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Note: This question paper has four printed pages and three parts and
17 questions. All parts are compulsory.

Part A

Answer any SIX questions from the following. (2 x 6 = 12 marks)

1) Write the Lewis structure of CN. Using formal charge calculation, predict the best
structure possible.

2) Based on VSEPR theory, predict the shape of PCl,*.
3} a) Obtain the formula of a compound in which the element Y forms CCP lattice, and
atoms of element X occupy 1/3% of tetrahedral voids.

b) Obtain the formula of a compound in which the element Y forms CCP lattice, and
atoms of element X occupy 2/3" of octahedral voids.

4) What is Goldschmidt correction? Calculate the Goldschmidt correction radius for

potassium atom. The atomic radius of potassium is 223 pm. In six-fold coordination
factor, the relative radius is given to be 0.96.

5) Arrange the following compounds in the order of decreasing acid strength:
(MeS)CH.COOH, (MeO)CH,COOH, CH;COOH. Give reason.

B) Write the resonance structures of S4N,.

7) Mention two differences between SWCNT and MWCNT.

8) What are ionic liquids? Give an example.

PartB

Answer any FOUR questions from the following. (4 x 12 = 48 marks)

9) a) Explain the fluorite structure and give its projection representation.
b} Taking the example of SFe, explain the limitations of Valence Bond Theory.
[6+6]



10) a) Draw the MO diagram for ICl. Write the (i) ground state electronic configuration
(i) HOMO and LUMO.
b) Explain with diagrams: (i) Schottky defect (ii) Frenkel defect.
c) Discuss the Walsh approach of geometry of XHztype molecule. [4+4+4]

11) a) Calculate the number of ions per formula unit of NaNOs;. Estimate the Iattice
enthalpy of the ionic compound NaNQO; using Kapustinskii equation.
Given thermochemical radii of Na* = 102 pm, NO3= 189 pm; d* = 34.5 pm;
k= 1.21x10° kJ pm mol™.
b) Discuss the possibility of formation of substitutional solid solutions in the following
examples.
(i) Cu (atomic radius = 128 pm, CCP) and Ni (atomic radius = 125 pm, CCP)
(i)} Zn (atomic radius = 137 pm, HCP) and Cu (atomic radius = 128 pm, CCP)
c) (i) Predict whether zinc forms Zintl phase with Na or with Cu. Give reason.
(i) Find the number of atoms per unit cell of zinc blende (ZnS) and obtain its
formula unit. [4+4+4]

12) a) Discuss Pearson concept of acids and bases. What is HSAB principle?
b) Explain the base strengt_h of the following. Arrange them in the increasing order of
their base strength.

CHs
| CHs
= I N/' CH,
| | .
N N CH;

¢) Compare the reactions of diborane with (i) ammonia (i) triethylamine. Give the
mechanisms. [3+4+5]

13) a) Discuss the structure-property correlations in diamond and graphite.
b) With a suitable example with equations, give one difference in the chemical
property of borazine and benzene. '
c) Explain symbiosis in Lewis acid-base interaction using an example.
d) Give an acid-base reaction in N2O4 with equations. [3+3+ 3+ 3]

14) a) How are boranes classified? Explain each class of boranes using an example
each.
b) Briefly explain the structure of fullerenes.
c) White phosphorus catches fire spontanecusly in air while red phosphorus does
not. Explain based on structural differences.
d) What are (i) linear phosphazenes (ii} polyhalide ions? Give an example each.
[3+ 3+ 3+ 3]
PartC

Answer any TWO questions from the following. (5 x 2 = 10 marks)

15) A borane has seven of 2-centre-2-electron bonds and five of 3-centre-2-electron
bonds. What is the molecular formula of the compound? Write its geometrical and
Lipscomb’s semitopological structures.
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16) a) Use the structure map to predict the coordination numbers of the cation and anion

in (i) LiF (i) BeO.
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b) Convert the face centered cubic lattice shown in the below diagram into the

projection representation.

[3+2]

17) a) Find the region where the compound BaO will occupy in Ketelaar triangle. The
Pauling value of electronegativity of Ba is 0.89 and O is 3.44. What type of chemical
bond is formed between Ba and O7
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b) The donor atoms in (CHs)2NCH:PF2 are N and P. Through which donor atom of

this molecule will the following acids form a bond (i) BHs (i) BFs? Give reason.

[3+2]
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