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14.4 TEST MS

1.
B

2.
A

3.
C

4.
C

5.
D

6.
D

7.
C

8.
C

9.
(a)
Species: [Ag(NH3)2]+ (1)
Shape: Linear (1)
Use: To distinguish between (or identify) aldehydes and ketones

OR Tollen’s reagent or in ‘silver mirror test’
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(b)
(i)
Precipitate B: AgBr or name (1)
Silver containing species in C: [Ag(S2O3)2]3– (1)

(ii)
Equation: AgBr + 2S2O32–  [Ag(S2O3)2]3– + Br– (1)
Explanation: Removes AgBr (AgI) (1)
OR “fixer” or prevents AgX darkening or reacting with light
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(c)
Species: [Ag(CN)2]– (1)
Use: Electroplating (1)

Mark use separately
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(d)
It has a full d shell or does not have a partially filled d shell (1)
NOT ‘it has a full outer shell’
Ignore 3 if 3d stated



1

[10]

10.
(a)
Electron transitions/electrons excitedin d shell (1) or d-d transition

Do NOT allow charge transfer


(Energy in) visible range (1)

(NOT emits in visible region)
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(b)
Change 1: (Different) oxidation states (1)
Change 2 : (Different) ligands (1)
Change 3: (Different) co-ordination number (1)

Do not allow shape as an answer
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(c)
Add an appropriate (or a given correct) ligand to intensify colour (1)
e.g. thiocyanate (CNS)— or bipyridyl
Make up solutions of known concentration (1)
Measure absorption or transmission (1)
Plot graph of results or calibration curve (1)
Measure absorption of unknown and (1)
compare

N.B.: Allow concentration statement if included in graph statement 

 Allow adsorption but circle the d
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11.
(a)
(i)
Donates lone pairs (1) from two atoms (1)
or two donor atoms or forms two co-ordinate bonds

(ii)
Formula
[Fe(C2O4)3]3–
(1)
Structure
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 shown correctly
(1)
5

(b)
(i)
haem/haemoglobin/porphyrin
(1)
(ii)
O2 transport
(1)
2

 [7]

12.
(a)
(i)
Heterogeneous:-
In a different phase to reactants (1)
Catalyst:-
Increases reaction rate (1)

Alternative route or route described (1)

Lower Ea (1)

Unchanged at end of reaction (1)
Max 4

(ii)
Feature:- QoL
Variable oxidation states shown by vanadium (1)
Equations
V2O5 + SO2  V2O4 + SO3 (1)

2V2O4 + O2  2V2O5 (1)
3
7

(b)
VO2+ + 4H+ + 3e–  V2+ (aq) + 2H2O (1)

Zn  Zn2+ + 2e– (given)

2VO2+ + 8H+ + 3Zn  3Zn2+ + 2V2+ (aq) + 4H2O (1)
2

Mol KMnO4 = mv/1000 = 0.0200 × 38.5/1000 = 7.70 × 10–4 (1)
Mole ratio MnO4– to V(II) = 3:5 deduced

or equation


5V2+ + 3MnO4– + 4H+  2H2O + 3Mn2+ + 5VO2+ (2)
Mol V(II) = 7.70 × 10–4 × 5/3 (1) = 1.283 × 10–3
Mass V = 1.283 × 10–3 × 50.9 (1) = 0.0653 g

% V in sample = 0.06532 × 100/0.160 = 40.8 (1)
6

[8]
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