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1' my; oelafjk I yd II m%ldY i,lkak'  

 I -  msßyqKq ldlaIslj, Yla;sh wju jkafka iudk N%uKhlska hq;a bf,lafg%dak ixLHdj Wmßu jk 
úgh'  

 II -  hï mrudKqjl we;s bf,lafg%dak folgu tlu lafjdkagï wxl l=,lhla mej;sh fkdyel'  

 fuu I iy II m%ldY j,ska fokq ,nk kS;s bÈßm;a l< úoHd{hka fofokd ms<sfj,ska"       

1. w¾kiaÜ ro¾*¾â iy fykaß fnlr,a  2' w¾kiaÜ ro¾*¾â iy yqkaâ 
3'  kS,ia fnda¾ yd fjd,a*a.ex.a mõ,s    4' yqkaâ iy fjd,a*a.ex.a mõ,s 
5'  yqkaâ yd ã fn%da.a,s  
 

2. mrudKqjl m%Odk lafjdkagï wxlh n = 4 yd wdYs%; Wmßu ldlaIsl ixLHdj jkqfha"  

1'  16   2.  14   3.  12      4' 9  5'  4 
 

3. khsÜfrdakshï whkh [𝑁+𝑂2 /  (𝑂 − 𝑁 − 𝑂)+] g we¢h yels iïm%hqla; jHqy .Kk jkqfha"  

1'  2   2.  3   3.  4      4' 5  5'  6 
  

4. my; § we;s ixfhda.fha  IUPAC  kduh l=ulao@ 

𝐹𝑒𝐶2𝑂4 

1'  iron(II) carbonate  2.  iron carbonate  3.    iron(II) dicarbontetroxide    

4'   iron(III) oxalate  5'   iron(II) oxalate 
 

5. úoHq;a RK;dfõ jeäu fjkila we;s uQ,øjH hq.,h y÷kd.kak'  
 
1.  C yd  P        2.   C yd  N      3.  Si  yd  N            4. C yd  Si      5.  B yd  Si    

 

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 ^1&" ^2&" ^3&" ^4&" ^5& hk 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 mol−1K−1   / wej.dâfrda ksh;h   NA = 6.022  x  1023 mol−1 $ma,dkala ksh;h h =  6.626  x  10−34  JS $ 
wdf,dalfha m%fõ.h  C =  3  x  108  mS−1 
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6. (𝑁𝐻2)2 𝐶𝑂  wKqfõ ^iels,a,( 𝐻 −

𝐻
|

𝑁1 −

𝑂
|

𝐶2 −

𝐻
|
𝑁 − 𝐻 & khsg%cka iy ldnka hk mrudKq fol wjg         

( 𝑁1 yd 𝐶2 f,i f,an,a lr we;'  ) bf,lafg%dak hq.,a cHdñ;sh yd yevh ms<sfj,ska jkqfha"  

 𝑁1 𝐶2 

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

p;=ia;,Sh 
p;=ia;,Sh 
msróvdldr 
;,Sh ;s%fldaKdldr 
p;=ia;,Sh 

msróvdldr 
msróvdldr 
;,Sh ;s%fldaKdldr 
msróvdldr 
msróvdldr 

;,Sh ;s%fldaKdldr 
;,Sh ;s%fldaKdldr 
;,Sh ;s%fldaKdldr 
;,Sh ;s%fldaKdldr 
fldaKsl 

;,Sh ;s%fldaKdldr 
fldaKsl 
fldaKsl 
;,Sh ;s%fldaKdldr 
;,Sh ;s%fldaKdldr 

 

7. my; oelafjk m%ldY w;ßka ´fidaka ms<sn|j jerÈ m%ldYh l=ulao@  

 1.   ´fidakays uOH mrudKqj 𝑠𝑝2 uqyqïlrKh ù we;'    

 2.   ´fidakays ´kEu Tlaiscka mrudKq folla w;r nkaOk È. tlu w.hla .kS'             

  3.   ´fidakays 𝑂 − 𝑂 − 𝑂 nkaOk fldaKh 1200  g jvd l=vdh'          

  4.   ´fidakays iïm%hqla; uqyqu my; § we;s wdldrhg fmkajkq ,efí'  

      

   

  5.   ´fidakays Tlaiscka mrudKq ish,a,u tlu ;,hl msysghs'    
 
 

8. 𝑀𝑛𝑂2 , idkaø 𝐻𝐶𝑙 iu`. m%;sls%hdfjka 𝑀𝑛𝐶𝑙2 , 𝐶𝑙2  yd 𝐻2𝑂 ,nd foa' ixY=oaO 𝑀𝑛𝑂2 43.5 𝑔  yd 

𝐻𝐶𝑙  1.2 𝑚𝑜𝑙 wvx.= ødjKhla m%;sls%hd lsÍug ie,iQ úg" iïmQ¾Kfhka jehjk m%;sls%hlh ^fuh 

iSudldÍ m%;sls%hlh f,i idudkHfhka ye¢kafõ'& yd 𝐶𝑙2(𝑔) iEfok m%udK ms<sfj,ska jkqfha" ̂ ujq,sl 

ialkaO" 𝑀𝑛 = 55 𝑔 𝑚𝑜𝑙−1 , 𝑂 =  16 𝑔 𝑚𝑜𝑙−1 , 𝐻 = 1 𝑔 𝑚𝑜𝑙−1  , 𝐶𝑙 = 35.5  & 

1.      𝑀𝑛𝑂2 iy 21.3 g  2.      𝐻𝐶𝑙  iy 21.3 g  3.      𝑀𝑛𝑂2 iy 35.5 g  

4.      𝐻𝐶𝑙 iy 35.5 g   5.     𝐻𝐶𝑙 iy 85.2 g 
 

 

9. mßmQ¾K jdhq iólrKh" 𝑃 = 𝐶𝑅𝑇 wdldrfhka oelaúh yel' fuys 𝐶 hkq idkaøKh o" 𝑃 hkq mSvkh 

(𝑃𝑎) yd 𝑇 hkq WIaK;ajh (𝐾) o fõ' 𝑅 ys tall 𝐽 𝑚𝑜𝑙−1𝐾−1  kï" iólrKfha 𝐶 ys tall úh hq;af;a"   

1.  𝑚𝑜𝑙 𝑐𝑚−3      2.    𝑚𝑚𝑜𝑙 𝑑𝑚−3         3.   𝑚𝑚𝑜𝑙 𝑚−3      4.  𝑚𝑜𝑙 𝑑𝑚−3 5.   𝑚𝑜𝑙 𝑚−3
 

10' yhsv%hsvj, øjdxlh wvqjk ms<sfj, jkqfha"  

1.   HF >   𝐻2𝑂 >  𝑁𝐻3 >  𝐶𝐻4  2.     𝐻2𝑂 > 𝐻𝐹 >  𝑁𝐻3 >  𝐶𝐻4              

3.     𝐻2𝑂 >  𝑁𝐻3 > 𝐻𝐹 >  𝐶𝐻4           4.    𝐶𝐻4 >  𝑁𝐻3 > 𝐻𝐹 >  𝐻2𝑂         

5.     𝐻𝐹 >  𝐻2𝑂 >  𝐶𝐻4 >  𝑁𝐻3 
 

11. 𝑁𝐻2
− , 𝑁𝐻3 , 𝑁𝐻4

+  iy 𝑁𝐶𝑙3  hk ridhksl úfYaI khsg%cka mrudKqfõ (𝑁)  úoHq;a RK;dj jeäjk 
ms<sfj,g ieliQ úg ksjerÈ ms<s;=r jkqfha"  

1.   𝑁𝐻2
− <   𝑁𝐻3 <   𝑁𝐻4

+ <  𝑁𝐶𝑙3  2.     𝑁𝐻2
− < 𝑁𝐶𝑙3 <  𝑁𝐻3 <   𝑁𝐻4

+              

3.     𝑁𝐻2
− <  𝑁𝐻3 < 𝑁𝐶𝑙3 <   𝑁𝐻4

+         4.     𝑁𝐻4
+ <  𝑁𝐻3 <  𝑁𝐶𝑙3 <  𝑁𝐻2

−         

5.      𝑁𝐻4
+ <  𝑁𝐶𝑙3, 𝑁𝐻3, <  𝑁𝐻2

− 

 
 



 

3 
 

12. my; i|yka l=uk ms<s;=r 250𝐶 ys we;s 𝐻2  yd 𝑂2 hk jdhqkaf.a j¾. uOHkH uQ, fõ. w;r wkqmd;h 
,nd fohs o@ (𝐻 = 1 , 𝑂 = 16) 

1.   
1

4
     2.   16     3.   

1

16
  4.   4     5.   2 

13. my; olajd we;s m%;sls%hdfõ M, jkqfha"  

𝑀𝑔(𝑠) + idkaø 𝐻𝑁𝑂3 (𝑎𝑞)  →  M, 

1.   𝑀𝑔(𝑁𝑂3)2(𝑎𝑞) +  𝑁𝑂2(𝑔) +  𝐻2𝑂 (𝑙)   2.  𝑀𝑔(𝑁𝑂3)2(𝑎𝑞) + 𝑁𝑂(𝑔) +   𝐻2𝑂(l)    

3.   𝑀𝑔(𝑁𝑂2)2(𝑎𝑞) + 𝑁𝑂2(𝑔) +   𝐻2𝑂 (𝑙)      4.   𝑀𝑔(𝑁𝑂3)2(𝑎𝑞) + 𝐻2(𝑔) + 𝐻2𝑂 (𝑙)  

5.   𝑀𝑔(𝑁𝑂3)2(𝑎𝑞) +  𝐻𝑁𝑂2(𝑎𝑞) +  𝐻2𝑂 (𝑙)  

 

 

 

14.  my; olajk tajdhska ksjerÈ m%ldYh y÷kd.kak'   

1.   𝐻2𝑆  ys nkaOk fldaKh 𝐻2𝑂 ys nkaOk fldaKhg jvd úYd, fõ'      

2.   15 ldKavfha ´kEu uQ,øjHhlg iEÈh yels Wmßu 𝜎  nkaOk ixLHdj 5 ls'             

3.   fojk ldKavfha ish¨ uQ, øjH jdhqf.da,fha § 𝑁2(𝑔) iu`. m%;sls%hd lrhs'   

4.   jeämqr 𝑂2 jdhqj yuqfõ 𝐿𝑖 , 𝐿𝑖2𝑂2  idohs'    

5.  𝐴𝑙  idok wiïmQ¾K wIaGl iys; ixfhda. c,Sh ødjKfha § oaú wjhúl idohs'  

 

15. 298 𝐾 § my; § we;s o;a; i<lkak'  
1

2
 𝑁2 (𝑔)  +  

1

2
 𝑂2 (𝑔)  → 𝑁𝑂(𝑔)   ∆𝐻0 =  90.25 𝑘𝐽 𝑚𝑜𝑙−1  

1

2
 𝑁2 (𝑔)  +  𝑂2 (𝑔)  →  𝑁𝑂2(𝑔)   ∆𝐻0 =  33.18 𝑘𝐽 𝑚𝑜𝑙−1  

by; o;a; wkqj"  

𝑁𝑂(𝑔) +  
1

2
𝑂2(𝑔)  →  𝑁𝑂2(𝑔) hk m%;sls%hdj i|yd ∆𝐻𝜃 ys w.h jkqfha"  

1.     −57.07  𝑘𝐽 𝑚𝑜𝑙−1       2.     57.07 𝑘𝐽 𝑚𝑜𝑙−1       3.      123.43  𝑘𝐽 𝑚𝑜𝑙−1  

4.      −123.43 𝑘𝐽 𝑚𝑜𝑙−1   5.      23.89 𝑘𝐽 𝑚𝑜𝑙−1 

 

16. A  kue;s øjH jdIamslrKfha § my; iu;=,s;;dj yg .kS'    

A(l)    ⇌     𝐴(𝑔) 
fuu øjfha jdIamSlrKfha tka;e,ams fjki yd jdIamSlrKfha tkafg%dms fjki ms<sfj,ska 

44.76 𝑘𝐽 𝑚𝑜𝑙−1  yd 120.0 𝐽 𝐾−1 𝑚𝑜𝑙−1  fõ' øjfhys ;dmdxlh jkqfha"  

1.     493 0𝐶  2.  275.6 0𝐶   3.     −272.6 0𝐶 4.     373 0𝐶  5.     100 0𝐶  

   

17. ldnka (𝐶) j, nyqrEmS wdldr ms<sn|j jerÈ m%ldYh l=ulao@ 

1.   Èhuka;s" ñksrka iu mrudKql oe,sia jHqy j,ska iukaú; fõ'   

2.   ñksrka fyd| úoHq;a ikakdhlhla fukau ;dm ikakdhlhla o fõ'              

3.   ñksrka ;s%udk oe,sila jk w;r" ñksrka ys 𝐶  𝑠𝑝2  uqyqïlrKfha mj;S'     

4.   ñksrkaj, C - C  nkaOk È. Èhuka;sj, C - C  nkaOk È.g jvd wvqh'   

5.   *q,Íkaj, C mrudKq f.da,dldrj tflfklg iïnkaO ú mj;S'   
 

18. lsishï WIaK;ajhl § 𝑆𝑂2(𝑔) , 𝑂2(𝑔) iu`. m%;sls%hd lr M, f,i 𝑆𝑂3(𝑔)  muKla ,nd foa' ksh; 

mSvkhl § yd wod< WIaK;ajfha § 𝑆𝑂2(𝑔)  8 𝑑𝑚3  yd 𝑂2(𝑔) 10 𝑑𝑚3 la m%;sls%hdl, úg ñY%Kfha 
wjidk mßudj jkqfha"  
 

1.     18 𝑑𝑚3      2.  10 𝑑𝑚3      3.   20 𝑑𝑚3              4.      14 𝑑𝑚3      5.      13 𝑑𝑚3
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19. f¾pkh lrk ,o oDG n÷kla ;=<g 𝐴(𝑔) yd 𝐷(𝑔) ys ñY%Khla WIaK;ajh 𝑇 ys § we;=,a lrk ,§' 

fuu WIaK;ajfha § 𝐴(𝑔) yd 𝐷(𝑔) hk folu my; § we;s m%;sls%hd wkqj úfhdackh fõ'  

2𝐴 (𝑔)   →   𝐵(𝑔) + 3 𝐶(𝑔) 

𝐷(𝑔)  ⟶   𝐵(𝑔) +   2 𝐶 (𝑔) 

n÷fkys wdrïNl mSvkh 𝑃, m%;s%ls%hl fol iïmQ¾Kfhka úfhdackh jQ miq 2.7 𝑃 olajd fjkia úh' 

fuu WIaK;ajfha § 𝐴(𝑔) yd 𝐷(𝑔) ys wdrïNl wdxYsl mSvk w;r wkqm;h jkqfha"  

1.   2 / 1    2.  10/3  3.  1/27    4.  3/10  5.  3/7 

 

20. mykais¿ mßCIdfõ § ks,aoï meyehla f.k fokafka"  

1.   𝐿𝑖𝐶𝑙  2.  𝑁𝑎𝐶𝑙  3.  𝐶𝑎𝐶𝑙2    4.     𝐶𝑠𝐶𝑙  5.  𝐾𝐶𝑙 

 

21' wdï,sl udOHfha § 𝐻2𝑂2  ødjKhlska 25 𝑐𝑚3 TlaislrKh i|yd 0.1 𝑚𝑜𝑙 𝑑𝑚−3  𝐾𝑀𝑛𝑂4 ødjK 

20 𝑐𝑚3 la wjYH fõ' 𝐻2𝑂2  ys idkaøKh jkqfha"  (𝑀𝑛𝑂4
−  →  𝑀𝑛2+   ,   𝐻2𝑂2   →   𝑂2)  

 

1.   0.08 𝑚𝑜𝑙 𝑑𝑚−3   2.  0.2 𝑚𝑜𝑙 𝑑𝑚−3   3.  0.016 𝑚𝑜𝑙 𝑑𝑚−3     

4.     0.125 𝑚𝑜𝑙 𝑑𝑚−3   5.  0.4 𝑚𝑜𝑙 𝑑𝑚−3 

 

22. my; wKq i,lkak'  

𝑁𝐹3 , 𝐶𝐹2𝐶𝑙2  , 𝑂𝐶𝑙2 

by; iEu wKqjlu uOH mrudKqj jgd msysgk mrudKq fjkqjg 𝐻  mrudKq wdfoaY l<fyd;a tla tla 
wKqfõ uOH mrudKqfõ TlaislrK wxlh ms<sfj,ska"  

 1.  jeäfõ" fjkia fkdfõ" wvqfõ  2.  fjkia fkdfõ" fjkia fkdfõ" fjkia fkdfõ' 

 3.  wvqfõ" jeäfõ" fjkia fkdfõ          4.  wvqfõ" wvqfõ" fjkia fkdfõ 

 5.  wvqfõ" wvqfõ" jeäfõ 
 

23. my; j.ka;s j,ska jerÈ j.ka;sh jkqfha"   

 1.  𝑁𝑎𝑂𝐻 j, Ndiañl;djh 𝑀𝑔(𝑂𝐻)2   j, Ndiañl;djhg jvd jeäh'   

 2.  m<uq ldKavfha my<g h;au yhsfv%dlaihsvj, iyixhqc iajNdjh jeäfõ'  

 3.   𝑁𝑎𝐶𝑙  g jvd  𝑁𝑎𝐼  ys c, ødjH;djh jeä h'             

 4.  𝐴𝑙 ys yhsfv%dlaihsvh Niau iu`. m%;sls%hd lrhs'  

 5.  𝐴𝑙 ys yhsfv%dlaihsvh wï, iu`. m%;sls%hd lrhs'   
 

24. tla;rd 𝑁𝑎𝐶𝑙 ødjKhl idkaøKh 1 x 10−3 mol dm−3 fõ' tys ixhq;sh 𝑝𝑝𝑚 j,ska jkqfha" 

 (𝑁𝑎 = 23 , 𝐶𝑙 = 35.5)(1 𝑝𝑝𝑚 = 1 𝑚𝑔 𝑑𝑚−3)      

1.  58.5 x 10−3  2. 0.585 3.  5.85   4.  58.5  5.  585  
 

 

 

 

25. 𝐾𝐼𝑂3 wvx.= ksheÈhlska 1𝑔 Èhlr idod.;a ødjKhla jeämqr 𝐾𝐼 wvx.= wdï,sl ødjKhla iu`. msßhï 

lrk ,§' uqla; jQ whãka 0.003 𝑚𝑜𝑙 𝑑𝑚−3  𝑁𝑎2𝑆2𝑂3 ødjKhla yd m%;sls%hd lrjk ,§' wjYH jQ 

𝑁𝑎2𝑆2𝑂3  mßudj 25 𝑐𝑚3 úh' ksheÈfha jQ 𝐾𝐼𝑂3 ys ilakaO m%;sY;h jkqfha" (𝐾𝐼𝑂3 = 214)  

^fuys§  𝐻+ / 𝐼𝑂3
−   →   𝐼2    iy   𝐼−  →   𝐼2 , 𝑆2𝑂3

2−  +  𝐼2  →   𝑆4𝑂6
2−  +  𝐼−  & 

 

1'  1.605 x 10−2  2.  1.605 3.  3.21    4.  2.675 x 10−3  5.   2.675 x 10−1 
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26. 𝑀𝑔𝑂 (𝑠) W;amdokhg wod< fndaka- fyan¾ pl%fhys wvx.= fkdjkafka my; i"yka l=uk m%;sls%hd 
mshjro@  

 

1'   𝑀𝑔(𝑠)  → 𝑀𝑔(𝑔)        2.   
1

2
 𝑂2(𝑔)  → 𝑂(𝑔)         3.  𝑀𝑔2+(𝑎𝑞) + 𝑂2−(𝑎𝑞)  → 𝑀𝑔𝑂 (𝑠)      

4.    𝑂(𝑔) +  𝑒 →  𝑂− (𝑔)           5.  Mg(s) +   
1

2
 𝑂2(𝑔)  → 𝑀𝑔𝑂(𝑠) 

 
27. 𝐶𝑂2  ys l,dm igyk my; oelafõ'  

 

 

 

 

 

 

 

 

 

𝐶𝑂2  ys wjê WIaK;ajh jkqfha"   

1'  30.980 𝐶   2.   25.00 𝐶   3.   00 𝐶  4.   −56.40 𝐶    5.    −78.50 𝐶 
 
 

28. 300𝐾 § jdhq y;rla i|yd uelaiafj,a fnda,aÜiaudka fõ. jHdma;sh my; oelafõ'  
 

 
 
 
 
 
 
 
 

 
 
 

fuu 𝐴, 𝐵, 𝐶, 𝐷 jdhq y;r ms<sfj,ska jkqfha"  

1'   𝐻2(𝑔),   𝑁2(𝑔) ,  𝑂2(𝑔) , 𝐶𝑙2(𝑔)        2.   𝐶𝑙2(𝑔),   𝑂2(𝑔) ,  𝑁2(𝑔) , 𝐻2(𝑔)          

3.    𝐻2(𝑔),   𝑁2(𝑔) ,  𝐶𝑙2(𝑔) , 𝑂2(𝑔)  4.    𝐻2(𝑔),   𝐶𝑙2(𝑔) ,  𝑁2(𝑔) ,  𝑂2(𝑔)          

5.    𝑂2(𝑔) , 𝐶𝑙2(𝑔),  𝑁2(𝑔) , 𝐻2(𝑔)  
 

29. fojk yd ;=kajk wdj¾;j, uQ,øjHj, bf,lafg%dak lrK tka;e,amsh iïnkaOfhka ksjerÈ jkafka 
l=ulao@  

   

1.   iïu; wjia:dfõ we;s jdhquh wKq ujq,hla bf,lafg%dak ujq,hla m%;s.%yKh lr iïu; wjia:dfõ 
we;s tal RK whk ujq,hla iE§fï § isÿjk tka;e,ams fjkihs'       

 2.   𝐹 jvd;a úoHq;a RK neúka thg by<u bf,lafg%dak lrK tka;e,amsh we;'   

 3.   by<u bf,lafg%dalrK tka;e,amsh we;af;a 𝐶𝑙 gh'             

 4.  fuh bf,lafg%dak nkaOq;djh f,i o ye¢kafõ'   

5.  𝑀𝑔 jeks mrudKqjlg w¾O mQ¾K ia:dhs bf,lafg%dak úkHdihla we;s neúka bf,lafg%daklrK 
tka;e,amsh RK  w.hla fõ'   
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30. my; iïuq;Ska w;ßka ksjerÈ jkafka"  

 1.   iuia: ;dm ridhksl iólrKhla lsishï ixLHdjlska .=K lrk ,oafoa kï" tka;e,ams fjki o 
tu ixLHdfjka .=K l< hq;=h'       

 2.   m%;sls%hdjl tka;e,ams úm¾hdifha tallh m%;sls%hdjg iyNd.s jk ujq, .Kk wkqj fjkia fõ'    

 3.   m%;sls%hdjla m%;sj¾;kh l< úg ∆𝐻 ys i<l=K yd úYd,;ajh hk folu udre fõ'            

 4.  ∆𝐻 ys w.h m%;sls%hlj, yd M,j, fN!;sl wjia:dj wkqj fjkia fkdfõ'    

 5.  ∆𝐻 𝜃  ys i<l=K RK fõ kï" m%;sls%hdj ;dm wjfYdaIl fõ'   

   

 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 mrsos ,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. s f.dkqfõ uQ,øjH idok ixfhda. ms<sn|j my; i|yka l=uk m%ldYh $ m%ldY ksjerÈ fõo@  

(a)   fojk ldKavfha ish¨ nhsldnfkag ^yhsv%cka ldnfkag& >k ;;ajfhka .; yel'  

(b)  𝐿𝑖𝐻𝐶𝑂3  >k ;;ajfhka ,nd .; fkdyel'   

(c)   fojk ldKavfha ish¨ ldnfkag ;dmhg wia:dhs fõ'    

(d)   𝑁𝑎𝑁𝑂3  ;dmh yuqfõ úfhdackfhka 𝑁𝑂2(𝑔)  ,nd .; yel'  
  

32. my; l=uk j.ka;sh i;H fõo@ 

a) tka;e,amsh wjia:d Ys%;hla jk w;r ú;a;s .=Khls'  

b) ;dmk wjia:d Ys%;hla fkdjk w;r igkd .=Khls'  

c) >k;ajh ú;a;s .=Khla fõ'   

d) ujq,sl tka;e,amsh wjia:d Ys%;hla jk w;r igk .=Khls'  
 

33. wod< tka;e,ams úm¾hdih yd ksjerÈ iólrKh oelafjkafka"  

(a) iïu; mrudKql tka;e,amsh 𝐶𝑙2(𝑔) → 2𝐶𝑙 (𝑔)     

(b)    iïu; ødjK tka;e,amsh 𝑁𝑎𝐶𝑙 (𝑎𝑞)  → 𝑁𝑎𝐶𝑙(𝑠) + 𝑤𝑎𝑡𝑒𝑟    

(c)  iïu; WodiSkslrK tka;e,amsh 𝐻+(𝑎𝑞) + 𝑂𝐻−(𝑎𝑞)  →  𝐻2𝑂 (𝑙)    

(d)  iïu; ú,hk tka;e,amsh 𝐴𝑙 (𝑠)  →   𝐴𝑙 (𝑙)     
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34. my; m%;sls%hd w;ßka ksjerÈ jkafka l=ulao@ l=uk tajdo@ 

(a)   2 𝑁𝑎 (𝑠) + 𝐻2(𝑔)  →   2 𝑁𝑎𝐻 (𝑠) 

(b)  6 𝑁𝑎(𝑠) + 𝑁2(𝑔)  →   2 𝑁𝑎3𝑁 (𝑠)  

(c)   4 𝑁𝑎𝑁𝑂3(𝑠) →   2 𝑁𝑎2𝑂 (𝑠) + 4𝑁𝑂2(𝑔) + 𝑂2(𝑔) 

(d)   2 𝐿𝑖𝑁𝑂3(𝑠) → 2𝐿𝑖𝑁𝑂2 (𝑠) + 𝑂2(𝑔) 
 

35. fojk ldKavfha ,jKj, ødjH;djh iïnkaOfhka ksjerÈ jkafka"  
 (a)   𝐵𝑒𝐶𝑂3 yer ish¨ ldnfkag wødjH fõ'   
 (b)    ish¿ i,af*ag wødjH fõ'    

(c)  ldKavfha my<g h;au i,af*ag j, ødjH;dj wvqfõ'     
(d)  ish¨ khsfÜ%g ødjH fõ'   

 

36. ú;a;s .=Khla jkafka"  

(a)  mßudj   (b)  ujq, m%udKh      (c)  WIaK;ajh  (d)   ujq,sl mßudj   
 

37. úoHq;a pqïNl ;rx. iïnkaOfhka my; l=uk m%ldYh ksjerÈ fõo@  

 (a)  ßla;h ;=< wdf,dalh fõ.fhka m%pdrKh fõ'        

 (b)  fïjdfha úoHq;a yd pqïNl lafIa;% foflys foda,k ;rx. m%pdrKh jk ÈYdjg iudka;r fõ'  

 (c)   úúO úoHq;a pqïNl úlsrK tlsfklska fjkia jkafka tajdfha fõ. tlsfklg fjkia ksidh'    

 (d)  fuu ;rx. wdj¾;s; fõ'      

 

38. iyixhqc" whksl yd odhl iyixhqc hk nkaOk ish,a, wvx.= wKqjla $ wKq jkafka"   

(a) 𝑁𝑎𝑁𝑂2   (b) 𝑁𝑎𝑁𝑂3    (c)  (𝑁𝐻4)2𝐶𝑂3  (d) 𝑁𝐻3𝐵𝐹3 
 

39. 2 𝐻2 (𝑔) +  𝑂2(𝑔) →   2 𝐻2𝑂(𝑔) ; ∆𝐻𝜃 =  −483.7 𝑘𝐽 𝑚𝑜𝑙−1 
by; ;dm ridhksl iólrKfhka w¾:l:kh l< yelafla"  

(a) m%;sls%hd ujq,hlg 483.7 𝑘𝐽 la ksoyia fõ'    

(b) jehjk 𝐻2(𝑔), ujq, 2 lg 483.7 𝑘𝐽  ksoyia fõ'         

(c)    jehjk 𝐻2(𝑔), ujq, 1 lg 483.7 𝑘𝐽  ksoyia fõ'     

(d)    iEfok c, jdIam ujq, 1 lg  483.7 𝑘𝐽  ksoyia fõ'    
 

40. f,dayl nkaOk iïnkaOfhka ksjerÈ jkafka"  

(a)   Ok whk úYd,j;au f,dayl nkaOkfha bf,lafg%dak >k;ajh jeäfõ'       

(b)    oe,si ia:dhsjk mßÈ ip, bf,lafg%dak j,dj iuia: oe,si mqrd wkjr;j p,kh fõ'  

(c)    mruKqjlska imhk bf,lafg%dak .Kk jeäj;au f,dayl nkaOkfha m%n,;dj jeäfõ'    

(d)    CIdÍh f,day yd CIdr mdxY= f,dayj, § mrudKqfõ whksl iajNdjh f,dayl nkaOkh i|yd 
m%n, n,mEula lrhs'  
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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 
41.   𝐵𝑟2  g jvd 𝐼𝐶𝑙 ys ;dmdxlh jeäh'   𝐵𝑟2 ks¾O%eùh wKqjls' 𝐼𝐶𝑙 O%eùh wKqjls' tys 

oaúO%ej oaúO%ej wdl¾IK mj;S'  
42. lef;dav lsrK pqïNl lafIa;%fha § pqïNl 

O%ej fj;g W;al%uKh fõ'  
lef;dav lsrK RK wdfrdams;hs'   

43. ndu¾ fY%aKsfha m<uq f¾Ldfõ ;rx. wdhduh 
,hsudka fY%aKsfha m<uq f¾Ldfõ ;rx. 
wdhduhg jvd wvqh'   

ndu¾ iy ,hsudka fY%aKs ie,lSfï § by< ;rx. 
wdhdu mrdihl msysgd we;af;a ,hsudka fY%aKsh 
h'    

44. tlu wdj¾;fha jfï isg ol=Kg h;au 
bf,lafg%dak .Kk jeä jk ksid ksjdrl 
wdprKh jeäfõ'   

tlu wdj¾;fha jfï isg ol=Kg h;au 
mrudKqj, wrh wvqjk ksid iM, kHIaál 
wdfrdamKh wvqfõ'  

45. ridhksl nkaOk iE§u i|yd ixhqc;d ljp 
bf,lafg%dak iyNd.s fõ'     

bf,lafg%dak yjqf,a ;nd .ekSfuka iyixhqc 
nkaOk we;sfõ'     

46. ;=,s; ridhksl iólrKhl fomi msysá wKq 
ixLHdj yd wdfrdamKh iudk úh hq;=h'   

;=,s; ridhksl iólrKhl fomi ialkaO 
iudkh'     

47. øjhla th wvx.= n÷fka yevh .kS' kuq;a 
n÷k mqrd me;sÍula fkdfõ'     

øjhl yevh flfrys .=re;ajc n,h n,mdhs'     

48. idkaøKh okakd ødjK ms<sfh, lsÍug 
mßudñ;sl ma,dial=j Ndú;d fõ'  

wï,hla ;kql lsÍfï § okakd wï, mßudjlg 
c,h tl;= lsÍu isÿfõ'   

49. m%n, wï, - m%n, Niau WodiSkslrK 
tka;e,amsh ksh;hls'    

ÿn, wï, yd ÿn, Niau j, WodiSkslrK 
tka;e,amsh m%n, wï, yd Niau j,g jvd ;rula 
fjkia fõ'      

50. 𝑠 f.dkqfõ uQ,øjH Tlaisydrl f,i ls%hd 
lrhs'  

we;eï ;;a;aj hgf;a § 𝑠 f.dkqfõ 𝐼 ldKavfha 
f,day bf,lafg%dak ,ndf.k TlaisyrKh fõ'    
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wdj¾;s;d j.=jla wjidk msgqfjys imhd we;' 
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A fldgi - jHqy.; rpkd 
 

^01& a. I. my; i|yka m%Yak wdj¾;s;d j.=fõ ;=kajk wdj;¾fha uQ,øjH yd iïnkaO fõ' fldgia (i) isg (v) 
olajd ms<s;=re ,nd §fï § ,nd § we;s wjldYfha uQ,øjHfha ixfla;h ,shkak'   

 

i. wvqu úohq;a RK;dj we;s uQ,øjH y÷kd.kak' ^WÉP jdhqj fkdi<ld yßkak'& 

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

ii. m%udKfhka l=vdu tal mrudKql whkh idok uQ,øjH y÷kd.kak' ^fuu whkh ia:dhs úh 

hq;=h'& 

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

iii. 𝑝 bf,lafg%dak fkdue;s kuq;a ia:dhs úkHdihla we;s uQ,øjH y÷kd.kak'    

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

iv. fojekshg jeäu m<uq whkSlrK Yla;sh we;s uQ,øjH y÷kd.kak'    

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

v. jdhquh wjia:dfõ § oaú wjhúl jYfhka mj;sk bf,lafg%dak W!k ixfhda. idok uQ,øjH 

y÷kd .kak'     

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

 (b)  𝐶𝐻2𝑁𝑂2
−  whkh i|yd jvd;au ms<s.; yels ¨úia ;s;a - bß jHqyh w¢kak'    

I. tys iels,a, my; olajd we;' 
 

H −

H
|
C −

O
|
N− O

 

 

II. 𝐻3𝐶𝑁2𝑂 wKqj i|yd jvd;au ia:dhs ¨úia ;s;a - bß jHqyh my; olajd we;' fuu wKqj i|yd 
;j;a ¨úia ;s;a - bß jHqy ^iïm%hqla; jHqy& folla w¢kak' Tn úiska w¢k ,o jvd;a wia:dhs 
jHqyh háka zwia:dhsZ f,i ,shkak'  
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III. my; i|yka ¨úia ;s;a - bß jHqyh mokï lrf.k j.=fõ we;s 𝐶, 𝑁 yd 𝑂 mrudKqj,"  

i.   mrudKqj jgd 𝑉𝑆𝐸𝑃𝑅 hq.,a 

ii.  mrudKqj jg bf,lafg%dak hq.,a cHdñ;sh 

iii.  mrudKqj jgd yevh 

iv.  mrudKqfõ uqyqïlrKh i|yka lrkak' 

v.  mrudKqfõ TlaislrK wxlh i|yka lrkak'   
 
 
 
 
 
my; oelafjk mßÈ mrudKq wxlkh lr we;'  
 
 
 
 

 

  IV. by; (III) fldgfiys ¨úia ;s;a - bß jHqyfhys my; i|yka 𝜎 nkaOk iE§ug iyND.s jk 

mrudKql $ uqyqï ldlaIsl y÷kd.kak' ^mrudKqj, wxlkh (𝐼𝐼𝐼) fldgfiys wdldrhgu 
fõ'&  

   i.             𝐻 − 𝑂1  𝐻 … … … … … … … … …          𝑂1  … … … … … … … … …      

                   ii.     𝑂1 −  𝐶2  𝑂1  … … … … … … … … …          𝐶2  … … … … … … … … …     

      iii.      𝐶2 − 𝐶3  𝐶2  … … … … … … … … …          𝐶3  … … … … … … … … …   

      iv.      𝐶3 − 𝐶4  𝐶3  … … … … … … … … …          𝐶4  … … … … … … … … …        

      v.       𝐶4 −  𝑁5  𝐶4  … … … … … … … … …          𝑁5  … … … … … … … … …   

   vi.       𝐶4 −  𝑂  𝐶4  … … … … … … … … …          𝑂 … … … … … … … … …   

 

 

 

 𝑂1 𝐶2 𝐶3 𝑁5 

𝑉𝑆𝐸𝑃𝑅 hq.,a     

bf,lafg%dak hq.,a 

cHdñ;sh 

    

yevh     

uqyqïlrKh     

TlaislrK wxlh     
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  V.  by; (III) fldgfiys fok ,o ¨úia ;s;a - bß jHqyfhys my; i|yka 𝜋  nkaOk iE§ug 
iyNd.s jk mrudKql ldlaIsl y÷kd.kak' ^mrudKqj, wxlkh (III) fldgfiys wdldrhgu 
fõ'&   

   I.   𝐶2 − 𝐶3   𝐶2  … … … … … … … … …          𝐶3  … … … … … … … … …      

                   II.  𝐶4 − 𝑂6   𝐶4  … … … … … … … … …          𝐶6  … … … … … … … … …   
   

 

 VI.   i.  by; (III) fldgfiys fok ,o ¨úia ;s;a - bß jHqyfhys ;s%;aj nkaOkfha 𝜋   nkaOk fol                                                                          

      ÈYdk; ù we;af;a flfiao@ 

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

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

   ii.  tlsfklg fjkia mrudKq 2 la w;r ;s%;aj nkaOkhla iys; wKqjla  $ whkhla i|yd 
WodyrKhla fokak'  

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

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

  ie'hq' Tfí WodyrKfhys mrudKq 3 lg jvd wvx.= fkdúh hq;=hs' 

Tn fok WodyrKfha we;s uQ,øjH wdj¾;s;d j.=fõ m<uqjk yd fojk wdj¾;j,g iSud 

úh hq;=h'   

(c) i.  mrudKql ldlaIslhla úia;r lrkqfha 𝑛 , 𝑙  iy 𝑚𝑙  lafjdkagï wxl ;=k u.sks' wod, lafjdkagï 
wxl iy mrudKql ldlaIslfha ku my; oelafjk fldgqj, ,shkak'  

  

   1.                                −1    4𝑃 
 

   2.        4             2          0   
 

   3'                                               3𝑠 
  

  ii. jryka ;=< olajd we;s .=Kh jeäjk ms<sfj,g my; i|yka oE ilikak' ^fyaa;= wjYH fkdfõ'& 

I.  BeCO3  ,   MgCO3   , CaCO3    (úfhdack WIaK;ajh)  
   

     ''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''' 

 II.  𝑁+𝑂2  , 𝑁𝑂2  , 𝑁𝑂2
−  (𝑂𝑁𝑂 nkaOk fldaKh)  

   

     ''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''' 

 III.  𝐶2𝐻6 , 𝐶2𝐻4  , 𝐶2𝐻2   ^𝐶 − 𝐶 nkaOk È.)  
   

     ''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''' 
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^02& a. X hkq wdj¾;s;d j.=fõ 𝑠 − f.dKqfõ uQ,øjHhls' 𝑋 ys m<uq fojeks yd ;=kajeks whkSlrK Yla;Ska 
ms<sfj,ska 𝑘𝐽 𝑚𝑜𝑙−1 j,ska" 519 , 7300 , 11800.  𝐻2(𝑔)  uqod yßñka yd tys yhsfv%dlaihsvh idoñka 
𝑋 c,h iu`. m%n, fkdjk m%;sls%hdjla isÿ lrhs' yhsfv%dlaihsvh Ndiañl fõ' 𝑋 ;kql wï, iu`. 
m%;sls%hdfõ §  𝐻2(𝑔)  uqod yef¾' 𝑋 jd;fha oykh ù >k ixfhda. foll ñY%Khla ,nd foa' tu 
ixfhda. fol c,hg tla l< úg Y keue;s Ndiañl jdhqjla msgfõ'      

 

i.  𝑋 y÷kd.kak'  

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

 

ii. 𝑋 ys N+ñ wjia:dfõ bf,lafg%dksl úkHdih ,shkak'  

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

iii. 𝑋 jd;fha oykfha § iEfok ixfhda. foflys ridhksl iQ;% ,shkak'  

  ....................................................................... yd .......................................................................... 

iv. 𝑠 f.dKqfõ 𝑋 wh;ajk ldKavh yereKq úg wfkla ldKavfhys uQ,øjHhkays § we;s ixfhda. 

i<lkak' ldKavfha my<g hdfï § olajd we;s .=Kh jeäfõ o wvqfõ o hkak § we;s fldgq 

;=< i|yka lrkak'   

 1. i,a*hsgj, c,fha ødjH;djh   

 2. yhsfv%dlaihsvj, c,fha ødjH;djh  

 3'  f,day khsfÜ%gj, ;dm ia:dhs;djh  
 

 3 ys Tnf.a ms<s;=rg fya;=j olajkak'    

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

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

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

v. 𝐻2(𝑔), 𝑂2 (𝑔) yd 𝑁2 (𝑔) iu`. 𝑋 g fndfyda ÿrg iudk f,i m%;sls%hd lrk kuq;a 𝑋 wvx.= 

ldKavhg wh;a fkdjk wdj¾;s;d j.=fõ 𝑠 − f.dkqfõ uQ,øjH y÷kd.kak'  

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

vi. by; 𝑌 kue;s Ndiañl jdhqj l=ulao@      

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

vi. 𝑌 y÷kd .ekSu i|yd mÍCIKhla fokak'        

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

vii. tu mÍCIKfha ksÍCIKh l=ulao@         

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

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 (b)  𝐴 isg 𝐸 olajd kï lr we;s mÍCIK k, j, 𝑁𝑎2𝑆𝑂4 , 𝑁𝑎2𝑆𝑂3 , 𝑁𝑎𝑂𝐻, 𝐾2𝐶𝑟𝑂4  yd 
𝐶𝑎(𝑁𝑂3)2  ys ^ms<sfj,ska fkdfõ& c,Sh ødjK wvx.= fõ' 𝐴 isg 𝐸 olajd we;s tla tla mÍCId 
k<hg wod< mßCIKh yd wod, ksÍCIK my;  § we;'      

mßCId k,h mÍCIKh ksÍCIKh 

A 𝐵𝑎𝐶𝑙2  ødjK ødjK 1 𝑐𝑚3 tl;= lrkak' 
bkamiq ;kql 𝐻𝐶𝑙 tl;= lrkak'  

iqÿ meye;s wjlafIamhla ,eî 
miqj th Èhfõ'  

B 𝑀𝑔(𝑁𝑂3)2 ødjKh tl;= lrkak'  iqÿ meye;s wjlafIamhla ,efí'  

C 𝐵𝑎𝐶𝑙2  ødjK  1 𝑐𝑚3  muK tl;= lrkak' 
bkamiq ;' 𝐻𝐶𝑙 tl;= lrkak'  

iqÿ meye;s wjlafIamhla iEfoa' 
th Èh fkdfõ'  

D 𝑁𝑎2𝐶𝑂3 1 𝑐𝑚3  la muK tl;= lrkak'  iqÿ meye;s wjlafIamhla ,efí' 

E 𝐵𝑎𝐶𝑙2  ødjK 1 𝑐𝑚3  tl;= lrkak'  ly meye;s wjlafIamhla ,efí' 

   

  (i)  𝐴 isg 𝐸 olajd mÍCId k, j, ødjK y÷kd.kak'  

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

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

      𝐸 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  

 (ii)  𝐴, 𝐵, 𝐶, 𝐷 yd 𝐸 mÍCIK k< j, isÿjk m%;sls%hd i|yd ;=,s; ridhksl $ whksl iólrKh 
,shkak'  

 

 

 

 

 

 

  
 

^03& (a)  I. úoHd.drfha § 1 𝑚𝑜𝑙𝑑𝑚 −3  𝑁𝑎2𝐶𝑂3  ødjK 250 𝑐𝑚3  iE§u i|yd >k 𝑁𝑎2𝐶𝑂3. 5𝐻2𝑂 imhd 
we;'  (𝑁𝑎 = 23 , 𝐶 = 12 , 𝑂 = 16 , 𝐻 = 1)       

 

    i.  wjYH lrk 𝑁𝑎2𝐶𝑂3 𝑚𝑜𝑙 .Kk fldmuKo@  
 
 
 
 
 
    ii  lsrd.; hq;=  𝑁𝑎2𝐶𝑂3. 5𝐻2𝑂  ialkaOh fldmuKo@  
  

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

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

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

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

    ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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    iii.  m%dudKsl ødjKhla hkq l=ulao@  

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

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

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

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

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

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

    iv.  m%d:ñl iïu; ødjKhla hkq l=ulao@  

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

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

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

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

    v.  m%d:ñl iïu; i|yd WodyrK 02 la fokak'   

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

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

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

    vi.  𝑁𝑎𝑂𝐻 ys ksjerÈ idkaøKfhka hq;a iïu; ødjKhla ms<sfh, lr .; fkdyelafla ukao@   

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

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

   vii.  by; idok ,o 1 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝑎2𝐶𝑂3  ødjKfha idkaøKh l=vd m%udKhlska fjkia úh yel'   

       thg fya;= 2 la fokak'    

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

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

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

  viii.  okakd idkaøKfhka hq;a ødjKhla ms<sfh, lsÍug Ndú;d lrk ùÿre WmlrKh l=ulao@    

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

  𝑖x.   by; 1 𝑚𝑜𝑙 𝑑𝑚−3  𝑁𝑎2𝐶𝑂3    ødjKh Ndú;d lr 0.25 𝑚𝑜𝑙 𝑑𝑚−3 𝑁𝑎2𝐶𝑂3 100 𝑐𝑚3 la idod 
.ekSu i|yd tu ødjKfhka ,nd .; hq;= mßudj .Kkh  lrkak'    
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^04&  lsishï ixfhda.hl ialkaOh wkqj 30.46% la khsg%cka o" 69.54% Tlaiscka o fõ' ixfhda.fha 
idfmaCI wKql ialkaOh 90 - 95 w;r fõ'  

  i.  ixfhda.fha wdkqNúl iQ;%h fidhkak' (𝑁 = 14 , 𝑂 = 16)    
    

    

 

 

 

 
  

 

  ii.   ixfhda.fha wKql iQ;%h fidhkak'      

    

 

 

 

 

    

 

 

 

 

  iii. ixfhda.fha ksjerÈ ujq,sl ialkaOh fldmuKo@   

 

 

 

 

 

 (b) I.    KMnO4    j¾Kj;a ixfhda.hls' 
     

i. KMnO4    ys 𝐼𝑈𝑃𝐴𝐶 kduh ,shkak"  

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

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

ii. KMnO4   ;=< 𝑀𝑛 ys TlaislrK wxlfhka jHq;amkak jk Tlaihsvfha ridhksl iQ;%h ,shkak'   

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

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

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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  iii. 𝑀𝑛 ys bf,lafg%dak úkHdih 1 𝑠2 2𝑠2 … … … hk idudkH wdldrhg ,shkak'  

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

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

  iv. wdï,sl udOHfha §   𝐾2𝐶𝑟2𝑂7  whk 𝐾2𝐶2𝑂4  iu`. m%;sls%hd lrhs' 

       (𝐶𝑟2𝑂7
2−  →   𝐶𝑟3+)     

                         (𝐶2𝑂4
2−   →   𝐶𝑂2) njg m;a fõ' 

 1' TlaislrK w¾O m%;sls%hdj ,shkak'   

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

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

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

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

 2' TlaisyrK w¾O m%;sls%hdj ,shkak'   

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

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

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

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

 3' ;=,s; whksl iólrKh ,shkak'    

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

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

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

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

 4' wdï,sl udOH f,i ;kql 𝐻2𝑆𝑂4 Ndú;d lf<a kï" ;=,s; ridhksl iólrKh ,shkak'    

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

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

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

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

 (c)  298 𝐾 § 2𝑁𝐻3(𝑔)  → 𝑁2(𝑔) + 3 𝐻2(𝑔)  hk m%;sls%hdj i|yd iïu; ujq,sl tka;e,ams 
úm¾hdih 90 𝑘𝐽 𝑚𝑜𝑙−1  fõ' 298 𝐾 § iïu; tkafg%dms úm¾hdih 250 𝐽 𝑚𝑜𝑙−1 𝐾−1  fõ'    

     

i. m%;sls%hdj i|yd ∆𝐺𝜃  .Kkh lrkak'  

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

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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ii.  298 𝐾 § m%;sls%hdfõ iajhxisoaO;dj meyeÈ,s lrkak'    

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

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

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

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

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

 

iii. fuu m%;sls%hdj iajhxisoaOj isÿùu i|yd wjYH lrk wju WIaK;ajh .Kkh lrkak'   

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

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

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

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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ridhk úoHdj - 2020  - 12 fY%aKsh ^fojk jdr mÍCIKh& 
B - fldgi  - rpkd 

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

 

^05& (a)  mßudj 8.314 dm3 jk ixjD; oDv n÷kl 2.4 x 105 Pa mSvkhla hgf;a Cl2 jdhqj o mßudj 

4.157 dm3 jk ixjD; oDv Ndckhl 1.6 x 105 pa mSvkhla hgf;a NH3 jdhqj o wka;¾.;j mj;S" 

fuu Ndck folu 1270C WIaK;ajfha mj;sk w;r tajd isyska ùÿre k,hla u`.ska rem igyfka 
mßÈ tlsfkl iïnkaO lr we;'  

    
 

 
 
 
 
 
 

(i) lrduh újD; lsÍug fmr tla tla Ndckfha wvx.= jdhq ujq, ixLHd fjk fjku .Kkh 
lrkak'  

(ii) by; Ndck fol iïnkaê; lrduh újD; lr jdhq ñY% ùug bv yßk ,§" tys§ 𝑁𝐻3 yd 
𝐶𝑙2 my; iólrKhg wkqj tlsfkl iu`. m%;sls%hd lrk ,§'   

    𝑁𝐻3(𝑔) + 3𝐶𝑙2 (𝑔)  →  𝑁𝐶𝑙3(𝑔) + 3 𝐻𝐶𝑙 (𝑔) 
    1' m%;sls%hdj iïmQ¾K ùfuka miq n÷ka ;=< jQ uq¿ ujq, ixLHdj .Kkh lrkak'  
    2' m%;sls%hdj iïmQ¾K ùfuka miq moaO;sh ;=< uq¿ mSvkh .Kkh lrkak'  
   3' we;=<; jdhq msg;g fkdhk mßÈ moaO;sh ;=<g ;j;a 𝑁𝐻3(𝑔) 0.4 𝑚𝑜𝑙 la tla l< úg 

moaO;sh ;=< mSvkhg l=ulafõoehs fya;= olajñka myokak'    
   4' moaO;sh ;=< wjidk mSvkh .Kkh lrkak'   
 

  (b)   úoHd.drfha § 𝐻2 j, ujq,sl mßudj fhdod .ksñka 𝑀𝑔 j, idfmaCI mrudKql ialkaOh 
mßCIKd;aulj ks¾Kh lsÍu i|yd YsHfhl= úiska mßCIKhla ie<iqï lrk ,§' 

   (i)   𝑀𝑔 yd ;'𝐻𝐶𝑙  fhdodf.k isÿ l< fuu mÍCIKh i|yd Ndú;d l< yels mÍCIKd;aul 
wegjqul o< rEm igykla we| kï lrkak'   

 (ii)   YsIHhd úiska isÿ lrk ,o mÍCIKfha § ,enQ m%;sM, my; oelafõ' 
  ldur WIaK;ajh   =  270𝐶  
  jdhqf.da, mSvkh   =  1.013 x 105𝑃𝑎 

 c,fha jdIam mSvkh   =  0.036 x 105𝑃𝑎  
 ksmo jQ 𝐻2 jdhq mßudj  =  50 𝑐𝑚3 
 𝑀𝑔 j, ialkaOh  =  0.05𝑔 
(i)    𝑀𝑔 yd ;' 𝐻𝐶𝑙 w;r m%;sls%hdfõ ;=,s; ridhksl iólrKh ,shkak'  
(ii)    by; o;a; Ndú;fhka 𝑀𝑔 j, id'm'ia' .Kkh lrkak'  
(iii)    fuu .Kkfha § Tn úiska lrkq ,nk Wml,amk i|yka lrkak'  

 (c)   (i)   pd,l wKql jdofha Wml,amk i|yka lrkak'    
 (ii)   pd,l wKql jdofha iólrKh ,shd tys mo y÷kajkak'  

 
^06&(a)  (i)    my; i|yka tka;e,ams úm¾hdi j,g wod, ;=<s; iólrKh ,shkak'     

  (ii)   𝐶(𝑠) ys iïu; oyk tka;e,amsh'  (∆𝐻𝑐
𝜃)  

   (iii)   𝑁𝑎(𝑠) ys iïu; W!¾Ojmd;k tka;e,amsh'  (∆𝐻𝑠
𝜃) 

  (iii)   𝑂2 (𝑔) ys iïu; nkaOk ú>gk tka;e,amsh'  (∆𝐻𝐷
𝜃)  

  (iv)    laf,daÍka ys iïu; mrudKqlrk tka;e,amsh  (∆𝐻𝑎𝑡𝑚
𝜃 )  

  (v)   𝑀𝑔𝐶𝑙2(𝑠) ys iïu; oe,sia ú>gk tka;e,amsh'  (∆𝐻𝐿
𝜃)  
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 (b)  my; i|yka o;a; Ndú;d lr" 250𝐶 § 2𝐻2(𝑔) +  𝑂2(𝑔)  →  2 𝐻2𝑂 (𝑔) hk m%;sls%hdfõ" 
  (i)  iïu; tka;e,ams úm¾hdih .Kkh lrkak'   
  (ii)  iïu; tkafg%dms úm¾hdih .Kkh lrkak'        
  (iii)   by; m%;sls%hdj iajhxisoaOj isÿfõo@ fkdfõo@ hkak mqfrdal:kh lrkak'  
   H - H ys iïu; nkaOk ú>gk tka;e,amsh  =  + 432 𝑘𝐽𝑚𝑜𝑙−1  
   O = O ys iïu; nkaOk ú>gk tka;e,amsh  =  + 494 𝑘𝐽𝑚𝑜𝑙−1    
   O - H ys iïu; nkaOk ú>gk tka;e,amsh  =  + 460 𝑘𝐽𝑚𝑜𝑙−1   
 

ixfhda.h 𝑠𝜃 / 𝐽 𝑘−1𝑚𝑜𝑙−1 
𝐻2𝑂(𝑔) 
𝐻2 (𝑔) 
𝑂2 (𝑔) 

+ 188.8 

+ 130.7 

+ 205.1 
 

 (c)  my; oelafjk ;dmridhksl o;a; Ndú;d lr  𝑀𝑔𝐶𝑙2(𝑠)ys  iïu; oe,sia ú>gk tka;e,amsh" iqÿiq 
fndaka - fyan¾ pl%hla wdOdrfhka .Kkh lrkak'  

    𝑀𝑔(𝑠) ys iïu; W!¾Ojmd;k tka;e,amsh    =  + 148 𝑘𝐽𝑚𝑜𝑙−1   
  𝑀𝑔(𝑔) ys iïu; m%:u whkSlrK tka;e,amsh     =  + 738 𝑘𝐽𝑚𝑜𝑙−1   
  𝑀𝑔(𝑔) ys iïu; fojk whkSlrK tka;e,amsh    =  + 1451 𝑘𝐽𝑚𝑜𝑙−1   
  𝐶𝑙2 (𝑔) ys iïu; nkaOk ú>gk tka;e,amsh     =  + 244 𝑘𝐽𝑚𝑜𝑙−1   
  𝑀𝑔𝐶𝑙2(𝑠) ys iïu; W;amdok tka;e,amsh     =  − 641 𝑘𝐽𝑚𝑜𝑙−1    
  𝐶𝑙(𝑔) ys iïu; m<uq bf,lafg%dak ,nd .ekSfï tka;e,amsh  =  −349 𝑘𝐽𝑚𝑜𝑙−1   
          

   
^07& (a)   YsIHhka msßila úiska isÿlrk ,o tla;rd mÍCIKhl § ,nd .;a f;dr;=re my; oelafõ'  
 

  idkaøKh 2 𝑚𝑜𝑙 𝑑𝑚−3   jk ;kql 𝐻𝑁𝑂3 ødjK 125 𝑐𝑚3  la idkaøKh 2 𝑚𝑜𝑙 𝑑𝑚−3 𝐾𝑂𝐻 ødjK 
125 𝑐𝑚3 la iu`. ma,diaála fldamamhla ;=< ñY% lr moaO;sh t<fUk Wmßu WIaK;ajh 400 𝐶 la 
nj ksÍCIKh lrk ,§' ish¨u ødjK ñY% lsÍug fmr wdrïNl WIaK;ajh 270 𝐶 ys mej;=Ks kï" 
^c,fha úYsIaG  ;dm Odß;dj =  4.2 𝐽 𝑔−1𝐾−1  c,fha >k;ajh = 1 𝑔𝑐𝑚−3 &   

  (i)  ;kql 𝐻𝑁𝑂3  yd 𝐾𝑂𝐻  w;r ;=,s; ridhksl iólrKh ,shkak'    
  (ii)  ;kql 𝐻𝑁𝑂3  yd 𝐾𝑂𝐻  w;r m%;sls%hdfõ ;dm úm¾hdih (𝑄) .Kkh lrkak'     
  (iii)   ;kql 𝐻𝑁𝑂3  yd 𝐾𝑂𝐻  w;r m%;sls%hdj i|yd iïu; WodiSkslrK tka;e,amsh .Kkh lrkak'  

  (iv)   by; mÍCIKfha § isÿlrk Wml,amk 2la ,shkak'  

  (v)   iïu; WodiSkslrK tka;e,ams w.h" by; YsIHhka úiska isÿ lrk ,o mÍCIKh wdOdrfhka 
isÿ lsÍfï § iïu; w.fhka fjkia ùug fya;= ljf¾o@ 

  (vi)   𝐶𝐻3𝐶𝑂𝑂𝐻 (𝑎𝑞)  yd 𝑁𝑎𝑂𝐻 (𝑎𝑞)  w;r m%;sls%hdfõ;a 𝐵𝑎(𝑂𝐻)2(𝑎𝑞)  iy 𝐻2𝑆𝑂4(𝑎𝑞)  w;r 
m%;sls%hdfõ§;a iïu; tka;e,ams w.hhka" iïu; WodiSkslrK tka;e,ams w.fhka flfia 
fjkia fõo@ 

 

 (b)   𝐾𝑁𝑂3(𝑠)  1.55𝑔  la wiïmQ¾K ;dm úfhdackfhka miq b;sß jQ >K fYaIh c,fha Èhlr uq¿ mßudj 
250 𝑐𝑚3 la jQ ødjKhla idod .kakd ,§" fuhska 25 𝑐𝑚3 la 0.015 𝑚𝑜𝑙𝑑𝑚−3  wdï,sl 
𝐾𝑀𝑛𝑂4  ødjKhla iu`. wkqudmkh lrk ,§' tys§ jeh jQ 𝐾𝑀𝑛𝑂4 mßudj 30 𝑐𝑚3 ls'  

 

  𝐻+ / 𝑀𝑛𝑂4
−   →   𝑀𝑛2+  

  𝑁𝑂2
−  →   𝑁𝑂3

− 
 

  (i)  wod, ish¨ m%;sls%hd i|yd ;=,s; ridhksl iólrK ,shkak'     
  (ii)  ;dm úfhdackfhka miq b;sßj mj;sk 𝐾𝑁𝑂3  ialkaOh .Kkh lrkak'  
   (𝐾 = 39 , 𝑀𝑛 = 55 , 𝑂 = 16 , 𝑁 = 14)   
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(C)  (i) wdï,sl udOHfha § 𝐶𝑟2𝑂7
2− whkh 𝐶𝑟3+ njg TlaisyrKhg wod, ;=,s; w¾O whksl 

m%;sl%shdj ,shkak'    

(ii) Ndiañl udOHfha § 𝑀𝑛𝑂4
−  whkh  𝑀𝑛𝑂2  njg TlaisyrKhg wod< ;=,s; w¾O whksl 

m%;sls%hdj ,shkak'  
(iii)  𝐼2  iy  𝑁𝑎2𝑆2𝑂3  w;r ;=,s; ridhksl m%;sls%hdj ,shkak'  

 

𝐼2   →   𝐼−  
 
𝑆2𝑂3

2−   →    𝑆4𝑂6
2−  

 
    

C - fldgi 

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

^08& (𝑎)   my; § we;s ixfhda. j, úfhdackhg wod, ;=,s; ridhksl iólrK ,shkak'  
 (𝑖) 𝑀𝑔(𝑁𝑂3)2(𝑠)   

∆
→   

 (𝑖𝑖) 𝑁𝑎𝑁𝑂3(𝑠)   
∆
→   

 (𝑖𝑖𝑖) 𝑁𝑎𝐻𝐶𝑂3(𝑠)   
∆
→   

 (𝑖𝑣) 𝐿𝑖𝑁𝑂3(𝑠)   
∆
→   

 (𝑣) 𝐶𝑎𝐶𝑂3 (𝑠)   
∆
→    

 

 (b)  Q  keue;s ,jKh iu`. isÿ lrk ,o mÍCIK iy Bg wod< ksÍCIK my; olajd we;'       

 
mÍCIdj ksÍCIKh 

(𝑖)     𝑄 ys c,Sh ødjKhlg 
𝑁𝑎2𝑆𝑂4  ødjKhla tlalrk ,§'   

iqÿ meye wjlafIamhla ,efnk w;r" 
tu wjlafIamh ;kql 𝐻𝑁𝑂3  ;=, Èh 
fkdfõ'   

(𝑖𝑖)   𝑄 ,jKh r;alrk ,§"    ÿUqre meye jdhqjla msg úh'   

(𝑖𝑖𝑖)  𝑄  ,jKh mykais¿ mÍCIdjg 
Ndckh lrk ,§'  

ly fld< meye;s oe,a,la ,efí'  

 

 (i) by; tla tla mÍCIdfjka ,o ks.uk i|yka lrkak'  
 (ii) 𝑄, ,jKh y÷kd.kak' 
 (iii) by; (𝑖) iy (𝑖𝑖) mÍCIdjkag wod<j ;=,s; ridhksl iólrK ,shkak'  
  

(c)   (i) 𝐾𝑁𝑂3  yd 𝐶𝑎(𝑁𝑂3)2  muKla wvx.= ñY%Khlska 2.84 𝑔 la iïmQ¾K ;dm úfhdackfhka ,enqKq >k 
fYaIfha ialkaOh 1.98 𝑔 la úh' ñY%Kfha ;snQ 𝐾𝑁𝑂3  yd 𝐶𝑎(𝑁𝑂3)2 j, ialkaO m%;sY; .Kkh 
lrkak'  

  (𝐶𝑎 = 40 , 𝐾 = 39 , 𝑁 = 14 , 𝑂 = 16)  
 (ii) fuu ñY%Kh r;a lsÍfï § Tn olsk ksÍCIKhla i|yka lrkak'   
  

 
^09& (a)  my; § we;s .=Khka wdfrdayKh jk ms<sfj,g ilid" tfia ùug fya;=j myokak'  
   

i'  𝐵𝑒(𝑁𝑂3)2 , 𝑀𝑔(𝑁𝑂3)2  , 𝐶𝑎(𝑁𝑂3)2   j, ;dm ia:dhs;dj'   
ii'  𝑁𝑎𝑂𝐻, 𝐾𝑂𝐻 ,   𝑀𝑔(𝑂𝐻)2   j, Ndiañl;dj 
iii'  𝑃𝐹3  , 𝑃𝐶𝑙3  , 𝑃𝐼3    j, § 𝑃 j, úoHq;a RK;dj 
iv'  𝐻2𝑂   ,   𝐻2𝑆  , 𝐻2𝑆𝑒  j, ;dmdxlh 
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 (b)   bÈßfhka § we;s l%uh muKla Wmfhda.S lrf.k" § we;s ixfhda. tlsfklska fjkalr y÷kd.kak'  
 

   i'   

𝑁𝑎2𝐶𝑂3 (𝑎𝑞)
𝑁𝑎2𝑆𝑂4 (𝑎𝑞)
𝐵𝑎𝐶𝑙2 (𝑎𝑞)

𝑁𝑎𝑁𝑂3 (𝑎𝑞)

    } ødjK hq., jYfhka ñY% lsÍu iy wjYH kï ;kql 𝐻𝑁𝑂3  Ndú;h' 

 

  ii'  

𝑁𝑎2𝐶𝑟𝑂4 (𝑎𝑞)
𝑀𝑔𝐶𝑙2 (𝑎𝑞)

𝐵𝑎(𝑁𝑂3)2 (𝑎𝑞)
𝑁𝑎2𝐶𝑂3 (𝑎𝑞)

    } ødjK hq., jYfhka ñY% lsÍfuka 

   

iii'  
𝑀𝑔(𝑁𝑂3)2 (𝑎𝑞)

𝑁𝑎𝑁𝑂3 (𝑎𝑞)
𝑁𝑎2𝐶𝑂3 (𝑎𝑞)

    } rla lsÍu u.ska  ^ r;a lsÍug wod< iólrK ,shd oelaúh hq;=h' &  

 
 (c)   my; ixfhda.j, IUPAC kduhka ,shd olajkak'   

              (i)  𝑁𝑎𝐻𝐶𝑂3    (ii)   𝐶𝑢𝑆𝑂4     (iii)  𝐶𝑢𝐶𝑙  
   (iv)  𝐹𝑒2(𝑆𝑂4)3 (v)   𝐾𝑀𝑛𝑂4  

     
    
^10& (a)    my; wKq $ whk j, yev 𝑉𝑆𝐸𝑃𝑅 jdoh Ndú;fhka wfmdaykh lrkak'  
         (i)  𝑋𝑒𝐹4    (ii)   𝑃𝐹5     (iii)  𝑁𝐶𝑙3   

(iv)   𝐶𝑙𝑂4
− (v)   𝑁𝑂3

−       
   

 

 (b)   𝑋 kï jQ wldnksl ,jKhla mQ¾K f,i ;dm úfhdackfhka 𝐶𝑟2𝑂3 1.52𝑔  la 𝐻2𝑂 0.72 𝑔 la iy 
𝑁2 0.28𝑔 la hk M, muKla iEÿKs'   

  i'    𝑋 ys wdkqNdúl iQ;%h wfmdaykh lrkak'  (𝐶𝑟 = 52 , 𝑁 = 14 , 𝑂 = 16 , 𝐻 = 1)      
  ii'   𝑋 ujq,hl 𝐶𝑟 ujq, 2 la wka;¾.;j mj;sk w;r tys 𝐻2𝑂 wKq wka;¾.; ù fkdue;skï" 𝑋 ys 

wKql iQ;%h fidhkak'  
 

 (c)    ixY=oaO fkdjk 𝐾𝑀𝑛𝑂4 idïm,hlska 200𝑚𝑔 la c,h 100 𝑐𝑚3 l Èh lr ødjKhla ms<sfh, lr 
.kakd ,§' tu ødjKfhka 25 𝑐𝑚3 la wkqudmkhg 0.02 𝑚𝑜𝑙 𝑑𝑚−3  wdï,sl Tlaif,aÜ 
[𝐶2𝑂4

2−]  ødjKhlska 15 𝑐𝑚3 la jeh úh' 𝐾𝑀𝑛𝑂4  idïm,fha 𝐾𝑀𝑛𝑂4 ialkaO m%;sY;h .Kkh 
lrkak'  (𝐾 = 39, 𝑀𝑛 = 55 , 𝑂 = 16 , 𝐶 = 12) 

 

  𝑀𝑛𝑂4
−    →    𝑀𝑛2+ 

 

𝐶2𝑂4
2−     →   𝐶𝑂2 
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