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      +1  STUDY MATERIAL  (2017-18) 

      1. CHEMICAL CALCULATIONS 

I. SHORT ANSWERS: 

1. Define Avogadro’s number. 

 The number of atoms in a 12-g sample of carbon - 12 is called Avogadro's number (to which we give the 

symbol NA).  Recent measurements of this number give the value 6.0221367 x 1023, which is 6.023 x 1023.  
2. Define mole  

The mole may be defined as the amount of the substance that contains as many specified elementary 

particles as the number of atoms in 12g of carbon - 12 isotope.  

3. Define Molar mass. 

 The molar mass of a substance is the mass of one mole of the substance. The mass and moles can be 

related by means of the formula.   Molar mass = Mass / Mole  
4. What is empirical formula? 

 "An empirical formula (or) simplest formula for a compound is the formula of a substance written with 

the smallest integer subscripts".  
5. Define oxidation number. 

 Oxidation number of the element is defined as the residual charge which its atom has (or) appears to have 

when all other atoms from the molecule are removed as ions.  
6. Define oxidant and reductant in terms of electron transfer. 

   * The species which undergo the loss of electrons during the reactions are called reducing agents or reductants  
   * The species which undergo gain of electrons during the reactions are called oxidising agents (or) oxidants.  
7. What is stoichiometry  equations? 

 A stoichiometric equation is a short scientific representation of a chemical reaction.  
8. What are oxidation and reduction in terms of oxidation number? 

 Oxidation "A chemical process in which oxidation number of the element increases".  

Reduction "A chemical process in which oxidation number of the element decreases".  
9. State volumetric law. 

 "Equal volume of equinormal solutions exactly neutralise the other solution having same concentration 

and volume".   V1 N1 = V2N2 

V1, V2 - Volume of solutions. 

N1, N2 - Strength of solutions.  

10. Define molarity . 

 Molarity of a solution is defined as the number of gram-moles of solute dissolved in 1 litre of a solution 

Molarity = No. of moles of solute / Volume of Solution in litres  
11. Define  molality. 

Molality of a solution is defined as the number of gram-moles of solute dissolved in 1000 grams (or 1 kg) 
of a Solvent. Mathematically,  

   Molality =  Number of moles of solute / Mass of solvent in kilograms 

11. Define mole fraction. 

 Mole fraction is the ratio of number of moles of one component (Solute or Solvent) to the total number of 

moles of all the components (Solute and Solvent) present in the Solution. It is denoted by X.  
12.  Define normality.  

 Normality of a solution is defined as the number of gram equivalents of the solute dissolved per litre of 

the given solution.  
Normality = Number of gram-equivalents of solute / Volume of Solution in litre  

 

13. Define equivalent mass of salt. 

 Equivalent mass of a salt is a number of parts by mass of the salt that is produced by the neutralisation of 

one equivalent of an acid by a base. 

 

Meena Samy
Typewritten Text
கல்வி அமுது                                                                  http://kalviamuthu.blogspot.com      



 2 
 

 

 

14. Find the molecular formula of a compound that contains an empirical formula C2H4O and its vapour 

density is 44. 

 Solution: Empirical formula mass = 12 x 2 + 1 x 4 + 16 x 1 = 44    
       Molecular mass = 2 x Vapour density 

           = 2 x 44 = 88     

  n =Molecular mass /  Empirical Formula mass  = 88  / 44       = 2  
              Molecular formula  = C2H4 O x 2 =  C4H8 O2  
15. What are the methods that are used to  find the equivalent mass of the elements? 

 1. Hydrogen displacement method  2. Oxide method   3. Chloride method  4. Metal displacement method  
16. What is acidity of base and basicity of acid? 

 The number of replaceble hydrogen atoms present in a molecule of the acid is referred to its basicity.  
 The number of hydroxyl ions present in one mole of a base is known as the acidity of the base.  

 

II.  Detail Questions 

1. Explain the rules for writing stoichiometric equations. 

i. In order to write the stoichiometric equation correctly, we must know the reacting substances, all the products 

formed and their chemical formula.  

ii. The formulae of the reactant must be written on the left s ide of arrow with a positive sign between them.  

iii. The formulae of the products formed are written on the right side of the arrow mark. If there is more than one 

product, a positive sign is placed between them. The equation thus obtained is called skelet on equation.  

iv. In the skeleton equation, the numbers and kinds of particles present on both sides of the arrow are not equal.  

v. During balancing the equation, the formulae of substances should not be altered.  

vi. Important conditions such as temperature, pressure, catalyst etc., may be noted above (or) below the arrow. 

vii. An upward arrow () is placed on the right side of the formula of a gaseous product and a downward arrow. 

viii. All the reactants and products should be written as molecules including the elements like hydrogen, oxygen.  

 

2. Explain the general rules for assigning oxidation number  of an atom. 

1. The oxidation number of the element in the free (or) elementary state is always Zero.    

2. The oxidation number of the element in monoatomic ion is equal to the charge on the ion.  

3. The oxidaton number of fluorine is always - 1 in all its compounds.             

4. Hydrogen is assigned oxidation number +1 in all its compounds except in metal hydrides.            

5. The oxidation numbers of all the atoms in neutral molecule is Zero.         

6. In binary compounds of metal and non-metal the metal atom has positive oxidation number while the non-

metal atom has negative oxidation number.  

7. In binary compounds of non-metals, the more electronegative atom has negative oxidation number, 

 

3.  How to balance the redox reaction-Explain 

1. Write skeleton equation and indicate oxidation number of each element and thus identify the elements    

     undergoing change in oxidation number. 

2. Determine the increase and decrease of oxidation number per atom. Multiply the increase (or) decrease of  

     oxidation number of atoms undergoing the change. 

3. Equalise the increase in oxidation number and decrease in oxidation number on the reactant side by  

    multiplying the respective formulae with suitable integers.  

4. Balance the equation with respect to all atoms other than O and H atoms. 

5. Balance oxygen by adding equal number of water molecules to the side falling short of oxygen atoms.  

6. H atoms are balanced depending upon the medium in same way as followed in ion electron method. 
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4. Empirical formula calculations: 

          i) A compound has the following composition Mg = 9.76%,S = 13.01%, 0 = 26.01,  

 H2O = 51.22, what is its empirical formula?  [Mg = 24, S = 32, O = 16, H = 1]  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

      2. METALLURGY 

1. Distinguish between ore and mineral with suitable example ? 
 The natural material in which the metal or their compounds occur in the earth is known as mineral.  

 When a mineral contains sufficient amount of a metal in combined state, from which it can be readily and 
profitably separated on commercial scale, then the mineral is said to be an ore of the metal.  

 

2. What are the elements obtained from sea water source? 
Four elements such as Na, Mg, Cl2 and Br2 can be extracted from the oceans or salt brines, where they are present 

as monoatomic ions (Na+, Mg2+ , Cl-, Br -). 

 

3. What are the different methods of concentration of ores? 

 (i) Gravity separation process or hydraulic washing. 
 (ii) Froth flotation process. 

 (iii) Electromagnetic separation process. 

4. What is gravity separation ? 
 This method is especially suitable for heavy ‘oxide’ ores like haematite, tinstone, etc. In this, the 

powdered ore is placed on a sloping floor (or platform) and washed by directing on it a strong current of water. 

The lighter sandy, and earthy impurities are washed away; while the heavier ore particles are left behind.  

 

5. Name the ores which are concentrated by froth floatation process. 

This method is especially suitable for sulphide ores like zinc blende (ZnS), and copper pyrites (CuFeS2).  

 

6. Define Metallurgy.  
 Metallurgy is a branch of chemistry which deals with, 

  (i) Extraction of metals from ores  

  (ii) Refining of crude metal 
  (iii) Producing alloys and the study of their constitution, structure and properties.  

  (iv) The relationship of physical and mechanical treatment of metals to alloys.  
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7. What are the major steps involved in the metallurgical process ? 

 i) Concentration of ores.  

 ii) Roasting of ore 
 iii) Calcination 

 iv) Smelting 
 v) Refining of metal 

 

8. What is calcination? Give example. 
Another method of conversion of ore into metal oxide (oxidation) is called calcination.  

The ore is subjected to the action of heat at high temperature in the absence of air below its melting point.  

  

9. What is the principle involved in Bessemer process ? 

The principle involved in this process is that cold air blowed through refractory lined vessel known as converter 
containing molten pig iron at about 2 atmospheric pressure, oxidizing the impurities and simultaneously 

converting pig iron to steel.  

 

10. What is meant by electrolytic refining? Give example. 

Anode  : Impure  metal    Example:  Anode  : Impure  Cu 

Cathode: Pure metal          Cathode : Pure Cu 
Electrolyte : Metal salt in Acid medium       Electrolyte  : CuSO4 + dil H2SO4 

 

11. What is anode mud?  
The insoluble impurities either dissolve in the electrolyte or fall at the bottom and collect as anode mud. 

 

12. What do you understand by the following terms (i) roasting (ii) smelting 

 (i) Roasting: Roasting is one of the oxidation method where ore is converted into 

metal oxide by the ore is heat in excess of air at temperature below its melting point.  
  (ii) Smelting: Smelting is one of reduction method where the metal oxide is  

converted into metal.  

The process of smelting is that in which ore is melted with a flux and often with a reducing agent, and it involves, 
calcination, roasting and reduction.  

 

13. State Mond’s process. 

 Thermal methods include methods as carbonyl method, decomposition of hydrides etc. The carbonyl method is 

used for the refining of metals like Ni and Fe.  

 Example: Ni + 4CO Ni(CO)4Ni + 4CO  

 

II.  Detail Questions 

1. Explain Forth floatation process. 

 This method is especially suitable for sulphide ores like zinc blende (ZnS), and copper pyrites (CuFeS2).  

This process is based on the fact that the sulphide ore particles are only moistened by oil; while those of oxide, 

and gangue particles are moistened only by water.  

 In this process, the powdered ore is mixed with water and a little pine oil (a foaming agent and the whole 

mixture is then stirred vigorously by blowing compressed air. The oil forms a foam (or froth) with air. The ore 

particles stick to the froth, which rises to the surface; while the rocky, and earthy impurities (gangue) are left in 

water .The froth is skimmed off, collected, and allowed to subside to get concentrated ore.  
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2. Explain electromagnetic separation of ores. 

 This method is meant for separating magnetic impurities from nonmagnetic ore particles, e.g., 

tinstone (a tin ore) in which tinstone is non- magnetic; while impurities iron, manganese and tungstates are 

magnetic. The powdered ore (containing the associated magnetic impurities) is made to fall (from a hopper) on a 

belt moving over electromagnetic roller. The magnetic impurities fall from the belt in a heap near the magnet, 

due to attraction; while the non-magnetic concentrated ore falls in separate heap, away from the magnet, due to 

the influence of centrifugal force  

 

 
 

3. Explain Roasting process. 

 Roasting is one of the oxidation method where ore is converted into metal oxide.  

 Ore is heat in excess of air at temperature below its melting point.  

 Roasting is usually carried out in a reverberatory furnace or in a blast furnace. 

 During roasting 

   (a) Volatile impurities like S, As, Sb etc. get oxidized and escape as volatile gases SO2, As2O3 and 

Sb2O3         (b) The sulphide ores decompose to their oxides evolving SO2  

      (c) The moisture is removed. 

Roasting may be of many types. Oxidising Roasting – In this type of roasting S, As, and Sb impurities are 

removed in the form of their volatile oxides as SO2, As2O3 and Sb2O3 etc. due to combined action of heat and air.  

 Like copper pyrites, zinc blende and lead ores (PbS) etc. 

   2ZnS + 3O2 2ZnO + 2SO2 

  

4. Explain calcination process. 

 Calcination 

  Another method of conversion of ore into metal oxide (oxidation) is called calcination.  

 The ore is subjected to the action of heat at high temperature in the absence of air below its melting point.  

 The process of calcination is carried out in the case of carbonate and hydrated ore.  

  As a result of calcination (a) The moisture is removed. (b) Gases may be expelled. (c) Volatile 

impurities are removed. (d) The mass becomes porous. (e) Thermal decomposition of the ore takes place.  

For example, 

   CaCO3 (limestone) CaO + CO2 

 The name calcination originated from the ore calcite which on thermal decomposition gives quick lime. 

Calcination is usually carried out in reverberatory furnace. 

  

5. Explain Zone refining process. 

 This method is employed for preparing highly pure metal (such as silicon, tellurium, germanium), which 

are used as semiconductors. It is based on the principle that melting point of a substance is lowered by the 

presence of impurities. Consequently, when an impure molten metal is cooled, crystals  of the pure metal are 

solidified, and the impurities remain behind the remaining metal.        Circular Heater 
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The process consists in casting the impure metal in the form of a bar. A circular heater fitted around this 

bar is slowly moved longitudinally from one end to the other. At the heated zone, the bar melts, and as the 

bheater moves on, pure metal crystallizes, while the impurities pass into the adjacent molten part. In this way, the 

impurities are swept from one end of the bar to the other. By repeating the process, ultra pure metal can be 

obtained. 

 

6. How the impurities of ore are removed by chemical method? 

This method is employed in case where the ore is to be in a very pureform, e.g., aluminium extraction. 

Bauxite (Al2O3), an ore of aluminium, contains SiO2 and Fe2O3 as impurities. When bauxite ore is treated with 

NaOH, the Al2O3 goes into solution as sodium metaaluminate leaving behind the undissolved impurities [Fe 2O3, 

SiO2, Fe(OH)3, etc.], which are then filtered off.   2Al2O3 2NaOH    2NaAlO            H2O 

       Sod. meta. aluminate  

The filtrate (containing sodium meta-aluminate) on dilution, and stirring gives a precipitate of aluminium 

hydroxide, which is filtered, and ignited to get pure alumina. 

 

 

 

 

     3. ATOMIC STRUCTURE  

1. What is the charge of an electron, proton and a neutron ? 

 Electron -  Negative, proton- positive ,  neutron - nutral 

2. What is atomic number?  

 Total number of protan or electron present in an atom is called Atomic number. Z= p
+
 or e

-
 

3. What is the maximum number of electrons that an orbital can have? 
 The maximum number of electrons in an orbital is found by 2n

2 
.  

 Example : n =1 , number of electron is 2 , n= 2 number of electrons is 8.  

4. How many orbitals are there in the second orbit? How are they designated? 
 There are 4 orbitals , that are  1s, 2px,2py,2pz.  

5. Give the shape of s and p-orbital indicating the angular distribution of electrons. 
 s- orbital is  Spherical in shape, p- orbital is dump bell shape.  

6. What are the charge and mass of an electron? 
 Charge of electron is 1.6022 x 10

-19
 Coulomb. 

  Mass of electron is 0.000548597 a.m.u. or 9.1 x 10
-31

 kg. 

7. What is an orbital?  

 There is a probability of finding electron density is maximum around the nucleus of electron is called 

orbital.   

8. Give the order of filling of electrons in the following orbitals 3p, 3s, 4p, 3d and 6s. 

  3s, 3p, 3d, 4p, 6s. 

9. What is meant by principal quantum number? 
Each shell is characterized by a quantum number called principal quantum number. This is represented 

by the letter ‘n’ and ‘n’ can have values, 1,2,3,4 etc.  

10. How many protons and neutrons are present in  8 O 18 ? 

 Proton = 8 , Electron = 8, Neutron = 10 ( 18 – 8) 

11. What are the particles generally present in the nuclei of atoms? 
  Proton and Neutron ( Nucleons) 

12. The atomic mass of an element is 24 and its atomic number is 12. Show how the atom of the element is  

on situated? 
  Atomic numbe 12 is Mg. Which is present is 2s group.  
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13.  What is the principal defect of Bohr atom model? 
 1. No explanation for Zeeman effect: If a substance which gives a line emission spectrum, is placed in a 

magnetic field, the lines of the spectrum get split up into a number of closely spaced lines.  

 2.  No explanation of the Stark effect: If a substance which gives a line emission spectrum is placed in 
an external electric field, its lines get spilt into a number of closely spaced lines.  

 
14. An atomic orbital has n = 3. What are the possible values of l ? 

 When n = 3 , l = 0, 1 , 2 ( s , p , d ) 

 
15. An atomic orbital has l= 3. What are the possible values of m? 

 l =3 , then m =  -1 , 0 , +1 ( 3 orientations) 

 

16. Give the electronic configuration of chromium. (Z=24). 

  Cr : 1s2,2s2,2p6,3s2,3p6,3d5,4s1 

17. Which energy level does not have p-orbital? 

 First energy level does not have p orbital. It have only s orbital.  

 18. What is Quantum numbers :  
  * The quantum numbers required to locate an electron in an atom. 

 * These are a set of values, which describe energy size, shape and orientation of the orbital in space.   
 

19. State Pauli’s Exclusion principle : 
 It is impossible for any two electrons in a given atom to have all the four quantum numbers identical.  

 

20. State Aufbau principle :  
In the ground state of the atoms, the orbitals are filled in order of their increasing energies.  

 
21. State Hund’s Rule : 
  No pairing occurs until all orbitals of a given sub-level are half filled.  
 

22. What is the maximum number of electrons that an orbital can have?  
The maximum number of electrons an orbital can accommodate is 2(2l+1) 

 

23. What is the total number of orbitals associated with the principal quantum number n=3 ? 
For n = 3, the possible values of l are 0,1 and 2.  
Thus, there is one 3s orbital (n = 3, l = 0 and ml = 0); there are three p orbitals (n = 3, l = 1 and ml = –1, 0, 1) 

there are five 3d orbitals (n = 3, l = 2, m = –2, –1, 0, 1, 2).  
Therefore, the total number of orbitals is 1+3+5 = 9. 

24. What is defect of Rutherford model  
 * Failed to explain stability of atom.  
 * Failed to explain existence of certain definite lines in hydrogen spectrum. 

II.  Detail Questions 

1. Explain Ruther ford X-Ray  scattering experiment. 

i) Most of the space in atom is empty as the most of α particles are passes through the foil. 

ii)  A few α  particles are deflected. The deflection must be due to enormous repulsive force showing that the 

positive charge of the atom is not spread throughout the atom. This very small portion of the atom was called 
nucleus by Rutherford.  

iii) Calculations by Rutherford showed that the volume occupied by the nucleus is negligibly small as compared 
to the total volume of the natom. The diameter of the atom is about 10-10

 m while that of nucleus is 10-15m. 

According to this model: 

 (a) An atom consists of a tiny positively charged nucleus at its centre. 
 (b) The positive charge of the nucleus is due to protons.  

 (c) The nucleus is surrounded by electrons that move around the nucleus with very high speed in circular 

paths called orbits . 
 (d) The number of electrons in an atom is equal to the number of protons in it.  

 (e) Electrons and the nucleus are held together by electrostatic forces of attraction.  
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2. Explain the Limitations of Bhor atom model. 

 

(i) According to Bohr, the radiation results when an electron jumps from one energy orbit to another energy orbit, 

but how this radiation occurs is not explained by Bohr.  

(ii) Bohr Theory had explained the existence of various lines in H spectrum, but it predicted that only a series of 
lines exist.  

(iii) Thus the appearance of the several lines implies that there are several energy levels, which are close together 

for each quantum number n. This would require the existence of new quantum numbers. 
(iv) Bohr’s theory has successfully explained the observed spectra for hydrogen atom and hydrogen like ions 

(e.g. He+, Li2+, Be3+ etc.), it  can not explain the spectral series for the atoms having a large number of electrons.  

v) The angular momentum of the electron (mr)  is the hole number multiple of h /2 . i.e. he could not give any 

explanation for using the principle of quantisation of angular momentum and it was introduced by him 

arbitrarily.  
(vi) Bohr assumes that an electron in an atom is located at a definite distance from the nucleus and is revolving 

round it with definite velocity, i.e. it is associated with a fixed value of momentum.  
(vi) No explanation for Zeeman effect: If a substance which gives a line emission spec trum, is placed in a 

magnetic field, the lines of the spectrum get split up into a number of closely spaced lines.  

(vii) No explanation of the Stark effect: If a substance which gives a line emission spectrum is placed in an 
external electric field, its lines get spilt into a number of closely spaced lines. 

 

3. Explain the Postulates of Bohr’s model of an atom. 

(1) The electrons revolve round the nucleus only in certain selected circular paths called orbits. These orbits are 

associated with definite energies and are called energy shells or energy levels.  
(2) As long as an electron remains in a particular orbit, it does not lose or gain energy. This means that energy of 

an electron in a particular path remains constant. Therefore, these orbits are also called stationary states.  

(3) Only those orbits are permitted in which angular momentum of the electron is the hole number multiple of 

 h /2 . 
(4) If an electron jumps from one stationary state to another, it will absorb or emit radiation of a definite 

frequency giving a spectral line of that frequency which depends upon the initial and final levels.  
 (5) When an electron jumps back to the lower energy level, it radiates same amount of energy in the form of 

radiation. 
 

4. Explain Aufbau’s principle in detail. 

The principles states: In the ground state of the atoms, the orbitals are filled in order of their increasing 

energies. 

The order in which the energies of the orbitals increase and hence the order in which the orbitals are filled is as 

follows: 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p, 7s…………….  
    The order of increase of energy of orbitals can be calculated from (n +1) rule, 

     explained below: 

     The lower the value of (n+1) for an orbital, the lower is its energy. If 

    two orbitals have the same (n+1) value, the orbital with lower value of n has 

    the lower energy. 
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5. Explain quantum numbers. 
 

Principal quantum 

number 

Azimuthal quantum 

number 

Magnetic quantum 

number 

Spin quantum 

number 

It explains the electron in 
different energy levels 
called orbital or shell.  

It explains the electron in 
different sub-shells or            
sub-orbital. 

It explains the orientation of 
orbital 

It explains the 
direction of spin of 
electron. 

Denoted by  'n' Denoted by 'l' Denoted by 'm' Denoted by 's' 

n= 1,2,3,4,5,……… 

Value of 'l' depends on the 
value of 'n'                                     
l = 0 to n-1:                                             
l=0, s- sub shell,                             
l=1, p- sub shell,                        
l=2, d- sub shell,                                    
l=3, f- sub shell,  

Value of 'm' depends on the 
value of 'l'. M= -l to +l  

Value of l= + 1/2 or -
1/2  

Where                                     
n=1 , it denotes the first 
orbit or K- shell;                               
n=2 , it denotes the second 
orbit or L shell. Etc  

n=1 , l = 0:  1s orbital;                
n= 2, l =0, 1( 2s,2p)                       
n = 3 l= 0,1,2( 3s,3p, 3d)  

l = 0 , m= 0 ( one 
orientation) ;                            
l =1 , m= -1,0 ,+1 ( 3 
orientation) 

s = + 1/2 clockwise 
rotation,                             
s =-1/2 anti clockwise 
rotation. 

 

 

4. PERIODIC CLASSIFICATION-I 

Write in one or two sentence 
1. Arrange F, Cl, Br and I in the order of increasing electronic gain enthalpy.  

 Ans : I < Br < F < Cl.  

 

2. Write electronic configurations for the elements of atomic numbers 6 and 14 and from this find out of 

which group in the periodic table each elements belongs. 

  Z= 6 is Carbon, C = 1s2 , 2s2, 2p2  = [He] 2s2, 2p2  . 
 Z= 14 is Silicon, Si = 1s2, 2s2, 2p

6  
, 3s2, 3p

6   = [Ne] 3s2, 3p6  . 

 

3. Which of the following electronic configurations has the lowest ionization enthalpy ? (a) 1s 2, 2s2, 2p6 ; (b) 

1s2, 2s2, sp6 ; (c) 1s2, 2s2, 2p6 , 3s2. 

  Ans: (c) 1s2, 2s2, 2p6 , 3s2.  

 

4. State Modern Periodic Law. 

 “ The physical and chemical properties of the elements are periodic function of their atomic numbers.”  

 

5. Why Noble gases have zero electron gain enthalpy?  

 Because of the complete filling ( ns
2
 np

6
 ) of electron in outer most level in Noble gas , they have zero 

electron gain enthalpy.  

 

6. Which of the following pairs of elements would you expect to have lower first ionization enthalpy ?  

(a) Cl or F ; (b) Cl or S ; (c) K or Ar ; (d)Kr or Xe. 

 Ans: (a) Cl or F 

7. Why do elements in the same group have generally similar properties? 

 Elements in the same group generally have same number of electron in outermost orbital.  

 

8. Name any two transition elements and any two inner transition elements. 

 Ans: Transition elements : Iron (Fe) , Silver (Ag) , Gold (Au), …  

     Inner transition elements : Uranium (U) , Thorium (Th) , Cerium (Ce) ,…  
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9. Arrange the order of increasing atomic volumes : (a) Li, Na and K; (b) C, N and O ; (c) Ca, Sr and Ba. 
 Ans: (a) Li < Na < K b) O < N < C  C) Ca < Sr  <  Ba 

 

10. Name the different blocks of elements in periodic table. Give the general electronic configuration of 

each block. 

   s- Block: ns1
 and ns2

 

   p- Block: ns2np
1
 to ns

2
np

6
 

 d- Block: (n-1) d
1-10 

ns
1-2

. 

 f- Block: (n-2) f
1-14

 (n-1) d
0-10

ns
2
 

11. To which block does the element with configuration 3d
10

4s
2
 belongs 

 The element with configuration 3d
10

4s
2
 belongs to d-Block .  

 And the element is Zn ( Zinc , z = 30).  

 

12. Why nitrogen has higher I.E. value than oxygen? 
 7N = 1s2, 2s2, 2p3 

 ( Half filled ) 

 8 O
 
 = 1s2, 2s2, 2p4

 (  Partially filled)  

 Among N & O , N has stable half filled (2p3 
) configuration , Hence N has higher I.E. value than O.  

 
    

13. Out of fluorine and chlorine, which has greater electron gain enthalpy?  

 It is known that EF < ECl . The lower value of Electron gain enthalpy for F is probably due to the electron-
electron repulsion in relatively compact 2p-orbital of F-atom. 

 

 

14. Why are d-block elements called transition elements? 

 d-block elements form a bridge between the chemically active metals of s-block elements and less active 
metals of groups 13 and 14 and thus take their familiar name “transition elements”.  

 

15. What property did Mendeleev use to classify elements in his periodic table? 
“ The properties of the elements are the periodic function of their atomic weights”.  

 

Explain briefly the following:  
1. Which of the following pairs of elements would have higher electron gain enthalpy? (a) N or O ; (b) F or 

Cl . Explain.  
 Ans : a) 7N = 1s2, 2s2, 2p3 

 ( Half filled ) 

  8 O
 
 = 1s2, 2s2, 2p4

 (  Partially filled)  

 N > O .  N has stable half filled (2p3 
) configuration , Hence N has higher Electron gain enthalpy  value than O.  

  b) 9F = 1s2, 2s2, 2p5
 (  Part ially filled) 

      17 Cl =  1s2, 2s2, 2p6 , 3s2, 3p5
 (  Partially filled) 

 EF < ECl . The lower value of Electron gain enthalpy for F is probably due to the electron-electron 

repulsion in relatively compact 2p-orbital of F-atom. And the size of F atom also small than that of Cl.  

 

2. Lanthanides and actinides are placed in separate rows at the bottom of the periodic table. Explain the 

reason for this arrangement? 

The filling up of 4f orbitals begins with cerium (Z = 58) and ends at lutetium (Z = 71). It constitutes the 
first inner transition series which is called lanthanide ser ies.  

The filling up of 5f- orbitals begins with thorium (Z = 90) and ends up at lawrencium (Z = 103). It 

constitutes second f-inner transition series which is called actinide series.  
It mostly includes man made radioactive elements. In order to avoid undue extension of the periodic table 

the 4f and 5f- inner transition elements are placed separately at the bottom of the periodic table.  

 

3. What do you mean by representative elements? Name the groups of the periodic table, which contain 

representative elements. 
 The p-Block Elements comprise those belonging to groups 13 to 18 and together with the s-block 

elements 1s and 2s are called the Representative Elements or Main Group Elements. 
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4. Define transition elements. Name the different transition series. 

 d-Block elements form a bridge between the chemically active metals of s-block elements and less active 
metals of groups 13 and 14 and thus take their familiar name “transition elements”  

 These are the elements of group 3 to 12 in the center of the periodic table. These elements are 
characterized by filling of inner d orbitals by electrons.  

 

5. Which element of the following pairs have smaller ionization enthalpy? (a) Ca or Be ; (b) Ca or K ; (c) 

Cl or I. Justify your answer.  

 
    a) 20Ca =  1s2, 2s2, 2p6 , 3s2, 3p6 

, 4s
2
 . 

 4Be = 1s2, 2s2, 2p6 . 

 Ca < Be , Among Be and Ca , Ca is a larger  size of atom than Be, Hence Ca  has smaller Ionisation 
enthalpy. 

    b) 20 Ca =  1s2, 2s2, 2p6 , 3s2, 3p6 
, 4s

2
 . 

         19  K  =  1s2, 2s2, 2p6 , 3s2, 3p6 
, 4s

1
 . 

  

 K< Ca , Ca  has stable completely filled (4s
2 

) configuration than K . Hence  K has smaller ionization 

enthalpy than Ca.  

c) 17Cl = 1s2, 2s2, 2p6 , 3s2, 3p5  

     53 I  = 5s2, 5p5  

I < Cl , Among I and Cl , I is a larger  size  of atom than Cl, Hence I has smaller Ionisation enthalpy.  

 

 

6. Why is Na atom bigger than the atoms of both lithium and magnesium ? 

3 Li     : 1s2, 2s1, 

11 Na  : 1s2, 2s2, 2p6 , 3s1, 

12 Mg : 1s2, 2s2, 2p6 , 3s2, 

 

 Among Li and Na, Li is smaller in size due to less number of shells . 

Whereas among Na and Mg, Na has less nuclear charge than Mg . Hence Na is larger size than Mg.  

 

7. What do you mean by the term electron gain enthalpy? How does electron gain enthalpy change along a 

period and in a group?  

 Electron affinity 

In modern terminology, electron affinity is known as the electron gain enthalpy. Electron gain 
enthalpy is    the amount of energy released when an isolated gaseous atom accepts an electron to form a 

monovalent gaseous anion.  

Atom (g) + Electron Anion (g) + energy 

 

Electron gain enthalpies generally increase  as we move across a period from left to right.  This 

is due to the increase in the nuclear charge, which results in greater attraction for electrons.   
Electron gain enthalpies generally decrease on moving down the group.  This is expected on 

account of the increase in size of atoms, the effective nuclear attraction for electrons decreases. As a 

result, there is less tendency to attract additional electrons with an increase in atomic number down the 
group. 

  

8. Explain how the elements are arranged in the form of the periodic table.  

 

 Long form of the Periodic Table: The periodic table is constructed on the basis of repeating electronic 

configurations of the atoms when they are arranged in the order of increasing atomic numbers.  
 

Structural Features of the Long form of the periodic Table:  

The long form of the periodic table consists of horizontal rows called periods and vertical columns called 

groups.  
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Periods: In terms of electronic structure of the atom, a period constitutes a series of elements whose 

atoms have the same number of electron shell i.e., principal quantum number (n). There are seven periods and 
each period starts with a different principal quantum number.  

 Groups:  A vertical column in the periodic table is known as group. A group consists of a series of 

elements having similar configuration of the outer energy shell. There are eighteen vertical columns in long from 
of the periodic table. According to the recommendations of the International Union of Pure and Applied 

Chemistry (IUPAC), these groups are numbered from 1 to 18. Previously, these were numbered from I to VII as  
A and B, VIII and zero groups elements. The elements belonging to the same group are said to constitute a  

amily. For example, elements of group 17 (VII A) constitute halogen family.  

 

9. What are normal, transition and inner- transition elements? 

The d-block Elements (Transition Elements) 

These are the elements of group 3 to 12 in the center of the periodic table.  
These elements are characterized by filling of inner d orbitals by electrons.  

These elements have the outer electronic configuration (n-1) d
1-10

 ns
1-2

. They are all metals.  
They mostly form colored ions and exhibit variable valency.  

Transition metals form a bridge between the chemically active metals of s-block elements and 

less active metals of groups 13 and 14 and thus take their familiar name “transition elements”  
The f-Block Elements (Inner-Transition elements) 

The two rows of elements at the bottom of the periodic table, called the Lanthanoids 58Ce-71Lu 

and Actinoids. 90Th-103Lr are characterized by the outer electronic configuration (n-2) f
1-14

 (n-1) d
0-10

ns
2
. 

The last electron added to each element is an f-electron. 

 

10. What is electron gain enthalpy? On what factors does it depend? 

The magnitude of EA is influenced by a number of factors such as  

(i) Atomic size; (ii) Effective nuclear charge; and (iii) Screening effect by inner electrons. 

 

11. Give the general variation of electron gain enthalpies in the periodic table. 

   ( same answer of Q.No 8 )  

 

12. Define the term ionic radius. Justify that the radius of anion is larger than the parent atom.  

 Ionic radius: 

The term atomic or ionic radius is generally defined as the distance between the centers of the nucleus 
and the outermost shell of electrons in an atom or ion.  

 Anions with the greater negative charge will have the larger radius. In this case, the net repulsion  

of the electrons will outweigh the nuclear charge and the ion will expand in size. 

 

13. What do you mean by ionization enthalpy? How does it vary across a period and down a group?  
 Ionization Energy: (Ionization Potential) 

In modern terminology, ionization energy is known as ionization enthalpy.  The energy required 

to remove an electron from an atom is known as ionization enthalpy (IE). The first ionization enthalpy 
may be defined as the amount of energy required to remove the most loosely bound electron from the 

isolated gaseous atom. 

Atom (g)+EnergyPositive ion (g) + Electron 

The ionization potentials increases from left to right in a period. This trend can be explained in 

terms of increase in nuclear charge and decrease in size from left to right in a period.  

Generally the first ionization enthalpy decreases down a group in the periodic table.  
As we move down the group, the outer electrons, which are to be removed, are farther from the 

nucleus and there is an increasing screening of the nuclear charge by the electrons in the inner shells. 

Consequently the removal of electrons becomes easier down the group.  

14. What is meant by electronegativity? On what factors does it depend? 

 Electronegativity may be defined as the tendency of an atom in a molecule to attract towards itself the 
shared pair of electrons. 

            The main factors, which the electronegativity depends, are effective nuclear charge and atomic radius.      

             Greater the effective nuclear charge greater is the electronegativity 
             Smaller the atomic radius greater is the electronegativity.  
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15. What are the essential features of the periodic table of Mendeleev? Discuss how his table has been 

modified subsequently.  
 The periodic law  states that “ the properties of the elements are the periodic function of their atomic  

weights”.  

It means that when elements are arranged in order of increasing atomic weights, the elements was similar 
properties recur after regular intervals. On the basis of this periodic law Mendeleev constructed a periodic table 

in such a way that the elements were arranged horizonta lly in order of their increasing atomic weights.  
The Mendeleev’s modified periodic table consists of: 

(1) Nine vertical columns called groups. These are numbered from I to VIII and zero.  

Each group from I to VII is further sub-divided into two sub-groups designated as A and B. 
Group VIII consists of three sets, each one containing three elements. Group zero consists of inert 

gases. 

(2) Seven horizontal rows, called periods. These are numbered from 1 to 7.  
First period contains two elements. Second and third periods contain eight elements each. These 

periods are called short periods.  
Fourth and fifth contains eighteen elements each. These periods are called long periods.  

Sixth period contains thirty two elements and is called longest period.  

Seventh period is incomplete and contains nineteen elements according to early classification.  

 

 

16. Explain  Factors Influencing Ionization Enthalpy 

 

 (i) Size of the atom 

As the distance between the electron and the nucleus increases, i.e., as the size of the atom increases, the 
outermost electrons are less tightly held by the nucleus. Thus, it becomes easier to remove an outermost electron. 

Thus ionization enthalpy decreases with increases in atomic size. 

(ii) Charge on the nucleus 

Ionization enthalpy increases with increase in nuclear charge because of the increase in the attractive 

force between the nucleus and the electron. 

(iii) Screening effect of inner electrons 

Ionization enthalpy decreases when the shielding effect of inner electrons increases. This is because when 

the inner electron shells increases, the attraction between the nucleus and the outermost electron decreases.  

(iv) Penetration effect of electrons 

The penetration power of the electrons in various orbitals decreases in a given shell (same value of n) in 
the order: s>p>d>f.  

(v) Effect of half-filled and completely filled sub-levels 

If an atom has half-filled or completely filled sub-levels, its ionization enthalpy is higher than that 
expected normally from its position in the periodic table. This is because such atom, have extra stability and 

hence it is difficult to remove electrons from these stable configurations.  
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5. GROUP 1 s - BLOCK ELEMENTS 

Write in one or two sentences: 

1. What are isotopes? Mention the isotopes of hydrogen. 

 Isotopes:- Atoms of the same element having same atomic number but  different mass number are called 
isotopes. 

There are three isotopes for hydrogen with mass numbers 1, 2 and 3.  

1. Protium or hydrogen   2. Deuterium  or heavy hydrogen  3. Tritium.  
2. Write a short note on tritium. 
 Tritium, 1H3 or 1T3: It occurs in the upper atmosphere only where it is continuously formed by nuclear 

reactions induced by cosmic rays. 

Unlike deuterium, it is radioactive, with a half-life of ~ 12.3 years. 
 It's nucleus consists of one proton and two neutrons.  

 

3. How does deuterium react with nitrogen? 

 Like hydrogen, it combines with nitrogen in the presence of a catalyst to form nitrogen deuteride . 

    
3D2 + N2   2ND3 ( heavy ammonia or deutero ammonia). 

 

4. How does deuterium react with metals? 
 Like hydrogen, it reacts with alkali metals at high temperatures (633K) to form deuterides  

2 Na + D2   2 NaD 

5. Mention the uses of deuterium.  

 1. It is used as tracers in the study of mechanism of chemical reactions.  
2. High speed deuterons are used in artificial radioactivity.  

3. Its oxide known as heavy water (D2O) which is employed as moderator in nuclear reactor to slow 

down the speed of fast moving neutrons.  

6. How is tritium prepared? 

 Tritium is prepared by 

i) By bombarding lithium with slow neutrons 
3Li6 + on1   1T3 + 2He4 

ii) By bombarding beryllium with deuterons  

4Be9 + 1D2  1T3 + 4Be8 

4Be9 + 1D2  1T3 + 2 2He4 

 

7. How do you convert para hydrogen to ortho hydrogen? 

 i. By treatment with catalysts like platinum or iron 

ii. By passing an electric discharge  
iii. By heating to 800oC or more.  

iv. By mixing with paramagnetic molecules like O2, NO, NO2.  

v. By mixing with nascent hydrogen or atomic hydrogen.  

 

8. How does heavy water react with metals? 
 D2O reacts slowly with alkali and alkaline earth metals liberating heavy hydrogen.  

2 Na + 2 D2O        2 NaOD + D2 

So dium deuteroxide  

Ca + 2 D2O         Ca (OD)2 + D2 

Calcium deuteroxide 

9. How is hydrogen peroxide prepared in the laboratory?  

 1. By the action of dilute sulphuric acid on sodium peroxide. Calculated quantity of Na2O2 is added in 

small proportions to a 20% ice cold solution of sulphuric acid.  
Na2O2 + H2SO4   Na2 SO4 + H2O2 

30% solution of H2O2 is obtained by this process. 

2. Pure H2O2 is obtained by reacting BaO2 with an acid 
BaO2 + H2SO4      Ba SO4 + H2O2 

3BaO2 + 2H3 PO4    Ba3 (PO4)2 + 3H2O2 
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10. How is hydrogen peroxide solution concentrated? 
 i) By careful evaporation of the solution obtained above on a water bath preferably under reduced 

pressure using fractionating column. 

ii) By distillation under reduced pressure at temperatures below 330K, the concentration up to 90% 
solution is used till crystallisation formed.  

11. Write about the reducing property of hydrogen peroxide. 
 With powerful oxidizing agents, H2O2 acts as a reducing agent. Moist silver oxide, acidified KMnO4, 

ozone, chlorine and alkaline solutions of ferricyanides are reduced. 

Ag2O + H2O2   2 Ag + H2O + O2 

12. Mention two important uses of H2O2. 

 i) Used as an antiseptic and germicide for washing wounds, teeth and ears.  

ii) Used in bleaching delicate things like hair, wool, silk ivory and feathers.  
iii) It is used as an oxidizing agent.  

iv) It is also used as a propellant in rockets.  

13. Why alkali metals have low melting and boiling points? 

 * All alkali metals have low melting and boiling point due to the weak bonding in the crystal lattice . 

 * With the increase in the size of the metal atoms, the repulsion of the non-bonding electron gets 
increased and therefore melting and boiling points decreases from Li to Cs.  

 

14. Why alkali metals have strong electropositive character?  
 As alkali metals have low ionization energies, they have a great tendency to lose electrons forming 

unipositive ions.  M   M
+

  +  1e
-
 

 

Explain briefly on the following: 
 

1. How is deuterium obtained by diffusion process? 

 By Diffusion Process: 
 It is possible to obtain deuterium directly from hydrogen gas by taking advantage of different rates of 

diffusion of the two isotopes.  

The lighter hydrogen diffuses more quickly than deuterium through a porous partition under reduced 
pressure. Lower the pressure, higher is the efficiency of the process.  

The process of diffusion has been carried out in various diffusion chambers called Hertz diffusion units. 
Each diffusion units consists of a porous membrane. 

When the mixture is led into the diffusion units under reduced pressure by the help of mercury diffusion 

pumps, the heavier deuterium diffuses less readily while lighter hydrogen diffuses at faster rates.  
This process is repeated several t imes till hydrogen gets collected on the left while deuterium on the right. 

The efficiency of this process could be increased by increasing the number of diffusion units.  

 

 

 

2. Write about the exchange reactions of deuterium.  

 Exchange reactions: 

 Deuterium and hydrogen atoms undergo ready exchange with H2, NH3, H2O and CH4 deuterium slowly 
exchanges their hydrogens partially or completely at high temperatures.  

H2 + D2   2 HD 

2NH3 + 3D2   2ND3 + 3H2 

H2O + D2   D2O + H2 

CH4 + 2D2   CD4 + 2H2 

C2H6 + 3D2   C2D6 + 3H2 
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3. What are ortho and para hydrogen? Explain. 

 The nucleus of the hydrogen atom spins about an axis like a top. When two hydrogen atoms combine, 
they form molecular hydrogen.  

Thus depending on the direction of the two protons in the nucleus the following two types of hydrogen 

molecules are known.  
 Hydrogen molecule in which both the protons in the nuclei of both H-atoms are known to spin 

in same direction is termed as ortho hydrogen.  
If the protons in the nuclei of both H-atoms spin in opposite direction, it is termed as para hydrogen.  

At room temperature ordinary hydrogen consists of about 75% ortho and 25% para form. As the 

temperature is lowered, the equilibrium shifts in favour of para hydrogen.  
At 25K. There is 99% para and 1% ortho hydrogen. 

The change in the proportion of the two forms of hydrogen requires a catalyst such as platinum or atomic 

hydrogen or silent electric discharge.  

4. Differentiate between ortho and para hydrogen. 

 

Property Ortho Para 

Melting point 13.95 K 13.83K 

Boiling point 20.39K 20.26K 

Vapour pressure Lower Higher 

Magnetic moment Twice than that of a proton.  Zero 

Internal molecular energy Higher Lower 

 

5. Explain the preparation of heavy water. 
 Preparation: The main source of heavy water is the ordinary water from which it is isolated. Generally it 

is prepared by exhaustive electolysis.  
Principle: The heavy water is isolated either by prolonged electrolysis or by fractional distillation of 

water containing alkali. Taylor, Eyring and First in 1933 formulated the electrolysis of water in seven stages 

using N/2- 
NaOH solution and strip nickel electrodes.  

 

 
 

 
 

 

 
The cell consists of a steel cell 18 inches long and 4 inches in diameter.  

The cell itself serves as the cathode while the anode consists of a cylindrical sheet of nickel with a number of 

holes punched in it.  
A large number of such cells are used for electrolysis of water in several stages. The gases  

obtained from each stage are separately burnt and the water thus formed is returned to the previous stage. The 

heavy water gradually concentrates in the residue left behind.  
The process usually consists of five stages. A partial separation of heavy water from ordinary water can 

be affected by fractional distillation.  
This method utilises the small difference in boiling points of protium oxide (H2O) and deuterium oxide 

(D2O). 
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6. Compare water and heavy water.  

 

Property   H2O D2O 

Density at 20oC 0.998 1.017 

Freezing point 0oC 3.82oC 

Boiling point 100oC 101.42oC 

Maximum density 1.000 (4oC) 1.1073 (11.6oC) 

Specific heat at 20oC 1.00 1.01 

Surface tension at 20oC 72.8 dynes/cm 67.8 dynes/cm 

Viscosity at 20oC 10.09 millipoises 12.6 millipoises 

 

7. Explain the oxidizing property of hydrogen peroxide. 

H2O2 is a powerful oxidizing agent. It functions as an electron acceptor. 

H2O2 + 2H+
 + 2e

-
  2 H2O  (In acidic solution) 

H2O2  + 2e-   2OH
-
 (In alkaline solution)  

i) It oxidises PbS to PbSO4 

PbS + 4H2O2   PbSO4 + 4H2O 

ii) It oxidizes ferrous salts into ferric salts .  
2Fe2+

 + 2H+
 + H2O2   2 Fe

3+
 + 2H2O 

Due to its oxidizing property, it is a valuable bleaching agent, powerful but harmless disinfectant and 
germicide. Delicate materials like silk, wool, hair which will be destroyed by chlorine, are bleached with H 2O2.  

 

 

8. Explain how liquid hydrogen can be used as a fuel. 

 Liquid hydrogen, H2, is a favourable rocket fuel. On burning, itproduces more heat per gram than any 

other fuel. In its gaseous form, hydrogen may become the favourite fuel of the twenty first century.  
When hydrogen burns in air, the product is simply water. Therefore, the burning of hydrogen rather than 

fossil fuels (natural gas, petroleum, and coal) has important advantages. 

The burning of fossil fuels is a source of environmental pollutants. They become the source of acid rain 
and discharge a large amount of toxic gases like SO2 and CO2. Controlling carbondioxide emissions into the 

atmosphere is a difficult challenge, but the answer might lie in the conversion to a hydrogen economy, hydrogen 
would become a major energy barrier. Automobiles , for example may be modified to burn hydrogen.  

 At present, in USA they use car using a modified piston engine and has a hydrogen storage unit in the 

tank. This proves that it is possible to develop hydrogen-burning cars. Hydrogen in not a primary energy source. 
But it is a convenient and non-polluting fuel, but it would have to be obtained from other energy sources. 

 

9. How is lithium extracted from its ore? 

 Extraction of Lithium - Electrolysis of Lithium chloride . 

Lithium metal is obtained by the electrolysis of moisture free lithium chloride in a crucible  
of  thick porcelain using gas-coke splinter anode and iron wire cathode.  

 For the preparation of the metal on a large scale, a fused mixture of equal parts of lithium and potassium 

chloride is used, as it melts at a lower temperature of 720 K.  
Lithium is also obtained by the electrolysis of a concentrated solution of lithium chloride in pyridine or 

acetone.  
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10. Explain the Uses of Lithium.  

1) For the manufacture of alloys.  
2) As a deoxidizer in the preparation of copper and nickel.  

3) Lithium citrate and salicylate are used in the treatment of gout.  

4) LiAlH4 is used as an reducing agent.  

5) Its compounds are used in glass and pottery manufacture.  

11. Explain the Uses of  Sodium.  

1) For the preparation of sodium peroxide, sodamide and sodium cyanide, tetraethyl lead etc.  

2) Sodium amalgam is employed as a reducing agent. 
3) As a deoxidizing agent in the preparation of light alloys and some rare earth metals from their oxides.  

4) It acts as a catalyst in the polymerisation of isoprene (C5H3) into artificial rubber.  

5) As a reagent in organic chemistry.  

12. Explain the General characteristics of Alkali metals  

1. The alkali metals are shiny white and soft.  
2. They can be readily cut with a knife. 

3. They are extremely reactive metals and form strong alkaline oxides and hydroxides.  

4. The last metal of this group, francium is radioactive. 
5. Since the alkali metals are extremely reactive they occur only as compounds in nature.  

6. All the alkali metals exhibit an oxidation state of +1. This is because the metals can easily lose their 

single outermost electron.  
7. The alkali metals give characteristic colour in bunsen flame. The colours given by Li, Na and K are 

crimson red, yellow, lilac respectively.  
 

     6.2s- block elements  
 
1.Write short note on  Diagonal relationship Be and Al:  
         Be and Al which are diagonally opposite to each other in the periodic table exhibit similarities in their 
properties. This is known as diagonal relationship. This is due to their similarity in their size and high 
electronegativity.   
 
2. CaO (Calcium oxide)-quick lime  : A white porous solid, readily dissolves in water, producing heat. The calcium 
hydroxide formed is known as slaked lime.  
 
3.What is  Lime water? 
       The paste of lime Ca(OH)2 in water is called milk of lime. While the filtered and clear solution is known as lime 
water. 
  
4.Write short note on Plaster of Paris  
                 On heating gypsum CaSO4 2H2 O, it loss 1½ molecules of water, forming CaSO4 ½H2 O (Calcium sulphate 
hemihydrate). This substance is known as plaster of paris.  
Uses:-  
* In surgery for plastering the fractured bones  
* In making moulds for statues  
* In making false ceilings 

 
5.What is Inert pair effect : 

 As we go down the group, the two electrons present in the ‘s’ orbital become inert, and the electrons in the 
‘p’ orbital are involved in chemical reactions. This is known as inert pair effect. 

 
6. What are the ore of magnesium in nature  

1. Magnesite : MgCO3                                            2. Dolomite : MgCO3, CaCO3  
3. Epsom salt  : MgSO4, 7H2O                              4. Carnalite : MgCl2 KCl.6H2O 
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7. What is meant by Epsom salt . How it is prepared  
         *         It is magnesium sulphate MgSO4 7H2O  
         *         MgO + H2SO4      MgSO4 + H2O  
 
8. Give the uses of epsum salt.  
* Used as purgative  
* Used in dyeing and tanning process  
* Platinised MgSO4 used as catalyst. 
  

9. Give the properties of quick lime.  
* With Cl2 give bleaching powder CaOCl2 H2O  
* White porous solid  
* With CO2 form CaCO3  
* With SO2 form calcium sulphite  

 

DETAIL: 

1. Metallurgy Of Magnesium: 

The purified carnallite ore is the principal source for this process. A mixture of equal quantities of 
carnallite and NaCl is fused to a clear liquid at 973K. The alkali chloride prevents hydrolysis of magnesium 

chloride 

and increases the conductivity of the fused mass.  

 

 

 

 

 

 

The electrolysis of the fused mass is carried out in an atmosphere of coal gas in air tight iron cell which 

can hold 6-7 tonnes of the electrolyte. The temperature of the elctrolyte bath is maintained at 970K. The iron cell 
itself acts as a cathode unlike the anode consists of a carbon or graphite rod surrounded by a porcelain tube 

through which the liberated chlorine escapes. Molten magnesium being lighter than the electrolyte, rises to the 

surface and is periodically removed with perforated ladle. The electrolysis is carried out in an atmosphere of coal 
gas so as to avoid the oxidation of molten magnesium. The metal thus obtained is 99.9% pure. It may be further 

purified by remelting with a flux of anhydrous magnesium chloride and sodium chloride.  
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         7. P- block elements 

1.Write short note on  Borax Bead test : 
A pinch of borax is heated in a platinum loop, it melts to give a colourless glassy bead. It is then dipped 

in a coloured metallic salt solution and again heated. Characteristic coloured beads are formed. From the colour 
of the beads, the basic radica ls are identified. Due to the formation of metallic metaborate, the characteristic 

colours are formed. Example: Copper salts give blue beads. 

In an oxidising flame 

CuSO4 + B2O3Cu(BO2)2 + SO3 

In a reducing flame 

2Cu(BO2)2 + C 2CuBO2 + B2O3 + CO 

2CuBO2 + C 2Cu + B2O3 + CO 

 

 

 

 

 

 

 

 

 

 

2. What is meant by borax.  

* Sodium tetra borate Na2B4O7   
* Tincal a crude form of borax contain 55% of it and is found in the land dried up lakes of   Tibet.  

 

3. Give the uses of borax?  
* Food preservative.  

* Manufacture of glass, soap.  
* Cleaning and dyeing agent in tanneries. 

 

4. Give the structure of Diamond.  
* In diamond C – C linkage are covalent 
* Each corn atom linked with four neighboring carbon atom.* Tetrahedral arrangement of atom.  
* High Melting Point and Boiling Point.  

 
5. What are the allotropic forms of carbon?  
* Diamond  
* Graphite  
* Amorphous carbon Example:- Coke, Bone black, Carbon Black  
 

6. Explain important point of fullerens?  
* Most symmetrical family.  
* Contain 60 atoms and 32 sides.  
* (20 hexagone and 12 pentagones)  
* The group of spherical carbon.  
* It has super conducting properties.  
 

7. Give uses of carbon and its compound?  
* Used as fossil fuels.  
* Refrigerants, fire extinguishers.  
* Make viscose rayon and cellophane. 
  

8. Give the importance of oxygen     9. Give the uses of ozone.  
* It is used for resipiration by both animals and plants  * It is used as germicide and disinfectant  
* It is essential for life      * It is used as Bleaching oil, starch etc  
* Hence molecular oxygen act as cell fuel  * It is used to manufacture of artificial silk and synthetic camphor  
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8. SOLID STATE  

1. What is meant by ‘unit cell’ in crystallography?  
    The smallest structure of which the crystalline solid (or crystal) is built by its repetition in three dimensions is 
called as unit cell.  
 
 2. How many types of cubic unit cell exits?  
         Three types of cubic unit cell exists. They are (i) Simple cubic (ii) Body-centred cubic and (iii) Face-centred cubic.  
 
3. What are Miller Indices?  
          The reciprocals of Weiss indices and multiplying throughout by the smallest number in order to make all 
reciprocals as integers obtain the Miller indices of a plane. 
 
4. How many types of unit cell exist? 
 There are seven classes of unit cells. (i) Cubic (ii) Triclinic (iii) Monoclinic (iv) Orthorhombic (v) Tetragonal (vi) 
Hexagonal and (vii) Rhombohedral. 
 
5. Define crystalline solids amorphous solid.  
* Atoms are arranged in regular  
* Three dimensional pottern  
* Rigid in compressible  

Amorphous solid  
* No regular arrament 
* Have no definite geometrical forms  
* Imcompressible to certain extent 
 

6.What are the characteristic parameter of unit cell?  
* Crystallographic axes.  
* The lines drawn parallel to the lines of intersection of any three faces of the unit cell  
* Donot lie in same plane  
* Interfacial angles :-  
* The angles between the three crystallographic axes.  
* Primitives :- The three side a, b, c of unit cell.  
 
7.How many number of unit cell canbe shared by body, face, edge, corner.  
* Body center atom shared by one unit cell  
* Face center atom shared by six unit cell  
* Edge center atom shared by Twelve unit cell  
* Corner atom shared by eight unit cell.  
  

8. How to calculate the number of Na and Cl in NaCl unit cell.  
   /4+  /1+  /2+  /8  
12×14+1x1=3+1=4 sodium ion for chloride ions  
8 x (1/8) + 6 x (1/2) = 1 + 3 = 4 chloride 
 

9.  What are the class of unit cell? 
There are seven classes of unit cells. 1. Cubic , 2. Triclinic, 3. Monoclinic, 4. Orthorhombic, 5. Tetragonal,  
6. Hexagonal and 7. Rhombohedral. 
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II.  Detail Questions 

1. Explain the structure of NaCl soliods. 
 Space lattice of sodium chloride is known to consist of a face centered cubic lattice of 

Na+ ions interlocked with a similar lattice of Cl ions. 

 The lattices are constituted entirely by ions are known as ionic lattices . 

 There are four units of NaCl in each unit cube with atoms in the positions.  

 As will be seen figure, the unit cell of sodium chloride consists of 14 chloride ions and 13 sodium ions. 

Each chloride ion is surrounded by 6 sodium ions and similarly, each sodium ion is surrounded by 6 chloride 

ions. 

The unit cell of sodium chloride has 4 sodium ions and 4 chloride ions as shown below;  

 

 

 
 

 
 

 

 
 

 

  The sodium chloride structure is also called rock-salt structure. 
 

2. . Explain the structure of CsCl soliods. 

The cesium chloride, CsCl, structure has body-centred cubic system. There is one molecule per primitive cell, 

with atoms at the corners (000) and body-centred positions 1/2 1/2 1/2 of the simple cubic space lattice.  

1. The Cl- ions are at the corners of a cube where as Cs+ ion is at the centre of the cube or vice versa  

2. Each Cs+ ion is connected eight Cl- ions and each Cl- ion is connected eight Cs+ ions i.e., 8:8 coordination.  

The unit cell of cesium chloride has one Cs+ ion and one Cl- ion as shown below 

  No. of Cl- ions = 8(At corners) x 1/8 (common to eight unit cell)  

    = 8 x 1/8 = 1 

  No. of Cs+ ion = 1 (At the body center) x 1 

    = 1 x 1 = 1 

  Thus number of CsCl units per unit cell is 1.  

 

3. Differentiate Isotropic and Anisotropic solids. 

Amorphous substances differ from crystalline solids and resemble liquids in another important respect. The 

properties such as electrical conductivity thermal conductivity, mechanical strength and refractive index are the 

same in all directions. Amorphous substances are, therefore, said to be isotropic.  

 Liquids and gases are also isotropic. Crystalline solids, on the other hand, are anisotropic, i.e., their 

physical properties are different in different directions. For example, the velocity of light passing through a 

crystal varies with the direction in which it is measured. 

 In amorphous solids as well as in liquids and gases, atoms or molecules are arranged at random and in a 

disorderly manner and, therefore, all directions are identical and all properties are alike in all directions.  
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   9. GASEOUS STATE 

1. Write the mathematical expression for Boyle's law.  

Boyle's law, for given mass of a gas at constant temperature, the pressure  

(P) is inversely proportional to its volume (V). 
P α 1 / V (at constant temperature)  

 (or)                              PV = constant.  

2. Define  Charle's law.  

The variation in the volume of a gas with temperature at constant  

pressure is given by charle's law.   V α  T   ( OR) V /T = constant  

3. What are measurable properties of gases? 

The measurable properties such as the volume, V; Pressure, P; Temperature, T and Number of moles, n of the 
gas in the container.  

4. What is the molar volume of nitrogen at 500K and 600 atm according to ideal gas law? 

Ans : P V = R T   ;  V = RT / P 

   = 0.0821 X 500 / 600 = 0.0684 lit 

5. Define Graham's law of diffusion.  

"Under the same conditions of temperature and pressure, the rates of diffusion of different gases are inversely 
proportional to the square roots of their molecular masses". Mathematically the law can be expressed as  

    r 1 / r 2 =               
 

6. Give the values of R-gas constant in calories and Joules. 
 a. In litre – atmosphere, R = 0.0821 litre atm K

-1
mol

-1  

 b. In C.G.S. System,  R = 8.314 x 107
 erg K-1

 mol-1  

 c. In M.K.S. System, or  SI system, R = 1.987 cals deg-1mol-1 

 

7. Write the significance of Vanderwaal's constants. 
1. The term a/V2 is the measure of the attractive forces of the molecules. It is also called as the cohesion pressure 

(or) internal pressure. 

2. The inversion temperature of a gas can be expressed in terms of `a' and `b'  
Ti = 2a / Rb 

3. The vanderwaal constants `a' and `b' enable the calculation of critical constants of a gas. 

 

8. Write the limitations of vanderwaal’s  equation of state. 

1. It could not explain the quantitative aspect of deviation satisfactorily as it could explain the qualitative aspects 
of P and V deviations.  

2. The values of `a' and `b' are also found to vary with P and T, and such variations are not considered in the 

derivation of Vanderwaal equation.  
3. Critical constants calculated from Vanderwaal's equation deviate from the original values determined by other 

experiments.  

 

9. Define Joule-Thomson effect. 

The phenomenon of producing lowering of temperature when a gas is made to expand adiabatically from a 

region of high pressure into a region of low pressure, is known as Joule - Thomson effect. 

 

10. What is meant by inversion temperature ? 

The characteristic temperature below which a gas expands adiabatically into a region of low pressure through a 

porous plug with a fall in temperature is called as inversion temperature (Ti). 

11. What is Critical temperature (Tc)? 
It is defined as the characteristic temperature of a gas at which increase in pressure brings in liquefaction of gas 

above which no liquefaction occurs although the pressure may be increased many fold.  

For instance Tc of CO2 is 31.1C. This means that it is not possible to liquefy CO2 by applying pressure when its 

temperature is above 31.1C. 
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12. What is Critical pressure (Pc)? 

It is defined as the minimum pressure required to liquefy 1 mole of a gas present at its critical temperature. 
 

13. What is Critical volume (Vc)?  

The volume occupied by 1 mole of a gas at its critical pressure and at,critical temperature is the critical volume 
(Vc) of the gas.  

14. What is Adiabatic demagnetisation :  
When a magnetic substance is suddenly demagnetised under adiabatic conditions, a fall in temperature is noticed. 
By this technique, the temperature as low as zero kelvin can be reached 
 
 

II.  Detail Questions 
1. Describe Linde's process of liquefaction of gases with neat diagram.  

This method makes use of Joule Thomson effect and is used to liquify  
air or any other gas. Pure air or any gas is first compressed to about 200 

atmospheres and is allowed to enter the innertube of the concentric pipes as 
shown in Fig.10.8. The valve v of jet J is then opened and the gas is   
allowed to expand suddenly into the wider chamber C.  

The gas gets cooled due to expansion and its pressure is reduced to 
about 50 atm. The gas is now allowed to pass through the outer tube `O'. At 

this stage the incoming gas is initially cooled by the outgoing gas. Further  

cooling of the incoming gas occurs during expansion in the chamber C. The  
cooled gas is again compressed and is circulated in. By repeating the  

process of cooling and compression followed by expansion, the gas is  
liquefied and finally the liquid air drops out from the jet into the bottom of  

chamber C. 

 

2. Describe Claude's process of liquefaction of gases with neat diagram.  

 

In this method compressed air is allowed to do mechanical work of 
expansion. This work is done at the expense of the kinetic energy of the gas  

and hence a fall of temperature is noted. This principle is combined with  

Joule-Thomson effect and utilised in Claude's process of liquefaction of air.  
Air is compressed to about 200 atmospheres and is passed through the pipe  

ABC (Fig.9.9). At C, a part of the air goes down the spiral towards the jet  
nozzle J and a part of the air is led into the cylinder D provided with an air  

tight piston. Here the air moves the piston outwards and expands in volume  

as a result of which considerable cooling is produced. The cooled air passes   
up the liquefying chamber during which process it cools the portion of the  

incoming compressed air. The precooled incoming compressed a ir then 

experiences Joule-Thomson expansion when passed through Jet nozzle J  
and gets cooled further. The above process takes place repeatedly till the air  

is liquefied. 

 

3. What is meant by adiabatic demagnetisation? Explain its use in liquefaction of gases. 

 
 Generally, the method used to reach the very low temperature of about 10-4 K is adiabatic 

demagnetisation. In this method the paramagnetic samples such as Gadolinium sulphate is placed surrounding 

the gas sample and cooled to about 1K along with the gas in any one of the cooling methods. The paramagnetic 
sample used in this method is suddenly magnetised by the application of strong magnetic field. This 

magnetization (ordering of molecular magnets) occurs while the sample surrounds the cooled gas and ha s 

thermal contact with the walls of the container. When the magnetic field is suddenly removed, demagnetisation 
occurs which brings in a disordered state of the molecular magnets. To reach this state thermal energy is taken 

away from the cooled air such that its temperature gets further lowered. By this technique, as low as zero kelvin 
can be reached.    
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   10. CHEMICAL BONDING 

1.What are the different types of Chemical bonding : 
 There are various types of bonds (i) ionic bond (ii) covalent bond (iii) coordinate covalent bond.  
 

2. Mention the theories that are used to find the geometry of covalent compounds. 
The shape and geometry of the covalent bond is explained by (i) Valence Shell Electron Pair Repulsion 

Theory (VSEPR Theory) and (ii) Valence Bond Theory  
 

3. Explain about ionic bond and covalent bond  
* The electrostatic attraction between positive and negative ions.  
Excises:- NaCl  
Covalent bond  
* Mutal sharing of electron between bonded atom Ex:H2 Co-ordinate covalent bond (or) dative bond.  
* The bond thus formed is between the dorar and acceptor atom Ex: NH3 

 

4.Define Hess’s law.  
* Enthalphy change of reaction same at constant V and P whether it takes place in single (or) multiple step.  
* The initial reactants and final products are same.  
 

5. What are the important features of lattice enthalphy ?. 
* More stable ionic compound have greater lattice enthalphy.  
* Higher charge and smaller radii ion have greater lattice enthalphy  
* Lattice enthalphy attest the solubilities of ionic compound.  
 
6.Define Hybridisation.  
Same energy of atomic orbitals combines to form equal number of hybrid orbitals. With same energy, shape etc. The 
phenomenon is hybridization 
 

7. Arrange NaCl, MgCl2 and AlCl3 in the increasing order of covalent character. 

8. Find sigma and bi bond in the following  

CH3-CH3, CH2=CH2, CHCH 

9. Among Na+, Ca+2, Mg+2, Al+3 which has high polarising power ? 

10. What is the structure of BeCl2 ? 

11. Write the differences between electrovalent and covalent bonds. 

12. Give reason : CCl4 is insoluble in H2O while NaCl is soluble. 

13. sp3 hybridisation is involved in CH4, H2O and NH3. Why are the bond angles different in three cases? 
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14. Explain the co-ordinate bond formation between BF3 & NH3. 

 

15. What is octet rule? Explain with an example. 

 

16. What are the different types of bonds? 

 

17. What is meant by electrovalent bond. Explain the bond formation in AlBr3 and CaO. 

 

18. Give the electron dot representation for PH3 and ethane. 

 

19. Write the Lewis dot structures for the following. S, S2-, P, P3-, Na, Na+, Al and Al3+. 

 

20. Define resonance. Give the  various resonance structures of CO2 and CO3 
2-

 ion. 
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II. Detail Questions 
1. Discuss the important properties of electrovalent compounds. 
 (i)  They have high melting and boiling points.  
 (ii) They are poor conductors  in the solid state but their aqueous solutions conduct electricity.                       
(iii)They   
       exist only as ions packed in a definite three dimensional manner.  
(iv) They are soluble in polar solvents like H2 O and insoluble in non polar solvents  like benzene.  
(v)  Electrovalent compounds having the same electronic configuration exhibit isomorphism.  

 

2. Calculate the lattice energy of NaCl using Born-Haber cycle. 

 

 

 

 

 

 

 

3. Explain the important properties of covalent compounds.  
(i) These compounds exist as neutral molecules and not as ions.  
(ii) They do not conduct electricity in fused or molten state.  
(iii) They possess low melting and boiling points.  
(iv) They possess definite geometry.  
(v) They are soluble in non polar solvents and insoluble in polar solvents.  
 

4. Discuss the partial covalent character in ionic compounds using Fajan's rule.  
  The phenomenon of deformation of anion by a cation is known as polarisation. Greater, the extent of 
polarisation of the anion by the cation, greater is the covalent character.  

 

5. Explain the polarity of covalent bonds in H2O and HCl.  

 HCl     H2O 
 As a result of polarisation, the molecule possessed a dipole moment. In a triatomic molecule like water 

two covalent bonds exist between the oxygen atom and the two H atoms. Oxygen with higher electronegativity 

attracts the shared pair of electrons to itself and thus oxygen becomes the negative end of the dipole while the 
two hydrogen atoms form the positive end. Thus the two covalent bonds in the water molecule possess partial  

ionic character.  

 Generally larger the electronegativity difference between the atoms consisting the bond, greater will be 
the ionic character. For H atom electronegativity is 2.1 and for Cl atom it is 3.0. Thus H-Cl covalent bond is 

polarised and it has more ionic character.  

      H
+
 Cl

-
 

 6. Discuss the postulates of VSEPR theory.  

 i) Pairs of electrons in the valence shell of a central atom repel each other.  
 ii) These pairs of e lectrons tend to occupy positions in space that minimize repulsions and maximise the 

 distance of separation between them.  
 iii) The valence shell is taken as a sphere with electron pairs localising on the spherical surface at 

maximum  distance from one another.  

 iv) A multiple bond is treated as if it is a single electron pair and the two or three electron pairs of a 
multiple  bond are treated as a single super pair.  

 v) Where two or more resonance structures can depict a molecule the VSEPR model is applicable to any 

 such structure. 
 

8. Calculate the lattice enthalpy of CaCl2 given that the enthalpy of :  

i) Sublimation of Ca in 121 kJ mol-1
 

ii) Dissociation of Cl2 to 2Cl is 242.8 kJ mol-1
 

iii) Ionisation of Ca to Ca2+ is 2422 kJ mol-1 

iv) Electron gain for Cl to Cl- is -355 kJ mol-1
 

v) ∆Hf 
o
 of the  following  overall is -795 kJ mol-1 
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11.COLLIGATIVE PROPERTIES 
1. What are colligative properties? 
        Colligative properties are the properties of dilute solutions which depend only on the number of solute 
particles and not on their chemical nature. 
 
 2. Define relative lowering of vapour pressure. 

 The ratio between the lowering of vapour pressure (p° – p) to the vapour pressure of the pure solvent (p°) is 
known as the relative lowering of vapour pressure.  
 
3.Define  Raoult's Law 

                At constant temperature the vapour pressure of the solution (p) is directly proportional to the 

molefraction of the solvent (X1) present in the solution. That is,     p = pX1 

 

4. What is Boyle's - Vant Hoff law and Charle's - Vant Hoff law 

        Boyle's - Vant Hoff law    :   π  α  C at constant  T       π = CRT ( R gas constant )  

       Charle's - Vant Hoff law    :   π α   T  at constant C  

 

5. Define Van't Hoff factor(i)  (Abnormal collgative properties )           

                           Experimental colligative property 

        i   =          ___________________________ 

                           Normal colligative property 

 

6. What are the colligative properties.  

* Lowering of vapour pressure of solvent (Δ )  
* Elevation of Boiling point of solvent (ΔTb)  
* Depression of freezing point of solvent (ΔTf)  
* Osmotic pressure ( ) 
 

                                           12. THERMODYNAMICS – I 
1.What are Homogeneous system and  Heterogeneous system. 
 Homogeneous system : If the physical states of all the matter is uniform throughout the system, it is known as 
homogeneous system.  
Heterogeneous system : If the physical state of all the matter is not uniform throughout the system, it is known as 
heterogeneous system.   
 
2.What is  Intensive properties :  

The properties that are independent of the mass or size of the system are known as intensive properties. eg. 
refractive index, surface tension, density, temperature, boiling point, freezing point etc. 
   
3.What is Extensive properties :  

The properties that depend on the mass or size of the system are known as extensive properties. eg., 
Volume, number of moles, mass, energy, internal energy etc.  
 
 4. Define zeroth law of thermodynamics.  
    If two systems at different temperatures are separately in thermal equilibrium with a third one, then they 
tend to be in thermal equilibrium with themselves.  
 
5. Give the relation between ∆U and ∆H: 

    ∆H = ∆U + P ∆ V. For gaseous reaction ∆H = ∆U + ∆ng RT.  
6. Define an adiabatic process: 

 Adiabatic process is defined as that one which does not exchange heat with its surroundings during the 
change from initial to final states of the system. 
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7. Define first law of thermodynamics.  
“Energy may be converted from one form to another, but cannot be created or be destroyed” 
 
8. What are the Characteristics of free energy(U)?  
 (i) U is a state function. Its value depend on the initial and final states of the system.  
(ii) U is an extensive property. Its magnitude depend on the quantity of material in the system.  
(iii) U is not a path function..  
    In S.I. system the unit of energy is Joules `J’ or   kJ. 
 
9. Differenciate Reversible and irreversible process  

S.NO Reversible process Irreversible process 

1. It is a slow process In this process speed 

2. A reversible process can be made 

to proceed in forward or backward 

direction. 

Irreversible process can take place in 

one direction only 

3. The driving force for the reversible process 

is small 

There is a definite driving force required 

 

4. Work done in a reversible process 

is greater than the corresponding 

work done in irreversible process. 

Work done in a irreversible process 

is always lower than the same kind of 

work done in a reversible process 

5. A reversible process can be 

brought back to the initial state 

without making an change in the 

adjacent surroundings. 

An irreversible process cannot be 

brought back to its initial state 

without making a change in the 

surroundings 

 
10. Differenciate Endothermic and Exothermic Reaction . 

S.NO Endothermic process  Exothermic process 

1. A process when transformed from 

initial to final states by absorption of 

heat is called as an endothermic process. 

A process when transformed from 

initial to final states by evolution of 

heat is called as exothermic process 

2. The final state of the system possesses 

higher energy than the initial state 

The final state of the system possesses 

lower energy than the initial state. 

3. Generally in a physical transformation 

which is endothermic heat is supplied 

to bring about the initial to final state. 

Example: melting of a solid  

If the physical transformation is 

exothermic heat is removed to bring 

about the initial to final state. 

Example: Freezing of a liquid  
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                                                     13.CHEMICAL EQUILIBRIUM – I 
1.What are Reversible and Irreversible Reactions ? 

Reversible  Reaction  :    A reaction which can go in the forward and backward direction 

simultaneously under the same conditions, is called a reversible reaction. 

Irreversible Reaction : In a reaction when the product molecules never react to produce back the 
reactants, then such a reaction is called as irreversible reaction. 

 

2.Why chemical equilibrium is dynamic equilibrium ? 
     when the forward and reverse reactions take place endlessly and simultaneously with equal rates . Therefore 

chemical equilibrium is called as dynamic equilibrium.  

 

3. Write note on homogeneous equilibrium and Heterogeneous equilibrium ?  

   In a chemical reaction existing in equilibrium, if all the reactants and products  are present in the same phase , 
then a homogeneous equilibrium. 

In a chemical equilibrium, if the reactants and products  are in different phases  then heterogeneous  

equilibrium. 
 

4. State Law of Mass action. 

 "The rate of a chemical reaction is proportional to the active masses of the reactants". By the term `active mass', 
it is meant the molar concentration.  

 

5. What are the Characteristics of Chemical Equilibrium.  

 

(i) Constancy of concentrations  .When a chemical equilibrium is established in a closed vessel at  
     constant temperature, the concentrations of various species like reactants and products remain 

unchanged. 

(ii) Equilibrium can be initiated from either side.  

(iii) Equilibrium cannot be attained in an open vessel.  

(iv) Catalyst does not alter the equilibrium.  
(v) The value of equilibrium constant does not depend upon the initial 

       concentration of reactants. 

(vi) At equilibrium, the free energy change is minimum or zero.  
 

                                                     14.CHEMICAL KINETICS – I 
1. Define half life period.  
It is the time required to reduce the concentration of the reactant to half its initial value.  

                                   t ½  =  0.693 / k 
2. What is molecularity?  
        Molecularity is defined as the number of atoms or molecules taking part in an elementary step leading to a 
chemical reaction.  
 
3. What is a rate determining step?  

In a multistep reaction, the rate of a particular step is slower than the rest. i.e., the rate constant for this 
step will be lower than that of the rest of the steps. Such a step is known as slow step or rate determining step of the 
reaction.  
 
4. Define the rate of a reaction.  
 The rate of the reaction is defined as the change in the concentration of any reactant or product in the reaction per 
unit time. It tells, how fast or how slow a reaction could be. 
 
6. What are factors influencing reaction rates  
* Nature of reactants and products  
* Temperature of the system  
* Presence of catalyst  
* Surface area of reactant 
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7. State rate law  
The rate of reaction is proportional to the product of initial concentration of all the reactants with each. Concentration 
raised to certain exponential power  
Rate     ∝        [ ] [ ]  

Rate     =   K [ ] [ ]  
K is proportionality constant  
 

8. Define order of the reaction.  
Order of reaction is defind as the sum of exponential powers to which each concentration is raised in rate expression.  

Rate :    =    K [ ] 
 
[ ] 

 

 
 
 
15. BASIC CONCEPTS OF ORGANIC CHEMISTRY 
 

1. What are Functional groups 

The chemical properties of all the members of a homologous series are characterised by a group called the 
functional group. It is characteristic of a particular series.  

EX: Halide – X , Alcohol – OH , Ether – O – 

 

2. Define isomerism. 

Compounds that have the same molecular formula but different structural formulae are called isomers (from the 

Greek word isos + meros,  "made of the same parts"). There are two types of isomerism, namely, 
1. Structural isomerism 2. Stereoisomerism 

 

3. Polymerisation 

The union of two or more molecules to form a large single molecule is called polymerisation and the product is 

a polymer. Examples 

n CH2 = CH2   (- CH2 - CH2 -)n 

Ethylene    Polyethene 

(Monomer)   (Polymer) 

 
4. Condensation reactions  

When two molecules (similar or different) combine to form a single molecule with or without the elimination of 

simple molecules like H2O, NH3, HCl, CO2, it is called a condensation reaction. 

Example 

Aldol condensation reaction 
NaOH 

CH3 - CHO + HCH2 – CHO   CH3 – CH – CH2 - CHO 



OH 
(acetaldehyde)       (aldol) 

 

5. Clemmensen Reduction 
Ketones can be reduced to their corresponding hydrocarbons by the mixture of Zn/Hg and conc. HCl. 

Zn/Hg 

C6H5 COCH3      C6H5 - CH2 - CH3 

acetophenone   HCl         Ethyl benzene 

6.  What is Resonance (Mesomeric) Effect? 
When several structures may be assumed to contribute to the true structure of a molecule but none of them can be 

said to represent it uniquely  is termed as resonance.   O
+
 C - O–  O = C = O   –O - C O

+ 
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II.  Detail Questions 

1. Explain about Catenation of orgtanic compounds  

1. The tendency of atoms of an element to unite with each other forming a chain of covalent bond is known as 

catenation. 
2. Catenation may give rise to open chain or closed chain compounds.  

3. Carbon possesses maximum tendency for catenation i.e. Bond energy (kcal mol-1) for catenation of C is 

maximum.    C-C,  Si-Si,  N-N,  P-P,  O-O,  S-S 
85    54        39     50      35    54 

4. Carbon also forms double as well as triple bonds.  

5. A large number of compounds of carbon are known due to catenation.  
6. The stability or strength of bond decreases as the bond energy decreases. Hence the catenation order among 

the following is C >  Si S > P > N > O. 

 
2. Explain the classification of organic compounds. 

 

 

 

 

 

 

 

 

 

 

 
 
 

3. Write the Common and  IUPAC name of the following    

     Common name         IUPAC name   

(a) CH2=CH-CH2-Cl  Allyl chloride     3-Chloro -1-propene 

(b) CH3-CH2-CH-CH3   sec-butyl alcohol     2-butanol 

   OH 

(c) CH3-CH2 - O - CH2-CH3  Diethyl ether    Ethoxy ethane 

(d) HCHO   Formaldehyde    Methanal 

(e) (CH3)3-N   Trimethyl amine     (N,N - d imethyl amino)methane 

 

16. PURIFICATION OF ORGANIC COMPOUNDS 
1. What is Simple distillation?  
Simple distillation involves conversion of a liquid into its vapour by heating in a distilling flask and then 

condensation of the vapour into a liquid in the receiver.  

 

2. What are the compound mixtures can be separated by simple distillation?  

a Nitro benzene (b.p 484K) and benzene (b.p.354K) 

b. Diethyl ether (b.p.308K) and ethyl alcohol (b.p.351K)  
 

3. Principle Distillation under reduced pressure :  
Lowering of pressure on the surface of a liquid lowers its boiling point. As a result, a liquid can be boiled and 

distilled at a temperature much below the normal boiling point without any decomposition.  

 

4. Define chromatography 

 chromatography  can be defined as the technique for the separation of a mixture of compounds where the 

separation is brought about by the differential movement of the individual compounds through a porous medium 
under the influence of a moving solvent. 

 

 
 

 
 



 33 
 

5. What is Rf  value? 

The relative adsorption of each component of the mixture is expressed in terms of its retention factor ie., R f 

Value. 

Distance moved by the substance from base line (x)  

Rf = 
Distance moved by the solvent from base line (y)  

 

6. What  are the types of paper chromatography? 

i) Ascending Paper Chromatography : The mobile phase moves upwards on the paper strip in this case. 

ii) Descending Paper Chromatography : The mobile phase in this case moves downward on the paper strip.  
iii) Circular or radial paper chromatography: The mobile phase moves horizontally along a circular sheet of paper 

in this case. 

 

7. Differentiate paper and thin layer chromatography 

Paper Chromatography Thin Layer Chromatography 

(i) Separation based on partition Separation is based on partition, adsorption and ion 
exchange. 

(ii) Stationary phase is the water molecules 
bound on the paper. 

Stationary phase is a layer of silica gel or alumina on glass 
plate. 

 

II.  Detail Questions 

1. Explain the method of purifying a solid organic compound.  

 a) Preparation of the solution : The powdered organic substance is taken in a semi-micro round bottom 
flask and the solvent is added,  when the solution is just boiled.  

b) Filtration of the Solution : The hot saturated solution obtained is filtrated through a fluted filter paper 

placed in a hot water funnel.  
c) Crystallisation : When the filtration is over, the beaker containing the solution is allowed to cool 

when pure crystals separate.  

d) Isolation and drying of the purified crystals : The purified crystals  
are separated from the mother liquor by filtration using Buchner funnel and 

a suction pump.  
 

2. Write short notes on 

a) Fractional crystallisation b) Solvent extraction 

Fractional Crystallisation 

When the solubility of two substances in any solvent is not much different from one another, then the two 

compounds  can be separated by fractional crystallisation, involving a series of repeated crystallisations. For  
example, when a solution containing two substances A and B is subjected to crystallisation, the slightly less 

soluble substances (say A) containing a small amount of the other substance (B) crystallises o ut. The mother 
liquor 

when subjected to crystallisation gives crystals of B containing a small amount of A.  

Now, if these crystals are subjected to recrystallisation separately and the process is repeated number of 
times to get pure A and pure B.  

 3. Explain the purification of compounds by using thin layer chromatography.  

Solvent extraction 
a. The aqueous solution containing organic substance is shaken with a suitable organic solvent which 

dissolves the substance but is immiscible with water. Two layers are formed; the organic layer and aqueous layer. 

b. The solvent layer containing the organic substance (organic layer) is separated using a s̀eparating 
funnel'. The impurities remain in the maqueous layer removed by distillation to obtain the organic substance. 

c. The organic solvent is removed by dist illation to obtain the organic substance. 
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4. What are the various principles used in chromatographic separation? 
1. Column chromatography : In this process, the different components of the mixture ( A, B, C) get absorbed to 

different extent by the absorbent in the column and get eluded by a suitable solvent. This act as a moving phase.  

2. Thin layer chromatography: This is a method of separation of the components of a mixture over a thin layer of 
adsorbent.  

3. Paper chromatography: In this method , the stationary phase is the cellulose network of the specially made 
paper in which the water molecules are bound to the cellulose network. The mobile phase is a solvent or a 

mixture of solvents.  

 

5. Write down the general characteristics of organic compounds. 

i) Organic compounds are generally covalent .  

ii) They do not dissolve in water (polar solvents) but dissolve in organic solvents (nonpolar solvents) such as 
ether, alcohol, benzene etc. 

iii) They are volatile, inflammable and possess low boiling points and melting points.  
iv) Some organic compounds exhibit the phenomenon of polymerisation.  

v) They exhibit isomerism.  

vi) They contribute homologous series.  
vii) They are non-conductors of electricity.  

 

     
 

       19.ORGANIC HALOGEN COMPOUNDS 
 

1.What is Markovnikoff's rule : 
                   It states that when a hydrogen halide is added to an unsymmetrical olefin,  
the negative part of it is added to the carbon that carries least number of hydrogens.  

                         CH3 - CH = CH2 + HCl       CH3- CH - CH3 

  Cl 
2.Hunsdiecker or Borodine - Hunsdiecker reaction 

Silver carboxylates in carbon tetrachloride are decomposed by chlorine  

or bromine to form alkyl halide.  

CH3CH2COO Ag + Br2 CH3CH2Br + CO2 + AgBr 

 

3.what is Finkelstein reaction . 
The exchange of halogen between alkyl halide and sodium iodide occurs 

CH3 CH2 Br + AgF CH3CH2F + AgBr 

 
 
4. Explain the following reactions: 

 (i) Wurtz-Fittig reaction :  

Aryl halides react with alkyl halides when  heated with sodium in ether solution to form alkylbenzene.                              

ether 
                   C6H5Br 2Na BrC2H5                C6H5 C2H5     +   2 NaBr   

                                                                                                           Ethyl benzene . 
 
ii) Fittig reaction : In the absence of alkyl halides, aryl halides in ether  

solution react with sodium to give biaryl compounds in which two benzene 

rings are bonded together.  
                        C6H5Br 2Na BrC6H5                    C6H5 C6H5 

                                                                                                                                               Biphenyl 
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5. Write short note on Wurtz reaction . 

        CH3CH2 Br + 2Na+ Br - CH2-CH3CH3(CH2)2 CH3 + 2NaBr 
 

 

6. What is Aromatization .  

   
7.Write short note on  Diels - Alder reaction . 
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