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Chapter 1: Redox Equilibria  
1. Define Redox reaction? 
2. Define oxidation and reduction in terms of  

i. Electrons? 
ii. Oxygen? 
iii. Hydrogen? 
iv. Oxidation numbers? 

3. What are the 2 main methods of writing a balanced redox reaction? 
4. State the main steps of writing a redox reaction using oxidation numbers? 
5. These are the most common redox reactions found in this syllabus. (Use any method that is 

convenient for you) Find the balanced reactions for 
i. MnO4

- and Fe2+ 
ii. Cr2O7

2- 
 and SO2

2- 
iii. Cr2O7

2- 
 and C2H5OH 

iv. MnO4
- and C2O4

2- 
v. Cu2+ and I- 

6. Define the terms 
i. Standard electrode potential 
ii. Electrochemical cell 
iii. Electromotive force (emf) 

7. What are the 3 standard conditions for standard electrode potential? 
8. What is used as the reference electrode to measure the reactivity with respect to electrode 

potential and what is emf of that electrode? 
9. How is the standard hydrogen electrode made? (describe the apparatus and the process of how it 

works) 
10. Draw a diagram of a standard hydrogen electrode? 
11. At least 3 facts that can be obtained from emf value. 
12. Which one is a good reducing agent or a good oxidising agent? 

i. A higher negative emf value? 
ii. A higher positive emf value? 

13. What are the three main different types of half cells or electrode? 
14. What takes place (oxidation or reduction) is the emf value is  

i. More negative? 
ii. More positive? 

15. Briefly describe each of the 3 main different types of half cells and give example diagrams. 
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16. What connects the standard electrode and standard hydrogen electrode? (which is used to measure 
standard electrode potential) and how do you make that item? 

17. Two metal electrodes are connected to the high resistance voltmeter, which shows the standard 
electrode potential value. Why is a high resistance voltmeter used? 

18. In electrochemical cell, what represents the cathode and which represents the anode 
i. Positive terminal? 
ii. Negative terminal? 

19. In an electrochemical cell, which is drawn in the, (anode or cathode)  
i. Left hand side? 
ii. Right hand side?          

20. In an electrochemical cell, which terminal does oxidation or reduction take place 
i. Positive terminal? 
ii. Negative terminal? 

21.  Write the equation to find emf? 
22.  Rules and symbols to remember when writing the cell notation for an electrochemical cell. 
23.  Three factors affecting the emf value. 
24. Write the equation describing the relationship between Total entropy and emf? 
25.   What is the condition related to emf that is needed to make a reaction thermodynamically feasible 

or spontaneous?   
26. Define the terms 

i. Thermodynamically feasible? 
ii. Kinetically stable?   

27.  What is emf directly proportional to?                     
28.  Two main types of fuel cells. 
29.  Which is reduced or which is oxidised in both of the fuel cell types? 
30.  Write the half cells for each alkaline electrolyte and acidic electrolyte of a hydrogen fuel cell. Also 

write down the overall equation. 
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Chapter 2: Transition Metals and their Chemistry. 
1. Define Transition metal? 
2. Define d block elements? 
3. What are the two elements that are d block elements but not considered as transition metals? 
4. Write the electronic configuration for  

i. Sc 
ii. Zn 
iii. Cr 
iv. Cu 
v. Mn2+ 
vi. V4+ 

5. State 5 different properties of a transition metal. 
6. Which two transition elements have an exception which writing the electronic configuration? 
7. How do transition elements form coloured compounds? 
8. Why do different transition elements have different colours? 
9. Define the terms 

i. Ligand 
ii. Complex 
iii. Coordination number 

10. Depending on the type of ligand present, they are categorised as; monodentate, bidentate, 
hexadentate and polydentate. Define each term. 

11. Complete the table 
Number of dative 
covalent bonds 

Shape Example 

2   
4   
 Square planar  
6   

 
12. Write short notes of each  

i. Cis-platin 
ii. Trans- platin 
iii. Anticancer Action 

13. Why are bidentate or polydentate are more stable than the monodentate ligand? 
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14. Draw the colour cycle for 
i. Chemistry of Vanadium  
ii. Chemistry of Chromium 
iii. Chemistry of Manganese 
iv. Chemistry of Copper 

15.  Write the equation of the reaction between NaOH and excess NaOH with the elements; 
i. Cr3+ 
ii. Mn2+ 
iii. Fe2+ 
iv. Fe3+ 
v. Co2+ 
vi. Ni2+ 
vii. Cu2+ 
viii. Zn2+ 

16. Write the equation of the reaction between NH3 and excess NH3 with the elements 
i. Cr3+ 
ii. Mn2+ 
iii. Fe2+ 
iv. Fe3+ 
v. Co2+ 
vi. Ni2+ 
vii. Cu2+ 
viii. Zn2+ 
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Chapter 3: Organic Chemistry ‘Arenes’ 
1. Define arene? 
2. What is a benzene? 
3. Why was the triple C=C bond of the benzene structure rejected? 
4. Two chemists involved in the introduction of the benzene compound. 
5. In 1912, German scientist introduced a ring structure for Benzene, which has an alternated double 

bonded structure. What was the name of this scientist? 
6. What were the problems that arose by this Kekule structure? 
7. What was the structure that was introduced for C6H6 that avoided all the problems of the Kekule 

structure? 
8. Write how the new structure gets rid of the problems? (thermochemical, X-ray diffraction, etc) 
9. How is this new structure formed? 
10. Draw the mechanisms for the electrophilic substitution reaction of the Benzene; 

i. Chlorination of Benzene 
ii. Nitration of Benzene 

11. Draw the mechanisms of the Fridel Craft reactions for; 
i. Fridel craft alkylation  
ii. Fridel craft acylation 
iii. Sulfonation of Benzene 

12. Write the balanced equation for the combustion and hydrogenation of Benzene. 
13. Draw the path (with conditions and reagents) from Benzene to; 

i. Benzene dizoniumchloride 
ii. Phenol 

14. Draw the balanced equation of Bromine with; 
i. Benzene 
ii. Phenol 

15. Also compare the reaction with Bromine with Benzene and with Phenol 
16. What is the name of the catalyst used in these reactions? 
17. Why does phenol have a more reactivity than benzene? 
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Chapter 4: Organic Nitrogen Chemistry  
1. Amines can be classified as either primary, secondary or tertiary amine. Draw the structure of each 

referring to the hydrocarbon chain with the letter ‘R’. 
2. Write down the two methods of preparing an Amine. 
3. What is the preparation of an aromatic amine? 
4. Write the reaction with amine and; 

i. With water 
ii. With acid 
iii. With ethanoyl chloride  
iv. With halogenalkane 
v. With Cu2+ ions 

5. Write a short note of 
i. Phenylamine 
ii. Phenol 

6. Formation of Azo dyes 
i. Why Nitrous acid is very unstable? 
ii. How to prepare Nitrous acid? 
iii. Write the reaction of phenylamine with nitrous acid 
iv. Write the reaction of diazonium and phenol. 

7. Amides; 
i. What are amide? 
ii. What are the properties of amide? 
iii. How to prepare amide? 
iv. What are polyamides? 
v. What are the properties of a polyamide? 
vi. Hydrolysis of Amides 

8. Amino acid 
i. What is amino acid? (write a full short notes) 
ii. Write the reaction with amino acid at higher pH and at lower pH. 
iii. How to identity amino acids? 
iv. Are amino acid optical active? 
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Chapter 5: Organic Synthesis  
In this chapter, you need to memorise all the conversions as it will be easy to write and practice organic 
synthesis. These questions are written in a way to help you to memorise all of the conversions and tests to 
identify functional groups. 

1. Write down the tests to identify the following functional groups; 
i. Alkene 
ii. Halogenoalkane 
iii. Alcohol (-OH) group 
iv. Primary alcohol 
v. Secondary alcohol 
vi. Carbonyl group 
vii. The CH3C=O group (like methylketone) 
viii. Carboxylic group  

2. What are the products when phenol and phenylamine reacts with Br water individually and which one 
is soluble in NaOH and in dilute HCl? 

3. In combustion analysis  
i. Why is excess dry O2 used? 
ii. What is used to absorb H2O? 
iii. What is used to absorb CO2? 

4. Alcohol 
i. Write the 3 possible ways to make an alcohol. 
ii. Write the conversion of an alcohol to; 

a. Choloroalkane  
b. Bromoalkane 
c. Iodoalkane 
d. Alkene 
e. Aldehyde  
f. Carboxlic acid 
g. Ketone 

5. Write the conversions of acylchloride to 
i. Ester 
ii. Secondary amide 
iii. Primary amide 

6. Write the conversion of nitrile to primary amide.  
7. Write the conversion of aldehyde or ketone to 2-hydroxynitrile. 



  

15 
 

We, Owls, would love to serve you, Owlets, with 
the best resources for EDEXCEL IGCSE and IAL. 

 
8. Write the conversions of the; 

i. Nitration of Benzene 
ii. Sulfonation of Benzene 
iii. Bromination of Benzene 
iv. Friedel craft alkylation of Benzene 
v. Friedel craft acylation of Benzene 

9. Write the conversions of Halogenoalkane to; 
i. Nitrile 
ii. Amine 
iii. Alkene 

10. Write the formation of Halogenoalkane from alkene 
11. Write the formation of carboxylic acid from acylchloride  
12. Write the conversion of carboxylic acid to; 

i. Primary alcohol 
ii. Ester 

13. Write 6 differences between phenylmethanol and 4-methylphenol. 
14. Write the 3 ways to extend a carbon chain 
15. Write a short note of Grignard reactions. 
16. Write short notes of each of the separating techniques  

i. Heating under reflux 
ii. Simple distillation  
iii. Steam distillation 
iv. Solvent extraction  
v. Washing 
vi. Drying 
vii. Filtration 
viii. Fractional distillation  
ix. Recrystallization (include the Buchner funnel and Hirsch funnel)  
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