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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 Easy

Time allowed: 30

Score: /22

Percentage: /100
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Questionla

a)
State Le Chatelier's principle.

[2]
[2 marks]

Question1b

b)
Sulfurtrioxide, SOz, decomposes to establish an equilibrium producing sulfur dioxide, SO,, and oxygen as shownin the
reaction.

2S03(g) =2S0,(g) +05(g)  AH=+196k)mol™!

State the effect on theyield of sulfur dioxide if the concentration of sulfur trioxide is increased.

(1]

[1mark]
Questionlc
c)
Give the expression for K. for the reaction outlinedin part (b).
(1
[1mark]
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Question1d

d)
Forthereaction outlinein part (a), at dynamic equilibrium, the concentrations of each compound are given in the table below
when the temperatureis 600°C.

SO; | SO, | O,

Concentration at equilibrium (moldm=3) [0.093/0.100 [0.200

Calculate thevalue of K to 3 significant figures.
(2]

[2 marks]

Question 2a

a)
Thereaction below shows the decomposition of dinitrogen tetroxide, N,Oy, into two molecules of nitrogen dioxide, NO,.

N,O4(g) »2NO5(g) AH=+58kJmol™!

Adynamic equilibriumis reached at a temperature of 298K. The concentrations of each of the compounds at equilibrium are
shownin the table below.

N204 N02

Concentration at equilibrium (mol dm=3) [0.0647/0.0206

Give the expression for K. for this reaction.
(1
[1mark]
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Question 2b

b)
Calculate avalue for K. to three significant figures.

(2]

[2 marks]
Question 2c
c)
State the units for K, forthereaction outlinedin part (a).
)
[1mark]

Question 2d
d)
At the start of thereaction outlinedin part (a) dinitrogen tetroxide, N,O4, is the only compound present.

Sketch twolines on the graph shown below to show the changein concentration for both dinitrogen tetroxide, N,O4, and
nitrogen dioxide, NO, as thereactionreaches
dynamic equilibrium.

You should make reference to the information givenin the table in part (a).

Concentration (mol dm3)

Time (s)
[3]

[3marks]

Page 4 of 6

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 3a
a)

The following reaction was allowed to reach equilibrium at 761K.

Ho(9) +12(9) = 2HI(9)

State the equilibrium constant expression, K., for this reaction.

Question 3b
b)

The following equilibrium concentrations, in moldm~=3, were obtained at 761K.

[H2(9)]

[12(9)]

[HI(9)]

8.72x1074

2.72x1073

1.04x1072

Calculate the value of the equilibrium constantat 761K.

Question 3¢

c)

Determine thevalue of AG?, in kJ, forthe above reaction at 761K using section 1 of the data booklet.

Question 3d
d)

Comment on whether this reactionis feasible.
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Question 4a

a)
Methanoic acid and methanolreact to form the estermethyl methanoate and wateras follows:

H,COOH (I) + CHzOH (1) e HCOOCH3 (I) + H,O (1)
At 35 °C, the free energy change, AG, for the reaction is -3.79 k) mol-.

Using sections 1and 2 of the data booklet, calculate the value of K. for this reaction to 2 decimal places.

Question 4b

b)
Usingyouranswerto part (a), predict and explain the position of the equilibrium.

Question4c

c)
Thevalue forAG = -4.21kJ mol' as the temperatureis increasedto 50°C.

Statewhathappens to the value of the equilibrium constant.
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