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1 The diagram shows four pieces of laboratory apparatus. 
 
  
 
  
 
 
 
 
 
 
 
 
 Which apparatus is/are essential to find out if dissolving a salt in water is an endothermic 

process? 
  

 electronic 
balance 

measuring 
cylinder stop watch thermometer 

A 
B 
C 
D 

ꭕ 

√ 
ꭕ 

√ 

ꭕ 

ꭕ 

√ 

√ 

ꭕ 

ꭕ 

ꭕ 

√ 

√ 

√ 

√ 

ꭕ 

 
 
2 Equal volumes of two liquids to be separated are placed in the apparatus below. 
 
   
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 The purity of each liquid collected can be improved by 
 
 A adding boiling chips into the round-bottomed flask 
 B using a longer condenser 
 C using a longer fractionating column 
 D stoppering the conical flask 

  

electronic balance measuring cylinder  stop watch thermometer 

Conical flask 

Round-bottomed 
flask 
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3 The results of a paper chromatography experiment are shown.  
 
 X is an aqueous solution of a salt of a Group I element.  
 Y is an aqueous solution of a salt of a transition element. 
 

 
  
  
 
 
 
 
 
 Which row is correct? 
  

 larger Rf value requires a locating agent 
A 
B 
C 
D 

X 

X 

Y 

Y 

X 

Y 

X 

Y 

 
 
4 An organic chemist attempts to synthesise a new fragrance (a compound) by the following 

chemical reaction. 
compound X + compound Y → fragrance 

   
 After one hour, a sample of the fragrance is removed and compared with pure samples of 

compounds X and Y using paper chromatography. 
 
  Which chromatogram shows that the reaction has produced a pure sample of the fragrance? 

 
 A   B 
 
 
 
 
 
 
 
 
 C D 
  

X Y sample 

X Y sample X Y sample 

X Y sample 
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5 A chemist wants to obtain hexane (boiling point 68 ⁰C) from a mixture of hexane and water. 
What is the best method to use? 

 
 A fractional distillation  B paper chromatography 
 C separating funnel   D simple distillation 
 
 
6 The table gives data about four substances.  
  

 melting point / ⁰C  boiling point / ⁰C 
W 

X 

Y 

Z 

−182 

−112 

−7 

39 

−162 

−108 

59 

688 

 
 When the ambient temperature is cooled to −110 ⁰C, which substance(s) has/have particles in 

a disorderly arrangement? 
 
 A W only B W and X 
 C Y and Z D W, X and Y 
 
 
7 Mineral wool soaked in aqueous ammonia is placed in the apparatus shown. 
 

 
 
 
 
 
 
 After five minutes, the damp red litmus paper turned blue. Which process led to this change? 
  
 A crystallisation 
 B condensation 
 C  diffusion 
 D sublimation 
 
 
8 The nuclide notations for two atoms are given below, along with two possibly correct 

statements. 
 

X29
63  ,  Y29

65  
 
 Statement 1: Both atoms are isotopes of copper. 
 Statement 2: Both atoms have variable oxidation states. 
 
 Which of the following is correct? 
 
 A  Both statements are correct and statement 2 explains statement 1. 
 B  Both statements are correct but statement 2 does not explain statement 1. 
 C  Statement 1 is correct but statement 2 is incorrect. 
 D  Statement 2 is correct but statement 1 is incorrect. 

mineral wool soaked 
in aqueous ammonia damp red litmus 

papmineral wool 
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9 Which statement is correct for Be4
9 2+? 

 
 A Most of the ion consists of empty space. 
 B The ion contains 15 subatomic particles in the nucleus. 
 C The ion contains more protons than neutrons in the nucleus. 
 D The ion has an electronic arrangement of 2.2. 
  
 
10 Which substances do not contain covalent bonds? 
 
  1 aqueous hydrochloric acid     
  2 ethanoic acid     
  3 helium gas 
  4 sulfur 
 
 A 1 and 2 B 1 and 3 
 C 2 and 3 D 3 and 4 
 
 
11 Buckminsterfullerene has the formula of C60. The bonding in Buckminsterfullerene is similar to 

the bonding in graphite. Their structures are as shown. 

               

  

 Four statements regarding the Buckminsterfullerene are given below. 

 The melting point of Buckminsterfullerene is higher than that of graphite. 
 Buckminsterfullerene is a good electrical conductor. 
 Buckminsterfullerene is a good lubricant. 
 On complete combustion, Buckminsterfullerene forms carbon dioxide and water. 

 
How many of these statements are true? 

 A 1    B 2    C 3    D 4 
  
 
12 Some students wish to make 0.970 mol of zinc oxide by the reaction shown below. They are 

told that the reaction gives a 95.0% yield.  
 

ZnCO3(s)   →   ZnO(s)  +  CO2(s) 
  
 What mass of zinc carbonate should they heat? 
 
 A 83.2 g  B 117 g   C 121 g  D 128 g 
 
 

  

Buckminsterfullerene graphite 
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13 An element, E, forms a hydride, EH4, which contains 90% by mass of E. 
 
 Find the relative atomic mass of E. 
 
 A 9  B 36   C 86  D 90 
 
 
14 50 cm3 of hydrogen is mixed with 25 cm3 of chlorine. The gases react as shown in the equation 

below. 
 

H2(g)   +   Cl2(g)  →   2HCl(g) 
 

 What is the total volume of gas present at the end of the reaction? 
 
 A 50 cm3   B 75 cm3   C 100 cm3   D 125 cm3 
 
 
15 What is the total number of electrons and protons in one mole of hydrogen gas? 
 
 A 2  B 4 
 C 1.2 x 1024 D 2.4 x 1024 
 
 
16 The table gives information about three indicators. 
 

 
 
 If equal volumes of these three indicators were mixed, which colour would be observed at pH  

5? 
 

A blue 
 B green 
 C orange 
 D yellow 
 
 
17 Which of the following is the same for 1 mol/dm3 of hydrochloric acid and 1 mol/dm3 of ethanoic 

acid?  
 
  1 electrical conductivity 
  2 volume of sodium hydroxide for neutralisation 
 
 A 1 only 
 B 2 only 
 C both 1 and 2 
 D neither 1 nor 2 
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18 How many barium salts can be obtained by the following preparation methods? 
 

 addition of aqueous barium nitrate to aqueous sodium chloride 
 addition of excess barium carbonate to hydrochloric acid 
 addition of excess barium oxide to sulfuric acid 
 titration of aqueous barium hydroxide with hydrochloric acid 

 
 A 1   B 2   C 3   D 4 

 
 
19 A white crystalline solid is dissolved in distilled water. A small amount of dilute nitric acid is 

added followed by aqueous silver nitrate. No visible change occurs. What can be deduced 
about the white crystalline solid? 

 
 A It contains chloride ions. 
 B It contains bromide ions. 
 C It does not contain carbonate ions. 
 D It must contain sulfate ions. 
 
   
20 A solution of fertiliser was tested as shown. 
 

  
  
 Which ions must be present in the fertiliser? 
 
 A NH4

+ and NO3
– 

 B NH4
+ and Fe2+ 

 C Fe2+ and NO3
– 

 D Fe3+ and NO3
– 
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21 A gas, R, has the following properties: 
 

 odourless and colourless 
 no effect on damp litmus papers 
 turns purple acidified potassium manganate(VII) colourless 

 
 What gas is R likely to be? 
 
 A carbon dioxide 
 B carbon monoxide 
 C hydrogen sulfide 
 D sulfur dioxide 
 
 
22 Which of the following is the most powerful reducing agent? 
 
 A bromine atom 
 B chlorine atom 
 C fluoride ion 
 D iodide ion 
 
 
23 Ammonium metavanadate, NH4VO3, can be used to make a solution containing VO2Cl. 
 
 What is the change in the oxidation number of vanadium in this reaction? 
 
 A −1    B 0    C +1    D +2 
 
 
24 Which equation shows hydrogen peroxide behaving as a reducing agent? 
 
 A 2Fe2+(aq)  +  H2O2(l) +  2H+(aq)  →  2Fe3+(aq)  +  2H2O(l) 
 B 2I−(aq)  +  H2O2(l) +  2H+(aq)  →  I2(aq)  +  2H2O(l) 
 C MnO2(s)  +  H2O2(l) +  2H+(aq)  →  Mn2+(aq)  +  2H2O(l)  +  O2(g) 
 D PbS(s)  +  4H2O2(l)   →  PbSO4(s)  +  4H2O(l) 
  
  
25 Which equation represents a redox reaction? 
 
 A NaH(s)  +  H2O(l)   →  NaOH(aq) +  H2(g) 
 B CaCO3(s)  →  CO2(g)  +  CaO(s) 
 C CuCl2(aq)  + K2S(aq)  →  CuS(s)  +   2KCl(aq) 
 D HCl(aq)  +  NH3(aq)  →  NH4Cl(aq)   
 
  
26 Which statements are true about all the noble gases? 
 
  1 The melting point increases down the group. 
  2 They all have eight electrons in their outer shell. 
  3 They are coloured gases. 
  4 They are insoluble in water. 
 
 A 1 and 2  B 1 and 4 
 C 2 and 3  D 3 and 4 
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27 Selenium is an element in Group VI. Which statement about selenium is correct? 
 
 A Selenium dioxide is a basic oxide. 
 B Selenium disulfide has the formula SeS2. 
 C Selenium forms the ion Se2+ in compounds. 
 D Selenium has a high melting point and boiling point.  
 
 
28 The equations and enthalpy changes for two reactions used in the manufacture of sulfuric acid 

are 
 

S(g)  +  O2(g)  →  SO2(g)       ∆H = −300 kJ 
2SO2(g)  +  O2(g)  →  2SO3(g)        ∆H = −200 kJ 

 
 What is the enthalpy change, in kJ, for the reaction below? 

 
2S(g)  +  3O2(g)  →  2SO3(g) 

 
 A −100  B −400 
 C −500  D −800 
 
 
29 An equation for a reaction in which hydrogen is formed is 
 

CH4  +  H2O →  3H2  +  CO     ∆H = +210 kJ 
 

 Which energy change occurs when 1 mol of hydrogen is formed in this reaction? 
 
 A 70 kJ of energy are absorbed from the surroundings. 
 B 70 kJ of energy are released to the surroundings. 
 C 210 kJ of energy are absorbed from the surroundings.  
 D 210 kJ of energy are released to the surroundings. 
 
 
30 Which equation has a negative value of enthalpy change? 
 
 A CO2(s)    CO2(g) 
 B Cl(g)  +  e−    Cl−(g)   
 C Cl2(g)    2Cl(g) 
 D NH4Cl(s)    NH4Cl(aq)   
 
 
31 When 50 cm3 of 1 mol/dm3 HCl is mixed with 50 cm3 of 1 mol/dm3 NaOH, the temperature of 

the resulting solution increases by 6 °C. What will be the temperature change when 100 cm3 

of each of these solutions are mixed? 
 
 A 3 °C  B 6 °C 
 C 12 °C  D 24 °C 
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32 Several experiments were carried out to measure the rate of decomposition of hydrogen 
peroxide, and the results were plotted in a graph. 

 

 
 The variables used in the experiments to give graphs X and Y are given below. 
  

 volume of 
H2O2 / cm3 

concentration of H2O2 
in mol/dm3 

temperature / ⁰C mass of MnO2 / g 

X 
Y 

50 
100 

0.5 
0.5 

25 
25 

0.1 
0.1 

 
 What could the variables be in the experiment to give graph Z? 
 
  1 50 cm3 of 0.5 mol/dm3 H2O2

 at 30 ⁰C with 0.1 g MnO2 
  2 50 cm3 of 1.0 mol/dm3 H2O2

 at 25 ⁰C with 0.1 g MnO2 
  3 50 cm3 of 0.5 mol/dm3 H2O2

 at 25 ⁰C with 0.5 g MnO2 

 
 A 1 only B 2 only 
 C 1 and 2 D 1 and 3 
 
  
33 The equations below show the reactivity of various metals. 
 

2Cr(NO3)3  +  3Zn   →  3Zn(NO3)2  +  2Cr 
Zn(NO3)2  +  Co   →  no reaction 
Co(NO3)2   +  Cr   →  no reaction 

 
 From the information, the order of increasing reactivity of the metals is 
   

 least reactive                                   most reactive 

A 
B 
C 
D 

Co 
Co 
Cr 
Zn 

Cr 
Zn 
Co 
Cr 

Zn 
Cr 
Zn 
Co 
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34 Group II nitrates undergo thermal decomposition according to the following equation.  
 

X(NO3)2 → XO + 2NO2 +  1
2
 O2 

 
 Which Group II nitrate requires the highest temperature to bring about its thermal 

decomposition? 
 
 A barium nitrate 
 B calcium nitrate 
 C magnesium nitrate 
 D strontium nitrate 
  
 
35 In which experiment would the iron nail not rust? 

 

  
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

C 

D 

B 

tin 

copper iron nail 

iron nail 

iron nail 

iron nail 

iron rod 

iron rod 

sodium chloride 
solution 

sodium chloride 
solution 

sodium chloride 
solution 

sodium chloride 
solution 

45



12 
 

 

 
36 In which parts of a motor car do the reactions, shown in the equations, take place? 
 

  
 
 
 
 
 
 
 
 
37 During the electrolysis of an aqueous solution of a molybdenum salt, 21 g of molybdenum is 

deposited at the cathode by 2 moles of electrons. What is the formula of the molybdenum ion? 
(Ar of Mo = 42) 

 
 A Mo+ B Mo− C Mo2+ D Mo4+ 
 
 
38 The same quantity of electricity is passed through separate dilute solutions of sulfuric acid and 

copper(II) sulfate using platinum electrodes under the same conditions.  
 
 Which statement is correct?  
 
 A The amount of copper deposited at the cathode in the copper(II) sulfate solution is half 

the amount of hydrogen gas formed at the cathode in the sulfuric acid solution. 
 B The pH of both solutions increases  as the electrolysis proceeds. 
 C The same volume of hydrogen is obtained in both cases. 
 D The same volume of oxygen is obtained in both cases. 
 
 
39 A simple cell is made from magnesium and iron half-cells. Which statement is correct when 

the cell produces electricity? 
 
 A Electrons are lost from magnesium atoms.  
 B  Electrons flow from the iron half-cell to the magnesium half-cell.  
 C Negative ions migrate to the iron half-cell. 
 D The concentration of Fe2+ ions increases. 
 
  
40 Electrolysis is used to plate a metal statue with silver. The statue is an electrode in a suitable 

electrolyte. Which row is correct? 
 

  statue  electrolyte  
A anode AgCl(s) 
B anode AgNO3(aq) 
C cathode  AgCl(s) 
D cathode AgNO3(aq) 

 
 
 
 
 
 

 N2 + O2 → 2NO +  2CO  2CO+ 2NO → 2CO2 + N2 
A engine engine 
B engine exhaust 
C exhaust engine 
D exhaust exhaust 
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