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1	 (a)	 In schools, containers of chemicals have symbols on them to warn students of 
the dangers.

		  (i)	 What name is given to these symbols?

			   Circle your answer.

hazard                 security                 universal                 safety
			   	 [1]

		  (ii)	 Apart from warning of danger, give one reason why symbols are used 
instead of words.

			   		

			   		  [1]

	 (b)	 Use lines to match each symbol to the danger. 

Symbol Danger

corrosive

explosive

toxic

		  			  [2]
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2	 (a)	 The table below gives information about some acids and alkalis.

		  (i)	 Complete the table.

			   Choose from:

red                 4                 alkali                 11                 neutral

acid                 7                 orange

Solution pH Colour with
universal indicator Acid/alkali/neutral

lemon juice 4 acid

baking powder 9 blue alkali

tea 6 yellow

water green neutral

		  			  [3]

		  (ii)	 Acid is the main cause of tooth decay. Explain why some toothpastes 
contain baking powder.

			   		

			   		  [1]

	 (b)	 Give one advantage of using a pH meter instead of universal indicator to 
measure pH.

			   		

			   		  [1]
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3	 The fingerprint below was collected from a white surface at a crime scene. 

	 (a)	 Name the type of fingerprint pattern shown above.

			   		  [1]

	 (b)	 Given below are the steps a scientist might use to take a fingerprint from a 
surface at a crime scene. 

		  They are not in the correct order.

		  1.	 Brush off excess powder.
		  2.	 Sprinkle a powder onto the surface.
		  3.	 Transfer the fingerprint onto card.
		  4.	 Lift the fingerprint with clear tape.

		  (i)	 Put the steps 1, 2, 3 and 4 in the correct order.

			                  	 [2]

		  (ii)	 Name one powder that can be used to visualise fingerprints on a white 
surface.

			   		  [1]
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	 (c)	 Give one reason why fingerprints are useful in helping to identify a suspect.

			   		  [1]

	 (d)	 Give one other use of fingerprints.

			   		  [1]
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4	 (a)	 The table below shows the amount of different types of waste recycled in 
Northern Ireland in 2019.

Type of waste Amount recycled/tonnes

cans 1200

paper 21 400

electrical goods 4000

green waste 44 000

other waste 20 200

glass

Total 96 800

	
		  (i)	 Calculate the amount of glass recycled in 2019. 

			   Show your working out.

			   	  tonnes	 [2]
	

		  The total amount of waste produced in Northern Ireland in 2019 was 200 000 
tonnes. The government needed to recycle half of this total to meet their target.

		  (ii)	 Calculate by how much they were under this target.

			   	  tonnes	 [1]
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		  (iii)	Use information from the table opposite to complete the labels on the pie 
chart below.

glass

electrical goods

paper

cans

		  			  [1]

	 One benefit of recycling is that it reduces the use of landfill sites.

	 (b)	 Give one reason why reducing the use of landfill sites is important.

			   		

			   		  [1]
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5	 Chemicals can be elements, compounds or mixtures.

	 (a)	 What is meant by the term mixture?

			   		

			   		

			   		  [2]

	 Particle diagrams can be used to represent elements, compounds and mixtures.

A B C

	 (b)	 Which diagram A, B or C represents:

		  		 a pure element? 	 	
	

		  		 a pure compound? 	 	 [2]

	 (c)	 Complete the table below by placing one tick (3) in each row to show if the 
chemical is an element, compound or mixture.

		  The first one has been done for you. 

Chemical Element Compound Mixture

lithium 3

helium

ammonia

		  			  [2]
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	 (d)	 What is the formula of the compound copper(II) sulfate?
	
		  Circle your answer.

CuSO2                            Cu2SO4                            CuSO4
		  			  [1]

	 (e)	 The compound potassium hydrogencarbonate has the formula KHCO3. 

		  (i)	 How many elements are present in KHCO3? 

			   	 	 [1]
	

		  (ii)	 How many atoms are represented by the formula KHCO3?

			   	 	 [1]
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6	 Below is an outline of the modern Periodic Table. 

	 The letters A, B, C, D and E represent the positions of some elements.

A B

D

C

E

	 (a)	 Which element A, B, C, D or E is: 

		  		 the most reactive metal?	 	

		  		 a gas?	 	

		  		 an alkaline earth metal?   	 	 [3]
		  	

	 (b)	 Complete the following sentences about the development of the Periodic Table.

		  In 1869, the Russian scientist Dmitri  put 

		  all the known elements into a periodic table. He placed them in order of 

		  atomic  . 	 [2]

	 (c)	 Why were the noble gases not included in the Russian scientist’s periodic table?

			   		  [1]
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7	 The table below gives some information about the elements sodium and aluminium.

	 (a)	 Complete the table. 

Element Atomic
number

Mass
number

Number of

protons neutrons electrons

sodium 11 23 11 12

aluminium 13 27 13 13

		  			  [2]

	 (b)	 Complete the diagram below to show the electronic structure of aluminium.

nucleus

		  			  [1]

	 (c)	 Describe how an aluminium ion is formed from an atom of aluminium.

			   		

			   		

			   		  [2]
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8	 (a)	 Nanotechnology can be used to create clothing with enhanced features such as 
UV protection and anti-odour properties. It can also be used to create clothing 
that is more environmentally friendly. 

		  Nano-titanium dioxide adds sun protection to clothing just as it does in sun 
creams. Nano-silver is woven into fabric to give it anti-bacterial properties, killing 
the bacteria that make clothes smell due to sweat.

		  While scientists studying nanomaterials think they have the potential to change 
the way we live, there are also some concerns about their use.

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

		  (i)	 Give one advantage of using nano-silver in clothing. Explain your answer.

			   		

			   		

			   		  [2]

		  (ii)	 Give one advantage of using nanoparticles in sun creams.

			   		

			   		  [1]

		  (iii)	Why are some scientists concerned about the use of nanomaterials?

			   		

			   		  [1]
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	 (b)	 Shown below is a baby bottle made from a smart material.

		  This smart material is a plastic that changes colour from blue to red when hot 
liquid is added.

		  (i)	 What name is given to this type of smart material? 

			   		  [1]

		  (ii)	 Suggest why using this type of smart material makes the bottle safer when 
feeding a baby.

			   		

			   		  [1]
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9	 (a)	 The table below gives information about four hydrocarbons.

Hydrocarbon Number of
carbon atoms Melting point/°C Boiling point/°C

methane 1 – 182.0 – 161.0

ethane 2 – 183.0 – 88.0

propane 3 – 188.0 – 42.0

butane 4 – 138.0 – 0.5

		  (i)	 Name the hydrocarbon with the highest melting point.

			   		  [1]

		  (ii)	 Describe the trend in boiling point as the number of carbon atoms changes.

			   		

			   		  [1]

	 (b)	 The table below gives the energy released when the four hydrocarbons burn.

Hydrocarbon Number of
carbon atoms

Energy released 
when burned/
kJ per mole

methane 1 900

ethane 2 1550

propane 3 2200

butane 4 2850
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		  (i)	 On the grid below plot and draw a line graph to show this information.
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			   	 [3]

		  (ii)	 Pentane is a hydrocarbon with five carbon atoms. Predict the energy 
released when pentane is burned.

			   	  kJ per mole	 [1]

	 (c)	 Complete the word equation for the combustion of methane.

methane  +  oxygen      +  
		  			
		  			  [2]
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10	 Different metal ions produce different flame colours when they are heated strongly.

	 Describe how you would use the apparatus below to carry out a flame test to identify 
two samples, one containing potassium ions and one containing calcium ions.

nichrome wire

Bunsen burner

	 Your answer should include:
	 •	 a description of the method;
	 •	 one safety precaution; and
	 •	 the results you would expect to see when each sample is tested.

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

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

© CCEA 2017

Data Leafl et
Including the Periodic Table of the Elements
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