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Chapter 01: Solid State

 
 
 
 
 
 
Q.1. Refractive index of a solid is observed to have the same value along all directions. Comment on the 

nature of this solid. Would it show cleavage property?               (NCERT)  
Ans: As the solid has same value of refractive index along all directions, it is isotropic and hence amorphous. 

Being an amorphous solid, it would not show a clean cleavage when cut with a knife. Instead, it would 
break into pieces with irregular surfaces.  

Q.2. Solid A is a very hard electrical insulator in solid as well as in molten state and melts at extremely 
high temperature. What type of solid is it?                         (NCERT)  

Ans: It is a covalent solid such as SiO2, diamond, SiC, AlN, etc. Covalent solids (except graphite) have very high 
melting point and are insulators.   

Q.3. What type of solids are electrical conductors, malleable and ductile?             (NCERT)   
Ans: Metallic solids are electrical conductors, malleable and ductile.   
Q.4. What is the coordination number of atoms:       
 i. in a cubic close-packed structure? 
 ii. in a body-centred cubic structure?                                       (NCERT)  
Ans: i. The coordination number of atoms in a cubic close-packed structure is twelve. 
 ii. The coordination number of atoms in a body-centred cubic structure is eight.   
Q.5. Distinguish between face centred and end centred unit cells.               (NCERT)  
Ans: Face centred and end centred unit cells:  

 Face centred unit cell End centred unit cell 
i. It contains one constituent particle present at the 

centre of each face, besides the ones present at its 
corners. 

It contains one constituent particle present at the 
centre of any two opposite faces, besides the 
ones present at its corners. 

ii. A face centred unit cell has 4 atoms per unit cell. An end centred unit cell has 2 atoms per unit cell. 
iii. Face centred unit cell is present in cubic and 

orthorhombic crystal systems. 
End centred unit cell is present in orthorhombic 
and monoclinic crystal systems. 

eg. Cu, Al, Pt, Au and BaSO4 contain face centred 
unit cell. 

MgSO4.7H2O and Na2SO4.10H2O contain end 
centred unit cell.  

Q.6. Which of the following lattices has the highest packing efficiency? 
 i. Simple cubic   ii. Body centred cubic and   
 iii. Hexagonal close-packed lattice?                    (NCERT)  
Ans: Hexagonal close-packed lattice has the highest packing efficiency.   

Lattice Packing efficiency (%) 
Simple cubic 52.4 
Body centred cubic 68.04 
Hexagonal close-packed 74.0  

Q.7. What type of stoichiometric defect is shown by:        
 i. ZnS? ii. KCl?  iii. AgBr?                                    (NCERT)  
Ans: i. ZnS shows Frenkel defect due to a large difference in size of Zn2+ ion and S2 ion. 
 ii. KCl shows Schottky defects, as the size of K+ ion is almost similar to that of Cl ion. 
 iii. AgBr shows both Frenkel defect and Schottky defect.  
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Q.1. Give an example of a solid solution in which the solute is a gas.                         (NCERT)  
Ans: Adsorption of hydrogen gas by platinum or palladium, pumice stone, etc., is an example of a solid solution 

in which the solute is a gas. 
 
Q.2. Why do gases always tend to be less soluble in liquids as the temperature is raised?               (NCERT)  
Ans: i. The dissolution of a gas in a liquid is an exothermic process and there exists an equilibrium as 

follows: 
  Liquid + Gas   Dissolved gas, H = ve 
 ii. When the temperature is raised, the equilibrium shifts in the backward direction which is in 

accordance with the Le-Chatelier’s principle. 
 Therefore, the gases always tend to be less soluble in liquids as the temperature is raised.  
Q.3. The depression in freezing point of water observed for the same amount of acetic acid, trichloroacetic 

acid and trifluoroacetic acid increases in the order given. Explain briefly.                         (NCERT)  
Ans: i. The depression in freezing point of water is in the order: 
 
     Acetic acid  <  trichloroacetic acid   < trifluoroacetic acid 
  
 
  (CH3  COOH)  
 
 
 ii. Fluorine, being most electronegative, has the highest electron withdrawing inductive effect. 

Consequently, trifluoroacetic acid is the strongest acid while acetic acid is the weakest acid. 
 iii. The strength of trichloroacetic acid is between that of trifluoroacetic acid and acetic acid. Hence, 

trifluoroacetic acid ionizes to the largest extent while acetic acid ionizes to the minimum extent to 
give ions in their solutions in water. Extent of ionization of trichloroacetic acid is between that of 
trifluoroacetic acid and acetic acid. 

 iv. Greater the ions produced, greater is the depression in freezing point. Hence, the depression in 
freezing point is maximum for trifluoroacetic acid and minimum for acetic acid, while extent of 
depression in freezing point in trichloroacetic acid is between that of trifluoroacetic acid and acetic 
acid. 
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Chapter 07: p-Block Elements

                              
Q.1. Write a balanced equation for the hydrolytic reaction of PCl5 in heavy water.                         (NCERT)  
Ans: In heavy water (D2O), PCl5 hydrolyses to POCl3 which on further hydrolysis gives D3PO4 (Deuterated 

phosphoric acid). 
 PCl5 + D2O  POCl3 + 2DCl 
 POCl3 + 3D2O  D3PO4 + 3DCl 
 
Q.2. Justify the placement of O, S, Se, Te and Po in the same group of the periodic table in terms of:  
 i. electronic configuration ii. oxidation state  iii. hydride formation.      (NCERT) 
Ans: i. Electronic configuration: All these elements have the same ns2np4 (n = 2 to 6) valence shell 

electronic configuration and hence are justified to be placed in Group 16 of the periodic table. 
  8O = [He] 2s2 2p4 ; 16S = [Ne] 3s2 3p4 ; 34Se = [Ar] 3d10 4s2 4p4 
  52Te = [Kr] 4d10 5s2 5p4 and 84Po = [Xe] 4f14 5d10 6s2 6p4 

 ii. Oxidation states:  
  a. The group 16 elements need two more electrons to form dinegative ions by acquiring the 

nearest inert gas configuration. Thus, the minimum oxidation state of these elements should     
be 2.  

  b. Oxygen predominantly and sulphur to some extent being electronegative show an oxidation 
state of 2. Other elements of this group, being less electronegative than O and S, do not show 
negative oxidation states.  

  c. Since, these elements have six electrons in the valence shell therefore, at the maximum they can 
show an oxidation state of +6. Other positive oxidation states shown by these elements are +2 
and +4. However, oxygen due to the absence of d-orbitals does not show oxidation states of +4 
and +6.  

  d. Thus, on the basis of minimum and maximum oxidation states, these elements are justified to 
be placed in the same group, i.e., group 16 of the periodic table. 

 iii. Formation of hydrides: 
  a. All the elements complete their respective octets by sharing two of their valence electrons with 

1s-orbital of hydrogen to form hydrides of the general formula H2M, i.e., H2O, H2S, H2Se, H2Te 
and H2Po.  

  b. Thus, on the basis of formation of hydrides of the general formula H2M, these elements are 
justified to be placed in the same group 16 of the periodic table. 

 
Q.3.  Complete the following reactions:                            (NCERT)  
 i. C2H4 + O2   ii. 4Al + 3O2   
Ans: i. Combustion of ethylene in excess dioxygen gives carbon dioxide and water.  
  
 
    
 ii. On heating, dioxygen combines with aluminium to form the aluminium oxide.  
 
 

C2H4     +   3O2           2CO2  +  2H2O 
Ethylene Dioxygen Carbon 

dioxide
Water 

4Al         +     3O2             2Al2O3
Aluminium Dioxygen Aluminium 

oxide 
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Q.4.  Explain why fluorine forms only one oxoacid HOF.                           (NCERT)  
Ans: Fluorine has high electronegativity and small size. Hence, it forms only one oxoacid, HOF known as  

fluoric (I) acid or hypofluorous acid.  
 
Q.5. Why are the elements of group 18 known as noble gases?                          (NCERT)  
Ans: The elements present in Group 18 have their valence shell orbitals completely filled and therefore, react 

with a few elements only under certain conditions. Therefore, they are known as noble gases. 
 
Q.6.  Which one of the following does not exist?                     
 i. XeOF4 ii. NeF2 iii. XeF2 iv. XeF6                (NCERT)   
Ans: True compounds of Ne are not known till date. Hence, (ii) NeF2 does not exist. 
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