AP. Chemistry
Bquilibrivm Test
Multiple Choice

i.

2 803¢g <> 2 8020 + O

After the equilibrium represented above is established, some pure O, is injected into the 3
reaction vessel at constant temperature. After equilibrium is reestablished, which of the
following has a Jower value compared to its value at the original equilibrium?

{A) K., for the reaction
(B) The total pressure in the reaction vessel

(C) The amount of SOs(g in the reaction vessel
() The amount of Oy 11 the reaction vessel
(E) The amount of SOy in the reaction vessel

Wi+ Xg — Yo+ Ze

Gases W and X react in a closed, rigid vessel to form gases Y and Z according to the
equation above. The inifial pressure of Wg is 1.20 atm and that of X¢g) is 1.60 atm. No Yy
or Z(g) 1s initially present. The experument is carried out at constant temperature. What is the
partial pressure of Z¢ when the partial pressure of Weg has decreased to 1 .0 atm?

{A) 0.20 atm (B} 0.40 atm {C) L0 atm (D) 12 atm (E) 14
atm

2NO + Oy < 2 NOyg AH<0

Which of the following changes alone would cause a decrease in the value of K., for the
reaction represented above?

(A) Decreasing the temperature

(B) Increasing the temperature

(C) Decreasing the volume of the reaction vessel |
{D) Increasing the volume of the reaction vessel ) :
(E) Adding a catalyst .



HCOj3(ag) + OH(ag) > 00 + COs2 gy AH=-41.4kJ
4, When the reaction represented by the equation above is af equilibriun at 1 atm and 25°C,

- [COs
the ratiq [[HCég_]] can be increased by doing which of the following?
{A) Decreasing the temperature (B) Adding acid
(C) Adding a catalyst (D) diluting the solution with
distilled water '

(E) Bubbling neon gas through the solution

Hofe) + Brz(g)_e QA,'.HBI'(g)

| 5. At a certain temperature, the value of the equilibrium constant, X, for the reaction

represented above is 2.0x105. What is the value of X for the reverse reaction at the same

temperature?

(A) -2.0x10-5 (B) 5.0x10-6 (C) 2.010-5 (D) 5.0%x10-5 (E)
5.0 % 10-4

6. In which of the following systems would the number of moles of the substances present at
equilibrium NOT be shifted by a change in the volume of the system at constant
temperature?

a. CO@ + NO@ « COym + 2Ny
b. Norg + 3 Hyw « 2 NH,,

¢. Nog) + 2 Ox) 2 NOyg)

d. N;Oug) > 2 NOyg

¢. NOgg) + Os(g) <> NOy» + Os)

H,0() + COs* (aq) «» HCOs(ag) + OH(ag)

J

L

7. Which of the following is the correct equilibrium expression for the hydrolysis of CO;* ?

[HCO 3] [COZ J[OH" T [CO% JH;0%)
a K= > — c. Ke ————— e. K= -
[CO3 ][H;07] [HCO ;5] [HCO 5]
_ [HOO3][OH"] o [coi ]
[co% ] " [CO,T0H T

8. Consider a reaction
3A(g) + B(s) & 2C{g)

If2.0 mol A, 3.0 mol B, and 2.0 mol C are present in a 1.0 L flask at equilibrium, what is the
valug of .7 :

a 4.0 b. 1.0 c.20 d.0.25 e. .50




Free @5@&3@ :
ZHZS(g) ATy 2H2(g)'"+ Sz(g)

1 . When heated, hydrogen sulfide gas decomposes according to the equation above.
A 3.40 g sample of HZS@ is infroduced into an evacuated ngid 1.25 L container.
The sealed container is heated to 483 K, and 3.72 x 10 mol osz@ is present

equilibrinm.

(a) Write the expression for the equilibrium constant, K., for the
decomposition reaction represented above. ,

(b) Calculate the equilibrium concentration, in mol L, of the following gases
in the container at 483 K.

() Hyw

(i) HaSg

{¢) Calculate the value of the equilibrium constant, K, for the decomposition
reaction at 483 K. _ b

{d) Calcnlate the partial pressure of Sy in the container at equilibrium at 483K,

LY

(€} For the reaction Hyg + V2 Syg) & HaS(g at 483 K, calculate the value of the
equilibriim constant, K.

n
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CLEARLY SHOW THE METHOD USED AND THE STEPS INVOLVED IN ARRIVING AT YOUR ANSWERS.
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Answer Questions 1, 2, and 3. The Section H score weighting for each question is 20 percent.

C(s) + COyg) 2 2 CO(g)

1. Solid carbon and carbon dioxide gas at 1,160 K were placed in a ngid 2.00 L container, and the reaction
represented above occurred. As the reaction proceeded, the total pressure in the container was monitored.
When equilibrinm was reached, there was still some C(s) remaining in the container. Results are recorded
in the table below.

Time Total Pressure of Gases
(hours) in Container at 1,160 K
0.0 5.00 t

2.0 6.26
. 40 ' 7.09
6.0 .75
8.0 8.37
i0.0 8.37

{a) Write the expression for the equilibrium constant, X,,, for the reaction.

(b) Calculate the nursber of moles of CO,(g) initially placed in the container. {Assume that the volume of the
solid carbon is negligible.)
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(c) For the reaction mixture at eguilibrinm at 1,160 K, the partial pressure of the CO,(g) is 1.63 atm. Calculate
(i) the partial pressure of CO(g), and
(i) the value of the equilibrium constant, K’p ;

(Q) If a suitable solid catalyst were placed in the reaction vessel, would the final total pressure of the gases at
equilibrium be greater than, less than, or equal to the final total pressure of the gases at equilibrium without
the catalyst? Justify your answer. (Assume that the volume of the solid catatyst is negligible.)

In another experiment involving the same reaction, a rigid 2.00 L container initially contains 10.0 g of C(s),
plus CO(g) and CO,(g), each at a partial pressure of 2.00 aim at 1,160 K.

(e) Predict whether the partial pressure of CO,(g) will increase, decrease, or remain the same as this system
~ approaches equilibtiurn. Justify your prediction with a calculation.
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