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Answer all questions.

1. The following diagrams show the electronic structures of five different elements, A–E.
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A

 (a) State which elements, A–E, are found in Period 2 of the Periodic Table.
  Give a reason for your choice. [2]

 

 

 (b) State which element, A–E, has an atomic number of 15. Give a reason for your answer.
 [1]

 

 

 (c) Aluminium can be represented as              .

  State what this tells you about the structure of its atoms. [3]
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2. (a) Sodium bromide is formed by reacting sodium with bromine, Br2.

  Write the balanced symbol equation for the reaction. [2]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .              . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) A scientist has solid samples of sodium chloride and sodium iodide but is not sure which 
is which. 
 

  Describe how silver nitrate solution could be used to distinguish between them.

  Give the observations expected for both substances. [3]

 

 

 

 

 (c) During a chemical reaction, aluminium combines with chlorine to produce aluminium 
chloride, AlCl3.

                                       2Al   +              Cl2                          AlCl3

 (i) Balance the equation. [1]

 (ii) Calculate the percentage of chlorine present in aluminium chloride, AlCl3. [3]

Ar(Al) = 27                       Ar(Cl) = 35.5

Percentage chlorine = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %
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 (d) Electrolysis can be used to extract aluminium from its oxide. The equation for the reaction 
is as follows.

                                     2Al2O3              4Al     +    3O2

  204 tonnes of aluminium oxide are expected to produce 108 tonnes of aluminium.
  However, only 81 tonnes are actually made.

 (i) Calculate the percentage yield of this process. [1]

Percentage yield = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

 (ii) Suggest reasons why the actual amount produced was lower than expected. [2]
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3. Describe what is meant by a smart material. Use thermochromic and photochromic materials to 

support your answer, giving everyday uses of each. [6 QWC]
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4. The following graph shows the solubility curve for oxygen gas in fresh water.
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 (a) Use the graph to explain why more fish can be kept in a cold water tank than a warm 
water tank of the same size. [2]                                                

 

 

 

 (b) Calculate the mass in grams of oxygen that dissolves in 100 dm3 of fresh water at 20 °C.
 [2]

1 g = 1000 mg

Mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g
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 (c) Approximately 3.3 g of carbon dioxide gas dissolves in 1 dm3 of fresh water at 0 °C. 

Estimate how many times more soluble carbon dioxide is than oxygen at this temperature. 
Show your working. [2]

1 g = 1000 mg

  Carbon dioxide is approximately . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . times more soluble than oxygen.
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5. The following graphs show the volume of hydrogen produced over time during the reaction 
between magnesium and hydrochloric acid of two different concentrations. All other factors 
were kept constant.
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 (a) State what conclusion can be drawn from the graph and use your understanding of 
particle theory to explain that conclusion. [4]
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 (b) Another method of studying this reaction is to use a balance to record the change in mass 

over time. The data can be recorded directly on a computer.
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cotton wool

conical flask

hydrochloric acid

magnesium ribbon

balance

computer

 (i) State why a two decimal place balance is required for this method to work. [1]

 

 

 (ii) Use the relative atomic mass values below to explain why recording the change in 
mass is better suited to an experiment that releases carbon dioxide, CO2, than one 
that releases hydrogen, H2. [3]                                                                                              

Ar(H) = 1         Ar(C) = 12         Ar(O) = 16
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6. (a) Alkenes such as ethene are reactive hydrocarbons. They can be recognised by their 
reaction with bromine, Br2.

 (i) State what you would expect to see when bromine water is added to an alkene. 
Give the reason this happens. [2]

 

 

 

 (ii) Complete the equation by giving the structure of the product formed. [1]
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C + Br2

HH

HH

C

 (b) Monomers can undergo polymerisation to form polymers. One example is PVC.

 (i) Complete the equation for the formation of PVC. [1]

C

ClH

HH

Cn

 (ii) PVC is a thermoplastic. Describe the effect of heat on thermoplastics and explain 
in terms of their structure why they behave in this way. [3]
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7. (a) An experiment was carried out to determine the trend in reactivity of the halogens. The 

following table shows the results obtained when solutions of halogens were added to 
different halide solutions.
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Halide solution

potassium 
chloride

potassium 
bromide

potassium 
iodide

bromine no reaction no reaction turns brown

chlorine no reaction turns yellow 
orange turns brown

iodine no reaction no reaction no reactionH
al

og
en

 a
dd

ed

 (i) Use the results in the table to give the order of reactivity of the halogens.
  Explain your answer. [3]

 

 

 

 

 (ii) Write the balanced symbol equation for the reaction that takes place between 
chlorine and potassium iodide. [3]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .              . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) When silver nitrate solution is added to a solution of potassium bromide, a creamy 

precipitate of silver bromide is formed. The following reaction takes place.

 AgNO3(aq)   +   KBr(aq)             AgBr(s)   +   KNO3(aq)

  Calculate the mass of silver nitrate needed to form 47 g of silver bromide. [3]

 Ar(Ag) = 108      Ar(N) = 14      Ar(O) = 16      Ar(Br) = 80

Mass of silver nitrate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g
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8. Using water and carbon dioxide as examples, explain what is meant by covalent bonding and 
why some molecules contain double bonds. You may use diagrams as part of your answer.

[6 QWC]
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula

Aluminium
Ammonium
Barium
Calcium
Copper(II)
Hydrogen
Iron(II)
Iron(III)
Lithium
Magnesium
Nickel
Potassium
Silver
Sodium
Zinc

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K+

Ag+

Na+

Zn2+

Bromide
Carbonate
Chloride
Fluoride
Hydroxide
Iodide
Nitrate
Oxide
Sulfate

Br–

CO3
2–

Cl–

F–

OH–

I–

NO3
–

O2–

SO4
2–
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