Chem 10113, Quiz 6 Answer Key
November 14, 2018
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1. (4 points) The bromine-centered molecule O»BrF3 is known from experiment to be polar. Write a
complete Lewis electron dot formula for OpBrF3 and clearly draw its 3-D structure as predicted by
VSEPR Theory (and consistent with its polarity).
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2. (4 points) Hydroxide ion reacts with carbon dioxide to produce the hydrogen carbonate ion as shown
below. Write complete Lewis electron dot formulas for all three species this reaction.
OH + COp — HCO3"
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3. (4 points) Refer to the same molecules and ions in questions 1 and 2 above.

(a) The hybridization at Cis sp in COp and Sp2 in HCO3'.
(b) The hybridization at Br in O»BrF3 is sp3d

(c) The C-O bond order in HCO3™ is 1.5 (or maybe 1.33)

(d) The 3-D shape of O»BrF3 is best described as trigonal bipyramidal



4.

(3 points) The molecular structure of caffeine is shown below. (The lower case letters a-d are simply
labels to designate certain atoms.) Complete the dot formula by inserting all of the lone pairs that
are not shown. State the hybridization at each of the atoms labelled a through d in the structure.
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Consider the simple organic compound CoH3NO, whose skeletal framework is indicated by dotted
lines in the figure below. The numbers on the structure are just meant to distinguish the carbon
atoms in the questions below.
i
H—C—C=R—H

(a) (2 point) In the space above, complete the Lewis electron dot formula for CoH3NO.

(b) (1 point)y The O—Cl— C2 bond angle is abour 120 degrees.

(¢) (1point) The C2— N—H bond angle is abour 120 degrees.

(d) (7 points) Describe the bonding in CoH3NO using Valence Bond concepts (i.c., hybrid atomic
orbitals, etc.). Draw and clearly label one or more pictures to show the types of orbitals that

you are using to form the various ¢ and/or 7 bonds. Also clearly show the 3-D structure of the
molecule, including the relative geometric arrangements around O, C 1, CZ, and N.
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