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Bahagian A
Section A

|60 markah]
|60 marks]

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

Rajah 1 menunjukkan susunan atom bagi alo1 X yang digunakan untuk membuat landasan
keretapi.
Diagram 1 shows an arrangement of atom of alloy X which is used to make railway track.

Logam tulen Logam asing
Pure metal  Foreign metal

Rajah 1
Diagram 1

(a) Apakah yang dimaksudkan dengan alo1?
What is meant by alloy?

|1 markah/mark]
(b) Berdasarkan Rajah 1,
Based on Diagram 1,

(1) Namakan alo1 X.
Name the alloy X.

[ 1 markah/mark]
(1) Alo1 X terbina dar1 gabungan logam tulen dan logam asing. Nyatakan nama bagi

Alloy X is built from the mixture of pure metal and foreign metal
State the name for

Logam tulen ;... ... ... .. .
Pure metal

Logam asIng ... ... ... ... .
Foreign metal

|2 markah/marks]
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(c) Nyatakan satu sebab mengapa alo1 X sesuai digunakan untuk membuat landasan keretapi.
State one reason why alloy X is suitable for use to make railway track.

[ 1 markah/mark]
Jadual 1 menunjukkan perbandingan antara bilangan proton, bilangan neutron dan bilangan
elektron bagi atom X dan 1on X.

Table 1 shows a comparison between the number of protons, the number of neutrons and the
number of electrons for X atoms and X ions.

Jenis zarah Atom X [on bagi X
Type of particle Atom X lon for X
Bilangan proton 1 P
Number of proton
Bilangan neutron 19 19
Number of neutron
Bilangan elektron 1 10
Number of electron

Jadual 1

Table 1

(a) (1) Apakah yang dimaksudkan dengan nombor proton?
What is meant by proton number?

[1 markah/mark]

(1) Nyatakan dua zarah sub atom yang terdapat dalam nukleus.
State two subatomic particles in the nucleus.

© [2 markah/marks]

(b) (1) Tuliskan susunan elektron bagi atom X.
Write the electron arrangement of atom X.

[ 1 markah/mark]
(11) Tuliskan formula bagi ion X.
Write the formula for ion X.

[ markah/mark]

Selamat mengulangkaji dari telegram@soalanpercubaanspm
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3  (a) Rajah 2.1 menunjukkan proses menyediakan marjerin daripada minyak kelapa sawit

melalu1 proses X.
Diagram 2.1 shows a process of preparing margarine from palm oil through process X.

. _ Proses X
Minyak kelapa sawit Process X Marjerin

Palm oil » | Margarine
+ Mangkin Y
Catalyst Y

Rajah 2.1
Diagram 2.1

Namakan Proses X dan Bahan Y.
Name Process X and Substance Y .

PrOBES X Suics v soials s 5 5006 G T i T 1o et feihas Ty T S5 5
Process X

VISP Y e s cans 5o Saies B i B S L Bl Sah s G M Feam 6 i

Catalyst Y
[2 markah/marks]

(b) Rajah 2.2 menunjukkan sebuah poster “Sayangi Jantung Anda”.
Diagram 2.2 shows a poster “Love Your Heart”.

LOVE YOUR HEART

SAYANGI JANTUNG ANDA!

CON TR OL fatty food intake!
KA WAL pengambilan makanan berlemak!

ORE vegetable oil ,. '_
LEBIHKAN minyak sayuran ¥ B
SS animal fat o %
NGKAN temak haiwan
fat
lemak

©-©

Rajah 2.2
Diagram 2.2

Minyak sayuran dan lemak haiwan mengandungi lemak tepu dan lemak tak tepu.
Berdasarkan Rajah 2.2, kenalpasti jenis lemak yang boleh menyebabkan perubahan
keadaan arter1 tersebut. Terangkan mengapa.

Vegetable oil and animal fats contain saturated and unsaturated fat.

Based on Diagram 2.2, identify the types of fat that cause the change in the condition of
the artery. Explain why.

4541/20© MODUL KECEMERLANGAN SPM 2023 [Lihat halaman sebelah
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[4 markah/marks]

4 Formula empirik bagi logam oksida X dapat ditentukan menggunakan kaedah yang
ditunjukkan dalam Rajah 3. Keputusan eksperimen ditunjukkan dalam Jadual 2.
The empirical formula for oxide of metal X can be determined using the method shown in
Diagram 3. The result of the experiment is shown in Table 2.

Mangkuk pijar
Crucible pot Logam X
T Metal X
Panaskan
Heat
Rajah 3
Diagram 3
Penerangan Jisim/g
Description Mass/ g
Jisim mangkuk pi1jar + penutup 24 ()

Mass of crucible + lid

Jisim mangkuk prjar + penutup + logam X

Mass of crucible + lid + metal X 20y
Jisim mangkuk p1jar + penutup + oksida logam X 18 0
Mass of crucible + lid + oxide of metal X '
Jadual 2
Table 2

(a) Nyatakan maksud formula empirik.
State the meaning of empirical formula.

| | markah/mark]
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(b) Cadangkan satu logam yang formula empiriknya sesuai ditentukan menggunakan

kaedah yang ditunjukkan dalam Rajah 3.
Suggest a metal whose empirical formula is suitable to determine by using the method

shown in Diagram 3.
| 1 markah/mark]

(c) Berdasarkan Jadual 2,
Based on Table 2,

(1)  Tentukan jisim oksigen dan jisim logam X yang terlibat.
Determine the mass of oxygen and the mass of metal X involved.

|2 markah/marks]

(1) Tentukan formula empirik bagi oksida logam X
Determine the empirical formula for metal oxide X.
[Jisim atom relatif /Relative atomic mass : X=24, O=16]

|3 markah/marks]
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Jadual 3 menunjukkan 1on-10n dalam air sungai yang tidak tercemar di Sungai A.
Table 3 shows the ions in unpolluted river water in River A.
Jenis ion Kepekatan (mol dm™)
Type of ion Concentration (mol dm)
SO4*> 0.69 x 10
CI 1.60 x 10
Ca’* 3.30x 10
Mg*" 1.50 x 10
Na* 0.23x10™
K™ 0.30 x 10
Jadual 3
Table 3
Sebuah kilang secara tidak sengaja membebaskan air buangan industri ke dalam Sungai A.
A factory accidently flowed the waste water industry into River A.
(a) Senaraikan anion yang terdapat dalam air sungai yang tidak tercemar di Sungai A.
List the anion present in unpolluted river water in River A.
[ 1 markah/mark]
(b) Selain daripada 10n -10n yang dinyatakan dalam Jadual 3, cadangkan satu kation dan satu
anion yang terdapat dalam air buangan kilang yang menyebabkan air sungai 1tu keruh.
Besides the ions stated in Table 3, suggest one cation and one anion in the waste water
that cause the river water cloudy.
Kation:............................... Anion: ...... ..
Cation Anion
[2 markah/marks]
(c) Ali menggunakan sabun dan air sungair A untuk membersih kesan minyak pada
pakailannya tetapi kotoran tersebut tidak dapat ditanggalkan.
Ali uses a soap and river water in River A to clean oil stain on his clothes but the blood
stain cannot be removed.
(1) Berdasarkan Jadual 3, kenal pasti1 satu 1on dalam air sungai yang boleh menyebabkan
pencucian pakaian menggunakan sabun menghasilkan kekat.
Based on Table 3, identify one ion in river water that can cause cleaning clothes
using soap produce scum.
[ 1 markah/mark])
4541/20© MODUL KECEMERLANGAN SPM 2023 [Lihat halaman sebelah
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(1) Dengan menggunakan bahan kimia yang dinamakan, huraikan bagaimana 1on
dinyatakan di(c)(1) 1itu boleh disingkirkan dari1 air sungai.
By using a named chemical substance, describe how ion stated in (c)(i) can be
eliminate from river water.

[4 markah/marks]
Rajah 4.1 menunjukkan satu produk polimer.
Diagram 4.1 shows a product of polymer.
Polietena
Polyethene
Cawan‘plastik Beg plastik
Plastic cup | Plastic bag
Rajah 4.1
Diagram 4.1
(a) (1) Apakah maksud polimer?
What is the meaning of polymer?
[1 markah/mark]
(1) Nyatakan nama monomer bagi produk polimer dalam Rajah 4.1.
State the name of monomer of polymer product in Diagram 4.1.
[ 1 markah/mark]
4541/20© MODUL KECEMERLANGAN SPM 2023 [Lihat halaman sebelah
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(b) Rajah 4.2 menunjukkan produk getah sintetik yang dihasilkan daripada produk

sampingan petroleum.
Diagram 4.2 shows the product of synthetic rubber which is produced from petroleum
by product

Rajah 4.2
Diagram 4.2

Nyatakan dua kaedah pelupusan barangan dalam Rajah 4.2 dan terangkan bagaimana
barangan tersebut mengakibatkan pencemaran alam sekitar.

State two method how to dispose of item in Diagram 4.2 and explain how the item can
cause environmental pollution.

|3 markah/marks]

(c) Suatu eksperimen telah dijalankan untuk mengkaji kekenyalan getah X dan getah Y.

Jadual 4 menunjukkan keputusan eksperimen tersebut.
An experiment was carried out to investigate the elasticity of rubber X and rubber Y.
Table 4 shows the result of the experiment.

o — Panjang kepipgan
Panjang asal kepingan getah Efr:?)graalial%(l)a
Jenis getah kepingan getah | dengan pemberat l:::lialihkan (cm)g
Type of | Set (cm) 100 g (cm)
. Length of rubber
rubber Initial length of | Length of rubber e B PO
rubber strip (cm) | strip with 100 g Pw &
wehit o) weight is removed
(cm)
I 12.00 12.35 12.10
Seltans |0 12.00 12.25 12.10
I11 12.00 12.30 12.15
I 12.00 12.05 12.00
oo ¥ 12.00 12.10 12.05
I11 12.00 12.00 12.00

Jadual 4
Table 4
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Berdasarkan Jadual 4, banding kekenyalan getah X dan getah Y.

Terangkan jawapan anda.
Based on Table 4, compare the elasticity between rubber X and rubber Y.

Explain your answer.

|4 markah/marks]
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Rajah 5.1 menunjukkan susunan radas bagi satu eksperimen untuk mengkaji beza keupayaan
antara dua elektrod dalam tindak balas redoks.

Diagram 5.1 shows the apparatus set-up for an experiment to study the potential difference
between two electrodes in a redox reaction.

Elektrod kuprum
Copper electrode

Elektrod zink
Zinc electrode

Larutan kuprum(II) sulfat
1.0 mol dm™

[Larutan zink nitrat
1.0 mol dm™

1.0 mol dm? 1.0 mol dm? of
of zinc nitrate solution Pasu berliang copper(ll) sulphate solution
Porous pot
Rajah 5.1
Diagram 5.1

(a) Nyatakan warna bagi larutan kuprum(II) sulfat.
State the colour of copper(ll) sulphate solution.

|1 markah/mark]
(b) Kenal pasti semua kation yang hadir dalam pasu berliang.
Identify all the cations present in the porous pot.

| | markah/mark]
(c) Jadual 5.1 menunjukkan sebahagian daripada Sir1 Keupayaan Elektrod Piawai.
Table 5.1 shows a part of Standard Electrod Potential Series.

Tindak balas sel setengah 0
E 297K
Half- cell reaction dhils
Mg* + 2¢ = Mg -2.38
Zn*t + 2¢e = Zn -0.76
Fe’* + 2¢e = Fe -0.44
Cu* + 2¢ = Cu +0.34
Jadual 5.1
Table 5.1
4541/20© MODUL KECEMERLANGAN SPM 2023 [Lihat halaman sebelah
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Berdasarkan Rajah 5.1 dan Jadual 5.1,
Based on Diagram 5.1 and Table 5.1,

(1) tuliskan notasi sel untuk tindak balas itu.
write the cell notation for the reaction.

 [2 markal/marks]
(11) hitung nila1 E®%; bagi tindak balas 1tu.
calculate the value of the E' . for the reaction.

| I markah/mark]
(111) Berdasarkan jawapan anda di 8(c)(11), apakah yang perlu anda lakukan kepada

anod untuk meningkatkan nilai E°.? Terangkan jawapan anda.

Based on your answer in 8(c)(ii), what should you do to the anode to increase the
value of E’..;? Explain your answer.

|3 markah/marks]
(d) Rajah 5.2 menunjukkan dua sel elektrolisis larutan natrium klorida, NaCl dengan

kepekatan berbeza menggunakan elektrod karbon.

Diagram 5.2 shows the two-electrolysis cell of sodium chloride, NaCl solution with
different concentration using carbon electrode.

] == ( Larutannatrium | == o | | Larutan natrium
“[el===755=| klorida pekat = | 1= klorida cair
“HE===ZFH=| Concentrated =F =| Diluted sodium
SiSSSSSHNS sodium chloride chloride

solution solution
Set | Set 11
Rajah 5.2
Diagram 5.2

Jadual 5.2 menunjukkan nilai keupayaan elektrod piawai sel setengah bagi beberapa
bahan.

Diagram 5.2 shows the standard electrode potential values of half-cells for some
substance

4541/20© MODUL KECEMERLANGAN SPM 2023 [Lihat halaman sebelah
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Reaction of halfcells | E/V @K
Na" + le = Na —2.71
H* # 2¢ = Hs +0.00
02 + 2H20 + 4e = 40H +0.40
Ch+ 2¢ = 2CI + 1.36

Jadual 5.2
Table 5.2

2

Tanda X
Mark X

Rajah 6.1
Diagram 6.1

4541/2© MODUL KECEMERLANGAN SPM 2023

Berdasarkan Rajah 5.2 dan Jadual 5.2, terangkan perbezaan pemerhatian pada anod

bagi kedua-dua set eksperimen 1tu.
Based on Diagram 5.2 and Table 5.2, explain the differences of observation at the

anode for both set of the experiment.

|2 markah/marks]

Rajah 6.1 menunjukkan susunan radas bagi Eksperimen I dan Eksperimen 11 pada suhu
yang berbeza untuk menentukan kadar tindak balas antara natrium tiosulfat dengan asid
sulfurik.

Diagram 6.1 shows the apparatus set up for Experiment I and Il at different
temperatures to determine the rate of reaction between sodium thiosulphate with
sulphuric acid.

Larutan natrium tiosulfat
+ asid sulfurik

Sodium thiosulphate

+ sulphuric acid

Kertas putih
White paper
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Jadual 6 menunjukkan keputusan dua eksperimen itu.

Table 6 shows the result of the experiment.

4541/2

Masa untuk tanda
“X” hilang dari
Eksperimen Bahan tindak balas penglihatan /s
Experiment Reactants Time taken for the
mark “X” to disappear
Jrom sight / s
50 cm? larutan natrium tiosulfat 0.2 mol
dm™ + asid sulfurik 1.0 mol dm™
[ berlebihan pada 30°C 40
50 cm® of 0.2 moldm™ sodium
thiosulphate solution + 1.0 mol dm™
excess sulphuric acid at 30°C
50 cm? larutan natrium tiosulfat 0.2 mol
dm™ + asid sulfurik 1.0 mol dm™
1 berlebihan pada 40°C 50
50 cm’® of 0.2 moldm™ sodium
thiosulphate solution + 1.0 mol dm™
excess sulphuric acid at 40°C

Jadual 6
Table 6
Berdasarkan Rajah 6.1 dan Jadual 6,
Based on Diagram 6.1 and Table 6,
(1) Apakah warna mendakan sulfur?

What is the colour of sulphur precipitate?

(n)  Hitungkan kadar tindak balas bagi
Calculate the average rate of reaction for:

Eksperimen I
Experimen 1

4541/2© MODUL KECEMERLANGAN SPM 2023

* [1 markah/mark
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Eksperimen 11
Experimen 11

[2 markah/marks]

(1)  Bandingkan kadar tindak balas Eksperimen I dan Eksperimen 11.
Compare the rate of reaction of Experiment | and Experiment 11.

| | markah/mark]

(iv)  Terangkan jawapan anda di (a)(111) menggunakan teor1 perlanggaran.
Explain your answer in (a)(111) using collision theory.

|3 markah/marks]
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(b) Rajah 6.2 menunjukkan Hani dan Lela menjemur pakaian mereka dalam dua situasi
yang berbeza. Pada pukul 7.00 pagi, Hani menjemur pakaiannya di balkoni yang
berbumbung manakala Lela menjemur pakaiannya di bawah cahaya matahari.
Diagram 6.2 shows Hani and Lela hang their clothes in two difference situations. At

7.00 a.m, Hani hang her clothes at the balcony under the roof while Lela hangs her
clothes outside the house under the sun light.

Pagi (Jemur kain) & ) Petang (Angkat kain)
Morning (Hang clothes) y ,I 3 Afternoon (Collect clothes)
Nees

.
— Hani
eriee I— Situasi 1

Situation 1

Morning (Hang clothes)

’*7?“

VT

Pagi (Jemur kain) [ ’j .
) 3

g

Lela

Situasi 11
Situation 11

Rajah 6.2
Diagram 6.2

Berdasarkan maklumat dalam Rajah 6.2, situasi manakah boleh menyebabkan pakaian
mengering dengan lebih cepat. Terangkan jawapan anda.

Based on information in Diagram 6.2, which situation can cause the clothes to dry
faster? Explain your answer.

|3 markah/marks]
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Bahagian B
Section B
|20 markah/ 20 marks]

Jawab mana-mana satu soalan daripada bahagian ini.
Answer any one question from this section.

9 (a) Rajah 7.1 menunjukkan susunan elektron bagi atom unsur X dan unsur Y yang
terletak dalam kumpulan yang sama dalam Jadual Berkala Unsur.
Diagram 7.1 shows the electron arrangement for atoms of element X and element Y
which are located in the same group in the Periodic Table of Elements.

Rajah 7.1
Diagram 7.1

Berdasarkan Rajah 7.1,
Based on Diagram 7.1,

(1)  Nyatakan maksud bagi elektron valens dan nyatakan kumpulan di mana
terletaknya unsur X dan unsur Y dalam Jadual Berkala Unsur.
State the meaning of valence electron and state the group where element X
and element Y are located in the Periodic Table of Elements.

|2 markah/ 2 marks]

(11)  Tulis persamaan kimia bagi tindak balas antara unsur X dan gas oksigen.
Hitung jisim hasil tindak balas yang diperoleh jika 1200 cm® gas oksigen
digunakan dalam tindak balas tersebut.

[Jisim atom relatif: O = 16, X = 23; Is1 padu molar gas pada keadaan bilik =
24 dm> mol™]

Write the chemical equation for the reaction between element X and
oxygen gas.

Calculate the mass of the product obtained if 1200 cm?® of oxygen gas is used
in the reaction.

[Relative atomic mass: O = 16, X = 23; Molar volume of gas at room condition
=24 dm’ mol™']

(5 markah/ 5 marks]
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(111)  Unsur X dan unsur Y menunjukkan sifat kimia yang sama tetapt dengan
kereaktifan yang berbeza.
Bandingkan kereaktifan unsur X dan unsur Y.
Terangkan jawapan anda.
Element X and element Y shows the same chemical properties but with
different reactivity.
Compare the reactivity of element X and element Y.

Explain your answer.
|3 markah/ 3 marks]

(b) Rajah 7.2 menunjukkan susunan elektron bagi sebatian A dan sebatian B.
Diagram 7.2 shows the electron arrangement of compound A and compound B.

Sebatian A
Compound A

DEORG

Sebatian B
Compound B

- __2- +

Rajah 7.2
Diagram 7.2

Berdasarkan Rajah 7.2,
Based on Diagram 7.2,

(1)  Apakah maksud bagi kation?
What is the meaning of cation?

|| markah/ 1 mark]
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(11)  Unsur R bertindak balas dengan unsur P membentuk sebatian A manakala
membentuk sebatian B apabila 1a bertindak balas dengan unsur Q.
Tentukan jenis ikatan yang terbentuk dalam sebatian A dan sebatian B.

Terangkan pembentukan bagi salah satu sebatian sama ada sebatian A atau
sebatian B.

Element R reacts with element P to form compound A while compound B is
formed when it reacts with element Q.

Determine the type of bond formed in compound A and compound B.

Explain the formation of one of the compounds either compound A or
compound B.

|7 markah/ 7 marks]

(1) Takat lebur sebatian B adalah lebih tinggi daripada sebatian A.
Terangkan mengapa.

The melting point of compound B is higher than compound A.
Explain why.

|2 markah/ 2 marks]
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10 (a) Rajah 8.1 menunjukkan bahan tindak balas dan nilai haba peneutralan, AH bagi
tindak balas larutan kalium hidroksida dengan asid HA dan asid HB. Kedua-dua asid
HA dan asid HB adalah asid monoprotik.
Diagram 8.1 shows the reactants and the value of the heat of neutralization, AH for
the reaction of potassium hydroxide solution with HA acid and HB acid. Both HA
acid and HB acid are monoprotic acids.

Bahan tindak balas Haba peneutralan, AH
Reactants Heat of neutralisation,
AH
- x kJ mol"!
-y kJ mol!
(k)
e ©
(k)
e @ /)

Rajah 8.1
Diagram 8.1

Nilai - x kJ mol™! adalah lebih kecil dari - y k] mol!. Cadangkan nama bagi asid HA
dan asid HB dan tuliskan persamaan kimia bagi tindak balas salah satu asid yang

dinamakan dengan larutan kalium hidroksida. Terangkan mengapa terdapat
perbezaan dalam nilai haba peneutralan itu.

The value of - x kJ mol! is smaller than - y kJ mol!. Suggest the name of HA acid
and HB acid and write the chemical equation for the reaction of one of the named
acid with potassium hydroxide solution. Explain why there is a difference in the value
of heat of neutralisation.
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(b) Rajah 8.2 menunjukkan graf haba pembakaran alkohol melawan bilangan atom

Haba pembakaran gt e
(kJmol'l) EENSENSEE EEESNEEEEE INNERENER :::;:;::;::::::;:::;::;:;:::::::::;:15;;;-{;_53-:::;:;
Heat of combustion

(mol') - 3000FSHEH R

karbon per molekul alkohol.

Diagram 8.2 shows a graph of the heat of combustion of alcohol against number of
carbon atom per molecule of alcohol.

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

____________________________________________________________________

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

rrrrrrrrrrrrrrrr

......

JJJJJ

2500 -

2250 BB EE R R R e e e R

2000}

750t b

1000 T e

Rajah 8.2
Diagram 8.2

(1) Nyatakan definisi bagi haba pembakaran. Berdasarkan Rajah 8.2, bandingkan

nilai haba pembakaran bagi etanol dan propanol. Terangkan jawapan anda dari
segl pembentukan ikatan dalam molekul karbon dioksida dan air yang terhasil.
Apakah nilai haba pembakaran etanol, C;HsOH?
State the definition of heat of combustion. Based on Diagram 8.2, compare the
heat of combustion of ethanol and propanol. Explain your answer in terms of
the formation of bond in carbon dioxide and water molecule produced. What is
the value of heat combustion of ethanol, C:2HsOH?

[6 markah/marks]
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(11) Tulis persamaan kimia bagi pembakaran lengkap propanol. Jika 1.08 g propanol

digunakan untuk memanaskan 200 cm’ air, hitung bilangan mol propanol dan
perubahan suhu semasa tindak balas.

[Diberi jisim molar propanol = 60 g mol']
[Muatan baba tertentu bagi air, c =4.2 J g'! °C"!, Ketumpatan air = 1.0 g cm™]
Write a chemical equation for the complete combustion of propanol. If 1.08 g

of propanol is used to heat 200 cm’ of water, calculate the number of moles of
propanol and the temperature change during the reaction.

[Given that molar mass of propanol = 60 g mol']
[Specific heat capacity of water, ¢ = 4.2 J g °C/,
Density of water = 1.0 g cm™ 1

|5 markah/marks]

(c) Nilai bahan api1 1alah jumlah tenaga haba terbebas apabila 1 g bahan ap1 terbakar
lengkap dalam oksigen. Jadual 7 menunjukkan nilai-nilai haba pembakaran dan jisim
molar bagi dua jenis bahan api.

Fuel value is the amount of heat energy released when 1 g of fuel is burned completely
in oxygen. Table 7 shows the value of heat of combustion and molar mass for two

types of fuel.
Jenis bahan api Haba pembakaran (kJ mol™') Jisim molar (gmol™)
Type of fuel Heat of combustrion (k] mol™') Molar mass (gmol™)
Butana 28380 58
Butane
Butanol 2679 74
Butanol
Jadual 7
Table 7

Berdasarkan Jadual 7, tentukan bahan api terbaik yang boleh digunakan dan berikan
satu sebab kepada jawapan anda.

Based on Table '], Determine the best fuel to be used and give a reason for your
answer.

|2 markah/marks]|
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Bahagian C
Section C

[20 markah]

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

Jadual 8 menunjukkan sifat sebatian karbon X, sebatian karbon Y dan sebatian karbon Z yang
mempunyal dua atom karbon permolekul.

Table 8 shows the properties of three carbon compounds X, Y and Z that consist of two carbon
atoms permolecule.

Sebatian karbon Sifat
Carbon compound Properties

e Larut dalam air
Dissolve in water
X e Bertindak balas dengan bes menghasilkan garam
karboksilat dan air
Reacts with base to produce carboxylate salt and water

e Tidak larut dalam air
Does not dissolve in water.

e Menyahwarna warna perang air bromin
Decolourises the brown colour of bromine water

e Larut dalam air
Dissolve in water
L e Mudah terbakar dengan nyalaan biru dan tidak
menghasilkan jelaga
Easily burned with blue flame and does not produce soot

Jadual 8
Table 8

(a) Apakah yang dimaksudkan dengan sebatian karbon dan nyatakan jenis sebatian karbon
yang berasal daripada benda hidup. Lukis struktur formula bagi sebatian karbon X dan Y.
What is meant by carbon compound and state the type of carbon compound that originated
from living things. Draw the structural formula for carbon compound X and Y.

[4 markah/marks]|

(b) Berdasarkan maklumat dalam Jadual 8, nyatakan sir1i homolog bagi X, Y dan Z. Sebatian

karbon Z boleh ditukar kepada sebatian karbon X melalui satu proses. Huraikan secara
ringkas langkah proses tersebut di dalam makmal. Huraian disertakan dengan nama hasil
tindak balas.
Based on information in Table 8, state the homologous series of X, Y and Z. Carbon
compound Z can be converted to carbon compound X through a process. Describe briefly
the steps of the process in the laboratory. The description includes the name of the product
of the reaction.

[ 10 markah/marks]
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(c) Sebatian karbon boleh terbakar lengkap dalam udara menghasilkan air dan karbon dioksida.
Tulis persamaan kimia bagi pembakaran lengkap untuk sebatian karbon Y dan sebatian
karbon Z. Hitung isipadu gas karbon dioksida yang terhasil apabila 0.02 mol sebatian
karbon Z terbakar lengkap.

Carbon compounds can be completely burnt in the air to produce water and carbon dioxide.
Write a chemical equation for the complete combustion for carbon compounds Y and Z.
Calculate the volume of carbon dioxide gas produced when 0.02 mol of carbon compound
Z is burnt completely.

Isipadu molar gas pada keadaan bilik: 24 dm® mol']
Molar volume of gas at room conditions: 24 dm> mol™']

|6 markah/marks]
KERTAS SOALAN TAMAT
END OF QUESTION PAPER
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