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Admission for undergraduate and post graduate medical courses underwent a critical change with 
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important subtopics as per weightage of a particular topic which will further help them in 
planning the study structure of a particular chapter. 
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respect to another individual.)   

Disclaimer  
Utmost care has been taken in compiling and checking the information to ensure that the content is useful and accurate. However, the publisher and the authors shall not be 
responsible for any loss or damages caused to any person on account of errors or omission which might have crept in or disagreement of any third party on the point of view 
expressed in the reference book.  
© reserved with the Publisher for all the contents created by our Authors.  

PREFACE 

Frequently Asked Questions

PREFACE 

Sample Content



 

 

                
 

  
                                                                                            

Index 
No. Page No.

11 

191 Coordination Compounds 

206 24 Haloalkanes and Haloarenes 

216 25 Alcohols, Phenols and Ethers

229 26 Aldehydes, Ketones and Carboxylic Acids 

248 27 Amines 

28 Biomolecules 261 

29 Polymers 268 

30 Chemistry in Everyday Life 274 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

75 

78 

85 

90 

99 

117 

120 

128 

139 

150 

161 

165 

169 

8

17  

22

35 

43 

55 

180 

72 

Topic Name

Some Basic Concepts of Chemistry

Structure of Atom

Classification of Elements and Periodicity in Properties 

Chemical Bonding and Molecular Structure 

States of Matter: Gases and Liquids

Thermodynamics

Equilibrium 

Redox Reactions 

Hydrogen 

s-Block Elements 

p-Block Elements 

Organic Chemistry – Some Basic Principles and Techniques

Hydrocarbons 

Environmental Chemistry 

The Solid State 

Solutions 

Electrochemistry 

Chemical Kinetics 

Surface Chemistry

General Principles and Processes of Isolation of Elements 

p-Block Elements (Group 15 to 18) 

d and f-Block Elements 22 Sample Content



 

 

                                                                                                  
 

Topic-wise Weightage Analysis of past 10 Years (2013 Onwards) 

Number of Questions 
0 

Some Basic Concepts of Chemistry
Structure of Atom 

Classification of Elements and Periodicity in Properties 

Chemical Bonding and Molecular Structure

States of Matter: Gases and Liquids

Thermodynamics

Equilibrium 
Redox Reactions

Hydrogen

s-Block Elements 

p-Block Elements

Organic Chemistry – Some Basic Principles and Techniques

Hydrocarbons
Environmental Chemistry 

The Solid State
Solutions 

Electrochemistry 

Chemical Kinetics
Surface Chemistry

General Principles and Processes of Isolation of Elements 

p-Block Elements (Group 15 to 18) 

d and f-Block Elements 

Coordination Compounds 

Haloalkanes and Haloarenes

Alcohols, Phenols and Ethers

Aldehydes, Ketones and Carboxylic Acids 

Amines 

Biomolecules 

Polymers 

Chemistry in Everyday Life

5 10 15 20 25 30 35 40 45 

22 

8 

31 

8

6 

19 

33 

31 

12 

38 

Total No. of Questions:  635 

15 

40 

19 

15 

13

22 

21 

24

9 

24 

27

29 

21

11 

19

27 

28

28 

19 

16 

Sample Content



1   

          
● 1.1  Units of measurement    

● 1.2  Uncertainty in measurement     

● 1.3  Atomic and molecular masses   

● 1.4  Mole concept and molar mass     

● 1.5 Percentage composition, empirical and molecular formulae 

● 1.6  Chemical reactions, stoichiometry and calculations based on stoichiometry 
  

 
                                 
 
  
1. The dimensions of pressure are the same as 

that of _______.                        [1995] 
 (A) force per unit volume 
 (B) energy per unit volume 
 (C) force 
 (D) energy 
 
    
1. Given the numbers: 161 cm, 0.161 cm,  

0.0161 cm. The number of significant figures 
for the three numbers is _______.          [1998] 

 (A) 3, 3 and 4 respectively 
 (B)  3, 4 and 4 respectively 
 (C) 3, 4 and 5 respectively 
 (D) 3, 3 and 3 respectively 
     
1. Boron has two stable isotopes, 10B (19%) and 

11B (81%). Calculate average at.wt. of boron 
in the periodic table.                               [1990] 

 (A) 10.8 (B) 10.2 
 (C) 11.2 (D) 10.0 

2. An element, X has the following isotopic 
composition: 

 200X : 90 %  199X : 8.0 %  202X : 2.0 % 
 The weighted average atomic mass of the 

naturally-occurring element X is closest to 
_______.                                                 [2007] 

 (A) 201 amu (B) 202 amu 
 (C) 199 amu (D)  200 amu 
 
   
1. 1 cc N2O at NTP contains _______.       [1988]  
 (A)  

1.8
224

 1022 atoms   

 (B) 
6.02

22400
  1023 molecules  

 (C) 
1.32
224

  1023 electrons   
 (D) all the above  
2. The number of oxygen atoms in 4.4 g of CO2 

is approximately _______.              [1990] 
 (A) 1.2  1023 

 (B) 6  1022 
 (C) 6  1023  
 (D) 12  1023 

1.2 Uncertainty in measurement 

1.1 Units of measurement

1.3 Atomic and molecular masses 

Some Basic Concepts of Chemistry 1 

1.4 Mole concept and molar mass 

35 Years NEET/AIPMT Analysis  
(Percentage-wise weightage of sub-topics)

10 Years NEET Analysis (2013 Onwards) 
(Percentage-wise weightage of sub-topics) 

[Note: Till date no questions have been asked from subtopics: General introduction – Importance and scope of 
chemistry, Laws of chemical combination, Dalton’s atomic theory: concept of elements, atoms and molecules] 
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3. The molecular weight of O2 and SO2 are 32 
and 64 respectively. At 15 °C and 150 mmHg 
pressure, one litre of O2 contains ‘N’ 
molecules. The number of molecules in two 
litres of SO2 under the same conditions of 
temperature and pressure will be _______. 

         [1990] 
 (A) N/2   (B) N  
 (C) 2N   (D) 4N  
4. The number of moles of oxygen in 1 L of air 

containing 21 % oxygen by volume, in 
standard conditions, is _______.            [1995]           

 (A) 0.186 mol  (B) 0.21 mol  
 (C) 2.10 mol  (D) 0.0093 mol   
5. 0.24 g of a volatile gas, upon vaporisation, 

gives 45 mL vapour at NTP. What will be the 
vapour density of the substance? (Density of 
H2 = 0.089)               [1996] 

 (A) 95.93 (B) 59.93 
 (C) 95.39 (D) 5.993  
6. Haemoglobin contains 0.334 % of iron by 

weight. The molecular weight of haemoglobin 
is approximately 67200. The number of iron 
atoms (Atomic weight of Fe is 56) present in 
one molecule of haemoglobin is _______. 

[1998] 
 (A) 4 (B) 6 (C) 3 (D) 2  
7. The number of atoms in 4.25 g of NH3 is 

approximately _______.                         [1999] 
 (A) 4  1023 (B) 2  1023 
 (C) 1  1023 (D) 6  1023 

 
8. Specific volume of cylindrical virus particle is 

6.02  10–2 cc/g whose radius and length are  
7 Å and 10 Å respectively.  

 If NA = 6.02  1023, find molecular weight of 
virus.                                                       [2001] 

 (A) 15.4 kg/mol  
 (B) 1.54  104 kg/mol  
 (C) 3.08  104 kg/mol 
 (D) 3.08  103 kg/mol  
9. Which has maximum molecules?           [2002] 
 (A) 7 g N2 (B) 2 g H2 
 (C) 16 g NO2 (D) 16 g O2  
10. The maximum number of molecules is present 

in _______.               [2004] 
 (A) 15 L of H2 gas at STP 
 (B) 5 L of N2 gas at STP 
 (C) 0.5 g of H2 gas 
 (D) 10 g of O2 gas  
11. The number of atoms in 0.1 mol of a triatomic 

gas is (NA = 6.02  1023 mol–1) _______.  [2010] 
 (A) 6.026  1022 (B) 1.806  1023 
 (C) 3.600  1023 (D) 1.800  1022 

12. Which has the maximum number of molecules 
among the following?                       [2011] 

 (A) 44 g CO2 (B) 48 g O3 
 (C) 8 g H2 (D) 64 g SO2  
13. Equal masses of H2, O2 and methane have 

been taken in a container of volume V at 
temperature 27°C in identical conditions. The 
ratio of the volume of gases H2 : O2 : methane 
would be _______.                        [2014] 

 (A) 8 : 16 : 1 (B) 16 : 8 : 1 
 (C) 16 : 1 : 2 (D) 8 : 1 : 2  
14. A mixture of gases contains H2 and O2 gases 

in the ratio of 1 : 4 (w/w). What is the molar 
ratio of the two gases in the mixture?     [2015] 

 (A) 16 : 1 (B) 2 : 1 
 (C) 1 : 4 (D) 4 : 1  
15. The number of water molecules is maximum 

in _______.                             [Re-Test 2015]         
 (A) 18 g of water 
 (B) 18 moles of water 
 (C) 18 molecules of water 
 (D) 1.8 g of water  
16. If Avogadro number NA, is changed from 

6.022  1023 mol1 to 6.022  1020 mol1, this 
would change _______.           [Re-Test 2015]                      

 (A) the ratio of chemical species to each 
other in a balanced equation 

 (B) the ratio of elements to each other in a 
compound  

 (C) the definition of mass in units of grams 
 (D) the mass of one mole of carbon  
17. At S.T.P. the density of CCl4 vapour in g/L 

will be nearest to _______.              [2016] 
 (A) 6.87 (B) 3.42 
 (C) 10.26 (D) 4.57  
18. In which case is the number of molecules of 

water maximum?                [2018] 
 (A) 18 mL of water 
 (B) 0.18 g of water 
 (C) 0.00224 L of water vapours at 1 atm and 

273 K 
 (D) 10–3 mol of water  
19. Which one of the followings has maximum 

number of atoms?                     [Phase-I 2020] 
 (A) 1 g of Mg(s) [Atomic mass of Mg = 24]  
 (B) 1 g of O2(g) [Atomic mass of O = 16]  
 (C) 1 g of Li(s) [Atomic mass of Li = 7]  
 (D) 1 g of Ag(s) [Atomic mass of Ag = 108]   
20. One mole of carbon atom weighs 12 g, the 

number of atoms in it is equal to _______.  
(Mass of carbon-12 is 1.9926 × 10–23 g)  

[Phase-II 2020] 
 (A)  6.022 × 1023 (B)  1.2 × 1023  
 (C)  6.022 × 1022  (D)  12 × 1022   
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1. Which of the following fertilizers has the 

highest nitrogen percentage?                  [1993] 
 (A) Ammonium sulphate 
 (B) Calcium cyanamide 
 (C) Urea 
 (D) Ammonium nitrate  
2. Percentage of Se in peroxidase anhydrous 

enzyme is 0.5 % by weight (at. Wt. = 78.4) 
then minimum molecular weight of peroxidase 
anhydrous enzyme is _______.             [2001] 

 (A) 1.568  104 (B) 1.568  103 
 (C) 15.68 (D) 2.136  104  
3. Suppose the elements X and Y combine to 

form two compounds XY2 and X3Y2. When 
0.1 mole of XY2 weighs 10 g and 0.05 mole of 
X3Y2 weighs 9 g, the atomic weights of X and 
Y are _______.                        [Phase-II 2016]  

 (A) 30, 20 (B) 40, 30 
 (C) 60, 40 (D) 20, 30  
4. An organic compound contains 78% (by wt.) 

carbon and remaining percentage of hydrogen. 
The right option for the empirical formula of 
this compound is _______. [Atomic wt. of C    
is 12, H is 1]                                   [2021] 

 (A)  CH2  (B)  CH3 (C)  CH4  (D)  CH 
 
 
 
1. A metal oxide has the formula Z2O3. It can be 

reduced by hydrogen to give free metal and 
water. 0.1596 g of the metal oxide requires 6 mg 
of hydrogen for complete reduction. The atomic 
weight of the metal is _______.               [1989] 

 (A) 27.9  (B) 159.6 
 (C) 79.8 (D) 55.8  
2. What is the weight of oxygen required for the 

complete combustion of 2.8 kg of ethylene? 
[1989] 

 (A) 2.8 kg (B) 6.4 kg 
 (C) 9.6 kg (D) 96 kg  
3. The number of gram molecules of oxygen in 

6.02  1024 CO molecules is _______.   [1990] 
 (A)  10 g molecules (B) 5 g molecules 
 (C) 1 g molecules (D) 0.5 g molecules  
4. A 5 molar solution of H2SO4 is diluted from  

1 litre to a volume of 10 litres, the normality 
of the solution will be _______.             [1991] 

 (A) 1 N (B) 0.1 N (C) 5 N (D) 0.5 N  
5. The amount of zinc required to produced  

224 mL of H2 at STP on treatment with dilute 
H2SO4 will be _______.                  [1996] 

 (A) 65 g (B) 0.065 g 
 (C) 0.65 g (D) 6.5 g 

6. In the reaction, 
 4NH3(g) + 5O2(g)  4NO(g) + 6H2O(l) 

 when 1 mole of ammonia and 1 mole of O2 are 
made to react to completion _______.   [1998] 

 (A) all the oxygen will be consumed 
 (B) 1.0 mole of NO will be produced 
 (C) 1.0 mole of H2O is produced 
 (D) all the ammonia will be consumed  
7. Volume of CO2 obtained by the complete 

decomposition of 9.85 g of BaCO3 is _______.  
    [2000] 

 (A) 2.24 L (B) 1.12 L 
 (C) 0.84 L (D) 0.56 L  
8. Molarity of liquid HCl, if density of solution is 

1.17 g/cc is _______.                  [2001] 
 (A) 36.5 (B) 18.25 
 (C) 32.05 (D) 42.10  
9. What volume of oxygen gas (O2) measured at 

0°C and 1 atm, is needed to burn completely  
1 L of propane gas (C3H8) measured under the 
same conditions?                                    [2008] 

 (A) 5 L (B) 10 L (C) 7 L (D) 6 L  
10. How many moles of lead (II) chloride will be 

formed from a reaction between 6.5 g of PbO 
and 3.2 g HCl?                  [2008] 

 (A) 0.011 (B) 0.029 
 (C) 0.044 (D) 0.333  
11. 10 g of hydrogen and 64 g of oxygen were 

filled in a steel vessel and exploded. Amount 
of water produced in this reaction will be 
_______.                                                 [2009] 

 (A) 3 mol (B) 4 mol 
 (C) 1 mol (D) 2 mol  
12. 1.0 g of magnesium is burnt with 0.56 g O2 in a 

closed vessel. Which reactant is left in excess and 
how much? (At wt. Mg = 24; O = 16)        [2014] 

 (A) Mg, 0.16 g (B) O2, 0.16 g 
 (C) Mg, 0.44 g (D) O2, 0.28 g  
13. When 22.4 litres of H2(g) is mixed with  

11.2 litres of Cl2(g), each at S.T.P, the moles of 
HCl(g) formed is equal to _______.        [2014] 

 (A) 1 mol of HCl(g) (B) 2 mol if HCl(g) 
 (C) 0.5 mol of HCl(g) (D) 1.5 mol of HCl(g)  
14. 20.0 g of a magnesium carbonate sample 

decomposes on heating to give carbon dioxide 
and 8.0 g magnesium oxide. What will be the 
percentage purity of magnesium carbonate in the 
sample?  (At. wt.: Mg = 24 u)    [Re-Test 2015] 

 (A) 60 (B) 84 (C) 75 (D)    96  
15. A mixture of 2.3 g formic acid and 4.5 g 

oxalic acid is treated with conc. H2SO4. The 
evolved gaseous mixture is passed through 
KOH pellets. Weight (in g) of the remaining 
product at STP will be _______.            [2018] 

 (A) 1.4 (B) 3.0 (C) 2.8 (D) 4.4 

1.5 Percentage composition, empirical
and molecular formulae 

1.6 Chemical reactions, stoichiometry and 
calculations based on stoichiometry 
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16. The number of moles of hydrogen molecules 
required to produce 20 moles of ammonia 
through Haber’s process is _______.     

 [2019] 
 (A) 20 (B) 30 
 (C) 40 (D) 10 
 

17. What mass of 95% pure CaCO3 will be 
required to neutralise 50 mL of 0.5 M HCl 
solution according to the following reaction? 

 CaCO3(s) + 2HCl(aq)  CaCl2(aq) + CO2(g) + 2H2O(l) 
 [Calculate upto second place of decimal point] 

   [2022]  
 (A) 3.65 g (B) 9.50 g 
 (C) 1.25 g (D) 1.32 g 

 
 
  
1.1  :  1. (B)                   
1.2  : 1. (D)                   
1.3  : 1. (A) 2. (D)                 
1.4  : 1. (D) 2. (A) 3. (C) 4. (D) 5. (B) 6.  (A) 7. (D) 8. (A) 9.  (B) 10. (A) 
 11. (B) 12. (C) 13. (C) 14. (D) 15. (B) 16.  (D) 17.  (A) 18. (A) 19. (C) 20. (A) 
1.5  : 1. (C) 2. (B) 3. (A) 4. (B)             
1.6  : 1. (D) 2 (C) 3. (B) 4. (A) 5. (C) 6. (A) 7. (B) 8. (C) 9.  (A) 10. (B) 
 11. (B) 12. (A) 13. (A) 14. (B) 15. (C) 16. (B) 17 (D)       
 
 
   
1.1  Units of measurement 
  
1.  

Quantity Dimensions 
Pressure [M L–1 T–2] 

Force per unit volume [M L–2 T–2] 
Energy per unit volume [M L–1 T–2] 

Force [M L T–2] 
Energy [M L2 T–2]      

1.2  Uncertainty in measurement 
  
1. 161 has three significant figures as all are  

non-zero digits. 
 0.161 has three significant figures as zero on the 

left of the first non-zero digit is not significant. 
 0.0161 also has three significant figures as 

zeros on the left of the first non-zero digit are 
not significant.  

1.3  Atomic and molecular masses 
  
1. Average atomic mass  

 = 
Sum of (Isotopic mass  its abundance)

100
 

 Average atomic mass = 
19  10 + (81  11)

100
  

                                   = 10.81 ≈ 10.8  
2. Average atomic mass  

 = 
Sum of (Isotopic mass  its abundance)

100
 

 Average isotopic mass of X 

 = 
200  90 + 199  8 + (202  2)

100
 

 = 200 a.m.u. 

1.4  Mole concept and molar mass 
  
1. At NTP, 
 1 mol N2O = 22400 cc N2O = 6.02  1023 N2O 

molecules  

 1 cc of N2O = 
6.02  1023

22400
 molecules 

 Each N2O molecule contains 3 atoms,  
 Hence,  

  1 cc N2O = 
3  6.02  1023

22400  
= 

1.8  1022

22400
 

 Nitrogen contains 7 electrons while O contains 
8 electrons. Hence, the number of electrons in 
one molecule of N2O is 22.   

 Hence,  
  Number of electrons in 1 cc N2O 

 = 
6.02  1023

22400
 22 = 

1.32
224

  1023 electrons 
 
2. 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 

 
3. One litre of O2 contains N molecules at 15 °C 

and 150 mmHg pressure. If 1 L of one gas 
contains N molecules then 2 L of any gas 
under the same conditions will contain 2N 
molecules. 

Hints to MCQ's 

Answers to MCQ's 
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4. 1 L of air = 1000/0.21 = 210 mL of O2 
 22400 mL = 1 mole 

 210 mL = 
1

22400
  210 = 0.0093 mol 

 
5. Weight of volatile gas = 0.24 g  
 Volume of gas = 45 mL = 0.045 L  

 Density = 
Mass

Volume
  

 Mass of 45 mL of H2 = 0.089  0.045 
                                   = 4.005  10–3 g 
 Vapour density  

           =  
Mass of certain volume of vapour
Mass of same volume of hydrogen

  

 = 
0.24

4.005  10–3 = 59.93 
 
6. 100 g of haemoglobin contains 0.334 g of Fe 
 67200 g of haemoglobin contains  

 =  67200  0.334
100

    

 = 224.448 g of Fe. 

 Number of atoms of Fe = 
224.448

56
  

     = 4.008  4 
 
7. Molecular mass of NH3 = 14 + (3  1) = 17 

 Number of moles =  
4.25
17

  = 0.25 mol 

 Number of molecules of NH3  
 = 0.25  6.02  1023 = 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.  
8. Volume of cylindrical virus particle = πr2l 
 = 3.14  (7  10–8)2  10  10–8  
 = 1.54  10–23 cc 

 Weight of one virus particle = 
Volume

Specific volume
  

           = 
1.54  10–21

6.02  10–2   

 Molecular weight of virus particle = weight of 

NA particles = 
1.54  10–21

6.02  10–2   6.02  1023 g/mol 

 = 15400 g/mol = 15.4 kg/mol  
9. (A) 7 g N2 = 

7
28

  6.022  1023 = 1.511023 

 (B) 2 g H2 = 
2
2
  6.022  1023 = 6.022  1023 

 (C) 16 g NO2 = 16
46

  6.022  1023 = 2.091023 

 (D) 16 g O2 = 
12
32

  6.022  1023

  
= 2.261023 

10. (A) 15 L H2 = 
15

22.4
  6.022  1023 = 4.031023 

 
 (B) 5 L N2 = 

5
22.4

  6.022  1023 = 1.34  1023 
 
 (C) 0.5 g of H2 = 0.5

2
  6.022  1023 = 1.511023 

 (D) 10 g of O2 = 
10
32

  6.022  1023

 
= 1.881023 

 
11. Total number of atoms in a given amount of 

substance = n  NA  Atomicity 
     = 0.1  6.02  1023  3 
     = 1.806  1023   
12. Option (A): 44 g CO2 = 1 mole of CO2 
 Option (B): 48 g O3 = 1 mole of O3 
 Option (C): 8 g H2 = 4 moles of H2 
 Option (D): 64 g SO2 = 1 mole of SO2   
13. According to Avogadro’s hypothesis, ratio of 

the volumes of gases will be equal to the ratio 
of their no. of moles. 

 
weight of H2

2
 : weight of O2

32
 : weight of CH4

16
 

 
1
2

 : 1
32

 : 1
16

 
 Ratio is 16 : 1 : 2.  
14. Number of moles of H2 = 

1
2
  

 Number of moles of O2 = 
4
32

  

 Hence, molar ration = 
1
2
 : 

4
32

 = 4 : 1 
15. 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  
16. When Avogadro number is 6.022  1023 mol1, 

the mass of 1 mol of carbon = 12 g  
 Mass of 1 mol of carbon when Avogadro 

number is 6.022  1020 mol1  

 = 
12  6.022  1020

6.022  1023  = 12  103 g 
 Thus, the mass of 1 mol of carbon is changed.  
17. Volume of 1 mole of a gas at STP = 22.4 L 
 1 mol CCl4 vapour = 12 + 4  35.5 = 154 g  
 Therefore, 22.4 L of a gas contains 154 g of 

CCl4. 

 Density = 
Mass

Volume
   

 Density of CCl4 vapour = 
154
22.4

 g/L = 6.875 g/L 
 
18. Option (A) 
 18 mL of water = 18 g of water = 

18
18

 
                  = 1 mol of water 
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 Option (B) 

 0.18 g water = 
0.18
18

 = 0.01 mol of water 
 Option (C) 
 0.00224 L of water vapours at 1 atm and      

273 K (STP conditions) = 2.24 mL of water 

               = 
2.24
22.4

 
               = 0.1 mol of water  
 Option (D) has 10–3 mol of water.  
 Hence, 18 mL of water, i.e., option (A) has 

maximum number of moles of water and 
hence, it contains maximum number of water 
molecules.   

19. Number of atoms  
 = Number of moles × Avogadro's constant 

 = Massof asubstance
Molar massof a substance

× NA 

 Number of atoms of Mg(s) = A
1 N

24
  

 Number of atoms of O2(g)  = A
2 1 N
32


  

 Number of atoms of Li(s)  = A
1 N
7
  

 Number of atoms of Ag(s)  = A
1 N

108
  

 
20. Number of atoms in 1 mole of carbon 

 = 6.022 × 1023            
1.5  Percentage composition, empirical and 

molecular formulae 
 
1. (A)  % of nitrogen in (NH4)2SO4 = 28

132
  100 

     = 21.21% 

 (B) % of nitrogen in CaCN2 = 
28
80

  100 = 35 % 

 (C) % of nitrogen in CO(NH2)2 = 
28
60

  100    
     = 46.66 % 

 (D) % of nitrogen NH4NO3 = 
28
80

   100 = 35 % 
 
2. Since, 0.5 g Se  100 gm peroxidase anhydrous 

enzyme  

 78.4 g Se = 
100  78.4

0.5
 = 1.568  104 

 Hence, minimum molecular mass of peroxidase 
anhydrous enzyme is 1.568  104 g/mol.   

3. 0.1 mol of XY2 = 10 g 
 1 mol of XY2 = 100 g 
 i.e, Molecular weight of XY2 = 100 
 0.05 mol of X3Y2 = 9 g 
 1 mol of X3Y2 = 180 g 
 i.e., Molecular weight of X3Y2 = 180 

 Let atomic weights of X and Y be x and y 
respectively. 

 x + 2y = 100 ….(i) 
 3x + 2y = 180  ….(ii) 
 Subtracting (i) from (ii), 
 2x = 180  100 
 x = 40 
 Substituting x = 40 in (i), 
 40 + 2y = 100 
 y = 30  
4.   

Element % 
Composition 

Atomic 
ratio 

Simplest 
ratio 

C 78 78
12

= 6.5 6.5
6.5

= 1 

H 22 22
1

= 22 22
6.5

= 3.38 
   
 The empirical formula of the compound is CH3.  
1.6  Chemical reactions, stoichiometry and 

calculations based on stoichiometry  
1. The reaction is  
 Z2O3 + 3H2  2Z + 3H2O 
 Hence, as per reaction stoichiometry, 1 mole 

H2 or 6 g H2 reacts with one mole of Z2O3. 
Now,  

 0.1596 g of Z2O3 react with 0.006 g of H2. 
 6 g H2 reacts with = 

0.1596
0.006

  6 = 159.6 g of Z2O3 
 Therefore, molecular mass of Z2O3 is 159.6 g/mol. 
 Molecular mass of Z2O3 = (2 × At. Wt. Z + 3 

At. Wt. O) 

 Atomic mass of Z = 159.6 – (3  16)
2

 = 55.8 g 
 
2. C2H4 + 3O2  2CO2 + 2H2O 
 28 g of ethylene require 96 g of O2 

 2.8  103 g of ethylene require = 
2.8  103  96

28
  

    = 9.6  103 g 
    = 9.6 kg  
3. 1 mole of CO is equivalent to  
 6.02  1023 molecules  
 10 mole CO will correspond to  
 6.02  1024 molecules 
 6.02  1024 CO molecules contain  
 6.02  1024 atoms of oxygen, which is 

equivalent to 10 g atoms of oxygen 
 10 g atoms of (O) oxygen = 5 g molecules of 

O2                (∵ Oxygen is a diatomic gas.)  
4. M1V1 = M2V2 
 5  1 = M2  10 
 M2 = 0.5 M 
 Normality = n  Molarity  
                   = 2  0.5 (∵ H2SO4 is a diprotic acid) 
         = 1 N         
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5. Zn + H2SO4  ZnSO4 + H2
1 Mole of zinc reacts to give 1 mole of
hydrogen
1 mole of hydrogen at STP is 22,400 mL.
65 g zinc react to liberate 22400 mL of H2

 Amount of zinc required to produce 224 mL of
H2 at STP = 

224  65
22400

 = 0.65 g

6. 4NH3 + 5O2  4NO + 6H2O
From above reaction,
4 Moles of NH3 require 5 moles of O2.

 1 Moles of NH3 = 
5
4
 moles of O2 = 1.25 mol of O2

Therefore, 1 mol of NH3 require 1.25 mol of
O2. In given conditions, 1 mole of NH3 and
1 mole of O2 are made to react to completion.
Hence, all the oxygen will be consumed.

7. BaCO3  BaO + CO2
197.34 g of BaCO3 gives 22.4 L of CO2

 9.85 g of BaCO3 will give 
22.4  9.85

197.34
= 1.118 L ≈ 1.12 L

8. Density = 1.17 g/cc = 1170 g/L
Hence, volume of the solution = 1 L
Mass of the solute = 1170 g.
Mol of solute = 32.05 mol

 Molarity = 
Moles of solute

Volume of solution (L)
 = 

32.05
1

 = 32.05 M 
9.  

At STP, volume is proportional to mole.  
1 L of propane gas will require 5 L of O2.  
1 mol propane gas (C3H8) requires 5 mol 
oxygen gas (O2). Hence, 1 L propane gas 
(C3H8) requires 5 L oxygen gas (O2).  

10. PbO + 2HCl  PbCl2 + H2O
Molecular weight of PbO = 207.2 + 16

 = 223.2 

Moles of PbO = 
6.5

223.2
 = 0.029 mol

Moles of HCl = 
3.2
36.5

 = 0.088 mol 

0.029 mol of PbO required 0.058 mol of HCl. 
Hence, HCl is in excess, PbO is limiting 
reagent.  
From stoichiometry, mol of PbO = mol of PbCl2  
0.029 mol of PbO = 0.029 mol of PbCl2 

11. 2H2(g)    +    O2(g)     2H2O(g)
Ratio of moles of reactants, H2 : O2 = 2 : 1
Actual amount of reactants: 10 g H2 and 64 g O2
Actual moles of reactants: 5 mol H2 and 2 mol O2
Ratio of actual moles of reactants,
H2 : O2 = 5 : 2 = 2.5 : 1

 The limiting reactant is O2.
Now, 1 mole of oxygen gives 2 moles of
water. Hence, 2 moles of oxygen will give
4 moles of water.

12. 2Mg   +  O2  2MgO
(224)   (32)
48 g of Mg requires 32 g of O2

 0.56 g of O2 requires = 
0.56  48

32
  = 0.84 g of Mg 

 Mg left = 1  0.84 = 0.16 g 
13. 1 mol gas ≡ 22.4 L at S.T.P.

Moles of H2 = 1 mol
Moles of Cl2 = 11.2/22.4 = 0.5 mol
The reaction is
H2(g)    +      Cl2(g)    

    
2HCl(g)

From the reaction, 1 mol of H2 requires 1 mol
of Cl2 to form 2 mol of HCl. Since, available
Cl2 is 0.5 mol, it is limiting reactant.
Hence, 1 mol Cl2 = 2 mol HCl

  0.5 mol Cl2 = 1 mol HCl 
14. MgCO3(s)   MgO(s) + CO2(g)

Molar mass of MgCO3 = 84 g mol1

 Number of moles of MgCO3 = 
20
84

 = 0.238 mol 

 1 mole MgCO3 gives 1 mole MgO 
 0.238 mole MgCO3 will give 0.238 mole MgO.

Molar mass of MgO = 40 g mol1 

 0.238 mole MgO =  40  0.238
= 9.52 g MgO 

 Theoretical yield of MgO = 9.52 g
Practical yield of MgO is 8.0 g

 Percentage purity  =
8

9.52
100 = 84 %

15. HCOOH 
    Conc. H2SO4    

    CO   + H2O 
0.5 mol   0.5 mol 

 (COOH)2 
    Conc. H2SO4    

  CO   + CO2 + H2O 
 0.5 mol                            0.5 mol 
Gaseous mixture formed is CO and CO2 When 
it is passed through KOH, which CO2 is 
absorbed. So, the remaining gas is CO. 
Weight of remaining gaseous product at STP is 
0.5  0.5  28 = 2.8 g 

16. N2(g) + 3H2(g)  2NH3(g)
3 mol H2 = 2 mol NH3

 30 mol H2 = 20 mol NH3 

17. CaCO3(s) + 2HCl(aq)
 CaCl2(aq) + CO2(g) + 2H2O(l)

From the reaction stoichiometry,  
2 mol HCl will neutralise 1 mol CaCO3. 

So, 1 mol HCl will neutralise 1
2

 mol CaCO3.

Number of moles = Molarity × Volume (in L) 
Number of moles of HCl = 0.5 × 0.05  

= 0.025 mol 

C3H8  +  5O2   3CO2  +  4H2O 
(1 mol). (5 mol)
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