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w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& 
 

02 - ridhk úoHdj  
 

 

,l=Kq fn§ hdfï wdldrh  

 

   

 

      I  m;%h :  1 X 50    =     50 

 

 II  m;%h : 

 A fldgi : 100 X 4   =   400 

B fldgi : 150 X 2   =   300 

C fldgi : 150 X 2   =    300 

tl;=j     = 1000 

II  m;%h – wjidk ,l=Kq  =   100 
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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u 

 
 

 

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh lsÍu 
wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 
 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 
 

 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka lrkak'  

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 
 

 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd yer 
kej; ,shd flá w;aik fhdokak' 

 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi wjidkfha 

 la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la ;=<" Nd. 

ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd mÍCIljrhdf.a 
m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

 

WodyrK :   m%Yak wxl 03 
 

(i) …………………................................... 
……………………................................ 
……………………................................  

 

(ii) ……………………................................ 
……………………............................... 
…………………...............................… 
 

(iii) ……………………............................... 
……………………............................... 
…………………...............................… 
 

(i) +      (ii)    +    (iii)           = 

 

 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 
 
 
 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska 
ilikq ,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq 
,efí' iy;sl l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 

 

 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd ,l=Kq 
lr we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ brla w¢kak' 
we;eï úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a ms<s;=rla ,l=Kq lr 
;sfnkakg mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld fkdue;s kï ulk ,o jrKh 
u; o brla w¢kak' 

3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 0 
,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska ,shd 
olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj ;=< 
,shkak'  

 

 

 √ 

 √ 

 √ 

4 

5 

3 

5 

3 

5 

 
10 

15 

4 

5 

3 

5 

 3 

 5 

03 



 

YS% ,xld úNd. fomd¾;fïka;=j    ryiH f,aLkhls' 

 

02 - ridhk úoHdj ^,l=Kq §fï mámdáh&| w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& |wjika ixfYdaOk we;=<;a l< hq;=j we;' 3 

 

 

jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd yßkak' 
jerÈ fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß ,l=Kq fh§fuka 
th fmkajkak' 

 
 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 
 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< m%Yak 
wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj m%Yak 
f;dard .ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka lrkak' 
m%Yak m;%fha § we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd we;akï wvq 
,l=Kq iys; ms<s;=re lmd bj;a lrkak' 

 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' 
W;a;rm;%fha iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka kej; 
tl;= lrkak' tu ,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s uq¿ ,l=Kg 
iudk ±hs kej; mÍCId lr n,kak'  

 
 

,l=Kq ,ehsia;= ilia lsÍu ( 
 

ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' tneúka tla tla 
m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< hq;= h'    

I m;%h i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq we;=<;a lsÍfuka 

miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a lrkak'  

 

 

*** 
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YSs% ,xld úNd. fomd¾;fïka;=j 

,yq;ifg; guPl;irj; jpizf;fsk; 
 

w'fmd'i' ^W'fm<& úNd.h$ f.ngh.j. (cau; ju)g; guPl;ir - 2021 ^2022& 
 

 

úIhh wxlh    úIhh 
ghl ,yf;fk        ghlk;; 
        

,l=Kq §fï mámdáh$Gs;sp toq;Fk; jpl;lk;  

I m;%h$gj;jpuk; I 
 

 
m%Yak 
wxlh 

tpdh 
,y. 

 
ms<s;=re 
wxlh 

tpil 
,y. 

 
m%Yak 
wxlh 

tpdh 
,y. 

 
ms<s;=re 
wxlh 

tpil 
,y. 

 
m%Yak 
wxlh 

tpdh 
,y. 

 
ms<s;=re 
wxlh 

tpil 
,y. 

 
m%Yak 
wxlh 

tpdh 
,y. 

 
ms<s;=re 
wxlh 

tpil 
,y. 

 
m%Yak 
wxlh 

tpdh 
,y. 

 
ms<s;=re 
wxlh 

tpil 
,y. 

 
01' 

02' 

03' 

04' 

05' 

06' 

07' 

08' 

09' 

10' 

 

 
11' 

12' 

13' 

14' 

15' 

16' 

17' 

18' 

19' 

20' 

 

 
21' 

22' 

23' 

24' 

25' 

26' 

27' 

28' 

29' 

30' 

  
31' 

32' 

33' 

34' 

35' 

36' 

37' 

38' 

39' 

40' 

  
41' 

42' 

43' 

44' 

45' 

46' 

47' 

48' 

49' 

50' 

 

 

 úfYaI Wmfoia$ tpNrl mwpTWj;jy; (   

tla ms<s;=rlg$ xU rupahd tpilf;F  ,l=Kq  01 ne.ska$Gs;sp tPjk; 

uq̀: ,l=Kq$nkhj;jg; Gs;spfs;    1  50  } 50 
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           i;H fõ 
            

           i;H fõ 
  

            
           i;H fõ 
  

            

           wi;H fõ 
  

            
           wi;H fõ 
              

           wi;H fõ  

       (,l=Kq 04 x 6 = ,l=Kq 24) 

 

 

 

 

 

  

  

           +I  (+1)       +VII  (+7)      

 (01 + 01) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 N1 C2 C3 N4 

I mrudKqj jgd VSEPR hq.,a 3 3 2 2 

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

k,Sh 
;%sfldaKdldr 

k,Sh 
;%sfldaKdldr 

f¾Åh f¾Åh 

III mrudKqj jgd yevh fldKsl/V 
 

k,Sh 
;%sfldaKdldr 

f¾Åh f¾Åh 

IV mrudKqfõ uqyqïlrKh sp2 sp2 sp sp 

1(a): ,l=Kq 24  

(,l=Kq 01 x 16 = ,l=Kq 16) 
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     sp2    2p  or  sp3 

  

     sp2    sp2 

  

     sp2    1s  
 

     sp2    sp   

     sp    sp   

     sp    2p  or  sp3  

(,l=Kq 01 x 12 = ,l=Kq 12) 
 

 

     2p    2p   

      2p    2p 
 

      2p    2p 
 

(,l=Kq 01 x 6 = ,l=Kq 06) 
   

              (118o  ± 1) (120o  ± 1)     (180o  ± 1)     (180o  ± 1)    

   

      C2                C3       N1               N4     (04) 
 

 
     

  oDIH l,dmh       (02) 

 

  

 f*dafgdakhl Yla;sh (E) = h     
    = h c     (01) 

                       
 f*dafgdak ujq,hl Yla;sh = h c ×  NA    (01) 

                       
 NA = wej.dfv%da ksh;h)  
 

 tneúka" f*dafgdak ujq,hl Yla;sh 
 

 = 6.63 × 10-34 (J s) × 3.00 × 108 (m s-1) × 6.022 ×1023 (mol-1) (03) + (01) 
     695 × 10-9 (m) 
 = 172 kJ mol-1       (02) 

ie'hq' -  mshjr tlalr we;akï ,l=Kq m%odkh l< yelsh'. 
 

  h = 6.626 × 10-34 (J s) ms<s.kq ,efí' 

 

 
  

  
 

   T yevh,  ;%sfldaKdldr msróvh  (02 + 02) 
   

  k,Sh ;%sfldaKdldr    (02) 

 

 

        T yevh – ClF3, BrF3, IF3         (´kEu tlla)  (02) 
          

        ;%sfldaKdldr msróvh – NH3, PH3, NCl3, PCl3 (´kEu tlla) (02) 

        k,Sh ;%sfldaKdldr – BF3, BCl3, BBr3, BI3    (´kEu tlla) (02) 

 

1(b): ,l=Kq 54  

1(c): 22 ,l=Kq  

(,l=Kq 01 x 4 = ,l=Kq 04) 
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       K     (05) 
          

            1s22s22p63s23p64s1 (05) 

   

          yhsv%cka fyda   H2 (05) 
  

            ,hs,ela (oï meye) (05) 
  

  

   K + O2          KO2       (05) 

 

  
  wvqh'          (02) 

  ldKavfha my,h hk úg msg;u wjidk ljpfha we;s bf,lafg%dakhg oefkk  

  iM, kHIaÀl wdfrdamkh (fyda Zeff) fkdi,ld yeßh yel'    (01)                       

  mrudKqfõ úYd,;ajh jeä fõ'       (01)                                  

  tneúka msg; we;s bf,lafg%dak kHIaáhg we;s wdl¾Ykh wvq fõ'   (01)   
   

          KCl  (05) 

  ie'hq' -  (vi) wvqfõ hhs ,shd we;akï muKla ,l=Kq m%odkh lrkak 
 
 

 
         

 

  

 S2O3
2-  (05) 

 

 

 

                            (05) 
  
  

    +4            (05) 

   
  mÍlaIdj   ksÍlaIKh 

1. dil. H2SO4 tla lsÍu lgql .ola iys; wj¾K jdhqjla yd 
    yd l,s,uh i,a*m¾ wjlafIamh ^fyda lsß meye;s ødjKh&  

2. Pb(OAc)2 tla lsÍu r;a l, úg l¿ meyehg yefrk iqÿ wjlafIamhla 

3. AgNO3 tla lsÍu r;a l, úg/ l,a .; ùfïoS l¿ meyehg yefrk iqÿ wjlafIamhla  

   

 Any one of the above. Test (02), Observation (03) 
 

 Note: Test must be correct to award marks for observation. 

  
    

  K2S2O3        (05) 

 

 

     

    KIO3     (10) 

  
        

2(a): ,l=Kq 35  

2(b): ,l=Kq 25  

2(c): ,l=Kq 10  
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R=jdIam + øjh  (02) 

     

    D = KI                                                                             (05) 

  

   IO3
- +  5I- + 6H+                3I2 +  3H2O                                       (10) 

  

   I2 +  2S2O3
2-                S4O6

2-  +  2I-                                                                 (05) 

 

  

    o¾Ylh – msIaGh                                                              (05) 
               

         j¾K úm¾hdih – ks,a / ;o ks,a/ ks,a - oï isg wj¾K  (05)                        

 

 

 

 

 

     

   
P = øjh      (02) 

   

   
  

  

    R=jdIam + øjh  (02)  

 

  = 60 0C  = 120 0C            

           (02+01) x 2 

 

  

  X ys 40 mol% ødjKhla 80 0C ys§ keàug mgka .kS'       (02+01) 

 

 

  X ys 60 mol%  yd Y ys 40 mol% wvx.= ñY%Khla 100 0 C ys§ iïmQ¾Kfhka  
  jdIam njg m;a fõ'              

      

           (02+01) 

 

 

 

 

2(d):,l=Kq 30 

P = øjh (02) 

Q= jdIam (02) 
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100 0C ys§ øjl,dmfha X ys ujq,Nd.h 15% yd jdhq l,dmfha X ys ujq,Nd.h 60% fõ' 
rW!¾ kshuh Ndú;fhka 𝑃𝑋𝑔 = 𝑃𝑋0 𝑥𝑋𝑙 (03) 𝑃𝑋𝑔 = 𝑃𝑡𝑜𝑡𝑎𝑙𝑥𝑋𝑔 (03) 

Therefore, 𝑃𝑋0 = 𝑃𝑡𝑜𝑡𝑎𝑙𝑥𝑋𝑔𝑥𝑋𝑙 (03) 𝑃𝑋0 = 1×105 𝑃𝑎 ×6015 (05+01) 𝑃𝑋0 = 4.0 × 105 𝑃𝑎 (04+01) 

𝑃𝑋 = 0.1 𝑚𝑜𝑙 ×4.0 × 105 𝑃𝑎0.1 𝑚𝑜𝑙+0.1 𝑚𝑜𝑙 (02+01) 𝑃𝑋 = 2.0 × 105𝑃𝑎 (02+01) 𝑃𝑌 = 0.1 𝑚𝑜𝑙 ×2.0 × 105 𝑃𝑎0.1 𝑚𝑜𝑙+0.1 𝑚𝑜𝑙 (02+01) 𝑃𝑋 = 1.0 × 105𝑃𝑎 (02+01) 

[3(a) ,l=Kq 50] 

[𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞)] = 25.00 𝑐𝑚3×0.05 𝑚𝑜𝑙 𝑑𝑚−312.50 𝑐𝑚3 (02+01) 

= 0.10 𝑚𝑜𝑙 𝑑𝑚−3 (02+01) 

𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞)  ⇌ 𝐶𝐻3𝐶𝑂𝑂−(𝑎𝑞) +  𝐻+(𝑎𝑞) (02) 

fyda  𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞) +  𝐻2𝑂(𝑙)  ⇌ 𝐶𝐻3𝐶𝑂𝑂−(𝑎𝑞) +  𝐻3𝑂+(𝑎𝑞)
weisála wï,fhys wdrïNl idkaøKh = C 

ú>gkh jQ Nd.h = α
[Ka i`oyd fN!;sl wjia:dj wjYH fõ'] 𝐾𝑎 = [𝐻+(𝑎𝑞)][𝐶𝐻3𝐶𝑂𝑂−(𝑎𝑞)][𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞)] 𝑜𝑟 𝐾𝑎 = [𝐻3𝑂+(𝑎𝑞)][𝐶𝐻3𝐶𝑂𝑂−(𝑎𝑞)][𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞)] (02) 

𝐾𝑎 = 𝐶𝛼 𝐶𝛼𝐶(1−𝛼) (02) 

[ 𝐾𝑎 = 𝐶𝛼 𝐶𝛼𝐶(1−𝛼) iólrKh ,shd ke;s kuq;a .Kkh ksjerÈj lr we;akï .Kkh i`oyd ,l=Kq 02 

m%odkh lrkak'] 

ú>gkh jQ Nd.h b;d l=vd neúka (fyda α<<1) (02)
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pH  .Kkh i`oyd úl,am ms<s;=r 

fykav¾ika iólrKh Ndú;fhka 

(fN!;sl wjia:d È ke;;a ,l=Kq wvq fkdlrkak) − log[𝐻+(𝑎𝑞)] = 1/2(− log(𝐾𝑎𝑐)) (02) 𝑝𝐻 = 1/2(−log (1.8 × 10−5  × 0.1) (04) 𝑝𝐻 = 2.87 (02) 

pH .Kkh lsÍu 

(fN!;sl wjia:d § ke;;a ,l=Kq wvq fkdlrkak) 

[𝐻+(𝑎𝑞)] = √𝐾𝑎𝐶[𝐻+(𝑎𝑞)] = √1.80 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3  × 0.1 𝑚𝑜𝑙 𝑑𝑚−3 (02) [𝐻+(𝑎𝑞)] = 0.00134 𝑚𝑜𝑙 𝑑𝑚−3 (02) 𝑝𝐻 = − log [ 𝐻3𝑂+(𝑎𝑞)1.0 𝑚𝑜𝑙 𝑑𝑚−3]  𝑜𝑟 𝑝𝐻 = −log [ 𝐻+(𝑎𝑞)1.0 𝑚𝑜𝑙 𝑑𝑚−3] (02) 𝑝𝐻 = 2.87 (02) 

------------------------------------- 

ødjKfhys 100.00 cm3 ys we;s CH3COOH m%udKh = 1.0 x 10-2 mol (02) 

tl;= lrk ,o NaOH m%udKh = 0.005 mol (02) 

udOHfha b;sß ù we;s  CH3COOH m%udKh (iu`. m%;s%l%shd l, miq NaOH) = 5.00 x 10-3 mol 
(02) 

tneúka ødjKfhys, 
(fN!;sl wjia:d ioykalr ke;;a ,l=Kq wvq fkdlrkak) 

[CH3COOH(aq)] = 0.05 mol dm-3 (02) 

[CH3COONa(aq)] = 0.05 mol dm-3 (02) 

----------------------------------------- 

pH .Kkh lsÍu 

(fN!;sl wjia:d i`oyka lr ke;;a ,l=Kq wvq fkdlrkak) [𝐻+(𝑎𝑞)] = 𝐾𝑎 [𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞)][𝐶𝐻3𝐶𝑂𝑂−(𝑎𝑞)] (02) 

[𝐻+(𝑎𝑞)] = 1.80×105𝑚𝑜𝑙 𝑑𝑚−3×0.050 𝑚𝑜𝑙 𝑑𝑚−30.050 𝑚𝑜𝑙 𝑑𝑚−3 (02) [𝐻+(𝑎𝑞)] = 1.80 × 10−5 𝑚𝑜𝑙 𝑑𝑚−3𝑝𝐻 = 4.74 (02) 

----------------------------------------- 
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pH  .Kkh i`oyd úl,am ms<s;=r 

 (fN!;sl wjia:d È ke;;a ,l=Kq wvq fkdlrkak) 𝑝𝐻 = 𝑝𝐾𝑎 + log [[𝐶𝐻3𝐶𝑂𝑂−(𝑎𝑞)][𝐶𝐻3𝐶𝑂𝑂𝐻(𝑎𝑞)] (02) 

𝑝𝐻 = −log (1.8 × 10−5 ) + log [[0.05][0.05] (02) 𝑝𝐻 = 4.74 (02) 

by; (iii) ys i`oyka ødjKh iajdrlaIl ødjKhla f,i l%shd lrhs' (02) 

ødjKfhys ÿn, wï,hla yd tys ixhq.aul Niaufhys fidaähï ,jKh wvx.= fõ'   (02+02) 

100.00 cm3 ys wvx.= CH3COOH m%udKh = 0.01 mol 

tl;= lrk ,o  NaOH m%udKh = 0.02 mol  (02) 

ødjKfhys CH3COOH wvx.= fkdfõ'(fyda CH3COOH iïmQ¾Kfhka m%;sl%shd lr we;)  (02) 

 ødjKh iajdrlaIl ødjKhla f,i l%shd fkdlrhs'  (02) 

 [3(b) ,l=Kq 50] 
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4(a)  07 × 8 =  ,l=Kq 56 
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 Br2 O%eúlrKh i`oyd  

4 (c): ,l=Kq 20 

02 

02 

02 

02 02 

04 04 

02 

4 (b): 06 × 4 = ,l=Kq 24 
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pV=nRT Ndú;fhka (05) 

400K ys§ 𝑛1 = 4.8×106𝑃𝑎 8.314×10−3𝑚38.314 𝐽 𝑚𝑜𝑙−1𝐾−1 400𝐾  (04+01) 𝑛1 = 12.0 𝑚𝑜𝑙  (04+01) 

800K ys§  𝑛2 = 1.0×107𝑃𝑎 8.314×10−3𝑚38.314 𝐽 𝑚𝑜𝑙−1𝐾−1 800𝐾   (04+01) 𝑛1 = 12.5 𝑚𝑜𝑙  (04+01) 

CH4(g) + 2 O2(g)  CO2(g) + 2 H2O(g) (05) 

2 C2H6 (g)+ 7 O2(g)   4 CO2(g) + 6 H2O(g) (05) 

oykhg fmr yd miq u¿ ujq, .Kfkys fjkig odhl jk yhsv%dldnkh 

jkqfha C2H6 (05) 

oykhg miq jeä jQ ujq, ixLHdj = 0.5 mol 

wdrïNfha§ we;=¿ lrk ,o C2H6 m%udKh = 0.5 mol x 2 = 1.0 mol  (04+01) 

c,h bj;a lsÍfuka miq jdhq ujq, .Kk 𝑛3 = 2.1×106 𝑃𝑎 8.314×10−3𝑚38.314 𝐽 𝑚𝑜𝑙−1𝐾−1 300𝐾  (04+01) 𝑛3 = 7.0 𝑚𝑜𝑙  (04+01) 

iEÿkq c,h m%udKh = (12.7 – 7.0) mol = 5.5 mol  (04+01) 

C2H6 oykfhka iEÿKq c,h m%udKh = 
6.0 𝑚𝑜𝑙 ×3.0 𝑚𝑜𝑙2.0 𝑚𝑜𝑙

 = 3.0 mol  (04+01) 
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CH4 oykfhka iEÿkq c,h m%udKh = (5.5 – 3.0 ) mol

 = 2.5 mol (04+01) 

 

wdrïNfhaÈ we;=¿ lrk ,o O2 m%udKh = 12.0 mol – (1.0 mol + amount of CH4 introduced)

= 12.0 mol – (1.0 + 2.5/2) mol

= 9.75 mol    (04+01) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Alternate answer for (iv) and (v) 

(iv) oykhg fmr yd miq ujq, .Kfkys fjkig odhl jQ yhsfv%dldnkh = C2H6 (04) 

úfYaIhkays ujq, .Kk my; ±lafjk mßÈ fõ' 

wdrïNfha§" 

CH4 = n1  C2H6 = n2  yd O2 = 2n1 + 7/2n2 +nexcess 

oykhg miq" 

CO2 = n1 + 2n2 , H2O=2n1+3n2 yd O2 = 2n1 + 7/2n2 +nexcess 

oykhg fmr n`ÿk ;=, we;s ujq, .Kk => 12.0 mol = n1 + n2 + 2n1 + 7/2n2 +nexcess --(1) 

oykhg miq n`ÿk ;=, we;s ujq, .Kk =>  12.5 mol = n1 + 2n2 + 2n1  + 3n2 + nexcess-- (2) 

(2)-(1) => 0.5 = 1/2n2  

we;=¨ lrk ,o C2H6 m%udKh = n2 = 1.0 mol (04+01) 

(v) iEÿkq uq¿ c,h m%udKh = 2n1 +3n2

c,h bj;a lsÍfuka miq jdhq ujq, .Kk 𝑛1 + 2𝑛2 + 𝑛𝑒𝑥𝑐𝑒𝑠𝑠 = 2.1×106 𝑃𝑎 8.314×10−3𝑚38.314 𝐽 𝑚𝑜𝑙−1𝐾−1 300𝐾 (04+01) 𝑛1 + 2𝑛2 + 𝑛𝑒𝑥𝑐𝑒𝑠𝑠 = 7.0 𝑚𝑜𝑙 (04+01) 

tu ksid (iv) fldgfiys (2) iólrKfhka  

n1 = ½(12.5- (n1 + 2n2 +3n2 + nexcess)) = ½(12.5-10.0)mol = 1.25 mol 

(I) iEÿkq iïmQ¾K c,h m%udKh = 2n1 + 3n2 = (2x1.25+3x1.0)mol = 5.5 mol (04+01) 

(II) C2H6 oykfhka iEÿkq c,h m%udKh = 3n2 = 3.0 mol (04+01) 

(III) CH4 oykfhka iEÿkq c,h m%udKh = 2n1 = 2.5 mol (04+01) 

(IV) wdrïNfha§ we;=¨ lrk ,o  O2  = (12.0 –(1.25+1.0))mol = 9.75 mol (04+01) 

(5(a) = ,l=Kq 75) 
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ksjerÈ úfYaIh" ksjerÈ iafgdhslsfhdañksh yd ksjerÈ fN!;sl wjia:dj i`oyd (7x 02  = 14) 

ΔH0
2 = ΔH0

1 - ΔH0
3 (03) 

Or  Δ𝐻20 = ∑ Δ𝐻0(𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠) − ∑ Δ𝐻0(𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠)
(06) (06) (06) (02)Δ𝐻20=[-84.7x2  -  214.8x2 - (-74.8x4)]  kJ mol-1

 = -299.8 kJ mol-1 (03+01) 

úl,am ;dm ridhksl pl%h  

ksjerÈ úfYaIh" ksjerÈ iafgdhslsfhdañksh yd ksjerÈ fN!;sl wjia:dj i`oyd 

(2 ,l=Kq x 7  = 14) 

(02) (02) (02) (02)

ΔH0
1= (-393.5 x 4 -214.8 x 8 – (-74.8 x 4 + 0 x 8)) kJ mol-1

= -2993.2 kJ mol-1 

(02) (02) (02) (02) (02) (02)
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 Δ𝑆0 = ∑ 𝑆0(𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠) − ∑ 𝑆0(𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡𝑠)      (04) 

 

 (02)        (02)  (02)   (02)     (01) 

ΔS0  = ( (229.6x2 + 188.8x2 – (186.2x4 + 205.1x1)) J mol-1 K-1 

 = -113.5 J mol-1 K-1        (02+01) 

 

 

 

ΔG0 = ΔH0 – T ΔS0         (04) 

       = -299.8 kJ mol-1 – (500 K x (-113.5 x10-3 ) kJ mol-1 K-1)   (04+01) 

       = -243.05 kJ mol-1        (02+01) 

 

 

 

 

WIaK;ajh jeälsÍu bÈß m%;sl%shd i`oyd ys;lr fkdfõ'     (03) 

^fyda WIaK;ajh jeä lsÍu .síYla;s fjkfiys iDk Ndjh wvq lrhs'& 

fufia jkafka m%;sl%shdj i`oyd iDk tkafg%dms fjkila we;s ksidh   (03) 

[tkafg%dms fjkfiys ,l=K ksjerÈ fkdjk kuq;a mqfrdal:kh tkafg%dms fjkfiys ,l=K iu`. tl`. fõ 

kï ,l=Kq 06 m%odkh lrkak] 

           

 

 

          
 

  R1 = k1 [A(aq)]a        (05+01) 

 R2 = k2 [B(aq)]b [C(aq)]c       (05+01) 

 [m%ldYkh ,l=Kq 05" fN!;sl wjia:d ,l=Kq 01] 

 

 

 

 iu;=,s;;dfõoS, R1 = R2       (05) 

 

(5(b): ,l=Kq 75) 

ΔH0
3 = ((-393.5 x 4 -214.8 x 8) – (-84.7 x 2 – 214.8 x 2 – 0 x 7)) kJ mol-1 

          = -2693.4 kJ mol-1        

ΔH0
2  = ΔH0

1 - ΔH0
3        (03) 

         = (-2993.2-(-2693.4)) kJ mol-1     

         = -299.8 kJ mol-1       (03+01) 
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𝐾𝑐 = [𝐵(𝑎𝑞)]𝑏[𝐶(𝑎𝑞)]𝑐[𝐴(𝑎𝑞)]𝑎 (05+01) 

[m%ldYkh ,l=Kq 05" fN!;sl wjia:d ,l=Kq 01] 𝐾𝐶 = 𝑘1𝑘2 (05) 

𝐾𝑐 = (1.0×10−2)𝑏 (1.0×10−3)𝑐(1.0×10−1)𝑎 --(1) (06) 

𝐾𝑐 = (1.0×10−3)𝑏 (1.0×10−3)𝑐(1.0×10−2)𝑎 --(2) (06) 

𝐾𝑐 = (1.0×10−2)𝑏 (1.0×10−5)𝑐(1.0×10−2)𝑎 --(3) (06) 

From (1)/(2)=>  1 = 10𝑏10𝑎 (05) 

10a = 10b 

a=b (05) 

From (2)/(3) => 1 = 102𝑐10𝑏 (05) 

10b = 102c 

b = 2c  (05) 

Therefore, a = b = 2c 
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(iv) (II) i`oyd úl,am ms<s;=r 2 

 (iv) (I) ys iólrK (1), (2) yd (3) Ndú;fhka  

 𝐾𝐶 = (0.01)𝑏(0. 001)𝑐(0. 1)−𝑎 ----------(4)  

 

 𝐾𝐶 = (0.001)𝑏(0.001)𝑐(0.01)−𝑎 --------(5)  

 

 𝐾𝐶 = (0.01)𝑏(0.00001)𝑐(0.01)−𝑎 ------(6)  

 (1)/(2)    1 = 10b x 10-a    (05) 

        10a = 10b 

            a=b     (05) 

 

 (1)/(3)     1 = 102c x10-a    (05)   

           10a = 102c 

               a = 2c     (05)   

 tu ksid, a = b = 2c      

(iv) (II) i`oyd úl,am ms<s;=r 1 

 (iv) (I) ys iólrKh (1), (2) yd (3) Ndú;fhka  

 𝐾𝐶 = 10−2𝑏−3𝑐+𝑎  ----------(4)    (04)    

   

 𝐾𝐶 = 10−3𝑏−3𝑐+2𝑎 ---------(5)    (04)    

 𝐾𝐶 = 10−2𝑏−5𝑐+2𝑎 ---------(6)    (04)    

 Log Kc = -2b-3c+a    ---------(7)       

 Log Kc = -3b-3c+2a  ---------(8)       

 Log Kc = -2b-5c+2a ----------(9)       

 (4)/(5) or (7)-(8)   a = b    (04) 

 (5)/(6) or (8)-(9)   a = 2c    (04) 

 tu ksid, a = b = 2c   
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l=vdu mQ¾K ixLHd l=,lh Ndú;fhka 

a = 2,  b=2, c=1 

KC .Kkh lsÍu 𝐾𝐶 = (1.0×10−2𝑚𝑜𝑙 𝑑𝑚−3)2(1.0×10−3𝑚𝑜𝑙 𝑑𝑚−3)1(1.0×10−1𝑚𝑜𝑙 𝑑𝑚−3)2 ((02+01)x3=09) 𝐾𝐶 = 1. 0 × 10−5𝑚𝑜𝑙 𝑑𝑚−3 (04+01) 

m%;sl%shdfjys il%shk Yla;sh = Ea 

Ea = (90.0 – 50.0) kJ mol-1 (05+01) 

 = 40.0 kJ mol-1 (04+01] 

m%;sl%shdj i|yd Ok tka;e,ams fjkila (05) we;s neúka WIaK;ajh jeälsÍfï§ iu;=,s;;d 

ksh;h jeä fõ' (05) 

WIaK;ajh jeä lsÍfï§ wdmiq m%;sl%shdfjys YS>%;d ksh;hg jvd jeä m%udKhlska bÈß 

m%;sl%shdfjys YS>%;d ksh;h jeä fõ' (05) 

W;afm%arlhla tl;= lsÍu 

(I) bÈß m%;sl%shdfõ YS>%;djh (05) yd miq m%;sl%shdfjys YS>%;djh (05) tlu .=Kdldrhlska

jeä lrhs' (05)

(II) iu;=,s;;d ksh;fhys w.h fjkia fkdfõ. (05)

 Yla;sh (kJ mol -1) 

m%;sl%shd Lkavdxlh 

 [04] 

(6(a): ,l=Kq 80) 
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N(s) + M2+(aq)  N2+(aq) + M iajhxisoaO fõ' 

Tlaisldrl yelshdj N > M or [E0
N2+/N <E0

M2+/M] (05) 

N(s) + L2+(aq)  N2+(aq) + L   iajhxisoaO fkdfõ' 

Tlaisldrl yelshdj L >N or [E0
L2+/L < E0

N2+/N] (05) 

Tlaisldrl yelshdj  jeä jk ms<sfj, M<N<L  (05) 

(fyda Tlaisldrl yelshdj jeä jk ms<sfj, L<N<M) 

fldaI foflka tll Ecell = 0.30 wksflys Ecell = 1.10 V fõ' 

jeäu Ecell  w.h L2+(aq)/L bf,lafg%davh yd M2+(aq)/M bf,lafg%davh w;r fõ' 

wvqu Ecell  w.h L2+(aq)/L bf,lafg%davh yd  N2+(aq)/N bf,lafg%davh w;r fõ. 

E0
M2+(aq)/M – E0

L2+(aq)/L = 1.10 V (05) 

E0
M2+(aq)/M = 1.10 V – 0.80 V = 0.30 V (05) 

And  

E0
N2+(aq)/N – E0

L2+(aq)/L = 0.30 V (05) 

E0
N2+(aq)/N = 0.30 V + (-0.80V) = - 0.50 V (05) 

Alternate answer 

(iv) Addition of a catalyst,

(I) bÈß yd miq  m%%;sl%shd i|yd jeä w.hkaf.ka hq;= YS>%;d ksh; iys; w¨;a hka;%hla

imhhs' (05) bÈß yd miq m%;sl%shdj, YS>%;d ksh; w;r wkqmd;h fjkia fkdfõ' (05) ^bÈß

yd miq m%;sl%shdj, YS>%;d ksh; tlu .=Kdldrhlska jeä fõ'& (05)

(II) iu;=,s;;d ksh;fhys w.h fjkia fkdfõ. (05)

(6(b): ,l=Kq 70 ) 
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úNjudk mdGxlh (P), 

P = E0
cell(1) + E0

cell(2) (05) 

= (E0
M2+(aq)/M – E0

L2+(aq)/L) + (E0
N2+(aq)/N – E0

M2+(aq)/M) (05) 

 = E0
N2+(aq)/N - E0

L2+(aq)/L (05) 

= -0.50 V – (-0.80 V)

   = 0.30 V (05) 

Odrdjla ,nd .ekSfïÈ bf,lafg%dav m%;sl%shd 

(A) bf,lafg%davh L(s)  L2+(aq) + 2e (05) 

(B) bf,lafg%davh M2+(aq) + 2e  M(s) (05) 

(C) bf,lafg%davh M(s)  M2+(aq) + 2e (05) 

(D) bf,lafg%davh N2+(aq) + 2e  N(s) (05) 

(7(a): ,l=Kq 75) 

Alternate answer 

E0
cathode –E0

L2+/L = 1.10 V

Electrode A/B  

Therefore E0
cathode = 1.10 V – 0.80 V = 0.3 V (05) 

Electrode C/D 

E0
cathode –E0

L2+/L = 0.3 V

Therefore E0
cathode = 0.3 V – 0.80 V = -0.5 V (05) 

Therefore, 

E0
M2+/M = 0.3 V  (05) 

E0
N2+/N = -0.5 V (05)
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Mn    1s22s22p63s23p63d54s2   (03) 

+2,   +3,   +4,   +7   (´kEu ;=kla) (02 x 3) 

I. b;d ,d frdai meye;s$ ,d frdai meye;s$ wj¾K   (03) 

II. [Mn(H2O)6]2+(aq)

hexaaquamanganese(II) ion

  (03) 

  (03) 

I. iqÿ/l%sï meye;s wjlaf,amhla  (03) 

II. ÿUqre meye;s fyda l¿-ÿUqre meye;s wjlaf,amhla  (03) 
III. ly / fld< - ly ødjKhla  (03) 

MnO +2  Ndiañl     (02 x 3) 

Mn2O3 +3   ÿn, Ndiañl     (02 x 3) 

MnO2 +4  WNh.=KS     (02 x 3) 

MnO3 +6  ÿn, wdï,sl     (02 x 3) 

Mn2O7 +7  wdï,sl     (02 x 3) 

MnO4
-  (03) 

wdï,sl udOHfõ§    
MnO4

-(aq) +  8H+(aq)  + 5e    Mn2+(aq) +  4H2O(l)      (06) 

Ndiañl udOHfha§ 
MnO4

-(aq) +  2H2O(l)   + 3e    MnO2(s)  +  4OH-(aq)     (06) 

c, idïm,j, Èh ù we;s O2 ks¾Kh lsÍu   (03) 

7 (b) : ,l=Kq 75 
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(i) 

(a) (i): ,l=Kq 60

 (ii) 

(a) (ii): ,l=Kq 05

 8(a) : ,l=Kq 65 

08 11 11 

11 

11 08 

05 

(Step1) 

NaNO2/;kql'HCl 

úh,s B;¾ 
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(b) (i): ,l=Kq 34  

 

 

 

 

 

 

 

 

(b) ii ,l=Kq 31  

 

 

 

8(b) : ,l=Kq 65 

10 14 

10 

03 

05 

04 

05 

03 

04 

03 

04 04 04 

02 
01 

 

CH3Cl/ks¾c,sh'AlCl3 

 

.kaÿ'HNOl3 

.kaÿ'H2SO4 
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ihslaf,dfylaiSka ys iïu; yhsv%ckSlrK tka ;e,amsh   = -120 kJ mol-1

Wml,ams;" ihslaf,dfylaidg%hsBka ys wfmalaIs; yhsv%ckslrK tka ;e,amsh      = -120 × 3 kJ mol-1 

 = -360 kJ mol-1 

fnkaiska ys iïu; yhsv%ckslrK tka ;e,amsh   = -208 kJ mol-1 

fnkaiska ys iïu; yhsv%ckSlrk tka ;e,amsh   = - 152 kJ mol-1 

OR 

ie'hq. 

ihslaf,dfylaidv%hsBka j, wfmalIs; tka;e,amsh - ,l=Kq 10
fnkaiSka j, ia;dhs;d Yla;sh i|yka lsÍu  - ,l=Kq 10

ia:dhs;d Yla;sh .Kkh fkdlr my; § we;s wdldrfha m%ldYhka u.ska oelajqjfyd;a fuu 
,l=Kq 10 È yel' 

fnkaiSka iy ihslaf,dfylahdg%hsBka hk folu yhsv%ckslrKh ù ^3H2 iu.& 

ihsf,dfylafiaka ,nd foa' fnkaiSka fuu l%shdj,sfhaoS uQod yßk Yla;sh" 
ihslaf,dfylahdg%Bka uqod yrsk Yla;shg jvd wvqh' tu ksid th jvd ia:dhs fõ' 

8(c): ,l=Kq 20 

10 

10 

10 

10 

ihslaf,dfylaidg%hsBka 

fnkaiska 

ihslaf,dfylaiSka 

fnkaiska ys ia:dhs;d 

Yla;sh 

ihslaf,dfylafiaka 
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A1 PbCl2 

A2 PbI2 

A3 PbS 

B1 Al(OH)3 

B2 NaAlO2    or   AlO2
-   or  [Al(OH)4]- 

C1 ZnS 

C2 Zn(OH)2 

D1 SrCO3 

      III ldKavfha whk (Fe3+, Al3+ and Cr3+) yhsfv%dlaihsâ f,I wjlaf,am lsÍu i|yd NH4OH 

tla lrkq ,efí'                 (02) 

túg IV ldKavfha f,day whk (Zn2+, Mn2+, Co2+ and Ni2+) j, yhsfv%dlaihsv o  III jk 
ldKavfha f,day whkj, yhsfv%dlaihsv iu. wjlafIam úh yel'   (02)     

OH-idkaøKh wvq lsÍu i|yd NH4Cl tl;= lrkq ,efí' (fmdÿ whk wdjrKh).  (02) 
fyda 
NH4Cl tl;= lsÍu  NH4OH ys iu;=,s;;d ia:dkh fjkia lrhs' 

NH4OH(aq)          NH4
+(aq)  +  OH-(aq)   tneúka  OH- idkaøKh wvq fõ' 

IV ldKavfha yhsfv%dlaihsâj Ksp w.h III ldKavfha yhsfv%dlaihsâj, tu w.hg jvd 
úYd, fõ'                            (02) 

tu ksid Zn2+, Mn2+, Co2+ yd Ni2+ j, yhsfv%dlaihsâ ødjKfha ;sîh§ Fe3+, Al3+ yd 
Cr3+ j, yhsfv%dlaihsâ wjlafIam lr .; yel'  (03) 

(,l=Kq11) 

Alternate Answer 

Al3+ yhsfv%dlaihsâh f,i wjlaf,am lr .ekSu  NH4OH tla lrkq ,efí'  (02)  

fuúg Zn2 yd  Al3+ hk folu yhsfv%dlaihsâ f,i wjlafIam fõ'      (02) 

NH4Cl is added to reduce the concentration of OH- (common ion effect).   (02) 
or 
Addition of NH4Cl shifts the equilibrium position of NH4OH 
NH4OH(aq)          NH4

+(aq)  +  OH-(aq)   and the concentration of  
OH- is reduced 
Ksp of Zn(OH)2 >  Al(OH)3       (02) 

tneúka NH4Cl /  NH4OH tla lsÍfuka Zn(OH)2  wjlafIam ùu j,lajd.; yel' (03) 

(,l=Kq11) 

9(a): ,l=Kq 75 

(,l=Kq 08 x 8 = ,l=Kq 64 ) 
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(i) Fe2S3    +   3H2      2Fe   +   3H2S (04) 

(ii) SO2    +   H2O2     H2SO4 (04) 

(iii) 2Al2S3   +9O2    2Al2O3  +  6SO2             or    Al2S3 : SO2   =   1 : 3 (03) 

2Fe2S3   +9O2    2Fe2O3  +  6SO2           or  Fe2S3 : SO2   =   1 : 3 (03) 

H2SO4  + 2NaOH    Na2SO4  +  2H2O   or  H2SO4 : NaOH  =  1 : 2 (03) 

Al2S3 j, ujq,sl ialkaOh = (27x2)+(32x3) = 150 (02) 

Fe2S3 ujq,sl ialkaOh      = (56x2)+(32x3)  = 218 (02) 

 Al2S3  ys ialkaOh m1hk Fe2S3 j, ialkaO m2  f,i i,ld 

H2 jdhqj hgf;a r;al, miq ,efnk  Fe2S3 ialkaOh  

256
208

2 
m

(04) 

H2 jdhqj hgf;a r;al, miq ,efnk uq¿ ialkaO 

g
m

m 824.0256
208

2
1   [1] (08] 

jd;fha r;al< úg 

Al2S3 j,ska ,efnk H2SO4 ujq, m%udKh  3
150

1 
m

(04) 

Fe2S3 j,ska ,efnk H2SO4 ujq, m%udKh 3
208

2 
m

 (04)
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Fe2S3  yd  Al2S3   j,ska ,efnk ujq, .Kk   3
208

3
150

21 
mm 𝑚𝑜𝑙   (04) 

wkqudmlh i|yd jdhqj NaOH  ujq, .Kk                                     (02)           

wkqudmlfhka ,efnk H2SO4  ujq, .Kk     
31018

2

36

1000

1   𝑚𝑜𝑙   (02) 

 

  21018
208

3

150

3 321   g
mm

        (08) 

 1824.0112
208

2
1  g

m
m  

 21018
208

3

150

3 321   g
mm

 

 m1 yd m2 i|yd iñlrK [1] iy [2] úi|ñka  

 3018.0
208

3

50

21 
mm

 

 3018.0
208

3

50

21 
mm

 

[3] x 50  

 2
1

150
50 0.018 4

208

m
m       

[4] - [1] 

824.0900.0
208

112

208

150 22 
mm

 

 m2 =    0.416 g         (02) 

m2 =    0.416 g in eq [1] 

824.0
208

112416.0
1 


m  

m1 =    0.600 g          (02)    

%06.59%100
600.0416.0

600.0
% 1 


m       (04)                                      

%94.4006.591% 2 m         (04) 

 

36
1000

1

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(iii) i|yd úl,am ms<s;=r  01

2Al2S3   +9O2    2Al2O3  +  6SO2  or    Al2S3 : SO2   =   1 : 3 (03) 

2Fe2S3   +9O2    2Fe2O3  +  6SO2           or     Fe2S3 : SO2   =   1 : 3 (03) 

H2SO4  + 2NaOH    Na2SO4  +  2H2O    or  H2SO4 : NaOH  =  1 : 2 (03) 

Al2S3 j, ujq,sl ialkaOh = (27x2)+(32x3) = 150 (02) 

Fe2S3  j, ujq,sl ialkaOh= (56x2)+(32x3)  = 218 (02) 

Al2S3 ujq, .Kk n1 iy Fe2S3 ujq, .Kk n2 f,i i,lñka 

Fe2S3 j,ska ,efnk Fe ujq, .Kk 

                (04) 

H2   hgf;a r;al, jdhq ,efnk uq¿ ialkaOh 

]1[824.0112150 21  nn (08) 

wkqudmlh i|yd jdhqj NaOH  ujq, .Kk         (02) 

wkqudmlfhka ,efnk  H2SO4 ujq, .Kk 
31018

2

36

1000

1  (02) 

Al2S3 j,ska ,efnk H2SO4 ujq, .Kk      3n1 (04) 

Fe2S3 j,ska ,efnk  H2SO4  ujq, .Kk  3n2 (04) 

uq¿ H2SO4   ujq, .Kk  3n1 + 3n2 (04) 

tu ksid 

   (08) 

 n1 iy  n2 i|yd iólrK [1] iy [2] úi£fuka 

[2 ] x 50 

[3] –[1]

                  (02) 

[2] ys  n2 wdfoaYfhka

                 (02) 

2562 n

 2018.033 21  nn

 39.0150150 21  nn

076.038 2 n

3

2 102 n

018.0002.033 1 n

004.01 n

36
1000

1

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Al2S3 j, ialkaOh   =  0.004 mols x 150 gmol-1 =  0.600 g 

Fe2S3 j, ialkaOh    =  0.002 mols x 208 gmol-1  = 0.416 g 

 Al2S3 j, m%;sY;h                           (04) 

 Fe2S3 j, m%;sY;h                            (04) 

(iii) i|yd úl,am ms<s;=r  02

2Al2S3   +9O2    2Al2O3  +  6SO2  or    Al2S3 : SO2   =   1 : 3 (03) 

2Fe2S3   +9O2    2Fe2O3  +  6SO2  or  Fe2S3 : SO2   =   1 : 3 (03) 

H2SO4  + 2NaOH    Na2SO4  +  2H2O   or  H2SO4 : NaOH  =  1 : 2 (03) 

Al2S3 j, ujq,sl ialkaOh = (27x2)+(32x3) = 150 (02) 

Fe2S3 j, ujq,sl ialkaOh = (56x2)+(32x3)  = 218 (02) 

0.824 g j, we;s Al2S3 ialkaOh m f,i i,lñka  

 
mol

m
nFe

56

824.0 
 (06) 

 
mol

m
n SFe

56

824.0

2

1
32


  [1]  (06) 

 
mol

mm
nSO

56

824.0

2

1
3

150
3

2


 (10) 

wkqudkfhka ,efnk NaOH  ujq, .Kk                  (02) 

wkqudkfhka ,efnk H2SO4  ujq, .Kk mol31018
2

36

1000

1  (02)  

tu ksid  molnSO 018.0
2


                                               [2] (10) 

 m i|yd iñlrKh [27] úi£fuka 

 

06.59%100
416.0600.0

600.0





94.4006.59100 

 
018.0

56

824.0

2

1
3

150
3

2





mm
nSO

 
006.0

112

824.0

150





mm

  112150006.0824.0150112  mm

mol36
1000

1

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        (02) 

m= 0.60 g [1]iólrKfha wdfoaYfhka 

 
molmoln SFe 002.0

56

60.0824.0

2

1
32




  

                                                                                                     (02) 

tuksid  

Al2S3   ialkaO m%;sY;h                                                            (04) 

 Fe2S3   ialkaO m%;sY;h                                                 (04) 

 

(iv) ke;          (02) 

     m%N, wï, m%N, NYau wkqudmlhla ksid (02) 

     wkqudml pl%fha isria fldgi ó;ehs,a vf¾kaia iy msf;dma;,Ska PHj¾k fjkia mrdi folu    

     jefgk ksid (02) 

 

 

 

 

 

 

 

 

 

 

 

 

9(b): ,l=Kq 75  

0.600
100% (59%)

0.600 0.416
  


 

100% 59.06% (41%)  
 

8.2238 m

gmm SAl 60.0
32


ggmolm SFe 416.0208002.0 1

32
 
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M2 – fyan¾ ls%hdj,sh u.ska  NH3 ksIamdokh (02) 

M3 – Tiaj,aâ l%shdj,sh u.ska HNO3 ksIamdokh (02) 

M1 – Fe  ksiaidrKh (02) 

N2 jdhqj (02) 

R1 – fldala$ .,a w`.=re       (02)

R2 – hlv wvx.= f,damia hmia ^f,damia i|yd fujr muKla ,l=Kq ,nd fokq ,efí&/

 ysughsÜ (02) 

R3 –  yqKqq .,a (02) 

Tlaisldrlhla f,I : FeO(s) + C(s)   Fe(l) + CO(g) (02) 
fyda 

CO2(g) + C(s)    2CO(g)
fyda 

2FeO(s) + C(s)    2Fe(l) + CO2(g)

R4 – N2(g) (02) 

R5 – H2(g) (02)
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M1: 3Fe2O3 + CO   Fe3O4 + CO2 (02) 

Fe3O4(s) + CO    3FeO(s) + CO2(g) (02) 

FeO(s) + CO(s)   Fe(l) + CO2(g)  --------(A)

2FeO(s) + C(s)    2Fe(l) + CO2(g) --------(B)

(A) fyda (B)  (02) 

M2: 

N2(s) + 3H2(g) 2NH3(s) (02) 

(200 – 300 atm w;r ´kEu mSvkhla yd 400 – 500 C w;r ´kEu WIaK;ajhla) 

M3: 

4NH3(g) + 5O2 4NO + 6H2O(g) (02) 

2NO(g) + O2  2NO2 (02) 

4NO2(g) + 2H2O(l) + O2(g)    4HNO3 (02) 

P1 –  ñY% f,day jdfka iE§ug$ bÈlsÍï l¾udka;fha§ jHqyj, Yla;sh i|yd$ hka;% iy
WmlrK ksIamdokh'   (01 x 2) 

P2 –  fmdfydr ksIamdokh$ khsf,daka ksIamdokh$ fmfg%da,shï l¾udka;fha§ fndr f;,aj,
wdï,sl ixrpl WodiSk lsÍu$ c,h yd wm c,h msßhï lsÍu$ YS;ldrlhla f,i$ rn¾ 
lsß leá .eiSu je,elaùu' (01 x 2) 

P3 –  fmdfydar ksIamdoh$ khsfÜ%Ü wjYH l¾udka; - mqmqrk øjH ksIamdokfha§ KNO3 yd
PdhdrEm l¾udka;fha§ AgNO3 f,day mEiaiSfï§ mDIaG msßisÿ lsÍu$rdc wï,h ksmoùu 

(01 x 2) 

m%;sl%shdj ;dmodhl fõ. H - fõ

jdhqj, ujq, ixLHdj wvq fõ. S wvq fõ' (01) 

According to G = H – TS wkqj

S iDK úu –TS + fõ. (01) 

WIaK;ajh jeä jk úg +,l=Kq iys; moh - ,l=K iys; moh wNsnjd hk G +w.hla

.ks. (01) 

tu ksid by< WIaK;ajj,§ myiqfjka isÿ fkdfõ' (01) 

10(a): ,l=Kq 50 
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NOx (NO or NO2), jdIam YS,s ldnksl øjH (VOC), iQ¾hdf,dalh/iQ¾h úlsrK, 

15 C g jvd by< WIaK;ajh' (02 x 4) 

m%ldY ridhksl OQñldj we;s úg iQ¾hdf,dalh w;HjYH idOlhls' WoEik yd ijia ld,fha 

iQ¾hd f,dalfha m%N,;djh wvq ùu ksid m%ldY ridhksl OQñldfõ m%N,;djho wvqh' 

2NO(g) +O2(g)      2NO2(g)

NO2(g)    NO(g)  +  O(g)

O(g) +  O2(g)     O3(g)  (03 x 3) 

PAN fmfrdlais weisghs,a khsfÜ%Ü 

PAN fmfrdlais fnkafidhs,a khsfÜ%Ü 

 flá odu ^jdYamYS,s& we,aäyhsv 

 wxY= (wxY=uh øjh) (02 x 4) 

OH˙ (yhsfv%dlais,a jqla; ldKavl), ROO˙(fmfrdlais jqla; ldKavl),

R˙ (we,als,a jqla; ldKavl), RO˙ (we,afldlais jqla; ldKavl), O˙ (Tlaiscka jqla; ldKavl),

NO (02 x 3) 

m%ldY ridhksl OQñldjg wjYH uQ,sl øjH úoHq;a jdyk u.ska msg fkdfõ' (02)  tuksid úoHq;a 

jdyk m%ldY ridhksl OQñldj wvq ùug odhl fõ'$m%ldY ridhksl nqúldjg odhl fkdfõ' (02) 

f.da,Sh WKqiqu by< hdu

(03)



YS% ,xld úNd. fomd¾;fïka;=j ryiH f,aLkhls' 
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PO4
3-, NO3

-, iqfmdaIKh ksid ødúl Tlaiscka uÜgu wvq fõ' 

HNO3 fya;=fjka c,fha wdï,sl;djh by<hdu$ pH wvq ùu' 

Pb2+ - uqyqÿ c,fha ner f,day uÜgu jeä ùu$ c,fha f,â uÜgu by, hdu'       (03 x 3) 

(10) 

NH3 øjKh (04) 

weisála/f*dañla wï,h jeys wï,h (04) 

H+ j,g COO- ldKav Wodisk l< yels neúka, rn¾ wxY=j, mDIaGh Wodisk lrhs.  wxY= 
túg tlsfkl yd iïnkaO ù ialkaOhla f,i ;ekam;a fõ' 

(02 x 4 = 08) 

rn¾ 1-3%  i,a* iu`. r;a flf¾' (03 x 3 = 09) 

ldnksl W;afma%rl  

W;afma%rl j¾Ol fyda ZnO (03 x 2 = 06) 

kuH YS,s nj jeä lrhs' 

.sks .kakd iq¿ nj wvq lrhs' 

mdrcïnq, lsrK u.ska ydksh wvq lrhs'  

hdka;%sl yd$ fyda fN!;sl .=K jeä lrhs'  (Any three) (03 x 3 = 09) 

10(b): ,l=Kq 50 

10(c): ,l=Kq 50 




