Name: Index Number: Class:

HUA Y| SECONDARY SCHOOL

es
A A Preliminary Examination
4E ™ AE
CHEMISTRY 6092/1
Paper 1 24 August 2023

1 hour

Candidates answer on the Multiple Choice Answer Sheet
Additional Materials: Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRST

Write your Name, Index Number and Class on all the work you have done.
Write in soft pencil.
Do not use staples, paper clips, highlighters, glue or correction fluid.

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 a wrong
answer. Any rough working should be done in this booklet.

A copy of the Periodic Table is printed on page 17.

For Examiner’s Use

Paper 1

This document consists of 17 printed pages including the cover page.
© HYSS 2023
No part of this document may be reproduced in any form or transmitted in any form or by any means without
the prior permission of Hua Yi Secondary School.

[Turn Over

Setter: Mrs Magdalena Sii



1 Which apparatus is the most suitable to measure 37.7 cm? of a solution accurately?

A beaker
B burette
C measuring cylinder
D pipette

2 The diagrams show the chromatograms of an ink sample P using two different solvents.

— solvent
0 o 0 front 0 o 0
¢ 0 0
0
0
. ¢ . Starting . o
P X Y Z line P X Y Z
developed with water developed with alcohol
Which substance does ink P contain?
A Xonly
B X and Z only
C YandZonly
D X,YandZ
3 The properties of some substances are shown in the table.
T R S U
melting point/ °C 3600 -101 4000 714
boiling point/ oC 4200 -34 4830 1412
electrical yes no no yes
conductivity
soluble in water no no no yes
Which row identifies the correct substance?
magnesium . . .
chloride diamond graphite chlorine
A T U R S
B T S U R
C U T R S
D U S T R
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Which diagram shows the correct way to obtain dry carbon dioxide, CO., from a mixture

of damp ammonia and carbon dioxide gas?

A — »

damp F I: \ dry
gases CO2

concentrated

water
sulfuric acid
C —> >
damp A dry
gases CO;
ol
Kl
concentrated water
sulfuric acid

B — —
damp K dry
gases CO;

7
concentrated water
sulfuric acid

D = =
damp R R dry
gases CO:

RELSEE M RS
ROt I Rl
\
water concentrated
sulfuric acid

The following describes the reactions between a sample of solution X and various

reagents.

test

result

add aqueous sodium hydroxide drop-
wise and then in excess

white precipitate forms that is insoluble in
excess sodium hydroxide

add aqueous ammonia drop-wise and
then in excess

no precipitate is formed

heat with aluminium foil and sodium
hydroxide

effervescence of colourless, pungent gas
that turns moist red litmus paper blue

What is solution X?

A ammonium chloride
calcium nitrate

lead(ll) nitrate

O 0O W

nitric acid
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6 Which pair of gases would diffuse at the same rate, under the same temperature and
pressure?

A carbon dioxide and oxygen
B oxygen and methane

C oxygen and nitrogen
D

nitrogen and ethene

7 A sample of Y was analysed and found to contain only two isotopes, Y-63 and Y-65.
The graph below shows the relative abundances of the two isotopes.

relative charge

70 —

30 —

| mass/charge
63 65 ratio

What is the relative atomic mass of Y?

A 63.2
B 63.4
C 636
D 640

8 The structural formula of asparagine, a protein, is shown.

i
HZN_(]: — COOH
CH,
|
C
20N
O/ NH

What is the total number of valence electrons not involved in bonding in the nitrogen
and oxygen atoms?

A 6
B 8
C 16
D 20
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9 Compound Y has the chemical formula Y2Hs. The dot-and-cross diagram is shown.

SHAD
)

Which group of the Periodic Table does element Y belong?

A Group V
B Group VI
C Group VI
D Group 0

10 The structure of fullerene, Ceo, is shown.

e carbon

Which of the following statements is true?

A Fullerene is a giant covalent compound.

B During melting and boiling, a large amount of energy is used to overcome the
strong covalent bonds between carbon atoms.

C Fullerene has high thermal conductivity.
D Fullerene is an allotrope of carbon.
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11 The structural formula of caffeine is shown.

What is the empirical formula of caffeine?

A CHNO

B C4HsN20

C CHsNCOCNCH3sCHNCNCHsCO
D  C7/HioN4O2

12 Trinitrotoluene, also known as TNT, is a chemical used to make explosives. TNT has
the chemical formula CsH2(NO2)sCHs.

What is the percentage by mass of nitrogen in TNT?
[Ar: C, 12; H, 1; N, 14; O, 16]

A 10.4%
B 18.5%
C 258%
D 30.8%

13 Hexane undergoes complete combustion as shown in the equation.
2CsH14(g) + 190,(g) > 12CO02(g) + 14H.0(Q)

Which volume of gaseous product, at room temperature and pressure, is produced when
0.2 mol of hexane is burnt completely?

A 26dm?d

B 28.8 dm?
C 33.6 dm?
D 624dm?
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14 When heated strongly, the oxide of element Z decomposes.
2Z3504(s) > 6Z0(s) + O2(9)
When 10 g of Z304 is heated strongly, 0.233 g of oxygen is evolved.

What is the relative atomic mass, A, of element Z?

A 21
B 47
C 208
D 435

15 Which statement describes what happens when hydrogen and oxygen are used in a
fuel cell?
A Electricity is generated directly.
B Electricity is used to produce water.
C Hydrogen is burned to form steam.
D  Hydrogen reacts to form a hydrocarbon fuel.

16 The circuit shown is set up and an electric current is pass through the four cells,
W, X, Y and Z.

lf" i

B platinum electrode
[J copper electrode

+ve -ve

-ve

-ve

+ve -ve +tve tve

copper(ll) sulfate solution

In which cells is the intensity of the blue colour of the solution unchanged?

A W and Z
B ZandY
C Xand Z
D Y and Z
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17 The scheme shows four stages, 1 to 4, in the conversion of solid candlewax, CsoHs,
into carbon dioxide and water.

CsoHe2(S) = CaoHex(l)

CaoHs2(l) = CaoHs2(g)

CsoHe2(g) + 45.5 O2(g) = 30CO2(g) + 31H20(9)

30C0O(g) + 31H.0(g) = 30CO(g) + 31H-0(l)

A W DN P

Which stages are exothermic?

A land?2
B land 4
C 2and3
D 3and4

18 The energy profile diagram for the formation of substance R is shown.

Q+W->2R

energy/kJ

Es

progress of reaction

Which of the following statements is correct?

1 | The reaction is an exothermic reaction.
2 | The AH for the reaction is Es— E;.
3 | The activation energy for the reaction is E, — E;.
4 | The activation energy for the reverse reaction is E; — Eo.
A 1 only
B 4 only
C 2and3only
D 1,2,3and 4
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19 In the presence of a manganese(lV) oxide catalyst, hydrogen peroxide decomposes
into water and oxygen.

A student conducted three experiment and the diagram shows the total volume of
oxygen evolved against time.

experiment 1: 50 cm? of 2.0 mol/dm?® hydrogen peroxide
experiment 2: 50 cm?® of 1.0 mol/dm?® hydrogen peroxide
experiment 3: 25 cm?® of 2.0 mol/dm?® hydrogen peroxide

A

total X
volume
of Y
oxygen
evolved/
cm?d

| .
>

0 time/min

Which row correctly shows the volume of oxygen obtained from the experiments?

o 0O w >

N N X X[k
< X N </ N
X < < N| w

20 Hydrogen peroxide was added to separate samples of aqueous potassium iodide and
acidified potassium manganate(VIl). The iodide ions are oxidised and the
managante(VII1) ions are reduced.

What colour changes are seen?

agueous potassium iodide acidified potassium manganate(VII)
A brown to colourless orange to green
B brown to colourless purple to colourless
C colourless to brown orange to green
D colourless to brown purple to colourless
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21 The equations represent some chemical reactions that occur in the blast furnace.

Which of the following is not a redox reaction?

A

B
C
D

C(s) + CO2(g) = 2CO(9)

C(s) + O2(g) = CO2(9)
Fe,0s(s) + 3CO(g) = 2Fe(l) + 3CO2(g)
CaCOs(s) » CaO(s) + CO2(g)

22 Dilute hydrochloric acid is added to samples of solid substances separately.

Which row is correct?

v =gasis evolved

lead(Il) - aluminium

lead X aluminium .
oxide oxide

A v v v v

B v X X X

C X v v v

D X X v X

X =nogasis evolved

23 Which of the following correctly describes how pure sodium chloride can be safely
prepared in a laboratory?

A

B
C
D

react excess sodium with dilute hydrochloric acid

react excess hydrochloric acid with sodium carbonate

titrate hydrochloric acid against sodium hydroxide

precipitate sodium chloride using sodium hydroxide and calcium chloride

24  Which statement about metals is correct?

A

B
C
D

All metals have high melting and boiling points.

All metals have high densities.

All metals conduct heat.

All metals can form coloured compounds.

2023 4E Pure Chemistry Preliminary P1

Hua Yi Secondary School



11

25 The table shows the results of adding weighted pieces of lead to solutions Q and R.

solution initial mass of mass of Ie_ad
lead/g after 15 min/g

Q 5 4

R 5 4

Which row correctly identifies the two solutions?

Q R
A copper(ll) nitrate silver nitrate
B dilute hydrochloric acid sodium chloride
C iron(ll) chloride calcium chloride
D magnesium chloride dilute sulfuric acid

26 The diagram shows part of the Periodic Table.

S N

Which two elements would react together most vigorously?

A SandM
B SandN
C Tand N
D TandU

27 Three elements, X, Y and Z, have consecutive, increasing proton numbers. If X is a
noble gas, what can be inferred about Y and Z?
A Y and Z belong to the same period in the Periodic Table.
B Y and Z belong to the same group in the Periodic Table.
C Y and Z are transition elements.
D

Y has a greater number of valence electrons than Z.
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28 Which of the following is not a reason why alloys are used?

A to make metals harder and stronger
to improve the appearance of metals

to increase the melting points of metals

O 0O w

to make metals more resistant to corrosion

29 The diagrams show an experiment which investigated the rusting process using
identical iron bars.

agueous sodium chloride

il

In which test tube would the iron bar take the shortest time to rust?

A 1
B 2
c 3
D 4

30 Hydrogen is reacted with nitrogen to produce ammonia. Ammonia is then reacted with
substance H to form a salt. The salt is reacted with substance L to again produce

ammonia.

nitrogen

substance L -
> ammonia substance H_| salt »| ammonia
hydrogen
Which row is correct?
element obtained from substance H substance L
crude olil

A hydrogen sodium hydroxide nitric acid

B hydrogen nitric acid sodium hydroxide

C nitrogen sodium hydroxide nitric acid

D nitrogen nitric acid sodium hydroxide
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31 CFC compounds were previously used as aerosol propellants. The structure of one CFC
compound is shown.

Cl

F—c—CH3

Cl

Which element in this compound can cause a depletion of ozone?

carbon
chlorine
fluorine

hydrogen

32 To reduce atmospheric pollution, the waste gases from a coal-burning power station,
are passed through powdered calcium carbonate.

Which waste gases will not be removed by the powdered calcium carbonate?

A

B
C
D

carbon monoxide
nitrogen dioxide
phosphorus(V) oxide

sulfur dioxide

33 Four new planets were discovered. The table describes the composition of the planets’
atmospheres.

planet composition of atmosphere
a argon, carbon dioxide and oxygen
B argon, nitrogen and oxygen
Y argon, carbon dioxide and methane
0 nitrogen and oxygen

Which planets are likely to experience the greenhouse effect?

O O @

aandy

B and d
B,yandd
a, B, yand o
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34 In an experiment, 10 cm? of 1.0 mol/dm? iron(111) chloride solution is mixed with
20.0 cm?® of 2.0 mol/dm? sodium hydroxide.

What will the reaction mixture contain?

A

B
C
D

a reddish-brown precipitate and a brown solution

a reddish-brown precipitate and a colourless solution
a green precipitate and a green solution

a green precipitate and a colourless solution

35 Petroleum is separated into useful fractions by fractional distillation. Some properties of
three of these fractions are shown.

fraction | boiling point range/ °C | humber of carbon atoms
in the molecules

1 350 - 575 >50
2 180 - 260
3 >80

Which statement about the three fractions is correct?

O 0O W

Molecules in fraction 2 have about 50-80 carbon atoms.
Fraction 3 has a lower boiling point range than fraction 2.
Fraction 1 is removed from a higher point in the fractioning tower than fraction 2.

None of the fractions are gases at room temperature.
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36  Which of the following compounds are isomers of each other?

T 1
H—C—H
‘ H H H
| | |
H—C—C—C—C—H
|| ‘ |
H H H
H—C—H
I
H
3
H H
H\/ \/H
He S~ S _H
N/ \ ~
C C
H’/\_C/\‘H
H7\ / H
HH
A 1land?2
B land 4
C 2and3
D 2 and 4

37 The diagram shows the structure of ethanoic acid.

\
O—H

2
H H H H H
L1
c—C—C—C—C—H
| | |
H H H H
H—(i?—H
H
H 4
|
H—C—H
H ‘ H H H
I || |
cC—C—C—C—C—H
|1 ‘ |
H H H H
“_T_“
H

How many moles of ethanoic acid react with one mole of calcium?

A 1
B 2
C 3
D 4
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38 What is the formula of the ester formed from the reaction between methanol and
butanoic acid?

A

B
C
D

C2HsCO2CzHs
C3H7CO2CzHs
CH3CO.C3H7
C3H7CO2CH3

39 The structure of a polymer is represented as shown.

o 0
| |

O—CH; — CH,—0O— C— CH;— CH.— CH, — C

n
Which two monomer units could be used to produce this polymer?
monomer 1 monomer 2
A OH—CH,—CH>—OH HOOC—CH,—CH,;—CH,—COOH
B OH—CH,—CH>—CH>—OH HO—CH,—CH>—CH>—COOH
C OH—CH,—CH,—COOH HO—CH,—CH,—OH
D HOOC—CH,—CH,—COOH HO—CH,—CH>—CH>—OH

40 Ethanol can be manufactured from ethene or from glucose. The table gives statements
about the processes involved.

In which row are both statements incorrect?

process using ethene process using glucose
A conversion to ethanol needs conversion to ethanol produces
temperatures greater than 100°C carbon dioxide
B conversion to ethanol uses yeast as conversion to ethanol is carried out
catalyst at 100 °C
C ethene is obtained by cracking glucose obtained from fruits,
vegetables or grains
D | the conversion reaction is carried out the conversion reaction is carried
with the reactants as gases out in aqueous solution
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