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Department of Chemistry 

End-Autumn Semester Examination 2014-13 

CY 20105 (Inorganic Chemistry -1) 

Instructions: Answer all the questions. 
Write all the sub-parts of each questions ( say if any, a, b and c) together only. 

Total Marks: 40 

Scientific Data Given: At. No. (Z): Li (3), Be (4), N(7), Mg (12), AI (13), F (9), Cl (17), 
Br (35), I (53), S (16), Ge ~32), Cu(29), 0 (8), Si (14), Au (79) and Ru (44). 
1 D (debye) = 3.336 x 10-3 C m. 

1. a) Discuss about the bonding features of the following molecules and provide bond orders of 
individual bonds: 

ii) BF3 and iii) h-

b) Predict the solubility of Lithium halides in increasing order from the given list with suitable 
explanation. 

Lil, LiBr, LiF and LiCl. 
(3+2 = 5 marks) 

2. a) Calculate the formal charges on each atom of the following Lewis structures and predict 
which structure is most appropriate? 

•• •• :o :o: 
(i) • • II •• • • I •• 

:F-C -F: :F=C -F: 
•• •• • • 

(ii) Draw the Lewis dot structure for the PSiO- ion with formal charges on the atoms and 
also arrive the most probable structure. 

b) For the following compound, draw all the ways in which water molecules could interact with 
this via hydrogen bonds: 

H 
H, I 

N-C-0-H 
H/ I •• 

H (3+2 = 5 marks) 

3. a) Draw the Zinc Blende of ZnS, and what are the coordination numbers of anion and cation 
in the same? 
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b) Complete the following reaction and provide the mechanistic steps involving Lewis acid-base 
interaction: 

AlCh 
? (3+ 2=:= 5 marks) 

4. a) Benzoic acid (C6H5COOH) is a monoprotic weak acid ( Ka is 6.30 x 1 o-5
). What is the pH 

of a solution of benzoic acid that is 0.559M in benzoic acid and has 2.25 x 1 o:2 M NaOH in it? 

b) The dipole moment ofHF is known to be 1.83 D. What would it be ifHF formed an ionic 
bond? Assume the bond length of such ionic bond would be 92 pm. 

c) Arrange the following in the increasing order of acid strength: 
HCl, HBr, H20 and H2S 

(2+2+ 1 = 5 marks) 

5. a) Whether HSAB is applicable for the following cases? Argue your reasons. 
i) BeCh is the smallest of the Group II metal cations and hardest cation in the set. 
ii) Methyl carbanion, a Lewis base in reactions, can be explained well by HSAB. 

b) Calculate the absolute hardness (YJ) of the following species by using the given data and 
predict what are the adducts will occur when these ions are present in an aqueous system? 
(The 'x' refers electronegativity). 

Species I (eV) X. 
Au+ 20.5 14.90 

Cu+ 20.29 14.01 

B{ 11.84 7.60 

RuL+ 28.47 22.62 

cr 13.01 8.31 

I - 10.45 6.76 

(2+3= 5 marks) 

6. Apply HSAB principle to predict the course of the following reactions and identify the 
products: · 

Znh(aq) + HgCb(aq) 

La2(C0)3 + TbS3 ... • 
HgChcaql + (KF, KI)aq • 
Ni(H20)62+ + H3N-HOH • 

SrChcaq) + (Na2S, NaOH)caql .. • (5x1 = 5 marks) 
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7. a) Comment on the following: 

i) The reactivity ofNF3 versus NCb. 
ii) Complete the following reactions with necessary reagents, products and steps. 

Cues)+ HN03(aq)f-----+~ ? 

NH3(aql + ? ----• 

b) Apply VSEPR to predict the molecular geometry ofthe following: 
i) [F2c1o2r 
ii)[GeF3r 
iii) [AlCht 
vi) [hr (3+2 == 5 marks) 

8. a) Use the Born Haber cycle to determine the Lattice Enthalpy for KCl with the help of 
following data: 

L\Hf (KCl) ==- 437 kJ mor 1 

L\Ha (Kcsl) == 90 kJ mor1 

L\Ha (Clc"l) == 121 kJ mor1 

"' -1 IE1 (Keg))== 418.8 kJ mol 
L\HEA (Clcgl) == -349 kJ mor1 (2.5 marks) 

b) In a body-centered cubic unit cell, the central atom lies on an internal diagonal of 
the cell and touches the corner atoms. Draw this configuration and predict the following: 

i) Arrive the length of the diagonal in terms ofr, the atomic radius. 
ii) If the edge length of the cube is a, what is the length of aface diagonal? 
iii) Derive and expression for a in terms of r. 
iv) Find out the number of atoms possible in this unit cell. 
v) Calculate the fraction of the unit cell volume is filled with spheres. 

***End*** 

(2.5 marks) 
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