Equilibrium Formal #1					Name: _______________________
								Date Due: ____________________

1.  As a reaction approaches equilibrium, assuming only reactants are present initially, the rate of the forward reaction: 
 
a. Increases as the reactant concentration increases
b. Increases as the product concentration increases
c. Decreases as the reactant concentration decreases
d. Decreases as the product concentration decreases


2.  Consider the following system:
N2O4 (g)  =====  2NO2 (g)
	At equilibrium, it is always true that
a. [NO2] = [N2O4]
b. [NO2] = 2 x [N2O4]
c. 2 x [NO2] = [N2O4]
d. [NO2] and [N2O4] remain constant


3.  Consider the reaction:
BaCO3 (s)  +  Heat  ==========  BaO (s)  +  CO2 (g)
Which of the following observations will indicate that the reaction has most likely achieved equilibrium?
a. The mass of the system becomes constant
b. The concentration of BaO becomes constant
c. All the BaCO3 is consumed
d. The gas pressure of the system becomes constant

4.  Consider the following reaction in equilibrium:
CO2 (g)  +  NO (g)  =============  NO2 (g)  +  CO (g)    ∆H = +82 kJ

Which procedure will cause the reaction to shift to the left?
a. A decrease in temperature
b. An increase in temperature
c. A decrease in the volume of the container
d. An increase in the volume of the container

5.  Reactants are mixed and allowed to react according to this reaction:
CO2 (g)  +  H2 (g)  ===========  CO (g)  +  H2O (g)

Which diagram below represents the changing concentrations of CO2 and H2O as equilibrium is established?
a. [image: ]		b.  [image: ]

        c.   [image: ]			d.  [image: ]
6.  Consider the following system:
Fe+3 (aq)  +  SCN- (aq)  =======  FeSCN+2 (aq)

A solution of Fe(NO3)3 is added to a solution of KSCN to prepare the equilibrium above (Note that there are spectator ions that are not shown in the balanced equation).  As equilibrium is being established, the

a. [Fe+3] increases and the [FeSCN+2] increases
b. [Fe+3] decreases and the [FeSCN+2] increases
c. [Fe+3] increases and the [FeSCN+2] decreases
d. [Fe+3] decreases and the [FeSCN+2] decreases

7.  Consider the following equilibrium equation:
PCl3 (g)  +  Cl2 (g)  ==========  PCl5 (g)		∆H = -92.5 kJ

	Adding a catalyst will:
a. Speed up the reverse reaction more because it will decrease its activation energy by a greater amount.
b. Speed up the forward reaction more because it has a smaller activation energy to begin with.
c. Not speed up either reaction
d. Speed up both the forward and reverse reaction by the same amount


8. A catalyst affects a reversible reaction by:

a. Making the value of Keq larger
b. Increasing the yield of products
c. Decreasing the value of ∆H for the reaction
d. Enabling equilibrium to be achieved more rapidly
9.  For which of the following systems at equilibrium will the reaction go most fully to completion?

a. 2KClO3 (s)  ==========  2KCl (s)  +  3O2 (g)		        Keq = 2.6 x 1040
b. N2 (g)  +  3H2 (g) ========  2NH3 (g)  			        Keq = 9.0
c. HC2H3O2 (aq)  + H2O (l)  =====  H3O+ (aq)  +  C2H3O2 (aq)          Keq = 1.8 x 10-5
d. 2HgO (s)  ========  2Hg (l)  +  I2 (g)			                    Keq = 1.2 x 10-22


10. Consider the following equilibrium system:
2HI (g)  ==========  H2 (g)  +  I2 (g)	Keq = 0.185
What will happen to the value of Keq if some H2 is added to the above system?

a.  Keq will decrease
b. Keq will increase
c. Keq remains constant
d. Keq cannot be determined











11. Consider the following concentration versus time graph for the equilibrium:
[image: ]
On the diagram above, the temperature was decreased at time t in order to shift the equilibrium and determine the sign of the enthalpy.  The changes in concentration indicate that the equilibrium shifted:
		2HBr(g)  === H2(g)  +  Br2 (g)
a. Left and the ∆H is positive
b. Left and the ∆H is negative
c. Right and the ∆H is positive
d. Right and the ∆H is negative

12.  Given:
Fe2O3 (s)  +  3CO (g)  ==========  2Fe (s)  +  3CO2 (g)

	The equilibrium constant expression for the forward reaction is
a.  Keq = 				b.  Keq = 


c. Keq = 				d.  Keq = 
13.  Consider the following equilibrium reaction:
2SO3 (g) ==========  O2 (g)  +  2SO2 (g)

	Which of the following equations correctly gives the equilibrium concentration of O2?

a. [O2]  =  			b.  [O2]  =  


c.   [O2]  =      		d.  [O2]  =  Keq x  [SO3]2 x  [SO2]2















14.  Consider the equilibrium below:
CO (g)  +  2H2 (g)  =========  CH3OH

A student studying this equilibrium plotted the following graphs.  These graphs use the same scale on both their x and y axis.
[image: ]	[image: ]


Based on the above data, the student concluded that the reaction as written above is endothermic.  Using equilibrium principles, evaluate this conclusion, explaining why you agree or disagree with the student’s interpretation.










15.  One of the steps in the manufacture of sulphuric acid, H2SO4,  is the catalytic oxidation  of SO2 according to the equation:
O2 (g)  +  2SO2 (g) ==========2SO3 (g)	∆H = -98 kJ/mol SO3

a. Discuss the considerations of temperature and pressure that should be made in order to produce a greater yield of SO3.  Use Le Chatelier’s principle in explaining your answer.
b. In practice the reaction is carried out at a temperature of 500oC.  In view of your answer to question “a”, discuss why such a high temperature is used.





16.  Consider the following equilibrium system:
O2 (g)  +  2SO2 (g) ==========2SO3 (g)  +  196kJ

Draw graphs showing the relative changes in concentration of reactants and product when:
a. There is an increase in temperature
b. Rapidly remove SO3
image6.png
Experiment 1 at 25 C

P [CH30H]
/\¥
[cO]





image7.png
Experiment 2 at 300 C

¥ [co]

ﬁ [CH30H]




image1.png
[coz]

[H20]




image2.png
[coz]

[H20]




image3.png




image4.png




image5.png




