Visit

FREETESTPAPER.com

for maxe papeus

£ Website: freetestpaper.com

-acebook.com/freetestpaper

witter.com/freetestpaper


https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/

AHMAD IBRAHIM SECONDARY SCHOOL
GCE O-LEVEL PRELIMINARY EXAMINATION 2019

SECONDARY 4 EXPRESS / 5 NORMAL (ACADEMIC)

Class: Register No.:
SCIENCE (CHEMISTRY) 5076 /03
5078 /03
Paper 3 28 August 2019

1 hour 15 minutes
Additional Materials:
Nil

READ THESE INSTRUCTIONS FIRST:
Do not open this booklet until you are told to do so.
Write down your name, class and register number on this page.

You may use an HB pencil for any diagram, graphs, tables or rough working.

Write in dark blue or black pen.

Do not use staples, paper clips, glue or correction fluid.

The use of an approved scientific calculator is expected, where appropriate.

You may lose marks if you do not show your working or it you do not use appropriate units.

Section A

Answer all questions.

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

Answer any two questions.

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

A copy of the Data Sheet is printed on page 16.
A copy of the Periodic Table is printed on page 17.
The number of marks is given in brackets [ ] at the end of each question or part question.

Marks
Paper 1 120
Paper 3 165
Paper 5 15
Total /100

This paper consists of 17 printed pages.




Section A
Answer all the questions in the spaces provided.

The following are terms used to describe chemical reactions.

addition fermentation neutralisation

rusting redox substitution

Using the terms above, identify the type of reaction that each chemical equation
represents.

Each term can only be used once, more than once or not at all.

(a)
(b)
(c)
(d)

CsHe+Hz = CsHs ! [1]
KOH+HCI - KCl+H20 e, [1]
Ho + F2 — 2HF e, [1]
CoHe + Cla — CoHsCl+HCl ! [1]

Two isotopes of sodium are 7> Na and 7, Na.

(a)

(b)

(c)

Complete Table 2.1 about the particles found in one atom of each of these isotopes.

Table 2.1
number of
protons electrons neutrons
“Na
*Na
[2]
Sodium is a Group I metal.
State two physical properties of Group I, that are not displayed by other metals.
PP
e
[2]
Sodium reacts with cold water, as shown in the half equation.
Na(s) — Na*(aq) + e~
State the name of the particle with the symbol e”.
........................................................................................................... [1]
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(a)

(b)

Sodium chloride and lead(Il) chloride are two different salts which require two

different methods of preparation.

Fill in the blanks in Table 3.1 to name the possible reactants used to prepare these

two different salts.

Table 3.1

salt

reactant 1

reactant 2

sodium chloride

lead(II) chloride

[2]

A practical book gives the following instructions for preparing magnesium nitrate

crystals.

Place 100 cm? of dilute nitric acid in a beaker. Heat the acid until it is almost boiling.
Add magnesium powder until no more can dissolve. Filter the mixture. Place the

filtrate in an evaporating dish. Place the evaporating dish on a tripod and heat it until
the liquid has been reduced to about one-third of its volume. Put the filtrate aside

to allow it to cool. Filter off the crystals from the cooled solution and dry them between

pieces of filter paper.

State the purpose of the underlined instructions below.

instruction

purpose

until no more can
dissolve

filter the mixture

about one-third of its
volume
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(c) The concentration of magnesium nitrate solution is 0.5 mol/dm?3,

(i) Calculate the concentration in g/dm?.

concentration = ..................... g/ldm3 [2]

(ii)  Calculate the volume of the solution that contains 7.40 g of magnesium nitrate.

volume = .............coeeeil. cm? [2]

Fig. 4.1 shows some of the stages in the manufacture of a fertiliser, ammonium sulfate.

In reaction vessel 1, nitrogen gas and hydrogen gas react to produce ammonia, which
enters reaction vessel 4 through connecting pipe B. Sulfuric acid is made from sulfur
dioxide in two stages. Ammonia and sulfuric acid will then react in the reaction vessel 4

to form ammonium sulfate.

nifrogen, N, reaction

and — vessel —» ammonia, NH; —»
hydrogen, H, pipe A 1 tie B j
rsgscggr —_— ammonium
4 sulfate

sulfur dioxide, SO : : |
8 [ o | [escion | )

and — —
— vessel — sulfurtrioxide, SO;  vessel  — sulfuric acid

oxygen, 0, " 3
_L_l pipeC L | pipeD

Fig. 4.1

(@) (i) Write a balanced chemical equation, for the reaction that takes place in
reaction vessel 1.
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(b)

(ii)

(ii)

Calculate the volume of hydrogen needed to produce 900 dm?® of ammonia
gas, at room temperature and pressure, for the manufacture of ammonium
sulfate.

volume of hydrogen needed = ...................... dm? [2]

From which connecting pipe would a major leak cause a decrease in the pH
value of rain? Explain your answer.
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(@) The diagram shows the cycle of changes when iron is extracted and then rusts.

extraction
Fe203 Fe
Main compound
in both iron ore iron
and rust
rusting

Identify the change that involves oxidation and the change that involves reduction.
Give reasons for your answers.

............................................................................................................ [2]
(b) One of the methods of rust prevention is by spraying the metal surface with a layer
of ail.
(i) Explain how this method prevents rusting.
.............................................................................................. [1]
(i) Anti-rust spray can also be applied to surfaces to prevent rusting.

The figure below shows the active ingredient in a bottle of anti-rust spray.

-

Anti-rust spray

Active ingredient: Tannic acid, Zinc powder

—

Explain how the anti-rust spray helps to prevent rusting.
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Fig. 6.1 shows the reactions of some substances.

pink-brown
solid P
carbon b _ _
dioxide heated in reducing agent R
'y which is a gas that
extinguishes a lighted splint
heated with a ‘pop’ sound
strongly
copper (II) » black solid
carbonate Q

add dilute

nitric acid

€excess aqueous
ammonia

A
solution S

solution U |«

warm with aluminium and
aqueous sodium hydroxide

A
gas that turns

damp red
litmus blue

Fig. 6.1

(a) Name the substances P, Q, R and S.

P

Qi

R

S

(4]

(b)  Write the chemical equation for the formation of S from Q.

........................................................................................................... [1]
(c) State the colour of solution U.

........................................................................................................... [1]
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Aldehydes are a homologous series of organic compounds like alkanes and alkenes.
Table 7.1 shows the names, formulae and boiling points of three aldehydes.

(a)

(b)

(c)

Table 7.1
name formula boiling point (°C)
methanal HCHO -19
ethanal CH3CHO 20
propanal C2HsCHO 49

Use the information in Table 7.1 to give two pieces of evidence that suggest that
these aldehydes are a homologous series.

Predict the name, formula and boiling point of the next member of this homologous
series.

1{01 10 0 1V1 F= N

DOIlING POINE: .o
(3]

In some countries, ethanol is made from glucose for use as a fuel.
The flowchart summarises the production process for ethanol.

stage 1 stage 2

glucose |— | dilute ethanol solution |——| 90% pure ethanol

(i) Name the processes that take place at stage 1 and 2.
SHAGE A

S A0 2. o
(2]
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(ii)

Write a balanced chemical equation for the reaction in stage 1.
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Section B
Answer any two questions in this section.
Write your answers in the spaces provided.
Fluorine is an element in Group VII.

A jet of fluorine gas is aimed at a piece of filter paper soaked in a solution of potassium bromi de.

filter paper soaked in a
fluorine gas solution of potassium bromide

The solution on the filter paper quickly turns brown.

(@) Explain why the solution turns brown. Include an equation to support your answer.

(b) 50 cm?® of fluorine gas reacts with excess water to give oxygen and hydrogen fluoride,
HF, which is weakly acidic. The chemical equation is given below.

2F2(g) + 2H20 (1) > O2 (g) + 4HF (aq)
(i) Universal Indicator can be used to determine when the reaction is completed.

State the possible colour changes as the reactants react until the reaction is
completed.

(ii) Calculate the mass of oxygen gas produced at room temperature and pressure.
[The volume of one mole of any gas is 24 dm® at room temperature and
pressure.]

mass of oxygengas = ................o..ee. [2]
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(¢) (i) Draw a ‘dot and cross’ diagram to show the arrangement of the outer shell
electrons in one molecule of fluorine.

[2]

(ii) Fluorine can be liquified and has a low boiling point.

Explain why the boiling point of fluorine is low.
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12

The following set-up is used to investigate the effects of particle size on the rate of reaction.
Small lumps of zinc carbonate were added to excess hydrochloric acid.

The time taken for the reaction to complete is 5 minutes.

ﬁ’ cotton wool

flask

excess
hydrochloric acid

zinc carbonate
[ _ |

——— balance

=T —J

(@) (i) Sketch a labelled graph to show the progress of this reaction.

A
mass /g
time / min
[2]
(ii)  With reference to the graph that you had sketched, explain the progress of the
reaction.
...................................................................................................... [3]
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(b) The experiment was repeated but with powdered zinc carbonate.

(i) Sketch on the same axes in (a)(i), the new graph that you would expect for the
experiment with powdered zinc carbonate. Label this graph X.
(1]

(ii)  Use the collision theory to explain your graph.

(c) Sketch a different experimental set up that can be used to determine the rate of
reaction.

[2]
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10 (a)

(b)

14

Cracking involves a breakdown of large hydrocarbon molecules into smaller
ones. During cracking, molecules of octane, CgH+s, produce two different
products.

(i) Complete the equation to show the formula of product X.

CsH1s > CsHwo + 2 (1]
octane butane (product X)

(ii)  State the name and draw the structural formula of product X in the box
below.

Name of product X:

structural formula of product X

(2]

(iii) Describe a chemical test to distinguish between butane and product X and give
the results of the test.

Propene is a hydrocarbon that can be polymerised. The structure of propene is shown
below.

H H H
]
¢=G—C—H
Lo

(i) Use the structure of propene to explain how it can form a polymer.
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(ii)

(iii)

15

State the name of the polymer formed.

Draw the structure of the polymer which is formed.
(Show at least three repeat units.)

(2]

END OF PAPER

Setter: Mdm Phua MH
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(IT) hydroxide light blue
iron(IT) hydroxide green
iron(IIT) hydroxide red-brown
lead(II) hydroxide white
zinc hydroxide white
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