SCH4U1
Equilibrium Practice Test 
1.  Which of the following are true of a system at equilibrium?

i) The concentration of reactants and products is constant


ii) The forward and reverse reaction have stopped.


iii) The temperature and pressure are at STP.


iv) The equilibrium system must be an open system.


v) The forward and reverse rates of reaction are equal.

2.  For each system, indicate whether it represents a steady state system or an equilibrium system:
i) A saturated solution of sodium chloride



ii) A constant concentration of ATP and ADP in the cytoplasm.



iii)  A constant concentration of ozone in the upper atmosphere.



iv)  A tank of nitrogen, hydrogen and ammonia at high P and T.

3.  For each reaction:

a) Indicate whether enthalpy and entropy favour the reactants or products


b) State the approximate composition of the system at equilibrium


c) Write the equilibrium constant expression.


i) 2 H2S (g)   +    SO2 (g)   ⇌   3 S (s)    +   2 H2O (g)   +   heat
(T = 298 K)

ii) C2H2 (g) +  H2 (g) 
⇌   C2H6 (g)

 ΔH = -136.4 kJ
(T = 1500 K)







ΔS = -0.1029 kJ/K

4.  a)  For question 3ii) above, calculate Gibb’s Free Energy (ΔG) at room temp. (25oC).   

b) Will this reaction occur spontaneously at this temperature?   Why or why not?
c) What changes could be made to improve the yield of the product?

5.  Consider the equilibrium:


N2O4 (g)   +   58.4 kJ
      ⇌        2 NO2 (g)
Based on Le Chatelier’s principle, explain how this system will respond to the following changes:

a) an increase in temperature 

b) an increase in volume

c) removal of NO2
d) addition of the noble gas helium 
6.  Consider the equilibrium:


C3H6 (g)
+
H2 (g)
   ⇌   C3H8 (g) +     energy
Complete the graph below by indicating how the equilibrium system will respond to the following changes.  (Assume the system reaches equilibrium before the next change).


a) Addition of C3H8

b) Removal of H2 (g)


c)  Addition of a catalyst


d) An increase in the temperature of the system.
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7.   Carbon monoxide reacts with water vapour to produce carbon dioxide gas and hydrogen gas.  At 1173 Kelvin, K = 4.200.  Calculate the equilibrium concentration of all reactants and products if the initial CO (g) and H2O (g) concentrations are both 4.00 M.
8.   a) Write a balanced equation for the Haber Process.





b) Explain two ways that Haber used Le Chatelier’s principle to increase the yield of the product(s).

c) Write the equilibrium constant expression for the reaction.

d)  K = 0.105 for this reaction at 472oC.  If the equilibrium concentration of hydrogen was 0.1207 M and the concentration of nitrogen was 0.0402 M, what is the equilibrium concentration of ammonia?
9.  Consider the hypothetical reaction:

       A    +     B   ⇌     2C                      K = 0.24

a) Write the equilibrium constant expression.

b)  Are reactants or products favoured at equilibrium?

c)  If the initial concentration of A is 0.500 and the initial concentration of B is 1.00, what will be the composition of the equilibrium system?    







C3H8





C3H6





H2








