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Question 1.

(a) Sketch the shape of a 3d,, orbital.

(1 mark)

(b) i) Some transition elements a eir compounds behave as catalysts. Explain why
transition elements behave as catalysts.

EXAM PAPERS PRACTICE

ii -Ceﬁ;fysis can be classified as heterogeneous or homogeneous.
CGfJ}ﬂ’I _ _ _ o
plete Table 1.1 by placing ane tick (v ) in each row to indicate the type of
@ 202 Em E@pgcg Tractice

Table 1.1

type of catalysis

reaction heterogeneous homogeneous

Fe in the Haber process
FeZ* in the I/ S;052" reaction
NO, in the oxidation of 50,

[1]
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(3 marks)

(c) A solution containing a mixture of Snz*{aq} and Sn**(aq) is added to a solution containing
a mixture of Fe?*(aq) and Fe**(aq).

Table 2.2 lists electrode potentials for some electrode reactions of these ions.

Sn** + 2e” = Snt +0.15

E® data from the table can be used to predict the reaction that takes place when the two

EXAM PAPERS PRACTICE

CQFW"@RL an equation for this reaction.
@ 2024 Exam Papers Practice [1]

i) Calculate E‘:ﬂu for this reaction.

[1]

(2 marks)
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(d) Hexaaquairon(lll) ions are pale violet. They form a colourless complex with fluoride ions,

F~, as shown in equilibrium 1, and a deep-red complex with thiocyanate ions, SCN-, as
shown in equilibrium 2.

equilibrium 1 [Fe(H20)e]** + F~ = [Fe(H20)sF1** + H20 Kstab = 2.0 x 10° mol™" dm?

violet colourless

equilibrium 2 [Fe(
dm?

eab = 1.0 x 10° mol™

violet
The following two experi

Experiment 1: A few dro
drops of KF(aqg).

aq), followed by a few

Experiment 2: A few drops of KF(aq) are added to 5 cm® of Fe3*{aq], followed by a few

EXAM PAPERS PRACTICE

CGPW'QJA&M and explain the sequence of colour changes you would observe in each of

© 202 4patimiant  apperirad b e

EXPErIMENt T oot

EXperiment 2 ... i sneanns

[4]
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ii) Name the type of reaction occurring during the experiments in (d)(i).

(1]

(5 marks)

(e) Solutions of iron(lll) salts are acidic due to tghc

[Fe(H20)s)>" (aq) = [Fe(H:

H)J** (aq) + H' (ag) Ka=8.9x 107 mol dm™>
Calculate the pH of a 0.25 mol dm™ FeCl; solution.

EXANt PAPERS PRACTICE

Copyright
@ 2024 Exam Papers Practice

(2 marks)
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Question 2.

(a) Define the term ligand.

(1 mark)

(b) ['Cu{Hszu;]2+ reacts with ammonia to form a new complex. Write an expression for the
overall stability constant, rm )al?*

Kstab =

(1 mark)

(c) Table 2.1 shows the stab ement of four water

molecules for the [Cu(H,0)¢]**

EXAM pAB%L%BACTmE

Copyright 178 x 104
@ 2024 Exam Papgrs Praf&tlce 4.07 x 103
K 9.55 x 102
K, 1.74 x 102

i) Using Table 2.1, calculate the stability constant, K., and state the units.

For more help visit our website https://www.exampaperspractice.co.uk/
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[2]
i)  Explain how this value relates to the relative stabilities of the two complexes
[1]
(3 marks)

Question 3.

EXAM PAPERS PRACTICE

Copyright
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(a) State the meaning of the term stability constant, Keap

(1 mark)

(b) Silver forms different complexes. The stability constant, K.;,;,. values at 298 K are shown
in Table 3.1

Table 3.1

stability constant,

The following equilibriu er in the +1 oxidation

state.

"+ NHs = [ NH3

EXAM.EABERS. PRACTICE

Copyright
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[1]
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i) When a 0.500 mol dm~3 solution of AgNQj3 (aq) is mixed with 0.500 mol dm™3 NHs
(aq) the equilibrium mixture of [Ag(NH5)]* (ag) was found to be 0.4998 mol dm3

Calculate K., and state the units

(4 marks)

Copyright
8 2[]24I-sﬁ;¢aﬁ¢lﬁ}aperg..ﬁ;a@:[i@@ .............................

(1 mark)
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Question 4.

(a) When chromium(lll) sulfate dissolves in water, a green solution containing the
[Cr(H20)s]*" ion forms.

i) State the bond angles found in this complex ion.
[1]
i)  Explain why the chromium(lll) complex ion is coloured.

[3]

(4 marks)

EXAM.RARERS.PRACTICE

Copyright

@ 2024 Exam Papers.gracncg H\

e

Fig. 1.1

When a solution of EDTA*" is added to a solution of [Cr(H20)s]?* ions, a new complex ion
is formed.

For more help visit our website https://www.exampaperspractice.co.uk/
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[Cr(H50)g)3* + EDTA% = [Cr(EDTA)]" + 6H-0
i) Name the type of reaction occurring here.
[1]

i) Write an expression for the stability constant, Keap, of [CrEDTA]" in this reaction.

[1]

this reaction.

iii)  The numerical valu <tab Of [C

ut the trapyl of the equilibrium.

Suggest what this i

[3]

EXAM-PAPERS-PRACTICE

Copyright
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(5 marks)

(c) Chromium (lll) picolinate, shown in Fig. 1.2, is a neutral complex that can be prepared
from the weak acid, picolinic acid.

For more help visit our website https://www.exampaperspractice.co.uk/
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Fig. 1.2

Chromiumi(lll) picolinate is used in tabl a nutritional supplement for chromium.
EXAM.EARERS.ERACTICE
Copyright »
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i)  Atypical tablet of chromium(lll) picolinate contains 200 pg of chromium.

Calculate the mass, in g, of chromium (lll) picolinate in a typical tablet. Give your
answer to three significant figures.

[2]

(3 marks)
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(d) Compound L is a complex with the empirical formula CrN4H,,Cl3

The formula of compound L contains one chloride ion and a complex ion M, which has
two stereoisomers.

Complete three-dimensional diagrams to show the shape of the stereocisomers of
complex ion M.

Copyright
@ 2024 Exam Papers Practice (3 marks)
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