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1	 This question is about rusting.

	 (a)	 The experiment shown below was carried out to investigate the conditions 
needed for iron nails to rust. 

		  The test tubes were left for one week.

A B C

airair

iron nail

anhydrous
calcium
chloride

boiled
water

unboiled
water

		  (i)	 Explain why test tube A has a bung.

			 

			   		  [1]

		  (ii)	 Why has the water been boiled in test tube B?

			 

			   		  [1]
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		  (iii)	 In which test tube (A, B or C) would you expect the iron nail to rust most 
quickly? 

			   Explain why you chose this test tube.

			   Test Tube  

			   Explanation 

			   		  [2]

		  (iv)	What is the full chemical name for rust?

			   		  [2]

	 (b)	 The rusting of iron can be prevented by a number of methods. Suggest one 
method which may be used to prevent an iron bridge from rusting.

			   		  [1]
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2	 Mixtures can be separated in the laboratory using different techniques.  
The technique used depends upon the composition of the mixture.

	 (a)	 Draw a labelled diagram of the assembled apparatus used to carry out 
filtration.

		  			  [4]

	 (b)	 Four mixtures are given below.
		  Circle the mixture that can be separated by filtration.

sodium nitrate & water

aluminium powder & water

ethanol & water

copper(II) sulfate & water
		  			   [1]
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	 (c)	 The diagram below shows a beaker containing a mixture of oil and brine*. 
		  *Brine is a solution of sodium chloride and water.

oil

brine

		  (i)	 What name is given to two liquids which do not mix?

			   		  [1]

		  The oil layer was removed.

		  (ii)	 Describe how you could experimentally separate the sodium chloride from 
the water in brine to obtain pure sodium chloride and pure water.

			 

			 

			 

			 

			   		  [3]
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3	 When calcium carbonate reacts with hydrochloric acid the following reaction occurs:

 calcium carbonate + hydrochloric acid  calcium chloride + water + carbon dioxide

	 A group of students wanted to measure the rate of reaction between calcium 
carbonate and hydrochloric acid. They set up the apparatus shown below and 
measured the volume of gas produced over a period of time.

conical flask

reaction mixture

gas syringe

	 The following results for the experiment were obtained:

Time/s 0 10 20 30 40 50 60 70 80

Volume of CO2 produced/cm3 0 22 41 53 61 63 64 65 65

*12GDW7306*

*12GDW7306*

www.xtrapapers.com



12295.05RR
[Turn over

	 (a)	 On the grid below:

		  •	 label the x-axis; 

		  •	 plot a graph to show how the volume of carbon dioxide gas produced 
changes with time when calcium carbonate reacts with hydrochloric acid.
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[4]

	 (b)	 From your graph, how long did it take to produce 48 cm3 of the gas?

			   	  s  [1]
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	 (c)	 During what period of time (A, B, C or D) was the reaction rate the fastest?

		  A	 0–20 seconds
		  B	 21–40 seconds
		  C 	 41–60 seconds	
		  D	 61–80 seconds

			   	   [1]

	 The average rate of this reaction can be calculated using the following equation:

Average rate = 
Volume of gas produced

Time

	 (d)	 Calculate the average rate of the reaction for the first 20 seconds.

			   	  cm3/s  [2]
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4	 Hydrogen gas can be prepared in the laboratory by reacting zinc metal and dilute 
hydrochloric acid. This gas can be collected over water.

	 (a)	 Describe how you would set up and use the apparatus needed to prepare and 
collect hydrogen gas over water using zinc and hydrochloric acid. Describe how 
you would test the gas to show that it is hydrogen. 

		  In this question you will be assessed on your written communication skills 	
	 including the use of specialist scientific terms.

	 	 Preparation and collection of hydrogen gas:

	

	

	

	

	

	

	

	

	

	 	

	

	 	 Test for hydrogen gas:

	

	

	 			   [6]
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	 (b)	 Identify a precaution, other than wearing safety goggles, which you would take 
to ensure that the reaction between zinc and hydrochloric acid was carried out 
safely and explain why you would take this precaution.

	 	 Precaution:

	 	 Explanation:	

	 			   [2]

	 (c)	 The reaction of zinc with hydrochloric acid can also be carried out with the 
addition of a catalyst. What is meant by the term catalyst?

	

	

	 			   [2]

	 (d)	 Name one metal, other than zinc, which could be used with hydrochloric acid to 
safely prepare hydrogen.

	 			   [1]

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

New
Spe

cifi
 ca

tio
n

Positive ions
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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
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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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