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Section A

Section B

Total

A1

Section A

Answer all questions in this section in the spaces provided.
The total mark for this section is 50.

The diagram below shows part of the Periodic Table with some elements.

c
Na Al Cl| Ar
Ca Fe Cu|Zn Br
Pd
Pt At

Choose from the elements shown in the diagram above and use the symbol of the
elements to answer the questions.

Each elements may be used once, more than once or not at all.

(a) Which element is used to fill up light bulbs?

(1

(b) Which elements have an atomic mass of 407

(1

(c) Which elements exist as a black solid?

1l
(d) Which element forms a carbonate that is thermally stable?

(1
(e) Which element is used as an aqueous solution to differentiate between

saturated and unsaturated hydrocarbons?

{1
(f) Which elements can be used as electrodes in the electrolysis of water?

(1l
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(a) Complete the table to name the most appropriate separation technique
used o obtain the substance underlined in the mixture,

mixture

separation technique

1odine + sodium chlornde

water + calcium sulfate

ethanol + glucose solution

—

(3]

(b) The flow chart below shows the extraclion of caffeine from tea leaves.

Warm with

S P sall solution solvent
Erea leaves |S2LSONON [ o) aq lea;

Extract with
organic

Bottom layer
| Mixture of H20 and

Naz2C0s

L

Top layer
Mixture of caffeine
and organic solvent

by evaporation

v

I Caffeine I

Dry off organic solvent

(i) From the sleps, suggest two physical properties of caffeine.

(2

(i) A chemical property displayed by caffeine in the extraclion process
is thermal stability. Based on the information provided, state an
evidence which illustrates this property.

(1]

(Total: 6)

A3 In the Haber process, nitrogen and hydrogen are reacled together to form ammenia
as shown in the equation below.

(a)

(b}

(c)

N2 +3Hz=2NH3 AH=-92KkJ

State the conditions for the Haber process.

2]

(i

(i)

The forward reaction for the production of 2 moles of ammonia has
an energy change of —-92 kJ. State the energy change for the
backward reaction where 2 moles of ammonia decomposes. 4

Hence, calculate the number of moles of ammonia that is
decomposed when 230 kJ of energy is absorbed.

(]

Use ideas about bond breaking and bond making to explain why the forward
reaction is exothermic.

......

.......

.......
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Bond energy is the measure of the amount of energy needed to break apart one (b)
mole of covalently bonded gases. The table below shows some bond energies
between nnlrogen atoms

. bond bond energy in kJ/mol
i N-N 160
i - i
I{ N=N ; 418
|
! N=N | 941

(d) (i) Based on information given in the table, describe and explain the

trend of bond energy between nitrogen atoms.

.......... (c)
........................ (2]
(if) State the amount of energy absorbed to break 1 mole of nitrogen gas
during the Haber process.
(1]
[Total: 10]

A4 The diagram shows two set-ups that a student used to investigate the difference in
the reaction between electrolytic cell and simple cell

i\
o, ©
Salt bridge Salt bridge
9 rl ‘ Y v 5 a i
| B } >
J H Jd
L~ -
Zinc l b o Copper Zinc
L e | |
| | | |
ZnS0a(aq) CuSOs(aq) ZnS04 (aq) CuSOa (ag)
Set-up A Set-up B
(a) Draw arrows o show the flow of electrons on both set-ups clearly. (2]

f’ 6

It was observed that the zinc electrode in set-up A.inc.reased in size,
whereas the zinc electrode in set-up B decreased in size.

(i) Write an ionic half-equation, with state symbols, for the reaction at
the zinc electrode in set-up A.

(1

(iD) Describe two other differences in the observations between the two
set-ups.

(2]

The student would like to prepare more zinc sulfate and copper(ll) sulfate for
the experiments.

Complete the table below by filling in the missing information to provide the
student with the preparation details. Include state symbols with any formulae.

formulae of starting
salt reagents used procedures of method used
) ssssssansncuenasans 1. Adding of excess solid to acid
ZnSO0a4 (s)
(ii) H2S04 (aq) ZsnanvasarieTounsnsSash TRaEA TN R TS
s sonissvssnee s NIRRT asssnsase
(1), susossvenmnsasannaoes
CuS0s (s) & ssasusisisirasasnsisvresvesteuEed evseessns
(ii) H2S04 (aq)
(2]
[Total: 7]

Preliminary Examination 4ESN Chemistry 2019 6092/02
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A5 A study has been done on the cracking of poly(propene), (CsHs)a, as a possible
alternative 1o solving plastic waste. It is an endothermic reaction which requires nano
materials as catalyst. The products are mainly C7 - Co hydrocarbons.

(a) Draw‘an energy profile diagram to show the effect of the catalyst on the
cracking of poly(propene). Your diagram should show and label:

» lhe reactants and products,

* the aclivation energy of the uncatalysed and catalysed reactions,
* 1he enthalpy change of reaction.

energy
progress of reaction
(3]
(b) (i) Draw the structure of the repeating unit of poly(propene) and give
the empirical formula of poly(propene).
[2]

Preliminary Examinauon 4E5N Chemistry 2019 6092/02

{c)

(i) Using its empirical formula, construct a balanced chemical equation
for the complete combustion of poly(propene). -
1

(iii) Hence, calculate the volume of carbon dio_xide produced when 1 kg
of poly(propene) is completely burned in air.

(2]

Poly(propene) is a main form of plastic waste because of its wide variety of
applications such as to make water pipes.

Suggest an advantage and a disadvantage of using poly(propene) instead of
iron to make water pipes.

2]

[Total: 10)
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The table shows some information of the homologous series of a class of organic (d) Tartaric acid is a substituted dicarboxylic aciq which {s found in unripe
compounds called dicarboxylic acids. 2 grapes, making it taste sour. It is @ weak, dibasic acid and undergoes
neutralization with potassium hydroxide. The potassium salt of tartaric acid,

AB

; known as ‘cream of tartar’, is used in cooking. The skeletal formula of tartaric
i name condensed formula *skeletal formula m.p/°C acid is shown below.
—
| O OH OH O
| ethanedoic acid ’ HOOCCOOH H 189 HO
1 ‘ HO O OH
; A Ty l (0] OH
; O O Tartaric acid

| | J 136
| o
! 1 HO OH U] Explain the term weak, dibasic acid.
: \ 0 o

butanegoic acd l HOOC(CHI}ZCOOH HO/U\/\I(OH 185
| [
S atRailie 159 0O 2]
E ] o) o) . o

pentanedoic acid | HOOC(CH2)sCOOH )1\/\/11\ 08 (ii) Draw the skeletal formula of the salt formed when tartaric acid

| HO OH undergoes complete neutralisation with potassium hydroxide.

“In skeletal formulae, the carbon atoms are implied to be located at the corners and
ends of ine segment rather than being indicated with atomic symbol C. Hydrogen
atoms attached are also not indicated but understood to be present accordingly.
(a) (i) Fill in the table 1o show the name and condensed formula of

the dicarboxylic acid missing in the homologous series. 1]
1]
(ii) What is the general formula of the members in this homologous
series?

1] (iil) Suggest two differences in the structural formula between tartaric
acid and butanoic acid, CsHCOOH.

(b) Describe the trend of the melting point of dicarboxylic acids.

........................... ]

2]

(c) A sludent claim thal dicarboxylic acids are able to undergo coqdensalion
polymenzation on its own. Explain whether you agree with the claim.

(1

Preliminary Examination 4E5N Cnenustry 2019 6092/02 Pretiminary Exammation 4E5N Chemistry 2019 6092/02
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{iv) Tanaric acid undergoes condensation polymerization reaction with

1. 4-phenylene-diamine to form a polyamide. The skeletal formula of
1. 4-phenylene-diamine is shown below.

NH,
HoN
1, 4-phenylene-diamine

Oraw the structure of the polyamide, showing one repeat unit.

(2]
[Total: 11]

Answer all three questions in this section.

12

Section 8

The last question is in the form of an either/or and only one of the alternatives should be

B7

attempted.

A student investigated the rate of reaction in a series of experiments for the following

reaction:

2CI02 (aq) + 20H" (aq) — C/Os~ (ag) + C/Oz2™ (aq) + H20 (1)

The initial rate of this reaction was determined using different concentrations of the
reactants as shown in the following experiments.

Table 1 shows his results.

B
RS S

From the data in Table 1, cha
rale of reaction differently. Kn
each reactant will aliow us o

nges in the concentration of each
owm_g how the rate is atfe
Predict the rate of reaction

Scanned with CamScanner

- Concentration of Concentration of Initial rate of
Expariment Ci02 (moltdm?) OH- (mol/dm?) reaction (mol/dm?s)
1 0.02 0.03 0.00276
2 0.02 0.06 0.00552
3 0.04 0.03 0.01104
G 0.04 0.03 0.02014
5 0.04 0.06 0.02208
Table 1

reactant affect the
cted by the concentration of
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on when concentration of both C

13
102 and OH"™ are

Jie can C2ssty e reacions nio the folicwing two types as shown in Table 2. (c) Determine the rate of reacti
0.01 mol/dm?>. (1

W

Type of reacticn Characteristic | Example p—

Explain, in terms of collision between reacling particles,

(d) !
concentration on the speed of reaction.

! If you double the concentration of
Tne rate of reacton | A, the rate doubles. If you
s proporucnal 1o the | increase the concentration of A
concentraton of A | by a factor of 4, the rate goes up
4 umes

[3]

If you double the concentration of

The rate of reaction .
Corrpm™ nern " 1 . D
Second orcer __ |is proponional to the (‘;,;ff ;ao‘: ;:1‘23 P i (e) Oxides of chlorine, other than C/Oz, can also exist as C20. Draw a ‘dot-and-
“vo | square of the : ' di ing in CkO.
concentration of A concentration of A, the rate gr:ss dla:g::rl: ct:?r:::v; r::‘e bonding
e would increase 9 times (32). aw.0u y-
&= RS | LA J
Table 2
3, Tresmectcared oo lour expenments using solutions at room temperature
3 SOl a2t a higher temperature.
ens ert was carmed out 3t a higher tlemperature?
Expran your reascmng using information from Table 1. 2l

{Total: 11)

12

Usng informaton from Table 1, descnbe how the rate of reaction

b))
cnanges as the concentration of C/Oz changes.

12

(1) pence getermine the order of reaction with respect 1o CiOz.

)

ton 4EAN Chemistry 2019 6092/02
munary Eramnaton AE50 Chemistry 2019 6092/02 Pretioinary Examination 4E3N Chemistry
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B8 The relative abundances of isotopes can be det
lechnique called mass spectrometry. The mass s
thewr respective natural abundance is shown belo

ermined experimentally using a

pectrum of four lead isotopes and
W,

24.1% A
/’\ 21% | |
\ / \\ ' “
|
t
1.4% ' ‘&J‘. T

204 205 206 207 208
Atomic mass units

(a) Based on the information, calculate the relative atomic mass of lead. Show
your workings clearly and give your answer to the nearest whole number.

2]

(b) A lead compound was found to have the following composition by mass.
Pb, 86.8%; 0,13.2%

(i) Use these data 1o work out the empirical formula of the lead compound.

(2]

1
13

(ii) Hence, name the éompound when its M is 239.
¢

(1]

Preliminary Examinauon 4ESN Chenuslry 2019 6092/02
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(c) Back in 1921, lead was added to gasoline to reduced “engine knock” in cars
but was subsequently banned and replaced by ethanol to provide the same
effect. Ethancl has also been commonly used as an alternative fuel source for
cars as "gasohol”, consisting of 90% gasoline and 10% ethanol, since 1970.

The table gives the values for the energy change of combustion for ethanol
and oclane, a representative component of gasoline.

fuel chemical formula AH (kJ/mol)
octane CaHis -5509
ethanol Cz2HsOH -1407

{

—

Calculate the energy output for 1g of each of the fuels.

{2}

(i)  Discuss a disadvantage of using gasohol instead of gasoline and

suggest a reason why it is still being used currently.

2]

[Total: 9)

Preliminary Examination 4ESN Chemisiry 2019 6092/02

— . e

Scanned with CamScanner

PRRpESIY.


https://v3.camscanner.com/user/download

17

Either

B9 The able below shows some properties exhibited by Period 4 metals

element '! density / glcm® | melting point/ °C | common oxidation states
potassium ' 0.9 64 +1
calmunj_ J 1.5 842 +2
scandium E 3.0 § 1541 +3
wenwm | 45 | 1660 42,43, +4

T_vanac.um } 6.1 l 1917 +2, 43, +4, 45
chromium 7.9 ] 1857 +2,+3, +4, +5, +6

| manganese ; 27 : l\ 1244' S +2, +3, +4.‘-rf>'>_-+6_ +7

;m 3 T Il 1537 +2,+3,+4,+6

“ cobalt ! 87 [ 1494 +2, 43, +4

| nicxe 8.9 | 1455 +2,+3,+4

{ copper 89 { 1084 +1,+2

{a) Using informaton from the table, compare the properties between the main
group metals and transition metals in Period 4

13]

(b) Describe and explain two differences that can be observed when the metals
potassium and iron are added to dilute hydrochloric acid respectively.

(4]

prenminary Examnaton 4ESN Chenustry 2019 6092/02

«

(c) The table below shows the colour of chromium iens 1N diffe

18

rent conditions.

oxidation state | colourin acidic solution ! colour in alkali solution /

+2 blue }

+3 green

green J

+6 orange ’ yellow _]

The production of potassium dichromate from chromite ore, FeCrz0«, is a
three-step process. X

Step 1: The ore is fused with alkaline agueous sodium carbonate in air.
4FeCr204 + 8Na2COs + 702 — 8NazCrO4 + 2Fe03 + 8CO2

Step 2: Sodium chromate is filtered and acidified with sulfuric acid to form
sodium dichromate.

2NazCrO4 + 2H" — NazCr207 + 2Na + H20
Step 3: Sodium dichromate is added with KC/ to form potassium dichromate.
NazCrz07 + 2KCl — K2Cr207 + 2NaC/

(i) Complete the table by stating the colour of the solution at the
end of step 1 and step 2.

' At the end of colour of solution

step 1

step 2

2l
(i)  Astudentrecommended that step 2 of the reactions needs to be carried

out in a controlled environment. Comment on the student's
recommendation.

"

[Total:10)

Preliminary Examination 4ESN Chemistry 2019 6092/02
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OR

B9 Spnaleyxle. also called zinc blende is the chief ore mineral of zinc. It exists in
crystaliine form and is the most important mineral of zinc.

The boxes show the structures and melting points of zinc blende (ZnS) and
diamond.

\ ' \
sl ]
x4 /o & E

o
K.
®

Zinc blenge Diamond

(a) Draw a ‘dot-and-cross’ diagram 1o show the bonding in zinc blende.
Show outer electrons only

(2]

{b) Compare the bonding and structures of the two compounds.

3]

Presminary Examinaton 4E5N Chemustry 2019 6092/02

20

(c) The extraction of zinc from zinc blende is a three-step process.

Zinc blende first undergoes roasting where zinc sulfide is converted into zinc
oxide and sulfur dioxide.

2ZnS + 302 — 2Zn0 + 2S02

Zinc oxide is then added together with coke in the blast furnace to form zinc
and carbon monoxide.

ZnO+C —-2Zn+CO

The molten zinc obtained contains impurilies_ such as lead and iron and
requires fractional distillation where pure zinc will be collected first.

(i) The extraction of zinc produces waste gases.which rgquires treatment
before releasing into the environment. Explain, why it is necessary 1o
treat the gases and name the treatment method for the gases.

&)

(i) A production worker may have accidentally added zinc blende directly

into the blast furnace without roasting. Describe a chemical test to
determine if it is true.

[Total. 10}

End of paper
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Paper 1 Multiple Choice 3 September 2019 Which of these substances are correctly represented by the corresponding diagram?

1 hour
1000 - 1100h ! i [ i 7

Acaitional Matenals Multiple Choice Answer Sheet A ethanol hydrogen chloride , dry ice ]
READ THESE INSTRUCTIONS FIRST B helium mercury zinc l
Write in soft pencil (] methane sodium chloride copper ]
Do not use staples, paper clips nigniighters, glue or correction fluid/tape
Wrile your name. class and index number on the Answer Sheet in the spaces provided D water argon mercury 7

Tnere are forty questons 0n this paper Answer all questions For each questuon there are four
possibie answers A, B C. D

* One yOu CONSIer correct and record your choice in soft pencil on the separate 2 The set-up below shows how the relative rate of diffusion of gas X and Y can be
determined.
Read the instructions on the Answer Sheet very carefully
gas X
Eacn conect answer wi score one mark A mark will Not be deducted for the wrong answer /
Ay rCugh wornng snould be aone in this bocklet gas Y
A cCpy of the Pericaic Taole is printed on page 21

water level at Z
Tne use of an approved scienufic calculater 1s expected, where appropnate

Which pair of substances could X and Y be if the water level at Z decreases?

X Y }
A ethane argon xJ
B carbon monoxide neon 7}
(o methane oxygen 7
D nitrogen carbon dioxide T
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3 Tne three main components of liquid air are nitrogen, oxygen and argon. Their
respective boiling points are

Nitogen -196°C

Oxygen -183-C
Argon:  -186"C

Liquid air can be separaled into its three main components by fractional distillation.
Tne graph shows the temperature of a liquid air mixture as it is heated.

Temperature / “C

Time / min
In section N of the graph, the mixture remaining consists of

liquid nitrogen and argon only.
lquid nitrogen only

liquid oxygen and argon only

Lo P g 0 T

liquid oxygen only.

Prelimunary Exaininauon 4€ Cnenusiry 2019 60921

4

4 The diagram shows the chromatogram obtained by analysis of a dye mixture. Three

measurements are shown in the diagram below.

r———ﬁ

I &)

solvent front

. ©

v starting line

Lo == )

What is the Ry value of the most soluble dye?

0.20
0.80
1.25
5.00

(= 2 o T < 2

5§  The diagram shows a simple laboratory set-up used to prepare and collect a dry gas.

e
Gas syringe
Solid A
Anhydrous

calcium chioride

Which pair of reagents would be most suitable 1o prepare the gas produced using

this set-up?

solid A solution B

ammonium chloride sodium hydroxide

calcium carbonate \ aqueous ammonia
potassium hydroxide \

sulfuric acid

}oom»

L zinc l hydroch\onc amd

Preliminary Examination 4€ Chemistry 2019 6092/1
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\
\
|
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5
i ies of the compound copper(il)
6  Tne solubilities of three solids in water and letrachloromethane are given in the table 9 Which statement correctly describes the p'rfox‘zgmes P
S sulfide, CuS and mixture of copper and sullurs
solid solubility in water Solubiiisg in copper(ll) sulfide [ mixture of copper and sulfur l
tetrachloromethane
sand not soluble not soluble copper and sulfur react when copper and sulfur mix together
1| heated to form copper(ll) sulfide with no energy change
sodium chloride "
good not soluble 2 the ratio of copper to sulfur is , the ratio of copper to sulfur can
: va
sulfur not soluble good (o i 2
. — b EPSTNY S5 § . i 5 | copper(i) sulfide has the same | the mixtures do not have the same
properties as copper and sulfur properties as copper and sulfur

Which of the expenmental procedures would be suitable for obtaining pure sand from
a mixture of sand, sodium chloride and sulfur?

A 1 only
A Add tetrachloromethane and stir, then filter to collect residue. B 1and2
B Adad tetrachloromethane and stir, then filter. Add the residue to water and stir, c 2and3
then filter to collect residue D All the above
C Add waler and sur, then fiter. Evaporate the filtrate to dryness
D AQQ waler andg suir, then filter. Add tetrachloromethane 10 filtrate and stir, then 10 Which compound contains both ionic and covalent bonds?

evaporate 1o dryness.
ammonia

beryllium chloride

7 Brass 1s an alloy of copper and zinc. Copper has a melting point of 1085°C and zinc
A ethyl ethanoate

5°C. Wnich of the following is a possible melting point of brass?

e
“al

OO o>

potassium nitrate

A Above 419.5°C
B Above 1085°C
c Below 1085°C 11 Aninvestigation of the properties of the chlorides of Period 3 elements shows that the
I boiling points of sodium chloride and silicon tetrachloride are 1465°C and 57°C
D Between 419 5°C and 1085°C respectively. This difference in boiling paints is a result of
A covalent bonds being weaker than ionic bonds.
= : i i f X is 32, ; y ¢
8  Anion of formula X? comams'18 ellec;rons. If the relative atomic MAass o B metallic character decreasing across the period.
A | of the ion? . . .
whiat ix plesentin Ihe auceus C silicon forming weaker bonds with chlorine as compared to sodium.
D silicon tetrachloride having weak intermolecular forces of attraction.

16 protons and 16 neutrons
16 protons and 18 electrons
18 protons and 14 neutrons
18 protons and 18 electrons

OO0 wD>»

Preliminary Examination 4E Chemistry 2019 609211
Prennunary Exanvnation 4E Chenusiry 2019 609211
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12 Two comments about hydrogen chiloride are made below.

Comment 1: Hydrogen chloride has strong covalent bonds in its simple molecular
structure.

Comment 2: Hydrogen chloride is soluble in water.

Which statement is correct?

Both comments are correct and comment 1 explains comment 2.

Both comments are correct but comment 1 does not explain comment 2.
Both comments are incorrect.

o0 o>

Comment 2 is correct but comment 1 is incorrect.

13 The reacton of nitrogen dioxide with water 1s as shown.
w NOz + x H:0 — y HNO3 + 2 HNO2

which of the following values will give a balanced equation for the reaction above?

.& w i X Y z
la 1 } 1 1 1
8 3 o oed : L
e 2 ! 2 1 !
, 7 |

' | 2 2
Lo N ; | :

14 Antimony is in the same group as nitrogen in the Periodic Table. What is the chemical
formula of fithium antimonide?

A LizAN
B LIANO2
c LisSb
D LiSbOs

Preluninary Exatinauon 4 Cnennstry 2019 609211

8
15 Which statements about molecular mass is incorrect?

A Itis the mass obtained on an electronic balance by 1g of the molecules.

B Itis the ratio of the average mass of a molecule to the mass of a 2C atom.

(o] Itis the ratio of the mass of 1 mole of molecules to the mass of 1 mole of 2C
atom.

D It is the sum of the relative alomic masses of all the atoms within the

molecules.

16 Which substance contains the greatest number of atoms in1g?

CO2
NO2
Oz

S02

OO o>

17 100 cm® of ammonia burns in 50 cm? of oxygen according to the following equation:
4NHs + 302 = 2N2 + 6H20

What volume of gas will be collected at the end of the reaction when cooled to room

temperature?
A 33.3cm’® B8 50.0 cm?
C 66.7 cm?® D 166.7 cm?®

18 The fertilisers ammonium nitrate (NH«NO3, Mc = 80) is manufactured from ammonia
(NHa, M = 17) by a two-stage process.

Stage 1: NH3 + 202 = HNO3 + H20
Stage 2: HNO3 + NH3 =+ NH«NO3

What is the maximum mass of fertilizer that can be made if only 17 tonnes of ammenia

is available?
A 34 tonnes B 4Q tonnes
c 80 tonnes D 97 tonnes

Preliminary Examination 4E Chemistry 2019 6092/1

Scanned with CamScanner


https://v3.camscanner.com/user/download

; @
19 Magnesium oxice is produced by heating magnesium carbonate.
MgCOs — MgO + CO;

Vvnen €4 g of magnesium carbonate is heated, 34 g of magnesium oxide is produced.
VWhat s the percentage yield of magnesium oxide?
(M, MgCOs, 84, MgO, 40)

34
A mee 3¢ 100
40
34
B — X 100
ya
4
Cc - X 100
34
34
D 84 X — X 100
4u

20 350 cm® of 0500 molidm?® hydrochloric acid were added to 1.41 g of a sample of
Lo carbonate contaiming some sodium chloride as impurity. The excess acid was
neutralsed by 15 0 em? of 0.400 mol/dm? of sodium hydroxide solution.

Vinat s the percentage punty of the sodium carbonate in the sample?
(M, HC/ 36 Naz:C0s, 108, NaOH, 40]

43 2% B 451%
86 5% D 90.2%

21 Jich method(s) 1s/are suitable 1o test the strengths of acids and alkalis?
utraton

N -

measunng their electncal conduclivily

3 using a pH meter
A 1 only

B 1and3

Cc 2and 3

D All of the above

preliminary Examination 4E Chemistry 2019 60921

& 1
as that behaves like ammonia. Which of the following particles are

ine (AsH3)isag ¢
e ) Arsine dissolves In water?

found in the solution when

As* and OH™

AsHs, As* and OH~
AsHa4* and OH"
AsHa, AsHs* and OH™

OO mw>»

23 Different indicators change colour over different pH ranges and it is important to
choose the correct indicator to obtain an accurate result in a titration.

e pH range for the colour I
indicator 3
colour change lower pH ‘ higher pH I
indigo carmine 11.6-14.0 blue I yellow ]
methyl red 42-6.3 red J yellow }
methyl violet 03-3.0 yellow f violet ’
phenolphthalein 8.2-10.0 colourless ] pink I

The graph below shows the change of pH when agueous ammonia is added to a
fixed volume of dilute hydrochloric acid in a titration.

-
H
1

o

I

o ~
PR T T TR T N T W O O B |

Volume of aqueous ammonia added / cm?
Which indicator would be the best choice to use in this titration?

A indigo carmine 8 methyl red
Cc methyl violet D phenolphthalein
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24 Whnich substance has metallic bonding?

26 Solid Y contains a mixture of two salts. The scheme below shows some reactions of

solid Y.
electrical conductivity
substance —- = .| property of product formed from the + HNOs (aq) Coloud fis + NHi(aq) " e
; ; reaction between subslance and oxygen Solid Y ——————» Colourless solution —————— White precipitate,
= = in solid state | in mollen state Y9 + Colourless gas ~ soluble in excess
A X X reacts with alkali + AgNOa (2q)
B X 4 no reaction with acid or alkali o
| S ——— o Bt Yellow precipitate
‘ ¥ ! 4 reacts with alkali Which of the following could be the two salts present in solid Y?
9 ! ) reacts with both acid and alkall A aluminium carbonate and ammonium chloride
8 calcium chloride and zinc carbonate
Cc lead(ll) carbonate and sodium iodide
25 |n a quantitative analysis, reagent M is gradually added to a salt solution N (that i .
contains either 1 of 2 gifferent anions), foliowed by the addition of a dilute acid. The . zinc iodide and calcium carbonale
graph beiow shows how the mass of precipitate formed changes with (he reagents
addeaq
b 27 The sel-up below shows the reaction of substance X.
Mass of
ppv/g glass wool flame of burning
soaked in water hydrogen
Volume of 7
___, reagents added
A . lc?n’ HEAT
Addition of Addition of dilute acid
reagentm
i
\Which of the foliowing combinalions would produce the gr aph above? 5
s IS SIS ————— What is the possible identity of X?
; : - e 4 | : g 1
| nN reagents (M and acid) adde: ) ) o .
l ‘1 anions . A I - A X is a metal above hydrogen in the reactivily series.
: B HNO: . : 4 :
L& { Ccos AgNO; and HNOs B X is a metal below hydrogen in the reactivity series.
B8 ‘ COs, Cr BaCrk anarHNO_: o c X is an oxide of a metal that is above hydregen in the reactivity series.
! B COs#-, SO+ ' AgNO3 and HC/ D X is an oxide of a metal that is below hydrogen in the reactivity series.
[ - SO 8aCk and HC/
o | COs?-, SO«
L IR e
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the amount of carbon in two steels, P and Q?

13

The diagram compares
28 Tne following observaluons were made when nickel and iron were placed separately 29 g

into solutions of metals S, T ana U.

! salt solution of S salt solution of T salt solution of U

| Sl e e e ] it ks

- amount

nickel I i ;

! Icke aisp! aced not dlsp'aced not dlsplaced of carbon y

‘won displaced displaced not displaced , p 0

What is the correct order in increasing reactivity of the five metals?

Which two diagrams correctly compare the strength and brittleness of P and Q?

A S<Ni<Fe<T<U
B S<Ni<T<Fe<U
A 4
Cc U<Fe<T<Ni<$S
D U<T<Fe<Ni<S$S
strength brittleness
| P l Q P ’ Q
B T
stiength brittleness
P Q r Q ’
(o 4 4
brittleness
strength
P l Q | Lz Q
D 'y
strength brittieness
4 ‘ Q P ! Q |
Prenmmary Examination 4 Cnhenustry 2019 60921 Preliminary Examination 4€ Chemistry 2018 €092/1
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30 Anolg railway carnage is being restored by having metal strips secured 1o the outside 32 For which process is the enthalpy change always positive?
of tne wooden carriage by means of screws.
A combustion
meltal B dissolving of acids in water
stri ’
P \\ s n wood c evaporation
metal __ [ e D respiration
screw 1
» 33 Which of the following reactions takes place in a hydrogen fuel cell?
A Hydrogen ions are oxidised at the anode.
After a few weeks of being exposed to wind and rain, the screws are heavily corroded B Hydrogen ions are reduced at the cathode
but the metal stnps are not. ; .
Cc Hydrogen loses electrons to form H” ions at the anode.
Which two metais would give this result? D Oxygen gains electrons to form O% at the cathode.

[

i ] screw strip 5 " 2

! 5 i = 34 The bar chart shows the variation of a specific property of elements in Period 2 from
| A copper steel lithium to neon. Which property of these elements is shown in the chart?

I ‘

R: ll copper zinc 4

e ] steel copper property

oo ot oo b

D L steel magnesium

31 Which set-up would produce the greatest reading on the voltmeter?

B
o @

The atomic radius.

The melling point.

2n
distlled water

Cu Mg -4
e AQueOuS
sodium chlonde

(= o T+ I -

The number of electrons used in bonding.
The number of shells holding electrons.

Fo Mg —
dilute
hydrochloric acid

'.-___ Pb

~t—— glucose solution
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35 anga Se(lv) ys n f y g
Mangane oxide catalyses the deCOIIIpOSIlIO 0 aqueous hydrogen peIOXIde into

lne rc:"r:gr t::hfonow the rates of this reaction for two different solutions of hydrogen

gnd lhee;essltx:t?v‘e::l:r:;?xse :f |cxygen evolved were recorded at regular time intervals
. In each experiment, the same m

used and the temperature kept constant. ik ol

Total volume of A X
oxygen / cm?

\ » Time/s
If curve | corresponds 1o 20 0 cm? of 4.0 mol/dm? of solution, curve |l would correspond
10
A 50 cm’® of 8 0 molzam? solution.
8 10 0 cm® of 4.0 mol/am? solution.
C 20 0 cm? of 2.0 moldm? solution.

200 cm? of 8.0 mol/dm? solution.

16 Which statement about the fractional distillation of crude oil is correct?

At each level of the fractionating column, only one compound is collected.
The higher up the fractionating column, the higher the temperature.

The fraction at the top of the column are the least flammable.

The fraction collected at the bottom of the column have the highest viscosity.

o0 o »

Prenmnary Examinaton 4E Chemistry 2019 60921
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37 Five structural formulae are shown below.
oo i
H-C-H H-C-H H-C-H
H y .5
H-C-H H-C-H H-C (':-H H-C C-H
| | Jo ]
H-C——C—C-H H—(F-H H-?-H H-C-H
U H H H
1 2 3
i i
H-C-H H-C-H
AL B
H-(':—C-—(.:-H H-(':———c__c..H
Aoofow om | A
H-?'H H-C-H
H A
4 5

How many of the structures represent isomers of one another?

A 2 B 3
[ o] 4 D
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38 A student investigated the reaction of different vegetable oils and margarines with 40 Which of the following monomer(s) would undergo polymerisation on their own?
hydrogen
100 cm?® of hydrogen was passed through 1g samples containing a catalyst. The ! !
volume of hydrogen gas remaining in each reaction was recorded in the table below. " 7 H‘
S o)
e /C C=-H \ H H
‘ ! 1 1
sample volume of hydrogen remaining (cm?) H- C/ d /c—?—f—o- ;s
\H o/ H H
P 0
Q 87 1] v
I = g - H\ ,H
| 100 H H H H o] 0
e i o i | | | / \ '," 7
VWhich sample(s) isfare ma ? : ' I o
) ample(s) isfare margarnne H H H H // \\
(o) o]
A P only
B P, Qand R A I, 1land Il
C Pand Q B I, 1land IV
D R only Cc Iland I
D All of the above

39

In which reaction 1S water not a product?

A
B
c
D

combustion of fossil fuels
estenfication between ethanoic acid and ethanol
fermentation of glucose

neutralization between dilute hydrochloric acid and aqueous ammonia
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