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cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi 

  
 

cÉk²1  

X 

 

 
wkLbdj-2 I 8  [w`. ˆev. 2016] 

K. cÉKU ŠewkÓ¡Å Kx? 1 
L. RNA ejGZ Kx ˆevS?  2 
M. DóxcGKi wPò 'X' ‰i MVb eYÆbv KGiv|  3 
N. DóxcGKi 'A' wPwn×Z AskwU wjã wbaÆviGYi RbÅ LyeB 

ài‚Z½cƒYÆ hywÚmn weGkÏlY KGiv| 4 
1 bs cÉGk²i Dîi 

K  gvZv wcZv ˆ^GK AvMZ ˆh ŠewkÓ¡Å cÉ^g eskaGi cÉKvk cvq 
ˆmB ŠewkÓ¡ÅB nGjv cÉKU ŠewkÓ¡Å| 

L  RNA nGjv ivBGevwbDwKÑK ‰wmGWi mswÞµ¦i…c | AwaKvsk 
RNAB ‰KwU cwjwbDwKÑIUvBW mƒò «¼viv MwVZ| ‰GZ cuvP KveÆb 
wewkÓ¡ ivBGevR kKÆiv, A‹Re dmGdU ‰es bvBGUÇvGRb ˆem ^vGK| 
bvBGUÇvGRb ˆemàGjvi gGaÅ ^vGK ‰GWwbb (A), àqvwbb (G), 
mvBGUvwmb (C) ‰es BDivwmj (U)| 

M  DóxcGKi wPò –X nGjv wbDwKÑqvm| ‰KwU myMwVZ wbDwKÑqvm 
wbGPi AskàGjvi mg ¼̄Gq MwVZ- 
wbDwKÑqvi wSwÍÏ: ˆh wSwÍÏ wbDwKÑqvmGK wNGi ivGL ZvGK wbDwKÑqvi 
wSwÍÏ eGj| ‰wU w«¼Õ¦i wewkÓ¡ ‰es wjwcW I ˆcÉvwUb mg¯¼Gq MwVZ| 
‰ wSwÍÏi gvGS gvGS wKQy wQ`Ë ^vGK ZvG`iGK wbDwKÑqvi i®¬È eGj| 
wbDwKÑIµÏvRg: wbDwKÑIwSwÍÏi AfÅ¯¦Gi ˆRwji gGZv ˆh eÕ§ ^vGK 
ZvGK ejv nq wbDwKÑIµÏvRg| ‰GZ wbDwKÑK ‰wmW, ˆcÉvwUb, 
DrGmPK I KwZcq LwbR jeY ^vGK| 
wbDwKÑIjvm: wbDwKÑIµÏvRGgi gGaÅ AwaKZi Dä¾j ˆMvjvKvi eÕ§B 
nGjv wbDwKÑIjvm| wbDwKÑIjvm RNA I ˆcÉvwUb «¼viv MwVZ| cÉwZwU 
wbDwKÑqvGm ‰KwU ev `y’wU wbDwKÑIjvm ^vKGZ cvGi| 
ˆKÌvgvwUb RvwjKv: wbDwKÑqvGmi AfÅ¯¦iÕ© mƒß mƒZvi bÅvq AskB 
nGjv ˆKÌvgvwUb RvwjKv| ˆKvl wefvRGbi mgq ‰iv ˆgvUv I LvGUv 
nGq ˆKÌvGgvGmvGg cwiYZ nq| 

N  DóxcGKi A wPwn×Z AskwU nGjv ˆKÌvgvwUb Z¯§| ˆKvl 
wefvRGbi mgq ‰iv ˆgvUv I LvGUv nGq ˆKÌvGgvGmvGg cwiYZ nq| 
myZivs ‰wU cGivÞfvGe ˆKÌvGgvGmvg, hv RxGei wjã wbaÆviGY 
ài‚Z½cƒYÆ f„wgKv cvjb KGi ^vGK| gvbeG`Gn ˆKÌvGgvGmvg msLÅv 
46wU ev 23 ˆRvov| ‰i gGaÅ 44wUGK ev 22 ˆRvovGK AGUvGmvg 
‰es ‰K ˆRvovGK ˆmÝ ˆKÌvGgvGmvg ejv nq| ˆmÝ ˆKÌvGgvGmvg 

`y’wU-X ‰es Y bvGg cwiwPZ| wjã wbaÆviGY ‰B ˆmÝ 
ˆKÌvGgvGmvGgi f„wgKv gyLÅ| ṎxGjvGKi wWµÏGqW ˆKvGl `y’wU ˆmÝ 
ˆKÌvGgvGmvgB X aiGYi A^Ævr XX| wK §̄ cyi‚Gli ˆÞGò `y’wUi gGaÅ 
‰KwU X ‰es AciwU Y ˆKÌvGgvGmvg A Æ̂vr XY| ṎxGjvGKi 
wWÁ¼vkGq wWÁ¼vYy m†wÓ¡i mgq hLb wgGqvwmm wefvRb NGU ZLb 
cÉwZwU wWÁ¼vYy AbÅvbÅ ˆKÌvGgvGmvGgi mvG^ ‰KwU KGi X ˆKÌvGgvGmvg 
jvf KGi| Aci cGÞ, cyi‚Gli ÷KÌvYy m†wÓ¡i mgq AGaÆK msLÅK 
÷KÌvYy ‰KwU KGi X ‰es AewkÓ¡ AGaÆK ÷KÌvYy ‰KwU KGi Y 

ˆKÌvGgvGmvg jvf KGi| wWÁ¼vYy cyi‚Gli X ev Y enbKvix ˆhGKvGbv 
‰KwU ÷KÌvYy «¼viv wbwlÚ nGZ cvGi| dGj RvBGMvU ỳ’wU X A^ev 
‰KwU Y ˆKÌvGgvGmvg wewkÓ¡ nGZ cvGi| ỳ’wU X wbGq A Æ̂vr XX wbGq 
ˆh wk÷ R¯ÃvGe ˆm nGe ˆgGq, Avi ˆh wk÷ ‰KwU X ‰es ‰KwU Y 
wbGq A Æ̂vr XY ˆKÌvGgvGmvg wbGq c†w^exGZ AvmGe ˆm nGe ˆQGj| 

ZvB ‰GZ eySv hvq ˆh, ˆKÌvGgvGmvg wjã wbaÆviGY ài‚Z½cƒYÆ f„wgKv 
cvjb KGi ^vGK| 

cÉk²2  wjgb RG¯Ãi ‰K eQi ˆ^GKB iÚkƒbÅZvq fzMGQ| 

WvÚvGii civgGkÆ cÉwZ `y’gvm A¯¦i A¯¦i wjgbGK ‰Kevi iÚ w`GZ 
nq| ZGe AvqibhyÚ Lvevi w`GZ wbGla KGib|  

wkLbdj-9 [P. ˆev. 2016] 

K. DNA-‰i cƒYÆi…c wjL| 1 
L. wRbGK eskMwZi aviK ejv nq ˆKb?  2 
M. wjgGbi ˆivMwUi KviY eÅvLÅv KGiv|  3 

N. wjgGbi ‰B ˆivM nIqvi RbÅ Zvi gv-evevB `vqx DwÚwU 

weGkÏlY KGiv|  4 
2 bs cÉGk²i Dîi 

K  DNA ‰i cƒYÆi…c nGjvDeoxyribo Nucleic Acid|  

L  RxGei me †̀kÅ I A †̀kÅgvb jÞY ev ŠewkÓ¡Å wbq¯¨YKvix ‰KK 
nGjv wRb, hv RxGei ˆKÌvGgvGmvGg AeÕ©vb KGi| RxGei mKj 
ŠewkÓ¡Å aviY KGi wRb ‰es Zv MÅvGgGUi gvaÅGg esk ciÁ·ivq 
ˆcuŒGQ ˆ`q| RxGei mKj eskMZxq ŠewkÓ¡Å aviY KGi eGjB 
wRbGK ejv nq eskMwZi aviK I evnK| 

M  wjgGbi ˆivMwUi jÞY ‰es WvÚvGii civgkÆ ˆ^GK ˆevSv hvq 
wjgb ^ÅvjvGmwgqv ˆivGM fzMGQ| ^ÅvjvGmwgqv iGÚi ˆjvwnZ 
KwYKvi ‰K AÕ¼vfvweK AeÕ©vRwbZ ˆivM| ˆjvwnZ iÚ KwYKv bÓ¡ 
nIqvi KviGYB gƒjZ ‰ ˆivM nGq ^vGK| ‰ ˆivGMi dGj ˆivMx iÚ 
kƒbÅZvq ˆfvGM| ˆjvwnZ iÚGKvl `y’aiGbi ˆcÉvwUb «¼viv ŠZwi, -

ˆ™ÏvweDwjb ‰es -ˆ™ÏvweDwjb| ˆjvwnZ iÚGKvGl ‰ `y’wU ˆcÉvwUGbi 
wRb bÓ¡ nGj ^ÅvjvGmwgqv ˆivM nq| ^ÅvjvGmwgqv ỳ’aiGbi nGq 

^vGK| h^v Avjdv () ^ÅvjvGmwgqv ‰es weUv () ^ÅvjvGmwgqv| 
Avjdv () ^ÅvjvGmwgqv ˆivM ZLbB nq hLb -ˆ™ÏvweDwjb ŠZwii 



2 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

wRb AbycwÕ©Z ^vGK wKsev cwiewZÆZ nq| Abyi…cfvGe weUv () 

^ÅvjvGmwgqv ZLbB nq hLb -ˆ™ÏvweDwjb ˆcÉvwUb Drcv`b eÅvnZ 
nq| myZivs AvGjvPbv ˆ^GK ˆevSv hvq ˆh, ^ÅvjvGmwgqv ˆivGMi 
cÉavb KviY nGjv ˆjvwnZ iÚKwYKvi Drcwî eÅvnZ nIqv| 

N  wjgGbi ˆivMwU ^ÅvjvGmwgqv| ‰wU ‰KwU iÚ mÁ·wKÆZ ˆivM 
hv esk ciÁ·ivq evwnZ nq| A^Ævr ‰ ˆivMwU gv-evev ˆ^GK 
m¯¦vbG`i gvGS Õ©vbv¯¦wiZ nq| 
^ÅvjvGmwgqv iGÚi ˆjvwnZ KwYKvi AÕ¼vfvweK AeÕ©vRwbZ ˆivM| 
ˆjvwnZ iÚGKvl `y’aiGbi ˆcÉvwUb w`Gq ŠZwi, -ˆ™ÏvweDwjb ‰es -

ˆ™ÏvweDwjb| ^ÅvjvGmwgqv nq ˆjvwnZ iÚGKvGl  AewÕ©Z ‰ `y’wU 
ˆcÉvwUGbi wRb bGÓ¡i KviGY| ‰ wRb `y’wU bGÓ¡i KviGY ò‚wUcƒYÆ 
ˆjvwnZ KwYKv Drc®² nq| hvi dGj ˆivMx RwUj iÚkƒbÅZvq fzGM 
A^Ævr ^ÅvjvGmwgqvGZ AvKÌv¯¦ nq| wRGbi cÉvwµ¦i Dci wbfÆi KGi 
^ÅvjvGmwgqvGK `y’fvGe ˆ`Lv nq| ^ÅvjvGmwgqv ˆgRGii ˆÞGò wk÷ 
Zvi evev I gv Dfq ˆ^GK ^ÅvjvGmwgqv wRb ˆcGq ^vGK| Avevi, 
^ÅvjvGmwgqv gvBbGii ˆÞGò wk÷ Zvi evev A^ev gvGqi KvQ ˆ^GK 
^ÅvjvGmwgqv wRb ˆcGq ^vGK| ‰ aiGbi wk÷ ^ÅvjvGmwgqv wRGbi 
evnK wnGmGe KvR KGi| mswÞµ¦ ‰ AvGjvPbv ˆ^GK ˆ`Lv hvq ˆh, 
MÅvGgGUi wgjGbi mgq wRGbi gvaÅGgB gv-evev ˆ^GK ^ÅvjvGmwgqv 
m¯¦vbG`i gvGS QwoGq cGo| 

myZivs wgjGbi ‰ ˆivMwU nIqvi RbÅ Zvi gv-evevB `vqx| 

cÉk²3  
 

wPò: X 

P 

Q 

wPò: Y 
 

wkLbdj-2 I 8  [wm. ˆev. 2016] 

K. Avw`GKvl Kx? 1 
L. w«¼c` bvgKiY ejGZ Kx ˆevS?  2 
M. Q-‰i ivmvqwbK MVb eÅvLÅv KGiv| 3 
N. gvbyGli wjã wbaÆviGY P wPwn×Z Dcv`vbwUi f„wgKv weGkÏlY 

KGiv| 4 
3 bs cÉGk²i Dîi 

K  myMwVZ wbDwKÑqvmwenxb ˆKvlB nGjv Avw` ˆKvl ev cÉvKGKw± ỀK 
ˆKvl| 

L  ‰KwU RxGei ŠeævwbK bvg ỳ’wU c` wbGq MwVZ| cÉ^g c`wU 
MY ‰es w«¼ZxqwU cÉRvwZ| ‰i…c `y’wU cG`i mg¯¼Gq RxGei 
ŠeævwbK bvgKiGYi cÉwKÌqvB nGjv w«¼c` bvgKiY| 
Av¯¦RÆvwZKfvGe wKQy mywbw Æ̀Ó¡ wbqgbxwZ ˆgGb RxGei w«¼c` bvgKiY 
Kiv nGq ^vGK| Dw«¿G`i bvg ICBN KZÆ†K ‰es cÉvYxi bvg ICZN 

KZÆ†K Õ¼xK‡Z wbqgvbymvGi nGq ^vGK| 

M  DóxcGK ‘Y’-wPGòi Q wPwn×Z AskwU DNA| wbGP Q Z^v 
DNA-i ivmvqwbK MVb eÅvLÅv Kiv nGjv 
DNA w«¼mƒòK| ỳ’wU cwjwbDwKÑIUvBW mƒò ciÕ·Gii mvG^ ˆjvnvi 
wmuwoi gGZv Wvb w`GK cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb 
KGi| ‰ wmuwoi nvZj ŠZwi nq cuvP KveÆbwewkÓ¡ kKÆiv (wW-

AwÝivBGevR), bvBGUÇvGRbNwUZ ˆem I A‹Re dmGdU «¼viv| 
DNA-‰i bvBGUÇvGRb ˆemàGjv nGjv ‰wWwbb, àqvwbb, ^vBwgb I 
mvBGUvwmb| ‰KwU mƒGòi ‰wWwbb AbÅ mƒGòi ^vBwgGbi mvG^ `y’wU 
nvBGWÈvGRb e´£ «¼viv (A=T) hyÚ ^vGK; Avi àqvwbb AbÅ mƒGòi 
mvBGUvwmGbi mvG^ wZbwU nvBGWÈvGRb e´£ «¼viv hyÚ (GC) ^vGK| 
ˆnwjGÝi cÉwZwU cƒYÆ NƒYÆb 34Å Š`NÆÅ wewkÓ¡| ‰KwU cƒYÆ NƒYÆGbi 
gGaÅ 10wU wbDwKÑIUvBW ^vGK| ZvB cvk¼ÆeZxÆ `y’wU wbDwKÑIUvBGWi 
`ƒiZ½ 3.4Å| DNA Wvej ˆnwjGÝi eÅvm meÆò 20Å| 

N  DóxcGKi P wPwn×Z AskwU ˆKÌvgvwUb Z¯§| ˆKvl wefvRGbi 
mgq ‰iv ˆgvUv I LvGUv nGq ˆKÌvGgvGmvGg cwiYZ nq| myZivs P 
wPwn×Z AskwU cGivÞfvGe ˆKÌvGgvGmvg| ‰B P wPwn×Z AskwU Z^v 
ˆKÌvGgvGmvg gvbyGli wjã wbaÆviGY ài‚Z½cƒYÆ f„wgKv cvjb KGi 
^vGK| wbGPi AvGjvPbv ˆ^GK mnGRB ‰i mZÅZv Abyaveb Kiv 
hvGe| 
gvbeG`Gn ˆKÌvGgvGmvg msLÅv 46wU ev 23 ˆRvov| ‰i gGaÅ 44wUGK 
ev 22 ˆRvovGK AGUvGmvg ‰es ‰K ˆRvovGK ˆmÝ ˆKÌvGgvGmvg ejv 
nq| ˆmÝ ˆKÌvGgvGmvg `y’wU -X I Y bvGg cwiwPZ| wjã wbaÆviGY 
‰B ˆmÝ ˆKÌvGgvGmvGgi f„wgKv gƒLÅ| Ṏx ˆjvGKi wWµÏGqW ˆKvGl 
`y’wU ˆmÝ ˆKÌvGgvGmvgB X ˆKÌvGgvGmvg A Æ̂vr XX| wK §̄ cyi‚Gli 
ˆÞGò `y’wUi gGaÅ ‰KwU X AciwU Y ˆKÌvGgvGmvg A^Ævr XY| 
ṎxˆjvGKi wWÁ¼vkGq wWÁ¼vYy m†wÓ¡i mgq hLb wgGqvwmm wefvRb NGU 
ZLb cÉwZwU wWÁ¼vYy AbÅvbÅ ˆKÌvGgvGmvGgi mvG^ ‰KwU KGi X 
ˆKÌvGgvGmvg jvf KGi| Aci cGÞ, cyi‚Gl ÷KÌvYy m†wÓ¡i mgq AGaÆK 
msLÅK ÷KÌvYy ‰KwU KGi X ˆKÌvGgvGmvg ‰es AewkÓ¡ AGaÆK ÷KÌvYy 
‰KwU KGi YˆKÌvGgvGmvg jvf KGi| wWÁ¼vYy cyi‚Gli X ev Y 
enbKvix ˆh ˆKvGbv ‰KwU ÷KÌvYy «¼viv wbwlÚ nGZ cvGi| dGj 
RvBGMvU `y’wU X A^ev ‰KwU X ‰es ‰KwU Y ˆKÌvGgvGmvg wewkÓ¡ 
nGZ cvGi| ỳ’wU X wbGq A Æ̂vr XX wbGq ˆh wk÷ R¯ÃvGe ˆm nGe 
ˆgGq, Avi ˆh wk÷ ‰KwU X ‰es ‰KwU Y wbGq A Æ̂vr XY 
ˆKÌvGgvGmvg wbGq R¯ÃvGe ˆm nGe ˆQGj|  

A^Ævr ‰Uv Õ·Ó¡ ˆh, ˆKÌvGgvGmvg (P), weGkl KGi ˆmÝ ˆKÌvGgvGmvgB 
gvbyGli wjã wbaÆviGY ài‚Z½cƒYÆ f„wgKv cvjb KGi ^vGK| 

cÉk²4  
 

wPò: X  
wkLbdj-3  [h. ˆev. 2016]  

K. ˆKvl Kx? 1 
L. ˆKvGli kwÚNi ejGZ Kx ˆevS? 2 
M. wPò 'X' ˆK eskMwZi ˆfŒZ wfwî ejvi KviY eÅvLÅv KGiv|3 
N. wPò 'X' -‰i cÉavb Dcv`vbwUi mvnvGhÅ KxfvGe ˆKvGbv 

AcivaxGK wbfzÆjfvGe kbvÚ Kiv mÁ¿e weGkÏlY KGiv| 4 
4 bs cÉGk²i Dîi 

K  RxeG`Gni MVb I KvGRi ‰KK nGjv ˆKvl| 



Rx‡ei eskMwZ I weeZ©b 3 

L  ˆKvGli kwÚNi ejGZ gvBGUvKw´£qbGK ˆevSvq| gvBGUvKw´£ÈqGb 
k¼mGbi wewf®² chÆvq ˆhgb- ˆKÌem PKÌ, BGjKUÇb cÉevnZ¯¨, 
AwÝGWwUf dmGdvivBGjkb BZÅvw` mÁ·®² nq ‰es kwÚ (ATP) 
Drc®² nq| RxGei hveZxq ŠRweK KvGRi RbÅ cÉGqvRbxq kwÚ 
ˆKvGli gvBGUvKw´£ÈqGb ŠZwi nq eGj ‰GK ˆKvGli kwÚNi ejv nq| 

M  DóxcGKi wPò-X nGjv ˆKÌvGgvGmvg| weævbxiv ˆKÌvGgvGmvgGK 
eskMwZi ˆfŒZ wfwî wnGmGe AvLÅvwqZ KGiGQb| ˆKÌvGgvGmvg 
mƒòvKvi ˆKÌvgvwUb Z¯§i Ask ‰es ‰iv ˆKvl wefvRGbi mgGq 
`†kÅgvb nq| ˆKÌvGgvGmvg eskMwZi cÉavb Dcv`vb, KviY ‰GZ 
AmsLÅ wRb ^vGK, hviv RxGei wewf®² ŠewkÓ¡Å wbq¯̈Y KGi ^vGK| 
ˆKÌvGgvGmvGgi KvR nGjv gvZv-wcZv nGZ wRb m¯¦vb-m¯¦wZGZ enb 
KGi wbGq hvIqv| gvbyGli ˆPvGLi is, PzGji cÉK‡wZ, Pvgovi MVb 
BZÅvw` ŠewkÓ¡Å ˆKÌvGgvGmvg KZ‡ÆK evwnZ nGq eskMwZi aviv AÞz®² 
ivGL| A Æ̂vr, RxGei wewf®² ŠewkÓ¡Å eskvYyKÌwgK mçviGYi KiGYB 
ˆKÌvGgvGmvgGK eskMwZi ˆfŒZ wfwî eGj| 

N  wPò -X Z^v ˆKÌvGgvGmvGgi cÉavb Dcv`vb nGjv DNA| ‰B 
DNA-i weævbwfwîK cixÞv hv DNA ˆUÕ¡ bvGg cwiwPZ| ˆKvGbv 
AcivaxGK wbfzÆjfvGe kbvÚ KiGY DNA ˆUÕ¡ eZÆgvGb meÆvGcÞv 
wbfÆiGhvMÅ c«¬wZ| ‰GÞGò DNA ˆUÕ¡ mymÁ·®² Kivi RbÅ cÉ^Gg 
cÉGqvRb ŠRweK bgybv| eÅwÚi nvo, `uvZ, Pzj, iÚ, jvjv, exhÆ 
BZÅvw` ŠRweK bgybv nGZ cvGi| AcivaÕ©j wKsev AcivGai 
wkKvi ‰gb eÅwÚi KvQ ˆ^GK cÉvµ¦ ŠRweK bgybvi DNA bKkvi 
mvG^ mG±`nfvRGbi DNA bKkvi Zzjbv Kiv nq| AcivaÕ©Gj 
cÉvµ¦ bgybvi mvG^ mG±`nfvRGbi bgybvi bKkv wgGj ˆMGj H eÅwÚ 
Acivax cÉgvwYZ nq, AbÅ^vq ˆm wbG Æ̀vl cÉgvwYZ nq|  
‰fvGe DNA ˆUGÕ¡i gvaÅGgB AcivaxGK wbfzÆjfvGe kbvÚ Kiv 
mÁ¿e nq| 
cÉk²5   

 
 

 
 
 
 
 

wkLbdj-2  

K. wRb Kx? 1 
L. wbDwKÑIUvBW wKfvGe MwVZ nq? eÅvLÅv KGiv| 2 
M. wPò X-‰i MVb eÅvLÅv KGiv| 3 
N. wPò X wKfvGe AaÆmsiÞYkxj c«¬wZGZ AbywjwcZ nq? 

weGkÏlY KGiv| 4 
5 bs cÉGk²i Dîi 

K  RxGei me `†kÅ I A`†kÅgvb ŠewkÓ¡Å wbq¯̈YKvix ‰KKB nGjv 
wRb|  

L  wbDwKÑK ‰wmGWi ‰KK nGjv wbDwKÑIUvBW| ‰K AYy cuvP 
KveÆbhyÚ kKÆiv, ‰K AYy bvBGUÇvGRbNwUZ ˆem I ‰K AYy A‹Re 
dmGdU hyÚ nGq MwVZ nq ‰K AYy wbDwKÑIUvBW| wbDwKÑIUvBW 
DNA I RNA ŠZwii KvVvGgv MVb KGi|  

M  wPò-X nGjv DNA| wbGP DNA-i MVb eYÆbv Kiv nGjv- 

ˆKÌvGgvGRvGgi cÉavb Dcv`vb nGjv DNA| ‰wU w«¼mƒòK| ỳwU 
cwjwbDwKÑIUvBW mƒò ciÕ·Gii mvG^ ˆjvnvi wmwoi gGZv Wvb 
w`GK cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb KGi| ‰ wmuwoi 
nvZj ŠZwi nq cuvP KveÆb wewkÓ¡ kKÆiv, bvBGUÇvGRb NwUZ ˆem I 
A‹Re dmGdU w`Gq| DNA-i bvBGUÇvGRb ˆemàGjv nGjv-
AÅvwWwbb, àqvwbb AbÅ mƒGòi ^vqvwgGbi mvG^ `ywU nvBGWÈvGRb e´£ 
(A = T) «¼viv hyÚ ^vGK| Avevi ‰KwU mƒGòi àqvwbb AbÅ mƒGòi 
mvBGUvwmGbi mvG^ wZbwU nvBGWÈvGRb e´£ «¼viv hyÚ (G  C) ^vGK| 
ˆnwjGÝi cÉwZwU NƒYÆb 34A0 Š`NÆÅ wewkÓ¡| ‰KwU cƒYÆ NƒYÆGbi gGaÅ 
10wU wbDwKÑIUvBW ^vGK| cvk¼ÆeZxÆ `ywU wbDwKÑIUvBGWi `ƒiZ½ 
3.4A0| DNA-i `ywU wbDwKÑIUvBW mƒò wecixZfvGe AeÕ©vb 
KGi| ‰B DNA eskMwZi cÉavb Dcv`vb ‰es mKj PvwiwòK 
ŠewkÓ¡Åi aviK I evnK| 
N  wPò-X nGjv DNA| ‰KwU DNA AYy ˆ^GK AvGiKwU bZzb 
DNA AYy ŠZwii cÉwKÌqvGK ejv nq DNA Abywjcb| DNA 

AaÆmsiÞYkxj c«¬wZGZ AbywjwcZ nq| ‰B c«¬wZGZ DNA Abyi 
mƒò `ywUi nvBGWÈvGRb e®¬b ˆfGã hvq ‰es mƒò `ywU ciÕ·i ˆ^GK 
Avjv`v nq| cieZxÆGZ cÉwZwU mƒò Zvi cwicƒiK bZzb mƒò m†wÓ¡ 
KGi| cGi ‰KwU cyivZb mƒò ‰es ‰KwU bZzb mƒò mshyÚ nGq bZzb 
DNA AYyi m†wÓ¡ nq| ‰fvGe cÉwZwU gvZ‡ DNA G^GK `ywU bZzb 
DNA AYy ŠZwi nGq ^vGK| ‰fvGe cÉwZwU bZzb DNA AYy ‰KwU 
cyivZb gvZ‡ mƒòK ‰es ‰KwU bZzb m†Ó¡ mƒòGKi mg®¼Gq MwVZ nq 
eGj ‰GK AaÆmsiÞYkxj c«¬wZ eGj| 1956 mvGj weævbx 
Watson I Crick ‰ aiGbi DNA Abywjcb cÉÕ¦ve KGib| 

cÉk²6  1953 mvGj `y’Rb weævbx ‰KwU ŠRe AYyi Wvej ˆnwjÝ 
MVb cÉÕ¦ve KGib| ‰Uv wKQy ivmvqwbK Dcv`vb «¼viv ŠZwi ‰B ŠRe 
AYy weGkl cÉwKÌqvq ZvG`i msLÅv e†w«¬ KiGZ cvGi|  

wkLbdj-2 
K. ˆjvKvm KvGK eGj? 1 
L. eskMwZi ˆfŒZ wfwî KvGK eGj? ˆKb? 2 
M. DóxcGK ewYÆZ AYyi MVb eÅvLÅv KGiv| 3 
N. DóxcGKi ˆkl jvBb weGkÏlY KGiv| 4 

6 bs cÉGk²i Dîi 
K  ˆKÌvGgvGmvGgi ˆh Õ©vGb wRb AeÕ©vb KGi ZvGK ˆjvKvm eGj| 
L  ˆKÌvGgvGmvgGK eskMwZi ˆfŒZ wfwî eGj| ˆKÌvGgvGmvGgi KvR 
nGjv gvZv-wcZv nGZ wRb m¯¦vb-m¯z¦wZGZ enb KGi wbGq hvIqv| 
gvbyGli ˆPvGLi is, PzGji cÉK‡wZ, Pvgovi MVb BZÅvw` ŠewkÓ¡Å 
ˆKÌvGgvGmvg KZ‡ÆK evwnZ nGq eskMwZi aviv AÞzY² ivGL| ‰ KviGY 
ˆKÌvGgvGmvgGK eskMwZi ˆfŒZ wfwî eGj| 

M  DóxcGK ewYÆZ AYywU nGjv DNA hv ˆKÌvGgvGmvGgi cÉavb 
Dcv`vb| ‰wU mvaviYZ w«¼mƒòwewkÓ¡ cwjwbDwKÑIUvBGWi mwcÆjvKvi 
MVb| ỳwU cwjwbDwKÑIUvBW mƒò ciÕ·Gii mvG^ ˆjvnvi wmuwoi 
gGZv Wvbw`GK cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb KGi| ‰ 
wmuwoi nvZj ŠZwi nq cuvP KveÆb wewkÓ¡ kKÆiv, bvBGUÇvGRb MwVZ 
ˆem I A‹Re dmGdU w`Gq| DNA ‰i bvBGUÇvGRb ˆemàGjv nGjv 
AÅvwWwbb, àqvwbb, ^vqvwgb I mvBGUvwmb| ‰KwU mƒGòi AÅvwWwbb 
AbÅ mƒGòi ^vqvwgGbi mvG^ `ywU nvBGWÈvGRb e´£ (A = T) «¼viv hyÚ 
^vGK| Avevi ‰KwU mƒGòi àqvwbb AbÅ mƒGòi mvBGUvwmGbi mvG^ 
wZbwU nvBGWÈvGRb e´£ «¼viv hyÚ (G  C) ^vGK| ˆnwjGÝi cÉwZwU 

wPò-X 



4 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

cƒYÆ NƒYÆb 34 A Š`NÆÅ wewkÓ¡| ‰KwU cƒYÆ NƒYÆGbi gGaÅ 10wU 

wbDwKÑIUvBW ^vGK| cvk¼ÆeZÆx `ywU wbDwKÑIUvBGWi `ƒiZ½ 3.4 A| 
DNA ‰i `ywU wbDwKÑIUvBW mƒò wecixZfvGe AeÕ©vb KGi| ‰B 
DNA eskMwZi cÉavb Dcv`vb ‰es mKj PvwiwòK ŠewkGÓ¡Åi aviK 
I evnK| 
N  DóxcGKi ˆkl jvBGb DNA ‰i ivmvqwbK MVb ‰es ‰i msLÅv 
e†w«¬i cÉwKÌqvi K^v ejv nGqGQ| DNA ‰i ivmvqwbK MVb Dcv`vb 
nGjv cuvP KveÆbhyÚ kKÆiv, bvBGUÇvGRbNwUZ Þvi I A‹Re dmGdU| 
‰B wZbwU Dcv`vb ‰KGò wbDwKÑIUvBW bvGg cwiwPZ| DNA ‰i 
bvBGUÇvGRb ˆemàGjv wcDwib I cvBwiwgwWb ‰B ỳB aiGbi| 
‰wWwbb I àqvwbb ˆem nGjv wcDwib ‰es mvBGUvwmb I ^vqwgb 
ˆem nGjv cvBwiwgwWb| DNA ivmvqwbKfvGe cuvP KveÆb wewkÓ¡ 
kKÆiv, dmGdvwiK ‰wmW I bvBGUÇvGRb NwUZ ÞviK wbGq MwVZ| 
Abywjcb cÉwKÌqvq ‰KwU DNA AYy ˆ^GK Avi ‰KwU bZzb DNA 

AYy ŠZwi nq| DNA AaÆ-iÞYkxj c«¬wZGZ AbywjwcZ nq| ‰B 
c«¬wZGZ DNA mƒò `yBwU nvBGWÈvGRb e®¬b ˆfGO wMGq Avjv`v nq 
‰es cÉwZwU mƒò Zvi cwicƒiK bZzb mƒò m†wÓ¡ KGi| cGi ‰KwU 
cyivZb I bZzb mƒò mshyÚ nGq DNA AYyi m†wÓ¡ nq| 
cÉk²7   
 
 
 
 
 

wkLbdj-2 I 3 

K. eskMwZ Kx? 1 
L. wRbGK eskMwZi ˆgŒwjK ‰KK ejv nq ˆKb? 2 
M. DóxcGKi wPòwU gvbe ˆ`Gn Kx aiGbi KvR KGi eÅvLÅv 

KGiv| 3 
N. wewf®² PvwiwòK ŠewkÓ¡Å wcZvgvZv ˆ^GK m¯¦vGbi gGaÅ 

mçvwiZ nIqvi cÉwKÌqvwU wPGòi AvGjvGK weGkÏlY KGiv| 4 
7 bs cÉGk²i Dîi 

K  wcZvgvZvi ŠewkÓ¡ÅàGjv eskvbyKÌGg m¯¦vbm¯¦wZi ˆ`Gn mçvwiZ 
nIqvi cÉwKÌqvGK eskMwZ eGj|  

L  wRb RxGei ˆKÌvGgvGRvGg AeÕ©vb KGi| ‰wU eskMwZi 
wbq¯̈K| ‰wU RxGei me †̀kÅ I A`†kÅgvb jÞY ev ŠewkÓ¡Å esk 
ciÁ·ivq wbq¯̈Y KGi| ZvB wRbGK eskMwZi ˆgŒwjK ‰KK ejv 
nq|   

M  DóxcGKi wPòwU nGjv DNA| gvbeG`Gn ‰wU wewf®² aiGbi 
KvR KGi ^vGK| ˆhgb- 
i.  ˆKÌvGgvGRvGgi MvVwbK Dcv`vb wnGmGe KvR KGi| 
ii.  eskMwZi AvYweK wfwî wnGmGe KvR KGi| 
iii.  RxGei mKj ŠewkÓ¡Å aviY ‰es wbq¯¨Y KGi| 
iv. RxGei ŠewkÓ¡Åmgƒn eskciÁ·ivq cieZÆx cÉRG®Â Õ©vbv¯¦i KGi| 
v.  RxGei hveZxq ŠewkGÓ¡Åi cÉKvk NUvq| 
vi. RxGei mKj kvixiZvwî½K I ŠRweK KvR KGgÆi wbq¯̈K wnGmGe 

KvR KGi|   
DcGii eYÆbv ˆ^GK ˆ`Lv hvq, wPòwU gvbeG`Gn wewf®² ài‚Z½cƒYÆ KvR 
KGi ^vGK| 

N  DcGii wPòwU nGjv DNA| ‰wU wewf®² PvwiwòK ŠewkÓ¡Å 
wcZvgvZv ˆ^GK m¯¦vGbi gGaÅ mçvwiZ KGi| ˆhŒbRbGbi gvaÅGg 
‰me PvwiwòK ŠewkÓ¡Åmgƒn m¯¦vGbi gGaÅ AvGm| ˆhŒb RbGb cys I 
Ṏx Rbb ˆKvl Ask ˆbq| wgGqvwmm wefvRGbi gvaÅGg wWµÏGqW 
Rbb gvZ‡GKvl wefvwRZ nGq PviwU Rbb ˆKvl (cys I Õ¨x) m†wÓ¡ 
KGi| cÉwZwU Rbb ˆKvl nÅvµÏGqW msLÅK ˆKÌvGgvGRvg enb KGi| 
ˆhŒb RbGb ‰B ÷KÌvYy I wWÁ¼vYyi wgjGbi dGj wWµÏGqW (2n) 
RvBGMvU m†wÓ¡ nq| ‰B RvBGMvU cieZÆxGZ wefvwRZ nGq ö…Y, ö…Y 
ˆ^GK AcZÅ wk÷ ŠZwi KGi| ‰fvGe cys I Õ¨x Rbb ˆKvGli 
ˆKÌvGgvGRvGg AewÕ©Z DNA ‰i gvaÅGgB wcZvgvZv ˆ^GK wewf®² 
PvwiwòK ŠewkÓ¡Å m¯¦vGbi gGaÅ mçvwiZ nq| KviY DNA ˆZ 
AmsLÅ wRb ^vGK hviv RxGei wewf®² aiGbi PvwiwòK ŠewkÓ¡Å 
cÉKvGk f„wgKv ivGL| 

cÉk²8  ˆKÌvGgvGmvgGK eskMwZi ˆfŒZ wfwî ejv nq| DNA ˆK 
AvYweK wfwî ejv nq| cÉGZÅK RxGei ˆKvGl mywbw Æ̀Ó¡ msLÅK 
ˆKÌvGgvGmvg ^vGK| cyi‚l I bvixG`Gn ˆKÌvGgvGmvg Awf®² wK §̄ ˆmÝ 
ˆKÌvGgvGmvg wf®² nq| ˆKÌvGgvGmvGgi gGaÅ DNA AeÕ©vb KGi| 

wkLbdj-2 I 3  
K. ivBGevR ÷ÅMvi Kx? 1 
L. weeZÆb ejGZ Kx ˆevS? 2 
M. DóxcGKi AvGjvGK RxGei eskMZ ‰KGKi MVb wPòmn 

eÅvLÅv KGiv| 3 
N. m¯¦vb ˆQGj ev ˆgGq nIqvi RbÅ gv ‰Kv `vqx bq evevB 

`vqx DóxcGKi AvGjvGK wjL|  4 
8 bs cÉGk²i Dîi 

K  ivBGevR myMvi nGjv cuvP KveÆb wewkÓ¡ kKÆiv| 

L  ˆh axi, Aweivg ‰es Pjgvb cwieZÆb w`Gq ˆKvGbv mijZi 
wbÁ²GkÉwYi Rxe ˆ^GK RwUj ‰es D®²ZZi ev RwUj ˆ^GK wbÁ²Zi 
bZzb cÉRvwZi ev RxGei D«¿e NGU, ZvGK weeZÆb eGj| ‰QvovI 
weeZÆGb cÉR¯Ã ˆ^GK cÉRG¯Ã wbw`ÆÓ¡ ‰jvKvq ‰K wKsev KvQvKvwQ 
cÉRvwZi AÅvwjj wdÌGKvGqw´Öi cwieZÆb NGU| A 

M  DóxcGKi AvGjvGK RxGei eskMZ ‰KK ˆKÌvGgvGmvg| wbGP 

ˆKÌvGgvGmvGgi wPòmn MVb eÅvLÅv Kiv nGjv A 
 

evü 
mÅvGUjvBU 

ˆMŒYKzçb 

ˆmG´ŸÈvwgqvi 

ˆKÌvGgvGbgv 

avò 

wPò: ˆKÌvGgvGmvg  
eskMwZi cÉavb Dcv`vb nGjv ˆKÌvGgvGmvg| ‰wU wbDwKÑqvGmi 
wbDwKÑIµÏvRGg weÕ¦‡Z ‰es mƒòvKvi ˆKÌvgvwUb «¼viv MwVZ| ‰KwU 
ˆKÌvGgvGmvg mvaviYZ Š`GNÆÅ 3.5 ˆ^GK 30.00 gvBKÌb ‰es cÉGÕ© 
0.2 ˆ^GK 2.0 gvBKÌb nGq ^vGK| ‰KwU ˆKÌvGgvGmvg evü 
ˆMŒYKzíjx, ˆKÌvGgvGbgv, ˆmG´ŸÈvwgqvi, ˆUGjvwgqvi BZÅvw` wbGq 
MwVZ| ˆKÌvGgvGmvGgi ˆh Ask wbDwKÑIjvGmi mvG^ mshyÚ ^vGK ˆm 
AskGK mÅvGUjvBU eGj| AGbGK ‰GZ ˆcwjKj bvgK AveiY AvGQ 
eGj gGb KGib| 

wPò- A 



Rx‡ei eskMwZ I weeZ©b 5 

N  m¯¦vb ˆQGj ev ˆgGq nIqvi RbÅ gv ‰Kv `vqx bq eis evevB 
`vqx| gvbeG`Gn 23 ˆRvov ˆKÌvGgvGmvg AvGQ| ‰i gGaÅ 22 ˆRvov 
cyi‚l I Õ¨xG`Gn ‰KB iKg| ‰G`i AGUvGmvg eGj| evwK 1 
ˆRvovGK ˆmÝ ˆKÌvGgvGmvg eGj| ˆmÝ ˆKÌvGgvGmvg ỳwU X  I Y 
bvGg cwiwPZ| ṎxGjvGKi wWµÏGqW ˆKvGl `ywU ˆmÝ ˆKÌvGgvGmvgB X 
ˆKÌvGgvGmvg A Æ̂vr XX| wK §̄ cyi‚lG`i ˆÞGò `ywUi gGaÅ ‰KwU X 
AciwU Y ˆKÌvGgvGmvg A Æ̂vr XY| cyi‚Gli X ev Y enbKvix ˆh 
ˆKvGbv ÷KÌvYy «¼viv wWÁ¼vYy wbwlÚ nGZ cvGi| dGj RvBGMvU ỳwU X 
A^ev ‰KwU X ‰es ‰KwU Y ˆKÌvGgvGmvg wewkÓ¡ nGZ cvGi|  `ywU 
XX wbGq R¯ÃvGbv wk÷wU nGe ˆgGq Avi ‰KwU X ‰es ‰KwU Y 
A^Ævr XY wbGq R¯ÃvGbv wk÷wU nGe ˆQGj| A 

ˆgGq wk÷ nIqvi RbÅ `vqx ˆKÌvGgvGmvg X gv ‰es evev ỳRGbi 
KvGQB we`Ågvb| Avevi, ˆQGj wk÷ nIqvi RbÅ `vqx ˆKÌvGgvGmvg 
wcZvi KvGQ we`Ågvb| myZivs, m¯¦vb ˆQGj ev ˆgGq nIqvi RbÅ gv 
‰Kv `vqx bv eis evevI `vqx| 

cÉk²9  ˆKÌvGgvGRvg eskMwZK c`v Æ̂GK ‰K esk ˆ^GK AbÅ 
esGk wbGq hvq| eskMwZi cÉavb Dcv`vb ‰B ˆKÌvGgvGRvg| 
ˆKÌvGgvGRvGgi cÉavb Dcv`vb wW‰b‰| m¯¦vGbi wjã wbaÆviGY 
ˆKÌvGgvGRvGgi f„wgKvB gyLÅ|  wkLbdj-2 I 8 

K. wbDwKÑIUvBW Kx? 1 
L. ˆKÌvGgvGRvgGK eskMwZi ˆfŒZ wfwî ejv nq ˆKb? 2 
M. DGÍÏwLZ ˆKÌvGgvGRvGgi cÉavb Dcv`vGbi MVb eÅvLÅv KGiv| 3 
N. DóxcGKi ˆkGlvÚ jvBbwU weGkÐlY KGiv| 4 

9 bs cÉGk²i Dîi 
K  ‰K AYy cuvP KveÆb wewkÓ¡ kKÆiv, ‰K AYy bvBGUÇvGRbNwUZ ˆem 
‰es ‰K AYy A‹Re dmGdU hyÚ nGq ˆh AYy ŠZwi nq ZvB 
wbDwKÑIUvBW| 

L  ˆKÌvGgvGRvg gvZv-wcZv nGZ wRb m ¦̄vb-m ¦̄wZGZ enb KGi wbGq 
hvq| RxGei wewf®² ŠewkÓ¡Å ˆhgb ˆPvGLi is, PzGji cÉK‡wZ, Pvgovi 
MVb BZÅvw` ˆKÌvGgvGRvg KZ‡ÆK evwnZ nGq eskMwZi aviv AÞzY² 
ivGL| ‰ KviGY ˆKÌvGgvGRvgGK eskMwZi ˆfŒZ wfwî ejv nq| 

M  DcGivÚ eskMwZi eÕ§i cÉ^g Dcv`vbwU nGœQ DNA| DNA 
‰i cƒYÆ i…c nGœQ Deoxyribo Nucleic Acid| wbGP ‰i MVb eYÆbv 
Kiv nGjv@ 
ˆKÌvGgvGRvGgi cÉavb Dcv`vb nGjv DNA| ‰wU w«¼mƒòK| ỳwU 
cwjwbDwKÑIUvBW mƒò ciÕ·Gii mvG^ ˆjvnvi wmuwoi gGZv Wvb w`GK 
cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb KGi| ‰ wmuwoi nvZj ŠZwi 
nq cuvP KveÆb wewkÓ¡ kKÆiv, bvBGUÇvGRb NwUZ ˆem I A‹Re dmGdU 
w`Gq| DNA ‰i bvBGUÇvGRb ˆemàGjv nGjv AÅvwWwbb, àqvwbb, 
^vqvwgb I mvBGUvwmb| ‰KwU mƒGòi AÅvwWwbb AbÅ mƒGòi ^vqvwgGbi 
mvG^ ỳwU nvBGWÈvGRb e´£ (A=T) «¼viv hyÚ ^vGK| Avevi ‰KwU mƒGòi 
àqvwbb AbÅ mƒGòi mvBGUvwmGbi mvG^ wZbwU nvBGWÈvGRb e´£ «¼viv hyÚ 
(GC) ^vGK| ˆnwjGÝi cÉwZwU cƒYÆ NƒYÆb 34Å Š`NÆÅ wewkÓ¡| ‰KwU 
cƒYÆ NƒYÆGbi gGaÅ 10wU wbDwKÑIUvBW ^vGK| cvk¼ÆeZÆx ỳwU 
wbDwKÑIUvBGWi ƒ̀iZ½ 3.4Å | DNA ‰i ỳwU wbDwKÑIUvBW mƒò 
wecixZfvGe AeÕ©vb KGi| ‰B DNA eskMwZi cÉavb Dcv`vb ‰es 
mKj PvwiwòK ŠewkGÓ¡Åi aviK I evnK|  

N  DóxcGKi ˆkGlvÚ jvBGb ejv nGqGQ ˆKÌvGgvGRvg gvbe wjã 
wbaÆviGY ài‚Z½cƒYÆ fƒwgKv cvjb KGi| gvbeG`Gn ˆKÌvGgvGRvg msLÅv 
46 ev 23 ˆRvov| ‰i gGaÅ 44wUGK ev 22 ˆRvovGK AGUvGRvg 

‰es ‰K ˆRvovGK ˆmÝ ˆKÌvGgvGRvg ejv nq| ˆmÝ ˆKÌvGgvGRvg 
`ywU (X) ‰es (Y) bvGg cwiwPZ| wjã wbaÆviGY ‰B ˆmÝ 
ˆKÌvGgvGRvGgi fƒwgKv gyLÅ| ṎxGjvGKi wWµÏGqW ˆKvGl `ywU ˆmÝ 
ˆKÌvGgvGRvgB X ˆKÌvGgvGRvg A Æ̂vr XX| wK §̄ cyi‚Gli ˆÞGò `ywUi 
gGaÅ ‰KwU X AciwU Y ˆKÌvGgvGRvg A^Ævr XY| ṎxGjvGKi 
wWÁ¼vkGq wWÁ¼vYy m†wÓ¡i mgq hLb wgGqvwmm wefvRb NGU ZLb 
cÉwZwU wWÁ¼vYy AbÅvbÅ ˆKÌvGgvGRvGgi mvG^ ‰KwU KGi X ˆKÌvGgvGRvg 
jvf KGi| Aci cGÞ, cyi‚Gl ÷KÌvYy m†wÓ¡i mgq AGaÆK msLÅK 
÷KÌvYy ‰KwU KGi X ˆKÌvGgvGRvg ‰es AewkÓ¡ AGaÆK ÷KÌvYy ‰KwU 
KGi Y ˆKÌvGgvGRvg jvf KGi| wWÁ¼vYy cyi‚Gli X ev Y enbKvix 
ˆhGKvGbv ‰KwU ÷KÌvYy «¼viv wbwlÚ nGZ cvGi| dGj RvBGMvU ỳwU X 
A^ev ‰KwU X ‰es ‰KwU Y ˆKÌvGgvGRvg wewkÓ¡ nGZ cvGi| `ywU X 
wbGq A^Ævr XX wbGq ˆh wk÷ R®ÂvGe ˆm nGe ‰KwU ˆgGq, Avi ˆh 
wk÷ ‰KwU X ‰es ‰KwU Y wbGq A^Ævr XY ˆKÌvGgvGRvg wbGq 
c†w^exGZ AvmGe ˆm nGe ‰KwU ˆQGj|  
A^Ævr AvGjvPbv nGZ ‰Uv Õ·Ó¡ ˆh ˆmÝ ˆKÌvGgvGRvgB wjã wbaÆviGY 
ài‚Z½cƒYÆ fƒwgKv cvjb KGi ^vGK| 

cÉk²10 esk ciÁ·ivq PvwiwòK ŠewkÓ¡Å enbKvix Dcv`vb nGœQ 
ˆKÌvGgvGmvg, wRb, wW.‰b.‰ I Avi‰b‰| gvbeG`Gn ‰KGRvov 
ˆKÌvGgvGmvg ˆmÝ ˆKÌvGgvGmvg bvGg cwiwPZ| wjã wbaÆviGY gƒLÅ 
f„wgKv cvjb KGi|  wkLbdj-2 I 8 

K. MÉxb nvDm ‰GdÙ Kx? 1 
L. ‰BWmGK gvivñK NvZK eÅvwa ejv nq ˆKb? 2 
M. DóxcGKi DwÍÏwLZ ˆKÌvGgvGRvGgi cÉavb Dcv`vb DNA ‰i 

MVb eÅvLÅv KGiv| 3 
N. DóxcGKi ˆkGlvÚ DwÚwU weGkÏlY KGiv| 4 

10 bs cÉGk²i Dîi 
K  evqyg´£Gj MÉxbnvDm MÅvm ˆhgb-CO2, CO, CH4, N2O BZÅvw` 
e†w«¬ cvevi dGj c†w^exi Zvcgvòv ˆeGo hvIqvGK eGj MÉxbnvDm 
‰GdÙ| 

L  HIV fvBivGmi AvKÌgGY ‰BWm nq| ‰B fvBivm ˆk¼Z KwYKvi 
ÞwZ mvab KGi ‰es ‰ KwbKvi ‰w´ŸewW ŠZwiGZ weN³ NUvq| dGj 
ˆk¼ZKwYKvi msLÅv I ‰w´ŸewWi cwigvY KÌgk KgGZ ^vGK| HIV 
‰i KviGY ˆ`Gni ˆivM cÉwZGiva ÞgZv bÓ¡ nGq hvq| dGj ˆivMxi 
g†ZzÅ AwbevhÆ nGq hvq| ZvB ‰BWmGK gvivñK ‘NvZK eÅvwa ejv 
nq| 

M  ˆKÌvGgvGRvGgi cÉavb Dcv`vb nGjv DNA| ‰wU w«¼mƒòK| ỳwU 
cwjwbDwKÑIUvBW mƒò ciÕ·Gii mvG^ ˆjvnvi wmuwoi gGZv Wvbw`GK 
cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb KGi| ‰ wmuwoi nvZj ŠZwi 
nq cuvP KveÆb wewkÓ¡ kKÆiv, bvBGUÇvGRb NwUZ ˆem I A‹Re 
dmGdU w`Gq| DNA ‰i bvBGUÇvGRb ˆemàGjv nGjv AÅvwWwbb, 
àqvwbb, ^vqvwgb I mvBGUvwmb| ‰KwU mƒGòi AÅvwWwbb AbÅ mƒGòi 
^vqvwgGbi mvG^ `ywU nvBGWÈvGRb e´£ (A = T) «¼viv hyÚ ^vGK| 
Avevi ‰KwU mƒGòi àqvwbb AbÅ mƒGòi mvBGUvwmGbi mvG^ wZbwU 
nvBGWÈvGRb e´£ «¼viv hyÚ (G  C) ^vGK| ˆnwjGÝi cÉwZwU cƒYÆ NƒYÆb 

34 A Š`NÆÅ wewkÓ¡| ‰KwU cƒYÆ NƒYÆGbi gGaÅ 10wU wbDwKÑIUvBW 

^vGK| cvk¼ÆeZÆx `ywU wbDwKÑIUvBGWi `ƒiZ½ 3.4 A| DNA ‰i `ywU 
wbDwKÑIUvBW mƒò wecixZfvGe AeÕ©vb KGi| ‰B DNA eskMwZi 
cÉavb Dcv`vb ‰es mKj PvwiwòK ŠewkGÓ¡Åi aviK I evnK| 



6 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

N  DóxcGKi ˆkGlvÚ DwÚwUGZ ejv nGqGQ gvbeG`Gn ‰KGRvov 
ˆKÌvGgvGmvg ˆmÝ ˆKÌvGgvGRvg bvGg cwiwPZ hv wjã wbaÆviGY gƒLÅ 
f„wgKv cvjb KGi| gvbeG`Gn ˆKÌvGgvGRvg msLÅv 46 ev 23 ˆRvov| 
‰i gGaÅ 44 wUGK ev 22 ˆRvovGK AGUvRg ‰es ‰K ˆRvovGK 
ˆmÝ ˆKÌvGgvGRvg ejv nq| ˆmÝ ˆKÌvGgvGRvg `ywU X ‰es Y bvGg 
cwiwPZ| wjã wbaÆviGY ‰G`i f„wgKv gƒLÅ| Õ¨xGjvGKi wWµÏGqW 
ˆKvGl `ywU ˆmÝ ˆKÌvGgvGRvgB X ˆKÌvGgvGRvg A^Ævr XX| wK §̄ 
cyi‚Gli ˆÞGò `ywUi gGaÅ ‰KwU X AciwU Y ˆKÌvGgvGRvg A Æ̂vr 
XY| Õ¨xGjvGKi wWÁ¼vkGq wWÁ¼vYy m†wÓ¡i mgq hLb wgGqvwmm wefvRb 
NGU ZLb cÉwZwU wWÁ¼vYy AbÅvbÅ ˆKÌvGgvGRvGgi mvG^ ‰KwU KGi X 
ˆKÌvGgvGRvg jvf KGi| AcicGÞ cyi‚Gli ÷KÌvYy m†wÓ¡i mgq AGaÆK 
msLÅK ÷KÌvYy ‰KwU KGi X ˆKÌvGgvGRvg ‰es AewkÓ¡ AGaÆK ÷KÌvYy 
‰KwU KGi Y ˆKÌvGgvGRvg jvf KGi| wWÁ¼vYy cyi‚Gli X ev Y 
enbKvix ˆhGKvGbv ‰KwU ÷KÌvYy «¼viv wbwlÚ nGZ cvGi| dGj 
RvBGMvU ỳwU X A^ev ‰KwU X ‰es ‰KwU Y ˆKÌvGgvGRvg wewkÓ¡ 
nGZ cvGi| `ywU X wbGq A^Ævr XX wbGq ˆh wk÷ R¯ÃvGe ˆm nGe 
‰KwU ˆgGq, Avi ˆh wk÷ ‰KwU X ‰es ‰KwU Y wbGq A^Ævr XY 
ˆKÌvGgvGRvg wbGq c†w^exGZ AvmGe ˆm nGe ‰KwU ˆQGj| 
A^Ævr AvGjvPbv nGZ ‰Uv Õ·Ó¡ ˆh ˆmÝ ˆKÌvGgvGRvgB wjã wbaÆviGY 
ài‚Z½cƒYÆ f„wgKv cvjb KGi ^vGK| 

cÉk²11 

 

 

wPò: X  
wkLbdj-2 I 3 

K. cÉvK‡wZK wbeÆvPb Kx? 1  
L. DNA ˆUÕ¡ Kiv nq ˆKb? eÅvLÅv KGiv| 2 
M. DóxcGKi wPò-X ‰i MVb ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. DóxcGKi wPò-X B RxGei PvwiwòK ŠewkGÓ¡Åi cÉK‡Z aviK 

I evnK- gƒjÅvqb KGiv| 4 
11 bs cÉGk²i Dîi 

K  ˆh cÉwKÌqvq AbyK„j ev AwfGhvRbgƒjK cÉKiY mgw®¼Z RxGeiv 
AbÅG`i mGã cÉwZGhvwMZvq ˆewk myGhvM-myweav ˆfvM KGi, ˆm 
cÉwKÌqvB nGjv cÉvK‡wZK wbeÆvPb| 

L  wewf®² ŠRweK bgybv ˆ^GK DNA msMÉn KGi Zv weGkÏlY cƒeÆK 
weGkl ˆKvGbv KvGR eÅenvGii weævbwfwîK c«¬wZGK ejv nq 
DNA ˆUÕ¡| mwVKfvGe Acivax kbvÚKiGYi RbÅ DNA ˆUÕ¡ Kiv 
nq| ‰Qvov eskMZ ˆivGMi wPwKrmvq, AbvKvw›LZ m¯¦vGbi wcZ‡Z½ 
wbYÆGqi RbÅI DNAˆUÕ¡ Kiv nq| ‰mKj ˆÞGò DNA ˆUÕ¡ mwVK 
djvdj cÉ`vb KGi ^vGK| A 

M  DóxcGKi ‘wPò-X' nGjv ˆKÌvGgvGmvGgi cÉavb Dcv`vb DNA| 

wbGP DNA ‰i MVb eYÆbv Kiv nGjv  A 

DNA w«¼mƒòK| ỳ’wU cwjwbDwKÑIUvBW mƒò ciÕ·Gii mvG^ ˆjvnvi 
wmuwoi gGZv Wvb w`GK cuÅvPvGbv ˆ^GK ‰KwU Wvej ˆnwjÝ MVb 
KGi| ‰ wmuwoi nvZj ŠZwi nq cuvP KveÆbwewkÓ¡ kKÆiv (wW-
AwÝivBGevR), bvBGUÇvGRbNwUZ ˆem I A‹Re dmGdU «¼viv| 

DNA-‰i bvBGUÇvGRb ˆemàGjv nGjv ‰wWwbb, àqvwbb, ^vBwgb I 
mvBGUvwmb| ‰KwU mƒGòi ‰wWwbb AbÅ mƒGòi ^vBwgGbi mvG^ `y’wU 
nvBGWÈvGRb e´£ «¼viv (A=T) hyÚ ^vGK; Avi àqvwbb AbÅ mƒGòi 
mvBGUvwmGbi mvG^ wZbwU nvBGWÈvGRb e´£ «¼viv hyÚ (GC) ^vGK| 
ˆnwjGÝi cÉwZwU cƒYÆ NƒYÆb 34Å Š`NÆÅ wewkÓ¡| ‰KwU cƒYÆ NƒYÆGbi 
gGaÅ 10wU wbDwKÑIUvBW ^vGK| ZvB cvk¼ÆeZxÆ `y’wU wbDwKÑIUvBGWi 
`ƒiZ½ 3.4Å| DNA Wvej ˆnwjGÝi eÅvm meÆò 20Å| 

N  DóxcGK DwÍÏwLZ ‘wPò-X' nGjv DNA| RxGei ŠewkÓ¡Å, mçviY 
I wbq¯¨GY DNA ài‚Z½cƒYÆ f„wgKv cvjb KGi| A 

DNA ài‚Z½cƒYÆ f„wgKv cvjb KGi| DNA wewf®² PvwiwòK ŠewkÓ¡Å 
wcZvgvZv ˆ^GK m¯¦vGbi gGaÅ mçvwiZ KGi| ˆhŒbRbGbi gvaÅGg 
‰me PvwiwòK ŠewkÓ¡Åmgƒn m¯¦vGbi gGaÅ AvGm| ˆhŒb RbGb cys I 
Ṏx Rbb ˆKvl Ask ˆbq| wgGqvwmm wefvRGbi gvaÅGg wWµÏGqW 
Rbb gvZ‡GKvl wefvwRZ nGq PviwU Rbb ˆKvl (cys I Õ¨x) m†wÓ¡ 
KGi| cÉwZwU Rbb ˆKvl nÅvµÏGqW msLÅK ˆKÌvGgvGmvg enb KGi| 
ˆhŒb RbGb ‰B ÷KÌvYy I wWÁ¼vYyi wgjGbi dGj wWµÏGqW (2n) 
RvBGMvU m†wÓ¡ nq| ‰B RvBGMvU cieZÆxGZ wefvwRZ nGq ö…Y ‰es 
ö…Y ˆ^GK AcZÅ wk÷ ŠZwi KGi| ‰fvGe cys I Ṏx Rbb ˆKvGli 
ˆKÌvGgvGmvGg AewÕ©Z DNA ‰i gvaÅGgB wcZvgvZv ˆ^GK wewf®² 
PvwiwòK ŠewkÓ¡Å m¯¦vGbi gGaÅ mçvwiZ nq| KviY DNA ˆZ 
AmsLÅ wRb ^vGK hviv RxGei wewf®² aiGbi PvwiwòK ŠewkÓ¡Å 
cÉKvGk f„wgKv ivGL| 
ZvnGj ejv hvq ˆh, RxGei PvwiwòK ŠewkGÓ¡Åi cÉK‡Z aviK I evnK 
nGjv DNA| A 

cÉk²12   
 

ˆKÌvGgvGmvg [Q] 

DNA [P] 

 
   wkLbdj-5 

K. PCR ‰i cƒYÆi…c ˆjGLv? 1 
L. Lv`ÅRvj eÅvLÅv KGiv| 2 
M. DóxcGK wbG`ÆwkZ P ‰i Abywjcb cÉwKÌqv eÅvLÅv KGiv|  3 
N. wjã wbaÆviGY Q ‰i ZvrchÆ weGkÏlY KGiv| 4 

12 bs cÉGk²i Dîi 

K  PCR ‰i cƒYÆi…c Polymerase Chain Reaction| 

L  ‰KwU evÕ§ZG¯̈ AewÕ©Z ‰KvwaK Lv`Å wkKjàGjv Av ¦̄tmÁ·KÆhyÚ 
nGq ˆh RvGji bÅvq AvK‡wZ MVb KGi ZvGK Lv`ÅRvj eGj| Lv`Å 
Rvj Õ©jR I RjR Dfq evÕ§ZG¯̈i RbÅ ‰KwU mvaviY mZÅ 
NUbv| ˆhgb: ‰KwU cyKzGii evÕ§ZG¯¨ AewÕ©Z wewf®² Dcv`vb h^v- 
Škevj, RyµÏvâUb, gvQ, cvwL BZÅvw` wgGj KGqKwU Lv`Åk†›Lj ‰es 
ZvG`i wewf®² kwÚÕ¦Gii Av¯¦tmÁ·GKÆi gvaÅGg ‰KwU Lv`ÅRvj ŠZwi 
KGi| A 

M  DóxcGK wbG`ÆwkZ P nGjv DNA| DNA Abywjcb cÉwKÌqvq 
‰KwU DNA AYy ˆ^GK Avi ‰KwU bZzb DNA AYy ŠZwi nq ev 
msGkÏwlZ nq| DNA AaÆ-iÞYkxj c«¬wZGZ AbywjwcZ nq| 



Rx‡ei eskMwZ I weeZ©b 7 

DNA Wej ˆnwjÝ (IqvUmb I wKÌK gGWj) 

34.Å 

‰B c«¬wZGZ DNA mƒò `ywU nvBGWÈvGRb e®¬b ˆfGO wMGq Avjv`v 
nq ‰es cÉwZwU mƒò Zvi cwicƒiK bZzb mƒò m†wÓ¡ KGi| cGi ‰KwU 
cyivZb mƒò I ‰KwU bZzb mƒò mshyÚ nGq DNA AYyyi m†wÓ¡ nq| 
‰KwU cyivZb gvZ‡mƒòK ‰es ‰KwU bZzb m†Ó¡ mƒòGKi mg®¼Gq MwVZ 
eGj ‰GK AaÆ-iÞYkxj c«¬wZ eGj| 1956 mvGj Watson I 
Crick ‰ aiGbi DNA Abywjcb cÉwKÌqvi cÉÕ¦ve KGib|  A 

N  DóxcGK DwÍÏwLZ Q nGjv ˆKÌvGgvGmvg| gvbeG`Gn ˆgvU 23 
ˆRvov ˆKÌvGgvGmvg ^vGK| ‰i gGaÅ 22 ˆRvov ˆKÌvGgvGmvg Õ¨x I 
cyi‚lG`Gn ‰KB iKg| ‰G`iGK AGUvGmvg eGj| evwK 1 ˆRvov 
ˆKÌvGgvGmvg Ṏx I cyi‚lG`Gn Avjv`v| ‰G`iGK ejv nq ˆmÝ 
ˆKÌvGgvGmvg| `ywU ˆmÝ ˆKÌvGgvGmvg hw` ‰KB iKg nq (XX) 
ZvnGj wk÷ nq ˆgGq| Avevi ˆmÝ ˆKÌvGgvGmvg `ywU wf®² cÉKvi nGj 
(XY) wk÷ nq ˆQGj| 

wk÷G`Gn ˆKÌvGgvGmvGgi AvMgb NGU wcZv-gvZv ˆ^GK| ZvB 
ˆKÌvGgvGmvgGK ejv nq eskMwZi aviK I evnK| gvZ‡G`n ˆ^GK 
‰KwU ‰es wcZ‡G`n ˆ^GK ‰KwU ˆKÌvGgvGmvg ‰Gm ỳwU ˆKÌvGgvGmvg 
wgGj wk÷i ‰KGRvov ˆmÝ ˆKÌvGgvGmvg MwVZ nq| gvGqi ˆ`Gni ỳwU 
ˆmÝ ˆKÌvGgvGmvg ‰KB aiGbi eGj (XX) Zv ˆ^GK ‰KwU ‰Gm 
wcZvi X ˆKÌvGgvGmvGgi mvG^ wgwjZ nGj XX aiGbi ˆRvo wbG Æ̀k 
KGi hv «¼viv wk÷i wjã wbaÆvwiZ nq ˆgGqwk÷| Avevi gvGqi ˆ`n 
ˆ^GK AvMZ X ˆKÌvGgvGmvg wcZvi Y ˆKÌvGgvGmvGgi mvG^ wgwjZ nGq 
XY ˆRvo ŠZwi KGi hv «¼viv wk÷i wjã wbaÆvwiZ nq ˆQGjwk÷|  
myZivs, DwÍÏwLZ AvGjvPbv ˆ^GK ‰wU Õ·Ó¡B cÉZxqgvb nq ˆh gvbe 
wk÷i wjã wbaÆviGY ˆKÌvGgvGmvg Acwimxg ài‚Z½ enb KGi| 
cÉk²13 c†w^exi AGbK ˆ`GkB ‰Lb mvÞÅ cÉgvY I cÉZÅÞ`kxÆi 
eYÆbv QvovI AvBb eÅeÕ©vGK myPvi‚i…Gc mÁ·®² Kivi RbÅ ‰es 
mywePvi cvevi RbÅ ‰K bZzb c«¬wZ Pvjy nGqGQ| ‰B c«¬wZi bvg 
DNA ˆUÕ¡ ev DNA wdãvi wcÉw´Ÿs ev PCR| evsjvG`GkI ‰B 
c«¬wZ Pvjy AvGQ| wkLbdj-5 I 13  

K. DNA wdãvi wcÉw´Ÿs Kx? 1 
L. DNA I RNA ‰i `ywU cv^ÆKÅ ˆjGLv| 2 
M. DóxcGK ˆKÌvGgvGRvGgi ˆh AskwUi K^v ejv nGqGQ Zvi 

MVb wPòmn eYÆbv KGiv| 3 
N. mywePvi cvevi ˆÞGò ˆh c«¬wZwU AvBbGK mnvqZv KGiGQ 

ˆmwU KxfvGe mÁ·v`b Kiv nq eYÆbv KGiv| 4 
13 bs cÉGk²i Dîi 

K  DNA ˆUGÕ¡i weævbwfwîK ‰K eÅenvwiK c«¬wZB nGjv DNA 
wdãvi wcÉw´Ÿs|  

L  DNA nGjv wW AwÝivBGevwbDwKÑK AÅvwmW ‰es RNA nGjv 
ivBGevwbDwKÑK ‰wmW| ‰G`i gGaÅ `ywU cv^ÆKÅ nGjv@ 

DNA RNA 

i.  ‰wU `ywU cwjwbDwKÑIUvBW 
k†›Lj wewkÓ¡| 

i. ‰wU ‰KwU 
cwjwbDwKÑIUvBW k†›Lj 
wewkÓ¡| 

ii. ‰GZ cvBwiwgwWb ˆem-
mvBGUvwmb I ^vBwgb 
^vGK| 

ii. ‰GZ cvBwiwgwWb ˆem-
mvBGUvwmb I BDivwmj 
^vGK| 

M  DóxcGK ˆKÌvGgvGRvGgi wW‰b‰ ‰i K^v ejv nGqGQ, hv wW 
AwÝivBGev wbDwKÑK ‰wmW bvGg cwiwPZ| weævbx IqvUmb I wKÌK 
‰wUi MVb eÅvLÅv KGib| ỳwU cwjwbDwKÑIUvBGWi mƒò ciÕ·Gii 

mvG^ ˆjvnvi wmuwoi gGZv Wvbw`GK cuÅvPvGbv ˆ^GK ‰KwU ˆRvov 
Kz´£jx MVb KGi| ‰ wmuwoi `yw`GKi  
 
 
 
 
 
 
 
 
 
 
 
nvZj wbwgÆZ nq wWAwÝivBGevR myMvi I dmGdGUi chÆvqKÌwgK 
mshywÚi gvaÅGg ‰es avcàGjv ỳwU bvBGUÇvGRb ˆem (A = T, C  G) 

w`Gq MwVZ nq| ‰KwU wbDwKÑIUvBGWi myMvGii 5g KveÆb AYyi mvG^ 
dmGdU hyÚ ^vKGj Aci wbDwKÑIUvBGWi myMvi 3q KveÆb AYyi mvG^ 
hyÚ ^vGK| wmuwoi gGZv cuÅvPvGbv mƒò ỳwU ‰KwU KvÍ̧wbK gaÅ AÞGK 
wNGi ^vGK| mƒò ỳwU ciÕ·i mgv ¦̄ivGj wecixZgyLx nGq AeÕ©vb 
KGi| ˆemàGjv nvBGWÈvGRb e´£ w`Gq hyÚ nq| KvGRB wmuwoi evBGii 
w`GK ^vGK dmGdU ‰es ˆfZGii w`GK bvBGUÇvGRb ˆem| ˆnwjGÝi 
eÅvm 20Å| Š`NÆÅ wewf®² nGZ cvGi| ‰KwU cƒYÆvã cuÅvP cÉwZ 34Å 

ƒ̀iGZ½ mÁ·®² nq| cuÅvPwU nq Wvb ˆ^GK euv w`GK| `k wbDwKÑIUvBW 
ˆRvGoi  ci ‰GKKwU cuÅvP mÁ·®² nq| cÉwZ cuÅvGP ^vGK cÉvq 25wU 
nvBGWÈvGRb e´£| ˆemàGjv ciÕ·i ˆ^GK 34Å ƒ̀iGZ½ AewÕ©Z| 

‰fvGeB chÆvqKÌGg ‰KwU wW‰b‰ AYy MwVZ nq|   

N  DóxcGK DNA ˆUÕ¡ ‰i K^v DGÍÏL Kiv nGqGQ| eZÆgvGb 
mywePvi cvevi ˆÞGò ‰ c«¬wZwU wewf®²fvGe mnvqZv KGi| DNA 

ˆUÕ¡ mymÁ·®² Kivi RbÅ cÉ^Gg cÉGqvRb ŠRweK bgybv| eÅwÚi nvo, 
`uvZ, Pzj, iÚ, jvjv, exhÆ BZÅvw` ev wUmyÅ ŠRweK bgybv nGZ cvGi| 
AcivaÕ©j wKsev AcivGai wkKvi ‰gb eÅwÚi KvQ ˆ^GK cÉvµ¦ 

ŠRweK bgybvi DNA bKkvGK Zzjbv Kiv nq mG±`nfvRGbi KvQ 
ˆ^GK ˆbqv iÚ ev ŠRweK bgybvi DNA bKkvi mvG^| ‰ c«¬wZGZ 
cÉ^Gg bgybv ˆ^GK ivmvqwbK cÉwKÌqvq DNA Avjv`v KGi wbGZ nq| 
cGi ‰KvwaK mxgve«¬ ‰bRvBg w`Gq ˆKGU ˆQvU ˆQvU UzKiv Kiv 

nq| ‰K weGkl c«¬wZ BGjKGUÇvGdvGiwmm ‰MvGiR ev 
cwj‰wKÌjvgBW ˆRj ‰ DNA UzKivàGjv ZvG`i Š`NÆÅ AbymvGi 
wewf®² eÅv´£ AvKvGi Avjv`v Kiv nq| ‰K aiGbi weGkl 

bvBGUÇvGmjyGjvR KvMGR ˆiwWI AÅvKwUf AvBGmvGUvc DNA 
ˆcÉvGei mvG^ nvBweËWvBR KGi ‰Ý-Gi wdGÍÂi Dci ˆiGL 
AGUvGiwWIMÉvd c«¬wZGZ `†kÅgvb eÅvG´£i mvwiàGjv wbYÆq Kiv nq| 
AcivaÕ©j ˆ^GK cÉvµ¦ bgybvi mvG^ mG±`nfvRb bgybvi wgj I 
Awgj wPwn×Z KGi Zzjbv Kiv nq| ‰ c«¬wZ DNAwd½vi wcÉw´Ÿs 

bvGg cwiwPZ| eZÆgvGb cwjgvGiR ˆPBb wewKÌqv ev PCR c«¬wZGZ 
AviI wbcyYfvGe AÍ¸ bgybv eÅenvi KGi wbfyÆjfvGe kbvÚ Kiv mÁ¿e 
nGœQ| 

DcwiDÚ AvGjvPbv nGZ ejv hvq ˆh, mywePvi cvevi ˆÞGò c«¬wZwU 

A^Ævr DNA ˆUÕ¡ AvBbGK weGklfvGe mnvqZv KiGQ|   
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cÉk²14   

 
 
 
 
 
 
 wkLbdj-8                     

K. ˆKÌvGgvGRvg Kx? 1 
L. ˆQGj m¯¦vb KxfvGe wcZvi ŠewkÓ¡Å ARÆb KGi? 2 
M. DóxcGKi Lvwj Õ©vbàGjvGZ ˆKvb aiGbi ˆKÌvGgvGRvg 

^vKGe? eÅvLÅv KGiv| 3 
N. DóxcGKi AvGjvGK hywÚmn weGkÏlY KGiv| ‘‘ˆgGq m¯¦vb 

RG¯Ãi RbÅ gv `vqx bq”| 4 
14 bs cÉGk²i Dîi 

K  wbDwKÑqvGm AewÕ©Z Rxe cÉRvwZi ŠewkÓ¡Å cÉKvGki RbÅ `vqx 
Dcv`vbB nGjv ˆKÌvGgvGRvg | 

L  ˆQGj m ¦̄vb wcZvi ŠewkÓ¡Å ARÆb KGi| wcZvi ˆmÝ ˆKÌvGgvGRvg 
nGjv XY ‰es gvZvi ˆmÝ ˆKÌvGgvGRvg nGjv XX| ˆhŒb wgjGbi mgq 
wcZvi X ˆKÌvGgvGRvg ‰i mvG^ hw` gvZvi X ˆKÌvGgvGRvg ‰i wgjb 
nq ZGe m ¦̄vb nGe XX A Æ̂vr ˆgGq| Avi wcZvi Y ‰i mvG^ hw` 
gvZvi X ˆKÌvGgvGRvg ‰i wgjb nq ZGe m ¦̄vb nGe XY A Æ̂vr ˆQGj| 
ZvB ˆQGj m¯¦vb wcZvi ŠewkÓ¡Å ARÆb KGi| 
M   
 
 
 
 
 

wcZvi Lvwj Õ©vbàGjvGZ ˆKÌvGgvGRvg ^vKGe X ‰es Y ‰es gvZvi 
Lvwj Õ©vbàGjvGZ ˆKÌvGgvGRvg ^vKGe X ‰es X| wcZvi ÷KÌvYyGZ 
Y A^ev X ˆKÌvGgvGRvg ^vGK| AbÅw`GK gvZvi wWÁ¼vYyGZ meÆ`v X 
ˆKÌvGgvGRvg ^vGK| ÷KÌvYy (Y) ‰es wWÁ¼vYyi wgjGb ˆQGj (XY) 
nGe| Avevi X enbKvix ÷KÌvYy I wWÁ¼vYyi wgjGb nGe ˆgGq (XX)| 
myZivs ‰ ˆ^GK eySv hvq ˆh ˆQGj ev ˆgGq m¯¦vb RG¯Ãi RbÅ wcZvi 

XY ˆKÌvGgvGRvgB gyLÅ welq| 
N  m ¦̄vb ˆQGj nGe, Kx ˆgGq nGe Zvi RbÅ cyi‚l `vqx nGe bv Ṏx 
`vqx Zv Avgiv mnGRB eySGZ cvwi| Ṏx ‰es cyi‚l DfGqi ˆÞGòB 44 
wU AGUvGmvg ‰es ‰K ˆRvov ˆmÝ ˆKÌvGgvGRvg ^vGK| Ṏx ˆmÝ 
ˆKÌvGgvGRvg nGjv XX ‰es cyi‚l ˆmÝ ˆKÌvGgvGRvg nGjv XY| Ṏxi X 
wWÁ¼vYyi mvG^ hw` cyi‚Gli ˆmÝ ˆKÌvGgvGRvg Y ‰i wgjb NGU ZGe 
m ¦̄vb nGe ˆQGj| Avi hw` Ṏxi X wWÁ¼vYyi mvG^ cyyi‚Gli X ÷KÌvYyi 
wgjb nq ZGe m ¦̄vb nGe ˆgGq| ṎxGZ ˆKvGbv Y ˆKÌvGgvGRvg ^vGK bv, 
ˆKej cyi‚GliB ^vGK| KvGRB ˆKvGbv `Á·wZi hw` ˆgGq m¯¦vb R¯Ã 
ˆbq Zvi RbÅ gv `vqx bq eis evev `vqx| 
cÉk²15 AvwkK R¯ÃMZ PÞzGivGMi KviGY ˆgwWGKj ˆevWÆ nGZ 

ev` cGowQGjv ‰es ˆmbvevwnbxGZ gGbvwbZ nGZ eÅ^Æ nGqwQGjv| 
cieZÆxGZ ˆm ‰KRb WvÚvGii mvG^ mvÞvr KGiwQGjv ‰es ˆm Zvi 
R¯ÃMZ ˆivM ^ÅjvGmwgqvi mÁ·GKÆI AeMZ nGqwQGjv| 

wkLbdj-9 

K. RNA Kx? 1 
L. ˆnwiwWwU ejGZ Kx ˆevS? 2 
M. KxfvGe AvwkGKi ˆivM Zvi cÉvZÅwnK RxeGb mgmÅv m†wÓ¡ 

KGi? 3 
N. DóxcGKi iÚ mÁ·KxÆZ eskevwnZ ˆivMwU weGkÏlY KGiv| 4 

15 bs cÉGk²i Dîi 
K  RNA nGjv ivBGevwbDwKÑK ‰wmW hv RxGe DNA ‰i 
AbycwÕ©wZGZ wbDwKÑK ‰wmW wnGmGe KvR KGi|  

L  wcZvgvZvi ŠewkÓ¡ÅàGjv eskvbyKÌGg m¯¦vbm¯¦wZi ˆ`Gn mçvwiZ 
nIqvi cÉwKÌqvB nGjv ˆnwiwWwU ev eskMwZ| gvZvwcZvi ŠewkÓ¡Åvejx 
ZvG`i m¯¦vbm¯¦wZGZ mçvwiZ nq eskMwZeÕ§i gvaÅGg| 
ˆKÌvGgvGRvg, wRb, DNA I RNA nGjv eskMwZeÕ§|  

M  DóxcGK DGÍÏwLZ AvwkGKi R¯ÃMZ PÞzGivMwU wQGjv Kvjvi 
eÐvB´£Gbm ev eYÆv®¬Zv ˆivM| eYÆv®¬Zv ‰gb ‰K AeÕ©v hLb ˆKD 
ˆKvb iO mwVKfvGe wPbGZ cvGi bv| eYÆv®¬ AeÕ©vq ˆivMxG`i ˆPvGL 
Õ²vqyGKvGli iO mbvÚKvix wcMGgG´Ÿi Afve ^vGK| hw` KvGiv ‰KwU 
wcMGgG´Ÿi Afve ^vGK ZGe ˆm jvj-meyR Avjv`v KiGZ cvGi bv| 
‰wU meÆRbxb Kvjvi eÐvB´£ mgmÅv| ‰KvwaK wcMGg´Ÿ bv ^vKvi 
KviGY jvj-meyR QvovI bxj-njy` eYÆv®¬Zv ˆ`Lv hvq| AvwkK 
ˆhGnZz eYÆv®¬ ˆmGnZz ˆm wewf®² iGOi cv Æ̂KÅ weGkl KGi jvj-meyR 
iGOi cv Æ̂KÅ KiGZ cvGi bv| hvi dGj cÉvZÅwnK RxeGb AvwkKGK 
eü mgmÅvi gyGL coGZ nq| ivÕ¦vi wmMbvGji AvGjv ˆm eySGZ cvGi 
bv| KwÁ·DUvGi wKsev ˆUwjwfkGb iwOb ˆjLv eySGZ mgmÅv nq|  

ZvB ejv hvq, eYÆv®¬Zvi KviGY AvwkKGK cÉvZÅwnK RxeGb AGbK 
mgmÅvi mÁÃyLxb nGZ nq| 

N  DóxcGK DGÍÏwLZ ˆivMwU wQGjv ^ÅvjvGmwgqv ˆivM hv ‰KwU 
R¯ÃMZ ˆivM| ‰wU ‰KwU iÚmÁ·KÆxZ ˆivM ‰es eskciÁ·ivq 
‰wU evwnZ nq| ^ÅvjvGmwgqv ˆh iÚmÁ·KÆxZ eskevwnZ ˆivM-‰i 
mcGÞ hywÚàGjv nGjv@ ^ÅvjvGmwgqv iGÚi ˆjvwnZ KwYKvi ‰K 
AÕ¼vfvweK AeÕ©vRwbZ ˆivM| ˆjvwnZ iÚGKvl `y’aiGbi ˆcÉvwUb 
w`Gq ŠZwi, -ˆ™ÏvweDwjb ‰es - ˆ™ÏvweDwjb| ^ÅvjvGmwgqv nq 
ˆjvwnZ iÚGKvGl ‰ `ywU ˆcÉvwUGbi wRb bGÓ¡i KviGY| ˆcÉvwUb wRb 
bGÓ¡i KviGY ò‚wUcƒYÆ ˆjvwnZ KwYKv Drc®² nq| hvi dGj ˆivMx 
RwUj iÚkƒbÅZvq fzGM A^Ævr ^ÅvjvGmwgqvGZ AvKÌv¯¦ nq| 
wRGbi cÉvwµ¦i Dci wbfÆi KGi ^ÅvjvGmwgqvGK `yfvGe ˆ`Lv nq| 
^ÅvjvGmwgqv ˆgRGii ˆÞGò wk÷ Zvi evev I gv Dfq ˆ^GK 
^ÅvjvGmwgqv wRb ˆcGq ^vGK| ^ÅvjvGmwgqv gvBbGii ˆÞGò wk÷ 
Zvi evev A^ev gvGqi KvQ nGZ ^ÅvjvGmwgqv wRb ˆcGq ^vGK| ‰ 
aiGbi wk÷ ^ÅvjvGmwgqv wRGbi evnK wnGmGe KvR KGi| 
DcGii AvGjvPbv nGZ ‰wU cÉZxqgvb nq ˆh, DóxcGK DGÍÏwLZ 
ˆkGli ˆivMwU A^Ævr ^ÅvjvGmwgqv ˆivMwU iÚmÁ·KÆxZ eskevwnZ 
ˆivM| 

cÉk²16  Z^Åmƒò-1 : cÉvµ¦ eqÕ• ‰KwU KvZjv gvQ ‰K FZzGZ 
cÉvq 3 ˆ^GK 5 jÞ wWg ˆ`q| 
Z^Åmƒò-2 : cÉvµ¦ eqÕ• ‰KwU Bwjk gvQ ‰K FZzGZ cÉvq 3 ˆ^GK 
10 jÞ chÆ¯¦ wWg cvGo| 
Z^Åmƒò-3 : ‰KB cÉRvwZi nIqv mGî½i ‰KwU M†ncvwjZ weovGji 
Zzjbvq ‰KwU ebÅ weovGji AvPiGY wnsmÉZv jÞ Kiv hvq|  
  wkLbdj-10 

wcZv gvZv 

ˆQGj ˆgGq 

Y X 
X X 

XY XX 

wcZv gvZv 

ˆQGj ˆgGq 



Rx‡ei eskMwZ I weeZ©b 9 

K. ˆjvKvm Kx? 1 

L. UÅvGÝbgx ˆKvb kvLvi A¯¦fzÆÚ? eÅvLÅv `vI| 2 

M. Z^Åmƒò-1 I 2 ‰i Z^Å Abyhvqx wWGgi msLÅv ˆ^GK cƒYÆvã 

gvGQi msLÅv Kg nIqvi KviY eÅvLÅv Ki|  3 

N. WviDBb evG`i AvGjvGK Z^Å mƒò 3wU weGkÏlY Ki| 4 

16 bs cÉGk²i Dîi 

K  ˆKÌvGgvGmvGgi ˆh Õ©vGb wRb AeÕ©vb KGi ZvB ˆjvKvm| 

L  UÅvGÝvbgx nGjv ˆfŒZ Rxe weævGbi ‰KwU kvLv| UÅvGÝvbgxGZ 

RxGei ˆkÉwYwebÅvm I ixwZbxwZmgƒn AvGjvPbv Kiv nq| ‰wU ‰KwU 

Zvwî½K welq| ˆfŒZ Rxeweævb gƒjZ Zvwî½K welq wbGq AvGjvPbv 

KGi| ZvB UÅvGÝvbgx ˆfŒZ RxeweævGbi kvLv|| A 

M  DóxcGKi Z^Å mƒò-1 I 2 Abyhvqx KvZjv I Bwjk gvQ ‰K 

FZzGZ KGqK jÞ wWg cvGo|wK¯§ cieZxÆ mgGq cƒYÆvã gvGQi 

msLÅv Kg nq| ‰i KviY wbGÁ² eÅvLÅv Kiv nGjv- 

cÉwZwU Rxe wbGRi eskaiGK c†w^exGZ wUwKGq ivLGZ Pvq| ZvB 

ZvG`i cÉRbb nvi AZÅwaK nq| gvGQi ˆÞGòI ‰i eÅwZKÌg bq| 

wK §̄ hw` ‰B wecyj msLÅK RxGei eskai ˆeuGP ^vGK, ZGe 

cÉK‡wZGZ cÉvYxi AvwaKÅ ˆeGo hvGe|‰GZ cÉK‡wZi fvimvgÅ bÓ¡ nGq 

hvGe| ZvB cÉvK‡wZK fvGe wKQy cÉwZKzjZv m†wÓ¡ nq| hvGZ ‰KwU 

RxGei eskaiG`i gaÅ ˆ^GK kwÚkvjx cÉvYxwU jovB KGi wUGK 

^vKGZ cvGi| gvGQi AmsLÅ wWGgi gaÅ ˆ^GK AbyKzj cwiGeGk 

ˆcvbv gvQ ˆei nq| ‰B ˆcvbv gvQ eo nevi mgq wKQy m`mÅGK 

AbÅ cÉvYxiv ˆLGq ˆdGj| ˆKD bZzb cwiGeGk gvbvGZ bv ˆcGi gviv 

hvq| ˆKD L`ÅvfvGe gviv hvq| ‰fvGe gvQ hZ eo nGZ ^vGK, ZZ 

‰i msLÅv KgGZ ^vGK| ˆkl chÆ ¦̄ AÍ¸ wKQy gvQ cƒYÆvã cÉvYxGZ 

cwiYZ nGZ cvGi|| A 

N  DóxcGKi wZbwU mƒòGK WviDBbevG`i AvGjvGK wbGÁ² weGkÏlY 

Kiv nGjv 

Z^Åmƒò-1 I 2 AbymvGi KvZjv I Bwjk gvQ cÉRbb FZzGZ cÉPzi 

wWg cvGo| wK §̄ ˆm AycvGZ cƒYÆvã gvGQi msLÅv Kg| Avevi Z^Å 

mƒò-3 nGjv M†ncvwjZ weovGji ˆPGq ebÅ weovj ˆewk wnsmÉ| ‰B 

meàGjv mƒòB WviDBbevG`i Zî½ ˆgGb PGj| WviDBGbi gGZ, Rxe 

cÉK‡wZGZ wbGRi eskai ˆiGL hvevi RbÅ AZÅwaK cÉRbb cÉebZv 

cÉ`kÆb KGi| DóxcGK gvGQi ˆÞGò hv ˆ`Lv hvq| dGj ˆeuGP ^vKvi 

RbÅ Rxeb msMÉvg ÷i‚ nq| Avevi ebÅ weovjGK eGbi AbÅvbÅ c÷ 

I weovGji mvG^ mxwgZ Lv`Å I evmÕ©vb wbGq jovB KiGZ nq| 

wK §̄ M†ncvwjZ weovjGK Zv KiGZ nq bv| ebÅ weovGji ‰B jovB-

‰ ˆh ˆhvMÅZg ˆm wUGK ^vGK, AciRb nvwiGq hvq| ZvB ebÅ 

weovj wnsmÉ nq| gvGQi ˆÞGò cÉK‡wZ cÉwZKzj cwiGek ŠZwi KGi 

hvGZ msLÅv KGg hvq| bZzev ‰B wecyj msLÅK gvQ cwiGeGki 

fvimvgÅ bÓ¡ KGi ˆdjGe| gvGQi wWg, ˆcvbv AbÅ gvQ ev cÉvYx 

ˆLGq ˆdGj| Avevi wKQy ˆcvbv bZzb cwiGeGk Lv`ÅvfvGe gviv hvq| 

‰fvGe ˆh ˆhvMÅZg ˆm wUGK ^vGK| cÉK‡wZB wbeÆvPb KGi 

ˆhvMÅZgGK ‰es ˆm cieZxÆGZ eskai ŠZwi KiGZ cvGi| 

WviDBbev` ‰B mgÕ¦ ZGî½i Ici MGo DGVGQ| 

cÉk²17 Rxeweævb wkÞK KÑvGm ˆKÌvGgvGmvg mÁ·GKÆ weÕ¦vwiZ 

AvGjvPbv KGib| ‰GZ Qvòiv DNA-‰i MVb, DNA ˆUÕ¡ ‰es 

RNA mÁ·GKÆ mgÅK ævb ARÆb KGi|  wkLbdj-10 

K. DNA ˆUÕ¡ Kx? 1 

L. AwfGhvRb ejGZ Kx ˆevS? 2 

M. DóxcGK DwÍÏwLZ DNA AYyi Abywjcb wPòmn eÅvLÅv Ki|  3 

N. Acivax kbvÚKiGY DNA ˆUÕ¡ KZUzKz wbfÆiGhvMÅ c«¬wZ 

welqwU weGkÏlY Ki| 4 

17 bs cÉGk²i Dîi 

K  wewf®² ŠRweK bgybv ˆ^GK DNA msMÉn KGi Zv weGkÏlY cƒeÆK 

weGkl ˆKvGbv KvGR eÅenvGii weævbwfwîK c«¬wZGK DNA ˆUÕ¡ 

eGj| 

L  c†w^exGZ eZÆgvGb hZ Rxe iGqGQ ZvG`i AGbGKB wewf®² mgGq 

‰ f„gíGj Avwef„ÆZ nGqGQ| mgGqi mvG^ mvG^ cwiGeGkiI 

cwieZÆb NGUGQ| Avi ‰B wf®² cwiGeGk RxeàGjv ZvG`i wbGRG`i 

gGaÅ wewf®² aiGbi cwieZÆb NwUGq wUGK AvGQ| wewf®² cwiGeGk ev 

cÉwZK„j cwiGeGk RxGei wbGRGK Lvc LvBGq ˆeuGP ^vKvB nGjv 

AwfGhvRb| AwfGhvRb RxGei ‰K AbbÅ ŠewkÓ¡Å| 

M  DNA Abywjcb cÉwKÌqvq ‰KwU DNA AYy ˆ^GK Avi ‰KwU 

bZzb DNA AYy ŠZwi nq ev msGkÏwlZ nq| DNA AaÆ-iÞYkxj 

c«¬wZGZ AbywjwcZ nq| ‰B c«¬wZGZ DNA mƒò `ywU nvBGWÈvGRb 

e®¬b ˆfGO wMGq Avjv`v nq ‰es cÉwZwU mƒò Zvi cwicƒiK bZzb 

mƒò m†wÓ¡ KGi| cGi ‰KwU cyivZb mƒò I ‰KwU bZzb mƒò mshyÚ 

nGq DNA AYyyi m†wÓ¡ nq| ‰KwU cyivZb gvZ‡mƒòK ‰es ‰KwU bZzb 

m†Ó¡ mƒòGKi mg®¼Gq MwVZ eGj ‰GK AaÆ-iÞYkxj c«¬wZ eGj| 

1956 mvGj Watson I Crick ‰ aiGbi DNA Abywjcb cÉwKÌqvi 

cÉÕ¦ve KGib| A 

    

 

wPò: DNA-‰i Abywjcb 

N  DNA-i weævbwfwîK cixÞv DNA ˆUÕ¡ bvGg cwiwPZ| ˆKvGbv 

AcivaxGK wbfzÆjfvGe mbvÚKiGY DNA ˆUÕ¡ eZÆgvGb meÆvGcÞv 

wbfÆiGhvMÅ c«¬wZ| ‰GÞGò DNA ˆUÕ¡ mymÁ·®² Kivi RbÅ cÉ^Gg 

cÉGqvRb ŠRweK bgybv| eÅwÚi nvo, `uvZ, Pzj, iÚ, jvjv, exhÆ 

BZÅvw` ŠRweK bgybv nGZ cvGi| AcivaÕ©j wKsev AcivGai 

wkKvi ‰gb eÅwÚi KvQ ˆ^GK cÉvµ¦ ŠRweK bgybvi DNA bKkvi 

mvG^ Zzjbv Kiv nq| AcivaÕ©Gj cÉvµ¦ bgybvi mvG^ mG±`nfvRGbi 

bgybvi bKkv wgGj ˆMGj H eÅwÚ Acivax cÉgvwYZ nq, AbÅ^vq ˆm 

wbG`Ævl cÉgvwYZ nq| ‰fvGe DNA ˆUGÕ¡i gvaÅGgB AcivaxGK 

wbfzÆjfvGe mbvÚ Kiv mÁ¿e nq| 
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m†Rbkxj cÉk²eÅvsK 

 
 

 Dîi msGKZmn cÉk²   

cÉk²18 

A (eskMwZeÕ¦y) B (eskMwZeÕ¦y) 
‰wUGZ bvBGUÇvGRb MwVZ ˆeR 
wnGmGe ^vBwgb ‰i cwieGZÆ 
BDivwmj ^vGK| 

ˆMÉMi ˆRvnvb ˆgG´£j ‰wUGK 
dÅvÙi eGj DGÍÏL KGiwQGjb| 

 
wkLbdj- 1 I 2 

K. DNAˆZ bvBGUÇvGRb ˆem ˆKvbàGjv? 1 
L. KxfvGe DNA wdãviwcÉw´Ÿs Kiv nq? 2 
M. DóxcGK DGÍÏwLZ A eskMwZeÕ¦ywUi eÅvLÅv KGiv| 3 
N. “B-B eskMwZi wbq¯̈K”- DwÚwUi h v̂ Æ̂Zv weGkÏlY KGiv| 4 

18 bs cÉGk²i Dîi 
K  DNAˆZ bvBGUÇvGRb NwUZ ˆemàjv nGœQ ‰wWwbb, àqvwbb, 
mvBGUvwmb I ^vBwgb| 

L  ‰KwU ŠRweK bgybv ˆhgb Pzj, iÚ, jvjv, exhÆ BZÅvw` ˆ^GK 
DNAˆK Avjv`v KGi cieZxÆGZ Zv mG±`nfvRb eÅwÚG`i DNA 

Profile ‰i mvG^ Zyjbv Kiv nq| ‰B c«¬wZB DNA wdãviwcÉw´Ÿs 
bvGg cwiwPZ| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 
M  RNA -‰i MVb eÅvLÅv KGiv| 

N  wRbB eskMwZi wbq¯̈K AvGjvPbv KGiv| 
cÉk²19   
 
 
 
 
 
 
 wkLbdj-2 

K. wRb Kx? 1 
L. A I B ‰i gGaÅ wZbwU cv^ÆKÅ ˆjGLv| 2 
M. DóxcK A ‰i ˆfŒZ MVb eÅvLÅv KGiv| 3 
N. A wPòwU eskMwZi aviK I evnK ˆZvgvi gZvgZ `vI| 4 

19 bs cÉGk²i Dîi 
K  wRb nGjv RxGei me †̀kÅ I A`†kÅgvb jÞY ev ŠewkGÓ¡Åi 
wbq¯̈YKvix ‰KK| 

L  DóxcGK A ev DNA I B ev RNA-i gGaÅ 3wU cv^ÆKÅ 
wbÁ²i…c: 

DNA RNA 
1. ˆcG´ŸvRmyMvi wW-

AwÝivBGevR| 

1.  ̂ cG´ŸvR myMvi 
ivBGevR| 

2.  cvBwiwgwWb ˆem mvBGUvwmb 
I ^vqvwgb| 

2. cvBwiwgwWb ˆem 
mvBGUvwmb I 
BDivwmj| 

3.  cÉwZi…c m†wÓ¡ KiGZ cvGi| 3. cÉwZi…c m†wÓ¡ KiGZ 
cvGi bv| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  DNA ‰i ˆfŒZ MVb eÅvLÅv KGiv| 

N  DNA ˆZ eskMwZi ŠewkÓ¡Å enb cÉwKÌqv AvGjvPbv KGiv| 

cÉk²20 Z^Åmƒò -1 : ‰wUGK AaÆ-iÞYkxj c«¬wZI eGj| 

Z^Åmƒò-2 : eZÆgvGb cwjgvGiR ˆPBb wewKÌqvi gvaÅGg AviI 

wbcyYfvGe ‰wU Kiv nGœQ| wkLbdj-5 I 13 

K. DNA Wvej ˆnwjGÝi eÅvm KZ? 1 

L. wW‰b‰ AbywjcbGK ˆKb AaÆ-iÞYkxj c«¬wZ ejv nq? 2 

M. DóxcGK DGÍÏwLZ Z^Åmƒò-1 ‰ ewYÆZ c«¬wZwU eÅvLÅv KGiv| 3 

N. DóxcGK DGÍÏwLZ Z^Å mƒò-2 ‰ BwãZK‡Z welqwU eZÆgvb 

mgGqi ˆcÉÞvcGU KZUv ài‚Z½cƒYÆ Zv weGkÏlY KGiv| 4 
20 bs cÉGk²i Dîi 

K  DNA Wvej ˆnwjGÝi eÅvm meÆò 20A
. 

L  ‰KwU cyivZb gvZ‡mƒòK I ‰KwU bZyb m†Ó¡ mƒòGKi mg ¼̄Gq ‰KwU 

bZyb w«¼mƒòK wW‰b‰ MwVZ nq eGj ‰GK AaÆ iÞYkxj ejv nq| 

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  DNA Abywjcb c«¬wZi eÅvLÅv KGiv| 

N  wW‰b‰ ˆUÕ¡ ‰i ài‚Z½ AvGjvPbv KGiv| 

cÉk²21  DNA nGœQ eskMwZi gƒj Dcv`vb, hv ˆKÌvGgvGRvg (X)-

‰i ˆgŒwjK Dcv`vbI ejv hvq| eZÆgvb kZvõxGZ ˆKvGbv RxGei 

Kvw›ÞZ ŠewkÓ¡Å jvGfi DGóGkÅ DNA-i gvaÅGg ˆRGbwUK c`vG^Æi 

wewbgq I cÉwZÕ©vcb Kiv nq| ‰wUB ˆRGbwUK Bwéwbqvwis ev wi-

KwÁ¼Gb´Ÿ ˆUKGbvjwR (Y) hv gvbe mfÅZvi RGbÅ LyGj w`GqGQ ‰K 

AbvMZ mÁ¿vebvi «¼vi|  wkLbdj-8 

K. DNA ˆUÕ¡ Kx? 1 

L. eYÆv®¬Zv ejGZ Kx ˆevS? 2 

M. DóxcGKi ‘Y’ ‰i avcmgƒn wPòmn eÅvLÅv KGiv| 3 

N. gvbyGli wjã wbaÆviGY X-‰i f„wgKv AvGjvPbv KGiv| 4 
21 bs cÉGk²i Dîi 

K  wewf®² ŠRweK bgybv ˆ^GK DNA msMÉn KGi Zv weGkÏlY cƒeÆK 

weGkl ˆKvGbv KvGR eÅenvGii weævbwfwîK c«¬wZB nGjv DNA 

ˆUÕ¡|  

L   ˆh cÉwKÌqvGZ ‰KwU DNA AYy ˆ^GK Abyi‚c DNA AYy m†wÓ¡ 

nq, ZvGK DNA Abywjcb ejv nq| ‰B c«¬wZGZ DNA AYyi mƒò 

`ywUi nvBGWÈvGRb e®¬b ˆfGO wMGq Avjv`v nq ‰es cÉwZwU mƒò Zvi 

cwicƒiK bZzb mƒò m†wÓ¡i gvaÅg bZzb DNA AYy ŠZwi KGi|  

mycvi wUcm&: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  wiKwÁ¼Gb´Ÿ DNA cÉhywÚ eÅvLÅv KGiv| 

N  gvbyGli wjã wbaÆviGY ˆmÝ ˆKÌvGgvGmvGgi f„wgKv weGkÏlY KGiv| 

wPò-A wPò-B 
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 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²22 Uzby Zvi `v`vi evwoGZ cuÅvPvGbv wmwo ˆ`GL Zvi evevGK 

ejGjv AvgvG`i eB ‰ wmwoi gGZv MVGbi ‰KwU AãvYy  

AvGQ| A wkLbdj-2 

K. ˆjvKvm Kx? 1 

L. AwfeÅwÚ ejGZ Kx ˆevSvq? 2 

M. DóxcGK cuÅvPvGbv wmwoi bÅvq AsãvYywUi MVb eÅvLÅv KGiv| 3 

N. bZzb cÉRvwZ  D«¿veGbi ˆÞGò DóxcGKi AsãvYywUi f„wgKv 

AbÕ¼xKvhÆ@ weGkÏlY KGiv| 4 

cÉk²23 Rbvev bvwmgv LvZzGbi `ywU ˆgGq ‰KwUi ˆPnviv gvGqi 

gZ, AciwUi ˆPnviv Zvi evevi ˆPnvivi gZ| wKQyw`b ci bvwmgv 

LvZzGbi Avi ‰KwU KbÅv m¯¦vb R®Â ˆbq| ‰GZ bvwmgv LvZzGbi 

Õ¼vgx KbÅv m¯¦vb RG®Âi RbÅ Rbvev bvwmgv LvZzbGK `vqx KGi|  
 wkLbdj- 4 I 8 

K. eskMwZwe`Åv Kx? 1 

L. DNA Abywjcb cÉwKÌqvwU AaÆ-iÞYkxj ˆKb? 2 

M. bvwmgv LvZzGbi `ywU m¯¦vGbi ˆPnviv `yB iKg nIqvi KviY 

eÅvLÅv KGiv|  3 

N. bvwmgv LvZzGbi Õ¼vgxi KbÅv m¯¦vb RG®Âi RbÅ bvwmgv 

LvZzbGK `vqx Kiv hywÚmãZ wKbv Zv weGkÏlY KGiv|  4 

cÉk²24 ivbv Zvi ‰Kgvò m¯¦vGbi RbÅ jvj I meyR isGqi ej 
wKGb wbGq AvGm| wZwb ‰Kw`b Zvi ˆQGjGK meyR ej AvbGZ ejvq 
Zvi ˆQGj jvj ej AvGb| ‰GZ wZwb wPw ¦̄Z nGq cGob| WvÚvGii 
civgkÆ wbGj wZwb eGjb, ‘‰B ˆivMwU Zvi gvGqi KvGQ ˆ^GK 
‰GmGQ| AwkLbdj-9  

K. weeZÆb KvGK eGj? 1 
L. ^ÅvjvGmwgqv ˆivGMi KviY eÅvLÅv KGiv|  2 
M. DóxcGKi NUbvwU eYÆbv KGiv| 3 
N. DóxcGKi NUbvwU ivbv mvGnGei ˆgGqi nIqvi mÁ¿vebv 

AvGQ wK-eYÆbv KGiv| 4 

cÉk²25  
 
 
 
 

 
 
 

 
 wkLbdj-12 

K. AGUvGRvg Kx? 1 
L. Y ˆKÌvGgvGmvg AbÅ ˆKÌvGgvGmvg ˆ^GK wf®² ˆKb? 2 
M. A, B, C, D RvBGMvU nGZ ˆKvb aiGbi m¯¦vb nGe ‰es ˆKb 

nGe eÅvLÅv KGiv|   3 

N. m¯¦vb ˆQGj-ˆgGq nIqvi eÅvcvGi wcZvB gƒjZ `vqx 
wPGòi AvGjvGK weGkÏlY KGiv|  4 

♂ ♀ 

22
+ 
x 

A B C D 

22
+ 
y 

22
+ 
x 

22
+ 
x 

88  
+    
xx 

88  
+    
xy 
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wbGRGK hvPvB Kwi 

 
 

m†Rbkxj eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU            gvb 25
1. ^ÅvjvGmwgqv ˆivGMi KviY ˆKvbwU?  

 K ò‚wUcƒYÆ ˆjvwnZ iÚGKvl Drcv`b  
 L ˆk¼Z KwYKvi ‰w´ŸewW ŠZwi bv nIqv  
 M AYyPwKÌKvi cwigvY KGg hvIqv  
 N ˆk¼Z KwYKvi cwigvY ˆeGo hvIqv   
2. RxGei mKj ŠewkÓ¡Å wbq¯¨GYi ‰KK 

ˆKvbwU?  

 K wRb  
 L ˆKvl  
 M gvBGUvKw´£Èqv  
 N ˆKÌvGgvGRvg   
3. cÉK‡wZwe` WviDBb ‰BP.‰g.‰m weMj 

bvgK RvnvGR KGi ögY KGiGQb 

 i.  ZvwnwZ 
 ii. wbDwRjÅv´£ 
 iii. wdwR 
 wbGPi ˆKvbwU mwVK?  

 K i I ii 
 L ii I iii 
 M i, ii I iii 
 N i I iii  

4. ˆRGbwUÝ ‰i mƒòmgƒn AvweÓ•vi KGib 
ˆKvb weævbx? 

 K ˆRvnvb ˆMÉMi ˆgG´£j  
 L jyB cvÕ¦yi  
 M ‰wiÕ¡Uj 
  N KÅvGivjvm wjwbqvm    
5. 1 gvBKÌb mgvb KZ? 

 K 1/10,000 wg.wg. 
 L 1/1000 wg.wg. 
 M 1/100 wg.wg. 
 N 1/10 wg.wg.    
6. ivBGevR kKÆivq KqwU KveÆb ^vGK? 

 K 3  
 L 4  
 M 5  
 N 6   
wbGPi wPGòi AvGjvGK 7 I 8 bs cÉGk²i Dîi 
`vI:  
 
 

 
 

7. P I Q DfGqiB@  

 i. cuvP KveÆbhyÚ kKÆiv we`Ågvb  
 ii. cwjwbDwKÑIUvBGWi MVb we`Ågvb  
 iii. bvBGUÇvGRb ˆem ^vGK  

 wbGPi ˆKvbwU mwVK? 
 K i I ii L ii I iii 
 M i I iii N i, ii I iii  
8. P ˆZ we`Ågvb@ 
 K Double helix 

  L BDivwmj  
 M wZb KveÆbwewkÓ¡ kKÆiv 
  N UÇvB wbDwKÑIUvBW    
9. ˆRGbwUK BwéwbqvwisGq wbGPi ˆKvbwU 

cwieZÆb KGi bZzb Pwiò m†wÓ¡ Kiv nq?  
 K GMO 

 L DNA 
 M RNA 

 N gvBGUvKw´£Èqv  
10. wbGÁ²i ˆKvbwUi gvaÅGg eskMZxq ŠewkÓ¡Åmgƒn 

esk ciÁ·ivq mçvwiZ nq?  
 K wRb L gvBGUvKw´£Èqv 
 M ivBGevGmvg N wbDwKÑIjvm  
11. DNA cwjwbDwKÑIUvBGW KZàGjv Dcv`vb 

iGqGQ? 
 K 1 L 2 
 M 3 N 4  

12. wUmyÅKvjPvi mÁ·®² KiGZ `iKvi 
 i.  ˆgwiGÕ¡GgwUK wUmyÅ 
 ii. RwUj wUmyÅ 
 iii. ˆcvGjb 
 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 
 M ii I iii N i, ii I iii  
13. eskMwZi ˆfŒZ wfwî ˆKvbwU? 
 K mRNA  L ˆmG´ŸÈvGmvg  
 M RNA  N ˆKÌvGgvGmvg   
14. DNA ˆK KvUvi weGkl aiGbi ‰bRvBGgi 

bvg Kx? 
 K ˆiwÕ¡ÈKkb L jvBGMR 
 M Uvqvwjb N wgDwmb  
wbGPi wPò ˆ`GL 15 I 16 bs cÉGk²i Dîi `vI: 

 

wPò-A  
15. wPò A ‰i bvg Kx?  
 K DNA L RNA 

 M B´ŸviGdib N ‰ÝµÏv´Ÿ  

16. wPò-A ‰i Dcv`vb  
 i.  ‰GWwbb 
 ii. àqvwbb 

 iii. BDivwmj

wbGPi ˆKvbwU mwVK?   
 K i I ii L i I iii 

 M ii I iii N i, ii I iii  
17. AvgvG`i ˆPvGLi Õ²vqyGKvGl eYÆ mbvÚKvix 

Kx ^vGK? 

 K iW L ˆKvY 

 M wcMGg´Ÿ N wdjvGg´Ÿ  
18. ˆKvbwU wcDwib? 

 K mvBGUvwmb L àqvwbb 

 M ^vqvwgb N BDivwmj  

19. WviDBGbi gZev` AbymvGi cÉGhvRÅ 

 i.  A¯¦tcÉRvwZK 

 ii. Av¯¦tcÉRvwZK 

 iii. cÉvK‡wZK 
 wbGPi ˆKvbwU mwVK?   

 K i I ii L i I iii 

  M ii I iii N i, ii I iii  
20. gvbe ˆ`nGKvGl ˆKÌvGgvGRvg msLÅv KZwU?  

 K 23wU   L 46wU 

 M 48wU  N 50wU   
21. weeZÆGbi mvG^ Lvc LvIqvGbvi cÉwKÌqvGK Kx 

eGj? 

 K AvBGmvGjkb 

 L cwjµÏGqwW 

 M nvBweËWvBGRkb 

 N AÅvWvG¶Ÿkb 
22. eskMwZi cÉavb Dcv`vb ˆKvbwU?  
 K RNA  L DNA  
 M tRNA  N mRNA   
23. 1 ˆRvov AGUvGmvg AskMÉnY KGi?  

 i. ö…Y MVGb 

 ii. wjã wbaÆviY 

 iii. ˆ`n MVGb 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 
 M ii I iii N i, ii I iii  
24. DNA I N2 NwUZ Þvi nGjv@ 

 i. ‰wWwbb I àqvwbb 

 ii. ^vBwgb I mvBGUvwmb 

 iii. ivBGevR I AwÝivBGevR 

 wbGPi ˆKvbwU mwVK? 

 K i I iii L ii I iii 

 M i I ii N i, ii I iii  
25. ^ÅvjvGmwgqvi jÞY?  

 K Þzavg±`v L iÚkƒbÅZv   

 M NbNb R¾i N `†wÓ¡kwÚ nËvm  

wPò-P wPò-Q 
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mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1. weeZÆb nGjv eskMZxq ŠewkGÓ¡Åi cwieZÆb hv ‰K eskai 

nGZ cieZÆx eskaGi Õ©vbv¯¦wiZ nq| PvjÆm WviDBb cÉ^g cÉvK‡wZK 

wbeÆvPGbi wfwîGZ weeZÆGbi eÅvLÅv ˆ`b| 

K. wW‰b‰ wdãvi wcÉw´Ÿs Kx? 1 

L. ^ÅvjvGmwgqv ˆivGMi KviY eÅvLÅv KGiv| 2 

M. RxGei wUGK ^vKvi RbÅ cÉwZGhvwMZv ˆKb ài‚Z½cƒYÆ? eÅvLÅv Ki|

 3 

N. cÉK‡wZGZ Rxe KxfvGe wUGK ^vGK? DóxcGKi AvGjvGK gƒjÅvqb 

Ki| 4 

2. bvwej gvwÎŸwgwWqv KÑvm i‚Gg KÑvm Kivi mgq jÞ Kij ivwd 

Õ˜xb ‰i jvj I meyR is ‰i ˆjLvàGjv| wKQyGZB coGZ cviGQ 

bv| DGÍÏLÅ ˆh, ‰B KÑvm i‚Gg wkÞK WvBGbvmGii wejyµ¦ nIqvi 

Dci ‰KwU wfwWI ˆ`LvwœQGjb|  

K. DNA Kx? 1 

L. ivwd ˆKb is wPbGZ cviwQj bv? 2 

M. ivwd ‰i ‰ mgmÅv wK eskMwZi mvG^ mÁ·KÆhyÚ@ eÅvLÅv KGiv| 3 

N. DóxcGKi cÉvYxwU kwÚkvjx nIqv mGî½I wejyµ¦ nGq ˆMj ZGe 

c†w^exGZ Kviv wUGK ^vKGe@ weGkÏlY KGiv| 4 

3. eskMwZi RbK ˆMÉMi ˆRvnvb ˆgG´£j Zvi MGelYvq RxGei 

ŠewkGÓ¡Åi aviK evnK i…Gc dÅvÙi/wRGbi K^v DGÍÏL KGib| 

wRbmgƒn DNA AbymƒGòi ‰K cÉv ¦̄ ˆ^GK AbÅ cÉvµ¦ chÆ ¦̄ mvRvGbv 

^vGK|  

K. wbDwKÑIUvBW Kx? 1 

L. bvBGUÇvGRb ˆem ejGZ Kx eyGSv? 2 

M. mycÉRbGb ˆgG´£Gji MGelYv wKfvGe cÉGqvM Kiv hvq eÅvLÅv 

KGiv| 3 

N. DwÍÏwLZ AbymƒGòi MVb cÉwKÌqv AZÅ¯¦ RwUj eÅvLÅv KGiv|  4 

4. ˆcÉvGUvfvBivm  fvBivm  eÅvKGUwiqv   

 

ˆcÉvGUvGRvqv  eüGKvlx Rxe 

Dw«¿` 

cÉvYx 
 

   

K. ^ÅvjvGmwgqv Kx? 1 

L. Abywjcb ejGZ Kx ˆevSvq? 2 

M. DóxcGK wbG`ÆwkZ cÉwKÌqvwU eÅvLÅv KGiv| 3 

N. DóxcGK DwÍÏwLZ cÉwKÌqvwUi mvGcGÞ weævbx WviDBGbi `†wÓ¡GZ 

cÉK‡wZGZ msNwUZ welqàGjv weGkÏlY KGiv| 4 

5. Rxe weævb wkÞK cÉGRÙGii mvnvGhÅ ÷KÌvYy I wWÁ¼vYy «¼viv 

gvbe wk÷i wbGlK cÉwKÌqv ZzGj aGib| ‰QvovI gvbe wk÷i wjã 

wbaÆviY mÁ·wKÆZ Z^Åvw` wZwb wkÞv^xÆG`i DGóGkÅ DcÕ©vcb 

KGib| ˆQGj m¯¦vb bv nIqvi RbÅ gvZvGK `vqx Kiv mÁ·ƒYÆ 

wfwînxb ‰B g ¦̄eÅwU KGi wZwb KÑvm ˆkl KGib|  

K. wRb Kx? 1 

L. cÉœQ®² ŠewkÓ¡Å ejGZ Kx eySvq?  2 

M. DóxcGK DwÍÏwLZ ˆKvlàGjvGZ ˆKÌvGgvGmvg msLÅv ‰KGmU (n) 

nq ˆKb? eÅvLÅv KGiv| 3 

N. wkÞGKi ˆkGlvÚ g ¦̄eÅwUi ˆhŒwÚKZv weGkÏlY KGiv| 4 

6. wkDjxiv PviGevb| cÉwZGekxiv cÉvqB eGj ‰B esGk evwZ 

R¾vjvGbvi ˆKD ˆbB| ‰ RbÅ wkDjxi `v`x wkDjxi gvGK ˆ`vlvGivc 

KGib| ‰Lb cÉk² nGjv esGki evwZ R¾vjvGbvGZ wkDjxi gvGqi 

AvG`Œ ˆKvb f„wgKv AvGQ Kx?  

K. AGUvGmvg Kx? 1 

L. RNA ejGZ Kx ˆevSvq? 2 

M. DóxcGKi ˆkl jvBbwU eÅvLÅv KGiv|  3 

N. wkDjxi `v`xi ˆ`vlvGivc ‰B wWwRUvj hyGM KZUzKz hywÚmãZ- 

hywÚ  ˆ`LvI|  4 

7. ˆKÌvGgvGmvg  X 

 ˆKÌvGgvGmvg  Y 

Dfq ˆKÌvGgvGmvGgi cÉavb Dcv`vb cwjwbDwKÑIUvBW hvGZ ^vqvwgb 

we`Ågvb|  

K. ˆjvKvm Kx? 1 

L. ‘ˆhvMÅZGgi wUGK ^vKv’ K^vwUi ZvrchÆ eÅvLÅv KGiv| 2 

M. DóxcGK DwÍÏwLZ cwjwbDwKÑIUvBWwUi ivmvqwbK Dcv`vb 

eÅvLÅv KGiv| 3 

N. wjã wbaÆviGY DóxcGKi DwÍÏwLZ ˆKÌvGgvGmvgàwji f„wgKv 

weGkÏlY KGiv| 4 

8. iwdK mvGnGei ‰K ˆQGj ‰K ‰K ˆgGq| ˆQGj RG¯Ãi ‰K 

eQi ˆ^GKB iÚkƒbÅZvq fzMGQ| cÉwZ `yB gvm A¯¦i A¯¦i ‰Kevi 

iÚ w`GZ nq| Aci cGÞ ˆgGqi eqm evovi ci jÞÅ KiGjb ˆh, 

jvj I meyR eYÆ c†^K KiGZ cvGi bv|   

K. ˆmÝ ˆKÌvGgvGmvg Kx? 1 

L. Kzwji ^ÅvjvGmwgqv ejGZ Kx ˆevSvq? 2 

M. iwdK mvGnGei ˆgGqi ˆivMwUi KviY eÅvLÅv KGiv|  3 

N. iwdK mvGnGei ˆQGji ˆivMwUi mvG^ wjDGKwgqv ˆivGMi mv`†kÅ 

I Šemv`†kÅ weGkÏlY KGiv| 4

 

 m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

1 K 2 K 3 K 4 K 5 L 6 M 7 N 8 K 9 L 10 K 11 N 12 L 13 N 
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