
jHqy.; rpkd 

^A fldgi&

01' ^¸& fuys uq,a whkSlrK Yla;s y;r o, jYfhka l%udkql+,j jeä jqj o 4 jk whkSlrK Yla;shg 
idfmaCIj 5 jk whkSlrK Yla;sh úYd, f,i jeä ù we;' tkï 5 jk bf,lafg%dakh b;d ia:dhs WÉp 
jdhq úkHdihla we;s wjia:djlska bj;a lrk nj fmfka' tkï ndysr Yla;s uÜgfï bf,lafg%dak 4 ls' 

2 2uQ,øjHfha bf,lafg%daksl úkHdih ns  np  j¾.hg wh;a h' D, 14 ldKavhg wh;a fõ' 
2 ^¸¸& B yd C ms<sfj,ska wdj¾;s;d j.=fõ 2 yd 3 ldKav j,g wh;a fõ' B ys bf,lafg%daksl úkHdih ns  

2 1 2 2 1j¾.hg o ys bf,lafg%daksl úkHdh ns  np  j¾.hg o wh;a fõ' ns  wdldrh ns  np  wdldrhg jvd ia:dhs 
2 1 2h' ;j o ns  np  wdldrfhka bf,lafg%dakhla bj;a l< úg idfmaCIj jvd ia:dhs ns  úkHdih ,efí' 

tksid C ndysr Wm Yla;s uÜgñka bf,lafg%dakhla bj;a lsÍug ,nd Èh hq;= Yla;sh ,ndÈh hq;= 
Yla;shg jvd wvq fõ' tksid C ys m%:u whkSlrK Yla;sh C ys m%:u whkSlrK Yla;shg jvd wvq fõ' 

 ^¸¸¸&     ^¸¹& 

 ^¹& E ys iy-ixhqc wrh D ys iy-ixhqc wrhg jvd wvqh' tfiau E ys kHIaál wdfrdamKh D ys kHIaál 
wdfrdamKhg jvd jeäh' tksid nkaOkfha we;s bf,lafg%dak ;ud foig weo.ekSfï yelshdj jvd 
úYd,h' 

 ^¹¸& Si    ^¹¸¸& A 
           

02' ^¸& 

           

          NaSH O  5 4
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ridhk úoHdj ms<s;=re m;%h 

wOHhk fmdÿ iy;sl m;% ^W$fm<& úNd.h 

13 fY%aKsh 

II fldgi 
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 ^¸¸& wdkqNúl iQ;%hg wkqj ialkaOh = 124

wKql iQ;%h  = Na  S  O  H  2 2 8 10
              

 ^¸¸¸&   ^¸¹& yhsfmd fyda fidaähï ;fhdai,af*aÜ' 
              

    ^¹& PdhdrEm l¾udka;hg $ È,Sr kdYlhla f,i $ 
úYaf,aIKh i`oyd ridhkd.dr j,' 

           

03' ^c& ^¸& 
              

  ^¸¸& 
              

  ^¸¸¸& 
              

  ^¸¹& 

              

 ^b& ^¸& ixfhda. folgu fjk fjku wefudakSh lshqm%ia laf,darhsâ tlalr fid,jkak' túg ÿUqre 
meye;s wjlafIamhla ,efnkafka fojeks ixfhda.fhka muKs' 

   ke;fyd;a 

   ixfhda. folgu fjk fjku wefudakSh is,aj¾ khsfÜ%Ü tlalr fid,jkak' túg iqÿ meye;s 
wjlafIamhla ,efnkafka fujekafkka muKs' 

              

0  ^¸¸& ixfhda. fol fjk fjku c,Sh NaOH iu`. r;a lrkak' ,efnk M,hg 5 - 10 C ;a w;r 
WIaK;ajhl § NaNO  yd ;kql HCl tla lrkak' túg ,efnk M,hg isis,a CIdÍh *Sfkda,a 2

ødjKhla tla lrkak' túg m<uq ixfhda.fhka ,;a c,fhka muKla ;eô,s meye idhula ,efí' 
              

04' ^a& ^¸& 

              

  ^¸¸& x  = idJø NH  3

   y  = LiAlH fyda Na / C H OH fyda f¾ks Ni / H  2 2 2
              

  ^¸¸¸& Q ys ldnka mrudKqj wiuñ;sl fõ' 

Q m%ldY iudjhúl;dj olajhs' 
              

  ^¸¹& T ixfhda.hg NaNO  / dil HCl tlal< úg jdhq nqnq¨ ̂N  jdhqj& msgfõ' 2 2
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 ^b& 

rpkd ^B fldgi& 
                                            

+ +05' ^a& H O   +  2H   +  2KI    2H O  +  I   +  2K  2 2 2 2

    fyda 

  H O   +  H SO   +  2KI    2H O  +  I   +  K SO  2 2 2 4 2 2 2 4
               

n ^b& R    [H O ]  2 2

n  [H O ]     V 2 2 (H O  mßudj)
2 2

n  R    V  

  ;jo  R    1/t 
n  1/t    V   

n n  1/t   =  KV   fyda  tV    = K 

  n  =  1  kï ,  tV   K 

    o;a; wkqj 

   n  =  1  fõ' 
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 ^c& ñY%Kfha isÿjk m%;sl%shd kï" 

- +  H O   +  2I   +  H     2H O  +  I   2 2 2 2

-2 - -2  I   +  2S O      2I   +  S O   2 2 3 4 6

  m%;sl%shd  m%;sl%shd  g jvd iS>%j isÿfõ' 
               

-2 -   m%;sl%shdfõ msgjk I   jdhqj iS>%j S O   u`.ska I   njg mßj¾:kh fõ' 2 4 6

  ødjKfhys ;sfnk ;=re msIaGh iu`. m%;sl%shd lsÍug ksoyia I   ke;' 2

-2  ld,h hkqfjka S O  , I   iu`. m%;sl%shd lsÍug hk ld,h .kq ,efí' 4 6 2
               

 ^d& iólrK    ka iy    ka 

-2    H O  1mol = S O   1mol 2 2 2 3
               

-2 -5  udOHfhys S O  m%udKh  =  =   5  x  10  mol 2 3
               

-5  whk iu`. m%;sl%shd l< yels  =       x  10  mol 
               

-4  ñY%Kfhys wdrïNfha § H O  m%udKh  =        x  3  =  3  x  10  mol 2 2
               

-5 -5  21S § b;sßjk H O  m%udKh  = 30  x  10   -  2.5  x   10  2 2

-5    = 27.5  x  10  
               

  b;sßj we;s m%udKh uq,a idJøKfha Nd.hla f,i  =                          =
               

 ^e& WIaK;ajh jeä l< úg" il%Shk Yla;shg m;ajk wKq ixLHdj o jeäfõ' wKq w;r we;sjk ix>Ügkh 
-2o jeäfõ' fï fya;+ka fol ksid S O  yd I  w;r m%;sl%shdj iS>%;djfhka isÿfõ' 2 3 2

           

  06' ^a& ^¸& E  cell = E   -  E  RHS LHS

     = E +2    -  E +2Cu  / Cu Zn  / Zn 

    = 0.34  - (-0.14) V 

    = 0.48 V 
               

+2 +2  ^¸¸& Sn   +  Cu     Cu   +  Sn  (s) (aq) (s) (aq)
               

+2  +2 +2(aq)  ^¸¸¸& E (M  / M) = E  (M  / M)  +  0.0295 log  [M ]10

+2  +2 +2(aq)   E (Sn  / Sn) = E  (Sn  / Sn)  +  0.0295 log  [Sn ] 10
               

+2 -3 +2(aq)   Sn  idJøKh 1.0moldm  w.hg jvd wvq jQ úg log  [Sn ] hkak RK w.hla .kakd fyhska (aq) 10

+2  +2  +2(aq)0.0295 log  [Sn ] hkak o RK w.hla fõ' E  (Sn  / Sn) o RK w.hls' tksid E  (Sn  / Sn)  10

RKj jeä fõ' 

+2 +2 +2   kuq;a E cell =  E (Cu  / Cu) - E (Sn  / Sn) ksid E (Sn  / Sn) ys RK;dj jeä jk úg E cell 
Ok;dj by< hhs' tkï fldaIfha úoHq;a .dul n,h jeäfõ' 
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0513 fY%aKsh ridhk úoHdj - II ^ms<s;=re m;%h& 

+3 ^b& ^¸& ^w& Al   +  e Al   (l) (l)

-2    20   O   +  4e  (l) 2(g)

         x  4  +      x  3 

+3 -2        4Al   +  60    4Al   +  30   (l) (l) (l) 2(g)

    tkï"   2Al O       4Al   +  30   2 3 (l) 2(g)
                  

                  

 msg jQ O   ujq, ixLHdj  =                mol 2
                  

iEÿK Al  ujq, ixLHdj  =         x                mol 
                  

-1 iEÿK Al  ialkaOh  =        x               mol  x  27 gmol  
                  

   =   0.188g 
                  

^wd& bf,lafg%dav ujq,hl wdfrdamKh Q heZhs is;uq' 
                  

 O  1 mol iE§fï § .,d hk bf,lafg%dak m%udKh  = 4 mol 2

 O  1 mol iE§fï § .,d hk úoHq;a m%udKh  = 4 Q 2
                  

 O  112 / 22400 mol  iE§fï § .,d hk úoHq;a m%udKh  =               x  4Q 2
                  

kuq;a .eÆ úoHq;a m%udKh  = 3.21 A  x  10  x 60S 

   = 3.21  x  10  x  60C 

x  4Q  = 3.21  x  10  x  60 C 
                  

                 Q = 96300 C 

+ ^b& ^¸¸& Mx   +  Xe  M   (l) (l)

   ,;a M ujq, ixLHdj  = =   0.01 mol 
               

   M ys 1 mol la úi¾ckhg wjYH bf,lafg%dak m%udKh = x mol 

   M ys 0.01 mol la úi¾ckhg wjYH bf,lafg%dak m%udKh = 0.01 x  mol 

    wjYH úoHq;a m%udKh  = 0.01 x  x  96500 C 

      0.01  x  96500x  = 3.21  x  10  x  60 

    x = 2
               

-19 -1  ^¸¸¸& 1.602  x  10  C x  L = 96300C mol  
23 -1    L = 6.0112  x  10  mol  

               

  ^¸¹& Y ys bf,lafg%dav úNjfha RK;djh Fe j, iïu; bf,lafg%dav úNjfha RK;djhg jvd 

by<h'  Y yd Fe iïnkaO l< úg Y TlaislrKh fjñka Fe j, úLdokh j<lajhs' Y ys iïu; 

bf,lafg%dav úNjfha RK;djh Fe j, iïu; bf,lafg%dav úNjfha RK;djhg jvd wvqh'  X 
yd Fe iïnkaO l< úg Fe j, úLdokh jeäfõ' 

   fï wkqj hlv úLdokh je<elaùu i`oyd jvd ld¾hCIu jkafka Y h' 

112
22400

4
3

112
22400

4
3

112
22400

112
22400

112
22400

1.373g
-1137.3g mol  



07' ^a& ixjD; moaO;shl m%;sj¾;H m%;sl%shdjl bÈß iy miq m%;sl%shd j, fõ.h iudk jQ úg m%;sl%shdfõ 
ridhksl iu;=,s;;djhla ;sfí' 

               

 ^b& 303K  § 
3  HOAC  10cm  iu`. m%;sl%shd lrk ,o NaOH ujq, .Kk 

               

  =                     =   0.0045 mol 
               

  kuq;a  HOAC 1 mol   =   NaOH  1 mol 

3 HOAC 10cm  l wvx.= uq¿ ujq, .Kk 

    =   0.0045 mol 

 c, ;r,fhys wvx.= uq¿ ujq, .Kk" 

    =   0.0045 mol  x   4   =   0.018 mol 
               

  kuq;a wdrïNfha § Ndú;d lrk ,o weisála wï,fha ujq, 

    =                  mol  =  0.024 mol 

 ldnksl ia:rfha wvx.= weisála wï,h 

    = 0.024  -  0.018 

    = 0.006 mol 
               

-1[HOAc]H O  =               x  1000   =  0.45 mol l  2
               

-1[HOAc]H O  =               x  1000   =  0.60 mol l  2
               

                          =                  =  0.75 
               

               

3  373K §    c,Sh ødjK 10.0cm  l wvx.= HOAc ujq, .Kk 
               

    =                         mol   =   0.004425 mol 
               

 ldnksl ia:rfhka ̂10 mol& ksiairKh lrk ,o HOAc ujq, .Kk 

    =   0.0045  -  0.004425 

3 ldnksl ia:rfhka 30cm  ksiaidrKh lrk ,o ujq, .Kk 

    =   3  x  0.000075  =  0.000225 

 ldnksl ia:rfha wvx.= HOAc   =   0.006225 
               

  373K  §                      =                             =   0.71 

               

 ^c& t kï ld,hl § ́ kEu ia:rhl [HOAc] fidhkak' ld,hlg miqj tu ia:rfhysu [HOAc] fidhkak' 
w.hka folu iudk kï moaO;sh iu;=,s;;djfhys ;sfí' 

^C fldgi&

08' ^a& ^¸& ^w& uQ,øjH  Na Mg  Al P

    laf,darhsvh ;=< TZlrK wxlh  +1 +2 +3 +3

        +5

06

0.15 x 30.0 
1000

0.0045
10

0.0045
10

[HOAc]H O2

[HOAc]L
0.45
0.6 

0.15 x 29.5 
1000

[HOAc]H O2

[HOAc]L
0.04425 
0.006225



^wd& fidaähï laf,darhsâ c,fha § uq¿ukskau ú>gkh ù mj;S' 

+ - NaCl       Na  + Cl  (aq) (aq) (aq)

 ue.akSishï laf,darhsâ o c,fha § uq¿ukskau ú>gkh ù mj;S' 

+2 - MgCl       Mg  +  2Cl  2(aq) (aq) (aq)

 we¨ñkshï laf,darhsâ o c, úÉfþokh ù wdï,sl ødjKhla idohs' 
+3 +3 + Al   +  3H O                   [Al(OH)]   +  H  (aq) 2 (l) (aq) (aq)

 fmdiamria ̂ ¸¸¸& yd fmdiamria ̂ ¹& laf,darhsâ uq¿ukskau c, úÉfþkh ù m%n, wdï,sl ødjK 
idohs' 

 PCl   +  3H O       H  PO   +  3HCl  3(l) 2 (l) 3 3(aq) (aq)

 PCl   +  4H O       H  PO   +  5HCl  5(l) 2 (l) 3 4(aq) (aq)
               

               

  ^¸¸& ^w& iEfok lymdg wjlafIamh i,a*¾ úh hq;=h' 
               

    .;a S Cl  ujq, ixLHdj  =                     =   0.0074 mol 2 2
               

    iEÿK S ujq, ixLHdj  =                   =   0.01125 mol 
               

    S Cl  yd S w;r ujq, wkqmd;h  = 0.0074   :   0.01125 2 2

                1   :   1.52

                2   :   3

    ;=,s; iólrKh 

    2S Cl   +  3H O       3S   +  H SO   +   4HCl  2 2(l) 2 (l) (s) 2 3(aq) (aq)
               

^wd& S Cl   0.0074 mol  ka ,efnk H SO   m%udKh =   2 2(l) 2 3
               

    = 0.037 mol 

 H SO   +  2NaOH       Na SO   +   2H O  2 3(aq) (aq) 2 3(aq) 2 (l)

 H SO  iu`. m%;sl%shd jk NaOH m%udKh  = 2  x  0.0037 mol 2 3

 S Cl   0.0074 mol  ka ,efnk HCl m%udKh  = 2  x  0.0074 mol 2 2

    = 0.0148 mol 

 HCl   +  NaOH       Na SO   +   2H O  (aq) (aq) 2 3(aq) 2 (l)

 iEfok HCl iu`. m%;sl%shd jk NaOH m%udKh  = 0.0148 mol 

 jehjk uq¿ NaOH m%udKh   = (0.0037  x  2  +  0.0148) mol 

    = 0.0222 mol 
               

3 NaOH ødjKfha mßudj   =              x  0.022 cm  
               

3    = 22.2 cm  
               

 ^b& ^¸& 8x  +  15H O    =  4x  (SO )   +  3H S  + 12H O 2 4 2 4 3 2 2
               

  ^¸¸& Ni  :  Ag  w;r ujq, wkqmd;h kï" 

   59g Ni      91g NiS. 

   108g Ag      124g Ag S  fyda  (216g Ag      248g Ag S)  2 2

07

0.0074 mol
2

0.369
-1

32gmol

1.00g
-11359mol  

1000
1



  21.594x  +  39.528 = 23.478x  +  31.992 

    1.884x = 7.536 

    x = 4

  
               

  ,>q .Kl fhdod .kafka kï" x =  3.99&
               

Ni  j, ujq, Nd.h  =                =   0.8 
               

09' ^a& ^¸& bf,lafg%dak >k;ajh jeä m%fNaohla" tkï" tlir bf,lafg%dak hq.,hla iys; m%fNaohla 
bf,lafg%dak W!k m%fNaohla u`. tu bf,lafg%dakh yjqf,a ;nd .ksñka odhl iyixhqc 
nkaOkhla f.dvk`.d f.k kj whkhla ieÿfjd;a th ixlS¾K whkhla fõ' 

               

2 2 6 2 6 9  ^¸¸& 1s   2s   2p   3s   3p   3d  
               

+2  ^¸¸¸& [Cu(H O) ]  2 6
               

-2  ^¸¹& ^1& [CuCl ]  , +2 4

   ^2& Tlaisydrlhla f,i l%shd lsÍu' 
- +   ^3& [CuCl ]  ;=< mj;skafka Cu  whkhls' th ;=< wvla msreKq d Wm Yla;suÜgula ke;'  2
-[CuCl ]  wj¾Kh' 2

-2 +2 -   ^4& [CuCl ]   + 6H O                   [Cu(H O) ]   + 4Cl     4 (aq) 2 (l) 2 6 (aq)
               

 ^b& r;= ,sÜuia lene,a,la ne.ska fï iEu ødjKhlgu oukak' túg r;= ,sÜuia ks,a meye jkafka NaOH 
iy K Co  ødjK j,sks' bkamiq fï ødjK foflys fldgiaj,g fjk fjku ;kql HCl tl;= lrkak' 2 3

túg jdhq nqnq¿ msgjkafka j,sks' wfkl NaOH h' NaOH ødjKfhka fldgila f.k b;sß ødjK 4 ys 
fldgia j,g fjk fjku l%ufhka yd jeämqr tla lrkak' túg wefudakshd .kaOh ksl=;ajk k<fha 
we;af;a (NH ) SO  h' NaOH tla lsÍfï § wjlafIamhla ,eî jeämqr tlalsÍfï § wjlafIamh Èh 4 2 4

jkafka ZnSO  j,h' NaOH jeämqr tla l< o Èh fkdjk wjlafIamhla NaOH iu`. ,nd fokafka 4

MgCl  h' NaOH iu`. wjlafIamhla ,nd fkdfokafka BaCl  h' 2 2
               

+ ^c& ^¸& HClO  j, fm%dafgdak odhl n,h HNO  j,g jvd jeäh' HNO  j,g H  whkhla ,ndfoñka 4 3 3
+ -H N O  yd ClO  whk idohs' 2 3 4

               

-HClO    +  H   -   O   -   N               ClO    +   H   -   O   -   NO  4 4 2
               

               

  ^¸¸& H   -   O   -   N 
               

10' ^a& ^¸& Cl   +  H S     2HCl  +  S 2 2

- + +2   5H S  +  2MnO    +  6H      5S  +  2MnO   +  8H O 2 4 2

-2 + +3   3H S  +  Cr O   + 8H      3S  +  2Cr   +  7H O 2 2 7 2

   2H S  +  3O      2H O  +  2SO  2 2 2 2
               

  ^¸¸& H S  +  2Na     Na S  +  H  2 2 2

   2H S  +  2Na     2NaHS  +  H  2 2
               

  ^¸¸¸& 3CuO  +  2NH      2Cu  +  N   +  3H O 3 2 2
               

  ^¸¹& 2Na  +  2NH      2NaNH   + H  3 2 2

08

59x  +  108
91x  + 124

0.258
0.366

=

4
(4+1)

HO

O

O

O



 ^b& ^¸& Fe  +  H SO      FeSO    +  H  fyda 2 4 4 4

+   Fe  +  2H      Fe+2  +  H  2
               

   Fe O    +  3H SO      Fe  (SO )    +  3H O2 3 2 4 2 4 3 2
               

+2 + +3 +2 +  ^¸¸& 5Fe   +  KMnO    +  8H      5Fe    +  Mn   +  K   +  4H O 4 2

+2 - + +3 +2   fyda  5Fe   +  MnO    +  8H      5Fe    +  Mn   +  4H O 4 2

   fyda 
+2 +3          5Fe      5Fe    +  5e 

- + +2          MnO    +  8H    +  5e     Mn   +  4H O 4 2

   fyda 
+2 -   10Fe   +  2KMnO    +  18H SO      5Fe (SO )   +  2MnSO   +  K SO   +  8H O  + 2OH4 4 4 4 4 3 4 2 4 2

               

  ^¸¸¸& m%;sl%shd l< 2KMnO   m%udKh  = 25  x              mol 4
               

+2   ødjKfha we;s Fe   m%udKh  = 25  x              x 5 mol 
               

   úLdokh jQ 0.3g jk hlv weKfhys we;s msßisÿ Fe ialkaOh  = 25  x              x  56g 
               

   úLdokh jQ weKfhys u,lv f,i mj;sk Fe O  ialkaOh  =   0.3  -  25  x           x  56   g2 3
               

     = 0.30  -  0.14 

     = 0.16g 
               

   u,lv f,i mj;sk Fe ujq, m%udKh  = 
               

   u,lv f,i mj;sk Fe ialkaOh  =           x  56g 
               

   úLdokh ùug m%:u hlv weKfhys ialkaOh 
               

=                             +                            g
               

= 0.112  +  0.14g 

= 0.252g 
               

 ^c& ^¸& 2KMnO    K  MnO  +  MnO   + O  4 2 4 2 2
               

  ^¸¸& mq¨ka fmakqjla iys; lelEreï k<hla 

rEm igykla fyda WmlrK ms<sn`o úia;rhla 

KMnO  j,ska úh<s okakd nrla r;a lsÍu' 4

c, uÜgï iudk lr mßudj uekSu' 

jd; frdaOl moaO;shla Ndú;h' 

r;a l< miq kej; nr lsÍu' 

ldur WIaK;ajh yd mSvkh igyka lr .ekSu' 

               

  ^¸¸¸& msgjQ O  mßudj STP j,g mßj¾;kh lsÍu' 2

   O  , X  j, STP j, § mßudj  = V2 (g)

O  , 32g l STP j, § mßudj  =      x  32  2

09

0.02
1000

0.02
1000

0.1
1000

0.1
1000

2 x 0.16
160

2 x 0.16 x 56
160

25 x 0.1 x 56
1000
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