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Information for Candidates
The total mark for this paper is 30.
Figures in brackets printed at the end of each 
question indicate the marks awarded to each 
question or part question.
Follow all health and safety instructions.
You may use a ruler and calculator if required.
The apparatus and materials required to 
complete the task(s) are provided.
A Data Leafl et, which includes a Periodic Table 
of the Elements, is included in this question 
paper.
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1 You are provided with a solid, labelled X. 
Carry out the following tests and record your 
observations in the table. 

Test Observations
1 Describe the
 appearance of X. [2 marks]
2  Place a spatula-

measure of X on a 
watch glass. Dip a 
piece of nichrome 
wire into a beaker 
containing some 
deionised water. Dip 
the wire into the solid 
sample of X on the 
watch glass and hold 
the wire in a blue 
Bunsen burner fl ame. [1 mark]
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3  Place one spatula-
measure of X into a 
small beaker and add 
approximately 50 cm3 
of deionised water. 
Stir with a glass rod.  

  Keep this solution of 
X for use in tests 4 
and 5. [1 mark] 

4  Quarter fi ll a test tube 
with the solution of X.

 (a)  Add 5 drops of 
nitric acid to the 
test tube. 

 (b)  Add 5 drops 
of silver nitrate 
solution to the 
test tube. 

 (c)  Add approximately 
2 cm3 of ammonia 
solution to the 
test tube using a 
disposable pipette 
and shake gently. [4 marks]
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5  Using a 25 cm3 
measuring cylinder, 
place 20 cm3 of the 
solution of X into a 
small beaker. Add 
the iodine crystals 
provided and stir with 
a glass rod.  

 Keep this solution
 for test 6.  [1 mark] 
6  Using a disposable 

pipette, place 
approximately 3 cm3 of 
the solution prepared 
in test 5 into a test 
tube. Add three drops 
of starch solution. 
Shake gently. 

  Add approximately 
2 cm3 of sodium 
thiosulfate solution 
dropwise using a 
disposable pipette. 

 

 

 

 [2 marks]
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2 (a) In this experiment, you will investigate 
the rate of the reaction between sodium 
thiosulfate solution and hydrochloric acid.

  (i) Carry out the steps below and 
record all measurements and 
observations in the table on page 8.     
[8 marks] 

 
   In this experiment, a stop-bath 

is provided to neutralise the used 
reaction mixtures. 

   1. You are provided with four conical 
flasks labelled 1, 2, 3 and 4.

   2. Using the 10 cm3 measuring 
cylinder, place the volume of 
sodium thiosulfate solution shown 
in the table opposite into the 
conical flasks labelled 1, 2, 3 and 4. 

   3. Rinse out the measuring cylinder 
with deionised water and place the 
volume of deionised water shown 
in the table opposite into each 
conical flask. Note that there is no 
deionised water to be added to 
conical flask 1.
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Conical 
fl ask

Volume of 
sodium 
thiosulfate 
solution /cm3

Volume of 
deionised
water /cm3

1 10 0
2 8 2
3 6 4
4 4 6

   4. Using the same 10 cm3 measuring 
cylinder, measure out 10 cm3 of 
hydrochloric acid. 

   5. Add the hydrochloric acid to the 
sodium thiosulfate solution in 
conical flask 1 and immediately 
start the stop clock.

   6. Swirl the contents of the conical 
flask once to ensure mixing and 
place the conical flask onto the 
filter paper marked with an X. 

   7. In the results table on page 8, 
record the time taken in seconds 
until the X is no longer visible. 
Record the time to the nearest 
whole number.
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   8. Dispose of the reaction mixture in 
a stop-bath as instructed by your 
teacher.

   9. Repeat steps 4 to 8 with conical 
fl asks labelled 2, 3 and 4.

Results table
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  (ii) State the trend in the time taken 
as the volume of sodium thiosulfate 
solution increases.     [1 mark]

  (iii)Calculate the rate of the reaction in 
each conical flask, to 1 decimal place, 
using the expression below.     

   [2 marks] 

   Insert these values into the table.

   rate time taken
1000=

 (b) (i) Carry out the steps below and record 
all observations and measurements in 
the relevant tables.      

   1. Using a 25 cm3 measuring 
cylinder, measure out 25 cm3 of 
sodium thiosulfate solution and 
place it in a small beaker. 

   2. Set the small beaker onto the filter 
paper marked with an X. 
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   3. Using a 50 cm3 measuring 
cylinder, measure out 40 cm3 of 
iron(III) nitrate solution. Record the 
appearance of the iron(III) nitrate 
solution in the observations table 
opposite. 

   4. Add the iron(III) nitrate solution to 
the sodium thiosulfate solution in 
the small beaker and immediately 
start the stop clock. 

   5. Stop the stop clock when the X 
can be seen through the solution 
and record this time in seconds 
in the results table on page 12. 
Record the time taken to the 
nearest whole number.

   6. Record the colour change for this 
step in the observations table 
opposite.

   7. Rinse the small beaker thoroughly 
with deionised water and dry. 

   8. Record the appearance of the 
copper(II) sulfate solution in the 
observations table opposite. 
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   9. Repeat steps 1–5 but add one 
drop of copper(II) sulfate solution 
to the iron(III) nitrate solution in 
the measuring cylinder before 
adding it to the sodium thiosulfate 
solution in the small beaker.

Observations table 

Appearance of 
iron(III) nitrate 
solution [1 mark]

Colour change
[2 marks]

Appearance of 
copper(II) sulfate 
solution [1 mark]



13961.06 MV24 12 

Results table

Experiment Time /s

Sodium thiosulfate solution + 
iron(III) nitrate solution 

Sodium thiosulfate solution + 
iron(III) nitrate solution + 1 drop 
of copper(II) sulfate solution 
[2 marks] 

  (ii) State and explain the effect of adding 
the copper(II) sulfate solution to the 
reaction mixture.     [2 marks]

This is the end of the 
question paper
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

Positive ions

© CCEA 2017

Data Leafl et
Including the Periodic Table of the Elements

For the use of candidates taking
Science: Chemistry,

Science: Double Award
or Science: Single Award

Copies must be free from notes or additions of any
kind. No other type of data booklet or information

sheet is authorised for use in the examinations

gcse examinations

chemistry
11984.02
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112
Copernicium

(approx)
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