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CHAPTER NO. 1 

BASIC CONCEPTS 
Q.1.Why is it not possible to see an atom by using optical microscopes? 

Ans:  Optical microscopes are used to see(visualize) those objects having size in the 

range of  the wavelength of visible light(400-750nm) .Objects having sizes 

smaller than the wavelength of visible light,cannot be visualized.As atom has 

size about 0.2 nm  which is far less than the wavelength of visible light so it can 

not be seen by optical microscopes 

Q.2. What is meant by the molecule of element and molecule of                             

compound?                                                                                                                            

Ans: The smallest particles of the pure substance which can exist independently    

            is called molecule. Molecule of an element may consist of one, two or     

            three atoms of same element. e.g. O2, He and S8 etc. While molecule of a  

            compound may consist of two or more than two different type of atoms  

           e.g CH4,CO2 etc. 

Q.2:What are molecular ions.How are they produced?                          

   Ans: The molecular species having positive and negative charge are called     

molecular ions. e.g. CH+
4, CO+, N+

2, O+
2. These ions can be produced by passing 

high energy beam of electrons or alpha particles  through a  gas. 

Q.3: What is amu? Give its relation with grams & kilograms. 

Ans: This unit is used to express the relative atomic mass. We can define it as “The  

mass of an atom of an element as compared with 1/12th mass of one carbon atom 

taken as 12.00.” Its value is equal to 1.66  x  10-24 g or 1.66 x  10-27 Kg. For 

example the mass of one atom of hydrogen is 1.008 a.m.u. 

Q.4: Why the isotopes have same chemical properties? 

Ans: Chemical properties of an element depends upon atomic number as well as 

distribution of electrons in the outermost shell.The isotopes have same chemical 

properties because they have same atomic number and also have same type of 

electronic arrangement in the valence shell. 

Q.5: The atomic masses may be in fraction. Why? 

Ans: The atomic masses of the elements having more than one isotopes in nature 

depend upon(i) no.of possible isotopes(ii) their natural abundances(iii)exact 

atomic masses.By using all of these things their average atomic mass is 

calculated that mostly comes in fractions.. Therefore, the atomic masses may be in 

fractions.For example Neon has three isotopes of atomic masses 20, 21, 22amu 

with relative abundances of 90.92%, 0.26% and 8.82% respectively. The average 

atomic mass of all the isotopes of neon is calculated as follows. 

 Average atomic mass  = (20  x  90.92)  + (21 x 0.26) +(22 x 8.82) 

                           100 

                                               = 20.18 amu 

 

Q.6: Justify that no individual neon atom in the sample of element has mass of 20.18 

amu. 

Ans: Neon has three isotopes of atomic masses 20, 21, 22amu with relative 

abundances of 90.92%, 0.26% and 8.82% respectively. The average atomic mass 

of all the isotopes of neon is calculated as follows. 
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 Average atomic mass = (20  x  90.92)  + (21 x 0.26) +(22 x 8.82) 

                           100 

               = 20.18 amu 

 So 20.18amu is its average atomic mass and there is no individual atom of neon 

with this mass. 

 

Q.7: Why positively charged ions of isotopes are passed through magnetic field in 

mass spectrometer? 

Ans: The positively charged ions are passed between the poles of magnetic field. 

Which deflect the ions into curved path. The extent of deflection depends on the 

m/e value and thus the ions are separated. Therefore, the positively charged ions 

are passed through two poles to separate isotopes. 

Q.8: Define empirical formula.How is it related with molecular formula? 

Ans: A chemical formula that gives only the relative number of each element present 

in a compound is called empirical formula. In other words we can also define it. 

 “The formula which shows the simplest whole number ratio between the atoms 

of molecule or a compound is called empirical formula.” 

 Molecular formula  =     nx   Empirical formula 

 The empirical formula of benzene is CH and glucose is CH2O. 

Q.9: Define molecular formula. 

Ans: A chemical formula that indicates the actual number of atoms of each element in 

a molecule is called molecular formula. For example, the molecular formula of 

benzene is C6H6. 

Q.10: Define. 

Ans: (i)  Gram Atom: 
 The atomic mass expressed in grams is called gram atom or the mole of that 

element. 16.0 g of oxygen    =    1 gram atom of oxygen 
 

 (ii)  Gram Molecule: 
 The molecular mass expressed in grams is called gram molecule. 

 e.g.  32  g of Oxygen = 1 gram molecule of O2 
 

 (iii)  Gram formula: 
 The formula mass of a substance expressed in grams is called gram formula. 

 58.5g of NaCl = Gram formula 
 

 (iv)  Gram Ion: 
 The ionic mass of species expressed in gram is called Gram Ions. 

 17.0g of OH–  = Gram Ions 

Q.11: Define Avogadro’s number. 

Ans: The number of particles in one mole of substance is known as Avogadro’s number. 

 e.g.   1.008g of H2   =   1 mole   =   6.022  x  1023  particles. 

Q.12: Define Molar volume?  

Ans: The volume of 22.414dm3 occupied by one mole of gas at STP is called molar 

volume and its true when gas is ideal. 

 e.g.   2.016 H2g  =  1 mole  =  22.414dm3 
 

Q.13: 23g of Na and 238g of uranium equal number of atoms in them. Justify it. 
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Ans: 23g of sodium is the molar mass of sodium and 238g of uranium is also its one 

mole. So one mole of any substance consist of 6.022  x  1023 particles. 

Q.14: Mg atom is twice heavier than that of carbon atom. Justify. 

Ans: The molar mass of carbon is 12 where as the molar mass of magnesium is 24. 

The number of atoms in each is same so the Mg atom is twice heaver than 

carbon. 

Q.15: 180g of glucose and 342g of sucrose have same number of molecule but different 

number of atoms? 

Ans: 180g of glucose is its 1 mole whereas 342g of sucrose is also its one mole. 1 mole 

of molecular substance is always equal number of molecule which is equals to 

Avogadro’s number. But the one molecule of glucose consist of 24 atom and 

sucrose consists of 45 atoms. So number of atoms are changed. 

Q.16: NaCl has 58.5 amu as formula mass and do not molecular mass. 

Ans: NaCl is a ionic compound and donot exist in molecular state. Therefore, NaCl 

has 58.5 of formula mass. 

Q.17: Calculate mass of 10-3 moles of H2O. 

Ans: n =   m      = n  x  M 

    M 

  = 10-3  x  18  = 0.018 g 

Q.18: Prove that one mole each N2, CO2 and H2 contain equal number of molecules. 

Ans: The molar mass of each is same. One mole of all the elements contains equal 

number of molecules or atoms. So each has  6.022  x  1023 molecules. 

Q.19: What is Stoichiometry. 

Ans: The study of quantative relationship between the reactants and product in the 

balanced chemical equation is called Stoichiometry. 

Q.20: What is limiting reagent. How is it help us? 

Ans: The reactant which is completely consumed during the chemical reaction is 

called limiting reactant. Once the limiting reactant is consumed the reaction will 

stop. 

Q.21: Concept of limiting reactant is not applicable to reversible reaction. Why? 

Ans: The concept of limiting reactant is no applicable to reversible reaction. Because 

certain amount of each reactant left behind at the equilibrium state and thus 

any reactant is not completely consumed as restricted by the quantity of limiting 

reactant, in a reaction. 

Q.22: 11g of carbon is reacted with 32g of O2 to give CO2. Which is limiting reactant? 

Ans: 12g (1 mole) of carbon is reacted with 32g (1 mole) of O2 to 44g (1 mole) CO2 and 

carbon used in lower amount so it’s the limiting reactant. 

Q.23: How can the efficiency of chemical reaction is expressed? 

Ans: The efficiency of chemical reaction is expressed by percentage yield. 

  % yield =     Actual yield            x       100 

     Theoretical yield 

Q.24: How does the actual yield is almost always less than the theoretical yield? 

Ans: This is due to the: 

1. The mechanical loss of the product during to process filtration, distillation 

washing, drying and crystallization. 

2. The reaction may have side product. 

3. Reversibility of reaction. 
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Q.25: N2 and CO have same number of electron, proton and neutron. 

Ans: N2 has (7 + 7) 14 electron and CO (6 + 8) 14 electrons. 

N2 has (7 + 7) 14 proton and CO (6 + 8) 14 electron. 

They both have (7 + 7) and (6 + 8) neutron. 

Q.26: The bromine has two peaks white iodine has only one peak at 127 amu.  Why? 

Ans: The two strong peaks for bromine show that it has two isotope. While in the case 

of iodine there is only one peak so it has one isotope. 

Q.27: What are the assumptions of Stoichemetric calculation? 

Ans: The following are the assumptions: 

(i) Reactants are completely changed into product. 

(ii) There is no side reaction. 

(iii) Law of definite proportion and conservation of mass must be obeyed. 

Q.28: Law of conservation of mass must be obeyed during stoichiometry. Give reason. 

Ans: Its assumed that in stoichiometric calculations that atoms are neither be created 

nor destroyed. Thus the total number of product of chemical reaction is same as 

total mass of reactants. 

The change that merely occurs during the reaction merely involves the 

rearrangement of atoms. This argument shows that Law must be obeyed. 

 

 




