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INSTRUCTIONS TO CANDIDATES

Write your name and index number in the spaces at the top of this page and on all separate answer
paper used.

Section A
Answer all questions.
Write your answers in the spaces provided on the question paper.

Section B

Answer two questions.

Write your answers on the separate foolscap paper.

At the end of the examination,

1.  fasten any separate answer paper used securely to the question paper.

2.  enter the numbers of the Section B questions you have answered in the grid below.

INFORMATION FOR CANDIDATES
The number of marks is given in brackets [ ] at the end of each question or part question.
A copy of the Periodic Table is printed on page 9.

FOR EXAMINER’S USE

Section A /45

Section B /20
Total /65

This paper consists of 9 printed pages, including this page.
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Section A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 45.

1.  The table below shows various gases which can be found in the air. [4]
sulphur dioxide nitrogen dioxide nitrogen
ozone oxygen carbon dioxide
argon carbon monoxide nitrogen monoxide
hydrogen helium chlorine

Answer the following questions using only the above list of gases. You may use each item
once, more than once, or not at all.

(a) and cause acid rain.
(b) make up about 80% of air.
() and are both reducing agents.
(d) is used to kill bacteria in our drinking water.
2. Complete the table. [3]
lon Formula Number of Number of Number of
protons neutrons electrons

calcium ca’ 20

fluoride “F- 10

hydrogen HY 1

3. Americium is a highly radioactive element that is prepared by heating barium vapour with
americium fluoride, AmF;. The relative molecular mass of americium fluoride is

300.

(@) Define relative atomic mass. [1]
(b) Calculate the relative atomic mass of americium. [1]
(c) Calculate the percentage, by mass, of fluorine in americium fluoride. [1]
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4.  The diagram shows some of the properties and reactions of the ions A** and B**, and
substances C, D, E, F and G.

colourless solution G

add dilute
sulphuric acid

mix with solution mix with solution
white containing A% aqueous containing B* green
precipitate C < sodium hydroxide precipitate D
to precipitate add an ) atmospheric
excess of aqueous warm with _ oxygen
sodium hydroxide ammonium chloride
precipitate disappears gas F; turns moist reddish brown
leaving a colourless red litmus paper precipitate E
solution blue
(@) Suggest identities for the ions A%*and B**, and substances C, D, E, F and G. [7]
A B**
C D
E F
G
(b)  Write a chemical equation for any one of the reactions shown in the diagram. [1]
5. (a) Briefly describe three chemical reactions of an acid. [3]
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(b)  When sodium hydroxide solution reacts with a solution of the nitrate of a particular
metal, a dirty green precipitate forms. What is chemical name for the precipitate? [1]

(c)  Write a chemical equation for the reaction in (b) above. State symbols are required. [1]

6.  The diagram shows how a liquid hydrocarbon can be made to undergo cracking in the
laboratory, and how the gaseous hydrocarbon products can be collected.

porous
pot gaseous hydrocarbon

. mixture
mineral wool

soaked in liquid /l\

hydrocarbon glass tube

2.
o
3
<
D
L

o

10,0

4 4

HEAT HEAT
STRONGLY

T i)

'o

N :ol o

a)  What is the purpose of the porous pot? [1]

b)  Why is it important to remove the delivery tube from the water as soon as the
heating is stopped? [1]

c)  The gas formed during the cracking is found to decolourise aqueous bromine.
)] What does this tell you about the gas? [1]

i) From the result of this test, write the chemical name and formula of one
compound that could be present in the gas. [1]
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d)  What experimental evidence shows that the cracking has split large molecules into small
molecules? [2]

7. Three of the reactions below involve both oxidation and reduction.
Tick (V) these in the appropriate box. [3]

(@) 2FeClyaq + Clagg) — 2FeClagag) [ ]
(b)  MgCOs) - MgOgs) + COzg) [ ]
(€) NH4Clgy — NHgg + HClg [ ]
(d) Mg + CuSOuag) ~ MgSOuag + Cuy [ ]
(€) NaOHq + HClug — NaClig + H20( L]
() 2Na(s) + 2H;0 — 2NaOH g + Hag [ ]
8. (a) Metals and non-metals have different physical and chemical properties. State any two

differences between metals and non-metals, illustrating your answer using the properties
of iron and carbon. [2]

(b) Explain why, in industry, molten iron is mixed with other metals. [2]
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(c) (i) Zinc metal can be extracted by reducing the oxide with carbon. Explain why it is

impossible to extract sodium in this way. [1]
(i)  Suggest a method to extract sodium from its compounds. [1]
9.  Explain the following observations.

(@) A solid has more mass than the same volume of gas. [2]
(b) Itis easier to compress a gas than a solid. [2]
10. (a) Explain the term endothermic reaction. [2]
(b) Give an example of a process which is endothermic. [1]
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Section B
Answer two questions
The total mark for this section is 20.

11. (@) Alist of metals is shown in the box below.

| iron copper magnesium  sodium |

(i)  Arrange the metals in order of decreasing reactivity (from most reactive to least
reactive). [1]

(i) Using your knowledge of the reactions of these metals with dilute hydrochloric
acid, explain why you have arranged the metals as given in your answer to (i). [4]

(b) Iron metal can be extracted in the Blast Furnace by a reduction process. The figure shows
a simplified sectional diagram of a blast furnace for the extraction of iron.

~
AN 2

Waste
gases

(1)  Name the substances fed into the furnace at A. [1]
(i)  Name the substance(s) coming out of the furnace at B and at C. [1]
(iii) The waste gases contain carbon dioxide, carbon monoxide and nitrogen.

Explain the presence of each of these gases. [3]

12. Nitrogen dioxide is an air pollutant that is formed when nitrogen combines with oxygen in a
motor car engine.
(@ Name two other chemicals that are common air pollutants. [2]
(b)  For each of the chemicals named in (a),
(i)  describe how each of them is formed
(if)  state the effect of each on the environment
(iii) give measures that can be taken to reduce their effect on the environment. [6]
(c)  Atroom temperature and pressure, 24 dm® of polluted air contains 1.5% by volume of
nitrogen dioxide (NO,).
What is the mass of nitrogen dioxide in this sample? [2]
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13. (@) Methanoic acid, with the molecular formula HCOOH, is a member of a homologous
series. The general formula for this series is C,H2n+1COOH.

Another acid in the series has three carbon atoms in each of its molecules.

(i)  For this acid, write its name and molecular formula and draw its full structural

formula.

3]

(i) This acid will react with ethanol in the presence of concentrated sulphuric acid.
Predict the products of the reaction.

(b)  This diagram shows two industrial processes, cracking and polymerisation.

crude oil

.

-

cracking

(1)  What is meant by
(1) cracking,
(2) polymerisation?

(i)  Terylene is a polyester.

F

alkene

o

polymerisation

polymer

(1) Name something useful which is made from Terylene.
(2) The structure of Terylene is represented by the diagram.
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-C-0{Fo-C4

Draw a repeating unit in this structure.
(3) Explain why Terylene can cause pollution.
(iii) Give an example of a polymer with amide linkage.

O O

~ The End ~

Lc-0{ }o-C

O

[1]

[2]
[1]

[1]
[1]
[1]
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