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w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2016 

„j úoHdj - II  m;%h

ms<s;=re i|yd u. fmkaùu 

A fldgi - jHqy.; rpkd

1.     (A)      (i) „ù ffi, ;=< m˙jD;a;Sh ls%hd i|yd Yla;sh imhk m%Odk kshqla,sfhdaghsvhla kï lrkak' 

       ATP $ weäfkdiSka g%hs fmdiafµaÜ   ^1 × 2&   

  (ii) Tn by; i|yka l< kshqla,sfhdaghsvfha m%Odk ix>gl wKq kï lrkak'

   rhsfndaia iSks" weäkska NIauh" fmdiafµaÜ ldKavh  ^1 × 2&   

  (iii)  Tn by; (A) (i) ys i|yka l< ixfhda.h tu lD;Hh i|yd iq≥iq ùug m%Odk fya;=j i|yka 

   lrkak'

   myiqfjka ì| fy,sh yels wêYla;s fmdiafµaÜ nkaOk ;sîu   ^1 × 2&   

 (iv)  ffi, úNdckfha° DNA iajhx m%;sj,s;fha jeo.;alu l=ula o@ 

                          ≥ys;D ffi, i|yd ir®jiu DNA wKq msgm;a iE°u    ^1 × 2&  

(v) DNA iajhx m%;sj,s;fha ° jeo.;a jk m%Odk tkaihsu folla kï lr" tajdfha iqúfYaI 

lD;Hhka ,shkak' 

        tkaihsuh        lD;Hh 

   ÷ DNA fy,sflaia  H nkaOk ì£ DNA ∞u fol fjka lrhs'

   ÷ DNA fmd,sufr®ia  kshqla,sfhdaghsv iïnkaO lr kj ∞u iE°u' ^4 × 2&  

 (vi) m%;sixfhda‚; DNA wKqjla hkq l=ula o@

   úúO úfYaI j,ska ,nd .;a DNA ñY% ls¯fuka ,nd.;a ;ks tallhla f,i ls%hdlrkakd jQ 

   DNA wKqjla      ^1 × 2&  

 (vii) ffjoH úoHdfõ ° m%;sixfhda‚; DNA ;dCIKfha Ndú; ;=kla i|yka lrkak'

   ÷ udkj bkaishq,ska $ udkj jr®Ol fydar®fudakh ksmoùu 

   ÷ fymghsáia B m%;sfoay cklh ksmoùu 

   ÷ reêr leá .eiSfï idOl ksmoùu 

   ÷ bkagfµfrdaka ksmoùu    ^´kEu 3 ×  2&  

(viii) m%;sixfhda‚; DNA ;dCIK ls%hdj,sfha ° my; i|yka lD;Hhka bgq lrk tkaihsuhla ne.ska 

kï lrkak'

        lD;H        tkaihsuh 

  DNA wKqj ksYaÑ; ia:dkj,ska lemSu  friaá%laIka tkafvdkshqla,sfhaia  

 DNA lKav iïnkaO ls¯u  DNA ,hsf.aia  ^2 ×  2& 

 (B)     (i) my; i|yka lD;Hhka bgq lrk ffi,Sh jHQyh kï lrkak'

lD;Hh jHQyh  

a  ffi, mg,j, fmdiafmd,smsv ixiaf,aIKh   rΩ wka;Œma,diaóh cd,sldj

b' ffi, ma,diaóh ixirKh  ffi, iels,a, 

c' rhsfndfidau ksmo ùu kHIaáh $ kHIaáldj 

d' ffi, w;˙ka øjH ldka≥ ùu je<elaùu ;o ikaê 

    ^4 ×  2&
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 (ii) (a) zzidfldñhrhZZ hkq l=ula o@

÷ ú,sÅ; fmaYS ;ka;=jl we;s fmaYS fl†;a;l msysá hdno $ wkqhd; Z fr®Ld folla w;r 

fldgi hs' th ú,sÅ; fmaYShl lD;Huh tallh hs' ^1 × 2&  

 (b) idfldñhr olakg ,efnk fmaYs jr®. kï lrkak'

÷ lxld, fmaYS   

÷ yD;a fmaYS   ^2 × 2&  

(iii) Tn by; (ii) (b) ys i|yka l< fmaYS jr®. w;r" ±lsh yels ldhsl úoHd;aul fjkialï folla 

,shd olajkak'

÷ lxld, fmaYS iakdhq ckH jk w;r" yD;a fmaYS fmaYS ckH fõ' 

÷ lxld, fmaYS bÉPdkq. jk w;r" yD;a fmaYS wksÉPdkq.hs' 

÷ lxld, fmaYS ˙oauhdkql+, ixfldapk fkdfmkajk w;r" yD;a fmaYS ˙oauhdkql+, 

 ixfldapk orhs'  

÷ yD;a fmaYS úvdjg m;a fkdjk w;r" lxld, fmaYS myiqfjka úvdjg m;a fõ' 

  ^´kEu 2 × 2&

(iv) ir®mk iQ;%sld isoaOdka;hg wkqj fmaYS ixfldapkfha ° idfldñhrhl is≥ jk fjkialï 

y;rla ,shkak' 

÷ I máfha$ l,dmfha †. wvq fõ' 

÷ H l,dmfha †. wvq fõ' 

÷ ufhdiska iQ;%sld w;˙ka welaáka iQ;s%ld ,siaid hhs $ ir®mkh fõ' 

÷ Z fr®Ld fol tlsfkl ,xfõ' $ Z fr®Ld w;r ≥r wvq fõ'    ^4 ×  2&

(v) Ydlj, olakg ,efnk hdka;s%l ikaOdrl lD;Hh i|yd jeo.;a jk mgl kï lr" tu 

lD;Hh i|yd tu mgl úfYaIKh ù we;s wdldrh i|yka lrkak'

       mglh          úfYaIKh ù we;s wdldrh 

  ÷ ia:q,fldaKdia:r  ffi, fldkaj, ffi, ì;a;sh wu;r fi,shqf,daia

   j,ska .K ùu  

 ÷ oDvia:r  ,s.akSN+; ffi, ì;a;s ±¯u  

 ÷ ffY,u  ,s.akSN+; ffi, ì;a;s ±¯u      [3 +  3] × 2

 (vi) Tn by; (v)ys i|yka l< mgl w;˙ka ixlSr®K mgl jr®.h l=ula o@

 ÷ ffY,u      ^1 × 2&  

 (vii) hdka;s%l ikaOdrKhg wu;r j tu mglh u.ska bgq lrk fjk;a lD;H folla i|yka 

  lrkak'

÷ c,h m˙jykh

÷ L◊c m˙jykh 

÷ iuyr jr®Ol øjH$ ihsfgdlkska$ weíisisla wï,h m˙jykh  ^´kEu 2 × 2&  

(C) (i)  ñksia iels,s moaO;sfha m%Odk lD;Hhka fudkjd o@ 

÷ ikaOdrkh 

÷ wdrCIdj 

÷ p,kh 

÷ reêr ffi, ksIamdokh 

÷ le,aishï .nvd ls¯u yd ksoyia ls¯u 

÷ fmdiafmaÜ .nvd ls¯u yd ksoyia ls¯u     ^5 × 2&
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(ii) udkj lfYarefõ mj;sk" lfYareld noaO ùfuka iE≥Kq wia:ß fudkjd o@ tu wia:ß iE°ug 

iïnkaO jQ lfYareld ixLHdj i|yka lrkak'

         wia:ßh        lfYareld ixLHdj 

 ÷   ;s%ldia:ßh        5       

 ÷    wkq;s%ldia:ßh         4 ^4 × 2&

(iii) Rcqldh ú,dih mj;ajd .ekSug ∞hl jk udkj lfYarefõ mj;sk ,CIK folla i|yka 

lrkak' 

 ÷ lfYarefõ jl% 4la ;sîu 

 ÷ lfYarefõ l%ufhka my<g hk úg wka;r® lfYarel u`v,aj, >klu jeä ùu $

  lfYareld foay m%udKfhka úYd, fõ'       ^2 × 2&

(iv) or®YSh lfYareldjl jHQyfhka my; i|yka lfYareld fjka lr y∫kd .ekSug Ndú;d l< 

yels tla m%Odk ,CIKhla ne.ska i|yka lrkak'  

  ÷   ff.%ù lfYareld - lfYare Ouks kd, ;sîu  

  ÷    Wria lfYareld - wOrj fhduq jQ †.= iakdhqudr®. LkaGlhla ;sîu $ 

     mr®Y= i|yd ikaOdk uqyqK;a $ mDIag ;sîu 

  ÷    là lfYareld - Rcq fldaKdi%dldr LkaGl m%irhla ;sîu  ^3 × 2&

       ^´kEu 50 × 2 =100& 

2. (A)   (i)  bhqle˙hd wêrdcOdkshg wh;a jk rdcOdkS kï lrkak'

  ÷ fm%dáiagd (Protista)

  ÷ µka.hs (fungi)  

  ÷ ma,dkafÜ (Plantae)  

  ÷ weksud,shd (Animalia)   ^4 × 2&

  (ii) my; ±lafjk j.=fõ i|yka i;a;aj jxYj, m<uq ;Srefõ i|yka lr we;s ,CIKh olakg 

,efí kï" kshñ; fldgqfõ (√) ,l=K fhdokak' 

,CIKh 

i;a;aj jxY 

isf,kagfr®gd wdf;%dfmdavd wefk,svd fkufgdavd fudÆiald

YSr®IKh √ √ √

msgiels,a, √ √ √

ixirKh moaO;shla 

fkdue;s ùu 
√ √

 ^8 × 2&
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(iii) my; ±lafjk m%Yak A iy B i;=ka fofokd u; mokï fõ'

  
A B

 (a)   by; A iy B rEmj,ska ±lafjk i;=ka tlsfkldf.ka fjka lr y∫kd .ekSug bjy,a 

jk m%Odk ndysr ,CIK folla i|yka lrkak' 

÷ A kï i;a;ajhdf.a uOH uvf,ka lemS fmfkk f,i fjka jQ ndyq we;s w;r" B 

i;a;ajhdf.a tfia ke;'

÷ A kï i;a;ajhdg .=ohla ke;s w;r" B kï i;a;ajhdg .=ohla we;' 

÷ A kï i;a;ajhdf.a kd,mdo j, pQIlr ke;s w;r" B  i;a;ajhdf.a kd,mdo j, pQIlr 

we;'      ^´kEu 2 ×  2&

(b)  by; A iy B i;=ka we;=<;a jk i;a;aj jxYh l=ula o@

 Echinodermata  tlhsfkdvr®fïgd  ^1 × 2&

(c)   tu i;a;aj jxYhg by; A iy B i;=ka we;=<;a ls¯ug fya;= jk iqúfYaIS ndysr ,CIK 

folla i|yka lrkak' 

÷ mxp w¯h iuñ;sh fmkaùu 

÷ kd,mdo ±¯u

÷ prkdr we,s ;sîu 

÷ weys;,hla ;sîu   ^´kEu 2 ×  2&

(B)  (i)   ihslefvdµhsgd jxYfha Ydlj,g jvd wekaf;dµhsgd jxYfha Ydl m˙Kdñl j Wiia hehs 

ie,lSug fya;= jk lreKq y;rla i|yka lrkak'

÷ îc M, ;=< yg .ekSu$ îc M,j,ska wdjrKh ù ;sîu   

÷ m%ckl jHQyh f,i mqIam msysàu 

÷ ffi,ufha jdyskS tall$ uQ,dx." maf,dahufha fmfkar k, tall$ uQ,dx. ;sîu iy iypr 

ffi, ;sîu  

÷ ixfiapkhg ndysr c,h wjYH fkdùu$ wp, mqx ckaudkq ±¯u  

÷ oaú;aj ixfiapkh u.ska ;s%.=K N%eKfmdaIhla we;s ùu    ^´kEu 4 ×  2&

 (ii)   mqIamj, rEmSh ,CIK iïnkaOfhka my; moj,ska woyia jkafka l=ula ±hs i|yka lrkak'

(a)  wfOdacdhx.s mqIam - äïnfldaIh mqIamfha wfkl=;a mqIam fldgiaj, uÜgug

   by<ska msysgk mqIam 

(b)  wmso, fr®Kq - o, m;%j,g noaO jQ fr®Kq ;sîu 

(c)   m˙mqIamh  - uql=gh$ u◊h f,i úfNaokh fkdjQ mqIamhl ndysr 

   jo j,hla ^3 ×  2&
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 (iii) Pogonatum, Selaginella, Nephrolepis, Cycas, Mangifera 

  my; i|yka ,CIKj,g .e<fmk Ydl >kh$ Ydl >k by; ,ehsia;=fjka f;dard ,shkak'

(a)  oaùlIsldOr mqxckaudkq orhs'    Pogonatum, Selaginella 

(b)  ckaudkq Ydl" îcdkq Ydl mglj,ska wdjrKh ù we;'   Cycas, Mangifera,

(c)  tal.DyS m%Nd iajhxfmdaIS ckaudkq Ydl orhs'   Nephrolepis 

(d)  mqxckaudkq m˙jykhg mrd. kd,h úlikh ù we;'   Mangifera 

(e)  îcdkq Ydlh yd ckaudkq Ydlh$ iajhxfmdaIS ùu iy

 tajd tlsfklska iajdëk ùu'  Nephrolepis 

(f)  iuîcdkql;djh fmkajhs' Pogonatum, Nephrolepis  

   ^10 ×  2&

(C)  (i)   my; olajd we;af;a úoHd.drfha Ndú; lrk WmlrKhls'

  

   

(a)  tu WmlrKh y∫kajkak'

 ÷ jDoaêudkh   ^1 × 2&

(b)  tu WmlrKh Ndú;d lrkq ,nkafka l=ula i|yd o@

÷ ^Ydl m%frdayhl †.$ Wi jeä ùu u.ska& jr®Okh uekSu ^1 × 2&

(c)  tu WmlrKfhka ,nd .kakd o;a; weiq˙ka w†kq ,nk m%ia;drh my; bv m%udKfha 

w¢kak'

  

     

 

               

             ^wCI kï ls¯u iy m%ia;drfha yevh i|yd 2 × 2&
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 (ii)   my; Ydl wjhjj, jr®Okh uekSug Ndú; lrk mrdñ;s i|yka lrkak' 

(a) M,hl  ( m˙udj jeä ùu 

(b) m;%hl  ( fCIa;%M,h jeä ùu  ^2 × 2&

 (iii)  Ydl jr®Ol øjH i;a;aj fydar®fudakj,ska fjkia jk m%Odk ,CIK folla i|yka lrkak'

÷ Ydl jr®Ol øjH .%ka:ß ;=< ksmoùu is≥ fkdjk w;r" fydar®fudak wka;rdir®. .%ka:ß ;=< 

ksmo fõ' 

÷ Ydl jr®Ol øjH ffi,u" maf,dahu iy uD≥ia:r ffi, Tiafia m˙jykh jk w;r" 

fydar®fudak reêrh Tiafia m˙jykh fõ'       ^2 × 2&

 (iv) my; i|yka lD;Hhka bgq lrk Ydl jr®Ol øjHhla ne.ska i|yka lrkak'

      lD;Hh  jr®Ol øjHh  

 (a)  w.%ia: m%uqL;djh ksfYaOkh   ihsfgdlhskSka 

 (b)  l| †laùu fõ.j;a ls¯u    .snr,ska$ t;s,ska 

 (c)  leïìhfï ls%hdld˙;ajh ksfYaOkh    weíisisla wï,h  ^3 × 2&

 (v) lDIslr®udka;fha ° yd WoHdk úoHdfõ ° Ndú; lrk lD;Su Ydl jr®Ol øjH ;=kla kï lr" 

tajdfha fh°ï i|yka lrkak'

    jr®Ol øjHh             fh°ï  

 IBA   lemQ l|ka j,ska uq,a yg .ekSu

  fm%arKhg$ md;fkdaM,kh fm%arKh 

 2, 4-D / MCPA  j,a me<Eá kdYl f,i 

 .snr,ska  îc m%frdaykh$ l| †la ùu fm%arkh 

 t;s,ska  M, b°u fm%arkh 

  ^´kEu [3 +  3] × 2&

    ^uqΩ ,l=Kq 50 × 2 =100&

3.     (A)       (i)  reêr ixirK moaO;shl w;HjYH ix>gl kï lrkak'  

÷ fmdïm ls¯fï wjhjh $ yDohla  

÷ reêr jdyskS 

÷ ;r,uh udOHhla $ ;r,hla     ^3 ×  2&

 (ii) my; ±lafjkafka udkj yDofha †lalvl rEm igykls' 

  

b

a
x

c 

y

d

e
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(a)   rEmfha (a) isg (e) olajd fldgia kï lrkak'

(a) - mqmamqYSh Ysrd újr 

(b) - yDoa r–cq 

(c)  - fldaIsldka;r wdjdrh 

(d)  - ;s%;=Kav lmdgh$ ol=Kq lr®◊l fldaIsl lmdgh  

(e)  - W;a;r uyd Ysrd újrh  ^5 ×  2&

(b) rEmfha zzXZZ ys ì;a;s j,g jvd zzYZZ ys ì;a;s jvd >klï jkafka wehs @

÷ Y u.ska yDofha isg foayh mqrd reêrh fmdïm ls¯ug jeä n,hla fh†h hq;= w;r" 

 X u.ska reêrh fmdïm l< hq;af;a wi, mj;sk fldaIsld ;=<g muKla neúka" 

 idfmaCI j fh†h hq;= n,h wvq ùu'       ^1 × 2&

(c) zzbZZ yd zzdZZ jHQyj, lD;Hhka i|yka lrkak'

÷ b -  fldaIsld wdl=xpfha ° lr®◊l fldaIsl lmdg fkdmsg fmr,Su je<elaùu 

÷ d -  ol=Kq fldaIsldfõ reêrh ol=Kq lr®◊ldjg wdmiq .e,Su je<elaùu ^2 × 2&

(iii) ñksidf.a uyd Ysrd Tiafia yDohg meñfKk CO
2
 wKqjla Yajik mDIagh olajd .uka ls¯fï 

° miq lrk jHQy ksjer† wkqms<sfj<ska ,shkak' 

÷ ol=Kq lr®◊ldj  ol=Kq fldaIsldj  mqmaMqYSh Ouksh  fmkye,s  .r®;

  ^1 × 2&

(iv) ñksidf.a reêr ixirK moaO;sh yd jid moaO;sh w;r we;s m%Odk jHQyuh fjkialï folla 

,shkak'

÷ reêr ixirK moaO;sfha yDohla we;' jid moaO;shg yDohla ke;'

÷ reêr ixirK moaO;sfha flaYkd,sld fomiska u újD; fõ' jid kd,sld wkaO j wdrïN fõ'

÷  reêr ixirK moaO;sfha Ouks iy YSrd we;s w;r" jid moaO;sfha Ouks yd Ysrd ke;' 

  ^´kEu 2 ×  2&

(v) ñksidf.a jid moaO;sfha m%Odk jdyskS fol kï lrkak' 

÷ ol=Kq jid m%Kd,h 

÷ Wria m%Kd,h     ^2 ×  2&

(vi) jid ;r,fha iïNjh l=ula o@ 

÷ mgl ;r,h  ^1 ×  2&

 (B)     (i) foayfha wNHka;r m˙irh hkq l=ula o@

÷ ffi, j, „ú meje;au i|yd udOH imhkakd jQ ffi, j, wdikak; u m˙irh ̂ 1 × 2&

(ii) udkj foayfha wNHka;r m˙irh ;=< md,kh úh hq;= m%Odk idOl kï lrkak'

÷ ridhksl ix>gl$ idOlj, idkaøKh $ .a¨fldaia iy whk 

÷ c,h yd ødjHhkays mej;sh hq;= idfmaCI m%udK 

÷ foay WIaK;ajh      ^3 ×  2&

(iii) ñksidf.a reêr .a¨fldaia uÜgu jeä lrk fydar®fudak fudkjd o@  

 .a¨fldf.dka" ;hsfrdlaiska" fldar®áfida,a" weä%k,ska       ^4 ×  2&

(iv) ñksidf.a wdi%e;s úOdkfha ° hdukhg ,la flfrk m%Odk idOl kï lrkak'

÷ c, m%udKh md,kh  

÷ foayhg ,nd .kakd jQ yd neyer lrkakd jQ ,jK m%udKh md,kh      ^2 ×  2&
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(v)   ñksidf.a m%Odk wdi%e;s úOdk wjhjh kï lrkak'

     jDlal  ^1 × 2&

(vi)  ñksidf.a wdi%e;s úOdkh hdukh flfrys Rcqju n,mdk fydar®fudak folla kï lrkak'  

÷ ADH 

÷ we,afvdiafgfrdaka       ^2 ×  2&

(vii) (a)  Tn by; (vi)  ys i`oyka l< fydar®fudak Y%djh jk ia:dkh iy b,lal ia:dkh$ jHQyh 

i|yka lrkak' 

fydar®fudakh Y%djh jk ia:dkh  b,lal ia:dkh$ jHQyh  

÷  ADH wmr msáhqg˙h ú≥r ixj,s; kd,sld iy 

ix.%dyl m%Kd,h 

÷  we,afvdiafgfrdaka wê jDlal ndyslh ú≥r ixj,s; kd,sld

  ^4 ×  2&
(b)  Tn by; i|yka l< fydar®fudak Y%djh W;af;ackh jk wdldrh i|yka lrkak'  

÷ ADH  -  reêrfha wdi%e;sl mSvkh by< hdu 

÷ we,afvdiafgfrdaka  -  reêr mSvkh$ m˙udj my< hdu

   reêrfha fidaähï whk idkaøKh wvq ùu       ^2 ×  2&

 (C)     (i) Ydl µaf,dahu ;=< m˙jykh jk ldnksl ix>gl folla iy wldnksl ix>gl folla 

   i|yka lrkak'

     ldnksl ix>gl     wldnksl ix>gl  

÷ iqfl%daia  ÷ K+, PO
4
-3

÷ weuhsfkda wï,  ÷ c,h 

÷ Ydl jr®Ol øjH 

÷ úgñk    [2 +  2] × 2&

 (ii) µaf,dahu m˙ixl%uKfha úfYaI ,CIK y;rla i|yka lrkak'

÷ oaú †Yd;aul fõ' 

÷ øjia:ß;s mSvkhla hgf;a is≥ ùu  

÷ m˙jykh jk øjH m%udKh wêl fõ'

÷ m˙jykh jk fõ.h yd ≥r wêlh'      ^´kEu 3 × 2&

 (iii) Ydl u.ska jdhquh f,i ,nd .kakd fmdaIl kï lrkak'  

÷ ldnka 

÷ Tlaiscka        ^2 ×  2&

  (iv) mfia m%fhdacH khsÜrcka m%udKh jeä lrk iajNdúl ls%hdj,s ;=kla i|yka lrkak'

÷ khsÜrcka ;sr ls¯u 

÷ khsá%lrKh   

÷ wl=Kq .eiSu     ^3 ×  2&
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  (v) mfiys khsfÜ%g jdhquh khsÜrcka njg TlaisyrKh is≥ lrk ridhksl iajhxfmdaYS CIqø „ú

   úfYaIhla kï lrkak'

 Thiobacillus denitrificans  ^1 ×  2&

    ^uqΩ ,l=Kq 50 × 2 =100&

4.     (A)       (i)  mD:ßúfha yrialvl ±lsh yels ia:r msg; isg we;=<;g ms<sfj<ska ,shd olajkak' 

               mD:ßú lfnd," m%djrh" yrh     ^1 ×  2&

 (ii) (a)   WIaK;ajh wkqj jdhqf.da,fha m%Odk ia:r my< isg by<g wkqms<sfj<ska kï lrkak'

  m˙jr®;S f.da,h" wm˙jr®;S f.da,h $ ia:r f.da,h" uOH f.da,h" ;dm f.da,h     ^1 ×  2&

 (b) Tn by; (a) ys i|yka l< ia:r w;=frka ´fidaka ia:rh msysgd we;s ia:rh kï lrkak'

   wm˙jr®;S f.da,h  ^1 ×  2&

(iii) my; i|yka tla tla iïm;a ¥IKh úh yels ¥Ilj, m%Nj folla ne.ska i|yka lrkak'

(a)   id.rh  ( f;,a bysreï$ ldr®ñl wmikaok $ le,sli<  ^´kEu 2 ×  2&

(b) jd;h  ( r:jdykj,ska msgjk ≥ï $ YS;lrK $ jdhqiuk hka;% $ 

   úirK m%jdyl $ fmdis, bkaOk oykh  ^´kEu 2 ×  2&

(c) mi  ( fmdfydr $ lDIs ridhksl øjH$ >k wmøjH$ úlsrK YS,s wmøjH$

   lr®udka; wmøjH  ^´kEu 2 ×  2&

(iv) m%udKh blaujd fmdfydr Ndú; ls¯u fya;=fjka c,dYj, olakg ,efnk ydks∞hl n,mEï 

i|yka lrkak'

÷ c,fha NO-
3
 yd PO

4

-3
 uÜgu jeä ù    

÷ c,dYfha we,a.SS yd ihfkdnelaà˙hdj, jr®Okh fõ.j;a lrhs' $ we,a.S msmSu  

÷ fï ksid rd;s% ld,fha ° c,dYfha O
2
 idkaøKh wvq ù $ BOD w.h by< hhs' 

÷ túg c,dYfha u;aiHhka $ c,c „ùka ñh hhs'

÷ u< foay u; nelaà˙hd jeä u ksid is≥ jk ksr®jdhq úfhdackh 

÷ fï ksid ≥.o yuk jdhqka msg fõ'$ H
2
S$ NH

3
/ SO

2
 wefudakshd" msg fõ'      ^6 ×  2&

  (v) jdhq ¥IKh hkq l=ula o@

fi!LHhg ydks∞hl yd m˙irhg wys;lr n,mEï we;s lrk" iajdNdúl ls%hdld˙;ajfha 

iu;=,s;;djhg ndOd lrk m%udKj,ska øjH yd Yla;sh ksoyia ùu ksid jdhqf.da,fha ;;a;ajh 

ms˙ySu        ^1 × 2&

(vi) my; i|yka wys;lr n,mEï is≥ ùug fya;= jk jdhq¥Ilhla ne.ska kï lrkak'

(a)   m%Ndridhksl OQñld we;s ls¯u 

 khsg%ckaj, Tlaihsv $ yhsfv%dldnka         ^1 × 2&

(b) reêrfha m˙jyk Od˙;dj wvq ùu   

 ldnka fudfkdlaihsv $ khsÜrckaj, Tlaihsv         ^1 × 2&

(c) fn%dkalhsáia yd tïµsisud frda.h    SO
2
         ^1 × 2&
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 (B)    (i) (a)   ffcj úúO;ajh hkafkka woyia lrkafka l=ula o@

  fN!ñl" lr†h yd fjk;a c,c m˙ir moaO;s o we;=Ω ishÆ m%Nj j, iy Tjqka wh;a jk 

md˙i˙l ixlSr®K j, „ùka w;r we;s úp,H;djh        ^1 × 2&

 (b) ffcj úúO;ajhg wh;a uQ,sl ixrpl ;=k kï lrkak'

÷ m%fõKS úúO;ajh  

÷ úfYaI úúO;ajh 

÷ m˙ir moaO;s úúO;ajh   ^3 ×  2&

 (c) ffcj úúO;aj ixrCIKfha jeo.;alu l=ula o@

÷ „j úfYaI Wm˙u ixLHdjla †.= ld,Skj „j;a ùu ;yjqre ls¯u   

÷ j| ù hdfï ;r®ckhg uqyqK md we;s „ùka iq/lSu    ^2 ×  2&

  (ii) my; i|yka tla tla wjia:dj, ° is≥ flfrk m%Odk ffcj úúO;aj ixrCIK l%uh 

   i|yka lrkak'

   (a)   „j úfYaI kej; y∫kajd °u  ( uq,a ia:dkj, is≥ lrk ixrCIKh 

   (b) fCIa;% cdk nexl= mj;ajd .ekSu  ( ú;eka $ uq,a ia:dkj,ska neyerj lrk ixrCIKh 

   (c) mdrïm˙l f.j;=   ( uq,a ia:dkj, is≥ lrk ixrCIKh  ^3 ×  2&

iii) ffcj úúO;aj ixrCIKh i|yd ∞hl jk cd;Hka;r iïuq;s folla kï lr" tla tla 

iïuq;sfha ksYaÑ; wruqK i|yka lrkak'   

  iïuq;sh  wruqK  

 RAMSAR$ rïid - wka;r®cd;slj jeo.;a jk f;;a ìï ixrCIKh 

 CITES  - Ydl yd i;a;aj úfYaIj, wka;r®cd;sl fjf<πu

    Tjqkaf.a meje;aug ;r®ckhla fkdjk f,i 

    mj;ajdf.k hdu

 ffcj úúO;aj iïuq;sh - ffcj úúO;ajh iq/lSu" tys ix>glj, ;sridr Ndú;h 

    iy idOdrK fuka u iudkd;au;djfhka hq;= j cdk 

    iïm;a j,ska w;a jk jdis N=la;s ú°u  

     ^´kEu 2 ×  2&

 (C) (i) CIqø „ùka u.ska wdydr krla ùula hkq l=ula o@

wdydrj, CIqø „ùka jr®Okh ùu ksid tu wdydrj, fN!;sl" ridhksl „j úoHd;aul jHQy 

fjkia ù" tajd ñksia m˙fNdackhg kqiq≥iq ;;a;ajhg m;a ùu        ^1 × 2&

(ii) udΩ myiqfjka CIqø „ùka u.ska krla ùug fya;= i|yka lrkak'

÷ udΩj, CIqø „ú jr®Okhg iq≥iq m%Yia; pH w.hla mej;Su' 

÷ udΩj, jeä f;;ukhla mej;Su" nelaà˙hd jr®Okh myiq lrjhs'

÷ udΩj, wêl fmdaIl ixhq;shlska hqla; ùu 

÷ udΩj, CIqø „ù m%;sfrdaë wdjrK jHQy fkdmej;Su$ CIqø „ù m%fõYkh je<elaùug 

          ^´kEu 4 ×  2&

(iii) udΩ krla ùu is≥ lrk m%Odk CIqø „ù ldKavh l=ula o@ 

nelaà˙hd         ^1 × 2&
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(iv) CIqø „ùka u.ska udΩ krla ùfï ° is≥ jk m%Odk ridhksl ls%hdj,s ieflúka i`oyka lrkak'

÷ mQ;sNjkh 

÷ fm%daàk wdydr fm%daáfhda,sál

CIqø „ùka 

 weuhsfkda wï, + wefudakshd + weók + H
2
S 

   ^7 ×  2&

(v) udΩ m˙rCIKh i|yd Ndú; jk iq,n l%u ;=kla kï lr" tu tla tla l%ufha ° Ndú; jk 

uQ,Or®uh ne.ska i|yka lrkak'

     l%uh       md,kh jk  uQ,Or®uh 

 áka ls¯u   ÷ wdydrhg CIqø „ùka we;=,aùu

    j<lajhs$

  ÷ wdydrh ;=< CIqø „ùka jr®Okh iy  

    ls%hdld˙;ajh j<lajhs'

   ÷ wdydrfha we;s CIqø „ùka úkdY lrhs'

 úh<Su $ ÆKq oud úh<Su $ ≥ï .eiSu ls%hdld˙;aj jr®Okh wdydrj, CIqø 

  „ùkaf.a jr®Okh yd ls%hdld˙;ajh

  je<elaùu 

 wvq WIaK;aj m˙rCIKh$ wêYS; ls¯u wdydrfha CIqø „ùkaf.a jr®Okh yd

  ls%hdld˙;ajh je<elaùu   

   [3 +  3] × 2&

  ^´kEu lreKq 50la 50 ×  2 = 100&

 

**
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B fldgi -  rpkd

5. m%NdixYaf,aIKfha ° y˙;,jfha ldr®hNdrh úia;r lrkak'

1' m%NdixYaf,aIKh mshjr 02lska hqla;j y˙;,jh ;=< is≥ fõ'  

2' wdf,dal m%;sls%hdj yd 

3' w≥re m%;sls%hdj $ le,aúka pl%h hs'   

4' wdf,dal m%;sls%hdj - ;hs, fldhsv mg,$ .%dkd yd iqia;r wdY%s;j wdf,dalh we;s úg 

is≥ fõ' 

5' w≥re m%;sls%hdj - ^y˙;,j& mxcrfha wdf,dalfhka iajdhla;j is≥ fõ'

wdf,dal m%;sls%hdfõ ° 

6' ;hs, fldhsv mg, u; m%NdmoaO;s I yd II ys  

7' wekafgkd ixlSr®Kj, we;s m%Ndixiaf,al jr®Kl j,ska 

8' oDYH jr®Kdj,sfha r;= iy ks,a jr®Kj,g w∞< ;rx. wdhduj, wdf,dal lsrK 

 wjfYdaIKh lr 

9' m%;sls%hd flakaøj,g ^wkqkdoh u.ska& iïfm%aIKh flfr®'

10' túg tys úfYaIs; laf,dfrdµs,a a wKq Woa°mkh ù   

11' bf,lafg%dak by< Yla;s uÜgïj,g .uka lrhs $ wê Yla;s ;;a;ajhg m;a fõ' 

12' fuu wê Yla;s bf,alfg%dak ;hs,fldhsv mg, u; we;s m%d:ñl bf,lafg%dak m%;s.%dyl 

u.ska m%;s.%yKh lrkq ,en  

13' ;hs,fldhsv mg, u; we;s bf,lafg%dak jdyl wKq fY%a◊hla Tiafia .uka lrhs'  

14' wê Yla;s bf,lafg%dak ta Tiafia iïfm%aIKh ùfï ° tajdfha Yla;sh úfudapkh jk 

w;r" tu.ska  

15' m%Ndfmdiafmdhs,slrKh is≥ fõ'$ ATP ksmo fõ'   

16' fufia m%NdmoaO;s IIka msg jQ bf,lafg%dak m%NdmoaO;s I ys bf,lafg%dak ys`.h mshjhs'

17' m%NdmoaO;s II wdY%s;j c,fha m%NdúÉf√okh is≥ ù" 

18' O
2 
ksoyia ù hhs'  

19' m%NdmoaO;s Ig H+ .uka lrhs'  

20' bf,lafg%dak" m%NdmoaO;s IIys bf,lafg%dak ys`.h mshjhs' 

21' m%NdmoaO;s Ika by< Yla;s uÜgïj,g .uka l< bf,lafg%dak o" m%d:ñl bf,lafg%dak 

m%;s.%dylhla u.ska m%;s.%yKh ls¯fuka miq"  

22' bf,lafg%dak jdyl fY%a◊hla Tiafia iïfm%aIKh ù" 

23' NADP+ TlaisyrKh ls¯ug iyNd.S fõ' fï i|yd c,h m%NdúÉf√okfhka ksoyia jQ 

H+ o fhdod .efka'

24' fuu NADP+ TlaisyrKh i|yd ;hs,fldhsv mg, u; we;s tkaihsu o wdOdr fõ' 

25' ;hs,fldhsv mg, u; iE≥Kq NADPH yd ATP w≥re m%;sls%hd $ le,aúka pl%fha ° 

ldfndayhsfâ%g ixiaf,aIKh ls¯ug fhofõ' 
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w≥re m%;sls%hdj 

26' fï i|yd wjYH RuBP iy RuBP ldfndlaisf,aia mj;skafka y˙;,j mxcrfha h'

fuh mshjr 03lska is≥ fõ' 

27' ldfndlais,alrKh 

28' PGA  TlaisyrKh 

29' RuBP m%;sckkh 

30' RuBP u.ska ldnkavfhdlaihsâ m%;s.%yKh lr" ldnka yfha wia:dhS ixfhda.hla idohs' 

31' fuu mshjr RuBP ldfndlaisf,aia u.ska W;afm%arKh flfr®'  

32' ldnka yfha wia:dhS ixfhda.h" ldnka ;=fka PGA wKq folla njg CI◊lj ì| 

jefÜ'  

33' wf,dal m%;sls%hdfõ ° iEfok ishÆ u NADPH iy 

34' ATP fldgila jeh lr" PGA,  PGAL njg TlaisyrKh flfr®'  

35' PGAL j,ska fldgila m%;sl%shd fY%a◊hla Tiafia .uka lr" fylafidai iSks $ ldfndayhsfâ%g 

ksmojhs' 

36' b;s˙ PGAL m%;sls%hd fY%a◊hla Tiafia .uka lr RuMP yryd RuBP m%;sckkh flfr®' 

37' ta i|yd b;s˙ ATP fhd∞ .efka'  

38' iE≥Kq ir, iSks msIagh njg m˙jr®;kh ù" ;djld,slj y˙;,j mxcrfha ixÑ; flfr®'

39' wjYH wuqøjHhka yd y˙; ,jfha M, mg, yryd yqjudre lrñka ldr®hCIu j 

m%NdixYaf,aIKh is≥ lrhs'             (´kEu 38 × 4  = 150)

6. (a) udkj wlaudfõ msysàu i|yka lrkak'

1' uyd m%dÖrhg my<ska'

2' Wor l=yrh ;=<'

3' ol=Kq W;a;r m%foaYfha msysghs'

 (b) udkj wlaudfõ jHQyh úia;r lrkak'

4' wlaudfõ by< iy mQr®j mDIag iqug fõ'

5' wlaudj lKaäld y;rlska hqla;hs'

6' ol=Kq lKaäldj iy 

7' jï lKaäldj'

8' imqÉP lKaäldj'

9' p;=ri% lKaäldj'

10' fuu ishÆ u lKaäld ;ka;=uh m%djrhlska wdjrKh ù we;'

11' iEu lKaäldjlau b;d l=vd wkqlKaäld u.ska iE° we;'

12' wkq lKaäldjla Ivdi%dldr yeve;sh'

13' tajd iE° we;af;a fymefgdihsg$ wlaud ffi, fma,s hq., j,sks'

14' iEu wkq lKaäldjlu ueo we;s uOH Ysrdfõ isg w˙hj wlaud ffi, fma<S hq.,a f,i 

úys ° we;'
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15' wlaud ffi, fma,s hq.,a folla w;r reêrfhka msreKq wlaud fldaGrdN we;'

16' wlaud fldaGrdN wiïmQr®K ì;a;s iys; úia;d˙l reêr flaY kd,sld fõ'

17' fuu fldaGrdN wdia;rKfha uyd NCIdKq jr®.hla jk l+µaµr® ffi, o msysghs'

18' wlaud ffi, fma,s w;r ms;a; m%Kd,sld we;'

19' wlaud wkq lKaäld w;r iïnkaOl mglfha .a,sika m%djr we;'

20' tla .a,sika m%djrhla ;=< m%Odk jYfhka hdlD;sl m%;sydr Ysrd YdLdjla'

21' hdlD;sl Ouks YdLdjla iy 

22' ms;a; m%Kd, YdLdjla ne.ska we;'

     

wlaud ffi, fma,s

reêr fldaGrdN 
uOH Ysrdj 

.a,Sika m%djrh  

 (c) wNHka;r m˙irfha fN!;sl iajNdjh iy ridhksl ixhq;sh hdukhg wlaudj ∞hl jk 

wdldrh úia;r lrkak'

23' reêr .a¨fldaia uÜgu hdukh 

 reêr .a¨fldaia uÜgu idudkH w.hg jvd jeä jQ úg

24' bkaishq,ska u.ska .a¨fldaia .a,hsfldacka iy fïoh njg m;alr wlaudfõ ffi, ;=< 

ixÑ; lrhs' 

25' ;j o wlaud ffi, ;=< ° jeämqr .aÆfldaia TlaislrKhg ,la lrhs' 

 reêr .a¨fldaia uÜgu idudkH w.hg jvd wvq jQ úg"

26' .aÆfldf.dka u.ska wlaudfõ ixÑ;j we;s .a,hsfldacka" .a¨fldaia njg m;a lr reêrhg 

uqod y˙hs'

27' wlaudj foay wNHka;r m˙irfha ,smsv wka;r®.;h hdukh lrkafka 

28' wlaudfõ ixÑ; fïoh TlaislrKh fõ.j;a ls¯fuks'

29' wlaudj w;HjYH fkdjk weuhsfkda wï, ixYaf,aIKh lrhs' 

30' uOHidr" laIqø „ù úI iy T!IO j, úI yrKhg o wlaudj ∞hl fõ' 

31' foay WIaK;ajh hdukh i|yd ;dmh ksmoùug wlaudj wdOdr fõ' ̂ wlaudfõ m˙jD;a;sh 

fõ.h jeä ksid tys° ksmofjk ;dmh reêrh Tiafia fn∞ye¯u u.ska foay WIaK;aj 

hdukhg ∞hl fõ'&

32' ldr®hh ksu ls¯fuka miq fydar®fudak ì| jeàu yd bj;a ls¯u wlaudj úiska is≥ lrhs' 

33' wlaudj u.ska ysfud.af,dìka ì| fy<Su yd bj;a ls¯u is≥ lr wNHka;r m˙irh 

ksh;j ;nd .kS' 
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34' fuh is≥ jkafka wlaudj ;=< ° wdhq ld,h wjika jQ r;= reêr ffi, ì| fy<Su u.sks' 

óg wu;r j wlaudj u.ska" 

35' reêrh ixÑ; ls¯u"  

36' fïo ødjH úgñka A, D, E iy K ixÑ; ls¯u"  

37' jeä mqr we;s hlv iy fldmr® jeks whk ixÑ; ls¯u" 

38' reêr ma,diau fm%daàk ixYaf,aIKh$ we,aìhqñka" .af,dìhq,ska yd reêr leá .eiSfï 

idOl jeks 

39' hQ˙hd ksmoùu $ ^jeä mqr we;s weuhsfkda wï, weuhskayrKh ùfuks& tu.ska hQ˙hd 

 ksmoùu' (´kEu 37 × 4  = 148)

(rEm igykg = 04&

          (Wm˙u 150)

7. (a) Ydl foayh ;=< ia:dk .; ùu wkqj úNdck mgl jr®. i|yka lr" tajdfha msysàu yd 

lD;Hhka úia;r lrkak'  

1' w.%ia: úNdcl

2' uQ, w.%ia:fha msysá úg uQ, w.%ia: úNdclh hs'

3' uQ, w.%ia: úNdclh uqf,a jr®Okh is≥lrhs'

4' m%frday$ l| w.%ia:fha msysá úg l| w.%ia: úNdclh f,i y∫kajhs'

5' th l|$ m%frdayh jr®Okh lrhs'

6' wka;ria: úNdclh

7' ;DK Ydlj, m;% mdofha iy

8' lf|a .egj, msysghs'

9' tu.ska mr®jj,$ lf|a †. jeäùu is≥lrhs'

10' mdr®Yaúl úNdcl f,i 

11' ikd, leïìhu iy

12' j,al leïìhu msysghs'

13' oaúîc m;s% l|kaj, ffY,u yd maf,dahu w;r ikd, leïìhu msysghs'

14' tu.ska l| yd uqf,ys úYalïNh jeälrhs $ l| uy;aùu $ oaù;Shsl jr®Okh is≥lrhs'

15' j,al leïìhu" lf|a ndysl m%foaYfha o uqf,a m˙pl% m%foaYfha o msysghs'

16' j,al leïìhu" lf|a iy uqf,ys úIalïNh jeä lrhs' 
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 (b)  oaúîc m;%S Ydl l|l oaú;shsl úNdclj, ldr®hNdrh úia;r lrkak'

      

oaú;Shsl ndyslh  

m%d:ñl ndyslh  

j,alh   

ikd, leïìhu   
jdis≥r    

oaú;Shsl u–cdlsrK     
oaú;Shsl maf,dahu      

oaú;Shsl ffY,u      

j,al leïìhu   

                     (´kEu 8 × 1  = 8)

17' m%d:ñl lf|ys ffY,u yd maf,dahu w;r wka;( l,dmSh leïìhu l%shdld¯ fõ'

18' m%d:ñl u–cd lsrK j, uD≥ ia:r ffi, ia:rhla úNdcl yelshdj ,nd.kS'

19' th wka;r® l,dmSh leïìhu njg m;a fõ'

20' w;a;Œl,dmSh leïìhu" wka;r® l,dmSh leïìhu yd tla ù ikd, leïìhu $ leïìhï 

j,h idohs'

21' ikd, leïìhfï ls%hdld˙;ajfhka lf|a wNHka;rhg yd ndysrhg kj ffi, 

ksmojhs'

22' we;=Æ me;a;g tl;=jk ffi,j,ska oaú;ShSl ffY,uh we;s lrhs'

23' msg; me;a;g tl;= jk ffi, j,ska oaú;ShSl maf,dahuh we;s lrhs'

24' oaù;ShSl ffY,uh yd oaù;ShSl maf,dahuh lf|a j,hdldrj ms<sfh, fõ'

25' iuyr ia:dkj, we;=Æ iy msg; hk fomigu uD≥ia:r ffi, ksmojhs'

26' tf,i we;s jk uD≥ia:r ffi, fma<s j,ska oaù;ShSl u–cd lsrK we;s fõ'

27' oaù;ShSl ffY,uh yd oaù;ShSl maf,dahu we;sùu ksid lf|a úIalïNh jeä fõ'

28' l| wNHka;rhg tl;= jk kj mgl fya;=fjka ndyslh msg;g ;,aÆ fõ' 

29' fï ksid ndyslfha ffi, ia:rhla úNdck yelshdj ,nd j,al leïìhu njg m;a fõ'

30' wNHka;r foig ksmo jk ffi,j,ska oaù;ShSl ndyslh we;s lrhs'

31' ndysr foig ksmo jk ffi, j,alh idohs'

32' iuyr ia:dkj, wkqmQrl ffi, msysgñka" jd is≥re we;s fõ'

33' m˙K; wjia:dfõ ° oaù;ShSl ffY,u ldIagh njg m;a fõ'

34' ikd, leïìhfuka msg; mgl ish,a, fmd;a; njg m;a fõ'

35' j,al leïìhu" oaú;shsl ndyslh iy j,alh" m˙pr®uh f,i y∫kajhs'

36' iD;=uh fjkiaùï fya;=fjka ldIagfha jdr®Isl j, we;s fõ'

 (´kEu 36 × 4  = 144)

          (rEm igykg = 08&

^Wm˙u 150)
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8. (a) W!kk yd wkqkk úNdckh „ùkaf.a wLKav meje;au iy m˙Kduh i|yd ∞hl jk 

  wdldrh meye†,s lrkak'

1' ,sx.slj m%ckkh 

2' oaùú.=K i;=ka

3' W!kk úNdckfhka 

4' tal.=K ckaudkq ksmo jk w;r

5' Ydl tal.=K îcdKq ksmojhs' 

6' Ydlj, ckaudkq Ydl wkQkkfhka ckaudkq ksmojk w;r" 

7' tu ckaudkq ixfiapkfhka oaú.=K îcdkq Ydl we;s mrïmrdfõ we;sfõ'

8' fï ksid „j úfYaIhl jr®K foay ixLHdj mrïmrdfjka mrïmrdjg ksh;j ;nd 

.kS'

9' wkqkk úNdckfha ° ud;D ffi,hg m%fõkslj ir®j iu jQ ≥ys;D ffi, ksmo fõ'

10' fï ksid nyq ffi,slhska foay jr®Okfha ° ffi,j, m%fõKsl ixhq;sh ksh;j mj;ajd 

.kS' 

11' tfuka u Tjqkaf.a l<, úlikfha ° o

12' mgl wÆ;ajeähdfõ ° o 

13' iuyr i;=kaf.a mqkr®jr®Okfha ° o wkQkk úNdckh jeo.;a fõ'

14' iuyr „ùkaf.a w,sx.sl m%ckkfha °

15' wkQkk úNdckh u.ska „ùka ixLHdj jeä lr .kS'

16' W∞( Hydra / Paramecium 

17' W!kkfha m%dla l,dj 1 °

18' ium%Nj jr®Kfoay j, jr®KfoaydxY w;r fldgia yqjudreùu fyj;a wj;rKh is≥ùu 

ksid

19' ium%Nj jr®Kfoay w;r kj we,S, ixl,k we;s ùu" ≥ys;D „ùkaf.a m%fõksl m%fNaok   

jeä ùug fya;= fõ'

20' W!kkh fhda. l,dj I ys°

21' iul ;,h u; jr®Kfoay j, wyUq †Ydk;sh ^iul ;,fha wyUq f,i msysàu& ksid  

22' ckl jr®Kfoay wyUq f,i ixl,kh ù

23' ≥ys;D „ùka w;r kj m%fõKsl m%fNaok yg.kS' ^jr®Kfoayj, iajdëk ixrpkh&

24' m˙Kduhg bjy,a jkafka fuu m%fõKsl m%fNaokhhs'

(b)  iajNdúl jrKh ffcj m˙Kduh i|yd jeo.;a jkafka flfia± hs úia;r lrkak'

25' úfYaIhl „ùka w;r rEm úoHd;aulj" 

26' pr®hd;aulj yd 

27' jHqyuh f,i fjkialï mj;S'

28' fïjd m%fNaok fõ'
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29' fuu m%fNaok iuyrla jdis∞hl jk w;r iuyr m%fNaok wjdis∞hl fõ'

30' iuyr m%fNaok wdfõKs.; jk w;r iuyr m%fNaok wdfõks.; fkdfõ'

31' úfYaIhl „ùka w;r wdydr" jdiia:dk yd m%ckk iylrejka i|yd ;r`.hla mj;S'

32' fuu ;r`.fha ° jdis∞hl m%fNaok we;s „ùka  úfYaIh ;=< ia:djr fõ' $ m˙K; „ùka 

njg m;a fõ'

33' Tjqkaf.a jdis∞hl m%fNaok m%ckkh u.ska B<`. mrïmrdjg iïfm%aIKh fõ'

34' fï ksid tu „ùka ld,hla iu. m˙irhg jvd;a fyd¢ka wkqjr®;kh fõ'

35' ld,h;a iu. tu jdis∞hl ,CIKh iys; „ùka ixLHdj jeä fõ'

36' tu.ska WÑ;hska iajdNdúl m˙irh u.ska u f;dard .efka$ iajNdúl jrKh is≥fõ'

37' wjdis∞hl m%fNaok we;s „ùka ld,h;a iu. .ykfhka bj;a ù hhs'

38' Tjqkag m%ckkhg wjia:d fkd,efnkafka 

39' Tjqka ;r.fha ° widr®:l ùu ksid h'

  (´kEu 38 × 4  = 152)

          (Wm˙u 150)

9. my; i|yka ls%hdj,s i|yd CIqø „ùkaf.a ∞hl;ajh úia;r lrkak'

 (a)  úkdls˙ ksIamdokh  

1' úkdls˙ ksIamdokhg fmd,a Ydlfha maf,dahóh hqI $ órd Ndú; lrhs'

2' órdj, we;s iqfl%daia" .a¨fldaia njg c,-úÉf√okh lrkafka 

3' Saccharomyces cerevisiae u.ska i%djh lrk 

4' bkajfÜia $ iqfl%aia tkaihsuhhss'

5' fuu .a¨fldaia" t;fkda,a yd CO
2
 njg m;a jkafka 

6' uOHidr meiSu $ ksr®jdhq TlaislrKh u.sks'

7' ta i|yd Saccharomyces cerevisiae ∞hl fõ'

8' t;s,a uOHidrh" weisála wï,h $ úkdls˙ njg$ 

 (C
2
H

5
OH + O

2
   CH

3
COOH + H

2
O)   

9' iajdhq TlaislrKh is≥ lrkq ,nkafka  

10' Acetobactor aceti iy  

11' Gluconobacter u.sks'

 (b)  fldïfmdaiaÜ ksmoùu

12' ftkaøSh fmdfydr $ fldïfmdaiaÜ fmdfydr iE°ug 

13' CIqø „ùka i;= iajNdúl úfhdack yelshdj m%fhdackhg .efka'

14' fuys ° úIufmdaIS †,Sr iy  

15' úIufmdaIs nelaà˙hdjkaf.a ls%hdj m%fhdackhg .kq ,efí'

16' fldïfmdaiaÜ iE°u hkq WKqiqï 

17' f;;a 
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18' iajdhq ;;a;aj hgf;a 

19' ñY% CIqø „ù .yKhla u.ska   

20' ftkaøSh øjH úfhdackh ls¯uhs' 

 

 (c)   CIqø „ù CISrKh u.ska f,day ksiaidrKh 

21' hlv iy i,aµr® wvx.= nd, jr®.fha f,da mia j,ska$ le,afldµhsrhsÜj,ska Cu 

 ksiaidrKh lr .ekSug 

22' Thiobacillus ferroxidans iy 

23' Thiobacillus thiooxidans hk  

24' ridhksl iajhxfmdaIS nelaà˙hd fhd∞ .kS'

25' fuu nelaà˙hd ;u m˙jD;a;sh ls%hdj, ° $ ridhksl ixYa,faIKfha ° 

26' H
2
SO

4
 iy 

27' Fe+3 ksmo jk w;r" tajd u.ska 

28' f,da mia TlaislrKh lr 

29' tys we;s fldmr®" CuSO
4
 njg m˙jr®;kh lrhs'  

30' fuu CuSO
4
 úoHq;a-úÉf√okh ls˙fuka ;U ksiaidrKh lr .kq ,efí' 

 (d)  fl† ksmoùu 

31' fmd,a f,,s m,a ls¯fuka fldyq ,nd .ekSug 

32' iajdhq fuka u ksr®jdhq Yajikh is≥ lrk  

33' úIu cd;sh CIqø „ù .yKhla ∞hl fõ'   

34' úfYaIfhka iajdhq iy ksr®jdhq nelaà˙hd fï i|yd Wmld¯ fõ'  

35' fuh m,a ls˙u hk CIqø „ù ls%hdj,sh u; mokï fõ'

36' m,a ls¯u hkq ldIaàh lf|ys fyda fjk;a Ydl øjHhl wvx.= fl`† ,sys,a ls¯fï 

ls%hdj,shg 

37' fï i|yd CIqø „ùka Y%djh lrk fmlaáfkaia tkaihsuh jeo.;a fõ' 

38' fï i|yd úúO ld, iSud uqΩ,af,a Ydl øjH c,fha .s,ajd ;nkq ,efí'  

 (´kEu 38 × 4  = 152)

          (Wm˙u 150)

10. flá igyka ,shkak'

 (a)  udkj fud< jDka;h  

udkj fud< jDka;hg wh;a fldgia jkafka" 

1' jefrda,sfia;=j

2' iqIqïkd YSr®Ilh iy 

3' ueo fud<h hs'  

jefrda,sfia;=j 

4' wkquia;sIalhg b†˙fhka uOH fud<hg my<ska" iqIqïkd YSr®Ilhg by<ska msysghs'
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5' fuys OQir øjH we;=<;ska o Yafõ; øjH u;= msgg jkakg o msysghs'

6' fuh >k kshqfrdak ialkaOhla yd ;ka;=j,ska iukaú; h'

7' fuu.ska wkquia;sIalfha wr®Of.da, iïnkaO lrhs'

8' jefrda,sfia;=j" by<g my<g .uka lrk f;dr;=re ifudaOdkh lrhs'

9' fmkye,s jd;kh hdukh lrhs'

iqIqïkd YSr®Ilh 

10'  jefrda,s fia;=jg my<ska o iqIqïkdjg by<ska o msysghs'

11' fuys o OQir øjH we;=<;g jkakg o Yafõ; øjH msg;g jkakg o msysghs'

12' iqIqïkd YSr®Ilfha Yajik uOHia:dk iy yD;a ikd, md,l uOHia:dkh msysghs'

lD;Hhka

13' yD;a iamkaok n,h yd fõ.h hdukh lrhs $ reêr mSvkh md,kh lrhs'

14' yD;a iamkaokh yd Yajik fõ.h flfrys n,mEula we;s lrhs'

15' lsúiqu" leiai" .s,Su" jukh jeks wksÉpdkq. m%;Slls%hd md,kh lrhs'

ueo fud<h

16' by<ska msysá uIa;sIalh;a my<ska msysá jefrda,sfia;=j;a w;r msysghs'

17' iakdhq ffi, ldKav yd iakdhq ;ka;=j,ska iukaú;hs'

lD;Hh

18' wCIs fmaYSj, m%;Sl md,kh

19' oDIaGß yd Y%jk W;af;acj,g m%;spdr jYfhka ysi" f., yd lf`oys we;s jk m%;Sl 

md,kh 

20' l◊ksldfõ m%udKh" wCIs ldpfha m%udKh yd yevh fjkia ls¯u 

 (b)  c, úNj ixl,amh  

21' c,h iys; ´kEu moaO;shlg c, úNjhla we;

moaO;shl c, úNjh

22' mSvkh 

23' †hù we;s øjH

24' c,ldó øjH iy WIaK;ajh jeks idOl u; rπ mj;sk 

25' c, wKqj, pd,l Yla;sh yd iïnkaO jQjls

26' c, úNjh Ψ u.ska wxlkh flfrk w;r

27' mSvk tall$ jdhqf.da, (atm)/, meial,a (Pa)/, fu.d meial,a (Mpa) j,ska ukskq ,efí'

28' ixY=oaO c,fha Wmrsu c, úNjhla we;

29' wNsu; m˙† jdhqf.da, mSvkh hgf;a ixY=oaO c,fha c, úNjh Y+kH hehs ie,fla

30' c,fha øjHh †hjQ úg c, úNjh wvq ù RK w.hla .kS

31' tneúka iajNdúlj mj;sk fndfyda c,Sh moaO;s j, c, úNjh RK w.hla .kS

32' ødjHh idkaøKh l%ufhka jeäjk úg c, úNjh Bg wkqrEmj wvq fõ' / tu ksid 

moaO;shl c, úNjh tys ødjH idkaøKhg m%;sf,dauj iudkqmd;sl fõ'
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33' mSvkh jeä lrk úg c, wKqj, pd,l Yla;sh o jeä flfrñka ta wKqj moaO;sfha 

c, úNjh o jeä fõ' / tneúka moaO;shl c, úNjh tys mSvkhg wkqf,dau j 

 iudkqmd;sl fõ'

34' moaO;shl c, úNjh tys ødjHh úNjh$ ΨS iy mSvk úNjfha$ ΨP tl;=j hs'

 (c)   jr®Kfoay úlD;s 

35' m%ckkfha ° fyda ffi, úNdckfha ° B<`. mrïmrdjg iïfm%aIKh jk 

36' DNA$ m%fõ◊l øjHfha is≥ jk fjkia ùula úlD;s f,i y∫kajhs'  

37' jr®K foay ixLHdj fjkia úu fyda 

38' jr®K foay jHQyh fjkia ùu ksid jr®K foay úlD;s is≥ úh yels h' 

39' ffi, úNdckfha °$ W!kk úNdckfha ° iy jr®Kfoay úhqla; ù hdfï ° is≥ jk 

jer°ï" jr®K foay úlD;sj,g fya;= úh yelsh' 

40' jr®K foayfha jHQyfha is≥ jk úlD;s jr®K foayhl kshqla,sfhdaghsv ixLHdj fjkia 

ùu ksid we;s úh yels h' 

41' W∞( fuys ° jr®K foay fldgila bj;a ùu $ jr®K foayhg fldgila wdfoaY ùu is≥ 

úh yels h' 

jr®K foay ixLHdfõ is≥ jk úlD;s wdldr folls'

42' úIu .=Kl;dj / Aneuploids 

43' iy nyq.=Kl;dj $ polyploid 

úIu .=Kl;dj

44' W!kkfha ° jr®K foay ksr®úikaê úu ksid we;s jk ;;a;ajhls' 

úIu .=Kl;dj ksid we;s jk úlD;s ;;a;aj 3ls'

45' vjqkaia iy,CIKh $ iskafv%dauh 

46' w;sfr®l w,sx. jr®K foayhla mej;Su ksid we;s jk úlD;s ;;a;ajhls'

47' gr®kr® iy,CIKh 

48' ,sx. jr®Kfoayhla muKla ±¯u ksid we;s fõ' $ ,sx. jr®Kfoayhla wvqfjka msysghs'  

49' la,hskafµ,agr® iy,CIKh 

50' w;sfr®l X jr®Kfoayhla ;sîu ksid we;s jk úlD;s ;;a;ajhls'  

51' nyq.=Kl;dj jr®Kfoay lÜg, ixLHdj fjkia ùu ksid we;s jk ;;a;ajhls'$ 

 3 n, 4 n jeks ;;a;aj 

´kEu 50 × 3 = 150

***           
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