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eksy vo/kkj.kk dk gy (Solutions of Mole Concept) 
 

EXERCISE # 1 
 

Hkkx - I  
 

A-1. (i)  2 g of H2 = 1 mole H2  
  1 mole = 22.4 L  

 (ii) 16 g of O3 = 
1

3
mole of O3 

 STP ij 
1

3
 eksy O3 dk vk;ru  = 22.4 × 

1

3
 = 7.466 L  

 

A-2. 100 xzke feJ.k esa N2O ds eksyksa dh la[;k = 
66

44
 = 1.5 

 100 xzke feJ.k esa H2 ds eksyksa dh la[;k = 
34

2
 = 17 

  M
ek/;

 = 
100

18.5
 = 5.40  

 

B-2. Fe ds 1 xzke ijek.kq (56 xzke Fe), 1 eksy ;kSfxd esa mifLFkr gSA  

 100 xzke ;kSfxd esa 4.6 xzke Fe mifLFkr gSa rks 56 Fe mifLFkr gksxk = 
100

4.6
 × 56 xzke = 1217 xzke;kSfxd esaA  

 

B-3.  

rRo 
ijekf.o; 

nzO;eku 
% 

ijek.kq dh 

vkisf{kd la[;k 
lk/kkj.k vuqikr ljyre iw.kk±d 

H 1 25 25 
25

6.25
 = 4 4 

C 12 75 
75

12
 = 6.25 

6.25

6.25
 = 1 1 

blfy, ewykuqikrh lw=k CH4.  
 

C-1. Ag2CO3 


  2Ag + CO2  

 276 g Ag2CO3 = 216 g of Ag 

  2.76 g of Ag2CO3 = 2.16 g of Ag. 
 

C-2. 3Fe + 4H2O 


  Fe3O4 + 4H2 

 
2

Fe

H O

ds eksy

ds eksy
 = 

3

4
 

 Fe ds eksy = 
18

18
 × 

3

4
 = 

3

4
 

 Fe dk Hkkj = 
3

4
 × 56 = 42 xzke  

 

C-3. (i) vkWDlhtu ds eksy = 
448

22400
 = 0.02       

 vkWDlhtu dk Hkkj = 0.02 × 32 = 0.64 xzke 

 2KClO3 


  2KCl + 3O2  

    0.02 eksy 

 2 eksy KClO3  2 eksy KCl  3 eksy O2  
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 (ii) izkjEHk esa fy;k x;k KClO3 dk Hkkj = 
2

3
 × 0.2 × 122.5 = 1.64 xzke 

 (iii) cuus okys KCl dk Hkkj = 
2

3
 × 0.02 × 74.5 = 0.993 xzke   

 

D-1.   3CaCO3 + 2H3PO4   Ca3(PO4)2 + 3H2O + 3CO2 

 izkjfEHkd eksy 
50

100
    

73.5

98
=

3

4
           0   0 0 

 vfUre eksy   0   
3

4
–

1

2


2

3
=

5

12
        

1

6
  

 

D-2. (a) Br2    +    CI2        2BrCI 

  1 mol 1mol  2mol 
  0.025 0.025  0.050 mol 
 

BrCI dh lSnkafrd yfC/k = 0.050 mol 

  okLrfod yfC/k = 
0.05 80

100


 = 0.04 mole    

 (b) vfØ;k'khy 'ks"k Br2 = 0.025 – 0.02 = 0.005 mol.  
 

E-1.  2 mol KClO3  3 mol O2  

 lkFk gh   4 mol KClO3  3 mol KClO4  ;k   
4

3
mol KClO3  1 mol KClO4  

  KClO3, 2 + 
4

3
 = 

10

3
moles.  

 

E-2. Ca esa Ca ds eksy = CaO eas Ca ds eksy   

 ;k  1 ×  Ca ds eksy = 1× CaO ds eksy  

 
1

40
 = 

m

56
 ;k m = 1.4 xzke  

 

E-3. Na2CO3 rFkk NaHCO3 dks xeZ djus ij, Na2CO3 vifjofrZr jgrk gS tcfd NaHCO3 dk Na2CO3, CO2 rFkk 

H2O ifjorZu gksrk gSA Hkkj esa deh] xeZ djus ij CO2 o H2O ds gVus ds dkj.k gksrh gS 

  mRikn esa Na2CO3 dk Hkkj = 2.00 – 0.248 = 1.752 xzke 

 ekuk feJ.k esa Na2CO3 dk Hkkj X xzke gS 

   NaHCO3 dk Hkkj = (2.00 – X) xzke 

 tcfd] mRikn Na2CO3 esa X xzke vifjofrZr fØ;kdkjd Na2CO3 rFkk 'ks"k NaHCO3 }kjk mRikfnr gSA  

 dsoy Na2CO3 }kjk mRikfnr NaHCO3 dk Hkkj = (1.752 – X) xzke 

 vc] ge tkurs gS]  

  NaHCO3     Na2CO3 +  (H2O + CO2) 

 (2.0 – X) xzke      (1.752 – X) xzke 

 Na ijek.kqvksa ds fy;s POAC iz;qDr djus ij , 

 NaHCO3 esa Na ds eksy = Na2CO3 ds Na ds eksy 

  1 × NaHCO3 ds eksy = 2 × Na2CO3 ds eksy 

  
2.0 X

84


 = 2 × 

1.752 X

106


   3

2 3

NaHCO 84
Na CO 106

 
  

 

  X = 
82

62
 = 1.328 xzke 

      Na2CO3 dk % = 
1.328

2.0
 × 100 = 66.4 %.  
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E-4. ekuk x xzke pkWd (CaCO3), (5 – x) xzke feêh gSA 

 H2O dk Hkkj + CO2 dk Hkkj = 1.1 

 (5 – x) × 
11

100
 + 

x

100
 × 44 = 1.1 

 blfy,  x = 5/3 

 blfy, pkWd dk % = 
5 / 3

5
 × 100 = 33.33%.  

 

F-1. (a) K [Co (C2O4)2 (NH3)2]  (b) K4 P2O7 
 1 + x – 4 + 0 = 0  4 + 2x – 14 = 0 
 x = + 3    2 x = 10 
     x = +5 
 

 (c) CrO2 CI2   (d) Na2[Fe (CN)5(NO+)] 
 x – 4 – 2 = 0   2 + x – 5 + 1 = 0 
 x = +6    x = +2 
 

 (e) Mn3O4   (f) Ca (CIO2)2 

 3x – 8 = 0   2 + 2x – 8 = 0 
 x = +8/3   2x = 6 
     x = +3 
 

 (g) [Fe (NO+) (H2O)5] SO4 (h) ZnO2
2– 

 x + 1 + 0 – 2 = 0  x – 4 = – 2 
 x = +1    x = +2 
 

 (i)   Fe0.93O 
  0.93x – 2 = 0 
  0.93x = 2 

  x = 
2

0.93
 = 

200

93
 = 2.15  

 

H-1. KOH ds eksy= M × V() = 1 × 0.1 = 0.1 

 vr : KOH dk nzO;eku = eksy × vkf.od nzO;eku = 0.1 × 56 = 5.6 xzke  
 

H-2. KCl dk eksyyj nzO;eku = (39 + 35.5) g = 74.5 g  

  W2 = 7.45 g, Mw2 = 74.5 g 
  Vsol = 500 mL 
  dsol = 1.2 g mL–1 

  m = 2

2 1

W 1000

Mw W




 

  mijksDr O;atd esa  W1 vKkr gSA blfy, W1 Kkr djrs gSA  

  W1 = (Wsol – W2) g = (Vsol × dsol – W2) g = (500 × 1.5 – 7.45) g  

   m = 
7.45 1000

74.5 592




 = 0.168 mol kg–1 = 0.168 m. 

 

H-3. (i) NaOH dh eksyjrk = 2  

 ?kuRo = 1 g/ml  

 ekuk foy;u dk vk;ru = 1000 ml  

  foys; dk nzO;eku = 2  40 = 80   

 foy;u dk nzO;eku = 1000  1 = 1000 xzke 

 foyk;d dk nzO;eku = 1000 – 80 = 920 xzke 

  eksyyrk = 
2

920 /1000
 = 2.17 

 (ii) m = 5   ?kuRo = 1.5 g/ml  

 ekuk 1 Kg foyk;d gSA  
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 foys; ds eksy = 5  

 foys; dk nzO;eku = 5  40 = 200 xzke 

 foy;u dk dqy nzO;eku = 200 + 1000 = 1200 xzke 

  foy;u dk vk;ru = 
foy;u dk nzO;eku

?kuRo
 = 

1200

1.5
 = 800 ml 

  M = 
5

800 /1000
 = 6.25 

 (iii) (i) esa foys; dk eksy izHkkT; = 
2

920
2

18


 = 
36

956
 = 

9

239
 = 0.0377 

 (iv) (ii) foys; dk eksy izHkkT; = 
5

1000
5

18


 = 
90

1090
 = 

9

109
 = 0.0826 

 (v) (i) esa NaOH dk % (w/w) = 
80

1000
  100 = 8 %   

 (vi) (ii) esa NaOH dk % (w/w) = 
200

1200
  100 = 16.67 %  

  (vii) (ii) esa NaOH dk % (w/v) = 
200

800
  100 = 25 %  

 

I-1. [Cl–] = 22 BaCl 1 NaCl 1 HCl

0.5

   d s eksy d s eksy d s eksy
 = 

2 1 1 1 1 1

0.5

    
 = 

4

0.5
 = 8 M.  

 

I-2. HNO3 dk vk;ru = 50 ml, ?kuRo = 1.5 

  d = 
M

V
, foy;u dk nzO;eku = 50 × 1.5 

 HNO3 dk Hkkj = 
75 63

100


 = 

3

4
 × 63 

 HNO3 dk eksy = 
3

4
 × 

63

63
 = 

3

4
Mole 

 M = 3HNO dk eksy

foy;u dk vk; ru
 = 1 = 

lit

3

4 V
 = 1 

 V = 
3

4
lt = 750 ml 

 feyk;s x, ty dk vk;ru = 750 – 50 = 700 ml  
 

I-3. eksyjrk = 
VyhVj

eksy
   3 = 

1 6

V



yhVj

 blfy, V = 7/3 = 2.33 yhVjA  

 

I-4. (i) NaOH dk nzO;eku = 300  
30

100
 + 500  

40

100
 =  90 + 200 = 290 xzke 

 foy;u dk nzO;eku = 300 + 500 = 800  

 NaOH dk feJ.k esa % w/w  = 
290

800
  100 = 36.25 % 

 (ii) vfUre foy;u dk ?kuRo = 2 g/ml  

  foy;u dk vk;ru = 
800

2
 = 400 ml  

  NaOH dk feJ.k esa % w/v = 
290

400
  100  = 72.5 %  

 (iii) (i) esa foy;u dh vfUre eksyyrk = 
290 / 40

(800 290) 1/1000 
 = 

29 / 4

510
  1000  = 14.2  
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Hkkx - II  
 

A-1. vkoksxkWnzks ifjdYiuk dk dFku gS  
 

A-2. xSl dk v.kqHkkj gksxk = 
16 22.4

5.6


 = 64 xzke  

 32 + 16x = 64 
 x = 2  
 

B-1. ewykuqikrh nzO;eku CH2O = 12 + 2 + 16 = 30 

 n = 
vkf.od nzO;eku

ewykuqikrh nzO;eku
 = 

120

30
 = 4 

 vr: vkf.od lw=k = (CH2O) 4 = C4H8O4  

 

B-2.  

rRo % % / ijek.kq Hkkj ljy vuqikr ljyre iw.kkZd 

Ca 20 20/40 = 0.5 1 1 

Br 80 80/80 = 1 2 2 

 vr% : ewykuqikrh lw=k = CaBr2 

 n = 
200

200
 = 1 

 vr% vkf.od lw=k = CaBr2  
 

B-3. 8% lYQj Hkkj vuqlkj vFkkZr~ – 8 xzke lYQj 100 xzke Bksl esa mifLFkr gSaA   

 32 xzke lYQj  (1mole ijek.kq ) mifLFkr gksxkA  = 
100

8
 × 32 = 400 xzke 

 [;kSafxd de ls de ,d lYQj ijek.kq j[krk gSaA] 

 fuEure vkf.od nzO;eku  = 400 xzke.  
 

B-4. C dk % = 
C dk nzO;eku

vkf.od nzO;eku
  100  

 69.98 = 
21 12

M


  100 

 M = 360.1.  
 

C-1. KClO3    KCl + 
3

2
O2  

 
3

2
eksy ;k 33.6 yhVj O2 1 eksy KClO3  ls curk gSA  

 11.2 yhVj O2 curh gS = 
1

3
eksy KClO3 lsA  

 

C-3. 2 Al + 
3

2
O2   Al2O3    weight of Al required = 2  27 = 54 g  

 

C-4. CO2 ds fufEkZr eksy =  H2SO4 ds eksy = 0.01    CO2 dk vk;ru  = 22.4  0.01 = 0.224 L .  
 

C-5. dkcZu ijek.kq ds fy, POAC ç;qDr djus ij  

 ,fFkyhu ds eksy × 2 = ikWyhFkhu ds eksy × n × 2 

 
100g

28
 × 2 = 

28 n

ikWyhFkhu dk Hkkj
 × n × 2 

 ikWyhFkhu dk Hkkj = 100 xzke  
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C-6. 3M + N2   M3N2  

 ekuk /kkrq dk ijek.kq Hkkj = a 

 blfy, (3a + 28) xzke ukbVªkbM] = 3a xzke /kkrq j[krk gSa   

  14.8 xzke ukbVªkbM = 
3a

3a 28
 × 14.8 = 12 /kkrq j[krk gSa   

 blfy,] a = 40.  
 

D-1.   H2SO4 + Ca(OH)2   CaSO4 + 2H2O  

 izkjfEHkd eksy  0.5    0.2       0       0 

 vfUre eksy  0.5 – 0.2   0      0.2        0.4  
 

D-2.   Zn    +   Fe   +   2S     Zn (FeS2)  

 izkjfEHkd eksy 2   3 5  0  

 vfUre eksy  0 3–2   5 –4   2  

    = 1 =1  
 

D-3.   2 X  + 3 Y   X2Y3   

 Hkkj  W xzke  W xzke   0 

 eksy  
w

36
  

w

24
   

 lhekar   
w

36
 × 

1

2
  

w

24 3
 

 vfHkdeZd  

 dksbZ Hkh lhekUr vfHkdeZd ugha gSA   

  2X  + 3Y    X2Y3  

  
w

36
  

w

24
   

w

2[36]
 

 X2Y3  dk Hkkj = 
w

2 36
 [72 × 2] = 2 w 

 blfy, X2Y3 dk Hkkj = 2 [fy;s x;s X  dk Hkkj]  
 

D-4.     C  +  CO2   2CO 

 fn;s x;s eksy 
6

12

 
  

 = 0.5 
44

44

 
  

 =  1 

 blfy, C lhekUr vfHkdeZd gSa 

   cuk;s x, CO = 1 eksy 

 vc CO ds 1 eksy ds lkFk fØ;k ds fy, vko';d Ni ds eksy 
1

4
 × 58.7 = 14.675 xzke gSA  

 

E-1. Na2CO3 ds eksy =  = 200 

 blfy, CO2 ds eksy = 200 

 rFkk blfy, CaCO3 ds vko';d eksy = 200 

  CaCO3 dk vko';d Hkkj = 200 × 100 = 20 kg.  
 

E-2. M +      X2      MX2  

 MX2 +      X2     M3X8  

 M3X8 +      Na2CO3    NX + CO2 + M3O4  

 X ijek.kq ds fy, POAC  :         

 NX ds eksy = 
206

103
 = 2    
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 M3X8 esa X ijek.kq dh la[;k = NX esa X ijek.kq dh la[;k 

 8 [M3X8 esa eksyksa dh la[;k] = 1 [NX esa eksyksa dh la[;k] 

 M3X8 esa eksyksa dh la[;k = 
2

8

 
 
 

 = 
1

4
eksy 

  vc M ijek.kq ds fy, POAC :  

  3 [M3X8 esa eksyksa dh la[;k] = 1 × [M esa eksyksa dh la[;k] 

   3 × 
1

4
 = M esa eksyksa dh la[;k 

  M ijek.kq dk Hkkj = 
3

4
 × 56 = 42 xzkeA  

 

E-3. larqfyr lehdj.k  

  Nal + AgNO3   Agl + NaNO3 (1) 

  2AgI + Fe   Fel2 + 2Ag  (2) 

  2FeI2 + 3Cl2   2FeCl3 + 2I2   (3) 

 leh- (3) ls     2I

2

ds eksy
 = 2FeI

2

ds eksy
 

  2FeI

1

ds eksy
 = 

AgI

2

ds eksy
 

  
AgI

1

ds eksy
 = 3AgNO

1

ds eksy
 

     I2  ds eksy = (FeI2 ds eksy) 

   = 
AgI

2

 
 
 

ds eksy
 = 3AgNO

2

 
 
 

ds eksy
 

   
3254 10

254


 = 3AgNO

2

ds eksy
 

   2  103 = AgNO3 ds eksy = 3

3

AgNO

AgNO

dk nzO;eku

dk eksyj nzO;eku
 

  AgNO3 dk nzO;eku = 170  (2  103) xzke = 340  103 xzke = 340 Kg.  
 

E-4.   2 + 2CI2          CI    +      CI3 

 fn;k x;k  25.4 xzke  14.2 xzke           0  0 

 nzO;eku 

 izkjfEHkd eksy  0.1 eksy  0.2 eksy           0  0 

 vfUre eksy 0  0            0.1 0.1  
 

E-5. P4 + O2     P4O6  + P4O10  

 31 xzke   32 xzke 

 iz'u ds vuqlkj P dk Hkkj lajf{kr gS] blfy,  

 ekuk P4O6  ds eksy  =  a 

  P4O10 ds eksy  = b 

  izkjEHk esa P dk Hkkj = vUr esa P dk Hkkj 

  31 = [a × 4] × 31 + [b × 4] × 31 
  4 a + 4b = 1]   (1) × 3  

  vkWDlhtu dk izkjfEHkd Hkkj  =     vkWDlhtu dk vfUre Hkkj 

  32 = [ a × 6] × 16 + [a × 10] × 16 
  3a + 5b = 1]   (2) × 4 
  12 a  + 20 b = 4 
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  12 a + 12 b = 3   blfy, b = 
1

8
 

   8 b = 1 

  blh izdkj     a =  
1

8
 

 blfy, P4O6 dk Hkkj = 
1

8
 × 220  =  27.5  P4O10 = 

284

8
 =  35.5.  

 

E-6. Li AlH4 + t-C;wfVy ,YdksgkWy 
bZFkj

  LiAlHC12H27O3 (M.W. = 254) 

 0.05 eksy    12.7 xzke 

      = 
12.7

254
 = 0.05 eksy 

 Li ijek.kq lajf{kr jgrk gS blfy, 

 LiAlH4 ds eksyksa dh la[;k = LiAlHC12H27O3 ds eksyksa dh la[;k  

 blfy, LiAlHC12H27O3 ds eksyksa dh la[;k = 0.05 

 %  yfC/k = 
12.7

254
 × 100 = 100%  

 

E-7. NaH2PO4 + Mg2+ + NH4
+     Mg(NH4)PO4. 6H2O 

xe Z dju s ij 
  Mg2P2O7

   

 ;gkW P ijek.kq lajf{kr gS] P ijek.kq ds fy;s POAC iz;qDr djus ij,  

 NaH2PO4 esa P ds eksy = Mg2P2O7  esa P ds eksy  

  1 × NaH2PO4 ds eksy = 2 × Mg2P2O7 ds eksy 

 ( NaH2PO4 ds 1 eksy esa P ds 1 eksy rFkk Mg2P2O7 ds ,d eksy esa P ds 2 eksy mifLFkr gS ) 

  2 4

2 4

NaH PO

NaH PO

dk Hkkj

dk v.kqHkkj
 = 2 × 2 2 7

2 2 7

Mg P O

Mg P O

dk Hkkj

dk v.kqHkkj
 

  2 4NaH PO

120

dk Hkkj
 = 2 × 

1.054

222
. 

  NaH2PO4 dk Hkkj = 1.14 g.  
 

E-8. CaCl2 + NaCl = 10 g 

 ekuk CaCl2 dk Hkkj gS = x g  

 CaCl  CaCO3  CaO 
 1 mol 1 mol   1 mol 

 
x

111
mol  

x

111
mol 

x

111
mol 

 CaO CaO ds eksy = 
1.62

56
 

 
x

111
= 

1.62

56
 

  x = 3.21 g 

 CaCl2 dh %= 
3.21

10
 × 100 = 32.1 %  

 

E-9. H2SO4 + 2NaOH    Na2SO4 + 2H2O  

 1 eksy NaOH gsrq 
1

2
eksy H2SO4 pkfg,A 

 70 xzke H2SO4 100 xzke foy;u esa gSA  

 rks 
98

2
 xzke H2SO4 gksxk = 

100

70
  49 = 70 xzke foy;u esaA  

 

F-1. 2(+1) + 2  x = 0     x = – 1  
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F-2. 2(+2) + 2x + 7 (–2) = 0   x = +5  
 

F-3. SO3
2–   1(x) + 3(–2) = – 2 x = + 4 

 S2O4
2–   2 (x)+ 4 (–2) = – 2 x = + 3 

 S2O6
2–   2 (x)+ 6 (–2) = – 2 x = + 5  

 

F-4. NaN3 1(+1) + 3(x) = 0 x = –1/3 

 N2H2 2(x) + 2(+1) = 0 x = –1 

 NO 1(x) + 1(–2) = 0 x = + 2 

 N2O5 2(x) + 5(–2) = 0 x = + 5  
 

F-5. Fe3O4 dks bl izdkj fy[kk tk ldrk gS % FeO.Fe2O3 

 FeO esa, Fe dh vkWDlhdj.k voLFkk + 2 rFkk Fe2O3 esa Fe dh vkWDlhdj.k voLFkk + 3 gSA  

 ifj.kkeh vkWDlhdj.k voLFkk = 
1 2 2 3

3

  
 = 

8

3
.  

 

F-6.  N2H4 
–10e

  2Nx+  

  (– 2) 

  2x – 2 (–2) = 10.  2x = 6   x = + 3.  
 

G-1. la;ksthdkjd vuqikr] eksyj vuqikr ds O;qRØe gksrk gSA 

 (V.f.)HI : (V.f.) HNO3 = 1 : 3 = 2 : 6  eksyj vuqikr = 6 : 2  
 

G-2. MnO4
– + C2O4

2– + H+   Mn2+ + CO2 + H2O  

 V.f. = 5  V.f. = 2 

  larqfyr vfHkfØ;k :  2MnO4
– + 5C2O4

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

G-3.  (V.f.)P4 : (V.f.) HNO3 = 20 : 1  

   x = 1; y = 20  
 

G-4. X 
–      +     XO3

–    +    H+   X2 + H2O 

 V.f. = 1     V.f. = 5 

   eksyj vuqikr = 5 : 1  
 

G-5. vfHkfØ;k esa nksuksa rjQ O-ijek.kq dks cjkcj djus ij %  

 3b = a + b + 2a + c/2 

   4 b = 6 a + c 

 lkFk gh] vkos'k larqyu ls  : c = a + b 

  a : b : c = 3 : 7 :10  
 

H-1. eksyjrk = 
22

23

6.02 10

6.02 10




  

1

1/2
 = 0.2  

 

H-2. eksy = M  V  

 100  10–3 = 0.8  V  
 V = 0.125  
 

H-3. Cl– dh eksyjrk = 3 (FeCl3 dh eksyjrk) = 3
M

30

 
  

 = 
M

10
.  
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H-4. Let, H O2
n  = nNaCl = n 

 m = 
Mole of solute

wt. of solvent (kg)
 = 

n

n 18
 × 1000  

    = 
1

18
 × 1000 = 55.55 m.  

 

H-5. A dk eksy fHkUu vFkkZr XA = An

dqy eksy
 

 blfy, H O2
X  = 

H O2
n

dqy eksy
 

 vc A

H O2

X

X
 = A

H O2

n

n
 

 rFkk  eksyyrk = A

H O2

n 1000

n 18




 = A

H O2

X 1000

X 18




 = 

0.2 1000

0.8 18




 = 13.9 Ans.    

 

H-6.eksyjrk = 
98  10   1.84 

xzk - vk - nz -
 = 18.4 M. { M = 

(% w / w) (d) 10 

foys; dk vkf.od nzO; eku
}  (d in g/ml.)  

 

H-7. KOH dk Hkkj = 2.8 xzke  

 foy;u dk vk;ru = 100 ml  

  M = 
2.8  1000

56  100




 = 

28

56
 = 0.5 M  

 

I-1. M1V1    + M2V2 = MR [V1 + V2]  
 1 × 500    + 1 × 500 = MR [500 + 500] 
     MR =  1  
 

I-2. M
vfUre

 = 1 1 2 2

1 2 water

M V M V

V V V



 
; 0.25 = 

water

0.6 250 0.2 750

250 750 V

  

 
; blfy, V

ty
 = 200 ml.  

 

I-3. 100 ml foy;u esa Cl– ds eksy = 
2

58.5
 + 

4

111
 × 2 + 

6

53.5
 = 0.2184  

 Cl– dh eksyjrk = 
0.2184

100
 × 1000 = 2.184.  

 

I-4. /kuk;u dh lkUnzrk = 
400 300 200

400

 
 

 _.kk;u dh lkUnzrk = 
200 300 400

400

 
 

  lkUnzrk dk vuqikr = 1  
 

I-5. ekuk vk;ru V ml gS] 

  H2SO4 + 2 NaOH  Na2SO4 + 2H2O 

 feyheksy 0.2 V   40 x 0.1  

 H2SO4 ds cps gq, feyheksy = 0.2 V – 
40 0.1

2


 

 

40 x 0.1
0.2V

2

V 40




 = 

6

55
 

 V = 70 ml  
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Hkkx - III  
 

1. (A) C : H : O  = 
51.17

12
 : 

13.04

1
 : 

34.78

16
 = 4 : 12 : 2  ;k 2 : 6 : 1 

  ewykuqikrh lw=k = C2H6O ,oa v.kqHkkj = 46 g/mol  

  v.kq lw=k = C2H6O 

 C2H6O  +     3O2    2CO2     +      3H2O 

 1 mole    44.8 L at STP  
 0.25 mole   (11.2 L at STP) 
   

 (B) C: H  = 
10.5

12
 : 

1

1
 = 

7

8
 : 1  =  7 : 8  ewykuqikrh lw=k = C7H8 

 v.kq Hkkj = 2  VD = 2  46 = 92  

  v.kq lw=k = ewykuqikrh lw=k = C7H8  

 C7H8 + 9O2   7CO2 + 4H2O 

       CO2
n  > H O2

n  

  (C) C : H  = 42.857  : 57.143  
    =  3 : x   (given)  

 gy djus ij, x = 4   v.kq lw=k = C3H4 

 C3 H4 ds 1 eksy esa 4 NA gkbMªkstu ijek.kq mifLFkr gSA  

 ;kSfxd dk ewykuqikrh lw=k ,oa v.kq lw=k leku gSA  

 C3H4 + 4O2   3CO2 + 2H2O 

      CO2
n  > H O2

n  

 (D) dkcZfud ;kSfxd esa C dk Hkkj = CO2  esa C dk Hkkj = 
0.44

44
  12 = 0.12 xzke   

 dkcZfud ;kSfxd esa H dk nzO;eku = H2O esa H dk nzO;eku = 
0.18

18
  2  = 0.02 xzke  

  dkcZfud ;kSfxd esa O dk nzO;eku = 0.3 – (0.12 + 0.02) = 0.16 xzke  

  C : H : O  = 
0.12

12
 : 

0.02

1
 : 

0.16

16
 = 0.01 : 0.02 : 0.01  = 1 : 2 : 1  

  ewykuqikrh lw=k = CH2O, ijUrq ;kSfxd ds ,d v.kq esa 2 O ijek.kq mifLFkr gSaA  

  v.kq lw=k = C2H4O2  

 C2H4O2  ds 1 eksy esa 4 NA gkbMªkstu ijek.kq mifLFkr gSA 

 C2H4O2 + 2O2   2CO2  +  2H2O  

 1 mole           44.8 L 
 0.25 mole          11.2 L  
 

2. (A)   Zn(s) + 2HCl (aq)    ZnCl2(s)     +  H2 (g)  

  izkjfEHkd eksy 2 2    0  0  

  vfUre eksy (2-1=1) 0    1  1 

 vkf/kD; vfHkdeZd = × 100 = 50% 

 H2  dk vk;ru = 22.4  yhVj  

 izkIr Bksl mRikn = 1  eksy  

 HCl lhekUr vfHkdeZd gSA  

 (B)  AgNO3(aq)      +      HCl                AgCl(s)       +      HNO3(g) 

 izkjfEHkd eksy  
170

170
=1  

18.25 1

36.5 2
   0  0 

   1–
1

2
= 

1

2
      0   

1

2
  

1

2
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 vkf/kD; vfHkdeZd = 

1
1

2

1


 × 100 = 50% 

 xSl dk vk;ru = 11.2 lit. 

 Bksl mRikn = 
1

2
mole 

 HCl lhekUr vfHkdeZd gSA  

 (C)   CaCO3(s)      CaO(s) +          CO2(g)  

  izkjfEHkd eksy   
100

1
100

          0       0 

      0          1       1  

 vkf/kD; vfHkdeZd dksbZ ugha  

 xSl dk vk;ru = 22.4 yhVj STP ij  

 Bksl mRikn 1 eksy gSA  

 (D)   2KClO3(s)        2KCl        +     3O2(g)  

 izkjfEHkd eksy  2/3                  0          0 

    0          2/3         2  

 vkf/kD; vfHkdeZd dksbZ ugha  

 xSl dk vk;ru = 44.8 lit.   

 Bksl mRikn 
2

3
eksy gSA  

 

3. (A) /kuk;u dh eksyjrk = 1 1 2 2

1 2

M V M V

V V




 = 

0.2 100 0.1 400

500

  
 = 

0.6

5
 = 0.12 

 Cl— dh eksyjrk = 
3(0.2)100 0.1 400

500

 
 = 

0.6 0.4

5


 = 0.2 

 (B) /kuk;u dh eksyjrk = 
50 0.4 0

100

 
 = 0.2 

 Cl— dh eksyjrk = 
0.4 50 0

100

 
 = 0.2  

 (C) /kuk;u dh eksyjrk = 
2(0.2)30 0

100


 = 0.12 

      SO4
2– dh eksyjrk = 

30 0.2

100


 = 0.06 

 (D) 24.5 xzke H2SO4 100 ml foy;u esa  

    eksyjrk = 

25.4

98

0.1
 = 2.5  

  /kuk;u dh lkUnzrk = 2 × 2.5 M 

  SO4
2– dh lkUnzrk = 2.5 M.   

 

EXERCISE # 2 
 

Hkkx - I  
 

1. Ca3(PO4)2 esa] 
Ca

O

ijek.kq d s eksy

ijek.kq d s eksy
 = 

3

8
 

 ‘O’ ijek.kq ds eksy = 
8

3
(Ca ijek.kq ds eksy)  

 Mole of Ca atom = 3  
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2.    C H O 

 nzO;eku    24 8 32  

 eksy    
24

12
 

8

1
 

32

16
 

 vuqikr   2 8 2 

 ljy iw.kk±d vuqikr 1 4 1  

 vr% ewykuqikrh lw=k CH4O  
 

3. vfHkfØ;k C12H22O11  + 12O2  12CO2 + 11H2O.  

 24 hr. esa lqØkst ds vko';d eksy = 
34

342
 × 24. 

  24 hr. esa O2 ds vko';d eksy = 
34

342
 × 24 × 12. (jllehdj.kferh ds vuqlkj). 

  O2 dk vko';d nzO;eku = 
34

342
 × 24 × 12 × 32 = 916.2 g.  

 

4. (A) O;k[;k :  2 Ag + S    Ag2 S 

   2 × 108 xzke dk Ag lYQj ds 32 xzke ls fØ;k djrk gSA  

   Ag dk 10 xzke fØ;k djsxk 
32

216
 × 10 = 

320

216
 > 1 xzke 

  bldk eryc ‘S’ lhekdkjh vfHkØeZd gSA  

  lYQj ds 32 xzke ls fØ;k djus ls cukrk gS 216 + 32 =  Ag2S dk 248 xzke  

  lYQj ds 1 xzke dh fØ;k ls cusxk = 
248

32
 = 7.75 g 

 nwljk rjhdk (Alternately) 

 Ag dk neq = 
10

108
 = 0.0925  S dk neq = 

1

16
 = 0.0625  (neq = rqY;kadksa dh la[;k) 

 pwafd S dk neq, Ag ds neq dh rqyuk esa de gSA 

  Ag dk 0.0625 eq, S ds 0.0625 eq ds lkFk fØ;k dj Ag2S ds 0.0625 eq ¼rqY;kad½ cukrk gSA 

 vr%] Ag2S dh ek=kk = neq× Ag2S dk rqY;kadh Hkkj = 0.0626 × 124 = 7.75 g.  
 

5.   2 SO2  +  O2   2SO3 

 izkjfEHkd eksy  10   15       0 

 vfUre eksy (10 – 2x)  (15 – x)       2x 

   fn;k gqvk gS 2x = 8 

     x = 4 

   SO2 ds 'ks"k eksy = 10 – 2 × 4 = 2 

   O2 ds 'ks"k eksy = 15 – 4 = 11  
 

6. ekuk Fe dk Hkkj = 100 g  blfy, O2 dk Hkkj = 10 g 

  2Fe + 
3

2
O2   Fe2O3 

 vfHkfØ;k dh jllehdj.kfefr ls Li"V gS fd O2 ds 
10

32
 eksy Fe ds 

10

24
 eksy ls la;ksx djsaxsA 

  Fe dk Hkkj = 
10

24
 × 56 = 23.3 xzke ;k 23.3%.  

 

7. CaC2 + H2O   Ca(OH)2  + C2H2   C2H4  ... (1)  

 nC2H4           ... (2)  
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 lehdj.k (1) ls  

  CaC2 ds eksy = C2H4 ds eksy 

  
364 10

64


 = C2H4 ds eksy 

 lehdj.k (2) ls  

  2 4C H

n

d s eksy
 = 

1

cgqyd d s eksy
 

  
310

n
 = 

n(28)

cgqyd dk Hkkj
 

 cgqyd dk Hkkj = 28  103 xzke = 28 Kg  
 

8. ekuk Fe ds FeO esa ifjofrZr gksus okys eksy = x 

 ekuk Fe ds Fe2O3 esa ifjofrZr gksus okys eksy =  1 – x 

 rc,  Fe + 
1

2
O2   FeO 

   x  x/2  x 

   2Fe + 
3

2
O2   Fe2O3 

   1 – x  
3

4
 (1 – x) 

1 x

2


 

 fn;k x;k gS, 
x 3

24 4
  (1 – x) = 0.65 = O2 ds dqy eksy 

   x = 0.4 = FeO ds eksy 

   
1 x

2


 = 0.3 = Fe2O3 ds eksy 

   
2 3

FeO

Fe O

d s eksy

d s eksy
 = 

4

3
  

 

9.   C +  
1

2
O2   CO  .... (1)   

 izkjfEHkd eksy 
x

12
  

y

32
  0 

 vfUre eksy 0  
y

32
–

x 1

12 2

 
  

 

   CO     +  
1

2
O2   CO2 .... (2)  

 'kwU; Bksl vo'ks"k ;kfu dkcZu vUrr% lehdj.k (1) esa 'kwU; gksuk pkfg,A  

 blds fy, 
y

32
 – 

x

12
  

1

2
  > 0 

  
y

32
 > 

x

24
 

  
y

x
 > 

32

24
 

  
y

x
 > 1.33  

 

10. (C + S)   CO2 + SO2  

  
CO2

SO2

n
n

2
  
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 eku C dk Hkkj = x 

 eku S dk Hkkj = 12 – x 

 rc 
12 x 1 x

32 2 12

  
   

  

 x = 5.14 g.  
 

11.      ZnS   +   HNO3         Zn(NO3)2    +    H2SO4    +    NO2 

 (+2) (–2)       (+5)         (+2)          (+6)  (+4) 
 

13. lehdj.k ds nksuksa vksj Na ijek.kqvksa dks larqfyr djus ij gesa feyrk gS %  

 y = 6x. 

  x : y = 1 : 6 (flQZ A fodYi lgh gS)  
 

14. lUrqfyr vfHkfØ;k fuEu gSa 

 2KMnO4 + 5H2O2  + 3H2SO4   2MnSO4 + 5O2 + 8H2O + K2SO4  

  jllehdj.kfefr xq.kkadksa dk ;ksx = 2 + 5 + 3 + 2 + 5 + 8 + 1 = 26  
 

15. Cr2O7
2– + 14H+ + 6e–   2Cr3+ + 7H2O 

 (H2O2   O2 + 2H+ + 2e–) × 3  

 ___________________________________________ 

 Cr2O7
2– + 8H+ + 3H2O2   2Cr3+ + 7H2O + 3O2 

 vfHkfØ;k çk;ksfxd :i ls blh jllehdj.kferh ls gksrh gSA  
 

16. eksy izHkkT; o eksyyrk rki ij fuHkZj ugha djrh gSA  
 

17. M = 
2

% by weight 10 d

Mw

 
 = 

36.5 10 1.2

36.5

 
 = 12 M  

 m = 
36.5 1000

36.5 (100 36.5)



 
 = 

1000

63.5
 = 15.7 m  

 

18. 1000 mL foy;u 2 eksy ,sFksukWy j[krk gS vFkok 1000 × 1.025 xzke foy;u 2 eksy ,sFksukWy j[krk gSA 

 foyk;d dk Hkkj = 1000 × 1.025 – 2 × 46  

 m = 
2

1000 1.025 2 46  
 × 1000 

 m = 
2

933
 × 1000 = 2.143  

 

19. H2O dk eksy izHkkT; = 1 – 0.25 = 0.75  

 
C H OH2 5

C H OH H O2 5 2

x

X X
 = 

C H OH2 5

C H OH H O2 5 2

n

n n
 ;k % Hkkj = 

0.25 46

0.25 46 0.75 18



  
 × 100 = 46%.  

 

20. 4g SO3ds }kjk cus H2SO4 dk nzO;eku = 4.9 g 

 H2 SO4  dk nzO;eku izfr'kr = 
100 1.96 0.8 4.9

100 1.96 4

  

 
 = 80.8 %  

 

21. ,sfFky ,Ydksgy dk nzO;eku = 1.5  0.792 xzke 

 ty dk nzO;eku = 15  1  

 foy;u dk dqy nzO;eku = 15 + 0.792  15 = 26.88 

 foy;u dk vk;ru = 
nzO;eku

?kuRo
 = 

26.88

0.924
 = 29.09 

 vk;ru esa % deh = 
30 29.09

30

 
  

  100  3%.  
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Hkkx - II  
 

1. SO4
2–  ds eksy 4 × 1.25 = 5 xzke vk;uA  

 

2. C : O : S = 3 : 2 : 4  

 gkbMªkstu = 7.7%  

  100 – 7.7 = 92.3 % C, O rFkk S gSA  

  % C = 
3

3 2 4

 
   

 × 92.3 ; % O = 
2

9
  92.3  ; % S = 

4

9
  92.3  

rRo % % /ijek.kq nzO;eku ljy vuqikr ljyre iw.kkZad 

H 7.7 7.7 6 6 

C 30.76 30.76/12 = 2.56 2 2 

O 20.51 20.15/16 = 1.28 1 1 

S 41.02 41.02/32 = 1.28 1 1 

  ewykuqikrh lw=k C2H6OS 

 fuEure eksyj nzO;eku = 24 + 6 + 16 + 32  = 78   
 

3. larqfyr jklk;fud lehdj.k gS %  

  4nXeF6 +    + 4nHF + 4nXeF4  

  nteflon = 
100

100 n
 = 

1

n
  

  XeF6
n  required = 

1

n
 × 4n = 4 moles  

 

4. ( Al rFkk Cr dk ijek.kq nzO;eku = 27 rFkk 52,  Cr2O3 dk vkf.od Hkkj = 152)  

  Al ds eksy = 
49.8 g

27 g Al
 = 18.4 eksy  

  = 
18.4

2
 = Cr2O3 ds 9.2 eksy    

  Cr2O3 ds eksy = 
2 3

200 g

152 g Cr O
 = 1.31 eksy  

 pqafd 1 mol Cr2O3 ds fy, 2 mol Al pkfg,A    

 blfy,  Al lhekar vfHkdEkZd gS rFkk Cr2O3  vkf/kD; esa gS  

  = (1.31  – .92) = 0.4 mol  

 vkf/kD; Cr2O3 dk Hkkj  = 0.4 × 152 = 60 xzke Cr2O3  

 

5. ,d eksy izkjfEHkd feJ.k esa ls] dqN FeO vkWDlhtu ds lkFk fØ;k djds Fe2O3 esa ifjofrZr gks x;k gksxkA 

    4FeO + O2   2Fe2O3 

  izkjfEHkd eksy 
3

5
       

2

5
 

  vfUre eksy 
3

5
 – x       

2

5
 + 

x

2
 

  ysfdu] vfUre eksy vuqikr 2 : 3 gSA 

  

3
x

5

2 x

5 2

 
  

 
  

 = 
2

3
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   x = 
1

4
 

   FeO ds vfHkd̀r eksy = x = 
1

4
 

   O2 ds vko';d eksy = 
1

4
 (x) = 

1

16
 = 0.0625 

   O2 ds vko';d nzO;eku = 0.0625 × 32 = 2 g   
 

6.  F2 + 2NaOH    
1

2
O2 + 2NaF  +  H2O 

 eksy 50 × 103     2[50 × 103] 

  2NaF + CaO + H2O  CaF2 + 2 NaOH 

  2× [50 × 103] 50 × 103 eksy 

  pwus dk Hkkj (CaO) = 50 × 103 × 56 

           = 2800 kg. 

 pwus dh yh xbZ ek=kk = 10,000 

 miHkksx % = 
2800

10,000
 × 100 = 28%  

 

7. Cl2
n  = 

112

22.4
 = 5  

 nKOH = 1 × 10 = 10 

 Cl2 + 2KOH 
60%

  KCl    +   KClO + H2O 
    5          10          5 × 0.6  5 × 0.6 

    = 3    = 3 

 3KClO   
50%

     2KCl     +   KClO3 

     3    
2
3

 × 3 × 0.5       
1
3

 × 3 × 0.5 

    = 1    = 0.5 

 4KClO3 
80%

  3KClO4 + KCl 

 0.5      0.8 × 
0.5
4

 = 0.1 

 (nKCl)total = 3 + 1 + 0.1 = 4.1 moles  4 moles.  
 

8. C + O2   CO2  + CO 

 ‘C’ ijek.kq ij POAC yxkus ij] 1 (C ds eksy) = 1 (CO2 ds eksy) + 1 (CO ds eksy) 

 
240

12
 = CO2 ds eksy + 

280

28
 

 CO2 ds eksy = 20 – 10 = 10 

 CO2 dk eksy % = 
10

20
 × 100 = 50%.  

 

9. A   +    
1

2
B2   AB, 100 Kcal  

 x x/2    x 

 A   +   2B2   AB4, 200 Kcal  

 (1–x)   2(1–x)      (1–x) 
 100 x + 200 (1–x) = 140  
 200 – 100 x = 140  

 x = 
60

100
 = 0.6  

 B2
n  used = 

x

2
 + 2(1–x) = 

1

2
 x 0.6 + 2 (1– 0.6) = 0.3 + 2 x 0.4 = 1.1 mol    Ans  = 1.1  10 =  11  
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10. ekuk fd CaCO3 dk nzO;eku  x gSa vr% MgCO3 dk nzO;eku = 92 – x 

 
x

100   

92 x

84



 
 CaO + CO2 MgO + CO2 

 
x

100   

92 x

84



 
 vof'k"V dk nzO;eku = 48 g 

  
x

100
 × 56 + 

92 x

84


 × 40  = 48 

  
x

100
 + 

92 x

84


 = 

6

7
   x = 50 

  MgCO3 dk nzO;eku = 92 – 50 = 42 g.  
 

11. C : +4 ; Mn : +6 lHkh ja[kkafdr rRoksa dh vkWDlhdj.k voLFkkvksa dk ;ksx gS&  

 4 + 6 = 10.  
 

12. H2SO5  rFkk  Na2S2O3  

    (+6)  (+2)  
 

13. 2Cl2 + S2O3
2– + 10 OH–   2SO4

2– + 4Cl– + 5H2O 

 S2O3
2– is L.R. so 2 moles of OH– will remain.    

 

14. fdlh fo/kh }kjk lehdj.k dks larqfyr djus ij] 

 4Zn + 10HNO3  4Zn(NO3)2 + 3H2O + NH4NO3  

   a + b + c = 4 + 3 + 1 = 8  
 

15. ekuk fd wg ty esa 16 xzke CH3OH dks feyk;k tk;sA 

 eksyyrk = 
16 1000

W 32




 = 

500

W
 

 
500

W
 = A

A B

x 1000

(1 x )m




 = 

0.25 1000

0.75 18




 W = 27 xzke  

 

16. eksyjrk = 
10 1.8 98

98

 
 = 18 M  

 

17. Use M =  
2

% by weight 10 d

Mw

 
 

 M1V1 = M2V2  

 
90 10 0.8

46

 
 × V = 

10 10 0.9

46

 
 × 80  

 V = 10 mL  
 

18. HCl dh eksyjrk = 
HCl d s dqy eksy

dqy vk;ru
 = 

5 2

2 3




 = 2 M  

 

19. MClx + x AgNO3    xAgCl + M (NO3)x   

 
1

MClx d s eksy
 =  3AgNO

x

d s eksy
  

 0.1 =  
1

x
 (0.5 × 0.8) 

 x = 
0.4

0.1
 = 4  
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Hkkx - III  
 

1. NH3 ds eksy = 1.7 = 0.1   H ijek.kq ds eksy = 0.3  

 dqy ijek.kq = 0.4  6.02   1023  = 2.408  1023  

 % H = 
3 1

17


  100 = 17.65%  

 

2. (A) vkSj (B) dh O;k[;k :  v.kqHkkj = d × (1 eksy xSl dk STP ij vk;ru½ 

     v.kqHkkj = 0.001293 × 22400 = 28.96  

     ok"i ?kuRo = 
28.96

2
 = 14.48  

 blfy;s (A) vkSj (B) lgh mÙkj gSA  
 

3. 0.5 x n = 
216

108
 = mol of Ag  

 n = 4  
 M.wt = 58 + [165]n g/mol = 718 g/mol  
 

4.   C  +  O2   CO2  

 nzO;eku  27  88  

 eksy     
27

12
  

88

32
 

 C lhekar vfHkdeZd gSA  

 CO2 ds mRifnr eksy = C ds eksy = 
27

12
 = 2.25  

  STP ij CO2 dk vk;ru = 2.25  22.4 = 50.4 L  

 CO2 esa C rFkk O dk vuqikr = 12 : 32 = 3 : 8  

 vu~vfHkd̀r O2 ds eksy = 2.75 – 2.25 = 0.5  

  STP ij vu~vfHkd`r O2 dk vk;ru = 0.5   22.4  = 11.2 L  
 

5. (Na2CO3 dk Mw = 106, HCl dk Mw = 36.5, NaCl dk Mw = 58.5)  

 Na2CO3  ds eksy = 
106

106
 = 1.0 mol  

 HCl ds eksy = 
109.5

36.5
 = 3.0 mol  

 (A) pwfda 1 mol Na2CO3, ds fy, 2 mol HCl pkfg,A  

 blfy;s] HCl vkf/kD; esa gS (3 – 2) = 1.0 mol  

 vr% Na2CO3  lhekUr ek=kk esa gSA  

 (B) mRiUu NaCl dk Hkkj = (1.0 mol Na2CO3) 
2 3

2 mol NaCl

mol Na CO

 
  

58.5g NaCl

mol NaCl

 
  

 = 1 × 58.5 = 117.0 g NaCl  

 (C) Na2CO3 dk 1 eksy = CO2 dk 1 eksy  = NTP ij 22.4 L  
 

6. (i) K4Fe(CN)6  + 3H2SO4     2K2SO4 + FeSO4  + 6HCN 

     1 mole 5 mole 

lhekUr      1/1  5/3 

vfHkdeZd      

      (1–1) (5–3 × 1) 2 × 1    1 × 1      6 × 1 
      0 mole 2 mole  2 mole    1 mole     6 mole 
 

 lhekdkjh fØ;k dkjd in (i) esa K4[Fe(CN)6] gSA 
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 (ii) 6HCN + 12H2O    6HCOOH + 6NH3  

      6 mole   (vkf/kD;)         0  0 

      0        6 mole 6 mole    

 (iii) (a)  6NH3    +  3H2SO4  3(NH4)2 SO4 
  6 mole   2 mole     0 

lhekUr  6/6   2/3    

vfHkdeZd      

  (6– 2
3

× 6)  (2– 2
3

× 3) (3 × 2
3

) 

   2 mole       0 mole 2 mole  

        (b) 6HCOOH 2 4H SO
  6CO      +   6H2O  

   6 mole                0 mole 0 mole  
   0 mole                6 mole 6 mole 

 lhekdkjh fØ;k dkjd in (i) esa K4[Fe(CN)6] gSA 

  (NH4)2SO4 = 2 eksy 

  CO xSl = 6 eksy   
 

7.   3A   +  2B       A3B2  

 izkjfEHkd eksy   3       3       0  

 vfUre eksy  0         3–2     1  

   A3B2   + 2C       A3B2C2  

 izkjfEHkd eksy    1      1         0      

 vfUre eksy 1 – 
1

2
    0         

1

2
  

 

8. CaCl2  CaCO3 CaO  
1.12

56
 = 0.02 eksy CaO 

  CaCl2 ds eksy = 0.02 eksy 

 CaCl2 dk nzO;eku = 0.02 × 111 = 2.22 xzke  

  CaCl2 dk % = 
2.22

4.44
 × 100 = 50% 

 

9. (A) CaCO3 dk Hkkj = (0.22 xzke CO2)  

 2

2

1mol CO

44 g CO

 
  

3

3

100g CaCO

mol CaCO

 
  

3

2

1mol CaCO

mol CO

 
  

 = 
0.22 100

44


 = 0.5 xzke CaCO3  

 (B) CaCO3 ds eksy = Ca ds eksy = 
0.22

44

 
  

 = 0.005 mol  

 Ca dk Hkkj = 0.005 × 40 = 0.2 xzke Ca  

 (D) Ca dh izfr'krrk = 
0.2

1.0
 × 100 = 20% Ca  

 vr% (C) xyr gSA  
 

10. CaCO3 dk v.kqHkkj = 100, Na2CO3 dk v.kqHkkj = 106  

 HNO3 dk v.kqHkkj = 63 xzke eksy–1  

 Na2CO3 + CaCO3  CaCO3 + 2NaCl  

 (a) CaCO3 ds eksy = 
10

100
 = 0.1 eksy 

 Na2CO3 ds eksy = CaCO3 ds eksy  2 × NaCl ds eksy 

 Na2CO3  dk Hkkj = 0.1 × 106 = 10.6 xzke 

 'kq) Na2CO3 izfr'krrk = 
10.6

21.2
 = 100 = 50%  
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 (b) xyr 

 (c) lgh 

 (d) NaCl ds eksy = 2 × 0.1 = 0.2 eksy  
 

11.     flfydk   H2O  v'kqf);k¡ 

 feêh esa izfr'kr       40   19 100 – (40 + 19) = 41  

 vkaf'kd 'kq"d izfr'kr ckn esa       a 10 100 – (a + 10) = 90 – a  

 xeZ djus ij flQZ ty ok"i esa ifjofrZr gksrk gS flfydk o v'kqf);k¡ feêh esa vkSj v'kqf);ksa dh izfr'krrk vuqikr esa 

dksbZ ifjorZu ugha gksrk gSA vFkkZr~ 

 
40

a
 = 

41

90 a
,  a = 44.4%  

 vkaf'kd 'kq"d ds i'pkr~ v'kqf);ksa dk izfr'kr = (90 – a) = (90 – 44.4) = 45.6%  
 

12. (A) vfHkdkjd rFkk mRikn nksuksa esa K dh vkWDlhdj.k voLFkk +1 gSA 

 (B) esa Cr(+6) dh vkWDlhdj.k voLFkk ifjofrZr ugha gksrh gSA  

 (C) esa Ca, C rFkk O dh vkWDlhdj.k voLFkk ifjofrZr ugha gksrh gSA  

 (D) esa H2O2 vkWDlhdkjh rFkk vipk;d nksuksa fo"kekuqikfrrk n'kkZrk gSA  
 

13. S dk vkWDlhdj.k vad +2 ls +2.5 rd c<+ x;k] tcfd I dk vkWDlhdj.k vad 0 ls –1 rd ?kV x;kA  
 

14. (C) fodYi esa] Cl +5 ls +7 rFkk –1 esa tkrk gS] tcfd fodYi (D) esa Cl 0 ls +1 rFkk –1 esa tkrk gSA  
 

15. Cr, +3 ls +6 esa vkWDlhd`r gksrk gS] tcfd I, +5 ls –1 esa vipf;r gksrk gSA ,d I ijek.kq 6 bysDVªkWu xzg.k djrk 

gSA  
 

16. 4H2O + 
1 3 3

3Cu P
  

   3Cu2+ + H3PO4 + 11e– + 5H+] × 6  

 6e– + 14H+ + Cr2O7
2–   2Cr3+ + 7H2O] × 11  

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

 6Cu3P + 124H+ + 11Cr2O7
2–   18Cu2+ + 6H3PO4 + 22Cr3+ + 53H2O  

 

18. [KI dk Mw, (NH4)2SO4, CuSO4, CuSO4.5H2O rFkk Al3+, Øe'k% 166, 132, 160, 250 rFkk 27 g mol–1 gSaA]  

 (A) M = 
166 1000

166 1000




 = 1.0 M    (B) M = 

33 1000

132 200




 = 1.25 M  

 (C) M = 
25 1000

250 100




 = 1.0 M    (D) M = 

327 10 1000

27 1

 


 = 1.0 M  

 

20. (A) f}rh; foy;u dh eksyjrk = 
10 d x

M

 
 = 1 M gSA (B) vk;ru = 100 + 100 = 200 ml 

 (D) H2SO4 dk nzO;eku = 
200 1

1000


 × 98 = 19.6 g.  

 

21. Vml 0.1 M NaCl 
 Vml 0.1 M FeCl2  

 [Na+] = 
V 0.1

V V




 = 0.05 M 

 [Fe2+] = 
V 0.1

V V




 = 0.05 M  

 [Cl–] = 
V 0.1 V 0.1 2

V V

   


 = 0.15 M  
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Hkkx - IV  
 

4. N2 ds 11.2 xzke     
11.2

28
 = 0.4 eksy 

  ok;q  = 0.5 eksy  0.5 × 22.4 = 11.2 yhVj ok;q  
 

5. ok;q dk 1 eksy  N2 ds 0.8 eksy = 0.8 × 28 xzke N2 

          O2 ds 0.2 eksy = 0.2 ×32 xzke O2 

  % Hkkj@Hkkj O2 = 2

2 2

O

O N

100



Hkkj

Hkkj Hkkj
 = 

.2 32 1000

0.2 32 0.8 28

 

  
 = 22.2%  

 

6. NTP ij ok;q dk ?kuRo 

 ok;q dk 1 eksy = 0.8 eksy N2 + 0.2 eksy O2 

         = 0.8 × 28 + 0.2 × 32 = 28.8 xzke = 22.4 Ltr vk;ru  

 D = 
m

V
 = 

22.8

22.4
 = 1.2857 g/L  

 

10. (w/w) dk % = 
foys; dk dqy nzO;eku

foy;u dk dqy nzO;eku
 = 

60 0.4 100 0.15

60 100

  


 × 100 = 24.4%.  

 

11. foys; dk nzO;eku = 60 × 0.4 + 100 × 0.15 = 24 + 15 = 39 g 

 foyk;d dk nzO;eku = 160 – 39 = 121 g 

 eksyyrk = 
3

39

58.5

121 10

 
  


 = 5.509 = 5.5 m.  

 

12. foys; dk nzO;eku = 39 g 

 foy;u dk vk;ru = 
160

1.6
 = 100 ml 

  eksyjrk = 
3

39

58.5

100 10

 
  


 = 6.67 M  

 

15*. (i)  'kq) CsOH dk nzO;eku = 
37.5 80

100


 = 30 g 

  CsOH + HI        CsI    +  H2O 

  
30

150
  

8 500

1000


 – – 

  0.2 eksy  0.4 eksy 

    0   0.2 eksy  0.2 eksy 

  {kkj L.R. gSA , [H+] = 0.2 M [Cs+] = 0.2 M [I–] = 0.4 M 

 (ii) RbOH 'kq)a = 
51.25 80

100


 = 41 g 

  RbOH + HNO3        RbNO3    + H2O 

  
41

102.5
    

0.2 500

1000


 – – 

  0.4 eksy  0.1 eksy 

  0.3 eksy      0  0.1 eksy 
 

  L.R. vEy gS, [OH–] = 0.3M [Rb+] = 0.4M [NO3
–] = 0.1M  
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 (iii) Sr(OH)2 + H2SO4     SrSO4  +  2H2O ['kq) Ca(OH)2 = 37 × 0.8 = 29.6 gm] 

  
48.8

121.62
   

0.8 500

1000


  –   – 

  0.4 eksy  0.4 eksy 

       –        –  0.4 eksy 

  [Sr2+] = [SO4
2–] = 0.4 M 

 (iv)  Ba(OH)2    + 2HBr      BaBr2  + 2H2O ['kq) Ba(OH)2 = 342 × 0.8 = 273.6 gm] 

  
273.6

171
  

6.4 500

1000


  –   – 

  1.6 eksy  3.2 eksy 

       –       –  1.6 eksy 

  [Ba2+] = 1.6 M  [Br–] = 3.2 M   
 

EXERCISE # 3 
 

Hkkx - I  
 

1. MnO4
– ;  x + 4(–2) = – 1   ;k x = + 7 ; 

 CrO2Cl2 ;  x + 2(–2) + 2(–1) = 0  ;k x = +6. 
 

2.  
(i) 4.0 M, 500 ml NaCl  

 NaCl ds feyh eksykas dh la[;k = 500 × 4 = 2000 feyh eksy = 2 eksy = Cl– vk;u ds 2 eksy 

 pwafd 2Cl–  Cl2 + 2e–  

 blfy, 1 eksy Cl2 çkIr gksrk gSA  
 

(ii) Na+ ds eksyksa dh la[;k = 2 eksy 

 blfy, Na veyxe dk vf/kdre Hkkj ¼;g ekudj fd Na & Hg leeksyj gksrs gSa) 

    = 46 + 400 = 446 g.  
 

(iii) nks eksy e– vko';d gksrs gSa = 2 × 96500 C = 193000 C.  
 

3. vkSlr vuqeki eku = 
25.2 25.25 25.0

3

 
 = 

75.45

3
 = 25.15 = 25.2 mL 

 lkFkZd vadks dh la[;k 3 gksxhA  
 

4. 

 

 

 vr% lYQj dh vkWDlhdj.k voLFkkvks a e s a vraj 5 – 0 = 5 g SA  
 

5. larqfyr jlk;fud lehdj.k fuEu gS %  

 3Br2 + 3Na2CO3  5NaBr + NaBrO3 + 3CO2  
 

6. eksy = 
120

60
 = 2   

 foy;u dk Hkkj = 1120 g  

 V = 
1120

1.15 1000
 = 

112

115
L  

 M = 
2 115

112


 = 2.05 mol/litre  
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7. 29.2% (w/w) HCl foy;u dk ?kuRo = 1.25 g/ml 

 0.4 M HCl foy;u ds fy, HCl ds eksy = 0.4 × 0.2 eksy = 0.08 eksy  

 ;fn v mol HCl foy;u gS] rks foy;u dk nzO;eku = 1.25 v 

  HCl dk nzO;eku = (1.25 v × 0.292) 

  HCl ds eksy = 
1.25v 0.292

36.5


 = 0.08 

 blfy,, v = 
36.5 0.08

0.29 1.25




 eksy = 8 mL  

 

8.* – – – –
3 2 4 4 2 26 ClO 6H SO Cl 6HSO 3 3H O         

 vr%] – , 2 esa vkDlhdr̀ gksrk gSA  

 –
4HSO  dk xq.kkad = 6  

 rFkk ,d mRikn ty (H2O) gS  

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

9. fn;k gS 3.2 M foy;u 

   foys; ds eksy = 3.2 mol  

 1 L foyk;d ij fopkj dfj;sA  

   foy;u dk vk;ru = 1 L  

 Psolvent  = 0.4 g.mL–1    msolvent  = P × V = 400 g  

   eksyyrk  = 
3.2 mol

0.4 kg
 = 8 molal  

 

10. eksyyrk (m) = 




solute

solvent solvent

X 1000

X M
 = 

solvent

0.1 1000

0.9 M




 

 eksyjrk (M) = 
Msolute solvent

0.1×2×1000

0.1M +0.9
 

 eksyyrk = eksyjrk 

 vr%   

solvent

0.1 1000

0.9 M




 = 

Msolute solvent

0.1×2×1000

0.1M +0.9
 

 vr%   0.1 Msolute + 0.9 Msolvent = 1.8 Msolvent  

vr%  solute

solvent

M
=9

M
 

 vr%  Ans is = 9  
 

11. lgh Øe : 
)1(

23
)3(

33
)4(

624
)5(

43 POHPOHOPHPOH


   

 

12. tyh; foy;u esa ;wfj;k dk eksy va'k = 0.05 

 ekuk foy;u ds eksyks dh la[;k = 1 mole 

 eksy æO;eku vk;ru 

foys; 0.05 3 g  

foyk;d 0.95 17.1g  

foy;u 1 20.1g 20.1/1.2 cm3 

 eksyjrk = 
(mL )

n
1000

V


e

foys;

foy;u sa

 = 
0.05 1.2

1000
20.1


  = 

60

20.1
= 2.985  

jkmUM vkWQ ds i'pkr~ mÙkj = 2.98  

 VªadsV ds i'pkr~ mÙkj = 2.98  
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Hkkx - II  
 

8. BaCl2.xH2O   BaCl2 + xH2O.  

  
2H Om  = 61 – 52 = 9g  

  
2H On  = 

9

18
 = 

1

2
  

  
2BaClm  = 52 

2BaCln  = 
52

208
 = 

1

4
  

  simplest formula = 
1

4
 : 

1

2
 = 1  : 2    BaCl2.2H2O  

 

9. nA = 0.1, nB = 1, nC = 0.036 
 Limiting reagent = C 

  nAB2C3 formed = 
0.036

3
 = 0.012  

  MM (ABC23) 
4.8

0.012
 = 400  

  60 + 2x + 80 × 3 = 400  
  x = 50  
 

10. Fluorine is the most electronegative element in periodic table hence it shows –1 oxidation state in all its 
compounds.  

 

11. CnH2n+2 + 
3n 1

2

 
 
 

O2  nCO2 + (n+1) H2O 

 5 L          25 L 
 Since volumes are measured at constant T & P 

 So,  Volume  mole 

   nalkane = 
3n 1

2

 
 
 

 × 
2On   

   5 = 
3n 1

2


 × 25 

   n = 3 

   Alkane is propane (C3H8).  
 

12. 8 g sulphur present in = 100 g of organic compound. 

  32 g sulphur present in = 
100

8
 × 32 = 400 g of organic compound.  

 Hence, minimum molecular weight of compound = 400 g/mol  
 

13. H3AsO4 2H S/HCl
 As2S5  

 Assuming 100% conversion of As, apply POAC rule for ‘As’ atom 

 1 × 
3 4H AsOn  = 2 × 

2 5As On   

 
35.5

142
 = 2 × 

2 5As On    
2 5As On  = 0.125 mol  

 

14.  3 3
FeCl Fe OHn n  

 
3FeCl

2.14
n

107
 = 0.2 ;  M =

0.2
1000

100
 = 0.2 M 

 

15. In [Fe(CN)6]3– and [Cu(CN)4]2– Fe & Cu are in their highest stable oxidation state.  
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16. 2NaClO3 


  2NaCl + 3O2 

    0.16 g 

 NaCln

2
 = 2O
n

3
 

 nNaCl = 
0.16

32
 × 
2

3
 = 

1

200
 × 
2

3
 = 

1

300
 

 NaCl  AgCl 
 POAC of Cl 
 1 × nNaCl = 1 × nAgCl 

 
1

300
 = nAgCl 

 Weight of AgCl = 
1

300
 × [108 + 35.5] = 

1

300
 × 143.5 = 0.48 g  

 

17. CxHyCl 
 % Cl = 3.55 

 Weight of Cl = 1 × 
3.55

100
 

 –Cl
n  = 

1 3.55

100 35.5




  

 No of Cl– ion = 
1 3.55

100 35.5




 × 6.023 × 1023 = 6.023 × 1020  

 

18. m = 4
23

92
    

 

19. 2C57H110O6(s) + 163O2(g)  114CO2(g) + 110H2O ()  

445 g = 
2

1
  mole      

2

110
× 

2

1
mole = g

4

18110
 = 495 g.  

 

20. lwØksl ds vko';d eksy = 2 × 0.1 = 0.2  

 wt. = 0.2 × 342 g = 68.4 g  
 

21. 

 6CO2 

1N2 

4H2O 

M~;wek fof/k }kjk ngu 
CxHyNz 

1 mole 

 
 

 

POAC ykxw djus ij   

 izkIRk lw=k C6H8N2  

 

22. 3 2 2 4 2 2 4 2 22NaHCO H C O Na C O 2CO 2H O      

 ekuk dh NaHCO3 dk nzO;eku x mg gSA  

 n = –50.25
10

25000
  

 w = –584 10 g  

 
–5

–2

84 10
% 100

10


   = 8.4%  
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23.   H2C2O4      +        2NaOH         Na2C2O4    +   2H2O 

 m. mol  50×0.5                  M×25 

 vfUre fcUnq ij 2 2 4H C O NaOH
n n

1 2
  

   NaOHn = 2 × 
2 2 4H C On  

   M×25 = 2 × 50 × 0.5 = 2M  
   [NaOH] = 2M  

 vc 50 ml esa NaOHn  = M × V = 2 × 
50

1000
= 0.1 mol 

  mass of NaOH is 50 ml = 4 g  

  50 ml esa NaOH dk nzO;eku = 4 g  
 

24. n1 = 
8

0.2
40

  

 n2 = 
18

1
18

  

 NaOH dk eksy izHkkt = 
0.2

0.167
1.2

  

 eksyyrk = 
8 1000

11.11
40 18

    

 

25. CH4  

 nC = 1 eksy 
nH = 4 eksy  

dkcZu ds eksy dk izfr'kr = 
HC

C

nn

n


 × 100 = 

41

1


× 100 = 20%  

 

26. In the mixture of 56 g of N2 + 10 g of H2, dihydrogen (H2) acts as a limiting reagent.  
 

27. 20 gm KI, 100 gm foy;u esa mifLFkr gSA  

 foyk;d dk Hkkj = 100 – 20 = 80 gm 

 foys; ds eksy = 
166

20
 

eksysfyfV (m)  = 1000
80166

20



1.51  

 

28. CxHy + 
y

x
4

 
 

 
O2  xCO2 + 

y

2
H2O 

 10 ml  55 ml    40 ml 

  
10 40

1 x
    x = 4 

 
10

1
= 

55

y
x

4

 
 

 

   
10

1
=

55

y
4

4

 
 

 

 y = 6     

 gkbMªksdckZu gSA C4H6  
 

29. (1) izfr xzke Fe, vko';d O2 = 
3

224
eksy  (2) izfr xzke Mg, vko';d O2 = 

1

48
eksy 

(3) izfr xzke C3H8, vko';d O2 = 
5

44
eksy  (4) 5 eksy O2, 1 eksy P4 (124 xzke) ds fy, vko';d gS  

       izfr xzke P4 , vko';d O2 = 
5

124
 eksy  
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30. 2Cu+  Cu+2 + Cu° ,d fo"kekuqikrhdj.k vfHkfØ;k gSA  
 

31. AB2 : ds 1 eksy dk æO;eku MA + 2MB = 25 × 10–3 kg 

 A2B2 ds 1 eksy dk æO;eku 2MA + 2MB = 30 × 10–3 kg 

  MA = 5 × 10–3 kg/mol 
  MB = 10 × 10–3 kg/mol  
 

32. solventX 0.8  

 soluteX 0.2  

 m = solute

solvent

X 1000 0.2 1000

X 18 0.8 18
    

250

18
 = 13.88 mol/kg  

 

33. CO2 dk æO;eku = 88g   

 C dk æO;eku = 
44

12
× 88 = 24g  

    H2O dk æO;eku = 9 g  

 H dk æO;eku = 
2

9
18

 = 1g  

 

35. 2 × ;wfj;k ds eksy  NH3 ds eksy   ........(1) 

 NH3 ds eksy = HCl ds eksy    ........(2)  

   HCl ds eksy = 0.02 mole  
 

37. 10 = 6Massof Fe(ing)
10

100 1000



 

 ;k, mass Fe = 1 g 

 FeSO4.7H2O (M = 277.85) 
 55.85 g in 1 mole 

 1 g — 
1

55.85
mole  

1

55.55
× 277.55 g = 4.97 g  

 

38. NaClO3 ds eksy = O2 ds eksy  

 O2 ds eksy = 
PV

RT
= 

1 492

0.082 300




 = 20 eksy  

 NaClO3 dk nzO;eku = 20 × 106.5 = 2130 g  
 

39. pwafd H3PO4 esa QkWLQksjl bldh mPpre vkWDlhdj.k voLFkk esa mifLFkr gSA blfy, ;g vipk;d ds leku dk;Z 

ugha dj ldrk gSA  
 

40. 63% w/w HNO3 foy;u  

 M = 
63 1.4

63 100




 × 1000 mole/L = 14 mole/L  

 

41. ppm = 
1030

103.10 3–
×106  = 10  
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