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L2 Magnesium carbonate was added to a solution of dilute hydrochloric acid, and a
chemical reaction occurred.
The diagram shows part of the apparatus used to measure the rate of reaction.

X
dilute
hydrochloric magnesium
acid carbonate

Which piece of apparatus is connected at position X?

burette
data logger
gas syringe

oo w >

measuring cylinder

22 Abottle of zinc carbonate has been contaminated by some solid potassium sulfate.
How can the potassium sulfate be removed from the zinc carbonate?
add dilute acid to the mixture and filter

add water to the mixture and filter
add water to the mixture and place it in a separating funnel

o0 w >

heat the mixture and allow it to cool

23 Some turquoise powder is placed in a beaker. Water is added and the contents of
the beaker are stirred and filtered. A green solid is left on the filter paper. After
evaporating the filtrate, a white precipitate is left.

What do these observations suggest?

A The green solid is an element.

B  The turquoise powder is a compound.
C The turquoise powder is a mixture.

B The white precipitate is a mixture.
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Which set of substances contains an element, a compound, and a mixture?

Which ions are present in the fertiliser solution?

24
A
B
g
D
25
A
B
c
D
26

air, pure water, silver nitrate

brass, iron(ll) sulfate, seawater

copper, chicken soup, gold

platinum, petrol, sodium chioride

A solution of fertiliser was tested.

add aqueous
sodium hydroxide

fertiliser

o s o solution
=/

Fe?*and NOs
Fe?" and NH4*
Fe®* and NOs
Fe** and NH4*

~

L

=

o

R % damp red litmus

|

)

reddish-

brown

precipitate \— -/

warm the mixture

b — —

1

An element, D, has p protons and n neutrons in its nucleus.

paper turns blue

Which row gives a possible correct number of protons, neutrons and electrons in a
positive ion of an isotope of D?

19¢/0S3vS/d9

pkotons neutrons electrons
A p n p+1
B p n+1 p-1
C pt+1 n p+1
D p+1 n+1 p-1
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27 Anatom of element M is represented by jaM .

Which statement about this atom of M is correct?

It is in Group | of the Periodic Table.
it is in Group VIl of the Periodic Table.
The number of neutrons is 19.

oo w >

The total number of protons and electrons is 39.

{

28 Element Y has the electronic configuration 2, 2.
Element Z has the electronic configuration 2, 8, 7.

What is the formula of the compound formed between Y and Z?

YZ
YZ2
Y.Z
Y3Zs

oo w >

29  Which change describes what happens when ice is melted?

arrangement of particles | energy change
A moving closer together endothermic
B moving closer together exothermic
C moving further apart endothermic
D moving further apart - exothermic
Belief: ‘Learn. Improve. Excel.’ : , _Pag§4. [Turn over
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30  Inwhich substance are the particles vibrating about fixed positions at room

temperature?
melting point/°C boiling point/°C
A | -189 -155
B =25 28
c | 5 79
D 59 174

31 20 g of sodium hydroxide just neutralises 100 cm® of dilute sulfuric acid according to
_the following equation:

2NaOH + H,804 — Na,S04 + 2H,0
What is the concentration of dilute sulfuric acid?
0.25 mol/dm?
0.5 mol/dm?®

2.5 mol/dm?®
5.0 mol/dm?

o0 w >

32 Which is a reason for recycling aluminium?

aluminium made by recycling is less pure than that made by extraction
less energy is needed for recycling than extraction
recycling aluminium is less expensive than extraction

OO0 w >

to reduce damage to the environment caused by extraction

33 Ironis extracted in the blast furnace using the raw materials haematite, coke and
limestone.

Which substance undergoes thermal decomposition?

carbon monoxide

A
B coke
C haematite
D limestone
Belief. ‘Leamn. Improve. Excel.’ Page 5 [Turn over
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34  Which row correctly matches an atmospheric pollutant to its source?

pollutant source
A carbon monoxide complete combustion of fossil fuels
B oxides of nitrogen vehicle exhaust fumes
C oxides of nitrogen volcanic eruption
D sulfur dioxide lightning activity

35  The graph below shows the trend of a property of the elements in Period 3.

13 14

property
o

-4 ¢ .
atomic number

Which is the correct property shown?

A charge of ions
B ease of forming ions
C number of electron shells
D number of valence electrons
Belief ‘Learn. improve. Excel.’ Page 6 ' [Turn over
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36 A student conducted two experiments.
Reaction 1: 20 g of magnesium ribbon with excess 1.5 mol/dm? dilute nitric acid.
Reaction 2: 10 g of magnesium powder with excess 1.5 mol/dm? dilute nitric acid.

In both experiments, the volume of hydrogen produced, V, is measured against time, t,
and the results plotted graphically.

Which set of graphs is correct?

A V 4 . B V 4 .
reaction 2 reaction 1
reaction 1 ' reaction 2
t
C vy _ D vy -
reaction 1 reaction 1
reaction 2 reaction 2

37  Substance Q turns a solution of aqueous potassium iodide from colourless to brown.

What must substance Q be?

A areducing agent
B anacid
C analkali
D an oxidising agent
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38  The table shows the boiling point of four fractions, T, U, V and W, obtained when
crude oil is fractionally distilled.

fraction T U \Y w

boiling range/°C 40 ~75 150 — 240 300 —350 > 350

Which statement is correct?

Fraction T contains smaller molecules than Fraction V.,
Fraction T has a higher percentage of carbon than Fraction W.
Fraction U is more flammable than Fraction T.

Lo I @ T v + B 4

Fraction V is more viscous than Fraction W.

39  Which equation represents a cracking process?

CsHg + H2—> C4Hao
CsHis—» 2C3He+ CoH4 + Ha
CeH1206—» 2C,H:;0H + 2CO>
C4sHsOH—» C4Hs + H20O

o0 m >

40 An organic compound is shown below.

H\::C/O—
VAR

What functional groups are present in this compound?

H

A alkane and carboxyl groups
B alkane and hydroxyl groups
C alkene and carboxyl groups
D alkene and hydroxyl groups
~ End of Paper ~
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(IT) hydroxide light blue
'iron(]I) hydroxide green
iron(I) hydroxide red-brown
lead(IT) hydroxids white
zinc hydroxide white

£9¢/0S3vS/d9g
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Section A [45 marks]
Answer all the questions in this section in the spaces provided.

A1 A list of oxides is given below.

carbon dioxide carbon monoxide iron(ll) oxide

lead(ll) oxide nifrogen dioxide * sulfur dioxide

Each word can be used once, more than once, or not at all.
Name an oxide which

(a) reacts with both dilute hydrochloric acid and dilute potassium hydroxide,

................................................................................................................... 1]
(b)  reacts with dilute hydrochloric acid to form a green solution,
................................................................................................................... [1]
(c) dissolves in water to form a solution of pH 5,
................................................................................................................... 1]
(d)  is used as a reducing agent in the blast furnace,
................................................................................................................... 1]
(e) is formed by lightning activity.
................................................................................................................... 1
A2 Classify each substance in Table 2.1 by placing a tick (V ) in one box in each row.
Table 2.1
substance element compound rglbedl:]‘;i ,; f Cr:;?p%rs n(:ifs elénr::;z grf'nd
- compounds
air
bronze
helium
copper(ll)
sulfate
solution
[2]
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A3 (a) Fig. 3.1 shows an experimental set-up used to separate pure water from a sample of tap
water. ' '

thermometer —»

condenser
seawater

boiling chips

(i) Name this method of separation.

......................................................................................................... M

(ii) Predict the reading on the thermometer during the separation.
......................................................................................................... 1]

(iii)  State the purpose of the condenser.
......................................................................................................... 1

{b) The pure water obtained is used to dilute a purple cabbage indicator.

Fig. 3.2 shows the preparation of the coloured solution extracted from purple cabbage.

purple crushing

cabbage coloured dyes

from extraction

i

- process M sl

Fig. 3.2
Process M is carried out to remove any uncrushed cabbage parts.

Name process M.

Belief: ‘Learn. Improve. Excel.’ - Page 3 _ _ {Turn over
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(c) The following substances were tested using the purple cabbage indicator and the
resulting colour of the solution is shown in Table 3.3.
Table 3.3
substance colour of solution
hydrochloric acid pink
ethanoic acid violet
distilled water viclet
baking soda blue
sodium hydroxide yellow
(i) Using the information from Table 3.3. determine the colour of the solution when
the purple cabbage indicator is added to aqueous ammonia.
......................................................................................................... [1]
(ii) Name the limitation of using the purple cabbage indicator to determine the pH of
solutions, Suggest another indicator that can be used instead.
......................................................................................................... [2]
A4 (a) Four elements, P, Q, R and S are found in the same period of the Periodic Table.
The information about these four elements are given below:
Element P forms a covalent compound with chemical formula P 0.
Element Q is ductile and malleable, and is a solid at room temperature.
Element R reacts explosively with water to form an alkaline solution.
Element S exists as an inert gas and is used in vacuum-tubes.
(i) State one similarity of the electronic structures of these four elements.
......................................................................................................... [1]
(ii) Arrange these elements in order of increasing atomic number.
......................................................................................................... [1]
(iii)  Suggest how element R can be extracted from its compounds.
......................................................................................................... [1]
Belief: ‘Learn. Improve. Excel. T Paged [Turn over
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(b) Table 4.1 shows some physical properties of the Group VII elements.
Table 4.1

halogen melting point/°C | boiling point / °C colour

fluorine - 220 - 188 pale yellow
chlorine - 101 -35
bromine -7 59 reddish-brown

iodine 114 184 grey-black

(i) Complete Table 4.1 by filling in the colour of chiorine. [1]

i) Using the information in Table 4.1, describe the arrangement and movement of
bromine at room temperature.

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

AS When chlorine gas is bubbled through a solution of sodium bromide, a chemtcal reaction occurs.
The chemical equation of the reaction is stated below:

2NaBr (aq) + Cl2 (g) —* 2NaCl (aq) + Br2 (/)

(a) Suggest the expected observation for this reaction.

.................................................................................................................. 11
(b) State the type of reaction that has occurred. Explain your answer.
.................................................................................................................. 2]
(¢} {i) Explain, with reasons, whether bromine in sodium bromide has been oxidised or
reduced.
......................................................................................................... [2]
(i) Identify the reducing agent.
......................................................................................................... 1
Belief: ‘Learn. Improve. Excel.’ Page 5 [Turn over
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(d)

When sodium chloride is reacted with solution J, a white precipitate is formed.
Suggest an identity for solution J.

A6 Equal masses of calcium carbonate was reacted with dilute nitric acid of the same concentration
in Experiment I and Il. Nitric acid was added in excess.

Experiment I. lumps of calcium carbonate powder was added.
‘Experiment ll: powdered calcium carbonate powder was added.

The mass of calcium carbonate was measured and calculated at regular time intervals.
The results of the experiments are shown in Fig. 6.1.

mass of P
calcium
carbonate/g
Experiment Il
time/s
Fig. 6.1
(a) Describe one measure to be taken so that a fair experiment is conducted.
.................................................................................................................. 1]
{(b) State the experiment that is faster.
.................................................................................................................. [1]
(c)  Using your knowledge of collisions between reacting particles, explain your answer
in (b).
.................................................................................................................. [2]
(d) Write out a balanced chemical equation for this reaction.
.................................................................................................................. [2]
Belief: 'Learn, Improve. Excel.’ " Page6 [Turn over
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(e) If 28.6 g of calcium carbonate was reacted, calculate the volume of gas evolved at room
temperature and pressure.

(2]
A7 Fig. 7.1 shows some reactions of a lead(ll) salt W.
W
lead(ll) salt
dissolves in water
X
white precipitate | colourless R Y
that dlssohg?s in add aqueous solution add aqueous sodium pungent gas
. exce_sas sto flum sodium hydroxide, then add
yarexide to'form @ hydroxide a piece of aluminium
colourless solution faill s wars the
mixture. A
add aqueous damp red
ammenia litmus paper
turns blue
v
observation Z
Fig. 7.1
(a) Suggest the identity of substances W, X and Y.
WV, o ne s ginggesras sowe v ciwmmmeismomsesn SASHES S 55
st st e wrwwrmarmmacsrsm st snm i i S ABHERRE
N s s 5o & peimmaims wimsomecainn s S ST SRS 25
(3]
(b) State what observation Z would be.
................................................................................................................... 1
- N ]
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(c) Suggest a suitable method to prepare salt W. Name the two reagents needed to prepare

the salt. .
MO e e e e e e 1]
TEAG NS ..o e e e et e [1]

A8 (a) A solution of potassium hydroxide, KOH, has a concentration of 0.35 mol/dm?®.

25 cm® of KOH was reacted with excess ammonium sulfate as shown in the equation
below.

2KOH + (NH4)2S04 — K2SO04 + 2NH3 + 2H,0

Calculate the mass of potassium sulfate formed.

[2]

(b) Another solution of potassium hydroxide was prepared by dissolving 29.5 g of potassium
hydroxide in 5 dm?® of distilled water.

Determine the concentration of the solution in mol/dm?.

~End of Section A~

s e
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Section B [20 marks]

Answer any two questions.
B9 To determine the reactivity series of metals, a series of experiments were conducted with four
different solutions. All four solutions contain nitrate-ions. The procedures for the experiment are
" shown below: :

1. A piece of magnesium ribbon was added to 25 cm?® of each solution containing the
same concentration.

2. For each experiment, the change in temperature was recorded.

The results of the experiments are listed in Table 9.1.

Table 9.1
solution of . observation tem‘;ﬁgﬁiem/ oc
metal A grey-black solid deposited on the magnesium ribbon. +14
metal B reddish-brown solid deposited on the magnesium ribbon. +42
metal C | no visible reaction. 0
metal D grey-black solid deposited on the magnesium ribbon. + 32

(a)  Name the reaction that causes the change in temperature in Table 9.1.

(b) Explain why there is no change in temperature when magnesium ribbon is added to a
solution of metal C.

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

.................................................................................................................. 2]
(c) Suggest the identity of metal B.
.................................................................................................................. 1]
(d) State the order of reactivity of the metals, A, B, C, D and magnesium, in order of
increasing reactivity.
.................................................................................................................. [1]
Belief. ‘Lear. Improve. Excel" — paes [Turn over
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{e) A piece of magnesium ribbon was also added to a solution of dilute hydrochloric acid,
and bubbles were seen forming.

Suggest a test, and the expected observation, that would confirm the identity of the gas
formed. :

(f) Pure metals are often teo soft to be used widely in the industry, thus, alloys are typically
used.

Explain why alloys are harder than pure metals.

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

.................................................................................................................. [3]
B10 (a) (i) Draw ‘dot and cross’ diagrams to show the arrangement of electrons in carbon

dioxide and water.

Show only valence electrons.

[Proton numbers: H, 1; C, 6;.0, 8]

carbon dioxide:

water:

(4]
Belief: ‘Learn. Improve. Excel.’ o M‘Sa{;e TS - [Turn over
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(ii) Briefly describe how the bonds are formed in a water molecule, using the ‘dot
and cross’ diagram drawn in (a)(i).

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

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

(i)  Anisotope of carbon, *C, also forms a compound with oxygen.

Explain why the chemical compound formed has the same chemical formula as
carbon dioxide.

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

{b) List three differences between the physical properties of covalent molecules and ionic
compounds.
.................................................................................................................. [3]
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Table 11.1 shows some information about a homologous series of organic compounds

B11 (a)
cailed aldehydes.
Table 11.1
name number of full structural formula boiling point/ °C
carbon atoms
/O
methanal 1 H———C/ -19.0
.
H
H
O
ethanal 2 H——-—cj;——c/, 20.2
|
H
1 A
| Y4
propanal 3 H——-T—T—C< 48.8
H
H H

(i) State and explain the trend of the boiling points of the molecules in the aldehyde
homologous series.

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

(ii) Draw the structural formula of butanal, which contains four carbon atoms.

(1]

Carboxylic acids have a carboxy! functional group, which contains the structure
-COOH.

(iii)
Suggest the structure of the carbonyl functional group of aldehydes.

[Turn over
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(b) Fig. 11.2 shows some reactions involving ethene.

add agueous bromine

A4

dibromoethane

process L

ethane

1 4

ethene

high pressure + heat

Y

solid M

Fig. 11.2
(i) State one use of adding agqueous bromine.

........................................................................................................ (1]

(ii) Name process L and state the conditions required for this reaction to occur.
PrOCESS  wussssuss sesmsmehususss sowrumasmn sweaay $7a e aAsw 5 S0 F50R ST A3 ATAR AR AT Devmsoran
[olaTg e 1) (o] 1 IS S PP PPN
........................................................................................................ [2]

(iii)  Solid M is commonly known as plastic.

State the chemical name of solid M, including the structural formula of solid M.

(2]
(iv)  Explain why land pollution can be caused by the increased use of solid M.
e e —]
~ End of Paper ~
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Colours of Some Common Metal Hydroxides

calcium hydroxide white
copper(II) hydroxide light blue
iron(I) hyd_roxide green
iron(IIf) hydroxide red-brown
lead(1I) hydroxide white
zinc hydroxide white

Belief: 'Learn. Improve. Excel.’
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GSS Prelim 2017 Sci{Chem/Bio) 5078/05 Sec 4 Express Sec 45,46

1 You are provided with three labelled samples of solutions P, Q and R. Two of the solutions
contain acid and carbonate.

Carry out the following tests. You should test any gases evolved. Carefully record your observations.

The volumes given below are approximate and should be estimated rather than measured.

test observations

(a) | (i) | Add about 2 cm? of solution P into a
clean test tube.

To this test-tube, add about 2 cm?® of
solution Q, with shaking, until no
further change is seen.

(ii) | To the same test-tube, slowly add
about 2 cm® of solution R, with
shaking, until no further change is
seen.

[3]

(b) | (i) | Add about2 cm?® of solution Q into a
clean test-tube.

To this test-tube, add about 2 cm? of
solution R and shake the mixture
thoroughly until no further change is
seen.

(ii) | Tothe same test-tube, slowly add
about 2 cm?® of solution P, with
shaking, until no further change is
seen.

(2]

Belief: 'Learn. Improve. Excel.’ Page 2 [Tum over
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_ GSS Prelim 2017 Sci(Chem/Bio) 5078/05 Sec 4 Express Sec 45,46

(c) | (i) | Add about 2 cm? of solution R into a
clean test-tube.

To this test-tube, slowly add about
2 cm? of solution P, with shaking, until
no further change is seen.

(ii) | To the same test-tube, add about
2 cm® of solution Q and shake the
mixture thoroughly until no further
change is seen.

(2]

(iii} | Transfer the mixture in (c)(ii) into a
boiling tube.
Using a measuring cylinder, add

3 cm?® of dilute sodium hydroxide to
the mixture.

Heat the boiling tube gently until no
further changes are seen.

(3]

Belief: ‘Learn. Improve. Excel Page 3 [Turn over .
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GSS Prelim 2017 Sci(Chem/Bio) 5078/05 Sec 4 Express Sec 45,486

Conclusions.

(f)

(9)

(h)

Using your observations, deduce which of the solutions, P, Q or R, contains sulfuric acid.
Explain your answer using evidence from your observations.

solution ......oooiiiiiiiee s

EXDNATON. o oo e i 55,5550 SER AT TR SRR 55 SHSASTA § ERNHPHUHALSEN ANTE S RSP EREIS HEETS LN FUSE OSSR HESNSS

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

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

Using your observations in (a), (b}, and (c), deduce which of the solutions, P, Q or
R, contains carbonate.

Explain your answer using evidence from your observations in (a), (b), and (c).
solution ..o,

L2001 1110 o AT ISP SR PEREEE R -——

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

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

Suggest the identity of the last solution.

........................................................................................................................ L[
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4E/SNA Sc(Chemistry) Prelims 2017 Answer Scheme

Paper 1 (5076)

.| Chem | 21

22 123 124 | 25|26 {27 |28 {2930 |31 (32[33[34[35]36

37

38 |39 |40

C

B|Cc|D|D[B|A[B|C|D|C|D|D |B |A |[D

Paper 3

At(a)

lead(ll) oxide

[

(b)

iron(ll) oxide

(1

(c)

carbon dioxide

[

(d)

carbon monoxide

(1]

(e)

nitrogen dioxide

[1]

A2

air (mixture of elements and compounds)
bronze (mixture of elements)

helium (element)

copper(ll) sulfate (compound)

[2]

Every two
correct, 1
mark
awarded

A3(a)(i)

Simple distillation

(1]

(a)(ii)

100°C

(1

(a)(iii)

Itis to cool and condense vapour into liguid.

(1]

(b)

Filtration

(]

(e)(i)

blue

[

(c)(ii)

It cannot differentiate between weakly acidic and neutral (uric acid and
distilled water).

Use universal indicator instead.
[Note: litmus paper not accepted]

(1
(]

Ad(a)(i)

They alt have the same number of electron shells.

{1

(a)ii)

RiQ,P, 8

[1]

(iii)

It can be extracted using electrolysis.

(11

(b){i)

greenish-yellow / yeliow

(1]

(i)

At room temperature, bromine is a liquid, thus, it has a disorderly
arrangement and is less closely packed than in the solid.

Particles can slide over one another over a short distance

(1]
(1

16¢/0S3yS/d9
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A5(a)

Colourless solution turns reddish-brown/brown

[

(b)

Displacement reaction.
Chilorine is more reactive than bromine, thus will_displace bromine

(1}
(1]

(c)i)

iy,

Ty -

Bromine is oxidised.

In the reaction, the oxidation state of bromine changes from — 1 in NaBr to 0 in
Bra. :

The reducing agent is sodium bromide / NaBr

[1]

(1]
[

(d)

-Silver nitrate / lead(ll) nitrate-

NI

A6(a)

(1]

(b)

Ensure temperature remains constant for both experiments.

Experiment 1

1]

(c)

In Experiment I, powdered calcium carbonate is used. The smaller particle
size leads to an increase in total surface area, thus more surfaces exposed.

Collision between particles increases, leading to_increase in frequency/rate
of effective collision, thus, faster speed of reaction.

[
(1]

(d)

CaCOs + 2HNOs - Ca(NOs); + CO; + H20
[1 mark for balanced equation, 1 mark for correct chemical formula] -

[2]

(e)

No. of moles of CaCQs = 28.6 /(40+12+3(16)) = 0.286 mol
Mole ratio of CaCOs : COz=1: 1

Thus, no. of mole of HC/ = 0.286 mol

Volume of HC/ = 0.286 x 24 =6.864 dm?®

(1]

(]

A7(a)

W: lead(ll) nitrate
X: lead(ll) hydroxide
Y: ammonia gas

(1]
(1]
(]

(b)

White precipitate, insoluble in excess sodium hydroxide.

(1]

(c)

Method: Acid reaction with metal, base, carbonate
Reagents: nitric acid / lead(ll) carbonate / lead(il) oxide

[
1

A8(a)

No. of moles of KOH = 0.35 x (25/1000) = 0.00875 mol
Mole ratio of KOH : K,SO, =2 : 1 ' ’

Thus, no. of mole of K;SO4 = 0.004375 mol

Mass of K804 = 0.004375 x (2(39) + 32 + 4(16)) = 0.76125 g

1

(b)

No. of moles of KOH = 29.5 / (39+16+1) = 0.5267857143 mol (leave to 5 d.p.)
Concentration = 0.52679 / 5 = 0.1053571429 mol/dm?® = 0.105 mol / dm?

B9(a)

Exothermic reactions

[MR: endothermic reaction, displacement reaction (not considering the
change in temperature)]

€6¢/0S3yS/dgd




~ (b)

Metal C is more reactive than magnesium.

Thus, magnesium will not displace metal C.

[MR: many students wrote that metal C is not reactive at all, thus,
displaying a lack of understanding of the reaction taking place. Some
students also merely wrote that no reaction has taken place, which is too
vague]

[1]

(c)

Copper

[MR: iron(ill), iron{lil) hydroxide/oxide, copper(ll) — Lack of understanding
that sodium hydroxide/aqueous ammonia is necessary for iron(lll)
hydroxide/oxide to be formed.]

"

(d)

B, D, A, magnesium, C

[MR: Many students missed out magnesium as one of the metals to write
in. Some students also wrote the answer in decreasing reactivity instead]

(1

(e}

test: place a lighted splint near the mouth of the test-tube.

[accept: insert lighted splint into test-tube/place iighted splint near the
reaction BUT not place into reaction]

[MR: many students simply wrote lighted splint test/use a lighted
splint/insert lighted splint}

observation: lighted splint extinquished with a ‘pop’ sound.

1
[

()

In an alloy, the atoms of the different metals or elements have different sizes,
thus it disrupts the reqular arrangement of atoms in the pure metal.
[accept: various sizes of atoms] |

[marks awarded as long as students show awareness that pure metals
have a regular/orderly/neat arrangement]

[MR: many students were missing key words, such as the different sized
atoms, or that the regular/orderly arrangement was disrupted.]

Thus, atoms cannot slide over each other easily.

[accept: harder/more difficult for atoms to slide over each other]

[MR: many students wrote that it prevents atoms from sliding over each
other — NOT true as it merely makes it more difficult!]

In a pure metal, layers of atoms slide over one another easily.
[MR: some students only wrote that atoms can slide over one another]

[In general: some students wrote about MOLECULES instead of
atoms/particles, which is incorrect!]

(1]

[1]

[

B10(a)(i)

carbon dioxide

[4]

2 marks for
each
correct
compound
drawn:

¥6¢/0S3¥S/dd




| Ecorrect number of bonding electrons [1]; correct number of non-bonding

electrons (only if number of bonding efectrons is correct) [1]}

[MR: a few students drew carbon dioxide molecule as -an ionic
compound; quite a few students did not pair up the non-bonding
electrons in O, or drew only one covalent bond between C and 0.]

[MR: water molecule was generally well-drawn; some students confused
the chemical formula to be HO; instead]

(a)(ii

Water molecules are formed by covalent bonds, where oxydgen atom shares
one electron each with a hydrogen atom ' ' o

[MR: majority of students gave generic answers (covalent bonding, share
electrons etc.) without reference to the water molecule. Many of them
also did not state accurately how many electrons were shared between
oxygen and each hydrogen atom] ‘

to form a stable noble gas configuration.

[mark awarded here only if students show awareness of covalent
compounds = sharing of electrons]

[in general: many students started talking about the weak intermolecular
forces of attraction between molecules, instead of referring to the ‘dot
and cross’ diagram.] :

il

(1]

(a)(iii)

Isotopes have the same proton and electron number/same number of

valence electrons but different number of neutrons.

[MR: many students only talked about the number of protons being the
same or that they have similar chemical properties or stated the
definition of isotopes only]

(]

(b)

lonic compounds have high melting points, while covalent compounds have
low melting points.

[MR: some students wrote about why the compounds have high
melting/boiling points which was not necessary!]

lonic compounds are generally soluble in water and insoluble in organic
solvents, while covalent compounds are generally soluble in organic
solvents and insoluble in water..

[MR: some students mixed up between ionic compound solubility and
covalent compound solubility]

[accept: soluble in water and insoluble in organic solvent, while covalent
compound is opposite (meaning is same)]

lonic compounds can conduct electricity in molten/liquid and agueous

states, while covalent compounds cannot conduct electricity in any
state/non-conductors of electricity.

[MR: many students were not specific (e.g. ionic compounds conduct
electricity while covalent compounds do not; conduct only in agueous
state etc.)] '

[In general: some students confused the physical properties with
chemical properties (sharing/giving away electrons); some students also
mixed up the physical properties with that of metals/non-metals {e.q.
density, hard, ductile, malleable, solid at r.t.p etc.)]

[1]
(1]

(]

G6¢/0S3¥S/dg




o 'rsﬂ(a)(i)

As the number of carbon atoms jncreases, boilingpbint increases.

| As the molecular size increases, the forces of attractions between the -

molecules increase, thus more energy is needed to overcome the forces
of attraction. _ - : .

[accept: intermolecular forces of attraction increases]

[MR: explanation was not well done — many students missing out key
points (e.g. only talking about forces of attraction increasing, or
molecular size increasing, but not both); some students also talked about

 the percentage of carbon (related to flammability)]

ol
|

(ii)

i

H-G-G-C-0
H

[MR: generally well done}

H

i

(iii)

-CHO /- COH

[MR: some students did not understand the question, either restating the
question; or attempting to write the general formula]

(1]

(b)(i)

To distinguish between saturated and unsaturated hydrocarbons / alkanes
and alkenes.

[accept: to identify/to test if it is alkane or alkene]

[MR: a number of students wrote ethene and ethane specifically; some
students also wrote about converting alkenes to alkanes]

[1]

{b)(ii)

process: hydrogenation/addition of hydrogen

[MR: some students wrote cracking instead]
conditions: high temperature of 200 °C, nickel catalyst
[accept: if students wrote process as addition]

[MR: no marks awarded if process is wrong but conditions is correct;
some students spelt nickel as nickle]

"
(1]

(b)(iii)

(iv)

name: polyethene / poly(ethene)

N
7Y |
H H/,

[MR: a number of students did not put the n at the bottom; some students
drew the monomer]

Plastics are non-biodeqradableldd not decompose, thus, will not break
down. '

faccept: hard to break down, difficult/iong time to decompose]
[do not accept: decay] ’

iy

(1

At least 3
repeating
units

[1]

96¢/0S3¥S/dd
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GSS Prelim 2017 Sci(Phy/Chem) 5076/05

Sec 4 Express & 5 Normal Academic

2 You are provided with three labelled samples of solutions P, Q and R, Two of the solutions

contain acid

and carbonate.-

Carry out the following tests. You should test any gases evolved. Carefully record your
observations.

The volumes given below are approximate and should be estimated rather than measured.

test

observations

(a) | (i)

Add about 2 cm? of solution P into a -
clean test tube.

To this test-tube, add about 2 cm? of
solution Q, with shaking, unitl no
further change is seen.

Pale blue / light blue / bluish-green ppt
formed [1]

[MR: students try to write too much,
making it difficult to find the key points]

(i)

To the same test-tube, slowly add
about 2 cm?® of solution R, with
shaking, until no further change is
seen. '

Pale biue ppt dissolves to form a pale
biue solution {1]

[accept: ppt dissolved/soluble]

[MR: many students did not write this
accurately — a number of students
missing out key words “dissolves”]

Bubbles cbserved.
White ppt formed in limewater [1]

[MR: many students did not test for gas.
A number of them forgot to write that
there were bubbles produced and a few
still wrote limewater forms white ppt]

[3]

(b) | (i)

Add about 2 cm? of solution Q into a
clean test-tube.

To this test-tube, add about 2 cm?® of
solution R and shake the mixture.
thoroughly until no further change is
seen.

No visible reaction [1]
[accept: no visible change/observation]

[MR: Some students wrote that blue
solution turned light blue]

(i)

To the same test-tube, slowly add
about 2 cm?® of solution P, with
shaking, until no further change is
seen.

Bubbles observed.
White ppt formed in limewater [1]

[MR: some students did not test for gas
here, or tested for ammonia/Hz gas or

Belief. '_I__earn_
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GSS Prelim 2017 Sci(Phy/Chem) 5076/05

Sec 4 Express & 5 Normal Academic

- Sec 4.5,46,5.1,5.2,5.3 B

simply stated the gas present without
the observations]

{2

(c)

(i)

Add about 2 cm?® of solution R into a
clean test-tube.

To this test-tube, slowly add about 2
cm? of solution P, with shaking, until
no further change is seen.

Bubbles observed.
White ppt formed in limewater [1}

[MR: some students did not test for gas
here; a number wrote that damp blue
litmus paper turned red]

(i)

To the same test-tube, add about 2
cm? of solution Q and shake the
mixture thoroughly until no further
change is seen.

No visible reaction [1}

OR colourless solution turns light blue /
biue [1]

[MR: many students simply wrote that
solution turned blue instead of
colourless solution turning blue/the
word clear was used instead]

(2]

(iii)

Transfer the mixture in (c)(ii) into a
boiling tube.

Using a measuring cylinder, add
3 cm?® of dilute sodium hydroxide to
the mixture.

Bluel/dark blue ppt formed. [1]
[do not accept: light blue ppt]

[MR: a number of students wrongly
identified this as a solution]

Heat the boiling tube gently until no
further changes are seen.

Bubbles observed. A pungent gas is
formed.

Damp red litmus paper turns blue [1]

[accept if students did not write bubbles
observed; do not accept if the word
damp is missing]

| [MR: many students did not test for this]'

black ppt formed in colouriess séluﬁonl
biack ppt formed/blue ppt turns black [1]

OR pale / green ppt formed in colouriess
solution/blue ppt turned green

[MR: many students missed out this
observation]

(3]
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~ GSS Prelim 2017 Sci(Phy/Chem) 5076/05 Sec 4 Express & 5 Normal Academic =+ ' Sec 45, 46,51,62,53

~ Conclusions

(f) Using your observations, deduce which of the soiutions P, Q of-R, contains sulfuric acid.
Explain your answer using evidence from your observations. :

solution R
explénation In {e), white ppt of BaSO, formed when acidified barium chloride
solution is added,

[accept: students not writing the part, but describing the test properly; white ppt
formed when barium chloride solution added]

[MR: most students were able to correctly identify R as H.SO. and could give a
good explanation.]

(g) Using your observations in {a), (b), and (c), deduce which of the solutions P, Q or
R, contains carbonate.

Explain your answer using evidence from your observations in (a), (b), and (c).
solution P

explanation fn (a), (&} and (c), carbon dioxide is produced, as shown by the white
ppt formed in limewater.

[accept: students only writing one part of the question; only writing that white ppt
formed inlimewater; do not accept: limewater turns chalky]

[MR: some students only wrote that bubbles were produced]

................................................................................................................... 1]
{h) Suggest the identity of the last solution.
Copper(ll) chioride [1]
[MR: many students could identify that the solution contained copper(ll) or
chloride ions, although some of them could not piece them together.]
~ End of Paper ~
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GSS Prefim 2017 Sci(Phy/Chem) 5076/05

Sec4 Express &5 Normal Academic -

NOTES FOR QUALITATIVE ANALYSIS

Test for anions’

S W e
¥ g R

Ttest -

anion test 'résult

carbonate (CO;*) add dilute acid effervescence, carbon dioxide produced
chloride (CI7) acidify with dilute nitric add, then add white ppt.

[in solution] aqueous silver nitrate :

nitrate (NO;7)
[in solution]

add agueous sodium hydroxide, then
aluminium foil; warm carefully

ammonia produced

sulfate (SO.%)
[in solution]

acidify with dilute nitric acid, then add
aqueous barium nitrate

white ppi.

Test for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueocus ammonia

ammonium (NH;")

ammonia produced on warming

calcium (Ca®’}

white ppt., insoluble in excess

no ppt.

copper(il) (Cu*) light blue ppt, insoluble in excess light blue ppt., soluble in excess giving a
dark blue solution
iron(1I) (Fez’) green ppt., insoluble in excess green ppt, insoluble in excess
Iron(ll) (Fe*") red-brown ppt., Insoluble in excess red-brown ppt., insoluble in excess
lead(11) (szr) white ppt., soluble in excess giving a white ppt., insoluble in excess
colourless solution -
zine (Zn*") white ppt., soluble in excess giving & white ppt., soluble In excess giving a

colourless solution

colourless solution

Test for gases

gas

test and test result -

ammonia (NHa)

turns damp red litmus paper blue

carbon dioxide (CO2)

gives white ppt. with limewater
(ppt. dissolves with excess COy)

chiorine (Ch)

bleaches damp litmus paper

Sec 4.5,46,5.1,5.2,5.3

hydrogen (Hz) "pops” with a lighted splint
oxygen (Oq) relights a glowing splint
suliur dioxide (SO,) turns aqueous acidified potassium manganate(V 1) from purple to colourless

Belief: ‘Learn. Improve. Excel’ Page 6
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