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	mv‡jvKms‡kølY : mv‡jvKms‡kølY‡K Bs‡iwR‡Z d‡Uvwmb‡_wmm (Photosynthesis) ejv nq| d‡Uvwmb‡_wmm kãwU Ô†dv‡UvmÕ (Photos) A_©vr Av‡jv Ges Ôwmb‡_wmm (synthesis) A_©vr ms‡køl wb‡q MwVZ| †h kvixie„Ëxq cÖwµqvq meyR Dw™¢` m~h©v‡jv‡Ki Dcw¯’wZ‡Z Ges †K¬v‡ivwd‡ji mvnv‡h¨ cwi‡ek †_‡K †kvwlZ cvwb I Kve©b WvBA·vB‡Wi ivmvqwbK wewµqvi d‡j mij kK©iv (Møy‡KvR) cÖ¯‘Z K‡i Zv‡K d‡Uvwmb‡_wmm ev mv‡jvKms‡kølY e‡j| GwU GKwU RwUj I `xN© cÖwµqv| mv‡jvKms‡kølY GKwU ˆRe ivmvqwbK wewµqv hv wbgœiƒc :


	 	mv‡jvKms‡køl‡Yi DcRvZ `ªe¨ n‡jv Aw·‡Rb I cvwb| 
		GwU GKwU RviY-weRviY cÖwµqv|
		G cÖwµqvq H2O RvwiZ nq Ges CO2 weRvwiZ nq|
		1905 mv‡j Bs‡iR kvixiZË¡we` eø¨vKg¨vb (Blakman) mv‡jvKms‡kølY cÖwµqv‡K `ywU ch©v‡q fvM K‡ib| h_v : Av‡jvKwbf©i ch©vq I Av‡jvK wbi‡cÿ ev AÜKvi ch©vq| 
	Av‡jvKwbf©i ch©vq (Light dependent phase) :
		G ch©v‡q ATP I NADPH + H+ Drcbœ nq|
		†K¬v‡ivwdj AYy Av‡jvKiwk¥i †dvUb n‡Z kw³ mÂq K‡i ADP I A‰Re dm‡dU (Pi = inorganic phosphate) †_‡K ATP  ˆZwi K‡i| G cÖwµqv‡K d‡Uvdm‡dvivB‡jkb e‡j| GB wewµqvwU n‡jv : 
		ADP + Pi  ATP 
		m~h©v‡jvK AmsL¨ D”P kw³m¤úbœ KwYKv ev †dvUb wb‡q MwVZ| †dvU‡b Ave× kw³ n‡jv †Kvqv›Uvg|
	 	m~h©v‡jvK I †K¬v‡ivwd‡ji mnvqZvq cvwbi d‡UvjvBwmm N‡U|  G wewµqvwU †K¬v‡ivcøv‡÷ N‡U|
		cvwbi d‡UvjvBwm‡m Drcbœ B‡jKUªb NADP †K weRvwiZ K‡i NADPH + H+ Drcbœ K‡i| 
		ATP I NADPH + H+  †K AvZ¥xKiY kw³ e‡j| 
	Av‡jvK wbi‡cÿ ch©vq ev AÜKvi ch©vq (Light independent phase) :
		Av‡jvK ch©v‡q Drcbœ ATP  I NADPH + H+ Gi mnvqZvq CO2 weRvwiZ n‡q Kv‡e©vnvB‡WªU Drcbœ nq| 
		G ch©v‡q CO2 weRvi‡Yi 3wU MwZc_ kbv³ Kiv n‡q‡Q| 
		1. K¨vjwfb Pµ 2. n¨vP I ¯ø¨vKPµ I 3. †µmy †jwmqvb GwmW wecvK| G‡`i g‡a¨ `ywU Av‡jvPbv Kiv n‡jv : 
	C3 MwZc_ ev K¨vjwfb Pµ :
	 GB P‡µi cÖ_g ¯’vqx c`v_© 3-dm‡dvwMømvwiK GwmW| 
	 GB P‡µ Avwe®‹v‡ii Rb¨ weÁvbx K¨vjwfb 1961 mv‡j  †bv‡ej cyi¯‹vi cvb|
	 C3 MwZc_ wewkó Dw™¢`‡K C3 Dw™¢` e‡j| 
	C4 MwZc_ ev n¨vP I ¯ø¨vK Pµ :
	 GB P‡µi cÖ_g ¯’vqx c`v_© n‡jv 4 Kve©bwewkó A·v‡jv GwmwUK GwmW| 
		C4 MwZc_ wewkó Dw™¢`‡K C4 Dw™¢` e‡j| 
	 C4  Dw™¢`‡K GKB mv‡_ n¨vP I ¯ø¨vK Pµ Ges K¨vjwfb Pµ cwiPvwjZ n‡Z †`Lv hvq| 
	mv‡jvKms‡køl‡Yi cÖfveKmg~n :
	cÖfveK¸‡jv n‡jv :
	i)	evwn¨K cÖfveK : Av‡jv, cvwb, Kve©b WvBA·vBW, ZvcgvÎv, Aw·‡Rb, LwbR c`v_©, ivmvqwbK c`v_©|
	ii)	Af¨šÍixY cÖfveKmg~n : †K¬v‡ivwdj, cvZvi eqm I msL¨v, kK©ivi cwigvY, cUvwmqvg, GbRvBg|
	k¦mb : †h ˆRe ivmvqwbK cÖwµqvq †Kvl¯’ Lv`¨ RvwiZ n‡q (Aw·‡R‡bi Dcw¯’wZ‡Z ev Abycw¯’wZ‡Z) Lv`¨¯’ ˆ¯’wZK kw³ ivmvqwbK  Zvc kw³‡Z iƒcvšÍwiZ I gy³ nq Zv‡K k¦mb e‡j|
	k¦m‡bi mvgwMÖK ivmvqwbK mgxKiYwU n‡jv :
		C6H12O6		6CO2	+	H2O	+686 kcal/mo
		Møy‡KvR		Kve©b WvBA·vBW		cvwb	kw³
	k¦mb †Kv_vq Ges KLb nq : Rxe‡`‡ni cÖwZwU mRxe †Kv‡l k¦mb w`bivZ N‡U| k¦m‡bi cÖ_g ch©vq †Kv‡li mvB‡UvcøvR‡g N‡U Ges wØZxq ch©vq †Kv‡li †Kvl A½vYy gvB‡UvKwÛªqvq N‡U| 
	k¦mb `yB cÖKvi| GKwU n‡jv mevZ k¦mb hv Aw·‡R‡bi Dcw¯’wZ‡Z N‡U AciwU AevZ k¦mb ev Aw·‡R‡bi Abycw¯’wZ‡Z N‡U| 
	 mevZ k¦mb PviwU Ges AevZ k¦mb `ywU av‡c m¤úbœ nq| 
	 mevZ k¦mb cÖwµqvq PviwU ch©vqµwgK av‡c GK AYy Møy‡KvR m¤ú~Y©iƒ‡c RvwiZ n‡q me©‡gvU Qq AYy (CO2), Qq AYy cvwb Ges 38 wU ATP  Drcbœ K‡i| wewµqvwU n‡jv : 
	C6H12O6 + 6O2  6CO2  + 6H2O +  kw³ (686 kcal/mol) 
	AevZ k¦m‡bi `ywU av‡c Møy‡KvR AvswkK RvwiZ n‡q B_vBj A¨vj‡Kvnj I CO2 A_ev kyay j¨vKwUK GwmW Drcbœ K‡i|
	C6H12O6  2C2 H5OH + 2CO2  + kw³ (56 kcal/mol) 
		Møy‡KvR	B_vBj A¨vj‡Kvnj
	k¦m‡bi ¸iæZ¡ :
	k¦mb cÖwµqvq Drcbœ  kw³ w`‡q Rx‡ei me ai‡bi wµqv-wewµqv I KvRKg© cwiPvwjZ nq| 
	A¨vj‡Kvnj, iæwU, `B, cwbi BZ¨vw` AevZ k¦mb cÖwµqvq ˆZwi nq| 
	k¦m‡bi cÖfveKmg~n 
	evwn¨K cÖfveK : evwn¨K cÖfveKmg~n n‡jvÑ
	ZvcgvÎv, Aw·‡Rb, cvwb, Av‡jv, Kve©b WvBA·vBW BZ¨vw` k¦m‡bi evwn¨K cÖfveK| 
	Af¨šÍixY cÖfveK : Af¨šÍixY cÖfveKmg~n n‡jvÑ
	Lv`¨`ª‡e¨i cwigvY I aib, Dr‡mPK, †Kv‡li eqm, A‰Re jeY, †Kvlga¨¯’ cvwb BZ¨vw` k¦m‡bi Af¨šÍixY cÖfveK|
	mv‡jvKms‡kølY Ges k¦mb ci¯ú‡ii Ici wbf©ikxj : mv‡jvKms‡kølY cÖwµqvq CO2 M¨v‡mi cÖ‡qvRb nq| evqygÊ‡ji Kve©b WvBA·vBW M¨v‡mi cÖavb Drm Rx‡ei k¦mb cÖwµqv| myZivs mv‡jvKms‡kølY cÖwµqvwU CO2 Gi Rb¨ k¦m‡bi Ici wbf©ikxj| k¦m‡bi mgq Rx‡ei cÖ‡qvRb Lv`¨ Ges Aw·‡Rb| Rx‡ei Lv`¨ Ges Aw·‡R‡bi cÖavb Drm mv‡jvKms‡kølY cÖwµqv| myZivs k¦mb cÖwµqvwU Lv`¨ I Aw·‡R‡bi Rb¨ mv‡jvKms‡køl‡Yi Ici wbf©ikxj|
 mswÿß cÖkœ I DËi
cÖkœ \ 1 \ mv‡jvKms‡kølY Kv‡K e‡j? wewµqvi gva¨‡g †`LvI|
DËi : †h kvixie„Ëxq cÖwµqvq Dw™¢` Zvi †K¬v‡ivwdjhy³ †Kv‡l m~h©v‡jv‡Ki Dcw¯’wZ‡Z cwi‡ek †_‡K M„nxZ cvwb I Kve©b WvBA·vB‡Wi ivmvqwbK wewµqvq mij kK©iv (Møy‡KvR) ms‡kølY K‡i Ges DcRvZ wn‡m‡e cvwb I Aw·‡Rb Drcbœ K‡i Zv‡K mv‡jvKms‡kølY e‡j|


cÖkœ \ 2 \ mv‡jvKms‡køl‡Yi KuvPvgvj Kx Kx?
DËi : mv‡jvKms‡køl‡Yi KuvPvgvj¸‡jv n‡jv : 1. cvZvi †K¬v‡ivwdj, 2. Av‡jv, 3. cvwb Ges 4. Kve©b WvBA·vBW|
cÖkœ \ 3 \ k¦mb Kv‡K e‡j? wewµqvi gva¨‡g †`LvI|
DËi : †h ˆRe ivmvqwbK cÖwµqvq Rxe †Kvl¯’ Lv`¨e¯‘ Aw·‡R‡bi Dcw¯’wZ‡Z A_ev Abycw¯’wZ‡Z RvwiZ n‡q Lv`¨¯’ kw³ MwZkw³ I Zvckw³‡Z iƒcvšÍwiZ I gy³ nq Ges Kve©b WvBA·vBW I cvwb Drcbœ nq Zv‡K k¦mb e‡j|
C6H12O6 + 6O2  6CO2 + 6H2O + kw³ (Møy‡KvR) 
cÖkœ \ 4 \ mv‡jvKms‡kølY I k¦m‡bi g‡a¨ m¤úK© Kx?
DËi : mv‡jvKms‡kølY cÖwµqv Drcbœ K‡i Møy‡KvR Ges Aw·‡Rb| Av‡jvKkw³‡K iƒcvšÍwiZ K‡i Møy‡Kv‡Ri g‡a¨ ivmvqwbK kw³ wn‡m‡e Ave× K‡i| k¦mb cÖwµqv wbM©Z Aw·‡Rb‡K MÖnY K‡i †Kvl¯’ Møy‡Kv‡Ri g‡a¨ Ave×kw³‡K MwZkw³‡Z iƒcvšÍwiZ K‡i Ges evqygÊ‡j Kve©b WvBA·vBW wbM©Z K‡i| Gfv‡e meyR Dw™¢‡` w`‡bi †ejvq m~h©v‡jv‡Ki Dcw¯’wZ‡Z mv‡jvKms‡kølY I k¦mb wµqv GK m‡½ Pj‡Z _v‡K| mv‡jvKms‡kølY I k¦m‡bi GB m¤ú‡K©i d‡j evqygÊ‡j O2 Ges CO2 Gi fvimvg¨ iÿv nq|


cÖkœ \ 5 \ AevZ I mevZ k¦m‡bi cv_©K¨ †jL|
DËi : AevZ I mevZ k¦m‡bi cv_©K¨ wb‡P †`Iqv n‡jv :
	AevZ k¦mb
	mevZ k¦mb

	1.	AevZ k¦mb gy³ Aw·‡R‡bi Abycw¯’wZ‡Z N‡U|
	1.	mevZ k¦mb gy³ Aw·‡R‡bi Dcw¯’wZ‡Z N‡U|

	2.	G k¦m‡b Møy‡Kv‡Ri Am¤ú~Y© RviY nq|
	2.	G k¦m‡b Møy‡Kv‡Ri m¤ú~Y© RviY nq|

	3.	GiKg k¦m‡b kw³i cwigvY A‡bK Kg| G cÖwµqvq cÖwZ AYy Møy‡KvR `n‡b gvÎ 50 kcal Zvckw³ Drcbœ nq|
	3.	GiKg k¦m‡b kw³i cwigvY A‡bK †ewk| G cÖwµqvq cÖwZ AYy Møy‡KvR `n‡b 686 kcal Zvckw³ Drcbœ nq|

	4.	G k¦mb cÖwµqvq CO2, cvwb Ges Aw·‡Rbhy³ †hŠM Drcbœ nq|
	4.	G k¦mb cÖwµqvq CO2 Ges cvwb Drcbœ nq| Ab¨ †Kv‡bv †hŠM Drcbœ nq bv|

	5.	AevZ k¦mb †KejgvÎ †Kv‡li mvB‡UvcøvR‡g N‡U|
	5.	k¦mb †Kv‡li mvB‡UvcøvRg Ges gvB‡UvKwÛªqv‡Z N‡U|



 iPbvg~jK cÖkœ I DËi
cÖkœ \ 1 \ Rx‡ei mv‡jvKms‡køl‡Yi Dci wbf©ikxjZvi KviY e¨vL¨v Ki|
DËi : mg¯Í kw³i Drm n‡jv m~h©| GKgvÎ meyR Dw™¢`B mv‡jvKms‡kølY cÖwµqvq †mŠikw³‡K ivmvqwbK kw³‡Z cwiYZ K‡i Lv‡`¨i g‡a¨ Ave× Ki‡Z cv‡i| †Kv‡bv cÖvYxB Zvi wb‡Ri Lv`¨ cÖ¯‘Z Ki‡Z cv‡i bv| Avgiv Lv`¨ wn‡m‡e fvZ, iæwU, djg~j, gvQ, gvsm, `ya, wWg BZ¨vw` hvB MÖnY Kwi bv †Kb, Zvi meB cÖZ¨ÿ ev c‡ivÿfv‡e meyR Dw™¢` †_‡K †c‡q _vwK| Kv‡RB Lv‡`¨i Rb¨ mgMÖ cÖvYxKzj meyR Dw™¢‡`i Ici m¤ú~Y©fv‡e wbf©ikxj, Avi meyR Dw™¢` G Lv`¨ cÖ¯‘Z K‡i mv‡jvKms‡kølY cÖwµqvq| Kv‡RB ejv hvq, c„w_exi mKj Dw™¢` I cÖvYxi Lv`¨ cÖ¯‘Z nq mv‡jvKms‡køl‡Yi gva¨‡g| cwi‡e‡ki O2 I CO2-Gi fvimvg¨ iÿvq, mv‡jvKms‡kølY cÖwµqv GK we‡kl f‚wgKv cvjb K‡i _v‡K|
G cwigv‡Yi ZviZg¨ NU‡j evqygÊj RxeRM‡Zi Rb¨ ÿwZKi n‡q DV‡e| Avgiv Rvwb, me Rx‡eB (Dw™¢` I cÖvYx) me mg‡qi Rb¨ k¦mb wµqv Pj‡Z _v‡K| k¦mb cÖwµqvq Rxe O2 MÖnY K‡i Ges CO2 Z¨vM K‡i| †Kej gvÎ k¦mb cÖwµqv Pj‡Z _vK‡j evqygÊ‡j O2 M¨v‡mi ¯^íZv Ges CO2-M¨v‡mi AvwaK¨ †`Lv w`Z| wKš‘ meyR Dw™¢` mv‡jvKms‡kølY cÖwµqvq CO2 MÖnY K‡i Ges O2 evqygÊ‡j Z¨vM K‡i e‡j GLbI evqygÊ‡j O2 I CO2 M¨v‡mi mwVK AbycvZ iwÿZ n‡”Q| gvbe mf¨Zvi AMÖMwZ A‡bKvs‡k mv‡jvKms‡køl‡Yi Ici cÖZ¨ÿ ev c‡ivÿfv‡e wbf©ikxj| Abœ, e¯¿, wkímvgMÖx, Jla, R¡vjvwb Kqjv, †c‡Uªvj, M¨vm cÖf„wZ Dw™¢` †_‡K cvIqv hvq| ZvB mv‡jvKms‡kølY bv NU‡j aŸsm n‡e gvbe mf¨Zv, wejyß n‡e RxeRMr|
cÖkœ \ 2 \ k¦m‡bi MyiæZ¡ Av‡jvPbv Ki|
DËi : k¦mb cÖwµqvq Drcbœ kw³ w`‡q Rx‡ei me ai‡bi      wµqv-wewµqv I KvRKg© cwiPvwjZ nq| G cÖwµqv Dw™¢‡` LwbR jeY cwi‡kvl‡Y mvnvh¨ K‡i, hv c‡ivÿfv‡e Dw™¢‡`i e„w× I Ab¨vb¨ ˆRweK cÖwµqv Pvjy iv‡L| †Kvl wefvR‡bi cÖ‡qvRbxq kw³ I wKQy Avbylw½K c`v_© k¦mb cÖwµqv †_‡K Av‡m| ZvB G cÖwµqv Rx‡ei ˆ`wnK e„w×I wbqš¿Y K‡i| G cÖwµqv wewfbœ ÿvi I ˆRe GwmW m„wó‡Z mnvqZv Kivi gva¨‡g Rx‡ei Ab¨vb¨ ˆRweK Kv‡RI mnvqZv K‡i| AevZ k¦mb cÖwµqvq B_vBj A¨vj‡Kvnj ˆZwi nq, hv wewfbœ wk‡í e¨eüZ nq| j¨vKwUK GwmW dv‡g©‡›Uk‡bi gva¨‡g G cÖwµqvq `B, cwbi BZ¨vw` Drcvw`Z nq| B‡÷i AevZ k¦m‡bi d‡j A¨vj‡Kvnj I CO2 M¨vm ˆZwi nq| CO2 M¨vm Gi Pv‡c iæwU duvcv nq|



 Ávbg~jK cÖkœ I DËi 
cÖkœ \ 1 \ MøvB‡KvjvBwmm cÖwµqvq Kq AYy NADH2 Drcbœ nq?
DËi : MøvB‡KvjvBwmm cÖwµqvq `yB AYy NADH2 Drcbœ nq|
cÖkœ \ 2 \ ATP Gi c~Y©iƒc Kx?
DËi : ATP Gi c~Y©iƒc n‡jvÑ Adenosine Triphosphate.
cÖkœ \ 3 \ cvZvi †Kvb Kjvq mv‡jvKms‡kølY N‡U? 
DËi : cvZvi †g‡mvwdj Kjvi †K¬v‡ivwdj hy³ †Kv‡l mv‡jvKms‡kølY msNwUZ nq|		
cÖkœ \ 4 \ K¨vjwfb I e¨vkvg Pµ Kv‡K e‡j?
DËi : mv‡jvKms‡køl‡Yi AÜKvi ch©v‡q evqygÊ‡ji CO2 M¨vm cvZvi †Kv‡l cÖ‡ek K‡i †Kv‡l Aew¯’Z 5 Kve©b wewkó ivBey‡jvR 1, 5 WvBdm‡d‡Ui mv‡_ hy³ n‡q cÖ_‡g dm‡dvwMømvwiK GwmW c‡i dm‡dvwMømvivjwWnvB‡W cwiYZ nq| Gici Avevi ivBey‡jvR WvBdm‡dU Drcbœ K‡i| NUbvwU AÜKvi `kvq PµvKv‡i N‡U| G PµwU Aa¨vcK K¨vjwfb I e¨vkvg Avwe®‹vi K‡iwQ‡jb e‡j GB PµwU‡K K¨vjwfb I e¨vkvg PµI ejv nq|
cÖkœ \ 5 \	mv‡jvKms‡køl‡Y AÜKvi ch©v‡qi cÖ_g ¯’vqx †hŠM Kx?	
DËi : mv‡jvKms‡køl‡Y cÖ_g ¯’vqx ˆRe †hŠM 3 Kve©bwewkó dm‡dvwMømvwiK GwmW (PGA)|
cÖkœ \ 6 \ mv‡jvKms‡køl‡Yi Av‡jvK ch©v‡q Drcbœ  †hŠM¸‡jv Kx Kx? 
DËi : Av‡jvK ch©v‡q Drcbœ †hvM¸‡jv- NADPH2, ATP I Aw·‡Rb|
cÖkœ \ 7 \  AvZ¥xKiY kw³ Kv‡K e‡j? 
DËi : mv‡jvKms‡kølY cÖwµqvi Av‡jvK ch©v‡q Av‡jvKkw³ I ivmvqwbK kw³ wn‡m‡e mÂvwiZ ATP I NADPH2 †K AvZ¥xKiY kw³ e‡j|	
cÖkœ \ 8 \	k¦mb †Kv_vq msNwUZ nq?
DËi : cÖwZwU mRxe †Kv‡l k¦mb msNwUZ nq|
cÖkœ \ 9 \	MøvB‡KvjvBwmm Kv‡K e‡j?
DËi :	k¦m‡bi †h ch©v‡q K‡qK iKg Dr‡mP‡Ki cÖfv‡e 1-AYy Møy‡KvR †Kv‡li mvB‡UvcøvR‡g AvswkKfv‡e RvwiZ n‡q 2-AYy cvBiæwfK GwmW Drcbœ K‡i, Zv‡K MøvB‡KvjvBwmm e‡j|
cÖkœ \ 10 \ MøvB‡KvjvBwmm †Kv_vq nq?
DËi : MøvB‡KvjvBwmm †Kv‡li mvB‡UvcøvR‡g nq|
cÖkœ \ 11 \ †µem P‡µ GK AYy Møy‡KvR †_‡K KZ AYy ATP Drcbœ nq?
DËi : †µem P‡µ GK AYy Møy‡KvR †_‡K 24 AYy ATP Drcbœ nq|
cÖkœ \ 12 \ MøvB‡KvjvBwm‡m KZ AYy ATP Drcbœ nq?
DËi : MøvB‡KvjvBwmm cÖwµqvq †gvU 10 AYy ATP Drcbœ nq Ges 
2 AYy e¨q nq| d‡j cÖK…Z jvf nq 8 AYy ATP|
cÖkœ \ 13 \ GK AYy NADH2 †_‡K KZ AYy ATP Drcbœ nq?
DËi : GK AYy NADH2 †_‡K 3 AYy ATP Drcbœ nq|
cÖkœ \ 14 \ mv‡jvKms‡kølY cÖwµqvi cvk¦© Drcbœ `ªe¨ Kx?
DËi : mv‡jvKms‡kølY cÖwµqvi cvk¦© Drcbœ `ªe¨ n‡”Q Aw·‡Rb I cvwb|
cÖkœ \ 15 \ †Kvb Ae¯’vq mv‡jvKms‡kølY m¤ú~Y© eÜ _v‡K?
DËi : Aw·‡Rbwenxb cwi‡e‡k mv‡jvKms‡kølY m¤ú~Y© eÜ _v‡K|
cÖkœ \ 16 \ †µem Pµ bvgwU Kvi bvg Abymv‡i n‡q‡Q?
DËi : †µem Pµ bvgwU n‡q‡Q Bs‡iR cÖvY imvqbwe` m¨vi n¨vbm A¨vWjd †µem Gi bvgvbymv‡i|
cÖkœ \ 17 \ mv‡jvKms‡køl‡Yi Rb¨ cÖ‡qvRbxq Dcv`vb¸‡jv Kx Kx?
DËi : mv‡jvKms‡køl‡Yi Rb¨ cÖ‡qvRbxq Dcv`vb¸‡jv n‡jvÑ †K¬v‡ivwdj, Av‡jv, cvwb I Kve©b WvBA·vBW|
cÖkœ \ 18 \ evqygÊ‡j CO2 Gi cwigvY KZ?
DËi : evqygÊ‡j CO2 Gi cwigvY kZKiv 0.03 fvM|
cÖkœ \ 19 \ 	mv‡jvKms‡kølY cÖwµqvq Ae‡k‡l kw³ wK‡m Ave× n‡q Dw™¢` †`‡n mwÂZ nq?	
DËi : mv‡jvKms‡kølY cÖwµqvq †mŠikw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ n‡q Møy‡Kv‡R Ave× n‡q Dw™¢‡`i †`‡n mwÂZ nq|
 Abyavebg~jK cÖkœ I DËi 
cÖkœ \ 1 \ mv‡jvKms‡kølY I k¦m‡bi PviwU cv_©K¨ D‡jøL Ki|
DËi : mv‡jvKms‡kølY I k¦m‡bi PviwU cv_©K¨ :
	mv‡jvKms‡kølY
	k¦mb

	1.	G cÖwµqv †KejgvÎ †K¬v‡ivwdjhy³ meyR †Kv‡l N‡U|
	1.	G cÖwµqv mg¯Í mRxe †Kv‡l N‡U|

	2.	G cÖwµqv †Kej m~h©v‡jv‡Ki Dcw¯’wZ‡Z w`‡bi †ejvq N‡U|
	2.	G cÖwµqv w`evivwÎ N‡U| 

	3.	Gi ivmvqwbK mgxKiY : 6CO2 + 12H2O   C6H12O6 + 6O2 + 6H2O
	3.	k¦m‡bi ivmvqwbK mgxKiY :
	C6H12O6 + 6O2  6CO2 + 6H2O + kw³

	4.	mv‡jvKms‡kølY †Kv‡li A½vYy †K¬v‡ivcøv‡÷i g‡a¨ N‡U|
	4.	k¦mb †Kv‡li A½vYy gvB‡UvKwÛªqvi g‡a¨ N‡U|


cÖkœ \ 2 \ MøvB‡KvjvBwmm I †µem P‡µi g‡a¨ cv_©K¨¸‡jv D‡jøL Ki|	
DËi :
	MøvB‡KvjvBwmm
	†µem& Pµ

	i)	MøvB‡KvjvBwmm †Kv‡li mvB‡UvcøvR‡g N‡U| 
	i)	†µem& Pµ †Kv‡li gvB‡UvKwÛªqv‡Z N‡U| 

	ii) 	O2Gi Dcw¯’wZ ev Abycw¯’wZ‡Z GwU N‡U|
	ii) 	O2Gi Dcw¯’wZ Qvov GwU NU‡Z cv‡i bv| 

	iii) 	G‡Z mvgvb¨ cwigvY kw³ wbM©Z nq| 
	iii) 	G‡Z AwaK kw³ wbM©Z nq| 

	iv) 	GwU AevZ I mevZ k¦m‡bi cÖ_g avc|
	iv) 	GwU ïay mevZ k¦m‡bi wØZxq avc|	


cÖkœ \ 3 \ GK bR‡i mevZ k¦m‡b ATP Gi wbU Drcv`b¸‡jv †`LvI| 
DËi : GK bR‡i mevZ k¦m‡b wbU Drcv`bÑ
	mevZ k¦mb ch©vq
	Drcvw`Z e¯‘
	e¨wqZ e¯‘
	wbU Drcv`b

	MøvB‡KvjvBwmm 
	2 AYy cvBiæwfK GwmW 
2 AYy NADH2
4 AYy ATP 
	2 AYy ATP
	6 AYy ATP
2 AYy ATP

	A¨vwmUvBj †Kv-G m„wó 
	2 AYy A¨vwmUvBj
†Kv-G 
2 AYy CO2
2 AYy NADH2
	2 AYy 
cvBiæwfK
GwmW
	6 AYy ATP 


	†µem& Pµ 
	4 AYy CO2
6 AYy NADH2
2 AYy FADH2
2 AYy GTP 
	2 AYy 
A¨vwmUvBj 
†Kv-G
	18 AYy ATP 
4 AYy ATP 
2 AYy ATP  


cÖkœ \ 4 \ cÖvYx I Dw™¢‡`i k¦m‡bi cv_©K¨¸‡jv D‡jøL Ki|	
DËi 	: cÖvYx I Dw™¢‡`i k¦m‡bi cv_©K¨ :
	cÖvYxi k¦mb
	Dw™¢‡`i k¦mb

	1.	†ewkifvM cÖvYxi k¦vm MÖnY I k¦vm Z¨v‡Mi Rb¨ k¦vmhš¿ _v‡K|
	1.	Dw™¢‡`i †Kv‡bv wbw`©ó k¦vmhš¿ †bB|

	2.	cÖvYx‡`i i³ I bvwmKv k¦vmevqy cwienb K‡i|
	2.	Dw™¢‡`i GiKg †Kv‡bv evnK gva¨g †bB|

	3.	cÖvYx‡Z ewnt, AšÍt I †Kvlxq k¦mb N‡U|
	3.	Dw™¢‡` ïay †Kvlxq k¦mb N‡U|


cÖkœ \ 5 \	w`‡bi †ejvq meyR Dw™¢‡` ïay mv‡jvKms‡kølY N‡U, k¦mb N‡U bv- K_vUv wK mwVK? DË‡ii mc‡ÿ e¨vL¨v `vI|  
DËi 	: ÔÔw`‡bi †ejvq meyR Dw™¢‡` ïay mv‡jvKms‡kølY N‡U k¦mb N‡U bvÕÕ K_vwU mwVK bq| KviY, cÖwZwU mRxe †Kv‡l w`bivZ k¦mb wµqv P‡j Ges CO2 M¨vm Drcbœ nq| 
w`‡bi †ejvq meyR Dw™¢‡` mv‡jvKms‡kølY I k¦mb GKB m‡½ msNwUZ nq| mv‡jvKms‡køl‡Y Møy‡KvR Drcbœ nq k¦m‡b wbM©Z CO2 e¨envi K‡i Ges k¦m‡b Møy‡KvR RvwiZ nq mv‡jvKms‡køl‡Y Drcbœ O2 Øviv|
cÖkœ \ 6 \ mevZ k¦m‡bi ch©vq `ywU Kx Kx Ges ch©vq¸‡jv †Kv_vq N‡U?
DËi : mevZ k¦m‡bi wewµqv¸‡jv `ywU ch©v‡q N‡U-
GKwU‡K e‡j MøvB‡KvjvBwmm AciwU‡K e‡j †µem Pµ| MøvB‡KvjvBwmm †Kv‡li mvB‡UvcøvR‡g Ges †µem Pµ †Kv‡li gvB‡UvKwÛªqvq N‡U|	
cÖkœ \ 7 \ cvZvi †h Kjvq mv‡jvKms‡kølY N‡U ms‡ÿ‡c Zvi MVb I f‚wgKvi eY©bv `vI|	
DËi : cvZvi Dc‡ii Z¡K I wb‡Pi Z¡‡Ki gvSLv‡b Ae¯’vb K‡i †g‡mvwdj wUmy¨| †g‡mvwdj wUmy¨ ¯úwÄ I c¨vwj‡mW c¨v‡ibKvBgv wb‡q MwVZ| c¨vwj‡mW c¨v‡ibKvBgv †Kv‡l †K¬v‡ivcøv÷ _v‡K| †K¬v‡ivcøv‡÷ MÖvbv I †÷ªvgv bv‡g `ywU Ask _v‡K| mv‡jvKms‡køl‡Yi Av‡jvK Aa¨vq MÖvbv‡Z I AÜKvi Aa¨vq †÷ªvgv‡Z N‡U| mv‡jvKms‡kølY cÖwµqvq cvZvi †g‡mvwdj wUmy¨i ¸iæZ¡ me©vwaK| G wUmy¨i †K¬v‡ivwdj-B m~h©v‡jvK †kvlY K‡i| mv‡jvKms‡køl‡Yi mgq cÎi‡Ü«i ga¨ w`‡q Kve©b WvBA·vBW cvZvq cÖ‡ek K‡i Ges Aw·‡Rb †ei n‡q hvq| †g‡mvwdj wUmy¨i ¯úwÄ c¨v‡ibKvBgvi †Kvl AeKvk¸‡jv Kve©b WvBA·vBW‡K mv‡jvKms‡køl‡Yi ¯’v‡b †cuŠwQ‡q w`‡q mv‡jvKms‡køl‡Y Drcbœ Aw·‡Rb‡K evB‡i wbM©Z Ki‡Z mvnvh¨ K‡i|
cÖkœ \ 8 \	k¦mb mg¯Í Rx‡ei Rb¨ Acwinvh© †Kb? 
DËi : k¦m‡b Lv`¨e¯‘i RviY nq Ges Lv‡`¨ Ave× †mŠikw³ Z_v ˆ¯’wZK kw³ MZxq kw³‡Z iƒcvšÍwiZ nq| k¦m‡b Drcbœ wKQy kw³ ATP-†Z mwÂZ _v‡K| G kw³i mvnv‡h¨B Rxe‡`‡n Pjb, Mgb, e„w×, Rbb cÖf„wZ kvixie„Ëxq wµqv¸‡jv msNwUZ nq| kw³i evwK Ask Zvckw³, ivmvqwbK kw³‡Z iƒcvšÍwiZ n‡q cÖKvk N‡U| G mg¯Í Kvi‡Y mg¯Í mRxe Rx‡ei Rb¨ k¦mb GKwU Acwinvh© cÖwµqv|
cÖkœ \ 9 \	cÖvwY‡`‡n MøvB‡Kv‡Rb Ges Dw™¢`‡`‡n kK©iv ms‡køl‡K kw³ mwÂZ Kivi cÖwµqv ejv †h‡Z cv‡i- e¨vL¨v `vI|	
DËi : Dw™¢` mv‡jvKms‡kølY cÖwµqvq †mŠikw³‡K wewfbœ RwUj cÖwµqvi gva¨‡g Møy‡Kv‡R Ave× K‡i, hv Lv`¨ wn‡m‡e cÖvYx MÖnY K‡i| AwZwi³ Møy‡KvR cÖvYxi kix‡i MøvB‡Kv‡Rb wn‡m‡e Ges Dw™¢` †`‡n kK©iv wn‡m‡e mwÂZ _v‡K| myZivs Dw™¢` I cÖvYxi kw³i Drm n‡jv mv‡jvKms‡kølY| GRb¨ cÖvwY‡`‡n MøvB‡Kv‡Rb Ges Dw™¢`‡`‡n kK©iv ms‡køl‡K kw³ mwÂZ Kivi cÖwµqv ejv †h‡Z cv‡i|
cÖkœ \ 10 \ mv‡jvKms‡kølY c×wZ‡Z ATP Drcv`b‡K d‡Uvdm‡dvivB‡jkb ejv nq †Kb?
DËi : m~‡h©i Av‡jv †kvlY K‡i D‡ËwRZ †K¬v‡ivwdj AYy †_‡K wbM©Z D”P kw³m¤úbœ B‡jKUªb Zvi kw³i mvnv‡h¨ ADP I Pi †K hy³ K‡i ATP Drcbœ K‡i| GRb¨ mv‡jvK ms‡køl‡Yi Av‡jvK wewµqvq ATP Drcv`b c×wZ‡K d‡Uvdm‡dvivB‡jkb e‡j|
cÖkœ \ 11 \ K…wÎg Av‡jv‡K mv‡jvKms‡kølY NU‡e wK? DË‡ii mc‡ÿ e¨vL¨v `vI|
DËi : mv‡jvKms‡køl‡Y †K¬v‡ivwdj †KejgvÎ `ªæZ `„k¨gvb Av‡jvK eY©vwji 800 nm  †_‡K 900 nm Zi½ ˆ`N©¨ wewkó Av‡jvK †kvlY K‡i| d‡j Gi evB‡ii Zi½ ˆ`‡N©¨i Av‡jv‡Z mv‡jvKms‡kølY m¤¢e bq| 800 nm †_‡K 900 nm Zi½ ˆ`N©¨wewkó Av‡jv‡K mv‡jvKms‡køl‡Yi mwµq Ask msNwUZ nq| K…wÎg Av‡jv hw` Av‡jvK eY©vwji 800 nm †_‡K 900 nm Gi Zi½ ˆ`N©¨wewkó nq Zvn‡j †m K…wÎg Av‡jv‡Z mv‡jvKms‡kølY NU‡e|
cÖkœ \ 12 \ Avgiv †Kb Avg MvQ‡K C3 Dw™¢` Ges fyÆv MvQ‡K C4 Dw™¢` ewj?
DËi : Avg MvQ‡K C3 Dw™¢` e‡j KviY, GB Mv‡Q mv‡jvKms‡køl‡Yi CO2 weRvi‡Y Drcbœ cÖ_g ¯’vqx †hŠMwU n‡jv    3–Kve©bhy³ dm‡dvwMømvwiK GwmW (3PGA)| Aci w`‡K fyÆv MvQ‡K C4 Dw™¢` e‡j KviY, GB Mv‡Q mv‡jvKms‡kølY CO2 weRvi‡Y Drcbœ cÖ_g ¯’vqx †hŠMwU n‡jv 4-Kve©bhy³ A·v‡jv GwmwUK GwmW|
cÖkœ \ 13 \ C3 Dw™¢` ej‡Z Kx †evSvq?	
DËi : mv‡jvKms‡kølY cÖwµqvi K¨vjwfb I e¨vkvg P‡µ evqygÊ‡ji CO2 e¨envi K‡i cÖ_g ¯’vqx 3 Kve©bwewkó †hŠM Drcbœ nq, hv †_‡K cieZx©‡Z kK©iv ˆZwi nq| mv‡jvKms‡køl‡Y †h mg¯Í Dw™¢‡` cÖ_g ¯’vqx c`v_©wU 3 Kve©bwewkó †m mg¯Í Dw™¢`‡K C3 Dw™¢` ejv nq|
cÖkœ \ 14 \ MøvB‡KvjvBwmm‡K k¦m‡bi cÖ_g ch©vq ejvi KviY e¨vL¨v Ki|
DËi : MøvB‡KvjvBwmm Gi cy‡iv wewµqv †Kv‡li mvB‡UvcøvR‡g N‡U _v‡K| cÖwµqvwU m¤ú~Y© nIqvi Rb¨ †Kv‡bv Aw·‡R‡bi cÖ‡qvRb c‡o bv| ZvB MøvB‡KvjvBwmm‡K mevZ I AevZ Dfq cÖKvi k¦m‡biB cÖ_g ch©vq ejv nq|
cÖkœ \ 15 \ mv‡jvKms‡kølY cÖwµqvq Av‡jvi ¸iæZ¡ e¨vL¨v Ki|
DËi : Lv`¨ cÖ¯‘ZKi‡Y †h kw³i cÖ‡qvRb nq Zv m~h©v‡jvK n‡Z Av‡m| m~h©v‡jvK †K¬v‡ivwdj m„wó‡Z AskMÖnY K‡i| GB m~‡h©i Av‡jvi cÖfv‡eB cÎiÜ« Db¥y³ nq| cvZvi Af¨šÍ‡i cÖ‡ek Ki‡Z cv‡i Ges Lv`¨ cÖ¯‘ZKi‡Y AskMÖnY K‡i| GKwU wbw`©ó mxgv ch©šÍ Av‡jvi cwigvY †e‡o †M‡j mv‡jvKms‡køl‡Yi cwigvYI †e‡o hvq|
AZGe, mv‡jvKms‡kølY cÖwµqvq Av‡jvi ¸iæZ¡ Acwimxg|
cÖkœ \ 16 \ n¨vP-¯ø¨vK I K¨vjwfb P‡µi cÖavb cv_©K¨¸‡jv †jL|
DËi : n¨vP-¯ø¨vK Pµ I K¨vjwfb P‡µi cÖavb cv_©K¨¸‡jv wbgœiƒc :
	n¨vP-¯ø¨vK Pµ
	†Kjwfb Pµ

	i)	AwaK Av‡jvi cÖKiZvq n¨vP-¯ø¨vK Pµ Pj‡Z cv‡i|
ii)	cÖ_g  ¯’vqx c`v_© 4-Kve©b wewkó A·v‡jv A¨vwmwUK GwmW|
iii)	dm‡dvBbj cvBiæwfK GwmW n‡jv CO2 Gi cÖ_g MÖvnK|
	i)	AwaK Av‡jvi cÖLjZvq †Kjwfb Pµ P‡j bv|
ii)	cÖ_g ¯’vqx c`v_© 3-Kve©b wewkó 3 dm‡dvwMømvwiK GwmW|
iii)	ivBey‡jvR 1, 5-wem dm‡dU n‡jv CO2 Gi cÖ_g MÖvnK|


cÖkœ \ 17 \ cvZv‡K kK©iv Drcv`‡bi cÖvK…wZK KviLvbv ejv nq †Kb?
DËi : mv‡jvKms‡køl‡Y kK©iv Drcv`‡bi †ewki fvM cÖwµqvB meyR cvZv‡Z N‡U _v‡K e‡j cvZv‡K kK©iv Drcv`‡bi cÖvK…wZK KviLvbv ejv nq|
mv‡jvKms‡køl‡Yi Rb¨ cÖ‡qvRb c‡o †K¬v‡ivwd‡ji| cvZvq †K¬v‡ivwd‡ji cwigvY Lye †ewk| ZvB m~h©v‡jv‡Ki Dcw¯’wZ‡Z meyR cvZv Lv`¨ ˆZwi Ki‡Z cv‡i| G‡ÿ‡Î CO2 Ges H2O Gi ivmvqwbK wewµqvq kK©iv (C6H12O6) Drcbœ nq Ges cÖwµqvwU Pj‡Z _v‡K| ZvB, cvZv‡K kK©iv Drcv`‡bi cÖvK…wZK KviLvbv ejv nq|
cÖkœ \ 18 \ mevZ k¦m‡bi †Kvb avc †Kv_vq msNwUZ nq Zv GKwU Q‡K Dc¯’vcb Ki|
DËi : mevZ k¦m‡bi PviwU avc i‡q‡Q| h_vÑ
	avc
	msNU‡bi ¯’vb

	i)	MøvB‡KvjvBwmm
ii)	A¨vwmUvBj †Kv-G m„wó
iii)	†µem Pµ
iv)	B‡jKUªb cÖevn Zš¿
	i)	mvB‡UvcøvRg
ii)	gvB‡UvwKÛªqv
iii)	gvB‡UvKwÛªqv
iv)	gvB‡UvKwÛªqv


cÖkœ \ 19 \ MøvB‡KvjvBwmm ej‡Z Kx †evSvq?
DËi : MøvB‡KvjvBwmm mevZ I AevZ Dfq k¦m‡bi cÖ_g ch©vq| G ch©v‡q K‡qK iKg Dr‡mP‡Ki cÖfv‡e 1 AYy Møy‡KvR †Kv‡li mvB‡UvcøvR‡g AvswkKfv‡e RvwiZ n‡q 2 AYy cvBiæwfK GwmW Pvi AYy ATP Ges `yB AYy NADPH + H+ Drcbœ nq|
cÖkœ \ 20 \ mv‡jvKms‡køl‡Yi Rb¨ cÖ‡qvRbxq cÖfveK Kx Kx? e¨vL¨v Ki|
DËi : mv‡jvKms‡køl‡Yi cÖ‡qvRbxq cÖfve¸‡jv wKQz evwn¨K I wKQz Af¨šÍixY|
i.	evwn¨K cÖfveKmg~n : Av‡jv, Kve©b WvBA·vBW, ZvcgvÎv, cvwb, Aw·‡Rb, LwbR c`v_© I ivmvqwbK c`v_©|
ii.	Af¨šÍixY cÖfveKmg~n : †K¬v‡ivwdj, cvZvi eqm I msL¨v, kK©ivi cwigvY, cUvwmqvg I GbRvBg|
cÖkœ \ 21 \ Dw™¢‡` cwienb ej‡Z Kx †evSvq?
DËi : Dw™¢‡` cwienb ej‡Z gvwU †_‡K †kvwlZ cvwb I LwbR jeY Ges cvZvq cÖ¯‘ZK…Z Lv‡`¨i PjvPj‡K eySvq|
RvB‡jg †f‡m‡ji gva¨‡g cvwb I LwbR jeY Dw™¢‡`i †cŠQvq| cvZvq cvwb †cuŠQv‡j †mLv‡b Lv`¨ cÖ¯‘Z nq| cÖ¯‘Z Lv`¨ Dw™¢‡`i wewfbœ GjvKvq †d¬v‡qg wUmy¨ Øviv cwievwnZ nq| Gfv‡e Dw™¢‡`i wewfbœ A‰Re c`v_©¸‡jv RvB‡jg Øviv Ges wewfbœ ˆRe †hŠM¸‡jv †d¬v‡qg Øviv cwievwnZ nq|
cÖkœ \ 22 \ d‡Uvdm‡dvivB‡jkb Kx? e¨vL¨v Ki|
DËi : mv‡jvKms‡kølY cÖwµqvq Av‡jvK kw³ e¨envi K‡i ATP ˆZwii cÖwµqv‡K d‡Uvdm‡dvivB‡jkb ejv nq| G cÖwµqvq ADP Gi mv‡_ A‰Re dm‡dU wgwjZ n‡q ATP ˆZwi K‡i Ges B‡jKUªb NADP-†K weRvwiZ K‡i NADPH+H+ Drcbœ K‡i|
cÖkœ \ 23 \ iv‡dR ej‡Z Kx †evS?
DËi : km¨ `vbvi ewniveiY, mewR, d‡ji †Lvmv, kuvm, exR Ges Dw™¢‡`i WvUvq GK ai‡bi Auvk _v‡K| G¸‡jv‡K Lv`¨ Auvk ev iv‡dR e‡j| G¸‡jv g~jZ †Kvl cÖvPx‡ii †mjy‡jvR Ges wjMwbb| nvo †hgb gvbe †`‡ni KvVv‡gv MVb K‡i, iv‡dR †Zgwb Dw™¢‡`i KvVv‡gv ˆZwi K‡i| iv‡dR nRg nq bv| wKš‘ cvwb †kvlY K‡i e„n`š¿ †_‡K gj wb®‹vk‡b mvnvh¨ K‡i| GwU K¨vÝv‡ii Avk¼v n«vm K‡i|
cÖkœ \ 24 \ cÖvwYRM‡Zi m‡½ Dw™¢‡`i m¤úK© Kx?
DËi : cÖvwYRM‡Zi mv‡_ Dw™¢`RM‡Zi m¤úK© A½vw½fv‡e RwoZ| KviY cÖvYxi k¦vm-MÖn‡Yi cÖavb Dcv`vb O2| hv Dw™¢` mv‡jvKms‡kølY cÖwµqvq †`q| cÖvYx‡K Lv‡`¨i Rb¨ Dw™¢‡`i Ici m¤ú~Y© wbf©i Ki‡Z nq KviY Dw™¢` ev¯‘Z‡š¿i Drcv`K|
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