Review for Ch 8,9 Quiz                      AP Chemistry                 Number____ Period 1  2   3  4   6  7

2. Use partial orbital diagrams to describe how mixing of atomic orbitals on the central atoms leads to the hybrid orbitals in each of the following: 

a) Methanol, CH3OH 

b) Sulfur tetrafluoride, SF4
Solution: 

a) For the hybridized C atom: 2p (one arrow in each of two boxes) and 2s (filled) mix to sp3 (one arrow in each of the four boxes); For the hybridized O atom: 2p (4 arrows) and 2s (filled) mix to sp3 (4 boxes with a total of 6 arrows)

b) For the hybridized S atom: 3d (empty), 3p (4 arrows) and 3s (filled) mix to sp3d (5 boxes with a total of 6 arrows)

c) Methyl isocyanate, CH3—N=C=O (one lone pair on N and two lone pairs on O), is an intermediate in the manufacture of many pesticides. It received notoriety in 1984 when a leak from a manufacturing plant resulted in the death of more than 2000 people in Bhopal, India. What is the hybridization of the N atom and the two C atoms in methyl isocyanate? Sketch the molecular shape

d) Solution: N=sp3 CH3 carbon=sp3 C=sp

Rank the bonds in each set in order of increasing length and bond strength:

a) N=N, N—N, N≡N





Bond length: N≡N< N=N< N—N

Bond strength: N—N< N=N< N≡N

Born-Haber cycles were used to obtain the first reliable values for electron affinity by considering the EA value as the unknown and using a theoretically calculated value for the lattice energy.  Use a Born-Haber cycle for KF and the following values to calculate a value for the electron affinity of fluorine:


K(s)(K (g) ΔH =90 kJ

K(g)( K+ + e-  ΔH=419 kJ


F2 (g) ( 2F (g) ΔH=159 kJ


K(s) + 1/2F2(g) ( KF (s) ΔHf°=-569 kJ


K+ (g) + F- (g) ( KF(s) ΔHlattice=-821kJ


-336 kJ

Formic acid (HCOOH) is secreted by certain species of ants when they bite.  It has this structural formula:
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Rank the relative strengths of the C-O bond, C=bond
C=O is greater than C-O
Draw/write the following for CNS-
a. Draw at least two possible Lewis Structures. Find the best structure by using formal charges.

b. Type of molecule (ABE?)

c. Electron Domain Geometry

d. Molecular Geometry

e. Bond Angle

f. S-O Bond Order

g. Hybrid Orbital Diagram
