
w'fmd'i' ^Wiia fm<&
Ôj úoHdj

inr.uqj m<d;a wOHdmk fomd¾;fïka;=j

ieliqu :  úoHd wxYh - udjke,a, wOHdmk l,dmh

wKql Ôj úoHdj yd m%;sixfhdað; DNA ;dlaIKh



WmfoaYkh yd ud¾f.damfoaYkh

?mS'Ô'wd¾'tia'tï fj,f.or ñh'

l,dm wOHdmk wOHlaI ^l,dm wOHdmk ld¾hd,h" udjke,a,&

iïnkaëlrKh yd u. fmkaùu

?tÉ'à'tka' fyÜáwdrÉÑ fuh'

iyldr wOHdmk wOHlaI ^úoHdj - l,dm wOHdmk ld¾hd,h" udjke,a,&

ld¾h m;%sld ieliSu

?ví'wd¾'tia't,a' r;akdhl - mskakj, u'u'ú'

?tka'tï'Ô'fla' kjr;ak - k.r.sß u'ú'

?wd¾'wd¾'tia' rdcmlaI - mskakj, u'u'ú'

?tï'ã'iS'hQ'tia' ch;s,l - wfYdal u'ú'

?fla'tA' m%shxld bkaÿu;S - .fka;ekak u'ú'

?tia'tia'tia' nKavdr - fud,f.dv chmd, u'ú'

?mS'Ô'ã'ã' lreKdr;ak - .,aw;r u'ú'

?ví'fla'tA'Ô'tA' úfÊisxy - mskakj, u'u'ú'
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(1) Ôùka ;=< w;HdjYH m%fõKsl øjHh f,i l%shd lsÍug iqÿiq jk DNA i;= .=Kdx. fudkjdo@

(2) DNA oaú;aj fya,slaiSh wdlD;sh bÈßm;a lrk ,oafoa ljqreka úiskao@

(3) by; jHqyh bÈßm;a lsÍfï § mdol lr .kakd ,oafoa l=uk o;a;o@

(4) by; wdlD;sh wkqj" DNA wKqj ieliSug odhl ù we;s wKq j¾. 6 fudkjdo@

(5) (a) i¾ms,dldr mäfm<la wdldrhg ieliS we;s DNA wKqfõ w;aje, ^fld`ÿ kdráh& idokafka ljr wKq 

u.skao@

(b) tu jHqyfha msh.eg f,i mj;skafka l=uk wKqo@

(c) by; jHqyh iys; DNA wKqfõ khsg%ckSh NIau hq.,a ùfï kS;sh i`oyka lrkak' 

(6) à'tÉ' fuda.ka yd Tyqf.a lKavdhu úiska isÿ lrk ,o mÍlaIK j,ska j¾Kfoay yd cdk ms<sn`oj ,nd .;a 

ks.uk fudkjdo@

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

m%fõKsl øjHfha jHqqyh yd lD;H 
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(7) j¾Kfoayhl jHqysl ks¾udKh hkq fudkjdo@

(8) m%d.a kHIaál yd iqkHIaál ffi,j, j¾Kfoayj, my; § we;s ,laIK wkqj j.=j iïmQ¾K lrkak'

(9) DNA weisÍu hkq l=ulao@

(10) m%d.a kHIaál ffi,j, DNA wdY%s;j mj;sk fm%daàk wKqj, ld¾hh i`oyka lrkak'

(11) m%d.a kHIaál DNA , kshqla,sfhdvh ;=< iqixys; jk wdldrh fláfhka ,shkak'

(12) fvdfïk / DNA mqvqj, iajdëk;ajh ke;s ùug fya;= jk isoaêh i`oyka lrkak'

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

DNA wdY%s;j fm%daàk msysgk 
wdldrh

tla j¾Kfoayhl wvx.= jk    
DNA wKqjl iajNdjh          

       ,laIKh                    m%d.akHIaál j¾Kfoay               iqkHIaál j¾Kfoay

(a) 

(b) 

j¾Kfoay .Kk .................................................... ....................................................

.................................................... ....................................................

.................................................... ....................................................

.................................................... ....................................................

.................................................... ....................................................

.................................................... ....................................................

(c) 

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................
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(13) w;sj,s; o`.r DNA, kej; ,sys,a l< yelafla flfiao@

(14) j¾Kfoay N%uKh ùu j<lajk ndOlhla f,i l%shd lsÍug ilia ù we;s wdldrh ,shd olajkak' 

(15) we;eï m%d.a kHIaál ffi, ;=< nysIaj¾Kfoay m%fõKsl øjH f,i mj;sk jHqy fudkjdo@

(16) iqkHIaál ffi,hl kHIaáh ;=< DNA ixúOdkh ùug WmldÍ jk iqkHIaál j¾Kfoay i;= jHqyuh ,laIKh 

l=ulao@

(17) iqkHIaál j¾Kfoay j,g wod<j my; mo y`ÿkajkak' 

(a) fl%dueáka - ...............................................................................................................................

(b) bhqfl%dueáka - ...............................................................................................................................

(c) fygfrdfl%dueáka - ...............................................................................................................................

(18) bhqfl%dueáka yd fygfrdfl%dueákaj, ld¾hhka fjk fjku i`oyka lrkak'

 

(19) iqkHIaál j¾Kfoayh iE§fï § DNA  weisfrk wdldrh mshjr 4 lska ,shd olajkak'

(20) DNA  m%;sj,s; ùu hkafkka l=ula woyia fõo@

(21) m%d.a kHIaálhkaf.a yd iqkHIaálhkaf.a DNA  m%;sj,s; ùug odhl jk tkaihsu fjkia ùug fya;= ljf¾o@ 

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................
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(22) DNA  m%;sj,s;h Ôùkag jeo.;a jk wdldrh i`oyka lrkak'

(23) (a) DNA  m%;sj,s;h wdrïN ùfï m<uq mshjr i`oyka lrkak'

(b) tys wjYH;dj l=ulao@

(c) by; (a) ys i`oyka l< isÿùu isÿjk ia:dkh kï lrkak'

(24) DNA  m%;sj,s;hg wod<m my; mo y`ÿkajkak'

(a) Ori fyj;a m%;sj,s; wdrïNh

(b) fmrgq oduh

(c) m%ud§ oduh

(d) Tlidls LKAv

(25) DNA  m%;sj,s;fha § fmrgq oduh yd m%ud§ oduh f,i odu wdldr 2 la ixiaf,aIKh ùug fya;=j l=ulao@

(26) DNA  m%;sj,s; l%shdj,sfha fõ.h jeä l< yelafla flfiao@

(27) (a)  DNA  m%;sj,s; hdka;%Khg wjYH jk m%Odk tkaihsu i`oyka lrkak'

(b) m%;sj,s; hdka;%Khg odhl jk m%Odk fm%daàkhlg WodyrKhla i`oyka lrkak'

(28) DNA  m%;sj,s;fha § my; ld¾hhka bgq lsÍug odhl jk tkaihsuh $ fm%daàkh ,shd olajkak'

(a) DNA oaú;aj odufha o`.r ,syñka" wkqmQrl NIau w;r H nkaOk ì`o fy<d DNA  wKqfõ odu fol 

tlsfklska fjka lsÍu'

(b) tla DNA oduhl fyda odu foflysu fyda leãï isÿ lr wfkla ia:dkj, we;sjk wd;;sh iukh lsÍu 

i`oyd weUÍug i,iajd" bka miq lemQ fl<jr kej; uqød ;eîu'

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................
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......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

...............................................................................................................................................................................

(c) ksrdjrKh jQ ;ks odu DNA  j,g ne`§ fjka jQ DNA odu h<s hq.,kh ùu je<elaùu yd ia:djr lsÍu'

(d) DNA wÉpqj u;g rhsfndkshqla,sfhdaghsv tla lrñka RNA ixiaf,aIKh wdrïN lsÍu yd flá RNA  

uQ,slhla DNA  wÉpqj u;g tla lrñka DNA - RNA  fouqyqula idod DNA fmd,suf¾iaj, l%shdj myiq 

lsÍu'

(e) uQ,slfha 3' wka;hg äTlaisrhsfndkshqla,sfhdaghsv tla lrñka DNA  nyqwjhùlrKh wdrïN lsÍu yd 

DNA wÉpqjg wkqmQrl NIau iys; äTlaisrhsfndkshqla,sfhdaghsv tla lrñka nyq wjhùlrKh 

mj;ajdf.k hdu'

(f) w¨;ska ixiaf,aIKh jQ hdno DNA  LKav hd lrñka fmdiafmdvhstiafgr nkaOk iE§u u`.ska iïmQ¾K 

oduhla  iE§u'

(29) ;ksodu nkaOk fm%daàkj, l%shdj isÿ fkdjqjfyd;a DNA  m%;sp,;fha § l=ula isÿfõo@

(30) m%;sj,s;h wdrïN lsÍu i`oyd RNA  uQ,slhla wjYH jkafka wehs@

(31) DNA  fmd,suf¾ia tkaihsufha fidaÿm;a lshùfï l%shdldß;ajh f,i y`ÿkajkafka l=ulao@

(32) (a) RNA  uQ,slh" miqj DNA  u.ska wdfoaY lrjkafka flfiao@

(b) th isÿ lrkafka l=uk tkaihsuh u.skao@

(33) m%d.akHIaál ffi,j, yd iqkHIaál ffi,j, DNA  m%;sj,s;fha § ±lsh yels wiudk;d 3 la ,shkak'

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

......................................................................................................................................................................

  m%d.a kHIaál DNA m%;sj,s;h                               iqkHIaál DNA m%;sj,s;h

.................................................................................. ..................................................................................

.................................................................................. ..................................................................................

.................................................................................. ..................................................................................

.................................................................................. ..................................................................................

.................................................................................. ..................................................................................
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(34) DNA  ms<silr lsÍfï hdka;%Kfha § isÿlrkafka l=ulao@

(35) DNA  j, isÿúh yels fjkialï $ úlD;s ksid we;s úh yels m,mEï 3 la i`oyka lrkak'

(36) kshqla,sfhdaghsv nysIaldr ms<silr lsÍu f,i y`ÿjkafka l=ula±hs fláfhka ,shd olajkak'

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................
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m%fõKsl øjHfha jHqqyh yd lD;H - ms<s;=re

(1) 1. ksjerÈj m%;sj,s; ùfï yelshdj'

2. tla mrïmrdjl isg ;fjllg iïfm%aIKh ùug yelsùu'

3. m%fõKsl f;dr;=re .nvd lsÍfï yelshdj

4. m%fõKsl f;dr;=re m%ldY lsÍug we;s yelshdj'

(2) fÊïia fjdÜika iy *a/kaisia l%sla úisks'

(3) frdi,skaâ *a/kala,ska X - ray iaMál úoHdj u.ska ,nd .kakd ,o DNA  wKqjl jHqyh ms<sn`o o;a;hs'

(4) 1. äTlaisrhsfndaia iSks

2. fmdiaf*aÜ ldKavh

3. khsg%cksh NIau j¾. y;r ̂  weäkska" .=jekska" ihsfgdiska" ;hsñka&

(5) (a) udrefjka udrejg ieliqkq iSks yd fmdiafmaÜ wKq u.sks'

(b) khsg%ckSh NIau hq.,

(c) 1. iEu úgu mshqßkhla iu. msßñäk NIauhla hq.,a fõ'

2. weäkska iu. ;hsñka yhsv%cka nkaOk follska o (A = T)

3. .=jekska iu. ihsfgdiska yhsv%cka nkaOk ;=klskao  (G = C) nef`oa' 

(6) 1. j¾Kfoay iE§ we;af;a DNA yd fm%daàk j,sks'

2. cdk hkq tu j¾Kfoay j, we;s hï ksYaÑ; m%foaY fõ'

(7) iqkHIaál ffi,hl kHIaáfha fyda m%d.a kHIaál ffi,hl ffi, ma,diaufha kHIaál m%foaYfha 

^kshqla,sfhdavfha& DNA wKq ilia ù we;s wdldrhhs'

(8)

(9) m%d.a kHIaál ffi,hl kshqla,sfhdavfha fyda iqkHIaál ffi,hl kHIaáh ;=, DNA wka;¾.; lr .ekSu'

(10) DNA weisÍu i`oyd myiqlï i,ihs' ^ DNA wKq j,g o`.r .efiñka yd w;sj,s; o`.r njg m;a fjñka 

kshqla,sfhdavh ;=, ;Èka weisÍug yelshdj i,id fohs'&

       ,laIKh                    m%d.akHIaál j¾Kfoay               iqkHIaál j¾Kfoay

(a) 

tla j¾Kfoayhl wvx.= jk    
DNA wKqjl iajNdjh          

(b) 

j¾Kfoay .Kk                  ;ks j¾K foayhla we;             lsysmhla we;''....................................................

.................................................... ....................................................

....................................................

oaú;aj odu jD;a;dldr oaú;aj odu f¾Çh

.................................................... ....................................................

.................................................... ....................................................
fm%daàk wKq lsysmhla DNA 
wdYs%;j ieliS we;'

ysiafgdak fm%daàk yd wfkl=;a
fm%daàk DNA iu. iïnkaO 
ù we;'

DNA wdY%s;j fm%daàk msysgk 
wdldrh

(c) 

....................................................



8

(11) 1. pl%sh fkdkeuqKq j¾K foayh uq,skau mqvq wdldrhg o`.r njg m;aùu'

2. fuu mqvq wdldr jHqyh RNA yd fm%daàk j,ska iukaú; yrhlg nef`oa'

3. bkamiq tu mqvq tl tlla iajdëkj ;j ÿrg;a w;sj,s; o`.r njg ielfia'

(12) fm%daàk yd RNA  yrh bj;a ùu'

(13) ;ksodu fþokh y`ÿkajd §u'

(14) RNA  fm%daàk yrhg;a" ma,diau mg,hg;a iïnkaO ù ;sîu'

(15) ma,diañv

(16) ysiafgdak fm%daàk wKq úYd, .Kkla iu. iïnkaO ù ;sîu'

(17) (a) fl%dueáka - DNA fm%daàk ixlS¾Kh

(b) bhqfl%dueáka - ,sys,aj weisreKq DNA fm%daàk ixlS¾Kh

(c) fygfrdfl%dueáka - ;Èka weisreKq DNA fm%daàk ixlS¾Kh

(18) bhqfl%dueákaj, ld¾hhka

1. cdk il%sh f,i m%;sf,aLKh lsÍu'

fyufrdfl%dueákaj, ld¾hhka

1. cdk hdukh

2. j¾Kfoay j, ia:djr;ajh wdrlaId lsÍu'

3. wmScdk wdfõKsh

(19) oaú;aj fya,slaih ysiafgdak wKq wglska hqla; ixlS¾Khla jgd tf;hs' túg kshqla,sfhdafidau we;sfõ' (10nm)

kshqla,sfhdfidau weUÍ" i¾ms,dldrj weisÍ fl%dueáka ;ka;=jla idohs' (30nm)

fl%dueáka ;ka;=j mqvq LKav idod fm%daàk wdOdrlhlg iúfõ' (300nm)

mqvq LKav o`.r .eiS keó ;jÿrg;a iqixys; ù wkQkk j¾Kfoayh idohs' (700nm)

(20) oaú;aj odu DNA wKqj msgm;a lr i¾j iu msgm;a folla iE§fï l%shdj,sh' 

(21) 1. iqkHIaála DNA  j¾Kfoay f,i ixúOdkh ù ;sîu iy tys ysiafgdak fm%daàk wka;¾.; ùu'

2. m%d.a kHIaála DNA pl%Sh f,i mej;Su yd weisÍu i`oyd w;sj,s;j o`.r .eiSu'

(22) 1.ffi, úNdckfha § ksmofjk kj ffi, i`oyd DNA ,nd §ug'

2.w,sx.sl m%ckkfha § ksmojk ÿys;D Ôùkag i¾j iu DNA lÜg, ,nd§u'

3.,sx.sl m%ckkh isÿ lrk Ôùkaf.a W!k;d úNdckh u.ska j¾Kfoay ixLHdj ksh;j ;nd .ekSu'

4. DNA m%;sj,s;fha § isÿjk fodaI u.ska úlD;s welsùu" m%fNaok we;sùu" th mßKduhg bjy,a ùu'

5. ;ks Ôúfhl=g ;u Ôjh mj;ajd .ekSug;a Ôù úfYaIhl wLKav meje;aug;a m%p,s;h jeo.;a fõ'

(23) (a) ;Èka weisreKq DNA  bys,aùu'
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(b) m%;sj,s;h wdrïN lrk ia:dkhg m%j,s;fha hka;%hg m%fõY úh yels ùu'

(c) Ori -  m%;sj,s; wdrïNh (origin of replication)

(24) (a) Ori  - DNA m%;sj,s;h wdrïN lrk fm%daàk nef`ok úYsIag DNA wkql%uhhs'

(b) fmrgq oduh - Ori  ia:dkfhka wdrïN ù wLKavj ixiaf,aIKh jk oduh'

(c) m%ud§ oduh - Ori  ia:dkfhka wdrïN ù LKav f,i ixiaf,aIKh jk oduh'

(d) Tlidls LKAv - m%udÈ odufha l=vd LKav Tlidls LKav fõ'

(25) kj DNA oduh ixiaf,aIKh lrk tkaihsu j,g p,kh úh yelafla tla ÈYdjlg muKs'

(26) Ori  .Kkdjlska wdrïN lr m%;sj,s;h isÿ lsÍu'

(27) (a) 1. fy,sflaia

2. fgdfmdwhsfiduf¾ia

3. m%hsfïia

4. DNA  fmd,suf¾ia

5. DNA  ,hsf.aia

(b) ;ks odu nkaOl fm%daàk

(28) (a) fy,sflaia

(b) fgdfmdwhsfiduf¾ia

(c) ;ks odu nkaOk fm%daàk

(d) m%hssfïia

(e) DNA  fmd,suf¾ia

(f) DNA  ,hsf.aia

(29) kj DNA  ixiaf,aIKhg wÉpqjla f,i l%shd l, fkdyels fõ'

(30) RNA  fmd,suf¾ia j,g kshqla,sfhdauhsv iïnkaO l, yelafla ±kgu;a mj;sk kHIaál wï, odu fldgilg 

muks' tu ksid m%;j,s;h weröug kHIaál wï, oduhl l=vd fldgila wjYH fõ' th RNA  uQ,slhhs'

(31) DNA  m%;sj,s;fha §" j¾Okh jk DNA  oduhg jerÈ kshqla,sfhdaghsv tl;= jqjfyd;a th DNA  fmd,sgf¾ia 

u.ska y`ÿkd f.k" B,`. kshqla,sfhdaghsvh tla lsÍu kj;d" jerÈ kshqla,sfhdaghsvh bj;a lr kej; 

kshqla,sfhdaghsv tl;= lsÍu wdrïN lrhs' fuh DNA  fmd,suf¾ia j, fidaÿm;a lshùfï l%shdldß;ajhhs' 

(32) (a) DNA  - RNA  fouqyqï y`ÿkdf.k rhsfnd kshqla,sfhdaghsv bj;a lrñka m%;sia:dmkh lrhs'

(b) DNA  fmd,suf¾ia j¾.hla u.sks'
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(33)

(34)  fidaÿm;a lshùfï § y`ÿkd fkd.;a DNA m%;sp,s;fha § isÿ jQ fodaI y`ÿkd f.k tAjd ksjerÈ lsÍu'

(35) 1. ms<sld yg .ekSu'

2. udrl rEmdkq o¾Y we;sùu'

3. m%cks;h ;=, m%fNaok yg .ekSu'

(36) jerÈ we;s jQ ̂ úlD;s jQ& DNA oduhl fkd.e,fmk kshqla,sfhdaghsv wkql%u lemSu" tajd ksjerÈ kshqla,sfhdaghsv 

u.ska m%;sia:dmkh lsÍu" kshqla,sfhdaghsv nysIaldr ms,silr lsÍu f,i y`ÿkajhs'

  m%d.a kHIaál DNA m%;sj,s;h                               iqkHIaál DNA m%;sj,s;h

.................................................................................. ..................................................................................

.................................................................................. ..................................................................................

Ori tlla we;' Ori .Kkdjla we;'

wLKavj isÿfõ' ffi, pl%fha S l,dfõ § muKla isÿfõ'



(01) (a) wdfõKsfha uQ,sl fN!;sl yd lD;Huh tAllh kï lrkak'

(b) by; i`oyka l< uQ,sl tAllh f.%.¾ fukaäia úiska y`ÿkajkq ,enqfõ flfiao@

(c) tAjd j¾Kfoay u; msysgkafka l=uk wdldrhgo@

(02) cdkhla j¾Kfoayh u; msysgd we;s ia:dkh kï lrkak'

(03) iqkHIaálhkaf.a yd m%d.akHIaálhkaf.a cdk iliaù we;s wdldrh ikaikaokh lrñka ,shkak'

(04) m%d.a kHIaálhkaf.a Tfmfrdak hkak meyeÈ,s lrkak'

(05) iqkHIaál j¾Kfoayj,

(a) wka;¾cdk

(b) bkafg%dak

(c) tlafidak     

y`ÿkajkak'

(06) cdk m%ldYkh hkak w¾: olajkak'

(07) cdkhl wjika M,h f,i l%shd lrkafka fudkjdo@

(08) (a) fmd,sfmiaghsvhla ixiaf,aIKh lsÍfï hdka;%Kfha m%Odk mshjr fol ,shkak'

(b) by; mshjr fol fláfhka y`ÿkajkak'

cdk yd tAjd l%shd lrk wdldrh
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(09) m%;sf,aLkh yd m%;sj,s;h iudk jkafka flfiao@

(10) m%;sf,aLkh" m%;sj,s;fhka fjkia jkafka flfiao@

(11) by; (8) ys i`oyka l< mshjrhka isÿjk ia:dk ,shd olajkak'

(12) cdk fla;h $ m%fõK fla;fhys ,laIK 5 la i`oyka lrkak'

(13) (a) fldafvdakhla hkq l=ulao@

(b) m%fõKs fla;fha wvx.=jk fldafvdak .Kk lSho@

(c) weuhsfkda wï, i`oyd fla; imhk fldafvdak .Kk lsSho@

(14) fuu fldafvdak w;ßka wdrïNl fldafvdakh yd kej;=ï fldafvdak i`oyka lrkak'

(15) (a) lshùï rduqj hkq l=ulao@

(b) iïuq;shla f,o mKsúvh lshjkafka l=uk ÈYdjgo@

(16) jerÈ fmd,sfmIaghsvhla ixiaf,aIKh ùug fya;=jk lshùï rduqj fjkia úh yels wdldr ,shd olajkak'

(17) m%fõKsl fla;fha id¾j;%Ndjh i`oyd WodyrK 2 la ,shkak'

(18) m%;sf,aLk l%shdj,sfha mshjr 3 i`oyka lrkak'

(19) m%;sf,aLk l%shdj,sh wdrïN jk ia:dkh $ m%drïNlfhys wvx.= jk fldgia fudkjdo@

(20) DNA  j, tla oduhla muKla m%;sf,aLkh i`oyd wÉpqjla f,i l%shd lsÍug fya;=j l=ulao@
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(21) (a) mRNA  oduh iE§fï §" RNA  nyqwjhùlrKh W;afm%arKh lrkq ,nk tkaihsuh kï lrkak'

(b) tu tkaihsuh iïnkaO jk ia:dkh i`oyka lrkak'

(c) by; i`oyka l< tkaihsufha ld¾hh ksYaÑ;j ,shd olajkak'

(22) m%;sf,aLkh i`oyd DNA  fy,sflaia iyNd.S fkdjkafka wehs@

(23) iqkHIaálhkaf.a w¨;ska ixiaf,aIKh jQ pre mRNA  u.ska mßK; RNA  iEfokafka flfiao@ 

(24) mßj¾;kh m%Odk jYfhka isÿ lrkafka l=uk wKqjla u.skao@

(25) tRNA  wKqfõ m%;sfldafvdakh hkq l=ulao@

(26) mßj¾;kh wdrïN lsÍfï ixlS¾Khg wh;a fldgia fudkjdo@

(27) mßj¾;kh wdrïN lsÍfï m<uq mshjr l=ulao@

(28) mßj¾;kh wdrïN lsÍfï ixlS¾Kh iE¥ miq mßj¾;kh wdrïN lsÍug ix{d imhk wdldrh fláfhka olajkak'

(29) mßj¾;kh l%shdj,sfha fojk mshjr jk "È.= ùu" hk jl%Sh l%shdj,sfha mshjrhka i`oyka lrkak'

(30) È.=ùu i`oyd wjYH Yla;sh imhkafka l=ula u.skao@

(31) mßj¾;kfha iudma;sh isÿjk wdldrh fláfhka ,shd olajkak'

(32) (a) fmd,srhsfndfidau $ fmd,sfidau iEfokafka flfiao@

(b) fmd,sfidau iE§u u.ska bgqjk ld¾hh i`oyka lrkak'

(33) fmd,sfmmaghsvhl lD;Huh wdldrh wdfrdamKh lr .; yels wdldr 2 la ,shkak'
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(34) we;eï fmd,sfmmaghsvj, wvx.= jk w;sf¾l LKavj, ld¾hhka i`oyd WodyrKhls i`oyka lrkak'

(35) mYapd;a mßj¾;k úlrK wdldr 3 la ,shd olajkak'

(36) weuhsfkda wï,j, ridhksl úlsrKh isÿ l< yels wdldr i`oyka lrkak'

(37) ffi,hla ;=< wvx.= jk fm%daàk m%udKh ;SrKh jk lreKq fudkjdo@

(38) fm%daàkhla ydhkh ùfï wjYH;djhla i`oyka lrkak'

(39) we;eï fm%daàkj, lD;Hh isÿ lsÍfuka iS>%fhka ydhkh lsÍu wjYH jkafka l=uk fm%daàko@
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  úlD;sj, wKql moku 

(1)  Ôùka w;r rEmdKqo¾YSh m%fNaok we;s ùug fya;=jkafka l=ulao@

(2)  úlD;shla hkq l=ulao@

(3)  úfYaIhl Ôùka w;r ±lsh yels m%fNaokj, m%Njh kï lrkak'

(4) úlD;shl n,mEu we;súh yels wdldr fudkjdo@

(5) úlD;shla fya;=fjka fmd,sfmmaghsvhl lD;Hh fjkia úh yels wdldr fudkjdo@

(6) úlD;sj,ska iïmQ¾Kfhka kj lD;Hhla we;s úh yels wjia:djlg WodyrKhla ,shkak'

(7) (a)  úlD;s m%Odk j¾. fol i|yka lrkak'

(b) by; úlD;s j¾. lsÍug mokï jkafka l=uk ,laIKhlao@

(c) tA wkqj tu ,laIKh u; mokïj (a)  ys i|yka l< úlD;s j¾. y÷kajkak'

(8) cdk úlD;shla hkak y÷kajkak'

(9)  iajhxisoaOj úlD;s we;s úh yels wdldrh ,shd olajkak'

(10) (a)  úlD;s yg .ekaùug yelshdj we;s ndysr idOl l=uk kulska ye¢kafõo@

(b) tAjd j¾. lr tu j¾.j,g WodyrK o i|yka lrkak'

(11) (a)  cdk úlD;s isÿùfï§ kshqla,sfhdaghsvj, iyNd.S;ajh flfia isÿfõo@

(b) ,laIH úlD;s hkq fudkjdo@
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(12) cdk úlD;s j¾. kï lr tajd fláfhka y÷kajkak'

(13) (a) ksyv úlD;s hkq fudkjdo@

(b)  ksyv úlD;shlska ,efnk m%;sM,h we;sùug fya;=j i|yka lrkak'

(14) ;%sl fldafvdakhl ;=kajk wlaIrh" fjdí,a wlaIrhla hkafkka l=ula woyia fõo@

(

(15) wm.;d¾:l úlD;s j, n,mEu l=ulao@

(16) tla weuhsfkda wï,hla fjk;a weuhsfkda wï,hla u.ska wdfoaY ùu ksid" fm%daàkhl lD;Hh flfrys fln÷ 
n,mEula we;súh yelso@

(17) (a)  fm%daàk ixiaf,aIKh m%d.a m¾K;j iudma; ùug fya;= jk úlD;s lskï kulska ye¢kafõo@

(b) fuu úlD;s we;sùug fya;=j l=ulao@

(c) fuu úlD;sj, m%;sM,h i|yka lrkak'

(18) (a) rduq úia:dms; úlD;shla we;s úh yels wdldrh meyeÈ,s lrkak'

(b) rduq úia:dms; úlD;shla ksr¾:l úlD;shla njg m;a  jkafka flfia ±hs ,shd olajkak'

(19) (a) ksfõIKh fyda f,damh u.ska lshùï rduqj úia:dmkh ù th uq,a lshùï rduqj njg m;a úh yelafla flfiao@

(b) tys m%;sM,h i|yka lrkak'

(20) j¾Kfoay úlD;s$j¾Kfoay wfmarKh hkak y÷kajkak'

(21) (a) fndfyduhla j¾Kfoay úlD;s udrl ùug fya;=j l=ulao@
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(b) b;d ÿ¾,Nj yg.kakd jdisodhl j¾Kfoay úlD;s ±lsh yelafla l=uk Ôùkaf.ao@

(22) j¾Kfoayj, jHqyh fjkia ùu ksid yg.kakd úlD;s wdldr 4 ,shd olajkak'

(23) (a)  úIu.=Kl;dj yd nyq.=Kl;dj hkak y÷kajkak'

(b) by; wdldr foflys .=Kl uÜgu iïnkaOfhka we;s fjki i|yka lrkak'

(24) (a) múIu.=Kl;dj we;sùug W!kk úNdckfha § isÿúh yels ixisoaêh  kï lrkak' th meyeÈ,s lrkak'

(b) W!kkh m<uq yd fojk úNdckj, § by; ixisoaêh isÿúh yels wdldrh fláfhka i|yka lrkak'

(c) by; ixisoaêh fya;=fjka W!kkfha m%;sM, f,i ,efnk ffi,j, wvx.= jk j¾Kfoay ixLHdfõ fjki 
i|yka lrkak' 

(25) (a) 2n - 1 yd 2n + 1 hk úIu.=Kl ;;a;ajhka flfia ye¢kafõo@

(b) fuu úIu.=Kl ;;a;ajhka we;súh yels wdldrh fláfhka meyeÈ,s lrkak'

(26) nyq.=Kl;dj we;súh yels wdldr 2 la i|yka lrkak'

(27) nyq.=Kl Ydl i|yd WodyrK ,shdolajkak'

(28) (a) i;=ka w;r nyq.=Kl Ôùka iq,Nj ±lsh yelafla l=uk i;a;aj ldKavj,o@

(b) mDIaGjxYSkaf.ka nyq.=Kl;dj ksÍlaIKh l< yelafla l=uk i;a;aj ldKavj,o@

(29) (a)  úIu.=Kl yd nyq.=Kl Ôùka w;ßka idudkH ;a;ajfhka ±lsh yelafla l=uk wdldrho@

(b) fuu wdldr foflys m%fõKsl iu;=,s;;djh iïnkaOfhka ±lsh yels fjki l=ulao@
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(30) my; § we;s udkj m%fõKsl wdndO cdk úlD;s yd j¾Kfoay úlD;s hk ldKav folg fnod olajkak'

(a)  j¾KdkaO;dj

(b) oEle;s ffi,rla;ySk;dj

(c) vjqka iy,laIKh

(d) g¾k¾ iy,laIKh

(e) la,hskaf*,ag¾ iy,laIKh

(31) (a) j¾KdkaO;dj jvd iq,nj ±lsh yelafla ia;%Ska w;r o mqreIhska w;ro@

(b)  by; (a)  ys ms<s;=rg fya;=h i|yka lrkak'

(32)  ñksidf.a r;=" fld< yd ks,a hk f*fgdmaiska j¾Klj,g fla; imhk cdk msysgkafka l=uk j¾Kfoayj,o@

(33) oEle;s ffi, rla;ySk;dj kï m%fõKsl wdndOh we;sùug fya;=jk 

(a) úlD;sh isÿjk wdldrh

(b) tys m%;sM,h yd

(c) mqoa.,fhl=g thska isÿjk n,mEu fláfhka úia;r lrkak'

(34) oEle;s ffi, rla;ySk;djh i|yd fya;=jk úlD;s we,S,h i|yd úIuhq.aul mqoa.,hska" idudkHfhka ksfrda.S fõ' 
fuh myokak'

(35) wm%sldj jeks rgj, fuu úlD;sh i|yd úIuhq.aul mqoa.,hska iuhq.aul j,ao¾Y we,S, iys; mqoa.,hskag jvd 
uef,aßhdfjka wdrlaId ùug fya;=j meyeÈ,s lrkak'

(36) (a)  ñksidf.a iy,laIK we;sjkafka j¾Kfoay úlD;sj,§ we;sjk l=uk ;;a;ajhla u.skao@
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(b) iy,laIK we;sjkafka W!kkfha § isÿjk ljr ixisoaêhla fya;=fjkao@

(c)  ñksidf.a iy,laIK iïnkaOfhka my; j.=j iïmQ¾K lrkak'

(37) vjqka iy,laIKh we;sùug fya;=jk úIu.=Ksl ;;a;ajh fláfhka meyeÈ,s lrkak'

(38) (a) fuu iy,laIKh iys; mqoa.,hskaf.a ±lsh yels ,laIK fudkjdo@

(b) tu mqoa.,hskag je<£ug jeä wjodkula yd wvq wjodkula iys; frda.dndO fudkjdo@

(39) (a) g¾k¾ iy,laIKh iys; mqoa.,hskaf.a m%fõKs o¾Yh yd rEmdKqo¾Yh i|yka lrkak'

(b) tu mqoa.,hskaf.a ,laIK ,shd olajkak'

(40) (a)  la,hskaf*,ag¾ iy ,laIKh iys; mqoa.,hskaf.a m%fõKso¾Yh yd rEmdKqo¾Yh i|yka lrkak'

(b) tu mqoa.,hskaf.a ±lsh yels ,laIK fudkjdo@

(41) (a) lsisÿ iy,laIKhla fkdfmkajk idudkH ia;%S yd mqreI ,laIK ork ,sx. j¾Kfoayj, ) we;sjh yels 
wjia:d 2 la ,shkak'

(b) iy,laIK fmkajk mqoa.,hska yd ii|k úg tu mqoa.,hskaf.a ±lsh yels úfYaI ,laIK 2 la ,shd olajkak'v

(42) m%fõKs WmfoaYkh hk fiajdj jeo.;a jkafka l=uk mjq,a i|ydo@

(43) m%fõKs WmfoaYkh hk jD;a;sh i|yd WmfoaYljrfhl=g ;sìh hq;= iqÿiqlï fudkjdo@
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(44) m%fõKs wdndOhla iys; orefjl= ±kgu;a mjq,l isà kï m%fõKs WmfoaYl úiska Wmfoia iemhSu isÿ lrkafka 
l=uk lreKq iïnkaOjo@

(45) m%fõKs WmfoaYkfha úIh m:h jkafka l=ulao@

(46) fm<je< úYaf,aIKh u.ska frda.hg wod< mjq,a b;sydih wkdjrKh lsÍfuka ks¾Kh lr.; yels lreKq 
fudkjdo@

(47) ms<sis|f.k we;s N%EKh úlD;s we,S,h /f.k hkafka o hkak ;SrKh lsÍu i|yd wkq.ukh lrk l%shd ms<sfj, yd 
thska ,nd.; yels ks.uk fudkjdo@
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  cdk ;dlaIKsl l%ufõo yd Ys,am l%u

(1) DNA úix.ukh hkq l=ulao@

(2) úix.ukh l< DNA j, Ndú;hka fudkjdo@  

(3) ma,diañv DNA  fyda jhsria DNA  yer jvd flá DNA yer" iqkHIaál DNA  wKqjl iïmQ¾K È. úix.ukh 

l< fkdyels jkafka wehs@

(4) DNA úix.ukfha m%Odk mshjr i`oyka lrkak' 

(5) DNA úix.ukfha § nelaàßhd ffi, ì;a;s ì`o ±óu i`oyd fhdod .kakd l%u fudkdjdo@

(6) úix.ukh l< ̂ffi, ì`o ±uQ miq& DNA ydhkh l< yels tkaihsu wdldrh l=ulao@ 

(7) tu DNA ydhkh lrk tkaihsu ksfYaOkh i`oyd isÿ lrkafka l=ulao@

(8) by; m%Yak wxl 7 g wod, l%shdj,sfha § kLÍh ldrl u.ska isÿlrkafka l=ulao@

(9) (a) kshqla,sfhdafm%daàk ixlS¾Kh ì`o ±óu hkq l=ulao@

(b) tA i`oyd fhdod .kakd øjHh fudkjdo@

(10) DNA úix.ukfha § "wmú;%ldrl" f,i y`ÿkajkafka fudkjdo@

(11) DNA  wjlafIamkh i`oyd Ndú;d lrk ridhksl øjH fudkjdo@
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(12) DNA iu. l%shd lrk tkaihsu j¾. fudkjdo@ 

(13) iSud tkafvdkshqla,sfhav tkaihsu hkq fudkjdo@

(14) tkaihsu u.ska DNA wkql%uh lmk ia:dkh ljr kulska ye`Èkafõo@

(15) DNA ,hsf.aia u.ska fjkia m%Nj j,ska ,nd .;a lemQ DNA tlsfkl iïnkaO lrkafka flfiao@

(16) (a) cdk ;dlaIKfha § DNA iïnkaO lsÍu i`oyd jvd;a iq,Nj Ndú;d lrk tkaihsuh l=ulao@

(b) tu tkaihsuh ,nd .kakd m%Njh l=ulao@

(17) (a) DNA fmd,suf¾ia tkaihsufha m%Odk ld¾hh l=ulao@

(b) jvd;au mq¿,aj Ndú;d jk DNA fmd,suf¾i wdldrh l=ulao@

(c) th uq,skau úix.ukh lf<a ljr Ôúfhl=f.kao@

(d) ßj¾ia g%dkaial%smafÜia tkaihsu hkq fudkjdo@

(e) ßj¾ia g%dkaial%smafÜia j, Ndú;hla i`oyka lrkak'

(18) PCR Ndú;fhka ,nd .kakd úúO m%udK iys; DNA odu ñY%Kfhka DNA  wKq fjka lsÍu i`oyd fhdod .kakd 

jvd;a m%dfhda.sl l%uh l=ulao@

(19) (a) úoHq;d.ukh hkq l=uk ld¾hla i`oyd fhdod .kakd Ys,am l%uhlao@

(b) by; l%uhl§ úoHq;a fCI;%hla ;=, p,kh jk DNA  wkqjl fõ.h r`od mj;sk idOl fudkjdo@

(c) ffc, mQrlhl l=vd isÿre mej;Sfï jeo.;alu l=ulao@

(d) nyq,j Ndú;d jk úoHq;d.uk l%uh ljr kulska ye`Èkafõo@

(e) we.frdaia ,nd .kafka flfiao@

(f) we.frdaia fc, úoHq;d.uk WmlrKhlg" úÿ,s cklhla Ndú;fhka Odrdjla iemhQ úg tu fc,h u; 

isÿre ;=,g we;=,;a l, DNA  wKq j, ixl%uKh flfia isÿfõo@
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(g) fuys§ DNA  j¾K .ekaùug fhdod.kafka fudkjdo@

(h) j¾K .kajk ,o DNA  fmkSug i,iajkafka flfiao@

(20) DNA  tAIKhla hkq l=ulao@

(21) (a) DNA  LKavhla i,l=Kq lsÍu f,i ye`Èkafjkafka l=ulao@

(b) DNA  wKqjla i,l=Kq lsÍu isÿ l, yels wdldr fudkjdo@

(22) DNA  tAIKhla Ndú;fhka" DNA  idïm,hl mj;sk hï ksYaÑ; kshqla,sfhdaghsv wkql%uhla y`ÿkd .kakd 

wdldrh mshjr lsysmhlska olajkak' 

(23) m%;sixfhdað; DNA wKqjla hkq l=ulao@

(24) nelaàßhdjl" Ydlhl fyda i;a;ajfhl= hk ljfrl= ;=< jqj o" tlu cdkhla tlu fmd,sfmmaghsvhlg fla; 

imhkafka flfiao@

(25) m%;sixfhdað; DNA wKqjla iE§u i`oyd wjYH Ys,am l%u fudkjdo@

(26) Odrl ffi,hla ;=,g DNA  wKqjla ksfõYkh wiSre jkafka wehs@

(27) (a) DNA  laf,daklrKh hkq l=ulao@

(b) laf,daklrK ia:dkh hkq l=ulao@ 
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(28) (a) jdyl hkq ljf¾o@

(b) m%;sixfhdað; jdylh hkq l=ulao@

(c) Odrl ffi,hla ;=, mj;sk ljr tAll wdldrhla laf,dk jdyl f,i fhdod .; yelso@

(d) laf,dak jdyl i`oyd WodyrK olajkak'

(e) laf,daklrK jdylhl m%Odk wruqK jkafka l=ulao@

(f) ffi, j, mßKdukh b;d wld¾hlaIu l%shdj,shla jqj;a" nelaàßhd NlaIl jdyl f,i Ndú;d lsÍu 

u.ska tys .eg¿ u`.yrjd .; yelafla flfiao@

(g) mßKdukh hkq l=ulao@

(h) nelaàßhd Odrlh yd ma,diañv jdylh Ndú;d lrñka m%fhdackj;a cdkhla laf,dakSlrKfha mshjr 

olajkak'

(29) mßKdukh jQ ffi, mßKdukh fkdjQ ffi,j,ska fjka lr y`ÿkd .ekSu i`oyd" laf,dak jdylh i,l=Kq 

lsÍug fhdod .kakd iq,N i,l=Kq fudkjdo@

(30) DNA  mqia;ld,hla hkq l=ulao@

(31) CDNA  mqia;ld,hla hkq l=ulao@

(32) g%dkaial%smafgdauh hkq l=ulao@
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(33) CDNA  mqia;ld,hla  ilia lsÍfï mshjr olajkak'

(34) ffi,hla ;=,g wd.ka;=l DNA  ,nd .ekSu isÿ l, yels l%u fudkjdo@

(35) by; tla tla l%uh u.ska wd.ka;=l DNA  ffi,hla ;=,g we;=,a lr .kakd wdldrh ieflúka olajkak'

(36) T - DNA  j, ksrdhqO lsÍu f,i ye`Èkafjkafka l=ulao@
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  DNA úYaf,aIKh

(37) ksfrdaO $ iSud is;shï hkq fudkjdo@

(38) DNA  wkql%u ks¾Kh hkq l=ulao@

(39) DNA  wkql%u ks¾Kfha Ndú; i`oyka lrkak'

(40) ffjoH úoHdfõ § DNA  wkql%u ks¾Kh fhdod .kakd wjia:d i`oyd WodyrK fokak'

(41) laIqø ìfhdauhla hkq l=ulao@

(42) DNA  we`.s,s i,l=Kq f,i STR ̂ l=vd iumdál ms<shqï& Ndú;d lsÍfï jdis fudkjdo@

(43) DNA  we`.s,s i,l=Kq ;dlaIKfha fh§ï i`oyka lrkak'

(44) PCR  ys§ kj DNA  oduh È.= ùug fhdok tkaihsu wdldrh l=ulao@

(45) by; tkaihsuhg wu;rj PCR  i`oyd wjYH wfkl=;a oE fudkjdo@

(46) PCR  ys uQ,slh;a" ffi, ;=, DNA  m%p,s;fha uQ,slh;a w;r fjki l=ulao@

(47) DNA  ÿiaijNdúlrKh i`oyd PCR  ñY%Kh r;a l< hq;= WIAK;ajh l=ulao@ 

(48) tfia r;a lsÍfuka miq DNA  fmd,sgf¾ia kej; tlalsÍug isÿ jkafka wehs@

(49) PCR  ys Ndú;d jk iq,N ;dm m%;sfrdaë DNA  fmd,sgf¾ih l=ulao@ th ksiaidrKh lr .kafka ljr 

Ôúfhl=f.kao@
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(50) ;dmdkqYS; hq.,kh hkq l=ulao@

(51) PCR  isÿ lrk wdldrh mshjfrka mshjr ,shd olajkak'

(52) PCR  ys§ ksfõYkh f,i y`ÿkajkafka l=ulao@

(53) PCR  j, Ndú; fudkjdo@
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 cdk ;dlaIKfha Ndú;

(54) GMO  ̂ m%fõKslj úlrKh l< Ôúfhl=& hkq l=ulao@

(55) m%fõKslj úlrKh l< Ydlhla fyda i;a;ajfhl= iE§fï l%shdj,sfhys mshjr ,shkak'

(56) lDIsl¾ufha § GMO j, Ndú; fudkjdo@

(57) lDIsl¾udka;fha § cdk ;dlaIKh u.ska ,enqKq jvd;au jeo.;a odhl;ajhka fudkjdo@

(58) Bt  úI hkq fudkjdo@

(59) Bt  úI u.ska m<sfndaO md,kh jkafka flfiao@

(60) ridhksl m<sfndaO kdYl j,g jvd Bt  úI fhdod .ekSfuka m<sfndaO md,kh jdis odhl ùug fya;= fudkjdo@

(61) Bt Ndú;fha we;s wjdishla i`oyka lrkak'

(62) nv bß`.= Ydlhg ydks f.k tk lDñ m<sfndaOlhska kï lrkak'

(63) cdk bxðfkare úoHdj u.ska ilia l< frda.j,g m%;sfrdaë fNda. i`oyd WodyrK fokak' 

(64) jdKscj ,nd.; yels 'Round up ready' fnda. fudkjdo@ 

(65) .aÆf*disfkaÜ m%;sfrdaë fNda. j,g WodyrK fokak'

(66) fn%fudlaisfkda,aj,g Tfrd;a;= §ug úlrkh l< fnda. ljf¾o@
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(67) GM Ydl f,i fmdaIK w.h jeä lsÍfuka .=Kd;auh jeä ÈhqKq l< Ydlj,g WodyrK fokak'

(68) mdßißl wd;;s ord .ekSug m%fõKslj úlrKh l< yels Ydl w;=ßka jdKsclrKhg ,lal< fnda. wdldr 

fudkjdo@

(69) ffjoH úoHdfõ§ GMO j, Ndú;hka i`oyka lrkak'

(70) iqrlaIs; T!IO hkq fudkjdo@

(71) T!IO ksmojd .ekSug m%fõKslj úlrkh l< Ôùka Ndú;hg WodyrK fokak' 

(72) "wdydrhg .; yels tkak;la" hkq l=ulao@

(73) "laISrmdhS ffi, viii idOlh" hkq l=ulao@

(74) "mg, ma,diañfkdacka il%sh;h (tPA) " Ndú;d jkafka l=ula i`oydo@

(75) "cdk Ñls;aidj" fyda "udkj cdk yqjudrej" hkq l=ulao@

(76) cdk Ñls;aidj Ndú; jQ wjia:d i`oyd WodyrK fokak'

(77) GM lDókaf.a Ndú; i`oyka lrkak'

(78) l¾udka; j, GM Ndú;fha jdis fudkjdo@

(79) GMO j,ska ksmojkq ,enQ m%:ufhkau wkqu; l< tkaihsuh l=ulao@

(80) tu tkaihsuh Ndú;h jkafka l=ula i`oydo@

(81) (a) lhsfudiSka tkaihsuh GEM u.ska ksIamdokhg fmr th ,nd .;a m%Njh;a" j¾;udkfha tys m%Njh;a 

i`oyka lrkak'

(b) j¾;udk lhfudiska ksIamdokfha ys;lr ,laIK fudkjdo@
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(82) weuhsf,dfuda,afÜia GM hkq fudkjdo@

(83) GM E coli  u.ska ksmojk wdydr wdl,k øjHhla kï lrkak'

(84) GMO Ndú;fha jvd;au wjodkï idOlh jkafka l=ulao@

(85) GMO iïnkaOj mek ke.S we;s fi!LHuh .eg¿ fudkjdo@

(86) GMO ksid we;súh yels mdßißl .eg¿ fudkjdo@

(87) GMO ksid we;súh yels iudc" wd¾Ól .eg¿ i`oyka lrkak'

(88) ffcj iqrlaIs;;dj ms<sn`o ldgðkd .súiqfuys wruqKq l=ulao@

(89) ldgðkd .súiqu iïnkaO my; f;dr;=re imhkak'

(a) w;aika ;enQ Èkh

(b) .súiqu w;aika l< ia:dkh

(c) Y%S ,xldj tu .súiqug iïnkaO jQ Èkh 

(90) "Y%S ,xldfõ cd;sl ffcj iqrlaIs;;d rduqj" hkq l=ulao@
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cdk ;dlaIKsl l%ufõo yd Ys,am l%u - ms<s;=re

(1) odhl ffi,hl iïmQ¾K f.dfydaufha we;s b,lal.; DNA wkqms,sfj, ksiaidrKh lr .ekSu DNA 

úix.kh fyj;a ksiaidrKh f,i yeÈkafõ' 

(2) 1. DNA j, jHqyh yd tys ridhksl iajNdjh wOHkh i`oyd'

2. fm%daàk yd DNA  wka;¾ l%shd mÍlaId lsÍu i`oyd'

3. DNA  fouqyqïlrKh isÿ lsÍu'

(3) iqkHIaál DNA  wKq b;d È.= neúka' 

(4) 1. ffi, iucd;slrKh fyda ìo fy,Su'

2. DNA  ase  ksfYaOkh lsÍu'

3. kshqla,sfhdafm%daàk ixlS¾K ìo fy,Su'

4. ixl,kh ù we;s øjH bj;a lsÍu'

5. DNA wjlafIam lr .ekSu'

(5) weUrSu yd iucd;SlrKh jeks hdka;%sl l%u fyda nelaàßhd ffi, ì;a;s ìo ±óu u.ska' ̂,hsfidihsu u.ska&

(6) äTlaisrhsfnda kshqla,sfhaia (DNA  aes) tkaihsuh'

(7) kpßhldrl (chealating agent) tl;= lsÍu'

(8) kshqla,sfhaia l%shdjg wjYH f,day whk bj;a lsÍu'

(9) (a) DNA  tAjd ne§ we;s fm%daàk j,ska ksoyia lr .ekSu'

(b) SDS, *Sfkd,a fyda fm%daáfhda,sál tkaihsu'

(10)  ffi,hl we;s fjk;a wKq

(11) t;fkda,a iu`. wjlafIamhg ,lalsÍu' ̂0 C §&

(12) 1. iSud tkafvdkshq,sfhaia tkaihsuh

2. DNA ,hsf.aia

3. DNA fmd,suf¾ia

(13) DNA j, úYsIag wkql%uhla y`ÿkdf.k tA ia:dkj,ska fyda wi,ska lmk tkaiihsu'

(14) iSud ia:dkh fyda fþok tkaihsuh

(15) fmdiafmdvhstiag¾ nkaOk u.ska
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(16) (a) DNA ,hsf.aia

(b) T  nelaàßhd NlaIlh ̂Tobacco Bacteria Virus ÿïfld, úÑ;% ffjrih&

(17) (a) DNA msgm;a lrkakd jQ ffjrih

(b) Taq DNA fmd,suf¾ia 

(c) ;dmldó nelaàßhdjla jk Thermus aquaticus 

(d) RNA wÉpqjla u; DNA idok tkaihsu'

(e) mRNA wÉpqjla u; cDNA ̂ msgm;a DNA& iE§u'

(18) fc,mqrlhla u.ska fjka lsÍu'

(19) (a) úYd,s; wdfrdams; wKq ̂DNA, RNA, fm%daàk& fjka lsÍfï Ys,am l%uhla'

(b) wKqj, Y=oaO wdfrdamkh iy m%udKh u;'

(c) l=vd isÿre Tiafia wKq myiqfjka p,kh fõ'

(d) we.frdaia fc, úoaHq;a.dukh

(e) uqyqÿ me,Eá j¾.hlska ,nd .kakd ixY=oaOl, tA.d¾ u.ska

(f) RK wdfrdams; DNA wKq fc,h Tiafia wefkdavh foig ixl,kh fõ'

(g) tA;sähï fn%dauhsâ j,ska

(h) UV  wdf,dalhg ksrdjrKh lsÍu u.ska

(20) ;ksoduhl i,l=Kq l, DNA lKavhla'

(21) (a) wjYH DNA  oduhla wkdjrKh lr.; yels mßoafoka úlsrKYS,S iuia:dkslhla wka;¾.; lsÍu fyda 

m%;s§m;a wKqjla tl;= lsÍu'

(b) m%;s§ma; wKqjla tl;= lsÍu' úlsrKYS,S iuia:dkslhla wka;¾; lsÍu'

(22) ÿIajdNslrKhg ,lal, má iorka íf,dÜ l%uh u.ska khsfg%dfi,shqf,dia fyda khsf,daka fmryka mg,hlg 

udre lsÍu'

;sr lsÍu'

4
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(23) fjk;a úfYaI folla fyda jeä .Kkl DNA tlg iïnkaO ,nd.;a kj m%fõksl ixl,kh'

(24) ishq¨ Ôùka tl iudk m%fõks fla;hla Ndú;d lrk ksid'

(25) 1. fjkia m%Nj j,ska DNA úix.ukh'

2. úix.ukh l, DNA,  iSud tkaihsuh u.ska iSñ; Ô¾Kh lsÍu'

3. fc, úoHq;d.ukh u.ska DNA LKav fjkalsÍu'

4. wjYH kshqla,sfhdaghsv wkqms,sfj, iys; ksjerÈ LKav iys; tAIK Ndú;d lrñka y`ÿkd .ekSu'

5. nyqúO m%Nj j,ska ,nd.;a DNA LKav DNA  ,hsf.aia Ndú;d lrñka iïnkaO lsÍu'

(26) ffi,hla ;=,g DNA  we;=¨ lsÍu wiSre jkafka ffi, tA i`oyd m%;sfrdaOhla olajk neúks' ^fuh Ôùkaf.a 

meje;au i`oyd jeo.;a jkafka wdl%uKsl úfYaI j, DNA j,g ffi, ;=,g we;=¿ ùug bv ,ndfkd§u ksihs'& 

 

(27) (a) wjYH DNA  msgm;a iE§u'

(b) Odrl ffi,h ;=,

(28) (a) wod, DNA wKq" .=Kkh yd laf,daklrKh i`oyd Odrlhd ;=,g /f.k hk hdkdh'

(b) DNA laf,daklrKh i`oyd Ndú;d jk jdyl'

(c) DNA laf,daklrKh i`oyd Ndú;d jk jdyl'

(d) wd.ka;=l DNA wKqjla' 

(e) jdylh yd lmk ,o DNA  ñY%fldg DNA ,hsf.aia Ndú;fhka tlsfkl tAldnoaO ùug bv ie,eiSu'

(f) nelaàßhd NlaIl wdidok hdka;%Kh u.ska jdylhd Odrl ffi,h ;=,g myiqfjka we;=¨ l, fyhsks'

(g) Odrlfhl=f.a jgmsgdfjka nys¾ckh DNA Tjqkaf.a ma,diau mg,h Tiafia fl,skau we;=¿ lr .ekSu iy 

m%fõksl fjkiaùula m%;sM, lrñka tAldnoaO lr .ekSuhs'

(h) 1. Odrl ffi, tl;= lr .ekSu'

2. tu ffi, cdrKh u.ska jdyl ksoyia lr .ekSu'

3. jdyl ma,diañv úix.ukh

4. DNA LKav úix.; lsÍu isÿ l, hq;=hs'

(29) jrKSh i,l=Kq 

(30) i¾jiu jdyl wKq wvx.= laIqøÔù j.d udOH rdYshl m%pdrKh jk úúO DNA LKav rdYshlska hq;a DNA 

f.dfkdauhla'

(31) DNA  odufha m,uq wÉpqj u; fojk DNA oduhla msgm;a lrhs' ^DNA fmd,suf¾ia wdOdrfhka& fuu 



msgjk CDNA mqia;ld,hla f,i y`ÿkajhs'

(32) ffi,hl wvx.= mRNA j¾. ish,a,'

(33) fojk DNA oduh" m,uq DNA  wÉpqj u;" DNA fmd,suf¾ia wdOdrfhka msgm;a lr idod.kakd CDNA oduh 

CDNA mqia;ld,hla f,i y`ÿkajhs'

(34) 1. mßkdukh

2. mdrkhkh

3. cdk ;=jlal=

4. Agro bacterium

(35) mßkdukh

fuu l%ufha § wNsu; DNA  msgm;a úYd, ixLHdjla Odrl ffi,h iu`. ñY% lsÍu'

mdrkhkh

nelaàßhd NlaIl ffjri j,g Odrl ffi,hla widokh lsÍfï yelshdj u; fuu l%uh mokï ù we;' 

wNsu; cdkh" úlrKh l, ffjri fndfydauhlg we;=,;afldg" tu ffjrih f.dfydauh kej; fm%daàk 

lemaisvh ;=, wiqrkq ,efí'

cdk ;=jlal=

rka jeks ner f,dayhl l=vd wxY= wNsu; DNA  len,s rdYshl wdf,am fldg tAjd ;=jlal=j wdOdrfhka 

ffi,h ;=,g wêl m%fõ.hlska ksl=;a lrkq ,efí'

(36) Agrobacterium  j,g úlrKh l, T - DNA  Ydl ffi, ;=,g ;u jHdêckl yelshdj Wmfhda.S lrf.k 

we;=¿ l, yelsh' fuh T- DNA  ksrdhqOlrKh f,i ye`Èkafõ'
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 DNA  úYaf,aIKh - ms<s;=re

(37) DNA  wKqjl tla tla iSud m%foaYhl ia:dk fukau tAjd w;r ÿr m%udk ±lafjk is;shula'

(38) DNA  wkqjl tu NIauhka ieliS wels ksjerÈ rgdj ks¾Kh lsÍu'

(39) 1. wKqjl Ôj úoHdfõ §

2. mßkdñl Ôj úoHdfõ §

3. ffjoH úoHdfõ §

(40) 1. ms,sld frda.Skag m%;sldr lsÍfï §

2. .¾NdIfha § orefjl=g m%fõksl wdndO mj;S±hs mÍlaId lsÍug'

(41) lsishï jdiia:dkhl isák iïmQ¾K laIqøÔù .yk

(42) 1. fïjd fndfydauhl nyq,j mj;S'

2. PCR u.ska myiqfjka .Kkh l, yel'

3. nyqrEmS ;djh b;d wêlh'

4. wkkH STR úYd, ixLHdjla we;'

  

(43) 1. wmrdOlrejd yd pQÈ;hd y`ÿkd.ekSug'

2. mS;D;ajh mÍlaId lsÍug'

(44) DNA  fmd,suf¾ih

(45) äTlaisrhsfnd kshqla,sfhdaghsâ g%hsfmdiafmaÜ'

0(47) 95 C

(48) by, WIAK;aj j,§  DNA  fmd,suf¾ia úkdY jk ksid'

(49) Tag DNA fmd,suf¾ia 

ksiaidrKh lrkafka Thermus aquatials nelaàßhdj u.ska'

(50) wvq WIaK;ajhl §" primer  wKqj ÿiaiajdNdúlrKh l, DNA  wKqfõ wkqmQrl wÉpqjg ne§u'

(52) PCR  ñY%kh RCR hka;%h ;=,g we;=,;a lsÍu'

(53) 1. ffjoH idhkj, § kso¾Ylj, jHdêcklhska ;sfí±hs mÍlaId lsÍug'

2. m%fõks úlD;s y`ÿkd.ekSug'

3. wêlrK ffjoH mÍlaIKd.dr j,g'

4. mßkdñl l%shdj,sfha § úfYaI w;r nkaOq;djh fidhd .ekSug'

5. udkj fm,m; y`ÿkd.ekSug'
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cdk ;dlaIKfha - ms<s;=re

(54) cdk ;dlaIKh hgf;a wu;r ,laIK tl;= l, Ôùka'

(56) 1. m,sfndaO m%;sfrda§ Ydl ìyslsÍu'

2. frda. j,g m%;sfrdaë Ydl ìyslsÍu'

3. j,akdYl i`oyd m%;sfrdaë Ydl ìyslsÍu'

4. fmdaIKSh .=Kd;aul Ndjfhka jeä Ydl ìyslsÍu'

5. jeä wiajekakla iys; Ydl we;slr .ekSug'

(57) 1. frda. yd m,sfndaO

2. j,akdYl

3. mdßisßl wd;;s j,g we;s m%;sfrdaë;djh

(58) f,msfvdmafgrdjkag úI iys; fm%daàkh

(59) fuu úI fm%daàkh iys; Ydlh lSghka wkqNj l, úg úI ksid Tjqka ñhhhs'

(60) tajd úI fkdue;' ffcj ydhkhg ,lajk ksid'

(61) m,sfndaOlhka thg m%;sfrdaë ùug mq¿jk'

(77) lDñ jdylhka ksid iEfok frda. md,kh'

Wod : 1. uef,aßhd mrfmdaIs;hkag ;u wdydr ud¾.hg we;=¨ ùug bv fkdfok fia GM uÿrejka yiqrejkq 

,efí'

2. mqreI jkaOH cdkh iys; msßñ uÿrejka iE§u'

(78) 1. msßjeh wvqùu'

2. mdßißl n,mEï wju ùu'

3. wvq Yla;s b,a¨u'

(79) lhsfudiska ̂frkska $ frkÜ& 

(80) Öia l¾udka;fha § fudare fjka lsÍu i`oyd lsß leá .eiSug fhdod .kS'

(81) (a) fmr ,nd .;a m%Nj - >d;kh lrk ,o jiq megjqkaf.a wdudY j,ska ksiaidrKh lsÍfuka'

j¾;udkfha § - m%;sixfhdað; hSiaÜ u.ska  

(b) 1. ñ, my< hdu'

2. ksIamdÈ;h msßisÿ ùu'

3. i;a;aj iïNjh iys; ¥Ilj,ska f;drùu'

(82) Bacillus SP u.ska ksmojk tkaihsuhls' msIagh lsß l¾udka;fha § wjYH øjHhla f,i fhdod .ekSug yels jk 

fia úlrKh lrhs'

(83) Aspartame  
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(84) wfmalaId fkdl, n,mEï we;sùu'

(85) 1. óhka jeks i;=ka iyNd.S lr .;a mÍlaIK j,ska ,nd .;a w¾;dm,a" nv bß`.=" fidahd fndaxÑ jeks 

m%fõkslj úlrkh l, wdydr wkqNjh fi!LH .eg¿ we;slr wdudYh" wlaudj" jeks .eg¿j,g ydks ùu" 

urKh'

2. GM wdydr mßfNdackh yd GM fNda.j, mrd. wdYajdi lsÍu ksid wid;añl;dj j¾Okh'

3. m%;sÔjl m%;sfrdaë cdkj, ;sria cdk yqjudrej isÿ l, yels fõ' 

(86) 1. b,lal fkdjk lDókag ydks isÿ ùu'

2. mrmrd.kh u.ska wd.ka;=l cdk tu fNda.fiau fjkia GM fkdjk m%fNao j,g yd fnda.fha j,a o¾Y 

j,g udre ùu'

3. B+ cdk j,a o¾Y j,g yqjudre ù tAjd u; hefmk lDóka úkdY ùu'

4. j,a kdYl m%;sfrdaë cdk j,a me,Eá j,g yqjudre ù tAjd iqmsß j,a me<Eá njg m;aùu'

5. j,a kdYl m%;sfrdaë fnda. ksid j,a kdYl muK blaujd Ndú;h'

6. GM fnda. j,g f.dùka keUqre ùu ksid wfkla m%fNao j`o ù hdu" b;d iq¿ m%fNao m%udkhlg iSud ùu yd 

tAjd mdßißl n,mEul § uq¿ukskau úkdY úh yels ùu'

(87) 1. GM  fNda.j, whs;sh i`oyd fmagkaÜ n,m;% ,dNSka fj,`o tAldêldrhla mj;ajd .ekSu' 

2. Tjqkaf.a îc ñ,§ .ekSug f.dùkag n, lsÍu'

3. ÿmam;a fmdfydi;a f.dùka w;r mr;rh jeä ùu'
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