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cixÞvq Kgb ˆcGZ AviI cÉk² I Dîi 

 
cÉk²1  

 
avc-A                             avc- B 

wkLbdj-4 I 5 [iv. ˆev.2016] 

K. RvZxq dzGji ŠeævwbK bvg Kx?    1 
L. wcUzBUvwi MÉw¯©GK cÉavb MÉw¯© ejv nq ˆKb?  2 
M. DóxcGKi A avcwUi cGii avGci wPwn×Z wPò AsKb    

KGiv| 3 
N. DóxcGKi B avcwU ˆKvl wefvRGb mwVK fvGe bv NUGj 

RxGe Kx mgmÅv nGZ cvGi weGkÏlY KGiv|  4 
1 bs cÉGk²i Dîi 

K  RvZxq dzGji ŠeævwbK bvg- Nymphaea nouchali| 

L  D®²Z cÉvYxG`i AMÉgwÕ¦GÓ• AewÕ©Z mKj MÉw¯© wbq¯̈YKvix 
Þz`Ë MÉw¯©wU nGjv wcUzBUvwi MÉw¯©| wcUzBUvwi MÉw¯© KZÆ†K wbtm†Z 
niGgvGbi msLÅv AGbK| ‰iv AbÅvbÅ niGgvb wbtmÉvex MÉw¯©i KvR 
wbq¯̈Y KGi| ‰RbÅ wcUzBUvix MÉw¯©GK cÉavb MÉw¯© ejv nq| 

M  DóxcGKi A avcwU nGjv ˆgUvGdR| ‰i cGii avc nGjv 

AÅvbvGdR| wbGP AÅvbvGdR avGci wPwn×Z wPò AsKb Kiv nGjv 

 
wPò: AÅvbvGdR 

N  DóxcGKi B avcwU cÉvYxi gvBGUvwmm ˆKvl wefvRGbi 
ˆUGjvGdR avc| gvBGUvwmm ˆKvl wefvRGbi meÆGkl ‰ avcwUi 
gvaÅGgB gvZ‡GKvlwU `y’wU AcZÅGKvl m†wÓ¡ KGi ^vGK| cÉvYxG`Gn 
gvBGUvwmm ˆKvl wefvRGbi ‰ avcwU mwVKfvGe bv NUGj RxeG`Gn 
wewf®² aiGbi mgmÅv m†wÓ¡ nGZ cvGi| ˆKvl wefvRGbi ‰ avcwU 
mwVKfvGe bv NUGj RxGei Õ¼vfvweK Š`wnK e†w«¬ I weKvk NUGe 
bv| dGj cÉvYxi Õ¼vfvweK ˆ`n MVb wewN³Z nGe| gvBGUvwmGmi 
gvaÅGg RxGei Rbbvã ŠZwi nq| ZvB gvBGUvwmm cÉwKÌqvi ‰ avcwU 
mwVKfvGe bv NUGj RxGei Rbbvã ŠZwi nGe bv, dGj RxGei 
eske†w«¬ eÅvnZ nGe| gvBGUvwmGmi KviGYB ˆKvGl ˆKÌvGgvGmvGgi 
msLÅv mgvb ^vGK| ZvB DóxcGKi B avcwU mwVKfvGe bv NUGj 
AcZÅ ˆKvGl ˆKÌvGgvGmvGgi msLÅv wf®² nGe| ‰GZ RxGei Õ¼vfvweK 

Rxebaviv evavMÉÕ© nGe| `ƒNÆUbvRwbZ KviGY ˆ`Gn ÞZ m†wÓ¡ nGj 
Zv gvBGUvwmm ˆKvl wefvRGbi gvaÅGgB cƒiY nGq ^vGK| ‰GÞGò 
DóxcGKi B avcwU mwVKfvGe bv NUGj A Æ̂vr gvBGUvwmm ˆKvl 
wefvRb evavMÉÕ© nGj ÞZÕ©vb cƒiY nGe bv, hv RxGei RbÅ ügwK 
Õ¼i…c| ÷ay ZvB bq B avcwU A^Ævr ˆUGjvGdR avcwU mwVKfvGe bv 
NUGj ev Awbqw¯̈ZfvGe NUGj RxeG`Gn wUDgvi ev KÅv´Övi ˆKvl 
ŠZwi nq| KÅv´Övi ˆKvl `Ë‚Z RxeG`Gn QwoGq cGo ‰es g†ZzÅ NUvq| 
myZivs, B avcwU mwVKfvGe bv NUGj RxeG`Gn DwÍÏwLZ mgmÅvàGjv 

ˆ`Lv w`GZ cvGi|  

cÉk²2   
 

wPò-K 

wPò-L  
 wkLbdj-6 [iv. ˆev. 2015] 

K. wbDib Kx?  1 

L. cÉK‡Z ˆKvl ejGZ Kx ˆevSvq?  2 

M. eskMwZi aviv AeÅvnZ ivLGZ wPò ‘K’ ‰i f„wgKv eÅvLÅv 

KGiv|  3 

N. DóxcGK DwÍÏwLZ wPò ‘K’ I ‘L’ ‰i ZyjbvgƒjK weGkÏlY 

KGiv|  4 
2 bs cÉGk²i Dîi 

K  Õ²vqyZG¯ï MVb I KvwhÆK ‰KK nGjv wbDib|  

L  ˆhme GKvGli wbDwKÑqvm myMwVZ A^Ævr wbDwKÑqvi wSÍÏx «¼viv 

wbDwKÑIeÕ§ cwiGewÓ¡Z I mzmsMwVZ ZvG`iGK cÉK‡Z ˆKvl eGj| 

cÉK‡Z ˆKvGli ˆKÌvGgvGRvGg DNA, ˆcÉvwUb, wnGÕ¡vb I AbÅvbÅ 

Dcv`vb ^vGK| AwaKvsk DœP ˆkÉwYi RxeGKvl ‰ aiGbi nq|  

M  wPò-K-‰ wgGqvwmm ˆKvl wefvRb ˆ`LvGbv nGqGQ| ‰ wefvRb 

cÉwKÌqvq ‰KwU cÉK‡Z ˆKvl weGkl cÉwKÌqvi gvaÅGg wefÚ nGq PviwU 

AcZÅ ˆKvGl cwiYZ nq| ‰ cÉwKÌqvq wbDwKÑqvm ỳevi ‰es 

ˆKÌvGgvGRvg ‰Kevi wefÚ nq| dGj AcZÅ ˆKvGl ˆKÌvGgvGRvg 

msLÅv gvZ‡GKvGli AwaK nGq hvq| wgGqvwmGmi gvaÅGg ˆhŒbRbGb 

AskMÉnYKvix wWµÏGqW RxGei cys I Õ¨x Rbb ˆKvl m†wÓ¡ nq| dGj 

RxGe ˆhŒb RbGb cys I Õ¨x Rbb ˆKvGli wgjb nIqvi gvaÅGg 

RxGei eskciÕ·ivq ˆKÌvGgvGRvg msLÅv ‰KB ^vGK| ‰i…c ˆKvl 



2 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

wefvRGbi gvaÅGg KÌwms Ifvi NGU| dGj cÉRvwZi A¯¦MÆZ 

RxemgƒGni gGaÅ Õ¼vZ¯ ̈I ŠewPòÅ AvGm| 

myZivs ejv hvq, wPò-K ‰i wgGqvwmm ˆKvl wefvRbB cÉwZwU 
cÉRvwZi eskMwZi aviv eskciÁ·ivq wUGK ivLGZ cÉZÅÞ f„wgKv 
ivGL|  

N  wPò K I L -‰ h^vKÌGg wgGqvwmm ˆKvl wefvRb I gvBGUvwmm 
ˆKvlwefvRb wbG`Æk Kiv nGqGQ| wbGP ‰ ˆKvlwefvRb ỳwUi gGaÅ 

ZzjbvgƒjK weGkÏlY Kiv nGjv  

 wgGqvwmm ˆKvl wefvRb RxGei Rbb gvZ‡GKvGl nq; Aciw`GK 
gvBGUvwmm ˆKvl wefvRb RxGei ˆ`nGKvGl nGq ^vGK| 

 wgGqvwmm ˆKvl wefvRGb gvZ‡GKvGli wbDwKÑqvmwU wefvwRZ 
nGq PviwU AcZÅ ˆKvGli m†wÓ¡ KGi; AcicGÞ, gvBGUvwmm 
ˆKvl wefvRGb gvZ‡GKvGli wbDwKÑqvmwU wefvwRZ nGq `ywU 
AcZÅGKvGli m†wÓ¡ KGi| 

 wgGqvwmm ˆKvlwefvRGb wbDwKÑqvm `yevi wK §̄ ˆKÌvGgvGRvg 
‰Kevi wefvwRZ nq wK §̄ gvBGUvwmGm wbDwKÑqvm I 
ˆKÌvGgvGRvg ‰Kevi wefvwRZ nq| 

  wgGqvwmm ˆKvl wefvRGbi mgq AcZÅ ˆKvGli ˆKÌvGgvGRvg 
msLÅv gvZ‡GKvGli AGaÆK nGq hvq, cÞv¯¦Gi gvBGUvwmm ˆKvl 
wefvRGb AcZÅGKvGli GKÌvGgvGRvg msLÅv gvZ‡GKvGli mgvb 
^vGK|  

 wgGqvwmm ˆKvl wefvRGb KÌwmsIfvi nq, wK¯§ gvBGUvwmm ˆKvl 
wefvRGb KÌwmsIfvi nq bv| 

cÉk²3  

 
 
 
 
  wkLbdj-4  [w`. ˆev.2015] 

K. KÅvwiIKvBGbwmm Kx?  1 
L. gvBGUvwmm ˆKvl wefvRbGK mgxKiwYK wefvRb ejv nq 

ˆKb?  2 
M. DóxcGK cÉ`wkÆZ ˆKvl wefvRb cÉwKÌqv I gvBGUvwmm ˆKvl 

wefvRb cÉwKÌqvi gGaÅ cv^ÆKÅ ˆ`LvI|  3 
N. DóxcGK DGÍÏwLZ wefvRb cÉwKÌqvwU mÁ·®² bv nGj 

RxeRMGZ Kx aiGbi cÉfve coZ? weGkÏlY KGiv|  4  
3 bs cÉGk²i Dîi 

K  wbDwKÑqvGmi wefvRbB KÅvwiIKvBGbwmm| 

L  gvBGUvwmm ˆKvl wefvRb cÉwKÌqvq gvZ‡GKvl ‰es AcZÅ ˆKvl 
DfGqi ˆKÌvGgvGmvg msLÅv mgvb ^vGK| gvZ‡GKvGli ˆKÌvGgvGmvGgi 
PvwiwòK ŠewkÓ¡Å AcwiewZÆZi…Gc AcZÅ ˆKvGli ˆKÌvGgvGmvGg 
Õ©vbv¯¦wiZ nq| Avevi AcZÅ ˆKvGli wbDwKÑqvGmi AvKvi I 
cÉK‡wZ gvZ‡GKvGli Abyi…c nGq ^vGK| ‰me KviGY gvBGUvwmm ˆKvl 
wefvRbGK mgxKiwYK wefvRb ejv nq| 

M  DóxcGK DGÍÏwLZ ˆKvlwefvRb cÉwKÌqv nGjv AÅvgvBGUvwmm| 
AÅvgvBGUvwmm ˆKvl wefvRb cÉwKÌqv I gvBGUvwmm ˆKvl wefvRb 
cÉwKÌqvi gGaÅ ˆek wKQy cv^ÆKÅ iGqGQ| wbGP AÅvgvBGUvwmm I 

gvBGUvwmm cÉwKÌqvi gGaÅ cv^ÆKÅ ˆ`LvGbv nGjv  

AÅvgvBGUvwmm ˆKvl wefvRb gvBGUvwmm ˆKvl wefvRb 

i. ˆKvl wefvRGbi gGaÅ 
‰wU ‰KwU mij cÉwKÌqv|  

i. ‰wU ‰KwU avivevwnK 
RwUj cÉwKÌqv|  

ii. ‰ cÉwKÌqvq gvZ‡GKvGli 
wbDwKÑqvmwU cÉZÅÞfvGe 
mivmwi `ywU AsGk fvM 
nq| 

ii. ‰ cÉwKÌqvq cÉ^Gg 
wbDwKÑqvGmi ‰es 
cieZÆxGZ mvBGUvµÏvRGgi 
wefvRb NGU| 

iii. ˆcÉvKÅvwiIwUK RxGe ‰ 
aiGbi ˆKvl wefvRb 

NGU| ˆhgbeÅvKGUwiqv, 
CÕ¡ BZÅvw`| 

iii. ‰ wefvRb BDKÅvwiIwUK 
RxGei ˆ`nGKvGl NGU 

^vGK| ˆhgb cÉK‡ZGKvlx 
Dw«¿̀  I cÉvYx| 

N  wefvRb cÉwKÌqvwU nGjv AÅvgvBGUvwmm| RxeRMGZ 
AÅvgvBGUvwmm cÉwKÌqvwU hG^Ó¡ ài‚Z½ enb KGi| AÅvgvBGUvwmm 
ˆKvl wefvRGbi gvaÅGg ‰KGKvlx ˆcÉvKÅvwiIwUK RxGei eske†w«¬ 

NGU ^vGK| ˆhgb eÅvKGUwiqv, QòvK BZÅvw`| hw` AÅvgvBGUvwmm 
ˆKvl wefvRb cÉwKÌqvq H mKj RxGei eske†w«¬ ev msLÅv e†w«¬ bv 
NUZ ZGe H mKj ˆcÉvKÅvwiIwUK Rxe c†w^ex ˆ^GK wejyµ¦ nGq 
ˆhZ| dGj evÕ§ZG¯¨i Lv`Åk†›Lj wewN³Z nGZv| ‰ mKj 
ˆcÉvKÅvwiIwUK Rxe Z^v AYyRxe evÕ§ZG¯¨ weGqvRK wnGmGe KvR 
KGi| ‰iv RxGei g†ZG`nGK ˆgŒwjK Dcv`vGb weGqvwRZ KGi hv 
Dw«¿` gvwU ˆ^GK mnGR MÉnY KGi Lv`Å cÉÕ§Z KGi ‰es evÕ§Z¯G̈K 
mwKÌq ivGL| CÕ¡ bvgK QòvK ˆeKvix wkGÍ̧ eÅen†Z nq| ‰Qvov 
KGqK cÉKvi eÅvKGUwiqv ˆ^GK ài‚Z½cyYÆ AÅvw´ŸeÅvGqvwUK bvgK 
Rxeb iÞvKvix Ilya ŠZwi Kiv nq| KvGRB wefvRb cÉwKÌqvwU 
mÁ·®² bv nGj nqGZv Rxeb iÞvKvix AGbK IlyaB cÉÕ§Z mÁ¿e 
nGZv bv| 
myZivs DcGii ‰ mswÞµ¦ eYÆbv ˆ^GK ˆevSv hvq ˆh, DGÍÏwLZ  
AÅvgvBGUvwmm ˆKvl wefvRb cÉwKÌqvwU mÁ·®² bv nGj RxeRMGZ 
eÅvcK ˆbwZevPK cÉfve coZ|  

cÉk²4  mvaviYZ DœP ˆkÉwYi RxGei ˆ`nGKvGl ‰K aiGbi ˆKvl 

wefvRb nq| DÚ ˆKvl wefvRGbi ‰KwU avGc ˆmG´ŸÈvwgqvi `y’wU 
LGí wefÚ nq| djkÉ‚wZGZ ‰KwU ˆKÌvGgvGRvg ˆ^GK `y’wU AcZÅ 
ˆKÌvGgvGRvg m†wÓ¡ nq|  wkLbdj-3 [h. ˆev. 2015] 

K. AevZ k¼mb Kx?   1 
L. nËvmgƒjK wefvRb ejGZ Kx ˆevSvq?  2 
M. DwÍÏwLZ avcwUi mwPò eYÆbv `vI|  3 
N. DwÍÏwLZ cÉwKÌqvwU mwVKfvGe bv NUGj RxeG`Gn Kx aiGbi 

mgmÅv nGZ cvGi@weGkÏlY KGiv|  4 
4 bs cÉGk²i Dîi 

K  AwÝGRGbi AbycwÕ©wZGZ msNwUZ k¼mb nGjv AevZ k¼mb|  

L  wgGqvwmm wefvRb cÉwKÌqvq ‰KwU cÉK‡Z ˆKvl weGkl cÉwKÌqvi 
gvaÅGg wefÚ nGq PviwU AcZÅ ˆKvGl cwiYZ nq| ‰ cÉwKÌqvq 
wbDwKÐqvm ỳevi ‰es ˆKÌvGgvGRvg ‰Kevi wefÚ nq| dGj AcZÅ 
ˆKvGl ˆKÌvGgvGRvg  msLÅv gvZ‡GKvGli ˆKvGgvGRvg msLÅvi AGaÆK 
nGq hvq| ‰ wefvRGb ˆKÌvGgvGRvg msLÅv AGaÆK nËvm cvq| ZvB 
wgGqvwmm ˆKvl wefvRbGK nËvmgƒjK wefvRb ejv nq|  

M  DwÍÏwLZ avcwU nGjv gvBGUvwmm ˆKvl wefvRGbi AÅvbvGdR avc| 
‰ avGc cÉwZwU ˆKÌvGgvGRvGgi ˆmG´ŸÈvwgqvi ỳfvGM wefÚ nGq hvq| dGj 



†Kvl wefvRb 3 

ˆKÌvgvwUW ỳ’wU Avjv`v nGq cGo| ‰ AeÕ©vq cÉwZwU ˆKÌvgvwUWGK 
AcZÅ ˆKÌvGgvGRvg eGj| ‰GZ ‰KwU KGi ˆmG´ŸÈvwgqvi ^vGK| AcZÅ 
ˆKÌvGgvGRvgàwji gGaÅ weKlÆY kwÚ e†w«¬ cvq dGj ‰iv welyexq Açj 
ˆ^GK ciÕ·i wecixZ ˆgi‚i w`GK AMÉmi nGZ ^vGK| AcZÅ 
ˆKÌvGgvGmvGgi ˆgi‚ AwfgyLx PjGb ˆmG´ŸÈvwgqvi AMÉMvgx ^vGK ‰es 
evü«¼q AbyMvgx ^vGK| ˆmG´ŸÈvwgqvGii AeÕ©vb Abyhvqx ˆKÌvGgvGRvgàwj 
V, L, J ev I ‰i gGZv AvKvi aviY KGi| ‰G`iGK h^vKÌGg 
ˆgUvGmw´ŸÈK, mveGgUvGmw´ŸÈK, AÅvGKÌvGmw´ŸÈK ev ˆUGjvGmw´ŸÈK eGj|  

 

 
 wPò: AÅvbvGdR 
N  DóxcGKi cÉwKÌqvwU nGjv gvBGUvwmm cÉwKÌqv| RxGei RbÅ ‰ 
cÉwKÌqvwU weGkl ài‚Z½ enb KGi| cÉwKÌqvwU mwVKfvGe bv NUGj 

RxeG`Gn bvbv mgmÅv ˆ`Lv ˆ`q| wbGP ‰ mgmÅvàGjv ZzGj aiv nGjv 
i. eüGKvlx RxGe RvBGMvU bvgK ‰KwU gvò ˆKvGli gvBGUvwmm 

wefvRGbi gvaÅGg eüGKvlx RxeG`n MwVZ nq ‰es ‰G`i 
Š`wnK e†w«¬ NGU|  myZivs, DGÍÏwLZ  cÉwKÌqvwU mwVKfvGe bv 
NUGj RxGei ˆ`n MVb I Š`wnK e†w«¬ eÅvnZ nGe| 

ii. gvBGUvwmGmi gvaÅGg eüGKvlx RxGei Rbbvã ŠZwi nGq 
^vGK| ZvB cÉwKÌqvwU A Æ̂vr gvBGUvwmm mwVKfvGe bv NUGj 
RxGei Rbbvã wVKfvGe ŠZwi nGe bv dGj eske†w«¬ eÅvnZ 
nGe| 

iii. gvBGUvwmm cÉwKÌqvq ˆKvl wefvRGbi KviGY cÉwZwU ˆKvGli 
wbDwKÑqvm I mvBGUvµÏvRGgi fvimvgÅ iÞv cvq| ZvB ‰ 
wefvRb mwVKfvGe bv NUGj ‰ fvimvgÅ webÓ¡ nGZ cvGi|  

iv. gvBGUvwmGmi KviGYB RxeG`Gni me ˆKvGl ˆKÌvGgvGmvGgi 
msLÅv mgvb ^vGK| myZivs cÉwKÌqvwU mwVKfvGe bv NUGj 
ˆKvGl ˆKÌvGgvGmvGgi ‰ mgZv webÓ¡ nGe|  

v. gvBGUvwmm cÉwKÌqvwU Õ¼vfvweKfvGe bv NUGj ˆKvGli wbw`ÆÓ¡ 
AvKvi, AvK‡wZ I AvqZGbi weN³ m†wÓ¡ nGe 

cÉk²5  Rxeweævb wkÞK 10g ˆkÉwYGZ ˆKvl wefvRb mÁ·GKÆ 
AvGjvPbv KGib| wZwb cÉ^Gg nËvmgƒjK wefvRb mÁ·GKÆ AvGjvPbv 
KGib ‰es cGi wkÞv^xÆG`i mgxKiwYK wefvRGbi wewf®² avc 
mÁ·GKÆ eywSGq eGjb|  

 wkLbdj-4 I 5  [gvaÅwgK I DœP gvaÅwgK wkÞv ˆevWÆ, hGkvi] 

K. jvBGMR ‰bRvBg Kx? 1  
L. bZzb RvGZi Pseudononas eÅvKGUwiqvGK UÇv´ÖGRwbK Rxe 

ejv nq ˆKb? 2 
M. wkÞGKi AvGjvwPZ w«¼Zxq ˆKvl wefvRGbi 3bs chÆvqwU 

eÅvLÅv KGiv| 3 
N. DóxcGK AvGjvwPZ ỳB aiGbi ˆKvl wefvRGbi ài‚Z½ 

weGkÏlY KGiv| 4 

5 bs cÉGk²i Dîi 

K  ˆQ`bK‡Z DNA mshyÚ KiGZ eÅen†Z ‰bRvBgB nGjv jvBGMR 
‰bRvBg ev DNA jvBGMR| A 

L  wRb cÉGKŒkj cÉhywÚi mvnvGhÅ DNA Õ©vbv¯¦i «¼viv m†Ó¡ bZzb 
ŠewkÓ¡Å mÁ·®² RxeB nGjv UÇv´ÖGRwbK Rxe| wRb cÉhywÚi gvaÅGg 
‰K bZzb RvGZi Pseudomona AvweÓ•‡Z nGqGQ| ‰B bZzb RvGZi 
Pseudomonas eÅvKGUwiqv cwiGeGki ˆZj I nvBGWÈvKveÆbGK `Ë‚Z 
bÓ¡ KGi cwiGekGK `ƒlY gyÚ KiGZ mÞg| ZvB ‰GK UÇv´ÖGRwbK 
Rxe ejv nq| A 

M  DóxcGK ewYÆZ w«¼Zxq wefvRb «¼viv gvBGUvwmm ˆKvl 
wefvRbGK wbG`Æk Kiv nGqGQ| ‰ ˆKvl wefvRGbi 3bs chÆvqwU 
nGjv ˆgUvGdR| gvBGUvwmm ˆKvl wefvRGbi ˆgUvGdR avGc 
ˆKÌvGgvGmvgàGjv welyexq AçGj AeÕ©vb KGi| wPòmn ˆgUvGdR 

avGci eYÆbv wbÁ²i…c 

 

 
ˆgUvGdR chÆvGq ˆKÌvGgvGmvgàGjv wÕ·´£j hG¯¨i welyexq AçGj 
AeÕ©vb KGi| cÉwZwU ˆKÌvGgvGmvGgi ˆmG´ŸÈvwgqvi welyexq AçGj 
‰es evü `ywU ˆgi‚gyLx nGq AeÕ©vb KGi| ‰GÞGò ˆKÌvGgvGmvgàGjv 
meÆvwaK ˆgvUv I LvGUv nq| ‰LvGb wbDwKÑqvi ˆggGeËb ‰es 
wbDwKÑIjvGmi mÁ·ƒYÆ wejywµ¦ NGU| cÉwZwU ˆKÌvGgvGmvGgi ˆKÌvgvwUW 
`ywUi AvKlÆY KGg hvq ‰es weKlÆY ÷i‚ nq| ‰ chÆvGqi 
ˆKÌvGgvGmvGgi ˆmG´ŸÈvwgqvGii wefvRb ÷i‚ nq|  A 

N  DóxcGK AvGjvwPZ ỳB aiGbi ˆKvl wefvRb nGjv I wgGqvwmm 
I gvBGUvwmm ˆKvl wefvRb| RxeG`Gn ‰ ˆKvl wefvRb cÉwKÌqv 
`ywUi ài‚Z½ Acwimxg| 
gvBGUvwmm ‰i gvaÅGg cÉwZwU ˆKvGli wbDwKÑqvm I mvBGUvµÏvRGgi 
gaÅKvi AvqZb I cwigvYMZ fvimvgÅ iwÞZ nq| ‰i dGj 
eüGKvlx RxGei Š`wnK e†w«¬ NGU| mvaviYZ me eüGKvlx RxeB 
RvBGMvU bvgK ‰KwU ˆKvl ˆ^GK Rxeb ÷i‚ KGi ‰es ‰ ˆKvlB 
evi evi gvBGUvwmm cÉwKÌqvq wefvwRZ nGq AmsLÅ AcZÅ ˆKvl 
m†wÓ¡i gvaÅGg cwicƒYÆ RxGe cwiYZ nq| ‰ cÉwKÌqvq m†Ó¡ AcZÅ 
ˆKvGl ˆKÌvGgvGmvGgi msLÅv I àYvàY gvZ‡GKvGli gGZv nIqvq 
RxeG`Gni e†w«¬I myk†›LjfvGe nGq ^vGK| ZvQvov m†Ó¡ ˆKvGli 
AvKvi, AvK‡wZ I AvqZb mylg ^vKvq RxGei gGaÅ fvimvgÅ ‰es 
àYMZ ŠewkGÓ¡Åi wÕ©wZkxjZv iwÞZ nq| ZvQvov Rbb ˆKvGli 
msLÅv e†w«¬GZI ‰ ˆKvl wefvRb ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
ÞZÕ©vGb bZzb ˆKvl m†wÓ¡ Kivq ‰ wefvRb AcwinvhÆ| ˆhme 
RxeGKvGli AvqyÓ•vj wbw Æ̀Ó¡, ˆmme ˆKvl webÓ¡ nGj ‰ wefvRb 
cÉwKÌqvi gvaÅGg ‰G`i cƒiY NGU| ZvB ‰ AvGjvPbv ˆ^GK cÉZxqgvb 
nq ˆh, DóxcGK ewYÆZ ˆKvl wefvRb Z^v gvBGUvwmm ˆKvl 
wefvRGbi àiZ½ AcwiGgq| 
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DóxcGKi cÉwKÌqvwU ˆKvl wefvRGbi wgGqvwmm cÉwKÌqv| RxeRMGZi 
RbÅ cÉwKÌqvwU LyeB ài‚Z½cƒYÆ| ˆhŒb RbbÞg RxGe wgGqvwmGmi dGj 
RbbGKvl ŠZwi nq| RbbGKvGli wgjGbi gvaÅGg ˆhŒb Rbb mÁ·®² 
nq ‰es ‰iv eske†w«¬ NUvq| wgGqvwmm bv NUGj ‰ mKj RxGei 
eske†w«¬ AmÁ¿e| Avevi wgGqvwmGmi KviGYB cÉGZÅKwU RxGe 
ˆKÌvGgvGmvg msLÅv wbw Æ̀Ó¡ ^vGK ‰es eskvbyKÌGg Zv m ¦̄vb-m ¦̄wZGZI 
AcwiewZÆZ ^vGK| wgGqvwmGmi gvaÅGg KÌwmsIfvGii KviGY 
ˆKÌvGgvGmvGg wRGbi wewbgq NGU| ‰i dGj Rxe cÉRvwZGZ ŠewPòÅZv 
ˆ`Lv hvq| myZivs wgGqvwmm bv NUGj ˆhGnZz ˆhŒb RbbÞg RxGe 
ˆhŒb Rbb NUZ bv ev ZvG`i eske†w«¬ NUZ bv, ˆmGnZz cÉK‡wZ ˆ^GK 
‰mKj Rxe wejyµ¦ nGq ˆhZ| A 
Avevi wgGqvwmm bv NUGj cÉwZ eskaGi ˆKÌvGgvGmvg msLÅv w«¼àY nvGi 
e†w«¬ ˆcGZ ^vKZ| ‰GZ RxeRMGZ ‰KwU Avgƒj cwieZÆb NUGZ 
cviZ hv RxeRMGZi RbÅ ügwKÕ¼i…c| cÉK‡wZGZ ˆh wewPò iKGgi 
Rxe iGqGQ Zv wgGqvwmGmiB Ae`vb|  A 

cÉk²6  wbGPi wPòwU jÞ KGiv ‰es cÉk²àGjvi Dîi `vI: 

 
 
 

wkLbdj-5 [D`qb gvaÅwgK we`Åvjq, ewikvj] 
K. KÅvwiIKvBGbwmm Kx? 1 
L. gvBGUvwmm ˆKvl wefvRbGK mgxKiwYK wefvRb ejv nq 

ˆKb? 2 
M. DóxcGK cÉ`wkÆZ ˆKvl wefvRb cÉwKÌqv I gvBGUvwmm ˆKvl 

wefvRb cÉwKÌqvi gGaÅ cv^ÆKÅ ˆ`LvI|   3 
N. DóxcGK DwÍÏwLZ wefvRb cÉwKÌqvwU mÁ·®² bv nGj 

RxeRMGZ Kx aiGbi cÉfve coZ? weGkÏlY KGiv|  4 
6 bs cÉGk²i Dîi 

K  ˆKvl wefvRGb wbDwKÑqvGmi wefvRbB nGjv KÅvwiIKvBGbwmm| 

L  gvBGUvwmm ˆKvl wefvRb cÉwKÌqvq gvZ‡GKvl ‰es AcZÅ ˆKvl 
DfGqi ˆKÌvGgvGRvg msLÅv mgvb ^vGK| gvZ‡GKvGli ˆKÌvGgvGRvGgi 
PvwiwòK ŠewkÓ¡Å AcwiewZÆZ i…Gc AcZÅ ˆKvGli ˆKÌvGgvGRvGg 
Õ©vbv¯¦wiZ nq| ‰Qvov AcZÅ ˆKvGli wbDwKÑqvGmi AvKvi I 
cÉK‡wZ gvZ‡GKvGli Abyi…c nGq ^vGK| ‰me KviGY gvBGUvwmm ˆKvl 
wefvRbGK mgxKiwYK wefvRb ejv nq| A 

M  DóxcGK DwÍÏwLZ ˆKvl wefvRb cÉwKÌqvwU nGjv AÅvgvBGUvwmm 
ˆKvl wefvRb| AÅvgvBGUvwmm ˆKvl wefvRb cÉwKÌqv I gvBGUvwmm 
ˆKvl wefvRb cÉwKÌqvi gGaÅ ˆek wKQy cv^ÆKÅ iGqGQ| wbGP ‰G`i 

gGaÅKvi cv^ÆKÅ ˆ`LvGbv nGjv  A 
AÅvgvBGUvwmm ˆKvl wefvRb gvBGUvwmm ˆKvl wefvRb 

i. ˆKvl wefvRGbi gGaÅ ‰wU 
‰KwU mij cÉwKÌqv| 

i. ‰wU ‰KwU avivevwnK RwUj 
cÉwKÌqv| 

ii. ‰ cÉwKÌqvq gvZ‡GKvlwU 
cÉZÅÞfvGe `y’wU AcZÅ 
ˆKvGl wefÚ nq; A^Ævr 
‰GZ ˆKvb Õ¦i cwijwÞZ 
nq bv| 

ii. ‰ cÉwKÌqvq gvZ‡GKvlwU 
cGivÞfvGe ỳ’wU  ˆKvGl 
wefÚ nq; A^Ævr ‰GZ 
ˆcÉvGdR, ˆgUvGdR, 
AÅvbvGdR I ˆUGjvGdR 
bvgK Õ¦imgƒn ˆ`Lv hvq| 

AÅvgvBGUvwmm ˆKvl wefvRb gvBGUvwmm ˆKvl wefvRb 

iii. ˆcÉvKÅvwiIwUK ev 
Avw`GKvlx  RxGe ‰ 
aiGbi  wefvRb NGU| 
h^v - eÅvKGUwiqv, BÕ¡ 
BZÅvw`| 

iii. BDKÅvwiIwUK RxGei 
ˆ`nGKvGl ‰ wefvRb NGU 

^vGK| ˆhgbcÉK‡ZGKvlx 
Dw«¿̀  I cÉvYx| 

N  DóxcGKi wefvRb cÉwKÌqvwU nGjv AÅvgvBGUvwmm| RxeRMGZ 
AÅvgvBGUvwmm cÉwKÌqvwU hG^Ó¡ ài‚Z½ enb KGi| AÅvgvBGUvwmm 
ˆKvl wefvRGbi gvaÅGg ‰KGKvlx ˆcÉvKÅvwiIwUK RxGei eske†w«¬ 

NGU ^vGK| ˆhgb eÅvKGUwiqv, bxjvf meyR Škevj, BÕ¡ BZÅvw`| 
hw` ‰ ˆKvl wefvRb cÉwKÌqvq H mKj RxGei eske†w«¬ e†w«¬ bv 
NUZ, ZGe H mKj Rxe c†w^ex ˆ^GK wejyµ¦ nGq ˆhZ| dGj 
evÕ§ZG¯¨i Lv`Åk†›Lj wewN³Z nGZv| ‰ mKj ˆcÉvKÅvwiIwUK Rxe 
Z^v AYyRxe evÕ§ZG¯̈ weGqvRK wnGmGe KvR KGi| ‰iv RxGei 
g†ZG`nGK ˆgŒwjK Dcv`vGb weGqvwRZ KGi hv Dw«¿` gvwU ˆ^GK 
mnGR MÉnY KGi Lv`Å cÉÕ§Z KGi ‰es evÕ§Z¯G̈K mwKÌq ivGL| CÕ¡ 
bvgK QòvK ˆeKvwi wkGÍ̧ eÅen†Z nq| ‰Qvov KGqK cÉKvi 
eÅvKGUwiqv ˆ^GK ài‚Z½cyYÆ AÅvw´ŸevGqvwUK bvgK Rxeb iÞvKvix 
Ilya ŠZwi Kiv nq| KvGRB wefvRb cÉwKÌqvwU mÁ·®² bv nGj nqGZv 
Rxeb iÞvKvix AGbK IlyaB cÉÕ§Z mÁ¿e nGZv bv| myZivs, ˆevSv 
hvq ˆh, DwÍÏwLZ ˆKvl wefvRb cÉwKÌqvwU mÁ·®² bv nGj RxeRMGZ 
eÅvcK ˆbwZevPK cÉfve coGZv| 
cÉk²7  

 

 
wkLbdj-2 

K. ˆKvl wefvRb KZfvGe nGq ^vGK? 1 
L. RxeG`Gni ÞZÕ©vb cƒiY KiGZ gvBGUvwmm AcwinvhÆ ˆKb? 2 
M. wPGòi ˆKvl wefvRb cÉwKÌqvwU eYÆbv KGiv|  3 
N. Rxe RMGZ DcwiDÚ ˆKvl wefvRb cÉwKÌqvi ài‚Z½ gƒjÅvqb 

KGiv|  4 
7 bs cÉGk²i Dîi 

K  AÅvgvBGUvwmm, gvBGUvwmm I wgGqvwmm ‰ wZbfvGe ˆKvl 
wefvRb nGq ^vGK|  

L  gvBGUvwmm ˆKvl wefvRGb m†Ó¡ AcZÅGKvGl gvZ‡GKvGli àYvàY 
eRvq ^vGK eGj gvBGUvwmm wefvRGb ‰KB ˆKvl evi evi wefvwRZ 
nGq RxGe e†w«¬ NGU| ˆKvbÕ©vGb ÞZ ŠZwi nGj DÚ Õ©vGbi 
ˆKvlàGjv ÞwZMÉÕ¦ nq| ÞwZ bv nIqv Õ¼vfvweK ˆKvlàGjv 
gvBGUvwmm ˆKvl wefvRGbi «¼viv myk†›LjfvGe wefvwRZ nGq 
RxeG`Gni ÞZ cƒiY nq| ZvB, ÞZ cƒiY KiGZ gvBGUvwmm 
AcwinvhÆ|  

M  DóxcGK ˆKvl wefvRb cÉwKÌqvwU AÅvgvBGUvwmm ˆKvl wefvRb 
cÉwKÌqv|  
AÅvgvBGUvwmm ˆKvl wefvRb cÉwKÌqvq wbDwKÑqvmwU cÉZÅÞfvGe 
mivmwi `ywU AsGk fvM nq| wefvRGbi ÷i‚GZ wbDwKÑqvmwU axGi 
axGi jÁ¼v nGZ ^vGK ‰es cGi `yBcÉv ¦̄ ˆgvUv I gvGSi Ask mi‚ 
nGZ ^vGK| gvGSi mi‚ AskwU KÌgk mi‚ nGq ciÕ·i ˆ^GK wewœQ®² 
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nGq hvq ‰es `ywU AcZÅ wbDwKÑqvGmi m†wÓ¡ KGi| ‰B mgGqB 
ˆKvlcÉvPxiwUi gaÅfvM wfZGii w`GK cÉGek KGi mvBGUvµÏvRgGKI 
`yB fvGM fvM KGi ˆdGj ‰es `ywU AcZÅ ˆKvGli m†wÓ¡ KGi|  
eÅvKGUwiqv, bxjvf meyR Škevj, BÕ¡ cÉf‡wZ RxeGKvGl ‰ aiGbi 
ˆKvl wefvRb NGU|  

N  DóxcGK DwÍÏwLZ AÅvgvBGUvwmm ˆKvl wefvRGbi ài‚Z½ AGbK|  
AÅvgvBGUvwmm ˆKvl wefvRGbi gvaÅGg ‰KGKvlx ˆcÉvKÅvwiIwUK 
RxGei eske†w«¬ NGU ^vGK, ˆhgb-eÅvKGUwiqv, BÕ¡ BZÅvw`| hw` ‰ 
ˆKvl wefvRbwU bv NUGZv ZvnGj mKj ˆcÉvKÅvwiIwUK Rxe c†w^ex 
ˆ^GK wejyµ¦ nGq ˆhGZv| dGj evÕ§ZG¯̈i Lv`Åk†›Lj wewN³Z nGZv| ‰ 
mKj ˆcÉvKÅvwiIwUK Rxe Z^v AYyRxe evÕ§ZG¯¨ weGqvRK wnGmGe 
KvR KGi| ‰iv RxGei g†ZG`nGK Lv`Å DcGhvMx ˆgŒwjK Dcv`vGb 
weGqvwRZ KGi, hv Dw«¿` gvwU ˆ^GK mnGR MÉnY KGi Lv`Å cÉÕ§Z 
KGi ‰es evÕ§Z¯G̈K mwKÌq ivGL| BÕ¡ bvgK QòvK ˆeKvwi wkGÍ¸ 
eÅen†Z nq| ‰QvovI KGqK cÉKvi eÅvKGUwiqv ˆ^GK ài‚Z½cƒYÆ 
Avw´ŸevGqvwUK bvgK Rxeb iÞvKvix Jla cÉÕ§Z mÁ¿e nGZv bv| 
myZivs AÅvgvBGUvwmm ˆKvl wefvRb mÁ·®² bv nGj RxeRMGZ 
eÅvcK ˆbwZevPK cÉfve coGZv|  

DcGivÚ AvGjvPbvq Õ·Ó¡ ˆh evÕ§ZG¯̈i weGqvRGKi (AYyRxe) ˆKvl 
wefvRb AÅvgvBGUvwmm cÉwKÌqvq NGU| ZvB ‰K^v wbw«¼Æavq ejv hvq 
RxeRMGZ AÅvgvBGUvwmm cÉwKÌqvi ài‚Z½ Acwimxg| 

cÉk²8   

 
 
 
 
 wkLbdj-4 

K. B´ŸviGdR chÆvq Kx? 1 
L. gvBGUvwmm wefvRb KxfvGe cÉRbGb mvnvhÅ KGi? 2 
M. cÉ`wkÆZ wPò A -‰i 4^Æ avcwUi eYÆbv `vI| 3 
N. DÚ wefvRbwUi ài‚Z½ weGkÏlY KGiv| 4 

8 bs cÉGk²i Dîi 

K  gvBGUvwmm wefvRGbi ÷i‚GZ wbDwKÑqvGm wKQy cÉÕ§wZgƒjK KvR 
nq| ‰ AeÕ©vB B´ŸviGdR chÆvq|  
L  gvBGUvwmm wefvRGbi dGj Rbb ˆKvGli msLÅve†w«¬ NGU| 
‰Qvov ‰KGKvlx Rxe gvBGUvwmm cÉwKÌqvq eske†w«¬ KGi ‰es 
gvBGUvwmGmi dGjB AãR cÉRbb mvwaZ nq| 
M  cÉ`wkÆZ wPò A nGjv gvBGUvwmm ˆKvl wefvRb cÉwKÌqv hv cÉvYxi 
ˆ`nGKvGl ‰es Dw«¿G`i eaÆbkxj AsGki fvRK wUmyÅGZ NGU| ‰ 
cÉwKÌqvi PZz^Æ avcwU nGjv AÅvbvGdR| wbGP ‰i eYÆbv ˆ`Iqv 
nGjv@ 
AÅvbvGdR avGci ÷i‚GZ cÉwZwU ˆKÌvGgvGRvGgi ˆmG´ŸÈvwgqvi `yfvGM 
wefÚ nGq hvq, dGj ˆKÌvgvwUW `ywU Avjv`v nGq cGo| ‰ AeÕ©vq 
cÉwZwU ˆKÌvgvwUWGK AcZÅ ˆKÌvGgvGRvg eGj ‰es ‰GZ ‰KwU KGi 
ˆmG´ŸÈvwgqvi ^vGK| AcZÅ ˆKÌvGgvGRvgàGjvi gGaÅ weKlÆY kwÚ 
e†w«¬ cvq, dGj ‰iv welyexq Açj ˆ^GK ciÕ·i wecixZ ˆgi‚i 
w`GK mGi ˆhGZ ^vGK| A^Ævr ˆKÌvGgvGRvgàGjvi AGaÆK ‰K ˆgi‚i 
w`GK ‰es evwK AGaÆK AbÅ ˆgi‚i w`GK AMÉmi nGZ ^vGK| AcZÅ 
ˆKÌvGgvGRvGgi ˆgi‚ AwfgyLx PjGb ˆmG´ŸÈvwgqvi AMÉMvgx ^vGK ‰es 

evü«¼q AbyMvgx nq| ˆmG´ŸÊvwgqvGii AeÕ©vb Abyhvqx 
ˆKÌvGgvGRvgàwj V, L, J ev I ‰i gGZv AvKvi aviY KGi| 
‰G`iGK h^vKÌGg ˆgUvGmw´ŸÈK, mveGgUvGmw´ŸÈK, AÅvGKÌvGmw´ŸÈK ev 
ˆUGjvGmw´ŸÈK eGj| AÅvbvGdR chÆvGqi ˆkGli w`GK AcZÅ 
ˆKÌvGgvGRvgàGjv wÕ·´£jhG¯̈i ˆgi‚cÉvG¯¦ AeÕ©vb ˆbq ‰es 
ˆKÌvGgvGRvGgi Š`NÆÅ e†w«¬ ˆcGZ ^vGK| 

N  DÚ wefvRbwU A Æ̂vr ‘gvBGUvwmm ˆKvl wefvRb cÉwKÌqv’ 
RxeG`Gn ài‚Z½cƒYÆ f…wgKv cvjb KGi| gvBGUvwmm cÉwKÌqvi ài‚Z½ 
mÁ·GKÆ AvGjvPbv Kiv nGjv@ 
gvBGUvwmm cÉwKÌqvq ˆKvl wefvRGbi KviGY cÉwZwU ˆKvGli 
wbDwKÑqvm I mvBGUvµÏvRGgi gaÅKvi AvqZb I cwigvYMZ 
fvimvgÅ iwÞZ nq| ‰i dGj eüGKvlx RxGei Š`wnK e†w«¬ NGU| 
me eüGKvlx RxeB RvBGMvU bvgK ‰KwU ˆKvl ˆ^GK Rxeb ÷i‚ 
KGi| ‰B ‰KwU ˆKvlB evi evi gvBGUvwmm wefvRGbi dGj 
AmsLÅ ˆKvl m†wÓ¡i gvaÅGg cƒYÆ RxGe cwiYZ nq| gvBGUvwmGm m†Ó¡ 
AcZÅ ˆKvGl ˆKÌvGgvGRvGgi msLÅv I àYvàY ‰KB iKg ^vKvq 
RxGei ˆ`Gni e†w«¬ myk†›LjfvGe nGZ cvGi| ˆKvGli Õ¼vfvweK 
AvKvi, AvK‡wZ I AvqZb eRvq ivLGZ gvBGUvwmm cÉGqvRb| 
‰KGKvlx Rxe gvBGUvwmm cÉwKÌqvq eske†w«¬ KGi, gvBGUvwmGmi 
dGj AãR cÉRbb mvwaZ nq ‰es Rbb ˆKvGli msLÅve†w«¬GZ 
gvBGUvwmm ài‚Z½cƒYÆ f„wgKv cvjb KGi| ÞZÕ©vGb bZzb ˆKvl 
m†wÓ¡i gvaÅGg RxeG`Gni ÞZÕ©vb cƒiY KiGZ gvBGUvwmm 
AcwinvhÆ| wKQy wKQy RxeGKvl AvGQ hvG`i AvqyÓ•vj wbw Æ̀Ó¡| ‰me 
ˆKvl webÓ¡ nGj gvBGUvwmGmi gvaÅGg ‰G`i cƒiY NGU| 
gvBGUvwmGmi dGj ‰KB aiGbi ˆKvGli Drcwî nIqvq RxeRMGZi 
àYMZ ŠewkGÓ¡Åi wÕ©wZkxjZv eRvq ^vGK| ZGe Awbqw¯̈Z 
gvBGUvwmm wUDgvi ‰gbwK KÅv´ÖviI m†wÓ¡ KiGZ cvGi|   

cÉk²9   

 
 
 
 
 
 
 
 

wkLbdj-4 I 5 

K. ˆKvl wefvRb Kx? 1 
L. RxGei RbÅ ˆKvl wefvRb cÉGqvRb ˆKb? 2 
M. X I Y ‰i gGaÅ ˆh Awgj iGqGQ Zv eÅvLÅv KGiv| 3 
N. DóxcGKi X I Y wPò ỳwU ˆh ˆKvl wefvRbGK wbG`Æk KGi 

Zvi ài‚Z½ weGkÏlY KGiv| 4 

9 bs cÉGk²i Dîi 

K  ˆh cÉwKÌqvq RxGei e†w«¬ I RbGbi DGóGkÅ ˆKvGli msLÅv e†w«¬ 
NGU ZvB ˆKvl wefvRb| 

L  RxGei msLÅve†w«¬, eske†w«¬, Š`wnK weKvk I e†w«¬ ‰gbwK 
ˆhŒb RbGb MÅvGgU m†wÓ¡i RbÅ ˆKvl wefvRb AvekÅK| ˆhgb- 
AcÉK‡Z ‰KGKvlx Rxe AÅvgvBGUvwmm cÉwKÌqvq ZvG`i msLÅve†w«¬ 
KGi ^vGK| ˆhgb- eÅvKGUwiqv| ‰KGKvlx cÉK‡Z Rxe gvBGUvwmm 

wPò- X wPò-Y 

2n 

2n 

2n 

wPò-A 
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cÉwKÌqvq ZvG`i eske†w«¬ KGi ^vGK| eüGKvlx RxGei e†w«¬ I 
weKvk gvBGUvwmm ˆKvl wefvRGbi KviGY NGU ^vGK| DwÍÏwLZ 
KviGY RxGei RbÅ ˆKvl wefvRb cÉGqvRb| 

M  DóxcGKi wPò X nGjv ˆgUvGdR ‰es wPò-Y nGjv ˆUGjvGdR 
chÆvq| hw`I wPò `ywU gvBGUvwmm ˆKvl wefvRGbi A¯¦f„ÆÚ ZeyI 
‰G`i gGaÅ wKQy Awgj iGqGQ| ˆhgb@ 
1. wPò-X A Æ̂vr ˆgUvGdGR ˆKÌvGgvGmvgàGjv meÆvwaK ˆgvUv I 

LvGUv ˆ`Lvq| wK §̄ wPò-Y A^Ævr ˆUGjvGdR chÆvGq 
ˆKÌvGgvGmvgàGjv mi‚ I jÁ¼v nGZ ÷i‚ KGi| 

2. wPò-X ‰ ˆKÌvGgvGmvgàGjv wÕ·´£j hG¯¨i welyexq AçGj 
AeÕ©vb KGi, wK §̄ wPò-Y-‰ ˆKÌvGgvGmvgàGjv wbDwKÑqvGm 
RovRwo KGi AeÕ©vb KGi| 

3. wPò-X ‰ wÕ·´£j hG¯̈i MVb myÕ·Ó¡ ^vGK hv wPò- Y ‰ 
mÁ·ƒYÆ A`†kÅ nGq hvq| 

4. wPò-X ‰ wbDwKÑIjvm bv ^vKGjI wPò Y-‰ wbDwKÑIjvm 
DcwÕ©Z| 

N  DóxcGKi X I Y wPò ỳwU h^vKÌGg ˆgUvGdR I ˆUGjvGdR 
chÆvGqi| hv gvBGUvwmm ˆKvl wefvRGb ˆ`Lv hvq| wbGP gvBGUvwmm 

ˆKvl wefvRGbi ài‚Z½ AvGjvPbv Kiv nGjv 

i. Š`wnK e†w«¬: gvBGUvwmm wefvRGbi gvaÅGg RxGei Š`wnK 
e†w«¬ NGU| 

ii. eske†w«¬: ‰KGKvlx myGKw±`ÊK RxGei eske†w«¬ Z^v msLÅv 
e†w«¬ ‰ cÉwKÌqvq NGU ^vGK| 

iii. ˆKÌvGgvGmvGgi mgZv iÞv: ‰ wefvRGbi gvaÅGgB eüGKvlx 
RxGei ˆ`nGKvGl ˆKÌvGgvGmvGgi mgZv iÞv cvq| 

iv. ÞZcƒiY: ‰ ˆKvl wefvRGbi gvaÅGg bZzb ˆKvl m†wÓ¡ nGq 
eüGKvlx RxGei wewf®² cÉKvi ÞZcƒiY nGq ^vGK| 

v. cÉRvwZi avivevwnKZv iÞv: AcZÅ ˆKvGl ˆKÌvGgvGmvGgi msLÅv 
I wRGbi ŠewkÓ¡Å gvZ‡GKvGli Abyi…c nIqvq cÉRvwZi 
avivevwnKZv eRvq ^vGK| 

vi. Rbbvã m†wÓ¡: gvBGUvwmm wefvRGbi gvaÅGg eüGKvlx RxGei 
Rbbvã m†wÓ¡ nq| 

vii. àYMZ ŠewkGÓ¡Åi wÕ©wZkxjZv iÞv: ‰ cÉKvi wefvRGbi dGj 
RxeRMGZi MyYMZ ŠewkGÓ¡Åi wÕ©wZkxjZv eRvq ^vGK| 

cÉk²10  
 
 
 

 
 
 
 
 

  wkLbdj-4 I 7 
K. Spindle apparatus Kx? 1 
L. Dw«¿` RMGZi ˆKv^vq wgGqvwmm ˆKvl wefvRb NGU? 2 
M. wPò P ‰i ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. RxeRMGZi RbÅ ˆKvl wefvRGbi Q cÉwKÌqvwUi ZvrchÆ 

weGkÏlY KGiv| 4 

10 bs cÉGk²i Dîi 

K  gvBGUvwmm ˆKvl wefvRGbi ˆcÉv-ˆgUvGdR chÆvGq KZKàGjv 
Z¯§gq ˆcÉvwUb mg®¼Gq `yB ˆgi‚ wewkÓ¡ ˆh weGkl MVb ŠZwi nq ˆmB 
MVbB nGjv Spindle apparatus| 

L  wgGqvwmm ˆKvl wefvRb meÆ`vB wWµÏGqW (2n) ˆKvGl NGU 
^vGK| DœPGkÉwYi wWµÏGqW Dw«¿G`i Rbb gvZ‡GKvGl wgGqvwmm NGU| 
‰GÞGò wgGqvwmGmi dGj nÅvµÏGqW RbbGKvl ŠZwi nq| Avevi wbÁ² 
ˆkÉwYi nÅvµÏGqW (n) Dw«¿G`i RvBGMvGU (2n) wgGqvwmm NGU| dGj 
cieZÆxGZ ˆmLvb ˆ^GK nÅvµÏGqW Dw«¿G`i R¯Ã nq| 

M  DóxcGKi P wPòwU nGjv ˆKvl wefvRGbi AÅvbvGdR chÆvq| ‰ 
chÆvGq- 
1. ˆKÌvGgvGRvGgi ˆmG´ŸÈvwgqvi `yfvGM wefÚ nGq hvq, dGj 

ˆKÌvgvwUW `ywU Avjv`v nGq cGo| 
2. Avjv`v ˆKÌvgvwUW `ywU wÕ·´£j hG¯¨i `yB wecixZ ˆgi‚i w`GK 

AMÉmi nq| AvKlÆY Z¯§àGjvi msGKvPGbi dGj ‰G`i 
ˆgi‚gyLx Pjb NGU| 

3. ˆKÌvgvwUW Z^v AcZÅ ˆKÌvGgvGRvGgi ˆgi‚gyLx PjGb ˆmG´ŸÈvwgqvi 
AMÉMvgx ‰es evü«¼q AbyMvgx nq| 

4. AcZÅ ˆKÌvGgvGRvGg ˆmG´ŸÈvwgqvGii wewf®² AeÕ©vGbi RbÅ 
PjGbi mgq ‰G`iGK V, L, J ev I ‰i gGZv ˆ`Lvq| 

5. ‰ chÆvGqi ˆkl w`GK AcZÅ ˆKÌvGgvGRvgàGjv wÕ·´£j hG¯̈i 
ˆgi‚cÉvG¯¦ AeÕ©vb ˆbq ‰es ˆKÌvGgvGRvGgi Š`NÆÅ e†w«¬ ˆcGZ 
^vGK| 

N  DóxcGKi Q wPòwUGZ PviwU AcZÅ ˆKvl m†wÓ¡ nGZ ˆ`Lv 
ˆMGQ| A^Ævr ‰wU ˆKvl wefvRGbi wgGqvwmm cÉwKÌqv| RxeRMGZi 
RbÅ cÉwKÌqvwU LyeB ài‚Z½cƒYÆ| ˆhŒb RbbÞg RxGe wgGqvwmGmi dGj 
RbbGKvl ŠZwi nq| RbbGKvGli wgjGbi gvaÅGg ˆhŒb Rbb mÁ·®² 
nq ‰es ‰iv eske†w«¬ NUvq| wgGqvwmm bv NUGj ‰mKj RxGei 
eske†w«¬ AmÁ¿e| Avevi wgGqvwmGmi KviGYB cÉGZÅKwU RxGe 
ˆKÌvGgvGmvg msLÅv wbw`ÆÓ¡ ^vGK ‰es eskvbyKÌGg Zv m¯¦vb-
m¯¦wZGZI AcwiewZÆZ ^vGK| wgGqvwmGmi gvaÅGg KÌwms IfvGii 
KviGY ˆKÌvGgvGmvGg wRGbi wewbgq NGU| ‰i dGj Rxe cÉRvwZGZ 
ŠewPòÅZv ˆ`Lv hvq| myZivs wgGqvwmm bv NUGj ˆhGnZz ˆhŒb 
RbbÞg RxGe ˆhŒb Rbb NUZ bv ev ZvG`i eske†w«¬ NUZ bv, 
ˆmGnZz cÉK‡wZ ˆ^GK ‰mKj Rxe wejyµ¦ nGq ˆhZ| 

Avevi wgGqvwmm bv NUGj cÉwZ eskaGi ˆKÌvGgvGRvg msLÅv w«¼àY 
nvGi e†w«¬ ˆcGZ ^vKZ| ‰GZ RxeRMGZ ‰KwU Avgƒj cwieZÆb 
NUGZ cviZ hv RxeRMGZi RbÅ ügwK Õ¼i…c| cÉK‡wZGZ ˆh wewPò 
iKGgi Rxe iGqGQ Zv wgGqvwmGmiB Ae`vb| wgGqvwmm bv NUGj 
wewPò iKGgi RxGei R¯Ã nGZv bv ‰es wewf®² cwiGeGk Zviv ˆeuGP 
^vKGZ cviZ bv| 
AZ‰e, ‰K K^vq RxeRMZGK euvwPGq ivLvi RbÅ ˆKvl wefvRGbi 
‰ cÉwKÌqvwUi f„wgKv ZvrchÆcƒYÆ| 

cÉk²11  ˆmwjbv Zvi eviv±`vq ^vKv UGei gvwUGZ gwiGPi exR 
ecb Kij wKQyw`b ci ˆm ˆ`Lj ˆh, ˆQvU ˆQvU Pviv MvQ DGVGQ 
‰es Zv w`b w`b eo nGœQ|  wkLbdj-4 I 8 

K. MÅvGgU Kx? 1 
L. mKj UÇvKkb Z¯§B wÕ·´£j Z¯§ wK¯§ mKj wÕ·´£j Z¯§B 

UÇvKkb Z¯§ bq eÅvLÅv KGiv| 2 

wPò-P wPò-Q 
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M. `†kÅKGÍ̧i Pviv MvQwU eo nIqvi RbÅ ˆh ˆKvl wefvRb 
`vqx Zvi w«¼Zxq I PZz^Æ avGci cwieZÆbmgƒn wPGòi gvaÅGg 
DcÕ©vcb KGiv| 3 

N. DóxcGK DwÍÏwLZ MvQwUi cÉRvwZi ˆKÌvGgvGRvg msLÅv aË‚e 
ivLvi ˆKŒkj eÅvLÅv KGiv| 4 

11 bs cÉGk²i Dîi 

K  Rbb gvZ‡GKvl nGZ Drc®² nÅvµÏGqW ˆKvlB MÅvGgU| 

L  ˆKvl wefvRGbi ˆcÉv-ˆgUvGdR chÆvGq KZKàGjv wÕ·´£j Z¯§i 
mg®¼Gq wÕ·´£j hG¯¨i m†wÓ¡ nq| ˆKvl wefvRGbi ‰ chÆvGq 
ˆKÌvGgvGmvgàGjv ˆmG´ŸÈvwgqvGii gvaÅGg wbw`ÆÓ¡ wKQy wÕ·´£j Z¯§i 
mvG^ hyÚ nq| ‰B Z¯§àGjvGK ZLb ejv nq UÇvKkb Z¯§| myZivs 
UÇvKkb Z¯§ gƒjZ wÕ·´£j Z¯§, wK¯§ ˆhmKj wÕ·´£j Z¯§i mGã 
ˆKÌvGgvGmvg hyÚ nq bv ZvG`i UÇvKkb Z¯§ ejv hvq bv| ‰ KviGYB 
ejv hvq ˆh, mKj UÇvKkb Z¯§B wÕ·´£j Z¯§ wK §̄ mKj wÕ·´£j 
Z¯§B UÇvKkb Z¯§ bq| 
M  `†kÅKGÍ̧i Pviv MvQwUi eo nIqvi RbÅ gvBGUvwmm ˆKvl 
wefvRb `vqx| ‰ ˆKvl wefvRb ‰i w«¼Zxq avc nGjv ˆcÉv-ˆgUvGdR 
‰es PZz^Æ avc nGjv AÅvbvGdR| DÚ avc«¼Gqi cwieZÆbmgƒn wPGòi 
gvaÅGg wbGÁ² DcÕ©vcb Kiv nGjv@ 
 
 
 
 
 
 
 
 
N  DóxcGK DwÍÏwLZ gwiP MvGQi cÉRvwZi ˆKÌvGgvGRvg msLÅv 
wgGqvwmm ˆKvl wefvRb cÉwKÌqvq aË‚e ^vGK| eüGKvlx RxGei Rbb 
gvZ‡GKvGl wgGqvwmm cÉwKÌqv NGU ‰es RbbGKvl A^Ævr cysMÅvGgU I 
ṎxMÅvGgU ŠZwi nq| cysMÅvGgU I ṎxMÅvGgGUi wgjGbi gvaÅGg 
eüGKvlx Rxe ZvG`i Rbb KvR mÁ·®² KGi ^vGK| ‰ mKj RxGei 
Rbb gvZ‡GKvGl wgGqvwmm bv NUGj Rxe ZvG`i Rbb KvR mÁ·®² 
KiGZ cviZ bv| Rxe ŠewPòÅZvi ˆÞGò wgGqvwmm ˆhfvGe f„wgKv 

ivGL Zv nGjv ˆKÌvGgvGRvGg KÌwmsIfvi m†wÓ¡| KÌwmsIfvGii dGj 
wRGbi wewbgq NGU| dGj m†Ó¡ Rxe cÉRvwZGZ ŠewkGÓ¡Åi wf®²Zv 
ˆ`Lv hvq| ‰fvGe wgGqvwmGmi KviGYB Rxe ŠewPòÅZv ŠZwi nGq 
^vGK| Avevi wgGqvwmGmi dGj m†Ó¡ RbbGKvGl ˆKÌvGgvGRvg msLÅv 
Rbb gvZ‡GKvGli Z^v RxGei ˆ`nGKvGli ˆKÌvGgvGRvGgi AGaÆK nq| 
Avevi ˆhŒb RbGbi mgq cysRbbGKvl I Õ¨x RbbGKvGli wgjGbi 
dGj m†Ó¡ RvBGMvGU ˆKÌvGgvGRvg msLÅv w«¼àY nq hv RxGei 
ˆ`nGKvGli ˆKÌvGgvGRvg msLÅvi mgvb| ‰ RvBGMvUB cieZÆxGZ 
wefvwRZ nGq eüGKvlx RxGei R¯Ã ˆ`q|  
ZvB ejv hvq, RxeG`Gni ˆKÌvGgvGRvg msLÅv wbq¯̈Y KGi wgGqvwmm 
ˆKvl wefvRb| 

cÉk²12  wiwb Zvi eviv±`vq ^vKv UGei gvwUGZ gwiGPi exR ecb 

Kij| wKQyw`b ci ˆm ˆ`Lj ˆh, ˆQvU ˆQvU Pviv MvQ DGVGQ ‰es 
Zv w`b w`b eo nGœQ|  wkLbdj-4 I 8  

K. Somatic cell Kx? 1 
L. mKj UÇvKkb Z¯§B wÕ·´£j Z¯§ wK¯§ mKj wÕ·´£j Z¯§B 

UÇvKkb Z¯§ bq eÅvLÅv KGiv| 2 
M. `†kÅKGÍ̧i Pviv MvQwU eo nIqvi RbÅ ˆh ˆKvl wefvRb 

`vqx Zvi w«¼Zxq I PZz^Æ avGci cwieZÆbmgƒn wPGòi gvaÅGg 
DcÕ©vcb KGiv| 3 

N. DóxcGK DwÍÏwLZ MvQwUi cÉRvwZi ˆKÌvGgvGmvg msLÅv aË‚eK 
ivLvi ˆKŒkj eÅvLÅv KGiv| 4 

12 bs cÉGk²i Dîi 

K  eüGKvlx RxGei ˆ`n MVbKvix ˆKvlB nGjv Somatic Cell. 

L  ˆKvl wefvRGbi ˆcÉv-ˆgUvGdR chÆvGq KZKàGjv wÕ·´£j Z¯§i 
mg®¼Gq wÕ·´£j hG¯¨i m†wÓ¡ nq| ˆKvl wefvRGbi ‰ chÆvGq 
ˆKÌvGgvGmvgàGjv ˆmG´ŸÈvwgqvGii gvaÅGg wbw`ÆÓ¡ wKQy wÕ·´£j Z¯§i 
mvG^ hyÚ nq| ‰B Z¯§àGjvGK ZLb ejv nq UÇvKkb Z¯§| myZivs 
UÇvKkb Z¯§ gƒjZ wÕ·´£j Z¯§, wK¯§ ˆhmKj wÕ·´£j Z¯§i mGã 
ˆKÌvGgvGmvg hyÚ nq bv ZvG`i UÇvKkb Z¯§ ejv hvq bv| ‰ KviGYB 
ejv hvq ˆh, mKj UÇvKkb Z¯§B wÕ·´£j Z¯§ wK §̄ mKj wÕ·´£j 
Z¯§B UÇvKkb Z¯§ bq| 
M  `†kÅKGÍ̧i Pviv MvQwUi eo nIqvi RbÅ gvBGUvwmm ˆKvl 
wefvRb `vqx| ‰ ˆKvl wefvRb ‰i w«¼Zxq avc nGjv ˆcÉv-ˆgUvGdR 
‰es PZz^Æ avc nGjv ‰bvGdR| DÚ avc«¼Gqi cwieZÆbmgƒn wPGòi 
gvaÅGg wbGÁ² DcÕ©vcb Kiv nGjv@ 
 
 
 
 
 
 
 
 
N  DóxcGK DGÍÏwLZ gwiP MvGQi cÉRvwZi ˆKÌvGgvGmvg msLÅv 
gvBGUvwmm ˆKvl wefvRb cÉwKÌqvq aË‚e ^vGK| eüGKvlx RxGei Rbb 
gvZ‡GKvGl wgGqvwmm cÉwKÌqv NGU ‰es RbbGKvl A^Ævr cysMÅvGgU I 
Ṏx MÅvGgU ŠZwi nq| cysMÅvGgU I Õ¨x MÅvGgGUi wgjGbi gvaÅGg 
eüGKvlx Rxe ZvG`i Rbb KvR mÁ·®² KGi ^vGK| ‰ mKj RxGei 
Rbb gvZ‡GKvGl wgGqvwmm bv NUGj Rxe ZvG`i Rbb KvR mÁ·®² 
KiGZ cviZ bv| Rxe ŠewPòÅZvi ˆÞGò wgGqvwmm ˆhfvGe f„wgKv 

ivGL Zv nGjv ˆKÌvGgvGmvGg KÌwmsIfvi m†wÓ¡| KÌwmsIfvGii dGj 
wRGbi wewbgq NGU| dGj m†Ó¡ Rxe cÉRvwZGZ ŠewkGÓ¡Åi wf®²Zv 
ˆ`Lv hvq| ‰fvGe wgGqvwmGmi KviGYB Rxe ŠewPòÅZv ŠZwi nGq 
^vGK| Avevi wgGqvwmGmi dGj m†Ó¡ RbbGKvGl ˆKÌvGgvGmvg msLÅv 
Rbb gvZ‡GKvGli Z^v RxGei ˆ`nGKvGli ˆKÌvGgvGmvGgi AGaÆK nq| 
Avevi ˆhŒb RbGbi mgq cysRbbGKvl I Õ¨x RbbGKvGli wgjGbi 
dGj m†Ó¡ RvBGMvGU ˆKÌvGgvGmvg msLÅv w«¼àY nq hv RxGei 
ˆ`nGKvGli ˆKÌvGgvGmvg msLÅvi mgvb| ‰ RvBGMvUB cieZÆxGZ 
wefvwRZ nGq eüGKvlx RxGei R¯Ã ˆ`q|  

ZvB ejv hvq, RxeG`Gni ˆKÌvGgvGmvg msLÅv wbq¯̈Y KGi wgGqvwmm 
ˆKvl wefvRb| 

jyµ¦cÉvq wbDwKÑIjvm 

jyµ¦cÉvq wbDwKÑIjvm 
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wPòA 
wPòB 

cÉk²13  
 

 

X Z 

Y  
  wkLbdj-5 
K. BKzGqUi Kx? 1 
L. AÅvÕ¡vi Z §̄ ejGZ Kx ˆevSvq? 2 
M. cÉvwYGKvGl X ‰es Z ‰i cwieZÆGb Y ‰i f„wgKv eÅvLÅv 

KGiv| 3 
N. DóxcGK DwÍÏwLZ cÉwKÌqvwU mÁ·®² bv nGj RxeRMGZ Kx 

aiGbi cÉfve coZ? weGkÏlY KGiv| 4 
13 bs cÉGk²i Dîi 

K  wÕ·´£j hG¯¨i `yB ˆgi‚i gaÅeZÆx Õ©vbB BKzGqUi|  

L  gvBGUvwmm ˆKvl-wefvRGbi ˆcÉv-ˆgUvGdR avGc cÉvwYGKvGl 
wÕ·´£j h¯¨ m†wÓ¡ QvovI cƒGeÆ wefÚ ˆmw´ŸÈIj `ywU `yB ˆgi‚GZ 

AeÕ©vb KGi| ‰ mgGq ˆmw´ŸÈIj `ywUi Pvwiw`K ˆ^GK iwkÄ 
weœQywiZ nq| ‰GK AÅvÕ¡vi Z §̄ ejv nq| 
M  wPGò gvBGUvwmm ˆKvl wefvRb ˆ`LvGbv nGqGQ hvi X AsGk 
gvZ‡GKvl, Z AsGk AcZÅ ˆKvl ‰es Y AsGk ˆmw´ŸÈIj ˆ`LvGbv 
nGqGQ| cÉvwYGKvGl X ‰es Z ‰i cwieZÆGbi ˆÞGò A^Ævr gvZ‡GKvl 
ˆ^GK AcZÅ ˆKvl m†wÓ¡i ˆÞGò ˆmw´ŸÈIj ài‚Z½cƒYÆ f„wgKv cvjb 

KGi| cÉvwYGKvGli wbDwKÑqvGmi KvGQ `ywU duvcv bjvKvi ev 
`ívKvi ˆh AãvYy ^vGK ZvG`i ejv nq ˆmw´ŸÈIj| 
cÉvwYGKvGli wefvRGbi ˆcÉv-ˆgUvGdR chÆvGq wÕ·íj h¯̈ m†wÓ¡ nq| ‰B 
wÕ·íj h¯̈ m†wÓ¡GZ ˆmw´ŸÈIj Ae`vb ivGL| wÕ·íj hG¯̈i ỳB ˆgi‚i 
gaÅeZÆx Õ©vGb ^vGK welyexq Açj| ‰LvGb ˆKÌvGgvGRvGgi ˆmG´ŸÈvwgqvi 
wÕ·´£jhG¯̈i KwZcq wbw Æ̀Ó¡ AvKlÆY Z §̄i mvG^ mshyÚ nq| 
ˆKÌvGgvGRvgàGjv ‰ mgq welyexq AçGj webÅÕ¦ nGq ‰es ˆKvGli 
wbDwKÑqvGmi wbDwKÑqvi ˆggGeËb I wbDwKÑIjvGmi wejywµ¦ NUGZ ^vGK| 
ZvQvovI ỳBwU ˆmw´ŸÈIGji Pvwiw`K ˆ^GK AÅvÕ¡vi-ˆi bvgK ‰K 
aiGbi iwkÄ weœQzwiZ nq| hv gvBGUvwmm ˆKvl wefvRGbi ˆÞGò 
ài‚Z½cƒYÆ| 
N  DóxcGK DwÍÏwLZ cÉwKÌqvwU nGjv gvBGUvwmm ˆKvl wefvRb 
cÉwKÌqv| gvBGUvwmm ˆKvl wefvRGbi dGj cÉwZwU ˆKvGli wbDwKÑqvm 
I mvBGUvµÏvRGgi gaÅKvi AvqZb I cwigvYMZ fvimvgÅ iwÞZ 
nq| ‰i dGj eüGKvlx RxGei Š`wnK e†w«¬ NGU| wK §̄ ‰wU hw` 
fvGjvfvGe bv msNwUZ nq ZGe eüGKvlx RxGei Š`wnK e†w«¬GZ 
eÅvNvZ NUGe| gvBGUvwmm ˆKvl wefvRGbi dGj AcZÅ ˆKvGl 
ˆKÌvGgvGRvGgi msLÅv I àYvàY eRvq ^vGK| ‰KGKvlx Rxe ‰ 
cÉwKÌqvq eske†w«¬ KGi ‰es AãR cÉRbb mvab KGi ‰es 
RbbGKvGli msLÅv e†w«¬ KGi| gvBGUvwmm wefvRb mymsNwUZ bv 
nGj ‰i…c ‰KGKvlx RxGei eske†w«¬GZ eÅvNvZ NUGe| eüGKvlx 
RxGei ÞZcƒiY, Rbbvã m†wÓ¡ I RbbGKvGli msLÅv e†w«¬ 
gvBGUvwmm wefvRGbi dGjB nGq ^vGK| RbbGKvGli msLÅv e†w«¬ 
KiGZ nGj ‰ cÉwKÌqv mymÁ·®²fvGe nIqv AvekÅK| ZvQvov 
gvBGUvwmm wefvRb wbqw¯¨ZfvGe bv nGj wUDgvi, KÅv´Övi BZÅvw` 
fqven ˆivMeÅvwa ˆ`Lv w`Ge| 

 

 
m†Rbkxj cÉk²eÅvsK 

 Dîi msGKZmn cÉk²   

cÉk²14   

 

 

 
 

 

 

 
 wkLbdj-3 I 6 

K. wWµÏGqW Kx? 1 
L. ˆKÌvGgvGRvGgi cÉK‡wZ Kq cÉKvi I Kx Kx? 2 
M. wPò A ‰i ˆKvl wefvRb eÅvLÅv KGiv| 3 
N. RxGei Š`wnK e†w«¬i ˆÞGò wPò A I wPò B ‰i gGaÅ 

ˆKvbwU fƒwgKv cvjb KGi? ˆZvgvi gZvgZ `vI| 4 
14 bs cÉGk²i Dîi 

K  `ywU nÅvµÏGqW ˆKvGli wgjb NUvi dGj m†Ó¡ AeÕ©vB nGjv 
wWµÏGqW| 

L  ˆKÌvGgvGRvg 4 cÉKvi| h^v 

i. ˆgUvGmw´ŸÈK; V AvK‡wZi 
ii. mveGgUvGmw´ŸÈK; L AvK‡wZi 

iii. AÅvGKÌvGmw´ŸÈK; J AvK‡wZi 
iv. ˆUGjvGmw´ŸÈK; I AvK‡wZi|  

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 
M  gvBGUvwmm ˆKvl wefvRb eÅvLÅv KGiv|  

N  RxGei Š`wnK e†w«¬i ˆÞGò gvBGUvwmm I wgGqvwmGmi f„wgKv 
weGkÏlY KGiv| 

cÉk²15  
 

wPò-P wPò-Q  
  wkLbdj-4 I 5 

K. AvKlÆY Z¯§ Kx? 1 
L. gvBGUvwmm ˆKvl wefvRbGK mgxKiwYK wefvRb ejv nq 

ˆKb? 2 
M. DóxcGKi wPò Q ‰i MVb eÅvLÅv KGiv| 3 
N. DóxcGKi wefvRb cÉwKÌqvwU RxeRMGZi RbÅ ài‚Z½cƒYÆ 

weGkÏlY KGiv| 4 
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15 bs cÉGk²i Dîi 
K  ˆKÌvGgvGRvGgi ˆmG´ŸÈvwgqvi wÕ·´£j hG¯¨i ˆh Z¯§i mvG^ hyÚ nq 
ZvB AvKlÆY Z¯§| 
L  gvBGUvwmm ˆKvl wefvRb cÉwKÌqvq gvZ‡GKvl ‰es AcZÅ ˆKvl 
DfGqi ˆKÌvGgvGRvg msLÅv mgvb ^vGK| gvZ‡GKvGli ˆKÌvGgvGRvGgi 
PvwiwòK ŠewkÓ¡Å AcwiewZÆZ i…Gc AcZÅ ˆKvGli ˆKÌvGgvGRvGg 
we`Ågvb ^vGK| Avevi AcZÅ ˆKvGli wbDwKÑqvGmi AvKvi I cÉK‡wZ 
gvZ‡GKvGli Abyi…c nGq ^vGK| ‰mKj KviGY gvBGUvwmmGK 
mgxKiwYK wefvRb ejv nq| A 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  AÅvbvGdR avGci MVb eÅvLÅv KGiv|  

N  gvBGUvwmm ˆKvlwefvRb cÉwKÌqvwU RxeRMGZi RbÅ ài‚Z½cƒYÆ 
weGkÏlY KGiv| 
cÉk²16 jÅveGiUixGZ ˆKvl wefvRGbi wewf®² avc chÆGeÞGYi 

mgq AYyexÞYhG¯¨ wkÞK iwdKGK ˆKvl wefvRGbi ‰KwU avc 
ˆ`LvGjb ˆhLvGb ˆKÌvGgvGRvgàGjv meÆvwaK ˆgvUv I LvGUv wQj| 
kwdK AYyexÞY hG¯¨ ˆKvl wefvRGbi ˆkl avGc PviwU AcZÅ ˆKvl 
ŠZwi nGZ ˆ`GLwQj| wkLbdj-7 

K. KÅvwiIKvBGbwmm Kx? 1 
L. gvBGUvwmm ˆKb NGU? 2 
M. wkÞK iwdKGK ˆKvl wefvRGbi ˆh avcwU ˆ`wLGqwQGjb 

Zv eÅvLÅv KGiv| 3 
N. kwdGKi ˆ`Lv ˆKvl wefvRb chÆvqwU RxGei Rbb, Rxe 

ŠewPòÅZv ‰es RxeG`Gni ˆKÌvGgvGRvg msLÅv wbq¯̈Y KGi 
weGkÏlY KGiv| 4 

16 bs cÉGk²i Dîi 

K  ˆKvGli wbDwKÑqvGmi wefvRbB nGjv KÅvwiIKvBGbwmm| 

L  Dw«¿` I cÉvYxi Š`wnK e†w«¬i gƒGj iGqGQ ˆKvGli msLÅv e†w«¬| 
Avi ‰ msLÅv e†w«¬i RbÅ `vqx gvBGUvwmm ˆKvl wefvRb| 
gvBGUvwmm bv NUGj ö…Y ö…YB ˆ^GK ˆhZ, KLbI eüGKvlx Dw«¿` ev 
cÉvYxGZ cwiYZ nGZv bv| myZivs RxGei Š`wnK MVb I e†w«¬i RbÅ 
gvBGUvwmm ˆKvl wefvRb NGU ^vGK| 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  ˆgUvGdR avc eÅvLÅv KGiv|  

N  wgGqvwmm ˆKvl wefvRGbi ài‚Z½ weGkÏlY KGiv| 

 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²17  

 
 
 
 
 

wkLbdj-3 

K. AcZÅ ˆKvl Kx? 1 
L. KÅvwiIKvBGbwmm ejGZ Kx ˆevSvq? 2 
M. wPò B ‰i wefvRGbi dGj gvbeG`Gn Kx aiGbi mgmÅv 

ˆ`Lv w`Ge- eÅvLÅv KGiv| 3 
N. wPò A Rxe RMGZi RbÅ ài‚Z½cƒYÆ- weGkÏlY KGiv| 4 

cÉk²18  

 
 
 

 
 [BÕ·vnvwb cvewjK Õ•zj I KGjR, PëMÉvg] wkLbdj-4 I 5 

K. Traction fibre Kx? 1 
L. m¯¦vb-m¯¦wZ üeü wcZvgvZvi gZ nq bv ˆKb? 2 
M. DóxcGKi ˆKvl wefvRGbi avcwUi eYÆbv `vI|  3 
N. DóxcGKi ˆKvl wefvRGbi ài‚Z½ weGkÏlY KGiv| 4 

cÉk²19  

 
 
 
 
 
 
 
 
  [bIqve dqRybGbQv miKvwi evwjKv DœP we`Åvjq, KzwgÍÏv] wkLbdj-4 I 5 

K. mgxKiwYK wefvRb Kx? 1 
L. AÕ¼vfvweK ˆKvl wefvRb ˆKb nq? 2 
M. DóxcGKi DwÍÏwLZ avcwUi cieZxÆ avGci KvhÆKÌg eÅvLÅv 

KGiv| 3 
N. DóxcGK DwÍÏwLZ ˆKvl wefvRb cÉwKÌqvi àiZ½ weGkÏlY  

KGiv| 4 

wPò: A 
wPò: B 



10 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

 
wbGRGK hvPvB Kwi 

 
 

m†Rbkxj eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU;     gvb-25 
1. nÅvµÏGqW RxGei ˆKv^vq gvGqvwmm nq? 
 K ˆ`n ˆKvGl L Rbb ˆKvGl  
 M RvBGMvGU  N ö…GY   
2. wbDwKÑqvi ˆggGeËb I wbDwKÑqvGmi wejywµ¦ 

NGU ˆKvb avGc?  

 K ˆgUvGdR  L ‰bvGdR  
 M ˆUGjvGdR  N ̂ cÉvGdR  
3. ‰KGKvlx Rxe ˆKvb cÉwKÌqvq esk e†w«¬ 

KGi? 
 K gvBGUvwmm L wgGqvwmm 
 M AÅvgvBGUvwmm   N ̂ KvbwUB bq  
4. gm RvZxq Dw«¿G`i RvBGMGU ˆKvb ˆKvl 

wefvRb NGU? 
 K AÅvgvBGUvwmm 
 L gvBGUvwmm  
 M wgGqvwmm  
 N AÕ¼vfvweK ˆKvl wefvRb  
5. ˆKvb chÆvGq wbDwKÑqvm AvKvGi eo nq? 

 K ˆcÉvGdR  L ̂ gUvGdR 

 M AÅvbvGdR   N ̂ UGjvGdR  

6. AÕ¼vfvweK ˆKvl wefvRGbi dmj 

 i.  eËsKvBwUm ii. wUDgvi 

 iii. KÅv´Övi 
 wbGPi ˆKvbwU mwVK?  

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

7. wgGqvwmGmi KviGY ˆKvGl 

 i.  ˆKÌvGgvGmvGg msLÅvi cwieZÆb NGU 

 ii. nÅvµÏGqW msLÅK MÅvGgU ŠZwi nq 

 iii. àYvàGYi wÕ©wZkxjZv eRvq ^vGK 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L ii I iii 

 M i I iii N i, ii I iii  
8. Awbqw¯¨Z ˆKvl wefvRGbi dGj ˆKvbwU 

nGZ cvGi? 

 K ÞZ  
 L AeyÆ`   
 M KÅv´Övi   
 N ÞZ, AeyÆ` I KÅv´Övi   
9. J AvK‡wZi ˆKÌvGgvGmvgGK Kx eGj? 

 K ˆgUvGmw´ŸÈK  L mveGgUvGmw´ŸÈK  

 M AÅvGKÌvGmw´ŸÈK  N ̂ UGjvGmw´ŸÈK  
10. ˆKvb fvBivGmi KviGY KÅv´Övi ˆivGMi m†wÓ¡ 

nq? 

 K ˆUvevGKv fvBivm 
 L cÅvwcGjvgv fvBivm 

 M T2 fvBivm 

 N HIV fvBivm  

11. gvBGUvwmm ˆKvl wefvRGb  

 i.  ˆKÌvGgvGmvGgi mge¥Ÿb wbwøZi…Gc NGU 

 ii. eskxq Dcv`vGbi mge´Ÿb NGU 

 iii. nÅvµÏGqW MÅvGgU ŠZwi nq 

 wbGPi ˆKvbwU mwVK?   

 K i I ii L ii I iii  

 M i I iii N i, ii I iii  

12. ˆcÉv-ˆgUvGdR `kvq@ 

 i. `yB ˆgi‚ wewkÓ¡ wÕ·´£j h¯¨ m†wÓ¡ nq  

 ii. ˆKÌvGgvGRvgàGjvGZ cvwb ˆhvRb ÷i‚ nq  

 iii. wbDwKÑIjvGmi wejywµ¦ NUGZ ^vGK  

 wbGPi ˆKvbwU mwVK? 

 K i I ii L ii I iii 

 M i I iii N i, ii I iii  

13. eÅvKGUwiqvq ˆKvb aiGbi ˆKvl wefvRb 

NGU? 

 K wgGqvwmm  

 L gvBGUvwmm  

 M KÅvwiIKvBGbwmm 

  N AÅvgvBGUvwmm   

14. ˆmG´ŸÈvwgqvGii AeÕ©vb Abyhvqx ˆKvbwU 

ˆKÌvGgvGRvGgi AvK‡wZ bq? 
 K V L C  
 M L  N J   
wbGPi wPòwU jÞ KGiv ‰es 15 I 16 bs cÉGk²i 

Dîi `vI:  

 

 
 

15. wPGòi RxewUi ˆKvl wefvRb wKfvGe NGU?  

 K wgGqvwmm 

 L KbRyGMkb  

 M gvBGUvwmm 

 N w«¼-wefvRb  
16. wPGòi RxewUi ŠewkÓ¡Å@  

 i. wbDwKÑqvm myMwVZ 

  ii. ˆKÑvGivµÏvÕ¡ AbycwÕ©Z  

 iii. ˆkvlY c«¬wZGZ Lv`Å MÉnY  

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

17. gvBGUvwmm ˆKvl wefvRGbi ˆKvb avGc 

ˆKÌvGgvGmvg meÆvwaK LvGUv I ˆgvUv nq? 

 K ˆcÉvGdR  L AÅvbvGdR  

 M ˆUGjvGdR  N ̂ gUvGdR  

18. ˆKvl wefvRGbi ˆKvb chÆvGq cÉwZwU 
ˆKÌvGgvGRvGgi ˆmG´ŸÈvwgqvi `yGUv AsGk 
wefÚ nq? 

 K ˆcÉvGdR  L ̂ gUvGdR 
 M AÅvbvGdR   N ̂ cÉv-ˆgUvGdR  
19. gvBGUvwmm wefvRGbi dGj@ 
 i. ˆKÌvGgvGRvGgi msLÅv ‰KB ^vGK  
 ii. wbDwKÑqvm `yBevi wefvwRZ nq  
 iii. ÞZÕ©vGb bZyb ˆKvl m†wÓ¡ nq  
 wbGPi ˆKvbwU mwVK? 

 K i I ii L ii I iii 
 M i I iii N i, ii I iii  
20. cÅvwcGjvgv fvBivGmi ˆKvb `ywU wR¾b 

KÅv´Övi ŠZwii RbÅ `vqx 
 K E5 I E 6  L E 4 I E 5 
 M E 6 I E 7 N E 7 I E 8  
wbGPi wPò ˆ^GK 21 I 22 bs cÉGk²i Dîi 
`vI: 
 
 
 
 
 
 
21. ‘A’ wPwn×Z ˆKÌvGgvGRvgwU ˆKvb aiGbi? 
 K AÅvGKÌvGmw´ŸÈK L ˆgUvGmw´ŸÈK 
 M ˆUGjvGmw´ŸÈK N mveGgUvGmw´ŸÈK 
22. ‘C’ wPGò ˆ`Lv hvq@ 
 i. ˆmG´ŸÈvwgqvi AMÉMvgx I evü«¼q AbyMvgx 
 ii. AcZÅ ˆKÌvGgvGRvgàGjvGZ AvKlÆY kwÚ 

e†w«¬ cvGœQ 

 iii. ˆKÌvGgvGRvgàGjvi Š`NÆÅ e†w«¬ cvGœQ 

 wbGPi ˆKvbwU mwVK? 
 K i I ii L ii I iii 
 M i I iii N i, ii I iii 
23. Nostoc  ‰ ˆKvb aiGbi wefvRb NGU?  
 K wgGqvwmm L AÅvgvBGUvwmm 
 M gvBGUvwmm N ̂ KvbwUB bq  
24. mgxKiwYK wefvRGbi cƒGeÆ ˆKvbwU NGU? 
 K ˆgUvKvBGbwmm 
  L KÅvwiI KvBGbwmm  
 M B´ŸviGdR  
 N mvBGUvKvBGbvwmm 
25. ˆKvb ˆKvl wefvRGb wbDwKÑqvm I 

ˆKÌvgGmvg ‰Kevi wefvwRZ nq  
 K wgGqvwmm 
 L gvBGUvwmm 
 M AÅvgvBGUvwmm 
 N AcZÅ ˆKvl  

A 



†Kvl wefvRb 11 
 

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

1. cçg ˆkÉwYGZ cov AeÕ©vq ˆgŒwi Avwãbvq ‰KwU Avg MvQ ˆivcY  

KGiwQj| eZÆgvGb ˆm `kg ˆkÉwYi Qvòx| KÑvm cwieZÆGbi mvG^ mvG^ 

MvQwU AvR ˆek eo I ˆgvUv nGq ˆMGQ| wK¯§ wKfvGe ‰gbwU nGjv Zv 

RvbGZ PvBGj Rxeweævb wkÞK eGjb, ‰KwU weGkl aiGbi cÉwKÌqv ‰i 

RbÅ `vqx hv RxeRMGZi RbÅ AcwinvhÆ| 

K. ˆKvl ˆµÏU Kx? 1 

L. ˆUGjvGdR ejGZ Kx ˆevS? 2 

M. DóxcGK DwÍÏwLZ cÉwKÌqvi ˆh avGc UÇvKkb Z¯§i AvweÆfve NGU Zv 

wPòmn eÅvLÅv KGiv| 3 
N. wkÞGKi ˆkGlvÚ DwÚwU gyjÅvqb KGiv| 4 

2. wPòwU jÞ KGiv ‰es cÉk²àGjvi Dîi `vI: 

 
K. wÕ·´£j Z¯§ Kx? 1 

L. ˆKv^vq wgGqvwmm ˆKvl wefvRb NGU? 2 

M. DcGivÚ wPGòi AvGjvGK ˆmG´ŸÈvwgqvGii DcwÕ©wZi Dci wfwî KGi 

ˆKÌvGgvGmvGgi ˆkÉwYwebÅvm KGiv|  3 

N. DóxcK chÆvGqi cƒeÆ I cGii chÆvGqi ŠewkÓ¡Å weGkÏlY KGiv|  4 

3. 

 
K. Somatic cell Kx? 1 

L. mKj UÇÅvKkb Z¯§B wÕ·´£j Z¯§ wK¯§ mKj wÕ·´£j Z¯§B UÇÅvKkb 

Z¯§ bq eÅvLÅv KGiv| 2 

M. DóxcGKi wPòwU wPwn×Z KGi ‰i MVb eÅvLÅv KGiv| 3 

N. DóxcGKi cÉwKÌqvwUi mvG^ ˆKvb ˆKvb aiGbi RxeG`Gni mÁ·KÆ 
iGqGQ Zv DGÍÏLcƒeÆK cÉwKÌqvwUi ài‚Z½ weGkÏlY KGiv| 4 

4.  

 
A 

 

 

K. KÅvwiIKvBGbwmm Kx? 1 

L. AÅvÕ¡vi ˆi KvGK eGj? 2 

M. wPGòi ˆKvl wefvRb cÉwKÌqvq 4 Æ̂ avcwUi wPwn×Z wPòmn eYÆbv `vI| 3 

N. wPGòi ˆKvl wefvRb cÉwKÌqvwU RxeG`Gni RbÅ AZÅ¯¦ ài‚Z½cƒYÆ 

weGkÏlY KGiv| 4 

5. wefvRb A ö‚GYi weKvGk Drc®² PvivMvQ KÌGg kvLv cÉkvLv I cGò 
ˆkvwfZ nq|  
wefvRb BMÅvGgU m†wÓ¡i mgq wRGbi Av`vb cÉ̀ vb NGU| 
K. nÅvµÏGqW Kx? 1 
L. ˆ`Gn wKfvGe wUDgvi m†wÓ¡ nq? 2 
M. wefvRb A ‰i PZz^Æ avc eYÆbv KGiv| 3 
N. wWµÏGqW RxGei Š`wnK e†w«¬ I eskai m†wÓ¡GZ wefvRb A I B 

ciÕ·i wbfÆikxj-weGkÏlY KGiv| 4 
6.   

 

 
            wPò M                                                  wPò N 

K. B´ŸviGdR Kx? 1 
L. AÅvbvGdR chÆvq ‰i `ywU ŠewkÓ¡Å ˆjGLv| 2 
M. DóxcGKi AvGjvGK wPò N ‰i ŠewkÓ¡Å eÅvLÅv KGiv| 3 
N. DóxcGKi wefvRb cÉwKÌqvwU RxeRMGZi RbÅ ài‚Z½cƒYÆ weGkÏlY 

KGiv| 4 
7.  
 
 
 
 
 
 
 
 
 
 
 
K. RvBGMvU Kx? 1 
L. nËvmgƒjK wefvRb ejGZ Kx ˆevSvq? 2 
M. wPò-A ‰es wPò-B ‰i gGaÅ cv^ÆKÅ eÅvLÅv KGiv| 3 
N. RxeRMGZ wPò-B ‰i ài‚Z½ weGkÏlY KGiv| 4 
8. 

 
          A                            B                                  C 

K. UÇvKkb Z¯§ Kx?  1 
L. AÅvgvBGUvwmm ejGZ Kx ˆevS? 2 

M. wPò C ‰i wefvRGbi dGj gvbeG`Gn Kx aiGbi mgmÅv ˆ`Lv w`Ge 
eÅvLÅv KGiv|  3 

N. cÉRvwZi ŠewkÓ¡Å AÞz®² ivLGZ A, B I C ‰i gGaÅ ˆKvGbv cÉwKÌqvwU 
AcwinvhÆ -hywÚmn weGkÏlY KGiv| 4

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

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

14 L 15 K 16 N 17 N 18 M 19 M 20 M 21 N 22 M 23 L 24 M 25 L   
  

wPò: A wPò: B 

A1 

A2 

A 


