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tallh 18  -  iajdNdúl ksIamdok

nyqjrK m%Yak

1' my; § we;s ødjl w;=ßka ks¾O%eùh ødjlh f;darkak'
1' fylafiaka 2' c,h
3' t;fkda,a 4' vhslaf,dfrdfuf;aka
5' weisála weisâ

2' ødjlj, O%eùh;dj wvq jk ms<sfj< ksjerÈ j olajk ms<s;=r jkqfha"
1' c,h" fylafiaka" fnkaiSka" t;fkda,a
2' fylafiaka" c,h" t;fkda,a" weisála weisâ
3' vhslaf,dfrdfuf;aka" c,h" t;fkda,a" t;s,a weisfÜÜ
4' c,h" t;fkda,a" vhslaf,dfrdfuf;akaa" fylafiaka
5' t;s,a weisfÜÜ" c,h" t;fkda,a" laf,drf*daï

3' my; § we;s iajNdj ksIamdok w;=ßka m%d:ñl mßjD;a;chla fkd jkafka"
1' fm%daàk 2' fmd,s*sfkda,
3' úgñk 4' ,smsv
5' iSks

4' iajdNdúl ksIamdok j¾. l< yels uQ,sl fldgia fol jkqfha @
1' m%d:ñl mßjD;a;c yd oaú;Shsl mßjD;a;c
2' Ydluh ksIamdok iy i;a;ajuh ksIamdok
3' *sfkda, iy fmd,s*sfkda,
4' weuhsf,daia yd weuhsf,dfmlaàka
5' wdkhksl iajdNdúl ksIamdok iy wmkhksl iajdNdj ksIamdok

5' ksj/È m%d:ñl mßjD;a;c l=,lh f;darkak'
1' ldfndayhsâf¾g" ,smsv" kshqlaf,hsla weisâ" g¾*ska
2' fmd,s*sfkda," *sfkda," .a¨fldaia" fïo wï,
3' ldfndayhsâf¾g" fm%daàk" ,smsv" úgñk
4' fm%daàk" g¾*sk" we,alf,dhsv" fïo wï,
5' ldfndayhsâf¾g" kshqla,sla wï," fïo wï," i.kaO f;,a

6' ksjerÈ oaú;shsl mßjD;a;c l=,lh f;darkak'
1' fmd,s*sfkda," we,alf,dhsv" i.kaO f;,a" g¾*sk
2' g¾*sk" ldfndayhsâf¾g" we,alf,dhsv" i.kaO f;,a
3' fm%daàk" msfkda," fmd,s*sfkda," ,smsv
4' ldfndayhsâf¾g" ,smsv" g¾*sk" fmd,s*sfkda,
5' fm%daàk" i.kaO f;,a" ldfndayhsâf¾g" g¾*sk

7' oaú;shsl mßjD;a;c iïnkaOfhka ksjerÈ j.ka;sh jkqfha@
1' oaú;shsl mßjD;a;c iEu Ôúhl= ;=,u uyd mßudKfhka ksmofõ'
2' oaú;shsl mßjD;a;c Ôúhl= ;=< iqúfYaIs jQ ld¾hhla bgq lrk w;r j¾Okfha mßK;

wjêh wdikakfha § fyda wjidkfha § iEfoa"
3' oaú;shsl mßjD;a;c Ôúhl= ;=< iaj,am m%udKj,ska ksmo fjk w;r Yla;sh .nvd

lsÍug w;HjYH idOlhls'
4' oaú;shsl mßjD;a;c Ôúhl=f.a meje;aug" j¾Okhg yd m%ckkhg iDcqju wjYH jk

øjH fõ'
5' oaú;shsl mßjD;a;c j¾Okfha uQ,sl wjêfha § ksmo fõ'

8' my; § we;s ixfhda. w;ßka *sfkda, ldKavhg wh;a jk ixfhda.h f;darkak'
1'   2'        3' 4'              5' OCH

3
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COOHOH
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9' my; § we;s ixfhda.j,ska uoHidrhla fkd jkafka@
1' 2'    3'          4'            5'

10'  m%d:ñl mßjD;a;chla iïnkaOfhka ksjerÈ j.ka;sh jkqfha@
1' m%d:ñl mßjD;a;c Ôúhl=f.a meje;aug" j¾Okhg yd m%ckkhg Rcqj u n,mdhs'
2' m%d:ñl Ôúkaf.a ðúhl= ;=< hï iqúfYaIs jQ ld¾hhla muKla bgq lrhs'
3' m%d:ñl mßjD;a;c ksmo jkqfha Ôùkaf.a mßK; wjêh ;=, fõ'
4' m%d:ñl mßjD;a;c Ôùka ;=< wdrlaIdldÍ hdka;%Khg WmldÍ fõ'
5' m%d:ñl mßjD;a;c Ôúka ;=< ksmojkqfha oaú;shsl mßjD;a;c f,isks'

11' ødjl ksiaidrKh u.ska iajNdj ksIamdok ksiaidrKh lsÍfï § ødjlhla i;= úh hq;=
.=Kdx.hla fkdjkafka"
1' ødjlh iy iajNdj ksIamdokh w;r m%;sl%shdjla isÿ fkdúh hq;= hs'
2' ødjlfha ;dmdxlh by< úh hq;=hs'
3' ødjlfha O%eùh;dj iy wod< iajNdj ksIamdokfha O%eùh;dj ̂ Like dissolve like& yd

tlsfkl .e<msh hq;= h'
4' ødjlfha ;dmdxlh wju úh hq;= hs'
5' ødjlh ñ, wêl fkd úh hq;= hs'

12' Ydlj,ska ksiaidrKh lrk jdIamYS,s oaú;shsl mßjD;a;chla jkqfha"
1' i.kaO f;,a
2' fmd,a f;,a
3' t<j¿ f;,a
4' ;, f;,a
5' T,sõ f;,a

13' ;dmdxlh 35 oC jk b;du;a .sks .kakd iq¨ O%eùh;dj b;du;a wvq øjHhla jkafka
l=ula o@
1' fu;fkda,a
2' weisála weisâ
3' vhs t;s,a B;¾
4' t;s,a weisfÜÜ
5' ldnkafÜÜrd laf,darhsâ

14'  i.kaO f;,aj, Ndú;hla fkd jkafka"
1' lDñ úl¾IK wdf,am iE§u i|yd Ndú; lrkq ,efí'
2' wdydr ms<sfh, lsÍfï § Ndú; lrkq ,efí'
3' iqj| ú,jqka iE§ug Ndú; lrkq ,efí'
4' rEm,djkH lghq;= i|yd Ndú; lrkq ,efí'
5' nfhda ãi,a ksmo ùu i|yd wuqøjH jYfhka Ndú; lrkq ,efí'

15'  .=re;ajh hgf;a ødjK fmÍfï § kjk ,o fmryka lvodishla Ndú; lsÍug fya;=j
jkqfha"
1' fmryka lvodisfha mDIaÁh j¾. M,h kejq úg jeä jk w;r" fmÍu ld¾hlaIu

wkaoñka bgq l< yel'
2' fmryka lvodish mqkS,hg jvd úYd, neúka mqkS,h ;=<g nyd ,Sfï § keúh hq;= fõ'
3' fmryka lvodisfha l,d;aul nj jeä lr .ekSug'
4' fmryka lvodisfha l,a meje;au jeälr .ekSug fõ'
5' fmryka lvodish bÍhdu j<lajd .ekSug fõ'

16'  oaú;Shsl mßjD;a;c msßisÿ ^Purify& lr .ekSfï § Ndú; l< yels l%uhla jkqfha"
1' øùlrKh
2' mqk¾iaMálSlrKh
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3' >kSNjkh
4' jdIamSlrKh
5' isis,a lsÍu

17'  ødjl ksiaidrKfha § c,Sh ia:rh ldnksl ia:rfhka fjka lr .ekSu i|yd Ndú;hg
.; yels ùÿre WmlrKh jkqfha"
1' msfmÜgqj
2' ìhqfrÜgqj
3' fíreï mqkS,h
4' lkafvkairh
5' me;,s wä ma,dial=j

18'  ß*,laia lsßfï § c, lkafvkairh Ndú; lrk úg § lkafvkairh ;=<ska c,h heúh
hq;= ksjerÈ wdldrh ±lafjk rEm igyk l=ula o@
1'   2'        3'    4'       5'

19' f;a fld<j,ska nyq, j ksiaidrKh lrk oaú;Shsl mßjD;a;ch jkqfha
1' lef*aka
2' bhqðfkda,a
3' isÜrfkda,a
4' iskue,aäyhsâ
5' lefrdàka

20'  lrdnq keáj,ska ksiaidrKh lr .kakd ,o bhqðfkda,a ldur WIaK;ajfha §"
1' .kaOhla iys; j¾Kj;a >khls'
2' .kaOhla iys; wj¾K jdhqjls'
3' j¾Kj;a" ks¾.kaO øjhls'
4' j¾Kj;a" ks¾.kaO >khls'
5' j¾Kj;a" .kaOhla iys; øjhls'

21'  ixrpl 2 la wvx.= ñY%Khla ;=kS ia;r j¾Kf,aL Ys,am weiqßka úYaf,aIKh lsßfï §
ixrpl 1 ys Rf w.h .Kkh oelafjk ksjerÈ m%ldYh jkqfha@

1' Rf 1  } ixrpl 1 .sh ÿr
ødjlh .sh ÿr

2' Rf 1  } ixrpl 1 .sh ÿr
ixrpl 2 .sh ÿr

3' Rf 1  }         ixrpl 1 .sh ÿr             '
ixrpl 1 .sh ÿr ¬ ixrpl 2 .sh ÿr

4' Rf 1  } ødjlh .sh ÿr
ixrpl 1 .sh ÿr

5' Rf 1  } ixrpl 1 .sh ÿr ¬ ixrpl 2 .sh ÿr
            ødjlh .sh ÿr

22'  lef*akaj, ld¾ñl Ndú;hla fkd jkafka" lef*aka"
1' T!IO ksIamdokh i|yd .ekSu'
2' isis,a îu ksIamdokh i|yd .ekSu'
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3' fgd*s" f,diskacr wdÈh iEÈu i|yd .kq ,eîu'
4' frÈms<s j¾K .ekaùu i|yd Ndú; jk wuqøjHhla f,i fhdod .ekSu'
5' lef*aka Yla;s ckl mdk j¾. iE§u i|yd .kq ,eîu'

23'  isÜria f;,a ksiaidrKh lr .ekSug jvd;a u iqÿiq Wml%uh jkqfha"
1' bá Ndú; fldg ksiaidrKh
2' yqud, wdijkh
3' ødjl ksiaidrKh
4' fld,aâ fm%iska
5' wvq mSvk wdijkh

24'  bá Ndú; fldg oaú;Shsl mßjD;a;c ksiaidrKh lsÍu i|yd Ndú; l< yels m%Njhla
jkqfha"
1' iukamsÉp u,a j,ska i.kaO f;,a ksiaidrKh lsÍu'
2' lrdnqkeáj,ska bhqðfkda,a ksiaidrKh lsÍu'
3' f,ukaj,ska isÜria f;,a ksiaidrKh lsÍu'
4' f;a fld<j,ska lef*aka ksiaidrKh lsÍu'
5' wdvf;dav fld<j,ska jeiiSka yd jeiisfkdaka ksiaidrKh lsÍu'

25'  fidlaia,Ü ùÿre WmlrKh Ndú; lr ß*,laia ̂ Reflux& lsÍfï § we;s jdishla jkqfha"
1' ødjl jeä m%udKhla Ndú; lrk úg § jeä ixfhda. m%udKhla ødjlh ;=< Èh lr

.; yels ùu'
2' wvq ld,hla .;jk neúka ksiaidrKh ld¾hlaIu fõ'
3' ødjl wju m%udKhla Ndú; lrñka by< idkaøKhlska hq;a ksiaidrhla tl È.g

^Continuous extraction& isÿlr .; yels ùu'
4' ksiaidrlh tl È.g isÿlr .; yels neúka wju ld,hla .; ùu'
5' úoHd.drh ;=< myiqfjka fidhd .; yels wvq msßjehla we;s ùÿre WmlrKhls'

26'  idkaø fldg c,h bj;a lr .kakd ,o ksiaidrlh ;=< wvx.= c, wxY= iaj,amh ;j
ÿrg;a bj;a lr .ekSu i|yd úoHd.drh ;=< Ndú; l< yels ridhksl øjHhla jkqfha"
1' ks¾c,Sh ue.akSishï i,af*aÜ'
2' ic,Sh le,aishï ldnfkaÜ
3' ks¾c,Sh fldm¾ i,af*aÜ
4' ic,Sh fldm¾ i,af*aÜ
5' le,aishï laf,darhsâ

27'   TLC ;yvqj u; idïm, ;eìu i|yd jvd;au iqÿiq jkafka"
1' flaIsl k,h
2' w,afmks;s ;=v
3' weÕs,s ;=v
4' mekai,a ;=v
5' b|slgqj iys; isßkach

28'  mqk¾iaMálslrKh lr ixfhda.hla ixY=oaO lsÍfï § iqÿiq ødjlhla f;dard .ekSu
w;HjYH fõ' tu ødjlh i;= .=Kdx.hla jkqfha"
1' ødjlh O%eùh ùu'
2' ixfhda.h iy ødjlh w;r m%;sl%shdjla isÿ fkdúh hq;= hs'
3' ødjlh jdIamYS,S úh hq;= hs'
4' ødjlhg wfõKsl .kaOhla fkd ;sìh hq;= fõ'
5' ødjlh ks¾O%eùh úh hq;= h'

29'  lD;%suj T!IO ksIamdokfha oS ie,lsh hq;= lreKla fkd jkafka"
1' T!IOfha fN!;sl wjia:dj ̂ Physical State&
2' T!IOfha T!Iëh .=Kh ̂ Efficasy&
3' T!IOfha n,h ^Power&
4' T!IOh u.ska isÿ lrk w;=re n,mEï
5' lD;%su T!IO ixiaf,aIKh myiq iy jdisodhl jk nj'
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30'  mdáIka zzPartitionZZ fyj;a úfNaokh u; mokï jQ fjka lsÍfï j¾Kf,aL Ys,amh
jkqfha"
1' ia;ïN j¾Kf,aL Ys,amh
2' ;=kS ia;r j¾Kf,aL Ys,amh
3' m;% j¾Kf,aL Ys,amh
4' HPLC j¾Kf,aL Ys,amh
5' FPLC j¾Kf,aL Ys,amh

31'  ksiaidrKh fldg ixY=oaO fldg .;a oaú;shsl mßjD;a;chla iaÒr lsÍu i|yd Tng
úoHd.drh ;=< oS l< yels mßlaIdjla jkqfha"
1' ldur WIaK;ajfha oS >k wjia:dfõ oS mj;sk oaú;Shsl mßjD;a;cfha øjdxlh uekSu'
2' oaú;Shsl mßjD;a;cfha ialkaOh uekSu
3' oaú;Shsl mßjD;a;cfha iajál j, j¾Kh ksÍCIKh
4' ldur WIaK;ajfha oS >k wjia:dfõ mj;sk oaú;Shsl mßjD;a;chl ;dmdxlh uekSu
5' oaú;Shsl mßjD;a;cfha c,fha øjH;dj uekSu

32' zzLike dissolve like ZZ ixl,amh hkq
1' O%eùh;dj jeä ødjl ;=< O%eùh;djh wvq ixfhda. fyd|ska osh ùu'
2' O%eùh;dj wvq ødjl ;=< O%eùh;dj jeä ixfhda. fyd|ska osh ùu'
3' O%eùh;dj jeä ødjl ;=< O%eùh;dj jeä ixfhda. fyd|ska osh ùu'
4' ´kEu ixfhda.hla c,fha osh ùug we;s leue;a;'
5' iuyr ixfhda. muKla c,fha osh ùug we;s leue;a;'

33'  my; oS we;s ixfhda. w;ßka B;r ldKavhla we;s ixfhda.h f;darkak'
O       O
 ||        ||

1' CH
3
OH 2'  CH

3
 - CH

2
-C - OCH

3
   3' CH

3
 - CH

2
-C - OH

  
O  | |

4' O  - O - CH
3

5'  CH
3 
- C - O -  O

34'  oaú;Shsl mßjD;a;chla ksiaidrKh lr .; fkd yels iajdNdúl m%Njh l=ula o@
1' Ydl 2'  ,hslk 3'  nelaàßhd 4'  i;a;aj úfYaI
5' b,aukhsÜ

35'  oaú;Shsl mßjD;a;cj, ld¾hhla fkd jkafka"
1' m%;sTlaisldrl f,i l%shd lsÍu'
2' cSùkaf.a wdrlaIdldÍ hdka;%Khg Woõ ùu'
3' Yla;sh ksmo ùu i|yd w;HjYH fõ'
4' m%;súreoaO ,sx.slhkaf.a wdl¾IKhg fya;= jk cSj ridhksl ixfhda. ksmo ùu'
5' Ôúhl= ;=< j¾Khg" .kAOhg fya;= fõ'

36' mqk¾iaMálslrKh wdOdrfhka ixfhda.hla ixY=oaO lsßfï oS il%Sh ldnka ̂Charcoal& oud
r;a lsÍug fya;=j jkqfha"
1' wmøjH ksid ixfhda.hg ,nd fok .kaOh bj;a lsÍug
2' wmøjH ksid ixfhda.hg ,nd fok j¾Kh bj;a lsÍug'
3' ixfhda.fha iaMálsSh iajrEmh jeä lr .ekSug'
4' ixfhda.h ixY=oaO lsÍfï oS ,efnk M, m%udKh jeä lr .ekSug
5' ixfhda.h r;a lsßfï oS mqmqrd hdfuka j,lajd .ekSug'

37' mqk¾iaMálSlrKfha oS ,efnk iamÀlj, úYd,;ajh iy yevh r|d mj;skafka
1' WKq ødjKh iS;, lsÍfï fõ.h u; h'
2' WKq ødjKh fmÍfï fõ.h u; h'
3' WKq ødjKh Swirl lsÍfï ̂ ñY% lsßfï& fõ.h u; h'
4' WKq ødjKh idkaøKh lsÍfï fõ.h u; h'
5' WKq ødjKh ñY% lsÍfï fõ.h u; h'

C
2
H

5
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38'  bhqcsfkda,aaj, Ndú;hla fkdjkafka"
1' frosms<s l¾udka;h i|yd h'
2' i.kaO ldrl f,i wdydr ksmo ùfï oS h'
3' o;a fnfy;a ksmo ùfï oS h'
4' rildrlhla f,i wdydr ksmo ùfï oS h'
5' fõokd kdYlhla f,i Ndú; lsÍfï oS h'

39' my; ixhda.fha we;s l%shdldß ldKav .Kk jkqfha"
1'  1 ls' 2'  3 ls'     3'  4 ls'         4'  5 ls'           5'  6 ls'

O
 ||

CH
3
O

O
         H
          |

CH
2
 - CH

3 
- C = C - CH

2
 -  C - C C - H

          |
         H

40'  zz äiafldv¾ fud,hsâZZ hk oaú;Shsl mßjD;a;ch ksiaidrKh lr .; yels m%Njh wh;a
ldKAvh jkqfhaa"
1' Ydl 2'   i;a;aj 3'  CIqøcSú 4'  os,Sr 5'  iuqø

41'  i.kaO f;,a hkq"
1' by< jákdlula we;s i;=ka úiska i%djh lrk fydafudakhla fõ'
2' by< ;dmdxlhla we;s i;a;aj f;,a fõ'
3' Ydl úiska ksmojkq ,nk jdIamYS,s oaú;Shsl mßjD;a;c fõ'
4' lgql .kaOhla we;s i;a;aj f;,a fõ'
5' lgql .kaOhla we;s by< ;dmdxlhla we;s Ydl f;,a  fõ'

42'   ia;ïN j¾K f,aL Ys,amfha oS" ia;ïNh mqrjk ksjros wdldrh oelafjk rEm igyk"
1' 2' 3'

4' 5'

43' >k ixfhda.hl ;dmdxlh ueksfï oS" wod< ixfhda.fhka flaYsl k<h msrúh hq;= Wi
jkqfha"
1' 2-3 mm 2' 2-3 cm 3' 5-6 mm 4' 5-6 cm      5' 8-10 mm

44'   ffcj ridhksl ixiaf,aIKh u.ska t;fkda,a ksmoùfï oS Ndú; l< yels wuqøjHhla
fkd jkafka"
1' .a¨fldaia 2'  iSks 3'  f;,scac 4'  ;Kfld,      5' WlaiSks

45'  t;fkda,a ridhksl ixiaf,aIKh oelafjk ksjeros m%;sl%shdj jkqfha"

Solvent

Cotton wool

Al
2
O

3

Sand Layer

Solvent

 Cotton wool

N
2
O

3

Sand Layer
Glass wool

Solvent

Sand (layer)

Alumina/SiO
2

Glass Wool
Sand Layer

Solvent

Sand Layer

Al
2
O
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Cotton wool
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2
O

3

Sand Layer

Glass wool

Glass Wool
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1' 300
2 4 2 3 2P 

( ) ( ) ( )
o CC H g H O l CH CH OH l 

wêl mSvk" W; afm%arl

2' 300
2 4 2 3 2P 

( ) ( ) ( )
o CC H g H O g CH CH OH l 

wêl mSvk" W; afm%arl

3' 300
2 4 2 3 2N 

( ) ( ) ( )
o CC H g H O g CH CH OH l 

wv q mSvk" W; afm%arl

4' 300
2 4 2 3 2N 

( ) ( ) ( )
o CC H g H O l CH CH OH l 

wêl mSvk" W; afm%arl

5' 300
2 4 2 3 2N 

( ) ( ) ( )
o CC H g H O g CH CH OH l 

wêl mSvk" W; afm%arl

46'lrdnq keáj,ska i.kaO f;,a ̂ bhqcsfkdaa,a& ksiaidrKh lr .ekSu i|yd Ndú; l< yels
jvd;a u iqÿiq l%u Ys,amh jkqfha"
1' wdijkh'
2' bá Ndú; fldg f;rmSu'
3' ia;ïN l=¨kq j¾Kf,aL Ys,amh'
4' ødjl ksiaidrKh'
5' fld,aä fm%iska l%uh'

47'  f;a fld<j,ska ksiaidrKh lr msßisÿ lr .kakd ,o lef*akaj, ixY=oaO;dj ks¾Kh
l< yels l%uhla jkafka"
1' ia;ïN l=¨kq j¾Kf,aL Yssssss sss ss,amh'
2' ;dmdxlh ks¾Kh lsÍu'
3' øjdxlh ks¾Kh lsÍu'
4' c,fha øjH;dj ks¾Kh lsÍu
5' mqk¾iaÒ;slrKh lsÍu'

48'  ia;ïN l=¨kq j¾Kf,aLk Ys,amSh l%ufha oS iaÓ;sl l,dmh f,i ia;ïN l=¨k msrùu
i|yd Ndú; l< yels ridhksl ixfhda.hla jkqfha"
1' Al

2
O

5
2'  SiO

3
.nH

2
O      3' SiO

4
   4'  SiO

2 
    5'  Al

2
O

6

49'  ia;ïN l=¨kq j¾Kf,aL Ys,amSh l%ufha oS ñY%Kfha we;s ixrplj,g fjka ùu isÿ jk
uQ,O¾uh jkqfha"
1' wjfYdaIKh 2'  wêfYdaIKh 3'  jHdma;sh'
4' úfNaokh 5'  jdIAmSlrKh

50'  kj ksmehqulg fmagkaÜ n,m;%hla ,nd .ekSug imqrd ,sh hq;= wjYH;djla jkafka
l=ula o@
1' kjH;dj" msßjeh wvq ùu" kj ;dlaIKsl l%u Ys,amhla ;sîu'
2' msßjeh wvq ùu" iEu flfkl=g u myiqfjka l< yels ùu'
3' kjH;dj" ld¾ñl jYfhka fhdod .; yels ùu" kj ksmehqï mshjrla ;sîu'
4' wvq úhoï iys; nj" kj ksmehqï mshjrla ;sîu" iEu flfkl=g u myiqfjka l<

yels ùu'
5' kjH;dj" wvq msßjeh" blaukska ksIamdokh l< yels ùu'

jHqy.; rpkd m%Yak

1' iajNdúl ksIamdok hkq fudkjd±hs ksoiqka foñka meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2' iajNdúl ksIamdok j¾. l< yels uQ,sl fldgia 2 fudkjd o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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3' m%d:ñl mßjD;a;c hkq fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4' oaú;Shsl mßjD;a;c hkq fudkjd o@

5' oaú;Shssl mßjD;a;c iEu ðúhl= ;=< u ksmofõ o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

6' oaú;Shsl mßjD;a;cj, ld¾hhka fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

7' m%d:ñl mßjD;a;c yd oaú;Shssl mßjD;a;cj, fjki j.=jl wdldrfhka fokak'

8' m%d:ñl mßjD;a;chla jk t;fkda,aj, Ndú; 2 la fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

9' t;s,a uoHidrh úúO m%udKj,ska u;amekaj, wvx.= fõ' ,xldfõ nyq, j Ndú; jk u;a
meka j¾.j, t;s,a uoHidrh wvx.= m%;sY;h j.= .; lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
10' t;fkda,a iajNdúl j ksmo fjk whqre úia;r lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
11' .a¨fldaia yereKq úg § t;fkda,a iajdNdúlj ,nd .ekSu i|yd Ndú; l< yels wuqøjH

folla kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

12' Wla meKsj,ska t;s,a uoHidrh ,nd .; yels wkaou meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

13' t;s,a uoHidrh Ndú;fhka l< yels l¾udka; i|yd WodyrK 3 la fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

14'  t;fkda,aj, ffcj ridhksl ixiaf,aIKfha jeo.;alu myokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

15' t;fkda,aj, ridhksl ixiaf,aIKh ridhksl m%;sl%shd weiqßka meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

16' t;fkda,a Ndú;fhka wdydr l¾udka;h i|yd ksmo jk m%Odk M,hla kï lrkak' tys
wvx.= ridhksl ix>gl kï lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
17' t;fkda,a Ndú;fhka úkdlsß ksmojd .kakd wkaou meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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18' iajNdúl úkdlsß iy lD;%su úkdlsß ms<sfh, lr.kakd wkaou meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

19' úkdlsßj, Ndú; lsysmhla fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

20'a. t;fkda,a ixiaf,aIKfha §" Ôj ridhksl ixiaf,aIKh ridhksl ixiaf,aIKhg
jvd jdisodhl jk wkaou meyeÈ,s lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

b. t;fkda,a ksmoùfï § t;fkda,a  msßisÿ lr .ekSu i|yd Ndú; lrk iqÿiq u l%uh
l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

21' .a¨fldaia 540 g lska ,nd .; yels t;fkda,a ujq, ixLHdj fldmuK o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

22' i.kaO f;,a hkq fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

23' wm rfÜ ksmojkq ,nk m%Odk i.kaO f;,a j¾. lsysmhlg WodyrK fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

24' i.kaO f;,aj, m%fhdack lsysmhla kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

25' i.kaO f;,a ,nd .ekSug Ndú; jk Ydl fldgia kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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26'  oaú;Shsl mßjD;a;cj, m%fhdack kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

27'  oaú;Shssl mßjD;a;cj, ixfhda." m%Nj iy m%fhdack wdY%fhka my; § we;s j.=j iïmQ¾K
lrkak'

  ixfhda.fha ku   m%Nj          m%fhdack

Ydl lef*aka    W;af;ac T!IOhls'

m%Nj lrdnq f;,a    i.kaOldrlhls$ rildrlhls'

fuda*ska

CIqø Ôú fmksis,shï
m%Nj     È,Srh

28'  oaú;Shssl mßjD;a;cj, Ôj ridhksl l%shdldÍ;ajhg fya;= jk l%shdldÍ ldKav lsysmhla
kï lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

29' fld< mdg yerekq úg § Ydlj,g úúO j¾K ,nd fok oaú;Shsl mßjD;a;c 2 lg
WodyrK fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

30' lrdnq f;,aj, wvx.= jk bhqðfkda,a iy l=re÷ f;,aj, wvx.= jk iskue,aäyhsâ
hk ixfhda. Tng § we;' tajdfha l%shdldÍ ldKav y÷kd .kak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

31 oaú;Shssl mßjD;a;c wdY%fhka ,xldfõ wdÈ ld,fha isg u m%isoaêhla ,nd we;s
l¾udka;h l=ula o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

32'  oaú;Shsl mßjD;a;c ksiaidrKh lsÍfï m%Odk l%u 4 la kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

33'  oaú;Shssl mßjD;a;c ksiaidrKh lsÍfï § yuq jk .eg¨ fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

34'  oaú;Shsl mßjD;a;chla ksiaidrKh lsÍfï § jeo.;a jk lreKq fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

35'  fkd okakd ̂ unknown& oaú;Shsl mßjD;a;chla ksiaidrKh lsÍfï § wkq.ukh l< hq;=
uQ,sl mshjr fudkjd o@
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

36'  my; § we;s ixfhda. w;ßka wfrdaueál jHqyh wvx.= fkd jk ixfhda.h f;darkak'
1' 2'   3'          4'    5'

37'  my; § we;s ixfhda. w;ßka úIu cd;sh pl%sh ixfhda.h f;darkak'
1'    2'   3'          4'    5'

38' wE; w;S;;fha b;d fyd¢ka iY%Sl j mej;sh o" j¾;udkfha § ,xldfõ l=re÷ f;,a
l¾udka;fha miqnEug fya;= jQ idOl 2 la ,shkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

39'  oaú;Shsl mßjD;a;c Ydlj, wdrlaIdldÍ hdka;%Khg Wmldr jk wkaou WodyrK
foñka meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

40'  Ydlj, wdrlaIdldÍ hdka;%Kh ñksidg jdisodhl jk wkaoug Ndú; l< wjia:djla
myokak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

41'  i.kaO øjH f,i Ndú;hg .; yels oaú;Shsl mßjD;a;c 2 la kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

42'  Ydlj,g wdfõksl jQ rihla ,nd fok oaú;Shsl mßjD;a;c 2 la kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

43'  Ydlj,g wdfõksl .kaOhla ,nd fok m%Odk oaú;Shsl mßjD;a;c j¾. fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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44'  fmdÿfõ .;a l< Ydl i|yd j¾Khla ,nd fok oaú;Shsl mßjD;a;c j¾. fudkjd o@
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

45'  oaú;Shsl mßjD;a;c hkq fidnd oyfï wmQ¾j ks¾udKhls' tajdfha .=K Wmfhda.S lr
.ksñka Ndú; lsysmhla meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

46'  WodyrK foñka my; jdlH myokak'
idhksl Ndú;fha fhdok T!IOj,ska 50] jvd wêl m%udKhla iajNdj
ksIamdok fyda tajdfha jHq;amkak fyda Bg iudk ixfhda. fõ'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

47'idïm%odhsl ffjoH úoHdfõ § Ndú;hg .efkk Ydl j¾. 2 la ms<sn| j idlÉPd
lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

48'  oaú;Shsl mßjD;a;c hkq ldnksl ixfhda. fyda tajdfha jHq;amkak fõ' oaú;Shsl mßjD;a;c
j,g ldnksl iïNjhla we;s jqfha flfia ±hs meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

49'  fjka lsÍfï j¾Kf,aLk Ys,amSh l%u 3 la kï lrkak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

50'  ;=kS ia;r j¾Kf,aLk Ys,amh Ndú;fha § øj l=àrh m%:u j ms<sfh, lr .ekSu jeo.;a
fõ' thg fya;=j myokak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

51' m;% j¾Kf,aL Ys,amh u.ska ñY%Khl we;s ixrpl y÷kd .ekSu isÿ lrk wjia:dfõ §
mEkla wdOdrfhka mokï f¾Ldj we| .ekSu isÿ fkd l< hq;= jkafka l=ula ksid o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
52'  m;% j¾Kf,aL Ys,am l%ufha iaÓ;sl l,dmh yd .;sl l,dmh fudkjd o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

53'  m;% fyda ;=ks ia;r j¾Kf,aL Ys,am l%ufha § Rf w.h .Kkh lsÍu i|yd Ndú; jk
 m%ldYh ,shkak'
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

54'  RF w.h iEu úgl § tlg jvd wvq w.hla .kq ,efí' thg fya;=j myokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

55'  ksiaidrKh fldg fjka lr .;a ixfhda.hla ixY=oaO l< yels l%u 2 la fokak'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

56'  ;=kS ia;r j¾Kf,aL Ys,amh Ndú;fha § idïm, ;nk mokï f¾Ldj ieu úg u ødjl
ñY%Khg by<ska ;eîug uq,a jk m%Odk fya;=j l=ula o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

57'  ;=kS ia;r j¾Kf,aL Ys,amh Ndú;fha § idïm, ñY%K b;d iaj,am m%udKhla flaIsl
k< wdOdrfhka ;=kS ia;rh u; ;eìh hq;= ùug fya;=j meyeÈ,s lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

58'  mqkiaMálSlrKh wdY%fhka ixfhda.hla ixY=oaO lsÍfï § ie,lsh hq;= m%Odk mshjr 4
l=ula o@

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

-----------------------------------------------------------------------------------------------

nyqjrK - ̂ ms<s;=re&

1-1 11-2 21-1 31-1 41-3
2-4 12-1 22-4 32-3 42-3
3-2 13-3 23-2 33-4 43-1
4-1 14-5 24-1 34-5 44-4
5-3 15-1 25-3 35-3 45-2
6-1 16-2 26-1 36-2 46-1
7-2 17-3 27-1 37-1 47-3
8-1 18-4 28-2 38-1 48-4
9-4 19-1 29-1 39-4 49-2
10-1 20-5 30-3 40-5 50-3

jHqy.; rpkd - ^ms<s;=re&

1' Ydlj, iy i;=kaf.a foay ;=< isÿ jk Ôj l%shdj,s u.ska iajdNdúl j ksmo jkakd jQ
ldnksl øjH iajNdj ksIamdok fõ'
Wod( fm%daàk" ldfndayhsâf¾g" fmd,s*sfkda," we,alf,dhsv" fïo wï,

2' m%d:ñl mßjD;a;c
oaú;Shsl mßjD;a;c

3' m%d:ñl mßjD;a;c hkq csúhl=f.a meje;aug" j¾Okhg" m%ckkhg yd úlikhg Rcqj
u n,mdk øjH fõ'
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Wod( ldfndayhsâf¾g" fm%daàk" úgñk" fïo wï," ,elaála weisâ" t;fkda,a

4' ðúhl=f.a meje;aug" j¾Okhg" m%ckkhg" úlikhg Rcqj u n, fkd mdk øjH fõ'
Wod( fmd,s*sfkda," we,alf,dhsv" i.kaO f;,a
oaú;Shssl mßjD;a;c ksmo jkqfha ðúhl=f.a j¾Okfha mßK; wjêfha § fyda wjidkfha
§ fõ'

5' oaú;Shsl mßjD;a;c iEu Ôúhl= ;=<u ksmo ùu isÿ fkd fjk w;r hï lsis iqúfYaIs jQ
ld¾hhla bgq lrhs' ^iSud iys; jQ Ôùka .Kklf.a muKla ksmo fõ'&

6' ðúhl=g wdfõKsl jQ hï ld¾hhla bgq lrhs'
Wod( oaú;Shsl mßjD;a;c ðúhl= wdrlaIdldÍ hdka;%Khg" m%;súreoaO ,sx.slhkaf.a

wdl¾IKhg" j¾Khg" .kaOhg Woõ fõ'

7'   m%d:ñl mßjD;a;c   oaú;Shsl mßjD;a;c

² iEu Ydlhl yd i;a;ajhl= ;=< u ² iSud iys; jQ Ôùkaf.a muKla we;'
ksmo fõ'

² j¾Okfha uq,a wjêfha isg u ² j¾Okfha mßK; wjêh wdikakfha
ksmo fõ'   § fyda wjidkfha § ksmo fõ'

² j¾Okhg" meje;aug" m%ckkhg ² j¾Okhg" meje;aug" m%ckkhg iy
iy úlikhg Rcqj u iïnkaO   úlikhg Rcqj u iïnkaO fkdfõ'
fõ'

² iqúfYaI jQ ld¾hhla fkd lrhs' ² iqúfYaI jQ ld¾hhla i|yd muKla
  odhl fõ'

² úYd, jYfhka Ydlh ;=< ksmo ² b;du;a w,am m%udKhla Ydl ;=<
fõ'   ksmofjk w;r m%d:ñl mßjD;a;c

  úlikfhka fïjd ksmo fõ'

8' t;fkda,a jdIamYS,s øjHhla jk w;r bkaOkhla f,i ;a úúO ksIamdok i|yd wuq
øjHhla yd ødjlhla f,i o fhdod .efka'

9' u;ameka j¾.h t;s,a uoHidr m%;sY;h

rd 4-5 ]
  îr 4-8 ]
 jhska 12-13 ]
 wrlal= 20-35 ]
 úials 40-50 ]
 n%ekaä 40-50 ]

10' hSiaÜj, mßjD;a;sh l%shdj,sfha w;=re M,hla f,i t;fkda,a ksmo fõ' fuhg wu;r j
b;du;a bÿKq m,;=re ^Over ripe Fruit& j, o t;fkda,a ksmo fõ'
.a¨fldaia u; hSiaÜj, l%shdldÍ;ajh u.ska t;fkda,a iajNdjfha ksmo fõ'

C
6
H

12
O

6(aq)  hSiaÜ  2C
2
H

5
OH(aq) + 2CO

2
(s)

hSiaÜ ;=< we;s ishsfïia tkaihsuh u.ska fuu m%;sl%shd fõ.j,s jeä lrhs' fï wkaoug
uoHidr iE§fï  l%shdj,ssh meiSu ̂ Fermentation& f,i ye¢ka fõ'

11'.a¨fldaia yerekq úg § iSks wvx.= wuq øjHj,ska o t;fkda,a ,nd .; yel'
Wod( f;,sÊc ^órd&

Wla me‚ ̂molasses&
rg b¢
m,;=re hqI
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12' idkaø Wla hqI ødjKhlska iSks iaMálslrKh l< miq b;sß jk w÷re meye;s Wl= øjh
Wla meKs fõ' Wla meKsj, 30] muK iSks wvx.= fõ' Wla meKsj, wvx.= jk iSks j¾.
kï iqlafrdaia" .a¨fldaia yd *Dlafgdaia fõ' fuys § Wla meKsj, wvx.= iSks m%:ufhka
.a¨fldaia njg m;a l< hq;= hs' ta i|yd Wla hqI c,h iu`. 1(5 wkqmd;hg ñY% fldg
;kql l< hq;= hs' Wla hqIj, wvx.= jk khsÜrcka m%udKh m%udKj;a fkdfõ kï
fuhg wefudakshï i,af*aÜ fyda wefudakshï fmdiafmaÜ tl;= fldg i,a*shqßla wï,h
iaj,am m%udKhla oud wdï,sl l< hq;= fõ' wdï,sl udOH hSiaÜj, j¾Okhg w;HjYH
fõ' wdï,sl Wla hqI ødjKh meiSfï ;gdlhg oud hSiaÜ fhdokq ,efí' hsiaÜj, wvx.=
bkajfÜia keue;s tkaihsuh iqlafrdaia iSks" .a¨fldaia yd *Dlafgdaia hk ir, iSks njg
ì| fy,kq ,efí'

Sucrose water

12 22 11 2 6 12 6 6 12 6C H O H O C H O C H O  bkajfÜia

hSiaÜ

iqlafrdaia     .a¨fldaia   *Dlafgdaia

bkamiq hSiaÜj, we;s ihsfïia tkaihsu" ks¾jdhq ;;a;aj hgf;a § .a¨fldaia" t;s,a
uoHidrh njg m;a lrhs' bkamiq ,efnk ødjKh' wdijkh lsÍfuka ixY=oaO t;s,a
uoHidr ,nd .kS'

6 12 6 2 5 22 2C H O C H OH CO ks¾jdhq

   hSiaÜ
^ihsfÜia &

13' ² ,el¾" jd¾ksIa jeks ;Ska; l¾udka; i|yd
² iqj| ú,jqka l¾udka; i|yd
² leiai i|yd m%;sldr f,i fokq ,nk isrma iy wßIag iE§u i|yd
² úkdlsß ksIamdokh i|yd $ wdydr i|yd

14'   6 12 6 3 2 2( ) 2 ( ) 2 ( )C H O aq CH CH OH aq CO g ks¾jdh q Yajikh

hSiaÜ md,kh lrk
   ,o wjia:d

12 22 11 2 3 2 2( ) ( ) 4 ( ) 4 ( )C H O aq H O l CH CH OH aq CO s  
hSiaÜ

ffcj ridhk ixiaf,aIKfha §" t;fkda,a j,g wu;r j w;=re M,hla jYfhka
ldnkavfhdlaihsâ ,nd foa' ldnkavfhdlaihsâ jdhqjla neúka M, fjka lr .ekSfï
wmyiq;dj u`. yef¾' ;jo tla .ä fldaia wKqjlska t;fkda,a wKq 2 la iy iSks wKqjlska
t;fkda,a wKq 4 la ,nd foa' fuu m%;sl%shd fol isÿ ùug by< m%;sl%shd ;;a;aj wjYH
fkd jk neúka ffcj ridhksl wkaoug t;fkda,a ms<sfh, lsÍu wd¾Ól jYfhka jdis
odhl fõ'

15' t;fkda,aj, ridhksl ixiaf,aIKh i|yd t;ska jdhqj nyq, j fhdod .efka'

-

2 4 2 3 2C H (s)+H O(g) CH CH OH(l)             ΔH=-45 KJmo l
1

 t;ska     yqud,h       t;fkda,a
   300 oC, 60-70 atm, Phosphonic (V) acid catalyst

fyda

2 2 2 4 3 2 4( ) ( ) ( )C H g H SO l CH CH SO H l 

Ethyl Hydrice sulfate

3 2 4 2 3 2 2 4( ) ( ) ( ) ( )CH CH SO H l H O l CH CH OH l H SO l  

t;fkda,a
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16' úkdlsß" weisála wï,h
17' t;s,a uoHidrh wvx.= ødjK u; weisfgdnelag¾ kï nelaàßhd l%shd lsÍfuka

úkdlsß idod.; yel'

2 5 2 3 2( ) ( ) ( ) ( )C H OH aq O g CH COOH aq H O l  weisfgdanelag¾

18' iajdNdúl úkdlsß idod .ekSu i|yd iSks wvx.=" fmd,a j;=r jeks ødjK fhdod .; yel'
fmd,a j;=rg iSks oud" iSks m%;sY;h jeä lr f.k thg hSiaÜ oud meiSug ,la lrkq
,efí' fuys § ksmo fjk uoHidr ødjKhg weisfgdnelag¾ nelaàßhd wvx.= úkdlsß
iaj,amhla tl;= fldg úkdlsß ms<sfh, lr.kq ,efí'

kuq;a lD;%su j úkdlsß ms<sfh, lsÍfï § ixY=oaO weisála wï,h ;kql lr úkdlsß
idod.kq ,efí'

19' rildrl f,i" wdydr l,a ;nd .ekSu i|yd" wdydr fuf,la lr .ekSu i|yd Ndú;
lrkq ,efí'

20'a. ridhksl j t;fkda,a ixiaf,aIKfha § by< m%;sl%shd ;;a;aj 300 oC , 60-70 atm
mSvk iy W;afm%arl Ndú; l< hq;= fõ' ;j o tla m%;sl%shd jghl §
,efnk M, m%udKh wvq neúka" m%;sl%shd jg lsysmhl § isÿ l< úg by< M,hla ,nd
.; yels h'

fuu by< m%;sl%shd ;;a;aj wd¾Ólj jYfhka wjdisodhl fõ'
kuqÿ Ôj ridhksl ixiaf,aIKfha § wuqøjHj, msßjeh idfmalaI j wvq jk w;r by<
m%;sl%shd ;;a;aj Ndú; lrkq fkd ,efí' fuys § ,efnk M,h ixY=oaO jk w;r msßisÿ
lr .ekSug úhoula oeÍug isÿ fkdfõ'
b. wdijkh'

21'  
6 12 6 2 5 22 2

               1 2

C H O C H OH CO 



hSiaÜ

.a¨fldaia 540 g l we;s ujq, .Kk 
540  

    3
180   /

g

g mol
 

t;fkda,a ujq, .Kk   = 6

22' iuyr Ydl ,dlaIKsl .kaOfhka iy rifhka hq;a jdIamYS,s ixfhda. ksmo jkq
,efí' fïjd i.kaO f;,a f,i ye¢ka fõ'

23' l=re÷ f;,a ̂ Cinnamon leaf oil&

me`.sß f;,a ̂Citronella oil&

.ïñßia f;,a ^Pepper oil&

lr|uqx.= f;,a ̂ Cardamom oil&

l=re÷ fmd;= f;,a ̂ Cinnamon bark oil&

idÈlald f;,a ^Nutmeg oil&

lrdnq keá f;,a ^Clove bud oil&

i÷ka f;,a ^Sandalwood&

24' l=re÷ fmd;= f;,a ( wdydrj, rih iqj| jeä lr .ekSug l=¿ nvq jYfhka
fhdod .efka'

lrdnq keá f;,a ( oka;df,am ksIamdokhg $ wdydrj, ri yd iqj|
jeä lr .ekSug Ndú; lr .kq ,efí' $ inka ksIamdokhg

me`.sß f;,a ( lDñ kdYl iE§ug$lDñ úi¾ck (insect repellent) iEoSug
fhdod .efka'
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25'iejekaord ( uq,a
i÷ka ( l|
l=re÷ ( fmd;=" uq,a yd fld<
me`.sß ( fld<
frdai$iukamsÉp ( u,a
idÈlald ( îc
lrdnq keá ( mqIam fldgia

26'  T!IO" rildrl" i.kaO øjH" idhï yd j¾Kl" lDIs ridhksl øjH" m<sfndaO kdYl"
lDñ kdYl" j,a kdYl iy wdydr wdl,k øjH f,i o Ndú; lrkq ,efí'

27'

  ixfhda.fha ku   m%Nj          m%fhdack

Ydl lef*aka f;a fld<    W;af;ac T!IOhls'

m%Nj bhqðfkda,a lrdnq f;,a    i.kaOldrlhls$ rildrlhls'

fuda*ska fmdms Ydlh    fõokd kdYlhls'

CIqø Ôú fmksis,ska fmksis,shï    m%;sÔjlhls
m%Nj     È,Srh

28'  ² msfkda,a ldKavh
² yhsfv%dlaihsv ldKav
² wefrdaueál jHqy
² lsfgda ldKavh $ ldnkhs,a ldKav
² khsÜrcka wvx.= úIu cd;sh pl%

^Heterocyclic componds with Nitrogen&

29'  ² wekaf;dihkska
² fÜÜrdg¾msfkdhsv

30'

           euginol Cinamaldehyde

1' B;r ldKavh 1' we,aä.hsv ldKavh
2' we,alfyd, ldKavh 2' oaú;aj nkaOkh
3' oaú;aj nkaOkh 3' wefrdaueál n,h
4' wefrdaueál n,h

31 l=re÷ f;,a l¾udka;h

32'  1' wdijkh
2' ødjl ksiaidrKh
3' ;o lsÍu $ Expression
4' bá Ndú; fldg f;rmSu

HO

CHO
1.

2.

4. 3.
3. 2.

1.
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33' ² oaú;Shsl mßjD;a;c Ydl ;=< ksmojkqfha b;du;a w,am jYfhks' tneúka fïjd

ksiaidrKh lr .ekSu i|yd wuqøjH f,i Ydl m%Nj úYd, jYfhka Ndú; l< hq;= fõ'

kuqÿ jeäjk b,a¨u iemhSug ;rï jk Ydl m%udKhla wuqøjH jYfhka tl jr ,nd

.; fkd yels w;r oaú;Shsl mßjD;a;c ksmo ùu i|yd Ydlh fïÍug o ld,hla .; fõ'

² ixY=oaO oaú;Shsl mßjD;a;c ,nd .ekSu myiq ld¾hla fkd jk w;r ixY=oaO l%shdj,sfha

§ oaú;Shsl mßjD;a;cj, l%shdldÍ;ajhg ydks úh yel'

² tla tla oaú;sShssl mßjD;a;cj,g wfõksl jQ ksiaidrK l%ufõohla wkq.ukh l<

hq;= w;r mÍlaIK .Kkdjla isÿ fldg fuu l%ufõoh fidhd .; hq;= j we;'

² ksiaidrKh lrk ,o oaú;Shsl mßjD;a;cfha .=Kd;aul Ndjh" ksiaidrKh lrk

l%uh u;" th j.d lrk ,o ìu$mi u;" rgl foaY.=Kh u; wd§ idOl .Kkdjla u;

r|d mj;S'

34' ksiaidrKh lrk ixfhda.fha ridhksl iajNdjh ms<sn| wjfndaOhla ,nd .ekSu jeo.;a

fõ' øjdxlh" ødjH;dj" O%eùh;dj" wdï,sl$NdIañl .;s.=K" wdfrdamKh" ia:dhs;dj iy

fN!;sl iajNjh, mrudKql ialkaOh hkdÈh fõ'

35'  1' iqÿiq ødjlhla iy l%uhla Ndú; lr úh<s YdL m%Njhlska ksiaidrKh lr ms<sfh,

lr .ekSu' ^by; 32 ys i,lk ,o l%u 4 ka iqÿiq l%uhla Ndú; l< yel&

2' ksiaidrlh idkaø lrñka" ødjlh bj;a lr .ekSu' fï i|yd frdgfõmrhla

Ndú; l< yel'

3' wixY=oaO ksiaidrlfha ix>glj,g fjka lr .ekSu'

4' ta tla tla ix>glhka msßisÿ lr .ekSu'

5' msßisÿ lr .;a ix>glfha jHqyh ks¾Kh lsÍu" fN!;sl .=K iy ridhksl .=K

       ks¾kh lsÍu'

36' 1'   2'     3'             4'     5'

37' 1'    2'       3'               4'              5'

38' ² l=reª f;,a .ekSug m%:u l=reª l| ;e,sh hq;= hs' fï i|yd mqyqKq Y%ñlhka fkdue;s

ùu'

² l=reªf;,a ksiaidrKh i|yd ;U WmlrK Ndú; l< hq;= fõ' fï i|yd wêl

msßjehla ±Íug isÿ úu'

² h,a mek.sh l%u Ndú;h ksid Y%ñlhka úYd, jYfhka wjYH ùu iy M,odhs;dj

wvq ùu'

² msßjeh wêl jk w;r ,dNhla fkdue;s ùu'

Cl

CH
3

Cl Cl
CH

3

Cl

CH
3

O

O

N

N

N

N

CH
3 CH

3

OH

CH
3
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39' ² hï lDñ if;la Ydlhg ydks l< úg § thska oaú;Shsl mßjD;a;c msg;g uqod  yef¾'
iuyr oaú;Shsl mßjD;a;cj,g wfõksl jQ ier .kaOhla iy hï T!Iëh .=Khla
we;s neúka lDñ i;=ka Ydlhg ydks fkd lr m,d hhs'

² fï wdldrhg mßirhg uqod yßk ,o oaú;Shsl mßjD;a;c fj;g we§ tk iuyr udxY
NlaIl i;=ka by; Ydlhg ydks lrk ,o lDñ i;=ka wdydrhg .kq ,nk

neúka Ydlh wdrlaId fõ'
40' ² iuyr oaú;Shsl mßjD;a;c m%;súreoaO ,sx.slhka wdl¾IKh lrhs' tneúka fuu

oaú;Shsl mßjD;a;c ridhksl ixiaf,aIKh fldg wod< lDIs j.d ìïj, ;nd thg
wdl¾IKh jk fmd,a l=reñKshka w,a,d f.k úkdY lrkq ,efí' fï wkaoug lDñ
kdYl Ndú; fkd fldg mßir ys;ldó l%ufõohlg lDñ i;=ka úkdY l< yels h'
² iuyr oaú;Shsl mßjD;a;c lDñ i;=ka úl¾IKh lrkq ,efí' fuu oaú;Shsl mßjD;a;c

ridhksl j ixiaf,aIKh fldg T!IO jYfhka o wdf,am jYfhka o Ndú;hg .kq
,efí'

41'  1' f;afld,j, wvx.= jk lef*aka
 2' Rose oil j, wvx.= fcrksfhda,a
 3' lrdnq keá f;,a wvx.= bhqðfkda,a

42'  ² lrdnq keá f;,aj, wvx.= bhqðfkda,a
 ² l=re÷ f;,aj, wvx.= iskue,aäyhsv

43'  g¾msfkdhsv yd i.kaO f;,a
44'  laúfkdak iy uekka fõ
45'  T!IO ( f;a fld<j,ska ksiaidrKh lr .kakd ,o lef*aka W;af;ackh i|yd

Ndú; lrk T!IOhla jYfhka Ndú; lrkq ,efí'
rildrl ( lrdnq keáj, wvx.= bhqðfkda,a" n¾f.dfkda" l=re÷ fmd;=j, we;s

iskue,aäyhsâ tajdfha we;s .=K weiqre fldg f.k wdydr ri .ekaùu'
i|yd Ndú; lrkq ,efí'

lDñ úl¾Il (
foysj, wvx.= me`.sß f;,a lDñ úl¾Ilhla f,i nyq, j Ndú;hg
.efka'

nelaàßhd kdYl (
lrdnq keá f;,aj, wvx.= jk bhqðfkda,a T!IOhla jYfhka Ndú;
jk w;r tajd nelaàßhd kdYl .=Kfhka o hqla; fõ'

46'  oaú;Shsl mßjD;a;cj, ;sfnk woaú;Sh .=K ksid tajd T!IO jYfhka Ndú; l< yel'
tkï m<uqfjka u idok T!IOh ksiaidrKh lrkq ,nkafka Ydl fyda i;a;aj f,dalfhys
h' kuq;a b,a¨ug iß,k iemhqu ,nd §ug kï T!IO ùYd, jYfhka ksmo ùug wjYH
jk w;r fï i|yd wuqøjH jk Ydl b;d úYd, m%udKhla wjYH fõ' wjYH muKg
Ydl wuqøjH fidhd .ekSu wmyiq neúka T!IO ridhksl ixiaf,aIKh lsÍug fm,fò'
T!IOfha w;=re úmdl wju jk wkaoug;a T!IOfha T!Iëh .=K by< jk wkaoug;a
T!IO ksmo úh hq;= hs' tneúka ridhkslj o ixiaf,aIKh lrk ,o T!IOj,ska 50]lg
jvd wêl m%udKhla iajNdj ksIamdok fyda tajdfha jHq;amkak fõ'

47'fldaudßld ( fuys we;s Ôj ridhksl ixfhda.h jkqfha" ms,siaiqï ;=jd,
iy p¾u frda.j,g m%;sldr lsÍfï È fïjd Ndú; lsÍuhs'

ly ( úIîc kdYlhla fuka u wdydrj,g ly meyehla ,nd fok
l=¿nvq j¾.hls' wdhq¾fõofha iy idïm%odhsl fjolfï §
wdydr Ô¾Khg wlaud l%shdldÍ;ajh jeä ÈhqKq lsÍug"
idïm%odhsl fõokd iukhg yd wd¾;jh l%uj;a lsÍug fhdod
.efka'
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48'  ish¨u Ôùkaf.a YÍr ;=< ldnka we;=¿ ùfï uQ,sl mshjr jkafka m%NdYxiaf,aIKh fõ'
Ydl jdhq f.da,fha we;s ldnkavfhdlaihsâ" c,h yd ysre t<sh we;s úg § .a¨fldaia njg
m;a fldg ;ekam;a lr .kq ,efí' fufia ixiaf,aIKh lrkq ,nk wdydr mßfNdackh
lsÍfuka ish¨ u Ôùka ;=<g ldnka we;=¿ fõ' m%NdixYaf,aIKh wdrïN fldg mshjr
.Kkh isÿ ùfuka oaú;Shsl mßjD;a;c Ydl ;=< ksmo fõ' tneúka oaú;Shsl mßjD;a;c
hkq ldnksl ixfhda. fyda tajdfha jHq;amkak fõ'

49' 1' m;% j¾K f,aL Ys,amh'
2' ;=kS ia;r j¾Kf,aL Ys,amh'
3' ia;ïN j¾Kf,aLk Ys,amh'

50'  ld¾hlaIu fjka lr .ekSula i|yd ødjl l=àrh fjka lr .ekSug Ndú; lrk ,o
ødjl ñY%Kfha jdIamfhka ix;Dma; lr .; hq;= fõ' ke;fyd;a flaIsl wdl¾IKh
u.ska ;=ks ia;rh u; ødjl ñY%Kh by<g .uka lrkq fkd ,efí'

51' mEfka ;Ska; o ixrplj,g fjka ùug mq¿jk'
52'  iaÓ;sl l,dmh  ( m;%fha fi,shqf,daiaj,g iïnkaO ù we;s c, jdIam

.;sl l,dmh   ( ødjl ñY%Kh
53' RF  }    ixrplh .uka l< ÿr

       ødjl fmruqK .uka l< ÿr
54'  ixrpl .uka l< ÿrg jvd ødjl fmruqK .uka l< ÿr ieu úg § u jeä fõ' Rf w.h

hkq ixrpl yd ødjl fmruqK w;r wkqmd;h fõ' tneúka Rf w.h iEu úg § u 1 g jvd
wvq fõ'

55' 1' mqk¾ia:álslrKh
2' W!¾Ojmd;kh

56'  idïm," ødjl ñY%Kh ;=< Èh jk w;r ;=kS ia;rh u; flaIsl wdl¾IKh u.ska
 by<g .uka lsÍug isÿ fkdfõ'

57'  ke;fyd;a ñY%Kfha ixrpl fyd| fjka ùula isÿ fkd jk w;r ;=kS ia;rh u; by<g
.uka lsÍfï § ;Srejla wdldrhg me;sr hkq ,efí'

58' 1' ixfhda.h WKq ødjlfha Èh úh hq;= w;r ødjlh isis,a lrk úg § >k
njg m;a jk wdldrhg iqÿiq ødjlhla f;dard .; hq;= hs'

2' ødjlh wju m%udKhl ixfhda.h Èh lr j¾Khla we;akï bj;a lsÍu i|yd il%sh
      ldnka iaj,amhla oud kgjd WKqfjka fmrd .; hq;= h'

3' fmrd .kakd ,o øjHh whsia n÷kl nyd isis,a lr iaMál njg m;a lr
.; hq;= hs'

4' nqla; mqkS,hla yd pQIK fmdïmhla wdOdrfhka iaMál fmrd isis,a ødjkh Ndú;dfldg
      iatál fidaod .; hq;=fõ'


