
1 
 

 

 

 

 

 

 

 

 

  

 

 

  

 
 

 
 

 

01' lDIsl¾uh wdY%s; l¾udka;j,g wh;a jkafka ñka l=ulao@ 
 1' lDIs NdKav wf,úlsÍu   2' lDIsld¾ñl bÈlsÍï  3' lDIs m¾fhaIK isÿlsÍu  

4' mqyqKq Y%uh iemhSuh   5' lDIs fhojqï iemhsuh        
 
02' Y%S ,xldfõ wmkhk fnda. m¾fhaIK wdh;kkh msysgd we;af;a" 
 1' wïn,kaf.dvh    2' ud;f,ah    3' uyb¨mam,a,uh     

4' .kafkdarefõh     5' fydrKh   
 
03' w| f.dúhdf.a whs;sjdislï iqrCIs; lr we;af;a"  
 1' 1889 wxl 23 ork jdßud¾. wd{d mk; 2' 1973 wxl 42 ork lDIs bvï yd ckdjdi mk; 
 3' 1958 wxl 1 ork l=Uqre mk;    4' 1948 wxl 2 ork w| f.dú mk; 

5' 1980 cd;sl mdßißl mk;  
      

04' yß; úma,jh ksid lDIsld¾ñl jYfhka isÿjQ fjkialï fkdjkafka" 
 A) jeä ksIamdokhla ,ndfok m%fNao ksIamdokh lsÍu 
 B) lDIsld¾ñl lghq;= i|yd hkaf;%damlrK Ndú;h 
 C) ldnksl fmdfydr wêl f,i Ndú;hg fhduqùu' 
 D) ixrCIK f.dú;ek flfrys jeä wjOdkhla fhduqlsÍu' 
 

 1' A yd B muKs'     2' B yd C muKs'   3' C yd D muKs' 
4' AB yd C muKs'    5' ABC yd D ish,a,u' 

 
05' lDIsld¾ñl m%;sm;a;shla fkdjkafka" 
 1' bvï yd N+ñ Ndú;h ms<sn| m%;sm;a;sh'   2'  jdß yd c, l<ukdlrKh ms<sn| m%;sm;a;sh'   
 3' ;sridr lDIsl¾udka;h ms<sn| m%;sm;a;sh'  4' îc yd frdamK øjH ms<sn| m%;sm;a;sh' 
 5' jeú,s fnda. j.djka ms<sn| m%;sm;a;sh'       
 
06' o< foaYSh ksIamdokh i|yd lDIs wxYfha odhl;ajh 
 

 1' 7'7]   2' 8'5 ]   3' 9]  4' 9'7]   5' 10'5] 
 
07' lDIsl¾u fomd¾:fïka;=fõ ld¾hhla fkdjkafka"  
 1' lDIsld¾ñl m¾fhaIK fufyhùu   2' lDIsld¾ñl fnda. l<dmShlrKh 
 3' m<sfndaO md,k mk; l%shd;aul lsÍu'  4' f.dúck ixj¾Ok mk; l%shd;aul lsÍu 
 5' Ydl ksfrdaOdhk lghq;= yd Ydl ksfrdaOdhk mk; l%shd;aul lsÍu'       
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08' úfoaY wdl%uK yd Bg miq hqfrdamShkaf.a meñKSu;a iuÕ lDIs fCIa;%fha we;sjQ fjkialula fkdjkafka" 
 1' wmkhk lDIsl¾u fnda. l=¿nvq fnda. j.dj m%p,s; ùu' 

2' foaYSh lDIsl¾udka;h ì|jeàu'  
3' jeú,s lDIsl¾udka;h ÈhqKq ùu' 

 4' jdßud¾. wNdjhg hdu'   
5' iy,ska rg iajhxfmdaIs; ùu 

 
09' miq.sh oYl lsysmh ;=<" 
 A) lDIsl¾uh o< foaYSh ksIamdokhg olajk odhl;ajh remsh,a ñ,shk j,ska jeäù we;' 
 B) lDIsld¾ñl ksIamdok m%udKh l%ufhka by< k.sk ,§' 
 C) o< foaYSh ksIamdokhg l¾udka; wxYfha odhl;ajh l%ufhka jeäù j¾;udkfha§ 27] muK fõ' 
 by; m%ldY w;ßka i;H m%ldY jkafka" 
 

 1' A muKs'  2' B muKs'  3' A yd B muKs' 4' B yd C muKs'  5' AB yd C ish,a,u' 
 
10' my; oelafjk m%ia:dr weiqfrka WÉp;ajh yd jdhq f.da,Sh WIaK;ajh w;r ino;djh jvd;a fyd¢ka 

ksrEmKh lrk m%ia:drh l=ulao@ 
  
 
 
 
 
 
 
 
    
 

11' Ydlfha j¾Okhg wdf,dalfha .=Kd;auh n,mdhs' m%NdixYaf,aIKh m%j¾Okh lrkq ,nk wdf,dal j¾Kh 
jkqfha"  

 1' ks,a yd r;= fõ'    2' r;= yd fld, fõ'    3' ly yd r;= fõ' 
 4' ks,a yd oï fõ'    5' fld< yd ly fõ' 
   

j¾Idm;k wdldrh j¾Idm;k ,efnk ld,h 
A ksß; È. fudaiu P iema;eïn¾ isg foieïn¾ 

B Bidk È. fudaiu Q ckjdß isg ud¾;= 

C wka;¾ fudaiu - I R uehs isg iema;eïn¾ 

D wka;¾ fudaiu - II S cQks" cQ,s 

E jdiq,s T ckjdß" fmnrjdß 
 

 wxl 12 isg 14 olajd m%Yakj,g ms<s;=re iemhSu i`oyd by; oelafjk f;dr;=re f.dkqj Ndú;d lrkak' 
 

12' by; iïnkaO;d w;=ßka j¾Idm;k wdldrh yd tu j¾Idm;kh ,efnk ld,h ms<sn|j ksjerÈ iïnkaOh 
jkafka" 

 1' AP h'    2' AR h'    3' BQ h'   4' CS h'  5' DP h' 
 
13' wka;¾ ksj¾;k wNsidß l,dmh Y%S ,xldfjka W;=re foig úia:dmkh jkafka" 
 1' A u.sks'  2' B u.sks'  3' C u.sks'  4' D u.sks'   5' E u.sks' 
 
14' Y%S ,xldfõ úh,s l,dmhg m%Odk jYfhka j¾Idj ,efnkafka" 
 1' A u.sks  2' B u.sks'  3' C u.sks'  4' D u.sks'   5' E u.sks' 
 
15' ld,.=Kh yd foaY.=Kh yd iïnkaO m%ldY lSmhla my; oelafõ' 
 A) flá ld,hla ;=< jdhqf.da,fha mj;sk ;;a;ajh ld,.=Khhs' 
 B) bkaÈhdkq Wm uydoaùmhg wdikakj msysàu Y%S ,xldfõ foaY.=Kh flfrys n,mdk                            

m%Odku idOlhfõ' 
 C) ld,.=Ksl o;a; È.= ld,Skj yeoEÍfuka y÷kd.;a ;;a;ajh foaY.=Khhs' 
 by; m%ldY w;ßka i;H m%ldY jkafka" 
 1' A muKs'  2' B muKs'  3' C  muKs'  4' A yd B muKs'  5' A yd C muKs' 
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16' tla;rd m%foaYhl jd¾Isl j¾Idm;kh ñ,sóg¾ 3250 la jk w;r WÉP;ajh óg¾ 600 ls' fuu m%foaYh 
wh;a lDIs foaY.=Ksl l,dmh jkqfha@ 

 1' my; rg f;;a l,dmhhs'  2' ueorg f;;a l,dmhhs'   3' Wvrg f;;a l,dmhhs' 
 4' Wvrg w;rueÈ l,dmhhs'  5' ueorg w;rueÈ l,dmhhs'  
 
17'  

WmlrKh mrdñ;sh 
A iQ¾h §ma;udkh F iQ¾hdf,dal ;sj%;djh 

B iQ¾h úlsrK udkh G §ma; iQ¾hdf,dal meh .Kk 

C f;;a yd úh<s n,an WIaK;ajudkh H idfmaCI wd¾ø;djh 

D wks,udkh I iq<f.a fõ.h 

E Wmßu wju WIaK;ajudkh J jd;fha Wmßu yd wju WIaK;ajh 
 

by; j.=fjka oelafjkqfha úúO ld,.=Ksl mrdñ;s uekSu i|yd Ndú;djk WmlrK fõ' 
by; j.=fõ i|yka iïnkaO;d wkqj ksjerÈ iïnkaO;djhla fkdolajk ms<s;=r jkqfha" 

 1' AF yd CH fõ'    2' AF yd EJ fõ'    3' BG yd DI fõ'   
4'  BG yd CH fõ'    5'  AF yd BG fõ'      

 
18' Ydlj, m%ldYj¾;s;djh ms<sn| m%ldY lSmhla my; oelafõ'  
 A) flá Èk Ydlj, mqIamyg .ekSu r;= wdf,dalh wjfYdaIKh lrk - mhsgfl%daï u.ska W;af;ackh 

lrhs' 
 B) Ydlj, mqIamSlrKh W;af;ackh lsÍu i|yd maf,dßðka kue;s tkaihsuh wjYH fõ' 
 C) Ydlj, mqIam yg.ekSu lD;%suj W;af;ackh lsÍu - m%ldYj¾;sl fm%arKh f,i y÷kajhs' 
 by; m%ldY w;ßka i;H m%ldY jkafka" 
 1' A muKs'  2' B muKs'  3' C  muKs'  4' A yd B muKs'  5' A yd C muKs' 
 
19' úh,s l,dmfha mia fndfydaúg r;= meye;sh' tu j¾Kh we;s jkafka" 
 1' flT,skhsÜ ksidh    2' hlv Tlaihsâ ksidh'  3' is,sflaÜ Lksc ksidh  

4' ueá wêl ùu ksidh'   5' fndr¿ ksidh'      
 

20' mil iudkH i;H >k;ajh wdikak jYfhka" 
 1' 0.9  𝑔/𝑐𝑚3  2' 1.2  𝑔/𝑐𝑚3'   3' 2.2  𝑔/𝑐𝑚3 4' 1.7  𝑔/𝑐𝑚3 5'  2.6  𝑔/𝑐𝑚3 
 

21' my; m%ldY w;=ßka jvd;a ksjerÈ m%ldYh f;darkak' 
 1' fydo jd;khla iys; mfiys oDYH >k;ajh wvqh' 

2' mfia j¾Kh mÍCIdlr c,jykh ms<sn| woyila ,nd.; fkdyel' 
 3' ìï ieliSu iEu úgu oDYH >k;ajh jeä lrhs'     

4' mfiys c,h rod isàfï Odß;dj flfrys ìï ieliSfï n,mEula ke;' 
 5' idudkHfhka ;o j¾Kfhka hq;a miaj, oDIH >k;ajh jeäh' 
       

22' m%d:ñl mia wxY= oaú;shsl mia wxY= njg m;aùu y÷kajkqfha" 
 1' oDIH >K;ajh f,ih   2' wxY= >K;ajh f,ih  3' mdxY= rEm úodj f,ih 

4' mdxY= jhkh f,ihs'   5' mdxY= jHqyh f,ihs' 
  
23' mdxY= m%;sfrdaê;dj wvql< yelafla" 
 A) mig ldnksl øjH tl;= lsÍfuks'    
 B) mfiys jd;kh yd jHqyh ÈhqKq lsÍfuks' 
 C) mig ridhksl fmdfydr tl;= lsÍfuks' 
 by; m%ldY w;ßka jvd;a ksjerÈ m%ldY jkafka" 
 1' A muKs'  2' B muKs'  3' C  muKs'  4' A yd B muKs'  5' A yd C muKs' 
    
24' ukai, j¾K igyfka Hue w.h Value w.h yd Chroma w.h u.ska oelafjkqfha" 
 1' j¾K j, idfmaCI wÿre nj j¾K ixfhdack yd Wm j¾K j, we;s msßisÿ njh' 
  2' j¾K ixfhdackh" j¾K j, idfmaCI w`ÿre nj yd iqÿnj Wm j¾Kj, we;s msßisÿNdjh' 

3' Wm j¾Kj, we;s msßisÿ ;djh" j¾K ixfhdackh yd j¾Kj, idfmaCI wÿre nj' 
4' Wm j¾Kj, msßisÿ;djh " j¾K ixfhdackh j¾Kj, ;sj%;djh' 
5' j¾K ixfhdackh" Wm j¾Kj, we;s msßisÿ;djh j¾Kj, ;sj%;djh'     
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25' ìï ieliSfï§ mfia fN!;sl .=Kdx. fjkiaùu ms<sn| my; oelafjk m%ldY w;ßka jvd;a ksjerÈ m%ldYh 
f;darkak' 

 1' mfia iújr;djh 50] isg 40] olajd fjkiaùu'  
 2' mfia i;H >k;ajh 2.2  𝑔/𝑐𝑚3 isg 2.4  𝑔/𝑐𝑚3 olajd fjkiaùu' 
 3' mfia oDYH >k;ajh  1.4  𝑔/𝑐𝑚3 isg 1.5  𝑔/𝑐𝑚3 olajd fjkiaùu' 
 4' ix;Dma; wjia:dfõ c, m%;sY;h 35] isg 40] olajd jeäùu'  
 5' mdxY= j¾K j¾Okh ùu'       
 
26' mdxY= jHqy wdldr lssysmhl rEmigyka my; olajd we;' tu jHqyhka iïnkaOfhka ksjerÈ m%ldYh $ 

m%ldY jkafka" 
 
 
 
 
 
 
 A) P    f,i olajd we;s jHqyh fnda. j.d lsÍu i|yd fhda.Hu jHqy wdldrhhs' 
 B) U    f,i olajd w;s jHqyh nyq, jYfhka ueá mfia olakg ,efí' 
 C) T   f,i fmkakqï lrk jHqyh iys; ia:dkj, mfia c,jykh ÿ¾j, úh yelsh' 
 

 1' A muKs'  2' B muKs'  3' C  muKs'  4' A yd B muKs'  5' A yd C muKs' 
 

27' mil pH w.h iïnkaO j.ka;s lSmhla my; oelafõ' 
 A) mil yhsv%cka whk idkaøKh jeäjk úg pH w.h wvqfõ' 
 B) pH w.h 6'5 l we;s mila fnda. j.djg ys;lr úh yel' 
 C) pH w.h wvq úg 𝐶𝑎2+𝑀𝑔2+𝐾+ jeks NdIañl whk m%udKh jeäfõ' 
 D) wefudakshï i,afmaÜ jeks fmdfydr j¾. È.ska È.gu fhÿúg pH w.h wvq úh yel' 
 

 by; m%ldY w;ßka i;H m%ldY jkafka" 
 1' A muKs'  2' A,B muKs' 3' A,B  yd C muKs'  4' B,C yd D muKs'  5' A,B yd D muKs' 
 
28' mil ,jk;djh yd CIdßh;djh ms<sn| idjoH m%ldYh jkafka" 
 1' CIdßh mil we;s l,S, j,g 𝑁𝑎+ wêfYdaIKh ùu ksid tu mfia mdxY= jHqyh úkdY úh yel'  

2' ,jk yd CIdßh mia Y=Ial yd w¾O Y=Ial m%foaYj, wvq j¾Idm;kh ksid we;súh yel' 
3' mil ,jk;djh mi ix;Dma; jk f;la c,h oud fidaod yeÍfuka bj;a l< yel'  

 4' ,jk mil we;s 𝑁𝑎+ l,s, j,g wêfYdaKh ù we;s w;r CIdßh mil 𝑁𝑎+ mdxY= ødjKfha mj;S' 
5' CIdßh mil P, N, Al, Mn jeks fmdaIl j, iq,n;djh wvqfõ'  

 
29' mil 𝐻+ yd 𝐴𝑙3+ whk m%udKh 5 𝑐𝑚𝑜𝑙/𝐾𝑔 ls' tys we;s 𝐶𝑎2+, 𝑀𝑔2+, 𝐾+ yd 𝑁𝑎+ whk m%udKh 

10 𝑐𝑚𝑜𝑙/𝐾𝑔 fõ' fuu mfia NIau ix;Dma; m%;sY;h jkafka" 
 1' 15    2' 50   3' 67   4' 73   5' 83      
 
30' mil NIau ix;Dma;sh l<uKdlrKh lsÍug fhÈh yels ms,shï lSmhla my; oelafõ' 
 A) mig yqKq fhÈh yel' 
 B) mig NdIañl fmdaIl tl;= l< yel' 
 C) mi fidaod yeßh yel' 
 D) mig jeämqr wefudakshï i,afmaÜ tl;= l< yel' 
 

 by; m%ldYj,ska i;H jkafka"   
 1' A B muKs'   2' BC muKs'   3' CD muKs'    4' ABC muKs'  5' BCD muKs' 
 
31' ,jk;djh yd CIdÍh;djfha§ .eg¿ iy.; jk NdIañl legdhkh jkafka" 
 

1' 𝐶𝑎2+   2' 𝑀𝑔2+  3' 𝐾+      4' 𝑁𝑎+   5' 𝐻+  
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32' mdxY= Ôùka iïnkaOfhka idjoH m%ldYh jkafka"  
 1' ldnksl øjH ÔrKh lsÍu mdxY= Ôúkaf.a m%Odk ld¾hhla fõ'       

2' khsá%yrKh u.ska mfia we;s khsfÜ%Ü khsg%cka jdhqj f,i bj;a lrhs'     
3' uÊcd Ôúka hkq Yßr úYalïNh 2mm isg 0.2 mm  olajd jQ Ôúka fõ' 

 4' khsfg%dnelag¾ nelaàßhdj khsá%ydrl nelaàßhdjls'      
5' laf,diaá%ähï (Clostridium)  nelaàßhdj ks¾jdhq mßirfha§ khsg%cka ;srlrhs'    

 
33' mdxY= fi!LH /l .ekSug mfiys ridhksl .=Kdx. l<ukdlrKfha§ isÿ fkdl, hq;= fohla jkafka" 
 1' legdhk yqjudre Odß;djh jeä  lsÍug mig ldnksl fmdfydr fh§u 
 2'    NIau ix;Dma;sh l<ukdlrKh i|yd wdï,sl;djh wvq lsÍu' 
 3' ,jk mila c,h jeämqr oud fidaod yeÍu 
 4' CIdßh milg jeämqr yqKq tl;= lsÍu' 
 5' mdxY= l,S, jeälr .ekSug mig ldnksl øjH tl;= lsÍu'      
 
34' mdxY= Ldok l%shdj,sfha m%Odk mshjr ;=k wkqms<sfj,ska" mi 
 1' nqre,a ùu" c,fha Èh ùu" fidaod bj;aùu    

2' mdxY= wxY= mßjykh ùu" my;a ìulg hdu" ;eïm;aùu     
3' mia wxY= mdxY= foaYfhka fjkaùu" mßjykh ùu" ;eïm;aùu' 
4' ;eïm;a jQ mi fia§u" c,h iu. .idhdu" .x.d m;=f,a ;eïm;a ùu' 
5' ìï ilia l, úg nqre,a ùu" jeis úg fia§ hdu" c,h iuÕ fjk;a ;eklg hdu'  

 
35' YIH úoHd;aul mdxY= ixrCIK l%uhla fkdjkafka" 
 1' ksishdldr N+ñ mßfNdackh     2' mi jiqka lsÍu'  
 3' kshudldr f,i ìï ieliSu     4' ifudaÉP f¾Ldkql+,j jeá yd ldkq ieliSu 
 5' j,a me, u¾Okh iqÿiq f,i lsÍu'       
 
36' mdxY= Ldok wdldr ms<sn|j j.ka;s lSmhla my; oelafõ' 
 A) úisß Ldokh mdxY= Ldokh wdrïNl wjia:djhs' 
 B) ia:ßh Ldokfha§ mxY= ia:rhla f,i mdxY= foayfhka bj;a fõ' 
 C) we.s,s Ldokh ìï ieliSfuka h:d;;ajhg m;a l< fkdyels fõ'   

 by; m%ldYj,ska i;H jkafka"   
 1' A muKs'   2' B muKs'    3' AB muKs'    4' A yd C muKs'  5' ABC hk ish,a,u  
 
37' Y%S ,xldfõ úh,s l,dmh mqrdu mdfya me;sÍ we;s mia LdKavh jkqfha" 
 1' r;= ly fmdäfid,sla mi     2' r;= ÿUqre ,egfid,sla mi      

3' r;= ,egfida,a mi      4' r;= ÿUqre mi      
5' fkdfïre ÿUqre f,dau mi 

   
38' Y%S ,xldfõ iEu m%foaYhlu .x.d fomi msysgd we;s mia ldKavh jkafka" 
 1' fr.fida,a mi    2' r;= ,egfida,a mi   3' fid,vhsia fid,khsÜ mi 

4' Èh¿ mi      5' pQ¾Kuh fkdjk ÿUqre mi  
    
39' iy Ôú khsg%cka ;srlrk nelaàßhdjla jkafka" 
 1' Azospirillum    2' Azotobacter    3' Clostridium 
 4' Anabeana    5' Pseudomonas 
 
40' fldïfmdaiaÜ ieliSfï§ ;dmldó CIqø Ôúka ioyd iqÿiq WIaK;aj mrdYh jkafka" 
 1 450𝐶 − 650𝐶    2' 200𝐶 − 450𝐶    3' 450𝐶 − 400𝐶 
 4' 550𝐶 − 650𝐶    5' 650𝐶 − 700𝐶   
     
41' fldïfmdaiaÜ ieliSfï l%shdj,sfha§ il%sh wjêh wjika jk úg WIaK;ajh jkqfha"  
 1' 400𝐶  2' 450𝐶  3' 300𝐶  4' 550𝐶  5' 650𝐶 
 
42' fmdgEishï ,nd fok ridhksl fmdfydrla jkafka"  
 
 1' ñhqßfhaÜ T*a fmdgEia    2' hqßhd    3' ;%s;aj iqm¾ fmdiafmaÜ 
 4' fidaähï khsfÜ%Ü     5' wefudakshï i,afmaÜ 
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43' fldïfmdaiaÜ ieliSfï l%shdj,sfha§ ufO!Iañl CIqø Ôùka l%shdldÍ ùu i|yd jvd;a iqÿiq WIaK;aj mrdih 
jkafka" 

 1 100𝐶 − 450𝐶    2' 450𝐶 − 650𝐶    3' 200𝐶 − 650𝐶 
 4' 150𝐶 − 650𝐶    5' 450𝐶 − 700𝐶   
   
44' ñhqßfhaÜ TIa fmdgEia fmdfydr j, wvx.= 𝐾2𝑂 m%udKh jkqfha" 
 

 1 46%   2' 45%  3' 60%  4' 21%  5' 23%   
    
45' w;HdjYH uQ, øjH ms<sn|j jvd;a ksjerÈ ms<s;=r$ ms<s;=re jkafka"   
 A) w;HdjYH uQ, øjH 16 la mj;S' 
 B) w;HdjYH uQ,øjHhla f,i Ni j¾. flf¾' 
 C) C,H,O hk uQ,øjH jd;fhka yd c,fhkau muKla ,nd .kS' 
 D) w;HdjYH uQ, øjH f,i Si iy Co Ydlfha meje;aug jeo.;a ld¾hhla bgqlrhs' 
   

 1' A,C   2' B,C     3' A,B iy C    4' B, C iy D  5' A,B,C iy D   
 
46' hï uQ,øjHhla w;HdjYH uQ, øjHhla f,i ie,lSug jvd;a jeo.;a fkdjkafka" 
 A) tu uQ,øjH rys; jqjo Ydlhg idudkH f,i jeä tys Ôjk pl%h iïmQ¾K l, yelsh' 
 B) tu uQ,øjH u.ska flfrk ld¾h fjk;a uQ,øjHhla u.ska bgql< fkdyelsh' 
 C) w;HdjYH uQ, øjH iqúfYaIS úh hq;=h' 
 D) tu uQ,øjH Ydlfha mßjD;a;sh l%shdj,shg Rcqju iïnkaO úh hq;=h'   

 1' A muKs'      2' A yd B muKs'      3' C yd D muKs'     
4' AB yd C muKs'    5' B,C yd D muKs 

     
47' fldïfmdaiaÜ iE§fï l%shdj,sfha§ ldnksl øjHj,  C/N wkqmd;h" 
 1' wvqfõ'     2' ia:djrj mj;S'    3' wLKavj mj;S'    

4' uq,ska wvqù miqj jeäfõ  5' uq,ska jeä ù miqj ia:djrj mj;S   
 
48' fndfyda Ydlj, fmdaIl wjfYdaIKhg m%Yia: pH mrdYh jkqfha" 
 1' 3'5 - 4'5    2' 4'5 -  5'5  3' 5'5  -  6'5   4' 6'5  -  7'5   5' 7'5 -  8'5 
 
49' khsg%cka ;sr lrk ffcj fmdfydr ksmojk ksoyia wdldr nelaàßhdjla jkafka" 
 

 1' Nostoc  2' Anabaena azollae  3' Azotobacter   4' Azolla 5' Penicillium 
     
50' fmdiamria ødjH;dj jeä lrk ffcj fmdfydr iE§ug Ndú;d lrk CIqø Ôú ldKavj,g jvd;a .e,fmk 

WodyrKh jkafka" 
 

 1' Bacillus spp, penicillium, Aspergillus    
2' Pseudomonas, Arbuscular, Rhizobium  
3' Clostridium, Azolla, Asperigillus     
4' Aspergillus, Pesudomonas, Axotobacter 
5' Azospirillum, Nostoc, Bacillus spp 
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A fldgi ^jHqy.; rpkd& 
 

01' A) Y%S ,xldfõ o< foaYSh ksIamdÈ;hg lDIsl¾udka;ho odhl;ajh imhhs' 

i) lDIsl¾udka;hg wh;a úúO fCIa;% i`oyka lrkak' 

   1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ii) jeú<s lDIsl¾udka;h ksid lDIs wd¾Ólhg isÿ jQ ys;lr n,mEï folla ,shkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iii) jeú<s lDIsl¾udka;h ksid Y%S ,xldfõ wd¾Ólhg isÿjQ wys;lr ne,mEï folla i|yka lrkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

B) lDIsl¾udka;h wdY%s;j úúO l¾udka; yd fiajd /ila l%shd;aul fõ' 

i) lDIsl¾udka;h wdY%s;j l%shd;auljk l¾udka; yd fiajdjka 3 la ne.ska i|yka lrkak'   

lDIsl¾uh wdYs%; l¾udka; lDIsl¾uh wdYs%; fiajdjka 

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

ii) lDIsl¾udka;hg wod< fiajd imhk my; i|yka rdcH wdh;k j,g WodyrKh ne.ska i|yka 
lrkak' 

   1' jHdma;s yd mqyqKq fiajd  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' lDIs m¾fhaIK   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' miq wiajkq ieliqï   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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iii) lDIsl¾udka;hg wod, my; i|yka fiajd imhk fm!oa.,sl wdh;k j¾. tl ne.ska i|yka 
lrkak'  

   1'  fmdfydr yd we;eï fhojqï  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   

2' iqmsß fj<|ie,a    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 iv) tlai;a cd;Skaf.a ixúOdkh hgf;a we;s lDIsl¾uh yd iïnkaO wka;¾cd;sl ixúOdk 3 la 
i|yka lrkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 v) Y%S ,xldfõ lDIsld¾ñl ixj¾Okh i|yd f.dúck fiajd fomd¾:fïka;=j u.ska isÿjk 
fiajdjka ;=kla i|yka lrkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 vi) fm!oa.,sl yd nyqck ixúOdkj, tl;=jla u.ska ks¾ñ; iuqmdldr iud.ï j, jeo.;alï 
;=kla i|yka lrkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 C) i) fi!LHj;a mil mj;sk mdxY= ix>gl i|yka lrkak' tajd wvx.= úhhq;= m%;sY;hka olajkak' 

mdxY= ix>glh wvx.= úhhq;= m%;sY;hka  

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

4' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

5' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii) jeäu m%;sY;hlska wvx.= jk mdxY= ix>Glfha lDIsld¾ñl jeo.;alï 2 la i|yka lrkak'  

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 D) iïNjh wkqj mdIdK j¾. lr WodyrKh ne.ska ,shkak'  

mdIdKh WodyrKh 

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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02' A) mDÓúf.da,fha tla tla ia:dkj, we;s c,h úúO wdldrfhka úúO ia:dkj, úúO ld,iSud .;lr 
kej; uq,a ia:dkhg meñKSfï ixisoaêh c, pl%h f,i ye`Èkafõ' my; rEmigyfkka c, pl%h 
ksrEmKh flf¾'  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

i) c, pl%fha A yd B f,i olajd we;s ixisoaê kï lrkak' 

   A' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   B' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

  ii) j¾IKfha úúO wdldr y;rla kï lrkak'  

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  iii) lDIsld¾ñl bvï j, C jeä lsÍu ioyd fhdod.; yels l%ufõo folla i|yka lrkak'  

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  iv) lDIsld¾ñl bvïj, A ys n,mEï wju lsÍug fhdod.; yels l%ufõo folla i|yka lrkak'  

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
   

 B) iqÿiq jpk fhdod háka brla wÈkak' 

1' Ydlj, m%ldYj¾;S;dj md,kh lrkakd jQ j¾Klh jkafka" ^maf,dßðka" mhsgfl%dï& h' 

2' flá Èk Ydlhla jkafka ^fldams" lerÜ& h' 

3' Y%S ,xldj m%Odk lDIs foaY.=Ksl l,dm ^3"7& fnod we;' 

4' w;rueÈ l,dmfha lDIs mdßißl l,dm ixLHdj jkafka ^15"20& 

5' lDIs ld,.=Ksl tallhla ;=< iq<x ÈYd o¾Ylh (1.5m, 2m) Wiska ia:dmkh lrk w;r 
ld,.=Ksl tallhl úúO Wia uÜgïj,ska ia:dmkh lrhs' 
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 C) lDIs ld,.=Ksl uOHia:dkhl msysgqjd we;s jdIamSlrK ;eáhla my; rEmfha olajd we;' 

 

 

 

 

 

 i) fuys A,B,C flgia kï lrkak' 

A. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''    

B. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

C. '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ii) A fldgfiys jeo.;alu l=ulao@    

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

  iii) X ys Wi fikaáóg¾j,ska fldmuKo@ 

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

  iv) fuu WmlrKh ia:dms; lsÍfï§ wkq.ukh l< hq;= l%shdud¾. folla i|yka lrkak'   

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 ld,.=ksl uOHia:dkhl iúlr we;s j¾Idudkhlska yd jdIamSlrK ;eáhlska ,nd.kakd ,o 
mdGdxl my; oelafõ' 

   jdIamSlrK ;eáfha fmrÈ. mdGdxlh   = 190 mm 

   jdIamSlrK ;eáfha miqÈk mdGdxlh   = 200 mm 

   tÈku tu m%foaYfha j¾Idm;kh   = 20 mm 
 

  v) by; o;a; weiqßka tu Èkfha jdIamSlrKh .Kkh lrkak'    

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

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

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

  vi) tu m%foaYhg ,enqKq j¾Idm;kh fylaghdrhg >K óg¾ fldmuKo@   

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

D) j.d lsÍu i|yd fnda. ks¾foaY lsÍfï§ lDIsld,.=Ksl yd lDIs mdßirl l,dm ie,ls,a,g .efka'  

i) Y%S ,xldfõ lDIs mdßißl l,dm j¾.SlrKfhao i,ld nef,k m%Odk idOl folla i|yka 
lrkak'  

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 2'    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

ii) Y%S ,xldj lDIs mdßißl l,dm 46 lg fnod we;' fuu j¾.SlrKhg wkqj 𝑊𝐿2𝑎 l,dmfha 
my; i|yka ixfla; j,ska woyia lrkafka l=ulao@' 

  W ...................................   L ...................................        2a ...................................... 
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iii) my; i|yka tla tla m%Odk lDIs  mdßißl l,dmfha jjkq ,nk jeú,s fnda.hla ne.ska kï 
lrkak' 

lDIs mdßißl l,dmh jeú,s fnda.h 

1' f;;a l,dmh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2' úh,s l,dmh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

iv) mdxY= WIaK;ajh yd jdhqj WIaK;ajh fnda. j.djg n,mdk wdldrh ne.ska i|yka lrkak' 

1' mdxY= WIaK;ajh ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2' jdhqf.da,Sh WIaK;ajh '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 

03' mdxY= fi!LH yd .=Kd;aul nj flfrys mfia ridhksl ,CIKo n,mdhs' mdxY= l,S, ridhksl 
,CIKj,g fnfyúka n,mdhs' 

A) i) mfia we;s m%Odk l,S, j¾. fol kï lrkak'     

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2'    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

ii) mdxY= l,S, j, ,CIK 2 la ,shkak 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2'    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

 B) i) mil mdxY= m%;sl%shdj pH w.hka uks' pH w.h w¾: olajkak' 

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

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

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

  ii) mil pH w.h ks¾Kh lrk l%u 2 la i|yka lrkak' 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iii) pH wvq mil pH iqÿiq uÜgu olajd f.k taug Tng l< yels foa l=ulao@ 

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

C) i) mfia legdhk yqujudre Odß;djh jeäùu mfia hym;a ridhksl ,CIKhls' legdhk yqujdre 
Odß;djfha jeo.;alï 3 la ,shkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii) mfia legdhk yqjudre Odß;djh jeälsÍug Tng l< yels myiqu foa l=ulao@ 

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

iii) mfia we;s mi wdï,sl ùug n,mdk legdhk 2 la ,shkak'  

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 D) mdxY= Ôùka mfia fi!LH /l .ekSu uyÕ= ld¾hNdrhla bgqlrhs' mdxY= Ôúkaf.a ys;lr n,mEï 3 la 
i|yka lrkak' 

1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 E) mdxY= Ldokh w¾: olajkak' 

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

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

  mdxY= ixrCIKh i|yd fhdod.kakd mdxY= ixrCIK l%u j, rEm igyka my; olajd we;' 

 

 

 

 

 

  ii) rEmigyfka olajd we;s mdxY= ixrCIK l%u kï lrkak' 

   A ....................................................   B   ....................................................     

 iii) tu mdxY= ixrCIK l%u l=uk mdxY= ixrCIK l%u ldKavhg wh;a fõo@  

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

 iv) tu mdxY= ixrCIK l%u fhdod.ekSu isÿl< hq;= ia:dk f;dard .ekSu i|yd WmldÍjk 
WmlrKhla kï lrkak'  

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

F) i) Y%S ,xldj mqrd úúO mia ldKav msysgd we;' f;;a l,dmh mqrd me;sr we;s mia ldKavh kï 
lrkak' 

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

  ii) tu mia ldKavfha lDIsld¾ñl .eg¿ 2 la ,shkak' 

   1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

iii) tu .eg¿ uÕyrjd .ekSug .; yels ms<shï 2 la ,shkak' 

   1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 G)  ukai,a j¾K igyk u.ska mil j¾Kh ks¾Kh lsÍug fhdod .kakd ks¾Kdhl ;=kla kï 
lrkak' 

  1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 H)  f;a j.djl mi mÍCId lsÍfï§ tys mi fi!LHu;a fkdjk nj mdxY= úfYaf,aIlhska fmkajd 
fok ,§' 

 i) mdxY= fi!LHh hkq l=ukaoehs y÷kajkak' 

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 ii) fi!LHu;a mil ,CIK 4 la i|yka lrkak' 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 iii) mdxY= fi!LH fflrys n,mdk mdxY= ridhksl .=Kdx. ;=kla ,ehsia;= .; lrkak' 
 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
  

04. A)  i) Ydl j¾Okh i|yd w;HdjYH jk Ydl fmdaIlhka maf,dahu mglh ;=<ska mßjykh ùfï 
yelshdj mokï lrf.k m%Odk ldKav 2 lg j¾.l< yelsfõ' tu ldKav 2 i|yka lr 
WodyrKh ne.ska ,shkak'  

ldKavh WodyrKh 

1' ''''''''''''''''''''''''''''''''''''''''''''  '''''''''''''''''''''''''''''''''''''''''''' 

2' ''''''''''''''''''''''''''''''''''''''''''''  '''''''''''''''''''''''''''''''''''''''''''' 
 

  ii) maf,dahu mglh ;=<ska mßjykh fkdjk fmdaIl fya;=fjka we;sjk W!K;d m%:ufhka olakg 
,efnkafka Ydlfha l=uk fldgia j,go@  

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

  iii) my; i|yka fmdaIl W!K;d fya;=fjka Ydl fmkajk m%Odk W!K;d ,CIKhla ne.ska i|yka 
lrkak' 

Ydl fmdaIlh m%Odk W!k;d ,CIKh  

1. N '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

2. P ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

3. K ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

4. Ca ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

5. Mg ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

  iv) Ydlhl fmdaIl W!k;djka yd Ydl frda. fjkalr y÷kd.; yels l%uh i|yka lrkak' 

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

  v) Ydlhlg N fmdaIl jeä jQ úg Ydlj, we;súh yels ;;a;ajhla i|yka lrkak' 
 

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

 B) i) fmdfydr Ndú;h ms<sn| ,Sì.af.a wju;d kshuh i|yka lrkak' 

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

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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    ii) fmdfydr Ndú;ha 4R ixl,amh olajkak'   

   1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  C) i) mig fmdaIl ,nd§ug fmdfydr Ndú;d lrhs' mfika fmdaIl bj;ajk m%Odk wdldr 4 la i|yka 
lrkak' 

   1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  4' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii) mig fmdaIl ,dn§ug fhdod .kq ,nk fmdfydr m%Odk ldKav 3 kïlr WodyrK fol ne.ska 
i|yka lrkak' 

fmdfydr ldKavh WodyrKh 

1' '''''''''''''''''''''''''''''''''''''''''''' 1' '''''''''''''''''''''''''''''''''''''''''''' 2' '''''''''''''''''''''''''''''''''''''''''''' 

2' '''''''''''''''''''''''''''''''''''''''''''' 1' '''''''''''''''''''''''''''''''''''''''''''' 2' '''''''''''''''''''''''''''''''''''''''''''' 

3' '''''''''''''''''''''''''''''''''''''''''''' 1' '''''''''''''''''''''''''''''''''''''''''''' 2' '''''''''''''''''''''''''''''''''''''''''''' 
 

 D) i) fldïfmdaiaÜ fmdfydr ksIamdok iS>%;dj flfrys n,mdk idOl 2 la i|yka lrkak' 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ii) wmßK; fldïfmdaiaÜ j, ,CIK 2 la i|yka lrkak' 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  E)  my; tla tla m%ldY i|yd jryka ;=< we;s jpk w;ßka jvd;a iqÿiq jpkh f;dard háka brla 
wÈkak' 

 1' j.d l< mil u;=msg ia:rfha oDIH >k;ajh i;H >k;ajhg ^jvd;a jeäh$jvd wvqh $ 
iudkh& 

 2' mfiys oDIH >k;ajh ldnKsl øjH tl;= lsÍfuka ^jeäfõ$wvqfõ$ iudk fõ& 

 3' mfiys oDYH >K;ajh jeä lsÍfuka fnda. j¾Ok fõ.h ^jeäfõ$wvqfõ$fjkia fkdfõ& 

 4' ìï ieliSfuka mfia i;H >k;ajh ^jeäfõ$wvqfõ$fjkia fkdfõ& 
 

 F) i) oDIH >k;ajh wvqlsÍu fnda. j.dj i|yd jeo.;a jk wdldr 3 la i|yka lrkak' 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 ii) oDYH >k;ajh fiùug isiqka msßil 10cm Wi úIalïNh 14 cm jk is,skavrhlska mia 
idïm,hla ,nd .kakd ,§' mia idïm,fha úh,s ialkaOh 2772 g úh' 

  a) mia idïm,fha oDIH >k;aj fidhkak' 

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

 b) fuu mfiys mia >k;ajh 2.4 𝑔/𝑐𝑚3 kï fuys iújr;dj .Kkh lrkak' 

     '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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lDIs úoHdj 12 - 2019 ^m<uq jdr mÍCIKh& 

B fldgi ^rpkd& 
 
01' i) lDIsl¾ufha iY%Sl;ajhg foaYSh rcjreka .;a l%shdud¾. yd j¾;udkfha lDIsl¾udka;h ÈhqKq 

lsÍug rch úiska f.k we;s l%shdud¾. meyeÈ,s lrkak' 

 ii) mdxY= ixrCIK l%u úia;r lrkak'  

 iii) ffcj fmdfydr Ndú;fha jeo.;alï úia;r lrkak'  
 

02' i) yß; úma,mjh hkq l=ulao@ yß; úma,jfha hym;a yd whym;a m%;sM, meyeÈ,s lrkak' 

 ii) jiqka fh§u u.ska mdxY= fi!LH meje;sSu;a fN!;sl .=Kdx. ÈhqKqjk wdldrh;a úia;r lrkak'   

 iii) wdï,sl mil mj;sk lDIsld¾ñl .eg¿ úia;r lrkak'  
 

03' i) nyq ld¾h ixj¾Ok fhdackd l%u wd¾Ól ixj¾Okhg odhl jk wdldrh meyeÈ,s lrkak' 

 ii) mia kshÈhl oDYH >k;ajh ks¾Kh lsÍfï l%uhla úia;r lrkak'  

 iii) fnda. j.dj flf¾ foaY.=Ksl idOlj, wys;lr n,mEï yd tajd wju lsÍug .;yels l%shdud¾. 
i|yka lrkak'   

 

04' i) lDIs ld,.=Ksl tallhla ;=< WmlrK ia:dmkh lrk wdldrh úia;r lrkak'  

 ii) wksis fmdfydr Ndú;fha we;súh yels .eg¿ iy.; ;;a;ajhka úia;r lrkak' 

 iii) fnda. j¾Okh i|yd mdxY= jHqyh l<ukdlrKh lr.ekSfï jeo.;alu úia;r lrkak'  
 

05' i) mdxY= ckkhg n,mdk idOl úia;r lrkak' 

 ii) idfmaCI wd¾ø;djh fnda. j.djg n,mdk wdldrh úia;r lrkak'  

 iii) ldnksl øjH u.ska mfia idrj;a nj jeäÈhqKq lrk wdldrh úia;r lrkak' 
 

06' i) mdxY= me;slv úia;r lrkak' 

 ii) lDIs mdßirsl l,dm fjkalsÍfï jeo.;alu úia;r lrkak' 

 iii) mdIdKj, ridhksl Ô¾Kh úia;r lrkak'   
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m<uq jdr mÍCIKh - 2019  
lDIs úoHdj - 12 

I m;%h 
 

01' - 2   11' - 1   21' - 1   31' - 4   41' - 2  
02' - 2   12' - 2   22' - 5   32' - 4   42' - 1  
03' - 3   13' - 1   23' - 4   33' - 4   43' - 1 
04' - 3   14' - 2   24' - 2   34' - 3   44' - 3  
05' - 5   15' - 5   25' - 4   35' - 4   45' - 2 
06' - 1   16' - 2   26' - 5   36' - 5   46' - 1  
07' - 4   17' - 5   27' - 5   37' - 4   47' - 1  
08' - 5   18' - 5   28' - 4   38' - 4   48' - 4 
09' - 5   19' - 2   29' - 3   39' - 1   49' - 3  
10 -  2    20' - 5   30' - 1   40' - 1   50' - 1   

  

II m;%h 
A fldgi ^jHqy.; rpkd& 

01' A) i) 1' fnda. j.dj  2' i;aj md,kh  3' ëjr yd c,c iïm;a 4' jk iïm;a (4x2=8) 

 ii) 1' ud¾. m%jdyk yd wfkl=;a há;, myiqlï ÈhqKqùu 
    2' úfoaY úksuh Wmhd.; yelsùu              (2x2=4) 

iii) 1' iudc jHqyh fjkiaùu  2' foaYSh lDIsl¾udka;fha kshq;= whg bvï wysñùu  
  3' foaYSh wdydr fnda. j.dj mßydkshg m;aùu           (3x2=6) 

B) i)   
lDIsl¾udka;h wdYs%; l¾udka; lDIsl¾udka;h wdYs%; fiajdjka 

1' i;aj wdydr ksIamdokh lDIsld¾ñl WmfoaYk fiajd 

2' lDIs WmlrK ksIamdokh lDIs NdKav w,úh yd fnodyeÍu 

3' w.h tl;= l< ksIamdok uQ,H fiajd yd rCIK fiajd                  (6x2= 12) 
ii) 1' jHdma;s yd mqyqKq fiajh   Wod - f.dúck fiajd fomd¾;fïka;=j 
 2' lDIs m¾fhaIK     Wod - ù m¾fhaIK wdh;kh 
 3' miq wiajkq ieliqï    Wod -miq wiajkq ;dCIK wdh;k       (3x2=6) 

    iii) 1'  fmdfydr yd we;eï fhojqï   Wod  -   CIC wdh;kh   
2' iqmsß fj<oie,a     Wod -    lS,aia wdh;kh        (2x3=6) 

 iv) 1' cd;Hka;r iy,a m¾fhaIK wdh;kh  2' cd;Hka;r c, l<ukdlrK wdh;kh 
3' f,dal fi!LH ixúOdkh                (3x2=6) 

 v) 1' lDIsld¾ñl fhojqï iemhSu   2' w|f.dú whs;sh iqrCIs; lsÍug odhl ùu 
3' f.dú wdrjq,a úi£u     4' iq¿ jdßud¾. kv;a;= lsÍu     (4x2=8) 

 vi)    1' iemhqï ÈhKq lsÍu ;=,ska f.dùka n,.ekaùu  2' w;rueÈhkaf.a n,mEu wvq lsrSu 
3' fhojqï ñ, ms<sn|j flaj,a lsÍug yelsùu'           (3x2=6) 

 C) i)  

mdxY= ix>Glh 
wvx.= 
úhhq;= 

m%;sY;hka  
1' mdxY= Lksc 45] 
2'  mdxY= ldnksl øjH 4] 
3'  mdxY= c,h 25] 
4'  mdxY= jd;h 25] 
5'  mdxY= Ôùka 1] 
  

                (10x2= 20) 
ii) 1' Ydl j¾Okhg Wmia:rhlaùu  2' Ydl fmdaIl iemhSu   3' mdxY= jHqyh f.dvke.Sug odhl ùu 
                          (3x2=6) 
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 D)  
mdIdKh WodyrKh 

1' we.afkah mdIdK .%ekhsÜ $ fm.auhsÜ $ pdfkdlhsÜ$ nefida,aÜ 

2'   wjidÈ; mdIdK yqKq.,a" fvd,uhsÜ" je,s.,a" mSÜ" ueá.,a 

3'   úmß; mdIdK lsß.rev" iaf,aÜ 
                          (6x2= 12) 
02' A) i) A' wmOdjh   B' W;aiafõokh             (2x3=6) 
  ii) j¾IKfha úúO wdldr y;rla kï lrkak'  
   1' j¾Idj   2' msks   3' whsiajeis  4' ysum;kh      (4x3=12) 
  iii) mi u;=msg nqre,a lsÍu" wyUq r¿ nj jeälsÍu" jiqkla fh§u" ldnksl øjH fh§u  (3x3=9) 
  iv) ifudaÉp ldkq lemSu" fy,au¿  l%uhg j.d lsÍu" ifudaÉp wdldrhg .,a jeá fh§u" 

ffcj jeá ieliSu" fldyqn;a msÿre" jeks jiqka fh§u $ wdjrK jeú,s fh§u    (3x2=6) 
 
 B) 1' mhsgfl%dï  2' fldams  3' 7   4' 20  5' 2m      (5x3=15)  
 

 C)  i) A. ksi, ,so  B. jdIamSlrK ;eáh  C. ,S rduqj        (3x3=9) 
   ii) c, uÜgfï Wi ksjerÈj uek .ekSu              (1x3=3) 
  iii) 25 cm                      (1x3=3) 
  iv) 1' 15 cm Wi ,S rduqjla u; ;ekam;a lsÍu   2' j¾Idudkhg 5m ÿßka ixia:dmkh lsÍu 
   3' oe,lska jid ;eîu                  (2x3=6) 
 v) jdIamSlrK ;eáfha fmrÈk mdGdxlh        = 190 mm 

  j¾Idm;kh + jdIamSlrK ;eáfha fmrÈk mdGdxlh    = (20+190)mm = 210 mm (3) 

   jdIamSlrKh               = 210 mm – 200 mm 

                    = 10 mm      (3) 

  iv) ,enqKq c,mßudj = j¾Idm;kWi x fCIa;%M,h 

          =   
20

1000
  𝑚  x  10000 = 200m3             (4) 

 
D) i)  1' j¾Idm;kh  2'   WIaK;ajh $ WÉP;ajh           (2x2=4) 
 ii)   W - f;;a l,dmh  L - my;rg        2a - f;;uk iajNdjh       (3x3=9) 

 

iii)   
 

 

           (2x2=4) 
iv)  

 

          (2x2=4) 
 

03' A) i) 1' ldnksl l,S,$ ysHquia   2'    wldnksl l,S,$ ueá       (2x2=4) 
ii) 1' mdxY= l,S, úYalïNfhka b;d l=vdfõ (0.002mm) g wvq 

    2'  c,fha wj,ïNkh fõ' 
    3' nrg idfmaCIj úYd, mDIaGh fCIa;%M,hla we;' 
    4' ^ -& wdfrdams; whk fõ' ^RK wdfrdams;& 
    5'  mfia we;s legdhk ^+ whk& wêfYdaIKh lr .ekSfï yelshdjla we;'   (2x3=6) 
 
 B) i) mdxY= pH w.h hkq mdxY= ødjKfha we;s 𝐻+ idkaøkfha ^yhsv%cka whk& RK ,>q >kl w.h $ 

pH w.h hkq mdxY= ødjKfha we;s l%shdldÍ 𝐻+ idkaøKfha ,>q >kl w.fha mriamrh fõ'^1x4=4) 
    ii) 1' pH lvodis Ndú;h  2' j¾K ñ;sl l%uh $ BDH l%uh   3' pH ógrh Ndú;h  (2x3=6) 
 

iii) mig 𝐶𝑎𝐶𝑜3 ^yqKq.,a& "    mig Èh .eiQ yqKq (𝐶𝑜(𝑂𝐻)2 fh§u'" 
  mig ms,siaiq yqKq ^w¿ yqKq - 𝐶𝑎𝑂 fh§u" mig fvd,uhsÜ fh§u" 
  fydÈka l=vql< ismamslgq l=vq fh§u" mig NdIañl fmdfydr j¾. ks;r fh§u'   (1x4=4) 
 

lDIs mdßißl l,dmh jeú,s fnda.h 
1' f;;a l,dmh f;a 

2' úh,s l,dmh Wla 

1' mdxY= WIaK;ajh îc m%frdayKh 
2' jdhqf.da,Sh WIaK;ajh m%NdixYaf,aIKh 
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 C) i)1' mfia idrj;a nj i|yd jeo.;a fõ' ^legdhk f,i we;s fmdaIl wêfYdaIKh ùu u.ska& 
   2' mil wdï,sl;djh yd CIdßh;djh ksjerÈ lsÍug 
   3' mig fhdok fmdfydr fidod hd fkd§ rojd ;nd .ekSug  
   4' wmú;% c,h msßisÿ lsÍug ^𝑐𝑑2+, 𝑝𝑏2+  jeks whk wêfYdaIKh u.ska&     (3x2=6) 
  ii) ldnksl øjH fh§u                   (1x4=4) 

iii) 1. 𝐻+   2. 𝐴𝑙3+                  (2x2=4) 

 D) 1' ldnksl øjH ÔrKh lsÍu    2' jdhqf.da,Sh 𝑁2 ;sr lsÍu   
 3' mdxY= ckkh yd mi ixj¾Okh lsÍu 4' .evú,ka jeks mdxY= Ôúka mi fmr,Su yd ñY% lsÍu lrhs' 
                        (3x4=12) 

 

 E) hï ia:dkhl msysá mia mdxY= foayfhka wxY= f,i fyda iuQyk f,i fjka ù fjk;a ia:dkhlg 
mßjykh ù ;eïm;a ùuhs'                  (1x6=6) 

  ii)  A fy,au¿ ;eksSu   B   ifudaÉP l=Üáldkq iE§u         (2x2=4)      
 iii) hdka;%sl l%uh                    (1x2=2) 

 iv) A rduqj                      (1x2=2) 
 

F) i) r;= ly fmdäfid,sla mi                  (1x2=2) 
  ii) 1' mfia wdï,sl;djh jeähs  2' mdxY= Ldokh ùu      
    3' u;=msg wmOdjh ksid u;=msg mi r¿ jhkhla .ekSu         (2x2=4) 

iii) 1' mig yqKq fh§u wdÈh  2' ´kEu mdxY= ixrCIK l%uhla - .,ajeá fy,au¿ wd§ 
  3' mig ldnksl øjH tl;= lsÍu" fy,au¿ fh§u" miqka fh§u wdÈh      (2x3=6) 

 G) 1' ysHq hue 2'je,shq  Value   3'  fl%daud croma             (3x2=6) 

 H) i) mdxY= fi!LH  - mßirhg wkql+,j mßir moaO;s 
   l%shdldÍ;ajhla bgqlsÍug mfia we;s yelshdj            (1x4=4) 

 ii) fi!LHj;a mil ,CIK 
   1' ksIamdol ;dj by< ùu    2' ksIamdok msßjeh wvqlr ,dN jeäùu 

   3' iajNdúl iïm;a wdrCId ùu  4'jkdka;r yd j.d N+ñ j, ;srir nj jeä ùu' (4x2=8) 
 iii)  1' legdhk yqjudre Odß;dj 2' mdxY= pH w.h  3'mfia úoHq;a ikakdhl;dj   (3x2=6) 
  

04. A)  i)  
ldKavh WodyrKh 

1' p, 1' N,P,K,Mg,Cl 
2' wp, 2' Ca, Zn, S, Mn, Mo                (2x4=8) 

 
  ii) <má m;%j,                    (2) 
  iii)  

Ydl fmdaIlh m%Odk W!k ,CIKh 
1. N mßk; m;% yß;CIh ùu 
2. P mßK; m;% oïmdg ùu 
3. K mßK; m;% j, odr ms<siaiqkq iajNdjhla .ekSu 
4. Ca w.%ia: úNdcl mgl úlD;s ùu 
5. Mg wka;¾kdrá yß;CIh isÿùu                     (3x5=15) 

  iv) Ydl frda. fCIa;%h mqrd me;sÍhd yel" fmdaIl W!K;djhl§ wjYH fmdaIl fh¥úg" 
   fmdaIl W!K;d u.yeÍu"  fmdfydr fh¥úg mjd frda. ,CIK me;sÍhdu    (3) 
  v) Ydl mgl uxi, ùu                  (3) 
 
 B) i) fnda.hl wiajekak jeäùu" thg wju jYfhka ,efnk fmdaIlh $ idOlh u; ;SrKh fõ' 
    tu W!K fmdaIlh ,nd ÿka úg fnda.h j¾Okh jeä fõ' túg fjk;a fmaIlhla iSudldÍ úh 

yels w;r th fnda. j¾Okfha iSudldÍ idOlh fõ'   
  ii) fmdfydr Ndú;ha 4R ixl,amh olajkak'   
   1' kshñ; fõ,djg Right time    2' kshñ; ia:dkhg  Right place    
   3' kshñ; m%Ndjfhka Right Source   4' kshñ; m%udKfhka Right Rate  (2x4=8) 
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  C) i)  1' fnda. u.ska wjfYdaIKh" j,ame,Eá u.ska wjfYdaIKh CIrKh ùu" mfia ;srùu" jdIamSlrKh 
  ii)  

fmdfydr ldKavh WodyrKh 
1' ridhksl fmdfydr 1' hQßhd 2' TSP, MOP 
2' ldnksl fmdfydr 1' f.dúfmd< fmdfydr 2' fldïfmdaiaÜ 

3' ffcj fmdfydr wefid,a,d wekîkd" fkdiafgdla" rhsfidìhï"  
   Azospirillum, Azotobacter                                     (3x9=27) 

 
 D) i) WIaK;ajh" wuqøjHj, CN wkqmd;h" f;;ukh" jd;kh" wuqøjH len,s j, m%udKh (3x2=6) 

 ii)  wêlj ldnksl wï, ;sîu" pH w.h wju fyda b;d jeä w.hla ùu" ,jK idkaøKh wêlùu' 
                           (3x2=6) 

E)  1' jvd wvqh  2' wvqfõ 3' wvqfõ 4' fjkiafkdfõ          (2x4=8) 
  

 F) i) 1' c, wjfYdaIK Odß;dj jeäùu  2' mdxY= jd;kh jeäùu   
   3' uq,a j¾Okh fydÈka isÿùu'              (3x2 = 6) 

 ii)  a) mia idïm,fha uq¿ mßudj  =   𝜋𝑟2ℎ 
22

7
 𝑥 7𝑐𝑚 𝑥7 𝑐𝑚 𝑥 10𝑐𝑚 

            =    1540 𝑐𝑚3      
    mia idïm,fha úh<s ialkaOh =     2772𝑔 
    oDYH >k;ajh     }   úh,s ialkaOh 
             uq¿ mßudj 

            =  
2772𝑔

1540 𝑐𝑚3 

            =   1.8 𝑔 /𝑐𝑚3          (4) 
 
  b) iújr;dj     } 1 - ^oDYH >k;ajh &  x100 
                 i;H >k;ajh 

           = 1 − (
1.8

2.4
) 𝑥 100 

            = 25%             (4) 

 

 
lDIs úoHdj 12 - 2019 ^m<uq jdr mÍCIKh& 

B fldgi ^rpkd& 
 

01' i) w;S;fha fhdod.;a l%shdud¾.' 
- rcjre lDIsl¾udka;hg oelajQ Rcq odhl;ajh  
-  jeõ wuqKq bÈlr tajd kv;a;= lsÍu rdcH md,k hgf;a isÿlsÍu 
-  jdß l¾udka;h i|yd rdcH NdKavd.drfha wkq.%yh ,nd§u 
- jeõ iïnkaO kS;sß;s mekùu 
- uyd mrdl%undyq rc;=udf.a m%ldYh  ^lreKq 5 la i|yka lsÍug ,l=Kq 25& 

 
  j¾;udkfha rch úiska f.k we;s l%shdud¾. 

- j.d lghq;= i|yd Kh yd iykdOdr ,nd§u 
- lDIs ksIamdok i|yd iy;sl ñ,la kshu lsÍu ^Wod -  ù& 
- m¾fhaIK yd jHdma;s lghq;= i|yd Èßu;a lsÍu 
- lDIs ksIamdok j, ñ< md,kh 
- jd¾ud¾. kv;a;= lsßu yd jdßc,h ,nd§ug mshjr .ekSu 
- lDIsrCIK l%uhla l%shd;aul lsÍu yd j.d ydksùu i|yd jkaÈ ,nd§u 
- uyje,s jHdmdrh jeks nyq ld¾h ixj¾Ok fhdackd l%u l%shd;aul lsÍu  

                 ^lreKq 5 ioyka lsÍu ,'25& 
 ii) mdxY= ixrCIKh 
  hkq ndysr n,mEu ksid mia wxY= fjkaùu fjkajQ mia wxY= m%jdykh ùu iy fjk;a ia:dkhl 

;eïm;aùu hk wdldr ;=fkka isÿjk mdxY= Ldokh iajNdúl fyda lD;Su l%u fhdod je,elaùu fyda 
wju lsÍu u.ska mfika Wmßu M,odhs;djhla ,efnk fia mi ksjerÈj yd ;sridrj Ndú;d lsÍu 
mdxY= ixrCIKhhs' 

  ixrCIK l%u 
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  hdka;%sl l%u 
  1' ifudaÉp f¾Ld wkqj ldkq oeóu  2' fy,au¿ oeóu  3' ifudaÉ f¾Ld wkqj .,ajeá oeóu 
  YIH úoHd;aul l%u 
  4' ksishdldr N+ñ mßfNdackh   5' kshudldr f,i ìï ieliSu  6' ksis f,i fnda. isgqùu 
  7' c,h md,kh      8'  ldnksl øjH md,kh  9' mi jiqka lsÍu 
  10' fmdfydr fh§u     11'  j,ame, u¾Okh ksisl,g isÿlsÍu 
  12'  iqÿiq fnda. j.d l%u Ndú;h 
  Ôj úoHd;aul l%u 
  13' ;S¾ j.dj  14' Ôj jeá   15' wdjrK fnda. j.dj  
  ^yeÈkaùu }10" ´kEu lreKq 8 la fláfhka úia;r lsÍu }40& 
 iii) ffcj fmdfydr hkq j.d fCIa;%fha mig fh¥úg fnda.j,g wjYH Ydl fmdaIl ,nd§fï yelshdj 

j¾Okh l< yels fCIqø Ôúka wvx.= Ôj øjHhls'         ^,l=Kq 10& 
  jeo.;alu 

- fnda. j.dj i|yd fhdok úhou wvqùu  -  khsg%cka ;sr lsÍu u.ska mhg N ,nd§u 
- fnda. wiajkq 45] ka by< kexùu   -  mfia .=Kdx. jeä ÈhqKq ùu 
- mfia idrj;a nj ;sridr ùu     -  mfia fmdiamria ødjH;dj jeäÈhqKq lsÍu 
- Ydl j¾Ok W;af;ack øjH ksmoùfuka Ydl j¾Okh W;af;ackh lsÍu 
- ksfrda.s Ydl ,eîu       -  mdxY= fi!LH jev ÈhqKq ùu 
- ridhksl fmdfydr Ndú;h wju ùu   -  mig ldnksl øjH ,nd§u 

     ^lreKq 8 la fláfhka úia;r lsÍu i|yd ,' 40" uq¿ ,' 50& 
 
02' i) yß; úma,mjh hkq 1960 oYlfha uq,a Nd.fha ngysr rgj, isÿjQ ld¾ñl úma,jh;a iuÕ by< .sh 

ck.ykhg by<hk ,o wdydr b,a¨u imqrd ,Sug fouqyk m%fNao ksIamdok hdka;%slrKh yd 
wêfhojqï Ndú;h ;=,ska tall N+ñhl M,odj by< kexùug isÿlrk ,o l%shdj,shls' 

  yß; úma,jfha hym;a m%;sM, 
- wdydr ksIamdokh jeäùu   -  Wiia wiajkq ,ndfok m%fNao ksIamdokh 
- tall N+ñh l wiajekak jeäùu  -  ridhksl fmdfydr Ndú;hg fhduqùu 
- lDIsld¾ñl lghq;= hdka;%slrKh ksid uyd mßudKfhka j.dlghq;= isÿlr.; yelsùu yd 

Y%uys.hg ms<shula ùu' 
yß; úma,jfha whym;a m%;sM, 
- N+ñyd.hkh fõ.j;a ùu    - iajNdúl m%;sfrdaë;djh jeks .=Kdx. msßySu   
- ridhksl øjH wksis f,i Ndú;h ksid c,h mi jdhqf.da,h ¥IKh ùu  
- fi!LH .eg¿ we;sùu   -  idudðh jYfhka lDIsld¾ñl iudch ;=< úIu;djhla we;sùu 
- ffcj úúO;ajh mßydkshg m;aùu 

^yeÈkaùu }10" hym;a m%;sM, 3 ,' 5 ne.ska  }15" whym;a m%;sM, 5 lg ,' 5 }25& 
 ii) jiqka hkq mi ksrdjrKh ùu je,elaùu i|yd fhdok wdjrKhla fõ'  ̂ ,' 5& 
  mdxY= fi!LH hkq mßirhg wkql+,j mßir moaO;s l%shdldÍ;ajhla bgqlsÍug mfia we;s yelshdj ^,'5& 
 

  jiqka fh§u u.ska mdxY+ fi!LH mj;ajd.ekSu   
  1' fhdok jiqka Èrdm;a ùu u.ska mig mdxY= fmdaIl ix>gl tl;= fõ' 
  2' mdxY= Ôúkaf.a ^CIqø$uyd& meje;aug ys;lr ùu 
  3' mi wdjrKh ùu ;=<ska mdxY= Ldokh wvqùu 
  4' mi ;=, jiqka Èrdm;a úfuka mfia wjldY mßud jeäùu 
  5'  j,a me,Eá m%frdayK yd jHdma; ùug ndod we;sùu ^lreKq 4 lg ,' 5 ne.ska ,' 20& 
  fN!;sl .=Kdx. jeäÈhqKq ùu 
  1' mdxY= jHqyh jeäÈhqKq ùu 
  2' mdxY= wjldY jeä ksid mdxY= jd;kh fydÈka isÿùu' 
  3'  mxY= wjldY uyd wjldY $ CIqø wjldY ÈhqKq ùu ksid c, wjfYdaIK Odß;dj jeäùu 
  4' mdxY= iújr;dj jeä ÈhqKq ùu    ^lreKq 4 lg ,' 5 ne.ska ,' 20& 
 
 iii  wdï,sl mia hkq l,S, wxY= j, 𝐻+ whk wêfYDaIKh ùu ksid NdIañl whkhkag idfmaCIj wdï,sl 

whk iq,N;djh jeä pH w.h 7 g wvq miafõ' 
  lDIsld¾ñl .eg¿ 
  1' wdï,sl mil 𝐴𝑙3+, 𝐹𝑒2+, 𝐹𝑒3+, 𝑀𝑛2+ j, iq,N;djh jeäù tu jeämqr whk Ydl j,g 

wjfYdaIKh ùu ksid úI ;;a;ajhla we;sù Ydl j¾okh ÿ¾j, ùu' 
   Wod - hlv úIùu ksid f.dhï me, u,lv meyeù ÿ¾j, ùu 
  2' wdï,sl mil 𝐶𝑎, 𝑀𝑔, 𝐾 jeks NdIañl fmdaIl W!K;djla we;sfõ' tfiau mil 𝑁𝑜3

− m%udkho 
wvqfõ' fujeks fmdaIl W!Kùfuka fnda. j¾Okh ÿ¾j, ù wiajkq wvqfõ' 
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  3' wdï,sl mil mj;sk 𝑃𝑜4
3− wdï,sl mfia jeämqr we;s 𝐴𝑙3+ iu. tl;= ù 𝐴𝑙𝑃𝑜4 f,i wjlafIam 

ùfuka Ydlhg ,nd.; yels 𝑃𝑜4
3− m%udkh wvqù Ydl j¾Okh ÿ¾j, ù wiajkq wvqfõ' 

  4' mfiys isák ys;lr nelaàßhd l%shdldÍ;ajh pH w.h wvqjQ úg ^5'3 g jvd& isiqfhka wvqfõ' tu 
ksid mfia isÿjk CIqø Ôú l%shdldÍ;ajh wvqù khsá%lrKh ldnkSlrKh jeks l%shdj,s wvmk fõ' 
fï ksid Ydl j¾Okh ÿ¾j, fõ' 

  5' mi wdï,sl ùu;a iu. È,Sr l%shdldÍ;ajh fõ.j;a fõ' iuyr jHdêckl È,Sr fõ.fhka j¾okh 
ù fnda. j,g ydks muqKqjhs' 

   Wod- f.dajd j,g ydkslrk Plasmodiphora brassicae È,Srh wdï,sl miaj, nyq,hs' 
             ^lreKq 5 úia;r lsÍug ,' 8 ne.ska ,' 40& 
 
03' i) 1' ck.yk m%;sjHdma;sh isÿùu   2' kj /lshdckkh ùu ksid /lshd kshqla;sh by<hEu 
  3' j.d lrk ìïj,g c,h iemhSu ksid lkak folu j.d l< yelsùu 
  4' wdydr w;ska iajhxfmaIs; ùu yd wdydr iqrCis;;dj by<hEu 
  5' ck;djf.a fmdaIK ;;a;aj by< hEu yd ksfrda.S ck;djla we;sùu 
  6' kj wd¾Ól ixj¾Ok uOHia:dk we;sùu'  Wod - oUq,a, óf.dv jeks wd¾Ól uOHia:dkh' 
  7' bvï fkdue;s whg bvï ,eîu  8'  há;, myiqlï ÈhqKqùu 
  9' lDIsld¾ñl fhojqï i|yd by< b,a¨ula we;sùu'  Wod - îc fmdfydr hkaf;%damlrK 
  10' lDIs ksIamdok jeäùu ;=<ska wdkhkh wvqù úfoaY úksuh b;sßùu ^lreKq 10 lg ,l=Kq 50& 
 ii) oDIH >K;ajh hkq iajNdúl jHqyh tf,iskau mj;sk wjia:djl§ mfia jHqyhhs'  ^,' 3& 
  wjYH WmlrK kï lsÍu -   
  10 cm Wi .e,ajkhsia nghla" jdIaÚlrK ;eáhla" ,S lene,a,la" máhla" uqjy;a msyshla" Wÿkla" 

;rdÈhla                     ^,' 07&  
  l%uh 
  1' .e,ajkhsia ngfha me;a;la uqjy;a lr .ekSu' 
  2' mig ydks fkdjkfia is,skavrfha uqjy;a me;a; ñáfhka ;Ügq lrñka mig .s,aùu' 
  3' msysfhka is,skavrh wju mia bj;alr is,skavrh iu. mia idïm,h bj;a lr .ekSu 
  4' Wv há me;s ^is,skavrfha iu;,d lr msyshlska iQrd msgme;a; msßisÿ lr .ekSu' 
  5' jdIamSlrK ;eáfha nr lsrdf.k thg is,skavrfha we;s mia oud 1050𝐶 WIaK;ajfha we;s Wÿkl 

ksh; nrla ,efnk f;la úh,d ialkaOh igyka lr .ekSu' 
  6' is,skavrfha wNHka;r mßudj mfiys mßudj f,i ,nd.ekSu'  ^,' 4x6 = 24) 
   
  mdGdxl yd .kkh ÷ oDIH >k;ajh   }  úh,s mfiys ialkaOh 
               mfiys uq¿ mßudj   ^,'3& 
  jdIamSlrK ;eáfha ialkaOh    = 𝑤, 𝑔       ^,'3& 
  jdIamSlrK ;eáh + úh,s mia ialkaOh = 𝑤2 𝑔       ^,'3& 
  mfiys mßudj        =  𝜋𝑟2ℎ      ^,'3& 

  mfiys oDYH >k;ajh      =
𝑤2− 𝑤1

𝜋𝑟2ℎ
  𝑔/𝑐𝑚3    ^,'4& 

 iii) foaY.=Kkh hkq - ld,.=Kh È.=ld,Skj yeoEÍfuka y÷kd.;a ;;a;ajh tu m%foaYfha foaY.=Kh f,i 
yÿkajhs'  

  lDIs foaY.=Ksl idOl 
  1' j¾Idm;kh   2' WIaK;ajh  3' wdf,dalh   4' idfmaCI wd¾ø;djh    5' iq<.  6' jdIamSlrKh 
 
 

wys;lr n,mEï wju lsÍug .; yels l%shdud¾. 
wêl j¾Idm;kh wdrCIs; .Dy ;=< fnda. j.dj mdxY= ixrCIK l%u fh§u 
ksh.h c, iïmdokh" jiqka fh§u" mig ldnksl fmdfydr fh§u 
wvq idfmaCI wd¾ø;dj fmd,s;ska .Dy ;=, fnda. j.d" ovq len,s uq,a weoaoùug ir< 

m%pdrl jHqy Ndú;h 
wêl wdf,dal ;sjq;djh oe,a .Dy ,e;a ksjfia jeks .Dy ;=< fnda. j.dj 
j¾Idm;kh wvqùu c, wjYH;djh wvq fnda. j.d lsÍu ^nv bß.=" l=rlalka& 
wêl iq<x iys; ùu Wiska wvq fnda. j.d lsÍu " iq<x ndOl fh§u 
WIak;ajh jeäùu je äWIaK;ajhg Tfrd;a;= fok m%fNao j.d lsÍu" wdrCIs; 

.Dy ;=< WIaK;ajh wvq lsuÍg Wml%u fh§u 
  ^ks¾jpkh } ,' 8" wys;lr n,mEï 6 la i|yka lsÍu 3x 6 = 18 " wys;lr n,mEï wju lsÍug .; 

yels l%shdud¾. 6 lg 4x 6 = 24) 
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 04' i) ks¾jpkh -  lDIsl¾uhg wod< ld,.=Ksl f;dr;=re ,nd.ekSu i|yd WmlrK msysgqjk ia:dkh 
lDIs ld,.=K tallh fõ' 

  j¾Idudkh - igyka fkdjk 
- j¾Idudkfha by< fl<jr fmdf<dj uÜgfï isg 30 cm Wiska msysgk fia ;ekam;a lsÍu' 
- j¾Idudkfha we;=,; nÿk c,h Ldkaÿ fkdùu" ¥ú,s yd fld< frdvqj,ska f;drùu 

  wks,udkh 
- 2 m Wiska msysgk fia iúlsÍu 
- l=uk ÈYdjlska iq<x yeuqjo w;s,udkh tlu ÈYdjg lerflk mßÈ wks,udkfha fldamam 

iúlsÍu' 
  iq<x ÈYd o¾Ylh 

- fmdf<dj uÜgf ïisg 2 m Wiska isák fia ia:dk.; lsÍu' 
- iq<x ÈYd o¾Ylfha lKqj u; m%Odk ÈYd y;r ksjeßj ,l=kq lr ;sîu' 

  Wmßu yd wju WIaKudkh 
- iaàjkaika wdjrKh ;=< ia:dk.; lsÍu 

  f;;a yd úh<sn,an WIaK;ajudkh 
- iaàjkaika wdjrKh ;=< ia:dmkh lsÍu' 
- fk;a n,an WIaK;aj udk ksis f,i ieliSu ^c,h fh§u& 

  iQ¾h §ma;udkh 
- fmdf<dj uÜgfï isg 1'5m Wiska kef.kysr ngysr ÈYd f¾Ldjg wkql+,jk f,i ia:dk.; 

lsÍu' 
- iEu Èklu Wfoa igyka m; udrelr w¨;a igyka m;a fh§u' 

  jdIamSlrK ;eáh 
- 15cm Wi ,S rduqjla u; ;eîu' 
- oe,lska wdjrKh lsÍu 
- jdIamSlrK ;eáh ;=< 18cm Wig c,h mqrjd ;sîu 

  iQ¾h úlsrKudkh 
- fmdf<dj uÜgfï isg 1.5m Wilska ia:dk.; lsÍu' 
- iEu Èklu Wfoa m%ia:dr igyka m;a WmlrKhg fh§u' 

 

^ks¾jpkh ,'08"  WmlrK 7 la kï lsÍu ,' 2 ne.ska ,' 14" ixia:dmkh lrk whqre tla WmlrKhlg 
lreKq fol ne.ska lreKq 14 ,' 28"  uq¿ ,l=Kq 50& 
 

 ii) ks¾foaYs; fmdfydr m%udkh fkd;ld wêl m%udKfhka fh§u u.ska wkjYH mßÈ fmdaIH mod¾: 
tl;=ùu' wksisfmdfydr Ndú;hhs'            ^,' 10& 

  .eg¿ iy.; ;;ajhka 
- mfia wys;lr ridhksl m%;sl%shd isÿùu'   - mdxY= Ôú l%shd wvmK ùu 
- wêl N wvx.= fmdfydr Ndú;fhak rks, fnda.j, N ;srlsÍu wvqfõ' 
- fnda.j, m<sfndaO .%dysh;djh jeäùu -  mi iy c, ud¾. ¥IKh ùu'  - iqfmdaIKh we;sùu 
-  wêl uqo,la jehùu   -  mdxY= Ôú .yKh wvqùu  - mi wdï,sl ùu' ^,'8x5 = 40) 

 iii) mfiys we;s je,s" ueá" frdkauv hk m%d:ñl wxY= úúO nkaOk ldrl j,ska neÈ iEfok mdxY= iuQyk 
j, yevh mdxY= jHqy fõ' 

  fnda. j.dj i|yd mdxY= jHqyh l<ukdlrKh lrk wdldrh 
- mdxY= jd;kh jeäÈhqKq lr .ekSug yelsùu' 

ukd mdxY= jHqyhl § wjldY mßudj jeäjk ksid mdxY= jd;kh fydÈka mj;S' fï ksid Ydl 
uq,aj, iajikhg jd;h ,efí' 

- mdxY= Ôú l%shd fydÈka mj;ajd .ekSug jeo.;aùu 
wjldY mßudj jeä lsÍfuka mdxY= jd;h fydÈka mj;sk ksid CIqø Ôúkaf.a yd uyd Ôúkaf.a 
l%shdldÍ;ajh jeäù mig tl;= jk ldnksl øjH m%fhdackfhka mig fmdaIl ,efí' 

- c, wjfYdaIK Odß;dj jeä ÈhqKq lsÍug jeo.;aùu 
ukd mdxY= jHqyh we;s lsÍfuka wjldY mßudj jeäùu;a c, wjfYdaIK Odß;dj jeä ùu;a isÿfõ' 
tu ksid fnda.hg ,nd.; yels c,h m%udKh jeäfõ' 

- fnda. uq, uKav,fha me;sÍug jeo.;aùu 
fydÈka l<ukdlrK mdxY= jHqyfha wjldY mßudj jeäjk w;r tu.ska uq, uKav, l,dmfha 
j¾Okh fydÈka isÿfõ' túg úúO ia:r j,ska c,h yd fmdaIl Wrd.kS' 

- c, jykh fydÈka isÿùug jeo.;a ùu  
ukd mdxY= jHqyfha mfia wjldY ;=<ska w;sßla; c,h fydÈka neihhs' 

- îc mqfrdaykhg jeo.;aùu 
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ukd mdxY= jHqyh we;súg mfia WIaK;ajh jd;kh yd f;;ukh îc mqfrdayKhg m%Yia: jkf,i 
mej;Sfuka ukdj îc mqfrdayKh fõ' 

- mdxY= Ldokh wvqùu - ukd mdxY= jHqyfha§ mfia wxY= ;ks lKsld jYfhka fkdmj;sk ksid 
Ldokhg ,laùfï bvlv wvqfõ' 

- w,fnda. wiajekak jeälr .ekSu - wjldY mßudj jeäùu ksid uq,a j¾okh fydÈka isÿù 
wiajekak jeäfõ'   ^yeÈkaùug ,' 8"  lreKq 6 lg ,l=Kq 7 ne.ska ,' 42& 

 
05' i) mdxY= ckkh hkq mdIdK Ô¾Kfhka we;sjk ud;D øjH ld,hka iu. úúO foaY.=Ksl ;;a;aj,g 

Ndckh ùfuka ldnksl øjH iu. tl;= ù mßk; mila iE§fï l%shdj,shhs' 
  1' ud;D øjH    2' N+úIu;djh    3' foaY.=Kh     4' ffcj f.da,h    5' ld,h 
  ud;D øjH  - ud;D øjHfha iajNdjh wkqj iEfok mia j¾.h fjkia fõ' 
      Wod - je,s.,a Ô¾Kfhka iEfok mi je,s jeäh'  
     - fvd,uhsgÜÔ¾Kfhka iEfok mi ueáuia jhkh ishqïh" c,jykh ÿ¾j,h 
  N+úIu;djh - WÉp;ajh" nEjqu" ysreg uqyqK,d we;s ÈYdj' 

- WÉp;ajh jeäjk úg WIaK;ajh wvqfõ' mdxY= ckkh yd mfia isÿjk fjk;a m%;sl%shdjkaf.a 
fõ.h wvqfõ' 

- nEjqu - wêl nEjqula we;súg ks;ru mi fidaodhdu jeäh' túg wmßK; mila iEfoa' 
- ysreg uqyqK ,d we;s ÈYdj - kef.kysrg uqyqK,d we;súg ,efnk iQ¾hdf,dalh jeäfõ' 

WIaK;ajh jeäù mdxY= ckkh fõ.j;a fõ' 
ld,h - È.= ld,hla uq¿,af,a ;ekqk mßk; mi ud;D øjHhkaf.ka iEfyk fjkialï olajhs' 
foaY.=Kh - wêl j¾Idm;kh ksid f;;a l,dmfha mdIdK Ô¾Kh fõ.j;a ù 
𝐾+, 𝑀𝑔2+, 𝑁𝑎+, 𝐶ℎ2+jeä NdIañllegdhk CIrK ù mi wdï,sl fõ' wêl j¾Idfõ § nEjqïj, 
j¾Okh jQ mi Ldokh ù mfia .eUqr wvqlrhs' 
WIaK;ajh  - WIaK;ajh jeäkï mdIdK Ô¾Kh fõ.j;a ù mdxY= Ôú l%shd jeäù ldnksl øjH m%udKh 
jeäfõ' mdxY= ckkh fõ.j;a fõ' 
 ffcj f.da,h - Ydl" i;aj" CIqø Ôúkaf.a l%shdldß;ajh jeo.;a idOlhka' 
ñksidf.a l%shdldrlï mi ks¾udKhg n,mdhs" lDIsld¾ñl l%shd fmdfydr Ndú;h" mdxY= ixrCIKh 
jeks lghq;= o n,mdhs'  ^ks¾jpkh ,' 10" lreKq 5 úia;r lsÍug ,' 8 ne.ska ,' 40" uq¿ ,l=Kq 50& 

 ii) lsishï ksYaÑ; WIaK;ajhl§ yd msvkhlg jdhq f.da,fha hï ksIaÑ; mßudjla ix;Dma; lsÍug wjYH 
c,jdIam m%udKhg idfmaCIj tu WIaK;ajfha§  yd Ôvkfha § jdhq f.da,fha tu m%udKfha i;H 
jYfhkau we;s c,jdIam m%udKfha m%;sY;hhs'  ^ks¾jpkh ,' 10& 

 

  ys;lr n,mEï 
- by< idfmaCI wd¾ø;djfhao§ o`vq len,s uq,a weoaoùu myiqfõ' 
- idfmaCI wd¾ø;djh m%Yia; uÜgul we;súg fnda.j, W;aiafõok l%shdj,sh m%Yia;fõ' fmdaIl yd 

c, wjfYdaIKhg W;aiafõok  l%shdj,sh m%Yia;j mej;Su jeo.;afõ' 
- weka;+ßhï  ´lsvâjeks u,aj, .=Kd;aul Ndjhg jeks idfmaCI wd¾O%;djh jeo.;a fõ' 
- m;%j, mQáld újD;uùg idfmaCI wd¾ø;djh n,mdhs' idfmaCI wd¾ø;djh jeä úg mQáld újD; 

ùu jeäù ksid m%NdixYaf,aIKh uekúka isÿfõ' 
wys;lr n,mEï 
- idfmaCI wd¾ø;djh jeäjk úg mrd.kh ksisf,i isÿfkdfõ' 
- idfmaCI wd¾ø;dj jeäúg îc j, újH;dj msßfya 
- Ydl frda. wdidok" ÿUqreme, lSvEjka" iqÿueiaika jeks m<sfndaO jHdma; fõ' ^wd¾ø;djh jeäjk 

úg& 
- iq<.ska mrd.kh jk fnda.j, mrd. úisÍ hdug ndOd we;sfõ' ^wd¾ø;djh jeäjQ úg& 

^lreKq 8 la úia;r lsÍug  8x 5 = 40, uq¿ ,l=Kq 50& 
 iii) ldnksl øjH hkq Ydl fyda i;aj fldgia wdY%s;j ckkh ù" Ô¾Kh fyda úfhdackh ùfuka miq Ydl 

j¾Okh i|yd mig fmdaIl imhk øjH            ^,l=Kq 10& 
  ldnksl øjH fh§u u.ska mfia fN!;sl" ridhksl" ffcúh .=Kdx. ÈhqKq fõ'$fi!LH ÈhqKq fõ' 

^,'8& 
- mdxY= jHqyh ÈhqKqùu  - c, wjfYdaIKh jeäùu   
-  mdxY= iújr;dj jeäùu $ mdxY= jd;kh fydÈka isÿfõ   - mdxY= oDIH >k;ajh wvqfõ' 
-  mdxY= Ldokh wvqùu'     - Ydlj,g úI øjH we;sùu je,elaùu 
-  iajdrCIlhla f,i l%shdlsÍu  -fmdaIl úYd, ixLHdjla ,nd§u 
-  legdhk yqjudr Odß;dj jeäùu   -  CIqø Ôú l%shd jeäùu 
    ^lreKq 8 la fláfhka úia;r lsÍug ,' 4x8 = 32) 
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06' i) mdxY= me;slv - hkq mfiys u;=msg isg ud;D mdIdKh olajd mfia isria lvhs 
 

←       O l,dmh ^ldnksl l,dmh& 

 
←      A l,dmh ^úfYdaOk l,dmh& 

 
←       B l,dmh ^ixjdhl l,dmh& 

 
←       C l,dmh ^ud;D øjH l,dmh& 

 
←       R l,dmh ^ud;D mdIdKh& 

 

  O l,dmh - ldnksl øjH nyq, l,dmhhs 
  A l,dmh - úfYdaOk l,dmh f,i kï lrk w;r j¾Idj wêl jQ úg NdIañl whk CIrKh 

fõ' ldnksl øjH idfmaCIj jeä m%udKhla wvx.= fõ' 
  B l,dmh - ixjdhl l,dmhhs' A l,dmfhka CIrKh jk NdIañl whk rojd.kS" ldnksl 

øjH idfmaCIj wvqh' 
  C l,dmh - ud;D øjH wvx.= l,dmh 
  R l,dmh - ud;D mdIdKh iys; l,dmh 
  (yeÈkaùug ,l=Kq 10" rEmigyka we§u yd kï lsÍu ,' 15" l,dm 5 kï lsÍu ,' 10"  
  l,dm 5 úia;r lsÍu  ,' 15& 
 

 ii) lDIs mdßißl l,dmhla hkq foaY.=Kh mi N+úIu;dj yd N+ñ NDú;fha úúO;ajh tlsfklg 
iqixfhdackh jQ úg we;sjk iudldr mßir ,CIK j,ska hq;a m%foaYhla lDIs mdßirl l,dmhla fõ' 
- taldldß foaY.=Ksl ;;a;ajhla we;s m%foaY yÿkd.ekSu  
- tla tla l,dmhg iqÿiq fnda. ks¾foay lsÍu 
- lDIsld¾ñl jHdmD; ie,iqï lsÍu yd ls%hd;aul lsÍu myiqfõ' 
- bvï ixj¾Ok yd ixrCIK lghq;= myiqúg 
- j.d lghq;= ie,iqï lsÍu myiqfõ' 
- foaY.=K úm¾hdi u.ska isÿjk n,mEu wju lrf.k yelsùu' 
- lDIs fCIa;%fha wdfhdack j,ska ksis M, ,eîu yd wjOdku wvq lr.; yelsùu' 

^ks¾jpkh ,' 08" lreKq 7 i|yka lsÍu 7x2=14 , lreKq 7 úia;r lsÍu 7x4 = 28, tl;=j } 50& 
 iii) mdIdK ridhksl Ô¾Kh - mdIdK j, we;s Lksc ridhksl ú¾hdi j,g Ndckh ùu ksid mdIdK 

j,ska ud;D øjH iE§u mdIdK j, ridhksl Ô¾Khhs' 
  ridhksl Ô¾Kh jk l%u 

- ødjKh ùu - mdIdKj, Lksc c,fha Èhùu ødjKhhs' mdIdK j, we;s iuyr Lksc iudkHfhka 
msßisÿ c,fha ÈhùU b;d wvqfõ' tfy;a jd;fha we;s 𝐶𝑜2 Èh ùfuka iEfok ldnksl wï,fha 
fuu c, øjH fndfyda blaukska Èhù mdIdK Ô¾Kh fõ.j;a fõ' 

𝐶𝑜2 +  𝐻2𝑂  →   𝐻2𝐶𝑜3   𝐻2𝐶𝑜3 + 𝐶𝑎𝐶𝑜3 →   𝐶𝑎(𝐻𝐶𝑜3)2 
 
  ic,kh 
  mdIdKfha Lksc j,g c,h wKq iïnkaO ùu ic,khhs' mdIdK j, wvx.= Lkschla jk ysughsÜ 

^f*ßla TlaihsÜ& ic,kh ùfuka ,sfudkhsÜ ^ic, f*ßla Tlaihsâ& njg m;afõ' ySughsÜ f,a r;= 
meye jk w;r ,SfudkhsÜ ly meye fõ' 

   2 𝐹𝑒2 𝑂3 + 3𝐻2𝑂  →   2 𝐹𝑒2 𝑂3 . 3𝐻2𝑂     
           ySughsÜ                  ,SfudkhsÜ 
  fuu ic, ixfhda.h úc, ixfhda.hg jvd mßudfjka" nßka" uDÿ núka jeäù fN!;sl yd rihdksl 

Ô¾Kh blauka fõ' 
 
  c, úÉfþokh 
  mdIdK nj, we;s LKsc c, wKqfõ' 𝐻+ yd 𝑂𝐻− iu. m%;sl%shd lr kj ixfhda. idod mdIdK Ô¾Kh 

lrhs' 
  fm,aiamd¾ uhsld we;=¿ is,sflaÜ LKsc Ô¾Kh jk m%Odk;u wdldrh fuh fõ' 
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      c, úÉfþokh 
   fm,aiamd¾      →             flv,skhsÜ 
   𝐾𝐴 | 𝑠𝑖3𝑂8      𝐴𝑙2𝑆𝑖2𝑂5(𝑂𝐻)4 

;o Lkschls     ueá lKschls ^uDÿ& 
 

   TlaislrKh 
   mdIdKfha we;s uQ,øjH yd Lksc Tlaiscka iu. iïnkao ùu fyda bf,lafg%dak bj;a ùu TlaislrKh' 
   𝐹𝑒2+wvx.= LKsc 𝐹𝑒3+ njg m;aùfuka tu Lksc j, jHqyh ì§hhs' 
   𝐹𝑒2𝑂3  →   𝐹𝑒 𝑜 + 𝑂2 
 
   lSf,aglrKh 

ldnksl øjH Ô¾Kh ùfuka ldnksl wï, iEfoa' fuu ldnksla wï, u.ska mdIdKfha f,day whk 
j, we;s øjH;djh $ ip,;djh jeä ùu ksid mdIdKfhka bj;aùu isÿfõ' fuu lSf,ag lrKhhs' 
 
^ye`Èkaùu ,' 10" WodyrKh iu. úia;r lreKq 5 lg ,' 08' uq¿ ,l=Kq 40& 
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