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1. lef;dav lsrK ms<sn| wOHhkfha § lef;davh l=uk øjHhlska iEÿkq tlla jqj o k,h ;=, we;s jdhqj 
l=ula jqj o lef;dav lsrK j, iajNdjh fjkia fkdjk nj ksÍCIKh lrk ,oafoa"  
 
1. fÊ' iafgdaks        2.  fÊ'fÊ' f;dïika   3.  YS%u;a ú,shï lDDlaia      
4.  frdnÜ ñ,slka  5'   w¾kiaÜ ro*¾â 

 
 

 

2. mrudKqjl m%Odk lafjdkagï wxlh 𝑛 =  4 iy fldaKsl .uH;d ̂ WoaÈ.dxY& lafjdkagï wxlh 𝑙 = 2  yd 
wdYs%;j mej;sh yels tlu neuqula iys; Wmßu bf,lafg%dak ixLHdj jkqfha"  
  
1. 1      2'    3     3'  6     4.   5               5'  10 

 
 

3. 𝐻𝑆𝑂4
−  whkh ^iels,a, H − O −

𝑂
|
S
|
𝑂

− O &  i|yd mej;sh ye;s ia:dhs iïm%hqla; jHqy ixLHdj     

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

 

4. my; olajd we;s ixfhda.fha 𝐼𝑈𝑃𝐴𝐶 kduh jkqfha"  
 
 

       C
  

               − O −

𝑂
||
C −

𝐶
|
C     −    

𝑁
|
C            

 

 

1.   ethyl  3-amino-2-methylbutanoic acid     2.  ethyl  2,3-dimethyl-3-aminopropanoate 
3.   ethane  2-methyl-3-aminobutanoate     4.  ethyl  2-methyl-3-aminobutanoate   
5.  ethyl  3-amino-2-methylbutanoate   

 

5. jvd;au iy ixhqc ixfhda.h iy jvd;au whksl ixfhda.h wvx.= m%;spdrh jkqfha"    

1' NO2  , NaF        2'    NO2 , NaCl     3'  𝑁𝑂2  , 𝐾𝐹      

4. 𝑁𝑎𝐶𝐿, 𝐾𝐶𝑙              5'     𝑁𝑎2𝑂 , 𝐾𝐹 

 

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 ms<s;=r 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   𝐽 𝑆 $ 
wdf,dalfha m%fõ.h  𝐶 =  3  x  108  𝑚𝑠−1 

 

𝐻 𝐻3𝐶𝐻2 𝐻 

𝐻3 𝐻2 

𝐶𝐻3 
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6. 𝐻3𝑁3𝑂  wKqfõ ^iels,a,                          &  jvd;au ia:dhs ¨úia jHqyfha khsg%cka mrudKq ;=k 

 
 

 
 𝑁1, 𝑁2 iy 𝑁3  f,i f,an,a lr we;' 𝑁2 jgd bf,lafg%dak hq., cHdñ;sh" yevh iy uqyqïlrKh 
ms<sfj,ska jkqfha"    

1.   msróvdldr " fldaKsl " 𝑠𝑝3       2.   ;,Sh ;s%fldaKdldr" fldaKsl "  𝑠𝑝2                  
3.   p;=ia;,Sh" fldaKsl" 𝑠𝑝3    4.  f¾Çh " f¾Åh " 𝑠𝑝              

 5.  ;,Sh ;s%fldaKdldr" ;,Sh ;s%fldaKdldr" 𝑠𝑝2
 

 

7. my; l=uk m%ldYh wi;H fõo@ 

1.   1 ldKavfha f,day legdhk j, O%eùldrl n,h ldKavfha my<g h;au wvqfõ'      
2.  17 ldKavfha wekdhkj, O%ejKYS,S;dj ldKavfha my<g h;au wvqfõ'               
3.   2 jk ldKavfha my<g h;au legdhkj, wdfrdamK >k;ajh wvqfõ'    
4.  2 jk ldKavfha my<g h;au yhsfv%dlaihsv j, c, ødjH;djh jeäfõ'               

5.  1 ldKavfha yhsv%cka ldnfkag iuyrla >k ;;a;ajfha fkdmj;S'   
 
 
 

8. mßudj 8.314 𝑑𝑚3 la jQ oDv ixjD; n÷kl (𝑁𝐻4)2𝐶𝑟2𝑂7 (𝑠)  0.5 𝑚𝑜𝑙  mj;S" th 400𝐾 g r;al< úg 
𝐶𝑟2𝑂3(𝑠), 𝑁2(𝑔)  iy 𝐻2𝑂 (𝑔)  njg úfhdackh fõ' iEfok 𝐶𝑟2𝑂3(𝑠) ys mßudj fkdie,lsh yels ;rï 
l=vd fõ kï n÷k ;=, 𝑁2(𝑔)  wdxYsl mSvkh jkqfha"    

 

1.  4 x 105  pa      2.  1 x 106  pa   3.  2 x 102  pa   
4.  2 x 105  pa   5. 1 x 105  pa  
 

 

 

9. mrudKql yhsv%cka j, úffudapk j¾Kdj,sh wdYs%;j my; l=uk m%ldYh i;Hfõo@  
 

1.   ,hsudka fY%aKsfha m<uq f¾Ld fol w;r ;rx. wdhdu fjkig jvd ndu¾ fY%aKsfha m<uq f¾Ld fol 
w;r ;rx. wdhdu fjki wvq fõ'        

2.  ,hsudka fY%aKsfha m<uq f¾Ld fol w;r ixLHd; fjkig jvd ndu¾ fY%sKsfha m<uq f¾Ld fol w;r 
ixLHd; fjki jeä fõ'                

3.   iEu j¾Kdj,s f¾Ldjlau kshñ; Yla;s uÜgulg wkqrEm fõ'     
4.  iEu f¾Ld fY%aKshlu ;rx. wdhduh jeäjk ÈYdjg wkqhd; f¾Ld folla w;r mr;rh jeä fõ'          
5.  iEu f¾Ld fY%aKshlu ixLHd;h jeäjk ÈYdjg wkqhd; f¾Ld folla w;r mr;rh jeäfõ'   

 

10. 𝑁𝑂2
−  , 𝑁𝑂3

− , 𝑁𝐶𝑙3  iy 𝑁𝐹3  hk ridhksl úfYaIhkays khsg%cka mrudKqfõ (𝑁) úoHq;a RK;dj 
wdfrdayKh jk ms<sfj, jkqfha"   
 

1.    𝑁𝐶𝑙3 < 𝑁𝐹3  <  𝑁𝑂2
−  < 𝑁𝑂3

−   2.  𝑁𝐹3  <  𝑁𝐶𝑙3 <  𝑁𝑂2
−  < 𝑁𝑂3

−  

3.     𝑁𝐹3  <  𝑁𝐶𝑙3  < 𝑁𝑂3
− < 𝑁𝑂2

−    4.   𝑁𝐶𝑙3 < 𝑁𝐹3  < 𝑁𝑂3
− <  𝑁𝑂2

−    

5.    𝑁𝐶𝑙3  <  𝑁𝑂2
−  < 𝑁𝑂3

−  <  𝑁𝐹3 
 

11. 3 𝑀𝑛𝑂4
−(𝑎𝑞) +   3𝐻2𝑂2 (𝑎𝑞)  →   3𝑂2 (𝑔) + 2𝑀𝑛𝑂2(𝑠) + 2𝑂𝐻 (𝑎𝑞) + 2𝐻2𝑂 (𝑙) 

 
hk m%;sls%hdfõ m%;sls%hl jehjk fyda m%;sM, iEfok iS>%;djhka iïnkaOfhka i;H jkqfha"  

 

1.   
∆[𝑀𝑛𝑂4

− (𝑎𝑞)]

∆𝑡
=  

∆[𝑂2 (𝑔)]

∆𝑡
  2.  

−∆[𝐻2𝑂2 (𝑎𝑞)]

∆𝑡
=  2

∆[𝑀𝑛𝑂2 (𝑠)]

∆𝑡
  

          

3.   −
1

3
 
∆[𝐻2𝑂2 (𝑎𝑞)]

∆𝑡
=  

1

2
 
∆[ 𝑂𝐻(𝑎𝑞)]

∆𝑡
  4.  

∆ [𝐻2𝑂2 (𝑎𝑞)]

∆𝑡
=  

∆[𝑂2 (𝑔)]

∆𝑡
 

    

5.  
1

3
 
∆[𝑀𝑛𝑂4

− (𝑎𝑞)]

∆𝑡
=  

1

3
 
∆[𝑂2 (𝑔)]

∆𝑡
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12. 𝐴2 (𝑔) 𝑎 𝑚𝑜𝑙   yd   𝐵2 (𝑔)   𝑏  𝑚𝑜𝑙 𝑇𝐾 WIaK;ajfha §  𝑉 𝑑𝑚3  mßudjla we;s ixjD; oDv n÷kla ;=, 
iu;=,s;;djhg m;aùug bvyßk ,§' iu;=,s;;djfha § 𝐴2  jdhqfjka 𝑥 𝑚𝑜𝑙 m%;sls%hdjg ,laù ;snqfKa 
kï" 
𝐴2(𝑔) +   3 𝐵2(𝑔)  ⇌   2 𝐴𝐵3 (𝑔)  
m%;sls%hdfõ 𝑇𝐾  ys§ iu;=,s;;d ksh;h 𝐾𝑐 jkqfha"  
 

1.  
2𝑥

(𝑎−𝑥)(𝑏−3𝑥)
  𝑚𝑜𝑙−1 𝑑𝑚3    2.   

4𝑥

(𝑎−𝑥)(𝑏−3𝑥)3
  𝑚𝑜𝑙−1 𝑑𝑚6     

3.   
4𝑥2

(𝑎−𝑥)(𝑏−3𝑥)3
  𝑚𝑜𝑙−2 𝑑𝑚6       4.   

4𝑥𝑣2

(𝑎−𝑥)(𝑏−3𝑥)3
  𝑚𝑜𝑙−2 𝑑𝑚6        

5.    
4𝑥2𝑣2

(𝑎−𝑥)(6−3𝑥)3
  𝑚𝑜𝑙−2 𝑑𝑚6          

 
 

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

 
 
 
 
 
 
 
 
 
 

14. C      − 

𝑂
||
C   −  O   −  𝐶                                         A + B   

  A yd B  M,hka jkqfha"  
 

 1.    CH3CH2OH iy CH3OH   2.    CH3CHO iy CH3OH          3.     CH3CH2OH iy HCOOH
 4.    CH3COOH iy CH3OH  5.    CH3CH2OH iy HCHO  

 

15. 𝐻2𝑂 (𝑙) ys jdIamSlrK tka;e,ams fjki +42  kJ mol−1  yd 𝐻2𝑂(𝑙) ys ;dmdxlh 1000𝐶 la fõ kï 
𝐻2𝑂 (𝑙) ys jdIamSlrkfha tkafg%dms fjki jkqfha"   
   

1.    420  J 𝐾−1mol−1  2.     112.6 𝑘𝐽 𝐾−1𝑚𝑜𝑙−1  3.   4200 J𝐾−1𝑚𝑜𝑙−1   

4.    112.6  J 𝐾−1mol−1  5.     420  𝑘𝐽 𝐾−1mol−1 
   

16. 𝐶6𝐻5𝑁+  ≡   𝑁𝐶𝑙−  olajk m%;sls%hd iïnkaOfhka wi;H jkqfha"  
   

 1.      𝐶6𝐻5𝑁+  ≡   𝑁𝐶𝑙−  ,   𝐻2𝑂  oud r;a l< úg *Sfkda,h ,nd fohs'     

 2.      𝐶6𝐻5𝑁+  ≡   𝑁𝐶𝑙−  ,   𝐻3𝑃𝑂2   oud msßhï l< úg fnkaiSka ,nd fohs'    

 3.       𝐶6𝐻5𝑁+  ≡   𝑁𝐶𝑙−  ,   𝐶𝑢𝐶𝑙  iuÕ m%;sls%hdfjka 𝐶6𝐻5𝐶𝑙 ,nd fohs'   

 4.      𝐶6𝐻5𝑁+  ≡   𝑁𝐶𝑙−  ,   𝐶𝑢/𝐻𝐵𝑟 iuÕ m%;sls%hdfjka 𝐶6𝐻5𝐵𝑟 ,nd fohs'     

 5.     𝐶6𝐻5𝑁+  ≡   𝑁𝐶𝑙−  ,   𝐶𝑢/𝐻𝐼  iuÕ m%;sls%hdfjka 𝐶6𝐻5𝐼  ,nd fohs'   
 

 
 
 

17. 𝑋 →   𝑌 + 𝑍  hkq m<uq fm, m%;sls%hdjls' fuys w¾O Ôjld,h ;;amr 10 ls' hï wjia:djl § 𝐴 ys 
wdrïNl idkaøKh 0.5 𝑚𝑜𝑙 𝑑𝑚−3 kï tys idkaøKh 0.125  𝑚𝑜𝑙 𝑑𝑚−3  ùug .;jk ld,h jkqfha"       

 
 

1.   5  s    2.    1 5  s  3.   20  s      4.  40  s         5.    25  s  

 
      

H3 H3 
(i) LiAlH4 / úh<s  B;r 

(ii)  𝐻+ /  𝐻2𝑂 
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18. A kï tla;rd ldnksl ixfhda.hla 𝐵𝑟2/𝐻2𝑂 új¾K lrhs' fuu ldnksl ixfhda.h 𝑁𝑎𝑂𝐻 (𝑎𝑞) iuÕ 
m%;sls%hdfjka ,efnk M,hg 𝑃𝐶𝐶 tl;= l< úg ,efnk M,h fgd,kaia m%;sldrlh iuÕ ß§ levm;la 
,nd fohs' A uOHidÍh KOH iuÕ m%;sls%hfjka ,efnk M,hg idkaø 𝐻2𝑆𝑂4  oud wk;=rej 
𝐻+ / 𝐻2𝑂  oud r;a l, úg ,efnk M,h PCC iuÕ m%;sls%hd fkdlrhs' A úh yelafla"   
 

 

 

 

 

 

 

 

 
 

19.  0.01 𝑚𝑜𝑙𝑑𝑚−3   𝐹𝑒𝐶2𝑂4  25 𝑐𝑚3   la iuÕ iïmQ¾Kfhka m%;sls%hd lsÍug wjYH wdï,sl udOHfha 
0.001 𝑚𝑜𝑙𝑑𝑚−3  𝐾𝑀𝑛𝑂4  mßudj jkqfha"  
 

1.  150.0 𝑐𝑚3        2.    15.0 𝑐𝑚3      3.   5.0 𝑐𝑚3            4.  50.0 𝑐𝑚3        5.  500.0 𝑐𝑚3           
  

20. 0.01 𝑚𝑜𝑙 𝑑𝑚−3  𝐻2𝑆𝑂4   ødjK 100.0 𝑐𝑚3 la  0.01 𝑚𝑜𝑙 𝑑𝑚−3   𝑁𝑎𝑂𝐻 ødjK 100.0 𝑐𝑚3 la iuÕ ñY% 
l< úg ,efnk ødjKfha 𝐻+  whk idkaøKh jkqfha"   

 

1.  0.001 𝑚𝑜𝑙 𝑑𝑚−3          2.    0.05 𝑚𝑜𝑙 𝑑𝑚−3      3.   0.005 𝑚𝑜𝑙 𝑑𝑚−3            

4.  0.0025 𝑚𝑜𝑙 𝑑𝑚−3    5.  0.00125 𝑚𝑜𝑙 𝑑𝑚−3  

 
 

21.  𝑋 kï wldnksl ixfhda.hla c,fha fyd¢ka ødjKh ù wj¾K ødjKhla ,nd fohs' fuu ødjKfha 
fldgila f.k thg 𝑃𝑏(𝐶𝐻3𝐶𝑂𝑂)2  ødjKhlska iaj,amhla tla l, úg iqÿ wjlafIamhla ,efnk w;r" 
tu wjlafIamh c,fhka ;kql lr r;al, úg wjlafIamh Èhù wj¾K ødjKhla ,efnk w;r isis,a 
l< úg kej; iqÿ wjlafIamhla ,fí' 𝑋 ys c,Sh ødjKhg 𝑁𝑎2𝑆𝑂4  c,Sh ødjKhla tla l< úg ,efnk 
iqÿ wjlafIamh ;kql wï, ;=, wødjH fõ'  𝑋  úh yelafla"   
 

1.  𝑀𝑔𝐶𝑙2  2.   𝑍𝑛𝐶𝑙2  3'   𝐵𝑎𝐶𝑙2  4.    𝐶𝑢𝐶𝑙2   5.    𝑁𝑖𝐶𝑙2 

 
 

22. TK  WIaK;ajfha mj;sk my; iu;=,s; m%;sls%hd i<lkak'  

 
2𝐴 (𝑔) +  3𝐵(𝑔)   ⇌    2𝐶 (𝑔) ;   𝐾𝑐  =   𝐾1 
 

2𝐶 (𝑔)  +  𝐵(𝑔)   ⇌    4𝐷 (𝑔) ;    𝐾𝑐  =   𝐾2 
 

𝐴 (𝑔) +  2𝐵(𝑔)   ⇌    2𝐷 (𝑔) ;    𝐾𝑐  =   𝐾3 
 

𝐾3  ys w.h  𝐾1  yd 𝐾2   weiqßka jkqfha"  
 
  

1.   𝐾3 =  𝐾1𝐾2   2.  𝐾3 =  
𝐾1

𝐾2
     3'  𝐾3 =   (

𝐾1

𝐾2
)

1

2   

4.    𝐾3 =   (𝐾1𝐾2)
1

2  5.    𝐾3 =  
𝐾1

(𝐾2)
1
2

 

 
 

 

23. tla;rd  𝐴  kï wldnksl ixfhda.hla c,fha ødjKh ù j¾Kj;a ødjKhla ,nd fohs' fuu ødjK 
fldgilg ;kql 𝑁𝐻4𝑂𝐻   ìxÿ jYfhka tla l< úg fld< meye wjlafIamhla ,efnk w;r ;jÿrg;a 
𝑁𝐻4𝑂𝐻     tla lsßfï § wjlafIamh Èhù ;o ks,a meye ødjKla ,nd fohs'  𝐴 ys wvx.= jk f,day 
legdhkh úh yelafla"  
    

 1.  𝐶𝑢2+   2.   𝑁𝑖2+  3'   𝐹𝑒2+  4.    𝐶𝑟3+     5.    𝐹𝑒3+  
   



5 
 

24.  𝐻2𝑆𝑂4  wï, c,Sh ødjKhl 298𝐾 § >k;ajh 1.0 𝑔𝑐𝑚−3  fõ' fuu ødjKfha  𝐻2𝑆𝑂4    idkaøKh 
0.5 𝑚𝑜𝑙 𝑑𝑚−3fõ kï"  𝐻+ whk idkaøKh 𝑝𝑝𝑚 j,ska jkqfha"        

 1.  0.1   2.   1  3'   100  4.    1000     5.    10000  
 
 

     

25. 𝑁2 (𝑔) +  3𝐻2 (𝑔)  ⇌   2𝑁𝐻3 (𝑔)  ∆𝐻𝜃 =  −92 𝑘𝐽𝑚𝑜𝑙−1  hk m%;sls%hdj wkqj 𝑁2 (𝑔)  yd  𝐻2 (𝑔) 
u.sk Wmßu 𝑁𝐻3  M,odjla ,nd .ekSu i|yd my; ljr ;;a;ajhka jvd;au WÑ; fõo@  
 

1.   moaO;shg W;afm%arlhla tla lsÍu'        
2.  by< WIaK;ajhla iy by< mSvk ;;a;ajhla fh§u'                 
3.   by< WIaK;ajhla iy my< mSvk ;a;;ajhla fh§u'      
4.  my< WIaK;ajhla iy by< mSvk ;;a;ajhla fh§u'           

 5.  my< WIaK;ajhla iy my< mSvk ;;a;ajhla fh§u'  
 

 

26. 𝐻2𝑂2  ødjKhlska 25.0 𝑐𝑚3 la jeämqr ;kql 𝐻2𝑆𝑂4 iy 𝐾𝐼  ødjKhla iuÕ m%;sls%hd lrjk ,§" túg 
ksoyia jk whãka  (𝐼2)  iuÕ uq¿ukskau m%;sls%hd ùug 0.025 𝑚𝑜𝑙𝑑𝑚−3  𝑁𝑎2𝑆2𝑂3  ødjK  
20.0 𝑐𝑚3  la jeh úh' 𝐻2𝑂2   idkaøKh jkqfha"  
1.  0.01 𝑚𝑜𝑙 𝑑𝑚3          2.   0.001 𝑚𝑜𝑙 𝑑𝑚3      3.   0.002 𝑚𝑜𝑙 𝑑𝑚3            

4.  0.0025 𝑚𝑜𝑙 𝑑𝑚3    5.  0.02 𝑚𝑜𝑙 𝑑𝑚3   
  

 

27.  my; m%;sls%hd hdka;%K mshjrhkaf.ka ms<s.; fkdyels hdka;%K mshjrla jkafka"  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

28. 𝐴2(𝑔) +   𝐵 (𝑔)   →   𝐶 (𝑔) +   𝐷 (𝑔)   hk m%;sls%hdj i|yd ldur WIaK;ajfha § mÍCIKhl § ,nd .;a 
o;a; my; j.=fõ oelafõ' 
 
 

mÍCIKh [𝐴2 (𝑔)]/ 𝑚𝑜𝑙𝑑𝑚−3 [𝐵 (𝑔)]/ 𝑚𝑜𝑙𝑑𝑚−3 wdrïNl iS>%;dj $  
/ 𝑚𝑜𝑙𝑑𝑚−3𝑠−1 

1 0'1 0'1 0'005 
2 0'1 0'4 0'080 
3 0'2 0'1 0'005 

 
 
 

by; m%;sls%hdfõ iS>%;d kshuh jkafka" ^𝑅 hkq iS>%;djh hs'& 

 1.   𝑅 = 𝐾 [𝐴2(𝑔)][𝐵2(𝑔)]2    2.  𝑅 = 𝑘[𝐴2(𝑔)]2 [𝐵2(𝑔)]   3'  𝑅 = 𝑘 [𝐵2(𝑔)]2  
 4.   𝑅 = 𝑘 [𝐴2(𝑔)]2   5.  𝑅 = 𝑘[𝐴2(𝑔)]  [𝐵2(𝑔)] 
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29. my; m%ldY j,ska jerÈ m%ldYh jkafka"  

 1.   𝐶𝑂2 wKqj f¾Çh yeve;s fõ'      

 2.   𝐶𝑂2 ys  𝜋  nkaOk fol tlsfklg ,ïNlj msysghs'     
 3'  𝐶𝑂2 ys 𝜋  nkaOk fol f¾Çhj wjldYfha ÈYdk; fõ'  
 4.   𝐶𝑂2 ys 𝐶 mrudKqj 𝑠𝑝 uqyqïlrKfha mj;S'   
 5.    >k 𝐶𝑂2  ^úh<s whsia& lD;s%u jeis we;slr,Su i|yd Ndú;d lrhs'  

 

30. mßmQ¾K jdhq idïm,hl mßudj (𝑣) iuÕ mSvkfha (𝑃) fjkia ùu iy (
1

𝑣
) iuÕ 𝑃 ys fjkiaùu 

WIaK;aj lsysmhl § my; m%ia:dr j,ska olajd we;'   
 
 
 
 
 
 
 
 
    my; l=uk WIaK;aj in|;djh ksjerÈ fõo@  
     
1.    𝑇1 >  𝑇2 yd   𝑇3 >  𝑇4 2.   𝑇1 >  𝑇2 yd   𝑇4 >  𝑇3   3'    𝑇1 <  𝑇2 yd   𝑇3 >  𝑇4   
4.    𝑇1 <  𝑇2 yd   𝑇4 >  𝑇3 5.     𝑇1 <  𝑇3 yd   𝑇2 <  𝑇4 

 

 

 wxl 31 isg 40 f;la tla tla m%Yakh i|yd § 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 
mßos ,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.  𝑁𝐻3   ms<sn|j i;H jkafka"  
 

    (a)   𝑁𝐻3(𝑔)   jdhqj jeämqr 𝐶𝑙2(𝑔)  iuÕ m%;sls%hdfjka 𝑁2 (𝑔)  yd 𝐻𝐶𝑙(𝑔)  idohs'   

    (b)   𝑁𝐻3(𝑙), 𝑀𝑔 (𝑠)    iuÕ m%;sls%hdfjka 𝑀𝑔(𝑁𝐻2)2 (𝑠)   yd 𝐻2(𝑔)   ,nd fohs'   
   (c)     𝑁𝐻3   j,g wï,hla f,i fukau Niauhla f,i o ls%hd l, yel'      

    (d)    ish¨ wefudakshï ,jK    𝑁𝑎𝑂𝐻(𝑎𝑞)   iuÕ m%;sls%hdfjka   𝑁𝐻3 (𝑔)  ,nd fohs'  
 

 

 

32. 𝐶       −

𝑂
|
𝐶
|
𝐻

− 𝐶     𝐶      iïnkaOfhka my; l=uk m%ldYh $ m%ldY i;Hfõo@   

 
   (a)   by; ixfhda.h m%;srEm wjhj iudjhúl;dj olajhs'   

   (b)   𝑃𝐶𝐶    iuÕ m%;sls%hdfjka ,efnk M,h m%;srEm wjhj iudjhúl;dj fkdolajhs'  
  (c)   idkaø 𝐻2𝑆𝑂4 iuÕ úc,kfhka ,efnk M,h mdr;s%udk iudjhúl;dj fkdolajhs'  
   (d)    𝑃𝐶𝑙3  iuÕ m%;sls%hdfjka ,efnk M,h m%;srEm wjhj iudjhúl;dj fkdolajhs'   

𝐻3 𝐻2 𝐻3 

𝐻 
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33. my; § we;s ixfhda.j,  𝐼𝑈𝑃𝐴𝐶  kduhka ksjerÈj olajd we;af;a"   
(a) FeSO4  −    iron(II) sulfate     (b)   𝐻2𝑆    -   dihydrogen sulfide. 
(c)   CO       −   carban monooxide       (d) 𝐻2𝑆    -   hydrosulfuric acid 
 
 

34.  my; l=uk m%ldY $ m%ldYh i;H fõo@  
(a) úYsIaG ;dmOß;dj ú;a.=Khla jk w;r ;dmOdß;djh igkd .=Khls'    

(b) tka;e,amsh igkd .=Khls'    
(c) moaO;shl ialkaOh fyda m%udKh u; r|d mj;sk .=K ú;a;s .=K fõ'  
(d)   moaO;shl ialkaOh fyda m%udKh u; r\d fkdmj;sk .=K igkd .=K fõ'       

 

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; olajd we;s tka;e,ams úm¾hdihkag wkql+,j l=uk tajd i;H fõo@  
(a) 𝑀𝑔𝐶𝑙2 (𝑠)    ys iïu; oe,si tka;e,amsh 𝑀𝑔2+ (𝑔)  +   2𝐶𝑙−(𝑔)  →   𝑀𝑔𝐶𝑙2(𝑠)    
(b)    𝐵𝑟2 (𝑙)    ys iïu; mrudkqlrK tka;e,amsh  𝐵𝑟2 (𝑙)   →   2 𝐵𝑟(𝑔)        

(c)    𝐼2 (𝑠) ys iïu; W!¾Ojmd;k tka;e,amsh  𝐼2(𝑠)  →   𝐼2 (𝑔)       

(d) 𝐶𝑎𝑂(𝑠) ys iuï; W;amdok tka;e,amsh 2 𝐶𝑎(𝑠) + 𝑂2(𝑔)  →   2 𝐶𝑎𝑂 (𝑠) 
 

 

37. 3𝑑 f.dkqfõ uQ,øjHhka fyda tajdfha whk iïnkaOfhka my; oelafjk l=uk m%ldYh $ m%ldY ksjerÈ 
fõo@   
(a) 3d  f.dkqfõ uQ,øjH w;ßka 𝑆𝑐  iy  𝑍𝑛  wdka;ßl uQ,øjH hg;g fkd.efka'  
(b) 𝐹𝑒2+ , c,Sh 𝑁𝐻3   iuÕ ly meye ixlS¾Khla idohs'  
(c) 3𝑑 uQ,øjHj, øjdxl tu wdj¾;fha msysá 𝑠  f.dkqfõ uQ,øjHj, øjdxlj,g jvd by< fõ'  
(d) 3𝑑  f.dkqfõ uQ,øjH ish,a, f,dayfõ'   

 
 

38. 1.06 𝑔𝑑𝑚−3 𝑁𝑎2𝐶𝑂3   ødjKhla iïnkaOfhka i;H jkqfha" (𝑁𝑎 = 23 , 𝐶 = 12 , 𝑂 = 16) 
(1𝑝𝑝𝑚 = 1𝑚𝑔𝑑𝑚−3  f,i i<lkak'&    
(a) ødjKfha 𝑁𝑎+ idkaøKh 0.01 𝑚𝑜𝑙𝑑𝑚−3  fõ'    (b) ødjKfha 𝑁𝑎+  ixhq;sh  460 𝑝𝑝𝑚  fõ'  
(c) ødjKfha  𝐶𝑂3

2−  idkaøKh  0.01 𝑚𝑜𝑙𝑑𝑚−3  fõ' (d) ødjKfha  𝐶𝑂3
2−    ixhq;sh  0.6  𝑝𝑝𝑚  fõ'  

 
 

 

39. 2𝐴(𝑔) +   𝐵(𝑔)  ⇌   2𝐶(𝑔) +   2𝐷 (𝑔) ;  ∆𝐻 < 0  hk iu;=,s;;djfha mj;sk m%;sls%hdj iïnkaOfhka 
i;H jkqfha"  

(a)   moaO;sfha WIaK;ajh wvq lrk úg bÈß m%;sls%hdfõ iS>%;djh wvq fõ'      

(b)    moaO;sfha WIaK;ajh jeälrk úg miq m%;sls%hdfõ iS>%;djh wvq fõ'    

(c)    ksh; WIaK;ajhl § moaO;sfha mSvkh jeälrk úg iu;=,s;;d ksh;h 𝐾𝑃 ys w.h wvqfõ'   

(d)    ksh; WIaK;ajhl § moaO;shg 𝐵(𝑔)  tlalrk úg moaO;sfha iu;=,s;;d ,CIH ol=Kg nrfõ'  
 
  

40.                             c,Sh 𝑁𝑎𝑂𝐻 iuÕ iajhx ix>kkfhka ,eìh yels M,h $ M,hka jkqfha"  
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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.   ish¨u f,day ldur WIaK;ajfha § >k 

;;a;jfha mj;S'     
f,day f,dayl nkaOk j,ska ne£ we;' 

42. 𝑁𝑎𝐶𝑙 (𝑠)  c,h ;=< b;d fydÈka Èhfõ'  
 

𝑁𝑎+  whk yd 𝐶𝑙−  whk c,h wKq iuÕ whk 
oaúO%ej  wka;¾l%shd we;slr.kS'      

43. mßmQ¾K jdhqjl wKqj, uOHdkh pd,l 
Yla;sh ksrfmaCI WIaK;ajh u; r`od mj;S' 

mßmQ¾K jdhq wKq w;r ix>Ügk mQ¾K m%;Hdia: 
fõ' 

44. we,afldfyd,hlg jvd *Sfkda, j,  
wdï,sl;djh jeäh'    

we,afldfyd,hg idfmaCIj we,afldlaihsâ 
whkfha ia:dhs;dj jeäh'   

 

45. 
𝛼 − 𝐻 we;s we,aäyhsv iy lSfgdak   
𝑁𝑎𝑂𝐻 (𝑎𝑞)  yuqfõ§ iajhx ix>kk 
m%;sl%shdjkag Ndckh fõ'     

fuys§ 𝑁𝑎𝑂𝐻  W;afm%arlhla f,i yeisf¾'    

46. ksh; mSvk ;;a;aj hgf;a ;dm wjfYdaIl 
Ok tkafg%dmshla iys; m%;sl%shd iEuúgu 
iajhx isoaO fkdfõ'  

.síia Yla;s úm¾hdih ∆𝐺 = ∆𝐻 + 𝑇∆𝑆  u.ska 
,ndfoa'   

47. 𝐶2𝐻5𝑂𝐻  ys c, øjH;djh 𝐻 − 𝐶𝑂𝑂𝐻 ys c, 
øjH;djhkg jvd jeäh'   

 𝐶2𝐻5𝑂𝐻  fukau  𝐻 − 𝐶𝑂𝑂𝐻  o c,h iu`. 

𝐻 − nkaOk yod.kS.    
48. propanal j, ;dmdxlh propanone j, 

;dmdxlhg jvd wvqh'   
Propanal wKq w;r mj;skafka oaúøej - oaúO%ej 
wka;¾ l%shdfõ'   

49. úoHd.drfha§  𝑁𝑎𝑂𝐻(𝑎𝑞) yd 𝐻𝐶𝑙 (𝑎𝑞)  w;r 
WodiSkslrK m%;sl%shdfõ tka;e,ams fjki 
fidhk mÍCIKhl§ mshkla iys; ma,diaála 
fldamamhla Ndú;d lrhs'    

ma,diaála ÿ¾j, ;dm ikakdhlhla jk w;r wvq 
;dm Odß;djla we;' 

50. 𝐻2 𝑆 j, Tlaisydrlhla f,i mej;sh yels 
kuqÿ Tlaisldrlhla f,i mej;sh fkdyel'     

𝐻2𝑆   j,   𝑆  tys wju TlaislrK ;;a;ajfha 
mj;S' 
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wdj¾;s;d j.=jla wjidk msgqfjys imhd we;' 
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A fldgi - jHqy.; rpkd 
 

^01& (a) my; i|yka m%Yak wdj¾;s;d j.=fõ fojk yd f;jk wdj¾;fha s f.dkqfõ uQ,øjH yd fojk 

wdj¾;fha p f.dkqfõ uQ,øjH yd iïnkaO fõ' fldgia (i) isg (vi) olajd ms,s;=re ,nd§fï  § ,nd 
§ we;s wjldYfha uQ,øjH ixfla;h ,shkak'   

  

  i'  by<u øjdxlh iys; f,dayh y÷kd.kak'    '''''''''''''''''''''''''''''''''''''' 

  ii '  *q,Íka nyqrEmS wdldrhla jk uQ, øjH y÷kd.kak'    '''''''''''''''''''''''''''''''''''''' 

  iii '  by<u fojk whKSlrK Yla;sh iys; uQ,øjH y÷kd.kak'  '''''''''''''''''''''''''''''''''''''' 

  iv '  wia:dhS Tlafid wï,hla idok uQ,øjH y÷kd.kak'    '''''''''''''''''''''''''''''''''''''' 

  v '  m%n,;ajfhka jeäu yhsv%cka nkaOk idok uQ,øjH y÷kd.kak'  '''''''''''''''''''''''''''''''''''''' 

  vi '  zm<uq whkSlrK Yla;sh wdj¾;hla Èf.a jeäfõZ  

    by; m%ldYh ms<sfkdmÈk uQ,øjH l=ulao@     '''''''''''''''''''''''''''''''''''''' 
     

 

(b)      i.    𝐻2𝑆2𝑂5  wKqj i|yd jvd;au ms<s.; yels ¨úia ;s;a bß jHqyh w¢kak'  tys iels,a, my; 

olajd we;'  

 

 

 

 

     

 ii.   𝑂𝐶𝑁−  whkh i|yd we¢h yels ̈ úia ;s;a-bß jHqy w¢kak' ̂ tu whkfha mrudKq jvd;a wia:dhS 

¨úia ;s;a - bß jHqyh háka zwia:dhsZ f,i ,shd olajkak' &  

 

 

 

  

 iii.   my; ¨úia ;s;a bß jHqyh mokï lrf.k j.=fõ we;s C, S yd N mrudKqj,"  

    1.  mrudKqj jgd VSEPR hq.,  

    2.  mrudKqj jgd bf,lafg%dak hq.,  cHdñ;sh 

    3'  mrudKq jgd yevh 

    4'  mruKqfõ uqyqïlrKh i|yka lrkak'  

  my; wdldrhg mrudKqj wxlkh lr we;'  
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 iv.   by; (iii) fldgfiys fok ,o ¨úia ;s;a-bß jHqyfhys my; nkaOk iE§ug iyNd.S jk 
mrudKq  $ uqyqï ldCIsl y÷kd.kak' 

  ^mrudKqj, wxlkh (iii) fldgfiys wdldrhgu fõ' & 

     

 

 

 

 

 

 

 

     

 v.    by; (iii) fldgfiys fok ,o ¨úia ;s;a - bß jHqyfhys my; i|yka 𝜋  nkaOk iE§ug 
iyNd.S jk mrudKq ldlaIsl y÷kd.kak' 

    ^mrudKqj wxlkh (iii) fldgfiys wdldrhgu fõ' & 

 

 

 

 

 (C) i.   my; mrudKqj, bf,lafg%dak úkHdidh ,shd olajkak'  

    30𝑍𝑛   ............................................................................................. 

  29𝐶𝑢  ............................................................................................ 

  7𝑁  ............................................................................................. 

 

 

 

 

 

 𝐶1 𝑆2 𝑁3 𝐶4 

i.  VSEPR hq.,a     

ii. bf,lafg%dak hq., cHdñ;sh      

iii. yevh     

iv. uqyqïlrKh     
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   ii.    § we;s bf,lafg%dakj, mrudKq ldCIsl úia;r lsÍu i|yd my; j.=j iïmQ¾K lrkak'  

 

 

  

 

 

 

 

  iii.    jryka ;=< olajd we;s .=Kh jeä jk ms<sfj,g my; i|yka oE ilikak'  

  (i)     𝐶𝐻3𝑂𝐻,   𝐻2O  ,   𝐶6𝐻5OH  , 𝐶2𝐻5OH              ^ wdï,sl;dj & 

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

  (ii) {𝑛 = 3  , 𝑙 = 2} , { 𝑛 = 4 , 𝑙 = 0}  , {𝑛 = 3 , 𝑙 = 0}  , { 𝑛 = 3  , 𝑙 = 1} ^bf,lafg%dakj, Yla;sh& 

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

  (iii)     𝐾+  , 𝑃3−  ,   𝑆2−  , 𝐶𝑙−     ^ whkfhys wrh& 

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

^02& (a)     ² A  hkq  hkq wdj¾;s;d j.=fõ 3 jk wdj¾;fha uQ,øjHhls'  𝐴 c,Sh 𝑁𝑎𝑂𝐻 iuÕ m%;sls%hdfjka 

𝑋 jdhqj ,nd foa' 𝑋 tu wdj¾;fha uQ, øjHhla iuÕ m%;sls%hd lr 𝑌 jdhqj ,nd foa' 𝑌 wdï,sl 

𝐾𝑀𝑛𝑂4  iuÕ lsß meye ødjKhla ,nd foa'  
 
(i)  A,B,X,Y  y÷kd.kak' 
   
 A : ………………………         B :  ………………………     

 X : ………………………         Y :  ……………………… 

 

 (ii)  𝐴  yd 𝑁𝑎𝑂𝐻 (𝑎𝑞) w;r m%;sls%hdj i|yd ;=,s; ridhksl iólrKh ,shd olajkak'  
  
 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

  (iii)   𝐴 c,Sh ødjK ;=< § idok ia:dhS whkfha wKql iQ;%h" 𝐼𝑈𝑃𝐴𝐶 kduh yd bf,lafg%dak 
úkHdih ,shd olajkak'  

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

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

 𝑛 𝑙 𝑚𝑙 mrudKq ldCIslh 

a. 𝐶𝑢2+ ys wjidk 

bf,lafg%dakh  ...................... ...................... -1 ...................... 

a. 𝑁 ys wjidk 

bf,lafg%dakh ...................... ...................... +1 ...................... 

a. 𝑍𝑛 ys wjidk 

bf,lafg%dakh ...................... ...................... ...................... ...................... 
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  (iv)   𝐴 ys ia:dhS whkfha c,Sh ødjKhla i,ld my; wjia:d i|yd ;=,s; whksl iólrK ,shkak'  
    

   1' 𝑁𝑎𝑂𝐻  iSñ; m%udKhla tla lsÍu' 
 
 
 
 
   2'  by; ødjKhg jeämqr 𝑁𝑎𝑂𝐻 tla lsÍu  
 
 
 
 
 

  (v) by; (𝑖𝑣)  ys ksÍCIK i|yka lrkak' 
 

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

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

  (vi) 1. 𝐴  idok Tlaihsvh l=ulao@ 

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

   2. by; (1)  ys Tlaihsvh Ndú;d lrñka mßCIKd.drfha § ksmojkq ,nk ldnksl øjHfhys 
idudkH ku ,shd olajkak'  

 

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

  (vii) § we;s ixfhda. ta wkqms<sfj,gu i<lñka olajd we;s .=Kh wvqfõ o jeäfõ o hkak § we;s 
fldgqj ;=< i|yka lrkak'  

 

  1' 𝐻𝐶𝑙𝑂, 𝐻𝐶𝑙𝑂2 , 𝐻𝐶𝑙𝑂3 , 𝐻𝐶𝑙𝑂4  TlaislrK yelshdj 
  2' ldKavfha my<g hk úg CIdr f,day c,h iuÕ 

m%;sls%hfõ § 𝐻2 msgjk fõ.h  
  3' 2 ldKavfha my<g f,day i,af*agj, c, ødjH;djh  

    
 

  (viii) 𝐵  uQ, øjH Tlafid wï, lsysmhla idohs' bka tla Tlafid wï,hl 𝐵 ys TlaislrK wjia:d 2 
la fmkajhs' Tlafid wï,fha iQ;%h iy jHqyh we| olajkak'  

    

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

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

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

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

  (ix) by; (𝑣𝑖𝑖𝑖)  ys olajk ,o Tlafid wï,fha Tlaisydrl .=Kh fmkaùug iqÿiq wdï,sl ;=,s; 
whksl iólrKhla ,shd olajkak'  

 

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

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

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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  (x) 1. 𝐵  ys idok Tlaihsv fol l=ulao@ 
 

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

   2. by; (1)  ys olajk ,o Tlaihsv 𝑁𝑎𝑂𝐻 iuÕ olajk m%;sls%hd i|yd ;=,s; iólrK 
,shkak'  

 

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

  (b)  𝐴 isg 𝐸 olajd f,an,a lrk ,o mÍCId k, j,   𝑍𝑛𝑠  , 𝐵𝑖𝐶𝑙3  , 𝑀𝑔(𝑁𝑂3)2 yd 

𝐶𝑎𝑆𝑂3  wvx.=fõ' ̂ ms<sfj,ska fkdfõ'& tajd i|yd isÿ lrk ,o mÍCIK yd wod< ksÍCIK my; 
j.=fõ olajd we;  

 
 mÍCIKh ksÍCIKh 

A i.   c,h tla lsÍu' 

ii.  ;kql HCl tla lsÍu'  

wdú,;djla ,nd foa' 
wj¾K ødjKhla ,nd foñka Èhfõ' 

B i.   c,h tla lsÍu' 

ii.  ;kql HCl tla lsÍu' 

wødjHhs'  
wï,sl 𝐾𝑀𝑛𝑂4  lsß meye .kajk jdhqjla msg 
lrhs'  

C i.   c,h tla lsÍu' 
ii.  ixfhda.h r;a lsÍu' 

ødjH fõ' 
ÿUqre meye jdhqjla msgfõ'   

D i.   c,h tla lsÍu' 

ii.  ;kql HCl tla lsÍu' 

wødjH fõ' 
wdï,sl 𝐾2𝐶𝑟2𝑂7  fld< meye .kajk jdhqjla msg 
lrhs' 
 

 
  1. by; wjia:d i|yd ;=,s; iólrK ,shd olajkak'  
 

  

 

 

2. 𝐵 yd 𝐷  ys§ msgjk jdhQka y÷jd.ekSug by; olajd we;s mÍCIKj,g wu;rj fhdod .; yels 
ridhksl mÍCIKhla ne.ska ,shkak'  ^ie<lsh hq;=hs( ksÍCIK o wjYH fõ'& 

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

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

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

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

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

^03& (a) (i)    iïu; WodiSkslrK tka;e,amsh w¾: olajkak'  

 

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

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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(ii) my; wegjqu 𝐾𝑂𝐻 (𝑎𝑞)  WodiSkslrKh 
tka;e,amsfha § isÿjk ;dm úm¾hdih .Kkh 
lsßu i|yd fhdod .kakd ,§'     

 
 
 
 
 

  tla;rd WIaK;ajhl §  0.2 𝑚𝑜𝑙 𝑑𝑚−3  idkaøKh we;s c,Sh 𝐾𝑂𝐻  ødjK 100 𝑐𝑚3  iuÕ 

0.4 𝑚𝑜𝑙 𝑑𝑚−3  jQ 𝐻𝐶𝑙 ødjK 50 𝑐𝑚3 la ;dm mßjdrl n÷kla ;=< ñY% lrk ,§' 

  ødjK foflysu wdrïNl WIaK;ajh 22.50𝐶 la jQ w;r ñY%Kfha Wmßu WIaK;ajh 24.30𝐶 la 

úh' ñY%Kfha >k;ajh 1.0 𝑔 𝑐𝑚−3  yd úYsIaG ;dm Odß;dj 4.2 𝐽𝑔−1𝐶−1  fõ'  
 

  (I)   𝐾𝑂𝐻 ys WodiSkslrKhg wod< ;dm úm¾hdih .Kkh lrkak'   
 

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

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

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

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

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

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

  (II)   tys§ Tn fhdod .;a Wml,amk i|yka lrkak'  
  

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

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

  (iii)   by; m%;sls%hdjg wod< tka;e,ams úm¾hdih .Kkh lrkak' 
    

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

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

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

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

  (iv)   by; rEm igyfka  A  i|yd iqÿiq n÷kla fhdackd lrkak' fya;=j fláfhka ,shkak'  
 

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

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

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

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

  (v)   250𝐶  yd 1 𝑎𝑡𝑚  ys§ by; m%;sls%hdfõ .síia Yla;s fjki −79.89 𝑘𝑗𝑚𝑜𝑙−1 jk w;r by;§ 

,enqK tke;a,ems w.h Ndú;fhka 250𝐶   § tkafg%dms fjki .Kkh lrkak'  

   

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

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''  
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 (b)    my; m%;sj¾;H m%;sls%hdj i<lkak'  

   2HI(g)     ⇌   𝐻2 (𝑔) +   𝐼2 (𝑔) 

   bÈß m%;sls%hdfõ ils%hk Yla;sh  = 180 kJ jk w;r m%;sls%hdfõ tka;e,ams úm¾hdih + 8.9 𝑘𝐽 
fõ' fuh ;ks mshjr m%;sls%hdjls'   

      (i)     by; m%;sls%hdj i|yd m%;sls%hd LKavdxlh bÈßfha Yla;s úp,kh m%ia:dr.; lrkak'  
 
 
 
 
 
 
 
 
 
 

     (ii)   by; m%ia;drfha m%;sls%hlj, ilS%h ixlS¾Kh (TS) miq m%;sls%hdfõ ils%h;d Yla;sh 

(𝐸𝑎  reverse)" bÈß m%;sls%hdfõ ils%hk Yla;sh (𝐸𝑤 forward) yd tka;e,ams úm¾hdih 

(∆𝐻) ,l=Kq lrkak'  

    (iii)     wdmiq m%;sls%hdfõ ils%hk Yla;sh fidhkak' 
    

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

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

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

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

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

^04& (a)  A yd B hkq wkql iQ;%h 𝐶5𝐻8  jk tlsfkflys iudjhúl ixfhda. folls' 𝐴 muKla wefudaksh 
is,ajkhsfÜ%Ü iu`. iqÿ wjlafIamhla ,nd foa' ixfhda. folu laúfkda,Ska j,ska úI lrk ,o 

𝐵𝑎𝑆𝑂4 u; ;ekam;a lrk ,o 𝑃𝑑 W;afm%arlh we;s úg yhsv%ckSlrKh l< úg 𝐴 j,ska 𝐶 o" 𝐵 j,ska 

𝐷 o ,nd fok w;r 𝐶, 𝐻𝐵𝑟 iuÕ m%;sls%hd l< úg 𝐸 jeämqr o" 𝐹 wvqfjka o iEfoa' 𝐸 iy 𝐹 ixfhda. 

foflka 𝐹 muKla m%ldY iudjhúl;dj olajhs'  𝐷, 𝐵𝑟2(𝐶𝐶𝑙4)  iuÕ m%;sls%hd lrjd kej; 

uOHidÍh 𝐾𝑂𝐻 iuÕ r;a l< úg 𝐵 ,efí'   
 

  (i)    E  yd F   ys jHqy w¢kak'      (5 x 2 = 10) 

     
 
 

 

 

 

    E                              F  
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  (ii)   A, B, C   yd D  ys jHqy w¢kak'  

   

 

 

 
     

    A     B 

 

 

 

 

 
     

    C                                                          D   (5 x 4 = 20) 

 

  𝐻𝑔2+  we;súg  𝐻2𝑂 / 𝐻+  iuÕ  𝐴  yd 𝐵  m%;sls%hd lrjQ úg 𝐴  j,ska 𝐺  o" 𝐵  j,ska 𝐻  o ,efí'  

 (iii)   G   yd H  ys jHqy w¢kak'   

 

 

 

 

 

    G                                                          H   (5 x 2 = 10) 

 (iv)   by;  C   yd HBr  m%;sls%hdfõ § jeämqr iEfok M,h jk E iE§fï hdka;%Kh ,shkak'  

 

 

 

 

 

 

 

 (v)   E   jeämqr iE§ug fya;=j i|yka lrkak'   
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 (b)   my; oelafjk m%;sls%hdj, ysia fldgqj i|yd .e<fmk jHqy olajkak'  
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m<uq jdr mÍCIKh  
ridhk úoHdj - 2019  - 13 fY%aKsh  

B - fldgi 
² fuu fldgiska leu;s m%Yak follg ms<s;=re imhkak' 

      

^05& (a)   (i)   PV = nRT hkq mßmQ¾K jdhq iólrKh hs' fuh weiqßka zmßmQ¾K jdhqZ hk moh w¾: olajkak' 
  (ii)   250 𝐶  § yd 30 𝑎𝑡𝑚  mSvkhla hgf;a  𝑂2(𝑔)  370𝑔  la is,skavrhla ;=, isrlr we;' fuu 

is,skavrh jer§ulska 75 0𝐶  WIaK;ajh hgf;a .nvd lr ;snQ w;r jE,ajh weÍ ;snqKs' kej; 
th jik úg jdhq mSvkh 1𝑎𝑡𝑚 olajd wvqù ;snqKs kï yd 750𝐶  WIaK;ajh hgf;au is,skavrh 
;enqfõ kï fldmuK 𝑂2(𝑔)  ialkaOhla ndysrhg ldkaÿ ù we;aoehs .Kkh lrkak' 

    (1 atm = 1 x 105 Pa)    

  (ii)   𝑁𝑂(𝑔)  1.04 𝑚𝑜𝑙 yd 𝑂2(𝑔)  20 𝑔 la 270𝐶  WIaK;ajhl § 20 𝑑𝑚3 l nÿkla ;=, ;nd 
𝑁𝑂2   njg iïmQ¾Kfhkau my; m%;sls%hdjg wkqj mßj¾;kh ùug i<iajk ,§' Ndckh ;=, 
wjidk mSvkh .Kkh lrkak' 

    

   2𝑁𝑂(𝑔)    +  𝑂2(𝑔)      →    2𝑁𝑂2 (𝑔)        
 

 

 (b)   m%ldY ridhksl OQñldj we;sùug wod< m%;sls%hd 3 la iy ;dm.;sl o;a; iuyrla my; § we;'  
   𝑁2(𝑔) +  𝑂2 (𝑔)    →    2𝑁𝑂(𝑔)  →  (1) 
 

   2𝑁𝑂(𝑔) +  𝑂2 (𝑔)    →    2𝑁𝑂2(𝑔) →   (2) 
 

   2𝑁𝑂2(𝑔)  +   ℎ𝜈    →   𝑁𝑂(𝑔) +   𝑂(𝑔)  →   (3)  
 

nkaOkh tka;e,amsh 𝑘𝐽 𝑚𝑜𝑙−1  
N - N 

N = N 

N ≡ N 

O - O 

O = O 

193 
418 
941 
142 
498 

    

  (i)   m%;sls%hdj i|yd ΔH𝜃 =  +180.6 𝑘𝐽 𝑚𝑜𝑙−1    fõ' 𝑁𝑂(𝑔) j, nkaOk ú>gk Yla;sh .Kkh 
lrkak'   

  (ii)   by; (i) m%;sls%hdj i|yd tkafg%dms úm¾hdih .Kkh lrkak'  
  (iii)   by; (i) iajhxisoaO jk wju WIaK;ajh ks¾Kh lrkak'  
  (iv)   ^3& m%;sls%hdj i|yd ∆𝐻𝜃 =  +306 𝑘𝐽 𝑚𝑜𝑙−1 fõ' fuu m%;sls%hdj i|yd Yla;sh ,efnkafka 

iQ¾hhdf,dalfhka kï wjYH ;rx. wdhduh ksudkh lr fuu ;rx.h wka;¾.; jk 
j¾Kdj,s l,dmh olajkak'  

   
^06& (a) 400 𝐾  § mßudj 5 𝑑𝑚3 jk oDv n÷klg 𝐴(𝑔) 0.8 𝑚𝑜𝑙  la o 𝐵(𝑔) 1.4 𝑚𝑜𝑙  la o 𝐶(𝑔) 0.5 𝑚𝑜𝑙  lao 

𝐷(𝑔) 2.2 𝑚𝑜𝑙  la o oud ixjD; lrk ,§' túg my; iu;=,s;;djh we;sfõ'     

  𝐴(𝑔) + 2𝐵 (𝑔)   ⇌    𝐶(𝑔) +   𝐷 (𝑔) 
  

  iu;=,s; wjia:dfõ n÷k ;=, 𝐶(𝑔) 0.4 𝑚𝑜𝑙  we;s nj fidhd .kakd ,§'  
  (i)    by; iu;=,s; moaO;shg wod< 𝐾𝑐   i|yd m%ldYkhla ,shkak'   
 

  (ii)    400𝐾  § 𝐾𝑐 j, w.h m<uq oYuia:dkh olajd .Kkh lrkak' 
  (iii)   moaO;sfha 𝐾𝑝  yd 𝐾𝑐  w;r iïnkaOh oelafjk m%ldYkhla ,shkak'  
  (iv)   tu`.ska 𝐾𝑝  .Kkh lrkak' 
  (v)  400𝐾 ys we;s by; iu;=,s; moaO;shg 𝐻𝑒 0.5 𝑚𝑜𝑙 la tl;= lrk ,§' bkamiq iu;=,s; moaO;sfha" 
     (a)  uq¨ mSvk (b)  tla tla ix>glfha ujq, Nd. .Kkh lrkak'  
  (vi)  moaO;sfha WIaK;ajh 500𝐾 f;la by< kxjQ úg iu;=,s; moaO;sfha                                 

Kp =  2.5 x10−6N−1m2  úh' fï wkqj tys bÈß m%;sls%hdj ;dmodhl o ;dm wjfYdaIl o hkak  
wfmdaykh lrkak'    

m%fNaoh ∆𝑆𝜃 𝑘𝐽 𝑚𝑜𝑙−1𝑘−1 

𝑁2(𝑔) 
𝑂2(𝑔) 

𝑁𝑂 (𝑔) 
𝑁𝑂2(𝑔) 

𝑂(𝑔) 

191.5 
205.0 

210.6 

240.5 

161.0 
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  (b)  𝐻2𝑂2(𝑎𝑞) +   3𝐼−(𝑎𝑞) +  2 𝐻+ (𝑎𝑞)   →  𝐼3
− (𝑎𝑞) +   2𝐻2𝑂 (𝑙)  hk m%;sls%hdj i<lkak' 

   by; m%;sls%hdfõ iS>%;djh yeoEÍu i|yd 300 𝐶   § isÿl< mÍCIKhlska ,enqK m%;sM, j.=fõ 
oelafõ'    

mÍCIKh wdrïNl idkaøKh (𝑚𝑜𝑙 𝑑𝑚−3) wdrïNl iS>%;djh 
𝑚𝑜𝑙 𝑑𝑚−3 𝑠−1 𝐻2𝑂2 𝐼− 𝐻+ 

1 0.01 0.01 0.0005 1.15 x 10−6 

2 0.02 0.01 0.0005 2.3 x 10−6 

3 0.01 0.02 0.0005 2.3 x 10−6 

4 0.01 0.01 0.001 1.15 x 10−6 
 

(i) by; m%;sls%hdfõ iS.%;djh i|yd .Ks;uh m%ldYkhla ,shkak'   
(ii) 𝐻2𝑂2(𝑎𝑞) , 𝐼−(𝑎𝑞)    yd 𝐻+ (𝑎𝑞)  g idfmaCIj m%;sls%hdfõ fm< fidhkak'  
(iii) m%;sls%hdfõ iS>%;d ksh;h .Kkh lrkak'  
(iv) 𝐻2𝑂2  yd 𝐻+  idkaøK ksh;j ;nd 𝐼−  idkaøKh y;r .=Khlska jeä l< úg by; m%;sls%hdfõ 

iS>%;dj wdrïNl iS>%;djfhka flfia fjkia fõo@  
 

^07& (a)  fmdgEishï khsfÜ%Ü idïm,hlska 1.55 𝑔  r;a lsÍfuka th Nd.slj úfhdackh lrjk ,§' ,efnk 
wjfYaIh c,fha Èhlr ødjK 250 𝑐𝑚3  la idod .kakd ,§' fuu ødjKfhka 25 𝑐𝑚3 la iuÕ 
uq¨ukskau m%;sls%hd ùug wdï,sl udOHfha jQ 0.015 𝑚𝑜𝑙 𝑑𝑚−3  𝐾𝑀𝑛𝑂4 28.9 𝑐𝑚3  la jeh úh'   
(i) fuu mÍCIKfha § isÿjk ish¨ m%;sls%hd i|yd ;=,s; iólrKh ,shkak'  
(ii) oykfhka miq ,efnk wjfYaIfha we;s 𝐾𝑁𝑂2  ialkaOh fidhkak'  
(iii) wdrïNl 𝐾𝑁𝑂3  j,ska l=uk m%;sY;hla 𝐾𝑁𝑂2  njg m;aù ;sfíoehs fidhkak'  

 (b)   (i)    fyia kshuh i|yka lrkak'  
 

  (ii)    iïu; ;;a;aj hgf;a § >k 𝐾2𝐶𝑂3  2.76 𝑔  la idkaøKh  2 𝑚𝑜𝑙 𝑑𝑚−3  muK jQ  𝐻𝐶𝑙 ødjK 
30 𝑐𝑚3  lg tla lrhs' túg WIaK;ajh  5.2 0𝐶  lska by< hhs'  

      a)  by; § isÿjk m%;sls%hdjg ;=,s; iólrKh ,shkak'   
   b)  𝐾2𝐶𝑂3  1 𝑚𝑜𝑙  i|yd by; m%;sls%hdfõ tka;e,amsh .Kkh lrkak'  
        ^ødjKfha ú';d'Od' 4200 𝐽 𝐾𝑔−1𝐾−1   >k;ajh   1000 𝑘𝑔 𝑚−3  &   

(iii)     iïu; ;;a;aj hgf;a § fmdgEishï yhsv%cka ldnfkag 2𝑔  la by; 𝐻𝐶𝑙  ødjKfhau ;j;a 
30 𝑐𝑚3  lg tla l< úg WIaK;ajh 3.7 0 𝐶  lska my; jegqKs'  

   a)  fuys§ isÿjk m%;sls%hd i|yd ;=,s; ridhksl iólrKh ,shkak'    
      b)  𝐾𝐻𝐶𝑂3  1 𝑚𝑜𝑙  i|yd iïu; tka;e,ams úm¾hdih .Kkh lrkak'  

 (iv)    by; m%;sM, Wmfhda.S lrf.k 𝐾𝐻𝐶𝑂3   j, ;dm úfhdackhg wod< m%;sls%hdfõ iïu; 
tka;e,ams úm¾hdih .Kkh lrkak'   

 
C - fldgi 

 

² m%Yak follg muKla ms<s;=re imhkak' ^tla  tla m%Yakhg ,l=Kq 15 ne.ska ,efí'& 
^08& (a)   𝐶6𝐻5𝐶𝑂𝑁𝐻𝐶𝐻3  tlu ldnksl wdrïNl øjH jYfhka iy m%;sldrl jYfhka ,ehsia;=fõ § we;s 

tajd muKla fhdod .ksñka mshjr y;lg ^07& fkdjeä ixLHdjla Ndú;d lr my; i|yka ixfhda.h 
ixYaf,aIKh lrkafka flfiaoehs fmkajkak'  

 

   C6H5  − CH2

 

  −  N
|
C

  −   CH2  −   𝐶6H5 

 
   ridhksl øjH ,ehsia;=j 
   𝑃𝐶𝑙3  , 𝐿𝑖𝐴𝑙𝐻4  , 𝐻+ / 𝐻2𝑂  , c,Sh 𝑁𝑎𝑂𝐻 / Δ 
       
 

𝐻3 
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 (b)    wdrïNl ixfhda.h f,i                        .ksñka mshjr y;lg fkdjeä ixLHdjlska my; 
 

    ixfhda.h ixYaf,aIKh lrkak'  
   
 
 
 

(c)   (i)    C        −   

𝑂
||
C   −   Cl   c,Sh  𝑁𝑎𝑂𝐻  jeämqr we;s úg isÿjk m%;sls%hdfõ hdka;%Kh ,shkak'  

 (ii)    by; m%;sls%hdj my; i|yka l=uk j¾.hlg wh;a fõo@ 
   kHIaáldó  ^kshqla,sfhd*s,sl& wdfoaY   kHIaáldó  ^kshqla,sfhd*s,sl&  wdl,k 
    bf,fg%d*s,sl wdl,k   bj;aùfï 
 

 (iii)    by; m%;sls%hdj yerhdfï ldKavh i|yka lrkak' 

^09& (a)   tla;rd iqÿ >k ixfhda. 2 la ^Ayd B& fnda;,a foll f,an,a .e,ù hdfuka y÷kd.; fkdyels 
;;a;ajhlg m;aj we;' fuu ixfhda. fol y÷kd .ekSu i|yd my; mÍCId isÿ lrk ,§' 
tajdhska ksÍCIK o olajd we;'   

    

mÍCIKh ksÍCIKh 

1'  𝐴  ixfhda.hg ;kql HCl lrk ,§'  ÿUqre jdhqjla msgúh' (𝑋1) 

2'  A ixfhda.hg c,h tla lrk ,§'  ,d ks,a meyeÈ,s ødjKhla ,eìKs' (𝑋2) 
3'    by; ^2& ys§ ,enqKq ødjKhg 

𝑁𝐻4𝑂𝐻 c,Sh ødjKhla ìxÿ jYfhka tla 
lrk ,§'   

,d ks,a meye wjlafIamhla ,eìKs'  (𝑋3)  

;jÿrg;a 𝑁𝐻4𝑂𝐻 (𝑎𝑞)tla lsÍfï § ;o ks,a 

meye ødjKhla ,eìKs'  (𝑋4) 

4'  B ixfhda.hg c,h tla lrk ,§'  wj¾K meyeÈ,s ødjKhla ,eìKs'  

5'   by; ^4& ys § ,enqKq ødjKhg 
𝑃𝑏(𝐶𝐻3𝐶𝑂𝑂)2(𝑎𝑞)  ødjKhla tla lrk 
,§'  

rkajka ly meye wjlafIamhla ,eìKs' (𝑋5) 

fuu wjlafIamh 𝐻2𝑂  fhdod r;a l< úg 
Èhù wj¾K ødjKhla ,enqKq w;r kej; 
isis,a l< úg rkajka l=vla fia Èia úh' 

6' by; ^4& ys§ ,enqKq ødjKhg 
𝑁𝑎2𝑆𝑂4(𝑎𝑞)  ødjKhla tla lrk ,§'  

iqÿ meye wjlafIamhla ,enqKq (𝑋6) ,enqKq 

w;r th ;kql 𝐻𝑁𝑂3  ;=, wødjH fõ'  

7'   𝐵 ys >k ixfhda.hg id' 𝐻𝐶𝑙 oud mykais¿ 
mÍCIdjg Ndckh lrk ,§'  

wem,a fld< ^ly meye;s fld<& oe,a,la 
f.k ÿks'  

 

   (i)   𝐴  yd  𝐵  ixfhda. y÷kd.kak'  
  (ii)     by; X1 , X2,  X3,  X4 ,  X5 ,  X6  jdhq $ wjlafIamh $ ødjKhka y÷kd.kak'   

   (iii)   my; wjia:djkag wod< ;=,s; ridhksl iólrKh ,shkak'  
      a.  X1  jdhqj ,eîu   b.  X2  ødjKh ,eîu 
    c.  X3   wjlafIamh ,eîu d.  X4   ødjKh ,eîu 

    e.  X5   wjlafIamh ,eîu f.  X6   wjlafIamh ,eîu 
  (iv)    X4 ys IUPAC  kduh ,shd ,shkak' 
 (b) mshjr - I  
 

 𝐹𝑒2+  yd  𝐹𝑒3+   whk wvx.= c,Sh ødjKhlska 25.0 𝑐𝑚3 la  𝐻+ / 𝐾𝑀𝑛𝑂4  u.ska wkqudmkh lrk 
,§' wkqudmkfha § jeh jQ  𝐾𝑀𝑛𝑂4 mßudj 20.0 𝑐𝑚3 la úh'  
by; c,Sh ødjKfhka ;j;a  25.0 𝑐𝑚3 la f.k tys  𝐹𝑒3+  ish,a, iqÿiq Tlaisydrlhla u.ska 
𝐹𝑒2+  njg m;a lrk ,§' fuu ødjKh o wdï,sl udOHfha § by;  𝐾𝑀𝑛𝑂4  ødjKh u.ska 
wkqudmkh lrk ,§' fï i|yd jeh jQ 𝐾𝑀𝑛𝑂4  mßudj 37.5 𝑐𝑚3  la úh'  
 

𝐻3 
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  mshjr - II  
 

 wdï,sl udOHfha § 0.0010 𝑚𝑜𝑙 𝑑𝑚−3  𝑁𝑎2𝐶2𝑂4  ødjK 25.0 𝑐𝑚3  la by; 𝐾𝑀𝑛𝑂4  ødjKh u.ska 
wkqudmkh lrk ,§' fï i|yd jehjQ 𝐾𝑀𝑛𝑂4  mßudj 20.0 𝑐𝑚 3 la úh' 

   (i)   mshjr I ys§ isÿjk m%;sls%hd i|yd ;=,s; whksl $ whksl fkdjk iólrK ,shkak'      
  (ii)     mshjr II ys§ isÿjk m%;sls%hdj i|yd ;=,s; whksl $whksl fkdjk iólrKh ,shkak'  

   (iii)   𝐾𝑀𝑛𝑂4 ødjKfha idkaøKh .Kkh lrkak'    
  (iv)    ødjKfha 𝐹𝑒2+ idkaøKh .Kkh lrkak'  
  (v)   ødjKfha  𝐹𝑒3+ idkaøKh .Kkh lrkak'    
     

^10& (a)   úoHd.drfha § KIO3 yd KI Ndú; lr ;fhdi,af*aÜ ødjKhla m%dudKSlrKh lr.; yel' fuys oS 
KIO3 ødjKhla m%d:ñl iïu;hla f,i fhdod .efka' fuys oS wdï,sl iïu; fmdgEishï whfâÜ 
ødjK okakd mßudjlg jeämqr fmdgEishï whvhsâ tl;= lsÍfuka iEfok whãka iïu; fidaähï 
;fhdi,af*aÜ ødjKhla iu`. wkqudmkh lrkqfha msIagh o¾Ylh f,i we;s úg § h'  

 

  (i)   hï ixfhda.hla m%d:ñl iïu;hla f,i fhdod .ekSug ;sìh hq;= w;HjYH ,laIK folla 
,shkak' 

  (ii)   KIO3
 yereKq úg m%d:ñl iïu; f,i Ndú;d lrk fjk;a ixfhda. folla ,shkak' 

  (iii)  fï mÍlaIKfha § ;kql H2SO4  ys ld¾hh l=ula o@ 
  (iv)   fuys§ isÿjk ish¿u m%;sl%shd ioyd ;=<s; ridhksl iólrK ,shkak' 
  (v)   msIag o¾Ylh wka; ,laIHh wdikakfha § tl;= lrkafka wehs@ 
 (b)   msfmÜgqj" ìhqfrÜgqj iy wkqudmk ma,dial=j hk wkqudmk WmlrK ;=fkka l=ula tys wvx.= 

lsÍug n,dfmdfrd;a;= jk ødjKfhka fidaod yeÍu fkdl< hq;= o@ 
  (i)   fï mÍlaIKfha § ic, KIO3 Ndú; l< fkdyelafla wehs@ 
  (ii)   Fe3+ yd I–  w;r m%;sls%hdj i|yd Fe3+ j,g idfmalaIj m%;sls%hdfõ fm< mÍlaIKd;aulj ks¾Kh 

lsÍfï mÍlaIKfha oS ,nd.;a o;a; lsysmhla my; oelafjs 
 

mÍlaIKh wdi%e; c,h/ 

cm3 

wdï,sl 0.1 mol 

dm-3 Fe3+(aq)/ 

cm3 

3.0 mol dm-3 

KI(aq)/ cm3 

0.006 mol dm-3 

S2O3
2-(aq) + 

starch/ cm3 

ks,a meye ùug 
ld,h/ s 

1 10.0 15.0 10.0 15.0 27.7 

2 15.0 10.0 10.0 15.0 62.5 

3 20.0 5.0 10.0 15.0 250 
 

  (i)   fuu m%;sl%shdfõ YS>%;djh uekSfï l%uh l=ula o@ 
  (ii)   fuys§ S2O3

2- ys ld¾hh l=ula o? 

  (iii)    Fe3+ yd S2O3
2- tl úg tl;= l< yels o? fya;= olajkak. 

  (iv)   H2SO4 yd S2O3
2- tl úg tl;= l< fkdyel' fya;= olajkak. 

 (v)   fuu mrSlaIKfha § wfkla ødjKj, idkaøKhkag jvd KI idkaøKh by< uÜgul mj;ajd 
.; hq;af;a wehs oehs fya;= olajkak' 

 (vi)   ñY%Khg c,h tl;= l< hq;= jkafka wehs? 

 (vii)   Fe3+ g idfmalaIj m%;sl%shdfõ fm< fidhkak. 

 (viii)   m%;sl%shdfõ fõ. ksh;h k kï yd I-  g idfmalaIj m%;sl%shdfõ fm< 1 kï YS>%;d kshuh i`oyd 
iólrKh ,shkak 
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