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1 P, Q, RandS are pieces of apparatus.

P Q R S

100 e

Which row describes the correct apparatus for the measurement made?

apparatus measurement made

A P 26.10 cm?3 of acid to add to alkali in a titration

B a 1 cm® of acid to add to calcium carbonate in a rate-determining

experiment
c R 75 cm?® of a gas given off in a rate-determining experiment
D S 20 cm?® of alkali for use in a titration

2 The dot-and-cross diagrams for four compounds are shown.

Which diagram shows a correct covalent compound? (Note that only the outer shell electrons are

shown.)
oS (49 5 &)
(N () D
5 e (3 (i f
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3

3 The electronic structures of atoms X and Y are shown.

O

X and Y form a covalent compound.

What is its formula?

A

B
Cc
D

XY
XY;
XaY

XYs

4 lodine, I, has a lower relative atomic mass than tellurium, Te, but is placed after it in the Periodic
Table. Which of the following statements correctly explains the placement of Te and T in the table?

o O w >

FCSS

Te| I

lodine has fewer neutrons than tellurium.
lodine has fewer protons than tellurium.
{odine has more neutrons than tellurium.

lodine has more protons than tellurium.
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S Calcium phosphate forms when calcium chloride and sodium phosphate solutions react together.

xCaCl> + yNas;PO, — 2Cas(P0O4): + 12NaC/

Which values of x and y balance the equation?

X y
A 2 2
B 3 4
c 6 3
D & 4

6 The diagram shows the structure of glycine.

H H O
\_l
/1 N
2] H O—H

How many bonding pairs of electrons are there in the molecule?

A 7
B 9
c 10
D 20

7 The table gives data about four substances.

In which substance are the particles arranged randomly at room temperature?

melting point/°C boiiing point/°C
A -114 -80
B 120 445
Cc 750 1407
D 1610 2230
FCSS S4E5N/SciChem/P1/Prelim/2021

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



BP-~83

5
8 Which properties represent those of an ionic compound?
conductivity of solid conductivity of conductivity of
compound molten compound aqueous solution
A good good good
B good good poor
Cc poor good good
D poor poor good

8 Part of the Periodic Table is shown.

Which element forms an oxide that reacts with dilute acid to form a salt and water?

b Mo VoV VIV

A B

10 Aqueous sodium hydroxide is added to solid Q in a test-tube.
A gas is produced which turns damp red litmus blue.
What is Q7
A aluminium
B ammonia
Cc ammonium chloride
D

magnesium nitrate

11 What is the ionic equation for the reaction between hydrochloric acid and sodium hydroxide?
A H* + OH 2> H0
B 2H" + 0% - H0
c Na®* + CF <2 NaC/
D

H* + Cr - HCI
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12 The equation shows the reaction between a halogen and aqueous bromide ions.

X2 + 2Br 2> 2X + Brn
...... 1 I~ SO S

Which words complete gaps 1, 2 and 37

halogen colour of solution colour of solution
1 2 3
A chlorine brown colourless
B chlorine colourless brown
c iodine brown colourless
D iodine colourless brown

13 20 cm? of ethene are reacted with 70 cm?® of oxygen.
The equation for the reaction is shown.
CaoHa(g) + 302(9) 2 2CO0:z(g) + 2H:0()

What is the total volume of gas remaining at the end of the reaction?
(all volumes are measured at r.t.p)

A 40 cm?®
B 50 cm?®
c 80 cm?®
D 90 cm?®

14 What is the mass of sodium hydroxide present in 1 dm?® of 2.0 mol/dm?® of sodium hydroxide
solution?
[Relative atomic masses: Na, 23; O, 16; H, 1.]

A 02g
B 20g
C 80g
D 80.0g
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15 The diagrams show experiments involving the rusting of iron.

tube P tube Q tube R

» -

oil
iron nails

water boiled to &3 anhydrous calcium

water : .
remove the air chloride to dry the air

A student predicted the following results.

1 Intube P, the iron nails rust.
2 Intube Q, the iron nails do not rust.
3 Intube R, the iron nails do not rust.

Which predictions are correct?
A 1 and 2 only
B 1 and 3 only
C 2 and 3 only
D

1,2and 3

16 The element vanadium, V, forms several oxides.
In which change is oxidation taking place?
A VO, > V03
B V:05 2> VO:
Cc V203 > VO
D

V203 2 V205
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17 Solid hydrated sodium carbonate was added to solid citric acid.
The mixture was stirred and the temperature recorded every 10 seconds.

The results are shown on the graph:

25
209
-
15
temperature
C »
10
5 ]
- et
: > hd
0 - f’T““"? 1
. 20 40 680 80 100
time/s

Which row describes the reaction?

reaction type

energy change

neutralisation
neutralisation

thermal decompaosition

endothermic
exothermic

endothermic

o O o »

thermal decomposition exothermic

18 Which list shows the fractions obtained from distilling petroleum, in order of increasing boiling
point?

A bitumen - diesel oil 2> Ilubricating oil -> petrol
B diesel ol - kerosene - naphtha -» petrol

c petrol > diesel oif > lubricating oil =2 methane
D

methane > petrol = kerosene -> bitumen
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19 Calcium carbonate reacts with dilute hydrochloric acid to make carbon dioxide gas. Graph X shows
the resuits of this experiment.

The particle size of the calcium carbonate is increased and the experiment is repeated.
All other conditions are kept the same. Graph Y shows the results of this experiment.

Which diagram is correct for the two experiments?

A B
f )
Y
Y
volume of volume of
carban dioxide carbon dioxide X
X
produced/cnr produced/em?
0 > 4] -
0 time/s 0 time/s
C D
1 4
X
volume of volume of
carbon dioxide v carbon dioxlde Y
produced/cm? produced/cm?®
o - 0 -
0 time/s 0 time/s

20 The moiecules of two hydrocarbon compounds X and Y each contain only four carbon atoms.
X is saturated and Y is unsaturated.
Which statements are correct?

Under suitable conditions, Y polymerises.
2 The complete combustion of 1 mole of Y produces more carbon dioxide than the complete
combustion of 1 mole of X.

3 One molecule of Y contains more hydrogen atoms than one molecule of X

A 1 only
B 3 only
C 1and 2
D 2and3
End of paper
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Section A
Answer all the questions in the spaces provided.

1 Fig. 1.1 shows the chromatogram of food products 1, 2 and 3 and permitted food dyes A, B and C.

¢
® L L
|
L L
—& —& — & L

dye A dye B dye C  product1 product2 product3

Fig. 1.1

(a) State and explain which food product(s) are safe for consumption.

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

(b) Explain why the sample of product 3 did not separate into different spots.
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2 For each of the following statements in Table 2.1, state whether it is true or faise. [4]
Table 2.1
statement true or false

{a) | Isotopes have the same nucleon number but different
atomic number.

(b) | An alkali is a soluble metal.

{c) | Aluminium oxide can react with both acids and alkalis.

{d) | The oxides of both iron and copper can be reduced by
carbon.

3 A new element na
appearance and a

“Alchermium”, with chemical symbol, A, has been isolated. It has a silvery
It is also an excellent conductor of heat and electricity.

, and has to be When it it
hen Universal Indicator is added to it. Bubbles of hydrogen gas

are formed too.

Alchemium farms a stable carbonate that does not decompose under heat.

(@) Which group in the Periodic Table is alchemium likely to fall in? Give a reason for your
answer.

..................................................................................................................... [2]
{b) (i) How many electron{s)does an alchemium atom most likely have in its outermost
shell?
.............................................................................................................. i1
(i) Give the chemical formula of the carbonate formed by alchemium.
.............................................................................................................. [1]
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{c) Write the balanced chemical equation for the reaction between alchemium and water.

{d) Alchemium also reacts with air to form aichemium oxide. Draw the “dot and cross” diagram
to show the arrangement of the outer shell electrons in alchemium oxide, using the symbol,
A, to represent alchemium.

[2]

4 A student investigates the decomposition of five different metal carbonates. The student heats a
0.010 mol sample of each carbonate using the blue flame of the same Bunsen burner. He then
measures the time taken for 100 cm? of gas to be collected.

Complete Fig. 4.1 to show how the volume for the gas can be collected and measured every few
seconds.

(a) Complete Fig. 4.1 to show how the volume for the gas can be collected and measured every
few seconds.

gas out

mefal carbonate

[

heat

Fig. 4.1
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The results of this experiment are shown in Table 4.1

Table 4.1
metal carbonate chemical formula of metal | time taken to collect 100 cm? of
carbonate gas/s
copper(IT) carbonate o5
magnesium carbonate 300
calcium carbonate 800
sodium carbonate
zinc carbonate 100
(b} Fillin the chemical formulaes of the metal carbonates in the table above. [5]

{c) From the results above, arrange the metais: copper, magnesium, calcium, sodium and zinc
from the most reactive to the least reactive.

.................. e e = e = e P e 2]

most reactive least reactive

(d) The student wants to prepare the salt crystals of copper(Il} sulfate using copper(II} carbonate.
What is the other reagent needed for the salt preparation?

(e) Describe the steps needed to prepare a dry sample of copper{ll) sulfate from the above
mentioned reactants.
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() The gas collected from the decomposition of the metal carbonates is carbon dioxide.

Describe the chemical test for the identification of the gas.

0= Y= PP gs

T TT= V7= Y Te) 1 OO P PP PP [2]

5§ Complete the Table 5.1 below.

Table 5.1
gas volume at r.t.p/ number of molar mass/ mass/ g
dm? moles g/mol
ammonia, NH3 24 17
hydrogen, Hz 48 2
nitrogen, N2 4 112
oxygen, O3 24 1
8]
FCSS S4E5N/Sc(Chem)/P3/Prelim/2021
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6 Fig. 6.1 describes the tests and results that were carried out on R and 8§ from an unknown mixture.

[ unknown mixture }

filtration

fitrate R

: residue 8, _
Lo Jeadsalt

add agueous NaOH
dropwise until in
excess

[ green ppt, T, insoluble in J

add dilute nitric
acid

excess NaOH

effervescence, colourless gas
aluminium powder evolved. White ppt, U, formed when
added, warm gently bubbled through limewater

Fig. 6.1

{a) ldentifyeachofR,S, T,UandV.

(i) R

(ii) S

(iii) T

(v U _

)Y [5]

(b) Write a balanced chemical equation for any one of the reactions in Fig. 6.1.

...................................................................................................................... [2]
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Section B
Answer any two questions in this section.
Write your answers in the spaces provided

7 Lean burn engines are a type of engine. Lean-bum engines enjoy higher fuel economy and
cleaner emissions. They use less fuel and emit fewer unburned hydrocarbons and greenhouse
gases with similar efficiency as a normal combustion engine.

Table 7.1 shows some information about lean burn engines compared to normal car engines.

Table 7.1
concentration of .
volume of \ concentration of
type of .. operating carbon X . .
. air mixed ey nitrogen oxides in
engine . temperature monoxide in
with petrol exhaust gases
exhaust gases
normal {ess air higher higher higher
lean burn more air lower lower lower

(a) (i) How is carbon monoxide formed in the car engine?

(i) Using the information from the table, suggest why lean bumn engines produce lower
concenfration of carbon monoxide.

........................................................................................................... [2]
{ii) Explain how nitrogen oxides are formed in a car engine.

........................................................................................................... 2]
(iv) Suggest why lean burn engines produce lower concentration of nitrogen oxides.

........................................................................................................... 1
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{b) A coal used in power station contains 1% by mass of sulfur. When this coal is burned, the
pollutant gas sulfur dioxide is produced as shown by the equation below,

S + 0 > 80O
Calculate the volume of sulfur dioxide formed when
completely in air,

of this coal is burned

[Relative atomic masses: A O, 18; 3, 32]

[ The volume of one mole of any gas is 24 dm® at room temperature and pressure.]

volume of sulfur dioxide = .................ccooiiinniine dm? {4]
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8 A student carried out three experiments using lithium and water.
In experiment 1, a piece of lithium of mass 0.70 g was added to 150 cm® of water.

The volume of hydrogen formed was measured at intervals until all the lithium had
dissolved. The following graph was obtained.

500

volume of san
hydrogen
gas / cm?®

100

0 2 4 6 B8 10 12
time / min

{a) What can you tell from the graph about the speed of this reaction during the first 12
minutes?

FCSS S4E5N/Sc(ChemyP3/Prelim/2021
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(¢) Calculate the concentration, in mol/dm?, of the resulting lithium hydroxide solution.

[2]
(d} The student carried out two further experiments.

Experiment 2 was the same as experiment 1, except 0.35 g of lithium were used.

Experiment 3 was the same as experiment 1, except the water temperature was
raised by 10 °C.

(i} On the grid sketch and label the graphs you would expect for experiment 2 and
experiment 3. [2]

(i) Use your knowledge of collisions between reacting particles to explain how and why
rate of the reaction for experiment 3 would be different from experiment 1.
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9 Fig. 9.1 shows four test tubes which were set up to investigate fermentation.

A B c D
. /
Z 7

Suspension  Solutionof  Solution of Boiled
of yeast sugar and yeast, solution of
and water water sugar and yeast,
water sugar and
water
Fig. 9.1

(a) Did fermentation take place in every test tube? Explain your answer for each test tube.

(b) () The labels on three reagent bottles have dropped off. However, the bottles were
known to contain the organic liquids with the following molecular formulae:

P: CHCHCH; Q: CHaCHzCOOH R: CHaCHgCHa

Describe how you would identify each of these liquids by carrying out any two
chemical tests. Provide any observations that you would see.

FCSS S4ESN/Sc{Chem)/P3/Prelim/2021
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(i) Q, CH3;CH.COOH, is formed when an alcohol, S, is left open in the air. Draw the
structure of 8, showing every atom and every bond. State the name of S.

name of 8 ... [2]

End Of Paper

FCSS S4ESN/Sc{Chem)/P3/Prelim/2021 [Turn Over]

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



BP-~101

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




BP-~102

FUCHUN SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2021
SECONDARY 4E/5NA

SCIENCE(CHEMISTRY) 5076/5078
Paper 1 Multiple Choice

MARK SCHEME

O Q0 w | m| »

OO0 |0(>» |0

FUCHUN SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2021
SECONDARY 4ESNA

SCIENCE 5076/5078
Paper 3 Chemistry

MARK SCHEME

Section A f§§ marks)
Qn Answer Marks
1a | product 1. 1

it contain the permitted dyes 1
1b { The dyes are not soluble in the solvent 1
2 false 1

false 1
FCSS S4N/5105/MYE/2019/MS
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2
true 3
true 1
3a | Group | 1
It is extremely reactive in air and water/ It reacts in water to form an alkaline 1
solution/low denisty
3bi |1 1
3bii | A2CO3 1
3¢ |2A + 2H,O0 -> 2AOH+ H: correctformula 1
balanced egn 1

3d

.’i
4a | draw a gas syringe 1
FCSS S4E5N/SciChenyPrelim/2021/MS
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3
A diudent metal carbonate chemical formula of metal 5
carhonate (1
copper(ll) carbonate CuCO;
magnesium carbonate MgCO;
calcium carbonate CaCOs;
sodium carbonate Na:CO;
zinc carbonate ZnCO,
4¢ | sodium ->calcium -> magnesium-> zinc ->copper max 2

all correct trend, 1m

if two subsequent metals are interchanged then 1m.

4d | sulfuric acid 1
4e | Add excess copper(Il) carbonate to sulfuric acid till it no longer dissolves. 1
Filter off the unreacted copper(Il} carbonate and collect the filtrate of salt. 1
Heat the salt solution till saturation. Leave it to cool and crystallise 1
Fiiter the crystals and press dry between the sheets of filter paper. 1
4f | test: bubble the gas into limewater 1
observation: white precipitate formed. 1
5
6ai | R: Iron(ll) nitrate/ Fe(NO3): [1]
6aii | S: Lead(l!) carbonate/ PbCO; {1
6aii | T: lron{ll) hydroxide/ Fe(OH): [1]
i

FCSS S4E5N/SciChem/Prelim/2021/MS
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6ai | U: Calcium carbonate/ CaCQ; 1]

v

6av | V: Ammonia/ NH2 [1

6b | Fe(NO:); +2NaOH - Fe(OH): + 2NaNOs; 11—

correct
OR formuia
PbCOz + 2HNO3 > Pb{NOs)2 + CO2 +H20 [1]-
OR balance
d

Ca(OH); + CO; 2> CaCO; + H:0

Section B (20 marks)

Candidates should answer two questions. Where all three questions are

answered, ignore answers to last question.

7ai | incomplete combustion of fuels 1

7aii | In the lean engines, there is more air[1] for complete combustion[1] of fuels so 2
less carbon monoxide

7aii | Nitrogen reacts with oxygen[1] at high temperatures[1] to form oxides of nitrogen. 2

i

7ai | Lean burn engines works at lower temperatures. 1

v

7b | amount of sulfur =20000g x 1/100= 200g 1
no of moles of sulfur= 200/32 =6.25 moles 1
no of moles of sulfur dioxide = 6.25 moles 1
vol of sulfur dioxide= 6.25 x 24dm® = 150 dm?® 1

8a | The reaction is fastest at the start, 1
slows down with time and eventually stops .

8b | 1.4min 1

8¢ | no. of mol of Li 1
=0.70/7=0.1 mol
conc. Of LIOH 4
= 0.1/0.150 = 0.667 mol/dm?
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8di

experiment 2: approximately the same initial gradient as experiment 1 but
plateaus at 120 cm? of hydrogen gas.

experiment 3: steeper initial gradient as experiment 1 but plateaus at 240
cm? of hydrogen gas.

Note: Om if graphs are not labelled.

1m each

total 2m

8dii

Experiment 3 would have a faster speed of reaction.

Experiment 3 was conducted at a higher temperature, hence the particles wil
move faster/more kinetic energy,

increases the frequency of effective collision.

Since the frequency of effective collision is proportional to the speed of the
reaciion, the speed would increase/react more quickly

9a

Fermentation will not take place in test tube A because there is no sugar in test
tube A.
Fermentation will not take place in test tube B because there is no yeast in test

tube A.

Fermentation will take place in test tube C because fermentation can take place
with sugar, yeast and water.

Fermentation will not take place in test tube D because enyzmes in the yeast are
destroyed/ denatured.

(1M for each correct points)

max 4m

%b

1) Add universal indicator [1m]to each of the 3 liquids. The one that turns the universal
indicator from green to orange / pink is the acid Q [1m]. [Accept any other test for acid]
2) Add aqueous bromine[1m] solution to remaining two solutions. The solution hat

decolourises agueous bromine from brown to colourless is unsaturated P. The
solution that remains brown is R. [1m]

each
test 1m

results
1m

total 4m

9c

hame of 3: propanol

KETSN

1
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