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m„Rbkxj 
 cÖkœ  01   
 

P Q R   
K. KbRy‡Mkb Kx? 1 
L. KxUZË¡-†K dwjZ kvLvi Aš@f©y³ Kiv n‡q‡Q †Kb? 2 
M. 'P' †K †Kvb& iv‡R¨ Aš@f©y³ Kiv hvq? e¨vL¨v Ki| 3 
N. wPÎ Q Ges R RxeØ‡qi g‡a¨ †KvbwU †ewk DbœZ? 

we‡kÐlY Ki| 4 
[Aa¨vq 1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h ˆRewbKfv‡e wfbœ wKš‘ MVbMZ fv‡e GK Giƒc ỳwU M¨v‡g‡Ui 
wgj‡bi gva¨‡g †h †hŠb cÖRbb N‡U ZvB KbRy‡Mkb| 

i RxeweÁv‡bi KxUZË¡ kvLvq KxUcZ‡½i Rxeb, DcKvwiZv, 
AcKvwiZv, ¶q¶wZ, `gb BZ¨vw` Av‡jvPbv Kiv nq| †h‡nZz KxUZ‡Ë¡ 
welq Av‡jvPbv bv K‡i KxUcZ½ m¤•wK©Z cÖv‡qvwMK welq Av‡jvPbv 
Kiv nq, †m‡nZz KxUZË¡‡K RxeweÁv‡bi dwjZ kvLv ejv nq| 

j DÏxc‡Ki wPÎ P n‡jv gvki“g bvgK QÎvK| hv dvbRvB 
iv‡R¨i Aš@f©y³| wb‡P Gi KviY e¨vL¨v Kiv n‡jvÑ 
1. gvki“g AwaKvskB ¯’jR, g„ZRxex ev ciRxex| 
2. G‡`i †`n GK‡Kvlx A_ev gvB‡mwjqvg w`‡q MwVZ| 
3. G‡`i wbDwK¬qvm myMwVZ| 
4. †KvlcÖvPxi KvBwUb e¯‘ w`‡q MwVZ| 
5. Lv`¨MÖnY †kvlY c×wZ‡Z N‡U| 
6. †K¬v‡ivcÐv÷ Abycw¯’Z| 
7. n¨vcÐ‡qW †¯•vi w`‡q eske„w× N‡U| 
8. wg‡qvwm‡mi gva¨‡g †Kvl wefvRb N‡U| 
Dc‡ii ˆewk‡ó¨i wfwË‡Z P Z_v gvki“g‡K gviMywj‡mi 
†kÖwYweb¨vm Abyhvqx BDK¨vwiIUv ymcvi wKsW‡gi dvbRvB iv‡R¨i 
Aš@fz©³ Kiv hvq| 

k Rx‡ei †kÖwYweb¨v‡m ˆewkó¨MZ wfbœZvi Kvi‡Y G‡KKwU Rxe 
G‡KKwU `‡j Ae¯’vb K‡i| wPÎ-Q Gi meyR Dw™¢` ivR¨-4 : cÐvbwU‡Z 
Ges wPÎ-R Gi A¨vwgev ˆewkó¨MZ Kvi‡YB ivR¨-2 : †cÖvwU÷v‡Z 
Aew¯’Z Ges ivR¨-2 : †cÖvwU÷v A‡c¶v ivR¨-4 : cÐvbwU-Gi 
RxeMy‡jv DbœZ ˆewk‡ó¨i AwaKvix nIqvq A¨vwgev A‡c¶v meyR 
Dw™¢` AwaK DbœZ|  
meyR Dw™¢` (wPÎ-Q) Gi ˆewkó¨ n‡jv :  
i. Giv cÖK…Z wbDwK¬qvmhy³ eû‡Kvlx mv‡jvKms‡kÐlYKvix Dw™¢`| 
ii. DbœZ wUmÿ Zš¿ we`¨gvb| 
iii. G‡`i åƒY m„wó nq Ges Zv †_‡K wWcÐ‡qW ch©vq kyi“ nq|  
iv. G‡`i †hŠb Rbb A¨vbvB‡mvM¨vgvm ai‡bi|  
v. Giv AvwK©‡Mvwb‡qU I cy®•K Dw™¢`|  
A¨vwgev (wPÎ-R) Gi ˆewkó¨ n‡jv : 
i. Giv GK‡Kvlx| 
ii. myMwVZ wbDwK¬qvmwewkó †Kvl|  
iii. Lv‡`¨i MÖnY N‡U|  
iv.  A‡hŠb cÖRbb N‡U Ges †Kv‡bv åƒY MwVZ nq bv|  
AZGe DcwiD³ ˆewkó¨vewj ch©‡e¶Y Ki‡j †`Lv hvq †h, MVb, 
†Kv‡li msL¨v, cywói cÖK…wZ, Rbb cÖf…wZ w`K †_‡K A¨vwgev 
A‡c¶v meyR Dw™¢` AwaK DbœZ ˆewk‡ó¨i AwaKvix|  

 cÖkœ  02  Dw™¢` †Kv‡li Ggb GKwU A½vYy hv Lv`¨ Drcv`b 
cÖwµqvq mivmwi AskMÖnY K‡i Ges Aci GKwU A½vYy‡K cvIqvi 
nvDR ejv nq| 

K. †cÖv‡UvcÐvRg Kv‡K e‡j? 1 
L. KPzixcvbv cvwb‡Z †f‡m _vKvi KviY e¨vL¨v Ki| 2 
M. DÏxc‡K DwjÐwLZ wØZxq A½vYywUi mwPÎ MVb e¨vL¨v Ki| 3 
N. DÏxc‡Ki cÖ_g I wØZxq A½vYyi g‡a¨ m¤•K© we‡kÐlY Ki| 4 

[Aa¨vq 2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †cÖv‡UvcÐvRg n‡jv †Kv‡li wfZ‡i Aa©̄ ^”Q, _K_‡K †Rwji b¨vq 
e¯‘| 

i KPzixcvbvi me As‡kB c¨v‡ibKvBgv wUmÿ i Dcw¯’wZ j¶ Kiv 
hvq| G wUmÿ ‡Z Avš@t‡Kvlxq duvK †`Lv hvq, KPzixcvbvq eo eo 
evqyKzVzwihy³ c¨v‡ibKvBgv wUmÿ  _v‡K hv‡K A¨v‡ibKvBgv e‡j| 
GB eo eo evqyKzVzwihy³ c¨v‡ibKvBgv _vKvi Kvi‡YB KPzixcvbv 
cvwb‡Z †f‡m _v‡K| 

RxeweÁvb 
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j DÏxc‡Ki wØZxq A½vYywU n‡jvÑ gvB‡UvKwÛªqv| wb‡P 
gvB‡UvKwÛªqvi MVb ˆewkó¨ e¨vL¨v Kiv n‡jvÑ 
i. gvB‡UvKwÛªqv wjwcW I †cÖvwUb wbwg©Z GKwU wØ-¯@iwewkó 

AveiYx Øviv Ave„Z| G AveiYxi evB‡ii ¯@iwU †mvRv wKš‘ 
†fZ‡ii ¯@iwU †K‡› ª̀i w`‡K A‡bK fuvRwewkó nq| G 
fuvRMy‡jv‡K Ôwµw÷Õ e‡j| 

ii. `yB †gg‡eª‡bi gvSLv‡bi duvKv ¯’vb‡K ewnt¯’ K¶ ev 
Avš@t‡gg‡eªb duvK e‡j| Avi 
wfZ‡ii †gg‡eªb w`‡q Ave× 
AÂj‡K ejv nq Ôg¨vwUª·Õ| 

iii. wµw÷‡Z ¯’v‡b ¯’v‡b Electrontransport 
system enbKvix ATP synthases ev 
Aw·‡mvg bvgK †MvjvKvi e¯‘ 
_v‡K|  

iv. Gi wbR¯̂ e„ËvKvi DNA I ivB‡ev‡Rvg _v‡K| wKQz †¶‡Î 
RNAI eZ©gvb| 

v. ivmvqwbKfv‡e gvB‡UvKwÛªqv‡Z 75% †cÖvwUb, 25% wjwcW, 
0.5% RNA Ges mvgvb¨ cwigv‡Y DNA _v‡K|  

k DÏxc‡K DwjÐwLZ 1g I 2q A½vYy h_vµ‡g †K¬v‡ivcÐv÷ I 
gvB‡UvKwÛªqv| wb‡æ †K¬v‡ivcÐv÷ I gvB‡UvKwÛªqv A½vYy `yBwUi 
g‡a¨ m¤•K© we‡kÐlY Kiv n‡jvÑ 
gvB‡UvKwÛªqvi hveZxq Kvh©µg †K¬v‡ivcÐv‡÷i Dcw¯’wZ‡Z Drcbœ 
kK©ivi Dci wbf©i K‡i| †K¬v‡ivcÐv‡÷i Dcw¯’wZ‡Z meyR Dw™¢` 
mv‡jvKms‡kÐl‡Yi gva¨‡g evqy †_‡K M„nxZ Kve©b WvBA·vBW Ges 
†Kv‡li wfZiKvi cvwb e¨envi K‡i mij kK©iv ˆZwi K‡i| cÖvYxiv 
GB mij kK©iv e¨envi K‡i k¦mb cÖwµqvi gva¨‡g kw³ Drcv`b 
K‡i| k¦m‡bi Myi“Z¡c–Y© `ywU ch©vq †µem Pµ I B‡jKUªb UªvÝ‡cvU© 
wm‡÷g gvB‡UvKwÛªqvq m¤•bœ nq| †mLv‡b †K¬v‡ivcÐv‡÷i Dcw¯’wZ‡Z 
Drcbœ kK©iv †f‡O kw³ Drcbœ nq| †K¬v‡ivcÐv÷ I gvB‡UvKwÛªqv 
Df‡qi mgwš̂Z Kvh©µ‡gi d‡jB cÖvYxiv †`n cwiPvjbvi cÖ‡qvRbxq 
kw³ †c‡q _v‡K ZvB Df‡qi g‡a¨ we‡kl m¤•K© i‡q‡Q| 

 cÖkœ  03  (i) C6H12O6 + 6O2  6CO2 + 6H2O + kw³ 
          (ii) C6H12O6  2C2H5OH + 2CO2 + kw³ 

K. ATP Kx? 1 
L. C3 I C4 Dw™¢‡`i g‡a¨ ỳwU cv_©K¨ wjL| 2 
M. DÏxc‡Ki (ii) bs wewµqvwU e¨vL¨v Ki| 3 
N. (ii) bs †_‡K (i) bs wewµqvq AwaK kw³ Drcbœ nqÑ 

hyw³ †`LvI| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h kw³ Rgv K‡i iv‡L Ges cÖ‡qvRb Abymv‡i Ab¨ cÖwµqvq kw³ 
mieivn K‡i Ggb kw³mg„× †hŠMB n‡jv ATP| 

i C3 I C4 Dw™¢‡`i g‡a¨ ỳwU cv_©K¨ n‡jvÑ 

C3 Dw™¢` C4 Dw™¢` 

i. C3 Dw™¢‡`i cÖ_g ¯’vqx 
c`v_© 3 Kve©bwewkó 
dm‡dvwMÐmvwiK GwmW| 

i. C4 Dw™¢‡`i cÖ_g ¯’vqx 
c`v_© 4 Kve©bwewkó 
A·v‡jv A¨vwmwUK GwmW| 

ii. C3 Dw™¢‡` mv‡jvKms‡kÐlY 
nvi Kg| 

ii. C4 Dw™¢‡` 
mv‡jvKms‡kÐlY nvi †ewk| 

j DÏxc‡Ki (ii) bs wewµqvwU n‡jv AevZ k¦mb| 
†h k¦mb cÖwµqv Aw·‡R‡bi Abycw¯’wZ‡Z nq, Zv‡K AevZ k¦mb 
e‡j| A_©vr †h k¦mb cÖwµqvq †Kv‡bv k¦mwbK e¯‘ Aw·‡R‡bi 
mvnvh¨ QvovB †Kvl ga¨¯’ GbRvBg Øviv AvswkKiƒ‡c RvwiZ n‡q 
wewfbœ cÖKvi ˆRe †hŠM (B_vBj A¨vj‡Kvnj, j¨vKwUK GwmW 
BZ¨vw`), CO2 I mvgvb¨ cwigvY kw³ Drcbœ K‡i _v‡K Zv‡K 
AevZ k¦mb e‡j| 

C6H12O6
M­y‡KvR

  
GbRvBg

 2C2H5OH + 2CO2
B_vBj A¨vj‡Kvnj

  + kw³ (56 kCal/Mol) 

†Kej gvÎ KwZcq AYyRx‡e †hgb e¨vK‡Uwiqv, B÷ BZ¨vw`‡Z 
AevZ k¦mb n‡q _v‡K| 
AevZ k¦m‡bi avcmg–n : `yBwU av‡c AevZ k¦mb n‡q _v‡K| avc 
`ywU n‡jv : 
avcÑ1 : M­vB‡KvjvBwmm : GB av‡c GK AYy M­y‡KvR †_‡K `yB AYy 
cvBi“wfK GwmW, Pvi AYy ATP (Gi g‡a¨ ỳB AYy e¨envi n‡q 
hvq) ỳB AYy NADH + H+ Drcbœ nq| A_©vr GwU mevZ k¦m‡bi 
M­vB‡KvjvBwm‡mi Abyiƒc| 

avcÑ2| cvBi“wfK Gwm‡Wi Am¤•–Y© RviY : mvB‡Uvc­vR‡g 
Aew¯’Z GbRvB‡gi Kvh©KvwiZvq cvBi“wfK GwmW Am¤•–Y© RvwiZ 
n‡q CO2 Ges B_vBj A¨vj‡Kvnj A_ev ïay j¨vKwUK GwmW 
Drcbœ K‡i| 

k DÏxc‡Ki (i) bs wewµqvwU mevZ k¦m‡bi I (ii) bs wewµqvwU 
AevZ k¦m‡bi| G‡`i g‡a¨ (ii) bs n‡Z (i) bs wewµqvq AwaK kw³ 
Drcbœ nq| 

†m k¦mb cÖwµqvq Aw·‡Rb cÖ‡qvRb nq I k¦mwbK e¯‘ (kK©iv, 
†cÖvwUb, wjwcW, ˆRe GwmW) m¤•–Y©iƒ‡c RvwiZ n‡q CO2, H2O I 
wecyj cwigvY kw³ Drcbœ K‡i Zv‡K mevZ k¦mb e‡j| mevZ 
k¦mb Dw™¢` I cÖvYxi ¯̂vfvweK cÖwµqv| mevZ k¦m‡bi mgxKiYwU 
n‡jvÑ 

C6H12O6 + 6O2 
GbRvBg 6CO2 + 6H2O + kw³ (686 kCal/Mol) 

mevZ k¦m‡b GK AYy MÐy‡KvR m¤•–Y©iƒ‡c RvwiZ n‡q †gvU 6 AYy 
CO2 , 6 AYy cvwb I evwK I 38wU ATP ˆZwi K‡i| 

Avevi, †h k¦mb cÖwµqv Aw·‡R‡bi Abycw¯’wZ‡Z nq, Zv‡K AevZ 
k¦mb e‡j| G‡Z k¦mwbK e¯‘ QvovB †Kv‡li wfZiKvi GbRvBg 
w`‡q AvswkKiƒ‡c RvwiZ n‡q wewfbœ cÖKvi ˆRe †hŠM (B_vBj 
A¨vj‡Kvnj, j¨vKwUK GwmW), CO2 Ges mvgvb¨ cwigvY kw³ 
Drcbœ nq| 

C6H12O6

MÐy‡KvR
 + 6O2 

GbRvBg 2C2H5OH + 2CO2

B_vBj A¨vj‡Kvnj
 + kw³ (56 kCal/Mol) 

A_©vr wewµqv `ywU †_‡K †evSv hvq, (ii) bs †_‡K (i) bs wewµqvq 
AwaK kw³ Drcbœ nq| 

 
wSwj� 

wµw÷ 
Aw·‡mvg 
g¨vwUª· 

wPÎ : gvB‡UªvKwÛªqvi j¤^‡”Q` 

 
wSwjÐ 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     380 

 cÖkœ  04   
 

wN, †Zj 
U‡g‡Uv, wkg 
fvZ, i“wU 

gvQ, gvsm, Wvj X  
K. ˆRegỳ ªv Kx? 1 
L. BMI I BMR Gi g‡a¨ cv_©K¨ Kx? e¨vL¨v Ki| 2 
M. 'X' wPwýZ Lv`¨My‡jvi cwicvK wµqv e¨vL¨v Ki| 3 
N. DÏxc‡Ki Lv`¨ wcivwgWwU h_v_© wKbv? we‡kÐlY Ki| 4 

[Aa¨vq 5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h kw³ Rgv iv‡L Ges cÖ‡qvR‡b Ab¨ wewµqvq kw³ mieivn 
K‡i| Ggb kw³mg„× †hvMB n‡jv ˆRegỳ ªv|  

i BMI I BMR Gi g‡a¨ cv_©K¨ wb‡P e¨vL¨v Kiv n‡jvÑ 
i. BMI gvbe‡`‡ni Mob I Pwe©i GKwU m–PK wb‡`©k K‡i| 

Aciw`‡K BMR c–Y© wekÖvgiZ Ae¯’vq gvbekix‡i e¨eüZ 
kw³i cwigvY wb‡ ©̀k K‡i| 

ii. BMI ¯’‚jZvi gvb wbY©‡qi Rb¨ Dc‡hvMx| Aciw`‡K BMR 
K¨vjwi Pvwn`v †ei Kivi Rb¨ Dc‡hvMx|  

j DÏxc‡K X wPwýZ Lv`¨My‡jv n‡jv gvQ, gvsm, Wvj hv Avwgl 
RvZxq Lv`¨| wb‡P Avwgl RvZxq Lv‡`¨i cwicvK cÖwµqv e¨vL¨v 
Kiv n‡jvÑ 
Avwgl RvZxq Lv‡`¨i cwicvK cvK¯’wj‡Z ïi“ n‡q ¶z`ªv‡š¿ wM‡q 
†kl nq| gyLwee‡ii jvjvi‡m Avwgl cwicvKKvix †Kv‡bv GbRvBg 
_v‡K bv| d‡j gyL wee‡i Avwgl RvZxq Lv‡`¨i cwicvK N‡U bv| 
eis Lv`¨ wPev‡bvi mgq jvjvim wgwk‡q Lv`¨‡K wcw”Qj I big 
K‡i| cvK¯’wj‡Z Avwgl cwicvKKvix cÖavb GbRvBg wbw®Œq 
†ccwm‡bv‡Rb‡K HCl Gi Dcw¯’wZ‡Z mwµq †ccwm‡b cwiYZ nq 
Ges cvK¯’wj‡Z †ccwm‡bi myôz Kv‡Ri Rb¨ Aèxq cwi‡ek m„wó 
K‡i| AwaKvsk Avwgl cvK¯’wj‡Z mwµq †ccwm‡bi cÖfv‡e 
†cc‡Uv‡b cwiYZ n‡q ¶z`ªv‡š@ cÖ‡ek K‡i Ges AMœ¨vkq im I 
Avwš¿K i‡mi mvnv‡h¨ m¤•–Y© cvwPZ nq| AwaKvsk cwicvKK…Z 
Avwgl ¶z`ªv‡š@ wUªcwm‡bi mvnv‡h¨ †f‡O A¨vgvB‡bv GwmW Ges 
mij †ccUvB‡W cwiYZ nq|  
k DÏxc‡Ki Lv`¨ wcivwgWwU h_v_© bq| wb‡P welqwU we‡kÐlY 
Kiv n‡jvÑ 

kK©iv RvZxq Lvevi‡K wb‡Pi ¯@‡i 
†i‡L ch©vqµ‡g cwigvYMZ w`K 
we‡ePbv K‡i kvKmewR, djg–j, 
Avwgl, †øn I Pwe©RvZxq Lv`¨‡K 
mvRv‡j †h KvíwbK wcivwgW ˆZwi nq 
Zv‡K Av`k© Lv`¨ wcivwgW e‡j|  

 

wN, †Zj 
gvQ, gvsm, Wvj 
U‡g‡Uv, wkg 

 fvZ, i“wU  

GLv‡b DÏxcK Abymv‡i kK©iv RvZxq LveviMy‡jv‡K wb‡Pi ¯@‡i 
bv †i‡L Avwgl RvZxq LveviMy‡jv wb‡Ri ¯@‡i ivLv n‡q‡Q hvi 
d‡j GwU GKwU Av`k© Lv`¨ wcivwgW nqwb| Av`k© Lv`¨ 
wcivwg‡Wi AskMy‡jv Zvi AvKvi Abyhvqx wb‡Pi w`‡K eo Ges 
Dc‡ii w`‡K †QvU A_©vr Av`k© Lv`¨ wcivwgW Abyhvqx GKRb 
cÖvßeq¯‹ e¨w³‡K me‡P‡q †ewk kK©iv RvZxq Lv`¨ MÖnY Ki‡Z 

n‡e| Gici kvKmewR, djg–j, gvQ, gvsm AviI Kg Ges Pwe© 
RvZxq Lv`¨ me‡P‡q Kg MÖnY Ki‡Z n‡e| Av`k© Lv`¨ wcivwgW 
Abymv‡i DÏxc‡Ki wcivwgWwU‡K mvRv‡j wbæiƒc n‡e| 

 cÖkœ  05   
 

H2O  X 

Y 

Z 

 
K. AwfmªeY Kv‡K e‡j? 1 
L. N‡ii GK †Kv‡Y AvZi w`‡j Zv cy‡iv N‡i Qwo‡q 

c‡o †Kb? 2 
M. 'X' Dcv`vbwU Kxfv‡e 'Y' As‡k †cuŠQvq? e¨vL¨v Ki| 3 
N. Ò'X' cÖwµqvwU Dw™¢‡`i Rb¨ DcKvix n‡jI wKQzUv 

¶wZKiÓÑ we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h `ªve‡Ki ˆelg¨‡f`¨ c ©̀v †f` K‡i wbæ Nb‡Z¡i w`K †_‡K D”P 
Nb‡Z¡i w`‡K cÖevwnZ nIqvB AwfmªeY| 

i N‡ii GK †Kv‡Y AvZi w`‡j Zv e¨vcb cÖwµqvq cy‡iv N‡i 
Qwo‡q c‡o| e¨vcb GKwU †fŠZ cÖwµqv| G cÖwµqvi gva¨‡g †Kv‡bv 
`ª‡e¨i AYy †ewk Nb‡Z¡i GjvKv †_‡K Kg Nb‡Z¡i GjvKvq Qwo‡q 
c‡o| GB cÖwµqvi gva¨‡gB †ewk Nb‡Z¡i AvZ‡ii myMwÜ Kg 
Nb‡Z¡i GjvKvq Qwo‡q c‡o| ZvB N‡ii GK †Kv‡Y AvZi w`‡j 
Zv cy‡iv N‡i Qwo‡q c‡o| 

j DÏxc‡Ki X wPwýZ AskwU cvwb Ges Y wPwýZ Ask cvZv| 
cvZvq cvwb Kxfv‡e †cuŠQvq A_©vr cwienY Z_v Av‡ivnY cÖwµqv 
wb‡P e¨vL¨v Kiv n‡jvÑ 
mvaviYfv‡e Dw™¢` gvwUi ˆKwkK cvwb Zvi g–j‡iv‡gi gva¨‡g 
†kvlY K‡i| cÖ‡¯^`‡bi d‡j cvZvi †Kv‡l e¨vcb Pvc NvUwZi m„wó 
nq, Gi d‡j cv‡ki †Kvl †_‡K cvwb G †Kv‡li w`‡K avweZ nq| 
GKBfv‡e H wØZxq †KvlwU‡Z Avevi e¨vcb Pvc NvUwZ m„wó nq 
Ges Zvi cv‡ki ev wb‡Pi †Kvl †_‡K cvwb †U‡b †bq| Gfv‡e 
e¨vcb Pvc NvUwZ µgk g–j‡ivg ch©š@ we¯@…Z nq Ges GKwU 
†PvlK kw³i m„wó nq| G †PvlK kw³i Uv‡b gvwUi ˆKwkK cvwb                    
g–j‡iv‡g Xz‡K c‡o|  

 

†f‡mj 
(RvB‡jg) 

G‡ÛvWvwg©m GwcWvwg©m 
g–jZ¡K 

g–j‡ivg 
K‡U©· 

 
wPÎ : cvwb †kvlY I cwienY 
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gvwU †_‡K g–j‡iv‡g AwfmªeY I e¨vcb cÖwµqvq G cvwb cÖ‡ek 
K‡i| Gfv‡e g–j‡ivg †_‡K cvwb g–‡ji K‡U©‡· cÖ‡ek K‡i| G 
KvRwU‡K †Kvl †_‡K †Kvlvš@i AwfmªeY c×wZ e‡j| GKBfv‡e 
cvwb Aš@tZ¡K I cwiPµ n‡q cwienY bvwjKv My‡”Q †cuŠ‡Q hvq| 
cvwb GKevi cwienY Kjvq †cuŠ‡Q †M‡j Zv RvB‡jg Kjvi gva¨‡g 
Dc‡ii w`‡K I cv‡ki w`‡K cÖevwnZ n‡Z _v‡K| †f‡m‡j cÖ‡e‡ki 
cvwb wewfbœ kvLv-cÖkvLv n‡q Dw™¢‡`i cvZvq †cuŠ‡Q hvq| G Kv‡R 
†h ỳwU Myi“Z¡c–Y© cÖwµqv KvR K‡i †mMy‡jv n‡jv AwfmªeY I cÖ‡¯̂`b| 

k DÏxc‡Ki wP‡Î Z wb‡ ©̀wkZ Ask Øviv Dw™¢‡`i cÖ‡¯^`b 
cÖwµqv‡K †evSv‡bv n‡q‡Q| cÖ‡¯^`b cÖwµqvi DcKvix Ges AcKvix 
`yB f‚wgKvB i‡q‡Q| wb‡P Zv we‡kÐlY Kiv n‡jvÑ 
cÖ‡¯̂`‡bi Myi“Z¡ m¤•‡K© eZ©gv‡b mKj weÁvbxB HKg‡Z¨ †cuŠ‡Q‡Qb 
e‡j g‡b Kiv nq| G cÖwµqvi Dc‡i mRxe Dw™¢` †Kv‡li wecvKxq 
Kvh©µg A‡bKvs‡k wbf©ikxj| cÖ‡¯^`‡bi d‡j RvB‡jgevwnKvq 
Uvb c‡o| GB Uv‡bi d‡j Dw™¢‡`i g–j‡ivg KZ©„K †kvwlZ cvwb 
Ges LwbR jeY cvZvq cwievwnZ nq| G Uv‡bi NvUwZ n‡j cvwb 
†kvlY K‡g hv‡e Ges Lv`¨ cȪ ‘Zmn A‡bK wecvKxq Kvh©µg kÐ_ 
n‡q hv‡e| cÖ‡¯̂`‡bi d‡j cvZvi †g‡mvwd‡j e¨vcb Pvc NvUwZ 
m„wó nq, hv cvwb †kvl‡Y mvnvh¨ K‡i| Dw™¢` cÖ‡¯̂`‡bi gva¨‡g 
cÖwZwbqZ cÎdjK w`‡q †kvwlZ Zvckw³ n«vm K‡i cvZvi 
†KvlMy‡jvi ZvcgvÎv mnbkxj ch©v‡q iv‡L| 
Ab¨w`‡K, Myi“Z¡c–Y© GB cÖwµqvwU Dw™¢‡`i eû ai‡bi DcKvi 
Ki‡jI Gi wKQz AcKvix f‚wgKvI i‡q‡Q| †hgbÑ cvwb †kvl‡Yi 
†P‡q cÖ‡¯^`‡b cvwb nviv‡bvi nvi †ewk n‡j Dw™¢‡`i Rb¨ cvwb 
Ges Lwb‡Ri NvUwZ †`Lv w`‡e| Gi d‡j Dw™¢`wUi g„Zz¨ n‡Z 
cv‡i| gvwU‡Z cvwbi NvUwZ _vK‡j †kvlY Kg n‡e wKš‘ cÖ‡¯^`b 
c–‡e©i g‡Zv Pj‡Z _vK‡e| G Ae¯’v‡K †VKv‡Z cÖK…wZ kxZ 
†gŠmy‡g eû Dw™¢‡`i cvZv Swi‡q †`q| cÖ‡¯^`‡bi Afv‡e 
cÖ‡qvRbxq e¨vcb Pvc NvUwZ n‡e bv, d‡j AwfmªeY Kg n‡e| hv 
Dw™¢‡`i Rb¨ ¶wZKi| ZvB cÖ‡¯̂`‡bi G ai‡bi ˆewk‡ó¨i Rb¨B 
G‡K AwZ cÖ‡qvRbxq Ag½j ejv nq| 

 cÖkœ  06  Zcb nVvr K‡i Wvqwiqvq Avµvš@ nq| Gici Ii 
g–Î Z¨v‡M mgm¨v †`Lv †`q| i³ cix¶vi ci Zvi i‡³i GKwU 
†iPb eR©̈  AwaK cwigv‡Y cvIqv hvq| KviY Ii GKwU we‡kl 
A½ A‡K‡Rv n‡q‡Q| 

K. c–Y© mPj Aw¯’mwÜ Kv‡K e‡j? 1 
L. Aw¯’ mÂvj‡b mvB‡bvwfqvj im Kx f–wgKv iv‡L? 

e¨vL¨v Ki| 2 
M. Zc‡bi we‡kl A‡½i wPwýZ wPÎ A¼b Ki| 3 
N. Zc‡bi i³ n‡Z eR©̈  c`v_©wU ª̀“Z AcmviY Ki‡Z 

†Kvb c×wZwU h_vh_? g–j¨vqb Ki| 4 
[Aa¨vq 8 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 
h †hmKj Aw¯’mwÜ mn‡R bovPov Kiv‡bv hvq Zv‡`i‡K c–Y© 
mPj Aw¯’mwÜ e‡j| 

i ỳB ev Z‡ZvwaK Aw¯’i ms‡hvM¯’j‡K ejv nq Aw¯’mwÜ| 
mwÜ¯’j wewfbœ A½-cÖZ¨½ mÂvj‡b mnvqZv K‡i| Aw¯’mwÜ‡Z 
_v‡K mvB‡bvwfqvj im hv Aw¯’‡Z Nl©Y I Z¾wbZ ¶q n«vm 
K‡i| d‡j Aw¯’mwÜi bovPov Ki‡Z Kg kw³ e¨q nq| Gfv‡e 
mvB‡bvwfqvj im Aw¯’i mÂvj‡b f–wgKv iv‡L| 

j Zc‡bi we‡kl A½wU n‡jv e„° hv †iPbZ‡š¿i cÖavb Myi“Z¡c–Y© 
A½| wb‡P e„‡°i wPw ýZ wPÎ A¼b Kiv n‡jvÑ 

BD‡iUvi  
wPÎ : e„‡°i j¤̂‡”Q` 

k DÏxc‡K Av‡jvwPZ Zc‡bi i‡³ RgvK…Z †iPb eR©̈  c`v_© 
ej‡Z bvB‡Uªv‡RbNwUZ eR©̈  c`v_©‡K †evSv‡bv n‡q‡Q| i³ †_‡K 
N2 NwUZ eR©̈  c`v_© Acmvi‡Y WvqvjvBwm‡mi Zzjbvq e„° 
cÖwZ¯’vcb AwaKZi Dc‡hvMx nIqv m‡Ë¡I e„° cÖvwßRwbZ 
bvbvwea RwUjZvi Kvi‡Y ª̀“Z eR©̈  AcmviY Ki‡Z WvqvjvBwmm 
c×wZwU G‡¶‡Î h_vh_| 
e„° gvbe‡`‡ni AZ¨š@ Myi“Z¡cY© †iPb A½| e„° A‡K‡Rv ev weKj 
n‡j i‡³ N2 NwUZ eR©̈  c`v_© AcmviY Ki‡Z cv‡i bv| GRb¨ 
WvqvjvBwmm Ki‡Z nq| WvqvjvBwmm n‡jv e„° m¤•–Y© A‡K‡Rv 
nIqvi ci ˆeÁvwbK Dcv‡q i³ cwi‡kvwaZ Kivi GKwU c×wZ| 
mvaviYZ WvqvjvBwmm †gwk‡bi mvnv‡h¨ i³ cwi‡kvab Kiv nq| G 
†gwkbwUi WvqvjvBwmm wUDewUi GK cÖvš@ †ivMxi nv‡Zi Kwâi 
agwbi mv‡_ I Ab¨ cÖvš@ H nv‡Zi Kwâi wkivi mv‡_ ms‡hvRb 
Kiv nq| agwb †_‡K i³ WvqvjvBwmm wUD‡ei ga¨ w`‡q cÖevwnZ 
Kiv‡bv nq| Gi cÖvPxi AvswkK ˆelg¨‡f`¨ nIqvq BDwiqv, 
BDwiK GwmW I Ab¨vb¨ ¶wZKi c`v_© evB‡i †ewi‡q Av‡m| 
cwi‡kvwaZ i³ †ivMxi †`‡ni wkivi ga¨ w`‡q †`‡ni wfZi cybivq 
cÖ‡ek K‡i| Gfv‡eB WvqvjvBwmm †gwk‡bi gva¨‡g bvB‡Uªv‡RbNwUZ 
¶wZKi eR©̈  c`v_© evB‡i wb®‹vwkZ nq| 
AZGe †`Lv hv‡”Q †h, Zc‡bi i³ †_‡K N2 NwUZ eR©̈  c`v_© `ª“Z 
Acmvi‡Y WvqvjvBwmm c×wZ mwZ¨B h_vh_ f–wgKv cvjb K‡i _v‡K| 

 cÖkœ  07   
 

RvB‡MvU 
 

cysRbb †Kvl 
A 

 

¯¿xRbb †Kvl 
B 

 

 
K. wdUvm Kx? 1 
L. gvbe cÖRb‡b wcUzBUvwi MÖwš’i Myi“Z¡ e¨vL¨v Ki| 2 
M. Dw™¢‡`i †¶‡Î ‘B’ m„wói cÖwµqvwU wPwýZ wP‡Îi 

gva¨‡g eY©bv Ki| 3 
N. ÒDÏxc‡Ki cÖwµqvwU RxeRM‡Zi wU‡K _vKvi 

wbqvgK|ÓÑwe‡kÐlY Ki| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 
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7bs cÖ‡kœi DËi 
h cÖvq 8 mßvn eq¯‹ åƒY‡K wdUvm e‡j| 
i wcUzBUvwi MÖwš’ †_‡K wewfbœ ai‡bi e„w× DÏxcK ni‡gvb Ges 
Drcv`K ni‡gvb wbtm„Z nq| G ni‡gvbMy‡jv RbbMÖwš’i e„w×, 
¶iY Ges KvR wbqš¿Y K‡i, gvZ…‡`‡n ¯@bMÖwš’i e„w× Ges ỳ» 
¶iY wbqš¿Y K‡i| ZvQvov GMy‡jv Rivqyi ms‡KvPb wbqš¿Y K‡i| 
j DÏxc‡K DwjÐwLZ B n‡jv ¯¿xRbb †Kvl| wb‡P ¯¿x Rbb †Kvl 
m„wói cÖwµqv wPwýZ wP‡Îi gva¨‡g eY©bv Kiv n‡jvÑ 
 

¯¿x †iYy gvZ…‡Kvl 

gv‡qvwmm 

PviwU ¯¿x †iYy †Kvl
wW¤̂vYy 

wZbwU bó cÖvq 
¯¿x †iYy 

mvnvh¨Kvix †Kvl 

†m‡KÛvwi wbDwK¬qvm 

cÖwZcv` †Kvl 
åƒY_wj  

wPÎ : ¯¿x M¨v‡gU ev wW¤̂vYy m„wói cÖwµqv 
dz‡ji Mf©vk‡qi Af¨š@‡i †hLv‡b wW¤̂K _v‡K †mLv‡b ¯¿x Rbb 
gvZ…‡Kvl m„wó nq| G †KvlwU wg‡qvwmm †Kvl wefvR‡bi gva¨‡g 
PviwU n¨vcÐ‡qW ¯¿x †iYy †Kvl m„wó K‡i hv wZbwU †Kvl bó n‡q 
hvq| RxweZ †KvlwUi wbDwK¬qvm AvU av‡c gvB‡Uvwmm wefvR‡bi 
gva¨‡g AvUwU wbDwK¬qv‡m wewkó GKwU åƒY_wj MVb K‡i| G 
`yB‡gi“ n‡Z GKwU K‡i wbDwK¬qvm _wji gvSLv‡b P‡j Av‡m Ges 
ci¯•i wgwjZ n‡q wWcÐ‡qW †MŠY wbDwK¬qvm MVb K‡i| 
wW¤̂Ki‡Ü«i w`‡K Aew¯’Z †gi“i wbDwK¬qv‡mi gv‡SiwU 
A‡c¶vK…Z eo Ges GwUB n‡jv wW¤̂vYy ev ¯¿x M¨v‡gU| Gfv‡eB 
¯¿xRbb †Kvl m„wó nq| 
k DÏxc‡K DwjÐwLZ A As‡k Drcbœ nq cysRbb †Kvl Ges B As‡k 
Drcbœ nq wW¤̂vYy| myZivs A I B GKxf‚Z n‡q wb‡l‡Ki gva¨‡g RvB‡MvU 
m„wó K‡i| cÖavbZ, wb‡lKB RxeRM‡Zi Aw̄ @Z¡ wUwK‡q iv‡L| 
Dw™¢‡`i Dci mg¯@ cÖvwYKzj wbf©ikxj| KviY c„w_exi mKj 
cÖvYxB Lv‡`¨i Rb¨ Dw™¢‡`i Dci wbf©ikxj| cÖK…wZ‡Z Dw™¢` wU‡K 
bv _vK‡j cÖvwYKz‡ji Aw¯@Z¡I wejxb n‡q hv‡e| Avgiv Rvwb, 
Dw™¢‡`i we‡kl K‡i mcy®•K Dw™¢‡`i wU‡K _vKv wbf©i K‡i 
ex‡Ri Dci| wb‡l‡Ki ci wbwl³ wW¤̂KB ax‡i ax‡i ex‡R cwiYZ 
nq Ges Mf©vkq d‡j cwiYZ nq| d‡j cwicK¡ exR A¼zwiZ n‡q 
bZzb Dw™¢‡`i Rš§ †`q Ges Dw™¢`Kzj‡K i¶v K‡i, G Kvi‡Y 
cwi‡e‡k Dw™¢`Kzj wU‡K _vK‡j cÖvwYKzjI wU‡K _vK‡e| KviY 
cÖvYxiv mKj Lv`¨ Dw™¢‡`i gva¨‡gB †c‡q _v‡K| wewfbœ ai‡bi 
dj, exR cÖvYxi Lv`¨ wn‡m‡e e¨envwiZ nq| Dw™¢` 
mv‡jvKms‡kÐl‡Yi gva¨‡g cwi‡ek CO2 I O2-Gi fvimvg¨ i¶v 
K‡i, hv cÖvwYK‚j‡K i¶v Ki‡Z cÖZ¨¶ f‚wgKv iv‡L| 
myZivs, DÏxc‡K DwjÐwLZ cÖwµqvi gva¨‡gB RxeRM‡Zi Aw¯@Z¡ 
wU‡K _v‡K|  

 cÖkœ  08  (i) dvB‡UvcÐ¨v¼Ub  RycÐ¨v¼Ub  †QvU gvQ  
eo gvQ  

 (ii) g„Z gvQ  we‡qvRK  †Ku‡Pv 

K. A¨vw›Uev‡qvwmm Kx? 1 
L. ¯^Y©jZv‡K †Kb FYvZ¥K Avš@twµqv ejv nq? 2 
M. DÏxc‡Ki (ii) bs wkKjwU GKwU Am¤•–Y© 

Lv`¨wkKjÑ e¨vL¨v Ki| 3 
N. (i) bs Lv`¨wkKjwU‡K kw³ cÖev‡ni wcivwgW wnmv‡e 

we‡kÐlY Ki| 4 
[Aa¨vq 13 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 
h GKwU Rxe KZ…©K m„ó ˆRe ivmvqwbK c`v‡_©i Kvi‡Y hw` Ab¨ 
Rx‡ei e„w× I weKvk AvswkK ev m¤•–Y©iƒ‡c evavMȪ @ nq A_ev 
g„Zz¨ N‡U ZLb †mB cÖwµqvB n‡jv A¨vw›Uev‡qvwmm|  
i FYvZ¥K Avš@twµqv Ggb GKwU m¤•K© †hLv‡b RxeØ‡qi 
GKwU ev Df‡qB ¶wZMȪ @ nq| ¯̂Y©jZv n‡÷vwiqv bvgK †PvlK 
A‡½i gva¨‡g AvkÖq`vZv Dw™¢` †_‡K Lv`¨ msMÖn ev †kvlY K‡i| 
d‡j AvkÖq`vZv Dw™¢` cÖ‡qvRbxq cywó †_‡K ewÂZ nq ev 
¶wZMȪ @ nq| ZvB ¯̂Y©jZv‡K FYvZ¥K Avš@twµqv ejv nq|  
j DÏxc‡K ewY©Z (ii) bs wkKjwU GKwU Am¤•–Y© Lv`¨wkKj| 
wkKjwU Am¤•–Y© Lv`¨wkKj nIqvi h_vh_ KviY wb‡P e¨vL¨v Kiv n‡jvÑ 
DÏxcK Abyhvqx g„Z gvQ‡K we‡qvRK (QÎvK, e¨vK‡Uwiqv) wewkÐó 
K‡i †mLvb †_‡KB cywó `ªe¨ MÖnY K‡i| Avevi cyKz‡ii Zj‡`‡ki 
gvwU‡Z Aew¯’Z †Ku‡Pv we‡qvRKmg–n‡K Lv`¨iƒ‡c MÖnY K‡i †eu‡P _v‡K, 
hv g„ZRxex Lv`¨wkK‡ji mv‡_ mvgÄm¨c–Y©| g„ZRxex Lv`¨wkKj 
GKwU Am¤•–Y© Lv`¨wkKj †Kbbv Giƒc wkKj ev¯‘Z‡š¿i hveZxq 
wg_w¯Œqv ev Avš@tm¤•‡K©i AskgvÎ ˆZwi K‡i| g„ZRxex 
Lv`¨wkKj me mgqB Am¤•–Y© _v‡K| KviY GLv‡b †Kv‡bv 
Drcv`K †bB| GB Dfq cÖKvi Lv`¨wkKj Zv‡`i Kvh©KvwiZv 
eRvq ivLvi Rb¨ cÖ_g GK ev GKvwaK ¯@‡ii Ici wbf©ikxj| 
A_©vr DÏxc‡Ki (ii) bs Lv`¨wkK‡j Drcv`K Abycw¯’Z weavq 
G‡K Am¤•–Y© Lv`¨wkKj e‡j|  

k DÏxc‡Ki ewY©Z (i) bs Lv`¨wkKjwU GKwU RjR ev¯‘ms¯’v‡bi 
Lv`¨ wkK‡ji D`vniY| wb‡æ (i) bs Lv`¨wkKjwU‡K kw³ cÖev‡ni 
wcivwgW wn‡m‡e we‡kÐlY Kiv n‡jvÑ 
f‚wgi Ici Aew¯’Z †h wÎgvwÎK e¯‘i kxl©‡`k mi“ ZvB n‡jv 
wcivwgW| Lv`¨wkK‡j hy³ cÖwZwU cywó¯@‡ii kw³ mÂq I 
¯’vbvš@‡ii web¨vm QKvKv‡i mvwR‡q kw³i wcivwgW ˆZwi Kiv hvq| 

 
wPÎ : kw³i wcivwgW 

DÏxc‡K Drcv`K wn‡m‡e i‡q‡Q dvB‡UvcÐ¨v¼Ub| Gi cieZ©x 
†j‡fjMy‡jv‡Z i‡q‡Q RycÐ¨v¼Ub, †QvU gvQ I eo gvQ| Drcv`K 
¯@‡i cieZ©x UªwdK †j‡fjMy‡jvi †P‡q kw³i cwigvY A‡bK †ewk| 
ZvB D”PZi UªwdK †j‡f‡ji Rxe wbæ UªwdK †j‡f‡ji Rxe‡`i †P‡q 
k¦mb I Ab¨vb¨ Kv‡R µgea©gvb nv‡i AwaK kw³ wn‡m‡e Zvc nvivq| 
†m Abyhvqx wcivwg‡Wi f‚wg‡Z dvB‡UvcÐ¨v¼Ub Gici h_vµ‡g 
RycÐ¨v¼Ub, †QvU gvQ I P‚ovš@ Lv`K|  eo gvQ kx‡l© Ae¯’vb K‡i| 

RycÐ¨v¼Ub f¶YKvix 

RycÐ¨v¼Ub 

dvB‡UvcÐ¨v¼Ub 
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eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  K‡ivbvKvjxb mg‡q K…wl wek¦we`¨vj‡qi QvÎ dqmvj 
wk¶vRxeb †k‡l gvki“g I ÷ª‡ewii Pvl ïi“ K‡i| cieZ©x‡Z †m 
Zvi evwoi cv‡ki cyKz‡i i“B gv‡Qi PvlI Ki‡Z _v‡K| †m GLb 
mdj D‡`¨v³v| 

K. Rxevk¥ weÁvb Kx? 1 
L. cÖRvwZi wU‡K _vKvq weeZ©b †Kb Myi“Z¡c–Y©? 2 
M. DÏxc‡K †k‡li RxewUi bvgKi‡Yi c×wZ e¨vL¨v Ki| 3 
N. DÏxc‡K RxeMy‡jvi ivR¨ZvwË¡K Zzjbv we‡kÐlY Ki| 4 

[Aa¨vq 1 Gi Av‡jv‡K] 
1bs cÖ‡kœi DËi 

h cÖv‰MwZnvwmK Rx‡ei weeiY Ges Rxevk¥ m¤•wK©Z weÁvbB 
n‡jv Rxevk¥ weÁvb| 
i weeZ©‡bi gva¨‡g bZzb cÖRvwZi D™¢eKv‡j †`Lv hvq A‡bK 
cÖRvwZ Kv‡ji M‡f© nvwi‡q hvq| D`vniY wn‡m‡e WvB‡bvm‡ii 
K_v ejv hvq| †`Lv †M‡Q mg‡qi mv‡_ †h cÖRvwZwUi wU‡K _vKvi 
¶gZv hZ †ewk, †m weeZ©‡bi Ave‡Z© ZZ †ewk w`b wU‡K _vK‡Z 
cv‡i| A_©vr †h cwi‡ek, RxebcÖevn I RbwgwZi gvb`‡Ê weeZ©‡b 
†h hZ †ewk Lvc LvIqv‡Z cvi‡e, †mB cÖRvwZwU wU‡K _vK‡e| 
ZvB cÖRvwZi wU‡K _vKvq weeZ©b Myi“Z¡c–Y©| 

j DÏxc‡Ki †k‡li RxewU n‡jv i“B gvQ| i“B gv‡Qi bvgKiY 
Kiv nq ICZN KZ…©K ¯^xK…Z wØc` bvgKiY c×wZ‡Z| wb‡P 
gvQwUi wØc` bvgKiY c×wZ e¨vL¨v Kiv n‡jv 
i. i“B gv‡Qi bvg n‡e wØc`x| cÖ_g c` n‡jv MY bvg Ges 

wØZxq c` n‡jv cÖRvwZK bvg| 
ii. bv‡gi fvlv n‡e j¨vwUb| 
iii. MY bv‡gi cÖ_g A¶i eo nv‡Zi n‡e, cÖRvwZ c‡`i me 

A¶iB †QvU nv‡Zi n‡e| 
iv. cÖwZwU ˆeÁvwbK bvg Abb¨ n‡Z n‡e| 
v. wØc` bvgKiY Qvcv A¶‡i BUvwjK (Wvb w`‡K GKUz euvKv) 

ni‡d n‡e| †hgb Labeo rohita, nv‡Z wjL‡j Bs‡iwR 
A¶i e¨envi Ki‡Z n‡e Ges Ask ỳwUi wb‡P (GKwU MY, 
AciwU cÖRvwZ c`) Avjv`v  Avjv`vfv‡e `vM Uvb‡Z n‡e| 
†hgbÑ Labeo rohita 

vi. ˆeÁvwbK bv‡gi †k‡l bvg`vbKvixi bvg (mvaviYZ msw¶ß) 
wjL‡Z nq| †hgbÑ Labeo rohita L. GLv‡b L. wjwbqv‡mi 
msw¶ß iƒc| 

vii. hw` K‡qKRb weÁvbx GKB Rx‡ei wewfbœ weÁvbm¤§Z 
bvgKiY K‡ib Z‡e AMÖvwaKvi AvBb Abymv‡i cÖ_g weÁvbx 
KZ„©K cÖ̀ Ë bvgwU M„nxZ n‡e| 

k DÏxc‡K DwjÐwLZ RxeMy‡jv n‡jv gvki“g, ÷ª‡eix Ges 
i“BgvQ| Giv h_vµ‡g dvbRvB, cÐvbwU Ges A¨vwb‡gwjqv iv‡R¨i 
Aš@fz©³| Z‡e Giv cÖ‡Z¨‡K mycvi wKsWg BDK¨vwiIUvi Aš@M©Z 
n‡jI ivR¨MZfv‡e Avjv`v| wb‡P G‡`i ivR¨ZvwË¡K Zzjbv 
we‡kÐlY Kiv n‡jvÑ 

dvbRvB iv‡R¨i Rxe gvki“g| GB iv‡R¨i AwaKvsk RxeB ¯’jR, 
g„ZRxex ev ciRxex Giv GK‡Kvlx A_ev gvB‡mwjqvg w`‡q MwVZ| 
G‡`i wbDwK¬qvm myMwVZ| †KvlcÖvPxi KvBwUb e¯‘ w`‡q MwVZ| 
G‡`i Lv`¨ MÖnY †kvlY c×wZ‡Z N‡U| GB iv‡R¨i Rx‡ei 
†K¬v‡ivcÐv÷ Abycw¯’Z| Giv n¨vcÐ‡qW †¯•v‡ii gva¨‡g eske„w× 
NUvq| Ab¨w`‡K, cÐvbwU iv‡R¨i Rxe ÷ª‡eix DbœZ Dw™¢` 
mv‡jvKms‡kÐlYKvix, cÖK…Z wbDwK¬qvmhy³, ¯̂‡fvRx Dw™¢`| G‡`i 
DbœZ wUmÿ Zš¿ we`¨gvb| G‡`i åƒY m„wó nq Ges Zv †_‡K 
wWcÐ‡qW ch©vq ïi“ nq| G‡`i †hŠb Rbb A¨vbvB‡mvM¨vgvm A_©vr 
AvKvi, AvK…wZ A_ev kvixie„Ëxq cv_©K¨ wewkó wfbœag©x 2wU 
M¨v‡g‡Ui wgj‡bi gva¨‡g †hŠb Rbb m¤•bœ nq| Gme ˆewkó¨ 
we`¨gvb _vKvq DÏxc‡Ki Dw™¢`wU mycvi wKsWg BDK¨vwiIUvi 
cÐvbwU iv‡R¨i Aš@fz©³| 
Avevi, gvQmn mKj †gi“̀ Êx I A‡gi“̀ Êx cÖvYx (†cÖv‡Uv‡Rvqv 
e¨ZxZ) wbDwK¬qvmwewkó eû‡Kvlx cÖvYx| G‡`i †Kv‡l †Kv‡bv Ro 
†KvlcÖvPxi, cÐvw÷W, †KvlMnŸi †bB| cÐvw÷W bv _vKvq Giv 
ci‡fvRx Ges Lv`¨ MjvatKiY I nRg K‡i| †`‡n RwUj 
wUmÿ Zš¿ we`¨gvb| Giv cÖavbZ †hŠb Rb‡bi gva¨‡g eske„w× 
K‡i| A¨vwb‡gwjqv iv‡R¨i Gme ˆewkó¨ we`¨gvb _vKvq gvQmn G 
RvZxq cÖvYx mycvi wKsWg BDK v̈wiIUvi A v̈wb‡gwjqv iv‡R¨i Aš@fz©³| 

ZvB Dc‡iv³ ˆewk‡ó¨i wfbœZvi Kvi‡Y gvki“g, ÷ª‡ewi Ges i“B 
gvQ GKB mycvi wKsW‡gi Aš@fz©³ nIqv m‡Ë¡I Giv wfbœ wfbœ 
iv‡R¨ Ae¯’vb K‡i| 

 cÖkœ  02   
 

2n 

2n 

2n 
2n 

n 

n 

n 

n 

n 

n  
  wPÎ-1 wPÎ-2 

K. AvKl©Y Zš‘ Kx? 1 
L. gvB‡UvKwÛªqv‡K kw³Ni ejv nq †Kb? 2 
M. wPÎ-1 I wPÎ-2 Gi g‡a¨ weivRgvb cv_©K¨My‡jv 

e¨vL¨v Ki| 3 
N. wPÎ-2 cÖRvwZi g‡a¨ ˆewPÎ¨ m„wó‡Z Myi“Z¡c–Y© f‚wgKv 

cvjb K‡iÑ we‡kÐlY Ki| 4 
[Aa¨vq 3 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h gvB‡Uvwmm †Kvl wefvR‡bi †cÖv-†gUv‡dR ch©v‡q †µv‡gv‡Rv‡gi 
†m‡›Uªvwgqvi w¯•Ûjh‡š¿i †hme Zš‘i mv‡_ mshy³ nq †mMy‡jvB 
n‡jv AvKl©Y Zš‘| 

g‡Wj †U÷- 02 
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i Rx‡ei k¦mbKv‡h© mvnvh¨ KivB n‡jv gvB‡UvKwÛªqvi cÖavb 
KvR| Avi G Kv‡Ri Rb¨ kw³ cÖ‡qvRb| gvB‡UvKwÛªqv‡Z kw³ 
Drcv`‡bi mKj cÖKvi GbRvBg, †Kv-GbRvBg Dcw¯’Z _v‡K| 
ZvB kw³ Drcv`‡bi wewµqvMy‡jv gvB‡UvKwÛªqv‡ZB m¤•bœ nq| G 
Rb¨ gvB‡UvKwÛªqv‡K †Kv‡li kw³Ni ejv nq| 

j DÏxc‡K wPÎ-1 I wPÎ-2 Øviv h_vµ‡g gvB‡Uvwmm I 
wg‡qvwmm †Kvl wefvRb cÖwµqv‡K †evSv‡bv n‡q‡Q| wb‡P 
gvB‡Uvwmm I wg‡qvwmm †Kvl wefvRb cÖwµqvi g‡a¨ weivRgvb 
cv_©K¨My‡jv D‡jÐL Kiv n‡jvÑ 
1. gvB‡Uvwmm †Kvl wefvRb mvaviYZ Rx‡ei ˆ`wnK †Kv‡l n‡q 

_v‡K| Ab¨w`‡K, wg‡qvwmm †Kvl wefvRb mvaviYZ Rx‡ei 
Rbb †Kv‡l n‡q _v‡K| 

2. gvB‡Uvwmm †Kvl wefvR‡b gvZ…‡Kv‡li wbDwK¬qvmwU wefvwRZ 
n‡q ỳwU AcZ¨ †Kv‡li m„wó K‡i| Aciw`‡K wg‡qvwmm †Kvl 
wefvR‡b gvZ…‡Kv‡li wbDwK¬qvmwU wefvwRZ n‡q PviwU AcZ¨ 
†Kv‡li m„wó K‡i| 

3. gvB‡Uvwmm †Kvl wefvR‡b wbDwK¬qvm I †µv‡gv‡Rvg GKevi 
wef³ nq| Z‡e wg‡qvwmm †Kvl wefvR‡b wbDwK¬qvm `yevi 
Ges †µv‡gv‡Rvg GKevi wef³ nq| 

4. gvB‡Uvwmm †Kvl wefvR‡b AcZ¨ †Kv‡li †µv‡gv‡Rvg msL¨v 
gvZ…‡Kv‡li mgvb _v‡K| Ab¨w`‡K wg‡qvwmm †Kvl wefvR‡b 
AcZ¨ †Kv‡li †µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li A‡a©K _v‡K| 

5. gvB‡Uvwmm †Kvl wefvR‡b mvaviYZ †cÖv‡dR ch©v‡q 
†µv‡gv‡Rv‡g †µv‡gvwgqvi †`Lv hvq bv| Ab¨w`‡K, wg‡qvwmm 
wefvR‡b mvaviYZ †cÖv‡dR ch©v‡q †µv‡gv‡Rv‡g †µv‡gvwgqvi 
†`Lv hvq| 

6. gvB‡Uvwmm wefvR‡b mvaviYZ µwms Ifvi nq bv| Aciw`‡K 
wg‡qvwmm wefvR‡b mvaviYZ µwms Ifvi nq|  

myZivs Dc‡iv³ Av‡jvPbv †_‡K ejv hvq †h, gvB‡Uvwmm I 
wg‡qvwmm †Kvl wefvRb Rx‡ei Rb¨ LyeB Myi“Z¡c–Y©| 

k DÏxc‡K cÖ̀ wk©Z wPÎ-2 n‡jv wg‡qvwmm †Kvl wefvRb| 
cÖRvwZi g‡a¨ ˆewPÎ¨ m„wó‡Z wg‡qvwmm †Kvl wefvRb Myi“Z¡c–Y© 
f‚wgKv cvjb K‡i|  
wWcÐ‡qW gvZ…Rbb †Kvl wg‡qvwmm †Kvl wefvR‡bi gva¨‡g PviwU 
n¨vcÐ‡qW AcZ¨ †Kvl m„wó K‡i| wg‡qvwmm †Kvl wefvRbKv‡jB 
gvZ…‡Kv‡li †µv‡gv‡Rv‡gi cybwe©b¨vm N‡U| wg‡qvwm‡mi c¨vKvBwUb 
Dcch©v‡q †µv‡gv‡Rv‡gi As‡ki wewbgq N‡U| RvB‡MvwUb 
Dcch©v‡qi evBf¨v‡j›U MwVZ nq| evBf¨v‡j‡›Ui ỳwU bb-wm÷vi 
†µvgvwUW GKB ¯’v‡b †f‡O wM‡q ci¯•i Ask wewbgq K‡i Ges 
H ¯’v‡b ci¯•i †Rvov †j‡M X AvK…wZ m„wó K‡i| Gfv‡e Ask 
wewbgq‡KB µwms Ifvi e‡j| cieZ©x KZKMy‡jv ch©vqµwgK avc 
m¤•bœ K‡iB AcZ¨ †Kv‡li m„wó nq| µwmsIfv‡ii mgq wR‡bi †h 
Av`vb-cÖ̀ vb N‡U Zvi d‡j MwVZ bZzb †µv‡gv‡Rv‡g wR‡bi 
web¨vm cwiewZ©Z nq| cÖKU wRbMy‡jv cÖKvk cvq, cÖ”Qbœ wRbMy‡jv 
myß Ae¯’vq †_‡K hvq| cieZ©x wefvR‡bi mgq Gfv‡e AveviI 
†µv‡gv‡Rv‡gi As‡ki wewbgq N‡U| d‡j bZzb wR‡bi web¨vm †`Lv 
hvq| A‡bK mgq †`Lv hvq, GK eska‡i †h wRbwU cÖKU wQj Zv 
cieZ©x eska‡i cÖ”Qbœ AvKv‡i ev GK eska‡ii cÖ”Qbœ wRb cieZ©x 
eska‡i cÖKU AvKv‡i cÖKvk cvq| 

myZivs Dc‡iv³ ch©v‡jvPbv †_‡K ejv hvq †h, wg‡qvwmm †Kvl 
wefvR‡bi d‡j †hŠb cÖRbb m¤•bœ †Kv‡bv ỳwU RxeB ûeû GK 
iKg nq bv| A_©vr cÖRvwZi g‡a¨ ˆewPÎ¨ †`Lv hvq| Avi GB 
cwiewZ©Z wRb web¨vmB bZzb Pwi‡Îi m„wó K‡i ev Pwi‡Îi g‡a¨ 
ˆewPÎ¨ m„wó nq| 

 cÖkœ  03  P + cvwb 
Q


meyR KYv

 A + cvwb + R 

K. d‡Uvdm‡dvivB‡jkb Kx? 1 
L. `ycy‡ii ci mv‡jvKms‡k­l‡Yi MwZ K‡g hvIqvi 

KviY Kx? e¨vL¨v Ki| 2 
M. DÏxc‡Ki wewµqvwU‡Z iv‡Zi †ejvq Kxfv‡e 'A' 

Drcbœ nq Zv e¨vL¨v Ki| 3 
N. RxeRM‡Zi †¶‡Î DÏxc‡Ki wecvKxq cÖwµqvwU 'Q' 

Gi Dci wbf©ikxjÑ hyw³mn †Zvgvi gZvgZ we‡k­lY Ki| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 
h m–h©v‡jv‡Ki Dcw¯’wZ‡Z ADP-Gi mv‡_ A‰Re dm‡dU (Pi) 
wgwjZ n‡q ATP ˆZwii cÖwµqvB n‡jv d‡Uvdm‡dvivB‡jkb| 

i mv‡jvKms‡kÐl‡Yi Ab¨Zg cÖfveK n‡jv m–h©v‡jvK I 
ZvcgvÎv| ỳcy‡ii ci c„w_ex‡Z Av‡jvK NbZ¡ I ZvcgvÎv Df‡qB 
n«vm cvq| d‡j mv‡jvKms‡kÐl‡Yi MwZ K‡g hvq| 

j DÏxc‡Ki wewµqvq A n‡jv M­y‡KvR (C6H12O6) Ges cÖwµqvwU 
n‡jv mv‡jvKms‡k­lY| 
Av‡jvi Abycw¯’wZ‡Z mv‡jvKms‡k­l‡Yi AÜKvi ch©v‡q K¨vjwfb 
P‡µ evqȳ ’ CO2 cÎi‡Ü«i ga¨ w`‡q †Kv‡l cÖ‡ek K‡i, †Kv‡l 
Aew¯’Z 5-Kve©bwewkó ivBey‡jvR-1, 5-WvBdm‡dU Gi mv‡_ 
wgwjZ n‡q 6-Kve©bwewkó A¯’vqx wK‡Uv GwmW ˆZwi K‡i hv 
mv‡_ mv‡_ †f‡O wM‡q wZb Kve©bwewkó `yB AYy 3-dm‡dvwM­mvwiK 
GwmW ˆZwi nq| AZtci Av‡jvK ch©v‡q m„ó AvËxKiY kw³ ATP 
I NADPH+H+ †K e¨envi K‡i 3-dm‡dvwM­mvwiK GwmW 3-
Kve©b wewkó 3-dm‡dvwM­mvivjwWnvBW WvBnvB‡Wªvw· A¨vwm‡Uvb 
dm‡dU ˆZwi K‡i| 3-dm‡dvwM­mvivwWnvBW I WvBnvBWªw· 
A¨vwm‡Uvb dm‡dU †_‡K µgvMZ wewfbœ cÖwµqvi gva¨‡g GKw`‡K 
kK©iv Ges Aciw`‡K ivBey‡jvR-1, 5-WvBdm‡dU ˆZwi n‡q 
_v‡K| Gfv‡e Av‡jvi Abycw¯’wZ‡Z mv‡jvKms‡kÐlY cÖwµqvq Z_v  
kK©iv Drcbœ nq| 

k DÏxc‡Ki wewµqvwU n‡jv mv‡jvKms‡k­lY| †hLv‡b P Øviv 
Kve©b WvBA·vBW Ges Q Øviv m–h©v‡jvK‡K wb‡ ©̀k Kiv n‡q‡Q| 
wb‡P RxeRM‡Zi †¶‡Î mv‡jvKms‡k­l‡Y m–h©v‡jv‡Ki f‚wgKv 
we‡k­lY Kiv n‡jvÑ 
mv‡jvKms‡k­lY cÖwµqvi m–h©v‡jvK Z_v Av‡jvi Myi“Z¡ Acwimxg| 
cvwb I CO2 †_‡K kK©iv ˆZwii Rb¨ cÖ‡qvRbxq kw³i Drm 
Av‡jv| m–h©v‡jvK †K¬v‡ivwdj m„wó‡Z AskMÖnY K‡i| m–h©v‡jv‡Ki 
cÖfv‡eB cÎiÜ« Dš§y³ nq| CO2 cvZvi Af¨š@‡i cÖ‡ek Ki‡Z 
cv‡i Ges Lv`¨ cȪ ‘ZKi‡Y AskMÖnY K‡i| wKš‘ cvZvq †hUzKz 
Av‡jv c‡o Zvi AwZ mvgvb¨ AskB mv‡jvKms‡k­lY cÖwµqvq 
e¨eüZ nq| Avevi Av‡jvKeY©vwji jvj, bxj, Kgjv I †eMywb 
AskUzKz‡ZB mv‡jvKms‡k­lY fv‡jv nq| meyR I njỳ  Av‡jv‡Z 
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mv‡jvKms‡k­lY fv‡jv nq bv| GKwU wbw ©̀ó mxgv ch©š@ Av‡jvi 
cwigvY evo‡j mv‡jvKms‡k­l‡Yi nviI †e‡o hvq| wKš‘ Av‡jvi 
cwigvY AZ¨waK †e‡M †M‡j cvZvi Af¨š@i¯’ GbRvBg bó n‡q 
hvq, †K¬v‡ivwdj Drcv`b Kg nq| d‡j mv‡jvKms‡k­l‡Yi nviI 
K‡g hvq| mvaviYZ 400 nm †_‡K 480 nm Ges 680 nm Zi½ 
ˆ`N©̈ wewkó Av‡jv‡Z mv‡jvKms‡k­lY me‡P‡q fv‡jv nq| 

 cÖkœ  04 
 

 

 

 
 B C 
K. wn‡gv‡MÐvweb Kx? 1 
L. AwfmªeY GK ai‡bi e¨vcb e¨vL¨v Ki| 2 
M. 'B' wPÎwUi MVb eY©bv Ki| 3 
N. wP‡Î 'C' gvbe‡`‡n Kx ai‡bi f‚wgKv cvjb K‡i? 

we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 
h wn‡gv‡MÐvweb GK ai‡bi iÄK c`v_©| †jvwnZ i³KwYKvq Gi 
Dcw¯’wZi Kvi‡Y i³ jvj †`Lvq| 
i AwfmªeY GK ai‡bi e¨vcb| KviY AwfmªeY cÖwµqvq ỳwU wfbœ 
Nb‡Z¡i `ªe‡Yi gv‡S GKwU ˆelg¨‡f`¨ wSwjÐ _v‡K Ges `ªveK 
c`v_© ˆelg¨‡f`¨ wSwjÐ †f` K‡i †ewk Nb‡Z¡i GjvKv †_‡K Kg 
Nb‡Z¡i GjvKvi w`‡K avweZ nq|  Avevi, e¨vcb cÖwµqvq ỳwU wfbœ 
Nb‡Z¡i `ªeY †_‡K ª̀veK D”P Nb‡Z¡i GjvKv †_‡K wbæ Nb‡Z¡i 
GjvKvq cÖ‡ek K‡i|  Dfq‡¶‡ÎB ª̀veK c`v_© Zvi AwaK Nb‡Z¡i 
GjvKv †_‡K Kg Nb‡Z¡i GjvKvi w`‡K avweZ nq, wKš‘ 
Awfmªe‡Yi †¶‡Î †KejgvÎ wfbœ Nb‡Z¡i `ªeY `ywUi gv‡S GKwU 
ˆelg¨‡f`¨ wSwjÐ _v‡K| G Kvi‡YB AwfmªeY cÖwµqvwU‡K we‡kl 
ai‡bi e¨vcb ejv hvq| 

j DÏxc‡K DwjÐwLZ B wPÎwU n‡jv ürwcÊ| wb‡æ G ürwc‡Êi 
MVb eY©bv Kiv n‡jvÑ 
evwK Ask : m„Rbkxj cÖkœ 5 (M) Gi DËi †`L| 
k DÏxc‡Ki wPÎ C n‡jv i³| hv †`‡ni Rb¨ AZ¨š@ Myi“Z¡c–Y©| 
i³ gvbe‡`‡n †h ai‡bi f‚wgKv cvjb K‡i hv wb‡P we‡kÐlY Kiv n‡jvÑ 
1. Aw·‡Rb cwienY : †jvwnZ i³KwYKv Aw·wn‡gv‡MÐvwebiƒ‡c 

†Kv‡l Aw·‡Rb cwienY K‡i| 
2. Kve©b WvBA·vBW AcmviY : ivmvqwbK wewµqvi d‡j 

†KvlMy‡jv‡Z †h Kve©b WvBA·vBW Drcbœ nq, i³im 
†mvwWqvg evB Kve©‡bUiƒ‡c Zv msMÖn K‡i wb‡q Av‡m Ges 
wbtk¦vm evqyi mv‡_ dzmdz‡mi mvnv‡h¨ †̀ ‡ni evB‡i †ei K‡i †`q| 

3. Lv`¨mvi cwienY : i³im MÐy‡KvR, A¨vgvB‡bv GwmW, Pwe©KYv 
BZ¨vw` †Kv‡l mieivn K‡i| 

4. Zv‡ci mgZv i¶v : †`‡ni g‡a¨ AbeiZ `nbwµqv m¤•vw`Z 
n‡”Q| G‡Z K‡i wewfbœ A‡½ wewfbœ gvÎvi Zvc m„wó nq 
Ges Zv i‡³i gva¨‡g †`‡ni me©Î Qwo‡q c‡o| Gfv‡e 
†`‡ni me©Î Zv‡ci mgZv i¶v nq|  

5. eR©̈  c`v_© wb®‹vkb : i³ †`‡ni Rb¨ ¶wZKi eR©̈  c`v_© 
enb K‡i Ges wewfbœ A‡½i gva¨‡g †hme BDwiqv, BDwiK 
GwmW I Kve©b WvBA·vBW wn‡m‡e wb®‹vkb K‡i| 

6. ni‡gvb cwienY : ni‡gvb bvwjwenxb MÖwš’‡Z ˆZwi GK 
ai‡bi ˆRe ivmvqwbK c`v_© ev im| GB im mivmwi i‡³ 
wg‡k cÖ‡qvRb Abyhvqx wewfbœ A‡½ mÂvwjZ nq Ges wewfbœ 
ˆRweK Kv‡R Myi“Z¡c–Y© f‚wgKv cvjb K‡i| 

7. †ivM cÖwZ‡iva : K‡qK cÖKv‡ii †k¦Z i³KwYKv 
d¨v‡MvmvB‡Uvwmm cÖwµqvq †`n‡K RxevYyi AvµgY †_‡K i¶v 
K‡i| A¨vwÛewW I A¨vw›U‡Rb Drcv`‡bi gva¨‡g i³ †`‡ni 
†ivM cÖwZ‡iva ¶gZv e„w× K‡i| 

8. i³ RgvU euvav : †`‡ni †Kv‡bv Ask †K‡U †M‡j AYyPwµKv 
i³ RgvU euva‡Z mvnvh¨ K‡i Ges †`‡ni i³¶iY eÜ K‡i| 

 cwi‡k‡l ejv hvq, i‡³i Dc‡iv³ Kg©KvÊMy‡jv h_vh_fv‡e 
m¤•v`‡bi d‡jB gvbe‡`n mȳ ’ _v‡K| 

 cÖkœ  05   
 

 CO2 
O2 

CO2 

O2 

X 

E 

 
K. Explant Kx? 1 
L. Kvjvi e­vBÛ †Kb nq? e¨vL¨v Ki| 2 
M. DÏxc‡K 'X' Gi Kvh©KvwiZv e¨vL¨v Ki| 3 
N. 'E' Gi Abycw¯’wZ‡Z 'X' Gi Kv‡R wK cÖfve †dj‡e 

e‡j Zzwg g‡b Ki? hyw³mn we‡k­lY Ki| 4 
[Aa¨vq 7 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 
h wUmÿ  KvjPv‡ii D‡Ï‡k¨ Dw™¢‡`i †h Ask c„_K K‡i wb‡q 
e¨envi Kiv nq Zv‡K Explant e‡j| 

i †Pv‡Li øvqy‡Kv‡l is kbv³Kvix wcM‡g‡›Ui Abycw¯’wZi 
Kvi‡Y gvbyl Kvjvi e­vBÛ nq| GgbwK eskMwZ KviY QvovI 
†Kv‡bv †Kv‡bv Jla †hgbÑ evZ †iv‡Mi Rb¨ nvBWªw·-†K¬v‡ivKzBwbb 
†me‡b cvk¦© cÖwZwµqv wn‡m‡e †Pv‡Li iwOb wcM‡g›U bó n‡q hvq| 
d‡j †ivMx Kvjvi e­vBÛ n‡Z cv‡i| Kvjvi e­vBÛ †ivMxiv jvj Avi 
meyR e‡Y©i cv_©K¨ Ki‡Z cv‡i bv| 

j DÏxc‡Ki X n‡jv A¨vjwfIjvm hv gvbe‡`‡ni dzmdz‡m 
Aew¯’Z| A¨vjwfIjvm Rxe‡`‡n M¨vmxq wewbg‡q Myi“Z¡c–Y© f‚wgKv 
cvjb K‡i| wb‡P A¨vjwfIjv‡mi Kvh©KvwiZv e¨vL¨v Kiv n‡jvÑ 
dzmdz‡m †¯‹vqvgvm Gwc‡_wjq †Kv‡l MwVZ I ˆKwkK RvwjKv 
mg„× cÖ‡Kv‡ôi g‡Zv M¨vmxq wewbgq Zj‡K A¨vjwfIjvm e‡j| 
A¨vjwfIjv‡mi cÖvPxi AZ¨š@ cvZjv nIqvq i³ I dzmdzm ga¨¯’ 
M¨vmxq c`v‡_©i g‡a¨ AwZ mn‡R e¨vcb N‡U| A¨vjwfIjvm 
cÖvPx‡ii wKQz we‡kl †Kvl cÖvPx‡ii Aš@tZ‡j wWUvi‡R›U RvZxq 
ivmvqwbK c`v_© ¶iY K‡i hv mvi‡dKU¨v›U bv‡g cwiwPZ| G 
c`v_© A¨vjwfIjvm cÖvPx‡ii Zij c`v‡_©i c„ôUvb Kwg‡q †`q| 
d‡j k¦vm-cÖk¦v‡mi mgq dzmdzm Kg cwikÖ‡g msKzwPZ I cÖmvwiZ 
n‡Z cv‡i| G c`v_© evZvm I A¨vjwfIjvm cÖvPx‡ii msjMœ Zij 
c`v‡_© O2 I CO2 Gi `ª“Z wewbg‡q mvnvh¨ K‡i Ges 
A¨vjwfIjvm‡K AvMZ RxevYy †_‡K i¶v K‡i| Gfv‡eB dzmdz‡mi 
Af¨š@i¯’ A¨vjwfIjvm M¨vmxq wewbg‡q Myi“Z¡c–Y© f‚wgKv cvjb K‡i| 
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k DÏxc‡Ki 'E' n‡jv ˆKwkK bvwjKv Ges X n‡jv A¨vjwfIjvm| 
cÖwZwU A¨vjwfIjvm ˆKwkK bvwjKv Øviv Ave× _v‡K| ˆKwkK 
bvwjKv bv _vK‡j k¦mbKvh© e¨vnZ n‡Zv d‡j Rxe cÖRvwZ ûgwKi 
gy‡L coZ| wb‡P ˆKwkK bvwjKvi Abycw¯’wZRwbZ cÖfve hyw³mn 
we‡k­lY Kiv n‡jvÑ 
ˆKwkK bvwjKvMy‡jv cvj‡gvbvix agwb †_‡K m„wó nq| ˆKwkK  
bvwjKvi ga¨ w`‡q CO2 mg„× i³ cÖevwnZ nq, hv cieZx©‡Z 
A¨vjwfIjv‡m cÖ‡ek K‡i| Aciw`‡K AvjwfIjvm †_‡K O2 mg„× 
i³ ˆKwkK bvwjKvq cÖ‡ek K‡i Ges ˆKwkK bvwjKv c‡_ 
cvj‡gvbvix wkivq cÖ‡ek K‡i| ˆKwkK bvwj _vKvi Kvi‡Y 
A¨vjwfIjv‡m M¨vmxq wewbgq mnR nq| ZvB ˆKwkK bvwjKv 
Abycw¯’Z _vK‡j M¨vmxq wewbgq evavMȪ @ n‡Zv| A_©vr O2 I 
CO2 Gi Av`vb-cÖ̀ vb m¤¢e n‡Zv bv| d‡j cÖvwYKzj 
A¨vjwfIjv‡m wec‡`i m¤§yLxb n‡Zv| 
AZGe DcwiD³ Av‡jvPbv †_‡K ejv hvq, ˆKwkK bvwjKvi 
Abycw¯’wZ A¨vjwfIjv‡m O2 I CO2 M¨vmxq wewbg‡q weiƒc cÖfve †dj‡e| 

 cÖkœ  06   

 
 

 

GK ai‡bi im hv i³‡mªv‡Zi gva¨‡g 
evwnZ n‡q †Kv‡li cÖvYivmvqwbK 
Kvh©vewj cÖfvweZ K‡i| 

 

B A 
 

K. d‡UvUªwcK Pjb Kv‡K e‡j? 1 
L. ˆRweK Nwoi wfwË‡Z wSOv †Kvb ai‡bi Dw™¢`? e¨vL v̈ Ki| 2 
M. GKvwaK 'A' Kxfv‡e ci¯•‡ii mv‡_ mshy³ _v‡K 

mwPÎ e¨vL¨v Ki| 3 
N. A I B Gi h_vh_ f‚wgKvB GKwU †`n‡K ¯̂vfvweK 

iv‡LÑ we‡kÐlY Ki| 4 
[Aa¨vq 10 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h Dw™¢‡`i KvÊ Ges kvLv-cÖkvLvi memgq Av‡jvi w`‡K Pjb 
N‡U| Dw™¢‡`i GB Av‡jvKgyLx Pjb‡K d‡UvUªwcK Pjb e‡j| 

i Dw™¢‡`i Av‡jv AÜKv‡ii Q›`B ˆRweK Nwo| ˆRweK Nwoi 
wfwË‡Z wSOv eow`‡bi Dw™¢`| wSOv RvZxq Dw™¢‡`i cy®•vq‡bi 
Rb¨ ˆ`wbK M‡o 12 Ñ 16 NÈv Av‡jv cÖ‡qvRb| hv eow`‡bi 
Dw™¢‡`i ˆewkó¨| ZvB wSOv‡K ˆRweK Nwoi wfwË‡Z eow`‡bi 
Dw™¢` ejv nq| 

j DÏxc‡Ki A n‡jv øvqy‡Kvl wbDib| GKvwaK wbDib ci¯•‡ii 
mv‡_ †hfv‡e mshy³ _v‡K Zv wPÎmn wb‡P e¨vL¨v Kiv n‡jvÑ 
øvqyZš¿ AmsL¨ wbDi‡bi gva¨g MwVZ n‡jI wbDibMy‡jvi g‡a¨ 
†Kv‡bv cÖZ¨¶ †cÖv‡UvcÐvRgxq ms‡hvM _v‡K bv| GKwU wbDi‡bi 
A¨v·‡bi Uvwg©bv‡ji mv‡_ wØZxq GKwU wbDi‡bi †WbWªvBU 
mivmwi hy³ _v‡K bv| 

 
wPÎ : GKvwaK wbDi‡bi ms‡hvM 

GKwU wbDi‡bi A¨v·b cÖvš@ Ab¨ wbDi‡bi †WbWªvBU cÖv‡š@i Lye 
KvQvKvwQ Ae¯’vb K‡i wKš‘ †KD KvD‡K ¯•k© K‡i bv| GKwU 
wbDi‡bi A¨v·‡bi †kl cÖvš@ Ges Ab¨ GKwU wbDi‡bi †WbWªvBU 
Gi ïi“i cÖv‡š@i duvKvhy³ ms‡hvM¯’j‡K wmb¨vcm e‡j| GB 
wmb¨vc‡mi gva¨‡gB GKvwaK wbDib GKmv‡_ mshy³ _v‡K| 

k DÏxc‡Ki A n‡jv øvqywUmÿ  hv øvqyZš¿ MVb K‡i Ges B n‡jv 
ni‡gvb| øvqywUmÿ  Ges ni‡gvb Gi h_vh_ f‚wgKvB GKwU †`n‡K 
¯^vfvweK iv‡L welqwU wb‡P we‡kÐlY Kiv n‡jvÑ 
cÖvYxi cÖ‡qvRbxq mgš̂‡qi KvR øvqy QvovI ni‡gvb Øviv cÖfvweZ 
nq| ni‡gv‡bi Kvi‡Y cÖvYx Zvi Kvh©Kjvc A_©vr bovPov ev 
AvPi‡Yi cwieZ©b K‡i _v‡K| ni‡gvb bvbv ai‡bi bvwjnxb MÖwš’ 
†_‡K wbtm„Z nq| bvwjnxb MÖwš’My‡jv G‡K Aci‡K wbqš¿Y K‡i| 
bvwjnxb MÖwš’i Kvh©Kjvc Avevi øvqyZš¿ wbqš¿Y K‡i| 
mgš^qmva‡b bvbv cÖvYx ni‡gvb e¨envi K‡i| øvqyZš¿ I 
ni‡gvbZš¿ †hŠ_fv‡e †`‡ni KvR cwiPvjbv, wbqš¿Y I 
mgš^qmvab K‡i| ni‡gvb AwZ Aí cwigv‡Y we‡kl we‡kl 
kvixie„Ëxq KvR ev c×wZ m–²fv‡e m¤•bœ K‡i| Giv D‡ËRK ev 
†ivaK wn‡m‡e †`‡ni cwiùzUb, e„w× I wewfbœ wUmÿ i Kvh© wbqš¿Y 
K‡i| GRb¨ G‡`i‡K ivmvqwbK –̀Z ejv nq| 
AZGe DwjÐwLZ Av‡jvPbvi †cÖw¶‡Z ejv hvq †h, øvqy Kjv Ges 
ni‡gvb Gi h_vh_ f‚wgKvB GKwU †`n‡K ¯̂vfvweK iv‡L| 

 cÖkœ  07   
 

 

P 
          

3n 

 
       wPÎ-A           wPÎ-B 

K. wfbœevmx Dw™¢` Kv‡K e‡j? 1 
L. AwbqZ cy®•gÄix ej‡Z Kx eySvq? 2 
M. wPÎ-A G 'P' Gi DrcwË e¨vL¨v Ki| 3 
N. wPÎ B bZzb †¯•v‡ivdvBU MV‡b f‚wgKv iv‡LÑ 

we‡kÐlY Ki| 4 
[Aa¨vq 11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 
h hLb `yai‡bi Rbb‡Kvl Avjv`v †`‡n m„wó nq ZLb †mB 
Dw™¢`‡K wfbœevmx Dw™¢` e‡j| 

i mcy®•K Dw™¢‡`i †QvU GKwU kvLvq dzjMy‡jv GKwU we‡kl 
wbq‡g mw¾Z _v‡K| dzjmn GB kvLv‡K cy®•gÄwi e‡j| 
cy®•gÄwii dzjMy‡jv enbKvix `Ê†K ejv nq gÄwi`Ê| 

 Zwor ivmvqwbK 
 c×wZ‡Z øvqy 
 Zvobvi cÖevn 
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cy®•gÄwi‡Z gÄwi`‡Êi e„w× Amxg n‡j Zv‡K AwbqZ cy®•gÄwi 
e‡j| AwbqZ cy®•gÄwi‡Z gÄwi`‡Êi kxl©‡`k GKwUgvÎ dz‡j 
cwimgvß bv n‡q e„w× †c‡Z _v‡K| †hgbÑ mwilvi cy®•gÄwi| 

j DÏxc‡Ki wPÎ A †Z 'P' m„wói cÖwµqv A_©vr cysM¨v‡gU m„wói 
cÖwµqvi K_v ejv n‡q‡Q| cysM¨v‡gU‡K cysM¨v‡g‡UvdvBUI e‡j| 
wb‡P cysM¨v‡g‡UvdvBU m„wói cÖwµqv e¨vL¨v Kiv n‡jvÑ 
civM‡iYy cysM¨v‡g‡UvdvB‡Ui cÖ_g †Kvl| civM‡iYy wØ-¯@iwewkó| 
evB‡ii ¯@iwU Agm„Y Ges wfZ‡ii ¯@iwU gm„Y| evB‡ii ¯@‡i 
Rvg©‡cvi ev civMiÜ« _v‡K| civM‡iYy civMavwb‡Z _vKv Ae¯’vB 
wbDwK¬qvmwU wefvwRZ n‡q ỳBwU wbDwK¬qv‡m cwiYZ nq| 
†QvUwU‡K Rbb wbDwK¬qvm Ges eowU‡K bvwjKv wbDwK¬qvm e‡j| 
civM‡iYy Dchy³ Mf©gy‡Ê cwZZ nIqvi ci im †kvlY K‡i ùxZ 
nq| wfZ‡ii ¯@iwU civMiÜ« w`‡q †ewi‡q Av‡m Ges civMbvwjKv 
MVb K‡i| bvwjKv wbDwK¬qvmwU civM bvwjKvi mvg‡b _v‡K| Rbb 
wbDwK¬qvmwU wcQ‡b _v‡K| wW¤^Ki‡Ü«i KvQvKvwQ †cuŠQv‡j Rbb 
wbDwK¬qvm gvB‡Uvwmm cÖwµqvq wefvwRZ n‡q ỳBwU cysM¨v‡gU ˆZwi K‡i| 

 

cysM¨v‡gU 
 

wPÎ : cysM¨v‡g‡UvdvBU m„wói cÖwµqv 

k wPÎ B n‡jv ¯¿xM¨v‡g‡UvdvBU hv bZzb †¯•v‡ivdvBU MV‡b 
Myi“Z¡c–Y© f‚wgKv iv‡L| wb‡P Zv we‡kÐlY Kiv n‡jvÑ 
RvB‡MvU †KvlwU †¯•v‡ivdvB‡Ui cÖ_g †Kvl| Gi cÖ_g wefvR‡b 
`yBwU †Kvl m„wó nq| GKB mv‡_ m‡m¨i cwiùzUbI NU‡Z ïi“ 
K‡i| RvB‡Mv‡Ui wefvRb AbycÖ‡¯’ (Transversely) N‡U| 
wW¤̂Ki‡Ü«i w`‡Ki †Kvl‡K wfwË †Kvl (Basal Cell) Ges åƒY_wji 
†K‡›`ªi w`‡Ki †KvlwU‡K GwcK¨vj †Kvl (Apical Cell) ejv nq| 
GKB mv‡_ G †Kvl ỳwUi wefvRb Pj‡Z _v‡K| ax‡i ax‡i GwcK¨vj 
†KvlwU GKwU åƒ‡Y cwiYZ nq| GKB mv‡_ wfwË †Kvl †_‡K åƒYaviK 
(Suspensor) MVb K‡i| µgk exRcÎ, åƒYg–j, I åƒYKv‡Êi m„wó 
nq| µgvš̂‡q †MŠY wbDwK¬qvmwU mm¨wUmÿ  Drcbœ K‡i| GB 
mm¨‡KvlMy‡jv wUªcÐ‡qW A_©vr Gi wbDwK¬qv‡m 3n msL¨K †µv‡gv‡Rvg 
_v‡K| cwiYZ Ae¯’vq wW¤̂KwU mm¨ I åƒYmn ex‡R cwiYZ nq| 
G exR A¼zwiZ n‡q GKwU c–Y©v½ †¯•v‡ivdvB‡Ui m„wó K‡i| 

 cÖkœ  08         

                
     wPÎ : 1 wPÎ : 2 

K. eskMwZwe`¨v Kv‡K e‡j? 1 
L. †µv‡gv‡Rvg‡K eskMwZi †fŠZwfwË ejv nq †Kb? 2 
M. wPÎ : 1 Gi Dcv`vbwUi Abywjcb e¨vL¨v Ki| 3 
N. wPÎ : 1 I wPÎ : 2 Gi Dcv`vb `ywUi wfbœZv we‡kÐlY Ki| 4 

[Aa¨vq 12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h RxeweÁv‡bi †h we‡kl kvLvq eskMwZ m¤•‡K© wek`fv‡e 
Av‡jvPbv I M‡elYv Kiv nq Zv‡K eskMwZwe`¨v e‡j| 

i †µv‡gv‡Rv‡gi KvR n‡jv gvZv-wcZv n‡Z wRb mš@vb-mš@wZ‡Z enb 
K‡i wb‡q hvIqv| gvby‡li †Pv‡Li is, Pz‡ji cÖK…wZ, Pvgovi MVb 
BZ¨vw` ˆewkó¨ †µv‡gv‡Rvg KZ…©K evwnZ n‡q eskMwZi aviv A¶zYœ 
iv‡L| G Kvi‡Y †µv‡gv‡Rvg‡K eskMwZi †fŠZ wfwË ejv nq| 

j DÏxc‡K cÖ̀ wk©Z wPÎ : 1 n‡jv DNA AYy| wb‡P DNA AYy 
bZzbfv‡e ˆZwii cÖwµqv A_©vr DNA AYyi Abywjcb cÖwµqv eY©bv 
Kiv n‡jvÑ 
G cÖwµqvq GKwU DNA AYy †_‡K Avi GKwU bZzb DNA AYy ˆZwi 
nq ev ms‡kÐwlZ nq| DNA Aa©-i¶Ykxj c×wZ‡Z AbywjwcZ 
nq| G c×wZ‡Z nvB‡Wªv‡Rb eÜb †f‡O wM‡q DNA m–Î `ywU 
Avjv`v nq Ges cÖwZwU m–Î Zvi cwic–iK bZzb m–Î m„wó K‡i| 

 
wPÎ : wWGbG Abywjcb 

c‡i GKwU cyivZb m–Î I GKwU bZzb m–Î mshy³ n‡q cwic–Y© DNA 
AYyi m„wó nq| Gfv‡e m„ó DNA Gi cÖwZwU‡Z A‡a©K cyivZb Ges 
A‡a©K bZzb m–Î _vKvq G‡K Aa©-i¶Ykxj c×wZ e‡j| 

k wPÎ : 1 I wPÎ : 2 G h_vµ‡g DNA I RNA †`Lv‡bv 
n‡q‡Q| G‡`i ˆewkó¨ wb‡Pi Q‡K †`Iqv n‡jv 

DNA RNA 
i. DNA wØm–ÎK, Nyiv‡bv 

wmuwoi g‡Zv| 
ii. ivmvqwbKfv‡e 

wWAw·ivB‡evR kK©iv Øviv 
MwVZ| 

iii. DNA Gi cvBwiwgwW‡b _vqvwgb 
I mvB‡Uvwmb †em _v‡K| 

iv. DNA Gi †Kv‡bv cÖKvi‡f` 
†bB| Kvh©MZ w`K n‡Z 
DNA GKB iKg nq| 

v. Abywjc‡bi gva¨‡g DNA 
m„wó nq| 

vi. eskMwZi aviK, evnK I 
wbqš¿K wn‡m‡e KvR K‡i| 

i. RNA GKm–ÎK, wkK‡ji 
b¨vq| 

ii. ivmvqwbKfv‡e ivB‡evR 
kK©iv Øviv MwVZ| 

iii. RNA Gi cvBwiwgwW‡b 
BDivwmj I mvB‡Uvwmb 
†em _v‡K| 

iv. Kvh©MZ w`K w`‡q RNA 
cuvP cÖKvi| h_v- t RNA, r 
RNA, mRNA, g RNA, 
gvBbi RNA| 

v. bZzbfv‡e RNA m„wó nq| 
†Kv‡bv Abywjcb nq bv| 

vi. RNA †cÖvwUb ms‡kÐ‡l 
mvnvh¨ K‡i| 

 

AZGe, wP‡Î cÖ̀ wk©Z Dcv`vbØq wfbœ| Z‡e †Kv‡bv †Kv‡bv 
Rxe‡`‡n DNA bv _vK‡j Zvi KvR RNA K‡i _v‡K| 
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eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01   
 

           
                  wPÎ-P                          wPÎ-Q 

K. RvB‡MvU Kx? 1 
L. †KvlK¼vj ej‡Z Kx eySvq? 2 
M. Dc‡ii 'Q' wP‡Îi MVb ˆewkó¨ e¨vL¨v Ki| 3 
N. wPÎ-P A½vYywU Rx‡ei Rb¨ Acwinvh©Ñ we‡kÐlY Ki| 4 

[Aa¨vq 2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h GKwU cysRbb †Kvl GKwU wW¤̂vYyi mv‡_ wgwjZ n‡q †h MVb 
nq Zv‡K RvB‡MvU e‡j| 
i †KvlwSwj­ AwZµg K‡i †Kv‡li g‡a¨ XzK‡j cÖ_‡g hv †Pv‡L 
co‡e ZvB †KvlK¼vj| GwU j¤̂v Ges †gvUv-wPKb wgwj‡q AmsL¨ 
`woi g‡Zv e¯‘ hv †Kv‡li Pviw`‡K Rv‡ji g‡Zv Qwo‡q i‡q‡Q| 
†KvlK¼vj wfZi †_‡K †Kvl‡K a‡i iv‡L| A¨vKwUb, gv‡qvwmb, 
wUDweDwjb BZ¨vw` †cÖvwUb w`‡q †KvlK¼vj Zš‘ MwVZ| 
gvB‡µvwUDeyjm G Zš‘i D`vniY|   

j DÏxc‡Ki Q wPÎwU n‡jv c¨v‡ibKvBgv wUmÿ | Dw™¢`‡`‡ni me 
As‡k G‡`i Dcw¯’wZ j¶ Kiv hvq| G wUmÿ i †KvlMy‡jv RxweZ 
mge¨vmxq, cvZjv cÖvPxihy³ I †cÖv‡UvcÐvRgc–Y©| GB wUmÿ ‡Z 
Avš@t‡Kvlxq duvKv †`Lv hvq| G‡`i †KvlcÖvPxi cvZjv I 
†mjy‡jvR Øviv MwVZ| Gme †Kv‡l hLb †K¬v‡ivcÐv÷ _v‡K ZLb 
Zv‡K †K¬v‡ibKvBgv e‡j| Avevi RjR Dw™¢‡`i eo eo 
evqyKzVzwihy³ c¨v‡ibKvBgv‡K A¨v‡ibKvBgv e‡j| 
c¨v‡ibKvBgv wUmÿ i cÖavb KvR †`n MVb Kiv, Lv`¨ cȪ ‘Z Kiv, 
Lv`¨ mÂq Kiv I Lv`¨ ª̀e¨ cwienb Kiv| 

k wPÎ-P wPwýZ A½vYywU n‡”Q †K¬v‡ivcÐv÷| GwU meyR i‡Oi| 
GwU Mv‡Qi meyR cvZv, KwP KvÊ I Ab¨vb¨ meyR As‡k cvIqv 
hvq| RxeRMZ‡K wUwK‡q ivLvi †¶‡Î G A½vYywUi f‚wgKv Acwimxg| 
GB A½vYywUÑ 
i. Rx‡ei Rb¨ Lv`¨ Drcv`b K‡i, 
ii. cwi‡e‡ki fvimvg¨ i¶v K‡i I  
iii. ev¯‘Z‡š¿ kw³ cÖevn eRvq iv‡L| 

wb‡P RxeRMZ‡K wUwK‡q ivL‡Z †K¬v‡ivcÐv‡÷i Myi“Z¡ we‡kÐlY  
Kiv n‡jvÑ 
i.  †K¬v‡ivcÐv‡÷ Ave× †mŠikw³, †÷ªvgv‡Z Aew¯’Z Dr‡mPK, 

evqy †_‡K CO2 I †Kvl¯’ cvwb e¨envi K‡i mv‡jvKms‡kÐlY 
cÖwµqvq kK©iv ˆZwi K‡i hv wewfbœ †kÖwYi Lv`K Lv`¨ wn‡m‡e 
MÖnY K‡i †eu‡P _v‡K| 

ii. evqy‡Z CO2 M¨v‡mi cwigvY kZKiv 0.033 fvM| evqy‡Z CO2 
Gi cwigvY Gi †ewk n‡j Zv Rxe‡`i Rb¨ ¶wZi KviY n‡q 
`uvovq| mv‡jvKms‡kÐl‡Yi gva¨‡g †K¬v‡ivcÐv÷ CO2 e¨envi 
K‡i Lv`¨ ˆZwi K‡i| G‡Z evqy‡Z O2 I CO2 Gi AbycvZ wVK 
_v‡K| d‡j cwi‡e‡ki fvimvg¨ i¶v nq| 

iii. ev¯‘Z‡š¿ kw³i g–j Drm m–h©| m–h© n‡Z c„w_ex‡Z Avmv †gvU 
Av‡jv I Zvckw³i 2% mv‡jvKms‡kÐl‡Yi gva¨‡g meyR Dw™¢` 
kK©ivq ivmvqwbK kw³ wn‡m‡e gRỳ  K‡i hv wewfbœ Lv`¨ 
¯@‡ii cÖvYxiv e¨envi K‡i †eu‡P _v‡K| †hgb : Dw™¢‡` 
Drcvw`Z ivmvqwbK kw³ cÖ_‡g Z…Y‡fvRx cÖvwY‡Z †cuŠ‡Q| 
G‡`i Lvq gvsmvkx cÖvYxiv| G‡Z ivmvqwbK kw³ ch©vqµ‡g 
2q, 3q I m‡e©v”P †kÖwYi Lv`‡K †cuŠQvq| Gfv‡e kw³ e¨envi 
K‡i cÖvYxiv Zv‡`i Kvh©µg Pvjv‡Z m¶g nq| 

Dchy©³ Dcv‡q Rx‡ei Rb¨ Lv`¨ ˆZwi, cwi‡e‡ki fvimvg¨ i¶v, 
ev¯‘Z‡š¿ kw³ cÖevn eRvq ivL‡Z †K¬v‡ivcÐv÷ AZ¨š@ Myi“Z¡c–Y© 
f‚wgKv cvjb Ki‡Q| Ab¨_vq mg¯@ RxeRMr aŸs‡mi m¤§yLxb 
n‡Zv| ZvB ejv hvq †K¬v‡ivcÐv÷ Rx‡ei Rb¨ Acwinvh©| 

 cÖkœ  02  Rx‡ei kw³ Drcbœ nIqvi cÖwµqvwU wKQy Rx‡e 
Aw·‡R‡bi Dcw¯’wZ‡Z Ges wKQy Rx‡e Aw·‡R‡bi Abycw¯’wZ‡Z 
N‡U| Gi g‡a¨ Aw·‡R‡bi Dcw¯’wZ‡Z NUv cÖwµqvwU PviwU av‡c 
m¤•bœ nq| 

K. wjD‡KvcÐv÷ Kv‡K e‡j? 1 
L. †jvwnZ i³KwYKv Kxfv‡e Aw·‡Rb cwienY K‡i? 2 
M. DÏxc‡Ki PviwU av‡ci †kl ỳBwU avc †h †Kvl 

A½vYy‡Z N‡U Zvi MVb e¨vL¨v Ki| 3 
N. Rx‡ei Rb¨ DÏxc‡Ki cÖwµqvwUi Myi“Z¡ g–j¨vqb Ki| 4 

[Aa¨vq 4 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †hme cÐvw÷‡W †Kv‡bv iÄK c`v_© _v‡K bv, Zv‡`i‡K 
wjD‡KvcÐv÷ e‡j| 

g‡Wj †U÷- 03 
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i gvbe‡`‡n wZb ai‡bi i³KwYKvi g‡a¨ †jvwnZ i³KwYKv 
me‡P‡q †ewk| Giv k¦vmKv‡h© Aw·‡Rb cwien‡b Myi“Z¡c–Y© f‚wgKv 
cvjb K‡i| jvj Aw¯’g¾vq †jvwnZ i³KwYKv ˆZwi nq| †jvwnZ 
i³KwYKvi wn‡gv‡MÐvweb Aw·wn‡gv‡MÐvweb wn‡m‡e Aw·‡Rb Ges 
Kve©b WvBA·vBW cwienb K‡i| 

j DÏxc‡Ki cÖwµqvwU mevZ k¦mb hvi †gvU PviwU avc Av‡Q| Gi 
g‡a¨ †kl wZbwU avc gvB‡UvKwÛqv‡Z msMwVZ nq| Gi MVb 
e¨vL¨v Kiv n‡jvÑ 
i. gvB‡UvKwÛªqv wjwcW I †cÖvwUb wbwg©Z GKwU wØ-¯@iwewkó 

AveiYx Øviv Ave„Z| G AveiYxi evB‡ii ¯@iwU †mvRv wKš‘ 
†fZ‡ii ¯@iwU †K‡› ª̀i w`‡K A‡bK fuvRwewkó nq| G 
fuvRMy‡jv‡K Ôwµw÷Õ e‡j| 

ii. `yB †gg‡eª‡bi gvSLv‡bi duvKv ¯’vb‡K ewnt¯’ K¶ ev 
Avš@t‡gg‡eªb duvK e‡j| Avi wfZ‡ii †gg‡eªb w`‡q Ave× 
AÂj‡K ejv nq Ôg¨vwUª·Õ| 

 
wSwj� 

wµw÷ 
Aw·‡mvg 
g¨vwUª· 

 
wSwjÐ 

 
wPÎ : gvB‡UvKwÛªqvi j¤̂‡”Q` 

iii. wµw÷‡Z ¯’v‡b ¯’v‡b Electrontransport system enbKvix 
ATP synthases ev Aw·‡mvg bvgK †MvjvKvi e¯‘ _v‡K|  

iv. Gi wbR¯̂ e„ËvKvi DNA I ivB‡ev‡Rvg _v‡K| wKQz †¶‡Î 
RNAI eZ©gvb| 

v. ivmvqwbKfv‡e gvB‡UvKwÛªqv‡Z 75% †cÖvwUb, 25% wjwcW, 
0.5% RNA Ges mvgvb¨ cwigv‡Y DNA _v‡K| 

k DÏxc‡K DwjÐwLZ cÖwµqv Øviv k¦mb cÖwµqv‡K †evSv‡bv n‡q‡Q| 
RxeRM‡Z k¦mb GKwU Myi“Z¡c–Y© cÖwµqv| wb‡P Zv we‡kÐlY Kiv n‡jvÑ 
k¦mb cÖwµqvq Drcbœ kw³ w`‡q Rx‡ei me ai‡bi wµqv-wewµqv I 
KvRKg© cwiPvwjZ nq| k¦m‡b wbM©Z CO2 Rx‡ei cÖavb Lv`¨ kK©iv 
Drc‡bœi Rb¨ mv‡jvKms‡kÐl‡Y e¨eüZ nq| G cÖwµqv Dw™¢‡`i 
LwbR jeY cwi‡kvl‡Y mvnvh¨ K‡i, hv c‡iv¶fv‡e Dw™¢‡`i e„w× 
I Ab¨vb¨ ˆRweK cÖwµqv Pvjy iv‡L| †Kvl wefvR‡bi cÖ‡qvRbxq 
kw³ I wKQz Avbylw½K c`v_© k¦mb cÖwµqv n‡Z Av‡m| ZvB G 
cÖwµqv Rx‡ei ˆ`wnK e„w×I wbqš¿Y K‡i| G cÖwµqv wewfbœ 
Dc¶vi I ˆRe GwmW m„wó‡Z mnvqZvi gva¨‡g Rx‡ei Ab¨vb¨ 
ˆRweK Kv‡RI mnvqZv K‡i| wKQz wKQz e¨vK‡Uwiqv Aw·‡R‡bi 
Dcw¯’wZ‡Z euvP‡Z cv‡i bv| G‡`i kw³ Drcv`‡bi GKgvÎ Dcvq 
n‡jv AevZ k¦mb| G cÖwµqvq B_vBj A¨vj‡Kvnj ˆZwi nq hv 
wewfbœ wk‡í e¨eüZ nq| j¨vKwUK GwmW dv‡g©‡›Ukb cÖwµqvi 
gva¨‡g `wa, cwbi Drcvw`Z nq| i“wU ˆZwi‡Z G cÖwµqv e¨eüZ 
nq| B‡÷i AevZ k¦m‡bi d‡j A¨vj‡Kvnj I CO2 M¨vm ˆZwi 
nq| ZvQvov k¦m‡b wbM©Z CO2 wbf©i Dw™¢‡`i mv‡jvKms‡kÐlY 

cÖwµqvq O2 wbM©Z nq hv mgMÖ cÖvYxKz‡ji †eu‡P _vKvi GKgvÎ 
wbqvgK| Aciw`‡K Dw™¢` CO2 MÖnY K‡i d‡j cwi‡e‡ki 
fvimvg¨ i¶v nq| 
cwi‡k‡l ejv hvq †h, RxeRM‡Z Dw™¢` I cÖvYx A_©vr mKj Rx‡ei 
Rb¨ k¦mb cÖwµqvi Myi“Z¡ Acwimxg| 

 cÖkœ  03  kvgx‡gi D”PZv 172 †m.wg. Ges IRb 52 †KwR| eo 
fvB kix‡di iv‡Zi Lvev‡ii cwigvY 350 MÖvg hv‡Z 60% kK©iv, 
20% Avwgl, 5% Pwe© Ges evwK As‡k iv‡dR _v‡K| 

K. cwicvK Kx? 1 
L. gvby‡li i‡³i MÖ“c Rvbv cÖ‡qvRb †Kb? e¨vL¨v Ki| 2 
M. kixd Zvi iv‡Zi Lvevi †_‡K KZ wK‡jvK¨vjwi kw³ 

cvq wbY©q Ki| 3 
N. weGgAvB D‡jÐLc–e©K kvgx‡gi ¯̂v¯’¨MZ w`K 

we‡ePbvq †Zvgvi civgk© `vI| 4 
[Aa¨vq 5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †h ˆRe ivmvqwbK cÖwµqvq †cŠwóKbvwji †fZ‡i RwUj Lv`¨ 
wbw ©̀ó GbRvB‡gi wµqvq we‡kÐwlZ n‡q †kvlY‡hvM¨ Lv`¨mv‡i 
cwiYZ nq †mB cÖwµqvB n‡jv cwicvK| 

i AvNvZ, ỳN©Ubv, kj¨ wPwKrmv, cÖvK…wZK `y‡h©vM ev Ab¨ †Kv‡bv 
Kvi‡Y AZ¨waK i³¶iY n‡j †ivMxi †`‡n i³k–b¨Zv †`Lv w`‡Z 
cv‡i| Ri“wi wfwË‡Z GB i³k–b¨Zv –̀i Kivi Rb¨ †ivMxi †`‡n 
Ab¨ e¨w³i i³ w`‡Z nq| G‡¶‡Î †ivMx Ges `vZvi i‡³i MÖ“c I 
cÖK…wZ bv Rvbv _vK‡j i³KwYKv RgvU euvav, wewkÐó nIqv, 
RwÛ‡mi cÖv ỳf©ve I cÖmª‡ei mv‡_ wn‡gv‡MÐvweb wbM©Z nIqv BZ¨vw` 
bvbv RwUjZvq †ivMxi Rxeb wecbœ n‡Z cv‡i| ZvB i‡³i MÖ“c 
Rvbv cÖ‡qvRb| 

j DÏxc‡K kix‡di Lv`¨ K¨vjwi wb‡P eY©bv Kiv n‡jvÑ 

kix‡di iv‡Zi Lvev‡ii †gvU cwigvY 350 MÖvg hvi g‡a¨, 

kK©iv Av‡Q, 60% = 
350  60

100  = 210 MÖvg 

Avwgl Av‡Q, 20% = 
350  20

100  = 70 MÖvg 

Pwe© Av‡Q, 5% = 
350  5

100  = 17.5 MÖvg 

Avgiv Rvwb, 1 MÖvg kK©ivq _v‡K 4 wK‡jvK¨vjwi 

 210 ,,  ,,      ,,   ,, 4  210 ,, 

 = 840 wK‡jvK¨vjwi 

Avevi, 1 MÖvg Avwg‡l _v‡K 4 wK‡jvK¨vjwi 

  70 ,,   ,,     ,,    ,,   4  70 wK‡jvK¨vjwi 
 = 280 wK‡jvK¨vjwi 
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Avevi, 1 MÖvg Pwe©‡Z _v‡K 9 wK‡jvK¨vjwi 

  17.5 ,,   ,,     ,,    ,,   9  17.5 wK‡jvK¨vjwi 
 = 157.5 wK‡jvK¨vjwi 
iv‡d‡R †Kv‡bv K¨vjwi _v‡K bv| 
AZGe 350 MÖvg Lvev‡i †gvU Av‡Q 

 = 840 + 280 + 157.5 wK‡jvK¨vjwi 

 = 1277.5 wK‡jvK¨vjwi 

AZGe kixd Zvi iv‡Zi Lvevi †_‡K 1277.5 wK‡jvK¨vjwi  
kw³ cvq| 

k †`Iqv Av‡Q, kvgx‡gi D”PZv 172 †mwg = 1.72 wg. Ges 
kvgx‡gi IRb 52 †KwR| 

Avgiv Rvwb, BMI = 
†`‡ni IRb (†KwR)

[†`‡ni D”PZv (wgUvi)2]  

 = 
52

(1.72)2  

 = 17.58 

kvgx‡gi BMI n‡jv 17.58 hv mȳ ^v‡¯’¨i Av`k© gvb 18.5  24.9 
Gi †_‡K Kg| 

kvgx‡gi ¯̂v¯’¨MZ w`K we‡ePbvq Avgvi h_vh_ civgk© wb‡P Zz‡j 
aiv n‡jvÑ 

GB Ae¯’vq kvgx‡gi mȳ ^v¯’¨ wdwi‡q Avbvi Rb¨ IRb evov‡Z 
n‡e| Avi IRb evov‡bvi Rb¨ kvgxg‡K cwiwgZ Lv`¨ MÖnY Ki‡Z 
n‡e| G †¶‡Î kvgxg Zvi cÖ‡qvRbxq ˆ`wbK K¨vjwi Pvwn`vi †_‡K 
†ewk cwigvY K¨vjwi MÖnY Ki‡j Zvi IRb †e‡o hv‡e| mwVK 
gvÎvq IRb †e‡o †M‡j †m cÖ‡qvRb Abymv‡i K¨vjwi MÖnY Ki‡e 
Ges mȳ ^v‡¯’¨i Rb¨ mwVKfv‡e e¨vqvg Ges mylg Lv`¨ MÖnY Ki‡e| 

 cÖkœ  04  Avgv‡`i †`‡n GKwU wÎ‡KvYvK…wZi duvcv cvw¤•s A½ 
Av‡Q hvi gva¨‡g mviv †`‡n i³ cwievwnZ nq| 

K. mwµq †kvlY Kx? 1 
L. cÖ‡¯̂`b‡K †Kb AwZ cÖ‡qvRbxq Ag½j ejv nq? 2 
M. Dc‡i DwjÐwLZ cvw¤•s A½wUi MVb wPÎmn eY©bv Ki| 3 
N. DÏxc‡K DwjÐwLZ A½ Øviv NwUZ msenb cÖwµqv 

we‡kÐlY Ki| 4 
[Aa¨vq 6 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h †h †kvlY cÖwµqvq LwbR jeY cwien‡bi Rb¨ †Kv‡l Drcbœ 
wecvKxq kw³i cÖ‡qvRb nq ZvB mwµq †kvlY| 

i cÖ‡¯̂`b cÖwµqvwU Dw™¢‡`i eû ai‡bi DcKvi Ki‡jI wKQy 
AcKvix f–wgKvI cvjb K‡i| cvwb †kvl‡Yi †P‡q cÖ‡¯̂`‡b cvwb 
nviv‡bvi nvi AwaK n‡j Dw™¢‡` cvwb I Lwb‡Ri NvUwZ †`Lv w`‡e 
Ges Gi d‡j Dw™¢`wUi g„Zz¨I n‡Z cv‡i| GRb¨ G‡K GKwU AwZ 
cÖ‡qvRbxq Ag½j e‡j| 

j DÏxc‡K gvbe‡`‡ni wÎ‡KvbvK…wZi, duvcv, cvw¤•s A½ ej‡Z 
ürwcÊ‡K wb‡ ©̀k Kiv n‡q‡Q| wb‡P ürwc‡Êi MVb wPÎmn eY©bv 
Kiv n‡jvÑ 

 
wPÎ : gvbe †`‡ni ürwc‡Êi cȪ ’‡”Q` 

ürwcÊ e¶ MnŸ‡ii evg w`‡K `yB dzmdz‡mi gvSLv‡b Aew¯’Z 
GKwU wÎ‡KvYvKvi duvcv A½| GwU ür‡cwk bvgK GK we‡kl 
ai‡bi A‰bw”QK †cwk Øviv MwVZ| ürwcÊ †cwiKvwW©qvg bvgK 
cvZjv c ©̀v Øviv Ave„Z _v‡K| ürwc‡Êi cÖvPx‡i _v‡K wZbwU ¯@i| 
ürwc‡Êi Dfq Awj›` I wbj‡qi gv‡S †h wQ ª̀ c_ Av‡Q Zv †Lvjv 
ev eÜ Kivi Rb¨ fvjf ev KcvwUKv _v‡K|  Wvb Awj›` I Wvb 
wbj‡qi ga¨eZ©x wQ`ªc‡_ wZb cvjÐvwewkó UªvBKvmwcW fvjf Øviv 
myiw¶Z| Abyiƒcfv‡e evg Awj›` I evg wbjq ỳB cvjÐv wewkó evB 
KvmwcW fvjf Øviv myiw¶Z _v‡K| gnvagwb I dzmdzmxq agwbi 
gy‡L Aa©P›`ªvKvi KcvwUKv _v‡K| G‡`i Ae¯’v‡bi d‡j cv¤• 
Kiv i³ GKB w`‡K P‡j Ges GK †duvUv i³I D‡ëv w`‡K wd‡i 
Avm‡Z cv‡i bv| 

k DÏxc‡K ewY©Z gvbe‡`‡ni wÎ‡KvYvKvi, duvcv, cvw¤•s A½wU 
n‡jv ürwcÊ| wb‡P ürwcÊ Øviv NwUZ i³msenb cÖwµqv we‡kÐlY 
Kiv n‡jvÑ 
ürwc‡Êi Awj›`Øq cÖmvwiZ n‡j †`‡ni wewfbœ Ask †_‡K i³ 
ürwc‡Ê cÖ‡ek K‡i| †hgbÑ EaŸ© gnvwkivi gva¨‡g Kve©b 
WvBA·vBWhy³ i³ Wvb Awj‡›` cÖ‡ek K‡i| wVK GKB mg‡q 
dzmdzmxq ev cvj‡gvbvwi wkivi gva¨‡g Aw·‡Rbhy³ i³ evg 
Awj‡›` cÖ‡ek K‡i| 
Awj›`Ø‡qi ms‡KvP‡bi d‡j wbjqØ‡qi †cwk cÖmvwiZ nq| d‡j 
Wvb Awj›`-wbj‡qi wQ ª̀c‡_ UªvBKvmwcW fvjf Ly‡j hvq Ges Wvb 
Awj›` †_‡K Kve©b WvBA·vBWhy³ i³ Wvb wbj‡q cÖ‡ek K‡i| 
wVK GKB mgq evg Awj›` I evg wbj‡qi evBKvmwcW fvjf Ly‡j 
hvq Ges evg Awj›` †_‡K Aw·‡Rb hy³ i³ evg wbj‡q cÖ‡ek 
K‡i| Gi ciciB wQ ª̀My‡jv KcvwUKv Øviv eÜ n‡q hvq| d‡j 
wbjq †_‡K i³ cybivq Awj‡›` cÖ‡ek Ki‡Z cv‡i bv| 
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hLb wbjqØq msKzwPZ nq ZLb Wvb wbjq †_‡K Kve©b 
WvBA·vBWhy³ i³ dzmdzmxq agwbi gva¨‡g dzmd‡m cÖ‡ek K‡i| 
wVK GKB mg‡q evg wbjq †_‡K Aw·‡Rbhy³ i³ gnvagwbi 
gva¨‡g mviv †`‡n i³ cwievwnZ nq Ges Dfq agwbi Aa©P›`ªvK…wZ 
KcvwUKvMy‡jv eÜ n‡q hvq| d‡j i³ cybivq wbj‡q wd‡i Avm‡Z 
cv‡i bv| Gfv‡e ürwc‡Ê ch©vqµwgK ms‡KvPb I cÖmvi‡Yi d‡j 
i³ msenb cÖwµqv Ae¨vnZ _v‡K| 

 cÖkœ  05   

 

 

K. †iPb Kx? 1 
L. e„°‡K gvbe‡`‡ni QuvKwb ejv nq †Kb? 2 
M. DÏxc‡Ki A½wUi MVb e¨vL¨v Ki| 3 
N. DÏxc‡Ki A½wU weKj n‡j KiYxq Kx? we‡kÐlY Ki| 4 

[Aa¨vq 8 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h gvbe‡`‡ni †h ˆRweK cÖwµqvi gva¨‡g †`‡n wecvK cÖwµqvq 
Drcbœ eR©̈  c`v_©My‡jv wb®‹vwkZ nq ZvB n‡jv †iPb| 

i e„° n‡jv †`‡ni cÖavb †iPb A½| G A‡½i gva¨‡g g–‡Îi 
Øviv BDwiqv, BDwiK GwmW, A¨v‡gvwbqv, wµ‡qwUwbb cÖf‚wZ 
bvB‡Uªv‡Rb NwUZ eR©̈  c`v_© wb®‹vwkZ nq Ges i³ cwi‡kvwaZ 
nq| GRb¨B e„°‡K gvbe‡`‡ni QuvKwb ejv nq| 

j DÏxc‡Ki A½wU n‡jv e„°| wb‡Pi e„‡°i MVb e v̈L¨v Kiv n‡jvÑ 
cÖwZwU e„‡°i AvK…wZ wkgwewPi g‡Zv Ges is jvj‡P nq| e„‡°i 
evB‡ii w`K DËj I †fZ‡ii w`K AeZj nq| AeZj As‡ki 
fuvR‡K nvBjvm ev nvBjvg e‡j| nvBjv‡m Aew¯’Z MnŸi‡K 
†cjwfm e‡j| †cjwfm †_‡K `yBwU BD‡iUvi †ei n‡q                  
g–Îvk‡q cÖ‡ek K‡i| nvBjv‡mi †fZi †_‡K BD‡iUvi I †ibvj 
wkiv †ei nq Ges †ibvj agwb e„‡° cÖ‡ek K‡i| BD‡iUv‡ii 
dv‡bj AvK…wZi cÖk¯@ Ask‡K †cjwfm e‡j| e„° m¤•–Y©iƒ‡c 
GKai‡bi Zš‘gq AveiY w`‡q †ewóZ _v‡K, G‡K †ibvj 
K¨vcmyj e‡j| K¨vcmyj msjMœ Ask‡K K‡U©· Ges †fZ‡ii 
Ask‡K †gWzjv e‡j| Dfq AÂjB †hvRK Kjv Ges i³evnx bvwj 
w`‡q MwVZ| †gWzjvq mvaviYZ 8-12wU †ibvj wcivwgW _v‡K| 
G‡`i AMÖfvM cÖmvwiZ n‡q wcoKv MVb K‡i| Gme wcoKv 
mivmwi †cjwf‡m Dš§y³ nq| cÖwZwU e„‡° we‡kl GK ai‡bi 
bvwjKv _v‡K hv‡K BDwiwb‡divm bvwjKv e‡j| cÖwZwU 
BDwiwb‡divm bwjKv ỳBwU cÖavb As‡k wef³, h_vÑ †bd«b I 
msMÖvnx bvwjKv| †bd«b g–Î ˆZwi K‡i Avi msMÖvnx bvwjKv †ibvj 
†cjwf‡m g–Î enb K‡i| 

k DÏxc‡Ki DwjÐwLZ A½wU n‡jv e„°| e„° weKj n‡j e„‡°i 
Ae¯’v Abyhvqx KiYxq e¨e¯’v wn‡m‡e wb‡Pi ỳwU c×wZi g‡a¨ 
†h‡Kv‡bv GKwU MÖnY Ki‡Z n‡e|  
cÖ_g e¨e¯’vwU n‡jv WvqvjvBwmm| e„° m¤•–Y© A‡K‡Rv nIqvi ci 
ˆeÁvwbK Dcv‡q i³ cwi‡kvwaZ Kivi cÖwµqv n‡jv WvqvjvBwmm| 

WvqvjvBwmm †gwk‡bi mvnv‡h¨ i³ cwi‡kvwaZ Kiv nq| d‡j 
bvB‡Uªv‡RbNwUZ ¶wZKi eR©̈  c`v_© †`‡ni evB‡i wb®‹vwkZ nq| 
wØZxq e¨e¯’vwU n‡jv e„° cÖwZ¯’vcb| †Kv‡bv e¨w³i e„° A‡K‡Rv 
n‡q co‡j ZLb †Kv‡bv mȳ ’ e¨w³i e„° Zvi †`‡n cÖwZ¯’vc‡bi 
cÖwµqv‡K e„° cÖwZ¯’vcb e‡j| GwU ỳfv‡e m¤•bœ Kiv hvq| 
†hgbÑ †Kv‡bv wbKU AvÍx‡qi e„° †ivMxi †`‡n cÖwZ¯’vcb Kiv| 
Ab¨wU, g„Z e¨w³i e„° wb‡q †ivMxi †`‡n cÖwZ¯’vcb Kiv| g„Z 
e¨w³ ej‡Z Ò†eªb †WWÓ †evSv‡bv n‡q‡Q, Z‡e ỳÕ†¶‡ÎB †`L‡Z 
n‡e wUmÿ  g¨vP K‡i wKbv| 

 cÖkœ  06   

 
K. AwfmªeY Kv‡K e‡j? 1 
L. †`‡ni cvwbmvg¨ wbqš¿‡Y g–Î ˆZwiKvix A‡½i f–

wgKv e¨vL¨v Ki| 2 
M. DÏxc‡Ki Aw¯’mwÜi wPwýZ wPÎ AuvK| 3 
N. gvbe‡`‡ni mÂvj‡b P I Q Gi mgwš̂Z Kvh©µg 

Acwinvh©Ñ we‡kÐlY Ki| 4 
[Aa¨vq 9 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h `ªve‡Ki ˆelg¨‡f`¨ c ©̀v †f` K‡i wbgœ Nb‡Z¡i w`K †_‡K D”P 
Nb‡Z¡i w`‡K cÖevwnZ nIqv‡K AwfmªeY e‡j| 

i e„° g–Î ˆZwi K‡i †`‡n cvwbi cwigvY wbqš¿Y K‡i| 
gvbe‡`‡ni hveZxq kvixie„wËK KvR m¤•v`‡bi Rb¨ †`‡n 
cwiwgZ cvwb _vKv Acwinvh©| Avevi †`‡n cvwbi cwigvY †e‡o 
†M‡j bvbviKg kvixwiK RwUjZv †`Lv †`q| g–jZ g–‡Îi gva¨‡gB 
me‡P‡q †ewk cvwb †`n †_‡K †ewi‡q hvq| e„° Gi Kvh©Kix GKK 
†bd«‡bi gva¨‡g cybt‡kvlY cÖwµqvq †`‡n cvwbi mgZv eRvq iv‡L|  

j DÏxc‡K DwjÐwLZ wPÎwU n‡jv mvB‡bvwfqvj Aw¯’mwÜ| wb‡P 
Gi wPwýZ wPÎ A¼b Kiv n‡jvÑ 
GKwU Aw¯’mwÜ‡Z ỳwU gvÎ Aw¯’i ewnf©v‡M G‡m wgwjZ n‡q 
GKwU mij mvB‡bvwfqvj Aw¯’mwÜ MVb K‡i| Avi hLb `yB‡qi 
AwaK Aw¯’ wgwjZ nq, ZLb G‡K RwUj mvB‡bvwfqvj Aw¯’mwÜ e‡j| 

wSwjÐ 
wSwjÐ 

 
mvB‡bvwfqvj Aw¯’mwÜi AskMy‡jv n‡jv : Zi“Yvw¯’‡Z Ave„Z 
Aw¯’cÖvš@, mvB‡bvwfqvj im Ges Aw¯’mwÜ‡K „̀pfv‡e AvU‡K 
ivLvi Rb¨ Aw¯’eÜbx ev wjMv‡g›U †ewóZ GKwU gReyZ AveiYx 
ev K¨vcmyj| Aw¯’mwÜ‡Z mvB‡bvwfqvj im Ges Zi“Yvw¯’ 
_vKv‡Z Aw¯’‡Z Aw¯’‡Z Nl©Y Ges Z¾wbZ ¶q n«vm cvq I 
Aw¯’mwÜ bovPov Kiv‡Z Kg kw³ e¨q nq|  
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k DÏxc‡K P n‡jv †cwk Ges Q n‡jv Aw̄ ’| gvbe‡`‡n mÂvj‡b 
†cwk I Aw¯’i mgwš̂Z Kvh©µg Acwinvh©| wb‡P welqwU we‡kÐlY Kiv n‡jvÑ 
gvby‡li Pj‡b Aw¯’ I †cwki f‚wgKv Lye Myi“Z¡c–Y©| Aw¯’ †`‡ni 
KvVv‡gv K¼vj MVb K‡i| Avi †cwkZš¿ G KvVv‡gvi Dci 
Av”Qv`b ˆZwi K‡i| Hw”QK †cwk †UbWb bvgK „̀p I 
w¯’wZ¯’vcK GK ai‡bi †cwk w`‡q Aw¯’‡K AvU‡K iv‡L| 
øvqweK D‡ËRbv †cwki g‡a¨ DÏxcbv RvMv‡bvi d‡j †cwk 
msKzwPZ nq Avevi DÏxcbv mwi‡q w`‡j †cwk cybivq wkw_j ev 
cÖmvwiZ nq| G ms‡KvPb Ges cÖmvi‡Yi mnvqZvq msjMœ Aw¯’i 
bovPov m¤¢e nq| Gfv‡e †cwk †Kv‡bv A½‡K cÖmvwiZ K‡i, 
†`‡ni †Kv‡bv A½‡K fuvR K‡i, cÖ‡qvR‡b †`‡ni A¶ †_‡K †`‡ni 
†Kv‡bv A½‡K –̀‡i mwi‡q †`q, †Kv‡bv A½‡K †`‡ni A‡¶i w`‡K 
†U‡b Av‡b, †Kv‡bv A½‡K Dc‡ii w`‡K DVvq| †Kv‡bv A½‡K 
wb‡P bvgvq ev †Kv‡bv A½‡K cÖavb A‡¶i Pvicv‡k, Wv‡b ev‡q 
†Nviv‡bv Kv‡R Aw¯’ I †cwk mgwš̂Zfv‡e KvR K‡i| gvbe‡`‡ni 
KbyB euvKv Ki‡Z n‡j B”Qvaxb øvqyi Zvobvq evB‡mcm †cwk 
msKzwPZ nq Ges UªvB‡mcm †cwk wkw_j n‡q cÖmvwiZ nq| d‡j 
†iwWqvm I Avjbv‡K †U‡b euvKv K‡i| KbyB †mvRv Ki‡Z n‡j wVK 
Zvi wecixZ Kvh©µgwU N‡U| A_©vr B”Qvaxb øvqyi Zvobvq 
UªvB‡mcm †cwk msKzwPZ nq Ges †iwWqvm I Avjbv‡K †U‡b †mvRv 
K‡i| G mgq evB‡mcm †cwk wkw_j n‡q cÖmvwiZ nq| A_©vr 
evB‡mcm I UªvB‡mcm †cwki ms‡KvPb I kÐ_ nIqvi gva¨‡g 
Avgiv KbyB euvKv‡bv ev †mvRv Ki‡Z cvwi| Gfv‡eB Aw¯’ I 
†cwki mgwš̂Z Kvh©µg gvby‡li Pj‡b Myi“Z¡c–Y© f‚wgKv cvjb K‡i| 

 cÖkœ  07   
 

 cysRbb †Kvl ¯¿xRbb †Kvl 

RvB‡MvU 
A 

åƒY 
B 

Agiv 
C 

Rivqy 
 

K. GKwj½ dzj Kx? 1 
L. cicivMvq‡b bZzb f¨vivBwU m„wó nIqvi m¤¢vebv 

_v‡K †Kb? 2 
M. wP‡Î ewY©Z B-Gi weKvk Kxfv‡e N‡U? e¨vL¨v Ki| 3 
N. wP‡Î B-Gi e„w×‡Z C-Gi f‚wgKv we‡kÐlY Ki| 4 

[Aa¨vq 10 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †h dz‡j cys¯@eK ev ¯¿x¯@e‡Ki †h‡Kv‡bv GKwU Abycw¯’Z 
_v‡K Zv‡K GKwj½ dzj e‡j| 
i cicivMvq‡bi gva¨‡g Dw™¢‡`i f¨vivBwU m„wó nq KviY ỳwU 
wfbœ Dw™¢‡`i dz‡ji g‡a¨ civMvqb N‡U| d‡j gvZ…Dw™¢‡`i g‡Zv 
ˆewkó¨ _v‡K bv| 
cicivMvq‡bi gva¨‡g bZzb Pwi‡Îi m„wó nq, ex‡Ri 
A¼z‡iv`M‡gi nvi †e‡o hvq Ges exR AwaK Rxebxkw³ m¤•bœ 
nq| †mB mv‡_ bZzb cÖRvwZi m„wó nq| `ywU wfbœ MyYm¤•bœ 
Dw™¢‡`i g‡a¨ civMvqb N‡U| Gfv‡e †h exR Drcbœ nq Zv bZzb 
MyYm¤•bœ nq| d‡j f¨vivBwU Av‡m| 

j wbwl³ wW¤̂vYy ax‡i ax‡i wW¤̂bvwj †e‡q Rivqyi w`‡K AMÖmi 
nq| G mgq wbwl³ wW¤̂vYyi †Kvl wefvRb ev wK¬‡fR Pj‡Z _v‡K| 
†Kvl wefvR‡bi †kl ch©v‡qi MVbš§yL åƒY wW¤̂bvwj †_‡K Rivqy‡Z 
†cuŠQvq| G ch©v‡q åƒY‡K eÐv‡÷vwm÷ (Blastocyst) ejv nq| 
Rivqy‡Z Gi c‡i †h NUbvewji AeZviYv nq Zv åƒY MV‡bi Rb¨ 
AZ¨š@ Myi“Z¡c–Y©| eÐv‡÷vwm÷ cieZ©x ch©vqMy‡jv m¤•bœ nIqvi Rb¨ 
åƒY‡K Rivqyi cÖvPxi msjMœ n‡Z nq| Rivqyi cÖvPx‡i åƒ‡Yi G 
mshyw³‡K åƒY ms¯’vcb (Implantation) ev Mf©vaviY e‡j| 

 
wPÎ : gvZ…M‡f© Agiv I å–Y 

Rivqyi Aš@tMvÎ msjMœ Ae¯’vq åƒYwU e„w× cvq I µ‡g gvbe 
wkï‡Z cwiYZ nq| Rivqyi Aš@tMv‡Î åƒ‡Yi ms¯’vcb nIqvi ci 
†_‡K wkï f‚wgô nIqv ch©š@ mgq‡K Mf©ve¯’v e‡j| G mgq 
gvwmK ev iRPµ eÜ n‡q hvq| mvaviYZ 38-40 mßvn ch©š@ 
Mf©ve¯’v we`¨gvb _v‡K| 

k wP‡Î B n‡jv åƒY I C n‡jv Agiv| åƒ‡Yi weKv‡k Agivi 
Myi“Z¡ Acwimxg| 
ˆ`wnK m¤•‡K©i gva¨‡g cyi“‡li ïµvYy ¯¿x cÖRbb A‡½ cÖ‡ek 
K‡i| cwiYZ ïµvYy I wW¤̂vYyi wgj‡b RvB‡MvU Drcbœ nq| wbwl³ 
wW¤̂vYy ax‡i ax‡i wW¤̂bvwj †_‡K Rivqyi w`‡K AMÖmi nq| 
RvB‡Mv‡Ui †Kvl wefvRb‡K wK¬‡fR e‡j Ges åƒY MVb ïi“ nq| 
Gici ax‡i ax‡i Rivqy cÖvPx‡i åƒY mshy³ I weKwkZ nq| GwU 
Rivqyi mv‡_ †h bvwji gva¨‡g mshy³ _v‡K Zv‡K Agiv e‡j| 
Rivqy‡Z †cuŠQv‡bvi 45 w`‡bi g‡a¨ ms¯’vcb m¤•bœ nq| Gfv‡e 
åƒY I gvZ…Rivqyi Aš@t¯@‡ii g‡a¨ GKwU Awe‡”Q`¨ A¯’vqx A½ 
ˆZwi nq| Agivi mvnv‡h¨ åƒY Rivqy Mv‡Î ms¯’vwcZ nq| Lv`¨ 
Agivi gva¨‡g cwienb nq| Agiv A‡bKUv dzmdz‡mi g‡Zv KvR 
K‡i| gv‡qi i³ †_‡K O2 I åƒY n‡Z CO2 Gi wewbgq N‡U| 
GQvov Gi mvnv‡h¨ åƒ‡Y Drcbœ eR©̈ I AcmvwiZ nq| 
ZvB ejv hvq, åƒ‡Yi e„w×‡Z Agivi Myi“Z¡ Acwimxg| 

 cÖkœ  08  wRbMZ iƒcvš@‡ii gva¨‡g wewfbœ dm‡ji RvZ 
D™¢vebmn dm‡ji cywógvb Dbœqb Kiv n‡q‡Q| cvkvcvwk grm¨, 
wPwKrmv Ges cwi‡ek Dbœq‡bI GB cÖhyw³ e¨envi Kiv n‡”Q| 

K. Biotechrology Kv‡K e‡j? 1 
L. CO2 †K wMÖb nvDm M¨vm ejv nq †Kb? 2 
M. DÏxc‡Ki wRbMZ iƒcvš@‡ii †KŠkj e¨vL¨v Ki| 3 
N. DÏxc‡Ki †klvsk gvbeKj¨v‡Y wKiƒc f‚wgKv cvjb 

Ki‡Q? we‡kÐlY Ki| 4 
[Aa¨vq 14 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 
h wUmÿ  KvjPv‡ii D‡Ï‡k¨ Dw™¢‡`i †h Ask c„_K K‡i wb‡q 
e¨envi Kiv nq ZvB G·cÐ¨v›U| 
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i wMÖb nvDm cÖwZwµqv m„wói Rb¨ `vqx †h †Kv‡bv M¨vm‡K wMÖb 
nvDm M¨vm e‡j| †hgbÑ Kve©b WvB-A·vBW, †K¬v‡ivd¬z‡iv Kve©bmg–n, 
wg‡_b, mvjdvi WvBA·vBW, bvB‡Uªv‡Rb A·vBWmg–n QvovI 
AviI 34 ai‡bi MÖvm| Gme M¨vm Drcbœ nq Rxevk¥ R¡vjvwb `nb, 
ebf‚wg `nb I e¨vK‡Uwiqv cÖf…wZ Drm †_‡K| Avi G‡¶‡Î wMÖb 
nvDm cÖwZwµqvq GKK cÖavb M¨vm wn‡m‡e CO2-†K wPwýZ Kiv nq 
weavq CO2 †K wMÖb nvDm M¨vm ejv nq| 

j DÏxc‡K wRbMZ iƒcvš@‡ii †KŠkj ej‡Z †R‡bwUK 
BwÄwbqvwis ev wiKw¤̂‡b›U DNA cÖhyw³‡K †evSv‡bv n‡q‡Q wb‡P 
wiKw¤̂‡›U DNA cÖhyw³ e¨vL¨v Kiv n‡jvÑ 
i. cÖ_‡g `vZv Rxe †_‡K Kvw¸¶Z wRbmn wWGbG AYy‡K c„_K 

Kiv nq| Gici GB wR‡bi evnK ev K¨vwiqvi wn‡m‡e e¨envi 
Kivi Rb¨ e¨vK‡Uwiqvi cÐvRwgW wWGbG c„_K Kiv nq| cÐvRwgW 
n‡”Q e¨vK‡Uwiqv †Kv‡li †µv‡gv‡Rv‡gi evB‡i Av‡iKwU ¯̂Zš¿ 
wWGbG AYy, †hwU wefvwRZ n‡Z cv‡i ev ¯̂-wefvRb m¶g| 

 
`ywU Drm (E.coli I cÖvwY‡Kvl) 

†_‡K DNA-i c„_KxfvlY 

Kvw¸¶Z wRb enbKvix e¨vK‡Uixq †K¬vb 
 

c­vRwgW 
 

DNA jvB‡M‡Ri mnvqZvq 
DNA-i ms‡hvRb  
Ges wiKw¤̂‡b›U DNA- m„wó 
 

wiKw¤‡̂bU 
DNA c­vRwgW UªvÝdi‡gkb cÖwµqvq wiKw¤̂‡bU DNA  

c­vRwgW-Gi e¨vK‡Uwiqv‡g cÖ‡ek 

e¨vK‡Uwiqv‡gi †K¬vwbs 

†iwóªKkb GbRvB‡gi 
mvnv‡h¨ Dfq 

DNA †K KZ©b 

Muv_b cÖvš@ 
 

Kvw¸¶Z 
wRb 

 

DNA 
 

E.coli 
 

DNA 

 

5 

1 

2 

3 

4 

 
wPÎ : wiKw¤̂‡b›U DNA cÖhyw³ 

ii. G av‡c cÐvRwgW wWGbG Ges `vZv wWGbGÕ†K GK we‡kl 
ai‡bi GbRvBg ev Dr‡mPK w`‡q LwÊZ Kiv nq| `vZv 
wWGbGi Gme L‡Êi †Kv‡bv GKwU‡Z Kvw¸¶Z wRbwU _v‡K| 

iii. G av‡c jvB‡MR bvgK GKai‡bi GbRvBg w`‡q `vZv wWGbG‡K 
cÐvRwgW wWGbG-Gi KvUv cÖvš@ ỳ‡Uvi gvSLv‡b ¯’vcb Kiv 
nq| jvB‡MR GLv‡b AvVvi g‡Zv KvR K‡i| Gi d‡j wbw ©̀ó 
wRbmn wiKw¤̂‡b›U wWGbG cÐvRwgW ˆZwi nq| GB wiKw¤̂‡b›U 
cÐvRwgW GLb `vZv wWGbGÕi LwÊZ Ask enb Ki| 

iv. GLb GB wiKw¤^‡b›U cÐvRwgW‡K e¨vK‡Uwiqvi wfZ‡i cÖ‡ek Kiv‡bv 
nq| LwÊZ wWGbG MÖvnK †Kv‡l cÖ‡ek Kiv‡bvi c×wZ‡K 
UªvÝdi‡gkb e‡j| UªvÝdi‡gk‡bi d‡j bZzb wRb wb‡q †h 
e¨vK‡Uwiqv ev Rx‡ei D™¢e N‡U, Zv‡K UªvÝ‡RwbK Rxe e‡j| 

v. Gevi wbw ©̀ó wRb enbKvix wiKw¤̂‡b›U cÐvRwgW aviY Kiv 
e¨vK‡Uwiqv‡K kbv³ K‡i Avjv`v Kiv nq| Gici wbw ©̀ó wRb 
enbKvix e¨vK‡UwiqvMy‡jvi e¨vcK eske„w× NUv‡bv nq| GB 
e¨vK‡UwiqvMy‡jvi cÖ‡Z¨KwU‡Z GLb GKwU K‡i Kvw¸¶Z wRb 
i‡q‡Q| GB c×wZ wRb ˆZwi Kiv‡K ejv nq wRb †K¬vwbs| 
wRb‡K e¨envi Kivi Rb¨ cÐvRwgW‡K Avevi Avjv`v K‡i 
†bIqv nq| 

k DÏxc‡K Av‡jvwPZ cÖhyw³wU n‡jv †R‡bwUK BwÄwbqvwis ev 
wiKw¤̂‡b›U DNA cÖhyw³| hv grm¨, wPwKrmv Ges cwi‡ek Dbœq‡bi 
gva¨‡g gvbeKj¨v‡Y Myi“Z¡c–Y© f‚wgKv cvjb Ki‡Q| wb‡P we‡kÐlY 
Kiv n‡jvÑ 
wPwKrmv †¶‡Î : †R‡bwUK cwieZ©‡bi gva¨‡g B÷ bvgK QÎvK 
†_‡K †ncvUvBwUm we-fvBiv‡mi Ilya (B›Uvi‡dib) ˆZwi n‡”Q| 
gvbe‡`‡ni Bbmywjb ˆZwii wRb e¨envi K‡i †R‡bwUKfv‡e  
cwiewZ©Z E. coli e¨vK‡Uwiqv Ges B÷ †_‡K evwYwR¨Kfv‡e 
Bbmywjb ˆZwi n‡”Q, hv gvby‡li eûg–Î ev Wvqv‡ewUm †iv‡Mi 
wPwKrmvq e¨eüZ n‡”Q|  
†R‡bwUKfv‡e cwiewZ©Z E. coli e¨vK‡Uwiqv Ges B÷ †_‡K 
gvbee„w×i ni‡gvb Ges MÖ̈ vby‡jvmvBU g¨v‡µvdvR w÷gy‡jwUs 
d¨v±i K‡jvwb DÏxcK Dcv`vb BZ¨vw` ˆZwi Kiv n‡”Q| GMy‡jv 
h_vµ‡g A¯̂vfvweK Lv‡Uv nIqv †ivM, fvBivmRwbZ †ivM, K¨vÝvi, 
AIDS BZ¨vw`i wPwKrmvq e¨eüZ n‡”Q| 
cwi‡ek myi¶vq : †c‡Uªvwjqvg I KqjvLwb GjvKv –̀lYgy³KiY, 
wkí‡¶‡Î eR©̈ ‡kvab, cqtwb®‹vkb BZ¨vw` cwi‡ek e¨e¯’vcbv 
mnR Ges `ª“Z Kivi D‡Ï‡k GB cÖhyw³i e¨envi Kiv nq| wRb 
cÖ‡KŠk‡ji Dci M‡elYv K‡i bZzb GK Rv‡Zi Pseudomonas 

e¨vK‡Uwiqv Avwe®‹vi Kiv m¤¢e n‡q‡Q hv cwi‡e‡ki †Zj I 
nvB‡WªvKve©b‡K `ª“Z bó K‡i cwi‡ek‡K `–lYgy³ Ki‡Z m¶g|  
Dchy©³ Av‡jvPbv †_‡K Avgiv ej‡Z cvwi, wPwKrmv †¶‡Î I 
cwi‡ek i¶vq †R‡bwUK BwÄwbqvwis cÖhyw³wU Avkxe©v`¯̂iƒc| 
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eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01   

 

Y 

 
wPÎ : X 

K. wbDwK¬IUvBW Kv‡K e‡j? 1 
L. DNA cix¶vi Myi“Z¡ e¨vL¨v Ki| 2 
M. 'X' Gi MVb e¨vL¨v Ki| 3 
N. 'Y' Gi cÖavb Dcv`vbwU Kx Rx‡ei mKj cÖKvi ˆewkó¨ 

wbqš¿Y K‡i? †Zvgvi DË‡ii mc‡¶ hyw³ `vI| 4 
[Aa¨vq 2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h wbDwK¬IUvBW n‡jv wbDwK¬ImvBW I dm‡dU mgš̂‡q MwVZ GK 
ai‡bi ˆRe †hŠM hv DNA I RNA Gi g‡bvgvi wn‡m‡e KvR K‡i| 

i DNA cix¶vi Myi“Z¡ A‡bK, KviY DNA cix¶vi gva¨‡g 
†Kv‡bv e¨w³‡K AwØZxqfv‡e kbv³ Kiv hvq| Av½y‡ji Qvc, 
†iwUbv cix¶v, KÉ¯̂i †Pbv BZ¨vw` DNA cix¶vi Ask| Gi 
mvnv‡h¨ g„Z e¨w³ kbv³ Kiv hvq ev †Kv‡bv Acivax‡K kbv³ Kiv 
hvq| mevi wWGbG GK bq| ZvB DNA cix¶vi Myi“Z¡ Acwimxg| 

j DÏxc‡Ki wPÎ-X n‡jv wbDwK¬qvm| GKwU myMwVZ wbDwK¬qvm 
wb‡Pi AskMy‡jvi mgš̂‡q MwVZÑ 
wbDwK¬qvi wSwjÐ : †h wSwjÐ wbDwK¬qvm‡K wN‡i iv‡L Zv‡K wbDwK¬qvi 
wSwjÐ e‡j| GwU wØ¯@i wewkó Ges wjwcW I †cÖvwUb Gi mgš̂‡q 
MwVZ| G wSwjÐi gv‡S gv‡S wKQz wQ ª̀ _v‡K, Zv‡`i‡K wbDwK¬qvi 
iÜ« e‡j| 
wbDwK¬IcÐvRg : wbDwK¬IwSwjÐi Af¨š@‡i †Rwji g‡Zv †h e¯‘ 
_v‡K Zv‡K ejv nq wbDwK¬IcÐvRg| G‡Z wbDwK¬K GwmW, †cÖvwUb, 
Dr‡mPK I KwZcq LwbR jeY _v‡K| 
wbDwK¬Ijvm : wbDwK¬IcÐvR‡gi g‡a¨ AwaKZi D¾¡j †MvjvKvi 
e¯‘B n‡jv wbDwK¬Ijvm| wbDwK¬Ijvm RNA I †cÖvwUb Øviv MwVZ| 
cÖwZwU wbDwK¬qv‡m GKwU ev ỳBwU wbDwK¬Ijvm _vK‡Z cv‡i| 
†K¬vgvwUb RvwjKv : wbDwK¬qv‡mi Af¨š@i¯’ m–² myZvi b¨vq AskB 
n‡jv †µvgvwUb RvwjKv| †Kvl wefvR‡bi mgq Giv †gvUv I Lv‡Uv 
n‡q †µv‡gv‡Rv‡g cwiYZ nq| 

k Y n‡jv †µvgvwUb RvwjKv| Gi cÖavb Dcv`vb †µv‡gv‡Rvg| 
†µv‡gv‡RvgB Rx‡ei mKj ˆewkó¨ enb K‡i| Gi mc‡¶ hyw³ 
†`Iqv n‡jvÑ 
wbDwK¬qv‡mi m–ÎvK…wZ †µvgvwUb RvwjKvMy‡jv †Kvl wefvR‡bi mgq 
†gvUv I Lv‡Uv L‡Ê wef³ nq, hv‡K †µv‡gv‡Rvg e‡j| 
†µv‡gv‡Rv‡g AmsL¨ wRb _v‡K| wRb n‡jv Rx‡ei mKj ˆewkó¨ 

wbqš¿YKvix GKK| Rx‡ei mKj PvwiwÎK ˆewkó¨ wR‡bi g‡a¨ 
wbwnZ _v‡K| wRbMy‡jv Rx‡ei PvwiwÎK I eskMZ ˆewkó¨ †hgb 
†Pv‡Li is, bv‡Ki MVb, Pvgovi MVb BZ¨vw` wbqš¿Y K‡i| 
†µv‡gv‡Rv‡gi KvR n‡jv Rbb †Kv‡li gva¨‡g gvZvwcZv n‡Z 
wRbMy‡jv‡K enb K‡i mš@vb-mš@wZi A_©vr bZzb eska‡i enb 
K‡i wb‡q hvIqv| Gfv‡e Rx‡ei eskMZ ˆewkó¨ †µv‡gv‡Rv‡gi 
gva¨‡g bZzb eska‡i evwnZ nq| 
AZGe, †µvgvwUb RvwjKvi cÖavb Dcv`vb †µv‡gv‡Rvg Rx‡ei 
mKj cÖKvi ˆewkó¨ wbqš¿Y K‡i| 

 cÖkœ  02  D”P †kÖwYi Rx‡ei ˆ`wnK e„w× I cwiea©‡bi Rb¨ GK 
ai‡bi †Kvl wefvRb N‡U| D³ †Kvl wefvR‡bi GKwU av‡c 
†m‡›Uªvwgqvi ỳwU L‡Ê wef³ nq| djkÖ“wZ‡Z GKwU †µv‡gv‡Rvg 
†_‡K `ywU AcZ¨ †µv‡gv‡Rvg m„wó nq|  

K. mvB‡UvKvB‡bwmm Kx? 1 
L. †µv‡gv‡Rvg‡K eskMwZi †fŠZ wfwË ejv nq †Kb? 2 
M. DÏxc‡K DwjÐwLZ avcwU mwPÎ e¨vL¨v Ki| 3 
N. DÏxc‡K DwjÐwLZ cÖwµqvwU mwVKfv‡e bv NU‡j 

Rxe‡`‡n Kx ai‡bi mgm¨v n‡Z cv‡i? we‡kÐlY Ki| 4 
[Aa¨vq 3 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 
h †Kvl wefvR‡bi †¶‡Î mvB‡UvcÐvR‡gi wefvRbB n‡jv mvB‡UvKvB‡bwmm| 

i †µv‡gv‡Rv‡gi KvR n‡jv gvZv-wcZv n‡Z wRb mš@vb-
mš@wZ‡Z enb K‡i wb‡q hvIqv| gvby‡li †Pv‡Li is, Pz‡ji 
AvK…wZ, Pvgovi MVb BZ¨vw` ˆewkó¨ †µv‡gv‡Rvg KZ…©K evwnZ n‡q 
eskMwZi aviv A¶zYœ iv‡L| G Kvi‡Y †µv‡gv‡Rvg‡K eskMwZi 
†fŠZ wfwË ejv nq| 

j DÏxc‡K DwjÐwLZ avcwU n‡jv gvB‡Uvwmm †Kvl wefvR‡bi 
A¨vbv‡dR avc| wb‡P A¨vbv‡dR avcwUi mwPÎ e¨vL¨v Dc¯’vcb 
Kiv n‡jv 
1. G av‡c cÖwZwU †µv‡gv‡Rv‡gi †m‡›Uªvwgqvi ỳÕfv‡M wef³ n‡q 

hvq| d‡j †µvgvwUW `ywU Avjv`v n‡q c‡o| G Ae¯’vq 
cÖwZwU †µvgvwUW‡K AcZ¨ †µv‡gv‡Rvg e‡j Ges G‡Z GKwU 
K‡i †m‡›Uªvwgqvi _v‡K| 

2. AcZ¨ †µv‡gv‡RvgMy‡jvi g‡a¨ weKl©Y kw³ e„w× cvq| d‡j 
Giv welyexq AÂj †_‡K ci¯•i wecixZ †gi“i w`‡K Mgb 
K‡i| †µv‡gv‡Rv‡gi G †gi“gyLx Pj‡b †m‡›Uªvwgqvi AMÖMvgx 
Ges evûØq AbyMvgx nq| 

                          

AcZ¨ †µv‡gv‡Rvg 

jyßcÖvq w¯•Ûj Zš‘ 

†gi“  
wPÎ : A¨vbv‡dR ch©vq 

g‡Wj †U÷- 04 
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3. AcZ¨ †µv‡gv‡Rv‡g †m‡›Uªvwgqv‡ii Ae¯’v‡bi wewfbœZvi Rb¨ 
G mgq †µv‡gv‡RvgMy‡jv‡K Bs‡iwR eY©gvjvi V, L, J I I 
A¶‡ii g‡Zv †`Lv hvq| G‡`i‡K h_vµ‡g †gUv‡mw›UªK,  
mve-†gUv‡mw›UªK, A¨v‡µv‡mw›UªK I †U‡jv‡mw›UªK †µv‡gv‡Rvg e‡j| 

4. G av‡ci †k‡li w`‡K AcZ¨ †µv‡gv‡RvgMy‡jv w¯•Ûjh‡š¿i 
†gi“cÖv‡š@ Ae¯’vb †bq Ges †µv‡gv‡Rv‡gi cü vP Ly‡j Giv 
ˆ`‡N©̈  e„w× †c‡Z _v‡K| 

k DÏxc‡Ki cÖwµqvwU n‡jv gvB‡Uvwmm cÖwµqv| Rx‡ei Rb¨ G 
cÖwµqvwU we‡kl Myi“Z¡ enb K‡i| cÖwµqvwU mwVKfv‡e bv NU‡j 
Rxe‡`‡n bvbv mgm¨v †`Lv †`q| wb‡P G mgm¨vMy‡jv Zz‡j aiv 
n‡jvÑ 
i.  eû‡Kvlx Rx‡e RvB‡MvU bvgK GKwUgvÎ †Kv‡li gvB‡Uvwmm 

wefvR‡bi gva¨‡g eû‡Kvlx Rxe‡`n MwVZ nq Ges G‡`i 
ˆ`wnK e„w× N‡U| myZivs, DwjÐwLZ cÖwµqvwU mwVKfv‡e bv 
NU‡j Rx‡ei †`n MVb I ˆ`wnK e„w× e¨vnZ n‡e| 

ii.  gvB‡Uvwm‡mi gva¨‡g eû‡Kvlx Rx‡ei Rbbv½ ˆZwi n‡q _v‡K| 
ZvB cÖwµqvwU A_©vr gvB‡Uvwmm mwVKfv‡e bv NU‡j Rx‡ei 
Rbbv½ wVKfv‡e ˆZwi n‡e bv d‡j eske„w× e¨vnZ n‡e| 

iii. gvB‡Uvwmm cÖwµqvq †Kvl wefvR‡bi Kvi‡Y cÖwZwU †Kv‡li 
wbDwK¬qvm I mvB‡UvcÐvR‡gi fvimvg¨ i¶v cvq| ZvB G 
wefvRb mwVKfv‡e bv NU‡j G fvimvg¨ webó n‡Z cv‡i| 

iv. gvB‡Uvwm‡mi Kvi‡YB Rxe‡`‡ni me †Kv‡l †µv‡gv‡Rv‡gi msL¨v 
mgvb _v‡K| myZivs cÖwµqvwU mwVKfv‡e bv NU‡j †Kv‡l 
†µv‡gv‡Rv‡gi G mgZv   webó n‡e| 

v. gvB‡Uvwmm cÖwµqvwU ¯̂vfvweKfv‡e bv NU‡j †Kv‡li wbw ©̀ó 
AvKvi, AvK…wZ I AvqZ‡b weNœ m„wó n‡e| 

 cÖkœ  03    A 

B  
K. †cwi÷vjwmm Kx? 1 
L. AMœ¨vkq‡K wgkÖMÖwš’ ejv nq †Kb? e¨vL¨v Ki| 2 
M. wP‡Îi 'B' As‡k Lv`¨ cwicvK cÖwµqvwU eY©bv Ki| 3 
N. gvbe‡`‡n 'A' wPwýZ AskwUi Myi“Z¡ we‡kÐlY Ki| 4 

[Aa¨vq 5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 
h †cwi÷vjwmm n‡jv GKwU kvixie„Ëxq cÖwµqv hv‡Z †cŠwóK 
bvwj Mv‡Îi †cwki ch©vq µwgK ms‡KvPb I cÖmvi‡Yi d‡j 
Lv`¨ ª̀e¨ †cŠwóK bvwji †fZ‡i mvg‡bi w`‡K AMÖmi nq| G 
cÖwµqv Abœbvjx †_‡K ïi“ K‡i e„n`š¿ ch©š@ NU‡Z _v‡K| 

i AMœ¨vkq cvK¯’wji wcQ‡b AvovAvwofv‡e Aew¯’Z GKwU 
Myi“Z¡c–Y© wgkÖMÖwš’| KviY GwU GKvav‡i cwicv‡K AskMÖnYKvix 
GbRvBg I i‡³i MÐy‡KvR wbqš¿YKvix ni‡gvb wbtm„Z K‡i| 
A_©vr AMœ¨vkq ewnt¶iv I Aš@t¶iv MÖwš’i g‡Zv KvR K‡i| 
AMœ¨vkqim AMœ¨vkq bvwji gva¨‡g hK…r AMœ¨vkqbvwj w`‡q 
wWI‡Wbv‡g cÖ‡ek K‡i| ZvB AMœ¨vkq‡K wgkÖMÖwš’ ejv nq| 

j DÏxc‡Ki B wPwýZ AskwU n‡jv ¶z`ªvš¿| ¶z ª̀v‡š¿ Lv`¨ 
cwicv‡K cÖwµqv wb‡P eY©bv Kiv n‡jvÑ 
cvK¯’wj †_‡K cvKgÊ ¶z ª̀v‡š¿i wWI‡Wbv‡g cÖ‡ek K‡i| G 
mgq AMœ¨vkq †_‡K GKwU ¶vixq cvPKim wWI‡Wbv‡g Av‡m| GB 
cvPKim Lv`¨g‡Êi Aèfve cÖkwgZ K‡i| cvPKi‡mi GbRvBg 
Øviv kK©iv I Avwgl cwicv‡Ki KvR Pj‡Z _v‡K Ges †øn 
c`v‡_©i cwicvK ïi“ nq|  AMœ¨vkq i‡m A¨vgvB‡jR, jvB‡cR I 
wUªcwmb bvgK GbRvBg _v‡K| cvK¯’wj‡Z AvswkK cwicvKK…Z 
Avwgl ¶z`ªv‡š¿ wUªcwm‡bi mvnv‡h¨ †f‡O A¨vgvB‡bv GwmW I mij 
†ccUvB‡W cwiYZ nq| 

cwj‡ccUvBW wUªcwmb A¨vgvB‡bv GwmW + mij †ccUvBW  
A¨vgvB‡jR †k¦Zmvi‡K mij kK©ivq cwiYZ K‡i| 

 kK©iv A¨vgvB‡jR  M­y‡KvR 
¶z`ªv‡š¿ me ai‡bi Lv`¨B m¤•–Y©fv‡e wbw ©̀ó GbRvB‡gi wµqvq 
cwicvK n‡q mij, †kvlY‡hvM¨ Lv`¨ Dcv`v‡b cwiewZ©Z nq| 

k DÏxc‡Ki ‘A’ wPwýZ A½wU n‡jv hK…r hv gvbe‡`‡ni 
me‡P‡q eo MÖwš’| GwU gvbe‡`‡n Myi“Z¡c–Y© f–wgKv iv‡L|  

hK…r wcËim ˆZwi K‡i, hv wcË_wj‡Z Rgv _v‡K| wcËim 
cÖ‡qvR‡b wWI‡Wbv‡g G‡m c‡iv¶fv‡e cwicv‡K Ask †bq| 
wcËi‡m †Kv‡bv Dr‡mPK _v‡K bv| hK…r DØ„Ë MÐy‡KvR wbR‡`‡n 
MÐvB‡Kv‡Rbiƒ‡c mÂq K‡i iv‡L| wcËim Lv‡`¨i Aèfve cÖkwgZ 
K‡i Ges ¶vixq cwi‡ek m„wó K‡i| GB cwi‡ek Lv`¨ cwicv‡Ki 
AbyK‚‡j| †Kbbv AvwèK cwi‡e‡k Lv`¨ cwicvK nq bv| wcËim 
Pwe©RvZxq Lv`¨‡K ¶z`ª `vbvq cwiYZ K‡i, hv jvB‡cR mn‡hv‡M 
cwicv‡K mnvqZv K‡i| AwZwi³ A¨vgvB‡bv GwmW hK…‡Z Avmvi 
ci   wewµqvi gva¨‡g BDwiqv, BDwiK GwmW I A¨v‡gvwbqviƒ‡c 
eR©̈  c`v_© ˆZwi K‡i Ges †ønRvZxq c`v_© †kvl‡Y mvnvh¨ K‡i| 
i‡³ KL‡bv MÐy‡Kv‡Ri gvÎv K‡g †M‡j hK…‡Zi mwÂZ 
MÐvB‡Kv‡R‡bi wKQzUv Ask MÐy‡Kv‡R cwiYZ nq I i³‡mªv‡Z wg‡k 
hvq| Gfv‡e i‡³ MÐy‡Kv‡Ri gvÎv wbqš¿‡Y _v‡K| 

myZivs Dc‡iv³ Av‡jvPbv n‡Z ejv hvq gvbe‡`‡n hK…‡Zi 
Kvh©KvwiZv LyeB Myi“Z¡c–Y© I AwZcÖ‡qvRbxq| 

 cÖkœ  04   
 

X M¨vm 

A 

B 
Y M¨vm 

A 

 
K. wmgev‡qvwmm Kv‡K e‡j? 1 
L. MÐvB‡KvjvBwmm Dfq cÖKvi k¦m‡biB cÖ_g ch©vq †Kb? 2 
M. wP‡Î 'A' A‡½i MVb e¨vL¨v Ki| 3 
N. i‡³i gva¨‡g 'X' I 'Y' M¨vm Kxfv‡e cwievwnZ nq? 

we‡kÐlY Ki| 4 
[Aa¨vq 7 Gi Av‡jv‡K] 
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4bs cÖ‡kœi DËi 

h RxeRM‡Z wewfbœ cÖKvi MvQcvjv Ges cÖvYx‡`i g‡a¨ we`¨gvb 
ˆRweK m¤•K©My‡jv‡K mnve¯’vb ev wmgev‡qvwmm e‡j| 

i MÐvB‡KvjvBwmm cÖwµqvq †Kv‡bv Aw·‡R‡bi cÖ‡qvRb nq bv| 
GK AYy MÐy‡KvR wewfbœ ivmvqwbK wewµqvq RvwiZ n‡q ỳB AYy 
cvBi“wfK GwmW Drcbœ nq G‡K MÐvB‡KvjvBwmm e‡j| 
MÐvB‡KvjvBwmm cÖwµqvq mevZ I AevZ k¦m‡bi Awfbœ Ges cÖ_g 
avc| †h‡nZz MÐvB‡KvjvBwmm cÖwµqvq k¦m‡bi cÖavb e¯‘ MÐy‡KvR 
RvwiZ n‡q cvBi“wfK Gwm‡W cwiYZ nq G Kvi‡Y 
MÐvB‡KvjvBwmm‡K Dfq cÖKvi k¦m‡biB cÖ_g ch©vq ejv nq| 

j DÏxc‡Ki wP‡Î 'A' A½wU n‡jv dzmdzm| wb‡P dzmdz‡mi MVb 
e¨vL¨v Kiv n‡jvÑ 
dzmdzm k¦mbZ‡š¿i cÖavb A½| e¶ MnŸ‡ii wfZi ürwc‡Êi ỳB 
cv‡k ỳwU dzmdzm Aew¯’Z| GwU ¯•‡Äi g‡Zv big Ges †Kvgj, 
nvjKv jvj‡P i‡Oi| Wvb dzmdzm wZb L‡Ê Ges evg dzmdzm `yB 
L‡Ê wef³| dzmdzm `yB fuvRwewkó cÐyiv bvgK c ©̀v Øviv Ave„Z| 
dzmdz‡m AmsL¨ evqy_wj ev evqy‡Kvl, m–² k¦vmbvwj I i³bvwj 
_v‡K| evqy_wj ev A¨vjwfIjvmMy‡jv ¶ỳ ª ¶z`ª AYy‡K¬vg kvLvcÖv‡š@ 
†gŠPv‡Ki g‡Zv Aew¯’Z| bvmvc_ w`‡q evqy mivmwi evqy_wj‡Z 
hvZvqvZ Ki‡Z cv‡i| evqy_wj, cvZjv AveiYx Øviv Ave„Z Ges 
cÖwZwU evqy_wj ˆKwkKbvwjKv Øviv cwi‡ewóZ| evqy_wji MVb 
Giƒc †h G‡Z evqy cÖ‡ek Ki‡j GMy‡jv †ejy‡bi g‡Zv dz‡j I‡V I 
c‡i Avcbv Avcwb msKzwPZ nq| Avevi evqy_wj I ˆKwkK bvwjKvi 
MvÎ GZB cvZjv †h Gi †fZi w`‡q M¨vmxq Av`vb-cÖ̀ vb N‡U| 

k DÏxc‡K 'X' I 'Y' M¨vm h_vµ‡g O2 I CO2| i‡³i gva¨‡g O2 
I CO2 M¨vm gvbe‡`‡n cwievwnZ nq| wb‡P O2 I CO2 M¨vm 
cwievwnZ nIqvi cÖwµqv we‡kÐlY Kiv n‡jvÑ 
k¦vm MÖn‡Yi mgq evqygÊ‡ji O2 bvmvi‡Ü«i gva¨‡g dzmdz‡mi 
A¨vjwfIjv‡m †cuŠQvq| A¨vjwfIjvm I i‡³i Pv‡ci cv_©‡K¨i Rb¨ O2 
e¨vcb cÖwµqvq i‡³ cÖ‡ek K‡i| dzmdzm †_‡K agwbi i‡³ O2 cÖ‡ek 
Kivi ci i‡³ Aw·‡Rb ỳfv‡e cwievwnZ nq| mvgvb¨ cwigvY 
Aw·‡Rb i³i‡m ª̀exf‚Z n‡q cwievwnZ nq| †ewki fvM Aw·‡RbB 
wn‡gv‡MÐvwe‡bi †jŠn As‡ki mv‡_ wgwjZ n‡q Aw·wn‡gv‡MÐvweb MVb 
K‡i| GB Aw·wn‡gv‡MÐvweb †_‡K O2 mn‡R wew”Qbœ n‡Z cv‡i| 
wn‡gv‡MÐvweb + Aw·‡Rb  Aw·wn‡gv‡MÐvweb (A¯’vqx †hŠM) 
Aw·wn‡gv‡MÐvweb  gy³ Aw·‡Rb + wn‡gv‡MÐvweb  
i³ ˆKwkKbvwj‡Z †cuŠQvi ci O2 c„_K n‡q cÖ_‡g †jvwnZ 
i³KwYKvi AveiY, c‡i ˆKwkKbvwji cÖvPxi †f` K‡i jwmKv‡Z 
cÖ‡ek K‡i| Ae‡k‡l jwmKv †_‡K †Kvl AveiY †f` K‡i †Kv‡l 
†cuŠ‡Q| Ab¨w`‡K Lv`¨ RviY wewµqv †Kv‡l Kve©b WvBA·vBW ˆZwi 
K‡i| GB Kve©b WvBA·vBW cÖ_‡g †Kvl AveiY †f` K‡i 
Avš@t‡Kvlxq Zij I jwmKv‡Z cÖ‡ek K‡i Ges †mLvb †_‡K 
ˆKwkKbvwji cÖvPxi †f` K‡i i³i‡m cÖ‡ek K‡i| Kve©b 
WvBA·vBW cÖavbZ †mvwWqvg evBKv‡e©v‡bU (NaHCO3) iƒ‡c 
i³i‡mi gva¨‡g Ges cUvwkqvg evBKv‡e©v‡bU (KHCO3) iƒ‡c 
†jvwnZ i³KwYKv w`‡q cwievwnZ n‡q dzmdz‡m Av‡m, †mLv‡b 
ˆKwkKbvwj I evqy_wj †f` K‡i †`‡ni evB‡i wbM©Z nq|  
AZGe ejv hvq, Gfv‡e dzmdz‡mi gva¨‡g O2 I CO2 M¨v‡mi 
wewbgq N‡U| 

 cÖkœ  05  Zvmwgqv wKQz w`b hver g–‡Îi cwigvY Kg nIqv mn 
†Kvg‡ii wcQ‡b e¨_v Abyfe Ki‡Q| hvi Kvi‡Y †m Wv³v‡ii 
kiYvcbœ n‡j Wv³vi wKQz cix¶v-wbix¶v K‡i e‡jb, Zvi cÖavb 
†iPb A½wU weKj n‡q †M‡Q| 

K. †ibvj K¨vcmyj Kx? 1 
L. †k¦Z i³KwYKv‡K †`‡ni cÖnix †Kvl ejv nq †Kb? 2 
M. Zvmwgqvi †`‡n weKj nIqv A½wUi Kvwh©K GK‡Ki 

MVb eY©bv Ki| 3 
N. Zvmwgqv‡K mȳ ’ ivL‡Z i³ cwi‡kvab †gwk‡bi 

f‚wgKv we‡kÐlY Ki| 4 
[Aa¨vq 8 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 
h e„° m¤•–Y©iƒ‡c GK ai‡bi †h Zš‘gq AveiY w`‡q †ew÷Z 
_v‡K G‡KB †ibvj K¨vcmyj e‡j| 
i gvbe‡`‡n we`¨gvb wZb ai‡bi i³KwYKvi g‡a¨ †k¦Z 
i³KwYKv Ab¨Zg| †k¦Z i³KwYKv ¶Yc` m„wói gva¨‡g 
†ivMRxevYy f¶Y Ki‡Z cv‡i| G cÖwµqvi bvg d¨v‡MvmvB‡Uvwmm| 
G i³KwYKv †`‡n cÖnixi g‡Zv KvR K‡i d¨v‡MvmvB‡Uvwmm 
cÖwµqvq †ivMRxevYy aŸsm K‡i Ges A¨vw›UewW ˆZwi K‡i †`n‡K 
myiw¶Z iv‡L| ZvB †k¦Z i³KwYKv‡K †`‡ni cÖnix †Kvl ejv nq| 
j Zvmwgqvi †`‡n weKj nIqv A½wU n‡jv e„°| hvi Kvwh©K 
GKK †bd«b| wb‡P Gi MVb eY©bv Kiv n‡jv| 
cÖwZwU †bd«b GKwU †ibvj Kicvmj ev gvjwcwRqvb A½ Ges 
†ibvj wUDeÿ j wb‡q MwVZ| cÖwZwU †ibvj Kicvmj Avevi 
†M­v‡gi“jvm Ges †evg¨vÝ K¨vcmyj G `ywU As‡k wef³| †evg¨vÝ 
K¨vcmyj †M­v‡gi“jvm‡K †eób K‡i _v‡K| †evg¨vÝ K¨vcmyj wØ¯@i 
wewkó †cqvjvi g‡Zv cÖmvwiZ GKwU Ask| †M­v‡gi“jvm GKMy”Q 
ˆKwkK RvwjKv w`‡q ˆZwi| †ibvj agwb †_‡K m„ó A¨vdv‡i›U 
A¨vU©vwiIj K¨vcmy‡ji wfZ‡i Xz‡K cÖvq 50wU ˆKwkKbvwjKv ˆZwi 
K‡i| GMy‡jv Avevi wef³ n‡q m–² i³RvwjKvi m„wó K‡i| Gme 
RvwjKvi ˆKwkKbvwjMy‡jv wgwjZ n‡q A¨vdv‡i›U A¨vU©vwiIj m„wó 
K‡i Ges K¨vcmyj †_‡K †ewi‡q Av‡m| †M­v‡gi“jvm QuvKwbi g‡Zv 
KvR K‡i i³ †_‡K cwimªyZ Zij Drcbœ K‡i| †evg¨vÝ K¨vcmy‡ji 
A¼xq‡`k †_‡K msMÖvnx bvwj ch©š@ we¯@…Z PIov bvwjKvwU‡K 
†ibvj wUDey¨j e‡j| ỳB e„‡° †gvU 20 j¶ †ibvj wUDeÿ j _v‡K| 
cÖwZwU †ibvj wUDeÿ j 3wU As‡k wef³, h_v : †Mvov‡`kxq 
cü vPv‡bv bvwjKv, †nbwji jyc, cÖvš@xq cü vPv‡bv bvwjKv| 
k DÏxc‡K Zvmwgqv‡K mȳ ’ ivL‡Z i³ cwi‡kva‡b †h †gwkb 
e¨envi Kiv nq Zv n‡jvÑ WvqvjvBwmm †gwkb| hv Zvi mȳ ’Zvq 
Myi“Z¡c–Y© f‚wgKv cvjb K‡i| wb‡P WvqvjvBwmm †gwk‡bi f‚wgKv 
we‡kÐlY Kiv n‡jvÑ 
e„° gvbe‡`‡ni AZ¨š@ Myi“Z¡cY© †iPb A½| e„° A‡K‡Rv ev weKj 
n‡j i‡³ bvB‡Uªv‡Rb NwUZ eR©̈  c`v_© AcmviY Ki‡Z cv‡i bv| 
GRb¨ WvqvjvBwmm Ki‡Z nq| WvqvjvBwmm n‡jv e„° m¤•–Y© 
A‡K‡Rv nIqvi ci ˆeÁvwbK Dcv‡q i³ cwi‡kvwaZ Kivi GKwU 
c×wZ| mvaviYZ WvqvjvBwmm †gwk‡bi mvnv‡h¨ i³ cwi‡kvab 
Kiv nq| G †gwkbwUi WvqvjvBwmm wUDewUi GK cÖvš@ †ivMxi 
nv‡Zi Kwâi agwbi mv‡_ I Ab¨ cÖvš@ H nv‡Zi Kwâi wkivi 
mv‡_ ms‡hvRb Kiv nq| agwb †_‡K i³ WvqvjvBwmm wUD‡ei ga¨ 
w`‡q cÖevwnZ Kiv‡bv nq| Gi cÖvPxi AvswkK ˆelg¨‡f`¨ nIqvq 
BDwiqv, BDwiK GwmW I Ab¨vb¨ ¶wZKi c`v_© evB‡i †ewi‡q 
Av‡m| cwi‡kvwaZ i³ †ivMxi †`‡ni wkivi ga¨ w`‡q †`‡ni wfZi 
cybivq cÖ‡ek K‡i| Gfv‡eB WvqvjvBwmm †gwk‡bi gva¨‡g 
bvB‡Uªv‡RbNwUZ ¶wZKi eR©̈  c`v_© evB‡i wb®‹vwkZ nq| 



RxeweÁvb     397 

AZGe †`Lv hv‡”Q, Zvmwgqvi i³ †_‡K bvB‡Uªv‡Rb NwUZ eR©̈  
c`v_© `ª“Z Acmvi‡Yi gva¨‡g Zv‡K mȳ ’Zv w`‡Z WvqvjvBwmm 
†gwkb Myi“Z¡c–Y© f‚wgKv cvjb K‡i| 

 cÖkœ  06   

            

kyµvYy 

wW¤̂vYy 
†Kw› ª̀K 

 
          A                           B 

K. †Rbv‡iwUf †Kvl Kv‡K e‡j? 1 
L. åƒ‡Yi †e‡o DVvq Agiv Myi“Z¡c–Y© †Kb? 2 
M. DÏxc‡Ki A Øviv †h cÖwµqv †evSv‡bv n‡q‡Q Zvi 1g 

†_‡K †kl ch©š@ eY©bv `vI| 3 
N. wPÎ B Øviv †h †ivMwU nq Zvi j¶Y I cÖwZKvi wjL| 4 

[Aa¨vq 11 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi 

h civM‡iYyi gvB‡UvwUK wefvR‡bi d‡j GKwU eo †Kvl Ges 
GKwU ¶z`ª †Kvl m„wó nq| GB eo †KvlwU‡K bvwj‡Kvl Ges †QvU 
†KvlwU‡K †Rbv‡iwUf †Kvl e‡j| 
i åƒ‡Yi e„w×i Rb¨ Lv‡`¨i `iKvi| kK©iv, Avwgl, †øn, cvwb 
Ges LwbR jeY BZ¨vw` Agivi gva¨‡g åƒ‡Y cÖ‡ek K‡i| GQvov 
Agivi gva¨‡g åƒY gv‡qi i³ †_‡K Aw·‡Rb Ges Kve©b WvBA·vBW 
Gi wewbgq NUvq| ZvB åƒ‡Yi †e‡o DVvi Rb¨ Agiv Myi“Z¡c–Y©| 
j DÏxc‡K wPÎ A Øviv ïµvYy Ges wW¤̂vYy wgj‡bi d‡j gvbe 
wkï m„wói cÖwµqv‡K eySv‡bv n‡q‡Q| gvbe wkï m„wói cÖ_g †_‡K 
†kl ch©vq ch©š@ wb‡æ eY©bv †`qv n‡jvÑ 
1. GKwU kyµvYy Øviv GKwU wW¤̂vYy wbwl³ nq| GKwU we‡kl 

c×wZ‡Z kyµvYyi GK cȪ ’ †µv‡gv‡Rvg (n) Ges wW¤̂vYyi 
GKcȪ ’ †µv‡gv‡Rv‡gi (n) wgjb N‡U| d‡j ỳBcȪ ’ 
†µv‡gv‡Rv‡gi (2n) mgš̂‡q RvB‡MvU Drcbœ nq| 

2. wbwl³ wW¤̂vYy ax‡i ax‡i wW¤̂bvwj †e‡q Rivqyi w`‡K AMÖmi 
nq| G Ae¯’vq cÖvq 36 NÈv c‡i wbwl³ wW¤̂vYyi wefvRb kyi“ 
nq| wefvRb wbwl³ wW¤̂vYy `ywU †Kvl wewkó MVb m„wó K‡i| 

3. cieZ©x‡Z `ywU †Kvl evi evi wefvwRZ n‡q cÖvq 72 NÈv ci 
16 †Kvl wewkó GKwU e‡ji AvKvi aviY K‡i| G‡K eÐv÷zjv e‡j| 

4. Pvi mßvn c‡i eÐv÷zjv åƒ‡Y iƒc †bq Ges åƒY_wj Zi‡ji g‡a¨ 
fvm‡Z _v‡K| G mgq åƒ‡Yi ü`¯•›`b I gw¯@‡®‹i MVb kyi“ nq| 

5. cÖvq cuvP mßvn c‡i åƒ‡Yi e„w×i Pj‡Z _v‡K Ges nvZ I 
cv‡q MV‡bi gyKz‡ji A½vYy m„wó nq| 

6. cÖvq 8 mßvn c‡i åƒ‡Yi A½My‡jvi weKvk N‡U Ges †QvU 
AvKv‡ii nq| åƒ‡Yi G Ae¯’v‡K wdUvm e‡j| 

7. cieZ©x‡Z åƒ‡Yi ˆ`wnK e„w× NU‡Z _v‡K Ges 28 mßvn c‡i 
wdUvm c–Y©v½Zv cÖvß nq| 

8. wdUv‡mi c–Y©v½Zv cÖvwßi cieZ©x‡Z 38 mßv‡n Rivqyi 
wfZi wdUv‡mi gv_v wb‡Pi w`‡K Ny‡i hvq| G ch©v‡q wkkyi 
f‚wgô cÖwµqvi cȪ ‘wZ Pj‡Z _v‡K| 

k DÏxc‡Ki wP‡Î ewY©Z B n‡jv HIV fvBivm| GB fvBivmwUi 
Øviv GBWm †ivM nq| wb‡æ GBWm †iv‡Mi j¶Y I cÖwZKvi †`qv n‡jvÑ 
j¶Y : †ivM RxevYy mȳ ’ †`‡n cÖ‡ek Kivi cÖvq 6 gvm c‡i GB 
†iv‡Mi j¶YMy‡jv cÖKvk cvq| Gi Av‡M D³ e¨w³ †h GBWm 
†iv‡Mi evnK Zv †evSv gykwKj| j¶YMy‡jv n‡jvÑ 
1.  AwZ `ª“Z †ivMxi IRb Kg‡Z _v‡K| 
2.  GK gv‡miI †ewk mgqe¨vcx GKUvbv R¡i _v‡K A_ev R¡i R¡i 

fve †`Lv †`q| 

3.  GK gvm ev ZviI †ewk mgq a‡i cvZjv cvqLvbv nq|  
4.  A‡bKw`b a‡i ïK‡bv Kvwk n‡Z _v‡K| 
5.  Nvo I eM‡j e¨_v Abyfe Kiv, gyLgÊj LmL‡m n‡q hvq| 
6. gyLgÊj, †Pv‡Li cvZv, bvK BZ¨vw` A½ nVvr dz‡j hvq Ges 

mn‡R GB dzjv K‡g bv| 
7.  mviv †`‡n PzjKvwb nIqv| 
cÖwZKvi : GBWm †ivM n‡j, Zv †_‡K gyw³ cvIqvi †Kv‡bv Dcvq 
†bB| KviY GBWm †iv‡Mi †Kv‡bv Jla ev cÖwZ‡laK GL‡bv 
Avwe®‹„Z nqwb, ïaygvÎ m‡PZbZv Ges wKQz cÖwZ‡ivag–jK e¨e¯’v 
MÖnY Ki‡j Avgiv GBWm †ivM †_‡K gy³ _vK‡Z cvwi| h_vÑ 
1. gv`K MÖnY, i³ MÖn‡Yi †¶‡Î muyP, wmwiÄ cÖf„wZ e¨envi mZK© 

_vK‡Z n‡e| GKwU muyP, wmwiÄ GKR‡bi †ewk e¨envi Kiv 
hv‡e bv|  

2. Acixw¶Z i³ kix‡ii MÖnY Kiv †_‡K weiZ _vK‡Z n‡e| 
3. Acv‡ik‡bi mgq Acwi‡kvwaZ RxevYygy³ hš¿cvwZ e¨envi 

Ki‡Z n‡e| 
4. Awbivc` ˆ`wnK m¤•K© ¯’vcb †_‡K weiZ _vK‡Z n‡e|  
5. GBWm Avµvš@ gwnjvi mš@v‡biI GBWm n‡Z cv‡i| ZvB 

GBWm Avµvš@ gwnjv‡`i mš@vb MÖnY †_‡K weiZ _vK‡Z n‡e| 

 cÖkœ  07   
 

wbDwK¬qvm 

 
 wPÎ- P wPÎ- Q wPÎ- R 

K. †jvKvm Kx? 1 
L. DNA †iwcÐ‡KkbK Aa©i¶Ykxj ejv nq †Kb? 2 
M. wPÎ R Gi MVb e¨vL¨v Ki| 3 
N. wPÎ Q Kxfv‡e wPÎ P Øviv wbqwš¿Z nq? we‡kÐlY Ki| 4 

[Aa¨vq 12 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †µv‡gv‡Rv‡gi †h ¯’v‡b wRb Ae¯’vb K‡i ZvB n‡jv †jvKvm| 

i GKwU DNA AYy †Z‡K bZzb GKwU DNA AYy ˆZwi nq| DNA 
Aa©msi¶Ykxj c×wZ‡Z AbywjwcZ nq| G c×wZ‡Z nvB‡Wªv‡Rb 
eÜb †f‡O wM‡q DNA m–Î `ywU Avjv`v nq I cÖwZwU m–Î Zvi 
cwic–iK bZzb m–Î m„wó K‡i| c‡i GKwU cyivZb m–Î I bZzb m–Î 
mshy³ n‡q cwic–Y© DNA m„wó nq| Gfv‡e m„ó DNA †Z A‡a©K 
cyivZb I A‡a©K bZzb m–Î _vKvq G‡K Aa©i¶Ykxj c×wZ e‡j| 
j DÏxc‡K cÖ̀ wk©Z R n‡jv DNA| wb‡P DNA Gi MVb e¨vL¨v 
Kiv n‡jvÑ  
DNA wØm–Îwewkó cwjwbDwK¬IUvB‡Wi mwc©jvKvi MVb| Gi GKwU   
m–Î Ab¨wUi cwic–iK| DNA †Z cuvP Kve©bhy³ kK©iv, bvB‡Uªv‡RbNwUZ 
†em ¶vi (GwWwbb, Myqvwbb, mvB‡Uvwmb I _vBwgb) Ges A‰Re 
dm‡dU _v‡K| G wZbwU Dcv`vb‡K GK‡Î wbDwK¬IUvBW e‡j| 
DNA †Z we`¨gvb bvB‡Uªv‡Rb †emMy‡jv ỳB ai‡bi| h_vÑ wcDwib 
I cvBwiwgwWb| GwWwbb (A) I Myqvwbb (G) †em n‡jv wcDwib 
Ges mvB‡Uvwmb (C) I _vqvwgb (T) †em n‡jv cvBwiwgwWb| GKwU 
m–‡Îi GwWwbb (A) Ab¨ m–‡Îi _vqvwgb (T) Gi mv‡_ ỳwU nvB‡Wªv‡Rb 
eÛ Øviv hy³ (A = T) _v‡K Ges GK m–‡Îi Myqvwbb (G) Ab¨ m–‡Îi 
mvB‡Uvwm‡bi (C) mv‡_ wZbwU nvB‡Wªv‡Rb eÛ Øviv hy³ (G  C) 
_v‡K| A_©vr G eÜb me©̀ v wcDwib I cvBwiwgwW‡bi g‡a¨ n‡q 
_v‡K| myZivs `ywU m–‡Îi GKwU Ab¨wUi cwic–iK wKš‘ GK iKg bq| 
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†nwj‡·i cÖwZwU N–Y©b 34 A ˆ`N©¨wewkó Ges GKwU c–Y© N–Y©‡bi g‡a¨ 
10wU wbDwK¬IUvBW _v‡K| myZivs cvk¦©eZ©x `yÕwU wbDwK¬IUvB‡Wi `–
iZ¡ 3.4Å| DNA Wvej †nwj‡·i e¨vm me©Î 20Å| DNA Gi 
`ywU cwj wbDwK¬IUvBW m–Î wecixZfv‡e Ae¯’vb K‡i|  

k wP‡Î Q n‡jv eY©vÜZv wbY©q Kiv Rb¨ e¨eüZ PvU© I wP‡Î P 
n‡jv †µv‡gv‡Rvg| eY©vÜZv GwU GKwU eskMZxq †ivM hv m¤•–Y© 
esk avivq wbqwš¿Z nq| ZvB G †ivMwU m¤•–Y© P ev †µv‡gv‡Rvg 
ØvivB cÖfvweZ nq| 
Kvjvi eÐvBÛ‡bm ev eY©vÜZv Ggb GK Ae¯’v hLb †KD †Kv‡bv 
is mwVKfv‡e wPb‡Z cv‡i bv| is wPb‡Z Avgv‡`i †Pv‡Li 
øvqy‡Kv‡l is kbv³Kvix wcM‡g›U _v‡K| Kvjvi eÐvBÛ Ae¯’vq 
†ivMx‡`i †Pv‡Li øvqy‡Kv‡l is kbv³Kvix wcM‡g‡›Ui Afve _v‡K| 
hw` Kv‡iv GKwU wcM‡g›U bv _v‡K ZLb †m jvj Avi meyR cv_©K¨ 
Ki‡Z cv‡i bv| GUv me©Rbxb Kvjvi eÐvBÛ mgm¨v| GKvwaK 
wcM‡g›U bv _vKvi Kvi‡Y jvj I meyR is QvovI †ivMx bxj I 
njỳ  is cv_©K¨ Ki‡Z cv‡i bv| 
mvaviYZ cÖwZ 10 R‡b 1 Rb cyi“l Kvjvi eÐvBÛ n‡Z †`Lv hvq| 
Z‡e Lye Kg gwnjvivB GB Amy‡L †fv‡Mb| Gi KviY n‡jvÑ 
gvby‡li X †µv‡gv‡Rv‡g ỳwU wRb _v‡K hv †iwUbvi eY©-ms‡e`x 
†Kvl MV‡b f‚wgKv iv‡L| wRb bv _vK‡j jvj I meyR is c„_K 
Kiv hvq bv| gwnjv‡`i hw` ỳ‡Uv X †µv‡gv‡Rv‡gB D³ wRb 
Abycw¯’Z _v‡K, †m‡¶‡Î Zviv eY©vÜ n‡q _v‡K| Ab¨w`‡K 
cyi“‡li GKwU X †µv‡gv‡Rv‡g D³ wRb bv _vK‡j ev cÖ”Qbœ _vK‡j 
cyi“liv eY©vÜZvq fz‡Mb| †h‡nZz gwnjv‡`i ỳwU X †µv‡gv‡Rv‡gB 
D³ wR‡bi Abycw¯’Z _vKvi m¤¢vebv Kg _v‡K †m‡nZz Zv‡`i G 
†iv‡M Avµvš@ nIqvi m¤¢vebvI Kg| G Kvi‡YB eY©vÜZv 
gwnjv‡`i †P‡q cyi“‡li †ewk †`Lv hvq| 
A_©vr Dchy©³ Av‡jvPbv †_‡K ejv hvq, eY©vÜZv PvU© g–jZ 
†µv‡gv‡Rvg ØvivB wbqwš¿Z nq| KviY †µv‡gv‡Rvg eskMwZ i¶v 
K‡i Avi eY©vÜZv GKwU eskMwZRwbZ †ivM| 

 cÖkœ  08  AvgRv` mv‡n‡ei †jey evMv‡bi MvQMy‡jv †ivMvµvš@ 
nIqvq djb Kg †`q| ZvB wZwb M‡elYvMv‡i †jey Mv‡Qi Kzuwo 
†_‡K GKcÖKvi D”Pdjbkxj I †ivM cÖwZ‡ivax Pviv Drcv`b Ki‡jb|  

K. GMO Kx? 1 
L. WvB‡bvm‡ii wejyß nIqvi KviY e¨vL¨v Ki| 2 
M. DÏxc‡Ki Dw™¢`wUi Dbœq‡b AvgRv` mv‡n‡ei M„nxZ 

†KŠkj e¨vL¨v Ki| 3 
N. wewfbœ Dw™¢‡`i Dbœq‡b AvgRv` mv‡n‡ei †KŠk‡ji 

cÖ‡qvM jvfRbKÑ we‡kÐlY Ki| 4 
[Aa¨vq 14 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †R‡bwUK BwÄwbqvwis cÖhyw³i gva¨‡g DNA Gi Kvw¸¶Z Ask 
e¨vK‡Uwiqv †_‡K gvby‡l, Dw™¢` †_‡K cÖvYx‡Z, cÖvYx †_‡K Dw™¢‡` 
¯’vbvš@‡ii gva¨‡g bZzb ˆewkó¨ m¤•bœ †h Rxe m„wó nq Zv‡K 
ejv nq GMO (Genetically Modified Organism)|  

i WvB‡bvm‡ii wejyß nIqvi KviY n‡”Q weeZ©b| †`Lv †M‡Q †h, 
mg‡qi mv‡_ †h cÖRvwZwUi wU‡K _vKvi ¶gZv hZ †ewk, †m 
weeZ©‡bi Ave‡Z© Z‡Zv †ewk w`b wU‡K _vK‡Z cv‡i| Avevi Kg 
n‡j †m wejyß nq| weeZ©b avivq WvB‡bvm‡ii Awf‡hvRb ¶gZv 
Kg nIqvq †mwU wejyß n‡q‡Q| 

j DÏxc‡Ki Dw™¢`wUi Dbœq‡b AvgRv` mv‡n‡ei M„nxZ †KŠkjwU 
n‡”Q wUmÿ  KvjPvi| wb‡P †KŠkjwU e¨vL¨v Kiv n‡jvÑ 
i. gvZ… Dw™¢` wbe©vPb : DbœZ MyYm¤•bœ ¯̂v¯’¨evb Ges †ivMgy³ 

Dw™¢`‡K G·cÐ¨v‡›Ui Rb¨ wbe©vPb Kiv nq| 
ii. Avev` gva¨g ˆZwi : Dw™¢‡`i e„w×i Rb¨ AZ¨vek¨Kxq LwbR 

cywó, wfUvwgb, dvB‡Uvni‡gvb, my‡µvR Ges cÖvq KwVb gva¨‡g 
ˆZwii Rb¨ RgvU euvavi Dcv`vb †hgb A¨vMvi mwVK gvÎvq 
wgwk‡q Avev` gva¨g ˆZwi Kiv nq| 
 

bgybv wUmÿ  
Avev` gva¨‡g ¯’vcb 

bgybv wUmÿ  

K¨vjvm ˆZwi 
AYyPviv ˆZwii Rb¨  

K¨vjvm †_‡K Avjv`v 
Kiv †Kvl 

cÖvK…wZK cwi‡e‡k Lvc 
LvIqv‡bvi Rb¨ gvwU‡Z ¯’vbvš@i 

g–j DrcbœKvix 
Avev` 

AYyPviv 

 
wPÎ : wUmÿ  KvjPvi cÖwµqvi µwgK ch©vq 

iii. RxevYygy³ Avev` cÖwZôv : Avev` gva¨g‡K Kv‡Pi cv‡Î wb‡q 
Zzjv ev cÐvw÷‡Ki XvKbv w`‡q gyL eÜ Kiv nq| cieZ©x‡Z 
A‡Uv‡K¬f h‡š¿ 121 †m. ZvcgvÎvq 15 lb/sq.inch Pv‡c 20 wg. 
†i‡L RxevYygy³ Kiv nq| RxevYygy³ Zij Avev`‡K VvÛv I 
RgvU euvavi ci G·cÐ¨v›UMy‡jv‡K wbw ©̀ó Av‡jv I ZvcgvÎv 
(25  2 †m.) m¤•bœ wbqwš¿Z K‡¶ ea©‡bi Rb¨ ivLv nq| G 
ch©v‡q Avev‡` ¯’vwcZ wUmÿ  evievi wefvR‡bi gva¨‡g mivmwi 
AYyPviv ˆZwi nq ev Aeqenxb wUmÿ g‡Ê cwiYZ nq| G 
wUmÿ gÊ n‡Z cieZ©x‡Z ch©vqµ‡g GKvwaK AYyPviv Drcbœ nq|  

iv. g–j Drcv`K gva¨‡g ¯’vbvš@i : G mg¯@ Drcvw`Z PvivMv‡Q 
hw` g–j Drcbœ nq Z‡e GKwU wbw`©ó D”PZv jv‡fi ci 
weUcMy‡jv‡K wew”Qbœ K‡i †bIqv nq Ges Zv‡`i‡K cybivq g–j 
Drcv`bKvix Avev` gva¨‡g ¯’vcb Kiv nq| 

v. cÖvK…wZK cwi‡e‡k Z_v gvVch©v‡q ¯’vbvš@i : g–jhy³ PvivMy‡jv‡K 
cvwb‡Z ay‡q A¨vMvigy³ Ae¯’vq j¨ve‡iUwi‡Z gvwU fiv †QvU 
†QvU cv‡Î ¯’vbvš@i Kiv hvq| cv‡Î jvMv‡bv PvivMy‡jv K‡¶i 
evB‡i †i‡L gv‡S gv‡S evB‡ii cÖvK…wZK cwi‡e‡ki mv‡_ Lvc 
LvB‡q wb‡Z nq| c–Y©v½ PvivMy‡jv mRxe I mej n‡q DV‡j 
†mMy‡jv‡K GKch©v‡q cÖvK…wZK cwi‡e‡k gvwU‡Z jvMv‡bv nq|  

k DÏxc‡K ewY©Z AvgRv` mv‡n‡ei M„nxZ †KŠkjwU n‡jv wUmÿ  
KvjPvi| G †KŠkj cÖ‡qv‡Mi gva¨‡g wewfbœ Dw™¢‡`i Dbœqb mvab K‡i 
A_©‰bwZKfv‡e jvfRbK nIqv m¤¢e| wb‡P we‡kÐlY Kiv n‡jvÑ 
i. wewfbœ cÖKvi †`wk I we‡`wk AwK©‡Wi Pviv Drcv`b Kiv m¤¢e n‡q‡Q| 
ii. †ivM cÖwZ‡ivax Ges AwaK Drcv`bkxj Kjvi Pviv, †e‡ji 

Pviv, KuvVv‡ji Pviv Drcv`b Kiv n‡q‡Q|  
iii. P›`ªgwjÐKv, MÐvwWIjvm, wjwj, Kv‡b©kvb cÖf…wZ dzj Drcv`bKvix 

Dw™¢‡`i Pviv Drcv`b Kiv n‡q‡Q|  
iv. K`g, Rvi“j, Bwcj-Bwcj, ebdzj, †mMyb, wbg cÖf…wZ KvV 

Drcv`bKvix e„‡¶i Pviv Drcv`b Kiv n‡q‡Q|  
v. wewfbœ Wvj RvZxq km¨, ev`vg I cvU Gi Pviv Drcv`b Kiv n‡q‡Q|  
vi. †ivMgy³ Avjyi Pviv Ges exR gvB‡µvwUDevi Drcv`b Kiv 

m¤¢e n‡q‡Q|  
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eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01   
 

Dw™¢‡`i cwienY Kjv 
        EaŸ©gyLx cwienY K‡i X 

Y 
 

K. Z¡K Kv‡K e‡j? 1 
L. iƒcvš@wiZ cÐvw÷W Kx? e¨vL¨v Ki| 2 
M. 'Y' wUmÿ i cÖ_g †KvlwUi ˆewkó¨ wjL| 3 
N. Dw™¢‡`i wU‡K _vKvi Rb¨ 'X' I 'Y' wUmÿ i f‚wgKv g–

j¨vqb Ki| 4 
[Aa¨vq 2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h Z¡K n‡jv †gi“̀ Êx cÖvYxi ewnivw½K GKwU Ask hv cÖK…Zc‡¶ 
GKwU big AveiY I †`n‡K Ave„Z K‡i iv‡L| 

i †hme cÐvw÷W GKiƒc †_‡K Ab¨iƒ‡c cwiewZ©Z n‡Z cv‡i 
Zv‡`i‡K iƒcvš@wiZ cÐvw÷W e‡j| Av‡jvi Dcw¯’wZ‡ZB mvaviYZ 
Giƒc cÐvw÷W m„wó n‡q _v‡K| 
eY©nxb wjD‡KvcÐv÷ Av‡jvi ms¯•‡k© G‡j †K¬v‡ivcÐv‡÷ iƒcvš@wiZ 
nq| G‡`i‡K iƒcvš@wiZ cÐvw÷W ejv nq| 

j DÏxc‡Ki ÔYÕ wPw ýZ AskwU n‡”Q †d¬v‡qg Kjv, hvi cÖ_g 
†Kvl wmf‡Kvl| wb‡P Gi ˆewkó¨ eY©bv Kiv n‡jvÑ  
wmf‡KvlMy‡jv we‡kl ai‡bi †Kvl| `xN©, cvZjv †KvlcÖvPxihy³ I 
RxweZ G †KvlMy‡jv j¤̂vjw¤̂fv‡e GKwUi Dci GKwU ci ci 
mw¾Z n‡q wmfbj MVb K‡i| G †KvlMy‡jv Pvjywbi g‡Zv wQ ª̀hy³ 
wmf‡cÐU Øviv ci¯•i †_‡K Avjv`v _v‡K| wmf‡Kv‡l †cÖv‡UvcÐvRg 
cÖvPxi †Nu‡l _v‡K| d‡j GKwU †K› ª̀xq duvcv RvqMvi m„wó nq, hv 
Lv`¨ cwienb bj wn‡m‡e KvR K‡i| G‡`i cÖvPxi wjMwbb hy³| 
cwiYZ wmf‡Kv‡l †Kv‡bv †Kw› ª̀Kv _v‡K bv| cvZvq cȪ ‘ZK…Z 
Lv`¨ Dw™¢`‡`‡ni wewfbœ As‡k cwienb Kiv G‡`i cÖavb KvR| 

k DÏxc‡Ki wPÎ X I Y Øviv g–jZ RvB‡jg I †d¬v‡qg wUmÿ ‡K 
†evSv‡bv n‡q‡Q| RvB‡jg I †d¬v‡qg wUmÿ i mgwš̂Z Kvh©µ‡gi 
gva¨‡g Dw™¢` Zvi cwienb KvR m¤•bœ K‡i| 
Dw™¢‡` cwienb ej‡Z gvwU †_‡K †kvwlZ cvwb I LwbR jeY Ges 
cvZvq cȪ ‘ZK…Z Lv‡`¨i PjvPj‡K †evSvq| 
Avgiv Rvwb, RvB‡jg †f‡m‡ji gva¨‡g cvwb Ges LwbR jeY 
Dw™¢‡`i cvZvq †cuŠQvq| cÖ‡¯^`b Uvb, ˆKwkK kw³ Ges g–jR 
Pv‡ci d‡j †Kvlim Dw™¢‡`i cvZvq †cuŠQvq| Gfv‡e cvZvq cvwb 
†cuŠQv‡j †mLv‡b Lv`¨ cȪ ‘Z nq| cȪ ‘Z Lv`¨ Dw™¢‡`i wewfbœ 
GjvKvq cwien‡bi `vwqZ¡ MÖnY K‡i †d¬v‡qg wUmÿ | G Lv`¨ 
†d¬v‡q‡gi wmfb‡ji gva¨‡g cÖevwnZ nq| Dw™¢‡`i wewfbœ ˆRe 

†hŠM †d¬v‡qg wUmÿ i gva¨‡g wecixZ w`‡K GKB mv‡_ PjvPj K‡i| 
Dw™¢‡`i wb‡Pi w`‡Ki †hŠMMy‡jv wb‡Pi w`‡K, Dc‡i ms‡kÐwlZ 
†hŠMMy‡jv Dc‡ii w`‡K Ges Dw™¢‡`i gvSvgvwS GjvKvq ms‡kÐwlZ 
c`v_©My‡jv Dc‡i ev wb‡P †h‡Kv‡bv w`‡K cÖevwnZ nq| 
A_©vr RvB‡jg wUmÿ  gvwU †_‡K cvwb I LwbR jeY Dw™¢‡`i cvZvq 
cwienb K‡i Ges †mLv‡b cȪ ‘ZK…Z Lv`¨ †d¬v‡qg wUmÿ i gva¨‡g 
Dw™¢`‡`‡ni me©Î †cuŠ‡Q hvq| Gfv‡eB, RvB‡jg I †d¬v‡qg wUmÿ i 
mgwš̂Z Kvh©µg Dw™¢‡`i cwien‡b f‚wgKv cvjb K‡i| ZvB ejv hvq, 
Dw™¢` wU‡K _vK‡Z RvB‡jg I †d¬v‡qg wUmÿ i f‚wgKv Acwimxg| 

 cÖkœ  02 
  

 

H2O  
ch©vq    (i) 

O2  
 

CO2  
ch©vq    (ii) 

kK©iv 
Drcv`b 

ATP, 
NADPH + 
H+ Drcv`b 

 
wPÎ : A 

K. C3 Dw™¢` Kv‡K e‡j? 1 
L. ZvcgvÎv mv‡jvKms‡kÐl‡Yi GKwU Myi“Z¡c–Y© cÖfveKÑ 

e¨vL¨v Ki| 2 
M. DÏxc‡K ch©vq (i) bs Gi bvg D‡jÐLc–e©K cÖwµqvwU 

e¨vL¨v Ki| 3 
N. gvbe mf¨Zvi AMÖMwZ‡Z wPÎ 'A' cÖwµqvi Myi“Z¡ 

eûweaÑ hyw³mn gZvgZ `vI| 4 
[Aa¨vq 4 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †hme Dw™¢` K¨vjwfb P‡µi gva¨‡g kK©iv RvZxq Lv`¨ cȪ ‘Z 
K‡i I cÖ_g ¯’vqx c`v_© 3 Kve©bwewkó Zv‡K C3 Dw™¢` e‡j| 

i mv‡jvKms‡kÐl‡Y ZvcgvÎv LyeB Myi“Z¡c–Y© f‚wgKv iv‡L| AwZ 
wbæ ZvcgvÎv I AwZ D”P ZvcgvÎvq G cÖwµqv Pj‡Z cv‡i bv| 
mv‡jvKms‡kÐlY Pjvi Rb¨ cwiwgZ ZvcgvÎv 22Ñ35 †mjwmqvm 
ch©š@| Gi †ewk ev Kg n‡j mv‡jvKms‡kÐlY nviI ev‡o K‡g| 

j DÏxc‡K DwjÐwLZ ch©vq (i) n‡jv mv‡jvKms‡kÐl‡Yi Av‡jvK 
wbf©i ch©vq| mv‡jvKms‡kÐlY ỳwU ch©v‡q wef³; h_vÑ (1) 
Av‡jvKwbf©i ch©vq Ges (2) Av‡jvK wbi‡c¶ ch©vq| Av‡jvi 
Dcw¯’wZ‡Z mv‡jvKms‡kÐl‡Yi Av‡jvK ch©vqwU msNwUZ nq| wb‡P 
ch©vqwU e¨vL¨v Kiv n‡jvÑ 

g‡Wj †U÷- 05 
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mv‡jvKms‡kÐl‡Yi Av‡jvKwbf©i ch©v‡qi Rb¨ Av‡jv Acwinvh©| G 
ch©v‡q m–h©v‡jvK‡K Kv‡R jvwM‡q †K¬v‡ivwd‡ji mnvqZvq        
ATP ˆZwi nq| G ch©v‡q †mŠikw³ ivmvqwbK kw³‡Z iƒcvš@wiZ 
nq| G cÖwµqvq ATP I NADPH + H+ Drcbœ nq| G iƒcvš@wiZ 
kw³ ATP Gi g‡a¨ mwÂZ nq| ATP I NADPH + H+ m„wó‡Z 
†K¬v‡ivwdj Myi“Z¡c–Y© f‚wgKv cvjb K‡i| †K¬v‡ivwdj AYy 
Av‡jvKiwk¥i †dvUb †kvlY K‡i Ges †kvlYK…Z †dvUb n‡Z kw³ 
mÂq K‡i ADP Gi mv‡_ A‰Re dm‡dU wgwjZ n‡q ATP ˆZwi 
K‡i| ATP ˆZwii G cÖwµqv‡K d‡Uvdm‡dvivB‡jkb e‡j| 

ADP + Pi Av‡jv

†K¬v‡ivwdj

 ATP  

m–h©v‡jvK I †K¬v‡ivwd‡ji mnvqZvq cvwb we‡qvwRZ n‡q Aw·‡Rb, 
nvB‡Wªv‡Rb I B‡jKUªb Drcbœ nq| G cÖwµqv‡K cvwbi 
d‡UvjvBwmm ejv nq| d‡Uvdm‡dvivB‡jkb cÖwµqvq ATP Drcbœ 
nq Ges B‡jKUªb NADP †K weRvwiZ K‡i NADPH + H+ Drcbœ 
K‡i| ATP Ges NADPH + H+ †K AvËxKiY kw³ ejv nq| 

k DÏxcK wPÎ-A cÖwµqvwU n‡jv mv‡jvKms‡kÐlY cÖwµqv hvi 
Dci RxeRM‡Zi Aw¯@Z¡ wbf©i K‡i| gvbyl G RM‡Zi Aš@fz©³| 
mv‡jvKms‡kÐlY me‡P‡q Myi“Z¡c–Y© ˆRe ivmvqwbK cÖwµqv| G 
cÖwµqvi gva¨‡gB †mŠikw³‡K e¨envi K‡i mgMÖ RxeRMr wU‡K 
Av‡Q| meyR Dw™¢` kw³i g–j Drm m–h© n‡Z †mŠikw³ MÖnY K‡i 
Zv‡K ivmvqwbK kw³‡Z cwiYZ K‡i Lv‡`¨i g‡a¨ Ave× iv‡L| 
Dw™¢` Zv‡`i kvixie„Ëxq KvR I e„w×i Rb¨ G kw³i wKQz Ask 
e¨q K‡i| mv‡jvKms‡kÐlY bv n‡j cÖ‡qvRbxq kw³i Afv‡e ax‡i 
ax‡i mgMÖ Dw™¢` wejyß n‡q hv‡e| †Kv‡bv cÖvYxB Zvi wb‡Ri Lv`¨ 
wb‡R cȪ ‘Z Ki‡Z cv‡i bv| cÖvYxiv Lv‡`¨i Rb¨ Dw™¢‡`i Dci 
wbf©ikxj| Zviv mv‡jvKms‡kÐl‡Yi d‡j Drcbœ kK©iv‡K MÖnY K‡i 
†eu‡P _v‡K| cÖvYxiv Dw™¢` †_‡K Drcbœ Lv`¨ †hgbÑ djg–j, 
kvKmewR, Nvm BZ¨vw` †L‡q RxebaviY K‡i| hw` 
mv‡jvKms‡kÐlY bv n‡Zv Z‡e mgMÖ Dw™¢` aŸsm n‡q †hZ| d‡j 
cÖvYxiv Lv‡`¨i Afv‡e ax‡i ax‡i wejyß n‡q †hZ| ZvQvov 
mv‡jvKms‡kÐlY cÖwµqvq cwi‡e‡ki O2 I CO2 Gi fvimvg¨ eRvq 
_v‡K| cÖvYxiv memgq CO2 Z¨vM K‡i| G CO2 Dw™¢` MÖnY K‡i 
mv‡jvKms‡kÐlY cÖwµqvi gva¨‡g Ges O2 Z¨vM K‡i| d‡j cÖvYxiv 
k¦m‡bi Rb¨ cÖ‡qvRbxq O2 cvq| 
gvbemf¨Zvi AMÖMwZ A‡bKvsk mv‡jvKms‡kÐl‡Yi Dci cÖZ¨¶ ev 
c‡iv¶fv‡e wbf©ikxj| Abœ, e¯¿, wkí mvgMÖx †hgb bvBjb, 
†iqb, KvMR, †mjy‡jvR, KvV, ivevi, Jla (KzBbvBb, giwdb), 
R¡vjvwb Kqjv, †c‡Uªvj, M¨vm cÖf…wZ Dw™¢` †_‡K cvIqv hvq| ZvB 
G cÖwµqv bv NU‡j gvbemf¨Zv aŸsm n‡e| 

 cÖkœ  03  cjv‡ki eqm AvU eQi| eqm Abymv‡i Zvi kvixwiK 
I gvbwmK weKvk N‡Uwb| Wv³v‡ii Kv‡Q wb‡q †M‡j Wv³vi mv‡ne 
Zv‡K †`‡L ej‡jb Lv`¨e¯‘ cvK¯’wj‡Z G‡m RxevYygy³ n‡q 
cwicvK nq wKš‘ ivmvqwbK ª̀e¨ wgwkÖZ Lvevi MÖn‡Yi d‡j 
cjv‡ki GgbwU n‡”Q| mK‡jB G e¨vcv‡i m‡PZb bv n‡j fwel¨r 
cÖRš§ ûgKxi m¤§yLxb n‡e| 

K. BMR Kx? 1 
L. m¤•–iK Avwgl ej‡Z Kx eySvq? 2 
M. Dwj­wLZ A½wU‡Z GbRvB‡gi wµqv e¨vL¨v Ki| 3 
N. Wv³vi mv‡ne †k‡lv³ Dw³wUi h_v_©Zv g–j¨vqb Ki| 4 

[Aa¨vq 5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 
h BMR n‡jv †emvj †gUvewjK †iU hv c–Y© wekÖvgiZ Ae¯’vq 
gvbe kix‡i e¨eüZ kw³i cwigvY wb‡ ©̀k K‡i| 

i wgkÖ Avwgl‡K m¤•–iK Avwgl e‡j| `yB ev Z‡ZvwaK Dw™¢¾ 
Avwgl GK‡Î ivbœv K‡i Lv`¨gvb evov‡bvi d‡j AvU iKg 
Avek¨Kxq A¨vgvB‡bv GwmW cvIqv hvq| †hgbÑ Wvj I Pvj w`‡q 
wLPzwo ivbœv K‡i m¤•–iK Avwgl ˆZwi Kiv hvq| 

j DÏxc‡K Dwj­wLZ A½wU n‡jv cvK¯’wj| GLvb †_‡K †ccwmb 
wbtm„Z nq| †ccwmb GK ai‡bi GbRvBg hv Avwgl‡K †f‡O `yB ev 
Z‡ZvwaK A¨vgvB‡bv GwmW w`‡q ˆZwi †hŠM cwj‡ccUvBW ˆZwi K‡i| 
cvK¯’wj‡Z Lv`¨ Avmvi ci Gi Aš@tcÖvPx‡ii M¨vw÷ªKMÖwš’ †_‡K 
M¨vw÷ªK im ¶wiZ nq| M¨vw÷ªK i‡mi nvB‡Wªv‡K¬vwiK GwmW 
Lv`¨‡K RxevYygy³ Kivi cvkvcvwk wbw®Œq †ccwm‡bv‡Rb 
GbRvBg‡K mwµq †ccwmb-G cwiYZ K‡i Ges cvK¯’wj‡Z 
†ccwm‡bi myôz Kv‡Ri Rb¨ Aèxq cwi‡ek m„wó K‡i| GB Aèxq 
cwi‡e‡k †ccwmb GbRvBg Avwgl‡K †f‡½ `yB ev Z‡ZvwaK 
A¨vgvB‡bv GwmW MwVZ cwj‡ccUvBW G cwiYZ K‡i| cvK¯’wji 
AbeiZ ms‡KvPb cÖmvi‡Yi d‡j Ges GbRvB‡gi wµqvq Lv`¨ 
wgkÖ g‡Ê cwiYZ nq| G‡K cvKgÊ e‡j| mÿ ‡ci g‡Zv GB gÊ 
cieZx©‡Z KcvwUKv †f` K‡i ¶z`ªv‡š¿ cÖ‡ek K‡i| 

k ivmvqwbK ª̀e¨ e¨env‡i Lvevi welv³ nq| eZ©gv‡b Lvev‡i 
wewfbœ cÖKvi evwYwR¨K is e¨eüZ n‡”Q| GB RvZxq Lvevi †L‡j 
ax‡i ax‡i hK…‡Zi Kvh©KvwiZv bó nq| gvQ digvwj‡b Wzev‡bv n‡j 
Zv gv‡Qi †Kv‡li mv‡_ †hŠM ˆZwi K‡i †d‡j Ges ivbœv Kiv gv‡Qi 
mv‡_ Zv gvbe‡`‡n cÖ‡ek K‡i| GB welv³ †hŠM bvbv iKg RwUj 
†iv‡Mi DcmM© I K¨vÝvi RvZxq †iv‡Mi m„wó K‡i| gRỳ  Lv`¨ I 
mewR‡Z e¨eüZ KxUbvkK wkï‡`i evoš@ †Kv‡l weiƒc cÖfve 
†d‡j| d‡j GKw`‡K †hgb wkïi g‡bi weKvk e¨vnZ nq, Ab¨w`‡K 
Zviv bvbviKg ˆ`wnK Amȳ ’Zvi fz‡M _v‡K| DÏxc‡Ki cjvk AvU 
eQ‡ii n‡jI Zvi kvixwiK I gvbwmK weKvk N‡Uwb †`‡L Wv³vi 
Zvi Amȳ ’Zv‡K ivmvqwbK ª̀e¨ wgwkÖZ Lvevi MÖn‡Y N‡U‡Q e‡j 
kbv³ K‡ib| 
myZivs †`Lv hv‡”Q †h, ivmvqwbK ª̀e¨ wgwkÖZ Lvevi †L‡j 
Rb¯̂v‡¯’¨i ¶wZ nq Ges fwel¨r cÖRš§ ûgwKi m¤§yLxb nq| Gfv‡e 
AbeiZ Lv‡`¨ ivmvqwbK c`v_© e¨eüZ n‡Z _vK‡j fwel¨‡Z GKwU 
Amȳ ’ I weKjv½ cÖR‡š§i m„wó n‡e| ZvB cÖ‡qvRb m‡PZbZv| 
fwel¨r cÖR‡š§i mȳ ’Zv eRvq ivL‡Z Lvev‡i ivmvqwbK ª̀e¨ e¨envi 
I MÖnY †iva Kiv AZ¨vek¨K| DÏxc‡Ki Wv³vi mv‡n‡ei †k‡lv³ 
Dw³wU ZvB h_v_©| 
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 cÖkœ  04   
 

 

 

 

 

dzmdz‡mi mgm¨v 

ey‡Ki g‡a¨ 
No No  
AvIqvR 

fMœ̄ ^i I  
Nb Nb  
R¡i 

LymLy‡m Kvwk  
Ges gv‡S gv‡S  

Kvwki mv‡_ i³ hvq| 
X Y Z  

K. UªvÝ‡RwbK Kx? 1 
L. nVvr VvÛv evZvm dzmdz‡m cÖ‡ek Ki‡j ¶wZ Ki‡Z 

cv‡i bv †Kb? e¨vL¨v Ki| 2 
M. 'Z' NwUZ †ivMwU m¤•‡K© e¨vL¨v Ki| 3 
N. X I Y Gi g‡a¨ †Kvb †ivMwU gvbe‡`‡ni Rb¨ 

AwaKZi gvivZ¥K? we‡kÐlY Ki| 4 
[Aa¨vq 7 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h wRb  cÖ‡KŠk‡ji gva¨‡g cÖvß bZzb ˆewkó¨m¤•bœ RxeB n‡jv 
UªvÝ‡RwbK| 

i nVvr dzmdz‡m cÖ‡ek Kiv VvÛv evZvm bvwmKvi‡Ü«i †jvg I 
c ©̀v Øviv wKQyUv cÖwZnZ nq| GQvov wbtk¦v‡mi Rb¨ M„nxZ evZvm 
bvmvc_ w`‡q cÖ‡ek Kivi mgq wKQyUv ï®‹ nq| Gi d‡j nVvr 
VvÛv evZvm dzmdz‡m cÖ‡ek K‡i †Kv‡bv cÖKvi ¶wZ Ki‡Z cv‡i bv| 

j DÏxc‡Ki Z Gi j¶YMy‡jv we‡kÐlY Ki‡j ejv hvq †h, †ivMwU 
n‡jv h²v| h²v ïay dzmdz‡mi †ivM bq, †`‡ni †h‡Kv‡bv ¯’v‡b 
h²v n‡Z cv‡i| wb‡æ h²v †iv‡Mi e¨vL¨v †`qv n‡jvÑ 
h²v g–jZ Mycobacterium tuberculosis bvgK e¨vK‡Uwiqvi 
Avµg‡Y n‡q _v‡K| A¯̂v¯’¨Ki cwi‡e‡k GB †ivM AwZ mn‡R 
we¯@vi jvf K‡i| GB †iv‡Mi d‡j LymLy‡m Kvwk nq, hv wZb 
mßv‡ni †ewk mgq a‡i _vK‡Z cv‡i| A‡bK mgq Kvwki mv‡_ 
i³ hvq| GQvov R¡i Av‡m Ges †ivMxi IRb ax‡i ax‡i Kg‡Z 
_v‡K| †`‡n G †iv‡Mi AvµgY NU‡j mn‡R Gi j¶Y cÖKvk cvq 
bv| hLb RxevYyMy‡jv †`‡ni †ivM cÖwZ‡ivaK †k¦Z i³KwYKv‡K 
civ¯@ K‡i †`n‡K ỳe©j K‡i ZLbB G †iv‡Mi j¶Y cÖKvk cvq| 
h²v cÖwZ‡iv‡a wkï‡`i we.wm.wR. wUKv †`qv nq| GQvov eoiv GB 
†iv‡M Avµvš@ n‡j Wv³v‡ii civgk© Abyhvqx Jla †meb Kiv DwPZ| 
k DÏxc‡K DwjÐwLZ j¶YMy‡jvi g‡a¨ X n‡jv wbD‡gvwbqv Ges Y 
n‡jv dzmdz‡mi K¨vÝvi †ivM| †ivM ỳwUi g‡a¨ dzmdz‡mi K¨vÝvi 
gvbe‡`‡ni Rb¨ AwaKZi gvivZ¥K| wb‡æ Zv we‡kÐlY Kiv n‡jv 
wbD‡gvwbqv †iv‡Mi Ab¨Zg cÖavb KviY n‡jv wbD‡gvK°vm 
(Pneumococcus) e¨vK‡Uwiqv| G †iv‡M dzmdz‡m †kÐ®§v RvZxq 
Zij c`v_© R‡g Kd m„wó nq| Kvwk I k¦vmKó nq| †`‡ni 
ZvcgvÎv e„w× cvq| P–ovš@ ch©v‡q ey‡Ki g‡a¨ NoNo AvIqvR 
nq, gvivZ¥K k¦vmKó nq| Wv³v‡ii civgk© Abyhvqx Jla †meb 
Ki‡j G †ivM †_‡K gyw³ cvIqv hvq| 
Aciw`‡K dzmdz‡mi K¨vÝv‡ii cÖavb KviY a–gcvb| GQvovI evqy 
I cwi‡ek –̀lYRwbZ Kvi‡YI G †ivMwU n‡q _v‡K| G †iv‡M 
Avµvš@ n‡j `xN©w`b a‡i LymLy‡m Kvwk I ey‡K e¨_v nq| fMœ¯̂i, 

IRb n«vm Ges ¶zavgv›`¨, nuvcvwb, Nb Nb R¡i nIqv BZ¨vw` 
j¶YMy‡jv †`Lv hvq| †iv‡Mi j¶YMy‡jv †`Lv †M‡j AbwZwej‡¤̂ 
Wv³v‡ii civgk© †bIqv DwPZ| KviY dzmdzm K¨vÝvi n‡j GwU 
`ª“Z Lviv‡ci w`‡K AMÖmi nq| AwaKvsk †¶‡ÎB dzmdzm K¨vÝv‡i 
†ivMx g„Zz¨eiY K‡i _v‡K| Avgv‡`i †`‡k cyi“‡li K¨vÝviRwbZ 
g„Zz¨i cÖavb KviY dzmdzm K¨vÝvi| 
AZGe Dc‡iv³ Av‡jvPbv †_‡K GUv ¯•ófv‡e eySv hv‡”Q †h, 
wbD‡gvwbqvi Zzjbvq dzmdz‡mi K¨vÝvi gvbe‡`‡ni Rb¨ AwaKZi gvivZ¥K| 

 cÖkœ  05   
 

 
K. Aw¯’mwÜ Kx? 1 
L. gvbe‡`‡n †cwki KvR e¨vL¨v Ki| 2 
M. DÏxc‡Ki DwjÐwLZ ‘X’ As‡ki MVb eY©bv Ki| 3 
N. DÏxc‡K DwjÐwLZ ‘X’ As‡k msNwUZ †iv‡Mi 

cÖwZKv‡ii Dcvq we‡kÐlY Ki| 4 
[Aa¨vq 9 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h `yB ev Z‡ZvwaK Aw¯’i ms‡hvM¯’jB n‡jv Aw¯’mwÜ| 

i gvbe‡`‡n †cwk wewfbœ KvR K‡i _v‡K| †cwk‡Kvl ms‡KvPb I 
cÖmvi‡Yi gva¨‡g †`‡ni wewfbœ A½ mÂvjb, Pjb I Af¨š@ixY 
cwienb NUvq| Hw”QK †cwk ms‡KvPb cÖmvi‡Yi Øviv nvZ, cv 
BZ¨vw` A‡½i mÂvjb NUvq| A‰bw”QK †cwk cÖavbZ †`‡ni 
Af¨š@ixY A½ mÂvj‡b (†hgbÑ nRg cÖwµqvq A‡š¿i 
µgms‡KvPb) Ask †bq| gvbe åƒY m„wói GKwU we‡kl ch©vq †_‡K 
g„Zz¨i c–e© g“n–Z© ch©š@ ür‡cwk GKwU wbw ©̀ó MwZ‡Z msKzwPZ I 
cÖmvwiZ n‡q †`‡ni g‡a¨ i³ PjvP‡ji cÖwµqv mPj iv‡L|  

j DÏxc‡K DwjÐwLZ 'X' AskwU n‡jv GK ai‡bi Aw¯’mwÜ| 
gvbe‡`‡n A‡bK ai‡bi Aw¯’-mwÜ †`Lv hvq| Zvi g‡a¨ 'X' 
AskwU n‡jv Kâv Aw¯’mwÜ| wb‡P D³ As‡ki MVb eY©bv Kiv n‡jv :  
`yB ev Z‡ZvwaK Aw¯’i ms‡hvM¯’j‡K Aw¯’mwÜ e‡j| cÖwZwU 
Aw¯’mwÜi Aw¯’My‡jv GKiKg w¯’wZ¯’vcK i¾yi g‡Zv eÜbx 
w`‡q `„pfv‡e AvUKv‡bv _v‡K, d‡j Aw¯’My‡jv mn‡R mwÜ¯’j 
†_‡K wePz¨Z n‡Z cv‡i bv| mwÜ¯’j wewfbœ A½-cÖZ¨½ mÂvj‡b 
mvnvh¨ K‡i| Dc‡ii Aw¯’ mwÜwU n‡jv cv‡qi nuvUz ev Rvbyi 
Aw¯’mwÜ| Avi G‡Z Kâv Aw¯’mwÜ †`Lv hvq| †hgb `iRvi 
cvjÐv‡K KvVv‡gvi mv‡_ AvU‡K iv‡L, †miƒc Kâvi g‡Zv mwÜ‡K 
Kâv Aw¯’ mwÜ e‡j| Rvby QvovI nv‡Zi KbyB Ges 
Av½yjMy‡jv‡Z G ai‡bi Aw¯’mwÜ †`Lv hvq| Gme mwÜ †Kej 
GK w`‡K bvov‡bv hvq| GMy‡jvI mvB‡bvwfqvj Aw¯’mwÜi D`vniY| 

k DÏxc‡K DwjÐwLZ ‘X’ AskwU n‡jv Aw¯’mwÜ| Aw¯’mwÜ‡Z 
msNwUZ †ivM‡K ejv nq †Mu‡UevZ ev Av_ª©vBwUm| wb‡P Av_ª©vBwUm 
†ivMwU cÖwZKv‡ii DcvqMy‡jv we‡kÐlY Kiv n‡jv 
1.  AZ¨waK cwikÖg Avi fvix KvR †_‡K weiZ _vKv| 
2.  m¤¢e n‡j w`‡bi †ejvq GKUz K‡i Nywg‡q †bIqv| 
3.  hš¿Yv`vqK wMu‡Ui Dci Mig mü vK †bIqv| 
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4.  Aw¯’mwÜi bovPov wVK ivL‡Z nvjKv e¨vqvg Kiv| 
5.  Wvj RvZxq, exRRvZxq Lv`¨ cwinvi Kiv| 
6.  Wv³v‡ii civgk© Abyhvqx †e`bv DckgKvix Jla †meb I 

mwVK wPwKrmv Øviv G †ivM †_‡K cwiÎvY cvIqv hvq|  
7.  ¯^v¯’¨m¤§Z cwi‡e‡k emevm Kiv| 

 cÖkœ  06  nVvr K‡i Av½y‡j myP dzU‡j Avgiv ª̀“Z nvZwU 
DÏxcbvi ¯’vb †_‡K mwi‡q †bB| Avgiv GB e¨_v Abyfe Kwi 
GKUv we‡kl wUmÿ i gva¨‡g Ges GB NUbvwU GKUv AvKw¯§K  wµqv 
Øviv N‡U| 

K. cÖZœZË¡we`¨v Kx? 1 
L. Biromial Nomenclature †Kb cwiwPZ? 2 
M. DÏxc‡K Dwj­wLZ wUmÿ wUi MvVwbK I Kvh©Kix 

GK‡Ki mwPÎ eY©bv `vI| 3 
N. DÏxc‡K Dwj­wLZ AvKw¯§K NUbvwU GKwU we‡kl 

wµqv Øviv m¤•bœ nqÑ we‡k­lY Ki| 4 
[Aa¨vq 10 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 
h cÖv‰MwZnvwmK Rx‡ei weeiY Ges Rxevk¥ m¤•wK©Z weÁvbB 
n‡jv cÖZœZË¡we`¨v| 

i GKwU Rxe KZ…©K m„ó ˆRe ivmvqwbK c`v‡_©i Kvi‡Y hw` Ab¨ 
Rx‡ei e„w× I weKvk AvswkK ev m¤•–Y©iƒ‡c evavcÖvß nq A_ev 
g„Zz̈  N‡U Z‡e †mB cÖwµqv‡K A¨vw›Uev‡qvwmm e‡j| AYyRxe RM‡Z 
G ai‡bi m¤•K© A‡bK †ewk †`Lv hvq| 

j DÏxc‡Ki Dwj­wLZ wUmÿ wU n‡jv øvqywUmÿ | øvqywUmÿ i MvVwbK I 
Kvh©Kix GK‡Ki bvg wbDib| wb‡P wbDi‡bi mwPÎ eY©bv Kiv n‡jvÑ 
i. †Kvl‡`n : c­vRgv‡gg‡eªb, mvB‡Uvc­vRg I wbDwK¬qvm mgš̂‡q MwVZ 
wbDi‡bi †MvjvKvi, ZviKvKvi A_ev wW¤̂vKvi Ask †Kvl‡`n bv‡g 
cwiwPZ| mvB‡Uvc­vR‡g gvB‡UvKwÛªqv, MjwR e¯‘, jvB‡mv‡Rvg, Pwe©, 
M­vB‡Kv‡Rb, iÄK KYvmn AmsL¨ wbmj `vbv _v‡K| 
ii. cÖjw¤̂Z Ask : †Kvl‡`n †_‡K m„ó kvLv-cÖkvLv‡KB cÖjw¤^Z Ask 
e‡j| cÖjw¤^Z Ask †WbWªvBU I A¨v·b wb‡q MwVZ| †Kvl‡`‡ni 
Pviw`‡K kvLvhy³ ¶z ª̀ ¶z ª̀ cÖjw¤^Z Ask‡K †WbWªvBU e‡j| GKwU 
wbDi‡b †WbWªvB‡Ui msL¨v k–b¨ †_‡K K‡qKUv ch©š@ n‡Z cv‡i| 

 
wPÎ : wbDib 

†Kvl‡`n †_‡K Drcbœ †ek j¤̂v kvLvwenxb Zš‘wUi bvg A¨v·b| 
Gi Pviw`‡K wbDwi‡jgv bvgK cvZjv AveiY _v‡K| wbDwi‡jgv I 
A¨v·‡bi ga¨eZx© AÂ‡j †øn c`v‡_©i GKwU ¯@i _v‡K| G‡K 
gv‡qwjb e‡j| G  AveiYxwU Awew”Qbœ bq| wbw ©̀ó `–iZ¡ cici GwU 
mvaviYZ wew”Qbœ Ae¯’vq _v‡K| G wew”Qbœ As‡k wbDwi‡jgvi mv‡_ 
A¨v·‡bi cÖZ¨¶ ¯•k© N‡U| G AveiYxwenxb AskwU‡K i¨vbwfqv‡ii 
ce© e‡j| A¨v·‡bi g–j A‡¶i AveiYx‡K  A¨v·‡jgv e‡j| 
k DÏxc‡K Dwj­wLZ AvKw¯§K NUbvwU A_©vr AvOz‡j myP dzU‡j nvZ 
mwi‡q †bIqv g–jZ cÖwZeZx© wµqv| wb‡P Zv we‡k­lY Kiv n‡jvÑ 
cÖwZeZx© wµqv ej‡Z DÏxcbvi AvKw¯§K I ¯̂qswµq cÖwZwµqv‡K 
eySvq| Avgiv B”Qv Ki‡jB cÖwZeZx© wµqv‡K wbqš¿Y Ki‡Z cvwi 
bv| cÖwZeZx© wµqv g–jZ mylyævKvÊ Øviv wbqwš¿Z nq| Avi wbDib 
gvbe‡`‡ni mKj Kvh©vewji wbqš¿K| øvqywUmÿ  ev wbDib cwi‡ek 
†_‡K DÏxcbv MÖnY K‡i †`‡ni wfZ‡i cwievwnZ K‡i Zv 
ev¯@evqbI K‡i| øvqyKv‡Êi a–mi As‡k Aew¯’Z ms‡e`x wbDi‡bi 
A¨v·b †_‡K Zwor ivmvqwbK c×wZ‡Z DÏxcbv †gvUi ev AvÁvevnx 
øvqyi †WbWªvB‡U cÖ‡ek K‡i| ms‡e`x øvqyi A¨v·b I AvÁvevnx 
øvqyi †WbWªvB‡Ui ga¨eZx© wmb¨vc‡mi ga¨ w`‡q G DÏxcbv †cwk‡Z 
cÖ‡ek K‡i| †gvUi ev AvÁvevnx øvqyi wbDi‡bi †WbWªvBU †_‡K 
DÏxcbv †cwk‡Z †cuŠQ‡j †K› ª̀xq øvqyZ‡š¿i wb‡ ©̀‡k †cwki ms‡KvPb 
N‡U| d‡j D™¢–Z wµqvwUi Zvr¶wYK cÖwZwµqv N‡U| 

 cÖkœ  07   
 Tt 

T t 

Tt 

T t 

    
P 

Q 
 

X Y 

X XX XY 
X XX XY 

  
 wPÎ : 1  wPÎ : 2 

K. cÖKiY Kv‡K e‡j? 1 
L. ga¨ Av‡gwiKvq †Kv‡qj cvwL wejyß n‡q hvIqvi 

KviY e¨vL¨v Ki| 2 
M. wPÎ 1 Gi Av‡jv‡K gUikuywU MvQ wb‡q †g‡Û‡ji 

ZË¡wU e¨vL¨v Ki| 3 
N. gvby‡li wj½ wba©vi‡Y P I Q Gi g‡a¨ †KvbwU 

f‚wgKv iv‡L? wPÎ 2 Gi Av‡jv‡K we‡kÐlY Ki| 4 
[Aa¨vq 12 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h WviDB‡bi g‡Z, c„w_ewi ỳwU Rxe KLbI AweKj GKB iKg 
n‡Z cv‡i bv| A_©vr ỳwU Rx‡ei g‡a¨ wKQz bv wKQz cv_©K¨ ev †f` 
_vK‡eB| G‡K cÖKiY e‡j| 

i ga¨ Av‡gwiKvq †Kv‡qj cvwL wejyß nIqvi Rb¨ gvbylB `vqx| 
gvby‡li KvR K‡g©i cÖfve c‡o‡Q cvwLi Dci| K…wl Drcv`b 
evov‡bvi ZvwM‡` I mvgyw ª̀K ev¯‘ms¯’vb bó nIqvi Kvi‡Y 
cvwLiv Zv‡`i evmf‚wg nvwi‡q‡Q| Z‡e K…wl Rwg‡Z djb evov‡Z 
KxUbvk‡Ki e¨envi D³ cvwL wejywßi Ab¨Zg KviY| 
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j DÏxc‡Ki wPÎ : 1 †K c–Y©v½iƒ‡c cÖKv‡ki gva¨‡g F1 I F2 
Rbyi djvdj †g‡Û‡ji Z‡Ë¡i gva¨‡g we‡kÐlY Kiv n‡jvÑ 
awi, weï× j¤̂v gUiïuwU Mv‡Qi wR‡bvUvBc = TT Ges weï× 
Lv‡Uv gUiïuwU Mv‡Qi wR‡bvUvBc = tt 
wcZv-gvZv : wd‡bvUvBc  weï× j¤̂v  weï× Lv‡Uv  

     

 TT 

Tt 

tt 

T T 

Tt 

t t 

Tt Tt F1 Rby : wR‡bvUvBc  

M¨v‡gU 

wR‡bvUvBc   

 
 wd‡bvUvBc  mK‡jB wgwkÖZ j¤̂v  
F1 Rbyi eska‡ii g‡a¨ µmÑ 
 wd‡bvUvBc  wgwkÖZ j¤̂v  wgwkÖZ Lv‡Uv  

     

 Tt 

TT 

Tt 

T t 

tt 

T t 

Tt Tt F2 Rby : wR‡bvUvBc  

M¨v‡gU 

wR‡bvUvBc   

 
 wd‡bvUvBc  wZbwU j¤̂v, GKwU Lv‡Uv  

myZivs DÏxc‡Ki wPÎ : 1 Abymv‡i †`Lv hvq †h, weï× j¤̂v I 
weï× Lv‡Uv Dw™¢‡`i msKivq‡bi d‡j F1 eska‡i m„wó mKj 
Dw™¢` n‡e wgwkÖZ j¤̂v| Avevi F1 eska‡ii wgwkÖZ j¤̂v Dw™¢‡`i 
g‡a¨ msKivqb NUv‡j F2 eska‡i m„ó Dw™¢‡`i g‡a¨ wZbwU n‡e 
j¤̂v Ges GKwU n‡e weï× Lv‡Uv| 

k  DÏxcK wPÎ : 2 n‡jv 
P  

Q 
X Y 

X XX XY 
 X XX XY 

gvby‡li wj½ wba©vi‡Y P ev XY †m· †µv‡gv‡Rvg Gi f‚wgKvB 
gyL¨| wb‡P Zv Av‡jvPbv Kiv n‡jvÑ 
mš@v‡bi wj½ wba©viYKvix †µv‡gv‡Rvg‡K †m· †µv‡gv‡Rvg e‡j| 
†m· †µv‡gv‡Rvg ỳwU "X" Ges "Y" bv‡g cwiwPZ| ¯¿x‡jv‡Ki 
wWcÐ‡qW †Kv‡l ỳwU †m· †µv‡gv‡RvgB "X" †µv‡gv‡Rvg A_©vr 
XX| wKš‘ cyi“l‡`i †¶‡Î ỳwUi g‡a¨ GKwU "X" Ges AciwU 
"Y" †µv‡gv‡Rvg A_©vr XY| "X" Ges "Y" Dfq ai‡bi †m· 
†µv‡gv‡RvgB AvK…wZ‡Z j¤̂v Ges i‡Wi g‡Zv| Z‡e Y †µv‡gv‡Rvg 
X †µv‡gv‡Rv‡gi Zzjbvq wKQzUv †QvU| ¯¿x‡jvK‡`i wW¤̂vk‡q 
wW¤̂vYy m„wói mgq hLb wg‡qvwmm wefvRb N‡U ZLb cÖwZwU wW¤̂vYy 
Ab¨vb¨ †µv‡gv‡Rv‡gi mv‡_ GKwU "X" †µv‡gv‡Rvg jvf K‡i| 
Ab¨w`‡K cyi“‡l ïµvYy m„wói mgq A‡a©K msL¨K ïµvYy GKwU K‡i 
"X" Ges A‡a©K msL¨K ïµvYy GKwU K‡i "Y" †µv‡gv‡Rvg jvf 
K‡i| wW¤̂vYy cyi“‡li "X" ev "Y" †µv‡gv‡Rvgevnx ïµvYy Øviv 
wbwl³ n‡Z cv‡i| d‡j RvB‡MvUwU `ywU "X" A_ev GKwU "X" 
Ges GKwU "Y" †µv‡gv‡Rvg wewkó n‡Z cv‡i| ỳwU "X" wb‡q †h 
wkï Rb¥v‡e †m n‡e Kb¨v Avi †h wkï GKwU "X" Ges GKwU "Y" 
A_©vr XY wb‡q Rb¥v‡e †m n‡e cyÎ| 
myZivs Dc‡iv³ Av‡jvPbv †k‡l ejv hvq, mš@v‡bi wj½ wbavi‡Y 
Dfq †m· †µv‡gv‡RvgB Myi“Z¡c–Y© f‚wgKv cvjb K‡i|  

 cÖkœ  08   Lv`¨wkKjwU j¶ Ki : 
meyR Dw™¢`  nwiY  evN 

(A)              (B)        (C) 
K. Drcv`K Kx? 1 
L. A¨vw›Uev‡qvwmm ej‡Z Kx eySvq? 2 
M. D³ Lv`¨wkK‡j 'B' Gi  msL¨v †e‡o †M‡j Kx NU‡eÑ 

e¨vL¨v Ki| 3 
N. DÏxc‡K Dwj­wLZ cÖwµqvq 'A' Gi f‚wgKvB gyL¨Ñ 

we‡k­lY Ki| 4 
[Aa¨vq 13 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 
h Drcv`K n‡jv mv‡jvKms‡k­lYKvix wewfbœ cÖKvi ˆkevj ev 
meyR Dw™¢`| 

i GKwU RxeKZ…©K m„ó ˆRe ivmvqwbK c`v‡_©i Kvi‡Y hw` Ab¨ 
Rx‡ei e„w× I weKvk AvswkK ev m¤•–Y©iƒ‡c evavcÖvß nq A_ev 
g„Zz̈  N‡U Z‡e †mB cÖwµqv‡K A¨vw›Uev‡qvwmm e‡j| AYyRxeRM‡Zi 
G ai‡bi m¤•K© A‡bK †ewk †`Lv hvq| cwi‡e‡k we`¨gvb wewfbœ 
Rx‡ei g‡a¨ cÖwZwbqZ wµqv-wewµqv nq Ges cÖ‡Z¨KwU Dcv`vb 
ci¯•‡ii mv‡_ m¤•K©hy³ GB m¤•K© Øviv †KD jvfevb n‡”Q 
Avevi †KD ¶wZMȪ @ n‡”Q| Avi Gfv‡eB Zviv cwi‡e‡ki 
fvimvg¨ eRvq †i‡L P‡j‡Q| 
j DÏxc‡Ki Lv`¨wkK‡j B n‡jv nwiY| nwiY GKwU Z…Y‡fvRx 
cÖvYx| A_©vr Dw™¢` †L‡q RxebaviY K‡i|  ZvB nwiY cÖ_g †kÖwYi 
Lv`K| evN gvsmvkx  cÖvYx| ZvB Giv nwiY †L‡q †eu‡P _v‡K| 
†Kv‡bv Kvi‡Y e‡b nwi‡Yi msL¨v †e‡o †M‡j e‡bi me meyR 
MvQcvjv mvevi K‡i †dj‡e| d‡j e‡bi Ab¨vb¨ cÖvYx Lv`¨vfv‡e 
gviv hv‡e| Ab¨w`‡K ev‡Ni  Lv`¨ cÖvPzh©Zvi Kvi‡Y ev‡Ni msL¨vI 
†e‡o hv‡e| ev‡Ni msL¨v †e‡o †M‡j e‡bi Ab¨vb¨ cÖvYxI gviv 
hv‡e| Gfv‡e cy‡iv ev¯‘ms¯’vbB fvimvg¨nxb n‡q co‡e| 

k DÏxc‡K Dwj­wLZ k„̧ L‡j A A_©vr meyR Dw™¢` n‡jv Drcv`K| 
hviv wb‡R‡`i Lv`¨ wb‡RivB ˆZwi Ki‡Z cv‡i| wb‡P k„̧ L‡ji 
meyR Dw™¢` Z_v Drcv`K Gi f‚wgKv e¨vL¨v Kiv n‡jvÑ 
meyR Dw™¢` Z_v Drcv`K Ggb GKwU RxeR Dcv`vb hv cÖZ¨¶ ev 
c‡iv¶fv‡e k„̧ L‡j Ab¨vb¨ RxeR Dcv`vb‡K hv cÖZ¨¶ ev 
c‡iv¶fv‡e k„¸L‡j Ab¨vb¨ Rxe Dcv`vb‡K Lv`¨ mieivn K‡i 
MwZkxjZv eRvq iv‡L| meyR Dw™¢` m–‡h©i Av‡jvi Dcw¯’wZ‡Z 
cwi‡ek †_‡K Kve©b WvBA·vBW M¨vm I cvwb MÖnY K‡i kK©iv 
RvZxq Lv`¨ ˆZwi K‡i Ges cwi‡e‡k Aw·‡Rb M¨vm wbM©Z K‡i| 
Gfv‡e Drcvw`Z kK©ivi wKQz Ask meyR Dw™¢‡` Rgv _v‡K I wKQz 
Ask e„w× I kvixie„Ëxq cÖwµqvq e¨eüZ nq| k„¸L‡j (B) nwiY 
Lv‡`¨i Rb¨ meyR Dw™¢‡`i Dci wbf©ikxj| myZivs meyR Dw™¢` 
Qvov nwiY euvP‡Z cvi‡e bv| Avevi nwiY‡K Lv`¨ wn‡m‡e MÖnY 
K‡i evN| meyR Dw™¢‡`i Afv‡e hw` nwi‡Yi msL¨v K‡g hvq 
Zvn‡j ev‡Ni msL¨vI K‡g hv‡e| evN, nwi‡Yi msL¨v K‡g †M‡j 
we‡qvRK KZ…©K we‡qvwRZ wewfbœ ˆRe I A‰Re c`v_© Kg m„wó n‡e| 
myZivs Dc‡ii Av‡jvPbv n‡Z ejv hvq †h, Lv`¨ I kw³ cÖevn 
Ae¨vnZ ivLvi †¶‡Î Drcv`K Z_v meyR Dw™¢` (A) Myi“Z¡c–Y© 
f‚wgKv cvjb K‡i| 
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