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READ THESE INSTRUCTIONS FIRST

Write in soft pencil.

Do not use staples, paper clips, highlighters, giue or correction fluid.

Write your name and index number on the Question Paper and OTAS Sheet in the spaces
provided.

There are twenty questions on this paper. Answer all questions. For each question there are
four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the separate
OTAS Sheet.

A copy of the Data Sheet is printed on page 8.
A copy of the Periodic Table is printed on page 10.

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.

Any rough working should be done in this booklet.
Electronic calculators can be used in this paper.

The total of the marks for this paper is 20.

Do not open this document till permission is given.

This document consists of @ printed pages and 1 blank page.
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Which apparatus is most appropriate to measure 25.0 cm?2 of a liquid accurately?

beaker
gas syringe

measuring cylinder

o O W >

pipette

The diagram shows the first step in separating iron powder from sodium chloride.

stirring rod

What is the next step?

evaporate the water
filter the mixture

freeze the mixture

0O w >

make a chromatogram

Which statement best describes a mixture?

It boils at 100 °C.
It iIs a black solid that melis at 45 °C.

= I - B

It turns biack upon heating.

Partnerinl_earning

— water

... iron powder and sodium

chioride

It is a yellow liquid which can be separated into three portions by fractional distillation.
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4 Which setup shown cannot be used to collect a sample of gas that is less dense than air and
insoluble in water?

5 What is the formula of the compound removed from seawater by evaporation to dryness?

CO2
H2
H:O
N2

o O W »

6 Which arrangement of electrons in an atom represents a non-metal?

A 2,1
B 22
C 2,83
D 284
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Refer to the description and table below for questions 7 and 8.

The table shows the volume of oxygen that is collected in a gas syringe at half-minute intervals.

BP-33

time / minute 0.5 1.0 15 20 2.5 3.0 35
volume / cm? 16 28 40 50 58 66 66
7 When was the reaction compiete?
A after 0.5 minute
B after 1.5 minutes
C after 2.0 minutes
D after 3.0 minutes
8 Which graph of volume against time best shows these results?
volume volume
> time > time
B
volume volume
. »time
» lime
D

Two miscible liquids are separated using fractional distillation. One of them boils at 145 °C and the

other boils at 15 °C. What could be the temperature reading on the thermometer when the first drop

of the distillate is collected?

A 0°C

B 15°C
C 100°C
D 145°C
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Which formula contains the largest number of atoms?

A AIPO,
B Ba(CH):
C Ca(NOas)2
D MgCOs

Which group contains only one metal?

A carbon, hydrogen, lithium
B copper, magnesium, zinc
C oxygen, nitrogen, sulfur

D silver, mercury, chlorine

Of the first twenty elements listed in the Periodic Table, how many of them are poor conducters of
electricity?

10
12
15

o O W P

In which substance are the particles furthest apart?

iceat0°C

ethanol at 30 °C
oxygen at - 300 °C
steam at 100 °C

o0 o >
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6

In which change of state is heat energy taken in and a large change in volume is observed?

boiling
condensation

freezing

o O m P

melting

Ethanol melts at -117 °C and boils at 78 °C. At which temperature is ethanol a liquid?

-140°C
-110°C
80 °C
150 °C

o O W >

When y cm? of water and y cm® of ethanol are mixed, the total volume is less than 2y cm3. This is
because

A the total mass is greater and pushes the molecules together.
B the water molecules evaporate away.
C the water molecules fit into spaces between the ethanol molecules.

D the water molecules react with the ethanol molecules.

Which pair of elements is not likely to form an ionic compound?

calcium and oxygen
copper and chlorine

nitrogen and hydrogen

O 0O W >

potassium and bromine
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An atom is represented by the symbol 22‘1‘ Q. What does the nucleus of this atom contain?

A 81 neutrons and 123 protons

B 81 neutrons and 204 protons

C 81 protons and 123 neutrons

D 81 protons and 204 neutrons

property symbol
exists as a gas under room condition X
has 2 valence electrons Y

Using the Periodic Table and the information given in the table above, what are X and Y most likely

to be?

X Y
A cl Mg
B Li Ca
c Ne
D 0] S

An element with proton number 7 will have similar chemical properties with an element with proton

number

A S
B 8
C 15
D 17

- End of Paper -
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DATA SHEET
Colours of some common metal hydroxides

calcium hydroxide white
copper(ll) hydroxide light blue
iron(lf) hydroxide green
iron(Hl) hydroxide red-brown
lead(lf) hydroxide white
zinc(ll) hydroxide white
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Section A [45 marks]

Answer all questions in the spaces provided.

The list shows five common separation techniques.

crystallisation

simple distillation
evaporation to dryness
fractional distillation
filtration

Choose from the list, the most suitable technique for the following separation.

{a) Obtaining pure water from a cup of coffee.

{b} Obtaining sugar from sugar solution.

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

(c) Removing dust particles from air.

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

(d) Obtaining kerosene from a mixture of kerosene and petrol.

(e} Obtaining salt from sea water.

.....................................................................................................
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Table 2.1 lists the number of protons, neutrons and electrons in six different atoms, Ato F.

Table 2.1
atom number of protons | number of neutrons | number of electrons

A 6 6 6

B 3 4 3

Cc 12 14 12

D 12 12 12

E 18 22 18

F 20 20 20
Use the information in Table 2.1 to answer the following questions.
{a) Which atom has a nucleon number of 12?7 ... [1]
(b) Which atoms are isotopes of the same element?

................................................ AN oo [1]
(c) State the electronic configuration of F. ... i1l
(d) Which atom has a stable octet configuration? ... 1]
(e) Which atom has the least number of valence electron(s)? .............c.c.oeiiiiiincnnns [1]
() Which atom forms an ion with a singte positive charge? ... 1]
(g} Can D conduct electricity? Give a brief explanation for your answer.

.......................................................................... e 12
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{a) Table 3.1 shows three substances.
Classify them as element, compound or mixture, and name the elements found in the

(b)

substance.

Table 3.1

substance

classification

{element, compound
or mixture)

elements found in this substance

carbon dioxide

air

rust

Information about four substances W, X, Y and Z is given below.

W: A white solid formed by strongly heating magnesium in oxygen.

X: A gas used by living things during respiration.

Y: A solid with non-uniform distribution of black and yellow colouration.
The black particles are attracted by a magnet but not the white particles.

Z: A solid with constant composition and produces two elements when

heated strongly.

Classifing each of W, X, Y and Z as an element or a compound or a mixture by
placing a tick in the appropriate column in Table 3.2.

Table 3.2

efement

compound

mixture
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5
(a) Complete Table 4.1 concerning the three different sub-atomic particles present in
atoms.
Table 4.1
relative mass relative charge
proton
electron
neutron ‘
(3]

(b) Fig 4.2 shows the structure of an atom of element W.

U]

(i)

(i)

x = electrons
n = heutrons

p = protons

Fig. 4.2

Using the Periodic Table as a guide, name the element W.

........................................................................................................ M
Using the Periodic Table, name another element that has similar chemical
properties as the element W. Explain your answer.
....................................................................................................... [2]
Write the formula of the compound formed when element W combines with
oxygen.
........................................................................................................ M
[Total: 7]
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6
Fig. 5.1 is used to separate a mixture of sea water. Ex a;?f'm
Use
D
Fig. 5.1
(a) What are the two main physical processes that occur during the separation?
............................................... and ...t [2]
{b) Why are boiling stones added to B?
................................................................................................................ [1]
(c) State the purpose of the water in apparatus C.
................................................................................................................ 1]
(d) Sketch a diagram in the box below to show how the particies are arranged at point A.
(11
(e) Two samples are taken, one from point B and another from point D. Each is placed in
a separate evaporating dish and heated to dryness.
What would you cbserve on each of the two evaporating dishes at the end of the
heating? Give a brief explanation on the difference in the observation.
................................................................................................................. [2]
[Total: 7]
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The red colouring matter in a fizzy drink was extracted by a solvent. Exa e
Two drops of the red solution were placed at the centre of a circular filter paper and Use

allowed to dry.

Drops of pure solvent were slowly added to the centre of the filter paper.
After some time, four coloured circles were seen, as shown in the Fig. 6.1.

filter paper

red

orange

centre of filter paper
red

yellow

Fig. 6.1

(i) Name the separation technique described above.

........................................................................................................ 1]

(i) Name an apparatus that can be used to drop the solvent onto the filter paper.
........................................................................................................ [1]

(i) How many different dyes are there in the fizzy drink?
........................................................................................................ [1]
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(b} An aiternative setup for this experiment is shown in Fig. 6.2.

{¢)

in this case, a strip of filter paper was used and the filter paper was dipped into the
same solvent.

= beaker

strip of filter paper

PR 1 position of the red colouring at

the start of experiment

L ) | | - e solvent

Fig. 6.2

Draw and labei on Fig. 6.2 to show the results you would expect if the set up was left
until the solvent reached nearly to the top of the fiiter paper. [2]

In preparing the chromatography, the following instructions were given.
Suggest a reason for each insfruction.

()}  The starting line should be drawn with a pencil rather than with ink.

State one advantage of using chromatography over other techniques in separating
mixtures.

................................................................................................................ (1]
{Total: 8]

BP~47

For
Examinars
Lse

PartnerinLeamning [Turn Over

More papers at wvﬁ/\'/{.testpapersfree.com




BP-48

9
H For
Section B [20 marks] Examiner's
Use

Answer all questions in the spaces provided.

1 A solid M was heated untii it completely melted and turned to a gas. It was then allowed to
cool slowly.

The graph shows how the temperature of M changed as it cooled.

temperature / °C

155

74

45 Tole BN ER NN T B N NN VN NN NN N NN e e

Y

7 time / min
(a) Based on the graph, state the melting point and boiling point of M.
MeIting POINt Of M: ..vvvoeeeeeeeeeesee e °C M]
boiling pointof M: ... °C 1

{b) Describe how the arrangement and movement of the particles of M differ at points A
and E.

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

.................................................................................................................. [2]
(¢) From the graphical results, explain if M is a pure substance.
.................................................................................................................. 2]
(d) Deduce the physical state(s) of M at the region BC.
.................................................................................................................. [1]
PartnerinLearning [Turn Over
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{e) Explain why there is no change in temperature during the period DE. Exer
Use

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

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

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

..................................................................... JE R URTRRTURROP | |
[Total: 10]
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B2 Aluminium fluoride, AlF s is a solid compound that has a melting point of 1291 °C. Ex’:fr;m "
{a) Name the type of bonding present in aluminium fluoride, AlF. Use
.................................................................................................................. [1]
(b) Using a 'dot and cross’ diagram, show the slectronic structure of aluminium fluoride.
Your diagram should show the arrangement of all the electrons.
(2]
{¢) Explain why the bonding in aluminium fluoride gives rise to the following properties.
(i) A very high melting point.
........................................................................................................ 21
(i)  High electrical conductivity when moiten, but not when in the solid state.
........................................................................................................ [3]
; (d) Suggest a solvent in which aluminium fluoride is soluble in.
................................................................................................................... [1]
| (e) Name another element that undergoes the same type of bonding when combining
with aluminium.
O TR 1]
‘ [Total: 10]
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The Periodic Table of Elements

L.

The:volume:af oive male of any gas is 24 dio® at room emperature:and pressure {F4p.)
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Fajar Secondary School
2019 Mid-Year Exams
Secondary 3E1

Paper 1 [20 marks]

BP-~54

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
D B C A C D D D B C
Q11 Q12 Q13 4 Q15 Q16 Q17 Q18 Q19 Q20
A C D A B C C C A C
Paper 2
Section A [45 marks]
Qut:ls;;on Answer Marks allocation
1 (a) simple distillation 1
(b) crystallisation 1
(c) filtration 1
(d) fractional distillation 1
{e} evaporation to dryness 1
Total: 5 marks
2 (a) A 1
(b} CandD 1
{c) 2.8.8.2 1
(d) E 1
(e} B 1
(f B 1
(9) Yes, 1
It has 2 valence electrons and is 1
therefore a metal. Metals conduct
electricity or
Magnesium has proton number 12
which is a metal
Total: 8 marks
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3 (a) Carbon | compound | carbon, oxygen | award 1 mark for each correct
dioxide answer.
Air mixture nitrogen, rare
ases, oxygen
rust compound | iron, oxygen
Total: 6 marks
(b} w compound Award 1 mark for each correct
X alement answer
Y mixture
Z compound
Total: 4 marks
4 (a) proton 1 +1 1 mark for each correct row of
electron 171840 -1 answers
Neutron 1 0
Total: 3 marks
{b) (i) beryllium 1
(ii) Any element in Group il except Be 1
It has the same number of valenca 1
electrons
(iii) WO 1
Total: 4 marks
5 (a) condensation and evaporation 2
(b) to make the boiling smooth 1
{c) To condense the incoming hot vapour 1
‘ into a liguid.
(d)
O 1
(e) Evaporating dish from point B contain
residue as sea water contains dissolved 1
salt.
Evaporating dish from point D does not
contain any residue as distilled water is
chemically pure / free from any
dissolved substances. 1
Total : 7 marks
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no heat is involved.

8 (a) (i) paper chromatography 1
(i) plastic dropper 1
(1ii) 4 1
Total : 3 marks
6 (b) Award 1 mark for any 2 correct
red answers,
yellow
red
orange
[2]
N The graphite in pencil lead is insoluble 1
in the solvent.
(i) To ensure good separation of all the 1
dyes.
(i) Fast/need only small amount of sample/ 1

Total : 5 marks

Section B: [20 marks]

1(a)

Melting point = 45 °C
Boiling point =74 °C

(b)

At A, particles are far apart without any
orderly arrangement.

At E, particles are closely packed in
orderly arrangement

At A, particles move randomly at great
speeds.

At E, the particles vibrate about a fixed
position

(¢)

M is a pure substance as it has a sharp
and fixed mp and bp.

(d)

Gas and liquid states

(e)

Energy is used to bring the particles
closely packed together instead of
giving out to surrounding.

(f

Bp and mp are not 100 °C and 0 °C
respectively

Total : 10 marks
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2(a)

lonic bonding

(b)

Correct aluminium ion with 3+ positive
charge

b —

Correct 3 fluoride ions with 1- negative
charge

_ N

(c} ()

Strong electrostatic foreeof attractiort
between oppositelytharyed ions\

A lot of energy i riecdéd to Qvercpnie
this strong force.

(if)

in molten state, oppositely charged ions
are mobile

They serve as charge carrier to conduct
electricity.

In solid state, the ions are fixed in rigid
structure and they are not free to move.

(d)

Water

{e)

Any non-metallic element except Group
IV or Group 0 elements.

Total: 10 marks
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