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1  The diagram below shows the elements in a period of the Periodic Table.

Li Be B C N O F Ne

 (a)  To which period of the Periodic Table do these elements belong?

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

 (b)  Answer these questions using only the elements shown in the diagram.
 Each element can be used once, more than once or not at all.

 Write down the symbol for the element which

 (i)  has six electrons in its outer shell. .......................................

 (ii)  is a halogen. .......................................

 (iii) is a metal which reacts rapidly with cold water. .......................................

 (iv)  has two forms, graphite and diamond. .......................................

 (v)  is in Group II of the Periodic Table. .......................................

 (vi)  makes up about 80 % of the air. .................................  [6]

 (c)  Complete the following sentence using words from the list below.

 atoms electrons molecules neutrons protons

  The ................................ of the elements in the Periodic Table are arranged in order of 

increasing number of ................................ . [2]
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2  Calcium carbonate was heated strongly in a test-tube.
 The gas given off was bubbled through limewater.

heat

calcium
carbonate

limewater

 (a)  What type of chemical reaction occurs when calcium carbonate is heated strongly?

  Put a ring around the correct answer.

hydration

neutralisation

oxidation

thermal decomposition
[1]

 (b) (i)  State the name of the gas given off when calcium carbonate is heated strongly.

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

 (ii)  State the colour change of the limewater.

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

 (c)  The product remaining in the test-tube is calcium oxide.

 (i)  Calcium oxide is used in steelmaking.
 Describe how and why calcium oxide is used in making steel.

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

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

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

 (ii)  Steel is an alloy. What do you understand by the term alloy ?

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

  ..............................................................................................................................  [1]
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 (iii)  Give one other use of calcium oxide.

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

 (iv)  Complete the symbol equation for the reaction of calcium oxide with hydrochloric 
acid.

 CaO  +  ...............HCl  →  CaCl 2  +  ............... [2]

 (v)  State the chemical name of the compound CaCl 2.

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

[Total: 10]
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3  Helium and argon are noble gases.

 (a)  State one use of helium.

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

 (b)  The atomic structures of helium and argon are shown below.

X

helium argon

 (i)  State the name of the central part of the atom, labelled X.

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

 (ii)  Which statement about helium and argon is correct?

 Tick one box.

 Argon has an incomplete inner shell of electrons.

 An atom of argon has 16 electrons.

 Helium has a complete outer shell of electrons.

 Helium has an incomplete outer shell of electrons.
[1]

 (iii)  How many protons are there in an atom of argon?

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

 (iv) The symbol for a particular isotope of helium is written as        .

 Write a similar symbol for the isotope of argon which has 16 neutrons.

[1]

He4
2
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 (c)  Argon is a liquid at a temperature of –188 °C.
  Complete the diagram below to show how the atoms of argon are arranged at –188 °C.

         represents one atom of argon.

[2]

[Total: 7]
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4  The table shows the mass of some ions present in a 500 cm3 bottle of mineral water.

name of ion symbol mass of ion
/ mg

calcium Ca2+ 40.5

Cl – 8.1

magnesium Mg2+ 11.6

nitrate NO3
– 2.4

potassium K+ 0.9

SO4
2– 6.4

 (a)  State the name of the following ions.

 Cl –  ....................................................................................................................................

 SO4
2–  ...........................................................................................................................  [2]

 (b)  Calculate the mass of magnesium ions in 100 cm3 of this mineral water.

[1]

 (c) (i)  Describe a test for nitrate ions.

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

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

 (ii)  The gas produced in this test turns damp red litmus paper blue.
  State the name of this gas.

  ..............................................................................................................................  [1]
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 (d)  The apparatus shown is used to get pure water from impure mineral water.

heat

mineral
water

 (i)  Complete the diagram by putting the correct labels in the three boxes. [3]

 (ii)  Describe how this apparatus separates pure water from dissolved ionic solids.

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

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

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

 (iii)  Water purity is important in everyday life.
 Describe one other area of everyday life where purity of substances is important.

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

[Total: 12]
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5  A solution of calcium hydroxide in water is alkaline.

 (a)  Which one of the pH values below is alkaline?
 Put a ring around the correct answer.

 pH 3 pH 6 pH 7 pH 11 [1]

 (b)  Which of the following is the common name for calcium hydroxide?
 Tick one box.

 cement

 limestone

 quicklime

 slaked lime
[1]

 (c)  Some farmers use calcium hydroxide to control soil acidity.

 (i)  Why is it important to control soil acidity?

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

 (ii)  Acid rain can cause soil to become acidic.
 Describe how acid rain is formed.

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

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

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

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

 (d)  Calcium hydroxide reacts with hydrochloric acid.

calcium hydroxide  +  hydrochloric acid  →  calcium chloride  +  water

 (i)  State the name of this type of chemical reaction.

  ..............................................................................................................................  [1]
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 (ii)  A dilute solution of calcium hydroxide can be titrated with hydrochloric acid using the 
apparatus shown.

burette

solution of
calcium hydroxide

hydrochloric
acid

flask

 Describe how you would carry out this titration.

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

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

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

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

[Total: 10]
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6  Iron is extracted from its ore by reduction with carbon. Aluminium is extracted from its ore by 
electrolysis.

 (a) (i)  State the name of an ore of aluminium.

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

 (ii)  What do you understand by the term reduction ?

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

 (iii)  Suggest why aluminium is not extracted from its ore by reduction with carbon.

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

 (b)  The table gives information about the reduction of four different metal oxides by heating 
with carbon.

metal oxide reduction conditions

lead(II) oxide reduced very easily using a Bunsen burner

magnesium oxide reduced with diffi culty in a furnace above 2000 °C

nickel(II) oxide reduced very easily in a furnace above 680 °C

zinc oxide reduced fairly easily in a furnace above 1200 °C

  Use the information in the table to suggest the order of reactivity of these metals.

least reactive most reactive

[2]

 (c)  Zinc powder reacts with hydrochloric acid.
  The speed of reaction can be followed by measuring the volume of hydrogen gas 

produced per minute.

 What happens to the volume of gas produced per minute when

 (i)  large lumps of zinc are used instead of zinc powder?

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

 (ii)  the reaction is carried out at a higher temperature?

  ..............................................................................................................................  [1]
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 (d)  Match the metals on the left with their uses on the right.
 The fi rst one has been done for you.

nickel electrical wiring

copper making coins

aluminium chemical plant

mild steel car bodies

stainless steel aircraft bodies

[4]

[Total: 11]
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7  Ethene, C2H4, is manufactured by cracking petroleum fractions.

 (a) (i)  What do you understand by the term petroleum fraction ?

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

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

 (ii)  Complete the equation for the manufacture of ethene from dodecane, C12H26.

 C12H26  →  C2H4  +  ............... [1]

 (b)  Two fractions obtained from the distillation of petroleum are refi nery gas and gasoline.
  State one use of each of these fractions.

 refi nery gas  .......................................................................................................................

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

 (c)  Ethene is an unsaturated hydrocarbon.
 What do you understand by the following terms?

 unsaturated  .......................................................................................................................

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

 (d)  Ethene is used to make ethanol.

 (i)  Which of these reactions is used to make ethanol from ethene?
 Tick one box.

 catalytic addition of steam

 fermentation

 oxidation using oxygen

 reduction using hydrogen

[1]
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 (ii)  Draw the structure of ethanol showing all atoms and bonds.

[2]

 (e)  Ethene is used to make poly(ethene).
 Complete the following sentences about this reaction.
 Use words from the list below.

 additions carbohydrates catalysts monomers polymers

 The ethene molecules which join to form poly(ethene) are the ............................... .

 The poly(ethene) molecules formed are ............................... . [2]

[Total: 11]
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8  Lead(II) bromide can be electrolysed using the apparatus shown below.

heat

+ – graphite rod

ceramic crucible
lead(II) bromide

graphite rod

 (a)  Choose one word from the list below which describes the graphite rods.
 Put a ring around the correct answer.

 cations electrodes electrons insulators metals [1]

 (b)  State the name of the products formed during this electrolysis at

 the negative graphite rod.  .................................................................................................

 the positive graphite rod.  ............................................................................................  [2]

 (c)  Which of the following conduct electricity?
 Tick two boxes.

 ceramic crucible

 graphite rod

 molten lead(II) bromide

 solid lead(II) bromide
[2]
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 (d)  The structure of lead(II) bromide is shown below.

Br 
–

Br 
–

Br 
–

Br 
–

Pb2+

Pb2+ Pb2+

Pb2+

Br 
–

Br 
–

Br 
–

Br 
–

Br 
– Br 

– Br 
– Br 

–

Pb2+

Pb2+

 Write the simplest formula for lead(II) bromide.

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

 (e)  Lead(II) bromide is formed as a precipitate when aqueous solutions of lead(II) nitrate 
and potassium bromide are mixed.

 (i)  What do you understand by the term precipitate ?

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

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

 (ii)  The formula of lead(II) nitrate is Pb(NO3)2.
 State the number of different types of atom present in this formula.

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

 (iii)  State the total number of oxygen atoms present in this formula.

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

 (iv)  Lead compounds are pollutants in the air.
 State one harmful effect of lead compounds on health.

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

[Total: 10]
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