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K1 Bab 09 2023 — Cg Adura

Bab 1 Keseimbangan Redoks
1.1 Pengoksidaan dan penurunan
[Selangaor2023 Set 01-05] Pernyataan yang manakah mendefinisikan

pengoksidaan?
Which statement defines oxidation?

A Penerimaan oksigen C Penerimaan elektron
Gain of oxygen Gain of electron

B Pengurangan nombor D Penerimaan hidrogen
pengoksidaan Gain of hydrogen

Decrease in oxidation number

[Selangor2023 Set 1-05] Antara berikut, yang manakah satu contoh agen
pengoksidaan?
Which of the following is an example of oxidising agent?

A Air klorin C Larutan natrium iodida
Chlorine water Sodium iodide solution

B Logam magnesium D Larutan ferum(Il) sulfat
Magnesium metal Iron(1l) sulphate solution

[Negeri Sembilan 2023-29] Antara yang berikut, bahan tindak balas
manakah akan menghasilkan tindak balas redoks?
Which of the following reactants will produce a redox reaction?

A Ferum(Ill) oksida dan karbon C Natrium hidroksida dan asid
Iron(Ill) oxide and carbon nitrik
Sodium hydroxide and nitric acid
B Natrium klorida dan argentum
Sodium chloride and silver D Kuprum(Il) oksida dan asid
sulfurik
Copper(Il) oxide and sulphuric acid

[SBP2023-25] FS Bab 09
25. Persamaan ion berikut mewakili satu tindak balas kimia.
The following ionic equation represents a chemical reaction.

X+Y?*2>X+Y

Antara yang berikut, yang manakah betul tentang bahan-bahan itu?
much of the following are correct about the substances?
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Bahan yang Bahan yang Agen Agen
dioksidakan diturunkan Pengoksidaan penurunan
Oxidised Reduced Oxidising agent Reducing
substance substance agent

A Y2+ X X Y2+

B X Y2+ X Y2+

C X2+ Y Y X2+

D X Y2+ Y2+ X

[Putrajaya2023-11] Antara yang berikut, yang manakah proses
pengoksidaan?
Which of the following is an oxidation process?

A Karbon dioksida kehilangan oksigen
Carbon dioxide loses oxygen

B lon Mg?* menerima dua elektron
Mg?* ion receives two electrons

C Satu molekul klorin menerima hidrogen
A chlorine molecule gains hydrogen

D Nombor pengoksidaan bagi ferum berubah +2 ke +3
Oxidation number of iron changes +2 to +3

[Perlis 2023-21] Antara persamaan kimia berikut, yang manakah
melibatkan tindak balas redoks?
Which of the following chemical equations involves a redox reaction?

A C(p/s) + Oz(g) > CO2(g]

B CaCOs(p/s) 2 CaO(p/s) + CO2(g)

C 2NaOH(ak/aq) + HoSO4(ak/aq) 2 NaxSOs(ak/aq) + 2H20(ce/])
D AgNOs(ak/aq) + NaCl(ak/aq) = AgCl(p/s) + NaNOs(ak/aq)

[Pahang 2023-09] Antara berikut yang manakah merupakan agen
pengoksidaan?
Which of the following are oxidising agents?

I Kalium iodida [II Ferum(IIl) klorida
Potassium iodide Iron(Ill) chloride

IT Ferum(Il) sulfat IV Hidrogen peroksida berasid
Iron(1l) sulphate Acidified hydrogen peroxide
Aldan Il CII dan III

Iand II IIand I

B I dan IVD D III dan IV

Iand IV oI and IV
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[Negeri Sembilan 2023-12] Antara yang berikut, proses manakah yang

berlaku dalam tindak balas penurunan?

Which of the following processes occur in a reduction process?

[ Penerimaan oksigen
Accepting of oxygen

IT Kehilangan elektron
Loss of electron

[II Penerimaan hidrogen
Accepting of hydrogen

IV Pengurangan nombor
pengoksidaan

Decreasing of oxidation number

Aldan II Clll dan IV
Tand Il oI and IV
B II dan III DIdan IV
ITand IIT ITand IV

[Kedah2023-06] Set manakah bagi definisi penurunan dari segi oksigen,
hidrogen dan elektron adalah betul?

Which set of definition of reduction in terms of oxygen, hydrogen and electron
is correct?

Oksigen Hidrogen Elektron
Oxygen Hydrogen Electrons

A | Penerimaan Kehilangan Kehilangan
Gain Loss Loss

B | Penerimaan Kehilangan Penerimaan
Gain Loss Gain

C | Kehilangan Penerimaan Penerimaan
Loss Gain Gain

D | Kehilangan Penerimaan Kehilangan
Loss Gain Loss

[Kelantan 2023-14] Antara berikut yang manakah merupakan agen
penurunan?
Which of the following is a reducing agent?

A. Hidrogen peroksida berasid,
H209 C. Kalium bromida, KBr
Acidified hydrogen peroxide, H>O» Potassium bromide, KBr

B. Ferum (III) klorida, FeCls
Iron (III) chloride, FeCls

D. Air klorin, CI,
Chlorine water, Clz
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[MRSM2023-08] Antara berikut, yang manakah menunjukkan tindak balas
penurunan?
Which of the following shows a reduction reaction?

A Atom magnesium menderma elektron membentuk ion magnesium
Magnesium atom donates electron to form magnesium ion

B Plumbum(Il) oksida kehilangan oksigen apabila bertindak balas dengan
gas hidrogen
Lead(ll) oxide loses oxygen when react with hydrogen gas

C Ammonia kehilangan hidrogen membentuk nitrogen apabila bertindak
balas dengan kuprum(ll) oksida
Ammonia loses hydrogen to form nitrogen when react with copper(Il) oxide

D Nombor pengoksidaan zink meningkat daripada 0 kepada +2
Oxidation number of zinc increases from O to +2

[Kelantan 2023-16] Kenyataan yang manakah benar mengenai agen
pengoksidaan?
Which statement is true about oxidizing agents?

A. Lebih cenderung melepaskan elektron
Has a great tendency to release electron

B. Nombor pengoksidaan bahan berkurang
Oxidation number of substance decrease

C. Mempunyai nilai keupayaan elektrod piawai, E° yang lebih positif.
Has a more positive value of standard electrode potential, E°

[MRSM2023-256] Pernyataan berikut menunjukkan pemerhatian untuk
dua tindak balas berbeza bagi gas X dan gas Y.

The following statements show the observations of two different reactions for
gas X and gas Y.

* Gas X menukarkan warna ungu larutan kalium manganat(VII) berasid
kepada tanpa warna.

Gas X turns purple acidified potassium manganate(VII) solution to colourless.

* Gas Y menukarkan larutan tanpa warna kalium iodida kepada perang.
Gas Y turns colourless potassium iodide solution to brown.

Apakah kesimpulan yang boleh dibuat daripada pemerhatian tersebut?
What conclusion can be made from the observations?
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Gas X GasY

A | Agen pengoksidaan Agen pengoksidaan
Oxidising agent Oxidising agent

B | Agen penurunan Agen pengoksidaan
Reducing agent Oxidising agent

C | Agen pengoksidaan Agen penurunan
Oxidising agent Reducing agent

D | Agen penurunan Agen penurunan
Reducing agent Reducing agent

[Melaka 2023-13] Antara berikut, tindak balas manakah yang merupakan
tindak balas pengoksidaan?
Which of the following reactions is an oxidation reaction?

A Menerima hidrogen C Menerima oksigen
Accept hydrogen Accept oxygen

B Menerima elektron D Nombor pengoksidaan
Accept electron berkurang

Oxidation number decreases

[Johor Bahru 2023-09] Antara yang berikut, yang manakah adalah tindak
balas pengoksidaan?
Which of the following is an oxidation reaction?

A Pengurangan nombor C Penerimaan elektron
pengoksidaan Accepting of electron
Decreasing of oxidation number

B Kehilangan hidrogen D Kehilangan oksigen
Loss of hydrogen Loss of oxygen

[Johor Skudai2023-39] Persamaan setengah manakah yang menunjukkan
bahan tindak balas bertindak sebagai agen penurunan?
Which half equations show that the reactant acts as a reducing agent?

I Mg > Mg?* +2e I1I 2Cl- 2 Cl + 2e
II Cu?* + 2e 2 Cu v 2H+ + 2e 2 H,
Aland II Clland IV

Hdan IT II dan IV

B I and III D IIl and IV

I dan III Il dan IV
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Nombor Pengoksidaan

[Pahang JUJ Set 2 2023-07] 7 Apakah nombor pengoksidaan bagi sulfur
dalam ion tiosulfat, S,032-?
What is the oxidation number of sulphur in thiosulphate ion, S>O3?-?

A-2 B +2 C-3 D +3

[Johor Skudai2023-37] Persamaan berikut mewakili tindak balas
pengoksidaan antara etanol dan kalium dikromat(VI) berasid.

The following equation represents the oxidation reaction between ethanol and
acidified potassium dichromate(VI).

3CHs0H + 2K,Cro07 + 8HSO4 = 3CH3COOH + 2Cra(SO4)s + 2KeSO4
+ 11H>0

Apakah perubahan nombor pengoksidaan bagi kromium?
What is the change in the oxidation number of chromium?

A +2 kepada/to +6 C +6 kepada/to +2
B +3 kepada/to +6 D +6 kepada/to +3

[Terengganu2023-39] Rajah 39 menunjukkan susunan radas bagi
mengekstrak logam daripada bijihnya.
Diagram 39 shows the apparatus set-up for extracting metal from the ore.

Leburan X oksida Elektrod karbon
Molten X oxide Carbon electrode e

Elektrod karbon Leburan X/ Molten X
Carbon electrode
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2 cm? leburan X dimasukkan ke dalam dua tabung uji yang berasingan dan
ditambahkan dengan dua reagen iaitu larutan natrium hidroksida, NaOH
dan larutan ammonia, NHz secara berasingan.

2 cm? of molten X is put into two separate test tubes and added with two
reagents which is sodium hydroxide solution, NaOH and ammonia solution,
NH:; separately.

Jadual 39 menunjukkan keputusan pemerhatian bagi tindak balas di atas.
Table 39 shows the observation results for the above reaction.

Reagen/ Reagent Pemerhatian/ Observation

Larutan Natrium Mendakan putih yang tidak larut di dalam
hidroksida,NaOH larutan natrium hidroksida, NaOH berlebihan.
Sodium hydroxide A white precipitate insoluble in sodium
solution, NaOH hydroxide solution, excess NaOH

Larutan Ammonia, NH3 Tiada perubahan

Ammonia solution, NHs No change

Leburan X bertindak balas dengan asid hidroklorik menghasilkan garam
terlarutkan. Apakah perubahan nombor pengoksidaan X.

Molten X reacts with hydrochloric acid to form a soluble salt.

What is the change in oxidation number of X.

A +3 kepada/to O C 0 kepada/to +2
B +2 kepada/to O D O kepada/to +3

[Melaka 2023-22] Apakah nombor pengoksidaan bagi sulfur dalam asid
sulfurik, HoSO4?
What is the oxidation number of sulphur in sulphuric acid, H2SO4?

A-2 B -4 C +4 D +6
[MRSM2023-35] Persamaan ion berikut mewakili satu tindak balas redoks.
The following ionic equation represents a redox reaction.

3C2Hs0H + 2X507%2- + 16H+ - 3CH3COOH + 4X3* + 11H20

Apakah perubahan nombor pengoksidaan X?
What is the change in the oxidation number of X?

A +6 ke/to +12 C +7 ke/to +3
B +6 ke/to +3 D +7 ke/to +12
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[Johor PPD Tangkak 2023 19] Rajah 9 menunjukkan satu kepingan zink
dimasukkan ke dalam tabung uji yang mengandungi larutan kuprum(Il)
nitrat. Antara perubahan nombor pengoksidaan berikut, yang manakah
betul bagi kuprum.

Diagram 9 shows a piece of zinc plate is added into a test tube containing
copper(ll) nitrate solution. Which of the following changes in oxidation number
is correct for copper?

| Larutan kuprum(li) nitrat
Copper(ll) nitrate solution

\ il — Zink

Cu(NOg3)2 (ak) + Zn (p’) - Zn(NOg)2 (ak) + Cu (p)
Cu(NOs3)s (aq) + Zn (s) 2 Zn(NOs)2 (aq) + Cu (s)

A O kepada/to +1 C 0 kepada/to +2
B +1 kepada/to O D +2 kepada/to O

[SBP2023-33] Apakah nombor pengoksidaan klorin dalam natrium klorat,
NaClOgz?
What is the oxidation number of chlorine in sodium chlorate, NaClOs?

AO B-1 C+5 D +7

Tiub U

[Johor PPD Tangkak 2023 18] Rajah 8 menunjukkan susunan radas bagi
pemindahan elektron pada suatu jarak dalam tiub-U.

Diagram 8 shows the apparatus set-up for the transfer of electrons at a
distance in Utube.

Elektrod karbon

Carbon clectrode

Larutan kalium

Larutan Kalium iodida . .
manganat(VII) berasid

Patassium todide solution

Y

Acidified potassium
manganate(VIl) solution
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Apakah fungsi Y?/ What is the function of Y?

A Membenarkan pengaliran ion dari kedua-dua larutan
Allow the flow of ions from both solutions

B Menerima elektron dari larutan kalium iodida
Accept electrons from potassium iodide solution

C Membenarkan pemindahan elektron dari terminal negatif ke terminal
positif.
Allow the transfer of electrons from negative terminal to positive terminal.

D Bertindak sebagai agen pengoksidaan
Act as an oxidizing agent

[Pahang JUJ Set 2 2023-21] Rajah 3 menunjukkan susunan radas untuk
mengkaji tindak balas antara air bromin dengan larutan ferum(Il) sulfat.

Diagram 3 shows the apparatus set- up to investigate the reaction of bromine
water solution with iron(Il) sulphate solution.

.

(N

Elektrod karbon
Carbon electrode

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Carbon electrode

Larutan ferum(IT) sulfat —

- Airbromin
Iron(1l) sulphate solution :

Bromine water

Antara penyataan berikut yang manakah benar?
Which of the following statements is correct?

A Ferum(Il) diturunkan kepada ferum(III)
Iron(1l) is reduced to iron(Ill)

B Air bromin dioksidakan kepada ion bromida
Bromine water is oxidised to bromide ion

C Larutan ferum(Il) sulfat adalah agen pengoksidaan
Iron(ll) sulphate is an oxidising agent

D Warna air bromin berubah dari perang kepada tidak berwarna
The colour of bromin water changes from brown to colourless
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[Johor Bahru 2023-27] Rajah 7 menunjukkan susunan radas untuk
mengkaji pemindahan elektron pada satu jarak.

Diagram 7 shows the apparatus set-up to investigate the transfer of electrons
at a distance.

®

Karbon
— Carbon

4 i 4

i

Larutan kalium

L 72 |
| T4
—
IR

. manganat({ V1
éa;u:?n YY 1= W1 ___ Dberasid K
olution . Acidified potassium
. . ‘ man
Asid sulfunk cair o Iuﬁg::ak( VL)
Dilute sulphuric acid
Apakah Y?/ What is Y?
A Air bromin C Larutan kalium iodida
Bromine water Potassium iodide solution
B Air klorin D Larutan ferum(III) sulfat
Chlorine water Iron(1ll) sulphate solution

[Putrajaya2023-24] Rajah 9 menunjukkan susunan radas untuk mengkaji
tindak balas antara kalium manganat (VII) dengan larutan ferum (II) sulfat.
Diagram 9 shows the apparatus set-up used to investigate the reaction of
acidified potassium manganate(VII) with iron(ll) sulphate solution.

Elektrod karbon
“Carbon electrodes

Kalium manganat (VII)
Larutan ferum (II) sulfat [:: - berasid
Iron (1l) sulphate solution___ =%+ Acidified potassium
manganate(VII)
Asid sulfurik cair Tiub U

Dilute sulphuric aci U-Tube
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Antara yang berikut, yang manakah perubahan warna bagi kedua-dua
larutan itu?
Which of the following is the colour change of the two solutions?

Larutan ferun(II) sulfat Kalium manganat(VII) berasid
Iron(Il) sulphate solution | Acidified potassium manganat(VII)
A Hijau kepada perang Ungu kepada tidak berwarna
Green to brown Purple to colourless
Perang kepada hijau Ungu kepada tidak berwarna
B
Brown to green Purple to colourless
C Perang kepada hijau Jingga kepada hijau
Brown to green Orange to green
Hijau kepada perang Jingga kepada hijau
D
Green to brown Orange to green

Penyesaran logam

[Pahang JUJ Set 1 2023-27] Rajah 12 menunjukkan pemerhatian bagi
satu tindak balas kimia.
Diagram 12 show the observation of a chemical reaction.

| SS—

(

Enapan kelabu berkilat

Logam X Shiny grey deposited
v grey deposile
/

Metal X __ Selepas 10 minit

v

Larutan biru

b
(:j After 10 minutes
Larutan argentum nitrat -

S _ 1T Blue solution
ilver nitrate solution —,
Rajah 12/ Diagram 12
Apakah logam X? / What is metal X?
A Ferum/ Iron C Plumbum/Lead
B Kuprum/ Copper D Magnesium/ Magnesium

Penyesaran halida
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[Negeri Sembilan 2023-38] Jadual 3 menunjukkan pemerhatian bagi dua
eksperimen yang telah dijalankan oleh seorang murid.
Table 3 shows the observations for two experiments that has been carried out

by a student.

Eksperimen
Experiment

Susunan radas
Apparatus set-up

Pemerhatian
Observation

Air bromin
j Bromine water

= Larutan X
X solution

turns brown

Larutan hijau berubah
menjadi perang
The green solution

(

Serbuk zink

1 . Larutan perang
[ ; ] ZII'IC p OWde’ berubah menjadi hijau
II The brown solution
turns green
—] LarutanY
-1 Y solution

Antara yang berikut, pemerhatian manakah yang betul jika X dan Y diuji
dengan larutan kalium heksasianoferat(III)?
Which of the following is the correct observation if X and Y are tested with
potassium hexacyanoferrate(Ul) solution?

X

Y

A | Mendakan biru muda
Light blue precipitate

Mendakan biru tua
Dark blue precipitate

B | Perang kehijauan
Greenish brown

Mendakan biru tua
Dark blue precipitate

C | Mendakan biru tua
Dark blue precipitate

Perang kehijauan
Greenish brown

D | Mendakan biru tua
Dark blue precipitate

Mendakan biru muda
Light blue precipitate

Pertukaran Fe?* ke Fe3+

12
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[Putrajaya2023-22] Antara yang berikut, bahan yang manakah digunakan
untuk menukarkan ion ferum (III) kepada ion ferum (II) ?
Which the following substance is used to change iron (IIl) ion to iron (II) ion?

A Air bromin
Bromine water

B Larutan kalium iodida
Potassium iodide solution

C Larutan kalium dikromat(VI)
Potassium dichromate(VI) solution

D Larutan kalium manganat(VII) berasid
Acidified potassium manganate(VII) solution

[Pahang 2023-22] Larutan ion Fe3* boleh ditukarkan kepada ion Fe2*
dengan menambah serbuk zink. Bahan yang manakah boleh digunakan
untuk menggantikan serbuk zink dalam tindak balas ini?

Fe3* ion solution can be converted to Fe?* ion by adding zinc powder. Which
substance can be used to replace zinc powder in this reaction?

A Air klorin
Chlorine water

B Larutan kalium iodida
Potassium iodide solution

C Larutan kalium heksasianoferrat(II)
Potassium hexacyanoferrate(ll) solution

D Larutan kalium manganat(VII) berasid
Acidified potassium manganate(VII) solution

[Pahang JUJ Set 1 2023-22] Rajah 7 menunjukkan susunan radas suatu
eksperimen bagi pertukaran ion ferum (III), Fe3* kepada ion ferum (II), Fe2* .
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Diagram 7 shows a set up of apparatus an experiment conversation of
iron (IIl) ion, Fe3* to iron (II) ion, Fe?*.

Bahan Y
Substance Y

Ferum (III) nitrat
Iron (IIl) nitrate

Apakah bahan Y? / What is substance Y?

A Air klorin
Chlorine water

B Hidrogen peroksida
Hydrogen peroxide

C Larutan kalium bromida
Potassium bromide solution

D Larutan kalium manganate (VII) berasid
Acidified potassium manganate (VII) solution

[Johor Skudai2023-20] Rajah 20 menunjukkan susunan radas suatu
eksperimen untuk mengkaji pertukaran ion ferum(Il), Fe?* kepada ion
ferum(IlI), Fe3*.

Diagram 20 shows an apparatus set-up of an experiment to study the
conversion of iron(Il) ion, Fe?* to iron(lll) ion, Fe3*.

ﬁ Bahan X

L8 Substance X

o [

6
ZE:E:EE: Larutan ferum(IT) sulfat, FeSO4
2 -:::-‘; Iron(Il) sulphate solution, FeSO4

Bahan manakah yang boleh digunakan sebagai bahan X?
Which substance can be used as substance X?

A Air klorin, Cl
Chlorine water, Cl B Larutan kalium iodida, KI
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Potassium chloride, KI solution

D Larutan natrium klorida, NaCl
C Larutan kalium nitrat, KNO3 Sodium chloride, NaCl solution
Potassium nitrate, KNO3s solution

1.2 Keupayaan elektrod piawai

[Kedah2023-12] Jadual di bawah menunjukkan nilai E° bagi tindak balas
sel setengah.
The table below shows the E° value for half-cell equations.

Tindak balas sel setengah Nilai E° (V)
Half-cell equations E°value (V)
Na* (ak/aq) + e = Na (p/s) -2.71
Fe3t (ak/aq) + e = Fe?* (ak/aq) +0.77
Cly (g) + 2e = 2Cl- (ak/aq) +1.36

Antara yang berikut, yang manakah agen penurunan yang paling kuat?
Which of the following is the strongest reducing agent?

A Cl- B Na CCl, D Fe2+

[Melaka 2023-35] Antara pernyataan berikut, yang manakah benar?
Which of the following statements are true?

[ Setengah sel yang mempunyai E° bernilai positif lebih mudah mengalami
pengoksidaan

Half of the cells that have a positive E° value are more easily undergo
oxidation

IT Setengah sel yang mempunyai E° yang bernilai negatif lebih mudah
mengalami penurunan

Half of the cells with a negative E° value more easily undergo reduction

III Setengah sel yang mempunyai nilai E° yang bernilai positif lebih mudah
mengalami penurunan
Half of the cells with a positive E° value are more easily undergo reduction

IV Setengah sel yang mempunyai E° yang bernilai negatif lebih mudah
mengalami pengoksidaan

Half of the cells that have a negative E° value are more easily undergo
oxidation

Aldan Il

ITand II Cll dan IV
IIand IV

B I dan III

Iand IIT D III dan IV
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oI and IV

[Melaka 2023-27] Jadual 2 menunjukkan sebahagian siri keupayaan
elektrod piawai bagi sel setengah bagi beberapa bahan kimia.

Table 2 shows a part of the standard electrode potential series of half-cells for
severed chemicals.

Clz + 2e = 2Cl- E°=+1.36V
Mg?* + 2e = Mg?* E°=-2.38V
Cu?t + 2e = Cu E°=+0.34V
Fe?* + 2e = Fe E°=-0.44V

Jadual 2 / Table 2

Yang manakah merupakan agen pengoksidaan yang paling kuat?
Which is the strongest oxidising agent?

A Atom kuprum
Copper atom

B Atom magnesium
Magnesium atom

C Ion ferum (II)
Iron (II) ion

D Molekul klorin
Chlorine molecule

[Johor Skudai2023-18] Nilai keupayaan elektrod piawai, E° bagi tindak
balas sel setengah diberikan seperti di bawah.
The standard electrode potential, E° for half-cell equations are given below.

Zn?*(ak/aq) + 2e = Zn(p/s) °=-0.76 V
Fest(ak/aq) + e = Fe?*(ak/aq) E°=+0.77V

Apakah yang dapat disimpulkan daripada maklumat yang diberikan?
What can be deduced from the given information?

A Nombor pengoksidaan bagi ferum, Fe meningkat dari +2 kepada +3
The oxidation for ferum, Fe increases from +2 to +3

B lon ferum(Ill), Fe3* bertindak sebagai agen penurunan
Iron(Ill) ion, Fe3* act as reducing agent

C Ion zink, Zn?* lebih mudah menerima elektron
Zinc ion, Zn2* is easier to receive electron

D Atom zink, Zn mengalami pengoksidaan

Zinc atom, Zn undergoes oxidation

1.3 Sel kimia
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[Perlis 2023-35]

©

Argentum
Silver

Magnesium ——— -

Larutan magnesium nitrat

. ) ‘ Larutan argentum nitrat
Magnesium nitrate solution

Silver nitrate solution

Titian garam
Salt bridge

Rajah 11 menunjukkan satu susunan radas sel kimia satu tindak balas
redoks.

Diagram 11 shows the apparatus arrangement of a chemical cell in a redox
reaction.

Apakah bacaan voltmeter dalam Rajah 11?
What is the voltmeter reading in Diagram 117

A09%V B3.18V C-1.58V D-2.38V

[MRSM2023-34] Notasi sel bagi satu sel kimia ditunjukkan di bawah
Cell notation for a voltaic cell is shown below.

Zn(p) | Zn?*(ak) || Cu?*(ak) | Cu(p) °=+1.10V

Zn(s) | Zn?*(aq) | | Cu?*(aq) | Cu(s) E°=+1.10V
Antara setengah persamaan berikut, yang manakah mewakili tindak balas
di terminal negatif?
Which of the following half equation represents the reaction at the negative
terminal?

A Zn?* (ak/aq) + 2e- =2 Zn(p/s) C Cu?* (ak/aq) + 2e- = Cu(p/s)
B Zn (p/s) =2 Zn?* (ak/aq) + 2e- D Cu (p/s) = Cu?* (ak/aq) + 2e-

[Melaka 2023-23] Rajah 5 menunjukkan susunan radas bagi satu sel
kimia.
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Diagram 5 shows the set-up of apparatus of a chemical cell.

Mo\
)

Kuprum
~ Copper

Magnesium
Magnesium  ~

| Larutan kuprum (II) sulfat
Copper (1) sulphate solution

Rajah 5/ Diagram 5

Mg?* + 2e = Mg E°
Cu?t + 2e = Cu E°

-2.38V
+0.34V

Antara yang berikut, penyataan manakah yang benar tentang sel itu? Which
of the following statements are correct about the cell?

[ Elektrod magnesium sebagai terminal negatif Magnesium
electrode acts as negative terminal

IT Elektrod kuprum sebagai terminal negatif
Copper electrode acts as negative terminal

I1I Ion kuprum(Il) mengalami tindak balas pengoksidaan
Copper(Il) ion undergoes oxidation reaction

IV Ion kuprum(Il) mengalami tindak balas penurunan
Copper(Il) ion undergoes reduction reaction

Aldan II CII dan III
Tand Il ITand IIT
Bldan IV DIl dan IV
ITand IV I andIV

[Pahang JUJ Set 1 2023-37] Rajah 19 menunjukkan susunan radas bagi
sel kimia yang menggunakan kuprum dan argentum sebagai elektrod.
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Diagram 19 shows the apparatus set-up of a chemical cell using copper and
silver as the electrode.

Elektrod argentum Elektrod kuprum

Silver electrode ., “\ . Copper electrode

Pasu berliang __]
Porous pot

Larutan argentum nitrat | Larutan kuprum (II) sulfat

Silver nitrate solution

Copper(Il) sulphate solution

W |

Jadual 4 menunjukkan sebahagian daripada Siri Keupayaan Elektrod
Piawai:
Table 4 shows a part of Standard Electrode Potential Series:

Tindak balas sel setengah E° / V (297K)
Half — cell reaction

Cu?* + 2e- = Cu °=+0.34V
Agt +e- = Ag ° =+ (0.80V

Antara berikut, yang manakah mewakili setengah persamaan di terminal
positif dan nilai voltan sel ini?
Which of the following represent half equation and voltage value of the cell?

Setengah persamaan di terminal positif | Nilai voltan / V
Half equation at positive terminal Voltage value /V
A Agt+e > Ag + 0.46
B Ag > Agr+e - 0.46
C Cu?t+ 2e 2 Cu + 0.46
D Cu =2 Cu? + 2e - 0.46

[Johor Bahru 2023-15] Apakah perubahan tenaga yang berlaku dalam satu
sel kimia?
What is the energy change that happens in a chemical cell?

A Tenaga elektrik kepada tenaga kimia
Electrical energy to chemical energy

B Tenaga haba kepada tenaga elektrik
Heat energy to electrical energy

C Tenaga kimia kepada tenaga elektrik
Chemical energy to electrical energy

D Tenaga elektrik kepada tenaga haba

Electrical energy to heat energy

[Johor Bahru 2023-32] Rajah 10 menunjukkan satu sel kimia
Diagram 10 shows a chemical cell.
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O\
\2,

Titian garam
Salt bridge

Magnesium Argentum
Magnesium Silver
Magnesiwn nitrat Argentum nitrat
1.0 mol dm™? — 1.0 mol dm?
1.0 luOI .dm'3 Of @dml.o mOl d!n-3 Of‘
magnesium nitrate silver nitrate

Diberi sebahagian daripada Siri Keupayaan Elektrod Piawai:
Given part of the Standard Electrode Potential Series.

Tindak balas sel setengah/ Half-cell equations E° / V (298 K)
Mg?* + 2e = Mg -2.38

2H*+ 2e = Hp 0.00
Agt+e=Ag +0.80

Apakah nilai voltan sel itu?
What is the value of the cell’s voltage?

A0.80V C238V
B 1.58V D 3.18V

[Johor PPD Tangkak 2023 35] Rajah 18 menunjukkan susunan radas bagi
satu sel kimia.
Diagram 18 shows apparatus set-up of a voltaic cell.

Elektrod Y K\D_; Elektrod Argentum
Y electrode % -7 @din Silver electrode
0 =
Titian garam --/ E> =+080V

'; Salt bridge (
!

|

Larutan Y ]

nitrate ) o s =] Larutan

Y nitrate ! -~ - -| Argentum nitrat

solution L~ = = L |t Siiver nitrate
i B gy =1 solution
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Elektron mengalir dari elektrod Y ke elektrod argentum melalui wayar
penyambung. Jika bacaan voltan E° bagi sel kimia tersebut ialah + 0.93V,
apakah nilai E° bagi elektrod Y?

Electron flow from Y electrode to silver electrode through connecting wire. If
voltage reading E° for voltaic cell is + 0.93V, what is the E° value for Y
electrode?

A+ 273V B -2.73V C +0.13V D -0.13V

[Kedah2023-36] Keupayaan elektrod piawai, E° bagi tindak balas sel
setengah diberi dibawah.
The standard electrode potential E° for the hall-cell equations are given below.

Al%* (ak/aq) + 3e = Al (p/s) E°=-1.66V
Cu?* (ak/aq) +2e = Cu (p/s) E°=+0.34V

Berapakah perbezaan voltan sel, E°se1 bagi kedua-dua tindak balas sel
setengah?
What is the difference cell voltage, E “cen for both of hall-cell equation?

A-132V B-2.00V C+132V D +2.00V

[Putrajaya2023-35] Rajah 14 menunjukkan satu sel kimia ringkas.
Diagram 14 shows a simple chemical cell.

L)
Kepingan magnesium Kepingan kuprum

Magnesium plate \ Copper plate

1

[

—1 Larutan kuprum(II) sulfat

) C e ) ) ~ Copper(1l) sulphate solution
Diberi nilai keupayaan elektod piawai, Eo seperti berikut:

Given the standard electrode potential, Eo values as below:

Persamaan sel setengah EO (V)
Half-cell equation (298 K)
Mg?* + 2e = Mg -2.38
Cu?t + 2e = Cu +0.34
2H* + 2e-=H»p 0.00
S520s82- + 2e— = 25042 +2.01

Berapakah nilai voltan bagi sel itu?/ What is the voltage value for the cell?

A+2.72V B-2.38V C+235V D-2.04V
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[Terengganu2023-32] Rajah 32 menunjukkan susunan radas bagi empat
sel kimia.
Diagram 32 shows the apparatus set-up for four chemical cells.

Magnesium/Magnesium

Kuprum/Copper
Asid sulfurik
Sulphuric acid

Zink/Zinc Argentum/Silver

Asid sulfurik
Sulphuric acid

_/v\ o
Vﬁ

Stanum/Tin

Asid sulfurik
Sulphuric acid

Aluminium/Aluminium

Plumbum/Lead

Asid sulfurik
Sulphuric acid

Ferum/lron

Set/ Set IV

Rajah 32/ Diagram 32

Mg?*(ak)+ 2e = Mg(P) E°=-2.38V Sn?*(ak) + 2e = Sn(p) E°=-0.14V
Ald*(ak) + 3e = Al (p) E°=-1.66V Pb?%*(ak> + 2e = Pb(P) E°=-0.13V
Zn?*(ak)+ 2e = Zn(p) E°=-0.76V Cu?*(ak) + 2e = Cu(P) E°=+0.34V
Fe2+(ak) + 2e = Fe(P) E°=-0.44V Ag' (ak) +e = Mg(P) E°= +0.80V
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Antara berikut yang manakah memberikan nilai bacaan voltan sel yang
paling tinggi?
Which of the following gives the highest cell voltage reading?

A Set ] C Set III
B Set II D Set IV

1.4 Sel elektrolisis

[Pahang JUJ Set 1 2023-09] Ion yang manakah terdapat dalam leburan
plumbum(II) bromida?
Which ions are present in molten lead(Il) bromide?

I H* II Br- III Pb2+ IV OH-
Aldan II CII dan III

Tand Il ITand IIT

Bldan IV D Il dan IV

ITand IV oI and IV

[Melaka 2023-40] Rajah 12 menunjukkan susunan radas satu eksperimen
yang dijalankan oleh sekumpulan pelajar di dalam makmal.
Diagram 12 shows an apparatus set-up carried out by a group of students in
laboratory.

ik

Mentol
Bulb
Karbon Karbon
Carbon Carbon
Pepejal Plumbum (II)
Bromida

Solid Lead (II) Bromide:

Selepas 5 minit, didapati mentol masih tidak menyala. Apakah langkah

yang perlu diambil oleh kumpulan pelajar itu untuk mengatasi masalah
tersebut?

After 5 minutes, it was found that the bulb still did not light up. What step
should be taken by the students to overcome the

A Gantikan pepej al plumbum(II) bromida dengan pepejal natrium klorida
Replace solid lead(ll) bromide with solid sodium chloride
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B Larutkan pepejal plumbum(Il) bromida dalam air
Dissolve solid lead(ll) bromide in water

C Larutkan pepejal plumbum(II) bromida dalam etanol
Dissolve solid lead (II) bromide in ethanol

D Panaskan pepejal plumbum(Il) bromida sehingga lebur
Heat solid lead (II) bromide until it melts

[Terengganu2023-14] Rajah 14 menunjukkan suatu sel ringkas.
Diagram 14 shows a simple cell.

O

Leburan plumbum(ll) klorida
Molten lead(ll) chloride

Apakah anion yang hadir di dalam elektrolit?
What anion are present in the electrolyte?

A H* B Pb2* C OH- D CI-

[Selangaor2023 Set 01-23] F5 Bab 09 Elektrolisis leburan

23. Apabila elektrolisis dilakukan pada leburan bahan X dengan
menggunakan elektrod karbon, gas tidak berwarna yang menyalakan
semula kayu uji berbara dihasilkan di anod. Apakah bahan X?

When electrolysis is carried out on molten substance X using carbon
electrodes, a colourless gas that relights a glowing wooden splinter is
produced at the anode. What is substance X?

A Kalium klorida C Plumbum(Il) bromida
Potassium chloride Lead(Il) bromide

B Ferum(II) sulfida D Natrium oksida
Iron(ll) sulphide Sodium oxide
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[Terengganu2023-13] Apakah yang dimaksudkan dengan konduktor?
What is meant by conductor?

A Bahan yang mengalirkan arus elektrik dalam semua keadaan
A substance that conducts electricity under all conditions

B Bahan yang mengalirkan arus elektrik dan mengalami penguraian kepada
juzuk-juzuknya

A substance that conducts an electric current and breaks down into its
constituents

C Bahan yang mengkonduksikan elektrik dalam keadaan pepejal atau
leburan tetapi tidak mengalami perubahan kimia

A substance that conducts electricity in a solid or molten state but does not
undergo a chemical change

D Bahan yang dapat mengalirkan arus elektrik dalam keadaan lebur atau
larutan akueus dan mengalami perubahan kimia

A substance that can conduct an electric current in a molten state or an
aqueous solution and undergoes a chemical change

[Kedah2023-23] Jadual di bawah menunjukkan pemerhatian suatu
eksperimen bagi elektrolisis menggunakan elektrod karbon.

The table below shows the observation of an experiment on electrolysis using
carbon electrodes.

Elektrod Pemerhatian

Electrode Observation

Anod Gas kuning kehijauan dibebaskan.

Anode Greenish yellow gas released

Katod Gelembung gas tidak berwarna dibebaskan dan terbakar

Cathode dengan bunyi 'pop’ apabila diuji dengan kayu uji bernyala.
Colourless gas bubbles are released which bum with a ‘pop’
sound when tested with a lighted wooden splinter.

Apakah elektrolit yang mungkin digunakan dalam eksperimen tersebut?
What is the possible electrolyte used in the experiment?

A Asid hidroklorik cair/ Dilute hydrochloric acid

B Larutan kuprum(Il) klorida pekat
Concentrated copper(Il) chloride solution

C Larutan kalium klorida pekat
Concentrated potassium chloride solution

D Larutan magnesium bromida pekat
Concentrated magnesium bromide solution
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[Pahang 2023-37] Antara berikut, larutan yang manakah menghasilkan gas
klorin pada anod dan gas hidrogen pada katod apabila elektrik mengalir

melaluinya?

Which of the following solutions produce chlorine gas at the anode and
hydrogen gas at the cathode when electricity is passed through it?

I Asid sulfurik 0.1 mol dm-3

0.1 mol dm= sulphuric acid

IT Asid hidroklorik 0.1 mol dm-3

0.1 mol dm-3 hydrochloric acid

[II Larutan natrium klorida 0.5 mol
dm-=3

Aldan II
Tand Il

Bldan IV
ITand IV

0.5 mol dm3 sodium chloride
solution

IV Larutan kalium nitrat 0.5 mol
dm-=3

0.5 mol dm= potassium nitrate
solution

C Il dan III

II and III

D Il dan IV
oI and IV

[MRSM2023-38] Rajah 15 menunjukkan susunan radas bagi elektrolisis

larutan zink klorida 0.1 mol dm-3.

Diagram 15 shows the apparatus set-up for the electrolysis of 0.1 mol dm-3

zinc chloride solution.
J

E %

)
25

C
:I,

Karbon
Carbon

e AR |
%20 A%

' L

= Larutan zink klorida
‘ 0.1 mol dm™

0.1 mol dm™
zinc chloride solution

Diberi,/ Given,

Persamaan sel setengah E° / V (298K)
Half-cell equation

Zn**t + 2e- = 7n - 0.76

2H* + 2e- = Hy 0.00

Oz + 2H,0 + 4e- = 40H- + 0.40

Cly + 2e- = 2CI- + 1.36

Apakah gas J dan L?/ What is gas J and L?
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J L
A Hidrogen Klorin
Hydrogen Chlorine
B Oksigen Hidrogen
Oxygen Hydrogen
C Klorin Hidrogen
Chlorine Hydrogen
D Hidrogen Oksigen
Hydrogen Oxygen

[Pahang JUJ Set 2 2023-32] Rajah 10 menunjukkan
elektrolisis ke atas larutan natrium klorida.

susunan radas bagi

Diagram 10 shows the apparatus set-up for the electrolysis on sodium

chloride solution.

GasY Gas Z

Elektrod karbon /

Carbon electrode

Larutan natrium klorida 2.0 mol dm™
— 2.0 mol dm™ sodium chloride solution

Jadual 2 menunjukkan sebahagian daripada Siri Keupayaan Elektrod

Piawai.

Table 2 shows part of Standard Electrode Potential Series.

Persamaan setengah sel/ Half-cell equation | E° / V (298K
Na* + e- =Na -2.71

2H* + 2e- =H, 0.00

O3 + 2H20 + 4e- = 40H- +0.40

Clp + 2e- = 2CI- +1.36

Namakan gas Y dan gas Z./ Name the gas Y and gas Z.

GasY Gas Z
Gas klorin/ Chlorine gas Gas hydrogen/ Hydrogen gas
Gas oksigen/ Oxygen gas Gas hydrogen/ Hydrogen gas

Gas hydrogen/ Hydrogen gas | Gas klorin/ Chlorine gas

wll@livlieg

Gas hydrogen/ Hydrogen gas | Gas oksigen/ Oxygen gas
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[Johor PPD Tangkak 2023 34] Rajah 17 menunjukkan susunan radas
untuk elektrolisis larutan natrium nitrat dengan menggunakan elektrod
karbon.

Diagram 17 shows the apparatus set up for the electrolysis of sodium nitrate
solution using carbon electrodes.

Larutan natrium nitrat
Sodium nitrate solution
Elektrod Q
Electrode Q

Elektrod P
Electrode P

{1
|
Jadual 5 menunjukkan nilai keupayaan elektrod piawai sel setengah bagi
beberapa bahan.

Table 5 shows the standard electrode potential values of half-cells for some
substance.

Tindak balas sel setengah/ Reaction of half-cells | E° / V (298K
Na* + e = Na -2.71
2H* + 2e = Hp + 0.00
Oz + 2H20 + 4e = 40H- + 0.40
NO3z + 2H* + e= NO;, + H20 + 0.81

Berdasarkan Rajah 17 dan Jadual 5, apakah hasil terbentuk pada kedua-
dua elektrod?

Based on Diagram 17 and Table 5, what are the products forms at both
electrodes?

Elektrod P Elektrod Q
Electrode P Electrode Q
A | Gas oksigen Gas hidrogen
Oxygen gas Hydrogen gas
B | Gas hidrogen Gas oksigen
Hydrogen gas Oxygen gas
C | Gas oksigen Gas nitrogen dioksida
Oxygen gas Nitrogen dioxide gas
D | Gas nitrogen dioksida Gas hidrogen
Nitrogen dioxide gas Hydrogen gas
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[SBP2023-22] Rajah 5 menunjukkan susunan radas bagi satu sel
elektrolisis.

Diagram 5 shows the apparatus set-up of an eletrolytic cell.

|

Elektrod karbon X l -P Flektrod karbon Y

Carbon electrode X h C Carbon electrode Y

Larutan kuprum(I1) nitrat - > § A

Copper(ll) nitrate solution S L

Rajah/ Diagram 5

Jadual 1 menunjukkan nilai keupayaan elektrod piawai bagi beberapa sel
setengah.

Table 1 shows the standard electrode potential values for some half-cells.

Tindak balas sel setengah Nilai E°(V)
Half-cell equation E°value (V)
2H* (ag/aq) + 2e =H2 (g) 0.00

Cu?* (ag/aq) + 2e = Cu (p) +0.34

02 (g) + 2H>O(ce/l) +4e = 40H-(ag/aq) +0.40

NOs- (ag/aq) + 4H* (ag/aq) + 3e=NO2 (g) + 2H20 (ce/l) | +0.96

Jadual./ Table 1

Apakah pemerhatian di X dan hasil di Y?
What are the observations at X and product at Y?

X Y

A | Elektrod menipis Kuprum
Electrode becomes thinner Copper

B | Enapan perang terenap Gas hidrogen
Brown solid deposited Hydrogen gas

C | Gelembung gas terbebas Gas oksigen
Bubbles of gas released Oxygen gas

D | Gelembung gas terbebas Kuprum
Bubbles of gas released Copper
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[Selangaor2023 Set 01-38] Rajah 12 menunjukkan susunan radas untuk
mengkaji elektrolisis larutan natrium klorida menggunakan elektrod-
elektrod karbon.

Diagram 12 shows the set-up of the apparatus to investigate the electrolysis
of sodium chloride solution using carbon electrodes.

Gas X —~ GasY
Gas X — GasY

Elektrod karbon 3 Tl _‘_‘:“ - Elektrod karbon

Carbon electrode -1

;//// ,}//_//}/]/ 7//_/\ Larutan natrium klorida 2 mol dm *

Cﬁ 2 mol dm * sodium chloride solution
| |:

Namakan gas X dan gas Y./ Name the gas X and gas Y.

- - Carbon electrode

Gas X GasY
Gas klorin/ Chlorine gas Gas hydrogen/ Hydrogen gas
Gas oksigen/ Oxygen gas Gas hidrogen/ Hydrogen gas

Gas hydrogen/ Hydrogen gas | Gas klorin/ Chlorine gas
Gas hydrogen/ Hydrogen gas | Gas oksigen/ Oxygen gas

wll@livl g

1.5 Pengekstrakan logam daripada bijihnya

[SBP2023-11] Dalam tindak balas termit, besi diekstrak daripada bijihnya
menggunakan aluminium. Antara yang berikut, logam manakah yang boleh
diekstrak daripada bijihnya menggunakan tindak balas yang sama?

In thermite reaction, iron is extracted from its ore using aluminium.

Which of the following metals can be extracted from its ore using the same
reaction?

A Aurum C Argentum
Gold Silver

B Kromium D Magnesium
Chromium Magnesium

[Negeri Sembilan 2023-13] Logam X mempunyai sifat-sifat berikut.
Metal X has the following properties.
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* Kurang reaktif daripada ferum
Less reactive than iron

* Tidak bertindak balas dengan ferum(III) oksida
Does not react with iron(lll) oxide

Oksida logam manakah boleh bertindak balas dengan logam X?
Which metal oxide can react with metal X?

A Zink oksida C Aluminium oksida
Zinc oxide Aluminium oxide

B Magnesium oksida D Kuprum(Il) oksida
Magnesium oxide Copper(Il) oxide

[Perlis 2023-40] Rajah 13 menunjukkan elektrolisis bagi asid hidroklorik
yang berbeza kepekatan.

Diagram 13 shows the electrolysis of hydrochloric acid with different
concentrations.

Elektrod karbon
Carbon electrod

Sel I Sel II
Cell T Cell 11

Antara yang berikut, pernyataan manakah benar tentang Sel I dan Sel II?
Which of the following statements is true about Cell I and Cell II?

Sel1/ Celll SelII/ Cell 11

A| Kayu uji berbara menyala Bunyi "pop” terhasil apabila kayu
semula apabila dimasukkan ke [ uji menyala didekatkan ke mulut
dalam tabung uji di katod. tabung uji di katod.
A glowing wooden splinter A pop’ sound is produced when a
relights when it is put in the test | lighted wooden splinter is put near
tube at cathode the mouth of the test tube at

cathode.

B| Ion-ion Cl-dan OH- bergerak ke [Ion-ion Cl-dan OH- bergerak ke

katod. anod.
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Cl- and OH-ions move to the Cl- and OH-ions move to anode.
cathode.
C| Gas yang tak berwarna Gas tak berwarna dihasilkan di

dihasilkan di anod dan di katod. | katod.

Colourless gas bubbles release Gas berwarna kuning kehijauan
at the anode and cathode. dihasilkan di anod.

Colourless gas bubbles release at
the cathode.

Greenish yellow gas released at

anode.
D| Setengah persamaan di katod : | Setengah persamaan di anod :
Half equation at cathode : Half equation at anode :
2H* + 2e — Hy 40H- — 2H20 + O3 + 4e

[Kelantan 2023-40] Rajah 20 menunjukkan susunan radas yang
digunakan oleh seorang pelajar untuk menyadur sudu besi menggunakan
kuprum. Pelajar tersebut mendapati penyaduran tidak berjaya dilakukan.
Diagram 20 shows the arrangement of the apparatus used by a student to
plate an iron spoon using copper. The student found that plating was not done

successfully.

Sudu besi
Iron spoon—

Larutan kuprum (ll) sulfat
Copper (Il) sulphate solution —

Rajah 20/ Diagram 20

Apakah yang perlu dilakukan agar penyaduran dapat dilakukan dan
penyaduran berlaku sekata?

What needs to be done so that the plating can be done and the plating
happens evenly?

[. Rendahkan voltan
Lower the voltage
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II. Tambahkan bilangan sel kering
Add the number of dry cells

[II. Tukar kedudukan antara sudu besi dengan kuprum
Change the position between the iron spoon and copper

IV. Tingkatkan kepekatan larutan kuprum (II) sulfat
Increase the concentration of copper (II) sulfate solution

Aldan II Clldan IV
Tand Il Hand IV

B I dan III D Il dan IV
Iand IIT oI and IV

[Pahang JUJ Set 2 2023-25] Amalia menjalankan eksperimen untuk
menyadurkan sudu besi dengan argentum secara elektrolisis. Pasangan
anod dan elektrolit yang manakah sesuai digunakan?

Amalia carried out an experiment to electroplate iron spoon with silver using

electrolysis. Which of the following pairs of anode and electrolyte are suitable
to be used?

Anod Elektrolit
Anode Electrolyte

A | Argentum Argentum karbonat
Silver Silver carbonate

B | Argentum Argentum nitrat
Silver Silver nitrate

C | Sudu besi Argentum karbonat
Iron spoon Silver carbonate

D | Sudu besi Argentum nitrat
Iron spoon Silver nitrate

1.6 Pengaratan
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[Selangor2023 Set 1-23] Rajah 7 menunjukkan mekanisme pengaratan
besi.
Diagram 1 shows the mechanism of rusting of iron.

Titisan air Gas oksigen

W
ater droplet Oxygen gas

Ferum
Iron

Tindak balas yang manakah berlaku di anod?

Which reaction occurred at the anode?

A Fe > Fe2* + 2e C H, 2 2H* + 2e

B Fe > Fe3* + 3e D 40H- 2 2H20 + O3 + 4e

[Johor Bahru 2023-38] Persamaan berikut mewakili suatu tindak balas
kimia yang berlaku pada pagar besi.
The following equation represents a chemical reaction that occurred on an iron
fence.

4Fe + 30, + 6H,0 - 4F€(OH)3

Antara yang berikut, cara manakah yang boleh dilakukan untuk
mengelakkan tindak balas ini berlaku?

Which of the following ways can be used to prevent this reaction from
occurring?

[ Sadurkan pagar dengan zink I[II Sapu minyak pada pagar
Plate the fence with zinc Apply oil on the fence

II Sadurkan pagar dengan kuprum IV Sapu gris pada pagar
Plate the fence with copper Apply grease on the fence
Aldan Il C II dan III

I andIl IIand T

Bldan IV D Il dan IV

ITand IV IIand IV

[Kelantan 2023-30] Rajah 14 menunjukkan pemerhatian kepada
eksperimen untuk mengkaji kesan logam Q dan logam R ke atas pengaratan
besi
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Diagram 14 shows the observation of an experiment to study the effect of
metal Q and metal R on the corrosion of iron

\ / Agar-agar + \
larutan kalium heksasianoferat
Pk besi it | /f\'g;;' :%Z?gf;'ﬂ; L Paku besi i
9 o hexacyanoferrate (lll) solution TR s

Iron nail CO’lePi + phenolphthalein 2 fron nail coiled
with metal Q with metal R

.3,%;

\'ﬁ Tompok biru —— Tompok

Blue spot merah jambu
d Pink spot
Set | Set Il
Set | Set

Rajah 14/ Diagram 14

Antara berikut yang manakah benar?
Which of the following is true?

A. Tompokan biru menunjukkan kehadiran ion OH-

The blue spot shows the presence of OH- ions.

B. Logam Q ialah argentum manakala logam R ialah zink
The Q metal is argentum while the R metal is zinc

C. Ion Fe2* hadir dalam Set II tetapi tiada dalam Set I
Fe?*ions were present in Set I but not in Set |

D. Paku besi tidak berkarat dalam Set I tetapi berkarat dalam Set I1
The iron nail did not rust in Set I but did rust in Set II

[Pahang 2023-27] Paku besi manakah yang tidak terkakis?
Which iron nail does not corrode?
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A ) ( Agar-agar panas + fenolftalein +
larutan kalium heksasianoferat(III)

_____ | Hot agar + phenolphthalein +

potassium hexacyanoferrate(Ill)
solution

--%—— Paku besi

Iron nail

B ) ' Agar-agar panas + fenolftalein +
larutan kalium heksasianoferat(III)

.......... | Hot agar + phenolphthalein +
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