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1} True/False. Write “17 if the statement is true or “F" if the statement 15 false (16
pis).
a. Water is a stronger Bronsted acid than isopropy] aleohol (pk, 17).

b. All Bronsted bases are Lewis bases.

All Lewis acids are Bronsted acids.

Intermolecular forees are stronger than most covalent bonds.

Conformers can be separated from each other and isolated at room
temperature.

=

Resonance contnbutors can be separated from each other and
isolated at room temperature,

m e 4 fs

A Bronsted conjugate acid-base pair differs by one electron,
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The more potential energy @ molecule has, the more stable it is.

2) Indicate whether each of the following pairs of melecules are isomers, resonance
structures, or conformers, (9 pts)
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3 For each of these structures, draw one other stable resonance structure,
Use curved arrow notation to show the flow of electrons, and include all
electrons and all non-zero formal charges in your resonance structures (10 pts).

4 Diraw an arrow to one of cach kind of carbon in the molecule below (7 pts)
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53 This is the structure of caffeine, a compound essential to life. What is the
hybridization of each of the indicated atoms in the siructure as drawn? Hint:
Mot all fone pairs are shown! (9 pis)
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B) Below is a molecular orbital diagram for Hy. Clearly label the H; o molecular

orbital, the H; o* molecular orbital, and all atomic orbitals shown in the diagram.
Indicate which MO is bonding and which is antibonding (6 pts).
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Draw an arvow pushing mechanism for the reaction of ammonia, NHi, with
acetic acid. Show all lone pairs and nen-zero formal charges. Indicate

which side of the reaction is favored at equilibrium and briefly explain why (no
more than two sentences!). (7 pts)

Some pK, values: 0
acetic acid 4,76 Lt
AMmonia i6 et aad

ammonium (NH,") 9.3 @
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Diraw the conjugate base of acetie acid (2 pts). &
(Tts name is “acetate™,) v
- s :E)

Which is a stronger base, acetate or ammonia? {3 pts)
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Below is the reaction of molecule A (hydroxide) with molecule B (bromobutane).

A
Hr:.’rl:ij—“-mHII
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%a)  ls molecule A acting as a nucleophile or as an electrophile? (2 pis)
W udeag'lm'lg,r_. _

Explain your answer in one or two sentences (2 pls)

Has electvon Aehsﬂj avaslabla for reachon with
5"’ or -+

8h)  lsmolecule B acting as a nucleophile or as an electrophile? (2 pts)

electophila

Explain your answer in one or two sentences (2 pts): ; +—3
'ﬁ’etfﬂj e” dmsrb to interadt with its 0 CC—“EF)

8c)  Electrons always attack empty orbitals. What is the empty orbital being
attacked in the reaction shown above? (2 pts)

Your chowoes are:

C-Hao C-Co C-C o* O-Ha 0O-H o*
0 sp’ Crsp” C-Ho* Brsp’ Br sp°
C-Bro C-Bro* C-Brx C-Br n* Mone of these

.. E
Write your answer here: C Er T
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9b)
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ad}

Bol ar alkawes aud omly have  dispersion fo
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Draw a bond-line formula of n-hexane (2 pts).

AN

Now draw a bond-line formula of 2 3-dimethylbutane (2 pis).

P

Which alkane has the higher boiling point, hexane or 2,3-dimethylbutane? (1 pt)

l"l-f'](ﬂut.

Provide a concise explanation for vour answer to 10¢. Your explanation should
include a description of the specific forces involved in keeping the higher boiling
alkane in the liquid phase, as well as the name of this type of force. Draw
pictures to help vou explain. (4 pts) +L
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10} Inclass and in your text, you’ve seen orbital pictures showing various
hybridization schemes of carbon and other atoms.

Consider a chemical species called methyf cation, CH,", and answer the following
guestions.

10a) Draw a Lewis structure for the cation. Be sure to include the formal charge on the
appropriate atom., (2 pts)
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10by  Each of the covalent C-H bonds in methyl cation is formed by the “overlap™ of

r 8
a'n 5? orbital on carbon with'am 3 orbital on hydrogen. (2 pis)

Choices are: s p s s sp @ o w =

18.0°

10c)  What is the H-C-H bond angle in methyl cation? (2 pts)

10d)  Is the cation a Lewis acid or a Lewis base (circle one)? (2 pis)

Lewis base

10e)  Explain your answer to 10d in ONE SENTENCE. Your answer should refer to a
specific orbital for full credit. {4 pts)
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