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1. Draw the following chemical structures (15%)
(A) PCBs, dioxins, phthalates
(B) Benzene, toluene, xylene
(C) Epoxide, 1,3-butadiene, acetonitrile
(D) Acetone, isopropyl alcohol, ethy! acetate
(E) Cyclohexyl bromide, trifluoroacetic acid, trimethylsilane

2. Describe the factors that can influence (15%)
(A) the chemical reaction rate.
(B) the boiling point of a solution.
(C) how fast you cook well a pot of rice.

3. Describe or explain the following terms: (40%)
(A) pH and pKa
(B) Enthalpy and entropy
(C) Beer’s Law and Henry’s Law
(D) Isomer, epimer, and enantiomer
(E) Material safety data sheet (MSDS)
(F) Tonization energy and solvation energy
(G) Avogadro’s number and octane number
(H) Electronic, vibrational, rotational transitions

4. Calculate the following. Show your work. Be mindful of significant digits. (30%)

(A) The pH in a 0.001 M solution of KOH.

(B) Number of carbon atoms in 48.24 grams of diamond.

(C) The molality of a solution formed by dissolving 1.14 mol of NaCl in 16.0 mol of water

(D) The molarity of the resulting solution when 25.0 mL of a 0.125 M NaCl solution is
diluted to 125.0 mL.

(E) The mass of NaN; required for yielding 11.2 L of N; measured at 20.0 °C and 3.00 atm.
Note: NaNjs(s) = Na(s) + Na(g)

(F) Number of oxygen molecules in the 100-liter vacuum chamber of a mass spectrometer
that was pumped down from ambient air and then operated in 1 x 107 torr.




