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1. 

i. 2𝑋(𝑔) ⇋ 2𝑌(𝑔) + 𝑍(𝑔) 

𝑃𝑧(𝑔) = 1.2 × 104𝑃𝑎 
 

n𝑍(𝑔) ∶ n𝑌(𝑔)  =  1: 2 

 

𝑃𝑦(𝑔) = 2𝑃𝑧(𝑔) 

    = 2 × 1.2 × 104𝑃𝑎 

    = 2.4 × 104𝑃𝑎 
 
  
𝑃𝑥(𝑔) = 𝑃𝑇  −  (𝑃𝑦(𝑔) + 𝑃𝑧(𝑔)) 

         =  1.2 × 105𝑃𝑎 − (2.4 × 104𝑃𝑎+1.2 × 104𝑃𝑎) 
         =  1.2 × 105𝑃𝑎 − (3.6 × 104𝑃𝑎) 
         =  8.4 × 105𝑃𝑎 
   

ii. ,yl;rpa elj;ijiaf; fUjp>  
𝑃𝑉 = 𝑛𝑅𝑇 

𝑐 = 𝑛
𝑉⁄  

𝑃 = 𝑛
𝑉⁄ 𝑅𝑇 

𝑃 = 𝑐𝑅𝑇 ⟹ 𝑐 = 𝑃
𝑅𝑇⁄  

𝐶𝑧   =
1.2 × 104𝑃𝑎

4 × 103𝐽𝑚𝑜𝑙−1
 

       = 3𝑚𝑜𝑙𝑚−3 

   = 3 × 10−3𝑚𝑜𝑙𝑑𝑚−3 

𝐶𝑦   =
2.4 × 104𝑃𝑎

4 × 103𝐽𝑚𝑜𝑙−1
 

       = 6𝑚𝑜𝑙𝑚−3 

   = 6 × 10−3𝑚𝑜𝑙𝑑𝑚−3 

𝐶𝑋   =
8.4 × 104𝑚𝑜𝑙

4 × 103𝐽𝑚𝑜𝑙−1
 

       = 21𝑚𝑜𝑙𝑚−3 

   = 21 × 10−3𝑚𝑜𝑙𝑑𝑚−3 
 

iii. 481K ,y;> 
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𝐾𝑝 =  
𝑃𝑌(𝑔)

2 𝑃𝑍(𝑔)

𝑃𝑋(𝑔)
2  

    

   =  
(2.4×104𝑃𝑎)2(1.2×104𝑃𝑎)

(8.4×104𝑃𝑎)2
 

   =
4.8

49
× 104𝑃𝑎 

   = 979.5𝑃𝑎 

iv. 𝐾𝑝 =  𝐾𝑐(𝑅𝑇)∆𝑛 

∆𝑛 = (2 + 1) − 2 

    = 1 

𝐾𝑝 =  𝐾𝑐𝑅𝑇 

𝐾𝑐 =
𝐾𝑝

𝑅𝑇
 

   =
979.5𝑃𝑎

4×103𝐽𝑚𝑜𝑙−1
 

  = 0.2449𝑚𝑜𝑙𝑚−3 

  = 2.449 x 10-2moldm-3 

2. 
i. njhFjpapd; rkepiyapy; ,lg;gl;l 𝐶𝑂2(𝑔) tpisit Fiwf;FkhW rkepiyahdJ 

gpd;Ndhf;fp efUk;. rkepiy khwpypapy; khw;wk; ,y;iy. Vnddpy;> jhf;fpfs;> 
tpisTfspd; mKf;fq;fspd; tpfpjj;ij khwhJ itj;jpUf;FkhW rkepiy jhdk; 
efUk;. 

ii. njhFjpapy; khw;wk; eilngwhJ. fhuzk; mJ jhf;fj;jpy; gq;nfLg;gjpy;iy. 
rkepiy khwpypapy; khw;wk; ,y;iy. Vnddpy;> njhFjpapd; nkhj;j mKf;fk; 
mjpfupf;Fk;. ,jdhy;> %w;gpd;dk; Fiwtile;J rkepiyf;$wpd; gFjpaKf;fj;ij 
khwhJ itj;jpUf;Fk;. 

iii. Nru;f;fg;gLk; ntg;gj;ij cgNahfpj;J mfntg;gj; jhf;fk; rhj;jpakhf;fg;gLk;.  

𝐶𝑎𝐶𝑂3 ,d; ntg;gg;gpupif mfntg;gj; jhf;fkhjyhy; Kd;Kfj; jhf;fk; 
rhjfkhf;fg;gLk;.  
rkepiy khwpyp khw;wkilAk;. fhuzk;> Kw;jhf;f tpisTfspd; nrwpT mjpfupj;J 
jhf;fpfspd; nrwpT FiwAk;. vdNt> rkepiy khwpypapd; ngWkjp mjpfupf;Fk;. 

(B) 

i. ∆𝐻∅ = ∑ ∆𝐻∅
𝑓 tpisTfs; - ∑ ∆𝐻∅

𝑓 jhf;fpfs; 

         =   {∆𝐻∅
𝑓𝐶𝑂(𝑔) + ∆𝐻∅

𝑓𝐻2(𝑔) × 3}  −  {∆𝐻∅
𝑓𝐶𝐻4(𝑔) + ∆𝐻∅

𝑓𝐻2𝑂(𝑔)} 

          =  (−111𝐾𝐽𝑚𝑜𝑙−1  +  3 × 0)  −  (-75 𝐾𝐽𝑚𝑜𝑙−1  +  −242𝐾𝐽𝑚𝑜𝑙−1) 
          =  206𝐾𝐽𝑚𝑜𝑙−1 
 

ii. ∆𝑆∅ = ∑ ∆𝑆∅
𝑓 tpisTfs; - ∑ ∆𝑆∅

𝑓 jhf;fpfs; 

         =  (198𝐽𝐾−1𝑚𝑜𝑙−1  +  3 × 131𝐽𝐾−1𝑚𝑜𝑙−1) − (186𝐽𝐾−1𝑚𝑜𝑙−1  +  189𝐽𝐾−1𝑚𝑜𝑙−1) 

        =  216𝐽𝐾−1𝑚𝑜𝑙−1 

iii. jhf;fk; eilngWtjw;F> 

∆𝐺 ≤ 0 

∆𝐺∅ = ∆𝐻∅  −  𝑇. ∆𝑆∅ 

∆𝐻∅  −  𝑇. ∆𝑆∅  ≤ 0 

𝑇. ∆𝑆∅ ≥ ∆𝐻∅ 
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𝑇 ≥
∆𝐻∅

∆𝑆∅
 

≥
206 × 103𝐽𝑚𝑜𝑙−1

216𝐽𝐾−1𝑚𝑜𝑙−1
 

≥ 953.703𝐾 
 

,j;jhf;fk; epilngw rhj;jpakhd Mff;Fiwe;j ntg;gepiy 953.703𝐾 Mff; 
fhzg;gLk;. 

iv. ,q;F gad;gLj;jg;gl;l ∆𝐻, ∆𝑆 MdJ epak epge;jidf;Fupajhff; fhzg;gly; 

01) (a) 

I. 𝑀𝑂𝐻(𝑎𝑞) ⇋ 𝑀(𝑎𝑞)
+ + 𝑂𝐻(𝑎𝑞)

−  

  c               x              x 𝑚𝑜𝑙𝑑𝑚−3 

   -x              +x           +x 𝑚𝑜𝑙𝑑𝑚−3 

  c-x               x             x 𝑚𝑜𝑙𝑑𝑚−3 

 

Kb = 
[𝑀(𝑎𝑞)

+ ][𝑂𝐻(𝑎𝑞)
− ]

[𝑀𝑂𝐻(𝑎𝑞)]
 

[𝑀(𝑎𝑞)
+ ] = [𝑂𝐻(𝑎𝑞)

− ] 

[𝑂𝐻(𝑎𝑞)
− ]2 =  𝐾𝑏[𝑀𝑂𝐻(𝑎𝑞)]  

[𝑂𝐻(𝑎𝑞)
− ]  = √𝐾𝑏[𝑀𝑂𝐻(𝑎𝑞)]  → 1 

But, 

Kw = [𝐻(𝑎𝑞)
+ ][𝑂𝐻(𝑎𝑞)

− ] 

[𝑂𝐻(𝑎𝑞)
− ]  =  

𝐾𝑤

[𝐻(𝑎𝑞)
+ ]

→ 2 

 

1 = 2 ⇒ 

√𝐾𝑏[𝑀𝑂𝐻(𝑎𝑞)] =
𝐾𝑤

[𝐻(𝑎𝑞)
+ ]

 

[𝐻(𝑎𝑞)
+ ] =

𝐾𝑤

√𝐾𝑏[𝑀𝑂𝐻(𝑎𝑞)] 
 

−𝑙𝑜𝑔[𝐻(𝑎𝑞)
+ ]  =  −𝑙𝑜𝑔𝐾𝑤 −

1

2
𝑙𝑜𝑔𝐾𝑏[𝑀𝑂𝐻(𝑎𝑞)]  

𝑝𝐻 =  𝑝𝐾𝑤 −
1

2
𝑙𝑜𝑔𝐾𝑏 −

1

2
𝑙𝑜𝑔[𝑀𝑂𝐻(𝑎𝑞)] 

𝑝𝐻 =  𝑝𝐾𝑤 −
1

2
𝑙𝑜𝑔𝐾𝑏 +

1

2
𝑙𝑜𝑔[𝑀𝑂𝐻(𝑎𝑞)] 

 
 

II. 𝑝𝐻 =  𝑝𝐾𝑤 −
1

2
𝑙𝑜𝑔𝐾𝑏 +

1

2
𝑙𝑜𝑔[𝑀𝑂𝐻(𝑎𝑞)] 

              =  14 −
1

2
× 4.3010 +

1

2
𝑙𝑜𝑔0.2 

             =  11.5 

 
 

b) 
I. 𝑀(𝑎𝑞)

+ + 𝐻2𝑂(𝑙) ⇋ 𝑀𝑂𝐻(𝑎𝑞) + 𝐻(𝑎𝑞)
+  
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  C1                   y              y 𝑚𝑜𝑙𝑑𝑚−3 

   -y               +y           +y 𝑚𝑜𝑙𝑑𝑚−3 

  C1 - y                   y             y  𝑚𝑜𝑙𝑑𝑚−3 

 

Ka = 
[𝑀𝑂𝐻(𝑎𝑞)][𝐻(𝑎𝑞)

+ ]

[𝑀(𝑎𝑞)
+ ]

 

[𝐻(𝑎𝑞)
+ ] = [𝑀𝑂𝐻(𝑎𝑞)] 

[𝐻(𝑎𝑞)
+ ]2 =  𝐾𝑎[𝑀(𝑎𝑞)

+ ]  

[𝐻(𝑎𝑞)
+ ]  = √𝐾𝑎[𝑀(𝑎𝑞)

+ ]  

−𝑙𝑜𝑔[𝐻(𝑎𝑞)
+ ] =  −

1

2
𝑙𝑜𝑔𝐾𝑎 +

1

2
𝑙𝑜𝑔[𝑀(𝑎𝑞)

+ ] 

𝑝𝐻 =
1

2
𝑝𝐾𝑎 −  

1

2
𝑙𝑜𝑔[𝑀(𝑎𝑞)

+ ] 

𝑝𝐻 =
1

2
(𝑝𝐾𝑤 − 𝑝𝐾𝑏) −  

1

2
𝑙𝑜𝑔[𝑀(𝑎𝑞)

+ ] 

𝑝𝐻 =
1

2
𝑝𝐾𝑤 −

1

2
𝑝𝐾𝑏 −  

1

2
𝑙𝑜𝑔[𝑀(𝑎𝑞)

+ ] 

 

II. 𝑝𝐻 =
1

2
𝑝𝐾𝑤 −

1

2
𝑝𝐾𝑏 − 

1

2
𝑙𝑜𝑔[𝑀(𝑎𝑞)

+ ] 

       =  14/2 −  4.3010/2 −
1

2
𝑙𝑜𝑔0.005 

       =  6 
III. 𝑀𝐶𝑙(𝑎𝑞)           +                 𝐾𝑂𝐻(𝑎𝑞)                  →             𝑀𝑂𝐻(𝑎𝑞) + 𝐾𝐶𝑙(𝑎𝑞) 

0.5𝑀 ×
50

1000
𝑑𝑚3      0.2𝑀 ×

50

1000
𝑑𝑚3 

0.025mol           0.01mol 

0.015mol            0.01mol 
0.015mol

0.1𝑑𝑚3       
0.01mol

0.1𝑑𝑚3 

 

𝑝𝑂𝐻 =  𝑝𝐾𝑏 +  𝑙𝑜𝑔 
[𝑀(𝑎𝑞)

+ ]

[𝑀𝑂𝐻(𝑎𝑞)]
 

    = 4.3010 +  𝑙𝑜𝑔 
0.15

0.1
 

         = 4.4770 

pH= 14 -pOH 

    = 14-4.4770 

     = 9.523 

 

 

IV. 𝑀𝐶𝑙(𝑎𝑞)           +                 𝐾𝑂𝐻(𝑎𝑞)                  →             𝑀𝑂𝐻(𝑎𝑞) + 𝐾𝐶𝑙(𝑎𝑞) 

0.2𝑀 ×
50

1000
𝑑𝑚3      0.5𝑀 ×

50

1000
𝑑𝑚3 

 
0.01mol           0.025mol 

            0.01mol 

      
0.015mol

0.1𝑑𝑚3    
0.01mol

0.1𝑑𝑚3 

𝑀𝑂𝐻(𝑎𝑞) ⇋ 𝑀(𝑎𝑞)
+ + 𝑂𝐻(𝑎𝑞)

−  

0.1-z               z           z 𝑚𝑜𝑙𝑑𝑚−3 
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𝐾𝑂𝐻(𝑎𝑞) ⇋  𝐾(𝑎𝑞)
+ + 𝑂𝐻(𝑎𝑞)

−  

0.15               0.15       0.15 𝑚𝑜𝑙𝑑𝑚−3 

Kb = 
[𝑀(𝑎𝑞)

+ ][𝑂𝐻(𝑎𝑞)
− ]

[𝑀𝑂𝐻(𝑎𝑞)]
 

 

1.8 × 10−5 𝑚𝑜𝑙𝑑𝑚−3  =  𝑧 ×
0.15𝑚𝑜𝑙𝑑𝑚−3

0.1𝑚𝑜𝑙𝑑𝑚−3
 

  z= 1.2 × 10−5 𝑚𝑜𝑙𝑑𝑚−3 

𝑀𝑂𝐻(𝑎𝑞) My; fpilj;j 𝑂𝐻(𝑎𝑞)
−  Gwf;fzpf;fj;jf;fJ. 

c)  

I. 𝑁𝐻4𝐶𝑙(𝑠) ⇋ 𝑁𝐻3(𝑔) + 𝐻𝐶𝑙(𝑔) 

𝐾𝑝1 = 𝑃𝑁𝐻3(𝑔)
× 𝑃𝐻𝐶𝑙(𝑔)

 

         =  1 × 104𝑃𝑎 × 1 × 104𝑃𝑎 

                                = 1 × 108𝑃𝑎2 

II. 𝑁𝐻4𝐵𝑟(𝑠) ⇋ 𝑁𝐻3(𝑔) + 𝐻𝐵𝑟(𝑔) 

𝐾𝑝1 = 𝑃𝑁𝐻3(𝑔)
× 𝑃𝐻𝐵𝑟(𝑔)

 

         =  4 × 104𝑃𝑎 × 4 × 104𝑃𝑎 

                                = 1.6 × 109𝑃𝑎2 

III. 𝑁𝐻4𝐶𝑙(𝑠) gbaj;Njitahd  

𝑃𝑁𝐻3(𝑔)
=

1 × 108𝑃𝑎2

1 × 104𝑃𝑎
 

            =  1 × 104𝑃𝑎 

𝑁𝐻4𝐵𝑟(𝑠) gbaj;Njitahd  

𝑃𝑁𝐻3(𝑔)
=

16 × 108𝑃𝑎2

1 × 104𝑃𝑎
 

            =  16 × 104𝑃𝑎 

𝑁𝐻4𝐶𝑙(𝑠) Kjypy; gbAk;. 

 

IV. ,uz;lhtJ jpz;kk; gbAk; NghJ  

                      𝑃𝑁𝐻3(𝑔)
= 16 × 104𝑃𝑎 

vdNt jw;NghJ  

𝑃𝑃𝐻𝐶𝑙(𝑔)
=

1 × 108𝑃𝑎2

16 × 104𝑃𝑎2
 

              = 625Pa 

V. HCl(g) Vw;gl;l mKf;ff; FiwT = 1 × 104𝑃𝑎 –  625𝑃𝑎 

     = 9375Pa 
,yl;rpa elj;ij fUjp>  

PV =nRT 

n = PV/RT 

   =
9375𝑁𝑚−2×16.628×10−3𝑚3

8.314𝐽𝑚𝑜𝑙−1𝐾−1×300𝐾
 

  = 6.25 x 10-2mol 

MNH4Cl(s) = 14 + 4 x1 + 35.5 
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                    = 53.5gmol-1 

 gbe;j WNH4Cl(s) =6.25 x 10-2mol x 53.5gmol-1 

  = 3.34g 

02)  
i. Cathode  

𝐴 →  2𝐻2𝑂(𝑙)  +  2𝑒 → 𝐻2(𝑔) +  2𝑂𝐻(𝑎𝑞)
−  

𝐵 →  𝐶𝑢2+  +  2𝑒 → 𝐶𝑢(𝑠) 

Anode  

𝐴 →  2𝐶𝑙(𝑎𝑞)
− +  2𝑒 → 𝐶𝑙2(𝑔) +  2𝑒 

𝐵 →  2𝐻2𝑂(𝑙) → 𝑂2(𝑠) +  4𝐻(𝑎𝑞)
+ + 4𝑒 

ii. I. Mg(OH)2 

II. kpd;gFfyk; A 

iii. [𝑀𝑔(𝑎𝑞)
2+ ] [ 𝑂𝐻(𝑎𝑞)

− ]2  =  4 × 10−12𝑚𝑜𝑙3𝑑𝑚−9 

0.01𝑚𝑜𝑙𝑑𝑚−3 [ 𝑂𝐻(𝑎𝑞)
− ]2  =  4 × 10−12𝑚𝑜𝑙3𝑑𝑚−9 

[𝐻(𝑎𝑞)
+ ] [ 𝑂𝐻(𝑎𝑞)

− ]  =  1 × 10−14𝑚𝑜𝑙2𝑑𝑚−6 

[𝐻(𝑎𝑞)
+ ] 2 × 10−5𝑚𝑜𝑙𝑑𝑚−3  =  1 × 10−14𝑚𝑜𝑙2𝑑𝑚−6 

[𝐻(𝑎𝑞)
+ ]  = 5 × 10−10𝑚𝑜𝑙𝑑𝑚−3  

𝑝𝐻 =  −𝑙𝑜𝑔[𝐻+] 

   =  −𝑙𝑜𝑔5 × 10−10 

        =   10 −  𝑙𝑜𝑔5 

   =   10 −  0.6990 

   =   9.3 

iv. [𝑂𝐻(𝑎𝑞)
− ]  = 2 × 10−5𝑚𝑜𝑙𝑑𝑚−3  

Nkw;gb nrwpit toq;fj; Njitahd[𝑂𝐻(𝑎𝑞)
−  ,d; msT  = nOH

-
 

nOH
-= 2 × 10−5𝑚𝑜𝑙𝑑𝑚−3 × 50 × 10−3𝑑𝑚3 

           = 1.0 x 10-6 mol 

 

fiurypDhL nrYj;jg;gl Ntz;ba Vw;w msT> Q 

Q = 1.0 x 10-6mol x 96500Cmol-1 

    = 9.65 x 10-2C 

1mA kpd;Ndhl;lk; ghAk; NghJ Q Vw;wk; mDg;Gtjw;F Njitg;gLk; Neuk; = t 

𝑡 =  
9.65 × 10−2𝐶

1 × 10−3𝐶𝑠−1
 

  =  96.5𝑆  
(b) 
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𝐾𝑠𝑝 = [𝐹𝑒(𝑎𝑞)
3+ ] [ 𝑂𝐻(𝑎𝑞)

− ]3   

[ 𝑂𝐻(𝑎𝑞)
− ]3   =  

8 × 10−40𝑚𝑜𝑙4𝑑𝑚−12

0.1𝑚𝑜𝑙𝑑𝑚−3
 

[𝑂𝐻(𝑎𝑞)
− ] = 2 × 10−13𝑚𝑜𝑙𝑑𝑚−3 

,r;nrwpT JhaePupypUe;J ngwg;gLk; [𝑂𝐻(𝑎𝑞)
− ] ,Yk; 1 × 10−7𝑚𝑜𝑙𝑑𝑚−3 kpff; FiwT. 

vdNt> tPo;gbT cUthFk;. 𝐹𝑒(𝑂𝐻)3 0.1𝑚𝑜𝑙𝑑𝑚−3  𝐹𝑒(𝑎𝑞)
3+  cUthf;f KbahJ.  

(c) 

5(𝐶2𝑂4
2− → 2𝐶𝑂2(𝑔) +  2𝑒) 

2(𝑀𝑛𝑂4(𝑎𝑞)
− → 𝑀𝑛(𝑎𝑞)

2+ + 4𝐻2𝑂(𝑙)) 

n 𝐶2𝑂4
2− ∶ n𝑀𝑛𝑂4

− = 5 : 2 

n𝑀𝑛𝑂4
−  =  0.01𝑚𝑜𝑙𝑑𝑚−3 × 5.2 × 10−3𝑑𝑚3 

/ n 𝐶2𝑂4
2− =  0.01𝑚𝑜𝑙𝑑𝑚−3 × 5.2 × 10−3𝑑𝑚3  ×

5

2
𝑚𝑜𝑙 

[𝐶2𝑂4(𝑎𝑞)
2− ]  = [𝐶𝑢(𝑎𝑞)

2+ ] =  0.01𝑚𝑜𝑙𝑑𝑚−3 × 5.2 × 10−3𝑑𝑚3  ×
5

2
𝑚𝑜𝑙

× 103

25𝑑𝑚3
 

            =  5.2 × 10−3𝑚𝑜𝑙𝑑𝑚−3 

Ksp = [𝐶𝑢(𝑎𝑞)
2+ ] [𝐶2𝑂4(𝑎𝑞)

2− ]  =  (5.2 × 10−3𝑚𝑜𝑙𝑑𝑚−3)2 

                                            =  2.704 × 10−5𝑚𝑜𝑙2𝑑𝑚−6 

 
 

03) (a) 
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(b)  

 
 
 
 
 
 

(c) 𝑁𝑎𝑂𝐻(𝑎𝑞) → 𝑁𝑎(𝑎𝑞)
+  +  �̈�𝐻−   

 
i.  

        𝐶𝐻2
𝛿+ − 𝐶𝑙𝛿− →         𝐶𝐻2

+  +  𝐶𝑙−: 
 
 
 

          𝐶𝐻2
+     →            𝐶𝐻2

+  + 𝐶𝑙−: 
 
           : 𝑂𝐻− 
 

ii. fUehl;lg; gpujpaPl;Lj; jhf;fk; 
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iii.  

 
gupTf; fl;likg;Gf;fspdhy; 𝐶 –  𝐶𝑙 gpizg;ghdJ gFjp ,ul;ilg; gpizg;G 
jd;ikiaf; nfhz;Ls;sJ. mjdhy; gpizg;G ePsk; FiwT. gpizg;G typik 
mjpfk;. gpizg;G cilAk; rhj;jpaf;$W kpff; FiwT. 

𝐶 –  𝐶𝑙 gpizg;G ciltjhy; cUthFk; ngd;nrhf;irl; mad; cWjpaw;wJ. 

04) (a) 

i. X - Ag 

Y – AgNO3 

Z – NO 

N – AgCl 

M – Ag2S 

L – Ag2S2O3 

 

ii. Laughing gas 

iii. Because Ag2S2O3 s unstable in atmosphere. 

 (b) 

i. Ni2+ , Co2+ , Pb2+ 

ii. P1 – PbCl2 

P2 – Co(OH)3 

M1 – [Co(OH)4] 
2- 

(C) 

i. 2𝑁𝑎2𝑆2𝑂3 + 𝐼2 → 𝑁𝑎2𝑆4𝑂6  +  2𝑁𝑎𝐼 

5𝐹𝑒𝐶2𝑂4 + 3𝑀𝑛𝑂4
− + 24𝐻+ → 3𝑀𝑛2+ + 5𝐹𝑒3+ + 10𝐶𝑂2 + 12𝐻2𝑂 

   x                3x/5                                      x 

5𝐶𝑢𝐶2𝑂4 + 2𝑀𝑛𝑂4
− + 16𝐻+ → 2𝑀𝑛2+ + 5𝐶𝑢2+10𝐶𝑂2 

   y               2y/5                                         y 

 2𝐹𝑒3+  +  2𝐼− → 2𝐹𝑒2+ + 𝐼2  

     x                                     x/2 

2𝐶𝑢2+  +  4𝐼− → 𝐶𝑢2𝐼2 + 𝐼2 

y                                      y/2 

 

ii. Take n 𝐹𝑒𝐶2𝑂4 in 25cm3 soln as x 

n 𝐶𝑢𝐶2𝑂4 in 25cm3 soln as y 

n𝐾𝑀𝑛𝑂4  =  0.6𝑚𝑜𝑙𝑑𝑚−3  ×
40

1000
𝑑𝑚3 

                   = 
24

1000
𝑚𝑜𝑙 

n 𝐹𝑒𝐶2𝑂4 : n𝑀𝑛𝑂4
− = 5 : 3 
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n 𝐶𝑢𝐶2𝑂4 ∶ n𝑀𝑛𝑂4
− = 5 : 2 

3𝑥

5
+  

2𝑦

5
 =

24

1000
𝑚𝑜𝑙 → 1 

 

n𝑁𝑎2𝑆2𝑂3 required = 2𝑚𝑜𝑙𝑑𝑚−3  ×
25

1000
𝑑𝑚3 

 

                                  = 
50

1000
𝑚𝑜𝑙 

𝑥

2
+  

𝑦

2
 =

25

1000
𝑚𝑜𝑙  

𝑥 +  𝑦 =
50

1000
𝑚𝑜𝑙 =  0.05𝑚𝑜𝑙 → 2  

 

1 × 5 ⟹ 3𝑥 +  2𝑦 =  
120

1000
𝑚𝑜𝑙 → 3 

2 × 2 ⟹ 2𝑥 +  2𝑦 =  
100

1000
𝑚𝑜𝑙 → 4 

 

3 −  4 ⟹ 𝑥 =  
20

1000
𝑚𝑜𝑙 = n 𝐹𝑒𝐶2𝑂4 

 

𝑦 =  
50

1000
𝑚𝑜𝑙 −  

20

1000
𝑚𝑜𝑙 =  

30

1000
𝑚𝑜𝑙 = n 𝐶𝑢𝐶2𝑂4 

 

M 𝐹𝑒𝐶2𝑂4 = (54 +  12 × 2 +  16 × 4)𝑔𝑚𝑜𝑙−1 

                     = 144  𝑔𝑚𝑜𝑙−1 

W 𝐹𝑒𝐶2𝑂4 = 144  𝑔𝑚𝑜𝑙−1  ×
20

1000
𝑚𝑜𝑙  

                     = 2.88g 

M 𝐶𝑢𝐶2𝑂4 = (63.5 +  12 × 2 +  16 × 4)𝑔𝑚𝑜𝑙−1 

                     = 151.5  𝑔𝑚𝑜𝑙−1 

W 𝐶𝑢𝐶2𝑂4 = 151.5  𝑔𝑚𝑜𝑙−1  ×
30

1000
𝑚𝑜𝑙  

                     = 4.54g 

Mass of mixture = W 𝐹𝑒𝐶2𝑂4  + W 𝐶𝑢𝐶2𝑂4 

     = 2.88g + 4.545g 

     = 7.425g 

 
 

 10) (a) 
1. $k;G tbtf; fjT 

cUf;fg;gl;l ,Uk;G  
fspkz; nrq;fw;fshy; Md Rtu; 

Slag 
2. Rz;zhk;Gf;fy; 

jf;if 
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Iron ore 

3. N`kiuw; (𝐹𝑒2𝑂3) 

kf;diww; (𝐹𝑒3𝑂4) 

ypNkhidw; (𝐹𝑒2𝑂3. 2𝐻2𝑂) 
4. vupnghUshf  

𝐶(𝑠) +   𝑂2(𝑔) → 𝐶𝑂2(𝑔) +  𝐻𝑒𝑎𝑡 

cau; ntg;gepyfspy; Neub jho;j;Jk; fUtpahf 

𝐹𝑒𝑂(𝑠) + 𝐶(𝑠) → 𝐹𝑒(𝑠) + 𝐶𝑂(𝑔) 

Kf;fpa jho;j;jpahd fhgd; Xnuhf;irl; ,d; cUthf;fk; 

𝐶𝑂2(𝑔)  +  𝐶(𝑠) → 2𝐶𝑂(𝑔) 

5. 1000℃ I tplf; Fiwe;j ntg;gepiyapy; 

3𝐹𝑒2𝑂3(𝑠) +  𝐶𝑂(𝑔) →  2𝐹𝑒3𝑂4(𝑠) + 𝐶𝑂2(𝑔) 

2𝐹𝑒3𝑂4(𝑠) + 2𝐶𝑂(𝑔) → 6𝐹𝑒𝑂(𝑠) +  𝐶𝑂2(𝑔) 

𝐹𝑒𝑂(𝑠) + 𝐶𝑂(𝑔) → 𝐹𝑒(𝑠) + 𝐶𝑂2(𝑔) 

 

1000℃ I tplf; $ba ntg;gepiyapy; 

2𝐹𝑒𝑂(𝑠) + 𝐶(𝑠) → 2𝐹𝑒(𝑠) + 𝐶𝑂2(𝑔) 

𝐶𝑂2(𝑔) + 𝐶(𝑠) → 2𝐶𝑂(𝑔) 

2𝐶𝑂(𝑔) +   𝑂2(𝑔) → 2𝐶𝑂2(𝑔) 

 
6. neUf;fg;gl;l #lhd tsp 

7. a) fy;rpak; rpypf;Nfw; (𝐶𝑎𝑆𝑖𝑂3) 

  fy;rpak; mYkpNdw; (𝐶𝑎(𝐴𝑙𝑂2)2) 

b) cUf;fg;gl;l ,Uk;G xl;rprd; cld; jhf;Ftjw;fhd re;ju;g;gk; kpff;FiwT 
8. ,Uk;G jhJ> jf;if> Rz;zf;fy; Mfpatw;wpd; fyitapy; $WfSf;fpilNaahd 

tpfpjk; 
9. Jzpf;iffspd; msT 
10. NkypUe;J fyit Nru;f;fg;gLk; tPjk; 
11. tsp Xl;lj;jpd; gha;r;ry; tPjKk; mjd; mKf;fKk; 

 

(b) 

1. 2𝑂3(𝑔) ⇌ 3𝑂2(𝑔) 

2. ,aw;if : rf;jp tha;e;j vupkiy ntbg;Gf;fshy; Nky; tspkz;lyj;jpy; Nru;f;fg;gLk; 
fe;jfk; nfhz;l Nru;itfs; 
kdpjd; : Nky; tspkz;lyj;jpw;F neUf;fkhf gwf;Fk; tpkhdq;fspy; ,Ue;J 

ntsptplg;gLk; 𝑁𝑂thA. 
FNshNuhGNshNuhfhgd; Nghd;w Mtpahff;$ba Nrjdr; Nru;itfs;. 

3. Nky; tspkz;lyj;jpy; cau; rf;jp 𝑈𝑉 fjpu;fshy; 𝐶 –  𝐶𝑙 gpzg;Gf;fs; cUthf;fg;gl;L 

𝐶𝑙̇  RahjPd %ypfq;fisj; Njhw;Wtpf;fg;gLk;. 

𝐶𝑙̇  %ypfk; XNrhd; cld; jhf;Fk;. 

𝐶𝑙̇  +  𝑂3(𝑔) → 𝑂2(𝑔) + �̇�𝐶𝑙(𝑔) →  𝟏 

Njhd;wpa RahjPd %ypfk; �̇�𝐶𝑙(𝑔) MdJ> XNrhdpd; ,aw;if ciljyhy; cUthFk; 

xl;rprNdhL jhf;fp 𝐶𝑙̇  RahjPd %ypfj;ij kPs cUthf;Fk;. 

𝑂3(𝑔) → 𝑂2(𝑔) + 𝑂(𝑔)
̇ →  𝟐 

�̇�𝐶𝑙(𝑔) + 𝑂(𝑔)
̇ → 𝑂2(𝑔) +  𝐶𝑙̇  →   𝟑 

1 +  2 +  3 ⇒ 

2𝑂3(𝑔) ⇌ 3𝑂2(𝑔) 
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4. Njhy; Gw;WNeha;  
tpfhuq;fs; 

ntSj;jy; (𝐵𝑙𝑒𝑎𝑐ℎ𝑖𝑛𝑔)  

fz;Giu (𝐶𝑎𝑡𝑎𝑟𝑎𝑐𝑡 𝑖𝑛 𝑒𝑦𝑒𝑠) 
 

5. MtpahFk; IjNuhfhgd;fs; - INrhgpA+l;bd; (R600a) 

epuk;ghj IjNuhGNshNuhfhgd;fs; - IjNuhGNshNuh xypgpd; (HFO) 


