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1	 (a)	 A student used the apparatus shown below to investigate the soluble dyes 
present in black food colouring.

solvent

baseline

black food
colouring

		  Describe how the student would use this apparatus to carry out the experiment.

		  Your answer should include:
		  •	 the name of this separation technique;
		  •	 a description of the set-up and method; and
		  •	 an explanation of how this set-up prevents spoiling the results.

		  In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.
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			   		  [6]

	 (b)	 The student found that black food colouring contains the red and blue dyes 
shown below.

red blue green black food colouring
×

		  (i)	 On the diagram above draw the results the student would expect to see at 
the end of his investigation.	 [1]

		  (ii)	 Which of these coloured dyes (red, blue or green) is the most soluble?

			   		  [1]
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2	 Crude oil can be separated into its different fractions using a fractionating column as 
shown below.

crude oil in

A

B

C

D

	 (a)	 Which letter (A, B, C or D) shows where refinery gas is collected?

			   	 	 [1]

	 (b)	 What name is given to the process which separates crude oil into different 
fractions?

			   		  [1]

	 (c)	 Describe how this process separates crude oil into its different fractions.

			   		

			   		

			   		

			   		  [3]
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	 (d)	 Refinery gas contains methane and ethane. 

		  (i)	 Name the homologous series (family) that methane and ethane belong to.

			   		  [1]

		  (ii)	 In the space below, draw the structural formula for ethane (C2H6).

			   	 [1]
	

		  (iii)	Complete the word equation below for the combustion of ethane.

ethane  + oxygen      +  

			   	 [2]
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	 (e)	 The table below shows the percentages of some gases in the exhaust of a 
diesel car engine.

Gas Percentage/%

nitrogen 77.00

oxygen 12.50

carbon dioxide 5.50

water vapour 3.00

carbon monoxide 0.50

nitrogen oxides 0.25

sulfur dioxide 0.05

other gases

		  (i)	 Calculate the percentage of other gases found in the exhaust of a diesel 
car engine.

			   (Show your working out.)

			   	  %	 [2]
	

		  (ii)	 Name the compound, shown in the table, that makes up the largest 
percentage of the exhaust gases.

			   		  [1]
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3	 The table below gives the melting point and boiling point of five substances.

Substance Melting point /°C Boiling point /°C

ethanol –130 79

iron oxide 1460 1565

water 0 100

ammonia –78 –33

sodium chloride 801 1465

	 (a)	 What is meant by the term boiling point?

			   		

			   		  [1]

	 (b)	 Using information from the table and your knowledge answer the following 
questions.

		  (i)	 Name the substance with the lowest melting point.

			   		  [1]

		  (ii)	 Name the substance which will be in a liquid state at –20 °C.

			   		  [1]

		  (iii)	 In what state will ammonia be at room temperature (20 °C)?

			   		  [1]

	 Another substance, carbon dioxide, sublimes at –78 °C. 

	 (c)	 What is meant by the term sublime?

			   		

			   		  [1]
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	 (d)	 The diagram below shows the bonding in a molecule of carbon dioxide.  
Only the outer electron shells are drawn.

lone pair

××
×

××

××

××

×
×
×O C O

		  (i)	 Name the type of bonding between carbon and oxygen as shown in the 
diagram.

			   		  [1]

		  (ii)	 A lone pair of electrons is labelled on the diagram above.
			   What is meant by the term lone pair?

			   		

			   		  [1]
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4	 (a)	 The image below shows Dmitri Mendeleev, the scientist who was responsible for 
developing the first periodic table in 1869.

(i) Give one similarity in the arrangement of the elements in Mendeleev’s table
and the modern Periodic Table.

[1]

(ii)	 Complete the sentence below.

Mendeleev arranged the elements in order of atomic  .
[1]
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	 (b)	 The table below gives the melting point of some Group 7 elements.

Element Atomic number Melting point /°C

fluorine 9 –220

chlorine 17 –101

bromine 35 –7

iodine 53

		  (i)	 What name is given to Group 7 elements? 

			   		  [1]

		  (ii)	 State the trend shown by the information in the table.

			   		

			    		  [1]

		  (iii)	Predict the melting point of iodine.

			   	  °C	 [1]
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	 (c)	 Fluorine is represented on the Periodic Table as shown below.

F
19

9

		  (i)	 Complete the table below about an atom of fluorine.

Particle Number Relative charge

proton 9 +1

neutron

electron

		  			  [2]

		  (ii)	 Explain how an ion of fluorine is formed from a fluorine atom. 

			   		

			   		

			   		  [2]
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5	 Fullerene is a new nanomaterial made of carbon. The diagram below shows a 
fullerene molecule. 

Fullerene has photochromic properties and can be used in protective eyewear such 
as sunglasses.
Nanotechnology involves the use of very small particles which are only a few 
nanometres across. 

(a)	 What size is a nanometre?

 m	 [1]

(b)	 What is meant by the term photochromic?

		 [2]

(c)	 Name one other nanomaterial made of carbon.

		 [1]

(d)	 Give two reasons why some people may be concerned about the use of
nanomaterials.

1.

2. 

		 [2]
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6	 (a)	 A student investigated the rate of reaction between calcium carbonate powder 
and dilute hydrochloric acid by measuring the volume of gas produced over two 
minutes.

		  The results are shown below.

Time/s 0 20 40 60 80 100 120

Volume of gas/cm3 0.0 18.5 36.0 43.5 45.0 45.0 45.0

		  (i)	 On the grid below plot and draw a line graph for these results.
			   The first point has been plotted for you.

200 40 60 80 100 120
0
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40

Time/s
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lu

m
e 

of
 g

as
/c

m
3

50

×

			   	 [3]

		  (ii)	 Describe fully the trend shown by these results.

			   		

			   		

			   		  [2]
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		  (iii)	Use the equation:

rate of reaction = 
volume of gas

time taken

			   to calculate the rate of this reaction during the first 20 seconds.
			   Give your answer to 1 decimal place.

			   (Show your working out.)

			   	  cm3/s	 [2]

		  (iv)	The student repeated the investigation, but doubled the temperature.
			   Predict the volume of gas that would be collected during the first  

20 seconds.

			   	  cm3	 [1]

	 (b)	 Explain, in terms of particles, why the rate of a reaction will increase if a more 
concentrated acid is used.

			   		

			   		

			   		  [3]
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7	 (a)	 Ethene is a colourless gas with the formula C2H4. Polythene is a plastic made by 
heating ethene at high pressure in the presence of a catalyst.

		  (i)	 What is meant by the term catalyst?

			   		

			   		  [2]

		  (ii)	 Name the type of reaction that is used to make polythene.

			   		  [1]

	 (b)	 Complete the balanced symbol equation below to show the formation of 
polythene from ethene.

                                                            

H

C

H

H

C

H n
		  			  [2]

	 (c)	 Give one way of disposing of plastics and describe one problem associated with 
this method of disposal.

			   		

			   		

			   		

			   		  [2]

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
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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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chemistry
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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
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