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Answer all questions.

1. (a) The following box contains some information about chemical reactions. 
  Read the information carefully. Answer the questions that follow.

8

Chemical reactions involve converting reactants into products.

reactants             products

They are used in industry to produce new and useful materials from raw 
materials. Raw materials can be obtained from the earth, sea and air. 
Examples of raw materials include crude oil, nitrogen and metal ores.

Useful products include fuels, plastics, medicines, metals and fertilisers.

  Use the information in the box above to help you answer parts (i)-(iv).

 (i) What happens during a chemical reaction? [1]

 

 (ii) Why are chemical reactions are important in industry? [1]

 

 (iii) Name a raw material obtained from

 I. the earth, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 II. the air. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (iv) Name the raw material used to produce petrol. [1]

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

 (b) Sulphuric acid, H2SO4, is produced during the Contact Process. One stage of the process 
involves burning sulphur in air to produce sulphur dioxide, SO2.

 (i) Name the gas, found in the air, that reacts with sulphur to form sulphur dioxide.

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

 (ii) How many atoms of sulphur are found in a molecule of sulphur dioxide, SO2?

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

 (iii) Give the total number of atoms found in a molecule of sulphuric acid, H2SO4.

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [1]
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2. (a) The following table shows information about some ionic substances. There are three 
errors (mistakes) in the table.

  Circle each of the three errors (mistakes). [3]
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Name Positive ion present Negative ion present Formula

sodium chloride Na+ Cl– NaCl

calcium chloride Ca2+ Cl– CaCl

magnesium oxide Mg2+ O2– MgO2

potassium iodide Li+ I– KI

 (b) Ammonia, NH3, can be represented by the diagram shown below.

 (i) State why ammonia is a compound. [1]

 

 

  (ii) I. Use the diagram of ammonia to complete the key shown below. [1]

 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 = carbon

 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 = oxygen

 II. Use the key to draw a diagram that represents a molecule of methane, CH4.
 [1]

6
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3. Nano-silver particles have been widely used in recent years.

 (a) Give one use for nano-silver particles. Choose from the box below. [1]

 air freshener deodorant shampoo window cleaner

 1-100 cm 1-100 m 1-100 mm 1-100 nm

 anti-bacterial low density shiny water repellent

  Use of nano-silver  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) Give a property of nano-silver that allows it to be used in this way. Choose from the box 
below. [1]

  Size range of nano-silver  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (d) Nano-silver particles could be absorbed through the skin. Why are some people 
concerned about this? [1]

 

 

  Property of nano-silver  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (c) What is the size range of nano-silver particles? Choose from the box below. [1]

4
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4. Levels of oxygen and carbon dioxide in the air are maintained (kept the same) by the processes 
shown in the following diagram.

 (a) Give the letter, A, B or C from the diagram, which represents the process of [2]

  respiration, ...............................

  photosynthesis, ...............................

  combustion. ...............................

 (b) The following graph shows how the mass of carbon dioxide in the atmosphere has 
changed since 1860.
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 (i) Give the mass of carbon dioxide in the atmosphere in 1900.

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

 (ii) Calculate the change in mass of carbon dioxide in the atmosphere between 1860 
and 2000. Suggest a reason for this change. [2]

  Change  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  billion tonnes

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (iii) Most scientists believe that this change in carbon dioxide levels has an effect on 
the temperature of the Earth’s atmosphere. Choose the correct effect from the box 
below. [1]
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 decreases increases stays the same

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

 (iv) Give the term used to describe this change. [1]

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

7
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5. When magnesium ribbon is added to hydrochloric acid, magnesium chloride and hydrogen 
gas are produced.

 (a) Write a word equation for the reaction taking place. [2]

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

 (b) The rate of this reaction can be investigated using the apparatus shown below.

 (i) Name the apparatus A, shown in the diagram. [1]

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

hydrochloric acid

magnesium

A
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 (ii) John carried out an experiment using the apparatus shown opposite. He measured 

the volume of hydrogen every minute for 6 minutes.
  His results are shown in the table below.

Time / minutes 0 1 2 3 4 5 6

Volume of hydrogen
produced / cm3 0 20 34 42 48 50 50

  Plot the results from the table on the grid below. Draw a line of best fit.
  Your line should go through the origin (0,0). [3]
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 (iii) John used an excess of hydrochloric acid during the experiment. Give the reason 
why the reaction came to an end after 5 minutes. [1]
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6. In 1915 Alfred Wegener suggested that the Earth’s continents were once joined and that they 
had drifted apart to their present positions.

 Complete the following sentences, describing the evidence Wegener used to support his idea. 
Choose words from the box below. [3]

 animals coastlines countries earthquakes fossils

 mountains plants rocks volcanoes

 Wegener noticed that the  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  of different continents appear to have 

shapes that would fit together like a jigsaw.

 He also found that similar patterns of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  of the same age and 

similar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  exist on different continents, separated by huge oceans.

3
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7

7. The following diagram shows an outline of the Periodic Table of Elements.

 You may find the Periodic Table shown on the back page of this examination paper useful in 
answering this question.

 (a) Use the letters A-E. Show the position of the following elements on the diagram above.
 [5]

  A – the most reactive alkali metal
  B – the least reactive halogen
  C – the gas used to fill weather balloons
  D – the element that reacts with sodium to produce sodium chloride
  E – the element with electronic structure 2,8,2

 (b) Complete the diagram below to show the electronic structure of the element shown in 
position X in the table above. [1]

 (c) How can the electronic structure be used to determine an element’s atomic number? [1]

 

 

X
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8. (a) Crude oil is a mixture of compounds called hydrocarbons. They can be separated into 
fractions in a fractionating column as shown below.

refinery gases

petrol

naphtha

paraffin

diesel

fuel oil

bitumen

A

fractionating
column

 (i) Name the elements present in all hydrocarbons. [1]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) State what must happen

 I. to the crude oil before it enters the column at point A, [1]

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

 II. in order to collect the fractions as liquids. [1]

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

 (iii) Give the name of this process. [1]

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

© WJEC CBAC Ltd.
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 (iv) Explain why petrol is collected above diesel in the fractionating column. [2]

 

 

 (b) The following graph shows how the average price of crude oil changed between 1998 and 
2008.
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 (i) State the trend in oil price over this period. [1]

 

 (ii) Suggest a reason for this trend. [1]
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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

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K+

Ag+

Na+

Bromide
Carbonate
Chloride
Fluoride
Hydroxide
Iodide
Nitrate
Oxide
Sulphate

Br–

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–
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