BP-~214

NaME: ..o, ( )  Class: Sec4/5.........

Queenstown Secondary School

Preliminary Examination 2021
Secondary Four Express / Five Normal (Academic)
Science (Physics, Chemistry)

5076/01

1 September 2021 Time: 1000 —1100h
Wednesday Duration: 1 hour

Additional Materials: Multiple Choice Answer Sheet
READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper dlips, glue or correction fluid.
Write your name, class and index number on the Answer Sheet in the spaces provided.

There are forty 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
Answer Sheet.

Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a8 Wrong answer.
Any rough working should be done in this booklet.

A copy of the Data Sheet is printed on page 16.

A copy of the Periodic Table is printed on page 17

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

This document consists of 17 printed pages.

www.tutorroll.com

ZJ TutorRoll Browse our database of home tutors




BP-~213

ZJ TutorRoll Browse our database of home tutors www.tutorroll.com




BP~215

1 A student uses the vernier calipers to measure the diameter of a coin.
The reading on the scale is shown below.

4 5

__ hmlnulun
'HH’EIEI‘

What is the diameter of the coin?
A 4.25cm B 435cm C 4.38cm D 4.80cm

2 A sky diver jumps off a plane and falls through the sky until he reaches constant speed.
Which graph below shows how his speed changes with time until he reaches constant

speed?
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3 A deep-sea diver is sinking into deep water at a constant speed of 0.5 m/s.
What is the resultant force acting on the diver if he, together with his diving gear, has a
total mass of 100 kg?
A ON
B 100 N downwards
C 1000 N downwards
D 1000 N upwards

4 The diagram below shows two forces acting on a ball at the same time.

The angle x between the 12 N and 9 N force can vary between 0° and 180°.

Which of the following cannot be a possible resultant force on the ball?
A 325N B 9N C 21N D 30N

5 The diagram shows a ball of radius 20 cm placed against a step.

r

pivot

Iif the ball weighs 40 N, what is the minimum force F that can be applied to move the ball

up the step?
A 20N B 40N C 800N D 1600 N
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6 Which container below is the most stable?

ANO

7 A5 N force is exerted on an object R along a rough surface with a friction of 2 N.

What is the work done to move object R for 10 m on the rough surface?
A 20 B 30J C 50J D 70J

8 A cold solid is placed on top of a hot solid. The thermal energy flows from the hot solid to
the cold one.
Which is the explanation for this?
A Hot particles rises while cool particies sink.
B The particles are free to move randomly through the solids.
C The hot solid expands so its particles will move further apart.
D Thermal energy is passed from one particle to the next through vibrations.

9 Some wax in a test tube was heated till it melted. It was then allowed to cool. The
temperature time graph during the cooling process is shown.

temperature / °C
A

p
\Q R

\s

» time / min

Which statement is correct?
A Along PQ, the molecules lose kinetic energy.
B Along QR, the molecules gain potential energy.
C Along QR, the molecules gain kinetic energy.
D Along RS, the molecules lose potential energy.
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10 Circular water waves are produced by a dot vibrator at a frequency of 4.0 Hz.
The wave pattern at a certain instant is as shown in the diagram below.

Q

If the speed of the water waves is 0.6 m/s, what is the distance travelled by the wave from
point P to point Q7
A 015m B 0.30m C 667m D 13.3m

11 Which of the following diagram show the correct ray diagram of how the submerged
portion of the stick is seen in the water?

/j‘f \m /“‘?

- stiok

nY

12 The converging lens in a camera is used to make an image on a film.
At which point could an object be placed so that it forms a diminished image?

focal length
of lens film
B ¢D I
' 2xfocal W I
length of lens
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13 Human body can give off electromagnetic radiation.
Which electromagnetic radiafion is emitted by the human body?
A infrared B ultraviolet C visible light D X-rays

14 A sheet of ice floats on water.
A source of sound is placed as position S at the edge of the ice sheet.
Four microphones are placed at equal distances from S.

Which microphone detects the sound from S last?
4

air

15 A boy is stranded on an island. He shouts for help and hears the echo of his shout from
some cliffs that are 500 m away.

Given that sound travels at 300 m/s through air, what is the time interval between the
boy shouting and hearing the echo?
A 060s B 120s C 167s D 333s
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16 A negatively-charged rod is brought close to an isolated T-shaped piece of metal.
The metal is uncharged initially.
Which diagram shows the correct charge distribution on the metal after a while?

I i
|
+
+

17 Three identical lamps and three identical ammeters are connected as shown.

—

1{A) l
(A—X

X

The readings on the ammeters are /4, land /.

n(&)

How are the readings related?

A li=l=13
B li»lzand/l2=13
C hi»lh>f
D I1>l>1;
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18 The diagram shows four resistors connected to a dry cell.

What is the effective resistance of the circuit?
A 03640 B 05000 C 2000 D B.00Q

19 The internal wiring of a plug is shown below.

What is the effect of using the plug wired this way?
A The appliance will not work.
B The appliance will catch fire.
C The fuse in the plug will blow.
D The metal casing of the appliance will become live.
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20 The diagram below shows the circuit of a kettle that is plugged into a mains socket.

resistance of heating
5 Afuse - live wire element=300

230V mains "
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What is the fault in the circuit?
A The position of the earth wire should be higher.
B The fuse should be placed on the neutral wire,
C The fuse rating is toc low, which will cause the fuse to biow.

D The kettle is still connected to the high voitage terminal even when the switch is
open.

21 50cm? of aqueous sodium thiosulfate reacts with 50cm? dilute hydrochloric acid as
shown in the equation below.
NazS:03{aq) + 2HCI(aq) — 2NaCl(aqg) + H20(/) + SOz(g) + S(s)
Sulfur dioxide is solubie in water and is denser than air.
A student wants to collect the sulfur dioxide gas and sulfur precipitate produced.
Which gas collection method can be used to collect sulfur dioxide and which
apparatus(s) are required for the experiment?

gas collection method apparatus(s)
A displacement of water filter funnel and paper
B downward delivery measuring cylinder, filter funnel and paper
Cc upward delivery burette, filter funnei and paper
D displacement of water mass balance, filter funnel and paper
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22 An experiment is carried out to separate a mixture of two dyes.
A line is drawn on a piece of chromatography paper and a spot of the mixture of dyes
is placed on it.
The paper is dipped into a solvent and left for several minutes.

chromatography beaker
paper .. -
spot of solvent
_ L~ mixture / level
start line ] o~ of dyes -~ solvent

Which statement about this experiment is correct?
A The dyes must have different colours.
B The start line on the paper must be drawn in pencil.
C The dyes must have the same solubility in the solvent.
D The paper must be placed with the start line below the level of the solvent.

23 Three bottles containing colourless solutions have no labels.
A series of individual tests are carried out on each of the solutions.
Which bottle containg ammonium sulfate solution?

test 1: test 2: test 3:
add warm sodium add dilute nitric acid and | add dilute hydrochloric
hydroxide agqueous barium nitrate acid
gas produced turns
. effervescence
A | damp red litmus paper | effervescence observed
chserved
blue
B no visible change effervescence observed no visible change
gas produced turns
C | damp red litmus paper | white precipitate forms no visible change
blue
. . . effervescence
D no visible change white precipitate forms
observed
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The following substances are present on the surface and/or in the atmosphere of

Covidium, a newly found planet.

substance melting point/ °C boiling point/ °C
argon -189 -116
nitrogen ~210 -196
hydrogen -259 -252

BP-224

Which of the substance(s} would exist as particles that are closely packed in an
orderly manner at -250°C?
A argon only B argon and nitrogen only

C argon and hydrogen only D nitrogen and hydrogen only

25 Which of the following statements about atoms and ions is correct?
A The nucleon number of an element is the number of neutrons.
B The number of neutrons and electrons are the same in an atom.
C An atom with atomic number of 5 will lose 3 electrons to form a positive ion.

D Protons have a positive charge while electrons are neutral.

26 The diagram shows the arrangement of electrons of a compound XY3.

Which statement is incorrect about the compound XY5?
A X atom shares 3 valence electrons with three Y atoms.
B The compaund cannot conduct electricity in any physical state.
C Y atom gains an electron from X atom.
D 3 pairs of valence electrons are involved in the bonding of this compound.

27 A nitrate of iron has the formula Fe{NOs)..

What is the charge of the iron ion?
A 1+ B 2+ C 2- D 3+
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28 20cm?®of methane, CHs, are reacted with 30cm?® of oxygen.
The equation for the reaction is shown.
CHa(g) + 202(g) = CO2(g) + 2H0())
All volumes are measured at r.t.p.
What is the total volume of gas remaining at the end of the reaction?
A 15cm? B 20cm3 C 45cm? D 50cm?

29 0.6g of magnesium reacted with 100cm?® of an unknown concentration of dilute
hydrochloric acid.
The equation for this reaction is shown.
Mg + 2HC! > MgCl + H:
What is the concentration of the dilute hydrochloric acid?
A 0.0005molidm® B 0.25mol/dm? C 0.5mol/dm® D 1mol/dm?

30 The temperature of a reaction between aqueous sodium hydroxide and dilute sulfuric
acid was monitored as the reaction proceeds.

Which of the statement shows the results obtained from the experiment?

temiperature /*C curve X

5 +time /s

curve Y

A Curve Xis correct as the reaction is exothermic.
B Curve Y is correct as the reaction is exothermic.
C Curve X is cormrect as the reaction is endothermic.
D Curve Y is correct as the reaction is endothermic.
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31 100cm? of 0.1mol/dm?® hydrochloric acid were added to a 2g sample of calcium

carbonate.
Which of the following changes would increase the initial rate of the reaction without
increasing the volume of carbon dioxide formed?

I the addition of 5cm?® of 2mol/dm? hydrochloric acid to the original acid

I} raising the temperature

I the use of more finely divided calcium carbonate

A land ll only B |and Il only C [lfand lll only D all of the above

32 The equation for the extraction of iron from haematite is as shown below.
Fe203 + 3CO > 2Fe + 3C0;
Which statement accurately explains the process?
A CO s a reducing agent as it is oxidised to form CO: with the gain of oxygen.
B COis an oxidising agent as it is reduced to form CO: with the gain of oxygen.
C Fex03is a reducing agent as it is reduced to form Fe with the loss of oxygen.

D Fe:20sis an oxidising agent as it is oxidised to form Fe with the loss of oxygen.

33 Which statement about acids and bases is correct?
A Acids react with all metals to form salt and hydrogen.
B Acids tums damp red litmus paper blue.
C Alkalis dissolve in water to form hydroxide ions and their pH is less than 7.

D Alkalis react with ammonium salt to give salt, water and ammaonia.

34 Which ionic equation represents the neutralisation of dilute hydrochioric acid and
aqueous sodium hydroxide?

A H" +0OH = H:0 C H'+ClI-=2 HCI
B Na*+ CI-=> NaC/ D H*'+0*> H0
Queenstown Secondary School [Turn over
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35 The oxide of an element X was added to dilute nitric acid and agueous potassium
hydroxide separately.
The word equation for the reactions are shown below.
X oxide + dilute nitric acid = no reaction
X oxide + aqueous potassium hydroxide > salt + water

Which row describes X and its oxide?

X X oxide
A non-metal basic
B metal acidic
c non-metal acidic
D metal amphoteric

36 Which method is used to prepare silver nitrate?
A adding silver to dilute nitric acid at room temperature
B adding excess silver oxide to warm dilute nitric acid
C titrating silver hydroxide with dilute nitric acid
D

precipitating the salt by adding silver chloride to sodium nitrate solution

37 Which of the following statements about the elements in the Periodic Table are
correct?
| The melting points decrease from Li to Cs for alkali metals.
Il The number of electron shells does not increase across a period.
tHl  Reactivity increases from He to Xe for the noble gases.
iV Halogens exist as diatomic molecules.
V Alkali metals have high density and are soft metais.

A land !l only B |, lfand IV only
C |, litand IV only D I, IVandVonly
Queenstown Secondary School [Turn over
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38 Which row shows the properties of the element chlorine?

colour physical state at room effect of potassium

terperature bromide soiution

A pale yeliow gas turns red-brown

B green-yellow gas turns red-brown
Cc red-brown liquid remains colourless
D black solid remains colouriess

39 Aiuminium is an important metal to mankind.
It is used in storing food items because of its properties.
Which of the following best explains why aluminium metal is used?
A Aluminium extraction requires electrolysis.
B Aluminum is easily recycled.
C Aluminium has a layer of protective oxide.

D Aluminium is a finite resource.

40 Which statements about carbon monoxide are correct?
1 itis produced from the complete buming of natural gas.
2 It reacts with haemoglobin in the blood.
3 It causes acid rain which corrodes limestone buildings.

4 Itis a colourless, odourless gas.

A 1and2only B 1,2 and 3 only
C 2and4only D 1and3only
Queenstown Secondary School [Turn over
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(Il) hydroxide green
iron(III) hydroxide red-brown
lead(II} hydroxide white
zine hydroxide white
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Section A

Answer ali the questions in the spaces provided.

1 Substance W is a mixture of two salts.
Fig. 1.1 describes an attempt by students to identify the salts present in W.

w
add water
add acidified
Sh " Jsﬂver nitrate a colourless
a vy _|e « solution
precipitate

add aqueous sodium
hydroxide and warm

) add aluminium foil

Y
Q Q
a colourless a colourless
gas gas
Fig. 1.1
(a) Identify Q and S.
ST OO UURR TR S e [2]

(b) Name one salt that must be present in substance W.

........................................................................................................ 1]
(c) Write a balanced chemical equation for any one of the reactions included in

Fig. 1.1.

......................................................................................................... (2]
(d) When W dissolves in water, the temperature of the water decreases.

Explain why this is so.

......................................................................................................... (1]
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2 %Clis an isotope of chlorine.

(a) An ion of ¥C! contains the following particles.

particle number
X 18
Y 17
z 20
Table 2.1

Identify particies X, Y and Z.
(i) particleX .......ccoovvenninnn
(iiy particeY ...l
(i) particleZ........cocovveninennn. _ [2]
{b) Clis another isotope of chlorine.

Complete Table 2.2 to show the numbers of each type of particle in an atom of

BCI.

particle number

X

Y

Z

Table 2.2 [1]
(¢) The relative atomic mass, A5, of chlorine is shown as 35.5 on the Periodic Table.

(iy Define the term relafive atomic mass.

................................................................................................ i2]
(i} What can you infer about the relative amounts of the two different
isotopes of chlorine?
................................................................................................ [1]
Queenstown Secondary Schoaol [Tum over
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(d) Chlorine and bromine are elements in the same group.

(i) State one similarity between chiorine and bromine.

................................................................................................ [1]
(ii) State one difference between chlorine and bromine, with reference to
the kinetic particle theory.
................................................................................................ |
3 Table 3.1 shows some information on the oxides of elements in the same period of the
Periodic Table.
proton
(atomic) 11 12 13 14 15 16 17 18
number
formula of .
. Na:0 MgO AlOs SiO: P40 S0O; CrO
oxide no
meling oxide
. 1132 2852 2072 1710 340 -72 —121
point/ °C
Table 3.1
{a) Name any element from this pericd and explain how the electronic structure of
this element is used to explain the group and period the element is in.
.............................................................................................................................. [2]
{b) Explain why the element with the proton {atomic) number 18 does not form an
oxide.
......................................................................................................... [1]
Queenstown Secondary School [Turn over
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(¢) (i) Draw ‘dotand cross’ diagrams to show the arrangement of the outer
shell electrons in sodium oxide, Na>0, and dichlorine monoxide, CZz0.

[Proton (atomic) number: O, 8; Na, 11; C7, 17]

sodium oxide

(2]
dichlorine monoxide
(2]
(ii) Sodium oxide has a higher melting point than dichiorine monoxide.
You may use your diagrams in answers in {c)(i} to help explain this
difference.
................................................................................................. [2]
Queenstown Secondary School [Turn over
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(d) (i) State the amphoteric oxide listed in the table.

................................................................................................. [
{(ii) State the oxide that turns purple acidified potassium manganate(VII)
colourless.
................................................................................................. [1]
(iif} In the blast furnace, silicon dioxide, SiO;, is an acidic impurity present in
iron ore. Explain, including chemical equations, how silicon dioxide is
removed during the extraction of iron from iron ore.
................................................................................................. [4]
4 Magnesium and calcium belong to the group of alkaline earth metals.
(a) State two physical properties of these metals.
1 O U SPRPOTUUPR
OO PPP [2]
{b} Magnesium and thorium are used to make an alloy, mag-thor.
This alloy is used in the aerospace industry.
(i) Define the term alloy.
................................................................................................ (1]
(ii) Mag-thor is much harder than pure magnesium.
Use ideas about the arrangement of atoms in mag-thor to explain why.
................................................................................................ (2]

Queenstown Secondary School [Turn over
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(i) Magnesium oxidises readily when exposed to air, to form magnesium
oxide, thus, making it difficult to be recycled. However, recycling of
magnesium is still actively encouraged within the industry.
Suggest two possible reasons for this.
OV Y0 (11011 - JVT TR p PSPPI
FEASON WO L.ooiinii vt s ire v e ccem e e e v an et e i r s e s e eaa s aas i2]

(iv) Using the following letters, complete Table 4.1 by writing the letter
corresponding to the most appropriate description for each of the
substances listed. You may use each letter once, more than once or
none at all.

A apure element,

a pure compound,

a mixture of elements,

a mixture of compounds,

m o O o

a mixture of elements and compounds.

substance description

magnesium

air

mag-thor

magnesium oxide

[2]

Table 4.1

(c) Magnesium can be extracted from its oxide using calcium, but calcium cannot

be extracted using magnesium. Suggest why this is so.

Queenstown Secondary School [Turn over
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5 {a) Many parts of a bicycle contain iron. One problem with using iron is that it rusts.
The diagram shows the cycle of change that happen when iron is extracted and
then rusts.

0]

(i) Use your answer in (a)(i) to show which change involves oxidation and

which change involves reduction.

(b) The diagram shows the rust prevention methods used on different parts of a

bicycle.

Explain how the oil, the paint and plastic coating slow down rusting.

Queenstown Secondary School [Turn over
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Section B
Answer all two questions in this section.

Write your answers in the spaces provided.

6 (a) Students are required to design an experiment to prepare a sample of sodium
nitrate solution.
They have made several mistakes.
Read their procedures for their experiment designed and complete Table 6.1
with three of their mistakes and corrections of these mistakes.

Student-written instructions to prepare sodium nitrate sotution

1. Pipette 25.00cm? of aqueous sodium carbonate into a conical flask.
2. Add 2 to 3 drops methyl orange indicator to the flask.
3. Add in dilute hydrochloric acid using a measuring cylinder until the
indicator changes colour. Record the volume of acid used.
4. Repeat steps 1 to 3 using the volume of acid recorded.
Table 6.1

students' mistake corrections to mistake

Queenstown Secondary School [Turn over
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(b) Use the following information to suggest the steps needed to prepare by
precipitation pure barium sulfate, starting from barium hydroxide.
» barium sulfate is insoluble in water
« barium hydroxide is insoluble in water

s barium nitrate is soluble in water

........................................................................................................ [3]
{c) 32g of oxygen was used in the following reacton.
The reaction is represented by the following equation.
4APH;(g) + 80:(g) = P4O1ofs) + 6H:0(g)
(i) Whatis the mass of water vapour produced when 32g of oxygen reacted
completely?
Mass = ....ccccevenenen g [2]
(i) Calculate the volume of phosphine used in this reaction at room
temperature and pressure.
volume = ...........c....e dm?® [2]
Queenstown Secondary School [Turn over
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7  Three students worked separately, each with 0.1mol/dm? of dilute hydrochloric acid,
but with different metals, calcium, magnesium and copper.

Each student added 0.4mol of powdered metal to an excess of the acid in a conical
flask connected to a gas syringe.

The students recorded the volume of gas collected at regular intervals over the next
400 seconds.

The result of the reaction of magnesium metal is plotted on the graph below in

Fig. 7.1.
volume of ‘
hydrogen / (c)
cm?
Mmagnesitim
0 time s 400

Fig. 7.1
(a) Add to Fig. 7.1 the graph you would expect for the reaction of copper and
calcium metals. Label and explain your graphs clearly.

(b) Describe how you would use the graph in Fig. 7.1 to determine the speed of
reaction at 200 seconds.

Queenstown Secondary School [Turn over
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(c} One of the students repeated the experiment between magnesium and
0.2mol/dm?® of dilute hydrochloric acid and sketched the graph labelled (c) in
Fig. 7.1.

(i) Using ideas on collision theory, explain how and why the speed of

reaction changes.

................................................................................................ 2]
(if) Describe and explain the error in graph (c).
................................................................................................ i1
(d) Calcium also reacts with water readily to produce hydrogen gas.
(i} Write a chemical equation for the reaction between calcium and water.
................................................................................................ [1]
(ii) Explain why hydrogen is formed in the reaction.
................................................................................................ [1

Queenstown Secondary School [Turn over
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8 Table 8.1 shows the composition of the atmosphere of the planet Mars.

gas percentage composition / %
carbon dioxide 95.3
nitrogen 1.7
argon 1.6
oxygen 0.2
other gases 1.2
Table 8.1

(a) Describe how the gases in Table 8.1 can be separated.

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

........................................................................................................ i2]
{b) How does the atmosphere on Mars differ from the atmosphere on Earth?
........................................................................................................ [2]
(c) Nitrogen dioxide is a pollutant gas on Earth. It is not found on Mars.
State the main source of nitrogen dioxide in the Earth's atmosphere and describe
one harmful effect of it on the environment.
o111 (v - S PO
=) = P TSSO PIPR
........................................................................................................ [2]
{d) Volcanoes were found on Mars.
How will this affect the composition of the atmosphere on Mars?
........................................................................................................ 1]
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(e) Carbon monoxide reacts with 6.4g of oxygen in the atmosphere to form carbon
dioxide.
2C0O + 02 > 2C0O;

Calculate the mass and volume of carbon dioxide produced from this reaction.

MASS = .iieeiirieiarrianrarecranes g
volume=........c.cceeeveiennnn. dm® [3]
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il} hydroxide light blue
iron(IT) hydroxide green
iron(IIT) hydroxide red-brown
lead(I) hydroxide white
zinc hydroxide white
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MARK SCHEME
1 B 11 |C 21 B 31 |C
2 D 12 | A 22 (B 32 A
3 A 13 |A 23 |C 33 | D
4 D 14 |A 24 |B 34 |A
5 B 15 |D 25 | C 35 [C
6 A 16 [A 26 |C 36 |B
7 B 17 |D 27 |B 37 | B
8 D 18 (C 28 | B 38 |B
9 A 19 |D 29 | C 39 | C
10 | B 20 |[C 30 A 40 |C
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MARK SCHEME
Section A [45 m]
1 | (a) Q=ammonia {NHs]; S: silver chioride [AgC/] [2]
(b} ammonium chloride / ammonium nitrate [1]
(¢) Ag* (aq) + CI (aq) > AgCI (s)/ NHs* + OH - NHs + H20 [2]
(d) Itis an endothermic reaction, where heat energy is absorbed from the 1

surroundings, resuiting in a decrease in temperature.

2 | (a} X=glectrons; Y = protons; Z = neutrons [2]
(b) X=17;¥Y=17,Z=18 (1]
(¢) (i) The relative atomic mass of an element is the average mass of one [2}

atom of the element compared to % the mass of a carbon-12 atom.

(i) There are more 3C/ atoms than *'C? atoms. [1]

{d) (i) Choose any one: [
« Both exist as diatomic molecules / coloured elements.

» Both atoms have seven valence electrons. [1]

(ii) - Choose any one:

» Chlorine molecules are far apart in a randomly arrangement,
while bromine molecules are closely packed in a disorderly
arrangement.

» Chlorine molecules are free to move, while bromine molecules
slide over each other.

3 | (a) sodium;E.C.=2.81

Sodium is in Group | as its atom has 1 valence electron. [1]

Sodium is in Period 3 as its atom occupies 3 electron shells. (1]

(b) The atom already has a stable electronic configuration, sc it does not [1]
need to lose, gain or share electrons to achieve stability.

() (i) Dot-and-cross diagram of sodium oxide 2[Na]* [OF (ionic) [2]

Dot-and-cross diagram of dichlorine monoxide CI-O-C! covalent) [2]

(i) Sodium oxide exists as an ionic compound. A large amount of heat 1]
energy is required to overcome the strong electrostatic forces of
attraction between the fions].

Dichlorine monoxide exists as a simple covalent molecule. Asmall [1]
amount of heat energy is required to overcome the weak
intermolecular forces of attraction between jmolecules.

(d) (i) ALQ;/aluminium oxide (1]
(i} SO,/ sulfur dioxide (1]
(iii) The limestone decomposes to produce calcium oxide and carbon (1
dioxide.

CaCO; > CaO + CO: [1]
The basic calcium oxide reacts with the acidic impurity, SiO., to [1]

produce slag.
CaO + Si0; - CaSiO; (1]
Queenstown Secondary School [Turn over

ZJ TutorRoll Browse our database of home tutors www.tutorroll.com




BP~250

18

4 | (a) Choose any two: [2]
« The metals have a high melting and boiling point.
» The metals have a high density.
» The metals are good conductors of heat and electricity.
(b) (i) Analloy is a mixture of a metal with another element. {1]
(i) The presence of atoms of a different size in mag-thor disrupts the [1]
orderly arrangement of atoms, causing the layers of atoms to be

unable to slide over each other easily. [1]
Hence, mag-thor is much harder than pure magnesium.
(iii} Choose any two: [2]

s Recycling conserves earth’s ores / metals, as metals are a finite
natural resource.

» Recycling saves energy / money, as extraction of metals from
the ore consumes energy (e.g. heating in hot blast funace) and
is expensive (e.g. electroiysis).

+ Recycling limits pollution, as extraction of metal from the ore
may release harmful gases (e.g. carbon monoxide and carbon
dioxide, etc.) into the atmosphere.

(v AECB 2]

(¢) Magnesium, being less reactive than calcium, is unable to displace [
calcium from its oxide. '

Calcium, however, being more reactive than magnesium, is abie to [
displace magnesium from its oxide.

5 (a () Fe03=+3;Fe=0 [1]

(ii} Extraction involves reduction as the oxidation state of iron decreases | [1]
from +3 in Fe203 fo Q0 in Fe.

Rusting involves oxidation as the oxidation state of iron increases [1]
from 0 in Fe to +3 in Fe20a.
(b) The oil, the paint and plastic coating slow down rusting by the surface [1}

barrier protection method, which prevents oxygen and water from coming | [1]
into contact with iron.
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Section B [20 m]
6 | (a) Choose any three: [33
students' mistake corrections to mistake
pipette 25.00cm’ pipette 25.0cm®
measuring cvlinder burette
diiute hydrochloric acid diiute nitric acid
. repeat steps 1 to 3 using the
repe?t steg? 1 tg 3 usu:jg ;he volume of acid recorded, without
volume o acid recorde the use of indicator
{(b) 1. Add excess barium hydroxide to warm dilute nitric acid. [1]
2. Filter the mixture to obtain barium nitrate as the filtrate.
3. Mix dilute sutfuric acid / aqueous sodium sulfate with aqueous barium | {1]
nitrate.
4. Filter the mixture to obtain barium sulfate as the residue.
5. Wash the residue with distilled water. [1]
6. Dry the residue by pressing between two pieces of filter papers.
() 4PHs(g) + 802(g) > P4O1ofs) + 6HZ0(g)
Fr. EqQn.: 8 6
Given : 32g 9
M. : 32 18
1mol [
mass of water vapour = 0.75mol x 18 = 13.5g [1]
(ii) 4PHa(g) + 802(g) > P4O1o(s} + 6H20(g)
Fr. Eqn.: 4 8
Given :?dm? 32g
M, . 32
1mol 1
volume of phosphine = 0. 5mol x 24dm?® = 12dm? i1
7| (a
(<)
Ca —1 magnesium
;
1
1
1
1
1
= Ly {1
Q time/s 400
Copper is unreactive. 1]
The volume remains at Ocm® since it does not react with acid.
Calcium is more reactive than magnesium. [1]
The gradient is steeper as the speed of reaction is faster.
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(b)

()

(d}

Draw a tangent at 200 seconds.

Calculate the gradient of this tangent to determine the speed of reaction

at 200 seconds.

(i) A higher concentration of dilute hydrochioric acid increases the
number of reactant particles in a given volume, leading to more
effective collisions between the particles, resulting in a higher speed
of reaction.

(i} The volume of hydrogen obtained should be the same as the other
experiment, as acid is in excess.

(i) Ca+2H,0 > Ca(OH) + H;

(ii) Calcium, being more reactive than hydrogen, is able to displace
hydrogen from water.

[1]
[1]

[1]
(1]
(1]

[1]
{]

(b)

(c)

(d)
(e)

Fractional distillation of liquefied air.

The components of liguefied air are separated based on their different

boiling points. The liquid with the lowest boiling point will be distilled first,

while the one with the highest boiling point will be distilled |ast.

Choose any two:

¢ On Mars, carbon dioxide is most abundant at 95.3%, unlike on Earth
where there is only 0.03%.

» On Earth, nitrogen is most abundant at 78%, unlike on Mars where
there is only 1.7%.

»  On Earth, there is 21% oxygen, but there is only 0.2% oxygen on

Mars.
source : combustion of fuel in cars at high temperature OR
: lightning activity
effect : [health] It causes irritation to eyes and breathing difficulties;

it corrodes the body’s internal irgans.
: [environment] It causes the formation of acid rain, which
results in the corrosion of limestone buildings / metal
structures.
There will be sulfur dioxide present on Mars.
200+0;, > 2CO0:

Fr. Eqgn. 1 2
Given : 6.4g g
M : 32 44

0.2mol  10.4mol
mass of carbon dioxide = 0.4mol x 44 = 17.6¢g
volume of carbon dioxide = 0.4mol x 24dm? = 9.6dm?

[1]
[1]

(2]

[1]
(]

{1

[]
(]
]
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1 A student uses the vernier calipers to measure the diameter of a coin.

The reading on the scale is shown below.

4 5
Imm
l TEqd I LR [
0 5 10
What is the diameter of the coin?
A 425cm B 435cm C 438cm D 480cm

2 A sky diver jumps off a plane and falls through the sky until he reaches constant speed.
Which graph below shows how his speed changes with time until he reaches constant

speed?

spaed speed

0 ty lime

spead speed

=

r

=
e B

|

0 (A time V] time

Queenstown Secondary School [Turn over

ZJ TutorRoll Browse our database of home tutors www.tutorroll.com




BP~255

3  Adeep-sea diver is sinking into deep water at a constant speed of 0.5 m/s.
What is the resultant force acting on the diver if he, together with his diving gear, has a
total mass of 100 kg?
A ON
B 100 N downwards
C 1000 N downwards
D 1000 N upwards

4 The diagram below shows two forces acting on a ball at the same time.
The angle x between the 12 N and 9 N force can vary between 0° and 180°.

Which of the following E8iT¥6t be a possible resultant force on the ball?
A 325N B 9N C 21N D 30N

5  The diagram shows a ball of radius 20 cm &gced against a step.

F

pivot

- o

If the ball weighs 40 N, what is the minimum force F that can be applied to move the ball

up the step?
A 20N B 40N C BOON D 1600 N
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6 Which container below is the most stable?

\O[L]

7 A5 N force is exerted on an object R along a rough surface with a friction of 2 N.

What is the work done to move object R for 10 m on the rough surface?
A 20J B 30J C 504 D 70J

8 A cold solid is placed on top of a hot solid. The thermal energy flows from the hot solid to
the cold one.
Which is the explanation for this?
A Hot particles rises while cool particles sink.
B The particles are free to move randomly through the solids.
C The hot solid expands so its particles will move further apart.
D Thermal energy is passed from one particle to the next through vibrations.

9 Some wax in a test tube was heated till it melted. It was then allowed to cool. The
temperature time graph during the cooling process is shown.

temperature / °C
»

» time/ min

Which statement is correct?
A Along PQ, the molecules lose kinetic energy.
B Along QR, the molecules gain potential energy.
C Along QR, the molecules gain Kinetic energy.
D Along RS, the molecules lose potential energy.
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10 Circular water waves are produced by a dot vibrator at a frequency of 4.0 Hz.
The wave pattern at a certain instant is as shown in the diagram below.

Q

If the speed of the water waves is 0.6 m/s, what is the distance travelled by the wave from
point P to point Q7
A 0.15m B 0.30m

C 6.67m D 13.3m

11 Which of the following diagram show the correct ray diagram of how the submerged

B /v
7]

portion of the stick is seen in the water?

\sﬂck
1
o

SN

12 The converging lens in a camera is used to make an image on a film.
At which point couid an object be placed so that it forms a diminished image?

focal tength

of lens
A ¢ lh

' 2 x focal w
length of lens

film

$m
o
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13 Human body can give off electromagnetic radiation.
Which electromagnetic radiation is emitted by the human body?
A infrared B ultraviolet C visible light D X-rays

14 A sheet of ice floats on water.
A source of sound is placed as position S at the edge of the ice sheet.
Four microphones are placed at equal distances from S.

Which microphone detects the sound from S last?

7

air

15 Aboy is stranded on an island. He shouts for help and hears the echo of his shout from
some cliffs that are 500 m away.

Given that sound travels at 300 m/s through air, what is the time interval between the

boy shouting and hearing the echo?
A 060s B 1.20s C 167s D 333s
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16 A negatively-charged rod is brought close fo an isolated T-shaped piece of metal.
The metal is uncharged initially.
Which diagram shows the correct charge disfribution on the metal after a while?

A B
- = f o
c D
+n+
—_ 4+ + ll =
' - == | =I-
+l+

17 Three identical lamps and three identical ammeters are connected as shown.

10

‘II
X

X

The readings on the ammeters are I{, {2 and I

n(&)

How are the readipgs related?
A l1=h=
B I1>land =13
C hh>lz>1
D l1>1z2>13
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18 The diagram shows four resistors connected to a dry cell.

What is the effective resistance of the circuit?
A 03840 B 0500Q C 20608 D 8000

19 The intemmal wiring of a plug is shown below,

What isghgPefight of usiitythe plug wired this way?
A The affiliance{Will not work.
B The appldite will catch fire.
C The fuse in the plug will blow.
D The metal casing of the appliance will becoms live.

Queenstown Secondary School [Turn over
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20 The diagram below shows the circuit of a kettle that is plugged into a mains socket.

resistance of heating
5 Afuse live wire element =30 0
W‘l Jd,ﬁ‘; ..... . r***@f’i vw-w i ok

230 V mains
supply %

R e ——

-

!

PR TR

neutral wire

&E‘wwf e sl R T é

mital case

What is the fault in the circuit?
A The position of the earth wire should be higher.
B The fuse should be placed on the neutral wire.

C The fuse rating is too low, which will cause the fuse to blow.

D The kettle is still connected to the high voltage terminal even when the switch is
open.

dilute hydrochloric acid as

shown in the equation below. §
NazSzO:a.(aq) + 2HCl{aqg) — 2NaCl- + HzO‘ +S0:(g) + S

A student wants to collect the sulfur dioxide gas and sulfur pf

Which gas collection method can be used to collect sulfur dioxide and which
apparatus(s) are required for the experiment?

gas collection method apparatus(s}
A displacement of water filter funnel and paper
B downward delivery measuring cylinder, filter funnel and paper
C upward delivery burette, filter funnel and paper
D displacement of water mass balance, filter funnel 2nd paper
Queenstown Secondary School [Turn over
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22 An experiment is carried out to separate a mixture of two dyes.
A line is drawn on a piece of chromatography paper and a spot of the mixture of dyes
is placed onit.
The paper is dipped into a solvent and feft for several minutes.

» g

chromatography ) ~ beaker
paper ¥, "
spot of . solvent
L~ mixture . level

- solvent

start line ~_. . iE of dyes

Which statement about this experiment is correct?
A The dyes must have iSRRI
B The start line on the paper must be drawn in pencil.

C The dyes must have the [EESRRSIRE in the solvent.
D The paper must be placed with the start line [l the level of the solvent.
x [above]

23 Three bottles containing colourless solutions have no labels.
A series of individual tests are carried out on each of the solutions.

Which bottle contains solution?
test 1: test 2: test 3:
add warm sodium add dilute nitric acid and | add dilute hydrochloric

hydroxide agueous barium nitrate acid

gas produced turns

. effervescence
A | damp red litmus paper | effervescence observed
observed
blue
B no visible change effervescence cbserved na visible change

gas produced turnsg
Cc damp red litmus white precipitate forms no visible change

paper blue
. . . effervescence
D no visible change white precipitate forms
observed
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24 The following substances are present on the surface and/or in the atmosphere of
Covidium, a newly found planet.

substance melting point / °C boiling point/ °C
argon -189 -116
nitrogen -210 -196
hydrogen -259

A argon only B argon and nitrogen only

C argon and hydrogen only D nitrogen and hydrogen only

ZEmn T

25 Which of the following statements about ions is correct?

A The nucieon number of an element is the number of EISIEER. * [and protons]
B The number of 5SS and electrons are the same in an atom. & [protons]
C An atom with atomic number of 5 will lose 3 electrons to form a positive

ion.
D Protons have a positive charge while electrons are [ElliaR. * [negative]

26 The diagram shows the arrangement of electrons of a compound XY5.

W

Which statement is ingorrect about the compound XY3?
A X atom shares 3 valence electrons with three Y atoms.
B The compound cannot conduct electricity in any physical state.
C Y.atom R an electron from X atom. ¥ [shares]

D 3 pairs of valence electrons are involved in the bonding of this compound.

27 A nitrate of iron has the formula Fe{NOj)..
What is the charge of the i ]
A 1+ B 2+ c 2- D 3+
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12

of methane, CHa, are reacted with

28
The equation for the reaction is shown.
CHa(g) + 202(g) > CO2(g) + 2H20())
All volumes are measured at r.t.p.
What is the total volume of gas remaining at the end of the reaction?
A 15cm?® B 20cm® C 45cm? D 50cm?

CHig) + 202(g) 2> COzg)+2H.0()

Fr. Eqn.: [f] H
Given :15cm?® 30cm? ?cm?
Scm®left Ocmd left 15cm® formed

{excess} (iimiting)

of an unknown concentration of dilute

29 of magnesiumn reacted with
hydrochloric acid.
The equation for this reaction is shown.

Mg + 2HCI! > MgCl + H:
What is the concentration of the dilute hydrochloric acid?

A 0.0005mol/dm® B 0.25moi/dm? C 0.Smol/dm® D 1mol/dm?

Mg + 2HCI > MgC/l: + H:

Fr. Eqn.: 1] 2
Given :0.6g ?mol/dm?
0.1dm?

[.025moll  10.05mol
molar concentration of HC/ = 0.05 mol < 0.1dm?® = 0.5molidm?
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30 The temperature of a reaction between

id was monitored as the reaction proceeds. §

Which of the statement shows the results obtained from the experiment?

temperature /°C curve X

+time /s

curve Y

A Curve X is correct as the reaction is exothermic.

B Curve Y is correct as the reaction is exothemic.
C Curve X is correct as the reaction is endothemmic.

D CurveY is comrrect as the reaction is endothermic.

31

Il the use of more g calcium carbonate v
A land Il only B land Il only C Handllionly D allof the above

32 The equation for the extraction of iron from haematite is as shown below.
Fe:0; + 3C0O 2 2Fe + 3CO: . ot B L i
Which statement accurately explains the process?

Bl as it is oxidised to form CO, with the §

B CO is an oxidising agent as it is reduced to form CO: with the gain of oxygen.
C Fex0sis a reducing agent as it is reduced to form Fe with the loss of oxygen.
D Fe20; is an oxidising agent as it is oxidised to form Fe with the loss of oxygen.
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33 Which statement about acids and bases is correct?
A Acids react with Jf metals to form salt and hydrogen. * [Cu, Ag, Au]
B Acids tums damp red litmus paper [l * [red]
C Alkalis dissolve in water to form hydroxide ions and their pH is [ii§ than 7.
x [more]
D Alkalis react with ammonium salt to give salt, water and ammonia.

34 Which ionic equation represents the of dilute hydrochloric acid and
aqueous sodium hydroxide?
A H" +0OH - H.Q C H*+Cl > HCI

B Na'+ C/-=> NaC/ D H*+0*-> H0

35 The oxide of an element X was added to dilute nitric acid and aqueous potassium
hydroxide separately.
The word equation for the reactions are shown below.
X oxide + d
X oxide +

i > no reaction

- salt + water

Which row describes X and its oxide?

X X oxide
A non-metal basic
B metal acidic
c non-metal acidic
D metal amphoteric

36 Which method is used to prepar
A adding [l to dilute nitric acid at room temperature x [unreactwe]
B adding excess silver oxide to warm dilute nitric acid
C u silver hydroxide with dilute nitric acid * [soluble SPA]

D B 3 the salt by adding silver chloride to sodium nitrate solution
* [insoluble]
Queenstown Secondary School [Turn over
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37 Which of the following statements about the elements in the Periodic Table are

| The melting points decrease from Li to Cs for alkali metals. v°

Il The number of electron shells does not increase across a period. v/

Il Reactivity i

IV Halogens exist as diatomic molecules. v
V  Alkali metals have - density and are soft metals. * [low}]
B I llandIV only
D I, IV andV only

A land Il only
C L llland IV only

B from He to Xe for the noble gases. % [unreactive]

38 Which row shows the properties of the eilement ghiorine

CL(g) + 2KBr{aq) — 2KCl{aq) + Brz(})

colourless red-brown
physical state at room effect of potassium
colour . .

temperature bromide solution

A pale yellow gas turns red-brown

B green-yellow gas turns red-brown
Cc red-brown liquid remains colourless
D black solid remains colourless

It is used in Sior

o e

5 because of its properties.

39 Aluminium is an important metal to mankind.

Which of the following best explains why aluminium metal is used?

A Aluminium extraction requires electrolysis.

B Aluminum is easily recycled.

C Aluminium has a layer of protective oxide.
D Aluminium is a finite resource.
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40 Which statements abou

are correct?
1 itis produced from the JEEENR burning of natural gas. * [incomplete]
It reacts with haemoglobin in the blood. v

2

3 It causes SEREE which corrodes limestone buildings. * [neutral]
4 Itis a colourless, odourless gas. ¥’
A
C

1 and 2 only B 1,2and3only
2 and 4 only D 1and3only
Queenstown Secondary School [Turn over
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(Il) hydroxide light blue
iron(IT) hydroxide green
iron{II} hydroxide red-brown
lead(I) hydroxide white
zinc hydroxide white
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MARK SCHEME
1 B 11 iC 21 | B 31 |C
2 D 12 (A 22 B 32 A
3 A 13 |A 23 IC 33 |D
4 D 14 |A 24 |B 34 (A
5 B 15 |D 25 [C 35 |C
6 A 16 |A 26 |C 36 |B
7 B 17 |D 27 |B 37 |B
8 D 18 (C 28 |B 38 B
9 A 19 |D 29 [ C 39 |C
10 |B 20 |[C 3 A 40 |(C
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