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(
†Kvl M‡elYvi BwZnvm t
	mvj
	bvg
	Avwe®‹vi

	1665
	ievU© ûK
	‡Kvl Avwe®‹vi K‡ib|
g„Z‡Kvl ch©‡eÿY K‡ib|

	1931
	IqvUmb Ges µxK
	DNA AYyi wØ-‡nwj· MVb Avwe®‹vi K‡ib| 

	1632-1727
	A¨v›Uwb fb
wjD‡qbûK
	AYyexÿY hš¿ Avwe®‹vi K‡ib|
e¨vK‡Uwiqv Avwe®‹vi K‡ib|
RxweZ †Kvl ch©‡eÿY K‡ib| 


(
†Kvl:

( Rxe‡bi ˆRweK Kvh©Kjv‡ci GKK


( Rxe‡bi †fŠZ mËvi †gŠj GKK (Swanson I Webster)


( Rxe‡`‡ni MvVwbK I ˆRewbK Kvh©wbe©vnx GKK
(
Rxewe`¨vi †h kvLvq †Kvl m¤ú‡K© Av‡jvPbv Kiv nq Zv‡K mvB‡UvjwR (Cytology) ev †Kvlwe`¨v e‡j|
(
Robert Hooke (1635-1703) 1665 mv‡j bvgKib K‡ib|

(
cvwLi wWg GKwUgvÎ †Kvl w`‡q MwVZ|

(
DUcvwLi wWg me‡P‡q eo (17(1.25 cm)|

(
Cell-Gi evsjv cÖwZkã Kiv n‡q‡Q †Kvl ev Rxe‡Kvl|

(
Cell A_© ÿz`ª cÖ‡Kvô|

(
ievU© ûK g„Z †Kvl †`‡LwQ‡jb|

(
c‡i WvP weÁvbx A¨v›Ub fb wjD‡qb ûKB cÖ_g †Kvl cÖvPxi QvovI †fZ‡i c~Y©v½ †Kvlxq `ªe¨mn RxweZ †Kvl ch©‡eÿY K‡ib|

(
†Kvl gZev` cÖPviK ( Rvg©vb Dw™¢`we` R¨vKe úvB‡Wb Ges cÖvwYwe` w_IWi †mvqvb|

(
eû wbDwK¬qvmhy³ cÖ¯’c`©vwenxb †Kvl‡K wm‡bvmvBU e‡j|
(
cÖvq me cÖvwY‡Kv‡l, we‡kl K‡i e„° †Kvl, A‡¯¿i AveiYx †Kv‡lI jvB‡mv‡mvg Av‡Q|

(
RBC-†Z jvB‡mv‡mvg _v‡K bv|

(
Dw™¢`‡Kv‡lI jvB‡mv‡mvg Avwe®‹…Z n‡q‡Q hv‡K spherosome ejv nq| G‡`i‡K bleosome-I ejv nq|

(
wSwjø Øviv Ave× Ave¯’vq G‡Z cÖvq 40 ai‡bi GbRvBg _v‡K|

(
†Kv‡li cÖKvi‡f`: `yÕcÖKvi- †`n‡Kvl I Rbb‡Kvl|
(
†`n‡Kvl (Somatic Cell): Rxe‡`‡ni A½ I A½Zš¿ MVbKiv †Kvl‡K †`n‡Kvl e‡j|

(
D”P †kÖwYi Rx‡ei †`n‡Kv‡l mvaviYZ wWcø‡qW msL¨K †µv‡gv‡mvg _v‡K| g~j, KvÐ I cvZvi †Kvl, ¯œvqy †Kvl, i³KwYKv BZ¨vw` †`n‡Kv‡li D`vniY|

(
Rbb‡Kvl ev M¨vwgU (Reproductive Cell or Gamete): †hŠb cÖRb‡bi Rb¨ wWcø‡qW Rx‡ei Rbbv‡½ gv‡qvwmm cÖwµqvq Drcbœ n¨vcø‡qW †Kvl‡K Rbb‡Kvl e‡j|

(
ïµvYy I wW¤^vYy Rbb‡Kv‡li D`vniY| Rbb‡Kvl ev M¨vwgU me©`vB n¨vcø‡qW|
(
wbDwK¬qv‡mi cÖK…wZi Dci wbf©i K‡i `yB cÖKvi:

1|
Avw` †Kvl (Prokaryotic Cell): Avw` †Kv‡l GKwU gvÎ e„ËvKvi DNA _v‡K hv mvB‡UvcøvR‡g gy³fv‡e Ae¯’vb K‡i|

(
Avw`‡Kv‡l DNA Ae¯’vbKvix ¯’vb‡K wbDwK¬A‡qW (Nucleoid)  e‡j|
(
G‡`i ivB‡ev‡mvg 70S|

(
Avw` †Kvl A¨vgvB‡Uvwmm cÖwµqvq wefvwRZ nq|

(
D`vniY e¨vK‡Uwiqv, mvqv‡bv e¨vK‡Uwiqv|

(
g‡biv iv‡R¨i me RxeB Avw`‡Kvlx|

2|
cÖK…Z †Kvl (Eukaryotic Cell):
cÖK…Z†Kv‡li†µv‡gv‡mvg j¤^v (e„ËvKvi bq), `yB 
cÖvšÍwewkó Ges DNA I wn‡÷vb-†cÖvwUb mgš^‡q MwVZ|
(
G‡`i ivB‡ev‡mvg 80S|

(
†Kvl wefvRb gvB‡Uvwmm I gv‡qvwmm cÖK…wZi|

(
ˆkevj, QÎvK, eªv‡qvdvBUm, †Uwi‡WvdvBUm, wRg‡bv¯úvg©m Ges A¨vbwRI¯úvg©m BZ¨vw` me Dw™¢`B cÖK…Z †Kvl w`‡q MwVZ Ges mKj cÖvwY‡Kvl cÖK…Z †Kvl|
(
†Kvlxq A½vYy
	wSwjøe× †Kvlxq A½vYy
	wSwjøwenxb †Kvlxq A½vYy

	1. gvB‡UvKwÛqv
  

2. G‡ÛvcøvRwgK RvwjKv 

3. MjwM ewW
  

4. jvB‡mv‡mvg

5. f¨vKzIj



6. cviAw·‡mvg


7. †fwmK&j
	1. †cÖvwU‡q‡mvg
2. †mw›UªIj

3. gvB‡µvwdjv‡g›U

4. B›UviwgwW‡qU wdjv‡g›U
5. gvB‡µvwUDweDjm



(
ivB‡ev‡mv‡gi wSwjø wb‡q wØgZ Av‡Q| Z‡e AvaywbK avibv g‡Z G‡Z cvZjv wSwjø _v‡K| (†KvbwU wSjøxwenxb A½vby- GB cÖ‡kœ Ack‡b ivB‡ev‡mvg Qvov Ab¨  †Kvb wSjøxwenxb A½vby bv _vK‡j DËi ivB‡ev‡mvg w`‡Z n‡e|

(
†Kvl cÖvPxi:
(
†Kvl cÖvPxi Dw™¢` †Kv‡li Abb¨ ˆewkó¨|

(
†Kvl cÖvPxi wZbwU ¯Í‡i wef³:

	ga¨c`©v
	AwaK cwigv‡b †cKwUK GwmW _v‡K

	cÖv_wgK cÖvPxi
	†mjy‡jvR,‡nwg‡mjy‡jvR I MøvB‡Kv‡cÖvwUb 

Øviv MwVZ

	†m‡KÛvix cÖvPxi
	‡mjy‡jvR, wjMwbb, my‡ewib wbwg©Z


(
†m‡KÛvix †Kvl cÖvPxi wZb ¯Íi wewkó nq| 

(
Xyloglucan bvgK †nwg‡mjy‡jvR cÖvPxi MV‡b µmwjsK wn‡m‡e KvR K‡i

(
gy‡LvgywL `ywU K‚c‡K wcU †cqvi e‡j| 

(
†Kvl cÖvPx‡ii MVb-

	gvB‡mwjm
	†Kvl cÖvPx‡ii ¶z`ªZg MvVwbK GKK

	gvB‡µvdvBweªj
	20 wU gvB‡mwjm wb‡q MwVZ

	g¨v‡µvdvBweªj
	250 wU gvB‡µvdvBweªj wb‡q MwVZ


(
†cÖv‡UvcøvRg:


-
Aa©¯^”Q, eY©nxb, †Rjxm`„k, Aa©Zij, AvVv‡jv, `vbv`vi I K‡jv‡qWag©x

(
Protoplasm K_vwU cÖeZ©b K‡ib cviwK‡Ä|
( 
Protoplasm Gi wfZi Kj‡qW `vbvi Pjb‡K ÔeªvDwbqvb PjbÕ e‡j|
(
mvB‡UvcøvRwgK gvZ…Kv‡K mvB‡Uvmj ev nvqv‡jvcøvRgI ejv nq|

(
mvB‡UvcøvR‡g ewn:¯’ NY AÂj‡K G‡±vcøvRg Ges AšÍ:¯’ Kg NY AÂj‡K G‡ÛvcøvRg e‡j|

(
†Kvl wSjøx:

(†mj †gg‡eªb, cøvRgv‡gg‡eªb, cøvRgv‡jgv,ev‡qv‡gg‡eªb)

(
†Kvl wSjøxi MVb m¤ú‡K© me©cÖ_g g‡Wj †`b W¨vwb‡qwj I W¨vfmb| (Sandwitch Model)
(
†Kvl wSjøxi wewfbœ g‡W‡ji g‡a¨ me‡P‡q MÖnYxq g‡Wj nj d¬zBW †gvRvBK g‡Wj| (Singer and Nicolson-1972)

(
†KvlwSjøxi MvVwbK Dcv`vb:


- wjwcW evB‡jqvi


- †gg‡eªb †cÖvwUb


-
MøvB‡KvK¨vwj·(MøvB‡Kv‡cÖvwUb I MøvB‡KvwjwcW wb‡q MwVZ wPwbi ¯Íi we‡kl)


- †Kv‡j‡÷ij

(
web¨v‡mi wfwË‡Z †cÖvwUb AYy wZb iKgÑ 


1.
cÖvšÍxq †cÖvwUb: G¸‡jv dm‡dvwjwcW ¯Í‡ii ewnt ev AšÍtZj msjMœ †cÖvwUb; 


2.
AšÍwb©wnZ †cÖvwUb: G¸‡jv dm‡dvwjwcW ¯Í‡i AvswkK ev m¤ú~Y© cÖweó _v‡K; Ges 


3.
AvšÍtwSjøx †cÖvwUb: Gi Aci bvg UªvÝ‡cvU© †cÖvwUb|G¸v‡jv dm‡dvwjwc‡Wi `y¯Íi Ry‡oB Aew¯’Z|

(
me‡P‡q mij dm‡dvwjwcW nj dmdvwUwWK GwmW

(
RwUj dm‡dvwjwc‡Wi g‡a¨ cÖavb nj †jwmw_b

(
wcuqv‡Ri †Kv‡l †KvlwSjøx‡Z RNA _v‡K

(
cøvw÷W:
(
QÎvK,e¨vK‡Uwiqv,bxjvf meyR ˆkevj cÖf…wZ †Kv‡l cøvw÷W †bB|

(
wjD‡Kvcøv÷ eY©nxb Ges Giv Aa©e„ËvK…wZ, g~jvK…wZ, bjvK…wZi n‡Z cv‡i| g~j I f‚wg¤œ¯’ Kv‡Û _v‡K|

	cøvw÷W
	mwÂZ Lv`¨

	A¨vgvB‡jvcøv÷
	÷vP©

	Bjv‡qvcøv÷
	Pwe©

	A¨vwjD‡ivcøv÷
	†cÖvwUb


(
†µv‡gvcøv÷: dz‡ji cvcwo,iwOb dj I exR Ges MvR‡ii g~‡j _v‡K| 



K¨v‡ivwUb-Kgjv jvj



R¨v‡š’wdj-njy`

(
Avw` cøvw÷W 0.5 gvBµb e¨vmwewkó| †jÝ AvK…wZi †K¬v‡ivcøv‡÷i e¨vm 3.5 gvBµb

(
†K¬v‡ivcøv‡÷i d‡Uvwm‡š’wUK BDwb‡U †K¬v‡ivwdj-G,‡K¬v‡ivwdj-we,K¨v‡ivwUb I R¨v‡š’vwd‡ji 300-400 Aby _v‡K|

(
gvB‡UvKwÛªqv:
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wPÎ: gvB‡UvKwÛªqv

(

ÔgvB‡UvKwÛªqv‡KÕ †Kv‡li Power House e‡j|

(

cÖwZ‡Kv‡l msL¨v mvavibZ 300-400|hK…Z †Kv‡l 1000 ev Z‡ZvwaK _vK‡Z cv‡i|

(

e„ËvKvi gvB‡UvKwÛªqvi e¨vm: 0.2 ( 2.0 gvBµb| 

(

`ÛvKvi gvB‡UvKwÛªqvi ˆ`N©¨: 70 gvB‡µvb

(

gvB‡UvKwÛªqvi Aci bvg- KwÛªImg|

(

gvB‡UvKwÛªqvq cÖvq 100 cÖKvi GbRvBg I †KvGbRvBg i‡q‡Q|

(
wbDwK¬qvm: 

*
mvavibZ cÖwZ †Kv‡l GKwU wbDwK¬qvm _v‡K| Vaucheria, Botrydium cÖf…wZ ˆkevj Ges KwZcq QÎv†K eûmsL¨K wbDwK¬qvm †`Lv hvq| eû wbDwK¬qvm wewkó G ai‡bi MVb‡K wm‡bvmvBU ejv nq|

* 
†Kvl wefvR‡bi cÖv°v‡j B›Uvi‡dR `kvq wbDwK¬qv‡m wbgœewY©Z PviwU cÖavb Ask †`Lv hvq- 


(i) wbDwK¬qvi †gg‡eªb
(ii) wbDwK¬IcøvRg


(iii) wbDwK¬Ijvm
(iv) †µvgvwUb Zš‘

( 
Ab¨vb¨ A½vbymg~n:

	G‡ÛvcøvRwgK †iwUKzjvg ( MjwM ewW

MjwM ewM (  jvB‡mv‡mvg

DNA ( RNA
mRNA ( †cÖvwUb


(
G‡ÛvcøvRwgK †iwUKzjvg `y cÖKvi: gm„Y Ges Agm„Y|

(
wm÷vibx, †fwmKj, wUDweDjm& G‡Ûv‡cøvRwgK †iwUKzjv‡gi Ask|
· Agm„b G‡ÛvcøvRwgK †iwUKzjv‡gi ¶z`ª wew”Qbœ Ask‡K gvB‡µv‡mvg e‡j|
· Mj&wM e¯‘ †PÞv, †MvjvKvi ev j¤^v n‡Z cv‡i|

· MjwRewWi Aci bvg-jvB‡cvKwÛªqv, wWKwUI‡Rvg, BwWI‡Rvg

· gvB‡µvwUDweDj&m wUDe RvZxq Ges mvaviYZ 10(20 wgwj gvBµb e¨vmwewkó|

· gvB‡µvwUDweDj&m‡K ÔmvB‡Uv-K¼vjÕI ejv nq|

· †Kvl MnŸi‡K †eóbKvix †cÖv‡UvcøvR‡g MwVZ c`©v‡K ejv nq U‡bvccøv÷ Ges Gi Af¨šÍ‡ii im‡K ejv nq †Kvlim, cÖvYim ev †mj m¨vc
· †mw›UªI‡j 9 wU Îqx AbybvjxKv _v‡K

· †K¬v‡ivcøv÷,gvB‡UvKwÛªqv I wbDwK¬IcøvR‡g RNP ev ivB‡evwbDwK¬I‡cÖvwUb _v‡K|
· cÖvYxi wPwýZ †ckx‡Kv‡l K‡qKkZ ch©šÍ wbDwK¬qvm _v‡K|

· gvby‡li R.B.C (Red Blood Corpuscles) I cwiYZ

· mxf †Kvl wbDwK¬qvmwenxb †Kvl|

· wm‡÷vwj_ ( K¨vjwmqvg Kve©‡bU Gi †Kjvm|

· i¨vdvBW ( K¨vjwmqvg A·v‡jU Gi †Kjvm|

· i¨vdvBW gy‡L PzjKvwb m„wó K‡i|

· B¶y kK©ivi ivmvqwbK ms‡KZ: C12 H22 O11.

· `ªv¶v kK©ivi ivmvqwbK ms‡KZ: C6 H12 O6.
· †k¦Zmv‡ii ivmvqwbK ms‡KZ: (C6 H10 O5)n.
· ˆZj, U¨vwbb BZ¨vw` LwbR`ªe¨ mwÂZ c¨v‡ibKvBgv †Kvl‡K BwWIeøv÷ ejv nq|
(
ivmvqwbK MVb:

· †cÖv‡UvcøvRg me‡P‡q †ewk Av‡Q wewfbœ ai‡bi †cÖvwUb
· †KvlwSjøxi †gvU ï®‹ IR‡bi 75 fvMB wjwcW

· gvB‡UvKwÛªqvq ï®‹ IR‡bi 65% †cÖvwUb

· gvB‡UvKwÛªqv‡Z DNA, RNA, wjwcW I †cÖvwUb _v‡K

· ivmvqwbKfv‡e wbDwK¬qvm g~~jZ: wbDwK¬K GwmW Ges †cÖvwUb w`‡q MwVZ|
· wbDwK¬Ijv‡mi cÖavb ivmvqwbK Dcv`vb †cÖvwUb, RNA Ges mvgvb¨ DNA|

(
†Kvl m¤úwK©Z Avwe¯‹vi:

	A½vYy¸‡jvi bvg
	Avwe¯‹vi I bvgKiY

	†Kvl
	1665 mv‡j ievU© ûK †evZ‡ji K‡K©

	†Kvl cÖvPxi
	1665 mv‡j ievU© ûK

	cøvw÷W
	1883 wLª÷v‡ã wk¤úvi Dw™¢` †Kv‡l cøvw÷W 

†`‡Lb Ges bvgKiY K‡ib|

	gvB‡UvKwÛªqv
	1894 mv‡j Aëg¨vb Avwe®‹vi 

K‡ib(1850 mv‡j KwjKvi)

1897 mv‡j †e›`v bvgKiY K‡ib|

	MjwMe¯‘
	1898 mv‡j K¨vwg‡jv MjwM Avwe¯‹vi K‡ib 

†cuPv I weov‡ji mœvqy †Kv‡l

	G‡ÛvcøvRwgK RvwjKv
	1945 mv‡j †cvU©vi Avwe¯‹vi K‡ib

	ivB‡ev‡mvg
	1956 mv‡j c¨vjv‡W Avwe¯‹vi K‡ib

1954 mv‡j K¬W bvg †`b gvB‡µv‡mvg

1958 mv‡j ievU©m bvg †`b ivB‡ev‡mvg

	jvB‡mv‡mvg
	1955 mv‡j `¨ `y‡e bvgKiY K‡ib|

	†cÖvwU‡q‡mvg
	1980 mv‡j DBK Ges Ai‡jvfm&wK 

Avwe¯‹vi K‡ib Ges A¨vwi‡Mv I mn‡hvwMiv 

1988 mv‡j bvgKiY K‡ib

	†mw›UªIj
	1887 mv‡j f¨vb †eb‡Wb Avwe®‹vi K‡ib

1888 mv‡j †ev‡fix bvgKiY K‡ib

	gvB‡µvwUDweDjm&
	1953 mv‡j ievU© Ges d«vb&wP Avwe®‹vi K‡ib

	wbDwK¬qvm
	1831 mv‡j ievU© eªvDb wbDwK¬qvm Avwe¯‹vi 

K‡ib AwK©W cvZvi †Kv‡l 

	†µv‡gv‡mvg
	1875 mv‡j ÷ªvmeyM©vi me©cÖ_g Avwe¯‹vi K‡ib 1888 mv‡j weÁvbx fvj‡Wqvi bvgKiY K‡ib|


(
†Kv‡li wewfbœ As‡ki KvR:
	A½vYyi bvg
	KvR

	†KvlwSwjø
	(  †Kvl‡K wN‡i iv‡L, wewfbœ e¯‘i ¯’vbvšÍi, e¨vcb wbqš¿Y I mgš^q K‡i| 

(  e„n`vYy ms‡køl K‡i 

(  wewfbœ Z‡_¨i e„wË wnmv‡e KvR K‡i|

	cøvw÷W

(†K¬v‡ivcøv÷)
	(
mv‡jvKms‡kølY cÖwµqvq kK©iv RvZxq Lv`¨ cÖ¯‘Z K‡i|

(
†K¬v‡ivcøv‡÷i cÖ‡qvR‡b †cÖvwUb, wbDwK¬K A¨vwmW ˆZwi Kiv|

(
d‡Uvdm‡dvivB‡jkb A_©vr m~h©v‡jv‡Ki mvnv‡h¨ ADP-†K ATP-†Z iƒcvšÍwiZ Kiv|
(
d‡Uv‡imwc‡ikb Kiv|

(
mvB‡UvcøvRwgK Bb‡nwi‡U‡Ý mvnvh¨ Kiv|

(
MÖvbv I Ab¨vb¨ Ask‡K aviY Kiv| 

	gvB‡UvKwÛªqv
	(
†Kv‡li hveZxq Kv‡Ri Rb¨ kw³ Drcv`b I wbqš¿Y Kiv|
(
k¦m‡bi Rb¨ cÖ‡qvRbxq GbRvBg, †Kv-GbRvBg cÖf…wZ aviY Kiv|

(
k¦m‡bi wewfbœ ch©vq †hgb- †µem Pµ, B‡j±«b UªvÝ‡cvU©, Aw·‡WwUf dm‡dvivB‡jkb m¤úbœ Kiv|

(
wbR¯^ DNA, RNA Drcbœ Kiv|

(
†mœn wecv‡K mvnvh¨ Kiv|

	MjwMe¯‘
	(
jvB‡mv‡mvg ˆZwi Kiv|

(
A-†cÖvwUb RvZxq c`v‡_©i ms‡kølY Kiv|

(
wKQy GbRvBg wbM©g Kiv|

(
†Kvl wefvRbKv‡j †Kvl †cøU ˆZwi Kiv|

(
†cÖvwUb, †nwg‡mjy‡jvR, gvB‡µvdvBweªj ˆZwi Kiv|
(
†Kvl¯’ cvwb †ei Kiv|

(
G‡ÛvcøvRwgK †iwUKzjv‡g cÖ¯‘ZK…Z `ªe¨vw` wSwjøe× Kiv|

(
wewfbœ cwjm¨vKvivBW ms‡kølY I cwien‡b AskMÖnY Kiv|

	G‡ÛvcøvRwgK

RvwjKv
	(
G‡ÛvcøvR‡gi KvVv‡gv wn‡m‡e KvR K‡i|

(
Agm„Y †iwUKzjv‡g †cÖvwUb ms‡køwlZ nq|

(
gm„Y †iwUKzjv‡g (we‡klZ cÖvYx †Kv‡l) wjwcW, gZvšÍ‡i wewfbœ ni‡gvb, MøvB‡Kv‡Rb cÖf…wZ ms‡køwlZ nq|
(
GwU wjwcW I †cÖvwU‡bi AšÍtevnK wn‡m‡e KvR K‡i|
(
A‡b‡Ki g‡Z G‡Z †KvlcÖvPx‡ii Rb¨ †mjy‡jvR ˆZwi nq|

(
ivB‡ev‡mvg, MøvBAw·‡mv‡gi aviK wn‡m‡e KvR K‡i|

	ivB‡ev‡mvg
	(
†cÖvwUb ms‡kølY Kiv| †cÖvwUb ms‡køl‡Yi ïiæ‡Z mRNA Avw` †Kv‡li 30S Ges cÖK…Z †Kv‡li 40S mve BDwb‡Ui mv‡_ ms‡hvM ¯’vcb K‡i| Gici 50S Ges 60S mve-BDwbU G‡m GKwÎZ n‡q h_vµ‡g 70S (Avw` †Kv‡l) Ges 80S (cÖK…Z †Kv‡l) GKK MVb K‡i|

	jvB‡mv‡mvg
	(
d¨v‡MvmvB‡Uvwmm ev AvµgYKvix RxevYy f¶Y Kiv|

(
weMjbKvix GbRvBgmg~n‡K Ave× K‡i †i‡L GwU †Kv‡li Ab¨vb¨ ¶z`ªv½‡K i¶v K‡i|

(
jvB‡mv‡mvg m¤¢eZ cwicvK Kv‡R mvnvh¨ K‡i| Zxeª Lv`¨vfv‡ei mgq Gi cÖvPxi †d‡U hvq Ges Ave×K…Z GbRvBg †ei n‡q †Kv‡li Ab¨vb¨ ¶z`ªv½¸‡jv webó K‡i †`q| G KvR‡K e‡j ¯^-MÖvm ev A‡Uv‡dMx| Gfv‡e mg¯Í †KvlwUI cwicvK n‡q †h‡Z cv‡i| G‡K ejv nq A‡UvjvBwmm|

	†mw›UªIj
	(
†Kvl wefvR‡bi mgq gvKzZš‘ MVb Kiv|

(
wefvR‡b mvnvh¨ Kiv|

(
wmwjqv I d¬v‡Rjvhy³ †Kv‡l wmwjqv I d¬v‡Rjvi m„wó Kiv|

(
ïµvYyi †jR MVb Kiv|

	†KvlMnŸi
	(
†Kvl im aviY Kiv|

(
cÖ‡qvRbxq eR©¨`v_© aviY Kiv|

	gvB‡µvwUDweDjm
	(
d¬v‡Rjv, wmwjqv BZ¨vw` wePj‡b mvnvh¨ K‡i|

(
†Kvl wefvR‡bi mgq gvB‡UvwUK A¨vcv‡iUvm ˆZwi K‡i|

(
gvB‡µvdvBweª‡ji web¨vm wb‡`©k K‡i| Giv †KvlcÖvPxi MV‡bI mvnvh¨ K‡i|

(
Giv mvB‡Uv-K½vj wn‡m‡e KvR K‡i|

(
†mj‡gg‡eªb, wbDwK¬qvi †gg‡eªb I Ab¨vb¨ ¶z`ªv‡½i mv‡_ mshy³ †_‡K G‡`i mv‡_ †hvMv‡hvM I cwienb Kv‡h© mvnvh¨ K‡i|

	wbDwK¬qvm
	(
†Kv‡li hveZxq KvR wbqš¿Y K‡i|

(
†µv‡gv‡mvg I DNA Øviv esk ci¤úivq Rx‡ei ˆewkó¨ i¶v cvq|


(
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†µv‡gv‡mvg

(
1875 wLª÷v‡ã Strasburger wbDwK¬qv‡m †µv‡gv‡mvg Avwe®‹vi K‡i|
(
1882 wLª÷v‡ã Walter Flemming †µv‡gv‡mvg wØfvRb (splitting) eY©bv K‡ib Ges is aviY‡hvM¨ G e¯‘‡K bvg †`b †µvgvwUb|
(
1888 wLª÷v‡ã W. Waldeyer me©cÖ_g †µv‡gv‡mvg kãwU e¨envi K‡ib|

(
†µv‡gv‡mvg A_© n‡jv ÔiwÄZ †`nÕ ev Ôis aviYvKvix †MnÕ|

(
cy®úK Dw™¢‡` me©wb¤œ msL¨K †µv‡gv‡mvg cvIqv wM‡q‡Q Haplopappus gracilis, 2n = 4

(
me©vw`K msL¨K Poa littarosa, 2n = 506 – 530
(
cÖvYx‡Z me©wb¤œ 2n = 2, (†MvjK…wg = Ascaris megalocephala sub. sp. univalens)|

(
me©vwaK 2n = 1600 (Olacantha sp. G)|

(
ˆewkó¨ Abymv‡i †µv‡gv‡mvg `yÕcÖKvi, h_v- 1. A‡Uv‡mvg 2. †m· †µv‡gv‡mvg|

(
wn‡÷vb †cÖvwU‡bi mv‡_ mshy³ Ae¯’vq DNA-†K ejv nq wbDwK¬‡qv‡mvg|

(
B›Uvi‡dR I †cÖv‡dR ch©v‡q †µvgvwU‡bi †h Ask AwaK KzÐwjZ _v‡K Zv‡K †n‡U‡iv‡µvgvwUb e‡j|

(
†µvgvwU‡bi †h Ask Kg KzÐwjZ _v‡K Zv‡K †mB Ask‡K BD‡µvgvwUb ejv nq|

(
KvB‡b‡Uv‡Kvi-G gvB‡µvwUDweDj mshy³ nq|

(
†µv‡gvwgqvi (Chromomere): gv‡qvwm‡mi cÖ_g †cÖv‡d‡Ri c¨vKvBwUb Dc`kvq †µv‡gvwgqv‡ii msL¨v I Ae¯’vb ¯úó †`Lv hvq| 

(
m¨v‡UjvBU (Satellite): †Kv‡bv †Kv‡bv †µv‡gv‡mv‡gi GK evûi cÖv‡šÍ †µvgvwUb m~Î Øviv mshy³ cÖvq †MvjvK…wZi GKwU Ask †`Lv hvq| †µv‡gv‡mv‡gi cÖv‡šÍi w`‡Ki G †MvjvK…wZ AÂj‡K m¨v‡UjvBU Ges G ai‡bi †µv‡gv‡mvg‡K Ôm¨vU †µv‡gv‡mvgÕ e‡j|
(
Zzjv, cvU, †Qvjv BZ¨vw` Dw™¢‡` †Kv‡bv †Kv‡bv †µv‡gv‡mv‡g m¨v‡UjvBU Av‡Q|

(
†Qvjvi 1bs †µv‡gv‡mv‡g m¨v‡UjvBU _v‡K|

(
wewfbœ AvK…wZi †µv‡gv‡mvg:
(
†gUv‡mw›UªK †µv‡gv‡mvg (Bs‡iwR 'v' Aÿ‡ii g‡Zv †`Lvq), mve-†gUv‡mw›UªK †µv‡gv‡mvg (Bs‡iwR 'L' Aÿ‡ii g‡Zv †`Lvq), G‡µv‡mw›UªK †µv‡gv‡mvg (Bs‡iwR 'J' Aÿ‡ii g‡Zv †`Lvq), †U‡jv‡mw›UªK †µv‡gv‡mvg (Bs‡iwR 'I' Aÿ‡ii g‡Zv ev GKwU `‡Ði g‡Zv †`Lvq)|

(
DNA-Gi cy‡iv bvg Deoxyribo Nucleic Acid.

(
†µv‡gv‡mv‡gi wewfbœ Dcv`v‡bi g‡a¨ Gi cwigvY n‡”Q kZKiv cÖvq 45 fvM|

(
RNA-Gi cy‡iv bvg Ribo Nucleic Acid.

(
†µv‡gv‡mv‡g Gi cwigvY n‡”Q kZKiv 0.2-1.4 fvM|

(
cÖwZwU RNA AYy mvaviYZ GKm~Îwewkó|

(
†cÖvwUb: †µv‡gv‡mv‡g †cÖvwU‡bi cwigvY kZKiv 55 fvM|

(
†µv‡gv‡mv‡g `yÕai‡bi †cÖvwUb cvIqv hvq| h_v- 1. wb¤œ AvYweK ¸iƒZ¡m¤úbœ †cÖvwUb I 2. D”P AvYweK ¸iæZ¡m¤úbœ A¤øxq †cÖvwUb|

(
wb¤œ AvYweK ¸iæZ¡m¤úbœ †cÖvwUb: †ewki fvM †µv‡gv‡mv‡g wn‡÷vb †cÖvwUb _v‡K|

(
†cÖvUvwgb cvIqv hvq ïay ïµvYyi †µv‡gv‡mv‡g|

(
D”P AvYweK ¸iæZ¡m¤úbœ †cÖvwUb: †µv‡gv‡mv‡g †ek K‡qK ai‡bi A¤øxq †cÖvwUb _v‡K| D‡jøL‡hvM¨ n‡jv DNA cwjgv‡iR I RNA cwjgv‡iR|

(
eskMwZ e¯‘i cÖavb Dcv`vb n‡”Q †µv‡gv‡mvg| †µv‡gv‡mv‡g i‡q‡Q DNA, †hLv‡b wRb¸‡jv mymw¾Z _v‡K|

(
wRbB n‡”Q Rx‡ei mKj PvwiwÎK ˆewk‡ó¨i aviK hv ch©vqµ‡g evwn¨K PwiÎmg~n dzwU‡q †Zv‡j|

(
wbDwK¬K A¨vwmW
(
1869 mv‡j myBm wPwKrmK I imvqbwe` Friedrich Miescher (wgkvi) ÿZ¯’v‡bi c~u‡Ri †k¦Zi³KwYKvi wbDwK¬qvm †_‡K GKwU bZzb ivmvqwbK c`v_© c„_K K‡ib Ges bvgKiY K‡ib wbDwK¬b (nuclein)|
(
1889 mv‡j Aëg¨vb (Altman) wbDwK¬‡b A¨vwm‡Wi ag© †`L‡Z cvb Ges wZwb Gi bvgKiY K‡ib wbDwK¬K A¨vwmW|
(
wbDwK¬K A¨vwmW n‡jv bvB‡Uªv‡RbNwUZ ÿviK, †c‡›UvR ï¨Mvi Ges dm‡dvwiK A¨vwmW‡K mgš^‡q MwVZ A¨vwmW hv Rx‡ei eskMwZi aviv mn mKj Kvh©µg wbDš¿Y K‡i|

(
wbDwK¬K A¨vwmW‡K nvB‡WªvjvBwm‡mi ci wb¤œwjwLZ Dcv`vbmg~n cvIqv hvq|


1| †c‡›UvR ï¨Mvi
2| bvB‡Uªv‡RbNwUZ ÿviK


3| dm‡dvwiK A¨vwmW|

wbDwK¬K A¨vwmW †Kv‡l †cÖvwUb ms‡køl wb‡`©k K‡i Ges †R‡bwUK Z_¨ ¯’vbvšÍi K‡i|

(
RNA-†Z ivB‡evR ï¨Mvi Ges DNA-†Z wWAw·ivB‡evR ï¨Mvi _v‡K|

(
ivB‡evR Ges wWAw·ivB‡evR ï¨Mvi cÖvq GKB iKg MVbwewkó, cv_©K¨ ïay GB †h, wWAw·ivB‡evR ï¨Mv‡ii 2bs Kve©‡b Aw·‡Rb Abycw¯’Z|

(
ivB‡evR ï¨Mvi w`‡q ivB‡evwbDwK¬K A¨vwmW (RNA) Ges wWAw·ivB‡evR ï¨Mvi w`‡q wWAw·ivB‡ev wbDwK¬K A¨vwmW (DNA) MwVZ nq|

(
bvB‡Uªv‡RbNwUZ ÿviK `yB cÖKvi: h_v- 1. wcDwib Ges 2. cvBwiwgwWb|

(
wcDwib (Purine): `yB wiswewkó ÿviK‡K ejv nq wcDwib| h_v-A¨vwWwbb (Adenine) Ges ¸qvwbb (Guanine)|

(
cvBwiwgwWb (Pyrimidine): GK wis wewkó ÿviK‡K ejv nq cvBwiwgwWb| _vBwgb, mvB‡Uvwmb Ges BDivwmj| BDivwmj †Kej ivB‡evwbDwK¬K A¨vwm‡W _v‡K|

(
wbDwK¬‡qvUvBW (Nucleotide): GK AYy wbDwK¬‡qvmvBW-Gi mv‡_ GK AYy dm‡dU hy³ n‡q MVb K‡i GK AYy wbDwK¬‡qvUvBW| Ab¨fv‡e ejv hvq, wbDwK¬‡qvmvB‡Wi dm‡dU G÷vi n‡jv wbDwK¬‡qvUvBW|

(
wbDwK¬‡qvUvBW n‡jv wbDwK¬K A¨vwm‡Wi MvVwbK GKK|

(
GK AYy bvB‡Uªv‡RbNwUZ ÿviK, GK AYy †c‡›UvR ï¨Mvi Ges GK AYy dm‡dU hy³ n‡q MwVZ †hŠ‡Mi bvg wbDwK¬‡qvUvBW|

(
†c‡›UvR ï¨Mvi-Gi 3bs I 5bs Kve©‡bi mv‡_ dm‡dU hy³ nq|

DNA

(
DNA m~ÎvKvi wKš‘ Avw`‡Kvl, gvB‡UvKwÛªqv I †K¬v‡ivcøv‡÷ e„ËvKvi DNA _v‡K|

(
†Kv‡l DNA-Gi cwigvY wc‡KvMÖvg (1 wc‡Kv MÖvg = 10–12 MÖvg) GK‡K cÖKvk Kiv nq|

(
Rvg©vb imvqbwe` Robert Feulgen 1914 mv‡j DNA iÄb c×wZ D™¢veb K‡i|

(
1950 mv‡j Erwin Chargaff we¯Íi M‡elYvi ci †`Lv‡Z mÿg nb †h †Kv‡bv Rx‡ei DNA-†Z A Ges T Gi cwigvY mgvb| Avevi G Ges C Gi cwigvYI mgvb|

(
DNA AYy‡Z mgvb cwigvY A I T Ges C I G GB bxwZgvjv‡K ejv nq Chargaff's rule.
(
Watson I Crick-Gi DNA g‡Wj
(
DNA n‡jv Pvi cÖKvi wbDwK¬‡qvUvBW w`‡q MwVZ cwjgvi|

(
†h‡nZz DNA A¤øxq, Kv‡RB dm‡dU MÖæc Aek¨B Db¥y³ _vK‡e|

(
Chargaff's data Abyhvqx A-Gi msL¨v T-Gi mgvb n‡e Ges G-Gi msL¨v C-Gi mgvb n‡e|

(
Wilkins I Franklin-Gi AvYweK gvc 2.0 nm, 0.34, 3.4 nm Ges helix aviYv|

(
A I T `ywU nvB‡Wªv‡Rb eÛ w`‡q hy³ nq|

(
G I C wZbwU nvB‡Wªv‡Rb eÛ w`‡q hy³ nq|

(
`ywU ÷ª¨vÛ GKwU AciwUi m¤ú~iK (Complementary), GKBiƒc (identical) bq|

(
1953 mv‡j DNA AYyi GKwU †fŠZ g‡Wj Dc¯’vcb K‡ib hv cieZ©x‡Z mwVK g‡Wj wn‡m‡e me©Î ¯^xK…Z n‡q‡Q|

(
g‡Wj D™¢ve‡bi Kvi‡Y DBjwKÝmn Zvu‡`i‡K 1963 mv‡j †bv‡ej cyi¯‹vi cÖ`vb Kiv nq|


DNA wØm~ÎK Ges web¨vm Nyiv‡bv wmwoi gZ|


cÖwZwU g‡bvwbDwK¬IUvB‡Wi ˆ`N©¨ 3.4 Å.


cÖwZ cu¨v‡Pi ˆ`N©¨ 34 Å


Wej †nwj· Gi e¨vm 20 Å
wPÎ: Replication, Translation and Translation


(
DNA-Gi ivmvqwbK MVb: DNA-Gi ivmvqwbK MVb Dcv`vb n‡jv-

1. cvuP Kve©bwewkó wWAw·ivB‡evR ï¨Mvi


2. dm‡dvwiK A¨vwmW Ges


3. bvB‡Uªv‡RbNwUZ ÿviK|
(
ÿviK¸‡jv A¨vwWwbb I ¸qvwbb bvgK wcDwib Ges mvB‡Uvwmb I _vBwgb bvgK cvBwiwgwWb|

(
DNA AYyi wØZ¡b ev cÖwZiƒc m„wó: cÖv_wgKfv‡e DNA cÖwZwjc‡bi wZbwU AbyKí cÖ¯ÍvweZ nq, G¸‡jv n‡jv-

1|
msiÿYkxj c×wZ: gvZ… DNA wØm~Î †_‡K bZzb DNA wØm~Î m„wó nq;

2|
Aa©-msiÿYkxj c×wZ: gvZ… DNA wØm~‡Îi GKwU m~Î bZzb m„wó nq, AciwU cyivZbB †_‡K hvq;

3|
we”QziYkxj c×wZ: DNA wØm~‡Îi wKQz Ask cyivZb Ges wKQz Ask bZzb|
(
1957-58 mv‡j cÖgvwYZ nq †h, DNA cÖwZwjwcZ nq Aa©-msiÿYkxj c×wZ‡Z|
(
†÷›U (1957) ÔAa©msiÿYkxjÕ kãwU cÖ_g cÖ‡qvM K‡ib|

(
†g‡mjmb I ÷vn&j (Stahl = 1958) cixÿvi gva¨‡g E.coli †Z Aa©msiÿYkxj AbyKíwU cÖgvY K‡ib|

(
my‡qKv gvbe †njv †Kv‡l Ges mvBgb 1961 mv‡j Chlamydomonas-G Aa©msiÿYkxj c×wZ cÖgvY K‡ib|

DNA AYyi cÖwZwjcb

(
†Kvl wefvRb ïiæ nIqvi Av‡M B›Uvi‡dR ch©v‡q GKwU DNA Wej †nwj· †_‡K `ywU Wej †nwj· ˆZwi nq| GwUB n‡jv DNA AYyi cÖwZiƒc m„wó ev †iwcø‡KkY|

(
DNA AYyi †iwcø‡Kkb n‡q _v‡K Aa©msiÿYkxj c×wZ‡Z A_©vr bZzb m„ó Wej †nwj·-Gi GKwU †nwj· _vK‡e cyivZb Ges GKwU †nwj· n‡e bZzbfv‡e m„ó| Mathew Meselson I Franklin Stahl 1957 mv‡j GwU cÖwZwôZ K‡ib|

(
e¨vK‡Uwiqvi e„ËvKvi DNA cÖwZwjc‡b cÖwZ wgwb‡U `k jÿ ch©šÍ †em‡cqvi hy³ n‡Z cv‡i|

(
cÖK…Z †Kv‡li DNA-Gi cÖwZwjcb MwZ Kg, wgwb‡U 500-5000 ch©šÍ †em‡cqvi hy³ n‡Z cv‡i|

(
†iwcø‡mv‡gi cÖavb GbRvBg n‡jv DNA cwjgv‡iR| G QvovI Av‡Q †nwj‡KR, cÖvB‡gR, wm½j ÷ª¨vÛ evBwÛs †cÖvwUb BZ¨vw`|

(
†nwj‡KR GbRvBg ATP †_‡K kw³ wb‡q nvB‡Wªv‡Rb wew”QbœKiY KvR K‡i _v‡K|

(
cÖvB‡gR (Primase) GbRvBg c„_KK…Z GKwU m~Î‡K QvuP wn‡m‡e e¨envi K‡i Zvi GKwU Ask Kwc K‡i GKwU cÖvBgvi ˆZwi K‡i †`q|
(
cÖvBgvi n‡jv RNA-Gi K‡qKwU ÿvi‡Ki mswÿß wmKz‡qÝ|

(
UªvBdm‡d‡Ui GKwU dm‡dU wbDwK¬‡qvmvB‡Wi mv‡_ mshy³ †_‡K hvq Ges Aci `ywU cvB‡ivdm‡dU wn‡m‡e gy³ n‡q hvq|

(
DNA cwjgv‡iR-III †KejgvÎ 3'-OH cÖv‡šÍ bZzb wbDwK¬‡qvUvBW †hvM Ki‡Z cv‡i| G Kvi‡YB bZzb m„ó DNA †nwj· memgqB 5'-cÖvšÍ †_‡K 3'-cÖv‡šÍi w`‡K e„w× †c‡Z _v‡K|

(
c„_KK…Z `ywU m~‡Îi GKwU Zvi cÖwZiƒc m„wó K‡i wbiew”Qbœfv‡e dK©-Gi w`‡K e„w× †c‡Z _v‡K| GB m~Î‡K ejv nq wjwWs m~Î| Aci m~ÎwU wbiew”Qbœfv‡e cÖwZiƒc m„wó Ki‡Z cv‡i bv| GB m~Î‡K ejv nq j¨vwMs m~Î|

(
j¨vwMs m~‡Îi cÖwZwjwc‡Z LÐ‡K ejv nq Okazaki LÐ (Avwe®‹vi‡Ki bvgvbymv‡i)|

(
jvB‡MR GbRvBg Okazaki LÐ¸‡jvi ga¨Kvi M¨vc‡K mshy³ K‡i cÖwZwjwcZ Ask‡K wbiew”QbœZv `vb K‡i|

(
bZzb ÷ªvÛ ˆZwiKv‡j fzj wbDwK¬‡qvUvBW mshy³ n‡q †h‡Z cv‡i| gvby‡li cÖwZ 1000 wRb Gi g‡a¨ GKwU fzj n‡Z cv‡i| †hgb A = T Gi ¯’‡j A = C n‡q †h‡Z cv‡i|

(
Mismatch-Gi Kvi‡Y gvby‡li GK ai‡bi †Kvjb K¨vÝvi n‡q _v‡K|

(
gvby‡li Xerodesma Pigmentosum bvgK GK cÖKvi Pg©‡ivM n‡q _v‡K|

(
mvaviYZ UV iwk¥ Øviv DNA Gi †h ÿZ nq Zv †givg‡Zi e¨e¯’v †Kv‡bv e¨w³‡Z bv _vK‡j †iŠ`ªZv‡c Zvi w¯‹b K¨vÝvi n‡Z cv‡i|
(
wRb:
(
wRb n‡jv eskMwZi †gŠwjK GKK|
(
wRb cÖKv‡ki cÖ_g avc n‡jv DNA AYyi Z_¨ e¨envi K‡i RNA AYy ˆZwi|

(
m„ó RNA AYy DNA template †_‡K wew”Qbœ n‡q wbDwK¬qvm Z¨vM K‡i ivB‡ev‡mv‡g Av‡m| mv‡_ we‡kl †cÖvwUb ˆZwii me Z_¨ wb‡q Av‡m|

(
ivB‡ev‡mv‡g G‡m RNA Zvi †`‡n †KvW Kiv Z_¨ e¨envi K‡i wba©vwiZ wmKz‡qÝ Abyhvqx cÖ‡qvRbxq A¨vwg‡bv A¨vwmW mshy³ K‡i cwj‡cÞvBW †PBb ˆZwi K‡i|

(
20 cÖKvi A¨vwg‡bv A¨vwmW wewfbœfv‡e mw¾Z n‡q †cÖvwUb ˆZwi K‡i|

(
DNA AYyi ci ci wZbwU †em GKwU wUªc‡jU (triplet) wn‡m‡e KvR K‡i|

(
wUªc‡jU n‡jv †R‡bwUK Bbdi‡gk‡bi g~j GKK|

(
mRNA-†Z, DNA wUªc‡j‡Ui m¤ú~iK cici wZbwU †em wmKz‡qÝ‡K ejv nq †KvWb|

(
cÖwZwU †KvWb GKwU A¨vwg‡bv A¨vwmW †KvW K‡i|

(
†Kv‡bv Kvi‡Y DNA AYyi MV‡b †Kv‡bv cwieZ©b n‡j cwie„wËi D™¢e nq| Avi cwie„Ë n‡jv weeZ©‡bi g~j Dcv`vb|

(
DNA-†K gv÷vi gwjwKDj e‡j|

RNA

(
†Kv‡li kZKiv 90 fvM RNA _v‡K mvB‡UvcøvR‡g, 10 fvM wbDwK¬qv‡m|
(
RNA GK m~ÎK †PBb-Gi g‡Zv| GwU ¯’v‡b ¯’v‡b KzÐwjZ Ae¯’vq _v‡K| Gi MV‡b GKvwaK U-AvK…wZi dvum (hairpin loop) ev jyc _v‡K|

(
bvB‡UªvwRbvm †em (ÿviK)-A¨vwWwbb, ¸qvwbb, BDivwmj Ges mvB‡Uvwmb|

(
RNA-Gi †kÖwYwefvM: cvuP fv‡M fvM Kiv n‡q‡Q, h_v-


1. t-RNA (UªvÝdvi RNA) 
2. r- RNA (ivB‡ev‡mvgvj RNA) 3. mRNA (†g‡mÄvi RNA)
4. g- RNA (†R‡bwUK RNA)


5. gvBbi RNA|

(
t-RNA (UªvÝdvi RNA)
(
†h me RNA †R‡bwUK †KvW Abyhvqx G‡KKwU A¨vwg‡bv A¨vwmW‡K mRNA AYy‡Z ¯’vbvšÍi K‡i †cÖvwUb ms‡kø‡l mvnvh¨ K‡i †m¸‡jv‡K UªvÝdvi RNA e‡j|

(
cÖwZwU †Kv‡l cÖvq 31-42 ai‡bi tRNA _v‡K|

(
cÖwZwU tRNA-†Z †gvUvgywU 90wU wbDwK¬‡qvUvBW _v‡K|

(
me‡P‡q ¸iæZ¡c~Y© dvum n‡jv A¨vw›U‡KvWb dvum hv mRNA-Gi †KvWb-Gi mv‡_ gy‡Lgy‡L e‡m †h‡Z cv‡i|

(
tRNA- 3' cÖvšÍ GK m~ÎK Ges me mgqB CCA avivq †em mw¾Z _v‡K|

(
wZbwU †em wb‡q A¨vw›U‡KvWb m„wó nq|

(
r- RNA (ivB‡ev‡mvgvj RNA)
(
†h me RNA ivB‡ev‡mv‡gi cÖavb MvVwbK Dcv`vb wn‡m‡e KvR K‡i, Zv‡K ivB‡ev‡mvgvj RNA e‡j|

(
†Kv‡li mg¯Í RNA-Gi kZKiv 80-90 fvMB rRNA|

(
mRNA (†g‡mÄvi RNA)
(
†cÖvwUb ms‡kø‡li QvuP wn‡m‡e Kvh©Ki n‡q wbw`©ó A¨vwg‡bv A¨vwmW Abyµg evQvB K‡i|

(
DNA †_‡K UªvÝwµck‡bi gva¨‡g mRNA m„wó nq|

(
mRNA-Gi 5' cÖv‡šÍi K‡qKwU †em †KvWbwenxb, G cÖvšÍ‡K 5'-wjWvi e‡j|

(
3' cÖv‡šÍi K‡qKwU †em †KvWbwenxb, G cÖvšÍ‡K 3'-†UªBjvi ejv nq|

(
wZbwU †em wg‡j GKwU †KvWb nq|
(
mRNA wbw`©ó †cÖvwUb ms‡køl‡Yi evZ©v enb K‡i|

(
g- RNA (†R‡bwUK RNA)
(
†h me RNA wKQz fvBivm‡`‡n eskMwZ e¯‘ wn‡m‡e KvR K‡i Zv‡K †R‡bwUK RNA e‡j|

(
Gme †ÿ‡Î Rxe‡`‡n DNA Abycw¯’Z _v‡K| (†hgb-TMV)

(
gvBbi RNA: mvB‡UvcøvRgxi RNA I wbDK¬xq RNA bv‡g wKQz ÿz`ª RNA i‡q‡Q hviv †Kv‡l wewfbœ †cÖvwU‡bi mv‡_ wg‡k GbRvB‡gi KvVv‡gv `vb K‡i|

UªvÝwµckb (Transcription)
(
DNA AYy‡Z MÖw_Z ivmvqwbK Z_¨¸‡jv‡K RNA (mRNA) AYy‡Z Kwc Kivi cÖwµqv‡K ejv nq UªvÝwµckb|

(
DNA †_‡K RNA Drcv`b cÖwµqvi bvg n‡jv UªvÝwµckb|

(
RNA †_‡K †cÖvwUb ˆZwii cÖwµqv n‡jv UªvÝ‡jkb|

(
†cÖv‡gvUvi n‡jv wR‡bi †i¸‡jUwi As‡ki we‡kl wmKz‡qÝ wewkó GKwU Ask|

(
Avw` †Kv‡l, †hgb e¨vK‡Uwiqv‡Z RNA-cwjgv‡iR mivmwi †cÖv‡gvUv‡i mshy³ nq|

(
†cÖv‡gvUvi RNA-cwjgv‡iR GbRvBg‡K wb‡`©k `vb K‡i †Kv_v †_‡K UªvÝwµckb ïiæ Ki‡Z n‡e|

(
†cÖv‡gvUv‡i mshy³ nevi ci RNA cwjgv‡iR cÖ_‡g DNA-Gi cvK Ly‡j †bq|

(
mvaviYZ Kgc‡ÿ 20wU †em‡cqv‡ii cvK Ly‡j hvq|

(
cÖK…Z †Kv‡l wZb ai‡bi RNA cwjgv‡iR _v‡K|

(
Avw`‡Kv‡l GK ai‡bi cwjgv‡iR _v‡K|

(
Avw`‡Kv‡l mivmwi P‚ovšÍ mRNA ˆZwi nq Ges mv‡_ mv‡_B UªvÝ‡jkb ïiæ nq|

(
cÖwZwU wRb-G Ggb wKQz Ask _v‡K †h Ask †_‡K KL‡bv UªvÝ‡jkb n‡e bv| GB Askmg~n‡K ejv nq introns (intervening sequence)|

(
†h Ask¸‡jv †_‡K UªvÝ‡jkb n‡e †mB Ask¸‡jv‡K ejv nq exons (expresed sequence)

(
mRNA m~Î †_‡K introns Askmg~n †K‡U ev` w`‡q †Kej exons Ask †i‡L mRNA P‚ovšÍ Kiv nq|

(
mRNA UªvÝwµckb I cÖ‡mwms nq wbDwK¬qv‡m|

(
UªvÝ‡jkb nq mvB‡UvcøvR‡g|

(
mRNA ¯úøvBwms Ki‡Z ¯úøvBwm‡qv‡mvg (spliceosome) jv‡M|

(
†cÖvwUb I snRNA = small nuclean RNA wgwjZfv‡e ¯úøvBwm‡qv‡mvg MVb K‡i|

(
E.coli e¨vK‡Uwiqvi GKwU wRb †_‡K GKwU 1000 wbDwK¬‡qvUvBW wewkó mRNA UªvÝwµÞ Ki‡Z gvÎ mgq jv‡M GK †m‡KÛ|

(
wR‡bv‡gi (DNA-Gi) hZUzKz Ask wbiew”Qbœfv‡e GKwU RNA AYy UªvÝµvBe K‡e Zv‡K UªvÝwµckb GKK ejv nq|

(
GKwU UªvÝwµckb GK‡K †cÖv‡gvUvi, ïiæi we›`y Ges †kl we›`y - GB wZbwU Ask Av‡Q|

UªvÝ‡jkb (Translation)
(
RNA wb‡`©wkZ c‡_ cwj‡ccUvBW Z_v †cÖvwUb ms‡køl‡Yi cÖwµqv‡K ejv nq UªvÝ‡jkb|

(
UªvÝ‡jkb n‡jv DNA-Gi fvlv‡K mRNA-Gi gva¨‡g †cÖvwU‡bi fvlvq Abyev` ev iƒcvšÍi Kiv|

(
tRNA AYy LyeB †QvU| G‡Z 75-80wU wbDwK¬‡qvUvBW _v‡K|

(
A¨vwg‡bv-A¨vwmW mvaviYZ wek cÖKvi|

(
wek cÖKvi A¨vwg‡bv-A¨vwm‡Wi Rb¨ 61 cÖKvi †KvWb _v‡K|

(
ivB‡ev‡mvg n‡jv tRNA emvi gÂ|

(
A¨vKwU‡fwUs GbRvBg: G‡`i‡K mvaviYZ A¨vwg‡bv-A¨vwmj tRNA wm‡š’‡UR|

(
cÖwZwU A¨vKwU‡fwUs GbRvBg GKwU A¨vwg‡bv-A¨vwmW I GKwU tRNA-Gi Rb¨ wbw`©ó|

(
cÖwZwU GbRvB‡g wZbwU Kvh©Kix mvBU _v‡K; GKwU wbw`©ó A¨vwg‡bv-A¨vwm‡Wi Rb¨ GKwU ATP-Gi Rb¨ Ges GKwU wbw`©ó tRNA-Gi Rb¨|
(
mvaviYZ ïiæ Kivi †KvW n‡jv AUG|

(
cÖ_g A¨vwg‡bv A¨vwmW n‡jv †gw_Iwbb|

(
GTP †_‡K kw³ MÖnY K‡i Bwbwk‡qkb d¨v±i (initiation factor) bvgK GK `j †cÖvwUb mRNA, tRNA, ivB‡ev‡mvg BZ¨vw`‡K GK mv‡_ G‡b †`q|

(
÷c †KvWb (UAA, UAG ev UGA)
(
cwj‡mvg (cwjivB‡ev‡mvg) UªvÝ‡jk‡bi MwZ A‡bK evwo‡q †`q|

(
gvbe‡`‡n †ivM m„wóKvix e¨vK‡Uwiqvi †cÖvwUb ms‡køl‡Yi wewfbœ ch©v‡q weNœ m„wó K‡i KwZcq A¨vw›Uev‡qvwUK Ilya e¨vK‡Uwiqv‡K aŸsm K‡i Ges gvbe‡`n‡K †ivM †_‡K gyw³ †`q|


A¨vw›Uev‡qvwUK
weNœ m„wóKvix ch©vq


†K¬v‡ivgvBwmb
†ccUvBW eÜbx m„wó‡Z


Bwi‡_ªvgvBwmb
ivB‡ev‡mvg mRNA-Gi Pj‡b


wbIgvBwmb
mRNA I tRNA Gi g‡a¨ AvšÍtwewµqv‡Z

†÷ª‡ÞvgvBwmb
UªvÝ‡jk‡bi m~Pbv j‡Mœ


†UUªvmvBwK¬b
ivB‡ev‡mv‡gi tRNA-Gi mshyw³ ch©v‡q|

(
mRNA Øviv wba©vwiZ nq †cÖvwUb AYyi A¨vwg‡bv A¨vwm‡Wi msL¨v I Abyµg|

(
†cÖvwUb AYy‡Z A¨vwg‡bv A¨vwm‡Wi msL¨v I Abyµg DNA ØvivB wbqwš¿Z nq|

(
Avw`‡Kv‡l wbDwK¬qvm bv _vKvq GKB mv‡_ GK cÖv‡šÍ UªvÝwµckb Ges Aci cÖv‡šÍ UªvÝ‡jkb Pj‡Z _v‡K|

wRb (Gene)

(
†g‡Ûj gUiïuwU wb‡q M‡elYv Kiv Kv‡j (1860 Gi `kK) Dw™¢‡`i ˆewk‡ó¨i evnK‡K KYv ev d¨v±i e‡j D‡jøL K‡iwQ‡jb|

(
cieZ©x‡Z †Rvnvb‡mb 1903 mv‡j H KYv ev d¨v±i‡KB wRb wn‡m‡e AwfwnZ K‡ib|

(
†µv‡gv‡mv‡gi †h ¯’v‡b GKwU wRb Ae¯’vb K‡i H ¯’vb‡K †jvKvm e‡j|
(
exWi Ges U¨vUvg Neurospora crassa bvgK QÎvK wb‡q `xN© M‡elYvi ci e‡jb †h, wbw`©ó wRb wbw`©ó GbRvBg ˆZwii Rb¨ `vqx| Gi gva¨‡gB ÔGK wRb GK GbRvBgÕ gZev` Pvjy nq|

(
cieZ©x‡Z D³ gZev` cwigvR©b K‡i ejv nq ÔGK wRb GK cwj‡ccUvBW †PBbÕ; A_©vr GbRvBg Ges †cÖvwUb AYy wRb KZ…©K m„ó| 

(
wmK&j †mj wn‡gv‡Møvweb (600 A¨vwg‡bv A¨vwmW wb‡q MwVZ) wb‡q KvR K‡i Vernon Ingram (1959), GB †cÖvwU‡b 600 A¨vwg‡bv A¨vwmW GKwU wbw`©ó mvR (sequense) Abyhvqx mw¾Z|

(
†cÖvwUb‡K ejv n‡jv Rxe‡bi fvlv (Language of life)|

(
e¨vK‡Uwiqvi K¨vcmyj (†`‡ni Pviw`‡K cyiæ AveiY)

(
ÿz`ªZg wR‡b 75wU wbDwK¬‡qvUvBW Ges e„nËg wR‡b 40,000wU wbDwK¬‡qvUvBW †iKW© Kiv n‡q‡Q|

(
Avw` †Kv‡l (eg. E. coli) wRb cÖKv‡ki BDwbU‡K ejv nq operon (A‡cib)|

(
PviwU Ask wb‡q A‡cib MwVZ nq| Ask PviwU n‡jv-


1|
MvVwbK wRb (Structural gene): hv GbRvBg ms‡køl K‡i|


2|
†cÖv‡gvUvi wRb ev DÏxcK (Promoter gene): †hLv‡b RNA-cwjgv‡iR GbRvBg mshy³ nq|


3|
Acv‡iUi wRb ev PvjK (Operator gene): hv wVK K‡i MvVwbK wRb UªvÝµvBe Ki‡e wKbv|


4|
†i¸‡jUi wRb ev wbqš¿K (Regulator gene): hv Acv‡iUi wRb‡K wbqš¿Y K‡i|

(
j¨v‡±vR A‡cib wµqvkxj nq j¨v‡±vR-Gi Dcw¯’wZ‡Z|

(
wUª‡Þvd¨vb A‡cib Kg©kxj nq wUª‡Þvd¨vb bv _vK‡j|

(
j¨v‡±vR A‡ci‡bi MvVwbK wRb wZbwU Avi wUª‡Þvd¨v‡bi MvVwbK wRb cvuPwU|

(
†i¸‡jUi wRb A‡bK mgq wi‡cÖmi †cÖvwUb ˆZwi K‡i hv UªvÝwµck‡b evav cÖ`vb K‡i ZLb A‡cib Kg©kxj _v‡K bv|

(
cÖK…Z †Kv‡l wRb cÖKvk N‡U h_vµ‡g, 1. UªvÝwµckb 2. mRNA cÖ‡mwms 3. UªvÝ‡jkb 4. UªvÝ‡jkb cieZ©x cÖ‡mwms Ges 5. wdW e¨vK (feed back) Bbwnwekb cÖwµqvi gva¨‡g|

(
†µv‡gv‡mv‡gi BD‡µvgwUb As‡ki wRb wµqvkxj nq †nUv‡iv‡µvgvwUb As‡ki wRb wµqvkxj nq bv|

(
Avw` †Kvl I cÖK…Z †Kv‡li wRbMZ wKQz cv_©K¨ wb¤œiƒc:

(
Avw` †Kv‡l ÔA‡ci‡biÕ gva¨‡g wbKU m¤úK©hy³ GKvwaK wRb UªvÝµvBe n‡q _v‡K| wKš‘ cÖK…Z †Kv‡l wRbmg~n mvaviYZ c„_K c„_Kfv‡e Aew¯’Z _v‡K| Kv‡RB cÖwZwU wRb-G wbR¯^ wbqš¿Y e¨e¯’v _v‡K| ni‡gvb-G mvov †`qv wewfbœ wRb (c„_K c„_Kfv‡e `~‡i `~‡i Aew¯’Z) Zv‡`i †cÖv‡gvUv‡ii Kv‡Q we‡kl wmKz‡qÝ-Gi ni‡gvb †i¯úÝ Gwj‡g›U (Hormone response element) _v‡K|

(
e¨vK‡Uwiqv Z_v Avw` †Kv‡l GK cÖKvi RNA cwjgv‡iR GbRvBg _v‡K wKš‘ cÖK…Z †Kv‡l wfbœ wZb cÖKvi RNA cwjgv‡iR GbRvBg _v‡K| wewfbœ ai‡bi cwjgv‡iR we‡kl ai‡bi we‡kl we‡kl wRb‡K UªvÝµvBe K‡i|

(
Avw` †Kv‡l GKwU †ccUvBW mveBDwb‡Ui mnvqZvq RNA cwjgv‡iR †cÖv‡gvUvi‡K cybtwµqvkxj K‡i _v‡K, wKš‘ cÖK…Z †Kv‡l UªvÝwµck‡bi m~Pbv c‡e© eû †cÖvwUb m¤ú„³ nq|

(
cÖK…Z †Kv‡l †cÖv‡gvUvi eû ai‡bi nq|

†R‡bwUK †KvW (Genetic code)
(
DNA-†Z GB †KvW Aew¯’Z| DNA-Gi wbDwK¬‡qvUvBW-G Pvi ai‡bi bvB‡UªvwRbvm †em _v‡K| G¸‡jv n‡jv A¨vwWwbb (A), ¸qvwbb (G), mvB‡Uvwmb (C) I _vBwgb (T)| DNA AYy‡Z cvkvcvwk Aew¯’Z wZbwU †em wgwjZfv‡e GKwU †R‡bwUK †KvW ˆZwi K‡i| cÖwZwU †KvW 20 cÖKvi A¨vwg‡bv A¨vwm‡Wi †h †Kv‡bv GKwU‡K wb‡`©k K‡i| mRNA m„wói gva¨‡g DNA AYy GB †Kv‡WW Z_¨ mvB‡UvcøvR‡g †cÖiY K‡i Ges mvB‡UvcøvR‡g †Kv‡Wi Z_¨ Abyhvqx GbRvBgmn Ab¨vb¨ †cÖvwUb ms‡køwlZ nq| ms‡køwlZ †cÖvwU‡bi gva¨‡gB Rx‡ei PvwiwÎK ˆewkó¨mg~n cÖKvwkZ nq|
(
†R‡bwUK †KvW n‡jv wbDwK¬‡qvUvB‡Wi Abyµg (sequence) I A¨vwg‡bv A¨vwm‡Wi Abyµ‡gi g‡a¨ †hvMv‡hv‡Mi c×wZ|

(
†KvW‡bi ˆewkó¨vewj:
1| GKvwaK †KvWb GKwU A¨vwg‡bv A¨vwmW‡K †KvW K‡i (†hgb-wjDwmb)

2|
GKwU †KvWb KL‡bv GKvwaK A¨vwg‡bv A¨vwmW‡K †KvW K‡i bv|
3|
†KvWb ˆZwi‡Z wbDwK¬‡qvUvBW KL‡bv Afvi‡jc K‡i bv eis µgm¾v AbymiY K‡i|

4|
†KvWbmg~n mve©Rbxb A_©vr we‡k¦i mKj cÖRvwZi Rb¨ mgvbfv‡e cÖ‡hvR¨ Ges †mB Avw`Kvj †_‡K kZ weeZ©b aviv AwZµg K‡i GL‡bv GB iKg Av‡Q|

(
gvB‡UvKwÛªqv I †K¬v‡ivcøv‡÷ (G‡`i DNA Avw` †Kvl †_‡K G‡m‡Q g‡b Kiv nq) Avw`‡Kv‡li †KvW‡bi mvRv‡bv c×wZ‡Z wKQzUv cv_©K¨ †`Lv hvq| KZK †cÖvwU÷-G UAA Ges UAG UªvÝ‡jkb eÜ Kivi wb‡`©k bv w`‡q eis MøyUvwgb †KvW K‡i| Gi e¨vL¨v Rvbv hvqwb, G‡K mve©Rbxb-Gi mvgvb¨ e¨wZµgB aiv nq|
(
DNA-B eskMwZi e¯‘ Ges eskMwZi ivmvqwbK wfwË|

Previous Years' Questions

Dhaka University
1.
‡Kvl bvgKiY K‡ib- (15–16)

K.
Robert Hooke
L.
Robert Brown


M.
K. R. Poeter


N.
Antony von Leeuwenhoek

[Ans: A] Soln: ievU© ûK, †Kvl Avwe®‹viK, ievU© eªvDb = wbDwK¬qvm Avwe®‹viK, ÷ªvmeyM©vi = †µv‡gv‡mvg Avwe®‹viK|

2.
wb‡Pi †KvbwU wµw÷ aviY K‡i? (15–16)

K.
ivB‡evRb
L.
jvB‡mv‡Rvg


M.
‡K¬v‡ivcøv÷
N.
gvB‡UvKwÛªqv

[Ans: D] Soln: gvB‡UvKwÛªqvi †fZ‡ii ¯Í‡ii fuvR‡K wµw÷ e‡j| gvB‡UvKwÛªqv‡K ejv nq kw³ Ni ev Power House cell.

3.
wb‡Pi †KvbwU‡Z A¨vw›U‡KvWb cvIqv hvq? (15–16)

K.
DNA
L.
mRNA


M.
tRNA
N.
rRNA

[Ans: C] Soln: DNA ‡_‡K UªvÝwµckb cÖwµqvq mRNA ‰Zwi nq Ges cieZ©x‡Z mRNA ‡_‡K UªvÝ‡jkb cÖwµqvq A¨vgvB‡bv A¨vwmW ˆZwi nq A¨vw›U‡KvWb t-RNA Gi mvnv‡h¨|
4.
†cÖvwUb ms‡køl‡Yi Rb¨ wb‡gœi †KvbwU cÖ‡hvR¨? (14-15)

A. Ribosome + mRNA + tRNA


B. Mitochondrion + Cristae + ETS

 
C. Chloroplast + Thylakoid + Granum


D. Lysosome + Enzyme + Granule 


Soln: [A] †cÖvwUb ˆZwii d¨v±wi = ivB‡ev‡Rvg, Master plan = DNA, Blue print = RNA 
5.
RxeweÁvbx ievU© ûK †Kb weL¨vZ? (14-15)

A. cÖvwYwe`¨vi RbK


B.
Dw™¢` I cÖvwYi †kÖwYweb¨v‡mi cÖeZ©K

 
C. †Kvl gZev‡`i cÖeZ©K 


D. k‡ãi cÖeZ©K

Soln: [D] Soln: ievU© ûK - †Kvl k‡ãi cÖeZ©K, A¨vwi÷Uj - cÖvYxwe`¨vi RbK, †kÖYxweb¨v‡mi RbK - wjwbqvm 
6.
wbDwK¬ImvB‡W †KvbwU Abycw¯’Z? (14-15)

A. wW-Aw·ivB‡evR myMvi
B. mvB‡Uvwmb


C. A¨vwWbb

D. A‰Re dm‡dU

Soln: [D] wbDwK¬DmvBU+A‰Re dm‡dU wg‡j MwUZ nq wbDwK¬DUvBW| 
7.
gvbe‡`‡ni `xN©Zg †Kvl †KvbwU? (14-15)

A. ¯œvqy‡Kvl

B. i³‡Kvl


C. hK…Z †Kvl

D.  †ckx †Kvl


Soln: [A] gvbe‡`‡ni `xN©Zg †Kvl n‡”Q ¯œvqy‡Kvl Ges Gi wefvRb N‡U bv| 
8.
bx‡Pi †Kvb ¶z`ªv½wU MÖvbvg aviY K‡i? (13-14)

A. †K¬v‡ivcøv÷

B. ivB‡ev‡mvg

C. jvB‡mv‡mvg

D. gvB‡UvKwÛªqv

Soln: [A]
9.
wbDwK¬qv‡mi cÖ_g eY©bv K‡ibÑ (12-13)

A. ievU© eªvDb

B. A¨vwi‡÷vUj


C. jyB cv¯‘i

D. Av‡jKRvÛvi †d¬wgs


Soln: [A] ievU© eªvDb 1831 mv‡j me©cÖ_g AwK©W cvZvi †Kv‡li wbDwK¬qvm Avwe®‹vi K‡ib|
10.
†Kv‡li A½vYy hv Avwgl ms‡køl‡Y mnvqZv K‡i Zv‡K e‡j- (11-12)

A. Oxysome

B. Peroxysome


C. Ribosome

D. Lysosome


Soln: [C] †cÖvwUb ms‡kølKvix A‡½i bvg ivB‡ev‡mvg|
11.
†KvbwU AšÍ:‡Kvlxq cwicvK NUvq? (10-11)


A. ivB‡ev‡Rvg 

B. jvB‡mv‡Rvg 

C. wRb 

D. †µv‡gv‡Rvg 


Soln: [B]  

12.
wb‡Pi †KvbwU‡Z _vBjvK‡qW _v‡K? (09-10)


A. Chloroplast  
B. Mitochondria 


C. Ribosome 
      
D. Lysosome   


Soln: [A] †K¬v‡ivcøv‡÷i MVb:

i. AveiYx wSjøx

ii. †÷ªvgv


iii. _vBjvK‡qW I MÖvbvg
iv. †÷vgv j¨v‡gjx


v. d‡Uvwmb‡_wUK BDwbU
13.
wb‡gœi †KvbwU Øviv ivB‡evRg MwVZ? (09-10)


A. wWGbG I AviGbG 
B. wn‡÷vb, wWGbG I AviGbG 
 
C. ïay wn‡÷vb  
D. †cÖvwUb I AviGbG 

Soln: [D]
14.
†Kvb& aviYvwU †KvlZ‡Ë¡i mv‡_ m¤úwK©Z? (09-10)


A. †Kvl mKj Ro e¯‘ MV‡bi GKK 


B. mKj †KvlB †R‡bwUK¨vwj Awfbœ 

 
C. mKj †KvlB ¯^-D™¢yZ 

 
D. †Kvl mKj RxešÍ e¯‘i Kg©Kv‡Ði GKK

Soln: [D]
15.
†Kvb †Kvl A½vYy‡Z wØ-¯Íix dm‡dvwjwcW bvB? (08-09)

A. Mitochondria
B.Endoplasmic reticulum


C. Nucleus

D. Ribosome


Soln: [D] Mitochondria, Endoplasmic reticulum, Nucleus G wØ¯Íix dm‡dvwjwcW _vK‡jI Ribosome G †Kvb wØ¯Íix dm‡dvwjwcW _v‡K bv|

 †Kvlxq A½vYy 

     wSjøxe×:

           wSjøxwenxb:

1. gvB‡UvKwÛªqv
1. ivB‡ev‡mvg


2. G‡ÛvcøvRwgK RvwjKv
2. †cÖvwU‡q‡mvg


3. MjwM ewW
3. †mw›UªIj


4. jvB‡mv‡Rvg
4. gvB‡µvwdjv‡g›U


5. f¨vKzIj
5. gvB‡µvwUDweDj


6. cviAw·‡Rvg
6. †fwmKj
16.
†Kvb&wU wSjøx Av”Qvw`Z †Kvlv½vYy bq? (06-07)        

A. Microtubule
B. Lysosome



C. Golgi apparatus
D. Ribosome



Soln: [A]
17.
†Kv‡li A½vYy hv Avwgl ms‡køl‡Y mnvqZv K‡i Zv‡K e‡j- (05-06)

A. Peroxysome
B. Ribosome


C. Oxysome

D. Lysosome  

Soln: [B]
18.
DNA AYyi mwVK g‡Wj ˆZwi K‡i Kviv †bv‡ej cyi¯‹vi †c‡qwQ‡jb? 
(DU 03-04) 


A. IqvUmb, wµK I DBjwKbm 
B. IqvUmb I wµK 


C. eªvDb I wg‡Pj 
D. gM©vb, WyRvwW©b I †cvU©vi 


Soln: [A]
Jagannath University
1.
_vBjvK‡qW (thilakoid) _v‡K- (12-13)

A. wbDwK¬qv‡m

B. gvB‡UvKwÛªqvq

 
C. wjD‡Kvcøv‡÷
D. †K¬v‡ivcøv‡÷  


Soln: [D]
2.
†Kvqv‡›Uv‡Rvg cvIqv hvq- (11-12)

A. †K¬v‡ivcøv÷

B. ivB‡ev‡Rvg

C. G‡ÛvcøvRwgK †iwUKzjvg
D. gvB‡UvKwÛªqv

Soln: [A]  
3.
†Kv‡li kw³Ni †KvbwU? (10-11)

A. MjwM e¯Í

B. jvB‡mv‡Rvg

C. gvB‡UvKbwWªqv
D. ivB‡ev‡Rvg


Soln: [C]  


* †Kv‡li kw³Ni ev Power house gvB‡UvKwÛªqv|


* ivB‡ev‡Rvg †cÖvwUb ms‡køl K‡i|


* jvB‡mv‡Rvg d¨v‡MvmvB‡Uvwmm cÖwµqvh RxevYyf¶Y K‡i|

 Jahangirnagar University 
1.
Pwe© RvZxq Lv`¨ mÂqKvix wjD‡Kvcøvó‡K ejv nq- (12-13)

A. BwWIeøvó
 B. wmgcøvó   C. A¨v‡cvcøvó
D. Bjv‡qvcøvó 


Soln: [D]
2.
†cÖvwUb mÂqKvix wjD‡Kvcøvó‡K ejv nq- (12-13)

A. BwWIeøvó
 
B. A¨v‡cvcøvó   


C. Bjv‡qvcøvó

D. A¨vwjD‡ivcøvó


Soln: [D]
3.
†k¦Zmvi RvZxq Lv`¨ mÂqKvix wjD‡Kvcøvó‡K ejv nq- (12-13)

A. BwWIeøvó
 
B. Bjv‡qvcøvó


C. A¨vwjD‡ivcøvó
D. A¨vgvB‡jvcøvó


Soln: [D]
4.
ivB‡ev‡Rvg Gi MvVwbK Dcv`vb wK? (11-12)



A. DNA
 
B. RNA
 


C. DNA I †cÖvwUb 
D. RNA I †cÖvwUb

Soln: [D]  
5.
‡Kvl ga¨c`©vq †Kvb Dcv`vbwUi cwigvY me‡P‡q †ekx? (11-12)

A. K¨vjwmqvg †cK‡UU
 B. g¨vM‡bwmqvg †cK‡UU


C. †cKwUK GwmW 
D. †cÖv‡Uv‡cKwUb


Soln: [C]  
6.
ivB‡ev‡Rvg Gi KvR wK? (11-12)



A. e¨v‡±wiqvi AvK…wZ wba©viY
B. †cÖvwUb ˆZix



C. DNA ‰Zix

D. e¨v‡±wiqvi PjvP‡j mvnvh¨ Kiv


Soln: [B]  
7.
cÖv_wgK †KvlcÖvPx‡i †Kvb Dcv`vbwU Abycw¯’Z? (11-12)



A. wjMwbb 
 
B. †mjy‡jvR


C. †nwg‡mjy‡jvR
D. MøvB‡Kv‡cÖvwUb


Soln: [A]  ga¨c`©vq †ewk _v‡K - †cKwUK GwmW


cÖv_wgK cÖvPx‡i †ewk _v‡K - †mjy‡jvR, †nwg‡mjy‡jvR MøvB‡Kv‡cÖvwUb


†m‡KÛvix cÖvPxi _v‡K - wjMwbb, wKDwUb, my‡ewib
8. 
†KvbwU †nwg‡mjy‡jvR bq? (11-12)



A. RvB‡jb

B. †cKwUb


C. A¨iv‡eb 

D. M¨vjK‡Ub


Soln: [B]
9.
RxeRM‡Zi ¶z`ªZg Rxe †KvbwU? (11-12)



A. Mycoplasma
B. Amoeba


C. Obclia

D. Aurelia


Soln: [A] ¶y`ªZg Rxe ev ¶z`ªZg †Kvl - Mycoplasma


e„nËg †Kvl - DU cvwLi wWg|

`xN©Zg †Kvl - gvby‡li mœvqy †Kvl|
10.
†KvbwU †KvlcÖvPx‡ii Dcv`vb bq? (11-12)

A. my‡ewib
 
B. wjMwbb


C. KvBwUb 

D. mwVK DËi †bB


Soln: [D]  
11.
†KvlcÖvPx‡ii †¶‡Î †KvbwU mwUK bq? (11-12)

A. gvB‡mwjm †KvlcÖvPx‡ii ¶z`ªZg MvVwbK GKK


B. (-D Møy‡Kv‡Ri cwjm¨vKvivBW w`‡q †mjy‡jvR MwVZ


C. ga¨c`©vq MjwR ewW n‡Z d«vM‡gvcøv÷ Rgv nq


D. †Kvl cÖvPx‡ii cÖvPxi cÖavbZ wZbwU ¯Í‡i wef³


Soln: [D]  
12.
†K¬v‡ivcøv‡÷i KvR †KvbwU? (10-11)

A. ATP cÖ¯ÍyZ Kiv
B. kK©iv cÖ¯ÍyZ Kiv


C. d‡Uv‡iw¯ú‡ikb
D. meKÕwU 


Soln: [D]  
13.
d¬zBW-†gvRvBK g‡W‡ji e¨vL¨v †`Iqv nq- (06-07)

A. 1872 mv‡j

B. 1982 mv‡j


C. 1972 mv‡j

D. 1862 mv‡j


Soln: [C]  
14.
†µem& PµwU m¤úbœ nq- (06-07)

A. wbDwK¬qv‡m

B. mvB‡UvcøvR‡g



C. gvB‡UvKwÛªqvq
D. ivB‡ev‡mv‡g


Soln: [C] †µem& Pµ I B‡jKUªb UªvÝ‡cvU© †PBb - gvB‡UªvKwÛqv †Z Dcw¯’Z| 
15.
†Kvl cÖvPx‡ii ivmvqwbK Dcv`vb bq †KvbwU? (06-07)

A. wµ‡qwUwbb

B. my‡iwib



C. †cKwUb

D. wjMwbb


Soln: [A]  
16.
G‡ÛvcøvRwgK RvwjKvi †Kvb As‡k ivB‡ev‡mvg `vbv hy³ _v‡K? 
(06-07)

A. †fwmK‡j

B. wm÷viwb‡Z 


C. wUDweD‡j

D. me¸‡jvB


Soln: [B]  
17.
ievU© ûK KZ mv‡j †Kvl Avwe®‹vi K‡ib? (06-07)

A. 1665

B. 1685

C. 1765

D. 1785 


Soln: [A]  

18.
†K me©cÖ_g Recombinant DNA ˆZwi K‡ib? (06-07)

A. †mvqvb

B. giMvb 


C. evM©

D. we‡qvwi¯‹


Soln: [C]  
19.
Dw™¢‡`i †KvlcÖvPxi Amgfv‡e cyiæ KviY nj- (04-05)

A. †ccUvBW

B. †cKwUb


C. AvšÍt†Kvlxq duvK
D. mvaviY e¨vcvi


Soln: [B]
 Chittagong University 
1.
†Kv‡li ÔcvIqvi nvDmÕ- (12-13)

A. MÖvbvg
B. †÷ªvgv


C. ivB‡ev‡mvg  
D. gvB‡UvKwÛªqv
E. gvB‡µv‡mvg   


Soln: [D]
2.
ivB‡ev‡Rv‡gi cÖavb KvR- (12-13)

A. Aw·‡Rb Drcv`b  
B. †ivM cÖwZ‡iva 

 
C. †cÖvwUb ms‡kÐkY 
D. kK©iv Drcv`b 
E. wfUvwgb ˆZix 

Soln: [C]
3.
†`n †Kv‡li †µv‡gv‡mvg msL¨v mvaviYZ KZ _v‡K? (12-13) 

A. n - msL¨K
B. 2n - msL¨K

   
C. 4n - msL¨K
D. 6n - msL¨K
E. †KvbwUB bq 

Soln: [B]
4.
A¨v‡Kvqv‡cvwib wK? (12-13)

A. †Kvl‡gg‡eªb¯’ cvwb PjvP‡ji c_


B. Avqb PjvP‡ji c_
C. Lv`¨`ªe¨ PjvP‡ji c_


D. evqyPjvP‡ii c_
E. †KvbwUB bq 


Soln: [A]
5.
†Kv‡ivcøv÷ Gi eY© n‡jv-(11-12)

A. njy` 
B. bxjvf


C. meyR 
D. njy`vf
E. Kgjv 


Soln: [C]  
6.
ivB‡ev‡Rv‡gi cÖavb KvR †Kvb&wU‡K ms‡kølY Kiv? (11-12)

A. Avwgl
B. kK©iv


C. †mœn 
D. LwbR 
E. jeY


Soln: [A]  
7.
†Kvb †Kvlv½vYyi wSwjø AveiY bvB? (11-12)

A. MjwM ewW
B. jvB‡mvRg


C. ivB‡evRg
D. wgD‡Kvcøv÷
E. †µv‡gvcøv÷


Soln: [C] wSwjøwenxb †Kvlv½vby- †m‡›Uªv‡mvg, †cÖwU‡q‡mvg, gvB‡µvwUDweDjm, gvB‡µvwdjv‡g›U, B›Uvi‡gwW‡qU wdjv‡g›U|
8.
†Kvl wSwjøi BDwbU MV‡bi AvYweK g‡Wj cÖ¯Íve K‡ib-(11-12)

A. wf±i-ûK
B. W¨v‡bwj-W¨vfmb


C. ievU©mb-Wz‡Uªv‡KU
D. wmbRvi-wbKjmb


E.IqvUmb-wµK


Soln: [D]  

9.
Protein synthesis-Gi KvR K‡i †KvbwU? (10-11)

A. gvB‡UvKwÛªqv     
B. MjwRewW     


C. gvB‡µvwUDweDjm 
D. †mw›UªIj
E. ivB‡ev‡mvg  


Soln: [E]  

10.
†Kv‡li cvIqvi nvDR Kv‡K e‡j? (10-11)


A. wW Gb G
B. ivB‡evRg


C. Avi Gb G 
D. gvB‡UvKwÛªqv
E. cøvmwUW


Soln: [D]  

11.
meyR e‡Y©i cøvw÷W‡K wK ejv nq? (10-11)

A. wjD‡Kvcøv÷
B. †K¬v‡ivcøv÷


C. †µv‡gvcøv÷ 
D. †R‡š’vcøv÷
E. †KvbwUB bq 


Soln: [B]  

12.
D”P †kÖYxi Dw™¢` †Kv‡l †K¬v‡ivcøv‡÷i msL¨v KZ? (09-10)

A. 80(90  
B. 10(40 


C. 10(30
D. 10(50 
E. 10(60


Soln: [B]  

13.
†µv‡gv‡Rv‡gi ivmvqwbK MV‡b †cÖvwUb Kq ai‡bi? (09-10)


A. 4
B. 10 


C. 2
D. 8  
E. 15


Soln: [C]  

14.
Ô†m‡›Uªv‡mvgÕ Gi cÖavb MVb Dcv`vb- (09-10)

A. kK©iv 
B. wjwcW 


C. wW Gb G
D. Avi Gb G  
E. †cÖvwUb


Soln: [E]  

15.
DNA Gi "Double Helicle" Structure †Kvb& mv‡j Avwe®‹…Z nq? (09-10)

A. 1951 mvj 
B. 1953 mvj


C. 1955 mvj
D. 1957 mvj  
E. 1959 mvj

Soln: [B]  

16.
†KvbwU †Kvl¯’ Roe¯Íy- (09-10)

A. ivB‡ev‡mvg 
B. jvB‡mv‡mvg 


C. i¨vdvBW
D. †KvlwSjøx
E. †ccUvBW 


Soln: [C]  

17.
ivB‡ev‡Rv‡gi KvR wK? (08-09)

A. Avwgl ms‡kølY
B. †mœn RvZxq c`v_© ms‡kølY


C. mv‡jvK ms‡kølY
D. Awfmªeb
E. k¦mb


Soln: [A]  

18.
Cell kãwUi cÖeZ©K- (08-09)

A. ievU© ûK
B. WviDBb


C. wjD‡qb ûK
D. úvB‡Wb Ges †mvqvb


E. gvK©bx

Soln: [A]  

19.
Rxe‡bi †fŠZ wfwËi bvg- (08-09)

A. gvB‡UvKwÛªqv
B. †cÖv‡UvcøvRg 


C. †Kvl
D. mvB‡UvcøvRg
E. wbIwK¬qvm

Soln: [B]  

20.
ievU© ûK †Kvl Avwe®‹vi K‡ib †Kvb mv‡j? (08-09)

A. 1650
B. 1665


C. 1805
D. 1885
E. 1965


Soln: [B]  
 Khulna University 
1.
†m‡›Uªv‡mv‡gi g‡a¨ Aew¯’Z `yBwU †mw›UªIj‡K GK‡Î ejv nq-(09-10)

A. cviAw·‡mvg

B. ivB‡ev‡mvg


C.  wW‡cøv‡mvg

D. †KvbwUB bq


Soln: [C]  
2.
†Kv‡li g‡a¨ †mj I wbDwK¬qvi †gg‡eªb I Avb¨vb¨ ¶z`ªv‡½i g‡a¨ †hvM‡hvM I cwien‡b †KvbwU f‚wgKv iv‡L? (09-10)

A. †mb‡Uªv‡mvg

B. gvB‡µvdvBweªj

C. gvB‡µvwUDweDjm
D. †µvgvwUb RvwjKv


Soln: [C]  
3.
Rxe‡bi †fŠZ wfwË nj- (08-09)

A. wbDwK¬IcøvRg 
B. mvB‡UvcøvRg 


C. †cÖv‡UvcøvRg 
D. †KvbwUB bq


Soln: [C]  
4.
†µem Pµ †Kv_vq nq? (08-09)

A. †K¬v‡ivcøvó

B. mvB‡UvcøvRg 


C. ivB‡ev‡Rvg

D. gvB‡UvKwÛqv


Soln: [D]  

5.
†Kvb cÖvYx †Kv‡l cøvwóW cvIqv hvq? (08-09)

A. A¨vwgev

B. BD‡Møbv


C. †Kvivj

D. g‡bvwmwóm


Soln: [B]  
6.
mvB‡UvK¼vj wnmv‡e KvR K‡i- (08-09)

A. MjwMe¯‘y

B. G‡ÛvcøvRwgK †iwUKzjvg


C. †m‡›Uªv‡mvg

D. gvB‡µvwUDweDjm

Soln: [D]  
7.
†Kv‡l wbDwK¬qv‡mi g‡a¨ Aew¯’Z wbDwK¬Ijv‡mi KvR †KvbwU?(07-08)

A. †Kv‡li mKj KvR wbqš¿b Kiv


B. †Kv‡li wbDwK¬qv‡mi KvR wbqš¿b Kiv


C. RNA Ges †cÖvwUb ms‡køl‡b mvnvh¨ Kiv 


D. DNA Ges †cÖvwUb ms‡køl‡b mvnvh¨ Kiv


Soln: [C]
8.
bx‡Pi †KvbwU gvB‡UvKwÛªqvi KvR bq? (07-08)

A. kw³ Drcv`b Kiv
B. †cÖvwUb ms‡køl‡Y mvnvh¨ Kiv


C. ïµvby MV‡b mvnvh¨ Kiv


D. DNA I RNA ms‡køl‡Y mvnvh¨ Kiv


Soln: [B]  
 Rajshahi University 
1.
†KvbwU gvB‡µv wUweD‡ji KvR bq? (12-13)

A. †ivM RxevYy aŸsm Kiv
B. gvKzZš¿ MVb Kiv


C. mvB‡UvcøvR‡gi `„pZv cÖ`vb Kiv


D. A½vbyi †hvMv‡hvM i¶v Kiv


Soln: [A]
2.
wefvRb ¶gZv bvB †Kvb †Kv‡li? (12-13)

A. †ckx †Kvl

B. øvqy †Kvl


C. Rbb gvZ…‡Kvl
D. AveiYx †Kvl


Soln: [B]
3.
†KvbwU DNA Gi gva¨‡g †cÖvwUb ms‡kÐlY K‡i? (12-13) 

A. †µv‡gv‡Rvg

B. ivB‡ev‡Rvg


C. †m‡›Uªv‡Rvg

D. jvB‡mv‡Rvg 


Soln: [B]
4.
gvbe‡`‡n †µv‡gv‡Rv‡gi msL¨v- (12-13)  

A. 42 wU

B. 46 wU 

C. 44wU

D. 48wU  


Soln: [B]
5.
A¨v‡µv‡mvg Drcbœ K‡i- (12-13)

A. G‡ÛvcøvRwgK †iwUKzjvg
B. wbDwK¬Ijvm

C. MjwR ewW

D. cviAw·‡Rvg

Soln: [C]
6.
wbDwK¬qvm Avwe®‹vi K‡ib- (12-13)

A. ievU© ûK 

B. ievU© eªvDb

C. wj‡qbnK 

D. g¨vjwdwR 


Soln: [B]

7.
d¬BW †gvRvBK g‡Wj cÖ¯@ve K‡ib- (12-13)  

A. Lenard & Singer
B. Singer & Nicholson 


C. Daniclli & Davson    
D. De Du  


Soln: [B]
8.
g¨vKzZ¯‘ MVb K‡i- (12-13) 

A. jvB‡mvRg 

B. †mw›UªIj


C. gvB‡µvwUweDj 
D. wbDwK¬qvi †gg‡eªb  


Soln: [C]
9.
dm‡dvwjwcW AYyi duv‡K duv‡K †h Aby _v‡K Zv‡K e‡j- (12-13)

A. †Kv‡j‡÷ij

B. †cÖvwUb 


C. Kv‡e©vnvB‡WªU 
D. †KvbwUB bq  


Soln: [A]
10.
†Kvl cwigv‡ci GKK bq †KvbwU? (12-13) 

A. wgUvi

B. wgwjwgUvi 

C. gvB‡µvwgUvi 
D. b¨v‡bvwgUvi  


Soln: [A]

11.
myMwVZ wbDwK¬qvm hy³ †Kvl‡K ejv nq- (12-13)

A. †cÖvK¨wiIwUK †Kvl 
B. BDK¨vwiIwUK †Kvl 


C. K¨vwiIwUK †Kvl
D. wbDK¨vwiIwUK †Kvl  


Soln: [B]
12.
†KvbwU cÖvYx ev Dw™¢‡`i mKj †gŠwjK ˆRweK KvR m¤•bœ K‡i? (12-13) 

A. mvB‡UvcøvRg 
B. †cÖv‡UvcøvRg 


C. gvB‡UvKwÛªqv
D. †cÖv‡Uv‡Rvqv 


Soln: [B]
13.
cøvRgv †gg‡eª‡bi AvaywbKZg I me©Rb MÖvn¨ g‡Wj †KvbwU? (12-13) 

A. Lenard & Singer's model
B. Fluid-mosaic model

 
C. Benson's model 
D. Double helix model  


Soln: [B]
14.
mvB‡UvcøvRg †Kvb `ywU MÖxK& k‡ãi mgš^‡q MwVZ? (11-12)

A. Cytos I Plasm  
B. Kytos I Plasm


C. Syto I Plasm
D. Pschyto I Plasm


Soln: [A]  
15.
†Kvlxq RNA Gi cÖvq KZfvM tRNA? (11-12)



A. 20 fvM

B. 50 fvM

C. 10 fvM

D. 70 fvM


Soln: [A]  
16.
wµwó cvIqv hvq †Kv_vq? (10-11)

A. ivB‡ev‡mv‡g

B. cøvwó‡W
 
C. gvB‡UvKwÛªqvq
D. MjwM e¯‘‡Z   

Soln: [C]  
17.
Rxe †`‡ni A‡K‡Rv †Kvl‡K aŸsm K‡i- (10-11)

A. jvB‡mv‡Rvg

B. jvB‡mvRvBg

C. ivB‡ev‡Rvg

D. †m‡›Uªv‡Rvg


Soln: [A]

†Kvl A½vby

¸iæZ¡c~Y© KvR

cøvw÷W
(
1. mv‡jvKms‡kølY cÖwµqvq Lv`¨ cÖ¯‘Z




2. d‡Uvdm‡dvivB‡jkb




3. d‡Uv‡imwc‡ikb


gvB‡UvKwÛªqv
(
1.
†Kv‡li cÖ‡qvRbxq kw³ Drcv`b I wbqš¿Y|




2.
k¦m‡bi cÖ‡qvRbxq GbRvBg, †KvGbRvBg cÖf…wZ aviY Kiv|




3.
k¦m‡b wewfbœ ch©vq †µemPµ, B‡j±ªb UªvÝ‡cvU©, Aw·‡WwUf dm‡dvivB‡jkb m¤úY© Kiv 


G‡ÛvcøvRwgK RvwjKv:
1. †cÖv‡UvcøvR‡gi KvVv‡gv




2. Agm„Y( †cÖvwUb ms‡kølY 




3.
gm„Y( wjwcW, ni‡gvb MøvB‡Kv‡Rb ms‡kølY|


ivB‡ev‡mvg
(
1. †cÖvwUb ms‡kølY


MjwR e¯‘
(
1. jvB‡mv‡mvg ˆZwi




2. A‡cÖvwUb RvZxq c`v‡_©i ms‡kølY




3.
G‡ÛvcøvRwgK †iwUKzjv‡g ˆZwiK…Z `ªe¨vw` wSjøxe× Kiv|


jvB‡mv‡mvg
(
1. d¨v‡MvmvB‡Uvwmm


gvB‡µvwUDweDjm (
1. d¬¨v‡Rjv, wmwjqv BZ¨vw`i mvnvh¨ Kiv



2.
†Kvl wefvR‡bi mgq gvB‡UvwUK A¨vcv‡iUvm ˆZwi K‡i|


†mw›UªIj
(
1. †Kvl wefvR‡bi mgq gvKzZš‘ MVb K‡i|




2. wefvR‡b mvnvh¨ Kiv


†KvlMnŸi
(
1. †Kvlim avib Kiv




2. cÖ‡qvRbxq eR©¨ c`v_© avib


wbDwK¬qvm
(
1. †Kv‡li hveZxq mKj KvR wbqš¿Y 


cøvRgv
(
i‡³i `ªexf~Z Ask


cøvRgv‡jgv


cøvRgv‡gg‡eªb
(
†KvlwSjøx, †mj †gg‡eªb, mvB‡Uv‡gg‡eªb, ev‡qv‡bg‡eªb|


cøvRgv‡WRgvUv
(
GKwU †Kv‡li mv‡_ Av‡iKwU †Kv‡li B›Uvi KvB‡bwUs wUmy¨|
18.
1 G¨vs÷ªg = KZ wgUvi? (10-11)

A. 10-3
B. 10-6
C. 10-9
D. 10-10


Soln: [D]  
19.
GKwU †Kv‡li mv‡_ Avi GKwU †Kv‡li ÒB›UviKv‡bKwUs wUmy¨iÓ bvg wK? (10-11)

A. cøvRgv

B. cøvRgv‡jgv

C. cøvRgv‡WRgvUv
D. cøvRgv †gg‡eªb

Soln: [C]  
20.
†µv‡gv‡Rvg Avwe®‹vi nq †Kvb mv‡j? (10-11)

A. 1875
B. 1954
C. 1861
D. 1901 

Soln: [A]  
21.
Pwe©RvZxq Lv`¨ mÂqKvix wjD‡Kvcøvó‡K ejv nq- (10-11)

A. A¨vgvB‡jvcøvó
B. A¨vwjD‡ivcøvó

C. †µv‡gvcøv÷

D. Bjv‡qvcøvó


Soln: [D]  cøvwmU I cÖKvi:

1. wjD‡Kvcøvv÷
(
A¨vgvB‡jvcøv÷ (÷vW© RvZxq Lv`¨ mÂq, Bjv‡ivcøv÷ (Pwe©RvZwq Lv`¨ mÂq), A¨vwjD‡ivcøv÷ (†cÖvwUb RvZxq Lv`¨ mÂq)


2. †µv‡gvcøv÷
(
K¨v‡ivwUb (Kgjv-jvj), R¨v‡š’vwdj (njy`)


3. †K¬v‡ivcøv÷
( 
†K¬v‡ivwdj a, †K¬v‡ivwdj b, K¨v‡ivwUb, R¨v‡îvwdj
22.
wb‡gœi †Kvb A½vYy †Kvl wefvR‡b Ask †bq? (10-11)

A. gvB‡UvKwÛªqv
B. †mw›UªIj

C. MjwM e¯‘

D. wbDwK¬I wSjøx


Soln: [B]
Medical Admission Test
1.
Dw™¢` †Kv‡l wb‡gœi †Kvb&wU Abycw¯’Z? (11-12)

A. †mjyjyR

B. dm‡dvwjwcW 


C. KvBwUb

D. †K¬v‡ivwdj 


Soln: [C]  

2.
wb‡gœi †Kvb& †Kvlv‡½ DNA _v‡K? (11-12)

A. MjwMe¯‘

B. wbDwK¬IjvB


C. gvB‡UvKwÛªqv
D. ivB‡ev‡Rvg


Soln: [B]  †Kv‡li wbDwK¬qv‡mi †fZ‡i Ges gvB‡UvKwÛªqv Ges †Køv‡ivcøv‡÷ DNA _v‡K|
3.
†Kvb&wU MjwM ewWi KvR? (11-12)

A. ATP ˆZwi 
 
B. †mœn wecv‡K AskMÖnY


C. †Kv‡li wbR¯^ AvqwbK mvg¨Zv wbqš¿Y


D. †Kvlxq wbtmiY wbqš¿Y 


Soln: [A]  MjwM ewWi KvR - jvB‡mv‡mvg ˆZwi K‡i


- †Kv‡li ¶iY I wYtmiY wbqš¿K K‡i|


- †KvlcÖvPxi I cøvRgv‡gg‡eªb MV‡b mvnvh¨ K‡i|


- ATP m„wói Rb¨ cÖ‡qvRbxq GbRvBg m„wó K‡i|
4.
Dw™¢` †Kv‡li Rb¨ wb‡gœi †Kvb Z_¨wU mwVK? (10-11)

A. A¨vwjD‡ivcøv÷ Pwe© mÂqKvix wjD‡Kvcøvw÷W



B. gvB‡UvKwÛªqvi wjwc‡Wi 90% fvM d¨vwU GwmW


C. †dv¯‹vKvi G‡ÛvcøvRwgK †iwUKzjvg Gi e¨vm 100 wgwjgvBµ‡bi Dc‡i

D. A¨vgvB‡jvcøv÷ kK©iv Lv`¨ mÂqKvix wjD‡Kvcøvw÷W 


Soln: [D]  

5.
Dw™¢‡`i ivB‡ev‡mv‡gi me©vwaK e¨vm (Å) wb‡gœi †KvbwU? (10-11)

A. 160

B. 20



C. 50

D. 90


Soln: [A]  

6. 
†hwU Avwgl ms‡kølY I †mœnRvZxq c`v‡_©i wecvK mvab K‡iÑ (06-07)

A. MjwR ewo

B. ivB‡ev‡mvg
 


C. gvB‡UvKwÛªqv  
D. G‡ÛvcøvRwgK †iwUKzjvg


Soln: [B]  ivB‡ev‡mv‡gi KvR: †cÖvwUb ms‡kølYB ivB‡ev‡mv‡gi cÖavb KvR| GRb¨ G‡`i‡K †Kv‡li †cÖvwUb d¨v±ix ejv nq| 


cÖvq me ai‡bi †Kv‡lB ivB‡ev‡mvg _v‡K| wKš‘ †hme †Kv‡l Avwgl ms‡kølY †ewk nq †mme †Kv‡lB ivB‡ev‡mv‡gi AvwaK¨ †`Lv hvq| 


* 1955 mv‡j Palade ivB‡ev‡mvg Avwe®‹vi K‡ib|


* bvgKiY K‡ib Roberts.
 Shahjalal Science & Technology University 
1.
B‡jKUªb UªvÝ‡cvU© †PBb (ETC) †Kvl Gi †Kvb& As‡k? (11-12)

A. mvB‡UvcøvR‡g 
B. gvB‡UvKwÛªqv‡Z


C. cøvRgv †gg‡eª‡b
D. wbDwK¬qv‡m


E. MjwR e¯‘‡Z


Soln: [B]  B‡jKUªb UªvÝ‡cvU© †PBb - gvB‡UªvKwÛqv †Z Dcw¯’Z| B‡jKUªb UªvÝ‡cvU© †PB‡bi me©‡kl MÖvnK Aw·‡Rb Ges Drcv` cvwe|
2.
†Kv‡li †Kvb A½vYyi cÖavb KvR n‡”Q †cÖvwUb ms‡kølY Kiv? (10-11)

A. gvB‡UªvKwÛªqv 
B. MjwM e¯‘

C. ivB‡ev‡Rvg

D. AvšÍtcøvRwgK RvwjKv


Soln: [C]
3.
†KvbwU‡Z DNA Gi Dcw¯’wZ cÖgvwYZ n‡q‡Q? (09-10)

A. gvB‡UvKwÛªqv I ivB‡ev‡mvg 
B. gvB‡UvKwÛªqv I f¨vKzIj  

C. gvB‡UvKwÛªqv I cøvwóW
D. gvB‡UvKwÛªqv I MjwM ewW

Soln: [C]  

4.
wb‡Pi †KvbwU Dw™¢`‡Kv‡l _v‡K bv? (09-10)

A. ivB‡evRg
B. †m‡›UªvRg 
C. RNA  
D. wbDwK¬IcøvRg

Soln: [B]  

5.
wb‡Pi †KvbwU DNA Gi Dcw¯’wZ Av‡Q? (08-09)

A. cøvw÷W

B. ivB‡ev‡mvg


C. †fKzDj

D. †g‡mv‡mvg


Soln: [A]  
 National University 
1.
†k¦Zmvi RvZxq Lv`¨ mÂqKvix wjD‡Kvcøv÷ †KvbwU? (11-12)

A. A¨vwjD‡ivcøv÷
B. Bjv‡qvcøv÷


C. A¨gvB‡jvcøv÷
D. †µv‡gvcøv÷ 


Soln: [C]  A¨vgvB‡jvcøv÷ - †k¦Zmvi mÂqKvix wjD‡Kvcøv÷


A¨vwjD‡ivcøv÷ - †cÖvwUb mÂqKvix wjD‡Kvd¬v÷


Bjv‡qvcøv÷ - Pwe© PÂqKvix wjD‡Kvcøv÷|
2.
†K¬v‡ivcøv‡÷i †gg‡eªb- (08-09)

A. GK¯Íixq

B. wØ¯Íixq


C. wZb¯Íixq

D. ¯Íinxb


Soln: [B]
Self–Practice
1|
wb‡Pi †KvbwU meyR?

K.
wjD‡Kvcøv÷ 
L.
‡µv‡gvcøv÷ 


M.
‡K¬v‡ivcøv÷ 
N.
me¸‡jv 

2|
‡K¬v‡ivcøv‡÷i g¨vwUª·‡K wK e‡j? 


K. †÷ªvgv 
L.
nvqv‡jvcøvRg 


M.
G‡±vcøvRg 
N.
G‡ÛvcøvRg 

3|
wb‡Pi †KvbwU †K¬v‡ivcøv‡÷ _v‡K bv? 


K. 
‡÷ªvgv 
L.
MÖvbvg 


M.
wµw÷ 
N.
_vBKvj‡qW 

4|
‡K¬v‡ivcøv‡÷i †÷ªvgv‡Z KZwU MÖvbvg we`¨gvb? 


K.
10-40
L.
500


M.
40-60
N.
11-13

5|
gvB‡UvKwÛªqvq _v‡K bv- 


K.
wØ¯Íiwewkó wSjøx 
L. 
†÷ªvgv 


M.
wµw÷ 
N.
g¨vwUª· 

6|
G‡ÛvcøvRwgK RvwjKvi Avwe®‹viK- 


K.
‡eÛv 
L.
‡cvU©vi 


M.
KwjKvi 
N.
dbgj 

7|
‡Kv_vq jvB‡mv‡mvg _v‡K bv? 


K.
RBC
L.
e„° †Kvl 


M.
WBC 
N.
A‡š¿i AveiYx †Kvl 

8|
‡Kvl AvµgYKvix RxevYy fÿY‡K wK ejv nq? 


K.
A‡UvjvBwmm 
L.
nvB‡WªvjvBwmm 


M.
d¨vMv‡UvmvB‡Uvwmm 
N.
A‡UvjvBwmm 

9|
wb‡Pi †Kvb A½vYywU nvB‡WªvjvBwUK GbRvB‡gi Auvavi wn‡m‡e KvR K‡i? 


K.
jvB‡mv‡Rvg 
L.
ivB‡ev‡Rvg 


M.
MjwM e¯‘ 
N. 
†Kv‡bvwUB bq 

10|
mn‡RB wSjøx AwZµg K‡i- 


K.
Møy‡KvR
L.
g¨v‡bvR 


M.
myK‡ivR 
N.
wMømvij 
11|
nvqv‡jvcøvRg n‡”Q- 


K.
mvB‡UvcøvRg 
L.
mvB‡UvcøvRwgK gvZ…Kv 

M.
G‡±vcøvRg 
N.
G‡ÛvcøvRg 

12|
wm‡bvmvBwUK †Kvl- 


K.
GKwU j¤^v †Kvl  


L.
GKvwaK wbDwK¬qvm wewkó †Kvl 
M.
wbDwK¬qvmwenxb †Kvl 


N.
eû wbDwK¬qvmhy³ cÖ¯’c`©vwenxb †Kvl 
13|
wb‡Pi †KvbwU Avw`‡Kv‡li D`vniY? 


K.
‡Uwi‡WvdvBU&m 
L.
‰kevj 


M.
bxjvf meyR ˆkevj 
N.
QÎvK 

14|
‡Kvl cÖvPxi KqwU ¯Í‡i wef³? 


K.
2
L.
3

M.
4
N.
1

15|
‡KvlcÖvPx‡ii ÿz`ªZg MvVwbK GKK‡K ejv nq- 


K.
gvB‡µvdvBweªj 
L.
g¨v‡µvdvBweªj 


M.
gvB‡mwjm 
N.
‡Kv‡bvwUB bq 

16|
wb‡Pi †KvbwU‡Z †mw›UªI‡ji Dcw¯’wZ †bB? 


K.
‰kevj 
L.
eªv‡qvdvBU 


M.
fvBivm 
N.
QÎvK 

17|
wb‡Pi †KvbwU‡Z †mw›UªIj Abycw¯’Z? 


K.
‰kevj 
L.
WvqvUg 

M.
eªv‡qvdvBU 
N.
QÎvK 

18|
gvB‡UvKwÛªqvi ‡Kvb As‡k B‡jKUªb UªvÝ‡cvU© wm‡÷‡gi me Dcv`vb mw¾Z _v‡K? 


K.
g¨vwUª· 
L.
wµw÷‡Z 


M.
ivB‡ev‡mv‡g 
N.
ewnt¯’ †gg‡eª‡b 

19|
wb‡Pi †KvbwU‡Z cÖv_wgKfv‡e DNA cÖwZwjc‡bi cÖ¯ÍvweZ AbyKí bq? 


K.
msiÿYkxj c×wZ 
L.
AmsiÿYkxj c×wZ

M.
Aa©-msiÿYkxj c×wZ
N.
we”QziYkxj c×wZ 

20|
gvby‡li †`n‡Kv‡l KZwU A‡Uv‡mvg _v‡K? 


K.
44wU 
L.
23wU


M.
22wU 
N.
46wU 

21|
d¬zBW †gvRvBK g‡Wj Abyhvqx †mj †gg‡eª‡bi MvVwbK Dcv`vb bq- 


K.
÷vP© 
L.
‡Kv‡j‡÷ij 


M.
wjwcW evB‡jqvi 
N.
‡gg‡eªb †cÖvwUb 

22|
_vBjvK‡qW _v‡K- 


K.
‡K¬v‡ivcøv‡÷ 
L.
wjD‡Kvcøv‡÷ 


M.
gvB‡UvKwÛªqv‡Z 
N.
wbDwK¬qv‡m 

23|
DNA ‡Z †h bvB‡Uªv‡Rbhy³ ÿviwU we`¨gvb _v‡K- 


K.
wgw_Iwbb 
L.
mvB‡Uvwmb 

M.
wnmwUwWb 
N.
AviwRwbb 

24|
Dw™¢` †Kv‡l _v‡K bv- 


K.
cøvw÷W 
L. 
†Kvl cÖvPxi 


M.
‡m‡›Uªv‡Rvg 
N.
mwÂZ Lv`¨ †k¦Zmvi 

25| †Kvb ÿz`ªv½wU cÖvYx †Kv‡l _v‡K bv? 


K.
ivB‡ev‡mvg 
L.
gvB‡UvKwÛªqv 


M.
cøvw÷W 
N.
MjwM e¯‘ 

26| †cÖvwUb ms‡kølYKvix ÿz`ªv‡½i bvg- 


K.
jvB‡mv‡Rvg 
L.
gvB‡µv‡Rvg 


M.
ivB‡ev‡Rvg 
N.
‡m‡›Uªv‡Rvg

(
†Kvl wefvRb me©cÖ_g j¶¨ K‡ib Walter Flemming 1882 mv‡j|

(
wbDwK¬qv‡mi wefvRb ev K¨vwiIKvB‡bwmm me©cÖ_g j¶¨ K‡ib køvBLvi| wZwbB cÖ_g G‡K K¨vwiIKvB‡bwmm bvgKib K‡ib|

· †Kvl wefvR‡bi cÖKvi‡f`:


i) A¨vgvB‡Uvwmm


ii) gvB‡Uvwmm


iii) wg‡qvwmm

· A¨vgvB‡Uvwmm:

- e¨vK&‡Uwiqv, C÷ cÖf…wZ‡Z †`Lv hvq|


- wbDwK¬qvmwU cÖZ¨¶fv‡e mivmwi wef³ nq|


- wbDwK¬qvmwU cÖ_‡g j¤^v nq| 


- †Kv‡li ga¨fv‡M PµvKvi MZ© m„wói gva¨‡g †KvlwU `yBfv‡M wef³ nq|
(
wbDwK¬qv‡mi wefvRb‡K ejv nq K¨vwiIKvB‡bwmm (Caryokinesis)

	gvB‡Uvwmm
	mgxKiwbK,BKz‡qkbvj,m`„k¨ ev mg wefvRb

	wg‡qvwmm
	n«vmg~jK ev wiWvKkbvj wefvRb


· †Kvl Pµ (cell cycle):
(
†KvlPµ: B›Uvi‡dR + gvB‡Uvwmm wefvRb| 

(
†Kv‡li wefvRbiZ Ae¯’v Ges cÖ¯‘wZ ch©vq‡K nvIqvW© I †cé GK‡Î bvg †`b †KvlPµ|
(
†KvlP‡µi `yBwU ch©vq:


1. B›Uvi‡dR ev cÖ¯‘wZ ch©vq
2. wefvRb ch©vq

	ch©vq
	mgq (%)

	B›Uvi‡dR
	90-95

	weivg-1
	30-40

	Abywjcb
	30-50

	weivg-2
	10-20

	gvB‡Uvwmm
	5-10


(
B›Uvi‡dR:
· GKwU †Kvl ci ci `yevi wef³ nevi ga¨eZx© ch©vq‡K ÔB›Uvi‡dR ev ch©vqga¨K `kvÕ ejv nq|

· B›Uvi‡dR ch©v‡qi wbDwK¬qvm‡K wecvKxq wbDwK¬qvm ejv nq|

· G‡K wZbfv‡M fvM Kiv nq:

· weivg- 1, Abywjcb ch©vq, weivg- 2

(
weivg-1 ev G1 `kv:
· GwU B›Uvi‡dR c‡e©i cÖ_g `kv|

· G `kvq DNA I †cÖvwUb Drcv`‡bi Rb¨ cÖ‡qvRbxq GbRvBg I Ab¨vb¨ Dcv`vb Rgv nq|

· mvBwK¬b bvgK †cÖvwUb,Ab¨vb¨ †cÖvwUb I RNA ms‡køl nq|

(
Abywjcb ev S `kv:


B›Uvi‡d‡Ri gvSvgvwS mg‡q DNA AYyi bZzb cÖwZwjwc MwVZ nq|G `kv‡K Abywjcb ev S-`kv e‡j| G mg‡q DNA Gi cwigvb wØ¸Y e„w× cvq Ges †µv‡gv‡mv‡gi ˆ`wnK e„w× N‡U|

(
weivg-2 ev G2 `kv: 


S `kvi ci gvB‡UvwUK wefvRb ïiæ nIqv ch©šÍ mgq‡K G2 `kv e‡j| 

(
G cÖwµqvq GKwU †Kvl wefvwRZ n‡Z mvaviYZ 20 wgwbU n‡Z 2 NÈv mg‡qi cÖ‡qvRb nq wKš‘ †Kvb †Kvb †¶‡Î wefvR‡b 10 wgwb‡UI †kl n‡Z cv‡i ev 24 N›UvI e¨q n‡Z cv‡i|

· gvB‡Uvwmm:

- GKwU gvZ…‡Kvl †_‡K `yBwU AcZ¨ †Kvl ˆZix nq|


- wbDwK¬qvm I †µv‡gv‡mvg DfqB GKevi wef³ nq|


- †µv‡gv‡mv‡gi msL¨v I ¸bv¸Y gvZ…‡Kv‡li Abyiƒc nq|

(
gvB‡Uvwmm N‡U wefvRb ¶gZvm¤úbœ ˆ`wnK †Kv‡l|

	me‡P‡q `xN©¯’vqx ch©vq
	‡cÖv‡dR

	me‡P‡q ¯^í¯’vqx ch©vq
	A¨vbv‡dR


(
gvB‡Uvwmm wefvR‡bi avcmg~n:

gvB‡Uvwmm wefvRb cÖwµqv‡K wb¤œwjwLZ cuvPwU cÖavb av‡c fvM Kiv hvq-

1. 
†cÖv‡dR (Prophase): 

· †Kv‡li wbDwK¬qvm AvKv‡i eo nq

· †µv‡gv‡Rv‡gi Rjwe‡qvRb nq

· cÖwZwU †µv‡gv‡mvg †m›Uªvwgqvi e¨ZxZ j¤^vjw¤^ `yfv‡M wef³ n‡q `y‡Uv K‡i †µvgvwUW Drcbœ K‡i| Z‡e Av‡jvK AYywe¶‡Y G‡`i Awef³B †`Lv hvq

· ch©v‡qi †k‡li w`‡K wbDwK¬Ijvm I wbDwK¬qvi †gg‡eªb wejyß nq
2. 
†cÖv-†gUv‡dR (Pro-metaphase):

· †cÖvwUb wbwg©Z I `yB †giæwewkó Zš‘hy³ GKwU w¯úÛj h‡š¿i Avwef©ve N‡U|

· w¯úÛj h‡š¿i `yB †giæi ga¨eZ©x ¯’vb‡K BKz‡qUi ev welyexq AÂj e‡j|

· w¯úÛj h‡š¿i cÖwZwU Zš‘‡K ejv nq w¯úÛj dvBevi

· †hme Zš‘i mv‡_ †µv‡gv‡mv‡gi †m‡›Uªvwgqvi mshy³ _v‡K Zv‡`i †µv‡gv‡mvgvj dvBevi ev Uª¨vKkb dvBevi ejv nq|

3. 
†gUv‡dR (Metaphase):

· †µv‡gv‡mvg¸‡jv  welyexq AÂ‡j webœ¯Í nq| G‡K †gUvKvB‡bwmm ejv nq|
· G ch©v‡qB †µv‡gv‡mvg¸‡jv‡K me‡P‡q Lv‡Uv I †gvUv †`Lvq|

· G ch©v‡qi †klw`‡K †m‡›Uªvwgqv‡ii wefvRb N‡U|

4. 
A¨vbv‡dR (Anaphase):

· G‡K MwZ ch©vq ejv nq|

· AcZ¨ †µv‡gv‡mvg¸‡jvi g‡a¨ weKl©Y kw³ e„w× cvq, d‡j Giv welyexq AÂj †_‡K ci¯úi wecixZ †giæi w`‡K †h‡Z _v‡K|

· AcZ¨ †µv‡gv‡mv‡g †m‡›Uªvwgqv‡ii Ae¯’v‡bi wewfbœZvi Rb¨ Gmgq †µv‡gv‡mvg¸‡jv‡K Bs‡iRx eY©gvjvi V, L, J I I A¶‡ii gZ †`Lvq|

· AcZ¨ †µv‡gv‡mvg¸‡jv †giæi KvQvKvwQ †cuŠQv‡jB G ch©v‡qi mgvwß N‡U|

	†gUv‡mw›UªK
	V

	mve‡gUv‡mw›UªK
	L

	A¨v‡µv‡mw›UªK
	J

	†U‡jv‡mw›UªK
	I


5. 
†U‡jv‡dR (Telophase):
· AcZ¨ †µv‡gv‡mvg¸‡jv wecixZ †giæ‡Z G‡m †cuŠ‡Q|

· †µv‡gv‡mvg¸‡jv‡Z cvwb †hvRb N‡U Ges †µv‡gv‡mvg¸‡jv miæ I j¤^v AvKvi aviY K‡i|

· wbDwK¬Ijv‡mi cybt Avwef©ve N‡U|

· wbDwK¬qvi †iwUKzjvg‡K wN‡i cybivq wbDwK¬qvi †gg‡eª‡bi Avwef©ve N‡U, d‡j `yB †giæ‡Z `ywU AcZ¨ wbDwK¬qvm MwVZ nq|

· w¯úÛjh‡š¿i KvVv‡gv †f‡½ c‡o Ges Zš‘¸‡jv ax‡i ax‡i A`„k¨ n‡q hvq|

(
mvB‡UvKvB‡bwmm (Cytokinesis):

†h cÖwµqvq wefvRbiZ †Kv‡li mvB‡UvcøvRg `yfv‡M wef³ nq Zv‡K mvB‡UvKvB‡bwmm e‡j| †U‡jv‡dR ch©v‡qi †k‡l welyexq Z‡j G‡ÛvcøvRwgK RvwjKvi ¶z`ª ¶z`ª Ask¸‡jv Rgv nq Ges c‡i Giv wgwjZ n‡q †Kvl †cøU (cell plate) MVb K‡i| mvB‡UvcøvRwgK A½vYymg~‡ni mge›Ub N‡U d‡j `yÕwU AcZ¨ †Kvl (daughter cell) m„wó nq|

· gvB‡Uvwm‡mi ¸iæZ¡:

· esk e„w×: GK‡Kvlx my‡Kw›`ªK Rx‡e (Chlamydomonas)

· Rbbv½ m„wó I Rbb †Kv‡li msL¨v e„w×

· wbw`©ó AvKvi AvqZb i¶v
· †µv‡gv‡mv‡gi mgZv i¶v

· ¶Z ¯’vb c~iY


· ¶q c~iY I cybiærcv`b

(
wUDgvi I K¨vÝvi gvB‡Uvwmm †Kvl wefvR‡bi Lvivc w`K|

· gv‡qvwmm cÖwµqv (Process of Meiosis):
· GKwU †Kvl ci ci `yÕevi wefvwRZ nq| cÖ_g wefvRb‡K cÖ_g gv‡qvwUK wefvRb ev gv‡qvwmm-1 Ges wØZxq wefvRb‡K wØZxq gvB‡UvwUK wefvRb ev gv‡qvwmm-2 ejv nq|

· cÖ_g wefvR‡bi mgq AcZ¨ †Kv‡l †µv‡gv‡mv‡gi msL¨v gvZ…‡Kv‡li †µv‡gv‡mvg msL¨vi A‡a©‡K cwiYZ nq ZvB G‡K  nªvm wefvRb e†j|

· wØZxq wefvRbwU gvB‡Uvwm‡mi Abyiƒc|

· ˆewkó¨:

· wbDwK¬qvm `yÕevi I †µv‡gv‡mvg GKevi wefvwRZ nq

· Rbb gvZ…‡Kv‡li wbDwK¬qv‡m gv‡qvwmm N‡U

· GKwU wbDwK¬qvm †_‡K PviwU AcZ¨ wbDwK¬qv‡mi Rš§ nq

· mgms¯’ ev †nv‡gvjMvm †µv‡gv‡mvg¸‡jv †Rvovq †Rvovq wgwjZ n‡q evBf¨v‡j›U ev wØ‡hvRx †µv‡gv‡mv‡gi m„wó nq

· AcZ¨ wbDwK¬qv‡mi †µv‡gv‡mvg msL¨v gvZ…-wbDwK¬qv‡mi †µv‡gv‡mvg msL¨vi A‡a©K nq

· KvqvRgv m„wó I µwms-Ifv‡ii d‡j bb&-wm÷vi †µvgvwUW¸‡jvi g‡a¨ As‡ki wewbgq N‡U

· gv‡qvwm‡mi d‡j wbDwK¬qv‡m bZzb PvwiwÎK ˆewk‡ó¨i Avwef©ve N‡U
· cÖ_g gv‡qvwUK wefvRb ev gv‡qvwmm-1:

cÖ_g gv‡qvwUK wefvRb‡K PviwU `kvq ev av‡c fvM Kiv n‡q‡Q:


†cÖv‡dR-1

 †gUv‡dR-1


A¨vbv‡dR-1 

†U‡jv‡dR-1

· †cÖv‡dR-1 Gi avcmg~n:

cÖ_g gv‡qvwUK wefvR‡bi †cÖv‡dR `kvwU `xN©¯’vqx Ges RwUj| G‡K wb¤œwjwLZ cuvPwU Dc`kvq fvM Kiv n‡q‡Q|

1.
†j‡ÞvwUb (Leptotene ; MÖxK, leptos = wPKb+ tene= myZv):

· wbDwK¬qv‡mi AvKvi e„w× cvq I DNA Gi cwigvY wØ¸Y nq|

· †Kv‡li wbDwK¬qvm AvKv‡i eo nq

· †µv‡gv‡Rv‡gi Rjwe‡qvRb nq

· †µv‡gv‡mv‡g eû †µv‡gvwgqvi †`Lv hvq

· cÖvYx‡Kv‡l G Dcch©v‡q †µv‡gv‡mv‡gi †cvjvivBR&W web¨vm †`Lv hvq
2.
RvB‡MvwUb (Zygotene ; MÖxK zygos = †Rvov + tene = myZv):
· mgms¯’ ev †nv‡gvjMvm †µv‡gv‡mvg¸‡jv cvi®úwiK AvKl©‡Yi d‡j cvkvcvwk Av‡m Ges wb‡R‡`i g‡a¨ †Rvo euv‡a|

· †nv‡gvjMvm †µv‡gv‡mvg¸‡jvi A¯’vqx †Rvo euvavi c×wZ‡K wmb¨vcwmm (synapsis) e‡j|

· cÖwZwU †Rvov‡K GK GKwU evBf¨v‡j›U (bivalent) ejv nq|

· †Kv‡l hZ¸‡jv †µv‡gv‡mvg _vK‡e Zvi A‡a©K msL¨K evBf¨v‡j›U m„wó n‡e|

3.
c¨vKvBwUb (Pachytene ; MÖxK, pachys= cyiæ + tene = myZv):

· G ch©v‡q me©cÖ_g †µv‡gv‡mvg¸‡jv‡K †m‡›Uªvwgqvi e¨ZxZ `ywU †µvgvwU‡W wef³ †`Lv hvq| Gi d‡j cÖwZwU evBf¨v‡j‡›U 4wU K‡i †µvgvwUW m„wó nq| PviwU †µv‡gvwUWmn G Ae¯’vq evBf¨v‡j›U‡K †UUªvW (tetrad) ejv nq|

· GKB †µv‡gv‡mv‡gi †µv‡gvwUW`ywU‡K wm÷vi †µv‡gvwUW e‡j| 
· Aciw`‡K evBf¨v‡j‡›Ui wfbœ wfbœ †µv‡gv‡mv‡gi †µv‡gvwUW¸‡jv‡K bb-wm÷vi †µvgvwUW ejv nq| 

· bb-wm÷vi †µvgvwU‡Wi gva¨‡g Giv GK ev GKvwaK ¯’v‡b hy³ †_‡K Bs‡iRx X A¶‡ii b¨vq Kv‡qRgv m„wó K‡i| evBf¨v‡j‡›U hLb GKwU Kv‡qRgv _v‡K ZLb Zv X AvK…wZi nq| `ywU KvqvRgvi Dcw¯’wZ‡Z evBf¨v‡j›U GKwU duvm ev jyc (loop) MVb K‡i|

· Kv‡qRgv As‡k †µvgvwUW¸‡jv wQu‡o hvq(G‡ÛvwbDwK¬‡qR bvgK GbRvB‡gi gva¨‡g) Ges mv‡_ mv‡_B †Rvov †j‡M hvq (jvB‡MR bvgK GbRvB‡gi gva¨‡g)|

4.
wW‡cøvwUb (Diplotene : diplos = double= wØ¸Y ; tene = myZv):
· evB‡f‡j‡›Ui †µv‡gv‡mvg¸‡jvi g‡a¨ cvi®úwiK weKl©b ev cÖvšÍxqKib(Terminalisation) ïiæ nq|

· mvaviYZ †m‡›Uªvwgqvi `ywUi g‡a¨B weKl©Y cÖ_g Ges e¨vcKfv‡e ïiæ nq| KvqvRgvi Giƒc cÖv‡šÍi w`‡K m‡i hvIqv‡K cÖvšÍxqKiY (terminalisation) e‡j|

· Gmgq GKwU Kv‡qRgv _vK‡j cvkvcvwk jy‡c 180( Ges GKvwaK Kv‡qRgv _vK‡j 90( †KvY Drcbœ K‡i|
5.
WvqvKvB‡bwmm (Diakinesis : dia = Aci cv‡k ; kinesis = mgv‡ek):
· †µv‡gv‡mvg¸‡jv AviI †gvUv I Lv‡Uv nq|

· cÖvšÍxqKiY ZLbI Pj‡Z _v‡K| evBf¨v‡j‡›Ui cÖwZ †µv‡gv‡mv‡gi Dci avÎ Rgv nq e‡j ZLb Avi †µvgvwU‡W wef³ †`Lv hvq bv|

· G ch©v‡qi †klfv‡M wbDwK¬Ijvm A`„k¨ n‡q hvq Ges wbDwK¬qvi †gg‡eª‡bi Aejywß NU‡Z _v‡K|

(
†µv‡gv‡mv‡gi †m‡›Uªvwgqvi m¤ú~Y© wef³ nq †gUv‡dR-2 Gi †klfv‡M|

(
wg‡qvwmm wefvR‡bi wewfbœ `kvq ¸iæZ¡c~Y© NUbv:

	†j‡ÞvwUb 
	RNA-Gi ms‡kølY, wbDwK¬qv‡mi AvqZb e„w×, †gg‡eªY ¯úó nq, eû †µv‡gvwgqvi †`Lv hvq|

	RvB‡MvwUb
	mvBb¨vcwmm; evBf¨v‡j›U

	c¨vKvBwUb
	†UUªvW, Kv‡qRgv, µwmsIfvi

	wW‡cøvwUb
	cÖvšÍxqKiY

	WvqvKvB‡bwmm
	wbDwK¬Ijvm, wbDwµqvi †gg‡eª‡bi Aejywß N‡U


· µwms Ifvi (Crossing Over):

†h c×wZ‡Z gv‡qvwUK wefvR‡bi cÖ_g †cÖv‡d‡R †nv‡gvjMvm †µv‡gv‡mv‡gi bb-wm÷vi †µvgvwUW `ywUi g‡a¨ Abyiƒc †`nL‡Ûi wewbgq N‡U Ges Hai‡bi wewbg‡qi d‡j wRb¸‡jvi cybms‡hvM (recombination) †`Lv hvq Zv‡K µwms Ifvi e‡j|

(
weÁvbx ÷vY© Wª‡mvwdjvi †`n‡Kv‡l Ges weÁvbx †cv‡›UKi‡fv A¨vmcviwRjvm wbWzjvÝ-Gi †`n‡Kv‡l †mvgvwUK µwms Ifvi cÖZ¨¶ K‡ib|

· µwms Ifv‡ii †KŠkj:
1.
`ywU bbwm÷vi †µv‡gv‡mvg GKB ¯’vb eivei †f‡O hvq (G‡ÛvwbDwK¬‡qR bvgK GbRvBg Øviv)|

2.
GKwUi GK Ask AciwUi Ab¨ As‡ki mv‡_ †Rvov jv‡M|

· µwms Ifv‡ii ¸iyZ¡

1.
†µv‡gv‡mv‡gi †`‡n wR‡bi bZzb web¨vm N‡U|

2.
†R‡bwUK f¨vwi‡qkb Gi m„wó nq| Rx‡ei Awfe¨w³‡Z †R‡bwUK f¨vwi‡qkb GKwU MiæZ¡cyY© Dcv`vb| Kv‡RB ejv hvq µwms-Ifvi Awfe¨w³i mnvqK|

3.
†µv‡gv‡mvg‡`‡n wR‡bi mij‰iwLK web¨vm (linear arrangement) µwms-Ifv‡ii mvnv‡h¨B ¯úófv‡e cÖgvwYZ n‡q‡Q|

4.
µwms-Ifv‡ii nvi wbY©q K‡i †Kvb †µv‡gv‡mv‡g wR‡bi Ae¯’vb wbY©q I †µv‡gv‡mvg-g¨vc †Zwi Kiv m¤¢e|

5.
K…wÎg Dcv‡q µwms-Ifvi NwU‡q eskMwZ‡Z cwieZ©b Avbv m¤¢e| Kv‡RB cÖRbbwe`¨vq µwms-Ifv‡ii h‡_ó f‚wgKv we`¨gvb|

6.
wRbZvwË¡K M‡elYvq µwms-Ifvi GKwU AvKl©Yxq welq|

(
†Kvl wefvR‡bi wKQz ¸iæZ¡c~Y© Z_¨:

	B›Uvi KvB‡bwmm
	cÖ_g I wØZxq gv‡qvwm‡mi ga¨eZ©x mgq| 

	mvB‡UvKvB‡bwmm
	mvB‡UvcøvR‡gi wefvRb|

	K¨vwiIKvB‡bwmm
	wbDwK¬qv‡mi (†Kw›`ªKv) wefvRb|

	†gUvKvB‡bwmm
	†µv‡gv‡mv‡gi welyexq AÂ‡j web¨¯ÍKib

	mgms¯’ †µv‡gv‡mvg
	†h me †µv‡gv‡mv‡gi AvKvi, AvK…wZ I wR‡bi m¾vixwZ GKB iKg|

	wm÷vi †µv‡gvwUW
	GKB †µv‡gv‡mv‡gi †µvgvwUWØq|

	evBf¨v‡j›U
	†nv‡gv‡jvMvm †µv‡gv‡mv‡gi cÖwZ †Rvov|

	wmb¨vcwmm
	†nv‡gv‡jvMvm †µv‡gv‡mv‡gi g‡a¨ †Rvo m„wói cÖwµqv|

	cÖvšÍxqKiY
	wW‡cøvwUb Dcch©v‡q Kv‡qRgvi cÖv‡šÍi w`‡K m‡i hvIqv|

	cøvRgv‡WRgv
	†h iwk¥ Øviv cvkvcvwk `yBwU †Kv‡li Protoplasm hy³ _v‡K|

	µwmsIfvi
	GK‡Rvov Homologous †µv‡gv‡mv‡gi `yBwU bbwm÷vi †µvgvwU‡Wi g‡a¨ As‡ki wewbgq cÖwµqv|


Previous Years' Questions

 Dhaka University 
1.
‡Kvl wefvR‡bi †Kvb ch©v‡q evBf¨v‡j›U msMwVZ nq? (15–16)

K.
c¨vKvBwUb
L.
RvB‡MvwUb 


M. 
†j‡ÞvwUb
N.
WvqvKvB‡bwmm

[Ans: B] Soln: gv‡qvwmm †Kvl wefvRb cÖwµqvi †cÖv‡dR-1 Gi Dcch©vq, RvB‡MvwU‡b evBf¨v‡j›U I wmb¨vcwmm N‡U|

2.
G‡µv‡mw›UªK †µv‡gv‡mvg Gbv‡dR ch©v‡q †`L‡Z †Kgb? (14-15)

A. J-shaped 

B. V-shaped


C. L-shaped

D. I-shaped 


Soln: [A] V-†gUv‡mw›UªK, L-mve‡gUv‡mw›UªK, I-†U‡jv‡mw›UªK|
3.
†Kvl wefvR‡bi †Kvb ch©v‡q wmb¨vcwmm N‡U? (13-14)

A. †j‡ÞvwUb

B. RvB‡MvwUb


C. c¨vKvBwUb

D. wW‡cøvwUb


Soln: [B] †j‡ÞvwUb - eû †µv‡gvwgqvi †`Lv hvq|


RvB‡MvwUb - wmb¨vcwmm, c¨vKvBwUb - µwms Ifvi


wW‡cøvwUb - cÖvšÍxqKib
4.
wg‡qvwmm †Kvl wefvRb †Kv_vq nq? (13-14)

A. dzmdzm

B. †hŠb †Kvl


C. hK…r

D. Aw¯’


Soln: [B] wWcø‡qW cÖvYxi n¨vcø‡qW wcÖgwW©qvj (Rbb †Kvl) †Kv‡l wg‡qvwmm nq|

5.
wgIwUK †Kvl wefvR‡bi †Kvb `kvq µwms Ifvi N‡U? (11-12)

A. c¨vKvBwUb
B. Gbv‡dR-1


C. wW‡cøvwUb
D. WvqvKvB‡bwmm


Soln: [A] wg‡qvwmm- 1 Gi c¨vKvBwUb `kvq hv N‡U:


- †UªUªvW †`Lv hvq
- µwms Ifvi N‡U


- Kv‡qRgv m„wó nq

6.
Ô†µv‡gv‡mvg b„Z¨Õ †Kvl wefvR‡bi †Kvb `kvq †`Lv hvq? (09-10)

A. prophase 

B. prometaphase

 
C. anaphase 

D. telophase   


Soln: [B] †µv‡gv‡mvg b„Z¨ †`Lv hvq †Kvl wefvR‡bi †cÖv‡gUv‡dR `kvq|

7.
wg‡qvwmm-Gi †Kvb ch©v‡q †nv‡gv‡jvMvm †µv‡gv‡Rvg c„_K nq? (07-08)

A. Prophase II
B. Telophase I


C. Metaphase I 
D. Anaphase I


Soln: [D] 

8.
Ôgv‡qvwmmÕ-Gi d‡j m„wó nq- (05-06)

A. Gamete
B. Meiocyte
C. Mesophyll
D. Zygote  


Soln: [A] 

9.
wg‡qvwmm †Kvl wefvR‡bi †Kvb& ch©v‡q KvqvmgvUv `„wó‡MvPi nq? (04-05) 

A. RvB‡MvwUb 

B. †j†ÞvwUb 


C. wW‡cøvwUb 

D. WvqvKvB‡bwmm 


Soln: [C] 

10.
wg‡qvwmm cÖwµqvi †Kvb ch©v‡q †µv‡gv‡Rvg msL¨v A‡a©K nq? (03-04)

A. †gUv‡dR-1 (Metaphase-1)B. Gbv‡dR-1 (Anaphase-1)


C. Gbv‡dR-2 (Anaphase-2)
D. †U‡jv‡dR-2 (Telophase-2)


Soln: [B] 

11.
†Kvb chv©‡q me©cÖ_g evBf¨vj‡›U `ywU †m‡›Uªvwgqvi, I PviwU 
†µvgvwUW cwijw¶Z nq? (01-02) 


A. †j‡ÞvwUb

B. RvB‡MvwUb


C. c¨vKvBwUb

D. wW‡cøvwUb 

Soln: [C] 

12.
cÖ_g gv‡qvwmm ‡Kvl wefvR‡bi †Kvb& Dc`kvq µwms-Ifvi N‡U? (00-01)

A. †j‡ÞvwUb 

B. RvB‡MvwUb

C. c¨vKvBwUb 

D. wW‡cøvwUb

Soln: [C] K) †j‡ÞvwUb- µgvMZ Rjwe‡qvRb


L) RvB‡MvwUb- wmbvcwmm
M) wW‡cøvwUb- cÖvšÍxqKiY

 Medical Admission Test 
1.
wb‡gœi †KvbwU gv‡qvwm‡mi ˆewkó bq? (08-09)


A. KLbI n¨vcø‡qW †Kv‡l nq bv



B. wbDwK¬qvm `yevi Ges †µv‡gv‡mvg GKevi wef³ nq



C. GB wefvR‡b PviwU AcZ¨‡Kv‡li m„wó nq



D. AcZ¨‡Kv‡li †µv‡gv‡mv‡gi ¸Yv¸Y gvZ…‡Kv‡li †µv‡gv‡mv‡gi mg¸Y m¤úbœ nq


Soln: [D] 

2. 
†Kvb Dw³wU mZ¨ bq? (06-07)

A. gvB‡Uvwm‡mi †gUv‡dR G jyc m„wó nq|


B. C3 Dw™¢‡`i cvZvi evÛj wm_ †Kvl d‡Uvwmb‡_wUK bq|


C. AwfmªeY cÖwµqv ïaygvÎ GK ai‡Yi `ªve‡Ki g‡a¨ N‡U| 


D. wbDwK¬Ijvm ivB‡ev‡mvg cÖ¯‘Z K‡i


Soln: [A] wg‡qvwmm †gUv‡dR G jyc m„wó nq|
 Jagannath University 
1.
KvqvRgv †`Lv hvq †Kvb ch©v‡q?- (11-12)

A. A¨vbv‡dR-1

B. c¨vKvBwUb

C. †U‡jv‡dR-1

D. A¨vbv‡dR-2

Soln: [B] 

2.
Rbb †Kv‡li †µv‡gv‡mvg n‡jv- (11-12)

A. 2n
B. n
C. 4n
D. 3n


Soln: [B] 

3.
†K †Kvl Pµ Avwe®‹vi K‡ib?- (10-11)

A. nvIqvW© I †cí
B. nvIqvW© I †cé

C. †cé I Rb

D. Rb I nvIqvW©


Soln: [B] nvIqvW© I †cé 1953 mv‡i †Kvl Pµ Avwe®‹vi K‡i| †Kvl P‡µi 90–95 fvM mgqB cÖ¯‘wZ‡Z Ges gvÎ 5–10 fvM mgq wefvR‡b e¨q nq| 

4.
wg‡qvwmm †Kvl wefvR‡bi mgq wbDwK¬qvm fvM nq- (10-11)

A. GK evi
B. `yB evi
C. wZb evi
D. Pvi evi


Soln: [B] gvB‡Uvwmm †Kvl wefvR‡b wbDwK¬qvm GKevi I †µv‡gv‡mvg GKevi wef³ nq| wKš‘ wg‡qvwmm †Kvl wefvR‡b wbDwK¬qvm `yBevi I †µv‡gv‡mvg GKevi wef³ nq| G Kvi‡Y AcZ¨ †Kvl †µv‡gv‡mvg msL¨v A‡a©K nq| ZvB wg‡qvwmm †Kvl wefvRb‡K n«vmg~jK wefvRb e‡j| 

5.
A¨vgvB‡Uwmm †Kv_vq msNwUZ nq? (08-09)

A. gvZ…‡Kvl

B. cÖK…Z †Kvl


C. Avw` †Kvl

D. Rbb †Kvl


Soln: [C] 

6.
µwmsIfvi †`Lv hvq †Kvb ch©v‡q? (07-08)

A. RvB‡MvwUb
B. wW‡cøvwUb


C. c¨vKvBwUb
D. WvqvKvB‡bwmm

Soln: [C] 

7.
gv‡qvwm‡mi cÖ‡dR-1 G †µv‡gv‡Rvg¸wj cÖvšÍxqKiY nq-(06-07)

A. RvB‡MvwUb ch©vq
B. c¨vKvBwUb ch©vq


C. †jc‡Uv©wUb ch©vq
D. WvqvKvB‡bvwmm ch©vq


Soln: [D]
 Jahangirnagar University 
1.
wb‡¤œi †Kvb Dc-ch©v‡q µwmsIfvi msNwUZ nq? (12-13)


A. †j‡ÞvwUb

B. RvB‡MvwUb


C. c¨vKvBwUb

D. wW‡cÐvwUb 


Soln: [C]

2.
wb‡¤œi †Kvb Dc-ch©v‡q evBf¨v‡j›U `kv †`Lv hvq? (12-13)


A. †j‡ÞvwUb

B. RvB‡MvwUb

C. c¨vKvBwUb

D. wW‡cÐvwUb 


Soln: [B]

3.
wb‡¤œi †Kvb Dc-ch©v‡q †µvgvwU‡Wi cÖvšÍxqKiY ïiæ nq? (12-13)

A. †j‡ÞvwUb

B. RvB‡MvwUb


C. c¨vKvBwUb

D. wW‡cÐvwUb 

Soln: [D]

4.
wb‡¤œi †Kvb Dc-ch©v‡q wbDwK¬qvi †gg‡eª‡bi wejywßKiY msNwUZ nq? (12-13)


A. RvB‡MvwUb

B. c¨vKvBwUb


C. wW‡cÐvwUb

D. WvqvKvB‡bwmm

Soln: [D]

5.
wb‡¤œi †Kvb ch©v‡q AcZ¨ †Kv‡l gvZ…‡Kv‡li A‡a©K msL¨K †µv‡gv‡Rvg _v‡K? (12-13)


A. †gUv‡dR-1

B. †U‡jv‡dR-1


C. Gbv‡dR-1

D. †cÖv‡dR-1


Soln: [C]

6.
gvB‡Uvwmm Gi †h av‡c wbDwK¬qvm AvKv‡i eo nq Ges †µv‡gv‡mvg wef³ n‡q 2 Uv K‡i †µvgvwUW Drcbœ K‡i Zvi bvg wK? (11-12)

A. †gUv‡dR

B. †U‡jv‡dR


C. Gbv‡dR

D. †KvbwUB bq


Soln: [D] wbDwK¬qvm AvKv‡i eo nq Ges †µv‡gv‡mvg wef³ n‡q 2wU †µvgvwUK Drcbœ nq cÖ‡dR av‡c|
7.
wbDwK¬qvi †gg‡eªY I wbDwK¬Ijv‡mi wejywß NUv ïiæ nq gvB‡Uvwm‡mi †Kvb av‡c? (11-12)



A. †cÖv‡dR 

B. †gUv‡dR


C. †U‡jv‡dR

D. †KvbwUB bq


Soln: [A] wbDwK¬qvi †gg‡eªb I wbDwK¬Ijv‡mi wejywß NUv ïiæ nq †cÖv‡d‡R Ges m¤úyY©iƒ‡c wejyß nq †gUv‡d‡R (MvRx AvRgj)|
8.
wbDwK¬qvi †gg‡eªY I wbDwK¬Ijv‡mi m¤ú~Y© wejywß N‡U gvB‡Uvwm‡mi †Kvb av‡c? (11-12)

A. †cÖv-†gUv‡dR
B. A¨vbv‡dR


C. †U‡jv‡dR

D. mwVK DËi †bB


Soln: [D] 

9.
gvB‡Uvwm‡mi †Kvb av‡c w¯úÛj h‡š¿i Avwef©vi N‡U? (11-12)

A. †gUv‡dR

B. †cÖv‡dR


C. A¨vbv‡dR

D. †KvbwUB bq


Soln: [D] w¯úÛj h‡š¿i Avwef©ve N‡U †cÖv-†gUv‡d‡R
10.
wbDwK¬Ijv‡mi cybtAvwef©ve N‡U gvB‡Uvwm‡mi †Kvb av‡c? (11-12)

A. A¨vbv‡dR 

B. †gUv‡dR


C. †cÖv‡dR 

D. †KvbwUB bq


Soln: [D] wbDwK¬Ijv‡mi cybtAvwef©ve N‡U †U‡jv‡dR av‡c|
11.
eû †µv‡gvwgqvi †`Lv hvq †Kvb Dc-ch©v‡q? (10-11)

A. c¨vKvBwUb

B. RvB‡MvwUb


C. †j‡ÞvwUb

D. WvqvKvB‡bwmm 


Soln: [C] wg‡qvwmm wefvR‡bi wewfbœ `kvq ¸iæZ¡c~©Y NUbv:

	†j‡ÞvwUb
	RNA-Gi ms‡kølY, wbDwK¬qv‡mi AvqZb e„w×, †gg‡eªb ¯úó nq, eû †µv‡gvwgqvi †`Lv hvq|

	RvB‡MvwUb
	mvBb¨vcwmm evBf¨v‡j›U

	c¨vKvBwUb
	†UªUªvW, Kv‡qRgv, µwmsIfvi

	wW‡cøvwUb
	cÖvšÍxqKiY

	WvqvKvB‡bwmm
	wbDwK¬Ijvm, wbDwK¬qvi †gg‡eª‡bi Aejywß N‡U


 Chittagong University 
1.
kxl© fvRK Kjvq †h †Kvb wefvRb nq Zvi bvg wK? (12-13)

A. A¨vgvB‡Uvwmm  
B. gvB‡Uvwmm

C. †g‡qvwmm-1
D. †g‡qvwmm-2
E. WvqvKvB‡bwmm


Soln: [B]

2.
Rbyµ‡g wg‡qvwmm †Kvl wefvRb cÖ‡qvRb †Kb? (12-13)


A. esk e„w× Kiv   
B. esk avivq †µvgRg msL¨vi w¯’wZ weavb

C. M¨v‡gU Drcbœ Kiv 
D. bZzb Dw™¢` ˆZix Kiv


E. †KvbwUB bq


Soln: [B]

3.
†m‡›Uªvwgqv‡ii Ae¯’vb Abyhvqx †µv‡gv‡mvg- (12-13)


A. 2 ai‡bi 
B. 3 ai‡bi

  
C. 4 ai‡bi
D. 5 ai‡bi 
E. 6 ai‡bi


Soln: [C]

4.
†`n‡Kv‡li wefvRb N‡U †Kvb&wUi gva¨‡g? (11-12)

A. gvB‡Uvwmm 
B. gv‡qvwmm


C. A¨vgvB‡Uvwmm
D. wdmb
E. LuvR


Soln: [A]
5.
†h †Kvl wefvRb Dw™¢‡`i Rbyµ‡gi Rb¨ AZ¨vek¨K-(11-12)

A. gvB‡Uvwmm 
B. A¨vgvB‡Uvwmm


C. wdkvb
D. wg‡qvwmm
E. d«vM‡g‡›Ukb

Soln: [D] wg‡qvwmm wefvR‡bi gva¨‡g wWcø‡qW Rx‡ei †¶‡Î wWcø‡qW Rbb gvZ…‡Kvl †_‡K n¨vcø‡qW Rbb †Kvl ˆZix nq Ges n¨vcø‡qW Rx‡ei †¶‡Î wWcø‡qW RvB‡MvU †_‡K cyYivq n¨vcø‡qW Ae¯’vq wd‡i Av‡m|
6.
Meiosis Gi †Kvb& ch©v‡q µwmsIfvi N‡U? (09-10)

A. RvB‡MvwUb
B. c¨vKvBwUb


C. wW‡cøvwUb
D. †jc‡UvwUb
E. wUªc‡jvwUb


Soln: [B] 

7.
WvqvKvB‡bwmm †Kvl wefvR‡bi †Kvb& ch©v‡q N‡U? (09-10)

A. †cÖv‡dR-1 Gi †kl ch©v‡q


B. †cÖv‡dR-1 Gi ïiæ‡Z 


C. †U‡jv‡dR-1 G
D. †gUv‡dR-2 G
E. A¨vbv‡dR-2 G


Soln: [A] 

8.
gv‡qvwmm †Kvl wefvR‡b †KvbwU †cÖv‡dR-1 Gi Dc-ch©vq bq? (09-10)

A. †j‡ÞvwUb 
B. RvB‡MvwUb 


C. WvqvKvB‡bwmm
D. gv‡qvmvBU
E. wW‡cøvwUb


Soln: [D] 

9.
gv‡qvwm‡mi †Kvb& ch©v‡q evB‡f‡j›U ˆZix nq? (09-10)

A. †jc‡UvwUb 
B. RvB‡MvwUb


C. c¨vKvBwUb
D. wW‡cøvwUb
E. †Kvb ch©v‡qB 


Soln: [B] 

10.
wbgœ †kÖYxi Dw™¢‡` †Kv_vq wg‡qvwmm nq? (08-09)

A. wb‡l‡Ki c~‡e© Rbb gvZ…‡Kv‡l


B. wb‡l‡Ki c‡i Rbb gvZ…‡Kv‡l


C. wb‡l‡Ki ci RvB‡Mv‡U 

D. Dw™¢‡`i Kv‡Ði kx‡l©


E. g~‡ji ewa©òz kxl© AÂ‡j 

Soln: [C] 

11.
µwms Ifvi gvB‡qvwm‡mi †Kvb av‡c N‡U? (08-09)

A. †j‡ÞvwUb
B. RvB‡MvwUb


C. c¨vKvBwUb 
D. wW‡cøvwUb
E. WvqvKvB‡bwmm

Soln: [C] 

12.
Rbb †Kvl Drcbœ nq †Kvb cÖwµqvq? (08-09)

A. gvB‡Uvwmm
B. gv‡qvwmm 


C. A¨vgvB‡Uvwmm
D. mvB‡UvKvB‡bwmm
E. mvBb¨vcwmm

Soln: [B] 

13.
wg‡qvwm‡mi †Kvb Dcch©v‡q KvqvRgv ˆZwi nq? (08-09)

A. †j‡ÞvwUb
B. c¨vKvBwUb


C. RvB‡MvwUb
D. wW‡cøvwUb
E. †KvbwUB bq


Soln: [B] 

14.
wbDwK¬qv‡mi wefvRb‡K wK e‡j? (08-09)

A. K¨vwiIKvB‡bwmm
B. mvB‡UvKvB‡bwmm


C. wbDwK¬IKvB‡bvwmm
D. †µvwgIKvB‡bvwmm
E. WvqvKvB‡bvwmm


Soln: [A] K¨vwiIKvB‡bwmm- wbDwK¬qv‡mi wefvRb


mvB‡UvKvB‡bwmm- mvB‡UvcøvR‡gi wefvRb 

15.
†KvbwU †`n‡Kv‡li wefvRb? (08-09)

A. gvB‡Uvwmm
B. wg‡qvwmm


C. G¨vgvB‡Uvwmm
D. mvB‡UvKvB‡bwmm
E. mvBbvcwmm


Soln: [A]
 Khulna University 
1.
†Kvl P‡µ weivg-1 Dc-ch©v‡q †Kv‡li †Kvb Dcv`vb ˆZwi nq? (07-08)

A. ïaygvÎ DNA
B. DNA Ges RNA


C. ïaygvÎ RNA 
D. RNA Ges †cÖvwUb 
Soln: [D]
 Rajshahi University 
1.
gvB‡Uvwm‡mi †Kvb& av‡c wbDwK¬qvi †gg‡eªb I wbDwK¬Ijv‡mi m¤ú~Y© wejywß N‡U? (12-13) 

A. †cÖv‡dR

B. †gUv‡dR

C. A¨vbv‡dR

D. †KvbwU‡ZB bq


Soln: [B]

2.
wmb¨vcwmm N‡U †Kvb ch©v‡q? (12-13) 

A. †j‡ÞvwUb

B. RvB‡MvwUb

C. c¨vKvBwUb 

D. wW‡cÐvwUb  


Soln: [B]

3.
Rxe‡`‡ni ¶Z¯’vb c~iY Ki‡Z †KvbwU Acwinvh©? (12-13) 

A. gvB‡Uvwmm

B. wgIwmm


C. mvB‡UvKvB‡bwmm 
D. K¨vwiIKvB‡bwmm  


Soln: [A]

4.
†µv‡gv‡Rv‡gi †m‡›Uªvwgqvi mshy³Kvix Zš‘‡K ejv nq-(11-12)

A. RvB‡jg Zš‘

B. w¯úÛj Zš‘


C. AcwUK¨vj Zš‘
D. fv¯‹zjvi Zš‘


Soln: [B] 

5.
gvB‡Uvwmm †KvlwefvR‡bi †Kvb ch©v‡q †KvlcÖvPx‡ii ga¨c`©vi m~Pbv nq? (11-12)



A. †cÖv‡dR

B. †gUv‡dR


C. †U‡jv‡dR

D. Gbv‡dR


Soln: [C] 

6.
Uvwg©bvjvB‡Rkb nq †Kvb& Dcch©v‡q-(11-12)



A. wW‡cøvwUb

B. WvqvKvB‡bwmm


C. c¨vKvBwUb
 
D. RvB‡MvwUb


Soln: [A] 

7.
wW.Gb.G.Gi †iwcø‡Kkb †KvlP‡µi †Kvb& `k¨vq N‡U- (11-12)

A. B›Uvi‡dR 

B.†cÖv‡dR


C. †gUv‡dR 

D. Gbv‡dR


Soln: [A] 

8.
gvB‡Uvwmm †Kvl wefvR‡b mvB‡UvKvB‡bwmm N‡U- (10-11)

A. GKevi

B. `yevi



C. wZbevi

D. GKeviI bv

Soln: [A] 

9.
KvqvRgv †`Lv hvq †Kvb `kvq- (10-11)

A. Leptotene

B. Zygotene


C. Pachytene

D. Diplotene


Soln: [C] 

10.
µwms Ifvi N‡U †Kvb †Kvl wefvR‡b? (10-11)

A. A¨vgvB‡Uvwmm
B. gvB‡Uvwmm


C. gv‡qvwmm

D. †KvbwU bq

Soln: [C] 

11.
cy®úK Dw™¢‡` me©wbgœ msL¨K †µv‡gv‡Rvg _v‡K? (10-11) 


A. 2n = 2 

B. 2n = 4


C. 2n = 6

D. 2n = 8 


Soln: [A] 

12.
Awbqwš¿Z gvB‡Uvwm‡mi Kvi‡Y N‡U- (10-11)

A. A¨vb_ªv·

B. GBWm


C. K¨vÝvi

D. RwÐm

Soln: [C] 

13.
Rxe‰ewP‡Î¨i R‡b¨ wg‡qvwm‡mi †Kvb `kv `vqx? (10-11)

A. †gUv‡dR

B. †U‡jv‡dR


C. c¨vKvBwUb

D. WvqvKvB‡bwmm

Soln: [C] 

14.
gvB‡Uvwmm cÖwµqvq wbDwK¬qvm wefvRb‡K ejv nq- (09-10)

A. K¨vwiIKvB‡bwmm 
B. A¨vgvB‡Uvwmm

 
C. WvqvKvB‡bwmm
D. mvB‡UvKvB‡bwmm 


Soln: [A] 

15.
mgms¯’ †µv‡gv‡Rv‡gi g‡a¨ wmbvcwmm N‡U- (09-10)

A. †j‡ÞvwUb ch©v‡q 
B. RvB‡MvwUb ch©v‡q

 
C. c¨vKvBwUb ch©v‡q
D. wW‡cøvwUb ch©v‡q 


Soln: [B] 

16.
wefvRb ¶gZv bvB †Kvb †Kv‡l? (09-10)

A. mœvqy‡Kvl

B. Rbb‡Kvl 


C. †`n‡Kvl

D. †ckx‡Kvl 


Soln: [A] 

17.
†µv‡gv‡Rvg¸‡jv †m‡›Uªvwgqv‡ii mvnv‡h¨ Traction Fibre Gi mv‡_ hy³ nq †h `kvq- (09-10)

A. †gUv‡dR-I

B. A¨vbv‡dR-I

 
C. †U‡jv‡dR-I

D. †gUv‡dR-II  


Soln: [A] 

18.
†m‡›Uªvwgqvi wef³ nq-gvB‡Uvwm‡mi- (09-10)

A. cÖ‡d‡R 

B. †gUv‡d‡R


C. Gbv‡d‡R

D. †U‡jv‡d‡R


Soln: [B]
Shahjalal Science & Technology University  
1.
wbDwK¬qv‡mi wefvRb‡K wK e‡j? (11-12)

A. mvB‡UvKvB‡bwmm 
B. K¨vwiIKvB‡bwmm


C. A¨vgvB‡Uvwmm
D. B›UviKvB‡bwmm



Soln: [B] wbDwK¬qv‡mi wefvRb - K¨vwiI KvB‡bwmm


mvB‡UvcøvR‡gi wefvRb - mvB‡UvKvB‡bwmm
2.
56 wU †µv‡gv‡mvg wewkó †Kvb GKwU Rx‡ei gvZ…‡Kv‡li cÖ_g gv‡qvwUK wefvR‡bi d‡j m„ó AcZ¨ †Kvlmg–‡ni cÖwZwU‡Z †µv‡gv‡mv‡gi msL¨v n‡e- (10-11)

A. 56

B. 112


C. 28

D. 224 


Soln: [C] 

3.
wK ai‡bi †Kvl wefvR‡bi d‡j K¨vÝvi nq?- (10-11)

A. Awbqwš¿Z gvB‡Uvwmm
B. gvB‡Uvwmm

C. A¨vgvB‡Uvwmm
D. gv‡qvwmm

Soln: [A] 

4.
wb‡Pi †KvbwU mZ¨?- (09-10)

A. gv‡qvwm‡m wbDwK¬qvm `yBevi I †µv‡gv‡Rvg GKevi wef³ nq


B. gv‡qvwm‡m wbDwK¬qvm I †µv‡gv‡Rvg GKevi wef³ nq 


C. gv‡qvwm‡m wbDwK¬qvm GKevi I †µv‡gv‡Rvg `yBevi wef³ nq

D. gv‡qvwm‡m wbDwK¬qvm I †µv‡gv‡Rvg `yBevi wef³ nq  

Soln: [A] 

5.
gv‡qvwmm †Kvl wefvR‡bi †Kvb Dc-`kvq evB‡f‡j›U `„k¨gvb nq?- (09-10)

A. †j‡ÞvwUb

B. RvB‡MvwUb


C. c¨vKvBwUb

D. wW‡cøvwUb 


Soln: [B] 

6.
†Kvl wefvR‡bi †Kvb av‡c µwms N‡U? (07-08)

A. †j‡ÞvwUb

B. RvB‡MvwUb


C. c¨vKvBwUb

D. wW‡cøvwUb 


Soln: [C] 

7.
wefvRb ¶gZv †bB †Kvb †Kv‡l? (06-07)

A. †`n‡Kv‡l

B. Rbb †Kv‡l


C. †ckx‡Kv‡l

D. mœvqy‡Kv‡l


Soln: [D] 

8.
†gUvKvB‡bvwmm N‡U- (06-07)

A. †jÞvwUb ch©v‡q
B. A¨vbv‡dR ch©v‡q


C. †gUv‡dR ch©v‡q
D. †cÖv‡dR ch©v‡q


Soln: [C]
Self–Practice

1|
‡Kvb weÁvbx me©cÖ_g wg‡qvwmm wefvRb jÿ¨ K‡ib? 


K.
dvigvi 
L.
gyi 


M.
÷ªvmeyM©vi 
N.
‡ev‡fix 
2|
n¨vcø‡qW †Kv‡l wg‡qvwmm †Kvl wefvRb †Kv_vq N‡U? 


K.
RvB‡Mv‡U 
L.
Rbb gvZ…‡Kv‡l 


M.
‡`n‡Kv‡l 
N.
N‡U bv 
3|
gvB‡Uvwmm †Kv_vq N‡U? 


K.
‰`wnK †Kv‡l 
L.
Rbb gvZ…‡Kv‡l 


M.
DfqB 
N.
‡Kv‡bvwUB bq 

4|
GKwU †Kvl cici `yÕevi wef³ nevi ga¨eZ©x ch©vq‡K wK ejv nq? 


K.
‡cÖv‡dR 
L. 
†gUv‡dR 


M.
B›Uvi‡dR 
N.
Gbv‡dR 

5|
‡Kvl wefvR‡bi †Kvb ch©v‡q RNA I †cÖvwUb ms‡kølY nq? 


K. 
†cÖv‡dR 
L.
‡U‡jv‡dR 


M.
Gbv‡dR 
N.
B›Uvi‡dR 
6|
‡KvbwU gvB‡Uvwmm wefvR‡bi ch©vq bq? 


K.
‡cÖv‡dR 
L.
c¨vKvBwUb 

M.
Gbv‡dR 
N.
‡U‡jv‡dR 

7|
‡gUvKvBwbm †Kv_vq N‡U? 


K.
‡cÖv‡dR 
L.
‡gUv‡dR 

M.
Gbv‡dR 
N. 
†U‡jv‡dR 

8|
‡Kvb ch©v‡q cÖwZwU †m‡›Uªvwgqvi m¤ú~Y© wef³ n‡q `ywU AcZ¨ †m‡›Uªvwgqvi m„wó K‡i? 


K.
‡gUv‡dR 
L. 
†cÖv‡dR 


M. 
†cÖv-‡gUv‡dR
N.
‡U‡jv‡dR 

9|
gvB‡Uvwm‡mi ¸iæZ¡ †KvbwU? 


K. 
†µv‡gv‡mvg msL¨v aªæe ivLv 
L.
cÖRvwZi ¯^KxqZv wVK ivLv 


M.
Rbbv½ m„wó I Rbb †Kv‡li msL¨v e„w× 

N.
‰ewP‡Î¨i m„wó 

10|
Awbqwš¿Z gvB‡Uvwm‡mi dj- 


K.
K¨vÝvi 
L.
Avjmvi 


M.
wUDgvi 
N.
obstruction 

11|
‡gUv‡mw›UªK †µv‡gv‡mv‡gi AvK…wZ †KvbwUi gZ? 


K.
L
L.
V

M.
I
N.
J

12|
‡cÖv‡dR-1 Gi Dcch©vq bq †KvbwU? 


K.
‡j‡ÞvwUb 
L.
RvB‡MvwUb 


M.
WvqvKvB‡bwmm 
N.
mvB‡UvKvB‡bwmm 

13| †µv‡gv‡mv‡g eû †µv‡gvwgqvi †`Lv hvq †Kvb Dcch©v‡q? 


K. †j‡ÞvwUb 
L.
RvB‡MvwUb 


M.
WvqvKvB‡bwmm 
N.
wW‡cøvwUb 
14|
cÖvšÍxqKiY N‡U †Kvb Dcch©v‡q? 


K.
‡j‡ÞvwUb 
L.
RvB‡MvwUb 


M.
c¨vKvBwUb 
N.
wW‡cøvwUb 
15|
bb-wm÷vi †µv‡gvwU‡Wi g‡a¨ ci¯úi As‡ki wewbgq‡K wK e‡j? 


K.
KvqvRgv 
L.
µwms Ifvi 

M.
wmb¨vcwmm 
N.
‡Kv‡bvwUB bq 

16| †cuqv‡Ri g~‡j KZwU †µv‡gv‡mvg Av‡Q? 


K.
15
L.
16

M.
22
N.
46

17|
gvB‡Uvwmm †Kv‡li wfZ‡i wbDwK¬qv‡mi wefvRb‡K ejv nq- 


K.
A¨vgvB‡Uvwmm 
L.
K¨vwiIKvB‡bwmm 

M.
WvqvKvB‡bwmm 
N.
mvB‡UvKvB‡bwmm 

18|
wg‡qvwmm †Kvl wefvR‡bi †Kvb ch©v‡q µwms Ifvi m¤úbœ nq? 


K.
‡j‡ÞvwUb 
L.
RvB‡MvwUb 


M.
c¨vKvBwUb 
N.
wW‡cøvwUb 

19|
gvB‡Uvwmm wefvR‡bi †Kvb `kvq wbDwK¬qvi †gg‡eªb I wbDwK¬qv‡mi wejywß N‡U? 


K.
‡U‡jv‡dR 
L. 
†cÖv‡dR 

M. 
†cÖv-‡gUv‡dR 
N.
‡gUv‡dR 

20|
wg‡qvwmm †Kvl wefvRb msNwUZ n‡q _v‡K- 


K.
‡`n †Kv‡l 
L.
MÖwš’ †Kv‡l 


M.
Rbb †Kv‡l 
N.
¯œvqy †Kv‡l 

21|
Ôgv‡qvwmmÕ Gi d‡j m„wó nq- 


K.
Gamete 
L.
Meiocyte 


M.
Mesophyl
N.
Zygote 

22|
‡Kvb †Kvl KL‡bv wef³ nq bv? 


K.
¯œvqy‡Kvl 
L. 
†cwk‡Kvl 


M.
c~Y©v½ jvj i³‡Kvl 
N.
me¸‡jv 
23|
msNe× †µv‡gv‡Rv‡gi †Rvo evav‡K e‡j- 


K.
wmbM¨vgx 
L.
mvBb¨¯új 


M.
mvBb¨vcwmm 
N.
wg‡qvwmm 

24|
gvB‡Uvwmm †Kvl wefvRb cÖwµqvi †Kvb av‡c wbDwK¬qv‡mi cybtAvwef©ve N‡U? 


K. 
†cÖv‡dR 
L. 
†gUv‡dR 


M.
A¨vbv‡dR 
N. 
†U‡jv‡dR [image: image1.png]
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‡Kvl I Gi MVb


Cell & Cells Structure





mwÂZ c`v_©:


1. Kv‡e©vnvB‡WªU


2. †cÖvwUb


3. wjwcW





wbtm„Z c`v_©:


1. wcM‡g›U


2. GbRvBg


3. †bKUvi BZ¨vw`





eR©¨ c`v_©:


1. †iwRb


2. U¨vwbb


3. Mvg


4. j¨v‡U·


5. A¨vjKvj‡qW


6. ˆRe A¨vwmW


7. DØvqx †Zj


8. LwbR K…óvj 
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