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Bahagian A
[ 60 markah]

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

1  Jadual 1 menunjukkan empat bahan dan formula kimianya.
Table I shows four substances and its chemical formula.

Bahan Formula kimia
Substance Chemical formula
Helium
H
Helium .
Klorin
Ch
Chlorine
Naftalena CoHs
Naphtalene
Zink klorida ZnCls
Zinc chloride
Jadual 1
Table 1

Berdasarkan Jadual 1,
Based on table 1,

(a) Senaraikan semua zarah subatom.
List all subatomic particle in an atom.

[1 markah]
|1 mark]

(b) Zink klorida adalah suatu bahan kimia. Nyatakan zarah yang hadir dalam bahan

tersebut.
Zinc chloride is a chemical substance. State the particles present in the
substance.
[1 markah]
|1 mark]
2
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(¢)  Apakah keadaan fizik klorin pada keadaan bilik?
What is the physical state of chlorine in room condition?

|1 markah]
[1 mark]
(d) Kelaskan bahan tersebut kepada unsur dan sebatian.
Classified the substancse into element and compound.
[2 markah]
[2 marks]

2 Rajah 2 menunjukkan formula struktur bagi polipropena, iaitu polimer yang digunakan
dalam beberapa jenis barangan plastik.
Diagram 2 shows the structural firmula of polypropene, a polymer used in some type
of plastic products

| H CH,

H H

Rajah 2
Diagram 2

(a) Lukis dan namakan monomer bagi polipropena.
Draw and name the monomer of polypropene

[2 markah]|
[2 marks]
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(b) Nama tindak balas pempolimeran yang menghasilkan polipropena?
Name the type of polymerisation reaction that produces polypropene?

[1 markah]|
[1 mark)

(¢)  Salah satu kegunaan polipropena adalah dalam bidang tekstil. Nyatakan dua
pencapaian bidang tekstil yang dapat dicapai dalam bidang teknologi nano?

One of the uses of polypropylene is in the texiles industry. State two achievement
of nano technology in textile industry?

[2 marks]

3  Rajah 3.1 menunjukkan piala yang dimenangi oleh sekolah Ali pada tahun 2021 dalam
Pertandingan Saintis Muda. Piala yang mereka terima disimpan dalam galeri
sekolah.dan masih kelihatan berkilat.

Diagram 3.1 shows the trophy won by Ali's school in 2021 in the Young Scientist

Competition. The trophies they received are kept in the school gallery and still look
shiny.

Rajah 3.1
Diagram 3.1

(a) Piala tersebut diperbuat daripada gangsa.
The trophy is made from bronze.
(1)  Nyatakan unsur utama dalam gangsa.
State the main element in bronze.

|1 markah]
[1 mark]
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(11) Lukiskan susunan atom dalam gangsa.
Draw the arrangement of atoms in bronze.

|2 markah]
|2 marks]

(b) Rajah 3.2 menunjukkan susunan radas pemanasan garam natrium karbonat.
Diagram 3.2 shows shows a set up apparatus of heating sodium carbonate salt.

Natrium karbonat Natrium karbonat
Sodium carbonate Sodium carbonate
Tabung uji Tabung uji
Test tube Test tube
N 77775, %
I “ZZZh Selepas 5 minit I
After 5 minutes
Panaskan Panaskan
Heat Heat
Rajah 3.2
Diagram 3.2

(¢) Izan memanaskan garam natrium karbonat di dalam tabung uji. Selepas 5 minit

didapati tabung uji1 berubah bentuk. Sebagai seorang pelajar kimia, cadangkan
alat radas yang lebih sesuai digunakan bagi menggantikan tabung uji tersebut
dan terangkan kenapa. Beri satu sebab.
Izan heats the sodium carbonate salts in the test tube. After 5 minutes it was
found that the test tube changedits shape. As a chemistry student, suggest a
more suitable apparatus to be used to replace the test tube and explain why.
Give one reason.

| 3 markah]
[3 marks]
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4  Jadual 4 menunjukkan monomer yang membentuk polimer semulajadinya serta
formula molekul untuk monomer tersebut.

Table 4 shows examples of monomers that form its natural polymers and molecular
formula for the monomer.

Monomer Formula molekul Polimer
Monomer Molecular formula Polymer
Glukosa CeH 1206 Kanji dan selulosa
Glucose Starch and cellulose
[soprena CsHs Getah ashi
Isoprene Natural rubber
Asid amino C.HsNH>COOH Protein
Amino acid Protein
Jadual 4
Table 4

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

|1 markah]

|1 mark]
(b) Nyatakan formula empirik bagi glukosa.
State the empirical formula for glucose.

|1 markah]

[1 mark]

(¢c) Glukosa diperlukan oleh tubuh badan manusia untuk menghasilkan tenaga
melalui proses aerobik. Persamaan kimia keseluruhan untuk repirasi aerobik 1alah
Glucose is needed by the human body to produce energy through aerobic
processes. The overall chemical equation for aerobic respiration is

CeHi206 + 602 mmmp [2H>0 + 6CO:2

Nyatakan maklumat kualitatif yang boleh diperolehi berdasarkan persamaan
kimia tersebut.

State the qualitative information that can be obtained based on the chemical

equation.
" [1 markah]
[1 mark]
6
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Farid ingin mempelbagaikan produk kilang berasaskan getah milik keluarganya
daripada sarung tangan pembedahan kepada tayar kereta. Sebagai pelajar kimia,
terangkan bagaimana anda boleh membantu Farid menghasilkan getah yang lebih

kuat dan kenyal? Terangkan mengapa getah yang dihasilkan mempunyai sifat

yang begitu berbeza berbanding dengan sifat asal getah?

Farid wants to diversify his family's rubber-based factory products from surgical

gloves to car tires.As a chemistry student, explain how you can help farid produce

stronger and more elastic rubber? Explain why the produced rubber has

properties that are so different compared to the original properties of the rubber?

|4 markah]
[4 marks]

5 Jadual 5 menunjukkan maklumat unsur dalam Jadual Berkala Unsur. Huruf yang

digunakan bukan merupakan simbol sebenar unsur.

Table 5 shows the information of elements in the Periodic Table of Elements. The letters
shown are not the actual symbols of the elements.

Unsur P Q R S i U \Y
Element
Nombor proton 11 12 13 14 15 16 Ly
Proton number
Sifat oksida Bes Bes Asid | Asid Asid | Asid
Property of oxide Basic | Basic | ...... | Acidic | Acidic | Acidic | Acidic
Jadual 5
Table 5
Berdasarkan Jadual 5,
Based on Table 5,
(a) Nyatakan sifat oksida bagi oksida R.
State the property of oxide for R oxide.
[1 markah]
[1 mark]
(b) Nyatakan kala bagi unsur-unsur 1ini.
State the period for these elements.
|1 markah]|
[1 mark]
7
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(c) (1) Nyatakan perubahan bagi saiz atom bagi unsur-unsur tersebut merentasi kala
dari kir1 ke kanan dalam Jadual Berkala Unsur.

State the change in the atomic size of the elements from left to right in Periodic

Table of An Element.
[1 markah ]
[1 mark]
(1) Berikan sebab bagi jawapan anda di 2 (c) (1).
Give reasons for your answer in 2 (c) (i).
[2 markah]
|2 marks)
(d) P bertindak balas dengan V membentuk suatu sebatian.
P reacts with V to form a compound.
(1) Namakan jenis ikatan yang terbentuk.
Name the type of bond formed.
[1 markah ]
[1 mark]

(11) Tulis persamaan kimia bagi pembentukan sebatian yang terbentuk.
Write the chemical equation for the formation of the formed compound.

* [2 markah]
[2marks]
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6 Rajah 6 menunjukkan formula struktur bagi sebatian P, Q, R dan T.
Diagram 6 shows the structural formulae of compounds P, Q, R and T.

H H H
Y o
H—C—C—C—C—H
H—C—C—C—C—C—H | ]
[ D H H H
H HH H H H—C—H
!
Sebatian P H
Compound P Sebatian Q
Compound Q
RS o
| | I
H-C—C=C—-C—C—H H—?'-C=C“
| |
H H H b
—U—H
Sebatian R |
Compound R
Sebatian T
Compound T
Rajah 6
Diagram 6

I—-0O—I
I
x

4541/2

Sebatian P dan Q merupakan isomer bagi sebatian hidrokarbon tepu manakala sebatian

R dan T pula adalah isomer bagi suatu sebatian hidrokarbon tidak tepu.

Compounds P and Q are isomers of a saturated hydrocarbon compounds while

compounds R and T are isomers of an unsaturated hydrocarbon compound.

Berdasarkan rajah 6,
Based on Diagram 6,

(a) Apakah dimaksudkan dengan isomer?
What is meant by isomer?

[1 markah]
[Imark]
(b) Namakan sebatian T mengikut penamaan IUPAC.
Name compound T according to the IUPAC nomenclature.
[1 markah ]
[Imark]
9
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(¢c) Lukis formula struktur bagi satu isomer lain bagi sebatian karbon P dan Q.
Draw the structural formula for another isomer of carbon compounds P and Q.

[1 markah |
[ 1mark]

(d) Sebatian R boleh ditukar kepada sebatian P. Tuliskan persamaan kimia bagi
tindakbalas penambahan yang berlaku.
Compound R can be converted to compound P. Write the chemical equation for
the addition reaction occur.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

|2 markah]
[2 marks]

(e) Persamaan kimia dibawah menunjukkan tindak balas pembakaran lengkap bagi
300 cm® sebatian P.

The chemical equation below shows a complete combustion reaction of 300cm’
of compound P.

 CsHjpx + O — H>O + CO2

Seimbangkan persamaan kimia tersebut dan hitung jisim gas karbon dioksida
yang terbentuk.

[Jisim atom relatif: C=12, O=16, Isipadu molar = 24 dm® mol"' pada keadaan

bilik]
Balance the chemical equation and calculate the mass of carbon dioxide gas
formed.
[Relative atomic mass: C=12, O=16, Molar volume = 24 dm’ mol! at room
temperature].
[4 Markah ]
[4 marks]
10
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7  Rajah 7.1 menunjukkan susunan elektron bagi atom karbon, oksigen dan magnesium.
Diagram 7.1 shows the arrangement of carbon atom, oxygen atom and magnesium
atom.

@) (&

Atom karbon Atom oksigen Atom magnesium
Carbon atom Oxygen atom Magnesium atom
Rajah 7.1
Diagram /.1

Berdasarkan Rajah 7.1,
Based on Diagram 7.1,

(a) Atom oksigen bertindak balas dengan atom magnesium untuk membentuk suatu
sebatian.
Oxygen atom reacts with magnesium atom to form a compound.

(1) Apakah jenis sebatian yang terbentuk?
What is the type of compound formed?

|1 markah]
[1 mark]

(1) Lukiskan rajah susunan elektron bagi sebatian yang terbentuk.
Draw a diagram of the electron arrangement of the compound formed..

|2 markah]
|2 marks]
(b) Nyatakan sifat fizik sebatian kovalen?
State the physical properties of covalent compound?
[1 markah]
|1 mark]
11
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Rajah 7.2 menunjukkan struktur berlian dan struktur metana. Berlian dan metana
merupakan sebatian kovalen.

Diagram 7.2 shows the diamond structure and methane structure. Diamond and
methane are covalent compounds.

?

Berlian Metana
Diamond Methane
Rajah 7.2
Berdasarkan Rajah 7.2, Diagram 7.2
Based on Diagram 7.2,

(1) Bandingkan takat lebur dan takat didih bagi berlian dan metana.
Compare the melting point and boiling point of diamonds and methane.

| Imarkah]
[1mark]

(1) Ramalkan kekonduksian elektrik berlian. Justifikasikan jawapan anda.
Predict the electrical conductivity of diamonds. Justify your answer.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

|2 markah]
|2 marks)

Kuprum, Cu merupakan logam yang lazim digunakan dalam pembuatan wayar
elektrik.

Copper, Cu is a metal that is commonly used in the manufacturing of electric
wires.

12
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Terangkan secara ringkas bagaimana logam ini berupaya mengkonduksikan
elektrik.

Explain briefly how this metal can conduct electricity.

|3 markah]
|3 marks]

8  Jadual 8 menunjukkan maklumat yang diperolehi dalam menentukan haba pemendakan
plumbum(Il) sulfat. Eksperimen dijalankan dengan mencampurkan 25 c¢m’ larutan
plumbum(1I) nitrat 0.5 mol dm™ dengan 25 cm’ larutan kalium sulfat 0.5 mol dm™.
Table 8§ shows the information obtained in determining the heat of precipitation of
lead(Il) sulfate. The experiment was conducted by mixing 25 cm’ of 0.5 mol dm”
lead(I1) nitrate solution with 25 cm3 of 0.5 mol dm™ potassium sulfate solution

Suhu awal larutan plumbum(II) nitrat 12 00C
Initial temperature of lead(1l) nitrate solution '
Suhu awal larutan kalium sulfat 0
s : . 29.0°C
Initial temperature of potassium sulfate solution
Suhu tertinggi campuran 33.00C
The highest temperature of the mixture '
Jadual 8
Table 8

(a) Apakah yang dimaksudkan dengan haba pemendakan bagi eksperimen tersebut.
What is meant by the heat of precipitation for the experiment.

[1 markah ]

| ] mark]
(b)  Tuliskan persamaan ion bagi tindak balas ini.
Write the ionic equation for this reaction.

[1 markah]

|1 mark)]

13
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(c) Hitungkan bilangan mol 1on plumbum(II) dan ion sulfat yang wujud dalam setiap
larutan tersebut

Calculate the number of moles of lead(ll) ions and sulphate ions present in each
solution

(1)  1on plumbum(II)
lead(Il) ion

(11) 10n sulfat
sulphate ion

|2 markah]|
|2 marks)]

(d) Hitungkan perubahan haba yang berlaku di dalam tindak balas ini.
[Muatan haba tentu = 4.2 J g”' °C "' | ketumpatan larutan = 1 g cm™ |
Calculate the heat change that occurs in this reaction.

[Specific heat load = 421 g °C ', density of the solution = 1 gcm™ ]

[1 markah]
|1 mark|
(e) Hitungkan haba pemendakan tindak balas ini.
Calculate the heat of precipitation of this reaction.
[1 markah |
[1 mark]
14
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(f) Lukiskan gambar rajah aras tenaga bagi tindak balas pemendakan ini.
Draw an energy level diagram for this precipitation reaction.

[2 markah]
|2 marks]

(g) Semasa perlawanan bola sepak, seorang pemain mendapati lututnya bengkak
selepas berlanggar dengan pemain lawan. Ahli fisioterapi telah meletakkan
ketulan ais pada lutut pemain 1tu untuk mengurangkan kesakitan.

During a soccer match, a player found his knee swollen after colliding with an

opposing player. Physiotherapists have placed ice packs on the player's knee to
ease the pain.

Sebagai seorang pelajar kimia, cadangkan kaedah lain untuk membantu pemain
itu meredakan kesakitan. Terangkan bagaimana?

As a chemistry student, suggest other methods to help the player to relieve the
pain. Explain how?

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

[2 markah ]
[2 marks]

13
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Bahagian B
[20 markah]

Jawab mana-mana satu soalan dalam bahagian ini.

9 Rajah 9.1 menunjukkan persamaan tindak balas antara magnesium dan asid P. Asid P
1alah asid monoprotik.
Diagram 9.1 shows the equation reaction between magnesium and acid P. Acid P is
a monoprotic acid.

Mg + Asid P » Garam Q + Ho>
Mg + Acid P » Salt Q + H»
Rajah 9.1
Diagram 9.1

(a) Berdasarkan Rajah 9.1,
Based on Diagram 9.1,
e Nyatakan maksud asid monoprotik dan berikan satu sifat fizik bagi asid
1ni.
e (Cadangkan asid P dan kenal pasti garam Q
e State the meaning of monoprotic acid and state one physical properties
for this acid .
o Suggest acid P and identify salt Q..
[4 markah]|
[4 marks]

(b) Rajah 9.2 menunjukkan carta alir bagi garam magnesium.
Garam magnesium sultat, MgSO4, magnesium klorida, MgCl» dan magnesium
nitrat, Mg(NO3)2 boleh ditukarkan kepada magnesium karbonat, MgCO3 melalui
tindak balas I. Garam magnesium karbonat, MgCQOs terurai melalui tindak balas
[ menghasilkan magnesium oksida, MgO dan gas P.
Diagram 9.2 shows a flow chart of magnesium sallt.
Magnesium sulphate, MgSQ4, magnesium chloride, MgCl> and magnesium
nitrate, Mg(NQO3): salts can be converted to magnesium carbonate, MgCQOj3
through reaction 1. Magnesium carbonate, MgCQOj salt decomposes through
reaction Il to form magnesium oxide, MgO and gas P.

16
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MgS0, \ + Larutan R
+ Solution R

MeCl, |— » > | MgCOx

Garam T
T T Salt

/" Tindak balas I
Mg(NO3)2 Reaction I

Tindak balas 11
Reaction Il

v

MgO + gasP
MgO + gas P

Rajah 9.2
Diagram 9.2

Berdasarkan Rajah 9.2,
Based on Diagram 9.2,

(1)

(11)

Pilih salah satu di antara 3 garam magnesium yang akan bertindak balas
dengan larutan R melalui tindak balas I untuk menghasilkan magnesium

karbonat , MgCO3 dan garam T dan
e cadangkan larutan R yang sesuai serta
e (tuliskan persamaan kimia yang terlibat

Choose one of the 3 magnesium salts that will react with solution R
through reaction I to produce magnesium carbonate, MgCO3 and salt T
and

e suggest the appropriate solution R as well

e write the chemical equation involved

[3 markah]
[3 marks]

Namakan tindak balas Il dan terangkan bagaimana untuk menguji
kehadiran gas P.

Name reaction Il and explain how to test for the presence of gas P.
[3 markah]
[3 marks]

17
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Suatu eksperimen telah dijalankan untuk mengkaji sifat keasidan dan
kekonduksian elektrik bagi larutan A dan larutan B. Larutan A dan larutan B
adalah campuran asid etanoik glasial dengan dua pelarut yang berbeza, pelarut
K dan pelarut L.
An experiment is carried out to study the acidic properties and electrical
conductivity of solutions A and B. Solutions A and B are the mixture of glacial
ethanoic acid with two different solvents, solvents K and L.

Larutan A : Asid etanoik glasial + Pelarut K
Solution A : Glacial ethanoic acid + Solvent K

Larutan B : Asid etanoik glasial + Pelarut L
Solution B : Glacial ethanoic acid + Solvent L

Rajah 9.3 menunjukkan pemerhatian bagi dua set eksperimen 1tu.
Diagram 9.3 shows the observation for two sets of the experiment.

4541/2 ©2022 Hak Cipta JKD Tangkak

Set Pemerhatian
Set Observation
3 ( \ [
e __Snlutiun A —— —__Sn]ulinn B
I —. = =| Larutan A — T = 7| LarutanB
e T 7| Mablechip
SRR Ketulan marmar
W\ M/, ‘ | @
S &~
o W
| A e =
F, I \
11
- Y
\ l r \ i
Carbon electrodes
—||=H="1 Elektrod karbon I et | I |
— —  — | _Solution A =2 S S Solution B
—_ T T | Larutan A _ _ _ "1 LarutanB
Rajah 9.3
Diagram 9.3
18
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Berdasarkan Rajah 9.3, kenal pasti pelarut K dan pelarut L. Terangkan mengapa
terdapat perbezaan dalam pemerhatian dalam Set I dan Set II. Tulis persamaan
kimia bagi tindak balas yang berlaku di Set I.

BasedonDiagram 9.3, identify solvent K and solvent L. Explainwhy thereare
differences in the observations in Set I and Set 11. Write the chemical equation
for the reaction that occurs in Set I.

[10 markah]
[10 marks]

10  Jadual 10 menunjukkan dua set eksperimen tindak balas antara marmar, CaCO3 dengan
asid hidroklorik. Masa yang diambil untuk mengumpulkan 50 c¢m® gas karbon
dioksida dalam setiap set ditunjukkan di dalam jadual.

Table 10 shows two sets of reaction experiments between marble, CaCO3z and
hydrochloric acid. The time taken to collect 50 cm? of carbon dioxide gas in each set
is shown in the table.

Set Bahan tindak balas Masa diambil (s)
Set Reactants Time taken (s)
5.0 g ketulan marmar, CaCOs; + 50 cm® asid
hidroklorik, HCI 0.5 mol dm™ pada suhu bilik

| 5.0 g marble chips, CaCO3 + 50 cm’ of 0.5 mol 50
dm™ hydrochloric acid at room temperature

':;

5.0 g serbuk marmar, CaCOs + 50 cm” asid
hidroklorik, HCI 0.5 mol dm™ pada suhu bilik
[1 | 5.0 g marble powder, CaCOj3 + 50 cm’ of 0.5 mol 20

dm™ hydrochloric acid at room temperature

Jadual 10
Table 10

(a) Berdasarkan Jadual 10,
Based on Table 10,
(1)  Nyatakan
¢ maksud kadar tindak balas dalam eksperimen ini
e faktor yang mempengaruhi kadar tindak balas
State
e the meaning of rate of reaction
e factor that effect rate of reaction
[2 markah]|
|2 marks]
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(11) Tuliskan persamaan kimia bagi Set 1. Hitungkan kadar tindak balas purata
bagi Set 1 dan Set II. Berdasarkan jawapan anda, bandingkan kadar tindak
balas kedua-dua set dan terangkan perbandingan tersebut menggunakan
teori perlanggaran.

Write the chemical equation for Set 1. Calculate the average rate of
reaction for Set 1 and Set II. Based on your answer, compare the rate of
reaction between two sets and explain the comparison using collision

theory.
[8 markah]

|8 marks]

(b) Rajah 10 menunjukkan grat 1sipadu karbon dioksida melawan masa bagi dua set

eksperimen, I dan II.
Diagram 10 shows the graph of volume of carbon dioxide gas against time for two
sets of experiment, I and 1.

Isi padu gas karbon dioksida (cm’)
Volume of carbon dioxide gas

Masa (s)

Rajah 10 —
Diagram 10

Cadangkan dua kaedah lain untuk menjalankan eksperimen tersebut supaya

memperoleh graf seperti Set II.
Suggest another two methods to conduct the experiment, in order to obtain the
graph as in Set I1.

[2 markah]
|2 marks]
(c) Dengan menggunakan Set 1 dalam Jadual 10, huraikan prosedur untuk
menjalankan eksperimen itu.

Using Set 1 in Table 10, describe the procedure for conducting the experiment.
|8 markah]
|8 marks]
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Bahagian C
[ 20 markah |

Jawab soalan dalam bahagian ini.

11 Rajah 11.1 menunjukkan susunan radas bagi satu sel kimia dalam satu tindak balas redoks

Diagram 11.1 shows the apparatus arrangement of a chemical cell in a redox reaction.

Magnesium @ o ’?‘?‘t"fmum
Muagnesium T TR, bver
Larutan
Larutan .

% — argentum nitrat
magnesium nitrat —  Cilver nitrate
Magnesium nitrate ¥ s Bt
solution Titian garam solution

Salt bridge
Rajah 11.1
Diagram 11.1

Nila1 E” bagi dua sel setengah tersebut adalah :

The E° value for the two half-cells are :

Mg?* (ak/ag) + 2¢ == Mg (p/s) B° = x238Y
Ag* (ak/lag) + &€ =  Ag(pls) E° = +0.80V

Berdasarkan Rajah 11.1,

Based on Diagram 11.1,

(a) Apakah yang dimaksudkan dengan tindak balas redoks dan nyatakan terminal
negatif dan terminal positif bagi sel ini. Seterusnya, tuliskan persamaan ion dan
notasi sel bagi sel tersebut.

What is meant by a redox reaction and state the negative terminal and positive
terminal of this cell. Next, write the ionic equation and cell notation for the cell.
[ 7 markah |
[ 7 marks |
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(b) Rajah 11.2 menunjukkan susunan radas proses penulenan logam kuprum
Diagram 11.2 shows the apparatus setup of purification process of copper metal.

Kuprum Zink
Copper Zinc
Larutan kuprum(1l) sulfat
Copper(1l) sulphate
solution

Kuprum tak tulen
Impure copper

Kuprum tulen
Pure copper

Rgtis : - Larutan kuprum(1l) sulfat
L Copper(1l) sulphate solution

Rajah 11.2
Diagram 11.2

Nilai E° bagi beberapa sel setengah adalah :
The E° value for a few half-cells are :

Zn* (ak/ag) + 2¢ =  Zn(p/s) E° = -0.76V
2H* (ak/ag) + 2 == H»(g) E° = 0.00V
Cu?* (ak/ag) + 2¢ == Cu(pls) E° = +0.34V
02(g) + 2H20 (ce/l) + 46 == 40H (ak/aq) E° = +040V
S:08 > (ak/ag) + 2&¢ == 2S04* (ak/aq) B? = 3201V

Berdasarkan Rajah 11.2, bandingkan pemerhatian pada warna elektrolit dalam sel P
dan sel Q selepas 30 minit. Terangkan jawapan anda.

Based on Diagram 11.2, compare the observations on the colour of elektrolytes in
cell P and cell Q after 30 minutes. Explain your answer.

[ 5 markah ]
[ 5 marks ]
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(c) Rajah 11.3 menunjukkan senarai bahan dan radas yang dibekalkan untuk membina
satu sel kimia.
Diagram 11.3 shows the list of materials and apparatus provided to construct a
voltaic cell

Tomato Wayar penyambung Mentol LED
Tomato Connecting wire LED bulb
Paku besi Kepingan zink Kepingan kuprum
Iron nail Zink strip Copper strip
Sudu plastik Kepingan magnesium Rod karbon
Plastic spoon Magnesium strip Carbon rod

Kertas pasir

Sand paper

Rajah 11.3

Diagram 11.3

Jadual 11 menunjukkan sebahagian daripada nilai sir1 keupayaan elektrod piawai.
Table 11 shows part of the standard electrod potential series values.

Tindak balas sel setengah E°/V (298 K)
Half cell reaction

Mg " (ak/ag) + 2¢ = Mg (p/s) E° = -238V
Zn*t (ak/ag) + 2e — Zn (p/s) E° = -076V
Fe > (ak/lag) + 2¢ ==  Fe(pls) E° = -044V
2H" (ak/agq) + 2¢ < Ha(g) E° = 000V
Cu? (ak/ag) + 2¢ =  Cu(pls) E° =+034V

Jadual 11

Table 11
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Dengan menggunakan pengetahuan kimia anda, lukis susunan radas sel kimia yang
dapat menyalakan mentol LED. Susunan radas yang dibina perlulah menggunakan
bahan dan radas yang sesuai seperti yang disenaraikan dalam Rajah 11.3.

Huraikan secara ringkas langkah pembinaan sel kimia tersebut dan terangkan tindak
balas redoks yang berlaku. Kemudian, tentukan nilai bacaan voltan yang diperoleh.

By using your chemistry knowledge, draw an apparatus setup of a voltaic cell that
can light up on LED bulb. The apparatus setup constructed should use suitable
materials and apparatus as listed in Diagram 11.3.

Describe briefly the steps of constructing the voltaic cell and exlpain the redox
reaction that take place. Then determine the value of the voltage reading obtained.

[ 8 markah |
[ 8 marks |
KERTAS SOALAN TAMAT
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