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1. (10 pts) Of the following, which molecule or ion has the largest bond angle?
(@)O3 (b)OF,  (c)NHy  (d)HO  (e) Gyl

2. (10 pts) Which of the following molecules or ions has no dipole moment?
(a)CO;  (b)NIH;  (¢)H,O  (d)NO,  (e) H;0"

3. (15 pts) There are two types of isotopes for C1, *CI (35.0 amu, 75%) and *’CI (37.0 amu, 25%).
(a) In the mass spectrum of Cl,, how may peaks should be observed?
(b) For the answers in (a), what are the mass numbers?

(¢) For the answer in (a), what the relative intensities?

4. (20 pts) The allene molecule has the following structure:
[,C=C=CH,
Draw all ¢ and n orbitals of the molecule. Are all four hydrogen atoms in the same plane?

Explain.

5. (25 pts) Draw energy plots (reaction coordinate) for a catalyzed and an un-catalyzed pathways for

an exothermic reaction. Label positions of reactants and products, AESs, F,s, and transition states.

0. (20 pts) What are the electron configurations for the transition metal ion in each of the following

compounds?

(a) K3[Fe(CN)o]  (b) [Ag(NH3RICL  (¢) [Ni(H20)5]Br2  (d) [Cr(11,0)(NO) I




