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1. Stearic acid has a melting point of 69oC. 
 
A heated sample of pure stearic acid is cooled and the temperature is recorded every minute 
for 30 minutes. A graph of the results is shown. 
 

 
 

Which process occurs between 8 and 12 minutes? 
 

 A boiling 
 B condensing 
 C freezing 
 D melting 
  
2. Two samples of a colourless solution are tested separately with aqueous sodium hydroxide, 

NaOH(aq), and aqueous ammonia, NH3(aq), and the results are recorded. 
 

 A white precipitate is formed with two drops of NaOH(aq). This precipitate dissolves 
in an excess of NaOH(aq). 
 

 A white precipitate is formed with two drops of NH3(aq). This precipitate dissolves in 
an excess of NH3(aq). 

 
What can be deduced from these results?  
 

 A The anion present is Cl-. 
 B The anion present is not Cl-. 

 C The cation present is Al3+. 
 D The cation present is Zn2+. 
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3. A student uses paper chromatography to find an Rf value for Fe3+(aq). The result is shown.  
 

 
 
To make the spot containing Fe3+(aq) more visible, the paper is sprayed with aqueous 
sodium hydroxide so that a precipitate of iron(III) hydroxide forms.  
 
Under the conditions of the experiment, the Rf value of Fe3+(aq) is given by …..1…..  
 
The colour of the precipitate is …..2….. . 
 
Which row correctly completes gaps 1 and 2? 
 

  1 2  

 
A 

𝑥

𝑦
 green 

 

 

 
B 

𝑥

𝑦
 red-brown 

 
 
 

 
C 

𝑦

𝑥
 

green 
 

 

 
D 

𝑦

𝑥
 red-brown 
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4. The diagram shows a diffusion experiment. 

 

 
 
Which gas, when present in the beaker over the porous pot, will cause the water level at Y 
to rise? 
 

 A carbon dioxide 
 B chlorine 
 C methane 
 D nitrogen dioxide 
  
5. Two particles have the symbols Feଶ଺

ହସ 2+ and Coଶ଻
ହଽ 3+. 

 
Which statement about these particles is correct? 
 

 A They contain the same number of electrons. 
 B They contain the same number of neutrons. 
 C They contain the same number of protons. 
 D They do not contain the same number of protons, neutrons or electrons. 
  
6. Magnesium exists in three stable isotopes, Mg-24, Mg-25, Mg-26.  

 
Which statements are correct about the properties of the isotopes? 
 

1 The isotopes have the same number of electrons in their outermost shells. 
2 The isotopes have the same physical properties. 
3 The isotopes react with hydrochloric acid in the same manner. 

 
 A 1 and 2 only 
 B 1 and 3 only 
 C 2 and 3 only 
 D 1, 2 and 3 
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7. What happens to an atom of a Group 2 element when it forms a compound with oxygen? 

 
 A It bonds with two atoms of oxygen. 
 B It takes two electrons from an atom of oxygen. 
 C It shares two electrons with an atom of oxygen. 
 D It transfers two electrons to an atom of oxygen. 
  
8. Which statements about the substances, at room temperature and pressure, is correct? 

 

 
 

 A W and X conduct electricity. 
 B W and Y are elements. 
 C X and Z dissolve in water. 
 D Y and Z have low melting points. 
  
9. Ethane, C2H6, and ammonia, NH3, are covalent compounds. 

 
The dot and cross diagrams of these compounds are shown below. 
 

 
 
Which statements are correct? 
 

1 A molecule of ethane contains twice as many hydrogen atoms as a molecule of 
ammonia. 

2 An unreacted nitrogen atom has five outer electrons. 
3 In a molecule of ethane, the bond between the carbon atoms is formed by sharing 

two electrons, one from each carbon atom. 
 

 A 1, 2 and 3 
 B 1 and 2 only 
 C 1 and 3 only 
 D 2 and 3 only 
  
10. A series of experiments were carried out to investigate the properties of a newly discovered 

substance. Which observation shows that the substance cannot be an element? 
 

 A It melts at a fixed temperature. 
 B It forms cation with two oxidation states. 
 C It decomposes to give a colourless gas when heated in the air. 
 D Electrolysis of the molten substances gave one product. 
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11. The relative molecular mass, Mr, of liquid Z is 60. Z contains 40.0% carbon, 6.70% hydrogen 
and 53.3% oxygen.  
 
Which row shows the correct empirical and molecular formulae of Z? 
 

  empirical formula molecular formula  

 A CH2O CH2O  
 B CH2O C2H4O2  
 C C2H4O2 C2H4O2  
 D CH3O C2H6O2  
  
12. The equation for the reaction between ethyne, C2H2, and oxygen is shown.  

 
2C2H2(g) + xO2(g) → yCO2(g) + zH2O(g) 

 
When the equation is balanced, what is x? 
 

 A 2 
 B 3 
 C 4 
 D 5 
  
13. Aqueous silver nitrate, AgNO3, reacts with aqueous potassium chromate (VI), K2CrO4, to 

give a yellow precipitate.  
 
What is the ionic equation for this reaction? 
 

 A 2AgNO3 (aq) + K2CrO4 (aq)  Ag2CrO4 (s) + 2KNO3(aq) 
 B 2Ag+ (aq) + 2NO3

– (aq) + 2K+ (aq) + CrO4
2–(aq)  Ag2CrO4 (s) + 2NO3

– (aq) + 2K+ (aq) 

 C 2Ag+ (aq) + CrO4
2–(aq)  Ag2CrO4(s) 

 D Ag+ (aq) + CrO4 – (aq)  AgCrO4(s) 
  
14. When gases react, the volume of gaseous reactants may be different from the volume of 

gaseous products.  
 
For which reaction is the percentage change in the volume of gas largest? (Assume each 
reaction goes to completion.) 
 

 A 2SO2(g) + O2(g)  2SO3(g) 
 B CH4(g) + 2O2(g)  CO2(g) + 2H2O(g) 
 C N2(g) + 3H2(g)  2NH3(g) 
 D 2C2H6(g) + 7O2(g)  6H2O(g) + 4CO2(g) 
  
15. An aqueous solution is made by dissolving 3.4 g of sodium hydroxide, NaOH, to make 500 

cm3 of solution.  
 
What is the concentration, in mol / dm3, of this sodium hydroxide solution? 
 

 A 0.0068 
 B 0.085 
 C 0.17 
 D 6.8 
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16. The table below shows the results of different experiments conducted in two acids, X and Y, 
of equal concentration. 
 
 X Y 

conductivity of solution 400 mS 7.0 mS 

temperature change when 
excess acid reacted with 
100cm3 of 1.0 mol/dm3 
sodium hydroxide 

6.9 oC 6.7 oC 

reaction with magnesium 
Hydrogen gas produced 

rapidly with rapid 
effervescence 

Hydrogen gas produced 
slowly with gradual 

effervescence 
 
(mS is the unit for conductivity) 
 
Which of the following deductions can be made about acids X and Y? 
 

 
A X is a weak acid but Y is a strong acid. 

 
B X is a strong acid but Y is a weak acid. 

 
C 

Both X and Y are strong acids, but 1 mole of X gives 1 mole of hydrogen ions while 1 
mole of Y gives 2 moles of hydrogen ions. 

 
D 

Both X and Y are strong acids, but 1 mole of X gives 2 moles of hydrogen ions while 
1 mole of Y gives 1 mole of hydrogen ions. 

  
17. 1.0 g of the following oxides are added separately to water. Which of the following shows the 

correct pH of the resulting solution? 
 

 
 oxide 

pH of the resulting 
solution 

 

 A sulfur dioxide 13  
 B sodium oxide 8  
 C carbon monoxide 4  
 D nitrogen dioxide 2  
  
18. The table shows the colour change for three pH indicators used in the laboratory. 

 

indicator 
colour change 

low pH   high pH 
pH at which colour change 

takes place 
phenolphthalein colourless to pink 9.0 

bromothymol blue yellow  blue 6.5 
methyl orange red  yellow 4.0 

 
Which solution shows the correct colour at its given pH? 
 

  pH indicator used colour  

 A 2 methyl orange yellow  
 B 5 bromothymol blue blue  
 C 9 bromothymol blue blue  
 D 12 phenolphthalein colourless  
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19. Four test-tubes are set up as shown. 
 

 
 
What is the effect of adding dilute hydrochloric acid to each test-tube? 
 

  W X Y Z  
 A ᵡ √ ᵡ √ key 
 B √ ᵡ √ ᵡ ᵡ = clear solution 
 C √ ᵡ √ √ √ = precipitate formed 
 D √ ᵡ ᵡ ᵡ  
  
20. Which of the following methods is most suitable for preparing magnesium nitrate? 

 
 A Add excess nitric acid to magnesium oxide. Filter and crystallise the filtrate. 
 B Add excess magnesium carbonate to nitric acid. Filter and crystallise the filtrate. 
 

C 
Add equal volumes of 0.1 mol/dm3 magnesium hydroxide and 0.1 mol/dm3 nitric acid 
together. 

 
D 

Add equal volumes of aqueous magnesium chloride and aqueous sodium nitrate 
together and filter. 

  
21. Which row correctly describes the conditions used in the Haber process? 

 
 

 temperature / oC pressure / atm catalyst  

 A 400 350 vanadium (V) oxide  
 B 450 250 iron  
 C 200 350 vanadium (V) oxide  
 D 300 250 iron  
  
22. Which are redox reactions?  

 
1 2Fe2+ + Cl2 → 2Fe3+ + 2Cl –  

 
2 H2SO4 + Zn → ZnSO4 + H2  

 
3 Pb(NO3)2 + 2NaCl → PbCl2 + 2NaNO3 

 
 

 A 1, 2 and 3 
 B 1 and 2 only 
 C 1 and 3 only 
 D 2 and 3 only 
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23. Which of the following reactions shows the greatest increase in oxidation state of the 
underlined element? 
 

 A 2ClO2   +   8HCl      5Cl2   +   4H2O 
 B I2   +   S2O3

2-      2I-   +   S4O6
2- 

 C Mg   +   Zn2+      Mg2+   +   Zn 
 D 2NaBrO2      NaBrO4   +   NaBr 
  
  
24. Electrolysis is used to plate a metal coin with silver. The coin is used as an electrode in a 

suitable electrolyte.  
 
Which row is correct? 
 

  coin electrolyte  

 A anode AgCl (aq)  
 B anode AgNO3 (aq)  
 C cathode AgCl (aq)  
 D cathode AgNO3 (aq)  
  
  
25. Which of the following is not true of the hydrogen fuel cell? 

 
 A The electrolyte must contain an alkali or an acid. 
 B The equation at the cathode is O2 (g)   +   2H2O (l)   +   4e-      4OH- (aq). 
 C The hydrogen gas used is obtained from the fractional distillation of liquefied air. 
 D Water is produced as a by-product. 
  
26. Elements W, X, Y and Z are shown. 

 

 
 
Which of the following statements are correct? 
 

1 Z is found in nature in the elemental state. 
2 W is more metallic than X. 
3 W is more metallic than Y. 
4 X forms a covalent compound with hydrogen. 

 
 A 2 and 3 
 B 1, 2 and 3 
 C 2 and 4 
 D All of the above 
  

 



10  

10  

27. The reactivity of the halogens decreases down the group. 
 
Which statement explains this observation? 
 

 
A 

Decreasing distance between the nucleus and the outer shell makes it easier for the 
atom to attract electrons. 

 
B 

Increasing distance between the nucleus and the outer shell makes it easier for the 
atom to attract electrons. 

 
C 

Decreasing distance between the nucleus and the outer shell makes it harder for the 
atom to attract electrons. 

 
D 

Increasing distance between the nucleus and the outer shell makes it harder for the 
atom to attract electrons. 

  
28. Compound Y is thermally decomposed with carbon using the following set-up. 

 
A brown solid is formed in the reaction tube and a white precipitate forms in limewater. 
 
What could be compound Y? 
 

 
 

 A copper (II) oxide 
 B calcium oxide 
 C magnesium oxide 
 D sodium oxide 
  
29. Galvanising is the process in which a layer of zinc is coated onto steel. 

 
Which of the following will take place in galvanised steel? 
 

 A The displacement of iron by zinc. 
 B The oxidation of zinc to zinc oxide. 
 C The reaction of iron with zinc. 
 D The rusting of iron. 
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30. An endothermic reaction has an activation energy of x. 
 
Which energy profile diagram correctly represents this reaction? 

 
  
31. The formation of liquid water from hydrogen and oxygen may occur in three stages.  

 
1 2H2 (g)   +   O2 (g)   →   4H(g)   +   2O(g)  
2 4H (g)   +   2O (g)   →   2H2O(g)  
3 2H2O (g)   →   2H2O (l)  

 
Which stages are endothermic? 
 

 A 1, 2 and 3 
 B 1 only 
 C 1 and 3 
 D 2 only 
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32. In four separate experiments, 1, 2, 3 and 4, nitric acid is added to an excess of marble pieces 
and the volume of carbon dioxide gas formed is measured. 
 
In all four experiments the same volume of nitric acid is used.  
 
The concentration, or temperature, or both concentration and temperature of the nitric acid, 
are changed.  
 
The results of the experiments are shown on the graph. 
 

 
 

Which statement is correct? 
 

 A A lower concentration of acid is used in experiment 3 than in experiment 1 
 B Experiment 4 is faster than experiment 3. 
 C The acid used in experiment 2 is of a lower concentration than in experiment 1. 
 D The temperature of the acid is the same in experiments 1 and 2. 
  
33. Which of the following reactions will not be affected by an increase in the surface area of 

reactant particles? 
  

 A BaCl2 (aq)   +   Na2SO4 (aq)      BaSO4 (s)   +   2NaCl (aq) 
 B CaCO3 (s)   +   2HNO3 (aq)      Ca(NO3)2 (aq)   +   CO2 (g)   +   H2O (l) 
 C Cu (s)   +   2AgNO3 (aq)      Ca(NO3)2 (aq)   +   2Ag (s) 
 D Mg (s)   +   2HCl (aq)      MgCl2 (aq)   +   H2 (g) 
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34. The diagram shows a fractionating column used in the separation of petroleum. 
 

 
 
 
Which row explains why fraction R is collected above fraction S? 
 

  boiling point of R average molecular mass of R  

 A greater than S greater than S  
 B greater than S smaller than S  
 C smaller than S greater than S  
 D smaller than S smaller than S  
  
35. Which of the following structure is not an isomer of butene? 
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36. Compound Q reacts with hydrogen gas in the presence of a nickel catalyst at 150 oC to form 
compound R. 
 
Which of the following statements is true of Q and R? 
 

 A Both Q and R can decolourise aqueous bromine in the dark. 
 B If Q is ethene, R is propane. 
 C Q is unsaturated while R is saturated. 
 D Q undergoes substitution reaction to form R. 
  
37. A carboxylic acid with molecular formula C4H8O2 reacts with an alcohol with molecular 

formula C3H8O to form an ester.  
 
What is the formula of the ester formed? 
 

 

A 

 
 

B 

 
 

C 

 
 

D 

 
  
38. Which of the following will not allow a student to distinguish between ethanol and ethanoic 

acid? 
 

 A acidified potassium manganate (VII) 
 B blue litmus paper 
 C red litmus paper 
 D sodium carbonate 
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39. The equation shows the formation of a polymer called Kevlar. 
 

 
Which row describes Kevlar? 
 

  how the monomer is formed type of polymer  

 A addition polymerisation polyamide  
 B addition polymerisation polyester  
 C condensation polymerisation polyamide  
 D condensation polymerisation polyester  
  
40. Which statement is true of flue gas desulfurisation? 

 
 A Air pollutants are removed by this method. 
 B Calcium carbonate is used to remove flue gases. 
 C Carbon monoxide is formed when sulfur dioxide is removed. 
 D Gypsum is formed when sulfur dioxide reacts with calcium carbonate. 

 
 

END OF PAPER
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