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ish¨ u m%Yakj,g ms<s;=re imhkak' 

1. ffcjmoaO;s ;dlaIKfõoh Ndú;fha tla m%Odk wruqKla jkqfha" 

^1& wmøjH wvq lsrSu h'   ^2& fhojqï wvqlsrSu h' 
^3& ,dNh Wmrsu lsrSu h'   ^4& ;sridrnj <Õd lr .ekSu h' 

^5& mrsirh ms<sieliSu ^reclaim& h' 

 

2. ffcjmoaO;s u; we;eï ld,.=Ksl mrdñ;s we;s lrk n,mEï ms<sn| m%ldY lsysmhla my; 

oelafõ' 

A – j<dl=¿ wdjrKh jeä ùu ù wiajekak jeä lrhs' 

B – j<dl=¿ wdjrKh wvq ùu c,dYj, Ydl c,jdx. M%udKh wvq lrhs' 

C – osjd os. jeä ùu lsls<s ì;a;r ksIamdokh jeä lrhs' 

by; m%ldY w;=frka ksjeros jkqfha" 

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

 

3. hï m%foaYhl ldkaÿ ùu ^infiltration& jeä jkqfha tu m%foaYfha" 

^1& nEjqu jeä ùu;a iu. h'  ^2& mfiys ueá m%udKh jeä ùu;a iu. h' 
^3& N+ñ wdjrKh jeä ùu;a iu. h' ^4& iq<f.a fõ.h jeä ùu;a iu. h' 
^5& mfiys f;;uk m%udKh jeä ùu;a iu. h' 

 

4. jeä u c,dl¾Il c,h m%udKhla olakg ,efnkqfha" 
^1& ,sys,a ueá mil h'   ^2& je,suh f,dau mil h' 
^3& ,sys,a je,s mil h'   ^4& iqixys; ueá mil h' 
^5& iqixys; je,s mil h' 

 

5. ,jKslrKh m%uqLj olakg ,efnkqfha" 

^1& Y=Ial m%foaYhl Ldokhg ,la jQ mil h' 
^2& f;;a m%foaYhl ÿ¾j, c, jykhla iys; mil h' 

^3& f;;a m%foaYhl ukd c, jykhla iys; mil h' 

^4& Y=Ial m%foaYhl ÿ¾j, c, jykhla iys; mil h' 

^5& Y=Ial m%foaYhl ukd c, jykhla iys; mil h' 

 

 ,ËH folla w;r uÜgï .ekSfï ^Profile leveling& yerjqï ,laIHhla ^TP& my; rEm igyfka 

oelafõ' m%Yak wxl 6g ms<s;=re iemhSu i|yd tu rEm igyk fhdod .kak' 

6. A yd B  WÉp;ajfha fjki jkqfha" 

^1& 1'25 + 3'75 m 

^2& 2'32 + 3'75 m 

^3& 2'32 -  1'25 m 

^4& 3'75 + 1'25 m 

^5& 3'75 -  2'32 m 

 

 B 

u;=.u wOHdmk l,dmh  

m,uq jdr mrSlaIKh - 2020 ud¾;=  

12 fY%aKsh ld,h : meh 03 hs ffcjmoaO;s ;dCIKfõoh I 
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7. ;, ñkqfïoS mrsl%uKh ^Traversing& fhdod .kq ,nkqfha" 

^1& N+ñh nEjqï iys; jQ úg h' 
^2& N=ñh j< f.dve,s iys; jQ úg h' 

^3& ndOl ksid udhsï oDYHudk fkdjk úg h' 

^4& N=ñh ixlS¾K yevhlska hqla; jk úg h' 

^5& fldaK ,nd .ekSug WmlrK fkdue;s úg h' 
 

8. uÜgu WmlrKhl iudka;rK fodaIh ^Collimation error& wkdjrKh lr .; yels jkqfha" 
^1& ñkqï máhla u.sks'   ^2& folS, mrSËdj ^Two peg test& u.sks' 

^3& ufvdógrhla ^Odometer& u.sks' ^4& iafÜähd l%uh ^Stadia method& u.sks' 

^5& iam%S;= f,j,hlska uÜgï lsrSu u.sks' 
 

9. iajNdúl j¾Ol m%pdrl jHqyhlg WodyrKhla jkqfha" 
^1& îc h'      ^2& n,aì, h'      ^3& w;= len,s h'  
^4& noaO me< h'      ^5& mgl frdams; me,h h' 
 

10. úIalïNh 14cm la jQ j¾Idudkhla ;=< j¾IdjloS tl;= jqKq c, m%udKh 154 cm
3
 la kï 

j¾Idm;kh iudk jkqfha" 
^1& 1'0 cm  ^2& 7'0 cm   ^3& 10'0 cm     ^4& 14'0 cm     ^5& 22'0 cm 

 

11. nyq,j mj;sk i;a;aj ksIamdok w;=frka jeäu fm%daàk m%udKhla olakg we;af;a" 
^1& ì;a;rj, h'     ^2& W!re uiaj, h'      ^3& Öiaj, h'  
^4& fhda.Üj, h'      ^5& l=l=¿ uiaj, h' 

 

12. Y%s ,xldfõ jdKsc l=l=,a uia ksIamdokh i|yd fhdod .efkk ixjD; ksjdi moaO;s ms<sn| m%ldY 

lsysmhla my; oelafõ' 

A – fuu moaO;sfhaoS tl if;l= i|yd ,nd fok bv m%udKh újD; ksjdi moaO;sj,oS ,nd fok  

 bv m%udKhg jvd wvqh' 

B – ksjdi we;=<; iajhxl%shj md,kh jk mrsir ;;a;aj u.ska i;=ka i|yd iqjmyiq mrsirhla  

      mj;ajd .kS' 

C – ixjD; ksjdij,oS iajhxl%Sh wdydr iemhqï moaO;s w;HjYH fõ' 

by; m%ldY w;=frka" 

^1& A yd B i;H jk w;r C wi;H fõ' 

^2& B i;H jk w;r A yd C wi;H fõ' 

^3& A,B yd C i;H jk w;r B u.ska A meyeos,s lrhs' 

^4& A,B yd C i;H jk w;r C u.ska A meyeos,s lrhs' 

^5& A,B yd C i;H jk w;r B yd C u.ska A meyeos,s lrhs' 

 

13. fuu rEmfha olajd we;s hkq;%h jkqfha" 
^1& ;K fld< len,s lsrSfï hka;%hls' 
^2& n,fõ. biskhls' 
^3& fokqkaf.a lsrs fodjk hka;%hls' 
^4& .j .d,a rsla;khg fhdod .kakd hka;%hls' 
^5& fiaoSfï mrsY%hl Ndú; lrk wêmSvk j;=r fmdïmhls' 
 

  

  

 



3 

 

14. Y%S ,xldfõ jvd;a nyq, mia ldKav jkqfha" 
^1& ,egfida,a mi yd frf.dfida,a mih' 
^2& fkdfïrE ÿUqre f,dau mi yd .egqfida,a mih' 

^3& r;= ÿUqre mi yd r;= ly fmdäfid,sla mih' 

^4& pQ¾Kuh fkdjk ÿUqre mi yd r;= ÿUqre mih' 

^5& osh¨ mi yd r;= ÿUre ,egfid,sla mih' 
 

15. ld,.=Ksl uOHia:dkhl" 
^1& igyka fkdjk j¾.fha j¾Idudk u.ska j¾Idm;khl ;Sj%;dj jd¾;d flf¾' 
^2& igyka fkdjk j¾.fha j¾Idudk u.ska j¾Idm;khl ld, mrdih jd¾;d flf¾' 
^3& igyka jk j¾.fha j¾Idudk u.ska j¾Idm;khl wdldrh jd¾;d flf¾' 
^4& igyka fkdjk j¾.fha j¾Idudk u.ska j¾Idm;khl uq¿ m%udKh jd¾;d flf¾' 
^5& igyka jk j¾.fha j¾Idudk" j¾Idm;khl ;Sj%;dj jd¾;d lsrSug muKla Ndú; flf¾' 
 

16. mdxY= ,laIK lsysmhla ms<sn| m%ldY my; oelafõ' 

A – milg ldnksl øjH tl;= lsrSu ksid mfia jHqyh fjkia fõ' 

B – mila iqixykh ùu ksid mfia jhkh fjkia fõ' 

C – mila iqixykh ùu ksid mfia oDIH >k;ajh jeä fõ' 

by; m%ldY w;=frka i;H jkafka" 

^1& A muKs'       ^2& B muKs'       ^3& C muKs'  

^4& A yd B muKs'      ^5& A yd C muKs' 
 

17. mil iújr;djh"  

^1& mfia oDYH >k;ajh jeä ùu;a iu. jeä fõ' 
^2& mfia oDYH >k;ajh wvq ùu;a iu. jeä fõ'' 
^3& mfia wxY=j, r¿ nj jeä ùu;a iu. jeä fõ' 
^4& mi Wÿfka úh¿E miq" ialkaOhg idfmalaI j tys we;s uq¿ ksoyia wjldY mrsudj fõ' 
^5& mfia uq¿ >k øjHj, mrsudjg muKla idfmalaI j we;s uq¿ ksoyia wjldY mrsudj fõ' 
 

18. c, mú;%d.drhl" oaù;shsl uKaä ^Sludge& j,ska fldgila kej; oaù;shsl msrshï tallh fj;  
    fhduq lrkqfha" 

^1& leá .eiSu ^Coagulation& iy iuQykh ^Flocculation& läkï lsrSug h' 

^2& msrshï tallhg jeä Tlaiscka m%udKhla ,nd oSug h' 
^3& oaù;Shsl msrshï tallh ;=< oS ;jÿrg;a msrshï lsrSug h' 
^4& msrshï tallhg jeä nelaàßhd m%udKhla ,nd oSug h' 

^5& wjidok ^Sedimentation& l%shdj,sh jvd;a ld¾hlaIu lsrSug h' 

 
19.  c,fhys wvx.= ldnksl wmøjH m%udKh uekSug fhdod .; yels iïu; mrdñ;sh jkafka" 

^1& lGsk;ajh hs'       ^2& úoHq;a ikakdhl;dj hs'    
^3&  ffcùh Tlaiscka b,ä u hs'  ^4& flda,sf*daï nelaàrshd ixLHdj hs'    

^5& pH  w.h hss' 
 

20. ì;a;r ouk úis;=re uiqka ldKav w;=frka takac,a u;aiHhka wh;a jkafka" 
^1& ì;a;r úiqrejkakka ldKavhgh' ^2& ì;a;r ;ekam;a lrkakka ldKavhgh'  

^3&  ì;a;r j< oukakka ldKavhgh' ^4& ì;a;r uqLh ;=< r|jd .kakka ldKavhgh'  

^5& l+=vq ;kkakka ldKavhgh'  
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21. ;jdkla i|yd jvd;au iqÿiq ia:dkhla jkafka" 

^1& ukdj ysret<sh ,efnk" fyd|ska c,jykh isÿ jk f,dau mila iys; iu;,d ìula h' 
^2& c,h myiqfjka /fok" Ldokhg Tfrd;a;= fok" f,dau mila iys; iu;,d ìula h' 
^3& ysre t<sh u| jYfhka ,efnk" f,dau mila we;s" c,h myiqfjka nei fkdhk iu;,d  
   ìula h' 
^4& m%jdyk myiqlï iys;" ysre t<sh ukd j ,efnk je,s mila iys; iu;,d ìula h' 

^5& fijK iys; ukd j c,jykh isÿ jk f,dau mila iys; iu;,d ìula h' 
 

22. foaY.=Ksl idOl ffcj moaO;s flfrys úúO wdldrfhka n,mdkq ,nhs' ta wkqj my; i|yka  
    m%ldY w;=rska jvd;a ksjeros jkafka" 

^1& by< idfmalaI wd¾ø;d ;;a;ajh hgf;a lsls<s ì;a;r .nvd l< yels ld,h jeä fõ' 
^2& wêl iq<x ;;a;aj hgf;a iQËu l%uhg we;s lrk .jhkaf.a c, wd.kqj jeä fõ' 
^3& by< wdf,dal ;Sj%;d hgf;a id.rfha fjfik ks;,jdiS u;aiHhkaf.a wdydr .ekSfï YS>%;dj 
    jeä fõ' 
^4& j¾Idm;kh wvq ùu ksid c,c Ôùkaf.a m%ckk rgd fjkia fõ' 

     ^5& by< WIaK;aj ;;a;aj hgf;a fldr,a mr nqyqndjkaf.a .yk >k;ajh jeä fõ' 
 
23. w¾O iSud jQ c,Orhl" 

^1& my< iSudj wmdr.uH mdIdK ia;rhlska iukaú; h' 
^2& by< yd my< iSud wmdr.uH mdIdK ia;r follska iukaú;h' 
^3& by< fyda my< fyda iSud w¾O mdr.uH mdIdK ia;rhlska iukaú; h' 

^4& c,h iSñ; m%foaYhl muKla úys oS we;' 
  ^5& c, uÜgu N+.; c,hg by<ska msysghs' 
 

24. ksrjoH;dj jeä jk wkqms<sfj<g ;sria ÿr uekSfï l%uj, fm<.eiau jkqfha" 
^1& mshjr l%uh" iafÜähd l%uh" úoHq;a l%uh yd ñkqï má l%uh' 
^2& mshjr l%uh" ñkqï má l%uh" úoHq;a l%uh yd iafÜähd l%uh ' 
^3& mshjr l%uh" ñkqï má l%uh" iafÜähd l%uh yd úoHq;a l%uh' 
^4& mshjr l%uh" iafÜähd l%uh" ñkqï má l%uh yd úoHq;a l%uh' 
^5& ñkqï má l%uh" mshjr l%uh" iafÜähd l%uh yd úoHq;a l%uh' 

 

25. c,fha wdú,;dj mrSlaId lsrSu u.ska" 
^1& c,fha osh ù we;s wldnksl ,jK m%udKh ms<sn| oek .; yel' 
^2& c,fha wdï,sl;dj ueksh yel' 
^3& c,fha .=Kd;aul nj ms<sn| woyila ,nd .; yel' 
^4& c,fha j¾Kh ;SrKh l< yel' 

  ^5& c,fha WIaK;ajh ;SrKh l< yel' 
 
26. B

5
 hkq" 

^1& Ydl fydafudakhls'     ^2& os,Sr kdYlhls'                ^3&  oshr fmdfydrls' 
^4& Ydl j¾Ol hduhls'     ^5& mgl frdamK udOHhls' 
 

27. mgl frdamKfhaoS" mglhlska Wmrsu me< ixLHdjla ,nd .ekSug" my; øjH yd WmlrK w;rska  

    ÔjdkqyrKh lsrSu jeo.;a jkqfha" 

a. wkjr; m%jdy l=àrh 

b. mSvk ;dmlh 

c. fmdaIl udOHh 

d. mQ¾jlh 

 ^1& a, b yd c' ^2& a, b yd d'    ^3& a, c yd d'      ^4& b, c yd d' ^5& ish,a,gu' 
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28. ñßosh úis;=re u;aiHhka i|yd jvd;a iqÿiq pH w.h mrdih jkqfha" 

^1& pH 6.5 – 7.5 

^2& pH 4.8 – 6.0 
^3& pH 4 – 5 

^4& pH 7.5 – 8.0 

^5& pH 8 – 9 

 

29. ÿIs; c,h uQ,sl msrshï lsrSfï oS" fldmuK ftkaøSh øjH m%udKhla bj;a fõ o@ 
 
 ^1& 25 – 35 % ^2& 45 – 50 %   ^3& 75 – 95 %    ^4& 20 – 40 %     ^5& 20 – 50 % 

 

30. E.coli nelaàßhdj iïnkaOj jeros m%ldYh jkafka" 
  ^1& ffjl,ams; ks¾jdhq nelaàßhdjls' 

^2& .%Eï iDK nelaàßhdjls' 
^3& uOH frdai meye;s úYd, >kdjdi idohs' 
^4& ms;a ,jK j,g m%;sfrdaë fõ' 

  ^5& wka;iafmdar fkdidohs' 
 
31. ßls,s noaO l%uhla fkdjkafka" 

^1& me;s noaOh' 
^2& me,eia;r noaOh' 
^3& yrs; noaOh' 
^4& iEo, noaOh' 

  ^5& wdrelal= noaOh' 

 m%Yak wxl 32 yd 33 g ms,s;=re oSug my; rEm igyk Ndú; lrkak' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
32. fuu rEm igyfkys A ,ËHfha mfiys jhkh jkqfha" 
  ^1& je,s 20%  f,dau 70%  ueá 10% 

  ^2& je,s 10%  f,dau 70%  ueá 20% 

  ^3& je,s 70%  f,dau 10%  ueá 20% 

  ^4& je,s 10%  f,dau 20%  ueá 70% 

  ^5& je,s 30%  f,dau 50%  ueá 20% 
 
33. je,s 55%  f,dau 20%  ueá 25%  jQ mdxY= kshe|shl jhk mx;sh jkqfha" 

^1& je,suh ueá'   ^2& je,suh f,dau' 
^3& f,dau je,s'   ^4& frdkauv iys; ueá f,dau' 

  ^5& je,suh ueá f,dau' 
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34. ;, fïi ìï uekSfïoS Ndú;d fkdjk Wmdx.hls' 

^1& ;, fïih' ^2& we,sfâvh'    ^3& oDIaá p;=ri%h      ^4& ud,sudj ^5& iam%s;= f,j,h 
 

35. fmd;= j<¨ .eiSu isÿ lrk Ydl m%pdrK l%uh jkqfha" 
^1& ßls,s noaOh'             ^2& w;= len,s isgqùuhs'                ^3&  w;= ne|Suhs' 

     ^4& Ëqø m%pdrKhhs'     ^5& wxl=r noaOhhs' 
 

36. c,h msrsmyÿ lsrSfïoS úIîc kdYlfha ld¾hu;dj i|yd" 
^1& c,fha pH w.h n,fkdmdhs' 
^2& c,fha TDS n,mdhs' 
^3& c,fha BOD n,mdhs' 
^4& c,fha wdï,sl;djh n,mdhs' 
^5& c,fha COD n,mdhs' 

 

 37. mrSËK o;a; wkqj mia idïm,h ,nd.;a mi" 
^1& wdï,sl mils'             ^2& ,jK mils'                ^3&  ËdrSh mils' 
^4& ire mils'      ^5& je,suh mils' 
 

38. by; mi iys; fËa;%hg iqÿiq mdxY= l<ukdlrK l%uhla jkqfha" 

^1& yqKq øjH fhoSu'              
^2& ðmaiï fhoSu'                 

^3&  c,h ne| ;nd bj;a lsrSu' 
     ^4& ldnksl øjH fhoSu'     
  ^5& ire mila neúka lsisjla fhoSu wjYHh ke;' 
 

39. my; oelafjk bvfuys fËa;%M,h ksjeros j oelajkqfha" 

 
 

  
 

    
  

 
 

^1& 317 m2 
 ^2& 357 m2    ^3& 394m

2
      ^4& 856 m2 

 ^5& 397 m2 

40. f,dal jHdma; hd;%dprK pkaøsld moaO;sh ^GNSS& ms<sn| wi;H m%ldYh l=ulao@ 

 ^1& N+ñfha ksrfmaË msysàu ks¾Kh lsrSug fhdod .kakd l%ufõohls' 

 ^2& GPS yd GLONASS hk l%ufõoj, ixl,amkhls' 

 ^3& o;a; ia:dkhl isg fkdokakd ia:dkhla ks¾udKh lsrSu fuys m%Odk uQ,O¾uhhs'  
 ^4& pkaøsld o;a; u.ska ia:dkSh msysàu ,nd .kshs' 
 ^5& ;%sudk is;shï we|Sula isÿ lrhs' 
 
41. oï je,a uekSu fhdod .; fkdyels wjia:djla jkqfha" 
 ^1& m%udKfhka l=vd bvï uekSfïoS' 
 ^2& o;a; ixLHdj wvq l%uj;a iu;, bvula uekSfïoS' 
 ^3& újD; wjldY jeämqr iys; bvï uekSfïoS' 
 ^4& le<Eno m%foaY uekSfïoS'   
 ^5& úYd, mrsudK is;shula ms<sfh, lsrSfïoS' 
 

20m 

10m 

24m 
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42. c,fha ,jK;dj u; lrosh" ñßosh yd l,mq osh f,i c,h j¾.SlrKh lrhs' l,mq osfhys    

    ,jK;dj jkqfha"  

^1& 30 - 35 ppt            ^2& 25 - 30 ppt              ^3&  10 - 30 ppt  
^4& 0'5 - 35 ppt     ^5& 0 ppt 

 

43. c, m%Njhl ødú; TËscka ^DO& wvq ùug m%Odk fya;=jla fkdjkqfha" 
    ^1& c,fha wdï,sl;dj jeä ùu' 
 ^2& c,fha WIaK;sjh oji mqrd fjkia ùu' 
 ^3& c,fha ldnksl øjH m%udKh jeä ùu' 
 ^4& c, m%Njfha iqfmdaIK ;;ajhla ;sîu'   

^5& c,fha wldnksl øjH m%udKh jeä ùu' 
 

44. ia:dkSh fkdjk ÿIK m%Njhla i|yd WodyrKhla fkdjkafka" 
 ^1& fjr< ;Srfha" mdrj,a fomi jQ l=Kq li, 
 ^2& kd.rsl c, wmjyk moaO;s 
 ^3& l¾udka; Yd,djlska ksjerosj neyer fkdl< fiaÿïldrl 
 ^4& jdyk kej;=ï ia:dk j,ska fiaoS tk f;,a" .%Sia   
 ^5& lDIsld¾ñl bvïj,ska fiaoS tk fmdfydr" lDIs ridhksl 
 
45. mgl frdamKfhaoS ;, m%jdy leìfkÜgqj Ndú;d lrkqfha" 
 ^1& frdamK l=áfha WIaK;ajh iy wd¾ø;djh md,kh lsrSugh' 
 ^2& frdamK udOHh idod .ekSugh' 
 ^3& frdamK udOHhg mgl udre lsrSugh' 
 ^4& Lksc bj;a lrk ,o c,h ,nd .ekSugh'   
 ^5& frdamK l=áhg wjYH ;rï wdf,dalh ,nd .ekSugh' 
 
46. úh<s l,dmfha mfiys r;= meyehg m%Odk fya;=j" 
 ^1& is,sflaÜ ueá Lksc ;sîuh' 
 ^2& fndr¿ ;sîuh' 
 ^3& fm,akamd¾ wêl Lksc ;sîuh' 
 ^4& hlv TËhsv ;sîuh'   

 ^5& wêl ueá m%udKhla ;sîuh' 
 

47. fndfyda wjia:dj,oS iajNdúl osh nqnq,l c, m%Njh jkafka" 

 ^1& wdáishdkq c, ixpdhlhls' 
 ^2& wdáishdkq fkdjk c, ixpdhlhls' 
 ^3& u;=msg c,h fõ' 
 ^4& wmOdj c,h fõ'   

 ^5& jykh jk ^drainage& c,hhs' 

 

48. wd¾ø;dj iïnkaOj jvd;a ksjeros m%ldYh jkqfha" 

 ^1& wju WIaK;ajh jeä ùu iu. wd¾ø;dj jeä fõ' 
 ^2& WoEik ld,fha wd¾ø;dj idudkHfhka uOHia;hg jvd jeäh' 
 ^3& wd¾ø;dj WÉp;ajh iu. fjkia fkdfõ'   
 ^4& Ydl.dr ;=< wd¾ø;dj msg; wd¾ø;djhg jvd idudkHfhka wvqh'   
 ^5& by< wdøø;dj idudkHfhka mrd.Khg ys;lrh' 
 
 
 
 



8 

 

 

 

49. fïo ødjH úgñkh jkqfha" 

^1& A,B,C yd D h'            ^2& A,C,D yd E h'              ^3&  C,D,E yd K h' 
^4& B,D,E yd K h'     ^5& A,D,E yd K h' 

 

50. ì;a;r ouk úis;=re u;aiHhl= fkdjkafka" 

^1& fgÜg%d          ^2& fuda,s         ^3&  äialia      ^4& Tiald      ^5& .=rdú 
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I  jk m;%h 

^ms<s;=re& 

1&  4   11&  3   21&  1   31&  2   41&  4 

2&  3   12&  3   22&  4   32&  2   42&  4 

3&  3   13&  3   23&  3   33&  5   43&  2  

4&  4   14&  3   24&  3   34&  3   44&  2 

5&  4   15&  4   25&  3   35&  3   45&  3  

6&  3   16&  5   26&  5   36&  4   46&  4 

7&  3   17&  2   27&  3   37&  2   47&  1 

8&  2   18&  4   28&  1   38&  3   48&  1 

9&  2   19&  3   29&  1   39&  1   49&  5  

10& 1   20&  2   30&  3   40&  5   50&  2 
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A fldgi  - jHqy.; rpkd 

mQYak ish,a,g u ms<s;=re imhkak' 

01. i.  foaY.=Kh hkq l=ulao@ 

  hï lsis m%foaYhl ld<.=Kfha os.= ld,Sk idudkHhs' 

 ii. j¾IKh hkq l=ulao@ 

  jdhqf.da,fha we;s c, jdIam >k fyda øj wdldrfhka fmd<jg m;s; ùuhs' 

   

 iii. Y%S ,xldjg j¾Idj ,efnk j¾Idm;kh wdldr kï lrkak' 

1. fudaiï              2. ixjyk           3.  jdiq<s  

 

iv. my; Ydl ldKav i|yd WodyrK 02 ne.ska olajkak' 

 

  1. flá osk Ydl oU, " iafg%dafnrs " ;,   

  2. os.= osk Ydl  ksú;s " îÜ " r;= ÆKq " w¾;dm,a " rdnq     

  3. osk WodiSk Ydl ñßia " lrú, " fmd,a   

v. my; mrdñ;s uekSu i|yd Ndú;d lrk ld<.=Ksl WmlrK i|yka lrkak' 

 

  a. iq<f.a osYdj   iq<x osYd o¾Ylh 

  b. iq<f.a fõ.h   wls,udkh 

  c. j¾Idm;kh   j¾Idudkh 

  d. idfmalaI wd¾ø;djh  f;;a yd úh<s n,an WIaK;ajudkh 

   e. iQ¾hdf,dal meh .Kk iQ¾hh oSma; udkh 

vi. iïm%odhsl ld,.=Ksl uOHia:dkhl" by; a,c,d yd e ys wod< WmlrK msysgqùfï oS  
   ie,ls,su;a úh hq;= lreKq 02 ne.ska ,shkak' 

a. 1. fmd<j uÜgfï isg 10m/2m ^lDIs ld<.=Ksl uO'& Wiska msysgq ùu'  

2. Ndysr ndOl j,ska wE;aj msysgq ùu' 

 

^, ' 03& 

^,' 02«3 = 6& 

^,' 04«3 = 12& 

^,' 02«5 = 10& 

u;=.u wOHdmk l,dmh  

m,uq jdr mrSlaIKh - 2020 ud¾;=  

ffcjmoaO;s ;dCIKfõoh II 12 fY%aKsh ld,h : meh 03 hs 

^, ' 03& 
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c.   1.  uOHia:dkfha jefÜ isg 1.5m ÿßka msysgq ùu' 

2.  jdIamSlrK ;eáfha isg 5m ÿßka msysgqùu' 

d. 1.  iaàjkaika wdjrKh ;=< iú lsrSu' 

2.  iaàjkaika wdjrKh fmd<j uÜgfï isg 1.5m Wiska msysgq ùu' 

e. 1. fmd<j uÜgfï isg 1.5m Wiska iú lsrSu' 

2. kef.kysr ngysr osYdjg iú lsrSu' 

vii. osklg jrla o;a; ,nd.kakd mrdñ;s fudkjdo@ 

1. j¾Idm;kh     2.  Wmrsu wju WIaK;ajh 

3. iq<f.a fõ.h    4.  wdf,dalh mej;s msh .Kk 

viii. wêl iq<Õska fnda. j.djg we;s n,mEï y;rla i|yka lrkak' 

1.  fnda. m;% j,g hdka;%sl ydks isÿ ùu  2.  úisreï c, iïmdokhg ndOd we;s ùu 

3.   frda. m<sfndaO jHdma;sh jeä ùu  4.  OdkH wiajkq úh<Sug ndOd we;s ùu 

ix.  ffcj moaO;shla flfrys wdf,dalfha ys;lr n,mEï 05 i|yka lrkak' 

   1. Ydl j, m%Ndixiaf,aIKh m%Yia: uÜgñka isÿ ùu' 

   2. Ydl j, m%Ndj¾;S p,k i|yd WmldrS ùu' 

   3. c,c mrsir moaO;s j, c,jdx. yd c,c me<Eá j¾Okhg  

    4. fnda. j, j¾Kl ixiaf,aIKhg 

   5. lsls<shkaf.a ,sx.sl mrsK;sh i|yd  

 x.  ld<.=Ksl wkdjels oek .ekSfï jeo.;alï 05 la i|yka lrkak' 

   1. wdmod l<ukdlrKhg 

   2. .=jka yd kdúl lghq;= l<ukdlrKhg 

   3. lDIsld¾ñl lghq;= ^fnda. ixia:dmkh" c, iïmdokh" wiajkq fk,Su& ie,iqï lsrSug 

   4. lÿ k.skakka yd ixpdrlhkaf.a ie,iqï l<ukdlrKhg 

   5. ëjr lghq;= l<ukdlrKhg 

02. i. w,sx.sl m%pdrKh y÷kajkak' 

   Ydlfha j¾Ol fldgia u.ska isÿ jk Ydl m%pdrKh 

 

 

^,' 04«4 = 16& 

^,' 02«4 = 8& 

^,' 03«4 = 12& 

^,' 03«5 = 15& 

^,' 03«5 = 15& 

^,' 03& 
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 ii. iajNdúl j¾Ol m%pdrl jHqy 04 kï lrkak' 

1. N+.; l|ka     2.  Odjl 

3.   fudfrhshka     4.  n,aì, 

iii. m;% len,s u.ska m%pdrKh l, yels Ydl 03 la kï lrkak' 

1. ìf.dakshd            2.  fmmfrdañhd                   3.  wlalmdk 

 

iv. myiqfjka w;= len,s u.ska m%pdrKh l< Ydl 03 la olajkak' 
 

1. uhsfhdlald         2.  fnda.kaú,d    3.  jo 

 

v. úúO w;= neoSu l%u 03 la i|yka lr tla tla l%uh fhdod .; yels Ydl úfYaIh ne.ska i|yka  

   lrkak'  

  1. ir, w;= ne|Su - iuka msÉp  

  2. ixhqla; w;= ne|Su  - ños " meIka *DÜ 

  3. jdhj w;= ne|Su - msÉp " frdai" jo 

 

vi. wkqchla f;dard .ekSfï oS ie,ls,su;a úh hq;= lreKq 04 olajkak' 

  1. fmr lkakfha fyd|ska M, oerE Ydlhla ùu' 

  2. frda. m<sfndaO j,ska f;dr Ydlhla ùu' 

  3. YS>% yd wLKav j¾Ok ú,dYhla fmkaùu' 

  4. .%dylh yd wix.;shla fkdfmkaùu' 

vii. úúO wxl=r noaO l%u kï lr tla tla l%uh fhdod .; yels Ydl úfYaIh ne.ska i|yka  

    lrkak' 

   1. T noaoh  -  foys , fodvï , krx , frdai 

   2.  H noaoh -  wU 

   3. me,eia;r noaOh - wU 

  viii. noaOh isÿ lsrSfïoS ie,ls,su;a úh hq;= lreKq 04 la i|yka lrkak' 

   1. wkqch yd .%dylh lmd ilia lr .ekSug msrsisÿ jqjfyd;a WmlrK Ndú;h 

   2. wkqch úh<Sug fmr noaOh isÿ lsrSu 

   3. wkqcfha yd .%dylfha leïìhg mgl iam¾Y jk f,i ;eîu' 

   4. noaO ikaêh my< isg by<g fmd,s;ska máhlska ksjerosj fj<Su  

^,' 02«4 = 8& 

^,' 03«3 = 9& 

^,' 02«3 = 6& 

^,' 04«3= 12& 

^,' 03«4= 12& 

^,' 04«3= 12& 

^,' 03«4 = 12& 

^´kEu ksjeros w;= ne|Sï l%uhlg yd ksjeros WodyrKhlg ,l=Kq fokak& 
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ix. noaO lsrSfï jdis 03 la yd wjdis 03 la olajkak' 

      jdis 

   1. Wiia ,laIK iys; Ydl ,nd .ekSug yels ùu' 

   2. úúO;ajhlska hqla; Ydl ^úúO j¾K iys; u,a& ,nd .; yels ùu' 

   3. iajNdjfhka mrd.kh wmyiq Ydl m%pdrKh l< yelsùu' 

      wjdis 

   1. oekqu yd mqyqKq Y%uh wjYH ùu' 

   2.  tal îc m;%S Ydl i|yd fhdod.; fkdyels ùu' 

   3. iEu oaù îc m;%S Ydlhlgu iqÿiq fkdùu' 

x. noaOh isÿ lsrSu mgl frdamKfha fhoSï y;rla i|yka lrkak' 

   1. Ydl m%pdrKh 

   2. Ydl ridhksl jH ksIamdokh 

   3. Ydl jeäoshqKq lsrSu 

   4. Ydl ixrlaIKh 

 

03. A. f.dú uyf;l= ;uka os.= l,la fnda. j.d l< N+ñfha" M,odj l%ufhka wvq ù we;s nj    
      m%foaYfha lDIsld¾ñl WmfoaYljrhdg úi÷ula n,dfmdfrd;a;=fjka okajk ,oS' N+ñh  
   mrSlaId l< Tyq tu N+ñfha u;=msg wmOdjh jeä ù we;s nj ksrSlaIKh lf,ah' 

 1. by; .eg¨j i|yd fya;= úh yels lreKq 03la i|yka lrkak' 

1. mi iqixykh ùu' $mi ;| ùu' 

2.  N+ñfha nEjqu jeä ùu' 

3.  mi ksrsjrKh ù jeä ùu' 

2. mil r|jd .; yels c, m%udKh ;SrKh lrk mdxY= idOl 02la i|yka lrkak' 

1. mdxY= jhkh 

2. mdxY= jHqyh 

B. lDIsl¾u WmfoaYl uy;d by; j.d N+ñfha mdxY= iújr;dj fiùug ;SrKh lrk ,oS' Tyqf.a  
   igyka fmdf;ys mrSlaIKhg wod< o;a; my; mrsos igyka úh' 

a. >k;aj l=mamsfha ialkaOh   -  12 g 

b. >k;aj l=mamsh ¬ úh<s mia  ialkaOh -  18 g 

c. >k;aj l=mamsh ¬  c,fha ialkaOh -  20 g 

d. >k;aj l=mamsh ¬ mi ¬  c,fha ialkaOh -  24 g 

e. c,fha >k;ajh    -  1 g  cm
-3

 

f. jdIamSlrK ;eáfha ialkaOh  -  07g 

g. jdIamSlrK ;eáh ¬  úh<s mfia ialkaOh-  218.2 g 

h. .e,ajkhsia ngfha  Wi   -  7cm 

i. .e,ajkhsia ngfha  wrh   -  2cm 

^,' 03«6 = 18& 

^,' 02«4 = 8& 

^,' 03«3 = 9& 

^,' 03«2 = 6& 
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j.d N+ñfhys mfil" 

 i. oDYH >k;ajh .Kkh lrkak' 

 

oDYH >k;ajh =  =  
  
 

 =     = 2.4 g cm
-3

 

 

ii. i;H >k;ajh .Kkh lrkak' 

      i;H >k;ajh =  

 

                        =      
      =  3g cm

-3
 

 

 

 

iii.  mdxY= iújr;dj .Kkh lrkak' 

       mdxY= iújr;dj = 1 - 
     « 100% 

    = 1 - 
                    =  1 – 0.8  « 100% = 20% 

 

iv. by; mrSlaIK o;a; wkqj .eg¨j i|yd .; yels l%shd ud¾.hla i|yka lrkak' 

   ldnksl øjH fhoSu 

v. by; Tn i|yka l< ms<s;=rg fya;= 4la olajkak' 

1. ldnksl øjH u.ska mfia jHqyh oshqKq ùu u.ska u;=msg wmOdjh wvq ùu yd iújr;dj 

   jeä ùu' 

2. ldnksl øjH u.ska c,h r|jd .ekSfï yelshdj oshqKq lsrSu u.ska wmOdjh wvq ùu' 

3' mfia mdxY= Ôùkaf.a .ykh jeä ù mi idrj;a lsrSu 

4' iajdrlaIlhla f,i l%shdlrñka fnda. j.djg iqÿiq pH mrdihl mi mj;ajd .ekSu' 

   ^ksjerosj fya;=j úia;r lsrSug ,l=Kq 05 fokak& 

 

 C.  i. mil pH w.h uekSfï je|.;alu l=ulao@ 

  mfia wdï,sl NdIañl;dj ;SrKh lsrSug'  

 

^,' 12& 

^,' 12& 

^,' 12& 

^,' 04& 

^,' 05«4= 20& 

^,' 03& 

uq¿ mrsudj 

mfia úh<s ialkaOh mfia úh<s ialkaOh 

.e,ajkhsia ngfha wN'mrsudj 

218.2g – 7 g   7  « 2« 2 « 7 cm
3
 

mfia úh<s ialkaOh 

18g – 12g (20g –  12g) – (24g –  18g)1 g cm   

mfia >k øjH j, mrsudj 
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    ii. mil pH w.h uekSug Ndú; l< yels l%u 03la i|yka lrkak' 

   1. pH lvodis fhdod .ekSu  

   2. j¾Kñ;sl ødjK ^B.D.H& fhdod .ekSu'   

   3. pH ógrh Ndú;h 

   iii. mil ridhksl ,ËKhkaf.a wys;lr n,mEï bj;a l< yels l%ufõo 04 la i|yka lrkak'

   1. mig yqKq øjH fhoSu' 

   2. mig Ômaiï fhoSu' 

   3. mig ldnksl øjH fhoSu' 

   4. mfiys c,h ne| ;nd bj;a lsrSu'   

04. A. i. ìï uekSfï oS fËa;% fmd;l o;a; igyka lsrSfï" m%fhdack 03 la i|yka lrkak' 

1. o;a; u;l ;nd .ekSug wjYH fkdùu' 

2' .Kkhka i|yd myiq ùu' 

3' miq l,loS o;a; kej; mrSËd l< yels ùu'  

   ii. os.= l,;a Ndú;h ksid 30m l ñkqï máh we|s os. jeä ù we;' N+ñfha 33m ñkqï máfha  
    30m la f,i fmkajhs' N+ñfha 22m uekSu i|yd ñkqï máfhka ueksh hq;= ÿr lSho@ 

 ......................................................................................................................................................

......................................................................................................................................................

......................................................................................................................................................

.................................................................................................................................. 

iii. ;, fïi l%ufha jdis 03 la yd wjdis 03 la i|yka lrkak' 

     jdis      wjdis 

1. l=vd bvï i|yd iqÿiq ùu'    1. úYd, bvï uekSug iqÿiq ke;' 

2. fËa;% igyka wjYH fkdùu'    2. ld,.=Kfhka ndOd isÿ fõ' 

3. wvq úhoï l%uhla ùu'    3. fËa;% igyka fkdue;s ksid miq ld,Skj  

                                                           ksrSlaIKh wmyiqh' 

 

iv.  ;, fïi ìï uekSfï l%u 3 la i|yka lrkak' 

1. wrSh l%uh 

2. wka;¾ fPok l%h 

3. mrsl%uk l%uh 

 

 

^,' 02«3= 6& 

^,' 04«4= 16& 

^,' 04& 

^,' 03«6= 18& 

^,' 02«3= 6& 

^,' 03«3= 9& 
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B . i.  my; tla tla ldKavhg wh;a Ôú úfYaI 02 ne.ska kï lrkak' 

   a. wdydrhg .kakd lrosh uiqka       -  n,hd " fl,j,a,d 

   b. wdydrhg .kakd ñßosh uiqka       - ;s,dmshd " uÕ=rd ldmhd 

   c. wdydrhg .kakd l,mq osh uiqka     - fjlalhd " u,a fldr,shd 

   d. wdydrhg .kakd c,P YdL  - flláh " fldys, 

 

 ii.  Y%S ,xldj wmkhkh lrk úis;=re uiqka úfYaI 05 la kï lrkak' 

a. .mams 

b. fuda,s 

c. maf,aá 

d. f.da,aâ *sIa 

e. fÜg%d 

 

iii. uiqka j.djla i|yd c,fha ;sìh hq;= fN!;sl ridhk ;;a;aj i|yka lrkak' 

a. ødùh TËscka  - 5 mg /   

b. pH   -  6.7 – 8.6 

c. wefudakshd  - 0.02mg /   ^Wmrsuh& 

d. ksoyi CO2  - 3 mg /      ^Wmrsuh& 

e. lGssk;dj  - 20 mg /   (CaCO3) ^Wmrsuh& 

 

iv. c,fha .=Kd;aul nj ks¾Kh lsrSu i|yd my; fN!;sl yd ridhksl mrdñ;Ska uksk  
    WmlrKhka i|yka lrkak' 

a. WIaK;ajh     - WIaK;ajudkh 

b. ,jK;dj    - ,jK;dudkh 

c. pH  - pH ógrh 

d. mdroDIH;dj  - fils ;eáh 

e. øjH TËscka  - Do ógrh 

 

v. c,c me<Eá j¾. lrk m%Odk ldKav 03 la kï lr tla tla ldKavh i|yd WodyrKh ne.ska  
   i|yka lrkak' 
 

a.  mdfjk   -  ie,aùkshd 

b. w¾O ksu.ak - ´¨ 

c. ksu.ak  - yhsv%,a,d 

 

 

^,' 04«4=16& 

^,' 02«5=10& 

^,' 03«5=15& 

^,' 02«5=10& 

^,' 04«3=12& 
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B  - fldgi  - rpkd  -  ms<s;=re 

01.a. ld,.=Ksl o;a; iajhx l%shj o;a; ksjerosj ,nd .ekSu msKsi WmlrK ksis mrsos ia:dmkh lrkq 

      ,enQ uOHia:dkh iajhxl%sh ld,.=Ksl uOHia:dkhhs'         ^,l=Kq 05& 

 1' ish¨u ld,.=Ksl o;a; wjYH fj,djg ksjfia$ld¾Hhd,fha isgu ,nd .; yel' 

 2' kv;a;= lghq;= iajhx l%Shj isÿ ùu' 

 3' o;a; iajhxl%Sh j tl;= lsrSu yd we.hSu isÿ lrhs' 

 4' lïlre Y%uh wjYH ke;' 

 5' b;d ÿIalr mrsirhl jqjo ia:dk.; lr yel' 

 6' ia:dmkh lsrSug jeä bvla wjYHh fkdùh' 

       lreKq 05 kï lsrSug    05 « 1 = 05 

       lreKq 05 meyeos,slsrSug 05 « 4 = 20 

 25 

 b. c, Ôù l¾udka; hkq c,c Ôj iïm;a Wmfhda.S lrf.k isÿ lrkq ,nk l¾udka;hhs' ld,.=Kh  

      hkq hï m%foaYhl ksYaÑ; ld,iSudjla ;=, jdhQ f.da,fha mj;sk iajNdjhhs' c,c Ôj l¾udka;h  

      flfrys ld,.=Kfha n,mEu ys;lr yd wys;lr f,i fowdldr fõ¡ 

ys;lr n,mEï wys;lr n,mEï 

01' j¾Idm;kh  

  1' c, fmdaIlj,g c,h ,eîu' 

  2' N+.; c,h fmdaIKh ùu' 

  3' fudah wjg fmdaIl nyq, ùu' 

  4' ld,Sk c,dYj,g u;aiH megjqka  

     yÿkajd oSug yelsùu' 

  5' c,c Ydl j, j¾Okh jeäùu' 

  6' c, Ydl jHdma;sh jeä ùu' 

  7' Ydl c,jdx. j¾Okh jeäùu' 

 

 

 

 

 

 

 

 

 

 

 

wêl j¾Idj ksid 

 1' Yajik wmyiq;d' 

 2' lru,a ;=jd, ùu' 

 3' ì;a;r úkdY ùu' 

 4' u;aiH .yKh wvq ùu' 

 5' c,dYj,g ridhksl øjH nerf,day 

    tl;= ùu'   

 6' u;aiH wiajkq fk,Sfï yd ieliSfï  

    .eg¿ ' 

 7' wNsckk rgd fjkia ùu' 

 8' wNsckk fõ.h wvq ùu' 

 9' ,jK idkaøKh wvq ùfuka lsjq,a  

    osh l¾udka;hg ndOd we;s ùu' 

 10' c,c Ydl m;% brS hdu" m;% u;   

     uv ;ekam;a ùu' 

j¾Idm;kh wvq ùfuka 

 11' kshx ;;aj we;sùfuka c,dY ysoS  

     hdu' 

 12' u;aiH wdydr wvqùfuka j¾Okh 

     ÿ¾j, ùu' 

02' WIaK;ajh 

  1' we;eï u;aiH úfYaIj, wNsckkh 

 

1' lrosh u;aiH .ykh fjkia ùu' 
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yd ì;a;r oeóu W;af;ackh 

03' wdf,dalh 

  1' u;aiH wNsckkh jeäùu' 

 

1'we;eï uiqkaf.a wNsckkhg ndOd 
we;sùu Wod (- takac,a 

2' wvq wdf,dalfhaoS m%Ndixiaf,aIKh 
wvq ù Ydl j¾Okh wvd, fõ' 

04' iq<Õ 

  W;a;=mdhkh ksid u;aiH iïm;  

  wêlùu' 

 

ëjr lghq;= i|yd ndOd we;sùu' 

  ys;lr lreKq 05 la ioyd ,l=Kq 05 « 3 = 15 

        ys;lr lreKq 05 la ioyd ,l=Kq 05 « 3 = 15 

          30 

c. Ôjdkqyrs; ;;aj hgf;a lD;Su frdamK udOHhla ;=,oS l=vd iÔj Ydl fldgilska úYd, me,  

  ixLHdjla ,nd .ekSu Ëqø m%pdrKhhs' 

  jdis  

  1' tljr úYd, me, ixLHdjla ,nd.ekSug yelsùu' 

  2' ffjria j,ska f;dr me, ,nd.ekSug yelsùu' 

  3' b;d wvq bvlska úYd, me, ixLHdjla ,nd.; yels ùu' 

  4' m%jdykh yd weisrSu myiqùu' 

  5' wvq ld,hloS m%pdrKh lr.; yels ùu' 

       jdis 03 la kï lsrSu 03 « 1 = 3 

               jdis 03 la úia;r lsrSu 03 « 4 = 12 

  wjdis  

  1' ;dËKsl oekqula wjYH ùu 

  2' úhou wê; ùu 

  3' ffoysl laf,dak úp,;djh we;sùfï yelshdj 

  4' lafIa;%fha ixia:dmkhg fmr oeä lsrSu ^acclimatization& wjYHùu 

  5' frda. je,÷k fyd;a me;srSfï wjOdku jeäùu            wjdis 02 la kï lsrSu 02 « 1 = 2 

             jdis 02 la úia;r lsrSu 02 « 4 = 8 

02'a' mil wdï,sl;djh hkq mil mj;sk H
+ whkj, ^wdï,sl whkj,& iq,N;djhhs' 

           yeoskaùu (,l=Kq 5 

  1' wêl j¾Idm;kh ksid c, wKqj, iajhx whkSlrKh 

  2' wvq WIaK;ajh ksid ldnksl øjH wiïmQ¾Kj úfhdackh ùu ksid yshqñla wï, iEoSu 

   3' oS¾> ld,Skj tlu fnda.h j.d lsrSu 

  4' wdï,sl;dj j¾Okh lrk ridhksl fmdfydr os.=l,la Ndú; lsrSu 

  5' wï, jeis we;sùu' 

  6' úúO wmøjH u.ska mig wdï,sl legdhk tlaùu          lreKq 05 la i|yka lsrSu 05 « 1 = 5 

                  lreKq 05 la úia;r lsrSu 05 « 4 = 20 
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b. ñksidf.a fm%daàk wjYH;d imqrd .ekSu i|yd we;s lrk u;aiH úfYaI wdydruh u;iH úfYaI 
fõ' 
             yeoskaùu (,l=Kq 5 
 
wdydruh u;aiH úfYaIhla f;dard .ekSfïoS ie,lshhq;= je|.;a idOl 
 
1' iS>% j¾Okh 
2' lD;Suj wNsckkh l< yels ùu' 
3' jrlg megjqka úYd, ixLHdjla ,nd.; yels ùu' 
4' u¾;H;d m%;sY;h wvq ùu' 
5' lD;Su wdydrj,g megjqka myiqfjka yqre lr.; yels ùu' 
6' úYd, mrdihl wdydr wkqNjh 
7' wdydr mrsj¾;kh ld¾hËu ùu' 
8' mdrdfNda.sl reÑl;ajh 
 

c. 1 'r;= ÿUqre mi 

 Y%S ,xldfõ nyq,u miq ldKavh fõ' 

 hlv TlaIhsv TlaislrKh ù r;= meyehla .kshs' 
 c, jykh iqÿiq uÜgul mj;S' 
 pH w.h 6.5 ls' 

 EC w.h 0.65 ms /cm 

 CEC w.h 10 – 0 cmol 
        lreKq 5g ,l=Kq 02 ne.ska ,l=Kq ,' 10  

2 'r;= ly fmdâfid,sla mi 
 f;;a l,dmfha mia ldKavh fõ 
 pH 4 jk wdï,slh 

 c, jykh j.dj isÿ fõ' 
 CEC 8-10 cmol/kg fõ' 

 je,suh ueá f,dau jhkhla fmkajhs 
              wod, lreKq 5g lreKlg ,l=Kq  
         2 ne.ska ,l=Kq 10 

3' osh¨ mi 
 c,jykh ÿ¾j,h 
 hlv Tlaihsv TËsyrK wjia:dfõ mj;sk neúka j¾Kh w¿ meyefõ' 
 mfia jhkh je,suh f,dau njla fmkajhs' 
 CEC 15 - 30 cmol/kg muK fõ' 

 ldnksl øjH m%udKh idfmaËj jeäh' 
                wod, lreKq 5g lreKlg ,l=Kq  
           2 ne.ska ,l=Kq 10 

 

 

03. a. N+.; c,h mqkrdfrdamKh j¾Okh lrkq ,nk l%u úia;r lrkak' 

   N+.; c,h mqkrdfrdamKh hkq — mDIaGSh c,h isriaj my<g .ukalr N+.; c,hg   

        tl;=ùfï  l%shdj,shh s˜ fuu l%shdj,sh iajNdúlj fyda lD;suj isÿ fõ' 

         ,l=Kq 06 
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N+.; c,h mqkrdfrdamKh j¾Okh lrkq ,nk l%u 

i. c,h we;=¨ ldkaÿùu iy ldkaÿùu jeä lsrSu 

 mdxY= jHqyh oshqKq lsrSu 
 mig ldnksl øjH tl;= lsrSu 
 jiqka fhoSu 
 mDIaGSh wdmodjh wvq lsrSu ioyd ìï ilia lsrSu u.ska mfia wyUq r¿nj jeä lsrSu 
 c,h jeä fõ,djla rojd .ekSu ioyd jeá fhoSu 

 
ii. Ydl j.d lsrSu 

 u;=msg wmOdjh wvq lsrSu 
 Ydl uq,a ksid mfiys iújr;dj jeä ùu isÿ ù ldkaÿ ùu fõ.j;a fjhs 

 
iii. c,jykh oshqKq lsrSu 

 c, jyk ldKq ilia lsrSu 
 fíiu ilia lsrSu 

 j<j,a ilia lsrSu 
 <sx ieliSu 

         l%u 03 la kï lsrSug ,l=Kq 2 ne.ska = 6 

                  l%u 03 la úia;r lsrSug ,l=Kq 6 ne.ska = 18 

 b. WÉp;aj ñkqï hkq lsishï iuqoafoaYs; uÜgul isg fmd<fõ u;= msgg Wi m%udKhka ,nd  

       .ekSug Ndú; lrk ñkqïh' 

  ,l=Kq 05 

lsishï lafIa;%hl vïmsf,j,h msysgqùfï oS my; i|yka mshjr wkq.ukh l< hq;=hs' 

1' WmlrKh msysgúh hq;= ,laIHh ;SrKh lsrSu'        ,l=Kq 5 

2' WmlrKfha ,Uh tu ,laIHh u;g tk fia f;mdj ieliSu'             ,l=Kq 5 

3' vïmsf,j,fha Wi" l%shd lrjkakdf.a weia uÜgug ilid .ekSu fï ioyd mdo 03 iSreudre   

   l< hq;=hs            ,l=Kq 5 

4' uÜgï lsrSfï bial=remamq iSre udre lsrSfuka WmlrKh uÜgï lsrSu' fï ioyd ÿf¾Ëfha mdo  

   bial=remamq 2 lg iudka;rj ;nd tu bial=remamq 2 u tljr we;=<g fyda msg;g lrljñka  

   jD;a;dldr f,j,fha nqnq, tu f¾Ldfõ uOH ,ËHhg .; hq;=h'     ,l=Kq 10 

5' bkamiq f;jk bial=remamqj muKla lrljñka tu bial=remamqfõ osYdjg nqnq, p,kh lrkak'  

   fufia jrla fyda fojrla isÿ lsrSfuka WmlrKh uÜgï lr.; hq;=h'      ,l=Kq 10 

uq¿ ,l=Kq 40 

c.  w,sx.sl m%pdrKh hkq Ydlfha j¾Ol fldgia u.ska isÿ lrk m%pdrKhhs'             ,l=Kq 5 

 1' flá l,lska jeä me< ixLHdjla ,nd.; yels ùu' 

 2' uõ Ydlhg i¾j iu me< ,nd .; yels ùu' 

 3' jir mqrd frdamK øjH ,nd .; yels ùu' 

 4' wjYH;djhg .e,fmk Ydl ksmojd .; yelsh' 

 5' îc rys; fyda wvq Ydl m%pdrKh l< yels ùu' 

         lreKq 05 la kï lsrSug ,l=Kq 1 « 5 = 5 

           WodyrK iys;j úia;r lsrSug ,l=Kq 4 « 5 = 18 
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04. a. wmc,h msrshï lsrsu hkq úúO ld¾Hhka i|yd Ndú; l< c,hg tl;= jQ úúO ÿIl¦úúO wxY="  

       ridhksl øjH" ldnksl øjH tu c,h kej; Ndú;hg .ekSug fyda mrsirhg uqod yerSug fmr  

   bj;a lsrSuhs'                       ,l=Kq 5 

   wmc,h msrshï lrk m%Odk tla l%uhls" ffcùh wmc,h msrshï lsrSu. Tys m%Odk mshjr  

   y;rls' 

  01' uQ,sl msrsh¾ï lsrSu 

  02' m%d:ñl msrshï lsrSu $ hka;%sl msrshï lsrSu 

  03' oaù;shsl msrshï lsrSu $ ffcùh msrshï lsrSu 

  04' ;D;Shsl msrshï lsrSu $ úIîc kdYlh 

                 mshjr 04 ms<sfj,ska kï lsrSug ,l=Kq 05 

   mshjr 04 úia;r lsrSug mdhjrlg ,l=Kq 06 ne.ska 24 

                     rEm igyk weo kï lsrSug ,l=Kq 26 

 

b. ;jdkla hkq frdamK øjH ia:sr N+ñfha j.d lrk f;la wdrËs;j /ln,d .kakd yd Ydl 

   m%pdrkhg wjYH lghq;= isÿ lrk ia:dkhls'           ,l=Kq 5 

 1' îc me< wjêfhaoS wys;lr mdrsirsl ;;a;ajhkaf.ka wdrlaId lsrSu' 

 2' l=vd bvl úYd, me< m%udKhla .=Kkh lr .ekSug yels ùu' 

 3' taldldrS j.djla ,nd .ekSug yels ùu' 

 4' mrsir ;;a;aj j,g wkqj¾;kh lr .ekSug yels ùu' 

 5' noaO me< ,nd .ekSu' 

 6' fËa;%fha hdka;%SlrKh myiq ùu' 

         lreKq 05 kï lsrSug ,l=Kq 1 « 5 = 5 

                 lreKq úia;r lsrSug ,l=Kq 4 « 5 = 20 

c. mfiys isák Ôùka mdxY= Ôùka kï fõ' mdxY= Ôùka YrSr m%udKh wkqj; 

                 1' uyd Ôùka 
  2' uÊcd Ôùka 
  3' Ëqø Ôùka f,i j¾. lrhs                                                ,l=Kq 5               
                 
1' mfiys fmdaIl iq,N;dj jeä lsrSug 
2' fmdaIl pl%SlrKhg 
3' mdxY= jHqyh oshqKq lsrSug 
4' ldnksl øjH úfhdackhg 
5' frda.ldrl Ëqø Ôùka md,khg 
6' lDIsld¾ñj je|.;a ksIamdok lsrSug       

      lreKq 05 kï lsrSug ,l=Kq 1 « 5 = 5 

                  lreKq úia;r lsrSug ,l=Kq 4 « 5 = 20 
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05. a. c,fha .=Kd;aul Ndjh hkq" 

   ñksid we;=¿ fjk;a Ôùkaf.a o" lDIsld¾ñl" ld¾ñl iy fi!kao¾hd;aul wjYH;do  

        i|yd fhdod .ekSfïoS i,ld nef,k c,fha fN!; ridhksl iy ffcùh .=Kdx.hls' 

              ,l=Kq 5 

  c,fha fN!;sl mrdñ;Ska; 

          1' c,fha wj,ïNs; uq¿ >k øjH m%udKh 

       2' j¾Kh 

       3' .kaOh 

       4' wdú,;dj 

       5' WIaK;ajh 

       6' c,fha úoHq;a ikakdhl;dj 

            lreKq 05 la kï lr úia;r lsrSug  

            ,l=Kq 05 « 5 = 25 

b. c, ÿIKh hkq" úúO øjH c,hg tl;= ùu fya;=fjka Ndú;hg kqiqÿiq f,i tys .=Kd;aul nj  

      msrsySuhs"                     ,l=Kq 5 

 

  1' Ndú;hg kqiqÿiq ùu' 

  2' u;aiHhka yd fjk;a c,c Ôùka ñh hdu' 

  3' fi!kao¾hd;aul jákdlu wvq ùu' 

  4' lfvd,dk Ydl m%cdj úkdY ùu$ffcj úúO;ajhg ydks ùu' 

  5' N+ .; c,h ÿIKh ùu' 

  6' ñksiqkag yd i;=kag úúO frda. je<|Su yd jix.; ;;a;aj we;s ùu' 

      lreKq 05 la kï lsrSug 01 « 05 = 05 

    lreKq úia;r lsrSug ,l=Kq 06 « 5 = 30 

 

  c. úis;=re u;aiH gexlshla  kv;a;= lsrSu" 

    1'  wdydr iemhSu 

- wdydr m%udKh  

     -  wdydr j¾. 

     -  wdydr iemhSu úia;r lsrSug                  ,l=Kq 8 

   2'  jd;kh lsrSu 

- oskh ;=, O2 úp,kh jk wdldrh 

- u;aiH yeisrSfuka O2 wjYH;dj y÷kd .ekSu 

- ødjH O2 m%udKh by< kxjk wdldrh úia;r lsrSug                                ,l=Kq 6 
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 3'  c, l<ukdlrKh 

- c,fha ;sìh hq;= ;;a;aj 
- pH" WIaK;ajh" ,jK;djh" lGsk;ajh" wefudakshd idkaøKh i|yka lsrSu' 
- tu ;;a;aj l<ukdlrKh wdldrh Wod  -  c, yqjudrej úia;r lsrSu           ,l=Kq 8

  
4' frda. l<ukdlrKh  

- wdidos; fkdjk yd wdidos; frda. ;;a;aj kï lsrSu 
- tu frda. je<elaùug .; yels l%shdud¾. úia;r lsrSu'       ,l=Kq 8 

 
 

06. a. mdxY= jhkh yd mdxY= jHqyh ye|skaùug" 
  ,l=Kq 5 ne.ska ,l=Kq 10 
 
 
 

fjkialï 
  

                      jhkh                                                jHqyh 

         ² m%d:ñl wzY= j, m%;sY; u; ;SrKh fõ'   ² m%d:ñl LKsc iuqykh jk yevh u;   

                                                                  ;SrKh fõ'     

       ² wxY+kaf.a iajNdjh u; ;SrKh fõ'  ² wxY= iuqykh jk wdldrh u; ;SrKh fõ'  

 

  ² ñksia l%shdldrlï j,ska jhkh fjkia fõ' ² ñksia l%shdldrlï j,ska jHqyh fnfoa'
  ² jhkh wkqj jHqyh fjkia fõ'  ² jHqyh u; jhkh fjkia fkdfõ' 

  ² ldnksl øjH u.ska n,mEula ke;'  ²ldnksl øjH u.ska n,mEula we; 

                                                                      ^lreKlg ,l=Kq 3 ne.ska ,l=Kq 30 & 

 

 b. wdydrh i|yd uiqka  j.d lsrSu wdydruh u;aiH j.djhs'                                  ^ ,l=Kq 05& 

  1' myiqfjka <.d úh yels ia:dkhla ùu' 

  2' iajNdúl c, m%Njhla mej;Su' 

  3' fhda.H mila iys; ùu'  

  4' úf,damslhka wju ùu' 

  5' iajNdúl wdmod ^Wod ( .xj;=r& wju m%foaYhla ùu'  

     ^lreKq 05 la kï lsrSug 01 « 05 = 05& 

  ^lreKq úia;r lsrSug ,l=Kq 04 « 5 = 20& 

c. lsrsj, .=Kd;aul nj i|yd" 

  1' m%fõks idOl   -  i;aj úfYaI yd j¾.h 

  2' mdrsirsl idOl - i;=kaf.a fi!Hh" fmdaIK ugu" ËsrK wjosh" ËSrK jdrh" lsrs foùfï  

        l%uh yd ld,dka;rh' 

    ^idOl 05 la kï lsrSug 01 « 05 = 05& 

  ^idOl úia;r lsrSug ,l=Kq 05 « 5 = 25& 

 

 


