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1 Malic acid is a carboxylic acid found in apple juice.

The equation for the reaction between malic acid, H2C4H4Os, and aqueous potassium
hydroxide, KOH, is shown.

2KOH + H2C4H40s5 > KiaCsH4Os + 2H20
Read all instructions below carefully before starting the experiment in Question 1.
Instructions
The concentration of aqueous malic acid is determined by titration with aqueous
potassium hydroxide, KOH.

Thymolphthalein indicator, is used to determine the end-point of the titration.

P is apple juice containing malic acid.
Q is 0.0500 mol/dm? aqueous potassium hydroxide, KOH(aq).

1 is thymolphthalein indicator.

(a) (i) Fill the burette with P.
Use the pipette to transfer 25.0 cm?® of Q into a conical flask.

Add a few drops of thymolphthalein indicator, I, to the solution in the conical flask.
Ensure the lid is placed back on the vial of I after use.

Add P from the burette, swirling the flask constantly.

At the end-point, one drop of P would cause the solution to remain colourless for
at least 30 seconds.

The end-point is when the solution remains colourless for 30 seconds.

Record your titration results in the space provided. Repeat the titration as many
times as you consider necessary to achieve consistent results.

Results

[5]
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(ii) From your titration results, obtain an average volume of P to be used in your
calculations.
Show clearly how you obtained this volume.

average volume of P= ...............ccoeeunnnne. cm?d [1]
(b) (i) Qs 0.0500 mol/dm® KOH(aq).

Calculate the number of moles of aqueous KOH in 25.0 cm® of Q.

number of moles of aqueous KOH = .....................ccooe.al. mol [1]

(ii) Use your answer from (b)(i) to calculate the number of moles of malic acid,
H2C4H40s, in the average volume of P used.

number of moles of malicacid = ...............ccovvvinnnnns mol [1]

(iii) Use your answer from (b)(ii) to calculate the concentration (mol/dm3) of malic
acid in P.

concentration of malicacidinP = ..............c..cocouvnnen. mol/dm?3 [1]

(c) Suggest why the accurate titration of apple juice with aqueous KOH usually produces
an average value higher than your answer from (b)(iii).

KCPSS 2024/Sec 4Exp Prelim Chemistry P3



(d) You are provided copper(II) salt R.
(i) Carry out the following tests on R. You are not required to carry out any gas tests.
Record your observations in Table 1.1.

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

Table 1.1

test observations

Test1

Soak the end of a wooden split with
deionised water. Dip the wet end of
the splint into a sample of salt R.
Make sure that the end of the splint
is well covered with salt R.

Adjust the Bunsen burner to give a
biue flame.

Place the wet end of the splint in the
flame.

Test 2

Place about 2 cm depth of dilute
nitric acid into the test-tube
containing salt R.

Add one spatula-load of solid|
sodium chloride.

Insert a rubber bung and shake the
test-tube thoroughly to dissolve the
solid.

Test 3

Add deionised water until the test-
tube is half full. Mix the contents of
the test-tube thoroughly.

[4]
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(ii) Complete Table 1.2 by describing a positive test to identify the anion of the
solution obtained in Test 3.

Carry out the experimental steps and record its observation in Table 1.2.

Table 1.2

description of positive test observation

[2]

(iii) Explain why dilute nitric acid was added to salt R in Test 2.

[Total: 17]
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2 A student investigated the effects of concentration on the rate of reaction by measuring
the time taken to collect 40 cm?® of hydrogen gas when magnesium reacts with dilute
sulfuric acid.
Five experiments were done using the apparatus shown in Fig. 2.1.

rubber delivery tube

rubberbung —

conical flask —

Experiment 1
Using a measuring cylinder, 16.0 cm?® of 1.0 mol/dm? of dilute sulfuric acid was

poured into the conical flask.

n . clamp

inverted 100 cm?
measuring cylinder

‘j' trough

Fig. 2.1

water

Using a second measuring cylinder, 24.0 cm? of deionised water was added to

the acid in the conical flask.

The apparatus was set up as shown in Fig. 2.1, while ensuring that the inverted
measuring cylinder was fully-filled with water.
The rubber bung was removed from the conical flask.

A coiled magnesium ribbon of 5 cm was added into the conical flask and the
rubber bung was immediately replaced and the timer was started.

The time taken for 40 cm?® of gas to be collected was measured.

Experiments 2 to 5
The conical flask was rinsed out with deionised water. Dilute sulfuric acid and

deionised water for each experiment were added according to the volumes

shown in Table 2.2.

Table 2.2
experiment volume of dilute3 volume of deiogised time takrgan to collect
sulfuric acid / cm water / cm 40 cm3 ofgas /s
1 16.0 24.0 72
2 20.0 20.0 45
3 16.0 33
4 32.0 8.0 23
5 40.0 16 -
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(a) (i) Complete Table 2.2 with the two missing volumes. [1

(ii) The rate of reaction can be calculated using the equation given.

volume of gas collected

rate of reaction =
time taken to collect the gas

Use this equation to calculate the rate of reaction in experiment 1.
Give your answer in 2 decimal places.

rate of reaction = ......ivceeiivienviviioniasin.. (1]

(b) Describe how the rate of the reaction changes across the experiments.
Use Table 2.2 to explain your answer.

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

....................................................................................................................... [2]
(c) Fig. 2.3 shows a modified conical flask that can be used in this investigation.
glass divider -
. magnesium
dilute sulfuric acid —{" n
Fig. 2.3

Suggest the advantage of using this modified conical flask instead of the
original conical flask used in the investigation.
....................................................................................................................... (1]
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(d) The student decides to investigate the effect of concentration of dilute sulfuric
acid on the rate of its reaction with magnesium using another method, apart from
the collection of gas.

Outline a method to determine the effect of concentration on the rate of reaction.

In your method, you should include:
o the apparatus you would use

o the measurements you would take
¢ an explanation of how you would use your results to determine the effect
of concentration on the rate of reaction

You may assume the apparatus normally found in a school laboratory is available.

You may use a labelled diagram to illustrate your answer.

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

[Total: 10]
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3 You are going to determine the enthalpy change for a metal displacement reaction using
a known volume and concentration of copper(Il) sulfate solution and an excess of

powdered zinc.

Read all the instructions carefully before starting the experiment.

Solution T is 0.800 mol/dm?® copper(II) sulfate, CuSOa.

(a) Instructions

1.

Use the balance to measure and record the total mass of the container
and zinc powder.

Place a polystyrene (styrofoam) cup into a 250 cm?® glass beaker.

Use a measuring cylinder to measure 25 cm?® of solution T into the
polystyrene cup.

Measure and record the temperature of solution T in Table 3.1.

Start the stopwatch and do not stop until the whole experiment has been
completed.

Measure and record the temperature of solution every minute.

. At time = 1.5 minutes, transfer all the zinc powder in the container into

the cup.

Stir the mixture gently with the thermometer and record the temperature
of the mixture every minute for a total of 8 minutes.

Reweigh the total mass of the container and any residue of zinc and
record the mass.

10. Record all mass results in an appropriate format below.

Results Table 3.1

KCPSS 2024/Sec 4Exp Prelim Chemistry P3
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(b) Plot a graph of temperature against time on the grid below.

The scale for the temperature axis should extend 5 °C higher than the temperature

that you have recorded.

Draw three connecting lines of best fit through the points on your graph.

temperature / °C

time / min

(3]
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(c) (i) Calculate the mass of copper(Il) sulfate added to the cup in (a).
[Ar: Cu: 64; S: 32; O: 16]

mass of CuSOs4=................... [1]

(ii) Use your answer in (c)(i) to calculate the heat energy, in joules, given out when
zinc powder is added to solution T.

[Heat energy = mass X 4.2 X total change in temperature]

heat energy givenout=.................. J[1]

(iif) Using your answer in (c)(ii), calculate the enthalpy change of reaction, in kJ/mol,
when 1 mole of copper(Il) sulfate reacts with excess zinc powder.

enthalpy change = ................. kJ/mol [1]

KCPSS 2024/Sec 4Exp Prelim Chemistry P3
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(d) (i) Heat loss is a major source of error in the results of this experiment.

Suggest how the following changes would affect the amount of heat loss, if any.

change

effect of
heat loss

explanation

1. The concentration of
aqueous copper(Il)
sulfate used is
1.6 mol/dm?3.

2. Alength of zinc
ribbon is used in the
same mass as the
zinc powder.

2]

(i) State and explain one change that could be made to the apparatus, that would
improve the accuracy of the results, apart from minimising heat loss.

KCPSS 2024/Sec 4Exp Prelim Chemistry P3
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Test for anions

14

QUALITATIVE ANALYSIS NOTES

anion test test result

carbonates (COs*) | add dilute acid effervescence, carbon  dioxide
produced

chloride (Cr) acidify with dilute nitric acid, white ppt.

[in solution] then add aqueous silver nitrate

iodide (I) acidify with dilute nitric acid, yellow ppt.

[in solution] then add aqueous silver nitrate

nitrate (NO3")

add aqueous sodium hydroxide,

ammonia produced

[in solution] then aluminium foil; warm carefully
sulfate (S04%) acidify with dilute nitric acid, then add | white ppt.
[in solution] aqueous barium chloride.

Test for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

aluminium (AP*)

white ppt., soluble in excess,
giving a colourless solution

white ppt., insoluble in excess

ammonium (NH4")

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(IT) (Fe?")

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(I1I) (Fe**)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn?*)

white ppt., soluble in excess,
giving a colourless solution

white ppt., soluble in excess,

giving a colourless solution

Test for gases

gas

test and test result

ammonia (NHs)

turns damp red litmus paper blue

carbon dioxide (CO>)

gives white ppt. with limewater
(ppt. dissolves with excess CO,)

chlorine (CL)

bleaches damp litmus paper

hydrogen (Hz)

"pops" with a lighted splint

oxygen (O2)

relights a glowing splint

sulfur dioxide (SO-)

colourless

turns aqueous acidified potassium manganate (VII) from purple to

KCPSS 2024/Sec 4Exp Prelim Chemistry P3
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You are going to use titration to determine the relative atomic mass of metal M, which
forms the metal oxide MO.

Read all the instructions carefully before starting the experiment in Question 1.
Instructions

S is an aqueous solution made by reacting 3.78 g of the metal oxide, MO, with
1.00 dm?3 of 0.200 mol/dm? hydrochloric acid. The hydrochloric acid was in excess.

T is 0.0640 mol/dm3 aqueous sodium hydroxide.
(@) (i) PutSintothe burette.
Pipette 25.0 cm? of T into a conical flask.

Add a few drops of methyl orange indicator to the solution in the conical
flask.

Add S from the burette, swirling the flask constantly.
Record your titration results in an appropriate format in the space provided.
Repeat the titration as many times as you consider necessary to achieve

consistent results.

Results

(5]



(ii) Use your titration results to obtain the average volume of S used.
Show clearly how you obtained this volume.

averagevolume of S=...........cceviiiiinnn [1]

(b) (i) Tis 0.0640 mol/dm? aqueous sodium hydroxide.

Use your answer from (a)(ii) to calculate the concentration, in mol/dm3, of
hydrochloric acid in S.

concentration of hydrochloricacidin S = .................c...c... [2]

(ii) Use your answer from (b)(i) to calculate the number of moles of

hydrochloric acid in the 1.00 dm3 solution that was reacted with 3.78 g of
the metal oxide, MO.

number of moles of hydrochloric acid thatreacted = .......................... [1]



(c)

(iiiy Use your answer from (b)(ii) to deduce the number of moles of the metal
oxide, MO, that reacted with 1.00 dm3 of 0.200 mol/dm3 hydrochloric acid.

number of moles of metal oxide MO thatreacted = ...........ccccovvievnnnne 1

(iv) Use your answer from (b)(iii) to calculate the relative atomic mass of
metal M.

[Ar: O, 16]

relative atomicmass of metal M = ...........ccooeinennie [2]

A student accidentally washed the conical flask with some S before he pipetted
25.0 cm?® of T into the conical flask.

Describe and explain the effect this has on the calculated value for the relative
atomic mass of M.

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

[Total: 15]



You are going to determine the concentration of an acid by investigating the
temperature change when volumes of aqueous alkali and acid are mixed together.

Read all the instructions carefully before starting the experiments in Question 2.

Instructions

You are going to carry out seven experiments.

P is sulfuric acid of an unknown concentration.

Q is 1.00 mol/dm3 aqueous sodium hydroxide.

(a)

Experiment 1
Place a Styrofoam cup into a 250 cm? glass beaker.

Use a measuring cylinder to measure 10 cm? of P. Pour this volume of P into the
Styrofoam cup. Measure the temperature of P and record the value in the table.

Use another measuring cylinder to measure 40 cm? of Q. Pour this volume of Q
into the Styrofoam cup containing P. Stir, using the thermometer, and measure
the highest temperature reached. Record this temperature in the table.

Empty the Styrofoam cup and rinse it with water.

Experiments 2 to 7

Repeat Experiment 1 but use the different volumes of P and Q for each
experiment given in the table.

Complete the table by calculating the temperature change for each experiment.

volume of | volume of Ltk g temperature
Sy oarer P Q temperature | temperature SHareE
P / om3 I om3 of P of mixture / ng
/°C /°C
1 10 40
2 15 35
3 20 30
4 25 25
5 30 20
6 35 15
7 40 10

(3]



(b) Plot a graph of temperature change against volume of P on the grid below.

Use these points to draw two intersecting straight lines of best fit.

|
|l |
| |
{ | |
| |t
.............. = i ittt
|
....... I —d)—
T I T
! [
| | | |
| |
| (Ll i {40 HFH | 3
{1 L | H
i i

[4]

(c) (i) From your graph, read the volume of P where the two lines intersect.

volume of P = ... [1]



(d)

(e)

(f)

(ii)  Calculate the concentration of sulfuric acid in P.

concentration of sulfuricacidin P = ,..........ccccooiviiivinininnnn. [2]

Comment on the reaction that has occurred at the point with the highest
temperature rise.

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

(i) State the key source of error in the experiment and explain how it affects
the results of the experiment.

(ii) Suggest one improvement to reduce the error in (e)(i).

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

Suggest one other change that could be made to this experiment to improve the
accuracy of the results.

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

[Total: 15]



(@) Read all the instructions carefully before starting the experiments in
Question 3(a).

(i)  You are provided with a solution of compound M.

Carry out the following tests on M. Test and identify any gases evolved.

Record your observations in the table.

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

test

instructions

observations

Put about 1 cm depth of M into
a test-tube. Add aqueous
sodium hydroxide slowly with
shaking until no further change
is seen.

Keep this mixture for Test 2.

To the mixture from Test 1,
add a 1 cm depth of hydrogen
peroxide.

Put about 1 cm depth of M into
a test-tube. Add a few drops of
aqueous silver nitrate, followed
by 1 cm depth of dilute nitric
acid.

Put about 1 cm depth of M into
a test-tube. Add a few drops of
aqueous barium nitrate,
followed by 1 cm depth of
dilute nitric acid.

(ii)

Name compound M.

[4]



(b) Old concrete contains calcium carbonate. Calcium carbonate reacts with dilute
hydrochloric acid.

Given a lump of concrete and dilute hydrochloric acid of known concentration,
outline a method by which the percentage by mass of calcium carbonate in the
concrete can be determined.

You may assume that all the apparatus and reagents normally found in a school
laboratory are available.

In your method, you should note any assumptions that you make, include the
measurements you would take and explain how you would use your results to
determine the percentage by mass of calcium carbonate in the lump of concrete.
[Ar: C, 12; O, 16; Ca, 40]

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

[Total: 10]

END OF PAPER



Tests for anions

QUALITATIVE ANALYSIS NOTES

anion

test

test result

carbonate (CO3%)

add dilute acid

effervescence, carbon dioxide
produced

chloride (Cl)

acidify with dilute nitric acid,

white ppt.

Tests for aqueous cations

[in solution] then add aqueous silver nitrate

iodide (I") acidify with dilute nitric acid, pale yellow ppt.

[in solution] then add aqueous silver nitrate

nitrate (NOs") add aqueous sodium hydroxide, ammonia produced
[in solution] then aluminium foil;, warm carefully

sulfate (SO4*) acidify with dilute nitric acid, white ppt.

[in solution] then add aqueous barium nitrate

cation

effect of aqueous sodium
hydroxide

effect of aqueous ammonia

aluminium (AF*)

white ppt., soluble in excess giving
a colourless solution

white ppt., insoluble in excess

ammonium (NH4")

ammonia produced on warming

calcium (Ca?")

white ppt., insoluble in excess

no ppt.

copper(Il) (Cu®*)

light blue ppt., insoluble in excess

Iight_blue ppt., soluble in excess,
giving a dark blue solution

iron(II) (Fe?*)

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(I11) (Fe®*)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn?*)

white ppt., soluble in excess,
giving a colourless solution

white ppt., soluble in excess,
giving a colourless solution

Tests for gases

gas

test and test result

ammonia (NHs)

turns damp red litmus paper blue

carbon dioxide (CO2) gives white ppt. with limewater

(ppt. dissolves with excess CO2)

[ chlorine (CL) bleaches damp litmus paper

hydrogen (H:) ‘pops’ with a lighted splint

oxygen (O2) relights a glowing splint

sulfur dioxide (SO2) turns aqueous acidified potassium manganate(VII) from purple

to colourless

10



Name:

Class:

Class Register Number:

wJF Py

CHUNG CHENG HIGH SCHOOL (MAIN)

Chung Cheng High School ChungChengHigh School Chung ChengHighSchool Chung Cheng High School Chung Cheng High School
Chung Cheng High Schoal Chung ChengHigh School Chung Cheng HighSchool Chung Cheng High School Chung Cheng High School
Chung Cheng High Schoal ChungChengHigh School Chung Cheng HighSchool Chung Cheng High Schonl Chung Cheng High School
Chung Cheng High Schoal ChungChengHigh School Chung ChengHighSchoal Chung Cheng High School Chung Cheng High School
ChungChengHigh School ChungChengHigh Schooi Chung Cheng HighSchool Chung Cheng High School Chung Cheng High School

PRELIMINARY EXAMINATION 2024
SECONDARY 4

CHEMISTRY

Paper 3 Practical

Candidates answer on the Question Paper.

Additional Materials: As listed in the Confidential Instructions

6092/03

August 2024

1 hour 50 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number clearly in the spaces provided at the top of this

page.

Give details of the practical shift and laboratory where appropriate, in the boxes provided.

Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all questions in the spaces provided on the Question Paper.

The use of an approved scientific calculator is expected, where

appropriate.

You may lose marks if you do not show your working or if you do not

use appropriate units.

Qualitative Analysis Notes are printed on page 10.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ | at the end of each

question or part question.

Shift

Laboratory

For Examiner’'s Use

1

2

3

Total

/40

This document consists of 10 printed pages and 2 blank pages.

[Turn over




Magnesium oxide is often used to treat heartburn. To determine the percentage purity of a
sample of magnesium oxide, a method known as back titration is used.

Procedure

1) Dissolve a sample of magnesium oxide in a known volume and concentration of hydrochloric
acid, which is used in excess.

MgO + 2HC! = MgCl; + H20

2) Determine the amount of unreacted acid by titrating the solution with agqueous sodium
hydroxide.

NaOH + HC/ —» NaC/ + Hx0O

3) From the amount of unreacted acid, determine the amount of hydrochloric acid that has
reacted with magnesium oxide.

4) Determine the amount of magnesium oxide that has reacted and hence its mass.

Read all the instructions below carefully before starting the experiment in Question 1.

P is aqueous 0.200 mol/dm?* sodium hydroxide.

Q is a solution made by dissolving 1.20 g of magnesium oxide in 100 cm? of 1.00 mol/dm? dilute
hydrochloric acid and the solution made up to 250 cm?® with distilled water.

R is methyl orange indicator.

(a) (i) PutPintothe burette.
Pipette 25.0 cm?® of Q into a conical flask.
Add a few drops of R to the flask.
Add P from the burette to the flask until the solution changes colour,

Record your titration results in an appropriate format in the space provided. Repeat
the titration as many times as you consider necessary to achieve consistent results.

Results

(5]
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(ii) Calculate the average volume of P used.

average volume of P=......cccccvvviivinienn 1]

(b) (i) Calculate the amount, in moles, of hydrochloric acid that has reacted with P.

amount of hydrochloric acid = .......c.cveeveeennnnnn mol [1]

(ii) Calculate the amount, in moles, of hydrochloric acid in Q.

amount of hydrochioric acid = ......ccceceenirannnn mol [1]

(c) (i) Calculate the amount, in moles, of magnesium oxide that has reacted with
hydrochloric acid.

amount of magnesium oxide = ....c..ccvieiiirnieenans mol [2]

(ii) Calculate the mass of magnesium oxide in the sample.

[A: O = 16, Mg = 24]

mass of magnesium oxide = ........c.ccocvvevannne g[1]

(iii) Calculate the percentage purity of the magnesium oxide sample.

percentage purity = ....cvceveeeeneininnan % [1]

[Turn over
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(d) State an assumption made when determining the percentage purity of magnesium oxide
by titration.

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

(e) Astudent used a wet burette without rinsing it with aqueous sodium hydroxide first. Explain
how this would affect the titration results.

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

R T L R R L LA LE R

[Total: 18]
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You are provided with a solution X, that contains two ionic compounds.

Read all the instructions below carefully before starting the experiment in Question 2.

Instructions

Carry out the following experiments and test and identify any gases evolved. Carefully record
your observations.

The volumes given below, unless referring to drops of solution, are approximate and should be
estimated rather than measured.

Tests

observations

(a)

Place 3 cm depth of solution X in a clean
test tube. Add an equal volume of dilute
hydrochloric acid.

[3]

(b)

Place 2 ¢cm depth of solution X in a clean
test tube. Add aqueous sodium hydroxide
until no further change is seen.

Warm the mixture gently.

[3]

(c)

Place 2 cm depth of solution X in a clean
test tube. Add a few drops of aqueous silver
nitrate followed by excess dilute nitric acid.

[2]

(d)

Place 2 depth of solution X in a clean test
tube. Add a few drops of aqueous barium
nitrate followed by excess dilute nitric acid.

(2]

2024 Preliminary Exam/CCHMS/Secondary 4/Chemistry/6092/03

[Turn over




6

(e) Consider the results of your experiment.

Identify the ions present in solution X. Give evidence to support each of your choices.

e e et et e .
v SUN— ettt e e
........
et et et e
T ettt ettt s
eeeerere e oo R SRS ————
......
et ettt e rreeerereerennsessesseenensa[4]

[Total: 14]
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Aqueous hydrogen peroxide decomposes at room temperature in the presence of a catalyst to
form water and oxygen.

2H,02 (aq) — 2H0 (1) + 02 (g)

A student investigates the rate of decompasition of hydrogen peroxide. The results are shown in

the table.
N time/s total volume of oxygen / cm?

0 " 0

20 _ 19

40 30

60 I 38

80 _ & 44

100 48

N 1_ 20— R | 50

140_ 50

(a) Name the two pieces of apparatus used to make the recorded measurements in the table
above.

2024 Preliminary Exam/CCHMS/Secondary 4/Chemistry/6092/03
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(b) Plot a graph of total volume of oxygen against time using the results in the table. Draw a
line of best fit through the points,

A T O O O i B = } IR EENY 1 0 1B 1% 55
L 0 A - B 2 I I 1 E A 1
= - g ]
' S
W = i o -H : EEER
- ERNE i 1 Tl A
HH & T - ,
EEBEEN RS - e T
T
i ] m BEEE
[ | ] )
. - 1y
N = N
SRmgEamEs REmmmEE:
Fule L ‘ -
L J
I _.E o 1
+ = i g i

[3]

(c) What is the total mass of oxygen produced?

T

(d) From the graph, calculate the average rate of oxygen produced

in the first 50 seconds, .......ccovvvevevvemreeeriennns

in the second 50 SECONAS ...cocvvveievicciiceiiii i [2]

[Turn over
2024 Preliminary Exam/CCHMS/Secondary 4/Chemistry/6092/03
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(e) (i) Instead of measuring the volume of oxygen gas produced, describe a different
method to investigate the rate of decomposition of hydrogen peroxide.

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

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

(ii) Suggest one source of error, other than reaction time, that affects the accuracy of
the experiment described in (e)(i).

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

[Total: 11]

2024 Preliminary Exam/CCHMS/Secondary 4/Chemistry/6092/03
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QUALITATIVE ANALYSIS NOTES

ahion

test

test re?sult

carbonate (CO3%)

add dilute acid

effervescence, carbon dioxide
produced

chloride (CI) acidify with dilute nitric acid, white ppt.

[in solution] then add aqueous silver nitrate

iodide (I7) acidify with dilute nitric acid, yellow ppt.

[in solution] then add aqueous silver nitrate

nitrate (NO3z™) add aqueous sodium hydroxide, ammonia produced
[in solution] then aluminium foil; warm carefully

sulfate (S04*) acidify with dilute nitric acid, white ppt.

[in solution] then add aqueous barium nitrate

Tests for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

aluminium (AF*)

white ppt., soluble in excess, giving
a colourless solution

white ppt., insoluble in excess

ammonium (NH4")

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(IT) (Fe?*)

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(I1T) (Fe®")

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn?)

white ppt., soluble in excess,
giving a colourless solution

white ppt., soluble in excess,
giving a colourless solution

Tests for gases

gas

test and test result

“ammonia (NHs)

turns damp red litmus paper blue

| carbon dioxide (CO2)

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

" chlorine (Cl)

| bleaches damp litmus paper

hydrogen (H:)

‘pops’ with lighted splint

oxygen (Oz)

relights a glowing splint

sulfur dioxide (SO2)

to colourless

turns aqueous acidified potassium manganate(VII) from purple

2024 Preliminary Exam/CCHMS/Secondary 4/Chemistry/6092/03
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