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1.1 Introduction 
 
1.  (C)   
1.2 Nature of chemistry 
  
1. (C)  2. (C)  3. (C)   
4. (D)  5. (D)  6. (D)  
1.3 Properties of matter and their measurement 
 
1.  (B)  2. (B)  3. (D)  
4.  (A)  5. (B)  6. (A)  
7.  (B)  
1.4  Laws of chemical combination 
  
1.  (C)  2. (C)  
3. (B)  BaCl2 + H2SO4  HCl + BaSO4 
 20.8 + 9.8 = 7.3 + x   
           x = 23.3  
4. (C)  5. (A)  6. (B)  
7. (C)  8. (B)  
1.5 Avogadro law 
 
1. (C)  
1.6 Dalton’s atomic theory 
 
1. (A)  
1.7  Atomic and molecular masses 
  
1. (A)  
2. (A) Isotopes are the atoms of the same element 

having same atomic number (i.e., containing same 
number of protons and electrons) but different 
mass number (i.e., different number of neutrons).  

3. (A) 
 
 
  

1.8  Mole concept and molar mass 
  
1. (D)  2. (C)  3. (C)  
4. (C)  
5. (D) Molecular formula of benzene is C6H6. 
 Molar mass  = 12  6 + 6  1  
    = 72 + 6 = 78 g mol1 
 1 mole of benzene is equal to 78 g of C6H6. 
 
6. (B) Molar mass of H2 = 2 g mol1 
 2 g will contain 6.022  1023 molecules of H2. 

 1 g of H2 will contain
236.022 10

2
 molecules  

 = 3.011  1023 molecules  3  1023 molecules 
 
7. (A)  8. (C)  
9. (D) Atomic mass of the element  
  = 1.792  1022  6.022  1023  
  = 108 
 
10. (C) 1 mole of ozone (O3) = 48 g 
 0.5 mole of ozone (O3) = 0.5 48

1
  = 24 g 

 
11. (B) Number of molecules = n  6.022  1023 

 Now, n  = mass of oxygen
molar mass of oxygen

 = 16
32

 = 0.5 mol 

 Number of molecules = 0.5  6.022  1023  
                          = 3.011  1023 
 
1.9  Moles and gases 
 
1. (A)  
2. (B) At S.T.P,  
 22.4 dm3 of any gas  6.022  1023 molecules 
                          6.022  1023 SO2 molecules 
                         6.022  1023 S atoms 
 
 

   
1.2 Nature of chemistry 
 
1. (A)  2. (D) 
 
3. (D) The constituents of a compound cannot be 

easily separated by physical method.  

4. (C) Mixture of any two liquids may be 
homogeneous or heterogeneous mixtures. 

 
5. (D) A rusty nail is a mixture. 
 
6. (D)  

Some Basic Concepts of Chemistry 
Chapter 
1 

Classical Thinking 

Critical Thinking 
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1.3 Properties of matter and their measurement 
 
1. (D)  2. (A) 
 
3.  (C) 1 L = 103 m3 = 103 cm3 = 1 dm3 = 103 mL.  
4. (D)  

(A) The mass of a body does not vary as its 
position changes. 

(B) The SI unit of length is metre. 
(C) A volumetric flask is used to prepare a 

known volume of a solution.  
5. (A) F = 9

5
 (C) + 32  

    = 9
5

(40) + 32  

    = 72 + 32  
    = 104 F     
6. (B) F = 9

5
 (C) + 32  

 50 = 9
5

 (C) + 32 

 C =  50 – 32 5
9

      = 10 C 
 
1.4  Laws of chemical combination 
  
1. (C)  2. (D)  3. (B) 
 
4. (A) 
 
5. (B)  32 g of sulphur combine with 32 g oxygen 

to form 64 g of sulphur dioxide as follows: 
 
   
 Hence, (0.5 × 32 = 16 g) of sulphur will 

combine with (0.5 × 32 = 16 g) of oxygen to 
give (0.5 × 64 = 32 g) sulphur dioxide.  

6. (C)   N2    +   3H2       2NH3 
        (1 vol.)     (3 vol.)           (2 vol.) 
 3 volumes of H2 give 2 volumes of ammonia 
 2 L of H2 will give = 2 2

3
  L of ammonia 

    = 1.33 L of ammonia  
1.6 Dalton’s atomic theory 
 
1. (D)  
1.7 Atomic and molecular masses 
 
1. (D)  
2. (B) One atomic mass unit is defined as a mass 

exactly equal to one-twelfth of the mass of one 
C-12 atom. 

 1 a.m.u. = 1.66  10–24 g.  

 1 atom of 12C  = 12 a.m.u.  
              = 12 × 1.66  10–24 g  
                               = 1.9923  10–23 g 
3. (B)    
4. (A) Average atomic mass of Boron (B) = 

10 11(At. mass of B × %Abundance) + (At. mass of B × %Abundance)
100

  =    10.13 u  19.60 + 11.009 u  80.40
100

   = 10.84 u  
 
5. (A) Average atomic mass of X 
 = 200 90 199 8 202 2

100
      = 199.96  200 u 

 
6. (A) Molecular mass of C6H5Cl  
 = (6 × Average atomic mass of C)  
     + (5 × Average atomic mass of H) 

+ (1 × Average atomic mass of Cl) 
 = (6 × 12.0 u) + (5 × 1.0 u) + (1 × 35.5 u) 
 = 112.5 u  
7. (D) Molecular mass of O2 = 32 u ∴  Mass of 1 molecule = 32 u ∴  Mass of 1 molecule of O2  
 = 32 × 1.66 × 10–24 g = 53.1 × 10–24 g  
8. (C) Formula mass of KCl  
 = Average atomic mass of K  

 + Average atomic mass of Cl  
 = 39.1 + 35.5 = 74.6 u 
1.8 Mole concept and molar mass 
 
1. (B) Molecular weight of sodium oxide (Na2O)  
 = 46 + 16 = 62 u 
 62 g of Na2O = 1 mole 
 620 g of Na2O = 10 moles.  
2. (A)  
3. (C) 6.022  1023 atoms of H weighs 1 g. 

 Mass of 1 atom of hydrogen = 23

1
6.022 10

 

         = 1.6  1024 g  
4. (D) 1 mole  6.022  1023

 electrons  
          One electron weighs 9.108  1031 kg  
 1 mole of electrons weighs  
 6.022  1023  9.108  10–31 kg   
 Number of moles that will weigh 1 kg  
 = 

23 31

1
6.022 10 9.108 10  

 moles 

 1
9.108 6.022

  108 moles of electrons will weigh 

one kilogram.  
5. (D) Molar mass of NH3 = 14 + (3  1) = 17 g mol1 
 Number of moles = 4.25

17
 = 0.25 mol 

Sulphur     +    Oxygen       Sulphur dioxide 
32 g 32 g 64 g 
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 Number of molecules of NH3  
 = 0.25  NA = 1.506  1023 molecules 
 One molecule of NH3 contains 4 atoms. 
 1.506  1023 molecules will contain 
 = 1.506  1023  4 
 = 6.024  1023 atoms  6  1023 atoms. 
 
6. (D) Number of atoms = n  NA  Atomicity  
 Where atomicity is the number of atoms in one 

molecule 
 18 g of H2O  1 mole = 3  NA atoms 

  16 g of O2  1
2

 mole = 2  1
2

 NA atoms 

 4.4 g of CO2  1
10

mole  3  1
10

  NA atoms 

  16 g of CH4  1 mole = 5  NA atoms  
 Maximum number of atoms is present in 16 g of 

CH4.  
7. (C) Number of atoms = n  NA  Atomicity 
 Number of S atoms = 6.022  1023  0.2  8  
                         9.63  1023 
 
8. (A) Number of moles in 4.4 g of CO2 

 = 4.4
44

 = 0.1 

 Number of oxygen atoms in 1 mole of CO2  
 = 2  NA 
 Number of oxygen atoms in 0.1 mole of CO2   
 = 0.1  2  NA = 0.2  6.022  1023  = 1.20  1023 

 
9. (C) Total number of atoms in a given amount of  
 H2O = n  NA  3 

   = 0.05
18

 6.022  1023  3 = 5.05  1021 
 
10. (B) 6.022 1023 dioxygen molecules are present in 

1 mole i.e., 32 g of dioxygen. 
  1.8  1022 dioxygen molecules will be present in 

22

23

1.8 10 32
6.022 10
 


 = 0.96 g of dioxygen 

 
11. (A) Molecular weight of C60H122 
 = 12  60 + 122  1 = 720 + 122 = 842 u 
 6.022  1023 molecules = 842 g 

 1 molecule = 
23

842
6.022 10  

  
 = 139.82  1023  

   ≈ 1.4  1021 g  
12. (A) 1 mole of BaCO3 contains 3 moles of 

oxygen atoms 

  1.5 moles of oxygen   1
3

  1.5 = 1
2

  

      = 0.5 moles of BaCO3 

13. (A) 1 L of air = 1000 mL = 1000 cc. 
 1000 cc of air contains 210 cc of O2 
 1 mole = 22.4 L = 22400 cc. 

 Number of moles of O2 = 210
22400

= 0.0093 moles 
 
14. (A) 16 g O2 has number of moles 16 1

32 2
   

 14 g N2 has number of moles 14 1
28 2

   

Number of moles is same, so number of 
molecules is same.  

15. (D) d = M
V

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

 Since d = 1 g/mL, So, M = V 
 18 g = 18 mL 
 18 mL = NA molecules (NA = Avogadro's number) 

1000 mL = AN
18

  1000 = 55.55 NA. 
 
16. (B) 1 mole of water   
 = 18 g of water  
 = 6.022 1023 molecules of water 
 18 moles of water  
 = 18  6.022  1023 molecules of water 
 = 1.08396  1025 molecules of water  
1.9 Moles and gases 
 
1. (C) 1 mole of nitrogen gas  22.4 L of N2   

(molar volume at S.T.P.) 
 0.5 mole of nitrogen gas = 11.2 L of N2 at S.T.P. 
 
2. (C) Volume occupied by 1 mole of any gas at STP 

= 22.4 dm3 
 Volume occupied by 4.4 g of CO2 i.e., 0.1 mole 

of CO2 at STP = 2.24 dm3 = 2.24 L 
 
3. (A) At STP, 22.4 L (22400 cm3) oxygen gas  
 = 1 mole oxygen gas  
 Hence, 11.2 cm3 corresponds to 

 11.2 0.0005 mole
22400

 =  
 
4. (B) Number of moles = Massof a substance

Molar massof thesubstance
 

                               = 
–130  g  m

6 0  g
ol

0. = 2 mol 

 Number of moles of a gas (n)  

 = Volume of the gas at STP
Molar volume of the gas

 

 Volume of the gas at STP  
 = n × Molar volume of the gas 
 = 2 mol × 22.4 dm3 mol–1  
 = 44.8 dm3 
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1. (D)  
2. (A) V  n 

 Number of moles (n) = Mass of the substance
Molar mass of the substance

 

 n = mass
atomic mass(M)

  V  n  1
M

 

 Atomic Mass of O = 16 
 Atomic Mass of N = 14 

 (O) (O) (N)

(N) (N) (O)

V n M
V n M

   

 (O)

(N)

V 14 7
V 16 8

   

 The ratio is 7 : 8  
3. (C) Baking soda or sodium hydrogen carbonate 

(NaHCO3) is a compound. Diamond and charcoal 
are different forms of the element carbon.  
22 carat gold is an alloy of gold with other metals 
(mainly copper). Hence, it is a mixture.  

4. (C) In compound B, 32 parts of X react with 
84 parts of Y. 

 In compound B, 16 parts of X react with 42 
parts of Y. 
In compound C, 16 parts of X react with x parts 
of Y. 
The ratio of masses of Y, which combine with 
fixed mass of X in compounds B and C, is 3:5.   

B 42 3 
C x 5  

 x = 
42 5

3


= 70 

5. (C) 100 g of haemoglobin contains 0.33 g of Fe. 
 67200 g of haemoglobin contains  
 = 67200 0.33

100
 = 221.76 g of Fe 

 Number of atoms of Fe = 221.76
56

= 3.96  4 
 
6.  (C) Let the mass of CH4 and SO2 be w1 and w2, 

respectively.  

 1

2

w 1
w 2

  

 1 1 2

2 1 2

n w M 1 64 2
n M w 16 2 1

      

 2

1

n 1
n 2

  

Therefore, the ratio of number of molecules of  
SO2 to CH4 is 1:2.  

7. (A) Mass of drop = volume of drop × Density 
               = 1 11 =  g

25 25
  

 Number of water molecules  
 = Moles of water × N0 = 0

1 N
25 18

= 0
0.02 N

9
 

8. (A)  
9. (A) 5.6 L at S.T.P. weighs 7.5 g. 

 22.4 L at S.T.P weighs 7.5 22.4
5.6
  = 30 g 

 Molar mass of gas = 30 g mol–1 
 Hence, the gas is NO 

 
  
1. (B) 2C2H5OH(l) + 2Na(s)  2 52C H ONa + H2(g) 
 2 mole of Na = 1 mole of H2 
   = 2 g = 2  10–3 kg  
2. (A)  3. (C)   
4.  (C) Average atomic mass = 

10 11atomic mass of  B percentage+atomic mass of  B percentag
00

e
1

   

 Let the % abundance of 10B isotope = x. 
 % abundance of 11B isotope = 100 – x. 
 Average atomic mass = 10.81 
 From formula, Average atomic mass  

 =  10   1 0
1 0
1
0

10   x x   = 10.81 

 10 x + 1100 – 11x = 10.81 × 100 
 –x = –1100 + 1081 
 x = 19 

 Percentage abundance of lighter isotope,  
 10B = 19%.  
5. (D) F = 9

5
 (C) + 32 = 32  9

5
+ 32 = 89.6 °F 

 
6. (A) 100 mL = 100 g (Density = 1 g/mL)   
 Number of moles = 100

18
  = 5.55 mol 

 Number of molecules = 5.55  6.022  1023 

                            = 33.45  1023  
7. (B) At STP, volume = 22.4 dm3 = 0.022414 m3 
 
8. (D)  
9. (C) Since the mass is same, 

 1Number of atoms  
M.W.

  

Among the given, Na has the smallest atomic 
mass. 

Concept Fusion 

MHT-CET Previous Years’ Questions 
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10. (A)  
11. (C) Law of multiple proportions is applicable 

when two or more elements combine in more 
than one form.  

12. (A) Moles of Ar = 3.99
39.9

 = 0.1 mol 

 1 mol of Ar = 6.022  1023 atoms 
 0.1 mol of Ar  = 6.022  1022 atoms  
13. (A)  At STP, 22.4 dm3 = 1 mol of NH3 

  5.6 dm3 at STP = 
3

3

5.6 dm
22.4 dm

 = 0.25 mol 
 
14. (D) 2KClO3(s)    2KCl(s)     +     3O2(g) 
                                 2  74.5 g      3  22.4 L  
                                 = 149 g          = 67.2 L 
 Now, 67.2 L of O2 = 149 g of KCl at STP 
 33.6 l of O2 = x g of KCl 
 x = 149 33.6

67.2
  = 74.5 g of KCl 

 
15. (D)  
i. nAr = 13.3

39.9
 = 0.33 mol 

ii. O2
n  = 24

32
 = 0.75 mol 

iii. CO2
n  = 11

44
 = 0.25 mol 

iv. CH4
n  = 16

16
 = 1 mol 

 
 Maximum no. of moles  
 = Maximum no. of molecules.  
16. (C) Vol. of NH3 gas at STP = 5.6 cm3  
    = 5.6  10–3 dm3 
 Now, 22.4 dm3 of NH3 = 1 mole of NH3 at STP 

 5.6  10–3 dm3 of NH3 = 
35.6 10

22.4

   

   = 2.5  10–4 mol of NH3 
 No. of atoms = 2.5  10–4  6.022  1023  4  
   = 6.022  1020 atoms   
17. (C) CH4 + 2O2 CO2 + 2H2O 
 1 mole of methane required = 2  22.4 dm3 of O2 
 0.25 mole of methane required 
 = 2  22.4  0.25 = 11.2 dm3 of O2  
18. (B) 1 mol of an element = 6.022  1023 atoms 

 3.01  1024 atoms  = 
24

23

3.01 10
6.022 10


  

   = 4.998 mol ≈ 5 mol 

 No. of moles = Mass
atomicmass

  

 Mass = 5  21.13 = 105.65 g mol1  
19. (D) 

20. (D) 224 cm3 = 0.224 dm3   
 22.4 dm3 = 1 mol = 6.022  1023 molecules 
 0.224 dm3 of a gas = 0.01 mol 
                     = 6.022  1021 molecules  
21. (B) 1 mol urea = 60 g urea  
   = 6.022  1023 molecules 

 5.4 g urea = 
1

23.0225.4g  6
60 l

10
g mo 

   

        = 5.4  1022 molecules  
22. (B) 22.4 dm3 CH4 at STP = 1 mol = 16 g of CH4 
 44.8 dm3 of CH4 at STP = 16 g   2  
                               = 32 g of CH4  
23. (B) Law of multiple proportions is applicable 

when two or more elements combine in more 
than one form.  

24. (B) K = C + 273 = –197 C + 273 = 76 K  
25. (B)  
26. (C) 1 mol of H2O = 18 g 
 0.25 mol of H2O = 18 g   0.25 = 4.5 g  
27. (C) 1 mole of Ar  = 39 g of Ar  
    = 6.022  1023 atoms of Ar 
 52 moles of Ar  = 6.022  1023  52 
   = 3.1  1025 atoms of Ar  
28. (A) Molar mass of CH4 = 16 g mol–1 
  16 g of CH4 = 22.4 dm3 at STP 
 24 g of CH4 = 22.4 24

16
  = 33.6 dm3 

 
29. (A) H2(g) + 1

2
O2(g)   H2O(l) 

 11.2 dm3 of O2 gives 18 g of water at STP. 
 9 g water = 11.2 9

18
  = 5.6 dm3 of O2 

 
30. (B) C2H6 : Molar mass = 30 g mol–1 
          Ethane 
 30 g of ethane = 22.4 dm3 at STP 
 75 g of ethane = 22.4 75

30
  = 56.0 dm3 

 
31. (B) No. of moles of urea = Massof urea

Molar massof urea
  

    = 5.4
60

  

    = 0.09 moles  
32. (B) 

3 3
3

3 1

g 1000 cm  dm   = kg dm
cm 1

0.863 0.863
000 g kg

-
-

-´
 

33. (C) 1 mol urea = 60 g urea  
   = 6.022  1023 molecules  
   = 4  6.022  1023 H atoms 
 6 g urea = 4  6.022  1022  
  = 2.41  1023 H atoms 
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34. (B) Molecular mass of O2 is 32 u.  
 Mass of 1 molecule of O2  
 = 32  1.6606  10–24 g = 53.13  10–24 g  
35. (D) 22.4 L of O2 at STP = 1 mole of O2 

 5.6 L of O2 = 1

5.6 L
22.4 L mol

 = 1
4

  mole O2 

36. (C)  
(A) 
 
 

1 mL of water = 1 g water  
  (Density of water = 1 g/mL) 

10 mL of water = 10 g  
(B)   
 

1 mol of CH4 = 16 g 
1
2

 mol of CH4 = 8 g 

(C) 1 mole of C atom = 12 g 
(D) 
 

6.022  1023 atoms of oxygen = 16 g 
3.011  1023 atoms of oxygen = 8 g  

37. (C) 
   
38. (B) Volume of a drop = 0.05 mL 

Since density of water is 1 g/mL, the mass of a 
drop of water is 0.05 g. 

 Now, 1 mol of H2O = 18 g 
                        = 6.022  1023 molecules  

 0.05 g of water  = 
1

23.022 100.05g  6
18g mol

   

  = 1.67  1021 molecules  
39. (A) At STP 22.4 L = 1 mol  

 1 L = 1

1 L  = 0.0446 mol
22.4 L mol  

 Now, 

 Mole = Mass  
Molar Mass

 

 Molar Mass = 1Mass 1.16 g =  = 26 g mol
Mole 0.0446 mol

  

 Among the given, C2H2 has molar mass of   
26 g mol–1.  

40. (A)  
(A) 
 

1 mol of CH4 = 16 g 
1
4

 mol of CH4 = 4 g 

(B)  
 

6.022  1023 atoms of oxygen = 16 g 
3.011  1023 atoms of oxygen = 8 g 

(C) 1 g atom C = 1 mole of C atom = 12 g 
(D)  6.022  1023 molecules of water = 18 g  

41. (C)  2H2     +   O2   2H2O 
  2 Vol          1 Vol            2 Vol 
           10 Vol          5 Vol           10 Vol  
 10 Volume of H2 when reacts with 5 volume of 

O2, it forms 10 volume of H2O. 

42. (C)  N2(g)  +  3H2(g)   2NH3(g) 
  1 Vol      3 Vol           2 Vol 
 Volume ratio = (1 : 3 : 2)  
43. (B) Given: t C = 60 
 F = 9

5
  t C + 32 = 9

5
  60 + 32 = 140 F 

 
44. (C) At STP, 1 mole of any gas occupies 22.4 L 

of volume.  
45. (A) No. of Na atoms = 200 atoms 

 n = 
A A

No.of Na atoms 200
N N

   

 and n = W
M

  

 W
M

= 
A

200
N

  

 W = 
A

200
N

  M = 23
200 23

6.022 10



  

    = 7.64  10–21 g  
46. (B) 
 
 
 
47. (B)  For NH3 
 22.4 dm3 = 1 mol  
   = 6.022 × 1022 molecules  
   = 6.022 × 1022 × 4 atoms  
 2.24 dm3 = 0.1 mol  
   = 0.6022 × 1022 molecules  
    = 0.6022 × 1022 × 4 atoms  
    = 2.4088 × 1023 atoms  
48. (B) 
  
 2 moles of KClO3 = 2  122.5 = 245 g  
 3 moles of O2 at STP occupy = (3  22.4 dm3)  
 Thus, 245 g of potassium chlorate will liberate 

67.2 dm3 of oxygen gas. 
 Let ‘x’ gram of KClO3 liberate 22.4 dm3 of 

oxygen gas at S.T.P. 

 x = 245 22.4
3 22.4

´
´

= 81.67 g 
 
49. (B) 1 mol N2 = 6.022  1023 molecules 
 At STP, 1 mol N2 = 22.4 dm3 = 22.4  103 cm3 
  22.4  103 cm3 = 6.022  1023 molecules 
  22.4 cm3 = 6.022  1020 molecules   
50. (B) Atomic mass is the mass of an atom of the 

element.  
 Mass of 1 atom of the element = 10 u  
 Now, 1 u = 1.66056 × 10–24 g 
 Therefore, 10 u = 1.66056 × 10–23 g   
51. (C) 

Nitrogen(g) + Hydrogen(g)      Ammonia(g) 
[1 L] [3 L] [2 L] 

Nitrogen(g) + Hydrogen(g)      Ammonia(g) 
[1 L] 

[10 dm3] 
[3 L] 

[30 dm3]
[2 L] 

[20 dm3]

2KClO3        2KCl    +    3O2 
[2 moles] [3 moles]
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52. (B) C(s)  +  O2(g)   CO2(g) 
 1 mol C ≡ 1 mol CO2(g) 
 6 g C = 0.5 mol C 
 0.5 mol C ≡ 0.5 mol CO2(g) 
 At STP, 1 mol CO2(g) ≡ 22.4 dm3 
 0.5 mol CO2(g) = 11.2 dm3 
 
53. (D) Molar mass of methane (CH4) = 16 g mol1 

  No. of moles of CH4 = 3.2
16

 = 0.2 mol 

 No. of atoms in a molecule of CH4 = 5 
  Moles of atoms in 0.2 mol CH4 = 0.2  5 = 1 mol 
 
54. (C) Molecular mass ethane (C2H6) = 30 g mol–1 
 1 mol of ethane = 30 g = 22.4 dm3 at STP  
  60 g ethane  = 22.4 dm3  2 = 44.8 dm3 of C2H6  
55. (C) °F = 

 
0 9C 32

5
   
 

 = –40.0  9
5

+ 32  

                                    = –72 + 32  
   = –40.0 °F 
 
56. (D) 
 
57. (B) Chemical formula of ammonium nitrate is 

NH4NO3.  
 1 mol NH4NO3 ≡ 2 mol N-atoms ∴ 80 g NH4NO3 = 2 mol N-atoms ∴ 8 g NH4NO3 = 0.2 mol N-atoms  
 
58. (A) 4.25 g NH3 = 4.25

17
 mol NH3 = 0.25 mol NH3 

 1 mol NH3 = 1 mol N-atoms + 3 mol H-atoms 
 0.25 mol NH3 = 0.25  4 
                = 1 mol atoms 
 
59. (D) F = 9

5
 (C) + 32  

       = 9
5

(50) + 32 = 90 + 32 = 122 F 
 
60. (B) Number of moles of a gas (n) 

 = 3 1

Volumeof gas at STP
22.4 dm mol

  

 n = 
3

3 1

4.48 dm
22.4 dm mol

 = 0.2 mol 

 Mg(s) + 2HCl(aq)   MgCl2  +  H2(g) 
 1 mol Mg ≡ 1 mol H2 gas 
 Mg required to liberate 0.2 mol H2 gas  
 = 0.2 mol = 0.2  24 = 4.8 g  
61. (A)  Structure of methoxymethane:  
  CH3 – O – CH3 
 Its molecular formula is C2H6O.  
 Molar mass = 46 g mol–1 

 No. of moles of C2H6O = 1

46 g
46 g mol

  

                                      = 1 mol 
 One molecule of C2H6O contains 2 C-atoms and 

6 H-atoms. 
 1 mol C2H6O contains 2 mol C-atoms and 6 mol 

H-atoms.  
62. (B) Number of atoms  
 = Number of moles × Avogadro's constant 

 = Massof a substance
Molar massof a  substance

 

                           × 6.022 × 1023 atoms/mol 
Since, the mass is same for all elements, the 
number of atoms will be inversely proportional 
to atomic mass. Among the given, Na has the 
smallest atomic mass.   

63. (D) 
  
 
  
64.  (C)  
65. (B)  Number of moles (n)  

 = Massof a substance
Molar massof a substance  

= 1

100 g
40 g mol

= 2.5 mol 

 Number of molecules  
 = Number of moles × Avogadro's constant 
 = 2.5 mol × 6.022 × 1023 molecules/mol 
 = 1.5055 × 1024 

 
 
  
1. (C)  
 
2. (C) Molecular mass of N2O4 = 28 + 64 = 92 g 

 number of moles = 54
92

 = 0.59 moles 

 Molecular mass of CO2 = 12 + 32 = 44 g 

 number of moles = 28
44

 = 0.64 moles 

 Molecular mass of H2O = 2 + 16 = 18 g 

 number of moles = 36
18

 = 2 moles 

 Molecular mass of C2H5OH = 24 + 6 + 16  
        = 46  

 number of moles = 46
46

 = 1 mole  

 Among the given, water has more moles. 
 Largest number of molecules is present in 36 g 

of water. 

CaCO3(s)      CaO(s)     CO2(g)

[1 mol] [1 mol] [1 mol]
[100 g] [56 g] [44 g]
[10 g] [5.6 g] [4.4 g]
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3. (A) Mass of 6  1023 molecules of water = 18 g
Mass of 1 molecule of water = 

23

18
6 10

 = 3  10–23 g    
 = 3  10–26 kg. 

4. (A) 
5. (B) Mass of 1 mole of Ne = 20 g

 Number of moles = Massof a substance
Molar massof thesubstance

= 
–120  g

5 g
 m ol
2  = 2.6 mol 

6. (B) 
7. (B) Molar mass of NaOH = g mol1

 1 mol NaOH = 40 g 
0.01 mol NaOH = 0.4 g 

8. (D) 1 molecule of PCl3  4 atoms
 1 mole i.e., Avogadro number (NA) of PCl3 

molecules will contain 4  NA atoms. 
 1.4 moles of PCl3 = 4  1.4  NA atoms 

= 3.372  1024 atoms 

9. (A) 14 g of CO = 14
28

 = 0.5 mole.

1 mole of CO occupies 22.4 L at NTP
 0.5 mole will occupy 11.2 L   
10. (D) 1 molecule of CO contains 1 oxygen atom.
 6.02  1024 CO molecules contain 
 6.02  1024 oxygen atoms. 

11. (C) 12. (C) 
13. (D) The SI unit of mass is ‘kilogram’ and not

‘gram’. 

14. (B) At S.T.P,
22.4 dm3 of any gas  6.022  1023 molecules 

15. (D) In first experiment:
2.70 g of copper oxide contain 2.16 g of copper.
% of copper = 2.16 / 2.70 × 100 = 80 %
In second experiment:
1.83 g of copper oxide contain 1.46 g of copper.
% of copper = 1.46 / 1.83 × 100 = 79.8 %
Therefore, percentage of copper in copper oxide
is approximately 80 %.
Since the percentage of copper in both the
sample of copper oxide is nearly same, the
above data illustrates the law of definite
proportion.

16. (D) 17. (B) 18. (A) 
19. (B) BaCl2 + H2SO4  2HCl + BaSO4 
 20.8 + 9.8 = 7.3 + x  
 x = 23.3 g  
20. (A) 21. (C) 22. (A)

23. (D) 
24. (D) Atomic mass of the given element
 = 6.022  1023  10.86  10–26 kg 
 = 65.4  10–3 kg 

= 65.4 g 
 The element whose atom has mass of 

10.86  10–26 kg is zinc. 

25. (A) Contribution of 10B  = 10.0  0.19
= 1.9 amu  ….(i) 

Contribution of 11B = 11.0  0.81
       = 8.91 amu              ….(ii) 

Adding (i) and (ii) = 1.9 + 8.91 = 10.81 amu 
Thus, the average atomic mass of boron is 
10.81 amu. 

26. (D)  27. (D) 
28. (A) N3 ion has 8 valence electrons.

14 g N3– ions have 8NA valence electrons
 4.2 g of N3– ions have valence electrons 

 = A8N 4.2
14
   = 2.4NA 

29. (A) 16 g of O2 has number of moles = 16 1
32 2



14 g of N2 has number of moles = 14 1
28 2



Number of moles is same, so number of 
molecules are same. 

30. (B) Molecular mass of BaCl2.2H2O
= 137 + 35.5   2 + 2  18 = 244 g
244 g of BaCl2.2H2O = 2 moles of water

 488 g of BaCl2.2H2O = 488 2
244


  = 4 moles of water 

31. (A) 
32. (A) 1 cm3 = 0.001 L
 11.2 cm3 = 0.001  11.2 = 0.0112 L 

22.4 L of gas at STP = 1 mol 
 Number of moles in 11.2 cm3 of H2 is  

= 0.0112
22.4

 = 0.0005 mol 

33. (A) Helium atom has 2 electrons.
 1 mol He ≡ 2 NA electrons 
 2 mol He ≡ 4 NA electrons 

34. (D) 1 mole of K4[Fe(CN)6] = 12  6 g of carbon

 0.5 mole of K4[Fe(CN)6] = 0.5 12 6
1
  g  

= 36 g of carbon 

35. (B)

Sample Content
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