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  

Answer ALL questions.

Write your answers in the spaces provided in the Answer Book.

1	 Compound X is a pink crystalline solid containing one transition metal cation and a 
sulfate anion.  
A student investigates some reactions of X.

	 Procedure

Step 1	 A sample of X is dissolved in deionised water.  
The solution formed is divided into three test tubes.

Step 2	 A few drops of dilute aqueous sodium hydroxide are added to the first 
test tube.

Step 3	 Excess aqueous ammonia is added to the second test tube, which is then 
left to stand in air.

Step 4	 A test to confirm the presence of the sulfate anion is carried out on the 
solution in the third test tube.

	 (a)	 A pink solution forms in Step 1, which changes to a blue precipitate in Step 2.

		  (i)	 Give the formula of the complex ion in the pink solution.
(1)

		  (ii)	 Name the type of reaction that occurs when the blue precipitate forms.
(1)

	 (b)	 In Step 3, an ammine complex forms and the colour of the solution darkens 
on standing.

		  (i)	 Give the colour of the ammine complex that forms initially.
(1)

		  (ii)	 Suggest why the colour of the solution darkens.
(1)

	 (c)	 Describe the test and the expected positive result in Step 4.
(2)

(Total for Question 1 = 6 marks)
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2	 The concentration of chloride ions in seawater can be determined by titration with 
silver nitrate solution, AgNO3(aq).  
A sodium chromate(VI) solution is used as an indicator.  
A student follows the procedure shown.

	 Procedure

Step 1	 Filter the seawater to remove solid material.

Step 2	 Prepare a diluted sample by pipetting 20.0 cm3 of the filtered seawater into 
a 100 cm3 volumetric flask. Make up to the mark with deionised water.

Step 3	 Add 10.0 cm3 of the diluted seawater sample to a conical flask containing a 
few drops of indicator.

Step 4	 Titrate the flask contents with 0.100 mol dm–3 silver nitrate solution. 
Record the titre volume at the end-point, when a red-brown precipitate of 
silver chromate(VI) forms. 

	 (a)	 Explain why the filtered seawater is diluted in Step 2, before titrating with 
silver nitrate solution.

(2)

	 (b)	 State what would be seen when silver nitrate solution is added to the conical flask 
in Step 4, before the end-point is reached.

(1)

	 (c)	 Write the ionic equation for the formation of the red-brown precipitate in Step 4. 
Include state symbols.

(1)

	 (d)	 A student obtained a mean titre of 10.20 cm3 in this titration.

		  Calculate the concentration, in mg dm–3 , of chloride ions in the 
undiluted filtered seawater. 

		  Give your answer to an appropriate number of significant figures.
(5)

	 (e)	 The student intends to use the same method to determine the concentration of 
chloride ions in tap water used for drinking. 

		  State whether or not this method would be valid. Justify your answer.
(2)

(Total for Question 2 = 11 marks)
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3	 This question is about the use of acidified potassium manganate(VII), KMnO4(aq).

	 (a)	 Redox reactions with acidified potassium manganate(VII) can be used to 
investigate reaction kinetics.  
An initial rates method to investigate the rate of oxidation of a solution of 
glucose, C6H12O6 , is shown. 

	 Procedure

Step 1	 Known volumes of glucose solution, sulfuric acid and deionised water are 
added to a conical flask. 

Step 2	 A known volume of potassium manganate(VII) solution is added to the 
flask. The mixture is swirled and a timer is started.

Step 3	 The time taken for the mixture to change from pink to colourless 
is recorded.

		  The procedure is repeated using different volumes of reactants, as shown in 
Table 1.

		  The rate of reaction is determined by calculating the volume of 
potassium manganate(VII) solution, KMnO4(aq) that reacts per second.

Table 1

Run
Volume  

C6H12O6(aq)  
/ cm3

Volume  
H2SO4(aq) 

 / cm3

Volume  
KMnO4(aq) 

 / cm3

Volume  
H2O(l) 
 / cm3

Time 
 / s

Rate 
 / cm3 s–1

A 20.0 15.0 5.0 0.0 43 0.116

B 20.0 15.0 2.5 2.5 41 0.061

C 10.0 15.0 2.5 12.5 45

D 10.0 7.5 5.0 17.5 88

		  (i)	 Suggest two reasons why a student used a burette, rather than 
a 10 cm3 measuring cylinder, to measure the volume of 
potassium manganate(VII) solution. 

(2)

		  (ii)	 Explain why water is added to the conical flask in runs B, C and D.
(2)

		  (iii)	 Complete the unshaded cells in Table 1 in the Answer Book.
(1) 
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		  (iv)	 Deduce the order with respect to each reactant, using data in Table 1.
(2)

	 (b)	 Another student considered the method used in part (a). It was noted that 
changing the volumes used in run D would make it easier to deduce the order 
with respect to sulfuric acid, H2SO4(aq).

		  Complete the unshaded cells in Table 2 in the Answer Book to show the volumes 
that would enable the order to be deduced, stating which run it is being 
compared to.

(2)

Table 2

Run
Volume  

C6H12O6(aq)  
/ cm3

Volume  
H2SO4(aq) 

 / cm3

Volume  
KMnO4(aq) 

 / cm3

Volume  
H2O(l) 
 / cm3

A 20.0 15.0 5.0 0.0

B 20.0 15.0 2.5 2.5

C 10.0 15.0 2.5 12.5

D
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	 (c)	 Another student investigates the oxidation of ethanedioic acid, (COOH)2 , by 
acidified potassium manganate(VII) to form a colourless solution.

		  Data related to redox half-equations for ethanedioic acid and species containing 
manganese are shown in Table 3.

Table 3

Right-hand electrode system E d  / V

2CO2   +   2H+   +   2e−      (COOH)2 − 0.43

MnO4
−   +   2H2O   +   3e−      MnO2   +   4OH− + 0.60

MnO2   +   4H+   +   2e−      Mn2+   +   2H2O + 1.23

MnO4
−   +   8H+   +   5e−      Mn2+   +   4H2O + 1.51

MnO4
−   +   4H+   +   3e−      MnO2   +   2H2O + 1.70

		  (i)	 Show that the oxidation of ethanedioic acid by acidified 
potassium manganate(VII) is feasible. 
Use two equations from Table 3.

(2)

		  (ii)	 While carrying out trial oxidation experiments, the student notices a colour 
change. The purple solution changes to colourless solution with a dark 
precipitate, rather than just a colourless solution.

			   Suggest why the precipitate forms, using the data in Table 3. 
(2)

(Total for Question 3 = 13 marks)
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4	 Oil of wintergreen is an ingredient of creams used to treat joint pain.

	 It is synthesised by the reaction of 2-hydroxybenzoic acid with methanol, in the 
presence of concentrated sulfuric acid.

O

O

OH

O

OH

OH

+ CH3OH + H2O
conc. H2SO4

2-hydroxybenzoic acid oil of wintergreen

	 Part of the practical procedure is shown.

	 Procedure

Step 1	 9.00 g of 2-hydroxybenzoic acid, 15.0 cm3 of methanol and 2.00 cm3 of 
concentrated sulfuric acid are added to a round-bottomed flask.

Step 2	 This mixture is heated under reflux for 1 hour.

Step 3	 The contents of the round-bottomed flask are allowed to cool and then 
added to a separating funnel containing 30 cm3 of deionised water.

Step 4	 The round-bottomed flask is rinsed with ethyl ethanoate and the contents 
are added to the separating funnel.

	 (a)	 (i)	 Name the type of reaction that occurs in this synthesis.
(1)

		  (ii)	 State the role of the concentrated sulfuric acid.
(1)

	 (b)	 Identify the risk of using a Bunsen burner to heat the reaction mixture in Step 2.  
Justify your answer.

(2)
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	 (c)	 The apparatus used at the end of Step 4 is shown.

stopper

ethyl ethanoate layer

aqueous layer

		  Explain what would be seen when a student opens the tap of the 
separating funnel.

(2)

	 (d)	 The aqueous layer is removed.

		  Describe an experimental procedure to remove any sulfuric acid remaining in the 
ethyl ethanoate layer after Step 4.

(4)

	 (e)	 The student pours the ethyl ethanoate layer into a conical flask, and then adds a 
drying agent.

		  (i)	 Name a suitable drying agent.
(1)

		  (ii)	 Describe how the student knows when sufficient drying agent has 
been added.

(1)
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	 (f )	 The student separates the pure oil of wintergreen by distillation of the 
dry ethyl ethanoate layer.  
The distillate is collected in the range 220–222 °C. 

		  (i)	 Draw a labelled diagram of the apparatus used to distil off the 
oil of wintergreen in the Answer Book.

			   Diagrams of clamps and stands are not required.
(3)

		  (ii)	 The equation for the synthesis of oil of wintergreen is repeated here.

O

O

OH

O

OH

OH

+ CH3OH + H2O
conc. H2SO4

2-hydroxybenzoic acid oil of wintergreen

			   Show, by calculation, which is the limiting reagent when 9.00 g of 
2-hydroxybenzoic acid and 15.0 cm3 of methanol are used.

			   [Data: Density of methanol = 0.793 g cm–3]
(3)

		  (iii)	 The mass of oil of wintergreen obtained is 2.52 g.

			   Calculate the percentage yield.
(2)

(Total for Question 4 = 20 marks)

TOTAL FOR PAPER = 50 MARKS



*P87929A0116*
Turn over      

P87929A
©2026 Pearson Education Ltd.
P:1/1/

 

Please check the examination details below before entering your candidate information 

Candidate surname Other names

Centre Number Candidate Number

Pearson Edexcel International Advanced Level

Monday 8 June 2026
Morning (Time: 1 hour 20 minutes) WCH16/01APaper

reference 

Total Marks  

Chemistry
International Advanced Level
UNIT 6: Practical Skills in Chemistry II
Answer Book

You must have:
Question Paper (sent separately)
Scientific calculator, ruler

Instructions

•	Use black ink or ball-point pen.•	If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).•	Fill in the boxes at the top of this page with your name,  
centre number and candidate number.•	Answer all questions.•	Answer the questions in the spaces provided  
– there may be more space than you need.

Information

•	The total mark for this paper is 50.•	The marks for each question are shown in brackets 
– use this as a guide as to how much time to spend on each question.•	You will be assessed on your ability to organise and present information, ideas, 
descriptions and arguments clearly and logically, including your use of grammar, 
punctuation and spelling.•	A Periodic Table is printed on the back cover of this paper.

Advice

•	Read each question carefully before you start to answer it.•	Show all your working in calculations and include units where appropriate.•	Try to answer every question.•	Check your answers if you have time at the end.



*P87929A0216*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

2

  

Answer ALL the questions. Write your answers in the spaces provided.

1	 (a)	 (i)	
(1)
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1	 (a)	 (ii)	
(1)
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1	 (c)	
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(Total for Question 1 = 6 marks)
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2	 (b)	
(1)
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2	 (c)	
(1)
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2	 (d)	
(5)
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(Total for Question 2 = 11 marks)
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3	 (a)	(iii)	

Table 1

Run
Volume  

C6H12O6(aq)  
/ cm3

Volume  
H2SO4(aq) 

 / cm3

Volume  
KMnO4(aq) 

 / cm3

Volume  
H2O(l) 
 / cm3

Time 
 / s

Rate 
 / cm3 s–1

A

B

C

D

(1)
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3	 (b)	

Table 2

Run
Volume  

C6H12O6(aq)  
/ cm3

Volume  
H2SO4(aq) 

 / cm3

Volume  
KMnO4(aq) 

 / cm3

Volume  
H2O(l) 
 / cm3

A

B

C

D

		  Run D is being compared to Run .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

3	 (c)	 (i)	
(2)
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