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Gj;jf tpdh tpilfs; - 1 kjpg;ngz;

FNuhNkhNrhk;

mbg;gilapyhd ghuk;ghpak;3

rhpahd tpilia Njh;e;njL.

1. xU may;mWkbak; nfhz;bUg;gJ

m) MW NtWgl;l kugZj;njhifak;

M) %d;W NtWgl;l kugZj;

njhifak; MW efy;fs;

,) %d;W NtWgl;l kugZj;

njhifaj;jpd; ,uz;L efy;fs;

<) xU kugZj;njhifaj;jpd; MW

efy;fs;

2. Akw;Wk; B vd;w kugZf;fs; FNuh-

NkhNrhkpd; kPJ 10 cM njhiytpy;

mike;Js;sd.xUkhw;Wg;gz;GfUKl;il

AB/ab vd;gNjhL ab/ab ia Nrhjidf;

fyg;G nra;jhy; nkhj;j 100 topj;Njhd;wy;-

fspy; xt;nthU topj;Njhd;wy;fspYk;

vj;jid ,dq;fis vjph;ghh;f;fyhk;?

m) 25 AB, 25 ab, 25 Ab, 25 aB
M) 10 AB, 10 ab
,) 45 AB, 45 ab
<) 45 AB, 45 ab, 5 Ab, 5 aB

3. gl;bay; I I gl;bay; II cld; nghUj;Jf.

m) m - i, M - iii, , - ii, < - iv M) m - ii, M - iii, , - iv, < - i
,) m - ii, M - iii, , - i, < - iv <) m - iii, M - ii, , - i, < - iv

4. gpd;tUk; ve;jf; $w;Wfs; rhpahdit?
1. KOikaw;w gpizg;gpdhy; ngw;Nwhh; Nrh;f;if topj;Njhd;wy;fs; kl;LNk
ntspg;gLj;Jfpd;wd.

gl;bay; I
m. ,U kbaj;Jld; xU ,iz FNuhNkhNrhk;fs;

mjpfkhff; fhzg;gLtJ

M. ,Ukbaj;Jld; xU FNuhNkhNrhk; mjpfkhff;

fhzg;gLtJ

,.,Ukbaj;jpy; xU FNuhNkhNrhk; Fiwthff;

fhzg;gLjy;

<. ,Ukbaj;jpypUe;J ,uz;L jdpj;jdp FNuhNkh-

Nrhk; Fiwthff; fhzg;gLjy;

gl;bay; II
i) NkhNdhNrhkp

ii) nll;uhNrhkp

iii) l;iuNrhkp

iv),ul;il khNdhNrhkp

1. ,) %d;W NtWgl;l kugZj;

njhifaj;jpd; ,uz;L efy;fs;

2. <) 45 AB, 45 ab, 5 Ab, 5 aB

3. ,) m - ii, M - iii, , - i, < - iv
4. ,) 3 kw;Wk; 4
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2. KOikahd gpizg;gpy; gpize;j
kugZf;fs; FWf;Nfw;wj;ij ntspg;-

gLj;Jfpd;wd.

3. KOikaw;w gpizg;gpy; ,uz;L

gpize;j kugZf;fs; gphptilayhk;

4. KOikahd gpizg;gpy; FWf;Nfw;wk;

eilngWtjpy;iy

m) 1 kw;Wk; 2 M) 2 kw;Wk; 3

,) 3 kw;Wk; 4 <) 1 kw;Wk; 4

5. Kg;Gs;sp Nrhjidf; fyg;gpd; %yk;

Jy;ypakhd kugZ tiuglk; tiua

KbAk; Vnddpy; ,jd; mjpfhpg;gpdhy;

m) xw;iwf; FWf;Nfw;wk; rhj;jpa-

khfpwJ

M) ,ul;ilf; FWf;Nfw;wk; rhj;jpakhfpwJ.

,) gy; FWf;Nfw;wk; rhj;jpakhfpwJ.
<) kW$l;bizT epfo;tpiuT

rhj;jpakhfpwJ.

6. kf;fhr;Nrhsj;jpy; KOikaw;w
gpizg;gpd; fhuzkhf> ngw;Nwhh; kw;Wk;
kW$l;bizT tiffspd; tpfpjq;fs;
m) 50:50 M) 7:1:1:7
,) 96.4:3.6 <) 1:7:7:1

7. xNu FNuhNkhNrhkpy; G S L H vd;w
kugZf;fs; mike;Js;sd. kW$l;bizT
tpOf;fhL Lf;Fk; Gf;Fk; ,ilNa 12%>
S f;Fk; L f;Fk; ,ilNa 50%, H f;Fk;
S f;Fk; ,ilNa 20% vdpy; kugZf;-
fspd; rhpahd thpiria vOJf.
m) G H S L M) S H G L
,) S G H L <) H S L G

8. Gs;sp rLjpkhw;wj;jhy; DNA -tpd;

thpirapy; Vw;gLk; xj;j gjpyPL> xj;j

gjpyPL NtWgl;l gjpyPL> NtWgl;l gjpyPL

KiwNa

m) A T,TA,CGkw;Wk;GC
M) A G,CT,CGkw;Wk;TA
,) C G,AG,TAkw;Wk;GA
<) G C,AT,TAkw;Wk;CG

9. xU nry;ypy; xUkba FNuhNkhNrhkpd;

vz;zpf;if 18 vdpy;> ,ul;il

khNdhNrhkp kw;Wk; l;iuNrhkp epiyapy;

FNuhNkhNrhk;fspd; vz;zpf;if
m) 35 kw;Wk; 37 M) 34 kw;Wk; 35
,) 37 kw;Wk; 35 <) 17 kw;Wk; 19

10. kuGf;Fwpad; AGCahdJ AGAthf
khw;wkilAk; epfo;T
m) jtWjyhfg; nghUs;gLk; rLjp

khw;wk;
M) nghUSzh;j;jhj rLjpkhw;wk;
,) fl;l efh;T rLjpkhw;wk;
<) ePf;Fjy; rLjpkhw;wk;

11. $w;W : fhkh fjph;fs; nghJthff;
NfhJik tiffspy; rLjpkhw;wj;ijj;
J}z;lg; gad;gLfpd;wd.
fhuzk; : Vnddpy; mZtpypUe;J tUk;
vyf;l;;uhd;fis madpahf;f ,ayhj
Fiwthd Mw;wiy vLj;Jr; nry;fpd;wd.
m) $w;W rhp. fhuzk; $w;Wf;Fr;

rhpahd tpsf;fk;
M) $w;W rhp. fhuzk; $w;Wf;Fr;

rhpahd tpsf;fky;y

5. M) ,ul;ilf; FWf;Nfw;wk; rhj;jpa-
khfpwJ.

6. ,) 96.4 : 3.6
7. ,) S G H L
8. M) A G,CT,CGkw;Wk;TA
9. (tpil jtW) rhpahd tpil:

34 kw;Wk; 38

10. m) jtWjyhfg; nghUs;gLk; rLjp

khw;wk;

11. M) kw;Wk; ,)

M) $w;W rhp. fhuzk; $w;Wf;Fr;

rhpahd tpsf;fky;y

,) $w;W rhp. fhuzk; $w;Wf;F

jtwhd tpsf;fk;
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,) $w;W rhp. fhuzk; $w;Wf;F
jtwhd tpsf;fk;

<) $w;W> fhuzk; ,uz;Lk; jtW

12. kW$l;bizT epfo;tpiuT 0.09
vd ,Ue;jhy;> A kw;Wk; B vd;w ,U

2. NkNy

nfhLf ;fg ;gl ;l glj ;j pd ; %yk;
rLjpkhw;w tifiaf; fz;lwpe;J
tpsf;Ff.

rLjpkhw;w tif
jiyf Po ;j ; njhlh ;e ;j pize ;j

,ul;bg;ghjy; - Reverse tandemduplication

jiyfPo;j; njhlh;e;jpize;j
,ul;bg;ghjy;

,J ,ul;bg;ghjy; my;yJ kPSW-
thjypd; xU (Duplication or Repeat)
tifahFk;.
,J FNuhNkhNrhk; mikg;gpy;

Vw;gLk; gpwo;r;rpahFk;. ,J kugZ
miktpl vz;zpf;ifapy; khw;wq;fis
Vw;gLj;JfpwJ.
FNuhNkhNrhk;fspd; xU gFjp

,ul;bg;gilfpwJ.

,ul;bg;gile;j gFjp mjd;

,ay;ghd gFjpf;Fr; rw;Wj; njhiytpy;

mikfpwJ.

kugZ njhlh; thpir jiyfPohf

mikfpwJ.

3. nka;apyhkbaj;jpd; tiffis

glk; tiuf.

my;yPy;fis gphpf;Fk; tiugl myF

vJthf ,Uf;Fk;?

m) 900 cM M) 90 cM

,) 9 cM <) 0.9 cM

Gj;jf tpdh tpilfs; - 2 kjpg;ngz;fs;

1. jtWjyhfg; nghUs;gLk; rLjpkhw;wk; kw;Wk; nghUSzh;j;jhj

rLjpkhw;wj;jpw;F ,ilNaahd NtWghL vd;d?

1. ,J Nonsense mutation vd

miof;fg;gLfpwJ.

2. xU mkpNdh mkpyj;jpw;fhd

kuGf ;Fw pad ; KbT my ;yJ

epWj;Jf;Fwpadhf khw;wpaikf;fg;

gLfpwJ.

3. Gjpa kuGf;Fwpad;> kuGr; nra;jp

ngah ;T ,Wj p Kd ; Kj p h ;T

miljYf;F toptFf;fpd;wJ.

1. ,J Missense or non - synonymous
mutation vd miof;fg;gLfpwJ.

2. xU mkpNdh mkpyj;jpw;fhd

kuGf;Fwpad; NtnwhU mkpNdh

mkpyj;jpw;fhd kuGf;Fwpadhf

khw;wpaikf;fg;gLfpwJ.

3. Gjpa kuGf;Fwpad;> NtWgl;l mkpNdh

mkpyj;ij cUthf;FfpwJ.

jtWjyhfg; nghUs;gLk; rLjpkhw;wk; nghUSzh;j;jhj rLjpkhw;wk;

ilNrhkp
(,ay;ghdJ)

(2n)

ey;ypNrhkp
(2n-2)

khNdhNrhkp
(2n-1)

l;iuNrhkp
(2n+1)

,ul;il
l;iuNrhkp
(2n+1+1)

nll;uhNrhkp
(2n+2)

ngz;lhNrhkp
(2n+3)

,ul;il
khNdhNrhkp

(2n-1-1)

glk;: nka;apyhkbaj;jpd; tiffs;12. ,) 9 cM
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1. rl;ld; kw;Wk; nghNthp Nfhl;ghl;bd;

rpwg;G mk;rq;fis vOJf.

rl;ld; kw;Wk; nghNthp 1903-y;

ghuk;ghpaj;jpw;fhd FNuhNkhNrhk;

Nfhl ;ghl ;bidj ; jdpj ;jd pahf

Kd;itj;jdh;.

ghuk;ghpaj;jpw;fhd

FNuhNkhNrhk; Nfhl;ghl;bd;

rpwg;G mk;rq;fs;

1. njhlh;r;rpahd nry; gFg;gpd;

(ikl;lhrp];) %yk; xU caphpdj;jpd;

clyr; nry;fshdJ> fUKl;il (zygote)

nry;ypypUe;J cUthfpd;wd.

,e;j clyr; nry;fs; ,uz;L xj;j

FN uhNkhNr hk ; njhFj pfisf ;

nfhz;Ls;sd. ,jpy; xU njhFjp Mz;

ngw;NwhhplkpUe;Jk; (je;ij top)

kw;nwhU njhFjp ngz; ngw;Nwhhpl-

kpUe;Jk; (jha; top) ngwg;gLfpd;wd.

,e;j ,uz;L xj;j FNuhNkhNrhk;

njhFjpfSk; Nrh;e;J xj;jpirT

FNuhNkhNrhk;fis (Homologous pair)

cUthf;Ffpd;wd.

2. Xh; caphpdj;jpd; tho;f;ifr; Row;rp

KOtJk;> FNuhNkhNrhk;fs; mitfspd;

jdpj;Jtkhd mikg;G kw;Wk; jdpj;-

jd;ikiaj; jf;f itj;Jf; nfhs;fpd;wd.

3. xt;nthU FNuhNkhNrhKk;

Fwpg ;g pl ;l kugpaj ; j Ph ;khdpfs;

(my;yJ) nkz;lypa fhuzpfis

(genes) vLj ;Jr ; nry ;f pd ;wJ .

,f;fhuzpfs; kugZf;fs; (genes)vdf;

Fwpg;gplg;gLfpd;wd.

4. kugZf;fs; my;yJ fhuzpfs;

FNuhNkhNrhk;fspd; kPJ fhzg;gLfpd;wd.

2. kugZ tiuglk; vd;why; vd;d?

,jd; gad;fis vOJf.

kugZ tiuglk;

1. ,J Gene mapping vd miof;fg;-

gLfpwJ.

2. ,J gpizg;G tiuglk; (linkage
map) vd;Wk; miof;fg;gLfpwJ.

3. kugZf;fspd; miktplj;ijAk;>

mUfUNf cs;s kugZf;fSf;F

,ilNaAs ;s njhiyitAk ;

Fwpf;Fk; jpl;l tiuglk; kugZ

tiuglk; MFk;.

4. kugZf;fSf;fpilNa cs;s

njhiyT> kW$l;bizT epfo;tpiutpw;F

Neh;tpfpjj;jpy; cs;sJ.

5. ,J kugZf;fs; FNuhNkhNrhkpy;

mike;Js;sd vd;w fUj;jpidf;

$WfpwJ.

6. FNuhNkhNrhk;fspy; kugZf;fs;

xNu rPuhd Neh;f;Nfhl;by; mike;Js;sd.

,it mike;Js;s xU Fwpg;gpl;l

,lj;jpw;F miktplk; (locus) vd;W
ngah;.

7. ,f;fUj;jpid 1913-y; My;/gpul;

H.];lh;Btz;l; vd;gth; Kjd; Kjypy;

cUthf;fpdhh;.

gad;fs;

1 . k ugZt pd ; t h piriaj ;

jPh;khdpf;f cjTfpwJ.

2. xU kugZtpd; miktplj;ij

milahsk; fhz cjTfpwJ.

3. kugZf;fSf;F ,ilNaahd

njhiyitf; fzf;fpl cjTfpwJ.

4. ,U gz;G fyg ;G kw;Wk ;

Kg;gz;G fyg;Gfspd; KbTfisf;

fzpf;f cjTfpwJ.

Gj;jf tpdh tpilfs; - 3 kjpg;ngz;fs;
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1. xNu ngw;NwhhplkpUe;J ngwg;gLk;

NtWgl;l kugZf;fs; xd;whfNt

fhzg;gLk; nghOJ>

(i) epfo;tpd; ngah; vd;d?

(ii) jFe ;j vLj ;Jf ;f hl ; Lld ;

fyg;gpid tiuf.

(iii) Gwj;Njhw;w tpfpjj;ij vOJf.

(i) epfo ;tpd ; ngah; g pizg;G

(linkage). ,J ,izg;G (Coupling)

my;yJ rp]; tif mikT (Cis

configuration)MFk;.

(ii) ,e;epfo;T ,dpg;G gl;lhzpapy;

(yj;iju]; XNlhNul];) fz;lwpag;gl;lJ.

,J tpy;ypak; Ngl;rd; kw;Wk;

nu[pdhy;l; rp.Gd;ndl; MfpNahuhy;

nra;ag;gl;l Ma;T MFk;.

Ma;T

1. ,dpg;Gg; gl;lhzpapy;> Cjh epw

kyh;fs; kw;Wk; ePz;l kfue;jq;fs;

Xq;Fj;jd;ik (PL/PL) cilait.

Mdhy; rptg;G epw kyh;fs; kw;Wk;

tl;l tbt kfue;jq;fs; xLq;Fj;-

jd;ik (pl/pl) cilait.

2. tpy;ypak;; kw;Wk; nu[pdhy;l;

MfpNahh;fs; Cjh epw kyh;fs; kw;Wk;

e Pz ; l kf ue ; jq ; fs ; ngw ; w

xj;jgz;gpizTila (Homozygous)

,dpg;G gl;lhzpj; jhtuj;ijr; rptg;G

epw kyh;fs; kw;Wk; tl;l tbt

kfue;jq;fs; ngw;w xj;jgz;gpiz-

Tila kw;nwhU jhtuj;Jld; fyg;G

nra;jdh;.

3. ,f;fyg;gpd; Kjy; kfTr;re;jjpapy;

(F
1
), midj;Jj; jhtuq;fSk; Cjh

e p w kyh ; fs ; kw ;Wk ; e Pz ; l

kfue;jq;fisg; ngw;w jhtuq;fNs

cUthfpd. vdNt mj;jhtuq;fs;

Xq;Fj;jd;ik ngw;witahf (PL/PL)

fz;lwpag;gl;ld.

4. F
1

re;jjp> ,ul;il xLq;F

jd;ik nfhz;l ngw;NwhUld; fyg;G

(Nrhjid fyg;G) nra;ag;gl;lJ.

5. Mdhy; F
2
re;jjpapy; jdpj;J

gphpjy; tpjpapd;gb> vjph;ghh;f;fg;gl;l

1:1:1:1 vd;w tpfpjj;jpy; jhtuq;fs;

cUthftpy;iy.

6. khwhf> F
2
re;jjpapd; Kbtpy;

gpd;tUgit fpilj;jd:

•mjpf vz;zpf;ifapyhd Cjh

epw kyh;fs; kw;Wk; ePz;l

kfue;jq;fs;.

• Fiwe;j vz;zpf;ifapyhd

rptg;G epw kyh;fs; kw;Wk;

tl;l kfue;jq;fs;.

7. ,e;j ,U gz;GfSf;fhd kug-

Zf;fs; mUfike;J xNu ,iz

xj ;j pirT FNuhNkhNrhk ;fspy ;

mike;Js;sd.

8. ,e;j kugZf;fs; jq;fSf;Fs;Ns

gphpAk; jd;ikaw;wjhy; jdpj;Jg; gphpa

Kbtjpy;iy.

5. Fwpg;gpl;l caphpdj;jpd; rpf;fyhd

kugZj; jd;ikia kugpayhsh;fs;

Ghpe;J nfhs;s cjTfpwJ.

Gj;jf tpdh tpilfs; - 5 kjpg;ngz;fs;
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(iii) Gwj;Njhw;w tpfpjk;>

Cjh Cjh rptg;G rptg;G

ePz;l
:

cUz;il
:

ePz;l : cUz;il

7 : 1 : 1 : 7

Nrhjidf; fyg;G

F
1
NfkPl; Njhd;Wjy;

F
1
re;jjp

fpilf;fg; ngw;w tpfpjk; 7 : 1 : 1 : 7
vjph;ghh;j;j tpfpjk; 1 : 1 : 1 : 1

glk;: ,izg;G my;yJ rp]; tif mikT ngw;w my;yPy;fs;

khw;Wg;gz;gpizT nfhz;l F
1

,ul;il xLq;Fj; jd;ik nfhz;l
ngw;NwhNuhL fyg;G nra;jy;

gpizg;Gw;w
kugZf;fshy; Fiwthd

FWf;Nfw;w tha;g;G

F
2
re;jjp

fUTWjy;

gpizg;Gw;w kugZf;fshy;
kW$l;bizT mw;w
topj;Njhd;wy;fs;
Kjd;ikahdJ

,izg;G my;yJ rp]; tif mikT ngw;w my;yPy;fs;

ngw;Nwhh; re;jjp

xj;jgz;gpizT
ngw;Nwhh;fSf;fpilNa

fyg;G nra;jy;

NfkPl; Njhd;Wjy;

Cjh kyh;
ePz;l kfue;jk;

rptg;G kyh;
cUz;il kfue;jk;

Cjh

ePz;l
Cjh

cUz;il

rptg;G

ePz;l

rptg;G

cUz;il

ngw;Nwhh;

topj;Njhd;wy;
kW$l;bizT

topj;Njhd;wy;fs;

ngw;Nwhh;

topj;Njhd;wy;

44 6 6 44

Cjh kyh;
ePz;l kfue;jk;

rptg;G kyh;
cUz;il kfue;jk;

P
L

PL/PL

P
L

P
L



x

Cjh kyh; ePz;l kfue;jk;

x
P
L

p
l

p
l

p
l

P
L

P
l

p
L

p
l

p
l

P
L

p
l

P
l

p
l

p
l

p
l

p
L

p
l

PL/pl

P
L

p
l

pl/pl
p
l

p
l

p
l


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2 .

thpiriaf; fz;Lgpb.

(i) Kg;Gs;sp Nrhjidf; fyg;G -

Three point test cross

(ii) nfhLf;fg;gl;Ls;s juTfis

gpd;tUk; ml;ltizapy; Fwpg;gpl;L

kugZ tiuglj;ij cUthf;fyhk;.

t.vz; NfkPl;Lfspd; topj;Njhd;wy;fspd;

tiffs; vz;zpf;if

1. ABC 349
2. Abc 114
3. abC 124
4. AbC 5
5. aBc 4
6. aBC 116
7. ABc 128
8. abc 360

(i) ,e;jr; Nrhjidf; fyg;gpd; ngah;

vd;d?

(ii) NkNy nfhLf ;fg ; gl ; Ls ;s

juTfisf ; nf hz ;L kugZ

tiuglj;ij vt;thW cUthf;Ftha;?

(iii) kugZf ;fs pd ; r h p a hd

t.vz; NfkPl;Lfspd; topj;Njhd;wy;fspd; miktplq;fSf;fhd

tiffs; vz;zpf;if kW$l;bizT tif

Akw;Wk;B Akw;Wk;C B kw;Wk; C

1. ABC 349 - - -

2. Abc 114 R R -

3. abC 124 - R R

4. AbC 5 R - R

5. aBc 4 R - R

6. aBC 116 R R -

7. ABc 128 - R R

8. abc 360 - - -
nkhj;jk; 1200 239 482 261

1. Akw;Wk; Bmiktplq;fSf;fhd kW$l;bizTfs;Ab kw;Wk; aBMf ,Uf;Fk;.
kW$l;biztpfspd; vz;zpf;if = 114+5+4+116

= 239
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><

a b c

19.9
tiugl
myFfs;

21.7
tiugl
myFfs;

RF =
nkhj;j kW$l;biztpfspd; vz;zpf;if

x100
nkhj;j topj;Njhd;wy;fspd; vz;zpf;if

= 239 x 100
1200

RF = 19.9 %
2. Akw;Wk; C miktplq;fSf;fhd kW$l;bizTfs;Ackw;Wk; aCMf ,Uf;Fk;.
kW$l;biztpfspd; vz;zpf;if = 114 + 124 + 116 + 128

= 482

RF = 482 x 100
1200

RF = 40.1 %
3. B kw;Wk; Cmiktplq;fSf;fhd kW$l;bizTfs;Bckw;Wk; bCMf ,Uf;Fk;.

kW$l;biztpfspd; vz;zpf;if = 124 + 5 + 4 + 128
= 261

RF = 261 x 100
1200

RF = 21.7 %

• midj ;J kW$l ;bizT

epfo;tpiuT kjpg;GfSk; 50%f;Fk;

Fiwthdit.

• midj ;J mikt plq ;fSk ;

gpizg;Gw;wit.

•,tw;Ws;Akw;Wk; C miktplq;fs;

mjpf kW$l;bizT epfo;tpiuT

(RF) kjpg;igf; fhl;Lfpd;wd.
• vdNt mit mjpf njhiytpy;

jhd; mika KbAk;.

• B miktplk; A kw;Wk; C-f;F
,ilapy; kl;Lk; jhd; ,Uf;f KbAk;.

MfNt kugZf;fspd; thpirahdJ abc
MFk;.

• kugZ tiuglk; gpd;tUkhW>

(iii) kugZf;fspd; rhpahd thpir

abc MFk;.

3 . FWf ;Nfw ;w nray ;Kiwia

tpsf;Ff.

FWf;Nfw;w nray;Kiw

Mechanism of Crossing Over
1. xj;jpirT FNuhNkhNrhk; ,izf-

spd; rNfhjhp my;yhj FNuhkhl;bL-

fSf;fpilNa> ,izahd Jz;lq;fs;
ghpkhw;wg;gl;Lg; Gjpa kugZr; Nrh;f;if
Njhd;Wk; caphpa epfo;T FWf;Nfw;wk;
vdg;gLk;.
2. ‘FWf;Nfw;wk;’vd;w nrhy; 1912- y;

khh;fd; vd;gtuhy; Kd;nkhopag;gl;lJ.
3. FWf;Nfw;wk; gpd;tUk; epiyfis

cs;slf;fpAs;sJ.
,iz Nrh;jy;- Synapsis
ehd;fik

cUthjy; - Tetrad formation
FWf;Nfw;wk; - Crossing over
KbTWjy; - Terminalization
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Gs;spfs; fah];khf;fs; vdg;gLk;.
4. fah];kh gFjpapy; rpYit

my;yJ X tbt mikg;G cUthfpwJ.
5. fha];kh gFjpapy; ,uz;L

FNuhkhl;bLfspd; ciljy; kw;Wk;
kW,izT eilngWfpwJ.
6. ,jd; tpisthfr; rNfhjhp my;yhj

FNuhkhl;bLfSf;fpilNa rkkhd
Jz;Lfs ; gu] ;gug ; gh pkhw ;wk ;
nra;ag;gLfpwJ.

• KbTWjy; - Terminalization
1. FWf;Nfw;wk; eilngw;w gpd;

fah];khthdJ FNuhkhl;bLfspd;

Edpg;gFjpia Nehf;fp efh;fpwJ.

,e;epfo;Nt KbTWjy; vdg;gLk;.

• ,iz Nrh;jy; - Synapsis
1. ,J rpd;nlrp]; (Syndesis) vd;Wk;

miof;fg;gLfpwJ.

2. ,izNrh;jypy;> ,uz;L xj;jpirT

FNuhNkhNrhk;fSf;F ,ilNa neUq;-

fpa ,iz cUthfj; njhlq;FfpwJ.

3. ,J Fd;wy; gFg;G I-y;> GNuhNg];

I-d; irNfhl;bd; epiyapy; Vw;gLfpwJ.
4. xj;jpirT FNuhNkhNrhk;fs;

xd;Wf;nfhd;W mUfikfpd;wd.

5. ,jd; tpisthf xU ,iz

xj ;j pirT FNuhNkhNr hk ; fs ;

Njhd;Wfpd;wd. ,e;j FNuhNkhNrhk;fs;

,ul;il ,iz my;yJ igthyz;l;

(bivalents) vdg;gLfpd;wd.
6. ,e;epfo;tpw;F ,iz Nrh;jy;

vd;W ngah;.

• ehd;fik cUthjy; -Tetrad formation
1. ,ul;il ,izapy; (bivalent) cs;s

xt;nthU xj;jpirT FNuhNkhNrhKk;>
xj;j mikg;Gila ,uz;L rNfhjhp
FNuhkhl;bLfis cUthf;f njhlq;F-
fpwJ.
2. ,it xU nrd;l;Nuhkpauhy;

,izf;fg;gl;L ,Uf;Fk;.
3. ,e;epiyapy; xt;nthU ,ul;il

,izfSk; ehd;F FNuhkhl;bLfisg;
ngw;wpUf;fpwJ. vdNt ,e;epiy
ehd;fik epiy (tetrad stage) vd;W
miof;fg;gLfpwJ.
• FWf;Nfw;wk; - Crossing Over
1. FWf;Nfw;wk; ghf;fpBd; epiyapy;

eilngWfpwJ.
2. xj;jpirT FNuhNkhNrhk;fspd;

rNfhjhp my;yhj FNuhkhl;bLfs; xd;W
my;yJ mjw;F Nkw;gl;l Gs;spfspy;
,izfpd;wd.
3. rNfhjhp my;yhj FNuhkhl;bL-

fSf;F ,ilNaAs;s ,izTg; ;

Fd;wy; gFg;gpd;

GNuh/Ng]; I

GNuh/Ng]; I d;
ghf;fpBd; epiy

nkl;lhNg]; I

nkl;lhNg]; II

kfT

nry;fs;

kW$l;bizTfs;

fah];kh-

FWf;Nfw;wk;

eilngWk;

,lk;

xj;j miktpl

FNuhNkhNrhkpy;

rNfhjhp

my;yhj

FNuhNkhl;bLfs;

ngw;Nwhh;

tif

glk;: FWf;Nfw;wj;jpd; nray;Kiw

ngw;Nwhh;

tif
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*mNjNghy; S
2
my;yPiy ngw;Ws;s

#yf Kbapy;> S
2
kfue ;jj;Jfs;

kfue;jf;Fohia cUthf;Ftjpy;iy.

* S
3
my;yPiy ngw;Ws;s #yf-

Kbapy;> S
3
kfue;jj;Jfs; kfue;jf-

;Fohia cUthf;Ftjpy;iy.

* S
4
my;yPiy ngw;Ws;s #yfKbapy;

S
4
kfue;jj;Jfs; kfue;jf;Fohia

cUthf;Ftjpy;iy.

9. Rag;nghUe;jhj; jd;ikahy;

gpd;tUk; fyg;Gfs; jd; kylhjy;

nfhz;lit MFk;.

* S
1
S

2
x S

1
S

2

* S
2
S

3
x S

2
S

3

* S
3
S

4
x S

3
S

4

10. gpd;tUk; fyg;Gfs; khw;Wgz;-

g pizT nfhz;l jhtuq ;fis

cUthf;Fk;.

2. ,jd; tpisthf xj;jpirT
FNuhNkhNrhk ;fs ; KOikahfg ;
gphpfpd;wd.

4. epf;Nfhl;bahdh jhtuk; Rag;
nghUe;jhj ; jd;ikia vt;thW
nts p g ; gLj ;Jf p wJ ? mjd ;
nray;Kiwia tpsf;Ff.
1. Ra nghUe;jhj; jd;ik (self

incompatability) jd; kylhjy; (self
sterility) vd;Wk; miof;fg;gLfpwJ.
2. jd; kylhjy; vd;gJ xU jhtuj;jp-

ypUe;J ngwg;gLk; kfue;jj;Jfs; mNj
jhtuj;jpd; #yf Kbapy; Kisf;f
,ayhj jd;ikapdhy; Kl;ilfSf;Fs;
fUTWjy; epfo;itr; nra;a ,ayhj
epiyahFk;.
3. <];l; (East) vd;gth; 1925-y;

epf;Nfhl;bahdh jhtuj;jpy; Rag;nghUe;jhj;-
jd;ikf;F gy;$l;L my;y Py ;fs;
fhuzkhf ,Ug;gijf; fz;lwpe;jhh;.
4. Rag;nghUe;jhj;jd;ik gz;igf;

Fwpf;Fk; kugZ ‘S’ MFk;. my;yPy;fspd;
thpir S

1
, S

2
, S

3
, S

4
kw;Wk; S

5
MFk;.

5. may; fUTWjy; %yk; cUthFk;
Gifapiy jhtuq;fs; S

1
S

2
, S

3
S

4
, S

5
S

6

Nghd;w khw;Wg;gz;gpizT nfhz;l-
itfshf ,Uf;Fk;.
6. Mdhy;> mit gpd;tUk;; xj;j-

gz;gpizTfis nfhz;litahf
,Ug;gjpy;iy.

* S
1
S

1 * S
3
S

3

* S
2
S

2 * S
4
S

4

7. S
1
S

2
jhtuj;ij kw;nwhU S

1
S

2

jhtuj ;Jld ; fyg ;G nra ;jhy ;
Rag;nghUe;jhj;jd;ik fhuzkhf
kfue;jf;Foha; ,ay;ghf tsh;tjpy;iy.
8. S

1
my;yPiy ngw;Ws;s #yfKbapy>;

S
1
kfue;jj;Jfs; kfue;jf ;Fohia

cUthf;Ftjpy;iy.

ngz; Mz; ngw;Nwhh;

ngw;Nwhh; (kfue;jk; %yk;)

(#yfKb

gFjp) S
1
S

2
S

2
S

3
S

3
S

4

S
1
S

2

jd; S
3
S

2
S

3
S

1

kyL S
3
S

1
S

3
S

2

S
4
S

1

S
4
S

2

S
2
S

3

S
1
S

2
jd; S

4
S

2

S
1
S

3
kyL S

4
S

3

S
3
S

4

S
1
S

3
S

2
S

3
jd;

S
1
S

4
S

2
S

4
kyL

S
2
S

3

S
2
S

4

glk;: Rag;nghUe;jhj;jd;ik

topj;Njhd;wy;fspd; NtWgl;l
Nrh;f;iffs;.
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* S
1
S

2
x S

1
S

3

* S
1
S

2
x S

3
S

4

* S
2
S

3
x S

1
S

2

* S
2
S

3
x S

3
S

4

* S
3
S

4
x S

1
S

2

* S
3
S

4
x S

2
S

3

11. S
1
S

2
nfhz;l ngz; ngw;NwhUld;

S
2
S

3
nfhz;l Mz; ngw;Nwhiuf; fyg;G

nra;Ak; NghJ ,U tif kfue;jf;-

Foha;fs; NtWg;gLj;jg;gLfpd;wd.

12. S
2
-it nfhz;l kfue;jj;Jfs;fs;;

fUTWjYf;F jpwd; kpf;fitay;y.

13. S
3
-ia nfhz;l kfue;jj;Jfs;

fUTWjy; jpwd; ngw;Ws;sd.

14. S
1
S

2
kw;Wk; S

3
S

4
fyg;gpy; cs;s

midj ;J kfue ;jj ;Jfs ;fSk ;

fUTWjy; jpwd; ngw;Ws;sd.

15. ,jd; %yk; ehd;F tifahd

topj;Njhd;wy;fs; ngwg;gLfpd;wd.

mit:

S
1
S

3
S

2
S

3

S
1
S

4
S

2
S

4

5. kf;fhr;Nrhsj;jpy; ghy; eph;zak;

vt;thW jPh;khdpf;fg;gLfpwJ? mjpy;

gq;FngWk; kugZf;fis vOJf.

1. kf;fhr;Nrhsk; vd;gJ xUghy;

kyh;j;jhtuk; (monoecious) MFk;.

2. Mz; kw;Wk; ngz; kyh;fs; xNu

jhtuj;jpy; fhzg;gLfpd;wd.

3. ,j;jhtuk; ,uz;L tifahd

kQ;rhpfisf; nfhz;Ls;sJ. mit>

* Edp kQ;rhp - Edp Mf;Fj;jpR-

tpypUe;J cUthFk;.

* gf;fthl;L

kQ;rhp - Nfhz nkhl;bypUe;J

cUthFk;.

4. Edp kQ;rhp> kfue;jj;jhs;fs;

kl ;Lk ; ngw ;w r pW kyh ;fisf;

nfhz;Ls;sJ. ,J lhry; (tassel)

my ;yJ fj p h ; FQ ; r k ; vd

miof;fg;gLfpwJ..

5. gf;fthl;L kQ;rhp> #yfk; kl;Lk;

ngw;w rpW kyh;fis nfhz;Ls;sJ.

,J fjph; (ear or cob) vd miof;fg;-

gLfpwJ.

6 . Muk ;g e piya py ; > ,uz;L

kQ;rhpfspYk; kfue;jj;jhs;fSk;

kw;Wk; #yfq;fSk; fhzg;gl;ld.

7. gpe;ija epiyapy; xUghy; jd;ik

nf hz ; l fj p h ; ky h ; fs pd ; >

kfue;jj;jhs;fs; kw;Wk; lhrypy;

cs;s #yfq;fspy;; rpijT Vw;gLk;.

8. gpd;tUk; ,uz;L rLjpkhw;w

k ugZf ;fs ; > (xLq ;F jd ;ik

cilait) xU ghy; jd;ik kw;Wk;

,Ughy ; jd ;ika pd ; (mh pjhf)

NtWghl;bw;Ff; fhuzkhf cs;sd.

* ts - lhry; tpij (Tassel seed)

* ba- fUTwhj; jhtuk; (Barrenplant)
9. ngUk;ghd;ikahd rLjpkhw;wq;fs;>

[pg;nuypd; cw;gj;jpf; Fiwghl;bdhy;

Vw;gLfpd;wd.

#yfj;
jz;L
kfue;j
Foha;

#yfg;ig

S
1
S

2

glk;: Gifapiyapy;

Rag;nghUe;jhj;jd;ik njhlh;Gila

,jd; kugZtifak;

S
1
S

2
S

1
S

2

kfue;jk;

S
3 S

4
S

3
S

1
S

1
S

2
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10 . fj p h ;fs py ; eilngWk ;

kfue;jj;jhs; xLf;fj;jpw;F [pg;nuypd;fs;

Kf;fpag; gq;F tfpf;fpd;wd.

11. xj;j xLq;Fj;jd;ik nfhz;l

lhry; tpijf;fhd my;yPy; ts ts,

lhriy kfue;jk; mw;w ngz; kyuhf

khw;wptpLfpwJ.

12. xj;j xLq;Fj; jd;ik nfhz;l

fUTwhj; jhtuj;jpd; my;yPy; ba ba,

gl;biofs; kw;Wk; fjph; kQ;rhpia

ePf;fp Mz; kyuhf khw;wp tpLfpwJ.

13. ba/ba, ts/ts vd;w kugZ tifak>;

,ul ;ilxLq ;Fj ;jd ;ik kw ;Wk ;

kugZ Xq;F/xLq;Fj; khWghL ghypdk;
tifak; jd;ik

ba/ba ,ul;il xLq;Fj; gl;bio mw;W fhzg;- tsh;r;rpAwh

ts/ts jd;ik gLk;> Mdhy; lhry; ngz; jhtuk;

#yfkhf khw;wg;gLfpwJ.

ba/ba xLq;F kw;Wk; gl;bio ,Ug;gjpy;iy Mz; jhtuk;

ts+/ts+ Xq;Fj; jd;ik Mdhy; lhry; fhzg;gLjy;

ba+/ba+ ,ul;il Xq;Fj; fjph; kw;Wk; lhry; Mfpa xUghy; kyh;-

ts+/ts+ jd;ik ,uz;Lk; nfhz;lit fisg; ngw;w

jhtuk;

ba+/ba+ Xq;F kw;Wk; fjph; nfhz;lit Mdhy; ,ay;ghd ngz;

ts/ts xLq;Fj; jd;ik lhry; mw;wit jhtuk;

ml;ltiz: kf;fhr; Nrhsj;jpy; ghy; eph;zak;

(cah; mik FwpaPL (+) Xq;F gz;gpidf; Fwpf;fpwJ)

tsh;r;rpAwh ngz; jhtuk; MFk;.

14. ba/ba, ts+ ts+vd;w kugZ tifak>;

xLq;F kw;Wk; Xq;Fj;jd;ik nfhz;l

Mz; jhtuk; MFk;.

15. ba+/ba+, ts+/ts+ vd;w kugZ-

tifak;> xUghy; kyh;fisg; ngw;w

jhtuk; MFk;.

16. ba+/ba+, ts/ts vd;w kugZ

tifak;> ,ay;ghd ngz; jhtuk;

MFk;.

kugZf;fs;

* ba kugZ

* ts kugZ

6. kdpjdhy ; cUthf ;fg ;gl ;l
jhdpaj;jpd; ngaiu vOJf. ,J
vt;thW cUthf;fg;gLfpwJ?

kdpjdhy; cUthf;fg;gl;l
jhdpaj;jpd; ngah;

l;hpl;bNfy;
l;hpl;bNfy; cUthf;fk;

1. l;hpbfk; LA+uk; (kf;Nuhdp NfhJik)
kw;Wk; rPNfy; rPhpNay; (iu) Mfpa

jhtuq;fis fyg;G nra;Ak; NghJ
l;hpl;bNfy; fyg;G jhtuk; cUthfpwJ.
2. l;hpbfk; LA+uk;> mjPjg; Gujr;

rj;J nfhz;Ls;sJ.

3. rPNfy; rPhpNay;> iyrpd; vd;w

mkpNdh mkpyj;ij mjpf mstpy;

nfhz;Ls;sJ.

4. bhpl;bNfy; fyg;G jhtukhdJ>
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7. PV/PV vd;w Xq;F kugZ nfhz;l Mz; LNuhNrh/gpyh-it ,ul;il

xLq;F kugZ nfhz;l ngz; LNuhNrh/gpyh-Tld; fyg;G nra;J F
1
I

ngWf. gpd;G F
1
Mz; gog;G+r;rpia ,ul;il xLq;F ngz; gog;G+r;rpAld;

fyg;G nra;f.

(i) ve;j tifahd gpizg;ig fhzKbAk;.

(ii) rhpahd kugZ tifa fyg;gpiz tiuf.

(iii) F
2

re;jjpapd; rhj;jpakhd kugZ tifak; vd;d?

(i) KOikahd gpizg;ig (Complete linkage) fhz KbAk;.

NfhJikapd; mjPjg; Gujr;rj;jpizAk;

iu jhtuj;jpd; mkpNdh mkpykhd

iyrpidAk; ngw;Ws;sJ.

5. kbaj;jd;ik mbg;gilapy;
l;hpl;bNfy; %d;W Kf;fpag; gphpTfshfg;
gphpf;fg;gl;Ls;sJ.

* ehd;kbak;

* mWkbak;

* vz;kbak;
6. ,Ukba NfhJik kw;Wk; iu

Mfpatw;wpw;F ,ilNaahd fyg;Gfshy;

ehd;kbak; ngwg;gLfpwJ.

7. ehd;kba NfhJik> l;hpbfk; bA+uk;

kw;Wk; iu Mfpatw;wpw;F ,ilNaahd

fyg;Gfshy; mWkbak; ngwg;gLfpwJ.

8. mWkba NfhJik> l;hpbfk;

V];btk; kw;Wk; iu Mfpatw;wpw;F

,ilNaahd fyg;Gfshy; vz;kbak;

ngwg;gLfpwJ.

ngw;Nwhh; re;jjp l;hpbfk; LA+uk; X rPNfy; rPhpNay;

2n=4x=28 2n=2x=14

ehd;kbak; ,Ukbak;



NfkPl;fs; n = 2x = 14 n = x = 7

F
1
fyg;Gaphp (kyL) 2n=3x=21

(Kk;kbak;)

2n = 6x = 42

l;hpbNfy; (mWkbak;)

Nfhy;r;rprpd; gad;gLj;jp

FNuhNkhNrhk; ,ul;bg;giljy;

glk;: l;hpl;bNfy; (x = 7)



(P)
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1. FNuhNkhNrhk;fs; jdpj;j ,iz-

fshf mike;Js;sd vd;gij Kjd;

Kiwahff; $wpath;.

m) T. NghNthp
M) Nkhd;l;Nfhnkhp

,) tpy;n`y;k; uhf;];

<) fhud;];

2. ghuk;ghpaj;jpw;fhd FNuhNkhNrhk;

Nfhl ;ghl ;bidj ; jdpj ;jd pahf

Kd;itj;jth;fs;

m) rl;lk; kw;Wk; NghNthp

M) b nthp]; kw;Wk; n~h;khf;

,) nkz;ly; kw;Wk; fhud;];

<) uhf;]; kw;Wk; NghNthp

1. M) Nkhd;l;Nfhnkhp 2. m) rl;lk; kw;Wk; NghNthp

F
2
jiyKiw



ngw;Nwhh;

NfkPl;Lfs;

P
V

P
V

p
v

p
v

P
V

p
v

F
1
jiyKiw P

V
p
v

x

Nrhjidf; fyg;G

F
1
fyg;gpdj;ij

,ul;il xLq;Fj;

jd;ik nfhz;l

ngw;NwhNuhL fyg;G

nra;jy;

P
V

p
v

p
v

p
v

x

p
v

p
vNfkPl;Lfs;

P
V

P
V

p
v

p
v

p
v



1 : 1

(ii)

(iii) F
2
re;jjpapd; rhj;jpakhd kugZ tifak; 1 PV/pv kw;Wk; 1 pv/pvMFk;.

gpw tpdh tpilfs; - 1 kjpg;ngz;
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3. xj;jpirT FNuhNkhNrhk;fs; ve;j

epiyapd; NghJ gphpfpd;wd?

m) nkl;lh/Ng];II
M) BNyh/Ng]; II
,) mdh/Ng]; I <) GNuh/Ng]; I

4. tpy;ypak; Ngl;rd; kw;Wk; nu[pdhy;l;

rp. Gd;ndl; MfpNahh; ,dpg;G gl;lhzp

jhtuj;jpy; Nkw;nfhs;sg;gl;l Ma;tpd;

%yk; $wpa Nfhl;ghL

m) ,izg;G kw;Wk; tpyfy;

Nfhl;ghL

M) kugZ gpizg;G Nfhl;ghL

,) jdpj;Jg; gphpjy; tpjp

<) ghuk;ghpaj;jpw;fhd FNuhNkhNrhk;

Nfhl;ghL

5. T.H.khh;fd; vj;jid tif gpizg;G-

fisf; fz;lwpe;jhh;?

m) xU tif gpizg;G

M) ,Utifahd gpizg;Gfs;

,) %d;W tifahd gpizg;Gfs;

<) ehd;F tifahd gpizg;Gfs;

6. C.B. gphpl;[]; vd;gth; KOikahd

gpizg;gpid vjpy; fz;lwpe;jhh;?

m) Mz; LNuhNrh/gpyh
M) kf;fhr;Nrhsk;

,) epa+Nuh];Nghuh <) kpa+f;fh;

7. kf;fhr;Nrhsj;jpy; fhzg;gLk; gpizg;Gj;

njhFjpfspd; vz;zpf;if

m) 2 M) 7 ,) 4 <) 10

8. “FWf;Nfw;wk;” vd;w nrhy; ahuhy;

Kd;nkhopag;gl;lJ?

m) khh;fd; M) Ngl;rd;

,) nkz;ly;

<) nu[pdhy;l; rp Gd;ndl;

9. GNuhNg]; I-y; cs;s ve;j epiyapy;

,uz;L xj;jpirT FNuhNkhNrhk;fSf;F

,ilNa neUq;fpa ,iz cUthfj;

njhlq;FfpwJ?

m) nyg;Nlhl;Bd; M) bg;Nshl;Bd;

,) ghf;fpBd; <) irNfhl;bd;

10. GNuhNg]; I-d; ve;j epiyapy;

FWf;Nfw;wk; eilngWfpwJ?

m) nyg;Nlhl;Bd; M) ghf;fpBd;

,) bg;Nshl;Bd; <) irNfhl;bd;

11. ,izg;gpizg;Gf; $l;likg;G

(Synaptonemal complex) cUthf;fk;

vjpy; fhzg;gLtjpy;iy?

m) Mz; LNuhNrh/gpyh
M) <];l;

,) ngz; LNuhNrh/gpyh
<) ghf;Bhpah

12. <];l; vd;gth; ve;j jhtuj;jpy;

gy;$l;L my;yPy;fisf; fz;lwpe;jhh;?

m) kf;fhr;Nrhsk;

M) ,dpg;Gg; gl;lhzp

,) epNfhl;bahdh
<) gg;ghsp

13. kf;fhr;Nrhsj;jpy; fhzg;gLk;

kfue;jj;jhs; xLf;fj;jpy; Kf;fpa gq;F

tfpf;Fk; `hh;Nkhdpd; ngah;

m) Mf;rpd;

M) mg;rprpf; mkpyk;

3. ,) mdh/Ng]; I
4. M) kugZ gpizg;G Nfhl;ghL
5. M) ,Utifahd gpizg;Gfs;
6. m) Mz; LNuhNrh/gpyh
7. <) 10
8. m) khh;fd;

9. <) irNfhl;bd;

10. M) ghf;fpBd;

11. m) Mz; LNuhNrh/gpyh
12. ,) epNfhl;bahdh
13. <) [pg;nuypd;
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,) irl;Nlhifdpd;

<) [pg;nuypd;

14. rLjpkhw;wk; vd;w nrhy;ypid

mwpKfg;gLj;jpath;

m) khh;fd;

M) C. E. Myd;

,) `pANfh Bt;hp];

<) My;/gpul; H.];lh;Btz;l;

15. kugZ tiuglk; vd;w fUj;jhf;-

fj;ij cUthf;fpath;

m) khh;fd;

M) C.E.Myd;

,) `pANfh Bt;hp];

<) My;/gpul; H.];lh;Btz;l;

16. `pANfh Bt;hp];> ve;j jhtuj;jpy;

nra;j Ma;tpy; rLjp khw;wj;jpid cw;W

Nehf;fpdhh;?

m) <NdhjPuh yhkhh;f;fpahdh
M) <f;tprpl;lk;
,) rpah nka;];
<) nkyhz;bhpak; my;gk;

17. mikjpahd rLjpkhw;wj;jpd; kw;nwhU

ngah;

m) jtWjyhfg; nghUs;gLk; rLjp

khw;wk;

M) ,d;nly; rLjpkhw;wk;

,) fl;l efh;T rLjpkhw;wk;

<) xj;j rLjpkhw;wk;

18. Kjd; Kjypy; ,aw;gpay; rLjp

khw;wpia LNuhNrh/gpyh-tpy; fz;lwpe;jth;

m) Ky;yh; M) nkz;nly;

,) khh;fd; <) Nkhdl;Nfhnkhp

19. rhh;gjp nrhNdhuh vd;gJ vjd;

rLjpkhw;w tif?

m) kf;fhr;Nrhsk; M) Nrhsk;

,) NfhJik <) ney;

20. nkf;rpfd; tif NfhJikapypUe;J

rhh;gjp nrhNdhuh NfhJik tif vjd;

%yk; cUthf;fg;gLfpwJ?

m) gPl;lh fjph;fis nrYj;JtJ

M) X - fjph;fis nrYj;JtJ

,) fh];kpf; fjph;fis nrYj;JtJ
<) fhkh fjph;fis nrYj;JtJ

21. ,e;jpag; gRikg; Gul;rpapd; je;ij
vd miof;fg;gLgth; ahh;?
m) gPh;ghy; rhfdp
M) M.S. Rthkpehjd;
,) B.G.L. Rthkp
<) [hdfp mk;khs;

22. Mkzf;F tpijfspy; vjid
nrYj;Jtjd; %yk; Mkzf;F mUzh
ufk; cUthf;fg;gLfpwJ?
m) My;gh fjph;fs;
M) GwCjhf; fjph;fs;
,) fh];kpf; fjph;fs;
<) ntg;g epa+l;uhd;fs;

23. gpd;tUtdtw;Ws; vJ Ntjpa
rLjpkhw;wp my;y?
m) iel;u]; mkpyk;
M) khf;d]; cg;G
,) vj;jpy; My;f`hy;
<) ,Nahrpd;

14. ,) `pANfh Bt;hp];

15. <) My;/gpul; H.];lh;Btz;l;

16. m) <NdhjPuh yhkhh;f;fpahdh
17. <) xj;j rLjpkhw;wk;

18. m) Ky;yh;

19. ,) NfhJik

20. <) fhkh fjph;fis nrYj;JtJ

21. M) M.S. Rthkpehjd;
22. <) ntg;g epa+l;uhd;fs;

23. ,) vj;jpy; My;f`hy;
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24. rLjp khw;wp gz;Gfisg; ngw;wp-
Uf;fhky; kw;w rLjpkhw;wpfNshL Nrh;e;J
mjd; jpwid mjpfhpf;Fk; Ntjpr; Nrh;kk;
m) fh/gPd;
M) Nrhbak; FNshiuL
,) ry;gpa+hpf; mkpyk;
<) fhh;gd; Nkhdhf;irL

25. H.J. Ky;yh;> gog;g+r;rpapy; rLjp
khw;wj;jpid J}z;Ltjw;fhf vjidg;
gad;gLj;jpdhh;?
m) fhkh fjph;fs;
M) fh];kpf; fjph;fs;
,) gPl;lh fjph;fs;
<) X - fjph;fs;

26. Ntjpa rLjp khw;wr; nray;Kiwia
Kjd;Kjypy; ntspapl;lth; ahh;?
m) H.J. Ky;yh; M) L.J.];Nll;yh;
,) C.mAh;Ngf; <) `pANfh Btphp];

27. uhg;gNdhgpuh]pfh-y; fhzg;gLk;
kbak; tif
m) jd;gd;kbak;
M) nka;apyh kbak;
,) may;gd;;kbak; <) nka;kbak;

28. jhtuq;fspy; gd;kbaj;jpid
J}z;Lk; Ntjpg;nghUs; vJ?
m) Nfhy;r;rprpd; M) fLF thA
,) kPj;ijy; nkj;jNdh ry;NghNdl;
<) vhpj;Nuhird;

29. kdpjdhy; Kjd;Kjypy; cUthf;fg;-
gl;l jhdpak;
m) kf;fhr;Nrhsk; M) iu

,) NfhJik <) l;hpl;bNfy;

30. gpd;tUtdtw;Ws; kdpjdhy; cUthf;fg;-

gl;l jd;Kk;kbak; my;yhjJ vJ?

m) raNdhlhd; lhf;ilyhd;
M) jh;g+rzp

,) jf;fhsp <) gPl;&l;

31. rpy kugZf;fs; ,uz;bw;Fk; Nkw;-

gl;l efy;fshf fhzg;gLk; vd;gij

Kjd; Kjypy; vjdpy; fz;lwpag;gl;lJ?

m) kf;fhr;Nrhsk; M) gl;lhzp

,) LNuhNrh/gpyh <) Nrhsk;

32. gpd;tUtdtw;Ws; ,ul;bg;ghjy;

epfo;T eilngwhjJ vJ?

m) kf;fhr;Nrhsk; M) gl;lhzp

,) LNuhNrh/gpyh <) Nrhsk;

33. jiyfPo;j; jpUg;gj;ij LNuhNrh/
gpyh-tpy; fz;lwpe;jth; ahh;?

m) ];lh;Btz;l; M) Ky;yh;

,) `pANfh btphp]; <) C.E.Myd;

34. gpd;tUtdtw;Ws; ,d;ik rLjp

khw;wk; njhlh;ghd rhpahdf; $w;W vJ?

m) ,ay;ghd nray;ghl;bid

mjpfhpg;gJ

M) ,ay;ghd nray;ghl;bidf;

Fiwg;gJ.

,) ,ay;ghd nray;ghl;bid ePf;FtJ

<) nghUj;jkw;w nry;fspy;

ntspg;gLtJ.

35. nghUSzh;j;jhj rLjp khw;wj;jpd;

Kf;fpa gz;G vJ?

24. m) fh/gPd;

25. <) X - fjph;fs;
26. ,) C. mAh;Ngf;

27. ,) may;gd;;kbak;

28. m) Nfhy;r;rprpd;

29. <) l;hpl;bNfy;
30. m) raNdhlhd; lhf;ilyhd;

31. ,) LNuhNrh/gpyh

32. <) Nrhsk;

33. m) ];lh;Btz;l;

34. ,) ,ay;ghd nray;ghl;bid ePf;FtJ

35. <) kuGr; nra;jpngah;tpdhy; KbT

epiy kuGf;Fwpaid Njhw;Wtpg;gJ.
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m) mkpNdh mkpy thpirapy; khw;wk;

,y;yhky; ,Ug;gJ

M) rhpahd fl;lj;jpy; cs;s %d;W

kuGf;Fwpaid (Codon)efh;j;JtJ
,) mkpNdh mkpy thpirapy; khw;wk;

,Ug;gJ

<) kuGr; nra;jpngah;tpdhy; KbT

epiy kuGf;Fwpaid Njhw;Wtpg;gJ.

36. ikak; njhlq;fp ,iz Nrh;jy;

vd;gJ vjidf; Fwpf;fpwJ?

m) xj;jpirT FNuhNkhNrhk;fSf;F

,ilNaahd neUq;fpa ,izT

FNuhNkhNrhkpd; ikag; gFjpapy;

,Ue;J njhlq;FtJ.

M) xj;jpirT FNuhNkhNrhk;fSf;F

,ilNaahd neUq;fpa ,izT

FNuhNkhNrhkpd; BNyhkpah;fspy;

,Ue;J njhlq;FtJ.

,) xj;jpirtw;w FNuhNkhNrhk;fSf;F

,ilNaahd neUq;fpa ,izT

FNuhNkhNrhkpd; BNyhkpah;fspy;

,Ue;J njhlq;FtJ.

<) xj;jpirT FNuhNkhNrhk;fSf;F

,ilNaahd neUq;fpa ,izT

ve;jg; gFjpapypUe;Jk;

njhlq;FtJ.

37. xw;iwkbak; vd;gJ ,jd; xU tif

m) nka;kbak;

M) nka;apyh kbak;

,) kpFkbak;

<) Fiwkbak;

38. uhg;gd]; rl;ilt]; kw;Wk; .......I
fyg;G nra;tjd; %yk; uhg;gNdh-
gpuh]pfh cUthf;fg;gLfpwJ.

m) gpuh]pfh fhhpNdl;lh
M) gpuh]pfh [d;~pah
,) gpuh]pfh uhgh
<) gpuh]pfh xyNurpah

39. ghy; FNuhNkhNrhk;fSld; ,ize;J

gpizg;Gw;w kugZf;fs; vt;thW

miof;fg;gLfpd;wd?

m) KOikahd gpizg;G

M) KOikaw;w gpizg;G

,) ghy; gpizg;G

<) clyr; nry; gpizg;G

40. lhl;Luh ];l;uhNkhdpak; vd;gJ

vjw;fhd rpwe;j vLj;Jf;fhl;L

m) nll;uhNrhkp M) biuNrhkp

,) khNdhNrhkp <) ey;ypNrhkp

41. rLjp khw;w epfo;tpy;> mbidd;

Fthidd;-My; ,lkhw;wk; nra;agLtJ

vt;thW miof;fg;gLfpwJ?

m) mikjpahd rLjp khw;wk;

M) xj;j gjpyPL

,) NtWgl;l gjpyPL

<) nghUSzh;j;jhj rLjp khw;wk;

42. xj;jpirT FNuhNkhNrhk;fSf;F

,ilNa FNuhNkhNrhk;; Jz;Lfs;

gu];gug;ghpkhw;wkiltJ ,t;thW

miof;fg;gLk;.

m) ,lk; ngah;jy; M) FWf;Nfw;wk;

,) ePf;fk; <) ,ul;bg;ghjy;

36. m) xj;jpirT FNuhNkhNrhk;fSf;F

,ilNaahd neUq;fpa ,izT

FNuhNkhNrhkpd; ikag; gFjpapy;

,Ue;J njhlq;FtJ.

37. m) nka;kbak;

38. <) gpuh]pfh xyNurpah
39. ,) ghy; gpizg;G

40. M) biuNrhkp

41. ,) NtWgl;l gjpyPL

42. M) FWf;Nfw;wk;
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43. kW$l;bizT epfo;tpiuT kjpg;G

50%f;Fk; Nky; fhzg;gLk; ,U

kugZf;fs;

m) gpizg;Gw;w kugZf;fs;

M) gpizg;Gwhj kugZf;fs;

,) xNu khjphpahd kugZf;fs;

<) NtWgl;l kugZf;fs;

44. xU nrd;bkhh;fd; vd;gJ vt;tsT

kW$l;bizT epfo;tpiuT kjpg;gpw;Fr;

rkk;?

m) 0.1 M) 1 ,) 0.01 <) 10

45. ,uz;L gpizg;Gw;w kugZf;fSf;F

,ilNaahd njhiyT tiugl

myFfs; %yk; msf;fg;gLtJ.

m) FWf;Nfw;wj;jpw;F ,ilg;gl;l

kjpg;G

M) FWf;Nfhw;w kjpg;G

,) kugZf;fSf;fpilNaAs;s

vz;zpf;if

<) vJTkpy;iy

43. M) gpizg;Gwhj kugZf;fs;

44. ,) 0.01

1. FNuhNkhNrhk; mbg;gilapyhd

ghuk;ghpaf; Nfhl;ghL gw;wp vOJf.

*nkz;lypa fhuzpfs; (kugZf;fs;)

FNuhNkhNrhkpy; xU Fwpg ;g pl ;l

,lj;ijg; ngw;Ws;sd.

*xU jiyKiwapypUe;J kw;nwhU
jiyKiwf;Fg; gz;Gfs; flj;jg;gL-
fpd;wd.

2. ghy; gpizg;G - tiuaW.

* ,J Sex linkage vd miof;fg;
gLfpwJ.

* ghuk;ghpakhjypd; NghJ> ghy;
FNuhNkhNrhk;fSld;> kugZf;fs;
gpizg;GWk; epfo;T ghy; gpizg;G
vdg;gLk;.

3. rp]; tif mikT vd;why; vd;d?

* ,J Cis configuration vd
miof;fg;gLfpwJ.

* ,J ,izg;G (Coupling) vd;Wk;
miof;fg;gLfpwJ.

* xNu xj;jpirT FNuhNkhNrhk;-
fspy; fhzg;gLk; ,U Xq;Fj;jd;ik

my;yPy;fs; my;yJ xLq;Fj;jd;ik

my;y Py ;fs; > xNu NfkPl ; %yk;

gpw tpdh tpilfs; - 2 kjpg;ngz;fs;

xd;whfNt kuGtop miljy; MFk;.

4. l;uhd;]; tif mikT vd;why;

vd;d?

* ,J Trans configuration vd

miof;fg;gLfpwJ.

* ,J tpyfy; vd;Wk; miof;fg;-

gLfpwJ.

* ntt;NtW xj;jpirT FNuhNkh-

Nrhk;fspy; fhzg;gLk; Xq;F my;yJ

xLq;Fj;jd;ik nfhz;l my;yPy;fs;>

NtWgl ; l Nfk P l ; L fs ; %yk ;

jdpahfNt kuGtop miljy; MFk;.

45. (M) FWf;Nfw;w kjpg;G

A

B

a

b

l;uhd;]; Ab/aB
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5. T.H. khh;fd; fz;lwpe;j ,U
gpizg;G- fis vOJf.
1. KOikahd gpizg;G - Complete

linkage
2. KOikaw;w gpizg;G - Incomplete

linkage

6 . T.H.khh ;fd ; vd ;gth ; vjd ;
mbg ; gila py ; g pizg ;Gfis
tifg;gLj;jpdhh;?
gpizg;Gw;w kugZf;fspy;> Gjpa

kugZr;Nrh;f;if ,Uj;jy; my;yJ
,y;yhjpUj ;jypd ; mbg;gilapy;
tifg;gLj;jpdhh;.

7. gpizg;Gj; njhFjpfs; - tiuaW.

* ,it linkage groups vd
miof;fg;gLfpd;wd.

* xU FNuhNkhNrhk py ; > e Ps ;
thpirapy; mike;Js;s gpizg;Gw;w

kugZf;fspd; njhFg;G.

8. caphpdq;fspy; cs;s gpizg;Gj;

njhFjpfis vLj ;Jf ;fhl ;Lld ;

vOJf.

ve;j xU rpw;wpdj;jpYk; mjpy;

fhzg;gLk; gpizg;Gj; njhFjpfspd;

vz;zpf;if> xUkbaj; njhFjp

FNuhNkhNrhk;fspd; vz;zpf;iff;F

epfuhff; fhzg;gLk;.

v.fh

xUkba
gpizg;Gj;

caphpdq;fs; njhFjp njhFjpfs;
FNuhNkhNrhk;

njhFjpfspd;

vz;zpf;if

kpA+fh; - 2 - 2

LNuhNrh/gpyh - 4 - 4

,dpg;G gl;lhzp - 7 - 7

epA+Nuh];Nghuh - 7 - 7

kf;fhr;Nrhsk; - 10 - 10

9. nll;uhNrhkp kw;Wk; ehd;kbaj;ij NtWgLj;Jf.

nll;uhNrhkp - Tetrasomy ehd;kbak;

1. ,J nka;apyhkbaj;jpd; xU tif 1. ,J nka; kbaj;jpd; xU tif.

2. xU ,iz FNuhNkhNrhk;fs; 2. xU caphpdj;jpy; ehd;F mbg;gil

,Ukba njhFjpAld; mjpfhpj;Jf; njhFjp FNuhNkhNrhk;fisg;

fhzg;gLk; epiy ngw;Ws;s jd;ik.

3. ,J 2n+2 vd Fwpg;gplg;gLfpwJ. 3. ,J 4x vd Fwpg;gplg;gLfpwJ.

10. ve;j caphpa epfo;T Fd;wy;

gFg;gpd; GNuhNg];-Iy; ghf;fpBd;

(pachytene) epiyapy; eilngWfpwJ?

mij tiuaW. ,e;epfo;tpy; cs;s

Kf;fpakhd gbepiyfis vOJf.

caphpa epfo;T

FWf;Nfw;wk; - Crossing over

tiuaiw

xj ;j pirT FNu hNkhNr hk ;

,izfspd ; rNfhjh p my ;yhj

FNuhkhl;bLfSf;fpilNa> ,izahd

Jz;lq;fs; ghpkhw;wg;gl;Lg; Gjpa

kugZr;Nrh;f;if Njhd;Wk; caphpa

epfo;T.

FWf;Nfw;wj;jpd; gbepiyfs;

,iz Nrh;jy;- Synapsis
ehd;fik

cUthjy; - Tetrad formation
FWf;Nfw;wk; - Crossing over
KbTWjy; - Terminalization
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