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— ~ True (T) or False (F). (30%, 2% each)

(1) Both I3~ and NH>™ have a linear molecular structure.

(2) Acetylene (HCCH) has 6 vibration modes.

(3) H,0 and CH>Cl; belong to the same point group.

(4) O is a paramagnetic compound, while Ngia@ﬁmaénetic compound.

(5) On the basis of molecular orbitals, NO* Bézﬁiiht;tez—st bond length among NO, NO~, and NO™.
(6) A close-packed structure showing an ABCABC structure is called hexagonal close packing (hep).

(7) The formation constant for [Ni(NH,CH,CH2NH,)3]** is smaller in magnitude than that for
[Ni(CH;NH,)6)>".

(8) Forans'p' configuration, there are 12 microstates.

(9) Triammineaquadichlorocobalt(III) chlorideiias‘thﬁ_g stereoisomers.

(10) Metals from the second and third transition seties form low-spin complexes more readily than metals from

the first transition series. == LT

(11) Cyanide (CN") is a weaker ¢ donor and a substantially stronger « acceptor than carbonyl (CO).

(12) Bronsted and Lowry defined an acid as a species with a tendency to gain a hydrogen ion and a base as a

species with a tendency to lose a hydrogen ion.

(13) For a & configuration in an octahedral gt{azmeﬁ%ﬁ;e?gfound term is *F.

(14) [Mn(CO)s]* has the shortest C—O bond among these metal carbonyl complexes [V(CO)s]™, [Cr(CO)s}, and

[Mn(CO)g]". Lo whe Ko

(15) The CHj; fragment is isolobal with the [Fe(CO)s]” fragment.

= (6%)

Draw the ligand-field splitting of the d energylevels inan octahedral complex.

=+ (8%) N ETSS

Draw an appropriate molecular orbital energy-level diagram for CO.
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According to VSEPR model, predict the structures of the following compounds:

(a) NOy (b) XeF, (c) ICI; (d) 05

* (8%, 2% each)

Assign the following molecules or ions to their appropriate point groups.

(a) CHCl; (b) CO, - (c)Fe(CO)s (d) rrans-[Co(NH3),ClL,]*

» (8%, 2% each) L)

Calculate the ligand-field stabilization energy (LFSE) of octahedral complexes in A, unit.
(a) [MnFe]* (b) [Cr(CN)]*™  (c) [Ti(H:0)g]* (d) [Co(NH3)e]**

* (8%, 2% each) —
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Give the valence electron count for the fo]qu :k:ies.
(a) (7°-Cp)Ti(COY, - {b¥[Go(CN)s]*™
() [Ni(CN)J> (d) cis-PtCl,(NH;)s

* (8%, 2% each)

Classify the following as closo, nido, or arachno:

(a) BeHe> (b) C4B2Hs E@):Slo#—(éo)lz (d) P4

+ (8%) el i

The solubilities of silver halides in water decrease, going down the column of halogens in the periodic table:
AgF (K, =205) >> AgCl (Ky, = 1.8 x 107%) > AgBr (K, = 5.2 x 107) > Ag] (K;» = 8.3 x 107'7). Explain
briefly.
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Determine the packing efficiency of atomsin a body-centered cubic structure.

{




