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1	 (a)	 Describe the appearance of hydrated copper(II) sulfate. 

[1]

	 (b)	 (i)	 Follow the procedure below. Mass measurements should be 
recorded in Table 1 and observations in Table 2.

			   1.	 Weigh an empty evaporating basin and record the mass.
			   2.	 Keep the evaporating basin on the balance and add between 

4.0 g and 5.0 g of hydrated copper(II) sulfate into the 
evaporating basin. 

			   3.	 Record the mass of the evaporating basin and hydrated 
copper(II) sulfate.

			   4.	 Place the evaporating basin containing the hydrated 
copper(II) sulfate on a gauze on a tripod over a Bunsen 
burner. 

			   5.	 Heat the evaporating basin and its contents gently over  
a Bunsen burner flame for 5 minutes. Record the 
observations made.

			   6.	 Allow the evaporating basin and contents to cool for  
5 minutes.

			   7.	 Reweigh the evaporating basin and its contents and record 
the mass.

Table 1

Mass measurements Mass/g

Mass of empty evaporating basin

Mass of evaporating basin and hydrated copper(II) 
sulfate
Mass of evaporating basin and contents after 
heating for 5 minutes

Table 2

Observations made during 
the heating of hydrated  
copper(II) sulfate

[5]

		  (ii)	 Calculate the loss in mass as a result of heating.

[1]
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	 (c)	 Place 25 cm3 of deionised water in a small beaker using a 25 cm3 
measuring cylinder and add 2 spatula measures of hydrated copper(II) 
sulfate. Stir with a glass rod. Record your observations.

[2]

		  Keep the contents of the beaker for part (d).

	 (d)	 You are provided with 4 boiling tubes. Label these boiling tubes  
1, 2, 3 and 4.

		  Using a 10 cm3 measuring cylinder, measure 5 cm3 of the solution 
prepared in part (c) and place in boiling tube 1. Repeat for boiling 
tubes 2, 3 and 4.

		  (i)	 Add 10 drops of sodium hydroxide solution to boiling tube 1 and 
record your observations.

[1]

		  (ii)	 Add 10 drops of ammonia solution to boiling tube 2. Record your 
observations.

[1]

		  (iii)	Using a 10 cm3 measuring cylinder, add a further 10 cm3 of 
ammonia solution to boiling tube 2. Stopper the boiling tube and 
shake gently. Record your observations.

[2]

		  (iv)	Using a disposable pipette, add approximately 3 cm3 of barium 
chloride solution to boiling tube 3. Record your observations.

[2]
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		  (v)	 Add a 2 cm piece of magnesium ribbon to boiling tube 4. 
			   Record your observations.

[2]

	 (e)	 Place a spatula measure of hydrated copper(II) sulfate on a  
watch glass. 

		  Place two drops of concentrated hydrochloric acid on a second  
watch glass. 

		  Dip a piece of nichrome wire into the concentrated hydrochloric acid 
and then into the sample of hydrated copper(II) sulfate. 

		  Hold the nichrome wire in a blue Bunsen burner flame and record your 
observations below.

[1]



12891	 5	 [Turn over

Examiner Only
Marks Remark

2	 (a)	 Follow the procedure below.

		  1.	 Fill a burette with the hydrochloric acid labelled 2.5 mol/dm3 
hydrochloric acid.

		  2.	 Fill a second burette with deionised water.
		  3.	 Measure and cut 4 pieces of magnesium ribbon each 2 cm long.
		  4.	 Measure 20.0 cm3 of 2.5 mol/dm3 hydrochloric acid from the 

burette into a boiling tube. Return the boiling tube to the boiling 
tube rack.

		  5.	 Add one 2 cm piece of magnesium ribbon to the hydrochloric acid 
in the boiling tube and immediately start the stopclock.

		  6.	 Stop the stopclock when the magnesium ribbon has disappeared 
and record the time taken to the nearest second in the results 
table below.

		  7.	 Measure 16.0 cm3 of 2.5 mol/dm3 hydrochloric acid from the 
burette into a clean boiling tube. Add 4.0 cm3 of deionised water 
from the second burette to the boiling tube and stir with a glass 
rod to mix. Return the boiling tube to the boiling tube rack.

		  8.	 Add one 2 cm piece of magnesium ribbon to the boiling tube and 
immediately start the stopclock.

		  9.	 Stop the stopclock when the magnesium ribbon has disappeared 
and record the time taken to the nearest second in the results 
table below.

		  10.	 Repeat steps 7–9 for the remaining volumes of hydrochloric acid 
and deionised water shown in the table below. Refill the burettes  
if necessary.

		  11.	 Calculate the rate of reaction for each concentration of acid using 
the equation below and record in the table.

	 		                          rate =	 1 
				    time

Volume of 
hydrochloric 

acid/cm3

Volume of 
deionised  
water/cm3

Concentration/
mol/dm3

Time taken 
for Mg to 

disappear/s
Rate of 

reaction/s−1

20.0 0.0 2.5

16.0 4.0 2.0

12.0 8.0 1.5

8.0 12.0 1.0

[4]
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	 (b)	 (i)	 Plot a suitable graph of time taken for magnesium to disappear 
against concentration of hydrochloric acid on the axes below and 
draw a line or curve of best fit. Label the vertical axis.

1.0	 1.5	 2.0	 2.5
concentration of hydrochloric acid / mol/dm3

[5]

	 	 (ii)	 State the trend observed from the graph. 

[1]

		  (iii)	Use your graph to determine the time taken for the reaction to 
finish when the concentration of hydrochloric acid is 1.25 mol/dm3.

[1]

		  (iv)	Use the results table to state the trend in the rate of reaction.

[1]
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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

*

†
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11 2 3 4 5 6 7

0
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112
Copernicium
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Question 1

• Access to an electronic balance (capable of reading to 2 decimal places)
• Evaporating basin 
• Spatula
• Heatproof mat
• Tripod
• Gauze
• Bunsen burner
• Tongs suitable for lifting an evaporating basin
• Stopclock/timer
• 1 × 100 cm3 beaker
• Glass rod
• 4 × boiling tubes 
• 1 × rubber bung to fit boiling tube
• 1 × boiling tube rack
• Labels or pen for writing on glass (to label boiling tubes as 1, 2, 3 and 4) or other suitable
 method for labelling
• 1 × 25 cm3 measuring cylinder
• 2 ×10 cm3 measuring cylinders (or instruct candidates to rinse the same cylinder with
 deionised water between uses)
• Several disposable pipettes
• 2 × watch glasses
• 1 × piece of nichrome wire suitable for a flame test
• deionised water in a wash bottle

Approximately 8 g of hydrated copper(II) sulfate in a suitable container labelled hydrated
copper(II) sulfate and also with the hazard label for health hazard (exclamation mark label).

20 cm3 of just less than 0.5 mol/dm3 sodium hydroxide solution in a suitable container labelled
sodium hydroxide solution and with the hazard label for health hazard (exclamation mark
label).

20 cm3 of 0.5 mol/dm3 ammonia solution in a suitable container and labelled ammonia solution
and with the hazard label for health hazard (exclamation mark label).

10 cm3 of 0.1 mol/dm3 barium chloride solution in a suitable container and labelled barium
chloride solution and with the hazard label for health hazard (exclamation mark label).

10 cm3 of approximately 2.5 mol/dm3 hydrochloric acid labelled concentrated hydrochloric
acid and with the hazard label for corrosive.

1 × 2 cm strip of magnesium ribbon labelled magnesium ribbon for use in Question 1 and
with the hazard label for flammable.
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Question 2

• 1 × 50 cm3 burette labelled 2.5 mol/dm3 hydrochloric acid
• 1 × 50 cm3 burette labelled deionised water
• 2 × burette clamps
• 2 × retort stands
• 2 × filter funnels for filling the burettes
• 4 × boiling tubes
• 1 × boiling tube rack
• Glass rod
• Stopclock/timer
• Scissors
• Ruler
• 2 × 250 cm3 beaker (waste beakers for burettes)

100 cm3 of approximately 2.5 mol/dm3 hydrochloric acid labelled 2.5 mol/dm3 hydrochloric
acid and with the hazard label for health hazard (exclamation mark label).

100 cm3 of deionised water labelled deionised water (or access to deionised water in the
laboratory with a suitable labelled beaker)

Approximately 10 cm of magnesium ribbon labelled magnesium ribbon for use in Question 2
and with the hazard label for flammable.
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