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1. B
2. C 
3. C
4. D
5. B
6. C
7. D
8. C
9. D
10. C
11. A
12. B
Written Response Questions
Question 1
Initial concentration of A is 3.0 mol/L
Concentration at equilibrium of A is 3.0 – 2x
Initial concentration of B was 2.0 mol/L
Concentration of B at equilibrium is 2.0-x
Concentration of C at equilibrium is 3x, which is 0.80
x = 0.80/3
= 0.267
Concentration of A at equilibrium is 3.0 – (0.267 *2)
= 2.858 mol/L
Question 2
Kc = 
Kc = 
= 7.5 x 10-1
Question 3
Kc = 148
Kc = 
148 = 
Based on the coefficients of the balanced reaction, 5.0 moles of HI would require 2.5 moles of I2 
Initial concentration of HI is 5 moles/3 liters = 1.67 mol/L
Final concentration would be 1.67-2y
Concentration of I2 is y
Concentration of H2 is x
Kc= 
148 = 
148 = 
412.76 – 988.64y +592y2 = y2
591y2 – 988.64y + 412.76 = 0
988.64 ∓  / 2*591
= 0.800 or 0.87 mol/L
Question 4
Concentration of methane is 0.46/5 = 0.115 mol/L
Concentration of ethyne = 0.64/4 = 0.16 mol/L
Concentration of hydrogen is 0.92/4 = 0.23 mol/L
     	Kc = 
    	 Kc = 
       	= 1.47 x10-1
Question 5
 Initial concentration of nitrogen is 0.78 mol/L
 	Concentration at equilibrium is 0.78 – x
 Initial concentration of oxygen is 0.21 mol/L
Concentration of oxygen at equilibrium is 0.21-x
Concentration of nitrogen monoxide at equilibrium is 2x
Kc = 3.8 x 10-5
Kc = 
3.8 x 10-5 = 
3.8 x 10-5 = 
6.22 x10-6 – 3.76 x 10-5 x + 3.8 x 10-5x2 = 2x2
-1.999x2 – 3.76 x 10-5 x + 6.22 x10-6 = 0
x = 1.75
Therefore, the concentration of NO is 2 * 1.75 = 3.5 mol/L
Question 6
Initial concentration of sulfur trioxide is 1.8/2.1 = 0.857 mol/L
Concentration of sulfur trioxide at equilibrium is 0.857-x
Initial concentration of hydrogen fluoride is 5.6/2.1 = 2.667 mol/L
Concentration of hydrogen fluoride at equilibrium is 2.667 – 6x
Concentration of sulfur hexafluoride at equilibrium is x
Concentration of water at equilibrium is 3x
Kc = 
Kc = 
6.0 x 10-4 = 
6.0 x 10-4 = 

Question 7
Adding more methyl alcohol will cause the equilibrium to shift to the left and thus more reactant would be present. Therefore, the concentration of Hydrogen gas would increase.
Question 8
 (a) 2SO2 (g) + O2 (g) [image: ]2SO3 (g)   Δr​H0 = −196.6kJ
  (b) Pressure- 
An increase in pressure favors the side with the lower gas volume. In the above reaction, sulfur dioxide and oxygen react together to form sulfur trioxide. There are three moles of gaseous reactants on the left hand side of the equation and two moles on the right hand side. This means that an increase in pressure would move the equilibrium to the right and result in more sulfur trioxide being formed.
Catalyst- It would increase the speed of both forward and reverse reactions thereby increasing the rate of production of sulfur trioxide.
Removing Sulphur trioxide- removal of sulfur trioxide from the reaction vessel will increase the production of the gas as it will favor the forward reaction.
(c) Increasing the temperature will increase the rate of the reaction but decrease the amount of sulfur trioxide in the equilibrium mixture. The temperature of 450 °C is a compromise between the amount of sulfur trioxide in the equilibrium mixture and the rate at which sulfur trioxide is formed. The temperature of 450 °C gives the best yield of sulfur trioxide.
(d) Vanadium (V) oxide (V2O5) is used as a catalyst for the oxidation of sulfur dioxide to sulfur trioxide. It is able to catalyze this reaction because it releases oxygen (O2) when heated up.
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