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cÉk²1  6CO2 + 12H2O 
AvGjv

ˆKÑvGivwdj
 P  + 6O2 + 6H2O 

wkLbdj-5 I 8 [iv. ˆev. 2016] 
K. Agiv Kx? 1 
L. wgDPzqvwjRg ejGZ Kx ˆevS? 2 
M. AvGjvi AbycwÕ©wZGZ 'P' wKfvGe Drc®² nq-eÅvLÅv KGiv|  3 
N. RxeRMGZi RbÅ DcwiDÚ mgxKiYwUi ài‚Z½ weGkÏlY 

KGiv|  4 
1 bs cÉGk²i Dîi 

K  ˆh AGãi Kjvi gvaÅGg gvZ‡ Rivqyi wUmyÅ ‰es ö…Y-‰i gGaÅ 
mÁ·KÆ Õ©vwcZ nq ˆmB AãB nGjv Agiv| 

L  ˆh Av¯¦tmÁ·GKÆ cviÕ·wiK mnveÕ©vGb `y’wU Rxe ‰GK AbÅGK 
mnvqZv KGi ‰es ỳ’RGbB DcK‡Z nq ZvB nGjv wgDPzqvwjRg| 
wgDPzqvwjRGg ˆKvGbv RxGei ÞwZi ˆKvGbv Avkâv ^vGK bv| 

ˆhgb jvBGKb| ‰LvGb Škevj mvGjvKmsGkÏlGYi gvaÅGg Lv`Å 
ŠZwi KGi ‰es QòvK ŠkevjGK Avevm cÉ`vbmn evqy ˆ^GK 
RjxqevÓ· msMÉn I DfGqi eÅenvGii RbÅ LwbR jeY msMÉn KGi| 

M  DóxcGK DwÍÏwLZ mvGjvKmsGkÏlGYi ivmvqwbK mgxKiYwUGZ 
'P' nGjv ™ÏyGKvR| AvGjvi AbycwÕ©wZGZ mvGjvKmsGkÏlGYi ˆh 
chÆvqwU msNwUZ nq ZvGK AvGjvK wbiGcÞ chÆvq ejv nq| 
mvGjvKmsGkÏlGYi AvGjvK wbiGcÞ chÆvGq CO2 weRvwiZ nGq 
kKÆiv Z^v ™ÏyGKvR ŠZwi nq| KveÆb weRviGYi gvaÅGg ™ÏyGKvR 
ŠZwii meÆvwaK MÉnYGhvMÅ MwZc^ nGjv KÅvjwfb PKÌ| wbGP 
KÅvjwfb PGKÌi gvaÅGg P Z^v ™ÏyGKvR ŠZwii avcàGjv AvGjvPbv 

Kiv nGjv 
‰B MwZcG^i cÉ^Gg ˆKvGl AewÕ©Z ivBeyGjvR-1,5-WvBdmGdGUi 
mvG^ còiG®¬Èi gvaÅGg ˆKvGl cÉGek Kiv CO2 wgwjZ nGq 6-KveÆb 
wewkÓ¡ AÕ©vqx wKGUv ‰wmW ŠZwi nq| ‰wU mvG^ mvG^ ˆfGã 3-
KveÆb wewkÓ¡ `yB AYy 3-dmGdvw™ÏmvwiK ‰wmW (3 PGA) Drc®² 
KGi| AvGjvK chÆvGq ŠZwi ATP I NADPH2 eÅenvi KGi 3PGA, 

3-dmGdvw™ÏmvijwWnvBW I WvB-nvBGWÈvwÝ ‰wmGUvb dmGdU ŠZwi 
KGi| 3-dmGdvw™ÏmvivjwWnvBW I WvB-nvBGWÈvwÝ ‰wmGUvb 
dmGdU ˆ^GK KÌgvMZ wewf®² wewKÌqvi gvaÅGg ‰Kw`GK ™ÏyGKvR 
‰es Aciw`GK ivBeyGjvR-1,5-WvBdmGdU ŠZwi nGZ ^vGK| 
cybtmsGkÏwlZ ivBeyGjvR-1,5-WvBdmGdU cybivq ‰K AYy CO2 MÉnY 
KGi KÅvjwfb PGKÌ cÉGek KGi| ‰fvGe 6 AYy CO2 KÅvjwfb PGKÌ 
6 evi NyGi  ‰K AYy ™ÏyGKvR ŠZwi KGi|  

N  DóxcGK mvGjvKmsGkÏlGYi ivmvqwbK mgxKiYwUGK ˆ`LvGbv 
nGqGQ| RxeRMGZi RbÅ ‰ mvGjvKmsGkÏlY cÉwKÌqvwU AcwinvhÆ| 
cÉK‡wZGZ ‰Kgvò meyR Dw«¿`B mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi 
KiGZ cvGi| ˆKvGbv cÉvYxB Zvi wbGRi Lv`Å wbGR ŠZwi KiGZ 

cvGi bv| LvG`Åi RbÅ ZvB mgMÉ cÉvwYK„jGK mÁ·ƒYÆfvGeB meyR 
Dw«¿G`i Ici wbfÆi KiGZ nq| KvGRB ejv hvq, c†w^exi mKj 
Dw«¿` I cÉvYxi Lv`Å ŠZwi nq mvGjvKmsGkÏlGYi gvaÅGg| 
cwiGeGki fvimvgÅ iÞvq, weGkl KGi O2 I CO2 ‰i mwVK 
AbycvZ iÞvq mvGjvKmsGkÏlY cÉwKÌqv ‰K weGkl f„wgKv cvjb KGi 
^vGK| cwiGeGki fvimvgÅ bÓ¡ nGj Zv nGe RxeRMGZi RbÅ 
ügwKÕ¼i…c| mKj Rxe k¼mb cÉwKÌqvq O2 MÉnY KGi ‰es CO2 ZÅvM 
KGi| ˆKejgvò k¼mb cÉwKÌqv PjGZ ^vKGj evqygíGj O2 MÅvGmi 
Õ¼Í̧Zv ‰es CO2 MÅvGmi AvwaKÅ ˆ`Lv w`Z| wK §̄ meyR Dw«¿` 
mvGjvKmsGkÏlY cÉwKÌqvq CO2 MÉnY KGi ‰es O2 ZÅvM KGi eGj 
‰LbI evqygíGj O2 I CO2 MÅvGmi fvimvgÅ eRvq iGqGQ, ˆeuGP 
iGqGQ RxeK„j| ZvB ejv hvq, RxeRMGZi RbÅ DóxcGKi 
mgxKiYwU A Æ̂vr mvGjvKmsGkÏlY cÉwKÌqvwUi ài‚Z½ Acwimxg|  

cÉk²2  C6H12O6 + 6O2   6CO2 + 6H2O + E. 

 wkLbdj-6 I 7 [wm. ˆev. 2016] 
K. mvGjvKmsGkÏlY Kx?  1 
L. KÅv´Övi KxfvGe m†wÓ¡ nq? eÅvLÅv KGiv|  2 
M. ˆKvlxq Þz`ËvGã E Drcv`Gbi PKÌvKvi avcwU eYÆbv KGiv| 3 
N. DóxcGKi cÉwKÌqvwU cGivÞfvGe ˆmŒikwÚi Dci wbfÆikxj 

 weGkÏlY KGiv| 4 
2 bs cÉGk²i Dîi 

K  meyR Dw«¿G`i mƒhÆvGjvGKi DcwÕ©wZGZ ˆKÑvGivwdGji mvnvGhÅ 
CO2 I H2O-i ivmvqwbK wewKÌqvi gvaÅGg kKÆiv ŠZwii cÉwKÌqvB 
nGjv mvGjvKmsGkÏlY| 

L  Awbqw¯̈Z gvBGUvwmm ˆKvl wefvRGbi KviGYB KÅv´Övi m†wÓ¡ 
nq| MGelYvq ˆ`Lv ˆMGQ wewf®² cÉKvi cÅvwcGjvgv fvBivm KÅv´Övi 
ˆKvl m†wÓ¡GZ mnvqZv KGi| ‰ fvBivGmi B6 ‰es B7 bvGgi `y’wU 
wRb wefvRb wbq¯̈K `y’wU ˆcÉvwUb AYyGK Õ©vbPzÅZ KGi| ‰GZ 
ˆKvGli wefvRb wbq¯̈YKvix ˆcÉvwUb AYymgƒGni KvR e®¬ nGq hvq, 
dGj m†wÓ¡ nq KÅv´Övi ˆKvl| 

M  DóxcGK ivmvqwbK mgxKiYwU «¼viv mevZ k¼mbGK ˆevSvGbv 
nGqGQ| mevZ k¼mGb wecyj cwigvY kwÚ Z^v ATP ŠZwi nq| 
‰LvGb E «¼viv H kwÚ ev ATP ˆKB ˆevSvGbv nGqGQ| k¼mb wKÌqvq 
kwÚ Drcv`Gbi PKÌvKvi avcwU nGjv ˆKÌem PKÌ| ‰wU ˆKvGli 
gvBGUvKw´£ÈqvGZ mÁ·®² nq| wbGP ‰ PKÌvKvi avc Z^v ˆKÌem PKÌ 

eYÆbv Kiv nGjv 
‰ avGci ÷i‚GZ AÅvwmUvBj Co–A gvBGUvKw´£ÈqGb cÉGek KGi| 
cGi ‰B AÅvwmUvBj Co–A ˆmLvGb AewÕ©Z AÝvGjv ‰wmwUK 
‰wmGWi mGã hyÚ nGq mvBwUÇK ‰wmW ŠZwi nq| cieZÆx avc mgƒGn 

‰ mvBwUÇK ‰wmW wewf®² aiGbi ‰wmGW cwiYZ nq| ˆhgb 
AvBGmvmvBwUÇK ‰wmW, -wKGUv™ÏyUvwiK ‰wmW, mvKwmwbK ‰wmW, 



2 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

wdDgvwiK ‰wmW, gÅvwjK ‰wmW BZÅvw`| ‰GÞGò cÉwZwU avGc wf®² 
wf®² ‰bRvBg wKÌqv KGi ^vGK| ‰B avcàGjv mÁ·®² nIqvi mgq 
‰K AYy AÅvwmUvBj Co-A ˆ^GK 3 AYy NADH2, 1 AYy FADH2 
‰es 1 AYy GTP ŠZwi nq| ˆKÌem PGKÌ `yB AYy AÅvwmUvBj Co–A 
AskMÉnY KGi ZvB `yB AYy AÅvwmUvBj Co–A ˆ^GK 6 AYy 
NADH2, 2 AYy FADH2 ‰es 2 AYy GTP ŠZwi nGq ^vGK, hv 
cÉK‡ZcGÞ meÆGgvU 24 AYy ATP-i mgvb| meÆGkl avGc Drc®² 
gÅvwjK ‰wmW `y’wU nvBGWÈvGRb nvwiGq cybivq AÝvGjv ‰wmwUK 
‰wmGW cwiYZ nq ‰es AÅvwmUvBj Co–A-i mvG^ wgwjZ nGq 
PKÌwUGK Pvjy ivGL|  

N  DóxcGKi ivmvqwbK wewKÌqv «¼viv mevZ k¼mbGK ˆevSvGbv 
nGqGQ| ‰B mevZ k¼mGbi k¼mwbK eÕ§ nGjv ™ÏyGKvR| ™ÏyGKvR O2 
‰i DcwÕ©wZGZ mÁ·ƒYÆi…Gc RvwiZ nGq CO2, cvwb ‰es ATP Z^v 
kwÚ (E) Drc®² KGi| mevZ k¼mb PviwU avGci gvaÅGg mÁ·®² nGq 
^vGK| h^v- ™ÏvBGKvjvBwmm, AÅvwmUvBj Co–A m†wÓ¡, ˆKÌem PKÌ 
‰es BGjKUÇb cÉevnZ¯|̈ 
mevZ k¼mGbi DwÍÏwLZ avcàGjv ZLbB mwVKfvGe mÁ·®² nGe hLb 
k¼mwbK eÕ§- ™ÏyGKvR wVKfvGe ŠZwi nGe| ™ÏyGKvR ŠZwi bv nGj 
DóxcGKi cÉwKÌqvwU A Æ̂vr mevZ k¼mb mÁ¿e bq| Avevi Dw«¿` 
ˆKejgvò ˆmŒikwÚi DcwÕ©wZGZB CO2 I cvwbi ivmvqwbK 
wewKÌqvi gvaÅGg mvGjvKmsGkÏlY cÉwKÌqvq ™ÏyGKvR ŠZwi KiGZ 
cvGi| mvGjvKmsGkÏlGYi mgq ˆmŒikwÚ ™ÏyGKvGRi gGaÅ ŠÕ©wZK 
kwÚi…Gc Ave«¬ ^vGK hv k¼mGbi mgq ZvckwÚi…Gc D«¿„Z nGq 
ivmvqwbK kwÚi…Gc (ATP) gyÚ nq|  
‰ AvGjvPbv ˆ^GK ˆevSv hvq ˆh, ˆmŒikwÚi AbycwÕ©wZGZ ™ÏyGKvR 
ŠZwi mÁ¿e bq| Avevi ™ÏyGKvR ŠZwi bv nGj DóxcGKi mevZ k¼mb 
cÉwKÌqvwUI AmÁ¿e| myZivs ˆ`Lv hvGœQ ˆh, DóxcGKi cÉwKÌqvwU 
A^Ævr mevZ k¼mb cGivÞfvGe ˆmŒikwÚi DciB wbfÆikxj| 

cÉk²3  C6H12O6+6O2
wewf®² ‰bRvBg 6 X   + 6H2O + Y    

                                   wkLbdj-7 [h. ˆev. 2016]  

K. kwÚi gƒj Drm Kx? 1 
L. ivwòGejv eo MvGQi wbGP NygvGj k¼vm KÓ¡ ˆ`Lv ˆ`q ˆKb? 

 2 
M. 'Y' Dw«¿` ˆ`Gni ˆKv^vq ‰es wKfvGe ŠZwi nq? eÅvLÅv  

KGiv| 3 
N. wewKÌqvwUi ˆkGl Drc®² 'X' ‰es 'Y' -‰i cÉGqvRbxqZv 

weGkÏlY KGiv| 4 
3 bs cÉGk²i Dîi 

K  kwÚi gƒj Drm nGjv mƒhÆ| 

L  ivGZi ˆejv Dw«¿G` mvGjvKmsGkÏlY e®¬ ^vGK| dGj Dw«¿`G`n 
ˆ^GK O2 wbMÆZ nq bv| ‰i dGj ivGZ ÷aygvò k¼mb wKÌqv Pjvi 
dGj Dw«¿` Zvi Pvwiw`K ˆ^GK O2 MÉnY KGi ‰es CO2 wbMÆZ KGi| 
‰GZ MvGQi wbGP ivGZi ˆejv O2 ‰i NvUwZ ˆ`Lv ˆ`q| ‰ KviGY 
ivGZ eo MvGQi wbGP NygvGj k¼vmKÓ¡ ˆ`Lv ˆ`q| 

M  'y' «¼viv mevZ k¼mGb Drc®² kwÚ Z^v 38wU ATP ˆK eySvGbv 
nGqGQ| ‰B ATP Dw«¿` ˆKvGli mvBGUvµÏvRg ‰es gvBGUvKw´£ÈqGb 
ŠZwi nGq ^vGK| mevZ k¼mGbi gvaÅGg kwÚ Z^v ATP ŠZwi wbÁ² 

wjwLZ PviwU avGci gvaÅGg mÁ·®² nGq ^vGK| h^v 

i. ™ÏvBGKvjvBwmm: ˆKvGli mvBGUvµÏvRGg ™ÏvBGKvjvBwmm NGU 
^vGK| ‰LvGb 1 AYy ™ÏyGKvR ˆ^GK 2 AYy cvBi‚wfK ‰wmW 
ŠZwi nq| ‰ mgq 10 AYy ATP ŠZwi nq, hvi gGaÅ 2 AYy 
LiP nGq hvq| 

ii. AÅvwmUvBj CoA m†wÓ¡: ‰GÞGò cÉwZ AYy cvBi‚wfK ‰wmW 

chÆvqKÌwgKfvGe ‰K AYy AÅvwmUvBj CoA, ‰K AYy CO2 I 
‰K AYy NADH2 Drc®² KGi| ‰ mgq 3 AYy ATP ŠZwi nq 
(2 AYy cvBiywfK ‰wmW ˆ^GK 6 AYy)| 

iii. ˆKÌem PKÌ: ‰wU gvBGUvKw´£ÈqGb NGU| ‰LvGb ‰K AYy 
AÅvwmUvBj CoA ˆ^GK 3 AYy NADH2, ‰K AYy FADH2 I 
‰K AYy GTP Drc®² nq| ‰ mgq 12 AYy ATP ŠZwi nq (2 
AYy cvBiywfK ‰wmW ˆ^GK 24 AYy)| 

iv. BGjKUÇb cÉevnZ¯:̈ ‰ cÉwKÌqvi gvaÅGgB gvBGUvKw´£ÈqGb 
DcGii 3wU avGc Drc®² NADH2, FADH2, GTP RvwiZ nGq 
ATP Drc®² KGi ^vGK|  

‰fvGe k¼mb cÉwKÌqvq cÉwZ ™ÏyGKvR AYy nGZ mevZ k¼mGb meÆGkl 
bxU 38wU ATP Drc®² nGq ^vGK| A 

N  mevZ k¼mb wewKÌqvi ˆkGl Drc®² 'y' «¼viv ATP Z^v kwÚGK 
eySvGbv nGqGQ| ATP ˆK evGqv‰bvwRÆ ev Rxebx kwÚ eGj| Rxeb 
cwiPvjbvi RbÅ RxeGKvGl Z^v RxeG`Gn cÉwZwbqZ nvRvGiv iKGgi 
ŠRe ivmvqwbK wewKÌqv NUGQ| ‰me wewKÌqv cwiPvwjZ nq 
evGqv‰bvwRÆ Z^v ATP «¼viv| Dw«¿` ‰es cÉvYxi myÕ© Õ¼vfvweKfvGe 
ˆeuGP ^vKvi RbÅ ‰G`i ˆ`Gn wewf®² aiGbi kvixie†îxq wKÌqvKjvc 
PGj| ˆhgb- k¼mb, cÉGÕ¼`b, ˆiPb, cwicvK, mvGjvKmsGkÏlY, 
cwienb, ˆkvlY BZÅvw`| ‰ KvRàGjv cwiPvjbvi RbÅ cÉGqvRb nq 
kwÚi hv cÉK‡ZcGÞ ATP ˆ^GKB AvGm| ATP kwÚ mieivn bv 
KiGj ‰ mKj kvixie†îxq KvR e®¬ nGq ˆhZ dGj Dw«¿` ‰es 
cÉvYx Z^v RxGei g†ZzÅ NUZ| myZivs RxGei myÕ© Õ¼vfvweK e†w«¬ I 
weKvGki RbÅ ‘y’ A^Ævr ATP ‰i cÉGqvRbxqZv Acwimxg|  
AbÅw`GK ‘x’ «¼viv CO2 ˆevSvGbv nGqGQ| RxGei RbÅ cwiGeGk  

CO2 ‰i cÉGqvRb iGqGQ| meyR Dw«¿` cwiGek ˆ^GK CO2 MÉnY 
KGi mvGjvKmsGkÏlGYi gvaÅGg kKÆiv RvZxq Lv`Å ŠZwii cvkvcvwk 
cwiGeGk O2 wbMÆZ  KGi| mvGjvKmsGkÏlGYi gvaÅGg ŠZwi LvG`Åi 
Dci mgMÉ RxeRMr wbfÆikxj| Avevi CO2 ‰i AbycwÕ©wZGZ 
mvGjvKmsGkÏlY AmÁ¿e| dGj mvGjvKmsGkÏlY bv NUGj cwiGeGk 
O2 ‰i Õ¼Í¸Zv ˆ`Lv w`GZv, ‰GZ cwiGek `ƒlGYi gvaÅGg cÉvwYRMr 
cÉK‡wZ ˆ^GK wejxb nGZv| myZivs cÉK‡wZGZ RxeRMZGK wUwKGq 
ivLGZ 'x' A^Ævr CO2-‰i cGivÞ f„wgKv iGqGQ| 

cÉk²4  CO2 + AvñxKiY kwÚ weRvwiZ kKÆiv| 
wkLbdj-2 I 5  [Xv. ˆev. 2015]   

K. ŠRegy`Ëv Kx?  1 
L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevS?  2 
M. DóxcGKi AvGjvGK kKÆiv ŠZwii ‰ cÉwKÌqvwU eYÆbv KGiv| 3 
N. “DóxcGKi mswkÏÓ¡ cÉwKÌqvwU RxeRMGZi meGPGq ài‚Z½cƒYÆ 

ŠRe-ivmvqwbK cÉwKÌqv” DwÚwUi h^v Æ̂Zv weGkÏlY KGiv|    4 

4 bs cÉGk²i Dîi 

K  hv kwÚ Rgv ivGL ‰es cÉGqvRGb wewf®² wewKÌqvq kwÚ mieivn 
KGi, ZvB ŠRegy Ë̀v| 



Rxebxkw³ 3 

L  ™ÏvBGKvjvBwmm RxGei mevZ I AevZ Dfq cÉKvi k¼mGbi cÉ^g 
avc| hv ˆKvGli mvBGUvµÏvRGg NGU ^vGK| ‰ avGc ˆKvGbv 
AwÝGRGbi cÉGqvRb nq bv| ‰ cÉwKÌqvq ‰K AYy ™ÏyGKvR wewf®² 
ivmvqwbK wewKÌqvq RvwiZ nGq `y’AYy cvBi‚wfK AÅvwmW, Pvi AYy 
ATP ( ỳB AYy LiP nq) ‰es `yB AYy NADH + H+ Drc®² nq|   

M  DóxcGKi mgxKiGYi gvaÅGg kKÆiv ŠZwii A®¬Kvi chÆvq 
wbG`Æk Kiv nGqGQ| ‰ chÆvGq AvñxKiY kwÚi (ATP I NADPH + 

H+) mnvqZvq CO2 weRvwiZ nGq kKÆiv Drc®² nq| 

wbGP kKÆiv ŠZwii KÅvjwfb PKÌwU ˆ`LvGbv nGjv 

evqygíGji CO2 còiG®¬Èi gaÅ w`Gq ˆKvGl cÉGek KGi| ˆKvGl 
AewÕ©Z 5-KveÆb wewkÓ¡ ivBeyGjvR-1, 5-WvBdmGdGUi mvG^ 
CO2 wgwjZ nGq 6-KveÆb wewkÓ¡ AÕ©vqx wKGUv AÅvwmW ŠZwi KGi| 
‰wU mvG^ mvG^ ˆfGã ‰ PGKÌi cÉ^g Õ©vqx c`v Æ̂ wnGmGe ỳ’AYy 
wZb KveÆb wewkÓ¡ 3-dmGdvw™ÏmvwiK AÅvwmW (3PGA) Drc®² KGi| 
ZvB ‰ PKÌGK C3 MwZc^ eGj| ATP I NADPH+H+ eÅenvi KGi 
3PGA, 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ AÅvwmGUvb 
dmGdU ŠZwi nq| 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ 
AÅvwmGUvb dmGdU ˆ^GK KÌgvMZ wewKÌqvi gvaÅGg ‰Kw`GK kKÆiv 
I Aciw`GK ivBeyGjvR-1, 5-WvBdmGdU ŠZwi nGZ ^vGK| 
cybtmsGkÏwlZ ivBeyGjvR-1, 5- WvBdmGdU cybivq ‰K AYy CO2 

MÉnY KGi KÅvjwfb PGKÌ cÉGek KGi| AZ‰e, 6-AYy CO2 ˆ^GK 
‰K AYy ™ÏyGKvR ŠZwii mgq KÅvjwfb PKÌ Qqevi NyiGe|  
N  DóxcGK mswkÏÓ¡ cÉwKÌqvwU nGjv mvGjvKmsGkÏlY| 
mvGjvKmsGkÏlGYi gvaÅGgB mƒhÆvGjvK I RxeGbi gGaÅ ˆmZze®¬b 
m†wÓ¡ nGqGQ| ‰Kgvò meyR Dw«¿`B mvGjvKmsGkÏlGYi gvaÅGg ˆmŒi 
kwÚGK ivmvqwbK kwÚGZ cwiYZ KGi LvG`Åi gGaÅ Ave«¬ KiGZ 
cvGi| ˆKvGbv cÉvYxB Zvi wbGRi Lv`Å cÉÕ§Z KiGZ cvGi bv| Avgiv 
Lv`Å wnGmGe hvB MÉnY Kwi bv ˆKb, Zvi meB cÉZÅÞ ev 
cGivÞfvGe meyR Dw«¿` nGZ ˆcGq ^vwK| KvGRB, LvG`Åi RbÅ 
mgMÉ cÉvwYK„j meyR Dw«¿G`i Dci mÁ·ƒYÆfvGe wbfÆikxj, Avi meyR 
Dw«¿` ‰ Lv`Å cËÕ§Z KGi mvGjvKmsGkÏlY cÉwKÌqvq| c†w^exGZ Dw«¿` 
I cÉvYxi Õ¼vfvweK e†w«¬ I RxebhvcGbi RbÅ evqyGZ O2 I CO2 ‰i 
cwigvY Õ¼vfvweK chÆvGq ^vKGZ nq| k¼mb cÉwKÌqvq Rxe O2 MÉnY I 
CO2 ZÅvM KGi Avevi meyR Dw«¿` mvGjvKmsGkÏlY cÉwKÌqvq CO2 

MÉnY I O2 ZÅvM KGi| dGj evqygíGj O2 I CO2 ‰i mwVK 
AbycvZ iwÞZ nGœQ| gvbe mfÅZvi AMÉMwZI AGbKvsGk 
mvGjvKmsGkÏlGYi Dci cÉZÅÞ ev cGivÞfvGe wbfÆikxj| A®², eÕ¨, 
wkÍm̧vgMÉx, Jla, R¾vjvbx Kqjv, ˆcGUÇvj, MÅvm cÉf‡wZ Dw«¿` nGZ 
cvIqv hvq| ZvB mvGjvKmsGkÏlY bv NUGj a»sm nGe gvbe mfÅZv, 
wejyµ¦ nGe RxeRMZ| ZvB, DóxcGKi DwÚwU h^v Æ̂ eGj Avwg gGb 
Kwi|  

cÉk²5  `kg ˆkÉwYi Qvòx wefv Zvi ev®¬exGK mvGjvKmsGkÏlGYi 

ài‚Z½ eywSGq w`j| wefv ejj ˆh, ‰wU ‰KwU ài‚Z½cƒYÆ ŠRe 
ivmvqwbK cÉwKÌqv| ‰ cÉwKÌqvq cvwbi mvGjvK wefvRb NGU ‰es 
CO2 weRvwiZ nGq kKÆiv Drc®² nq| ‰ cÉwKÌqvq wKQy cÉfveGKi 
ài‚Z½ AvGQ|  wkLbdj-2 I 5 [w`. ˆev. 2015]  

K. ™ÏvBGKvjvBwmm Kx?  1 
L. mvGjvKmsGkÏlGYi RbÅ cÉGqvRbxq cÉfveK Kx Kx? eÅvLÅv 

KGiv|  2 

M. DóxcGK wefvi AvGjvwPZ cÉwKÌqvq cvwbi mvGjvK wefvRb 
I ATP Drcv`b cÉwKÌqv hyMcr NGU@ weGkÏlY KGiv|  3 

N. RxeRMGZi Dci DóxcGK DwÍÏwLZ cÉwKÌqvwUi cÉfve eYÆbv 
KGiv|  4 

5 bs cÉGk²i Dîi 

K  ˆKvGli mvBGUvµÏvRGg ‰K AYy ™ÏyGKvR wewf®² ivmvqwbK 
wewKÌqvq RvwiZ nGq `yB AYy cvBi‚wfK AÅvwmW ŠZwii cÉwKÌqvB nGjv 
™ÏvBGKvjvBwmm| 

L  mvGjvKmsGkÏlGYi RbÅ cÉGqvRbxq KZàGjv evwnÅK I 
AfÅ¯¦ixY cÉfveK iGqGQ| evwnÅK cÉfveGKi gGaÅ iGqGQ AvGjv, 
CO2, Zvcgvòv, cvwb, AwÝGRb, LwbR I ivmvqwbK c`v Æ̂| 
AfÅ¯¦ixY cÉfveGKi gGaÅ iGqGQ ˆKÑvGivwdj, cvZvq eqm I msLÅv, 
cUvwmqvg I wKQy ‰bRvBg|  

M  DóxcGK AvGjvPÅ cÉwKÌqvwU nGjv mvGjvKmsGkÏlY| ‰ cÉwKÌqvq 
‰Kw`GK mƒhÆvGjvK I ˆKÐvGivwdGji mnvqZvq cvwb weGqvwRZ nGq 
AwÝGRb, nvBGWÈvGRb I BGjKUÇb Drc®² KGi| ‰ cÉwKÌqvGK cvwbi 
mvGjvK wefvRb (Photolysis) ejv nq| AbÅw`GK, ˆKÑvGivwdj AYy 
AvGjvKiwkÄi ˆdvUb ˆkvlY KGi ‰es ˆkvlYK‡Z ˆdvUb nGZ kwÚ 
mçq KGi ADP ‰i mvG^ A‹Re dmGdU wgwjZ nGq ATP ŠZwi 
KGi| AvGjvi DcwÕ©wZGZ ATP ŠZwii ‰B cÉwKÌqvGK 
dGUvdmGdvivBGjkb eGj|  

ADP + Pi  
AvGjv ˆKÑvGivwdj  ATP. 

KvGRB ejv hvq, wefvi AvGjvwPZ cÉwKÌqvq cvwbi mvGjvK wefvRb 
I ATP Drcv`b cÉwKÌqv hyMcr NGU ^vGK| 

N  DóxcGK DwÍÏwLZ cÉwKÌqvwU nGjv mvGjvKmsGkÏlY| RxeRMGZi 
RbÅ ‰ mvGjvKmsGkÏlY cÉwKÌqvwU AcwinvhÆ| cÉK‡wZGZ ‰Kgvò 
meyR Dw«¿`B mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi KiGZ cvGi| 
ˆKvGbv cÉvYxB Zvi wbGRi Lv`Å wbGR ŠZwi KiGZ cvGi bv| LvG`Åi 
RbÅ ZvB mgMÉ cÉvwYK„jGK mÁ·ƒYÆfvGeB meyR Dw«¿G`i Ici wbfÆi 
KiGZ nq| KvGRB ejv hvq, c†w^exi mKj Dw«¿` I cÉvYxi Lv`Å 
ŠZwi nq mvGjvKmsGkÏlGYi gvaÅGg| cwiGeGki fvimvgÅ iÞvq, 
weGkl KGi O2 I CO2 ‰i mwVK AbycvZ iÞvq mvGjvKmsGkÏlY 
cÉwKÌqv ‰K weGkl f„wgKv cvjb KGi ^vGK| cwiGeGki fvimvgÅ 
bÓ¡ nGj Zv nGe RxeRMGZi RbÅ ügwK Õ¼i…c| mKj Rxe k¼mb 
cÉwKÌqvq O2 MÉnY KGi ‰es CO2 ZÅvM KGi| ˆKejgvò k¼mb 
cÉwKÌqv PjGZ ^vKGj evqygíGj O2 MÅvGmi Õ¼Í̧Zv ‰es CO2 MÅvGmi 
AvwaKÅ ˆ`Lv w`Z| wK §̄ meyR Dw«¿̀  mvGjvKmsGkÏlY cÉwKÌqvq CO2 
MÉnY KGi ‰es O2 ZÅvM KGi eGj ‰LbI evqygíGj O2 I CO2 
MÅvGmi fvimvgÅ eRvq iGqGQ, ˆeuGP iGqGQ RxeK„j| ZvB ejv hvq 
RxeRMGZi RbÅ DóxcGKi mgxKiYwU A Æ̂vr mvGjvKmsGkÏlY 
cÉwKÌqvwUi ài‚Z½ Acwimxg| 

cÉk²6  6CO2 + 12H2O  
X


ˆKÑvGivwdj

Y + 6H2O + 6O2    

wkLbdj-2  [Kz. ˆev. 2015]   
K. C3-Dw«¿` Kx?  1 
L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevS?  2 



4 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

M. Dw«¿`G`Gn 'Y' KxfvGe ŠZwi nq? eÅvLÅv KGiv| 3 
N. 'X' ‰i AbycwÕ©wZ DcGivÚ wewKÌqvwUGZ Kx cÉfve ˆdjGZ 

cvGi? ˆZvgvi gZvgZ `vI|  4 
6 bs cÉGk²i Dîi 

K  mvGjvKmsGkÏlY cÉwKÌqvq kKÆiv ŠZwiGZ KÅvjwfb I eÅvkvg 
MwZc^ Abymvix Dw«¿`B nGjv C3 Dw«¿`|  

L  ˆh cÉwKÌqvq ˆKvGli mvBGUvµÏvRGg ‰K AYy ™ÏyGKvR wewf®² 
ivmvqwbK wewKÌqvq RvwiZ nGq ỳB AYy cvBi‚wfK AÅvwmW ŠZwi KGi 
ZvGK ™ÏvBGKvjvBwmm eGj| ‰B avGc Pvi AYy ATP ‰es ỳB AYy 
NADH+H+ Drc®² nq| ‰ cÉwKÌqvi RbÅ ˆKvGbv AwÝGRGbi 
cÉGqvRb cGobv, ZvB ™ÏvBGKvjvBwmm mevZ I AevZ Dfq cÉKvi 
k¼mGbiB cÉ^g chÆvq| 

M  DóxcGK 'Y' nGœQ ™ÏyGKvR| DóxcGKi 'X' AvGjv ‰es wewKÌqvwU 
mvGjvKmsGkÏlY| ‰wU ‰KwU RwUj I `xNÆ cÉwKÌqv| cÉwKÌqvwU 
AvGjvK I A®¬Kvi bvgK ỳ’wU chÆvGq mÁ·®² nq| AvGjvK chÆvGq 
ˆmŒi kwÚ ivmvqwbK kwÚGZ i‚cv¯¦wiZ nq| AvGjvi DcwÕ©wZGZ 
ˆKÑvGivwdj AYy nGZ BGjKUÇb DrwÞµ¦ nGq wewf®² evnGKi gaÅ w`Gq 
cƒGeÆi ˆKÑvGivwdj AYyGZ ev AbÅ ˆKÑvGivwdj AYyGZ ˆcuŒQvq| ‰ mgq 
cw^gGaÅ ATP ŠZwi nq| Avevi APKÌxq cG^ NADPH2 ŠZwi nq| 
‰B chÆvGqB APKÌxq cG^ H2O-‰i mvGjvK-wefvRb NGU ‰es O2 

wbMÆZ nq| Aciw`GK A®¬Kvi chÆvGq AvGjvi cÉGqvRb cGo bv| 
AvGjvK chÆvGq Drc®² ATP I NADPH2-‰i mnvqZvq A®¬Kvi 
chÆvGq CO2 weRvwiZ nGq 'Y' ev ™ÏyGKvR ŠZwi nq|   

N  wewKÌqvwUGZ 'X' nGjv AvGjv| ‰LvGb 'Y' nGjv ™ÏyGKvR ‰es 
wewKÌqvwU nGjv mvGjvKmsGkÏlY| ‰wU ‰KwU RwUj I `xNÆ cÉwKÌqv| 
‰ cÉwKÌqvq AvGjv I ˆKÑvGivwdGji DcwÕ©wZGZ CO2 I H2O-i 
ivmvqwbK wewKÌqvq kKÆiv RvZxq Lv`Å ŠZwi nq ‰es O2 wbMÆZ nq| 
‰B cÉwKÌqvwU `y’wU chÆvGq mÁ·®² nq| ‰KwU AvGjvK wbfÆi chÆvq 
‰es AbÅwU nGjv A®¬Kvi chÆvq| AvGjvK wbfÆi chÆvGqB ˆmŒikwÚ 
ivmvqwbK kwÚGZ i…cv¯¦wiZ nq| ‰B chÆvGq ˆKÑvGivwdj AYy 
AvGjvKiwkÄi ˆdvUb ˆkvlY KGi| ˆkvlYK‡Z ˆdvUb nGZ kwÚ 
mçq KGi ADP-‰i mvG^ A‹Re dmGdU wgwjZ nGq ATP ŠZwi 
KGi| ‰B chÆvGq cvwb weGqvwRZ nGq AwÝGRb, nvBGWËvGRb I 
BGjKUÇb Drc®² nq| BGjKUÇb NADP-ˆK weRvwiZ KGi 
NADPH+H+ Drc®² KGi| Avevi mvGjvKmsGkÏlGYi A®¬Kvi 
chÆvGqi ˆÞGò AvGjvK chÆvGq Drc®² ATP I NADPH+H+ ‰i 
mnvqZvq CO2 weRvwiZ nGq kKÆiv Drc®² nq hv Dw«¿G`i Lv`Å| 
A®¬Kvi chÆvGq AvGjvi cÉZÅÞ cÉGqvRb nq bv| wK §̄ AvGjvK 
chÆvGq Drc®² ATP I NADPH+H+ Qvov MvGQi Lv`Å ŠZwi nGe bv, 
‰es AvGjv Qvov ATP I NADPH+H+ Drc®² nIqv mÁ¿e bq| ZvB 
ejv hvq, 'X' A Æ̂vr AvGjvi AbycwÕ©wZGZ DÚ wewKÌqvwU NUGe bv, 
A^Ævr Dw«¿G` mvGjvKmsGkÏlY cÉwKÌqvwU e®¬ ^vKGe| 

cÉk²7  CO2+ AvîxKiY kwÚ 
weRvwiZ

 kKÆiv   

wkLbdj-2  [P. ˆev. 2015]   
K. ŠRegy`Ëv Kx?  1 
L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevS?  2 
M. DóxcGKi AvGjvGK kKÆiv ŠZwii ‰ cÉwKÌqvwU eYÆbv KGiv| 3 
N. “DóxcKmswkÏÓ¡ cÉwKÌqvwU RxeRMGZi meGPGq ài‚Z½cƒYÆ 

ŠRe-ivmvqwbK cÉwKÌqv”@DwÚwUi h^v Æ̂Zv weGkÏlY KGiv|  4 

7 bs cÉGk²i Dîi 

K  ATP-ˆK ˆ`Gni ŠRegy`Ëv ejv nq, KviY, ‰wU kwÚ Rgv ivGL 
‰es cÉGqvRGb wewf®² wewKÌqvq Zv mieivn KGi| 

L  ™ÏvBGKvjvBwmm RxGei mevZ I AevZ Dfq cÉKvi k¼mGbi cÉ^g 
avc| hv ˆKvGli mvBGUvµÏvRGg NGU ^vGK| ‰ avGc ˆKvGbv 
AwÝGRGbi cÉGqvRb nq bv| ‰ cÉwKÌqvq ‰K AYy ™ÏyGKvR wewf®² 
ivmvqwbK wewKÌqvq RvwiZ nGq `y’AYy cvBi‚wfK AÅvwmW, Pvi AYy 
ATP ( ỳB AYy LiP nq) ‰es `yB AYy NADH+H+  Drc®² KGi|   

M  DóxcGKi mgxKiGYi gvaÅGg kKÆiv ŠZwii A®¬Kvi chÆvq 

wbG`Æk Kiv nGqGQ| ‰ chÆvGq AvñxKiY kwÚi (ATP I 
NADPH+H+) mnvqZvq CO2 weRvwiZ nGq kKÆiv Drc®² nq| meyR 
Dw«¿G`i CO2 weRviGYi gvaÅGg kKÆiv ŠZwii wZbwU MwZc^ kbvÚ 
Kiv nGqGQ h^v: (i) KÅvjwfb PKÌ, (ii) nÅvP I ÕÏÅvK PKÌ I (iii) 

ˆKÌmyGjwmqvb AÅvwmW wecvK PKÌ| 

kKÆiv ŠZwii KÅvjwfb PKÌwU eYÆbv Kiv nGjv (i) KÅvjwfb PKÌ: 

evqygíGji CO2 còiG®¬Èi gaÅ w`Gq ˆKvGl cÉGek KGi| ˆKvGl 
AewÕ©Z 5-KveÆb wewkÓ¡ ivBeyGjvR-1, 5-WvBdmGdGUi mvG^ 
CO2 wgwjZ nGq 6-KveÆb wewkÓ¡ AÕ©vqx wKGUv AÅvwmW ŠZwi KGi| 
‰wU mvG^ mvG^ ˆfGã ‰ PGKÌi cÉ^g Õ©vqx c`v Æ̂ wnGmGe wZb 
KveÆb wewkÓ¡ 3-dmGdvw™ÏmvwiK AÅvwmW (3PGA) (`y’AYy) Drc®² 
KGi| ZvB ‰ PKÌGK C3MwZc^ eGj| ATP I NADPH+H+ eÅenvi 
KGi 3PGA, 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ AÅvwmGUvb 
dmGdU ŠZwi nq| 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ 
AÅvwmGUvb dmGdU ˆ^GK KÌgvMZ wewKÌqvi gvaÅGg ‰Kw`GK kKÆiv 
I Aciw`GK ivBeyGjvR-1, 5-WvBdmGdU ŠZwi nGZ ^vGK| 

cybtmsGkÏwlZ ivBeyGjvR-1, 5- WvBdmGdU cybivq ‰K AYy CO2 

MÉnY KGi KÅvjwfb PGKÌ cÉGek KGi| AZ‰e, 6-AYy CO2 ˆ^GK 
‰K AYy ™ÏyGKvR ŠZwii mgq KÅvjwfb PKÌGK Qqevi NyiGZ nq|  

N  DóxcGK mswkÏÓ¡ cÉwKÌqvwU nGjv mvGjvKmsGkÏlY| 
mvGjvKmsGkÏlGYi gvaÅGgB mƒhÆvGjvK I RxeGbi gGaÅ ˆmZze®¬b 
m†wÓ¡ nGqGQ| 

RxeRMGZi RbÅ ‰ mvGjvKmsGkÏlY cÉwKÌqvwU AcwinvhÆ| cÉK‡wZGZ 
‰Kgvò meyR Dw«¿`B mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi KiGZ 
cvGi| ˆKvGbv cÉvYxB Zvi wbGRi Lv`Å wbGR ŠZwi KiGZ cvGi bv| 
LvG`Åi RbÅ ZvB mgMÉ cÉvwYK„jGK mÁ·ƒYÆfvGeB meyR Dw«¿G`i Ici 
wbfÆi KiGZ nq| KvGRB ejv hvq, c†w^exi mKj Dw«¿` I cÉvYxi 
Lv`Å ŠZwi nq mvGjvKmsGkÏlGYi gvaÅGg| cwiGeGki fvimvgÅ 
iÞvq, weGkl KGi O2 I CO2 ‰i mwVK AbycvZ iÞvq 
mvGjvKmsGkÏlY cÉwKÌqv ‰K weGkl f„wgKv cvjb KGi ^vGK| 

cwiGeGki fvimvgÅ bÓ¡ nGj Zv nGe RxeRMGZi RbÅ ügwK Õ¼i…c| 
mKj Rxe k¼mb cÉwKÌqvq O2 MÉnY KGi ‰es CO2 ZÅvM KGi| 
ˆKejgvò k¼mb cÉwKÌqv PjGZ ^vKGj evqygíGj O2 MÅvGmi Õ¼Í̧Zv 
‰es CO2 MÅvGmi AvwaKÅ ˆ`Lv w`Z| wK §̄ meyR Dw«¿` 
mvGjvKmsGkÏlY cÉwKÌqvq CO2 MÉnY KGi ‰es O2 ZÅvM KGi eGj 
‰LbI evqygíGj O2 I CO2 MÅvGmi fvimvgÅ eRvq iGqGQ, ˆeuGP 
iGqGQ RxeK„j| ZvB ejv hvq RxeRMGZi RbÅ DóxcGKi 
mgxKiYwU A Æ̂vr mvGjvKmsGkÏlY cÉwKÌqvwUi ài‚Z½ Acwimxg| 



Rxebxkw³ 5 

cÉk²8  

  

wPò-P wPò-Q 

O2 

CO2 

 
wkLbdj-6  [iv. ˆev. 2015]  

K. cÉGÕ¼`b Kx?  1 
L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevS?  2 
M. wPò-P-‰ ˆ`LvGbv cÉwKÌqvwU wPò-Q-‰ KxfvGe msNwUZ 

nq@eÅvLÅv KGiv|  3 
N. wPò-P-‰ ˆ`LvGbv cÉwKÌqvwU Dw«¿` I cÉvYx Dfq RxGei RbÅ 

mgvb ài‚Z½cƒYÆ- hywÚmn eÅvLÅv KGiv|   4 
8 bs cÉGk²i Dîi 

K  Dw«¿` ˆh kvixiZvî½xq cÉwKÌqvq Zvi evqexq AGãi gvaÅGg 
cÉGqvRGbi AwZwiÚ cvwb evÓ·vKvGi ˆei KGi ˆ`q ZvB cÉGÕ¼`b|  

L  ˆh cÉwKÌqvq ˆKvGli mvBGUvµÏvRGg ‰K AYy ™ÏyGKvR wewf®² 
ivmvqwbK wewKÌqvq RvwiZ nGq `yB AYy cvBi‚wfK AÅvwmGW cwiYZ 
nq ZvGK ™ÏvBGKvjvBwmm eGj| ™ÏvBGKvjvBwmmGK EMP cv^IGq ev 
mvBGUvµÏvRwgK k¼mbI ejv nq| ‰ cÉwKÌqvi RbÅ ˆKvGbv 
AwÝGRGbi cÉGqvRb cGo bv, ZvB MÐvBGKvjvBwmm mevZ I AevZ 
Dfq k¼mGbiB cÉ^g avc|  

M  wPò-P-‰ ˆ`LvGbv cÉwKÌqvwU nGœQ k¼mb| k¼mbKvGhÆ mvnvhÅ Kiv 
wPò-Q A^Ævr gvBGUvKw´£ÈqGbi KvR| k¼mGbi AZÅ¯¦ ài‚Z½cƒYÆ avc 
ˆKÌemPKÌ I AwÝGWwUf dmGdvivBGjkb gvBGUvKw´£ÈqGb msNwUZ 
nq| ˆKÌem PGKÌ AskMÉnYKvix me ‰bRvBg gvBGUvKw´£ÈqGb 
DcwÕ©Z ^vKvq, k¼mGb mGeÆvœP kwÚ Drcv`bKvix ‰ avcwU 
gvBGUvKw´£ÈqGbB msNwUZ nq| ˆKÌem PGKÌi gvaÅGg ỳB AYy 
AÅvwmUvBj ˆKv-‰ nGZ Pvi AYy CO2, Qq AYy NADH+H+, `yB AYy 
FADH2‰es `yB AYy GTP ŠZwi nq| gvBGUvKw´£ÈqGbi ˆfZGii 
ˆggGeËGb AewÕ©Z NAD, FAD, ˆKv-‰bRvBg ‰es mvBGUvGKÌvg 
‰bRvBgmgƒn w`Gq BGjKUÇb cwienbZ¯¨ (Electron Transport 

System) MwVZ| ‰iv kwÚgvòvi KÌgavivq ciÕ·i mwäZ ‰es 
‰KwU nGZ AbÅwUGZ BGjKUÇb Õ©vbv¯¦Gi mÞg| ‰KGRvov 
BGjKUÇb ETS-‰i gvaÅGg DœP kwÚgvòv nGZ wbÁ²kwÚgvòvq KÌgv®¼Gq 
Õ©vbv ¦̄wiZ nq| BGjKUÇb Õ©vbv ¦̄Gii mgq ˆh kwÚ wbMÆZ nq Zv 
w`Gq ADP-‰i mvG^ A‹Re dmGdU (Pi) hyÚ nGq ATP ŠZwi KGi|  
N  wPò-P ‰ ˆ`LvGbv cÉwKÌqvwU nGjv k¼mb| k¼mb cÉwKÌqvq Drc®² 
kwÚ w`Gq Dw«¿` I cÉvYxi me aiGbi wKÌqv-wewKÌqv I KvRKgÆ 
cwiPvwjZ nq| Dw«¿` I cÉvwYG`Gn 24 N´ŸvB ‰ cÉwKÌqv PGj| k¼mGb 
wbMÆZ CO2, RxGei cÉavb Lv`Å kKÆiv DrcG®²i RbÅ Dw«¿G`i 
mvGjvKmsGkÏlGY eÅen†Z nq| ‰ cÉwKÌqv Dw«¿G` LwbR jeY 
cwiGkvlGY mvnvhÅ KGi, hv cGivÞfvGe Dw«¿G`i e†w«¬ I AbÅvbÅ 
ŠRweK cÉwKÌqv Pvjy ivGL| Dw«¿` I cÉvYxi ˆKvl wefvRGbi 
cÉGqvRbxq kwÚ I wKQy AvbylwãK c`v Æ̂ k¼mb cÉwKÌqv ˆ^GK AvGm| 
ZvB ‰ cÉwKÌqv RxGei Š`wnK e†w«¬Iwbq¯¨Y KGi| ‰ cÉwKÌqv wewf®² 
Dc-Þvi I ŠRe AÅvwmW m†wÓ¡GZ mnvqZv Kivi gvaÅGg RxeGbi 

AbÅvbÅ ŠRweK KvGRI mnvqZv KGi| wKQy eÅvKGUwiqv AwÝGRGbi 
DcwÕ©wZGZ euvPGZ cvGi bv| ‰G`i kwÚ Drcv`Gbi ‰Kgvò Dcvq 
nGjv AevZ k¼mb| ZvQvov Dw«¿G`i e†w«¬ I weKvGki RbÅ ˆh kwÚi 
cÉGqvRb Zv k¼mb cÉwKÌqv ˆ^GKB AvGm| k¼mb cÉwKÌqvq Drc®² CO2, 

mvGjvKmsGkÏlGY Ask wbGq Lv`Å ŠZwii cvkvcvwk O2 Drc®² KGi| 
‰B O2 cÉvYxG`i ˆeuGP ^vKvi RbÅ AvekÅK| ‰Qvov cwiGeGki 
fvimvgÅ iÞvqI cÉwKÌqvwU cGivÞfvGe f„wgKv ivGL, hv mKj RxGei 
RbÅ ài‚Z½cƒYÆ| KvGRB DcwiDÚ eYÆbv ˆ^GK ˆevSv hvq ˆh, wPò-P-‰ 
ˆ`LvGbv k¼mb cÉwKÌqvwU Dw«¿̀  I cÉvYx Dfq RxGei RbÅ mgvb ài‚Z½cƒYÆ| 

cÉk²9  C6H12O6 + A  6CO2 + 6H2O + kwÚ    
                                        wkLbdj-7  [e. ˆev. 2015]  

K. ™ÏvBGKvjvBwmm ˆKv^vq NGU? 1 

L. C4 Dw«¿` ejGZ Kx ˆevS?  2 
M. DóxcGKi cÉwKÌqvwU A-‰i AbycwÕ©wZGZ KxfvGe NGU? 

eÅvLÅv KGiv|  3 
N. DóxcGKi cÉwKÌqvwU RxGei AwÕ¦Z½ iÞvq Kx aiGbi f„wgKv 

ivGL? gZvgZ `vI|  4 
9 bs cÉGk²i Dîi 

K  ™ÏvBGKvjvBwmm RxeGKvGli mvBGUvµÏvRGg NGU| 

L  meyR Dw«¿G` msNwUZ mvGjvKmsGkÏlGYi A®¬Kvi chÆvGq CO2 

weRviGbi wZbwU MwZcG^i ‰KwU nGjv nÅvP I ÕÏÅvK PKÌ ev C4 

MwZc^| ‰ PGKÌi cÉ^g AÕ©vqx c`v Æ̂ nGjv 4 KveÆb wewkÓ¡ 

AÝvGjv AÅvwmwUK AÅvwmW| ˆhme Dw«¿G` nÅvP I ÕÏÅvK PKÌ ev C4 

MwZcG^i gvaÅGg CO2-‰i weRvib msNwUZ nq ˆhme Dw«¿`B nGjv 

C4 Dw«¿`| ˆhgb: fzëv, AvL, AbÅvbÅ Nvm RvZxq Dw«¿`| 

M  DóxcGKi mgxKiY «¼viv k¼mb cÉwKÌqvGK ˆevSvGbv nGqGQ ˆhLvGb 

A nGjv AwÝGRb| k¼mb cÉwKÌqv ỳ’aiGbi mevZ k¼mb I AevZ 

k¼mb| k¼mb cËwKÌqvwU A A Æ̂vr AwÝGRGbi AbycwÕ©wZGZ NUGj ZvGK 

eGj AevZ k¼mb| ˆKej gvò KwZcq AYyRxGe (eÅvKGUwiqv, BÕ¡ 

BZÅvw`) AevZ k¼mb NGU| AevZ k¼mGb k¼mwbK eÕ§ AwÝGRGbi 

mvnvhÅ QvovB ˆKvl gaÅÕ© ‰bRvBg «¼viv AswkKi…Gc RvwiZ nGq 
wewf®² ŠRe ˆhŒM, CO2 I mvgvbÅ kwÚ Drc®² nq|  

C6H12O6 
‰bRvBg 2C2H5OH + 2CO2 + kwÚ 

AevZ k¼mb ỳ’wU avGc mÁ·®² nq, hv wbGÁ² ˆ`Iqv nGjv 

™ÏvBGKvjvBwmm: ‰ avGc ‰K AYy ™ÏyGKvR wewf®² ivmvqwbK wewKÌqvq 

RvwiZ nGq `yB AYy cvBi‚wfK AÅvwmW, Pvi AYy ATP (‰i gGaÅ `yB 
AYy LiP nGq hvq) I `yB AYy NADH+H+ Drc®² nq| ‰ avGc 

ˆKvGbv AwÝGRb cÉGqvRb nq bv| 

cvBi‚wfK AÅvwmGWi AmÁ·ƒYÆ RviY: mvBGUvµÏvRGg AewÕ©Z 

‰bRvBGgi KvhÆKvwiZvq cvBi‚wfK AÅvwmW AmÁ·ƒYÆi…Gc RvwiZ nGq 

CO2 ‰es B^vBj AÅvjGKvnj (Dw«¿G`) A^ev jÅvKwUK AÅvwmW 

(cÉvwYGZ) Drc®² nq| ‰ avcwUI AwÝGRGbi AbycwÕ©wZGZ mÁ·®² 

nq|  
N  DóxcGKi cÉwKÌqvwU nGjv k¼mb cÉwKÌqv| k¼mb cÉwKÌqvq Drc®² 

kwÚ w`Gq Dw«¿` I cÉvYxi me aiGbi wKÌqv-wewKÌqv I KvRKgÆ 

cwiPvwjZ nq| Dw«¿` I cÉvwYG`Gn 24 N´ŸvB ‰ cÉwKÌqv PGj| k¼mGb 



6 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

wbMÆZ CO2, RxGei cÉavb Lv`Å kKÆiv DrcG®²i RbÅ Dw«¿G`i 

mvGjvKmsGkÏlGY eÅen†Z nq| ‰ cÉwKÌqv Dw«¿G` LwbR jeY 
cwiGkvlGY mvnvhÅ KGi, hv cGivÞfvGe Dw«¿G`i e†w«¬ I AbÅvbÅ 

ŠRweK cÉwKÌqv Pvjy ivGL| Dw«¿` I cÉvYxi ˆKvl wefvRGbi 

cÉGqvRbxq kwÚ I wKQy AvbylwãK c`v Æ̂ k¼mb cÉwKÌqv ˆ^GK AvGm| 

ZvB ‰ cÉwKÌqv RxGei Š`wnK e†w«¬Iwbq¯¨Y KGi| ‰ cÉwKÌqv wewf®² 

Dc-Þvi I ŠRe AÅvwmW m†wÓ¡GZ mnvqZv Kivi gvaÅGg RxeGbi 
AbÅvbÅ ŠRweK KvGRI mnvqZv KGi| wKQy eÅvKGUwiqv AwÝGRGbi 

DcwÕ©wZGZ euvPGZ cvGi bv| ‰G`i kwÚ Drcv`Gbi ‰Kgvò Dcvq 

nGjv AevZ k¼mb| ZvQvov Dw«¿G`i e†w«¬ I weKvGki RbÅ ˆh kwÚi 
cÉGqvRb Zv k¼mb cÉwKÌqv ˆ^GKB AvGm| k¼mb cÉwKÌqvq Drc®² CO2, 

mvGjvKmsGkÏlGY Ask wbGq Lv`Å ŠZwii cvkvcvwk O2 Drc®² KGi| 

‰B O2 cÉvYxG`i ˆeuGP ^vKvi RbÅ AvekÅK| ‰Qvov cwiGeGki 
fvimvgÅ iÞvqI cÉwKÌqvwU cGivÞfvGe f„wgKv ivGL, hv mKj RxGei 

RbÅ ài‚Z½cƒYÆ| KvGRB DcwiDÚ eYÆbv ˆ^GK ˆevSv hvq ˆh, 
DóxcGKi k¼mb cÉwKÌqvwU RxGei AwÕ¦Z½ iÞvq weGkl f„wgKv cvjb 

KGi| AA 

cÉk²10 C6H12O6 + O2  6H2O + 6CO2 + 686 KCal. 
 wkLbdj-2 I 5 [gqgbwmsn MvjÆm KÅvGWU KGjR] 

K. ˆKvbwUGK evGqvjwRKÅvj KGqb ejv nq? 1 
L. gÅvGKÌvDcv`vb ejGZ Kx ˆevS? 2 
M. AwÝGRGbi AbycwÕ©wZGZ wewKÌqvwUi wKi…c cwieZÆb 

NUGe?  3 
N. DóxcGK DwÍÏwLZ cÉwKÌqvwUi ài‚Z½ weGkÏlY KGiv|  4 

10 bs cÉGk²i Dîi 

K  ATP ˆK evGqvjwRKÅvj KGqb ev ŠRe gỳ Ëv ejv nq| 

L  Dw«¿G`i Õ¼vfvweK e†w«¬i RbÅ ˆhme Dcv`vb ˆewk cwigvGY 
`iKvi nq ˆmàGjvB gÅvGKÌvwbDwUÇGq´Ÿ ev gÅvGKÌvDcv`vb| 

gÅvGKÌvwbDwUÇGq´Ÿ 10wU h^v bvBGUÇvGRb (N), cUvwmqvg (K), 

dmdivm (P), KÅvjwmqvg (Ca), gÅvMGbwmqvg (Mg), KveÆb (C), 

nvBGWÈvGRb (H), AwÝGRb (O), mvjdvi (S) ‰es ˆjŒn (Fe)|  A 

M  DóxcGKi mgxKiY «¼viv k¼mb cÉwKÌqvGK ˆevSvGbv nGqGQ| k¼mb 
cËwKÌqvwU AwÝGRGbi AbycwÕ©wZGZ NUGj ZvGK eGj AevZ k¼mb| 
AevZ k¼mGb k¼mwbK eÕ§ AwÝGRGbi mvnvhÅ QvovB ˆKvl gaÅÕ© 
‰bRvBg «¼viv AswkKi…Gc RvwiZ nGq wewf®² ŠRe ˆhŒM, CO2 I 
mvgvbÅ kwÚ Drc®² nq|  

C6H12O6 
‰bRvBg 2C2H5OH + 2CO2 + kwÚ 

AevZ k¼mb ỳ’wU avGc mÁ·®² nq, hv wbGÁ² ˆ`Iqv nGjv 
™ÏvBGKvjvBwmm: ‰ avGc ‰K AYy ™ÏyGKvR wewf®² ivmvqwbK wewKÌqvq 

RvwiZ nGq `yB AYy cvBi‚wfK AÅvwmW, Pvi AYy ATP (‰i gGaÅ `yB 
AYy LiP nGq hvq) I `yB AYy NADH+H+ Drc®² nq| ‰ avGc 
ˆKvGbv AwÝGRb cÉGqvRb nq bv| 
cvBi‚wfK AÅvwmGWi AmÁ·ƒYÆ RviY: mvBGUvµÏvRGg AewÕ©Z 

‰bRvBGgi KvhÆKvwiZvq cvBi‚wfK AÅvwmW AmÁ·ƒYÆi…Gc RvwiZ nGq 
CO2 ‰es B^vBj AÅvjGKvnj (Dw«¿G`) A^ev jÅvKwUK AÅvwmW 
(cÉvYxGZ) Drc®² nq| ‰ avcwUI AwÝGRGbi AbycwÕ©wZGZ mÁ·®² 
nq|   

N  DóxcGK DwÍÏwLZ cÉwKÌqvwU nGjv mevZ k¼mb| mevZ k¼mbB 
nGjv Dw«¿` I cÉvYxi Õ¼vfvweK k¼mb cÉwKÌqv| ‰ cÉwKÌqvq Drc®² kwÚ 
w`Gq RxGei me aiGbi wKÌqv-wewKÌqv I KvRKgÆ cwiPvwjZ nq| 
k¼mGb wbMÆZ CO2 Dw«¿G`i cÉavb Lv`Å kKÆiv DrcG®²i RbÅ 
mvGjvKmsGkÏlGY eÅen†Z nq| ‰ cÉwKÌqv Dw«¿G` LwbR jeY 
cwiGkvlGY mvnvhÅ KGi| hv cGivÞfvGe Dw«¿G`i e†w«¬ I AbÅvbÅ 
ŠRweK cÉwKÌqv Pvjy ivGL| Dw«¿G`i ˆKvl wefvRGbi cÉGqvRbxq kwÚ 
I wKQz AvbylwãK c`v Æ̂ ‰ cÉwKÌqv ˆ^GKB AvGm| ZvB ‰ cÉwKÌqv 
RxGei Š`wnK e†w«¬I wbq¯̈Y KGi| ‰ cÉwKÌqv Dw«¿G` wewf®² DcÞvi 
I ŠRe ‰wmW m†wÓ¡GZ mnvqZv Kivi gvaÅGg Dw«¿` RxeGbi AbÅvbÅ 
ŠRweK KvGRI mnvqZv KGi| DcGii AvGjvPbv nGZ ˆ`Lv hvq, 
mevZ k¼mb cÉwKÌqv evavMÉÕ¦ nGj Dw«¿G`i Rxeb aviY A Æ̂vr Pjb, 
ÞqcƒiY, e†w«¬, Rbb cÉf‡wZ KvR myÓ¤zfvGe mÁ·®² nGe bv| 

cÉk²11   

 
wPò : Y 

   wkLbdj-2 [ivGR± Ềcyi KÅv´ŸbGg´Ÿ cvewjK Õ•zj I KGjR, MvRxcyi] 

K. k¼mGbi KZwU avc mvBGUvµÏvRGg NGU? 1 
L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevSvq? 2 
M. AwaKvsk ˆÞGò X ˆh cÉwKÌqvq Drc®² nq Zv eYÆbv KGiv|  3 
N. wPò Y weGk¼i AbÅZg ài‚Z½cƒYÆ ‰KwU ivmvqwbK cÉwKÌqv 

DwÚwU weGkÏlY KGiv|   4 
11 bs cÉGk²i Dîi 

K  k¼mGbi cÉ^g `yBwU avc mvBGUvµÏvRGg NGU| A 

L  ˆh cÉwKÌqvq ˆKvGli mvBGUvµÏvRGg ‰K AYy ™ÏyGKvR wewf®² 
ivmvqwbK wewKÌqvq RvwiZ nGq `yB AYy cvBi‚wfK AÅvwmGW cwiYZ 
nq ZvGK ™ÏvBGKvjvBwmm eGj| ™ÏvBGKvjvBwmmGK EMP cv^IGq ev 
mvBGUvµÏvRwgK k¼mbI ejv nq| ‰ cÉwKÌqvi RbÅ ˆKvGbv 
AwÝGRGbi cÉGqvRb cGo bv, ZvB MÐvBGKvjvBwmm mevZ I AevZ 
Dfq k¼mGbiB cÉ^g avc| A 

M  DóxcGKi X nGjv kKÆiv| mvGjvKmsGkÏlGYi A®¬Kvi chÆvGqi 
KÅvjwfb PGKÌi gvaÅGg AwaKvsk mgq kKÆiv ŠZwi nq| wbGP 

KÅvjwfb PGKÌi gvaÅGg kKÆiv ŠZwii cÉwKÌqvwU eYÆbv Kiv nGjv 
evqygíGji CO2 còiG®¬Èi gaÅ w`Gq ˆKvGl cÉGek KGi| ˆKvGl 
AewÕ©Z 5-KveÆb wewkÓ¡ ivBeyGjvR-1, 5-WvBdmGdGUi mvG^ 
CO2 wgwjZ nGq 6-KveÆb wewkÓ¡ AÕ©vqx wKGUv AÅvwmW ŠZwi KGi| 
‰wU mvG^ mvG^ ˆfGã ‰ PGKÌi cÉ^g Õ©vqx c`v Æ̂ wnGmGe `y’AYy 
wZb KveÆb wewkÓ¡ 3-dmGdvw™ÏmvwiK AÅvwmW (3PGA) Drc®² KGi| 
ZvB ‰ PKÌGK C3 MwZc^ eGj| ATP I NADPH+H+ eÅenvi KGi 
3PGA, 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ AÅvwmGUvb 



Rxebxkw³ 7 

dmGdU ŠZwi nq| 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ 
AÅvwmGUvb dmGdU ˆ^GK KÌgvMZ wewKÌqvi gvaÅGg ‰Kw`GK kKÆiv 
I Aciw`GK ivBeyGjvR-1, 5-WvBdmGdU ŠZwi nGZ ^vGK| 
cybtmsGkÏwlZ ivBeyGjvR-1, 5- WvBdmGdU cybivq ‰K AYy CO2 

MÉnY KGi KÅvjwfb PGKÌ cÉGek KGi| AZ‰e, 6-AYy CO2 ˆ^GK 
‰K AYy ™ÏyGKvR ŠZwii mgq KÅvjwfb PKÌ Qqevi NyiGe| A 

N  DóxcGKi wPò: Y cÉwKÌqvwU nGjv mvGjvKmsGkÏlY| RxeRMGZi 
RbÅ ‰ mvGjvKmsGkÏlY cÉwKÌqvwU AcwinvhÆ| cÉK‡wZGZ ‰Kgvò 
meyR Dw«¿`B mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi KiGZ cvGi| 
ˆKvGbv cÉvYxB Zvi wbGRi Lv`Å wbGR ŠZwi KiGZ cvGi bv| LvG`Åi 
RbÅ ZvB mgMÉ cÉvwYK„jGK mÁ·ƒYÆfvGeB meyR Dw«¿G`i Ici wbfÆi 
KiGZ nq| KvGRB ejv hvq, c†w^exi mKj Dw«¿` I cÉvYxi Lv`Å 
ŠZwi nq mvGjvKmsGkÏlGYi gvaÅGg| cwiGeGki fvimvgÅ iÞvq, 
weGkl KGi O2 I CO2 ‰i mwVK AbycvZ iÞvq mvGjvKmsGkÏlY 
cÉwKÌqv ‰K weGkl f„wgKv cvjb KGi ^vGK| cwiGeGki fvimvgÅ 
bÓ¡ nGj Zv nGe RxeRMGZi RbÅ ügwK Õ¼i…c| mKj Rxe k¼mb 
cÉwKÌqvq O2 MÉnY KGi ‰es CO2 ZÅvM KGi| ˆKejgvò k¼mb 
cÉwKÌqv PjGZ ^vKGj evqygíGj O2 MÅvGmi Õ¼Í̧Zv ‰es CO2 MÅvGmi 
AvwaKÅ ˆ`Lv w`Z| wK §̄ meyR Dw«¿̀  mvGjvKmsGkÏlY cÉwKÌqvq CO2 
MÉnY KGi ‰es O2 ZÅvM KGi eGj ‰LbI evqygíGj O2 I CO2 
MÅvGmi fvimvgÅ eRvq iGqGQ, ˆeuGP iGqGQ RxeKzj| ZvB ejv hvq, 
mvGjvKmsGkÏlY weGk¼i AbÅZg ài‚Z½cƒYÆ ‰KwU ivmvqwbK cÉwKÌqv|  

cÉk²12 
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wPò-A 

wkLbdj-2  [biwms`x miKvwi evwjKv DœP we`Åvjq] 
K. ˆjvKvm Kx? 1  
L. gvbyl ciGfvRx ˆKb? 2 
M. DóxcGKi ‘B’ chÆvqwU eYÆbv KGiv| 3 
N. RxeRMGZi RbÅ wPò-A cÉwKÌqvwUi ài‚Z½ weGkÏlY KGiv| 4 

12 bs cÉGk²i Dîi 

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

L  Dw«¿` ˆKÑvGivwdGji mvnvGhÅ wbGRi Lv`Å ŠZwi KiGZ cvGi| 
wK §̄ gvbyGli ˆ`Gn ‰iKg ˆKvb AãvYy ^vGK bv| ZvB ŠRweK 
KvhÆKÌg AeÅvnZ ivLGZ gvbylGK AbÅ Lv`Å DrGmi Dci wbfÆi 
KiGZ nq| ‰RbÅ gvbylGK ejv nq ciGfvRx| A 

M  DóxcGKi ‘B’ chÆvqwU nGjv mvGjvKmsGkÏlGYi A®¬Kvi chÆvq 

‰i KÅvjwfb PKÌ| wbGP ‰i eYÆbv Kiv nGjv 
evqygíGji CO2 còiG®¬Èi gaÅ w`Gq ˆKvGl cÉGek KGi| ˆKvGl 
AewÕ©Z 5-KveÆb wewkÓ¡ ivBeyGjvR-1, 5-WvBdmGdGUi mvG^ 
CO2 wgwjZ nGq 6-KveÆb wewkÓ¡ AÕ©vqx wKGUv AÅvwmW ŠZwi KGi| 
‰wU mvG^ mvG^ ˆfGã ‰ PGKÌi cÉ^g Õ©vqx c`v Æ̂ wnGmGe ỳ’AYy 
wZb KveÆb wewkÓ¡ 3-dmGdvw™ÏmvwiK AÅvwmW (3PGA) Drc®² KGi| 

ZvB ‰ PKÌGK C3 MwZc^ eGj| ATP I NADPH+H+ eÅenvi KGi 
3PGA, 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ AÅvwmGUvb 
dmGdU ŠZwi nq| 3-dmGdvw™ÏmvivjwWnvBW I WvBnvBGWÈvwÝ 
AÅvwmGUvb dmGdU ˆ^GK KÌgvMZ wewKÌqvi gvaÅGg ‰Kw`GK kKÆiv 
I Aciw`GK ivBeyGjvR-1, 5-WvBdmGdU ŠZwi nGZ ^vGK| 
cybtmsGkÏwlZ ivBeyGjvR-1, 5- WvBdmGdU cybivq ‰K AYy CO2 

MÉnY KGi KÅvjwfb PGKÌ cÉGek KGi| AZ‰e, 6-AYy CO2 ˆ^GK 
‰K AYy ™ÏyGKvR ŠZwii mgq KÅvjwfb PKÌ Qqevi NyiGe|  A 

N  DóxcGK wPò-A ˆZ mvGjvKmsGkÏlY chÆvqwU ˆ`LvGbv nGqGQ| 
RxeRMGZi RbÅ ‰ mvGjvKmsGkÏlY cÉwKÌqvwU AcwinvhÆ| cÉK‡wZGZ 
‰Kgvò meyR Dw«¿`B mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi KiGZ 
cvGi| ˆKvGbv cÉvYxB Zvi wbGRi Lv`Å wbGR ŠZwi KiGZ cvGi bv| 
LvG`Åi RbÅ ZvB mgMÉ cÉvwYK„jGK mÁ·ƒYÆfvGeB meyR Dw«¿G`i Ici 
wbfÆi KiGZ nq| KvGRB ejv hvq, c†w^exi mKj Dw«¿` I cÉvYxi 
Lv`Å ŠZwi nq mvGjvKmsGkÏlGYi gvaÅGg| cwiGeGki fvimvgÅ 
iÞvq, weGkl KGi O2 I CO2 ‰i mwVK AbycvZ iÞvq 
mvGjvKmsGkÏlY cÉwKÌqv ‰K weGkl f„wgKv cvjb KGi ^vGK| 
cwiGeGki fvimvgÅ bÓ¡ nGj Zv nGe RxeRMGZi RbÅ ügwK Õ¼i…c| 
mKj Rxe k¼mb cÉwKÌqvq O2 MÉnY KGi ‰es CO2 ZÅvM KGi| 
ˆKejgvò k¼mb cÉwKÌqv PjGZ ^vKGj evqygíGj O2 MÅvGmi Õ¼Í̧Zv 
‰es CO2 MÅvGmi AvwaKÅ ˆ`Lv w`Z| wK §̄ meyR Dw«¿` 
mvGjvKmsGkÏlY cÉwKÌqvq CO2 MÉnY KGi ‰es O2 ZÅvM KGi eGj 
‰LbI evqygíGj O2 I CO2 MÅvGmi fvimvgÅ eRvq iGqGQ, ˆeuGP 
iGqGQ RxeK„j| ZvB ejv hvq RxeRMGZi RbÅ mvGjvKmsGkÏlY 
cÉwKÌqvwUi ài‚Z½ Acwimxg| 

cÉk²13  

 CO2 O2 

CO2 

Y X 

O2 

 
 

wkLbdj-6 I 8  [Mft jÅveGiUwi nvB Õ•zj, XvKv]    
K. mviGKvGjgv Kx? 1 
L. gy^v NvGm mvGjvKmsGkÏlGYi nvi ˆewk ˆKb? 2 
M. Y ˆZ msNwUZ cÉwKÌqvi gvBGUvKw´£Èqvj avGci eÅvLÅv 

KGiv|  3 

N. X I Y cÉwKÌqv `ywU wf®² nGjI mÁ·KÆ we`Ågvb  weGkÏlY 
KGiv|  4 

13 bs cÉGk²i Dîi 

K  ˆcwkZ¯§i AveiYB nGjv mviGKvGjgv| A  

L  C4 Dw«¿G` ‰KB mvG^ nÅvP I ÕÏÅvK PKÌ ‰es KÅvjwfb PKÌ 
cwiPvwjZ nq eGj C4 Dw«¿G`i mvGjvKmsGkÏlGYi nvi ˆewk| gy^v 
Nvm ‰KwU C4 RvZxq  Dw«¿`| ZvB gy^v NvGm mvGjvKmsGkÏlGYi nvi 
ˆewk| A 

M  DóxcGKi ‘Y’ ˆZ msNwUZ cÉwKÌqvwU nGjv k¼mb| 
gvBGUvKw´£ÈqvGZ k¼mGbi ˆKÌem PKÌ I BGjKUÇb cÉevnZ¯̈ msNwUZ 
nq| wbGP avc«¼q eYÆbv Kiv nGjv @ 



8 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

ˆKÌem PKÌ : ˆKÌem PGKÌ 2 KveÆb wewkÓ¡ AÅvwmUvBj ˆKv-‰ RvwiZ 
nGq `yB AYy CO2 Drc®² nq| KveÆb WvBAÝvBW QvovI ‰ PGKÌ ‰K 
AYy AÅvwmUvBj ˆKv-‰ ˆ^GK wZb AYy NADH + H+, ‰K AYy  
FADH2 ‰es ‰K AYy GTP Drµ®² nq| ˆKÌem PGKÌ ˆgvU `yB AYy 
AÅvwmUvBj ˆKv-‰ ˆ^GK ˆgvU Pvi AYy CO2, 6 AYy NADH+H+, 

`yB AYy FADH2 ‰es `yB AYy GTP Drc®² nq| 
BGjKUÇb cÉevnZ¯¨ : ‰ avGc cƒeÆ avcmgƒGn Drc®² NADH+H+, 

FADH2 RvwiZ nGq ATP, cvwb,& BGjKUÇb I ˆcÉvUb Drc®² nq| 
DœP kwÚmÁ·®² BGjKUÇb cÉevnZG¯̈i gaÅ w`Gq cÉevwnZ nIqvi mgq 
kwÚ wbMÆZ nq| ˆmB kwÚ ATP  ŠZixGZ eÅen†Z nq|A 
N  DóxcGKi X ‰es Y cÉwKÌqv `y’wU h^vKÌGg mvGjvKmsGkÏlY ‰es 
k¼mb| mvGjvKmsGkÏlY cÉwKÌqv meyR Dw«¿G` NGU ^vGK| ‰ cÉwKÌqvq 
mƒhÆvGjvK, CO2, cvwb ‰es ˆKÑvGivwdj AvekÅK| mƒhÆvGjvGKi 
DcwÕ©wZGZ cvwb I CO2 ‰i ivmvqwbK wewKÌqvi gvaÅGg meyR 
Dw«¿G`i cvZvq kKÆiv RvZxq Lv`Å (C6H12O6) ŠZwi nq| ‰ aiGbi 
Lv`Å ŠZwii cÉwKÌqvB nGjv mvGjvKmsGkÏlY| CO2 ‰i AbycwÕ©wZGZ 
meyR Dw«¿` ‰ kKÆiv RvZxq Lv`Å ŠZwi KiGZ cvGi bv| 
mvGjvKmsGkÏlGYi mgq kKÆiv ŠZwii cvkvcvwk O2 Drc®² nGq 
^vGK| mvGjvKmsGkÏlGY eÅen†Z CO2 k¼mGbi dGjB ŠZwi nGq 
^vGK| mKj RxeGKvGlB k¼mb wKÌqv w`b-ivZ 24 N¥Ÿv PjGZ 
^vGK| k¼mb wKÌqvi kKÆiv, Z^v ™ÏyGKvR AwÝGRGbi gvaÅGg RvwiZ 
nGq kwÚ I CO2 Drc®² KGi| k¼mGb eÅen†Z kKÆiv (™ÏyGKvR) I O2 

mvGjvKmsGkÏlGYB ŠZwi nGq ^vGK| ZvB ˆ`Lv hvq ˆh, 
mvGjvKmsGkÏlGY kKÆiv ‰es O2 ŠZwi bv nGj k¼mb wKÌqv e®¬ nGq 
ˆhZ| Avevi k¼mb wKÌqvi dGj CO2 ŠZwi bv nGj mvGjvKmsGkÏlYI 
NUZ bv| myZivs, DóxcGKi cÉwKÌqv `y’wU A^Ævr mvGjvKmsGkÏlY I 
k¼mb ‰GK AGbÅi Dci wbfÆikxj| 
cÉk²14  

 
 
 
 wkLbdj-2 

K. RxebxkwÚ Kx? 1 
L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevS? 2 
M. L chÆvGqi eÅvLÅv KGiv| 3 
N. L chÆvq hw` ATP I NADPH2 ŠZwi bv nq ZvnGj D 

chÆvqwU mÁ·®² nGe bv-weGkÏlY KGiv|  4 
14 bs cÉGk²i Dîi 

K  Rxe KZ‡ÆK Zvi ˆ`Gn kwÚi Drcv`b I eÅenvGii ˆgŒwjK 

ˆKŒkjB RxebxkwÚ| A 

L  ˆh cÉwKÌqvq ‰K AYy ™ÏyGKvR wewf®² ivmvqwbK wewKÌqvq RvwiZ 
nGq `yB AYy cvBi‚wfK AÅvwmGW cwiYZ nq ZvGK MÏvBGKvjvBwmm 
eGj| ‰LvGb Pvi AYy ATP I `yB AYy NADH2 Drc®² nq, hvi 
gGaÅ `yB AYy ATP LiP nGq hvq| ‰ cÉwKÌqvwU mevZ k¼mb I AevZ 
k¼mb Dfq ˆÞGò NGU ‰es ‰i RbÅ ˆKvGbv O2-‰i cÉGqvRb nq 

bv| A 
M  DóxcGKi L chÆvqwU nGjv mvGjvKmsGkÏlGYi AvGjvK chÆvq| 
AvGjvKwbfÆi chÆvGqi RbÅ AvGjv AcwinvhÆ| ‰ chÆvGq ˆmŒikwÚ 
ivmvqwbK kwÚGZ i…cv ¦̄wiZ nq| ‰ cÉwKÌqvq ATP ‰es NADPH + 

H+ Drc®² nq| ‰B i…cv ¦̄wiZ kwÚ ATP ‰i gGaÅ mwçZ nq| ATP 
‰es NADPH + H+ m†wÓ¡GZ ˆKÑvGivwdj ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
ˆKÑvGivwdj AYy AvGjvKiwkÄi ˆdvUb ˆkvlY KGi| ˆkvlYK‡Z ˆdvUb 
nGZ kwÚ mçq KGi ADP ‰i mvG^ A‹Re dmGdU wgwjZ nGq 

ATP ŠZwi KGi| ATP ŠZwii ‰B cÉwKÌqvGK dGUvdmGdvivBGjkb 
eGj| 

ADP + Pi 
AvGjv


ˆKÑvGivwdj

 ATP 

dGUvdmGdvivBGjkb cÉwKÌqvq ATP Drc®² nq| BGjKUÇb NADP-

GK weRvwiZ KGi ATP ‰es NADPH+H+ Drc®² KGi|  
N  DóxcGKi L I D chÆvq ỳBwU h^vKÌGg mvGjvKmsGkÏlGYi 
AvGjvK I A®¬Kvi chÆvq| L chÆvGq ATP I NADPH2 nGœQ 
Dw«¿G`i AvñxKiY kwÚ| ‰wU AvGjvK wbfÆi chÆvGq Drc®² nq| ATP 
I NADPH2 Drcv`b evavMÉÕ¦ nGj Dw«¿G` ™ÏyGKvR ŠZwi nGe bv| 
ATP I NADPH2 m†wÓ¡GZ ˆKÑvGivwdj ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
ˆKÑvGivwdj AYy AvGjvK iwkÄi ˆdvUb ˆkvlY KGi ˆdvUb nGZ kwÚ 
mçq KGi ADP I A‹Re dmGdU wgwjZ nGq ATP ŠZwi KGi| 
mƒhÆvGjvK I ˆKÑvGivwdGji mnvqZvq dGUvjvBwmm cÉwKÌqvq cvwb 
weGqvwRZ nGq AwÝGRb, nvBGWÈvGRb I BGjKUÇb Drc®² KGi| 
‰fvGe AvGjvK wbfÆi chÆvGq AvñxKiY kwÚ ATP I NADPH2 
ŠZwi nq| Drc®² ATP I NADPH2 A®¬Kvi chÆvGq CO2 ‰i mvG^ 
hyÚ nGq meÆGkl kKÆiv Drc®² KGi| DcGii weGkÏlY ˆ^GK ejv 
hvq, Dw«¿G` mvGjvKmsGkÏlY cÉwKÌqvq kKÆiv ŠZwii RbÅ AvGjvK 
chÆvGq ŠZwi AvñxKiY kwÚ A Æ̂vr ATP I NADPH2 cÉGqvRb nq| 
dGj hw` ATP I NADPH2 ŠZwi bv nq ZvnGj mvGjvKmsGkÏlGYi 
A®¬Kvi chÆvq mÁ·®² nGe bv| djkÉ‚wZGZ ™ÏyGKvR Z^v kKÆiv ŠZwi 
nGe bv|  

cÉk²15 

 
 
 
 
 
 
 
 

 
 
 

  wkLbdj-2 I 5 

K. evGqv‰bvwRÆ Kx? 1 

L. CO2 KxfvGe cvZvi AfÅ¯¦Gi ˆcuŒQvq? 2 

M. wPGò cÉ`wkÆZ cÉwKÌqvwU eÅvLÅv KGiv| 3 

N. wPGòi cÉwKÌqvwU RxeKzGji RbÅ AZxe Ri‚wi@ ‘DwÚwU 
weGkÏlY KGiv| 4 

15 bs cÉGk²i Dîi 

K  ATP I NADPH2 nGjv evGqv‰bvwRÆ| 

L  cvZvi AfÅ¯¦Gi cÉGeGki ˆÞGò CO2 cÉ^Gg còiG®¬Èi ˆfZi 
w`Gq còiG®¬Èi ˆcQGbi evqyKzVzwiGZ ˆcuŒQvq| evqyKzVzwi nGZ CO2 

mvGjvKmsGkÏlY 

L chÆvq  D chÆvq  

 ˆKÑvGivwdj 

BCO2 

AO2 wbMÆgb 



Rxebxkw³ 9 

eÅvcb cÉwKÌqvq ˆgGmvwdj wUmyÅi ˆKÑvGivµÏvGÕ¡ cÉGek KGi| ‰fvGe 
evqygíj ˆ^GK CO2 cvZvi AfÅ¯¦Gi cÉGek KGi| 

M  wPGò cÉ`wkÆZ cÉwKÌqvwU nGjv mvGjvKmsGkÏlY cÉwKÌqv| ‰ 
cÉwKÌqvq AvGjv I ˆKÑvGivwdGji DcwÕ©wZGZ CO2 I H2O-i 
ivmvqwbK wewKÌqvq kKÆiv RvZxq Lv`Å ŠZwi nq ‰es O2 wbMÆZ nq| 
cÉwKÌqvwU AvGjvK I A®¬Kvi chÆvGq mÁ·®² nq| AvGjvK chÆvGq 
ˆmŒikwÚ ivmvqwbK kwÚGZ i…cv¯¦wiZ nq| ‰ chÆvGq ATP I 
NADPH2 ŠZwi nq| AvGjvi DcwÕ©wZGZ ˆKÑvGivwdj AYy nGZ 
BGjKUÇb (e-) DrwÞµ¦ nq ‰es wewf®² evnGKi gaÅ w`Gq cƒGeÆi 
ˆKÑvGivwdj AYyGZ A^ev AbÅ ˆKÑvGivwdj AYyGZ ˆcuŒQvq| ‰ mgq 
cw^gGaÅ ATP ŠZwi nq| Avevi APKÌxq cG^ NADPH2 ŠZwi nq| 
mvGjvKmsGkÏlGYi AvGjvK chÆvGqi APKÌxq cG^ H2O-i mvGjvK 
wefvRb NGU ‰es ˆmLvb ˆ^GK O2 wbMÆZ nq| A®¬Kvi chÆvGq 
AvGjvi ˆKvGbv cÉGqvRb nq bv| ‰ chÆvGq AvGjvK chÆvGq Drc®² 
ATP I NADPH2 ‰i mnvqZv CO2 weRvwiZ nGq kKÆiv RvZxq 
Lv`Å ™ÏyGKvR ŠZwi nq| 

N  wPGò mvGjvKmsGkÏlY cÉwKÌqvGK eySvGbv nGqGQ| mvGjvKmsGkÏlY 
cÉwKÌqv mgMÉ RxeKzGji RbÅ AcwinvhÆ| cÉK‡wZGZ ‰Kgvò meyR 
Dw«¿`B mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi KiGZ cvGi| ˆKvGbv 
cÉvYxB Zvi wbGRi Lv`Å wbGR ŠZwi KiGZ cvGi bv| LvG`Åi RbÅ 
ZvB mgMÉ cÉvwYKzjGK mÁ·ƒYÆfvGeB meyR Dw«¿G`i Ici wbfÆi KiGZ 
nq| KvGRB ejv hvq, c†w^exi mKj Dw«¿` I cÉvYxi Lv`Å ŠZwi nq 
mvGjvKmsGkÏlGYi gvaÅGg| cwiGeGki fvimvgÅ iÞvq, weGkl KGi 
O2 I CO2 ‰i mwVK AbycvZ iÞvq mvGjvKmsGkÏlY cÉwKÌqv ‰K 
weGkl f„wgKv cvjb KGi ^vGK| cwiGeGki fvimvgÅ bÓ¡ nGj Zv 
RxeRMGZi RbÅ nq ügwK Õ¼i…c| mKj Rxe k¼mb cÉwKÌqvq O2 
MÉnY KGi ‰es CO2 ZÅvM KGi| ˆKejgvò k¼mb cÉwKÌqv PjGZ 
^vKGj evqygíGj O2 MÅvGmi Õ¼Í̧Zv ‰es CO2 MÅvGmi AvwaKÅ ˆ`Lv 
w`Z| wK ¦̄y meyR Dw«¿` mvGjvKmsGkÏlY cÉwKÌqvq CO2 MÉnY KGi 
‰es O2 ZÅvM KGi eGj ‰LbI evqygíGj O2 I CO2 MÅvGmi 
fvimvgÅ eRvq iGqGQ| ˆeuGP iGqGQ RxeKzj| ZvB ejv hvq ˆh, 
cÉK‡wZGZ RxeKzjGK euvwPGq ivLGZ mvGjvKmsGkÏlY cÉwKÌqvwU AZxe 
Ri‚wi| 

cÉk²16 Dw«¿G`i Lv`Å cÉÕ§GZi cÉwKÌqvwU AZÅ ¦̄ RwUj cÉwKÌqv| ‰ 

cÉwKÌqvi cÉ^g chÆvGq mƒhÆvGjvGKi DcwÕ©wZ AcwinvhÆ| AekÅ w«¼Zxq 
chÆvGq AvGjvi cÉGqvRb nq bv| wkLbdj-2 

K. RxebxkwÚ Kx?  1 
L. AevZ k¼mb cÉwKÌqvq Kg kwÚ Drc®² nq ˆKb? 2 
M. cÉ^g chÆvq eÅvLÅv KGiv| 3 
N. cÉ^g chÆvq hw` ATP I NADPH2 ŠZwi bv nq ZvnGj 

w«¼Zxq chÆvqwU mÁ·®² nGe bv-weGkÏlY KGiv|  4 
16 bs cÉGk²i Dîi 

K  Rxe KZ‡ÆK Zvi ˆ`Gn kwÚi Drcv`b I eÅenvGii ˆgŒwjK 

ˆKŒkjB Rxebx kwÚ| A 

L  AevZ k¼mb `ywU avGc mÁ·®² nq| cÉ^g avGc ‰K Aby ™ÏyGKvR 
ˆ^GK `yB Aby cvBi‚wfK ‰wmW, Pvi Aby ATP ‰es `yB Aby 
NADHH Drc®² nq| ‰i gGaÅ `yB Aby ATP LiP nGq hvq| 
AbÅw`GK AevZ k¼mGb 38wU ATP Drc®² nq| AevZ k¼mGbi 

w«¼Zxq avGc mvBGUvµÏvRGg AewÕ©Z ‰bRvBGgi KvhÆKvwiZvq 
cvBi‚weK ‰wmW AmÁ·ƒYÆi…Gc RvwiZ nGq CO2 ‰es B^vBj 
AÅvjGKvnj A^ev ÷ay jÅvKwUK ‰wmW Drc®² nq| ‰me KviGY 

AevZ k¼mb cÉwKÌqvq Kg kwÚ Drc®² nq| A 

M  DóxcGKi cÉ^g chÆvqwU nGjv mvGjvKmsGkÏlGYi AvGjvK chÆvq| 
AvGjvKwbfÆi chÆvGqi RbÅ AvGjv AcwinvhÆ| ‰ chÆvGq ˆmŒikwÚ 
ivmvqwbK kwÚGZ i…cv ¦̄wiZ nq| ‰ cÉwKÌqvq ATP ‰es NADPH + 

H+ Drc®² nq| ‰B i…cv ¦̄wiZ kwÚ ATP ‰i gGaÅ mwçZ nq| ATP 
‰es NADPH + H+ m†wÓ¡GZ ˆKÑvGivwdj ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
ˆKÑvGivwdj AYy AvGjvKiwkÄi ˆdvUb ˆkvlY KGi| ˆkvlYK‡Z ˆdvUb 
nGZ kwÚ mçq KGi ADP ‰i mvG^ A‹Re dmGdU wgwjZ nGq 

ATP ŠZwi KGi| ATP ŠZwii ‰B cÉwKÌqvGK dGUvdmGdvivBGjkb 
eGj| 

ADP + Pi 
AvGjv


ˆKÑvGivwdj

 ATP 

dGUvdmGdvivBGjkb cÉwKÌqvq ATP Drc®² nq| BGjKUÇb NADP-

GK weRvwiZ KGi ATP ‰es NADPH+H+ Drc®² KGi|  

N  DóxcGKi cÉ^g I w«¼Zxq chÆvq `yBwU h^vKÌGg 
mvGjvKmsGkÏlGYi AvGjvK I A®¬Kvi chÆvq| 
cÉ^g chÆvGq ATP I NADPH2 nGœQ Dw«¿G`i AvñxKiY kwÚ| ‰wU 
AvGjvK wbfÆi chÆvGq Drc®² nq| ATP I NADPH2 Drcv`b 
evavMÉÕ¦ nGj Dw«¿G` ™ÏyGKvR ŠZwi nGe bv| 
ATP I NADPH2 m†wÓ¡GZ ˆKÑvGivwdj ài‚Z½cƒYÆ f„wgKv cvjb KGi| 
ˆKÑvGivwdj AYy AvGjvK iwkÄi ˆdvUb ˆkvlY KGi ˆdvUb nGZ kwÚ 
mçq KGi ADP I A‹Re dmGdU wgwjZ nGq ATP ŠZwi KGi| 

mƒhÆvGjvK I ˆKÑvGivwdGji mnvqZvq dGUvjvBwmm cÉwKÌqvq cvwb 
weGqvwRZ nGq AwÝGRb, nvBGWÈvGRb I BGjKUÇb Drc®² KGi| 
‰fvGe AvGjvK wbfÆi chÆvGq AvñxKiY kwÚ ATP I NADPH2 

ŠZwi nq| Drc®² ATP I NADPH2 A®¬Kvi chÆvGq CO2 ‰i mvG^ 
hyÚ nGq meÆGkl kKÆiv Drc®² KGi| DcGii weGkÏlY ˆ^GK ejv 
hvq, Dw«¿G` mvGjvKmsGkÏlY cÉwKÌqvq kKÆiv ŠZwii RbÅ AvGjvK 
chÆvGq ŠZwi AvñxKiY kwÚ A Æ̂vr ATP I NADPH2 cÉGqvRb nq| 
dGj hw` ATP I NADPH2 ŠZwi bv nq ZvnGj mvGjvKmsGkÏlGYi 
A®¬Kvi chÆvq mÁ·®² nGe bv| djkÉ‚wZGZ ™ÏyGKvR Z^v kKÆiv ŠZwi 
nGe bv|  

cÉk²17  

 

 

 
 

 wkLbdj-2 I 5 

K. mevZ k¼mb Kx? 1 
L. ˆKÌem PKÌ ejGZ Kx ˆevSvq? 2 
M. X Rxe KxfvGe Lv`Å ŠZwi KGi? eÅvLÅv KGiv| 3 
N. Y RxewU KxfvGe X RxGei Dci wbfÆikxj? DóxcGKi 

AvGjvGK weGkÏlY KGiv| 4 

wPò-X wPò-Y 
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17 bs cÉGk²i Dîi 

K  ˆh k¼mb cÉwKÌqvq AwÝGRGbi cÉGqvRb nq ‰es k¼mwbK eÕ¦y 

mÁ·ƒYÆfvGe RvwiZ nGq CO2, HO I wecyj cwigvY kwÚ Drc®² nq 

ZvB mevZ k¼mb| 

L  ˆKÌem PKÌ mevZ k¼mGbi ‰KwU avc hv mÁ·®² nq ˆKvGli 

gvBGUvKw´£ÈqvGZ| BsGiR cÉvYimvqbwe` Sir Hans Krebs ‰ PKÌwU 

AvweÓ•vi KGib eGj ‰GK ˆKÌem PKÌ ejv nq| ‰ PGKÌ 2 KveÆb 

wewkÓ¡ AÅvwmUvBj Co-A RvwiZ nGq `yB AYy CO2 Drc®² nq| CO2 

QvovI ‰ PGKÌ ‰K AYy AÅvwmUvBj Co-A ˆ^GK wZb AYy 

NADH+H+, ‰K AYy FADH2 ‰es ‰K AYy GTP Drc®² nq| 

M  'X' RxewU nGjv meyR Dw«¿`| ‰wU mvGjvKmsGkÏlY cÉwKÌqvq 

Lv`Å ŠZwi KGi| 

cvZvi ˆgGmvwdj wUmyÅ mvGjvKmsGkÏlY cÉwKÌqvi cÉavb Õ©vb ‰LvGb 

ˆKÑvGivwdj, KveÆb WvB AÝvBW I cvwbi mnvqZvq mƒhÆvGjvGKi 

DcwÕ©wZGZ kKÆiv RvZxq Lv`Å Drc®² nq| 

6CO2 + 12H2O
Av‡jv

 
†K¬v‡ivwdj

  C6H12O6 + 6H2O + 6O2 

mvGjvKmsGkÏlY ‰KwU RwUj I `xNÆ cÉwKÌqv| ‰ cÉwKÌqvGK ỳwU chÆvGq 

fvM Kiv nq| h^v- AvGjvK wbfÆi chÆvq I AvGjvK wbiGcÞ chÆvq| 

AvGjvK wbfÆi chÆvGq meyR Dw«¿G`i ˆKÑvGivwdj Aby AvGjvK iwkÄi 

ˆdvUb ˆkvlY KGi ‰es ˆkvlYK‡Z ˆdvUb nGZ kwÚ mçq KGi 

ATP MVb KGi| AvGjvK wbiGcÞ ev A®¬Kvi chÆvGq ˆKvb AvGjvi 

cÉGqvRb cGo bv, ZGe AvGjvi DcwÕ©wZGZI ‰B cÉwKÌqv PjGZ 

cvGi| ‰B chÆvGq AvGjvK chÆvGq Drc®² ATP I NADPH+H+ ‰i 

mnvqZvq CO2 weRvwiZ nGq KvGeÆvnvBGWÈU RvZxq Lv`Å Drc®² nq| 

‰fvGeB meyR Dw«¿` mƒhÆvGjvKGK KvGR jvwMGq ˆKÑvGivwdj, cvwb I 

KveÆb WvB-AÝvBWGK eÅenvi KGi Lv`Å ŠZwi KGi ^vGK| 

N  DóxcGKi 'X' RxewU ˆKÑvGivwdjhyÚ meyR Škevj ‰es Y RxewU 

ˆKÑvGivwdjwenxb AmeyR Dw«¿` QòvK| RxGei ˆeuGP ^vKvi RbÅ 

Lv`Å AcwinvhÆ| Lv`Å Qvov ˆKvb RxeB euvPGZ cvGi bv| cÉK‡wZGZ 

ˆKejgvò meyR Dw«¿`B mvGjvKmsGkÏlGYi gvaÅGg wbGRi Lv`Å 

wbGR ŠZwi KiGZ cvGi ‰es ‰G`i DciB cÉK‡wZi mKj Rxe 

cGivÞ ev cÉZÅÞfvGe wbfÆikxj| X RxewU ˆKÑvGivwdjhyÚ meyR 

Škevj nIqvq ˆm mvGjvKmsGkÏlY cÉwKÌqvq Lv`Å ŠZwi KiGZ cvGi| 

cÞv¯¦Gi Y RxewU A^Ævr QòvGK ˆKÑvGivwdj bv ^vKvq ˆKvb Lv`Å 

ŠZwi KiGZ cvGi bv| ‰ KviGY ZvGK cGivÞfvGe meyR Dw«¿G`i 

(X) Dci wbfÆi KiGZ nq| ÷ay ZvB bq, kvixie†îxq wewf®² KvGRi 

RbÅ kwÚi cÉGqvRb hv k¼mb cÉwKÌqvq ŠZwi nq| k¼mb cÉwKÌqvi RbÅ 

cÉqvRb nq O2| ‰ O2 mvGjvKmsGkÏlGYi mgq Drc®² nq| ZvB X 

Dw«¿`wU mvGjvKmsGkÏlGYi mgq O2 ŠZwi bv KiGj Y Dw«¿` k¼mb 

wKÌqv mÁ·®² KiGZ cviZ bv| dGj ˆKvb kwÚ ŠZwi nGZv bv| Avevi 

kwÚ ŠZwi bv nGj wewf®² aiGbi kvixie†îxq KvGR weN³ NUGZv| 

‰GZ Y RxewUi ˆeuGP ^vKv KwVb nGZv| ZvB mswÞµ¦ ‰ AvGjvPbv 

ˆ^GK eySv hvq ˆh, Y RxewU X RxGei Dci mÁ·ƒYÆi…Gc wbfÆikxj|  

cÉk²18 

 

 

 

 

 

 
 wkLbdj-2 I 5  

K. kwÚi cÉavb Drm Kx? 1 

L. ADP I AMP Kx I KxfvGe ŠZwi nq- eywSGq ˆjGLv|  2 

M. wPGò A ˆZ msNwUZ ivmvqwbK wKÌqvwUi weÕ¦vwiZ eÅvLÅv KGiv| 3 

N. cwiGeGki fvimvgÅ iÞvq A cÉwKÌqvwUi ài‚Z½ weGkÏlY KGiv|  4 
18 bs cÉGk²i Dîi 

K  kwÚi cÉavb Drm nGjv mƒhÆvGjvK|  

L  ADP nGj Adenosine Diphosphate ‰es AMP nGjv 

Adenosine Monophosphate|  

ATP nGjv gyÚ kwÚi evnK, ŠRe msGkÏlY, cwienb I AbÅvbÅ 

wecvKxq KvGR kwÚ cÉGqvRb nGj ATP ˆfGã ADP I AMP ŠZwi 

nq|  

M  wPGò A nGjv mvGjvKmsGkÏlY cÉwKÌqv| ‰GZ msNwUZ ivmvqwbK 

wKÌqvwU nGjv CO2 weRviGYi gvaÅGg ™ÏyGKvR ŠZwi| ‰wU C3 

MwZcG^i gvaÅGg mÁ·®² nq| ‰ chÆvGq evqyg´£Gji CO2 còiG®¬Èi 

gaÅw`Gq ˆKvGl cÉGek KGi| ˆKvGl AewÕ©Z 5-KveÆb wewkÓ¡ 

ivBeyGjvR-1,5 WvBdmGdU ‰i mvG^ CO2 wgwjZ nGq 6-KveÆb 

wewkÓ¡ AÕ©vqx wKGUv‰wmW ŠZwi KGi| ‰wU mvG^ mvG^ ˆfGã wZb 

KveÆb wewkÓ¡ `yB AYy 3- dmGdvw™ÏmvwiK ‰wmW (3PGA) Drc®² 

KGi| AvGjvK chÆvGq ŠZwi ATP I NADPH+H+ eÅenvi KGi 

3PGA, 3-dmGdvw™ÏmvivwÎ£nvBW I WvBnvBGWÈvwÝ ‰wmGUvb dmGdU 

ŠZwi KGi| 3- dmGdvw™ÏmvivwÎ£nvBW I WvBnvBGWvwÝ ‰wmGUvb 

dmGdU ˆ^GK KÌgvMZ wewf®² wewKÌqvi gvaÅGg ‰K w`GK kKÆiv ev 

™ÏyGKvR ‰es Aci w`GK ivBeyGjvR-1,5 WvBdmGdU ŠZwi nGZ 

^vGK|  

‰fvGeB wPò A ˆZ A^Ævr mvGjvKmsGkÏlY cÉwKÌqvi ivmvqwbK 

wKÌqvwU msNwUZ nq|  

N  cwiGeGki fvimvgÅ iÞvq, weGkl KGi O2 I CO2 ‰i mwVK 

AbycvZ iÞvq A cÉwKÌqvwU A^Ævr mvGjvKmsGkÏlY cÉwKÌqv ‰K weGkl 

f„wgKv cvjb KGi ^vGK|  

Avgiv Rvwb, mKj RxGeB me mgGqi RbÅ k¼mb cÉwKÌqv PjGZ 

^vGK| k¼mb cÉwKÌqvq Rxe O2 MÉnY KGi ‰es CO2 ZÅvM KGi| 

ˆKejgvò k¼mb cÉwKÌqv PjGZ ^vKGj evqyg´£Gj O2 MÅvGmi Õ¼Í¸Zv 

‰es CO2 MÅvGmi AvwaKÅ ˆ`Lv w`Z| wK §̄ meyR Dw«¿` 

mvGjvKmsGkÏlY cÉwKÌqvq CO2 MÉnY KGi ‰es O2 evqy g´£Gj ZÅvM 

KGi eGj ‰LGbv evqyg´£Gj O2 I CO2 MÅvGmi AbycvZ iwÞZ 

nGœQ| ‰B AbycvZ wVK bv ^vKGj evqyg´£j RxeRMGZi RbÅ 

ÞwZKi nGq DVGe|  

ZvB ejv hvq, cwiGeGki fvimvgÅ iÞvq A A^Ævr mvGjvKmsGkÏlY 

cÉwKÌqvi ài‚Z½ Acwimxg|  

ivBeyGjvR  wKGUv  3PGA 

CO2 

wPò: A C6H12O6 



Rxebxkw³ 11 

cÉk²19  

 
 
 
 
 
 

 
 
 

 
 
 

wkLbdj- 5 I 7 

K. ˆÕ¡vgvUv Kx? 1 
L. Dw«¿̀  ˆ`Gn msNwUZ cvwbi dGUvjvBwmm ejGZ Kx ˆevSvq? 2 
M. DóxcGK DwÍÏwLZ wewKÌqv `ywUi gGaÅ ˆKvbwU cÉvYx I Dw«¿` 

ˆ`Gn msNwUZ ‰KwU kvixie†îxq cÉwKÌqv? eÅvLÅv KGiv| 3 
N. DóxcGKi RxGe msNwUZ wewKÌqv `ywUi gGaÅ MÅvmxq 

wewbgGqi mÁ·KÆ weGkÏlY KGiv| 4 

19 bs cÉGk²i Dîi 

K  cvZv, KwP Kví, dzGji e†wZ I cvcwoGZ cÉvµ¦ ỳwU iÞxGKvl 
mÁ¼wjZ ‰K cÉKvi i®¬ÈB nGjv ˆÕ¡vgvUv| 

L  Dw«¿̀  ˆ`Gn mvGjvKmsGkÏlY msNUGbi mgq cvwbi dGUvjvBwmm 
NGU| ‰GÞGò mƒhÆvGjvK I ˆKÑvGivwdGji mnvqZvq cvwb weGqvwRZ 
nGq AwÝGRb, nvBGWÈvGRb I BGjKUÇb Drc®² nq| ‰ cÉwKÌqvGKB 
cvwbi dGUvjvBwmm eGj|  

M  Rxe A Æ̂vr Dw«¿` I cÉvYxi Rxeb aviY Z^v ŠRweK cÉwKÌqvàGjv 
mÁ·®² Kivi RbÅ kwÚi cÉGqvRb| k¼mb cÉwKÌqvq RxeG`Gn eZÆgvb 
Lv`ÅÕ© ŠÕ©wZKkwÚ Zvci…Gc D«¿ƒZ nGq ivmvqwbK kwÚi…Gc gyÚ nq 
‰es RxGei wewf®² kvixie†îxq KvGRi RbÅ cÉGqvRbxq kwÚ ˆhvMvq| 
DóxcGKi (ii) bs wewKÌqvwUB nGjv ‰B k¼mb bvgK kvixie†îxq 
cÉwKÌqv hv Dw«¿` I cÉvYx Dfq ˆ`Gn msNwUZ nq| 
 

6O2   + C6H12O6 
wewf®² ‰bRvBg

  6CO2   + 6H2O + 688 K 
Cal/mol  

Dw«¿` I cÉvYx ˆKvGl msNwUZ DchyÆÚ wewKÌqvq AwÝGRb mnGhvGM 
k¼mwbK eÕ¦y (kKÆiv) mÁ·ƒYÆfvGe RvwiZ nGq KveÆb WvBAÝvBW, 
cvwb I wecyj cwigvY kwÚ Drc®² nq| ‰i…c mevZ k¼mbB nGjv 
Dw«¿` I cÉvYxi Õ¼vfvweK k¼mb cÉwKÌqv hv ˆ`Gni cÉGqvRGbB Lv`Å 
ˆfGã kwÚi AegywÚ NUvq| 

N  Dw«¿̀  RxeGb mvGjvKmsGkÏlY I k¼mb AZÅ ¦̄ ài‚Z½cƒYÆ ỳwU 
cÉwKÌqv| gƒjZ ‰B ỳBwU kvixie†îxq cÉwKÌqvi gvaÅGg Dw«¿G` MÅvm 
wewbgq NGU| ‰B cÉwKÌqv ỳwU msNwUZ nq ivmvqwbK wewKÌqvi gvaÅGg 
hv wPGòi Dw«¿G`i cvZvi gGaÅ ZyGj aiv nGqGQ| cvZvi gGaÅ 
DcÕ©vwcZ (i) bs wewKÌqvwU nGjv mvGjvKmsGkÏlY I (ii) bs wewKÌqvwU 
nGjv k¼mb ‰i wewKÌqv| Dw«¿G` cvZvi còi®¬È ev ˆÕ¡vgvUv I cwiYZ 
KvGíi evKGji ˆjw´ŸGmj-‰i gvaÅGg AwÝGRb I KveÆb WvBAÝvBW 

MÅvGmi wewbgq NGU| k¼mb cÉwKÌqvi mgq Rxe Z^v Dw«¿̀  
mvGjvKmsGkÏlGYi mgq wbMÆZ O2 MÉnY KGi ‰es CO2 ZÅvM KGi| 
Avevi k¼mb cÉwKÌqvq Drcvw`Z CO2 MÅvGmi wKQy Ask 
mvGjvKmsGkÏlGY eÅen†Z nq| ZvB Av`vb-cÉ`vbK‡Z AwÝGRb I 
KveÆb WvB AÝvBW MÅvGmi cwigvY cÉvq mgvb| wPGò cvZvi gGaÅ 
msNwUZ ỳwU cÉwKÌqvi O2 I  CO2 wewbgq Zxi wPGn×i gvaÅGg wbG Æ̀k 
Kiv nGqGQ| KvGRB Dw«¿G` msNwUZ mvGjvKmsGkÏlY I k¼mb cÉwKÌqvi 
wewKÌqvq ciÕ·Gii gGaÅ O2 I  CO2 ‰i wewbgq NGU| 

cÉk²20  

(i) ™ÏyGKvR + AwÝGRb 
GbRvBg

  KveÆb WvBAÝvBW + cvwb + kwÚ 

(ii) ™ÏyGKvR 
GbRvBg
  ‹Re ‰wmW + KveÆb WvBAÝvBW + kwÚ 

 wkLbdj-7 
K. RxebxkwÚ Kx? 1 
L. ŠRegy`Ëv ejGZ Kx ˆevSvq? 2 
M. DchyÆÚ wewKÌqv ỳwU msNUGbi mvaviY avcwU eYÆbv KGiv| 3 
N. RxeRMGZ wewKÌqv ỳwUi ài‚Z½ weGkÏlY KGiv| 4 

20 bs cÉGk²i Dîi 

K  Rxe KZÆ†K Zvi ˆ`Gn kwÚi Drcv`b I eÅenvGii ˆgŒwjK 
ˆKŒkjB nGœQ RxebxkwÚ|  

L  ATP-GK ŠRegy`Ëv ev Biological Coin ejv nq| KviY ˆ`Gn 
ATP kwÚ Rgv KGi ivGL ‰es cÉGqvRb AbymvGi ˆ`Gni AbÅvbÅ 
wewKÌqvq kwÚ mieivn KGi|  

M  (i) bs wewKÌqvwU nGjv mevZ k¼mb ‰es (ii) bs wewKÌqvwU nGjv 
AevZ k¼mb| mevZ k¼mb PviwU avGc I AevZ k¼mb `yBwU avGc 
msNwUZ nq| ZGe `yiKg k¼mGbiB cÉ^g avc mÁ·®² nGZ 
AwÝGRGbi cÉGqvRb cGo bv eGj ‰ avcwU ‰KB iKg| cÉ^g 
avcwU ™ÏvBGKvjvBwmm bvGg cwiwPZ hv wbÁ²i…Gc mÁ·®² nq t 

k¼mGbi ‰B cÉ^g avGc ‰K Aby ™ÏyGKvR wewf®² ivmvqwbK wewKÌqvq 
RvwiZ nGq ỳB Aby cvBi‚wfK ‰wmW Drc®² nq| ‰B avGc Pvi AYy 
ATP ( ỳB Aby LiP nGq hvq) ‰es ỳB AYy NADH+H+ Drc®² nq| 
™ÏvBGKvjvBwmGmi wewKÌqvàwj ˆKvGli mvBGUvµÏvRGg NGU ^vGK| 

N  DóxcGKi wewKÌqv `ywU h^vKÌGg mevZ I AevZ k¼mb cÉwKÌqv| 
DœPZi Dw«¿` I cÉvwYGZ AwÝGRGbi DcwÕ©wZGZ ™ÏyGKvR RviY 
nGq kwÚ wbMÆZ nq hv DóxcGKi (i) bs wewKÌqvq DcÕ©vcb Kiv 
nGqGQ| ‰wU mevZ k¼mb bvGg cwiwPZ| Avi AwÝGRGbi 
AbycwÕ©wZGZ KwZcq AbyRxGe AevZ k¼mb cÉwKÌqvq ˆhfvGe kwÚ 
Drc®² nq Zv (ii) bs wewKÌqvq ˆ`LvGbv nGqGQ|  

k¼mb cÉwKÌqvq Drc®² kwÚ w`Gq RxGei meaiGbi wKÌqv-wewKÌqv I 
KvRKgÆ cwiPvwjZ nq| ˆKvl wefvRGbi cÉGqvRbxq kwÚ I wKQy 
AvbylwãK c`v Æ̂ k¼mb cÉwKÌqv nGZ AvGm| ZvB ‰ cÉwKÌqv RxGei 
Š`wnK e†w«¬I wbq¯̈Y KGi| ‰ cÉwKÌqv wewf®² DcÞvi I ŠRe ‰wmW 
m†wÓ¡GZ mnvqZv Kivi gvaÅGg RxeGbi AbÅvbÅ ŠRweK KvGRI 
mnvqZv KGi| k¼mGb wbMÆZ KveÆb WvBAÝvBW RxGei cÉavb Lv`Å 
kKÆiv DrcG®²i RbÅ mvGjvKmsGkÏlGY eÅen†Z nq| ‰ cÉwKÌqv Dw«¿G` 
LwbR jeY cwiGkvlGY mvnvhÅ KGi, hv cGivÞfvGe Dw«¿G`i e†w«¬ 
I AbÅvbÅ ŠRweK cÉwKÌqv Pvjy ivGL| wKQy wKQy eÅvKGUwiqv 
AwÝGRGbi DcwÕ©wZGZ euvPGZ cvGi bv| ‰G`i kwÚ Drcv`Gbi 

(i)6CO2 + 12H2O  C6H12O6 + 6H2O + 6O2 

 



12 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

‰Kgvò Dcvq nGjv AevZ k¼mb| AevZ k¼mb cÉwKÌqvq KZKàGjv 
AbyRxGe B^vBj AÅvjGKvnj ŠZwi nq, hv wewf®² wkGÍ ̧eÅen†Z nq| 
jÅvKwUK ‰wmW dvGgÆG´ŸkGbi gvaÅGg ‰ cÉwKÌqvq `wa I cwbi 
Drcvw`Z nq| i‚wU ŠZwiGZI ‰ cÉwKÌqv eÅen†Z nq| ‰GÞGò CO2 
MÅvm ‰i PvGc i‚wU duvcv nq| CGÕ¡i AevZ k¼mGbi dGj CO2 
MÅvm ŠZwii cvkvcvwk AÅvjGKvnj Drcvw`Z nq| 
KvGRB gvbeRxeb Z^v RxeRMGZ mevZ k¼mb I AevZ k¼mb Dfq 
cÉKvi k¼mGbiB eÅvcK ài‚Z½ iGqGQ| 

cÉk²21  nvwme fvZ ˆLGZ cQ±` KGi| ˆm fvGZ DcwÕ©Z ™ÏyGKvR 

ˆ^GK kwÚ cvq| Zvi ˆQvU fvB ZvGK wRævmv KiGjv - Dw«¿` 
KxfvGe kwÚ ARÆb KGi ˆeGo DGV| nvwme Zvi ˆQvUfvBGK RvbvGjv 
ˆh, Dw«¿` ™ÏyGKvR nGZ kwÚ ARÆb KGi hv k¼mb cÉwKÌqvq fvGã| 
 wkLbdj-7 

K. dGUvjvBwmm Kx? 1 
L. C4 Dw«¿` ejGZ Kx ˆevS?  2 
M. ˆKÌem PGKÌ nvwme KZÆ†K M†nxZ 2-AYy ™ÏyGKvR nGZ KxfvGe 

kwÚ Drc®² nq eÅvLÅv KGiv| 3 
N. hw` DGÍÏwLZ c«¬wZwU evavMÉÕ¦ nq ZGe Zv Dw«¿`RMGZ Kx 

cÉfve ˆdjGe gƒjÅvqb KGiv| 4 
21 bs cÉGk²i Dîi 

K  mƒhÆvGjvK I ˆKÑvGivwdGji mnvqZvq cvwb weGqvwRZ nGq 
AwÝGRb, nvBGWÈvGRb I BGjKUÇb Drc®² nIqvi cÉwKÌqvB nGjv 
dGUvjvBwmm| 

L  ˆh mKj Dw«¿G` ‰KB mvG^ nÅvP I ÕÏÅvK PKÌ ‰es KÅvjwfb PKÌ 
cwiPvwjZ nq ZvG`i C4 Dw«¿` ejv nq| ‰me Dw«¿` DœP Zvcgvòvq 
Lvc LvBGq wbGZ mÞg| C3 Dw«¿G`i Zzjbvq C4 Dw«¿G` 
mvGjvKmsGkÏlY nvi ˆewk ‰es Drcv`b ÞgZvI ˆewk| mvaviYZ 
f„ëv, AvL, Nvm RvZxq Dw«¿` BZÅvw`GZ C4 PKÌ cwiPvwjZ nq| ZvB 
‰iv C4 Dw«¿` bvGg cwiwPZ|  

M  DóxcGK DGÍÏwLZ nvwme KZ‡ÆK M†nxZ `yB AYy ™ÏyGKvR, 
™ÏvBGKvjvBwmm I AÅvwmUvBj ˆKv-‰ avc AwZKÌg KGi ˆKÌem PGKÌ 
cÉGek KGi| ‰ PGKÌi mKj wewKÌqvB gvBGUvKw´£ÊqvGZ msNwUZ nq| 
ˆKÌem PGKÌ ‰K AYy AÅvwmUvBj ˆKv-‰ nGZ wZb AYy NADH+H+, 
‰K AYy FADH2 ‰es ‰K AYy GTP Drc®² nq| mgMÉ cÉwKÌqvq 2 
AYy ™ÏyGKvR nGZ 4 AYy AÅvwmUvBj Co-A ‰es ciewZÆGZ ˆKÌem 
PGKÌ wbÁ²i…c kwÚ ŠZwi nq| 

4 AYy AÅvwmUvBj Co-A  

  

12 AYy NADH+H++ 4 AYy FADH2 + 4 AYy GTP  

= (12  3) + (4  2) + (4  1) ATP  

= (36 + 8 + 4) ATP = 48 ATP 

DGÍÏLÅ,  1 AYy NADH + H+ = 3 AYy ATP  

 1 AYy FADH2 = 2 AYy ATP 

 1 AYy GTP = 1 AYy ATP  

A^Ævr nvwmGei M†nxZ LvG`Åi gvaÅGg meÆGgvU 48 ATP kwÚ Drc®² 
nq| 

N  DóxcGK DGÍÏwLZ c«¬wZwU A Æ̂vr k¼mb cÉwKÌqv RxeG`Gni RbÅ 
AZÅvekÅKxq cÉwKÌqv| RxGei ŠRweK KvRàGjv myÓ¤zfvGe mÁ·®² 
Kivi RbÅ kwÚi cÉGqvRb nq| ‰ kwÚi cÉavb Drm mƒhÆvGjvK| 

mvGjvKmsGkÏlGYi mgq Dw«¿` ˆmŒikwÚGK kKÆiv RvZxq Lv`ÅeÕ§i 
gGaÅ ŠÕ©wZK kwÚi…Gc mçq KGi ivGL| LvG`Åi gGaÅ mwçZ H 

cÉKvi kwÚ Dw«¿` Zvi Rxeb aviGYi RbÅ mivmwi eÅenvi KiGZ 
cvGi bv| k¼mGbi mgq Dw«¿G`Gn we`Ågvb ‰B ŠÕ©wZK kwÚ 
Zvci…Gc D«¿„Z nGq ivmvqwbK kwÚ (ATP) i…Gc gyÚ nq ‰es 
Dw«¿G`i wewf®² kvixie†îxq KvGRi RbÅ cÉGqvRbxq kwÚ ˆhvMvq| 

hw` ‰B cÉwKÌqv A Æ̂vr k¼mb cÉwKÌqv evavMÉÕ¦ nq, ZGe Dw«¿` ™ÏyGKvR 

ˆfGã kwÚ Drc®² KiGZ cviGe bv| dGj Dw«¿G` Õ¼vfvweK kvixi 
e†îxq cÉwKÌqv e®¬ nGq hvGe ‰es Dw«¿G`i e†w«¬, cÉRbb, mGeÆvcwi 
Rxeb aviY AmÁ¿e nGq coGe| ‰Kmgq mgMÉ Dw«¿` RMr a»sm 
nGq hvGe| ZvB ejv hvq k¼mb cÉwKÌqv Dw«¿` RMGZi AweGœQ`Å 

Ask| ‰B cÉwKÌqv evavMÉÕ¦ nGj Dw«¿`RMZI wejyµ¦ nGq hvGe|  

cÉk²22 C6H12O6 + A  6CO2 + 6H2O + kwÚ 
 wkLbdj-7 

K. dGUvdmGdvivBGjkb Kx? 1 

L. C3 I C4 Dw«¿G`i gGaÅ cv^ÆKÅ eÅvLÅv KGiv| 2 
M. DóxcGKi cÉwKÌqvwU A ‰i AbycwÕ©wZGZ KxfvGe NGU? 

eÅvLÅv KGiv| 3 
N. DóxcGKi cÉwKÌqvwU RxGei AwÕ¦Z½ iÞvq Kx aiGbi f„wgKv 

ivGL? weGkÏlY KGiv| 4 
22 bs cÉGk²i Dîi 

K  AvGjvi DcwÕ©wZGZ ADP-‰i mGã A‹Re dmGdU (Pi) hyÚ 
nGq ATP  ŠZwii cÉwKÌqvB nGjv dGUvdmGdvivBGjkb| 

L  C3 Dw«¿G`i cÉ^g Õ©vqx c`v Æ̂ nGjv 3 KveÆb wewkÓ¡, Aciw`GK 

C4 Dw«¿G`i cÉ^g Õ©vqx c`v Æ̂ nGjv 4- KveÆb wewkÓ¡| C3 
Dw«¿`àGjv mvaviYZ DœP Zvcgvòvq wbGRG`iGK Lvc LvBGq wbGZ 
AÞg, ZzjbvgƒjKfvGe C4 Dw«¿`àGjv wbGRG`iGK DœP Zvcgvòvi 

Lvc LvBGq wbGZ mÞg| ‰QvovI C3 Dw«¿G`i Zzjbvq C4 Dw«¿G`i 
mvGjvKmsGkÏlGYi nvi ˆewk| 

M  DóxcGKi cÉwKÌqvwU nGjv mevZ k¼mb cÉwKÌqv ‰es A nGjv 

AwÝGRb (O2)| RxeG`i wewf®² ‰bRvBg I ˆKv-‰bRvBGgi 
DcwÕ©wZGZ kKÆiv (C6H12O6) evZvGmi AwÝGRGbi mvG^ wewKÌqv 

KGi KveÆb-WvB AÝvBW (CO2), cvwb (H2O) I kwÚ Drc®² KGi| 

A- ‰i AbycwÕ©wZGZ A^Ævr AwÝGRGbi (O2) ‰i AbycwÕ©wZGZI 
k¼mb NGU hv AevZ k¼mb bvGg cwiwPZ| mvaviYZ wbÁ² ˆkÉwYi RxGe 

‰B aiGb k¼mb NGU| ‰B cÉwKÌqvq ˆKvb k¼mwbK eÕ§ AwÝGRGbi 
mvnvhÅ QvovB ˆKvl gaÅÕ© ‰bRvBg «¼viv AvswkKi…Gc RvwiZ nGq 

wewf®² cÉKvi ŠRe ˆhŒM ˆhgb B^vBj AÅvjGKvnj, jÅvKwUK 

‰wmW BZÅvw` Drc®² nq| ZGe ‰GZ mvgvbÅ cwigvY CO2 I kwÚI 
Drc®² nq| 

C6H12O6 
‰bRvBg
 2C2H5OH+2CO2+kwÚ 

(kKÆiv)  (AÅvjGKvnj)  

eÅvKGUwiqv I BGÕ¡ ‰B cÉwKÌqvi k¼mb NGU| 
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N  DóxcGKi cÉwKÌqvwU nGjv RxGei mevZ k¼mb| ‰B cÉwKÌqv 
RxeGKvGli mwçZ kKÆiv (C6H12O6) evZvGmi AwÝGRGbi (O2) 
mvG^ wewKÌqv KGi KveÆbWvB AÝvBW (CO2) , cvwb (H2O) I kwÚ 
Drc®² KGi| ‰B Drc®² kwÚ w`Gq mRxe ˆKvGli hveZxq ŠRe 
ivmvqwbK KvR mÁ·®² KGi| AwÝGRGbi DcwÕ©wZGZ nq ZvB ‰B 
cÉwKÌqvwU mevZ k¼mb bvGg cwiwPZ| ‰B k¼mb cÉwKÌqv nGjv Dw«¿` I 
cÉvYxi Õ¼vfvweK k¼mb cÉwKÌqv| RxGei AwÕ¦Z½ iÞvq ‰B cÉwKÌqvwU 
ài‚Z½cƒYÆ f„wgKv cvjb KiGQ| Dw«¿` I cÉvYx `yB ˆÞGòB ‰B 
cÉwKÌqvq ˆKvlGK kwÚ cÉ`vb KiGQ ‰es cvkvcvwk DcRvZ wnGmGe 

KveÆb WvBAÝvBW I cvwb Drc®² KiGQ| Dw«¿` mvGjvKmsGkÏlY 
cÉwKÌqvq hLb Lv`Å Drc®² KGi ZLb Drm ˆ^GK m†Ó¡ KveÆb 
WvBAÝvBWGK KvGR jvwMGq kKÆiv RvZxq Lv`Å Drc®² KiGQ| 
Aciw`GK Dw«¿G`i Drc®² ‰ LvG`Åi Ici mgMÉ cÉvYxK„j wbfÆikxj| 
ZvB ‰B cÉwKÌqvwU Dw«¿` I cÉvYxi gGaÅ ‰KwU fvimvgÅ eRvq 
ivLGQ| ‰B cÉwKÌqvwU eÅvNvZ NUGj Dw«¿` I cÉvYx DfqB AwÕ¦Z½B 
msKGUi gGaÅ coZ| ZvB wbtmG±`Gn ejv hvq DóxcGKi msNwUZ 
cÉwKÌqvwU A^Ævr mevZ k¼mb cÉwKÌqvwU RxGei AwÕ¦Z½ iÞvq ài‚Z½cƒYÆ 
f„wgKv cvjb KiGQ| 

 

 
m†Rbkxj cÉk²eÅvsK 

 Dîi msGKZmn cÉk²   

cÉk²23 mvGjvKmsGkÏlY cÉwKÌqvq Dw«¿` kKÆiv RvZxq Lv`Å ŠZwi 

KGi| ‰B cÉwKÌqvq AvGjvK kwÚ ivmvqwbK kwÚGZ iƒcv¯¦wiZ nq| 

‰wU ‰KwU RwUj ‰es `xNÆ cÉwKÌqv| 1905 mvGj eÐÅvKgÅvb 

cÉwKÌqvwUGK 2wU chÆvq fvM Kiv hvq, AvGjvK chÆvq ‰es A®¬Kvi 

chÆvq| wkLbdj-1  

K. mvGjvKmsGkÏlY KvGK eGj? 1 

L. mvGjvKmsGkÏlY cÉwKÌqvq mƒGhÆi AvGjvi cÉGqvRb nq ˆKb?   2 

M. DóxcGK DGÍÏwLZ cÉwKÌqvwUi gGaÅ ˆKvbwUGZ kKÆiv Drc®² 

nq? cÉwKÌqvwU eÅvLÅv KGiv| 3 

N. DÚ cÉwKÌqvwU mÁ·®² bv nGj RxeK„Gji RbÅ wK mgmÅv m†wÓ¡ 

nGZv? gZvgZ `vI| 4 
23 bs cÉGk²i Dîi 

K  meyR Dw«¿` ˆh cÉwKÌqvq mƒhÆvGjvGKi DcwÕ©wZGZ ˆKÑvGivwdGji 

mvnvGhÅ KveÆb WvB AÝvBW I cvwb ˆ^GK kKÆiv RvZxq Lv`Å ŠZwi 

KGi ZvGK mvGjvKmsGkÏlY eGj| A 

L  mvGjvmsGkÏlGY mƒGhÆi AvGjv A^Ævr ˆmŒikwÚ ivmvqwbK kwÚGZ 

i…cv¯¦wiZ nGq ATP I NADPH2 ˆZ Ave«¬ nq| ‰B ATP I 

NADPH2 ˆK ejv nq AvîxKiY kwÚ| A®¬Kvi chÆvGq ‰B 

AvîxKiY kwÚ CO2 weRviGY f„wgKv ˆiGL kKÆiv ŠZwiGZ mvnvhÅ 

KGi| ZvB mvGjvKmsGkÏlGYi A®¬Kvi chÆvGq kKÆiv ŠZwii ˆÞGò 

cÉGqvRbxq AvîxKiY kwÚ ATP I NADPH2 ŠZwii RbÅ 

mvGjvKmsGkÏlGY mƒGhÆi AvGjvi cÉGqvRb nq| A 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 
M  mvGjvKmsGkÏlGYi chÆvqwU eÅvLÅv KGiv| 

N  mvGjvKmsGkÏlGYi ài‚Z½ weGkÏlY KGiv| 

cÉk²24  

 
wkLbdj-3 I 5 

K. NADPH2-‰i cƒYÆi…c Kx? 1 

L. mevZ k¼mb ejGZ Kx ˆevSvq?  2 

M. AvGjvi cÉZÅÞ cÉGqvRb QvovI DóxcGKi cÉwKÌqvwU 
msNwUZ nGZ cvGi eÅvLÅv KGiv|  3 

N. DóxcGKi cÉwKÌqvwU RxeRMGZi RbÅ ài‚Z½cƒYÆ weGkÏlY 
KGiv|  4 

24 bs cÉGk²i Dîi 

K  NADPH2-‰i cƒYÆi…c nGjv Nicotinamide Adenine Dinucleotide 

Phosphate| 
L  ˆh k¼mb cÉwKÌqvq AwÝGRGbi cÉGqvRb nq ZvGK ejv nq mevZ 
k¼mb| ‰ cÉwKÌqvq k¼mwbK eÕ§ mÁ·ƒYÆfvGe RvwiZ nGq CO2, H2O I 
wecyj cwigvb kwÚ Drc®² KGi| Õ¼evZ k¼mbB nGjv Dw«¿` I cÉvYxi 
Õ¼vfvweZ k¼mb cÉwKÌqv|  

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 
M  mvGjvKmsGkÏlGYi A®¬Kvi chÆvqwU eÅvLÅv KGiv| 

N  mvGjvKmsGkÏlGYi Dci RxGei wbfÆikxjZv weGkÏlY KGiv| 

cÉk²25 w`Gbi ˆejvq wKQy Rxe evqy ˆ^GK CO2 MÉnY KGi ‰es 

cwiGeGk ‰wU ‰Kgvò cÉwKÌqv hvi gvaÅGg CO2 eÅen†Z nGq 
cwiGeGki ài‚Z½cƒYÆ fvimvgÅ iwÞZ nq| wkLbdj-5 

K. ˆKv-‰bRvBg Kx? 1 
L. cvBi‚wfK ‰wmGWi AmÁ·ƒYÆ RviY ejGZ Kx ˆevS? 2 

M. DóxcK Abyhvqx DcGii cÉwKÌqvwU eYÆbv KGiv| 3 
N. DóxcGKi cÉwKÌqvwU mKj RxGei ˆeuGP ^vKvi RbÅ 

AvekÅK weGkÏlY KGiv| 4 
25 bs cÉGk²i Dîi 

K  ‰bRvBGgi ˆcÉvmG^wUK MÉ‚cwU ˆKvGbv ŠRe ivmvqwbK c`v^Æ 
nGj ˆmB ‰bRvBgB nGjv ˆKv-‰bRvBg|  

L  AevZ k¼mGbi ˆh chÆvGq cvBi‚wfK ‰wmW ˆ^GK CO2 ‰es 
B^vBj AÅvjGKvnj A^ev ÷ay jÅvKwUK ‰wmW Drc®² nq ˆmB 
chÆvqGK ejv nq cvBi‚wfK ‰wmGWi AmÁ·ƒYÆ RviY chÆvq| ‰LvGb 

cvBi‚wfK ‰wmW cÉ^g chÆvGq AmÁ·ƒYÆi…Gc RvwiZ nGq CO2 I 
B^vBj AÅvjGKvnj ŠZwi KGi| Avevi jÅvKwUK ‰wmW ŠZwii mgq 
cvBi‚wfK ‰wmW NADH2 nGZ nvBGWÈvGRb MÉnY KGi jÅvKwUK 
‰wmGW cwiYZ nq| 

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

CO2 

O2 
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M  mvGjvKmsGkÏlY cÉwKÌqvwU eYÆbv KGiv| 

N  mvGjvKmsGkÏlGYi Dci RxGei wbfÆikxjZvi KviY weGkÏlY 

KGiv| 

cÉk²26  

 

 

 

 

 
 

 

 wkLbdj-7 

K. mvGjvKwefvRb Kx? 1 

L. C4 Dw«¿` ejGZ Kx ˆevS? 2 

M. AvGjvi AbycwÕ©wZ A cÉwKÌqvGZ wKfvGe ivmvqwbK wewKÌqv NGU 

Zv eÅvLÅv KGiv|  3 

N. cÉwKÌqvwU cÉK‡wZGZ NUGj D«¿zZ AeÕ©v weGkÏlY KGiv|  4 
26 bs cÉGk²i Dîi 

K  mƒhÆvGjvK I ˆKÑvGivwdGji mnvqZvq cvwb weGqvwRZ nGq 

AwÝGRb, nvBGWÈvGRb I BGjKUÇb Drc®² nIqvi cÉwKÌqvB nGjv 

mvGjvKwefvRb| 

L  ˆhme meyR Dw«¿G`i CO2 weRviGb cÉ^g Õ©vqx c`v Æ̂ 4 KveÆb 

wewkÓ¡ ZvivB nGjv C4 Dw«¿`| ‰B Dw«¿G`i cÉ^g Õ©vqx c`v Æ̂wU 

nGjv 4 KveÆb wewkÓ¡ AÝvGjv ‰wmwUK ‰wmW| ‰me Dw«¿G`i C3 

Dw«¿G`i Zzjbvq mvGjvKmsGkÏlGYi nvi AGbK ˆewk nq| D`nviY: 

fzëv, AvL, Nvm RvZxq Dw«¿`, AÅvgviÅ¯©vm BZÅvw`|  

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

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  AvGjvK wbiGcÞ chÆvGq kKÆiv cÉÕ§wZ eÅvLÅv KGiv| 

N  mvGjvKmsGkÏlY I k¼mb cÉwKÌqvi ài‚Z½ weGkÏlY KGiv| 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²27  

 

 

 

 

 
 wkLbdj-1 I 5 [wfKvi‚bwbmv bƒb Õ•zj ‰´£ KGjR, XvKv] 

K. BgevBwekb Kx? 1 
L. wKDwUKj ejGZ Kx eySvq? 2 
M. Q Dcv`vbwU KxfvGe ŠZwi nq- eÅvLÅv KGiv| 3 

N. DóxcGKi cÉwKÌqvwU RxeRMGZi RbÅ ài‚Z½cƒYÆ- weGkÏlY 
KGiv| 4 

cÉk²28  

 
 
 
 

 
 

 
 
  

wkLbdj-2 [eàov miKvwi evwjKv DœP we`Åvjq] 

K. Av`kÆ Lv`Å wcivwgW KvGK eGj? 1 
L. Lv`Å wkKj ejGZ Kx ˆevS? 2 
M. wPGòi B wPGòi gvaÅGg wKfvGe C3 Cycle msNwUZ nq ˆjGLv| 3 
N. DóxcGK A I B wPò«¼q cÉK‡wZGZ wK wK Ae`vb ivLGQ 

eGj Zzwg gGb KGiv| 4 
cÉk²29   

 

 
 

 
 
 

 
 

 

 
  wkLbdj-5 

K. Dw«¿G` ATP ŠZwii cÉwKÌqvGK Kx eGj? 1 
L. ˆKvb aiGbi ̂ KvGl Dw«¿G̀ i k¼mGbi nvi ̂ ewk nq? eÅvLÅv Ki| 2 

M. 'L' Dcv`vGbi DcwÕ©wZ QvovI DóxcGK msNwUZ 
cÉwKÌqvi ˆKvb AskwU mÁ·®² nGZ cvGi? eÅvLÅv KGiv| 3 

N. DóxcGKi cÉwKÌqvwU gvbe RxeGbi RbÅ KZUv ài‚Z½cƒYÆ? 
gƒjÅvqb KGiv| 4 

O2  

Q 

AvñxKiY kwÚ 

H2O 

L CO2 

O2 

wPò-A 

CO2 

O2 

wPò-B 

B 
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wbGRGK hvPvB Kwi 

 
 

m†Rbkxj eüwbeÆvPwb cÉk² 

mgq: 25 wgwbU;     gvb-25 
1. mvGjvKmsGkÏlYKvGj meyR Dw«¿` mƒhÆ nGZ 

M†nxZ kwÚ Kx cwigvY ivmvqwbK kwÚ 
wnGmGe kKÆivq msiÞY KGi? 

 K 2% L 4%  
 M 6%  N 8%   
2. AevZ I mevZ k¼mGbi Awf®² avc ˆKvbwU? 
 K ™ÏvBGKvjvBmm 
 L AÅvwmUvBj ˆKv-‰ ŠZwi  
 M ˆKÌem PKÌ  
 N BwU‰m     
3. AvGLi AvGjvK wbiGcÞ chÆvGq cÉ^g 

Õ©vqx c`v^Æ ˆKvbwU?   
 K 3-dmGdvw™ÏmvwiK ‰wmW 
 L 3-dmGdvw™ÏmvivwÎ£nvBW 
 M AÝvGjv ‰wmwUK ‰wmW 
 N wKGUv ‰wmW  
4. AevZ k¼mGbi dGj Drc®² nq ˆKvbwU? 
 K cvwb 
 L jÅvKwUK ‰wmW 
 M wg^vBj AÅvjGKvnj 
 N wg^vbj  
5. meyR Dw«¿` Lv`Å ŠZwi KiGZ cvGi 

KviY@ 

 i. cÉPzi mƒhÆvGjvK cvq 
  ii. cvZvq ˆKÑvGivwdj ^vGK  
 iii. gvwU ˆ^GK cvwb MÉnY KGi   
 wbGPi ˆKvbwU mwVK? 

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

6. mvGjvKmsGkÏlY cÉwKÌqvq Drc®² nq 
 i.  H2O ii. CO2 

 iii. O2 
 wbGPi ˆKvbwU mwVK?   
 K i  L ii  

 M i I iii N iii  

MÉvdwU jÞ KGiv ‰es 7 I 8 bs cÉGk²i Dîi 
`vI: 

wbGPi MÉvGd ‰KwU Dw«¿G`i k¼mGbi nvi 
e†w«¬i ZvwjKv DcÕ©vcb Kiv nGjv : 
 
 
 
 
 
 
 
 
 
 
 

7. MÉvGdi ˆKvbwU fzj AeÕ©vb? 
 K P L Q 
 M R N T 
8. MÉvGdi mwVK gvb cÉKvkK AeÕ©vb 

nGjv 
 i. Q I R ii. R I S 

 iii. S I T 

 wbGPi ˆKvbwU mwVK?  
 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
9. ‰K AYy FADH2 Kq AYy ATP ‰i mgvb? 
 K 2 L 3 
 M 4  N 5  
10. nÅvP I ÕÏÅvK PGKÌi cÉ^g Õ©vqx c`v^Æ 

ˆKvbwU? 
 K wKGUv ‰wmW 
 L ‰wmwUK ‰wmW 
 M cvBi‚wfK ‰wmW 
 N AÝvGjv ‰wmwUK ‰wmW 
11. mevZ k¼mGb Drc®² ATP ‰i msLÅv KZ? 
 K 38 L 6 
 M 12 N 18  
12. KZ Ziã‹`NÆÅ wewkÓ¡ AvGjvGZ 

mvGjvKmsGkÏlY meGPGq fvGjv nq?  

 K 400nm-600nm ‰es 680nm 

 L 300nm-380nm ‰es 780nm 
 M 400nm-480nm ‰es 680nm 
 N 300nm-500nm ‰es 780nm  
13. mvGjvKmsGkÏlY cÉwKÌqvq Drc®² nq 
 i.  H2O ii. CO2 
 iii. O2 
 wbGPi ˆKvbwU mwVK?   
 K i  L ii  

 M i I iii N iii  
14. ™ÏvBGKvjvBwmGmi RbÅ cÉGhvRÅ 
 i. AwÝGRb AvekÅK   
 ii. 2 AYy cvBi‚wfK ‰wmW Drc®² nq  
 iii. mvBGUvµÏvRGg nq 

 wbGPi ˆKvbwU mwVK? 

 K i  I ii L i I iii 
 M ii I iii N i, ii I iii  
wbGPi DóxcKwU cGo 15 I 16 bs cÉGk²i Dîi `vI: 
ivwKe cvDi‚wU ˆLGZ wMGq Zvi evevGK wRGæm 
Kij, ˆKGbv cvDi‚wU dzGj DGV| Zvi evev Dîi 
ˆ`q ˆh, QòvGKi ‰KcÉKvi kvixie†îxq cÉwKÌqv 
‰i RbÅ `vqx| 
15. DóxcGK DwÍÏwLZ kvixie†îxq cÉwKÌqvwU Kx? 
 K mvGjvKmsGkÏlY L AwfmÉeY 
 M AevZ k¼mb N mevZ k¼mb  
16. DóxcGK DwÍÏwLZ kvixie†îxq cÉwKÌqvq  
 i.  k¼mwbK eÕ§i AvswkK RviY nq 

 ii. jÅvKwUK ‰wmW Drc®² nq 

 iii. wecyj cwigvY kwÚ Drc®² nq 
 wbGPi ˆKvbwU mwVK?   
 K i I ii L i I iii 
 M ii I iii N i, ii I iii 

17. AevZ k¼mGb ‰K AYy ™ÏyGKvR RvwiZ nGq Kx 
cwigvY kwÚ Drc®² nq?  

 K 56 K.Cal  L 686 K.Cal  
 M 38 ATP  N 688 K.Cal   
18. cvwbGZ KZfvM CO2 AvGQ? 

 K 0.3% L 0.03% 

 M 0.003% N 0.0003%  
19. k¼mGbi RbÅ Dîg Zvcgvòv KZ? 

 K 20º-35º ˆm. L 22º -35º ˆm. 

 M 20º -45º ˆm. N 22º -45º ˆm.  
20.  kKÆiv RvZxq LvG`Åi gGaÅ ˆmŒikwÚ 

Kxi…Gc mwäZ ^vGK? 

 K MwZkwÚ L wÕ©wZkwÚ 
 M ZvckwÚ N AvGjvKwkwÚ  
21. ADP ‰i mvG^ A‹Re dmGdU hyÚ 

nIqvGK ejv nq 

 K dGUvdmGdvivBGjkb 
  L dmGdvivBGjkb  
 M dGUvjvBwmm  
 N ™ÏvBGKvjvBwmm   

22. C6H12O6 + 6O2 
wewf®² ‰bRvBg

HooooooooooooooooooooooooooooooooI
ˆKv-‰bRvBg

 

6CO2 + 6H2O + kwÚ| 

 i. DcGii mgxKiYwU mevZ k¼mGbi  
 ii. ‰B cÉwKÌqvq ˆekx kwÚ Drcvw`Z nq  

 iii. ‰B cÉwKÌqvq Kg kwÚ Drcvw`Z nq  
 wbGPi ˆKvbwU mwVK? 

 K i I ii L ii I iii 
 M i I iii N i, ii I iii  
23. ˆKÌem PGKÌ Drc®² nq@ 

 i. 4 AYy CO2 ii. 2 AYy ATP 

 iii. 6 AYy NaDH+H+  

 wbGPi ˆKvbwU mwVK? 

 K i I ii L ii I iii 
 M i I iii N i, ii I iii     
DóxcK ˆ^GK 24 I 25 bs cÉGk²i Dîi `vI: 

C6H12O6 + 6O2  6CO2 + 6H2O + kwÚ  
24. DóxcGKi wewKÌqvwUi bvg Kx? 

 K mvGjvKmsGkÏlY L k¼mb 
 M eÅvcb N AwfmÉeY  

25. wewKÌqvwUi ˆÞGò NGU 

 i.  CO2 I cvwb Drc®² KGi 

 ii. 38 ATP kwÚ Drc®² KGi 

 iii. 36 ATP Drc®² KGi 
 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 
 M ii I iii N i, ii I iii 
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16 cv‡Äix gva¨wgK m„Rbkxj RxeweÁvb 

 

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

1. ADP + Pi 
AvGjv

ˆKÑvGivwdj
   x 

 C6H12O6 + O2y 
 

K. dGUvjvBwmm Kx? 1 

L. AvîxKiY ejGZ Kx ˆevSvq? 2 

M. y-‰i cÉwKÌqvwUi cÉ^g avcwU eYÆbv KGiv|  3 

N. x-cÉwKÌqvwU eÅZxZ Dw«¿` Z^v mgMÉ RxeK„j a»sGmi mÁÃyLxb nGe

DwÚwUi h^v^ÆZv weGkÏlY KGiv|  4 

2.   

 
 (C6H12O6  56 kcal/ mol)   (C6H12O6  686 kcal/ mol) 

wPò A                                        wPò B 

K. ™ÏvBGKvjvBwmm Kx? 1 

L. C4 Dw«¿` ejGZ Kx ˆevSvq? 2 

M. DóxcGKi Rxe `ywUGZ msNwUZ cÉwKÌqv Zzjbv KGiv| 3 

N. ‘gvBGUvKw´£Èqvi AbycwÕ©wZB 1g RxGe Kg kwÚ Drcv`Gbi cÉavb 

KviY’ weGkÏlY KGiv|  4 

3. Zzwg meyR cvZvwewkÓ¡ ‰KwU MvQ, KvGjv KvMR, 95% B^vBj 

AÅvjGKvnj, 1% AvGqvwWb `ËeY, wKÑc wbGq ‰KwU cixÞY mÁ·®² KiGj| 

K. ATP ˆK Kx ejv nq? 1 

L. mvGjvKmsGkÏlGYi AfÅ¯¦ixY cÉfveK mgƒGni eYÆbv `vI|  2 

M. Zzwg DÚ cixÞvwU KxfvGe mÁ·®² KiGj? eÅvLÅv KGiv|   3 

N. chÆGeÞYcƒeÆK DÚ cixÞvwUi wm«¬v¯¦wU gƒjÅvqb KGiv|  4 

4.   

 
A 
B 

 
K. AevZ k¼mb KvGK eGj? 1 

L. ™ÏvBGKvjvBwmm ejGZ Kx ˆevSvq? 2 

M. A wPwn×Z Õ©vGb CO2 weRviY cÉwKÌqvwU eÅvLÅv KGiv| 3 

N. A ‰es B wPwn×Z Õ©vGb msNwUZ cÉwKÌqvwUi cÉfveKmgƒGni f„wgKv 

weGkÏlY KGiv| 4 

5. mvGjvKmsGkÏlY cÉwKÌqvq Dw«¿` kKÆiv RvZxq Lv`Å cÉÕ§Z KGi hv 

wÕ©wZ kwÚ wnGmGe mwçZ ^vGK| k¼mb cÉwKÌqvq Lv`Å wÕ©wZkwÚ Zvc I 

MwZkwÚGZ i…cv¯¦wiZ nq| 

K. cÉGÕ¼`b Kx? 1 

L. C3 I C4 Dw«¿` ejGZ Kx ˆevS? 2 

M. DóxcGK DGÍÏwLZ cÉwKÌqv `ywUi cv^ÆKÅ wbi…cY KGiv| 3 

N. DóxcGK DwÍÏwLZ cÉwKÌqvq kwÚ Drcv`b cÉwKÌqvi avcàGjv AvGjvPbv 

KGiv| 4 

6.   
 

CO2 + H2O 
light


chlo
 G + O2

C6H12O6 +O2 CO2 + H2O + kwÚ 
 

                       wPò- A                           wPò- B 

K. dGUvdmGdvivBGjkb Kx? 1 

L. mvGjvKmsGkÏlGY m†Ó¡ O2 ‰i Drm eÅvLÅv KGiv| 2 

M. wPò A msNwUZ cÉwKÌqvwU cÉevn wPGòi gvaÅGg ˆ`LvI|  3 

N. wPò A I B ‰i gGaÅ cv^ÆKÅ DGÍÏL KGi ˆ`LvI ˆh ˆKvbwU wkÍ¸ 

mnvqK?  4 

7.  

 

 

 

 

 

 

 
 

 

K. AvGjvK k¼mb Kx? 1 

L. mvGjvKmsGkÏlY cÉwKÌqvq AvGjv cÉGqvRb ˆKb? 2 

M. DóxcGKi wPGò ˆ`LvGbv cÉwKÌqvwUi AvGjvK wbiGcÞ chÆvq- eÅvLÅv 

KGiv| 3 

N. cÉvwYRMGZi Lv`Å mieivn ‰es evÕ§ZG¯¨i mvgÅZv iÞvq cÉwKÌqvwUi 

f„wgKv weGkÏlY KGiv| 4 

8. 

 

 

 

 
 

   

K. dGUvwmbG^wmm Kx? 1 

L. “kwÚ gy`Ëv” ejGZ Kx ˆevSvq? eÅvLÅv KGiv| 2 

M. Q cÉwKÌqvq kwÚi wbMÆgb eÅvLÅv KGiv| 3 

N. P I  Q Dfq cÉKvi kwÚ wbMÆgb cÉwKÌqvi Zyjbv KGiv| 4 
 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
 

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

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

 

kwÚ wbMÆgb 

P. AwÝGRb hyÚ 
cwiGeGk DœPZi Rxe 

Q. AwÝGRb wenxb 
cwiGeGk wbÁ²Zi Rxe 

Carbon dioxide 
light 

Oxygen 

Water 


