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     Section A

     Answer all the questions.

     Write your answers in the spaces provided on the question paper.

1 Choose one metallic element and one non-metallic element. Complete Table 1.1 with these 
two elements.

    Table 1.1
 

name chemical symbol
one physical 

property

metallic element

non-metallic element

 [6]
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2 The boxes in Fig. 2.1 contain descriptions of five different substances, A, B, C, D and E. 
Decide whether each substance should be classified as an element, compound or mixture. 
Show your decision by ticking (✓) the correct box for each substance in Fig. 2.2.

    

A
this solid melts on 
heating to a yellow 
liquid that cannot 
be made into a 

simpler substance

B
this liquid contains 

different atoms 
and boils at 

exactly 100 °C

C
no heat is 

exchanged when 
this powder is 

formed from its 
component parts

D
when this coloured 
liquid is distilled, 

a colourless liquid 
is collected

E
the different atoms 
in this colourless 

gas have a 
constant ratio

    Fig. 2.1

substance element compound mixture

A

B

C

D

E

    Fig. 2.2
 [5]
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3 Table 3.1 describes properties of two different solutions. Complete the table.

    Table 3.1

solution
colour when mixed with 

Universal Indicator solution
one product of the reaction 
with ammonium carbonate

hydrochloric acid

aqueous sodium hydroxide

 [4]

4 Forensic scientists use paper chromatography to compare the inks from five different bank 
notes with the ink used to make legal bank notes.

 The results are shown as a chromatogram in Fig. 4.1.

starting
position
of inks

movement
of solvent

legal
bank
note

bank
note

F

bank
note

G

bank
note

H

bank
note

I

bank
note

J

    Fig. 4.1
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 (a) Draw the apparatus that could be used to produce this chromatogram.

 [2]

 (b) Which of the bank notes F, G, H, I and J

  (i) is not a forgery,

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

  (ii) are printed with identical inks,

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

  (iii) is printed with ink containing four solvent-soluble dyes?

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

 (c) Use your knowledge of bank notes to suggest why water would probably not be a 
suitable solvent to use for this chromatography.

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

 ...................................................................................................................................... [1]
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5 (a) An element has an atomic number of 9.

  (i) Write the electronic structure of an atom of the element.

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

  (ii) Explain how the electronic structure shows that this is a non-metal.

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

  (iii) What is the charge on an ion of this element?

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

 (b) Table 5.1 gives the particles in the nuclei of five different atoms, K, L, M, N and O.

    Table 5.1

letter
(not chemical symbol)

K L M N O

particles in each 
nucleus

3 protons
3 neutrons

4 protons
5 neutrons

5 protons
5 neutrons

5 protons
6 neutrons

6 protons
7 neutrons

  Which letter or letters from K, L, M, N or O best represent

  (i) the nucleus of an atom with an atomic number of six,

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

  (ii) the nucleus of an atom with a relative atomic mass of six,

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

  (iii) two nuclei from different isotopes of the same element?

   ...................................................................
 [3]
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6 (a) Table 6.1 includes some organic reactions. Fill in the boxes. The first has been completed 
for you as an example.

    Table 6.1

organic compounds types of reaction products

reduction..................................

example ethene ethane

polymerisation

(i) ethene ..................................

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

(ii) ethanol ethanoic acid

esterification

(iii) ethanol + ethanoic acid ..................................

[3]

 (b) Ethene has a low boiling point and is a gas at room temperature. It consists of covalently 
bonded molecules. Explain why the boiling point of ethene is low.

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

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

 ...................................................................................................................................... [2]
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7 Magnesium carbonate and dilute sulfuric acid react to produce a gas. Data to determine the 
rate of this reaction are collected using the apparatus shown in Fig. 7.1.

electronic balance

magnesium
carbonate

cotton wool

conical flask

dilute
sulfuric acid

    Fig 7.1

 (a) What is the purpose of the cotton wool in the mouth of the conical flask?

 ...................................................................................................................................... [1]
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 (b) The reading on the electronic balance is taken every minute and used to plot the graph 
shown in Fig. 7.2.

0
0

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

1.0 2.0 3.0 4.0 5.0 6.0 7.0
time / min

reading
on

balance
/ g

8.0 9.0 10.0 11.0 12.0 13.0 14.0

    Fig. 7.2

  (i) Why does the reading on the electronic balance decrease over the first few 
minutes?

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

  (ii) What can you tell from the graph about the rate of this reaction during its first 
14 minutes?

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

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

  (iii) Calculate from the graph the fall in mass over the first 8 minutes of the reaction.

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

  (iv) Calculate the average rate of reaction over the first 8 minutes in grams per minute.

 ................................................................... g / min
 [5]
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8 Students give their own special symbols to five metallic elements. All five metals are in the 
same group of the Periodic Table. The special symbols are shown in Fig. 8.1. The order of 
chemical reactivity of these metals is also shown.

increasing order of chemical reactivity

special symbols given by students Aa    Bb    Cc    Dd    Ee

    Fig. 8.1

 The students know
 
 1. the group of the Periodic Table in which these metals are placed,

 2. that chlorine, Cl, combines with the metal they had given the special symbol Aa.

 As a result they give the compound so formed the formula AaCl.

 (a) (i) In which group of the Periodic Table must all these elements be placed?

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

  (ii) Choose from Fig. 8.1 the special symbol of the element which is most likely to be 
the first member of this group.

   ...................................................................
 
  (iii) Write the formula for the compound formed between this element and oxygen.

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

 (b) (i) Suggest the name of the element given the special symbol Bb by the students.

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

  (ii) How would you expect this element to react with water?

   ...................................................................
 
  (iii) Use the special symbol Bb to write a chemical equation for this reaction with water. 

State symbols are not required.

 ..................................................................................................................................
 [4]
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Answer any two questions.

Write your answers on the lined pages provided and, if necessary,
continue on separate answer paper.

9 (a) Briefly describe how lime (calcium oxide) is manufactured and give one of its uses. Include a 
chemical equation, with state symbols, in your description. [5]

 (b) Fig. 9.1 describes some of the reactions of calcium oxide.

colourless
solution

P add
dilute acid

T

add
dilute acid

T

bubble in
carbon dioxide

gas

add excess
water

add acidified
silver nitrate

solution

colourless
solution

R

white
precipitate

Q

white
precipitate

S

calcium
oxide

Fig. 9.1

  Identify substances P, Q, R, S and T. [5]
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10 (a) Burning fossil fuels, such as coal, can produce sulfur dioxide and carbon monoxide. Explain 
how these two pollutant gases are formed and state their harmful effects. [6]

 (b) A coal contains 2% by mass of sulfur. What mass and volume of sulfur dioxide are formed 
when 100 grams of this coal are burned completely in air?

  [Relative atomic masses: Ar :  O, 16; S, 32]

  [The volume of one mole of any gas is 24 dm3 at room temperature and pressure.] [4]

11 (a) Organic compounds form homologous series. Give the general characteristics of members of 
any homologous series. [3]

 (b) (i) Draw the structure of an alkane with two carbon atoms in each molecule.

  (ii) Calculate the percentage by mass of hydrogen in this alkane.

   [Relative atomic masses: Ar :  H, 1; C, 12]

  (iii) What substances are formed when this alkane burns in excess air? 

   Write an equation for the reaction. State symbols are required.
 [7]
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