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7. (d) For NaOH, NM   

  )(100110011 NmlNmlVN   

  For 42SOH , )(100101022 NmlNmlVN   

  Hence, 2211 VNVN  .  

 10 . (b) 1 mole of 4CH  contains 4 mole of hydrogen atom i.e. 4g atom 

of hydrogen. 

1 1 . (a) NaIOSNaISONa 
 5.2

6422

2

32  

  15.02 n  

  M
M

n

M
E 




1factor
 

12. (b) 
5

M
E   

13. (a) Atomic mass 
100

11811910 


100

891190 
  

100

1081
   

                    81.10  

14 . (c) 0.1M 3AgNO will react with 0.1M NaCl to form 

31.0 NaNOM . But as the volume doubled, conc. of 

MNO 05.0
2

1.0
3  . 

16. (c) wt. of metallic chloride 5.74  

  wt. of chlorine = 35.5  

   wt. of metal 395.355.74   

  Equivalent weight of metal 5.35
chlorineof  weight

metalof  weight
  

                                           395.35
5.35

39
  

17. (a)  5.8L of gas has mass gm5.7  

  22.4L   "      "       "     = 96.284.22
8.5

5.7
  

  So molecular weight = 29 

  So, molecular formula of compound is NO 

18. (d)   17gm 3NH contains 23106  molecules of 3NH  

    4.25gm 3NH contains = 25.4
17

106 23




 

    No. of atoms 4
17

25.4106 23




  23106  . 

19. (a)   1L of gas at S.T.P. weight 1.16g 

    22.4 L of gas at S.T.P. weight 16.14.22   

                                                       26984.25   

  This molecular weight indicates that given compound is 

22HC . 

20 . (a) Molecular weight DV.2 4.222.112   

     22.4gm  of gas occupies 22.4L at S.T.P. 

     11.2gm of gas occupies L2.112.11
4.22

4.22
 . 

21 . (b) Equivalent weight 
Valency

weightMolecular 
  

  Molecular weight of 63
2

126
2 2

|  OH
OOHC

COOH
. 

22. (b) Valency of the element 
5.35

.2






E

DV

5.354

25.592




        

                                               
5.39

50.118
 =3. 

23.  (d) Molarity 
weightmolecular )(

1000)(






mlV

gmW
 

  
weightmolecular 25

100025.1
25.0




  

      Molecular weight 200
2525.0

100025.1





 . 

24. (c) Let weight of metal oxide = 100gm 

  Weight of oxygen             = 32gm 

              weight of metal gm6832100   

  Equivalent weight of oxide 8
oxygenof  wt.

metalof  wt.
  

                                  178
32

68
 . 

25 . (a) 23106 molecules has mass gm18  

  1 molecules has mass 
23106

18


 gm23103     

                                                   kg26103  . 

26. (a) Choice (a) is 34SP  

      gm
)124(

431
P is present in 220gm 34SP  

      1.24gm P is present in = gm2.224.1
124

220
  

27. (c) Number of moles of  A
40

x
  

  Number of atoms of A y
x

 no.Avogadro
40

(say) 

  Or 
no. Avogadro

40y
x   

  Number of moles of B
80

2x
  

  Number of atoms of B 

yno. Av.
no. Av.

40

80

2
no. Av.

80

2


yx
 

28. (d)  23 COBaOBaCO  

  Molecular weight of 163121373 BaCO =197 

      197gm produces 22.4L at S.T.P. 

       9.85gm produces L12.185.9
197

4.22
 at S.T.P. 

29. (a) 14 gm 3N ions have AN8  valence electrons 
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  4.2gm of 3N  ions have A
A N

N
4.2

14

2.48



  

30 . (c) [ Molecular weight of OHCuSO 24 5.  

9064325.63  5.249 ] 

  23106 molecules has weight gm5.249  

  22101  molecules has weight 
23

22

106

1015.249




     

                                                              11058.41   

158.4  

31 . (a) (I)  1 molecule of oxygen 

     23106   molecule has mass gm32  

     1 molecule of 2O  has mass 
23106

32


    

                                                                   gm23103.5   

  (II)  1 atom of nitrogen 

     231062  atoms of 2N has mass = 28gm 

     1 atom of 2N has mass    
231062

28


  

                                                                gm23103.2   

  (III) g10101  molecular weight of oxygen 

        g atomic weight g1010 1021012    

  (IV) g10101  atomic weight of copper 

  So, order of increasing masses IVIIIIII  . 

32. (d) 









EOEM

EOHEM

oxidemetal of  wt.

 hydroxidemetal of  wt.
 

8

17

995.0

520.1






x

x
 

8520.1520.1  x 17995.0995.0  x  

  915.16995.0160.12520.1  xx  

  or 755.4525.0 x  

  9
525.0

755.4
x . 

33. (b) One ion carries coulomb19106.13   

  Then 1 gm ion 3N (1 mole) carries 

  2319 1002.6106.13    

  coulomb51089.2   

34. (a) 4.1
V

P

C

C
 so, given gas is diatomic  

  11.2L 231001.3  molecules 

   No. of atoms 21001.3 23   2310023.6  atoms  

36.  (b) The acid is dibasic. 

  Molecular weight of 33POH 8248313   

     Equivalent weight 
2

82

Basicity

weightMolecular 
 = 41. 

37. (b)    22400 ml at NTP has 2310023.6  molecule 

    1 ml at NTP has =
22400

10023.6 23
  

                                                 

= 23100002688.0  191069.2  . 

38. (c) Sp. heat × atomic wt.= 6.4 

  0.16 × atomic wt.= 6.4 

  Atomic wt. 40
16.0

4.6
 . 

39. (a) Molecular weight of 12260 HC 11226012   

                                         842122720   

      23106  molecule 12260 HC has mass = 842gm 

      1 molecule 12260 HC has mass   
23106

842


 

gm2310333.140   gm21104.1  . 

40 . (b)  OHCOOHC 22242 222   

      28gm 42HC  requires 64gm oxygen 

      3108.2   gm 42HC  requires = gm3108.2
28

64
  

gm3104.6   = 6.4kg. 

41 . (c) 2.5 molal OHNH 4  means 2.5 moles of 3NH  in   1000g 

OH2  (1000cc of solution) 

  Hence, 100cc solution of 3NH requires = 0.25 mole 

  LL 6.54.2225.0  . 

42. (d) 
V

M
d  ; 

V

M
1  or M = V; 18gm = 18ml 

  23106  molecule of water has volume =18cc 

  1 molecule of water has volume 
23106

18


    

                                                                   323103 cm . 

43. (a) 100gm caffeine has 28.9gm nitrogen  

  194gm caffeine has = gm06.56194
100

9.28
  

      No. of atoms in caffeine 4
14

06.56
 . 

44. (d) Molecular weight of 170)( 2 FeCHCOO  

  Fe present in 100mg of FeCHCOO 2)(  

  mgmg 9.32100
170

56
  

  This is present in 400mg of capsule 

  % of Fe in capsule 2.8100
400

9.32
 . 

45 . (d) 1 atom has mass kg261086.10    
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                                      gm231086.10   

  2310023.6  atoms has mass  

= 2323 10023.61086.10    = gm40.65   

  This is the atomic weight of Zn. 

46. (b)    1mole OHCOOH 22 2.)(  has 96gm oxygen 

  0.3 mole OHCOOH 22 2.)(  has gm8.283.096    

     No. of gram atoms of oxygen 8.1
16

8.28
 . 

47. (c) Equimolecular proportion means both gases occupied equal 

volume L12.1
2

24.2
  

  For 4CH :  

  22.4L 4CH has mass gm16  

  1.12L 4CH has mass gm8.012.1
4.22

16
 . 

  For 62HC  

  22.4L 62HC has mass = 30gm 

  1.12L 62HC has mass 12.1
4.22

30
 gmgm 5.1

2

0.3
  

  Total mass gmgmgm 3.28.05.1  . 
48. (c) Let wt. of metal oxide = 100gm 
  wt. of metal = 53gm 
  wt. of oxygen = 47gm 

  Equivalent weight of oxygen 8
oxygenof  wt.

metalof  wt.
      

                                                              02.98
47

53
  

  Valency 396.2
5.44

132

5.359

662

5.35

.2












E

DV
 

     Atomic weight Valency weightEquivalent   

                                06.27302.9   

49. (b) One gram of hydrogen combines with 80gm of bromine. 

  So, equivalent weight of bromine = 80gm 

     4gm of bromine combines with 1gm of Ca 

      80gm of bromine combines with = 2080
4

1
 . 

50 . (b) 2

4

4

2

OMnSOMn


  

  Change of valency 224   

   Equivalent weight 
2

M
 . 

5 1 . (a) 

ml
ml

HP

ml
ml

PH

150
3

32

100
2

2 2
(solid)

3   

  Increase in volume mlmlml 50100150  increase. 

52. (b) 222 HMgClHClMg   

   24g Mg evolves 22.4L 2H at STP 

     12g Mg evolves 2H at STP 12
24

4.22
   

                                                    =11.2L at STP. 

53. (b) (a) 2gm atom of nitrogen = 28gm 

  (b) 23106   atoms of C has mass gm12  

  23103  atoms of C has mass gm6
106

10312
23

23





  

  (c) 1mole of S has mass = 32gm 

  (d) 7.0gm of Ag 

  So, lowest mass = 6gm of C. 

54. (c) 1mole of any gas at STP occupies 22.4L. 

55 . (b)     22400cc of gas at STP has 23106  molecules 

      1.12 710  of  gas at STP has 
22400

1012.1106 723 
 

1214 1031003.  . 

56. (a)     2.24L of gas has mass = 4.4gm   

      22.4L of gas has mass 444.22
24.2

4.4
  

  So given gas is 2CO  because 2CO  has molecular mass=44.  

57. (d) 1L of air =210cc 2O  

  22400cc = 1 mole 

  0093.0210
22400

1
210 cc . 

58. (d)     22.4L of a gas at STP has no. of molecules 

2310023.6   

       8.96L of a gas at STP has no. of molecules 

4.22

96.81002.6 23 
 2310408.2  221008.24  . 

59. (a) Given equivalent weight of metal = 9 

  Vapour density of metal chloride = 59.25 

    molecular weight of metal chloride 

  5.11825.592.2  DV  

    valency of metal 

  
35.5metal of   weightequivalnet

chloridemetal of  weightmolecular 


  

  Valency of metal 66.2
5.44

5.118

5.359

5.118



  

  Therefore atomic weight of the metal  

  =equivalent weight   valency 

  9.2366.29   

60 . (d) The density of gas 
volume

metalof  wt.molecular 
   

                                        
12

4.22

45  litregm  

61 . (c) Equivalent weight of bivalent metal = 37.2 

    Atomic weight of metal 4.7422.37   

    Formula of chloride 2MCl  

  Hence, molecular weight of chloride 

  4.1455.3524.74)( 2 MCl  

62. (c) As  we know that  

  Equivalent weight 8
oxygenof  weight

metalof  weight
  
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                              648
4.0

32
  

  Vapour density 
2

 wtmol.
  

  Mol. wt 64322.2  DV  

  As we know that 1
64

64

 wteq.

wtmol.
n  

  Suppose, the formula of metal oxide be nOM2 . Hence the 

formula of metal oxide OM2 . 

63. (b) Molecular weight of 3NH  is 17 

  According to the mole concept 

  gm17  3NH  has molecules 231002.6   

  gm1  3NH  has molecules 
17

1002.6 23
  

   gm25.4  3NH  has molecules 

  molecule23
23

105.1
17

25.41002.6



  

 

The mole concept 
 

1 . (a) 16g 2O has no. of moles 
2

1

32

16
  

  14g 2N  has no. of moles 
2

1

28

14
  

  No. of moles are same, so no. of molecules are same. 

2. (b) OHSONa 242 10.  181016432232   

                           gm322180643246   

  322gm OHSONa 242 10.  contains = 224 gm oxygen 

  32.2gm OHSONa 242 10.  contains  

  = gm4.22
322

2242.32



 

3. (b) Molarity 
).V(wt.molecular 

1000)(

ml

gmW




  

             M1.0
250106

100065.2





  

  10ml of this solution is diluted to 1000ml 2211 VNVN   

  x 10001.010  

  Mx 001.0
1000

101.0



 . 

4 . (c) According to definition of molar solution  A molar solution is 
one that contains one mole of a solute in one litre of the 

solution. 

5 . (a) 44g of CO
2
 has 231062  atoms of oxygen 

  4.4g of CO
2
 has = 4.4

44

1012 23




 

                           23102.1   atoms. 

6. (b) 44g 2CO  occupies 22.4L at STP 

  4.4g 2CO  occupies 4.4
44

4.22
 = 2.24L. 

7. (a) Density
Volume

Mass
 ; 

ml

g
1  or mlg   

  0.0018ml = 0.0018gm 

  No. of moles 4101
18

0018.0

 weightMolecular 

weight   

      No. of water molecules = 423 10110023.6   

                                             1910023.6  . 

8 . (c) 23223 )(326 OHCaPHOHPCa   

9. (d) Amount of gold kg7.19 gm10007.19  =19700gm 

      No. of moles 100
197

19700
  

     No. of atoms 2310023.6100   

                                2510023.6  atoms. 

10 . (c)     100gm 23
3 10023.6 CaCO molecules 

      10gm  3CaCO = 10
100

10023.6 23




 

                                2210023.6   molecule 

  1 molecule of 3CaCO = 50 protons 

  2210023.6  molecule of 3CaCO 2210023.650   

                                                      24100115.3   

1 1 . (b) 16gm of 4CH = 1mole 2310023.6   molecules. 

12. (c) According to avogadro's hypothesis  equal volumes of all gases 
under similar conditions of temperature and pressure  contains 

equal no. of molecules. 

14. (d) 
V

M
d  (d = density, M= mass, V =volume) 

  Since d = 1 

  So, VM   

  18gm = 18ml 

  18ml = N
A
 molecules (N

A
 = avogadro's no.) 

  1000ml 1000
18

 AN
 = 55.555 N

A
. 

15. (a) This is fact. 

16. (a)     3 moles of oxygen is that in 1 mole of 3BaCO  

      1.5 moles of oxygen is that in mole of 3BaCO   

5.1
3

1
 5.0

2

1
 . 

17. (b) The no. of molecules present in 1ml of gas at STP is known as 
Laschmidt number. 

  22400ml of gas has total no. of molecules  

  2310023.6   
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  1ml of gas has total no. of molecules 
22400

10023.6 23
  

                                                            191069.2  . 

18 . (b)     2gm  of hydrogen 231002.6  molecules 

     1gm of hydrogen  

  23
23

1001.3
2

1002.6



 molecule. 

19. (a) Molecular weight of 22ClSO   

  5.3523232  = 135gm 

      135 gm of 22ClSO  = 1gm molecule 

     13.5gm of 22ClSO  1.05.13
135

1
 . 

20 . (a) (a) 34gm of water  

      18gm OH2  = 2310023.6   molecule 

      34gm OH2  = 34
18

10023.6 23




 

                          231037.11  mole  

  (b) 28gm of 2CO  

   44gm 2CO 23106  molecules 

   28gm 2CO  
23

23

108.328
44

106



  

  (c) 46gm of OHCH3  

   32gm 23
3 106OHCH  molecules 

   46gm 
23

23

3 10625.846
32

106



OHCH  

  (d)  108gm of 23
52 106ON  molecules 

   54gm of 
23

23

52 10354
108

106



ON  molecules. 

21 . (b) Sodium oxide  ONa2  

  Molecular weight = 46 +16 = 62 

  62gm of ONa2  = 1 mole 

  620gm of  ONa2 = 10 mole. 

22. (b) 2gm of oxygen contains atom
8

1

16

2
 mole 

  also 4g of sulphur 
8

1

32

4
 mole. 

23. (c) Molarity = mole/litre 

     1cc contains 1.17gm 

     1000cc contains 1170gm 
wt.Mol.

1170gm
 

litremole /05.32
5.36

1170
        (Mol. wt. of HCl=36.5) 

24. (a) 1 mole of sucrose contains 2310023.6  molecules 

     1 molecule of  sucrose has 45 atoms 

      2310023.6  molecule of sucrose has 
2310023.645   atoms/mole 

25 . (a) wt of 442 CO  

  mol wt of 442 CO  

  No. of molecule 23

2

2 1002.6
of  wt.


COofwtmol

CO
 

                           231002.6
44

44
 231002.6   

26. (c) No. of atoms in one molecule  

  = no. of moles 2310022.6   

  2323 10432.810022.64.1   

27. (d) As we know that four sodium atom are present in sodium 

ferrocyanide ])([ 64 CNFeNa  

  Hence, number of Na  atoms = No. of moles   number of 

atom   Avogadro’s number 

  2323 104810023.642   
 

 

Percentage composition & Molecular formula 
 

1 . (a)     40gm NaOH contains 16gm of oxygen 

     100gm of NaOH contains 100
40

16
 =40% oxygen. 

2. (a) Urea- 22 NHCONH   

      60gm of urea contains 28gm of nitrogen 

      100gm of urea contains 66.46100
60

28
 . 

3. (b) Based on facts. 

4 . (d) gmC 24 , gmH 4 , gmO 32  

  So, Molecular formula 242 OHC  

  So, Empirical formula OCH 2  

  (Simplest formula). 

5 . (a)   0.0835 mole of compound contains 1gm of hydrogen 

    1gm mole of compound contain = 97.11
0835.0

1
  

   =12gm of hydrogen. 

  12 gm of 2H  is present in 6122 OHC  

6. (b) Empirical formula of an acid is 22OCH  

  nformula)Empirical ( Molecular formula 

  n = whole no. multiple i.e. 1,2,3,4.............. 

  If 1n molecular formula 22OCH . 

7. (b) Glucose - 6126 OHC  

  Ratio of C, H and O 1:2:1  

  In acetic acid 

O

HOCCH 
||

3  

  Ratio of C, H and O 1:2:1 . 
 

 

 Chemical stoichiometry 
 

 

1 . (c) 
Eq.wt.

1000)W(






V

gm
N  

  1500ml of 0.1N HCl = 150ml (N) 



 

                                                                                                             Chemical Arithmetic 29 

  
40150

1000)(W
1






gm
, W (gm) gm6

1000

40150



 . 

2. (c)  2211 VNVN  ; 2
10

1
200

2

1
V ; mlV 10002   

  Volume of water added ml8002001000  . 

3. (a) 
2232 242 OCOAgCOAg 

  

  gm2762       gm1084   

   gm2762  of 32COAg  gives gm1084   

   gm1  of 32COAg  gives 
2762

1084




  

   gm76.2  of 32COAg  gives 

  gm16.2
2762

76.21084





 

4 . (c)  

  

xxxxtt

t

OHNOONH gggg

645141

00110

6454 )(2)()(2)(3







 

  Oxygen is limiting reagent 

  So, 2.0
5

1
X  all oxygen consumed 

  Left 2.02.0413 NH . 

5 . (c)    100gm Hb contain = 0.33gm Fe 

     67200gm Hb = Fegm
100

33.067200
 

  gm atom of Fe = 4
56

33.0672



. 

6. (c) 
gm

HClNHSONH
73)5.36(2

3
132

424 22)(


  

  424 )(13273 SONHgHClg   

  424 )(528292 SONHgHClg   

7. (c) 
1428062
52

264)6431136(2
424 )(2



 OPHPONH  

  % of 100
saltof  wt

of  wt. 52
52 

OP
OP  

                    %78.53100
264

142
 . 

8 . (b) 322
2

3
2 OAlOAl   

  According to equation 
2

3
 mole of 2O  combines with 2 mole 

Al. 

  2 mole Al = 54gm 

9. (a) 0.5gm Se  100gm peroxidase anhydrous enzyme 

  78.4gm Se 
410568.1

5.0

4.78100



  

  Minimum m.w.  molecule at least contain one selenium. 

10 . (d) 

L

gm
HNaAlONaOHAlOH

6.334.22
2

3

22
27

2
2

3



  

1 1 . (c) In OHCNSFe 23 3.)(   

  % of %19100
284

183
2 


OH . 

12. (d) 22 555 SOOS  ; 22 55 SOO  ; gm320645  . 

13. (d) 43 POH  is tribasic so 3133  MN . 

14 . (b) 42SOH  is dibasic  4222  MN . 

15 . (a) For Dibasic acid 100
2

200

2


M
E  

  
) in(

1000

mlVE

W
N




  

  gmW
W

1
100100

1000

10

1





 . 

16. (b) 
 wt.Eq.soluteof  wt.Molecular 

 wt.Mol.soluteof  % wt.solution of the gr. sp.10




N  

  9.27
4998

988071.110





N  

18 . (c)   424 32 SOHKMnO  

   ][32 2442 OOHMnSOSOK   

  


 ][
salt][Mohr

2 424 OSOHFeSO  5])( 2342  OHSOFe  

   4244 8102 SOHFeSOKMnO   

                                     

OHSOFeMnSOSOK 2342442 8)(52   

  Mohr-salt reducing agent HKMnO /4 oxidising agent  

19. (d) Atomic weight = Equivalent weight × Valency 

                        

7.2639.8  







 3

8.9

26.89
Valency . 

20 . (c) ..2 DVMW  44222  . 

21 . (d) ][53
2

23

7

2 2442424 OOHMnSOSOKSOHKMnO 






 

 

  
5

 wt.Mol.
 wt.Eq.   

22. (c) Dibasic acid NaOH; 2211 VNVN   

  25
10

1
1000 

E

W
; 

10

25
1000

16.0


E
 

  1286422  EM . 

23. (d) NaOH      HCl      

  2211 VNVN  ; V
20

1

10

1
20 ; V = 40ml. 

24. (a) 2211 VNVNNV   

  )2(1.05.022.0 xx   

  xx 1.02.05.04.0   

  x4.02.0   

Change by 5 
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  LLx 5.0
2

1
   

25 . (d) 332211 VNVNVNNV   

  
3

1
20

2

1
511000N 30 2510105   

  
40

025.0
N

N  . 

26. (b) 

solid
0

20
40

0
200

)(4)()(3

ml
mlml

tt
t

ClNHHClNH sgg




  

  Final volume = 20ml. 

27. (b) 4KMnO   Oxalic acid 

  
1

11

n

VM

2

22

n

VM
; 

52

1.020 22VM



; 522 VM . 

28. (b) Acidic medium gm
M

E 6.31
5

158

5
 . 

29. (c) 0.1 M 3AgNO  will react with 0.1 M NaCl to form 0.1 M 

3NaNO . But as the volume is doubled, conc. of 

MNO 05.0
2

1.0
3   

30 . (a) Acid        base 

  11VN = 22VN  ; 152.0301 N ; NN 1.01   

31 . (b) (I) Phenopthalein indicate partial neutralisation of 

332 NaHCOCONa   

  Meq. of 32CONa + Meq. of  NaOH = Meq. of HCl 

  NV
E

W

E

W
 10001000  

  (Suppose gmaCONa 32 , NaOH = b gm) 

  1.03001000
40

1000
106


ba

.....(1) 

  (II) Methyl orange indicate complete neutralisation 

  HCl   HCl 

  2211 VNVN  , 1.02.025   mlVV 50so 22  excess 

    1.03501000
40

1000
53


ba

.....(2) 

  From (1) and (2)  b =1gm. 

32. (c) From solution of (31) 

  From equation (1) 

  gmCONaa 53.032  . 

33. (b) )()(
2

22

1

11
42 NaOH

n

VM

n

VM
SOH   

  
2

101

1

1 1 


V
; mlV 51  . 

34. (c) Atom in highest oxidation state can oxidize iodide to liberate 

2I  which is volumetrically measured by iodometric titration 

using hypo. 

  22 II   

  2Pb  Lowest oxidation state can not oxidise iodide to 2I . 

35 . (d) 4KMnO Mohr salt 

  
2

22

1

11

n

VM

n

VM
 ; 

51

101.0 22VM



; 522 VM . 

36. (d) The equivalent weight of 
2

weightmolecular 
43 POH  

    mole wt of 43POH = 3 + 31 + 64 = 98 

   49
2

98
  

37. (b) OHBaCOCOOHBa 2322)(   

  Atomic wt. of 3BaCO  = 31612137  = 197 

  No. of mole 
mol wt.

substanceof  wt.
  

    1 mole of 2)(OHBa  gives 1 mole of 3BaCO  

    205 mole of 2)(OHBa will give .205 mole of 3BaCO  

    wt. of 0.205 mole of 3BaCO  will be 

  gmgm 5.40385.40197205.   

38. (d) mLmgNN per105.01   

  1000
140

1010 3

2 





 gm
N =0.25N 

  mlV 5001  , ?2 V  

  2211 VNVN  ; 225.05005.0 V  

  mLV 10002   final volume water added = 1000 – 500 

       = 500mL. 

39. (a) eq. of 4KMnO  = eq. of )( 42OCFe  

  315 x  

  6.0x  
40 . (b)  

Element At.wt. Mole Ratio Empirical 

formula 

C =86% 12 7.1 1 CH
2
 

H =14% 1 14 2 Beleongs to 

alkene nnHC 2  

41 . (b) SAg
SH

SAgAgNO 2

2

2
3

)(
2  

 

    2 mole   1 mole             [100×1 =100 millimole] 

    100 miliimole  50 millimole SH2  required 

  CuS
SH

SCuCuSO  

)( 2

22
4  

    1 mole  1 mole  [100×1=100 millimole] 

    100 millimole   100 millimole SH2  required 

  Ratio   
2

1

100

50
 . 

42. (c) At room temperature )(2)(2)(2 22 lgg OHOH   

                     t =0     50ml              50ml       0   

                     t =t      50 – 2x           50 – x     2x  

                                        =0                  25gases (50)liquid 

  In this case 2H is limiting reagent  

  x = 25ml 

  At 110°C    )(2)(2)(2 22 ggg OHOH    mlV 75gas   

           t =t      0         25ml      50ml 
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43. (c) 
2

242

2

4 2


 CuISOKKICuSO ;     
2

1

2

2

22 ICuICuI 


 

  6423222 22 OSNaNaIOSNaI   

  Eq. wt. Of 250 wt.Mol.5. 24 OHCuSO  

  100 ml of 0.1 N hypo  100 ml of 0.1 N OHCuSO 24 5.  

  gm5.2
100

1001.0250



  

44. (d) OHKNOKOHHNO 233   

  
63

6.12
0.2 mole; KOHHNO 3  

  0.2 mole   0.2 mole  

  gm2.11562.0  .   

45 . (a) Isobutane and n-butane  104 HC  have same molecular 

formula; OHCOOHC 222104 54
2

13
  

  For 58gm of 104 HC  208 gm 2O  is required then for 5 kg of 

104 HC  kgO 9.17
58

2085
2 


  

46. (b) n 75.0
4.22

8.16
 mole of 2H and 2O  

  
1:2

22 222 OHOH   
2

2

25.0
25.0

75.0
H

O
  

  2 mole 2H  – 2 mole OH 2  

   0.5 mole 2H  – 0.5 mole OH 2 = 9gm. 

47. (a)     3ml (O)   1ml 3O  

  30ml (O)   10ml 3O  

  mlx 15
100

10150



  

  V of 2O V of mlO 145101353   

  Turpentine oil absorb ozone. 

48. (a) 50% HCl itself means 50gm HCl react with 100gm sample 

  % Purity %50100
100

50
 . 

49. (a)          33 HNOAgClHClAgNO   

           
170

30
      

1000

2.0500 
 

  t =0  0.176 mole  0.1 mole limiting    =14.345gm 

            t =t   0.076 mole  0                               0.1mole  

50 . (d) 4KMnO     4FeSO  

  
1

11

n

VM
 = 

2

22

n

VM
; 22

2

1
11 VM

n

n
VM   

            2.0
5

1

10

1
10

10

2
  

  For (d), 
5

1
1002.011 VM  

5 1 . (c) 

cc

I

OR
MgCHMgICHROH

22400mol 1

43

mol.1 

   

  1.12 mL is obtained from 4.12 mg 

   22400 mL will be obtained from  

  gmg 2.8422400
12.1

12.4
  

52. (b)  

Element %(a) At.wt.(b) a/b Ratio 

X 50 10 5 2 

Y 50 20 2.5 1 

  Simplest formula YX2  

53. (a) 243 )(BCA 0)]42(5[23 2  . 

54. (b) 23

10
COCaO

gm
CaCO   

  90% pure 9gm 
100

9
 mole 

  09.023  COCaCO mole 

  At NTP Vol. LCO 016.24.2209.02  . 

55 . (b) CdSSCd   22  

  20×1= 20 

  CuSSCu   22  

  20×0.5 =10                  

  Ratio = 1:2  

56. (b) 2
2 HMg   

  
2

1

24

12


gm

gm
n mole of 2H  

57. (a) MgOOMg 

mole5.0
2

1

mole1
2  

  0.5 mole of oxygen react with 1 mole of Mg 

  1.5 mole of oxygen react with 3
5.0

5.1
 mole 

  gm72324  . 

58. (c) OHCOCaClHClCaCO
gNg

2
44

22
2100

3 2   

  100 g 3CaCO  with 2 N HCl gives 44 g 2CO  

  100 g 3CaCO  with 1 N HCl gives 22 g 2CO  
 

Critical Thinking Questions 
 

2. (b) OH 2  contains H and O in a fixed ratio by mass. It illustrates 

the law of constant composition. 

3. (b) 100 g of ZnSO
4
 crystals are obtained from =22.65g Zn 

  1g of ZnSO
4
 crystals will be obtained from g

100

65.22
  Zn 

  20 g of ZnSO
4
 crystals obtained from g53.420

100

65.22
   

4 . (a) If same volume is occupied by the gas, the no. of molecules are 

same, so no. of moles are same. 

  1 mole of 2N  gas gm28142     
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  1 mole of CO  gas gm281612   

5 . (c) Heat capacity of water per gram 17.4
18

75
  

  Q = mST  

  t 17.41001000  

  Kt 4.2
17.4100

1000



 . 

6. (b)     8gm sulphur is present in 100gm of substance 

     32gm sulphur will present = 40032
8

100
 . 

7. (b) (a)  2310023.6  molecules of 2CO  

  No. of atoms 2110023.63  = 2110069.18   atoms 

  (b) 22.4L of 2CO  

  No. of atoms = 310023.6 23  2310069.18  atoms 

  (c)  0.44gm of 2CO  

  No. of moles 2310023.6
100

1

44

44.0
 moles 

  2110023.6  moles  2110023.63  atoms 

  2110069.18  atoms 

8. (b) It is about  22.4L. 

9. (a) 200mg of 2CO  = gm2.010200 3  
 

  44gm of 2CO    = 23106 molecules 

  0.2gm of 2CO   = 
23

23

100272.02.0
44

106



  

                          
211072.2  molecule 

  Now 2110 molecule are removed. 

  So remaining molecules 
2121 101072.2   

)172.2(1021   =
211072.1   molecules 

  Now, 2310023.6  molecules = 1mole 

  
211072.1   molecules 

2

23

21

10285.0
10023.6

1072.11 



  

                                     31085.2  . 

10 . (d) OHKClOCrKHClOCrK 2722422 222    

1 1 . (a) Meq of 2Mg Meq of washing soda 

  1000
E

W
 

2Mg ; 12
2

24
EW   

  11000
12

1012 3


 

. 

12. (c) 

atom 6/two

)(4

atom 12/two
3424242722







 SOCrSOKSOHOCrK   

           ][34 2 OOH    

6

 wt.Mol.
 wt.Eq.   

13. (a) 4KMnO = Mohr salt 

  
5

1000
51

22211 V

VM

WVMVM












  

18
100058

1000












W
 

5

20

1000392

100092.3





  W=3.476gm/L.    

14 . (d) Volume m of HCl neutralised by NaOH = (Caustic soda) = 1V  

  2211 VNVN  ; 302.01.0 1 V ; mlV 601   

  V total (HCl) = 100ml 

  1V                = 60ml  

                          40ml 

  40ml 0.1N HCl is now neutralised by KOH (0.25N)   

  (HCl) 2211 VNVN  (KOH) 

  225.0401.0 V ;    mlV 162  . 

15 . (c) HClBHBCl 3][33   

  HClBHBCl 3
2

3
23  ; 2

8.10

6.21
B mole 

  2
2

3
HB   

  1mole 
2

3
 mole ; 2 mole – 3 mole 

  LV 2.674.223  . 

16. (c) 
22400

V

M

W
n  ; 

22400

112

16


W
; gmW 08.0 . 

17. (a) 100
44

12
% 2 

W

W
C

CO
%6.83100

858.0

63.2

44

12
  

  100
18

2
% 2 

W

W
H

OH
%4.16100

858.

28.1

18

2
  

  Element %(a) At.wt.(b) a/b Ratio 

C 83.6 12 6.96 1 

H 16.4 1 16.4 2.3 

  gmHC 43731273  . 

18 . (b) 2222 2
0

2
4

OHSOHSO 


 

  16
4

64

4


M
EW ;  Twice 32216   

 

Assertion & Reason 
 

1 . (e) We know that from the reaction HClClH 222   that the 

ratio of the volume of gaseous reactants and products is in 

agreement with their molar ratio. The ratio of 

HClClH :: 22  volumes is 2:1:1  which is the same as 

their molar ratio. Thus volume of gas is directly related to the 

number of moles. Therefore, the assertion is false but reason is 

true. 

2. (e)  We know that molecular weight of substance is calculated by 

adding the atomic weight of atoms present in one molecules. 

We also know that molecular weight of oxygen )( 2O =2x 

(Atomic weight of oxygen) ...32162 uma  Atomic 

Change by 6 

× 3 

7 
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weight of oxygen is 16, because it is 16 times heavier than1/12th of 

carbon atom. Therefore assertion is false but reason is true. 

3. (c) According to Dalton's atomic theory atoms can neither be 

created nor destroyed  and according to berzelius hypothesis, 

under similar condition of temperature and pressure equal 

volumes of all gases contain equal no. of atom. Therefore 

assertion is true but reason is false. 

4 . (e) One mole of any substance corresponding to 2310023.6   

entities is respective of its weight. 

   Molecular weight of gmSO 64162322  . 

  Molecular weight of gmO 322162  .    

     Molecular weight of 2SO  is double to that of 2O . 

5 . (d) 1.231 has four significant figures all no. from left to right are 

counted, starting with the first digit that is not zero for 

calculating the no. of significant figure.  

6. (d) Molar volume (at NTP) = 22.4L 

  Now 22.4L of 2N  volume occupied by one mole of 

23
2 10023.628  gmN molecules. 

  Similarly, gmO 321622  , 

2310023.632 gm molecules = 22.4L 

     2310023.64.22 L  or 
4.22

6.510023.6
6.5

23 
L  

                                                        

2310023.6
4

1
  

  According to avagadro's hypothesis equal volume of all gases 

contain equal no. of molecules under similar condition of 

temperature and pressure. 

7. (a) For universally accepted atomic mass unit in 1961,      C-12  

was selected as standard. However the new symbol used is 'v' 
(unified mass) in place of amu. 

8 . (c) Vapour density of 
2

M
B  ,  

  Vapour density of M
M

A 2
4

4   

  Molecular mass of MMA 422  . 

9 . (a) Pure water always contains hydrogen and oxygen in the ratio 

8:1  by mass. This is in accordance with the law of constant 

composition. 

10 . (b) The number of moles of a solute present in litre of solution is 

known is as molarity (M). 

  The total no. of molecules of reactants present in a balanced 

chemical equation is known as molecularity. For example, 

  235 ClPClPCl   (Unimolecular) 

  222 IHHCl   (Bimolecular)  

      Molarity and molecularity are used in different sense. 

1 1 . (a) Both assertion and reason are true and reason is the correct 

explanation of assertion. 

12. (e) Equivalent wt. of Cu in  CuO =
Valency

At.wt.

2

6.63
 =31.8 

  Equivalent wt. of Cu in 
1

6.63
2 OCu =63.6  

  (Valency of Cu =1). 

13. (e) Mass spectrometer is the instrument used for the 

determination of accurate atomic mass and the relative 

abundance of the isotopes. 

14 . (a) Both assertion and reason are true and reason is the correct 

explanation of assertion. 

15 . (a) Example of isomorphous compounds are 

,32SOK 4242 , SeOKCrOK (valency of S, Cr, Se = 6) and 

OHFeSOOHMgSOOHZnSO 242424 7.,7.,7.  (valency 

of Zn, Mg, Fe =2). 

16. (b) No. of atoms present in a molecules of a gaseous element is 

called atomicity. 

  For example, 2O  has two atoms and hence its atomicity is 2. 

17. (a) 12gm of C-12 contain 2310023.6  atom 

      2423 1066.110
023.6

12   . 

      


