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This print-out should have 25 questions.
Multiple-choice questions may continue on
the next column or page – find all choices
before answering.

001 4.0 points

Which solution is acidic?

1. MOH− = 0.0065 M

2. MH+ = 5.79× 10−10 M

3. MH+ = 1.27× 10−9 M

4. MOH− = 1.77× 10−10 M

002 4.0 points

According to Lewis acid-base theory, am-
monia would be classified as a base because

1. It releases a hydroxide ion in water.
2. It donates a lone pair of electrons to

form an N-H bond.
3. The statement is incorrect; ammonia is

an acid.
4. It accepts a lone pair of electrons to form

an N-H bond.
5. It donates a proton to another molecule.
6. It accepts a proton from another

molecule.

003 4.0 points

Which of the following produces the
STRONGEST conjugate base?

1. HCOOH (pKa = 3.75)

2. HClO (pKa = 7.53)

3. CH3COOH (pKa = 4.75)

4. HF (pKa = 3.45)

5. HIO (pKa = 10.64)

004 4.0 points

For the reaction

Br2(g) ⇀↽ 2Br(g)

∆G◦ = +161.69 kJ/mol at 25 ◦C.What is the
value of Kp for this reaction?

1. 2.13× 1028

2. 5.46× 1029

3. 1.12× 10−27

4. 4.69× 10−29

5. 1.83× 10−30

6. 8.93× 1026

005 4.0 points

Consider the famous ammonia preparation

3H2(g) + N2(g) ⇀↽ 2NH3(g)

The equation

K =
[x]2

[0.1− 3x]3 [0.7− x]

is not a possible correct description of the
equilibrium situation because

1. the 0.1 and 0.7 in the denominator are
incompatible.

2. The equation is correct.

3. the denominator and numerator should
be inverted.

4. [0.7 − x] in the denominator should be
[0.7− 3x].

5. [x] in the numerator should be [2x].

006 4.0 points

What is the pH of a solution labeled 0.0004 M
NaOH?

1. 14.0

2. 10.6

3. 13.4
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4. 12.3

5. 9.5

007 4.0 points

As a reaction proceeds to the equilibrium
state at constant temperature, which of the
following statements is correct?

1. The overall free energy of the system is
decreasing until a minimum is reached.

2. The value of ∆G◦ is changing until it
equals zero.

3. The value of K will change until it equals
one.

4. The reaction will proceed such that the
activities of the products equals the activities
of the reactants.

5. The value of Q is changing and headed
towards the minimum value possible.

008 4.0 points

The conjugate base of H3PO4 is:

1. HPO2−
4

2. PO3−
4

3. H2PO
−

4

4. OH−

5. H3O
+

6. H2O

7. H4PO
+
4

009 4.0 points

A 0.200 M solution of a weak monoprotic acid
HA is found to have a pH of 3.00 at room
temperature. What is the ionization constant
of this acid?

1. 5.0×10−3

2. 1.0×10−3

3. 5.30

4. 1.8×10−5

5. 2.0×10−5

6. 5.0×10−6

7. 1.0×10−6

8. 2.0×10−9

010 4.0 points

At 600◦C, the equilibrium constant for the
reaction

2HgO(s)→ 2Hg(ℓ) + O2(g)

is 2.8. Calculate the equilibrium constant for
the reaction

1

2
O2(g) + Hg(ℓ)→ HgO(s) .

1. 1.7

2. 1.1

3. −1.7

4. 0.36

5. 0.60

011 4.0 points

Which of the following is true for strong acids?

1. Aqueous solutions of strong acids have a
high pH.

2. They react only with weak bases.

3. After they lose a proton, they give rise to
strong conjugate bases.

4. They are weak electrolytes.
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5. They are totally ionized or dissociated in
aqueous solutions.

6. They react only with strong bases.

012 4.0 points

Which of the following equations describes
any sample of water with a neutral pH?

1. [H+] = 10−7

2. pH + pOH = 14

3. [H+] = [OH−]

4. [H+][OH−] = 10−14

5. pOH = 7

013 4.0 points

The equilibrium constant Kp for the reaction

I2(g) + Br2(g) ⇀↽ 2 IBr(g) + 11.7 kJ

is 280 at 150◦C. Suppose that a quantity of
IBr is placed in a closed reaction vessel and
the system is allowed to come to equilibrium
at 150◦C. When equilibrium is established,
the pressure of IBr is 0.200 atm. What is the
pressure of I2 at equilibrium?

1. None of these

2. 0.168 atm

3. 0.067 atm

4. 0.012 atm

5. 0.096 atm

014 4.0 points

You have a weak molecular base with Kb =
6.6× 10−9. What is the pH of a 0.0500 M
solution of this weak base?

1. pH = 9.26

2. pH = 7.12

3. pH = 4.74

4. None of these

5. pH = 3.63

015 4.0 points

The equilibrium constant K for the dissocia-
tion of N2O4(g) to NO2(g) is 1700 at 500 K.
Predict its value at 300 K. For this reaction,
∆H◦ is 56.8 kJ ·mol−1.

1. 1.54× 107

2. 0.188

3. 15.5

4. 1.11× 10−4

5. 1.32× 10−6

016 4.0 points

Which of the following is a strong base?

1. Al(OH)3

2. NH4OH

3. KOH

4. Fe(OH)3

017 4.0 points

The reaction for the synthesis of ammonia

N2(g) + 3H2(g) → 2NH3(g)

is exothermic. Increasing the temperature
applied to the system
I) increases the amount of NH3.
II) decreases the amount of NH3.
III) changes the value of Keq.
IV) does not change the value of Keq.

1. I and III only

2. II and III only
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3. II and IV only

4. I and IV only

018 4.0 points

For the reaction at equilibrium

A(aq) + B(aq) ⇀↽ AB(aq)

adding more A would change:

1. Both K and Q

2. Reversibility of the reaction

3. only K

4. Standard change in free energy (∆Go)

5. only Q

019 4.0 points

In the reaction,

HS− +H2O→ H2S + OH−,

HS− acts as

1. a base.

2. an acid.

020 4.0 points

Which of the statements concerning equilib-
rium is NOT true?

1. Equilibrium in molecular systems is dy-
namic, with two opposing processes balancing
one another.

2. A system moves spontaneously toward a
state of equilibrium.

3. The equilibrium constant usually is inde-
pendent of temperature.

4. A system that is disturbed from an equi-
librium condition responds in a manner to
restore equilibrium.

5. The value of the equilibrium constant
for a given reaction is the same regardless
of the direction from which equilibrium was
attained.

021 4.0 points

At 1000 K the equilibrium pressure of the
three gases in one mixture

2 SO2(g) + O2(g) ⇀↽ 2 SO3(g)

were found to be 0.562 atm SO2, 0.101 atm
O2, and 0.332 atm SO3. Calculate the value
of Kp for the reaction as written.

1. 5.83

2. 0.289

3. 0.171

4. 2.64

5. 3.46

022 4.0 points

What is the concentration of hydroxide ion in
a 0.10 M solution of NaCN? The ionization
constant of the weak acid HCN is 4.0 ×10−10.

1. 1.6× 10−9 M

2. 2.5× 10−6 M

3. 6.3× 10−6 M

4. 1.6× 10−3 M

5. None of these

023 4.0 points

The reaction shown below is allowed to reach
equilibrium at 450 ◦C. At this tempera-
ture, the equilbrium constant Kc is equal to
4.0 × 10−2.

PCl5(g) ⇀↽ PCl3(g) + Cl2(g)

Calculate the corresponding value for Kp for
this reaction under the same conditions.
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1. 4.2× 10−1

2. 2.4× 100

3. 1.5× 100

4. 6.7× 10−4

5. 9.8× 10−1

6. 5.2× 10−2

024 4.0 points

Consider the following reaction that is at equi-
librium:

2HCl(g) + I2(s) ⇀↽ 2HI(g) + Cl2(g)

What happens to the number of moles of
HI(g) in the mixture when the total pressure
of the system is increased by compression?

1. unable to determine

2. they increase

3. they decrease

4. they remain unchanged

025 4.0 points

Using the law of mass action, write the equi-
librium expression for the following reaction:

2 Cu2+(aq) + 4 I−(aq)←→ 2 CuI(s) + I2(aq)

1. K =
[I2][CuI]

2

[Cu2+]2[I−]4

2. K = [Cu2+]2[I−]4

[I2][CuI]2

3. K =
[I2]

[Cu2+]2[I−]4

4. K =
[Cu2+]2[I−]4

[I2]


