
 

 

 

 

Rx‡ei †KŠwlK MVb I cÖK…wZ 
f‚wgKv  
hvi Rxeb Av‡Q †m Rxe| Dw™¢` I cÖvwYi Rxeb Av‡Q GRb¨  Dw™¢` I cÖvwY DfqB Rxe| Gme Dw™¢` I 
cÖvwY w`‡q RxeRMr MwVZ| Avi hv‡`i Rxeb †bB Zviv Ro RM‡Zi AšÍf©y³| Gme Rxe I RoRMr wb‡q 
MwVZ nq cÖvK…wZK cwi‡ek| G wekvj RxeRMr gvbe Rxeb‡K bvbvfv‡e cÖfvweZ K‡i|  
gvwU, cvwb I evZv‡m emevmKvix Rxe RšÍzi wKQy msL¨K‡K Avgiv Lvwj †Pv‡L †`L‡Z cvB, Giv AvKv‡i 
eo| GQvov AmsL¨ ÿz`ªvwZÿz`ª Rxe Av‡Q, G‡`i‡K Avgiv Lvwj †Pv‡L †`L‡Z cvB bv| †KejgvÎ 
AYyexÿY h‡š¿i mvnv‡h¨ G‡`i‡K Avgiv †`L‡Z cvB; ZvB G‡`i‡K AvYyexÿwYK Rxe e‡j|  
Dw™¢` I cÖvwYi g‡a¨ †hgb A‡bK wgj Av‡Q †Zgwb G‡`i g‡a¨ A‡bK AwgjI i‡q‡Q| Z‡e cÖwZwU Rxe 
GK ev GKvwaK †Kvl w`‡q MwVZ| †Kvl n‡jv Rxe‡`‡ni MVb I Kv‡Ri GKK| cÖwZwU Rxe Lv`¨MÖnY 
K‡i, k¦mb wµqv Pvjvq, †iPbKvh© Pvjvq AcÖ‡qvRbxq Ask †`n †_‡K †ei K‡i †`q Ges cwi‡k‡l 
g„Zz¨eiY K‡i| 
cÖwZwU Rxe GK ev GKvwaK †Kvl Øviv MwVZ n‡jI mKj †Kvl¸‡jv GKB ai‡bi KvR K‡i bv| wKQy 
msL¨K †Kvl GK‡Î GKB ai‡bi KvR Ki‡jI Ab¨ GK¸”Q †Kvl Ab¨ KvR K‡i| Gfv‡e GKB cÖKv‡ii 
GKB Kvh© m¤úbœKvix †Kvl¸”Q‡K wUmy¨ e‡j| Ggwbfv‡e wUmy¨ †_‡K m„ó nq wUmy¨Zš¿, A½, A½Zš¿ Ges 
cwi‡k‡l c~Y©v½ Rxe‡`n|  
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Rxe I †Kvl 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• Rx‡ei mvaviY ˆewkó¨¸‡jv Av‡jvPbv Ki‡Z cvi‡eb; 
• Rx‡ei †KŠwlK MVb m¤ú‡K© aviYv w`‡Z cvi‡eb|  

 

 Rx‡ei mvaviY ˆewkó¨ 

Avgiv Avgv‡`i Pvicv‡k hv wKQy †`L‡Z cvB, Zv‡`i‡K ỳ'fv‡M fvM Kiv †h‡Z cv‡i| Miæ, QvMj, KzKzi, 
weovj I MvQcvjv BZ¨vw` hv‡`i Rxeb Av‡Q| Ab¨w`‡K Ni, evwo, eB-LvZv, KuvP, Kjg BZ¨vw` hv‡`i 
Rxeb †bB, ZvB G‡`i‡K ejv nq Ro c`v_©|  

cÖwZwU Rx‡ei wbR¯̂ KZK¸‡jv mvaviY ˆewkó¨ i‡q‡Q| G ˆewkó¨¸‡jv‡K Rx‡ei cÖavb jÿY ejv nq| G 
ˆewkó¨¸‡jvi mvnv‡h¨ Ro e ‘̄ n‡Z RxweZ e ‘̄‡K mn‡R Avjv`v Kiv hvq| RxweZ e ‘̄i ˆewkó¨¸‡jv Zv‡`i 
wewfbœ iKg Kv‡Ri ga¨ w`‡q cÖKvk cvq| G KvR¸‡jvi gva¨‡g RxeRM‡Zi m`m¨iv ci¯ú‡ii mvnv‡h¨ 
bvbvfv‡e DcK…Z n‡”Q| Dw™¢` I cÖvwYi g‡a¨ wµqvKjv‡ci g‡a¨ cv_©K¨ _vK‡jI G‡`i g‡a¨ KZK¸‡jv 
†gŠwjK mvgÄm¨ i‡q‡Q| wb‡P Rx‡ei mvaviY ˆewkó¨¸‡jv m¤ú‡K© Av‡jvPbv Kiv n‡jvÑ 

k¦mb : k¦mb cÖwµqvq mRxe †Kv‡li ga¨Kvi ˆRe Lv`¨ mvaviYZ evqyi Aw·‡R‡bi mvnv‡h¨ RvwiZ n‡q 
mijZg A‰Re AYy‡Z cwiYZ nq| Gi d‡j Lv‡`¨i g‡a¨ Aew ’̄Z w ’̄wZkw³ MwZkw³‡Z iƒcvšÍwiZ nq| 
G kw³ Rx‡ei wewfbœ ˆRweK Kv‡R mnvqZv K‡i|  

cywó : Rxebhvc‡bi Rb¨ me iK‡gi Rxe Lv`¨ MÖnY K‡i| Rxe‡`‡n wewfbœ wµqvKjvc m¤úv`‡bi Rb¨ 
kw³i cÖ‡qvRb nq| Rxe‡`‡n kw³i †hvMvb †`q Lv`¨| kw³ Lv‡`¨ w ’̄wZkw³ wn‡m‡e Rgv _v‡K| Rxeb 
avi‡bi Rb¨ ZvB cÖwZwU Rxe‡K Lv`¨ MÖnY Ki‡Z nq|  

†iPb : Rxe‡`‡n cÖwZwbqZ wecvK wµqv P‡j| wecv‡Ki d‡j †`n‡Kvl †_‡K eR ©̈ c`v_© AcmvwiZ nq| 
KL‡bv KL‡bv Dw™¢` †`‡ni eR©¨ c`v_© A ª̀ve¨ e ‘̄ wn‡m‡e Dw™¢` †Kv‡l mwÂZ _v‡K|  

PjvPj : cÖvwYiv mn‡RB GK ’̄vb †_‡K Ab¨ ’̄v‡b PjvPj Ki‡Z cv‡i| Dw™¢` PjvPj Ki‡Z bv cvi‡jI GK 
’̄vb †_‡K Ab¨ ’̄v‡b kvLv cÖkvLv Ges dj I ex‡Ri wemiY NUv‡Z cv‡i|  

e„w× : cÖwZwU Rx‡ei †`‡n Kg‡ewk e„w× I weKvk N‡U| Lv`¨ MÖn‡Yi d‡j †`‡n kw³ mwÂZ nq, d‡j 
†`‡ni e„w× I weKvk N‡U| G ai‡bi e„w×‡Z †Kv‡li †cÖv‡UvcøvRg cÖavb f‚wgKv cvjb K‡i|  

DÏxcbv : cÖwZwU Rxe VvÛv, Zvc, Av‡jv, AÜKvi, ¯úk© BZ¨vw`‡Z mvov cÖ`vb K‡i|  

eske„w× : eskai †i‡L hvIqv cÖwZwU Rx‡ei Ab¨Zg ˆewkó¨| cÖRbb cÖwµqvq cÖwZwU Rxe Zvi Abyiƒc 
Rx‡ei Rb¥ w`‡q eske„w× I esk iÿv K‡i|  

RxebPµ : cÖwZwU Rxe cÖ_‡g Rb¥MÖnY K‡i, c‡i e„w× cvq, cwic~Y© eq‡m eskwe Í̄vi K‡i cwi‡k‡l 
g„Zz¨eiY K‡i| cÖwZwU Rx‡ei †ÿ‡Î G mg¯Í ch©vqµg cwijwÿZ nq, G‡K RxebPµ e‡j| mKj Rxe 
GKwU wbw ©̀ó RxebPµ AwZµg K‡i|  

cvV 13.1 
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Rx‡ei †KŠwlK MVb 

1665 wLªóv‡ã Bs‡iR weÁvbx ievU© ûK wQwci wKQy Ask †K‡U Zuvi wb‡Ri ˆZwi AYyexÿY h‡š¿i mvnv‡h¨ 
ch©‡eÿYKv‡j †gŠPv‡Ki b¨vq AmsL¨ ÿz ª̀ cÖ‡Kvô †`L‡Z cvb| wZwb G ÿz ª̀ cÖ‡Kvô‡K †mj (Cell) ev 
†Kvl bvg †`b| Rxe‡`n AmsL¨ ÿz ª̀ ÿz ª̀ †Kvl mgwó Øviv MwVZ| Rxe‡`‡ni cÖvYe ‘̄ G †Kv‡li g‡a¨ 
wbwnZ Av‡Q e‡jB G‡K Rxe‡Kvl ejv nq| Rxe‡`n m„wóKvix †Kvl¸‡jv Rxe‡`‡ni hveZxq KvR, h_vÑ 
k¦mb, cywó, †iPb, e„w×, esk we Í̄vi cÖf…wZ m¤úv`b K‡i _v‡K| cÖwZwU Rx‡ei kvixie„wËK Kv‡Ri Rb¨ †h 
kw³i `iKvi, Zv ˆZwi nq †Kv‡li †fZi ivmvqwbK wµqvi d‡j| GRb¨ †Kvl‡K GKwU ÿz ª̀ KviLvbv ejv 
nq| ïay Rxeb avi‡bi Rb¨ bq, esk ci¤úivq Rx‡ei Aw Í̄Z¡ iÿvi `vwqZ¡ cvjb K‡i G †Kvl| ZvB 
†KvlB n‡”Q Rx‡ei MVb I Kv‡Ri GKK| cÖK…Zc‡ÿ RxweZ †KvlcÖvPxi Øviv Ave„Z †cÖv‡UvcøvRg‡KB †Kvl 
ejv nq| Ae ’̄vb I KvR Abyhvqx Rxe‡Kvl cÖavbZ ỳB cÖKvi, h_vÑ †`n †Kvl I Rbb †Kvl| 

†`n †Kvl : †h me †Kvl †`‡ni wewfbœ A½ I A½Zš¿ MVb K‡i Zv‡`i‡K †`n †Kvl e‡j| †hgbÑ †ckx 
†Kvl, RvB‡jg †Kvl BZ¨vw`|  

Rbb †Kvl : Rxe‡`‡ni †h me †Kvl¸‡jv RbbKv‡h© AskMÖnY K‡i, Zv‡`i‡K Rbb †Kvl e‡j| Rbb †Kvl 
†KejgvÎ †hŠb Rbbÿg Rx‡e m„wó nq| †hgbÑ ïµvYy, wW¤̂vby, cy®ú‡iYy BZ¨vw`|  

Rbb †Kv‡l †µv‡gv‡Rvg msL¨v †`n‡Kv‡li †µv‡gv‡Rvg msL¨vi A‡a©K, GRb¨ Rbb‡Kvl‡K n¨vcø‡qW (n) 
†Kvl e‡j|  

†`n †Kv‡l †µv‡gv‡Rvg msL¨v Rbb‡Kv‡li †µv‡gv‡Rvg msL¨vi wØ¸Y, GRb¨ †`n‡Kvl‡K wWcø‡qW (2n) 
†Kvl e‡j|  

 

 mvims‡ÿc 

◗ cÖwZwU Rx‡ei wbR¯̂ KZ¸‡jv mvaviY ˆewkó¨ i‡q‡Q, G ˆewkó¨¸‡jv‡K Rx‡ei cÖavb jÿY ejv 
nq|  

◗ Rx‡ei mvaviY jÿY ev ˆewkó¨¸‡jv n‡jvÑ k¦mb, cywó, †iPb, PjvPj, e„w×, DÏxcbv, esk e„w× 
BZ¨vw`|  

◗ Rxe‡`‡ni MVb I Kv‡Ri GKK‡K †Kvl e‡j| 

◗ Ae ’̄vb I KvR Abyhvqx †Kvl ỳ'cÖKvi| h_vÑ †`n †Kvl I Rbb †Kvl|  

 

 

 

 

cv‡VvËi g~j¨vqb-1 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1. Rxe‡`‡ni MVb I Kv‡Ri GKK wK? 

 (K) A½ (L) †Kvl (M) Aw ’̄  (N) wUmy¨| 
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2. †Kvl me©cÖ_g †K bvgKiY K‡ib †K wK e‡j? 

 (K) ievU© ûK (L) ievU© KK& (M) A¨vwi‡÷vUj (N) wjwbqvm|  

3. Ae ’̄vb I KvR Abymv‡i †Kvl KZ cÖKvi? 

 (K) Pvi cÖKvi (L) wZb cÖKvi (M) cuvP cÖKvi (N) ỳB cÖKvi|  

4. ïµvYy †Kvb ai‡bi †Kvl? 

 (K) œ̄vqy †Kvl (L) Aw ’̄ †Kvl (M) Rbb †Kvl (N) i³| 

5. †`n †Kv‡li †µv‡gv‡mvg msL¨v KZ? 

 (K) 5f msL¨K (L) 4f msL¨K (M) 3f msL¨K (N) 2f msL¨K| 
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 wPÎ 13.2-1 : GKwU Av`k© Dw™¢` †Kvl 

  

†Kv‡li wewfbœ Ask I Zv‡`i KvR 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• GKwU Av`k© Dw™¢` †Kv‡li wewfbœ A‡½i bvg D‡jøL Ki‡Z cvi‡eb; 
• †Kv‡li wewfbœ A‡½i mswÿß eY©bv w`‡Z cvi‡eb; 
• †Kv‡li wewfbœ A‡½i KvR D‡jøL Ki‡Z cvi‡eb| 

 AvKvi I AvqZ‡b AZ¨šÍ †QvU n‡jI MVb I Kv‡R cÖwZwU †Kvl †ek RwUj| cÖ‡Z¨KwU Rxe‡Kv‡l 
cÖavbZ ỳwU Ask _v‡K| h_vÑ ewniveiY (†Kvl cÖvPxi I †Kvl wSjøx) Ges †cÖv‡UvcøvRg| 

wb‡¤œ Rxe‡Kv‡li wewfbœ A‡½i MVb ˆewkó¨ I KvR Av‡jvPbv Kiv n‡jvÑ 

†Kvl cÖvPxi I †Kvl wSjøx 

cÖvYnxb Roe ‘̄ Øviv MwVZ Dw™¢` †Kv‡li ewniveiY‡K †Kvl cÖvPxi e‡j| GwU †mjy‡jvR bvgK ivmvqwbK 
Dcv`vb w`‡q MwVZ| †Kvl cÖvPx‡i A‡bK mgq †QvU †QvU wQ ª̀ _v‡K, hvi mvnv‡h¨ GK †Kvl Ab¨ †Kv‡li 
mv‡_ ms‡hvM ’̄vcb K‡i| cÖvwY †Kv‡l †Kv‡bv 
†KvlcÖvPxi †bB| 

KvR : (i) †Kvl cÖvPxi †Kv‡li AvK…wZ wVK 
iv‡L| 

(ii) evB‡ii AvNvZ †_‡K wfZ‡ii mRxe 
e ‘̄‡K iÿv K‡i|  

†Kvl cÖvPx‡ii wfZ‡i, Gi mv‡_ Nwbôfv‡e 
Ave× AveiYwU‡K Ges cÖvwY‡Kv‡li evB‡ii 
AveiYwU‡K †Kvl wSjøx e‡j| Bnv 
wj‡cv‡cÖvwUb Øviv MwVZ|  

KvR : (i) GwU †Kvlxq mKj e ‘̄‡K wN‡i 
iv‡L| 

(ii) Gi ga¨ w`‡q e ‘̄i ’̄vbvšÍi, e¨vcb wbqš¿Y 
I mgb¦q nq| 

†cÖv‡UvcøvRg 

†Kvl cÖvPxi Ges wSjøx e¨ZxZ †Kv‡li Af¨šÍixY †h ¯^”Q, Nb I RwUj RxešÍ e ‘̄ †`Lv hvq, Zv‡K 
†cÖv‡UvcøvRg e‡j| BnvB Rxe‡bi g~jmËv| Avgiv cÖwZw`b hv wKQy LvB, †hgbÑ Avwgl, †k¦Zmvi, † œ̄n 
c`v_©, cvwb, LwbR c`v_©, kw³ mieivnKvix ª̀e¨ (G.wU.wc) cÖf…wZ G‡Z Av‡Q| †cÖv‡UvcøvR‡g kZKiv 75 
†_‡K 95 fvM cvwb _v‡K| GwU mvaviYZ MwZkxj Ges eskwe Í̄v‡i mÿg| †cÖv‡UvcøvRg‡K cÖavbZ 
ỳBfv‡M fvM Kiv hvq| h_vÑ mvB‡UvcøvRg I wbDwK¬qvm| 

KvR : †Kv‡li mg Í̄ KvR †cÖv‡UvcøvR‡g m¤úbœ nq|  

mvB‡UvcøvRg 

cvV 13.2 
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wPÎ 13.2-2 : gvB‡UvKwÛªqv 

 

†cÖv‡UvcøvR‡gi wbDwK¬qvm‡K ev` w`‡j †h ¯̂”Q, Nb I Zij c`v_© _v‡K, Zv‡KB mvB‡UvcøvRg e‡j| GwU 
cÖavbZ Avwgl w`‡q ˆZwi| B‡j±ªb AYyexÿY h‡š¿i mvnv‡h¨ mvB‡UvcøvR‡gi g‡a¨ wewfbœ A½vYy †hgbÑ 
gvB‡UvKwÛªqv, †KvlMnŸi, cøvw÷W (Dw™¢` †Kv‡l), AšÍtcøvRgxq RvwjKv, ivB‡ev‡Rvg, †mw›Uª‡qvj (cÖvwY 
†Kv‡l), †m‡›Uªv‡Rvg (cÖvwY‡Kv‡l), eR©¨ ª̀e¨vw` †`Lv hvq| 
KvR : (i) wewfbœ ÿz`ªv½ aviY Kiv; 
 (ii) KwZcq ˆRweK KvR Kiv|  

gvB‡UvKwÛªqv 

mvB‡UvcøvR‡gi g‡a¨ Bm Í̄Z wewÿß `ÛvKvi, ZšÍzKvi, e„ËvKvi 
cÖf…wZ KZ¸‡jv wewea AvK…wZ wewkó †h e ‘̄ †`L‡Z cvIqv hvq, 
Zv‡`i‡K gvB‡UvKwÛªqv e‡j| GKwU †Kv‡l gvB‡UvKwÛªqvi msL¨v 
cÖvq 300Ñ800wU| gvB‡UvKwÛªqv ỳwU AveiYx w`‡q ˆZwi| 
evB‡ii AveiYwU gm„Y wKšÍz wfZ‡ii AveiYwU ’̄v‡b ’̄v‡b fuvR 
n‡q wfZ‡ii w`‡K Sz‡j _v‡K, G fuvR¸‡jv‡K wµw÷ e‡j| 
gvB‡UvKwÛªqvq cÖvq 73% †cÖvwUb, 25% wjwcW Ges 0.5% 

RNA _v‡K| gvB‡UvKwÛªqvi wfZ‡ii Aa©Zij `vbv`vi c`v_©‡K 
g¨vwUª· e‡j| 

k¦m‡bi Rb¨ cÖ‡qvRbxq mKj GbRvBg gvB‡UvKwÛªqvi wfZ‡i _v‡K, d‡j G¸‡jv kw³ Drcv`‡b mvnvh¨ 
K‡i| GRb¨ gvB‡UvKwÛªqv‡K kw³ Drcv`‡bi Drm ( Power house) ejv nq|  

KvR : kw³ Drcv`b Kiv| 

†Kvl MnŸi 
mvB‡UvcøvR‡g GKK c ©̀v †ewóZ Zi‡j c~Y© MnŸi‡K †Kvl MnŸi e‡j| Dw™¢`‡Kv‡l mvaviYZ eo AvKv‡ii 
Ges cÖvwY †Kv‡l mvaviYZ †QvU AvKv‡ii †Kvl MnŸi †`Lv hvq| †Kvl MnŸ‡i cvwb, ˆRe GwmW, kK©iv 
LwbR jeY BZ¨vw` Rgv _v‡K|  

KvR : †Kvl im aviY Kiv|  

cøvw÷W 
mvB‡UvcøvR‡gi g‡a¨ †h mKj ÿz ª̀, `vbv`vi wewfbœ AvKv‡ii e ‘̄ †`L‡Z cvIqv hvq, Zv‡`i‡K cøvw÷W 
e‡j| cøvw÷W Dw™¢` †Kv‡li GK Abb¨ ˆewkó¨| Gi Dcw ’̄wZi Kvi‡Y Dw™¢‡`i cvZv, dzj I d‡ji eY© 
ˆewPÎ¨ †`Lv hvq| Dw™¢` †Kv‡l mvaviYZ wZb cÖKvi cøvw÷W _v‡K| h_vÑ †µv‡gvcøv÷, †K¬v‡ivcøv÷ I 
wjD‡Kvcøv÷| 
†µv‡gvcøv÷ 
meyR Qvov Ab¨vb¨ eY© (jvj, njy`) enbKvix cøvw÷W‡K †µv‡gvcøv÷ e‡j| †µv‡gvcøv‡÷ K¨v‡ivwUb I 
R¨v‡š’vwdj †ewk cwigv‡Y _v‡K Ges †K¬v‡ivwdj Aí cwigv‡Y _v‡K| dz‡ji cvcwo‡Z I d‡j †µv‡gvcøv÷ 
_v‡K| GRb¨ dzj I dj wewfbœ e‡Y©i †`Lvq| dz‡ji wewfbœ e‡Y©i Øviv AvK…ó n‡q cÖRvcwZ I cvwL 
civMvq‡b I eskwe Í̄v‡i mvnvh¨ K‡i|  
†K¬v‡ivcøv÷ 
†K¬v‡ivcøv‡÷ †K¬v‡ivwdj bvgK meyR eY© KwYKv _v‡K| GRb¨ cvZv I kvLv cÖkvLv meyR †`Lvq| 
†K¬v‡ivcøv‡÷, †K¬v‡ivwdj e¨ZxZ Ab¨vb¨ eY© KwYKvI Aí cwigv‡Y _v‡K, †hgbÑ njy` eY© KwYKv 
R¨v‡š’vwdj I Kgjv eY© KwYKv K¨v‡ivwUb| †K¬v‡ivcøv÷ 
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wPÎ 13.2-3 : †K¬v‡ivcøv‡÷i wewfbœ Ask 

wPÎ 13.2-3 : †K¬v‡ivcøv‡÷i wewfbœ Ask 
 

wewfbœ AvK…wZi n‡Z cv‡i, Z‡e eo eo Dw™¢‡` mvaviYZ †jÝ AvK…wZi nq| 
wjD‡Kvcøv÷ 
eY©nxb cøvw÷W n‡”Q wjD‡Kvcøv÷| gvwUi wb‡Pi Ask, Z_v ivB‡Rvg, Kg©, g~j cÖf…wZ‡Z wjD‡Kvcøv÷ 
_v‡K| GwU Lv`¨ mÂq K‡i iv‡L|  
 
 
 
KvR : (i) mv‡jvK ms‡kølY cÖwµqvq kK©iv RvZxq Lv`¨ ˆZwi Kiv| 
 (ii) †K¬v‡ivcøv‡÷i cÖ‡qvR‡b †cÖvwUb, wbDwK¬K GwmW ˆZwi Kiv|  
wbDwK¬qvm 
†cÖv‡UvcøvR‡gi g‡a¨ AwaKZi Nb, A‡cÿvK…Z A¯̂”Q, cvZjv wSjøx Øviv cwi‡ewóZ †MvjvK…wZ A½vby‡K 
wbDwK¬qvm e‡j| wbDwK¬qvm †Kv‡li mKj ˆRweK KvR wbqš¿Y K‡i| wbDwK¬qvm Avevi PviwU Ask Øviv 
MwVZ nq| h_vÑ 
wbDwK¬qvi AveiYx  
wbDwK¬qvm GKwU m~² mRxe AveiYx w`‡q mvB‡UvcøvRg †_‡K c„_K _v‡K| G AveiYx‡K wbDwK¬qvi AveiYx 
e‡j| wbDwK¬qvi AveiYx‡Z AmsL¨ ÿz ª̀ ÿz ª̀ wQ ª̀ Av‡Q, G‡`i‡K e‡j wbDwK¬qvi wQ ª̀, Gi mvnv‡h¨ 
wbDwK¬qvm mvB‡UvcøvR‡gi mv‡_ ms‡hvM ’̄vcb K‡i|  
wbDwK¬IcøvRg  
wbDwK¬qv‡mi ga¨ ’̄ Nb †Rwji gZ c`v_©‡K 
wbDwK¬IcøvRg e‡j| 
†µv‡gv‡Rvg  
wbDwK¬IcøvR‡gi g‡a¨ Aew ’̄Z m~² myZvi b¨vq j¤̂v ev 
c üvPv‡bv e ‘̄‡K †µv‡gv‡Rvg e‡j| wW.Gb.G Ges 
Avwgl RvZxq c`v_© mn‡hv‡M †µv‡gv‡Rvg MwVZ| 
†Kv‡bv wbw ©̀ó Rx‡ei cÖ‡Z¨K †Kv‡l mgvb msL¨K †µv‡gv‡Rvg _v‡K| †µv‡gv‡Rv‡g Rxb _v‡K, hvi gva¨‡g 
gv-evevi ˆewkó¨ mšÍvb‡`i g‡a¨ ’̄vbvšÍwiZ nq| ZvB †µv‡gv‡Rvg‡K eskMwZi aviK I evnK ejv nq|  
wbDwK¬Ijvm  
wbDwK¬qv‡mi g‡a¨ Dcw¯’Z me©v‡cÿv Nb, †MvjvK…wZ e ‘̄‡K wbDwK¬Ijvm e‡j| GwU Avwgl RvZxq c`v_© 
w`‡q ˆZwi e‡j aviYv Kiv nq|  
KvR : wbDwK¬qvm †Kv‡li mg Í̄ ˆRweK KvR wbqš¿Y K‡i| wbDwK¬qvm Qvov †Kv‡bv †Kvl euvP‡Z cv‡i bv, 
GRb¨, G‡K †Kv‡li cÖvY‡K› ª̀ ejv nq| 
 
 

 mvims‡ÿc 

◗ cÖwZwU Rxe‡Kv‡l cÖavbZ ỳwU Ask _v‡K, h_v ewniveiY I †cÖv‡UvcøvRg| 
◗ †Kvl cÖvPxi Ges wSjøx e¨ZxZ †Kv‡li Af¨šÍixY ¯̂”Q, Nb I RwUj RxešÍ e ‘̄‡K †cÖv‡UvcøvRg 

e‡j| 
◗ †cÖv‡UvcøvR‡g wbDwK¬qvm Qvov †h ¯̂”Q, Nb I Zij c`v_© _v‡K †mUvB mvB‡UvcøvRg| 
◗ †Kv‡li wewfbœ ÿz ª̀v½¸‡jv mvB‡UvcøvR‡g Ae ’̄vb K‡i| 
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◗ †cÖv‡UvcøvR‡gi g‡a¨ AwaKZi Nb, A‡cÿvK…Z A¯̂”Q, cvZjv wSjøx Øviv cwi‡ewkóZ †MvjvK…wZ 
A½vby‡K wbDwK¬qvm e‡j| 

 

 cv‡VvËi g~j¨vqb-2 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1. †Kv‡li †Kvb AskwU g„Z †Kvl Øviv MwVZ? 

 (K) †cÖv‡UvcøvRg (L) gvB‡UvKwÛªqv  (M) †Kvl cÖvPxi (N) †Kvl AveiYx| 

2. wb‡Pi †KvbwU‡K Rxe‡`‡ni ivmvqwbK KviLvbv ejv nq? 

 (K) cøvw÷W (L) mvB‡UvcøvRg (M) wUmy¨ (N) †Kvl| 

3. wb‡Pi †KvbwU‡K kw³Ni ejv nq? 

 (K) gvB‡UvKwÛªqv (L) cøvw÷W (M) wbDwK¬qvm (N) ivB‡ev‡Rvg| 

4. †Kvb eY© KwYKvi Rb¨ dzj I dj wewfbœ i‡Oi nq? 

 (K) †K¬v‡ivcøv÷ (L) †µv‡gvcøv÷ (M) wjD‡Kvcøv÷ (N) A¨vgvB‡jvcøv÷| 

5. eskMwZi aviK I evnK wb‡Pi †KvbwU? 

 (K) cøvw÷W (L) †Kvl cÖvPxi (M) gvB‡UvKwÛªqv (N) †µv‡gv‡Rvg| 
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†µv‡gv‡Rvg I wj½ wba©viY 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 

• †µv‡gv‡Rv‡gi msÁv w`‡Z cvi‡eb; 

• wj½ wba©vi‡Y †µv‡gv‡Rv‡gi f‚wgKv e¨vL¨v Ki‡Z cvi‡eb| 
 

 †µv‡gv‡Rvg 

wbDwK¬qv‡mi wbDwK¬IcøvR‡gi g‡a¨ j¤̂v m~² myZvi b¨vq †h e ‘̄¸‡jv †`Lv hvq, †m¸‡jv‡K †µv‡gv‡Rvg 
e‡j| †µv‡gv‡Rvg †Kv‡li ’̄vqx A½ n‡jI †KejgvÎ GKwU we‡kl †Kvl n‡Z Ab¨ †Kvl m„wói mgq 
G‡`i‡K ¯úó †`Lv hvq| †µv‡gv‡Rvg GKB Rx‡ei cÖ‡Z¨KwU †Kv‡l mgvb msL¨K wn‡m‡e web¨ Í̄ _v‡K| 
†µv‡gv‡Rv‡g AmsL¨ AwZ m~² Rxb (Gene) ev eskvYy web¨ Í̄ _v‡K| G mg Í̄ eskvYy Z_v Rx‡bi gva¨‡g 
gv-evevi wewfbœ ˆewkó¨ Z_v, †`‡ni is, AvKvi, AvqZb, wj½ BZ¨vw` mšÍvb-mšÍwšÍ‡Z ’̄vbvšÍwiZ nq| 
gvby‡li †µv‡gv‡Rv‡g AmsL¨ Rxb web¨ Í̄ _v‡K, G Kvi‡Y Awfbœ hgR e¨ZxZ †Kv‡bv ỳwU gvbyl †Pnviv, 
AvK…wZ, cÖK…wZ‡Z GKB iKg nq bv| 

Rx‡bi ivmvqwbK Dcv`vb‡K ejv nq wWGbG (DNA-Deoxyribonucleic acid)| GwU AwZ RwUj I 
Zzjbvg~jKfv‡e e„n`vKvi AYy| cÖwZwU Rx‡b wWGbG AYyi web¨vm wewfbœ ai‡bi| d‡j Rxe‡`‡n GK GKwU  
Rxb GK-GK Kvh© m¤úv`b K‡i _v‡K| 

cÖwZwU †µv‡gv‡Rvg GK ev GKvwaK †m‡›Uªvwgqvi, GKwU †µv‡gv‡bgv ev GKvwaK †µv‡gv‡bgvUv Øviv 
MwVZ| †Kv‡bv †Kv‡bv †µv‡gv‡Rv‡g m¨v‡UjvBU _v‡K|  

wewfbœ Rxe‡Kv‡l †µv‡gv‡Rvg msL¨v GKB _v‡K bv| eqtcÖvß DbœZ Rx‡ei cÖwZwU †Kv‡l †Rvoe×fv‡e 
†µv‡gv‡Rvg Ae¯’vb K‡i e‡j G msL¨v‡K wWcø‡qW (2n) msL¨K e‡j| cÖvwYi Rbb‡Kv‡l †µv‡gv‡Rvg 
msL¨v K‡g A‡a©K ev GKcÖ Í̄ n‡q hvq| Rbb‡Kv‡l †µv‡gv‡Rvg msL¨vi G A‡a©K n«vm cvevi cÖwµqv‡K 
we‡qvRb-wefvRb ev wg‡qvwmm e‡j| †hgbÑ gvby‡li ïµvYy I wW¤̂vYyi †µv‡gv‡Rvg msL¨v 23 A_©vr ïµvYy 
I wW¤̂vby‡Z GKcÖ Í̄ †µv‡gv‡Rvg _v‡K| †Zgwbfv‡e mcy®úK Dw™¢‡`i civM‡iYy I wW¤̂vby‡Z GK cÖ¯Í 
†µv‡gv‡Rvg _v‡K| ¯̂vfvweK Ae ’̄vq †Kv‡l GK †µv‡gv‡Rvg _vK‡j †m msL¨v‡K n¨vcø‡qW (n) ev A‡a©K 
msL¨v e‡j| †µv‡gv‡Rv‡gi n¨vcø‡qW msL¨v‡K 'n' Ges wWcø‡qW msL¨v‡K '2n' Øviv cÖKvk Kiv nq|  

mšÍv‡bi wj½ wba©vi‡Y †µv‡gv‡Rv‡gi f‚wgKv 
gvbe‡`‡ni cÖwZwU †Kv‡l 23 †Rvov ev 46 wU †µv‡gv‡Rvg _v‡K| G 23 †Rvov †µv‡gv‡Rv‡gi g‡a¨ 22 
†Rvov †µv‡gv‡Rvg‡K ejv nq A‡Uv‡Rvg| A‡Uv‡Rvg †`‡ni bvbv cÖKvi MVb cÖYvjx I ˆRweK KvR wbqš¿Y 
K‡i, wj½ wba©vi‡Y G‡`i †Kv‡bv f‚wgKv †bB| evKx GK †Rvov †µv‡gv‡Rvg‡K ejv nq †m· †µv‡gv‡Rvg 
ev wj½ wba©viK †µv‡gv‡Rvg| mšÍvb †Q‡j A_ev †g‡q n‡e Zv wba©viY K‡i wj½ wba©viK †µv‡gv‡Rvg| wj½ 
wba©viK †µv‡gv‡Rvg †Rvov X Ges Y bv‡g wPwýZ Kiv nq|  

¿̄x‡jv‡Ki wWcø‡qW †Kv‡l ỳwU wj½ wba©viK †µv‡gv‡RvgB 'X' †µv‡gv‡Rvg, Z_v XX| Ab¨w`‡K cyiæ‡li 
†ÿ‡Î ỳwU wj½ wba©viK †µv‡gv‡Rv‡gi GKwU 'X' †µv‡gv‡Rvg Ges AciwU 'Y' †µv‡gv‡Rvg|  

cvV 13.3 
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eqtcÖvß ¿̄x‡jv‡Ki wW¤̂vk‡q wW¤̂vYy MV‡bi mgq wg‡qvwmm †Kvl wefvR‡bi d‡j cÖwZwU wW¤̂vby Ab¨vb¨ 
†µv‡gv‡Rv‡gi mv‡_ GKwU 'X' †µv‡gv‡Rvg jvf K‡i| Aciw`‡K cyiæl‡`i †ÿ‡Î ïµvYy m„wói mgq 
A‡a©K msL¨K ïµvYy 'Y' †µv‡gv‡Rvg Ges evKx A‡a©K msL¨K ïµYy 'Y' †µv‡gv‡Rvg enb K‡i| wKšÍz 
ïµvYy 'X' †µv‡gv‡Rvg ev 'Y' †µv‡gv‡Rvg †hUvB enb KiæK bv †Kb †m wW¤̂vYy‡K wbwl³ Ki‡Z cv‡i|  
'X' †µv‡gv‡Rvg enbKvix ïµvYy wW¤̂vby‡K wbwl³ Ki‡j, ỳwU 'XX' †µv‡gv‡Rv‡gi Avwef©ve N‡U| 
Ab¨w`‡K 'Y' †µv‡gv‡Rvg enbKvix ïµvYy wW¤̂vby‡K wbwl³ Ki‡j, 'XY' †µv‡gv‡Rv‡gi Avwef©ve N‡U| 
RvB‡Mv‡U wj½ wba©viK †µv‡gv‡Rvg †Rvo 'XX' n‡j, mšÍvb n‡e Kb¨v ev †g‡q| Avi RvB‡Mv‡U wj½ 
wba©viK †µv‡gv‡Rvg †Rvo 'XY' n‡j, cyÎ mšÍv‡bi Rb¥ n‡e| 

wcZv gvZv 
XY ‡µv‡gv‡Rvg XX ‡µv‡gv‡Rvg 

(wWcø‡qW) (wWcø‡qW) 
  

Rbb‡Kvl/ïµvYy wW¤̂vYy/Rbb‡Kvl 
X ev Y X ev X  

(n¨vcø‡qW) (n¨vcø‡qW) 
  

  

 

 

 

 

  

 

  

 

  

 

wPÎ 13.3-1 : mšÍv‡bi wj½ wba©viY 

Avgv‡`i †`‡k Kb¨v-mšÍvb cÖme Kivi Kvi‡Y AÁZvekZ A‡bK mgq gvZv‡K Acev` †`Iqv nq| 
cÖK…Zc‡ÿ cÖZ¨vwkZ wkïi wj½ wba©vi‡Y gvZvi †Kv‡bv f‚wgKv †bB| †Kbbv, gvZ…‡Kv‡l memgqB †KejgvÎ 
'X' †µv‡gv‡Rvg enbKvix wW¤̂vYy m„wó nq| Aciw`‡K wcZvi Rbb‡Kvl Z_v ïµvYy 'X' Ges 'Y' 
†µv‡gv‡Rv‡g enb K‡i| Mf©aviYKv‡j †Kv‡bv ai‡bi †µv‡gv‡Rvg (X A_ev Y) enbKvix ïµvYy 'X' 
†µv‡gv‡Rvg enbKvix wW¤̂vbyi mv‡_ wgwjZ n‡e, Zvi Dci wbf©i K‡i fwel¨Z mšÍv‡bi wj½| hw` wcZvi 
'X' †µv‡gv‡Rvg enbKvix ïµvYy gvZvi 'X' †µv‡gv‡Rvg enbKvix wW¤̂vby‡K wbwl³ K‡i, Z‡e Drcbœ 
RvB‡MvU n‡e 'XX' Z_v mšÍvb n‡e Kb¨v| Ab¨w`‡K hw` wcZvi 'Y' †µv‡gv‡Rvg enbKvix ïµvYy gvZvi 
'X' †µv‡gv‡Rvg enbKvix wW¤̂vby‡K wbwl³ K‡i, Z‡e Drcbœ RvB‡MvU n‡e 'XY' Z_v f‚wgó n‡e cyÎ     
mšÍvb| Kv‡RB †`Lv hv‡”Q, f‚wgó mšÍvb †Q‡j A_ev bv †g‡q n‡e, GiRb¨ wcZvi †Kvb cÖK…wZi 

X 
Y 

X 
X 

XX 
XX 

XY 
XY 

 †g‡q  †g‡q †Q‡j †Q‡j 

Rbb †Kvl 

gvZv 
wcZv 

XY 
XX 
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†µv‡gv‡Rvg enbKvix ïµvYy gvZvi 'X' †µv‡gv‡Rvg enbKvix wW¤̂vby‡K wbwl³ Ki‡e Zvi Dci wbf©i 
Ki‡e mšÍvb †Q‡j A_ev †g‡q n‡e| myZivs mšÍvb †Q‡j A_ev †g‡q nIqvi Rb¨ gvZv bq wcZv `vqx| 

 mvims‡ÿc 

◗ wbDwK¬IcøvR‡gi g‡a¨ j¤̂v m~² myZvi b¨vq †h e¯‘ †`Lv hvq, G‡K †µv‡gv‡Rvg e‡j| 

◗ AmsL¨ Rxb †µv‡gv‡Rv‡g web¨vm _v‡K| †µv‡gv‡Rvg eskMwZi aviK I evnK|  

◗ gvbe‡`‡ni cÖwZwU †Kv‡l 23 †Rvov †µv‡gv‡Rvg _v‡K| 

◗ wW¤̂vYy †KejgvÎ X †µv‡gv‡Rvg enb K‡i| wKšÍz ïµvYy 'X' ev 'Y' †µv‡gv‡Rvg enb K‡i|  

◗ mšÍv‡bi wj½ wba©vi‡Y wcZvB `vqx gvZv b‡n|  

 

cv‡VvËi g~j¨vqb-3 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| gvbe‡`‡ni †`n‡Kv‡l †µv‡gv‡Rvg msL¨v KZ? 

 (K) 21 †Rvov (L) 22 †Rvov (M) 23 †Rvov (N) 24 †Rvov| 

2| gvbe‡`‡ni Rbb‡Kv‡li †µv‡gv‡Rvg msL¨v KZ? 

 (K) 22 †Rvov (L) 22wU (M) 23†Rvov (N) 23wU|  

3| wb‡Pi †KvbwU Øviv n¨vcø‡qW †µv‡gv‡Rvg msL¨v‡K wb‡`©k K‡i? 

 (K) n (L) 2n  (M) 3n  (N) 4n 

4| †Q‡j mšÍvb R‡b¥i †ÿ‡Î wb‡Pi †KvbwU mwVK? 

 (K) XX (L) XY   (M) XXX (N) XXXX. 
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Dw™¢`‡Kvl I cÖvwY‡Kvl; †Kv‡li iƒcvšÍi 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 

• Dw™¢` I cÖvwY †Kv‡li g‡a¨ cv_©K¨ wbY©q Ki‡Z cvi‡eb; 

• †Kv‡li iƒcvšÍi m¤ú‡K© Av‡jvPbv Ki‡Z cvi‡eb| 
 

 Dw™¢`‡Kvl I cÖvwY‡Kvl 

Dw™¢` †`‡ni †h †Kv‡bv Ask †_‡K Lye cvZjv GKwU cÖ ’̄‡”Q` wb‡q AYyexÿY h‡š¿i wb‡P ch©‡eÿY Ki‡j 
AmsL¨ †QvU †QvU KzVzwi †`Lv hv‡e G mg Í̄ KzVzwi¸‡jvi cÖ‡Z¨KwU GK GKwU †Kvl| Dw™¢` †Kv‡li b¨vq 
cÖvwY †`‡ni †Kv‡bv †Kvl wb‡q AYyexÿY h‡š¿i wb‡P ch©‡eÿY Ki‡j cÖvwY‡Kvl m¤ú‡K© Iy aviYv cvIqv 
hv‡e| 

 
wPÎ 13.4-1 : Dw™¢`‡Kvl I cÖvwY‡Kvl (B‡j±ªb AYyexÿY h‡š¿ „̀ó) 

Dw™¢`‡Kvl I cÖvwY‡Kv‡li g‡a¨ cv_©K¨ 

wb‡P QK AvKv‡i (QK 13.4-1) Dw™¢`‡Kvl I cÖvwY‡Kv‡li g‡a¨ cv_©K¨ Av‡jvPbv Kiv n‡jvÑ 

Av‡jvPbvi welq Dw™¢` †Kvl cÖvwY‡Kvl 

†Kvl cÖvPxi  Dw™¢` †Kv‡li Pvwiw`‡K †mjy‡jvR wbwg©Z Ro 
†Kvl cÖvPxi we`¨gvb| 

cÖvwY‡Kv‡l †Kv‡bv †Kvl cÖvPxi †bB| cvZjv 
w ’̄wZ ’̄vcK cøvRgvwSwjø Øviv cÖvwY‡Kvl Ave„Z 
_v‡K| 

cøvw÷W wKQy wb¤œ †kªYxi Dw™¢` (†hgbÑ QÎvK, 
e¨vK‡Uwiqv BZ¨vw`) e¨ZxZ AwaKvsk Dw™¢` 
†Kv‡l cøvw÷W _v‡K| 

cÖvwY‡Kv‡l mvaviYZ cøvw÷W _v‡K bv|  

†m‡›Uªv‡Rvg  Dw™¢` †Kv‡l †Kv‡bv †m‡›Uªv‡Rvg †bB  
(e¨wZµg, wKQy ˆkevj, gm I QÎvK)| 

cÖvwY‡Kvl †m‡›Uªv‡Rvg me©`v we`¨gvb| 

†Kvl MnŸi Dw™¢` †Kv‡l mvaviYZ eo AvKv‡ii GK 
ev GKvwaK †Kvl MnŸi _v‡K| 

cÖvwY‡Kv‡l mvaviYZ †Kv‡bv †Kvl MnŸi _v‡K 
bv| 
_vK‡jI AvKv‡i ÿz ª̀vK…wZi n‡q _v‡K| 

cvV 13.4 
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Av‡jvPbvi welq Dw™¢` †Kvl cÖvwY‡Kvl 

AvKvi c~Y©v½ Dw™¢`‡Kv‡li AvKvi mvaviYZ  
cwiewZ©Z nq bv| 

c~Y©v½ cÖvwY‡Kv‡li AvKvi cwiewZ©Z  
n‡Z cv‡i|  

gvB‡µvwfjvB cøvRgv c ©̀vq gvB‡µvwfjvB †bB| cøvRgv c ©̀vq gvB‡µvwfjvB Dcw ’̄Z| 
wbDwK¬qv‡mi Ae ’̄vb wbDwK¬qvm mvaviYZ †Kv‡li cwiwai w`‡K 

Ae ’̄vb K‡i| 
wbDwK¬qvm mvaviYZ †Kv‡li †K› ª̀ ’̄‡j 
Ae ’̄vb K‡i| 

mwÂZ Lv`¨ Dw™¢`‡Kv‡li mwÂZ Lv`¨ mvaviYZ †k¦Zmvi| cÖvwY‡Kv‡li mwÂZ Lv`¨ MøvB‡Kv‡Rb| 
jvB‡mv‡Rvg ïaygvÎ fvRK †Kv‡lB jvB‡mv‡Rvg _v‡K| mKj †Kv‡lB jvB‡mv‡Rvg _v‡K| 
† œ̄n ª̀e¨ † œ̄n ª̀e¨ Zij Ae ’̄vq _v‡K| † œ̄n ª̀e¨ Aa©Zij Ae ’̄vq _v‡K| 

QK 13.4-1 : Dw™¢` I cÖvwY‡Kv‡li cv_©K¨ 

†Kv‡li iƒcvšÍi 

c„w_ex‡Z emevmKvix cÖwZwU RxeB ïiæ‡Z GK †Kvlwewkó wQj, †Kbbv Rx‡ei cÖv_wgK †Kvl Z_v RvB‡MvU 
(wbwl³ wW¤̂vby) GK‡Kvlx| GK‡Kvlx Rxe (†hgbÑ e¨vK‡Uwiqv, cøvR‡gvwWqvg, A¨vwgev cÖf…wZ) Qvov cÖwZwU 
Rxe Z_v eû‡Kvlx Dw™¢` I cÖvwY, GB GK‡Kvlx Ae ’̄v †_‡K Rxeb ïiæ K‡i| c‡i ch©vqµ‡g Ges evievi 
D³ †Kv‡li wefvR‡bi gva¨‡g Ges bZzb m„ó †Kvl¸‡jvi cwiea©‡bi gva¨‡g eû‡Kvlx RwUj, wewfbœ 
AvKvi, AvK…wZwewkó †`‡ni AwaKvix n‡q _v‡K|  Rxe‡`‡ni G e„w× †Kv‡li evi evi wefvR‡bi gva¨‡g 
n‡q _v‡K| Gfv‡e wefvR‡bi d‡j Rxe‡`‡ni AmsL¨ †Kv‡li m„wó nIqvB c‡i G‡`i g‡a¨ wewfbœ Kv‡Ri 
Rb¨ kªg eÈ‡bi cÖ‡qvRb c‡o| Zvi d‡j Rx‡ei wewfbœ ai‡bi Kv‡Ri Dc‡hvwMZvi Rb¨ †Kvl¸‡jvi g‡a¨ 
iƒcvšÍi N‡U| Gfv‡e m„wó nq wUmy¨ I wUmy¨Zš¿, A½ I A½Zš¿ BZ¨vw`| 

eû‡Kvlx Rx‡e †Kv‡bv wbw ©̀ó Kv‡Ri Rb¨ wbw ©̀ó msL¨K †Kvl _v‡K A_©vr Rxe‡`‡ni wewfbœ  KvR Kivi 
Rb¨ wfbœ wfbœ †Kvl¸‡”Qi Dcw ’̄wZ we`¨gvb| Ggwbfv‡e m„wó nq wUmy¨i| GKB cÖKvi I GKB AvKvi-
AvK…wZ wewkó GK¸”Q †Kvl hLb GKB KvR m¤úbœ K‡i ZLb Zv‡`i‡K wUmy¨ e‡j| Ggwbfv‡e wUmy¨i 
mgb¦‡qi gva¨‡g m„wó nq wUmy¨Zš¿| wUmy¨Zš¿ †_‡K A½ Ges A½ mgb¦‡qi gva¨‡g A½Zš¿|  

Kv‡RB †`Lv hv‡”Q wewfbœ †Kvl¸”Q Zv‡`i wfbœ wfbœ Kvh©KvwiZvi cvi¯úwiK mgb¦‡qi gva¨‡g m¤ú~Y© Rx‡ei 
mvwe©K KvR myôzfv‡e m¤úbœ K‡i _v‡K| Gfv‡e cÖwZwU Rxe Zvi wbR wbR KvR m¤úbœ Ki‡Z cv‡i Ges 
Lv`¨MÖnY, ˆ`wnK e„w× I cÖRbb Z_v eske„w×‡Z mÿg nq|  

†Kv‡li G iƒcvšÍi‡K wbæwjwLZfv‡e Dc ’̄vcb Kiv †h‡Z cv‡i|  

†Kvl¸”Q Ø wUmy¨ ØwUmy¨Zš¿ ØA½ ØA½Zš¿ Øc~Y©v½ Rxe|  

 mvims‡ÿc 

◗ we‡klfv‡e jÿ¨ Ki‡j †`Lv hvq, Dw™¢`‡Kvl I cÖvwY‡Kv‡li g‡a¨ eûj As‡k wgj i‡q‡Q| 
◗ Dw™¢`‡Kvl Ro †KvlcÖvPxi Øviv Ave„Z _v‡K wKšÍz cÖvwY‡Kvl Ro †KvlcÖvPx‡ii cwie‡Z© w ’̄wZ ’̄vcK 

cvZjv c ©̀v ev wSwjø Øviv Ave„Z _v‡K, G‡K cøvRgv wSwjø ev cøvRgv †gg‡eªb e‡j|  
◗ eû‡Kvlx Rx‡e AmsL¨ †Kv‡li Kvh©KvwiZv cvi¯úwiK mgb¦‡qi gva¨‡g Rx‡ei c~Y©v½ Kvh©KvwiZv 

cÖKvk cvq| 
◗ †Kvl †_‡K wUmy¨, wUmy¨ †_‡K wUmy¨Zš¿, wUmy¨Zš¿ †_‡K A½ Ges A½ †_‡K A½Z‡š¿i m„wó Ges 

cwi‡k‡l A½Zš¿ †_‡K c~Y©v½ Rx‡ei m„wó nq I mKj ˆRweK Kvh©vewj cÖKvk cvq|  

cv‡VvËi g~j¨vqb-4 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
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1. wb‡Pi †KvbwU Dw™¢` †Kv‡l Abycw ’̄Z? 

 (K) †K¬v‡ivcøv÷ (L) †m‡›Uªv‡Rvg (M) †Kvl MnŸi (N) †KvlcÖvPxi| 

2. wb‡Pi †KvbwU cÖvwY‡Kv‡l we`¨gvb? 

 (K) †Kvl cÖvPxi (L) cøvw÷W (M) †K¬v‡ivcøv÷ (N) †Kvl wSwjø| 

3. GKB cÖKvi, GKB Kvh©ÿgZv m¤úbœ †Kvl¸”Q‡K wK e‡j? 

 (K) wUmy¨ (L) wUmy¨Zš¿ (M) A½ (N) A½Zš¿| 
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wPÎ 13.5-1 : fvRK wUmy¨ 

 
  

wUmy¨, wUmy¨Zš¿, A½, A½Zš¿ I Rxe‡`n 
 

 D‡Ïk¨ 
G cvV †k‡l Avcwb- 
• wUmy¨i msÁv wjL‡Z cvi‡eb; 
• wUmy¨i cÖKvi‡f` eY©bv Ki‡Z cvi‡eb; 
• wUmy¨Zš¿ wK Zv Av‡jvPbv Ki‡Z cvi‡eb; 
• A½ m¤ú‡K© aviYv w`‡Z cvi‡eb; 
• A½Zš¿ wK Zv ej‡Z cvi‡eb; 
• Rxe‡`‡ni MVb m¤ú‡K© mg¨K aviYv w`‡Z cvi‡eb| 

 

 wUmy¨ 

cÖwZwU eû‡Kvlx DbœZ Rxe‡`n wewfbœ AvK…wZi AmsL¨ †Kvl w`‡q MwVZ| Gme †Kv‡li KvRI wfbœ ai‡bi| 
Kv‡Ri wewfbœZvi Rb¨B †Kvl¸‡jv cwiewZ©Z n‡q wewfbœ AvK…wZ aviY K‡i| Z‡e GKB AvKvi I AvK…wZi 
wKQy †Kvl ¸”Qe× n‡j Zv‡`i g‡a¨ kªgwefvM ïiæ nq| G‡`i DrmI GK| G ¸”Qe× †Kvl¸‡jv‡K wUmy¨ 
e‡j| A_©vr Awew”Qbœ I mymsMwVZ GK¸”Q †Kvl hv‡`i DrcwË Ges cÖavb cÖavb KvR GKB cÖKvi †mB 
†Kvl¸”Q‡K wUmy¨ e‡j| Kv‡RB wUmy¨ ej‡Z Avgiv Ggb GK¸”Q †Kvl‡K eywS †h †Kvl¸‡jv GKB ’̄vb 
†_‡K DrcwË jvf K‡i‡Q Ges msNe×fv‡e Ae ’̄vb K‡i GKB KvR m¤úbœ K‡i|  
 

wUmy¨i cÖKvi‡f` 

eû‡Kvlx Dw™¢‡` Kv‡Ri wewfbœZv I wefvRb ÿgZv Abymv‡i wUmy¨ 
ỳB cÖKvi| h_vÑ fvRK wUmy¨ I ’̄vqx wUmy¨| 

fvRK wUmy¨ : wefvR‡b mÿg †Kvl w`‡q MwVZ wUmy¨‡KB fvRK wUmy¨ 
ejv nq| fvRK wUmy¨i †Kvl¸‡jv‡K fvRK †Kvl e‡j| fvRK 
†Kv‡li wefvR‡bi gva¨‡gB Dw™¢‡`i ˆ`wnK e„w× N‡U _v‡K Ges 
fvRK wUmy¨ n‡ZB Ab¨vb¨ ’̄vqx wUmy¨i Drcbœ nq| fvRK †Kvl¸‡jv 
wW¤̂vKvi ev AvqZvKvi I eo eo wbDwK¬qvm wewkó nq| fvRK 
†Kv‡l mvaviYZ †KvlMnŸi _v‡K bv|  

Dw™¢‡`i g~‡ji AMÖfv‡M Ges Kv‡Ûi kx‡l© (gyKz‡j) mvaviYZ fvRK wUmy¨ _v‡K, d‡j Dw™¢‡`i g~j I 
Kv‡Ûi ˆ`‡N©¨ e„w× cvq| G Qvov Dw™¢‡`i AšÍtZ¡‡K K¨vw¤̂qvg bvgK GK ai‡bi fvRK wUmy¨ _v‡K| GwU 
RvB‡jg I †d¬v‡qg wUmy¨i g‡a¨ e„ËvKv‡i Ae ’̄vb K‡i| GwU GK Í̄i wewkó c¨v‡ibKvBgv †Kvl Øviv MwVZ| 
G K¨vw¤̂qvg wUmy¨i wefvR‡bi gva¨‡g evB‡ii w`‡K bZzb †d¬v‡qg wUmy¨ Ges wfZ‡ii w`‡K bZzb RvB‡jg 
wUmy¨i m„wó nq| Gfv‡e Mv‡Qi KvÛ cv‡k ev cÖ‡ ’̄ ev‡o| Dw™¢‡`i G ai‡bi e„w×‡K †MŠY e„w× (Secondary 
growth) e‡j| 

’̄vqx wUmy¨ : fvRK wUmy¨ †_‡K Drcbœ †h wUmy¨¸‡jv wefvR‡b Aÿg Zv‡`i‡K ’̄vqx wUmy¨ e‡j| fvRK 
wUmy¨¸‡jv wefvRb ÿgZv †jvc cvIqvi ci Zv e„w× †c‡q GKwU wbw ©̀ó AvKvi aviY K‡i Ges c~Y©ZvcÖvß 

cvV 13.5 
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wPÎ  13.5-3 : RvB‡jg wUmy¨ 

 

 

n‡q ’̄vqx wUmy¨‡Z cwiYZ nq| ’̄vqx wUmy¨ cÖavbZ wZb cÖKvi| h_vÑ mij wUmy¨,  RwUj wUmy¨ I ÿiYKvix 
wUmy¨| 

mij wUmy¨ : †h ¯’vqx wUmy¨i †Kvl¸‡jv AvKvi, AvK…wZ I MVb ˆewk‡ó¨ GKB ai‡bi nq Zv‡K mij wUmy¨ 
e‡j| †Kv‡li AvK…wZ I cÖK…wZi Dci wbf©i K‡i mij wUmy¨‡K wZbfv‡M fvM Kiv n‡q‡Q h_vÑ 
c¨v‡ibKvBgv, †Kv‡jbKvBgv I †¯‹¬‡ibKvBgv| 

c¨v‡ibKvBgv : G wUmy¨i †Kvl¸‡jv RxweZ| Giv ˆ`N©¨, cÖ ’̄ I MfxiZvq †gvUvgywUfv‡e GKB iKg nq Ges 
†`L‡Z †MvjvKvi, wW¤̂vKvi ev KLbI eûf~RvKvi nq| G‡`i †Kvl cÖvPxi mvaviYZ cvZjv Ges mgvb cyiæ 
nq| G wUmy¨i †Kvl¸‡jvi gv‡S AvšÍt†Kvlxq duvK _vK‡Z cv‡i| †Kv‡l eo AvK…wZi wbDwK¬qvm _v‡K| 
GQvov †Kv‡l †cÖv‡UvcøvR‡gi cwigvY Ges MnŸ‡ii msL¨v †ewk| Dw™¢‡`i g~j, KvÛ I cvZvi big Ask G 
wUmy¨ w`‡q ˆZwi|  

†Kv‡jbKvBgv : †Kv‡jbKvBgv wUmy¨i †Kvl¸‡jv wKQyUv j¤̂vK…wZi I mRxe| †Kv‡l †cÖv‡UvcøvRg _v‡K| 
G‡`i †KvlcÖvPxi Amgfv‡e cyiæ, †Kvl cÖvPx‡ii †Kv‡Y †cKwUb Rgv nIqvq H ’̄vb AwaK †gvUv nq| 
mvaviY cÎe„šÍ, cvZvi wkiv I dz‡ji †euvUv †Kv‡jbKvBgv w`‡q MwVZ|  

†¯‹¬‡ibKvBgv : G wUmy¨i †Kvl¸‡jv j¤̂vK…wZi Ges G‡`i cÖvšÍØq miæ| †Kvl¸‡jvi cÖvPxi †ek cyiæ Ges 
mgvb cyiæZ¡ wewkó| †KvlcÖvPx‡ii Mv‡Î wjMwbb Rgv n‡q Ggb cyiæ nq, A‡bK mgq wfZ‡ii wQ ª̀ I eÜ 
n‡q hvq| G ai‡bi †Kv‡li g‡a¨ †cÖv‡UvcøvRg _v‡K bv ej‡jB P‡j|  

 
wPÎ  13.5-2 : wewfbœ cÖKvi mij wUmy¨ 

cwic° Ae ’̄vq G †Kvl¸‡jv g„Z Ges †cÖv‡Uvcøv÷wenxb| Dw™¢‡`i Z¡‡Ki wb‡P cwienb wUmy¨ ¸‡”Qi 
Pvicv‡k †¯‹¬‡ibKvBgv _v‡K| Dw™¢‡`i wewfbœ A½‡K „̀pZv cÖ`vb KivB G wUmy¨i cÖavb KvR|  

RwUj wUmy¨ : †h ’̄vqx wUmy¨ GKvwaK cÖKvi †Kvl 
w`‡q MwVZ Zv‡K RwUj wUmy¨ e‡j| Dw™¢` †`‡n 
Giv cwienb wUmy¨ ˆZwi K‡i| RwUj wUmy¨ 
cÖavbZ ỳÕcÖKvi| h_vÑ RvB‡jg wUmy¨ I †d¬v‡qg 
wUmy¨| 

RvB‡jg wUmy¨ : †h wUmy¨i gva¨‡g gvwU †_‡K 
cvwb I LwbR jeY Dw™¢‡`i evqexq As‡k 
cwievwnZ nq, Zv‡K RvB‡jg wUmy¨ e‡j| 
RvB‡jg wUmy¨ Dw™¢‡`i „̀pZv cÖ`vbKvix Ab¨Zg 
cÖavb Ask| G wUmy¨ cÖavbZ PviwU wfbœ cÖKvi 
wUmy¨ wb‡q MwVZ, h_vÑ UªvwKW, †f‡mj ev UªvwKqv, 
RvB‡jg dvBevi I RvB‡jg c¨v‡ibKvBgv| 
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wPÎ  13.5-4 : †d¬v‡qg wUmy¨ 

 

 
wPÎ  13.5-5 : ÿiYKvix wUmy¨i wewfbœ †Kvl 

 

†d¬v‡qg wUmy¨ : †h wUmy¨i gva¨‡g Dw™¢‡`i cvZvq ˆZwi ˆRe Lv`¨ Dw™¢` †`‡ni wewfbœ As‡k cwievwnZ nq, 
Zv‡K †d¬v‡qg wUmy¨ e‡j| †d¬v‡qg n‡jv mRxe wUmy¨| RvB‡jg I †d¬v‡qg GK‡Î wg‡j cwienb wUmy¨¸”Q 
Z_v fv¯‹zjvi evÛj MVb K‡i| G wUmy¨i †Kvl¸‡jv wewfbœ AvK…wZi I wfbœ MVbhy³ n‡qI wbw ©̀ó Kv‡R wjß 
_v‡K| †d¬v‡qg wUmy¨i Dcv`vb¸‡jv n‡jvÑ mxfbj, m½x‡Kvl, †d¬v‡qg c¨v‡ibKvBgv I †d¬v‡qg dvBevi| 

ÿiYKvix wUmy¨ : †h wUmy¨ †_‡K bvbv cÖKvi Zij c`v_© (Dr‡mPK, eR ©̈ BZ¨vw`) wbtm„Z n‡q _v‡K, Zv‡K 
ÿiYKvix wUmy¨ e‡j| ÿiYKvix wUmy¨ ỳÕcÖKvi| h_vÑ Ziæÿxi wUmy¨ I MÖwš’ wUmy¨| 

Ziæÿxi wUmy¨ : †h wUmy¨ n‡Z Ziæÿxi wbtm„Z n‡q 
_v‡K, Zv‡K Ziæÿxi wUmy¨ e‡j| Ziæÿxi GK 
cÖKvi mv`v, njy` ev eY©nxb Zij c`v_©| 

MÖwš’ wUmy¨ : MÖwš’ wUmy¨ GK‡Kvlx ev eû‡Kvlx n‡Z cv‡i| Dr‡mPK, gay, AvVv, iRb, †Zj cÖf…wZ c`v_© G 
MÖwš’‡Z Rgv _v‡K|  

  
wUmy¨Zš¿ 

GKB ai‡bi KvR K‡i Ggb KZ¸‡jv wUmy¨ 
wg‡j GKwU wUmy¨Zš¿ MVb K‡i| †hgbÑ 
RvB‡jg I †d¬v‡qg wUmy¨i mgb¦‡q MwVZ nq 
cwienb wUmy¨Zš¿| 

wUmy¨i Ae ’̄vb I Kv‡Ri Dci wbf©i K‡i 
Dw™¢‡`i me wUmy¨‡K wZbwU wUmy¨Z‡š¿ fvM Kiv 
hvq| h_vÑ 

• GwcWvg©vj wUmy¨Zš¿ 

• MÖvDÛ wUmy¨Zš¿ 
• fv¯‹zjvi wUmy¨Zš¿| 
 

A½ 

KZK¸‡jv wUmy¨ ev wUmy¨Zš¿ GKwÎZ n‡q GKB ai‡bi KvR m¤úv`‡bi R‡b¨ MwVZ Ask‡K A½ e‡j| 
†hgbÑ Dw™¢‡`i g~j, KvÛ, cvZv BZ¨vw`|  

 

 

A½ Zš¿ 

GKvwaK A½ wgwjZ n‡q GKB ai‡bi KvR m¤úbœ Ki‡j Zv‡K ejv nq A½Zš¿| †hgbÑ k¦mb KvR 
cwiPvjbvi Rb¨ k¦vmbvjx, dzmdzm BZ¨vw`i mgb¦‡q MwVZ nq cÖvwYi k¦vmZš¿| GQvov Av‡Q †iPb Zš¿, 
cwicvK Zš¿, i³msenb Zš¿, cÖRbb Zš¿, œ̄vqyZš¿ BZ¨vw`|  
 
Rxe‡`n 
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GKvwaK A½ ev A½Z‡š¿i mgb¦‡q MwVZ nq GKwU DbœZ ev RwUj Rxe‡`n| †hgbÑ g~j, KvÛ I cvZvi 
mgb¦‡q GKwU Dw™¢‡`i m„wó nq| †Zgwbfv‡e nvZ, cv, gv_v, gyLgÛj, eyK, k¦vmZš¿, †iPbZš¿, œ̄vqyZš¿, 
cÖRbb Zš¿, i³msenb Zš¿ BZ¨vw`i gva¨‡g m„wó nq GKwU c~Y©v½ gvbe‡`n|  

 mvims‡ÿc 

◗ Awew”Qbœ I mymsMwVZ GK¸”Q †Kvl hv‡`i DrcwË Ges cÖavb cÖavb KvR GKB cÖKvi †mB 
†Kvl¸”Q‡K wUmy¨ e‡j| 

◗ wefvRb ÿgZv I Kv‡Ri wewfbœZv Abymv‡i wUmy¨ ỳB cÖKvi| h_vÑ fvRK wUmy¨ I ’̄vqx wUmy¨| 
◗ ’̄vqx wUmy¨ wZb cÖKvi| h_vÑ mij wUmy¨, RwUj wUmy¨ I ÿiYKvix wUmy¨| 
◗ mij wUmy¨ wZb cÖKvi| h_vÑ c¨v‡ibKvBgv, †Kv‡jbKvBgv I †¯‹¬‡ibKvBgv| 
◗ RwUj wUmy¨ ỳB cÖKvi| h_vÑ RvB‡jg wUmy¨ I †d¬v‡qg wUmy¨| 
◗ GK¸”Q †Kvl †_‡K m„wó nq wUmy¨, wUmy¨ †_‡K Drcbœ wUmy¨Zš¿, wUmy¨Zš¿ †_‡K A½, A½ †_‡K 

A½Zš¿ Ges cwi‡k‡l wewfbœ A½Z‡š¿i gva¨‡g DrcwË nq DbœZZi RwUj Rxe‡`n|  

 

cv‡VvËi g~j¨vqb-5 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1. †Kvb wUmy¨ Dw™¢‡`i e„w×i Rb¨ `vqx? 
 (K) RwUj wUmy¨ (L) fvRK wUmy¨ (M) mij wUmy¨ (N) ÿiYKvix wUmy¨| 
2. g~j I Kv‡Ûi cÖ ’̄ e„w× K‡i †Kvb wUmy¨? 
 (K) kxl©fvRK wUmy¨ (L) cÖvBgvwi wUmy¨ (M) c¨v‡ibKvBgv wUmy¨ (N) †m‡KÛvix 

wUmy¨| 
3. Dw™¢‡`i „̀pZv cÖ`vbKvix wUmy¨i bvg wK? 
 (K) †¯‹¬‡ibKvBgv (L) c¨v‡ibKvBgv (M) †Kv‡jbKvBgv (N) fvRK wUmy¨| 
4. wb‡Pi †KvbwU RvB‡j‡gi Dcv`vb b‡n? 
 (K) UªvwKW (L) †f‡mj (M) m½x‡Kvl (N) RvB‡jg c¨v‡ibKvBgv| 
5. mij wUmy¨ KZ cÖKvi? 

 (K) GK cÖKvi (L) wZb cÖKvi (M) ỳB cÖKvi (N) Pvi cÖKvi| 

 

 

 P~ovšÍ g~j¨vqb 

mswÿß I iPbvg~jK cÖkœvewj 

1. †Kvl Kv‡K e‡j? Ae ’̄vb I KvR Abyhvqx †Kvl KZ cÖKvi I wK wK? 

2. †Kvl cÖvPxi I †Kvl wSjøx wK? 

3. gvB‡UvKwÛªqv‡K †Kb †Kv‡li kw³Ni ejv nq? 

4. cøvw÷W wK? KZ cÖKvi? cÖ‡Z¨K cÖKvi cøvw÷‡Wi eY©bv w`b| 
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5. wbDwK¬qvm wK? wPÎmn eY©bv Kiæb| 

6. mšÍv‡bi wj½ wba©vi‡Y †µv‡gv‡Rv‡gi f‚wgKv Av‡jvPbv Kiæb| 

7. Dw™¢`‡Kvl I cÖvwY‡Kv‡li g‡a¨ cv_©K¨¸‡jv wjLyb| 

8. wUmy¨ Kv‡K e‡j? KZ cÖKvi I wK wK? we Í̄vwiZ eY©bv Kiæb|  

 

 DËigvjv 

cv‡VvËi g~j¨vqbÑ1 : 1. L  2. K 3. N 4. M 5. N 

cv‡VvËi g~j¨vqbÑ2 : 1. M  2. N 3. K 4. L 5. N 

cv‡VvËi g~j¨vqbÑ3 : 1. M  2. N 3. K 4. L 

cv‡VvËi g~j¨vqbÑ4 : 1. L  2. N 3. K 

cv‡VvËi g~j¨vqbÑ5 : 1. L  2. N 3. K 4. M 5. L| 

 

 

 
 


