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 ” Ôùkaf.a ,laIK" wdfõKs.; jk rgd wKafõIKh lsÍug

 ” m%fõKs úoHdj ñksidg jeo.;a jk wdldr úu¾Ykh lsÍug

 ” iajdNdúl jrK jdohg mokï jQ idOl yd l%shdj,s ms<sn|j wkafõIKh 

lsÍug 

wjYH ksmqK;d <`.d lr .kshs

ffcj úúO;ajh flfrys 
m%fõKsl øjHj, odhl;ajh07
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7'1  Ôùkaf.a ,laIK wdfõKs.; jk rgd

wdfõKsh yd m%fõKsh

Tfí mka;sfha isák isiqka ish¨ fokd u fndfyda ÿrg tlu jhia ldKavhlg 

wh;a fj;s' tfia jqjo tu isiqka w;r meyeÈ,s fjkialï we;s nj Tng fmfkkq 

we;' Wi ie,l+ úg Wia" ñá yd uOHu m%udKfha Wiska hqla; jQfjda isá;s'

;j o fuu isiqka w;r uy; YÍr we;s wh o isyska YÍr we;s wh o isáhs' tmuKla 

fkdj ifï j¾Kh" lfka yevh" f;d,aj,;a" kslfgys;a" kdifhys;a iajrEmh wd§ 

,laIKj, o úúO;ajhla olakg ,efí',laIKj, o úúO;ajhla olakg ,efí'

7'1 rEmh 
lkafm;s ksoyiaj fyda we,S mej;Sumqoa.,hkaf.a ifuys j¾Kfha úúO;ajh 

ñksiqka w;r úúO;ajhla we;af;a fmkqfuka muKla fkdfõ' l%shdldß;ajh w;ska o 

fjkialï mj;S'

 ” ol=Kq w; yqre wh wm w;r jeämqr 

isák kuq;a" jï w; yqre wh o 

isá;s'

7'2 rEmh - -yqre w;

 ” oE;aj, we`.s,s mg,jdoE;aj, we`.s,s mg,jd

7'3 rEmh - 

udmge`.s,af,ys msysàu

.;a úg by<ska 

msysgkafka jï wf;a 

udmge`.s,a, o ke;fyd;a 

ol=Kq wf;a udmge`.s,a, o 

hkak wkqj ñksiqka úúO 

fõ'

 ” Èj frda,a lsÍug yels wh fuka u 

tfia l< fkdyels wh o isá;s'

7'4 rEmh - -Èj frda,a lsÍu

 ” mmqj u; oE;a ne|.;a úg Wäka msysgkafka 

ol=Kq w; o ke;fyd;a jï w; o hkak 

wkqj ñksiqka úúO fõ'wkqj ñksiqka úúO fõ'

7'5 rEmh - oE;a neo .ekSfï 

§ Wäka msysgk w;
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7'1 l%shdldrlu

Tfí mka;sfha isák isiqkaf.a 7'1 j.=fõ i|yka tlsfklg fjkia ndysr ,laIK 

ksÍlaIKh lrkak' tu ksÍlaIK weiqfrka j.=j iïmQ¾K lrkak'

7'1 j.=j

,laIKh YsIH ixLHdj

1. (a) Èj frda,a l< yels 

(b) Èj frda,a l< fkdyels

2. (a) t,af,k lka fm;s we;s  
(b) noaO jQ lka fm;s we;s  

3. (a) ol=K; yqre

(b) ju; yqre

4. (a) oEf;a we`.s,s mg,jd .;a úg ol=Kq udmge`.s,a, Wvg isák 

(b) oEf;a we`.s,s mg,jd .;a úg jï udmge`.s,a, Wvg isák

5. (a) mmqj u; oE;a ;nd .;a úg ol=Kq w; Wvg isák 

(b) mmqj u; oE;a ;nd .;a úg jï w; Wvg isák

by; oelajQ ,laIK ish,a, u Tng u wdfõKsl ,laIK fõ' tajd mrïmrdfjka 

mrïmrdjg Wreu jk tajd h' tajd Tnf.a ujf.ka fyda mshdf.ka muKla u fkdj 

Tfí mrmqf¾ uq;=ka ñ;a;kaf.a isg Wreu jQ tajd úh yels h'

flfkl=f.a Wi" nqoaê uÜgu wdÈh muKla fkdj we;eï f,v frda. o wdfõKsl 

úh yels h' 

ksoiqka - Èhjeähdj" yDohdndO we;s ùfï keUqre;dj" j¾K wkaO;dj

wdfõKsl ,laIK iïfm%aIKh

Ydlj, o wdfõKsl ,laIK iïfm%aIKh ùu isÿ fõ' f.j;= uE Ydlfha tjeks 

wdfõKsl ,laIK lsysmhla 7'6 rEmfha ±lafõ' 

7'6 rEmh - -f.j;= uE Ydlfha wdfõKsl ,laIK

iqug îc

ly mdg îc

oï mdg u,a

msïnqKq 

lr,a

/<s jegqkq 

lr,a

Wi Ydl ñá Ydl

iqÿ mdg u,a

mqIam 

wdlaIslj 

msysàu

mqIam 

w.%ia:j 

msysàu

fld< mdg 

îc

/<s jegqkq îc

lymdg 

lr,a

fld<mdg 

lr,a
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 ” wdfõKsl ,laIK mrïmrdfjka mrïmrdjg iïfm%aIKh ùu wdfõKsh kï fõ

 ” wdfõKsl ,laIK iïfm%aIKh ùfï l%shdj,sh" m%fõKsh kï fõ'

 ” wdfõKsh yd m%fõKsh ms<sn|j úoHd;aul yeoEÍu flfrk lafIa;%h" m%fõKs 

úoHdj kï fõ'

wdfõKsl fkdjk ,laIK

mßir fjkialï" fmdaIKh" jHdhdu yd l%shdldrlï wdÈh ksid we;s jk Ôùkaf.a 

,laIK wdfõKsl fkdfõ'

ksoiqka - 

 ” udxi fmaYS j¾Okh  ” /ia lr .;a oekqu  ” NdId yelshdj

 ” j¾Okh lr .;a l=i,;d

wdfõKsl ,laIK mrïmrdfjka mrïmrdjg iïfm%aIKh jkafka flfia oehs úuid 

n,uq'

msßfjfKys ;=ka jk fY%aKsfha § Tn Ydlj, j¾Ol m%ckkh ms<sn|j wOHhkh 

lr we;' 

ksoiqka - w;= len,s me< lsÍfuka kj Ydl ,nd .ekSu

j¾Ol m%ckkfha § wdfõKsl ,laIK iïfm%aIKh jkafka" tys § Ndú; jk Ydl 

fldgia Tiafia hehs is;sh yels h'

;=kajk fY%aKsfha § u Tn Ydlj, isÿjk ,sx.sl m%ckkh ms<sn|j o yodrd we;' 

,sx.sl m%ckkfha § mqx ckaudKq yd cdhd ckaudKq tlaù kj Ôúfhl= yg .efka' 

tfia kï wdfõKsl ,laIK iïfm%aIKh jkakg we;af;a tu ckaudKq Tiafia hehs 

is;sh yels h' 

Ôùkaf.a ,laIK iïfm%aIKh ms<sn`oj uq,ska u úoHd;aulj m¾fhaIK isÿ lrk 

,oafoa Tiaá%hdkq cd;sl lf;da,sl mQcljrfhl= fuka u úoHd WmdêOdÍfhl= jQ 

f.%.¾ fukav,a ^1822 - 1884& úisks' fuu m¾fhaIKj, § Bg fmr úoHd{hska úiska 

m< lrk ,o woyia o Tyqg m%fhdackj;a úh'

wu;r oekqug

f.%.¾ fukav,a zzm%fõKs úoHdfõ mshdZZ f,i ye¢kafõ' 

f.%.¾ fukav,a

wdfõKsh ms<sn| fukav,af.a mÍlaIK

l%s' j' 1865 § muK fukav,a úiska mj;ajk ,o wdfõKsh ms<sn| mÍlaIK i|yd Tyq 

fhdod .;af;a f.j;= uE Ydlh hs'

Tyq tu Ydlh fhdod .;af;a fya;= idOl iys;j h' tu fya;= my; oelafõ' 
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 ” f.j;= uE Ydlh myiqfjka j.d l< yels ùu

 ” Ôú; ld,h flá ùu ^fï ksid kj Ydl mrïmrdjka blaukska ,nd .; yels 

ùu&

 ” kquqyqï Ydl f,i ,nd .; yels ùu' 

7'7 rEmh - f.j;= uE Ydlh

kquqyqï hkafkka woyia jkafka mrïmrd 

.Kkdjla ;siafia f;dard.;a ,laIK fkdfjkiaj 

mej;Su hs'

 ” myiqfjka y÷kd.; yels mriamr ,laIK iys; ùu

ksoiqka -  Wi Ydl $ ñá Ydl

  ly mdg îc $ fld< mdg îc

 ” iajdNdúlj iajmrd.Kh isÿ ùu yd wjYH jQ úg mr 

mrd.Kh isÿ l< yels ùu

 ” fjkia ,laIK iys; Ydl uqyqï lsÍfuka mrïmrdj 

È.g u f.k hd yels cks;hska ìys l< yels ùu

fukav,a úiska mriamr ,laIK hq., y;la i|yd fjk 

fjk u mÍlaIK mj;ajk ,È' fuys § Tyq jrlg tla ,laIK hq.,hla i|yd 

muKla m¾fhaIK meje;aù h' tneúka fuu l%shd ms<sfj< taldx. m%fõKsh f,i 

ye¢kafõ'

taldx. m%fõKsh ms<sn| fukav,af.a m<uq jk mÍlaIKh

f.j;= uE Ydl w;r Wi Ydl yd ñá Ydl we;s nj fukav,a ksÍlaIKh lf<a h' 

l,la ;siafia ksÍlaIKh lr fuu Wi nj yd ñá nj fkdfjkiaj mj;sk Ydl 

^kquqyqï Ydl& Tyq fidhd .;af;a h'

 ” kquqyqï Wi Ydl yd kquqyqï ñá Ydl fjk fjk u j.d lrk ,§' tu Ydl 

foudmsh mrïmrdj fyj;a P f,i kï lrk ,È' f,i kï lrk ,È'

7'8 rEmh - f.j;= uE mqIamh mr 

mrd.Kh lsÍu

 ” tu Ydlj, mqIam yg .;a miqj Wi Ydl 

mqIamj, l,xl u; ñá Ydlj, mrd. 

;ekam;a lrk ,È' tfuka u ñá Ydl 

mqIamj, l,xl u; Wi Ydl mqIamj, mrd. 

;ekam;a lrk ,È ^fuu l%shdj lD;%su 

mrmrd.Khls&'

 ” fufia mrmrd.Kh lsÍfuka miqj yg.;a 

lr,aj,ska ,enqKq Ydl ish,a, u Wi Ydl úh' tu Ydl mrïmrdj F1 mrïmrdj 

f,i y÷kajk ,È'

fuu m¾fhaIKh lsysm úgla isÿ lrkq ,enQ w;r lsis úfgl;a w;rueÈ Wiska hqla; 

Ydl yg fkd.ekqKs' 

 ” bkamiqj F1 mrïmrdfõ Ydlj, iajmrd.Kh isÿ lrk ,È' tkï hï mqIamhl 

mrd." tu mqIamfha u l,xl u; ;ekam;a lsÍu hs'

tu Ydlj, lr,a yg.;a miqj tajdfha îc m%frdayKh l< úg Wi Ydl yd ñá Ydl 

3(1 wkqmd;hg ,enqKs ^7'9 rEmh&'
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fuu m¾fhaIK m%;sM, wkqj F1 mrïmrdfõ Ydl 

7'9 rEmh - Wi yd ñá Ydl fouqyqï l< 

mÍlaIKh yd tys m%;sM,

(TT)

(TT)

(Tt)

(Tt) (Tt)

(Tt)

(Tt) (Tt) (Tt)

(tt)

(tt)

X

X

Wia jqj;a tajd ;=< ñá ,laIK hgm;aj ^ie`.ù& 

mej;sfha hehs fukav,a ks.ukh lf<a h' tfia 

hgm;a jQ ,laIK ks,Sk ,laIK f,i fukav,a 

kï lf<a h' biau;= jQ  ,laIKh m%uqL ,laIKh 

f,i y÷kajk ,È'

fukav,a úiska mÍlaId l< f.j;= uE Ydlfha 

;j;a m%;súreoaO ,laIK hq.,la jQfha fld< mdg 

lr,a yd ly mdg lr,a h'

Tyq kquqyqï fld< mdg lr,a iys; Ydl iy 

kquqyqï ly mdg lr,a iys; Ydl fouqyqï lf<ah' 

túg ,enqKq F1 mrïmrdfõ Ydl ish,a, u fld< 

mdg lr,a iys; úh'

fuu m%;sM,fhka meyeÈ,s jkafka fld< mdg 

lr,a ;sîu m%uqL ,laIKh nj;a ly mdg lr,a 

;sîu ks,Sk ,laIKh nj;a h ^7'10 rEmh&'

7'10 rEmh - fld< mdg lr,a yd ly mdg lr,a Ydl 

fouqyqï l< úg ,enqKq m%;sM,

X =

bkamiq F1 mrïmrdfõ Ydl iajmrd.

Kh lr F2 mrïmrdj ,nd .ekqKs' 

tys § fld< mdg lr,a yd ly mdg lr,a iys; Ydl 3 ( 1 wkqmd;hg ,enqKs' 

fukav,a úiska f.j;= uE Ydlfha ;j;a ,laIK hq., myla i|yd by; oelajQ 

wdldrhg u mÍlaIK meje;a jQ w;r tajdfha § ,enqKq m%;sM, 7'2 j.=fõ oelafõ'
7'2 j.=j

,laIKh uqyqu
F1 

mrïmrdj

F2 mrïmrdj wdikak 

wkqmd;h
m%uqL ks,Sk

mqIam j¾Kh oï × iqÿ oï oï -705 iqÿ - 224 3 ( 1

îc j¾Kh ly × fld< ly ly - 6022 fld< - 2001 3 ( 1

îcj, yevh rjqï × yels¿Kq rjqï rjqï - 5474 yels¿Kq  - 1850 3 ( 1

lr,aj, yevh msreKq × yels¿Kq msreKq msreKq - 882 yels¿Kq - 229 3 ( 1

mqIam msysàu wdlaISh × w.%ia: wdlaISh wdlaISh - 652 w.%ia: - 207 3 ( 1

7'2 j.=j fyd¢ka mÍlaId l< úg fmkS hkafka tu ,laIK ish,a, u tlu rgdjlg 

wdfõKsl jk nj hs'

(Tt)



131130 ffcj úúO;ajh flfrys m%fõKsl øjHj, odhl;ajhffcj úúO;ajh flfrys m%fõKsl øjHj, odhl;ajh

F1 mrïmrdfõ § tla ,laIKhla iïmQ¾Kfhka hgm;a jk w;r F2 mrïmrdfõ § 

tu ,laIKh kej; u;= fõ' th ks,Sk ,laIKh hs'

F1 yd F2 hk mrïmrd fofla § u ,enqfKa P mrïmrdfõ ;snQ ,laIK foflka 

tlla iys; Ydl muKls' w;rueÈ ,laIK iys; Ydl olakg fkd,enqKs' tfia 

jQfha tla ,laIKhla u.ska wfkla ,laIKh fyj;a ks,Sk ,laIKh hgm;a ùu h' 

P mrïmrdfõ ;snQ ,laIK folu F1 mrïmrdfõ olakg fkd,enqK;a kej; F2
mrïmrdfõ § biau;= úh' tfia ùug kï F1 mrïmrdfõ m%ldY jQ Wi ,laIKh 

i|yd Wi yd ñá hk ,laIKh foflys u idOl we;=<;a ù ;sìh hq;= h' m%uqL;dj 

wkqj Wi ,laIKh muKla fmkajk ,§' 

fuhg fya;=j f.j;= uE Ydlfha tla ,laIKhla ;SrKh lsÍu i|yd tlsfklg 

fjkia idOl folla ;sîu nj fukav,af.a woyi úh'

fuu idOl ksrEmKh lsÍug" m%fõKs úoHdfõ § ixfla; Ndú; flf¾' m%uqL 

idOlh bx.%Sis lemsg,a wl=rlska o ks,Sk idOlh wod< bx.%Sis isïm,a wl=frka o 

oelaùu" iïu; l%uh fõ'

ksoiqka -  Wi keue;s ,laIKh i|yd T o" ñá keue;s ,laIKh i|yd t o 
Ndú; fõ'

P mrïmrdj 

^foudmsh&

kquqyqï Wi

ckaudKq

ckaudKq

F1 mrïmrdj

F2 mrïmrdj

kquqyqï ñá

TT

Tt Wi 

TT kquqyqï 

Wi

tt kquqyqï 

ñá

Tt fouqyqï 

Wi

Tt fouqyqï 

Wi

Tt Wi Tt Wi Tt Wi 

T

T

t

t

T

T

t

t

× tt

wkqmd;h Wi 3 # ñá 1

7'11 rEmh -

iEu wdfõKsl ,laIKhla 

i|yd u idOl hq.,hla 

we;s ksid" 

 ” kquqyqï Wi Ydl TT 

f,i o 

 ” kquqyqï ñá Ydl tt 
f,i o 

 ” ñá ,laIKh 

ks,Skj mj;sk Wi 

Ydl Tt f,i o 

olajkq ,efí'

idOl hq., tl iudk 

jk wjia:d" iuhq.aul 

kï fõ'

ksoiqka - TT" tt
idOl hq., fjkiaj msysgk wjia:d" úIuhq.aul kï fõ'

ksoiqka - Tt
,sx.sl m%ckkfha § ckaudKq ksmofjk úg" idOl hq., fjka ù hhs' tneúka tla 

ckaudKqjl we;af;a idOl tlla muKls' ckaudKq fol tl;= ù hqla;dKqjla 

iEÿKq úg kej; idOl hq.,h iïmQ¾K fõ'

by; i|yka l< ixfla; fhdod .ksñka f.j;= uE Ydlfha Wi × ñá taldx. 

uqyqul § ,laIK m%fõKs.; jk wdldrh 7'11 rEmfha oelafõ'
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7'1 mejreu

f.j;= uE Ydlfha fjk;a m%;súreoaO ,laIK hq.,hla f;dard.kak'

 ksoiqka -  rjqï îc     - R
   yels¿Kq îc - r 
kquqyqï m%uqL ,laIKh iys; Ydlh yd kquqyqï ks,Sk ,laIKh iys; Ydlh" iqÿiq 

ixfla; u.ska olajkak'

taldx. uqyqul § ,laIK m%fõKs.; jk rgdj igyka u.ska olajkak'

wdfõKsl ,laIK ms<sn|j cdk ixl,amh

Ôùkaf.a ,laIK ;SrKh jkafka lsishï wxY=uh idOl úfYaIhlska nj fukav,af.a 

woyi úh' fuu idOl" cklhkaf.ka cks;hkag iïfm%aIKh jkafka ia;%S yd 

mqreI ckaudKq Tiafia h' Ôùkaf.a ckaudKq iE§fï § wxY=uh idOl fol fjka ù 

ckaudKqj,g .uka lrk nj o Tyq i|yka lf<a h' 

fukav,a úiska i|yka l< wxY=uh idOl" cdk hkqfjka miqj y`ÿkd.kakd ,È'fukav,a úiska i|yka l< wxY=uh idOl"  hkqfjka miqj y`ÿkd.kakd ,È'

wu;r oekqug

cdk (Genes) hk jpkh uq,ska u y÷kajd fok ,oafoa 1909 § ú,afy,aï  

fcdyekaika (Wilhelm Johannsen) úisks'

,laIK iïfm%aIKfha § j¾Kfoay (Chromosomes) u.ska bgq jk ld¾hh

Ôùkaf.a ,laIK bÈß mrïmrdj,g iïfm%aIKh flfrk cdk msysgd we;af;a 

j¾Kfoay u; h' j¾Kfoay wvx.= jkafka ffi,fha kHIaáh ;=< h' j¾Kfoay yeu 

úg u hq., jYfhka mj;S' hq., jYfhka ilia ù we;s j¾Kfoay" iucd; j¾Kfoay

kï fõ'

Ôùka lsysm fofkl=f.a wvx.= j¾Kfoay ms<sn| f;dr;=re 7'3 j.=fõ oelafõ'

7'3 j.=j

Ôúhd j¾Kfoay ixLHdj j¾Kfoay hq., ixLHdj

f.j;= uE 14 07

r;=Ækq 16 08

nv bß`.= 20 10

ù 24 12

óhd 40 20

ñksid 46 23

Ñïmkaishd 48 24
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iucd; j¾Kfoay hq.,hlska tlaiucd; j¾Kfoay hq.,hlska tla

7'12 rEmh - j¾Kfoay u; cdk msysgd we;s whqre

kHIaáh

ffi,h j¾Kfoay

cdk

j¾Kfoayhla u; hïlsis cdkhla msysgd 

we;s ia:dkhg wkqrEm ia:dkfha wfkla 

j¾Kfoay u;" tu cdkfha u msgm;la 

msysgd we;'

udkj ,sx. ks¾Kh 

WmÈk orejd .eyekq orefjl= o ke;fyd;a  

msßñ orefjl= o hkak ;SrKh jkafka 

flfiaoehs wms oeka fidhd n,uq'

ñksidf.a foay ffi,hl j¾Kfoay hq., 

23la we;' fuhska hq., 22la idudkH 

foay ,laIK ;SrKh lrhs' tajd ffoysl j¾Kfoay kï fõ' 23 jk hq.,h" ,sx.h 

;SrKh lrk neúka ,sx. j¾Kfoay f,i y÷kajhs'

mqreIhkaf.a yd ia;%Skaf.a foay ffi,j, wvx.= j¾Kfoay 7'13 rEmfha oelafõ'mqreIhkaf.a yd ia;%Skaf.a foay ffi,j, wvx.= j¾Kfoay 7'13 rEmfha oelafõ'

ia;%shlf.a foay ffi,hl we;s j¾Kfoay

1

6

13

19 21

X X

20 22

16

3

8

15 18

2

7

14 17

4

9

5

10 11 12

1

6

13

19 21 X Y20 22

16

3

8

15 18

2

7

14 17

4

9

5

10 11

mqreIfhl=f.a foay ffi,hl we;s j¾Kfoay
7'13 rEmh

j¾Kfoay hq., 23ka 22la u ia;%Skaf.a yd mqreIhkaf.a iudkj msysgd we;s nj;a" 23 

jk hq.,h muKla fjkia nj;a Tng by; rEmfhka meyeÈ,s jkq we;' fuu 23 

jk ,sx. j¾Kfoay hq.,h" ia;%Skaf.a ffi,j, iudkj msysgd we;' tajd xx f,i 

y÷kajkq ,efí' 

mqreIhkaf.a ffi,j, 23 jk j¾Kfoay hq.,h" È.ska wiudkj msysgd we;' tys 

È.ska jeä j¾Kfoayh" x f,i o flá j¾Kfoayh y f,i o" ye¢kafõ' mqreIhkaf.a 

x j¾Kfoayh yd ia;%Skaf.a x j¾Kfoayh m%udKfhka iudk h'

12

23
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ckaudKq fyj;a m%ckl ffi, ksmoùfï § ffi,j, we;s j¾Kfoay hq., fjka ù 

hhs' tneúka ckaudKqjl wvx.= jkafka tla ,sx. j¾Kfoayhla muKls' ta wkqj ia;%S 

ckaudKq jk äïn ish,a, ;=< wvx.= jkafka tla x j¾Kfoayhla ne.ska h'

mqreI ckaudKq jk Y=l%dKq ksmoùfï § x yd y j¾Kfoay fjka ù hk neúka Y=l%dKq 

j¾. folla we;s fõ' tkï x Y=l%dKq yd y Y=l%dKq jYfhks'  Y=l%dKq yd y Y=l%dKq jYfhks' 

7'14 rEmh - äïn yd Y=l%dKq iE§u iy 

ixfiapkh 

ia;%S ckaudKq jk äïn yg .kafka 

äïn ud;D ffi,j,sks' Y=l%dKq yg 

.kafka Y=l%dKq ud;D ffi,j,sks' 

fuf,i ckaudKq yg .ekSfï § W!kk 

úNdckh kï jQ úfYaI ffi, úNdck 

^fn§fï& l%shdj,shla we;s fõ' tys § 

j¾Kfoay ixLHdj wvla njg W!kkh 

^wvq ùu& isÿ fõ' 

,sx. j¾Kfoay muKla i,ld n,ñka" 

äïn yd Y=l%dKq iEfok wdldrh 7'14 

rEmfha oelafõ'

äïnhla iu. ixfiapkh úh yelafla 

tla Y=l%dKqjlg muKls' ixfiapkhg 

iyNd.s jkafka x j¾.fha Y=l%dKqjla 

o ke;fyd;a y j¾.fha Y=l%dKqjla o 

hkak wkqj WmÈk orejdf.a .eyekq 

msßñ nj ;SrKh fõ' fuh 7'15 rEmfhka wjfndaO lr .; yels h'msßñ nj ;SrKh fõ' fuh 7'15 rEmfhka wjfndaO lr .; yels h'

50]

x x x Y

Y Y

x yx x

x xx x x x

50]

7'15 rEmh - ñksidf.a ,sx. ks¾Kh isÿ jk wkaou

äïn ud;D 

ffi,h

äïn

.eyekq .eyekq msßñ msßñ

Y=l%dKq

Y=l%dKq ud;D 

ffi,h
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7'2 mejreu

rgl WmÈk msßñ <uqka yd .eyekq <uqka w;r wkqmd;h 1(1 fõ' tu wkqmd;h" 

rgl ck.ykfha .eyekq msßñ ixhq;sh flfrys n,mdk wkaou Tfí .=re;=ud 

iu. idlÉPd lrkak'

wdfõKsl ,laIK iïfm%aIKfha § ,sx.sl m%ckkfha jeo.;alu

ffi, úNdckh
ffi,j,g .=Kkh ùfï yelshdj we;' ta wkqj tla ffi,hlg ffi, folla" 

y;rla" wgla wd§ f,i .=Kkh úh yels h' ffi, .=Kkh ùfuka kj ffi, we;s 

fõ' ffi, .=Kkh jkqfha ffi, úNdckfhks'

ffi, úNdckh hkq kj ffi, iEfok mßÈ hï ffi,hl isÿ jk ffi,Sh øjH 

fn§fï l%shdj,sh hs'

ffi, úNdckh iïmQ¾K ùu i|yd m<uqj kHIaáh úNdckh fõ'

wk;=rej ffi, ma,diauh úNdckh ùfuka ffi, folla yg .kS'

ffi, úNdckh isÿ jk l%u w;ßka m%Odk l%u my; oelafõ'

 ” wkQkk úNdckh

 ” W!kk úNdckh

wkQkk úNdckh

ffi, kHIaáhl mj;sk j¾Kfoay ixLHdj ksh;j ;nd 
2n

2n

2n
7'16 rEmh - wkQkk úNdckh

.ksñka ffi, ixLHdj jeä lr .ekSu wkQkk úNdckh 

f,i ye¢kafõ' wkQkk úNdckfha § ud;D ffi,fha 

j¾Kfoay ixLHdjg iudk j¾Kfoay ixLHdjla ÿys;D 

ffi,hg ,efnk w;r" i¾jiu ffi, folla we;s 

fõ' nyqffi,sl Ôùkaf.a foay j¾Okh i|yd o leã 

ì`§ .sh mgl kej; ilia ùu yd ffi, mqk¾j¾Okh 

ùug o wkQkk úNdckh wdOdr fõ' ms<sld ffi, o 

wkQkk úNdckfhka fnfohs'

2n

n

n

2n

7'17 rEmh - W!kk úNdckh

úNdckh 1

úNdckh 2

W!kk úNdckh

j¾Kfoay ixLHdj wvla njg 

m;a lrk ffi, úNdck l%uh" 

W!kk úNdckh hs' ,sx.sl m%ckkfha 

§ isÿ jk ud;D yd ms;D ckaudKq 

ixfhdackfhka miq Ôù úfYaIhl 

j¾Kfoay ixLHdj mrïmrdfjka 

mrïmrdjg ksh;j mj;ajd .; hq;= 

h' tfia ùu i|yd ckaudKq ffi, 

iE§fï § j¾Kfoay ixLHdj yß wvla 

njg m;a lr .; hq;= h' 
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W!kk úNdckh iïmQ¾K ùu mshjr follska isÿ fõ' tys m<uq úNdckfha § 

j¾Kfoay ixLHdj wvla njg m;a fõ' tkï j¾Kfoay ixLHdj W!kkh fõ' 

fojkqj isÿ jk úNdckh tu ffi, wkQkk f,i úNdckh ùuhs' 

W!kk úNdckfha § j¾Kfoayj, cdkuh fjkialï isÿ jk ksid Ôùkaf.a kj 

,laIK yg .kS' fuh ffcj mßKduh isÿùfï § jeo.;a fõ'

wdfõKsl ,laIK fukav,af.a rgdj,ska wm.ukh ù we;s wjia:d

mrïmrdfjka mrïmrdjg ,laIK iïfm%aIKh ùfï § fukav,af.a rgdj,ska 

wm.ukh jk wjia:d we;'

ksoiqka - 

 ” wiïmQ¾K m%uqL;dj

 ” úlD;s

wiïmQ¾K m%uqL;dj
we;eï wjia:dj, § hï mriamrwe;eï wjia:dj, § hï mriamr

7'18 rEmh - wiïmQ¾K m%uqL;dj

,laIK hq., iu m%uqL fõ' r;=u,a 

iys; fykaÈßlald Ydl yd iqÿ u,a 

iys; fykaÈßlald Ydl fouqyqï lsÍu 

tjeks isoaêhls'

r;= yd iqÿ u,a iys; fykaÈßlald 

m%fNao fol fouqyqï l< úg F1 
mrïmrdfõ Ydl ish,a, u w;rueÈ 

frdai j¾K u,a ksmojhs' F1 
mrïmrdfõ Ydl iajmrd.Kh l< 

úg F2 mrïmrdfõ § r;= ( frdai ( iqÿ 

u,a iys; Ydl 1 ( 2 ( 1 wkqmd;hg 

,efí'

fuys § fouqyqï Ydl r;= yd iqÿ hk j¾K foflys w;rueÈ frdai j¾Kh iys; fõ' 

tkï r;= yd iqÿ hk tla j¾Khlaj;a m%uqL ù ke;' F2 mrïmrdfõ o wfmalaIs; 

3 ( 1 wkqmd;h fkd,efí' fuh wiïmQ¾K m%uqL;dj i|yd ksoiqkls'

úlD;s

iEu cdkhla u we;s jkafka fmr ;snQ cdkhl msgm;la jYfhks' idudkHfhka 

iEu cdkhla u uõ cdkhg iudk h' tfy;a we;eï úg uõ cdkhg jvd fjkia jQ 

ÿys;D cdk yg .kS' fujeks fjkia cdk yg .ekSu cdk úlD;s ùu kï fõ'

we;eï úlD;s" ndysr n,mEulska f;drj iajhxisoaO f,i yg .kS' úlsrKj,g 

Ndckh ùu fyda ridhksl øjH ksid o úlD;s we;s fõ'
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fuys § isÿjkafka j¾Kfoayj, fyda cdkj, fyda fjkialï we;s ùu h' cdk úlD;s 

ùu ksid idudkH ;;a;ajhg jvd fjkia Ôùyq ìys fj;s'

we,s orefjla we,s wef;la
7'19 rEmh

ksoiqka - ifuys iajdNdúl j¾Kh 

we;s ùug n,mdk 

cdkfha úlD;shla ksid 

we,s nj we;s fõ'

cdk úlD;shla ksid yg.;a we,s 

nj miqj wdfõKsl úh yels h' we,s 

nj ñksiqkaf.a fuka u i;=kaf.a o 

olakg ,efí'

ñksiqka w;r olakg ,efnk m%fõKsl wdndO

j¾Kfoay ;=< wvx.= cdkj, we;s jk úlD;s ksid úúO frda. ;;a;aj we;s fõ' fuu 

frda. wdfõKsl úh yels h' fujeks úlD;s" w,sx. ^ffoysl& j¾Kfoayj, fuka u 

,sx. j¾Kfoayj, o we;s úh yels h' ,sx. j¾Kfoayj, m%;snoaO jQ ks,Sk cdk ksid 

u;= jk ;;a;aj" ,sx. m%;snoaO ,laIK kï fõ' 

m<uqj wms" w,sx. j¾Kfoayj, we;s jk úlD;shla ksid yg.kakd wdndOhla 

ms<sn|j fidhd n,uq'

;e,iSñhdj

ñksidf.a reêrfha Tlaiscka mßjykh isÿ lrk jdylh jkafka ysfud.af,dìka kï 

hlv wvx.= fm%daàkh hs' ffoysl j¾Kfoayhl we;s ysfud.af,dìka ksIamdokhg 

n,mdk cdkh úlD;s ùfuka ysfud.af,dìka ksIamdokh wvd, ùu ;e,aiSñhd frda.

fha § isÿfõ'  

;e,iSñhd frda.Ska ksrla;shg fyj;a rla;ySk;djg Ndckh fõ' YÍrh ÿ¾j, fõ' 

Ôú; ld,h flá fõ'

;e,iSñhd wdfõKsl wdndOhla neúka ;e,iSñhd jdylhka fofofkl= w;r újdyh 

isÿ fkdl< hq;= h' Y%S ,xldfõ iuyr m%foaY ;=< ;e,iSñhd frda.Syq nyq,j jdih 

lr;s'

;e,iSñhdj nyq, m%foaYj, jhi wjqreÿ 15 g jeä mqoa.,hkag ;e,iSñhd frda.h 

iïnkaO ldâm;la ksl=;a lsÍfï l%uhla ixúOdkh lr we;' fi!LH fomd¾;fïka;=j 

u.ska l%shd;aul lrk fuu ldâ l%uh i|yd iafõÉPdfjka iyNd.s úh yels h' 

;e,iSñhd jdylhkag frdai mdg ldâm;la o" ;e,iSñhd frda.h fkdue;s whg 

fld< mdg ldâm;la o ksl=;a flf¾'

újdyhla isÿ lsÍug fmr fuu ldâm;a .e<mSu isÿ l< hq;= njg ffjoHjre 

Wmfoia fo;s'
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wu;r oekqug

újdyhla i|yd ;e,iSñhd .e<mSu

jdyl ia;%S ksfrda.S ia;%S mÍlaId fkdl< ia;%S

jdyl mqreI wjodkula we; wjodkula ke; wjodkula we;

ksfrda.S mqreIhd wjodkula ke; wjodkula ke; wjodkula ke;

mÍlaId fkdl< mqreI wjodkula we; wjodkula ke; wjodkula we;'

wms ó<`.g ,sx. m%;snoaO wdndO ms<sn|j fidhd n,uq' 

r;=-fld< j¾K wkaO;dj
fuh ñksiqka w;r nyq,; u ,sx.m%;snoaO frda.h hs' r;= meyeh" fld< meyefhka 

fjka lr y÷kd .ekSfï wmyiq;dj" fuu frda.fha iajNdjh hs' fjka lr y÷kd .ekSfï wmyiq;dj" fuu frda.fha iajNdjh hs'

fld<

fld<

r;=

r;=

7'20 rEmh

idudkH weil fmkSu

j¾K wkaO;djfhka fmf<k 
weil fmkSu

by< rEm foflka idudkH whl=g fmfkk wdldrh;a" 

my< rEm foflka r;=-fld< j¾K wkaO;dj we;s 

wfhl=g fmfkk wdldrh;a olajhs' 

fuu wdndOhg jeämqr u f.dÿrejkafka mqreIhka h' 

tu wdndOh iys; ia;%Ska yuqjkafka b;d l,d;=rlsks' 

frda.h we;s jkafka x j¾Kfoay u; msysgd we;s ks,Sk 

cdkhla ksid h' 

ia;%shlg j¾K wkaO;dj yg .kafka x j¾Kfoay 

foflys u ks,Sk cdkh ;snqKfyd;a muKls' th 

b;d úr, wjia:djls' tfy;a mqreIhl=g we;s tlu 

x j¾Kfoay u; ks,Sk cdkh ;snqKfyd;a Tyq j¾K 

wkaO;djg f.dÿre fõ' 

j¾K wkaO;dj fkdue;s mqreIfhl= yd jdyl ia;%shla w;r újdyfhka ,efnk 

orejkaf.a" j¾K wkaO;dj ms<sn| ;;a;ajh" 7'21 rEmfha oelafõ'

 jdyl uj

ksfrda.S ÿj jdyl ÿjksfrda.S mq;d frda.S mq;d

ksfrda.S mshd

x

B b

x

Bb

x x

B

x

BB

x x

bB

x x

B

x y

y

b

x y
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x y
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7'21 rEmh - r;=-fld< j¾KdkaO;dj m%fõKs.; jk wdldrh  
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ysfud*S,shdj
;=jd,hla yg .;a úg thska msg;g .,d tk reêrh leá .eiSu w;HjYH fõ' tu.ska 

;=jd,fhka ;jÿrg;a reêrh .,d hdu j<lS' kuq;a ysfud*S,shdj kï frda.h we;s 

whf.a reêrh leá .eiSug fndfyda fõ,djla .; fõ' tneúka l=vd ;=jd,hlska jqj 

o wêl f,i reêrh .,d hdu isÿ fõ' 

ysfud*S,shdj we;sjkafka ,sx. m%;snoaO ks,Sk cdkhla ksid h' fuh o msßñka w;r 

nyq, wdndOhls' fuu frda.h mrïmrdfjka mrïmrdjg f.k hkq ,nkafka jdyl 

ia;%Ska u.sks' 

ysfud*S,shdj m%fõKs.; jk wdldrh 7'22 rEmfha  oelafõ'ysfud*S,shdj m%fõKs.; jk wdldrh 7'22 rEmfha  oelafõ'

7'22 rEmh - ysfudamS,shdj m%fõKs.; jk wdldrh

jdyl uj

ksfrda.S ÿj jdyl ÿj

H

H

H

X

H

X

H

X

H

X

H

X

H

X

XX

X y

Y

YY

X

h

h

X

h

X

h

ksfrda.S mshd

ksfrda.S mq;d frda.S mq;d

h 
 - 

 
y

sf
u

da*
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sh
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= j
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h
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y
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u
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S,
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dj
g

 f
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= j

k
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dk
f

h
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m
%u

qL
 c

dk
h

by; oela jQ m%fõKsl wdndO ia;%Skag je<£ug we;s iïNdú;dj b;d wvq h' tfia jqj 

o ióm {d;Ska w;r we;s jk újdyj,ska WmÈk .eyekq orejka" tu frda.dndOj,g 

f.dÿre ùug jeä bvla mj;S'

7'2  m%fõKs úoHdj ñksidg jeo.;a jk wdldrh

Ydl wNsckkh

wo wm m%fhdackhg .kakd OdkH" t<j¿" m,;=re" udYfnda. yd u,a j¾. wdÈh 

l,lg fmr jkdka;rj, mej;s fkdysla; ^Wild type& o¾Y fõ'

ñksid úiska f;dardf.k lD;%su wNsckkh fyj;a uqyqï lsÍu u.ska wo mj;sk 

wdldrhg fuu fnda. fjkia lrf.k we; ^7'23 rEmh&'
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fkdysla; (Wild type) ;lald,s merKs ;lald,s kQ;k ;lald,s

7'23 rEmh

lD;%su wNsckkh u.ska ñksid ÈhqKq lr .;a fnda. Ydlj, ,laIK lsysmhla 

fufia h'

 ” flá l,lska M,odj ,eîu

 ” jeä M,odjla ,eîu

 ” úYd, m%udKfha M, ,eîu

 ” m<sfndaO yd È,Sr wdidokj,g Tfrd;a;= §u

 ” weisÍug yd m%jdykhg myiq ùu

fuu ,laIK ÈhqKq lr fkd.;af;a kï jeä jk ck.ykhg wdydr iemhSug 

fkdyels jkakg bv ;snqKs' fuu ld¾hh bgq lr .ekSu i|yd m%fõKs úoHdfjka 

,enqKq oekqu yd wjfndaOh b;d jeo.;a úh' ta ms<sn|j wm" úoHd{ f.%.¾ fukav,ag 

lD;fõ§ úh hq;= h'

7'3 mejreu

Y%S ,xldfõ wNsckk yd m¾fhaIK uOHia:dk u.ska ÈhqKq lr we;s 

i. ù m%fNao folla yd tajdfha iqúfYaIS ,laIK folla o

ii. ñßia m%fNaohla yd tys we;s iqúfYaIS ,laIKhla o 

iii. .ia,nq m%fNaohla yd tys we;s iqúfYaIS ,laIKhla o 

iv. lD;%su wNsckkfhka jeä ÈhqKq lrk ,o fjk;a fnda. j¾. ms<sn|j o 

fidhdn,d fmd;a msxpla ilia lrkak'

lD;%su wNsckkfha wjdis
lD;%su wNsckkh u.ska Ydl yd i;=kaf.a hym;a ,laIK ÈhqKq lr .ekSfuka 

ñksidg úYd, fiajhla ie,iS we;' kuq;a lD;%su wNsckkh ksid lsishï Ôùka 

j¾.hl uõ cdk" mrïmrd lsysmhl § iïmQ¾Kfhka u ke;s ù hdug bv we;' th 

Ôj f,dalfha iajdNdúl meje;aug ydkslr fõ'

hï Ôù úfYaIhl fkdysla; ^j,a& o¾Y wdrlaId lr .ekSu b;d jeo.;a fõ' fuu 

fkdysla; o¾Yj, we;s cdk" iajdNdúl mßirfha ÿIalr ;;a;ajhg uqyqK foñka 

yev.eiqKq ksid" Yla;su;a h' wm j.d lrk fnda.hla" hï ndysr n,mEula ksid j| 

ù hdfï ;¾ckhlg uqyqK ÿkfyd;a" tu fnda.h fkdysla; o¾Yh iu. fouqyqï 

l< yels h' tu fouqyqfuka ,efnk kj fnda. m%fNaoh jvd Yla;su;a tlla jkq 

we;' 
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lD;%su wNsckkh ksid ffcj úúO;ajh wvq ùu o isÿ fõ' lD;%su wNsckkfhka 

fnda lr .;a tlu ,laIK iys; Ydl úYd, m%udKfhka j.d lsÍu fuhg fya;= fõ'

ksoiqka - rn¾ j;a;la" f;a j;a;la

rn¾ j;a;la .ek is;d n,kak' tys we;af;a tlu uõ .ilska ,nd .;a frdamK 

øjHj,ska j¾Okh lr .;a Ydl iuQyhls' tys lsisÿ ffcj úúO;ajhla ke;' lsishï 

frda.hla je,÷kfyd;a tu frda.h ksid Ydl ish,a, u úkdY jkq we;'

cdk ;dlaIKfha Ndú;

cdk u.ska Ôúfhl=f.a ,laIK ;SrKh lsÍu o tajd mrïmrdfjka mrïmrdjg f.k 

hdu o isÿ flf¾' tla Ôù úfYaIhlg wh;a cdk" ;j;a Ôù úfYaIhlg we;=¿ lsÍu 

cdk ;dlaIKfha § isÿ flf¾' tu.ska tla Ôù úfYaIhl mj;sk ,laIK" ;j;a Ôù 

úfYaIhlg ,nd Èh yels h'

fuhg tla ksoiqkla kï rkajka iy,a (Golden rice) ks¾udKh lsÍuhs' rkajka 

iy,a hkq úgñka A m%udKh jeä lrk ,o iy,a j¾.hls' ly vef*dä,a Ydlfhka 

,nd .;a cdkhla f.dhï Ydlhg noaO lsÍfuka rkajka iy,a Ydlh ks¾udKh 

lrk ,È ^7'24 rEmh&'lrk ,È ^7'24 rEmh&'

ly vef*dä,a Ydlh rkajka iy,a
7'24 rEmh

n;a m%Odk wdydrh jYfhka .kakd rgj, <uqkaf.a úgñka A W!k;dj u`.yrjd 

.ekSug rkajka iy,a wdOdr jkq we;'

7'4 mejreu

cdk ;dlaIKh u.ska ks¾udKh lrk ,o kj Ydl yd i;=ka ms<sn| f;dr;=re     

/ialr fmd;a msxpla ilia lrkak'

m%fõKsl øjH fjkia lsÍfuka ksmojk ,o wdydr (Genetically modified 
foods)  
úoHd{hska úiska cdk ;dlaIKh fhdod .ksñka" j.d lrkq ,nk fnda.j, .;s 
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,laIK fjkia lr we;' fuf,i cdk fjkia l< Ydlj,ska ,nd .;a wdydr" fï 

jk úg fjf<|fmd<g ksl=;a lr we;' 

ksoiqka - iy,a" bß`.=" fidahd" ;lald,s" w¾;dm,a

fuu Ydlj, cdk fjkia lsÍu u.ska wiajekak jeä lsÍu" tu fnda. frda.j,g 

Tfrd;a;= §fï yelshdj j¾Okh lsÍu" wdydrj, fmdaIK w.h jeä lsÍu" wid;añl;d 

we;s ùfï yelshdj wvq lsÍu wdÈh isÿ lr we;'

fjf<|fmd<g ksl=;a lsÍug fmr cdk fjkia l< wdydr mßfNdackhg iqÿiq njg 

ms<s.;a wdh;k u.ska iy;sl l< hq;= h' 

cdk fjkia l< wdydr Y%S ,xldjg wdkhkh lsÍfï § ta i|yd úfYaI wjirhla 

,nd .; hq;= h' tfuka u tjeks wdydr Y%S ,xldfõ fjf<|fmd<g bÈßm;a lsÍfï § 

tajd cdk fjkia l< wdydr njg f,an,fha i|yka l< hq;= h'

cdk fjkia l< wdydr" ñksia isrerg lsisÿ ydkshla isÿ fkdlrk nj úoHd{fhda 

m%ldY lr;s' tfy;a idudkH ck;dj ;=< fuu wdydr .ek ielhla mj;S' fuh 

wdpdr O¾u yd iïnkaO .eg¨jla muKs' 

wdfõKsl ,laIK m%fõKs.; ùu ms<sn|j nqÿoyfuys îc kshduh u.ska lshefjk 

nj fndfyda W.;=kaf.a u;h hs'

fldia weghlska fldia me<hla yg .ekSu o orejka uõmshkaf.a yevrej .ekSu o 

îc kshduh wkqj isÿ fõ' .uka ú,dih" lgy`v wdÈh o uõmshkaf.a îc Wreuh 

wkqj we;s jk nj fuhska lshefõ'

nqoaO f>daI ysñhkaf.a w;a:id,skS kdu Oïu ix.kS m%lrKdÜG l:d .%ka:fhys îc 

kshduh .ek i|yka fõ'kshduh .ek i|yka fõ'

wu;r oekqug

fn!oaO ixialD;sl uOHia:dkh u.ska m%ldYhg m;a lr we;s mQcH mKaä; 

h.sr, m[a[dkkao ysñhka úiska ixialrKh lrk ,o .%ka:fhys 240 jk 

msgqfõ îc kshduh .ek i|yka fõ'

7'3 iajdNdúl jrK jdohg mokï jQ idOl yd l%shdj,s

ffcj mßKduh
mDÓúh u; Ôùka we;s jQfha flfia o@ j¾;udkfha mj;sk w;s úYd, úúO;ajhla 

iys; Ôùka iuQyh we;s jQfha flfia o@ fujeks .eg¨ i|yd Tn o úi÷ï fidhkakg 

we;' w;S;fha isg u fuu .eg¨j,g ms<s;=re jYfhka úúO u;jdo bÈßm;a ù we;'

fuf,i bÈßm;a jQ tla jdohla jQfha ueùï jdoh hs' fuu jdohg wkqj úYajh we;=¿ 

ish¨ u jia;= yd Ôùka oeka mj;sk wdldrfhka u i¾j n,Odßfhl= úiska ujkq 

,eî h' ms<s.; yels idlaIH fkdue;s ksid fuu u;h úoHd{hskaf.a wjOdkhg 

,la fkdù h'
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wÔù øjHj,ska bfí u Ôùka ìys jQ nj iajhxisoaO ckk jdoh u.ska bÈßm;a jQ 

woyi hs' úoHd{hska úiska mÍlaIKd;aul o;a; Wmfhda.S fldg f.k fuu u;h o 

m%;slafIam lrk ,È' 

Ôjh wNHjldYfha isg meñKs njg o u;hla bÈßm;a úh' j¾;udkfha we;eï 

úoHd{fhda o fuu u;h ms<s.ks;s'

7'5 mejreu

ueùï jdoh yd iajhxisoaO ckk jdoh .ek f;dr;=re fidhd fmd;a msxpla ilia 

lrkak'
 

ffcj ridhksl mßKduh ms<sn| jdoh
mDÓúh u; ridhksl øjH w;r isÿ jQ m%;sl%shdjkaf.ka uq,ska u ir, Ôùka yg.;a 

nj;a áflka ál tu Ôùkaf.a ixlS¾K;ajh jeä ù wo isák Ôùka olajd mßKduh 

jQ nj;a fuu jdofhka lshefõ' fuu u;h i|yd úoHd;aul idlaIH rdYshla we;s 

neúka th fndfyda úoHd{hska úiska ms<sf.k we;'

ffcj mßKduh meyeÈ,s lsÍu i|yd m%n,; u 

neúka th fndfyda úoHd{hska úiska ms<sf.k we;'

7'25 rEmh - pd,aia vdúka

jdoh bÈßm;a lrk ,oafoa 1859 § ì%;dkH 

cd;sl pd,aia vdúka kï úoHd{hd úisks ^7'25 

rEmh&'

mßKduh ms<sn| iajdNdúl jrK jdoh

pd,aia vdúka f,dalh mqrd ixpdrfha 

fhfoñka Ôùka ms<sn|j f;dr;=re /ia lf<a 

h' úfYaIfhka u ol=Kq weußldjg wdikakj 

msysá .e,mf.daia ¥m;aj, Ôùka ms<sn|j Tyq 

úiska wOHhkh lrk ,È' ol=Kq weußld 

uyoaùmfha fuka u .e,mf.daia ¥m;aj, 

ojdih l< msxÑ (Finches) l=re,a,ka 

ms<sn|j Tyqf.a wjOdkh fhduq úh' tu 

l=re,a,kaf.a fydgfha yevh" Tjqka .kakd 

wdydrh wkqj fjkiaj mej;s wdldrh Tyq 

ksÍlaIKh lf<a h' 

jir 30l muK ld,hla" Tyq ;ud /ia l< 

o;a; fyd¢ka wOHhkh lf<a h' 

mßKduh ms<sn|j wOHhkfha § vdúka 

wkdjrKh lr .;a lreKq lsysmhla we;' 

tys mshjr ms<sfj< yd iïnkaO;dj  ú.%y 

lsÍfï § iajdNdúl jrK jdoh l%shd;aul ùu wjfndaO lr .; yels h'

úiska wOHhkh lrk ,È' ol=Kq weußld 

uyoaùmfha fuka u .e,mf.daia ¥m;aj, 

l=re,a,ka 

ms<sn|j Tyqf.a wjOdkh fhduq úh' tu 

l=re,a,kaf.a fydgfha yevh" Tjqka .kakd 

wdydrh wkqj fjkiaj mej;s wdldrh Tyq 

jir 30l muK ld,hla" Tyq ;ud /ia l< 

mßKduh ms<sn|j wOHhkfha § vdúka 

wkdjrKh lr .;a lreKq lsysmhla we;' 

tys mshjr ms<sfj< yd iïnkaO;dj  ú.%y 

7'26 rEmh - msxÑ l=re,a,kaf.a fydgfha yevh" 

wdydrh wkqj fjkia jk whqre

îc j¾. nqÈk

Ydl wxl=r nqÈk lDóka nqÈk

mf;dla" m,;=re 

yd u,a nqÈk
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iajdNdúl jrK jdoh bÈßm;a lrkq ,enQfha i;a;aj .yk ms<sn|j lrk ,o jeo.;a 

ksÍlaIK folla mokï fldg f.k h' tkï"

 ” wêckkh

 ” m%fNao mej;Su

tu ksÍlaIK weiqfrka pd,aia vdúka my; oelafjk Wml,amk f.dvke.=fõ h'

 ” Ôjk wjYH;d i|yd ;r.hla we;s ùu ^Ôjk igk&

 ” WÑ;u Ôùka m%j¾Okh ùu ^WÑf;dakak;sh& 

iajdNdúl jrKhg n,mdk idOl

jrKh hkq f;aÍu hs' iajNdjO¾uhd úiska f;aÍu isÿ lrk iajdNdúl jrKh 

l%shd;aul jk wdldrh oeka wms fidhd n,uq'

wêckkh

7'27 rEmh - biaf.ähka rdYshla we;s jQj;a 

f.ïnka njg m;a jkafka ál fofkls

Ôùyq ;u Ôú; ld,h ;=< § w;s úYd, cks;hska 

ixLHdjla ìys lr;s' th wêckkh hs' Ydl 

yd i;=ka hk foj¾.h i`oyd u fuh i;H 

fõ' 

wn Ydlhlska jirla ;=< wn weg oyia 

.Kkla ksmo fõ' tu wn weg ish,a, me< ù 

thska yg .kakd Ydlj,ska B<`. mrïmrdfõ 

§ wn weg fldmuK ksmofjkq we;s o@ yg 

.kakd wn Ydl fkdkeiS fuf,i mrïmrd 

lsysmhla .;jqjfyd;a uq¿ mDÓúhu jeiS hk ;rï wn Ydl yg .kakg mq¿jk'

f.d¿fn,af,la jrlg ì;a;r oyia .Kkla ouhs' tajdhska ìysjk f.d¿fn,a,ka 

kej; ì;a;r ouk ;=re Ôj;a jqjfyd;a B<`. mrïmrdfõ § ;j;a f.d¿fn,a,ka w;s 

úYd, ixLHdjla ìys lrkq we;'

flfia jqj o Ydl fyda i;=ka fï wdldrhg fnda fkdjk nj vdúka fmkajd 

ÿkafka h' Bg fya;=j Tjqka jeä fofkla m%ckkh i|yd mßK; jk ;=re Ôj;a 

fkdùu hs' 

Ôùka w;r m%fNaok ;sîu

Ôùkaf.a ,laIK" cdk u.ska ;SrKh jk nj;a" cklhkaf.ka cks;hkag cdk 

Tiafia ,laIK iïfm%aIKh jk nj;a wms bf.k .;suq' cks;hl=g ;udf.a cdkj,ska 

yß wvla ujf.ka o yß wvla mshdf.ka o ,efí' tneúka cks;hd cklhkag hï 

m%udKhlska iudk jk w;r we;eï ,laIK w;ska fjkialï o olajkq we;'

cks;hka ;=< ;j;a wdldrhlg m%fNaok we;s úh yels h' tfia jkafka úlD;s we;s 

ùu ksid h' fï wkqj Ôù .ykhl úúO m%fNaok iys; Ôùka isáh yels h' fuu 

m%fNaok tu Ôùkaf.a tÈfkod meje;au i|yd we;eïúg m%fhdackj;a fõ' we;eïúg 

m%fhdackj;a fkdfõ' fuu m%fNaok Tjqka uqyqK fok ;r.fha § jdisodhl fõ kï 

bÈßhg hkq we;' 
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ydjqka w;r m%fNao ueflda .srjqkaf.a m%fNao
7'28 rEmh

Ôjk wjYH;d i|yd ;r.hla mej;Su

Ôùyq ;u Ôú; ld,h ;=< wdydr" c,h" jd;h" bvlv jeks wjYH;d i|yd uy;a 

;r.hl fhfo;s' tfuka u wdf,dalh i|yd o Ydl w;r ;r.hla mj;S'

fï Ôùka w;ßka m%ckkh f;la Ôj;a jkafka tu ;r.fhka ch .kakd Ôùka 

muKls' ;r.hg uqyqKÈh fkdyels Ôùyq ñh h;s' ta wkqj ;r.h ksid .ykhl 

ixLHdj wkjYH mßÈ jeä ùu md,kh fõ' 

WÑ; u Ôùka m%j¾;kh ùu ^WÑf;dakak;sh&

Ôùka mßirh iu. ;u wjYH;d i|yd .efgk úg tu mßirhg jvd;a .e<fmk 

,laIK iys; m%fNao" we;s Ôùkag jeä jdishla ,efí' Tjqkaf.a cdkj, tu ,laIK 

igyka ù we;' tjeks Ôùka tu mßirh ;=< b;sß fõ' WÑ; ,laIK fkdolajk 

Ôùyq mßirfhka bj;a ù h;s' ke;fyd;a j| ù h;s' 

B<`. mrïmrdj we;s jkafka mßirfha b;sß jk" WÑ; ,laIK iys; Ôùkaf.ks' 

Tjqkaf.a tu ,laIK cdk Tiafia bÈß mrïmrdjg ,efí' fuf,i l,la .; jk 

úg tu Ôù .ykh ;=< b;sß jkafka mßirhg WÑ; ,laIK iys; Ôùka muKs' fï 

l%shdj,sh kej; kej; isÿ ùfuka Ôù .ykhl uq,a Ôùkag jvd fjkia m%fNaok 

we;s úh yels h' 

fï wkqj iajdNdúl mßirhg WÑ; jdisodhl m%fNaok iys; Ôùka mßirh úiska 

jrKh ̂ f;aÍu& lrkq ,nk neúka fuu l%shdj,sh" iajdNdúl jrKh f,i ye¢kafõ' 

7'6 mejreu

uÿrejka DDT j,g m%;sfrdaë;djla we;s lr .ekSfï ixisoaêh iajNdúl jrK 

jdoh wkqj mshjr u.ska meyeÈ,s lrkak' fï i|yd .=re;=udf.a iydh ,nd .kak' 

ffcj mßKduh isÿ jQ njg idlaIH

ffcj mßKduh b;d fiñka isÿ jk l%shdj,shla neúka mqoa.,fhl=f.a Ôú; ld,h 

;=< § mßKduh isÿ jk whqre ksÍlaIKh l< fkdyels h' tneúka mßKduh isÿ jQ 

nj oek.; yelafla ld,hla ;siafia tla/ia jQ idlaIH mÍlaId lsÍfuks' mßKduh 

isÿ jQ njg idlaIH rdYshla úúO úIh lafIa;% ;=<ska ,eî we;' f*dis, wOHhkh 

u.ska ,efnk idlaIH ms<sn|j i,ld n,uq'
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f*dis, f,i ye¢kafjkafka wE; w;S;fha isá úúO Ôùka b;sß lr .sh iajdNdúl 

igyka h' f*dis, wdldr lsysmhla fufia h'

 ” iïmQ¾Kfhka Ôúhd u ixrlaIKh jQ f*dis,

 ” Ydl ÿïu, ;=< ixrlaIK jQ Ôùka

 ” wjidÈ; mdxY= ia;rj, ;ekam;a jQ wiaÓ len,s" o;a wdÈh

 ” mdIdK ;Ügq ;=< ;ekam;a jQ Ôùka Èrdm;a ù ta fjkqjg tu ia:dkfha iEfok 

wÉpq

 ” uv u; igyka jQ merKs Ôùkaf.a md igyka  

 ” ihsîßhdfõ ysu ;Ügqj,g hg ù 

ixrlaIKh jQ ueu;a megfjl=f.a 

f*dis,hla

7'29 rEmh

 ” ÿïu, ^weïn¾& ;=< ixrlaIKh jQ 

lDñfhla

7'30 rEmh

 ” vhsfkdfida¾ if;l=f.a ufvys igyka 

jQ wÉpqjla

7'31 rEmh

 ” mdIdK ;Ügq ;=< isr jQ 

vhsfkdfid¾ wiaÓ iels,a,la

7'32 rEmh

wE; w;S;fha isg wo olajd Ôùka l%ufhka fjkia jQ wdldrh f*dis, wOHhkh 

lsÍfuka oek .; yels h' oekg olakg ,efnk lsishï if;l= fyda Ydlhla 

fyda w;S;fha isg l%ufhka fjkia fjñka mej; wd whqre o tu.ska oek .; 

yels h' fuhg ksoiqkla kï b;d fyd¢ka wOHhkh lr we;s wYajhdf.a f*dis, 

b;sydih hs ^7'33 rEmh&'

oekg olakg ,efnk Ôùkaf.a o oekg j| ù f.dia we;s Ôùkaf.a o f*dis, yuq ù 

we;' fuhska meyeÈ,s jkafka mßKdu l%shdj,sh isÿ ù we;s nj;a" tu l%shdj,sfha 

§ we;eï Ôùka fjkia jQ mßir ;;a;ajj,g fkd.e<mSu ksid j| ù .sh nj;a h'
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7'33 rEmh - wYajhdf.a mßKduh

mßKdufha jeo.;alu

iajdNdúl mßirh ksr;=reju fjkia fjñka mj;S' tfia fjkia jk mßirhla iu. 

Ôùka o fjkia ùu fyj;a mßKduh ùu isÿ fkdjqjfyd;a Ôùkag kj mßirfhys 

Ôj;a ùug fkdyels jkq we;' Ôúfhl=g hï mßirhl fkdkeiS Ôj;a ùug kï ta 

mßirhg .e<fmk wkqj¾;k Ôúhd i;=j ;sìh hq;= h'

úlD;s yg .ekSu;a tu úlD;s" iajdNdúl jrKhg Ndck ùu;a u.ska Ôù .yk ;=< 

kj m%fNao yd kj úfYaI yg .kS' fjkia jk mßirfha fkdkeiS mej;Su i|yd 

tu l%shdj,sh È.ska È.g u isÿ úh hq;= h'

7'34 rEmh - ñksidf.a mßKduh

Ydlj, o i;=kaf.a o mßKduh 

oekqÿ fkdlvjd isÿfjñka 

mj;S' kuq;a th wmg ksÍlaIKh 

l< fkdyelafla mßKduh b;d 

fiñka isÿ jk l%shdj,shla 

ksid h'

ñksid o mßKduh fjñka isà' 

kQ;k udkjhdf.a mßKduh 

jir ñ,shk 2'5 l muK fmr 

isg isÿ fõ f.k tkafka hehs kQ;k fidhd .ekSïj,ska fy<s ù we;' 

§¾> ld,hla ;siafia jdkr udkjhdf.a isg kQ;k udkjhd olajd ñksid mßKduh 

jQ whqre" 7'34 rEmfha oelafõ'

7'7 mejreu

ñksid uqyqK fok mdßißl ;;a;aj yd wNsfhda. wkqj" ld,hdf.a wejEfuka 

we;s fõ hhs is;sh yels wkd.; udkjhdf.a iajrEmh" jpkj,ska fyda Ñ;%hlska 

olajkak' 

b`.sh - kQ;k udkjhd w;a md wvqfjka Ndú; lr fud<h jeämqr Ndú; lrhs'
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nqÿ oyfï tk fya;=M,jdoh weiqfrka mßKduh meyeÈ,s l< yels h' 

ixhqla; ksldfha fia, iQ;%fha fufia i|yka fõ'

 h:d w[a[;rx îcx - fL;af;a jq;a;x úrEy;S

 mGúrixp wdyïu     - isf;ayxp ;¥Nhx

 tjx nkaOdp Od;=fhda - c p wdh;kd bfu

 fya;=x máÉp iïN+;x - fya;= Nx.d ksrÊCOf¾

flf;ys jmq, îchla fmdf<da rih o c,h o ,en f.k hï fia me< jkafka o 

tfia u ialkaOfhda o Od;+yq o i,dh;kfhda o hk fudjqyq fya;=j ksid yg 

.kafkda h' fya;= ke;sùfuka ke;s ù hkafkda h'

fya;= M, O¾uh wkqj mdo rys; i;=ka jk khs yd .er`ä wd§ka we;s jQfha 

flfia oe hs fidhd n,uq'

tlsfklg <xj msysá ng m÷re jeks Ydl iys; mßirhl fjfik ;,f.dhska" 

lgqiaika jeks i;=ka .ek is;d n,uq' Wkaf.a msg;g fkrd we;s mdo" m÷re 

w;ßka .uka lsÍug ndOdjls'

7'35 rEmh - ñksidf.a fY%daKsfïL,djg 

wkqrEm jk msUqrdf.a iels,a,l fldgila 

f.d÷re w,a,d .ekSfï § yd i;=kaf.

ka fíÍfï § jvd È.g mdo we;s i;=ka 

mrdch fjñka mdo fldgg we;s i;=kaf.a 

meje;au ;yjqre fõ' fuu flá mdo 

we;s i;=ka" flá mdo we;s mrïmrdjla 

ìys lr;s' mßirfha n,mEu ksid fuu 

mrïmrdj, o jvd flá mdo we;s i;=ka 

b;sß fjñka wfkla i;=ka j| ù hhs' 

wjqreÿ ñ,shk ish .Kkla .; jk úg 

tu mßirfha úiQ mdo iys; Wr.hska" mdo 

rys; Wr.hska njg mßKduh ù we;' tkï fya;=jg wod<j M,h ,eî we;'

msUqrkaf.a wegiels,af,ys YÍr wNHka;rfha mj;sk mdoj, b;sß ù we;s l=vd 

wiaÓ mej;Su o  by; isoaêhg ksoiqkla fõ'
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idrdxYh
 ” Ôùkaf.a ,laIK mrïmrdfjka mrïmrdjg Wreu ùu" wdfõKsh kï fõ'

 ” wdfõKsh ms<sn|j uq,ska u mÍlaIKd;aulj fmkajd ÿkafka f.%.¾ fukav,a 

úµd{hd úisks' 

 ” Wi yd ñá jeks m%;súreoaO ,laIK iys; kquqyqï Ydl fouqyqï l< úg 

m<uq mrïmrdfõ biau;= jk ,laIKh" m%uqL ,laIKh f,i o hgm;a jk 

,laIKh" ks,Sk ,laIKh f,i o y÷kajhs'

 ” Ôùkaf.a ,laIK" wxY=uh idOl úfYaIhla u.ska ;SrKh jk nj fukav,af.a 

woyi úh' fuu idOl cdk hkqfjka miqj kï lrk ,È'

 ” we;eï fya;= ksid cdkj, we;s jk fjkialï" úlD;s kï fõ'

 ” fukav,af.a fidhd .ekSï mokï lr .ksñka úúO jdisodhl ,laIK we;s 

u,a" m,;=re" t<j¿" OdkH wdÈh o n,a,ka" n<¨ka" .jhka" l=l=<ka jeks 

i;=ka o ,nd .efka' 

 ” lD;%su fouqyqïlrKh yd f;aÍu ksid fkdysla; cdk iïmQ¾Kfhka u 

ke;s ù hd yels h'

 ” ysfuda*S,shdj" ;e,iSñhdj yd j¾K wkaO;dj" m%fõKs wdndO w;=frka 

iuyrls'

 ” oekqj;a ùu ;=<ska we;eï m%fõKs wdndO j<lajd .; yels h'

 ” wkQkk úNdckh yd W!kk úNdckh hkqfjka ffi, úNdck l%u folla 

we;'

 ” cdk ;dlaIKh weiqfrka tla Ôúfhl=f.a cdk fjk;a Ôúfhl=g noaO lr 

m%fhdackj;a Ôùka ìys lr f.k we;'

 ” mDÓúfhys mj;sk w;s úYd, ffcj úúO;ajh meyeÈ,s lsÍu i|yd úúO 

jdo bÈßm;a ù we;'

 ” tu u; w;=frka ir, Ôùka uq,ska yg f.k miqj ixlS¾K njg m;a jQfha 

h" hk woyi u; mokï jQ ffcj mßKduh ms<sn| u;h oekg ms<sf.k 

we;' 

 ” ffcj mßKduh meyeÈ,s lsÍu i|yd pd,aia vdúka úiska bÈßm;a lrk ,o 

iajdNdúl jrKh u.ska kj úfYaI yg .ekSu ms<sn| jdoh oeka fndfyda 

úoHd{fhda ms<s.ks;s' 

 ” iajdNdúl jrKfha § w;s ckkh" m%fNaok mej;Su" ;r.h yd WÑf;dakak;sh 

hk mshjr wkql%uh meyeÈ,sj oel .; yels h'

 ” ffcj mßKduh isÿ jQ njg f*dis, u.ska m%n, idlaIH ,eî we;'

 ” fjkia jk mßirh ;=< Ôùkaf.a wLKav meje;au i|yd mßKduh jeo.;a 

fõ'

 ” mßKduh fkdlvjd isÿ jk w;r Ôùka ish,a, tu l%shdj,shg Ndckh 

fõ'
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wNHdih

^01&' ksjerÈ ms<s;=r f;darkak'

01' m%fõKsl mÍlaIKhl § kquqyqï Wi Ydl m%fNaohla" kquqyqï ñá Ydl 

m%fNaohla iu. fouqyqï lrk ,È' ,efnk m%;sM,h úh yelafla l=ula o@

1' ish¨u Ydl Wi Ydl ùu

2' ish¨u Ydl ñá Ydl ùu

3' Wi Ydl ;=klg ñá Ydl tlla ,eîu

4' m%;sM,h iaÓrj u lsj fkdyels h'

02' ñksiqka w;r olakg ,efnk wdfõKsl úh yels frda.hla fkdjkafka 

l=ula o@

1' .,.Kavh 2' ysfud*S,shdj

3' j¾K wkaO;dj 4' ;e,iSñhdj

03' m%fõKs mÍlaIKfha § kquqyqï Wi uE Ydlhla" kquqyqï ñá uE Ydlhla iu. 

fouqyqï lrk ,È' m<uq mrïrdfõ (F1) Ydl iajmrd.Kh lr ,efnk îc 

me< l< úg" m%;sM,h jkafka l=ula o@

1' Wi 3 ( ñá 1 2' ñá 3 ( Wi 1

3' ish,a,u Wi Ydl 4' ish,a,u ñá Ydl

04' Èj frda,a lsÍfï yelshdj we;s ujlg yd msfhl=g orejka y;r fofkl= 

úh' Tjqkaf.ka ;=ka fofkl=g Èj frda,a lsÍfï yelshdj ;snQ w;r tla 

orefjl=g tu yelshdj fkd;snqKs' 

A. Èj frda,a lsÍfï yelshdj wdfõKsl ,laIKhls'

B. Èj frda,a lsÍfï yelshdj m%uqL ,laIKh o tu yelshdj ke;s nj 

ks,Sk ,laIK o fõ'

fï ms<sn|j my; oelafjk m%ldYk w;=ßka

1. A i;Hh B wi;H h 2. A wi;Hh B i;H h

3. A yd B hk folu i;H h 4. A yd B hk folu wi;H h

05' ÿUqre meye;s weia we;s msfhl=g yd ks,a meye;s weia we;s ujlg Wmka 

orejka ish¨ fokd u ÿUqre meye;s weia we;s wh jQy' fï wkqj weiaj, 

j¾Kh .ek lsj yelafla l=ula o@

1' ks,a weia j¾Kh m%uqL nj h 2' ÿUqre weia j¾Kh m%uqL nj h

3' ÿUqre weia j¾Kh ks,Sk nj h 4' ÿUqre weia j¾Kh ks,Sk nj h
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06' f*dis, hkqfjka ye¢kafjkafka"

1' Ôùkaf.a mßKduh fmkakqï lrk idlaIH hs'

2' w;S;fha Ôj;aj isá oeka mDÓúh u; olakg ke;s Ôùka h'

3' w;S;fha Ôj;aj isáfha hhs úYajdi lrk Ôùka h'

4' m%d.a ft;sydisl Ôùka fyda Tjqkaf.a fldgia fyda ta ms<sn| idlaIH 

hs'

07' mßKduh isÿ ùug fya;= jkafka"

1' mqoa.,hska jgdmsgdjg iß,k fia fjkia ùu h

2' mrmqfrka mrmqrg ,laIK iïfm%aIKh ùu h

3' m%fNaok we;s ù jeäfhka u jdisodhl tajd m%j¾;kh ùu h'

4' Ôùka mßirhg wkqj¾;kh ùu h'

08' f.j;= uE Ydlhl m%uqL yd ks,Sk ,laIKh hk folg u cdk wvx.= ù 

we;s úg tu Ydlh fmkakqï lrkafka"

1' m%uqL ,laIKh hs'

2' ks,Sk ,laIKh hs'

3' tu ,laIK folu h'

4' w;rueÈ ,laIKhls'

09' tla;rd Ydl j¾.hl r;= u,a yg .ekSu m%uqL ,laIKh jk w;r iqÿ  u,a 

yg .ekSu ks,Sk ,laIKh fõ' r;= u,a R o iqÿ u,a r o fhdod .;a úg 

tu Ydl j¾.fha iqÿ u,a yg .kakd Ydlhl cdk ixhq;sh úh yelafla 

l=ula o@

1' RR 2' rr 3' Rr 4' rR

10' ysfuda*S,shdjg jdyl ldka;djla ksfrda.S mqreIfhl= w;r újdyfhka we;s 

úh yels orejka ms<sn| ksjerÈ m%ldYh l=ula o@

1' ish¨ u orejka ksfrda.S fyda jdyl fõ'

2' lsisÿ orefjl=g frda.S ;;a;ajh we;s fkdfõ'

3' ish¨ u orejka frda.S fyda jdyl wjia:dfõ fyda fõ'

4' .eyekq orejka jdyl fyda ksfrda.S jk w;r msßñ orejka ksfrda.S 

fyda frda.S fõ'
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^02&' my; olajd we;s m%ldY ksjerÈ kï ^√& ,l=K o jerÈ kï ^«& ,l=K o 

fhdokak'

1' wdfõKsh ms<sn| bf.kSu m%fõKs úoHdj kï fõ' ^   &

2' tt u.ska fouqyqï Ôúfhla ksrEmKh lrhs' ^   &

3' wdfõKsh hkq foudmsh ,laIK orejkag iïfm%aIKh ùuhs' ^   &

4' r;= fld< j¾KdkaO;dj mqreIhkag jvd ia;%Ska w;r olakg 

,efí'

^   &

5' Ôúhdf.a ,laIK cdk u.ska ;SrKh flf¾' ^   &

^03&' my; olajd we;af;a cklhkaf.ka cks;hkag ,laIK Wreu jk rgdj 

fmkajk igykls' tys ysia;eka mqrjkak'

Tt

Tt
Wi Ydl Wi Ydl ñá Ydl

T T t

× Tt

^04&' olajd we;s igyk ;=<g fuu jpk iqÿiq mßÈ fhdokak ^cdk" m%fõKs 

úoHdj" ,laIK&'
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