
Chem 115 Fall ’13

Practice Problems

These problems are reprinted from old problem sets and are all relevant to the final exam.
I will provide a specific topics list during the last week of classes, along with additional
textbook problems for practice. The difficulty level on the final exam will be about the
same as that of the hour exams this semester. I will help you with any of the problems
below during office hours or at the Q & A session on Monday, Dec. 16.

1. For each of the following molecules or ions, draw a correct Lewis structure, including
resonance forms if applicable. Then apply VSEPR theory to predict the molecular geometry
around the central atom. Be sure to state the geometrical arrangement of the atoms (as
opposed to that of the bonds + lone pairs). For b, c, d, and h, indicate the molecular dipole
moment using a vector symbol.

a. IF−
4 b. ONF c. PCl3

d. SeO3 e. ICl−2 f. NH−
2

g. HCN h. NO−
2 i. SeO2−

3

2. The decomposition reaction of NH3(g) at 25◦C to form N2(g) and H2(g) requires the
input of 46.19 kJ of heat per mole of NH3.

a. How much heat would be required to decompose 5.0 g of gaseous NH3?

b. Write a balanced equation for the decomposition reaction.

c. What is ∆H for the reaction you wrote?

3. The compound RNH2 is a weak base which reacts with water according to the equilibrium
RNH2 + H2O = RNH3

+ + OH−. (R is an unknown carbon chain attached to the N.) A
0.5 M solution of RNH2 was found to have a pH of 12.225. What is Kb for RNH2?

4. Lactic acid (HC3H5O3, abbreviated HLac) is a weak acid whose equilibrium in water
can be written HLac = H+ + Lac−; Ka = 1.4 ×10−4. A solution was prepared by adding
0.500 mole HLac to enough water to make 0.500 L of solution.

a. What is the pH of the solution?

b. What is the pH if 0.250 L of 1.0 M NaOH is added to the solution? (Hint: the
addition of NaOH causes a reaction that goes to completion. After that, an equilibrium
is established.)

c. What is the pH if 0.100 L of 1.0 M HCl is added to the mixture of part b.? (Same
hint as part b.)



5. Consider the cyclopentadiene molecule, C5H6. The molecule has a five-membered ring
of carbon atoms. Four of the carbon atoms are attached to only one hydrogen, while one
carbon atom is bonded to two hydrogens.

a. Draw the Lewis structure of cyclopentadiene. Are resonance forms possible for this
molecule?

b. The ion C5H
−
5 is obtained by removal of H+ from cyclopentadiene. In C5H

−
5 , each

carbon atom is attached to one hydrogen atom. Draw a Lewis structure of C5H
−
5 along

with all possible resonance forms. When drawing resonance structures, remember to
keep the atoms in exactly the same location; only electrons (bonds or lone pairs) are
moved around.

6. For the combustion of propane, C3H8 + 5 O2 → 3 CO2 + 4 H2O, the value of ∆H is
−2220 kJ. Suppose you are using propane as a fuel to boil a liter of water on a campstove.
The boiling can be regarded as the following chemical reaction:
H2O (l)→ H2O (g) ∆H = 40.7 kJ. What mass of propane fuel is consumed in this process?

7. Which of the following compounds have permanent dipole-dipole interactions? Justify
your answers by showing the direction of the molecular dipole moment (if any). Use an
electronegativity table when necessary.

a. SO2 b. PCl3 c. PCl5 d. ICl3 e. CHCl3 f. CH2Cl2 h. CH3Cl

8. For each of the following compounds, state whether or not hydrogen bonding is an
important intermolecular force, and explain your reasoning: HONO, HCl, HF, CH3CHO
(which has a C—C=O backbone).


