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1 A gas turns moist blue litmus paper red, is soluble in water and is less dense than air. 
 
Which diagram shows a correct way of drying and collecting the gas? 
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2 A mixture of sand and sodium chloride can be separated in three steps. 
  
 Step 1 is to add water to the mixture. 
 The diagram shows Steps 2 and 3.  
  
 Where is pure sodium chloride collected? 
 

 
 
 

3 A gaseous mixture is made up of nitrogen, oxygen and nitrogen monoxide. 
Which diagram could show a pure sample of this mixture? 
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4 A beaker of an unknown gas Y was inverted over a porous pot containing carbon monoxide as 
shown. The apparatus was left for a while but the water level did not change.  
 

        
       The gas Y could have been  

 
A ammonia. 
 
B carbon dioxide. 
 
C chlorine. 
 
D nitrogen. 
 

 
5 The boiling points of some gases are given in the following table. 

 
gases boiling point /oC 

nitrogen 

xenon 

oxygen 

−196 

−108 

−183 

 
A mixture of liquid oxygen, nitrogen and xenon at −200 oC was heated up by 15 oC.  

Which of the substances will still be in the liquid state at this higher temperature? 

 
A nitrogen only 

B xenon only 

C a mixture of nitrogen and oxygen 

D a mixture of oxygen and xenon 
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6 An element, R, has p protons and n neutrons in its nucleus. 
 
Which of the following gives a possible correct number of protons, neutrons and electrons in a 
negative ion of an isotope of R? 
 

 protons neutrons electrons 
A  p n + 1 p + 1 
B  p n + 1 p − 1 
C  p + 1 n p + 1 
D  p + 1 n p − 1 

 
 

7 Which statement explains why potassium chloride, KCl, has a lower melting point than calcium 
oxide, CaO? 

 
A Potassium is more reactive than calcium. 

B The melting point of potassium is lower than calcium. 

C Potassium chloride is covalent but calcium oxide is ionic. 

D The forces of attraction between K+ and Cl− is weaker than that between Ca2+ and O2−. 
 
 

8 Which particles are responsible for the conduction of electricity through metals? 
 
A electrons only 

B electrons and positive ions 

C negative ions only 

D negative ions and positive ions 
 
 
9 The atomic numbers and mass numbers of elements P and Q are given below: 

 
element    atomic Number  mass number 

P     20    40 

Q     9    19 
 
What is the relative molecular mass of the compound formed between P and Q? 

 
A 29 B 38 C 59 D 78 

 
 

10 68 g of hydrogen peroxide decomposes in the presence of manganese(IV) oxide to give 1.2 dm3 
of oxygen gas as follows. 
 

2H2O2 → O2 + 2H2O 
 

What is the percentage purity of the hydrogen peroxide? 
 
A 2.5% B 5.0% C 10.0% D 15.0% 
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11 In an experiment, 4.0 cm3 of 1.0 mol/dm3 aqueous copper(II) sulfate and 8.0 cm3 of 1.0 mol/dm3 

aqueous sodium carbonate are mixed. 
 

CuSO4(aq) + Na2CO3(aq) → Na2SO4(aq) + CuCO3(s) 
 
What does the reaction vessel contain once the reaction is complete? 
 
A a colourless solution only 

B a green precipitate and a blue solution 

C a green precipitate and a colourless solution 

D a white precipitate and a colourless solution 
 

 
12 Elements X, Y and Z are all in the same period of the Periodic Table. 

 
X forms an amphoteric oxide. 

Solid Y does not conduct electricity. 

Z forms an ionic oxide, ZO. 

 
In which order do the elements appear in the Periodic Table? 
 
A X → Y → Z 

B Y → X → Z 

C Z → X → Y 

D Z → Y→ X 
 
 
13 20 cm3 of an aqueous 1.0 mol/dm3 solution of the hydroxide of metal X, exactly neutralises         

60 cm3 of aqueous 0.5 mol/dm3 sulfuric acid. 
 

       What is the formula for the sulfate of X? 
 

A X2SO4 B XSO4 C X2(SO4)3 D X(SO4)2 
 
 

14 The information below concerns 3 elements X, Y and Z.  
 
X: Its oxide is decomposed by heat to the element. 

Y: Its carbonate is not decomposed by heat. 

Z: Its oxide is not decomposed by heat but its carbonate decomposes.  

 
In order of decreasing reactivity, the 3 elements should be arranged as 

 
A Y, Z, X B X, Y, Z C Y, X, Z D X, Z, Y 
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15 The oxides of three elements, T, U and V, are added to water. 

 
 oxide of T oxide of U oxide of V 

water added dissolved to form a 
solution of pH 2 

insoluble dissolved to form a 
solution of pH 10 

 
The oxide of U is white in colour. 
 

What are T, U and V? 
 
 T U V 

A calcium aluminium sulfur 

B calcium copper sulfur 

C sulfur aluminium calcium 

D sulfur copper calcium 
 

 
16 Which of the following reagents cannot be used to differentiate sodium hydroxide solution from 

sodium chloride solution? 

 
A aqueous calcium nitrate solution 

B aqueous copper(II) nitrate solution 

C aqueous lithium nitrate solution 

D aqueous zinc nitrate solution 
 
 
17 An indicator has just been produced in the laboratory. The table shows the colours of the 

indicator at different pH values. 
 

pH colour 

0 – 3 red 

3.5 – 5 green 

6 – 14 purple 

 
 

This new indicator would be suitable for distinguishing  
 
A aqueous potassium nitrate and aqueous potassium hydroxide. 

B aqueous hydrogen chloride and carbon dioxide. 

C aqueous ammonia and aqueous potassium hydroxide. 

D water and aqueous potassium chloride. 
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18 Y is a white solid mixture that has the following properties. 

 
Y dissolves in water. 
 
When dilute hydrochloric acid is added to an aqueous solution of Y, bubbles are produced. 
 
When chlorine is bubbled through an aqueous solution of Y, the solution turns red-brown. 
 
What is present in Y? 

 

A calcium carbonate, CaCO3, and potassium bromide, KBr 

B copper(II) carbonate, CuCO3, and magnesium iodide, MgI2 

C sodium carbonate, Na2CO3, and sodium bromide, NaBr 

D sodium nitrate, NaNO3, and ammonium bromide, NH4Br 
 

 
19 An atmospheric pollutant can be removed by the process of reduction. 

Which pollutant is removed by this process? 

A carbon monoxide in a catalytic convertor 

B nitrogen dioxide in acid rain by reaction with calcium carbonate 

C nitrogen oxide in a catalytic convertor 

D sulfur dioxide from flue gases by reaction with calcium carbonate 

20 An aqueous ammonia is added to a solution of a salt. A white precipitate is formed which 
dissolves in an excess of aqueous ammonia. Which metal ion could the salt contain? 

 
A Al3+ B Ca2+ C Cu2+ D Zn2+ 

 

 
21 Iron pipes corrode rapidly when exposed to seawater. 

 
Which metal, when attached to the iron pipes, would not offer protection against corrosion? 
 
A aluminium 

B magnesium 

C copper 

D zinc 

22 Steel is an alloy of iron with a very small percentage of carbon. 
 
Which statement is correct? 

 
A A decrease in the percentage of carbon makes the steel more brittle. 
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B An increase in the percentage of carbon makes the steel softer. 

C Carbon disrupts the metallic structure of iron. 

D Iron atoms are the same size as carbon atoms. 

23 Which of the underlined substances acts as a reducing agent? 
 
A 2Mg + O2 → 2MgO 

B Cu2+ + Zn → Cu + Zn2+ 

C FeO + H2SO4 → FeSO4 + H2O 

D CuO + H2 → Cu + H2O 

24 Metal M forms a chloride MCl2.  
 
M is between copper and silver in the reactivity series. 
 
If a concentrated aqueous solution of MCl2 is electrolysed, which reactions will occur at the 
cathode and the anode? 
 
 cathode (negative electrode) anode (positive electrode) 

A  M+ + e− → M 2Cl− − 2e− → Cl2 
B M+ + e− → M 4OH− − 4e− → 2H2O + O2 
C M2+ + 2e− → M 2Cl− − 2e− → Cl2 
D M2+ + 2e− → M 4OH− − 4e− → 2H2O + O2 

 
 
25 The diagram below shows a cell. 

 

 
 

Which statement about the cell is correct? 

A Electrons pass from the magnesium electrode to the silver electrode through the 

electrolyte. 

B The cell shows that silver is more reactive than magnesium. 

C The magnesium electrode loses electrons. 

D The silver electrode is oxidised.  
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26 In an electrolysis experiment, the same amount of charge deposited 68.9 g of silver and 6.64 g 
of chromium. 

 
What is the charge on the chromium ion? 

 
A +2 B +3 C +5 D +6 
 

 
27 Which statement about the alkali metals is correct? 
 

A Their melting points decrease on descending the group. 

B Their reactivities decrease on descending the group. 

C They form covalent bonds with the halogens. 

D They form oxides on reacting with water.  

 
 
28 Which process does not result in the formation of both carbon dioxide and water? 

 
A addition of a dilute acid to a carbonate 

B complete combustion of methane 

C complete combustion of ethene 

D gently heating crystals of hydrated sodium carbonate, Na2CO3.10H2O 

 
29 Which statement about transition elements is incorrect? 
 

A Catalysts are transition elements or their compounds. 

B All coloured compounds contain transition elements.  

C Transition elements conduct electricity because they have variable oxidation states. 

 D Transition elements have high melting points due to strong attraction between positive  

  ions and a ‘sea of electrons’.  
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30 Which graph shows how the temperature alters as aqueous sodium hydroxide is added to 

diluted sulfuric acid and then the resulting solution is left to stand? 
 

 
 
 
31 The equations for three reactions are given below: 

 
Reaction 1 H2 → 2H 

Reaction 2 2H + O → H2O 

Reaction 3 HCl → H + Cl 

 
Which of these reaction(s) is/are endothermic? 

 
A Reaction 1 only. 

B Reactions 1 and 2 only. 

C Reactions 1 and 3 only. 

D Reactions 2 and 3 only.  
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32 A sample of 0.5 g of magnesium ribbon is reacted with an excess of 1 mol /dm3 hydrochloric 

acid. 
 
The volume of hydrogen produced over time is measured. 
 
The results are plotted to give graph 1. 
 
Which graph would be produced when 0.5 g of magnesium ribbon is reacted with an excess of 
2.0 mol / dm3 hydrochloric acid under the same conditions? 
 

 
 
 
33 In the reaction between zinc and hydrochloric acid, the following changes could be made to the 

conditions. 
 

1 increase in concentration of the acid 

2 increase in particle size of the zinc 

3 increase in pressure on the system 

4 increase in temperature of the system 

 
Which pair of changes will increase the rate of reaction? 

 
A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 

 
 

34 Which of the following properties shows an increase in the alkane series from  
butane → propane → ethane → methane? 
 
A boiling point 

B flammability 

C melting point 

D viscosity 
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35 In the reaction between 23 g of ethanol and excess hydrogen bromide, the mass of bromoethane 

obtained is 27 g. 
 

C2H5OH + HBr → C2H5Br + H2O 
  
What is the percentage yield of bromoethane? 
[Mr: C2H5OH, 46; C2H5Br, 109] 

 
A 25% B 50% C 60% D 75% 

 
 

36 Hydrocarbon Q, on heating with a catalyst, forms a solid compound, R.  
 
Both Q and R have the same empirical formula. 
 
What type of reaction is this? 
 
A addition polymerisation 

B condensation polymerisation 

C hydrogenation 

D substitution  
 

 
37 Petroleum can be separated into fractions using fractional distillation. 

 
Which statements are correct? 

 
       1 Alkanes used in polishes and waxes have a higher boiling point than those used as diesel 

fuel. 

       2 Any of the fractions could be used as fuels because their enthalpy changes of combustion 

are negative. 

       3 The fraction used for petrol (gasoline) is extracted from higher up the fractionating column 

than the fraction used for paraffin (kerosene). 

       4 The fraction obtained at a particular point in the fractionating column always contains the 

same compounds in the same ratio. 

 
A 1, 2 and 3 only B 1 and 4 only 

C 2 only D 3 and 4 only 
 

 
38 The cracking of one mole of X, a large alkane, produces two moles of ethene, two moles of 

propene and one mole of propane. 
 
How many carbon atoms does one molecule of X contain? 
 
A 8 B 10  C 13  D 16 
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39 What is added to polyunsaturated vegetable oils to form solid margarine?  

 
A bromine 

B hydrogen 

C oxygen 

 D water 
 
 

40 The diagram shows the partial structure of a polymer. 
 

 
 

What statement about this polymer is correct? 
 

A  It is a polyamide. 

B It is formed from the monomers  and                                 . 

 
C It is formed in an addition polymerization reaction. 

 D The partial structure shown is that of nylon.  

 
 
 

 
 
 

 

 

 
END OF PAPER 1 
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