Name: ______________________


	Reversible Reactions and Chemical Equilibrium Chapter Quiz


	K/U
	T
	A

	/14
	/29
	/12


Part A: Multiple Choice – Identify the choice that best completes the statement of answers the question. (1 Mark each, 14 Marks Total) [K/U]
	____
	1.
	Indicate the mass action expression for the following reactions
2X(g)  +  Y(g)   ⇌   3W(g)  +  V(g)

(a) [X]2[Y][W][V]
(b) [W]3[V]  / [X]2[Y]
(c) [3W][V] / [2X][Y]
(d) [X]2[Y]  /  [W]3[V]
(e) None of the above


	____
	2.
	Consider the chemical system:   CO(g)  +  Cl2(g)  ⇌  COCl2(g)         K = 4.6x109
How do the equilibrium concentrations of the reactants compare to the equilibrium concentrations of the product?
(a) They are much smaller
(b) They are much bigger
(c) They are about the same
(d) They are exactly equal
(e) You can’t tell from the information given

	
	
	

	____
	3.
	Determine the equilibrium constant for the system N2O4  ⇌  2NO2 at 25oC.  The concentrations are shown here: [N2O4] = 4.27x10-2M, [NO2] = 1.41x10-2M
(a) 0.33
(b) 3.0
(c) 0.66
(d) 0.05
(e) 0.0047



	____
	4.
	Which of the following is true for a system whose equilibrium constant is relatively small? 
(a) It will take a short time to reach equilibrium
(b) It will take a long time to reach equilibrium
(c) The equilibrium will lie to the left
(d) The equilibrium will lie to the right
(e) Two of the above


	____
	5.
	Consider the following system at equilibrium:
N2(g)  +  3H2(g)  ⇌  2NH3(g)  +  92.94kJ

Which of the following changes will shift the equilibrium to the right?

I. Increasing the temperature

II. Decreasing the temperature

III. Increasing the volume

IV. Decreasing the volume

V. Removing some NH3
VI. Adding some NH3
VII. Removing some N2
VIII. Adding some N2
(a) I, IV, VI, VII
(b) II, III, V, VIII
(c) I, VI, VIII
(d) I, III, V, VII
(e) II, IV, V, VIII


	____
	6.
	For the reaction below, 3.00 mol of A and 4.00 mol of B are placed in a 5.00 L container:   2A(g)  +  B(g)  ⇌  C(g) .  At equilibrium, the concentration of A is 0.4M.  What is the value of K
(a) 0.89
(b) 1.80
(c) 2.00
(d) 3.00
(e) None of these



	____
	7.
	Initially 2.0 mol of N2(g) and 4.0 mol of H2(g) were added to a 1.0 L container and the following reaction occurred:         3H2(g)  +  N2(g)  ⇌  2NH3(g)

The equilibrium concentration of the NH3(g) was found to be 0.86 M at 700oC.  K at 700oC for the formation of ammonia is:

(a) 3.6x10-3
(b) 1.4x10-1
(c) 1.1x10-2
(d) 5.0x10-2
(e) None of the above

	
	
	

	____
	8.
	Consider the following reaction:   2HF(g)  ⇌  H2(g)  +  F2(g)    K=1.00x10-2
Given 1.00 mol of HF(g), 0.500 mol of H2(g), and 0.750 mol of F2(g) are mixed in a 5.00 L flask, determine the reaction quotient, Q, and the net direction to achieve equilibrium.
(a) Q = 0.150; the equilibrium shifts to the right
(b) Q = 0.375; the equilibrium shifts to the left
(c) Q = 0.150; the equilibrium shifts to the left
(d) Q = 0.375; the equilibrium shifts to the right
(e) Q = 0.150; the system is at equilibrium



	____
	9.
	Given the reaction A(g)  +  B(g)  ⇌  C(g)  +  D(g), you have the gases at equilibrium.  Upon adding gas A, the value of K:
(a) Increases because by adding A, more products are made, increasing the product to reactant ratio
(b) Decreases because A is a reactant and the product to reactant ratio decreases
(c) Does not change because A does not figure into the product to reactant ratio
(d) Does not change as long as the temperature is constant
(e) Depends on whether the reaction is endothermic or exothermic


	____
	10.
	The solubility of CaSO4 in pure water at 0oC is 1g/L.  the value of the solubility product is:
(a) 1.3x10-3 

(b) 7.2x10-2
(c) 1.9x10-4
(d) 4.7x10-5
(e) None of the above


	____
	11.
	Which of the following is present in a chemical reaction system that has reached equilibrium
(a) Equal concentrations of reactants and products
(b) Constant concentrations of reactants and products
(c) No conversion among reactants and products
(d) All of the above
(e) None of the above


	____
	12.
	Which of the following is an example of a homogeneous equilibrium
(a) C(s)  +  CO2(g)  ⇌  2CO(g)
(b) H2(g) +  I2(g)  ⇌   2HI(g)
(c) Ni(CO)4(g)  ⇌  Ni(s)  +  4CO(g)
(d) All of the above

	

	____
	13.
	When is a chemical system at equilibrium?
(a) When Q > K
(b) When Q < K
(c) When Q = K
(d) When Q = 1/K


	____
	14.
	Silver chromate, Ag2CrO4, has a Ksp of 9.0x10-12.  Calculate the solubility in mol/L of silver chromate
(a) 1.3x10-4 

(b) 7.8x10-5
(c) 9.5x10-7
(d) 1.9x10-12
(e) 9.8x10-5


	
	
	


Part B – Short Answer – Answer the questions in the space provided.
15. a)
study the following system

C2H4(g)  +  H2(g)  ⇌  C2H6(g)
Indicate the direction of the shift in equilibrium (right or left) under the following conditions (1 Mark each, 3 Marks total) [A]
I. Adding C2H4(g)
II. Decreasing the volume

III. Removing H2(g)
b)
Upon experimentation, the following values were determined for the above reaction:


KC = 2.3 @ 700oC



KC = 3.1x10-2 @ 1000oC

KC = 4.5x10-3 @ 1500oC

Is the reaction, as read from left to right, exothermic or endothermic? Explain!        (2 Marks) [A]
16.
At 773oC, a mixture of CO(g), H2(g), and CH3OH(g) was allowed to come to equilibrium.  The following equilibrium concentrations were then measured.

[CO] = 0.125M
[H2] = 0.230M
[CH3OH] = 0.00361M

Calculate Kc for the reaction:
CO(g)  +  2H2(g)  ⇌  CH3OH(g)
(3 Marks) [T]
17.
The oxidation of ammonia is a reversible exothermic reaction that proceeds as follows:
4NH3(g)  +  5O2(g)  ⇌  4NO(g)  +  6H2O(g)  Δ = -Ve 
For each situation described in the table below, use an up arrow or a down arrow to show and increase or a decrease in concentration for each species respectively.  Use a dash for no change in concentration (1 Mark per line, 7 Marks total) [A]
	Stress
	Equilibrium Concentrations

	
	[NH3]
	[O2]
	[NO]
	[H2O]

	NH3
	Addition
	
	
	
	

	
	Removal
	
	
	
	

	NO
	Addition
	
	
	
	

	
	Removal
	
	
	
	

	Decrease in temperature
	
	
	
	

	Increase in pressure 
	
	
	
	

	Addition of a catalyst
	
	
	
	


18.
0.390 mol of SO2(g), 0.156 mol of O2(g), and 0.657 mol of SO3(g) are introduced into a 1.9L vessel:


2SO2(g)  +  O2(g)  ⇌  2SO3(g)
Kc = 2.8x102
a) Is this system at equilibrium? (4 Marks) [T]

b) If the system is not at equilibrium, in what direction will the reaction occur to establish equilibrium? (1 Mark) [T]
19.
For the equilibrium A(g)  +  B(g)  ⇌  C(g)  +  2D(g), 2.0 mol of A, 3.0 mol of B, 8.0 mol of C, and 7 mol of D were placed into a 10.0L vessel and allowed to come to equilibrium.

a)
At equilibrium, the vessel was found to contain 5.0 mol of A, calculate the value of Kc (4 Marks) [T]
b)
The volume of the vessel was changed to 5.0L and more of D was added.  When equilibrium was once again established, there was found to be 7.0 mol of B.  How many moles of D was added to the vessel? (4 Marks)
[T]

20.
Silver sulfide has a solubility of 2.4x10-17 M at 25oC.  Calculate the Ksp for Ag2S.        (3 Marks) [T]
21.
Calculate the solubility of each of the following in mol/L. (2 Marks each, 6 Marks Total) [T]

a)
NiCO3

Ksp = 1.4x10-7
b)
Ba3(PO4)2
Ksp = 6.0x10-39
c)
PbBr2

Ksp = 4.6x10-6
22.
Strontium chromate (SrCrO4) has a Ksp of 3.6x10-5.  What is the solubility of SrCrO4 in the presence of a 0.2M solution of soluble K2CrO4(aq)? (4 Marks) [T]


