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Q.1-Draw the structures of BCl3.NH3 and AlCl3 (dimer). 

Q.2- Explain the nature of boric acid as a Lewis acid in water. 

Q.3- Draw the structure of boric acid showing hydrogen bonding. Which species is present in water? 
What is the hybridisation of boron in this species? 

Q.4-Explain why the following compounds behave as Lewis acids? 

(i) BCl3 
(ii) AlCl3 
Q.5- Give reasons for the following: 

(i) CCl4 is immiscible in water, whereas SiCl4 is easily hydrolysed. 
(ii) Carbon has a strong tendency for catenation compared to silicon. 

Q.6- Explain the following : 

(i) Gallium has higher ionisation enthalpy than aluminium. 

(ii) Boron does not exist as B3+ ion. 
(iii) Aluminium forms [AlF6]3- ion but boron does not form [BF6]3- ion. 
(iv) PbX2 is more stable than PbX4. 
(v) Pb4+ acts as an oxidising agent but Sn2+ acts as a reducing agent. 
(vi) Electron gain enthalpy of chlorine is more negative as compared to fluorine. 

(vii) Tl (NO3)3 acts as an oxidising agent. 
(viii) Carbon shows catenation property but lead does not. 

(ix) BF3 does not hydrolyse. 
(x) Why does the element silicon, not form a graphite like structure whereas carbon does. 

Q.7- What is the hybridisation of each carbon in H2C = C = CH2. 
Q.8- Explain, how is the electronegativity of carbon atoms related to their state of hybridisation in an 
organic compound? 

Q.9- Show the polarisation of carbon-magnesium bond in the following structure. 
                          CH3—CH2—CH2—CH2—Mg—X 
Q.10- Compounds with same molecular formula but differing in their structures are said to be structural 
isomers. What type of structural isomerism is     shown by 
 

 

Q.11- Why do alkenes prefer to undergo electrophilic addition reaction while arenes prefer electrophilic 
substitution reactions? Explain. 

Q.12- Alkynes on reduction with sodium in liquid ammonia form trans alkenes. Will the butene thus 
formed on reduction of 2-butyne show the geometrical isomerism? 

Q.13- Rotation around carbon-carbon single bond of ethane is not completely free. Justify the statement. 

Q.14- Draw Newman and Sawhorse projections for the eclipsed and staggered conformations of ethane. 
Which of these conformations is more stable and why? 

Q.15- The intermediate carbocation formed in the reactions of HI, HBr and HCl with propene is the same 
and the bond energy of HCl, HBr and HI is 430.5 kJ mol–1, 363.7 kJ mol–1 and 296.8 kJ mol–1 respectively. 
What will be the order of reactivity of these halogen acids? 



Q.16- What will be the product obtained as a result of the following reaction and why? 

 
Q.16- How will you convert benzene into 

(i) p – nitrobromobenzene 

(ii) m – nitrobromobenzene 

Q.17- Arrange the following set of compounds in the order of their decreasing relative reactivity with an 
electrophile.Give reason. 

 

Q.18- Despite their – I effect, halogens are o- and p-directing in haloarenes. Explain. 

Q.19- Why does presence of a nitro group make the benzene ring less reactive in comparison to the 
unsubstituted benzene ring. Explain. 

Q.20- Suggest a route for the preparation of nitrobenzene starting from acetylene? 

Q.21- Predict the major product (s) of the following reactions and explain their formation. 
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Q.1- Which of the following is not an example of redox reaction? 

(i) CuO + H2 ⎯→ Cu + H2O 
(ii) Fe2O3 + 3CO ⎯→ 2Fe + 3CO2 
(iii) 2K + F2 ⎯→ 2KF 
(iv) BaCl2 + H2SO4 ⎯→ BaSO4 + 2HCl 
 
Q.2- Using the standard electrode potential, find out the pair between which redox reaction is not feasible 

Q.3- Thiosulphate reacts differently with iodine and bromine in the reactions given below: 

Q.4- The oxidation number of an element in a compound is evaluated on the basis of certain rules. Which 
of the following rules is not correct in this respect? 

(i) The oxidation number of hydrogen is always +1. 

(ii) The algebraic sum of all the oxidation numbers in a compound is zero. 

(iii) An element in the free or the uncombined state bears oxidation number zero. 

(iv) In all its compounds, the oxidation number of fluorine is – 1. 

Q.5-The reaction:- 
Cl2 (g) + 2OH– (aq) ⎯→ ClO– (aq) + Cl– (aq) + H2O(l) 
represents the process of bleaching. Identify and name the species that bleaches the substances due to 
its oxidising action. 

Q.6- MnO4
2– undergoes disproportionation reaction in acidic medium but MnO4

– does not. Give reason. 
Q.7- PbO and PbO2 react with HCl according to following chemical equations : 
2PbO + 4HCl ⎯→ 2PbCl2 + 2H2O 
PbO2 + 4HCl ⎯→ PbCl2 + Cl2 + 2H2O 
Why do these compounds differ in their reactivity? 
Q.8- Nitric acid is an oxidising agent and reacts with PbO but it does not react with PbO2. Explain why? 
Q.9- Write balanced chemical equation for the following reactions: 

(i) Permanganate ion (MnO4
–) reacts with sulphur dioxide gas in acidic medium to produce Mn2+ and 

hydrogensulphate ion. 
(Balance by ion electron method) 
(ii) Reaction of liquid hydrazine (N2H4) with chlorate ion (ClO3

–) in basic medium produces nitric oxide gas 
and chloride ion in gaseous state. 
(Balance by oxidation number method) 
(iii) Dichlorine heptaoxide (Cl2O7) in gaseous state combines with an aqueous solution of hydrogen 
peroxide in acidic medium to give chlorite ion (ClO2

–) and oxygen gas. 
                                                                                                                                                                                                                                                                                                                 
Q.10- Calculate the oxidation number of phosphorus in the following species. 

(a) HPO3
2- and 

 
(b) PO4

3- 
Q.11- Calculate the oxidation number of each sulphur atom in the following compounds: 

(a) Na2S2O3 
(b) Na2S4O6 
(c) Na2SO3 
(d) Na2SO4 



Q.12- Balance the following equations by the oxidation number method. 

 

Q.13- Identify the redox reactions out of the following reactions and identify the oxidising and reducing 
agents in them. 

 
Q.14- Balance the following ionic equations: 

 
 

Q15- Explain the non linear shape of H2S and non planar shape of PCl3 using valence shell electron pair 
repulsion theory. 

Q.16- Using molecular orbital theory, compare the bond energy and magnetic character of O2
+ and O2

–

 species. 

Q.17- Explain the shape of BrF5. 
Q.18- Structures of molecules of two compounds are given below : 

 
 (a) Which of the two compounds will have intermolecular hydrogen bonding and which compound is 

expected to show intramolecular hydrogen bonding. 

 (b) The melting point of a compound depends on, among other things, the extent of hydrogen bonding. 
On this basis explain which of the above two compounds will show higher melting point. 

 (c) Solubility of compounds in water depends on power to form hydrogen bonds with water. Which of the 
above compounds will form hydrogen bond with water easily and be more soluble in it. 

Q.19- Explain why PCl5 is trigonal bipyramidal whereas IF5 is square pyramidal. 

Q.20- In both water and dimethyl ether (CH3 — Ö — CH3), oxygen atom is central atom, and has the 
same hybridisation, yet they have different bond angles. 
Which one has greater bond angle? Give reason. 



Q.21- Write Lewis structure of the following compounds and show formal charge on each atom. 
                           HNO3 ,    NO2,      H2SO4 
Q.22- The energy of 2pz molecular orbital is greater than π2px and π2py molecular orbitals in nitrogen 
molecule. Write the complete sequence of energy levels in the increasing order of energy in the molecule. 
Compare the relative stability and the magnetic behaviour of the following species : 
N2, N2

+>/sup> , N
2
– , N

2
2+ 

Q.23-What is the effect of the following processes on the bond order in N2 and O2? 
 (i) N2 → N2

+ + e– 
 (ii) O2 → O2

+ + e– 
Q.24- Give reasons for the following : 

 (i) Covalent bonds are directional bonds while ionic bonds are nondirectional. 

 (ii) Water molecule has bent structure whereas carbon dioxide molecule is linear. 

 (iii) Ethyne molecule is linear. 

Q.25- What is an ionic bond? With two suitable examples explain the difference between an ionic and a 
covalent bond? 

Q.26- Arrange the following bonds in order of increasing ionic character giving reason. 
N—H, F—H, C—H and O—H 

Q.27- Explain why CO3
2– ion cannot be represented by a single Lewis structure. How can it be best 

represented? 
Q.28- Predict the hybridisation of each carbon in the molecule of organic compound given below. Also 
indicate the total number of sigma and pi bonds in this molecule. 

 

 

 


