
BDwbU 18 

eskMwZ 

f‚wgKv 
Avgiv †`‡LwQ Avgv‡`i Aíwkw¶Z K…lK fvB‡qiv Pv‡li Rb¨ †e‡Q †e‡Q fvj MvQ †_‡K exR msMÖn K‡i iv‡Lb| 
nuvm gyiwM, Mi“QvMj Ges gvQ Pv‡li †ejv‡ZI †e‡Q †e‡Q †miv¸‡jv‡K wb‡qB msL¨ve„w×i cÖ‡Póv Pvjv‡bv nq| 
hyMhyM †_‡KB G e¨e¯’v P‡j G‡m‡Q| ˆewkó¨¸‡jv wK fv‡e GK cyi“l †_‡K Ab¨ cyi“‡l hvq Zv bv †R‡bB K…l‡Kiv 

G KvR K‡i G‡m‡Qb| Aw÷ªqvb ag©hvRK †MÖMi †Rvnvb †gb‡Wj (Gregor Johan Mendel) me©cÖ_g ˆewkó¨ 
wKfv‡e GK cyi“l †_‡K Ab¨ cyi“‡l ¯’vbvš—wiZ nq Zvi ˆeÁvwbK e¨vL¨v †`b| wMR©vq ag© hvRK _vKvKvjxb wMR©vi 
cv‡ki GKwU evMv‡b wZwb wewfbœ iKg gUiMv‡Qi g‡a¨ msKivqb K‡ib| `xN© mvZ eQi M‡elYvi ci wZwb 
eskMwZi `ywU m~Î Avwe®‹vi K‡ib| wZwb AvR eskMwZi RbK wn‡m‡e cwiwPZ| 

cvV 1 t †µv‡gv‡Rvg, DNA I RNA 

G cvV Aa¨qb †k‡l Avcwb 
♦ †µv‡gv‡Rvg wK Zv D‡j−L Ki‡Z cvi‡eb| 
♦ †µv‡gv‡Rv‡gi MVb eY©bv Ki‡Z cvi‡eb| 
♦ wewfbœ AvKviI AvK…wZi †µv‡gv‡Rvg mbv³ Ki‡Z cvi‡eb| 

♦ DNA Ges RNA Gi MVb eY©bv Ki‡Z cvi‡eb| 

Dw™¢` weÁvbx Holfmeister me©cÖ_g Tradescantia Dw™¢‡`i civM gvZ…‡Kvl (Pollen mother cell) ch©‡e¶‡Yi 
mgq †µv‡gv‡Rvg G‡K wQ‡jb| Gi Pwj−k eQi ci Waldeyer †µv‡gv‡Rv‡gi bvg KiY K‡ib| 

†µv‡gv‡Rvg wbDwK¬qv‡mi GKwU Dcv`vb hvi we‡kl AvKvi AvK…wZ Ges KvRKg© i‡q‡Q| †µv‡gv‡Rvg Zvi †fŠZ 
AvK…wZ Ges kvwiie„Ëxq ˆewkó¨ eRvq †i‡L eske„w× Ki‡Z cv‡i| 

†Kvl wefvR‡bi †gUv‡dR Ges A¨vbv‡dR ch©v‡q gvB‡µv‡¯‹v‡c †µv‡gv‡Rvg fvjfv‡e ch©‡e¶Y Kiv hvq| 
†µv‡gv‡Rv‡gi AvK…wZ  G mgq bjvKvi †`Lv hvq| †gUv‡dR `kvq AvK…wZ Abymv‡i †µvg‡Rvg‡K Pvi fv‡M fvM 
Kiv hvq|  

 (1)  †U‡jv‡mw›UªK (Telocentnic) t G ai‡bi †µv‡gv‡Rvg¸‡jv †`L‡Z `ÛvKvi Ges G‡`i GKcÖv‡š— 
†m‡›Uªvwgqvi _v‡K|  

 (2)  A¨v‡µv‡mw›UªK (Acrocentric) t G ai‡Yi †µv‡gv‡Rvg¸‡jvi †`n `y As‡k fvM Kiv hvq| GK Ask Lye 
†QvU, cÖvq †`LvB hvq bv| Aci Ask `xN©| `y As‡ki gv‡S †m‡›Uªvwgqvi _v‡K| 

 (3)  mve‡gUv‡mw›UªK (Submetacentric) t G ai‡bi †µv‡gv‡Rv‡g `y‡Uv AskB †`Lv hvq Z‡e GK Ask Ab¨ 
As‡ki †P‡q `xN©| `y As‡ki gv‡S †m‡›Uªvwgqvi _v‡K| G¸‡jv †`L‡Z A‡bKUv Bs‡iwR L A¶‡ii gZ| 
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wPÎ 18.1 t wewfbœ ai‡bi †µv‡gv‡Rvg 
 

(4)  †gUv‡mw›UªK (Metacentric) t G †µv‡gv‡Rvg¸‡jvi `y‡Uv Ask cÖvq mgvb nq| `y As‡ki gv‡S †m‡›Uªvwgqvi 
_v‡K| G ¸‡jv †`L‡Z Bs‡iwR V A¶‡ii gZ nq| 

GKwU †µv‡gv‡Rv‡g mvaviYZ †h Ask¸‡jv †`Lv hvq Zv wb‡P D‡j−L Kiv nj  

1|  †m‡›Uªvwgqvi (Centromere) t †Kvl wefvR‡bi †gUv‡dR ch©v‡q iwÄZ †µv‡gv‡Rv‡g GKwU ¶z`ª AiwÄZ 
Ask †`Lv hvq| hv †m‡›Uªvwgqvi bv‡g cwiwPZ| †m‡›Uªvwgqv‡i KvB‡b‡Uv‡Kvi (Kinetochore) bv‡g `ywU ¶z`ª 
wRwbm i‡q‡Q hv‡Z †gUv‡dR ch©v‡q w¯úb‡Wj dvBevi 
G‡m hy³ nq| 

2|  Avg© (Arm) t †m‡›Uªvwgqv‡ii GK cv‡k A_ev `ycv‡k 
†µv‡gv‡Rv‡gi Ask‡KB evû e‡j| 

3|  †µv‡gv‡bgv (Chromonema) t †µv‡gv‡Rv‡gi †fZ‡i 
j¤^vjw¤^ fv‡e _vKv my‡Zvi gZ e¯‘‡K GKeP‡b 
†µv‡gv‡bgv eûeP‡b †µv‡gv‡bgvUv e‡j| 

4|  †µv‡gvwgqvi (Chromomere) t wg‡qvwUK 
†KvlwefvR‡bi mg‡q †µv‡gvwbgv‡Z †QvU †QvU ¸wUi gZ 
†`Lv hvq hv †µv‡gvwgqvi bv‡g AwfwnZ| 

5|  c¨vwjKj (Pallicle) t †µv‡gv‡Rv‡gi †`n GKwU c`©v 
Øviv Ave„Z e‡j avibv Kiv nq| 

6|  g¨vwUª· (Matrix) t A‡b‡Ki avibv †µv‡gv‡bgv¸‡jv 
GKwU Zi‡ji g‡a¨ _v‡K hv c¨vwjKj w`‡q XvKv _v‡K| 

7|  †m‡KÛvwi KzÂb (Secondary Constriction) t 
†µv‡gv‡Rv‡g †m‡›Uªvwgqvi Qvov Ab¨ KzÂb‡K †m‡KÛvwi 
KzÂb ejv nq| 

8|  m¨v‡UjvBU (Satellite) t †m‡KÛvwi KzÂ‡bi ci 
†µv‡gv‡Rv‡gi Lye †QvU Ask _vK‡j Zv‡K m¨v‡UjvBU 
e‡j| 

wPÎ 18.2 t †µv‡gv‡Rv‡gi wewfbœ Ask 

†µv‡gv‡Rvg MV‡bi cÖavb ivmvqwbK Dcv`vb nj wbDwK¬wqK A¨vwmW Ges †cÖvwUb| wKDwK¬wqK A¨vwmW `yai‡bi 

wWAw·ivB‡evwbDwK¬wqK A¨vwmW (Deoxiribonucleic acid) ev DNA Ges ivB‡evwbDwK¬wqK A¨vwmW 
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(Ribonucleic acid) ev RNA| †cÖvwUb I `yai‡bi wn‡÷vb (Histone) Ges †cÖvUvwgb (Protamine)| GQvov 

mvgvb¨ cwigv‡b wjwcW (Lipid), GbRvBg (Enzyme) Ges Avqb (Ion) †µv‡gv‡Rv‡gi MVb Dcv`vb| 

DNA Gi ivmvqwbK MV‡b K‡qK ai‡bi ivmvqwbK c`v_© i‡q‡Q| cuvP Kve©bwewkó wWAw·ivB‡evm myMvi, A‰Re 

dm‡dU Ges GwWwbb (Adenine), ¸qvwbb (Guanine), mvB‡Uvwmb (Cytosins) Ges _vqvwgb (thyamine) 

bvB‡Uªv‡Rb †eBm DNA Gi cÖavb ivmvqwbK Dcv`vb| 

J.D. Watson Ges F.H.C. Crick 1953 mv‡j DNA MV‡bi Wej †nwj· g‡W‡ji cÖ¯—ve K‡ib| G g‡Wj 

Abyhvqx DNA MwVZ n‡q‡Q A‡bK¸‡jv wbDwK¬IUvB‡Wi mgš^‡q| wbDwK¬IUvBW MwVZ nq GKwU wWAw·ivB‡evm 

myMvi, GKwU dm‡dU Ges cÖKwU bvB‡Uªv‡Rb †eB‡mi mgš^‡q| DNA Gi ˆ`wnK MVb wØm~Îwewkó| myZv `yBwU 

MwVZ n‡q‡Q myMvi, dm‡dU Ges bvB‡Uªv‡Rb †eB‡mi mgš^‡q| 

 
 

dm‡dU - kK©iv - dm‡dU - kK©iv - dm‡dU  - kK©iv 
  ↓    ↓    ↓ 
  bvB‡Uªv‡Rb 

†eBm 
   bvB‡Uªv‡Rb 

†eBm 
   bvB‡Uªv‡Rb 

†eBm 

myZv `yBwU mgvš—ivj fv‡e `ywU bvB‡Uªv‡Rb †eB‡mi g‡a¨ nvB‡Wªv‡Rb e‡Ûi gva¨‡g ci¯ú‡ii mv‡_ hy³ _v‡K| 
mvaviYZ GwWwb‡bi mv‡_ _vqvwgb Ges ¸qvwb‡bi m‡½ mvB‡Uvwmb hy³ nq| 
 

k - d - k - d  - k - d - k - d - k - d - k - d 

                       

bv    bv    bv    bv    bv    bv   

                       

bv    bv    bv    bv    bv    bv   

                       

k - d - k - d  - k - d - k - d - k - d - k - d 

DNA gwjKz‡ji Wej ÷ªv‡ÛW G MVbwU Avevi Ny‡i Ny‡i DVv wmuwoi gZ c¨vuPv‡bv _v‡K| G Kvi‡b G‡K ejv nq 
Wej †nwj·|  
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wPÎ 18.3 t DNA Wej †nwj· 

RNA Gi ˆ`wnK MVb GKwU m~Î wewkó| ivB‡evm kK©iv, dm‡dU Ges bvB‡Uªv‡Rb †eBm hy³ n‡q m~ÎwU MVb 
K‡i| RNA Gi bvB‡Uªv‡Rb †eB‡m _vqvwg‡bi cwie‡Z© BDivwmj (Uracil) _v‡K| 

 

ivB‡evmkK©iv - dm‡dU - ivB‡evm kK©iv - dm‡dU - ivB‡evm kK©iv 
         

bvB‡Uªv‡Rb 
†eBm 

   bvB‡Uªv‡Rb 
†eBm 

   bvB‡Uªv‡Rb 
†eBm 

 

mvims‡¶c 

†gUv‡dR `kvq AvK…wZ Abymv‡i †µv‡gv‡Rvg Pvi iKg (1) wU‡jv‡mw›UªK, (2) A¨v‡µv‡mw›UªK (3) †gUv‡mw›UªK Ges 
(4) mve‡gUv‡mw›UªK| †µv‡gv‡Rv‡gi wewfbœ Ask¸‡jv nj (1) †m‡›Uªvwgqvi, (2) Avg©, (3) †µv‡gvwbgv, (4) 
†µv‡gvwgqvi (5) c¨vwjK¨vj, (6) g¨vwUª· (7) †m‡KÛvwi KzÂb Ges (8) m¨v‡UjvBU| DNA wbDwK¬wqK A¨vwmW 
Ges wn‡÷vb I †cÖvUvwgb †cÖvwUb †µv‡gv‡Rv‡gi cÖavb ivmvqwbK Dcv`vb| DNA wØm~ÎK| cÖwZwU m~Î 
wWAw·ivB‡evR myMvi, A‰Re dm‡dU Ges Pvi ai‡bi bvB‡Uªv‡Rb †eBm wb‡q MwVZ| DNA Gi AvK…wZ A‡bKUv 
c¨uvPv‡bv wmwoi gZ, Wej †nwj‡Kj| 
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cv‡VvËi g~j¨vqb- 1 

eûwbe©vPbx cÖkœ  
1|  †µv‡gv‡Rvg bvg KiY K‡ib †K? 
 K. Mendel  L. Holfmeister 
 M. Waldeyer  N. Leewenhock 

2|  A¨v‡µv‡mw›UªK †µv‡g‡Rv‡gi ˆewkó¨ wK? 
 K. †m‡›Uªvwgqvi †µv‡gv‡Rv‡gi GKcÖv‡š—  L. †µv‡gv‡Rv‡gi `yB Ask mgvb 
 M. †µv‡gv‡Rv‡gi `yB Ask Amgvb  N. †µv‡gv‡Rv‡gi GK Ask LyeB †QvU 

3|  wb‡Pi †KvbwU DNA †Z †bB? 
 K. GwWwbb  L. ¸qvwbb  
 M. BDivwmj  N. mvB‡Uvwmb 
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cvV 2 t eskMwZ wbY©‡q DNA, RNA Gi f‚wgKv  
G cvV Aa¨qb †k‡l Avcwb 
♦ eskMwZi Rb¨ `vqx `ywU ivmvqwbK c`v‡_©i bvg D‡j−L Ki‡Z cvi‡eb| 
♦ DNA eskMwZi Rb¨ `vqx cÖgvbKvix cix¶vwU eY©bv Ki‡Z cvi‡eb| 
♦ eskMwZi Rb¨ RNA `vqx Ggb GKwU Rxe mbv³ Ki‡Z cvi‡eb| 

wKQymsL¨K fvBivm Qvov (TMV) cÖvq me Rxe †Kv‡lB DNA we`¨gvb| †Uvev‡Kv †gvRvBK fvBiv‡m RNA 

_v‡K| Rxe‡Kv‡l DNA Ges †Kvb †Kvb †¶‡Î RNA Gi mve©Rbxb Dcw¯’wZ eskMwZ wbY©‡q DNA I RNA Gi 
AskMÖnb m¤¢e K‡i‡Q| 

wbD‡gvwbqv m„wóKvix e¨vK‡Uwiqvi iƒcvš—i cix¶‡Yi gva¨‡g cÖgvwbZ n‡q‡Q †h DNA Gi gva¨‡g ˆewkó¨¸‡jv GK 
esk †_‡K Ab¨ es‡k hvq| 

Diplococcus pneumoniae e¨vK‡Uwiqv `yai‡bi| GK ai‡bi e¨vK‡Uwiqvi Pvicvk wN‡i K¨vcmyj Av‡Q Ab¨ 
ai‡bi e¨vK‡Uwiqvi K¨vcmyj †bB| K¨vcmyjmn e¨vK‡Uwiqv wbD‡gvwbqv †ivMm„wó K‡i| K¨vcmyj nxb e¨vK‡Uwiqv 
†ivM m„wó Ki‡Z cv‡ibv| K¨vcmyjmn e¨vK‡Uwiqv DËv‡c ‡g‡i B`y‡ii †`‡n cÖ‡ek Kiv‡j B`y‡ii †`‡n †ivMm„wó 
nq bv| wKš‘ K¨vcmyj nxb Rxeš— e¨vK‡Uwiqv Ges DËv‡c gviv g„Z K¨vcmyjmn e¨vKwUwiqv wgwkªZ fv‡e B`y‡ii 
†`‡n cÖ‡ek Kiv‡j wbD‡gvwbqv †ivM n‡q B`yi gviv hvq| G NUbv †_‡K weÁvbxiv avibv K‡ib †h K¨vcmyj nxb 
e¨vK‡Uwiqv Ggb wKQy †c‡q‡Q hvi Kvi‡b G‡`i K¨vcmyj n‡q‡Q Ges Giv †ivM m„wó K‡i‡Q| cÖgvb Kivi Rb¨ 
weÁvbxiv GwU K¨vcmyjmn g„Z e¨vK‡Uwiqvi  wbh©vm K¨vcmyj nxb Rxeš— e¨vK‡Uwiqvi m‡½ wgwkªZ K‡i KvjPvi 
wgwWqv‡g Rb¥v‡Z w`‡jb| †`Lv †Mj K¨vcmyj nxb e¨vK‡Uwiqv¸‡jv K¨vcmyjmn e¨vK‡Uwiqvi Rb¥ w`‡q‡Q, †h¸‡jv 
†ivMm„wó Ki‡Z cv‡i| (Oswald Arery) Ges Zvi mnKg©xe„›` (Colin Macleod) c¨vKwjb g¨vKwU M‡elYv K‡i 
†ei K‡ib †h K¨vcmyjmn e¨vK‡Uwiqvi wbh©vm †_‡K DNA K¨vcmyjwenxb e¨vK‡Uwiqv MÖnb Kivi d‡j K¨vcmyj 
m„wó K‡i †ivM m„wóKvix e¨vK‡Uwiqvq iƒcvš—wiZ n‡q‡Q| K¨vcmyj m„wó Ges †ivM Drcbœ Kivi ˆewkó DNA †Z 
wQj| 

mvims‡¶c 

mKj Rxe‡Kv‡lB DNA A_ev RNA _v‡K| Diplococcus Pneumoniae e¨vK‡Uwiqvi iƒcvš—i cix¶v cÖgvb 
K‡i‡Q †h DNA eskMwZi Rb¨ `vqx| 

cv‡VvËi g~j¨vqb- 2 
eûwbe©vPbx cÖkœ  
1|  DNA †bB †KvbwU‡Z? 
 K. TMV  L. T2 - e¨K‡UwiI dvR 
 M. E.Coli  N. QÎvK  

2|  DNA eskMwZi Rb¨ `vqx cÖgvb K‡ib †K ev Kviv? 
 K. g¨vKwjIW  L. Gf¨vwi  
 M. g¨vKvwU©  N. Dc‡ii mevB 

3|  wbD‡gvwbqv m„wóKvix e¨vK‡Uwiqvi iƒcvš—i cix¶Y wK cÖgvb K‡i‡Q? 
 K. ˆewkó¨¸‡jv RNA Gi gva¨‡g GK esk †_‡K Ab¨ es‡k hvq  
 L. DNA DËivwaKv‡ii Rb¨ `vqx 
 M. †Kv‡li wbh©vm eskMwZ wbY©q K‡i  
 N. K¨vcmyj e¨vK‡Uwiqvi iƒcvš—i K‡i 
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cvV 3 t wR‡bi cÖK…wZ, wRb I Dr‡mP‡Ki m¤úK©  
G cvV Aa¨qb †k‡l Avcwb 
♦ wRb wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ wR‡bi cÖK…wZ eY©bv Ki‡Z cvi‡eb| 
♦ wRb I Dr‡mP‡Ki m¤úK© D‡j−L Ki‡Z cvi‡eb| 

DNA GKwU cwj wbDwK¬IUvBW gwjKzj ev eû wbDwK¬IUvBW wewkó Aby| weÁvbxiv g‡b K‡ib wRb DNA Abyi 
Ask we‡kl| myZivs GKwU wR‡b A‡bK¸‡jv wbDwK¬IUvBW i‡q‡Q| wbDwK¬IUvB‡Wi bvB‡Uªv‡Rb †eBm¸‡jvi gva¨‡g 
wRb †Kv‡li ivmvqwbK wewµqv wbqš¿Y K‡i hvi gva¨‡g Rx‡ei ˆewkó¨ cÖKvk cvq| cÖ‡Z¨KwU wRb GKwU †cÖvwUb 
wK¤^v GKwU GbRvBg ms‡k−lY K‡i| wRb hLb ¯^vfvweK fv‡e KvR K‡i GbRvBg ZLb †Kv‡lB ˆZwi nq| cÖwZwU 
GbRvBg GK GKwU wbw`©ó ivmvqwbK wewµqv wbqš¿Y K‡i| G iKg m¤úK©‡K GK wRb GK GbRvBg nvB‡cv‡_wmm 
ejv nq| wb‡Pi wP‡Î wewfbœ wRb wg‡j G‡Ki ci GK KvR K‡i wK fv‡e RwUj e¯‘ Avi wRwbm ˆZwi K‡i Zv 
†`Lv‡bv n‡q‡Q| 
 

 wRb 1  wRb 2  wRb 3  
 ↓  ↓  ↓  

 †g‡mÄvi 

RNA 1 

 †g‡mÄvi 

RNA 2 

 †g‡mÄvi 

RNA 3 

 

 ↓  ↓  ↓  

 GbRvBg 1  GbRvBg 2  GbRvBg 3  
 ↓  ↓  ↓  

Av‡Mi Drcvw`Z 
†Kvb e¯‘ 

 Aiwbw_b  wmUi“wjb  AviwRwgb 

weÁvbx Beadle Ges Tatum Zv‡`i G Kv‡Ri Rb¨ 1958 mv‡j †bv‡ej cyi®‹vi cvb| 

mvims‡¶c 

wRb DNA AYyi Ask we‡kl| GKwU wR‡b A‡bK¸‡jv wbDwK¬IUvBW i‡q‡Q| wbDwK¬IUvB‡Wi bvB‡Uªv‡Rb 
†eBm¸‡jvi gva¨‡g wRb †Kv‡li ivmvqwbK wewµqv wbqš¿Y K‡i| 

cv‡VvËi g~j¨vqb- 3 
eûwbe©vPbx 
1|  GK wRb GK GbRvBg nvB‡cv‡_wmm Gi cÖe³v †K ev Kviv? 
 K. weWj I Gfvwi  L. weWj I U¨vUvg  
 M. Gfvwi I U¨vUvg  N. g¨vKwjIW I g¨vKvwU©  

2| wb‡Pi †KvbwU ev †Kvb¸‡jv wR‡bi mv‡_ m¤úK© hy³? 
 K. DNA  L. RNA 

 M. bvB‡Uªv‡Rb †eBm  N. Dc‡ii (K) I (M) 

3|  wRb wK‡mi gva¨‡g †Kv‡li wewµqv wbqš¿Y K‡i? 
 K. †cÖvwUb wK¤^v GbRvBg  L. ni‡gvb Ges †cÖvwUb 
 M. ni‡gvb Ges GbRvBg  N. Ab¨‡Kvb fv‡e 
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cvV 4 t †g‡Û‡ji cÖ_g I wØZxq m~Î 
G cvV Aa¨qb †k‡l Avcwb 
♦ g‡bvnvBweªW I WvBnvBweªW µm wK Zv e¨vL¨v Ki‡Z cvi‡eb| 

♦ cÖej I cÖ”Qbœ ˆewk‡ó¨i D`vniY w`‡Z cvi‡eb| 

♦ wd‡bvUvBc I wR‡bvUvBc wK Zv D‡j−L Ki‡Z cvi‡eb| 

♦ †nv‡gvRvBMvm I †n‡U‡ivRvBMvm Kv‡K e‡j Zv eY©bv Ki‡Z cvi‡eb| 

♦ †g‡Û‡ji cÖ_g I wØZxq m~Î e¨vL¨v Ki‡Z cvi‡eb| 

†MÖMi †Rvnvb †g‡Ûj (Gregor Iohan Mendel) Awóªqvi eª�‡bv kn‡ii GKwU wMR©vq ag©hvRK wQ‡jb| wMR©vi 
cv‡ki GKwU evMv‡b wZwb wewfbœ ˆewkó¨ m¤úbœ gUi Mv‡Qi g‡a¨ `xN© mvZ eQi a‡i msKivqb K‡ib| GB 
M‡elYvi ga¨ w`‡q wZwb `ywU m~Î Avwe®‹vi K‡ib| wZwb AvR eskMwZ we`¨vi RbK wnmv‡e cwiwPZ| 

g‡bv k‡ãi A_© GK| GK †Rvov wecixZ ˆewkó¨ wewkó Rx‡ei g‡a¨ µm‡K g‡bvnvBweªW µm e‡j| j¤^v Ges Lv‡Uv 
Rx‡ei g‡a¨ µm n‡j Zv n‡e g‡bvnvBweªWµm| j¤^v, Kv‡jv Ges Lv‡Uv, dm©v Rx‡ei g‡a¨ µm n‡j Zv n‡e WvB 
nvBweªW µm, KviY GLv‡b ˆewkó¨ `y‡Rvov| †Kvb Rx‡ei g‡a¨ wcZv Ges gvZvi KvQ †_‡K hw` `ywU wecixZ 
ˆewk‡ó¨i mgv‡ek nq Zvn‡j mvaviYZ †h †Kvb GKwU ˆewkó¨ evwn¨K fv‡e cÖKvk cvq| cÖKvwkZ ˆewkó¨wU cÖej 
ˆewkó¨ Ges AcÖKvwkZ ˆewkó¨wU cÖ”Qbœ ˆewkó¨ bv‡g AvL¨vwqZ nq| Kv‡jv Pz‡ji wcZv Ges jvj Pz‡ji gvZvi mš—
v‡bi Pzj mvaviYZ Kv‡jv nq| GLv‡b Kv‡jv cÖKU ˆewkó¨ Ges jvj cÖ”Qbœ ˆewkó¨| 

Rx‡ei evwn¨K fv‡e cÖKvwkZ ˆewkó¨ nj Zvi wd‡bvUvBc| GLv‡b Kv‡jv Pzj wd‡bvUvBc| wR‡bvUvBc n‡”Q 
ˆewk‡ó¨i evnK wR‡bi mvsMVwbK Ae¯’v| wd‡bvUvBc †`‡L A‡bK mgq wR‡bvUvBc eySv hvq bv| Dc‡ii D`vni‡Y 

mš—v‡bi wR‡bvUvBc n‡e Bb| B G‡m‡Q evevi KvQ †_‡K Ges b G‡m‡Q gvi KvQ †_‡K| 

Rx‡ei wR‡bvUvB‡c `ywU wRbB hw` GK ˆewk‡ó¨i nq ZLb Zv‡K †nv‡gvRvBMvm e‡j| wR‡bvUvB‡c `yB ˆewk‡ó¨i 
wRb _vK‡j Zv‡K †n‡U‡ivRvBMvm e‡j| Kv‡jv Pz‡ji mš—vb †n‡U‡ivRvBMvm Bb| jvjPz‡ji gv †nv‡gvRvBMvm bb| 

†g‡Ûj cÖ_‡g GK‡Rvov wecixZ ˆewk‡ó¨i `xN© Ges Le© gUi Mv‡Qi g‡a¨ msKivqb K‡i †`L‡jb †h cÖ_g Rbyi 

(F1) meMvQB `xN©| cÖKvk cvIqv `xN© ˆewk‡ó¨i wZwb bvg w`‡jb cÖej ˆewkó¨ (Domminant character)| cÖKvk 

bv cvIqv Le© ˆewk‡ô¨i bvg w`‡jb cÖ”Qbœ ˆewkó¨ (Recessive character)| 

cÖ_g eskai‡`i exR n‡Z †h me MvQ nj †g‡Ûj Zv‡Z 1064 wU Mv‡Qi g‡a¨ 787 wU `xN© Ges 277 wU Le©MvQ 
†`L‡Z cvb| j¤^v I LvU Dw™¢‡`i AbycvZ cÖvq 3t1| †g‡Ûj G‡K G‡K mvZ †Rvov ˆewkó wb‡q msKivqb K‡i 
KvQvKvwQ dj †c‡qwQ‡jb| M‡elYvq cvIqv dj †_‡K wZwb cÖ_g m~Î eY©bv K‡ib| 

g‡bvnvBweªW µ‡m cÖ_g eskai‡`i g‡a¨ wecixZ ˆewk‡ó¨i `ywU d¨v±i wgwkªZ bv n‡q cvkvcvwk Ae¯’vb K‡i Ges 
M¨v‡gU m„wói mgq c„_K n‡q c„_K c„_K M¨v‡g‡U P‡j hvq| 

Aci c„ôvq †`Iqv QK †`‡L cy‡iv e¨vcviUv ey‡S wbb| 
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`xN© 3wU 
Le© 1wU 

 

 

†g‡Ûj `yB‡Rvov wecixZ ˆewk‡ó¨i (gm„Y, njy` Ges †KvKov‡bv, meyR) gUi Mv‡Qi g‡a¨ msKivqb K‡i †`L‡jb 
cÖ_g eska‡ii mKj MvQB gm„Y njy` exR Drcv`b K‡i‡Q| cÖ_g eskai‡`i exR †_‡K †h MvQ nj Zv‡Z †gvU 
556wU Mv‡Qi g‡a¨ 315wU gm„Y njy`, 108wU gmyY meyR, 101wU †KvKov‡bv njy` Ges 32wU †KvKov‡bv meyR exR 

†c‡jb| AbycvZ nj 
9

16
 gm„Y njy`, 

3

16
 gm„Y meyR, 

3

16
 †KvKov‡bv njy` Ges 

1

16
 †KvKov‡bv meyR| 

†g‡Ûj Zvi M‡elYvq cvIqv djvd‡ji wfwË‡Z wØZxq m~‡Îi eY©bv K‡ib| 

`yB ev AwaK †Rvov wecixZ ˆewk‡ó¨i Rx‡ei g‡a¨ µm Ki‡j cÖ_g eska‡i cÖej ˆewkó¨B cÖKvk cv‡e| G‡`i 
M¨v‡gU m„wói mgq ˆewkó¨¸‡jv Avjv`v n‡q c„_K c„_K M¨v‡g‡U web¨¯— n‡e| 

wb‡Pi QK †`‡L cy‡iv e¨vcviUv ey‡S wbb| 

 

 

O 

+ 
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t t 
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`xN© 

TT 

T T M¨vwgU 

`xN© Dw™¢` 
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`xN© 

Tt 

T t 

F2 Rby TT Tt Tt tt 

`xN© 

Tt 

T t M¨vwgU 
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`xN© `xN© `xN© Le© 



GBPGmwm †cÖvMÖvg 

BDwbU AvVvi 382 

 O 
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wd‡bvUvBc 
wR‡bvUvBc 

M¨vwgU 

 njy`  jvj 
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YR 
 

 meyR KzwÂZ 
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yr 
 

     

 

F1 Rby 
 

  YyRr 
njy` jvj 

× 

 

 

 

O  

 

O 

 

YR 
 

Yr 
 

yR 
 

yr 

 

YR 
YYRR  

njy`  jvj 
YYRr  

njy`  jvj 
YyRR  

njy`  jvj 
YyRr  

njy`  jvj 
 

Yr 
YYRr  

njy`  jvj 
YYrr  

njy`  KzwÂZ 
YyRr  

njy`  jvj 
Yyrr  

njy`  KzwÂZ 
 

yR 
YyRR  

njy`  jvj 
YyRr  

njy`  jvj 
yyRR  

meyR  jvj 
yyRr  

meyR  jvj 
 

yr 
YyRr  

njy`  jvj 
Yyrr  

njy`  KzwÂZ 
yyRr  

meyR  jvj 
yyrr  

meyR KzwÂZ 
 

njy` jvj 9wU 
njy` KzwÂZ 3wU 
meyR jvj 3wU 
meyR KzwÂZ 1wU 

 

mvims‡¶c 

†g‡Ûj mvZeQi a‡i wewfbœ ˆewkó¨ m¤úbœ gUi Mv‡Qi msKivqb K‡i Zvi djvd‡ji wfwË‡Z `ywU m~Î Avwe®‹vi 
K‡ib| g‡bvnvBweªW µ‡m cÖ_g eskai‡`i g‡a¨ wecixZ ˆewk‡ó¨i `ywU d¨v±i wgwkªZ bv n‡q cvkvcvwk c„_K 
n‡q c„_K c„_K M¨v‡g‡U P‡j hvq| 

WvBnvBweªW µ‡m cÖ_g eska‡i cÖej `ywU ˆewkó¨B GK‡Î cÖKvk cv‡e| G‡`i M¨v‡gU m„wói mgq d¨v±i¸‡jv 
Avjv`v n‡q c„_K c„_K M¨v‡g‡U web¨v¯— n‡e| 

cv‡VvËi g~j¨vqb- 4 
eûwbe©vPbx cÖkœ 
1|  j¤^v, Kv‡jv Ges Lv‡Uv, dimv G `ywU Rx‡ei g‡a¨ µm n‡j Zv wK n‡e? 
 K. g‡bvnvBweªW µm  L. WvBnvBweªW µm 
 M. UªvBnvBweªW µm  N. †UUªvnvBweªW µm 

 

+ 
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2|  †KvbwU †g‡Û‡ji cÖ_g m~Î Abyhvqx nq bv? 
 K. `ywU d¨vKUi cvkvcvwk _v‡K  L. `ywU d¨vKUi wg‡k hvq 
 M. `ywU d¨vKUi c„_K c„_K M¨v‡g‡U hvq N. `ywU d¨vKUi wØZxq eska‡i cÖKvk cvq 

3|  WvBnvBweªW µ‡m wØZxq eskai‡`i wd‡bvUvBc KZiKg n‡e? 
 K. GK  L. `yB 
 M. wZb  N. Pvi 

4|  WvBnvBweªW µ‡m wØZxq eskai‡`i wd‡bvUvBc KZ iK‡gi n‡e? 
 K. mvZ  L. AvU 
 M. bq  N. `k 
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cvV 5 t †g‡Û‡ji m~‡Îi e¨wZµg 
G cvV Aa¨qb †k‡l Avcwb 
♦ †g‡Û‡ji cÖ_g m~‡Îi e¨wZµ‡gi D`vniY w`‡Z cvi‡eb| 
♦ e¨wZµ‡gi KviY wb‡`©k Ki‡Z cvi‡eb| 
♦ wØZxq m~‡Îi e¨wZµg D‡j−L Ki‡Z cvi‡eb| 
♦ e¨wZµ‡gi KviY e¨vL¨v Ki‡Z cvi‡eb| 

jvj dzj Ges mv`v dz‡ji mÜ¨vgvjZx (Mirabilis jalapa) Dw™¢‡`i g‡a¨ µm Kiv‡j F1 G me dzj cÖKU ˆewkó¨ 
jvj bv n‡q †Mvjvcx nq| F2 †Z 3:1 jvj, mv`v dzj bv n‡q 1:2:1 Abycv‡Z jvj, †Mvjvcx, mv`v dzj nq| mv`vi 
Dci jv‡ji Am¤ú~Y© cÖKUZvi Kvi‡b G iKg nq| wb‡Pi QK †_‡K eyS‡Z †Póv Ki“b| 
 

  jvj  O 

 

× mv`v O 
 

   

 RR   rr    

R  R r r  M¨vwgU  

        

 Rr 
†Mvjvcx 

X Rr 
†Mvjvcx 

  F1 
eskai 

 

 

R  r  R  r 
 

 

RR  Rr  Rr  rr  
 jvj  †Mvjvcx  †Mvjvcx  mv`v F2 eskai 

myBU cx‡Z (wgwó gUi) mv`v wcZv Ges mv`v gvZvi µm †_‡K Drcbœ F1 eskai mevB †e¸bx nq| F2 eskai‡`i 
†ejv‡Z 9:7 Abycv‡Z †e¸bx Ges mv`v †`Lv hvq| wR‡bi cwic~iK Kv‡Ri d‡j G iKg n‡q‡Q| wb‡Pi QK †`‡L 
eyS‡Z †Póv Ki“b| 

AAbb  O 

(mv`v)  
 ×  aaBB  O 

(mv`v) 
 

Ab  Ab  aB  aB M¨vwgU 
 

 

AaBb 

†e¸bx 
 AaBb 

†e¸bx 
 AaBb 

†e¸bx 
 AaBb 

†e¸bx 
 F1 eskai 

me †e¸bx 
 

AaBb  O 

(†e¸bx)   
 ×  AaBb      O 

(†e¸bx) 
 

            AB   Ab   aB   ab                AB   Ab   aB   ab 

 
 

 

+ 

+ 

+ 
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O 

 

O 

 

AB 

 

Ab 

 

aB 

 

ab 

AB 

 

AABB 
†e¸bx 

AABb 
†e¸bx 

AaBB 
†e¸bx 

AaBb 
†e¸bx 

Ab 

 

AABb 
†e¸bx 

AAbb 
mv`v 

AaBb 
†e¸bx 

Aabb 
mv`v 

aB AaBB 
†e¸bx 

AaBb 
‡e¸bx 

aaBB 
mv`v 

aaBb 
mv`v 

ab AaBb 
†e¸bx 

Aabb 
mv`v 

aaBb 
mv`v 

aabb 
mv`v 

A Ges B Dfq cÖKU wRb GK‡Î _vK‡j †e¸bx is cÖKvk cvq| †h †Kvb GKwUi Abycw¯’wZ‡Z mv`v is cÖKvk 
cvq| G ai‡bi Ae¯’v‡K mgcÖKUZv ejv nq| 

jvj (RR) Ges mv`v (rr) d¨v±i ¸‡jv hLb Avjv`v _v‡K ZLb wbR wbR ˆewkó¨ cÖKvk cvq| wKš‘ jvj Ges mv`v 
d¨v±i¸‡jv hLb F1 Rby‡Z GK‡Î _v‡K (Rr) ZLb jvj wK¤^v mv`v ˆewkó¨ cÖKvk bv †c‡q Z…Zxq Avi GKwU 
ˆewkó¨ †Mvjvcx cÖKvk cvq| 

g‡bvnvBweªW µ‡mi m~Î Abyhvqx F2 Rby‡Z jvj Ges mv`vi AbycvZ 3t1 Gi cwie‡Z© 1t2t1 Abycv‡Z jvj t 
†Mvjvcx t mv`v cÖKvk cvq| 

WvBnvBweªW µ‡mi F2 Rby‡Z `ywU ˆewk‡ó¨i AbycvZ 9t3t3t1 nIqvi cwie‡Z© 9t7 Abycv‡Z ˆewkó¨ `ywU cÖKvk 
cvq| 

mvims‡¶c 

jvj Ges mv`v mÜvgvjZxi µk n‡j wR‡bi Am¤ú~Y© cÖKUZvi Kvi‡Y g‡bvnvBweªW µ‡mi F2 Rby‡Z 3t1 
Abycv‡Zi e`‡j 1t2t1 Abycv‡Z jvj, †Mvjvcx Ges mv`v is cÖKvk cvq| myBUcx‡Z mv`v gvZv Ges mv`v 
wcZvi µ‡m F2 Rby‡Z 9t3t3t1 Abycv‡Zi cwie‡Z© 9t7 Abycv‡Z †e¸bx Ges mv`v is cÖKvk cvq| 

cv‡VvËi g~j¨vqb- 5  
eûwbe©vPbx cÖkœ 
1|  mgcÖKUvZvi Kvi‡b nq †KvbwU? 
 K. mv`v myBUcxi †e¸bx eskai  L. †e¸bx myBUcxi mv`v eskai 
 M. jvj mv`v mÜ¨vgvjZxi †Mvjvcx eskai N. K I L 

2|  Am¤ú~Y© cÖKUZvi Rb¨ nq †KvbwU? 
 K. mv`v myBUcxi †e¸bx eskai  L. †e¸bx myBUcxi mv`v eskai 
 M. jvj mv`v mÜ¨vgvjZxi †Mvjvcx eskai N. †Mvjvcx mÜ¨gvjZxi jvj eskai 
 

+ 
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cvV 6 t Dw™¢‡`i K…wÎg cÖRbb 
G cvV Aa¨qb †k‡l Avcwb 
♦ Dw™¢` cÖRbb wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ Dw™¢` cÖRb‡bi cÖavb c×wZ¸wji ZvwjKv ˆZwi Ki‡Z cvi‡eb| 
♦ Dw™¢‡`i K…wÎg cÖRb‡bi cÖwµqv eY©bv Ki‡Z cvi‡eb| 
♦ Dw™¢` weeZ©‡b K…wÎg cÖRb‡bi f‚wgKv D‡j−L Ki‡Z cvi‡eb| 
♦ K…wÎg cÖRb‡bi A_©‰bwZK ¸i“Z¡ ej‡Z cvi‡eb| 

Ggb GK mgq wQj hLb cÖvK…wZK Dcv‡q Dw™¢` †_‡K Avgiv hv †cZvg Zv‡ZB Avgv‡`i cÖ‡qvRb wg‡U †hZ| †m 
Ae¯’v Avi †bB| gvbyl GLb †Póv Ki‡Q weÁv‡bi wewfbœ kvLvi Ávb Kv‡R jvwM‡q Dw™¢‡`i DbœwZ Ki‡Z hv‡Z 
Drcv`‡bi mgq Kg nq, Drcv`b e„w× cvq, ¶iv, ˆkZ¨, eb¨v, jebv³Zv, †ivMe¨vwa, KxUcZ½ cÖwZ‡iva Ki‡Z 
cv‡i; D`¨vb Dw™¢‡`i dzj, †mŠ›`h©¨ e„w× cvq BZ¨vw`| Dw™¢` weÁv‡bi G kvLvi bvg Dw™¢` cÖRbb we`¨v| †h mKj 
c×wZi gva¨‡g Dw™¢‡`i byZb cÖKiY D™¢veb Kiv nq †m¸‡jv nj- Dw™¢` cÖeZ©b, wbe©vPb, msi¶b, wgD‡Umb, 
cwjc−‡qwW Ges msKivqb| 

cÖvK…wZK Dcv‡q wKQy wKQy msKivqb N‡U _v‡K| `ywU wfbœ wR‡bvUvBc wewkó Dw™¢‡`i g‡a¨ K…wÎg Dcv‡q cÖRbb 
NwU‡q byZb cÖKiY m„wó Kivi cÖwµqv‡K K…wÎg cÖRbb ev K…wÎg msKivqb e‡j| K…wÎg cÖRb‡bi avc¸‡jv wb‡P 
D‡j−L Kiv nj| 

 (1)  c¨v‡i›U wbe©vPb t G ch©v‡q Kvw•LZ ˆewk‡ó¨i 
AwaKvix my¯’, mej I †ivMgy³ Dw™¢`¸‡jv‡K 
wcZvgvZv wn‡m‡e wbe©vPb Kiv nq| 

(2)  c¨v‡i‡›Ui K…wÎg ¯^civMvqb t †nv‡gvRvBMvm 

(homogygous) Kivi Rb¨ cicivMx 
Dw™¢`¸‡jv‡K K…wÎg Dcv‡q ¯^civMvqb Kiv nq| 

(3)  BgvmKz‡jkb t Dfwj½ dz‡jB BgvmKz‡jkb 
Ki‡Z nq| Gi D‡Ïk¨ ¯^civMvqb †iva Kiv| 
GKwj½ dzj wK¤^v cicivMx dz‡ji 
BgvmKz‡jk‡bi cÖ‡qvRb nqbv| G cÖwÎqv‡Z 
gvZv Dw™¢‡`i dzj †_‡K cys‡Kki¸‡jv‡K 
civMavbx cwic° nevi Av‡MB wPgUv ev †QvU 
KuvwPi mvnv‡h¨ mwi‡q †dj‡Z nq| 

(4)  e¨vwMs t cwjw_b e¨v‡Mi mvnv‡h¨ cÖRb‡b 
e¨eüZ gvZv I wcZv Dw™¢‡`i dzj †X‡K ivL‡Z 
nq| Ab¨ dz‡ji civM‡iYy hv‡Z gvZv I wcZv 
dz‡j Avm‡Z bv cv‡i †m D‡Ï‡k¨ e¨vwMs Kiv 
nq| 

 
wPÎ 18.4 t BgvmKz‡jkb 

c×wZ; (K) BgvmKz‡jm‡bi Av‡M, (L) cÖv°v‡j,  
(M) BgvmKz‡jk‡bi mgq, (N) †k‡l, (O) c‡i 

 (5)  µwms ev K…wÎg civMvqb t G cÖwµqv‡Z wcZv Dw™¢‡`i dzj †_‡K cwic° civMavbxi civM †iYy¸‡jv‡K m~² 
Zzwji mvnv‡h¨ gvZv Dw™¢‡`i Mf©gy‡Ûi Dci cÖ‡qvM Kiv nq| civMvq‡bi ci gvZv Dw™¢`‡K Avevi e¨vwMs Kiv 
nq| 
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wPÎ 18.5 t e¨vwMs, †j‡ewjs I cvivM‡ibyi K…wÎg øvbvš—i 

 (6)  †j‡ewjs t civMvq‡bi ci GKwU †QvU Kv‡W© wdì †iKW© b¤^i, BgvmKz‡jk‡bi ZvwiL, µwms Gi ZvwiL, gvZv 
I wcZv Dw™¢‡`i cwiwPwZ wj‡L gvZv Dw™¢‡`i Mv‡q Sywj‡q †`qv nq| 

(7)  exR msMÖn t dj †c‡K †M‡j exR msMÖn Kiv nq| ïwK‡q †j‡ewjs K‡i e¨v‡M f‡i ivLv nq| 

(8)  F1 Dw™¢‡`i m„wó t msM„wnZ exR¸‡jv c‡ii †gŠmy‡g ecb K‡i †h MvQ Rb¥v‡bv nq †m¸‡jv F1 eskai| c‡i 
†e‡Q †e‡Q F2, F3 .................. F6 ch©š— eskai m„wó K‡i Kvw•LZ Dw™¢` cÖKiY m„wó Kiv nq| 

Kvw� LZ ˆewk‡ó¨i AwaKvix G mKj msKi Dw™¢` cwi‡e‡k Lvc LvB‡q wb‡Z m¶g n‡j weeZ©‡b Ask wb‡Z cv‡i| 

byZb cÖKi‡Yi Dw™¢`¸‡jv‡Z hw` A_©‰bwZK ¸i“‡Z¡i ˆewkó¨¸wj _v‡K (AwaK Drcv`b, †ivM, Liv cÖwZ‡iva) 
Zvn‡j A_©‰bwZK w`K †_‡K cÖPzi jvfevb nIqv hvq| 
 

mvims‡¶c 

K…wÎg cÖRb‡bi gva¨‡g Dw™¢‡`i wewfbœ ˆewk‡ó¨i DbœwZ Kiv Ges byZb cÖKiY m„wó Kiv hvq| †h mKj c×wZi 
gva¨‡g Dw™¢‡`i byZb cÖKiY D™¢veb Kiv nq †m¸‡jv nj Dw™¢` cÖeZ©b, wbe©vPb, msi¶Y, wgD‡Ukb, cwjc−‡qwW 
Ges ksKivqb| K…wÎg cÖRb‡bi wewfbœ avc¸‡jv nj t 
1. c¨v‡i›U wbe©vPb 
2. BgvmKz‡jkb 
3. e¨vwMs 
4. µwms 
5. †j‡ewjs 
6. exRmsMÖn 
7.    F1 Dw™¢‡`i m„wó 

 

 

 



GBPGmwm †cÖvMÖvg 

BDwbU AvVvi 388 

cv‡VvËi g~j¨vqb- 6  
eûwbe©vPbx cÖkœ  
1|  e¨vwMs Kiv nq †Kb ? 
 K. µwms Kivi Rb¨  L. ¯^civMvq‡bi Rb¨ 
 M. ¯^civMvqb †iv‡ai Rb¨  N. cicivMvqb †iv‡ai Rb¨ 

2|  c¨v‡i‡›Ui K…wÎg ¯^civMvqb Kiv nq †Kb? 
 K. †nv‡gvRvBMvm Kivi Rb¨  L. †n‡U‡ivRvBMvm Kivi Rb¨ 
 M. De©iZv e„w× Kivi Rb¨  N. djb e„w×i Rb¨ 

3|  Dw™¢‡`i K…wÎg cÖRb‡bi gva¨‡g Kiv hvq bv †KvbwU? 
 K. Kvw•LZ ˆewk‡ó¨i D™¢veb  L. byZb cÖKiY 
 M. byZb cÖRvwZi m„wó  N. Dc‡ii (K) I (L)  

P‚ovš— g~j¨vqb 
msw¶ß cÖkœ  
1. †gUv‡mw›UªK Ges mve‡gUv‡mw›UªK †µv‡gv‡Rvg eY©bv Ki“b| 
2. DNA †K Wej †nwj· gwjKzj ejv nq †Kb? 
3. BgvmKz‡jkb wK? 

iPbvg~jK cÖkœ  
1. DNA Abyi MVb eY©bv Ki“b| 
2. wRb wKfv‡e KvR K‡i e¨vL¨v Ki“b| 
3. Am¤ú~Y© cÖKUZv wK e¨vL¨v Ki“b| 
4. K…wÎg cÖRb‡bi c×wZ¸‡jv eY©bv Ki“b| 
5. †µv‡gv‡Rv‡gi †fŠZ Ges ivmvqwbK MVb eY©bv Ki“b| 

DËigvjv  
cv‡VvËi g~j¨vqb- 1  t  1| M  2| N  3| M 

cv‡VvËi g~j¨vqb- 2  t  1| K  2| N  3|L  

cv‡VvËi g~j¨vqb- 3  t  1| L  2| N  3|K 

cv‡VvËi g~j¨vqb- 4  t  1| L  2| L  3| N  4| M 

cv‡VvËi g~j¨vqb- 5  t  1| N  2| M 

cv‡VvËi g~j¨vqb- 6  t  1| N  2| K  3|M 
 
 

 

 

 

 


