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1	 (a)	 The table below shows the atomic number, melting point and boiling point of 
some of the Group 1 elements.

Group 1 element Atomic number Melting point /°C Boiling point /°C

Na 11 98 883

K 19 64 760

Rb 37 39 686

Cs 55 28 671

		  (i)	 Name the change in state which occurs when caesium (Cs) is heated from 
20 °C to 35 °C.

			   		  [1]

		  (ii)	 The elements above are pure substances as they melt and boil at specific 
temperatures.

		  		 Define the term pure substance.

	 	 	 		

	 	 	 		

			   		  [2]
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		  (iii)	Using the melting points given in the table, plot a graph of melting point 
against atomic number for the Group 1 elements on the grid below. Draw a 
line of best fit.
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	 (b)	 Magnesium carbonate can be prepared in the laboratory by mixing solutions of 
magnesium chloride and sodium hydrogencarbonate. The equation representing 
the reaction is given below.

MgCl
2
(aq) + 2NaHCO

3
(aq) → MgCO

3
(s) + 2NaCl(aq) + H

2
O(l) + CO

2
(g)

		  The resulting mixture can be separated using filtration as shown in the diagram 
below.

Y

Z

		  (i)	 Identify the product from the equation, which is labelled in the diagram as Y.

			   		  [1]

		  (ii)	 Identify the two substances from the equation, which are labelled in the 
diagram as Z.

	 	 	 		

			   		  [2]
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2	 A balanced symbol equation for a chemical reaction is given below with state 
symbols.

CuCO
3
(s) + H

2
SO

4
(aq) → CuSO

4
(aq) + CO

2
(g) + H

2
O(l)

	 (a)	 How many compounds are in the equation for this chemical reaction?

			   		  [1]

	 (b)	 State the colour of the substance with the formula CuCO
3
.

			   		  [1]

	 (c)	 State the name of the substance with the formula CuSO
4
.

			   		  [1]

	 (d)	 Complete the table below.

Formula
Total number of hydrogen 

atoms in the formula
Number of different 

elements in the formula

CH
3
CH

2
COOH

NaOH

Mg(HCO
3
)

2

		  			  [3]
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3	 (a)	 The phosphide ion is represented below.

31

15
P

3–

		  Give the number of protons, electrons and neutrons present in the phosphide 
ion.

		  number of protons:	

		  number of electrons:	

		  number of neutrons:	 	 [3]

	 (b)	 What is the formula of the compound calcium phosphide?

			   		  [1]
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	 (c)	 Phosphorus can form ionic compounds when it reacts with Group 1 metals. 
These compounds have a giant ionic lattice similar to that of potassium chloride 
shown below.

chloride ion

potassium ion

		  (i)	 Explain why potassium chloride has a high melting point.

			    		

			    		

			   		  [2]

		  (ii)	 Explain why solid potassium chloride cannot conduct electricity.

			    		

			    		

			   		  [2]
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4	 In 1869, Mendeleev, a Russian scientist, produced a Periodic Table containing 63 
elements. The modern Periodic Table in your Data Leaflet contains 112 elements.

	 (a)	 Compare Mendeleev’s Periodic Table with the modern Periodic Table using the 
following bullet points.

•	 State three features of Mendeleevʼs Periodic Table.
•	 State how the modern Periodic Table is different from Mendeleevʼs Periodic 

Table.

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

		  State three features of Mendeleevʼs Periodic Table.

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

	 	 	 		

		  State how the modern Periodic Table is different from Mendeleevʼs Periodic 
Table.
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			   		  [6]

	 (b)	 (i)	 Potassium is a Group 1 metal and reacts vigorously with water. Explain in 
terms of electrons why all Group 1 metals react in a similar way.

	 	 	 		

			   		  [1]

		  (ii)	 Before potassium is placed in water it must be cut into small pieces. 
Describe the appearance of potassium immediately after being freshly cut 
and then after two minutes.

			   appearance immediately after being cut: 

			   appearance after two minutes: 	 [2]

		  (iii)	Write a balanced symbol equation for the reaction of potassium with water.

	
			   		  [3]
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5	 (a)	 Draw a dot and cross diagram to show the arrangement of the outer shell 
electrons in a molecule of ammonia, NH

3
. 

		  			  [3]

	 (b)	 State what is meant by the term molecule.

	 	 	 		

			   		  [2]

	 (c)	 Complete the balanced equation below to show how ammonia is formed from its 
elements.

		  	                                            +                                              NH
3
	 [2]
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	 (d)	 The table below shows some physical properties. Tick (3) two boxes to give the 
correct physical properties of ammonia.

low boiling point

conducts electricity

white gas

high melting point

does not conduct electricity

		  			  [2]

	 (e)	 Methane (CH
4
) is a gas. Circle the correct answer which indicates the strongest 

attraction between molecules of methane. 

covalent        molecular covalent        giant covalent        van der Waals’ forces

		  			  [1]

	 (f)	 Ethanoic acid (CH
3
COOH) can be represented by the diagram below. How many 

covalent bonds are present in ethanoic acid?

H

H

C

H

C

O

O H

			   	

			   		  [1]
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6	 (a)	 Aluminium is used for overhead electrical wiring because it is a good electrical 
conductor, ductile and light. The structure of aluminium is shown below.

+

P

+ + + +

+ + + +

+ + + + +

		  (i)	 Name the type of structure present in aluminium.

			   		  [1]

		  (ii)	 The letter P in the diagram above represents a positive ion. What is the 
general term for a positive ion?

			   		  [1]

		  (iii)	Give the formula of an aluminium ion.

			   		  [1]

		  (iv)	What is meant by the term ductile?

			   		  [1]

		  (v)	 Explain why aluminium conducts electricity.

	 	 	 		

	 	 	 		

			   		  [2]
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	 (b)	 Below is a diagram of an alloy of aluminium and magnesium, which is used in 
aircraft manufacture.

aluminium

magnesium

		  (i)	 What is the total number of atoms shown in the diagram above?

  			   	     [1]

		  (ii)	 Calculate the percentage of aluminium atoms in this alloy.

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

		  (Relative atomic masses (A
r
): C = 12; O = 16; S = 32; Fe = 56; Zn = 65)

		  zinc sulfate, ZnSO
4

  			   	  relative formula mass (M
r
) 

		  iron(III) carbonate, Fe
2
(CO

3
)

3

  			   	  relative formula mass (M
r
) 

[2]

	 (b)	 Calculate the percentage of oxygen by mass in iron(III) sulfate, Fe
2
(SO

4
)

3
.

		  (Relative atomic masses (A
r
): O = 16; S = 32; Fe = 56)

		  (Relative formula mass (M
r
): Fe

2
(SO

4
)

3
 = 400

		  Show your working out.

  			   	  percentage of oxygen  %   [2]
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	 (c)	 Iron(III) oxide reacts with aluminium according to the balanced symbol equation:

Fe
2
O

3
 + 2Al → 2Fe + Al

2
O

3

		  40.00 g of iron(III) oxide is mixed with 20.25 g of aluminium.

		  (Relative formula masses (M
r
): Al

2
O

3
 = 102; Fe

2
O

3
 = 160)

		  (Relative atomic mass (A
r
): Al = 27; Fe = 56)

		  (i)	 Calculate the number of moles of iron(III) oxide present in 40.00 g

  			   	 moles    [1]

		  (ii)	 Calculate the number of moles of aluminium present in 20.25 g

  			   	 moles     [1]

		  (iii)	Using your answers to (c)(i), (c)(ii) and the balanced symbol equation, state 
which reactant is the limiting reactant.

			   		  [1]
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8	 Three experiments were completed with different indicators as shown in the table 
below. Only one set of results is correct.

Experiment Indicator
Colour in

alkali
Colour in
neutral

Colour in
acid

1
red litmus

paper
red red blue

2
universal

indicator paper
red green purple

3
blue litmus

paper
blue blue red

	 (a)	 Which experiment (1, 2 or 3) shows the correct results?

			   		  [1]

	 (b)	 State two ways a student could measure the pH of a solution in the laboratory.

	 	 	 		

			   		  [2]

	 (c)	 The reaction between an acid and an alkali is called neutralisation. 
		  Complete the table below to give the names and formulae of the ions present in 

acidic solutions and alkaline solutions.

Name Formula

Ion present in all
acidic solutions

Ion present in all
alkaline solutions

		  			  [4]
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	 (d)	 Define the term alkali.

	 	 	 		

			   		  [1]

	 (e)	 Wasp stings are alkaline, and can be neutralised by a weak acid. 
		  What is the pH range of a weak acid?

			   		  [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 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
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* 58 – 71    Lanthanum series
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a = relative atomic mass 
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THE PERIODIC TABLE OF ELEMENTS
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b
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