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Q Learning outcome Inspire (English) Page

1 Differentiate between oxidation and reduction in terms of electrons, oxygen and hydrogen Fig. 1 · Fig. 2 3, 4
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Q Learning outcome Inspire (English) Page

2 Define oxidation number Fig. 3 · Table 1 5

Which statement correctly defines oxidation number?

The number of protons in the nucleus of the atom

The number of valence electrons in the atom only

The number of atoms in one formula unit
A number assigned to an atom or ion that indicates its degree of oxidation or
reduction

1

A

B

C

D

أي عبارة تعرّف عدد التأكسد تعريفاً صحيحاً؟
عدد البروتونات في نواة الذرة

عدد إلكترونات التكافؤ في الذرة فقط
عدد الذرات في وحدة الصيغة

عدد يُعيَّن للذرة أو الأيون ليدل على درجة أكسدتها أو اختزالها

1

A

B

C

D

In the reaction 2K + Cl2 → 2KCl, what happens to the oxidation numbers?

K: 0 → +1 and Cl: 0 → −1

K: 0 → −1 and Cl: 0 → +1

K: +1 → 0 and Cl: −1 → 0

Both stay unchanged

2

A

B

C

D

في التفاعل 2K + Cl2 → 2KCl ماذا يحدث لأعداد التأكسد؟
K: من 0 إلى +1 و Cl: من 0 إلى −1
K: من 0 إلى −1 و Cl: من 0 إلى +1
K: من +1 إلى 0 و Cl: من −1 إلى 0

يبقى كلاهما دون تغيّر

2

A

B

C

D
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Q Learning outcome Inspire (English) Page

3 Define oxidizing agent and reducing agent Table 2 6

Which pair correctly identifies the agents in Fe + 2Ag+ → Fe2+ + 2Ag ?

Reducing agent: Ag+ ; Oxidizing agent: Fe
Reducing agent: Fe ; Oxidizing agent: Ag+

Reducing agent: Fe2+ ; Oxidizing agent: Ag

Reducing agent: Ag ; Oxidizing agent: Fe2+

1

A

B

C

D

أي زوج يحدد العاملين بشكل صحيح في التفاعل Fe + 2Ag+ → Fe2+ + 2Ag ؟
Fe :؛ العامل المؤكسد Ag+ :العامل المختزل
Ag+ :؛ العامل المؤكسد Fe :العامل المختزل
Ag :؛ العامل المؤكسد Fe2+ :العامل المختزل
Fe2+ :؛ العامل المؤكسد Ag :العامل المختزل

1

A

B

C

D
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Q Learning outcome Inspire (English) Page

4 Identify the oxidizing agent in a redox reaction Table 2 · Example 1 5, 6, 8

Q Learning outcome Inspire (English) Page

5 Identify the reducing agent in a redox reaction Table 2 · Practice 3, 4 5, 6, 8
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Q Learning outcome Inspire (English) Page

6 Distinguish oxidation from reduction using the change in oxidation number Table 1 · Table 2 · Example 1 5, 6, 8
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Q Learning outcome Inspire (English) Page

7 Assign oxidation numbers to the atoms in compounds and ions (simple formulas) Table 3 · Example 2 9, 10
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Q Learning outcome Inspire (English) Page

8 Assign oxidation numbers in polyatomic ions and oxy-compounds and compare them Table 3 · Example 2 9, 10
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Q Learning outcome Inspire (English) Page

9 Determine oxidation numbers in complex formulas (average values, peroxides, mixed oxides, complex ions) Table 3 · Practice 5 – 8 9, 10

Q Learning outcome Inspire (English) Page

10 Identify the species that is oxidized and the net change in its oxidation number Check Your Progress 9 – 14 11

In the oxidation-number change S: −2 → +6, how many electrons are lost per S
atom?

4

8

6

2

1

A

B

C

D

في تغير عدد التأكسد S: −2 → +6 كم إلكتروناً يفقد كل ذرة S؟
4

8

6

2

1

A

B

C

D
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Q Learning outcome Inspire (English) Page

11 Identify the species that is reduced and the net change in its oxidation number Check Your Progress 9 – 14 11

How many electrons are transferred in 2Al + 3Cu2+ → 2Al3+ + 3Cu?

6

2
3

5

2

A

B

C

D

كم إلكتروناً تنتقل في 2Al + 3Cu2+ → 2Al3+ + 3Cu؟
6

2

3

5

2

A

B

C

D

In 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O, which statement is correct?

Nitrogen is oxidized from +5 to +2

Nitrogen is reduced from +5 to +2 and copper is oxidized from 0 to +2

Copper is reduced from 0 to +2
Hydrogen is oxidized from +1 to 0

1

A

B

C

D

في التفاعل 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O أي عبارة صحيحة؟
يتأكسد النيتروجين من +5 إلى +2

يُختزل النيتروجين من +5 إلى +2 ويتأكسد النحاس من 0 إلى +2
يُختزل النحاس من 0 إلى +2

يتأكسد الهيدروجين من +1 إلى 0

1

A

B

C

D

In Fe + 2HBr → FeBr2 + H2 , which element is reduced and what is the net change
per atom?

Br : −1 → 0 (net +1)

Fe : 0 → +2 (net +2)

H : +1 → 0 (net −1)

H : 0 → +1 (net +1)

2

A

B

C

D

في التفاعل Fe + 2HBr → FeBr2 + H2 أي عنصر يُختزل وما صافي التغير لكل ذرة؟
Br : من −1 إلى 0 )صافي +(1
Fe : من 0 إلى +2 )صافي +(2

H : من +1 إلى 0 )صافي −(1
H : من 0 إلى +1 )صافي +(1

2

A

B

C

D
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Q Learning outcome Inspire (English) Page

12 State the steps of balancing a redox equation in acidic medium by the half-reaction method Table 6 17
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Q Learning outcome Inspire (English) Page

13 Write the oxidation and reduction half-reactions of a redox reaction Fig. 8 · Table 5 16, 17
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Q Learning outcome Inspire (English) Page

14 Balance a redox equation in acidic medium using half-reactions (coefficients of species) Example 5 · Practice 23, 24 16, 19
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Q Learning outcome Inspire (English) Page

15 Balance more redox equations in acidic medium (H⁺, H₂O and electron counts) Table 6 · Example 5 16, 18
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Q Learning outcome Inspire (English) Page

16 State the steps of balancing a redox equation in basic medium Table 6 · Practice 25 16, 19

Which of the following is the balanced equation for the reaction below in an
acidic solution?
SeO3

2−  + ClO3
−  → SeO4

2−  + Cl2
2SeO3

2− + 5ClO3
− + 2H+ → 2SeO4

2− + 5Cl2 + H2O

2SeO3
2− + 5ClO3

− + H2O → 2SeO4
2− + 5Cl2 + 2H+

5SeO3
2− + 2ClO3

− + 2H+ → 5SeO4
2− + Cl2 + H2O

5SeO3
2− + 2ClO3

− + H2O → 5SeO4
2− + Cl2 + 2H+

1

(aq) (aq) (aq) (g)

A

B

C

D

أي مما يأتي هي المعادلة الموزونة للتفاعل أدناه في محلول حمضي؟
SeO3

2−  + ClO3
−  → SeO4

2−  + Cl2
2SeO3

2− + 5ClO3
− + 2H+ → 2SeO4

2− + 5Cl2 + H2O
2SeO3

2− + 5ClO3
− + H2O → 2SeO4

2− + 5Cl2 + 2H+

5SeO3
2− + 2ClO3

− + 2H+ → 5SeO4
2− + Cl2 + H2O

5SeO3
2− + 2ClO3

− + H2O → 5SeO4
2− + Cl2 + 2H+

1
(aq) (aq) (aq) (g)

A

B

C

D
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Q Learning outcome Inspire (English) Page

17 Balance redox equations in basic medium using half-reactions Practice 25 · Table 6 16, 19

Q Learning outcome Inspire (English) Page

18 Describe an electrochemical cell and its two types (voltaic and electrolytic) Fig. 1 · Fig. 2 25, 26

The following redox equation is balanced in an acidic solution. If it is balanced in
a basic solution, how many water molecules appear in the balanced equation?
5HSO3

−  + 2IO3
−  → 5SO4

2−  + 3H+  + I2  + H2O

2

3

4

5

1

(aq) (aq) (aq) (aq) (s) (l)

A

B

C

D

معادلة الأكسدة والاختزال التالية موزونة في محلول حمضي. فإذا تم وزنها في محلول
قاعدي، كم عدد جزيئات الماء في المعادلة الموزونة؟

5HSO3
−  + 2IO3

−  → 5SO4
2−  + 3H+  + I2  + H2O

2

3

4

5

1

(aq) (aq) (aq) (aq) (s) (l)

A

B

C

D
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Q Learning outcome Inspire (English) Page

19 Identify the components of a voltaic cell, the role of each, and the direction of electron and ion flow Fig. 1 · Fig. 2 25, 26
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Q Learning outcome Inspire (English) Page

20 Write the half-reactions occurring at the cathode and anode of a voltaic cell Fig. 6 27, 31
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Q Learning outcome Inspire (English) Page

21 Define reduction potential and standard reduction potential (E°) and use Table 1 Table 1 29, 30
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Q Learning outcome Inspire (English) Page

22 Describe the standard hydrogen electrode (SHE) and its use as a reference Fig. 5 · Fig. 6 29, 31
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Q Learning outcome Inspire (English) Page

23 Calculate E°cell from standard reduction potentials and decide spontaneity Example 1 · Table 3 32, 34
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Q Learning outcome Inspire (English) Page

24 Write the cell notation and the overall cell equation of a voltaic cell Fig. 6 · Example 1 31, 34
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Q Learning outcome Inspire (English) Page

25 Apply E°cell to identify the cell reaction, the electrodes and spontaneity (Check Your Progress) Check Your Progress 34, 35

Which of the reactions represented in the table below is non-spontaneous under
the standard conditions?
2Au3+ + 3Cu → 3Cu2+ + 2Au (E° = +1.16 V)
2Fe3+ + 3Mn → 3Mn2+ + 2Fe (E° = +1.148 V)
Fe + 2Cu+ → Fe2+ + 2Cu (E° = +0.96 V)
Ni + Fe2+ → Ni2+ + Fe (E° = −0.218 V)

2Au3+ + 3Cu → 3Cu2+ + 2Au

2Fe3+ + 3Mn → 3Mn2+ + 2Fe
Fe + 2Cu+ → Fe2+ + 2Cu

Ni + Fe2+ → Ni2+ + Fe

1

A

B

C

D

نة في الجدول أدناه غير تلقائي في ظل الظروف القياسية؟ أي من التفاعلات المبيّ
2Au3+ + 3Cu → 3Cu2+ + 2Au (E° = +1.16 V)

2Fe3+ + 3Mn → 3Mn2+ + 2Fe (E° = +1.148 V)
Fe + 2Cu+ → Fe2+ + 2Cu (E° = +0.96 V)

Ni + Fe2+ → Ni2+ + Fe (E° = −0.218 V)

2Au3+ + 3Cu → 3Cu2+ + 2Au

2Fe3+ + 3Mn → 3Mn2+ + 2Fe
Fe + 2Cu+ → Fe2+ + 2Cu

Ni + Fe2+ → Ni2+ + Fe

1

A

B

C

D
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26 Compare voltaic cells and electrolytic cells Fig. 18 47

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL   0502500589 38



Q Learning outcome Inspire (English) Page

27 Explain how a spontaneous redox reaction can be reversed by an external voltage source Fig. 18 47, 48

A Zn | Zn2+ and Cu | Cu2+ cell is connected to a voltage source of 2 V. The
reaction is...

spontaneous: Zn + Cu2+ → Zn2+ + Cu

non-spontaneous: Cu + Zn2+ → Cu2+ + Zn

non-spontaneous: Zn + Cu2+ → Zn2+ + Cu

not a redox reaction

1

A

B

C

D

خلية Zn2+ | Zn و Cu2+ | Cu موصولة بمصدر جهد V 2. التفاعل...
Zn + Cu2+ → Zn2+ + Cu :تلقائي

Cu + Zn2+ → Cu2+ + Zn :غير تلقائي
Zn + Cu2+ → Zn2+ + Cu :غير تلقائي

ليس أكسدة واختزال

1

A

B

C

D
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Q Learning outcome Inspire (English) Page

28 Explain the electrolysis of molten ionic compounds (molten NaCl, Downs cell) Fig. 19 48

Which change in a Zn/Cu cell converts it into an electrolytic cell?

Replacing Cu with another Zn electrode

Removing the salt bridge
Replacing the lamp with a voltage source greater than 1.10 V connected opposite to
the cell
Using a voltage source of 0.5 V in the same direction

2

A

B

C

D

أي تغيير في خلية Zn/Cu يحولها إلى خلية تحليلية؟
استبدال Cu بقطب Zn آخر

نزع القنطرة الملحية
استبدال المصباح بمصدر جهد أكبر من V 1.10 موصول بعكس الخلية

مصدر جهد V 0.5 في الاتجاه نفسه

2

A

B

C

D

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL   0502500589 40



DR MOHAMED ABDELSALAM - AL MIZN SCHOOL   0502500589 41



Q Learning outcome Inspire (English) Page

29 Predict the products of electrolysis of aqueous ionic compounds (aqueous NaCl and water) Fig. 20 49
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Q Learning outcome Inspire (English) Page

30 Describe electroplating: electrodes, electrolyte and half-reactions Fig. 22 51, 52
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