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1	 (a)	 A student carried out a flame test to identify the positive ion present in unknown 
metal compounds A, B and C. The results are shown below.

Unknown metal compound Flame test colour

A lilac

B crimson

C brick red

		  (i)	 Which compound contains potassium ions? Circle the correct answer.

A                      B                      C                      none of the above
			   	 [1]

		  (ii)	 Which compound contains copper(II) ions?  Circle the correct answer.

A                      B                      C                      none of the above
			   	 [1]

	 (b)	 Anhydrous copper(II) sulfate is used in the test for water.

		  (i) 	 What colour change is observed when water is added to anhydrous 
copper(II) sulfate?

			   from  to 	 [2]

		  (ii) 	Write the formula for anhydrous copper(II) sulfate.

			   		  [1]
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	 (c)	 A mixture of salt, sand and water was filtered as shown in the diagram.

Y

X

		  (i)	 What is the general name for the solid labelled X when filtration has 
finished?

			   		  [1]

		  (ii) 	What is the general name given to the filtered solution labelled Y?

			   		  [1]

		  (iii) 	A mixture of salt, sugar and water cannot be separated by filtration.  
Suggest a reason for this.

			   		  [1]
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2	 Atoms can react to form ions.

	 (a)	 The table below gives details of some atoms and ions represented by the letters 
W, X, Y2+ and Z–.  Complete the table.

Atom/ion
Mass 

number
Number of 
electrons

Number of 
neutrons

Number of 
protons

W 40 18 18

X 9 4 5

Y2+ 40 20 20

Z– 19 10 9

		  			  [4]

	 (b)	 Bromine has an atomic number of 35. It has atoms with mass numbers of  
79 and 81. What name is given to these atoms of bromine with different mass 
numbers?

			   		  [1]

	 (c)	 The compound magnesium oxide has the chemical formula MgO.

		  (i) 	 Complete the diagrams below to show all the electrons in a magnesium 
atom and in an oxygen atom.

magnesium atom oxygen atom
		  			  [2]
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		  (ii)	 State the type of bonding in magnesium oxide.

			   		  [1]
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3	 The Periodic Table contains all known elements. 

	 (a)	 Fill in the blanks below to complete the definition of an element.

		  An element is a substance that consists of only one  

		  of  and it cannot be broken down into simpler 

		  substances by chemical means.	 [2]
	

	 (b) 	Write the symbol of the element found in Period 3 and Group 4 of the Periodic 
Table.

				    [1]

	 (c)	 The diagram below shows a blank copy of the modern Periodic Table.

H
black line

		  •	 Name two groups of metals in the Periodic Table.
		  •	 State three physical properties of the elements found on the shaded side of 
		  		 the labelled black line.
		  •	 Hydrogen is shown in the Periodic Table above. It is not in a group. State  

	 and explain which group in the Periodic Table hydrogen could be placed in 
		  		 based on its electronic configuration.

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

		  Name two groups of metals in the Periodic Table.
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		  State three physical properties of the elements found on the shaded side of the 
labelled black line.

				  

				  

				  

				  

				  

		  State and explain which group in the Periodic Table hydrogen could be placed in 
based on its electronic configuration.

				  

				  

				    [6]
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4	 (a)	 Hydrogen forms a variety of compounds including hydrogen chloride.

		  (i) 	 Covalent bonding is typical of what kind of elements and compounds?

			   		  [1]

		  (ii) 	Define the term single covalent bond.

			   		

			   		  [1]

		  (iii)	Draw a dot and cross diagram to show the bonding in a molecule of 
hydrogen chloride, HCl. Show outer electrons only.

			   	 [3]

		  (iv)	Name the type of structure that hydrogen chloride gas has.

			   		  [1]
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		  (v) 	Choose two substances from the list below that contain atoms which are 
covalently bonded.

			   Place a tick (3) in the right-hand column for the correct answers.

Substance

hydrogen

sodium chloride

chlorine

calcium carbonate

lithium oxide

		  			  [2]

	 (b)	 A molecule made of carbon and hydrogen is shown below.

H

H

C

H

H

C

H

H

		  (i)	 State the number of covalent bonds in this molecule.

			   		  [1]

		  (ii)	 The melting point of this substance is –183 °C and its boiling point is –86 °C. 
What is the physical state of this substance at room temperature (20 °C)?

			   		  [1]
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5	 (a)	 The diagram below represents the structure of diamond.

Z

		  (i)	 What is represented by the black dot labelled Z?

			   		  [1]

		  (ii)	 Explain why diamond does not conduct electricity.

			   		

			   		

			   		  [2]

		  (iii)	Explain why diamond has a very high melting point.

			   		

			   		

			   		

			   		  [2]

		  (iv)	Diamond is extremely hard. State one use of diamond based on its 
hardness.

			   		  [1]
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	 (b)	 Skincare products such as suncreams use nanoparticles.  

		  (i)	 State one benefit of using nanoparticles in suncreams.

			   		  [1]

		  (ii)	 What is the size of a typical nanoparticle? Circle the correct answer.

0.1 – 1 nm              1 – 100 nm              100 – 1000 nm              1000 – 10 000 nm

			   	 [1]



14029.06R

*16GDW2112*

*16GDW2112*

6	 The table below shows the formula of some compounds and the names of the 
elements present in them. 

	 (a)	 Complete the table by filling in the blank spaces.

Compound Formula Elements present

copper(II) oxide CuO copper and oxygen

LiCl lithium and chlorine

potassium oxide potassium and oxygen

sodium carbonate Na
2
CO

3

			   	 [3]

	 (b)	 A balanced symbol equation for a halogen displacement reaction is given below:

		  2KBr(aq)  +  Cl
2
(g)    2KCl(aq)  +  Br

2
(aq)

		  (i)	 Complete the word equation below for this balanced symbol equation.

potassium bromide   +                                                                    +   bromine
		  			  [1]

		  (ii)	 What does (aq) mean in the balanced symbol equation?

			   		  [1]



14029.06R

[Turn over

*16GDW2113*

*16GDW2113*

7	 A student completed an experiment to investigate the pH values of some 
substances. The table below shows the results.

Substance pH
Colour with 

universal indicator
Classification

sulfuric acid 1 red strong acid

water 7 yellow neutral

potassium hydroxide 13 purple strong alkali

carbonic acid 5 orange neutral

ammonia 14 blue weak alkali

	 (a)	 There are three errors in the table which are circled.

		  Correct these errors by writing the correct answer below:

		  error:	 14	 correct answer:	

		  error:	 yellow	 correct answer:	

		  error:	 neutral	 correct answer:	 	 [3]

	 (b) 	The word equation below represents the reaction of an acid with magnesium.

magnesium  +  acid     magnesium chloride  +  hydrogen

		  (i)	 Name the acid used in this reaction.

			   		  [1]

		  (ii) 	Describe the test for hydrogen gas.

			   		

			   		  [2]
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8	 (a)	 Calculate the relative formula mass (M
r
) of the following compounds:

		  (Relative atomic masses (A
r
): H = 1; O = 16; F = 19; K = 39; Fe = 56)

		  Potassium fluoride, KF

	 	 	 		

		  Iron(II) hydroxide, Fe(OH)
2

	 	 	 		  [2]

	 (b)	 (i)	 Calculate the percentage of bromine, by mass, in calcium bromide, CaBr
2
.

			   (Relative atomic masses (A
r
): Ca = 40; Br = 80

			   Relative formula mass (M
r
): CaBr

2
 = 200)

		  			  percentage of bromine  %   [2]
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		  (ii)	 Calculate the number of moles in 90.0 g of calcium bromide. 
Give your answer to 1 decimal place.

		  			  moles    [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 C
3
H

7
COO-

Carbonate

Dichromate

Ethanoate CH
3
COO-

Hydrogencarbonate

Hydroxide OH–

Methanoate HCOO–

Nitrate NO

Propanoate C
2
H

5
COO–

Sulfate

Sul� te

Positive ions

© CCEA 2017

Data Leaß 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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91   
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37

88   
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96   
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98   
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54
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79   

34
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19
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5
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6
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7
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9

20   
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18
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17

32   

16

31   

15

28   

14

27   

13

70   

31

75   

33

80   

35

115   

49

119   

50

122   

51

128   

52
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53

23    

11

24    

12

7    

3

9    

4

* 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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