;nlh$idf; (dermatogen) 
Fwpf;fpd;wd.

 ,J Mjhuj;jpw;F ,izahf gFg;gile;j 
g[wj;njhiyj; jUfpwJ. mf mLf;fpy; cs;s 
vl;L bry;fs; br=;Fj;J kw;Wk; FWf;Fthf;F 
gFg;gile;J btsp mLf;F bgupgpsk;ika[k; 
ikaj;jpy; mike;J gpspa[nuhika[k; 
cUthf;FfpwJ.

 bgupgpsk; g[wzpiaa[k; gpspa[nuhk; !;Oiya[k; 
cz;lhf;Ffpd;wd. fU tsu;r;rpapd; nghJ 
mobry;ypYs;s ,uz;L bry;fs; gyKiw 
FWf;Fthf;F gFg;gile;J MW Kjy; gj;J 
bry;fSila r!;bgd;!u; (Suspensor) 
cUthfpwJ.

 ,e;epiyapy; fUnfhs totkilfpwJ. 
r!;bgd;!u; fUit fUt{z;jpRtpDs; ce;Jtjw;F 
cjt[fpwJ. r!;bgd;!upd; nknya[s;s bry; 
bgupjhfp cwp+;R cWg;ghfpwJ. r!;bgd;!upd; 
fPnHa[s;s bry; i\g;nghig!p!; 
(hypophysis) vd;W mwpag;gLfpwJ.

 ,r;bry;ypy; xU FWf;Fthf;F gFg;g[k;/ ,uz;L 
br=;Fj;J gFg;g[fSk; (xd;wpw;F xd;W 
neu;nfhzj;jpy;) eilbgw;W vl;L bry;fs; 
bfhz;l i\g;nghig!p!; cUthfpwJ. ,e;j 
vl;L bry;fSk; ehd;F bry;fs; tPjk; ,uz;L 
mLf;Ffspy; mike;Js;sJ.

 nky; mL;f;F nky; @o kw;Wk; g[wj;njhiyj; 
jUfpwJ.  ,e;epiyapy; fU ,ja toitg; 
bgWfpwJ. tpijapiy moj;jz;L (hypocotyl) 
gFjpapYk; tpijapiyapYk; Vw;gLk; gFg;g[fs; 
fUit ePl;rpailar; bra;fpd;wd.

Edpr;bry;

mor;bry;

(M) 2 bry; Kd;fU(m) f l;ilUK
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fU jpus;
i\g;nghigrp!;

r!;bgd;!u;

(<) nfhstot fU epiy(,) 4 bry; Kd;fU

 gpwF eilbgWk; tsu;r;rp fhuzkhf fUg;igapy; 

fU tise;J Fjpiu yhl toitg; bgWfpwJ. 

Kjpu;e;j fUtpy; Kis ntu;/ tpijapiy 

moj;jz;L/ ,uz;L tpijapiyfs; kw;Wk; 

Kisf; FUj;J fhzg;gLk;.

61. kjpg;gPL ghu;f;f tpdh vz;. 48 

62. kjpg;gPL ghu;f;f tpdh vz;. 49

gFjp II - muRj; njh;t[ tpdh tpilfs;

I. ,uz;L kjpg;bz; tpdhf;fs;

1. ,iy tsu; bkhl;Lfs; vd;gJ ahJ> 

 L.V brg;?20

 ,iyapy; jiHtHp ,dg;bgUf;f cWg;g[fshfr; 

bray;gLfpd;wd.

 bgw;nwhu; jhtuj;jpypUe;J gpupe;J  g[jpa jdp 

jhtu=;fshf tsu;fpd;wd.

   ,t;thW ,iyapy; njhd;Wk; ntw;wpl bkhl;Lfs; 

,iytsu; bkhl;Lfs; vdg;gLk;. v.fh: 

gpiunahBgpy;yk;/ rpy;yh/ bgnfhdpah. 

2. tpj;JUthf;f bry;ypd; miktplj;ijg; 

bghWj;J Nypd; tiffs; ahit> LV brg;?2020
        1. bkd; Ny; jpR 2. joNy; jpR 

gFjp III - TLjy; tpdhf;fs;

I. bghUj;Jf

1. 1. jiyaof;fpH=;F i ypy;ypak;

2. ciwa[s;s FkpH; jz;L ii bfhynfrpah

3. ntu;tHp,dg;bgUf;fk; iii lah!;fhupah

4. rpW FkpH; bkhl;Lfs; iv Kiuah

1 2 3 4

tpil : 

m)  1-ii, 2-i, 3-iv, 4-iii

m) ii i iv iii
M) i iii iv ii
,) ii iv i iii
<) i iv iii i

2. 1. bek;g[nfhy; ,a=;FKiw i nfnyhouhgp!;

2. VJthf;fp ,a=;FKiw ii ghg;gpypnahndrp

3. bghwp ,a=;FKiw iii rhy;tpah

4. ce;J jz;L ,a=;FKiw iv mup!;lnyhf;fpah

1 2 3 4

tpil : 

m) 1-iii, 2-i, 3-iv, 4-ii

m) iii i iv ii
M) i ii iv iii
,) ii i iii iv
<) iii i iv ii

II. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1. ,iy tsu; bkhl;Lfs; fhzg;gLk; jhtuk;

 m) brd;bly;yh M) rpy;yh

 ,) Ig;nghkpah <) lhy;gu;$pah

 tpil : M) rpy;yh

2. ,iy nghj;J @yk; ,dg;bgUf;fk; 

bra;a[k; jhtuk;

 m) bkd;jh M) fpiurhe;jpkk;

 ,) gh!;oah <) gpnfhdpah

tpil : <) gpnfhdpah

3. ghrpfspy; ,t;tif fUt[Wjy; 

eilbgWfpwJ.

 m) btspf; fUt[Wjy; M) ,ul;ilf; fUt[Wjy;

 ,) cs;fUt[Wjy; <)  @tpizjy;

 tpil : m) btspf; fUt[Wjy;

4. xU kyupd; ,d;wpaikahj cWg;g[fs;
 m) kfue;jjhs; tl;lk;/ Nyf tl;lk;
 M) my;yp tl;lk;/ kfue;jjhs; tl;lk;
 ,) g[y;yp tl;lk;/ Nyftl;lk;
 <) kfue;jjhs; tl;lk;/ g[y;yp tl;lk;

tpil:m) kfue;jjhs;tl;lk;/ Nyf tl;lk;

5. xU Ez; tpj;J jha; bry; gFg;gile;J 
cUthf;Fk; Ez;tpj;Jf;fspd; vz;zpf;if 

 m) 4          M) 2         ,) 6  <) 8
tpil : m) 4

6. fpH=;F tot khw;wpl ntu;bkhl;Lfis 
njhw;Wtpf;Fk; jhtuk;

 m) $g;nghkpah gl;lhl;l!; 
 M) gpiunahBgpy;yk; ,) Kiuah

 <)  lah!;fhupah

 tpil : m) $g;nghkpah gl;lhl;l!;
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7. kfue;jg;igapYs;s kfue;jj; Jfs;fs; 
Fwpg;gJ

 m) Mz; nfkPl;lfj; jhtuk;

 M) bgz; nfkPl;lffj; jhtuk;

 ,) Mz;/ bgz; nfkPl;lfj;jhtuk;

 <)  VJkpy;iy

  tpil : m) Mz; nfkPl;lfj; jhtuk;

III. ,uz;L kjpg;bgz; tpdhf;fs;

1. jhtu ,dg;bgUf;fj;jpd; Kf;fpaj;Jtj;ij 
vGJf.

 jhtu=;fs; epiyj;J thH;tjw;Fk;.

 jhtu=;fis neuoahfnth my;yJ 

kiwKfkhfnth rhu;e;J thGk; kw;w vy;yh 

capupd=;fSk; bjhlu;e;J epiyj;J thH;tjw;Fk; 

Kf;fpakhdjhf cs;sJ.

 g[jpa gz;g[fis cUthf;Ftjhy; gupzhkj;jpy; 

,dg;bgUf;fk; xU Kf;fpa epfH;thf cs;sJ.

2. t=;fj;jpd; mr;RWj;jy; vd miHf;fg;gLk;  
jhtuk; vJ> mJ Vd; mt;thW 
miHf;fg;gLfpwJ>

 ``t=;fj;jpd; mr;RWj;jy;~~ vd  miHf;fg;gLk; ePu; 

jhtuk; Mfha jhkiu ($f;fhu;dpah fpuhrpg;g!;) 

MFk;. ,J xU tif fisahFk;.

 ,J ntfkhf gutp ePupy; fye;Js;s Mf;rp$id 

Fiwj;J kw;w ePu;thH; capupd=;fs; koa 

fhuzkhfpwJ. vdnt ,j;jhtuk; ``t=;fj;jpd; 
mr;RWj;jy;~~ vd miHf;fg;gLfpwJ.

3. fPH;epiy capupd=;fspy; fhzg;gLk; 
,dg;bgUf;f Kiwfs; ahit>

capupdk; ,dg;bgUf;f Kiw

1 M!;gu;$py;y!;/ bgdprpypak; bfhdpoak;

2 <!;l;/ i\l;uh bkhl;L tpLjy;

3 !;ignuhifuh Jz;lhjy;

4 khu;fhd;&pah b$k;khcUthjy;

5 gpsndupah kPSUthf;fk;

6 ghf;Oupah ,U gpsthjy;

4. bghypdpak; vd;why; vd;d>
 rpy jhtu=;fspy; xU Ez;tpj;jfj;jpYs;s 

Ez; tpj;Jfs; midj;Jk; xd;whf ,ize;J 

Vw;gLj;Jk; mikg;g[ bghypdpak; vdg;gLk;.

5. njdP kfue;jj;jpd; gad;fs; ahJ>
 njdP kfue;jk; xU ,aw;if bghUshFk;. 

 ,jpy; mjpf mst[ g[ujk;/ fhu;nghi\l;nul;/ kpf 

Fiwthd jhJg;bghUl;fs; kw;Wk; itl;lkpd;fs; 

fhzg;gLtjhy; TLjy; Tl;lg; bghUshf gad; 

gLj;jg;gLfpwJ.

 ,J kfue;j khj;jpiufshft[k; ghFePuhft[k; 

tpw;fg;gLfpwJ.

 jlfs tPuu;fs; kw;Wk; ge;jaf; Fjpiufspd; 

bray;ghl;il mjpfupf;f gad;gLj;jg; gLfpwJ.

 jPf;fhaj;jpdhy; Vw;gLk; g[z;fs; MWtjw;F 

cjt[fpwJ.

6. Mz; bgz; kyu; jhtu=;fs; kw;Wk; xU ghy; 
kyu;j; jhtu=;fs; ntWgLj;jpf; fhl;Lf.

Mz; bgz; kyu;j; 

jhtu=;fs;

xU ghy;

kyu;j;jhtu=;fs;

1 Mz; kw;Wk; bgz; 

kyu;fs; xnu 

jhtuj;jpy; 

fhzg;gLjy;

Mz; kw;Wk; bgz; 

kyu;fs; btt;ntW 

jhtu=;fspy; fhzg;gLjy;.

2 kfue;jr;nru;f;if 

jLf;fg;gLfpwJ

nfa;l;ondhnfkp 

eilbgWfpwJ.

jd; kfue;jr; nru;f;if 

kw;Wk;  

nfa;l;ondhnfkp ,uz;Lk;

jLf;fg;gLfpwJ.

3 v.fh. bjd;id 

kw;Wk; ghfw;fha;

v.fh. bghuhr!; kw;Wk; 

nguPr;ir

7. rpy;yh jhtuj;jpd; rpwg;g[ ahJ>
 rpy;yh Mw;W kzypy; tsUk; xU FkpH;jz;L 

jhtuk;.
 ,j;jhtuj;jpy; ,iyapy; jiHtHp ,dg;bgUf;fk; 

eilbgWfpwJ.
 ,tw;wpd; ,iyfspd; Edpapy; ,iytsu; 

bkhl;Lfs; njhd;wp/ mit jiuiaj; bjhl;lt[ld; 
g[J jdp jhtu=;fshf khWfpd;wd.

8. Kisf;FUj;J ciw kw;Wk; Kisntu; 
ciw ntWgLj;Jf.

Kisf;FUj;J ciw Kisntu; ciw

xU tpj;jpiy jhtu 

tpijapd; Kisf; 

FUj;ijr; Rw;wp 

fhzg;gLk; ghJfhg;g[ 

ciw Kisf;FUj;J
ciw vdg;gLk;

xU tpj;jpiy jhtu 

tpijapd; ntu;

@oia cs;slf;fpa 

Kisntiur; Rw;wp 

fhzg;gLk; ghJfhg;g[ 

ciw Kisntu; ciw 

vdg;gLk;.

9. ntw;wpl fUepiy my;yJ tpj;jfj; jhtu 
bkhl;L cUthjy; vd;why; vd;d>

 ,Ukoa tpj;jfj;jhiu bry;fshfpa 

Ny;jpRtpypUe;njh my;yJ Ny; ciwapypUe;njh 

neuoahf fU cUthdhy; mJ ntw;wpl fUepiy 

my;yJ tpj;jfj;jhtu bkhl;L cUthjy; vdg;gLk;.

 Vbddpy; nfkPl;lf jhtu epiy KGtJkhf ,jpy; 

fhzg;gLtjpy;iy.

 v.fh. rpl;u!; kw;Wk; kh+;rpBbguh
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10. tpijj;Jis@o vd;gJ ahJ>
 xU rpy jhtu=;fspy; btspr;Nyf ciwapd; 

Edpg;gFjpapy; Ny;Jisiar; Rw;wpa[s;s bry;fs; 

rijg;gw;Wld; fhzg;gLfpd;wd.

 ,t;tikg;g[ tpijj;Jis@o vd;W miHf;fg; 

gLfpd;wd. v.fh. uprpd!; fk;a{dp!;

11. bfhLf;fg;gl;l kyupy;/ ,d;wpaikahj 

ghf=;fis vGJf.

A

B

C

D

E

F
G

H

A

C

E

G

B

D

F

H

-

-

-

-

-

-

-

-

NyfKo
kfue;jj;jhs;
g[y;yp ,jH;
Ny;

Nyfj;jz;L
my;yp,jH;
Nyfk;
kyu;f;fhk;g[

IV. @d;W kjpg;bgz; tpdhf;fs;

1. ghypyh ,dg;bgUf;fk; kw;Wk; ghy; ,dg; 
bgUf;fk; vd;why; vd;d>

 ghypyh ,dg;bgUf;fk; :
 nfkPl;Lfs; <Lglhky; jd;Dila brhe;j 

rpw;wpd=;fis bgUf;Ftjw;F cjt[k; ,dg;bgUf;f 

Kiw ghypyh ,dg;bgUf;fk; vdg;gLk;.  v.fh. 

Jz;lhjy; ? !;ignuhifuh.

 ghy; ,dg;bgUf;fk; :
 Mz;/ bgz; nfkPl;Lfspd; cw;gj;jp kw;Wk; 

,izt[ ghy; ,dg;bgUf;fk; vdg;gLk;.

 ,jpy; nfkPl;Lfspd; cw;gj;jp nfkPl; cUthf;fk; 

vd;Wk;/ nfkPl;Lfspd; ,izt[ fUt[Wjy; vd;Wk; 

miHf;fg;gLfpwJ.  v.fh. cau;jhtu=;fspd; 

tpijfs;.

2. jhtu=;fis milahsk; fz;L 

tifg;gLj;Jjypy; vf;irdpd; g=;F ahJ>

 vf;ird;; vdg;gLtJ kfue;jj;Jfspd; btspg;g[w 

mLf;F MFk;.

 vf;irdpd; g[wg;gug;g[ bkd;ikahfnth my;yJ 

gytif my=;fhug;gh=;FfSld; cs;sJ.

 ,e;j my=;fhug; gh=;Ffs; jhtu=;fspy; jototk;/ 

rpW FHpa[ila fuiz nghd;w rpW g[s;sp nghd;w 

totpy; fhzg;gLfpwJ.

 ,jdhy; jhtu=;fis milahsk; fhzt[k; 

tifg;gLj;Jjypy; gad;gLfpwJ.

3. jd; kfue;jr;nru;f;if kw;Wk; may; kfue;jr; 
nru;f;if ntWgLj;Jf.

jd; kfue;jr;nru;f;if 

(my;yJ) Rafyg;g[

may; kfue;jr;nru;f;if 

(my;yJ) btspfyg;g[

1 xUkyupd; 

kfue;jj;Jfs; mnj 

kyupd; Nyf Koia 

brd;wila[k; epfH;t[ 

jd; kfue;jr; nru;f;if 

vdg;gLk;. 

xU kyupy; cs;s 

kfue;jj;Jfs;/

ntbwhU kyupy; 

cs;s Nyf Koiar; 

brd;wila[k; epfH;t[ 

may; kfue;jr; nru;f;if 

vdg;gLk;.

2 ,J ,Ughy; kyu;fisf; 

bfhz;l jhtu=;fspy; 

eilbgWfpwJ.

,J ,Ughy; kyu; kw;Wk; 

xU ghy; kyu;fisf; 

bfhz;l jhtu=;fspy; 

eilbgWfpwJ.

3 g[jpa gz;g[fs; :

g[jpa rpw;wd=;fs; kw;Wk; 

g[jpa tifj; jhtu=;fs; 

cUthFk; tha;g;g[ 

Fiwt[.

v.fh. kpuhgyp!; 

$yhgh.

ntWgl;l kugQf;fs; 

bfhz;l jhtu=;fspd; 

nfkPl;Lfs; ,iz

tjhy;/ g[jpa 

rpw;wpd=;fs; kw;Wk; 

g[jpa tif jhtu=;fs; 

cUthf;fg;gLfpd;wd. 

v.fh.\Pypahd;j!;

4. fhkpypdh bg=;fhyd;!p!; jhtuj;jpd; 
kfue;jr;nru;f;ifapd; rpwg;g[ ahJ>

 ,j;jhtuj;jpd; jiuf;F nky; fhzg;gLk; kyu;fs; 

gpufhrkhd epwj;Jld; jpwe;jtif kyu;fisf; 

bfhz;L g{r;rpfs; @yk; may; kfue;jr; 

nru;f;ifapy; <LgLfpd;wd.

 jiufPH; kyu;fs; jiufPH; kl;lepyj; jz;od; 

fpisfspypUe;J cUthfpd;wd. ,itnah 

ke;jkhd epwj;Jld; @oa kyu;fisf; bfhz;L 

jd; kfue;jr; nru;f;ifapy; <Lfpd;wd. 

 ,t;thwhf jpwe;jtif kyu;fspy; may; 

kfue;jr;nru;f;ifa[k;/                       @oa tif 

kyu;fspy; jd; kfue;jr; nru;f;ifa[k; eilbgWk;. 

fhkpypdh bg=;fhyd;!p!; jhtuj;jpd; kfue;jr; 

nru;f;if rpwg;g[ mk;rkhFk;.

5. mld;nrhdpah o$pnll;lhtpy; 
kfue;jr;nru;f;if fhuzp ahJ> (my;yJ)

 kfue;jr;nru;f;iff;fhd jftikg;ig tptup>
 ,j;jhtuj;jpy; kfue;jr;nru;f;if  btsthy;fs;  

@yk; eilbgWfpwJ.

 ,e;j jhtuj;jpy; kfue;jj;jhSk;/ Nyf Koa[k;  

kyh; ciwfisj; jhz;o ePl;of; bfhz;oUf;fpd;wd.

 kfue;jj;jhs; bfhz;l kyu;fis btsthy;fs; 

khh;g[ld; ,Wf;fkhf gw;wpf; bfhz;L kyupypUe;J 

njid vLf;fpd;wd.
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 ,r;bray; fhuzkhf btsthypd; khu;gpy; xl;of; 

bfhz;Ls;s vz;zw;w kfue;jj; Jfs;fs; mit 

g{e;njdpw;fhf kw;bwhU kyiu ehor; bry;Yk; 

nghJ mk;kyupd; Nyf Koia brd;wilfpwJ.

6. jhtu=;fspy; fU cUthjypd; Fthl;uz;L 

epiy vdg;gLtJ ahJ>

 ,Utpijapiy jhtu fUtsu;r;rpapd; nghJ 

fUKl;il FWf;Fthf;F gFg;g[w;W nky; bry; 

my;yJ Edpbry; kw;Wk; fPH; my;yJ mo bry;iy 

jUfpwJ.

 mo bry;ypy; FWf;Fthf;F gFg;g[k;/ Edp bry;ypy; 

br=;Fj;J gFg;g[k; eilbgw;W ehd;F bry; Kd;fU 

cUthfpwJ.

 Edp bry;ypy; Vw;gLk; ,uz;lhtJ br=;Fj;Jg; 

gFg;g[ Kjy; br=;Fj;J gFg;gpw;F neu;nfhzj;jpy; 

eilbgWfpwJ.

 ,jdhy; ehd;F bry; epiy cUthfpwJ.

 ,e;j ehd;F bry; epiy Fthl;uz;L vd 

miHf;fg;gLfpwJ.

7. mypnuhd; jpR vd;why; vd;d> mjd; gad; 

ahJ>

 ,J jhdpa=;fspd; (ghu;yp/ kf;fhr;nrhsk;) 

fUt{z; jpRf;fis NH;e;J fhzg;gLk; kpft[k; 

rpwg;gile;j bry;fshy; Md jpR MFk;.

 ,J xd;W my;yJ xUrpy mLf;Ffshy; MdJ. 

,jd; bry;fspy; fhzg;gLk; Jfs;fs; mypnuhd; 

Jfs;fs; vdg;gLfpd;wd.

 ,tw;wpy; !;gPnuhnrhk;fs; fhzg;gLfpd;wd.

 tpij Kisj;jypd; nghJ ,r;bry;fs; 

mikny!;fs;/ g[nuhl;ona!;fs; nghd;w xU rpy 

ePuhw;gFg;g[ behjpfis Ruf;f;pd;wd.

 ,e;behjpfs; fUt{z; jpR bry;fspYs;s nrkpg;g[ 

czt[g; bghUl;fisr; brupf;f cjt[fpd;wd.

8. i\g;nghig!p!; tiuaW

 ,U tpijapiy jhtu fUtpy; r!;bgd;!upd; 

fPnHa[s;s bry; i\g;nghig!p!; vdg;gLk;.

 ,r;bry;ypy; xU FWf;F thf;F gFg;g[k; 

,uz;L br=;Fj;J gFg;g[fSk; (xd;wpw;F xd;W 

neu;nfhzj;jpy;) eilbgw;W vl;L bry;fs; 

bfhz;l i\g;nghig!p!; cUthfpwJ.

 ,e;j vl;L bry;fSk; ehd;F bry;fs; tPjk; ,uz;L 

mLf;Ffspy; mike;Js;sd.

 nkyLf;F ntu;@o kw;Wk; g[wj;njhiyj; jUfpwJ.

 ,e;epiyapy; fU ,ja toitg; bgWfpwJ.

9. ,Ughy; kyupd; mikg;ig glj;Jld; tptup.
 xU ,Ughy; kyu; g[y;yptl;lk;/ my;yptl;lk;/ 

kfue;jjhs; tl;lk;/ Nyf tl;lk; vd ehd;F 

tl;l=;fisf; bfhz;Ls;sJ. ,tw;wpy; 

kfue;jj;jhs; tl;lKk;/ Nyf tl;lKk; 

,d;wpaikahj ghf=;fs; vdg;gLfpd;wd.

NyfKo
Nyfj;jz;L
kfue;jj;jhs;
my;yp ,jH;

g[y;yp ,jH;
Nyfk;
Ny;

kyu;f;fhk;g[

10. a{f;fh jhtuj;jpw;Fk;/ me;Jg;g{r;rpf;Fk; 
,ilnaahd cwit tptup (my;yJ) 
a{f;fh jhtuj;jpy; kfue;jr;nru;f;if 
eilbgWtij tptup.

 a{f;fhtpw;Fk;/ me;Jg;g{r;rpf;Fk; (bl$pFyh 

a{f;fhbry;yh) ,ilnaahd cwt[ fl;lha 

xU=;Fapu; thH;f;iff;F vLj;Jf;fhl;lhFk;.

 me;Jg;g{r;rp kyupd; Nyfg;igapid Jisapl;L 

Kl;ilapLfpwJ. gpd;du; kfue;jj;Jfs;fis 

nrfupj;J ge;J totpy; NyfKoapd; cs;sPlw;w 

gFjp  tHpahf cs;ns js;SfpwJ.

 fUt[Wjy; eilbgw;W tpijfs; cUthfpd;wd. 

Kl;ilg;g[Gf;fs; (yhu;thf;fs;) tsUk; tpijfis 

cz;Qfpd;wd. cz;zg;glhj rpy tpijfs; 

jhtuj;jpd; bgUf;fj;jpw;F cjt[fpd;wJ.

 ,jpy; Mr;rupak; vd;dbtdpy; me;j me;Jg;g{r;rpfs; 

a{f;fhtpd; kyu;fs; ,d;wp capu;thH ,ayhJ. 

,j;jhtuKk; me;Jg;g{r;rpfspd;wp ghypdg; 

bgUf;fk; bra;a KoahJ.

V. Ie;J kjpg;bgz; tpdhf;fs;

1. kfue;jj;Jfspd; mikg;ig tpupthf tptup
 mikg;g[ :
 kfue;jj;Jfspy; g[nuhl;nlhgpshrk; mlu;e;j 

irl;nlhgpshrj;ija[k; ikaj;jpy; mike;j 

cl;fUita[k; g[wr;Rtu;fisa[k; bfhz;Ls;sJ.

 ,d;ild; :
 ,jd; Rtu; cl;g[w ,d;ild; (intine) kw;Wk; 

btspg;g[w vf;ird; (exine) vd ,U mLf;F 

fisf; bfhz;lJ.

 ,d;ilf; bgf;od;/ b\kpbry;Ynyh!;/ 

bry;Ynyh!;/ fhnyh!; kw;Wk; g[uj=;fs; bfhz;L 

rPuhd bky;ypa jog;g[ld; fhzg;gLk;.
 vf;ird; (btspr;Rtu;) :
 vf;ird; bry;Ynyh!;/ !;nghnuh bghypdpd;/ 

nghyd;fpl; bfhz;L joj;j fhzg;gLk;. vf;ird; 
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rPuw;w jog;g[fSld; rpy gFjpfspy; bky;ypajhff; 
fhzg;gLk;.

 ,g;gFjpfs; rpwpa tl;l totpy; ,Ue;jhy; 
tsu;Jisfs; vd;Wk;/ rw;W ePz;L 
fhzg;gl;lhy; gpst[g; gs;s=;fs; vd;Wk; 
miHf;fg;gLfpd;wd. ,it kfue;jj;Jfspd; 
Kisj;jYld; bjhlu;g[ilait.

 tsu;Jisg; gFjpapy; !;nghnuhbghydpd; 
bghJthff; fhzg;gLtjpy;iy.

 vf;irdpd; g[wg;gug;g[ bkd;ik ahfnth my;yJ 
gytif my=;fhu gh=;FfSlDk; cs;sJ. (jo 
totk;/ rpW FHpa[ila/ fuiz nghd;w rpW g[s;sp 
nghd;w)

 ,it jhtu=;fis milahsk; fz;lwpat[k; 
tifg;gLj;jt[k; gad;gLj;jg;gLfpwJ.

 totk; :
 kfue;jj;Jfspd; totk; rpw;wpdj;jpw;F rpw;wpdk; 

khWgLfpwJ. nfhsk;/ ePs;nfhzk;/ fjpu;nfhy;/ 
kly;/ nfhz my;yJ gpiw totk; vd gy;ntW 
tot=;fspy; fhzg;gLfpwJ.

 mst[ :
 kfue;jj;Jfspd; mst[ 10 ikf;nuh kPl;lu; 

(knahnrho!;) Kjy; 200 ikf;nuh kPl;lu; (Ff;fu; 
gpl;nlrp kw;Wk; epf;lh$pndrp FLk;gj; jhtu=;fs;) 
tiu ntWgLfpd;wd.

 !;nghnuhbghypdpd; : 
 Rtu;g;bghUshd !;nghnuhbghypdpd; cUthf 

kfue;jj;Jfspd; irl;nlhg;gpshrk; kw;Wk; 
lgPl;lk; g=;fspf;fpwJ. ,J fnuhl;odha;oypUe;J 
bgwg;gLfpwJ.

vf;ird;
,d;ird;
cl;FU
tsh;Jis

cl;fU

gFg;gila[k;
cl;fU

FHha; cl;fU

Mz; nfkPl;fs;

gFg;gila[k;
cUthf;fr; bry;

cUthf;f cl;fU
kfue;jf;FHha;

jiHtHpr; bry;

cUthf;fr; bry;

(m)

(M)

(,)

(<)

(c)

(C)

(v)

Mz; nfkPl;lfj; jhtuj;jpd; tsh;r;rp

FHha; cl;fU

FHha; cl;fUEz;FkpH;ig

 ,J ,aw;gpay; kw;Wk; capupa rpijitj; 

jh=;Fk; jd;ika[ilaJ. mjpf btg;gj;ijj; 

jh=;Fk; jd;ik/ tPupakpf;f mkpyk;/ fhuk; kw;Wk; 

behjpfspd; bray;fspypUe;Jk; ghJfhf;fpwJ.

 vdnt bjhy;Yapu; g[ijgot[fspy; kfue;jj;Jfs; 

ePz;l fhyk; ghJfhg;ghf ,Uf;f ,Jnt 

fhuzkhFk;. nkYk; kfue;jg; igapypUe;J Nyf 

Ko tiuapyhd kfue;jj; Jfspd; gazj;ij ,J 

ghJfhg;ghd jhf;FfpwJ.

 nghyd;fpl; :
 nghyd;fpl; cUthf;fj;jpy; lgPl;lk; g=;fspf;fpwJ. 

fnuhl;odha;L my;yJ g;nsnthdha;l; ,jw;F 

k+;rs; my;yJ Mu+;R epwj;ijj; jUfpwJ. 

 ,J kfue;jj; Jfs;fspd; g[wg;gug;gpy; fhzg;gLk; 

gpRgpRg;ghd g{r;R bfhz;l vz;bza; mLf;fhFk;.

 ,J g{r;rpfisf; ftu;tJld; g[w Cjhf;fjpu;fsp 

ypUe;Jk; ghJfhf;fpwJ.

2. kyupd; bgz; ,dg;bgUf;fk; kw;Wk; Nyf 
tl;lk; gw;wp tptup.

 Nyf tl;lk; kyupd; bgz; ,dg;bgUf;f 

cWg;ghFk;. Nyftl;lk; vd;w brhy; kyupd; 

xd;W my;yJ mjw;F nkw;gl;l Nyf myFfisf; 

Fwpf;fpwJ.

 Nyf myF/ Nyfg;ig/ Nyfj; jz;L NyfKo 

Mfpa gFjpfisf; bfhz;lJ.

 Nyf myF (pistil) Nyf ,iyapypUe;J 

bgwg;gLfpwJ.

 Nyfk; vd;w brhy; Ny;fs; bfhz;l gFjpiaf; 

Fwpf;fpwJ. 

 NyfKo :
 kfue;jj;Jfs;fis Vw;Fk; gug;ghFk;.

 Nyfj;jz;L :
 NyfKof;Ff; fPHhf fhzg;gLk; ePz;l bky;ypa 

gFjp Nyfj; jz;lhFk;.

 Nw;ig :

 Nyf myfpd; gUj;j mog;gFjp NyfkhFk;.

 Nybyhl;Lj;jpRthy; ,izf;fg; gl;Ls;s Ny;fs; 

Nyf miwapDs; mike;Js;sd.

 kyu;j;njhw;Wtpapd; Edpapy; njhd;Wk; 

Mf;Fj;jpRtpypUe;J Nyf myF njhd;WfpwJ.

 ,J Jupjkhf tsu;e;J Nyfk;/ Nyfj;jz;L 

kw;Wk; NyfKoahf ntWghlilfpwJ.

 Nw;g;igapd; Nbyhl;Lj;jpRtpypUe;J Ny;fs; 

my;yJ bgU tpj;jf=;fs; njhd;Wfpd;wd.

 vz;zpf;if xd;W (bey;/ kh) Kjy; gy (gg;ghsp/ 

ju;g{rzp/ Mu;f;fpl;fs;) Ny;fisf; bfhz;oUf;Fk;.
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3. jhtu=;fspd; fUg;igapd; mikg;ig 

tptup.

 filrp cl;fU gFg;gpw;F gpd; bry; Fwpg;gplj;jf;f 

ePl;rpaile;J ig nghd;w mikg;igj; jUfpwJ.

 ,jd; bjhlu;r;rpahf fUg;ig bry; mikg;ig 

jUfpwJ.

 Ny;Jisg; gFjpapYs;s ehd;F cl;fUf;fspy; 

@d;W Kl;il rhjdkhf khWfpd;wd. 

ehd;fhtJ cl;fU ika bry;ypd; (centre cell) 
irl;nlhgpshrj;jpy; jdpj;J fhzg;gl;L nky; 

JUt cl;fUthfpwJ.

 ryhrh gFjpapYs;s ehd;F cl;fUf;fspy; @d;W 

vjpuor; bry;fshft[k; (antipodal cells) xd;W 

fPH;JUt cl;fUthft[k; MfpwJ.

 jhtu=;fSf;F Vw;g ,uz;L JUt cl;fU (polar 
nuclei) ,izahky; my;yJ ,ize;J 

,uz;;lhk; epiy cl;fUthf (secondary 
nucleus) (ika bry;Yf;Fs;) khWfpwJ.

 Kl;il rhjdj;jpd; (egg apparatus) ikaj;jpy; 

xU Kl;il bry;Yk; mjd; ,U gf;f=;fspYk; 

rpdu;$pl;fSk; mike;Js;sd. 

E}ypiH rhjdk;

rpdu;$pl;fs;
Kl;ilr;
rhjdk;

Kl;il

JUt cl;fU

vjpuor;bry;

fUg;igapd; mikg;g[

 rpdu;$pl;fs; ntjpaPu;g;g[ bghUl;fisr; Rug;gjpdhy; 

kfue;jf;FHhia <u;f;f cjt[fpd;wd.

 rpdu;$pl;fspy; cs;s E}ypiH rhjdk; 

Ny;jpRtpYs;s Cl;lk; fUg;igf;F cwp+;rpf; 

flj;Jtjw;F cjt[fpwJ.

 nkYk; kfue;jf; FHha; Kl;ilia nehf;fpr; 

bry;tjw;F tHpfhl;LfpwJ.

 ,t;thW 7 bry;fs; bfhz;l 8 cl;fU bgw;w 

fUg;ig cUthfpwJ. 

4. fUt[WjYf;F gpd; kyupd; ghf=;fspy; 

Vw;gLk; khw;w=;fs; ahit>

fUt[WjYf;F Kd;

ghf=;fs;

fUt[WjYf;F gpd; 

epfGk; khw;w=;fs;

1 g[y;yp  ,jH;fs;/  

my;yp ,jH;fs;/ 

kfue;jj; jhs;fs;/ 

Nyfj;jz;L kw;Wk; 

NyfKo

bghJthf cjpu;e;J

tpLfpd;wd.

2 Nyfk; fdp

3 Ny; tpij

4 Kl;il fUKl;il

5 Nyff;fhk;g[ tpijf;fhk;g[

6 Ny;Jis tpijj;Jis (CO2 

kw;Wk; ePu; flj;j)

7 Ny;jpR bgup!;bgu;k;

8 Nyf btspa[iw tpij btspa[iw

9 Nyf cs;Siw tpij cs;Siw

10 rpdu;$pl; bry;fs; mHpe;JtpLfpd;wd

11 ,uz;lhk;epiy 

cl;fU

fUt{z; jpR

12 vjpuo bry;fs; mHpe;JtpLfpd;wd

5. fUt[wh ,dg;bgUf;fk; vd;why; vd;d> 

mjd; tiffs; ahit>

 Mz;/ bgz; nfkPl;fs; ,iztpd;wp eilbgWk; 

,dg;bgUf;fk; fUt[wh ,dg;bgUf;fk;.

 mg;nghkpf;!p!; vd;w brhy; 1908 Mk; Mz;L 

tp=;f;su; vd;gtuhy; mwpKfg;gLj;jg;gl;lJ. 

,J tHf;fkhf eilbgWk; ghy; ,dg;bgUf;f 

Kiwf;Fg; gjpyhf eilbgWk;. xUtpj 

,dg;bgUf;fk; MFk;. ,jpy; Fd;wy; gFg;g[k;/ 

nfkPl;fspd; ,izt[k; eilbgWtjpy;iy.

 knf!;tup (1950) fUt[wh ,dg;bgUf;fj;ij 

,uz;L tifffshf tifg;gLj;jpa[s;shu;. 

mit kPs;tif fUt[wh ,dg;bgUf;fk; kw;Wk; 

kPshtif fUt[wh ,dg;bgUf;fk;.

 kPs;tif fUt[wh ,dg;bgUf;fk; (Recurrent 
apomixis) : ,J jiHtHp ,dg;bgUf;fj; 

ija[k;/ ghypidtpy;yh tpijj;jd;ikiaa[k; 

(agamospermy) cs;slf;fpaJ. 
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39ghl« - 1 jhtu=;fspy; ghypyh ,dg;bgUf;fk; kw;Wk; ghypdg;bgUf;fk;

 kPshtif fUt[wh ,dg;bgUf;fk;  (Non 
recurrent apomixis) : 

 Fd;wy; gFg;gpw;Fg; gpd; xUkoa fUg;ig ,J 

cUthf;fg;gl;L fUt[Wjy; eilbgwhky; fUthf 

khWk; epfH;thFk;.

 kPs;tif fUt[wh ,dg;bgUf;fj;jpd; cUnfhL 

fPnH bfhLf;fg;gl;Ls;sJ.

kPs;tif fUt[wh
,dg;bgUf;fk;

jiHtHp
,dg;bgUf;fk;

ghypidtpy;yh
tpijj;jd;ik

ntw;wpl fUepiy
,Ukoa tpj;jhf;fk;

fUt[wh tpj;J

 jiHtHp ,dg;bgUf;fk; :
 jhtu=;fs; tpij jtpu kw;w ghf=;fs; @yk; 

bgUf;fkiljy; jiHtHp ,dg;bgUf;fk; 

vdg;gLk;.

 FkpH;bkhl;Lfs; ? gpul;onyupah ,kpgPupahyp!;/ 

FkpH;j;jz;Lfs; ? my;ypak; XL jz;L ? bkd;jh 

mu;btd;rp!; (g[jpdh)/ jiufPH; ce;J jz;L ? 

fpiurhe;jpkk; (rhke;jp) 

 ghypidtpy;yh tpijj;jd;ik :
 ,J Fd;wy; gFg;g[ kw;Wk; nfkPl;Lfspd; 

,iztpd;wp cUthFk; fUf;fs; MFk;.

 ntw;wpl fUepiy (Adventive embryony) :
  ,Ukoa tpj;jfj;jhtu bry;fshfpa 

Ny;jpRtpypUe;njh my;yJ Ny;ciwapypUe;njh 

neuoahf fU cUthdhy; mJ ntw;wpl fUepiy 

vdg;gLk;. ,J tpj;jfj;jhtu bkhl;L cUthjy; 

vd;Wk; miHf;fg;gLk;. Vbddpy; nfkPl;lhf jhtu 

epiy KGtJkhf ,jpy; fhzg;gLtjpy;iy. 

rpl;u!;/ kh+;rpBbguh nghd;w jhtu=;fspy; 

ntw;wpl fUf;fs; cUthfpd;wd.

 cUthf;f fUt[whtpj;J (Generative 
apospory) : bgUtpj;J jha; bry; neuoahf 

,Ukoa fUg;igahf khWfpwJ. ,=;F tHf;fkhf 

eilbgWk; Fd;wy; gFg;g[ eilbgwtpy;iy.

 v.fh. a{gnlhupak;/ Vu;th

 fUt[whtpj;J (Apospory) : bgUtpj;J jha; 

bry;ypy; tHf;fkhf eilbgWk; Fd;wy; gFg;g[  

ele;J ehd;F bgU tpj;Jf;fisj; jUfpwJ. 

gpd;du; ,e;j ehd;F bgU tpj;Jf;fSk; gog;goahf 

kofpd;wd. Ny;jpR bry; xd;W J}z;lg;gl;L xU 

,Ukoa fUg;igahf khWfpwJ. ,e;j tif 

fUt[wh tpj;J jiHtHp ntw;wpl tpj;J (somatic 
apospory) vd;Wk; miHf;fg;gLk;.

 v.fh: \puhrpak;/ ghu;j;jPdpak;
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VII ghuk;gupa kugpay;2
kugpay;

gFjp?I. g[j;jf tpdhf;fs;

1. kug[rhuhg; ghuk;gupak; tupirapy; fhzg;gLk; 
kugQf;fisf; bfhz;lJ

 m) ikl;nlhfhz;l;upah kw;Wk; gR=;fzpf=;fs;

 M) vz;nlhgpshr tiyg;gpd;dy; kw;Wk; 

ikl;nlhfhz;l;upah

 ,) upnghnrhk;fs; kw;Wk; gR=;fzpfk;

 <) iynrhnrhk;fs; kw;Wk; upnghnrhk;fs;

 tpil : m) ikl;nlhfhz;l;upah kw;Wk; 
gR=;fzpf=;fs;

2. AaBb kugQ tifak; bfhz;l gl;lhzpj; 
jhtuj;jpd; gy;ntW tifahd nfkPl;fis 
fz;lwpa/ ,jDld; fyg;g[w bra;a ntz;oa 

jhtu kugQ tifakhdJ L.V. Mf!;l;–22
 m) aaBB M) AaBB
 ,) AABB <) aabb 

tpil :  <) aabb

3. kugQ tifak; AABbCCiaf; bfhz;l 
jhtuk; vj;jid tifahd nfkPl;fis 
cUthf;Fk;> S.V. GMQ ;–19

 m) @d;W M) ehd;F

 ,) xd;gJ <) ,uz;L

tpil : M) ehd;F

4. gpd;tUtdtw;Ws; vJ gy;Tl;L  
ghuk;;gupaj;jpw;F cjhuzkhFk;>

 m) kpuhgpy!; $yhgh kyupd; epwk;

 M) Mz; njdP cw;gj;jp

 ,) njhl;lg; gl;lhzpapd; tpijf;fdpapd; totk;

 <) kdpju;fspd; njhy; epwk;

tpil : <) kdpju;fspd; njhy; epwk;

5. njhl;lg; gl;lhzpapy; bkz;ly; nkw;bfhz;l 
Ma;tpy;/ cUz;il tot tpij (RR)/ RU=;fpa 
tpijfs; (rr)f;F X=;fpa[k;/ k+;rs;tpijapiy 
ahdJ (YY) gRikahd tpijapiyf;F (yy) 
X=;fpa[k; fhzg;god; ,uz;lhk; jiyKiw 
F2tpy; vjpu;ghu;f;fg;gLk; RRYY × rryy 
g[wj;njhw;wk; ahJ>  S.V.Mf!;l;–21

 m) cUz;il tpijt[ld; gr;ir tpijapiyfs; 

kl;Lk;

 M) RU=;fpa tpijfSld; k+;rs; tpijapiyfs; 

kl;Lk;

 ,) RU=;fpa tpijfSld; gr;ir tpijapiyfs; 

kl;Lk;

 <) cUz;il tpijfSld; Toa k+;rs; 

tpijapiy kw;Wk; RU=;fpa tpijfSld; 

Toa k+;rs; tpijapiyfisf; 

bfhz;oUf;Fk;

tpil : <) cUz;il tpijfSld; 

Toa k+;rs; tpijapiy kw;Wk; 

RU=;fpa tpijfSld; Toa k+;rs; 

tpijapiyfisf; bfhz;L ,Uf;Fk;

6. nrhjidf; fyg;g[ cs;slf;fpaJ

 m) ,U kugQthf;f=;fs; xL=;fpa gz;g[ld; 

fyg;g[Wjy;

 M) F1 fyg;gpd=;fspilna eilbgWk; fyg;g[

 ,) F1 fyg;g[apupa[ld; ,U xL=;F kugQ  

tifak; bfhz;litfspd; fyg;g[

 <) ,U kugQthf;f tifa=;fSld; X=;F 

gz;g[ fyg;g[

tpil: ,) F1 fyg;g[apupa[ld; ,U xL=;F kugQ 

tifak; bfhz;litfspd; fyg;g[

7. gl;lhzpj; jhtuj;jpy; k+;rs; epw tpijfs;/ 

gr;ir epw tpijfSf;F X=;Fj;jd;ika[lDk;/ 

fyg;g[apup k+;rs; epw tpijj;jhtuk; gr;ir 

epw tpij bfhz;l jhtuj;Jld; fyg;g[ 

nkw;bfhs;Sk;gl;rj;jpy; k+;rs; kw;Wk; 

gr;ir epw tpijfs; bfhz;l jhtu=;fs; 

Kjyhk; re;jjpapy; (F1) vt;tpfpjj;jpy; 

fpilf;fg;bgWk;>
 m) 9:1 M) 1:3

 ,) 3:1  <) 50:50

tpil : <) 50:50
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<á 12 - cÆÇ jhtuÉaš

muRj; njh;t[ 

gFâ - IV
F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«. 5×5=25
34.	 (m)	 cÆÇ¥	ó¢áÉu£o	jahÇ¥ò	Kiwia	És¡Ff.	 ghlk; – 10

mšyJ

	 (M)	NÈ‹	mik¥ig	jFªj	gl¤Jl‹	ÉtÇ¡fî«.	 ghlk; – 1

35.	 (m)	fy¥òW¤j«	v‹whš	v‹d?	fy¥òW¤jÈ‹	goÃiyfis	ÉtÇ¡fî«.	 ghlk; – 9

mšyJ

	 (M)	bk©lÈ‹	xU	g©ò¡	fy¥ãid	vL¤J¡fh£Ll‹	És¡Ff.	 ghlk; – 2

36.	 (m)	 òÉÆašrh®	jftš	mik¥òfË‹	K¡»a¤Jt¤ij	vGJf.	 ghlk; – 8

mšyJ

	 (M)	_y¡TW	kuãayhŒÉš	muhãlh¥áÞ	xU	jFªj	khâÇ	jhtu«	v‹gj‰fhd	g©òfŸ	ahit?	

 ghlk; – 3

37.	 (m)	 KjšÃiy	k‰W«	ïu©lh«	Ãiy	tÊKiw	ts®¢áfS¡F	ïilnaíŸs	ntWghLfis	vGJf.

 ghlk; – 7

mšyJ

	 (M)	jhtu§fË‹	gšntW	tifahd	ïil¢brašfis	vL¤J¡fh£LfSl‹	És¡Ff.	 ghlk; – 2

38.	 (m)	 ciwFË®	ghJfh¥ò	g‰¿	És¡Ff.	 ghlk; – 5

mšyJ

	 (M)	rÈ¡if	brŒjš	v‹whš	v‹d?	Úy«	bt©ik	fhyÅ	nj®î	Kiw	rÈ¡if	brŒjiy	És¡fî«.

 ghlk; – 4

muR bghJ¤ nj®î - kh®¢ 2023

neu« : 3.00 kÂ cÆÇ jhtuÉaš bkh¤j kâ¥bg©fŸ : 35

gphpt[ - 1
Fwpg;g[ : i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;.

     ii)  bfhLf;fg;gl;Ls;s khw;W tpilfspy; kpft[k; Vw;g[ila tpiliaj; njh;e;bjLj;Jf; FwpaPl;Lld; 

tpilapida[k; nrh;j;J vGjt[k;. 8 x 1 = 8
1. fhLfs; mHpj;jy; vij Kd;dpWj;jpr; bry;tjpy;iy>
 m) khw;wpaikf;fg;gl;l cs;Ah; thdpiy M) ntfkhd Cl;lr;rj;J RHw;rp
 ,) ,aw;if thHpl thdpiy epiy mHpjy; <) kz; mhpg;g[

2. Vyf;fha; ............. FLk;gj;ijr; nrh;e;jJ.
 m) brhnyndrp M) igg;gnurp ,) Bngngrp <) $pd;$pbgnurp

3. rhFgof;F Vw;w kz; tif :
 m) griy kz; M) fsp kz; ,) kzy; <) tz;ly; kz;

4. itu!; mw;w jhtu=;fs; ........... y; ,Ue;J cUthf;fg;gLfpd;wd.
 m) Mf;Fj;jpR tsh;g;g[  M) bry; kpjit tsh;g;g[
 ,) g[nuhl;nlhgpsh!;l; tsh;g;g[ <) cWg;g[ tsh;g;g[

5.  ......... `` ,e;jpa gRikg; g[ul;rpapd; je;ij~~ vd miHf;fg;gLfpwhh;.
 m) M.S. Rthkpehjd; M) P. knf!;thp ,) bkz;ly; <)  bey; b$auhkd;

6. blBg;nuhrpah bgh;gpa{hpah xU ................ .
 m) caphp fisf;bfhy;yp M) caphp cuk; ,) jiH cuk; <) caphp g{r;rpf;bfhy;yp

7.  bfhLf;fg;gl;Ls;stw;wpy; vJ bgU nfkpl;lfj; jhtuj;ijf; Fwpf;fpwJ>
 m) Ny; jpR M) Ny; ,) fUt{z; jpR <) fUg;ig
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8. kFl fHiyia cz;lhf;Fk; ghf;Ohpah :
 m) v!;brhpr;rpah nfhiy  M) ngrpy;y!; rg;oyp!;

 ,) ngrpy;y!; Jhp+;rpbad;rp!; <) mf;nuh ghf;Ohpak; oa[kpngrpad;!;

gphpt[ - 2

Fwpg;g[ :  fPH;f;fhQk; tpdhf;fspy; VnjDk; ehd;F tpdhf;fSf;F tpilaspf;ft[k;. 4 x 2 = 8
9. !;nlhkpak; vd;why; vd;d> ghlk; – 1

10. ,iz nrh;jypd; tiffisj; jUf. ghlk; – 3

11.  kugQ khw;wj;jpw;F gad;gLj;jg;gLk; ntjpg; bghUl;fspd; bgah;fisf; TWf. ghlk; – 4

12. PAR-vd;why; vd;d> ghlk; – 7

13.  Kjy;epiy mwpKfg;gLj;Jjiy ,uz;lhk;epiy mwpKfg;gLj;JjypypUe;J ntWgLj;Jf. ghlk; – 9

14. Tl;Lg; ghpzhkk; vd;why; vd;d> ghlk; – 6

gphpt[ - 3

Fwpg;g[ :  fPH;f;fhQk; tpdhf;fspy; VnjDk; @d;W tpdhf;fSf;F tpilaspf;ft[k;. tpdh vz;  19 ?f;F 

fl;lhakhf tpilaspf;ft[k; 3 x 3 = 9
15. xl;Ljy; kw;Wk; gjpakply; ? ntWgLj;Jf. ghlk; – 1

16. koaj;jpd; Kf;fpaj;Jt=;fs; vitnaDk; @d;wpidg; gl;oaypLf. ghlk; – 3

17.  tzpf ntshz; fhL tsh;g;g[ @yk; tsh;f;fg;gLk; jhtu=;fSf;F ehd;F vLj;Jf;fhl;Lfisj; jUf.

 ghlk; – 8

18.  !;igUypdh nghd;w Ez;Qaph;fis tsh;g;gjw;F ve;j bghUl;fs; gad;gLj;jg;gLfpwJ> ghlk; – 4

19. caphp fz;fhzpg;g[ gw;wp rpW Fwpg;g[ vGJf. ghlk; – 8

gphpt[ - 4

Fwpg;g[ :  midj;J tpdhf;fSf;Fk; tpilaspf;ft[k; 2 x 5 = 10
20. m)  fhw;W kfue;jr; nrh;f;if kyh;fspy; fhzg;gLk; gz;g[fs; ahit> ghlk; – 1

my;yJ

 M)  KGikaw;w X=;Fj;jd;ikia vLj;Jf;fhl;Lld; tpsf;Ff. ghlk; – 2

21. m) twz;l epyj; jhtu=;fspd; cs;sikg;g[ jftikg;g[fis vGJf. ghlk; – 6

my;yJ

 M)  ePawpe;j VnjDk; ,U jhtu=;fspd; brayhf;f @ykUe;J kw;Wk; kUj;Jt Kf;fpaj;Jtj;ijj; jUf.

 ghlk; – 10

muR bghJ¤ nj®î - kh®¢ 2023

neu« : 3.00 kÂ jhtuÉaš bkh¤j kâ¥bg©fŸ : 70

gFjp - I
Fwpg;g[ : i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;.

     ii)  bfhLf;fg;gl;Ls;s khw;W tpilfspy; kpft[k; Vw;g[ila tpiliaj; njh;e;bjLj;Jf; FwpaPl;Lld; 

tpilapida[k; nrh;j;J vGjt[k;. 15 x 1 = 15
1. bghUj;Jf.

 1) vf;nrh epa{f;spna!; - i) gh!;Bngl;il nrh;j;jy; my;yJ ePf;Fjy;

 2) vz;nlh epa{f;spna!; - ii) DNA Jz;Lfis ,izj;jy;

 3) my;fiyd; gh!;Bgl;nl!; - iii) Edpg;gFjpapy; DNA - it Jz;oj;jy;

 4) iynf!; - iv) DNA - it eLtpy; Jz;oj;jy;
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 m) (1)-(i), (2)-(iii), (3)-(ii), (4)-(iv) M) (1)-(i), (2)-(ii), (3)-(iii), (4)-(iv)
 ,) (1)-(iii), (2)-(iv), (3)-(i), (4)-(ii) <) (1)-(iii), (2)-(iv), (3)-(ii), (4)-(i)
2. epug;g[ kugQf;fspd; g[wj;njhw;w tpfpjk;:

 m) 9 : 7 M) 9 : 3 : 3 : 1 ,) 9 : 3 : 4 <) 9 : 6 : 1
3. “,e;jpa gRik g[ul;rpapd; je;ij”
 m) Dr. M.O. ghh;j;jrhujp M) Dr. th;fP!; Fhpad; ,) Dr. M.S. Rthkpehjd; <) Dr. M.S. rghpehjd;

4. bgz; nfkpl;lfj; jhtuj;jpd; Kjy; bry; vJ>

 m) Ez; tpj;J  M) Kjy; epiy fUt{z; jpR

 ,) cl;fU  <) bray;gLk; bgUtpj;J

5.  njhy; g[w;Wnehia mjpfhpf;Fk; epfH;t[ ______ tspkz;ly tha[ Fiwt[ fhuzkhf Vw;gLfpwJ.

 m) iel;u!; Mf;i!L M) mk;nkhdpah ,) Xnrhd; <) kPj;njd;

6. fPH;f;fz;l ve;j kz;zpd; ePh; jhtu=;fSf;Fg; gad;gLfpwJ>

 m) Ez;g[iH ePh; M) g[tp <h;g;g[ ePh; ,) <ug;gj ePh; <) ntjpapay; gpizg;g[ ePh;

7. nth;fliyapd; gpwg;gplk;:

 m) tl mbkhpf;fh M) gpypg;igd;!; ,) gpnurpy; <) ,e;jpah

8. lhbkhpd;l!; ,z;ofhtpd; gpwg;gplk;:

 m) bjd; mbkhpf;fh/ fphP!;  M) Mg;gphpf;f btg;gkz;lyg; gFjp

 ,) ,e;jpah kl;Lk;  <) bjd;dpe;jpah/ _y=;fh

9. jhtujpR tsh;g;gpy; jplg;gLj;Jk; fhuzpahfg; gad;gLj;jg;gLtJ:

 m) EDTA  M) epf;nfhl;odpf; mkpyk;

 ,) mfhh;  <) nfhghy;l;l!; FnshiuL

10.  jhtu=;fs; jpwk;gl xspr;nrh;f;if bra;a ve;j epw xspf;fjph;fis <h;f;fpd;wd>

 m) ePyk; kw;Wk; gr;ir  M) ePyk; kw;Wk; rptg;g[

 ,) gr;ir kw;Wk; ,sk; rptg;g[ <) rptg;g[ kw;Wk; gr;ir

11.  gpd;tUtdtw;Ws; vJ kugpa bra;jpapd; rhpahd thpiriaf; Fwpf;fpwJ>

 m) RNA → g[ujk; →  DNA  M) DNA →  RNA →  g[ujk;

 ,) g[ujk; →  RNA →  DNA <) RNA →  DNA →  g[ujk;

12.  “nfkpl;Lfs; vg;bghGJk; fyg;g[aphpfshf ,Ug;gjpy;iy” vDk; Tw;W

 m) jdpj;Jg; gphpjy; tpjp M) X=;F tpjp

 ,) ,iagpyhf; fUt[Wjy; tpjp <) rhh;gpd;wp xJ=;Fjy; tpjp

13. bjhlf;f Fwpad; vd;gJ:

 m) UAG M) UUU ,) AUG <) UGA
14. bjhlh; tpspk;gw;w fUt{z; jpR fhzg;gLtJ:

 m) thyp!;nehpah M) nfhf;f!; ,) muhf;fp!; <) mhpf;fh fl;r;R

15. bgnlhb$dprp!; vd;gJ"

 m) caphpj; bjhif M) bjhy;Yaph; gotk; ,) ePh; <) kz;

gFjp - II
vitnaDk; MW tpdhf;fSf;F tpilaspf;ft[k;. tpdh vz; 24 f;F fl;lhakhf tpilaspf;ft[k;.

 6 x 2 = 12
16. fhd;jnuhBgpy;yp vd;why; vd;d> ghlk; – 1

17.  bkz;lypaj;ij kW Ma;t[ bra;J fz;lwpe;j mwptpay; mwp+h;fspd; bgah;fis vGJf. ghlk; – 2

18.  kugQf;Fs;ns epfGk; ,ilr;bray; vd;why; vd;d> kugQ ,ilr;bray;fis tifg;gLj;Jf. ghlk; – 2

19.  kugQ tiuglk; vd;why; vd;d> ghlk; – 3

20.  pBR 322 ? d; glk; tiuf. ghlk; – 4
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21. cly fyg;gpdkhf;fy; vd;why; vd;d> ghlk; – 5

22. tpijg;ge;J vd;why; vd;d> ghlk; – 6

23. jiH cukply; gw;wp Fwpg;g[ tiuf. ghlk; – 9

24.  ve;j ,U mog;gil bfhs;iffs; capUs;s jhtu bry;fspy; cs;shh;e;J fhzg;gLfpwJ> ghlk; – 5

gFjp - III

vitnaDk; MW tpdhf;fSf;F kl;Lk; tpilaspf;ft[k;. tpdh vz; 33 ? f;F fl;lhakhf tpilaspf;ft[k;.

 6 x 3 = 18
25.  xl;Ljy; kw;Wk; gjpakply; ? ntWgLj;Jf. ghlk; – 1

26. bka;apy;yh koaj;jpd; tiffis glk; tiuf. ghlk; – 3

27.  Edp@ly; kw;Wk; thyhf;fk; vd;why; vd;d> ghlk; – 3

28.  kugQ khw;wg;gl;l cztpd; ed;ikfs; kw;Wk; jPikfis vGJf. ghlk; – 4

29.  g[jpa fhL tsh;g;gpd; nehf;f=;fs; ahit> ghlk; – 8

30.  NH;epiyapay; goepiyfs; vd;why; vd;d> gy;ntW NH;epiyapay; goepiyfis vGJf. ghlk; – 6

31.  kz;tsj;ij nkk;gLj;Jtjpy; Ez;Qaphp cl;brYj;jpfs; vt;thW gad;gLfpd;wd> ghlk; – 9

32. Mw;wy; gpukpl; vg;nghJk; neuhdit. fhuzk; TWf. ghlk; – 7

33.  ntWgLj;Jf ? fUt[Uf;fs; kw;Wk; braw;if tpijfs;. ghlk; – 5

gFjp - IV
midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 5 x 5 = 25
34. m)  Nypd; glk; tiue;J ghf=;fisf; Fwpf;ft[k;. ghlk; – 1

my;yJ

 M)  jhtu tHpKiw tsh;r;rpapd; Kf;fpaj;Jt=;fis vGJf. ghlk; – 7

35. m)  gR=;fzpf kugQ rhh;e;j ghuk;ghpaj;ij vLj;Jf;fhl;Lld; btspf;bfhzh;f. ghlk; – 2

my;yJ

 M)  jhtu=;fspy; RNA jpUj;j=;fis tpthpf;ft[k;. ghlk; – 3

36. m)  caph; bjhHpy; El;gtpaypd; gad;ghLfis vGJf. ghlk; – 4

my;yJ

 M)  g[nuhl;nlhgpsh!;l; tsh;g;gpy; ml=;fpa[s;s goepiyfis tpthpf;ft[k;. ghlk; – 5

37. m)  ePh; gw;whf;Fiw jPh;it Mnyhrpj;J mjd; ed;ikfis tpsf;ft[k;. ghlk; – 8

my;yJ

 M)  ePh;thH; jhtu=;fspd; tiffis mjd; vLj;Jf;fhl;LfSld; tpthpf;ft[k;. ghlk; – 6

38. m)  gaph;bgUf;fj;jpy; g[jpa gz;g[f;TWfis cUthf;Fk; g[jpa gaph;bgUf;f bjhHpy;El;g Kiwfisg; 

gl;oaypLf. ghlk; – 9

my;yJ

 M)  mhprp kw;Wk; njf;fpd; bghUshjhu Kf;fpaj;Jtj;ij vGJf. ghlk; – 10

♦ ♦
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caphp tpy=;fpay;

myF ghlk; ghlj;jiyg;g[fs;
gf;fk;

vz;

I

1 caphpfspd; ,dg;bgUf;fk; 5

2 kdpj ,dg;bgUf;fk; 17

3 ,dg;bgUf;feyd; 35

II

4 kug[f;flj;jy; bfhs;iffs; 

kw;Wk; khWghLfs;
49

5 @yf;TW kugpay; 69

6 ghpzhkk; 93

III
7 kdpj eyd; kw;Wk; neha;fs; 113

8 kdpj eydpy; Ez;Qaphpfs; 139

IV 9 caphp bjhHpy; El;gtpaypd; 

gad;ghLfs;
164

V

10 caphpd=;fs; kw;Wk; 

,df;Tl;lk;
187

11 caphpa gy;tifj; jd;ik 

kw;Wk; mjd; ghJfhg;g[
209

12 Rw;Wr;NHy; ,lh;ghLfs; 226

bgw;nwhh; Mrphpah; fHfk; tpdhj;jhs; 241

muR Jizj;njh;t[ ? Mf!;l; 2022 250

muR bghJj;njh;t[ ? khh;r; 2023 253

tpy=;fpay;

myF ghlk; ghlj;jiyg;g[fs;
gf;fk;
vz;

I

1 caphpfspd; ,dg;bgUf;fk; 5

2 kdpj ,dg;bgUf;fk; 33

3 ,dg;bgUf;feyd; 35

II

4 kug[f;flj;jy; bfhs;iffs; 

kw;Wk; khWghLfs;
66

5 @yf;TW kugpay; 69

6 ghpzhkk; 110

III

7 kdpj eyd; kw;Wk; neha;fs; 133

8 neha;j; jilf;fhg;gpay; 154

9 kdpj eydpy; Ez;Qaphpfs; 139

IV 10 caphp bjhHpy; El;gtpaypd; 

gad;ghLfs;
185

V

11 caphpd=;fs; kw;Wk; 

,df;Tl;lk;
207

12 caphpa gy;tifj; jd;ik 

kw;Wk; mjd; ghJfhg;g[
209

13 Rw;Wr;NHy; ,lh;ghLfs; 226

muR Jizj;njh;t[ ? Mf!;l; 2022 251

muR bghJj;njh;t[ ? khh;r; 2023 254

bghUslf;fk;
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<á 12 - cÆ® Éy§»aš

ghl« - 1 cÆÇfË‹ ïd¥bgU¡f« 

gFjp I ? g[j;jf tpdhf;fs;

1. vt;tiff; fd;dp ,dg;bgUf;fj;jpy; Mz; 

capupfs; kl;Lnk cUthfpd;wd>

Qty - 2019  L.V. Mf!;l;–22
 m) mu;uPndhnlhf;fp  M) bjypnlhf;fp

 ,) Mk;Bgpnlhf;fp <) m kw;Wk; , ,uz;Lk;

tpil : m) mu;uPndhnlhf;fp

2. ghf;Oupahtpy; ghy; ,dg;bgUf;fk; fPH;f;fz;l 

ve;j Kiwapy; eilbgWfpwJ. L.V. Mf!;l;–21
 m) nfkpl; cUthf;fk; L.V. khh;r; 2023
 M) vd;nlh!;nghu; cUthf;fk;

 ,) ,izjy;

 <) N!;nghu; cUthf;fk;  

tpil : ,) ,izjy;

3. vt;tif ,dg;bgUf;fj;jpy; ntWghLfs; 

njhd;Wk;. L.V. nk–22
 m) ghypyp ,dg;bgUf;fk;

 M) fd;dp ,dg;bgUf;fk;

 ,) ghypdg; bgUf;fk;

 <) `m~ kw;Wk; `M~ ,uz;Lk;   

tpil : ,) ghypdg;bgUf;fk;

4. Tw;W kw;Wk; fhuz tpdhf;fs; :

 fPH;f;fz;l tpdhf;fspy; ,uz;L Tw;Wfs; 

bfhLf;fg;gl;Ls;sd. xd;W Tw;W (T) 

MFk;.  kw;bwhd;W fhuzk; (fh). rupahd 

tpilia fPH;f;fhQk; tifapy; Fwpg;gpLf.

 m)  ̀T~ kw;Wk; `fh~ ,uz;Lk; rupahdhy;  `fh~ 

vd;gJ  `T~ tpd; rupahd tpsf;fk; MFk;.

 M) ` T~ kw;Wk;  `fh~ ,uz;Lk; rupahdit Mdhy;  

`fh~ vd;gJ  ̀T~ tpd; rupahd tpsf;fk; ,y;iy.

 ,) ~T~  rupahdJ Mdhy;  `fh~ jtwhdJ

 <)  `T~ kw;Wk; `fh~ ,uz;Lk; jtwhdit

(i) Tw;W : njdPf;fspd; r@fj;jpy; Mz; njdPf;fisj; 

jtpu kw;w midj;Jk; ,Ukak; bfhz;lit.

 fhuzk; : Mz; njdPf;fs; fd;dp ,dg;bgUf;fk; 

@yk; cw;gj;jp bra;ag;gLfpd;wd.

 tpil: m)   ̀ T~ kw;Wk; ̀ fh~ ,uz;Lk; rupahdhy;  

`fh~ vd;gJ  `T~tpd; rupahd tpsf;fk; MFk;;

(ii) Tw;W : ghypyh ,dg;bgUf;fk; @yk; cUthFk; 

nra;fs; bgw;nwhiu xj;j kugpay; gz;g[fisf; 

bfhz;oUf;Fk;.

 fhuzk; : ghypyh ,dg;bgUf;fj;jpy; kiwKfg; 

gpupt[ kl;Lnk eilbgWfpwJ.

 tpil: m)  ̀ T~ kw;Wk; ̀ fh~ ,uz;Lk; rupahdhy; 
`fh~ vd;gJ `T~tpd; rupahd tpsf;fk; MFk;

5. vt;t[apupdj;jpy; bry; gpupjny ,dg;bgUf;f 
Kiwahfr; bray;g[upfpwJ>

  mkPgh     ghf;Oupah

6. bgz; ,dr;bry; neuoahf tsu;r;rpaile;J 
nrahf khWk; epfH;tpd; bgaiua[k; mJ 
epfGk; xU gwitapd; bgaiua[k; Fwpg;gpLf.

 ,e;j epfH;tpd; bgau; : fd;dp ,dg;bgUf;fk; 

 gwit : thd;nfhHp

7. fd;dp ,dg;bgUf;fk; vd;why; vd;d> 
tpy=;FfspypUe;J ,U vLj;Jf;fhl;Lfs; 
jUf.  QY – 19  S.V.Mf!;l;–21  S.V. nk–22

 mz;l bry;yhdJ fUt[whknyna KG caphpahf 

tsh;r;rp mila[k; braYf;F fd;dp ,dg;bgUf;fk; 

vd;W bgah;.

 (v.fh) bkhGf;F </ njdPf;fs;.

8. ghypyp ,dg;bgUf;fk; (my;yJ) ghypdg; 
bgUf;fk; ,tw;Ws; vJ nkk;gl;lJ> Vd;>

 fhuzk; :? PTA - 5
 ghypdg; bgUf;fk; nkk;gl;lJ.

1. ghypyp ,dg;bgUf;fj;jpy; ntWghLfs; ,Uf;fhJ

2. ghypdg; bgUf;fj;jpy; ,uz;L ,dr; bry;fs; 

,iztjhy; ntWghLfs; njhd;Wk;.

9. ,U gpst[Wjy; Kiwg;go ,dg;bgUf;fk; 
bra;a[k; xU bry; capupfs; mHptw;wit. 
epahag;gLj;J.

 jdp xU bgw;nwhuhy; eilbgWk; ghypyp 

,dg;bgUf;fk; MFk;. ed;F tsh;r;rpaile;j 

bgw;nwhh; caphpdk; neuo bry; gFg;g[/ kiwKfr; 

bry; gFg;g[ Mfpa Kiwfspy; ,U nra; caphpfshf 

khw;wg;gLtjhy;/ mit ,wg;gjpy;iy.

 (v.fh.) mkPgh

10. ghypyp ,dg;bgUf;f Kiwapy; cUthf;fg; 
gLk; nra;fs; Vd; `gpujp~ (clone) vd;W 
miHf;fg;gLfpwJ>

 ghypyp ,dg;bgUf;f Kiwapy; cUthf;fg;gLk; 

nra;fs; bgw;nwhu;fspd; gz;g[fisna bfhz;L 

,Uf;Fk;.

 gpujp vd;gJ bgw;nwhupd; rhaiy bfhz;l nra;fs;. 
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<á 12 - cÆ® Éy§»aš

cÆÇfË‹ ïd¥bgU¡f« ghl« - 1

11. fhuz=;fs; TWf. PTA - 2
m) njdPf;fs; nghd;w capupfs; fd;dp ,dg;bgUf;f tpy=;Ffs; vd;W miHf;fg;gLfpd;wd.
M) Mz; njdPf;fspy; 16 Fnuhnkhnrhk;fSk; bgz; njdPf;fspy; 32 Fnuhnkhnrhk;fSk; 

fhzg;gLfpd;wd. L.V. brg;. 20
m) fhuzk; : ,uhzpnjdP Kl;ilapLk; nghJ rpy Kl;ilfs; fUt[whky; ,lg;gLfpwJ. ,e;j Kl;ilapypUe;J 

Mz; njdP cUthfpwJ. vdnt njdPf;fs; fd;dp ,dg;bgUf;f caph;fs; vd miHf;fg;gLfpwJ.
M)  Mz; njdPf;fs; fd;dp ,dg;bgUf;fk; @yk; cUthFtjhy; mJ 16 Fnuhnkhnrhk;fs; bgw;wpUf;Fk;. 

xU kaj; jd;ik (n).
 	bgz; njdPf;fs; fUt[Wjy; @yk; cUthFtjhy; mjpy; tpe;jpd; 16 FnuhnkhnrhKk;/ mz;lj;jpd; 16 

FnuhnkhnrhKk; ,ize;J 32 Fnuhnkhnrhk;fs; ,U kaj; jd;ik (2n) fhzg;gLfpd;wd.

12. fPH;f;fz;ltw;iw ntWgLj;Jf :

 m) btsp fUt[Wjy; kw;Wk; cl;fUt[Wjy;

 M) gy;yp kw;Wk; gpsndupahtpy; fhzg;gLk; ,Hg;g[ kPl;ly;.

m) btsp fUt[Wjy; cl;fUt[Wjy;

bgz; caphpapd; clYf;F btspapy;/ Mz;/ bgz; 

,dr;bry;fs; ,ize;jhy; mt;tiff; fUt[Wjy; 

'btspf;fUt[Wjy;’  (External Fertilization) 
vdg;gLk;. 

v.fh: flw;g+;Rfs;/ kPd;fs; kw;Wk; ,UthH;tpfs;.

Mz;/ bgz; ,dr; bry;fspd; ,izjyhdJ bgz; 

caphpapd; clYf;Fs;nsna epfH;e;jhy; mt;tiff; 

fUt[Wjy; ‘cl;fUt[Wjy;’  (Internal Fertilization) 
vd miHf;fg;gLk;.

v.fh: Ch;td/ gwitfs; kw;Wk; ghY}l;ofs;.

M) gy;yp–,Hg;g[ kPl;ly; gpsndupah ? ,Hg;g[ kPl;ly;

1. btl;Lz;l (m) ,He;j ghfk; kPz;Lk; 

cUthfpwJ.

xU rpwpa Jz;oypUe;J KG cly; kPz;Lk; tsu;fpwJ.

2. ,jpy; cWg;g[ kPl;g[ eilbgWfpwJ. ,jpy; KG cUt kPl;g[ eilbgWfpwJ.

3 ,it kPz;Lk; cUthf;Fjy; tifahd 

,Hg;g[ kPl;ly;fshFk;.

xt;bthU Jz;Lk; jdJ ,He;j gFjpfis tsur; bra;J 

xU KGikahd caphpahf tsUk; jd;ik bfhz;lit.

13. ,st[apup epiy vt;thW ,dg;bgUf;f epiyapypUe;J ntWgl;Ls;sJ> L.V. khh;r; 2023
 ,st[apup epiy :

 xU capup; gpwg;gpw;;Fk;/ ,dg;bgUf;f Kjpu;r;rpf;Fk; ,ilg;gl;l tsu;r;rpf; fhyk;. 

 rpy tpy=;Ffspd; ,sk; capupfs;

 gR  ? fd;W

 g{r;rp ? yhu;th

 kdpjd; ? FHe;ij

 g{id ? g{idf;Fl;o

 ,dg;bgUf;f epiy :
 xU capupahdJ ,dg;bgUf;fk;  bra;J tHpj; njhd;wy;fis cUthf;Fk; bray;fisr; bra;a[k; fhyk;.

 xU Mz;od; Fwpg;gpl;l fhyj;jpy; kl;Lk; ,dr;nru;f;ifapy; <LgLk; capupfs; gUtfhy ,dr; nru;f;ifahsu;fs; .

 ghy; Kjpu;r;rpf;fhyk; KGtJk; ,dr;nru;f;ifapy; <LgLk; capupfs; bjhlu;r;rpahd ,dr;nru;f;ifahsu;fs; . 

 (v.fh.) Kay;/ nfhHpfs;. 

14. cÆÇfËš fhz¥gL« gšntW tifahd xU§»izî Kiwfis ÉtÇ.

➢  cÆÇfËš gšntW tifahd xU§»izî (fUîWjš) eilbgW»wJ.

m) ‘Ra fUîWjš’ (Autogamy) - xU bršÈÈUªnjh mšyJ xnu cÆÇÆÈUªnjh cUth»‹w M© 

k‰W« bg© ïdbršfŸ ïizªJ fUK£ilia cUth¡F»‹wd. v.fh: M¡ondhÞngÇa« k‰W« 

ghuÛáa«.

M) ‘maš fUîWjš’ (exogamy) - M© k‰W« bg© v‹D« ïU jÅ¤jÅ bg‰nwh®fËÈUªJ 

cUth»‹w M© k‰W« bg© ïd¢bršfŸ x‹¿izªJ fUK£il cUth»wJ. vdnt , ïJ ïU 

bg‰nwh® tifahdJ. v.fh: kÅjÅš M© bg© v‹D« ïU jÅ¤jÅ cÆÇfŸ fhz¥gLjš. 

(lnahÎaÞ mšyJ xU ghš- (cÆÇ) (Dioecious or Unisexual).
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<á 12 - cÆ® Éy§»aš

ghl« - 1 cÆÇfË‹ ïd¥bgU¡f« 

ï) ‘KGnr®¡if’ (Hologamy) - ÑœÃiy cÆÇfËš, áy rka§fËš Kâ®ªj cÆÇfŸ ïd¢bršfis 

cUth¡fhkš, m›cÆÇfns ïd¢bršfŸ ngh‹W brašg£L x‹¿izªJ òâa cÆÇfis¤ 

njh‰WÉ¡»‹wd. ïJ ‘KGnr®¡if’ vd¥gL«. v.fh. oiu¡nfh Ã«~gh (Trichonympha).
<) ïs« brš nr®¡if (Paedogamy) - Kâ®ªj bg‰nwh® bršÈÈUªJ kiwKf¥ãÇî _y« cUthF« 

ïU ïs« nrŒ bršfŸ ïd¢bršfŸ ngh‹W brašg£L x‹¿izªJ òâa cÆÇia¤ njh‰WÉ¡F« 

braš ‘ïs« brš nr®¡if’ vd¥gL«. (v.fh.) M¡ondhãÇ°

c)  khWg£l brš nr®¡if (Merogamy) - mik¥ãš khWg£l ïU á¿a ïd¢bršfŸ x‹¿izí« Kiw 

‘khWg£l bršnr®¡if ’ vd¥gL«. (v.fh) ònuh£nlhnrhth

C) x¤j brš nr®¡if (Isogamy) - mik¥ãY« braÈY« xnu khâÇahd ïU ïd¢bršfŸ x‹¿izjš 

‘x¤j brš nr®¡if ’ vd¥gL«. v.fh. nkhndháÞoÞ.

v) ntWg£l brš nr®¡if’ (anisogamy) (Gr. An without; iso-equal; gam-marriage) - K‰¿Y« ntWg£l 

ïU ïd¢ bršfŸ x‹¿izí« Kiw ‘ntWg£l brš nr®¡if’ (anisogamy) vd¥gL«. ï›tif¡ 

fUîWjš ca®tif Éy§FfËš eilbgW»wJ. Mdhš, m›Éy§FfËš ‘ntWg£l brš nr®¡if’ 

(Anisogamy) ‘xU§»izî’ (Syngamy) ngh‹w th®¤ijfis Él fUîWjš (Fertilization) v‹D« 

th®¤ij¥ ga‹ghnl eilKiwÆš cŸsJ. v.fh. ca®Ãiy KJbfY«g‰wit k‰W« mid¤J 

KJbfY«ãfŸ.

gFjp?II. PTA & muRj; njh;t[ tpdh?tpilfs;

I. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1. kdpju;fs; xUghy; tpy=;Ffs;/ mk;kdpjdpy; fhzg;gLk; fUt[Wjy; tif. PTA - 3
 m) jd; fUt[Wjy;     M) may; fUt[Wjy;
 ,) KG nru;f;if Kiw fUt[Wjy; <)  ,sk; capup fd;dp ,dg;bgUf;fk; 

tpil : M) may; fUt[Wjy;

2. i\l;uhtpy; bkhl;Lf;fs; njhw;Wtpf;Fk; mLf;Ffs;.  PTA - 4  
 m) g[w mLf;F kl;Lk;    M)  g[w kw;Wk; mf mLf;Ffs; 
 ,) g[w eL kw;Wk; mf mLf;Ffs;  <)   g[w kw;Wk; eL mLf;F 

tpil: M) g[w kw;Wk; mf mLf;Ffs;

3. ehlhg;g[Gtpd; Kjd;ik tpUe;njhk;gp kw;Wk; ,uz;lhk; epiy tpUe;njhk;gp Kiwna PTA - 5
 m) bfhR kw;Wk; kdpjd;    M)  kdpjd; kw;Wk; tPl;L < 
 ,) khLfs; kw;Wk; kdpjd;   <)   kdpjd; kw;Wk; gd;wp  tpil: <) kdpjd; kw;Wk; gd;wp

4. ,sk; capup fd;dp ,dg;bgUf;fk; eilbgWk; capup.  L.V. khh;r; 2020
 m) vBgp!; M) njdPf;fs; ,) brhyhndhgpah <) bkhGf;F <

tpil : <) bkhGf;F <

5. bgw;nwhh; clypd; btspg;gFjpapy; bkhl;Lfs; cUthjy; ,t;thW miHf;fg;gLfpwJ:
 m) b$k;a{y;fs; M) mf KfpH;jy; ,) Jz;lhjy; <) g[w KfpH;jy; S.V. khh;r; 2023

tpil : <) g[w KfpH;jy;

II. rhpahd Tw;iwf; fz;lwp

1. gpsh!;nkhnlhkp vd;gJ. PTA - 2
 m)  xd;iw cl;fU bgw;nwhu; gpst[w;W ,uz;L xd;iw cl;fU capupahfj; njhd;Wjy;.

 M)  gy cl;fU cila bgw;nwhu; gpst[w;W ,uz;L xw;iw cl;fU capupahfj; njhd;Wjy;.

 ,)  gy cl;fU cila bgw;nwhu; gpst[w;W gy xw;iw cl;fU capupahfj; njhd;Wjy;.

 <)  gy cl;fU cila bgw;nwhu; gpst[w;Wgy cl;fU cila gy kfs; capupfshfj; njhd;Wjy;

 tpil : <)  gy cl;fU cila bgw;nwhu; gpst[w;W gy cl;fU cila gy kfs; capupfshfj; 
njhd;Wjy;
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cÆÇfË‹ ïd¥bgU¡f« ghl« - 1

2. fPH;tUtdtw;Ws; ve;j xd;W ghukPrpaj;jpd; fpilkl;l ,Urk gpst[ Kiwiag; gw;wpa  
rhpahd thf;fpak;>  LV brg; 2020

 m)  bghpa cl;fU kiwKfg; gphpt[ KiwapYk;/ rpwpa cl;fU neh;Kfg; gphpt[ KiwapYk; gphptilfpd;wd.
 M)  bghpa cl;fU neh;Kfg; gphpt[ KiwapYk;/ rpwpa cl;fU kiwKfg; gphpt[ KiwapYk; gphptilfpd;wd.
 ,)  bghpa cl;fU kw;Wk; rpwpa cl;fU neh;Kfg; gphpt[ Kiwapy; gphptilfpd;wd.
 <)  rpwpa cl;fU kw;Wk; bghpa cl;fU kiwKfg; gphpt[ Kiwapy; gphptilfpd;wd. 

tpil : M) bghpa cl;fU neh;Kfg; gphpt[ KiwapYk;/ rpwpa cl;fU kiwKfg; gphpt[ KiwapYk; gphptilfpd;wd.

III. ,uz;L kjpg;bgz; tpdhf;fs;

1. jd; fUt[Wjy; vd;why; vd;d >          PTA - 2
 xnu capupapypUe;J Mz; kw;Wk; bgz; ,dr; 

bry;fs; cUthfp mit ,ize;J fU Kl;ilia 

cUthf;Fjy;.

 (v.fh.) ghukPrpak;

2. ghukPrpahf;fs; ,iztpd; nghJ fUt[w;w 

Kl;il njhd;Wtjpy;iy/ ,Ug;gpDk; 

,ij ehk; ghypd ,dg;bgUf;fk; vd 

miHf;fpnwhk;. Vd; >                         PTA - 2
 ,k;Kiwapy; xnu rpw;wpdj;ijr; rhh;e;j ,U 

caphpfs; jw;fhypfkhf ,izjy; eilbgWfpwJ.

 ,izt[ Kiw ,dg;bgUf;fj;jpy;/ ,iztpfs; 

xU Fwpg;gpl;l mst[ cl;fU bghUis ghpkhwpf; 

bfhz;l gpd; jdp[j;jdpahf gphpfpd;wd.

3. xU b$k;a{ypd; glk; tiue;J ghf=;fisf; 

Fwp. PTA - 3

4. ,sk; bry; nrh;f;if tiuaW           QY - 2019
 Kjph;e;j bgw;nwhh; bry;ypypUe;J kiwKfg;gphpt[ 

@yk; cUthFk; ,U ,sk; nra; bry;fs; 

,dr;bry;fs; nghd;W bray;gl;L xd;wpize;J 

g[jpa caphpiaj; njhw;Wtpf;Fk; bray; ,sk; bry; 

nrh;f;if vdg;gLk;.

5. ,Hg;g[ kPl;ly; vd;why; vd;d> mjd; tiffis 

tpsf;Ff. L.V. khh;r; 2020 S.V. khh;r; 2023 

 fhakile;j cly; gFjpapypUe;J cly; ghf=;fs; 

(m) jpRf;fs; kW tsu;r;rp miltJ ,Hg;g[ kPl;ly; 

vdg;gLk;. 1740y; Mgpufhk; ouk;g;sp vd;Dk; 

mwptpayhsh; i\l;uhtpy; ,Hg;g[ kPl;ly;ia 

Kjd; Kjypy; Ma;t[ bra;jhh;.  

 vfh : ,Hg;g[ kPl;ly; ,Utifg;gLk;. 

 1) KG cUt kPl;g[  2 ) cWg;g[ kPl;g[

 KG cUt kPl;g[

 KG cUt kPl;gpy; clypd; xU rpwpa Jz;Lg; 

gFjpapypUe;J KGclYk; kPz;Lk; tsh;fpwJ. 

vfh : i\l;uh kw;Wk; gpsndupah

 cWg;g[ kPl;g[

 cWg;g[ kPl;g[ vd;gJ ,He;j cly; cWg;g[fis 

kl;Lk; kPz;Lk; cUthf;fpf; bfhs;Sk; jpwd; MFk;/

 vfh : el;rj;jpu kPd; kw;Wk; Rth;g;gy;yp

6. fUt[Wjy; eilbgWk; ,lj;jpd; 

mog;gilapy; fUt[Wjiy tifg;gLj;Jf.

 L.V. Mf!;l;–21

➢  fUîWjÈ‹ ÃfœÉl¤ij¥ bghW¤J 

xU§»izî Kiw ïu©L tifahf¥ 

ãÇ¡f¥g£LŸsJ.

➢  bg© cÆÇÆ‹ clY¡F btËÆš, M©, 

bg© ïd¢bršfŸ ïizªjhš F¿¥ghf mit 

thG« Ú® thÊl¤âš Ãfœªjhš m›tif¡ 

fUîWjš `btË¡fUîWjš’ (External 
fertilization) vd¥gL«. 

➢ v.fh: fl‰gŠRfŸ, Û‹fŸ k‰W« ïUthœÉfŸ.

➢ M©, bg© ïd¢bršfË‹ ïizjyhdJ 

bg© cÆÇÆ‹ clY¡FŸnsna Ãfœªjhš 

m›tif¡ fUîWjš ‘c£fUîWjš’ 
(Internal fertilization) vd miH¡f¥gL«.

➢ v.fh: C®td, gwitfŸ k‰W« ghÿ£ofŸ.

7. KJik epiy vd;why; vd;d> L.V. nk–22
 ,dg;bgUf;f epiy Koa[k; fhyj;jpy; xU 

capupapd; cly; mikg;gpYk; bray;ghLfspYk; 

rpijt[ Vw;glj; bjhl=;Fk; epiy.

8. gpsh!;nkhnlhkp vd;why; vd;d> L.V. khh;r; 23
 gy cl;fUf;fisf; bfhz;l bgw;nwhu; capupapd; 

cl;fUf;fs; gpupe;J gy cl;fUf;fisf; bfhz;l 

nra; capupfis cUthf;Fk;.

 gpd;du; cl;fUf;fs; gpse;J ,ay;ghd 

vz;zpf;ifia epiyg;gLj;Jfpd;wd.

 (v.fh) gpnyhkpf;!h/ xghypdh.
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ghl« - 1 cÆÇfË‹ ïd¥bgU¡f« 

IV. @d;W kjpg;bgz; tpdhf;fs;

1. Mz; njdPf;fspy; ,dr;bry; cw;gj;jpapd; nghJ kpahrp!; bry;gphpjy; eilbgWtjpy;iy.  
fhuzk; vd;d> PTA - 2

 Mz; njdPf;fs; fUt[whj Kl;ilapypUe;J tsh;r;rpailtjhy; cUthf;fj;jpd; nghJ kpahrp!; eilbgWtjpy;iy/
 Mz; njdPf;fspy;/ ghjp (n) vz;zpf;if Fnuhnkhnrhk;fs; kl;Lnk cs;sJ.

2. tpy=;Ffspy; eilbgWk; fd;dp ,dg;bgUf;fj;ij Vd; ehk; rpwg;g[ tif ghypd ,dg;bgUf;f 
Kiw vd miHf;fpnwhk;>   PTA - 4

 fd;dp ,dg;bgUf;fk; xU rpwg;g[ tifahd ghy; ,dg;bgUf;fkhFk;. Vbddpy; mz;l bry;yhdJ 
fUt[whknyna KG caphpahf tsh;r;rp mila[k; 

 braw;if fd;dp ,dg;bgUf;fj;jpy; fUt[whj mz;lk; ,aw;gpay; my;yJ ntjpa J}z;ly;fs; @yk;  
J}z;lg;gl;L KG caphpahf tsh;r;rpailfpwJ.

 (v/fh/) tisj;jir g[Gf;fs;/ fly; mh;r;rpd;

3. mkPghtpy; eilbgWk; gygpst[ Kiwf;Fk; !;nghh; cUthf;fk; Kiwf;Fk; ,ilna cs;s 

ntWghLfis vGJf.   PTA - 6

gy gpst[ Kiw !;nghh; cUthf;fk; Kiw

1 rhjfkhd NHypy; Vw;gLk; nghJ ciwapYs;s 
mkPgh gy gpst[ Kiwapy; gFg;gile;J vz;zw;w 
rpwpa nghypf;fhyp!;nghh;fs; my;yJ mkPg[nyit 
cw;gj;jp bra;fpd;wd.

NH;epiy rhjfkhFk; nghJ bgw;nwhh; cly; rpije;J 
!;nghh;fs; btspnaw;wg;gLfpd;wd. !;nghh;fs; 
xt;bthd;wpypUe;Jk; xU ,sk; mkPgh btsptUfpd;wJ.

2 rp!;l; ciw ePiu cwp+;rp rpijtiljy;/ Ez;zpa 
nghypf;fhy;fisf; bfhz;l nra; nghypf;fhyp!; 
nghh;fs; btsptUfpd;wd.

cl;fU gy rpW Jz;Lfshf cilfpwJ. gpd; xt;bthU 
Jz;ilr; Rw;wpYk; cl;fUr;rt;t[ cUthfpwJ. mit 
gpd;dh; irl;nlhgpshrj;jpdhy; NHg;gl;l gpd; jk;ikr; 
Rw;wpYk; Xh; !;nghh; ciwia cUthf;FfpwJ.

gFjp?III. TLjy; tpdhf;fs;

I. bghUj;Jf

1. gFjp - I gFjp - II
m vspa xG=;fw;w ,U rkgpst[ i a{f;spdh

M fpilkl;l ,Urkgpst[ ii ilndhBgpshb$y;nyl;

, ePs;kl;l ,Urkgpst[ iii mkPgh

< rha;t[kl;l ,Urkgpst[ iv ghukPrpak;

 A. m – (iii), M – (iv), , – (ii), < – (i)          B. m – (ii),  M – (i), , – (iv), < – (iii) 
 C. m – (iv), M – (ii), , – (iii), < – (i)          D. m – (iii), M – (iv), , – (i), < – (ii) 
 tpil :  D. m – (iii), M – (iv), , – (i), < – (ii)

2. gFjp - I gFjp - II
m mu;uPndhnlhfp i brhyndhgpah

M bjypnlhfp ii uPoah yhu;thf;fs;

, Mk;Bgpnlhfp iii njdPf;fs;

< ,sk;capup fd;dp ,dg;bgUf;fk; iv vBgp!;

 A. m – (ii), M – (iv), , – (iii), < – (i)          B. m – (iv),  M – (ii), , – (i), < – (iii) 
 C. m – (iii), M – (iv), , – (ii), < – (i)          D. m – (iii), M – (i), , – (iv), < – (ii) 
 tpil :  D. m – (iii), M – (i), , – (iv), < – (ii)
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II. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1. gy gpst[fs; ................. y; fhzg;gLfpwJ.

 m) bruh&pak; M) nthh;obry;yh

 ,) ghuhkPrpak; <) mkPgh

 tpil : M) nthh;obry;yh

2. gpsh!;nkhnlhkp fhzg;gLtJ .............

 m) ,uhl;rj mkPghf;fs;  M) bruh&pak;

 ,) i\l;uh  <) gpsh!;nkhoak;

 tpil : m) ,uhl;rj mkPghf;fs;

3. vjpy; ,Hg;g[ kPl;ly; Kjypy; Ma;t[ 

bra;ag;gl;lJ>

 m) el;rj;jpu kPd;  M) gpshndhpah 

 ,) i\l;uh  <)  Mnuypah 

 tpil : ,) i\l;uh

4. ............... Kiwapy; xnu rpw;wpdj;ijr; rhh;e;j 

,U caphpfs; jw;fhypfkhf ,izjy; 

eilbgWfpwJ.

 m)   g[nuhnfhpahl;Lfs;  

M)  fd;dp ,dg;bgUf;fk;  

,)  ,sk; caphp fd;dp ,dg;bgUf;fk;

 <)   ,izt[ Kiw ,dg;bgUf;fk; 

tpil : <) ,izt[ Kiw ,dg;bgUf;fk;

5. mikg;gpYk; braypYk; xnu khjphpahd ,U 

,dr;bry;fs; xd;wpizjy; .......... vdg;gLk;.

 m) ,sk; bry; nrh;f;if

 M) xj;j bry; nrh;f;if 

,) ntWgl;l bry; nrh;f;if

 <) khWgl;l bry; nrh;f;if  

 tpil : M) xj;j bry; nrh;f;if

III. rhpahd Tw;iwf; fz;lwp

1. m)  ehlhg;g[Gtpy; tajhd gGj;j fz;l=;fs; 

!;;l;nuhgpyhtpd; Kd;Kidapy; cs;sJ.

 M)  rPuhf;fy; tifahd ,Hg;g[ kPl;lypd; (v.fh) 

Rtu;g;gy;yp ,He;j thy;

 ,)  rhjfkhd NH;epiyapy; mkPgh rp!;l; vDk; 

ghJfhg;g[ ciwiar; Rue;J brayw;W 

ciwfpwJ.

 <)  btspf;fUt[Wjypy; Mz; kw;Wk; bgz; ,dr; 

bry;fs; capupapd; clYf;F btspna jhd; 

,iza[k;.

 tpil : <) btspf;fUt[Wjypy; Mz; kw;Wk; 

bgz; ,dr; bry;fs; capupapd; clYf;F 

btspna jhd; ,iza[k;.

IV. jtwhd Tw;iwf; fz;lwp

1. m.  1745y; fd;dp ,dg;bgUf;fk; fz;lwpag;gl;lJ.

 M.   xghypdh vd;w capupay; gpsh!;nkhnlhkp 

vdg;gLk;.

 ,.   el;rj;jpu kPdpy; jhd; Kjd;Kjypy; ,Hg;g[ 

kPl;ly; gw;wp Ma;t[f; bfhz;ldu;.

 <.  Mk;Bgpnlhfpapd; (v.fh) vBgp!;.

 tpil : ,.  el;rj;jpu kPdpy; jhd; Kjd;Kjypy; 

,Hg;g[ kPl;ly; gw;wp Ma;t[f; bfhz;lhu;.

2. m.  rpy tpy=;Ffspd; thH;f;if RHw;rp 

,aw;ifahf eilbgWk;.

 M.   njdPf;fs; KGikahd fd;dp ,dg;bgUf;f 

tifahFk;.

 ,.   uPoah yhu;thf;fs; ,sk;capup fd;dp 

,dg;bgUf;fj;jpy; <LgLfpwJ.

 <.   fly; mh;r;rpd; fUt[whj Kl;ilapy; braw;if 

Kiwapy; ,dg;bgUf;fk; J}z;lg;gLfpwJ.

 tpil : M. njdPf;fs; KGikahd fd;dp 

,dg;bgUf;f tifahFk;.

3. m.  i\l;uhthdJ czt[ gw;whf;Fiw Vw;gLk; 

neuj;jpy; g[wKfpH;j;jy; @yk; ,dg;bgUf;fk; 

bra;a[k;.

 M.   ed;dPu; g+;Rfspy; cUthFk; KfpH;j;jy; 

b$k;a{y; vdg;gLk;.

 ,.   ehlhg; g[Gtpy; gGj;j fz;l=;fs; jw;rpijt[ 

vd;w Kiwapy; jhdhf gpupa[k;

 <.   KG cUt kPl;gpy; clypd; xU rpwpa 

Jz;Lg;gFjpapypUe;J KG clYk; kPz;Lk; 

tsu;fpwJ.

tpil:  m. i\l;uhthdJ czt[ gw;whf;Fiw 

Vw;gLk; neuj;jpy; g[wKfpH;j;jy; @yk; 

,dg;bgUf;fk; bra;a[k;.

V. Tw;W kw;Wk; fhuzk; fz;lwp

1. cWjpf;Tw;W :  braw;ifahdf; fd;dp ,dg; 

bgUf;fk; J}z;Ljy; @yk; 

eilbgWfpwJ.

 fhuzk; :   mit capup @yk;  

J}z;lg;gLfpwJ.

 tpil : ,)   `c~  rup Mdhy;  `fh~ jtW

2. cWjpf;Tw;W :  may; fUt[Wjy; vd;gJ ,izt[ 

Kiw ,dg;bgUf;fk; MFk;.

 fhuzk; :   Mz; kw;Wk; bgz; ,dg;bgUf;fr; 

bry; btt;ntW bgw;nwhu; @yk; 

cUthf;fg; gLfpwJ.

 tpil : <) `c~ jtW  Mdhy;   `fh~ rup.
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3. cWjpf;Tw;W :  FWapiH capupfs; bghJthf 

,izt[ Kiw @yk; 

,dg;bgUf;fk; bra;fpd;wd.

 fhuzk; :   ,jpy; ,UntW rpw;wpdj;ijr; 

nru;e;j capupfs; jw;fhypfkhf 

,izfpd;wd.

 tpil : ,)   `c~  rup Mdhy;  `fh~ jtW

VI. jtwhd ,iziaf; fz;lwp

1. gFjp - I gFjp - II

m
ghypyp 

,dg;bgUf;fk;

-
gy gpst[

M
ghypdg; 

bgUf;fk;

-
kugQ xj;j

, mkPgh - vspa ,U rkgpst[

<
ghukPrpaj;jpy; 

bgupa cl;fU

-
neuo bry;gFg;g[

 tpil: M) ghypdg; bgUf;fk; ? kugQ xj;j

2. gFjp - I gFjp - II
m i\l;uh - i\l;uh ty;fhup!;

M el;rj;jpu kPd; - m!;Oupah qgd;!;

, ,uhl;rr mkPgh - xgypdh

< ehlhg;g[G - odpah nrhypak;

 tpil:,) ,uhl;rr mkPgh ? xgypdh

VII. bghUe;jhj xd;iw fz;lwp

1. m. KfpH;j;jy;

 M. !;nghu;fs; cUthf;fk;

 ,. ntWgl;l bry; nru;f;if

 <. mnghiyrp!;

 tpil : ,) ntWgl;l bry; nru;f;if ? ,J 
ghypdg; bgUf;fj;ij rhu;e;jJ. 

2. m. Jz;lhjy; 

 M. KfpH;j;jy;  

 ,. !;l;nuhgpyh Mf;fk; 

 <. cWg;g[ kPl;g[

 tpil : <)  cWg;g[ kPl;g[ ? ,J ,Hg;g[ kPl;ly; 
tif.

3. m. ,sk; capupepiy

 M. ,dg;bgUf;f epiy

 ,. KJik epiy

 <.  ,izt[ Kiw ,dg;bgUf;fk;

 tpil : <) ,izt[ Kiw ,dg;bgUf;fk; ? 

,J thH;f;ifr; RHw;rpapd; epiyapd;ik

VIII. 2 kjpg;bgz; tpdhf;fs;

1. capupd=;fis capuw;witfspypUe;J 
ntWgLj;J.

 capupd=;fs; thH;f;if RHw;rpapy; fPH;f;fz;l 

epfH;t[fis btspg;gLj;Jk;.

 mit gpwg;g[/ tsu;r;rp/ Kjpu;r;rp/ ,dg;bgUf;fk; 

kw;Wk; ,wg;g[.

 ,e;epfH;t[fs; vJt[k; capuw;witfspy; 

fhzg;gLtjpy;iy. 

2. ,UbgUk; ,dg;bgUf;f Kiwfs; vit>
 i) ghypyp ,dg;bgUf;fk;.    ii) ghypdg; bgUf;fk;.

3. ghypdg; bgUf;fk; vd;why; vd;d >
 ,dg;bgUf;f braypy; ,U bgw;nwhu; <Lgl;L 

,uz;Ltif ,dr;bry;fs; ,ize;J eilbgWk; 

,dg;bgUf;fk; ghypdg; bgUf;fkhFk;.

4. gpst[Wjy; vd;why; vd;d >
 ,k;Kiwapy; bgw;nwhu; cld; ,uz;L my;yJ 

mjw;Fk; mjpfkhd mikg;bghj;j nra; 

capupfshfg; gpupjy;

5. ve;j epfH;tpd; @yk; mkPghtpy; ciwahf;fk; 
eilbgWfpwJ>

 rhjfkw;w NHypy; mkPgh jd;idr; Rw;wp ifl;od; 

vd;Dk; ghJfhg;g[ ciwiar; Rue;J ciwahf;fk; 

vd;Dk; epiyia milfpwJ.

6. KfpH;j;jy; vd;why; vd;d>
 ,jpy; bgw;nwhu; capupfspd; clypy; xd;W my;yJ 

gy bkhl;Lfs; njhd;WfpwJ.

 xt;bthU bkhl;Lk; xU capupahf tsu;fpwJ.

7. Jz;lhjy; vd;why; vd;d>
 bgw;nwhu; clyhdJ gy Jz;Lfshfg; gpupfpd;wJ. 

  gpupe;j xt;bthU Jz;Lk; g[jpa capupfshf tsu;fpwJ.

8. fly; rhke;jpapd; ghypyp ,dg;bgUf;f 
Kiwia tptup>

 Jz;lhjy; Kiw ,dg;bgUf;f flw;rhke;jpapd; 

gy ngupd=;fspy; eilbgWfpwJ.

 ghjj;jl;Lfspd; mog;gFjpapy; Vw;gLk; 

RUf;f=;fshy; mit gpupa[k;.

 gpupe;j fJg;g[fs; xt;bthd;wpYk; Fly; jh=;fpfSk;/ 

czu;bfhk;g[fSk; tsu;e;J g[jpa flw;rhke;jpfs; 

cUthfpd;wd/

9. flw;g+;Rfspy; mjpf ,Hg;g[ kPl;ly; jpwd; 
cs;sJ. fhuzk; TWf.

 rpijf;fg;gl;l flw;g+;rpid xU bky;ypa gl;Lj; 

Jzpapd; tHpahf gpHpe;jhy;.

 mjd; @yk; fpilf;Fk; bry; bjhFg;g[ kPz;Lk; g[jpa 

KGikahd flw;g+;Rfshf cUthf ,aYk;.
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10. fUt[Wjiy Vd; xU=;fpizt[ vd;fpnwhk;>
 fUt[Wjiy xU=;fpizt[ vd;W miHg;gjw;F fhuzk; ,U xw;iwka ,dr;bry;fs; ,ize;J ,ul;il 

ka fUthf khWfpwJ.

11. rpy `gy gpst[~ Kiw gd;ko gFg;g[ vd miHf;fg;gLfpd;wJ. fhuzk; vd;d>
 xU capupapypUe;J ehd;F my;yJ gy nra; capupfs; njhd;Wfpd;wd.
 nkYk;/ gpst[Wjy; epfH;t[ KGikaila[k; tiu nra; capupfs; gpupahjjhy; ,ij gd;ko gFg;g[ vd 

miHf;fpd;nwhk;. (v.fh.) nthh;obry;yh

12. may; fUt[Wjy; vd;why; vd;d>
 Mz; kw;Wk; bgz; ,U jdpj;jdp bgw;nwhu;fsp ypUe;J cUthfpd;w ,dr;bry;fs; xd;wpize;J 

fUKl;il cUthfpwJ.
 (v.fh.) kdpjd; ? xUghy; caphp (m) lnah&pa!;

13. fPH;f;fz;ltw;iw ntWgLj;Jf.

g[w KfpH;j;jy; mf KfpH;j;jy;

1.
bgw;nwhu; clypd; btspg;gFjpapy; bkhl;Lfs; 

cUthFk;.

irl;nlhgpshrj;jpDs; cUthfp bgw;nwhu; clypd; 

cs;ns bkhl;Lfs; cUthFk;.

2. (v.fh.) i\l;uh (v.fh.) ehf;oY}fh

gy gpst[ Kiw Jz;lhjy;

1. bgw;nwhu; cly; xj;j mikg;g[ila

gynra; capupfshf gpuptilfpwJ.

bgw;nwhupd; clyhdJ gy Jz;Lfshfg; gpupfpd;wJ.

gpupe;j xt;bthU Jz;Lk; g[jpa capupahf tsUk;.

2. (v.fh.) mkPgh (v.fh.) flw;rhke;jp

KGikahd fd;dp ,dg;bgUf;fk; KGikaw;w fd;dp ,dg;bgUf;fk;

1. ,U bgw;nwhu;fshy; epfGk; ghypdg;

bgUf;fk; eilbgwhJ.

bgw;nwhupd; clyhdJ gy Jz;Lfshfg; gpupfpd;wJ.

gpupe;j xt;bthU Jz;Lk; g[jpa capupahf tsUk;.

2. ,t;tpy=;Ffspd; bgz; capupfs;

kl;Lnk cUthFk;.

,jpy; fUt[w;w Kl;ilfs; bgz; kw;Wk; ntiyf;fhu 

,dkhft[k;/ fUt[whj Kl;ilfs; Mz; ,dkhft[k; 

cUthFk;.

14. xj;j bry; nru;f;if vd;why; vd;d>

 mikg;gpYk; braypYk; xnu khjpupahd ,U 

,dr;bry;fs; xd;wpizjy;.

 v.fh. nkhndhrp!;o!;.

15. KGr;nru;f;if capup vd;why; vd;d>

 Kjpu;e;j capupfs; ,dr;bry;fis cUthf; 

fhky; mt;t[apupfns ,dr; bry;fs; nghd;W 

bray;gl;L xd;wpize;J g[jpa capupfisj; 

njhw;Wtpf;fpd;wJ.

 (v.fh.) oiuf;nfhepk;Bgh.

16. mnghiyrp!; vd;why; vd;d>

 tajhd gGj;j fz;l=;fs; jdpahfnth (my;yJ) 

bjhFg;ghfnth clypy; gpd;gFjpapy; ,Ue;J 

gpupa[k; bray;. (v.fh.) ehlhg;g[G

17. njdPf;fspy; eilbgWk; ,dg;bgUf;f 

Kiwiaf; TW.

 njdPf;fs; ghy; ,dg;bgUf;fk; @yk; fUt[w;w 

Kl;ilapypUe;J ,uhzpj; njdP ntiyf;fhuj; 

njdPf;fs; cUthf;FfpwJ.

 fUt[whj Kl;ilfs; fd;dp ,dg;bgUf;fk; @yk; 

Mz; njdPf;fis cUthf;FfpwJ.

18. ghypyp ,dg;bgUf;fk; vd;why; vd;d>

 jdpbahU bgw;nwhuhy; ,dr;bry; cUthf;fk; 

,d;wp eilbgWk; ,dg;bgUf;fk;.

 v.fh: g[nuhl;o!;lh kw;Wk; ghf;Oupah.

IX. 3 kjpg;bgz; tpdhf;fs;

1. b$k;a{y;fs; vd;why; vd;d>

 b$k;a{y;fs; vd;gJ cs;sik bkhl;LfshFk;.

 ,it cWjpahd ge;J nghd;w mikg;g[ilajhFk;. 
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 ,it cl;gFjpapy; czt[g;bghUs; jh=;fpa 

Mu;f;fpnahirl;Lfs; fhzg;gLfpd;wd.

 rhjfkhd NHy; tUk;nghJ b$k;a{y;fs; bghupj;J 

g+;Rfs; btspg;gLfpd;wd.

2. ehlhg;g[Gf;fs; vt;thW ,dg;bgUf;fk;               

bra;fpd;wd>

 ,it Jz;lhjy; Kiwapy; ,dg;bgUf;fk; 

bra;fpd;wd.

 gGj;j fz;l=;fs; gpupe;J xt;bthU jdp capuhf 

tsu;fpd;wJ.

 ,e;epiyapy; Kjy;epiy tpUe;njhk;gpaplkpUe;J  

(kdpjd;) ,uz;lhk; epiy tpUe;njhk;gpia (gd;wp) 

mila cjt[fpwJ.

3. ,izt[ Kiw ,dg;bgUf;fk; gw;wp 

rpWFwpg;g[ tiuf.

 xnu rpw;wpdj;ijr; rhu;e;j ,U capupfs;/ 

jw;fhypfkhf ,iztjhFk;.

 mit j=;fSf;fpilna Fwpg;gpl;l mst[ cl;fU 

bghUl;fis gupkhwpf; bfhz;L gpd; jdpj;jdpahf 

gpupfpd;wd.

 (v.fh.) ghukPrpak;

4. Vd; njdPf;fspd; fd;dp ,dg;bgUf;fj;ij 

KGikaw;w fd;dp ,dg;bgUf;fk; vd 

miHf;fpd;nwhk;>

 njdPf;fspy; fUt[w;w Kl;il ,uhzpj; njdP 

ahft[k; ntiyf;fhuj; njdPahft[k; tsu;r;rp 

a[Wfpd;wd.

 fUt[whj Kl;ilfs; Mz; njdPf;fshft[k; 

tsUfpd;wd.

 ghypdg;bgUf;fKk;/ fd;dp ,dg;bgUf;fKk; 

njdPf;fspy; fhzg;gLtjhy; mit KGikaw;w 

fd;dp ,dg;bgUf;fk; vd;wiHf;fg;gLfpwJ.

5. capupfspy; fhzg;gLk; gy;ntW tifahd 
xU=;fpizt[ Kiwfs; ahit>

 Ra fUt[Wjy;/ may; fUt[Wjy;/ KGr; nru;f;if/ 

,sk; bry;nru;f;if/ khWgl;l bry; nru;f;if/ xj;j 

bry; nru;f;if/ kw;Wk; ntWgl;l bry; nru;f;if 

nghd;wit xU=;fpizt[ tiffs; MFk;.

6. ,dg;bgUf;f epiyapy; fhzg;gLk; 
bray;fisf; TW.

 o.vd;.V ,ul;og;ghjy;  Mu;.vd;.V cw;gj;jp

 g[uj cw;gj;jp  bry; gpupjy;

 tsu;;r;rp 

 ,dg;bgUf;f myFfs; cUthf;fk;

 fUt[Wjy;.

7. nghypf;fhyp!;nghu;fs; vd;gJ ahJ> mjd; 

kWbgau; ahJ>

 ciwahf;fj;jpy; cs;s mkPgh rhjfkhd NHypy; 

gygpst[ Kiwapy; cUthf;Fk; capupfs;.

 ,it gpd;du; ciwia rpijj;J nghypf; fhy;fs; 

bfhz;l capupfshf btsptUfpwJ.

 kWbgau; ? mkPg[ny.

8. gpst[Wjy; vt;thW eilbgWfpwJ> mjd; 

tiffs; ahit>

 bgw;nwhh; clyhdJ ,uz;L my;yJ mjw;Fk; 

mjpfkhd mikg;bghj;j nra; caphpfshfg; 

gphptilfpd;wd.

 tiffs; :

 1. ,Urkg;gpst[ Kiw  

 2. gy gpst[ Kiw

 3. !;nghh;fs; cUthf;fk; Kiw

 4. !;l;nuhgpyh Mf;fk; Kiw

 5. gpsh!;nkhnlhkp

 ,e;j Ie;J tif gpst[Wjy; tpy=;Ffspy; 

fhzg;gLfpd;wd.

X. 5 kjpg;bgz; tpdhf;fs;

1. ,Urkg; gpst[ Kiwfis gw;wp tpupthf tpilasp.

 bgw;nwhu; capup ,U rk gFjpfshfg; gpupe;J xt;bthU gFjpa[k; xU nra; capupahf khw;wkilfpwJ.

 vspa xG=;fw;w ,U rkgpst[ Kiw vd;gJ xG=;fw;w totKila capupfspy; eilbgWfpd;wJ (v.fh) mkPgh.

 fpilkl;l ,Urkgpst[ Kiwapy; gpst[ kl;lk; capupapd; fpilkl;l mr;rpy; Vw;gLfpd;wJ. (v.fh) ghukPrpak;.

 capupapd; ePs; mr;rpy; gpuptiltJ/ ePs;kl;l ,U rkgpst[ Kiw vdg;gLk;. (v.fh.) a{f;spdh.

 rpy capupfspy; gpst[kl;lk; rha;thf ,Uf;Fk;. mit rha;t[kl;l ,U rkgpst[ KiwahFk;. 

 (v.fh) bruh&pak;.
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2. gygpst[ Kiw gw;wp tpupthf tpilasp.

 rhjfkw;w NHypy; ,dg;bgUf;fk; bra;a rpy capupfspy; gy gpst[ Kiw eilbgWfpwJ.

 cl;fU bjhlu;e;J gpuptile;J gy cl;fUf;fshf cUthfpd;wd.

 irl;nlhgpshrKk; cl;fUf;fisr; Rw;wp NH;e;J bfhz;l xU capupahf khWfpd;wJ.

 gy gpst[ Kiwapy; rkkhd bry; gpupjypdhy; xU capupapypUe;J ehd;F my;yJ gy nra; capupfs; 

njhd;Wfpd;wd.

 nkYk; gpst[Wjy; epfH;t[ KGikaila[k; tiu nra; capupfs; gpuptjpy;iy.

 ,jw;F gd;kogFg;g[ vd;W bgau;. (v.fh : nthh;obry;yh)

    mkPghf;fs; rhjfkw;w NHypy; ciwahf;fk; @yKk; ,dg;bgUf;fk; bra;fpwJ.
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3. fly; rhke;jp kw;Wk; ehlhg[Gtpy; eilbgWk; 

ghypyp ,dg;bgUf;f Kiwahd Jz;lhjy; 

gw;wp tpupthf tpilasp.

 ,jpy; bgw;nwhu; clyhdJ gy Jz;Lfshfg; 

gpupe;;J xt;bthU Jz;Lk; g[jpa capupahf tsUk;.

 fly; rhke;jpapy; ghjj;jl;Lfspd; mog;gFjpapy; 

Vw;gLk; RUf;f=;fshy; gpupe;J fJg;g[fs; cUthFk;.

 xt;bthU fJg;g[k; xU g[jpa flw;rhke;jpahf 

tsUk;.

 ehlhg;g[Gf;fspy; tajhd gGj;j fz;l=;fs; 

gpd;gFjpapy; cs;sd.

 ,it gFjpahfnth my;yJ jdpahfnth gpupa[k; 

braYf;F mnghiyrp!; vd;W bgau;.

 gpupe;j fUthdJ Kjy;epiy tpUe;njhk;gpaplkpUe;J 

,uz;lhk; epiy tpUe;njhk;gpia mile;J mjd; 

thH;f;ifr; RHw;rpia KGikahf;FfpwJ.

4. ,Hg;g[ kPl;ly; kw;Wk; mjd; tiffs; gw;wp 

tptup. 

 ,Hg;g[ kPl;ly; gw;wpa Ma;it i\l;uhtpy; Kjd; 

Kjypy; nkw;bfhz;ltu; Mgpufhk; ouk;g;sp (1740)

 ,Hg;g[ kPl;ly; ,uz;L tifg;gLk;. mit KG 

cUt kPl;g[ kw;Wk; cWg;g[ kPl;ghFk;.

 KG cUt kPl;gpy; clypd; rpW gFjp KG capupia 

cUthf;Fk;.  (v.fh.) i\l;uh

 cWg;g[ kPl;g[ ,U tifg;gLk;. mit rPuhf;fy; 

kw;Wk; kPz;Lk; cUthf;Fjy;.

 clypy; nrjKw;w rpy bry;fs; kl;Lk; bra;ag;gLtJ 

rPuhf;fy; vd;gjhFk;.  v.fh. kdpjd;

 btl;Lz;l gFjpia KGikahf cUthf;FtJ 

kPz;L cUthf;Fjy; vd;gjhFk;. 

 v.fh. Rth;g;gy;yp

ð¬öò ð°F

ð¬öò
ð°F

eœà¼õ£‚è
ð°Fèœ eœà¼õ£‚è

ð°Fèœ

cœñ†ì HK¾

i\l;uhtpy; ,Hg;g[ kPl;ly;
    

     el;rj;jpu kPdpy; eilbgWk;
rPuhf;fy; tifahd ,Hg;g[ kPl;ly;

5. fd;dp ,dg;bgUf;fk; vd;why; vd;d>mjd; 

tiffisg; gw;wp xU fl;;Liu tiuf.

 mz;l bry;yhdJ/ fUt[whknyna KG capupahf 

tsu;r;rp mila[k; braYf;F fd;dp ,dg;bgUf;fk; 

vd;W bgau;.

 1745y; rhu;y!; ghdl; vd;gtuhy; jhd; Kjd; 

Kjypy; fz;lwpag;gl;lJ.

 ,aw;ifahd fd;dp ,dg;bgUf;fk;.

 braw;ifahd fd;dp ,dg;bgUf;fk;.

,aw;ifahd fd;dp ,dg;bgUf;fk; :

 rpy tpy=;Ffspd; thH;f;ifr; RHw;rpapy; fd;dp 

,dg;bgUf;fk; epiyahf kw;Wk; ,aw;ifahf 

eilbgWfpwJ.

 KGikahd ,dg;bgUf;fk; ? ,it 

KGikahd fd;dp ,dg;bgUf;fk; @yk; kl;Lnk 

,dg;bgUf;fk; bra;fpd;wd. (v.fh) rpy g{r;rpfs;

 KGikaw;w ,dg;bgUf;fk; ? ,it ghypdg; 

bgUf;fk; kw;Wk; fd;dp ,dg;bgUf;fk; ,uz;Lnk 

eilbgWk;. (v.fh) njdP

 rpy ,st[apupna fd;dp ,dg;bgUf;fj;jpd; @yk; 

g[jpa jiyKiw ,st[apupfis cUthf;Fk; ,it 

,sk; capup fd;dp ,dg;;bgUf;fk; vdg;gLk;.
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 mu;uPndhnlhfp ? Mz; capupfs; kl;Lnk cUthf;fg;gLfpd;wd. (v.fh) njdP

 bjypnlhfp ? bgz; capupfs; kl;Lnk cUthf;fg;gLfpd;wd. (v.fh) brhyndhgpah

 Mk;Bgpnlhfp ? Mz; my;yJ bgz; capupfs; cUthf;fg;gLfpd;wJ. (v.fh) VBgp!;

 ,sk; caphp fd;dp ,dg;bgUf;fk; ? ,sk; caphpna g[jpa jiyKiwia cUthf;Fk;.  

(v.fh) fy;yPuy; g[G

 braw;if fd;dp ,dg;bgUf;fk; ? fUt[whj mz;lk; ,aw;gpa (m) ntjpa J}z;ly;fs; @yk; KG 

caphpahf tsh;r;rpailfpd;wd.  

(v.fh) fly; mh;r;rpd;

6. KfpH;j;jy; vd;why; vd;d> mjid glj;Jld; tpsf;Ff.

 bgw;nwhh; caphpapd; clypy; xd;W my;yJ gy bkhl;Lfs; njhd;wp xt;bthd;Wk; xU nra; caphpahf khWk; 

epfH;r;rp.

 xt;bthU bkhl;Lk; bgw;nwhiu tpl;Lg;gphpe;J ,ay;ghd thH;f;ifiaj; bjhlh;fpd;wJ. v.fh. flw;g+;R

1. g[wKfpH;j;jy; : bgw;nwhh; clypd; btspg;g[wj;jpy; bkhl;Lfs; cUthdhy; mjw;F g[wKfpH;j;jy; vd;W bgah;.

 v.fh. i\l;uh ? czt[ mjpfk; fpilf;Fk; bghGJ g[wg;gil kw;Wk; mfg;gil btspnehf;fp js;sg;gl;L 

bkhl;L cUthfpd;wJ.

(i) bkhl;lhdJ bgw;nwhh; clw;FHpnahL bjhlh;g[ bfhz;L tha; kw;Wk; czh;ePl;rpfis cUthf;Ffpd;wJ.

(ii) KG tsh;r;rp mile;j gpd;g[ bkhl;od; mog;gFjp RU=;fp bgw;nwhh; clypypUe;J gphpe;J jdpj;j thH;f;ifia 

nkw;bfhs;fpwJ.

 

¬ý†ó£ ªñ£†®¡
õ÷˜„C

ªñ£†®™ õ£Œ ñŸÁ‹
àí˜c†CèO¡

õ÷˜„C

ªðŸ«ø£KìI¼‰¶
HK‰î ªñ£†´

îQ õ£›‚¬è¬ò
«ñŸªè£œ÷™

2. mfKfpH;j;jy; : E}w;Wf;fzf;fhd bkhl;Lfs; irl;nlhgpshrj;jpDs; cUthfp bgw;nwhh; clypDs;nsna 

,Uf;Fk; epiy mfKfpH;j;jy; vd;W bgah;. v.fh : ehf;oY}fh
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muR Jizj;njh;t[ ? Mf!;l; 2022

neu« : 3.00 kÂ cÆÇ-Éy§»aš bkh¤j kâ¥bg©fŸ : 35

m¿îiufŸ : (1)	 	mid¤J	 Édh¡fS«	 rÇahf	 gâth»	 cŸsjh	 v‹gjid	 rÇgh®¤J¡	 bfhŸsî«.	

m¢R¥gâÉš	FiwÆU¥ã‹,	miw¡	f©fhÂ¥ghsÇl«	cldoahf¤	bjÇÉ¡fî«.

 (2)  Úy«	mšyJ	fU¥ò	ikÆid	k£Lnk	vGJtj‰F«	mo¡nfhoLtj‰F«	ga‹gL¤j	

nt©L«.	gl§fŸ	tiutj‰F	bg‹áš	ga‹gL¤jî«.

gFâ - II / ãÇî - 1 

F¿¥ò : (i) mid¤J	Édh¡fS¡F«	ÉilaË¡fî«.	 8×1=8
  (ii)	 	bfhL¡f¥g£LŸs	kh‰W	ÉilfËš	Äfî«	V‰òila	Éilia¤	nj®ªbjL¤J¡	F¿p£Ll‹	

ÉilÆidí«	nr®¤J	vGjî«.

1.	 cÆÇa¥	gštif¤j‹ik	v‹w	th®¤ijia	m¿Kf¥gL¤âat®	ah®?

	 (m)	v£nt®L	Éšr‹	 (M) thšl® nuhr‹	 (ï)	eh®k‹	Äa®Þ	 (<)	MÈÞ	eh®k‹

2.	 rÇahf¥	bghUªJ«	ïizia¤	nj®ªbjL¡fî«.

	 (m)	bAuhÆ‹	 -	 csÉaš	kUªJ

	 (M)	bg‹nrhilmrig‹	 -	 tÈ	Ú¡»

	 (ï)	iyr®Í¡	mÄy«	ilv¤âyikL	 -	 nghij	kUªJ

 (<) M«~ãlik‹fŸ - »s®ñ£o

3. ________ ELISA	Kj‹ikahf¥	ga‹gL»wJ.

	 (m)	âO®	kh‰w§fis¡	f©l¿a

 (M) nehŒ¡ »UÄfis¡ f©l¿a

	 (ï)	ÉU«g¤j¡f	g©òfisíila	Éy§Ffis¤	nj®î	brŒa

	 (<)	ÉU«g¤j¡f	g©òfisíila	jhtu§fis¤	nj®î	brŒa

4.	 M©£nuh#‹	ïizî¥òuj¤ij	c‰g¤â	brŒgit	:

	 (m)	äo¡	bršfŸ	 (M)	iAnghjyhkÞ	 (ï) br®nlhÈ bršfŸ	 (<)	ã£ô£lÇ	Ru¥ã

5.	 òuj¢	nr®¡if	Ãfœ¢á	ika	brašâ£l¤â‹	rÇahd	tÇiria¡	f©l¿f.

	 (m)	gobaL¤jš,	bkhÊbga®¤jš,	ïu£o¥ghjš	 (M)	gobaL¤jš,	ïu£o¥ghjš,	bkhÊbga®¤jš

	 (ï)	efyh¡f«,	bkhÊbga®¤jš,	gobaL¤jš	 (<) ïu£o¥ghjš, gobaL¤jš, bkhÊbga®¤jš

6.	 “ïa‰if¤	nj®î	tÊ	á‰¿d¤	njh‰w«”	v‹w	üiy	btËÆ£lt®	:

 (m) rh®yÞ lh®É‹	 (M)	yhkh®¡	 (ï)	åÞkh‹	 (<)	Ïônfh	o	ÉÇÞ

7.	 ïu©L	bg‰nwh®fË‹	ïu¤jtifí«	AB	ahf	ïU¡F«	bghGJ	rªjâfË‹	ïu¤jtif	v‹dthf	

ïU¡f	Koí«?

 (m) A, B k‰W« AB	 (M)	AB	k£L«		 (ï)	A, B, AB	k‰W«	O	 	 (<)	A	k‰W«	B	k£L«
8.	 R‰W¢NHš	ntsh©ik	k‰W«	ïa‰if	ntsh©ikÆid	gu¥ãa	ntsh©	m¿Éayhs®	_______
 (m) nfh. e«khœth®	 	 (M)	lh¡l®	Ršjh‹	mfkJ	ïÞkhÆš

	 (ï)	lh¡l®	v«.vÞ.	RthÄehj‹	 (<)	N.	»UZz_®¤â

ãÇî -2 
F¿¥ò: VnjD« eh‹F	Édh¡fS¡F	k£L«	ÉilaË¡fî«.	 4×2=8
9.	 ïd¢brš	cUth¡f«	-	tiuaW¡fî«.	 ghlk;?2

10.	 fU¡bfhiy	/	áR¡bfhiy	-	ntWgL¤Jf.	 ghlk;?3

11.	 kugQ¡	F¿pL	v‹whš	v‹d?	 ghlk;?5

12.	 N¥g®	g¡	-	tiuaW¡fî«.	 ghlk;?8

13.	 clšbrš	kugQ	á»¢ir	k‰W«	ïd¢brš	kugQ	á»¢ir	-	ntWgL¤Jf.	 ghlk;?9

14.	 ãw¥ò	åj«	/	ïw¥ò	åj«	-	ntWgL¤Jf.	 ghlk;?10

ãÇî - 3
F¿¥ò:	 	Ñœ¡fhQ«	Édh¡fËš	 VnjD« _‹W	 Édh¡fS¡F	ÉilaË¡fî«.	 Édh	 v©	 19	 -¡F	

f£lhakhf	ÉilaË¡fî«.	 3×3=9
15.	 ÉªJ	bršÈ‹	mik¥ig¥	gl«	tiuªJ	ghf«	F¿¡fî«.		 ghlk;?2
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16.	 cÆÇa¤	 Ô®î	 v‹whš	 v‹d?	cÆÇa¤	 Ô®Éš	 g§nf‰F«	 VnjD«	 xU	 E©QÆÇÆ‹	 bgaiu	

vGJf.	 ghlk;?8

17.	 k©Â‹	njh‰w«	v‹whš	v‹d?	k©Â‹	gÂfŸ	VnjD«	ïu©oid	vGJf.	 ghlk;?10

18.	 jh‹	njh‹wš	nfh£gh£oid	vGJf.	 ghlk;?6

19.	 khRgL¤âfË‹	tiffŸ	ahit?	 ghlk;?12

ãÇî - 4
F¿¥ò : ã‹tU«	Édh¡fS¡F	ÉilaË¡fî«.	 2×5=10
20.	 (m)	 Fnuhnkhnrh«	bjhF¥ò	tiugl«	v‹whš	v‹d?	mj‹	ga‹fis	vGJf.	 ghlk;?4

mšyJ

	 (M)	kU¤Jt¡	fÊî	v‹whš	v‹d?	mj‹	nkyh©ik	k‰W«	fÊtf‰w«	g‰¿	vGJf.	 ghlk;?12

21.	 (m)	 kÅj	kugQ	â£l¤â‹	ïy¡FfŸ	ahit?	 	 	 mšyJ ghlk;?5

	 (M)	jL¥ò	kUªJfŸ	v‹whš	v‹d?	mj‹	tiffis	És¡Ff.	 ghlk;?7

  - o 0 o-

muR Jizj;njh;t[ ? Mf!;l; 2022

neu« : 3.00 kÂ 12 Éy§»aš bkh¤j kâ¥bg©fŸ : 70

gFâ - I 
F¿¥ò : (i) mid¤J	Édh¡fS¡F«	ÉilaË¡fî«.	 15×1=15
  (ii)	 	bfhL¡f¥g£LŸs	kh‰W	ÉilfËš	Äfî«	V‰òila	Éilia¤	nj®ªbjL¤J¡	F¿p£Ll‹	

ÉilÆidí«	nr®¤J	vGjî«.

1.	 v›tif¡	f‹Å	ïd¥bgU¡f¤âš	M©	cÆÇfŸ	k£Lnk	cUth»‹wd?

 (m) m®ßndhnlh¡» 	 (M)	bjÈnlh¡»

	 (ï)	M«~ãnlh¡»	 	 (<)	(m)	k‰W«	(M)	ïu©L«

2.	 xU	FL«g¤âš	_‹W	FHªijfŸ	A, AB	k‰W«	B	v‹w	ïu¤jtiffis¡	bfh©LŸsd®.	ït®fË‹	

bg‰nwh®fŸ	v›tifahd	kuòtif	É»j¤ij¡	bfh©oU¥gh®fŸ?

 (m) IA IB 	k‰W«	IO IO (M) IA IO k‰W« IB IO (ï)  IBIB	k‰W«	IA IA	 (<)	IA IA	k‰W«	 IO IO

3.	 Ñœ¡f©lt‰WŸ	vJ	nk¡nuhng{?

 (m) nkhndhir£L	 (M)	âuh«nghir£	 (ï)	vÇ¤nuhir£	 (<)	È«nghir£L

4.	 c¿ŠRÛD¡F«	RwhÛD¡F«	cŸs	bjhl®ò	:

	 (m)	ngh£o	 	 (M) cjÉ bgW« thœ¡if

	 (ï)	nt£ilahL«	thœ¡if	 (<)	x£L©Â	thœ¡if

5.	 fU	gâí«	ïl«	:

 (m) fU¥ig	 (M)	tÆ‰W¡	FÊ	 (ï)	fyÉ¡	fhšthŒ	 (<)	~bgšnyh¥ãa‹	FHhŒ

6.	 bjhÊ‰rhiy	bkyhÅdh¡f«	v‹w	Ãfœî	Ñœ¡f©l	vjid	És¡F»wJ?

 (m) ïa‰if¤ nj®î	 	 (M)	ö©l¥g£l	âO®	kh‰w«

	 (ï)	ïd¥bgU¡f¤	jÅik¥gL¤jš	 <)	òÉÆaš	jÅik¥gL¤jš

7. __________ mâfkhf	vL¤J¡bfhŸtJ	fšäuš	mH‰á	nehia	V‰gL¤J»wJ.	

	 (m)	Xãa«	 (M) kJ	 (ï)	òifÆiy	 (<)	nfhbfŒ‹

8. LNG-20	vd¥gL«	__________	cŸ	fU¥ig	rhjdkhdJ,	fU¥ig	thŒ	Ru¡F«	nfhiH¥	bghUË‹	

tHtH¥ò¤	j‹ikia	ca®¤â,	ÉªJ	bršfŸ	fU¥ig	thÆDŸ	EiHtij¤	jil	brŒ»‹wd.

 (m) Ah®nkh‹fis btËÆL«	 (M)	jhÄu«	btËÆL«

	 (ï)	be»Êahš	Md	 	 <)	jhÄu¤jhš	Md

9. __________ ELISA	Kj‹ikahf¥	ga‹gL»‹wJ.

	 (m)	âO®	kh‰w§fis¡	f©l¿a	 (M) nehŒ¡»UÄfis¡ f©l¿a

	 (ï)	ÉU«g¤j¡f	g©òfisíila	Éy§Ffis¤	nj®î	brŒa

	 (<)	ÉU«g¤j¡f	g©òfisíila	jhtu§fis¤	nj®î	brŒa
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10.	 cÆÇa¥	gštif¤j‹ik	v‹w	th®¤ijia	m¿Kf¥gL¤âat®	ah®?

	 (m)	v£nt®L	Éšr‹	 (M) thšl® nuhr‹	 (ï)	eh®k‹	Äa®Þ	 (<)	MÈÞ	eh®k‹

11.	 jÅah®¡	fÂÅ	_y«	cUthF«	Ä‹dQ¡	fÊîfËš	vªj	cnyhf«	mâfkhf¡	fhz¥gL»wJ?

	 (m)	jhÄu«	 (M) fhßa«	 (ï)	gnyoa«	 (<)	jfu«

12.	 bA®nõ	k‰W«	nrÞ	M»nah®	gh¡OÇnah~ngÍš	brŒj	MŒî	vjid¡	fh£L»wJ?

	 (m)	òuj«	gh¡OÇa	bršY¡FŸ	EiH»wJ	 (M)	o.v‹.V	xU	kuò¥bghUŸ

 (ï) o.v‹.VÉš fâÇa¡f¤ j‹ikíila fªjf« cŸsJ
	 (<)	ituÞfŸ	cUkh‰w«	milí«

13.	 torhiyfËš	v¤jdhš	c‰g¤â¡F¥	ga‹gL«	bghJthd	js¥bghUŸ	:

	 (m)	nrhah	khî	 (M)	Ãy¡fliy	 (ï) fU«ghiy¡ fÊîfŸ	 (<)	nrhs	czî

14.	 vªj¡	fhy«	‘Û‹fË‹	fhy«‘	vd	miH¡f¥gL»wJ?

	 (m)	bg®Äa‹	 (M)	oiuahá¡	 (ï) onthÅa‹	 (<)	M®nlhÉáa‹

15.	 xU	gH¥ó¢áÆš	3A+XXY	Fnuhnkhnrh«fŸ	fhz¥g£lhš	mj‹	ghš	F¿p£L	v©	v‹d?

 (m) 1.5 (M) 1.0 (ï) 0.67	 (<)	0.5

               gFâ - II 6×2=12
F¿¥ò : vitnaD« MW	Édh¡fS¡F	ÉilaË¡fî«.	Édh	v©	24	-¡F	f£lhakhf	ÉilaË¡fî«.	
16.	 cÆÇa¤	Ô®î	v‹whš	v‹d?	 ghlk;?8

17.	 Þbg®k£nlhb#ÅáÞ	k‰W«	Þbg®Änahb#ÅáÞ	-	ntWgL¤Jf.		 ghlk;?2

18.	 cÆÇa	gštif¤	j‹ikÆ‹	_‹W	ÃiyfŸ	ahit?	 ghlk;?11

19.	 M©,	bg©	ïUghyU¡F«	ghJfh¥ghd	NœÃiyia	cUth¡Ftij	neh¡fkhf¡	bfh©L	
cUth¡f¥g£l	r£l§fË‹	bga®fis¡	F¿¥ã£L,	mj‹	K¡»a¤Jt¤ij	vGJf.	 ghlk;?3

20.	 knyÇahÉ‹	tiffisí«	mj‰fhd	nehŒ¡	fhuÂfisí«	m£ltiz¥gL¤Jf.	 ghlk;?7

21.	 xU	áwªj	fU¤jil	mik¥ã‹	g©òfŸ	ahit?	 ghlk;?3

22.	 FW¡F	kW¡F	kuò	fl¤jš	v‹whš	v‹d?	 ghlk;?4

23.	 ‘rhjhuz	rË¡F’	vâuhf	jL¥ò	kUªij	c‰g¤â	brŒa	KoahjJ	g‰¿	Ú	v‹d	Ãid¡»whŒ?	 ghlk;?7

24.	 kuò¡	fhštÊ	kuò¤bjhlÇš	ga‹gL¤j¥gL«	kuò¡	F¿pLfËš	VnjD«	eh‹»id	tiuf.	ghlk;?4

gFâ - III
F¿¥ò : vitnaD« MW	Édh¡fS¡F	ÉilaË¡fî«.	Édh	v©	33 -¡F	f£lhakhf	ÉilaË¡fî«.

 6×3=18
25.	 x¥ÕL	taJ	fz¡»L«	Kiw	k‰W«	KGikahd	taJ	fz¡»L«	Kiw	-	ntWgL¤Jf.	 ghlk;?6

26.	 ïonahbdšyh	rh¡ifa‹áÞ	-	F¿¥ò	vGJf.	 ghlk;?8

27.	 kÅj	m©lbršÈ‹	tiugl«	tiuªJ	ghf§fis¡	F¿¥ãLf.	 ghlk;?2

28.	 kÅj	kugQ	bjhFâ¤	â£l¤â‹	ïy¡FfŸ	vitnaD«	_‹¿id¡	F¿¥ãLf.	 ghlk;?5

29.	 ‘nuhÌ’	v›thW	ïašghd	gRÉÅ‹W	ntWgL»‹wJ	v‹gij	És¡Ff.	 ghlk;?9

30.	 ïd¥bgU¡f	KiwÆ‹	mo¥gil¥	g©òfŸ	ahit?	 ghlk;?1

31.	 Fnuhnkhnrh«	bjhF¥ò	tiugl¤â‹	ga‹fis	vGJf.	 ghlk;?4

32.	 FË®	cw¡f«	k‰W«	nfhil	cw¡f«	M»a	Ãfœ¢áfis	vL¤J¡fh£LfSl‹	ÉtÇ¡fî«.	ghlk;?10

33.	 ghÿ£L«	fhy	khjÉlhÆ‹ikahdJ	v›thW	xU	ïa‰ifahd	fU¤jil	Kiwahf	brašgL»wJ?
 ghlk;?3

gFâ - IV
F¿¥ò : mid¤J Édh¡fS¡F«	ÉilaË¡fî«.	 5×5=25
34.	 (m)	 ÉªJ	brš	cUth¡f¤ij	X®	vËa	tiugl«	_y«	És¡Ff.	 	 mšyJ ghlk;?2

	 (M)	kugQ¡	F¿pLfË‹	áw¥ò¥	g©òfËš	VnjD«	Iªâid¡	F¿¥ãLf.	 ghlk;?5

35.	 (m)	 cÆÇd¤	njh‰w«	F¿¤j	ônu	k‰W«	Äšy®	nrhjidia	ÉtÇ¡fî«.	 	 mšyJ ghlk;?6

	 (M)	cÆÇa	gštif¤j‹ikÆ‹	ïH¥ã‰fhd	gšntW	fhuz§fis¥	g£oaÈLf.	 ghlk;?11

36.	 (m)	 kÅjÅš	eilbgW«	ãshÞnkhoa¤â‹	thœ¡if¢	RH‰áia	És¡Ff.	 mšyJ ghlk;?7

	 (M)	 (i)	 NHš	Rfhjhu¡	fÊtiwfŸ	g‰¿	RU¡fkhf	ÉtÇ¡fî«.	 ghlk;?12

  (ii)	 be»Ê¡	fÊîfS¡fhd	Ô®îfŸ	ahit?	 ghlk;?12

37.	 (m)	 Ãô¡Ënahnrh«	cUthF«	Kiwia	ÉtÇ¡fî«.	 	 mšyJ ghlk;?5

	 (M)	k©Â‹	g©òfŸ	g‰¿	És¡fkhf	vGJf.	 ghlk;?10

38.	 (m)	 ï«índhFnshòÈÅ‹	mik¥ig	jFªj	gl¤Jl‹	És¡Ff.	 	 mšyJ ghlk;?7

	 (M)	PCR	-‹	ga‹ghLfis¡	TWf.	 ghlk;?9
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muR bghJj; njh;t[ ? khh;r; 2023

caphp tpy=;fpay;
fhy mst[ : 3.00 kzp neuk;.  bkhj;j kjpg;bgz;fs;: 35

gphpt[ - 1

Fwpg;g[ : i) midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;.

     ii)  bfhLf;fg;gl;Ls;s khw;W tpilfspy; kpft[k; Vw;g[ila tpiliaj; njh;e;bjLj;Jf; FwpaPl;Lld; 

tpilapida[k; nrh;j;J vGjt[k;. 8 x 1 = 8
1.  gl;lht; rpz;l;nuhk; ............... vdt[k; 

miHf;fg;gLfpwJ.

 m) 13? oiunrhkp M) 18 ? oiunrhkp

 ,) lh;dh; rpz;l;nuhk; <) 21 ? oiunrhkp

2.  bgw;nwhh; clypd; btspg;gFjpapy; bkhl;Lfs; 
cUthjy; ,t;thW miHf;fg;gLfpwJ:

 m) b$k;a{y;fs; M) mf KfpH;jy;

 ,) Jz;lhjy; <) g[w KfpH;jy;

3. rPk;ghypy; mjpfk; fhzg;gLtJ :

 m) IgD M) IgE
 ,) IgM <) IgA
4. ,d;lh;Bbguhd;fs; vd;gJ :

 m) caph; vjph; bghUl;fs;
 M) ghf;Ohpa vjph;g;g[g; bghUl;fs;
 ,) g{+;ir vjph;g;g[g; bghUl;fs;
 <) itu!; vjph;g;g[g; bghUl;fs;

5. fUj;jil khj;jpiufspy; fhzg;gLtJ :

 m) hpyhf;!pd; kw;Wk; g[nuhyhf;od;
 M) g[nuhb$!;onuhd; kw;Wk; <!;l;nuh$d;
 ,) g[nuhb$!;onuhd; kw;Wk;  hpyhf;!pd;
 <)  <!;l;nuh$d; kw;Wk; hpyhf;!pd;

6. kdpjdpy; nrw;Wg;g[z;iz Vw;gLj;JtJ :

 m) g[nuhl;nlhnrhth M) itu!;
 ,) g{+;ir <) ghf;Ohpah

7.  thHpl rPuHptpdhy; kpf fLikahd ghjpg;g[fSf;F 
cs;shfp mHpa[k; epiyapy; cs;s tpy=;fpdk; :

 m) ,UthH;tpfs; M) ghY}l;ofs;

 ,) Kl;njhypfs; <) gwitfs;

8.  Jzpfspy; goe;j vz;bza; fiwfis ePf;fg; 
gad;gLk; behjp

 m) bry;Yny!; M) bgf;ond!;

 ,) g[nuhl;ona!; <) ypg;ng!;

gphpt[ - 2

Fwpg;g[ :  VnjDk; ehd;F tpdhf;fSf;F kl;Lk; 

tpilaspf;ft[k; 4 x 2 = 8
9.  fUg;igr; Rthpd; @d;W mLf;Ffs; ahit>

 ghlk;?2

10.  kugQf; FwpaPl;oy; bghUsw;w FwpaPLfs; vd 

miHf;fg;gLgit ahit> ghlk;?5

11.  Ftp ghpzhkk;/ tphp ghpzhkk; ? ntWgLj;Jf.

 ghlk;?6

12.  itu!;fs; @yk; kdpjh;fSf;F Vw;gLk; neha;fs; 

vitnaDk; ehd;fpd; bgah;fisf; TWf.

 ghlk;?7

13.  tphpthf;fk; jUf. ghlk;?12

 m) CFC M) PAN
14.  Fiwbtg;g ntWghLila caphpd=;fs; vd;git 

ahit> vLj;Jf;fhl;Lfs; jUf. ghlk;?10

gphpt[ - 3

Fwpg;g[ :  fPH;f;fhQk; tpdhf;fSs; VnjDk; @d;W 

tpdhf;fSf;F tpilaspf;ft[k;. tpdh vz;  

19 ?f;F fl;lhakhf tpilaspf;ft[k; 

 3 x 3 = 9
15. ,Hg;g[ kPl;ly; vd;why; vd;d> vLj;Jf;fhl;L jUf.

 ghlk;?1

16.  Fnuhnkhnrhk; bjhFg;g[ tiuglj;jpd; gad;fs; 

vitnaDk; @d;wpid vGJf. ghlk;?4

17.  xw;iw bry; g[ujk; vd;why; vd;d> mtw;wpd; 

gad;fis vGJf. ghlk;?8

18.  NHy; cs; ghJfhg;gpw;Fk;/ NHy; btsp 

ghJfhg;gpw;Fk; ,ilna cs;s ntWghLfs; 

ahit> ghlk;?11

19.  Kjph; caphp jpRf;fis g[Jg;gpf;f cjt[k; gy;jpwd; 

bfhz;l bry;fs; ahit> ghlk;?9

gphpt[ - 4

Fwpg;g[ :  gpd;tUk; tpdhf;fSf;F tpilaspf;ft[k; 

 2 x 5 = 10
20. m)  kdpj tpe;J bry;ypd; mikg;igg; glj;Jld; 

tpthpf;ft[k;. ghlk;?2
my;yJ

 M)  ,k;a[ndhFnshg[ypd; mikg;ig jFe;j 

glj;Jld; tpsf;Ff. ghlk;?7

21. m)  g[uj cw;gj;jpapy;/ mkpndh mkpy=;fis 

flj;Jtjpy; Kf;fpa g=;F tfpf;Fk; RNA ? it 

glj;Jld; tpsf;Ff. ghlk;?5

my;yJ

 M)  caphpa gy;tifj;jd;ikapd; ,Hg;gpw;F 

Kf;fpa fhuzkhd kdpj bray;ghLfis 

thpirg;gLj;Jf. ghlk;?11

  - o 0 o-
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muR bghJj; njh;t[ ? khh;r; 2023

tpy=;fpay;
fhy mst[ : 3.00 kzp neuk;.  bkhj;j kjpg;bgz;fs;: 70
mwpt[iufs; : (1)   midj;J tpdhf;fSk; rhpahf gjpthfp cs;sjh vd;gjid rhpghh;j;Jf; bfhs;st[k;. 

mr;Rg;gjptpy; FiwapUg;gpd; miw fz;fhzpg;ghshplk; cldoahf bjhptpf;ft[k;.

 (2)   ePyk; my;yJ fUg;g[ ikapid kl;Lnk vGJtjw;Fk; mof;nfhoLtjw;Fk; gad;gLj;j 

ntz;Lk;. gl=;fs; tiutjw;F bgd;rpy; gad;gLj;jt[k;.

gFjp - I

Fwpg;g[ : (i)    midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;.

 (ii)   bfhLf;fg;gl;Ls;s khw;W tpilfspy; kpft[k; Vw;g[ila tpiliaj; njh;e;bjLj;Jf; 

FwpaPl;Lld; tpilapida[k; nrh;j;J vGjt[k;. 15×1=15

1. Ch;td ,dj;jpd; bghw;fhyk;

 m) ngypnahnrhapf; bgU=;fhyk;

 M) kPnrhnrhapf; bgU=;fhyk;

 ,) g[nuhl;onuhnrhapf; bgU=;fhyk; 
 <) rPndhnrhapf; bgU=;fhyk;

2.  ePh; czt[r; r=;fpypapy; mjpfgl;r DDT brwpt[ 

fhzg;gLtJ

 m) bry; 

 M) flw;gwit (kPd;fis cz;Qk; gwitfs;)

 ,) jhtu kpjit caphpfs;  

  <) ez;L

3.  gpsh!;nkhoaj;jpd; g[wr;rptg;gQ irn&hnfhdp 

eilbgWk; ,lk;

 m) ,iug;ig M) ,uj;j rptg;gQ

 ,) fy;yPuy; <) ypa{f;nfhirl;Lfs;

4. xt;thika[ld; bjhlh;g[ilaJ.

 m) IgA M) IgE
 ,) IgM <) IgG

5.  fPH;tUtdtw;Ws; fUf;nfhskhf;fj;ijg; gw;wpa 

cz;ikahd Tw;W vJ>

  m)  XuLf;F fUf;nfhsk; @tLf;F 

fUf;nfhskhf khWk; epfH;r;rp

 M)  fUt[w;w Kl;ilapypUe;J gybry;epiy 

cUthjy;

 ,)  fUf;nfhsk; fUg;igapd; RtUld; 

xl;of;bfhs;Sjy;

  <)  @y ,dr;bry; mLf;FfspypUe;J Fwpg;gpl;l 

cWg;g[fs; njhd;Wjy;

6.  Kjy; tpe;J jput btspnaw;wj;jpw;F ______ 

vd;W bgah;.

 m) Mh;f;fpblf;lkp  M) kyl;Lj;jd;ik

 ,) !;bgh;khh;f;fp  <) mN!;bgh;kpah

7.  fPH;f;fhQk; FwpaPLfspy; ve;j FwpaPL 

bkj;jpnahdpidf; FwpaPL bra;fpwJ>

 m) UUU M) AUG
 ,) AUC <) UAA

8.  Kjd;Kjyhf kdpjidg; nghyj; 

njhw;wkspj;jit

 m) uhkhgpj;jpf!; M) n\hnkh vuf;l!;

 ,) n\hkpdpl;fs; <) M!;l;unyhgpj;jpf!;

9. ZW - ZZ tif ghy; eph;zak; fhzg;gLtJ

 m) Ch;td

 M) gwitfs;

 ,) kPd;fs;

 <) nkw;fz;l midj;Jk;

10. ed;dPhpypUe;J fly;ePUf;F efUk; tpy=;fpd=;fs;

 m) fl;lhl;uhk!; M) !;Ondhbjh;ky;

 ,) mdhl;uhk!; <) a{hpbjh;ky;

11.  nlhnlh/ gazpfs; g[wh/ !;bly;yhpd; fly; gR 

Mfpatw;wpd mHptpw;F fhuzk; _____
 m) thHpl ,Hg;g[   
 M) kpif gad;ghL

 ,) ,lk; khWk; ntshz;ik 
 <) thHpl=;fs; Jz;lhlg;gLjy;

12.  ghf;Ohpahtpy; ghy; ,dg;bgUf;fk; eilbgWk; 

Kiw

 m) ,izjy;

 M) nfkpl; cUthf;fk;

 ,) N!;nghh; cUthf;fk;

  <) vz;nlh!;nghh; cUthf;fk;

13.  ,uj;j bfhy!;l;uhy; msitf; Fiwf;fg; 

gad;gLj;jg;gLtJ

 m) !;nll;od;fs; M) fl;o rpijg;ghd;

 ,) bll;uhirf;spd; <) irf;nsh!;nghhpd; A
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<á 12 - cÆ® Éy§»aš

12 muRj; njh;t[

14.  rpw;wpd=;fSf;fpilna nghl;o fhuzkhf 

Vw;gLtJ

 m) bjhe;jut[ thH;f;if

 M) caphpd kiwt[

 ,) Tl;Laphp thH;f;if

 <) jpOh;khw;wk;

15.  Mz;ghy; \hh;nkhdhd bl!;nlh!;Onuhd; 

Ruf;Fk; ,lk;

 m) tpe;jf nky RUs;FHy;

 M) brh;nlhyp bry;fs;

 ,) g[nuh!;nll; Rug;gp

 <) yPof; bry;

gFjp - II

vitnaDk; MW tpdhf;fSf;F 

tpilaspf;ft[k;. tpdh vz; 24 - f;F fl;lhakhf 

tpilaspf;ft[k;. 6×2=12
16. gpsh!;nkhnlhkp vd;why; vd;d> ghlk;?1

17.  !;bgh;kpnahb$dprp!; kw;Wk; 

!;bgh;kl;nlhb$dprp!; ? ntWgLj;Jf. ghlk;?2

18.  nkah; nuhfplhd;!;fp FiwghL vd;why; vd;d>

 ghlk;?3

19.  iynahidnr&d; vd;why; vd;d> ghlk;?4

20. Xfhrhfp Jz;l=;fs; vd;why; vd;d> ghlk;?5

21.  caphpaj; jPh;t[ vd;why; vd;d> ghlk;?8

22.  “bre;jut[g; g[j;jfk;” ? ,ijg; gw;wp cdf;F bjhptJ 

vd;d> ghlk;?11

23. kpif czt{l;lk; ? tiuaWf;ft[k;. ghlk;?12

24.  rpd;dk;ik neha;f;F vjpuhf jLg;g{rp 

jahhpf;fg;gltpy;iy. Vd;> ghlk;?7

gFjp - III

vitnaDk; MW tpdhf;fSf;F 

tpilaspf;ft[k;. tpdh vz; 33 ? f;F fl;lhakhf 

tpilaspf;ft[k;. 6x3=18
25.  ,st[aphpepiy vt;thW ,dg;bgUf;f 

epiyapypUe;J ntWgl;Ls;sJ> ghlk;?1

26.  Kjph;e;j tpe;jQtpd; glk; tiue;J ghf=;fisf; 

Fwpf;ft[k;. ghlk;?2

27.  fUf;FHy; jil kw;Wk; tpe;JFHy; jil ? 

ntWgLj;Jf. ghlk;?3

28.  jpOh;khw;wf; nfhl;ghl;od; rpwg;g[g; gz;g[fis 

vGJf. ghlk;?6

29. ,k;a[ndhFnshg[ypdpd; gzpfs; ahit>

 ghlk;?8

30. behjpfyd;fs; ? tiuaWf;ft[k;. ghlk;?9

31.  PCR ? d; xt;bthU Rw;wpYk; vj;jid Kd;ndhofs; 

njitg;gLfpd;wd. PCR d; Kd;ndho kw;Wk; 

o.vd;.V. ghypknu!pd; g=;F ahJ> PCR Rw;wpy; 

gad;gLj;jgLk; o.vd;.V ghypknu!; ve;j caphpd 

@yj;jpypUe;J bgwg;gLfpd;wJ> ghlk;?9

32. gpwg;g[ tPjk; kw;Wk; ,wg;g[ tPjk; ntWgLj;Jf.

 ghlk;?10

33.  va;l;!; xU neha; my;y. Mdhy; mJ kw;w 

caphpd=;fs; jhf;Ftjw;F cjtpg[hpfpwJ. Vd;>

 ghlk;?7

gFjp - IV
midj;J tpdhf;fSf;Fk; tpilaspf;ft[k;. 5x5=25
34. m)  khjtplha; RHw;rpapd; gy;ntW epiyfis 

tpsf;Ff. ghlk;?2

(my;yJ)
 M)  kyl;Lj;jd;ik vd;why; vd;d> 

kyl;Lj;jd;ikf;fhd fhuz=;fis vGJf. 

 ghlk;?3

35. m)  kdpj kugQj; jpl;lj;jpd; rpwg;gpay;g[fis 

vGJf. ghlk;?5

(my;yJ)
 M)  lhh;tpdpd; FUtpfs; kw;Wk; M!;jpnuypa 

igg;ghY}l;ofs; Mfpait jftikg;g[g; 

gutYf;fhd rpwe;j vLj;Jf;fhl;Lfs; MFk;. 

,r;brhw;bwhliu epahag;gLj;Jf. ghlk;?6

36. m)  eyKld; thH nkw;bfhs;s ntz;oa 

thH;f;if Kiw khw;w=;fs; ahit> ghlk;?7

(my;yJ)
 M)  Kjy;epiy kw;Wk; ,uz;lhk; epiy jilfhg;g[ 

Jy=;fy;fSf;fpilnaahd ntWghLfis 

vGJf. ghlk;?8

37. m)  tpy=;F efyhf;fj;jpd; ed;ikfs; kw;Wk; 

jPikfs; ahit> ghlk;?9

(my;yJ)
 M)  ,df;Tl;lg; guty; vd;why; vd;d> mjd; 

tiffis tpsf;Ff. ghlk;?11

38. m)  caphpa gy;tifj;jd;ik ghJfhg;gpd; 

bghJthd cj;jpfs; ahit> ghlk;?12

(my;yJ)
 M)  fHpt[ePh; Rj;jpfhpg;gpd; epiyfis tpsf;Ff.

 ghlk;?13

  - o 0 o-
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