CHEM 112 Exam 2 - Practice Test – Solutions
1C
The Second Law of Thermodynamics says that ΔSUniv > 0, which basically means that the
total entropy of the universe is increasing, and so statement iii is correct. As for entropy
being equal to energy of the universe, that is incorrect…and just something to throw you
off.

2B
An endothermic reaction that decreases in entropy will never be spontaneous. This is
because when we calculate free energy using DG = DH - TDS, if we plug in positive
values for DH and negative values for DS (with Temperature always being a positive
value), then it’s impossible to get anything but a positive number for DG, hence it can
never be spontaneous.

3A
Reaction will proceed to the right.
We are given the concentration values at a random point in this reaction. We should
calculate Q and compare it to K. Don’t forget to balance the reaction.
2𝑁𝑎𝐶𝑙 (𝑎𝑞 ) + 𝑃𝑏(𝑁𝑂. )/ (𝑎𝑞 ) → 𝑃𝑏𝐶𝑙/ (𝑠) + 2𝑁𝑎𝑁𝑂. (𝑎𝑞 ) 𝐾3 = 1.0
𝑄9 =

[𝑁𝑎𝑁𝑂. ]/
[ 1] /
=
= 0.522 < 𝐾3
[𝑁𝑎𝐶𝑙 ]/ [𝑃𝑏(𝑁𝑂. )/ ] [1.5]/ [0.85]

Since Q < K the reaction must proceed to the right in order to achieve equilibrium.

4B
The equation we are looking to get K for can be obtained by modifying the first equation
that is given. The equation needs to be flipped and multiplied by 4. Thus the new K value
can be calculating by making the appropriate changes to the given Kc:

K=

1
−16
4 = 2.3 × 10
(K c )

€
5B
Look at the K value. We know that it is calculated by the
(concentrations of the products) / (concentrations of reactants). So if the answer is really
large, either the concentrations of the products is really large, or the concentration of the
reactants is really low. Either way, when K is large, there are more products than
reactants.

6D
The corresponding ICE table would look as follows:
A(g) + 2B(g)

⇋

2C(g)

I

2

1

0

C

-x

-2x

+2x

E

1.7

1-2x

2x

Since we know that 2-x = 1.7, we can solve for x = 0.3.
Thus at equilibrium the pressure of B is 1.4 atm and the pressure of C is 0.6 atm.

7A
For this problem we must combine the reactions given to end up with the target reaction
for which we are solving for K.
Notice that the first reaction is the only one to have X2 except that we need it on the
reactants side and we need two moles, not one. So flip the first reaction and multiply it by
2 to get:
2 X2 ⇋ 4 X,

K = 1/9

Remember that when dealing with equilibrium constants if we flip the reaction we must
take the reciprocal of the K value, and also that if we multiply the reaction by a factor of
two, we must raise the K value to the power of 2.
The second reaction has Y2 exactly where we want it and with the correct number of
moles, so we leave the reaction as is:
4 X + Y2 ↔ 2 X2Y

K = 2.0

Finally, if we add the two equations together we’ll be left with the target equation. All we
need do now is multiply together the two K values: 1/9 x 2.0 = 0.22.

8E
Remember that although K is always products over reactants, it only includes gaseous(g)
and aqueous(aq) species.

9E
The main things to look for when entropy is increasing (ΔS > 0) is first a change in phase
(like going from solid to liquid or liquid to gas), and then to look for an increase in the
number of moles.
Answer choice (c) does show an increase in moles as the reaction goes from reactants to
products, but the phase change (going from gas to solid) is a dramatic decrease in entropy
and is more relevant to the overall change in entropy than the increase in moles.
The only answer that works is (e) which shows a solid breaking up into two ions, thus
increasing the number of moles.

10E
Although there are several factors that determine relative entropy, phase is the most
important. Since answer choice (e) is the only option that’s in the gas phase, it is the right
answer.
However, if you were looking to put the answers in order from least to greatest entropy it
would be: (b) < (a) < (c) < (d) < (e).

11C
Expanding the volume of a gas container allows for more room for the gas molecules to
migrate and for entry of more gas molecules, which leads to an increase in the
randomness of their motion.

12D
The equation relating Kp and Kc shows that if the number of moles of gas reactants equals
the number of moles of gas products then KP = Kc. Only answer choice D does this.

13A
By removing hydrogen, you decrease the pressure (or concentration if you like) of one of
the products which is supposed to shift the equilibrium to the right. Thus we pick A.

14B
To calculate K you’ll first need to get the concentrations of all the necessary reactants
and products. In each case the concentration at equilibrium is (3 mol / 5 L) = 0.6 M.
Now we just set up the equation for K:

K=

[C ]
0.6
=
= 1.67
2
[ A]
(0.6) 2

Notice that B does not play a part in calculating K since it’s in the liquid phase.

15A
We know:
𝑃@.
𝐾? = /
𝑃A
To solve this formula, we must determine the equilibrium partial pressure values of both
A and B. To accomplish this, we must form an ICE table:
2A

3B

I (initial)

1

0

C (change)

-2x

+3x

E (equilibrium)

1-2x

3x

Build the ice table from the information provided in the problem statement. Notice that
the reactant side has negative change values and the coefficient is determined by the
balanced reaction. The equilibrium row is just the sum of initial and change cells.
To solve for x, again look at the problem statement. It tells us that at equilibrium, there is
0.45 atm of A. So, 1-2x= 0.45 à solve for x= 0.275. Now we also know at equilibrium,
the partial pressure of B is 3x à 3(0.275) = 0.825 atm.
Plug the equilibrium values into the Kp equation.
(0.825 𝑎𝑡𝑚).
𝐾? =
= 2.77
(0.45 𝑎𝑡𝑚)/

16D
A change in volume corresponds to a change in total pressure. Recall that when pressure
is increased, the reaction will proceed towards the side with a fewer number of moles of
gas. If the total pressure is decreases, the reaction will proceed towards the side with
more moles of gas.
To solve this problem, balance each reaction and determine which has the same number
of moles of gas on both sides. Be sure to only look at those in the gas phase (g).
(a) 2H2 (g) + O2 (g)à 2H2O (g)

3 to 2

(b) 4HCl (g) + O2 (g) à 2H2O (g) + 4Cl (s)

5 to 2

(c) 2CO (g) + O2 (g) à 2CO2 (g)

3 to 2

(d) 3H2 (g) + At2 (s) + O2 (g) à 2HAt (g) + 2H2O (g)

4 to 4

(e) 2C8H18 (g) + 25O2 (g) à 16CO2 (g) + 18H20 (g)

27 to 34

17C
For greater entropy, we first look to gas phase options. This leaves A and C. Since they
both have the same number of atoms, we can use molecular weight as a quick guide to
entropy. The greater weight corresponds to the greater entropy.

18D
The Second Law of Thermodynamics states that the entropy of the universe is always
INCREASING.

19C
Since all options are gas phase, we must first look at the number of atoms. C and D have
the fewest atoms, and C has the lowest molecular weight, and thus is the best choice.

20D
Decrease Pressure and Decrease Temperature
A change in volume corresponds to a change in total pressure. Recall that when pressure
is increased, the reaction will proceed towards the side with a fewer number of moles of
gas. If the total pressure is decreases, the reaction will proceed towards the side with
more moles of gas.
For endothermic reactions (Δ𝐻°IJK > 0) increasing the temperature will make the
reaction shift to the right. The reaction needs energy to proceed, so providing more
energy will allow it to proceed further.
For exothermic reactions (Δ𝐻°IJK < 0), increasing the temperature shifts the equilibrium
to the left. This is due to heat transfer principles that state heat must flow from high to
low. Heat released by exothermic reactions must travel to low surrounding temperatures,
so raising the temperature will slow the reaction.
This specific reaction is exothermic with 6 moles of gas as reactants and 7 moles of gas
as products. To maximize a product we should decrease pressure and decrease
temperature.

