
Chemistry 333

Examination #1

June 11, 2019                                                                            Professor Charonnat

Name: _____________________________

Be certain that your examination has six (6) pages including this one.

Put your name on each page of this examination booklet.

By putting your name on this examination booklet you agree to abide by
California State University, Northridge policies of academic honesty and integrity.

Molecular models are allowed for this examination.  All electronic devices, including calculators and cell phones,
are unnecessary and are not allowed.



Name: ______________________

1. (25 points)

Draw the structure of the expected major organic product for each of the following five (5) questions.
Specify stereochemistry clearly, if relevant.
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Name: ______________________

2. (10 points)

Draw the Lewis structure for the following compound.  Then use the VSEPR rules to determine the
corresponding molecular geometry at the highlighted atom.  Describe your reasoning clearly by specifying
the hybridization and electron-domain geometry of the highlighted atom, and the basis for the observed
electron-domain geometry.  Finally, draw a three-dimensional structural formula for the compound.

H3CCCCHOHCH3

3. (10 points)

Explain the structural basis for the following pKa data.  Discuss both the actual numbers and their
relative values.

pKa

HCl -7
HBr -9

4. (10 points)

Use IUPAC nomenclature to write the systematic name of the following cyclic alkane.



Name: ______________________

5. (25 points)

Circle the number that corresponds to the correct answer for each of the following five (5) questions.

A. Which of the following compounds has the strongest molecular dipole moment?

Br
Br

Br
CH3 Br

Br

1. 2. 3.

B. Which of the following structures is not a resonance contributor of cylohex-2-enone?

O

O O O

1. 2. 3.

C. Heterolytic cleavage of covalent single bonds forms

1. radicals

2. ions

3. both radicals and ions

D. Why is the 2-propyl radical more stable than the 1-propyl radical?

1. induction and hyperconjugation

2. sterics and hyperconjugation

3. sterics and induction

E. How many molecules of chloromethane are formed per photon when methane is exposed to molecular
     chlorine and ultraviolet light?

1. one

2. ten

3. several thousand



Name: ______________________

6. (10 points)

Describe in detail what must occur at the molecular level for the following ether to dissolve in ethanol
(H3CCH2OH).  In particular, describe all the intermolecular interactions that are broken and all those
that are formed, both for the solute and the solvent.  Finally, state what occurs entropically when the
ether dissolves in ethanol.

OCH3

7. (10 points)

Draw a reaction-energy diagram (graph of reaction progress versus potential energy) for the following,
overall exothermic, three-step process. Label the graph with each of the following: reactants (r), transition
states (tsx), intermediates (intx), product (p), activation energies (Eax) and overall standard heat of reaction
(∆Ho). (Note: The subscripts, x, need to be numbers that refer to the appropriate primary mechanistic step.
For example,  Ea1 is the label for the activation energy of the first step.)  Place a star next to the transition
state of the rate-determining step.  Finally, state which steps have an early transition state, and which steps
have a late transition state.

                        

A B

B C

C D

potential 
 energy

reaction progress

early transition state:

late transition state:



Name: ______________________

8. (20 points)

Draw both chair conformations of the following trisubstituted cyclohexane.  Draw carefully positioned
intersecting arcs to depict all sources of steric strain.  Analyze but do not quantify the strain energy of
both conformations in order to determine which one is more stable.  Finally, place a star next to the more
stable conformation.  Describe your reasoning clearly.

CH3

CH3

CH3

Congratulations!
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2 /10
3 /10
4 /10
5 /25
6 /10
7 /10
8                                  /20
Total: /120


