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7.1 Equilibrium

Question Paper

Course DPIB Chemistry
Section 7. Equilibrium
Topic 7.1 Equilibrium
Difficulty Hard

Time allowed: 40

Score: /29

Percentage: /100
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Questionla

a)
The following dynamic equilibrium was reached at temperature, T, in a closed container.

2X(9)+Y(9)=2Z(g)  AH=-65kJmol
The value of K, for the reaction was 75.0 mol~' dm? when the equilibrium mixture contained 2.97 mol of Y and 5.38 mol of Z.

i)

Define dynamic equilibrium.

(2]
ii)
Write an expression for K. forthereaction.
[
[3marks]
Question1b
b)
If the conditions for a closed containerare changed, it can affect the concentrations of thereactants, products andK..
State the effect, if any, on the concentration of Y at equilibrium if temperature, T, is decreased and give a reason for your
answer.
(2]
[2 marks]
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Questionlc

c)
Calculate the equilibrium constant for the following reaction at temperature, T.

2Z(9)=2X(9)+Y(9)
)
[Tmark]

Question 2a

a)
A 0.680 molsample of SOz is introduced into a reaction containerand allowed to reach equilibrium attemperature T.

2503(g) = 250,(9) + O,(9) AH = +196 k) mol™!

Thevalue of K forthe reaction was 7.9 x 10~3 mol dm-3.

The size of the container forthereactionis increased. State the effectif any on the equilibrium constant, K., and the position
of equilibrium. Justify youranswer.

[4]
[4 marks]
Question 2b
b)
The temperature of thereactionin part (a) is increased. State the effect, if any, on the equilibrium constant, K., and the
position of equilibrium. Justify youranswer.
[3]
[3marks]
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Question 2¢c

C)
If the value of the equilibrium constant, K, is 2.7 x 1072 at temperature T1forthereaction:

2803(g) = 2S0,(9) + O2(9)
Calculate the equilibrium constant, K, for the reaction:
450,(9) +20,(9) = 4S03(9)
Giveyouranswer to 2 decimal places.

(1]

[1mark]
Question 3a
a)
Amixturein a containerattemperature, T, is allowed to reach equilibrium.
2E(Q)=2F(g)+G(g) AH=-143kJmol™
The value of K forthereaction at Tis 2.98 mol dm~3. Comment on the relationship between the concentration of the
reactant Eand products Fand Gwithregards toK..
(2]
[2 marks]
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Question 3b

b)
Reactants GandHreacttogetherto form products Jand Kaccording to the equation

3G+H=4J+K

Write the expression for the equilibrium constant, K...
[

[1mark]

Question 3¢

c)
Diesters are compounds often used as synthetic lubricants formachinery such as compressors. The reaction below shows
the formation of a diester from propanoic acid and propane-1,3-diol.

2CH3CH,COOH + HOCH,CHoCH,OH = CoHixO4 + 2H,0

Thevalue forK. at temperature, T,is 1.29.
The forwardreaction is slightly exothermic. At a different temperature, T1, the value for K. increases t0 22.78.
State whetherthe new temperature, T1, is higher orlower than the original temperature. Justify youranswer.
[3]

[3marks]
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Question 4a

a)
The graph below shows the effect of pressure and temperature on the equilibrium yield of gaseous molecules.

5 MPa
% yield

20 MPa

35 MPa

Temperature

Using the graph, explain whether the forward reaction is exothermic or endothermic.

(3]

[3marks]

Question 4b
b)
Use the graph to explain whether the forward reaction willinvolve eitheran increase or decrease in the number of moles of a
gas.
[3]
[3marks]
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Question 4c

c)
The graph to show the relationship between temperature and K. for a different dynamic equilibrium to produce a gaseous

productis shown below.

Temperature

Usetheinformation shown in the graph to establish whether the forward reaction is exothermic orendothermic. Justify your

answer.
(3]

[3marks]
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