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Answer all questions.

1. The following table gives some information about five resources found in the Earth’s crust.

Resource Formula of important
substance found in the resource

haematite Fe2O3

bauxite Al2O3

galena PbS

cassiterite SnO2

gold Au

 Use the information in the table to answer parts (a) - (c).

 (a) Give the names of the elements present in bauxite. [1]

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

 (b) Give the name of the resource

 (i) from which lead can be extracted, [1]

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

 (ii) that contains the elements tin and oxygen. [1]

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

 (c) State how the information in the table shows that gold is an unreactive metal. [1]

 

 (d) Haematite contains the compound iron oxide, Fe2O3.

 (i) State the number of iron atoms present in the formula Fe2O3. [1]

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

 (ii) Give the total number of atoms shown in the formula Fe2O3. [1]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (e) Iron can be extracted from iron oxide using carbon monoxide.

iron oxide     +     carbon monoxide                      iron     +     carbon dioxide

  During this process, reduction takes place.

 (i) Give the name of the substance that is reduced. [1]

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

 (ii) State the meaning of the term reduction. [1]
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2. The following chart shows the approximate composition of the air. 

argon
water vapour
carbon dioxide
helium
neon
methane

approx 1%
oxygen 21 %

nitrogen 78 %

 Use the gases named in the chart to complete the following sentences. 
 Each gas may be used once, more than once or not at all.

 (a) The gas used to fill weather balloons is   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (b) The gas that will relight a glowing splint is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (c) The gas that will turn limewater milky is   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (d) The Earth’s original atmosphere contained mainly 

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

 (e) The gas produced during photosynthesis is   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

6
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3. The following graph shows the average number of decayed, filled and missing teeth present in 
children in two different towns. Town A does not add fluoride to its water supply but Town B 
does.

Turn over.
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 (a) Use the graph to find

 (i) the average number of decayed, filled or missing teeth in 9 year-old children in 
Town A, 

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

 (ii) the difference between the average number of decayed, filled or missing teeth 
present in 10 year-old children in the two towns. [1]

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

 (b) State how the graph can be used to persuade people that adding fluoride to water 
supplies is beneficial. [1] 

 

 

 (c) Suggest why some people argue that there is not enough evidence in this graph to support 
fluoridation. [2]
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4. (a) Crude oil is an important raw material obtained from the Earth’s crust. It is formed 
from the remains of simple marine organisms.

 (i) Choose from the box below the time it takes to form crude oil. [1]

hundreds of years            millions of years           tens of years            thousands of years

hydrocarbons            monomers           plastics            polymers

   Answer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (b) A barrel of crude oil contains 42 gallons. It is separated into fractions with a range of 
different uses. The following table shows the amount of each fraction obtained from this 
barrel.

   Answer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  of years

 (ii) Choose from the box below the name given to the type of compounds present in 
crude oil. [1]

Fraction
obtained

Number of gallons obtained from this
42 gallon barrel

gases 2.9

petrol 21.0

kerosene
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

diesel fuel 8.6

lubricants 0.6

fuel oil 3.7

bitumen (tar) 1.2
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 (i) Use the figures in the table opposite to calculate the number of gallons of kerosene 
that are obtained from this barrel. Show your workings. [2]

    Number of gallons of kerosene obtained = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  gallons

 (ii) Calculate the percentage of petrol present in this barrel of crude oil. Show your 
workings. [2]

    Percentage of petrol in this barrel of crude oil  =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %
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5. (a) The following list shows three metals in order of their reactivity. The most reactive metal 
is at the top of the list.

    magnesium
   More reactive zinc
    copper

  John carried out an experiment to find out which metals could be used to extract iron 
from iron oxide. He heated iron oxide with each metal powder separately as shown in the 
diagram below.

  The table below shows whether or not a reaction took place.

Mixture being heated Reaction
takes place

magnesium powder and iron oxide yes

zinc powder and iron oxide yes

copper powder and iron oxide no

 (i) Using this information, select the list of reactivity which shows iron in its correct 
position. Place a tick (√) in the appropriate box. [1]

 (ii) Give the reasons for your choice. [1]

 

 

More
reactive

iron magnesium magnesium magnesium

magnesium iron zinc zinc

zinc zinc iron copper

copper copper copper iron

crucible



(4462-01)

 (b) A similar reaction took place when John heated a mixture of carbon with copper oxide.

  Write a word equation for the reaction taking place. [1]

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

 (c) (i) One use of copper is in water pipes. Explain in terms of its properties why copper 
can be used in this way. [2]

 

 

  (ii) Give one other use of copper in everyday life. [1]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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6. Alfred Wegener studied the structure of the Earth’s surface.

 (a) State how he suggested the surface of the Earth has changed over time. [1]

 

 (b) Alfred Wegener supported his theory using evidence from the continents of South 
America and Africa.

 (i) Describe the evidence he used to support his theory. [3]

 

 

 

 (ii) Give the reason why Wegener’s theory was not accepted by other scientists. [1]

 

5

South America Africa
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7. (a) The following diagram shows an outline of the Periodic Table.

  The letters shown are NOT the chemical symbols of the elements.

12 Examiner
only

 (i) Give the letters of the elements that represent metals and those that represent non-
metals. [1]

  Metals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Non-metals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) One of the elements A-F shows properties of both metals and non-metals.

 I. Give the letter that represents this element.

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

 II. State the group and period to which this element belongs. [1]

  Group   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Period   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A

B D

C F

E



Turn over.

Name of
element Symbol Melting point

/ °C
Boiling point

/ °C
Reaction with

hot sodium

fluorine F –219 –188 explosive

chlorine Cl –101 –34 very vigorous

bromine Br –7 59 vigorous

iodine I 114 184 slow
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 (i) Fluorine is a gas at room temperature, 20 °C. Give the states of bromine and iodine 
at room temperature. [2]

State at room temperature

bromine

iodine

 (ii) Astatine is below iodine in this group of the Periodic Table. Use the information 
in the table to predict the properties of astatine. [2]

 

 

 

7

 (b) The following table shows information about some of the elements in Group 7 of the 
Periodic Table.
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8. Rebecca was asked to investigate how the pH changed during the reaction between hydrochloric  
acid and potassium hydroxide. She slowly added potassium hydroxide solution to 25 cm3 of  
dilute hydrochloric acid and recorded the pH using a pH sensor. The results are shown in the 
graph below.

14 Examiner
only
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 (a) (i) Use the graph to give

 I. the pH of the hydrochloric acid before adding potassium hydroxide, [1]

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

 II. the volume of potassium hydroxide required to neutralise the acid. [1]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm3

 (ii) Rebecca could also have investigated the pH change using universal indicator 
solution.

 I. State the colour of universal indicator when the solution is neutral. [1]

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

 II. Give one advantage of using a pH sensor to investigate changes in pH. [1]

 

 

Volume of potassium hydroxide added / cm3

pH
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 (b) Acids also react with bases such as copper oxide.

  Describe how a pure sample of copper sulfate crystals can be prepared from copper 
oxide. [3]
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9. The following diagram shows the ‘periodic table’ published by Dmitri Mendeleev in 1869.

16 Examiner
only

6

 The modern version of the Periodic Table is shown on the back page of this examination paper.

 Describe how Mendeleev constructed his table and how it compares with today’s Periodic 
Table. [6 QWC]

 In your answer you should refer to

	 •	 how Mendeleev arranged the elements in his table,
 • differences and similarities between the two tables.
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10. (a) Hydrogen gas can be produced from water using electrolysis. The following diagram 
shows the apparatus that could be used in the laboratory to demonstrate the electrolysis 
of water.

  Name gases A and B. Give the chemical test for each gas, giving the expected result in 
both cases. [3]

  Gas A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Gas B   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Test for gas A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

  Test for gas B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (b) Hydrogen gas is used as a fuel. Give one advantage of the use of hydrogen as a fuel. [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
Sulfate

Br–

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–
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