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1	 Group 7 in the Periodic Table is a group of reactive non-metal elements called the 
Halogens. 

	 (a)	 (i)	 Complete the following table to give the correct colour and physical state of 
the Halogens at room temperature (20 °C).

Element Colour Physical state

fluorine yellow

chlorine gas

bromine liquid

iodine grey-black

			   	 [4]

		  (ii)	 Suggest why chlorine is a gas at room temperature (20 °C).

			   		  [1]

	 (b)	 A displacement reaction occurs when chlorine is added to potassium iodide 
solution.

		  (i)	 Write the balanced symbol equation for this reaction.

			   		  [3]

		  (ii)	 In this reaction chloride ions are formed from a chlorine molecule.

			   Write a half equation to show the formation of chloride ions from a chlorine 
molecule.

			   		  [3]



14367

BLANK PAGE 

DO NOT WRITE ON THIS PAGE

(Questions continue overleaf)

[Turn over

*16GDW2203*

*16GDW2203*



14367

*16GDW2204*

*16GDW2204*

2	 Atoms are made up of three types of subatomic particles, protons, electrons and 
neutrons.

	 (a)	 Complete the table below about the following atoms or ions. (You may find the 
Data Leaflet useful.)

Atom/Ion Number of
protons

Number of
electrons

Number of
neutrons

C 6

K 19

Li+ 3 4

		  			  [3]

	 (b)	 Two carbon atoms are compared, one has a mass number of 12 and the other 
has a mass number of 14. Describe the similarities and differences in these two 
atoms in terms of their subatomic particles.

		  similarities: 	 	

			   		

		  differences: 	 	

			   		  [2]
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	 (c)	 The electronic configuration gives the arrangement of electrons in an atom or 
ion.

		  Use the information in the table about 6 atoms or ions labelled A, B, C, D, E  
and F, to answer the questions below. 

Atom/Ion Atomic number Electronic
configuration

A 10 2,8

B 19 2,8,8,1

C 9 2,7

D 17 2,8,8

E 11 2,8,1

F 19 2,8,8

		  Which two letters represent atoms found in period 2?	

		  Which letter represents the element sodium?	

		  Which two letters represent atoms from the same group?	

		  Which letters represent ions?	 	
		  [4]
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3	 (a)	 A pH meter was used to obtain pH readings for five solutions labelled Q, R, S, T 
and U. The results are shown in the table below.

Q R S T U

Solution pH reading

Q 1.9

R 4.5

S 7.0

T 8.9

U 12.6

		  Which solution is a strong acid?	

		  Which solution is a weak alkali?	

		  What colour does universal indicator paper turn when 
dipped in solution S?	

		  Which solution could be ethanoic acid?	

		  Which solutions could be used to neutralise solution Q?	
			   	 [5]
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	 (b)	 The table below gives information about the salts formed when three alkalis 
react with acids. Complete the table by filling in the correct formulae.

Formula of acid Formula of alkali Formula of salt

HCl KOH

H2SO4 Na2SO4

KOH CH3COOK

		  			  [3]

	 (c)	 The reactions in part (b) are neutralisation reactions. 

		  (i)	 Complete the ionic equation for neutralisation by filling in the missing ion.

OH–(aq)  +    (aq)    H2O(l)
		  			  [1]

		  (ii)	 Give the name of the OH– ion.

			   		  [1]

	 (d)	 (i)	 Write the balanced symbol equation for the reaction between copper(II) 
carbonate and hydrochloric acid.

			   		  [3]

		  (ii)	 Give three observations that would occur in this reaction.

			   		

			   		

			   		  [3]
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4	 Below are the diagrams for five covalent molecules labelled A, B, C, D and E.

O      O H             H

B C D E

O      C      O H      Cl

H

C

H

N

H

A

H H

	 (a)	 Define the term covalent bond.

			   		

			   		  [1]

	 (b)	 Choose from the covalent molecules (A, B, C, D and E) the letter which matches 
each of the following statements.

		  A molecule of ammonia 	

		  A diatomic element	

		  A molecule of methane	

	  	 A molecule with one double covalent bond	

		  A molecule with the same number of bonds as lone pairs	 	
		  [5]
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	 (c)	 Draw the dot and cross diagram for a molecule of nitrogen showing the outer 
electrons only.

	

		  			  [3]
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5	 Barium nitrate reacts with potassium carbonate to produce potassium nitrate and 
barium carbonate. The balanced symbol equation for this reaction is shown below.

Ba(NO3)2  +  K2CO3  →  2KNO3  +  BaCO3

	 13.05 g of barium nitrate solution was added to 13.80 g of potassium carbonate 
solution. 

	 (Relative atomic masses (Ar): C = 12; N = 14; O = 16; K = 39; Ba = 137)

	 (a)	 Complete the definition of relative atomic mass.

		  The relative atomic mass of an element is the 

			   		

			   		  [2]

	 (b)	 (i) 	 Calculate the relative formula mass (Mr) of barium nitrate.

    [1] 

		  (ii)	 Calculate the number of moles of barium nitrate in 13.05 g.

Moles    [1] 

		  (iii)	Calculate the relative formula mass (Mr) of potassium carbonate.

    [1] 
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		  (iv)	Calculate the number of moles of potassium carbonate in 13.80 g.

Moles    [1]

		  (v)	 Using (b)(ii) and (b)(iv) and the balanced symbol equation determine which 
reactant is limiting in this reaction.

			   		  [1]

		  (vi)	How many moles of potassium nitrate will be produced?

			   		  [1]

	 (c)	 Calculate the percentage by mass of oxygen in potassium nitrate.

		  (Relative formula mass (Mr): KNO3 = 101)

		  Show your working.

  %   [2]
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6	 A student investigates the dyes in some different fruit and vegetable juices.

	 A spot of each juice is spotted onto chromatography paper, along with three dyes  
A, B and C.

	 The diagram shows the chromatogram at the end of the experiment.
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	 (a)	 Which one of the juices contains only two dyes?

			   		  [1]

	 (b)	 What is the total number of dyes in red cabbage juice and tomato juice?

			   		  [1]
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	 (c)	 Which one of the dyes is not found in any of the juices?

			   		  [1]

	 (d)	 Which juice contains a dye that is insoluble in the solvent?

			   		  [1]

	 (e)	 One of the dyes from the cherry juice travelled to 4.4 cm above the origin. 

		  The solvent front travelled 8.0 cm. Calculate the Rf value of the dye.

		  Show your working.

Rf value    [2]
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7	 Potassium chloride is an ionic compound used in agriculture as a fertiliser. 

	 (a)	 (i)	 Which type of compound is ionic bonding typical of?

			   		  [1]

		  (ii)	 Potassium chloride is formed when potassium atoms and chlorine atoms 
react to form ions. Complete the diagrams below to show the electronic 
configuration of the potassium ion and the chloride ion. Include the charges.

Charge Charge 

Potassium ion Chloride ion

		  			  [2]
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	 (b)	 The physical properties of ionic compounds depend on their structure and 
bonding. 

		  Discuss the bonding, structure and physical properties of potassium chloride 
using the following headings:

•	 Define the term ionic bond
•	 Name the type of structure found in potassium chloride

		  •	 Explain why potassium chloride has a high melting point
•	 State and explain the electrical conductivity of molten potassium chloride

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

		  Define the term ionic bond

			   		

			   		

			   		

			   		

	 	 Name the type of structure found in potassium chloride

			   		

	 	 Explain why potassium chloride has a high melting point

			   		

			   		

			   		

			   		

	 	 State and explain the electrical conductivity of molten potassium chloride

			   		

			   		

			   		

			   		  [6] 
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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
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number
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