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1	 This question is about rusting and other similar reactions.

	 (a)	 Complete the following definition of oxidation using the correct words 
from the list below.

 hydrogen              carbon              oxygen              water

 addition              oxidation              evaporation

	 	 Oxidation is the addition of  or the 

	 	 removal of  from a substance. 

	 	 Reduction is the opposite of .	  [3]

	 (b)	 Identify the following reactions as oxidation or reduction by placing a 
tick (3) in the correct column.

Description of reaction Oxidation Reduction

Burning coal on a fire

An iron bridge rusting

The reaction of copper(II) oxide with hydrogen

			   		  [3]
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	 (c)	 The rusting of iron can lead to some materials becoming unusable or 
unsightly. 		
Various methods can be used to prevent rusting.

	 	 Use lines to connect each object to a correct method of rust 
prevention. Each method should be used no more than once. 

	 	 One has been done for you.

Oiling

Method of
rust prevention

Galvanising with zinc

Plastic coating

Tin plating

Chrome plating

Iron bucket

Bicycle chain

Food cans

Bicycle handlebars

Car bonnet

Object

Painting

			   		  [4]
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2	 This question is about rates of reaction and factors that affect rate.

	 (a)	 A reaction was carried out between magnesium and dilute sulfuric 
acid.

	 	 State whether the following changes would increase, decrease or 
have no effect on the rate of the reaction.

Change made Effect on rate
(increase/decrease/none)

Decreasing the temperature

Increasing the concentration of the acid

Breaking the magnesium into smaller pieces

Increasing the volume of the acid

			   		  [4]

	 (b)	 The sentence below is not complete.

	 	 The rate of a chemical reaction tells you …	

	 	 Which one of the four statements (1, 2, 3 or 4) below is needed to 
complete the sentence?	  

	 	 Put a tick (3) in the correct box.		
				  
1	 the mass of reactants needed. 	

	 	 2	 which products are formed. 	

	 	 3	 how to carry out the reaction. 	

	 	 4	 the speed at which the reaction happens. 	
	 	
	 					    [1]

	 (c)	 Explain briefly why a catalyst can be used more than once.

	 	 A catalyst can be used more than once because �

	 	 �

	 	 �   [1]
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	 (d)	 A group of students were investigating how surface area affects the 
rate of the reaction between excess dilute hydrochloric acid and 0.25 g 
of calcium carbonate lumps.

	 	 They collected the following results for the reaction carried out at 
20 ºC and presented the information in the graph below.

Time/s 0 20 40 60 80 100 120 140 160 180 200

Volume of 
gas/cm3 0 16 30 40 48 54 56 58 60 60 60
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	 	 Use the graph and your knowledge to answer the following questions.

		  (i)	 What volume of gas was formed in the first 50 seconds?

			   �   [1]

		  (ii)	 How many seconds did it take for all of the solid to react?

			   �   [1]
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		  (iii)	The students repeated the experiment using 0.25 g of powdered 
calcium carbonate. 

			   On the same axes draw the curve you would expect to get for the 
reaction carried out using 0.25 g of powdered calcium carbonate. 
You should assume that all other variables were kept the same as 
in the original experiment.	  [2]
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3	 (a)	 Exothermic processes give out heat and endothermic processes take 
in heat. 

		  (i)	 Complete the table to show which of the processes are 
exothermic and which are endothermic. One has been done for 
you.

Process Exothermic or Endothermic

photosynthesis endothermic

burning wood

melting ice cubes 

neutralising acid with alkali

making chemical bonds

			   		  [4]

		  (ii)	 When limestone (calcium carbonate) is heated it breaks down into 
two simpler substances. 

 calcium carbonate    calcium oxide  +  carbon dioxide

			   Which two words are used to describe this type of reaction?

			   �   [2]
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	 (b)	 A new limestone quarry is to be created on the outskirts of a scenic 
village. 

 	 	 The limestone will be blasted from the quarry rock and then taken in 
dumper trucks to a nearby crushing plant. The crushed limestone will 
then be carried in heavy lorries for use in various parts of the country. 

 
	 	 Describe the advantages and disadvantages, to the local village 

people, of having a quarry situated near to where they live. 

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

	 	 Advantages:

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 Disadvantages:

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �

	 	 �   [6]
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4	 The following question is about non-metals and their compounds.

	 (a)	 Each of the tests listed below are used to identify a particular 
substance. 

	 	 Complete the table with the name of the correct substance that the 
test is used for.

Description of test Name of substance

Anhydrous copper(II) sulfate turns from 
white to blue

Glowing splint relights

Limewater turns from colourless to milky

Lighted splint causes a “popping” sound

	 				    [4]

	 (b)	 The following diagram shows the apparatus used to collect the gas 
that forms when zinc reacts with excess hydrochloric acid.

tap funnel

water

hydrochloric 
acid

delivery
tube

conical flask

zinc

trough

A

beehive shelf

		  (i)	 Name the gas produced in the reaction between zinc and 
hydrochloric acid.

			   �   [1]

		  (ii)	 Name the piece of apparatus labelled A.

			   �   [1]

		  (iii)	What happens to the water level in apparatus A as the zinc and 
hydrochloric acid react?

			   �   [1]
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	 (c)	 When heated, carbon reacts with oxygen to form carbon dioxide or 
carbon monoxide.

		  (i)	 What is the full name given to the reaction in which carbon reacts 
with a limited supply of oxygen forming carbon monoxide?  
Circle the correct answer.

combustion          incomplete combustion          complete combustion

			   		  [1]

		  (ii)	 What is the chemical formula of the gas carbon monoxide?

			   �   [1]

		  (iii)	Many homes with fires and boilers are now fitted with carbon 
monoxide detectors to make them safer. 

			   Why is carbon monoxide more dangerous than carbon dioxide?

			   �   [1]

	 (d)	 Carbon dioxide is dissolved in water to make it fizzy.

		  (i)	 Complete the symbol equation for the reaction between carbon 
dioxide and water.

			   CO2  +  H2O     	 [1]

		  (ii)	 What colour will be observed if universal indicator is added to 
water containing dissolved carbon dioxide?

			   Circle the correct colour.

blue             green             orange
	 				    [1]

	 (e)	 Sulfur will burn in oxygen to form the gas sulfur dioxide.

		  (i)	 What colour is the flame produced when sulfur burns in oxygen?

			   �   [1]

		  (ii)	 What word can be used to describe the smell of the gas sulfur 
dioxide?

 			   Circle the correct answer.

 odourless             pungent             sweet             toxic
			   		  [1]
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5	 This question is about the reactivity series of metals.

	 (a)	 (i)	 Describe three things you would observe when potassium metal 
reacts with cold water. 

			   1. �

			   �

			   2. �

			   �

			   3. �

			   �   [3]

		  (ii)	 Name the solution formed when potassium reacts with water.

			   �   [1]

	 (b)	 Iron does not react readily with cold water but does react with steam.

		  (i)	 Complete the word equation for the reaction of iron with steam. 

			   iron  +  steam                                    +
			   		   [2]

		  (ii)	 What colour is the solid product from the reaction of iron with 
steam?

 			   Circle the correct answer:

black                white                blue                yellow
			   		  [1]

		  (iii)	Name one other metal which reacts with steam but not with cold 
water.

			   �   [1]
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	 (c)	 Magnesium ribbon burns in air. The product is magnesium oxide. 

		  (i)	 Describe how you would safely carry out this experiment in the 
laboratory.

			   �

			   �

			   �

			   �

			   �   [2]

		  (ii)	 State two things you would see when magnesium ribbon burns  
in air.

			   1. �

			   2. �   [2]
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6	 This question is about hard water and soft water.

	 (a)	 From the list below circle the two ions which cause hardness in water. 

 Al3+              Ca2+              SO4
2–              Cl–              Mg2+              Na+

	 						   
			   [2]

	 (b)	 Complete the table below to show if hard water and soft water will 
form a lather when shaken with detergent. 

Type of water Effect of detergent,
lather or no lather

hard water

soft water

			   		  [2]

	 (c)	 Water can be described as soft water, temporary hard water or 
permanent hard water. 

		  (i) 	 Describe an experiment to show that a sample of water is soft 
water.

			   �

			   �

			   �   [2]

		  (ii)	 Describe an experiment to show that a sample of hard water is 
temporary hard water.

			   �

			   �

			   �

			   �

			   �   [3]
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7	 This question is about relative formula masses and using and 
understanding the term mole. 

	 (a)	 Calculate the relative formula mass (RFM) of each of the following 
substances.

 	 	 (relative atomic masses:	 H =1, 	 C = 12,	 N = 14,  
			   O = 16, 	 S = 32, 	 Ag = 108)

		  (i) 	 ethane C2H6

			   		  [1]

		  (ii)	 silver nitrate AgNO3

			   		  [1]

		  (iii)	ammonium sulfate (NH4)2SO4

			   		  [1]

	 (b)	 What do you understand by the term “a mole of a substance”?

	 	 A mole of a substance is �

	 	 �

	 	 �   [2]
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	 (c)	 The relative formula mass of aluminium oxide is 102. 

		  (i) 	 What is the mass of 0.40 moles of aluminium oxide?

			   		  g  [1]

		  (ii)	 How many moles are in 255 grams of aluminium oxide?

			   		  [1]

		  (iii)	Scale is important in industrial chemistry. How many moles are 
there in 102 kg of aluminium oxide? Circle the correct answer.

1                   100                   1000                   10 000

			   		  [1]
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8	 This question is about nitrogen gas and ammonia gas.

	 (a)	 (i) 	 Give two physical properties of nitrogen gas.

			   1. �

			   2. �   [2]

		  (ii)	 Nitrogen gas can be used to make ammonia. Give one other use 
of nitrogen gas.

			   �   [1]

	 (b)	 Ammonia is produced from nitrogen and hydrogen gas in the Haber 
process.

		  (i)	 Name the catalyst used in the Haber process. 

			   �   [1]

		  (ii)	 What temperature is used in the Haber process?

			   �  °C  [1]

		  (iii) 	Give two uses of ammonia. 

			   1. �

			   2. �   [2]
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9	 (a)	 Fossil fuels contain carbon and are non-renewable. 
	 	 From the list below, circle three fossil fuels.

oxygen                           wood                           oil

 coal                           peat                           hydrogen

			   		  [3]

	 (b)	 Methane is an alkane with the formula CH4.

		  (i) 	 What is the formula of the alkane, butane?
 			   Circle the correct answer.

C4H6                     C4H8                     C4H10                     C4H12

			   		  [1]

		  (ii)	 What is the name of the substance which has the formula C2H4?
 			   Circle the correct answer.

 methene                  ethene                  propene                  ethane

			   		  [1]

		  (iii)	Write a balanced symbol equation for the complete combustion of 
methane.

			   �   [3]

THIS IS THE END OF THE QUESTION PAPER
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Most chlorides, bromides and iodides
EXCEPT 
silver and lead chlorides, bromides and iodides

SOLUBILITY IN COLD WATER OF COMMON SALTS, HYDROXIDES AND OXIDES

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

All sodium, potassium and ammonium salts

All nitrates

Most sulfates 
EXCEPT 
lead and barium sulfates
Calcium sulfate is slightly soluble

Positive ions Negative ions
Name Symbol Name Symbol

Ammonium +
4NH Carbonate −2

3CO

Chromium(III) +3Cr Dichromate −2
72OCr

Copper(II) +2Cu Ethanoate −COOCH3

Iron(II) +2Fe Hydrogen carbonate −
3HCO

Iron(III) +3Fe Hydroxide −OH

Lead(II) +2Pb Methanoate −HCOO

Silver +Ag Nitrate −
3NO

Zinc +2Zn Sulfate −2
4SO

Sulfite −2
3SO
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