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1. Elements are either metals or non-metals. 

 (a) Put a cross ( ) to show the correct words to complete the sentences.

  (i) A sample of magnesium conducts electricity.

   This shows magnesium is a 

   metal

   non-metal

   solid
(1)

  (ii) A sample of carbon in the form of graphite conducts electricity.

   This shows that graphite 

   is a metal

   contains free electrons

   is a solid
(1)

  (iii) One of the following describes a metal.

   The metal is

   Buckminsterfullerene

   the element that is the main part of steel

   an element found on the right hand side of the periodic table
(1)

 (b) Two elements, a metal and a non-metal react to form the compound with the formula 
NaCl.

  Identify the two elements that react. 

  ................................................................ and ................................................................
(2) Q1

(Total 5 marks)
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2. The structures of molecules of methane, ethane and propane are

 (a) Are these substances alkanes, alkenes or polymers?

  Put a cross ( ) in the correct box.

  alkanes

  alkenes

  polymers
(1)

 (b) What is the formula of a molecule of ethane?

  Put a cross ( ) in the correct box.

  C2H4

  C2H6

  C3H8
(1)

 (c) Carbon forms many more stable compounds than any other element. 
  What is the best reason for this? 

  Put a cross ( ) in the correct box.

  each carbon atom forms four stable bonds

  carbon is a non-metal

  carbon exists as diamond and graphite
(1)

 (d) Calculate the relative formula mass of methane, CH4.
  (Relative atomic masses: H = 1, C = 12)

   .......................................................................................................................................
(1)
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 (e) Bromine water is used to test for alkenes.

  (i) What colour is bromine water?

    ................................................................................................................................
(1)

  (ii) When propane gas is bubbled into bromine water, no colour change occurs.
   Explain why.

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

    ................................................................................................................................
(1) Q2

(Total 6 marks)
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Q3

(Total 6 marks)

3. Luke and Cian were investigating the rate of the reaction of marble chips with dilute 
hydrochloric acid.

 Luke added one marble chip to 50 cm3 dilute hydrochloric acid at room temperature.  He 
measured the time taken for the reaction to finish.

 Cian repeated the experiment, except that he used marble powder instead of a marble chip.  
The mass of marble was the same in both experiments.

 (a) Cian’s reaction occurred faster.
  Explain why.

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

   .......................................................................................................................................
(2)

 (b) How can Cian make his reaction even faster?

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

   .......................................................................................................................................
(1)

 (c) Potatoes are a common food.

  (i) When a potato is eaten, chemical reactions involving enzymes occur as it is 
digested.

   What is an enzyme?

    ................................................................................................................................
(1)

  (ii) Potatoes can be grown using natural fertilisers.
   Give an advantage and a disadvantage of using natural fertilisers.

   advantage ................................................................................................................

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

   disadvantage ...........................................................................................................

    ................................................................................................................................
(2)
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4. The letters P, Q, R, S, T and U show the positions of six elements in the periodic table.
 The letters are not the atomic symbols of the elements.

 

P Q

S

R T

U

 Answer each of the following questions by giving one of the letters.
 Each letter may be used once, more than once, or not at all.

 (a) An element with 3 electrons in the outer shell of its atom .........................
(1)

 (b) A noble gas .........................
(1)

 (c) An element whose atom has the electronic configuration 2.8.8.1 .........................
(1)

 (d) The most reactive element of Q, T and U .........................
(1) Q4

(Total 4 marks)
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5. Poly(propene) is an addition polymer with many uses.
 Canoe paddles are often made of poly(propene).

 Poly(propene) is formed from propene, C3H6.
 A section of a poly(propene) chain which is formed from three propene molecules is 

shown.

 (a) (i) What is a polymer?

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

    ................................................................................................................................
(1)

  (ii) Why is poly(propene) described as an addition polymer?

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

    ................................................................................................................................
(1)

 (b) Draw the structure of a propene molecule, C3H6, showing all covalent bonds.

(2)

CH3
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Q5

(Total 9 marks)

 (c) In terms of the covalent bonds, explain how molecules of propene combine to form a 
poly(propene) molecule.

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

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

   .......................................................................................................................................
(2)

 (d) Poly(propene) is a thermoplastic.

  If the canoe paddle is heated, but not to a temperature at which it burns, its shape 
changes.

  Explain, in terms of its structure, why this happens.

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

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

   .......................................................................................................................................
(2)

 (e) The following symbol appears on the canoe paddle to show that the poly(propene) can 
be recycled.

  Give one reason why recycling is important.

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

   .......................................................................................................................................
(1)

TOTAL FOR PAPER: 30 MARKS
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