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1	 (a)	 Shown below are the names of three chemicals and their hazard symbols.

nitric acid ethanol lead oxide

		  Use this information and your knowledge to answer the following questions.

		  (i)	 Name the chemical that is corrosive.

			   		  [1]

		  (ii)	 Name the chemical that is flammable.

			   		  [1]

*24GSA2102*

*24GSA2102*



14345
[Turn over

	 Fireworks are explosive.

	 (b)	 In the box below draw the hazard symbol that should be on fireworks.

		  			  [1]

	 (c)	 Hazard symbols are used to warn of danger. Give one reason why symbols are 
used rather than words.

			   		

			   		  [1]
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2	 A student added some salt to water and stirred until it dissolved, producing salty 
water.

stirring
rod

	 (a)	 Using lines, match each of the substances named above to the term used to 
describe it.

Term

solute

solution

solvent

Substance

salt

water

salty water

		  			  [2]
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	 (b)	 Apart from stirring, suggest one other way the student could make the salt 
dissolve faster.

			   		

			   		  [1]

	 (c)	 Name the method that could be used to get dry salt from salty water.

		  Circle your answer.

filtration             chromatography             evaporation
		  			  [1]
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3	 The table below shows the soil pH range in which some plants grow best.

Plant pH range

onion 6.0 – 7.0

cabbage 7.0 – 8.5

Brussels sprout 5.5 – 6.5

cauliflower 7.0 – 8.0

lettuce 6.0 – 7.0

beetroot 6.0 – 7.5

potato 4.5 – 6.0

	 (a)	 Name the plant that will grow best in the most alkaline soil.

			   		  [1]

	 (b)	 The soil in Frank’s garden has a pH of 8.

		  (i)	 How many plants will grow well in his garden?

			   		  [1]

		  (ii)	 Frank wants to grow potatoes. Explain why the pH of his soil means they will 
not grow well.

			   		

			   		  [1]
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	 (c)	 The table below gives information about three household substances.

		  (i)	 Complete the table.

			   Choose from:

acid                      yellow                      neutral

blue                      alkali

Substance pH Colour in
universal indicator Acid/alkali/neutral

toothpaste 9 blue alkali

vinegar 5 acid

oven cleaner 13 purple

			   	 [2]

		  (ii)	 Complete the following sentence.

			   Toothpaste can react with vinegar to produce a solution that is pH 7, 

			   this is an example of a  reaction.	 [1]

	 (d)	 Why is a pH meter more useful than universal indicator?

		  Place a tick (3) beside the correct statement.

		  		

A pH meter is more reliable.

A pH meter is more accurate.

A pH meter gives a wider range of colours.
	 [1]
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4	 Plastics are non-biodegradable.

	 (a)	 What is meant by the term non-biodegradable?

			   		

			   		  [2]

	
	 The pie chart below shows how plastics were disposed of in the UK in 2022.

landfill
79%

recycling
9%

burning
12%

	 (b) 	Use this information to complete the bar chart below.
		  The bar for landfill has been drawn for you.
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[1]
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	 (c)	 Below is a description of each method used to dispose of plastics.

•	 Burning – Waste plastic can be burned to provide energy. This can 
produce toxic gases.

•	 Landfill – Waste plastic can be put into landfill sites and left 
underground for many years. This can cause pollution of groundwater.

•	 Recycling – Waste plastic can be recycled by melting and remoulding 
into new items.

		  Using only this information answer the following questions.
	
		  (i)	 Name the method which is the most environmentally friendly way to dispose 

of waste plastic.

			   		  [1]

		  (ii)	 For each of the other two methods give one reason why they are less 
environmentally friendly ways to dispose of plastics.

			   Method 		

			   Reason		

			   Method 		

			   Reason		

			   		  [2]
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5	 The table below gives some information about the reactions of four metals A, B, C 
and D.

Metal Reaction when heated 
in air

Reaction with cold 
water

A burns with a lilac flame violent reaction

B burns to form a 
white powder no reaction

C burns very slowly to 
form a black powder no reaction

D burns with a bright 
white light very slow reaction

	 (a)	 Use this information to put the metals (A, B, C and D) in order of reactivity.

most reactive

least reactive

		  			  [2]

	 (b)	 Name the metal labelled A.

			   		  [1]
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	 When some metals react with cold water they produce heat.
		
	 (c)	 What term is used to describe a reaction that gives out heat?

			   		  [1]

	 One of the metals is magnesium.

	 (d)	 Complete the word equation below for the reaction of magnesium with oxygen.

		  magnesium   +   oxygen      	 [1]
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6	 (a)	 In 1869 a Russian scientist put the 60 known elements into a periodic table.

		
		  (i)	 Name the Russian scientist who produced this early periodic table.

			   		  [1]
	

		  (ii)	 This scientist put the elements into groups and in order of atomic mass. 
Give one other important feature of his table.

			   		

			   		  [1]
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	 (b)	 An outline of the modern Periodic Table is shown below.

Ne

Na Mg Cl Ar

Cu Zn

		  Using only the elements shown above answer the following questions.
		  (You may find your Data Leaflet useful.)

		  (i)	 Give the symbol of the element that is an alkaline earth metal.

			   		  [1]

		  (ii)	 Give the symbol of an element in the same period as Ar (Argon).

			   		  [1]

		  (iii)	Give the symbol of the element with the highest atomic mass.

			   		  [1]

		  (iv)	Name the element that has 7 electrons in its outer shell.

			   		  [1]
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	 (c)	 Sodium (Na) has 11 electrons.
			 
		  (i)	 On the diagram below, draw the electronic structure for a sodium atom.

nucleus

		  			  [1]

		  When sodium reacts it loses 1 electron to form a sodium ion.

		  (ii)	 What is the formula of a sodium ion?

			   Circle your answer.

Na2–                   Na+                   Na2+                   Na–

			   	 [1]
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	 (d)	 The graph below shows the densities of the first 15 elements of the Periodic 
Table.
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		  Use the graph and your knowledge to answer the following questions.
		  (You may find your Data Leaflet useful.)

		  (i)	 What is the density of the element with the atomic number of 3?

			   	 g/cm3	 [1]

		  (ii)	 Name the element with the highest density.

			   		  [1]

		  (iii)	What do the elements with the lowest densities have in common?
			   Place a tick (3) beside the correct statement.

		  		

They are all metals.

They are all in the same Group of the Periodic Table.

They are all gases.
	 [1]
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7	 The table below gives the percentage of each gas produced during a volcanic 
eruption.

Name of gas Percentage/%

carbon dioxide 15.00

hydrogen 1.00

helium 0.25

methane 0.75

sulfur dioxide 3.00

water vapour

	 (a)	 Calculate the percentage of water vapour produced by the volcanic eruption.

		  (Show your working out.)

			   	 %	 [2]

	 Shown below are some particle diagrams that represent elements or compounds.

X Y Z

	 (b)	 Which diagram (X, Y or Z) represents hydrogen gas (H2)? Explain your answer.

		  Diagram	 	

		  Explanation 	 	

			   		  [2]
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8	 A student investigated the effect of heat on different metal carbonates using the 
apparatus shown in the diagram.

limewater to test
for carbon dioxide

heat

metal carbonate
being heated

	 He recorded the mass and colour of the solid before and after heating.

	 The results are shown below.

Metal 
carbonate

Mass before 
heating/g

Mass after 
heating/g

Colour before 
heating

Colour after 
heating

Carbon 
dioxide 

produced

copper 
carbonate 2.3 1.8 green black yes

manganese 
carbonate 2.5 2.0 pink black yes

sodium 
carbonate 2.5 2.5 white white no

zinc 
carbonate 2.6 1.9 white white yes
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	 (a)	 Name the piece of apparatus that could be used to heat the metal carbonate in 
this investigation.

			   		  [1]

	 (b)	 Suggest one reason for the decrease in mass during some of these reactions.

			   		

			   		  [1]

	 (c)	 Which metal carbonate lost the most mass during the investigation?

			   		  [1]

	 (d)	 Which metal carbonate does not decompose when heated? Use evidence from 
the table to explain your answer.

			   		

			   		

			   		  [2]

	 (e)	 The formula for copper carbonate is CuCO3.

		  (i)	 How many elements are in copper carbonate (CuCO3)?

			   		  [1]

		  (ii)	 How many atoms are represented by the formula CuCO3?

			   		  [1]
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9	 Crude oil is a mixture of hydrocarbons that can be separated into the useful 
chemicals as shown below.

crude oil

heater

refinery gases

petrol

naphtha

kerosene

diesel

fuel oil

bitumen

	 (a)	 Describe how crude oil is formed and how the process shown above separates it 
into useful chemicals.

		  Your answer should include:

		  •	 a description of the formation of crude oil; and
		  •	 the name of the process shown above and how it separates crude oil.

		  In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.
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		  A description of the formation of crude oil:	 	

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

		  The name of the process and how it separates crude oil:	 	

			   		

			   		

			   		

			   		
		  			
			   		

			   		

			   		  [6]
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	 (b)	 The table below shows some properties of the chemicals produced from crude 
oil.

Fraction Number of carbon 
atoms in chain

State at room 
temperature

Ease of
catching fire

refinery gas 1 – 4 gas

petrol 5 – 9 liquid

naphtha 6 – 11 liquid

kerosene 11 – 18 liquid

diesel oil 16 – 20 liquid

fuel oil 21 – 70 liquid

bitumen more than 70 solid

		  (i)	 Complete the sentence below to give one trend shown by this information.

			   As the number of carbon atoms 		

			   		  [1]

		  (ii)	 Use information from the table to give two reasons why petrol is a good 
choice as a fuel for cars.

			   1. 		

			   2. 		  [2]
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	 (c)	 One of the hydrocarbons found in the refinery gas fraction is ethane (C2H6). 

		  (i)	 In the box below draw the structure of ethane.

			   	 [1]

		  (ii)	 Name the type of bonding present in ethane.

			   		  [1]

		  (iii)	Ethane is an alkane. What is the general formula for alkanes?

			   Circle your answer.

CnH2n           :           CnH2n+1           :           CnH2n+2

			   	 [1]

THIS IS THE END OF THE QUESTION PAPER
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Name Symbol
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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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