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17.1 The Equilibrium Law

Question Paper

Course DPIB Chemistry
Section 17. Equilibrium (HL only)
Topic 17.1The Equilibrium Law
Difficulty Hard

Time allowed: 50

Score: /40

Percentage: /100
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Questionla
a)
A 0.680 mol sample of SO3 is introducedinto a 3.04 dm? reaction containerand allowed to reach equilibrium at temperature
T.
32% of the SOz had decomposed.
Calculate thevalue for K. in this reaction, giving your answer to 2 significant figures.

2503(g) =2S0,(9)+05(g) AH=+196k)mol!

[6]
[6 marks]
Question1b
b)
The size of the containerforthereactionin part(a) is decreased.
State the effectif any on the equilibrium constant, K, and the position of equilibrium. Justify youranswer.
[4]
[4 marks]
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Questionlc

c)
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]
Question1d
d)
Comment onwhetherthereactionin part(a) is likely to take place spontaneously at temperature T.
(2]
[2 marks]

Question 2a

a)
Amixture of 1.32 moles of E, 1.49 moles of F and 0.752 moles of Gwere placedinto a 5.0 dm? container at temperature, T, and
allowedto reach equilibrium. At equilibrium, the number of moles of Ewas 1.86.

Calculate the value of the equilibrium constant, K., to 3 significant figures.

2E(Q)=2F(g)+G(g) AH=-143kJmol"!
(5]

[5 marks]
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Question 2b

b)
Reactants GandH react togetherto form products Jand Kaccording to the equation

3G+H=4J+K
Abeaker contained 35 cm? of 0.18 mol dm~3 of an aqueous solution of G.

8.41x1073 moles of Hand 3.1x 103 moles of J were also added to the beaker. The equilibrium mixture contained 4.1x10-3
moles of G.

Calculate the number of moles of H, Jand K at equilibrium.
[5]

[5 marks]
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Question 2¢

c)
Using sections 1and 2 of the data booklet, calculate the equilibrium constant at 300 K for the oxidation of iron:

2Fe(s) + % 02(g) > Fe,03(s)

AH® =-824.2 ki mol™!
AS® =-270.5 Jmol!

(3]
[3marks]
Question 2d
d)
Suggestwhat the value for K. calculatedin part (c) suggests about the equilibrium position for the oxidation of iron.
(1]
[1mark]

Question 3a

a)
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,CH,CH,OH = CghO4 +2H,0

At equilibrium, the reaction mixture contained 3.25 moles of CHzCH,COOH, 1.15 moles of HOCH,CH,CH,OH, and 1.18
moles of CoH14O4.

Thevalue forK. at temperature, T,is 1.29.
Calculate the concentration of waterin the reaction mixture at equilibrium. Give your answer to 3 significant figures.

(3]

[3marks]
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Question 3b

b)
Astudent deduced thatin orderto calculate the value of K, forthe reactionin part (a) you must work out the concentrations
using the overallvolume.

Is the student correct? Justify youranswer.

(2]
[2 marks]
Question 3¢
c)
Using sections 1and 2 of the data booklet, determine the value for AG for the reverse reaction in part(a) given that
temperature T=30°C. Giveyouranswer, inkJ, to 2 significant figures.
(2]
[2 marks]
Question 3d
d)
Thereversereactionin part(a) is slightly endothermic. At a different temperature, T,, the value for AG decreases to -0.52 kJ
mol"
Statewhetherthe new temperature, T,, is higher orlower than the original temperature.
Justify youranswer.
(4]
[4 marks]
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