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Answer all questions.

1. This question is about the reactions of Group 1 metals.

 (a) Group 1 metals are usually stored in liquid paraffin (oil).

  Give one reason for storing these metals in this way. [1]

 

 (b) The following diagram shows how lithium reacts with water.

 (i) Apart from wearing goggles, give one safety precaution taken when carrying out 
this experiment. [1]

 

 (ii) Complete the following word equation for the reaction that takes place. [2]

  lithium + water               . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (iii) Name the least reactive metal in Group 1. [1]

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

 (iv) Describe what differences you would have observed if potassium had been added 
to the water in the trough instead of lithium. [2]
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2. A mixture of ethanol and water can be separated by distillation.

 A diagram of the apparatus which can be used is shown below.

 Describe what happens during the process and explain how this method of separation works.
 [6 QWC]
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3. Group 1 metals react vigorously when heated and lowered into a gas jar of chlorine, C12, as 
shown in the diagram below.

 (a) When a flame test was carried out on the product of such a reaction a yellow flame was 
seen. Identify the Group 1 metal that was used. [1]

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

 (b) Give the balanced symbol equation for the reaction. [3]

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

 (c) Describe how you would test for chloride ions in a solution of the product, giving the 
expected observation. [2]
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4. The following table contains information about the numbers of particles contained within 
atoms and ions A-F.

 A, B, C, D, E and F are not chemical symbols.

A B C D E F

8 10 9 10 10 11

10 10 10 10 12 12

8 8 9 10 10 11

Number of 
electrons

Number of 
neutrons

Number of 
protons

 (a) State the atomic number of C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (b) State the group and period of the Periodic Table to which A belongs. [1]

  Group  . . . . . . . . . . . . . . . . . . . . . . . . . . Period  . . . . . . . . . . . . . . . . . . . . . . . . .

 (c) (i) Choose the letter A-F which represents an ion. [1]

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

  (ii) Give the charge of this ion.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (d) Give the letter A-F which represents an atom/ion with a mass number of 20. [1]

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

 (e) Choose the letters A-F which represent isotopes and give the reason for your choice. [2]
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5. (a) The following diagram shows the transfer of electrons that takes place during the 
formation of magnesium chloride, MgCl2.

 (i) Name the type of bonding present in magnesium chloride. [1]

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

 (ii) State, giving a reason, what must be done to magnesium chloride so that it can 
conduct electricity. [2]

 

 

 (b) Using the electronic structures given below, show by means of a diagram the bonding in 
a molecule of carbon dioxide, CO2. [2]

carbon (C)  2,4 oxygen (O)  2,6

 (c) Carbon dioxide and diamond both contain covalent bonds.

  Give the names of the different structure types and explain why diamond has a higher 
melting point than carbon dioxide. [3]
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6. In order to study the effect of particle size on the rate of a reaction, marble chips  
(calcium carbonate) were reacted with excess dilute hydrochloric acid using the apparatus 
shown below.

 The results were plotted on the graph below.

0 1 2 3 4 5 6 7 8 9 10
287

288

289

290

 (a) Draw a line of best fit for the points plotted. [1]

 (b) State why the mass decreases during the experiment. [1]

 

 (c) State the reason for placing cotton wool in the neck of the conical flask. [1]
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 (d) The experiment was then repeated using the same mass of calcium carbonate powder 
instead of marble chips.

  On the grid on the previous page, draw the curve you would expect to get. [2]

 (e) The experiment was repeated once more, again using the same mass of calcium carbonate 
powder and the same volume of acid at half the concentration. The acid was still in 
excess. Give the total decrease in mass in this experiment and give a reason for your 
answer.

 [2]

  Decrease in mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   g

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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7. (a) State what would be observed when ethene, C2H4, is bubbled into orange bromine water 
and name the type of reaction occurring. [2]

 

 

 (b) Complete the following equation by drawing the structural formulae of ethene and the 
product of the reaction in part (a). [2]

10 Examiner
only

5

+ Br      Br

 (c) Ethene undergoes a similar reaction with hydrogen.

  Name the product of this reaction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

ethene bromine product
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8. Some areas of the United Kingdom have hard water while others have soft water.

 Give a detailed account of your understanding of hardness in water. In your answer you should 
refer to the identification of hardness, its causes and its removal. [6 QWC]
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9. Magnesium burns in air with a bright white flame to give a white powder called magnesium 
oxide.

 In order to work out the formula of magnesium oxide, Owain and Seren carried out an 
experiment using the apparatus shown in the diagram below.

12 Examiner
only

 The results of their experiment are shown below.

Mass of crucible and lid (g) 19.80

Mass of crucible, lid and magnesium (g) 20.28

Mass of crucible, lid and product after burning (g) 20.44

 (a) Using Owain and Seren’s results calculate the simplest formula for magnesium oxide. 
Show your workings. [3]

 Ar(Mg) = 24 Ar(O) = 16
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 (b) The formula calculated in part (a) raises a question about the data collected since the 
correct formula for magnesium oxide is MgO. Assuming no product was spilt and that 
all weighings were carried out correctly, suggest two reasons that could explain the 
unexpected results in this experiment. [2]

 

 

 

 (c) The balanced symbol equation for the burning of magnesium in air is given below.

 2Mg + O2              2MgO

  Calculate the mass of magnesium oxide that should be produced when 0.48 g of 
magnesium is burned in air. [3]

 Ar(Mg) = 24 Ar(O) = 16
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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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