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B.Sc. 2nd Semester (Honours) Examination, 2022 

CHEMISTRY 

[Inorganic Chemistry I] 

Paper: SH/CHEM/201/C3 

Course ID: 21411 

Time: 1Hour 15 Minutes           Full Marks: 25 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

1. Answer any five questions:                         1×5 = 5 

(a) Between which Bohr’s electronic orbits of hydrogen atom, the third line in the Balmer 

series does correspond? 

(b) Name the first element in the Periodic Table (PT) having completely filled 4f, 5d and 6s 

orbitals. Mention its group number in PT.  

(c) Arrange the halogens in an expected order of increasing electron affinity. 

(d) Which one of copper and potassium has higher first ionization potential-explain. 

(e) Arrange the following ions in order of increasing ionic radii: 

          N3-, O2-, F- & C4-. 

(f) Find out the equivalent weight of KMnO4 in basic medium. 

(g) CO2 is a Lewis acid but C2H4 is a Lewis base though both contain double bond - Comment. 

(h) Give an example of inorganic comproportionation reaction. 

2. Answer any two questions:            5×2 = 10 

(a) What is Latimer diagram? What is its utility? 

Explain why, K3[Fe(CN)6] solution cannot oxidize I- to I2 but it can do in presence of 

Zn2+ ion?  

E° [Fe(CN)6]
3-/[Fe(CN)6]

4-= 0.36 volt, E° ⅟2 I2/I- = 0.54 volt                            1+1+3 = 5 

(b) State Slater’s rules and find out the effective nuclear charge on a d-electron of Cu+ ion. 

Calculate the Pauling’s electronegativity of fluorine from the following data: 

Bond energy of H2 = 104 kcalmol-1  

Bond energy of F2 = 38 kcalmol-1  

Bond energy of HF = 134 kcalmol-1  

Electronegativity of H = 2.1                                                         3+2 = 5 
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(c) What is exchange energy of electrons? Utilizing the concept of exchange energy, explain 

the ground state electronic configuration of Cr atom. 

Calculate the charge of nucleus of He+ ion [Given, the charge of an electron is 4.8×10-

10esu].                                                                                                  1+2+2 = 5 

(d) State Pauling’s rules for oxo- acid strength. The pKa of H3AsO3 is 9.2, predict its 

structure.  

Arrange the followings in terms of increasing acidity:  

         H3PO4, H3PO3, H3PO2. - Justify your answer.                              1+2+2 = 5 

3. Answer any one question:                                10×1 = 10 

(a) (i) SnCl4 is more stable than SnCl2 but the reverse is observed for the corresponding lead 

compounds – comment. 

(ii) An electron in a hydrogen atom in its ground state absorbs 1.5 times as much energy 

as the minimum required for it escape from the atom. What is the wave length of the 

emitted electron? Ionization energy of hydrogen is 13.6 ev and mass of electron is 

9.109×10-28gm. 

(iii) Justify the meaning of negative electron affinity of an element. Does any element 

have negative ionization energy? Second electron affinity of oxygen is negative, yet 

it forms many oxides- explain. Compare covalent radius and van der Waal’s radius.

                                                                                  2+2+(1+1+2+2) = 10 

(b) (i) Calculate the equilibrium constant of the following reaction:  

MnO4
- + 5Fe2+ + 8H+ ⇋ Mn2+ + 5Fe3+ 4H2O 

 Given E° MnO
4-/Mn

2+ = 1.52 volt, E° Fe3+/Fe
2+ = 0.77 volt. 

(ii) Write down the conjugate acids and bases of the followings: 

 OH-, CH3COOH, NH3 and HPO4
2-. 

(iii) What will be the minimum concentration of S2− ion to precipitate a sulphide of a 

metal ion M2+ having solubility product of the sulphide, KSP.  

(iv) Draw a Frost diagram for mercury in acid solution from the following Latimer 

diagram: 

            0.911V           0.796V 

Hg2+ −−−→ Hg2
2+ −−−→ Hg 

 

Comment on the tendency of one of the species to undergo disproportionation. 

                                                             3+2+2+3 = 10 

__________ 
 

 


