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1' my; m%ldYhkaf.ka i;H jkafka"  

1.  lef;dav lsrK úoHq;a lafIa;%hl §" fCIa;%hg ,ïNlj wm.ukh fõ'      
2.  lef;dav lsrK hkq ialkaOhla iy pd,l Yla;shla iys; wxY= loïNhls'       
3.   lef;dav lsrK j, iajNdjh úi¾ck k<h ;=< we;s jdhqj wkqj fjkia fkdjk kuq;a lef;davhg 

Ndú;d lrk øjHh wkqj fjkia fõ'  
4.  lef;dav lsrK pqïNl flaIa;%hl § wm.ukhg ,lafkdfõ'   
5.  úúO jdhqj,ska ,efnk lef;dav lsrK j, wdfrdamKh $ ialkaOh wkqm;h ^𝑒⁄݉   wkqmd;h & 

tlsfklska fjkia fõ'    
 

2' mrudKqjla ;=, m%Odk lafjdkagï wxlh ݊ yd fldaKsl .uH;d  lafjdkagï wxlh ݈ úg ݊ + ݈ ≤ 4 
jkfia mej;sh yels Wmßu bf,lafg%dak .Kk jkqfha"   
1' 10    2.    30    3.   15     4.   20  5.   34 

 
 

3' 2ܱܰ  wKqj i|yd we¢h yels ia:dhS iïm%hqla; jHqy ixLHdj jkqfha"    
1' 1    2.    2    3.   3      4.   4  5.   5  

 
 

 

2ܪܥܱܪ  '4 2ܪܥ − − ܥ|ܥ          −   "ixfhda.fha IUPAC kduh jkqfha   ܪܱܱܥ2ܪܥ 

1.     3 - formyl - 5 - hydroxidopentane - 1 - oic acid  
2.    5 - hydroxy - 3 - formylpentane - 1 - oic acid 
3.     3 -  formyl - 5 - hydroxypentane - 1 - oic - acid 

4.   5 - hydroxy - 3 - formylpentanoic acid  

5.  3 - formyl - 5 - hydroxypentanoic acid 
 
  

 

ie,lsh hq;=hs  
 

 

 fuu m%Yak m;%h iuÕ wdj¾;s;d j.=jla imhd we;'  
 

 .Kl hka;% Ndú;hg bv fokq fke,efí' 
 

 ishÆu m%Yakj,g ms<s;=re imhkak'  W;a;r m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak' 

  1 isg 50 f;la jQ tla tla m%Yakhg hk ^1&" ^2&" ^3&" ^4&" ^5&  ms<s;=rej,ska ksjeros fyda b;du;a .e,fmk fyda f;dardf.k " th 
W;a;r m;%fha msgqmi oelafjk Wmfoia mrsos l;srhla fhdod olajkak'  
 

 id¾j;% jdhq ksh;h R =  8.314 J ݉1−ܭ1−݈݋   / wej.dâfrda ksh;h   ஺ܰ = 6.022  x  1023 ݉1−݈݋ $ma,dkala ksh;h ℎ =  6.626  x  10−34  ܵܬ $ 
wdf,dalfha m%fõ.h  ܥ =  3  x  108  ݉ܵ−1 

 

 ܪ

 Oܪ
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5' my; olajd wels m%ldYk j,ska wi;H m%ldYkh jkqfha"  

1.  wdj¾;hla Tiafia jfï isg ol=Kg h;au iM, kHIaÀl wdfrdamKh jeäfõ'    
2.  whãka j, iyixhqc wrh whãka j, jekavjd,a wrhg jvd l=vd fõ'       
3.   iu bf,lafg%dksl m%fNao j, mrudKql l%udxlh jeäùu;a iu. kHIaÀl wdfrdamKh jeäfõ'  
4.  ish¨ uq,øjH w;ßka fojk whkSlrK Yla;sh Wmßujkafka ݅ܮ j,h'  
5.  bf,lafg%dakhla ,nd .ekSfï § jeäu Yla;shla msglrkafka ܨ h'  
 

 wKqfõ khsg%cka mrudKqj wjg bf,lafg%dak hq., cHdñ;sh" yevh iy khsg%cka  2ܪܱܰܥ3ܪܥ  '6
mrudKqfõ TlaislrK wxlh ms<sfj,ska ksjerÈj olajd we;af;a"   

 1.  ;,Sh ;s%fldaKdldr" ;,Sh ;s%fldaKdldr" -3  2.   p;=ia;,Sh " ;,Sh ;s%fldaKdldr " -3 
          3.  ;,Sh ;s%fldaKdldr" fldeaKsl " -3       4.   p;=ia;,Sh " ;,Sh ;s%fldaKdldr" +3 

 5.   p;=ia;,Sh " msrñãh " -3  

       
 
7'      iïnkaOfhka ksjerÈ m%ldYh jkqfha"  
 
 
 

 

1.   by; wkqfõ ish¨ ldnka mrudKq tlu ;,hl mj;S'  
2.  wKqfõ ish¨ ܥ −               'nkaOk È. tlu w.hla .kS  ܪ
3.   wKqfõ ish¨ ldnka mrudKq 2݌ݏ  uqyqïlrKh ù mj;S'  
4.  wKqfõ ish¨ ܥ − ܥ − ܥ yd   ܪ − ܥ −                'nkaOk fldaK tlu w.hla .kS   ܥ

5.  wKqfõ yhsv%cka mrudKq ish,a,u tlu ;,hl msysghs'  
 
 
 

2ܵ(4ܪܰ)  3−݉݀ ݈݋݉ ødjK  25.0 ܿ݉3  lg  0.10   2݈ܥܽܤ 3−݉݀ ݈݋݉ 0.20 '08 4ܱ ødjK 20.0 ܿ݉3 la tla 
lrk ,§' fuys§ iEfok ܵܽܤ 4ܱ wjlafIamfha ialkaOh iy b;sßjk m%;sls%hlfha b;sßjk ujq, .Kk 
ms<sfj,ska jkqfha"    

 (Ba = 137 , S = 32 , O = 16) 

 1' 1.165 g  , 2 x 10−3 mol   2.  0.233 g  , 3 x 10−3 mol  3. 0.466 g  , 3 x 10−3 mol   
      

 4.  0.466 g  , 2 x 10−3 mol   5.   1.165 g  , 3 x 10−3 mol 
 

 
 

݊ܯܭ § ys§ Tlaiscka j, ujq,sl mßudj fidhd .ekSu i|yd l< mÍCIKhl  ݎݎ݋ݐ iy 760 §  ܥ270 '09 4ܱ  
iys; k<fha ialkaOhkays isÿjQ wvqùu 0.48 ݃  úh' msgjQ ܱ2 jdhqj c,h u;=msáka tl;= lr.kakd ,§' 270ܥ   § c,fha ika;Dma; jdIam mSvkh 26.7 torr fõ' § we;s ;;a;aj hgf;a ܱ2 jdhqfõ ujq,sl mßudj 
jkqfha" (O = 16, 1 torr = 133.32 Pa)    

   1.   25.51  ݀݉3     2.   0.002551  ݀݉3    3'  255.1  ݀݉3    4.    24.61  ݀݉3 5.    0.02461  ݀݉3 
 

10' my; i|yka c,Sh ødjKhkays  pH  w.h wvqjk ms<sfj, jkqfha" 0.10 ݈ܥܪ ܯ , , ݈ܥܭ ܯ 0.10 ,  ܪܱܱܥܪ ܯ 0.10 , ܽܰ ܱܱܥ3ܪܥ ܯ 0.05 ܯ) ܪܱܽܰ ܯ 0.10 =    ( 3−݉݀ ݈݋݉
 

, ܪܱܽܰ  .1 ,  ܽܰ ܱܱܥ3ܪܥ , ݈ܥܭ , ܪܱܱܥܪ , ݈ܥܪ  .2  ݈ܥܪ , ܪܱܱܥܪ , ݈ܥܭ , ܽܰ ܱܱܥ3ܪܥ  ݈ܥܪ
, ܪܱܽܰ  .3 , ݈ܥܭ , ܽܰ ܱܱܥ3ܪܥ , ܪܱܱܥܪ , ܽܰ ܱܱܥ3ܪܥ  .4         ݈ܥܪ , ܪܱܽܰ , ݈ܥܭ , ܪܱܱܥܪ  ݈ܥܪ
, ݈ܥܪ  .5 , ܪܱܱܥܪ ,  ܽܰ ܱܱܥ3ܪܥ , ݈ܥܭ  ܪܱܽܰ
 

 

11'    ܲ 4ܱ3−  , ,  3ܨܲ   hk ridhksl úfYaI j, ܲ  mrudKqfõ úoHq;a RK;dj jeäjk  3݈ܥܲ iy   −2ܱܲ2ܪ
 ms<sfj, jkqfha"  

−2ܱܲ2ܪ .1 < 3ܨܲ  <  ܲ 4ܱ3−  < ܲ   .2   3݈ܥܲ  4ܱ3−  < 3݈ܥܲ  <   −2ܱܲ2ܪ 3ܨܲ 

3݈ܥܲ   .3 < −2ܱܲ2ܪ  <  ܲ 4ܱ3−  < −2ܱܲ2ܪ   .4   3ܨܲ  <  ܲ 4ܱ3−  < 3݈ܥܲ  <    3ܨܲ 

−2ܱܲ2ܪ      .5 < 3݈ܥܲ  < 3ܨܲ  <  ܲ 4ܱ3− 
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12. TK WIaK;ajfha § 3ܱܥ2݃ܣ ys c,fha ødjH;djh  1.0 x 10−4 ݉3−݉݀ ݈݋  fõ' 0.01 ݉3ܱܰ݃ܣ  3− ݉݀ ݈݋   ødjKhla ;=< §  3ܱܥ2݃ܣ  ys ødjH;djh jkqfha"  
  

1. 4.0 x 10−8 mol dm−3  2.  4.0 x 10−10 mol dm−3       3.  1.0 x 10−10 mol dm−3 

4.    2.0 x 10−8 mol dm−3  5.   1.0 x 10−8 mol dm−3 
 
 

13' my; olajd we;s m%;sls%hdfõ m%Odk M,h l=ulao@   
 
   
 
 
 

 

  

 

 

 

 

 

 

 

 

 
14'  my; m%ldYkj,ska ksjerÈ m%ldYh jkqfha"    

   

   'j,g Niauhla f,i ls%hd l, yels w;r wï,hla f,i ls%hd l, fkdyelsh  3ܪܰ   '1
2. Tlaiscka wêl úoHq;a RK uQ,øjHhla jk w;r ixfhda.j, § lsisúfgl;a Ok TlaislrK 

wjia:d fkdfmkajhs'                
3.    ldnka idok Tlaihsv ish,a, wdï,sl ,CIK fmkajhs'      

         'j, nkaOk fldaKhg jvd úYd, fõ 2ܵܪ 2O  j,  nkaOk fldaKhܪ   .4

5.   mrudKql oe,sia j,ska hq;a øjH lsisúgl;a úoHq;a ikakhkh fkdlrhs'  
   

 ܪܱܽܰ  3−݉݀ ݈݋݉ tal Ndiañl ÿn, wï, ødjKhlska 50.0 ܿ݉3 la  0.05 ܣܪ  3−݉݀ ݈݋݉ 0.10 '15
ødjKhlska 50.0 ܿ݉3  la ñY% lrk ,§' fuu ødjKfha ܪ݌ w.h jkqfha"  (Ka(HA) = 1.0 x 10−5 mol dm−3) fõ'   
 

1. 6   2.   4   3.  5   4.   5.5   5. 4.5 
  

 

16' ܱܰ(݃) , ܱ2(݃)  iy  ܱܰ2(݃) hk m%fNao j, iïu; W;amdok tka;e,ams ms<sfj,ska 90.25 ݇1−݈݋݉ ܬ ,  fõ kï" my; m%;sls%hdj iïnkaOfhka i;H   1−݈݋݉ ܬ݇ iy 33.18  1−݈݋݉ ܬ݇ 0.00
jkqfha"      

 2ܱܰ (݃) +  ܱ2(݃)   →   2ܱܰ2(݃)   
  

1'   ish¨ WIaK;aj j,§ by; m%;sls%hdj iajhxisoaO fõ'    
2. ish¨ WIaK;aj j,§ by; m%;sls%hdj iajhxisoaO fkdfõ'                 
3.    by< WIaK;aj j,§ muKla m%;sls%hdj iajhxisoaO úh yel'      

4.   my< WIaK;aj j,§ muKla m%;sls%hdj iajhxisoaO úh yel'            

5.   by; m%;sls%hdj ms<sn|j ksYaÑ; mqfrdal:khla Èh fkdyel' 
 

17' *Sfkda,a (ܪ5ܱܪ6ܥ) iïnkaOfhka wi;H m%ldYh jkqfha"   
1'  *Sfkda, j, wdï,sl;djh we,afldfyd,j, wdï,sl;djhg jvd jeäh'   
2.  *Sfkda, kshqla,sfhda*s,sl ^kHIaáldó& wdfoaY m%;sls%hdj,g Ndckh fõ'               
3.  *Sfkda,j, bf,lafg%dakldó ^bf,lafg%d*s,sl& wdfoaY m%;sls%hd iS>%;dj fnkaiSka j,g jvd jeäh'  
4.  *Sfkda, *Sâ,a - l%d*aÜ W;afm%arl yuqfõ weis,alrKhg Ndckh fkdfõ'          

5   *Sfkda, ;kql 3ܱܰܪ yuqfõ khsfg%dlrKhg Ndckh fõ'    
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18' my; c, ksheÈj, yd ødjKj, ikakdhl;dj wdfrdayKh jk wkqms<sfj, jkafka"  
 uqyqÿ c,h" <sx c,h" wdiq; c,h" 1.0 ݈ܥܭ ܯ , = ܯ fuys^ ݈ܥܭ ܯ 0.10  &3−݈݉݀݋݉ 

    

1. wdiq; c,h  <  <sx c,h  <  0.1M KCl  <  uqyqÿ c,h  <  1.0 M KCl    

2.   <sx c,h  <  wdiq; c,h  <    0.1M KCl  <  uqyqÿ c,h  <  1.0 M KCl    

3.   <sx c,h  <  wdiq; c,h  <    0.1M KCl  <  1.0 M KCl  <  uqyqÿ c,h    

 4.   wdiq; c,h  <    <sx c,h  <  0.1M KCl  <  1.0 M KCl  <  uqyqÿ c,h    

 5.  <sx c,h  <  wdiq; c,h  <  uqyqÿ c,h  <    0.1M KCl  <  1.0 M KCl 
 
ܣ '19 + →  ܤ2    'hk m%;sls%hdj my; uQ,sl m%;sls%hd mshjrhka wkqj m%;sls%hdjg Ndckh fõ   ܦ
ܣ  + ⇌  ܤ  ௖ܭ fõ.fhka isÿjk iu;=,s; mshjrls' iu;=,s;;d ksh;h ;  ܥ  
ܥ  + ⟶  ܤ   fiñka ; ܦ  
 by; m%;sls%hdfõ fõ. m%ldYkh jkafka"  

1.  fõ.h = = fõ.h  .2   [ܤ]  [ܣ]௖ܭ  = fõ.h .3  [ܤ]  [ܥ]݇     2[ܤ]  [ܣ]݇ 

 4.  fõ.h = = fõ.h  .5    2[ܤ] [ܥ]݇    [ܤ]  [ܣ]݇ 
 
20' wKql iQ;%h 12ܱܪ6ܥ  jk  ܣ  kï ixfhda.h fn%daóka c,h (2ܱܪ / 2ݎܤ ) új¾K lrhs' ܣ ,  iuÕ  ܥܥܲ

m%;sls%hdfjka ,efnk M,h (ܤ)  fí%ä m%;sldrlh iuÕ ;o ly ^;eô,s& meye wjlafIamhla f.k fok 
w;r" ܱܰܽ(ݍܽ)ܪ  yuqfõ ix>kk m%;sls%hdjlg Ndckh fõ' ܤ,  iuÕ m%;sls%hdfjka ,efnk  ݅ܰ/2ܪ
M,h (ܺ)   wdï,sl ݊ܯܭ 4ܱ  ødjKhla iuÕ msßhï l< úg wj¾K ødjKhla ,efí'   ܣ  úh yelafla"  

 
 
 
 
 
 
 
 
 
 

 
21' iu;=,s; moaO;shlg fhdok ,o ixfrdaO wkqj my; l=uk m%ldYh i;Hfõo@  

1'  ksh; WIaK;ajfha § idkaøKh jeä l< úg iu;=,s;;d ksh;h fjkia fjñka m%;sls%hdj kj  
    iu;=,s;;djhla lrd t<fò'      
2.  ksh; WIaK;ajfha § mßudj jeä l< úg jdhquh m%fNao wvq me;a;g moaO;sh ú;eka fjhs'            
3.  ksYals%h jdhqjla tlal< úg th m%;sls%hdjg iyNd.s fkdjk neúka moaO;sfha fjkila isÿfkdfõ'   
4.  W;afm%arlhla tla l< úg bÈß m%;sls%hdfõ muKla fõ.h jeä lrhs'           

 5.   WIaK;ajh jeä l< úg ;dmodhl m%;sls%hdjg ys;lrfõ'  
 
(݃)  2ܣ '22     + (݃)  2ܤ2        ⇌ ௖ܭ                iu;=,s;;d ksh;h § ܭhk m%;sls%hdfõ 298 (݃) 2ܤܣ 2     = 2.5 x 1026 mol−1 dm3 fõ' 298ܭ ,(݃)2ܣ §  , ݈݋݉ 0.50  mßudj 2 ݀݉3 oDv  ݈݋݉ 0.50  (݃) 2ܤ

ixjD; n÷kl m%;sls%hdùug i<iajk ,§' iu;=,s; ñY%Kfha 2ܤܣ (݃)  idkaøKh jkafka"  
  3−݉݀ ݈݋݉  1.0 .3   3−݉݀ ݈݋݉ 0.125  .2   3−݉݀ ݈݋݉ 0.25  .1

 ';ksjerÈ ms<s;=r § fkdue  .5    3−݉݀ ݈݋݉ 0.50  .4 
 23' my; l=uk m%ldYh wi;H jkafkao@   
 

1'  idkaø 2ܵܪ 4ܱ  wï,hg úc,ldrlhla fukau Tlaisldrlhla f,i o yeisßh yel' 
             'nd fohs,  (݃)2ܪ yd  (ݏ) ܵܪܽܰ iuÕ m%;sls%hdfjka (݃)2ܵܪ jeämqr   (ݏ)ܽܰ  .2
    'ndfohs,   (݈)2ܱܪ iy  (ݏ)iuÕ m%;sls%hdfjka  ܰܽ2ܵ  (݃)2ܵܪ jeämqr (ݍܽ) ܪܱܽܰ  .3
, (ݏ)݃ܯ   .4 ܱܵ2(݃)  jdhqj iuÕ m%;sls%hdfjka  (ݏ) ܱ݃ܯ   yd (ݏ) ܵ݃ܯ  ,ndfohs'       

2ܵܪ idkaø  , (ݏ)ܵ   .5  4ܱ   wï,h iuÕ m%;sls%hfjka  ܱܵ2 (݃)  iy 2ܱܪ (݈)  ,ndfohs'  
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24' c,Sh ܱܰܽܪ ødjKhl ܪ݌ w.h 2980'13 § ܭ fõ' 298 ܭ § ødjKfha >k;ajh 1.15 ݃ ܿ݉−3  fõ kï 
ødjKfha  ܰܽ+  idkaøKh ݉݌݌  j,ska jkqfha" (ܰܽ = 23, ܱ = 16 , ܪ = 1)    
1.   20   2.   2000   3.  23    4.  200   5.   230 

 

25' 2ܰ (݃) + (݃) 2ܪ3     ⇌ ܪ∆ hk m%;sls%hfõ  (݃)3ܪ2ܰ   < 0  fõ' iu;=,s;;dfõ we;s by; moaO;shg 
lrk ,o ixfrdaOj,g moaO;sh olajk m%;spdrhka f.ka wi;H jkqfha"   

  
 1'  ksh; WIKa;ajfha § 2ܪ(݃) idkaøKh jeäl, úg iu;=,s;;d ksh;h fjkia fkdjk w;r" 

iu;=,s;;d ,CIHh bÈßhg keUqre fõ'  
 2.  ksh; WIaK;ajfha § mßudj jeä l< úg iu;=,s;;d ksh;h fjkia fkdjk w;r" iu;=,s;;d 

,CIHh miqmig keUqre fõ'               
 3.    WIaK;ajh jeä l<úg iu;=,s;;d ksh;h wvqjk w;r iu;=,s;;d ,CIHh jug keUqre fõ'  
4.   W;afm%arlh tla lsÍu uÕska iu;=,s;;d ,CIh ú;eka jk neúka iu;=,s;;d ksh;h fjkiafõ'   
5.   ksYals%h jdhqjla moaO;shg tla l< úg iu;=,s;;d ,CIHh fukau iu;=,s;;d ksh;h o fjkia    

fkdfõ' 
  

(݃) 2ܣ2  §  ܭ 298 '26 + (݃) 2ܤ   →    "fõ' fuu m%;sls%hdj iïnkaOfhka i;H jkqfha 1−݈݋݉  ܬ݇ hk m%;sls%hdfõ iïu; tka;e,ams úm¾hdih −250  (݃) ܤ2ܣ2  
 1'   ish¨ WIaK;ajj, § m%;sls%hdj iajhxisoaO fõ'   
 2.   by< WIaK;ajj,§ m%;sls%hdj iajhxisoaOj isÿúh yel'               
 3.    fuu m%;sls%hdfõ tkafg%dmS úm¾hih RK w.hla fõ'   
4.   fuu m%;sls%hdj my< WIaK;ajj, § iajhxisoaOj isÿ fkdfõ'    
5.   fuu m%;sls%hdfõ .síia Yla;s úm¾hdih .ek lsisÿ wkdjelshla m, l< fkdyel'  
 

27'      rEmfha oelafjkafka m%;sls%hdjl Yla;s me;slvls' 
 
     by; Yla;s me;slvg WÑ; m%;sls%hdjla jkqfha"   

  
+ ݎܤ3ܪܥ   '1  −ܪܱ    →  −ݎܤ  + ܪ3ܱܪܥ  
ݎܤ3ܪܥ   .2  −2ܱܪܥ3ܪܥ +   → 3ܪܥ   − ܱ  3ܪܥ2ܪܥ −
+ ݈ܥܥ3(3ܪܥ)   .3  ≡ ܥ3ܪܥ   −ܥ    → ܥ 3(3ܪܥ)   − ≡ ܥ ܥ   3ܪܥ −

ݎܤ3ܪܥ   .4 →  ݎܤ݃ܯ3ܪܥ + 3ܪܥ3ܪܥ    +  2ݎܤ݃ܯ  

+ ݈ܥ3ܪܥ   .5   −ܰܥ     → ܰܥ3ܪܥ   +   −݈ܥ 
 
 
 
 

28'  ksYals%h bf,lafg%dav fhdod .ksñka 300 1.0 § ܭ  x 105 Pa  mSvkhl § 0.10 ݉(ݍܽ)3ܱܰ݃ܣ 3−݉݀ ݈݋ l 
ødjKhla 2.0 ܣ  l Odrdjla úkdä 19'3 la ;=, hjñka úoHq;a úÉfþokh lrk ,§' wefkdavh wi<ska 
uqla; jk jdhqfõ mßudj by; ;;a;aj hgf;a fldmuKo@    

 ^whsiaj, úYsIag ;dm Odß;dj ^1F =  96500 C ݉1−݈݋  &    
1.    5.986  ݀݉3       2.   14.965  ݀݉3   3.   1.4965  ݀݉3  
4.    5.986  ܿ݉3    5.  149.65  ܿ݉3 

 
29' wdikak f,i fyda iudk j¾K muKla wvx.= jk ldKavh jkqfha" 
     

,  +2[6(2ܱܪ)݋ܥ]   .1          +3[6(2ܱܪ)ݎܥ]   ,  +2[6(2ܱܪ)݊ܯ]

,  +2[6(2ܱܪ)݊ܯ]   .2       +2[6(2ܱܪ)݅ܰ]   ,  +3[6(2ܱܪ)ݎܥ]

,  +2[4(3ܪܰ)ݑܥ]   .3 [4݈ܥ𝑒ܨ]   ,  +2[6(3ܪܰ)݅ܰ]   

,  +2[4(3ܪܰ)ܼ݊]   .4          +2[6(2ܱܪ)𝑒ܨ]   ,  −2[4݈ܥܼ݊]

,  −2[4݈ܥݑܥ]    .5   −[4݈ܥ𝑒ܨ]   ,  −2[4݈ܥ݅ܰ]
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(ݏ) 2(ܪܱ)ܽܥ '30  ⇌ (ݍܽ)+2ܽܥ  +     "iu;=,s;;djh iïnkaOfhka i;H jkqfha  (ݍܽ) −ܪ2ܱ
 1'   pH wvql, úg iu;=,s;;djh jug nrú" (ݏ) 2(ܪܱ)ܽܥ ys øjH;djh wvqfõ'   
 2.   pH  jeäl, úg iu;=,s;;djh ol=Kg nrù (ݏ) 2(ܪܱ)ܽܥ ys øjH;djh jeäfõ'                
    'ys ødjH;djh jeäfõ (ݏ) 2(ܪܱ)ܽܥ tla l< úg iu;=,s;;djh jug nrù  (ݏ)2݈ܥܽܥ    .3 
  'ys ødjH;djh jeäfõ  (ݏ) 2(ܪܱ)ܽܥ ødjKhla tlal< úg iu;=,s;;djh ol=Kg nrù  (ݍܽ) ܪܱܽܰ   .4
5.   ܰܽ3ܲ  ys ødjH;djh  (ݏ) 2(ܪܱ)ܽܥ ødjKhla tlal< úg iu;=,s;;djh ol=Kg nrù  (ݍܽ) 4ܱ

jeäfõ'  
 wxl 31 isg 40 f;la tla tla m%Yakh i|yd oS we;s (a), (b), (c) iy  (d) hk m%;spdr y;r w;=frka tlla 

fyda jeä ixLHdjla fyda ksjerosh' ksjeros m%;spdrh $ m%;spdr ljf¾ oehs f;dard .kak'  
 

(a) iy ( b) muKla ksjeros kï ( 1 ) u; o      
(b)  iy ( c) muKla ksjeros kï ( 2 ) u; o  
(c)  iy ( d) muKla ksjeros kï ( 3 ) u; o      
(a) iy (d) muKla ksjeros kï ( 4 ) u; o  

 fjk;a m%;spdr ixLHdjla fyda ixfhdackhla fyda ksjeros kï ^5& u; o W;a;r m;%fhys oelafjk 
Wmfoia mßÈ ,lKq lrkak' 

 

 by; Wmfoia iïmsKavkh 
 

1 2 3 4 5 
(a) iy (b) 
muKla 
ksjeroshs 

(b) iy (c) 
muKla 
ksjeroshs 

(c) iy (d) 
muKla 
ksjeroshs 

(d) iy (a) 
muKla 
ksjeroshs 

fjk;a m%;spdr ixLHdjla 
fyda ixfhdackhla fyda 

ksjeroshs 
 

 
31' ldnka iy khsg%cka mrudKq wvx.= iyixhqc wKq ms<sn|j my; oelafjk l=uk m%ldYh $ m%ldY 

ksjerÈ fõo@    
 a'   CO g Tlaisydrlhla f,i yeisßh yel'  b.   3ܱܥ2ܪ   hkq m%n, oaúNdiañl wï,hls'                 
 c.    2ܱܰܪ   hkq wia:dhs m%n, wï,hls'   d.    3ܱܰܪ    hkq m%n, Tlaisldrlhls' 
 

32.  ldnksl ixfhda. ms<sn|j my; l=uk m%ldYh $ m%ldY ksjerÈfõo@   
(a)   jhskhs,a fya,hsv kHIaáldó wdfoaYk m%;sls%hdj,g Ndckh fõ'      
(b)   ´kEu we,afldfyd,hla c,h iu`. yhsv%cka nkaOk idok ksid c,fha fyd|ska ødjH fõ'   

      (c)    weuhsv c,Sh ܱܰܽܪ iuÕ WKqiqï l< úg wefudakshd jdhqj úfudapkh lrhs'       
 (d)    *Sfkda, we,afldfyd,j,g jvd wdï,sl ksid ܰܽ23ܱܥ iuÕ 2ܱܥ jdhqj msglrhs' 
  
33.  my; tka;e,ams úm¾hdihka ksjerÈj kï lr we;af;a l=uk m%ldYh $ m%ldY uÕska o@     

(a)   2݈ܥ (݃)   →     iïu; mrudKqlrk tka;e,amsh      (݃) ݈ܥ 2  
(b)   (ݏ) 2ܫ   →    iïu; nkaOk ú>gk tka;e,amsh      (݃) ܫ 2  

      (c)    ܰܽ+ (݃) +  water  →      iïu; ic,k tka;e,amsh    (ݍܽ) +ܽܰ  
 (d)   ܰܽ(ݏ) ݈ܥ →   ܰܽ+(݃) +    iïu; oe,sia ú>gk tka;e,amsh  (݃)−݈ܥ  
 
34.  wekdhk y÷kd.ekSï mÍCId iïnkaOfhka my; l=uk m%ldYh $ m%ldY ksjerÈ fõo@    

(a)   ܵ2− whk wvx.= ødjKhlg c,Sh 3ܱܰ݃ܣ  ødjKhla tla l< úg ,efnk iqÿ meye wjlafIamh 
iys; ødjKh WKqiqï l< úg wjlafIamh l¨ meyehg yef¾'       

(b)   ܵ2ܱ32− whk wvx.= ødjKhlg ܾܲ(ܱܱܥ3ܪܥ)2  ødjKhla tl;= l< úg ,efnk iqÿ meye 
wjlafIamh iys; ødjKh r;a l< úg l¨ meyehg yefrhs'     

(c)    ܱܵ32− whk wvx.= >k ixfhda.hlg ;kql ݈ܥܪ  iaj,amhla tla lr WKqiqï l< úg msgjk jdhqj 2ܱ7ݎܥ2ܭ/+ܪ  j,ska fmdÕjk fmryka lvodisfhys ;eô,s meyeh fld< meyehg yrjhs'      
  

 (d)    ܱܰ3−  whk wvx.= >k ixfhda.hlg ;kql ݈ܥܪ tlalr r;al< úg ÿUqre jdhqjla msgfõ'   
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35.  my; m%;sls%hdj,ska kshqla,sfhda*s,sl wdl,k m%;sls%hdjla $ m%;sls%hd jkafka l=ulao@ l=uk tajdo@   
 
 
 
 
 
 
 
 
36.  my; l=uk m%ldYh $ m%ldY i;H fõo@    

(a)   ݃ܯ jd;h ;=< oykh l< úg ,efnk M,hg c,h oeuQ úg msgjk jdhqj fkia,¾ m%;sldrlh 
fm`.jQ fmryka m; ÿUqre meye .kajhs'   

(b)  c,h iy msfkdama;,ska wvx.= mÍCIK k,hg msßisÿ lr.;a ݃ܯ má lene,a,la oeuQ úg ødjKh 
frdaimeyehg yefrhs'       

(c)    ܫ− whk wvx.= ødjKhlg ;' 3ܱܰܪ  iy 3ܱܰ݃ܣ tlalr úg ,efnk wjlafIamh idkaø ܰ3ܪ ;=, 
Èhfõ'         

(d)   ݎܤ− whk wvx.= ødjKhlg ܾܲ(ܱܱܥ3ܪܥ)2  ødjKhla tla l, úg ,efnk wjlafIamh c,fhka 
;kql lr r;a l, úg wj¾K ødjKhla ,efí'  

 

37.  3݀ f.dkqfõ uQ,øjH iïnkaOfhka i;H jkafka my; l=uk m%ldYh $ m%ldY o@    
(a)   3݀ f.dkqfõ uQ,øjH w;ßka ܵܿ yd ܼ݊ wdka;ßl uQ,øjH f,i fkdi<lhs'    
(b)   3݀ f.dkqfõ ish¨ f,day úp,H TlaislrK wxl iys; legdhk idohs'        
(c)    3݀ f.dkqfõ f,day isis,a c,h iuÕ m%;sls%hd fkdlrhs'          
(d)   3݀ f.dkqfõ uQ,øjHj, m%:u whkSlrK Yla;sh 4 jk wdj¾;fha  ݏ f.dkqfõ uQ,øjHj, m%:u 

whkSlrK Yla;shg jvd jeäfõ' 
  

݈݋݉ 2.0 ܣ §  ܭ 298  .38  lska iy ݈݋݉ 3.0 ܤ  lska iukaú; mßmQ¾K ødjKhla ish jdIamh iuÕ 
iu;=,s;j mj;S' 298 ܣ § ܭ yd ܤ ys ix;Dma; jdIam mSvk ms<sfj,ska 1.2 x 104 Pa yd 1.5 x 104 Pa 
fõ' fuu iu;=,s; moaO;sh iïnkaOfhka my; l=ula $ l=uk tajd i;H fõo@     
(a)   jdIam l,dmfha uq̈  mSvkh 6.9 x 104 Pa  fõ'    
(b)   jdIam l,dmfha ܣ(݃) ys ujq, Nd.h 0.3478  fõ'         
(c)    jdIam l,dmfha ܤ(݃) ys ujq, Nd.h 0.6522   fõ'          
(d)   iu;=,s; moaO;sfha øj l,dmhg ܤ hï m%udKhla tla l< úg jdIam l,dmfha ܤ ys ujq, Nd.h 

jeäfõ'       
39.  my; l=uk m%ldYh $ m%ldYhka i;H fõo@     

(a)   0.001 ݉ܪܱܽܰ  3−݉݀ ݈݋  iy 0.001 ݈݉ܥܪ  3−݉݀ ݈݋   w;r wkqudmkh i|yd ´kEu o¾Ylhla 
Ndú;d l< yel'     

(b)   0.10 ݉ܪ4ܱܪܰ   3−݉݀ ݈݋  yd  0.10 ݈݉ܥܪ   3−݉݀ ݈݋  w;r wkqudmkh i|yd fu;s,a Tf¾kaÊ 
o¾Ylh iqÿiq fõ'        

(c)  0.10 ݉ܪܱܱܥ3ܪܥ   3−݉݀ ݈݋  yd 0.10 ݉ܪܱܽܰ   3−݉݀ ݈݋   w;r wkqudmkh i|yd i|yd 
msfkdama;,Ska o¾Ylh iqÿiq fõ'           

(d)   0.10 ݉ܪܱܱܥ3ܪܥ   3−݉݀ ݈݋  yd 0.10 ݉(ݍܽ) 3ܪܰ  3−݉݀ ݈݋ w;r wkqudmkh i|yd msfkdama;,Ska 
jvd;a iqÿiqfõ'     

   
40.      ܺ ixfhda.h ms<sn|j my; l=uk m%ldYh $ m%ldY i;H fõo@  
 
 

 
(a)   ܺ,   'iu`. m%;sls%hdfjka ,efnk M,h m%;srEm wjhj ^m%ldY& iudjhúl;dj fmkajhs  ݎܤܪ
(b)  ܺ ,  iu`. m%;sls%hdfjka ,efnk M,h m%;srEm wjhj ^m%ldY& iudjhúl;dj  ݈ܥܪ idkaø / (݃ܪ)ܼ݊

fmkajhs'       
(c)   ܺ m%;srEm wjhj ^m%ldY& iudjhúl;dj fmkajhs'          
(d)   ܺ  mdr;s%udk ^cHdñ;sl& iudjhúl;dj fmkajhs'    
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 wxl 41 isg 50 f;la tla m%Yakhla i|yd m%ldY folla bosrsm;a lr we;' tu m%ldY hq.,u fyd|skau 
.e,fmkqfha my; oelafjk mrsos (1), (2), (3), (4) iy  (5) hk m%;spdr j,ska ljr m%;spdrh oehs f;dard 
W;a;r m;%fha WÑ; f,i ,l=Kq lrkak' 

 

m%;spdrh m<uqjeks m%ldYh fojeks m%ldYh 

1 i;Hh i;H jk w;r m<uq m%ldYh ksjerosj myod fohs 

2 i;Hh i;H jk w;r m<uq m%ldYh ksjerosj myod fkdfoa 

3 i;Hh wi;Hh 

4 wi;Hh i;Hh 

5 wi;Hh wi;Hh 
] 

 
 

 
 

 

 m<uq m%ldYh fojeks m%ldYh 
 ,m%n ݈ܥܪ "ÿn, wï,hla jk w;r ܨܪ   .41

wï,hls'  
 j, úoHq;a RK;djhg ݈ܥ ys úoHq;aRK;djh ܨ
jvd jeäfõ'   

42. moaO;shl ia:dhs;djh wyUq;dj jeäùu;a 
iuÕ wvqfõ'  
 

wyUq;djfha ñkqula jk tkafg%dams fjki" 
WIaK;ajh" fN!;sl iajNdjh iy wxY= ieliS 
we;s wdldrh u; r|d mj;shs'     

43. by< WIaK;aj iy wvq mSvk j, §" ;d;aúl 
jdhq mßmQ¾K jdhqj, yeisÍug <Õd fõ'    

by< WIaK;aj iy wvq mSvkj,§ jdhq wKq w;r 
wka;¾ wKql wdl¾IK n, m%n, fõ'   

44. wvq idfmaCI wKql ialkaO iys; we,aäyhsv 
iy lSfgdak c,fha ødjH fõ     

we,aäyhsv iy lSfgdakj,g c,h iuÕ wka;¾ 
wKql H − nkaOk iEÈh yel'  

 

45. 

 ys wjê 2ܱܪ "j, wjê WIaK;ajh 3ܪܰ 
WIaK;ajhg jvd wvqh'    

 ,wKq w;r wka;¾ wKql wdl¾Yk n 3ܪܰ
m%n,;djh" 2ܱܪ wKq w;r wka;¾ wKql 
wdl¾Yk n, m%n,;djhg jvd wvqh'  

46. m%d:ñl we,s*eál weókj, Ndiañl;djh 
weks,Ska j, Ndiañl;djhg jvd wvqh'     

weks,Skaj, khsg%cka u; we;s tlir 
bf,lafg%dak hq., iïm%hqla;;dj u.ska 
wefrdueál j,h ;=< úia:dk.;ù we;'       

47. wdySkshia jdoh uÕska ܰ3ܪ j, Ndiañl;djh 
meyeÈ,s l< yelsh'  

 whkhla +ܪ "ys ܰ u; we;s tlir hq.auh  3ܪܰ
uÕska m%;s.%ykh l< yel'   

48. 0.001 moldm−3  HCl  yd 0.001 moldm−3  NaOH   w;r wkqudmkh 
i|yd ´kEu o¾Ylhla Ndú;d l< yel'   

wï, Niau o¾Ylhl whkSlrKh jQ" 
whkSlrKh fkdjQ wdldr fjkia j¾Kj,ska 
hqla; fõ'    

49. vhefidakshï ,jKh ܫܭ  iuÕ ܫ5ܪ6ܥ 
,ndfoa'     

ܰ ≡   ܰ+   ldKavh bf,lafg%d*hs,hla f,i 
ls%hd lrhs'     

50. Ndiañl udOHhl § 2ܵܪ nqnq,kfhka 2ݑܥ+ ,     'f,i wjlafIaml, fkdyel  ܵݑܥ
  −f,i wjlafIamkhg wvq ܵ2  ܵݑܥ whk+2ݑܥ
whk idkaøKhla wjYH h'     
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wdj¾;s;d j.=jla wjidk msgqfjys imhd we;' 
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A fldgi - jHqy.; rpkd 
 

^01& (a)   my; uQ,øjH $ ixfhda. § we;s .=Kh $ ,CIKh jeäjk ms<sfj,g ilikak'  

  (i)  𝐿𝑖2ܱ , , 2ܱܭ ܵ𝑖ܱ2  ,   &c,h iu`. m%;sls%hdfjka ,efnk M,fha Ndiañl;djh^  ܱ݃ܯ

   ........................... <   ........................... <   ........................... <  ...........................  

(ii)   ݈ܥ݃ܣ , , ݎܤ݃ܣ     & ødjH;djh ,=;  (ݍܽ)3ܪܰ ^     ܫ݃ܣ

   ........................... <   ........................... <   ...........................  

  (iii) 2ܱ݊ܯ   , 2ܱ7݊ܯ  , ,  ܱ݊ܯ      &wdï,sl;djh^   3ܱ݊ܯ

   ........................... <   ........................... <   ........................... <  ........................... 

  (iv) ܵ, ,݈ܥ ,ݎܣ     &dmdxlh;^    ܥ

   ........................... <   ........................... <   ........................... <  ...........................  

  (v)  𝐿𝑖, ,݁ܤ ,݃ܯ     &c,h iu`. m%;sls%hdfõ iS>%;djh^    ܽܤ

   ........................... <   ........................... <   ........................... <  ...........................  

  (vi) 2݈ܥܱܥ  , ,  2݈ܥ4ܪ2ܥ     &uOH mrudKqfõ uqyqïlrKfha  ܵ ,CIKh^    ܰܥܪ

   ........................... <   ........................... <   ...........................  
     

 

(b)      i.    fmdiamria j, Tlais wï,hla jk 3ܱܲ3ܪ i|yd ¨úia jHqyh w¢kak'    

ܪ     − ܱ − ܪ|ܱܲ| − ܱ − ܪ  

 

 

 

 

  ii.    ta i|yd we¢h yels ish¿u iïm%hqla; jHqy w¢kak'  

 

 

 

 

 

 

  iii.    tu jHqyj, ia:dhs;djh ms<sn| woyia olajkak' tfia oelaùug fya;=j ne.ska ,shkak'      

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

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

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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(c)  my; § we;s ¨úia jHqyh weiqßka § we;s j.=j mqrjkak'  

 

 

 

 

 

 

 

 

 

 

 

 (d)  my; § we;s m%ldYk i;Ho wi;H o hkak m%ldY lr fláfhka fya;= myokak'  

  (i)   Para - nitrophenol  j, ;dmdxlhg jvd otho-nitrophenol j, ;dmdxlh wvqh'  

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

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

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

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

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

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

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

  (ii)   ܼ݊ yd ܵܿ hk ݀ f.dkqfõ uQ,øjHhka wdka;ßl uQ,øjH fõ'   

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

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

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

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

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

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

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

^02& (a)  X  hkq ݌  f.dkqjg wh;a mrudKql l%udxlh 20 g  wvq uQ,øjHhls' tys ks¾hq.aul bf,lafg%dak 
tlla we;' frÈ yd lvodis úrxckh lsÍug ܺ fhdo .kS'   

(i)  X  y÷kd.kak'  
 

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

  (ii)  X   ys iïmsKaä; bf,lafg%dksl úkHdih ,shkak'    

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

mrudKqj ஺ܵ ܱ஻ ܱ஼ ܱ஽ ܸܴܵܲܧ hq.,a .Kk     

bf,lafg%dak hq., cHdñ;sh     

yevh     

uqyqïlrKh     

TlaislrK wxlh     
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  (iii)  ܺ, 3 jk wdj¾;fha uQ,øjH iu`. idok ixfhda.j, iQ;% ,shd tajdfha wdï,sl $ NdIañl $ 
WNh.=KS $ WodiSk iajNdjh i|yka lrkak'     

uQ,øjH ܰܽ ݈ܣ ݃ܯ ܵ𝑖 ܲ 

ixfhda.h      

iajNdjh      

 

  (iv)  ܺ Tlaisldrlhla f,i ls%hdlrk wjia:djlg WodyrKhla fokak'  

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

  (v)  ܺ  c,h iu`. olajk ;=,s; m%;sls%hdj ,shkak' th l=uk j¾.fha m%;sls%hdjla o@  

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

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

  (vi)  ܺ  idok Tlais wï, 2 l jHqy we| ܥܣܷܲܫ kduhka ,shkak'     

 

 

 

 

        

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

 (b)  Tng ܣ, ,ܤ ,ܥ , 3ܱܥܽܥ  f,i f,an,a lrk ,o mÍCIK k, 5 la ,nd § we;' tajdfha ܧ yd  ܦ , 2݈ܥܽܤ , 3ܱܰ݃ܣ ܼ݊ܵ 4ܱ  yd ܱܰܽܪ ys >k ixfhda. wvx.= fõ' ^ms<sfj,ska fkdfõ' & tu 
ixfhda. mÍCIK j,g Ndckh l< úg ,enqkq ksÍCIK my; olajd we;'     

 mÍCIKh ksÍCIKh 

(a) ixfhda. fjk fjku c,fha Èh lrk ,§' ܦ ixfhda.h yer b;sß ish,a, c,fha Èh 
úh' 

(b) ,enqKq A, B, C, E c,Sh ødjK j,ska fldgi 
ne.ska fjka lrf.k ;' ݈ܥܪ tl;= lsÍu'  

 j,ska muKla iqÿ mdg wjlafIamhla ܥ
,eìKs'  

(c) fmr mßÈu A, B, E j,g fjk fjku ;' 2ܵܪ 4ܱ  l%ufhka tl;= lrk ,§'  
 j,ska muKla iqÿ mdg wjlafIamhla ܧ
,efnk w;r jeämqr ;' 2ܵܪ 4ܱ  oeuQ úg Èh 
fkdfõ'  

(d) ܣ yd ܤ ys c,Sh ødjK j,g  ܰ(ݍܽ) 3ܪ fjk 
fjku tl;= lrk ,§'  

 f.ka muKla iqÿ mdg fc,àukh ܤ
wjlafIamhla ,efí'  

  

  (i)  A, B, C, D, E fjkalr y÷kd.kak'  

     A  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   B ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     C  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''   D ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

     E  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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  (ii)  C ixfhda.h  yd ;' ݈ܥܪ w;r m%;sls%hdfjka ,efnk M,hg jeämqr ;kql ܰ3ܪ tl;= l< úg 
,efnk M,fha ridhksl iQ;%h ,shkak' tys ܥܣܷܲܫ kduh ,shkak'   

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

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

  (iii)  fuu >k ixfhda. Ndú;d lr myka ish¿ mÍCIdj isÿl< úg oe,a,g j¾Khla ,nd fok 
ixfhda. f;dard tajdfha j¾K ,shkak'    

ixfhda.h oe,af,a j¾Kh 

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

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

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

 

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

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

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

        

^03& (a)  ܣ  yd ܤ w;r m%;sls%hdj 400ܭ WIaK;ajhlg r;a lrk ;=re wdrïN fkdjk nj ksÍCIKh lr we;'  

(݃)ܣ       "§ ܭ 400   + (݃) ܤ    → (݃) ܥ   +  'mßÈ m%;sl%shd fõ  (݃) ܦ  

  ^i&  400K  f;la WIaK;ajh jeä lrk ;=re m%;sls%hdj wdrïN fkdùug fya;=j fláfhka meyeÈ,s 
lrkak' 

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

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

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

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

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

  ^ii&  m%;sls%hd ñY%Kh ldur WIaK;ajfhau ;nd ñY%Khg ݀ f.dkqfõ uQ,øjHhlska iaj,amhla tla l< 
úg m%;sls%hdj iS.%fhka isÿfõ' fya;=j fláfhka meyeÈ,s lrkak'    

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

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

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

  (iii)  by; jdhquh m%;sls%hd ñY%Kh i|yd 300ܭ § yd 400 ܭ fnda,aÜiaudka jHdma;s jl% w¢kak'  
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   (iv)  500ܭ  fuu m%;sls%hd ñY%Kh my; iu;=,s;;djhg t<fò'  

+  (݃)ܣ       ⇌  (݃) ܤ   (݃)ܥ   +   @w.h fldmuKo ܩ∆ túg m%;sls%hdfõ  (݃) ܦ  

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

 (b)    (i)    pH w.h w¾: olajkak'   

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

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

  (ii)  ܶܭ  WIaK;ajfha § idkaøKh 0.1 ݉3−݈݉݀݋ jk ݈ܥܪ øjKhlska 10ܿ݉3 la yd idkaøKh 0.01 ݉3−݈݉݀݋ jQ 2ܵܪ 4ܱ  ødjKhlska 10ܿ݉3  ñY% lrk ,§' mßud úm¾hdihla isÿ fkdúKs 
kï kj ødjKfha pH  w.h fldmuKo@    

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

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

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

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

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

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

  (iii) c,fha whksl .=Ks;h ݓܭ kï" by; ødjKfha ܱ(ݍܽ)−ܪ idkaøKh 

      log10 [(ݍܽ)−ܪܱ]  =  ܲ௄௪      'ு   nj fmkajkak݌ +

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

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

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

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

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

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

  (iv)   tu.ska fyda wka l%uhlska by; ødjKh ;=, we;s [ܱ(ݍܽ) −ܪ ]  .Kkh lrkak'             

    tu WIaK;ajfha § ݓܭ = 1.2 x 10−10 ݉6−2݈݀݉݋'     
    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

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

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

^04& (a)  ܣ, ,ܤ ,ܥ  'jk wefrdaueál tal wdfoaYs; iudjhúl uOHidr 5 ls  12ܱܪ9ܥ hkq wKql iQ;%h ܧ iy ܦ
tu uOHidr 5 fmkajk .=K my; oelafõ' 

,ܤ muKla m%;srEm - wjhj iudjhúl;dj fkdolajk w;r ܦ iy ܣ    ,ܤ 'u.ska TlaislrKh fkdfõ ܥܥܲ ixfhda.h ܦ u.ska TlaislrKh ù ܲ ixfhda.h idok w;r ܥܥܲ ixfhda.h ܣ 'th olajhs ܧ iy ܥ ,ܳ u.ska TlaislrKh jk w;r  túg ms<sfj,ska ܥܥܲ .hk ixfhda ܧ iy ܥ ܴ iy ܵ ixfhda. 
idohs' ܵ ixfhda.h ܰ3ܱܰ݃ܣ /3ܪ iu`. ß§ o¾mKhla ,nd foa' ܳ iy ܴ tfia fkdfõ' ܳ,  iu`. ls%hd lr bkamiq c,úÉfþokh l< úg ,efnk M,fha wiuñ;sl ldnka  ݎܤ݃ܯ2ܪܥ3ܪܥ
mrudKqjla mj;S"    
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  i' ܣ , , ܤ , ܥ   'hk uOHidrj, jHqy my; fldgq;=< w¢kak ܧ iy  ܦ
  

 

 

 

 

             A                                          B                                             C 

 

       

 

 
    

      D       E 

  ii ' ܲ, ܳ, ܴ iy ܵ hk ixfhda.j, jHqy my; fldgq ;=< w¢kak'  

 

 

 

 
 

     P        Q          R                        S  

  iii.      A iy D y÷kd .ekSfï mÍCIKhla tys ksÍCIKh o iu`. i|yka lrkak'  
 
    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

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

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

iv.   ܲ iy ܳ  y÷kd .ekSfï mÍCIdjla tys ksÍCIKh o iu`. i|yka lrkak'  
  
      ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

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

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

 (b)  my; m%;sls%hdj i<lkak'  

  i.                                                                     ta i|yd ms<s.; yels hdka;%Khla ,shkak'  
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    ii   fuys§ ks¾c,Sh 3݈ܥ݈ܣ j, jeo.;alï 2 la i|yka lrkak'  

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

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

    iii   by; hdka;%Kfha § ¨úia NIauhla f,i ls%hd lrk wekdhkh l=ulao@ 

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

 (c)   my; § we;s tla tla m%;sls%hdfõ m%Odk ldnksl M,h i|yka lrkak'       
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ridhk úoHdj - 2020  - 13 fY%aKsh  

B - fldgi 

² fuu fldgiska m%Yak follg muKla ms<s;=re imhkak' 
 

 

 

^05& (a)  27  0݈݋݉ 0.50  (ݏ) ܣ § ܥ , , (ݏ) ܣ olajd r;al, úg ܥw;r lsisÿ m%;sls%hdjla isÿfkdjk w;r moaO;sh 127  0 (݃)ܤ yd  (ݏ)ܣ §  ܥmßudj 4.157 ݀݉3 jk oDv ixjD; n÷kl ñY% lrk ,§" 27  0 ݈݋݉ 0.80 (݃) ܤ   'idoñka my; iu;=,s;;djhg t<efò  (݃)ܥ iu`. m%;sls%hd lr (݃)ܤ
 

(ݏ)ܣ2   + (݃)ܤ3    ⇌ (݃)ܥ2      →    (1) 
           fuu wjia:dfõ moaO;sh ;=< ݈݋݉ 0.20 (݃)ܥ iE§ ;sìKs' 

  by; moaO;sh 427  0ܥ  ܥ g r;al< úg moaO;sh ;=, by; iu;=,s;;djhg wu;rj ܥ(݃) ,  (݃)ܦ
yd ܧ(݃) njg úfhdackh fjñka my; iu;=,s;;djh o we;s lr .kS'  

 

(݃)ܥ    ⇌ (݃)ܦ    +    (݃) ܧ  
 

  fuúg moaO;sh ;=, ݈݋݉ 0.20  (݃)ܤ  yd  ݈݋݉ 0.25  (݃)ܦ   iE§ ;sìKs'   
 

  (i)  127  0ܥ  § iu;=,s; moaO;sfha uq¿ mSvkh fidhkak'   

  (ii)  127  01^ §   ܥ& moaO;sfha iu;=,s;;d ksh;h ݌ܭ .Kkh lrkak'  

  (iii)  by; (𝑖𝑖) fldgfiys ݌ܭ Ndú;fhla 127  0ܿܭ §  ܥ w.h fidhkak'  

 (iv)  427  0ܥ  § moaO;sfha tla tla jdhQkaf.a wxYsl mSvkhka .Kkh lrkak'   

  (v)  427  01^ §  ܥ& yd ^2& iu;=,s;hka i|yd ݌ܭ w.hka .Kkh lrkak'  

 (vi)  by; WIaK;aj 2 ys ,enqKq  ݌ܭ w.hka Ndú;fhka ^1& m%;sls%hdj ;dmodhl o $ ;dm wjfYdaIl 
o hkak fya;= olajñka meyeÈ,s lrkak' 

  (vii)   127  0ܥ mj;sk iu;=,s; moaO;shg ndysßka ݈݋݉ 0.20 (݃)ܤ  iy ݈݋݉ 0.10 (݃)ܥ tl;= lrk ,§' 
túg by; ^1& iu;=,s;h l=uk ÈYdjlg .uka lrhso hkak iqÿiq .Kkhla u.ska fmkajkak'  

 

 (b) (I) my; ;dm ridhksl o;a; iólrK j,ska olajkak'    

(i)  Na(s)  ys iïu; W!¾Ojmd;k tka;e,amsh  =   + 108 kJ mol−1  

(ii) fidaähï ys iïu; m%:u whkSlrK tka;e,amsh  =  + 500 kJ mol−1 
(iii) ܰܽ(ݏ)ݎܤ ys iïu; W;amdok tka;e,amsh   =  − 411 kJ mol−1 
(iv) 2ݎܤ(l)  ys iïu; jdIamSlrK tka;e,amsh    =  + 30.91 kJ mol−1 
(v) 2ݎܤ(g)  ys iïu; nkaOk ú>gk tka;e,amsh   =  + 192  kJ mol−1 
(vi) ݎܤ(g)  ys iïu; bf,lafg%dalrK tka;e,amsh   =  − 325kJ mol−1 
(vii) ܰܽݎܤ(s)  ys iïu; oe,sia ú>gk tka;e,amsh   =           x  kJ mol−1 
 

(II) by; (I) ys o;a; u.ska ܰܽ(ݏ) ݎܤ iïu; oe,sia ú>gk tka;e,amsh fiùu i|yd iqÿiq fndaka 

ydn¾ jl%hla ks¾udKh lr tu.ska ݔ ys w.h .Kkh lrkak'   
 

 (c)   298 ܵܯ § ܭ  'c, ødjH;djh 2 x 10−6 mol dm−3 fõ (ݏ) 4ܱ

  (i)  ܵܯ   'ødjH;d .=Ks;h fidhkak §   ܭ 298 (ݏ) 4ܱ

  (ii)  1 x 10−2 mol dm−3  ܰܽ2ܵ 4ܱ  § ødjKhla ;=, § ܵܯ 4ܱ ødjH;dj fidhkak'  

  (iii)  1 x 10−5 mol dm−3  ܰܽ2ܵ 4ܱ  ødjK 50.0 ܿ݉3 la yd 2 x 10−5 mol dm−3  2(3ܱܰ)ܯ  ødjK 50.0 ܿ݉3la ñY% lsÍfï § ܵܯ 4ܱ wjlafIam fõo@ fkdfõo@ hkak iqÿiq .Kkhla u`.ska 
fmkajkak'      
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^06& (a)    25  0ܪܱܽܰ  3−݉݀ ݈݋݉ 0.20  §  ܥ ødjKhla iy 0.10 ݉ܪܱܱܥ3ܪܥ  3−݉݀ ݈݋  ødjKhla w;r 

wkqudmkh i<lkak' fuys§  3݉ܿ 25.0   ܪܱܱܥ3ܪܥ la wkqudmk ma,dial=jlg f.k ìhqfrÜgqfõ 

we;s 0.10 ݉ܪܱܽܰ 3−݉݀ ݈݋ ødjKhla l%ufhka tl;= lrk ,§' 250ܥ §   Ka(CH3COOH) =1.8 x 10−5  ݉3−݉݀ ݈݋  fõ'   

  (i)   wdrïNl  3ܪܥCOOH  ys ܪ݌ w.h .Kkh lrkak'     

  (ii)   NaOH  ødjK 10.0 ܿ݉3 la wkqudmk ma,dial=jlg tla l< úg wkqudmk ma,dial=fõ we;s 

ødjKfha ܪ݌  w.h .Kkh lrkak'   

  (iii)  by; (𝑖𝑖) ys ødjKhg iajdrCIl øjKhla f,i ls%hd l< yelso@ Tnf.a ms<s;=r myokak'  

  (iv)  iul;d ,CIhg <`.d ùu i|yd wjYH ܱܰܽܪ mßudj .Kkh lrkak'  

  (v)   iul;d ,CIHfha pH w.h .Kkh lrkak' 

 (vi)   ܱܰܽ3݉ܿ 20.00  ܪ la wkqudmk ma,dial=jg tla l< úg wkqudmk ma,dial=fõ we;s ødjKfha pH w.h .Kkh lrkak'  
  fuu ødjKhg iajdrCIl ødjKhla f,i ls%hd l< yelso@ Tnf.a ms<s;=r myokak'  

 (vii)  tl;= lrk ,nk m%N, Niau ødjK mßudj iu`. wkqudmk ma,dial=fõ we;s ñY%Kfha ܪ݌ 

w.h fjkiajk whqre lgq igykska olajkak'  ^wCI kï lrkak" ݕ wCIh u; ܪ݌ o" ݔ- wCIh 
u; tl;= lrkq ,nk m%N, Niau ødjK mßudj o olajkak' iul;d ,CIH ,l=Kq lrkak' & 

 (viii)  fuu wkqudmk i|yd my; l=uk o¾Ylh jvd;a iqÿiq fõo@    

o¾Ylh o¾Ylfha ܪ݌ mrdih 

A 3 - 5 

B 6 - 8 

C 8 - 10 

D 7 - 9 
 

 (b)   (I) 200C mj;sk whsia 90 kg la 00 C ys mj;sk c,h njg m;a lsÍug wjYH jk ;dm m%udKh 

fidhkak' whsiaj, úYsIaG ;dm Odß;dj" S = 2.09 J g−1  0C−1 fõ' 00 C §  whsia j, ú,hkfha 

tka;e,ams úm¾hdih 6.0 kJ mol−1  fõ'       
  (II)   A yd B ñY% ù mßmQ¾K øjKhla idohs' 298 K § A ys 2 mol lska iy B 3 mol lska iukaú; 

ødjKhl uq¿ jdIam mSvkh 6.4 x 104 Pa fõ' fï WIaK;ajfha § ixY=oaO ܣ ys jdIam mSvkh 5.0 x 104 Pa  fõ'   

   (i) 298 ܭ § ixY=oaO ܤ ys jdIam mSvkh .Kkh lrkak'  

  (ii)   298 ܭ § mj;sk by; ødjKh iu`. iu;=,s;j mj;sk jdIam l,dmfha ܣ yd ܤ ys ujq, 
Nd. .Kkh lrkak'   

  (iii)  by; moaO;sfha jdIam mSvk ixhq;s jl%fha o< igykla w¢kak' 

   ^tys uq̈  jdIam mSvkh ஺ܲ஻  ,  ys wdxYsl mSvk" ஺ܲ  yd ஻ܲ  úp,khka o oelaúh  ܤ yd  ܣ
hq;=h'&    

     

^07& (a)  (I)  ziïu; ue.akSishï bf,lafg%davh yd laf,daÍka bf,lafg%davh u.ska úoHq;a ridhksl fldaIhla  
     ;kd we;'  

ఏ( ஼௟2 (௚) / ஼௟−(௔௤))ܧ      =  +1.36 ܸ  

ఏ(ெ௚2+ (௔௤) / ெ௚(௦))ܧ      =  −2.37  ܸ  

   (i)   fldaIfha wefkdavh iy lef;davh y÷kd.kak' 

   (ii)   wefkdaãh iy lef;daãh m%;sls%hdjka ,shkak'  

   (iii)   iuia; fldaI m%;sls%hdj ,shd olajkak' 

   (iv)   fldaIh ܥܣܷܲܫ l%uhg wxlkh lrkak'  

   (v)   fldaIfha úoHq;a .dul n,h .Kkh lrkak'  
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 (II)  ldnka bf,lafg%dav fhdod .ksñka 0.5 ݉ܵݑܥ  3−݉݀ ݈݋ 4ܱ  ødjKhlska 250.0 ܿ݉3  2.0A la Odrdjla 
meh 1 la ;=, heùfuka úoHq;a úÉfþokh lrk ,§'  

= ݑܥ)      63.5 , = ܨ1    (1−݈݋݉ ܥ 96500 

   (i)   úoHq;a úÉfþokh lsÍug wod, kï lrk ,o mÍCIKd;aul wegjqfï o< igykla w¢kak'  

   (ii)   wefkdavh iy lef;davh wi< isÿjk m%;sls%hd ,shd olajkak'   

   (iii)   lef;davh u; ialkaOh jeäfõo@ wvqfõo@ hehs i|yka lr wod< ialkaOh .Kkh lrkak'  

   (iv)   meh 1 lg miq ødjKfha ܵݑܥ 4ܱ idkaøKh .Kkh lrkak'   

   (v)   idkaøKh .Kkh lsßfï § Tn úiska lrk Wml,amk i|yka lrkak'    

 

(b)  (I)  ܺ   kue;s wdka;ßl f,dayh c,Sh udOHfha § ܻ  j¾Kj;a ixlS¾K whkh idohs' ܻ g [ܺ(2ܱܪ)௠]௡+   wdldrfha ridhksl iQ;%hla we;' ܻ  my; m%;sls%hdj,g Ndckh fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 

   (i)   ܺ f,dayh y÷kd.kak'   

   (ii)   ܻ ixlS¾Kfha § ܺ ys TlaislrK wxlh y÷kd.kak'    

   (iii)   ܻ ixlS¾K whkfhys ܺ ys bf,lafg%dak úkHdih ,shd olajkak'    

   (iv)   ݊  yd ݉  ys w.hka y÷kd.kak'    

   (v)   ܻ ys cHdñ;sh l=ulao@ 

   (vi)   ܲ, ܳ, ܴ, ܵ  yd ܶ  ys jHqy y÷kd.kak'  

   (vii)   ܻ , ܳ, ܶ, ܴ  yd ܵ  ixlS¾K whkhkays ܥܣܷܲܫ kduhka ,shkak'  
 

 (II)  ܣ,  hkq ix.; ixfhda. fõ' tajd ish,a,gu wIaG;,Sh cHdñ;shla we;' tu ixfhda.j, wKql ܥ yd   ܤ
iQ;% jkqfha ^ms<sfj,ska fkdfõ' &   

ܫ2݈ܥ݋ܥ    ,  12ܪ4ܰ ݎܤ݈ܥ݋ܥ 3݈ܥ݋ܥ  iy 12ܪ5ܱܰ2   'fõ  12ܪ4ܰ

         ixfhda.j, c,Sh ødjKj,g 3݈ܥܪܥ iaj,amhla iy 2݈ܥ tla l< úg ,enqKq ksÍCIK my; § we;' 
    

ixfhda.h 3݈ܥܪܥ iy 2݈ܥ Èhr fh¥ úg ksÍCIKh 

A 3݈ܥܪܥ ia:rfha lsisÿ fjkila ke;' 

B 3݈ܥܪܥia:rh oï mdg fõ' 

C 3݈ܥܪܥ ia:rh ;eñ,s meyefõ'  

    (i)   ܣ,    'ys jHqy ,shkak ܥ yd ܤ

   (ii)   3݈ܥܪܥ  yd 2݈ܥ  Èhr fh¥ úg isÿjk m%;sls%hd ^wod< whkh muKla f.k& ,shkak'     

   (iii)    by; § we;s ixfhda. j, whksl f,i we;s wekdhkhla $ wekdhk ;sfí kï tu tla tla 
wekdhkh y÷kd .ekSu i|yd by; i|yka mÍCIdj yer fjk;a mßCIdjla ksÍCIKh o iu`. 
i|yka lrkak' 
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C - fldgi 
² m%Yak follg muKla ms<s;=re imhkak' ^tla  tla m%Yakhg ,l=Kq 15 ne.ska ,efí'& 
 

^08& (a)    ܪ2ܱܪܥ2ܪܥ3ܪܥ  tlu wdrïNl ldnksl ixfhda.h f,i Ndú;d lr mshjr 8 lg fkdjeä mshjr 
ixLHdjla u.ska my; ixfhda.h ixiaf,aIKh lrkak'   

 
 
 

 
 

 
  

 (b)   my; i|yka tla tla mßj¾;kh mshjr 5 lg fkdjeä mshjr ixLHdjla Ndú;d lr isÿ lrkafka 
flfiaoehs fmkajkak'    

 
 
 
 
 

 (c) my; i|yka ridhksl m%;sls%hdj i<lkak'  
 
 
 

(i) fuh l=uk wdldrfha m%;sls%hd j¾.hla oehs i|yka lrkak'   

(ii) by; m%;sls%hdj i|yd ms<s.; yels hdka;%Khla i|yka lrkak'   
  

^09& (a)  ܣ  hkq wj¾K >k øjHhls'  ܣ  r;al< úg  ܤ  kï iqÿ meye;s >k øjHhla b;sß lrñka ܥ kï 

wj¾K jdhqjla uqod yÍ' ܤ ;kql 2ܵܪ 4ܱ wï,h iu`. m%;sls%hd ù ÿUqre mdg jdhqjla ,nd foa' ܤ , , ܣ 'kï ixfhda.hla ,nd fohs ܧ kï wj¾K jdhqjla iy ܦ iu`. r;al, úg  ݈ܥ4ܪܰ 2ܵ(4ܪܰ) 4ܱ    iu`. r;a l< úg ܩ kï iqÿ meye;s >k øjHhla b;sß lrñka ܨ kï wj¾K 

jdhqjla uqod yÍ'  ܧ iy ܩ hk folu nkaika oe,a,g ly myehla ,nd ÿks' ܥ jdhqj r;alrk ,o ݃ܯ iu`. m%;sls%hd fõ' ܦ jdhqj o r;alrk ,o ݃ܯ f,dayh iu`. m%;sls%hd fõ' túg ,efnk M,h 

c,h iu`. m%;sls%hd ù ܰ3ܪ jdhqj iEfoa'   

   (i)   A  isg G olajd jQ øjHhka y÷kd .kak'    

  (ii)   by; i|yka ish¿ m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shkak'  

 (b) f,an,a rys; mÍCIK k, 4 l fjk fjku ܼ݊(ܱܰ3)2 , 2ܵ(4ܪܰ) 4ܱ  , ܰ hk ixfhda.j, c,Sh ødjK mj;S' c,Sh  2(3ܱܰ)ܽܤ iy  4ܪܱܱܰܥ3ܪܥ  ødjKhla muKla Ndú;d lr by; ødjK ܪܱܽ
4 fjkalr y÷kd .kakd wldrh i|yka lrkak'   

(c)  ݑܣ,  jeä m%udKhl Èh 3ܱܰܪ j,ska muKla iukaú; ñY% f,dayhlska 1.6 ݃ la idkaø ݑܥ yd ݃ܣ

lrk ,§' ^ ݑܣ muKla idkaø 3ܱܰܪ iu`. m%;sls%hd fkdlrhs'& ,efnk ødjKh fmrd ݑܣ fjka lr 

b;sß ødjKhg jeämqr ݈ܥܪ ødjKhla tla lrk ,§' túg ,efnk wjlafIamh fmrd fidaod úh<d 

.;aúg ialkaOh 0.287 ݃ úh' b;sß ødjKhg jeämqr ܫܭ ødjKhla tla lr ksoyia jQ 2ܵ2ܱ3ܽܰ  3−݈݉݀݋݉ 0.10  2ܫ  ødjKhla u.ska wkqudmkh lrk ,§' wka; ,CIfha ìhqfrÜgq 

mdGdxlh 40.0 ܿ݉3  úh' ^id'm'ia' ݃ܣ = 108  , ݑܥ = 63.5  , ݈ܥ = 35.5& 

 (i)     fuu mÍCIKfha § isÿjk m%;sls%hd i|yd ;=,s; iólrK ,shkak'       

 (ii)    by; wkqudmkh i|yd fhdod .kakd o¾Ylh i|yka lr tu o¾Ylh ødjKhg tla lrk 
wjia:dj o i|yka lr tu wjia:dfõ o¾Ylh fh§ug fya;= i|yka lrkak'   

  (iii)     ñY% f,dayh ;=, wvx.= ݑܣ,   'j, ialkaO fidhkak  ݑܥ yd ݃ܣ
 

ridhksl øjH ,ehsia;=j"  ܲܥܥ, idkaø 2ܵܪ 4ܱ ,  "úh<S B;r /  ݃ܯ    ,   2ܱܪ  / +ܪ
;kql  2ܵܪ 4ܱ ,   5݈ܥܲ
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^10& (a)   my; ixlS¾K whk yd ixfhda. j, ܥܣܷܲܫ kduhka i|yka lrkak'  

  (i)     [ܰ𝑖4݈ܥ]2−    (iii)     [4݈ܥ݋ܥ]2ܭ 
  (ii)     [6(3ܪܰ)݋ܥ]2+    (iv)     [6(2ܱܪ)݊ܯ]2ܫ 

 

 (b)  my; oelafjk wjia:djka i|yd ;=,s; ridhksl iólrK ,shkak'   
  
 
    
 
 
 
 
 
 
 
 
 
 

(c) (I)   ks¾c,Sh ܵ݁ܨ 4ܱ  iy 2݁ܨ(ܵ 4ܱ)3 ñY%Khla wdï,sl c,fha Èhlr ødjK 1.0 ݀݉3 la idod .kakd 

,§' fuu ødjKfhka 25.0 ܿ݉3 yd m%;sls%hd lsÍug ݊ܯܭ 4ܱ ødjKhlska 20.0 ܿ݉3 la jeh úh'    

   (II)   fuu ødjKfha fjk;a 25.0 ܿ݉3 l idïm,hla f.k ܼ݊ u.ska tys we;s 3݁ܨ+ ish,a, 2݁ܨ+ njg m;a lrk ,§' fuu ødjKh iu`. m%;sls%hd ùug by; ݊ܯܭ 4ܱ ødjKfhka 30.0 ܿ݉3  la jeh úh'   
  (III)   by; ݊ܯܭ 4ܱ ødjKfha idkaøKh ks¾KhlsÍug my; l%ufõoh Ndú;d lrk ,§' 

2ܥ2ܪ     4ܱ .  .`c,fha Èhlr 500 ܿ݉3 l ødjKhla idodf.k bka 25.0 ܿ݉3 la iu  ݃ 2.52  2ܱܪ 2

uq¿ukskau m%;sls%hd ùug by; ݊ܯܭ 4ܱ ødjKfhka 24.0 ܿ݉3 la jeh úh' wkqudkhg m%:u 2ܥ2ܪ 4ܱ  fh¥ wkqudk ma,dial=j 600 ܥ g muK r;a lrk ,§" (ܪ = 1.0 , ܥ = 12.0 , ܱ = 16) 
   1'  by; ܫ,  'ys isÿjk m%;sls%hd i|yd ;=,s; whksl $ whksl fkdjk iólrK ,shkak ܫܫ yd ܫܫ

݊ܯܭ  '2    4ܱ idkaøKfha idkaøKh .Kkhlrkak' 

ܵ݁ܨ  '3    4ܱ  iy 2݁ܨ(ܵ 4ܱ)3  idkaøK .Kkh lrkak'    

2ܥ2ܪ  '4    4ܱ  fh¥ wkqudmk ma,dial=j 600 g muK r;a lsÍug fya;=j i|yka lrkak'   
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