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Bahagian A
Section A

[20 markah]
|20 marks)

Jawab semua soalan dalam bahagian ini.
Answer all questions in this section.

1 Rajah 1 menunjukkan formula molekul bagi dua jenis agen pencuci, sabun dan Q.
Diagram 1 shows the molecular formula of two types of cleaning agent, soap and Q.

(a)

(b)

(©)

CH3(CHz)10COO™ Na* CH3(CH,);;0805" Na*
Agen pencuci sabun Agen pencuci Q
Cleaning agent soap Cleaning agent Q

Rajah 1
Diagram 1

Nyatakan nama proses pembentukan sabun.
State the name of the process of soap formation.

[1 markah]
[1 mark)
Nyatakan alkali yang digunakan dalam kedua-dua agen pencuci itu.
State the alkali used in both cleaning agents.
[1 markah]
[1 mark]
Apakah nama bahagian dalam struktur sabun yang larut dalam air?
What is the name of the part of the soap structure that is soluble in water?
[1 markah]
[1 mark)



(d) Nyatakan keberkesanan agen pencuci Q dalam air laut. Berikan satu sebab.
State the effectiveness of cleaning agent Q in seawater. Give a reason.

[2 markah]
[2 marks)
2 Rajah 2 menunjukkan proses penukaran logam tulen kepada gangsa.
Diagram 2 shows the process changing of pure metal to bronze.
Kuprum Atom G K
Copper Atom G uprurm
PP Copper
>
Logam tulen Gangsa
Pure metal Bronze
Rajah 2
Diagram 2

(a) Apakah istilah yang digunakan untuk campuran dua atau lebih unsur yang mana unsur
utamanya ialah logam?
What is the term used for mixture of two or more elements where the main element is
metal?

[1 markah]
[1 mark)
(b) Nyatakan satu sifat bagi logam tulen.
State one property of pure metal.
[1 markah]
[1 mark)



(©)

(d)

(e)

Nyatakan nama bagi atom G.
State the name of atom G.

Bandingkan kekerasan kuprum tulen dan gangsa.
Compare the hardness of pure copper and bronze.

Nyatakan satu kegunaan gangsa dalam kehidupan harian.

State one use of bronze in daily life.

[1 markah]
[1 mark)

[1 markah]
[1 mark]



3 Jadual 3 menunjukkan maklumat tentang isotop-isotop silikon.
Table 3 shows an information about isotopes of silicon.

Isotop Kelimpahan semulajadi (%) Nombor proton
Isotope Natural abundance (%) Proton number
Silikon-28
92.23 14
Silicon-28
Silikon-29
4.67 14
Silicon-29
Silikon-30
3.10 14
Silicon-30
Jadual 3
Table 3

(a) Apakah yang dimaksudkan dengan nombor proton?
What is the meaning of proton number?

[1 markah]

[1 mark)
(b) Nyatakan bilangan neutron bagi Silikon-30.
State the number of neutrons of Silicon-30.

[1 markah]

[1 mark]



(¢) Lukis struktur atom bagi isotop Silikon-29.
Draw the atomic structure of isotope of Silicon-29.

[2 markah]
[2 marks)
(d) Hitung jisim atom relatif bagi silikon.
Calculate the relative atomic mass of silicon.
[2 markah]
[2 marks)



Rajah 4.1 menunjukkan sebahagian daripada Jadual Berkala Unsur. Kedua-dua unsur terletak
antara Kumpulan 3 hingga Kumpulan 12 dalam Jadual Berkala Unsur.

Diagram 4.1 shows part of Periodic Table of Elements. Both elements located between Group
3 to Group 12 in the Periodic Table of Elements.

Fe Ni

(@)

(b)

Rajah 4.1
Diagram 4.1

Apakah nama bagi kumpulan unsur yang terletak antara Kumpulan 3 hingga Kumpulan
12 dalam Jadual Berkala Unsur?

What is the name of group of elements located between Group 3 to Group 12 in the
Periodic Table of Elements?

[1 markah]
[1 mark]
Rajah 4.2 menunjukkan satu kegunaan salah satu unsur dalam Rajah 4.1.
Diagram 4.2 shows a use of one of the elements in Diagram 4.1.
Ni, 180 °C e
Minyak sawit s > Marjerin
Palm oil ' Margarine
Rajah 4.2
Diagram4.2
Nyatakan fungsi nikel dalam proses itu.
State the function of nickel in the process.
[1 markah]
[1 mark)



(¢) Ferum dalam Rajah 4.1 boleh bertindak balas dengan gas klorin untuk menghasilkan satu
sebatian.

Iron in Diagram 4.1 can react with chlorine gas to form a compound.

(1)

(i)

(iii)

Nyatakan warna bagi sebatian yang terhasil.
State the colour of the compound formed.

[1 markah]
[1 mark)
Tulis persamaan kimia bagi tindak balas itu.
Write the chemical equation for the reaction.
[2 markah]
[2 marks)

0.1 mol ferum bertindak balas dengan gas klorin berlebihan menghasilkan satu
sebatian. Hitung jisim sebatian itu.

0.1 mol of iron reacts with excess chlorine gas to form a compound.

Calculate the mass of the compound.

[Jisim atom relatif: Cl = 35.5, Fe = 56]

[Relative atomic mass: Cl1 = 35.5, Fe = 56]

[2 markah]
[2 marks)



5 (a) Rajah 5.1 menunjukkan susunan elektron bagi atom unsur E, Q dan R.
Diagram 5.1 shows the electron arrangement of atoms of element E, Q and R.

@ ®

Rajah 5
Diagram 5

Unsur R bertindak balas dengan unsur E menghasilkan sebatian J.

Unsur R juga boleh bertindak balas dengan unsur Q untuk menghasilkan sebatian Z.
Element R reacts with element E to form compound J.

Element R also can react with element Q to form compound Z.

(1)  Apakah tujuan pembentukan sebatian?
What is the purpose of compound formation?

[1 markah]
[1 mark]
(1)  Nyatakan jenis ikatan bagi sebatian J.
State the type of bond of compound J.
[1 markah]
[1 mark]
(i)  Tulis persamaan kimia bagi pembentukan sebatian J.
Write the chemical equation of the formation of compound J.
[2 markah]
[2 marks]



(iv)  Lukis gambar rajah susunan elektron bagi sebatian Z.
Draw the electron arrangement of compound Z.

[2 markah]
[2 marks)

(b) Jadual 5 menunjukkan takat lebur dan takat didih bagi kedua-dua sebatian J dan sebatian
Z.
Table 5 shows the melting point and boiling point of both compounds J and Z.

Sebatian Takat lebur (°C) Takat didih (°C)
Compound Melting point (°C) Boiling point (°C)
J 714.0 1412.0
Z -23.0 76.7

Jadual 5
Table 5

Berdasarkan Jadual 5, terangkan perbezaan takat lebur dan takat didih bagi kedua-dua
sebatian itu.
Based on Table 5, explain the differences of the melting point and boiling point of both
compounds.

[2 markah]
[2 marks)

10



Jadual 6 menunjukkan maklumat bagi eksperimen yang dijalankan untuk mengkaji faktor yang
mempengaruhi kadar tindak balas.
Table 6 shows the information of experiment conducted to study the factor affecting the rate of

reaction.
Balici Giidak Suhu/ °C Masa yang diambil untuk
Set balas Temperature/ ifichpumpil 41 Stir 248 ()
Beactants oC Time taken to collect
) 40 cm? of gas (s)
Ketulan kalsium karbonat
berlebihan +
50 cm’ asid hidroklorik
0.5 mol dm™
1 Excess granulated calcium 0.0 32

carbonate +50 cm?® of
0.5 mol dm™ hydrochloric
acid
Ketulan kalsium karbonat
berlebihan +
50 cm’ asid hidroklorik

3

i (%8 mol ‘ 40.0 25
Excess granulated calcium
carbonate + 50 cm’® of
0.5 mol dm™ hydrochloric
acid
Jadual 6
Table 6
(a) Nyatakan satu faktor yang mempengaruhi kadar tindak balas.
State one factor that affects the rate of reaction.
[1 markah]

[1 mark)

11



(b) Berdasarkan Jadual 6:
Based on Table 6:
(1)  Tuliskan persamaan kimia bagi tindak balas yang berlaku dalam Set I.
Write a chemical equation for the reaction occur in Set 1.

[2 markah]
[2 marks]
(11)  Hitung kadar tindak balas purata bagi Set I dan Set II.
Calculate the average rate of reaction of Set | and 11.
[2 markah]
[2 marks]
(ii1) Bandingkan kadar tindak balas antara Set I dan Set II.
Compare the rate of reaction between Set 1 and 11.
[1 markah]
[1 mark]
(iv)  Terangkan jawapan anda di b(iii) berdasarkan teori perlanggaran.
Explain your answer in b(iii) based on collision theory.
[3 markah]
[3 marks)

12



7 Rajah 7.1 menunjukkan carta alir yang melibatkan tindak balas bagi garam kuprum(II)
karbonat.
Diagram 7.1 shows the flow chart involving reactions of copper(1l) carbonate salt.

I }
Kuprum(II) karbonat | Garam D N Gas X N Air
Copper(1) carbonate | + Asid sulfurik Salt D Gas X Water
+ Sulphuric acid
Y
+ Larutan barium nitrat + Serbuk kelabu, J I
+ Barium nitrate solution + Grey powder, ]
Mendakan E + Larutan Z Tiada perubahan
Precipitate E + Solution Z No change
Rajah 7.1
Diagram 7.1
(a) Nyatakan keterlarutan bagi garam kuprum(II) karbonat.
State the solubility of copper(1l) carbonate salt.
[1 markah]
[1 mark]

(b) Tindak balas II ialah tindak balas penguraian ganda dua. Nyatakan nama bagi larutan Z.
Reaction 11 is double decomposition reaction. State the name of solution Z.

[1 markah]
[1 mark)

13



(©)

(d)

Kenal pasti garam D, gas X dan mendakan E.
Identify salt D, gas X and precipitate E.

Garam D Y T T T T S T T S e T R D S R e ST
Salt D
Gas X 2 mcerasereo e 8 A 8BRS BR8O9S0 LA BB BB BRSO SLS
Gas X
MERAARANE finnmnmmies o immes s s s e e s e P e e R et
Precipitate E
[3 markah]
[3 marks)

Cadangkan satu modifikasi yang boleh dilakukan supaya mendakan perang terbentuk
apabila tindak balas III diulang.

Terangkan jawapan anda.

Suggest a modification that can be done so that brown precipitate is formed when
reaction 11 is repeated.

Explain your answer.

[3 markah]
[3 marks]

14



(e) Sekumpulan murid menjalankan satu eksperimen lain bagi menghasilkan mendakan
berwarna putih menggunakan larutan barium nitrat. Murid itu diberikan tiga bahan kimia
berbeza seperti dalam Rajah 7.2.

A group of students conduct other experiment to form white precipitate using barium
nitrate solution. The students are given three different chemical substances as in Diagram
7.2

e Larutan ammonium karbonat
Ammonium carbonate solution

e [Larutan magnesium klorida
Magnesium chloride solution

e Larutan kalium sulfat
Potassium sulphate solution

Rajah 7.2
Diagram 7.2

Larutan manakah yang perlu digunakan oleh murid itu?
Berikan satu sebab.

Which solution need to be used by the student?

Give one reason.

Larutan digunakan : ... e
Solution used

SEBAD! 1 o S S B S R R S R

Reason

[2 markah]
[2 marks)

15



8 Rajah 8 menunjukkan susunan radas yang digunakan untuk menentukan haba peneutralan.
Suhu campuran berubah daripada 28.5 °C ke 35.0 °C.
Diagram 8 shows apparatus set up used to determine heat of neutralisation. The temperature
of the mixture changes form 28.5 °C to 35.0 °C.

50 cm® larutan asid hidroklorik 1.0 mol dm™
50 cm® of 1.0 mol dm™ hydrochloric acid solution

50 cm® larutan natrium hidroksida 1.0 mol dm™
50 cm® of 1.0 mol dm™ sodium hydroxide solution

Rajah 8
Diagram 8

(a) Nyatakan jenis alkali bagi natrium hidroksida.
State the type of alkali of sodium hydroxide.

[1 markah]
[1 mark]
(b) Nyatakan jenis tindak balas dalam Rajah 8 berdasarkan perubahan haba.
State the type of reaction in Diagram 8 based on heat change.
[1 markah]
[1 mark]

16



(¢) Hitung haba peneutralan dalam eksperimen ini.
[Muatan haba tentu larutan=4.2 J g'! °C!]
Calculate the heat of neutralisation in this experiment.
[Specific heat of capacity of the solution =42 J g™ °C1]

[3 markah]
[3 marks)
(d) Lukis gambar rajah aras tenaga bagi tindak balas ini.
Draw an energy level diagram for this reaction.
[3 markah]
[3 marks)

17



(e) Haba peneutralan apabila asid hidroklorik digantikan dengan cuka dengan isi padu dan
kepekatan yang sama adalah lebih rendah. Wajarkan pernyataan tersebut. Berikan satu
sebab.

The heat of neutralisation when hydrochloric acid replaced with vinegar with the same
volume and concentration is lower. Justify the statement. Give one reason.

[2 markah]
[2 marks)

18



Bahagian B
Section B

[20 markah]
[20 marks)

Jawab mana — mana satu soalan dalam bahagian ini.
Answer any one of questions in this section.

9 Jadual 9 menunjukkan maklumat tentang satu eksperimen yang dijalankan untuk mengkaji
faktor-faktor yang mempengaruhi kadar tindak balas. Asid-asid yang digunakan mempunyai
darjah pengionan yang tinggi dalam air.

Table 9 shows the information about an experiment conducted to study the factors that affecting
the rate of reaction. Acids used have high degree of ionisation in water.

Bahan tindak balas

Set
Reactants

50 cm? asid monoprotik X 1.0 mol dm™ +
3g ketulan magnesium

50 cm?® of 1.0 mol dm™ monoprotic acid X +
3g magnesium granule

50 cm? asid monoprotik X 1.0 mol dm™ +
I 3g serbuk magnesium
50 cm? of 1.0 mol dm™ monoprotic acid X +
3g magnesium powder
50 cm? asid diprotik M 1.0 mol dm™ +
3g serbuk magnesium
50 cm? of 1.0 mol dm™ diprotic acid M +
3g magnesium powder
Jadual 9
Table 9

M1

(a) Nyatakan maksud kadar tindak balas dan cadangkan nama bagi asid X dan asid M.
State the meaning of the rate of reaction and suggest the names for acid X and acid M.
[3 markah]
[3 marks]

19



(b) Berdasarkan Jadual 9:
Based on Table 9:

(1)

(i)

(iii)

Tulis persamaan kimia bagi tindak balas dalam set I.
Hitungkan isi padu maksimum gas yang dibebaskan.

[Jisim atom relatif bagi Mg = 24]

[1 mol sebarang gas menempati 24 dm* pada keadaan bilik]
Write the chemical equation for the reaction in set 1.
Calculate the maximum volume of gas released.

[Relative atomic mass of Mg = 24]

[1 mol of any gas occupies 24 dm® at room conditions]

Bandingkan kadar tindak balas antara Set I dan Set 11
Terangkan jawapan anda menggunakan teori perlanggaran.
Compare the rate of reaction between Set | and 11

Explain your answers using the collision theory.

[6 markah]
[6 marks)

[5 markah]
[5 marks)

Lakarkan graf isi padu gas melawan masa bagi Set I, Set II dan Set III pada paksi

yang sama.

Sketch the graph of volume of gas against time for Set 1, 11 and 111 on the same axis.

[4 markah]
[4 marks)

(¢) Seorang murid menambahkan satu spatula serbuk kuprum(II) sulfat ke dalam campuran
Set I1I. Bandingkan kadar tindak balas antara Set Il dengan tindak balas yang ditambahkan
dengan serbuk kuprum(II) sulfat itu dan berikan satu sebab.

A student added one spatula of copper(1l) sulphate powder into the mixture of Set I11.

Compare the rate of reaction between Set 111 and the reaction where copper(1l) sulphate

is added and give a reason.

20

[2 markah]

[2 marks]



10 (a) Rajah 10 menunjukkan dua tindak balas redoks yang melibatkan larutan ferum(II)
sulfat.

Diagram 10 shows two redox reactions that involves iron(11) sulphate solution.

Tindak balas I -
N Reaction 1 —
+ Air klorin ——1 __ Larutan perang
= Chlorine water | F— Brown solution
Larutan E:? %é
ferum(II) sulfat F— =
Iron(1l) sulphate = .
solution |— Tindak balas II. |
~ Reaction 11 .
Larutan tidak
+ Logam X —
Metal X = ——Dberwarmna
——|  Colourless solution
| Pepejal kelabu
&— Grey solid
Rajah 10

Diagram 10

(1)  Nyatakan maksud tindak balas redoks.
Apakah warna bagi larutan ferum(II) sulfat?
State the meaning of redox reaction.
What is the colour of iron(1l) sulphate?
[2 markah]
[2 marks]

Berdasarkan Rajah 10,
Based on Diagram 10,
(i)  kenal pasti ion yang hadir dalam larutan perang bagi tindak balas I dan logam X
yang digunakan dalam Tindak balas II.
identify the ion present in the brown solution of reaction | metal X that is used
in reaction 11.
[2 markah]
[2 marks)

21



(iii)

Bandingkan perbezaan pemerhatian yang diperoleh dalam Tindak balas I dan
Tindak balas II berdasarkan aspek berikut:

Compare the difference in observations obtained in Reaction 1 and Reaction 11
based on the following aspects:

e Peranan larutan ferum(Il) sulfat
Role of iron(11) sulphate

e Perubahan nombor pengoksidaan ferum
Changes in oxidation number of iron

Kemudian, tuliskan setengah persamaan pengoksidaan, penurunan dan
persamaan ion penuh bagi tindak balas I.
Hence, write the oxidation half equation, reduction half equation and full ionic
equation for Reaction 1.
[8 markah]
[8 marks)

(b) Jadual 10.1 menunjukkan maklumat bagi dua sel elektrolisis.
Table 10.1 shows the informations about two electrolytic cells.

22

Elektrod
Set Elektrolit Electrode Pemerhatian di anod
Electrolyte Katod Anod Observation at anode
Cathode | Anode
Larutan kallumédorxda Gelembung gas fidak
0.0001 mol dm .
3 Karbon | Karbon berwarna terhasil
[ 10.0001 mol dm
; . Carbon | Carbon | Colourless bubble gas
potassium chloride :
. formed.
solution :
Larutan kalium klorida Gas kuning kehijauan
| 1-:0mol dm Karbon | Karbon dibebaskan
1.0 mol dm> potassium | Carbon | Carbon Greenish yellow gas
chloride solution released
Jadual 10.1
Table 10.1




Jadual 10.2 menunjukkan nilai E® bagi beberapa sel setengah.
Table 10.2 shows the E° value for a few half-cells.

Tindak balas sel setengah Nilai E° (V)
Half-cell equation E° value (V)
K" (aklag) T € = K (p's) -2.92
2H" (akraq) +2e = Hag) 0.00
OZ(g) + 2H20(cc/]) + 4e : 4OH- (ak/ aq) +O4O
Clag) + 2e = 2Cl (ak/aq) +1.36
Jadual 10.2
Table 10.2

(1)  Berdasarkan Jadual 10, terangkan mengapa terdapat perbezaan dalam
pemerhatian di anod bagi Set I dan Set I1.
Dalam penerangan anda, sertakan butiran berikut:
e Jon yang dipilih untuk dinyahcaskan
e Sebab bagi pemilihannya
e Hasil tindak balas di anod

Based on Table 10, explain why there are differences in the observation at
anode for Cell 1 and 11.
In your description, include the following aspects:
e Jons selected to be discharged
e Reason of its selection
e  Product formed at anode
[6 markah]
[6 marks]

(i) Cadangkan satu pengubahsuaian yang boleh dilakukan pada Set II untuk
menghasilkan gas kuning kehijauan yang lebih banyak di anod. Berikan satu
alasan.

Suggest one modification that can be made to Set 11 to produce more greenish
vellow gas at the anode. Give one reason.

[2 markah]

[2 marks)

23



11

(@)

Bahagian C
Section C

[20 markah]
[20 marks)

Soalan ini mesti dijawab.
You must answer this question.

Seorang pengusaha industri makanan ingin menghasilkan perisa epal tiruan bagi
minuman dan gula-gula. Bau harum epal dapat dihasilkan apabila satu alkohol dan satu
asid karboksilik bertindak balas melalui kaedah refluks dengan kehadiran mangkin.
Rajah 11.1 menunjukkan struktur bagi sebatian berbau epal itu.

A food industry entrepreneur wants to produce an artificial apple flavour for drinks and
candies. The fragrant apple scent can be produced when an alcohol and a carboxylic
acid are reacted through a reflux method in the presence of a catalyst. Diagram 11.1
shows the structure of the apple scent compound.

Rajah 11.1
Diagram 11.1

(1)  Nyatakan formula am bagi alkohol.
Kenalpasti mangkin yang digunakan dalam pembentukan sebatian berbau epal
dan nyatakan nama bagi sebatian berbau epal itu.
State the general formula of alcohol.
Identify the catalyst used in the formation of the apple scent compound and the

name of the apple scent compound.
[3 markah]

[3 marks]

24



(ii)

Tulis persamaan kimia bagi pembentukan sebatian berbau epal. Kemudian,
hitung jisim sebatian yang terhasil itu jika 0.05 mol alkohol digunakan.
[Jisim atom relatif: C=12,0=16, H=1]
Write the chemical equation for the formation of the apple scent compound.
Then, calculate the mass of the compound formed if 0.05 mol of alcohol is

used.

[Relative atomic mass: C=12,0=16,H = 1]

[4 markah]
[4 marks)

() Rajah 11.2 menunjukkan carta alir penukaran bagi sebatian X. Sebatian X mempunyai
formula am C,H2, dan mempunyai 5 atom karbon per molekul.
Diagram 11.2 shows the schematic diagram of the conversion of compound X.
Compound X has general formula of CoH2n and has 5 carbon atoms per molecule.

Sebatian Q
Compound Q

+H2
G
Ni/ 180 °C

Sebatian X
Compound X

+ air
+ steam
—p

Rajah 11.2

Diagram 11.2

Berdasarkan Jadual 11.2:

Based on Diagram 11.2:

(1)

Sebatian Z
Compound Z

+ larutan K>Cr2O7 berasid
+ acidifed K>Cr207 solution

Sebatian G
Compound G

Kenalpasti sebatian G, sebatian X, sebatian Q dan sebatian Z. Nyatakan

perubahan warna kepada larutan K>Cr207 berasid.

Identify compound G, X, Q and Z. State the colour change on acidified K2Cr207

solution.

23
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[5 marks)



(i) Kejelagaan nyalaan semasa pembakaran dipengaruhi oleh bilangan atom karbon per
molekul bagi sesuatu sebatian. Dengan menggunakan sebatian Q dan satu lagi sebatian
lain daripada siri homolog yang sama dengan sebatian Q, huraikan satu eksperimen
untuk mengkaji hubungan antara bilangan atom karbon per molekul dengan kuantiti
jelaga yang dihasilkan.

Dalam huraian anda, sertakan butiran berikut.

e Nama sebatian lain yang digunakan

e Prosedur

e Jangkaan hubungan antara bilangan atom karbon per molekul dengan kuantiti
jelaga yang dihasilkan

e Pengiraan bagi membuktikan kuantiti jelaga yang dihasilkan bagi sebatian Q dan
satu lagi sebatian yang digunakan
[Jisim atom relatif; C =12, H=1]

Sootiness of flame during combustion is affected by the number of carbon atom per
molecule of the compound. By using compound Q and another one compound from the
same homologous series as compound Q, describe an experiment to study the
relationship between the number of carbon atoms per molecule with the quantity of soot
produced.
In your description, include the following aspects:
e Name of the other compound used
e Procedure
e FExpected relationship between the number of carbon atoms per molecule with
the quantity of the soot produced
e Calculation to verify the quantity of the soot produced of compound Q and other
compound used
[Relative atomic mass; C =12, H=1]
[8 markah]
[8 marks]

KERTAS SOALAN TAMAT
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