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1	 Hazard symbols are used to warn of the risk of a substance.

	 (a)	 Using lines, match each symbol to the risk that it describes.

Hazard symbol Risk

causes severe chemical burns
and eye damage

can catch fire easily

poisonous if swallowed

					    [2]

	 (b)	 In the space below draw the hazard symbol you would expect to see on a 
chemical that must be handled with caution.

		  			  [1]
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2	 Mixtures can be separated using many different methods.

	 (a)	 Using lines, match each apparatus diagram to the name of the separating 
method it is used for.

Separating apparatus Name

simple distillation

filtration

evaporationheat

		  			  [2]

	 (b)	 Name the method that could be used to separate different colours in ink.

			   		  [1]
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3	 (a)	 The table below gives the pH of five different substances.

Substance pH

water 7

vinegar 4

sodium hydroxide 13

baking soda 8

hydrochloric acid 1

	 	 Use information in the table to answer the following questions.

		  (i)	 Name the substance that is neutral.

			   		  [1]

		  (ii)	 Name the substance that is the most alkaline.

			   		  [1]

		  (iii)	Name the substance that would turn universal indicator red.

			   		  [1]

	 (b)	 Name the type of reaction that occurs between an acid and an alkali to form a 
salt and water.

			   		  [1]
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4	 The table below shows some information about six different metals.

Metal Melting point/
°C

Density/
g/cm3 Strength Cost

aluminium 661 2.7 medium medium

copper 1083 9.0 medium high

gold 1065 19.3 medium very high

lead 328 11.4 very low low

iron 1535 7.9 very high low

tungsten 3407 19.4 very high high

	 Use information in the table and your knowledge to answer the following questions.

	 (a)	 Iron is used to make bridges. Give two reasons why iron is suitable for building 
bridges.

		  1.	 		

		  2.	 		  [2]

	 (b)	 Name the metal that would be most suitable to use in making aeroplanes. 
		  Give one reason for your choice.

		  Metal	 	

		  Reason	 	

			   		  [2]
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5	 A student tested the strength of four plastic bags (W, X, Y and Z) using the 
apparatus shown below. He used the same sized strips of each bag and added 
weights until the plastic broke.

clamp

strip of plastic bag
being tested

weights

	 (a)	 Give one way in which the student has made this a fair test.

			   		

			   		  [1]

	 (b)	 The results are shown below.

Plastic bag Weight added before plastic broke/N

W 1000

X 1250

Y 4500

Z 500
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		  (i)	 Use the grid below to draw a bar chart of these results.
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[2]

		  (ii)	 Which plastic bag (W, X, Y or Z) was the strongest?

			   	  	 [1]

	 (c)	 Plastic bags are non-biodegradable and often end up in landfill.

		  (i)	 Give one advantage of disposing of plastic bags in landfill.

			   		

			   		  [1]

		  (ii)	 Why is being non-biodegradable a disadvantage when using landfill for 
disposal? 

			   		

			   		  [1]
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6	 Shown below is a forensic scientist wearing protective clothing at a crime scene.

	 (a)	 Why do forensic scientists wear protective clothing when collecting evidence at 
a crime scene?

			   		

			   		  [1]

	 (b)	 Fingerprints can be made visible at a crime scene using powders.

		  (i)	 Name one type of fingerprint pattern.

			   		  [1]

		  (ii)	 Apart from using a powder, give one other way that fingerprints can be 
made visible.

			   		  [1]

		  (iii)	Apart from being used as evidence, give one other use for fingerprints.

			   		  [1]
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	 (c)	 Other evidence from a crime scene may contain metal ions that can be identified 
using a flame test. Given below are the steps to carry out a flame test, but they 
are not in the correct order.

		  A	 Record the colour of the flame.
		  B	 Dip the nichrome wire into concentrated acid.
		  C	 Put the wire into the blue Bunsen flame to clean it.
		  D	 Dip the wire into the acid again and then into the sample.
		  E	 Place the wire with the sample into the blue Bunsen flame.

		  (i)	 Put the steps in the correct order. The first one has been done for you.

			   B                	 [2]

		  (ii)	 Complete the table below.

Metal ion Symbol Flame colour

potassium K+

lithium crimson

			   	 [2]
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7	 All known elements can be found in the modern Periodic Table.

	 (a)	 Name the Russian chemist who developed the first periodic table in 1869.

			   		  [1]

	 (b)	 Name the Group of elements that was not included in the first periodic table that 
was developed in 1869.

			   		  [1]

	 (c)	 The symbols of some elements are given below.

H             Cl             Fe             Na             Cu             Ne             O

		  Use only the elements listed above to answer the following questions.

		  (You may find your Data Leaflet useful.)

		  (i)	 Give the symbol for the element that is found in Group 6 of the modern 
Periodic Table.

			   	  	 [1]

		  (ii)	 Give the symbol for the element that is a halogen.

			   	  	 [1]

		  (iii)	Give the symbol for the element that has the highest atomic number.

			   	  	 [1]

*20GSA2110*

*20GSA2110*



13913

BLANK PAGE 

DO NOT WRITE ON THIS PAGE

(Questions continue overleaf)

[Turn over

*20GSA2111*

*20GSA2111*



13913

8	 The table below shows the percentage of the most common elements found in the 
Earth’s crust.

Element Percentage

aluminium 8.1

calcium 3.6

iron 5.0

magnesium 2.1

oxygen 46.0

potassium 2.6

silicon 28.0

sodium 2.9

titanium 0.4

	 You may find your Data Leaflet useful to answer the following questions.

	 (a)	 Name the most common metal in the Earth’s crust.

			   		  [1]

	 (b)	 Calculate the total percentage of Group 2 metals in the Earth’s crust.

			   	  % 	 [1]
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	 (c)	 One of the minerals found in the Earth’s crust is called microcline, it has the 
formula KAlSi3O8.

		  (i)	 Name the elements in microcline (KAlSi3O8).

			   		

			   		  [1]

		  (ii)	 How many atoms are represented by this formula, KAlSi3O8?

			   	  	 [1]
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9	 Information about some Group 1 metals in the Periodic Table is given below.

Metal Atomic
number

Melting point/
°C

Density/
kgm–3

lithium 3 180 530

sodium 11 98 970

potassium 19 64 860

rubidium 37 39 1530

caesium 55 29 1870

	 (a)	 Complete the sentence below to give the trend shown by the melting points of 
these metals.

		  As the atomic number 

			   		  [1]
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	 The graph below shows the density of Group 1 metals plotted against their atomic 
number.
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	 (b)	 From this graph, a student concluded:

		  ‘As the atomic number increases so does the density of the metal.’

		  Explain why this conclusion is not correct.

			   		

			   		  [1]
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	 (c)	 A sodium atom has 11 electrons. 

		  (i)	 Complete the diagram below to show how these electrons are arranged in a 
sodium atom.	 [1]

nucleus

		  (ii)	 Describe fully how a sodium ion is formed from a sodium atom.

			   		

			   		  [2]

		  (iii)	With reference to electrons, give one reason why all Group 1 metals react in 
a similar way with water.

			   		

			   		  [1]

		  (iv)	Describe how Group 1 metals are stored in the laboratory.

			   		  [1]
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10	 (a)	 Compare the reactivity of sodium and calcium with water.

		  Your answer should include:

		  •	 two similarities between the reactions;
		  •	 two differences you would observe during the reactions; and
		  •	 the products of the reactions.

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

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		

			   		  [6]

	 (b)	 Apart from wearing safety goggles, give one safety precaution needed when 
sodium is being added to water.

			   		  [1]
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11	 Crude oil is a source of hydrocarbons.

	 (a)	 What is meant by the term hydrocarbon?

			   		

			   		  [2]

	 (b)	 The diagram below shows the industrial process used to separate hydrocarbons 
from crude oil.

Refinery gas used for fuel in gas ovens

used as fuel in cars

Naphtha used for making chemicals

used for fuel in jet engines

Diesel used as fuel in cars and lorries

Fuel oil used for central heating

Bitumen used for road surfaces

		  (i)	 Complete the diagram above by adding the names of the fractions in the 
boxes provided.	 [2]

		  (ii)	 What property of hydrocarbons is used to separate them in this process?

			   Circle your answer.

melting point          :          density          :          boiling point
			   	 [1]
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	 (c)	 One group of hydrocarbons is the alkanes.

		  (i)	 Name the alkane with the molecular formula CH4.

			   		  [1]

		  (ii)	 Give the number of carbon and hydrogen atoms in a molecule of ethane.

			   carbon      hydrogen 	 [1]

		  (iii)	 In the space below, draw the structure of propane (C3H8).

			   	 [1]

	 (d)	 Complete the word equation below for the combustion of alkanes.

		  alkane  +      carbon dioxide  +  water

			   	 [1]

THIS IS THE END OF THE QUESTION PAPER
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Carbonate
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