Year 12 Chemistry – Topic Test, Equilibrium.  
Name:________________________________________Score:

Question 1. For each of the equilibrium reactions below, state the 

i) effect on the position of equilibrium.

ii) The effect on K, the equilibrium constant.

a) CO (g) +2 H2 (g) ( CH3OH (g)       (addition of excess methanol)

i)

ii)

b) C (s) + H2O (g) ( H2 (g) + CO (g)    (an increase in volume)

i)

ii)

c) 4HCl (g) + O2 (g) ( 2H2O (g) + 2Cl2 (g)  (H is negative. (Increase in temperature.)

i)

ii)

d) PCl5 (g) ( PCl3 (g) + Cl2 (g)     (addition of a catalyst at constant temperature.)

i)

ii)

                                                                                                             8 marks.

Question 2.  It has been estimated that the reaction between methane and oxygen represented by the equation:

CH4 (g) + 2 O2 (g) ( CO2 (g) + 2H2O (g) 

has an equilibrium constant at room temperature of  10140. 

a) What does this value suggest about the extent of this reaction?

b) Do you think the use of  “(” is justified here? Why/why not?

c) Determine the value of K for the reverse of the above reaction.

                                                                                                                 6 marks.

Question 3. 

Calculate the value of the equilibrium constant for the reaction, 

A + 2B  (  C,    given that at equilibrium, [A] = 2.130 M, [B] = 0.0345 M and [C] = 4.001 M

                                                                                                     4 marks.

Question 4.  The table below shows the percentage formation of a product in equilibrium mixtures at different temperatures and pressures.

	Pressure (atm)
	T = 200 0C
	T = 300 0C
	T = 400 0C
	T = 500 0C

	1
	10%
	3.5%
	1.3%
	0.5%

	200
	64%
	30%
	23%
	19%

	300
	98%
	62%
	43%
	21%


a) Is the reaction exothermic or endothermic? Explain.

b) If the equation of this reaction was written, would the number of particles be greater 

on the right or left hand side? Explain.

                                                                                                  4 marks.

Question 5. Sulfur trioxide is created by the reaction:

2SO2(g) + O2(g) ↔ 2SO3 (g)

 0.20 mol of sulfur dioxide is mixed with 0.40 mol of oxygen in a 10.0 L vessel and allowed to come to equilibrium. Upon establishment of equilibrium it was found that 0.13 mol of sulfur trioxide was formed. Calculate the value of the equilibrium constant for this reaction.

                                                                                                                     6 marks.

Question 6.  The reaction A +  B ↔  C + D  is endothermic with an activation energy of

                      250 kJ mol-1. The heat of reaction is 75 kJ mol-1.

a) What is the heat of reaction for the reverse reaction?

b) What is  the activation energy for the reverse reaction?

c) On the axes below, draw an energy profile for the reverse reaction,

showing correct scale based on the data provided above.



d) On the graph above, show the profile if a catalyst is added.

                                                                                                                       6 marks.

Question 7. True or false.

a) Reaction rate increases if a solid is crushed before reaction.

b) A net backward reaction caused by a decrease in volume will increase K.

c) Photosynthesis is exothermic.

d) carbon dioxide competes with oxygen for haemoglobin sites.

e) The pH of pure water at 600C is 7.

f) Hydrochloric acid has a high value for its acidity constant (Ka).

                                                                                                                     6 marks.

Question 8.  100.0 g of calcium hydroxide is dissolved into 27.0 L of water. Calculate the pH.

                                                                                                                 5 marks.

Question 9. A weak, monoprotic acid, HA is added to water. 

a) Write an equation for its ionisation.

b) Write an expression for Ka.

c) If a 1.0 M solution of the acid has a Ka value of  2.1x 10-3 M, determine

i) pH

ii) percentage hydrolysis.

                                                                                                 8 marks.

