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1 The diagram shows an upward delivery method to collect ammonia gas.
What is the nature of ammonia gas?

Fountain flask
(1or 2 dm?)

|
1
\‘ Dry ammaonia

L

Glass Drying 1
wool —— ke
plugs Potassium

hydroxide pellets

mixture of ammaonium chioride and
calcium hydroxide

A The gas is soluble in water and denser than air.

B The gas is soluble in water and less dense than air.

C The gas is insoluble in water and denser than air.

D The gas isinsoluble in water and less dense than air.
2 The diagram shows the structure of a particle.

{}/ electron

proton

neutron

Which of these best describes the above structure accurately?

A Negative ion
B Positive ion
C Isotope

D Neutral atom

GESS 4NA SciChem P3 MYE 18 LCY
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3 The diagram below illustrates the structures of the atoms of two elements M and N.

M N

What will be the formula and mass of one mole of this compound when these two
elements combine together to form a compound?

formula mass of one mole (g)
A MN 43
B M3N2 113
C MN 70
D M2N3 102
4 A sample of liquid naphthalene is cooled.
The graph shows how the temperature of the naphthalene changed with time as it cooled.
temperature
rF 3
w
Y
X s 4

time
At which point are all the naphthalene particles furthest apart?

A W
B X
cC Y
D Z

GESS 4NA SciChem P3 MYE 18 LCY
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5 Titan is the largest moon of the planet Saturn and it is the only moon in the Solar System
with an atmosphere. The following substances are present:

substance melting point /°C boiling point /°C
argon -189 -116
hydrogen -281 -252
methane -182 -162
nitrogen -210 -196

Which of the substances on Titan would be gaseous at -220°C?

oo w>»

argon
hydrogen
methane
nitrogen

6  The experiment shown is used to test the electrical conductivity of potassium bromide
crystals.

electrodes

beaker

potassium
bromide crystals

The lamp does not light up.
Distilled water is then added to the beaker and the lamp lights up.

Which statement explains these observations?

A
B
C

Distilled water is a good conductor of electricity.

Metal ions are free to move when potassium reacts with water.

Oppositely charged ions are free to move in the solution when potassium bromide
dissolves.

Electrons are free to move in the solution when potassium bromide dissolves.

GESS 4NA SciChem P3 MYE 18 LCY
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7 The electronic structures of two atoms R and S are shown.
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R and S react to form a compound.

What is the chemical formula of the compound and what type of bonding is
formed?

A R3S ; covalent
B R3S ;ionic
C RSy ; covalent
D RS;;ionic

8 A student attempted to separate a mixture of two food dyes using paper chromatography.
He prepared the chromatography paper as shown. He then carefully inserted the paper
into the beaker containing the liquid. He noticed that there was no separation of the
mixture even after 30 minutes.

b f

L beaker —— chromatography paper

\ 7— liquid

Which of the following could be a possible explanation for this?

c spot of mixture

The substances in the mixture were not pure.
The substances in the mixture were colourless.
The mixture was soluble in the liquid.

The mixture was not soluble in the liquid.

o0 w>»
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9 The table shows some information about the solubilities of 3 substances.

Substance Solubility in water Solubility in ethanol
J Insoluble Soluble
L Soluble Insoluble
M Insoluble Insoluble

The following operations could be carried out to obtain pure L from a mixture of J, L, M.

1. filter

2. evaporate to dryness

3. add ethanol
4. add water

In what order should the operations be carried out?

1,2,3,4
3,1, 2 (omit 4)
3,4,1,2
4,1, 2 (omit 3)

O o0 m »

10 The apparatus was set up as shown. When the test-tube was heated, the
universal indicator paper turned blue.

What could solid Z be?

sodium nitrate
ammonium chloride

ocoOow>»

magnesium

GESS 4NA SciChem P3 MYE 18 LCY
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1 The following shows the pH of some common fruits and vegetables juices.
Lemon pH 2
Orange pH 3
Banana pH 5
Apple pH 8
Carrot pH 8
Celery pH 9
Spinach pH10

Which of these juices, when added in equal volume gives a mixture which turns
moist blue litmus paper red ?

Apple and Celery
Orange and Spinach
Lemon and Banana
Celery and Carrot

o0 w>»

12 Which statement about the Periodic Table is correct?

Atoms of all elements in the same Group have the same total number of electrons.
All Groups contain both metallic elements and non-metallic elements.

There are more non-metallic than metallic elements.

In Group VII, the melting and boiling points increase with increasing proton number.

OO w>»

13 The positions of four elements are shown on the outline of part of the Periodic Table.
Element X has a high melting point and is a good conductor of electricity.
It forms chlorides XCl, and XCls.

What is the position of X in the Periodic Table?

GESS 4NA SciChem P3 MYE 18 LCY



14 Two different beakers are set up as shown.

1 2
rod of rod of
_ metal Z _ metal W
= — = —

— -

— — aqueous 1 = aqueous

— —] metal W — = metal X
—] salt - salt

In beaker 1, metal W is displaced from the solution.
In beaker 2, metal X is displaced from the solution.

What is the order of decreasing reactivity of the metals?

most reactive -----------mmmum- > |east reactive
A W X Z
B Z W X
C X Z W
D W Z X

15 A shopkeeper stores iron nails in an airtight container, as shown in the diagram.

7 , ——tightlid
| plastic jar
air

————iron nails

The nails begin to rust after a few days.
How can the rusting of the nails be prevented?

A Leave the lid off

B Seal the jar in a bag

C Put the jar in a warm place
D

Put a drying agent in the jar

GESS 4NA SciChem P3 MYE 18 LCY



16 The table gives the relative concentrations of polluting gases in the air in four
different industrialised cities.

In which city are limestone buildings most threatened by pollution?

sulfur dioxide nitrogen dioxide carbon monoxide
A 17 46 23
B 32 33 30
Cc 38 40 11
D 45 14 21

17  Which of the following substances is not found in a sample of clean air?

A

B
Cc
D

carbon dioxide
neon
oxygen

methane

18 The diagram shows levels in a fractionating tower used for the fractional distillation of
crude oil.

Which level gives the fraction that will be used for making roads?

e A

crude oil in  ——

GESS 4NA SciChem P3 MYE 18 LCY
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19 Which of the following shows an unsaturated hydrocarbon?

A H H H H B
T N
H—C—C—C—C —H >c=c{
| | | H Cl
H H
C D
H 0 H
I V4 H
H—Cc—cC >C:C—é—H
| OH H | |
H H H

20 Which of the following equations correctly shows the complete combustion of methane?

CH4 + 20, — CO; + 2H,0

4CH4 + 70, — 2C0O> + 8H,0 + 2CO
CH4 + O —» C + 2H,0
CHs+02 > C+2H, + O

OO0 w >

END OF PAPER
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Section A [14 marks]
Answer ALL the questions in the spaces provided.

The diagram below shows some elements in the Periodic Table.

Ca Br

Use the chemical symbols from the table to identify the following elements.

a)

b)

d)

These elements form basic oxides. [1]

This element has a melting point below room temperature but a boiling

point above room temperature. [1]
This element has a proton number of 19. [1]
[Total: 4]

Mixtures can be separated by physical means. Name a suitable method to

separate the following substances from its mixture. [2]
a) salt from seawater ...l

b) petrol from crude oil ...l

c) water from a mixture of dyes .................onl

d) silver chloride from a mixture of silver chloride .............................

and sodium nitrate solution

[Total: 2]

GESS 4NA SciChem P4 MYE 18 LCY
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Chlorine, bromine, iodine and astatine are elements in Group VII of the Periodic
Table. Some of their properties are shown in the table below.

Element Colour Physical State at
room temperature
Chlorine Greenish yellow Gas
Bromine Reddish brown Liquid
lodine Dark purple
Asatine Solid

a) Complete the missing blanks in the table.

[2]

b) In an experiment, chlorine gas is bubbled into sodium astatide solution. Write a
balanced chemical equation for the reaction.

[1]

(2]

[Total: 5]

The typical composition of the gases from a motorcar engine is given in the

table.

Substance Percentage
argon 0.5
carbon dioxide 8.0
carbon monoxide 5.0
hydrocarbons 0.3
hydrogen 2.0
nitrogen oxides 0.2
water vapour 9.0
other gases 75

a) Suggest the name of the main gas in the ‘other gases’.

GESS 4NA SciChem P4 MYE

18 LCY

For Examiner's use

[2]
(1]



For Examiner's use

b)

i) Name the poisonous gas produced during the incomplete combustion of
the fuel. 1

ii)  Explain why this gas is dangerous to human health. 1]

[Total: 3]

GESS 4NA SciChem P4 MYE 18 LCY



SECTION B [16 marks]

Answer two out of three questions from this section.

A new element, Farallium (Fa), has been discovered recently.

Information on this element is as follows.

e |t has 2 electrons in the outermost shell.

e |t does not react with water, steam and acid.
e The solubilities of its compounds in water are given in the table below.

Compound Solubility in water

Farallium carbonate Insoluble
Farallium chloride Soluble

Farallium hydroxide Insoluble
Farallium nitrate Soluble

Farallium oxide Insoluble

Farallium sulfate Soluble

a) Suggest whether Farallium is a metal or non-metal. Explain your answer

in terms of electronic structure.

[2]

b) Using ‘dot and cross’ diagram, show the electron arrangement of Farallium

oxide. Show only valence electrons.

GESS 4NA SciChem P4 MYE 18 LCY
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For Examiner’s
use

Starting from Farallium carbonate, state the other reactant to prepare
Farallium sulfate. Describe the steps to produce a pure dry sample of

Farallium sulfate.

c)
[4]

[Total: 8]

A blast furnace can be used to manufacture a metal from haematite.

haematite and coke added

with substance X

hot gas
-
R product 1
product 2
a)
i) Haematite, coke and substance X are added to the top of the furnace.

Identity substance X and explain why it is necessary to be added to the

blast furnace. [2]

i) Product 1 and product 2 are extracted from the base of the furnace.

Name the 2 products. [2]

Product 1:

Product2: ..

GESS 4NA SciChem P4 MYE 18 LCY
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iii) Write the chemical equation for the reduction of haematite by carbon
monoxide in the blast furnace. State symbols are not required. [1]

Baking powder is a mixture containing sodium hydrogencarbonate and a
compound which dissolves slowly in water to form an acid.

A student used the apparatus in the figure below to study baking powder.

—=lT 7 "}

I
10.0 g of baking powder ‘o,
+ ---_'_""--.____..g

liquid X

The results from three experiments are shown in the table below.

temperature of volume of gas produced
experiment llquid X liquid X/°C after 5 min/ dm®
1 water 20 1.0
2 water 50 75
vinegar
3 (dilute ethanoic acid) 20 %0
bi) Suggest which gas is produced in these experiments. [1]

bii)  Suggest an explanation for the difference between volume of gas
produced in experiment 1 and for experiment 2. [1]

GESS 4NA SciChem P4 MYE 18 LCY
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biii)  Calculate the number of moles of the gas produced in experiment 3

after 5 minutes. [1
[Total: 8]
a) Alkanes are saturated hydrocarbons.
What is a hydrocarbon? [1
b) The following table shows the formulae and boiling points of the first six

members of the alkane homologous series.

Name Formula Boiling Point
(°c)
Methane CH4 -161
Ethane C2Hs -89
? ? ?
Butane CaH1o -0.5
Pentane CsH12 36

The third member of the series is missing from the table.

i) Write down the name and formula of the third member. [2]
Name : .........ccoooeene. Formula:.....................

i) Deduce the boiling point of the third member. ........................... [1]

c) Ethene is an alkene.

i) Draw the structural formula of ethene. [2]

i) Ethene undergoes a chemical reaction when it is bubbled into a sample
of aqueous bromine. State the colour change you would observe. [1]

GESS 4NA SciChem P4 MYE 18 LCY
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iii) What is the name of the chemical reaction in c(ii)? [1]

[Total: 8]

END OF PAPER
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Answers for Secondary 4 Normal Academic Chemistry 5105/5107 Mid Year Exam P4 2018

Markers’ Comment

A1 | a) K, Ca [1]
Well-answered
b) S [1] Some students need to
understand how to relate
loss and gain of electrons
to the Group Number
c) Br [1] Many students unclear of
the physical properties of
Group VIl elements
d) K [1] Well-answered
A2 | a) evaporation 1 mforevery | a) Well-answered
b) fractional distillation 2 correct b) Need to understand
¢) simple distillation answers difference between
d) filtration fractional distillation
and distillation
¢) Many students wrote
chromatography.
Should not relate dyes
to just chromatography
d) Well-answered
A3 | a) Colour: black, State: solid 2] Many students wrote liquid
as the physical state. To
clear this misconception
b) Cl> + 2NaAt= 2NaCl + Aty M Many students wrote At
instead of At,. Atis a
diatomic molecule.
c¢) Chloriné i$ more reactive\than astatine. [1] Poorly answered. Student
unclear of displacement
Hence, chlorine will displace astatine from sodium [1] concept
astatide $olution.
(a) nitrogen (from the air) [1] Poorly answered. Students
A4 did not relate the question
to the composition of air
which was taught during
lesson
(bi) carbon monoxide. 1 Well-answered
bii) It forms a stable compound with haemoglobin, [1] Well-answered
preventing
the blood from carrying oxygen to other parts
of body.
B5 | a)ltis a metal [1] Well-answered

It loses 2 electrons to form a positive ion with
charge 2+.

[1]




b) chemical formula : FaO

Some students did not

Correct show the full shell of Fa.
transfer of 2
PN N e WL electrons
/ ’ ; N\ | / ] from Fa to O
F Fa A i S|
SR g
", | 4
VI \ /
L ' L A | Q Correct
N charge [1]
c) other reactant : sulfuric adid [1]
Some students forgot to
Steps to obtain pure sample of Farallium sulfate state the other reactant.
- add excess Farallium carbonate to suffufic acid 1]
and stir and
filter to remove excess carbonate 1]
- evaporate filtrate till a saturated solution is formed [1]
- cool the solution for crystals to form, wash with
distilled water
and press dry between sheets of filter paper.
B6 | (ai) Substance X is limestone. [1] Some students were not
Substance X removes acidic impurities. [1] able to explain the reason
for use of limestone
(aii)  Product 1 : Molten slag [1] Well-answered
Product 2 : Molten iron [1]
(aiii) Fe20s3 + 3CO > 2Fe + [1] Poorly answered. Never
3CO: study notes
(bi)  Carbon Dioxide [1] Some students wrote
hydrogen which is wrong.
(bii)  Expt 2 is carried out at a higher temperature [1] Most students able to infer
than expt 1 that higher temperature
leads to more gas formed
(biii) Volume of gas produced after 5 minutes- [1] Well-answered
8dm?
No of moles = Volume of Gas / 24dm?
=8/24
= 0.333 moles (3 s.f)
B7 | (a)A hydrocarbon is a compound that contains only [1] Well-answered. But some
hydrogen students did not write full
and carbon atoms. definition and only wrote it
contains hydrogen and
carbon atoms only.
(b) i) Propane & C3Hs [2] Well-answered
ii) -50°C to -30°C [1] Well-answered
(ci) [2] Well-answered
1m for
carbon
double bond




Reddish-brown solution turns to colourless

solution.

addition reactian

and 1m for
correct

structural
formula

[1]
[1]

Some students forgot to
write the colour change

Bromination is also
accepted
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