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01' my; i|yka tajd w;ßka Ydl" i;a;j" iy nelaàßhd ffi, ;=< fmdÿfõ olakg ,efnkqfha l=ulao@ 
 ^1& uhsfgdfldkaä%hd    ^2& ffi,Sh iels,a, 
 ^3& f.d,að ixlS¾Kh    ^4& rhsfndfidau 
 ^5& flakaøsldj 
 
 

02' ffjri ms<sn| my; m%ldY w;ßka ljrla jerÈo@ 
 ^1& tajd wdf,dal wkaùlaIfhka oel.; fkdyelsh' 

 ^2& tajdfha kHIaál wï,h DAN fyda RNA fõ'  
 ^3& tajdg úlD;s úh yel'  
 ^4& tajd m%d.a kHIaál Ôúkah' 
 ^5& tajdg fm%daàk j,ska iE§ wdjrK we;' 
 
 
 

03' my; oelafjk tajd w;ßka ljrla j¾.SlrKh OQrdj,sfha ksjerÈ wjfrdayK wkqms<sfj< fmkajhso@ 
 ^1& rdcOdksh" jxYh" j¾.h" f.da;%h" l=,h" >Kh" úfYaIh   
 ^2& rdcOdksh" jxYh" f.da;%h" j¾.h" l=,h" >Kh" úfYaIh   
 ^3& rdcOdksh" jxYh" f.da;%h" l=,h" j¾.h' >Kh' úfYaIh 
 ^4& rdcOdksh" jxYh" l=,h" j¾.h' f.da;%h' >Kh" úfYaIh 
 ^5&  rdcOdksh" jxYh" j¾.h" l=,h" f.da;%h" .Kh" úfYaIh 
 
 
 

04' my; i|yka jHqy →lD;H .e,mSu w;ßka wi;H jkafka l=ulao@ 

 ^1& ßla;lh → ffi,s l%shdldß;ajh i|yd wjyH jk øjH ix>gl .nvd lrhs'    

 ^2& f.da,að foay → ffi, ;=< wdYhsld mßjykh'   

 ^3& isksÿ wka;#ma,diañh cd,sld →  𝐶𝑎+2 whk ixÑ;lsÍu' 

 ^4& .a,fhdlaisfidau → Ydlj, m%NdiajYkh 

 ^5& ,hsfidfidau→ f.ù.sh bkaøshsld Ô¾Kh lrhs' 
 

05' l|l fmd;a; f,i ye`Èkafjkafka" 
 ^1& wmsp¾uh yd ndyslhhs'      ^2& j,alhhs' 
 ^3& j,alh lekaìhfuka msg; we;s ish`Mu mglhs  ^4& maf,dahug msg;ska we;s ish`Mu mglhs' 
 ^5& ikd, lekaìhug msg;ska we;s ish`Mu mglhs' 
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 6 yd 7 m%Yak my; oelafjk rEmigyk u; mokï fõ'  
 
 
 
 
 

             ^1&     ^2&             ^3&             ^4&           ^5& 

06' Sarcina j, yevh fmkajkafka l=uk rEmigyko@  
 

07' Staphylo coccus j, yevh fmkajkafka l=uk rEmigyko@ 
 
 

08' my; i|yka m%ldY w;ßka ffi, jdofhys we;=,;a fkdjkqfha l=ulao@   
 ^1& ish`M Ôúka ffi, tllska fyda Bg jeä .Kklska iukaú;h'    
 ^2& Ôúkaf.a uQ,sl jHqyuh tallh ffi,hhs' 
 ^3& Ôúkaf.a uQ,sl lD;Huh tallh ffi,hhs'      
 ^4& ish`Mu ffi, we;sjkqfha l,ska meje;s ffi,j,sks' 
 ^5& ish`Mu ffi, wkaùCIsh fjhs' 
 

09' m%d.a kHIaál ffi,hl muKla oelsh yelafla" 

 ^1& CIsld    ^2& DNA wKq  ^3& rhsfndfidau  
 ^4& ,j    ^5& ñfidfidau 
 
 

10' my; i|yka m%ldY w;ßka i;H jkafka"   

 ^1& 𝑁2 ;srlsÍfï yelshdj we;af;a Cyanbacteria  jkag muKs'     

 ^2& Clostridium tetani ks¾jdhq ia:dk j, fukau 𝑂2 iys; ia:dk j,o oelsh yel' 

 ^3& Saccharomyces iEu úgu ks¾jdhq Yajikh isÿ lrhs'    

 ^4& CIqøjd;ldñ nelaàßhd 𝑂2 iys; ia:dk j, muKla olakg we;' 

 ^5& iajdhq nelaàßhd 𝑂2 iys; ia:dk j, muKla oelsh yel' 
 
 

11' my; olajd we;af;a CIqøÔú o¾Y lSmhyls' 

  a. Nitrobactor    b. fm%dgfidajd c. cyanobacteria d. oï fkdjk i,am¾ nelaàßhd   
  by; CIqø Ôúka olajk fmdaIKl%u ksjerÈ wkqms<sfj<ska oelafjkafka" 
 ^1&  ridhksl iajhxfmdaIl" m%NdúIfmdaIl" m%Nd iajhxfmdaIl" m%Nd úIufmdaIl  
 ^2& ridhksl iajhxfmdaIl" ridhksl úIufmdaIl" m%NdiajhxfmdaIsl" m%Nd úIufmdaIl  
 ^3& ridhksl iajhxfmdaIl" m%NdúIufmdaIl" m%NdiajhxfmdaIl" m%NdúIufmdaIl   
 ^4& m%NdiajhxfmdaIl" ridhksl iajxfmdaIl" ridhksl úIufmdaIl" m%Nd úIaufmdaIl  
 ^5& ridhksl iajhxfmdaIl" ridhksl úIufmdaIl" m%NdiajhxfmdaIl" m%Nd úIufmdaIl 
  
 

12' Y%S ,xldfõ we;s jkdka;rhl we;s ,CIK lSmhla my; oelafõ' 
  1' ia:ßNjkh wmeyeÈ<sh' 
  2' loka iu úIalïNl fkdjqko oejuh jákdlula wêl Ydl we;' 
  3' háfrdamKh lgqmÿre j,ska nyq,h' 
 fuu jkdka;r úh yelafla"     
 ^1& fndam;ak,dj   ^2& msÿrx.,   ^3& lsls,shudk 
 ^4& isxyrdc    ^5& lkafk,sh 
 

13'  jkj.dj i|yd nyq,j fhdod.kakd Swietenia macrophylla Ydlfha ,laIKhla fkdjkafka" 
 ^1& N+ñfha mßir ;;a;aj j,g fydÈka wkqj¾;kh ùu' 
 ^2& m<sfndaO yd mrfmdaIs; ydks wvqùu' 
 ^3& ksire ìïj, mjd j.dl< yelsùu' 
 ^4& wêl j¾Ok fõ.hla ;sîu' 
 ^5& iqj| ú,jqka ksmoùug wjYHh frisk ,nd§u'  
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14' Penaeus monodon wd¾Ól jdishla jkafka"  
 

^1& jákd oej ,nd §uh'     
^2& bá yd ómeKs ,nd§u' 
^3& .Dy w,xldrh i|yd jeo.;aùuh'   
^4& fm%daàk nyq, wdydr ksmoùu yd lhsfgdiska ksmoùuh' 
^5& l%Svd ;r. i|yd fhdod .ekSuh' 
 

 

15' wNHka;r ixfiapkh iys;" úIudxY mqÉc fm!Éc jr,la iys; u;aiHfhl= jkafka" 
 ^1& .,aud`Mh  ^2& n,ud`Mh   ^3&  uvqud`Mh   ^4&  ;s,dmshd   ^5&  mrdud`Mh 
 

16' fldfägd jxYfha wdfõia j¾.hg (Phylum - chordata class - aves) wh;a Ôùkaf.a ,CIKhla jkafka 
 
 
 
 

 ^1& Yajikh c,laf,dau u.ska isÿùuh'   
 ^2& r`M fldr< iys; yula oeÍuh'   
 ^3& foayh LKavkh ùu yd iEu LKavhgu Wmdx. hq.,la oeÍuh'   
 ^4& újD; ixirKhla fmkaùuh'   
 ^5& hq.,uh mxpdx.=,sl .d;%d yd mQ¾j .d;% mshdm;a njg m;aùuh' 

 
 

17' ish`Mu ,smsv ms<sn| i;H jkafka my; i|yka m%ldY j,ska l=ulao@ 
 
 
 
 

 ^1& H:O wkqmd;h 2(1 ls'   
 ^2& fïo wï, wKq ;=kla .a,sifrda,a wKqjla tlaù ie§ mj;shs' 
 ^3& c,fha ødjHfjhs'    
 ^4& yÿkd.ekSug ir< ridhksl mÍCIK fhdod.; fkdyelsh'  

 ^5& ldur WIaK;ajfha § øj f,i mj;shs' 
 
 
 
 

18' msIaGh ms<sn| m%ldY lSmhla my; oelafõ' 

a. msIaGh Ydlj, ;ekam;a we;s m%Odk ldfndayhsfâ%ghhs' 

b. msIaGh weuhsf,daia yd weuhsf,dfmlaàla hk nyqwjhúl follska iukaú; fõ' 

c. weuhsf,daia yd weuhsf,dfmlaàka hk foj¾hu .ä fldaia wKq nyqwjhúlrKfhka iE§ we;' 

d. weuhsf,daia" .ä fldaia wKq nyqwjhúlrKfhka iE§ we;' 
by; m%ldY j,ska jvd;a ksjerÈ jkafka"   

w 
 

^1& a b c muKs   ^2& a b d muKs'     ^3& b, d   muKs'   

^4& b c d muKs'     ^5& a,b,c,d hk ish,a,u 
 

 

19' 2𝑃(𝑔) + 𝑄2(𝑔)  →  2𝑃𝑄(𝑔) + 100𝑘𝐽   fuu m%;sl%shd moaO;sh iïnkaO ksjerÈ ksÍCIKh f;darkak' 
 
 
 

 ^^1& th ;dmodhl m%;sl%shdjls'   
 ^2& fuys WIaK;ajh jeäl< úg m%;sl%shd iS>%;dj jeäfõ' 
 ^3& m%;sl%slj, fN!;sl wjia:dj fjkia lsÍfuka uqla;jk ;dm m%udKh fjkiafõ'    

 ^4& P yd Q2 idkaøK fjkia lsÍu m%;sl%shdfõ iS>%;djhg n, fkdmdhs' 
 ^5& m%Óm, bj;a l<úg l%shdlrk ujq, wkqmd;h fjkia fõ' 

 

20' iq<x msrjQ ne¨khla u; iQ¾hdf,dalh jeàfï§ 200 𝐽 ld¾hh m%udKhla isÿfõ' ne¨kh ;=< ∆∈ = 150 𝐽 
w.hla ùug kï ne¨kh ;=< isÿúh hq;= ;dm Yla;s fjkia jkqfha" 

 
 
 
 

 ^1& + 100 𝐽  ^2& −50 𝐽  ^3& −150 𝐽 ^4& 350 𝐽  ^5& −100𝐽 
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21' my; oelafjk >kfla;=fõ uq`M u;=msg j¾.M,h 39 𝜋 𝑐𝑚2 fõ' fla;=fõ wrh 𝑥 ys w.h jkqfha" 
 
 
 
 

 ^1& 13 cm fõ'    

 ^2& 23 cm  fõ'      

 ^3& 3 cm   fõ'   

 ^4& 5 cm fõ'      

 ^5& 3 2⁄  cm fõ' 
 

22' wrh 4 𝑐𝑚 jQ >k f.da, 03 la is,skavrdldr k,hla ;=< rEmfha wdldrhg .s,ajd we;' k,fha b;sßj we;s 
bv mßudj m%;sY;hla f,i m%ldY l, úg" 

 
 
 
 

 ^1& 3 ] ls'  
 ^2& 33] ls' 
 ^3& 33'33 ls'    
 ^4& 67] ls' 
 ^5& 23] ls' 
 

 
 

23' my; oelafjk >k f.da,fha yd >k fla;=fõ mßud iudk fõ kï Y weiqßka h ys w.h fidhkak' 
 
 
 
 

 ^1& 9𝑌    

 ^2& 12 𝑌    

 ^3& 8 𝑌   

 ^4& 16 𝑌   

 ^5& 27 𝑌 
 

24' my; rEmfha olajd we;af;a f,dayhlska idok ,o iy w¾O f.da,hls' tu f.da,fha j¾.M,h;a mßudj;a 
w;r wkqmd;h jkqfha" 

 
 
 

 ^1& 4 𝑟⁄  h'   ^2& 2 𝑟⁄   h'   

 ^3& 8
𝑟⁄  h'   ^4& 

9.5

2𝑟
  h'   

 ^5& 4𝑟  h' 
 
 

25'  iup;=rdi%ldr bvul me;a;l È. 40 𝑚 fõ' w`ÿre lr we;s iup;=ri%ldrd fldgfia j¾.M,h jkqfha" 

 ^1& 160 𝑚2 fõ' 

 ^2& 256 𝑚2 fõ'           

 ^3& 512 𝑚2fõ'   

 ^4& 1600 𝑚2fõ'    

 ^5& 800 𝑚2fõ' 
 
 

26' my; rEmfha olajd we;s flakaøsl LKavfha mßñ;sh jkqfha" 

 ^1& 4𝜋 h'  

 ^2& 4 (𝜋 + 6) h'  

 ^3& 24 +  𝜋 h'   

 ^4& 𝜋 + 2 h'     

 ^5& 𝜋 + 6 h' 
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27' <ufhla irex.,hla Wvhjk igykla my; oelafõ' 
   fmdf<dfõ isg irex.,hg we;s Wi ksjerÈj olajd we;s ms<s;=re jkqfha" 

 ^1& 48.8𝑚 fõ'  ^2& 4.8 𝑚   

 ^3& 480.8 𝑚 fõ'  ^4& 40.8 𝑚 fõ'      

 ^5& 400𝑚 fõ' 
 
 
 

28'  l`ÿ.eghla uqÿfka isg ;DKaN+ñhla foi n,k úg tys A kï ,CIHhla fmfkk wdfrdayK fldaKh 

450 𝐶 ls' t;k isg 10𝑚 tlu ;,hla Tiafia msysá ;j;a ,CIHhla idok wfrdayK fldaKh 300 ls' 

lÿjeáfha isg A ,CIHh we;s ÿr jkqfha"  

 ^1& 10 𝑚 fõ'   

 ^2& 20 𝑚 fõ'   

 ^3& 15 m fõ'   

 ^4& 9 𝑚 fõ'  

 ^5& 13.7 m fõ' 
 

29' rEmfha olajd we;s flakaøsl LKav fldgfia j¾.M,h iudk jkqfha" 
 

 ^1&  
1

2
𝜋𝑥2 fõ'  

 ^2&   
1

4
𝜋𝑥2 fõ'  

 ^3&   𝜋𝑥2 𝑐𝑚2 fõ'   

 ^4&    𝜋𝑥 𝑐𝑚2 fõ'   

 ^5&    2 𝜋𝑥2𝑐𝑚2 fõ' 
 

30' 𝜋 = 3 fõ kï" my; remfha 𝜃 w.h wxYlj,ska fldmuKo@  

 ^1& 150ls'  

 ^2& 200ls'    

 ^3& 250 ls' 

 ^4& 300 ls'    

 ^5& 350 ls' 
 
 

31' my; oelafjk ;%sfldaKfha j¾.M,h 𝑥 weiqßka m%ldY lrkak' 

 ^1& 𝑥2   

 ^2& 
𝑥2

2
         

  ^3& 
𝑥2

3
   

 ^4& 
𝑥2

4
      

 ^5& 2𝑥2 
 
 
 
 
 
 
 

32' sin(150)0 = 𝑠𝑖𝑛 (30)0 kï 𝑠𝑖𝑛(𝑥)0 ys w.h iudk jkqfha" 

^1& sin 𝑥 = 𝑠𝑖𝑛 (150)0 f,ih'   ^2& sin 𝑥 = 𝑠𝑖𝑛 (30)0 f,ih'    

^3& sin 𝑥 = 𝑠𝑖𝑛 (180 − 𝑥)0 f,ih'   ^4& sin 𝑥 = 𝑠𝑖𝑛 1800 − sin 𝑥 f,ih'   

^5& sin 1800 = 𝑠𝑖𝑛 (150)0  𝑠𝑖𝑛 (30)0 f,ih' 
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33' igyfkys h ys w.h iudk jkqfha" 

 ^1& ℎ =  𝑥
2⁄  fõ'     ^2& ℎ =  𝑥√2 fõ'         ^3& ℎ =  

2𝑥

3
 fõ' 

 ^4& ℎ = 𝑥/√2  fõ'        ^5& ℎ =  
√2

𝑥
 

 
 
 
 

34' 𝑐𝑜𝑠 ( 900 − 𝐴) = 𝑠𝑖𝑛 𝐴  yd 𝑠𝑖𝑛 (90 − 𝐴) = cos 𝐴 kï tan(900 − 𝐴) ys w.h iudk jkafka"   

       ^1& 
1

𝑆𝑖𝑛 𝐴 
 j,gh  ^2& 

1

𝐶𝑜𝑠 𝐴 
 j,gh        ^3& 

1

𝑡𝑎𝑛 𝐴 
 j,gh   

    ^4& sin A j,gh  ^5& tan A j,gh 
 

35'  a, b, c, hk Ok ksÅ, ixLHd uQ,sl mhs;.ria ;%slhl msysghs kï"   

 ^1& 𝑎2 + 𝑏2 >  𝑐2 fõ'  ^2& 𝑎2 + 𝑏2  <  𝑐2 fõ'     ^3& (𝑎 + 𝑏)2 = 𝑐2 fõ'   

 ^4& 𝑐2 ≥  𝑏2 ≥  𝑎2 fõ'     ^5& 𝑎2 + 𝑏2 =  𝑐2 fõ' 
 
 

36'  YsIHfhl= óg¾ fldÿjla Ndú;dlrñka È.la uek tys w.h 120 𝜇𝑚 f,i mejiSh'tu ñkqu i|yd fodaI 
ksudkh flf¾ kï" ñkqu igyka l< hq;af;a" 

 ^1& 120.0 mm f,ih'  ^2& 120+ 0.5 mm f,ih' ^3& 120 - 0.5 mm f,ih'  

 ^4& 120 ± 0.5 𝑚𝑚 f,ih'       ^5& 120 ±0.25 𝑚𝑚 f,ih' 
 

37' l=vd ñkqu 0.01 mm jq uhsfl%dóg¾ ial=remamq wdudkhla fhdod.ksñka 100 𝜇𝑚 muK >klula iys; 
lvodishl >klj uekSug YsIHfhl= ierfihs' Tyq ,nd .kakd ñkqu ksjerÈ ùug kï" tlu; tl ;nd 
ueksh hq;= wju lvodis .Kk jkqfha"  

 ^1& 1 ls'  ^2& 5 ls'  ^3& 10 ls'  ^4& 11 ls'      ^5& 15 ls' 
 
 

38' m%Odk mßudKfha fldgil È. 0.5 mm jq jzksh¾ le,smrhl m%Odk mßudKfha fldgia (2𝑥 − 2 ) la iuÕ 

jzksh¾ mßudKfha fldgia x ixLHdjla iumd; jk f,i ilid we;' fuu le,smfrha l=vdu ñkqu jkafka" 

 ^1& 
1

𝑥
 h'    ^2& 𝑥 h'       ^3& 

2𝑥

𝑥+1
 h'   

 ^4& - 0.5x + 1 h'   ^5& +.
0.5𝑥+1

𝑥
 h 

 

39' tlsfklg wdk;j l%shd;aul jk my; n, foflys iïm%hqla; úh yelafla" 

  ^1& 20 𝑁 h'    ^2& 40 𝑁        ^3& 160 𝑁 h'  

 ^4& 7 √7 h'    ^5& 20√7 𝑁 h' 
 
 

40' by; 39 .eg`Mfõ' iïm%hla; n,fha ÈYdj úh yelafla 20 𝑁 n,h iuÕ jdud¾;j 

 ^1& 𝑠𝑖𝑛−1 √3   ^2& 𝑐𝑜𝑠−1  
1

√2
   ^3& 𝑡𝑎𝑛−1√3      

 ^4& 𝑡𝑎𝑛−1  
√3

2
  ^5& o;a; m%udKj;a ke;' 

 
 

 41' 1 𝑚 È. talldr oKavhla tys tla fl<jrl isg 20 𝑐𝑚 ÿrlska msysodrhla u; iu;=,s;j ;nd we;af;a 

tu fl<jf¾ isgu 10𝑐𝑚 ÿßka t,ajd we;s 0.3𝑘𝑔 ialkaOhla fhdodf.kh' oKafâ ialkaOh jkafka"  

(𝑔 = 10 𝑚𝑠−2 ) f,i .kak' 

  ^1& 0.01 𝑘𝑔   ^2& 0.1𝑘𝑔  ^3& 0.5𝑘𝑔        

  ^4& 0.3 𝑘𝑔        ^5& 1𝑘𝑔 
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42' WIaK;ajh 100𝐶 úg§ øjhl >K;ajh 800𝑘𝑔𝑚−3 fõ' øjfha WIaK;ajh 600𝐶  olajd by< .shúg kj 

>k;ajh jkafka" ^øjfha i;H mßud m%idrKj;dj 6 x 10−5 𝐾−1 fõ'& ^wdikak mQ¾K ixLHdj& 

 ^1& 790𝑘𝑔𝑚−3  ^2& 795𝑘𝑔𝑚−3  ^3& 798𝑘𝑔𝑚−3       ^4& 800𝑘𝑔𝑚−3  ^5& 803𝑘𝑔𝑚−3 
 
 

43' >klu 2𝑐𝑚 yd j¾.M,h 500𝑐𝑚2 jq ;yvqjla tla me;a;l WIaK;ajh 150 𝑘 yd wfkla mi WIaK;ajh 

140 k fõ' ;yvqj yryd ;;amrh§ .,dhk ;dm m%udKh jkafka" ^hlv j, ;dm ikakdhlhj                 

𝐾 = 80𝑊𝑚−1𝑘−1)  

  ^1& 20000𝐽𝑠−1   ^2& 2𝑘𝑤  ^3& 200𝑤    ^4& 4000𝐽𝑠−1    ^5& 500𝑤 
 
 

44' WIaK;ajh 100𝐶 Èkhl§ È. yd m<, 8cm yd 2 cm jq RcqfldaKdi%dldr ;yvqjla WIaK;ajh 600𝐶 jq 

Èkhl§ fmkajk j¾.M,h jkqfha" ̂ ;yvqj idod we;s øjHfha f¾Çh m%idrK ix.=Klh ∝ = 8 x 10−6 𝑘−1 
fõ&' 

 ^1& 16 𝑐𝑚2  ^2& 16.12 𝑐𝑚2  ^3& 16.011 𝑐𝑚2      ^4& 16.012 𝑐𝑚2    ̂5& 16.0128 𝑐𝑚2 
 

45'  600rpm f,i N%uK iS>%;dj igyka lr we;s úÿ,s mxldjl N%uK ixLHd;h yd wdj¾;ld,h ksjerÈj 
olajd we;s ms<s;=r jkqfha" 

 ^1& 20𝐻𝑧 yd 0.2𝑆 h'  ^2& 2𝐻𝑧 yd 0.02𝑆 h   ^3& 10𝐻𝑧 yd 0.1𝑆 h' 

 ^4& 3.33𝐻𝑧 yd 0.3 𝑆 h    ^5&  2𝜋𝐻𝑧 yd 0.5𝜋𝑆 h 
 
 

46' flakaøh yryd hk wlaIhla jgd N%uKh úh yels mßÈ iúlr we;s jD;a;dldr ;eáhl wr 5𝑐𝑚 jk w;r 

tys wjiaÓ;s¾Kh 0.02𝑘𝑔𝑚2fõ' ;eáhg iam¾Yshj tys mßêh u; jq ,CIHlg 20𝑁 n,hla fhÿúg ;eáfha 

fldaKsl ;ajrK (𝑟𝑎𝑑𝑠−2) jkafka" 

 ^1& 2.5  ^2& 50   ^3& 10      ^4& 20   ^5&  5 
 
 
 

47' rEmfha oelafjk mßÈ iqug ;,hl p,kh jk ialkaOh m jQ jia;=jla 𝑣 m%fõ.hlska 𝑥 ,laIHh miq fldg 

iqug wdk; ;,hla Tiafia" 𝑥 g h Wilska msysá 𝑦 ,CIHh olajd by< k.S' ialkaOkh 𝑚
2⁄  jq fojeks 
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 ^4& 5 𝑋 10−2  ^5& 12.5 𝑋 10−2           
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B. i.  ;dm ridhkfha§ fhfok my; moaO;s j¾. 03 i|yd WodyrKh ne.ska i|yka lrkak' 
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  03' tal,s; moaO;sh      '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

 ii. mod¾:fha wjia:d w;r isÿjk my; fN!;sl úm¾hdi meyeÈ<s lrkak' 

  01' ix>kSNjkh       
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  02' W!¾Ojmd;kh 
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iii. ;dmodhl yd ;dm wjfYdaIl m%;sl%shd i|yd WodyrK fol ne.ska i|yka lrkak' 
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iv. ridhksl m%;sl%shdjl m%;sl%shd ;dmh hkqfjka woyia lrkafka l=ulao@ 

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

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

v. wï, NIau m%;sl%shdjl m%;sl%shd ;dmh fiùug YsIHfhl= l< mÍCIKhla i|yd le,ßñgrhla 
;=< jq Rcqf*daï fldamamhlg 1 𝑚𝑜𝑙𝑑𝑚−3 jq 𝐻𝐶ℓ wï, ødjK 100𝑚𝑙 f.k WIaK;ajh 

280𝐶 f,i igyka lrk ,§' tjeksu ;j;a fldamamhlg 1 𝑚𝑜𝑙𝑑𝑚−3 jQ 𝑁𝑎𝑜𝐻 100 𝑐𝑚3 
f.k tys WIaK;ajh 260𝐶  igka lrk ,§' miqj ødjK fol ñY% lr fydÈka l,;d wjidk 

Wmßu WIaK;ajh f,i 470𝐶  igyka lrk ,§' 
 a. c,fha úYsIaG ;dm Odß;dj 4200𝐽𝐾𝑔−1 𝑘−1 yd c,fha >k;ajh 1000𝑘𝑔𝑚−3 f,i 

f.k by; m%;sl%shdfõ m%;sl%shd ;dmh .Kkh lrkak' 
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  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

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

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

 b. .KkfhaoS isÿl< Wml,amk folla i|yka lrkak' 
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03&  iaghsßf*daï" ^ßðf*daï& fyda fmd,siaghsßka f,i ye`Èkafjk øjH jrla Ndú;d lr bj; ouk 
fldamam iE§u i|yd nyq,j Ndú;d fõ' fuu øjHfha ;dm ikakdhl;dj" ;U j, tu 
w.hfuka 0.0001 .=Khlg;a jvd wvqjk w;r úYsIaG ;dm Odß;dj ;Uj,g tu w.h fuka 
4 .=Khla muK fõ' 

  ;dmh ms<sn| mÍCIK j,§ ;U le,sßógrh fjkqjg iaghsßf*daï Ndú;d lsÍfï fhda.H;dj 
wkafõIKh lsÍu i|yd YsIHfhla zzñY%K l%uh Ndú;d lr hlv fnda, wdldrfhka we;s 
hlvj, úYsIag ;dm Odß;dj fiaúfï mÍCIKhZZ f;dardf.k tu mÍCIKh isÿ lsÍu i|yd 
mÍCIK weguqï folla ieliqfõh' bka tlla i|yd le,ßógrhla o" wfkl i|yd iagßf*daï 
fldamamhla o Ndú;d lf<a h' Tyqf.a mÍCIKd;aul ieliqu my; rEmfha we;' 

 
 
 
 
 
  
 
 
 
  wjYH wdrïN WIaK;ajh iy ialkaO ñkqï ,nd.ekSfuka miqj Tyq 1000𝐶 olajd r;alrk 

,o hlvfnda, le,ßógrfha yd iaghßf*daï fldamamfha wvx.== c,hg tl;= lr wjYH 
WIaK;ajh yd ialkaO ñkqï ,nd.;af;ah' tu mdGdxlh my; oelafõ' 

 

mdGdxl 
;dm le,ßógrh iys; 

mÍCIKh 
iaghßf*daï fldamamh 

iys; mÍCIKh 

uka:h iuÕ ysia 
Ndckfha ialkaOh 

100𝑔 10 𝑔  

c,h iy uka:h iuÕ 
Ndckfha ialkaOh 

150𝑔 60 𝑔 

c,fha wdrïNh 
WIaK;ajh 

30𝑐0 30𝑐0 

hlv fnda, tl;= l< miq 
Wmßu WIaK;ajh 

45 𝑐0 47𝑐0 

moaO;sfha wjidk 
ialkaOh 

300𝑔 210𝑔 
 

a.  i.  uka:h iuÕ ;U le,ßógrh wjfYdaIKh l, ;dm m%udKh .Kkh lrkak' ^;U j, 
úYsIag;dm Odß;dj 375𝐽𝑘𝑔−1𝑘−1  f,i .kak&    

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

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

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

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   
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 ii. ;U le,ßógrh Ndú;fhka ,nd.;a o;a; Ndú;d lr hlv j, úYsIag;dm Odß;dj 

450𝐽𝑘𝑔−1𝑘−1nj fmkajkak' ^c,fha úYsIag ;dm Odß;dj 4200𝐽𝑘𝑔−1𝑘−1 fõ'& 

      b. hlv j, úYsIag;dm Odß;dj 450𝐽𝑘𝑔−1𝑘−1 f,i f.k iaghßf*daï fldamamh u.ska 
wjfYdaIKh l< ;dm m%udKh .Kkh lrkak' ^iaghßf*daï fldamamfhka mßirhg jq ;dm 
ydksh iy ma,diaála uka:fhka wjfYdaIKh lr.;a ;dm m%udKh fkd.sKsh yels hehs 
Wml,amkh lrkak'& 

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

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

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

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

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

c. ;dm mÍCIKj,§ iaghßf*daï fldamamh Ndú;d lrk úg fldamamh u.ska wjfYdaIKh l< 
;dm m%udKh le,ßógr yd iuÕ ixikaokh lsÍfï§ fkd.sKsh yel' by; 𝑎(𝑖) iy 𝑏 ys 
,nd.;a m%ÓM, u.ska fuu m%ldYh idOdrKslrKh lrkak' 

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

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

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

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

 d. fuu mÍCIKfha§ ;U le,ßógrhla fjkqjg iaghßf*daï fldamamhla Ndú;d lsÍfï 
m%dfhda.sl jdishla i|yka lrkak' 

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

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

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

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

04& ikakdhl oÕrhl fm%aß; úoaHq;a.dul n,h flfrys n,mdk idOl wOHhkh lsÍu i|yd 
YsIHfhl= my; i|yka øjH iQodkïlr ;snqKs' 

 fmdg.kK yd yrialv tlsfklg fjkia jQ mßKd,sld 02 ne.ska 

 tl iudk oKav pqïnl lSmhla 

 ueo ìxÿ .e,ajfkdaógrhla 

 iïnkaOl lïì 
 

a.  i. fuys§ fma%rKh jk úoaHq;a .dul n,h flfrys n,mdk ljr idOl YsIHd úiska mÍCId lrk 
,oafoao@' 

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

  3 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  4. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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 ii. fuys§ ueo ìxÿ .e,ajfkdaógrhla fhdod .ekSfï wjYH;djh l=ulao@ 

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

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

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

b. YsIHhd úiska ,nd.kakd ,o mdGdxl wjia:d 04 la i|yka lr tu fudfydf;a .e,ajfkda ógr 
mdGdxlh flfia ,efíoehs i|yka lrkak' 

  

 

 

  

 
 

 

 c   i. pqïnlh fyda oÕrh ksi,j ;sfnk wjia:djl .e,ajfkdaógrh W;al%uKhla    
fkdfmkajkafka wehs@   

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

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

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

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

     ii. úoHq;a pqïNl fm%arKfha§ fm%arKh jk úoHd;aul n,fha  ÈYdj fidhd .ekSug jeo.;ajk 
kshuh ,shd olajkak'  
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 d. wyiahdkhl ;gq folla w;r mr;rh 40 𝑚 la fõ' mDÓú pqïnl fCI;%fha isria ixrplfha 
úYd,;ajh 10800 𝑇 jk m%foaYhl 15𝑚𝑠−1 ksh; m%fõ.hlska .=jkahdkhla mshdir lrhs' tys 
;gq fofl,jr fm%arKh jk úoaHq;a.dul n,h fldmuKo@  
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;dCIKfõoh i|yd úoHdj 
2018 -  f;jk jdr mÍCIKh 

12 fY%aKsh  II m;%h ^B, C, D fldgia& 

 B, C, D fldgia j,ska wju jYfhka tla m%Yakh ne`.ska f;dardf.k m%Yak 04 lg muKla ms<s;=re imhkak' 
 

B fldgi 

05.  (a) i.  oaúîc m;% m%d:ñl l|l yrialv mgl jHdma;sh yd tu mglj, lD;H úia;r lrkak' ^,'50& 

  ii. oaúîc m;%s Ydl l|l oaú;shsl j¾Okh isÿjk wdldrh úia;r lrkak'  ^,'50& 

 (b). i. m%Ndixiaf,aIKh hkq l=ulao@ m%Ndixiaf,aIK l%shdj,sfha we;s ffcùh yd f.da,sh jeo.;alï 
fudkjdo@  ^,'30& 

  ii. m%NdixYaf,aIKfha w`ÿre m%;sl%shdj wdf,dal m%;sls%hdj u; r|d mj;sk wdldrh meyeÈ<s lrkak' 

     ^,' 20& 

06. (a)  (i) my; i|yka fmd,sielrhsv j, wd¾Ól jeo.;alï 02 ne.ska i|yka lrkak' 

   01' msIaGh 02' lhsáka 03' fi,shqf,daia  ^,'15& 

  (ii) l¾udka; fCI;%fha§ Ndú;djk fm%daàk ldKavhg we;=,;a tkaihsu j¾. y;rla kï fldg 
tajd Ndú;djk l¾udka; i|yka lrkak'  ^,' 20& 

  (iii) tkaihsu j, l%shdldÍ;ajhg n,mdk idOl y;rla kïlr tu idOl j, n,mEu úia;r lrkak' 

     ^,' 20& 

  (iv) fm%daàk j, ffcj úoHd;aul jeo.;alï 04 la i|yka lrkak'  ^,' 20& 

 (b)  ridhksl m%;sl%shd fndfydauhla isÿjkafka mshjr .Kkdjla Tiafia h' 

  (i) m%;sl%shdjl hdka;%K hkq l=ulao@  ^,' 15&  

  (ii)  nyq mshjr m%;sl%shdjlg WodyrKhla foñka tys fõ. ks¾K mshjr meyeÈ,s lrkak' ^,'20&  

  (iii)  m%;sl%shdjl hdka;%Kh oek.ekSfuka l¾udka;hl§ we;sjk jdis 04 la i|yka lrkak' ^,' 20&  

  (iv)  m%;sl%shdjla imqrd,Su i|yd iïmQ¾K úh hq;= wjYH;d fláfhka úia;r lrkak'  ^,' 20& 

C fldgi 

07. (a)  (i)     my; olajd we;af;a 𝐴𝐵𝐶 Rcqfldaksl ;%sfldaKhls' (tan 𝑥 = 0.6) 𝐵𝑐 È. .Kkh lrkak' ^,'15& 
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  (ii) iúê ivi%hl iumdo ;%sfldaKhla my; igyfka olajd we;' 

a. by; iumdo ;%sfldaKfha Wi x .Kkh lrkak'   ^,'15& 

b. tu ;%sfldaKfha j¾.M,h .Kkh lrkak'   ^,'15& 

c. iúê ivdi%fha j¾.M,h .Kkh lrkak'   ^,'15& 
 
 
 

  (iii) 100 𝑚 Wi m¾j;hla uqÿfka 30 𝑚 Wi m%§md.drhla msysgd we;' fuu j¾.M,h wi,g fndaÜgqjla 

<Õdfõ' fndaÜgqfjka isg neÆ úg m%§md.drfha uqÿk 200 l wdfrdayK fldaKhla idohs' 

 

 

 

 

 

   a. m¾j;kh mduq, isg fndaÜgqjg we;s ÿr .Kkh lrkak'  ^,' 25& 
  

   b.  fndaÜgqfõ isg m¾j;kh uqÿk iuÕ idok wdfrdayK fldaKh i|yd m%ldYhla f.dv k.kak'
   

  ^,' 25& 

    

  iv. my; oelafjk >kldNh i,lkak' 

 

 

 

 

 

 

   tys 𝐴𝐺 = 16𝑐𝑚 yd 𝐶𝐴̂𝐺 = 200 fõ kï 𝐸𝐺 ÿr fidhkak' ^,'40&  
 

08. i. Wi yd úIalïNh ms<sfj,ska 8𝑐𝑚 yd 12 𝑐𝑚 jq >k is,skavrhla ;=< iudk Wie;s fla;= wdldr 

l=yrhla idod we;' b;sßj we;s >k fldgfia u;=msg j¾.M,h fidhkak' ^ 𝜋 = 3f,i .kak'& ^,' 75& 

 

 

 

 

 

fldaKh 𝑠𝑖𝑛𝑒 𝑐𝑜𝑠𝑖𝑛𝑒 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 

200 0.3420 . 9397 0.3640 

𝟐𝟎𝟎 
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 ii.   wrh 2𝑐𝑚 jq >k f.da,hla wrh 6 𝑐𝑚 jq we, Wi 12 𝑐𝑚 jq fla;= wdldr n`ÿkla ;=,g oukq ,efí' 
f.da,fhka Wvg c,h msÍhk fia muKla c,h mqrjhs kï" tys w,a,k c, mßudj fldmuKo@  

  ^ 𝜋 = 3f,i .kak'&  ^,'75& 

 

 

 

 

 

 

 

D fldgi 

09. a)  (i)   cd, mßm: iïnkaO l¾fpdmaia (kirchhoffs) kshu ,shd olajkak' ^,' 20& 

  (ii) my; olajd we;s 𝐴 yd 𝐵 mßm: j, m%;sfrdaOl ;=,ska .,k Odrdj fjk fjku fidhkak'
 ^,'60& 

 

 

 

 

 

 

 b)  6.6𝑘𝑤 CIu;djhla iïfm%aIKh lsÍu i|yd wêlr mßKdulhla fhdod .efkk w;r tys§ 220 𝑣 
iemhqula 4.4𝑘𝑤 njg m;a flf¾' m%d:ñl oÕrfha fmdgj,a 1000 la we;akï" 

  (i) oaú;shsl oÕrfha fmdgj,a .Kk fldmuKo@  ^,'30& 

  (ii) mßKdulfha ld¾hCIu;dj 80] la kï oaú;shsl o.rfha we;sjk Odrdj fldmuKo@ ^,'40& 

 

10. a)  (i) ú,hkfha úYsIag .=ma; ;dmh y`ÿkajkak'  ^,' 20& 

 (ii)  5000𝐶 WIaK;ajhg r;a lrk ,o 3.35𝑘𝑔 jQ ;U l=Üáhla úYd, whsia l=Üáhla u; ;nkq ,nhs'  
  túg Èhù hk whsia j, Wmßu ialkaOh fldmuKo@  ^,'30& 

 ^;U j, úYsIag ;dm Odß;dj 390𝐽𝑘𝑔−1 𝑘−1 yd whsiaj, ú,hkfha úYsIag .=ma; ;dmh  335𝐽𝑔−1 fõ'& 

b)  (i) WIaK;ajh  00𝐶 isg  1000𝐶 olajd jeälsÍfï§ 𝐴 kï f,dayfhka ;kd we;s 20𝑐𝑚 È. f,day oKavla 
0.075 𝑚 m%idrKhla fmkajhs' 𝐵 kï f,dayfhka ;kk ,o iudk È.e;s oKavla tu WIaK;aj 
jeä lsÍfï§ 0.045 𝑐𝑚 m%idrKhla fmkajhs' by; 𝐴 yd 𝐵 f,day ovq len,s folla ixhqla; 
lsÍfuka 20 𝑐𝑚 È.e;s oKavla by; WIaK;aj mrdifha § 0.06 𝑐𝑚 m%idrKhla fmkajhs kï" 
ixhqla; oKafâ 𝐴 f,day fldgfia È. fldmuKo@  ^,' 50& 

 c)   ialkaO 10 𝑘𝑔 jq f,day l=Üáhla r`: ;sria mdrla Èf.a 5𝑚𝑠−1 taldldr m%fõ.fhka weof.k hhs' 
l=Üáh yd ud¾.h w;r >¾IK ix.=Klh 0.5 fõ kï" weof.k hdfï§ ;dm W;ai¾ck iS>%;dj 
fldmuKo@  ^,' 50& 


