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 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : SUBJECTIVE QUESTIONS 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (A) : Classical Concept of Equivalent weight / Mass, Equivalent weight,  
n-factor and Normality for Acid, Base and Precipitate  

[k.M (A) : rqY;kadh Hkkj @ nzO;eku dh ewyHkwr /kkj.kk] vEy] {kkj o vo{ksi ds fy, rqY;kadh 

Hkkj] n-xq.kkad vkSj ukeZyrk  
A-1. Determine the equivalent weight of the following ions : 

 fuEu vk;uksa dk rqY;kadh Hkkj Kkr dhft;sA 

 (a) Na+   (b) Al3+   (c) NO+   (d) Cl– 

 (e) CO3
2–  (f) SO4

2–  (g) PO4
3– 

Ans. (a) 23 ; (b) E = 9 ; (c) E = 30 ; (d) E =  
35.5

1
; (e) E = 30 ; (f) E = 48 ; (g) E = 31.67 

Sol. (a) E = 
23

1
 = 23 (b) E = 

27

3
 = 9  (c) E =

30

1
= 30 

 (d) E = 
35.5

1
  (e) E = 

60

2
 = 30 (f) E =

96

2
= 48 

 (g) E =
95

3
= 31.67 

 
A-2. Determine the equivalent weights of the following salts : 

 fuEu yo.kksa dk rqY;kadh Hkkj Kkr dhft;sA 

 (a) NaCl  (b) K2SO4  (c) Ca3(PO4)2 
Ans. (a) E = 58.5  or  E = 58.5 ; (b) E = 87  or  E = 87 ; (c) E = 51.67  or  E = 51.67 

Sol. (a) E = 
58.5

1 1
 = 58.5 or ;k E = 

Na
E 

 + 
Cl

E 

 = 23 + 35.5 = 58.5 

 (b) E = 
174

2 1
 = 87 or ;k E = 

K
E   + 2

4SO
E 

 = 39 + 48 = 87   

 (c) E = 
310

3 2
 = 51.67 or ;k E = 2Ca

E   + 3
4PO

E 
 = 20 + 31.67 = 51.67 

 
A-3. 1.12 litre dry chlorine gas at STP was passed over a heated metal when 5.56 g of chloride of the metal 

was formed. What is the equivalent weight of the metal? 

 STP ij rIr /kkrq ds Åij 1.12 yhVj 'kq"d Dyksjhu xSl çokfgr dh tkrh gS rks /kkrq dk 5.56 xzke DyksjkbM çkIr 

gksrk gSA /kkrq dk rqY;kadh Hkkj D;k gksxk \ 

Ans. 20.1 

Sol. Mass of Cl2 = 
1.12

71
22.4

 = 3.55 g 

 3.55 g Cl  (5.56 – 3.55) g metal 

 35.5 g Cl  20.1 g metal (equivalent mass of metal) 

gy  Cl2 dk nzO;eku = 
1.12

71
22.4

 = 3.55 xzke 

 3.55 xzke Cl  (5.56 – 3.55) xzke /kkrq  

 35.5 xzke Cl  20.1 xzke /kkrq (/kkrq dk rqY;kadh nzO;eku)  
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Section (B) : Equivalent weight, n-factor and Normality for Oxidant and Reductant 

[k.M (B) : vkWDlhdkjd o vipk;d ds fy, rqY;kadh Hkkj] n-xq.kkad vkSj ukeZyrk 
B-1. A mixture of CuS (molecular weight = M1) and Cu2S (molecular weight = M2) is oxidised by KMnO4  

(molecular weight = M3) in acidic medium, where the product obtained are Cu2+, Mn2+ and SO2. Find the 
equivalent weight of CuS, Cu2S and KMnO4  respectively.  

 CuS (vkf.od Hkkj = M1) rFkk Cu2S (vkf.od Hkkj = M2) ds ,d feJ.k dks KMnO4 (vkf.od Hkkj = M3) }kjk 

vEyh; ekè;e esa vkWDlhd`r fd;k x;k] rks izkIr mRikn Cu2+ , Mn2+  rFkk SO2 gSaA CuS, Cu2S rFkk KMnO4  dk 

Øe'k% rqY;kadh Hkkj Kkr dhft,A 

Ans. 31 2 MM M
, ,

6 8 5
 

Sol. v.f. of Cu2S is 2 + 6 = 8     Eq. wt. of Cu2S = 2M

8
  

 v.f. of CuS is 6       Eq. wt. of CuS = 1M

6
 

 v.f. of KMnO4 is 5     Eq. wt. of KMnO4 = 3M

5
 

gy- Cu2S dk la;ksthdkjd (v.f.) 2 + 6 = 8 gSA   Cu2S dk rqY;kadh Hkkj = 2M

8
 

 CuS dk la;ksthdkjd (v.f.) 6 gSA    CuS dk rqY;kadh Hkkj = 1M

6
 

 KMnO4 dk la;ksthdkjd (v.f.) 5 gSA   KMnO4 dk rqY;kadh Hkkj = 3M

5
 

 
B-2. Determine the equivalent weight of the following oxidising and reducing agents : 

 (a) KMnO4
 (reacting in acidic medium MnO4

–  Mn2+) 

 (b) KMnO4 (reacting in neutral medium MnO4
–  MnO2) 

 fuEu vkWDlhdkjd o vipk;d vfHkdeZdksa ds rqY;kadh Hkkj dh x.kuk djksA 

 (a) KMnO4
 (vEyh; ek/;e esa fØ;k MnO4

–  Mn2+) 

 (b) KMnO4 (mnklhu ek/;e esa fØ;k MnO4
–  MnO2) 

Ans. (a) 31.6  (b) 52.67 

Sol. (a) 
158

5
= 31.6  (b) 

158

3
= 52.67 

 
 

Section (C) : Equivalent Concept for Acid Base Titration and Precipitation Reactions 

[k.M (C) : vEy {kkj vuqekiu o vo{ksi.k vfHkfØ;kvksa ds fy, rqY;kad /kkj.kk 
C-1. 0.98 g of the metal sulphate was dissolved in water and excess of barium chloride was added. The 

precipitated barium sulphate weighted 0.95 g. Calculate the equivalent weight of the metal. 

 0.98 g /kkrq lYQsV dks ty esa ?kksyk x;k rFkk csfj;e DyksjkbM dk vkf/kD; feyk;k x;kA vo{ksfir csfj;e DyksjkbM 

dk Hkkj 0.95 g vk;kA /kkrq ds rqY;kadh Hkkj dh x.kuk djksA 

Ans. 72.61 

Sol.  

 Now, 233.34 g BaSO4  96 g SO4
2–  

  0.95 g BaSO4  
96

0.95
233.34

  or 0.39 g SO4
2– 

  Mass of metal in metal sulphate = 0.98 – 0.39 = 0.59 g 

 Now,  eqmetal = 2
4SO

eq   
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metal

0.59

E
 = 

0.39

96 / 2
  

  Emetal = 72.61   

gy    

 vc, 233.34 xzke BaSO4  96 g SO4
2–  

  0.95 xzke BaSO4  
96

233.34
 × 0.95 ;k 0.39 xzke SO4

2– 

  /kkrq lYQsV esa /kkrq dk nzO;eku = 0.98 – 0.39 = 0.59 xzke 

 vc,  eq/kkrq = 2
4SO

eq   

 
  

0.59

E/kkrq

= 
0.39

96 / 2
  

  E/kkrq = 72.61   
 

C-2. A dilute solution of H2SO4 is made by adding 5 mL of 3N H2SO4 to 245 mL of water. Find the normality 
and molarity of the diluted solution. 

 ty ds 245 mL esa 3N H2SO4 ds 5 mL dks feykdj H2SO4 dk ,d ruq foy;u cuk;k tkrk gSA ruq foy;u dh 

ukeZyrk rFkk eksyjrk Kkr dhft,A  

Ans. 0.06 N, 0.03 M 
Sol. N1V1 = N2V2    
 3 × 5 = N2 × 250 
 so N2 = 0.06 N,   
 Now, v.f. of H2SO4 = 2  

 so molarity = 
0.06

2
 = 0.03 M 

gy- N1V1 = N2V2    

 3 × 5 = N2 × 250 

 blfy, N2 = 0.06 N, 

 vc] H2SO4 dk la;ksthdkjd = 2  

 blfy,] eksyjrk =
0.06

2
= 0.03 M 

 

C-3. What volume at NTP of gaseous ammonia will be required to be passed into 30 cm3 of 1 N H2SO4 

solution to bring down the acid strength of the latter to 0.2 N ? 

 NTP ij xSlh; veksfu;k dk fdruk vk;ru] 1 N H2SO4 foy;u ds 30 cm3 esa izokfgr fd;k tk,] ftlls ckn esa 

vEy lkeF;Z 0.2 N gks tk, \  

Ans. 537.6 mL  
Sol. Final No. of eq. of H2SO4   = 0.2 × 30 × 10–3  
     = 6 × 10–3  
 Initial  No. of eq. of H2SO4 = 1 × 30 × 10–3   
     = 30 × 10–3  
 No. of reacted Eq. of H2SO4  = 24 × 10–3  
 So, No. of equivalent of NH3  = 24 × 10–3  
 No. of Mole of NH3  = 24 × 10–3 (v.f. = 1) 
 Volume at S.T.P  = 24 × 22400 × 10–3  
     = 24 × 22.4 mL 
     = 537.6 mL 

gy % H2SO4 dh vfUre rqY;kad la[;k  = 0.2 × 30 × 10–3  

     = 6 × 10–3  

 H2SO4 ds izkjfEHkd rqY;kad  = 1 × 30 × 10–3   

     = 30 × 10–3  

 H2SO4 ds fØ;kdkjh rqY;kad  = 24 × 10–3  
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 vr% NH3 ds rqY;kad    = 24 × 10–3  

 NH3 ds eksy    = 24 × 10–3 (v.f. = 1) 

 S.T.P ij vk;ru   = 24 × 22400 × 10–3  

     = 24 × 22.4 mL 
     = 537.6 mL 
 

Section (D) : Equivalent Concept for Redox reactions, KMnO4 / K2Cr2O7 v/s Reducing 
Agents & their Redox Titration  

[k.M (D) : jsMkWDl vfHkfØ;kvksa ds fy, rqY;kad /kkj.kk] KMnO4 / K2Cr2O7 v/s vipk;d 

vfHkdeZd o buds jsMkWDl vuqekiu 
D-1. 1.60 g of a metal A and 0.96 g of a metal B when treated with excess of dilute acid, separately, 

produced the same amount of hydrogen. Calculate the equivalent weight of A if the equivalent weight of 
B is 12.  

 1.60 xzke /kkrq A rFkk 0.96 xzke /kkrq B dh fØ;k iF̀kd&i`Fkd :i esa vkf/kD; ruq vEy ds lkFk djok;h x;h o 

blls leku ek=kk esa gkbMªkstu izkIr gqbZA A ds rqR;kadh Hkkj dh x.kuk djks ;fn B dk rqY;kadh Hkkj 12 gSA  

Ans. 20 
Sol.  eqmetal A  = eqmetal B = eqH2  

  
A

1.60

eq wt
 = 

0.96

12
 

 or eqwtA =
1.6 12

0.96


= 20  

gy-  eq/kkrq A  = eq/kkrq B = eqH2  

   
A

1.60

rqY;kadh Hkkj
=

0.96

12
  

 ;k rqY;kadh HkkjA =
1.6 12

0.96


 = 20 

 
D-2. It requires 40 mL of 1 M Ce4+ to titrate 20 mL of 1M Sn2+ to Sn4+. What is the oxidation state of the 

Cerium in the product ? 

 1 M Sn2+ ds 20 mL dks Sn4+ esa vuqekfir djus ds fy, 1 M Ce4+ ds 40 mL dh vko';drk gksrh gSA mRikn esa 

fljh;e dh vkWDlhdj.k voLFkk D;k gS \ 

Ans. + 3 
Sol. Milli equivalent of Ce4+ = milli equivalent of Sn2+  
 1× v.f. × 40 = 1× 2× 20  
 so v.f. = 1 
 Ce4+ is reduced in Ce3+. 

gy- Ce4+ ds feyh rqY;kad = Sn2+ ds feyh rqY;kad 

 1× la;ksth dkjd (v.f.) × 40 = 1× 2× 20  

 blfy, v.f. = 1 gSA 

 Ce4+, Ce3+ esa vipf;r gksrk gSA  

 
D-3. 25 mL of a solution of Fe2+ ions was titrated with a solution of the oxidizing agent Cr2O7

2–. 50 mL of 0.01 
M K2Cr2O7 solution was required. What is the molarity of the Fe2+ solution ? 

 Fe2+ vk;u ds 25 mL foy;u dks vkWDlhdkjd Cr2O7
2–  ds foy;u ds lkFk vuqekfir fd;k x;kA blds fy, 0.01 

M K2Cr2O7 foy;u ds 50 mL dh vko';drk gqbZA Fe2+ foy;u dh eksyjrk D;k gS \ 

Ans. 0.12 M.  
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Sol.  

Fe +  Cr O
+2           –2

2 7
 Cr +    Fe    

3+              +3

+ 6 + 3
v.f. = 6

v.f. = 1

 

 No. of m.eq. of Fe+2 = No. of m.eq. of Cr2O7
–2  

 [M × 25] × 1 = [0.01 × 50] × 6 

 M = 
0.01    50  6

25

 
  

 M = 0.02 × 6 = 0.12 
 

gy- 

Fe +  Cr O
+2           –2

2 7
 Cr +    Fe    

3+              +3

+ 6 + 3
v.f. = 6

v.f. = 1

 

 Fe+2 ds feyhrqY;kad dh la[;k = Cr2O7
–2 ds feyhrqY;kad dh la[;k 

 [M × 25] × 1 = [0.01 × 50] × 6 

 M = 
0.01 50 6

25

 
  

 M = 0.02 × 6 = 0.12 
 

D-4. How many mL of 0.3M K2Cr2O7 (acidic) is required for complete oxidation of 5 mL of 0.2 M SnC2O4 
solution. 

 0.2 M SnC2O4 foy;u ds 5 mL ds iw.kZr;k vkWDlhdj.k ds fy, 0.3M K2Cr2O7 (vEyh;) ds fdrus mL dh 

vko';drk gS\ 

Ans. 2.22 mL.      

Sol.  SnC2O4  Sn4+ + CO2 

  v.f. of SnC2O4 = 2 + 2 = 4 
 Now  milli equivalent of K2Cr2O7 = milli equivalent of SnC2O4  
  0.3 × 6 × V = 0.2 × 4 × 5 
  V = 2.22 mL  

gy-  SnC2O4  Sn4+ + CO2 

  SnC2O4 dk la;ksth dkjd = 2 + 2 = 4 

 vc K2Cr2O7 ds feyh rqY;kad = SnC2O4 ds feyh rqY;kad 

  0.3 × 6 × V = 0.2 × 4 × 5 
  V = 2.22 mL  
 

Section (E) : Iodometric/Iodimetric Titration, Calculation of Available Chlorine from a 
sample of Bleaching Powder 

Hkkx (E) : vk;ksMksferh;@vk;ksMhferh; vuqekiu] fojatd pw.kZ ds ,d uewus ls miyC/k Dyksjhu dk 

ifjdyu  

E-1. 10 g sample of bleaching powder was dissolved into water to make the solution one litre. To this 
solution 35 mL of 1.0 M Mohr salt solution was added containing enough H2SO4. After the reaction was 
complete, the excess Mohr salt required 30 mL of 0.1 M KMnO4 for oxidation. The % of available Cl2 
approximately is (mol wt = 71) 

 10 xzke fojatd pw.kZ dks ty esa ?kksy dj foy;u dks ,d yhVj cuk fy;k x;kA bl foy;u esa 35 mL  1.0 M eksj 

yo.k dk vEyh; (H2SO4 ds vkf/kD;) feyk;k x;kA vfHkfØ;k iw.kZ gks tkus ij eksj yo.k ds vkf/kD; dks vkWDlhd`r 

djus ds fy, 0.1 M KMnO4 ds 30 mL dh vko';drk gq;h rks fojatd pw.kZ ls izkIr Cl2 dh % yxHkx gksxh 

(v.kqHkkj = 71) 

Ans. 7.1% 
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Sol. Excess of Mohr's salt = 30 × 0.1 × 5 meq. 
    = 15 meq 
 Mohr's salt consumed = [(35 × 1.0 × 1) – 15] meq 
    = 20 meq. 

 Now  Cl2 + 2Fe2+   2Fe+ + 2Cl–   (balanced equation) 

 So moles of Cl2 = 
1

2
 × moles of Fe2+ = 

1

2
eq. of Fe2+ = 

1

2
× 20 m moles = 10 mmoles 

   = 10 × 10–3 × 71 g = 0.71 g 

 So, required % =
0.71

10
× 100 = 7.1% 

gy. eksgj yo.k dk vkf/kD; = 30 × 0.1 × 5 feyh rqY;kad 

    = 15 feyh rqY;kad 

 eksgj yo.k dk [kpZ Hkkx = [(35 × 1.0 × 1) – 15] feyh rqY;kad 

    = 20 feyh rqY;kad 

 vc Cl2 + 2Fe2+  2Fe3+ + 2Cl–  ¼lUrqfyr vfHkfØ;k ½ 

 blfy,] Cl2 ds eksy = 
1

2
 × Fe2+ ds eksy = 

1

2
Fe2+ ds rqY;kad = 

1

2
× 20 ×10–3 eksy = 10 ×10–3 eksy 

 Cl2 dk Hkkj = 10 × 10–3 × 71 = 0.71 g 

 blfy,]  miyC/k Cl2 dk izfr'kr = 
0.71

10
 × 100 = 7.1% 

 
E-2. A mixture containing As2O3 and As2O5 required 20 mL of 0.05 N iodine solution for titration. The 

resulting solution is then acidified and excess of KI was added. The liberated iodine required 1.116 g 
hypo (Na2S2O3.5H2O) for complete reaction. Calculate the mass of the mixture. The reactions are:  

  As2O3 + 2I2 + 2H2O   As2O5 + 4H+ +4I– 

  As2O5 + 4H+ + 4I–   As2O3 + 2I2 + 2H2O    (Atomic weight : As = 75) 

 ,d feJ.k esa As2O3 rFkk As2O5 gSaA feJ.k ds vuqekiu ds fy, 0.05 N vk;ksMhu foy;u ds 20 mL dh vko';drk 

FkhA ifj.kkeh foy;u dks vEyhd`r fd;k x;k rFkk KI ds vkf/kD; ds lkFk feyk;k x;kA eqDr vk;ksMhu dh iw.kZ :i 

ls vfHkfØ;k djkus ds fy, gkbiks (Na2S2O3.5H2O) ds 1.116 g vko';d FksA feJ.k ds Hkkj dh x.kuk djksA 

vfHkfØ;k,¡ gSa % 

  As2O3 + 2I2 + 2H2O   As2O5 + 4H+ +4I– 

  As2O5 + 4H+ + 4I–   As2O3 + 2I2 + 2H2O  (ijek.kq Hkkj : As = 75) 

Ans. 0.25075 g 
Sol. Let moles of As2O3 and As2O5 are x and y respectively. In first step, only As2O3 react with I2. 
 So, eq. of As2O3 = eq. of I2 
  x × 4 = 20 × 0.05 × 10–3 
  x = 0.25 × 10–3  
 wt. of As2O3 = x × Mol. mass 
  = 0.25 × 10–3 × 198 
 wt. of As2O3 = 0.0495 g 

 In second step, As2O5 react with I– 
 So, total eq. of As2O5 = eq. of I– reacted 
          = eq. of I2 released 
          = eq. of hypo used 

 Total moles of As2O5 × v.f. = 
wt. of Hypo v.f.

Mol. Mass


 

 (Total moles of As2O5 = moles of As2O5 formed in 1st stage + moles of As2O5 initially present) 

  (25 × 10–5 + y)4 = 
1.116

248
× 1 

  0.25 × 10–3 + y = 1.125 × 10–3 
  y = 0.875 × 10–3 
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 mass of As2O5 = y × Mol. mass 
   = 0.875 × 10–3 × 230 
   = 0.20125 g 
 Total mass of mixture = 0.20125 + 0.0495 = 0.25075 g Ans. 

Sol. ekuk fd As2O3 rFkk As2O5 ds eksy Øe'k% x rFkk y gSaA izFke in esa flQZ As2O3, I2 ls fØ;k djrk gSA 

  As2O3 ds rqY;kad = I2 ds rqY;kad 

  x × 4 = 20 × 0.05 × 10–3 
  x = 0.25 × 10–3  

 As2O3 dk Hkkj = x × v.kqHkkj  

  = 0.25 × 10–3 × 198 

 As2O3 dk Hkkj = 0.0495 g 

 nwljs in esa As2O5, I– ls fØ;k djrk gSA  

 vr%, As2O5 ds dqy rqY;kad = vfHkd`r I– ds rqY;kad  

          = eqDr gqbZ I2 ds rqY;kad 

          = ç;qDr gkbiks ds rqY;kad  

 As2O5 ds dqy eksy × v.f. = 
v.f.gkbik s dk Hkkj

v.kqHkkj 
 

 (As2O5 ds dqy eksy = 1st vfHkfØ;k esa cus As2O5 ds eksy + As2O5 ds izkjfEHkd eksy) 

  (25 × 10–5 + y)4 = 
1.116

248
 × 1 

  0.25 × 10–3 + y = 1.125 × 10–3 
  y = 0.875 × 10–3 

 As2O5 dk Hkkj = y × v.kqHkkj  

   = 0.875 × 10–3 × 230 
   = 0.20125 g 

 feJ.k dk dqy Hkkj = 0.20125 + 0.0495 = 0.25075 g Ans. 
 

Section (F) : Volume strength of H2O2, Hardness of water   

[k.M (F) : H2O2 dh vk;ru lkeF;Zrk] ty dh dBksjrk 

F-1. 20 ml of H2O2 after acidification with dil H2SO4 required 30 ml of 
N

12
KMnO4 for complete oxidation. 

Detemine the strength of H2O2 solution.  

 20 ml H2O2 dk ruq H2SO4 ds lkFk vEyhdj.k ds i'pkr~ iw.kZ vkWDlhdj.k ds fy, 30 ml, 
N

12
KMnO4 dh 

vko';drk gksrh gSA H2O2 foy;u dk lkeF;Z gSA 

Ans. 2.12 g/L  

Sol.  30 × 
1

12
= 20 × N  

  N = 
30

12 20
= 

1

8
 

  Strength = N × equivalent mass = 
1

8
 × 17 = 2.12 g/L.  
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F-2. A 100 mL sample of water was treated to convert any iron present to Fe2+. Addition of 25 mL of 0.002 M 
K2Cr2O7 resulted in the reaction : 

   6Fe2+ + Cr2O7
2– + 14H+  6Fe3+ + 2Cr3+ + 7H2O 

 The excess K2Cr2O7 was back-titrated with 7.5 mL of 0.01 M Fe2+ solution. Calculate the parts per 
million (ppm) of iron in the water sample. 

 ty ds 100 mL uewus dks mipkfjr dj mlesa mifLFkr fdlh Hkh vk;ju dks Fe2+ esa ifjofrZr fd;k tkrk gSA 0.002 

M K2Cr2O7 ds  25 mL dks feykus ij fuEu vfHkfØ;k gksrh gS % 

   6Fe2+ + Cr2O7
2– + 14H+  6Fe3+ + 2Cr3+ + 7H2O 

 vkf/kD; K2Cr2O7 dks 0.01 M Fe2+ foy;u ds 7.5 mL ds LkkFk i'p&vuqekfir fd;k tkrk gSA ty ds uewus esa 

vk;ju dk Hkkx izfr fefy;u (ppm) ifjdfyr dhft,A 

Ans. 126 ppm  
Sol.   millimoles of  K2Cr2O7  = 25 × 0.002 = 0.050 
            meq or millimoles of  Fe2+ present in water sample = 25 × 0.002 × 6 – 7.5 × 0.01 = 0.225 

   Mass of Fe2+ in water sample = 0.225 × 56 × 10–3  = 12.6 x 10-3 grams 
            assuming 100 mL water = 100 gram water  

 ppm = 
–312.6 10

100


× 106 =  126 ppm  

gy : K2Cr2O7 ds feyh eksy  = 25 × 0.002 = 0.050 

            ty ds uewus esa mifLFkr Fe 2+ ds feyh rqY;kad ;k feyheksy  = 25 × 0.002 × 6 – 7.5 × 0.01 = 0.225 

             ty ds uewus esa Fe2+ dk Hkkj = 0.225 × 56 × 10–3  = 12.6 × 10-3 xzke 

 100 mL ty = 100 xzke ty ekudj 

            ppm = 
–312.6 10

100


× 106 =  126 ppm. 

 
F-3. By which reason temporary and permanent hardness occur ? 

 vLFkk;h dBksjrk rFkk LFkk;h dBksjrk fdu dkj.kksa ls gksrh gS \  

Ans. Temporary hardness - due to bicarbonates of Ca & Mg  
 Permanent hardness - due to chlorides & sulphates of Ca & Mg. 

Ans. vLFkk;h dBksjrk & Ca rFkk Mg ds ckbdkcksZusV ds dkj.k gksrh gSA   

 LFkk;h dBksjrk & Ca rFkk Mg ds DyksjkbMksa rFkk lYQsVks ds dkj.k gksrh gSA  

 

F-4. Define two method by which we can soften the water sample.  

 ty ds e`nqdj.k dh nks fof/k;kW le>kb,A 

Ans. There are some method by which we can soften the water sample.  

 (a) By boiling :   2HCO3
–  H2O + CO2 + CO3

2– 

 or By Slaked lime :   Ca(HCO3)2 + Ca(OH)2  CaCO3  + 2H2O 

      Ca2+ + CO3
2–  CaCO3 

 (b) By Washing Soda :  CaCl2 + Na2CO3  CaCO3  + 2NaCl 

 (c) By ion exchange resins : Na2R + Ca2+  CaR + 2Na+   
 (d)  By adding chelating agents like  (PO3

–)3 etc. 

Ans. ;gk¡ dqN fof/k;k¡ nh xbZ gSa ftudk mi;ksx ty ds  e`nqdj.k esa fd;k tkrk gSA  

 (a) mckydj  :  2HCO3
–  H2O + CO2 + CO3

2–  

 ;k cq>s gqvk pwus }kjk :  Ca(HCO3)2 + Ca(OH)2  2CaCO3  + 2H2O 

      Ca2+ + CO3
2–  CaCO3  

 (b) /kkou lksMk ds }kjk :  CaCl2 + Na2CO3  CaCO3  + 2NaCl 
  

 (c) vk;u fofue; jsftu }kjk :  Na2R + Ca2+  CaR + 2Na+   
 

 (d)  dhysVhd`r ;kSfxd feykus ij :   (PO3
–)3 bR;kfnA 
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PART - II : ONLY ONE OPTION CORRECT TYPE 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

Section (A) : Classical Concept of Equivalent weight / Mass, Equivalent weight,  
n-factor and Normality for Acid, Base and Precipitate  

[k.M (A) : rqY;kadh Hkkj@nzO;eku dh ewyHkwr /kkj.kk] vEy] {kkj o vo{ksi ds fy, rqY;kadh Hkkj] 

n-xq.kkad vkSj ukeZyrk  
A-1. x g of the metal gave y g of its oxide. Hence equivalent weight of the metal   

 ,d x xzke /kkrq bldk y xzke vkWDlkbM nsrh gSA vr% /kkrq dk rqY;kWdh Hkkj gSA 

 (A) 
y x

x


 × 8  (B*)  

x

(y x)
× 8  (C) 

x

y
 × 8  (D) 

x y

x


 × 8 

 
A-2. Equivalent wt. of H3PO4 in each of the reaction will be respectively -   

 fuEu esa ls izR;sd vfHkfØ;k esa H3PO4 dk rqY;kad Hkkj Øe'k% fuEu gksxkA   

 H3PO4 + OH–  H2PO4
– + H2O 

 H3PO4 + 2OH–   HPO4
2– + 2H2O  

 H3PO4 + 3OH–  PO4
3–  + 3H2O  

 (A*) 98 , 49 , 32.67 (B) 49 , 98 , 32 , 67 (C) 98 , 32.67 , 49 (D) 32.67 , 49 , 98 
 
A-3. 3 g of an oxide of a metal is converted to chloride completely and it yielded 5 g of chloride. Equivalent 

weidht of the metal is : 

 3 xzke /kkrq vkWDlkbM dks iw.kZr% DyksjkbM esa ifjofrZr fd;k tk;sa ;fn blls 5 xzke DyksjkbM izkIr gksrk gS] rks /kkrq 

dk rqY;kWdh Hkkj D;k gksxkA 

 (A*) 33.25  (B) 3.325  (C) 12   (D) 20 
 

Section (B) : Equivalent weight, n-factor and Normality for Oxidant and Reductant 

[k.M (B) : vkWDlhdkjd o vipk;d ds fy, rqY;kadh Hkkj] n-xq.kkad vkSj ukeZyrk 
B-1. An ion is reduced to the element when it absorbs 6 × 1020 electrons. The number of equivalents of the 

ion is: 

 dksbZ vk;u 6 × 1020 bysDVªkWu vo'kksf"kr djds rRo esa vipf;r gks tkrk gSA vk;u ds rqY;kadksa dh la[;k gS % 

 (A) 0.1   (B) 0.01   (C*) 0.001  (D) 0.0001 

Sol.  6 × 1023 electrons  1 equivalent 

  6 × 1020 electrons  
20

23

6  10

6  10




= 0.001 equivalent 

Sol.  6 × 1023 bysDVªkWu  1 rqY;kad 

  6 × 1020 bysDVªkWu  
20

23

6  10

6  10




= 0.001 rqY;kad  

 
B-2. When N2 is converted into NH3, the equivalent weight of nitrogen will be :  

 tc N2 dks NH3 esa ifjofrZr fd;k tkrk gS] rks ukbVªkstu dk rqY;kadh Hkkj fuEu gksxk % 

 (A) 1.67   (B) 2.67   (C) 3.67   (D*) 4.67 

Sol. 

2 3N NH

0 –3

||________

n 3 2 6



  

 Eq.wt = mol.wt./ n factor = 
28

6
= 4.67   

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Equivalent Concept & Titration 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEQT- 10 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

gy.  

2 3N NH

0 –3

||________

n 3 2 6



  

 rqY;kadh Hkkj = v.kq Hkkj / n dkjd =
28

6
 = 4.67 

 

B-3. In the ionic equation  2K+BrO3
– + 12H+ + 10e–  Br2 + 6H2O + 2K+, the equivalent weight of KBrO3 

will be:   

 vk;fud lehdj.k  2K+BrO3
– + 12H+ + 10e–  Br2 + 6H2O + 2K+ esa] KBrO3 dk rqY;kadh Hkkj fuEu gksxk % 

 (A*) M/5  (B) M/2   (C) M/6   (D) M/4 

 (where M = molecular weight of KBrO3)   ¼tgk¡ M = KBrO3 dk vkf.od Hkkj½ 

Sol.    

  (V.f.) BrO3
– = 5 

  Eq wt = M/5 

gy.    

  (V.f.) BrO3
– = 5 

  rqY;kadh Hkkj = M/5 

  
 
 

Section (C) : Equivalent Concept for Acid Base Titration and Precipitation Reactions 

[k.M (C) : vEy {kkj vuqekiu o vo{ksi.k vfHkfØ;kvksa ds fy, rqY;kad /kkj.kk 
C-1. If one mole of H2SO4 reacts with one mole of NaOH, equivalent weight of H2SO4 will be : 

 ;fn ,d eksy H2SO4, ,d eksy NaOH ls fØ;k djrk gS rks H2SO4 dk rqY;kadh Hkkj gksxk % 

 (A*) 98   (B) 49   (C) 96   (D) 48 

Sol. In this reaction H2SO4 is providing only 1 H+ therefore, its n-factor = 1 and equivalent mass = 
98

1
. 

Sol. bl vfHkfØ;k esa H2SO4 esa dsoy 1 H+ iznku dj jgk gS] vr% bldk n-xq.kkad = 1 rFkk rqY;kadh Hkkj = 
98

1
 gksxkA 

 
C-2.  How many millilitres of 0.1N H2SO4 solution will be required for complete reaction with a solution 

containing 0.125 g of pure Na2CO3 :  

 ,d foy;u] tks 'kq) Na2CO3 ds 0.125 g ls ;qDr gS, blls iw.kZr% vfHkfØ;k ds fy, 0.1N H2SO4 foy;u ds 

fdrus feyhyhVj vko';d gksxsa %  

 (A*) 23.6 mL     (B) 25.6 mL      (C) 26.3 mL       (D) 32.6 mL 
Sol. m. eq. of H2SO4 = m. eq. of Na2CO3 

 0.1 × 
V

1000
 = 

0.125
2

106
  

 V = 23.6 mL 

gy. H2SO4 ds feyhrqY;kad = Na2CO3 ds feyhrqY;kad 

 0.1 × 
V

1000
 = 

0.125
2

106
  

 V = 23.6 mL 
 
C-3. One litre of a solution contains 18.9 g of HNO3 and one litre of another solution contains 3.2 g of NaOH. 

In what volume ratio must these solution be mixed to obtain a neutral solution? 

 fdlh foy;u ds ,d yhVj esa 18.9 g HNO3 mifLFkr gSa o fdlh vU; foy;u ds ,d yhVj esa 3.2 g NaOH 

mifLFkr gSaA bu foy;uksa dks fdl vk;ru vuqikr esa fefJr fd;k tk;s ftlls fd mnklhu foy;u izkIr gks lds\ 

 (A) 3 : 8   (B) 8 : 3   (C) 15 : 4  (D*) 4 : 15 
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Sol. 
3HNOeq  = 

NaOHeq  

 
18.9

63
 × 1 × V1 = 

3.2

40
× 1 × V2 

 1

2

V

V
 = 

4

15
 

 

Section (D) : Equivalent Concept for Redox reactions, KMnO4 / K2Cr2O7 v/s Reducing 
Agents & their Redox Titration  

[k.M (D) : jsMkWDl vfHkfØ;kvksa ds fy, rqY;kad /kkj.kk] KMnO4 / K2Cr2O7 v/s vipk;d 

vfHkdeZd o buds jsMkWDl vuqekiu 
D-1. If equal volumes of 0.1 M KMnO4 and 0.1 M K2Cr2O7 solutions are allowed to oxidise Fe2+ to Fe3+ in 

acidic medium, then Fe2+ oxidised will be :  
 (A) more by KMnO4      (B*) more by K2Cr2O7   
 (C) equal in both cases      (D) cannot be determined.  

 ;fn 0.1 M KMnO4 rFkk 0.1 M K2Cr2O7 foy;u ds leku vk;ruksa dks vEyh; ek/;e esa Fe2+ ls Fe3+ esa 

vkWDlhd`r djus ds fy, dke esa ysrs gSa] rks Fe2+ gksxk %  

 (A) KMnO4 ls vf/kd vkWDlhdr̀ gksxk  (B*) K2Cr2O7 ls vf/kd vkWDlhd`r gksxk    

 (C) nksuksa fLFkfr;ksa esa leku vkWDlhd`r gksxk  (D) fu/kkZfjr ugha fd;k tk ldrk  

Sol. m eq of KMnO4 = 0.1 × 5 × V = 0.5 V 
 & m eq K2Cr2O7 = 0.1 × 6 × V = 0.6 V 
 So, K2Cr2O7 will oxidise more Fe2+   

gy- KMnO4 ds feyh rqY;kad = 0.1 × 5 × V = 0.5 V 

 rFkk K2Cr2O7 ds feyh rqY;kad = 0.1 × 6 × V = 0.6 V 

 vr% K2Cr2O7  vf/kd Fe2+ dks vkWDlhd`r djsxkA 

 

D-2. Which of the following solutions will exactly oxidize 25 mL of an acid solution of 0.1 M iron () oxalate:  
 (A) 25 mL of 0.1 M KMnO4    (B) 25 mL of 0.2 M KMnO4 
 (C) 25 mL of 0.6 M KMnO4   (D*) 15 mL of 0.1 M KMnO4  

 0.1 M vk;ju () vkWDlsysV ds ,d vEy foy;u ds 25 mL dks vkWDlhd`r djus ds fy, fuEu esa ls dkSulk foy;u 

dke  esa fy;k tk ldrk gS % 

 (A) 0.1 M KMnO4 ds 25 mL     (B) 0.2 M KMnO4 ds 25 mL  

 (C) 0.6 M KMnO4 ds 25 mL   (D*) 0.1 M KMnO4 ds 15 mL 

Sol. Milli equivalents of FeC2O4 = 0.1 × 3 × 25 = 7.5 
 From choice (D), milli equivalents of KMnO4 = 0.1 × 5 × 15 = 7.5  

  m. eq. of FeC2O4 = m. eq. of KMnO4  

gy. FeC2O4 ds feyh rqY;kad = 0.1 × 3 × 25 = 7.5 

 fodYi (D) ls] KMnO4 dk feyh rqY;kad = 0.1 × 5 × 15 = 7.5 

  FeC2O4 ds feyh rqY;kad = KMnO4  ds feyh rqY;kad 
 

D-3. An element A in a compound ABD has oxidation number –n. It is oxidised by Cr2O7
2– in acid medium. In 

the experiment, 1.68 × 10–3 moles of K2Cr2O7 were used for 3.36 × 10–3 moles of ABD. The new 
oxidation number of A after oxidation is : 

 ;kSfxd  ABD esa rRo A  dk vkWDlhdj.k vad –n gSA ;g vEyh; ek/;e esa Cr2O7
2– }kjk vkDlhd`r gksrk gSA iz;ksx esa  

ABD ds 3.36 × 10–3 eksy ds fy, K2Cr2O7 ds 1.68 × 10–3 eksy mi;ksx esa vkrs gSA vkWDlhdj.k ds i'pkr~  A dk 

u;k vkWDlhdj.k vad gS % 

 (A) 3   (B*) 3 – n  (C) n – 3  (D) +n 
Sol. 1.68 × 10–3 × 6 = 3.36 × 10–3 × x 
 x = 3 
 So, oxidation number of A increases by 3.  

  New oxidation number of A = –n + 3 = 3 – n. 
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Sol. 1.68 × 10–3 × 6 = 3.36 × 10–3 × x 
 x = 3 

 vr%  A dk vkWDlhdj.k vad 3 ls c<+rk gSA 

   A dk u;k vkWDlhdj.k vad = –n + 3 = 3 – n. 

 

D-4. The number of moles of oxalate ions oxidized by one mole of MnO4
– ion in acidic medium is :  

 vEyh; ek/;e esa MnO4
– vk;u ds ,d eksy }kjk vkWDlhd`r fd;s x;s vkWDlsysV vk;uksa ds eksyksa dh la[;k gS % 

 (A*) 5/2   (B) 2/5   (C) 3/5   (D) 5/3  
Sol. Equivalents of C2O4

2– = equivalents of MnO4
–  

  x(mole) × 2  = 1 × 5 

   x = 
5

2
 mole 

gy. C2O4
2– ds rqY;kad = MnO4

–  ds rqY;kad 

  x(eksy) × 2 = 1 × 5 

   x = 
5

2
eksy 

 

Section (E) : Iodometric/Iodimetric Titration, Calculation of Available Chlorine from a 
sample of Bleaching Powder 

[k.M (E) : vk;ksMksferh;@vk;ksMhferh; vuqekiu] fojatd pw.kZ ds ,d uewus ls miyC/k Dyksjhu dk 

ifjdyu 

E-1. What can be the maximum percentage of available chlorine possible in a given bleaching powder 
sample (Take formula of bleaching powder as CaOCl2) ?  

 ,d fojatd pw.kZ çkn'kZ esa miyC/k Dyksjhu dk vf/kdre çfr'kr fdruk gks ldrk gS \ (fojatd pw.kZ dk lw=k 

CaOCl2 fy;k x;k gSA) 

 (A) 52.9%  (B*) 55.9 %  (C) 58%  (D) 60% 
Sol. The weight % of available Cl2 from the given sample of bleaching powder on reaction with dil acids or 

CO2 is called available chlorine. 

  
2 2 4 4 2 2CaOCl H SO CaSO H O Cl     

 Max. % of available of Cl2 = 
71

127
× 100 = 55.9%.  

Sol. ruq vEy vFkok CO2 ds lkFk vfHkfØ;k ij fn;s x;s fojatd pw.kZ ds uewus ls miyC/k Cl2 ds Hkkj  dks Dyksjhu dh 

miyCèkrk dgrs gSaA  

  
2 2 4 4 2 2CaOCl H SO CaSO H O Cl     

 miyC/k Cl2 dk vf/kdre çfr'kr = 
71

127
× 100 = 55.9%.  

 

E-2. A 0.2 g sample containing copper () was analysed iodometrically, where copper() is reduced to  

copper () by iodide ions.   2Cu2+ + 4–   2 Cu + 2   

 If 20 mL of 0.1 M Na2S2O3 solution is required for titration of the liberated iodine, then the percentage of 
copper in the sample will be :  

 dkWij  () ;qDr 0.2 g uewus dk vk;ksMksfefr :i ls v/;;u fd;k x;kA dkWij (), vk;ksfMu vk;u }kjk dkWij () esa 

vipf;r gksrk gS %   2Cu2+ + 4–   2 Cu + 2   

 ;fn 0.1 M Na2S2O3  foy;u ds 20 mL, eqDr vk;ksMhu ds vuqekiu ds fy, vko';d gaS] rks uewus esa dkWij dk 

izfr'kr fdruk gksxk % 

 (A) 31.75 %  (B*) 63.5 %  (C) 53 %  (D) 37 % 
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Sol. 2 moles of Cu2+ = 1 mole of 2  
   = 2 moles of hypo. 
 so moles of hypo used  = 20 × 10–3 × 0.1 = 2 m moles =  moles of copper hence 

 % of copper = 
32 10 63.5

0.2

 
 × 10% = 63.5%  

Sol. 2 eksy Cu2+ = 1 eksy 2 = 2 eksy gkbiks 

 vr% gkbiks ds iz;qDr eksy = 20 × 10–3 × 0.1 = 2  feyh eksy = dkWij ds eksy vr% 

 dkWij dh % =
32 10 63.5

0.2

 
× 10% = 63.5%  

 

Section (F) : Volume strength of H2O2, Hardness of water   

[k.M (F) : H2O2 dh vk;ru lkeF;Zrk] ty dh dBksjrk 
F-1. A substance which participates readily in both acid-base and oxidation-reduction reactions is : 

 ,d inkFkZ] tks fd vEy&{kkj o vkWDlhdj.k&vip;u nksuksa vfHkfØ;kvksa esa vklkuh ls Hkkx ysrk gS] og gS % 

 (A) Na2 CO3   (B) KOH  (C) KMnO4   (D*) H2 C2 O4  
Sol. H2C2O4 readily participates in oxidation-reduction and acid-base reactions both (due to 2 acidic H and C 

in           + 3 oxidation state). 

 H2C2O4 vEy&{kkj o vkWDlhdj.k&vip;u nksuksa vfHkfØ;kvksa esa vklkuh ls Hkkx ysrk gSA 

 ¼2 vEyh; H o C ds + 3 vkWDlhdj.k voLFkk esa gksus ds dkj.k½A 

 

F-2._ A fresh H2O2 solution is labeled as 11.2 V. Calculate its concentration in wt/vol percent.  

 ,d rktk H2O2 foy;u esa 11.2 V vafdr gSA bldh lkUnzrk Hkkj@vk;ru izfr'kr esa Kkr dhft,A 

 (A*) 3.4   (B) 6.8   (C) 1.7    (D) 13.6  
Sol.  v.s. = N × 5.6 
 or 11.2 = N × 5.6 
 or N = 2eq/L 
     = 2 × 17 g/L 
     = 34 g/L 

     = 
34g

1000 ml
× 100 = 3.4% (wt/vol)  

 

F-3. The amount  of  lime, Ca(OH)2 required to remove the hardness in 60 L of pond water containing 1.62 
mg of calcium bicarbonate per 100 ml of water, will be :      

 izfr 100 ml ty esa 1.62 mg dSfY'k;e ckbZdkcksZusV ;qDr 60 L rkykc ty esa dBksjrk gVkus ds fy, fdrus xzke 

Ca(OH)2 pwus dh vko';drk gksxhA 

 (A)  4.44 g  (B)  0.222 g  (C)  2.22 g  (D*)  0.444 g 
 
 

F-4. What will the concentration of [Ca+2] in a sample of 1 litre hard water if after treatment with washing 
soda 10 g insoluable CaCO3 is precipitated.  

 1 yhVj dBksj ty ds uewus esa [Ca+2] dh lkUnzrk D;k gkxh] ;fn /kksus ds lksMs ds lkFk mipkfjr djus ij ;g 10 g 

vfoys; CaCO3 vo{ksfir djrk gS &  

 (A) 0.2 M  (B*) 0.1 M  (C) 0.3 M  (D) 0.4 M 
Sol. nCaCl2 = nCaCO3  
 nCaCl2 = 0.1 mole  
 nCa2+ = 0.1 mole  

 [Ca+2] = 
0.1

1
 = 0.1 M  
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PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. Column     Column  
 

 (A) 4.1 g H2SO3   (p) 200 mL of 0.5 N base is used for complete neutralization  
 (B) 4.9 g H3PO4   (q) 200 millimoles of oxygen atoms   
 (C) 4.5 g oxalic acid (H2C2O4)   (r) Central atom is in its highest oxidation number  

 (D) 5.3 g Na2CO3  (s) May react with an oxidising agent  

 LrEHk-I     LrEHk-II 

 (A) 4.1 g H2SO3   (p) 0.5 N {kkj ds 200 mL dk mi;ksx iw.kZ mnklhuhdj.k ds fy, gksrk gSA 

 (B) 4.9 g H3PO4   (q) vkWDlhtu ijek.kq ds 200 feyheksy 

 (C) 4.5 g vkWDt+sfyd vEy (H
2
C

2
O

4
)  (r) dsUnzh; ijek.kq viuh mPp vkWDlhdj.k voLFkk esa gSA  

 (D) 5.3 g Na2CO3  (s) vkWDlhdkjd vfHkdeZd ds lkFk fØ;k dj ldrk gSA  

Ans. (A – p,s) ; (B – q,r)  ; (C – p,q,s) ; (D – r) 
Sol. (A) Eq. of base = N × VL = 0.5 × 0.2 = 0.1 

 Eq. of H2SO3 = 
4.1

82
 × 2 = 0.1  

 Millimoles of O-atoms = (Millimoles of H2SO3) × 3 = 
4.1

1000
82

 
 

 
 3 = 150 

 S is in + 4 oxidation state (Max = + 6) 
 It may react with an oxidising agent and S may get oxidised from + 4 to + 6. 

 (B) Eq of H3PO4 = 
4.9

98
 × 3 = 0.15 

 Millimoles of O-atoms = (Millimoles of H3PO4) × 4 = 
4.9

1000
98

 
 

 
 × 4 = 200 

 P is in + 5 oxidation state (Max = +5) 
 It will not react with an oxidising agent as P is already in max O.S. 

 (C) Eq of H2C2O4 = 
4.5

90
 × 2 = 0.1. 

 Millimoles of O-atoms = (Millimoles of H2C2O4) × 4 = 
4.5

1000
90

 
 

 
× 4 = 200 

 C is in + 3 oxidation state (Max = + 4). 
 It may react with an oxidising agent and C may get oxidised from + 3 to + 4. 
 (D) Na2CO3 is itself basic in nature, so it will not react with a base. 

 Millimoles of O-atoms = (Millimoles of Na2CO3) × 3 = 
5.3

1000
106

 
 

 
× 3 = 150. 

 C is in + 4 oxidation state (Max = + 4). 
 It will not react with an oxidising agent as C is already in max oxidation state. 

gy- (A) {kkj ds rqY;kad = N × VL = 0.5 × 0.2 = 0.1 

 H2SO3 ds rqY;kad = 
4.1

82
 × 2 = 0.1  

 O-ijek.kq ds feyheksy = (H2SO3 ds feyheksy) × 3 = 
4.1

1000
82

 
 

 
  3 = 150 

 S, + 4 vkWDlhdj.k voLFkk esa gS (vf/kdre = + 6) 

 ;g ,d vkWDlhdkjd ds lkFk fØ;k dj ldrk gS rFkk S, + 4 ls + 6 esa vkWDlhd`r gks ldrk gSA 

 (B) H3PO4 ds rqY;kad = 
4.9

98
 × 3 = 0.15 
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 O-ijek.kq ds feyheksy = (H3PO4 ds feyheksy) × 4 = 
4.9

1000
98

 
 

 
× 4 = 200 

 P, + 5 vkWDlhdj.k voLFkk esa gS  (vf/kdre = +5) 

 ;g ,d vkWDlhdkjd ds lkFk fØ;k ugha djsxk D;ksafd P igys gh vf/kdre vkWDlhdj.k voLFkk esa gSA 

 (C) H2C2O4 ds rqY;kad = 
4.5

90
 × 2 = 0.1. 

 O-ijek.kq ds feyheksy = (H2C2O4 ds feyheksy) × 4 = 
4.5

1000
90

 
 

 
 × 4 = 200 

 C, + 3 vkWDlhdj.k voLFkk esa gS (vf/kdre = + 4). 

 ;g ,d vkWDlhdkjd ds lkFk fØ;k dj ldrk gS rFkk C, + 3 ls + 4 esa vkWDlhd`r gks ldrk gSA 

 (D) Na2CO3 rks [kqn gh {kkjh; gksrk gS] vr% ;g {kkj ls fØ;k ugha djsxkA  

 O-ijek.kq ds feyheksy = (Na2CO3 ds feyheksy) × 3 = 
5.3

1000
106

 
 

 
 × 3 = 150. 

 C + 4 vkWDlhdj.k voLFkk esa gS (vf/kdre = + 4). 

 ;g ,d vkWDlhdkjd ds lkFk fØ;k ugha djsxk D;ksafd C igys gh vf/kdre vkWDlhdj.k voLFkk esa gSA 

 

 
 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : ONLY ONE OPTION CORRECT TYPE 

Hkkx - I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. The equivalent weight of a metal is double that of oxygen. How many times is the weight of its oxide 
greater than weight of the metal? 

 fdlh /kkrq dk rqY;kadh Hkkj vkWDlhtu ls nqxquk gSA /kkrq ds Hkkj ls blds vkWDlkbM dk Hkkj fdrus xquk gksxk\ 

 (A*) 1.5  (B) 2   (C) 0.5   (D) 3 
Sol. Given Emetal = 2 × 8 = 16 

 oxide

metal

Weight

Weight
 = ? 

 eqmetal = eqoxide 

 metalw

16
 = oxidew

16 8
 

  oxide

metal

w

w
 = 

24

16
 = 

3

2
= 1.5 

gy- fn;k x;k gS % E/kkrq = 2 × 8 = 16 

 
vkWDlkbM

/kkrq

Hkkj

Hkkj
 = ? 

 eq/kkrq = eqvkWDlkbM 

  
w

16

/kkrq
= 

w

16 8

vkWDlkbM
 

  
w

w

vkWDlkbM

/kkrq

 = 
24

16
 = 

3

2
= 1.5 
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2. Oxalic acid, H2C2O4, reacts with paramagnet ion according to the balanced equation 5H2C2O4 (aq) + 

2MnO4
– (aq)  2 Mn2+ (aq) + 10 CO2 (g) + 8 H2O (l). The volume in mL of 0.0162 M KMnO4 solution 

required to react with 25.0 mL of 0.022 M H2C2O4 solution is :        

 vkWDtsfyd vEy H2C2O4 , ijesaXusV vk;u ds lkFk fuEu larqfyr vfHkfØ;k 5H2C2O4 (aq) + 2MnO4
– (aq)  2 

Mn2+ (aq) + 10 CO2 (g) + 8 H2O (l) ds vuqlkj fØ;k djrk gS 0.022 M H2C2O4  foy;u ds 25.0 mL  ds lkFk 

fØ;k djus ds fy, vko';d 0.0162 M KMnO4 foy;u dk vk;ru (mL esa½ gS : 

 (A*) 13.6   (B) 18.5   (C) 33.8   (D) 84.4 
Sol. Equivalent of KMnO4 = Eq. of H2C2OH 

 (KMnO4ds rqY;kad) = H2C2OH ds rqY;kad 
 

  0.0162 × V × 5 = .022 × 2 × 25   

  V = 
0.022 2 25

.0162

 
 = 13.6 ml  

 
3. x mmol of KMnO4 react completely with y mmol of MnSO4 in presence of fluoride ions to give MnF4 

quantitatively. Then :          

 ¶yksjkbM vk;u dh mifLFkfr esa KMnO4 ds x feyheksy] MnSO4 ds y feyheksy ds lkFk iw.kZr% vfHkd`r gksdj 

ek=kkRed :i ls MnF4 nsrk gS] rc % 

 (A) x = y  (B) 4x = y  (C) x > y  (D*) x < y 

Sol. KMnO4 + MnSO4   MnF4 

 n = 3     n = 2 
 Meq. of KMnO4 = Meq of MnSO4 

 KMnO4 ds feyh rqY;kad = MnSO4 ds feyh rqY;kad  

        x 3 = y 2 

 vr%] x < y  

 
4. 1 mol each of H3PO2, H3PO3 and H3PO4 will neutralise respectively x mol of NaOH, y mol of Ca(OH)2 

and z mol of Al(OH)3 (assuming all as strong electrolytes). x, y, z are in the ratio of : 

 H3PO2, H3PO3 rFkk H3PO4 izR;sd ds 1 eksy Øe'k% x eksy NaOH, y eksy Ca(OH)2 rFkk z eksy Al(OH)3 }kjk 

mnklhu fd;s tk;sa] rc x, y, z ds vuqikr D;k gS \ (ekuk dh lHkh izcy fo|qr vi?kV~; gS)  : 

 (A) 3 : 1.5 : 1  (B) 1 : 2 : 3  (C) 3 : 2 : 1  (D*) 1 : 1 : 1 
Sol.  H3PO2  H3PO3  H3PO4 
 V.f.  1  2  3 
  NaOH  Ca(OH)2  Al(OH)3 
 V.f. 1  2  3 
 m.eq. must be equal so x : y : z = 1 : 1 : 1 

 feyh rqY;kad leku gksus pkfg;s vr% x : y : z = 1 : 1 : 1 

 
5. The amount of wet NaOH containing 15% water required to prepare 70 litres of 0.5 N solution is : 

 0.5 N foy;u ds 70 yhVj cukus ds fy, vknzZ (wet) NaOH, tks 15% ty ;qDr gS] dh vko';d ek=kk gS % 

 (A*) 1.65 kg  (B) 1.4 kg  (C) 16.5 kg  (D) 140 kg 

Sol. Moles of pure NaOH required = LN V

v.f


= 

0.5 70

1


= 35 

 Mass of pure NaOH required = 35 × 40 = 1400 g = 1.4 kg. 

 Mass of wet NaOH required (containing 15% water) = 1.4 × 
100

85
= 1.65 kg. 

gy- 'kq) NaOH ds vko';d eksy = LN V

v.f


 = 

0.5 70

1


= 35 

 'kq) NaOH ds vko';d Hkkj = 35 × 40 = 1400 g = 1.4 kg. 

 vknzZ NaOH dk vko';d Hkkj (ftlesa 15% ty gS ) = 1.4 × 
100

85
= 1.65 kg. 
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6. 28 NO3
– + 3As2S3 + 4H2O  6AsO4

3– + 28NO + 9SO4
2– + 8H+. 

 What will be the equivalent mass of As2S3 in above reaction : (Molecular mass of As2S3 = M) 

 28 NO3
– + 3As2S3 + 4H2O  6AsO4

3– + 28NO + 9SO4
2– + H+. 

 mijksDr vfHkfØ;k esa As2S3 dk rqY;kadh Hkkj D;k gksxk % (As2S3 dk vkf.od Hkkj = M) 

 (A) 
M

2
    (B) 

M

4
    (C) 

M

24
   (D*) 

M

28
  

Sol. V.F. of As2S3 is 28. 
 Reason of this is change in oxidation state of both As and S. 
 V.F. = 2(5 – 3) + 3[6 – (–2) ] = 4 + 24 = 28. 

  Eq. wt = M/28 

gy. As2S3 dk la;ksth dkjd 28 gSA  

 bldk dkj.k As o S nksuksa dh vkWDlhdj.k la[;k esa ifjorZu gSA 

 la;ksth dkjd = 2(5 – 3) + 3[6 – (–2) ] = 4 + 24 = 28 

  rqY;kadh Hkkj = M/28 

 
7.  If 25 mL of a H2SO4 solution reacts completely with 1.06 g of pure Na2CO3, what is the normality of this 

acid solution : 

 H2SO4 ds ,d foy;u ds 25 mL dks 'kq) Na2CO3 ds 1.06 g ds lkFk iw.kZ :i ls vfHkd`r fd;k tkrk gSA bl 

vEy foy;u dh ukeZyrk D;k gksxh %  

 (A) 1 N       (B) 0.5 N       (C) 1.8 N   (D*) 0.8 N 
Sol. Eq. of Na2CO3 = Eq. of H2SO4  

  
1.06 25

2 N
106 1000

    

 N = 0.8 N 

gy. Na2CO3 ds rqY;kad = H2SO4 ds rqY;kad  

 
1.06 25

2 N
106 1000

     

 N = 0.8 N 
 
8. 125 mL of 63% (w/v) H2C2O4.2H2O solution is made to react with 125 mL of a 40%(w/v) NaOH solution. 

The resulting solution is: (ignoring hydrolysis of ions)  
 (A*) neutral      (B) acidic  (C) strongly acidic (D) alkaline  

 63% (Hkkj/vk;ru) H2C2O4.2H2O foy;u ds 125  mL dh 40%(Hkkj/vk;ru) NaOH foy;u ds 125 mL ds lkFk 

fØ;k djk;h tkrh gSA ifj.kkeh foy;u gksxk % ¼vk;uksa ds ty vi?kVu dks ugha ekurs gq,A½ 

 (A*) mnklhu  (B) vEyh;  (C) izcy vEyh;  (D) {kkjh; 

Sol.  H2C2O4        NaOH 

 M = 
63   1000

126  100




  M = 

40   1000

40  100




 

 M = 5   M = 10 
 N = 10   N = 10 
 V = 125 mL   V = 125 mL  
 N1V1 = 1250 milli equivalent  N2V2 = 1250 milli equivalent 
 so, resulting solution will be neutral. 

gy.  H2C2O4        NaOH 

 M = 
63   1000

126  100




  M = 

40   1000

40  100




 

 M = 5   M = 10 
 N = 10   N = 10 
 V = 125 mL   V = 125 mL 

 N1V1 = 1250 feyh rqY;kad       N2V2 = 1250 feyh rqY;kad 

 blfy,] ifj.kkeh foy;u mnklhu gksxkA  
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9. 25 mL of a 0.1 M solution of a stable cation of transition metal Z reacts exactly with 25 mL of  

0.04 M acidified KMnO4 solution. Which of the following is most likely to represent the change in 
oxidation state of Z correctly : 

 0.04 M vEyhd`r KMnO4 foy;u ds 25 mL ds lkFk laØe.k /kkrq Z ds LFkk;h /kuk;u ds  0.1 M foy;u dk 25 

mL fØ;k djrk gSA fuEu esa ls dkSu Z ds vkWDlhdj.k vad esa ifjorZu dks lgh rjg ls iznf'kZr djrk gS % 

 (A) Z+  Z2+  (B) Z2+  Z3+  (C) Z3+  Z4+  (D*) Z2+  Z4+ 

Sol. Let Z undergoes change in oxidation number from n1 to n2 (n2 > n1) as a result of reaction with KMnO4. 

  meq of Z = meq of KMnO4 
  0.1 × 25 × (n2 – n1) = 0.04 × 25 × 5 

  n2 – n1 = 2 
 Hence, the oxidation number of Z increases by 2. 

  change = (Z2+  Z4+). 

gy- ekuk fd KMnO4  ls vfHkfØ;k ds dkj.k Z dk vkWDlhdj.k vad n1 ls n2 (n2 > n1) esa ifjofrZr gks tkrk gSA 

  Z ds feyhrqY;kad = KMnO4 ds feyhrqY;kad 

  0.1 × 25 × (n2 – n1) = 0.04 × 25 × 5 

  n2 – n1 = 2 

 vr% Z dk vkWDlhdj.k vad 2 c<+ tkrk gSA 

  ifjorZu = (Z2+  Z4+). 

 
10. How many litres of Cl2 at STP will be liberated by the oxidation of NaCl with 10 g KMnO4 in acidic 

medium: (Atomic weight : Mn = 55 and K = 39) 
 (A*) 3.54   (B) 7.08    (C) 1.77   (D) None of these  

 vEyh; ek/;e esa 10 xzke KMnO4ds lkFk NaCl ds vkWDlhdj.k }kjk STP ij eqDr Cl2 dk fdruk yhVj vk;ru 

gksxk % (ijek.kq Hkkj : Mn = 55 rFkk K = 39) 

 (A*) 3.54   (B) 7.08    (C) 1.77   (D) buesa ls dksbZ ughaA  

Sol. CI– + MnO4
–   Mn+2 + CI2  

 Eq of Cl2 = Eq of KMnO4 

 2 [mole of CI2] = 5
10

158

 
 
 

 

 mole of CI2 =
50

2 158
= 0.15823 mole 

 volume of CI2 at STP = 0.15823 × 22.4 = 3.54 L 

gy. CI– + MnO4
– Mn+2 + CI2  

 Cl2 ds rqY;kad = KMnO4 ds rqY;kad 

 2 [CI2 ds eksy] = 5
10

158

 
 
 

 

 CI2 ds eksy = 
50

2 158
 = 0.15823 eksy 

 STP ij CI2 dk vk;ru = 0.15823 × 22.4 = 3.54 L. 

 
11. One gram of Na3AsO4 is boiled with excess of solid KI in presence of strong HCl. The iodine evolved is 

absorbed in KI solution and titrated against 0.2 N hypo solution. Assuming the reaction to be  

  AsO4
3– + 2H+ + 2–  AsO3

3– + H2O + 2 
 calculate the volume of hypo consumed. [Atomic weight of As = 75]  

 izcy HCl dh mifLFkfr esa Bksl KI ds vkf/kD; ds lkFk Na3AsO4 ds 1 xzke dks mckyk tkrk gSA KI foy;u esa 

fu"dkflr vk;ksMhu dks 0.2 N gkbiks foy;u ds }kjk vuqekfir fd;k tkrk gSA vfHkfØ;k fuEu izdkj ls ekusa %  

  AsO4
3– + 2H+ + 2–  AsO3

3– + H2O + 2 

 gkbiks dk vfHkd`r vk;ru ifjdfyr dhft,A [As dk ijek.oh; Hkkj = 75] 

 (A*) 48.1 mL    (B) 38.4 mL  (C) 24.7 mL  (D) 30.3 mL 
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Sol. Mole of I2 = Mole of Na3AsO4 = 
1

208
 

 Now, mole of Na2S2O3 = 2 × Mole of I2 

 0.2 × 
V

1000
 =

2

208
  So, V = 48.1 mL 

gy. I2 ds eksy = Na3AsO4 ds eksy = 
1

208
 

 vc Na2S2O3 ds eksy = 2 × I2 ds eksy 

 0.2 × 
V

1000
 =

2

208
 blfy,, V = 48.1 mL. 

 

12. If 10 g of V2O5 is dissolved in acid and is reduced to V2+ by zinc metal, how many mole of 2 could be 
reduced by the resulting solution, if it is further oxidised to VO2+ ions :  

 [Assume no change in state of Zn2+ions] (Atomic masses : V = 51, O = 16,  = 127)  

 ;fn 10 g V2O5 dks vEy esa ?kksyk tkrk gS rFkk ftad /kkrq }kjk V2+ esa vipf;r fd;k tkrk gS] rks bl ifj.kkeh 

foy;u }kjk 2 ds fdrus eksy vipf;r gksxas] ;fn ;g vkxs VO2+ vk;uksa esa vkWDlhd`r gksrk gS % 

 [ekuks fd Zn2+ vk;uksa dh voLFkk esa dksbZ ifjorZu ugha gksrk] (ijekf.o; Hkkj : V = 51, O = 16,  = 127) 

 (A*) 0.11   (B) 0.22    (C) 0.055   (D) 0.44  

Sol.  6e– + 10H+ + V2O5  2V2+ + 5 H2O 

   (Zn  Zn2+ + 2e–) × 3 
  ––––––––––––––––––––––––––––––––––––– 

  V2O5 + 3 Zn + 10 H+  3 Zn2+ + 2V2+ + 5H2O   .....(1) 

 Now, H2O + V2+  VO2+ + 2H+ + 2e–  

  2e– + 2  2–  
  –––––––––––––––––––––––––––––––––––––– 

  V2+ + 2 + H2O  2– + VO2+ + 2H+  
 so, we have overall 1 mole of V2O5 reducing 2 moles of iodine 

 so, 
10

102 80

 
 

 
 moles of V2O5 will be reduce = 

10

182
× 2  = 0.11 moles of 2  

gy %  6e– + 10H+ + V2O5  2V2+ + 5 H2O 

   (Zn   Zn2+ + 2e– ) × 3 

  ––––––––––––––––––––––––––––––––––––– 

  V2O5 + 3 Zn + 10 H+  3 Zn2+ + 2V2+ + 5H2O   .....(1) 

 vc] H2O + V2+  VO2+ + 2H+ + 2e–  

  2e– + 2  2–  
  –––––––––––––––––––––––––––––––––––––– 

  V2+ + 2 + H2O   2– + VO2+ + 2H+  

 bl izdkj gekjs ikl V2O5 dk 1 eksy gS] tks fd vk;ksMhu ds  2 eksy dks vipf;r djsxkA 

 vr% V2O5 ds 
10

102 80

 
 

 
 eksy vipf;r gksxsa = 

10

182
× 2 s = 0.11 (I2 ds eksy)  

 

13. During the disproportionation of Iodine to iodide and iodate ions, the ratio of iodate and iodide ions 
formed in alkaline medium is :  

 vk;ksMhu dk vk;ksMkbM rFkk vk;ksMsV vk;u esas fo"kekuqikrhdj.k ds nkSjku] {kkjh; ek/;e esa cus vk;ksMsV rFkk 

vk;ksMkbM vk;u dk vuqikr gS % 

 (A*) 1 : 5  (B) 5 : 1   (C) 3 : 1   (D) 1 : 3 

Sol. 3I2 + OH–   IO3
– + 5I– (balance reaction) 

 So, ratio is 1 : 5. 

gy. 3I2 + OH–   IO3
– + 5I– (lUrqfyr vfHkfØ;k)  

 blfy, vuqikr 1 : 5 gSA  
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14. If 1 mL of a KMnO4 solution react with 0.140 g Fe2+ and if 1 mL of KHC2O4. H2C2O4 solution react with 
0.1mL of previous KMnO4 solution, how many millilitres of 0.20 M NaOH will react with 1 mL of previous  
KHC2O4. H2C2O4 solution in which all the protons (H+) are ionisable ? 

 (A*)15/16 mL  (B) 13/16  (C) 11/14  (D) None of these  

 ;fn 1 mL KMnO4 foy;u] 0.140 g Fe2+ ds lkFk fØ;k djrk gS rFkk ;fn KHC2O4.H2C2O4 foy;u ds 1 mL dh 

0.1 mL ds KMnO4 foy;u ds lkFk fØ;k djk;h tkrh gS] rks 0.20 M NaOH ds fdrus feyhyhVj (mL) dh 

KHC2O4. H2C2O4 foy;u ds 1 mL ds lkFk fØ;k djkbZ tk;s] ftlesa lHkh izksVksu (H+) vk;uhd`r gSa \  

 (A*)15/16 mL  (B) 13/16  (C) 11/14  (D) buesa ls dksbZ ugha 

Sol. KMnO4 + Fe+2  Fe+3 + Mn+2  
 milli equivalent of KMnO4 = milli equivalent of Fe2+ 

 KMnO4 ds feyh rqY;kad = Fe2+ ds feyhrqY;kad 

 1 × 5 × M = 1× 
140

56
 

 M = 
140 1

56 5




 = 0.5 

 KHC2O4.H2C2O4 = 2 C2O4
2– + KMnO4  Mn2+ + CO2 

 milli eq. of KMnO4 = milli eq. of KH2 C2O4 . H2C2O4 

 KMnO4 ds feyh rqY;kad = KHC2O4 . H2C2O4 ds feyh rqY;kad 

  100 × 5 × 0.5 = 1 × 2 × 2 × M 
    M = 0.0625  

 KHC2O4.H2C2O4 + 3NaOH  3H2O + Na2C2O4 + KNaC2O4 
 meq of KHC2O4.KHC2O4 = meq of NaOH 

 (KHC2O4.H2C2O4 ds feyh rqY;kad = NaOH ds feyh rqY;kad½ 

  3 × 1 × 0.0625  = 0.20 × V 

   V = 
3 0.0625

0.20


= 0.9375mL ;k  mL. 

 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 
 

1. How many equivalents of Mg would have to react in order to liberate 4 NA electrons? (Mg–2e–  Mg2+) 

 4 NA bysDVªkWu mRlftZr djus ds fy, Mg ds fdrus rqY;kad dh vko';drk gksxk\ (Mg–2e–  Mg2+) 

Ans. 4 

Sol. Mg – 2 e–  Mg2+ 
 equivalents = moles × n-factor 
       = 2 × 2 = 4 

Sol. Mg – 2 e–   Mg2+ 

 rqY;kad = eksy × n-xq.kkad 

  = 2 × 2 = 4` 
2. A certain weight of pure CaCO3 is made to react completely with 20 mL of a HCl solution to give 224 

mL of CO2 gas at STP. The normality of the HCl solution is:  

 'kq) CaCO3 ds ,d fuf'pr Hkkj dks HCl foy;u ds 20 mL ds lkFk iw.kZ:i ls vfHkd`r fd;k tkrk gS, tks STP. 

ij CO2 xSl ds 224 mL nsrk gSA HCl foy;u dh ukeZyrk gS % 

Ans. 1  
Sol. 22400 mL volume contains = 1 mole gas 

  224 mL volume contains = 
1

224
22400

 = 
1

100
 mole CO2  

 Eq of CO2 = Eq of HCl   

 
1

100
× 2 = 

20

1000
× N 

 N = 1 N 
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gy- 22400 mL vk;ru j[krk gS = 1 eksy xSl 

  224 mL vk;ru j[krk gS = 
1

224
22400

 = 
1

100
 eksy CO2  

  CO2 ds rqY;kad = HCl ds rqY;kad   

 
1

100
× 2 = 

20

1000
× N 

 N = 1 N 
 
3._ The volume of 3 M Ba(OH)2 solution required to neutralize completly 120 mL of 1.5M H3PO4 solution is:  

 1.5M H3PO4 foy;u ds 120 mL dks iw.kZr% mnklhu djus ds fy, 3 M Ba(OH)2 foy;u ds fdrus vk;ru dh 

vko';drk gksxhA            

Ans. 90  
Sol. milli equivalent of H3PO4 = milli equivalent of Ba(OH)2  
 120 × 1.5 × 3 = V × 3 × 2  
 So, V = 90 mL  

gy. H3PO4 ds feyh rqY;kad = Ba(OH)2 ds feyh rqY;kad 

 120 × 1.5 × 3 = V × 3 × 2  

 blfy,, V = 90 mL  

 
4. In an experiment, 50 mL of 0.1 M solution of a salt reacted with 25 mL of 0.1 M solution of sodium 

sulphite. The half equation for the oxidation of sulphite ion is : 

   SO3
2– (aq) + H2O  SO4

2– (aq) + 2H+ + 2e–  
 If the oxidation number of metal in the salt was 3, what would be the new oxidation number of metal : 

 ,d iz;ksx esa] 0.1 M lksfM;e lYQkbV ds 25 mL ds lkFk ,d yo.k ds 0.1 M foy;u ds 50 mL dh fØ;k djkbZ 

tkrh gSA lYQkbV vk;u ds vkWDlhdj.k ds fy, v)Z&lehdj.k fuEu gS % 

   SO3
2– (aq) + H2O  SO4

2– (aq) + 2H+ + 2e–  

 ;fn yo.k esa /kkrq dk vkWDlhdj.k vad 3 Fkk] rks /kkrq dk u;k vkWDlhdj.k vad D;k gksxk % 

Ans. 2 
Sol.  meq of Na2SO3 = meq of salt 

  25 × 0.1 × 2 = 50 × 0.1 × x  x = 1 
 So, oxidation number of metal decreases by 1. 

  New oxidation number of metal = 3 – 1 = 2. 

gy-  Na2SO3 ds feyh rqY;kad = yo.k ds feyh rqY;kad 

  25 × 0.1 × 2 = 50 × 0.1 × x  x = 1 

 vr% /kkrq dk vkWDlhdj.k vad 1 ls ?kVrk gSA 

  /kkrq dk u;k vkWDlhdj.k vad = 3 – 1 = 2. 

 
5. When tetracarbonylnickel(0) is heated, it dissociates into its components. If 5 moles of this compound is 

heated and the resulting gaseous component is absorbed by sufficient amount of 2O5, liberating 2. 

What volume of 4M Hypo solution will be required to react with this 2 :  Ni(CO)4 
  Ni + 4CO 

 tc VsVªkdkcksZfuyfudy (0) dks xeZ fd;k tkrk gS] rks ;g vius ?kVdksa esa fo;ksftr gks tkrk gSA ;fn bl ;kSfxd ds 

5 eksy dks xeZ fd;k tk;s rFkk ifj.kkeh xSlh; ?kVd] 2O5 dh fuf'pr ek=kk }kjk] 2 eqDr djrs gq,] vo'kksf"kr dj 

fy;k tk;s] rks bl 2 ds lkFk fØ;k djus ds fy, 4 M gkbiks foy;u ds fdrus vk;ru dh vko';drk gksxh : 

    Ni(CO)4 
  Ni + 4CO 

Ans. 2 

Sol. Ni(CO)4 
  Ni + 4CO 

 5CO + 2O5  2 + 5CO2 

 2S2O3
2– + 2  2– + S4O6

2– 

 so moles of 2 produced = 4 moles 
 so moles of hypo used = 8 moles = (4 M) (2 litres). 
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Sol. Ni(CO)4 
  Ni + 4CO 

 5CO + 2O5  2 + 5CO2 

 2S2O3
2– + 2  2– + S4O6

2– 

 vr% 2 ds mRikfnr eksy = 4 eksy 

 vr% gkbiks ds iz;qDr eksy = 8 eksy = (4 M) (2 yhVj) 

 
6. 1 mole of OH– ions is obtained from 85 g of hydroxide of a metal. What is the equivalent weight of the 

metal?  

 85 g /kkrq gkbMªkWDlkbM ls 1 eksy OH– vk;u izkIr gq,A /kkrq ds rqY;kadh Hkkj dh x.kuk djksA 

Ans. 68  
Sol. 85 = Emetal + EOH

–  
 or 85 = Emetal + 17 
 or Emetal = 68 

Sol.  85 = E/kkrq + EOH
–  

 ;k 85 = E/kkrq + 17 

 ;k E/kkrq = 68 

 
7. An oxide of a metal contains 40% oxygen, by weight. What is the equivalent weight of the metal? 

 dksbZ /kkrq dk vkWDlkbM Hkkj ds vuqlkj 40% vkWDlhtu j[krk gSA /kkrq dk rqY;kadh Hkkj D;k gksxk\ 

Ans. 12 

Sol.  40 g, O  60 g metal  /kkrq 

  8 g, O  12 g metal /kkrq (E) 

 

8. In the following reaction, 3Fe + 4H2O  Fe3O4 + 4H2, if the atomic weight of iron is 56, then its 
equivalent weight will be : 

 fuEu vfHkfØ;k esa 3Fe + 4H2O  Fe3O4 + 4H2, ;fn vk;ju dk ijek.kq Hkkj  56 gS] rks bldk rqY;kadh Hkkj D;k 

gksxk% 

Ans. 21 

Sol. 3
0

Fe  + 4H2O 
8/3

3 4Fe O


+ 4H2  

 3Fe + 4H2O   Fe3O4 + 8H+ + 8e– 

 V.F. of Fe = 
8

3
.  

 EFe = 
Atomic mass

V.F.

ijek.oh; Hkkj

la;ksth dkjd
 = 

56

8 / 3
= 21. 

 
9. What volume of 0.05 M Ca(OH)2 solution is needed for complete conversion of 10 mL of 0.1 M H3PO4 

into Ca(H2PO4)2? 

 10 mL 0.1 M H3PO4 dk Ca(H2PO4)2 esa iw.kZ ifjorZu ds fy, 0.05 M Ca(OH)2 foy;u ds fdrus vk;ru dh 

vko';drk gksxh \ 

Ans. 10 mL 

Sol. 
2Ca(OH)meq  = 

3 4H POmeq  

 0.05 × V × 2 = 10 × 0.1 × 1 
 V = 10 mL 
 
10. Potassium acid oxalate K2C2O4.3H2C2O4.4H2O can be oxidized by MnO4

– in acid medium. Calculate the 
volume of (in mL) 1 M KMnO4 reacting in acid solution with 5.08 gram of the acid oxalate.  

 vEyh; ek/;e esa ikSVsf'k;e vEyh; vkWDlsysV K2C2O4.3H2C2O4.4H2O dks MnO4
– }kjk vkWDlhd`r fd;k tkrk gSA 

1 M KMnO4 (mL esa) ds ml vk;ru dh x.kuk dhft,] tks vEyh; foy;u esa 5.08 xzke vEyh; vkWDlysV ds lkFk 

vfHkfØ;k djrk gSA          

Ans. 16  
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Sol. Valency factor of K2C2O4 . 3H2C2O4. 4H2O is 2 + 3(2) = 8  
 (as we now that KMnO4 oxidises only C2O4

2– to CO2)  
 Now equivalent of K2C2O4. 3H2C2O4

 . 4H2O = equivalent of MnO4
–  

  
5.08

508
 × 8 = 1 × 5 × V × 

1

1000
 

 so  V  = 16 mL Ans.  

gy- K2C2O4 . 3H2C2O4 . 4H2O dk la;ksth dkjd 2 + 3(2) = 8 gksrk gSA 

 (tSlk fd gesa Kkr gSa fd KMnO4 dsoy C2O4
2– dks CO2 esa vkWDlhd`r djrk gSA) 

 vc K2C2O4
 . 3H2C2O4

 . 4H2O ds rqY;kad = MnO4
– ds rqY;kad 

  
5.08

508
 × 8 = 1 × 5 × V × 

1

1000
 

 blfy,  V  = 16 mL Ans.  

 
11. In the following reaction, SO2 acts as a reducing agent : 

   SO2 + Cl2 + 2H2O  H2SO4 + 2HCl 
 Find the equivalent weight of SO2. 

 fuEu vfHkfØ;k esa SO2 ,d vipk;d dh rjg dk;Z djrk gS %  

   SO2 + Cl2 + 2H2O  H2SO4 + 2HCl 

 SO2 dk rqY;kadh Hkkj D;k gksxk \ 

Ans. 32 
Sol. v.f. of SO2 = 1 (6 – 4) = 2 

  Eq. wt. =  
M

2
= 

64

2
= 32 

gy. SO2 dk la;ksthdkjd = 1 (6 – 4) = 2 

  rqY;kadh Hkkj = 
M

2
 = 

64

2
= 32  

 

PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj (ONE OR MORE THAN ONE OPTION CORRECT 

TYPE) 
 

1. In the titration of K2Cr2O7 and ferrous sulphate, following data is obtained : 
 V1 mL of K2Cr2O7 solution of molarity M1 requires V2 mL of FeSO4 solution of molarity M2. 
 Which of the following relations is/are true for the above titration : 

 K2Cr2O7 rFkk QSjl lYQsV ds vuqekiu esa fuEu vk¡dM+s izkIr gksrs gSa % 

 K2Cr2O7 ds M1 eksyjrk okys foy;u ds V1 mL ds fy, FeSO4 ds M2 eksyjrk okys foy;u ds V2 mL vko';d 

gksrs gSaA 

 mijksDr vuqekiu ds fy, fuEu esa ls dkSulk@dkSuls lEcU/k lgh gSa % 

 (A*) 6 M1V1 = M2V2  (B) M1V1 = 6 M2V2 (C*) N1V1 = N2V2   (D) M1V1 = M2V2  

Sol. (A) 6 M1V1 = M2V2  [  For K2Cr2O7 , Eq . wt. =
M.wt

6
] 

 (C) N1V1 = N2V2 
 (B) and (D) are not possible. 

gy- (A) 6 M1V1 = M2V2  [  K2Cr2O7 ds fy,, rqY;kadh Hkkj  =
6

v.kq Hkkj 
 ] 

 (C) N1V1 = N2V2 

 (B) rFkk (D) laHko ugha gSA  
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2. Choose the correct statement(s) :        
 (A*) 1 mole of MnO4

– ion can oxidise 5 moles of Fe2+ ion in acidic medium. 
 (B*) 1 mole of Cr2 O7

2– ion can oxidise 6 moles of Fe2+ ion in acidic medium. 
 (C*) 1 mole of Cu2S can be oxidised by 1.6 moles of MnO4

– ion in acidic medium. 
 (D*) 1 mole of Cu2S can be oxidised by 1.33 moles of Cr2O7

2–  ion in acidic medium. 

 lgh dFku@dFkuksa dks pqfu;s % 

 (A*) vEyh; ek/;e esa MnO4
– dk 1 eksy] Fe2+ vk;u ds 5 eksyksa dks vkWDlhd`r dj ldrk gSA  

 (B*) vEyh; ek/;e esa Cr2 O7
2– dk 1 eksy] Fe2+ vk;u ds 6 eksyksa dks vkWDlhd`r dj ldrk gSA  

 (C*) vEyh; ek/;e esa MnO4
–
  vk;u ds 1.6 eksy }kjk Cu2S ds 1 eksy dks vkWDlhd`r fd;k tk ldrk gSA  

 (D*) vEyh; ek/;e esa Cr2O7
2– vk;u ds 1.33 eksy }kjk Cu2S ds 1 eksy dks vkWDlhd`r fd;k tk ldrk gSA  

Sol. equivalent of oxidising agent = equivalents of reducing agent. 

 (vkWDlhdkjd dk rqY;kad = vipk;d dk rqY;kad) 

 
4MnO

Eq   = 2Fe
Eq    

 
4MnO

n   × 5 = 2Fe
n  × 1 

 2
2 7Cr O

Eq   = 2Fe
Eq   

 2
2 7Cr O

n   × 6 = 2Fe
n   × 1 

 
4MnO

Eq   = 
2Cu SEq  

 
4MnO

n   × 6 = 
2Cu Sn  × 8 

 2
2 7Cr O

Eq   = 
2Cu SEq  

 2
2 7Cr O

n   × 6 = 
2Cu Sn × 8 

 
3. Which of the following samples of reducing agents is /are chemically equivalent to 25 mL of 0.2 N 

KMnO4 to be reduced to Mn2+ and water : 
 (A*) 25 mL of 0.2 M FeSO4 to be oxidized to Fe3+ 

 (B) 50 mL of 0.1 M H3AsO3 to be oxidized to H3AsO4 
 (C*) 25 mL of 0.1 M H2O2 to be oxidized to H+ and O2 
 (D*) 25 mL of 0.1 M SnCl2 to be oxidized to Sn4+  

 0.2 N KMnO4 dk 25 mL, tks Mn2+ rFkk ty esa vipf;r gksrk gS] fuEu esa ls fdl vipk;d ds uewus dk 

jklk;fud rqY;kad gSa % 

 (A*) 0.2 M FeSO4 dk 25 mL, Fe3+ esa vkWDlhd`r gksus ds fy,A 

 (B) 0.1 M H3AsO3 dk 50 mL , H3AsO4 esa vkWDlhd`r gksus ds fy,A 

 (C*) 0.1 M H2O2 dk 25 mL , H+ rFkk O2 esa vkWDlhd`r gksus ds fy,A 

 (D*) 0.1 M SnCl2 dk 25 mL , Sn4+ esa vkWDlhd`r gksus ds fy,A 

Sol. milli equivalent of KMnO4 = 25 × 0.2 = 5 meq. 

 (A) Fe2+ Fe3+  
 milli equivalent of FeSO4 = 25 × 0.2 × 1 = 0.2 × 25 = 5 (same) 

 (B) H3AsO3 H3AsO4  
 milli equivalent of  H3AsO3 = 2 × 50 × 0.1 = 10 (not same) 

 (C) H2O2  2H+ + O2   
 milli equivalent of H2O2 = 25 × 0.1 × 2 = 5 (same) 

 (D) Sn2+  Sn4+  
 milli equivalent of SnCl2 = 25 × 0.2 = 25 × 0.1 = 5 (same) 

gy % KMnO4 ds feyh rqY;kad = 25 × 0.2 = 5 meq. 

 (A) Fe2+ Fe3+  

 FeSO4 ds feyh rqY;kad = 25 × 0.2 × 1 = 0.2 × 25 = 5 (leku) 

 (B) H3AsO3 H3AsO4  

 H3AsO3 ds feyh rqY;kad = 2 × 50 × 0.1 = 10 (vleku) 

 (C) H2O2  2H+ + O2   
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 H2O2 ds feyh rqY;kad = 25 × 0.1 × 2 = 5 (leku) 

 (D) Sn2+  Sn4+  

 SnCl2 ds feyh rqY;kad = 25 × 0.2 = 25 × 0.1 = 5 (leku) 

 
4. To a 25 ml H2O2 solution excess acidified solution of KI was added. The iodine liberated 20 ml of 0.3 N 

sodium thiosulphate solution. Use these data to choose the correct statements from the following : 
 (A*) The weight of H2O2 present in 25 ml solution is 0.102 g 
 (B*) The molarity of H2O2 solution is 0.12 M 
 (C) The weight of H2O2 present in 1 L of the solution is 0.816 g 
 (D*) The volume strength of H2O2 is 1.344 L 

 KI ds vEyhd`r vkf/kD; ds foy;u esa 25ml H2O2 dks feyk;k tkrk gSA eqDr gqbZ vk;ksMhu ds fy;s 20 m L, 0.3 N 

lksfM;e Fkk;kslYQsV foy;u dh vko';drk gksrh gS bu vkadM+ksa dks mi;ksx djrs gq, fuEu esa ls lgh dFku dks 

pqfu;s \           

 (A*) 25 ml foy;u esa H2O2 dk Hkkj 0.102 g gSA  (B*) H2O2 foy;u dh eksyjrk 0.12 M gSA  

 (C) foy;u ds 1 yhVj esa H2O2 dk Hkkj 0.816 g gSA  (D*) H2O2 dh vk;ru lkeF;Zrk 1.344 L gSA  

Sol. No. of equivalents of S2O3
2– = 20 × 0.3 × 10–3 = 6 × 10–3 eq. 

 No. of equivalents of I2 produced = 6 × 10–3 eq.  
 No. of equivalents of H2O2 = 6 × 10–3 eq.   

 Wt of H2O2 present in 25 ml of solution = 6 × 10–3 × 17 = 0.102 g ( Eq. wt H2O2 = 17) 
 Statement (A) is correct. 

 Wt of H2O2 in 1L of the solution =
0.102 1000

25


 = 4.08 g 

 Statement (C) is wrong. 

 molarity of H2O2 solution = 
4.08

34
= 0.12 M 

 Statement (B) is correct. 

 2H2O2    2H2O + O2  
 2 mol  1 mol 
 0.2 mol  0.06 mol 
 Volume of O2 at NTP = 0.06 × 22.4 lit 
          = 1.344 lit 
 Statement (D) is correct. 

Sol. S2O3
2– dh rqY;kad dh la[;k = 20 × 0.3 × 10–3 = 6 × 10–3 rqY;kad 

 I2 ds cuus okys rqY;kad dh la[;k = 6 × 10–3 rqY;kad  

 H2O2 rqY;kad dh la[;k = 6 × 10–3 rqY;kad.   

 25 ml foy;u esa mifLFkr H2O2 dk Hkkj = 6 × 10–3 × 17 = 0.102 xzke (H2O2 dk rqY;kadh Hkkj = 17) 

 dFku (A) lgh gSA 

 1L foy;u esa H2O2 dk Hkkj = 
0.102 1000

25


 = 4.08 xzke 

 dFku (C) xyr gS 

 H2O2 foy;u dh eksyjrk = 
4.08

34
= 0.12 M 

 dFku (B) lgh gSA 

 2H2O2    2H2O + O2  
 2 mol  1 mol 
 0.2 mol  0.06 mol 

 NTP ij O2 dk vk;ru = 0.06 × 22.4 lit = 1.344 lit 

 dFku (D) lgh gSA 
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5. There are two sample of HCl having molarity 1N and 0.25 N. Find volume of these sample taken in 
order to prepare 0.75 N HCl solution. (Assume no water is used) : 

 1N rFkk 0.25 N eksyjrk okys HCl ds nks uewus fn, x, gSaA 0.75 N HCl foy;u cukus ds fy, bu uewuksa dk 

vk;ru Øe esa Kkr dhft, ¼;g ekudj fd ty dke esa ugha fy;k tkrk gS½ % 

 (A*) 20 mL, 10 mL (B*) 100 mL, 50 mL (C*) 40 mL, 20 mL (D*) 50 mL, 25 mL 
Sol. For HCl, N = M 

 HCl ds fy,] N = M 

 Final molarity ¼vafre eksyjrk½ = 1 2

1 2

V 1 V 0.25

(V V )

  


= 0.75 

 0.75 (V1 + V2) = V1 + V2 × 0.25 
 0.75 V1 + 0.75 V2 = V1 + V2 × 0.25  
 0.5 V2 = 0.25 V1  

 1

2

V

V
= 2 (All options are possible) (lHkh fodYi lEHko gSaA) 

 
6. If mass of KHC2O4 (potassium acid oxalate) required to reduce 100 mL of 0.02 M KMnO4 in acidic 

medium is x g and to neutralise 100 mL of 0.05 M Ca(OH)2 is y g, then which of the following options 
may be INCORRECT :        

 (A) 2x = y     (B*) x = 2y 
 (C*) x = y     (D*) absolute values of x & y cannot be determined. 

 vEyh; ek/;e esa 0.02 M KMnO4 ds 100 mL dks vipf;r djus ds fy, KHC2O4 (ikSVsf'k;e vEyh; vkWDlsysV½ ds 

x xzke nzO;eku rFkk 0.05 M Ca(OH)2 ds 100 mL dks mnklhu djus ds fy, KHC2O4 ds y xzke nzO;eku vko';d 

gSa] rc x rFkk y ds e/; lEcU/k crkb;sA     
 (A) 2x = y 
 (B*) x = 2y 
 (C*) x = y 

 (D*) x rFkk y dk fujis{k ¼absolute½ eku Kkr ugha fd;k tk ldrkA 

Sol. m.eq. of KMnO4 = m.eq. of KHC2O4  

 0.02 × 100 × 5 =
x

M
× 2 × 1000     ....(1) 

 m eq. of Ca(OH)2 = m. eq of KHC2O4  

 0.05 × 100 × 2 = 
y

M
× 1  × 1000 (M = Mol. wt. of KHC2O4) ....(2) 

 Divide (1) and (2) 

 
0.02 100 5

0.05 100 2

 

 
 = 

2x

y
    1 = 

2x

y
   2x = y 

gy % KMnO4 ds feyh rqY;kad = KHC2O4 ds feyh rqY;kad  

 0.02 × 100 × 5 = 
x

M
 × 2 × 1000    ....(1) 

 Ca(OH)2 ds feyh rqY;kad  = KHC2O4 ds feyh rqY;kad  

 0.05 × 100 × 2 = 
y

M
 × 1 × 1000 (M = KHC2O4 dk v.kqHkkj) ....(2) 

 lehdj.k (1) dks (2) ls Hkkx nsus ij % 

 
0.02 100 5

0.05 100 2

 

 
 =

2x

y
  

 1 = 
2x

y
   2x = y 
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PART - IV : COMPREHENSION 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

 
Read the following passage carefully and answer the questions.  

fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A 

 
Comprehension # 1 
 Equivalent Mass : 
 The equivalent mass of a substance is defined as the number of parts by mass of it which combine with 

or displace 1.0078 parts by mass of hydrogen, 8 parts by mass of oxygen and 35.5 parts by mass of 
chlorine. 

 The equivalent mass of a substance expressed in grams is called gram equivalent mass. 
 The equivalent mass of a substance is not constant. It depends upon the reaction in which the 

substance is participating. A compound may have different equivalent mass in different chemical 
reactions and under different experimental conditions. 

 (A) Equivalent mass of an acid : It is the mass of an acid in grams which contains 1.0078 g of 
replaceable H+ ions or it is the mass of acid which contains one mole of replaceable H+ ions. It may be 
calculated as : 

 Equivalent mass of acid = 
Molecular mass of acid

Basicity of acid
 

 Basicity of acid = number of replaceable hydrogen atoms present in one molecule of acid 
 (B) Equivalent mass of a base : It is the mass of the base which contains one mole of replaceable 

OH– ions in molecule. 

 Equivalent mass of base = 
Molecular mass of base

Aciditiy of base
 

 Acidity of base = Number of replaceable OH– ions present in one molecule of the base 
 

 Equivalent mass of an oxidising agent : 

(a) Electron concept : Equivalent mass of oxidising agent = 
Molecular mass of oxidising agent

Number of electrons gained by one molecule
 

(b) Oxidation number concept : Equivalent mass of oxidising agent =  
Molecular mass of oxidising agent

Total change in oxidation number
per molecule of oxidising agent

 

vuqPNsn # 1 

 rqY;kad nzO;eku % 

 rqY;kad nzO;eku inkFkZ dk og nzO;eku gSa] tks gkbMªkstu ds nzO;eku ls 1.0078 Hkkx] vkWDlhtu ds nzO;eku ls 8 Hkkx 

rFkk Dyksjhu ds nzO;eku ls 35.5 Hkkx ds lkFk la;ksftr gksrk gSA ,d inkFkZ ds rqY;kad nzO;eku dks xzke esa O;Dr 

djus ij xzke rqY;kad nzO;eku dgk tkrk gSA  

 ,d inkFkZ dk rqY;kad nzO;eku fu;r ugha gksrk gSA ;g ml vfHkfØ;k ij fuHkZj djrk gS] ftlesa inkFkZ Hkkx ysrk gSA 

,d ;kSfxd dk fHkUu jklk;fud vfHkfØ;kvksa rFkk fHkUu izk;ksfxd ifjfLFkfr;ksa esa fHkUu rqY;kad nzO;eku gksrk gSA  

 (A) ,d vEy dk rqY;kad nzO;eku % ;g ,d vEy dk xzke esa og nzO;eku gS] ftlesas foLFkkfir H+ vk;u ds 1.0078 

xzke gksrs gaS vFkok ;g vEy dk og nzO;eku gS ftlesa foLFkkfir H+ vk;u ds ,d eksy gksrs gSaA bls fuEu izdkj ls 

ifjdfyr fd;k tkrk gS % 

 vEy dk rqY;kad nzO;eku = 
vEy dk vkf.od nzO;eku

vEy dh {kkjdrk
 

 vEy dh {kkjdrk =  vEy ds ,d v.kq esa mifLFkr foLFkkfir gkbMªkstu ijek.kqvksa dh la[;k  

 (B) ,d {kkj dk rqY;kad nzO;eku % ;g {kkj dk og nzO;eku gS tks v.kq esa foLFkkfir OH– ds ,d eksy j[krk gSA  

 {kkj dk rqY;kad nzO;eku = 
{kkj dk vkf.od nzO;eku

{kkj dh vEyrk
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 {kkj dh vEyrk =  {kkj ds ,d v.kq esa mifLFkr foLFkkfir OH– vk;uksa dh la[;k  

 ,d vkWDlhdkjd dk rqY;kad nzO;eku  

 (a) bysDVªkWu ladYiuk % vkWDlhdkjd dk rqY;kad nzO;eku = 
vkWDlhdkjd dk vkf.od nzO;eku

,d v.kq }kjk izkIr bysDVª kWu dh la[;k  
 

 (b) vkWDlhdj.k la[;k ladYiuk % vkWDlhdkjd dk rqY;kad nzO;eku =  

 
vkWDlhdkjd dk vkf.od nzO;eku

vkWDlhdkjd d s fy, izfr v.kq vkWDlhdj.k la[; k e sa dqy ifjorZu 
 

 

1. Equivalent mass of Ba(MnO4)2 in acidic medium is : (where M stands for molar mass)  

 vEyh; ek/;e esa Ba(MnO4)2 dk rqY;kad nzO;eku (tgk¡ M = eksyj nzO;eku) gS % 

 (A) M/5   (B) M/6   (C*) M/10  (D) M/2 

Sol. 10 e– + 2MnO4
–  2Mn2+ ; v.f. = 10 

  Eq. mass of Ba(MnO4)2  (Ba(MnO4)2 dk rqY;kad nzO;eku) = 
M

10
 

 
2. Equivalent mass of Fe0.9O in reaction with acidic K2Cr2O7 is : (M = Molar mass) 

 vEyh; K2Cr2O7 ds lkFk vfHkfØ;k esa Fe0.9O dk rqY;kad nzO;eku gS : (M = eksyj nzO;eku) 

 (A) 7 M/10  (B*) 10 M/7  (C) 7 M/9  (D) 9 M/7 

Sol. Fe0.9 O + K2Cr2O7  Fe+3 + Cr+3  

 n factor of Fe0.9 O = 0.9
2

3
0.9

 
 

 
= 0.7 

  Eq mass = 
M

0.7
 = 

10M

7
 

gy- Fe0.9O + K2Cr2O7  Fe+3 + Cr+3  

 Fe0.9O dk n xq.kkad = 0.9
2

3
0.9

 
 

 
= 0.7 

  rqY;kad Hkkj = 
M

0.7
 =

10M

7
  

 

3. Equivalent weight of oxalic acid salt in following reaction is : (Atomic masses : O = 16, C = 12, K = 39) 

 H2C2O4 + Ca(OH)2  CaC2O4 + H2O   

 fuEu vfHkfØ;k esa vkWDt+sfyd vEy yo.k dk rqY;kadh Hkkj gS: (ijekf.o; Hkkj : O = 16, C = 12, K = 39) 

 H2C2O4 + Ca(OH)2  CaC2O4 + H2O  
 (A) 90    (B) 45    (C*) 64    (D) 128  

Sol. n factor is 2   n xq.kkad 2 gSA  

 Eq. weight = 
M

2
   rqY;kad Hkkj = 

M

2
 

 = 
128

2
= 64.   

 
Comprehension # 2 
 Some amount of “20V” H2O2 is mixed with excess of acidified solution of KI. The iodine so liberated 

required 200 mL of 0.1 N Na2S2O3 for titration. 

 

vuqPNsn # 2 

 “20V” H2O2 dh dqN ek=kk dks vEyhd`r KI foy;u ds vkf/kD; ds lkFk fefJr fd;k tkrk gSA eqDr gqbZ vk;ksMhu ds 

vuqekiu ds fy, 0.1 N Na2S2O3 ds 200 mL vko';d gSaA 
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4. The volume of H2O2 solution is : 

 H2O2 foy;u dk vk;ru gS % 

 (A) 11.2 mL  (B) 37.2 mL  (C*) 5.6 mL  (D) 22.4 mL  
Sol.  Let V mL of H2O2 is taken 

 Normality = 
20

5.6
 

 meq of H2O2 = meq of 2 liberated = meq of Na2S2O3 

  V x 
20

5.6
 = 200 x 0.1   V = 5.6 mL 

gy- ekuk fd H2O2 dk V mL fy;k tkrk gSA 

 ukeZyrk = 
20

5.6
 

 H2O2 ds feyh rqY;kad = eqDr 2 ds feyh rqY;kad = Na2S2O3 ds feyh rqY;kad 

  V x 
20

5.6
 = 200 x 0.1   V = 5.6 mL 

 

5. The mass of K2Cr2O7 needed to oxidise the above volume of H2O2 solution  is : 

 H2O2 foy;u ds mijksDr vk;ru dks vkWDlhd`r djus ds fy, K2Cr2O7 dk vko';d nzO;eku gS % 

 (A) 3.6 g  (B) 0.8 g  (C) 4.2 g  (D*) 0.98 g 
Sol. meq of H2O2 = meq of K2Cr2O7 

   5.6 × 
20

5.6
 = 

x

294
 x 6 x 1000 

  x = 
20 294

6 1000




 = 0.98 

  Mass of K2Cr2O7 needed 
  x = 0.98 g 

gy-  H2O2 ds feyh rqY;kad = K2Cr2O7 ds feyh rqY;kad 

   5.6 × 
20

5.6
 = 

x

294
x 6 x 1000 

  x = 
20 294

6 1000




 = 0.98 

 K2Cr2O7 dk vko';d nzO;eku 

  x = 0.98 g 
 
6. The volume of O2 at STP that would be liberated by above H2O2 solution on disproportionation is : 

 STP ij O2 dk og vk;ru] tks fd mijksDr H2O2 foy;u dk fo"kekuqikrhdj.k }kjk eqDr gksxk] fuEu gS % 

 (A) 56 mL   (B*) 112 mL   (C) 168 mL  (D) 224 mL 

Sol. 1000 mL H2O2  liberates 20 L O2 at STP 

  1 mL H2O2 
20

1000
 x 1000 mL O2 

  5.6  20 × 5.6 mL of O2 = 112 mL of O2 

gy- 1000 mL H2O2  eqDr 20 L O2 (STP ij) 

  1 mL H2O2 
20

1000
  x 1000 mL O2 

  5.6 O2 ds 20 × 5.6 mL = O2 ds 112 mL 
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Comprehension # 3 

Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns 
of the following table. 

Equivalent weight = 
Molecular weight / Atomic weight

n factor
 n-factor is very important in redox as well as non-

redox reactions. 
In general n-factor of acid/base is number of moles of H+/OH– furnished per mole of acid/base. n-factor 
of reactions is number of moles of electrons lost or gained per mole of reactant columns 1, 2, 3 contain 
reactions, n-factor & equivalent weight respectively. 

Column-1 Column-2 Column-3 

(I) MnO4
– + 2H2O MnO2+4OH– (i) 1 (P) 158 

(II) MnO4
–   MnO4

–2 (ii) 
10

6
 (Q) 96 

(III) Br2 + OH–  BrO3
– + Br– (iii) 3 (R) 34 

(IV) H2O2  O2 + H2O (iv) 2 (S) 52.6 

 

vuqPNsn # 3 

uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.7, Q.8 vkSj Q.9 ds mÙkj 

nhft;sA 

rqY;kadh Hkkj = 
n 

vkf.kod Hkkj@ijek.kfod Hkkj 

dkjd
 n-dkjd] fjMkWDl vfHkfØ;k ds lkFk&lkFk ukWu fjMkWDl vfHkfØ;k ds 

fy, Hkh egRoiw.kZ gSA lkekU;r% vEy ({kkj ds fy, n-dkjd) Øe'k% H+/OH– lkiuks ds eksyksa dh la[;k izfreky 

vEy@{kkj gSA vkDlhd`r vip;u vfHkfØ;k ds fy, n-dkjd] izfreksy fØ;kdkjd ls eqDr ;k xzg.k fd;s gq;s 

CysdMkWu ds eksyksa dh la[;k gSA dkWye 1, 2, 3 esa Øe'k% vfHkfØ;k n-dkjd o rqY;kadh Hkkj gSA  

dkWye-1 dkWye-2 dkWye-3 

(I) MnO4
– + 2H2O MnO2+4OH– (i) 1 (P) 158 

(II) MnO4
–   MnO4

–2 (ii) 
10

6
 (Q) 96 

(III) Br2 + OH–  BrO3
– + Br– (iii) 3 (R) 34 

(IV) H2O2  O2 + H2O (iv) 2 (S) 52.6 

 
7._ For KMnO4 in strong basic medium correct combination is - 

 izcy {kkjh; ek/;e esa KMnO4 ds fy, lgh la;kstu gS& 

 (A) (I) (ii) (R)  (B*) (II) (i) (P)  (C) (II) (iii) (S)  (D) (I) (iv) (Q) 
Sol. KMnO4 in basic medium reaction is  

  MnO4
–    MnO4

–2 
    Oxidation Number 

         +7              +6    E = 
M

n factor




 

 Change in O.N. = 7 – 6 = 1, n-factor = 1     = 
158

1
 = 158 

Sol. {kkjh; ek/;e esa KMnO4 dh vfHkfØ;k gksxh%  

  MnO4
–    MnO4

–2 

   vkWDlhdj.k la[;k 

         +7                +6   E = 
M

n factor




 

 ifjofrZr vkWDlhdj.k la[;k = 7 – 6 = 1, n-?kVd = 1     = 
158

1
 = 158  
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8._ For KMnO4 in neutral medium correct combination is - 

 mnklhu ek/;e esa KMnO4 ds fy, lgh la;kstu gS& 

 (A) (I) (iii) (Q)  (B) (II) (i) (R)  (C*) (I) (iii) (S)  (D) (II) (iii) (R) 
Sol. KMnO4 in neutral medium, reaction is 

         MnO4
–   MnO2 

 O.N.  +7            +4     
 Change in ON = 7 – 4 = 3, n-factor = 3      

 E = 
158

3
 = 52.6 

Sol. mnklhu ek/;e esa KMnO4 dh vfHkfØ;k gksxh% 

           MnO4
–   MnO2 

 vkWDlhdj.k la[;k   +7            +4     

 ifjofrZr vkWDlhdj.k la[;k = 7 – 4 = 3, n-?kVd = 3  

 E = 
158

3
 = 52.6 

 
9._ For a disproportionation reaction the only correct combination is - 

 ,d fo"kekuqikrhdj.k vfHkfØ;k ds fy, lgh la;kstu gS& 

 (A) (I) (ii) (R)  (B) (II) (ii) (Q)  (C) (IV) (i) (S)  (D*) (III) (ii) (Q) 
Sol. For disproportionation reaction 

 Br2 + 2e–  2Br– (n = 2) reduction 

 Br2 + 2OH–  2BrO3
– + 6H2O + 10e– (n = 10) oxidation Br2 undergoes distoroportionation reaction in 

basic medium to give Br– ion & BrO3
– ion in reduction & oxidation reactions respectively. 

Sol. ,d fo"kekuqikrhdj.k vfHkfØ;k ds fy, 

 Br2 + 2e–  2Br– (n = 2) vip;u 

 Br2 + 2OH–  2BrO3
– + 6H2O + 10e– (n = 10) oxidation Br2 undergoes distoroportionation reaction in 

basic medium to give Br– ion & BrO3
– ion in reduction & oxidation reactions respectively. 

 

 
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

* Marked Questions may have more than one correct option. 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -   
 

1. In basic medium, I– is oxidised by MnO4
–. In this process, I– changes to :   [JEE 2004, 3/144] 

 {kkjh; ek/;e esa I– dks MnO4
– }kjk vkWDlhd`r fd;k tkrk gSA bl izØe esa I– fuEu esa ifjofrZr gksrk gS % 

           [JEE 2004, 3/144] 

 (A*) IO3
–  (B) I2   (C) IO4

–    (D) IO– 

Sol.  2MnO4
– + I– + H2O  2MnO2 + IO3

– + 2OH–. 
 
2. Consider a titration of potassium dichromate solution with acidified Mohr's salt solution using 

diphenylamine as indicator. The number of moles of Mohr's salt required per mole of dichromate is :  
[JEE 2007, 3/162]  

 iksVsf'k;e Mk;ØksesV foy;u vkSj vEyh;d`r eksgj&yo.k foy;u ds MkbQsuhy ,ehu lwpd ds lkFk vuqekiu ij 

fopkj dhft,A Mk;ØksesV ds izfr eksy ds fy, eksgj&yo.k ds dqy eksyksa dh la[;k gS % [JEE 2007, 3/162]  

 (A) 3   (B) 4   (C) 5   (D*) 6   

Sol.   Cr2O7
2–    +    Fe2+     2Cr3+   +   Fe3+   +   7H2O 

  n = 6         n=1  
 1 mole of Cr2O7

2–  will require six moles of Fe2+ ions.  

 1 eksy Cr2O7
2–  ds fy, 6 eksy Fe2+ dh vko';drk gksxhA  
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11. The reagent (s) used for softening the temporary hardness of water is (are) :  [JEE 2010, 3/163]  

 ty dh vLFkk;h dBksjrk dk e`nqdj.k djus okyk@okys vfHkdkjd gS@gSa % 

 (A) Ca3(PO4)2  (B*) Ca (OH)2  (C) Na2CO3  (D) NaOCl 

Sol. (B) Ca(HCO3)2 + Ca(OH)2 (calculated amount)  2CaCO3  (white) + 2H2O 

       Mg(HCO3)2 + 2Ca(OH)2 (calculated amount)  2CaCO3  (white) + Mg(OH)2  (white) + 2H2O 

 It is called Clark's method. 

gy % (B) Ca(HCO3)2 + Ca(OH)2 (ifjdfyr ek=kk)  2CaCO3  ('osr) + 2H2O 

       Mg(HCO3)2 + 2Ca(OH)2 (ifjdfyr ek=kk)  2CaCO3  ('osr) + Mg(OH)2  ('osr) + 2H2O 

 ;g DykdZ fof/k dgykrh gSA  

 
Paragraph for Questions Nos. 3 to 4  

 Bleaching powder and bleach solution are produced on a large scale and used in several house hold 
products. The effectiveness of bleach solution is often measured by iodometry.  

 

iz'u 3 ls 4 ds fy, vuqPNsn  

 fojatd pw.kZ (bleaching powder) vkSj fojatd foy;u dk cMh ek=kk esa mRikn fd;k tkrk gSA budk iz;ksx dbZ 

?kjsyw mRiknksa esa gksrk gSA fojatd foy;u dh dk;Z{kerk vDlj vk;MsfefVª (iodometry) esa ekih tkrh gSA 

 
3. 25 mL of household bleach solution was mixed with 30 mL of  0.50 M KI and 10 mL of  4N acetic acid. 

In the titration of the liberated iodine, 48 mL of 0.25 N Na2S2O3 was used to reach the end point. The 
molarity  of the household bleach solution is    [IIT-JEE 2012, 3/136]  

 ?kjsyw fojatd (bleach) foy;u ds 25 mL dks 0.50 M KI ds 30 mL vkSj 4N ,slhfVd vEy (acetic acid) ds 10 

mL ds  ds lkFk feyk;k x;kA fuLrkfjr iodine ds varh; vuqekiu (end point titration) ds fy;s 0.25 N Na2S2O3 

ds 48 mL yxsA ?kjsyw fojatd foy;u dh eksyjrk D;k gS\   [IIT-JEE 2012, 3/136]  

 (A) 0.48 M  (B) 0.96 M  (C*) 0.24 M  (D) 0.024 M  
Sol. milli mole of Hypo  = 0.25 × 48 
    = 2 × milli mole of Cl2 

 milli mole of Cl2  = 
2

4825.0 
 = 6 milli mole 

   = milli mole of Cl2 = milli mole of CaOCl2 

 So, molarity = M
25

6
 = 0.24 M 

gy gkbiks ds feyh eksy = 0.25 × 48 

   = 2 × Cl2 ds feyh eksy 

 Cl2 ds feyh eksy = 
2

4825.0 
 = 6 feyh eksy 

   = Cl2 ds feyh eksy = CaOCl2 ds feyh eksy 

 blfy,] eksyjrk = M
25

6
 = 0.24 M 

 
4. Bleaching powder contains a salt of an oxoacid as one of its components. The anhydride of that 

oxoacid is  

 fojatd pw.kZ (bleaching powder) esa vU; mRiknksa ds vykok ,d vkWDlksvEy (oxoacid) dk yo.k Hkh mifLFkr gSA 

ml vkWDlksvEy dk ,ugkbMªkbM (anhydride) fuEu gSA 

 (A*) Cl2O  (B) Cl2O7  (C) ClO2  (D) Cl2O6 

Sol. CaOCl2 = Ca(OCl)Cl 

 OCl– – Hypochlorite ion (gkbiks DyksjkbV vk;u ) 

 which is anion of HOCl (tks fd HOCl dk _.kk;u gSA) 

 Anhydride of HOCl (HOCl dk ,ugkbMªkbM) = Cl2O  
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5.* For the reaction :  I¯ + ClO3
– + H2SO4  Cl¯ + HSO4

– + I2 
 The correct statement(s) in the balanced equation is/are : [JEE (Advanced) 2014, 3/120]  

 (A*) Stoichiometric coefficient of –

4HSO  is 6. (B*) Iodide is oxidized. 

  (C) Sulphur is reduced.    (D*) H2O is one of the products.  

 fuEufyf[kr vfHkfØ;k ds fy, I¯ + ClO3
– + H2SO4  Cl¯ + HSO4

– + I2 

 lUrqfyr lehdj.k ds fy, lR; dFku gS ¼gSa½ %   [JEE (Advanced) 2014, 3/120]  

 (A*) –

4HSO dk mfpr rRokuqikrh xq.kkad (Stoichiometric coefficient) 6 gSA  

 (B*) vk;ksMhu vkDlhd`r gksrk gSA 

  (C) lYQj vipf;r gksrk gSA  

 (D*) ,d mRikn ty gSA  

Sol. – – – –

3 2 4 4 2 26 ClO 6H SO Cl 6HSO 3 3H O         

 Hence, I– is oxidised to I2 

 Coefficient of –

4HSO = 6  

 and H2O is one of the product. 
 Hence (A), (B), (D) 

gy-  – – – –

3 2 4 4 2 26 ClO 6H SO Cl 6HSO 3 3H O         

 vr%] I–, I2 esa vkDlhd`r gksrk gSA  

 –

4HSO  dk xq.kkad = 6  

 rFkk ,d mRikn ty (H2O) gS  

 vr%(A), (B), (D)  

 
6. To measure the quantity of MnCl2 dissolved in an aqueous solution, it was completely converted to 

KMnO4 using the reaction. 

  MnCl2 + K2S2O8 + H2O  KMnO4 + H2SO4 + HCl (equation not balanced). 

 Few drops of concentrated HCl were added to this solution and gently warmed. Further, oxalic acid 
(225 mg) was added in portions till the colour of the permanganate ion disappeared. The quantity of 
MnCl2 (in mg) present in the initial solution is ____. 

 (Atomic weights in g mol–1 : Mn = 55, Cl = 35.5)               [JEE (Advanced) 2018, 3/120] 

 ,d tyh; foy;u esa ?kqfyr MnCl2 dh ek=kk ds ekiu ds fy,] bls vfHkfØ;k 

  MnCl2 + K2S2O8 + H2O  KMnO4 + H2SO4 + HCl (lehdj.k larqfyr ugha gS). 

 ds vuqlkj iw.kZr;k KMnO4 esa ifjofrZr fd;k x;kA lkUæ HCl dh dqN cw¡nsa bl foy;u esa Mkyh x;h vkSj mls gYds 

ls xje fd;k x;kA vkxs] ijeSxuSV vk;u dk jax xk;c gksus rd vkWDlkfyd vEy (225 mg) dks va'kksa esa Mkyk x;kA 

izkjfEHkd foy;u esa MnCl2  dh ek=kk (mg esa) ____gSA 

 (ijek.kq Hkkj g mol–1 esa : Mn = 55, Cl = 35.5)               [JEE (Advanced) 2018, 3/120] 

Ans. 126 mg  

Sol. 2MnCl2 + 5K2S2O8 + 8H2O  2KMnO4 + 4K2SO4 + 6H2SO4 + 4HCl  .......(1) 

 2KMnO4 + 5H2C2O4 + 3H2SO4 K2SO4 + 2MnSO4 + 8H2O + 10CO2  .......(2) 
 Mass of oxalic acid added = 225 mg 

 Milimoles of oxalic acid added = 5.2
90

225
  

 From equation (2) 
 Milimoles of KMnO4 used to react with oxalic acid = 1 
 and milimoles of MnCl2 required initially = 1 

  Mass of MnCl2 required initially = 1 × 126 = 126 mg  

Sol. 2MnCl2 + 5K2S2O8 + 8H2O  2KMnO4 + 4K2SO4 + 6H2SO4 + 4HCl  .......(1) 

 2KMnO4 + 5H2C2O4 + 3H2SO4 K2SO4 + 2MnSO4 + 8H2O + 10CO2  .......(2) 

 feyk;s x;s vkWDtsfyd vEy dk nzO;eku = 225 mg 

 feyk;s x;s vkWDtsfyd vEy ds fefyeksy = 5.2
90

225
  
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 lehdj.k (2) ls 

 vkWDtsfyd vEy ds lkFk fØ;k djus ds fy, iz;qDr KMnO4 ds fefyeksy = 1 

 rFkk izkjEHk es vko';d MnCl2 ds fefyeksy = 1 

   izkjEHk es vko';d MnCl2 ds nzO;eku = 1 × 126 = 126 mg 

 

PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 

 

OFFLINE JEE-MAIN 
 
3. The oxidation state of chromium in the final product formed by the reaction between KI and acidified 

potassium dichromate solution is :      [AIEEE 2005, 3/225] 

 KI rFkk vEyh; ikSVsf'k;e MkbØksesV foy;u ds e/; vfHkfØ;k }kjk fufeZr vfUre mRikn esa Cr dh vkWDlhdj.k 

voLFkk fuEu gS          [AIEEE 2005, 3/225] 

 (1) + 4   (2) + 6   (3) + 2   (4*) + 3 

Sol.  

 
4.  Amount of oxalic acid present in a solution can be determined by its titration with KMnO4 solution in the 

presence of H2SO4. The titration gives unsatisfactory result when carried out in the presence of HCl,               
because HCl :         [AIEEE 2008, 3/105] 

 (1) furnishes H+ ions in addition to those from oxalic acid. 
 (2*) reduces permanganate to Mn2+. 
 (3) oxidises oxalic acid to carbon dioxide and water. 
 (4) gets oxidised by oxalic acid to chlorine. 

 ,d foy;u esa mifLFkr vkWDt+sfyd vEy dh ek=kk dks H2SO4 dh mifLFkfr esa KMnO4 ds foy;u ds lkFk vuqekiu 

djds Kkr fd;k tk ldrk gSA ;fn ;g vuqekiu HCl dh mifLFkfr esa fd;k tkrk gS] rks ifj.kke larks"kizn ugha 

gksrk gS, D;ksafd HCl :         [AIEEE 2008, 3/105] 

 (1) vkWDt+sfyd vEy ls izkIr H+ vk;uksa ds vykok vkSj H+ vk;u nsrk gSA 

 (2*) ijeSaxusV dks Mn2+
 esa vipf;r djrk gSA 

 (3) vkWDt+sfyd vEy dks dkcZu MkbvkWDlkbM vkSj ty esa vkWDlhd`r dj nsrk gSA 

 (4) vkWDt+sfyd vEy }kjk Dyksjhu esa vkWDlhd`r gks tkrk gSA 

Sol. HCl reduces MnO4
– to Mn2+ and itself oxidises to Cl2. 

gy- HCl, MnO4
–  dks Mn2+ esa vipf;r djrk gS rFkk Lo;a Cl2 esa vkWDlhd`r gks tkrk gSA 

 
5. 29.5 mg of an organic compound containing nitrogen was digested according to Kjeldahl’s method and 

the evolved ammonia was absorbed in 20 mL of 0.1 M HCl solution. The excess of the acid required 15 
mL of 0.1 M NaOH solution for complete neutralization. The percentage of nitrogen in the compound is :  

           [AIEEE 2010, 4/144] 

 29.5 mg dkcZfud ;kSfxd esa ukbVªkstu vkdyu ds fy, tsYMkWy fof/k ds vuqlkj vfHkd`r fd;k x;k vkSj eqDr 

veksfu;k dks 20 mL 0.1 M HCl foy;u esa vo'kksf"kr fd;k x;kA vEy ds vkf/kD; dks iw.kZ mnklhu djus ds fy, 

15 mL 0.1 M NaOH foy;u dh vko';drk gqbZA ;kSfxd esa ukbVªkstu dh izfr'krrk gS % [AIEEE 2010, 4/144] 

 (1) 59.0    (2) 47.4   (3*) 23.7  (4) 29.5 
Sol. Weight of organic compound = 29.5 mg  

  NH3 + HCl NH4Cl  

 HCl (remaining) + NaOH  NaCl + H2O    
           (1.5 m mole)  
 Total milimole of HCl = 2  
 mili mole of HCl used by NH3 = 2 – 1.5 = 0.5  
 mili mole of NH3 = 0.5  

 weight of NH3  = 0.5  17 mg  = 8.5 mg  
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 weight of nitrogen =  
14

17
 8.5 mg = 7 mg  

  % of Nitrogen in compound = 
7

29.5
 100 = 23.7 %.  

gy. dkcZfud ;kSfxd dk Hkkj = 29.5 mg  

  NH3 + HCl  NH4Cl  

 HCl ('ks"k) + NaOH  NaCl + H2O    

           (1.5 feyh eksy)  

 HCl ds dqy feyh eksy = 2  

 NH3 }kjk iz;qDr fd;s x;s HCl ds eksy = 2 – 1.5 = 0.5  

 NH3 ds feyh eksy = 0.5  

 NH3 dk Hkkj = 0.5  17 mg = 8.5 mg  

 ukbVªkstu dk Hkkj = 
14

17
 8.5 mg = 7 mg  

  ;kSfxd esa ukbVªkstu dh izfr'krrk = 
7

29.5
 100  = 23.7 %. 

 

6. Consider the following reaction : xMnO4
– + yC2O4

2– + zH+  xMn2+ + 2yCO2
 + 

z

2
H2O  

 The values of x, y and z in the reaction are, respectively :  [JEE(Main) 2013, 4/120] 
  (1) 5, 2 and 16   (2) 2, 5 and 8  (3*) 2, 5 and 16  (4) 5, 2 and 8  

 fuEufyf[kr vfHkfØ;k ij fopkj dhft, %  

 xMnO4
– + yC2O4

2– + zH+  xMn2+ + 2yCO2
 + H2O  

 bl vfHkfØ;k esa x, y rFkk z ds eku Øe'k% gSa %      [JEE(Main) 2013, 4/120]  

  (1) 5, 2 rFkk 16   (2) 2, 5 rFkk 8  (3*) 2, 5 rFkk 16  (4) 5, 2 rFkk 8 

Sol. MnO4
–      +       C2O4

2–  + H+ Mn2 + CO2 + 
z

2
H2O   

 vf = 1(7 –2)       vf = 2(3–2) 
    = 5    = 2 
 Balanced Equation :  

 2MnO4
– + 5C2O4

2–  + 16 H+ 2Mn2+  + 10 CO2 + 8H2O  
 So, x = 2, y = 5 & z = 16.  

Sol. MnO4
–      +       C2O4

2–  + H+ Mn2 + CO2 + H2O   
 vf = 1(7 –2)       vf = 2(3–2) 
    = 5    = 2 

 vr% larqfyr lehdj.k fuEu gS  

 2MnO4
– + 5C2O4

2–  + 16 H+ 2Mn2+  + 10 CO2 + 8H2O  

 vr%, x = 2, y = 5 rFkk z = 16.  

7. For the estimation of nitrogen, 1.4 g of an organic compound was digested by Kjeldahl method and the 

evolved ammonia was absorbed in 60 mL of 
M

10
sulphuric acid. The unreacted acid required 20 mL 

of
M

10
  sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is : 

                 [JEE(Main) 2014, 4/120] 

 ukbVªkstu ds vkdyu ds fy, 1.4 xzke dkcZfud ;kSfxd dks tsYMkWy fof/k ds vuqlkj vifpr fd;k x;k rFkk eqDr 

gq, veksfu;k dks 60 feyh  lY¶;wfjd vEy esa vo'kksf"kr fd;k x;kA vfØ;k'khy vEy ds iw.kZ mnklhuhdj.k ds fy, 

20 feyh 
M

10
lksfM;e gkbMªkWDlkbM dh vko';drk gqbZA ;kSfxd esa ukbVªkstu dh izfr'krrk gS %           

        [JEE(Main) 2014, 4/120] 
 (1) 6%   (2*) 10%   (3) 3%   (4) 5% 
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Sol. Mass of organic compound = 1.4 g  
 let it contain x mmole of N atom.  

 organic compound  NH3  
             x m mole 

 2NH3 + H2SO4  (NH4)2 SO4. (1st) 
         6 mmole  
      initially taken. 

 H2SO4 + 2NaOH  Na2SO4 + 2H2O  (2nd) 
         2 mmole  
         reacted 
 Hence m moles of H2SO4 reacted in 2nd equation = 1  

  m moles of H2SO4 reacted from 1st equation = 6 – 1 = 5 m moles 

  m moles of NH3  in 1st equation = 2 × 5 = 10 m moles 

  m moles of N atom in the organic compound = 10 m moles 

  mass of N = 10 × 10–3 × 14 = 0.14 g  

 % of N = 
0.14

100
1.4

  = 10 %  

Sol. dkcZfud ;kSfxd dk nzO;eku = 1.4g  

 ekuk fd ;g N ijek.kqvksa ds X m mole j[krk gSA 

 dkcZfud ;kSfxd  NH3  

       x m mole 

 2NH3 + H2SO4  (NH4)2 SO4. (1st) 
         6 m mole   

    izkjEHk esa fy;s x;s 

 H2SO4 + 2NaOH Na2SO4 + 2H2O  (2nd) 
         2 mmole  

        vfHkd`r gksrs gSaA  

 bl izdkj f}rh; lehdj.k esa vfHkd`r H2SO4 ds m mole = 1  

  lehdj.k (1) esa vfHkd`r H2SO4 ds m mole = 6 –1 = 5  

  1st lehdj.k esa NH3 ds m mole = = 2 × 5 = 10 m moles 

  dkcZfud ;kSfxd esa N ijek.kqvksa ds m mole  = 10 m moles 

  N dk nzO;eku = 10 × 10–3 × 14 = 0.14 g  

 N dk % =
0.14

100
1.4

 = 10 %  

 

ONLINE JEE-MAIN 
 
1. Hydorgen peroxide acts both as an oxidising and as a reducing agent depending upon the nature of the 

reacting species. In which of the following cases H2O2 acts as a reducing agent in acid medium ? 
                    [JEE(Main) 2014 Online (12-04-14), 4/120] 

 gkbMªkstu ijvkWDlkbM vipk;d rFkk mipk;d nksuksa izdkj ls O;ogkj djrk gS vkSj ;g fuHkZj djrk gS vfHkfØ;k 

djus okys Lih'kht ds LoHkko ijA fuEu esa ls fdlds lkFk H2O2 vEyh; ek/;e esa vipk;d ds :i esa fØ;k djrk 

gS \             [JEE(Main) 2014 Online (12-04-14), 4/120] 

 (1*) MnO4
–  (2) Cr2O7

2–  (3) SO3
2–  (4) KI  

 
2. Permanent hardness in water cannot be cured by :       [JEE(Main) 2015 Online (10-04-15), 4/120] 
 (1) Treatment with washing soda  (2*) Boiling 
 (3) Ion exchange method   (4) Calgon's method 

 ty esa LFkk;h dBksjrk fuEu ds }kjk nwj ugh gks ldrh gS?    [JEE(Main) 2015 Online (10-04-15), 4/120] 

 (1) /kkou lksMk ds lkFk mipkfjr djus ls   (2*) mckyus ls  

 (3) vk;u dh fofue; fof/k ls    (4) dkYxksu fof/k ls  
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Sol. Boiling can remove only temporary hardness caused by bicarbonates of Ca2+, Mg2+. 

Sol. mckyus ls Ca2+, Mg2+ ds ckbZ dkcksZusVks ds dkj.k dsoy vLFkk;h dBksjrk dks nwj fd;k tk ldrk gSA   

 
3. 1.4 g of an organic compound was digested according to Kjeldahl's method and the ammonia evolved 

was absorbed in 60 mL of M/10 H2SO4 solution. The excess sulphuric acid required 20 mL of M/10 
NaOH solution for neutralization. The percentage of nitrogen in the compound is : 

             [JEE(Main) 2015 Online (10-04-15), 4/120]  

 1.4 xzke dkcZfud ;kSfxd dks tsYMky fo/kh }kjk vfHkd`r fd;k x;k rFkk fudyus okyh veksfu;k xSl M/10 H2SO4 

ds 60 mL }kjk vo'kksf"kr gqbZA lY¶;qfjd vEy ds vkf/kD; dks mnklhu djus ds fy, M/10 NaOH ds 20 mL dh 

vko';drk gSA ;kSfxd esa ukbVªkstu dh izfr'krrk crkb;sA    [JEE(Main) 2015 Online (10-04-15), 4/120]  

 (1) 24   (2) 5   (3*) 10   (4) 3  

Sol. Organic compound  NH3 

  (1.4g) 

 2NH3 + H2SO4  (NH4)2SO4 

 H2SO4 + 2NaOH Na2SO4 + 2H2O 

  
3NHn + 20 

1

10
 

1

1000
= 60

1

10
 2 

1

1000
 

  
3NHn =

12

1000
 –

2

1000
 = 

10

100
  

 nN =
3NHn   = 0.01     mN = 0.01  14 = 0.14 g      % of N =

0.14
100

1.4
 = 10%. 

 
4. The volume of 0.1 N dibasic acid sufficient to neutralize 1 g of a base that furnishes 0.04 mole of OH– in 

aqueous solution is :      [JEE(Main) 2016 Online (10-04-16), 4/120] 

 0.1 N f}{kkjh; vEy dk vk;ru crkb,] 1 xzke {kkj] tks tyh; foy;u esa 0.04 eksy OH– nsrk gS] dks mnklhu djus 

ds fy, i;kZIr gksrk gS :      [JEE(Main) 2016 Online (10-04-16), 4/120] 

 (1*) 400 mL  (2) 600 mL  (3) 200 mL  (4) 80 mL 
 
5. For standardizing NaOH solution, which of the following is used as a primary standard ? 
         [JEE(Main) 2018 Online (16-04-18), 4/120] 
 (1) Sodium tetraborate    (2) Ferrous Ammonium Sulfate 
 (3*) Oxalic acid     (4) dil. HCl 

 NaOH ds foy;u ds ekudhdj.k ds fy, fuEu esa ls fdls ,d izkFkfed ekud ds :i esa iz;ksx esa yk;k tkrk gS\ 

         [JEE(Main) 2018 Online (16-04-18), 4/120] 

 (1) lksfM;e VsVªkcksjsV    (2) Qsjl veksfu;e lYQsV 

 (3*) vkDlSfyd vEy    (4) ruq HCl 

Sol. Oxalic acid is used as a primary standard for NaOH standardizing. 

 vkWDlSfyd vEy NaOH ds ekudhdj.k ds fy, izkFkfed ekud ds :i es iz;qDr gksrk gSA 

 
6. The temporary hardness of water is due to :   [JEE(Main) 2019 Online (09-01-19), 4/120] 

 ikuh dh vLFkk;h dBksjrk dk dkj.k gS%    [JEE(Main) 2019 Online (09-01-19), 4/120] 

 (1) CaCl2  (2*) Ca(HCO3)2  (3) NaCl  (4) Na2SO4 
Sol. Bicarbonates of Ca and Mg cause temporary hardness to water.  

 Ca rFkk Mg ds ckbZdkcksZusVks ds dkj.k ty dh vLFkk;h dBksjrk gksrh gSA  

 
7. In the reaction of oxalate with permanganate in acidic medium, the number of electrons involved in 

producing one molecule of CO2 is :    [JEE(Main) 2019 Online (10-01-19), 4/120] 

 vEyh; ek/;e esa vkDlSysV dh ijeSaxusV ds lkFk vfHkfØ;k esa] CO2 ds ,d v.kq dks cukus esa fufgr bysDVªkWuksa dh 

la[;k gS:       [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1)  5   (2*) 1   (3) 2   (4) 10  

Sol. 2 MnO4
–
 + 5C2O4

2–
  10 CO2 + 2 Mn2+ 

 Total 10e– transfer for 10 molecules of CO2 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Equivalent Concept & Titration 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVEQT- 38 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

 Hence for 1 molecule of CO2, only one e– is transferred.   

Sol. 2 MnO4
–
 + 5C2O4

2–
  10 CO2 + 2 Mn2+ 

 CO2 ds 10 v.kqvksa ds fy;s dqy 10 e– LFkkukUrfjr gksrs gSaA    

 blfy;s CO2 ds 1 v.kq ds fy;s dsoy 1 e– LFkkukUrfjr gksrk gSA  

 
8.  25 ml of the given HCl solution requires 30 mL of 0.1 M sodium carbonate solution. What is the volume 

of this HCl solution required to titrate 30 mL of 0.2 M aqqueous NaOH solution? 

 25 mL HCl foy;u ds fy;s 0.1 M lksfM;e dkcksZusV foy;u dk 30 mL vko’';d gksrk gS] 0.2 M tyh; NaOH ds 

foy;u dks vuqekfir djus ds fy;s bl HCl foy;u ds fdrus vk;ru dh vko’';drk gksxh \ 

         [JEE(Main) 2019 Online (11-01-19), 4/120] 
 (1) 12.5 mL  (2) 75 mL  (3) 50 mL  (4*) 25 mL 
Sol. eq. of HCl = eq. of Na2CO3 
 25 × N = 2 × 0.1 × 30  
 HCl = 0.24 N  ;  eq. of HCl = eq. of NaOH  
 0.24 × V = 30 × 0.2   ;  V = 25mL  

Sol. HCl ds rqY;kad = Na2CO3 ds rqY;kad 

 25 × N = 2 × 0.1 × 30  
 HCl = 0.24 N  

 HCl ds rqY;kad = NaOH ds rqY;kad  

 0.24 × V = 30 × 0.2  ;  V = 25mL  
  
9. The hardness of water sample (in terms of equivalents of CaCO3) containing 10–3 M CaSO4 is : 
 (molar mass of CaSO4 = 136 g mol–1)    [JEE(Main) 2019 Online (12-01-19), 4/120] 

 ikuh ds ml izfrn'kZ dh dBksjrk (CaCO3 ds lerqY; ds lkis{k) ftlesa 10–3 M CaSO4 gS] gksxh % 

 (CaSO4 dk eksyj nzO;eku = 136 g mol–1)    [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1) 10 ppm  (2) 50 ppm  (3) 90 ppm  (4*) 100 ppm  
Sol. As 1L solution have 10–3 mol CaSO4 

 Eq. of CaSO4 = eq. of CaCO3 

 in 1L solution 

 
4 3CaSO CaCOn v.f. n v.f.    

 
3

–3
CaCO10 2 n 2    

 
3

–3
CaCOn 10 mol in 1L  

 
3

–3
CaCOw 100 10 g in 1L  solution  

 hardness in terms of 3CaCO  = 3

–3
CaCO 6 6

Total

w 100 10 g
10 10 100ppm

w 1000g


     

Sol. pwafd 1L foy;u esa CaSO4 = 10–3 mol 

 CaSO4 ds rqY;kad = CaCO3 ds rqY;kad 

 1L foy;u esa 

 
4 3CaSO CaCOn v.f. n v.f.      ;  

3

–3
CaCO10 2 n 2    

 
3

–3
CaCOn 10 mol in 1L    

3

–3
CaCOw 100 10 g in 1L  solution  

  3CaCO ds inksa esa dBksjrk = 3

–3
CaCO 6 6

Total

w 100 10 g
10 10 100ppm

w 1000g


     

 
10. The volume strength of 1M H2O2 is: (Molar mass of H2O2 = 34 g mol–1) 

 1M H2O2 dk vk;ru lkeF;Z gS (H2O2 dk eksyj nzO;eku = 34 xzk- eksy–1) 

         [JEE(Main) 2019 Online (12-01-19), 4/120] 
 (1*) 11.35    (2) 22.4   (3) 16. 8   (4) 5.6 

Sol. Volume strength vk;ru lkeF;Z = 11.35 × M = 11.35 (STP)  
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