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(1) Draw the crystal field splitting energy diagram of the d-block complexes that have
a trigonal Bipyramidal geometry. (10 points)

(2) A tetracoordinated complex Mabcd is known to have stereoisomers. Please draw
the 3-D structures for all the possible stereoisomers. (M stands for the central

metal ion and a, b, ¢, and d each stand for a monodentate ligand) (10 points)

(3) Draw and mark the symbols (A and A) for the enantiomers of Cr(acac);. (10

points)

(4) The magnetic moment of [Mn(en),Br(NO)]" is 6.06 5 (B.M.) and en is the
abbreviation for ethylenediamine. Please answer the following questions. (20
points)

(a) Draw the structure for en.

(b)How many lone pair electrons does the central Mn ion have?
(c) Draw the d-orbital energy splitting diagram for the Mn ion.
(d)Draw all stereoisomers for [Mn(en),Br(NO)]".

(5) Calculate the lattice energy for NaCl (Na' () + Cl'y) — NaCl) by
Born-Haber cycle. Ionization energy of Na, is 496 kJ/mol, sublimation of Nay
is 108 kJ/mol, dissociation of Cly, is 244 kJ/mol, electron affinity of Cl, is 349
kJ/mol, and formation of NaClyy, is —411 kJ/mol. ( 10 points )

(6) Which of the following species are nonpolar? (a) PH; (b) H,Se (c) CH,Cl, (d)
IF5 (¢) NO5™ (f) 05 (2) SO,™ (h) NHy" (i) I (j) PCls ( 10 points )

(7) Construct the MO diagram of N, and use the diagram to explain why N; is a

very stable molecule. ( 10 points )
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(8) What is the ratio of the edge length of the unit cell for a body-centered cubic

crystal to the radius of the atoms in the crystal? ( 10 points )

(9) The point group of Mn(CO);Cl is C,,. Please find the IR active modes for the
CO stretching vibrations of Mn(CO)sCI? ( 10 points )
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