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1 A list of elements is shown.

 aluminium
 boron
 bromine
 carbon
 chlorine
 helium
 hydrogen
 magnesium
 nitrogen
 oxygen
 potassium
 silver
 sodium
 zinc

 Answer the following questions using only the elements from the list.
 Each element may be used once, more than once or not at all.

 Give the name of the element that:

 (a) is approximately 78% of clean, dry air

 .............................................................................................................................................  [1]

 (b) is formed when zinc reacts with dilute hydrochloric acid

 .............................................................................................................................................  [1]

 (c) forms an ion with a 3+ charge

 .............................................................................................................................................  [1]

 (d) has atoms with an electronic configuration of 2,8,1

 .............................................................................................................................................  [1]

 (e) is the most reactive metal

 .............................................................................................................................................  [1]

 (f) is a monatomic gas at room temperature and pressure

 .............................................................................................................................................  [1]
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 (g) is a product of photosynthesis

 .............................................................................................................................................  [1]

 (h) is found in brass

 .............................................................................................................................................  [1]

 (i) is a gas needed for iron to rust.

 .............................................................................................................................................  [1]

 [Total: 9]
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2 This question is about organic compounds and their reactions.

 (a) (i) Write the general formula for alkanes.

 .....................................................................................................................................  [1]

  (ii) Name two substances that are produced when ethane undergoes 
complete combustion.

............................................................... and  ..............................................................  [2]

 (b) Compound P is unsaturated and colourless.

  Figure 2.1 shows the displayed formula of compound P.
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Figure 2.1

  (i) On Figure 2.1, draw a circle around the alcohol functional group. [1]

  (ii) Deduce the molecular formula of compound P.

 .....................................................................................................................................  [1]

  (iii) A test-tube contains aqueous bromine.

   Describe the colour change when excess compound P is added to the test-tube.

from ............................................................ to  ............................................................  [2]

 (c) Ethanol is manufactured by the fermentation of aqueous glucose.

  (i) State two conditions needed for the fermentation of aqueous glucose.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]

  (ii) Name the method used to separate ethanol from the reaction mixture after fermentation 
has finished.

 .....................................................................................................................................  [1]
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 (d) Ethanoic acid is found in vinegar.

  (i) Name the homologous series that includes ethanoic acid.

 .....................................................................................................................................  [1]

  (ii) Ethanoic acid reacts with sodium.

    Complete the word equation for this reaction.

ethanoic acid

 

+

 

sodium

  

......................

......................  

+

 

......................

 [2]

 (e) Poly(ethene) is a polymer.

  Draw the displayed formula of the monomer used to make poly(ethene).

 [1]

 [Total: 14]
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3 Titanium is a metal.

 (a) (i) State the period number for titanium in the Periodic Table.

 .....................................................................................................................................  [1]

  (ii) Deduce the number of neutrons and protons in an atom of the isotope of 
titanium shown.

   5
2
0
2 Ti

number of neutrons  ...........................................................................................................

number of protons  .............................................................................................................
 [2]

 (b) Titanium is a transition element that can be used as a catalyst.

  State two other properties of transition elements.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................
 [2]

 (c) Magnesium reacts with titanium(IV) chloride, TiCl 4, to produce titanium.

  Complete the symbol equation for this reaction.

......Mg  +  TiCl 4    ......MgCl 2  +  Ti
 [1]

 (d) Molten magnesium chloride is electrolysed using graphite electrodes.

  (i) Define the term electrolysis.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) State one property of graphite that makes it suitable for use as an electrode.

 .....................................................................................................................................  [1]
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  (iii) State one use of graphite, other than as an electrode.

 .....................................................................................................................................  [1]

  (iv) Due to an issue with Question 3(d)(iv), the question has been removed from the 
question paper.

  (v) Name the product at each electrode for the electrolysis of molten magnesium chloride 
and give the observations at the positive electrode.

product at the negative electrode  ......................................................................................

product at the positive electrode  .......................................................................................

observations at the positive electrode  ...............................................................................

 ...........................................................................................................................................
 [3]

 [Total: 14]
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4 The equation shows the reaction of calcium carbonate with dilute hydrochloric acid.

CaCO3(s)  +  2HCl (aq)    CaCl 2(aq)  +  CO2(g)  +  H2O(l)

 (a) (i) State the meaning of the symbol (aq) in this equation.

 .....................................................................................................................................  [1]

  (ii) Name the item of apparatus used to collect and measure the volume of carbon 
dioxide produced.

 .....................................................................................................................................  [1]

 (b) Small pieces of calcium carbonate react with excess dilute hydrochloric acid of different 
concentrations. The time taken for each reaction to finish is recorded.

  The concentrations of dilute hydrochloric acid used are:

• 0.75 mol / dm3

• 1.50 mol / dm3

• 3.00 mol / dm3.

  All other conditions stay the same.

  Table 4.1 shows the time taken for each reaction to finish.

 Table 4.1

concentration of dilute 
hydrochloric acid  

in mol / dm3

time taken for 
reaction to finish  

in s

16

32

 8

  (i) Complete Table 4.1 by writing the concentrations in the first column. [1]

  (ii) The experiment is repeated using dilute hydrochloric acid at a higher temperature.  
All other conditions stay the same.

   Describe the effect, if any, on the time taken for the reaction to finish.

 .....................................................................................................................................  [1]

 (c) Manganese(IV) oxide acts as a catalyst in some reactions.

  Describe what is meant by the term catalyst.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (d) (i) Potassium hydroxide is an alkali.

   State the colour change observed when excess aqueous potassium hydroxide is added 
to a solution of dilute hydrochloric acid with methyl orange indicator.

from ............................................................ to  ............................................................  [2]

  (ii) Give the formula of the ion that is present in all aqueous alkalis.

 .....................................................................................................................................  [1]

  (iii) Choose the pH value of an alkali.

   Draw a circle around your chosen answer.

pH 2     pH 5     pH 7     pH 12
 [1]

 (e) Copper(II) chloride crystals are prepared by reacting dilute hydrochloric acid with excess 
solid copper(II) oxide.

  Name the method used to remove any unreacted solid copper(II) oxide from the 
reaction mixture.

 .............................................................................................................................................  [1]

 (f) Copper(II) oxide is basic.

  Classify the oxides shown in Table 4.2 as acidic or basic.

 Table 4.2

oxide acidic or basic

calcium oxide

carbon dioxide

manganese(IV) oxide

sulfur dioxide

 [2]

 [Total: 13]
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5 (a) NPK fertilisers are used on fields.

  (i) Nitrogen and phosphorus are elements contained in NPK fertilisers.

   Name the other element contained in NPK fertilisers.

 .....................................................................................................................................  [1]

  (ii) State why fertilisers are used.

 .....................................................................................................................................  [1]

  (iii) One compound that can be found in fertilisers contains the ions NH4
+ and NO3

– only.

   State the name of this compound.

 .....................................................................................................................................  [1]

  (iv) Another compound that can be found in fertilisers has the formula Ca3P2O8.

   Complete Table 5.1 to calculate the relative formula mass of Ca3P2O8.

 Table 5.1

type of atom number of atoms relative
atomic mass

calcium 3 40 3 × 40 = 120

phosphorus 31

oxygen 16

 relative formula mass =  .........................................................  [2]

 (b) Water from natural sources can be polluted with harmful substances.

  State why phosphates and some metal compounds found in river water are harmful.

phosphates  ...............................................................................................................................

 ...................................................................................................................................................

metal compounds  .....................................................................................................................

 ...................................................................................................................................................
 [2]
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 (c) Nitrogen dioxide, NO2, is an oxide of nitrogen and an air pollutant.

  (i) Write a word equation to show how nitrogen dioxide is produced from two gases 
present in air.

 .....................................................................................................................................  [1]

  (ii) State two adverse effects of nitrogen dioxide in air.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]

 [Total: 10]
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6 This question is about substances and their uses.

 (a) (i) Give two properties of aluminium that make it suitable for the manufacture of overhead 
electrical cables.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]

  (ii) Give one property of diamond that makes it suitable for use in cutting tools.

 .....................................................................................................................................  [1]

 (b) Substance X has a melting point of 113 °C and a boiling point of 445 °C.

  Deduce the physical state of substance X at –5 °C.

  Give a reason for your answer.

physical state  ............................................................................................................................

reason  .......................................................................................................................................

 ...................................................................................................................................................
 [2]

 [Total: 5]
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7 Oxygen is an element that has isotopes.

 (a) (i) State the meaning of the term isotopes.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Relative atomic mass is the average mass of an atom of an element compared to the 
mass of a specific isotope.

   Identify the specific isotope used for this comparison.

   Draw a circle around your chosen answer.

    12C     14C     16O     18O [1]

 (b) Oxygen is a gas at room temperature and pressure.

  Describe the arrangement and separation of the particles in gaseous oxygen.

arrangement  .............................................................................................................................

 ...................................................................................................................................................

separation  .................................................................................................................................

 ...................................................................................................................................................
 [2]

 (c) Oxygen can exist in different states of matter.

  Name the change of state for each description.

solid to liquid  .............................................................................................................................

gas to liquid  ..............................................................................................................................
 [2]

 [Total: 7]
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8 Potassium iodide is an ionic compound.

 (a) Describe tests to identify the two ions contained in potassium iodide.

  potassium ions

test  ............................................................................................................................................

observations  .............................................................................................................................

  iodide ions

test  ............................................................................................................................................

observations  .............................................................................................................................
 [4]

 (b) Potassium iodide is soluble in water.

  Identify one other compound that is soluble in water.

  Tick (✓) one box.

   barium sulfate 

   lead(II) sulfate 

   magnesium carbonate 

   sodium carbonate 
 [1]

 (c) State two physical properties of an ionic compound other than solubility in water.

1  ................................................................................................................................................

2  ................................................................................................................................................
 [2]
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 (d) Potassium reacts with iodine to produce potassium iodide.

  When a 5.6 g sample of potassium reacts with excess iodine, 23.8 g of potassium iodide 
is produced.

  Calculate the mass of potassium iodide produced when 2.8 g of potassium reacts with 
excess iodine.

 mass =  ....................................................... g [1]

 [Total: 8]
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