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2'1'3 I  m;%h i|yd wfmaÈs; ms<s;=re yd ,l=Kq °fï mámdáh
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 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  

 07. ''''''''' 32. '''''''''  

 08. ''''''''' 33. '''''''''  

 09. ''''''''' 34. '''''''''  

 10. ''''''''' 35. ''''''''' 

 11. ''''''''' 36. '''''''''

 12. ''''''''' 37. '''''''''

 13. ''''''''' 38. '''''''''

 14. ''''''''' 39. '''''''''

 15. '''''''''  40. '''''''''

 16. ''''''''' 41. '''''''''

 17. ''''''''' 42. '''''''''

 18. ''''''''' 43. '''''''''

 19. ''''''''' 44. '''''''''

 20. '''''''''  45. '''''''''

 21. '''''''''  46. '''''''''

 22. '''''''''  47. '''''''''

 23. '''''''''  48. '''''''''

 24. '''''''''  49. '''''''''

 25. '''''''''  50. '''''''''
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2'2'2 ˚˚  m%Yak m;%h i|yd wfmaÈs; ms<s;=re" ,l=Kq °fï mámdáh" ms<s;=re iemhSu ms<sn| ks¯ÈK" 

ks.uk yd fhdackd (

     A  fldgi - jHqy.; rpkd

1.   (A)  (i) ødjlhla f,i l%%shd ls¯ug wu;rj i„ùka ;=< c,h u.ska is≥ lrkq ,nk m%%Odk lD;H 
fudkjdo@

   ÷ m%%dla ma,diaufha$ ffi, ma,diaufha ix>glhla ùu'

   ÷ m%%;sl%%shlhla ùu'

   ÷ Y=k;dj mj;ajd .ekSu'  ^,l=Kq 3 × 2 1/2&

  (ii)  „jhg jeo.;a jk .=Kdx. /ila c,h i;= h' fïjdhska iuyrla c,c „úka i`oyd úfYaIfhka 
jeo.;a fõ' tjeks .=Kdx. ;=kla i`oyka lr" ta tla tla .=Kdx.fha ldr®h Ndrh iq≥iq 
ksoiqkla iu.ska olajkak' 

(a) .=Kdx.h (   wêl mDIaGßl wd;;sh

 ldr®hNdrh (  iuyr c,c lDñkag jdiia:dk iemhSu

 ksoiqk (   †h ,siaikakd

(b) .=Kdx.h ( wêl ú,hkfha .=ma; ;dmh

 ldr®hNdrh ( c,dY$ c,Sh moaO;s ñ°u i|yd b;d úYd, ;dm m%udKhla jeh l< hq;=  

 ùu'

 ksoiqk ( c,dYj,$ c,Sh moaO;sj, c,h myiqfjka blauKska whsia njg m;a  

 fkdùu

(c) .=Kdx.h ( c,h ñ°fï ° is≥jk m˙udfõ wiudldr m%idrKh

 ldr®hNdrh ( whsia c,h u; mdùu yd øj c,h m;=f,a b;s˙ ùu$ c,Sh moaO;s  

 iïmqr®Kfhkau >k ;;a;ajhg m;a fkdùu'

 ksoiqk ( Ys; iD;=fõ ° c,c „úkag c,h ;=< „j;a ùfï yelshdj

(*) .=Kdx.h ( mdroDIH ùu

 ldr®hNdrh ( wdf,dalhg úksúo hdug bv °u

 ksoiqk ( c,c Ydl yd we,af.aj,g c,h ;=< ie,lsh hq;= ;rï .eUqfrys jeäug  

 bv ie,iSu$ ksu.ak Ydl yd we,af.a ;sîu

         ^,l=Kq ^3 × 3) × 2 1/2&

 (B)  (i) ffi, jdofha ixl,am ;=k i`oyka lrkak'

	 	 	 ● ishÆ „úka tla ffi,hlska  fyda ffi, lsmhlska ;ekS we;'

	 	 	 ● „úkaf.a uq,sl jHqyuh yd l;DHuh tallh ffi,hhs'

	 	 	 ● ishÆ ffi, yg .kafka fmr mej;s ffi, j,sks' 

      ^,l=Kq 3 × 2 1/2&
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  (ii) m%%d.akHIaál ffi,j, wNHka;r jHQQyd;aul ,CIKj,ska fjkia jk" iqkHIaál ffi,j, 
wNHka;r jHqyd;aul ,CIK fudkjd o@

   
   ●	 ixúOdkh jQ kHIaáhla we;'
	 	 	 ●	 mg,uh bkaøshsld$ f.da,a.s foay$ y˙;,j$uhsfgdfldkaä%hd$,hsfidfidau$
    fmdfrdlaisfidau$.a,fhdlaisfidau$CIqø foay$ wka;(ma,diañh cd,sld we;'
	 	 	 ●	 80 S rhsfndfidau we;'
	 	 	 ●	 ffi, iels,a, we;'

      ^,l=Kq 4 × 2 1/2&

  (iii) ù≥re lodjla u; kxjk ,o ¨kq wmspr®óh isúhla iy wdf,dal wKaùCIhla YsIHhl=g ,nd 
fok ,°' wdf,dal wKaùCIh ;=<ska ¨kq wmspr®óh ffi,j, yevh ks¯CIKh ls¯u i`oyd 
wkq.ukh l<hq;= mshjr ksjer† wkqms<sfj<ska olajkak'  

	 	 	 ● wkaùCIfha fõ†ldj u; lodj ;eîu
	 	 	 ● wjn, wjfk; ia:dk .; ls¯u
	 	 	 ● lodj p,kh lr wOHhkh i|yd ksor®Ylh ia:dk .; ls¯u' 
	 	 	 ● Wmfk; ;=<ska n,ñka fuh is≥ ls¯u wjYHh'
	 	 	 ● ^meye†,s or®Ykhla i|yd& m%Yia; wdf,dalhla ksor®Ylhg ,nd °u i|yd  

 or®mkh$ wdf,dal m%%Njh ilia ls¯u' 
	 	 	 ● m%;sìïnh yels ;rñka meye†,sj ,nd .ekSu'
	 	 	 ● fuh l< hq;af;a o< ieliqu$ iSreudrej fhdod .ksñks'

      ^,l=Kq 7 × 2 1/2&

 (C)  (i) fud,ialdjkaf.a olakg ,efnk jHqy lsysmhla my; ±lafõ'

   (a) ysi (b) pQQIlr (c) .%%dysld hq.,a fol

   (d) ljph  (e) mdr®Yaúl j me;,s foayh

   my; i`oyka tla tla i;a;ajhdf.a we;af;a by; i`oyka l=uk jHQQy o hkak wod< wCIr 

Ndú; lr olajkak'
   
   

   yïfn,a,d # '''''''''''''''''''''''''''''''''' 

   uÜáhd # ''''''''''''''''''''''''''''''''''''''''' 

   Chiton # '''''''''''''''''''''''''''''''''''''''''
   nQQj,a,d # '''''''''''''''''''''''''''''''''''''''''

       ^,l=Kq 8 × 2 1/2&

  (ii) iudxYmqÉP fm!ÉP jr,lska fjka lr y`≥kd .ekSug Ndú;d l< yels" úIudxYmqÉP 
fm!ÉP jr,l olakg ,efnk ,CIK folla i`oyka lrkak'

   ● by< LKaäldj" my< LKaäldjg jvd úYd, ùu'

   ● lfYarej by< LKaäldjg úys°u'

       ^,l=Kq 2 × 2 1/2&

 

a, c

a, b

a, d
d, e
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  (iii) ksó,k mg,hla hkq l=ulao@

   ● wei u;=msáka p,kh jk $ wei wdjrKh lrk mdroDYH ;=kS mg,hls$ f;jeks  

 weismshhs' 

       ^,l=Kq 1 × 2 1/2&

  (iv) (a) m˙K; wjia:dfõ° †.= j,s.hla ork WNh„úhl= kï lrkak'

	 	 	 ● ie,uekaordjd   ^,l=Kq 1 × 2 1/2&

   (b) lgqiail=f.ka fjka lr y`≥kd.ekSug Ndú; l< yels by; (a)ys kï l< i;a;ajhd  

 i;= m%%Odk ndysr ,CIKhla i`oyka lrkak'

	 	 	 ● isks≥ iu$ f;;ukh iys; iu$ fldr< rys; ùu$ ndysr lka újrhla fkdue;s ùu'  

       ^,l=Kq 1 × 2 1/2&

  (v) m˙K; wjia:dfõ° mdo fkdue;s WNh „úhl=f.a .Khla i`oyka lrkak'

   ● Ichthyophis
       ^,l=Kq 1 × 2 1/2&

     ^tl;=j 40 × 2 1/2 = 100&

1 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

  

00 - 25, 
27%

26 - 50, 
52%

51 - 75, 
18%

76 - 100, 
3%

1 m%Yakh wksjdr®h jqj;a Bg ms<s;=re imhd we;af;a 

wfmaCIlhkaf.ka 97%la muKss' fuu m%Yakh i|yd 

,l=Kq 100la ysñ fõ'  

bka ,l=Kq  00 -  25  m%dka;rfha 27%la o"

  ,l=Kq  26 -  50  m%dka;rfha 52%la o"

  ,l=Kq  51 -  75  m%dka;rfha 18%la o"

     ,l=Kq  76 -   100  m%dka;rfha   3%la o" 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76 fyda Bg jeäfhka ,nd.;a wfmaCIlhka

3% la jk w;r ,l=Kq 25 fyda Bg wvqfjka ,nd.;a 

wfmaCIlhka 27%ls' tfukau wfmaCIlhkaf.ka 

52%lau 26 - 50 w;r ,l=Kq ,nd f.k we;' ,l=Kq 

50 fyda Bg wvq ,l=Kq ixLHdjla ,nd we;s wfmaCIl 

m%;sY;h 79%la úh' 

1 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 
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(C) (i) ys wkqfldgia 4 ls' myiq;dj ms<sj,ska 46%" 57%, 37%, iy 62%ls' fuys myiq;dj wvqùug 

fya;= jkafka ksjer† jrKhka iu. jer† jrKhka o ,shd ;sîu ksid iuia;hla f,i ,l=Kq ,nd 

.; fkdyelsùuhs'

(C) (ii) ys myiq;dj 1%ls' úIudxYmqÉP jr,l by< LKaäldj yd my< LKaäldfõ jHQQyh  

ixikaokd;aulj ,shd fkd;snq◊' u;aiH jr,aj, jHQQyh ms<sn`o wfmaCIlhska ;=< we;s wjfndaOh 

b;d wvq nj myiq;djhg wkqj fmkShhs' 

(C) (iii) ys myiq;dj 3%ls' ksó,k mg,hl iajNdjh ms<sn`o ffioaOdka;sl ±kqula fyda 

m%%dfhda.sl „ú;fhka ,o wjfndaOhla fndfyda wfmaCIlhka ;=< fkdue;s nj fuhska ;yjqre fõ'

(C) (iv) (a) myiq;dj 62%ls' isiqkaf.a ir, u;lh m¯CId ls¯ug ilia l< fuys myiq;djh fuhg 

jvd jeä fkdù we;af;a" wfmaCIlhskaf.a u;l ;nd .ekSfï l%%shdj,sfha ≥r®j,;d ksid 

nj is;sh yelsh'

(b) myiq;dj 41%ls' fndfyda wfmaCIlhskag i;=kaf.a rEmSh ,CIK ksjer†j úia;r ls¯ug 

fkdyels ù ;sfí' weïµsìhdjka yd frmaá,shd fjkalr y`≥kd .ekSug jeo.;ajk ndysr 

,CIK ms<sn`o wfmaCIlhkaf.a ±kqj;aNdjh fuys° we.hSug ,lalr we;'  

(C) (v) myiq;dj 9%ls' úoHd;aul kduh ,sùug wfmdfydi;a ùu" fuys ° myiq;djh wvq ùug fya;= 

ù ;sfí' fndfyda wfmaCIlhka „úhdf.a úoHd;aul kduh fjkqjg fmd≥ kï ,shd ;snq◊' ;j o 

iïu; kS;s wkqj úoHd;aul kdu ,shd fkd;sîu o ,l=Kq fkd,eîug fya;= úh'

WodyrK (- .K kdufha wl=re jer† ùu

     úoHd;aul kduh háka brla we`o fkd;sîu jeks fya;= h'

bf.kqï b.ekaùï l%%shdj,sfha ° m%%dfhda.slj úoHd;aul kdu ,sùug isiqka yqre ls¯u u`.ska isiqkag 

myiqfjka ,l=Kq ,nd .; yels fujeks m%%Yakj,g idr®:lj ms<s;=re ,sùug yels jkq we;' 

2 m%Yakh

2.   (A)  (i) wdf,dal wkaùCIhl wjn, hgf;a ks¯CIKh l< úg ñksia uydka;%%fha yria lvl olakg 

,efnk" ñksia lAIqødka;%%fha yria lvlska th fjka lr y`≥kd .ekSug Ndú; l< yels m%%Odk 

,CIK ;=kla i`oyka lrkak'
÷ fmaYS má$ flda,s mg 3 la ;sîu 
÷ jid mgl mq,a,s ;sîu
÷ wx.=,sld rys; ùu

÷ jD;a;dldr kejqï rys; ùu ^,l=Kq 3 × 2 1/2&

  (ii) wdudYhsl hqIfha HClj, m%%Odk lD;H folla i`oyka lrkak'

÷ CIqø „úka úkdY ls¯u

÷ fÄg weuhsf,ia$ gh,ska wl%sh ls¯u$ ksfYaOkh ls¯u

÷ fmiaiSkaj, l%shdld¯;ajh i|yd wjYH wdï,sl m˙irhla iemhSu

÷ fmmaisfkdacka il%sh ls¯u$ fmmaisfkdacka fmmaiska njg m;als¯u

  ^´kEu 2× 2 1/2&

  (iii) ñksia jDlalfha ° whkj, jr”h m%%;sfYdaIKh i`oyd n,mdk fydar®fudak ;=kla kï lrkak'

÷ le,aisfgdkska 

÷ merd;hsfrdhsâ fydar®fudakh$ merf;dfudaka

÷ we,afvdiafgfrdaka ^,l=Kq 3 × 2 1/2&
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  (iv) (a)   ñksia jDlaldKqfõ ° m%%;sfYdaIKh lrkq ,nk fukau i%%djh lrkq ,nk whkhla kï  

 lrkak'

÷ Na+ / K+ ^,l=Kq 1 × 2 1/2&

  (iv) (b)   ñksia jDlaldKqfõ ° il%%sh fuka u ksIal%%Sh hka;%%K u.ska m%%;sfYdaIKh lrkq ,nk  

 whkhla kï lrkak'

÷ Na+ / Cl- ^,l=Kq 1 × 2 1/2&

  (v)  jDlal .,aj, m%%Odk ix>gl l=ula o@

÷ le,aishï Tlaif,aÜ ^,l=Kq 1 × 2 1/2&

 

 (B)  (i) (a)  iakdhq moaO;sfha iuia; lD;Hh l=ula o@

÷ iudfhdackh  ^,l=Kq 1 × 2 1/2&

   

   (b)   wlaikj, ,CIKj,ska fjkiajk" wkqYdÅldj, ,CIK ;=kla i`oyka lrkak'

÷ ffi, foay fj;g wdfõ. ikakhk ls¯u

÷ flá ùu

÷ YdLkh ù ;sîu

÷ fl<jr isyska ùu$ úIalïNh taldldr fkdùu

÷ uh,SkN+; fkdùu ^´kEu 3 × 2 1/2&

  (ii) (a)  iakdhq wdfõ.hla hkq l=ulao@

÷ m%%pdrKh jk$ .uka lrk l%%shd úNjhla  ^,l=Kq 1 × 2 1/2&

   (b)  wlaikhla Tiafia iakdhq wdfõ.hla ikakhkh jk fõ.h i`oyd n,mdk idOl  

 folla i`oyka lrkak'

÷ uh,ska fldmqj msysáu

÷ úIalïNh  ^,l=Kq 2 × 2 1/2&

  (iii) (a)  ñksia yhsfmd;e,ui u`.ska i%%djh lrkq ,nk ksfIaOl fydar®fudak folla kï lrkak' 

÷ PIH $fm%d,elaáka ksfYaOl fydr®fudakh

÷ GHRIH$ jr®Ol fydr®fudakh ksoyia ls¯u ksfYaOkh lrk fydar®fudakh$ 

fiduefgdfg%dµska ^,l=Kq 2 × 2 1/2&

   (b)  fydar®fudak i%%djh ls¯ug wu;rj ñksia yhsfmd;e,ui u.ska is≥ lrkq ,nk lD;H  

 fudkjdo@

÷ iajhx idOl iakdhq moaO;sh md,kh ls¯u$ hdukh ls¯u

÷ lEu reÑh$ l=i .skak md,kh ls¯u$ hdukh ls¯u

÷ ;Dma;sh md,kh ls¯u$ hdukh ls¯u

÷ msmdih md,kh ls¯u$ hdukh ls¯u
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÷ c, ;=,H;djh md,kh ls¯u$ wdi%e;s mSvkh md,kh ls¯u$ hdukh ls¯u

÷ foay WIak;ajh hdukh ls¯u$ ;dm hdukh

÷ Ñ;a;fõ.h$ i;=g$ ìh$ fldamh md,kh ls¯u$ hdukh ls¯u 

÷ ,sx.sl yeis¯ï md,kh ls¯u$ hdukh ls¯u

÷ ksod .ekSfï iy wj† ùfï pl% md,kh ls¯u$ hdukh ls¯u

  ^´kEu 5 × 2 1/2&

  (iv) Y%%jK ixfõ° m%%foaYh msysgkqfha ñksia uia;sIalfha l=uk LKaäldfõ o@

    ÷ YxLl lKaäldj   ^,l=Kq 1 × 2 1/2&

  (v) (a)  fmdaIS fydafudakhlaa hkq l=ula o@

    ÷ fjk;a wka;rdir®. .%ka:ßhla u; l%shd lrk fydar®fudakhls

      ^,l=Kq 1 × 2 1/2&

   (b)  wudYhsl hqI i%%djh ls¯u W;af;ackh lrkq ,nk fydar®fudakh kï lrkak'

    ÷ .eiaá%%ka  ^,l=Kq 1 × 2 1/2&

 (C)  (i) (a)  ñksia reêr ixirK moaO;sfha iuia; lD;Hh l=ulao@

    ÷ m˙jykh  ^,l=Kq 1 × 2 1/2&

   (b)  ñksidf.a jvd;a u nyq, ma,diau fm%daàkh l=ula o@'

    ÷ we,aìhqñka   ^,l=Kq 1 × 2 1/2&

  (ii) (a)  yD;a pl%%h hkafkka woyia flfrkqfha l=ula o@   

÷ tla yDo iamkaokhla iïmqr®Kùfï ° is≥jk l%shd fYa%Ksh

      ^,l=Kq 1 × 2 1/2&

   (b)  ñksiqkaf.a reêr mSvkh idudkH mrdih ;=< mj;ajd .ekSug odhl jk idOl ;=kla  

 i`oyka lrkak'

    ÷ yD;a m%;sodkh

    ÷ reêr m˙udj

    ÷ Ouksldj, úia;drKh yd ixl=pkh

    ÷ Ouks ì;a;sj, m%;Hia:;djh

    ÷ Ysrd Tiafia yDohg .,d tk reêr m˙udj  ^´kEu 3 × 2 1/2&

  (iii) reêr ixirK moaO;shla fkdue;s ;%%sm%%ia;r i;=ka wh;a jk jxYhla kï lrkak'

    ÷ ma,eáfy,añkaf;ia$ fkufgdavd  ^,l=Kq 1 × 2 1/2&

  (iv) (a)  ødjH" c,fha øjKh jk úg c, úNhg l=ula is≥ fõ o@

    ÷ wvqfõ  ^,l=Kq 1 × 2 1/2&
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   (b)  Y=k;d mSvkh hkq l=ula o@

    ÷ ffi,h Y=k jQ wjiaa:dfõ ° m%dlama,diagh$ ffi, ma,diauh u.ska ffi, ì;a;s u; 

      we;s lrk mSvkhhs  ^,l=Kq 1 × 2 1/2&

  (v) (a) úY=k;dj hkq l=ulao@ 

    ÷ c,h msgùu fya;= fldg f.k m%dlama,diagh$ ffi, ma,diauh ffi, ì;a;sfhka 

      wE;g$ bj;g ixfldapkh ùu' ^,l=Kq 1 × 2 1/2&

   (b)  wdrïNl úY=k;dfõ ° Ydl ffi,hl mSvk úNjh fldmuK o@

    ÷ o kPa/ o Pa/ o Atm/ o MPa  ^tallh i|yka l< hq;=h& ^,l=Kq 1 × 2 1/2&

   (c)  Ydl ffi,hl wdrïNl úY=k;dfõ ° c, úNjh" ødjH úNjhg jvd jeä o wvq o tfia;a 

    ke;akï iudk o hkak i`oyka lrkak'

    ÷ iudk fõ'  ^,l=Kq 1 × 2 1/2&

     ^tl;=j 40 × 2 1/2 = 100&
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(C) (ii) (a) yd (b) i`oyd ms<sfj<ska myiq;dj 32% yd 29% fõ' wr®: ±laùï i`oyd wfmaCIlhska b†˙m;a 

lrk jpk ud,dj ksjer† f,i .<md fkdue;s ksid fuf,i myiq;dj wvqùug fya;= úh' WodyrK 

f,i zzúia;drKh yd ixl=pkhZZ fjkqjg m%%idrKh yd ixfldapkh f,i ,shd ;snq◊'

(C) (iii) fuu m%%Yakfha myiq;dj 62% fõ' reêr ixirK moaO;shla fkdue;s ;%%sm%%ia:r i;=ka wh;a jxY 

f,i fndfyda wfmaCIlhka ma,eáfy,aákaf;ia iy fkufgdavd jxY kï lr ;snq◊'

(C) (iv) (a) myiq;dj 88% ls' c, úNj ixl,amh ms<sn`o wfmaCIlhkaf.a ±kqj;aNdjh by< uÜgul 

mj;sk nj y`≥kd .; yels úh'

(C) (iv) (b) myiq;dj 20% la jk w;r (C) (v) (a) myiq;d or®Ylh 17% ls' fuf,i wvqùug fya;=j 

ksr®jpkhla ,sùfï ° wfmaCIhska th meye†,sj b†˙m;a fkdls¯uhs'

(C) (v) (b) fuys myiq;dj 5% ls' fuhg fya;=j fndfyda wfmaCIlhska ms<s;=r zz0ZZ ,shd we;s w;r tys 

tall i`oyka fldg ke;' 

(C) (v) (c) fuys myiq;dj 77% ls' fuhg fya;=j fuh b,lal .; m%%Yakhla ksid ms<s;=re ,sùu myiqúh'

3 m%Yakh

3. (A)(i)  (a)  ñksia reêrfha ldnka vfhdlaaihsâ jeäu m%%udKhla m˙jykh lrkq ,nk wldr fol  

i`oyka lrkak'

   ÷ nhsldnfkaÜ whk f,i

   ÷ ldíweuhsfkda ysfuda.af,dìka f,i$ fm%daák$ ysfuda.af,dìka iu`. iïnkaO ù

     ^,l=Kq 2 × 2 1/2&

   (b)  Yajik md,l uOHia:dkh msysgkqfha ñksia fud<fha fld;ekays o@

   ÷ iqIqïkd Ysr®Ilh$ jefrda,sfia;=j ^,l=Kq 1 × 2 1/2&

   

  (ii)  ixprK hkq l=ula o@ 

   ÷ iïmqr®K „úhd tla ia:dkfhka ;j;a ia:dkhg .uka ls¯u

       ^,l=Kq 1 × 2 1/2&

  (iii) (a) fmaIs ;ka;= jr®. ;=kg u fmd≥ ,CIK folla i`oyka lrkak'

   ÷ ú;kH;djh

   ÷ m%;Hia:;djh

   ÷ Woa°mH;djh

   ÷ ixfldapH;djh ^´kEu 2 × 2 1/2&
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  (b) yD;a iy isks≥ fmaIs ;ka;=j, fkdue;s" lxld, fmaIs ;ka;= i;= ,CIK folla i`oyka 

lrkak' 

   ÷ †. is,skavldr ;ka;=

   ÷ nyq kHIaálhs 

   ÷ bÉPdkq.hs ^´kEu 2 × 2 1/2&

  (iv) (a) mqΩ,a mrdihl p,kh ls¯fï yelshdj ñksia Wvq ndyqjg ,eî we;af;a l=uk jHQQyd;aul 

ieleiau u.ska o@

   ÷ m%.kavdia:ßh yd wxYM,lh w;r we;s .af,fkdhsv l=yrfha f.da, l=yr ikaêhla  

 ;sîu$ fkd.eUqre .af,fkdhsv l=yrfha° m%.kavdia:ßfha ysi wiïmQr®K f.da, l=yr  

 ikaêhla iE°u ^,l=Kq 1 × 2 1/2&

  (b) ñksia mQQr®j .d;%%fha olakg ,efnk" nr tiùfï ° Wmld¯ jk ,CIK folla i`oyka lrkak'

   ÷ Yla;su;a m%.kavdia:ßh 

   ÷  W;al=íckh yd ksl=íckh

   ÷  ms<su,aNdjh$ ms<su,a uymg we.s,a,

   ÷  m<,a w;a, ^´kEu 2 × 2 1/2&

  (c) ñksia wmr .d;%%fha olakg ,efnk" iDcq b˙hõjg odhl jk ,CIK folla i`oyka lrkak'

   ÷ Yla;su;a W!r®jia:ßh

   ÷ m<,a m;=,$ mdofha jl%%;djh

   ÷ oKysi .=re;aj flakaø fr®Ldjg wdikakj msysáu

   ÷ oKysia ikaêh úYd, yd Yla;su;a ùu

   ÷ oKysia ikaêh" cx>dia:ßh" j<Ælr ikaêh iy úÆU$ mdr®Ya”h tlu fr®Ldfõ  
  msysàu'

     ^´kEu 2 × 2 1/2&

  (v) øjia:ß;s iels,af,a wjdishla i`oyka lrkak'

   ÷ ;ru iSud ùu

   ÷ ixprKh fiñka is≥ ùu ^´kEu 1 × 2 1/2&

  (B) (i) ikaOdrKh imhk i„ù Ydl mglhla kï lrkak'

   ÷ ia:q,fldaKdia;rh ^,l=Kq 1 × 2 1/2&

  (ii) by; (i) ys kï l< mglfha ffi, ì;a;sj, fi,shqf,daiaj,g wu;rj we;s m%%Odk øjH 

folla i`oyka lrkak'

   ÷ fyñfi,shqf,daia

   ÷ fmlaàka ^,l=Kq 2 × 2 1/2&

  (iii) mdf;fkdM,kh hkq l=ulao@

   ÷ ixfiapkhlska f;drj äïn fldaIh M,hla njg úlikh ùu

     ^,l=Kq 1 × 2 1/2&
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  (iv) Ydlj, mdf;fkdaoaNjh hkq l=ulao@

   ÷ ixfiapkhlska f;drj ^ksire& îc úlikh ùu

     ^,l=Kq 1 × 2 1/2&

  (v) îc m%%frdayKh fláfhka úia;r lrkak' 

   ÷ c,h wjfYdaIKh ls¯u$ wêfYdaIKh ls¯u 

   ÷  tkaihsu il%sh ùu

   ÷  wdydr m%Nj ip, ùu$ ixÑ; wdydr ip, ùu

   ÷  l<,fha iS>% jr®Okh

   ÷  îc uQ,h îcdjrKh ;=<ska †.= ùu

     ^,l=Kq 5 × 2 1/2&

 (C) (i)  (a)  ñksia Y=l%%dKqfõ iy ñksia äñnfha wdhq ld,hka fldmuKo@

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

Y=l%%dKqj :  úir®ckfhka miqj meh 48 - 72la   äïnh : äïn fudapkfhka miq meh 24la

      ^,l=Kq 2 × 2 1/2&

   (b)  ñksia Y=l%%dKqckkfha ° iy wKafvdaoaNjfha ° fojeks W!kk úNdckh is≥ jkafka l=uk 

wjia:dfõ° o@

   ÷ Y=l%%dKqckkh  # oaú;shsl Y=l%dKq ffi,h ^yd m%dla Y=l% w;r& 

   ÷ wKqfvdaoaNjh # oaú;shsl wKav ffi,h ^yd ixfiapkh w;r&

     ^,l=Kq 2 × 2 1/2&

 (ii) (a) ñksia Y=l%%dKqckkfha° bkaysìkaj, ldr®hNdrh l=ula o@

   ÷ Y=l%dKq ckk fõ.h wvq ls¯u

     ^,l=Kq 1 × 2 1/2&

  (b) Y=l%%dKqjl w.%%foay m%%;sl%%shdj hkq l=ula o@

   ÷ w.%foayfhka yh¨frdksfâia yd 
   ÷ fm%daáfhia$ á%maiska ksoyia ls¯u

     ^,l=Kq 2 × 2 1/2&

 (iii) (a) äïn fudapkh hkq l=ula o@

   ÷ äïnfldaIfhka äïnh$ wKavh$ oaú;shsl wKav ffi,h ksoyia ls̄ u ^.%dµsh iHqksldj  

 msms¯fuka miqj&

     ^,l=Kq 1 × 2 1/2&

  (b) äïn fudapkh l%%shdrïN lrkqfha l=uk fydar®fudakh o@

   ÷ LH$ ÆfghskSlrK fydar®fudakh

     ^,l=Kq 1 × 2 1/2&

 (iv)  ñksia äïnfha Y=l%%dKq m%%;s.%%dyl msysáfha fld;ekays o@

   ÷ mE° l,dmh ^,l=Kq 1 × 2 1/2&

 

 (v) (a) Biag%%ckaj, lD;H folla i`oyka lrkak'

   ÷ .r®NkSNdjh mj;ajd .ekSu

   ÷ oaú;shsl ,sx.sl ,laIK úlikh ls¯u

   ÷ .r®NdI wmsÉcoh$ .r®NdI ì;a;sh >k ls¯u$ tkafvdfuá%hfï m%.=Kk l,dj  

 hdukh ls¯u
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   ÷ äïn fudapkh W;af;ackh ls¯u$ wKav ffi,h m˙K; ùu W;af;ackh ls¯u

   ÷ ufhdafuá%hfï Tlaisfgdaiska m%;s.%dyl iE°u W;af;ackh ls¯u

   ÷ LH i%djh ls¯u W;af;ackh ls¯u$ LH tljru jeä ls¯u ^ir®ckh&

   ÷ FSH i%djh ùu ksfYaOkh ls¯u

   ÷ .r®NkS iufha ° ia;k .%ka:ß m%kd, úlikh ls¯u

   ÷ wia:ß jHqyh mj;ajd .ekSu

     ^´kEu 2 × 2 1/2&

  (b) ñksia l,,nkaOfhka i%%djh jk" ufhdafuá%%hfï ixfldapk uev mj;ajk fydar®fudakhla 

kï lrkak'

   ÷ fm%dfciagfrdaka

     ^,l=Kq 1 × 2 1/2&

  

  (c) ore m%%iQQ;sfha° Tlaisfgdakaj, ldr®hNdrh l=ula o@

   ÷ N%%EKh bj;a ls¯u i`oyd 

   ÷ ufhdafuá%%hu$ .r®NdIfha ixfldapkh wdrïN ls¯u yd mj;ajd .ekSu

     ^,l=Kq 3 × 2 1/2&

     ^tl;=j 40 × 2 1/2 = 100&
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4 m%Yakh

4. (A)(i)  (a)  m¯CId uqyqula hkq l=ulao@

   ÷ „úhl= iufhda.S ks,Sk „úhl= iu`. uqyqï ls¯u

     ^,l=Kq 1 × 2 1/2&

  (b)  m¯CId uqyqula is≥ ls¯fï wruqK l=ulao@

   ÷ m%%uqL rEmdKq or®Yfha m%%fõ◊ or®Yh ksr®Kh ls¯u

     ^,l=Kq 1 × 2 1/2&

 (ii)  (a)  ms<s uqyqula hkq l=ulao@

   ÷ „úhl= ´kEu ckl m%fõKs or®Yhla$ cklfhl= iu`. uqyqï ls¯u

     ^,l=Kq 1 × 2 1/2&

  (b)  ms<s uqyqula is≥ ls¯fï wruqK l=ulao@ 

   ÷ cklhkag wdikak m%fõKsl ixhq;shla iys;j cks;hka ,nd .ekSug$ i;a;ajhkaf.a

    $Ydlj, kj jeä †hqKq l< m%fNao ,nd .ekSug 

     ^,l=Kq 1 × 2 1/2&

 (iii)    ms<s uqyqula m¯CIK uqyqulg iudk jkafka l=uka wjia:dfõ° o@

   ÷ ms<suqyqul ° fhdod.kakd cklhd ^tu ,laIKh i|yd& iuhq.aul ks,Skhka jQ úg 

     ^,l=Kq 1 × 2 1/2&

 

 (iv)  udkj fm<je,a igykl my; i`oyka tla tla ixfla;fhka ksrEmkh jkafka l=ula o@

   

(

(

(

ksfrda.S$ idudkH ms˙ñfhla$ wdid†; fkdjQQ ms˙ñfhla

frda.S ia;%%shla$ wdid†; ia;%%shla

újdyh$ uqyqula$ ixjdih

   

     ^,l=Kq 3 × 2 1/2&

 

 (v) iuyr idud„lhka m%%fõ◊l wndOhlska fmf<k ñksia mjq,l fm<je,a igykla my; ° we;'

 

  

1

5

432
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  (a)  by; m%%fõ◊h ms<sn`oj my; ° we;s m%%ldYh ksjer† (� ) o jer† (X) o olajkak'

   zzby; ,CIKh w,sx. jr®Kfoayhl m%%uqL wdldrhla f,i m%%fõ◊.; fõ'ZZ    X

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

     ^,l=Kq 1 × 2 1/2&

  

(b)  m%%uqL we,S,h i`oyd zzAZZ o ks,S, we,S,h i`oyd zzaZZ o Ndú; lrñka by; fm<je,a igyfka 

1-5 f,i i,l=Kq lr we;s tla tla mqoa.,hdf.a ;sìh yels m%%fõ◊ or®Yh i`oyka lrkak'
   

   
Aa AA/AaaaAaAa1:....................        2:..................        3:...................     4:...................      5:...................

     ^,l=Kq 5 × 2 1/2&

    (B) (i)  m˙irfha ixúOdk uÜgï ksjer† wkqms<sfj<ska i`oyka lrkak'

   taffllhd$ „úhd .yKh m%%cdj m˙ir moaO;sh ffcj f.da,h

     ^,l=Kq 1 × 2 1/2&

 (ii) (a)  kIag jQQ úfYaIhla hkq l=ula o@

   ÷ wjidk „úhd;a ñh.sh njg idOdrK ielhlska f;drj ks.ukh lr we;s úfYaIhls'  

     ^,l=Kq 1 × 2 1/2&

  (b)  kIag jQQ mlaIshl= i`oyd ksoiqkla fokak'

   ÷ fvdafvda  (Dodo)
     ^,l=Kq 1 × 2 1/2&

 (iii)   ffcj úúO;aj iïuq;sfha m%%Odk wruqKq fudkjd o@

   ÷ ffcj úúO;ajh ixrCIKh ls¯u 

   ÷ ffcj úúO;ajfha  ix>glj, ;sridr Ndú;h'

   ÷ idOdrKj yd idudkd;au;djfhka hq;=j cdk iïm;aj,ska w;ajk jdis fnod .ekSu 

     ^,l=Kq 3 × 2 1/2&

 (iv) (a)  ldka;drlrKhg odhl jk m%Odk ñksia l%shdldrlï y;rla i`oyka lrkak'

   ÷ jk úkdYh 

    ÷  wêl f,i j.d ls¯u$ wúêu;a lDIslr®udka;h 

   ÷ ≥r®j, jd˙lrKh$ N+.; c,h ksiaidrKh

   ÷ f.dúfmd< i;=kaf.a wêl W,dlEu

     ^,l=Kq 4 × 2 1/2&

  (b)  ldka;drlrKfhka ñksidg we;s jk m%%Odk n,mEï ;=kla i`oyka lrkak'

   ÷ lDIsldr®ñl wiajekak wvqùu $ j.d l< yels N+ñh wvq ùu$ wdydr   

 wkdrlaIs;Ndjh$wdydr ys`.ùu$ wdydr wvq ùu

   ÷  c,h fkdue;s ùu 

   ÷  wdr®:ßl ydks 

   ÷ ckhdf.a urKh

   ÷ YsIagdpdr ì| jeàu ^´kEu 3 × 2 1/2&
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 (C) (i)   laIqø„ùka w;r ±lsh yels my; i`oyka tla tla fmdaIK wdldrfhys ldnka m%%Njh iy Yla;s 

m%%Njh i`oyka lrkak'
    

     fmdaIK wdldrh ldnka m%%Njh Yla;s m%%Njh

    ridhk-iajhxfmaIS wldnksl ldnka $ CO
2
  wldnksl ridhksl$ixfhda.

    ridhk-úIufmdaIS  ldnksl ridhksl$ixfhda.  ldnksl ridhksl$ixfhda. 

    m%%NdiajhxfmdaIS  wldnksl ldnka $ CO
2
   iQQr®hdf,dalh$ wdf,dalh 

    m%%NdiajhxfmdaIS ldnksl ridhksl$ixfhda. iQQr®hdf,dalh$ wdf,dalh

     ^,l=Kq 8 × 2 1/2&

  (ii)   YsIHhl=g ms˙is≥ úh<s fmá%% °ishla imhk ,°' CIqø„j úoHd m¯CIKhlg Ndú; ls¯u i`oyd 

th „jdKqyrKh l< hq;af;a flfia o@

   ÷  weΩñkshï fld<hlska$ lvodishlska t;Su yd 

   ÷  WIaK jdhq W≥kl meh 1 - 2 la 160˚C hgf;a ;eîu'

     ^,l=Kq 2 × 2 1/2&

  (iii)  Clostridium tetani úiska ksmojkq ,nk OQ,lfha ,CIK folla i`oyka lrkak'

      ÷  ;dm wia:dhS $ ;dmh u.ska wl%sh ùu 

   ÷  iakdhq wdfõ. iïfm%aIKhg n,mEu

      ÷  fm%%daàkuhhs

     ^´kEu 2 × 2 1/2&

  (iv)  Aspergillus oryzae Ndú;fhka ldr®ñl f,i ksmojkq ,nk tkaihsuhla kï lrkak'

      ÷  weuhsf,aia $fm%%daáfhaia

     ^,l=Kq 1 × 2 1/2&

     ^tl;=j 40 × 2 1/2 = 100&
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B  fldgi - rpkd m%Yak

5 m%Yakh

5. (a) tkaihsuj, l%shdld˙;ajfha hka;%Kh meye†,s lrkak'

 01. tkaihsu m%;sl%shd m%;Hdjr®;H h$ b†˙ yd wdmiq m%;sl%shd W;afma%rKh lrhs'

 02' tkaihsu m%;sl%shdjg iyNd.s fkdfõ$ fjkila fkdù m%;sl%shdfjka miq b;s˙fõ' tajd 

B,. m%;sl%shdj i|yd Ndú; l< yel$tajd kej; Ndú; l, yel$ l=vd m%%udKj,ska 

wjYH fõ'

 03' il%shk Yla;sh wvq lr"

 04' m%;sl%shdj is≥jk fõ.h jeä lrhs'

 05' Wmia:rh iu. tkaihsuh iïnkaO ù 

 06' tkaihsu Wmia:r ixlr®Kh idohs'

 07' th flá ld,Sk h'

 08' tkaihsu wKqfõ fldgilg muKla Wmia:rh iïnkaO fõ'

 09' th ^tkaihsufha& il%Sh ,laIHh kï fõ

 10' Wmia:rh il%Sh ,laIHhg iújkqfha il%sh ,laIHfha yd Wmia:rfha yevh .e,mSu u.sks'

 11' tkaihsu - Wmia:r ixlSr®Kh ì| jeà$ fjkaù

 12' M, yd tkaihsu ksoyia fõ'

 13' w.=Ω yd h;=re hka;%kfha ° $ l,ams;fha °  

 14' il%sh ,laIHfha ksYaÑ; yevh Wmia:rfha yevh iu`. .e,fma'$ il%Sh ,laIH w.=, f,i;a 

Wmia:rh h;=r f,i;a l%shd lrhs'

 15' fm%a˙; iSyqï hka;%Kfha ° $ l,ams;fha °

 16' Wmia:rh yd il%Sh ,laIHh ióm úg

 17' Wmia:rh tkaihsuhg ^il%Sh ,laIHh fkdjk fjk;a ia:dkhg& ;djld,slj nef|a'

 18' fuúg tkaihsufha il%Sh ,laIHfha úkHdih iqΩ jYfhka fjkia fõ'

 19' ta il%sh ,laIHfha kuH;djh ksidh'

 20' Wmia:rh tkaihsufha il%sh ,laIHh iu`. ;†ka ne£ug ^iudk yev ksid& fuu fjkia 

ùï fya;= fõ'

 (b) C
3
 iy C

4
 Ydl ;=< CO

2
 ;sr ls¯fï ° m%:u ia:dhs M,h ;efkk úg is≥ jk tkaihsóh 

      m%;sl%shd úia;r lrkak'

  C3 Ydlj,  CO2 ;sr ls¯fï °

  01' RuBP ldfndlaihsf,ia tkaihsuh" ldfndlais,alrKh$ CO2 ;sr ls¯u W;afma%rKh  

    lrhs'

  02' CO2, RuBP (5C) iu. iïnkaO ù 

  03' wia:dhs 6C ^w;r ue†& ixfhda.hla idohs

  04' th (6C ixfhda.h) ì° PGA/ .a,sifr®Ü 3 fmdiafmaÜ wKq 2 la idohs
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  C4 Ydlj,  CO2 ;sr ls¯fï °

  01' PEP ldfndlahsf,aia tkaihsuh" ldfndlais,alrKh$ CO2 ;sr ls¯u W;afma%rKh  

 lrhs

  02' CO2,  PEP (3C)  iu`. ne°

  03' Tlaief,da weisfÜÜ ksmojhs'

 (c) CO
2
 ;sr ls¯fï ° C

4 
Ydl" C

3 
Ydlj,g jvd ldr®hCIu jkafka flfia±hs meye†,s lrkak'

01' C
4
 Ydlj, m%NdYajikh is≥ fkdjk kuq;a C

3
 Ydlj, m%NdYajikh is≥ fõ' $ C

4 

Ydlj, ;sr l, ldnka ydkshla is≥ fkdfõ'

02' RuBP ldfndlaisf,aia tkaihsufha il%sh m%foaYh CO
2
  i|yd úYsIag fkdfõ'

03' O
2
 ;r`.ld˙ ksfYaOlhla f,i l%shd lr ^tkaihsufha& il%Sh m%foaYh i|yd CO

2
 iu. 

;r`. lrhs'

04' tfia jkafka O
2
 idkaøkh wêl úghs'

05' fuúg fmdiafmd.a,hsfldaf,aÜ ^2 C ixfhda.hla& yd PGA ksmofõ'

06' fmdiafmd.a,hsfldaf,aÜ wKq ^02 la& m%;sl%shd fYa%Kshlg Ndckh ù PGA  iEfoa'

07' fuys° CO
2
 ksoyia fõ'

08' m%NdYajikh u.ska m%Ndixiaf,aIK M,odj wvq fõ'

09' ta wdf,dal ;Sj%;djh jeä úg ° h'

10' C
4
 Ydlj, ^m;% uOH ffi,j, °& ldfndalais,alrKh is≥ lrk tkaihsuh PEP 

ldfndlaisf,aia h' ^th PEP, Tlaief,da weisfÜÜ njg ldfndalais,alrKh lrhs& 

11' PEP ldfndlaisf,aia CO
2
 i|yd ^wvq idkaøKhl °& wêl nkaOq;djhla olajhs'$ CO

2
  

iSudld¯ idOlhla fkdfõ'

12' O
2
, PEP ldfndlaisf,aia i|yd Wmia;rhla fkdfõ'

13' C
4
  Ydlj, ° CO

2
 ;sr ls¯u fojrla is≥fõ' ^ffi, jr®. 02 la ;=<&

14' ldfndlais,alrKfha C
4
  udr®.fha ° ^l,dm fldmq ffi, ;=<& CO

2
 idkaøKh jeäjk 

ksid 

15' fuúg ^RuBP ldfndlaisf,aia u.ska W;afma%rKh lrkq ,nk& ldfndlais,alrK 

ldr®hCIu;dj jeä fõ' 

  

  20+ 07+ 15 = 42 

 (´kEu 38 × 04 = 152)

  (Wm˙u ,l=Kq 150)



- 52 -

w'fmd'i' ^W'fm<& „j úoHdj we.hSï jdr®;dj 2017

6 m%Yakh

6. (a) W;aiafõokh hkq l=ula o@

01' Ydlj,ska c,jdIam msgùuhs'

02' ^m%Odk jYfhka& mQáld ;=<ska yd 

03' ^;rula ≥rg& jd is≥re ;=<ska yd 

04' WÉpr®ufhks'
 

 (b) úúO ndysr idOl W;aiafõok YS>%;djg n,mdkafka flfia±hs i|yka lrkak'

01' wdr®ø;djh

02' jeäjk úg W;aiafõok YS>%;djh wvq fõ'$ wvqjk úg W;aiafõok YS>%;djh jeäfõ

03' iq,`. 

04' jeä jk úg W;aiafõok YS>%;djh jeä fõ'$ wvqjk úg W;aiafõok YS>%;djh wvq fõ'

05' WIaK;ajh  

06' jeäjk úg W;aiafõok YS>%;djh jeä fõ'$ wvq jk úg W;aiafõok YS>%;djh wvq fõ'

07' mfia wvx.= m%fhdacH c,h

08' wvq jk úg W;aiafõok YS>%;djh wvqfõ'

09' wdf,dal ;Sj%;djh 

10' jeä jkúg W;aiafõok YS>%;djh jeä fõ'$ wvqjk úg W;aiafõok YS>%;djh wvq fõ'

11' CO
2
 idkaøKh 

12' jeä jkúg úg W;aiafõok YS>%;dj wvq fõ'$ wvqjk úg W;aiafõok YS>%;djh jeäfõ'

 (c) mdkudkhla Ndú; lr W;aiafõok YS>%;dj ksr®Kh ls¯u i|yd m¯laIK wegjqula ilia  

      lrkafka flfia ±hs úia;r lrkak'

01' mdkudkh c,fhka msrùu

02' fuh mdkudkh tys lrdufhka c,h .,d hdug i,iajñka$ mdkudkh c,fha 

.s,aùfuka is≥ flfr®'

03' iïmQr®Kfhka msreKq miq mdkudkfha lrduh jikak

04' Ydlh keñfuka$ Ydlh c,h ;=< .s,aùfuka 

05' c,h ;=< °

06' Ydl w;a;$ m%frdayh lmd 

07' Ydl w;a;$ m%frdayh c,fhka msg;g fkdf.k 

08' mdkudkfha wenh .,jd 

09' Ydl w;a; thg iù ls¯u

10' c,h ;=< ° u is≥ lrhs'

11' mdkudkfha ^Ydl w;a;$m%frdayh iúl< hq;=& w.%h c,h ;=<g we, lr$ mdkudkh 

c,h ;=< ;sîh ° u 
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12' ^Ydl w;a;$ m%frdayh iys;& wenh mdkudkhg iúlrkak' ^c,h ;=< °u&

13' mdkudkh fl,ska lr$ mdkudkh c,fhka msg;g f.k

14' wenh u; jeia,ska ;jrd$ .%%Sia ;jrd

15' jdhqfrdaOl lrkak  

16' mdkudkfha ksoyia fl,jr c,h ;=<g  ^îlrhg$ n≥kg& we;=Ω lrkak'

17' mdkudkfha lrduh újD; lr

18' jdhq nqnqΩ ^we;akï& bj;a lrkak

19' mdkudkfha ksoyia fl,jr Tijd 

20' flaYsl k,h ;=<g jdhq nqnq,la we;=Ω ùug i,iajkak'

21' flaYsl k,h ;sriaj msysgk fia

22' mdkudkh iúlrkak'

  04+ 12+ 22 = 38 

 (38 × 04 = 152)

  (Wm˙u ,l=Kq 150)

6 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

  

6 m%Yakhg wfmaCIlhkaf.ka 90%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150la ysñ 

fõ'   

bka ,l=Kq  00 -  37  m%dka;rfha 20%la o"

  ,l=Kq  38 -  75  m%dka;rfha 57%la o"

  ,l=Kq  76 -  113  m%dka;rfha 19%la o"

     ,l=Kq  114 -   150  m%dka;rfha 4%la o" 
 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76 fyda Bg jeäfhka ,nd.;a wfmaCIlhka  

23%la jk w;r ,l=Kq 38 - 75 w;r ,nd.;a 

wfmaCIlhka 57%ls' wfmaCIlhka 20%la fuu 

m%Yakh i|yd ,nd we;af;a ,l=Kq 37g jvd 

wvqfjks'

6 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

0 - 37,    
20%

38 - 75, 
57%

76 - 113, 
19%

114 - 150, 
4%
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7 m%Yakh

7. (a)  ñksia jDIKj, msysàu úia;r lrkak'

  01' foayfhka msg;ska$ Wor l=yrhg msg;ska 

  02' jDIK fldaIh ;=< msysghs

 (b)  ñksia jDIKj, jHqyh fláfhka úia;r lrkak'

01' hq.,uh fõ'

02' ´j,dldr$ wKavdldr fõ

03' mgl ia:r 3 lska wdjrKh ù we;

04' wkq LKaäld iuQyhlska iukaú;hs

05' ^tajd ;=<& o`.r .eiqkq

06' Y=l%Or kd,sld we;

07' Y=l%Or kd,sldjl ì;a;sfha mdoia: mg,hla we;'

08' tys ckl wmsÉcoh$ckaudkql wmsÉcoh yd

09' iZfgda,s ffi, we;

10' thg Y=l%dkqckkfha úúO wjia:dj, jQ ffi, iú ù we;

11' msg;skau$ ndysrju we;af;a ^oaú.=K& Y=l%dKq ud;D ffi,hs

12' ^Bg miqj& ^oaú.=K& m%:ñl Y=l%dKq ffi, we;

13' ^Bg miqj& ^tal.=K& oaú;shsl Y=l%dKq ffi, we;

14' ^Bg miqj& m%dla Y=l% yd

15' Y=l%dKq we;

16' Y=l%Or kd,sld w;r

17' f,aä.a ffi,$ wka;rd, ffi, yd

18' reêr flaYkd,sld we;

 (c)  ñksidf.a Y=l%dKqckk l%shdj,sh fláfhka meye†,s lrkak'

01'  jDIK$ Y=l%Or kd,sld ;=< Y=l%dKq ksmoùfï l%shdj,shhs'

02'  th fh!jfkdaofha ° wdrïN ù

03'  jhia .; jk;=re wLKavj is≥fõ'

04' ta i|yd †k 72 l ld,hla .; fõ'

05' th yhsfmd;e,ui yd 

06'  msáhqg˙h u.ska md,kh fõ

07'  yhsfmd;e,ui GnRH uqody˙k w;r

08'  tu.ska msáhqg˙h W;af;ackh ù 
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09'  FSH  yd 

10'  LH  uqodyefr®'

11'  FSH Y=l%dkqckkh wdrïN lrhs

12'  fgiafgdiafgfrdka u.ska th W;af;ackh flfr®'$ mj;ajd .efka'

13'  ^fgiafgdiafgfrdka& f,aä.a ffi, u.ska i%djh flfr®'

14'  Y=l%dKq ckk fõ.h bkaysìka u.ska wvqfõ

15'  bkaysìka u.ska FSH ksoyia lsrSu uev meje;afõ'

 

Y=l%dKq ckkfha mshjr

16'  Y=l%dKq ud;D ffi, wkqkkfhka fn°

17'  m%d:ñl Y=l%%dKq ffi, idohs'

18'  tajd m<uq W!kk úNdckhg$ W!kkh I g ,la ù

19'  oaú;shssl Y=l%dKq ffi, we;s lrhs'

20'  oaú;shsl Y=l%dKq ffi, fojeks W!kk úNdckhg$ W!kkh II g ,la ù

21'  m%dla Y=l% idohs'

22'  m%dla Y=l% Y=l%dKq njg úfNaokh fõ'    

 

  02+ 18+ 22 = 42

  (´kEu 38 × 04 = 152)

  (Wm˙u ,l=Kq 150)

7 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

7 m%Yakhg wfmaCIlhskaf.ka 72%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150 la ysñ 

fõ'   

bka ,l=Kq  00 -  37  m%dka;rfha 29%la o"

  ,l=Kq  38 -  75  m%dka;rfha 35%la o"

  ,l=Kq  76 -  113  m%dka;rfha 28%la o"

     ,l=Kq  114 -   150  m%dka;rfha  8%la o" 
 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76 fyda Bg jeäfhka ,nd.;a wfmaCIlhka 

36%la jk w;r ,l=Kq 38 - 75 w;r ,nd.;a 

wfmaCIlhka 35%ls' 29%la ,l=Kq 38g wvqfjka 

,nd f.k we;' 

7 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

0 - 37,  
29%

38 - 75, 
35%

76 - 113, 
28%

114 - 150, 
8%
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8 m%Yakh

 8. lDIslr®udka;fh° ñksid úiska Ndú;d lrkq ,nk mdrïm˙l jrKSh wNsckk Ys,amSh 

      l%u úia;r lrkak'

  01' wd† ñksid fnda. jeä †hqKq ls¯u wdrïN lr we;af;a" lDIs lr®udka;h wdrïN  

 ls¯u;a iu`.h' 

  02' j.d lrk Ydl$ fnda. Ydl wdrïNfha ° meñK we;af;a jkfhks' 

  03' iajNdúl úúO;ajh ksid tla tla Ydlj, M,odhS;djh úúO úh'

  04' lD;su jrKh$ jrKsh wNsckkh(

  05' B<. lkakfha ° j.d ls¯u i|yd iq≥iq ,laIK iys; Ydl ñksid f;dard f.k we;'

  06' fïjd w;r wNsckkfhka jeä M,odhs Ydl m%fNao o we;s úh'

  07' ±kg mj;sk fnda. Ydl wdrïNl j,a Ydl j,ska fndfyda ≥rg fjkia h'

  08' iydNsckkh(

  09' m%fõKslj iudk Ydl$ taffllhka w;r wNsckkh fyda 

  10' iajixfiapkfhka cks;hka ksmoùu'

  11' kj m%fõKsl m%fNaok ke;'

  12' ys;lr ,laIK mj;ajd .kS'

  13' iydNsckkh wys;lr ,laIK o jeä lrhs'

  14' th .yKfha m%fõKsl †˙h wvq lrhs'

  15' ireNdjh wvq ùu is≥ fõ'

  16' m%fõKsl wdndO jeä lrhs'

  17' jr®Okh wvq lrhs'

  18' uqyqï ls¯u$ fouqyqï ls¯u(

  19' tlu úfYaIfha m%fõKslj fjkia m%fNao w;r wNsckkfha ° 

  20' m%fhdackj;a ,laIK mj;ajd .ekSu yd 

  21' m%fhdackj;a ,laIK iys; kj m%fNao ksmojhs'

  22' .yKfha fouqyqï †˙h jeä lrhs'

  23' Ydlj, ireNdj jeä lrhs' $ m%ckl fõ.h jeä lrhs'

  24' jr®Okh jeä lrhs'

  25' frda. ord .ekSfï yelshdj jeä lrhs

  26' m,sfndaOhka ord .ekSfï yelshdj jeä lrhs

  27' wys;lr md˙i˙l ;;a;aj$ ksh`.h ord .ekSfï yelshdj jeä lrhs

  28' urk fõ.h wvq lrhs'

  29' wiajekak jeä lrhs'

  30' úfYaIdka;r uqyqï$ wka;r® wNsckkh(
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  31' úfYaIj,g wka;r® wNsckkh i|yd m%fõKsl ndOl we;' 

  32' ^fuu uqyqïj,ska we;sjk& cks;hka idudkHfhka j| h'

  33' wka;r® wNsckkfhka kj úfYaI we;s lr we;'

  34' nyq.=Klj, Ndú;h

  35' iuhq.aul jr®K foay lÜg, hq.,hlg jvd ;sîu'

  36' W!Kk úNckfha °$ ckaudKq ksmojk úg .egÆ we;s fõ'

  37' cks;hka ksmojkafka ke;'

  38' w,sx.sl m%ckkfhka m%pdrKh is≥ lrhs'

  39' iuyr nyq.=Kl Ydl iajNdúlj we;s fõ'

  40' lD;suj nyq.=Kl uÜgu jeä l< yelsh'

  41' ksoiqka (- 3n îc rys; flduvq$ 6n ;s˙`.=$ 10n iafg%dafn˙ $8n iafg%%dafn˙

  

  

   

  (´kEu 38 × 04 = 152)

  (Wm˙u ,l=Kq 150)

8 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

8 m%Yakhg wfmaCIlhskaf.ka 11%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150 la ysñ 

fõ'   

bka ,l=Kq  00 -  37  m%dka;rfha 70%la o"

  ,l=Kq  38 -  75  m%dka;rfha 19%la o"

  ,l=Kq  76 -  113  m%dka;rfha  7%la o"

     ,l=Kq  114 -   150  m%dka;rfha  4%la o" 
 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76 fyda Bg jeäfhka ,nd.;a wfmaCIlhka 

11%la jk w;r ,l=Kq 38 - 75 w;r ,nd.;a 

wfmaCIlhka 19%ls'  

8 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

0 - 37, 
70%

38 - 75, 
19%

76 - 113, 
7%

114 - 150, 
4%
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9 m%Yakh

9. (a)  iq≥iq ksoiqka foñka úúO iajNdúl iïm;a wdldr úia;r lrkak'

  iajNdúl iïm;a hkq

  01'  øjH yd 

  02'  Yla;s m%Nj fõ' 

  03' tajd iajNdúlj mj;sk w;r

  04'  t†fkod „ú;fha ° 

  05' wdr®:ßl ixjr®Okh i|yd Ndú;hg .kS'

  úúO wdldr

  06'  „ú (

  07'  Wod (- u;aiH$ ëjr iïm;$ jkdka;r

  08'  w„ù (

  09'  Wod (- fmfg%da,shï$ Lksc iïm;a$ fmdis, bkaOk$ .,a w.=re$ le,aihsÜ$ ueKsla$  

 fvd,uhsÜ$ yqKq.,a$ wemghsÜ$ fndlaihsÜ$ .%ekhsÜ$ ñksrka$ ñ˙†h$ ms˙is≥  

 jd;h$  mi

  10'  mqkr®ckkh l< yels (

  11'  fïjd flá ld,iSudjla ;=< mqkr®ckkh l< yelsh'

  12'  kuq;a wêm˙fNdackfha ° tajd mqkr®ckk l< fkdyels ;;a;ajhg m;afõ'

  13'  tajd „ú fyda w„ú úh yelsh'

  14'  „ú - Wod (- u;aiH$ ëjr iïm;$ jkdka;r

  15'  w„ú - Wod (- mi$ ñ˙†h$ ms˙is≥ jd;h

  16'  mqkr®ckkh l< fkdyels (

  17'  mqkr®ckkh i|yd †.= ld,hla .ks'

  18'  Wod ( fmfg%da,shï$ .,a w.=re$ fmdis, bkaOk$ ueKsla$ LKsc

  19'  m%;spl%SlrKh l< yels (

  20'  fïjd lSmjdrhla m%fhdackhg .; yelsh'

  21'  Wod(- Lksc iïm;a$ ;U$hlv$ rka$ ´kEu ksjer† ksoiqkla

  22'  m%;spl%slrKh l< fkdyels ( 

  23'  tla jrla Ndú;d l< úg kej; Ndú; l< fkdyelsh'

  24'  Wod (- fmdis, bkaOk$ le,aihsÜ$ ueKsla$ fvd,uhsÜ$ yqKq.,a$ wemghsÜ   

 $fndalaihsÜ$ñKsrka$ .,a w`.=re

  25' CIh jk iïm;a (

  26'  Ndú;fha ° wvqfõ

  27'  Wod ( fmdis, bkaOk$ .,a w`.=re$fmfg%da,shï



- 62 -

w'fmd'i' ^W'fm<& „j úoHdj we.hSï jdr®;dj 2017

  28' CIhfkdjk iïm;a (

  29'  Ndú;fha ° wvq fkdfõ

  30'  Wod ( iqr®h Yla;sh$ ;rx.$iq<.$¨Kq$ Woï

          

 (b)  iajNdúl iïm;aj, ;srir Ndú;h meye†,s lrkak'

  01'  wkd.; mrïmrdj,g fuu iïm;a Ndú;d ls¯ug we;s yelshdj wvqfkdjk m˙†$  

 tu yelshdjg wys;lr n,mEula we;s fkdjk m˙† iïm;a Ndú; ls¯u'

  02' iïm;a ^CIh fkdjk iïm;a yer& iSñ; ksid fuh wjYH fõ' 

  03' wê m˙fNdackfhka f;drj iïm;a Ndú; i|yd fuh jeo.;a fõ'

  04' fïjd †.= l,la Ndú; ls¯ug;a  

  05' B<. mrïmrdj,g o fïjd Ndú;h ls¯ug;a bv ie,fia

06'  Wod ( úYd, m%udKfha jevqKq u;aiHka w,a,d .ekSu$ m˙k; fkdjQ u;aiHka w,a,d 

fkd.ekSu$ m%ckkh i|yd .ykfha isák m˙K; u;aiHkaf.ka fldgila b;s˙ 

ls¯u 

  07' Wod ( fyd†ka jevqKq Ydl muKla lemSu$ fkdjevqKq Ydl fkdlemSu

  08' Wod ( Ldokh j,lajñka mi ixrlaIKh ls¯u

  30 + 08 = 38

  38 × 4   = 152

  (Wm˙u ,l=Kq 150)

9 m%Yakhg ms<s;=re iemhSu ms<sn| iuia; ks¯CIK" ks.uk yd fhdackd (

9 m%Yakhg wfmaCIlhkaf.ka 47%la ms<s;=re 

imhd we;' fuu m%Yakh i|yd ,l=Kq 150la ysñ 

fõ'   

bka ,l=Kq  00 -  37  m%dka;rfha 46%la o"

  ,l=Kq  38 -  75  m%dka;rfha 38%la o"

  ,l=Kq  76 -  113  m%dka;rfha 13%la o"

     ,l=Kq  114 -   150  m%dka;rfha  3%la o" 

f,i ,l=Kq ,ndf.k we;' fuu m%Yakh i|yd 

,l=Kq 76 fyda Bg jeäfhka ,nd.;a wfmaCIlhka 

16%la jk w;r ,l=Kq 38 - 75 w;r ,nd.;a 

wfmaCIlhka 38%ls'  

9 m%Yakh i|yd ,l=Kq ,nd we;s wdldrh 

0 - 37, 
46%

38 - 75, 
38%

76 - 113, 
13%

114 - 150, 
3%
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(b) fuu m%%Yakfha ° iajNdúl iïm;aj, ;srir Ndú;h meye†,s lrk f,i olajd we;' fuys 

myiq;dj 15%ls' fndfyda wfmaCIhka z;srir Ndú;hZ hkafkys ksr®jpkh ms<sn`oj wvq wjfndaOhlska 

l%%shd lr we;s w;r" ta i`oyd iq≥iq WodyrK iemhSug o fndfyda wfmaCIlhkag fkdyels ùu ksid 

fuys myiq;dj wvq ù we;'  

10 m%Yakh

 10. my; i|yka tajd .ek flá igyka ,shkak'

  (a)  ñksia lfYarej

01' Yla;su;a iqkuH$ kuHYS,S oKavls

02'   wmr lmd, wia:ßfha isg wkq;%sldia:ßfha fl,jr f;la úysfoa

03' lfYareld 33 lska iukaú;hs'

04' bka 24 la p,kh lr yels w;r 09 la noaOj we;'

05' lfYarej ff.%ù" Wria" lá" ;%sldia:ßl yd wkq;%sldia:ßh f,i fn° we;'

06' ff.%ù lfYareld 07 ls

07' Wria lfYareld 12 ls

08' lá lfYareld 05 ls

09' ;%sldia:ßh lfYareld 05la noaO$ ydù ieliS we;

10' wkq;%sldia:ßh lfYarel 04 la noaO ù$ydù ieliS we;'

11' p,kh l, yels lfYareld w;r 

12' wka;r® lfYarel uv, msysghs

13' m%d:ñl jl% folla yd oaú;shsl jl% 02 la ;sfí'

14' m%d:ñl jl% jkafka Wria yd ;%sldia:ßl jl%hs'

15' oaú;shsl jl% jkafka ff.%ù yd lá jl%hs'

lD;Hhka

16' iqIqïkdjg wdrlaIdj imhhs

17' ysialn, ord isáhs

18' wka;r® lfYarel uv, lïmk wjfYdaIKh lrhs'

19' fmaYS$ mr®Y= iú ùu

20 iDcq b˙hõj mj;ajd .ekSu
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 (b)  wdl%uKsl úfYaI

01' foaYSh fkdjk úfYaIhls

02' uq,a ia:dkfhka neyerj me;s˙h yel'

03 kj ia:dkj, ia:djr úh yel'

04' tu m%foaYfha foaYSh ffcj úúO;ajh bj;a ls¯ug n,mEï$ ydks lr n,mEï we;s 

lrhs' 

05' tajdg m˙ir moaO;sj, fjkialï we;s l< yel'

06' md˙i˙l ;=,s;;djhg ndOd lrhs

07' wdr®:ßl ydks is≥ l< yel'

08' wdl%uKsl úfYaI y`≥kajd°u ys;du;d is≥ lrk fyda 

09' iajNdúlj$wyUqj fyda is≥fõ'

10' tla WodyrKhla

	 ● Latana/ Lantana camara/ .|mdk

	 ● Mimosa pigra/ fhdaO ksosl=ïnd

	 ●	Eichhornia		crassipes/ cmka cnr

	 ● Chitala chitala/ ukakdjd

 ● Parthenium hysterophorus/ md;skshï

 (c)  ihfkdanelaàß˙hd

01' jr®Kh ks,a fld< meye;s h'

02' mi" ñ˙†h yd lr†h m˙irj, fjfia'

03' iuyr tajd †,Sr$ Wiia Ydl iu. ix.ï idohs

04' iuyr tajdg jdhqf.da,Sh khsg%cka ;srl< yelsh

05' m%d.a kHIaál fõ

06' m%Ndixiaf,aIS fõ'$ m%%Nd iajhxfmdaIS fõ'

07' talffi,sl fyda 

08' iq;%sldldr fõ

09' laf,darµs,a  a  yd 

10' µhsfldihkska wvx.=h

11' WodyrKhla

 ●  Lyngbya/ Anabaena/ Nostoc               

  20+10+ 11 = 41

  (´kEu 38 × 04 = 152)

  (Wm˙u ,l=Kq 150)


