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. Use the Born-Haber cycle and following data to calculate the enthalpy of formation
of KBr. The first ionization energy of Kz is 418.8 kJ mol”. The bond -
dissociation energy of Bry (5 giving 2 Bris 380.4 kI mol”. The sublimation
energy of K is 81.3 kI mol™. The evaporization energy of Bry() is 29.8 kJ mot™.
The electron affinity energy of Br () is —324.7 kJ mol™, ~ The lattice energy of
KBris —661.8 kJ mol”. 10%
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. Give Lewis dot structures and sketch the shapes of the following ion or compounds:
(8)Cl0,  (b) POF; (¢)PsOs (d)SOFy 10%
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. Sketch all isomers of the following metal complexes. Indicate clearly each pair of
enentiomers if any. (‘en’ is ethylenediamine and ‘dien’ is diethylenetriamine
NH,C,HNHC,H,NH,, a tridentate ligand.) (a) [Pt(en)Cl; ¥
(b) [CoNHa3),(H,0),BrCl]"  (c) [Re(dien)BroCl]  10%
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. The Rydberg constant Ry, for hydrogen is 1.097 x.10”m™! and the Planck constant h
=6.636 x 107 J's. Determinefhe energiesiand wavelengths of two visible bands

(for the transition from ri= 3'and 4 to n = 2) in the-atomic spectrum of hydrogen.
10%

5. Calculate the exact proton ion concentration [H'] for a solution prepared by adding

1.0 x 107 mole of HNOyinto 1.00 L of water. (Youmust show your calculation).
10%

6. On the basis of 18-electron (EAN) rule, determine the expected charge x, y and z
on the following organometallic.compounds: (a) [Co(CO)s}*
(b) [(CO)sNi-Co(COYY (¢) [( n *-CsHs) Fe(CO)]* 10%

7. What is the hybridization for the central carbon atom of CO,, sketch the two simple
bonding n-molecular orbital of CO;. 10%

8. The five 4 orbitals are separated into two groups of eg and t;, by the presence of an
octahedral field created by six ligands. (&) Draw an energy diagram indicating
which d orbitals are of g and 1y, (b) Sketch the diagram for strong and weak field
for complex ML¢ with the metal in d* configuration. (c) Draw the energy
diagram for the five d orbitals in a square plane d® complex ML,.  14%

9. Give the point group of the following compounds: (a) CH,Cl,
(b) [trans-Cr(H;0):(NH;)i™* (¢) PFs 6%

10. Explain why diatomic oxygen molecule O, is a paramagnetic molecule using

molecular orbital theory and compare the relative magnitude of bond dissociation
energies for O, , Oy and O,%. 10%
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